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8961E/-!C-95493!41!B7890!K!:@!,-0!6-2212-0!0793!7E0-.?/-0!41!B86.7067C-!4>89!5-!?/.8>8-.!

24!B7.34283/!5-!3713-0!2-0!6-2212-0!-3!24!>7.B43879!5-!6.80341N!5490!2-!6793.c2-!5-!6.7800496-@!

,4!07213879!5-!&**!-03!/28B89/-!-3!.-BC246/-!C4.!ke!�,!5<19-!07213879!5-!Y&+l@!'-33-!

/34C-!C-.B-3!24!58007213879!5-0!6.80341N!5-!>7.B4P49!-3!2<7E3-93879!5<19-!07213879!6727./-@!

,<4E07.E496-!5-0!C1830!-03!B-01./-!C4.!2-!2-63-1.!5-!C24D1-!`!0C-63.7>217.8B;3.-!�-9810!

�'!T+ORO+H!&79467X!F!19-!279J1-1.!5<795-!5-!jji!9B!4C.;0!4J8343879!5-!24!C24D1-@!)710!

C.76/5790!-90183-!41!642612!51!C71.6-934J-!5-!?84E8283/!6-221248.-!5-!6:4D1-!679583879@!

I71.!6-24H!9710!138280790!24!>7.B12-!018?493-!f!!

#$%&$'$()*+,- . /0*)12%3($''43 5 /0*&'%31/0*143(67'8*94:$($; 5 /0*&'%31 *<*=>>!



! Ve!

,-!P/.7!5<4E07.E496-!TYl!E2496X!67..-0C795!F!24!B7L-99-!5-0!?42-1.0!5<4E07.E496-!5-0!

C1830!6793-94930!198D1-B-93!51!Y&+l@!

!

G:I:G:*)%232&E$>#85$8=8@$C(%2&

G:I:G:;:*,%2&E$=$%(F&4%&>(=3(#%&

,-0!E463/.8-0!0793!5-0!B86.7M7.J4980B-0!1986-221248.-0!B86.7067C8D1-0!-3!793!C4.!

6790/D1-93!5-0!E-07890!913.838>0@!,-!B828-1!138280/!C71.!24!61231.-!E463/.8-99-H!D1<82!0783!

07285-!71!28D185-H!5783!C-.B-33.-!41!B86.7M7.J4980B-!5-!0-!B1238C28-.@!I71.!6-24H!2-!B828-1!

5783!f!!

F! 671?.8.!2-0!E-07890!913.838799-20!T071.6-!5-!64.E79-H!071.6-!5</9-.J8-!wXH!

F! 4?78.!19!C]!C.76:-!51!C]!7C38B42!5-!6.7800496-H!

F! C./0-93-.!19-!>7.6-!8798D1-!7C38B42-@!

!

! l9! 580389J1-! J/9/.42-B-93! 5-1N! 3LC-0! 5-! B828-1N! 5-! 61231.-!f! 2-0! B828-1N! 5830!

0L93:/38D1-0H! 5793! 24! 67BC7083879! -N463-! -03! 67991-H! D14283438?-B-93! -3!

D149383438?-B-93!o! -3! 2-0!B828-1N!67BC2-N-0H!97BB/0!41008!E71822790H!D18! 0793! 2-0!C210!

138280/0!41G71.5<:18!B480!793!19-!67BC7083879!4CC.7N8B438?-!T-N3.483!5-!?8495-H!C-C379-0H!

016.-0!wX@!!

! ,-!B828-1!138280/!C71.!61238?-.!2-0!58>>/.-93-0!E463/.8-0!5-!6-33-!/315-!-03!5/97BB/!

&1-22-.M]89379!S.73:!T&]SX!979!01CC2/B-93/H!5793!24!67BC7083879!-03!C./0-93/-!5490!2-!

3"5=%"(&G:A@!'<-03!19!B828-1!.-2438?-B-93!.86:-!B480!D18!.-03-!19!B828-1!5-!E40-!C71.!24!

61231.-! 5-0! E463/.8-0! 979! -N8J-493-0@! (2! -03! 671.4BB-93! 138280/! C71.! 2</315-! 5-! 24!

0-908E8283/! 5-0! J-.B-0! 41N! 4938E8738D1-0@! ,-! 6:78N! 5-0! 89J./58-930! 5-! 6-! B828-1! -03!

5/3-.B89/!5-!>4a79!F!7E3-98.!19-!3.;0!>48E2-!D149383/!5-!3:LB89-H!5-!3:LB8589-H!5<4685-!

C4.44B897E-9P78D1-! -3! 5-! 0-0! 49427J1-0! 5-! 03.1631.-! D18! 0793! 5-0! 4934J79803-0! 5-!

6-.3489-0!B72/612-0! 4938E463/.8-99-0@! ,<4B8579! C./0-93! 5490! 2-!B828-1! ?4! 4J8.! 67BB-!

5/37N8>8493!-9!4E07.E493! 2-0!01E03496-0! 37N8D1-0!C.75183-0!C4.! 2-0!E463/.8-0!C./0-93-0!

5490!2-!B828-1@!
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!

!

!

!

!

%9!4G713493!5-! 2<4J4.!F! 24!67BC7083879!51!B828-1!&]SH!9710!7E3-9790!19!B828-1!

07285-!C-.B-33493!5-!>48.-!5-0!8072-B-930!-9!E7v3-!5-!I-3.8@!!

!

G:I:G:G:*,"&>#8$22"9>%&5">36#$%99%&

,4!671.E-!5-!6.7800496-!5<19!B86.7M7.J4980B-!5490!19!B828-1!>898!C-13!=3.-!3.46/-!

J.h6-! F! 24! B-01.-! 58.-63-! 5-! 24! 6796-93.43879! 6-221248.-! C4.! 31.E858B/3.8-! 71! C4.!

5/97BE.-B-93! 5-! 672798-0! 01.! B828-1! 07285-! TT$@(#%& G:IX@! ,4! 31.E858B/3.8-! -03! 19-!

B-01.-! 0C-63.7067C8D1-!5-! 24! 58>>10879!5-! 24! 21B8;.-!C4.! 24! 010C-90879! /3158/-@! '-33-!

B/3:75-!01CC70-!6-C-95493!D1-!2-!?721B-!-3!24!B7.C:727J8-!5-0!6-2212-0!?4.8-93!C-1!41!

671.0! 5-! 24! 6.7800496-@! ,-! 5/97BE.-B-93! 01.! E7v3-! 5-! I/3.8! 9-! 38-93! 67BC3-! D1-! 5-0!

E463/.8-0! ?84E2-0@! %9! ->>-3H! 4C.;0! /342-B-93! 5-! 24! 010C-90879! E463/.8-99-H! 0-12-0! 2-0!

E463/.8-0!?84E2-0! >7.B-.793!19-!672798-!01.! 2-!B828-1!J/270/@!,-!5/97BE.-B-93!5-!6-0!

672798-0!C-.B-3!5-!>48.-!19-!-038B43879!5-!24!6796-93.43879!E463/.8-99-@!!

!
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! VK!

,4!671.E-!5-!6.7800496-!E463/.8-99-!C-13!=3.-!58?80/-!-9!C2108-1.0!C:40-0!f!

F! ,4!C:40-!5-!243-96-!f!24!671.E-!-03!C4.422;2-!F!2<4N-!5-0!4E06800-0H!79!L!.-3.71?-!

19-! 6796-93.43879! 67903493-@! %22-! 67..-0C795! F! 19-! C:40-! 5<454C343879!

-9PLB438D1-@!!

F! ,4!C:40-!5-!6.7800496-!-NC79-938-22-!f!24!?83-00-!5-!6.7800496-!-03!B4N8B42-!-3!

67903493-!51.493!6-33-!C:40-@!!

F! ,4! C:40-! 0343879948.-!f! 2-0! 913.8B-930! 67BB-96-93! F! 0-! >48.-! .4.-0H! 2-0!

E463/.8-0!D18!0-!B1238C28-93!67BC-90-93!6-22-0!D18!B-1.-93@!!

F! ,4! C:40-! 5-! 5/6289!f! 2-0! 913.8B-930! 0793! /C180/0! -3! 2-0! 67BC70/0! 37N8D1-0!

0<4661B12-93H!82!L!4!19-!>7.3-!2L0-!6-221248.-@!

!

! ,-0! 8072-B-930!-9!E7v3-!5-!I-3.8H! ?793!C-.B-33.-!5-! ./4280-.! 2-0!C./M61231.-0!-9!

C./2-?493!19-!672798-!8072/-!01.!24!J/270-!-3!-9!2<-90-B-96-93!5490!2-!B828-1!&]S!28D185-@!

,-!>24679!-03!427.0!8961E/!F!#V!�'!0710!4J8343879!C71.!C-.B-33.-!2<7NLJ/943879!5-!24!61231.-!

-3! 5<7E3-98.H! 4C.;0! 19-! 9183H! 19-! 61231.-! 5-! 6-2212-0! �!G-19-0!�@! '-33-! /34C-! C-.B-3! 24!

C./C4.43879!5-!24!C./M61231.-@!OC.;0!"K!:-1.-0!5<8961E43879H!79!C.76;5-!F!19-!58213879!5-!

6-33-! C./M61231.-! 4>89! 5-! .-5/B4..-.! 19! 6L62-! 5-! 6.7800496-! -3! 5-! 97.B4280-.! 24!

6796-93.43879!E463/.8-99-!F!6:4D1-!5/E13!5<-NC/.8-96-@!!

&

G:I:G:I:*,%2&28(>B%2&5">36#$%99%2&

?.$5=@'202003&!$3,*3&!-03!19-!E463/.8-!F!6727.43879!5-!Q.4B!C70838?-!-9!>7.B-!5-!

67D1-!-3!4/.7E8-!>46123438?-@!'-33-!E463/.8-!-03!.-3.71?/-!5-!>4a79!67BB-9042-!01.!C210!

5-!24!B7838/!5-0!C-.0799-0!45123-0!41!98?-41!5-!24!C-41!-3!5-0!B1D1-10-0K!B480!-22-!-03!

/J42-B-93! 24! 5-1N8;B-! -0C;6-H! 5-..8;.-! <&0=*,)0=)$! 02')H! 6410493! 2-! C210! 5<89>-638790!

970767B842-0#@!'<-03!19-!-0C;6-!64C4E2-!5-!>7.B-.!5-0!E87>82B0!01.!58>>/.-930!380010!B480!

41008! 01.! 24! 01.>46-! 5-! B43/.841N! 8BC2493/0! T643:/3-.0H! C.73:;0-0! 7.3:7C/58D1-0H!

5/>8E.82243-1.0!wX_@!'<-03!19-!5-0!E463/.8-0!C43:7J;9-0!2-0!C210!C72L?42-93-0!9734BB-93!

5[!41!>483!D1<-22-!4!24!>46123/!5<-NC.8B-.!19!J.495!97BE.-!5-!>463-1.0!5-!?8.12-96-@!I4.B8!

6-0! >463-1.0!5-! ?8.12-96-!79!C-13! 67BC3-.! 2-0! C.73/40-0! -N3.46-221248.-0@! %22-0! 0793! 41!



! V#!

97BE.-! 5-! 58N! 6:-P! 6-33-! -0C;6-! -3! ?793! C-.B-33.-! 19-! B-822-1.! 46D18083879! 5-0!

913.8B-930!-3!19-!C.73-63879!6793.-!2-0!C-C385-0!4938B86.7E8-90j@!!

I4.B8! 6-0! C.73/40-0! -N3.46-221248.-0H! 19-! 9710! 893/.-00-! C4.386128;.-B-93!f! 24!

J2134BL2!-957C-C38540-!TQ21'XH!/J42-B-93!97BB/-!C.73/40-!\kH!D18!-03!19-!C.73/40-!F!

0/.89-!675/-!C4.!2-!J;9-!&&57D!%22-!-03!-NC.8B/-!6:-P!3713-0!2-0!0716:-0!5-!?D!$3,*3&!B480!

-03!01.-NC.8B/-!6:-P!24!0716:-!?D!$3,*3&!\k@!'-33-!C.73/40-!-03!C70838?-B-93!./J12/-!C4.!

$8,! T466-007.L! J-9-! .-J12437.XH! D18! -03! 19! ./J1243-1.! J27E42! 5/C-95493! 5-! 24!

6796-93.43879! 6-221248.-@! %9! >89! 5-! C:40-! -NC79-938-22-H! 82! ?4! ./C.8B-.! 2-0! J;9-0! 5-! 24!

0L93:;0-!5-!24!C4.78!6-221248.-!-3!4638?-.!6-1N!5-0!C.73/89-0!-N3.46-221248.-0i@!

!

G:I:G:P:**>3$7$36&"93$5">36#$%99%&4%2&<%<3$4%2&

,<4638?83/!5-0!4J-930!4938B86.7E8-90!C-13!0-!3.4518.-!C4.!5-1N!98?-41N!5<->>-30!01.!

2-0!6-2212-0!68E2-0!TT$@(#%&G:PX!f!!

F! ,<->>-3!E463/.8703438D1-!67..-0C795!F!19!E2764J-!5-!24!6.7800496-!E463/.8-99-@!

,-0!6-2212-0!0793!371G71.0!?84E2-0!B480!-22-0!9-!0-!58?80-93!C210@!!

F! ,<->>-3!E463/.8685-!C.7?7D1-!24!B7.3!6-221248.-@!!

!

!
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! V_!

O>89!5</?421-.! 24! 0-908E8283/!5<19-! 0716:-!E463/.8-99-!F!970!58>>/.-930!C-C385-0H!

5-1N! 3-6:98D1-0! 624008D1-0! 0793! 138280/-0!f! 24! 5/3-.B8943879! 5-! 24! '&(! T'796-93.43879!

&898B42-! (9:8E83.86-X! -3! 24! 5/3-.B8943879! 5-! 24! '&S! T'796-93.43879! &898B42-!

S463/.8685-X@!,4!5/3-.B8943879!5-!6-0!5-1N!?42-1.0!?4!9710!C-.B-33.-!5-!679621.-!01.!

2<->>-3!E463/.8703438D1-!71!E463/.8685-!5-!973.-!B72/612-! 3-03/-@!%9!->>-3H! 79!583!D1<19-!

B72/612-!-03!E463/.8685-!08! 24!'&S!-03!41!B4N8B1B!_!>780!01C/.8-1.-!F! 24!'&(!5-!6-33-!

B=B-!B72/612-@V!!

!

G:I:G:?:*.63%#E$9"3$89&4%&="&>89>%93#"3$89&E$9$E"=%&

$9B$5$3#$>%&M'!0N&&

,4!'&(!-03!C4.!5/>8983879!24!D149383/!B898B42-!D1<82!>413!C71.!89:8E-.!24!6.7800496-!

E463/.8-99-!4C.;0!"k!:-1.-0!5-!61231.-!F!#V�'@!,4!5/3-.B8943879!5-!6-33-!6796-93.43879!

?4! 9710! 5799-.! 5-0! 89>7.B438790! 01.! 2-! 64.463;.-! E463/.8703438D1-! 5<19! 4J-93!

4938B86.7E8-9@!!

! O>89!5-!5/3-.B89-.!6-33-!?42-1.H!9710!B-33790!41!6793463H!5490!19-!C24D1-!Wi!C1830H!

19-! J4BB-! 5-! 6796-93.43879! 5-! 970! C-C385-0! 4?-6! 19-! 010C-90879! E463/.8-99-! 5-0!

0716:-0! F! 3-03-.@! ,-! ?721B-! 37342! 5-! 6:4D1-! C1830! -03! 5-! "ee! �,! -3! 24! 6796-93.43879!

E463/.8-99-!41!5/E13!5-!2<-NC/.8-96-!67..-0C795!F!19-!YliKe9B!/D18?42-93-!F!eHee"@!O1!

E713! 5-! "k:! 5<8961E43879! F! #V�'! 0710! 4J8343879H! 9710! B-01.790! 24! YliKe9B! -3! 9710!

642612790! 2-! C71.6-934J-! 5-! 6.7800496-! E463/.8-99-! C71.! 6:4D1-! 6796-93.43879! 5-! 24!

B498;.-!018?493-!f!!

164$::%318*&%1()6$8338*+,- . ?
*/0@ABCD*)12%3($''43 5 /0@ABCD**E$'$8F/0@ABCD**143(67'8*3)G%($; 5 /0@ABCD**E$'$8FH <*=>>!

! ,-!6793.c2-!C70838>!-03!67BC70/!F!Wey!5-!010C-90879!E463/.8-99-!-3!5-!"ey!5<19!

B/249J-!5<4938E8738D1-0!T3/3.46L6289-!f!"e!�J@B,M"!-3!6/>734N8B-!f!e@"!�J@B,M"!-9!IS+X@!,-!

6793.c2-!9/J438>!-03!67BC70/!5-!Wey!5-!24!010C-90879!E463/.8-99-!-3!5-!"ey!5-!IS+!-3!

67..-0C795!F!973.-!"eey!5-!6.7800496-@!!

! ,4! C210! C-383-! 6796-93.43879! C71.! 24D1-22-! 24! 6.7800496-! E463/.8-99-! -03! 5-! ey!

67..-0C795! F! 24! '&(! 51! C-C385-! 3-03/@! O>89! 5-! 5/3-.B89-.! 24! '&SH! 2-0! #! C210! J.495-0!

