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Smoking increases risk for musculoskeletal injury and protracts healing. The 

underlying mechanisms have not been explored, yet dysregulated inflammatory responses 

may contribute. To investigate these risks, Study 1 of this dissertation monitored typical 
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'&%&)'<:!(*!:89)+%!)(!98=($A=&!($9&!A*$+(%!)>(&'!6DD2!E:&!9&<:)+$%9%!8+-&'=/$+C!

(:&!'&%*=8($*+!*>!#437!)'&!A**'=/!8+-&'%(**-T!/&(!(:&%&!-)()!%8CC&%(!(:)(!)%!0FjU !

)<($@$(/!R)+&%T!%*!-*!0;F!&`A'&%%$*+!)+-!:/A&')=C&%$)2!

U)%&-!*+!(:&!>$+-$+C%!*>!(:$%!%(8-/T!1!:)@&!-&@&=*A&-!)!9*-&=!(*!&`A=)$+!(:&!

%$C+)=$+C!%:$>(%!.&(R&&+!&)'=/!)+-!=)(&!A:)%&%!*>!$+>=)99)($*+!(:)(! <*8=-!$+>=8&+<&!

#437 2!1+!(:$%!9*-&=!cF$C8'&%!e2e!)+-!e2MdT!&)'=/!&`(')<&==8=)'!%$C+)=$+CT!$+<=8-$+C!

A'* [$+>=)99)(*'/!</(*X$+&%!)+-!0;FT!%($98=)(&!)<($@$(/!*>!(:&!0FjU !)+-!65N!

A)(:R)/%T!'&%8=($+C!$+!(:&!A'*-8<($*+!*>!)--$($*+)=!A'*[$+>=)99)(*'/!%$C+)=$+C!

9*=&<8=&%2!H)(&'T!)%!&`(')<&==8=)'!A'*[$+>=)99)(*'/!c)+-!0;Fd!%$C+)=$+C!R)+&%T!%*!

-*&%!0FjU !)<($@$(/T!'&%8=($+C!$+!>8'(:&'!-&[)<($@)($*+!*>!A'*[$+>=)99)(*'/!%$C+)=$+C!

)+-!:/A&')=C&%$)2!1>!65N!)<($@$(/!$%!&+:)+<&-!)+-T!$>!%*T!R:&(:&'!(:)(!)<($@$(/!$%!

(')+%$&+(!*'!%8%()$+&-T!'&B8$'&%!)--$($*+)=!%(8-/!$+!>8(8'&2!F8'(:&'9*'&T!(:&!%A&<$>$<!

R)/%!$+!R:$<:!0;F!&`&'(%!$(%!-*R+%('&)9!)<($@$(/!c&2C2T!(*!R:$<:!'&<&A(*'!$(!.$+-%!

)+-!(:&'&>*'&!R:$<:!-*R+%('&)9!A)(:R)/%!$(! )<($@)(&%d!)>(&'!6DD!)'&!<8''&+(=/!

8+X+*R+2!0;F!.$+-%!(*!(R*!-$>>&'&+(!'&<&A(*'%!)+-!<)+!$+%($C)(&!-$%A)')(&!

-*R+%('&)9!%$C+)=$+C!)+-!'&%A*+%&%!.)%&-!*+!(:)(!.$+-$+C2!E:&'&>*'&T!)!C'&)(&'!

8+-&'%()+-$+C!*>!0;F!%$C+)=$+C!)>(&'!6DD!$%!R)'')+(&-!(*!>8'(:&'!*8'!X+*R=&-C&!*>!

$(%!'*=&!$+!#4372!



!

!LhL!

E:&%&!)+)=/%&%!R&'&!A&'>*'9&-!(*!-&@&=*A!)!R*'X$+C!9*-&=!*>!9&<:)+$%9%!

8+-&'=/$+C!98%<=&!-)9)C&!)+-!'&A)$'!'&%A*+%&%T!%A&<$>$<)==/!#437 T!)+-!(*!-&@&=*A!

)!9*-&=!(*!8%&!>*'!>8(8'&!&@)=8)($*+!*>!:&$C:(&+&-!#437!$+!<$C)'&((&!%9*X&'%!)>(&'!

6DD2!1+!)!A'&@$*8%!%(8-/!c#$%%&'()($*+!7(8-/!LT!D:)A(&'!hd!1!>*8+-!(:)(! %9*X&'%!:)@&!

C'&)(&'!A&)X!#4372!79*X $+C!:)%!)=%*!.&&+!A'&@$*8%=/!)%%*<$)(&-!R$(:!<:)+C&%!$+!

0;F!&`A'&%%$*+!)+-!)<($@$(/!cA'$9)'$=/!&+:)+<&-d!*>!.*(:!65N!)+-!0FjU 2!E:&'&>*'&T!

$+!(:&!>$+)=!<:)A(&'!*>!9/!-$%%&'()($*+T!1!-&%<'$.&!(:&!'&%8=(%!*>!)!%(8-/!-&%$C+&-!(*!

(&%(!(:$%!9*-&=!$+!<:'*+$<!<$C)'&((&!%9*X&'%!R:*!&+C)C&-!$+!6DD!$+!*'-&'!(*!

&=8<$-)(&!(:&!<)8%&!*>!C'&)(&'!#437!)+-!&`A=*'&!A*%%$.=&!98%<8=)'!<*+%&B8&+<&%!*>!

%9*X$+C2



!

!LhJ!

1:BC;E):=F)8DIJA;E)

!
1:BC;)R̀ \K)-D<HCD?D;F)1D<;CD=;)>?)-9JFG)TDED9E`))
7(8-$&%!R&'&!A&'>*'9&-!)(!98=($A=&!%$(&%!)+-!98%<=&!%)9A=&%!<*==&<(&-!&)'=/!ch:d!*'!
=)(&!cef:d!)>(&'!&<<&+('$<!&`&'<$%&!c6DDd2!?3[h:T!?+$@&'%$(/!*>!3)%%)<:8%&((%!
"9:&'%( [h: g!b"H[h:T!@)=$-)($*+!%(8-/!)(!?+$@&'%$(/!*>!3)%%)<:8%&((%!"9:&'%([h:g!
33T!3<3)%(&'!?+$@&'%$(/T!%)9A=&%!)(!.*(:!h!)+-!ef:g!b"H[ef:T!@)=$-)($*+!%(8-/!)(!
?+$@&'%$(/!*>!3)%%)<:8%&((%!"9:&'%([ef:2!DNT!<'&)($+&!X$+)%&2!

1D<; ! !;:EJA; !
&! 4P@)
T'# 4P@!

!! ! T'# 4RS@!

,'& [6DD!
!

DN! ] ! ] ! ] !

7('&+C(:! ] !
! !

U$*A%/!c<*+('*=d!
!

] !
!

7*'&+&%%! ] !
! !

6`&'<$%&!

,'& [&`&'<$%&!
%('&+C(:!

] !
!

] !

U$*A%/!c<*+('*=d!
!

] !
!

6`&'<$%&! ] ! ] ! ] !
,*%([&`&'<$%&!
%('&+C(:!

] !
!

] !

h:! A*%([6DD!
U$*A%/! ] ! ] !

!
DN!

!
] !

!

L-!A*%([6DD!

7*'&+&%%! ] !
! !

DN! ] !
!

] !

7('&+C(:! ] !
!

] !

J-!A*%([6DD!

7*'&+&%%! ] !
! !

DN! ] ! ] !
!

7('&+C(:! ] !
! !

U$*A%/!
!

] ! ] !
!
)
1:BC;)R̀ Z`)7D>C>IDM:C)2:9@V:G)'=:CGEDE)%AD9;AD:`))
D'$(&'$)!8%&-!>*'!(')+%<'$A(*9&!)+)=/%&%!8%$+C!1+C&+8$(/!,)(:R)/!"+)=/%$%2!
"##!"$%%&#'#()*&!%*+#!,!
!
!



!

!Lhh!

1:BC;)R̀ PK)_(142%()2AD<;AE`))
0;FT!+&'@&!C'*R(:!>)<(*'g!0FNU1"T!08<=&)'!>)<(*'!*>!X)AA)!=$C:(!A*=/A&A($-&!C&+&!
&+:)+<&'!$+!U[<&==%!$+:$.$(*'T!)=A:)g!E5"FiT!E0F!'&<&A(*'[)%%*<$)(&-!>)<(*'!ig!UJ3T!
U&()[J[9$<'*C=*.8=$+2!

1:AI;9 ) 2AD<;A) (;?;A;=M; )

0;F !
!FR-P!M‡[!D""D";;"DED"D";;";D"! [h‡!

cJd!
!5&@P!M‡[!"DDEDEDDD""D"DD"ED"D![h‡!

0FNU1"!
!FR-P!M‡[E;;!DDE!EDD!ED"!"DE!EDD!";"!"D" [h‡!

cLhld!
5&@P!M‡[DED!";D!""E!EED!E;;!DE;!;EE!;;E! [h‡!

E5"Fi !
FR-P!M‡[E;"E";E;E;;;E;;""DE; [h‡!

cJfJd!
5&@P!M‡[DEDDEE;;"D""EDDEED"; [h‡!

UJ3 !
FR-P!M‡[E;EDE;;;EEED"EDD"EDD;"D" [h‡! cLhld!

5&@P!M‡[ED"D"D;;D";;D"E"DED"EDEE [h‡!! !
!
)
)
1:BC;)R̀ RK)-JBU;M9)%@:A:M9;ADE9DME`))
#)()!)'&!A'&%&+(&-!)%!9&)+y7632!U*-/!9)%%!$+-&`!cU31d!-)()!)'&!8+)@)$=).=&!>*'!
(:&!33!%(8-/2!?3 [h:T!?+$@&'%$(/!*>!3)%%)<:8%&((%!"9:&'%([h:g!b"H[h:T!@)=$-)($*+!
%(8-/!)(!?+$@&'%$(/!*>!3)%%)<:8%&((%!"9:&'%([h:g!33T!3<3)%(&'!?+$@&'%$(/g!b"H[
ef:T!@)=$-)($*+!%(8-/!)(!?+$@&'%$(/!*>!3)%%)<:8%&((%!"9:&'%([ef:2 !
) +) 'I;)OGQ) *;DI@9)OM<Q) 6;DI@9)OLIQ) 7!, )

&! 4P@) hM! JK2myK2M! Llf2myL2J! fK2i yJ2m! JM2JyK2f!
T'# 4P@) i ! Lm2hyK2i! Lle2f yh2J! lf2MyM2h! Ji2LyJ2K!
!! ) m! JLyJ2e! LfL2i yM2i ! l h2eyL2M! [!
T'# 4RS@) m! JJyK2f! LfK2l yJ2K! fJ2JyJ2f! JM2myK2h!
)
)



!

!Lhe!

1:BC;)R̀ aK)$:ACG):=F)#:9;)1D<;)2>D=9EK)-@:A;F)1A:=EMADH9><;)(;EH>=E;E`))
1+C&+8$(/!,)(:R)/!"+)=/%$%!*>!9$<'*)'')/!-)()!)(!h!)+-!ef:!A*%( [&`&'<$%&!'&C)'-$+C!
c)d!?A%('&)9!5&C8=)(*'%!)+-!c.d!D)+*+$<)=!,)(:R)/%2!#)()!)'&!A'&%&+(&-!)%!S[
%<*'&%T!-)'X&'!<*=*'!C'&)(&'!8A[!*'!-*R+ ['&C8=)($*+P!C'&&+!$%!-&<'&)%&-!)<($@$(/T!'&-!
$%!$+<'&)%&-!)<($@$(/2!;&+&!+)9&%!)+-!%/9.*=%!>'*9!(:&!0)($*+)=!1+%($(8(&!*>!G&)=(:!
c01Gd!0)($*+)=!D&+(&'!*>!U$*(&<:+*=*C/!c0DU1d!-)().)%&T!V8+&!JKLM2!‚!ApK2KM2!?3T!
?+$@&'%$(/!*>!3)%%)<:8%&((%g!33T!3<3)%(&'!?+$@&'%$(/2!!

&HE9A;:<))
A;IJC:9>A)

0;=;) =:<; )
&! 4P@) !! 4P@) !! 4RS@))

Y4EM>A;)

D#h! D#hC!9*=&<8=&T!C)99)!cD#h[ED5!<*9A=&`d! [J2h!‚ ! [J2i!‚ ! [L2e!‚ !

N3EJ" ! H/%$+&!cNd[%A&<$>$<!9&(:/=(')+%>&')%&!J"! [K2m!‚ ! [L2J!‚! [J2K!

7Ib0L ! 7/+*@$)=!)A*A(*%$%!$+:$.$(*'!LT!%/+*@$*=$+! J2i!‚ ! K2m!‚! K2m!‚ !

6JFL! 6JF!(')+%<'$A($*+!>)<(*'!L! L2K!‚ ! L2J!‚! L2l!‚ !

3I4#L ! 3 /*C&+$<!-$>>&'&+($)($*+!L! L2K!‚ ! L2M!‚ ! L2m!

1HLh! 1+(&'=&8X$+[Lh! L2e!‚ ! L2i!‚ ! L2m!

61Fe6! 68X)'/*($<!(')+%=)($*+!$+$($)($*+!>)<(*'!e6! J2M!‚ ! J2K! L2m!‚ !

N5"7 ! N'$%(&+!')(!%)'<*9)!@$')=!*+<*C&+&!:*9*=*C! L2l!‚ ! J2J!‚ ! L2M!‚ !

D#hf ! D#hf!9*=&<8=&! J2f!‚ ! J2e!‚ ! L2h!‚!

EC>!.&()! E')+%>*'9$+C!C'*R(:!>)<(*' ! h2h!‚ ! J2M!‚ ! L2f!

0F6JHJ! 08<=&)'!>)<(*'!&'/(:'*$-!J [=$X&!J! h2f!‚ ! J2l!‚ ! h2K!‚ !

1He! 1+(&'=&8X$+[e! e2K!‚ ! J2l!‚ ! J2L!

1HM! 1+(&'=&8X$+[M! i2K!‚ ! h2m!‚! J2l!

E;FUL! E')+%>*'9$+C!C'*R(:!>)<(*'!U!! f2L!‚ ! e2i!‚ ! J2L!

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

)

%:=>=DM:C)H:9@V:G)
&! 4P@) !! 4P@) !! 4RS@)

Y4EM>A;)

W+(kD)u!A)(:R)/ ! [L2h!‚ ! [L2J!‚ ! [J2h!‚ !

,D,!A)(:R)/ ! [L2i!‚ ! [L2l!‚ ! [J2J!

;'*R(:!:*'9*+&!% $C+)=$+C! [L2J! [K2i!‚ ! [L2e!

,,"5!% $C+)=$+C! [J2J!‚ ! [K2h!‚ ! [L2h!

1H[i!%$C+)=$+C! J2M!‚ ! J2e!‚ ! L2J!

,1hNk"NE!%$C+)=$+C! J2J!‚ ! K2f!‚ ! L2J!‚ !

G;F!%$C+)=$+C! K2f!‚ ! L2l! L2h!

,#;F!% $C+)=$+C! L2L!‚ ! L2L!‚ ! L2M!‚ !

Ahf!3",N!% $C+)=$+C! J2h!‚ ! L2M!‚ ! L2i!

"<8(&!A:)%&!'&%A*+%&!%$C+)=$+C! J2e!‚ ! K2f! L2l!



!

!LhM!

1:BC;)R̀ ^K)$:ACG):=F)#:9;)1D<;)2>D=9EK)%>=9A:E9D=I)1A:=EMADH9><;)(;EH>=E;E`!
1+C&+8$(/!,)(:R)/!"+)=/%$%!*>!9$<'*)'')/!-)()!)(!h!)+-!ef:!A*%( [&`&'<$%&!'&C)'-$+C!
c)d!?A%('&)9!5&C8=)(*'%!)+-!c.d!D)+*+$<)=!,)(:R)/%2!#)()!)'&!A'&%&+(&-!)%!S[
%<*'&%T!-)'X&'!<*=*'!$+-$<)(&%!9*'&!8A[!*'!-*R+ ['&C8=)($*+P!C'&&+!$%!-&<'&)%&-!
)<($@$(/T!'&-!$%!$+<'&)%&-!)<($@$(/2!;&+&!+)9&%!)+-!%/9.*=%!>'*9!(:&!0)($*+)=!
1+%($(8(&!*>!G&)=(:!c01Gd!0)($*+)=!D&+(&'!*>!U$*(&<:+*=*C/!c0DU1d!-)().)%&T!V8+&!
JKLM2!‚ApK2KM2!?3T!?+$@&'%$(/!*>!3)%%)<:8%&((%g!33T!3<3)%(&'!?+$@&'%$(/2!

&HE9A;:<)
A;IJC:9>AE)

0;=;)=:<; )
&! 4P@) !! 4P@) !! 4RS@)

Y4EM>A;)

F0L! F$.'*+&<($+!L! J2m!‚ ! J2f!‚ ! [J2e!‚ !

b6;F" ! b)%<8=)'!&+-*(:&=$)=!C'*R(:!>)<(*'!"! e2J!‚ ! h2K!‚ ! [J2L!

,5H ! ,'*=)<($+! h2K!‚ ! L2f!‚ ! [L2m!

D#Je! D#Je!9*=&<8=&! L2h!‚ ! J2h!‚ ! [L2m!‚!

6755" ! 6%('*C&+['&=)(&-!'&<&A(*'!)=A:)! L2m! L2L!‚ ! [L2M!‚ !

)

%:=>=DM:C)H:9@V:G)
&! 4P@) !! 4P@) !! 4RS@)

)Y4EM>A;)

"C'$+!$+(&')<($*+%!)(!+&8'*98%<8=)'!\8+<($*+! J2K!‚ ! J2M!‚ ! [K2f!

"+-'*C&+!%$C+)=$+C! K2h! !! [L2h!‚ !

D)'-$)<!:/A&'('*A:/!% $C+)=$+C! J2K! K2f!‚ ! [L2i!‚ !

D#eK!%$C+)=$+C! L2e!‚ ! J2L! !!K2M!

D#NM!%$C+)=$+C! J2L! L2f!‚ ! [K2i!

65Nk3",N!% $C+)=$+C! L2e!‚ ! K2l!‚ ! [K2M!

65NM!%$C+)=$+C! L2e!‚ ! J2h!‚ ! !!K!

G3;UL!%$C+)=$+C! L2i!‚ ! K2f! [K2h!

1H[f!%$C+)=$+C! L2m!‚ ! L2J! !!K!

1+(&C'$+!%$C+)=$+C! J2l! h2L!‚ ! [K2e!‚ !

,1hN!%$C+)=$+C!$+!U!=/9A:*</(&% ! L2M! L2h!‚ ! K!‚ !

?b" [$+-8<&-!3",N!%$C+)=$+C! [K2M! K2h! [J2M!‚ !

W+(k{ [<)(&+$+!%$C+)=$+C! [L2h!‚ ! [L2M!‚ ! K2l!

)
)
)



!

!Lhi !

8DIJA;)R̀\K)$:ACG)OP@Q):=F)#:9;)ORS@Q)2>E94$%%K)1A:=EMADH9><;)8J=M9D>=E`!
4@&')'<:$+C!>8+<($*+%!$-&+($>$&-!./!1+C&+8$(/!,)(:R)/%!"+)=/%$%!>'*9!c)d!&)'=/!ch:!
&+<*9A)%%&%!?3[h:!)+-!33 [h:d!)+-!c.d!=)(&!cef:T!33!*+=/d!(')+%<'$A(*9&!-)()2!
#)'X&'!<*=*'!$+-$<)(&%!C'&)(&'!8A[!*'!-*R+ ['&C8=)($*+P!C'&&+!$%!-&<'&)%&-!)<($@$(/T!
'&-!$%!$+<'&)%&-!)<($@$(/2!E:&!+89.&'!*>!%A&<$>$<!>8+<($*+%!R$(:$+!&)<:!<)(&C*'/!)'&!
A'&%&+(&-!)%!)!A&'<&+(!*>!(:&!(*()=!$-&+($>$&-!%A&<$>$<!>8+<($*+%!)(!(:)(!($9&!A*$+(2!
?3T!?+$@&'%$(/!*>!3)%%)<:8%&((%g!33T!3<3)%(&'!?+$@&'%$(/2!

)

Cardiovascular 
Development  
and Function 

5% 

Heart Rate/ 
Contractility 

2% 

Cell Death 
11% 

Cell Survival 
4% 

Cellular 
Development: 
Proliferation 

56% 

Cell 
 Movement 

11% 

Infectious  
Disease 

2% 

Cellular 
Maintenance/
Development 

9% 

a 



!

!Lhl !

)
)
)
1:BC;)Rb̀K)2%()'AA:G)'=:CGEDE`))
E:&!)'')/!R)%!<*9A'$%&-!*>!ee!C&+&%!*>!$+(&'&%(!+*'9)=$S&-!(*!(R*!:*8%&X&&A$+C!
C&+&%2!;&+&!+)9&%!)+-!%/9.*=%!>'*9!(:&!0)($*+)=!1+%($(8(&!*>!G&)=(:!c01Gd!0)($*+)=!
D&+(&'!*>!U$*(&<:+*=*C/!c0DU1d!-)().)%&T!V8+&!JKLM2!F8+<($*+%!>'*9!0DU1T!?+$,'*(T!
;&+&<)'-%T!)+-!A8.=$%:&-!=$(&')(8'&2!#)()!)'&!A'&%&+(&-!)%!>*=-!<:)+C&!c&`&'<$%&!@%!
<*+('*=!=&CT!9&)+y763d!)+-!R&'&!)+)=/S&-!)%!††D(!8%$+C!'&A&)(&-!9&)%8'&%!
"04b"T!R$(:!%$C+$>$<)+<&!.)%&-!*+!>)=%&!-$%<*@&'/!')(&P!‚!ApK2KKJT!&>>&<(!*>!&`&'<$%&2!
"04b"T!)+)=/%$%!*>!@)'$)+<&2!
"##!"$%%&#'#()*&!%*+#!-!
!
!

Heart Rate/
Contractility 

23% 

Cellular  
Development 

8% 

Cellular  
Development: 

Mass 
15% 

Infectious 
Disease 

31% 

Cellular 
Maintenance/
Development 

23% 

b 



!

!Lhf !

8DIJA;)R̀ZK)_(142%()T:CDF:9D>=`))
,*%([6DD!C&+&!&`A'&%%$*+2!6)'=/!ch:d!!!!!T!=)(&!cef:d!!!!!2!#)()!)'&!A'&%&+(&-!)%!
9&)+y7632!‚!ApK2KM!&>>&<(!*>!&`&'<$%&g!ƒ!ApK2KM!$+(&')<($*+!cC'*8A‚&`&'<$%&d2!0;FT!
+&'@&!C'*R(:!>)<(*'g!0FNU1"T!+8<=&)'!>)<(*'!X)AA)!U!$+:$.$(*'[)=A:)g!E5"FiT!E0F[
)%%*<$)(&-!>)<(*'!i2!!!

