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GT!L+-(78-/7(!U(%+(E! Y\ !

GTY!A1('-+5+38-+&'!&5!L+-(78-/7(!U(%+(E! Y\ !

GTG!2(3&'187#!/.(!&5!M(1+384!S8-8! Y[ !

GT\!9/"4+3!9(7.:(3-+%(.!U(<871+'<!2(3&'187#!?.(!&5!M(1+384!S8-8! YQ!

GTZ!9*#.+&4&<+384!S8-8!+'!U(.(873*! GG!

GT[!b+<!S8-8!S7+%('!)4+'+384!S(3+.+&'!2/::&7-!?.+'<!9*#.+&4&<+384!S8-8! G\!

GTg!A1('-+5+8"+4+-#!&5!>(84-*!S8-8! GZ!

GT]!B*(!>+.-&7#!&5!A'5&70(1!)&'.('- ! Gg!

GT^!m84/(!&5!A'5&70(1!)&'.('- ! G]!

GTQ!97&K#!)&'.('- ! G !̂

GTYH!L&'<+-/1+'84!)&'.('- ! \H!

GTYY!A'5&708-+&'!B(3*'&4&<#!)&'.('-!B&&4.! \G!

GTYG!)&0:87+.&'!&5!)&'.('-!M&1(4. ! \\ !

GTY\!)&'34/.+&'.!8'1!A0:4+38-+&'.!&'!U(.(873* ! Z\ !

\T!L+-(78-/7(!U(%+(E!h!N(&'8-84!A'-('.+%(!)87(!)&'-(K- ! ZZ!

\TY!B*(!N(&'8-84!A'-('.+%(!)87(!?'+-!R'%+7&'0('- ! ZZ!

\TG!2/77&<8-(!)&'.('- ! Z[ !

\T\!987('-84!,--+-/1(.!B&E871.!N(&'8-84!U(.(873* ! Zg!

\TZ!S(48#(1!)&'.('- ! [H!
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!

\T[!L8-(!@'.(-!N(&'8-84!2(:.+. ! [Y !

\Tg!b83P<7&/'1!&'!>(87-!U8-(!m87+8"+4+-#!U(.(873*! [Z !

\T]!2/0087#!8'1!A0:4+38-+&'.!&'!U(.(873* ! [[ !

ZT!,7-(0+.J!,!b+<!S8-8!"8.(1!>(84-*!,'84#-+3.!5&7!)4+'+384!S(3+.+&'!2/::&7-!8'1!
)4+'+384!U(.(873*! [g !

ZTY!B(3*'+384!,73*+-(3-/7(! [g !

ZTG!U(-7&.:(3-+%(!)4+'+384!U(.(873*!?.+'<!,7-(0+.! [] !

ZT\!A0:4(0('-8-+&'!>&.:+-84. ! [^ !

ZTZ!2(7%+3(!b8.(1!M/4-+1+0('.+&'84!B(0:&784!S8-8!M+'+'<! [^ !

ZT[!)7&..!A'1/.-7#!2-8'1871!97&3(..!5&7!S8-8 !M+'+'<! gH!

[T!S8-8"8.(!M&1(4!S(.+<'!-&!2/::&7-!=4(K+"4(F!L&'<+-/1+'84!8'1!2/77&<8-(!
)&'.('- ! gg!

[TY!S8-8!R4(0('-.!U(;/+7(1!5&7!)8:-/7+'<!)&'.('- ! gg!

[TG!,0('1(1!2BSM #
$!,73*+-(3-/7(!8'1!S8-8"8.( ! gQ!

[T\!,0('10('-.!-&!-*(!)UA29 OBSM!M(-*&1 ! ]G!

[TZ!2/0087# ! ]Z !

gT!)8.(!.-/1#J!L8-(!@'.(-!N(&'8-84!2(:.+. ! ][ !

gTY!A0:4(0('-8-+&'!+'!,7-(0+. ! ][ !

gTG!M3M8.-(7!)*+417('n.!>&.:+-84!,7-(0+.!)4&/1!S8-8"8.( ! ]g !

gT\!97&3(..!A0:4(0('-(1!5&7!,7-(0+.!)4&/1!S8-8"8.(!)&'.('- ! ]g !

gTZ!U(./4-.!&5!,7-(0+.!)4&/1!S8-8"8.(! )&'.('- ! ]Q!

gT[!NA)?!A'58'-.!)*8783-(7+.-+3. ! ^G!

gTg!2/77&<8-(!)&'.('-(7.!8'1!)&'.('-!)*&+3(. ! ^g!

gT]!,::4+38-+&'!&5!-*(!)UA29 OBSM#
$

%=780(E&7P!+'!8!L@N2!)8.(!2-/1# ! QH!

gT^!,::4+38-+&'!&5!RK-('1(1!2BSM#
$!-&!8!U(-7&.:(3-+%(!L@N2!)8.(!2-/1# ! Q[!

gTQ!2/0087#! Qg!

]T!S+.3/..+&' ! Q]!

]TY!=4(K+"4(!)&'.('- ! Q]!

]TG!2/77&<8-(!)&'.('- ! Q !̂

]TG!L&'<+-/1+'84!)&'.('- ! Q !̂

]T\!)&/: 4+'<!)&'.('-!8'1!U(.(873*!S8-8 ! Q !̂

]TZ!)&/:4+'<!)&'.('-!8'1!U(.(873*!S8-8!E+-*+'!8'!AB!2&4/-+&' ! QQ!

]T[!)*8'<(.!-&!8'1!L+0+-8-+&'.!&5!-*(!2-/1# ! QQ!

]Tg!L+0+-8-+&'.!U(<871+'<!S8-8!)&44(3-+&'! YHY!

^T!)&'34/.+&' ! YH\!
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!

^TYT!B*(.+.!)&'-7+"/-+&'. ! YH\!

^TG!=/-/7(!E&7P! YHZ!

UR=RURN)R2 ! YHg!

,::('1+K!,! h!S(.37+:-+&'!&5!)&'.('-!M&1(4. ! YYg!

,::('1+K!b! h!987-+3+:8'-!A'5&708-+&'!2*((-! Y\[ !

!
!
! !
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*92B"D#"B!A*H2 ""

B8"4(!YJ!)&'.-7/3-+%(!U(.(873*!9*8.(.!+'!7(48-+&'!-&!-*(!37(8-+&'!&5!-*(!)&'.('-!
&5!A'58'-.!5&7!N(&'8-84!2(3&'187# O/.(!7(.(873*!C)&AN2D!0&1(4!!,18:-(1!57&0!
CM367(<&7F!GHY^D!##########################################################################################################!$$!
B8"4(!GJ!,!-8"4(!1(:+3-+'<!-*(!%87+&/.!5/'3-+&'84+-+(.!7(;/+7(1!8'1!-*(+7!7(8.&'.!
5&7!+'34/1+'<!-*(!5/'3-+&'84+-+(.!+'!-*(!:7&:&.(1!3&'.('-!0&1(4 !############################!%&!
B8"4(!\J!,!"7+(5!&%(7%+(E!&5!-*(!5&3/.F!/.(!&5!3&44(3-(1!.80:4(.!8'1k&7!18-8!8'1!
+../(.!8..&3+8-(1!E+-*!-*(!+'5&70(1!3&'.('-F!"7&81!3&'.('-F!1#'80+3!3&'.('-!
8'1!0(-8!3&'.('-!0&1(4.T !###########################################################################################!%'!
B8"4(!ZJ!)&0:87+.&'!&5!1(5+'+-+&'.!5&7!1#'80+3!3&'.('-!8'1!0(-8!3&'.('-!
0&1(4.!"#!1+55(7('-!8/-*&7. !#########################################################################################!&(!
B8"4(![J!U(;/+7(1!5/'3-+&'84+-+(.F!-*(!:/7:&.(C.D!&5!-*(!7(;/+7(1!5/'3-+&'84+-#!8'1!
-*(!3&'.('-!0&1(4!18-8!7(;/+7(0('-.!5&7!-*(!7(;/+7(1!5/'3-+&'84+-# !#####################!') !
B8"4(!gJ!N(E!-8"4(.!8'1!-*(!:/7:&.(!&5!811+'<!(83*!.:(3+5+3!-8"4(!-&!"(!811(1!
-&!-*(!&7+<+'84!8'1!3/77('-!2BSM%#

$%18-8"8.(!0&1(4 !###############################################!'* !
B8"4(!]J!97+087#!P(#C.DF!5&7(+<'!P(#C.D!8'1!8--7+"/-(.!5&7!(83*!'(E!-8"4(!-&!"(!
811(1!-&!-*(!&7+<+'84!8'1!3/77('-!2BSM %#

$%18-8"8.(!0&1(4 !###################################!'+ !
B8"4(!^J!a*('!NA)?!"(1!.:83(.!8-!M3M8.-(7!)*+417('X.!>&.:+-84!E(7(!.(-!/:!-&!
83;/+7(!:8-+('-!18-8!3&44(3-+&'!5&7!-*(!,7-(0+.!)4&/1!S8-8"8.(!2-/1# !################!*( !
B8"4(!QJ!)*8783-(7+.-+3.!8%8+48"4(!5&7!8'84#.+.!7(<871+'<!3&'.('-(1!+'58'-.!5&7!
-*(!,7-(0+.!)4&/1!18-8"8.(!.-/1# !##############################################################################!*, !
B8"4(!YHJ!N/0"(7!8'1!:(73('-8<(!&5!2SMX.!:7(5(77(1!3&'.('-!&:-+&'!3*&+3(!
"8.(1!&'!"+&4&<+384!.(K!&5!'(&'8-( !############################################################################!*%!
B8"4(!YYJ!b7(8P1&E'!&5!3&'.('-(1!+'58'-.!"#!-#:(.!&5!"+7-*. !################################!*&!
B8"4(!YGJ!6,!348..+5+38-+&'!##########################################################################################!*- !
B8"4(!Y\J!B&-84!'/0"(7!&5!2SM.!E*&!E(7(!8::7&83*(1!8'1!E*(-*(7!-*(#!
3&'.('-(1!&7!1(34+'(1!5&7!-*(+7!+'58'-X.!('7 &440('-!+'!-*(!,7-(0+.!)4&/1!
S8-8"8.(T!2SM.!C+T(T!0&-*(7.D!E(7(!84.&!348..+5+(1!"8.(1!&'!-*(+7!*&.:+-84!
810+..+&'!.-8-/. !############################################################################################################!*' !
B8"4(!Y[ J!S(.37+:-+&'!&5!3&'.('-!:7(5(7('3(!8..&3+8-(1!E+-*!.(4(3-+&'!&5!3&'.('-!
:7(5(7('3(!4(%(4!8.!:7(.('-(1!-&!-*(!+'58'-X.!2SM !##################################################!+%!
!

"

!
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!
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!
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!
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=+</7(!YJ!9&-('-+84!5&7!8!3&'.-7/3-+%(!7(.(873*!3&'-7+"/-+&'T!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!̂ !
=+</7(!GJ!L+-(78-/7(!7(%+(E!0(-*&1T!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Y\ !
=+</7(!\J!L+-(78-/7(!U(%+(E!5780(E&7P!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!YZ!
=+</7(!ZJ!)4+'+384!P'&E4(1<(!-78'.48-+&'!4+5(!3#34(!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Y] !
=+</7(![J!)&'./0(7!('<8<(0('-!5&7!.(3&'187#!/.(!&5!0(1+384!18-8 !TTTTTTTTTTTTTTTT!GH!
=+</7(!gJ!B*(!,7-(0+.!:48-5&70!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT![] !
=+</7(!]J!@7+<+'84!8'1!3/77('-!2BSM%#

$!18-8"8.( !TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT![Q!
=+</7(!^J!)UA29OSM!1+8<780!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!gY!
=+</7(!QJ!RK-('1(1!)UA29 OBSM!0(-*&1&4&<#!5&7!)UA29OBSM!:*8.(. !TTTTTTTTTTTT!gZ!
=+</7(!YHJ!N(E!-8"4(.!-&!"(!811(1!-&!-*(!(K+.-+'<!2BSM %#

$!5780(E&7P!TTTTTTTTTTTTT!g^!
=+</7(!YYJ!RUS!&5!-*(!3/77('-!2BSM%#

$!5780(E&7P!84&'<!E+-*!-*(!811+-+&'!&5!'(E!
-8"4(.!C&/-4+'(1!+'!"&41D!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!]H!
=+</7(!YGJ!RUS!&5!-*(!3/77('-!2BSM%#

$!5780(E&7P!84&'<!E+-*!-*(!811+-+&'!&5!'(E!
-8"4(.!C&/-4+'(1!+'!"&41D!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!]Y !
=+</7(!Y\J!RK-('1(1!)UA29 OBSM!0(-*&1&4&<#!5&7!)UA29OBSM!:*8.(. !TTTTTTTTTT!]\ !
=+</7(!YZJ!B*(!3&'.('-!:7&3(..!5&7!-*(!,7-(0+.!)4&/1!S8-8"8.(!1+.:48#(1!+'!8'!
?ML!1+8<780!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!]^ !
=+</7(!Y[J!M&'-*4#!3&/'-.!&5!/'+;/(!810+..+&'.!-&!M)>X.!NA)? !TTTTTTTTTTTTTTTTTTTTTT!̂ Y!
=+</7(!YgJ!b7(8P1&E'!&5!./77&<8-(!3&'.('-!3*&+3(.!"8.(1!&'!+'58'-X.!"+&4&<+384!
.(K !TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!̂ \ !
=+</7(!Y]J!b7(8P1&E'!&5!3&'.('-(1!+'58'-.!"#!<(.-8-+&'84!8<(!C6,D !TTTTTTTTTTTTTTTT!̂ [ !
=+</7(!Y^J!B&-84!0&'-*4#!3&'.('-!&:-+&'.!:7(5(7('3(.!:(7!+'58'-!"(-E(('!M873*!
-&!S(3(0"(7!&5!GHY !̂TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!̂ ] !
=+</7(!YQJ!B&-84!'/0"(7!&5!./77&<8-(!3&'.('-.!"8.(1!&'!-#:(!&5!"+7-* !TTTTTTTTTTTTTT!̂ ^ !
=+</7(!GHJ!N/0"(7!&5!+'58'-.!%(7./.!E*+3*!E((P!3&'.('-!E8.!7 (3(+%(1!85-(7!
S@b!:(7!3&'.('-!&:-+&'. !TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!̂ Q!
=+</7(!GYJ!>&E!-&!5+4-(7!5&7!:&-('-+84!'(&'8-84!:8-+('-.!E*&!87(!(4+<+"4(!5&7!8!
L@N2!7(-7&.:(3-+%(!.-/1#!57&0!8!7(.(873*(7X.!:(7.:(3-+%(T!TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT!Qg!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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*92B"D#"!AACHN9!B9D:2"!:J"2O6AD*2" "

)&AN2!h!)&'.('-!&5!A'58'-.!5&7!N(&'8-84! 2(3&'187# O/.(!7(.(873* !
)UA29 OSM!O!)U&..!A'1/.-7#!2-8'1871!97&3(..!5&7!S8-8!M+'+'< !
S)! h!S#'80+3!)&'.('- !
SM!h!S8-8!M+'+'<!
RbM!h!R%+1('3(O"8.(1!0(1+3+'( !
R)6! h!R4(3-7&3871+&<780!!
RR6!h!R4(3-7&('3(:*84&<780 !
>U!h!>(87-!U8-( !
R>U!h!R4(3-7&'+3!>(84-*!U(3&71.!
AB!h!A'5&708-+&'!B(3*'&4&<#!!
AUb!h!A'.-+-/-+&'84!U(%+(E!b&871!C.((!URbD!
L>2! h!L(87'+'<!>(84-*!2#.-(0. !
M)! h!M(-8!)&'.('- !
NA)?! h!N(&'8-84!A'-('.+%(!)87(!?'+- !
9)A!O!987-+3+:8'-O)('-(7(1!A'+-+8-+%(!
9>A!h!98-+('-k9(7.&'84!*(84-*!+'5&708-+&'!
9=Z2?MS! h!97+%83#!=780(E&7P!5&7!2(3&'187#!?.(!&5!M(1+384!S8-8!
U,! h!U(.(873*!,..+.-8'-! !
URb!h!U(.(873*!R-*+3.!b&871!C.((!AUbD!
2SM! h!2/77&<8-(!1(3+.+&'!08P(7!
2BSM#

$!h!2(7%+3(!"8.(1!M/4-+1+0('.+&'84!B(0:&784!S8-8!M+'+'<!=780(E&7P!!
B,! h!B(0:&784!,'84#.+. !
BSM!h!B(0:&784!S8-8!M+'+'<!!
!
!
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PQ"9,.3+0/;.'+," "

=4&7('3(!N+<*-+'<84(!*(4:(1!-&!-78'.5&70!*(84-*387(!-*7&/<*!-*(!+'-7&1/3-+&'!

&5! 5&7084! 8'1! 1(.37+:-+%(! 34+'+384! 1&3/0('-8-+&'! -*8-!E&/41! "(3&0(! 8! %+-84!

3&0:&'('-!&5!(55(3-+%(!387(!1(4+%(7#!CA#(7!e!)80:F!YQQ[DT!)4+'+384!1&3/0('-8-+&'!

.(7%(.!08'#! :/7:&.(.F!E+-*! -*(!0&.-! .+<'+5+38'-! "(+'<!-&!('./7(!3&'-+'/+-#!8'1!

;/84+-#!&5!387(!5&7!-*(!./"W(3-!:8-+('-!C=+.3*"83*F!YQQYo!A#(7!e!)80:F!YQQ[DT!!

M&1(7'!:783-+3(!+'3&7:&78-(.!-(3*'&4&<+384!1(%+3(.!+'-&!-*(!387(!:7&3(..!-*8-!

87(!38:8"4(!&5!1+.:48#+'<!3&'-+'/&/.!7(84O-+0(!18-8!.-7(80.!&'!%87+&/.!8.:(3-.!&5!