6796-93.438790!C71.!2-0D1-22-0!82!9<L!4!C40!5-!6.7800496-!7E0-.?/-!0793!/342/-0!01.!B828-1!



! Vj!

&]!J/270/!-3! 8961E/-0!C-95493!K_!:@!OC.;0!K_!:H! 2-!97BE.-!5-!672798-0!?808E2-0!01.! 24!

J/270-! 0793! 67BC3/-0! -3! 24! '&S! 67..-0C795! F! 24! 6796-93.43879! C71.! 24D1-22-! 41619-!

672798-!9<-03!?808E2-@!!

!

G:I:G:\:*d7"=("3$89&4%&=O">3$7$36&"93$5">36#$%99%&4%2&T$=E2&

E(=3$>8(>B%2&

O>89!5</?421-.!2<4638?83/!4938E463/.8-99-!5-!970!01.>46-0H!9710!4?790!C./424E2-B-93!

03/.8280/!41N!U\!C-95493!"j!B89!2-0!24B-22-0!5-!?-..-!.-671?-.3-0!5-0!>82B0!B12386716:-0!

48908!D1-!5-0!24B-22-0!5-!?-..-!91-0H!6-22-0M68!9710!0-.?493!5-!6793.c2-!C71.!24!0183-@!!,-0!

24B-22-0!5-!?-..-!0793!-90183-!580C70/-0!5490!5-0!C24D1-0!K_!C1830!-3! 8BB-.J/-0!5490!

19-!010C-90879!E463/.8-99-!5-!Yl�e@ee"@!+1.!19-!C24D1-!9710!4?790!_!6795838790!f!!

F! ,-!6793.c2-!5-!03/.8283/!f!19-! 24B-22-!5-!?-..-!91-! 8961E/-!4?-6!51!B828-1!5-!

61231.-!03/.82-!o!

F! ,-! 6793.c2-! 9/J438>!f! 19-! 24B-22-! 5-! ?-..-! 91-! 8961E/-! 4?-6! Wey! 5-! 24!

010C-90879!E463/.8-99-!-3!"ey!5-!B828-1!5-!61231.-!o!

F! ,-! 6793.c2-! C70838>!f! 19-! 24B-22-! 5-! ?-..-! 91-! 8961E/-! 4?-6! Wey! 5-! 24!

010C-90879!E463/.8-99-!-3!"ey!5<19-!07213879!5<4938E8738D1-0!T3/3.46L6289-!f!"e!

�J@B,M"!-3!6/>734N8B-!f!e@"!�J@B,M"X!o!

F! ,-0!/6:493822790!F!3-03-.!f!24B-22-!5-!?-..-!.-671?-.3-!51!>82B!B12386716:-!-3!

8961E/-!4?-6!Wey!5-!010C-90879!E463/.8-99-!-3!"ey!5-!B828-1!5-!61231.-@!

':4619-!5-!6-0!6795838790!-03!./4280/-!-9!3.8C28643@!,4!C24D1-!-03!-90183-!8961E/-!F!

#V�'! 0710! 4J8343879! C-95493! K_! :-1.-0@! O! 24! >89! 5-! 2<8961E43879! 5-1N! C4.4B;3.-0! 0793!

/?421/0!f!24!6.7800496-!E463/.8-99-!5490!2-!01.94J-493!-3!F!24!01.>46-!5-0!24B-22-0@!

!

G:I:G:\:;:*'#8$22"9>%&5">36#$%99%&4"92&=%&2(#9"@%"93&&

�! 24! >89! 51! 3-BC0!5<8961E43879H! 2-! 01.94J-493! -03! 3.490>/./! 5490! 19-!C24D1-!Wi!

C1830@!I71.!19!C1830!5-!24!C24D1-!K_!C1830H!9710!3.490>/.790!#!>780!We!�,!5490!#!C1830!5-!24!

C24D1-! Wi! C1830@! )710! 4?790! 48908! W! C1830! 5-! 24! C24D1-! Wi! C1830! C4.! 679583879! T#!

-NC/.8-96-0!B-01./-0!#!>780!6:4619-X@!,4!C24D1-!Wi!C1830!-03!890/./-!5490!19!2-63-1.!5-!



! Vi!

C24D1-!-3! 2<4E07.E496-!F!iKe!9B!-03!5/3-.B89/-@!,-!C71.6-934J-!5-!6.7800496-!5490!2-!

01.94J-493! 5-0! 58>>/.-93-0! 6795838790! -03! 642612/! 0-279! 24!B=B-!B/3:75-! D1-! C71.! 24!

5/3-.B8943879!5-!24!'&(!-NC28D1/-!68M5-0010@!

!

G:I:G:\:G:*'#8$22"9>%&5">36#$%99%&K&="&2(#T">%&

O>89!5</?421-.!24!?84E8283/!5-0!E463/.8-0!C./0-93-0!F!24!01.>46-!5-0!24B-22-0H!9710!

4?790!138280/!2-!q83!S4628J:3!�!$-57N+-907.!'*'!\84E8283L!Z83!�!T*:-.B7!R806:-.!+68-938>86H!

R.496-X@!'-!q83!67938-93!5-1N!67BC70/0!f!!

F! 2-! +�*l!K_!�!f! 82! C/9;3.-! 2-0!B-BE.49-0! E463/.8-99-0! -3! ?4! 0-! >8N-.! 01.! 2-0!

4685-0! 9162/8D1-0@! ,-0! 279J1-1.0! 5<795-0! 5<-N68343879! `! /B800879! 0793!_We! `!

j"j!9B!T/B800879!5490!2-!?-.3X!o!

F! 2-! jM6L497MKH#M58372L2! 3-3.4P7281B! 6:27.85-! T'*'X!f! 82! -03! ./5183! -9! C./68C83/!

>217.-06-93H! 2-! '*'M>7.B4P49! TT$@(#%& G:?XH! 27.0D1-! 24! E463/.8-! -03! 4638?-!

B/34E728D1-B-93@! ,-0! E463/.8-0! B7.3-0! 71! 4?-6! 19-! 3.;0! >48E2-! 4638?83/!

.-0C8.4378.-!9-!./5180-93!C40!2-!'*'H!-3!C4.!6790/D1-93!9-!C.7518.793!C40!5-!

C./68C83/!>217.-06-93@!(2!0-.3!5796!F!/?421-.!2<4638?83/!.-0C8.4378.-!5-0!E463/.8-0!

C./0-93-0@!,-0! 279J1-1.0!5<795-0!5<-N68343879!`!/B800879!0793!_je!`!i#e!9B!

T/B800879!5490!2-!.71J-X@!!

&&

!

!"#$%&'()E!E!>q0$%)&4*!1*!,q130.)2%!13!:F:!5$,!'*!523(2),!,*&5),$.2),*!;$0.q,)*%D!

!

,-0!24B-22-0!5-!?-..-!C./424E2-B-93!8961E/-0!4?-6!24!010C-90879!E463/.8-99-!0793!

24?/-0!K!>780!4?-6!51!IS+!-3!8961E/-0!4?-6!"ey!51!B/249J-!+�*l!K_�!`!'*'!TK!�&!`!je!

B&X!-3!Wey!5-!IS+!C-95493!#e!B89@!,-0!24B-22-0!0793!5-!971?-41!24?/-0!41!IS+!-3!2-0!



! VV!

E463/.8-0!0793!>8N/-0!4?-6!19-!07213879!5-!C4.4>7.B425/:L5-!TIROX!_y!-9!IS+!C-95493!

"j!B89@!!

! ,-0!24B-22-0!0793!-90183-!7E0-.?/-0!41!B86.7067C-!679>7642!4?-6!19!7EG-638>!Nie!F!

:182-@!,-0!279J1-1.0!5<795-!5<-N68343879`/B800879!138280/-0!41!B86.7067C-!679>7642!0793!

_je`i#e! 9B! C71.! 2-! '*'! -3! _We`j"j! 9B! C71.! 2-! +�*l! K_�@! O8908H! 19-! E463/.8-! D18!

4CC4.4v3! 4?-6! 19-! 6727.43879! ?-.3-! -3! 19-! 6727.43879! .71J-! -03! 19-! E463/.8-! 4638?-!

B/34E728D1-H! 427.0!D1<19-!E463/.8-!4CC4.4800493!198D1-B-93!-9!?-.3-!-03!19-!E463/.8-!

3.;0!C-1!4638?-!?78.-!B7.3-@!!

!

*!$>#85"="9>%&K&>#$23"=&4%&C("#3]&Me'!N&

G:P:;:*Z#$9>$<%&4%&="&3%>B9$C(%&

,4! 3-6:98D1-!5-!B86.7E42496-!F!6.80342!5-!D14.3P! Tm'&X!C-.B-3!5-! 3.490>7.B-.!

19-!?4.843879!5-!B400-!-9!19-!?4.843879!5-!>./D1-96-!>4682-B-93!B-01.4E2-@!,-!C.8968C-!

5-!24!m'&!-03!E40/!01.!24!9431.-!C8/P7M/2-63.8D1-!51!D14.3P@!%9!->>-3H!0710!2<4CC28643879!

5<19-!58>>/.-96-!5-!C73-938-2! /2-63.8D1-H! 2-! D14.3P! ?4! 0-!5/>7.B-.! -3! 89?-.0-B-93H! 19-!

6793.4893-!B/6498D1-! -9J-95.-! 2<4CC4.83879! 5<19-! C724.8043879! F! 0-0! E7.50@! ,-! 6.80342!

138280/!-03!67BC70/!5<19!580D1-!5-!D14.3P!5-!eH#!BB!5</C4800-1.!TT$@(#%&G:\XH!-9371./!C4.!

5-1N!/2-63.75-0!-9!7.H!5793!2<19-!5<-93.-!-22-0!-03!.-671?-.3-!5<19-!6716:-!5-!08286-!T48.!

5-!5/Cc3X@!

!

B)83,*!JDO!E!:,)&.$'!1*!x:>!

!

,<4CC28643879!5<19-!58>>/.-96-!5-!C73-938-2!-93.-!2-0!5-1N!/2-63.75-0!6./-!19!6:4BC!

/2-63.8D1-!5490!2-!D14.3P!895180493!19!B71?-B-93!5-!6804822-B-93H!2-0!5-1N!01.>46-0!51!

6.80342!706822493!5490!5-0!58.-638790!7CC70/-0k@!,4!279J1-1.!5<795-!5-!6804822-B-93!I!?413!

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

012#*3



! Vk!

K5H! 7�! 5! -03! 2</C4800-1.! 51! 6.80342! TT$@(#%& G:AX@! ,</C4800-1.! 51! 6.80342! 5/>898-! 5796! 24!

279J1-1.!5<795-!5-!6804822-B-93!51!6.80342!5-!D14.3P@!

,4! >./D1-96-! 5-! ./079496-! ;J !-03! 24! >./D1-96-! 5<-N68343879! C71.! 24D1-22-!
2<4BC28315-! 5<70682243879! 51! 6.80342! -03! B4N8B42-@! '-33-! >./D1-96-! -03! 19! C4.4B;3.-!

0C/68>8D1-! 51! 6.80342! 5-! D14.3PH! 6<-03! 24! ?42-1.! 018?8-! 41! 671.0! 5<19-! -NC/.8-96-@! ,4!

>./D1-96-!;J !5<19!6.80342!91!-03!/J42-!F!f!!
;J . KL!!! 7�! !1 . *MNO!

4?-6!1!24!?83-00-!5-!2<795-!5-!6804822-B-93H!P!2-!B7512-!/24038D1-!5-!6804822-B-93!51!6.80342!
5-!D14.3P!-3!Q!24!5-9083/!51!D14.3P@!!

!

B)83,*!JDX!E!$D!V*5,q&*%.$.)2%!&0=q4$.)T3*!13!0,)&.$'!1*!T3$,.i!*U0).q!q'*0.,)T3*4*%.D!h*&!1*3U!9$0*&!;238*%.!1$%&!1*&!&*%&!
2552&q&D! ;D! h*&! 1*3U! 9$0*&! 13! 0,)&.$'! 2&0)''*%.! 1$%&! 1*&! &*%&! 2552&q&! 1*! 4$%)r,*! $'.*,%$.)(*D! h$! '2%83*3,! 1p2%1*! 1*!
0)&$)''*4*%.!($3.!J*D!

! U9!6.80342!5-!D14.3P!C-13!=3.-!-N683/!F!58>>/.-93-0!:4.B798D1-0H!6<-03MFM58.-!F!5-!

B1238C2-0!9!5-!24!>./D1-96-!5-!./0799496-@!l9!4!427.0!f!

I . RS3 !
!

! ! "##$%&

'(

")$*+,-./.0$!1+,!/

/

2(



! VW!

I71.!D1-!2-0!>46-0!51!6.80342!0-!5/C246-93!5490!5-0!0-90!7CC70/0H!82!-03!8BC/.438>!D1-!9!0783!

8BC48.@!Y490!6-!640H!24!>./D1-96-!C71.!19-!:4.B798D1-!5-!.49J!9!T;CX!?413!f!!
;C . 3RSTPQ!

! +8!19! >82B!5</C4800-1.!US!0-!5/C70-! 01.!19-!5-0! 01.>46-0!51! 6.80342H! 24! 279J1-1.!
5<795-!-3!24!>./D1-96-!5-!./0799496-!0793!B758>8/-0@!,4!>./D1-96-!5-!./0799496-!4?-6!19!

5/Cc3!5</C4800-1.!US!-03!973/-!;UV !-3!?413!f!!
;UV . 3R+S W US-TPQ!

+8!2<79!01CC70-!D1-!US!-03!9/J28J-4E2-!C4.!.4CC7.3!F!S!-3!D1-!24!5-9083/!-3!2-!B7512-!
5-!6804822-B-93!51!6.80342!9-!0793!C40!B758>8/0!C4.!2-!5/Cc3H!427.0!f!

U;;C . 5USS !
4?-6!U; . ;UV 5 ;C@!,-!5/Cc3!5<19-!B400-!F!24!01.>46-!51!6.80342!5-!D14.3P!-93.4v9-!48908!
19-!58B8913879!5-!24!>./D1-96-!5-!./0799496-!51!D14.3P@!!

! I71.! C71?78.! 642612-.! 24! B400-! 5/C70/-! F! 24! 01.>46-! 51! 6.80342! 5-! D14.3PH! 79!

B1238C28-!6-33-!/D143879!C4.!24!5-9083/!-3!2<48.!51!6.80342!-3!79!7E38-93!2</D143879!/34E28-!C4.!

+41-.E.-L!-9!"WjWW!f!!

U;3 . 5EXYZD[ !

EXYZD !-03! 24!B400-! 01.>468D1-! 51! >82B! 5/C70/! F! 24! 01.>46-! 51! 6.80342! 5-! D14.3P! -3![ !24!
67903493-!5-!+41-.E.-L@!'-33-!67903493-![!?413!C71.!2-0!6.80341N!4L493!19-!>./D1-96-!5-!
./0799496-!5-!j!&]P!f!"V@V!9J@6BK@]P@!,4!m'&!B-01.-!48908!24!?4.843879!5-!>./D1-96-!5-!

./0799496-! D1<-9J-95.-! 19! 5/Cc3! 5-! B43/.841! F! 24! 01.>46-! 51! 6.80342! 5-! D14.3P@! %22-!

C-.B-3!5-!5/518.-!24!B400-!5/C70/-!C4.!1983/!5-!01.>46-!4?-6!19-!C./680879!C.76:-!5-!

"!9J@6BMK@!

!

!



! ke!

G:P:G:*Z#$9>$<%&4%&="&E$>#85"="9>%&K&>#$23"=&4%&C("#3]&"7%>&

4$22$<"3$89&Me'!S.N&

Y490!24!.-243879!C.7C70/-!C4.!+41-.E.-LH!24!6716:-!5/C70/-!-03!C./01B/-!4?78.!2-0!

B=B-0! C.7C.8/3/0!B/6498D1-0! D1-! 2-! 01E03.43! C180D1<79! 01CC70-! D1-! 24! 5-9083/! -3! 2-!

B7512-!5-!6804822-B-93!51!6.80342!9-!0793!C40!B758>8/0!C4.!2-!5/Cc3@!'-33-!.-243879!-03!5796!

?424E2-!198D1-B-93!C71.!5-0!>82B0!>890H!.8J85-0!-3!198>7.B-0@!O!C4.38.!5-0!499/-0!"WkeH!

6-33-!3-6:98D1-!4!/3/!/3-951-!F!24!B-01.-!5-!2</C4800-1.!-3!5-0!C.7C.8/3/0!?8067/24038D1-0!

5<19! >82B! 5490! 19! -9?8.799-B-93! 28D185-! C4.! 4G713! 5-! 24! B-01.-! 5<19! C4.4B;3.-!

01CC2/B-9348.-!f!24!58008C43879"e@!%22-!C-.B-3!5-!B-01.-.!2<4B7.3800-B-93!5-0!?8E.438790!

5[!F!24!58008C43879!5-!2</9-.J8-!5490!2-!>82B!5/C70/!-3!2-!28D185-!-9?8.799493!TT$@(#%&G:UX@!

!