!
!
!
8DIJA;)R̀PK)+8[ 7)'M9DWD9G`))
,*%([6DD!0FjU !cAiMd!#0"[.$+-$+C!)<($@$(/2!6)'=/!ch:d!!!!!T!=)(&!cef:d!!!!!2!#)()!)'&!
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-*R+%('&)9!*>!65NT!)+-!)+!$9A)$'&-!$+>=)99)(*'/!'&%A*+%&!(*!98%<=&!-)9)C&2!
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%9*X$+C!)+-!&`&'<$%&['&=)(&-!$+\8'$&%!)9*+C!/*8+C!9&+!)+-!R*9&+2!
?42,%'3"#D(5,"3&#(6#1,2*2"+%*2#42@%'%"22!JKKKgLfch!78AA=dPmi[LKJ2!
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<&==%2!.3%"2!JKKegLLJchdPJJm[hf2!

hL2! U'&+-%('8A!,2!H)(&!&-&9)!)>(&'!98%<8=)'!&`&'<$%&2!?,'0%*2-#(6#10<-%'3&#
42@%'%"2#3"@#,203:%&%+3+%("2!LmiJgehPeKL[M2!

hJ2! U'$-C&%!5UT!N'))=!VGT!G8)+C!HVT!D:)+<&==*'!U32!6>>&<(%!*>!(*.)<<*!%9*X&!*+!
<:&9*()`$%!)+-!C=8<*%&!9&().*=$%9!*>!A*=/9*'A:*+8<=&)'!=&8X*</(&%2!!"62'+#
!445" 2!LmllgLMcLdPLLM[Jh2!

hh2! U'88+%C))'-!G2!,:/%$<)=!)<($@$(/!)+-!9*-8=)($*+!*>!%/%(&9$<!=*R[=&@&=!
$+>=)99)($*+2!;#N25A('#O%(&2!JKKMglfcedPfLm[hM2!

he2! U'88+%C))'-!GT!;)=.*!GT!G)=X\)&'[N'$%(&+%&+!VT!V*:)+%&+!EHT!3)<H&)+!#"T!
,&-&'%&+!UN2!6`&'<$%&[$+-8<&-!$+<'&)%&!$+!%&'89!$+(&'=&8X$+[i!$+!:89)+%!$%!
'&=)(&-!(*!98%<=&!-)9)C&2!I02#;(5,"3&#(6#10<-%(&(=<2!Lmmlgemm!c!,(!hdPfhh[eL2!



!

!Lml!

hM2! U8>*'-!EWT!D**X&!3UT!7:&=9)-$+&!U#T!G8-%*+!;3T!5&--!HT!W$==*8C:./!#72!
6>>&<(%!*>!&<<&+('$<!('&)-9$==!&`&'<$%&!*+!$+>=)99)(*'/!C&+&!&`A'&%%$*+!$+!
:8 9)+!%X&=&()=!98%<=&2!?11&%2@#10<-%(&(=<H#"5+,%+%("H#3"@#42+3:(&%-4#P#
.0<-%(&(=%2#311&%Q522H#"5+,%+%("#2+#42+3:(&%-422!JKKmghecedPleM[Mh2!

hi2! U8>*'-!EWT!D**X&!3UT!W$==*8C:./!#72!5&%$%()+<&!&`&'<$%&[$+-8<&-!<:)+C&%!
*>!$+>=)99)(*'/!C&+&!&`A'&%%$*+!R$(:$+!:89)+!%X&=&()=!98%<=&2!75,(123"#
D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKmgLKlcedPeih[lL2!

hl2! U8++!V5T!D)++$+C!VT!U8'X&!;T!38%:$A&!3T!3)'%:!#5T!H$!;2!,'*-8<($*+!*>!
<*+%$%(&+(!<'8%:!=&%$*+%!$+!98'$+&!B8)-'$<&A%!98%<=&[[ )!.$*9&<:)+$<)=T!
:$%(*9*'A:*=*C$<)=!)+-!$998+*:$%(*<:&9$<)=!%(8-/2!;(5,"3&#(6#(,+0(132@%'#
,2-23,'0#G#(66%'%3&#15:&%'3+%("#(6#+02#R,+0(132@%'#82-23,'0#$('%2+<2!
JKKegJJcidPLhhi[ee2!

hf2! U8'-!0"T!#$<X$+%*+!V3T!H&9*$+&!VN!&(!)=2!6>>&<(!*>!)!</<=**`/C&+)%&[J!
$+:$.$(*'!*+!A*%(&`&'<$%&!98%<=&!A'*(&$+!%/+(:&%$%!$+!:89)+%2!?42,%'3"#
D(5,"3&#(6#10<-%(&(=<)#7"@(',%"(&(=<#3"@#42+3:(&%-42!JKLKgJmfcJdP6hMe[iL2!

hm2! U8((&'>$&=-!E"2!6<<&+('$<!&`&'<$%&!$+!@$@*P!%(')$+[$+-8<&-!98%<=&!-)9)C&!)+-!
)-)A()($*+!$+!)!%().=&!%/%(&92!7F2,'%-2#3"@#-1(,+#-'%2"'2-#,2*%2C-2!
JKLKghfcJdPML[iK2!

eK2! U8((&'>$&=-!E"T!U&%(!E3T!3&''$<X!3"2!E:&!-8)=!'*=&%!*>!+&8('*A:$=%!)+-!
9)<'*A:)C&%!$+!$+>=)99)($*+P!)!<'$($<)=!.)=)+<&!.&(R&&+!($%%8&!-)9)C&!)+-!
'&A)$'2!;(5,"3&#(6#3+0&2+%'#+,3%"%"=2!JKKigeLcedPeMl[iM2!

eL2! U/'+&%!WDT!D=)'X%*+!,3T!W:$(&!V7T!G%$&:!77T!F'/X9)+!,0T!3)8C:)+!5V2!
#&=)/&-!*+%&(!98%<=&!%*'&+&%%!>*==*R$+C!'&A&)(&-!.*8(%!*>!-*R+:$==!
'8++$+C2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!LmfMgMmchdPlLK[M2!

eJ2! D)++*+!V;T!3&/-)+$!70T!F$&=-$+C!5"!&(!)=2!"<8(&!A:)%&!'&%A*+%&!$+!&`&'<$%&2!
112!"%%*<$)($*+%!.&(R&&+!@$()9$+!6T!</(*X$+&%T!)+-!98%<=&!A'*(&*=/%$%2!I02#
?42,%'3"#D(5,"3&#(6#10<-%(&(=<2!LmmLgJiKci!,(!JdP5LJhM[eK2!

eh2! D)++*+!V;T!7(!,$&''&!U"2!D/(*X$+&%!$+!&`&'($*+[$+-8<&-!%X&=&()=!98%<=&!$+\8'/2!
E(&2'5&3,#3"@#'2&&5&3,#:%('024%-+,<2!LmmfgLlmcL[JdPLMm[il2 !

ee2! D)'A)C+)+*!;6T!U)'+&%!,VT!;&--&%!#3T!G*-%*+!36T!N:)'$(*+*@!7"2!1+<'&)%&-!
=&8X*('$&+&!Ue!)+-!$+(&'=&8X$+[i!$+!&`:)=&-!.'&)(:!<*+-&+%)(&!$+!</%($<!
>$.'*%$%2!?42,%'3"#D(5,"3&#(6#,2-1%,3+(,<#3"@#',%+%'3&#'3,2#42@%'%"22!
JKKhgLilcfdPLLKm[LJ2!

eM2! D:)+C!#WT!5&&<&!;,T!W)+C!U!&(!)=2!6>>&<(!*>!%9*X$+C!*+!<*9A=$<)($*+%!$+!
A)($&+(%!8+-&'C*$+C!>'&&!E5"3!>=)A!.'&)%(!'&<*+%('8<($*+2!.&3-+%'#3"@#
,2'("-+,5'+%*2#-5,=2,<2!JKKKgLKMcldPJhle[fK2!



!

!Lmf!

ei2! D:)'C&!7UT!58-+$<X$!3"2!D&==8=)'!)+-!9*=&<8=)'!'&C8=)($*+!*>!98%<=&!
'&C&+&')($*+2!.0<-%(&(=%'3&#,2*%2C-2!JKKegfecLdPJKm[hf2!

el2! D:)8!0T!U:)(()<:&'\&&!"T!N8+)'!U32!5&=)($*+%:$A!.&(R&&+!\*.T!=$>&%(/=&T!)C&!
)+-!*<<8A)($*+)=!$+\8'$&%2!R''51#E2@#SN("@T2!JKKmgMmcJdPLLe[m2!

ef2! D:)8!0T!38'!V3T!U&+)9C:)'!H!&(!)=2!5&=)($*+%:$A%!.&(R&&+!<&'()$+!$+-$@$-8)=!
<:)')<(&'$%($<%!)+-!*<<8A)($*+)=!$+\8'$&%!>*'!@)'$*8%!\*.%!$+!(:&!<*+%('8<($*+!
$+-8%('/P!)!<)%&[<*+('*=!%(8-/2!?4#;#!"@#E2@2!JKKegeMcLdPfe[mJ2!

em2! D:)8!0T!38'!V3T!E*8'*+!DT!U&+)9C:)'!HT!#&:)&+&!#2!D*''&=)(&%!*>!
*<<8A)($*+)=!$+\8'$&%!>*'!@)'$*8%!\*.%!$+!')$=R)/!R*'X&'%P!)!<)%&[<*+('*=!
%(8-/2!;#R''51#U23&+02!JKKegeicedPJlJ[fK2!

MK2! D:)S)8-!UT!U'$C$((&!3T!I)<*8.[I*8%%&>!G!&(!)=2!#8)=!)+-!.&+&>$<$)=!'*=&%!*>!
9)<'*A:)C&%!-8'$+C!%X&=&()=!98%<=&!'&C&+&')($*+2!7F2,'%-2#3"@#-1(,+#-'%2"'2-#
,2*%2C-2!JKKmghlcLdPLf[JJ2!

ML2! D:&+!UDT!I8!DDT!H&$!GD!&(!)=2!U')-/X$+$+!UJ!'&<&A(*'!9&-$)(&%!0F[X)AA)U!
)<($@)($*+!)+-!</<=**`/C&+)%&[J!&`A'&%%$*+!@$)!(:&!5)%k5)>[Lk65N!A)(:R)/!
$+!:89)+!)$'R)/!&A$(:&=$)=!<&==%2!;(5,"3&#(6#%445"(&(=<2!JKKegLlhcfdPMJLm[
Jf2!

MJ2! D:&+!GT!D*R)+!3VT!G)%-)/!V#T!b*C&=!70T!3&-@&-&@!"62!E*.)<<*!%9*X$+C!
$+:$.$(%!&`A'&%%$*+!*>!A'*$+>=)99)(*'/!</(*X$+&%!)+-!)<($@)($*+!*>!1H[L5[
)%%*<$)(&-!X$+)%&T!AhfT!)+-!0F[X)AA)U!$+!)=@&*=)'!9)<'*A:)C&%!%($98=)(&-!
R$(:!EH5J!)+-!EH5e!)C*+$%(%2!;(5,"3&#(6#%445"(&(=< 2!JKKlgLlmcmdPiKml[
LKi2!

Mh2! D:&+!HT!78+!UUT!W)+C!E!&(!)=2!D$C)'&((&!%9*X&!&+:)+<&%!•.&()Ž[-&>&+%$+!J!
&`A'&%%$*+!$+!')(!)$'R)/%!@$)!+8<=&)'!>)<(*'[•X)AA)ŽU!)<($@)($*+2!I02#
75,(123"#,2-1%,3+(,<#D(5,"3&2!JKLKghichdPihf[eM2!

Me2! D:&+!5VT!G*!I7T!;8*!G5T!W)+C!IV2!5)A$-!)<($@)($*+!*>!7()(h!)+-!65NLkJ!./!
+$<*($+&!9*-8=)(&%!<&==!A'*=$>&')($*+!$+!:89)+!.=)--&'!<)+<&'!<&==%2!I(F%'(&#
$'%2!JKKfgLKecJdPJfh[mh2!

MM2! D:&+!IWT!G8.)=!3VT!G*>>9)+!6,T!E:*9A%*+!,#T!D=)'X%*+!,32!3*=&<8=)'!
'&%A*+%&%!*>!:89)+!98%<=&!(*!&<<&+('$<!&`&'<$%&2!;#?11&#.0<-%(&2!
JKKhgmMcidPJefM[me2!

Mi2! D:&+C!76T!H8*!7FT!V*8!3V!&(!)=2!D$C)'&((&!%9*X&!&`(')<(!$+-8<&%!</(*%*=$<!
A:*%A:*=$A)%&!"J!&`A'&%%$*+!@$)!0"#,G!*`$-)%&T!3",N%T!",[LT!)+-!0F[
X)AA)U!$+!:89)+!(')<:&)=!%9**(:!98%<=&!<&==%2!K,22#83@%'#O%(&#E2@2!
JKKmgeicldPmef[iK2!



!

!Lmm!

Ml2! D:=&.*8+!;7T!G*R&==!V0T!D*+)(%&'!55T!;$&%&/!VV2!5&=)($*+%:$A!.&(R&&+!98%<=&!
%R&==$+C!)+-!%($>>+&%%!)>(&'!&<<&+('$<!&`&'<$%&2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#
3"@#2F2,'%-22!LmmfghKcedPMJm[hM2!

Mf2! D=)'X%*+!,3T!U/'+&%!WDT!3<D*'9$<X!N3T!E8'<*((&!H,T!W:$(&!V72!38%<=&!
%*'&+&%%!)+-!%&'89!<'&)($+&!X$+)%&!)<($@$(/!>*==*R$+C!$%*9&('$<T!&<<&+('$<T!
)+-!<*+<&+('$<!&`&'<$%&2!!"+2,"3+%("3&#D(5,"3&#(6#-1(,+-#42@%'%"22!
LmfiglchdPLMJ[M2!

Mm2! D=)'X%*+!,3T!G*>>9)+!6,T!Œ)9.')%X$!6!&(!)=2!"DE0h!)+-!3HDN!C&+*(/A&!
)%%*<$)($*+%!R$(:!&`&'($*+)=!98%<=&!-)9)C&2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!
JKKMgmmcJdPMie[m2!

iK2! D=)'X%*+!,3T!G8.)=!3V2!6`&'<$%&[$+-8<&-!98%<=&!-)9)C&!$+!:89)+%2!?4#;#
.0<-#E2@#8203:%&2!JKKJgfLcLL!78AA=dP7MJ[im2!

iL2! D=)'X%*+!,3T!0*%)X)!NT!U')8+!U2!38%<=&!>8+<($*+!)>(&'!&`&'<$%&[$+-8<&-!
98%<=&!-)9)C&!)+-!')A$-!)-)A()($*+2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#
2F2,'%-22!LmmJgJecMdPMLJ[JK2!

iJ2! D=)'X%*+!,3T!E'&9.=)/!12!6`&'<$%&[$+-8<&-!98%<=&!-)9)C&T!'&A)$'T!)+-!
)-)A()($*+!$+!:89)+%2!;#?11&#.0<-%(&2!LmffgiMcLdPL[i2!

ih2! D=&)X!3VT!6%(*+!5;2!38%<=&!%*'&+&%%T!%R&==$+CT!%($>>+&%%!)+-!%('&+C(:!=*%%!
)>(&'!$+(&+%&!&<<&+('$<!&`&'<$%&2!O,%+%-0#D(5,"3&#(6#-1(,+-#42@%'%"22!
LmmJgJicedPJil[lJ2!

ie2! D*:&+!7T!E/''&==!#"T!58%%&==!3"T!V)'@$%!3VT!79$(:!",2!79*X$+CT!)=<*:*=!
<*+%89A($*+T!)+-!%8%<&A($.$=$(/!(*!(:&!<*99*+!<*=-2!?4#;#.5:&%'#U23&+02!
LmmhgfhcmdPLJll[fh2!

iM2! D*'+&=$%*+!##T!W*=-!UV2!7$+C=&[<&==!)+)=/%$%!*>!'&C8=)(*'/!C&+&!&`A'&%%$*+!$+!
B8$&%<&+(!)+-!)<($@)(&-!9*8%&!%X&=&()=!98%<=&!%)(&==$(&!<&==%2!M2*#O%(&2!
LmmlgLmLcJdPJlK[fh2!

ii2 ! D')9&'$!53T!")C))'-!,T!s@*'('8A!NT!H)+C.&'C!GT!4=&%&+!VT!N\)&'!32!3/*>$.'&!
-)9)C&!$+!:89)+!%X&=&()=!98%<=&P!&>>&<(%!*>!&=&<('$<)=!%($98=)($*+!@&'%8%!
@*=8+()'/!<*+(')<($*+2!I02#;(5,"3&#(6#10<-%(&(=<2!JKKlgMfhc,(!LdPhiM[fK2!

il2 ! D')9&'$!53T!H)+C.&'C!GT!3)C+8%%*+!,!&(!)=2!D:)+C&%!$+!%)(&==$(&!<&==%!$+!
:89)+!%X&=&()=!98%<=&!)>(&'!)!%$+C=&!.*8(!*>!:$C:!$+(&+%$(/!&`&'<$%&2!I02#
;(5,"3&#(6#10<-%(&(=<2!JKKegMMfc,(!LdPhhh[eK2!

if2 ! D'&&X9*'&!F3T!H8C*!5"T!W&$=)+-!NV2!,*%(*A&')($@&!*A$)(&!)+)=C&%$)!
'&B8$'&9&+(%!*>!%9*X&'%!)+-!+*+%9*X&'%2!I02#?""3&-#(6#103,43'(+02,31<2!
JKKeghfcidPmem[Mh2!



!

!JKK!

im2! D8%<:$&'$!VT!;*8'=)/!#T!;)'<$)!1T!V&=)<$<!7T!3)$&'!5b2!7=*R!<:)++&=!<)=<$89!
$+:$.$($*+!.=*<X%!A'*$+>=)99)(*'/!C&+&!%$C+)=$+C!)+-!'&-8<&%!9)<'*A:)C&!
'&%A*+%$@&+&%%2!I02#;(5,"3&#(6#+,35432!JKKJgMJchdPehe[eJ2!

lK2! #‡"C*%($+*!;T!H)!5)+)!;T!58%%*!5!&(!)=2!D&+(')=!)-9$+$%(')($*+!*>!
A)=9$(*/=&(:)+*=)9$-&!'&-8<&%!:/A&')=C&%$)!$+!9$<&!@$)!$+:$.$($*+!*>!0F[
X)AA)U!+8<=&)'!%$C+)==$+C!$+!-*'%)=!'**(!C)+C=$)2!75,(123"#D(5,"3&#(6#
103,43'(&(=< 2!JKKmgiLhcL[hdPMe[m2!

lL2! -&!G&&+%!;HT!@)+!-&'!b&=-&+!?T!H**%!U;2!D$C)'&((&!%9*X$+C!&+:)+<&%!E!<&==!
)<($@)($*+!)+-!)!E:J!$998+&!'&%A*+%&g!)+!)%A&<(!*>!(:&!A)(:*A:/%$*=*C/!$+!
A&'$*-*+()=!-$%&)%&2!><+(A%"22!JKKmgelchdPLMl[iL2!

lJ2! #&C&+%!GT!;)/)+[5)9$'&S!;T!@)+!G&&%!GW2!79*X$+C[$+-8<&-!%X&=&()=!98%<=&!
-/%>8+<($*+P!>'*9!&@$-&+<&!(*!9&<:)+$%9%2!?42,%'3"#D(5,"3&#(6#,2-1%,3+(,<#
3"@#',%+%'3&#'3,2#42@%'%"22!JKLMgLmLcidPiJK[M2!

lh2! #&=!3)%<:$*!"T!Œ)+&(($!"T!D*')-)!3!&(!)=2!,*=/9*'A:*+8<=&)'!=&8X*</(&!
)-:&%$*+!('$CC&'%!(:&!-$%*'C)+$S)($*+!*>!&+-*(:&=$)=!<&==[(* [<&==!)-:&'&+%!
\8+<($*+%2!I02#;(5,"3&#(6#'2&&#:%(&(=<2!LmmigLhMcJdPeml[MLK2!

le2! #&H&*!V"T!D*=.8'+!5WT!0$<:*=%!3T!3)=:*(')!"2!1+(&'=&8X$+[i [9&-$)(&-!
:/A&')=C&%$)k)==*-/+$)!)+-!$+<'&)%&-!%A$+)=!1H[i!&`A'&%%$*+!$+!)!')(!
9*+*+&8'*A)(:/!9*-&=2! ;(5,"3&#(6#%"+2,62,("#B#'<+(A%"2#,2-23,'0#G#+02#(66%'%3&#
D(5,"3&#(6#+02#!"+2,"3+%("3&#$('%2+<#6(,#!"+2,62,("#3"@#><+(A%"2#82-23,'02!
LmmigLicmdPimM[lKK2!

lM2! #$+)!4"T!;'&&+!,;T!H&@$+&!V#2!5*=&!*>!$+(&'=&8X$+[i !$+!<:'*+$<!98%<=&!
:/A&')=C&%$<!A'$9$+C2!J25,(-'%2"'2 2!JKKfgLMJcJdPMJL[M2!

li2 ! #*=<&(!]T!H=*.&(!#T!,)==)'&%!VT!3)($)%[;8$8!]2!0F[XU!$+!-&@&=*A9&+(!)+-!
A'*C'&%%$*+!*>!:89)+!<)+<&'2!V%,'0(C-#?,'02!JKKMgeeicMdPelM[fJ2!

ll2 ! #*+C!;VT!Hb!D]T!H$!NF2!E:&!<:)+C&%!*>!8=(')%('8<(8'&!)+-!A'*(&*9&!$+-8<&-!
./!'&A&)(&-!&<<&+('$<!&`&'<$%&!*+!*>!')(!%X&=&()=!98%<=&2!?11&#E2'0#E3+2,2!
JKLegelJPlmJ[fKK2!

lf2 ! #'&/&'!GDT!U=)+<*!D6T!7)((=&'!F5T!7<:'*&-&'!6ET!W$%R&==!5"2!7)(&==$(&!<&==!
+89.&'%!$+!/*8+C!)+-!*=-&'!9&+!Je!:*8'%!)>(&'!&<<&+('$<!&`&'<$%&2!E5-'&2#B#
"2,*2 2!JKKighhcJdPJeJ[Mh2!

lm2! #8)'(&!V"T!D)'@)=:*!FT!U)%(*%!3HT!7*)'&%!V3T!"AA&==!GV2!#*!$+@)-$+C!
=&8<*</(&%!<*+('$.8(&!(*!(:&!-&<'&)%&!$+!C=8()(:$*+&!<*+<&+(')($*+%!
$+-$<)($+C!*`$-)($@&!%('&%%!$+!&`&'<$%&-!98%<=&T!*'!)'&!(:&/!$9A*'()+(!>*'!$(%!
'&<*@&'/•!75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<#3"@#(''513+%("3&#
10<-%(&(=<2!LmmegifcLdPef[Mh2!



!