-*(! :8-+('-X.! :*#.+&4&<+384! .-8-(T!B*(.(! 1(%+3(.! 87(! 38:8"4(!&5!7(3&71+'<! -*(.(!

&".(7%8-+&'.!E+-*!0/3*!*+<*(7!5+1(4+-#!-*8'!3&/41!"(!1&3/0('-(1!"#!-*(!387(!-(80F!

E*&! 08#! &'4#! 1&! .&! -E+3(! *&/74#F! *&/74#F! &7! 5&/7! *&/74#!C)&'.+1+'(F! B7&--(7F! e!

)/77(#F! GHYgo!27+E8-8'8P/4! (-! 84TF! YQ^\DT!m87+8-+&'.! +'! 0(8./7(1! :*#.+&4&<+384!

:8780(-(7.! 87(! 3&00&'! +'! -*(! 37+-+3844#! +44F! "/-! &".(7%8-+&'.!1&3/0('-(1 ! -&&!

+'57(;/('-4#! 08#! '&-! 08P(! &"%+&/.! -*(! &'.(-! &5! :&-('-+844#! 18'<(7&/.! 1+.(8.(!

:7&3(..(.T!a*+4(!0&.-!0(1+384!1(%+3(.!87(!38:8"4(!&5!7(:&7-+'<!8'1!.-&7+'<!-*(!

18-8!8.!+-!+.!83;/+7(1F!(%('!08'#!-+0(.!:(7!.(3&'1F!*&.:+-84. !<('(7844#!1&!'&-!&7!

87(!/'8"4(!-&!38:-/7(!-*(!18-8!8'1!+-!+.!/4-+08-(4#!4&.- T!B*/. F!-*(!18-8!+. !/'8%8+48"4(!

5&7! 5/7-*(7! 8'84#.+.! "(38/.(! -*(! 0&'+-&7+'<! 1(%+3(! +.! '&-! 3&''(3-(1! -&! 8'!

8::7&:7+8-(! '(-E&7P! &7! 18-8! .-&78<(! .#.-(0.T! A5!*(84-*387(! :7&5(..+&'84.! *81!

833(..!-&!34+'+384!1(3+.+&'!./::&7-!.#.-(0.!C)S22D!-*8-!3&/41!.&/73(!18-8.(-.!&5!

*+<*O57(;/('3#!&".(7%8-+&'84!18-8!5&7!8'84#.+.F!-*(7(!+.!<7(8-(7!:&-('-+84!5&7!(874+(7!

7(3&<'+-+&'! &5! -*(! 1(-(7+&78-+'<! :8-+('-T! B*+.!7(3&<'+-+&'! +.! %+-84! 5&7! +'37(8.+'<!

:8-+('-!.85(-#!8'1!7(1/3+'<!-*(!.+<'+5+38'-!*870!-*8-!7(./4-.!57&0!:&-('-+844#!.(7+&/.!

81%(7.(!*(84-*!(%('-.! C)871&'8 OM&77(44!(-!84TF!GHYgo!L+.-(7F!b7#8'F!e!B783#F!GHHHo!

M367(<&7F!V80(.F!(-!84TF!GHY\o!%8'!m(('F!GHH D̂!!

U(3('-! .-/1+(.! &'! '(&'8-84! *(84-*! 3&'1+-+&'.! *8%(! 1(0&'.-78-(1! -*(!

:&-('-+84!&5!3&'-+'/&/.!7(84O-+0(!:*#.+&4&<+384!18-8!.-7(80.F!E+-*!&'(!.-/1#F!!"#$%
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1) Selection of a  

practically relevant 

problem which also 

has research 

potential 

Provide a new consent approach/model that offers participants and 

surrogate consenters adaptable and flexible consent, both initially, and 

longitudinally, in retrospective and prospective clinical research studies 

that involve the secondary use of physiological data     

2) Obtain a general 

and comprehensive 

understanding of 

the topic 

!  Understanding the current state of consent models used for 

retrospective and prospective clinical research 

!  Understanding of the current state of surrogate consent models 

used for retrospective and prospective medical research in the 

NICU context 
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!  Understand the current state of secondary use of physiological 

data methods, systems and tools from a perspective of their 

integration of consent models  

3) Innovate  !  A flexible, multi-level participant consent model that allows for the 

dictation of consent preferences regarding if and how health data 

can be used for clinical research is proposed. In addition, this 

model needs to support changing consent preferences 

longitudinally and the ability for surrogate consent  

!  Integrate that consent model within a database infrastructure that 

enables secondary use of data research studies that analyzes 

streams of data collected from sensors in relation to patient care 

!  Instantiate that model within a research database 

!  Demonstrate the use of that model within an ethically approved 

secondary use of data research study where surrogate consent is 

required. 

4) Demonstrate that 

the solution works 

!  This consent model is an extension of the current STDMn0 data 

model, providing surrogate consenters with the ability to dictate 

their consent preferences regarding if and how their infant’s 

collected physiological data can be used for clinical research. 

!  The extension of the current STDMn0 data model has been 

instantiated within the Artemis platform database  

!  This new consent model and extended data model that stores the 

consent information has been used within a retrospective LONS 

case study using an instantiation of the STDMn0 data model within 

the Artemis database  

5) Show the 

theoretical 

connections and the 

research 

contribution of the 

solution concept 

!  Contributions to health informatics in the areas of consent, and 

(temporal) data mining by implementing a flexible consenting 

construct within the current STDMn0 data model 

!  Contributions to medicine in the area of consent, medical 

research and (surrogate) patient engagement by providing 

research participants the ability to offer flexible consent 

!  Contribution to medicine through the use of this consent model in 

the LONS research study 

6) Examine the 

scope of 

The consent model can be applicable to activities that require consent 

outside of the NICU context and health care domain 
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Late preterm( N](<&&O8(#BE(,(E#'8(J(N`(<&&O8(#BE(`(E#'8( _g(

Early term( Ng(<&&O8(#BE(,(E#'8(J(N[(<&&O8(#BE(`(E#'8( +g(

Full term( N-(<&&O8(#BE(,(E#'8(J(],(<&&O8(#BE(`(E#'8( +N(

Late term( ]9(<&&O8(#BE(,(E#'8(J(]9(<&&O8(#BE(`(E#'8 _ 

Post term( i(]+(<&&O8 ,  

'

*2E1&'<: )'8,'712//"3"72-"4A'
8,'%2A#&/' 74A3"%.&B'E2/&B'4A'5,.&%"72A'H411&#&'43'@E/-&-%"7"2A/'2AB'8QA&7414#"/-/9':;<='_I&233"%.&B'
:;<?`>a'62%7+'43'D".&/9'AFBFa'I2b$9':;<?a'I2b$9'\"##"A/9'C-2%V9'c'Y&]&A49':;;(a'C04A#9':;<=a'Z4%1B'\&21-+'
@%#2A"d2-"4A9':;<G>'

#

Z&#&E10-#(-#̂(.8,%#" \ B#3#T83,)%,#1+#)E%#(-+3-)&#D1-&%-)%*#0%,%#%J),%:%75#

',%)%,:#;<>h?A#LE%,%#0%,%#-1#'1&)#)%,:#(-+3-)&#0()E(-#)E%#D1-&%-)%*#'1'873)(1-A#

#

#
!"#$%&'<?)'^%&2VB4UA'43'74A/&A-&B'"A32A-/'EQ'#&/-2-"4A21'2#&'58,>'

QM$2&7&%'(L2&$&27*(_- *(
+_f

j&2'(L2&$&27*(]+ *(
9gf

/4E&2#$&(L2&$&27*(
+` *(99f

X#$&(L2&$&27*(_g*(+]f

Q#2%'(V&27*(+g*(
99f

YG%%(V&27*(+N*(9,f
X#$&(V&27*(_*(+f

!"#$%&'()*+,&"-&./-$/#0&$#&1$23&
4+0#$#5"/$%&67+&8469
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H#H!=+66'>.35!&'(,5(356,!.(/!&'(,5(3!&7'-)5, !

a+#)E%#"X!#'3,%-)&#1,#.83,*(3-&#0E1#D1-&%-)%*B#!=#'3,%-)&#;X<A<Hh?#DE1&%#

D1-&%-)#1')(1-#"#3-*#f!#'3,%-)&#;H\A\!h?#DE1&%#1')(1-#<#;L347%#" X?A#]%3&1-&#+1,#

DE11&(-.#)1#*%D7(-%#'3,)(D('3)(1-#0%,%#-1)#D3')8,%*#37)E18.E#)E%#]2#-1)%*#)E3)#(-#

)01#1+#)E%&%#D3&%&B#)E%#'3,%-)&#0E1#*%D7(-%*#)1#',1/(*%#D1-&%-)#0%,%#+3)E%,&#1+#

%J),%:%75#',%)%,:#(-+3-)&#;(A%A#4%)0%%-#<>V<\#0%%I&#1+#SZ?A##

LE%# &8,,1.3)%# D1-&%-)%,&# ;(A%A# '3,%-)&# 1,# .83,*(3-&?#,%+%,&# )1# )E1&%# 0E1#

',1/(*%*#D1-&%-)#7%/%7&#"#1,#<#+1,#)E%#<Xe#&)8*5#&84P%D)&A#LE%#:3P1,()5#1+#'3,%-)&#

3'',13DE%*# 0%,%# :1)E%,&# 0E1# 0%,%# 3*:())%*# )1# FDF3&)%,# W-(/%,&()5# F%*(D37#

2%-),%#;FWF2?#3&#3-#(-'3)(%-)A#

#

O'3756],!=3.3+, ! 8'3.*!@226'.)75/ ! 8'3.*!&'(,5(35/ ! 8'3.*!C5)*-(5/ !

MUMC InPatient( -`  [-  g 

Non-Inpatient( ]- ( ]_ ( ] (

Total( 145( 134( 11(

'
*2E1&'<=)'*4-21'A$.E&%'43'CD6/'U+4'U&%&'200%427+&B'2AB'U+&-+&%'-+&Q'74A/&A-&B'4%'B&71"A&B'34%'-+&"%'
"A32A-[/'&A%411.&A-'"A'-+&',%-&."/'H14$B'D2-2E2/&F'CD6/'5"F&F'.4-+&%/>'U&%&'21/4'712//"3"&B'E2/&B'4A'-+&"%'
+4/0"-21'2B."//"4A'/-2-$/ '

b1)#377#&8,,1.3)%#D1-&%-)%,&#0%,%#3'',13DE%*A#910%/%,B#)E%#-8:4%,#1+#

'3,%-)&#-1)#3'',13DE%*#3-* #)E%(,#,%3&1-&#+1,#*%D7(-(-.#D1-&%-)#03&#-1)#),3DI%*A#

] %3&1-&#+1,#-1)#3'',13DE(-.#'3,%-)&#(-D78*%*#48)#3,%#-1)#7(:()%*#)1K#

! # `3DI#1+#3*%T83)%#73-.83.%#&I(77&#)1#.(/%#(-+1,:%*#D1-&%-)#1-#)E%#'3,)#1+#

)E%#&8,,1.3)%#*%D(&(1-#:3I%,##

! # 21-&(*%,3)(1-#1+#+3:(75#&),%&&#*8%#)1#'1&)V'3,)8:#:3)%,-37#E%37)E#(&&8%&B#

3-*g1,#-%1-3)37#(-&)34(7()5#;(-D78*(-.#'73--%*#0()E*,3037#1+#

-%1-3)37#D3,%?#

! # ^3:(75#(-&)34(7()5#,%T8(,(-.#_1D(37#d1,I#1,#2E(7*,%-o&#Z(*#_1D(%)5#

(-)%,/%-)(1-#

! # G-34(7()5#)1#D1-)3D)#'3,%-)&g.83,*(3-&#

! # ]3'(*#),3-&+%,B#*(&DE3,.%#1,#*%3)E#1+#-%1-3)%#',(1,#)1#14)3(-(-.#D1-&%-)#

#
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G-#)E%#D3&%#1+#:87)('7%&B#1-75#1-%#D1-&%-)#3'',13DE#)1#3#'3,%-)#03&#:3*%#

48)# ,%&87)%*# (-# )E%#%-,17:%-)#1+# :87)('7%#&84P%D)&A#LE%,%#0%,%#-1#D3&%&#0E%,%#

&1:%#-%1-3)%&#1+#)E%#&3:%#:87)('7%#4(,)E#0%,%#%-,177%*#3-*#1)E%,&#0%,%#-1)A#G-#

)E(&#&)8*5B#)E%#&8,,1.3)%#D1-&%-)%,#+1,#3# :87)('7%#4(,)E# :3*%#)E%#&3:%#D1-&%-)#

7%/%7#',%+%,%-D%#+1,#377#1+#)E%(,#(-+3-)&A#

b1#3-375&(&#E3&#4%%-#D1-*8D)%*#)1#*%)%,:(-%#(+#)E%,%#0%,%#3-5#-1)(D%347%#

DE3,3D)%,(&)(D&#)E3)#3,%#',%*(D)(/%#1+#0(77(-.-%&&#)1#D1-&%-)#3&#-1#(-+1,:3)(1-#1-#

)E%#D1-&%-)%,#03&#D177%D)%*A#

$8,(-.# )E%# +(,&)# :1-)E# 1+# D1-&%-)# (-# F3,DE# 1+# <="fB# :1,%# (-+3-)&# 0%,%#

%-,177%*#8-*%,#D1-&%-)#a ')(1- #" A#910%/%,B#+,1:#Z',(7#1-03,*&B#a ')(1-#<#4%D3:%#

)E%#',%+%,,%*#D1-&%-)#1')(1-#;^ (.8,%#"f ?A#

#

'

!"#$%&'<G)'*4-21'.4A-+1Q'74A/&A-'40-"4A/'0%&3&%&A7&/'0&%'"A32A-'E&-U&&A'62%7+'-4'D&7&.E&%'43':;<G'

#

$8%#)1#&:377#-8:4%,#1+#D1-&%-)&#+1,#&1:%#D3)%.1,(%&B#()#03&#-1)#

3'',1',(3)%#)1#&),3)(+5#)E(&#:1-)E75#*3)3#(-)1#&(-.7%)1-B#)0(-#3-*#),('7%)#:1-)E75#

3-375&(&A#^(.8,%#" e#&E10&#)E%#)1)37#-8:4%,#1+#&8,,1.3)%#D1-&%-)&#43&%*#1-#)E%#

)5'%#1+#4(,)EA#

#
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!"#$%&'<N)'*4-21'A$.E&%'43'/$%%4#2-&'74A/&A-/'E2/&B'4A'-Q0&'43'E"%-+'

G-#377#SZ#D73&&(+(D3)(1-#.,18'&B#1+#)E1&%#(-+3-)&#0E1#0%,%#%-,177%*#(-#)E%#&)8*5B#

)E%#&8,,1.3)%#D1-&%-)%,C&#',%+%,%-D%#+1,#D1-&%-)#a')(1-#<#&8,'3&&%&#)E3)#1+#a')(1-#

"#;L347%#"!?A#6,%+%,%-D%#+1,#D1-&%-)#1')(1-#"#,3-.%*#4%)0%%-#""A""h#)1#<eAHXh#

0()E#3-#3/%,3.%#1+#<<A>eh#;>!g<Xe?#&8,,1.3)%#D1-&%-)%,&#DE11&(-.#)E(&#1')(1-A#

6,%+%,%-D%&#+1,#D1-&%-)#1')(1-#<#,3-.%*#4%)0%%-#\=AX\h#)1#ffAfeh#+1,#377#'3)(%-)#

.,18'&#0()E#3-#3/%,3.%#1+#\\A!"h#&8,,1.3)%#;"f>g<Xe?#D1-&%-)%,&#DE11&(-.#)E(&#

1')(1-#; L347%#"! ?A##

\5,3.3-'(.*!@>5!
&*.,,-P-).3-'( !

&'(,5(3!G23-'(!$ ! &'(,5(3!G23-'(!" !

Extremely preterm( ++),Nf (((( gg)-gf (((( 

Very preterm( +N)[9f (((((((( g`)9-f ((((((

Moderate preterm( 9-)+Nf ((((( [,)ggf (((

Late preterm( +-)`Nf ((((( g,)Ngf ((

Early term( 99)99f (((( [[)[-f ((

Full term( 9[)9[f (((( [9)[+f ((

Late term( +,),,f  [,),,f  
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Post term( IW;  IW;  

'

*2E1&'<W)'K&%7&A-2#&'E%&2VB4UA'43'&27+'"A32A-[/'/$%%4#2-&'74A/&A-'40-"4A/'E2/&B'4A'"A32A-[/'#&/-2-"4A21'
2#&'58,>'712//"3"72-"4A'

Z7)E18.E#3-#(-+3-)C&#*3)%#1+#4(,)E#3-*#D1-&%-)#*3)%&#0%,%#D3')8,%*#(-#)E%#*3)3#

D177%D)(1-B#()#03&#-1)#37035&#D7%3,#E10#71-.#%3DE#&8,,1.3)%#D1-&%-)%,#,%T8(,%*#)1#

:3I%#3#*%D(&(1-#3418)#)E%(,#(-+3-)C&#'3,)(D('3)(1-#(-#)E%#Z,)%:(&#2718*#$3)343&%#

&)8*5#3&#&1:%#1+#)E%#-%1-3)%&#%-,177%*#(-#)E%#&)8*5#E3*#4%%-#(-#)E%#bG2W#',(1,#)1#

)E%(,#%-,177:%-)A#^(.8,%#<=#',1/(*%&#3#/(&837#*(&'735(-.#E10#:3-5#0%%I&#()#)11I#

%3DE#&8,,1.3)%#D1-&%-)%,#)1#D1-&%-)#)1#1')(1-#"#1,#<A#G)#(&#D7%3,#)E3)#)E%#487I#1+#

&8,,1.3)%#D1-&%-)#(&#3DE(%/%*#*8,(-.#)E%#+(,&)#0%%I#1+#)E%#(-+3-)C&#7(+%A#

#

#
!"#$%&':; )'T$.E&%'43'"A32A-/']&%/$/'U+"7+'U&&V'74A/&A-'U2/'%&7&"]&B'23-&%'D@^'0&%'74A/&A-'40-"4A/'

#

b1#_$F&#,%),3D)%*#D1-&%-)#3-*#0()E*,%0#+,1:#)E%#&)8*5#3)#3-5#'1(-)#;%A.A#

*8,(-.#)E%#bG2W#&)35B#3+)%,#*(&DE3,.%#1,#*%3)E#1+#)E%(,#(-+3-)?A#

#
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H#N!@22*-).3-'(!'P!375! &40=?U8CO!
"

#R6.15A'6J!-(!.!FG9=!&.,5!=3+/D!! !