B)83,*!JDQ!E!P''3&.,$.)2%!1*&!*U5q,)*%0*&!1*!x:>K#D!?)!'$!&3;&.$%0*!1q52&q*!92,4*!3%*!0230=*!,)8)1*!/!'$!&3,9$0*!13!0,)&.$'!
1*!x:>!L5$,.)*! )%9q,)*3,*!1*! '$! 9)83,*M+! '-$45').31*!1*! '-2&0)''$.)2%!13!0,)&.$'!($!1)4)%3*,! '*%.*4*%.D!#$%&! '*!0$&!2y! '$!
&3;&.$%0*!$1&2,;q*!92,4*!3%*!0230=*!&235'*!L5$,.)*!&35q,)*3,*!1*!'$!9)83,*M+!'-$45').31*!1-2&0)''$.)2%!1q0,2z.!,$5)1*4*%.!
*%!,$)&2%!1*!'$!5*,.*!1-q%*,8)*!q'*(q*!1$%&!'*!9)'4!()&02q'$&.)T3*D!

!

! '<-03!0-12-B-93!-9!"WWW!D1-!\7897?4!*.!$'@!""!5/?-27CC-93!19!B75;2-!C-.B-33493!

5-! 28-.! 2-0!64.463/.8038D1-0!C:L08D1-0!5<19!>82B!:L5.43/!5<19-!C4.3!-3! 2-0!>./D1-96-0!5-!

./0799496-!48908!D1-!2-0!58008C438790!5<413.-!C4.3@!!

!

!

!"

!"#$%

&'()*"+

,-.-/"

&'()*"+

%'($0" !"#$%

!"#$%

1#$0-2(/"+/(+)3$2"(,+4&567+

3$,8%+3/%',$2-'9+:+/;$<2



! k"!

G:P:I:*.$2<82$3$T&%F<6#$E%93"=&

,<4CC4.-82!138280/!C71.!6-0!3.4?41N!5-!3:;0-!5-!3LC-!m'&MY!%"!C.7?8-93!5-!24!0768/3/!

m+-90-!TQ�3-9E7.JH!+1;5-X@! (2!-03!67BC70/!5<19-!6-2212-!6793-9493! 2-!6.80342!5-!D14.3PH!

19-! -96-893-! 5-!B-01.-! 3:-.B70343/-H! 19-! C7BC-! C/.8034238D1-! C-.B-33493! 2<89G-63879!

5<19!28D185-!4?-6!19!5/E83!6793.c2/!-3!19-!1983/!/2-63.798D1-!893-.>46/-!4?-6!19!7.58943-1.!

TT$@(#%&G:HX@!!

,-0!6.80341N!138280/0!Tm+�!#e"H!m+-90-X!0793!5-0!6.80341N!5-!D14.3P!.-671?-.30!5<7.!

-3!5<19-!6716:-!5-!587NL5-!5-!0828681B!T+8lKX!5-!>./D1-96-!5-!./0799496-!>7954B-9342-!

4CC.76:493!j!&]P@!!

U9!J/9/.43-1.!/2-63.8D1-!-N683-!2-!6.80342!4?-6!19-!3-90879!5-!>./D1-96-!C.76:-!5-!

24!>./D1-96-!5-!./0799496-!T-3!0166-008?-B-93!5-0!#;B-H!j;B-H!V;B-!-3!W;B-!:4.B798D1-0X!

C-95493!19!3-BC0!E.->H!5-!2<7.5.-!5-!24!�0@!,-!J/9/.43-1.2!/2-63.8D1-!-03!427.0!671C/!-3!2-!

6.80342! 706822-! -90183-! 28E.-B-93@! ,-0! 706822438790! B/6498D1-0! -9J-95.-93! 427.0! 5-0!

706822438790!/2-63.8D1-0!41N!E7.50!51!6.80342!D18!0793!4942L0/-0!C71.!018?.-!2-!6:49J-B-93!

5-!>./D1-96-!5-!./0799496-!48908!D1-!2<4B7.3800-B-93!T58008C43879X@!!

!

!

B)83,*!JDj!E!#)&52&).)9!*U5q,)4*%.$'!x:>K#!

!

O?493!6:4D1-!-NC/.8-96-H!2-!6.80342!-03!9-337L/!5490!19-!07213879!5<]-22B49-N!TKy!

?`?XH! .896/!F! 2<-41!C180!5490!19-!07213879!5</3:4972!"eey!-3!-9>89!0/6:/@!,-!6.80342!-03!

-90183-!9-337L/!41!C240B4!62-49-.@!(2!-03!-90183-!890/./!5490!24!6-2212-@!,4!67903.163879!)%!

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

#"%&+,-)*#%."%/$*+)0

1(&",()"

)2"+3'-)*)4"

5()"+6*&"%&"##$#"78!

8'39"%94+,-)*#),/$"



! kK!

&).3!5-0!>82B0!B12386716:-0!0-!>483!C4.! 89G-63879!5-!_ee!�2!F!19!5/E83!5-!Kje!�2`B89!51!

67BC70/!6:8B8D1-@!%93.-!6:4D1-!6716:-!51!>82BH!19!24?4J-!4?-6!2-!34BC79!*$(+`)4'2!-03!

./4280/!C-95493!j!B89!F!5/E83!67903493@!!

!
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893.751830! 5490! 2</6:49382279@! U9! 3-2! B86.7067C-! C-.B-3! 5-! ?8014280-.! 198D1-B-93! 24!

>217.-06-96-!/B80-!C4.!2</6:49382279H!C4.!07103.463879!5-!24!21B8;.-!-N68343.86-!/B80-!C4.!

24!071.6-!21B89-10-@!!

!

G:A:I:*a3$=$2"3$89&

I71.! ./4280-.! 970! -NC/.8-96-0H! 9710! 4?790! 138280/! 2-! B86.7067C-! 89?-.0/! )8q79!

%628C0-! *8M+@! (2! -03! /D18C/! 5<19-! 24BC-! >217.-06-93-! (93-90828J:3! T)8q79X! -3! 5-! #! E2760!

>823.-0!T+-B.76qX!f!

F! QRI!TIuv!_VK`#e!9B!o!!IuD!jKe`#j!9BX!o!!
F! *-N40!$-5!TIuv!jiK`_e!9B!o!IuD*iK_`_e!9BX!o!



! We!

F! YOI(!TIuv!#VV`je!9B!o!IuD__V`ie!9BX!!
,-0!8B4J-0!0793!64C31./-0!F!2<485-!5<19-!64B/.4!91B/.8D1-!Y+Mm8!"&'!T)8q79X!-3!

0793!-90183-!4942L0/-0!4?-6!2-!27J868-2!(B4J-A@!

!

*!$>#82>8<$%&>89T8>"=%&K&5"="L"@%&="2%#&&

G:U:;:*Z#$9>$<%&4%&="&3%>B9$C(%&

,4!B86.7067C8-!679>7642-!4!/3/!89?-93/-!-3!E.-?-3/-!C4.!&4.?89!&890qL!-9!"WjV!"V@!

,4! C4.386124.83/! 5-! 6-!B86.7067C-! -03! 5-! C71.?78.! ./4280-.! 5-0! 0-638790! 7C38D1-0! 5<19!

/6:49382279@! %9! ->>-3H! 2-! 584C:.4JB-! T�!C89:72-!�X! -03! 0831/! 5-?493! 2-! 6722-63-1.H! 6-! D18!

C-.B-3!5-!24800-.!C400-.!198D1-B-93!2-!>21N!21B89-1N!/B80!41!98?-41!51!C249!>7642@!'-!

0L03;B-! C-.B-3! 2</28B8943879! 51! 08J942! 21B89-1N! C.7?-9493! 5-0! 413.-0! C2490! -3! C4.!

6790/D1-93!2<4B/287.43879!51!.4CC7.3!08J942`E.183@!!

,-! B86.7067C-! 679>7642! 9/6-0083-! 19-! 21B8;.-! 5<-N68343879! C4.386128;.-B-93!

893-90-!-3!>764280/-H!6<-03!C71.D178!24!C21C4.3!5-0!071.6-0!5<-N68343879!0793!5-0!240-.0@!,-!

>4806-41!21B89-1N!C.75183!3.4?-.0-!2-!584C:.4JB-!T71!�!C89:72-!�X!5<-N68343879!D18!./5183!

24!071.6-!F!19!C7893@!(2!-03!-90183-!58.8J/!01.!5-0!B8.78.0!J42?497B/3.8D1-0!TB8.78.0!5-!

E424L4J-X!D18H!-9!C8?73493!01.!2-1.!4N-H!?793!C-.B-33.-!2-!E424L4J-!.4C85-!5-!2<-90-BE2-!

51!6:4BC@!,4!21B8;.-!5</B800879!-03!./61C/./-!()$! 2<7EG-638>!C180!C4.?8-93!41!5/3-63-1.!

T31E-! C:737B1238C28643-1.X! ()$! 0166-008?-B-93! 2-! B8.78.! 586:.7rD1-H! C180! 2-! C89:72-!

5</B800879@!,-!08J942!/2-63.8D1-!/B80!C4.!2-!C:737B1238C28643-1.!-03!4BC28>8/!C180!-9?7L/!

F!2<7.58943-1.@!,-!27J868-2!5<46D18083879!C-.B-3!5-!./J2-.!3710!2-0!C4.4B;3.-0!5<46D18083879!

-3!5-!?8014280-.!58.-63-B-93!2-0!8B4J-0@!!

,</C4800-1.! 5-! 24! 3.496:-! 7C38D1-! ./61C/./-! ?4! 5/C-95.-! 58.-63-B-93! 5-!

2<71?-.31.-!51!C89:72-@!!



! W"!

!

B)83,*!JDCa!E!?0=q4$!1*!5,)%0)5*!1-3%!4)0,2&025*!02%920$'!

!

)710!4?790!138280/!2-!B86.7067C-!679>7642!5-!24!67BC4J98-!z-800!-3!5-!3LC-!,+&!

j"e!B793/!01.!19!B86.7067C-!89?-.0-!ON87lE0-.?-.!z"!Tz-800X@!,-0!240-.0!400768/0!0793!f!

19!240-.!4.J79!T_jW!9BH!_kk!9B!-3!j"_!9BXH!19!240-.!:/281B!9/79!(!Tj_#!9BX!-3!19!240-.!

:/281B!9/79!((!Ti##!9BX@!,-!27J868-2!5-!6793.c2-!51!B86.7067C-!-3!5<46D18083879!5-0!8B4J-0!

-03!2-!27J868-2!z-800!,+&!(B4J-!S.7n0-.@!!

,<13828043879! 08B12349/-! 5-! C2108-1.0! 0795-0! >217.-06-93-0! 5490! 19! /6:49382279!

.-D18-.3!24!5/3-63879!51!08J942!5-!6:4D1-!0795-!0/C4./B-93@!(2!-03!5796!9/6-0048.-!5<4?78.!

5-0! 0C-63.-0! 5</B800879! -3! 5<-N68343879! 58>>/.-930@! Y-0! B8.78.0! 586:.7rD1-0! 41N!

64.463/.8038D1-0!4CC.7C.8/-0!0793!C246/0!01.!2-0!3.4G-30!7C38D1-0H!C-.B-33493!24!0/C4.43879!

5-0!58>>/.-93-0!279J1-1.0!5<795-0@!!

,4! B86.7067C8-! 679>7642-! C./0-93-! 5-! 97BE.-1N! 4?4934J-0! B480! /J42-B-93!

D1-2D1-0!89679?/98-930!T3"5=%"(&G:UX@!

!

!"#$%#$&'

()*$'

+,-$%#./

0.'1.'23.%4'156&$

!.)74')89$2%1:/1%);

<%4):#.;;1:
=;): /1%);

>')-$#217#.6&$2/1%);

>')-$#217#.6&$2:1:2/1%);



! WK!

*7"93"@%2& 09>89769$%932&

$/07213879!-9!TNHLX!4B/287./-!|#ey!C4.!
.4CC7.3!F!19!B86.7067C-!F!/C8>217.-06-96-!

679?-938799-2!

I/9/3.43879!.-2438?-B-93!./5183-!5490!
2</C4800-1.!5-!24!C./C4.43879!

S424L4J-!-9!PH!C-.B-33493!5-!.-67903831-.!5-0!
8B4J-0!#Y!

I:737M57BB4J-!6-221248.-!5490!3713-!
2</C4800-1.!5-!24!C./C4.43879!

&-01.-!08B12349/-!5-!58>>/.-93-0!0795-0!
>217.-06-93-0!

I:737M433/9143879!T�!E2-46:89J!�X!5490!3713-!
2</C4800-1.!5-!24!C./C4.43879!

+18?8!-9!3-BC0!./-2!5-!C:/97B;9-0!
5L94B8D1-0!

!

F$;'*$3!JDQ!E!7($%.$8*&!*.!)%02%(q%)*%.&!1*!'$!4)0,2&025)*!02%920$'*D!

!

G:U:G:*a3$=$2"3$89&&

G:U:G:;:*1%>8(7#%E%93&4%&T=(8#%2>%9>%&<"#&<B8385="9>B$E%93&

,-! .-671?.-B-93! 5-! >217.-06-96-! 4C.;0! C:737E2496:8B-93! TR$OIH! 9'32,*&0*%0*!

,*02(*,@!$9.*,!5=2.2;'*$0=)%8X!-03!19-!B/3:75-!138280/-!-9!B86.7067C8-!679>7642-!C71.!

B-01.-.!24!?83-00-!5-!58>>10879!B72/61248.-!-3!D18!4!?1!2-!G71.!5490!2-0!499/-0!"WVe@!O!0-0!

5/E130H!6-33-!B/3:75-!/3483!01.3713!138280/-!C71.!B-01.-.!24!58>>10879!5-!C.73/89-0!41!0-89!

5-!24!B-BE.49-!6-221248.-"kH"W@!%22-!4!-90183-!/3/!24.J-B-93!138280/-!-3!0-.3!B4893-9493!F!

/3158-.!24!5L94B8D1-!B72/61248.-!5490!C.-0D1-!3710!2-0!40C-630!5-!24!E8727J8-!6-221248.-@!

]7.B80!24!E8727J8-!6-221248.-H!6-33-!B/3:75-!-03!/J42-B-93!4CC2864E2-!C71.!2</315-!5-!24!

B7E8283/!B72/61248.-!5490!5-0!B43/.841N!3-20!D1-!2-0!9c3.-0@!!

,7.0D1<19-! C7C1243879! 5-! B72/612-0! >217.-06-93-0! -03! 5803.8E1/-! 5-! B498;.-!

:7B7J;9-!5490!19!/6:49382279H!79!C-13!89:8E-.!5-!B498;.-!8../?-.08E2-!04!>217.-06-96-!

5490! 19-! P79-! .-03.-893-! C4.! C:737E2496:8B-93@! ,-! C:737E2496:8B-93! 0<7E38-93! C4.!

/B800879!5<19! >240:! 21B89-1N!C4.!19! 240-.! 01.! 24! P79-! 68E2/-! T$l(H!V*8)2%!\9! P%.*,*&.XH!

J/9/.42-B-93! B86.7B/3.8D1-@! l9! 6./-! 48908! 5-1N! C7C12438790!5-! B72/612-0!f! 19-!

>217.-06-93-H!2<413.-!C40H!0C43842-B-93!58038963-0@!,-0!B72/612-0!D18!0-!3.71?-93!-9!5-:7.0!

5-! 24! P79-! E2496:8-! ?793! ?-98.! .-671?.8.! 24! P79-@! ,-0! >217.76:.7B-0! E2496:80! 0793!

.-BC246/0!C4.!2-0!>217.76:.7B-0!979!E2496:80@!,4!>.463879!5-!B72/612-0!>217.-06-93-0!D18!

C4.3868C-!F!6-3!/6:49J-!-03!4CC-2/-!24!>.463879!B7E82-!T}XX!427.0!D1-!24!>.463879!D18!9<L!
C4.3868C-!C40!-03!4CC-2/-!24!>.463879!8BB7E82-!T~}XX@!!



! W#!

Y490!2-0!-NC/.8-96-0!5-!R$OIH!2-0!8B4J-0!0793!4942L0/-0!-3!3.483/-0!C71.!J/9/.-.!

19!3.46/!689/38D1-!5-!24!>217.-06-96-!5490!24!P79-!E2496:8-!TT$@(#%&G:;\X@!O!C4.38.!5-!6-!

J.4C:8D1-H!82!-03!C7008E2-!5-!5/3-.B89-.!2-0!>.4638790!B7E82-0!-3!8BB7E82-0!-9!642612493!2-!

.4CC7.3!-93.-!2<893-9083/!5-!>217.-06-96-!>8942-!-3!8983842-!f!!!!

9 . *r� 5 rBrY 5 rB !
,4!671.E-!?4!/J42-B-93!C-.B-33.-!5-!5/3-.B89-.!2-!67->>868-93!5-!58>>10879!#!C4.!B-01.-!

51!.4CC7.3!5-! 2<893-9083/! 21B89-10-!5-! 24!P79-!E2496:8-! T1X!F! 6-22-!/278J9/-!5-! 24!P79-!
E2496:8-! 5-!B=B-! 48.-! T1B X@! '-! .4CC7.3! 67..-0C795! 41! .4CC7.3! 5-! 6796-93.438790! 5-!
B72/612-0! >217.-06-93-0! 5490! 2-0! B=B-0! P79-0@! Y490! 2-! 640! 85/42H! 2-! .4CC7.3!

0<-NC.8B-!C4.!f!!