!JKL!

fK2! #8<$<!1T!7A&)'!7HT!D8*<*!FT!G)++)+!D2!7)>&(/!)+-!'$%X!>)<(*'%!>*'!.'&)%(!
'&<*+%('8<($*+!R$(:!A&-$<=&-!(')+%@&'%&!'&<(8%!).-*9$+$%!98%<8=*<8()+&*8%!
>=)A%P!)!LK[/&)'!)+)=/%$%2!?""3&-#(6#1&3-+%'#-5,=2,<2!JKKMgMMcidPMMm[ie2!

fL2! 6-R)'-%!NT!U')8+!N3T!6@)+%!;T!78'&X)!"4T!F)+!72!3)$+%('&)9!)+-!
%$-&%('&)9!<$C)'&((&!%9*X&!<*+-&+%)(&%!%8AA'&%%!9)<'*A:)C&!
'&%A*+%$@&+&%%!(*!$+(&'>&'*+!C)99)2!U54#7F1#I(F%'(&2!LmmmgLfcedPJhh[eK2!

fJ2! 6=[Œ)R)R/!GUT!;$==!D7T!W'$C:(!5WT!7)+-&==!HV2!79*X$+C!-&=)/%!
<:*+-'*C&+&%$%!$+!)!9*8%&!9*-&=!*>!<=*%&-!($.$)=!>')<(8'&!:&)=$+C2!;(5,"3&#(6#
(,+0(132@%'#,2-23,'0#G#(66%'%3&#15:&%'3+%("#(6#+02#R,+0(132@%'#82-23,'0#$('%2+<2!
JKKigJecLJdPJLMK[f2!

fh2! 6=$)!#T!3)-:)=)!#T!"'-*+!6T!5&%:&>!5T!G)=&@/!42!7*+$<!:&-C&:*C!A'*9*(&%!
A'*=$>&')($*+!)+-!-$>>&'&+($)($*+!*>!)-8=(!98%<=&!<&==%P!1+@*=@&9&+(!*>!
3",Nk65N!)+-!,1hNk"X(!A)(:R)/%2! O%('0%4#O%(10<-#?'+32!
JKKlgLllhcmdPLehf[ei2!

fe2! 6+&+%(&$+!VT!W)=&:!07T!N')9&'!5G2!U)%$<!F;F!)+-!E;F[.&()!-$>>&'&+($)==/!
9*-8=)(&!$+(&C'$+!&`A'&%%$*+!*>!:89)+!9$<'*@)%<8=)'!&+-*(:&=$)=!<&==%2!
7F12,%42"+3&#'2&&#,2-23,'02!LmmJgJKhcJdPemm[MKh2!

fM2! 6(($+C&'!NT!H&<:(!7T!"'$&+[Œ)X)/!G!&(!)=2!0&'@&!C'*R(:!>)<(*'!%($98=)($*+!*>!
65NLkJ!A:*%A:*'/=)($*+!'&B8$'&%!.*(:!AlM0E5!)+-!)=A:)m.&()L!$+(&C'$+!
)+-!<*+>&'%!9/*A'*(&<($*+!(*R)'-%!$%<:&9$)!$+!DJDLJ!%X&=&()=!98%<=&!<&==!
9*-&=2!>2&&5&3,#-%="3&&%"=2!JKLJgJecLJdPJhlf[ff2 !

fi2 ! F)-*X!b"T!U')((*+!#HT!N*+*R)=!"T!F'&&-!,WT!W&%(<*((!VIT!G&+%*+!,32!
3)<'*A:)C&%!(:)(!:)@&!$+C&%(&-!)A*A(*($<!<&==%!$+!@$('*!$+:$.$(!
A'*$+>=)99)(*'/!</(*X$+&!A'*-8<($*+!(:'*8C:!)8(*<'$+&kA)')<'$+&!
9&<:)+$%9%!$+@*=@$+C!E;F[.&()T!,;6JT!)+-!,"F2! I02#;(5,"3&#(6#'&%"%'3&#
%"*2-+%=3+%("2!LmmfgLKLcedPfmK[f2!

fl2 ! F&''&$')!7G2!,'*%()C=)+-$+%T!)%A$'$+[=$X&!-'8C%!)+-!)+)=C&%$)2!J3+5,2G#J2C#
:%(&(=<2!LmlJgJeKcLKJdPJKK[h2!

ff2 ! F$&=-$+C!5"T!3)+>'&-$!EVT!#$+C!WT!F$)()'*+&!3"T!6@)+%!WVT!D)++*+!V;2!"<8(&!
A:)%&!'&%A*+%&!$+!&`&'<$%&2!1112!0&8('*A:$=!)+-!1H[L!.&()!)<<898=)($*+!$+!
%X&=&()=!98%<=&2!I02#?42,%'3"#D(5,"3&#(6#10<-%(&(=<2!LmmhgJiMcL!,(!JdP5Lii[
lJ2!

fm2! F$&=-$+C!5"T!b$*=)+!3"T!7@&(X&/!H!&(!)=2!6>>&<(%!*>!A'$*'!&`&'<$%&!*+!&<<&+('$<!
&`&'<$%&[$+-8<&-!+&8('*A:$=$)!)+-!&+S/9&!'&=&)%&2!E2@%'%"2#3"@#-'%2"'2#%"#
-1(,+-#3"@#2F2,'%-22!JKKKghJcJdPhMm[ie2!



!

!JKJ!

mK2! F$+X!6T!F*'($+!#T!7&''8'$&'!UT!b&+(8')[D=)A$&'!5T!U$C)'-!"]2!5&<*@&'/!*>!
<*+(')<($=&!)+-!9&().*=$<!A:&+*(/A&%!$+!'&C&+&')($+C!%=*R!98%<=&!)>(&'!
+*(&`$+[$+-8<&-!*'!<'8%:!$+\8'/2!;(5,"3&#(6#45-'&2#,2-23,'0#3"@#'2&&#4(+%&%+<2!
JKKhgJecldPeJL[m2!

mL2! F$+X&=%(&$+!61T!0)'-$+$!3T!@)+!-&'!b=$&(!"2!1+:$.$($*+!*>!+&8('*A:$=!)A*A(*%$%!
./!)<'*=&$+P!)!9&<:)+$%9!*>!(*.)<<*['&=)(&-!=8+C!-$%&)%&•!?42,%'3"#D(5,"3&#
(6#10<-%(&(=<)#N5"=#'2&&5&3,#3"@#4(&2'5&3,#10<-%(&(=<2!JKKLgJfLchdPHlhJ[m2!

mJ2! F$%:&'!5"2!E:&!<*''&=)($*+!.&(R&&+!'&=)($@&%!*+!(:&!%8AA*%$($*+!*>!9&+-&=$)+!
$+:&'$()+<&2!I,3"-#8#$('#7@%":2!LmLmgMJcKJdPhmm[ehh2!

mh2! F=&$C[3)/&'!"3T!5)9$'&S [7)'9$&+(*!"T!1C=&%$)%!"!&(!)=2!3&9.')+&!)+-!
%8.<&==8=)'!98%<=&!$+\8'/!)'&!$+-8<&-!./!%$+C=&!*'!98=($A=&!&`A*%8'&!(*!
<$C)'&((&!%9*X&2!R12"#;#.3+0(&2!JKLegePLJM[hl2!

me2! F*=&/!V3T!V)/)')9)+!5DT!,'$*'!U3T!,$@)'+$X!V3T!3&/&'!5"2!35!9&)%8'&9&+(%!
*>!98%<=&!-)9)C&!)+-!)-)A()($*+!)>(&'!&<<&+('$<!&`&'<$%&2!;(5,"3&#(6#311&%2@#
10<-%(&(=<2!LmmmgflcidPJhLL[f2!

mM2! F'&+<:!7VT!G89./!ET!G*'+&'!DGT!7*>'*+$&R!3bT!5)((')/!32!G$AA*<)9A)=!
+&8'*('*A:$+!)+-!('X!'&<&A(*'!950"!=&@&=%!)'&!)=(&'&-!./!=*<)=!
)-9$+$%(')($*+!*>!+$<*($+&T!<)'.)<:*=!)+-!A$=*<)'A$+&2!O,3%"#,2-23,'0)#
E(&2'5&3,#:,3%"#,2-23,'02!LmmmgilcLdPLJe[hi2!

mi2! F'&8+-!bT!,*+%!FT!V*=/!bT!3)(:$&8!6T!3)'($+&(!0T!F'*%%)'-!02!?A'&C8=)($*+!*>!
+&'@&!C'*R(:!>)<(*'!&`A'&%%$*+!./!:89)+!)$'R)/!%9**(:!98%<=&!<&==%!$+!
$+>=)99)(*'/!<*+-$($*+%2!I02#75,(123"#,2-1%,3+(,<#D(5,"3&2!JKKJgJKcJdPeMf[
ih2!

ml2! F'$-&+!VT!N\*'&==!?T!E:*'+&==!H62!#&=)/&-!98%<=&!%*'&+&%%!)+-!</(*%X&=&()=!
)=(&')($*+%P!)+!$998+*</(*=*C$<)=!%(8-/!$+!9)+2!!"+2,"3+%("3&#D(5,"3&#(6#
-1(,+-#42@%'%"22!LmfegMcLdPLM[f2!

mf2! F'$-&+!VT!7&C&'!VT!7\*%('*9!3T!6X.=*9!U2!"-)A($@&!'&%A*+%&!$+!:89)+!%X&=&()=!
98%<=&!%8.\&<(&-!(*!A'*=*+C&-!&<<&+('$<!(')$+$+C2!!"+2,"3+%("3&#D(5,"3&#(6#
-1(,+-#42@%'%"22!LmfhgechdPLll[fh2!

mm2! F'$-&+!VT!7>)X$)+*%!,0T!G)'C&+%!"5T!"X&%*+!WG2!5&%$-8)=!98%<8=)'!%R&==$+C!
)>(&'!'&A&($($@&!&<<&+('$<!<*+(')<($*+%2!;(5,"3&#(6#(,+0(132@%'#,2-23,'0#G#
(66%'%3&#15:&%'3+%("#(6#+02#R,+0(132@%'#82-23,'0#$('%2+<2!LmffgicedPemh[f2!

LKK2! F'$-&+!VT!7\*%('*9!3T!6X.=*9!U2!"!9*'A:*=*C$<)=!%(8-/!*>!-&=)/&-!98%<=&!
%*'&+&%%2!7F12,%2"+%32!LmfLghlcMdPMKi[l2!



!

!JKh!

LKL2! F'*:=$<:!3T!78+-!3T!G)++&=*'&!HT!19:*>!"T!G*>>9&$%(&'!"T!N*&+$C!W2!
1+-&A&+-&+(!)%%*<$)($*+!*>!@)'$*8%!%9*X$+C!<:)')<(&'$%($<%!R$(:!9)'X&'%!*>!
%/%(&9$<!$+>=)99)($*+!$+!9&+2!75,#U23,+#;2!JKKhgJePLhiMr lJ2!

LKJ2! F8\$$!IT!4S)X$!0T!E)C8<:$!ET!3$S898')!NT!F8'8X)R)!NT!78C$8')!I2!E5,!
<:)++&=%!)+-!"71D%!9&-$)(&!9&<:)+$<)=!:/A&')=C&%$)!$+!9*-&=%!*>!
$+>=)99)(*'/!98%<=&!A)$+!)+-!-&=)/&-!*+%&(!98%<=&!%*'&+&%%2!.3%"2!
JKKfgLeKcJdPJmJ[hKe2!

LKh2! ;)'<$)!UT!,&+)''*<:)!3T!3)'($!6T!;)/ [6%<*-)-!DT!@*+!"'`!E2!,)$+!)+-!%R&==$+C!
)>(&'!A&'$)A$<)=!%8'C&'/!'&=)(&-!(*!*')=!:/C$&+&!)+-!%9*X$+C2!R,3&#-5,=2,<H#
(,3&#42@%'%"2H#(,3&#13+0(&(=<H#(,3&#,3@%(&(=<H#3"@#2"@(@("+%'-2!
JKKlgLKecJdPJlL[i2!

LKe2! ;)''$-*!5T!N$+C[,*%A$%$=!NT!7*+!NWT!G&++$C!UT!E*.*'&X!32!0$<*($+&!
8A'&C8=)(&%!+&'@&!C'*R(:!>)<(*'!&`A'&%%$*+!)+-!A'&@&+(%!)A*A(*%$%!*>!
<8=(8'&-!%A$+)=!<*'-!+&8'*+%2!J25,(-'%2"'2#,2-23,'0 2!JKKhgelchdPhem[MM2!

LKM2! ;&=>$!DT!b)%%*!3T!D&''&(&==$!,2!#$@&'%$(/!*>!:89)+!%X&=&()=!98%<=&!$+!:&)=(:!
)+-!-$%&)%&P!<*+('$.8($*+!*>!A'*(&*9$<%2!;(5,"3&#(6#1,(+2(4%'-2!
JKLLglecidPlle [mM2!

LKi2! ;$..*+%!#HT!U/&'%!H"T!N8'$&!V32!79*X$+CT!AMh!98()($*+T!)+-!=8+C!<)+<&'2!
E(&2'5&3,#'3"'2,#,2-23,'0#G#E>82!JKLegLJcLdPh[Lh2!

LKl2! ;*'-*+!72!"=(&'+)($@&!)<($@)($*+!*>!9)<'*A:)C&%2!J3+5,2#,2*%2C-)#
!445"(&(=< 2!JKKhghcLdPJh[hM2!

LKf2! ;8*!7T!#$A$&('*!H"2!F)<(*'%!)>>&<($+C!R*8+-!:&)=$+C2!;#M2"+#82-2!
JKLKgfmchdPJLm[Jm2!

LKm2! ;8(('$-C&!#DT!"=.)+&%&!DT!5&8(:&'!VIT!,&%(&==!5;T!U)=-R$+!"7T!V'2!0F[X)AA)U!
<*+('*=%!<&==!C'*R(:!)+-!-$>>&'&+($)($*+!(:'*8C:!(')+%<'$A($*+)=!'&C8=)($*+!*>!
</<=$+!#L2!E(&#>2&&#O%(&2!LmmmgLmcfdPMlfM[mm2!

LLK2! ;8(('$-C&!# DT!3)/*!3WT!3)-'$-!HbT!W)+C!DIT!U)=-R$+!"7T!V'2!0F[X)AA)U[
$+-8<&-!=*%%!*>!3/*#!9&%%&+C&'!50"P!A*%%$.=&!'*=&!$+!98%<=&!-&<)/!)+-!
<)<:&`$)2!$'%2"'22!JKKKgJfmcMeffdPJhih[i2!

LLL2! G)--)-!VV2!3*=&<8=)'!'&C8=)($*+!*>!$+>=)99)(*'/!A)$+!)+-!:/A&')=C&%$)![!1%!
0F[X)AA)[U!(:&!=/+<:A$+•!7W>N!#;(5,"3&2!JKKlgiPif[mJ2!

LLJ2! G)9)-)!NT!b)++$&'!6T!7)<:&<X!V3T!W$(%&==!"HT!5*8.&+*>>!52!7&+&%<&+<&!*>!
:89)+!%X&=&()=!98%<=&!$9A)$'%!(:&!=*<)=!$+>=)99)(*'/!</(*X$+&!'&%A*+%&!(*!
)<8(&!&<<&+('$<!&`&'<$%&2!K?$7O#D(5,"3&#G#(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#
(6#?42,%'3"#$('%2+%2-#6(,#7F12,%42"+3&#O%(&(=<2!JKKMgLmcJdPJie[i2!



!

!JKe!

LLh2! G)9$=(*+!E"T!4:9*'$!IT!E&.*!V2!5&C8=)($*+!*>!<:&9*X$+&!&`A'&%%$*+!./!
)+($$+>=)99)(*'/!</(*X$+&%2!!445"(&(=%'#,2-23,'0 2!JKKJgJMchdPJJm[eM2!

LLe2! G)+-)/)+$+C%$:!"6T!1C8<:$!;T!F8X8*X)!G!&(!)=2!5&)<($@&!*`/C&+!%A&<$&%!A=)/!
)+!&%%&+($)=!'*=&!$+!1;F[1!%$C+)=$+C!)+-!1;F[1[$+-8<&-!9/*</(&!:/A&'('*A:/!$+!
DJDLJ!9/*</(&%2!7"@(',%"(&(=<2!JKLLgLMJchdPmLJ[JL2!

LLM2! G)%+$%!6T!U)'[7:)$!3T!U8'.&)!ŒT!5&S+$<X!"Œ2!D$C)'&((&!%9*X&[$+-8<&-!0F[
X)AA)U!)<($@)($*+!$+!:89)+!=/9A:*</(&%P!(:&!&>>&<(!*>!=*R!)+-!:$C:!&`A*%8'&!
(*!C)%!A:)%&!*>!<$C)'&((&!%9*X&2!;#.0<-%(&#.03,43'(&2!JKKlgMf!78AA=!Mc,(!
LdPJih[le2!

LLi2! G)RX&!EVT!;)''/!#V2!3/*C&+$<!%)(&==$(&!<&==%P!A:/%$*=*C/!(*!9*=&<8=)'!.$*=*C/2!
;(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKLgmLcJdPMhe[ML2!

LLl2! G)R+!3ET!G*8%(*+!ENT!D)9A)C+)!6V!&(!)=2!E:&!"(('$.8().=&!5$%X!*>!79*X$+C!
*+!78'C$<)=!D*9A=$<)($*+%2!?""#$5,=2!JKLL2!

LLf2! G)/)%:$!NT!7:$*S)R)!7T!4S)X$!0T!3$S898')!NT!;')@&+[0$&=%&+!E2!5&A&)(&-!
$+(')98%<8=)'!$+\&<($*+%!*>!+&'@&!C'*R(:!>)<(*'!$+-8<&-!A'*C'&%%$@&!98%<=&!
:/A&')=C&%$)T!>)<$=$()(&-!(&9A*')=!%899)($*+T!)+-!&`A)+-&-!A)$+!)'&)%2!.3%"2!
JKLhgLMecLLdPJhee[MJ2!

LLm2! G&!ŒT!H$)+C!IT!H$)+C!sT!H$!3T!Œ:*+C!]2!6>>&<(!*>!<$C)'&((&!%9*X$+C!<*+-&+%)(&!
*+!9/*C& +$<!-$>>&'&+($)($*+!*>!98'$+&!%X&=&()=!98%<=&!DJDLJ!<&==%2!>;.. 2!
JKLKgMPKLL2!

LJK2! G&==%(&+!IT!F')+-%&+!?T!4'(:&+.=)-!0T!7\*-$+!UT!5$<:(&'!6"2!])+(:$+&!*`$-)%&!
$+!:89)+!%X&=&()=!98%<=&!>*==*R$+C!&<<&+('$<!&`&'<$%&P!)!'*=&!$+!$+>=)99)($*+2!
I02#;(5,"3&#(6#10<-%(&(=<2!Lmmlgemf!c!,(!LdPJhm[ef2!

LJL2! G&+(S&+!65T!H):&/!3T!,&(&'%!#!&(!)=2!7('&%%[-&A&+-&+(!)+-![$+-&A&+-&+(!
&`A'&%%$*+!*>!(:&!9/*C&+$<!'&C8=)(*'/!>)<(*'%!)+-!(:&!3"5,!C&+&%!)>(&'!
&<<&+('$<!<*+(')<($*+%!$+!')(%2!I02#;(5,"3&#(6#10<-%(&(=<2!JKKigMlKc,(!LdPLMl[
il2 !

LJJ2! G$C.$&!6VT!D8'&(*+!NVT!W)''&+!;HT!h'-T!,'$*'!U32!6>>&<(%!*>!<*+<&+('$<!)+-!
&<<&+('$<!(')$+$+C!*+!98%<=&!%('&+C(:T!<'*%%[%&<($*+)=!)'&)T!)+-!+&8')=!
)<($@)($*+2!;#?11&#.0<-%(&2!LmmigfLcMdPJLlh[fL2!

LJh2! G$'*%&!HT!0*%)X)!NT!0&R(*+!3!&(!)=2!D:)+C&%!$+!$+>=)99)(*'/!9&-$)(*'%!
>*==*R$+C!&<<&+('$<!&`&'<$%&!*>!(:&!&=.*R!>=&`*'%2!7F2,'%-2#%445"(&(=<#,2*%2C2!
JKKegLKPlM[mK2!



!

!JKM!

LJe2! G*-C&!7T!G*-C&!;T!":&'+!VT!V&'%9)++!GT!G*=9&%!3T!5&/+*=-%!,02!79*X$+C!
)=(&'%!)=@&*=)'!9)<'*A:)C&!'&<*C+$($*+!)+-!A:)C*</($<!).$=$(/P!$9A=$<)($*+%!
$+!<:'*+$<!*.%('8<($@&!A8=9*+)'/!-$%&)%&2!?42,%'3"#D(5,"3&#(6#,2-1%,3+(,<#'2&&#
3"@#4(&2'5&3,#:%(&(=<2!JKKlghlcidPlef [MM2!

LJM2! G*==)+-&'!VT!F$&.$C!5T!;*'&!3T!4*X)R)')!ET!4:+*!GT!V$!HH2!78A&'*`$-&!
-$%98()%&!C&+&!&`A'&%%$*+!$%!)<($@)(&-!./!)!%$+C=&!.*8(!*>!&`&'<$%&!$+!')(!
%X&=&()=!98%<=&2!.6&5=2,-#?,'0%*#G#75,(123"#D(5,"3&#(6#10<-%(&(=<2!
JKKLgeeJchdPeJi[he2!

LJi2! G**- !V#T!F')8%(*!5T!N$*%%&%!WUT!7<:R)'(S!3"T!D:&'&%:!#"2!#$>>&'&+($)=!
)=A:)@!$+(&C'$+[9&-$)(&-!5)%[65N!%$C+)=$+C!-8'$+C!(R*!A)(:R)/%!*>!
)+C$*C&+&%$%2!I02#;(5,"3&#(6#'2&&#:%(&(=<2!JKKhgLiJcMdPmhh[eh2!

LJl2! G*%%&$+S)-&:!3T!"+-&'%&+!4NT!"'&+-([0$&=%&+!HT!3)-&=&$+&!,2!,)$+!
%&+%$($@$(/!$%!+*'9)=$S&-!)>(&'!)!'&A&)(&-!.*8(!*>!&<<&+('$<!&`&'<$%&2!
75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKLhgLLhcLKdPJMmM[iKJ2!

LJf2! G*8C:!E2!6'C*C')A:$<!%(8-$&%!$+!98%<8=)'!%*'&+&%%2!I02#?42,%'3"#D(5,"3&#(6#
10<-%(&(=<2!LmKJglPli[mJ2!

LJm2! G*R)(%*+!;T!b)+!7*9&'&+!NT!G*'(*.)C/$!E2!5&A&)(&-!.*8(!&>>&<(!)>(&'!
9)`$9)=!&<<&+('$<!&`&'<$%&2!!"+2,"3+%("3&#D(5,"3&#(6#-1(,+-#42@%'%"22!
JKKlgJfcldPMMl[ih2!

LhK2! G*R)(%*+!;T!@)+!7*9&'&+!N"2!6@$-&+<&!*>!)!<*+(')=)(&')=!'&A&)(&-!.*8(!
&>>&<(!)>(&'!9)`$9)=!&<<&+('$<!<*+(')<($*+%2!75,(123"#D(5,"3&#(6#311&%2@#
10<-%(&(=<2!JKKlgLKLcJdPJKl[Le2!

LhL2! G8)+C!DIT!D:&+!VGT!E%)$!DGT!N8*!WWT!H$8!VIT!D:)+C!ID2!5&C8=)($*+!*>!
&`(')<&==8=)'!%$C+)=['&C8=)(&-!A'*(&$+!X$+)%&!%$C+)=$+C!$+!:89)+!
*%(&*%)'<*9)!<&==%!%($98=)(&-!R$(:!+$<*($+&2!;#.2,%(@("+3&#82-2!
JKKMgeKcJdPLli[fL2!

LhJ2! G8)+C!7T!,&(()R)/!D"T!?&:)')!GT!U8<)+)!D#T!F$-=&'!1V2!U=*<X)-&!*>!0F[X)AA)U!
)<($@$(/!$+!:89)+!A'*%()(&!<)+<&'!<&==%!$%!)%%*<$)(&-!R$(:!%8AA'&%%$*+!*>!
)+C$*C&+&%$%T!$+@)%$*+T!)+-!9&()%()%$%2!R"'(=2"2 2!JKKLgJKchLdPeLff[ml2!

Lhh2! G8.)=!3VT!D:&+!EDT!E:*9A%*+!,#T!D=)'X%*+!,32!1+>=)99)(*'/!C&+&!<:)+C&%!
)%%*<$)(&-!R$(:!(:&!'&A&)(&-[.*8(!&>>&<(2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#
82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!JKKfgJmecMdP5LiJf[hl2!