LE%#`ab_#&)8*5#0(77#4%#',%&%-)%*#/(3#)E%#8&%#1+#)E%#2]G_6VL$F "
##

+,3:%01,I#3&#*%)3(7%*K##

#

$T!I+,-(5,,!;(/56,3.(/-(> !

LE%#+(,&)#'E3&%#1+#2]G_6 VL$F "
#

$(&#)1#'%,+1,:#48&(-%&&#8-*%,&)3-*(-.A#LE(&#

'E3&%# (-/17/%&# )E%# (*%-)(+(D3)(1-# 1+# )E%#/+'!')$+, :EE+')$%'#!, ?#D$'! B#/+'!')$+,

C9I")%'(" #3-*#?$%$,@'!'!.,A:,J#$+& A##

! # &*-(-).*!.22*-).3-'(!/'1.-( K#LE%#`%/%7#X#bG2W#71D3)%*#3)#)E%#FDF3&)%,##

2E(7*,%-C&#91&'()37#;F29?B#93:(7)1-B#a-)3,(1B#23-3*3##

! # &'(/-3-'(^ #̀3)%#1-&%)#-%1-3)37#&%'&(&#;`ab_?#

! # @:.-*.M-*-3D!'P!.!7->7!/525(/5()D!5(:-6'(15(3^ #Z77#(-+3-)&#3*:())%*#)1##

)E%#`%/%7#X#bG2W#3)#F29#

! # ?.3-5(3!2'2+*.3-'(!M.,5^ #Z77#(-+3-)&#3*:())%*#)1#)E%#bG2W#3)#F29#0(77#4%##

%7(.(47%#)1#4%#%-,177%*#(-#)E(&#,%&%3,DE#&)8*5A#LE%,%#3,%#-1#%JD78&(1-##

D,()%,(3A##

! # &*-(-).*!'M_5)3-:5,^! #

o! "?#L1#(-&)377#3-*#)%&)#3-#3*/3-D%*#:(-(:37#',%&%-D%B#)(:%#37(.-%*#

E(.E#+,%T8%-D5#'E5&(171.(D37#*3)3#'73)+1,:#(-#3#48&5#)%,)(3,5#bG2W#!

o! <?#L1#.3)E%,#3#)(:%#37(.-%*#*3)343&%#1+#E(.E#+,%T8%-D5#

'E5&(171.(D37#*3)3#0()E#)(:%#37(.-%*#710#+,%T8%-D5#:%*(D37#,%D1,*#

*3)3#+1,#+8)8,%#&)8*(%&!

o# X?#L1#'%,+1,:#/%,(+(D3)(1-#3-*#/37(*3)(1-#1+#)E%#Z,)%:(&#`ab_#

37.1,()E:&#

! # C.3.!1-(-(>!3512'6.*!.M,36.)3-'(!S8@T!>'.*, K#6%,+1,:#'3)(%-)#D%-),(D##

E%3,)#,3)%#/3,(34(7()5#;9]c?#3-*#,%&'(,3)(1-#,3)%#/3,(34(7()5#;]]c?#)%:'1,37##

34&),3D)(1-&#3-*#3&&1D(3)%#)E%&%#0()E#)E%#&8&'(D(1-#3-*#*(3.-1&(&#1+##

`ab_# #

!

Z''7(D3)(1-# +1,# %)E(D&# 3'',1/37# 03&# &18.E)# +1,# )E%# ,%&%3,DE# 3)# )E(&# &)3.%A#

Z'',1/37# 03&# ,%D%(/%*# +1,# )E%# *3)3# D177%D)(1-# &)8*5# +,1:# )E%# 93:(7)1-# 9%37)E#
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_D(%-D%&#]NY#;9(]NY#<f>eV$?#3-*#a-)3,(1#L%DE#W-(/%,&()5#;q"!\XH?A#Z'',1/37#

03&#,%D%(/%*#+1,#)E%#`ab_#&)8*5#+,1:#)E%#93:(7)1-#9%37)E#_D(%-D%&#]NY#;9(]NY#

!fXX V2?#3-*#a-)3,(1#L%DE#W-(/%,&()5#;q">>XH?A#

#

"T!C.3.!;(/56,3.(/-(> !

LE%#&%D1-*#'E3&%#1+#2]G_6VL$F "
##(&#)1#'%,+1,:#$3)3#W-*%,&)3-*(-.#3-*#

$3)3#6,%'3,3)(1-A#6E5&(171.(D37#3-*#1)E%,#D7(-(D37#*3)3#+1,#)E%#`ab_#&)8*5#03&#

D3')8,%*#8)(7(U(-.#)E%#Z,)%:(&#'73)+1,:A##

,

! # ?6-1.6D!'6!,5)'(/.6D!+,5!'P!/.3.^! _%D1-*3,5#8&%#1+#*3)3#

! # C.3.!)'**5)3-'(!256-'/^! Z,)%:(&#2718*#$3)343&%#*3)3#D177%D)(1-#3)##

FDF3&)%,#2E(7*,%-C&#91&'()37#4%.3-#1-#F3,DE#eB#<="f#3-*#)E%#+(,&)##

D1-&%-)#03&#14)3(-%*#1-#F3,DE#"<B#<="fA#^1,#'8,'1&%&#1+#)E(&#)E%&(&B##

*3)3#D177%D)(1-#8-)(7#$%D%:4%,#X"B#<="f#03&#3-375U%*A#

! # =+22'63!P'6!65.* U3-15!/.3.! )'**5)3-'(^ #Z,)%:(&#37710&#+1,#&(:87)3-%18&##

,%37V)(:%#*3)3#D177%D)(1-#3-*#*3)3#3-375&(&#+,1:#4%*&(*%#:1-()1,&A##

6E5&(171.(D37#&),%3:&#3,%#D3')8,%*#45#)E%#@-107%*.%#NJ),3D)(1-##

D1:'1-%-)#1+#)E%#Z,)%:(&#'73)+1,:A#

! # =+22'63!P'6!/-,36-M+35/!3-15!/.3.!)'**5)3-'( #̂LE%#Z,)%:(&#2718*##

'73)+1,:#(&#D3'347%#1+#&8''1,)(-.#:87)(VD%-),%#&)8*(%&A#LE(&#,%&%3,DE#(&##

43&%*#1-#3#&(-.7%#&()%A#

! # C.3.!)'**5)3-'(!65>+*.6-3D^ #6E5&(171.(D37#*3)3#03&#D177%D)%*#+1,#)E%##

*8,3)(1-#1+#)E%#(-+3-)C&#3*:(&&(1-#0()E(-#)E%#bG2W#',1/(*%*# )E3)#)E%5##

1DD8'(%*#3#4%*#&'3D%#)E3)#03&#D1--%D)%*#)1#)E%#Z,)%:(&#'73)+1,:A#

! # C.3.!)'**5)3-'(!P65Q+5()D^ #Z77#*3)3#',1*8D%*#45#4%*&(*%#:%*(D37##

%T8(':%-)#3)#+,%T8%-D(%&#8'#)1#"===#&3:'7%&#3#&%D1-*#3,%#D3')8,%*#(-##

,%37V)(:%#

! # =365.1,^ #$%V(*%-)(+(%*#'E5&(171.(D37#*3)3#3-*#D7(-(D37#*3)3#)E3)#E3&#4%%-##

!! D3')8,%*#(-#]NY#3'',1/%*#&)8*5#;9(]NY#<f>e V$?#

! # &'(/-3-'(,^ #27(-(D37#(-+1#03&#14)3(-%*#+,1:#%7%D),1-(D#:%*(D37#,%D1,*&##

;NF]? #
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! # &'(,5(3!C.3.^ #63,%-)37g.83,*(3-#*%:1.,3'E(D#*3)3#+,1:#D1-&%-)#+1,:&# #

;+877#-3:%B#D1-&%-)%,#G$B#'E1-%#-8:4%,B#%:3(7#3**,%&&#3-*#+877#E1:%##

3**,%&&?A#
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N+ĝ NN[)((

U@7*( L)( !+,9,:)( \24O&B( L247A8&8( 4D( L2AH#0'?( Z&8C4BEAB3( $4( $@&( =G2C2A8AB3( Y#A%G2&( 4D(
;B4B'7A8#$A4B)(_H`E!`#5!R&7.&5@!\^ *(9g,9J9ggg)((

UMD42E( eBAH&28A$'( SBB4H#$A4B)( !B)E):)( >'B#7A0( "4B8&B$)( Z&$2A&H&E( D247(
@$$C8?WWABB4H#$A4B)4M)#0)GOW%A0&B0&JE&$#A%8WE'B#7A0J04B8&B$W(

L&E24BA*(6)(;)*(5(LA7C%&*(k)(>)(!+,,9:)(;(P2A&D(AB$24EG0$A4B($4(ABD427&E(04B8&B$(AB(2&8&#20@(<A$@(
@G7#B(8GPF&0$8)((

L&B$T*(Z)(>)*( \A%%4$*(X)*(5(a&BE%&2*(>)( !+,,`:)(Z&8&#20@(4B(8$42&E(PA4%43A0#%(8#7C%&8?( jA&<8(4D(
;D2A0#B( ;7&2A0#B( #BE( <@A$&( ;7&2A0#B( 0#B0&2( C#$A&B$8)(EF&-.,#2! G1=-2#%! 13! :&4.,#%!
P&2&0.,+@!'(B!g:*(gNN̂ gN-)(E4A?9,)9,,+W#F73)#)N99_](

LAB0@*( a)( 6)*( 5( =CA&%7#B*( /)( X)( !9--,:)( V@&( C#2&B$8c( C&28C&0$AH&?( &$@A0#%( E&0A8A4BJ7#OAB3( AB(
B&4B#$#%(AB$&B8AH&(0#2&)(G1=-2#%!13!E47#2,&4!V=-+.2>@!'\!`:*(g9+Jg9-)( (

LAB8O'*(/)(Z)*(5(>GP2#<8OA*(;)(!+,9]:)(1%&#BAB3(OB4<%&E3&(D247(E#$#(AB($@&(AB$&B8AH&(0#2&(GBA$)(
EF&-.,#2! G1=-2#%! 13! R&+/.-#01-K! #24! H-.0.,#%! H#-&! :&4.,.2&@! 'IB!`:*( `,` J̀ 9,)(
E4A?9,)99`]W2007)+,9],] J,g9`"L (

L%#BB&E( L#2&B$@44E)( !+,+,:)( =&M*( 1&BE&2*( #BE( 1&BE&2( SE&B$A$')( Z&$2A&H&E( D247(
@$$C8?WW<<<)C%#BB&EC#2&B$@44E)423W%&#2BW8&MG#%J42A&B$#$A4BJ3&BE&2W3&BE&2J3&BE&2J
AE&B$A$'(

L%4G3*(V)*(5(R4%7*(=)(!+,9_#:)(/&$#(04B8&B$?(#(D%&MAP%&(#BE(#G$4B474G8(<#'(4D(4P$#ABAB3(ABD427&E(
04B8&B$(D42(8&04BE#2'(2&8&#20@)(T:G@!N\B!@+9]`:*(@+9]`)(E4A?9,)99N`WP7F)@+9]`(

L%4G3*(V)*(5(R4%7*(=)(!+,9_P:)(Z#CAE(2&8C4B8&($4?(/&$#(04B8&B$?(#(D%&MAP%&(#BE(#G$4B474G8(<#'(
4D(4P$#ABAB3(ABD427&E(04B8&B$(D42(8&04BE#2'(2&8&#20@)(T:G *(N_,?@+9]`)(Z&$2A&H&E(D247(
@$$C8?WW<<<)P7F)047W04B$&B$WN_,WP7F)@+9]`W22J9(

L%4G3*(V)*(5(R4%7*(=)(!+,9_0:)(Z4G$ABA8#$A4B(4D(SBD427&E("4B8&B$(AB(UB%AB&(R&#%$@("#2&(='8$&78)(
S20&-2#0.12#%! G1=-2#%! 13! :&4.,#%! S231-F#0.,+@! C(!]:*( ++- J+N`)(
E4A?@$$C?WWEM)E4A)423W9,)9,9`WF)AF7&EABD)+,9_),9),,N(

L%4G3*(V)*(5(R4%7*(=)(!+,9_E:)(a@'(7&$#(04B8&B$(A8(B&0&88#2'(#BE(#CC24C2A#$&(AB($@&(04B$&M$(4D(
8&04BE#2'(G8&(4D(@&#%$@(E#$#(D42(2&8&#20@)(T:G@!N\B)((

L%4G3*(V)*(5(R4%7*(=)(!+,9`:)(/&$#(04B8&B$(J(;(D%&MAP%&(84%G$A4B($4($@&(C24P%&7(4D(8&04BE#2'(G8&(4D(
@&#%$@(E#$#)(T.1&06.,+@!NB!-:*(g+9JgN+)((

L%4G3*(V)*(5(R4%7*(=)(!+,9g:)(Q%A0A$AB3(7&$#(04B8&B$(D42(DG$G2&(8&04BE#2'(2&8&#20@(G8&(4D(@&#%$@(
E#$#(G8AB3(#(87#2$C@4B&(#CC%A0#$A4B(J(#(C244D(4D(04B0&C$(8$GE'(AB($@&(>#BA8@(C4CG%#$A4B)(
T:H!F&4.,#%!&06.,+@!'C!9:*(_9)((

L48$*(;)(Z)*(5(R#22A84B*(6)*(6)R)(!+,,[:)(V&7C42#%(E#$#(7ABAB3)(H%.2.,+!.2!`#$1-#01-K!:&4.,.2&@!AC*(
[NJ9,,)( (

LG3@*(Q)(V)*(;)(*(I3*(Q)*(/012&342*(")(Q)*(6)/)(I#2#B3*(S)*(\&%AO*(6)*(5(6#7&8*(;)(!+,9N:)("%#88AD'AB3(
I&4B#$#%( =C&%%8( e8AB3( Z&#%JVA7&( V&7C42#%( ;B#%'8A8( 4D( L@'8A4%43A0#%( >#$#( =$2&#78(^(
;%342A$@7(>&H&%4C7&B$)(G1=-2#%!13!H-.0.,#%!H#-&@!AC!!9:*(&-)((

LG3@*( 6)(Q)*( k&A2*( ;)( k)*( /012&342*( ")*( 5( 6#7&8*( ;)( 1)( !+,9N:)("6&! .F/#,0! 13! -1=0.2&! $%114!
0-#2+3=+.12!12!6&#-0!-#0&!7#-.#$.%.0K!.2!/-&F#0=-&!.23#20+?(L#C&2(C2&8&B$&E(#$($@&(;7&2A0#B(
/&EA0#%(SBD427#$A08(;8840A#$A4B)(



""X #
#
!