1+�-1B . ! W 9+= 5 !-8dA �� �~B �R�� W ~l �R���!
� . y/(%A !

! 7�!%!-03!2-!.4L79!5-!24!P79-!E2496:8-H!!!2-!.4CC7.3!5<893-9083/!-93.-!24!P79-!F!2<8001-!
5-! 2</34C-! 5-! E2496:8B-93! -3! 19-! P79-! 979! E2496:8-H!/ !2-! 67->>868-93! 5-! 58>>10879H!9 !24!
C.7C7.3879! 5-! 6:4v9-0!B7E82-0! -3!~B H!~l !2-0! >79638790! 5-! S-00-2!B758>8/-0! 5-! C.-B8;.-!
-0C;6-!-3!5<7.5.-!e!-3!"@Ke!!

! ,4! 3-6:98D1-! 5-! R$OI! 4! /3/! 138280/-! C71.! 67BC4.-.! 24!B7E8283/! 5-0! 6:4v9-0! 5-!

IO$"e!-3!5-!IO$Kee!B4.D1/-0!4?-6!5-!2<8073:876L4943-!5-!>217.-06/89-!TR(*'X!5490!19!

>82B!TIO$Kee`]OXK_@!,-0!24B-22-0!5-!?-..-!.-671?-.3-0!51!>82B!0793!893.75183-0!5490!19!

C7.3-M/6:49382279!679a1!41!24E7.4378.-!-3!8BB-.J/!5490!jee!�2!5-!34BC79!*$(+`)4'2@!!



! W_!

!!

B)83,*!JDCO!E!7''3,*!.@5)T3*!1-3%*!023,;*!1*!BV7A!L7MD!h*!1q;3.!1*!023,;*!,*5,q&*%.*!'$!($'*3,!!~Y +!)%.*%&).q!1*!9'32,*&0*%0*!
1*!'pq0=$%.)''2%!$($%.!5=2.2;'$%0=)4*%.D!h$!0=3.*!;,3.$'*!1*!'$!023,;*!(*,&!3%*!($'*3,!5$,.)03')r,*4*%.!;$&&*!LrBM!*&.!
,*5,q&*%.$.)(*!13!5=2.2;'$%0=)4*%.!1*&! 9'32,20=,24*&!1$%&! '$! ,q8)2%!1p)%.q,s.! LV\PMD!73!023,&!13! .*45&+!2%!(2).!T3*!
'p)%.*%&).q!1*!9'32,*&0*%0*!,qK$384*%.*!w3&T3p/!$..*)%1,*!3%*!($'*3,!5'$.*$3!r�D!h*&!)%92,4$.)2%&!1*!'$!023,;*!L1*!r!/!rM!
5*3(*%.!s.,*!3.)')&q*&!523,!1q.*,4)%*,!'*!02*99)0)*%.!1*!1)993&)2%!*.!$)%&)!0'$&&*,!'$!42;)').q!1*!'$!42'q03'*!&*'2%!Y!5,29)'&!E!
=$3.*4*%.!42;)'*!LRM+!42@*%%*4*%.!42;)'*!L:M!23!)442;)'*!L#MD!

!

G:U:G:G:*e("93$T$>"3$89&4%2&Z*1&4"92&=%2&T$=E2&

,-!B86.7067C-!679>7642!4!/3/!138280/!C71.!/?421-.!24!D149383/!5-!IO$!5490!2-0!>82B0!

B12386716:-0@!I71.!6-24H!9710!4?790!138280/!5-0!IO$!B4.D1/-0!4?-6!5-!24!R(*'@!U9-!>780!

2-0! >82B0! 67903.1830! 4?-6! 2-0!IO$!B4.D1/-0H! 5-0! 8B4J-0!5-!B86.7067C8-! 679>7642-! 0793!

->>-631/-0@!I71.!6:4D1-!679583879H!C2108-1.0!P79-0!51!>82B!0793!8B4J/-0!-9!671C-!TNHLX!

T01.>46-X! -3! -9! 671C-! TNHPX! T/C4800-1.X@! O>89! 5</34E28.! 19-! .-243879! -93.-! 893-9083/! 5-!

>217.-06-96-!-3!D149383/!5-!IO$H!9710!4?790!./4280/!19-!671.E-!/34279@!I71.!6-24H!9710!

4?790! D14938>8/! 2<893-9083/! 5-! >217.-06-96-! 5<19-! J4BB-! 5-! 6796-93.43879! 5-! IO$!

B4.D1/-0! -9! 07213879@!)710! 4?790! 3.46/! 24! 671.E-H! ->>-631/! 19-! ./J.-00879! 289/48.-! -3!

/34E28! 2-! 67->>868-93! 5-! 24! 5.783-! D18! 67..-0C795! F! 973.-! .-243879! -93.-! 893-9083/! 5-!

>217.-06-96-!-3!6796-93.43879!-9!IO$@!!

!

!

!
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&'()*+,*-

./
0'
/
*1
02
+!
,3
4
-

!5$

!56

!57

!58

# "#

"$

"%
&'

(%
&' 9:4;01</+=<>1?'+,!-

9:4;01</+1((<>1?'

!

")

@A.

B</'+>?4/;C1'

9?3<:'*;'/;'

&'()*+D'+:';<3E:'('/0

./
0'
/
*1
02
+D
'
+F
?3
<
:'
*;
'
/
;'

"

&'()*+D'+:';<3E:'('/0

./
0'
/
*1
02
+D
'
+F
?3
<
:'
*;
'
/
;'

#

&'()*+D'+:';<3E:'('/0

./
0'
/
*1
02
+D
'
+F
?3
<
:'
*;
'
/
;'

$

G430'('/0+(<>1?' =<H'//'('/0+(<>1?' .((<>1?'



! Wj!

*!$>#82>8<$%&6=%>3#89$C(%&K&5"="L"@%&

G:H:;:*Z#$9>$<%&4%&="&3%>B9$C(%&

,-0!C.-B8-.0! 3.4?41N!01.! 24!B86.7067C8-!/2-63.798D1-!F!E424L4J-! T&%SX!793!/3/!

89838/0!5490! 2-0!499/-0!"W#e!C4.!&4N!Z9722! -3!%.903!$10q4@!'-33-!971?-22-! 3-6:9727J8-!

C-.B-3!5-!./4280-.!5-0!8B4J-0!5-!24!01.>46-!5<7EG-30!-9!#!58B-908790!4?-6!19-!3.;0!:413-!

./07213879H!5-!2<7.5.-!51!9497B;3.-@!'-!D18!24!58>>/.-968-!5-!24!B86.7067C8-!C:73798D1-!

-03! D1<-22-! 9<138280-! C40! 24! 21B8;.-! C71.! 6./-.! 19-! 8B4J-!B480! 19! >4806-41! 5</2-63.790H!

67BB-!079!97B!2-! 24800-!01JJ/.-.@!,-!C.8968C-!J/9/.42!5<19!&%S!-03!400-P!08BC2-!f!19!

>4806-41! 5</2-63.790H! 5793! 24! 3-90879! -03! ./J24E2-! T5-! eH"! F! #e! q827?7230X! ?4! E424L-.! 24!

01.>46-! 5-! 2</6:49382279! F! 7E0-.?-.! -3! 2-0! /2-63.790! 0-679548.-0! 5-! 3.;0! >48E2-! /9-.J8-!

C.751830!0183-!41!E7BE4.5-B-93!5-! 2</6:49382279!?793!=3.-!5/3-63/0! TT$@(#%&G:;AX@!'-0!

5-.98-.0!?793!=3.-!4BC28>8/0!C180!893-.C./3/0!C71.!.-67903.18.-!19-!8B4J-!-9!>7963879!5-!

2<893-9083/!51!671.493!/2-63.8D1-!C.75183@!l9!7E38-93!5796!19-!37C7J.4C:8-!5-!2</6:49382279!

-9!978.!-3!E2496!7�!6:4D1-!91496-!5-!J.80!-03!2-!./012343!5-!2<893-9083/!5-!671.493!5/3-63/@!!

!

B)83,*!JDCX!E!V*5,q&*%.$.)2%!&0=q4$.)T3*&!1*&!5,)%0)5$3U!02452&$%.&!1p3%!4)0,2&025*!q'*0.,2%)T3*!/!;$'$@$8*D!h*!0$%2%!
/!q'*0.,2%!8q%r,*!3%!9$)&0*$3!1pq'*0.,2%&!1*!=$3.*!q%*,8)*!T3)+!.,$).q!5$,!1*&!'*%.)''*&!4$8%q.)T3*&+!($!s.,*!920$')&q!&3,!
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?.$5=@'202003&! $3,*3&! -03! 19-! E463/.8-! 67BB-9042-! D18! 6727980-! 5-! >4a79!

40LBC37B438D1-! 24! C-41! -3! 2-0! ?78-0! .-0C8.4378.-0! 01C/.8-1.-0! 5<-9?8.79*R>,!-3! #eyH!
.-0C-638?-B-93H! 5-! 24! C7C1243879! 0489-@"! '-C-95493H! 82! 0<4J83! /J42-B-93! 5<19-! 5-0!

C.8968C42-0! 6410-0! 5<89>-638790! 970767B842-0@K! ,-0! 89>-638790! 895183-0! C4.! ?D! $3,*3&!

C-1?-93!422-.!5-!2<89>-63879!61349/-!2/J;.-!F!5-0!89>-638790!0L03/B8D1-0!C210!J.4?-0!3-22-0!

D1-!24!C9-1B798-H!2<-95764.583-!71!-967.-!2<4.3:.83-!0-C38D1-@!,4!.48079!5-!6-33-!J.495-!

58?-.083/!5-!B42458-!-03!24!64C4683/!5-!?D!$3,*3&!F!C.7518.-!19-!J.495-!?4.8/3/!5-!>463-1.0!
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./0803493-! 41N! 4J-930! 4938B86.7E8-90@_! ,<-NC.-00879! 5-! 0-0! J;9-0! ?4! =3.-! >7.3-B-93!
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/2-?/-H! -3! 2-0!E463/.8-0!793!E-0789!5-! .-0071.6-0!-3!5-! 0-!C.73/J-.! 6793.-! 2-0!5/>-90-0!
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B7890!?8.12-93-!5490!19!B75;2-!B1.89!5<4E6;0!67BC4./!F!19-!0716:-!041?4J-@"V!!'-33-!
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Y490!2-!E13!5-!6./-.!19!.-?=3-B-93!5793!2<4638?83/!4938E463/.8-99-!-03!5/62-96:/-!C4.!

2-!C43:7J;9-H!19!083-!628?4E2-!C4.! 24!Q21'!4!/3/! 8967.C7./-!5490! 2-! .-?=3-B-93@!'-!083-H!

679a1!41!24E7.4378.-H!4!C71.!0/D1-96-!*,$QQ%@!,4!Q21'!-03!64C4E2-!5-!628?-.!24!2848079!51!

6c3/! 'M3-.B8942! 5-! 2<4685-! J2134B8D1-! T%X! C./0-93! 5490! 24! 0/D1-96-@! O>89! 5</3158-.! 2-!

628?4J-!5-!6-33-!0/D1-96-H!5-0!0795-0!>217.-06-93-0!793!/3/!4G713/-0!41N!-N3./B83/0!5-!24!

0/D1-96-!*,$QQ%@!'-24!?4!C-.B-33.-!5-!5/3-63-.!2-!628?4J-!C4.!/B800879!5-!>217.-06-96-!

67BB-!5/6.83!5490!24!C4.38-!K@i!5-!6-!B49106.83@!Y-0!0/D1-96-0!08B8248.-0!F!6-22-M68!793!

/3/! B80-0! 41! C7893! C4.! 5<413.-0! 6:-.6:-1.0@! $/6-BB-93H! t49J! *.! $'@Hi! 793! 679a1! 5-0!

0795-0!>217.-06-93-0!B-33493!-9!/?85-96-!2<4638?83/!5-0!C.73/40-0!-N3.46-221248.-0!5490!2-!

B86.7-9?8.799-B-93! 5-!?D! $3,*3&@! I71.! 6-24H! 19-! 0/D1-96-H! 628?4E2-! C4.! 24! Q21'H! 4! /3/!

0L93:/380/-!-3!5-1N!0795-0!>217.-06-93-0!793!/3/!4G713/-0!F!0-0!-N3./B83/0@!,8!*.!$'@"k!793!



! "__!

6.//! 19! 0L03;B-! R$%*! 64C4E2-! 5-! B-33.-! -9! /?85-96-! 2<4638?83/! 5-! 24! +7.340-! OH! 19-!

6L03/89-! 3.490C-C38540-! 28/-! F! 24!B-BE.49-! 5-!?D! $3,*3&! -3! D18! 64342L0-! 2p43346:-B-93!

67?42-93!F! 24!C4.78! 6-221248.-!5-!C.73/89-0!6793-9493!19!B738>! 0C/68>8D1-@! (20!793!679a1!

5-1N! C-C385-0! 4?-6! 6:4619! 19-! 0795-! >217.-06-93-H! D18! 27.0D1<820! 0793! 43346:/0! C4.! 24!

+7.340-!O!/B-33-93!19!08J942!5-!>217.-06-96-!58>>/.-93!D1-!27.0D1<820!0793!0-120@!!!

!

'-!6:4C83.-!5-!3:;0-!5/6.83!2-0!./0123430!7E3-910!C71.!24!6796-C3879!5<19!.-?=3-B-93!5-!

01.>46-!C-.B-33493!F!24!>780!2-!584J970386!-3!2-!3.483-B-93!5<89>-638790!28/-0!F!5-0!580C70838>0!

B/58641N@!,4!C.-B8;.-!J/9/.43879!5-!.-?=3-B-93!IO$`]O!C./0-93/-!5490!2-!6:4C83.-!#!4!

0-.?8!5-!E40-!F!24!6./43879!5-!6-33-!971?-22-!J/9/.43879!C210!8997?493-!-3!C210!0C/68>8D1-!

5-0!C43:7J;9-0@!U9!40C-63!97?43-1.!B4G-1.! 4! /3/! 4G713/! 868!f! 24! 6796-C3879!5-! 279J1-0!

6:4v9-0! 5-! IO$! 6793-9493! 24! 0/D1-96-! C-C3858D1-! *,$QQ%! 0C/68>8D1-! C71?493! =3.-!

:L5.72L0/-!C4.!24!Q21'!-9!6:4v9-0!5-!IO$!671.3-0@!,-0!>82B0!IO$`]O!0793!67903.1830!4?-6!

6-0!279J1-0!6:4v9-0!IO$@!,7.0D1-!5-0!-9PLB-0!0C/68>8D1-0!C.75183-0!C4.!5-0!E463/.8-0!

0-.793!C.76:-0!5-!24!01.>46-H!2-0!279J1-0!6:4v9-0!5-!IO$!6793-9493!24!0/D1-96-!C-C3858D1-!

0-.793!628?/-0!C4.!6-0!-9PLB-0!-3!5-0!6:4v9-0!5-!IO$!C210!671.3-0!0-.793!427.0!C.75183-0@!

,4! C./0-96-! 5-! 6-0! 671.3-0! 6:4v9-0! 5-! IO$!C-.B-33.4! -90183-! 5-! ./34E28.! 19-! 4638?83/!

4938B86.7E8-99-!01.!2-!>82B@!'-!.-?=3-B-93!F!E40-!5-!C72LC-C385-0!C7.3493!5-0!0/D1-96-0!

0C/68>8D1-0!0-908E2-0!41N!-9PLB-0!-03!19-!03.43/J8-!8997?493-!-3!C.7B-33-10-!C71.!2-0!

4CC286438790!E87B/58642-0@!

! !



! "_j!

*/E"#3&"93$E$>#85$"=&%9]LE%&#%2<892$7%&2(#T">%2D&

38f"#42&3B%#"9823$>&"93$E$>#85$"=&>8"3$9@2&

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

!

P:G:;:**523#">3&

OE713!:42>!7>!B-58642!5-?86-0!4.-!89?72?-5!89!:70C8342M46D18.-5!89>-638790!T]O(0X@!

(BC24934E2-!E13!4207!979M8BC24934E2-!5-?86-0!4.-!85-42!01.>46-0!>7.!E463-.842!J.7n3:!495!

E87>82B!5-?-27CB-93@!&7.-7?-.H!3:-!-B-.J-96-!7>!4938E87386!.-0803493!E463-.84!80!>-4.89J!

4! 08J98>86493! 896.-40-! 89! 3:-0-! 5-?86-M.-243-5! 89>-638790! 89! 3:-! 67B89J! L-4.0@! )-n!

03.43-J8-0!37!>8J:3!4J48903!C43:7J-90!89?72?-5!89!3:-0-!9--5!37!34.J-3!9-n!B72-612-0@!(9!

3:-!C.-0-93!0315LH!4!0B4.3!4938B86.7E842!-9PLB-!.-0C7908?-!674389J!n40!5-08J9-5@!*:80!

674389J!80!E40-5!79!C72L4.J8989-!40076843-5!n83:!:L421.7986!4685!89!4!24L-.MELM24L-.!>7.B@!

,79J!495!894638?-!IO$!6:4890!n822!6793489!4!C-C385-!0-D1-96-!3:43!n822!E-!62-4?-5!EL!4!