Lhe2! G8+(%9)+!G#T!Œ)<:R$&\)!0T!Œ*8!N!&(!)=2!3&%&+<:/9)=!%(&9!<&==%!<*+('$.8(&!
(*!@)%<8=)'!C'*R(:!$+!%X&=&()=!98%<=&!$+!'&%A*+%&!(*!&<<&+('$<!&`&'<$%&2!
?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#U23,+#3"@#'%,'5&3+(,<#10<-%(&(=<2!
JKLhghKecLdPGlJ[fL2!



!

!JKi !

LhM2! G/=-):=!5#T!G8.)=!3V2!H&+C(:&+$+C!*8'!A&'%A&<($@&P!9*'A:*=*C$<)=T!<&==8=)'T!
)+-!9*=&<8=)'!'&%A*+%&%!(*!&<<&+('$<!&`&'<$%&2!E5-'&2#B#"2,*22!
JKLegemcJdPLMM[lK2!

Lhi2! G/=-):=!5#T!]$+!HT!G8.)=!3VT!3*&<X&=[D*=&!7T!D:$AX$+!7T!D=)'X%*+!,32!
"<($@)($*+!*>!+8<=&)'!>)<(*'[•X)AA)ŽU!>*==*R$+C!98%<=&!&<<&+('$<!
<*+(')<($*+%!$+!:89)+%!$%!=*<)=$S&-!A'$9)'$=/!(*!%X&=&()=!98%<=&['&%$-$+C!
A&'$</(&%2!K?$7O#D(5,"3&#G#(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#
$('%2+%2-#6(,#7F12,%42"+3&#O%(&(=<2!JKLLgJMcmdPJmMi[ii2 !

Lhl2! G/=-):=!5#T!]$+!HT!G8.)=!3VT!3*&<X&=[D*=&!7T!D:$AX$+!7T!D=)'X%*+!,32!
"<($@)($*+!*>!+8<=&)'!>)<(*'[X)AA)U!>*==*R$+C!98%<=&!&<<&+('$<!<*+(')<($*+%!
$+!:89)+%!$%!=*<)=$S&-!A'$9)'$=/!(*!%X&=&()=!98%<=&['&%$-$+C!A&'$</(&%2!K?$7O#
D(5,"3&#G#(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#$('%2+%2-#6(,#
7F12,%42"+3&#O%(&(=<2!JKLLgJMcmdPJmMi[ii2 !

Lhf2! 1:*!7T!E)+)X)!IT!E)X)8\$!5!&(!)=2!0$<*($+&!$+-8<&%!:89)+!+&8('*A:$=%!(*!
A'*-8<&!1H[f!(:'*8C:!(:&!C&+&')($*+!*>!A&'*`/+$('$(&!)+-!%8.%&B8&+(!
)<($@)($*+!*>!0F[X)AA)U2!;#N25A('#O%(&2!JKKhglecMdPmeJ[ML2!

Lhm2! 1%:$S)X)!0T!1%:$S)X)!IT!E*-)!6T!0)C)$!5T!I)9)X)-*!32!"%%*<$)($*+!.&(R&&+!
<$C)'&((&!%9*X$+CT!R:$(&!.=**-!<&==!<*8+(T!)+-!9&().*=$<!%/+-'*9&!)%!
-&>$+&-!./!(:&!V)A)+&%&!<'$(&'$)2!!"+2,"#E2@2!JKKlgeicLMdPLLil[lK2!

LeK2! 1(*!NT!H$9!7T!D)')9*'$!;T!D:8+C!NFT!U)'+&%!,VT!"-<*<X!132!D$C)'&((&!%9*X$+C!
'&-8<&%!:$%(*+&!-&)<&(/=)%&!J!&`A'&%%$*+T!&+:)+<&%!</(*X$+&!&`A'&%%$*+T!)+-!
$+:$.$(%!C=8<*<*'($<*$-!)<($*+%!$+!)=@&*=)'!9)<'*A:)C&%2!K?$7O#D(5,"3&#G#
(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#$('%2+%2-#6(,#7F12,%42"+3&#
O%(&(=<2!JKKLgLMcidPLLLK[J2!

LeL2! V)<X%*+!3VT!,)A)!7T!U*=)+*%!V!&(!)=2!"+($*`$-)+(%T!'&)<($@&!*`/C&+!)+-!+$('*C&+!
%A&<$&%T!C&+&!$+-8<($*+!)+-!9$(*<:*+-'$)=!>8+<($*+2!E(&2'5&3,#3-12'+-#(6#
42@%'%"22!JKKJgJhcL[hdPJKm[fM2!

LeJ2! V)C*&!5ET!H&<X&'!7GT!;*9&%!3T!;*=-.&'C!"H2!,)((&'+%!*>!C&+&!&`A'&%%$*+!$+!
)('*A:/$+C!%X&=&()=!98%<=&%P!'&%A*+%&!(*!>**-!-&A'$@)($*+2!K?$7O#D(5,"3&#G#
(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#$('%2+%2-#6(,#7F12,%42"+3&#
O%(&(=<2!JKKJgLicLhdPLiml[lLJ2!

Leh2! V&+X$+%!D#T!7()+(*+!U"T!V*+*!5E2!s8)+($>/$+C!)+-!A'&-$<($+C!'&<*@&'/!)>(&'!
:&)'(!%8'C&'/2!.-<'0(-(4#E2@ 2!LmmegMichdPJKh[LJ2!

Lee2! V$)+C!ŒT!Œ:)+C!IT!D:&+!]s!&(!)=2!"A*A(*%$%!)+-!)<($@)($*+!*>!6'X=kJ!)+-!"X(!$+!
)%('*</(&%!A*%($%<:&9$)2!J25,('024%'3&#,2-23,'02!JKKhgJfcidPfhL [l2!



!

!JKl !

LeM2! V*+&%!UGT!N+)A$X!VV2!,:/%$<)=!(')$+$+C!)+-!&`&'<$%&['&=)(&-!$+\8'$&%2!
78'@&$==)+<&T!'&%&)'<:!)+-!$+\8'/!A'&@&+($*+!$+!9$=$()'/!A*A8=)($*+%2!$1(,+-#
42@%'%"22!LmmmgJlcJdPLLL[JM2!

Lei2! V*+&%!#"T!0&R:)9!#VT!5*8+-!V3T!E*=>'&&!762!6`A&'$9&+()=!:89)+!98%<=&!
-)9)C&P!9*'A:*=*C$<)=!<:)+C&%!$+!'&=)($*+!(*!*(:&'!$+-$<&%!*>!-)9)C&2!I02#
;(5,"3&#(6#10<-%(&(=<2!LmfighlMPehM[ef2!

Lel2! V*+&%!#"T!58(:&'>*'-!432!G89)+!98%<=&!%('&+C(:!(')$+$+CP!(:&!&>>&<(%!*>!
(:'&&!-$>>&'&+(!'&C$9&+%!)+-!(:&!+)(8'&!*>!(:&!'&%8=()+(!<:)+C&%2!I02#;(5,"3&#
(6#10<-%(&(=<2!LmflghmLPL[LL2!

Lef2! N)=$9)+!,T!D)+$<$*!VT!E&%()'!]T!,)=)<$+!3T!Œ*'S)+*!"2!1+%8=$+[=$X&!C'*R(:!
>)<(*' [11T!A:*%A:)($-/=$+*%$(*=!h[X$+)%&T!+8<=&)'!>)<(*'[X)AA)U!)+-!$+-8<$.=&!
+$('$<[*`$-&!%/+(:)%&!-&>$+&!)!<*99*+!9/*C&+$<!%$C+)=$+C!A)(:R)/2!I02#
;(5,"3&#(6#:%(&(=%'3&#'024%-+,<2!LmmmgJlecJMdPLlehl[ee2!

Lem2! N)+-)!IT!W)()+).&!I2!0$<*($+&[$+-8<&-!@)%<8=)'!&+-*(:&=$)=!C'*R(:!>)<(*'!
'&=&)%&!@$)!(:&!6;F5[65N!A)(:R)/!$+!')(!@)%<8=)'!%9**(:!98%<=&!<&==%2!N%62#
-'%2"'2-2!JKKlgfKcLMdPLeKm[Le2!

LMK2! N)'):)+!"T!N)@!7T!"..)%*C=8!"T!#*C)+!02!H*R!.)<X!A)$+P!A'&@)=&+<&!)+-!
)%%*<$)(&-!'$%X!>)<(*'%!)9*+C!:*%A$()=!%()>>2!;#?@*#J5,-2!JKKmgiMchdPMLi[Je2!

LML2! N)'XX)$+&+!"3T!N*($9))!"T!G88%X*!V!&(!)=2!b)%<8=)'!&+-*(:&=$)=!C'*R(:!
>)<(*' [#!(')+%C&+$<!9$<&!%:*R!&+:)+<&-!.=**-!<)A$==)'/!-&+%$(/T!$9A'*@&-!
A*%($%<:&9$<!98%<=&!'&C&+&')($*+T!)+-!$+<'&)%&-!%8%<&A($.$=$(/!(*!(89*'!
>*'9)($*+2!O&((@2!JKKmgLLhcLfdPeeif[lM2!

LMJ2! N)%:$R)-)!3T!7:$')X)()!IT!1+*8&!V1!&(!)=2!E89*'!+&<'*%$%!>)<(*'!'&<&A(*'[
)%%*<$)(&-!>)<(*'!i!cE5"Fid!%($98=)(&%!&`(')<&==8=)'!%$C+)=['&C8=)(&-!X$+)%&!
c65Nd!)<($@$(/!$+!D#eK!%$C+)=$+C!)=*+C!)!')%[$+-&A&+-&+(!A)(:R)/2!I02#
;(5,"3&#(6#2F12,%42"+3&#42@%'%"22!LmmfgLflcJdPJhl[ee2!

LMh2! N)(*!1T!0*98')!"3T!7(&99&'9)++!;0T!D:/*8!,G2!"!A'*%A&<($@&!%(8-/!*>!
C)%('$<!)+-!-8*-&+)=!8=<&'!)+-!$(%!'&=)($*+!(*!%9*X$+CT!)=<*:*=T!)+-!-$&(2!?4#;#
71%@24%(&2!LmmJgLhMcMdPMJL[hK2!

LMe2! N:)'')S!IT!;8&'')!VT!3)++!DVT!7&'')+*!"HT!38+*S[D)+*@&%!,2!3)<'*A:)C&!
A=)%($<$(/!)+-!(:&!'*=&!*>!$+>=)99)($*+!$+!%X&=&()=!98%<=&!'&A)$'2!E2@%3+(,-#(6#
%"6&3443+%("2!JKLhgJKLhPemLeml2!

LMM2! N:*-*'*@)!"T!0$<*=!;#T!7('$<:)'(S!;2!E:&!AlM0E5!%$C+)=$+C!<)%<)-&!9&-$)(&%!
9&<:)+$<)=!:/A&')=C&%$)!$+-8<&-!./!+&'@&!C'*R(:!>)<(*'!$+\&<(&-!$+(*!(:&!')(!
:$+-!A)R2!J25,(-'%2"'2 2!JKLhgJMePhLJ[Jh2!



!

!JKf !

LMi2! N\)&'!32!5*=&!*>!&`(')<&==8=)'!9)('$`!$+!)-)A()($*+!*>!(&+-*+!)+-!%X&=&()=!
98%<=&!(*!9&<:)+$<)=!=*)-$+C2!.0<-%(&(=%'3&#,2*%2C-2!JKKegfecJdPiem[mf2!

LMl2! N+)A$X!VVT!7:)'A!3"T!D)+:)9[D:&'@)X!3T!G)8'&(!NT!,)((*+!VFT!V*+&%!UG2!5$%X!
>)<(*'%!>*'!(')$+$+C['&=)(&-!$+\8'$&%!)9*+C!9&+!)+-!R*9&+!$+!.)%$<!<*9.)(!
(')$+$+C2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!JKKLghhcidPmei[Me2!

LMf2! N*9&()+$!ET!I*%:$+*!1T!3$8')!0!&(!)=2!U&+S*})~A/'&+&!A'*9*(&%!A'*=$>&')($*+!
*>!:89)+!=8+C!<)+<&'!<&==%!./!)<<&=&')($+C!(:&!&A$-&'9)=!C'*R(:!>)<(*'!
'&<&A(*'!%$C+)=$+C!A)(:R)/2!>3"'2,#N2++2!JKKmgJlfcLdPJl[hh2!

LMm2! N*98=)$+&+!VT!E)X)=)!E6T!N8$A&'%!GT!G&%%&=$+X!3N2!E:&!-$%'8A($*+!*>!
9/*> $.'&!%('8<(8'&%!$+!')(!%X&=&()=!98%<=&!)>(&'!>*'<&-!=&+C(:&+$+C!
<*+(')<($*+%2!.6&5=2,-#?,'0%*#G#75,(123"#D(5,"3&#(6#10<-%(&(=<2!
LmmfgehicMdPlhM[eL2!

LiK2! N*+$%:$!GT!E)+)X)!3T!E)X&98')!I!&(!)=2!"<($@)($*+!*>!A'*(&$+!X$+)%&!D!./!
(/'*%$+&!A:*%A:*'/=)($*+!$+!'&%A*+%&!(*!GJ4J2!.,('22@%"=-#(6#+02#J3+%("3&#
?'3@24<#(6#$'%2"'2-#(6#+02#X"%+2@#$+3+2-#(6#?42,%'32!LmmlgmecJLdPLLJhh[l2!

LiL2! N*%(&X!3DT!D:&+!IWT!D8(:.&'(%*+!#V!&(!)=2!;&+&!&`A'&%%$*+!'&%A*+%&%!*@&'!
Je!:!(*!=&+C(:&+$+C!)+-!%:*'(&+$+C!<*+(')<($*+%!$+!:89)+!98%<=&P!9)\*'!
<:)+C&%!$+!D75,hT!3?7E0LT!71]LT!)+-!FU]4hJ2!.0<-%(&#L2"(4%'-2!
JKKlghLcLdPeJ[MJ2!

LiJ2! N'8C&'!NT!#$%<:&'&$(!;T!7&$9&(S!3T!W$=:&=9!VT!W&$%%9)++!0T!3**'&+!FD2!E$9&!
<*8'%&!*>!<$C)'&((&!%9*X&[$+-8<&-!<:)+C&%!*>!%/%(&9$<!$+>=)99)($*+!)+-!
98%<=&!%('8<(8'&2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#N5"=#'2&&5&3,#3"@#4(&2'5&3,#
10<-%(&(=<2!JKLMP)\A=8+C!KKKle!JKLM2!

Lih2! N8'$!3T!0)X)C)R)!3T!E)+)X)!GT!G)%8*!7T!N$%:$!I2!#&(&'9$+)($*+!*>!(:&!
-8')($*+!*>!A'&*A&')($@&!%9*X$+C!<&%%)($*+!(*!$9A'*@&!R*8+-!:&)=$+C!)>(&'!
:&)-!)+ -!+&<X!%8'C&'/2!?"2-+02-%(&(=<2!JKKMgLKJcMdPfmJ[i2!

Lie2! N/'$)X$%!V3T!"@'8<:!V2!3)99)=$)+!9$(*C&+[)<($@)(&-!A'*(&$+!X$+)%&!%$C+)=!
(')+%-8<($*+!A)(:R)/%!)<($@)(&-!./!%('&%%!)+-!$+>=)99)($*+2!.0<-%(&(=%'3&#
,2*%2C-2!JKKLgfLcJdPfKl[im2!

LiM2! H))+!3T!U*S$+*@%X$!7T!"+-&'%*+!;,2!D$C)'&((&!%9*X&!$+:$.$(%!
=$A*A*=/%)<<:)'$-&[$+-8<&-!A'*-8<($*+!*>!$+>=)99)(*'/!</(*X$+&%!./!
%8AA'&%%$+C!(:&!)<($@)($*+!*>!)<($@)(*'!A'*(&$+[L!$+!.'*+<:$)=!&A$(:&=$)=!<&==%2!
;(5,"3&#(6#%445"(&(=<2!JKKegLlhcidPeLie[lK2!

Lii2 ! H)U)'.&')!N6T!G/=-) :=!5#T!4‡F)==*+!N7T!D=)'X%*+!,3T!W$(X*R%X$!72!,&'$</(&!
0F[X)AA)U!)<($@)($*+!&+:)+<&%!&+-*(:&=$)=!<&==!A'*=$>&')($*+!)+-!
A'*)+C$*C&+$<!</(*X$+&!%&<'&($*+!$+!@$('*2!.0<-%(&(=%'3&#,21(,+-2!JKLMghced2!



!

!JKm!

Lil2 ! H)A$&'!ENT!U8'(*+!GWT!"=9*+!5T!D&'+/!F2!"=(&')($*+%!$+!$+(')98%<8=)'!
<*++&<($@&!($%%8&!)>(&'!=$9.!<)%($+C!)>>&<(!<*+(')<($*+[$+-8<&-!98%<=&!$+\8'/2!
;(5,"3&#(6#311&%2@#10<-%(&(=<2!LmmMglfchdPLKiM[m2!

Lif2 ! H)A*$+(&!U3T!F'&9*+(!,T!D*(&!DG2!"-)A()($*+!(*!=&+C(:&+$+C!<*+(')<($*+%!$%!
$+-&A&+-&+(!*>!@*=8+()'/!98%<=&!'&<'8$(9&+(!.8(!'&=$&%!*+!$+>=)99)($*+2!
?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#
10<-%(&(=<2!JKKJgJfJcLdP5hJh[m2!

Lim2! H)'%%*+!HT!4'=)+-&'!V2!7X&=&()=!98%<=&!9*'A:*=*C/T!9&().*=$%9!)+-!>8+<($*+!
$+!%9*X&'%!)+-!+*+[%9*X&'%2!"!%(8-/!*+!%9*X$+C[-$%<*'-)+(!9*+*S/C*8%!
(R$+%2!?'+3#10<-%(&(=%'3#$'3"@%"3*%'32!LmfegLJKchdPheh[MJ2!

LlK2! H)7()/*!,DT!,$&'*(($!#VT!,$>&'!VT!G*AA&=&'!GT!H$+-%(&-(!7H2!6<<&+('$<!
&'C*9&('/P!$+<'&)%&%!$+!=*<*9*(*'!98%<=&!%$S&!)+-!%('&+C(:!)(!=*R!(')$+$+C!
$+(&+%$($&%2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#82=5&3+(,<H#%"+2=,3+%*2#3"@#
'(413,3+%*2#10<-%(&(=<2!JKKKgJlfcMdP5LJfJ[f2!

LlL2! H)@)%)+$!3T!H8!"T!,&+C!GT!D899$+%!VT!G8)'-!V2!0&'@&!C'*R(:!>)<(*'!$9A'*@&%!
(:&!98%<=&!'&C&+&')($*+!<)A)<$(/!*>!98%<=&!%(&9!<&==%!$+!-/%('*A:$<!98%<=&2!
U543"#=2"2#+02,31<2!JKKigLlcJdPLfK[mJ2!

LlJ2! H&&!DGT!7:$&:!#DT!ES&+C!DI!&(!)=2!U')-/X$+$+[$+-8<&-!1H[i!&`A'&%%$*+!
(:'*8C:!.')-/X$+$+!UJ!'&<&A(*'T!A:*%A:*=$A)%&!DT!A'*(&$+!X$+)%&!D-&=()!)+-!
0F[X)AA)U!A)(:R)/!$+!:89)+!%/+*@$)=!>$.'*.=)%(%2!E(&2'5&3,#%445"(&(=< 2!
JKKfgeMcLedPhimh[lKJ2!

Llh2! H&&!N3T!N)+C!U7T!H&&!GH!&(!)=2!7A$+)=!0F[XU!)<($@)($*+!$+-8<&%!D4][J!
8A'&C8=)($*+!)+-!<*+('$.8(&%!(*!$+>=)99)(*'/!A)$+!:/A&'%&+%$($@$(/2!I02#
75,(123"#D(5,"3&#(6#"25,(-'%2"'22!JKKegLmcLJdPhhlM[fL2!

Lle2! H&&!INT!7*+C!VNT!D:*$!17!&(!)=2!0&8'*('*A:$<!)<($@$(/!*>!*.*@)(*=!*+!(:&!
<8=(8'&-!&9.'/*+$<!')(!+&8'*+)=!<&==%!./!$+<'&)%&!*>!+&8'*('*A:$+!'&=&)%&!
(:'*8C:!)<($@)($*+!*>!65N!A)(:R)/2!75,(123"#D(5,"3&#(6#103,43'(&(=<2!
JKLKgiemcL[hdPLif[li2 !

LlM2! H&$'*!VT!"'')+S!V"T!I)+&S!3T!?.&$')!F3T!7)+9)'($+!3HT!4')==*!F2!6`A'&%%$*+!
A'*>$=&%!*>!C&+&%!$+@*=@&-!$+!(:&!9*8%&!+8<=&)'!>)<(*'[X)AA)!U!%$C+)=!
(')+%-8<($*+!A)(:R)/!)'&!9*-8=)(&-!./!9)+C$>&'$+2! !"+2,"3+%("3&#
%445"(103,43'(&(=< 2!JKKegecidPlih[lf2 !

Lli2 ! H&++*+!"3T!5)9)8C&!3T!,$&''&!32!5*=&!*>!'&-*`!%()(8%!*+!(:&!)<($@)($*+!*>!
9$(*C&+[)<($@)(&-!A'*(&$+!X$+)%&!<)%<)-&%!./!07"1#%2!O%('024%'3&#
103,43'(&(=< 2!JKKJgihcJdPLih[lK2!



!

!JLK!

Lll2 ! H$!DVT!0$+C!WT!3)((:)/!3"T!F&C:)=$[U*%(R$<X!D"T!D:*$!"32!3",N!A)(:R)/!
9&-$)(&%!6;5[L[G7,lK [-&A&+-&+(!<$C)'&((&!%9*X&[$+-8<&-!<:&9*X$+&!
A'*-8<($*+2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#N5"=#'2&&5&3,#3"@#4(&2'5&3,#
10<-%(&(=<2!JKKlgJmJcMdPHLJml[hKh2!

Llf2 ! H$!;T!F&+C!]T!W)+C!72!6>>&<(%!*>!D8kŒ+!%8A&'*`$-&!-$%98()%&!*+!%(')$+!$+\8'/[
$+-8<&-!*`$-)($@&!-)9)C&!(*!%X&=&()=!98%<=&!$+!')(%2!.0<-%(&(=%'3&#,2-23,'0#Y#
?'3@24%3#$'%2"+%3,54#O(024(-&(*3'32!JKKMgMecJdPLmh[m2!

Llm2! H$!IT!F*%(&'!WT!#&)%/!U3!&(!)=2!E')+%>*'9$+C!C'*R(:!>)<(*'[.&()L!$+-8<&%!(:&!
-$>>&'&+($)($*+!*>!9/*C&+$<!<&==%!$+(*!>$.'*($<!<&==%!$+!$+\8'&-!%X&=&()=!98%<=&P!
)!X&/!&@&+(!$+!98%<=&!>$.'*C&+&%$%2!I02#?42,%'3"#D(5,"3&#(6#13+0(&(=<2!
JKKegLiechdPLKKl[Lm2!

LfK2! H$!I,2!E0F[)=A:)!$%!)!9$(*C&+!$+!%X&=&()=!98%<=&2!?42,%'3"#D(5,"3&#(6#
10<-%(&(=<)#>2&&#10<-%(&(=<2!JKKhgJfMcJdPDhlK[i2!