LG3@*( 6)( Q)*( 5( /012&342*( ")( !B)E):)(E-0&F.+! H%1=4! ,%.2.,#%! 4&,.+.12! +=//1-0! 3-#F&51-X![ ! E2!
#%>1-.06F!01!#,,=-#0&%K!4&0&,0!%#0&!12+&0!2&12#0#%!+&/+.+)(eBAH&28A$'(4D(UB$#2A4(SB8$A$G$&(4D(
V&0@B4%43'(#BE(/0/#8$&2("@A%E2&BK8(R48CA$#%)(((

LG3@*( 6)( Q)*( V<A88*( 6)*( Q%JR&%4G*( =)*( >4'%&*( S)*( 1%#88*( 6)*( SBAP@GBG*( ")*( )( )( )( 1#$&8*( ;)( !+,9[:)(
S7C%&7&B$#$A4B( 4D( ;2$&7A8( "%4GE( #$( /0/#8$&2( "@A%E2&BK8( R48CA$#%?( ;B( ABB4H#$AH&*( @A3@(
DAE&%A$'(7ABA7#%(C@'8A0#%(C2&8&B0&(C@'8A4%43A0#%(E#$#(C%#$D427)(SB)(

Z#78@#<*( Q)( !+,9,:)( >I;( >&0&C$A4B)( Z&$2A&H&E( D247(
@$$C8?WW<<<)$&M#8$2APGB&)423W+,9,W,+W++WE8@8J$G2B&EJ4H&2J@GBE2&E8J4DJEB#J8#7C%&8J$4J
D&E8W(

ZA0@#2E8*( Q)( L)( !9--N:)( L24M'( 04B8&B$( Z&$2A&H&E( D247(
@$$C?WWPA4$&0@)%#<)%8G)&EGW\44O8W%PPWMN,+)@$7(

Z4P%AB3*( /)(Z)*(R44E*(k)*(R4G8$4B*(R)*(LA%%*(Z)*(Y#'*(6)*(5(QH#B8*(R)( /)( !+,,]:)(LGP%A0(#$$A$GE&8(
$4<#2E8($@&(G8&(4D(C2A7#2'(0#2&(C#$A&B$(2&042E(E#$#(AB(7&EA0#%(2&8&#20@(<A$@4G$(04B8&B$?(
#(bG#%A$#$AH&(8$GE')(G1=-2#%!13!F&4.,#%!&06.,+@!NB!9:*(9,] J9,-)( (

Z4$@80@A%E*(6)(/)*(X#BE2A3#B*(")(L)*("24BAB*(6)(a)*(k#G8@#%*(Z)*(X40O%&'*(=)(a)*(\G2EA0O*(Q)*()()()(
\#$&8*(>)(a)(!+,,_:)(V@&("2A$A0#%("#2&(=#D&$'(=$GE'?(V@&(AB0AE&B0&(#BE(B#$G2&(4D(#EH&28&(
&H&B$8(#BE(8&2A4G8(7&EA0#%(&22428(AB(AB$&B8AH&(0#2&)(H-.0.,#%!,#-&!F&4.,.2&@!NN![:*(9`-] J
9g,,)( (

=#D2#B*(")*(\%447248&B*(/)*(R#774BE*(a)(Q)*(X#PO4DD*(=)*(/#2O&%JY4M*(=)*(V#B3*(L)(")*(5(>&$7&2*(
>)(!+,,g:)(V4<#2E(#(B#$A4B#%(D2#7&<42O(D42(8&04BE#2'(G8&(4D(@&#%$@(E#$#?(;B(;7&2A0#B(
7&EA0#%( ABD427#$A08( 840A&$'( <@A$&( C#C&2)(G1=-2#%! 13! 06&! EF&-.,#2! :&4.,#%! S231-F#0.,+!
E++1,.#0.12@!'(!9:*(9J-)(E4A?9,)99-gWF#7A#)/++gN(

=#@44*(=)(=)*(6#'#C#BEA#B*(")*(1#23*(1)*(k#DD#8@A*(Y)*("@GB3*(=)*(5(\4T423A*(;)(!+,9]:)(R&#2$(P&#$8(
AB($@&(0%4GE?(>A8$2APG$&E(#B#%'8A8(4D(&%&0$24C@'8A4%43A0#%(w\A3(>#$#w(G8AB3(0%4GE(047CG$AB3(
D42(&CA%&C8'(0%ABA0#%(2&8&#20@)(G1=-2#%!13!06&!EF&-.,#2! :&4.,#%!S231-F#0.,+!E++1,.#0.12@!
A' !+:*(+`NJ+g9)(E4A?9,)99N`W#7A#FB%J+,9NJ,,+9_ (

=#BE&284B*(=)(")*(\24$@&28*(k)(\)*(/&20#%E4*(I)(>)*("%#'$4B*(Q)(a)*(;B$477#2A#*(;)(R)(/)*(;GD4M*(
=)(;)*()()()(R4%7*(S)(;)(!+,9g:)(LGP%A0(;$$A$GE&8($4<#2E("4B8&B$(#BE(>#$#(=@#2AB3(AB(\A4P#BO(
Z&8&#20@?(;(X#23&(/G%$AJ8A$&(QMC&2A7&B$#%(=G2H&'(AB($@&(e=)(EF&-.,#2!G1=-2#%!13!L=F#2!
P&2&0.,+@!'BB!N:*(]9] J]+g)( (

=#BE@G*(Q)*(a&AB8$&AB*(=)*(/0k&$@#B*(;)*(5(6#AB*(=)(R)(!+,9+:)(=&04BE#2'(G8&8(4D(&%&0$24BA0(@&#%$@(
2&042E(E#$#?(P&B&DA$8(#BE(P#22A&28)(G1.20!H1FF.++.12!G1=-2#%!12!Q=#%.0K!#24!<#0.&20!9#3&0K@!
NC!9:*(N]J],)( (

=#2A#*( =)*( Z#F#BA*( ;)( k)*( 14G%E*( 6)*( k4%%&2*( >)( X)*( 5( L&BB*( ;)( ;)( !+,9N:)( SB$&32#$A4B( 4D( Q#2%'(
L@'8A4%43A0#%( Z&8C4B8&8( L2&EA0$8( X#$&2( S%%B&88( =&H&2A$'( AB( L2&$&27( SBD#B$8)(9,.&2,&!
"-#2+%#0.12#%!:&4.,.2&@!A!][:*(][2#`_)( (

=@#@#2*(d)(!9--g:)(;(D2#7&<42O(D42(OB4<%&E3&JP#8&E($&7C42#%(#P8$2#0$A4B)(E-0.3.,.#%!S20&%%.>&2,&@!
IB !9J+:*(g-J9NN)((

=@#BO#2#B*(=)*(X#B3&2*(6)*(k#TTA*(=)(I)*(X#C$44O*(;)(Z)*(5(a#%8@*(/)(!+,,`:)("G7G%#$AH&(ABE&M(4D(
&MC48G2&($4(@'C40#2PA#(#BE(@'C&24MA#(#8(2A8O(D#0$428(D42(C&2AH&B$2A0G%#2(%&GO47#%#0A#(AB(
%4<(PA2$@(<&A3@$(ABD#B$8)(<&4.#0-.,+@!''C!]:*(9`_] J9`_-)(E4A?9,)9_]+W(C&E8)+,,_J+]`N (

=@&#2&2*(")(!+,,,:)(V@&("ZS=LJ>/(/4E&%?(V@&(I&<(\%G&C2AB$(D42(>#$#(/ABAB3)(G1=-2#%!13!*#0#!
e#-&61=+.2>@!\*(9N̂ ++)((

=@&&@#B*(/)(!+,99:)("#B(P24#E(04B8&B$(P&(ABD427&E(04B8&B$n(<=$%.,!L&#%06!J06.,+@!(!N:*(++`J+N_)((
=AB3@#%*(I)*(UP&2%&*(k)*(\G23&88*(Q)*(5(RGP&2JUO2#AB&0*(6)(!+,,+:)(L#2&B$8K(C&20&C$A4B8(4D(2&8&#20@(

<A$@(B&<P42B8)(G1=-2#%!13!<&-.2#01%1>K@!AA!9:*(_g^`N)(E4A?9,)9+,NW,,,,`]_, J9---,],+, J
,,+9] (

=2A<#$#B#OG%*( k)*( a&A8*( U)( Y)*( ;%%4T#*( 6)( X)*( k&%HA&*( a)*( a&AB$2#GP*( /)*( 5( X#8#3B#*( X)( !9-[N:)(
;B#%'8A8(4D(B#204$A0(#B#%3&8A0(G8#3&(AB($@&($2&#$7&B$(4D(C48$4C&2#$AH&(C#AB)(G1=-2#%!13!06&!
EF&-.,#2!:&4. ,#%!E++1,.#0.12@!A\B!g:*(-+` J-+-)( (

=$&E7#Bc8( /&EA0#%(>A0$A4B#2')( !+,,]:)(90&4F#2f+! :&4.,#%!*.,0.12#-K!31-!06&!L&#%06!<-13&++.12+!
#24!V=-+.2>@!S%%=+0-#0&4!!_(&E):?(XACCAB04$$(aA%%A#78(5(aA%OAB8)(

=$&B84B*(\)(6)*(\&0@&2*(6)(")*(5(/0SB$48@*(I)(!+,,]:)(I&4B#$#%(2&8&#20@?(V@&(C#2&B$#%(C&28C&0$AH&)(
E-,6.7&+! 13! *.+&#+&! .2! H6.%46114?! Y&0#%! #24! V&12#0#%! J4.0.12@! CI!]:*( YN+9JN+])(
E4A?9,)99N`W#E0)+,,+),+9-N9(



""! #
#
!

=$4%%*(\)(6)*(142E4B*(V)*(k424B&8*(=)(\)*(=@#BO#2#B*(=)*(V'84B*(6)(Q)*(\#G&2*(")(Z)*()()()(a2A3@$*(X)(X)(
!9--`:) (X#$&J4B8&$(8&C8A8(AB(H&2'(%4<(PA2$@(<&A3@$(B&4B#$&8?( ;(2&C42$(D247($@&(I#$A4B#%(
SB8$A$G$&( 4D( "@A%E( R&#%$@( #BE( RG7#B( >&H&%4C7&B$( I&4B#$#%( Z&8&#20@( I&$<42O)("6&!
G1=-2#%!13!/&4.#0-.,+@!'AI!9:*(`NJg9)((

=<&&B&'*(X)(!+,,,:)(=A7C%&(>&7432#C@A08(UD$&B(SE&B$AD'(L&4C%&(eBAbG&%')!*#0#!<-.7#,K!e1-X.2>!
<#/&-!N)(Z&$2A&H&E(D247(@$$C?WWE#$#C2AH#0'%#P)423WC24F&0$8WAE&B$ADA#PA%A$'WC#C&29)CED((

V#BB&2*( ;)( !+,9g:)( =$2&B3$@&BAB3( L24$&0$A4B( 4D( L#$A&B$( /&EA0#%( >#$#)( Z&$2A&H&E( D247(
@$$C8?WW$0D)423W04B$&B$W2&C42$W8$2&B3$@&BAB3JC24$&0$A4BJC#$A&B$J7&EA0#%JE#$#W(

V#2B4<J/42EA*(a)(U)*(R#G*(")*(a#2E&B*(;)*(5(=@&#2&2*(;)(6)(!+,,,:)(R48CA$#%(742$#%A$'(AB(2&%#$A4B($4(
8$#DD(<42O%4#E?(#(]J'&#2(8$GE'(AB(#B(#EG%$(AB$&B8AH&J0#2&(GBA$)("6&!`#2,&0@!N\M!-++_:*(9[_ J
9[-)( (

V#8O( Y420&( 4D( $@&( QG24C&#B( =40A&$'( 4D( "#2EA4%43'( $@&( I42$@( ;7&2A0#B( =40A&$'( 4D( L#0AB3(
Q%&0$24C@'8A4%43')(!9--`:)(R&#2$(2#$&(H#2A#PA%A$'(8$#BE#2E8(4D(7&#8G2&7&B$*(C@'8A4%43A0#%(
AB$&2C2&$#$A4B(#BE(0%ABA0#%(G8&)(H.-,=%#0.12@!IN*(9,]N J9,`_)(E4A?9,)99`9W,9)"SZ)-N)_)9,]N(

V@&( I#$A4B#%( R&#%$@( #BE( /&EA0#%( Z&8&#20@( "4GB0A%*( V@&( ;G8$2#%A#B( Z&8&#20@( "4GB0A%( #BE(
eBAH&28A$A&8(;G8$2#%A#*(5("4774B<&#%$@(4D(;G8$2#%A#)(!+,,g(!eCE#$&E(+,9[::)("6&!V#0.12#%!
90#0&F&20!12!J06.,#%!H124=,0!.2!L=F#2!R&+&#-,6?(I#$A4B#%(R&#%$@(#BE(/&EA0#%(Z&8&#20@(
"4GB0A%)(

V@477#BE2#7*(;)*(QO%GBE*(6)(/)*(5(/012&342*(")(!+,9N:)(*&0&,0.12!13!#/21&#!3-1F!-&+/.-#01-K!
0.F&! +&-.&+! 4#0#! =+.2>! ,%.2.,#%%K! -&,1>2.U#$%&! 3&#0=-&+! #24! XVV! ,%#++.3.,#0.12?( L#C&2(
C2&8&B$&E(#$($@&(N_$@(;BBG#%(SB$&2B#$A4B#%("4BD&2&B0&(4D($@&(SQQQ(QB3AB&&2AB3(AB(/&EA0AB&(
#BE(\A4%43'(=40A&$')(

V@477#BE2#7*(;)*(QO%GBE*(6)(/)*(/012&342*(")*(LG3@*(6)(Q)*(5(6#7&8*(;)(1)(!+,9]:)(E!-=%&Z$#+&4!
0&F/1-#%! #2#%K+.+! F&0614! 31-! 12%.2&! 6&#%06! #2#%K0.,+! #24! .0+! #//%.,#0.12! 31-! -&#%Z0.F&!
4&0&,0.12!13!2&12#0#%!+/&%%+)(L#C&2(C2&8&B$&E(#$($@&(+,9](SQQQ(SB$&2B#$A4B#%("4B32&88(4B(
\A3(>#$#*(;B0@42#3&*(;k*(e=;)((

VGT0G*(j)*(I#8*(=)*(e%G8#2*(e)*(e3G2*(;)*(5(k#A8&2*(6)(Z)(!+,,-:)(;%$&2&E(@&#2$(2@'$@7(E'B#7A08(AB(
H&2'( %4<( PA2$@( <&A3@$( ABD#B$8( <A$@( A7C&BEAB3( AB$2#H&B$2A0G%#2( @&7422@#3&)(<&4.#0-.,+@!
'AN!N:*([9, J[9_)(E4A?9,)9_]+WC&E8)+,,[J,+_N(

H#B(j&&B*(Q)(\)(!+,,[:)(UP8$#0%&8($4(QG24C&#B(2&8&#20@(C24F&0$8(<A$@(E#$#(#BE($A88G&?(84%G$A4B8(
#BE( DG2$@&2( 0@#%%&B3&8)(J=-1/&#2! G1=-2#%! 13! H#2,&-@! ((!9,:*( 9]N[ J9]_,)(
E4A?9,)9,9`WF)&F0#)+,,[),N),99(

j&27&G%&B*( Q)*( =0@7AE$*( /)( k)*( ;#24B84B*( I)( k)*( kG&B&B*( /)*( 5( H#B( X&&G<&B*( Y)( Q)( !+,,-:)(
UP$#ABAB3(tD2&8@K(04B8&B$(D42(3&B&$A0(2&8&#20@(<A$@(PA4%43A0#%(8#7C%&8(#20@AH&E(9,('&#28(
#34)(J=-1/&#2!G1=-2#%!13!H#2,&-@!(\!g:*(99`[ J99g])(E4A?9,)9,9`WF)&F0#)+,,[)99),++(

j4 2@A&8*(a)(!+,9`:)("ZS=LJ>/( ^(;( =$#BE#2E(/&$@4E4%43'($4(QB8G2&(#(144E(UG$047&)(Z&$2A&H&E(
D247( @$$C8?WW<<<)E#$#80A&B0&0&B$2#%)047WC24DA%&8WP%438W02A8CJE7 J#J8$#BE#2EJ
7&$@4E4%43'J$4J&B8G2&J#J344EJ4G$047&(

a&A8O4CD*( I)( 1)*( R2AC08#O*( 1)*( =<#7AB#$@#B*( =)*( 5( a&B3*( ")( !+,9N:)( >&DABAB3( #BE( 7&#8G2AB3(
047C%&$&B&88( 4D( &%&0$24BA0( @&#%$@( 2&042E8( D42( 8&04BE#2'( G8&)(G1=-2#%! 13! $.1F&4.,#%!
.231-F#0.,+@!(M!_:*([N, J[N`)( (

a&BE%&2*(>)(!+,,`:)(UB&J$A7&(3&B&2#%(04B8&B$(D42(2&8&#20@(4B(PA4%43A0#%(8#7C%&8)(T:G@!NNA!g_],:*(
_]] ^_]g)(E4A?9,)99N`WP7F)NN+)g_],)_]](

a&BE%&2*(>)( !+,9N:)( \24#E(H&28G8(P%#BO&$(04B8&B$(D42(2&8&#20@(<A$@(@G7#B(PA4%43A0#%(8#7C%&8)(
L#+0.2>+!H&20&-!R&/1-0@!(N!_:*(N̂ ])( (

aA%%A84B*(>)(6)*(=0@<#2$T*(X)*(;P&%84B*(6)*("@#2%&8*(")*(=<AB$4B*(/)*(I42$@2GC*(>)*(5(V@#P#B&*(X)(
!+,,g:)(;%$&2B#$AH&8($4(C24F&0$J8C&0ADA0(04B8&B$(D42(#00&88($4(C&284B#%(ABD427#$A4B(D42(@&#%$@(
2&8&#20@?(<@#$(A8($@&(4CABA4B(4D($@&("#B#EA#B(CGP%A0n(G1=-2#%!13!06&!EF&-.,#2! :&4.,#%!
S231-F#0.,+!E++1,.#0.12@!'(!`:*(g,` Jg9+)(E4A?9,)99[`W9]g+J̀ -N- J- J9[ (

aA%%A84B*(>)(6)*(=$&&H&8*(j)*("@#2%&8*(")*(=0@<#2$T*(X)*(Z#BD42E*(6)*(;3#2<#%*(1)*()()()(V@#P#B&*(X)(
!+,,-:)( "4B8&B$( D42( G8&( 4D( C&284B#%( ABD427#$A4B( D42( @&#%$@( 2&8&#20@?( E4( C&4C%&( <A$@(
C4$&B$A#%%'(8$A37#$ATAB3(@&#%$@(04BEA$A4B8(#BE($@&(3&B&2#%(CGP%A0(EADD&2(AB($@&A2(4CABA4B8n(
T:H!F&4.,#%!&06.,+@!'B*(9,)(E4A?9,)99[`W9]g+J̀ -N- J9, J9, (



""> #
#
!

aA2$@*(Z)*(5(RACC*(6)(!+,,,:)("ZS=LJ>/?(V4<#2E8(#(8$#BE#2E(C240&88(74E&%(D42(E#$#(7ABAB3)(SB(S2!
<-1,&&4.2>+!13!06&!(06!.20&-2#0.12#%!,123&-&2,&!12!06&!/-#,0.,#%!#//%.,#0.12+!13!X215%&4>&!
4.+,17&-K!#24!4#0#!F.2.2>(!CC)(+-JN-:)(

a44E*(;)*(Uc\2A&B*(>)*(;%$7#B*(/)*(k#22*(;)*(1#88&2*(e)*(\#2J=AB#A*(/)*()()()(a4F0AO*(/)(6)(!+,9]:)(
SB$&32#$AB3(;CC24#0@&8($4(L2AH#0'(;02488($@&(Z&8&#20@(XAD&0'0%&?(X4B3JV&27(X4B3A$GEAB#%(
=$GEA&8)(T&-XF#2!H&20&-!R&+&#-,6!<=$%.,#0.12@!AB'(Z'A )(E4A?9,)+9N-W882B)+]`-[][(

a42%E( R&#%$@( U23#BAT#$A4B)( !+,9[:)( L2&$&27( PA2$@)( Z&$2A&H&E( D247( @$$C?WW<<<)<@4)AB$WB&<8J
2447WD#0$J8@&&$8WE&$#A%WC2&$&27(

a42%E( R&#%$@( U23#BAT#$A4B)( !+,9-:)( I&<P42B8?( 2&EG0AB3( 742$#%A$')( Z&$2A&H&E( D247(
@$$C8?WW<<<)<@4)AB$WB&<8J2447WD#0$J8@&&$8WE&$#A%WB&<P42B8J2&EG0AB3J742$#%A$'(

d#4*(a)*( "@G*(")*(5(XA*(x)( !+,9,:)("6&!=+&!13!RYS*! .2!6&#%06,#-&)!T&2&3.0+!#24!$#--.&-+)(L#C&2(
C2&8&B$&E( #$( $@&( +,9,( SQQQ( SB$&2B#$A4B#%( "4BD&2&B0&( 4B( ZYS>JV&0@B4%43'( #BE(
;CC%A0#$A4B8(!ZYS>JV;:*(1G#B3T@4G*("@AB#)((

xGC#B0A0*( 6)( ;)*( 1A%%A&*( L)*( =$2&AB&2*( >)( X)*( a#$$8*( 6)( X)*( 5( =0@7AE$*( \)( !9--g:)( >&$&27AB#B$8( 4D(
C#2&B$#%(#G$@42AT#$A4B(D42(ABH4%H&7&B$(4D(B&<P42B(ABD#B$8(AB(0%ABA0#%($2A#%8)(<&4.#0-.,+@!II!9:*(
Q`)((

(
(
(
(
(
(
(
(
(
(



!!" #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

4'2$)2-)5 !
3&$&-2*5!!
3&$&-.,5!
'-2).'.#$2*! !
,#$%&$' !