0C-68>86! -9PLB-!C.7516-5!EL!E463-.84!?D!$3,*3&@! S463-.84!n822! 3.8JJ-.! 3:-! 4938B86.7E842!

4638?83L!7>!3:-!674389J. Moreover, by adding FRET dyes in the polyarginine chain, the presence 

of bacteria on the surface can be detect by fluorescence signal. Finally, this smart coating is 

also theranostic as specific bacteria can be simultaneously detected but also killed. 

!

P:G:G:*093#84(>3$89&

*:-! 10-! 7>! 8BC24934E2-! B-58642! 5-?86-0! -83:-.! >7.! 3-BC7.4.L! 7.! C-.B49-93!

4CC286438790!:40!E-67B-!4!67BB79!C.46386-! 89!42B703!422! >8-250!7>!B-58689-@!]7n-?-.H!

>7.-8J9! E758-0! 4.-! 40076843-5! n83:! 4! 01E03493842! .80q! 7>! E463-.842! 89>-638790@! Y-?86-M

40076843-5!89>-638790!4.-!.-0C7908E2-!>7.!4E713!:42>!7>!970767B842!89>-638790!7.!:70C8342M

46D18.-5! 89>-638790! T]O(0X@! *:-L! .-C.-0-93! 4! 0-.8710! C.7E2-B! 89! 0768-3L! >.7B!E73:! 49!

-6797B8642!495!:-423:!C-.0C-638?-@!&-58642!5-?86-0!40!8BC24930H!643:-3-.0H!64991240w!4.-!

85-42!01CC7.3!>7.!E463-.84!C.728>-.43879!495!3:-9!>7.!3:-!>7.B43879!7>!E87>82B0!3:43!E-67B-!

:4.5!37!3.-43!E-6410-!7>3-9!4938E873860!4.-!97!B7.-!->>868-93!37n4.50!016:!028BL!24L-.0!7>!

B86.77.J4980B0@!



! "_i!

Z-L!>4637.0!43!3:-!7.8J89!7>!3:-!.-6-93!896.-40-!89!B-58642M5-?86-!.-243-5!89>-638790!67125!

E-!433.8E13-5!37!)M!-B-.J-96-!7>!B1238C2-!5.1J!.-0803493!E463-.84o!))M!4J-89J!C7C1243879o!)))M!

246q! 7>! 9-n! 4938E87386! B72-612-0o! )(M! C49-2! 7>! C-7C2-! n83:! 8BC24930! 80! -924.J-5f! >7.!

-N4BC2-H!89!3:-!640-!7>!5-9342!8BC24930H!584E-3860!495!0B7q-.0!4.-!97n!679085-.-5@!(3!80!

3:-.->7.-!46q97n2-5J-5!3:43!B-58642!5-?86-!.-243-5!89>-638790!4667193!>7.!4!01E03493842!

B7.E8583L!40!n-22!40!641089J!4!0:4.C!896.-40-!89!:-423:M64.-!67030@"WMKK!O23:71J:!3:-!.43-!

7>! 89>-63879! 80! .-2438?-2L! 27n! T4E713! #! 37! "eyXH! 3:-! 0:--.! ?721B-! 7>! B-58642! 5-?86-0!

46671930!>7.!4!24.J-!91BE-.!7>!89>-638790@!R7.!8903496-!89!3:-!640-!7>!7.3:7C-586!8BC24930H!

83!:40!E--9!.-C7.3-5!3:43!>.7B!3:-!4CC.7N8B43-2L!kee!eee!4991422L!8BC2493-5!5-?86-0!89!

%1.7C-H!"K!eee!C-.8MC.703:-386! 89>-638790H!7661..-5!-46:!L-4.@"W!&7.-7?-.H!3:-!03-4582L!

896.-4089J! 91BE-.! 7>! .-?80879! 7C-.438790! 7>! 7.3:7C-586! 8BC24930! 80! 40076843-5!n83:! 4!

B16:!:8J:-.!.-42!89>-63879!.43-@!

)-n! 03.43-J8-0! 37! >8J:3! 4J48903! C43:7J-90! 89?72?-! 89! ]O(0! 495! 8BC2493! 40076843-5!

89>-638790!T(O(0X!:40!E-67B-!1.J-93!495!B7.-!C4.386124.2L!EL!34.J-389J!3:-!5-08J9!7>!9-n!

B72-612-0!4E2-!37!E-!10-!40!49!->>-638?-!4J-93!37n4.50!%+ZOI%!C43:7J-90!T<%.*,202003&!

9$*0)34H! ?.$5=@'202003&! $3,*3&H! t'*;&)*''$! 5%*342%)$*H! 70)%*.2;$0.*,! ;$34$%%))H!

A&*31242%$&!$*,38)%2&$H!495!<%.*,2;$0.*,!0C-68-0X@!l9-!C73-93842!n4L!7>!072?89J!3:-0-!

67BC286438790H!n:86:!80!455-5!37!3:-!.80q!B494J-B-93!.-243-5!37!B-58642!5-?86-0H!80!3:-!

5-?-27CB-93!7>!674389J0!79!3:-!01.>46-0!7>!3:-0-!5-?86-0@!!

'24008642!082?-.!674389J!7.!4938E87386!J.4>389J!03.43-J8-0!:4?-!C.7E4E2L!97!279J-.!>131.-!89!

3:-! >8-25! 7>!B-58642! 5-?86-0! >7.! .-0C-638?-2L! 37N8683L! .80q! 495! -B-.J-96L! 7>! 4938E87386!

.-0803493!E463-.84@!

&49L!03.43-J8-0!5-?-27C89J!016:!674389J0!:4?-!-B-.J-5!495!B703!7>!3:-!38B-H!3:-L!6790803!

89!3:-!E18251C!7>!4!C72LB-.86!B43.8NH!89!n:86:!49!4638?-!89J.-58-93H!28q-!49!4938E87386!7.!49!

4938B86.7E842!C-C385-H!80!455-5!37!679>-.!3:-!4638?83L@K#HK_!*:80!.-D18.-0!37!7C38B8P-!0-?-.42!

C4.4B-3-.0f! 3:-! 274589J! .43-! 7>! 3:-! 4638?-! 4J-93! 0:7125! E-! C.-680-2L! 6793.722-5! 495!

6:-B8642!J.4>389J!649!E-!9-6-004.LH!n:82-!4?78589J!49L!5-J.4543879!89!3:-!4638?83L!7>!3:-!

4J-93@!&7.-7?-.H!3:-L!6790803!89!4!5-28?-.L!89!4!C4008?-!n4L!7>!3:-!4638?-!4J-93H!8@-@!n83:!7.!

n83:713!3:-!C.-0-96-!7>!3:-!C43:7J-9@!*:80!649!2-45!37!3:-!.-2-40-!7>!3:-!4938B86.7E842!

B72-612-!89!49!199-6-004.L!B499-.!89!3:-!4E0-96-!7>!E463-.84@!&703!7>!3:-!4938E463-.842!

4J-93!6796-93.43-5!43!:8J:!570-0!4.-!37N86! >7.!B4BB42849!6-220H!07!3:-!6793.72!7>! 3:-8.!

.-2-40-!80!-00-93842!37!5-08J9!49!4938E463-.842!674389J!28B8389J!3:-!085-M->>-630@!!



! "_V!

*:-!B703!67BB79!038B128!10-5!n83:!674389J0!6248B89J!0B4.3!C.7C-.38-0!:4?-!E--9!3:-!

C]H!3-BC-.431.-!495!28J:3@!*-BC-.431.-!495!28J:3!67..-0C795!37!~-N3-.942�!038B128!495!

3:-L! B4L! E-! 58>>86123! 37! 4CC2L! 37! B-58642! 8BC24930@KjHKi! *:-L! n822! 973! 67..-0C795! 37!

.-0C7908?-!038B128!40!3:-L!n822!973!89516-!49!4638?83L!7.!4!.-2-40-!>7227n89J!49!89>-63879H!

49! -N3-.942! 3.8JJ-.! 0:7125! E-! 43! 3:-! 7.8J89! 7>! 3:-! 038B1210@! '796-.989J! 3:-! C]H! 3:-!

03.43-J8-0!4.-!E40-5!79!E463-.842!46858>8643879!3:43!276422L!89516-!4!C]!5-6.-40-!495!3:-9!

4!6:49J-! 89! 3:-!674389J!C.7C-.38-0!495! >89422L!.-2-40-!7>!4938E873860@K#HKV!*:-0-!0L03-B0!

0:7n!97!0-2-638?83L!>7.!4!E463-.842!03.489H!3:-L!4.-!4207!->>-638?-!37n4.50!979MC43:7J-986!

E463-.84@! &7.-7?-.H! 40! 4938E873860! 4.-! 3:-! E874638?-! 4J-93H! 3:-L! n822! 973! 0:7n! 49L!

4938B86.7E842!C.7C-.38-0!37n4.50!4938E87386!.-0803493!E463-.84@!

]-.-H!n-!48B!37!5-08J9!893-228J-93!E463-.842M.-0C7908?-!674389J0!n83:!07B-!198D1-!B1238M

C.7C-.38-0f!8X!83!0:7125!E-!->>868-93!37n4.50!07B-!0C-68>86!E463-.84o!88X!3:-!4938B86.7E842!

89J.-58-93! 0:7125!973!E-!E40-5!79!49!4938E87386!E13!79!B72-612-0! 3:43!n822! 973! 89516-!

.-0803496-o! 888X! 3:-!038B128!n822!E-!E40-5!79!B-34E7283-0!0-6.-3-5! >.7B!E463-.84o! 8?X! 3:-!

674389J!0:7125!E-!08BC2-!37!C.7516-H!034954.5!>7.!422!q895!7>!01.>46-0!495!973!E40-5!79!

67BC2-N!6:-B8642!J.4>389J!C.76-00-0!TT$@(#%&P:G"X@!

$-6-932L! n-! 5-?-27C-5! C72L4.J8989-`:L421.7986! TIO$`]OX! 4685! 674389J0! 40! 49!

8997?438?-H!E874638?-!674389J!n:86:!80!E40-5!79!3:-!423-.943-!5-C7083879!7>!4!E875-.8?-5!

C72L643879H!C72L4.J8989-H!495!4!9431.42!C72L49879H!:L421.7986!4685@Kk!*:-!24L-.MELM24L-.!

T,E,X! 5-C7083879! 7>! 3:-0-! C72L-2-63.72L3-! B123824L-.0! 679038313-0! 4! C7n-.>12! 3772! >7.!

01.>46-!>1963879428P43879!7>!B-58642!5-?86-0!495!B7.-!C4.386124.2L!8BC24930!40!83!80!08BC2-!

37! C.76-00! 495! 3:-! 5-C7083879! 80! ~198?-.042�H! )D*D! 83! 80! 42B703! 3:-! 04B-! 79! 49L! q895! 7>!

01.>46-0@! I72L4.J8989-H! 40! 4! 67BC79-93! 7>! 3:-!B123824L-.! >82B0! 649! C.7?85-! 07B-! 4938M

89>24BB437.L! C.7C-.38-0! 37! 3:-! 674389J! 3:.71J:! 3:-! C.-0-96-! 7>! 4.J8989-!n:86:! :40! 4!

B4G7.! .72-! 89! B46.7C:4J-! B-34E7280B@! ]O! 80! 4207! q97n9! >7.! 830! 4938M89>24BB437.L!

C.7C-.38-0@!&7.-7?-.H!3:-!>82B0!0:7n!03.79J!4938B86.7E842!C.7C-.38-0!51-!37!3:-!C.-0-96-!

7>! 3:-! C72L643879! IO$! n:86:! 649! 89516-! 2L080! 7>! E463-.842! B-BE.49-! 40! 0779! 40! 3:-!

E463-.84! 67B-! 89! 6793463! n83:! 3:-! 674389J@! SL! 89?-038J4389J! IO$`]O! >82B0! n83:!

C72L4.J8989-! 7>! ?4.8710! 6:489! 2-9J3:! T"eH! #eH! jeH! "ee! 495! Kee! 4.J8989-! .-0851-0XH! n-!

5-B7903.43-5!3:43!-N62108?-2L!>82B0!67903.163-5!n83:!0:7.3!IO$!6:4890!67BC70-5!7>!"e!

7.!#e!.-0851-0!T973-5!40!IO$"e!7.!IO$#eX!0:7n!49!4938B86.7E842!C.7C-.3L@!*:80!C.7C-.3L!

80!51-!37!3:-!4E8283L!7>!0:7.3!C70838?-2L!6:4.J-5!IO$!6:4890!89!IO$"e`]O!7.!IO$#e`]O!



! "_k!

>82B0!37!58>>10-!>.--2L!89085-!3:-!>82B!495!3:-9!37!E895!37!3:-!9-J438?-2L!6:4.J-5!E463-.842!

B-BE.49-@! *:80! n822! .-0123! 89! E463-.842! 2L080! 495! 5-43:@! IO$! 6:4890! 0:7.3-.! 3:49! "e!

.-0851-0!585!973!0:7n!4938B86.7E842!C.7C-.38-0!495!IO$!6:4890!279J-.!3:49!#e!.-0851-0!

649!97!B7.-!58>>10-!495!3.4CC-5!89!3:-!>82B@!*:80!0L03-B!:40!0:7n9!4!03.79J!->>868-96L!79!

E73:!J.4B!C70838?-!495!J.4BM9-J438?-!03.4890@!

*:80!>8.03!J-9-.43879!7>!C72L4.J8989-!674389J!80!97n!n-22!-034E280:-5!495!89!3:-!6793-N3!7>!

3:80! 9-n! 0315LH! 71.! 48B! 80! 37! 5-08J9! 3:-! 9-N3! J-9-.43879! 3:43! 0:7125! E-! 0B4.3! 495!

.-0C7908?-! 495! 3:43! 0:7125! 67BE89-! 4! 584J970386! 3772H! )D*D! C.7?85-! 49! 89586437.! 7>! 3:-!
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=3.-!0[.!D1-! 2-0!5-1N!6:4v9-0!5-!IO$!9<893-.>;.-93!C40!5490!6-33-!671C1.-H!19!C-C385-!

R$%*!5-!0/D1-96-!$$$$$$$$$$MZTY4E6L2XM*,$QQ%ZTj`iMRO&XM$$$$$$$$$$!-3!973/!

IO$"eMR$%*MIO$"e!4!C-.B80!2</315-!5-!6-!628?4J-!5490!C2108-1.0!6795838790@!,4!C.-B8;.-!

679583879!3-03/-!4!/3/!5-!B-33.-!41!6793463!24!Q21'!4?-6!2-!C-C385-!IO$"eMR$%*MIO$"e!

5490! 19! 34BC79! C:70C:43-! TIS+X@! ,-! C-C385-! -03! 5800713! F! 19-! 6796-93.43879! 5-! "ee!

�J@B,M"!-3! 2<-9PLB-!F!19-!6796-93.43879!5-!Kj!�J@B,M"!5490!2-!IS+@!'-0!6796-93.438790!

0-.793! 6790-.?/-0! C71.! 24! 0183-! 5-0! ./0123430@! O1! 671.0! 5-! 2<46D18083879! 5490! 2-!

0C-63.7>217.8B;3.-! T+ORO+H! &79467XH! 24! 3-BC/.431.-! 5-! 2<-96-893-! -03! ./J12/-! F! 19-!

?42-1.!5-!#V!�'@!'7BB-!2-!B793.-!24!T$@(#%&P:;AH!19-!>7.3-!41JB-9343879!51!08J942!-03!

5/3-63/-!27.0D1-!2-!C-C385-!R$%*!-3!2<-9PLB-!Q21'!0793!B80!-9!6793463!T671.E-!G419-X@!O1!

E713!5<19-!:-1.-!-3!5-B8-H!2-!08J942!433-893!19!C243-41H!08J98>8493!D1-!3710!2-0!C-C385-0!793!

/3/! 628?/0@! ,4! 671.E-! .71J-! 9710! 679>8.B-! D1-! 24! Q21'! -03! .-0C7904E2-! 5-! 6-! 628?4J-!

C180D1<-9!079!4E0-96-!41619!08J942!5-!>217.-06-96-!9<-03!5/3-63/@!!

!

B)83,*!NDCX!E!?3)()!13!0')($8*!13!5*5.)1*!A7VCWKBV<FKA7VCW!'2,&!1*!'-)%03;$.)2%!1$%&!13!AR?!*%!5,q&*%0*!1-*%i@4*&!['3:!
L023,;*!w$3%*M!23!&$%&!*%i@4*&!['3:!L023,;*!,238*MD!hp*%i@4*!['3:!$!q8$'*4*%.!q.q!)%03;q!&*3'*!1$%&!13!AR?!L023,;*!
2,$%8*MD!h-)%.*%&).q!1*!9'32,*&0*%0*!1*!'-q4)&&)2%!1*!'$!&2%1*!abOKB7>!LaJW!%4M!$!q.q!&3)()*!$3!023,&!13!.*45&!&3,!Y!=*3,*&D!
:=$T3*!($'*3,! 02,,*&52%1!/! '$! ($'*3,!42@*%%*!1*!1*3U!*U5q,)*%0*&! )%1)()13*''*&! L.,2)&! q0=$%.)''2%&!5$,! *U5q,)*%0*!*.!
02%1).)2%M!*.!'*&!;$,,*&!1-*,,*3,!02,,*&52%1*%.!$3U!q0$,.&!.@5*&D!