LfL2! H$&.&'!5HT!E:*'+&==!H6T!F'$-&+!V2!38%<=&!</(*%X&=&()=!-$%'8A($*+!*<<8'%!R$(:$+!
(:&!>$'%(!LM!9$+!*>!</<=$<!&<<&+('$<!<*+(')<($*+2!;(5 ,"3&#(6#311&%2@#10<-%(&(=<2!
LmmigfKcLdPJlf[fe2!

LfJ2! H$+<*=+!"6T!79$(:!;7T!"9*'*%*!,VT!U&==!072!E:&!&>>&<(!*>!<$C)'&((&!%9*X$+C!*+!
98%<8=*%X&=&()=['&=)(&-!-$%).$=$(/2!?4#;#!"@#E2@2!JKKhgehcedPhhl[em2!

Lfh2! H*X&!,T!0)$'!3;T!,)'X$+%*+!VT!;8$=$)+*!#T!U=)`(&'!3T!"==&+!V62!1H[e!-&A&+-&+(!
)=(&'+)($@&=/[)<($@)(&-!9)<'*A:)C&%!:)@&!)!-$%($+<($@&!$+!@$@*!C&+&!
&`A'&%%$*+!A:&+*(/A&2!OE>#%445"(&(=<2!JKKJghPl2!

Lfe2! H8!IT!V$)+C!UDT!D)*!#H!&(!)=2!E5"Fi!8A'&C8=)($*+!$+!%A$+)=!)%('*</(&%!
9)$+()$+%!+&8'*A)(:$<!A)$+!./!$+(&C')($+C!E0F[)=A:)!)+-!1H[L.&()!%$C+)=$+C2!
.3%"2!JKLegLMMcLJdPJiLf[Jm2!

LfM2! H8<)%!ET!W)$%9)+!"T!5)+\)+!5!&(!)=2!#$>>&'&+($)=!'*=&%!*>!9)<'*A:)C&%!$+!
-$@&'%&!A:)%&%!*>!%X$+!'&A)$'2!;(5,"3&#(6#%445"(&(=<2!JKLKgLfecldPhmie[ll2 !

Lfi2 ! 3)<1+(/'&!#HT!5&$-!W#T!H/%(&'!#3T!3<N&+S$&!#D2!#$>>&'&+(!&>>&<(%!*>!
%('&+8*8%!&<<&+('$<!&`&'<$%&!*+!(:&!)<<898=)($*+!*>!+&8('*A:$=%!$+!98%<=&!$+!
R*9&+!)+-!9&+2! 75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKKgfLcL[JdPel[
Mh2!

Lfl2 ! 3)<1+(/'&!#HT!5&$-!W#T!3<N&+S$&!#D2!#&=)/&-!98%<=&!%*'&+&%%2!E:&!
$+>=)99)(*'/!'&%A*+%&!(*!98%<=&!$+\8'/!)+-!$(%!<=$+$<)=!$9A=$<)($*+%2!$1(,+-#
42@%'%"22!LmmMgJKcLdPJe[eK2!

Lff2 ! 3)<1+(/'&!#HT!7*'$<:(&'!7T!3)$'!VT!U&'C!"T!3<N&+S$&!#D2!3)'X&'%!*>!
$+>=)99)($*+!)+-!9/*>$.'$==)'!A'*(&$+%!>*==*R$+C!&<<&+('$<!&`&'<$%&!$+!
:89)+%2!75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKLgfechdPLfK[i2!



!

!JLL!

Lfm2! 3)<X&/!"HT!U')+-%(&((&'!7T!7<:\&'=$+C!,!&(!)=2!7&B8&+<&-!'&%A*+%&!*>!
&`(')<&==8=)'!9)('$`!-&)-:&%$*+!)+-!>$.'*($<!'&C8=)(*'%!)>(&'!98%<=&!-)9)C&!
$%!$+@*=@&-!$+!A'*(&<($*+!)C)$+%(!>8(8'&!$+\8'/!$+!:89)+!%X&=&()=!98%<=&2!
K?$7O#D(5,"3&#G#(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#$('%2+%2-#6(,#
7F12,%42"+3&#O%(&(=<2!JKLLgJMcidPLmeh[Mm2!

LmK2! 3)<X&/!"HT!N\)&'!3T!#)+-)+&==!7!&(!)=2!E:&!$+>=8&+<&!*>!)+($[$+>=)99)(*'/!
9&-$<)($*+!*+!&`&'<$%&[$+-8<&-!9/*C&+$<!A'&<8'%*'!<&==!'&%A*+%&%!$+!
:89)+%2!;#?11&#.0<-%(&2!JKKlgLKhcJdPeJM[hL2!

LmL2! 3)<0&$=!H;T!U)X&'!7NT!7(&@$<!1T!E)'+*A*=%X/!3"2!Ll.&()[&%(')-$*=!)((&+8)(&%!
&`&'<$%&[$+-8<&-!+&8('*A:$=!$+>$=(')($*+!$+!9&+2!?42,%'3"#D(5,"3&#(6#
10<-%(&(=<)#82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!
JKLLghKKcidP5Leeh[ML2!

LmJ2! 3)<0&$=!H;T!3&=*@!7T!G8..)'-!"6T!U)X&'!7NT!E)'+*A*=%X/!3"2!6<<&+('$<!
&`&'<$%&!)<($@)(&%!+*@&=!(')+%<'$A($*+)=!'&C8=)($*+!*>!:/A&'('*A:$<!%$C+)=$+C!
A)(:R)/%!+*(!)>>&<(&-!./!:*'9*+&!<:)+C& %2!.&($#("22!JKLKgMcMdP&LKimM2!

Lmh2! 3):*+&/!#VT!D)'&/!NT!F8!3G!&(!)=2!5&)=[($9&!5E[,D5!)+)=/%$%!*>!
:*8%&X&&A$+C!C&+&%!$+!:89)+!%X&=&()=!98%<=&!>*==*R$+C!)<8(&!&`&'<$%&2!
.0<-%(&#L2"(4%'-2!JKKegLfcJdPJJi[hL2!

Lme2! 3):*+&/!#VT!,)'$%&!;T!3&=*@!7T!7)>-)'!"T!E)'+*A*=%X/!3"2!"+)=/%$%!*>!C=*.)=!
950"!&`A'&%%$*+!$+!:89)+!%X&=&()=!98%<=&!-8'$+C!'&<*@&'/!>'*9!&+-8')+<&!
&`&'<$%&2!K?$7O#D(5,"3&#G#(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#
$('%2+%2-#6(,#7F12,%42"+3&#O%(&(=<2!JKKMgLmcLLdPLemf[MKK2!

LmM2! 3):*+&/!#VT!7)>-)'!"T!,)'$%&!;!&(!)=2!;&+&!&`A'&%%$*+!A'*>$=$+C!$+!:89)+!
%X&=&()=!98%<=&!-8'$+C!'&<*@&'/!>'*9!&<<&+('$<!&`&'<$%&2!?42,%'3"#D(5,"3&#(6#
10<-%(&(=<)#82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!
JKKfgJmecidP5LmKL[LK2!

Lmi2! 3)=$X[G)==!3T!#$+)!4"T!H&@$+&!V#2!,'$9)'/!)>>&'&+(!+*<$<&A(*'!9&<:)+$%9%!
9&-$)($+C!0;F[$+-8<&-!9&<:)+$<)=!:/A&')=C&%$)2!I02#75,(123"#D(5,"3&#(6#
"25,(-'%2"'2 2!JKKMgJLcLJdPhhfl[me2!

Lml2! 3)=9!D2!6`&'<$%&[$+-8<&-!98%<=&!-)9)C&!)+-!$+>=)99)($*+P!>)<(!*'!>$<($*+•!
?'+3#10<-%(&(=%'3#$'3"@%"3*%'32!JKKLgLlLchdPJhh[m2!

Lmf2! 3)=9!DT!H&+X&$!5T!7\*-$+!U2!6>>&<(%!*>!&<<&+('$<!&`&'<$%&!*+!(:&!$998+&!
%/%(&9!$+!9&+2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!LmmmgficJdPeiL[f2!

Lmm2! 3)=9!DT!7\*-$+!EHT!7\*.&'C!U!&(!)=2!H&8X*</(&%T!</(*X$+&%T!C'*R(:!>)<(*'%!)+-!
:*'9*+& %!$+!:89)+!%X&=&()=!98%<=&!)+-!.=**-!)>(&'!8A:$==!*'!-*R+:$==!
'8++$+C2!I02#;(5,"3&#(6#10<-%(&(=<2!JKKegMMic,(!hdPmfh[LKKK2!



!

!JLJ!

JKK2! 3)=9!DT!I8!V;2!6`&'<$%&[$+-8<&-!98%<=&!-)9)C&!)+-!$+>=)99)($*+P!'&[
&@)=8)($*+!./!A'*(&*9$<%2!U%-+('024%-+,<#3"@#'2&&#:%(&(=<2!JKLJgLhfcLdPfm[
mm2!

JKL2! 3)=9%(&+!DH2!,'*%()C=)+-$+%T!(:'*9.*`)+&%T!)+-!=&8X*('$&+&%!$+!
$+>=)99)($*+2!I02#?42,%'3"#D(5,"3&#(6#42@%'%"22!LmfigfKceUdPLL[l2!

JKJ2! 3)=($+!D"T!G)''$%!VUT!D8==&+!3V2!5&C&+&')($*+!*>!9)99)=$)+!%X&=&()=!98%<=&!
>*==*R$+C!(:&!$+\&<($*+!*>!(:&!%+)X&[@&+*9!(*`$+T!()$A*`$+2!>2&&#3"@#+%--52#
,2-23,'0 2!LmfhgJhJchdPMiM[ll2 !

JKh2! 3)+>'&-$!E;T!F$&=-$+C!5"T!4‡5&$==/!N,T!3&'&-$(:!D0T!H&&!GIT!6@)+%!WV2!,=)%9)!
<'&)($+&!X$+)%&!)<($@$(/!)+-!&`&'<$%&[$+-8<&-!98%<=&!-)9)C&!$+!*=-&'!9&+2!
E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!LmmLgJhcmdPLKJf[he2!

JKe2! 3)++!DVT!,&'-$C8&'*!6T!N:)'')S!I!&(!)=2!".&'')+(!'&A)$'!)+-!>$.'*%$%!
-&@&=*A9&+(!$+!%X&=&()=!98%<=&2!$A2&2+3&#45-'&22!JKLLgLcLdPJL2!

JKM2! 3)'XR*'(:!VFT!D)9&'*+ [79$(:!#2!,'*%()C=)+-$+!FJ•)=A:)Ž!%($98=)(&%!
,1hNk65Nk9E45!%$C+)=$+C!)+-!%X&=&()=!9/*(8.&!:/A&'('*A:/2!?42,%'3"#
D(5,"3&#(6#10<-%(&(=<)#>2&&#10<-%(&(=<2!

JKi2! 3)'B8&%(&!ET!#&<:&'<:$!,T!3&%%)+!FT!N$A%*+!0T!;'&=*(!HT!V)99&%!I2!6<<&+('$<!
&`&'<$%&!)=(&'%!98%<=&!%&+%*'/!9*(*'!<*+('*=!(:'*8C:!(:&!'&=&)%&!*>!
$+>=)99)(*'/!9&-$)(*'%2! O,3%"#,2-23,'02!JKKegLKJhcJdPJJJ[hK2!

JKl2! 3)'%*=)$%!#T!D*(&!DGT!F'&+&((&!V2!0&8('*A:$=%!)+-!9)<'*A:)C&%!)<<898=)(&!
%&B8&+($)==/!>*==*R$+C!"<:$==&%!(&+-*+!$+\8'/2!;(5, "3&#(6#(,+0(132@%'#,2-23,'0#
G#(66%'%3&#15:&%'3+%("#(6#+02#R,+0(132@%'#82-23,'0#$('%2+<2!JKKLgLmcidPLJKh[m2!

JKf2! 3)'(&/!D"T!,*==*<X!7VT!E8'+&'!DN!&(!)=2!D$C)'&((&!%9*X&!$+-8<&%!
</<=**`/C&+)%&[J!)+-!9$<'*%*9)=!A'*%()C=)+-$+!6J!%/+(:)%&!$+!:89)+!=8+C!
>$.'*.=) %(%P!$9A=$<)($*+%!>*'!=8+C!$+>=)99)($*+!)+-!<)+<&'2!?42,%'3"#D(5,"3&#
(6#10<-%(&(=<)#N5"=#'2&&5&3,#3"@#4(&2'5&3,#10<-%(&(=<2!JKKegJflcMdPHmfL[mL2!

JKm2! 3)'($+&)8!HDT!;)'-$+&'!,F2!1+%$C:(!$+(*!%X&=&()=!98%<=&!
9&<:)+*(')+%-8<($*+P!3",N!)<($@)($*+!$%!B8)+($()($@&=/!'&=)(&-!(*!(&+%$*+2!;#
?11&#.0<-%(&2!JKKLgmLcJdPimh[lKJ2!

JLK2! 3)(%8X$!GT!G)%:$9*(*!NT!"')%:$-)+$!N!&(!)=2!7(8-$&%!*+!)!%$98=()+&*8%!
)+)=/($<)=!9&(:*-!*>!8'$+)'/!+$<*($+&!)+-!$(%!9&().*=$(&%T!)+-!(:&$'!:)=>[=$@&%!
$+!8'$+&2!;#XR7U2!JKKfghKchdPJhM[MJ2!

JLL2! 3)(S$*=$%!;T!W$+X=&'!ET!7<:)%&'!N!&(!)=2!"8(*=*C*8%!.*+&!9)''*R[-&'$@&-!
<&==%!&+:)+<&!98%<=&!%('&+C(:!>*==*R$+C!%X&=&()=!98%<=&!<'8%:!$+\8'/!$+!')(%2!
I%--52#2"=%"22,%"=2!JKKigLJcJdPhiL[l2!



!

!JLh!

JLJ2! 3<D8'-/!7"T!7)98&=%!7VT!D)''*==!#VT!U&)89*+(!VVT!3*''$+!H"2!"C'$<8=(8')=!
$+\8'/!$+!D)=$>*'+$)!9$C')+(!G$%A)+$<!>)'9!R*'X&'%2!?4#;#!"@#E2@2!
JKKhgeechdPJJM[hM2!

JLh2! 3<G8C:!3,2!5&<&+(!)-@)+<&%!$+!(:&!8+-&'%()+-$+C!*>!(:&!'&A&)(&-!.*8(!
&>>&<(P!(:&!A'*(&<($@&!&>>&<(!)C)$+%(!98%<=&!-)9)C&!>'*9!)!%$+C=&!.*8(!*>!
&<<&+('$<!&`&'<$%&2!$'3"@%"3*%3"#D(5,"3&#(6#42@%'%"2#B#-'%2"'2#%"#-1(,+-2!
JKKhgLhcJdPff[ml2!

JLe2! 3<N)/!U5T!#&!H$%$*!3T!V*:+%(*+!",!&(!)=2!"%%*<$)($*+!*>!$+(&'=&8X$+[i!
%$C+)==$+C!R$(:!(:&!98%<=&!%(&9!<&==!'&%A*+%&!>*==*R$+C!98%<=&[=&+C(:&+$+C!
<*+(')<($*+%!$+!:89)+%2!. &($#("22!JKKmgecidP&iKJl2!

JLM2! 3<N)/!U5T!E*(:!N;T!E)'+*A*=%X/!3"T!,)'$%&!;2!7)(&==$(&!<&==!+89.&'!)+-!<&==!
</<=&!X$+&($<%!$+!'&%A*+%&!(*!)<8(&!9/*(')89)!$+!:89)+%P!
$998+*:$%(*<:&9$%('/!@&'%8%!>=*R!</(*9&('/2!I02#;(5,"3&#(6#10<-%(&(=<2!
JKLKgMffc,(!LldPhhKl[JK2!

JLi2! 3<H&++)+!172!#&C&+&')($+C!)+-!'&C&+&')($+C!%X&=&()=!98%<=&%!<*+()$+!
%&@&')=!%8.A*A8=)($*+%!*>!9)<'*A:)C&%!R$(:!-$%($+<(!%A)($)=!)+-!(&9A*')=!
-$%('$.8($*+%2!;(5,"3&#(6#3"3+(4<2!LmmigLff!c!,(!LdPLl[Jf2!

JLl2! 3<3)%(&'!7NT!,)8=[D=)'X!3VT!W)=(&'%!3!&(!)=2!D$C)'&((&!%9*X&!$+:$.$(%!
9)<'*A:)C&!%&+%$+C!*>!;')9[+&C)($@&!.)<(&'$)!)+-!=$A*A*=/%)<<:)'$-&P!
'&=)($@&!'*=&%!*>!+$<*($+&!)+-!*`$-)+(!%('&%%2!O,#;#.03,43'(&2!
JKKfgLMhchdPMhi[eh2!

JLf2! 3<3$==)+!#GT!U)C=*=&!DVT!E:)(<:&'!EGT!3)CC$'R)'!7T!7$9&!,VT!,:$AA%!5,2!
H8+C[()'C&(&-!*@&'&`A'&%%$*+!*>!(:&!0F[X)AA)U!9&9.&'!5&=U!$+:$.$(%!
<$C)'&((&!%9*X&[$+-8<&-!$+>=)99)($*+2!I02#?42,%'3"#D(5,"3&#(6#13+0(&(=<2!
JKLLgLlmcLdPLJM[hh2!

JLm2! 3&+-$)%!DHT!E)(%89$!5T!"==&+!562!5*=&!*>!</<=**`/C&+)%&[L!)+-! [J!$+!%)(&==$(&!
<&==!A'*=$>&')($*+T!-$>>&'&+($)($*+T!)+-!>8%$*+2!E5-'&2#B#"2,*22!JKKeghKcedPeml[
MKK2!

JJK2! 3&+S$&%!#T!0)$'!"T!W$==$)9%*+!,"!&(!)=2!5&%A$')(*'/!%/9A(*9%T!A8=9*+)'/!
>8+<($*+T!)+-!9)'X&'%!*>!$+>=)99)($*+!)9*+C!.)'!R*'X&'%!.&>*'&!)+-!)>(&'!)!
=&C$%=)($@&!.)+!*+!%9*X$+C!$+!A8.=$<!A=)<&%2!;?E? 2!JKKigJmicLedPLleJ[f2!

JJL2! 3$XX&=%&+!?5T!H)+C.&'C!GT!G&=9)'X!1D!&(!)=2!H*<)=!07"1#!$+>8%$*+!$+:$.$(%!
%)(&==$(&!<&==!A'*=$>&')($*+!$+!:89)+!%X&=&()=!98%<=&!)>(&'!&<<&+('$<!&`&'<$%&2!;#
?11&#.0<-%(&2!JKKmgLKlcMdPLiKK[LL2!

JJJ2! 3$=&%!3,T!"+-'$+C!V3T!,&)'%*+!7#!&(!)=2!#$8'+)=!@)'$)($*+T!'&%A*+%&!(*!
&<<&+('$<!&`&'<$%&T!)+-!)%%*<$)($*+!*>!$+>=)99)(*'/!9&-$)(*'%!R$(:!98%<=&!
-)9)C&!@)'$).=&%2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKfgLKecJdPeML[f2!



!

!JLe!

JJh2! 3$%:')!#NT!F'$-&+!VT!7<:9$(S!3DT!H$&.&'!5H2!"+($[$+>=)99)(*'/!9&-$<)($*+!
)>(&'!98%<=&!$+\8'/2!"!('&)(9&+(!'&%8=($+C!$+!%:*'([(&'9!$9A'*@&9&+(!.8(!
%8.%&B8&+(!=*%%!*>!98%<=&!>8+<($*+2!;#O("2#;(%"+#$5,=#?42!LmmMgllcLKdPLMLK[
m2!

JJe2! 3$S898')!NT!38')%&!72!5*=&!*>!+&'@&!C'*R(:!>)<(*'!$+!A)$+2!U3"@:((A#(6#
2F12,%42"+3&#103,43'(&(=<2!JKLMgJJlPMl[ll2 !

JJM2! 3*==&'!"3T!b$==&.'*!0T!,&-&'%&+!ET!E*++&%&+!G2!6>>&<(!*>!A'&*A&')($@&!
%9*X$+C!$+(&'@&+($*+!*+!A*%(*A&')($@&!<*9A=$<)($*+%P!)!')+-*9$%&-!<=$+$<)=!
('$)=2!N3"'2+2!JKKJghMmcmhKLdPLLe[l2!

JJi2! 3*+(&%!-&!4<)!3T!H*&.!6T!E*''&%!7GT!#&!7)+<($%!VT!G&'+)+-&S!0T!E)=)9*!D2!
,&'$A:&')=!98%<=&!)=(&')($*+%!$+!+*+[D4,#!%9*X&'%2!>02-+2!JKKfgLhhcLdPLh[
f2!

JJl2! 3*+(&%!-&!4<)!3T!E*''&%!7GT!#&!7)+<($%!VT!3)()!"T!G&'+)+-&S!0T!E)=)9*!D2!
7X&=&()=!98%<=&!$+>=)99)($*+!)+-!+$('$<!*`$-&!$+!A)($&+(%!R$(:!D4,#2!I02#
75,(123"#,2-1%,3+(,<#D(5,"3&2!JKKMgJichdPhmK[l2!

JJf2! 3*'C)+!#H2!0&R!$+%$C:(%!$+(*!(:&!.&:)@$*'!*>!98%<=&!-8'$+C!)<($@&!
=&+C(:&+$+C2!O%(10<-#;2!LmmKgMlcJdPJKm[JL2!

JJm2! 3*'C)+!#HT!"==&+!#;2!6)'=/!&@&+(%!$+!%('&(<:[$+-8<&-!98%<=&!-)9)C&2!;(5,"3&#
(6#311&%2@#10<-%(&(=<2!LmmmgflcidPJKKl[LM2!

JhK2! 3*'C)+!#HT!,'*%X&!?2!,*AA$+C!%)'<*9&'&!:/A*(:&%$%!&`A=)$+%!%('&(<:[
$+-8<&-!98%<=&!-)9)C&2!>&%"#7F1#.03,43'(&#.0<-%(&2!JKKeghLcfdPMeL[M2!

JhL2! 3*'*S89$!ET!N8.*()!ET!78C$()!0T!1()C)X$!3T!I*%:$&!G2!"=(&')($*+%!*>!C&+&!
&`A'&%%$*+!$+!:89)+!+&8('*A:$=%!$+-8<&-!./!%9*X$+C!<&%%)($*+2!;#>&%"#
.2,%(@("+(&2!JKKeghLcLJdPLLLK[i2!

JhJ2! 3*'()S!6T!5&-&C&=-!F"T!7)'$'!G!&(!)=2!D$C)'&((&!%9*X&!%($98=)(&%!(:&!
A'*-8<($*+!*>!<:&9*X$+&%!$+!9)%(!<&==%2!;#N25A('#O%(&2!JKKfgfhchdPMlM[fK2!

Jhh2! 38')%&!7T!E&')S)R)!6T!G$')(&!N!&(!)=2!?A'&C8=)(&-!C=$)=!<&==!=$+&[-&'$@&-!
+&8'*('*A:$<!>)<(*'!(:'*8C:!</<=** `/C&+)%&[J!)<($@)($*+!$+!(:&!98%<=&!$%!
'&B8$'&-!>*'!9&<:)+$<)=!:/A&')=C&%$)!)>(&'!&`&'<$%&!$+!')(%2!I02#;(5,"3&#(6#
10<-%(&(=<2!JKLhgMmLc,(!LJdPhKhM[ef2!