"#$%&$'(!)**+%),-.#/!
*)+'#0(!1%+!)!(0234!)0!
0-'! 0.5'! 0-)0! 0-'!
.#1)#0! 6',%5'(!
'&./.6&'7! 89:(! )+'!
*+%$.3'3! ;.0-! $'+6)&!
)#3! ;+.00'#!
.#1%+5)0.%#! )#3!
'#,%2+)/'3! 0%! )(<!
=2'(0.%#(! 6'1%+'!
0-'4!5)<'!)!3',.(.%#!
0%!*)+0.,.*)0'7! "1!0-'4!
,%#('#0!0%!*)+0.,.*)0'!
.#! 0-'! (0234>! 0-'4!
52(0! (./#! )! ,%#('#0!
1%+57!?@A!

BCD! :%(0! ,%55%#! )#3! ;.3'&4! 2('3!
,%#('#0! 5%3'&E! 1)5.&.)+! *+%,'((! 0%!
5)#4!+'(')+,-'+( !?FA?@A!
!
BGD!H)+0.,.*)#0(IJ!89:(I!3',.(.%#(!5)4!
,-)#/'!)10'+!.#.0.)&!,%#('#0 !
!
BGD!K!$)+.'04!%1!3',.(.%#(!)+'!5)3'!)0!)!
(.#/&'!*%.#0!.#!0.5'!?FA!
!
BGD!LM*&).#.#/!(0234!.#1%+5)0.%#!,)#!)33!
%#!0%!)!*%0'#0.)&&4!&'#/0-4!)#3!,%5*&'M!
,%#('#0!*+%,'(( !?FA!
!
BGD!9.11.,2&0!0%!)**&4!;-'#!0.5'!.(!&.5.0'3!
B'7/7! .#! (023.'(! .#$%&$.#/! '5'+/'#,4!
(,'#)+.%(!%+!*+%,'32+'(D!?@A!
!
BGD! :)4! &')3! 0%! 3',+')('3! '#+%&&5'#0!
32'! 0%! .#$)(.$'#'((! %1! +'(')+,-!
*+%0%,%&(>!&),<!%1!6'#'1.0!1%+!0-'! .#1)#0!
'#+%&&'3>! )#3J%+! 0-'! .#1)#0I(! .&&#'((!
('$'+.04 !?@A!
!
BGD! N'/)0.$'! .5*),0! %1! 1%+5)&! ;%+3.#/!
20.&.O'3! .#! ;+.00'#! .#1%+5)0.%#! )#3!
,%#('#0!1%+5(!?@A!
!
BGD! H)+0.,.*)#0(J89:(! 5)4! 'M*'+.'#,'!
.#1%+5)0.%#!%$'+&%)3!+'/)+3.#/!)!(0234!
)#3!*%0'#0.)&!.#,.3'#0)&!1.#3.#/(!?FA!

!!
!!! ! ! !!!!!!!!!=! !



!!$ #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

0)12$,&) 5!
2$'&$2'2* !
,#$%&$' !

"#$%&$'(!)**+%),-.#/!
*)+'#0(!.#!)3$)#,'!%1!
0-'.+!.#1)#0I(!'&./.6.&.04!
1%+! )! (02347! H)+'#0(!
)+'! (%&.,.0'3! .#!
)#0.,.*)0.%#!0-)0!0-'.+!
.#1)#0! ;.&&! 5''0! 0-'!
(0234! .#,&2(.%#!
,+.0'+.)! )0! )! 1202+'!
3)0'7!?@A!
!
P10'#! 2('3! *+.%+! 0%!
6.+0-! B'7/7! 32+.#/! 0-'!
)#0'#)0)&! *'+.%3D!
(''<.#/! *%(0#)0)&!
'#+%&&5'#0!?@A!
!
:%(0! (2.0)6&'! 1%+!
(023.'(! 0-)0! .#$%&$'!
0-'! .55'3.)0'!
*%(0#)0)&!*'+.%3!?@A!

BGD!H%((.6.&.04!%1!%$'+62+3'#.#/!*)+'#0(!
;.0-! 2##','(()+4! .#1%+5)0.%#! .#! 0-'!
(.02)0.%#!0-)0!0-'.+!.#1)#0!3%'(!#%0!5''0!
0-'! (0234I( ! .#,&2(.%#!,+.0'+.)! '(*',.)&&4!
.#! (.02)0.%#(! ;-'+'! *)+'#0(! )+'! /.$'#!
.#1%+5)0.%#! )6%20! #'%#)0)&! (023.'(! .#!
0-'! *+'#)0)&! *'+.%3! )#3! 5)0'+#)&!
(023.'(!)+'!(%&.,.0'3!(.52&0)#'%2(&4!?@A!
?FQA!
!
BGD!N%0!*%((.6&'!0%!<#%;! ;.0-! ,'+0).#04!
;-'#!)#!.#1)#0!;.&&!6'!'&./.6 &'!1%+!5)#4!
(023.'(E!*%((.6.&.04!0-)0!*)+'#0(!5)4!#%0!
6'!)6&'!0%!+',)&&!0-'!(*',.1.,!3'0).&(!%1!)!
(0234! %+! *'+-)*(! '$'+! 6'.#/!
)**+%),-'3!1%+!,%#('#0!)0!)&&>!1%&&%;.#/!
0-'.+!.#1)#0I(!6.+0-!?@A!
!
BGD! N%0! +',%55'#3'3! 1%+! 5)R%+.04! %1!
(023.'(!.#!0-'!N"ST! '#$.+%#5'#0!?@A!
!
BGD!U)&.3.04! %1! ,%#('#0! %60).#'3! 32+.#/!
&)6%2+!.( !=2'(0.%#)6&'!?FQA!
!
BGD!P60).#.#/! ,%#('#0! 1+%5! -./- ! +.(<!
*+'/#)#,.'(!5)4! *20 !2#32'! (0+'((!%#!
*)+'#0( !?FQA!

! ! !

!!!!!!!!!!
!
!
!
!
!!!!!!!!!=!

!

6*2$7&'! !
,#$%&$' !

K#! .#3.$.32)&I(!
,%&&',0'3! ()5*&'! B%+!
3)0)D! ;%2&3!6'!2('3!
;.0-%20! 12+0-'+!
,%#('#0! %+!
+'(0+.,0.%#(7! H)0.'#0(!
*+%$.3'!,%#('#0!%#,'!
)#3! '#0+2(0!
+'(')+,-'+(! )#3!
'0-.,(! ,%55.00''(! 0%!
+'$.';! )#3! )**+%$'!

BCD! P#'G0.5'! ,%#('#0! (.5*&.1.'(! 0-'!
+'(')+,-!*+%,'(( !?VA!
!
BGD! W'/)&! ,-)&&'#/'( ! )((%,.)0'3! ;.0-!
6&)#<'0! ,%#('#0! 5%3'&(! -)$' ! 6''#!
2#3'+*&)4'3! ?VA!
!
BGD!K(!6&)#<'0!,%#('#0(!)+'!#','(()+.&4!
$)/2'>! 0-'4! )+'! 0%%! /'#'+)&! 0%! -)$'!
52,-!&'/)&!;'./-0 !?VA!
!

! ! ! !!!!!!!!!=! !



!!% #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

)#4! 1202+'! +'(')+,-!
*+%R',0(!?FXA!

BGD! 9%! #%0! )&&%;!*)0.'#0(! 0%! ),0!
5')#.#/12&&4!%#!0-'.+!,%#0.#2.#/!+./-0!0%!
,%#0+%&!0-'.+!-')&0-!.#1%+5)0.%#!?VA!
!
BGD! 8)5*&'(! %+! 3)0)! 5)4! 6'! 2('3! .#!
1202+'! (023.'(! 0-)0! ,%#1&.,0! ;.0-! )#!
.#3.$.32)&I(!12#3)5'#0)&!$)&2'(!?VA!
!
BGD!9%'(! #%0! *+%$.3'! *)+0.,.*)#0(! ;.0-!
0-'! )6.&.04!0%!,%#0+%&!0-'!(*',.1.,!*+%R',0(!
)(!0%!;-.,-!0-'.+!()5*&'(J3)0)!)+'!0%!6'!
2('3! .#E! )#! .#3'*'#3'#0! 6%34! B'7/7!
YLZD!5)<'(!0-'('!3',.(.%#(!%#!6'-)&1!
%1!0-'!.#3.$.32)&!;-%!*+%$.3'(!,%#('#0!

6#$2!8.)&! !
,#$%&$' !

K! *)0.'#0! 5)<'(!
.#1%+5'3! ,%#('#0!
)10'+! )! ,%&&)6%+)0.$'!
3.(,2((.%#! ;.0-! 0-'!
,&.#.,.)#!?[A?\A!

!

! ! ! ! !

6-#2)!,#$%&$' ! K! *+%,'((! 64! ;-.,-!
)#!.#3.$.32)&!3%#)0'(!
0-'.+! ()5*&'(! B%+!
3)0)D! 1%+! )! 6+%)3!
+)#/'! %1! 1202+'!
(023.'(>! (26R',0! 0%!
(*',.1.'3! +'(0+.,0.%#(!
?FXA!
!
K#! .#3.$.32)&! .(!
*+%$.3'3! 0-'! %*0.%#!
%1! ,%#('#0.#/! 0%!
1202+'! +'(')+,-! %1! )!
*)+0.,2&)+! 04*'! ;.0-!
+'/)+3(! 0%! 6%0-!
,%#0'#0! )#3! ,%#0'M0!
+)0-'+! 0-)#! 0%! R2(0! )!
(*',.1.,! +'(')+,-!
*+%R',0!?FXA!

BCD!K!6+%)3!,%#('#0!+'(0+.,0.%#!5)4!6'!
0-)0! .1! ,'+0).#! 04*'(! %1! +'(')+,-! )+'!
<#%;#!0%!,%#1&.,0! ;.0-!0-'! *)+0.,.*)#0I(!
12#3)5'#0)&! $)&2'(>! 0-.(! ,%2&3! 6'!
*+',&23'3!)0!0-'!*%.#0!%1!.#.0.)&!,%#('#0!
?FXA!!
!
BGD! 9%'(! #%0! *+%$.3'! *)+0.,.*)#0(! ;.0-!
0-'!)6.&.04!0%!,%#0+%&!0-'!(*',.1.,!*+%R',0(!
)(!0%!;-.,-!0-'.+!()5*&'(J3)0)!)+'!0%!6'!
2('3! .#E! )#! .#3'*'#3'#0! 6%34! B'7/7!
YLZD!5)<'(!0-'('!3',.(.%#(!%#!6'-)&1!
%1!0-'!.#3.$.32)&!;-%!*+%$.3'(!,%#('#0!

!
BGD! N%! +'/)+3! 0%! 1202+'! 2('(! ;-'#!
,%#('#0.#/E! ]202+'! 2('(! 3%! #%0!
,%#(0.020'!$)&.3!.#1%+5'3!,%#('#0!

! ! ! !!!!!!!!!=! !



!!& #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

"2%,2).$3! !
,#$%&$' !

K!*+%,'((!0-)0!%11'+(!
3%#%+(! (2,,'((.$'!
,-%.,'(>!(0)+0.#/!;.0-!
6&)#<'0! ,%#('#0! )(!
0-'! 3'1)2&0! B'7/7!
0-%('! ;-%! )+'!
2#,%51%+0)6&'! ;.0-!
6&)#<'0! ,%#('#0!
,%2&3! 6'! %11'+'3!
^6+%)3_! ,%#('#07! "1!
0-'! 3%#%+! %6R',0(>!
0-'#! 0-'4! 5)4! 6'!
%11'+'3!0-'!,-)#,'!0%!
%*0! %20! %1! ,'+0).#!
1%+5(!%1!+'(')+,->!%+>!
%11'+'3!0-'!,-)#,'!0%!
%*0!.#!0%!,'+0).#!04*'(!
%1!+'(')+,-D!64!2(.#/!
,%5*20.#/!
0',-#%&%/4!?XA!

BCD!K( ! *)+0! %1! )! ,)(,)3'! %1! ,-%.,'(>!
^6+%)3_! ,%#('#0! 5)4! 6'! )#! '11.,.'#0!
;)4!0%!,&2(0'+!&.<'&4!%6R',0.%#(!;.0-%20!
6'.#/! 0%%! ,%/#.0.$'&4! 62+3'#(%5'! %#!
*)0.'#0(7!Z4!+'0).#.#/!0-'! 12&&!+)#/'!%1!
*%0'#0.)&! ,%#('#0! (,%*'>! 1+%5! 6&)#<'0!
0%!%*0G.#>!0-'!+'/.5'!,)#!6'00'+! +'(*',0!
)20%#%54! )#3! +'1&',0! 3%#%+!
*+'1'+'#,'( 7! ?XA!
!
BCD!N23/'(! (26R',0(! 0%;)+3! 6&)#<'0!
,%#('#0! ;-.&'! +'0).#.#/! %*0.%#(! 1%+!
3%#%+(!;-%!;%2&3!*+'1'+!)!5%+'!&.5.0'3!
1%+5! %1! ,%#('#07!`-.( ! 5)4! -'&*!
6.%6)#<(!5.#.5.O'!,%(0(!)#3!5)M.5.O'!
2('!%1!0-'.+!()5*&'(7 !?XA!
!
BGD!8%5'!3%#%+(!5)4!;)#0!0%!%#&4!)&&%;!
;%+<! %#! )! *)+0.,2&)+! 3.(')('! )11',0.#/!
0-'.+! 1)5.&47! 8%5'! 6.%6)#<(! 5)4! 1.#3!
0-)0! .0! .(! #%0! ,%(0G'11',0.$'! 0%! ),,'*0!
(2,-! +'(0+.,0'3! ()5*&'(>! )# 3!
,%#('=2'#0&4! 5)4 ! 3',&.#'! 0%! ),,'*0!
0-'57! ?XA!
!
BCD!a'0 ! 0-'+'! )+'! &.<'&4! .#(0)#,'(! .#!
;-.,-! )! (*',.5'#! .(! (%! .5*%+0)#0! 0%!
+'(')+,-!0-)0!#)++%;!,%#('#0!.(!6'00'+!
0-)#!#%#'!)0!)&&7!?XA!

!!!!!!!!=! ! !!!!!!=! ! !

"#99.''&&! !
,#$%&$' !

"#$%&$'(! 0-'!
Y'(')+,-! L0-.,(!
Z%)+3! BYLZDJ! W%,)&!
Y'(')+,-! L0-.,(!
S%55.00'' ! BWYLSDJ!
"#(0.020.%#)&! Y'$.';!
Z%)+3! B"YZDJ! L0-.,(!
Y'$.';!Z%)+3!BLYZD!
'M)5.#.#/! 0+.)&(! %#!

BGD!L0-.,)&!)#3!*+),0.,)&.04!,%#,'+#(b!
¥! c2'(0.%#)6&'! .1! YLZ(! (-%2&3!

5)<'! 3',.(.%#(! 1%+ ! .#3.$.32)&(!
,%#(.3'+.#/!-%;!*+'%,,2*.'3!0-'4!
)&+')34!)+' !?@A!

¥! YLZ(! ,)##%0! <#%;! 0-'! (*',.1.,!
3'0).&! +'/)+3.#/! '),-! )#3! '$'+4!
,)('!%+!*)+0.,.*)#0!(.02)0.%#!?@A!

! ! !

!!!!!!!!
!!!!!!!!=!!
!!!"#$%!&'!!
!!!!()*+,'- !
!!!!!,./),! !
!!/0)12+)#34!

!



!'( #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

6'-)&1! %1! *%0'#0.)&!
*)0.'#0!(26R',0(! ?@A!
!
`-'! YLZ! 5)<'(! )!
3',.(.%#!%#!6'-)&1!%1!
.#3.$.32)&! *)0.'#0(!
0-)0! )+'! '&./.6&'! 1%+!
0-'! (0234! B.7'7! %#! )!
,)('! 64! ,)('! 6)(.(D !
?@A!

¥! W.<'&4!0-)0! YLZ(! )+'! 2#)6&'! 0%!
5)<'!3',.(.%#(!;.0-.#!(%5'!/.$'#!
0.5'1+)5'( !?@A!

¥! "#! #%#G'5'+/'#,4! (.02)0.%#(>!
-')&0- ! ,)+'! *+%1'((.%#)&( ! )+'!
+'(0+).#'3!1+%5!5)<.#/!3',.(.%#(!
%#! 6'-)&1! %1! ,%5*'0'#0! *)0.'#0(!
?@A!