! "VK!

I4.! 24! 0183-H! 2</315-!51! 628?4J-!5-! 6-!C-C385-! 4! /3/! ./4280/-!5490!5-0!B828-1N!5-!

61231.-0!E463/.8-90!-3!6-221248.-0!4>89!5-!?78.!08!2-0!67BC704930!5-!6-0!B828-1N!9-!C-1?-93!

C40! 89>21-96-.!C70838?-B-93!71!9/J438?-B-93! 2<4638?83/!5-! 24!Q21'@!,-!B828-1!5-!61231.-!

E463/.8-9!0/2-638799/!-03!2-!B828-1!2-!C210!138280/!C71.!2-0!3-030!4938B86.7E8-90!f!2-!B828-1!

&1-22-.!]89379!S.73:!T&]SH!&-.6qX@!Y-1N!6795838790!-NC/.8B-9342-0!4?-6!5-0!B828-1N!5-!

61231.-!6-221248.-!793!/3/!4G713/-0!f!2-!B828-1!Y&%&!TY12E-667p0!&758>8-5!%4J2-!&-581BH!

Y1306:-.X! -3! 2-! B828-1! $I&(! TY1306:-.X@! ,-0! 689/38D1-0! 5-! 628?4J-! C./0-93/-0! 5490! 24!

T$@(#%&P:;U!B793.-93!D1-! 2-0!B828-1N!9<89>21-96-93!C40!01.! 2-!68?4J-!51!C-C385-!C4.! 24!

Q21'@!%9!->>-3H!2-0!D143.-!671.E-0!0-!01CC-.C70-93!C.-0D1-!37342-B-93!-3!433-8J9-93!5-!24!

B=B-!>4a79!2-!C243-41!41!E713!5<19-!:-1.-!-3!5-B8-@!!

!

B)83,*!NDCQ!E!?3)()!13!0')($8*!13!5*5.)1*!A7VCWKBV<FKA7VCW!'2,&!1*!'-)%03;$.)2%!1$%&!13!AR?!L023,;*!,238*M+!>SR!L023,;*!
2,$%8*M+!13!#><>!L023,;*!w$3%*M!*.!13!VA>P!L023,;*!(*,.*M!*%!5,q&*%0*!1-*%i@4*&!['3:!L023,;*!w$3%*MD!h-)%.*%&).q!1*!
9'32,*&0*%0*!1*! '-q4)&&)2%!1*! '$! &2%1*!abOKB7>!LaJW!%4M!$! q.q! &3)()*!$3! 023,&!13! .*45&! &3,!Y!=*3,*&D!:=$T3*!($'*3,!
02,,*&52%1!/!'$!($'*3,!42@*%%*!1*!1*3U!*U5q,)*%0*&!)%1)()13*''*&!L.,2)&!q0=$%.)''2%&!5$,!*U5q,)*%0*!*.!02%1).)2%MD!

!

'-0!./0123430!679>8.B-93!24!C7008E8283/!5-!628?4J-!C4.!2<-9PLB-!Q21'!5-!24!0/D1-96-!

*,$QQ%! 893/J./-! -93.-! 5-1N! 0/D1-96-0! IO$"e@! +46:493! D1-! 24! Q21'! -03! 19-! C.73/40-!

-N3.46-221248.-!C.75183-!C4.!?D!$3,*3&!\kH!-22-!5-?.483!=3.-!.-3.71?/-!5490!2-!01.94J-493!

5<19-!61231.-@!I71.!679>8.B-.!6-33-!C./0-96-H!2-!01.94J-493!E463/.8-9!4!/3/!-N3.483!41!E713!

5-!C2108-1.0!3-BC0!5<8961E43879!5<19-!61231.-!E463/.8-99-!F!#V!�'!0710!4J8343879!5490!19!

B828-1!&]S@!U9-!C./M61231.-!E463/.8-99-!5<19-!9183!4!/3/!6-93.8>1J/-!4>89!5-!61273-.!2-0!



! "V#!

E463/.8-0!-3!5</28B89-.!2-!01.94J-493@!O1!3-BC0!3�eH!2-0!E463/.8-0!793!/3/!.-010C-951-0!

5490! 51!B828-1! 28D185-!&]S! 4?-6! 19-! 5-9083/! 7C38D1-! F! iKe! 9B! /D18?42-93-! F! eHee"@!

%90183-! 2-! 01.94J-493! E463/.8-9! 4! /3/! -N3.483! C4.! 6-93.8>1J43879! F! 58>>/.-930! 3-BC0!

5<8961E43879@! ,-! C-C385-! IO$"eMR$%*MIO$"e! 4! -90183-! /3/! 8961E/! 4?-6! 2-0! 58>>/.-930!

-N3.4830!-3!2<893-9083/!5-!>217.-06-96-!4!/3/!-9.-J803./-!41!671.0!51!3-BC0@!,-0!./0123430!5-!

6-33-! -NC/.8-96-! 0793! C./0-93/0! 5490! 24! T$@(#%& P:;H@! ,4! 671.E-! 7.49J-! 8958D1-! D1<41!

B7B-93!5-!24!B80-!-9!61231.-!5-!24!E463/.8-!T3!�!e!:XH!41619-!-9PLB-!Q21'!9<-03!C./0-93-!

5490!2-!01.94J-493@!OC.;0!19-!:-1.-!5<8961E43879!5-0!E463/.8-0H!24!671.E-!G419-!8958D1-!

19-!41JB-9343879!5-!2<893-9083/!5-!>217.-06-96-!8958D1493!24!C./0-96-!5-!Q21'!5490!6-3!

-N3.483@! '-C-95493H! 2-! C243-41! 9<433-893! C40! 24! ?42-1.! 0-182! 51! 6793.c2-! 4?-6! 24! Q21'!

67BB-.6842-!T671.E-!.71J-XH!C71?493!3.4518.-!5<19-!C210!>48E2-!6796-93.43879!-9!Q21'@!

I71.!2-0!-N3.4830!C./2-?/0!F!3!�!K!:!o!#!:!-3!_!:H!24!671.E-!B793.-!19-!.4C85-!41JB-9343879!

5-! 2<893-9083/! 5-! >217.-06-96-! -3! 19! C243-41! 433-8J9493! 24! B=B-! ?42-1.! 0-182! D1-! 2-!

6793.c2-@! '-! ./012343! 9710!B793.-! D1-! 24! Q21'! -03! C.75183-! 5;0! 2-! 5/E13! 5-! 24! 61231.-!

E463/.8-99-H!C180D1<41!E713!5<19-!:-1.-!24!D149383/!5-!Q21'!-03!01>>80493-!C71.!7E3-98.!

19!08J942!5-!>217.-06-96-@!,-0!671.E-0!9-!C-.B-33-93!C40!5<-038B-.!24!6796-93.43879!-9!

-9PLB-!Q21'!5490!2-!01.94J-493H!B480!08!2<79!C4.3!51!C.8968C-!D1-!0-12-!24!Q21'!628?-!2-!

C-C385-!IO$"eMR$%*MIO$"eH!9710!C71?790!/B-33.-!2<:LC73:;0-!D1-!24!6796-93.43879!-03!

41!B7890!/J42-!F!Kj!�J@B,M"H!6796-93.43879!F!24D1-22-!24!Q21'!67BB-.6842-!-03!138280/-@!



! "V_!

!

B)83,*!NDCj!E!?3)()!13!0')($8*!13!5*5.)1*!A7VCWKBV<FKA7VCW!'2,&!1*!'-)%03;$.)2%!$(*0!'$!['30!1$%&!13!4)')*3!>SR!L023,;*!
,238*M+!$(*0!'*!&3,%$8*$%.!1p3%*!03'.3,*!1*!?D!$3,*3&!dQ!1$%&!13!>SR!/!.f!W!=!L023,;*!2,$%8*M+!/!.f!C!=!L023,;*!w$3%*M+!/!
.f!J!=!L023,;*!(*,.*M+!/!.f!Y!=!L023,;*!;'*3*!0'$),*M!*.!/!.f!N=!L023,;*!;'*3*!92%0q*MD!h-)%.*%&).q!1*!9'32,*&0*%0*!1*!'-q4)&&)2%!
1*!'$!&2%1*!abOKB7>!LaJW!%4M!$!q.q!&3)()*!$3!023,&!13!.*45&!&3,!O!=*3,*&D!:=$T3*!($'*3,!02,,*&52%1!/!'$!($'*3,!42@*%%*!
1*!1*3U!*U5q,)*%0*&!)%1)()13*''*&!L.,2)&!q0=$%.)''2%&!5$,!*U5q,)*%0*!*.!02%1).)2%MD!

!

O>89! 5-! ?/.8>8-.! 2<:LC73:;0-!D1-! 24!Q21'! -03! .-0C7904E2-!5-! 6-! 628?4J-H! 24!B=B-!

-NC/.8-96-!4!/3/!./4280/!B480!4?-6!2-!01.94J-493!5<19-!E463/.8-!D18!9-!C.75183!C4.!6-33-!

-9PLB-!f!AD!$*,38)%2&$@!Y-!24!B=B-!>4a79!D1-!C71.!?D!$3,*3&H!24!61231.-!E463/.8-99-!5-!AD!

$*,38)%2&$! 4!/3/! >483-!F!C4.38.!5<19-!C./M61231.-!6-93.8>1J/-@!O1! 3-BC0! 3!�!e!:H! 2-!61273!

6793-9493!2-0!E463/.8-0!4!/3/!.-010C-951!5490!51!B828-1!&]S!F!19-!5-9083/!7C38D1-!F!iKe!

9B! /D18?42-93-! F! eHee"! -3! 8961E/! F! #V! �'! 0710! 4J8343879@! '-33-! >780M68H! 2-! 01.94J-493!

E463/.8-9!4!/3/!-N3.483!41!E713!5-!K_!:!5<8961E43879!-9!B828-1!28D185-@!OC.;0!4?78.!/3483!

-N3.483H!82!-03!B80!41!6793463!51!C-C385-!IO$"eMR$%*MIO$"e!-3!2<893-9083/!5-!>217.-06-96-!

9-!B793.-!41619-!?4.843879!4?-6!i:!5<8961E43879!TT$@(#%&P:GVH!671.E-!7.49J-X@!'-!./012343!

679>8.B-!D1-!24!Q21'!-03!-00-938-22-!41!628?4J-!51!C-C385-@!!



! "Vj!

!

B)83,*!NDJW!E!?3)()!13!0')($8*!13!5*5.)1*!A7VCWKBV<FKA7VCW!'2,&!1*!'-)%03;$.)2%!$(*0!'$!['30!1$%&!13!4)')*3!>SR!L023,;*!
,238*M!*.!$(*0!'*!&3,%$8*$%.!1p3%*!03'.3,*!1*!AD!$*,38)%2&$!1$%&!13!>SR!L023,;*!2,$%8*MD!h-)%.*%&).q!1*!9'32,*&0*%0*!1*!
'-q4)&&)2%!1*!'$!&2%1*!abOKB7>!LaJW!%4M!$!q.q!&3)()*!$3!023,&!13!.*45&!&3,!O!=*3,*&D!:=$T3*!($'*3,!02,,*&52%1!/!'$!($'*3,!
42@*%%*!1*!1*3U!*U5q,)*%0*&!)%1)()13*''*&!L.,2)&!q0=$%.)''2%&!5$,!*U5q,)*%0*!*.!02%1).)2%MD!!

!

R8942-B-93H! 24! 5-.98;.-! 679583879! 3-03/-! 4! /3/! 2<8961E43879! 51! C-C385-! IO$"eM

R$%*MIO$"e!4?-6!2-0!E463/.8-0!-9!07213879@!I71.!6-24H!9710!4?790!./4280/!19-!C./M61231.-!

E463/.8-99-!5<19-!9183!C71.!-90183-!4G103-.!24!5-9083/!7C38D1-!F!iKe!9B!F!19-!?42-1.!5-!

eH"@!O1!3-BC0!3!�!e!:H!24!61231.-!E463/.8-99-!-3!2-!C-C385-!IO$"eMR$%*MIO$"e!0793!B80!-9!

6793463! T671.E-!7.49J-H! T$@(#%&P:G;X@!,-! 08J942!5-! >217.-06-96-!41JB-93-!41!671.0!51!

3-BC0!8958D1493!19!628?4J-!51!C-C385-!R$%*!C4.!2-0!E463/.8-0@!,<893-9083/!5-!>217.-06-96-!

-03!B7890!8BC7.3493-!D1-!6-22-!51!6793.c2-!C-C385-!{!Q21'H!0[.-B-93!F!6410-!5-!2<4638?83/!

4938E463/.8-99-!51!C-C385-!R$%*!TT$@(#%&P:GGX!./5180493!24!6.7800496-!5-0!E463/.8-0!-3!

5796!24!C.75163879!5-!Q21'@!!



! "Vi!

!

B)83,*!NDJC!E!?3)()!13!0')($8*!13!5*5.)1*!A7VCWKBV<FKA7VCW!'2,&!1*!'-)%03;$.)2%!$(*0!'$!['30!1$%&!13!4)')*3!>SR!L023,;*!
,238*M!*.!$(*0!3%*!03'.3,*!1*!?D!$3,*3&!dQ!1$%&!13!>SR!L023,;*!2,$%8*MD!h-)%.*%&).q!1*!9'32,*&0*%0*!1*!'-q4)&&)2%!1*!'$!
&2%1*!abOKB7>!LaJW!%4M!$!q.q!&3)()*!$3!023,&!13!.*45&!&3,!O!=*3,*&D!:=$T3*!($'*3,!02,,*&52%1!/!'$!($'*3,!42@*%%*!1*!
1*3U!*U5q,)*%0*&!)%1)()13*''*&!L.,2)&!q0=$%.)''2%&!5$,!*U5q,)*%0*!*.!02%1).)2%MD!

!

B)83,*!NDJJ!E!�($'3$.)2%!1*!'$!02%0*%.,$.)2%!4)%)4$'*!)%=);).,)0*!L:>PM!1*!A7VCWKBV<FKA7VCW!*%(*,&!?D!$3,*3&!dQD!h*&!
02%0*%.,$.)2%&!&2%.!*U5,)4q*&!*%!�8D4hKCD!:=$T3*!02%0*%.,$.)2%!1*!A7V!$!q.q!)%03;q*!JN!=!/!YX!u:!1$%&!CWW!�h!1*!4)')*3!
>SR!$(*0!?D!$3,*3&!dQ!L7OJW!f!W+WWCMD!:=$T3*!($'*3,!02,,*&52%1!/!'$!($'*3,!42@*%%*!1*!Y!q0=$%.)''2%&!*.!'*&!;$,,*&!1-*,,*3,!
02,,*&52%1*%.!$3U!q0$,.&!.@5*&D!

!

P:I:I:**(3#%2&>8923#(>3$892&4(&<8=LER#%&3#$5=8>&

O?493!5<4..8?-.!F! 24!03.43/J8-!51!C-C385-!3.8E276!IO$"eMR$%*MIO$KeeH!C2108-1.0!

67903.1638790!793!/3/!./4280/-0@!Y490!19!C.-B8-.!3-BC0H! 2<85/-!/3483!5-!>48.-!19!C-C385-!

3.8E276!67BC70/!5<19-!IO$#e!5-!6:4D1-!6c3/!5-!24!0/D1-96-!628?4E2-!f!IO$#eM*,$QQ%ZM

IO$#e@! O?493! 5<890/.-.! 24! 0/D1-96-! 628?4E2-! -93.-! 5-1N! IO$#eH! 5-0! IO$#e! 4?-6! 19-!

!

"!

#!

$!

%!

&!!
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! &! "! '! #! (!
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,-
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1
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:

)+/01/4*.4,+/28;<=6>?&:



! "VV!

-N3./B83/!M+]!793!/3/!58B/.80/-0!4>89!5<7E3-98.!2-!C72LB;.-!018?493!f!IO$#eM++MIO$#e@!

'-!C72LB;.-!C-.B-3!5-!.-C.7518.-!6-!D18!C71..483!0-!C400-.!4?-6! 2-!C72LB;.-!IO$#eM

*,$QQ%ZMIO$#e!041>!D1<F! 24!C246-!5<19-!0/D1-96-!628?4E2-!C4.!19-!-9PLB-H! 82!L!4!19-!

2848079!0-908E2-!41!./5163-1.!3.80TKM64.E7NL-3:L2XC:70C:89-!T*'%IX@!'-24!9710!C-.B-3H!

C4.!4G713!5-!*'%I!71!979!5<4?78.!19-!IO$#e!58B/.80/-!71!979@!!

!

P:I:I:;:*)8F$>$36&4(&)'-Z&

,-!*'%I!?4!0-.?8.!F!628?-.! 2-!C793!58012>1.-!-93.-! 2-0!5-1N!IO$#e!5490! 2-0! >82B0!

B12386716:-0!-3!-9!07213879@!,4!37N8683/!51!*'%I!?80MFM?80!5-0!E463/.8-0!4!/3/!/?421/-!C71.!

/?83-.! D1<82! 89>21-96-! 01.! 2<4638?83/! 4938E463/.8-99-! 5-! 970! /6:493822790@! A10D1<F! 19-!

6796-93.43879! 5-! eHj! B&H! 41619-! 37N8683/! 9<-03! 5/3-63/-! TT$@(#%& P:GIX@! ,7.0! 5-0!