Jhe2! 38')%&!7T!E&')S)R)!6T!s8&9&!F!&(!)=2!U')-/X$+$+!)+-!+&'@&!C'*R(:!>)<(*'!
A=)/!A$@*()=!'*=&%!$+!98%<8=)'!9&<:)+$<)=!:/A&')=C&%$)!)>(&'!&`&'<$%&!
c-&=)/&-[*+%&(!98%<=&!%*'&+&%%d2!I02#;(5,"3&#(6#"25,(-'%2"'2#G#+02#(66%'%3&#
D(5,"3&#(6#+02#$('%2+<#6(,#J25,(-'%2"'22!JKLKghKcLKdPhlMJ[iL2!



!

!JLM!

JhM2! 0)-&'!;"T!6%%&'!N"2!1+(')<&==8=)'!%$C+)=$+C!%A&<$>$<$(/!$+!%X&=&()=!98%<=&!$+!
'&%A*+%&!(*!-$>>&'&+(!9*-&%!*>!&`&'<$%&2!;#?11&#.0<-%(&2!JKKLgmKcMdPLmhi[eJ2!

Jhi2! 0)X)+$%:$!0T!78S8X$!NT!E)()')!N2!W:$(&!.=**-!<&==!<*8+(!)+-!<=8%(&'&-!
>&)(8'&%!*>!9&().*=$<!%/+-'*9&!$+!V)A)+&%&!9)=&!*>>$<&!R*'X&'%2!R''51#E2@#
SN("@T2!JKKJgMJcedPJLh[f2!

Jhl2! 0)X)()!"T!1X&-)!ET!E)X):)%:$!3!&(!)=2!0*+[>)()=!*<<8A)($*+)=!$+\8'/!)9*+C!
)<($@&!)+-!A)%%$@&!%9*X&'%!$+!%9)==[!)+-!9&-$89 [%<)=&!9)+8>)<(8'$+C!
&+(&'A'$%&%!$+!V)A)+2!$('#$'%#E2@2!JKKigihcmdPJeMJ[ih2!

Jhf2! 0)X)/)9)!GT!089)X)R)!ET!1X&8<:$!ET!G)()+)X)!G2!0$<*($+&[$+-8<&-!
A:*%A:*'/=)($*+!*>!&`(')<&==8=)'!%$C+)=['&C8=)(&-!A'*(&$+!X$+)%&!)+-!D56U!$+!
,DLJ:!<&==%2!;(5,"3&#(6#"25,('024%-+,<2!JKKLglmchdPefm[mf2!

Jhm2! 0&R:)9!#VT!V*+&%!#"T!6-R)'-%!5G2!H)'C&!-&=)/&-!A=)%9)!<'&)($+&!X$+)%&!
<:)+C&%!)>(&'!%(&AA$+C!&`&'<$%&2!E5-'&2#B#"2,*22!LmfhgicMdPhfK[M2!

JeK2! 0&R:)9!#VT!3<,:)$=!;T!3$==%!N5T!6-R)'-%!5G2!?=(')%('8<(8')=!<:)+C&%!)>(&'!
<*+<&+('$<!)+-!&<<&+('$<!<*+(')<($*+%!*>!:89)+!98%<=&2!;(5,"3&#(6#+02#
"25,(&(=%'3&#-'%2"'2-2!LmfhgiLcLdPLKm[JJ2!

JeL2! 0C8/&+!G]T!E$-.)==!V;2!08==!98()($*+!*>!CAmLA:*`!'&-8<&%!98%<=&!9&9.')+&!
=/%$%!-8'$+C!98%<=&!$+>=)99)($*+!$+!9$<&2!I02#;(5,"3&#(6#10<-%(&(=<2!
JKKhgMMhc,(!hdPfhh[eL2!

JeJ2! 0$&!GT!3)-&=&$+&!,T!"'&+-([0$&=%&+!HT!;')@&+[0$&=%&+!E2!E&9A*')=!
%899)($*+!*>!A'&%%8'&!A)$+!-8'$+C!98%<=&!:/A&')=C&%$)!&@*X&-!./!+&'@&!
C'*R(:!>)<(*'!)+-!&<<&+('$<!<*+(')<($*+%2!75,(123"#D(5,"3&#(6#13%"2!
JKKmgLhcldPlKe[LK2!

Jeh2! 0$+C!WT!#*+C!IT!78+!V!&(!)=2!D$C)'&((&!%9*X&!%($98=)(&%!9)('$`!
9&()==*A'*(&$+)%&[J!)<($@$(/!@$)!6;5[L!$+!:89)+!=8+C!>$.'*.=)%(%2!?42,%'3"#
D(5,"3&#(6#,2-1%,3+(,<#'2&&#3"@#4(&2'5&3,#:%(&(=<2!JKKlghicedPefK[mK2!

Jee2! 0$%:$*X)!ET!;8*!VT!I)9)9*(*!#T!D:&+!HT!G8AA$!,T!D:&+!DI2!0$<*($+&T!(:'*8C:!
8A'&C8=)($+C!A'*[%8'@$@)=!%$C+)=$+CT!<**A&')(&%!R$(:!00N!(*!A'*9*(&!
(')+%>*'9)($*+2!;#>2&&#O%('0242!LKmcLdPLMJ[iL2!

JeM2! 0*'-%X*C!UNT!F$&=-%!W5T!G&==9)++!;32!N$+&($<!)+)=/%$%!*>!</(*X$+&!'&%A*+%&!
(*!<$C)'&((&!%9*X&!<*+-&+%)(&!./!:89)+!&+-*(:&=$)=!)+-!9*+*</($<!<&==%2!
I(F%'(&(=<2!JKKMgJLJcJ[hdPfl[ml2!

Jei2! 0*%)X)!NT!D=)'X%*+!,32!38%<=&!-)9)C&!>*==*R$+C!'&A&)(&-!.*8(%!*>!:$C:!
>*'<&!&<<&+('$<!&`&'<$%&2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!
LmmMgJlcmdPLJih[m2!



!

!JLi !

Jel2! 0*%)X)!NT!D=)'X%*+!,32!D:)+C&%!$+!$+-$<)(*'%!*>!$+>=)99)($*+!)>(&'!&<<&+('$<!
&`&'<$%&!*>!(:&!&=.*R!>=&`*'%2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!
LmmigJfcfdPmMh[iL2!

Jef2! 0*%)X)!NT!D=)'X%*+!,32!b)'$).$=$(/!$+!%&'89!<'&)($+&!X$+)%&!'&%A*+%&!)>(&'!
&<<&+('$<!&`&'<$%&!*>!(:&!&=.*R!>=&`*'%2!!"+2,"3+%("3&#D(5,"3&#(6#-1(,+-#
42@%'%"22!LmmigLlcJdPLJK[l2!

Jem2! 0*%)X)!NT!D=)'X%*+!,3T!3<;8$CC$+!36T!U/'+&!V32!E$9&!<*8'%&!*>!98%<=&!
)-)A()($*+!)>(&'!:$C:!>*'<&!&<<&+('$<!&`&'<$%&2!75,(123"#D(5,"3&#(6#311&%2@#
10<-%(&(=<#3"@#(''513+%("3&#10<-%(&(=<2!LmmLgihcLdPlK[i2!

JMK2! 0*%)X)!NT!0&R(*+!32!#$>>&'&+<&!$+!(:&!9)C+$(8-&!*>!98%<=&!-)9)C&!.&(R&&+!
9)`$9)=!)+-!%8.9)`$9)=!&<<&+('$<!=*)-$+C2!;(5,"3&#(6#-+,2"=+0#3"@#
'("@%+%("%"=#,2-23,'0#Y#J3+%("3&#$+,2"=+0#B#>("@%+%("%"=#?--('%3+%("2!
JKKJgLicJdPJKJ[f2!

JML2! 0*%)X)!NT!0&R(*+!3T!7)<<*!,2!#&=)/&-[*+%&(!98%<=&!%*'&+&%%!-*&%!+*(!
'&>=&<(!(:&!9)C+$(8-&!*>!&<<&+('$<!&`&'<$%&[$+-8<&-!98%<=&!-)9)C&2!
$'3"@%"3*%3"#D(5,"3&#(6#42@%'%"2#B#-'%2"'2#%"#-1(,+-2!JKKJgLJcidPhhl[ei2!

JMJ2! 0*R)X!#T!58()!?T!,$)%&<X)!;2!0$<*($+&!$+<'&)%&%!:89)+!A*=/9*'A:*+8<=&)'!
=&8X*</(&%!<:&9*()<($<!'&%A*+%&[[ )!A*%%$.=&!)--$($*+)=!9&<:)+$%9!*>!=8+C!
$+\8'/!$+!<$C)'&((&!%9*X&'%2!7F1#.3+0(&2!LmmKghmcLdPhl[eh2!

JMh2! 08*'($!V,T!U8(=&'!VDT!F)'=&/!33!&(!)=2!D$C)'&((&!%9*X$+C!)+-!$+@)%$@&!
A+&89*<*<<)=!-$%&)%&2!"<($@&!U)<(&'$)=!D*'&!78'@&$==)+<&!E&)92!I02#J2C#
7"=&3"@#D(5,"3&#(6#42@%'%"22!JKKKgheJcLKdPifL[m2!

JMe2! 4‡F)==*+!N7T!N)8%:$X!#T!3$<:+$)X[N*:+!UT!#8++&!D,T!Œ)9.')%X$!6VT!D=)'X%*+!
,32!6>>&<(%!*>!B8&'<&($+!%8AA=&9&+()($*+!*+!9)'X&'%!*>!98%<=&!-)9)C&!)+-!
$+>=)99)($*+!)>(&'!&<<&+('$<!&`&'<$%&2!!"+2,"3+%("3&#D(5,"3&#(6#-1(,+#"5+,%+%("#
3"@#2F2,'%-2#42+3:(&%-42!JKLJgJJcidPehK[l2!

JMM2! 4‡F)==*+!N7T!H)U)'.&')!NT!7<:R)'(S!H3T!D=)'X%*+!,32!"<8(&!%X&=&()=!98%<=&!
$+\8'/!$+-8<&%!(&9A*')=!<:)+C&%!$+!0F[XU!)<($@)($*+!)+-!3D,[L!%&<'&($*+!$+!
DJDLJ!9/*(8.&!<8=(8'&%2!K?$7O#D(5,"3&#G#(66%'%3&#15:&%'3+%("#(6#+02#K2@2,3+%("#
(6#?42,%'3"#$('%2+%2-#6(,#7F12,%42"+3&#O%(&(=<2!JKLhgJlPmeJ2i2!

JMi2! 4‡5&$==/!DT!3<N)/!UT!,:$==$A%!7T!E)'+*A*=%X/!3T!,)'$%&!;2!G&A)(*</(&!C'*R(:!
>)<(*'!cG;Fd!)+-!(:&!%)(&==$(&!<&==!'&%A*+%&!>*==*R$+C!98%<=&!=&+C(:&+$+C!
<*+(')<($*+%!$+!:89)+%2!E5-'&2#B#"2,*22!JKKfghfcMdPLehe[eJ2!

JMl2! 4'=)+-&'!VT!N$&%%=$+C!NGT!H)'%%*+!H2!7X&=&()=!98%<=&!9&().*=$%9T!9*'A:*=*C/!
)+-!>8+<($*+!$+!%&-&+()'/!%9*X&'%!)+-!+*+%9*X&'%2!?'+3#10<-%(&(=%'3#
$'3"@%"3*%'32!LmlmgLKlcLdPhm[ei2!



!

!JLl !

JMf2! 4'($%!FT!3$)+$!3T!D*==$!3H!&(!)=2!#$>>&'&+($)=!8%)C&!*>!0F[X)AA)U!)<($@)($+C!
%$C+)=%!./!1H[L.&()!)+-!E0F [)=A:)!$+!A)+<'&)($<!.&()!<&==%2!K7O$#&2++2,-2!
JKLJgMficldPmfe[m2!

JMm2! ,)>>&+.)'C&'!57T!V'2T!U=)$'!70T!H&&!13T!G/-&!5E2!3&)%8'&9&+(!*>!A:/%$<)=!
)<($@$(/!(*!)%%&%%!:&)=(:!&>>&<(%!$+!>'&&[=$@$+C!A*A8=)($*+%2!E2@%'%"2#3"@#
-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!LmmhgJMcLdPiK[lK2!

JiK2! ,)+!35T!G8+C!WD2!0*+%(&'*$-)=!)+($[$+>=)99)(*'/!-'8C% !$+:$.$(!9)('$`!
9&()==*A'*(&$+)%&[J!@$)!%8AA'&%%$*+!*>!(:&!65Nk7AL[9&-$)(&-!(')+%<'$A($*+2!
I02#;(5,"3&#(6#:%(&(=%'3&#'024%-+,<2!JKKJgJllchidPhJllM[fK2!

JiL2! ,)+!ŒNT!Œ8')R!UHT!H8+C!DDT!,'*%%+$(S!65T!U'*R+$+C!##T!I&!5#2!U')-/X$+$+!
%($98=)(&%!0F[X)AA)U!)<($@)($*+!)+-!$+(&'=&8X$+!L.&()!C&+&!&`A'&%%$*+!$+!
<8=(8'&-!:89)+!>$.'*.=)%(%2!I02#;(5,"3&#(6#'&%"%'3&#%"*2-+%=3+%("2!
LmmigmfcmdPJKeJ[m2!

JiJ2! ,)'X!VIT!,)'X!VVT!V&*+!7!&(!)=2!F'*9!A&'$A:&')=!(*!<&+(')=P!(:&!'*=&!*>!65N!
%$C+)=$+C!A)(:R)/!$+!)<8A8+<(8'&!)+)=C&%$)2!I02#D(5,"3&#(6#13%"#G#(66%'%3&#
D(5,"3&#(6#+02#?42,%'3"#.3%"#$('%2+<2!JKLegLMcMdPMhM[em2!

Jih2! ,)'X$+C(*+!V#T!H&U')%%&8'!0NT!7$&.&'(!",T!F$&=-$+C!5"2!D*+(')<($*+[9&-$)(&-!
9E45T!AlK7iXT!)+-!65NLkJ!A:*%A:*'/=)($*+!$+!)C&-!%X&=&()=!98%<=&2!;#?11&#
.0<-%(&2!JKKegmlcLdPJeh[f2!

Jie2! ,)(&'%*+!17T!N=)8%+&'!V3T!;*=-9)+!;!&(!)=2!E:&!&+-*(:&=$)=!<&==!</(*%X&=&(*+!
9*-8=)(&%!&`(')@)%<8=)'!A*=/9*'A:*+8<=&)'!=&8X*</(&!)<<898=)($*+%!$+!
@$@*2!E%',(*3-'5&3,#,2-23,'02!LmfmghfcLdPem[Mi2!

JiM2! ,)((&'%*+!"HT!;'$(S+&'!7T!5&%+$<X!3,T!#*.%<:)!7NT!E8'X!#DT!3*')%<*!UV2!
79*X$+C!<$C)'&((&%!)%!)!<*A$+C!%(')(&C/!>*'!<:'*+$<!A)$+!$%!)%%*<$)(&-!R$(:!
C'&)(&'!A)$+!$+(&+%$(/!)+-!A**'&'!A)$+['&=)(&-!>8+<($*+2!I02#D(5,"3&#(6#13%"#G#
(66%'%3&#D(5,"3&#(6#+02#?42,%'3"#.3%"#$('%2+<2!JKLJgLhchdPJfM[mJ2!

Jii 2! ,)8=%&+!;T!U&+&%()-!GUT!7('*9[;8+-&'%&+!1T!3*'X'$-!HT!H)AA&C)'-!NET!
5))%()-!E2!#&=)/&-!=&8X*</(*%$%!)+-!</(*X$+&!'&%A*+%&!(*!:$C:[>*'<&!
&<<&+('$<!&`&'<$%&2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!
JKKMghlcLLdPLfll[fh2!

Jil2 ! ,)8=%&+!;T!D')9&'$!5T!U&+&%()-!GU!&(!)=2!E$9&!<*8'%&!*>!=&8X*</(&!
)<<898=)($*+!$+!:89)+!98%<=&!)>(&'!&<<&+('$<!&`&'<$%&2!E2@%'%"2#3"@#-'%2"'2#
%"#-1(,+-#3"@#2F2,'%-22!JKLKgeJcLdPlM[fM2!

Jif2 ! ,)8=%&+!;T!6C+&'!13T!#')+C&!3!&(!)=2!"!D4][J!$+:$.$(*'!'&-8<&%!98%<=&!
%*'&+&%%T!.8(!-*&%!+*(!$+>=8&+<&!'&<*@&'/!)+-!)-)A()($*+!)>(&'!&<<&+('$<!
&`&'<$%&2!$'3"@%"3*%3"#D(5,"3&#(6#42@%'%"2#B#-'%2"'2#%"#-1(,+-2!
JKLKgJKcLdP&LmM[JKl2!



!

!JLf !

Jim2! ,)8=%&+!;T!3$XX&=%&+!?5T!5))%()-!ET!,&)X&!V32!H&8<*</(&%T!</(*X$+&%!)+-!
%)(&==$(&!<&==%P!R:)(!'*=&!-*!(:&/!A=)/!$+!98%<=&!-)9)C&!)+-!'&C&+&')($*+!
>*==*R$+C!&<<&+('$<!&`&'<$%&•!7F2,'%-2#%445"(&(=<#,2*%2C2!JKLJgLfPeJ[ml2!

JlK2! ,&)X&!VT!0*%)X)!NT!78S8X$!N2!D:)')<(&'$S)($*+!*>!$+>=)99)(*'/!'&%A*+%&%!(*!
&<<&+('$<!&`&'<$%&!$+!:89)+%2!7F2,'%-2#%445"(&(=<#,2*%2C2!JKKMgLLPie[fM2!

JlL2! ,&)X&!V3T!0*%)X)!NT!38(:)=$.!3T!78S8X$!N2!7/%(&9$<!$+>=)99)(*'/!'&%A*+%&%!
(*!9)`$9)=!@&'%8%!%8.9)`$9)=!=&+C(:&+$+C!<*+(')<($*+%!*>!(:&!&=.*R!>=&`*'%2!
7F2,'%-2#%445"(&(=<#,2*%2C2!JKKigLJPlJ[fM2!

JlJ2! ,&)X&!V3T!78S8X$!NT!G*'-&'+!3T!W$=%*+!;T!0*%)X)!NT!D**9.&%!V72!,=)%9)!
</(*X$+&!<:)+C&%!$+!'&=)($*+!(*!&`&'<$%&!$+(&+%$(/!)+-!98%<=&!-)9)C&2!
75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKMgmMcM[idPMLe[JL2!

Jlh2! ,&)X&!V3T!78S8X$!NT!W$=%*+!;!&(!)=2!6`&'<$%&[$+-8<&-!98%<=&!-)9)C&T!A=)%9)!
</(*X$+&%T!)+-!9)'X&'%!*>!+&8('*A:$=!)<($@)($*+2!E2@%'%"2#3"@#-'%2"'2#%"#
-1(,+-#3"@#2F2,'%-22!JKKMghlcMdPlhl[eM2!

Jle2! ,&)'%*+!N2!0*(&%!*+!'&C'&%%$*+!)+-!$+:&'$()+<&!$+!(:&!<)%&!*>!(R*!A)'&+(%2!
.,('#8#$('#N("@2!LfmMgMfPJeK[J2!

JlM2! ,&'-$C8&'*!6T!7*8%)[b$<(*'!,T!58$S[U*+$==)!b!&(!)=2!Ahfk3N,[L['&C8=)(&-!"NE!
<**'-$+)(&%!9)<'*A:)C&!(')+%$($*+%!)+-!'&%*=8($*+!*>!$+>=)99)($*+!-8'$+C!
($%%8&!'&A)$'2!I02#;(5,"3&#(6#'2&&#:%(&(=<2!JKLLgLmMcJdPhKl[JJ2!

Jli2 ! ,&(&'%&+!"3T!3)CX*%!FT!"(:&'(*+!,!&(!)=2!79*X$+C!$9A)$'%!98%<=&!A'*(&$+!
%/+(:&%$%!)+-!$+<'&)%&%!(:&!&`A'&%%$*+!*>!9/*%()($+!)+-!3"F.`!$+!98%<=&2!
?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#7"@(',%"(&(=<#3"@#42+3:(&%-42!
JKKlgJmhchdP6feh[f2!

Jll2 ! ,&('&%<8!FT!b*$<)+!7DT!7$=*%$!12!E89*'!+&<'*%$%!>)<(*'[)=A:)!%&'89!=&@&=%!$+!
:&)=(:/!%9*X&'%!)+-!+*+%9*X&'%2!!"+#;#>0,("#R:-+,5'+#.5&4("#M%-2!
JKLKgMPJLl[JJ2!

Jlf2 ! ,:$==$A%!ET!D:$=-%!"DT!#'&*+!#3T!,:$++&/!7T!H&&8R&+.8'C:!D2!"!-$&()'/!
%8AA=&9&+(!)((&+8)(&%!1H[i!)+-!D5,!)>(&'!&<<&+('$<!&`&'<$%&!$+!8+(')$+&-!
9)=&%2!E2@%'%"2#3"@#-'%2"'2#%"#-1(,+-#3"@#2F2,'%-22!JKKhghMcLJdPJKhJ[l2!

Jlm2! ,$&'<&!NHT!E*:C*!"T!":+!7T!F$&=-!36T!H8(('&==!H3T!H&>X*R$(S!5V2!6A$-&'9)=!
C'*R(:!>)<(*'!c6;Fd!'&<&A(*' [-&A&+-&+(!65N!)<($@)($*+!./!;!A'*(&$+[
<*8A=&-!'&<&A(*'%P!)!<*[<8=(8'&!%/%(&9!>*'!$-&+($>/$+C!$+(&'9&-$)(&%!
8A%('&)9!)+-!-*R+%('&)9!*>!:&A)'$+ [.$+-$+C!6;F!%:&--$+C2!I02#;(5,"3&#(6#
:%(&(=%'3&#'024%-+,<2!JKKLgJlicJMdPJhLMM[iK2!



!

!JLm!

JfK2! ,$==*+!0VT!U$=)+!,VT!F$+X!H0T!N=$A!"2!D'*%%[()=X!.&(R&&+!%X&=&()=!98%<=&!)+-!
$998+&!<&==%P!98%<=&[-&'$@&-!9&-$)(*'%!)+-!9&().*=$<!$9A=$<)($*+%2!
?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#7"@(',%"(&(=<#3"@#42+3:(&%-42!
JKLhghKecMdP6eMh[iM2!

JfL2! ,$SS)!F]T!D)@&+-&'!#T!7(*<X)'-!"T!U)/=$&%!GT!U&$C:=&!"2!"+($[$+>=)99)(*'/!
-*%&%!*>!$.8A'*>&+P!&>>&<(!*+!+&8('*A:$=%!)+-!&`&'<$%&[$+-8<&-!98%<=&!$+\8'/2!
!"+2,"3+%("3&#D(5,"3&#(6#-1(,+-#42@%'%"22!LmmmgJKcJdPmf[LKJ2!

JfJ2! ,*8.&==&!,6T!D:)X')@)'($!"T!F&'+)+-&%!3VT!#*$'*+!NT!3)'<&)8!""2!#$>>&'&+($)=!
&`A'&%%$*+!*>!5"0NT!5"0N[HT!)+-!*%(&*A'*(&C&'$+!./!%/+*@$)=!>=8$-!
+&8('*A:$=%!>'*9!A)($&+(%!R$(:!':&89)(*$-!)'(:'$($%!)+-!./!:&)=(:/!:89)+!
.=**-!+&8('*A:$=%2!?,+0,%+%-#,2-23,'0#B#+02,31<2!JKKlgmcJdP5JM2!