"#$'-.1&)! !
,#$%&$' !

K#! .#3.$.32)&! .(!
*+'('#0'3! ;.0-! )!
^5'#2_! %1! ,-%.,'(!
)#3! )! +'(*%#('! .(!
'&.,.0'37! `-.(! 5'#2!
5)4!6'!),,%5*)#.'3!
64!)!&)+/'!=2)#0.04!%1!
.#1%+5)0.%#>! 5%(0! %1!
;-.,-! .(! #%0! (*',.1.,!
0%! *)0.'#0! %+! %#! 0-'!
%0-'+! 'M0+'5'>! &.00&'!
%+! #%! .#1%+5)0.%#!
5)4!6'!*+%$.3'37! ?\A!

BGD!L5*-)(.(!%1!,%#0+.$'3!,%#('#0!.(!#%0!
%#!'#(2+.#/!0-'!*)0.'#0d(!2#3'+(0)#3.#/!
%1!.#1%+5)0.%#!620!%#!-.(J-'+!.#3.,)0.%#!
0-)0! ,&.#.,.)#! 5)4! *+%,''3! ;.0-! 0-'!
*+%*%('3!*+%,'32+'!%+!0+')05'#07!?\ A!

! ! ! ! !

+&8&--&)!!
,#$%&$' !

W'/.(&)0.%#! .#! ,'+0).#!
,%2#0+.'(! *'+5.0!
+'(')+,-! ;.0-%20!
*+.%+! ,%#('#0! ;-'#!
0-'! 1%&&%;.#/!
,%#3.0.%#(! )+'! 5'0!
?QeAb!!
FD!0+')05'#0!.(!!
!!!!+'=2.+'3!2+/'#0&4E!!
QD!2+/'#0!),0.%#!.(!!
!!!!+'=2.+'3! 1%+!0-'!!
!!!!*2+*%('(!%1!0-'! !
!!!!0+.)&!
VD!.0!.(!#%0!+')(%#)6&4!!
!!!!*+),0.,)6&'!0%!!

BCD!8''<.#/!.#1%+5'3!,%#('#0!+'=2.+'(!
0.5'! ;-.,-! .(! &.5.0'3! .#! '5'+/'#,.'(!
;-'#! '$'#! 5.#.5)&! 0+')05'#0! 3'&)4(!
,)#!6'!-)+512&!0%!0-'!*)0.'#0 !?QeA!
!
BCD! H)+'#0B(DJ/2)+3.)#B(D! )+'! #%0!
)&;)4(! *+'('#0! ;-'#! )! ,-.&3! +'=2.+'(!
'5'+/'#,4!0+')05'#0!%+!)!5%0-'+!%1!)!
,+.0.,)&&4!.&&!#'%#)0'!5)4!6'!('3)0'3 !
!
BGD! S&.#.,.)#(! ;.0-! #%! 'M*'+.'#,'! %1!
+'(')+,-!;.0-%20!*+.%+!,%#('#0!5)4!6'!
,%#,'+#'3! 0-)0! 0-.(! 5%3'&! ;%2&3! 6'!
3'0+.5'#0)&! 0%! 0-'! *)+'#0f *+),0.0.%#'+!
+'&)0.%#(-.*7! "#! #)0.%#(! (2,-! )(! 0-'!

! ! ! ! !



!'! #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

!!!!%60).#!,%#('#0!!
!!!!*+%(*',0.$'&4E!)#3!!

!!!gD!)#!'0-.,(! !
!!!!!!!,%55.00''!-)(! !
!!!!!!!)**+%$'3!0-'! !
!!!!!!!,%#('#0!*+%,'32+' !

!
K! ,-.&3! +'(')+,-!
(26R',0! ;.&&! -)$'!
)&+')34! +','.$'3! )#!
.#0'+$'#0.%#!)(!*)+0!%1!
)! 0+.)&! 6'1%+'! )#4!
.#1%+5)0.%#! .(!
*+%$.3'3! %+! ,%#('#0!
.(! (%2/-07!
]2#3)5'#0)&&4!
*'+5.((.%#! .(! (%2/-0!
*%(0G.#0'+$'#0.%#! 0%!
2('! 3)0)! 0-)0! -)$'!
)&+')34! 6''#!
,%&&',0'3! )#3!
,%#('#0! 1%+! 0-'! ,-.&3!
+'(')+,-! (26R',0! 0%!
,%#0.#2'! 0%!0)<'! *)+0!
.#!0-'!0+.)&7!?QeA!
!

T#.0'3! 80)0'(! )#3! 0-%('! .#! 0-'!
L2+%*')#!T#.%#>!.#1%+5'3!,%#('#0!,)#!
%#&4! %,,2+! *+.%+! 0%! '#+%&&5'#07!!
^9'1'++'3_!,%#('#0!.(!#%0!)#!),,'*0)6&'!
0'+57! S%#('=2'#0&4>! 0-'! ;).$'+! %1!
,%#('#0! *+%,'((! .(! 0-'! %#&4! )$).&)6&'!
)&0'+#)0.$'7!?FhA!
!
BGD! Y'5%$'(! *)+'#0(I! B)#3! ,-.&3+'#I(D!
)20%#%54! ?FeA!
!
BCD! "#! ,%#0+)(0>! *+),0.0.%#'+(! ;.0-!
'M*'+.'#,'! %1! 0-.(! ,%#('#0! 5%3'&!
3'(,+.6'3!-%;!1)5.&.'(! ;'+'!+','*0.$'!
0%! 0-'! 5'0-%3! )(! &%#/! )(! 3.(,2((.%#(!
;'+'! )**+%*+.)0'&4! 0.5'3! )#3!
3'5%#(0+)0'3!('#(.0.$'&47!?QeA!

(2$)2'#-:! !
;&'<-$ !

K3$.('!*)+0.,.*)#0(!)0!
0.5'! %1! ,%#('#0! %1!
5)#3)0%+4! .((2'(! %+!
.0'5(! 0-)0! 5)4! 6'!
+'02+#'3! +'/)+3&'((!
%1! ,%#('#0! 0%! +'02+#!
1.#3.#/(7!?FA!
!

BCD!Y'(')+,-'+(I!%6&./)0.%#(!0%!+'02+#!
.#,.3'#0)&!1.#3.#/(!)+'!,&')+&4!3'1.#'3!
1+%5!0-'!6'/.##.#/!%1!,%#('#0!*+%,'(( !
?FA!
!
BGD!S%#(.3'+)6&'!.#1%+5)0.%#!)6%20!
*%((.6&'!1.#3.#/(!)#3!-%;!0-'4!;%2&3!6'!
3')&0!;.0-!;.&&!#''3!0%!6'!*+%$.3'3!)(!
*)+0!%1!0-'!.#.0.)&!,%#('#0!*+%,'((7 !?FA!
!
BGD!"#3.$.32)&(I!,-%.,'(!)6%20!+','.$.#/!
.#,.3'#0)&!1.#3.#/(!)+'!+'(0+.,0'3 !

! ! ! ! !



!'' #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

0%!0-%('!1.#3.#/(!0-'4!3'(.+'!0%!+','.$' !
)#3!0-%('!0-'4!;%2&3!+)0-'+!#%0!
<#%;!)6%20>!&')3.#/!0%!3.(,&%(2+'(!
0-)0!,%2&3!6'!6%0-!2#3'+G!!
)#3!%$'+.#,&2(.$'>!3'*'#3.#/!%# !!
0-'.+!*+'1'+'#, '(7 !?FA!

¥! :)4!3.(,%2+)/ '! !
(0234!!!!!!!!!!!'#+%&&5'#0!?FA!

!
BGD!Y'G,%#0),0.#/!*)+0.,.*)#0(!.(!,%(0&4!.#!
0'+5(!%1!1.#)#,'(>!0.5'!)#3!'11%+0!?FA!

=/&$! !
,#$%&$' !

U%&2#0''+! ,%#('#0(!
0%! 2#+'(0+.,0'3! +'G
3.(,&%(2+'! %1! 3)0)!
%+./.#)0.#/! 1+%5! )!
,%#1.3'#0.)&!
+'&)0.%#(-.*!B.7'7!0-'.+!
-')&0-! +',%+3( D! )#3!
0%! 2#+'(0+.,0'3!
3.(,&%(2+'! %1!
.#1%+5)0.%#! 0-)0!
'5'+/'(! 1+%5! )#4!
1202+'! +'(')+,-! %#!
0-'.+! 3)0)! ('0>! 0-'!
.#1%+5)0.%#! ,%#0'#0!
%1! ;-.,-! ,)##%0! 6'!
*+'3.,0'37! ?FeA!

BCD!̀-'! &')3.#/! 5%+)&! *+.#,.*&'! .(!
$'+),.04! ;-.,-! (-%2&3! *+','3'!
)20%#%54!?FeA!
!
BGD!N%!*+%5.('(!%1!)#%#45.04>!*+.$),4!%+!
,%#1.3'#0.)&.04!)+'!5)3' !?FeA!

!
BGD!9%#%+I(!3)0)!,%2&3!6'!.#,&23'3!.#!)#!
%*'# G),,'((!*26&.,!3)0)6)(' !?FeA!

!
BGD!H)+0.,.*)0.%#! .#$%&$'(! )! ,'+0).#!+.(<!
%1! -)+5! 0%! 0-'5('&$'(! )#3! 0-'.+!
+'&)0.$'(!?FeA!

!
BGD! H)+0.,.*)0.%#! 3%'(! #%0! 6'#'1.0! 0-'!
*)+0.,.*)#0(!.#!)#4!0)#/.6&'!;)47 !?FeA!

!
BGD! i-.&'! ;.0-3+);)&! 1+%5! 0-'! (0234! .(!
*%((.6&'!)0!)#4!0.5'>!,%5*&'0'!+'5%$)&!
%1!3)0)!0-)0!-)$'!6''#!)$).&)6&'!.#!0-'!
*26&.,!3%5).#!5)4!#%0!6'!*%((.6&' !?FeA!

! ! ! !
!!!!!!!!=! !

=/'.$3!#<' ! H)+'#0)&! ,%#('#0! .(!
*+'(25'37! K#!
'&./.6&'! .#1)#0! .(!
)20%5)0.,)&&4!
'#+%&&'3! 2#&'((! 0-'!

BCD!K00'5*0(!0%!&'(('#!*)+'#0)&!3.(0+'(( !
64! +'5%$.#/! (%5'! %1! 0-'! 3',.(.%# G
5)<.#/!%#!6'-)&1!%1!0-'.+!.#1)#0>!)(!0-'4!
)+'!#%0!(%&.,.0'3!1%+!0-'.+!,%#('#0!?@A!
!

! ! ! !!!!!!!!!=! !



!') #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

*)+'#0(! 'M*&.,.0&4!
%6R',0! 0%! 0-'!
'#+%&&5'#07!?@A!
!
!

BCD!Y'(2&0(!.#!0-'!/'#'+)0.%#!%1!$)&2)6&'!
<#%;&'3/'! ')+&.'+! 32'! 0%! .#,+')('3!
'#+%&5'#0!?@A!
!
BGD!9%'(!#%0!+'(*',0!*)+'#0)&!)20%#%54 !
?@A!
!
BGD! :)4! #'/)0.$'&4! )11',0! *)+'#0(I!
*'+,'*0.%#!%1!0-'!(0234!)(!0-'4!5)4!6'!
2#3'+! 0-'! .5*+'((.%#! 0-)0! 0-'!
'M*'+.5'#0)&!.#0'+$'#0.%#!.(! '=2.$)&'#0!
0%! 0+')05'#0! 0-)0! .(! *+%$.3'3! 0%! 0-'.+!
.#1)#0!.(!0-'! -')&0-! ,)+'!2#.0J1),.&.04!B.#!
0-'!,)('!0-)0!0-'!(0234!.(!)!,&.#.,)&!0+.)&D!
)#3J%+! 0-'! *%((.6.&.04! %1! 0-.#<.#/! 0-)0!
)(<.#/! 1%+! 0-'.+! *'+5.((.%#! 0%! '#+%&&!
0-'.+!.#1)#0!.(!)&5%(0!2##','(()+4 !?@A!

=<'%#<-,&)! !
,#$%&$' !

j.$'! *)+0.,.*)#0(!
0-'.+! %;#! +);! 3)0)!
)#3! )&&%;! 0-'5! 0%!
0)<'! 0%! )#%0-'+!
(*',.)&.(0! ;-%! ,)#!
)((.(0!0-'5!0%!3',.3'!
;-)0!.#1%+5)0.%#!0-'4!
;)#0! +'02+#'3! 1+%5!
0-'!(02347!?FA!

BCD! H)+0.,.*)#0(! )+'! (*)+'3! 1+%5! 0-'!
.55'3.)0'! 0)(<! %1! 3',.3.#/! ;-.,-!
1.#3.#/(!0%!+','.$'! )#3!)&&%;(!0-'5!0%!
,-%%('! 0-'.+! %;#! ('+$.,'(! 0%! .#0'+*+'0!
0-'.+!%;#!+);!3)0)!.1!0-'4!;.(-! ?FA!
!
BCD!N%!#''3!0%!)33+'((!.((2'(!(2,-!)(!
+'02+#!%1!.#,.3'#0)&!1.#3.#/(!0-2(!()$.#/!
0.5'!)#3!,%(0( !?FA!
!
BCD!Y'(')+,-'+(! -)$'!&'((!%6&./)0.%#( !
?FA!
!
BGD! H)+0.,.*)#0(! ;-%! 3%! #%0! 2('! )#!
.#0'+*+'0.$'! ('+$.,'! 5)4! #%0! &')+#! %1!
5'3.,)&&4! (./#.1.,)#0! 3)0)! f ! -%;'$'+!
.#0'+*+'0.$'! ('+$.,'(! )+'! #%0! ;.3'&4!
)$).&)6&'! )#3! ),,'((.6&'! 0%! '$'+4%#' !
?FA!
!

! ! ! ! !



!'* #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

BGD! i.0-%20! +')3.&4! ),,'((.6&'!
.#0'+*+'0.$'! /'#'0.,! ('+$.,'(>! 0-' !
%20(%2+,'3!5%3'&!,)##%0!12#,0.%#!)0!)&&!
?FA!

>-&%<9&)! !
,#$%&$' !

H)+'#0)&! ,%#('#0! .(!
#%0! (%2/-0! *+.%+! 0%!
'#+%&&.#/! 0-'.+! .#1)#0!
.#!)!(02347!?@A!

BCD! Y'5%$'(! 0-'! 3',.(.%# G5)<.#/!
62+3'#!1+%5!0-'!*)+'#0( !?@A!

!
BGD! H)+'#0)&! )20%#%54! .(! #%0!
,%#(.3'+'37! `-.(! .((2'! ,)#! 6'!
'M0+'5'&4!('#(.0.$'!)#3!,%#0+%$'+(.)&!.#!
,'+0).#!(.02)0.%#(>!(2,-!)(!;-'#!)!(0234!
.#$%&$'(! 'M*'+.5'#0)&! %*0.%#(! 1%+!
3.11'+'#0!0+')05'#0(!0-)0!-)$'!3.11'+'#0!
+.(<(! )#3! 6'#'1.0(! ,%5*)+'3! 0%! %0-'+!
0+')05'#0! %*0.%#(! 0-)0! 5)4! 6'!
)$).&)6&'7!?@A!
!
BGD!T#&.<'!)!,&.#.,)&!0+.)&>!0-'!(',%#3)+4!
2('!%1!*-4(.%5'0+., !3)0)!,%&&',0'3!1+%5!
.#1)#0(! 5)4! #%0! -)$'! )#! .55'3.)0'!
'11',0!%#!0-'.+!0+')05'#0!%+!+'(2&0! .#! )!
&.1'!%+!3')0-!(.02)0.%#7!k%;'$'+>!.0!1).&(!
0%! ,%5*&4! ;.0-! &);(! .#! 5)#4!
R2+.(3.,0.%#(! 0-)0! +'&)0'! 0%! ,%#('#0>!
*)+'#0)&! )20%#%54! )#3! (2++%/)0'!
3',.(.%# G5)<.#/7 !?@A!
!
BGD! :)4! .#,+')('! (0+'((! .1! *)+'#0(! )+'!
,%#,'+#'3! 0-)0! 0-'.+! ,-.&3! -)(! 6''#!
'#+%&&'3! .#! )! (0234! ;.0-%20! 0-'.+!
<#%;&'3/' !?@AE!5)3'!;%+('!.1!0-'4!1.#3!
%20! 4')+(! &)0'+! )(! (''#! ;.0-!
2#,%#('#0'3!j20-+.'!0'(0!2('!.#!('$'+)&!
,%2#0+.'(7!?gA!
!
BGD!H)+'#0(!5)4!5)<' !0-'! )((25*0.%#!
0-)0! 0-'! '#0.+'! N"ST! (2**%+0(! 0-'!

! ! ! ! !



!'+ #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

+'(')+,-! 0-)0! .(! 6'.#/! 3%#'! )#3! ;.&&!
*&),'!)!,'+0).#!&'$'&!%1! !
+'(*%#(.6.&.04!+'/)+3.#/!!
0-'! +'(')+,-! %#! )&&! -')&0-! ,)+'!
*+%1'((.%#)&(!;-%!;%+<!.#!0-)0!('00.#/7!
?FA!

;2$)#9.?2'.#$!
@.'A#<'!!
,#$%&$' !

"#1)#0(! )+'!
+)#3%5.O'3! 1%+! 0-'!
*2+*%(' ! %1!
,%5*)+.#/! 0;%!
(0)#3)+3!5'0-%3(!%1!
0+')05'#0! ;.0-%20!
*)+'#0)&! <#%;&'3/'!
%+!,%#('#07!?@A!
!
`-'!*2+*%('!%1!(2,-!
)! 0+.)&! .(! 0%! ,%#0+)(0!
0;%! 0+')05'#0!
)**+%),-'(>! '),-! %1!
;-.,-! .(! 3''5'3! 0%!
6'!),,'*0)6&'!,&.#.,)&!
*+),0.,'! ;-.,-! ,)#!
6'! .#3.$.32)&&4!
.5*&'5'#0'3! ;.0-%20!
.#$%&$'5'#0! %1! 0-'!
*)+'#0(7!?@A!?FVA!
!
8.5.&)+! 0%! 0-'!
*+'(25'3! ,%#('#0!
5%3'&7!?@A!