-NC/.8-96-0H!2-!*'%I!9<-03!C40!138280/!F!19-!6796-93.43879!41M5-2F!5-!eH"!B&@!(2!9-!?4!5796!

C40!89>21-96-.!2<4638?83/!4938E463/.8-99-!5-0!/6:493822790@!!!

!

B)83,*!NDJY!E!�($'3$.)2%!1*!'$!.2U)0).q!13!F:<A!$3!02%.$0.!1*!?D!$3,*3&!dQ!5*%1$%.!JN!=D!!

!

P:I:I:G:*09T=(%9>%&4%&="&3"$==%&4%&="&>B"g9%&4%&Z*1&

Y490!2<7EG-638>!5-!24!6796-C3879!5<19!.-?=3-B-93!4938E463/.8-9H!2-!C72LB;.-!IO$#eM

++MIO$#e!4!/3/!5/C70/!01.!19!>82B!TIO$Kee`]OXK_@!,4!67903.163879!51!>82B!4!/3/!018?8-!)%!

&).3! F! 2p485-!5p19-!B86.7E42496-!F!6.80342!5-!D14.3P! Tm'&X@!,4!m'&!-03!19!4CC4.-82!D18!

!

"!

#!

$!

%!

&!!

&"!

! !'& !'" !'( !'# !')

*
+,
-.
./
0
12
34
/
15
6
+-
2
0
0
2
30
,
+7

/
8-
.6
2
39
:
;

*,01205+/5-,0397<;



! "Vk!

C-.B-3!5-!018?.-!2-!5/Cc3!5-!B72/612-0!01.!19-!01.>46-!C4.!6:49J-B-93!5-!./0799496-!

51!6.80342@!U9-!41JB-9343879!5-!24!>./D1-96-!97.B4280/-!M�>�!`!�!-03!071?-93!400768/-!F!

19-!41JB-9343879!C.7C7.38799-22-!5-!24!B400-!671C2/-!41!D14.3P@!Y490!2<:LC73:;0-!D1-!

2-! 5/Cc3! 9<-9J-95.-! C40! 5-! 58008C43879! 5</9-.J8-H! 2-! B75;2-! 5-! +41-.E.-L! C-.B-3! 5-!

5/3-.B89-.!24!B400-!4E07.E/-@!!

*713!5<4E7.5H!D143.-!E86716:-0!5-!IO$Kee`]O!793!/3/!0166-008?-B-93!5/C70/-0!01.!19!

6.80342!5-!m'&@!%90183-H!19-!6716:-!5-!IO$#e!TT$@(#%&P:GPH!671.E-!.71J-X!71!5-!IO$#eM

++MIO$#e!TT$@(#%&P:GPH!671.E-!7.49J-X!4!/3/!5/C70/-@!,-!018?8!5-!24!67903.163879!C4.!m'&!

B793.-! D1<82! L! 4! 19! 5/Cc3! 5-! IO$#e! -3! IO$#eM++MIO$#e! 01.! 19! >82B! TIO$Kee`]OX_!

C180D1<79!7E38-93!19-!41JB-9343879!5-!24!>./D1-96-!97.B4280/-!5-!#Hj!]P!-3!5-!_!]P!C71.!

24!IO$#e!-3!24!IO$#eM++MIO$#e!.-0C-638?-B-93@!!

!

B)83,*!NDJN!E!?3)()!1*!'$!02%&.,30.)2%!13!9)'4!5$,!x:>!L&*3'!~!f!Y!*&.!.,$0q!)0)MD!h*!0=$%8*4*%.!1*!'$!9,qT3*%0*!%2,4$')&q*!
LK}9~!b!~M!*&.!&3)()!*.!3%*!$384*%.$.)2%!1*!K}9~!b!~!5*3.!s.,*!*%!5,*4)r,*!$55,2U)4$.)2%!$&&20)q!/!3%*!$384*%.$.)2%!1*!'$!
4$&&*!1q52&q*D!h$!1*,%)r,*!0230=*!52'@4r,*!02,,*&52%1!$3!1q5�.!1p3%*!0230=*!1*!A7VYW!L*%!,238*M!23!1*!A7VYWK??K
A7VYW!L*%!2,$%8*MD!

!

+46:493!D1<82!-03!C7008E2-!5-!5/C70-.!19-!6716:-!5-!IO$#e!01.!19!>82B!IO$Kee`]OH!5-0!

3-030!5<4638?83/!4938E463/.8-99-!793!/3/!./4280/0!01.!5-0!>82B0!TIO$Kee`]OXK_!`!IO$#eM++M

IO$#e@!O>89!5-!?78.!2<89>21-96-!5-!24!279J1-1.!51!C72LB;.-!67BC70493!24!5-.98;.-!6716:-!

51!>82BH!2-0!E463/.8-0!793!/3/!8961E/-0!-9!C./0-96-!71!-9!4E0-96-!5-!*'%I@!%9!4E0-96-!5-!
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! "VW!

*'%I!24!5-.98;.-!6716:-!-03!0710!24!>7.B-!IO$#eM++MIO$#e!427.0!D1<-9!C./0-96-!5-!*'%I!

-22-!-03!0710!24!>7.B-!IO$#eM+]@!,<4638?83/!4938E463/.8-99-!5-!6-0!>82B0!-03!896-.3489-@!%9!

->>-3H!24!B7L-99-!5-0!W!24B-22-0!3-03/-0!5799-!#e!y!-3!"e!y!5-!6.7800496-!C71.!2-!>82B!�!

IO$#eM++MIO$#e! -3!�! IO$#eM+]! .-0C-638?-B-93! TT$@(#%& P:G?X@! ,-0! /64.30! 3LC-0! 0793!

J.4950!-3!0<-NC28D1-93!C4.!2-!>483!D1-!2-0!-NC/.8-96-0!9-!0793!C40!.-C.751638E2-0@!+8!2<79!

.-J4.5-!2-!5/3482!5-0!58>>/.-930!/6:493822790!C71.!19-!B=B-!679583879H!79!C-13!?78.!D1-!2-!

>82B!-03!0783!37342-B-93!4938E463/.8-9!0783!C40!51!3713H!82!9<L!4!C40!5<-93.-!5-1N@!'-C-95493H!

24!979M.-C.751638E8283/!5-0!./0123430!9710!>483!C-90-.!D1-!24!58>>/.-96-!5-!34822-!5-!6:4v9-!

-93.-! 2-! C72LB;.-!IO$#eM++MIO$#e!-3!IO$#eM+]!9<-03! C40! 400-P! J.495-!C71.! ./518.-!

5.4038D1-B-93! 24! B7E8283/! 5-0! 6:4v9-0! 5490! 2-! >82B! -3! 9-! C210! 4?78.! 5<4638?83/!

4938E463/.8-99-!27.0D1-!2-!C72LB;.-!-03!0710!24!>7.B-!279J1-!TIO$#eM++MIO$#eX@!!

!

!

B)83,*!NDJa!E!<($'3$.)2%!1*!'-$0.)().q!$%.)4)0,2;)*%%*!1*&!1)99q,*%.&!,*(s.*4*%.&!1*!52'@$,8)%)%*!()&K/K()&!1*!?D!$3,*3&!dQD!
A$,!&230)!1*!0'$,.q+!'*&!9)'4&!&2%.!%2.q&!�!A7VYWK??KA7VYW!*.!�!A7VYWK?S!2y!�!&)8%)9)*!LA7VJWWbS7MJND!#*&!'$4*&!1*!(*,,*!
&$%&!,*(s.*4*%.!2%.!q.q!3.)')&q*&!0244*!02%.,�'*!%q8$.)9!*.!1*&!'$4*&!1*!(*,,*!$(*0!1*&!$%.);)2.)T3*&!1$%&!'*!&3,%$8*$%.!
2%.!q.q!3.)')&q*&!0244*!02%.,�'*!52&).)9D!:=$T3*!($'*3,!02,,*&52%1!/!'$!($'*3,!42@*%%*!1*!.,2)&!*U5q,)*%0*&!)%1)()13*''*&!
L.,2)&!q0=$%.)''2%&!5$,!*U5q,)*%0*!*.!02%1).)2%M!*.!'*&!;$,,*&!1-*,,*3,!02,,*&52%1*%.!$3U!q0$,.&!.@5*&D!

!

O1!?1!5-!6-0!./0123430H!24!03.43/J8-!51!C72LB;.-!3.8E276!IO$#eM*,$QQ%ZMIO$#e!4!

/3/!4E495799/-!41!C.7>83!5<19-!413.-!67903.163879!5793!24!?4.843879!5-!34822-!5-!6:4v9-0!



! "ke!

-93.-! 2-! C72LB;.-! 279J! -3! 2-! C72LB;.-! 671.3! -03! C210! 8BC7.3493-!f! IO$"eM*,$QQ%ZM

IO$Kee@! O8908! 24! 58>>/.-96-! 5-! B7E8283/! 5-0! 6:4v9-0! IO$Kee! -3! IO$"e! 5490! 19! >82B!

B12386716:-! 0-.4! E-41671C! C210! 8BC7.3493-! -3! C-.B-3.4! 5-! 9-! C40! 4?78.! 5<4638?83/!

4938E463/.8-99-!27.0D1-!24!>7.B-!279J1-!51!C72LB;.-!-03!5490!2-!>82B!T./0123430!C./0-93/0!

5490!24!C4.38-!_@KX@!!

!

*'89>=(2$89&

Y-!C4.!6-0!3.4?41N!5-!3:;0-H!9710!4?790!C1!6796-?78.!19!.-?=3-B-93!4938E463/.8-9!

3.;0! 8997?493! 5793! 2<4638?83/! 4938E463/.8-99-! -03! 4137M895183-! C4.! 2-! C43:7J;9-@! '-!

.-?=3-B-93!-03!E40/!01.!24!C.-B8;.-!J/9/.43879!5-!.-?=3-B-93!IO$`]O!C./0-93/-!5490!

2-!6:4C83.-!#@!,4!971?-413/!4CC7.3/-!F!6-!.-?=3-B-93!-03! 24!6796-C3879!5<19!C72LB;.-!

3.8E276!67BC70/!5-!6:4v9-0!5-!IO$!-3!5<19-!0/D1-96-!C-C3858D1-!*,$QQ%!C71?493!=3.-!

:L5.72L0/-!C4.!19-!C.73/40-!-N3.46-221248.-!C.75183-!C4.!?D!$3,*3&!T24!Q21'X!-9!6:4v9-!5-!

IO$!C210!671.3-0@!!

,</315-!51!628?4J-!5-!6-33-!0/D1-96-!0C/68>8D1-!679a1!41!24E7.4378.-!0<-03!>483-!C4.!4G713!

5-!0795-0!>217.-06-96-0!F!0-0!-N3./B83/0@!Y490!19!C.-B8-.!3-BC0H!2</315-!51!628?4J-!4!/3/!

./4280/-!01.!2-!C72LB;.-!$$$$$$$$$$MZTY4E6L2XM*,$QQ%ZTj`iMRO&XM$$$$$$$$$$!T!

IO$"eMR$%*MIO$"eX@! ,7.0D1-! 6-! C72LB;.-! -03! 0710! 6-33-! >7.B-H! 41619-! /B800879! 5-!

>217.-06-96-! 9<-03! 5/3-634E2-@! %9! .-?496:-H! 27.0D1-! 6-! 5-.98-.! -03! 628?/H! 2<893-9083/! 5-!

>217.-06-96-! 5/3-63/-! TjKe!9BX! 41JB-93-@! ,-0! ./0123430! 793!B793./! D1-! 2-! 628?4J-! 51!

C-C385-!IO$"eMR$%*MIO$"e!4!28-1!-9!C./0-96-!5<19-!Q21'!67BB-.6842-!5490!58>>/.-930!

B828-1N!f! 19! 34BC79! C:70C:43-! TIS+XH! 19! B828-1! 5-! 61231.-! E463/.8-99-! T&]SX! B480!

/J42-B-93!5490!5-1N!B828-1N!5-!61231.-!6-221248.-!T$I&(!-3!Y&%&X@!,4!Q21'!/3493!19-!

C.73/40-!-N3.46-221248.-H!2-!01.94J-493!E463/.8-9!5<19-!61231.-!5-!?D!$3,*3&!4!/3/!-N3.483!-3!

B80!41!6793463!51!C-C385-!R$%*@!!'-33-!-NC/.8-96-!F!?4285-.!24!C./0-96-!5-!Q21'!5490!2-!

01.94J-493!C180D1<19!08J942!5-!>217.-06-96-!4!/3/!5/3-63/@!,4!5-.98;.-!-NC/.8-96-!./4280/-!

-9! 07213879! 4! /3/! 2<8961E43879! 51! C-C385-! 4?-6! ?D! $3,*3&! \k! -3! 2F! -967.-! 19! 08J942! 5-!

>217.-06-96-!4!/3/!5/3-63/@!!

,4!C.-B8;.-!67903.163879!51!C72LB;.-!3.8E276!D1-!9710!4?790!8B4J89/!-03!67BC70/-!5-!

5-1N!IO$#e!0/C4./-0!C4.!24!0/D1-96-!628?4E2-!f!IO$#eM*,$QQ%ZMIO$#e@!,-!B49D1-!5-!



! "k"!

.-C.751638E8283/! 5-0! ./0123430! ?80MFM?80! 5-! 6-33-! 67903.163879! 9710! 4! >483! 6:49J-.! 5-!

03.43/J8-!-3!679a1!19-!5-1N8;B-!67903.163879@!'-33-!>780M68H!9710!4?790!6:7808!5-1N!34822-0!

5-!IO$!58>>/.-93-0!B480!01.3713!19!C72LB;.-!3.8E276!E-41671C!C210!279J!C71.!58B891-.!

24!B7E8283/!5-!6-!5-.98-.!5490!2-0!>82B0@!O8908H!19!>82B!67903.183!4?-6!2-0!279J1-0!6:4v9-0!

5-!IO$!TIO$"eM!ZTY4E6L2X*,$QQ%%T%YO)+XMZMIO$KeeX!9<-03!C40!4938E463/.8-9!C71.!2-0!

0716:-0!9-!C.75180493!C40!24!Q21'!TC4.!-N-BC2-H!AD!$*,38)%2&$X@!%9!.-?496:-H!27.0D1-!5-0!

E463/.8-0! C.75180493! 24! Q21'! 0793! C.76:-0! 5-! 24! 01.>46-H! 2-0! 279J1-0! 6:4v9-0! 5-! IO$!

6793-9493!24!0/D1-96-!C-C3858D1-!0793!628?/-0!C4.!6-0!-9PLB-0!-3!5-0!6:4v9-0!5-!IO$!C210!

671.3-0! 0793!427.0!C.75183-0@!,-0!58>>/.-93-0!-NC/.8-96-0!793!B793./!D1-! 2-! 628?4J-!51!

C72LB;.-!3.8E276!-03!C7008E2-!5490!19!>82B!B12386716:-!-9!C./0-96-!5-!E463/.8-0!?D!$3,*3&@!

Y-!C210H! 2-0!3-030!5<4638?83/!4938E463/.8-99-!B793.-93!D1-!?D!$3,*3&!\k!-03!0-908E2-!F!6-!

.-?=3-B-93H! 6793.48.-B-93! F!AD! $*,38)%2&$@! Y-0! 3-030! 5-! 6L3737N8683/! 6-221248.-! 01.! 5-0!

>8E.7E2403-0!5-!071.80!793!B793./0!D1-!2-0!>82B0!9<-9J-95.-93!41619-!37N8683/!6-221248.-@!!

,4!B80-!41!C7893!5-!6-!0L03;B-!4!/3/!5<19-!J.495-!67BC2-N83/!-3!4!9/6-0083/!5-!3.4?4822-.!

01.! 2-0! 40C-630! 5-! 6:8B8-! 5-0! C72LB;.-0! -3! 5-0! C-C385-0H! E876:8B8-H! B43/.841NH!

B86.7E8727J8-! -3! E8727J8-! 6-221248.-@! )710! 4?790! 5796! 679a1! 19! 971?-41! .-?=3-B-93!

893-228J-93!5793!2<4638?83/!4938E463/.8-99-!-03!0C/68>8D1-!5<19-!0716:-!5799/-!-3!895183-!

C4.!19!B/64980B-!5-!0/6./3879!-9PLB438D1-!5-! 24!E463/.8-@!Y-!C210H!J.h6-!41N!0795-0!

R$%*H!19-!64.463/.8038D1-!B4G-1.-!4!/3/!4G713/-!41!0L03;B-!4?-6!24!C7008E8283/!5-!580C70-.!

5<19-!B/3:75-!5-!5/3-63879!5-!24!C./0-96-!5-!E463/.8-0!0C/68>8D1-0!F!24!01.>46-@!Yp413.-0!

-NC/.8-96-0!0-.793!9/6-0048.-0!C71.!?/.8>8-.!24!0-908E8283/!5-!6-3!71382!5-!5/3-63879@!
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! "kK!