Jfh2! ,'*%X&!?T!3*'C)+!#H2!38%<=&!-)9)C&!>'*9!&<<&+('$<!&`&'<$%&P!9&<:)+$%9T!
9&<:)+$<)=!%$C+%T!)-)A()($*+!)+-!<=$+$<)=!)AA=$<)($*+%2!I02#;(5,"3&#(6#
10<-%(&(=<2!JKKLgMhlc,(!JdPhhh[eM2!

Jfe2! 5))%()-!ET!5$%*/!U"T!U&+&%()-!GUT!F\&=-!V;T!G)==&+!V2!E&9A*')=!'&=)($*+!
.&(R&&+!=&8X*</(&!)<<898=)($*+!$+!98%<=&%!)+-!:)=(&-!'&<*@&'/!LK[JK!:!
)>(&'!%('&+C(:!&`&'<$%&2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKhgmMcidPJMKh[m2!

JfM2! 5)(S=)>>!D5T!;$==$&%!VGT!N*&:**'+!3W2!W*'X['&=)(&-!'&A&($($@&!%(')$+!$+\8'/!
)+-!=&$%8'&[($9&!A:/%$<)=!)<($@$(/2!?,+0,%+%-#802542!JKKlgMlchdPemM[MKK2!

Jfi2 ! 5&/+*=-%!NHT!G&<X&=!G"T!W$((!D6!&(!)=2!D$C)'&((&!%9*X$+CT!A:/%$<)=!>$(+&%%T!
)+-!$+\8'$&%!$+!$+>)+('/!%*=-$&'%2!?42,%'3"#D(5,"3&#(6#1,2*2"+%*2#42@%'%"22!
LmmegLKchdPLeM[MK2!

Jfl2 ! 5$<:)'-%!V7T!N*C*%!7DT!V'2T!0&%%!EVT!4=&%*+!Db2!6>>&<(%!*>!%9*X$+C!*+!
+&8'*A)(:$ <!A)$+!$+!(R*!A&*A=&!R$(:!%A$+)=!<*'-!$+\8'/2!I02#D(5,"3&#(6#-1%"3&#
'(,@#42@%'%"22!JKKMgJfcedPhhK[J2!

Jff2 ! 5$<:)'-%*+!6VT!0&%%!EVT!5&--&+!#ET!7(&R)'(!DDT!5$<:)'-%!V72!6>>&<(%!*>!
+$<*($+&!*+!%A$+)=!<*'-!$+\8'/!A)$+!@)'/!)9*+C!%8.(/A&%!*>!A)$+!)+-!%9*X$+C!
%()(8%P!'&%8=(%!>'*9!)!')+-*9$S&-T!<*+('*==&-!&`A&'$9&+(2!I02#D(5,"3&#(6#13%"#
G#(66%'%3&#D(5,"3&#(6#+02#?42,%'3"#.3%"#$('%2+<2!JKLJgLhcLJdPLJKi[Le2!

Jfm2! 5$C)9*+($!6T!Œ*'-)+!,T!7<$*')($!DT!5*@&'&[s8&'$+$!,T!U'8+&==$!72!3)<'*A:)C&!
A=)%($<$(/!$+!%X&=&()=!98%<=&!'&A)$'2!O%(E2@#,2-23,'0#%"+2,"3+%("3&2!
JKLegJKLePMiKiJm2!

JmK2! 5$+)=-$!3T!3)&%!NT!#&!b=&&%<:)8R&'!7!&(!)=2!H*+C[(&'9!+*%&[*+=/!<$C)'&((&!
%9*X&!&`A*%8'&!$+-8<&%!&9A:/%&9)!)+-!9$=-!%X&=&()=!98%<=&!-/%>8+<($*+!$+!
9$<&2!M%-23-2#4(@2&-#B#42'03"%-4-2!JKLJgMchdPhhh[eL2!



!

!JJK!

JmL2! 5*9!4T!N)$%)'$!7T!"$S&+.8-!#T!5&S+$<X!"Œ2!D$C)'&((&!%9*X&!)+-!98%<=&!
<)().*=$%9!$+!DJ!9/*(8.&%2!E2'03"%-4-#(6#3=2%"=#3"@#@2*2&(142"+2!
JKLhgLhecL[JdPJe[he2!

JmJ2! 58>>&==!#T!3*8'X$*($!FT!;)9.)'-&==)!"!&(!)=2!"!D56U[Dk6U,.&()!<)%<)-&!
$+-8<&%!3J!9)<'*A:)C&[%A&<$>$<!C&+&!&`A'&%%$*+!)+-!A'*9*(&%!98%<=&!
$+\8'/!'&A)$'2!.,('22@%"=-#(6#+02#J3+%("3&#?'3@24<#(6#$'%2"'2-#(6#+02#X"%+2@#
$+3+2-#(6#?42,%'32!JKKmgLKiceLdPLlelM[fK2!

Jmh2! 5/)+!VT!ŒR&'=$+C!DT!4')@!6V2!4<<8A)($*+)=!'$%X%!)%%*<$)(&-!R$(:!<$C)'&((&!
%9*X$+CP!)!A'*%A&<($@&!%(8-/2!?4#;#.5:&%'#U23&+02!LmmJgfJcLdPJm[hJ2!

Jme2! 7)C*+&!"HT!V'2T!H)R'&+<&!ET!U)=<&'S)X!7,2!6>>&<(!*>!%9*X$+C!*+!($%%8&!*`/C&+!
%8AA=/2!O&((@2!LmlhgeLcidPfeM[ML2!

JmM2! 7)+X)'!7T!3):**($ [U'**X%!0T!U&+%&+!HT!3<D)'(:/!EHT!D&+('&==)!3T!3)-'$!V"2!
3*-8=)($*+!*>!(')+%>*'9$+C!C'*R(:!>)<(*'!.&()!'&<&A(*'!=&@&=%!*+!
9$<'*@)%<8=)'!&+-*(:&=$)=!<&==%!-8'$+C!$+!@$('*!)+C$*C&+&%$%2!I02#;(5,"3&#(6#
'&%"%'3&#%"*2-+%=3+%("2!LmmigmlcidPLehi[ei2!

Jmi2! 7)%)C)R)!7T!4S)X$!IT!F8\$()!NT!N8'*-)!72!,'&-$<($*+!)+-!@)=$-)($*+!*>!(:&!
-$%($+<(!-/+)9$<%!*>!(')+%$&+(!)+-!%8%()$+&-!65N!)<($@)($*+2!J3+5,2#'2&&#
:%(&(=<2!JKKMglcedPhiM[lh2!

Jml2! 7)%)C)R)!7T!78S8X$!NT!7)X)()+$!ET!F8\$X8')!E2!6>>&<(%!*>!+$<*($+&!*+!(:&!
>8+<($*+%!*>!:89)+!A*=/9*'A:*+8<=&)'!=&8X*</(&%!$+!@$('*2!;#N25A('#O%(&2!
LmfMghlcMdPemh[MKJ2!

Jmf2! 7)`(*+!V3T!D=)`(*+!#T!W$+(&'!6T!,*<X=&/!";2!,&'$A:&')=!.=**-!=&8<*</(&!
>8+<($*+)=!'&%A*+%&%!(*!)<8(&!&<<&+('$<!&`&'<$%&!$+!:89)+%!)'&!$+>=8&+<&-!./!
%/%(&9$<!%('&%%T!.8(!+*(!./!&`&'<$%&[$+-8<&-!98%<=&!-)9)C&2!>&%"%'3&#-'%2"'22!
JKKhgLKecLdPim[ll2 !

Jmm2! 7)/&'%!7,T!D=)'X%*+!,32!F*'<&!'&<*@&'/!)>(&'!&<<&+('$<!&`&'<$%&!$+!9)=&%!)+-!
>&9)=&%2!75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKLgfecL[JdPLJJ[i2!

hKK2! 7)/&'%!7,T!D=)'X%*+!,3T!5*8S$&'!,"T!N)9&+!;2!"-@&'%&!&@&+(%!)%%*<$)(&-!
R$(:!&<<&+('$<!&`&'<$%&!A'*(*<*=%P!%$`!<)%&!%(8-$&%2!E2@%'%"2#3"@#-'%2"'2#%"#
-1(,+-#3"@#2F2,'%-22!LmmmghLcLJdPLiml[lKJ2!

hKL2! 7<:))=!DT!D:&==)AA)+!7,2!0$<*($+&[9&-$)(&-!<&==!A'*=$>&')($*+!)+-!(89*'!
A'*C'&%%$*+!$+!%9*X$+C['&=)(&-!<)+<&'%2!E(&2'5&3,#'3"'2,#,2-23,'0#G#E>82!
JKLegLJcLdPLe[Jh2!

hKJ2! 7<:&&=&!DT!0$&=%&+!7T!,&-&'%&+!UN2!547!)+-!9/*X$+&%!A'*9*(&!98%<=&!
)-)A()($*+!(*!&`&'<$%&2!I,2"@-#%"#2"@(',%"(&(=<#3"@#42+3:(&%-4G#I7E2!
JKKmgJKchdPmM[m2!



!

!JJL!

hKh2! 7<:*&+>&=-!UV2!E:&!8%&!*>!+*+%(&'*$-)=!)+($[$+>=)99)(*'/!-' 8C%!>*'!&`&'<$%&[
$+-8<&-!98%<=&!-)9)C&P!$9A=$<)($*+%!>*'!%X&=&()=!98%<=&!-&@&=*A9&+(2!
$1(,+-#42@%'%"22!JKLJgeJcLJdPLKLl[Jf2!

hKe2! 7<:8=(S!6T!V)'/%S)X!#HT!;$.%*+!3DT!"=.'$C:(!#V2!".%&+<&!*>!&`*C&+*8%!%)(&==$(&!
<&==!<*+('$.8($*+!(*!'&C&+&')($*+!*>!>'*S&+!%X&=&()=!98%<=&2!;(5,"3&#(6#45-'&2#
,2-23,'0#3"@#'2&&#4(+%&%+<2!LmfiglcedPhiL[l2!

hKM2! 7<:R)'(S!VT!W&$%%!7E2!D$C)'&((&!%9*X$+C!)+-!A&'$A:&')=!.=**-!=&8X*</(&!
-$>>&'&+($)=%2!?""#71%@24%(&2!LmmegechdPJhi[eJ2!

hKi2! 7&=./!DT!#'*%(!6T!U'*R+!#T!G*R$&!7T!3)<0&&!W2!1+:$.$($*+!*>!+&8('*A:$=!
)-:&'&+<&!)+-!9*@&9&+(!./!)<8(&!<$C)'&((&!%9*X&!&`A*%8'&2!7F1#N5"=#82-2!
LmmJgLfcidPfLh[Jl2!

hKl2! 7&*R!WNT!E:*+C!IGT!0&=%*+!5#T!3)<F)'=)+&!;#T!G&'S.&'C!3D2!0$<*($+&[
$+-8<&-!'&=&)%&!*>!&=)%()%&!)+-!&$<*%)+*$-%!./!:89)+!+&8('*A:$=%2!
!"6&3443+%("2!LmmegLfcJdPLLm[Jl2!

hKf2! 7&'')+*!"HT!U)&S)[5)\)!UT!,&'-$C8&'*!6T!V)'-$!3T!38+*S[D)+*@&%!,2!
1+(&'=&8X$+[i!$%!)+!&%%&+($)=!'&C8=)(*'!*>!%)(&==$(&!<&==[9&-$)(&-!%X&=&()=!
98%<=&!:/A&'('*A:/2!>2&&#42+3:(&%-42!JKKfglcLdPhh[ee2!

hKm2! 7:)/X:$&@!5T!N')8%&!"T!7)=$(!V!&(!)=2!79*X$+C[-&A&+-&+(!'&A'*C')99$+C!*>!
)=@&*=)'!9)<'*A:)C&!A*=)'$S)($*+P!$9A=$<)($*+!>*'!A)(:*C&+&%$%!*>!<:'*+$<!
*.%('8<($@&!A8=9*+)'/!-$%&)%&2!;(5,"3&#(6#%445"(&(=<2!JKKmgLfhcedPJfil[
fh2!

hLK2! 7:$+!bIT!H$8!67T!N**!3WT!W)+C!VIT!3)(%8$!GT!D:*!DG2!D$C)'&((&!%9*X&!
&`(')<(%!-&=)/!R*8+-!:&)=$+C!$+!(:&!%(*9)<:P!$+@*=@&9&+(!*>!A*=/)9$+&!
%/+(:&%$%2!7F12,%42"+3&#:%(&(=<#3"@#42@%'%"22!JKKJgJJlcJdPLLe[Je2!

hLL2! 7$)>)X)!"T!"+C&=*A*8=*%!6T!N'$($X*%!N!&(!)=2!"<8(&!&>>&<(%!*>!%9*X$+C!*+!
%X&=&()=!98%<=&!9$<'*<$'<8=)($*+!9*+$(*'&-!./!+&)' [$+>')'&-!%A&<('*%<*A/2!
>02-+2!JKKlgLhLcMdPLelm[fM2!

hLJ2! 7X*=-!D3T!F*'%=$-!VT!6X=8+-!"T!G&-!V2!3&().*=$<!)<($@$(/!$+!:89)+!)=@&*=)'!
9)<'*A:)C&%!$+<'&)%&%!)>(&'!<&%%)($*+!*>!%9*X$+C2!!"6&3443+%("2!
LmmhgLlchdPheM[MJ2!

hLh2! 79$(:!HHT!"+R)'!"T!F')C&+!3T!5)+)+(*!DT!V*:+%*+!5T!G*=.&'(!#2!D/(*X$+&%!)+-!
<&==!)-:&%$*+!9*=&<8=&%!)%%*<$)(&-!R$(:!:$C:[$+(&+%$(/!&<<&+('$<!&`&'<$%&2!
75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKKgfJcL[JdPiL[l2!

hLe2! 7*>'*+$&R!3bT!G*R&!DHT!3*.=&/!WD2!0&'@&!C'*R(:!>)<(*'!%$C+)=$+CT!
+&8'*A'*(&<($*+T!)+-!+&8')=!'&A)$'2!?""53&#,2*%2C#(6#"25,(-'%2"'22!
JKKLgJePLJLl[fL2!



!

!JJJ !

hLM2! 7*++&(!DT!H)>8%(&!,T!"'+*=-!H!&(!)=2!G89)+!9)<'*A:)C&%!'&%<8&!9/*.=)%(%!
)+-!9/*(8.&%!>'*9!)A*A(*%$%!(:'*8C:!)!%&(!*>!)-:&%$*+!9*=&<8=)'!%/%(&9%2!
;(5,"3&#(6#'2&&#-'%2"'22!JKKigLLmc,(!LJdPJeml[MKl2!

hLi2! 7*'&+%&+!HET!0$&=%&+!GUT!N:)')S9$!"T!;*(('8A!F2!6>>&<(!*>!%9*X$+C!)+-!
).%(&+($*+!*+!*`$-)($@&!.8'%(!)+-!'&)<($@$(/!*>!+&8('*A:$=%!)+-!9*+*</(&%2!
$5,=2,<2!JKKegLhicMdPLKel[Mh2!

hLl2! 7*'&+%&+!HET!E*>(!UT!5/C))'-!VT!H)-&=8+-!7T!E&$%+&'!UT!;*(('8A!F2!79*X$+C!
)((&+8)(&%!R*8+-!$+>=)99)($*+!)+-!A'*=$>&')($*+!R:$=&!%9*X$+C!<&%%)($*+!
'&%(*'&%!$+>=)99)($*+!.8(!+*(!A'*=$>&')($*+2!Z(5"@#,213%,#3"@#,2=2"2,3+%("#G#
(66%'%3&#15:&%'3+%("#(6#+02#Z(5"@#U23&%"=#$('%2+<#[3"@\#+02#75,(123"#I%--52#
8213%,#$('%2+<2!JKLKgLfcJdPLfi[mJ2!

hLf2! 7*'$) [D)%('*!1T!N'S/S)+*R%X)!"T!,&=)&S!3H!&(!)=2!D*(k(A=J!c3",hNfd!
9&-$)(&%!9/&=*A&'*`$-)%&!)<($@$(/!)+-!:/A&'+*<$<&A($*+!>*==*R$+C!
A&'$A:&')=!$+>=)99)($*+2!I02#;(5,"3&#(6#:%(&(=%'3&#'024%-+,<2!
JKLKgJfMceedPhhfKM[LM2!

hLm2! 7*'*X$+!H3T!3)=&/!3"T!3*<:!G!&(!)=2!H)9$+$+!)=A:)e!)+-!$+(&C'$+!)=A:)i!)'&!
8A'&C8=)(&-!$+!'&C&+&')($+C!-/k-/!%X&=&()=!98%<=&P!<*9A)')($@&!&`A'&%%$*+!
*>!=)9$+$+!)+-!$+(&C'$+!$%*>*'9%!$+!98%<=&%!'&C&+&')($+C!)>(&'!<'8%:!$+\8'/2!
7F12,%42"+3&#'2&&#,2-23,'02!JKKKgJMicJdPMKK[Le2!

hJK2! 7()-=&'!0T!6CC&'9)++!VT!b**!7T!N')+S!"T!W)=(&+.&'C&'!V2!79*X$+C[$+-8<&-!
9*+*</(&!-/%>8+<($*+!$%!'&@&'%&-!./!@$()9$+!D!%8AA=&9&+()($*+!$+!@$@*2!
?,+2,%(-'&2,#I0,(4:#V3-'#O%(&2!JKKlgJlcLdPLJK[i2!

hJL2! 7(*+&!3UT!,)=9$&'$!53T!1+C&'%*==!D#2!E:&!'*=&!*>!+*+[%(&'*$-)=!)+($[
$+>=)99)(*'/!-'8C%!>*'!(:&!('&)(9&+(!*>!-&=)/&-!*+%&(!98%<=&!%*'&+&%%!$+!
%A*'(2!!$E;2!JKKegMcJdPLel[Me2!

hJJ2! 7(8-&+(2!E:&!A'*.).=&!&''*'!*>!)!9&)+2! O%(42+,%A32!LmKf)giPL[JM2!

hJh2! 7(8AX)!0T!E)'+*A*=%X/!3"T!I)'-=&/!0VT!,:$==$A%!732!D&==8=)'!)-)A()($*+!(*!
'&A&)(&-!&<<&+('$<!&`&'<$%&[$+-8<&-!98%<=&!-)9)C&2!;#?11&#.0<-%(&2!
JKKLgmLcedPLiim[lf2 !

hJe2! 7899)+!3T!3<N$+%('/!3T!W)''&+!;H!&(!)=2!1+>=)99)(*'/!9&-$)(*'%!)+-!
%X&=&()=!98%<=&!$+\8'/P!)!#0"!9$<'*)'')/!)+)=/%$%2!;(5,"3&#(6#%"+2,62,("#B#
'<+(A%"2#,2-23,'0#G#+02#(66%'%3&#D(5,"3&#(6#+02#!"+2,"3+%("3&#$('%2+<#6(,#
!"+2,62,("#3"@#><+(A%"2#82-23,'02!JKKhgJhcMdPJhl[eM2!

hJM2! 7899)+!3T!W)''&+!;HT!3&'<&'!55!&(!)=2!3)<'*A:)C&%!)+-!%X&=&()=!98%<=&!
'&C&+&')($*+P!)!<=*-'*+)(& [<*+()$+$+C!=$A*%*9&!-&A=&($*+!%(8-/2!?42,%'3"#
D(5,"3&#(6#10<-%(&(=<)#82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!
JKKigJmKcidP5Leff[mM2!



!

!JJh!

hJi2! E)X):)%:$!GT!N8+*!7T!3$/)9*(*!E!&(!)=2!D:)+C&%!$+!9)C+&($<!'&%*+)+<&!
$9)C&%!$+!:89)+!%X&=&()=!98%<=&!)>(&'!&<<&+('$<!&`&'<$%&2!75,(123"#D(5,"3&#(6#
311&%2@#10<-%(&(=<#3"@#(''513+%("3&#10<-%(&(=<2!LmmegimcMdPeKf[Lh2!

hJl2! E)=)C!E72!5&%$-8)=!98%<8=)'!%*'&+&%%!)%!$+>=8&+<&-!./!<*+<&+('$<T!&<<&+('$<T!
)+-!%()($<!<*+(')<($*+%2!82-23,'0#Q53,+2,&<2!LmlhgeecedPeMf[im2!

hJf2! E)+C!NT!W)C+&'!,#T!U'&&+!6D2!E0F[)=A:) [9&-$)(&-!'&-8<($*+!$+!,;D [L)=A:)!
9)/!$9A)$'!%X&=&()=!98%<=&!>8+<($*+!)>(&'!<$C)'&((&!%9*X&!&`A*%8'&2!;(5,"3&#
(6#'2&&5&3,#10<-%(&(=<2!JKLKgJJJcJdPhJK[l2!

hJm2! E)AA$)!,7T!E'*8C:(*+!NHT!H)+C=&/[6@)+%!7DT!;'$9.=&!5F2!D$C)'&((&!%9*X$+C!
$+>=8&+<&%!</(*X$+&!A'*-8<($*+!)+-!)+($*`$-)+(!-&>&+<&%2!>&%"%'3&#-'%2"'22!
LmmMgffcedPefM[m2!

hhK2! E&C&-&'!1T!0$&-&'.&'C&'!6T!7<:9$-(!5!&(!)=2!7A&<$>$<!1+:$.$($*+!*>!1X)AA)U!
X$+)%&!'&-8<&%!:/A&')=C&%$)!$+!$+>=)99)(*'/!)+-!+&8'*A)(:$<!A)$+!9*-&=%!$+!
')(%2!I02#;(5,"3&#(6#"25,(-'%2"'2#G#+02#(66%'%3&#D(5,"3&#(6#+02#$('%2+<#6(,#
J25,(-'%2"'2 2!JKKegJecldPLihl[eM2!

hhL2! E&C&-&'!HT!Œ$99&'9)++!VT!3&==&'!7ET!;&$%%=$+C&'!;2!5&=&)%&!*>!)=C&%$<!
%8.%()+<&%!$+!:89)+!&`A&'$9&+()=!98%<=&!A)$+2!!"6&3443+%("#,2-23,'0#G#
(66%'%3&#D(5,"3&#(6#+02#75,(123"#U%-+34%"2#82-23,'0#$('%2+<#)))#[2+#3&)\2!
JKKJgMLcfdPhmh[eKJ2!

hhJ2! E&''/!"bT!V'2T!D=)'X&!372!0$<*($+&!%($98=)($*+!*>!+&'@&!C'*R(:!>)<(*'!'&<&A(*'!
&`A'&%%$*+2!N%62#-'%2"'2-2!LmmegMMcMdP,HmL[f2!

hhh2! E:)$X**(()( :$=!VbT!3)'($+!5VT!Œ-8+&X!VT!W&$+.&'C&'!"T!5$+*!V;T!D:8!GW2!
D$C)'&((&!%9*X&!&`(')<(!'&-8<&%!b6;F!$+!A'$9)'/!:89)+!)$'R)/!&A$(:&=$)=!
<&==%2!I02#75,(123"#,2-1%,3+(,<#D(5,"3&2!JKKmghhcedPfhM[eh2!

hhe2! E:)(<:&'!EGT!3)CC$'R)'!7UT!U)C=*=&!DV!&(!)=2!"'/=!:/-'*<)'.*+!'&<&A(*'[
-&>$<$&+(!9$<&!-&@&=*A!:&$C:(&+&-!$+>=)99)(*'/!'&%A*+%&%!(*!<$C)'&((&!
%9*X&!)+-!&+-*(*`$+!)%%*<$)(&-!R$(:!')A$-!=*%%!*>!(:&!+8<=&)'!>)<(*'[X)AA)U!
<*9A*+&+(!5&=U2!I02#?42,%'3"#D(5,"3&#(6#13+0(&(=<2!JKKlgLlKchdPfMM[ie2!

hhM2! E:*9A%*+!G7T!3)/+)'-!6UT!3*')=&%!65T!7<*'-$=$%!7,2!6`&'<$%&[$+-8<&-!
G7,JlT!G7,lK!)+-!3",N!'&%A*+%&%!$+!:89)+!%X&=&()=!98%<=&2!?'+3#
10<-%(&(=%'3#$'3"@%"3*%'32!JKKhgLlfcLdPiL[lJ2!

hhi2! E$-.)==!V;2!1+>=)99)(*'/!A'*<&%%&%!$+!98%<=&!$+\8'/!)+-!'&A)$'2!?42,%'3"#
D(5,"3&#(6#10<-%(&(=<)#82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!
JKKMgJffcJdP5heM[Mh2!