BCD! K&&'$.)0'! 0-'! (0+'((12&! 62+3'#!
)((%,.)0'3! ;.0-! 3',.(.%# G5)<.#/! 1+%5!
0-'!*)+'#0(!1+%5!;-)0!;%2&3!%0-'+;.('!
-)$'!6''#!+%20.#'!*+),0.,' !?@A!
!
BGD!9%'(!#%0!0)<'!.#0%!),,%2#0!*)+'#0)&!
)20%#%54!?@A!

! !
! ! ! !

B2.1&-!#8!!
,#$%&$' !

S%#('#0! .(!
(%5'0.5'(! ;).$'3!
64!0-'!YLZ7 !?@A!
!
`4*.,)&&4>!0-.(!.(!3%#'!
1%+!.##%,2%2(!(023.'(!
0-)0!)+'!)(('(('3!)(!
*+'('#0.#/! 5.#.5)&!

BCD! Y'5%$)&! %1! (%5'! %1! 0-'! 3',.(.%#G
5)<.#/!62+3'#!%#!0-'!*)+'#0(!%1!-)$.#/!
0%! 5)<'! )! 3',.(.%#! %#! 6'-)&1! %1! 0-'.+!
.#1)#0!?@A! ! ! ! ! !



!'" #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

%+! #%! +.(<! 0%! 0-'!
(26R',0! B'7/7!
+'0+%(*',0.$'! ,-)+0!
+'$.';(D7 !?@A!
!
K&0-%2/-! +)+'&4!
),,'*0'3! .#! N"ST!
+'(')+,-! *+),0.,'>!
0-.(! 5%3'&! 5)4! 6'!
2('3! .#! (023.'(! 0-)0!
+'=2.+'! .55' 3.)0'!
+)#3%5.O)0.%#! B'7/7!
#';! '5'+/'#,4!
*+%,'32+'(! 1%+!
*)0.'#0! +'(2(,.0)0.%#D!
)#3J%+! .#! (.02)0.%#(!
;-'+'! 0-'! +'(')+,-!
,%2&3! #%0! 6'!
*+),0.,)6&4!
),,%5*&.(-'3!
;.0-%20!0-'!;).$'+7!"#!
(2,-! (.02)0.%#(>! 0-'!
(26R',0(! B%+! 0-'.+!
(2++%/)0'! 3',.(.%#!
5)<'+D! (-%2&3! 6'!
* +%$.3'3! ;.0-! 0-'!
)33.0.%#)&! +'&'$)#0!
.#1%+5)0.%#! )10'+!
*)+0.,.*)0.%#! .#! )!
(02347!?@A!

+:$29.,! !
"#$%&$'!C+"D!
!
!

"#1%+5)0.%#!
+'/)+3.#/ ! (',%#3)+4!
2('!%1!-')&0-!3)0)!%+!
()5*&'! )&%#/! ;.0-! )!
+'=2'(0!1%+!,%#('#0!.(!
*+%$.3'3! 0%! 0-'!
.#3.$.32)&!$.)! )! ;'6 G
6)('3!*&)01%+57!?hA!

BCD!9S!.(!,2++'#0&4!)!6.%6)#<.#/!*+%R',0!
620! -)(! 0-'! )6.&.04! 0%! 6'! 'M*)#3'3! 0%!
%0-'+!)**&.,)0.%#(!)#3!1.'&3(!?hA!
!
BCD!"#!0-'!,)('!;-'+'!0-'+'!)+'!52&0.*&'!
+'(')+,-'+(!)#3!+'(')+,-!*+%R',0(>!.0!.(!
3.11.,2&0!0%!%60).#! .#1%+5'3! ,%#('#0!1%+!
)&&!1202+'!+'(')+,-!2('(! )0!0-'!0.5'!%1!

!!!!!!!!=! !!!!!!!!!!!=! !!!!!!=! !!!!!!!!=! !!!!!!!!!!=!



!'$ #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

L$'+4! +'=2'(0! 1%+!
,%#('#0! ;%2&3! 6'!
*+'('#0'3! ;.0-! )!
3'(,+.*0.%#! %1! 0-'!
'#0.+'!*+%R',07!?hA!
!

+',+2.05'#0! .#0%!0-'! 6.%6)#<!%+!6'1%+'!
(2,-! +'(')+,-! ,%55'#,'(7! 9S!
+',%/#.O'(! 0-)0! 0-'! 'M*+'((.%# ! %1!
.#3.$.32)&!)20%#%54!.(!)&(%!#%0!(0)0.,b!.0!
.#$%&$'(!5)<.#/!,-%.,'(!)#3!3',.(.%#(>!
(2,-! )(! 0-'! 3',.(.%#! 0%! ,%#('#0! 0%!
*)+0.,.*)0'!.#!+'(')+,->!%$'+!0-'!,%2+('!
%1!%#'I(!&.1'0.5'!?hA!
!
BCD!"#3.$.32)&(! ,%2&3! *+%$.3'! 3.11'+'#0!
04*'(! %1! ,%#('#0! 3'*'#3.#/! 2*%#! 0-'!
<.#3! %1! (02347! `-'('! ,%#('#0!
*+'1'+'#,'(! 0+)$'&! (',2+'&4! ;.0-! 0-'.+!
()5*&'(! %+! 3)0)! (%! 0-)0! 0-.+3! *)+0.'(!
<#%;! 0-'! (,%*'! %1! 0-'! ,%#('#0! 0-)0!
)**&.'(7! ?hA!
!
BCD! K! (',2+'! ,%#('#0! .#0'+1),'! )&&%;(!
*)+0.,.*) #0(!0%!?hAb!!!

¥! :%3.14!0-'.+! ,%#('#0! *+'1'+'#,'(!
+'&.)6&4!?hA!

¥! K&0'+!0-'.+!,%#0),0!3'0).&(!?h!
¥! Y','.$'!.#1%+5)0.%#!%#!0-'!2('!%1!

0-'.+!()5*&'(!)#3!3)0) !?hA!
¥! L#+%&&!.#!#';!(023.'(!?hA!
¥! S%5*&'0'!%#&.#'!(2+$'4(!?hA!
¥! L#/)/'!;.0-!0-'!+'(')+,-!(0234!.#!

0-'.+!%;#!0.5'>! )(! %10'#!%+!)(!&.00&'!
)(!0-'4!,-%%(' !?hA!

!
BCD! K$).&)6&'! *+'1'+'#,'(! ,)#! 6'!
)3)*0'3! 0%! (2.0! 0-'! ,)*)6.&.0.'(! )#3!
#''3(! %1! .#(0.020.%#(>! +'(')+,-'+(! )#3!
*)+0.,.*)#0( !?hA!

!
BCD!S%2&3!'#)6&'!+'(')+,-'+(!0%!/).#!)!
6'00'+! ('#('! %1! *)+0.,.*)#0(I! $.';(! %#!
.#,.3'#0)&!1.#3.#/(!)#3!,%2&3!2&0.5)0'&4!



!'% #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

*+%$.3'!0-'!%**%+02#.04!1%+!*)+0.,.*)#0(!
0%!6'!6'00'+!.#1%+5'3!)#3!0%!('0!(*',.1.,!
*+'1'+'#,'(! +'&)0.#/! 0%! ;-)0! 1''36),<!
0-'4!;%2&3!&.<'>!)#3!;-'#!)#3!-%;!.0!.(!
+','.$'3 !?hA!
!
BGD! Y'=2.+'(! ,2&02+)&! ,-)#/'! 1%+! 6%0-!
-')&0- G,)+'! *+%1'((.%#)&(! )#3!
.#3.$.32)&(7!"0!+'=2.+'(!*)+0#'+(-.*(!1%+!
-')&0-! 0-)0! )+'! %*'#>! 0+)#(*)+'#0! )#3!
'#/)/.#/>! )#3! ;-.,-! 2#3'+(0)#3! )#3!
$)&2'!0-'!,'#0+)&!+%&'!0-)0!*)0.'#0(!-) $'!
.#! +'(')+,-! )(! 0-'! *+%$.3'+(! %1!
.#1%+5)0.%#!)#3!6.%&%/.,)&!5)0'+.)&7!?hA!

!
BGD!Y'=2.+'(!)#!.#$'(05'#0!%1!+'(%2+,'(!
(2,-! )(!0.5'>!5%#'4>! 'M*'+0.('! )#3! )!
,%55.05'#0! 0%! (2,-! )! $.(.%#! 64!
,&.#.,.)#(!)#3!+'(')+,-'+(>!-')&0- G,)+'!
('+$.,'(>! +'(')+,-! .#(0.020.%#(! )#3!
/%$'+#5'#0(!.(!#','(()+4!1%+ !?hAb!!

¥! 9'$'&%*5'#0! %1! #';! *%&.,.'(>!
(0)#3)+3(! )#3! ;)4(! %1! ;%+<.#/!
0-)0! ,)#! ),,%5*)#4! 0-.(!
)**+%),- !?FgA!

¥! 84(0'5! 52(0! -)$'! 0-' ! 0',-#.,)&!
,)*),.04! 0%! .#0'+1),'! ;.0-! 0-'!
(4(0'5(! %1! 0-'! $)+.%2(! +'(')+,-!
%+/)#.O)0.%#(! (%! .0! ,)#! *+%$.3'!
.#1%+5)0.%#!)#3!1''36),<! ?hA!

!
BGD! P#&.#'! ('+$.,'(! +2#! 0-'! +.(<! %1!
'M,&23.#/! .#3.$.32)&(!)#3!,%552#.0.'(!
;.0-!&.5.0'3!%+!#%!.#0'+#'0!),,'(( !?hA!!
!
BGD!N';! *+%,'(('(! )#3!0',-#%&%/4!1%+!
0'(0.#/! )#3! 5%#.0%+.#/! 0-'! .#0'/+.04! %1!
9S!0',-#%&%/.'(!52(0!6'!3'$'&%*'3>!0%!



!'& #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

*+%$.3'! %*'+)0.%#)&! ,%#0+%&! 1%+!
5)#)/.#/!+.(<!0-+%2/-%20!0-'!&.1'0.5'!%1!
0-'!3)0)!-%&3.#/ !?hA!
!
BGD! N%0! )&&! *%0'#0.)&! *)+0.,.*)#0(! ;.&&!
,%##',0!)#3!%*0!.#!!
!
BGD!N%0! *+),0.,)&! 1%+! +'(')+,-! 2(.#/!
+%20.#'!,&.#.,)&!3)0)!!!
!
BGD!L$'+4!+'=2'(0!+'=2.+'(!3'(,+.*0.%#!%1!
'#0.+'! *+%R',0E! :)4! +'(2&0! .#! ,%#('#0!
1)0./2' !?hA!

(&'2!"#$%&$'! !
C("D!

:S!3'#%0'(!0-'!.3')!
0-)0! .#3.$.32)&(!
(-%2&3!6'!)(<'3!-%;!
)#3!;-'#!0-'4!;%2&3!
&.<'! 0%! *+%$.3'!
,%#('#0!?F\A!

!
K&&%;(! )#! .#3.$.32)&!
0%! ,-%%('! 0-'.+!
*+'1'++'3! ,%#('#0!
5%3'&! B.7'7! 6+%)3!
,%#('#0J+'12()&>!
34#)5.,! ,%#('#0>!
6&)#<'0! ,%#('#0! %+!
+'12()&D! 1%+! 3.11'+'#0!
04*'(!%1!+'(')+,-!1%+!
1202+'! (',%#3)+4!
+'(')+,-! 1%+!
*+'$.%2(&4! ,%&&',0'3!
3)0)!%+!3)0)!0-)0! ;.&&!
6'! ,%&&',0'3! .#! 0-'!
1202+'! $.)! )! ;'6 G
6)('3! *&)01 %+5! B.7'7!
+'0+%(*',0.$'! )#3!
*+%(*',0.$'D7!?FgA!

BCD!S%56.#'(! 0-'! 6+%)3! )#3! 34#)5.,!
5%3'&(>! ;.0-! )33.0.%#)&! %*0.%#(! 1%+!
6&)#<'0! ,%#('#0! )#3! 6&)#<'0! +'12()&!
?FgA!!!
!
BCD!P#'!,)#!,-%%('!-%;! )#3!;-'#! 0-'4!
;.(-! 0%! *+%$.3'! ,%#('#0! 1%+! 1202+'!
(',%#3)+4!+'(')+,-!%1!3)0)!,%&&',0'3!.#!
0-'!*)(0!%+!%1!3)0)!0-)0!;.&&!6'!(0%+'3!.#!
0-'!1202+'!B.7'7!:S!.(!6%0-!+'0+%(*',0.$'!
)#3!*+%(*',0.$'D !?FgA!!?F[ A!
!
BCD!"#3.$.32)&(! ,)#! ,-%%('!0-'!04*'!%1!
,%#('#0b! 9S>! 6+%)3! ,%#('#0>! 6&)#<'0!
,%#('#0J+'12()&! 1%+! 3.11'+'#0! 04*'(! %1!
+'(')+,- !?FgA!

!
BGD! S%(0(! )#3! 62+3'#(! %1! (2,-! )!
1+)5';%+<E! 5)4! 6'! 52,-! -./-'+! 0-)#!
)(<.#/!*)+0.,.*)#0(!0%!+',%#('#0 !?FFA!
!

¥! BGD! N''3! 0%! 0)<'! ,)+'! 0%! )$%.3! 1)&('!
*%(.0.$'(!;-'+'!0-%('!;-%!,-%('!6+%)3!
,%#('#0!)+'! ,%#0),0'3!64!5.(0)<' !?FFA!

¥! !

!!!!!!!!=! !!!!!!!!!!!=! !!!!!!=! !!!!!!!!=! !!!!!!!!!!=!



!)( #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

!
:S !3'#%0'(!0-'!.3')!
0-)0! .#3.$.32)&(!
(-%2&3!6'!)(<'3!-%;!
)#3!;-'#!0-'4!;%2&3!
&.<'! 0%! *+%$.3'!
,%#('#0! ?FXA!
!
]202+'! ,%#('#0!
+'=2'(0(! ,)#! 6'!
/'#'+)0'3! )#3!
,%552#.,)0'3! $.)!
.#1%+5)0.%#! )#3!
,%552#.,)0.%#!
0',-#%&%/4!6)('3!%#!
.#3.$.32)&I(!
*+'1'+'#,'(7 !

¥! BGD! H+%6&'5! %1! ;-)0! 0%! 3%! ;-'#!
*)+0.,.*)#0(!1).&!0%!+'*&4!?FFA!
¥! (+) Failure to provide MC could be 

handled in several ways (e.g. MC 
could be arranged early in life, 
which could be achieved by making 
it mandatory as an individual comes 
of age, the individual could receive 
reminders from healthcare 
professionals when seeking 
treatment, reminders could be 
linked to the use of various official 
web services, or a default position 
of broad consent could be applied). 
?FgA!

!
¥! BGD!K35.#.(0+)0.$'!(4(0'5(!#''3!0%!6'!.#!

*&),'!0%!0+),<>!)#3!),,2+)0'&4!+'(*%#3!
0%>!.#3.$.32)&!1.#'G02#'3!,-%.,'( !?FFA!

¥! !
¥! BGD! P#&.#'! ('+$.,'(! +2#! 0-'! +.(<! %1!

'M,&23.#/! .#3.$.32)&(!)#3!,%552#.0.'(!
;.0-! &.5.0'3! %+! #%! .#0'+#'0! ),,'((7!
?hA?FgA!

4'23&)! !
"#$%&$' !

P60).#! ,%#('#0! .#!
(0)/'(>! ;.0-! 6+.'1!
5'#0.%#! %1! .#,.3'#0)&!
1.#3.#/(!)0!0-'!0.5'!%1!
.#.0.)&! ,%#('#0! 620!
;.0-! 5%+'! 3'0).&'3!
,%#('#0! %60).#'3! .1!
)#3! ;-'#! +'*%+0)6&'!
+'(2&0(!)+'!1%2#3!?FA!

BCD! 80)/'3! )**+%),-'(! )&&%;!
*)+0.,.*)#0(!0%!+'0).#!,%#0+%&!?FA!!
!
BGD! k%;'$'+>! ;-'#! )! 3',.(.%#! .(!
3'1'++'3!2#0.&!1.#3.#/(!'M.(0>!0-'!3%%+!.(!
%*'#! 0%! ,%552#.,)0.%#! %1! 2#;)#0'3!
.#1%+5)0.%#! )6%20! *%0'#0.)&! +.(<(7! `-'!
&.<'&.-%%3! %1! (2,-! 1.#3.#/(! ;.&&! $)+4!
),+%((!(023.'(>!3'*'#3.#/!%#!0-'!(,%*'!
%1! +'*%+0)6&'! +'(2&0(! 3'1.#'3! .#! '),-!
*+%0%,%&7!?FA!
!

! ! ! ! !



!)! #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

BCD! U)+.%2(! )&0'+#)0.$'(!-)$'! 6''#!
*+%*%('3!1%+!0-.(!5%3'&>!.#,&23.#/ b!!
¥! P60).#.#/! ,%#('#0! 0%! +'02+#! %1!

.#,.3'#0)&! 1.#3.#/(! )0! 0-'! 0.5'! %1!
'#+%&&5'#0! ;%2&3! 6'! 0%! 3'1'+! 0-'!
*+%,'((! %1! 3',.(.%# G5)<.#/! )6%20!
+'02+#.#/! 0-'5! 2#0.&! &)0'+! .#! 0-'!
*+%,'(( !

¥! H%(0*%#'! 0-'! *+%,'((! +'/)+3.#/!
3',.(.%#(!)6%20!+','.*0!%1!.#,.3'#0)&!
1.#3.#/(! 2#0.&! .0! ;)(! ,&')+! ;-'0-'+!
0-'+'! ;% 2&3!6'! (2,-!1.#3.#/(!1%+! )!
/.$'#!*)+0.,.*)#07 !

¥! i-'#! ,%#('#0!0%!*)+0.,.*)0.%#! ;)(!
%60).#'3>!*)+0.,.*)#0(!;%2&3!6'!0%&3!
0-)0! .#,.3'#0)&! 1.#3.#/(! 5./-0! 6'!
3'0',0'3! .#!0-'!+'&'$)#0! ,)0'/%+.'(!
)#3! 0-)0! 0-'4! ;%2&3! 6'! /.$'#! )#!
%**%+02#.04>! .1! (2,-! +'(2&0(! ;'+'!
1%2#3>! 0%! &')+#! 5%+'! )6%20! 0-'5!
)#3! 3',.3'! ;-'0-'+! 0%! +','.$' !
0-'57! !

!
BGD! H)+0.,.*)#0(J89:(! 3',.3'! ;-'0-'+!
0%!'#+%&&!.#!)!(0234!;.0-%20!+','.$.#/!12&&!
.#1%+5)0.%#! +'/)+3.#/! .#,.3'#0)&!
1.#3.#/(!?FA!
!
BGD! L11',0.$'#'((! *)+0&4! 3'*'#3(! %#!
12#3.#/!0%! ,+')0'! 0-'! .#1+)(0+2,02+'!%#!
1%+! )! (4(0'5! 1%+! ,%552#.,)0.#/! ;.0 -!
*)+0.,.*)#0(>!(%&.,.0.#/!*+'1'+'#,'(>!)#3 !
+'02+#.#/!.#1%+5)0.%#!%$'+!0.5'!?FA!
!
BGD!Y' G,%#0),0.#/!)#3!1%&&%;.#/!2*!;.0-!
*)+0.,.*)#0(J89:(! ,%2&3!6'!,-)&&'#/.#/!
)#3!,%(0&4!?FA!

!



!)' #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

BGD!"#!,'+0).#!04*'(!%1!(023.'(>!0-'!),0!%1!
+'G,%#0),0.#/!0-'!*)+0.,.*)#0J!89:!,)#!
+'$')&!2#;)#0'3!.#1%+5)0.%#!?FA!!

E.&-&)!!
"#$%&$' !

H+%$.3'! *)0.'#0! ;.0-!
j'#'+.,! ,%#('#0! )(!
`.'+!F>!0-'#!)(!`.'+!Q!
*+%$.3'! 0-'5! ;.0-!
(*',.1.,! ,%#0'#0! 0%!
5''0! 0-'! #''3(! %1!
0-)0! *)+0.,2&)+!
*)+0.,.*)#0J!
*)0.'#07!?QA!

BCD!K&&%;(! 1%+! (%5'! 0).&%+.#/! 0%!
*)+0.,.*)#0I(!,%#('#0!*+'1'+'#,'( !

! ! !!!!!!!=! ! !

6.$$&)! !
"#$%&$' !

i-'+'! )! &)+/'!
)5%2#0! %1!
.#1%+5)0.%#! .(!
+'&'$)#0! 0%! ,%#('#0>!
0-.(! .#1%+5)0.%#! .(!
3.$.3'3! .#0%! (5)&&'+!
d6.#(d! %1! +'&'$)#0!
.#1%+5)0.%#7!?QA!

BCD!K**+%),-! ;)(! *+%*%('3! )(! )!
1+)5';%+<! 0%! %+/)#.O'! /'#'(! 0%!
,%#(.3'+! 0-'! +'02+#! %1! .#,.3'#0)&!
1.#3.#/(!.#!/'#%5.,!(023.'( !?QA!

!
BCD! Z.##.#/! /'#'(! ,%2&3! )&(%! 6'! )!
2('12&!)**+%),-!1%+!,%#('#0!)#3!*)0.'#0!
'32,)0.%# !?QA!
!

BCD!Y)0-'+!0-)#!*+%$.3.#/!(*',.1.,!+.(<(!
1%+!'),-!.#3.$.32)&!/'#'>!/'#'(!,)#!6'!
%+/)#.O'3! .#0%! 6.#(>! 3'1.#'3! 64! 0-'.+!
+.(<>!,&.#.,)&!20.&.04>!'$.3'#,'!(2**%+0.#/!
5'3.,)&!5)#)/'5'#0>!%+!%0-'+!+'&'$)#0!
1')02+' (!?QA!

! ! ! ! !

E.&-&)F!
6.$$&)! !
"#$%&$' !

`-'! 3.11'+'#0!
.#1%+5)0.%#!)+')(!)+'!
3.$.3'3! .#0%! 6.#(7! K!
/'#'+.,! `.'+! F! .(!
3'$'&%*'3!1+%5!'),-!
6.#! )#3! 0-'!
,%56.#)0.%#!%1!)&&!0.'+!
Fd(! )+'! *+'('#0'3! 0%!
0-'! *)+0.,.*)#0J!
*)0.'#0! )#3! 0-'4! )+'!
)(<'3! .1! 0-'4! *+'1'+!

BCD! S%56.#'(! 0.'+'3! )#3! 6.##'3!
,%#('#0! 1%+! 0-%('! ;-%! ;.(-! 0%! -)$'!
5%+'!.#1%+5)0.%#!?QA!
!
BCD! :.#.5.O'! .#1%+5)0.%#!%$'+&%)3! )#3 !
(2**%+0!.#1%+5'3!3',.(.%#!5)<.#/! !

!!!?QA!
!

BGD!S%#('#0!5%3'&! .#.0.)&&4!3'(./#'3!0%!
'$)&2)0'! 0-'! %20,%5'(! %1! +','.*0! %1!
52&0.*&'M! 0'(0.#/! 1%+! ,)#,'+!

! ! !!!!!!=! ! !



!)) #
#
!

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

+&%,-./'.#$ ! !!!!!!!!!!!!!!!!!!!0)12$'23&%!2$)! !
!!!!!!!!!!!!!!!!!!!!+.%2)12$'23&%!

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

!!!2.#(&3!
!!!#$4$#!

!!!!!56+%)!
!!!7+,8$,( !

!!!!9+.:#$/ !
!!!!;&(<!/0(0 !

5%+'! .#1%+5)0.%#! %#!
'),-! .0'5!32+.#/!0-'!
0.'+! F! *+'('#0)0.%#7!
?QA!

(2(,'*0.6.&.04E! -%;'$'+>! 0-'! %20,%5'(!
%1! 0-'! 0.'+'3G6.##'3! )**+%),-! )+'!
,2++'#0&4!2#<#%;#7!?QA!!
!
BGD!`-.(!5%3'&! .(! *+%*%('3!1%+! /'#'0.,!
(2(,'*0.6.&.04! 0'(0.#/! 1%+! ,%55%#!
,)#,'+(! )#3! 5)4! #%0! )**&4! .#! %0-'+!
,%#0'M0(>! (2,-! )(! /'#'0.,! 0'(0.#/! 1%+!
+)+'! ,)#,'+(>! 1%+! ;-.,-! *)#'&(! )+'!
,%55%#&4!20.&.O'3!)#3!3%!#%0!-)$'!0-'!
()5'! ;.3'! $)+.)6.&.04! .#! 0-'! 3.(')('!
(*',0+25>! +.(<(>! %+! 5)#)/'5'#0!
%*0.%#(7!!?QA!
!
BGD!9'(./#'+(! %1! 5%3'&! 3'6)0'3! 0-'!
5'+.0(!%1!*+%$.3.#/!(*',.1.,!.#1%+5)0.%#!
1%+!*)+0.,2&)+!/'#'(!;-'#!*)0.'#0(!-)$'!
'M*+'(('3! $)+4.#/! 0'(0.#/!
*+'1'+'#,'(7 "#! `-'! $)&2'! %1! 20.&.O.#/!
(*',.1.,! 'M)5*&'(! +'5).#(! 2#<#%;#7!
?QA!

`-'+'! .(! )&(%! $)&2'! .#! '$)&2)0.#/!
$)+.%2(! $.(2)&! 1%+5)0(! )#3! ,%#0'#0! %1!
+.(<! .#1%+5)0.%#>! *)+0.,2&)+&4! )5%#/!
*%*2&)0.%#(!%1!$)+4.#/!/'#%5.,!&.0'+),4!
?QA!

!
5.(+#+%+$#3!)#2-$1!2.361+7%+$#3!)2)7%.2!(1$*8



!"# $
$
!

!

!"#$%&&'()*+,-$./$0/-$.*1'23-$4/-$5*(6,*2-$7/$8/-$9(:;<,*2-$8/-$=>'1-$%/-$?*1;:2'<-$@/-$/$/$/$7A+2B-$5/$9/$$
CDE"FG/$?H6'(3$HI$JH23'2;$;H$1';+12$HI$:2J:6'2;*($I:26:2B3$:2$B'2H,:J$1'3'*1JA/$!"#$%&'#()*&$*+((
,*-.+$/(00 CFG-$DDKLD/$6H:M"E/"EEDNA*3;/LDO$

!D#$P1*6)+1>-$%/$8/-$.*;1:JQK?:(('1-$R/-$RH2B-$@/-$.HS'13-$@/-$0;H&I'1-$@/-$=H1,*2-$%/-$/$/$/$TH,JA'Q-$0/$?/$$
CDE"UG/$T'V'(H&,'2;$HI$*$;:'1'6$*26$):22'6$B'2';:J$JH+23'(:2B$,H6'($IH1$:2IH1,'6$JH23'2;$:2$;A'$$
'1*$HI$,+(;:&('W$;'3;:2B$IH1$J*2J'1$3+3J'&;:):(:;>/$1*&*$(2*34/(56 CXG-$FOUKFYD/$$
6H:M"E/"ELONB:,/DE"F/"LF$

!L#$7*+(I:'(6-$Z/$CDEEDG/$['2'$)*2Q3$*26$)(*2Q';$JH23'2;/$7"$8+*(,*9%*:#(1*&*$%;#/(<COG-$U\\/$
!F#$7+22:2BA*,-$0/-$]^THA'1;>-$9/$7/-$0'2'J*(-$9/-$0'JQH-$T/-$_$%V*16-$T/$CDE"UG/$.+)(:J$JH2J'123$1'B*16:2B$

;A'$3;H1*B'$*26$3'JH26*1>$+3'3$HI$1'3:6+*($2'S)H12$)(HH63&H;3M$*2$*2*(>3:3$HI$&1:2;$,'6:*-$('B*($
J*3'3-$*26$&+)(:J$'2B*B','2;$*J;:V:;:'3/$ =().>>8&%$?(1*&*$/(@CDG-$""\K"DO/$6H:M"E/"EE\N3"DXO\K
E"FKEDEXKE$

!U#$46H<:'2-$R/$7/$CDE"XG/$?H2;BH,'1>$*26$ :2IH1,'6$JAH:J'M$`H;$>';$+A+1+/$)A%&%;"A( ,%#B/(CCC"KDG-$"KL/$
6H:M"E/""\\N"LUXDXDD"XX\"F\D$

!X#$46H<:'2-$ R/$ 7/$ CDE"UG/$ a9$ (*S$ H2$ JH23'2;$ I:2*((>$ ',)1*J'3$ ;A'$ &1+6'2;$ &*;:'2;$ 3;*26*16/$D2=/(
<EFCADO\\G-$"KD/$6H:M"E/""LXN),b/ADO\\$

!\#$[H('J-$R/-$[:)):23-$0/-$T+22-$?/$0/-$_$c')'1;-$./$CDEEFG/$d2IH1,'6$JH23'2;$:2$;A'$`d7a$3';;:2BM$*2$$
';A:J*((>$H&;:,*($,H6'($IH1$1'3'*1JA$3H(:J:;*;:H2/$=.8+&"A(.G(H*+%&"$.A.'?/(C0C"DG-$\OLe\Y"/$$
6H:M"E/"ELON3b/b&/\D"""YO$

!O#$9*>'-$@/-$5A:;('>-$4/$%/-$R+26-$T/-$?H11:3H2-$?/-$Z'*1'-$c/-$_$?'(A*,-$9/$CDE"UG/$T>2*,:J$JH23'2;M$*$
&*;:'2;$:2;'1I*J'$IH1$;S'2;>KI:13;$J'2;+1>$1'3'*1JA$2';SH1Q3/$I8+.-*"&(=.8+&"A(.G(!8>"&(1*&*$%;#/(
C<-$"F"K"FX/$6H:M"E/"ELON'bAB/DE"F/\"$

!Y#$RH'-$@/-$8H)'1;3H2-$7/$Z/-$_$5:2Q'(,*2-$T/$%/$CDE"UG/$7*3J*6:2B$JH23'2;$ IH1$1'3'*1JA$H2$ ):H)*2Q$
3&'J:,'23/$ JK*(L>*+%;"&(=.8+&"A(.G(D%.*$K%;#/(5ECYG-$XOK\E/$6H:M"E/"EOEN"UDXU"X"/DE"U/"EXD"\F$

!" E#$R+23AHI-$@/$4/-$7A*6S:JQ-$8/-$fH1A*+3-$T/$P/-$_$7A+1JA-$[/$?/$CDEEOG/$=1H,$B'2';:J$&1:V*J>$;H$H&'2$$
JH23'2;/ $7"$8+*(,*9%*:#(1*&*$%;#/(MCUG-$FEXKF""/$6H:M"E/"ELON21BDLXE$

!" " #$?*23H2-$`/$7/$CDE"YG/$ZA'$):H)*2Q$JH23'2;$6')*;'M$5A>$g,';*KJH23'2;h$:3$2H;$;A'$3H(+;:H2i$=.8+&"A(
.G(>*3%;"A(*$K%;#/(0E-$DY"eDYF/$6H:M"E/""LXN,'6';A:J3KDE"OK"EUEE\$

!" D#$?J9'JA2:'-$R/-$_$[:((-$%/$P/$CDEEXG/$7H23'2;$IH1$2'H2*;*($1'3'*1JA/$L+;K%9*#(.G(N%#*"#*(%&()K%A3K..34((
O*$"A("&3(7*.&"$"A(I3%$%.&/(M5-$=L\Fe=L\X/ $

!"L#$?H6:-$`/$C"YYFG/$7(:2:J*($;1:*(3$*26$2'H2*;*($:2;'23:V'$J*1'/$L+;K(N%#()K%A3/(6F-$=DL"eDLD/$
!"F#$.(H+B-$Z/-$_$cH(,-$0/$CDE"U*G/$?';*$JH23'2;M$*$I('W:)('$*26$*+;H2H,H+3$S*>$HI$H);*:2:2B$:2IH1,'6$

JH23'2;$IH1$3'JH26*1>$1'3'*1JA/$D2=/(<EFCAD"FXG-$AD"FX/$6H:M"E/""LXN),b/AD"FX$
!"U#$ .(H+B-$ Z/-$ _$ cH(,-$ 0/$ CDE"U)G/$ 5A>$ ,';*$ JH23'2;$ :3$ 2'J'33*1>$ *26$ *&&1H&1:*;'$ :2$ ;A'$ JH2;'W;$ HI$

3'JH26*1>$+3'$HI$A'*(;A$6*;*$IH1$1'3'*1JA/$D2=/(<EF/$$
!"X#$.(H+B-$Z/-$_$cH(,-$0/$CDE"XG/$?';*$JH23'2;$K$%$I('W:)('$3H(+;:H2$;H$;A'$&1H)(',$HI$3'JH26*1>$+3'$HI$

A'*(;A$6*;*/$D%.*$K%;#/(<FCYG-$\D"K\LD/$$
!" \ #$.(H+B-$Z/-$_$cH(,-$0/$CDE"\G/$4(:J:;:2B$,';*$JH23'2;$IH1$I+;+1'$3'JH26*1>$1'3'*1JA$+3'$HI$A'*(;A$6*;*$

+3:2B$*$3,*1;&AH2'$*&&(:J*;:H2$K$*$&1HHI$HI$JH2J'&;$3;+6>$:2$;A'$T*2:3A$&H&+(*;:H2/$D2)(>*3%;"A(
*$K%;#/(5PC"G-$U"/$$

!" O#$8:JA-$5/$T/-$_$9*;A'1:*-$%/$7/$CDE"YG/$5*:V'6$7H23'2;$:2$.'1:2*;*(N`'H2*;*($8'3'*1JAj 5A'2$d3$d;$
%&&1H&1:*;'i$O+.&$4(H*3%"$+4/(6-$FYL/$6H:M"E/LLOYNI&'6/DE"Y/EEFYL$

!" Y#$5'26('1-$ T/$ CDE"LG/$ P1H*6$ V'13+3$ )(*2Q';$ JH23'2;$ IH1$ 1'3'*1JA$ S:;A$ A+,*2$ ):H(HB:J*($ 3*,&('3/$
!"#$%&'#()*&$*+(,*-.+$/(0< CUG-$LeF/$$

!DE#$5HH(I*((-$9/-$=1:;A-$R/-$T*S3H2-$%/-$[*,)('-$7/-$R>;;('-$?/$T/-$;A'$7]``47Z$*6V:3H1>$B1H+&-$_$kH+2B-$
P/$ CDE"XG/$ =:I;''2K,:2+;'$ JH23+(;*;:H2M$ *2$ 'V:6'2J'K)*3'6$ *&&1H*JA$ ;H$ 1'3'*1JA$ S:;AH+;$ &1:H1$
JH23'2;$C6'I'11'6$JH23'2;G$:2$2'H2*;*($*26$&*'6:*;1:J$J1:;:J*($J*1'$;1:*(3/$L+;K(N%#()K%A3(I38;(H+";$(
I34/(5F5C"G-$FYeUL/$$

$
$
$
$
$
$



!"% $
$
!

!""#$%&'()( * (+,-.&/&",$.(0$12-3,.&2$(45##. !

$

$



!"& $
$
!

$
$



!"' $
$
!



!"( $
$
!

$