!

!JJe!

hhl2! E$-.)==!V;T!b$==)=()!7"2!5&C8=)(*'/!$+(&')<($*+%!.&(R&&+!98%<=&!)+-!(:&!
$998+&!%/%(&9!-8'$+C!98%<=&!'&C&+&')($*+2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#
82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!JKLKgJmfcMdP5LLlh[fl2 !

hhf2! E$-.)==!V;T!W&:=$+C[G&+'$<X%!32!3)<'*A:)C&%!A'*9*(&!98%<=&!9&9.')+&!
'&A)$'!)+-!98%<=&!>$.'&!C'*R(:!)+-!'&C&+&')($*+!-8'$+C!9*-$>$&-!98%<=&!
=*)-$+C!$+!9$<&!$+!@$@*2!I02#;(5,"3&#(6#10<-%(&(=<2!JKKlgMlfc,(!LdPhJl[hi2!

hhm2! E\&AX&9)!32!5&A&($($@&!%(')$+!$+\8'/2!U23&+0#8212!JKKhgLecedPLL[hK2!

heK2! E*''&+(&!IT!6=!F):$9&!6T!D)'*+!0V!&(!)=2!E89*'!+&<'*%$%!>)<(*'[)=A:)!cE0F[
)=A:)d!%($98=)(&%!<:&9*()<($<!'&%A*+%&!$+!9*8%&!9/*C&+$<!<&==%2!>2&&#
I,3"-1&3"+2!JKKhgLJcLdPmL[LKK2!

heL2! E*89$!GT!F‡;8/&'!7T!U&%(!E32!E:&!'*=&!*>!+&8('*A:$=%!$+!$+\8'/!)+-!'&A)$'!
>*==*R$+C!98%<=&!%('&(<:2!;(5,"3&#(6#3"3+(4<2!JKKigJKfcedPeMm[lK2!

heJ2! E')AA&!E"T!W:$(&!FT!H)9.&'(!D,T!D&%)'!#T!G&==&'%(&$+!3T!6@)+%!WV2!6>>&<(!*>!
$.8A'*>&+!)+-!)<&()9$+*A:&+!*+!A*%(&`&'<$%&!98%<=&!A'*(&$+!%/+(:&%$%2!
?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#7"@(',%"(&(=<#3"@#42+3:(&%-42!
JKKJgJfJchdP6MML[i2!

heh2! E%)$!7,T!;$=%(')A!6HT!D*R=&%!75T!W)--&==!HDT!V'2T!5*%%!D62!,&'%*+)=!)+-!\*.!
<:)')<(&'$%($<%!*>!98%<8=*%X&=&()=!$+\8'$&%!$+!)+!$+-8%('$)=!A*A8=)($*+2!;#
R''51#E2@2!LmmJghecidPiKi[LJ2!

hee2! E%)(%)+$%!DT!"+-'*8=$-)X$!"T!b&+$:)X$!3T!3)'C$*'$%!"02!7$C+)==$+C!+&(R*'X%!
'&C8=)($+C!</<=**`/C&+)%&[J2!I02#%"+2,"3+%("3&#D(5,"3&#(6#:%('024%-+,<#B#'2&&#
:%(&(=<2!JKKighfcLKdPLiMe[iL2!

heM2! E8X&/!V2!D*9A)'$+C!$+-$@$-8)=!9&)+%!$+!(:&!)+)=/%$%!*>!@)'$)+<&2!O%(42+,%'-2!
LmemgMcJdPmm[LLe2!

hei2! ?'%*!3HT!D=)'X%*+!,3T!G$((&=!#T!G*>>9)+!6,T!E:*9A%*+!,#2!D:)+C&%!$+!
8.$B8$($+!A'*(&)%*9&!A)(:R)/!C&+&!&`A'&%%$*+!$+!%X&=&()=!98%<=&!R$(:!
&`&'<$%&!)+-!%()($+%2!?,+2,%(-'&2,#I0,(4:#V3-'#O%(&2!JKKMgJMcLJdPJMiK[i2!

hel2! @)+!-&+!U*'%(!UT!N*%(&'!"T!I8!U!&(!)=2!1%!)C&['&=)(&-!-&<=$+&!$+!=&)+!9)%%!)+-!
A:/%$<)=!>8+<($*+!)<<&=&')(&-!./!*.%('8<($@&!=8+C!-$%&)%&!*'!%9*X$+C•!
I0(,3F 2!JKLLgiicLLdPmiL[m2!

hef2! @)+!-&'!b))'(!GT!,*%(9)!#7T!E$9&+%!W!&(!)=2!"<8(&!&>>&<(%!*>!<$C)'&((&!
%9*X$+C!*+!$+>=)99)($*+!$+!:&)=(:/!$+(&'9$((&+(!%9*X&'%2!82-1%,#82-2!
JKKMgiPJJ2!



!

!JJM!

hem2! b)8-'/!#T!7(*'X!,VT!H)S)'*@$<$!,T!6$-&+!H62!7$C+)=$+C!A)(:R)/%!>*'!,DLJ!<&==!
-$>>&'&+($)($*+P!9)X$+C!(:&!'$C:(!<*++&<($*+%2!$'%2"'22!JKKJgJmicMMlhdPLief[
m2!

hMK2! b&''$!W"T!V'2T!D8+:)!E3T!,)')-)!D"!&(!)=2!"+($C&+[$+-8<&-!$+>=)99)(*'/!
9&<:)+$<)=!:/A&'+*<$<&A($*+!$+!9$<&!$%!9&-$)(&-!./!1H[Lf2!O,3%"H#:203*%(,H#
3"@#%445"%+<2!JKKlgJLcMdPMhM[eh2!

hML2! b$==)=()!7"T!0C8/&+!G]T!#&+C!UT!;*(*:!ET!E$-.)==!V;2!7:$>(%!$+!9)<'*A:)C&!
A:&+*(/A&%!)+-!9)<'*A:)C&!<*9A&($($*+!>*'!)'C$+$+&!9&().*=$%9!)>>&<(!(:&!
%&@&'$(/!*>!98%<=&!A)(:*=*C/!$+!98%<8=)'!-/%('*A:/2!U543"#4(&2'5&3,#
=2"2+%'-2!JKKmgLfchdPefJ[mi2!

hMJ2! b*C(!3T!G*AA&=&'!GG2!6<<&+('$<!&`&'<$%&P!9&<:)+$%9%!)+-!&>>&<(%!R:&+!8%&-!
)%!(')$+$+C!'&C$9&!*'!(')$+$+C!)-\8+<(2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!
JKLegLLicLLdPLeei[Me2!

hMh2! b*=*+(&!#T!H$8!IT!;)=.$)($!F2!E:&!9*-8=)($*+!*>!<)@&*=$+[L!&`A'&%%$*+!<*+('*=%!
%)(&==$(&!<&==!)<($@)($*+!-8'$+C!98%<=&!'&A)$'2!K?$7O#D(5,"3&#G#(66%'%3&#
15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#$('%2+%2-#6(,#7F12,%42"+3&#O%(&(=<2!
JKKMgLmcJdPJhl[m2!

hMe2! W)-%R*'(:!6VT!7$9A%*+!7"T!3*%%!7DT!79$(:!",2!E:&!U'$%(*=!7('&%%!)+-!G&)=(:!
7(8-/P!)<<$-&+(%T!9$+*'!$+\8'$&%!)+-!<*C+$($@&!>)$=8'&%!)(!R*'X2!R''51#E2@#
SN("@T2!JKKhgMhcidPhmJ[l2!

hMM2! W)+C!DT!0$+C!H,T!W)+C!IG!&(!)=2!08<=&)'!>)<(*'[X)AA)!U!9&-$)(&%!E5,be[04!
A)(:R)/!$+@*=@&-!$+!(:&'9)=!:/A&')=C&%$)!>*==*R$+C!<:'*+$<!<*9A'&%%$*+!*>!
(:&!-*'%)=!'**(!C)+C=$*+!$+!')(%2!O203*%(5,3&#:,3%"#,2-23,'02!JKLLgJJLcLdPLm[
Je2!

hMi2! W)+C!]T!W8!GT!Œ:)+C!Œ!&(!)=2!6>>&<(%!*>!$+(&'=&8X$+[iT!=&8X&9$)!$+:$.$(*'/!
>)<(*'T!)+-!<$=$)'/!+&8'*('*A:$<!>)<(*'!*+!(:&!A'*=$>&')($*+!)+-!-$>>&'&+($)($*+!
*>!)-8=(!:89)+!9/*.=)%(%2!>2&&#E(&#J25,(:%(&2!JKKfgJfcLdPLLh[Je2!

hMl2! W)'+&'!#42!G&=A$+C!%8'C$<)=!A)($&+(%!B8$(!%9*X$+CP!R:/T!R:&+T!)+-!:*R2!
?"2-+02-%3#3"@#3"3&=2-%32!JKKMgLKLcJdPefL[lT!().=&!*>!<*+(&+(%2!

hMf2! W)''&+!;HT!G8=-&'9)+!ET!3$%:')!#!&(!)=2!D:&9*X$+&!'&<&A(*'!DD5J!
$+@*=@&9&+(!$+!%X&=&()=!98%<=&!'&C&+&')($*+2!K?$7O#D(5,"3&#G#(66%'%3&#
15:&%'3+%("#(6#+02#K2@2,3+%("#(6#?42,%'3"#$('%2+%2-#6(,#7F12,%42"+3&#O%(&(=<2!
JKKMgLmchdPeLh[M2!

hMm2! W)''&+!;HT!1+C)==%!D,T!H*R&!#"T!"'9%('*+C!5U2!W:)(!9&<:)+$%9%!
<*+('$.8(&!(*!(:&!%('&+C(:!=*%%!(:)(!*<<8'%!-8'$+C!)+-!$+!(:&!'&<*@&'/!>'*9!
%X&=&()=!98%<=&!$+\8'/•!I02#;(5,"3&#(6#(,+0(132@%'#3"@#-1(,+-#10<-%'3&#+02,31<2!
JKKJghJcJdPMf[ie2!



!

!JJi !

hiK2! W)''&+!;HT!H*R&!#"T!"'9%('*+C!5U2!3&)%8'&9&+(!(**=%!8%&-!$+!(:&!%(8-/!*>!
&<<&+('$<!<*+(')<($*+[$+-8<&-!$+\8'/2!$1(,+-#42@%'%"22!LmmmgJlcLdPeh[Mm2!

hiL2! W)''&+!;HT!4‡F)''&==!HT!7899)+!3!&(!)=2!5*=&!*>!DD!<:&9*X$+&%!$+!%X&=&()=!
98%<=&!>8+<($*+)=!'&%(*')($*+!)>(&'!$+\8'/2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#>2&&#
10<-%(&(=<2!JKKegJficMdPDLKhL[i2!

hiJ2! W)''&+!;HT!7899)+!3T!;)*!]T!D:)A9)+!5T!G8=-&'9)+!ET!7$9&*+*@)!,,2!
3&<:)+$%9%!*>!%X&=&()=!98%<=&!$+\8'/!)+-!'&A)$'!'&@&)=&-!./!C&+&!&`A'&%%$*+!
%(8-$&%!$+!9*8%&!9*-&=%2!I02#;(5,"3&#(6#10<-%(&(=<2!JKKlgMfJc,(!JdPfJM[eL2!

hih2! W)%%&==!VET!;)'-+&'!H1T!H)+-%$((&=!#,T!V*:+%(*+!VVT!V*:+%(*+!V32!"!A'*%A&<($@&!
%(8-/!*>!.)<X!.&=(%!>*'!A'&@&+($*+!*>!.)<X!A)$+!)+-!$+\8'/2!;?E? 2!
JKKKgJfecJLdPJlJl[hJ2!

hie2! W&.&'!FT!"+=)8>!3T!38==&'!5#2!D:)+C&%!$+!98%<=&!.=**-!>=*R!)>(&'!%9*X$+C!)!
<$C)'&((&!-&(&'9$+&-!./!)!+&R!+*+$+@)%$@&!9&(:*-2!75,(123"#D(5,"3&#(6#
'&%"%'3&#103,43'(&(=<2!LmfmghlcMdPMLl[JK2!

hiM2! W&$+:&$9&'!63T!V&9$*=*!UT!D)''*==!DD!&(!)=2!5&%$%()+<&!&`&'<$%&!)+-!
</<=**`/ C&+)%&!cD4]d!&`A'&%%$*+!$+!:89)+!%X&=&()=!98%<=&P!$9A=$<)($*+%!>*'!
D4] [$+:$.$($+C!-'8C%!)+-!A'*(&$+!%/+(:&%$%2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#
82=5&3+(,<H#%"+2=,3+%*2#3"@#'(413,3+%*2#10<-%(&(=<2!JKKlgJmJcidP5JJeL[f2!

hii2 ! W&+!D,T!E%)$!7,T!D:&+C!EIT!D:)+!GET!D:8+C!W7T!D:&+!DV2!6`<&%%!$+\8'/!
9*'()=$(/!)9*+C!%9*X&'%P!)!+&C=&<(&-!(*.)<<*!:)S)'-2!I(:#>("+,(& 2!JKKMgLe!
78AA=!LP$Jf[hJ2!

hil2 ! W$=%*+!03T!V8+C!GT!5$A%<:!37T!3$==&'!5VT!W:$(&!F"2!D]D5e!%$C+)=$+C!9&-$)(&%!
9*'A:$+& [$+-8<&-!()<($=&!:/A&')=C&%$)2!O,3%"H#:203*%(,H#3"@#%445"%+<2!
JKLLgJMchdPMiM[lh2!

hif2 ! W*+C(')X**=!DT!;'**9%!NT!U$\=$!N3T!D'*(:&'%!NT!F$(SA)('$<X!"3T!G)'(!D32!
0$<*($+&!%($98=)(&%!+&'@&!C'*R(:!>)<(*'!$+!=8+C!>$.'*.=)%(%!(:'*8C:!)+!
0FX)AA)U[-&A&+-&+(!9&<:)+$%92!.&($#("22!JKLegmcLKdP&LKmiKJ2!

him2! W'&(9)+!DT!H$*+$X)%!"T!W$-&C'&+!?T!H)++&'C'&+!VT!W&%(&'.=)-!GT!G&+'$X%%*+!
V2!6>>&<(%!*>!<*+<&+('$<!)+-!&<<&+('$<!<*+(')<($*+%!*+!A:*%A:*'/=)($*+!*>!
3",Nc&'XLkJd!)+-!3",NcAhfd!$+!$%*=)(&-!')(!%X&=&()=!98%<=&2!I02#;(5,"3&#(6#
10<-%(&(=<2!JKKLgMhMc,(!LdPLMM[ie 2!

hlK2! W8%(!5DT!3*'%&!D1T!-&!G))+!"T!5$((R&C&'!VT!V*+&%!#"T!#&C&+%!G2!7X&=&()=!
98%<=&!A'*A&'($&%!)+-!>)($C8&!'&%$%()+<&!$+!'&=)($*+!(*!%9*X$+C!:$%(*'/2!
75,(123"#D(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKfgLKecLdPLKh[LK2!

hlL2! W/++!E"2!D&==8=)'!)+-!9*=&<8=)'!9&<:)+$%9%!*>!>$.'*%$%2!I02#;(5,"3&#(6#
13+0(&(=<2!JKKfgJLecJdPLmm[JLK2!



!

!JJl !

hlJ2! ]$+!HT!G/=-):=!5#T!D:$AX$+!75T!D=)'X%*+!,32!"!<*+(')=)(&')=!'&A&)(&-!.*8(!
&>>&<(!)((&+8)(&%!$+-8<($*+!*>!0F[X)AA)U!#0" [.$+-$+C!>*==*R$+C!&<<&+('$<!
&`&'<$%&2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!JKLhgLLicLLdPLelh[fK2!

hlh2! I):$)*8$!HT!;@*S-$<!#T!#)+$)=*8!;T!3)<X!3T!,&('*>!UV2!DD!>)9$=/!<:&9*X$+&%!
-$'&<(=/!'&C8=)(&!9/*.=)%(!'&%A*+%&%!(*!%X&=&()=!98%<=&!$+\8'/2!I02#;(5,"3&#(6#
10<-%(&(=<2!JKKfgMficLidPhmmL[eKKe2!

hle2! I)+C!75T!W'$C:(!VT!U)8(&'!3T!7&R&'/+$)X!NT!N*-&!"T!5):9)+!12!7$'(8$+!
'&C8=)(&%!<$C)'&((&!%9*X&[$+-8<&-!A'*$+>=)99)(*'/!9&-$)(*'!'&=&)%&!@$)!
5&="kAiM!0F[X)AA)U!$+!9)<'*A:)C&%!$+!@$('*!)+-!$+!')(!=8+C%!$+!@$@*P!
$9A=$<)($*+%!>*'!<:'*+$<!$+>=)99)($*+!)+-!)C$+C2!?42,%'3"#D(5,"3&#(6#
10<-%(&(=<)#N5"=#'2&&5&3,#3"@#4(&2'5&3,#10<-%(&(=<2!JKKlgJmJcJdPHMil[li2 !

hlM2! I)+C!75T!I)*!GT!5)\&+-')%*S:)+!7!&(!)=2!5&=U!$%!-$>>&'&+($)==/!'&C8=)(&-!./!
1X)AA)U!N$+)%&[)=A:)!$+!U!<&==%!)+-!9*8%&!=8+C!./!<$C)'&((&!%9*X&2!
?42,%'3"#D(5,"3&#(6#,2-1%,3+(,<#'2&&#3"@#4(&2'5&3,#:%(&(=<2!JKKmgeKcJdPLel[
Mf2!

hli2 ! I)A!UT!N)99!5#2!D/(*%X&=&()=!'&9*-&=$+C!)+-!<&==8=)'!)<($@)($*+!-8'$+C!
-&>*'9)($*+!*>!+&8('*A:$=%!$+(*!+)''*R!<:)++&=%2!;(5,"3&#(6#311&%2@#
10<-%(&(=<2!JKKMgmmcidPJhJh[hK2!

hll2 ! I)A!UT!N)99!5#2!3&<:)+$<)=!-&>*'9)($*+!*>!+&8('*A:$=%!$+(*!+)''*R!
<:)++&=%!$+-8<&%!A%&8-*A*-!A'*\&<($*+!)+-!<:)+C&%!$+!.$*9&<:)+$<)=!
A'*A&'($&%2!;(5,"3&#(6#311&%2@#10<-%(&(=<2!JKKMgmfcMdPLmhK[m2!

hlf2 ! I&!#T!U8!GT!;8*!;!&(!)=2!"<($@)($*+!*>!D]DHLKkD]D5h!%$C+)=$+C!)((&+8)(&%!
9*'A:$+&!)+)=C&%$)P!$+@*=@&9&+(!*>!;$!A'*(&$+2!;(5,"3&#(6#4(&2'5&3,#
"25,(-'%2"'2#G#EJ2!JKLegMhcedPMlL[m2!

hlm2! I*+)!7T!V8+C!72!3*+*</(&%P!%8.%&(%T!*'$C$+%T!>)(&%!)+-!>8+<($*+%2!>5,,2"+#
(1%"%("#%"#0243+(&(=<2!JKLKgLlcLdPMh[m2!

hfK2! I8!VT!D)'=%%*+!HT!E:*'+&==!H2!6@$-&+<&!>*'!9/*>$.'$=!'&9*-&=$+C!)%!*AA*%&-!(*!
9/*>$.'$=!-)9)C&!$+!:89)+!98%<=&%!R$(:!#437P!)+!8=(')%('8<(8')=!)+-!
$998+*&=&<('*+!9$<'*%<*A$<!%(8-/2!U%-+('024%-+,<#3"@#'2&&#:%(&(=<2!
JKKegLJLchdPJLm[Jl2!

hfL2! I8!VT!F8'%(!#T!E:8'+&==!H2!E:&!9*-&!*>!9/*>$.'$=!'&9*-&=$+C!$+!:89)+!%X&=&()=!
98%<=&!)>>&<(&-!./!#437!$+-8<&-!./!&<<&+('$<!<*+(')<($*+%2!U%-+('024%-+,<#
3"@#'2&&#:%(&(=<2!JKKhgLLmcMdPhfh[mh2!

hfJ2! I8!V;T!H$8!V]T!D)'=%%*+!HT!E:*'+&==!H6T!7()=!,72!5&[&@)=8)($*+!*>!%)'<*=&99)!
$+\8'/!)+-!98%<=&!%R&==$+C!$+!:89)+!%X&=&()=!98%<=&%!)>(&'!&<<&+('$<!
&`&'<$%&2!.&($#("22!JKLhgfcedP&iJKMi2!



!

!JJf !

hfh2! I8!V;T!E:*'+&==!H62!#&%9$+!)+-!)<($+!)=(&')($*+%!$+!:89)+!98%<=&%!)>>&<(&-!
./!-&=)/&-!*+%&(!98%<=&!%*'&+&%%P!)!:$C:!'&%*=8($*+!$998+*</(*<:&9$<)=!
%(8-/2!U%-+('024%-+,<#3"@#'2&&#:%(&(=<2!JKKJgLLfcJdPLlL[m2!

hfe2! Œ:)+C!ŒVT!D)*!#HT!Œ:)+C!]T!V$!55T!;)*!IV2!D:&9*X$+&!<*+('$.8($*+!(*!
+&8'*A)(:$<!A)$+P!'&%A&<($@&!$+-8<($*+!*>!D]DHL!)+-!D]D5J!$+!%A$+)=!<*'-!
)%('*</(&%!)+-!+&8'*+%2!.3%"2!JKLhgLMecLKdPJLfM[ml2!

hfM2! Œ:)*!VT!G)'A&'!5T!U)'<:*R%X/!"T!#$!I,2!1-&+($>$<)($*+!*>!98=($A=&!3",N[
9&-$)(&-!(')+%<'$A($*+!>)<(*'%!'&C8=)(&-!./!(*.)<<*!%9*X&!$+!)$'R)/!
&A$(:&=$)=!<&==%2!?42,%'3"#D(5,"3&#(6#10<-%(&(=<)#N5"=#'2&&5&3,#3"@#4(&2'5&3,#
10<-%(&(=<2!JKKlgJmhcJdPHefK[mK2!

hfi2 ! Œ@*=&+%X/!3VT!3<3$==)+!N"T!;*+S)=&S!"T!"%98+-%*+!;V2!D:'*+$<!
98%<8=*%X&=&()=!A)$+!)+-!<$C)'&((&!%9*X$+C!)9*+C!)!'&A'&%&+()($@&!%)9A=&!
*>!D)+)-$)+!)-*=&%<&+(%!)+-!)-8=(%2!?@@%'+%*2#:203*%(,-2!JKLKghMcLLdPLKKf[
LJ2!

) ) )