+0+,0XY1*Z[0-&

$% 90'5.1% O"% <"% =% 3)0)Q1% <"% Z"% #1'4+.59>9>>'5$ 0(;*>109(-1%

h.BBA5`ii;;;"?57?6*'6/5"-:?iA0:C)55,:*6/i,*C)-B,:'5F7,5)65)5i(06?FA:5,B,E)F

-:--,i5B6A.G/:-:--6/F,*C)-B,:*5j%J#K$RL"%

#% M6,5,*"% e*u'vB)% *6B,:*6/)% 7)% A0dE6/)*-)% 7)5% ,*C)-B,:*5% *:5:-:?,6/)5% )B% 7)5%

B06,B)?)*B5%6*B,F,*C)-B,)'b%)*%dB6+/,55)?)*B5%7)%56*Bd1%̂ 06*-)1%?6,F[',*%#K$#"%=(-101,1$2*$M*055*$

-'(01'0&*$J#K$#L"%

U% ^,//:'b1% 4"% =% _6//)B1% @"% 9,:C,/?% `% ?,5)% )*% A/6-)% )B% :0(6*,56B,:*% 7c'*)% -:??'*6'Bd%

+6-Bd0,)**)"%@B2*>0(*C->0*(>*-$DE'&0-F%MO1%RRFIU1%J#KKUL"%

]% <'N.)0[,1% M"1% 36B,/1% 4"% =% 306+.'*)1% 4"% M:/)% :C% ebB06-)//'/60% 30:B)65)5% ,*% 9,:C,/?%

H,50'AB,:*%:C%&06?%3:5,B,E)%96-B)0,6%;,B.%WA)-,6/%e?A.65,5%:*%WB6A.G/:-:--'5%6'0)'5%9,:C,/?5"%

G(3.@*$G(/0(**&0(/%P1%J#K$!L"%

!% Y,)/,*5N61%4"%>"$*1$'5J%5604F?)7,6B)7%0)A0)55,:*%:C%A0:B)65)%A0:7'-B,:*%A/6G5%6%N)G%0:/)%

,*%B.)%A6B.:()*)5,5%:C%WB6A.G/:-:--'5%6'0)'5%\W4UKK% ,5:/6B)5"%"95*>,5'&$"0>&9K0959/.%Q#1%

$$IUF$$TS1%J#K$#L"%

S% <,*1%>"%V"$*1$'5J%AVFM)5A:*5,E)%?,*)06/,Q)7%*6*:A60B,-/)5%C:0%+6-B)0,6FB0,(()0)7%B:A,-6/%

0)/)65)%:C%6*B,+,:B,-5"%:9,&('5$9;$=(2,-1&0'5$'(2$G(/0(**&0(/$A+*@0-1&.%NM1%#$KF#$T1%J#K$TL"%

R% <60B,1%<"$*1$'5J%ebB06-)//'/60%A0:B)65)5%,*.,+,B%A0:B),*F7)A)*7)*B%+,:C,/?%C:0?6B,:*%,*%

WB6A.G/:-:--'5%6'0)'5"%"0>&9K*-$'(2$=(;*>109(%ML1%!!FS]1%J#K$KL"%

I% f)5'B61%8"$*1$'5J%V:;%A0:B)65)5%C0:?%e*B)0:-:--'5%C6)-6/,5%-:*B0,+'B)%B:%,B5%0)5,5B6*-)%

B:%5.:0B%6/A.6F.)/,-6/%6*B,?,-0:+,6/%A)AB,7)5"%E'1+9/*(-$'(2$70-*'-*%N!1%$#1%J#K$RL"%

T% 2'5N:1%<"$*1$'5J%WB6A.G/:-:--6/%30:B)65)5%4,7% ,*%eE65,:*%:C%B.)%V'?6*%X:?A/)?)*B%

WG5B)?"%:9,&('5$9;$=(('1*$=@@,(01.%#1%U$F]S1%J#K$]L"%

$K% m:5.,N6;61%>"$*1$'5J%3'0,C,-6B,:*1%-.606-B)0,Q6B,:*%6*7%()*)%-/:*,*(%:C%6%*:E)/%(/'B6?,-%

6-,7F5A)-,C,-% )*7:A)AB,765)% C0:?% WB6A.G/:-:--'5% 6'0)'5% 4ZXX% $#SKK"% Z09>+0@0>'$ *1$

Z094+.-0>'$<>1'$Y$E&91*0($#1&,>1,&*$'(2$"95*>,5'&$G(3.@959/.%MMLM1%##$F##I1%J$TT#L"%

$$% 9'0-.6-N61%e"1%WN:0){5N,1%<"1%W,){-QGN1%<"%=%8/)N5G5QG*1%2"%3.:5A.:*,-%6*6/:(')5%:C%

(/'B6?,-% 6-,7% 65% ,00)E)05,+/)% ,*.,+,B:05% :C% WB6A.G/:-:--'5% 6'0)'5% )*7:A0:B),*65)% &/'X`% 4*%
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B)83,*!aDCE Structure of the five urea-based CPFs.!
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Peptide 
S. aureus 

25923 
MRSA 

P. aeruginosa 

27853 

E. coli 

25922 

CND 1-48 12.5 50 12.5 12.5 

CND 1-71 6.25 12.5 25 6.25 

CND 1-81 12.5 12.5 50 12.5 

CND 1-127 6.25 6.25 50 6.25 

PC-163 12.5 6.25 12.5 6.25 

F$;'*!aDCE Antibacterial activity of the foldamers (MIC in µg.mL-1). 
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B)83,*!aDXE!LDH and MTS assays performed on the human cell line MDA-MB-231. 
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! KeW!

'l)',U+(l)!Q%)%$O,%!%*!I%$+I%'*(\%+!
&

,p13828043879! 5-! 580C70838>0! B/58641N! 8BC24934E2-0! C71.! 5-0! 4CC286438790!

3-BC7.48.-0! 71! C-.B49-93-0! -03! -9! C2-89-! -NC490879@! '-C-95493H! 2<893.75163879! 5<19!

67.C0!/3.49J-.!9<-03!C40! 0490! .80D1-@!,-0! 89>-638790!400768/-0!41N!580C70838>0!B/58641N!

0793! .-0C7904E2-0! 5p-9?8.79! 24! B7838/! 5-0! 89>-638790! 970767B842-0@! ,</B-.J-96-! 5-!

E463/.8-0!./0803493-0!41N!4938E8738D1-0H!2-!?8-822800-B-93!5-!24!C7C1243879!-3!2-!B49D1-!5-0!

971?-22-0!B72/612-0!4938E8738D1-0!.-95-93!1.J-93!5-!5/?-27CC-.!5-!971?-22-0!03.43/J8-0!

5-!2133-!4938B86.7E8-99-@!!

U9-! 5-0! 03.43/J8-0! B80-! -9! C246-! 4! /3/! 2<45B89803.43879! 27642-! 5<4938E8738D1-0! ()$! 24!

6796-C3879! 5-! .-?=3-B-930H! C71.! 28B83-.! 2-0! 89G-638790! 0L03/B8D1-0! 5<4938E8738D1-0! -3!

48908!28B83-.!2-0!5/Jh30!5-!6-0!B72/612-0!01.!2-0!>27.-0!67BB-9042-0!5-!2<7.J4980B-@!'-0!

.-?=3-B-930H! D1428>8/! 5-! �!.-42-40-Mq82289J!�! .-24.J1-93! -9! 6793891! 2<4J-93! E87685-! 41!

98?-41! 51! 083-! 5<8BC249343879! -3! C-.B-33-93! 48908! 5-! 31-.! 2-0! E463/.8-0! 198D1-B-93!

C./0-93-0!01.!6-!083-@!'-C-95493H!6-0!.-?=3-B-930!895180-93!19-!>7.3-!6796-93.43879!27642-!

5<4938E8738D1-0!C71?493!89518.-!2<4CC4.83879!5-!E463/.8-0!./0803493-0!B480!/J42-B-93!19-!

37N8683/!01.!2-0!6-2212-0!-9?8.799493-0@!!

,-! 5/?-27CC-B-93! 5-! .-?=3-B-930! �!4938M45:/08>0!�! -03! 19-! 413.-! 03.43/J8-! 5-! 2133-!

4938B86.7E8-99-@!'-0!.-?=3-B-930!C-.B-33-93!5<89:8E-.!24!C.-B8;.-!C:40-!5-!24!6./43879!

5<19!E87>82B!f!24!C:40-!5<45:/0879@!O8908!820!C-.B-33-93!5-!>7.3-B-93!28B83-.!2<4CC4.83879!

5-!E87>82B!01.!2-!580C70838>!B/58642!-3!5796!58B891-.!24!./0803496-!5-0!E463/.8-0!41N!4J-930!

E87685-0@! '-C-95493H! 6-33-! 03.43/J8-! 9-! C-.B-3! C40! 5</28B89-.! 2-0! E463/.8-0H! F! B7890!

5<45B89803.-.!5-0!4938E8738D1-0!C4.!?78-!7.42-!71!893.4?-89-10-@!!!

U9-!5-0!5-.98;.-0!03.43/J8-0!F!4?78.!/3/!5/?-27CC/-H!-03!24!6./43879!5<19!.-?=3-B-93!583!

5-! �!6793463Mq82289J!�@! ,<4J-93! 4938B86.7E8-9! -03! .-3-91! 5490! 2-! .-?=3-B-93! -3! 2<463879!

4938E463/.8-99-! 0-! >483! 27.0D1-! 24! E463/.8-! ?8-93! 41! 6793463! 5-! 24! 01.>46-@! O8908H! 2-0!

E463/.8-0!-004L493!5-!0-!>8N-.!F!24!01.>46-!C71.!89838-.!24!>7.B43879!5<19!E87>82B!0793!31/-0@!!

Y490!2-!6:4C83.-!#!5-!6-33-!3:;0-H!9710!4?790!679a1!19!>82B!5-!C72L/2-63.72L3-0!67903.183!

C4.! 24!B/3:75-!5-!5/Cc3!�!6716:-!C4.! 6716:-!�!-3!C./0-93493! 24! 64C4683/!5-!�!6793463M

q82289J!�@!Y-0!/315-0!C./6/5-93-0!41!24E7.4378.-!793!B793./!D1<19!>82B!67BC70/!5-!C72LT,M



! K"e!

4.J8989-X!TIO$X!-3!5<4685-!:L421.798D1-!T]OX!C700/5483!19!->>-3!4938E463/.8-9!6793.-!?D!

$3,*3&@!,<4?4934J-!5-!6-!>82B!-03!D1<41619!9<4G713!5-!B72/612-!E87685-!9<-03!9/6-0048.-@!%9!

->>-3H!24!IO$!-03!.-0C7904E2-!5-!2<4638?83/!4938E463/.8-99-!51!>82B@!)710!4?790!5796!?7121!

/21685-.!2-!B/64980B-!5<463879!5-!6-0!>82B0!-9!6:49J-493!24!34822-!5-0!6:4v9-0!5-!IO$!D18!

67903831-93! 2-! >82B@! )710! 4?790! 5796! 3-03/! D143.-! IO$! 58>>/.-93-0!f! IO$"eH! IO$#eH!

IO$"ee!-3!IO$Kee!67BC70/-0!.-0C-638?-B-93!5-!"eH!#eH!"ee!-3!Kee!./08510!4.J8989-@!!

,<->>-3! 4938E463/.8-9! 5-0! >82B0! B12386716:-0! TIO$"e`]OXK_H! TIO$#e`]OXK_H!

TIO$"ee`]OXK_!-3! TIO$Kee`]OXK_!4! /3/! /3158/@! O! 973.-! J.495-! 01.C.80-H! 0-12! 2-! >82B!

TIO$#e`]OXK_!C700;5-!19-!4638?83/!4938E463/.8-99-!6793.-!5-0!E463/.8-0!F!J.4B!C70838>!-3!

F!J.4B!9/J438>@!O>89!5</21685-.!2-!B/64980B-!5<463879!5<19!3-2!>82BH!9710!4?790!3713!5<4E7.5!

D14938>8/!24!28E/.43879!5-0!6:4v9-0!5-!IO$!5-C180!2-!>82B!?-.0!2-!01.94J-493@!,-0!./0123430!

793!B793./!D1-!24!D149383/!5-!IO$!5490!2-!01.94J-493!-03!89>/.8-1.-!F!24!6796-93.43879!

B898B42-! 89:8E83.86-! 5-! 24! IO$! -9! 07213879H! .-95493! 2<:LC73:;0-! 5<19! ->>-3! �!.-2-40-M

q82289J!�!8BC7008E2-@!)710!4?790!5796!6793891/!C4.!D14938>8-.!24!B7E8283/!5-0!6:4v9-0!5-!

IO$!5490! 2-0! >82B0!B12386716:-0@!)710!9710! 07BB-0! .-951! 67BC3-!D1-! 24! IO$#e! /3/!

E-41671C!C210!B7E82-!5490!2-0!>82B0!D1-!6-0!:7B727J1-0!IO$"ee!-3!IO$Kee@!)710!4?790!

427.0!01CC70/!D1-!24!B7E8283/!5-0!6:4v9-0!5-!IO$#e!5490!19!>82B!IO$#e`]O!C-.B-3!5-!

.-971?-2-.! 6793891-22-B-93! 24! 01.>46-! -9! C72L6438790! -3! 5-! 31-.! 2-0! E463/.8-0! ?-9493!

45:/.-.!F!6-33-!01.>46-@!'-33-!:LC73:;0-!4!/3/!?/.8>8/-!-9!./38612493!2-0!>82B0!IO$#e`]O!-3!

-9!B793.493!D1<820!9<-N-.a48-93!C210!41619-!4638?83/!4938E463/.8-99-@!!

O1!?1!5-! 6-0! ./0123430H!9710!4?790!?7121!9710! 0-.?8.!5-0! 64.463/.8038D1-0!5-! 6-0! >82B0!

B12386716:-0! IO$`]O! C71.! 6./-.! 19! .-?=3-B-93! 5793! 2<4638?83/! 4938E463/.8-99-! -03!

0C/68>8D1-!5<19-!0716:-!E463/.8-99-@!,4!6796-C3879!5-!6-33-!971?-22-!J/9/.43879!5-!>82B!

IO$`]O!-03!C./0-93/-!5490!2-!6:4C83.-!_@!,4!971?-413/!4CC7.3/-!F!6-!.-?=3-B-93!-03!24!

6796-C3879! 5<19! C72LB;.-! 3.8E276! 67BC70/! 5-! 6:4v9-0! 5-! IO$! -3! 5<19-! 0/D1-96-!

C-C3858D1-!*,$QQ%!C71?493!=3.-!:L5.72L0/-!C4.!19-!C.73/40-!-N3.46-221248.-!T24!Q21'X!

C.75183-!C4.!?D!$3,*3&!-9!6:4v9-!5-!IO$!C210!671.3-0@!,</315-!51!628?4J-!5-!6-33-!0/D1-96-!

0C/68>8D1-! 679a1! 41! 24E7.4378.-! 0<-03! >483-! C4.! 4G713! 5-! 0795-0! >217.-06-96-0! F! 0-0!

-N3./B83/0@!,</315-!51!628?4J-!5-!24!0/D1-96-!C-C3858D1-!4!5<4E7.5!/3/!./4280/-!-9!07213879!

-3!4!B793./!D1-!24!E463/.8-!?D!$3,*3&!\k!-03!64C4E2-!5-!628?-.!6-33-!0/D1-96-@!%9!.-?496:-H!

24!E463/.8-!AD!$*,38)%2&$H!9-!C.75180493!C40!24!Q21'H!-03!8964C4E2-!5-!628?-.!6-33-!0/D1-96-@!!

,-! C72LB;.-! 3.8E276! 4! -90183-! /3/! 5/C70/! 01.! 19! >82B! TIO$Kee`]OXK_!4>89! 5</3158-.! 2-!



! K""!

628?4J-! -9! 01.>46-@! ,-0!58>>/.-93-0! -NC/.8-96-0!793!B793./!D1-! 2-! 628?4J-!51!C72LB;.-!

3.8E276!-03!C7008E2-!5490!19!>82B!B12386716:-!-9!C./0-96-!5-!E463/.8-0!?D!$3,*3&@!Y-!C210H!

2-0!3-030!5<4638?83/!4938E463/.8-99-!B793.-93!D1-!?D!$3,*3&!\k!-03!0-908E2-!F!6-!.-?=3-B-93H!

6793.48.-B-93!F!AD!$*,38)%2&$@!!

,4!B80-!41!C7893!5-!6-!0L03;B-!4!/3/!5<19-!J.495-!67BC2-N83/!B480!4!C-.B80!24!6796-C3879!

5<19!971?-41!.-?=3-B-93!893-228J-93!5793!2<4638?83/!4938E463/.8-99-!-03!0C/68>8D1-!5<19-!

0716:-!5799/-!-3!895183-!C4.!19!B/64980B-!5-!0/6./3879!-9PLB438D1-!5-!24!E463/.8-@!Y-!

C210H!J.h6-!41N!0795-0!R$%*H!19-!64.463/.8038D1-!B4G-1.-!4!/3/!4G713/-!41!0L03;B-!4?-6!

24! C7008E8283/! 5-! 580C70-.! 5<19-! B/3:75-! 5-! 5/3-63879! 5-! 24! C./0-96-! 5-! E463/.8-0!

0C/68>8D1-0!F!24!01.>46-@!!

'-68!-03!19-!C.-B8;.-!C.-1?-!5-!6796-C3@!'-C-95493H!6-33-!03.43/J8-!C-13!=3.-!>4682-B-93!

/3-951-! F! 5p413.-0! 0L03;B-0! 5-! E463/.8-0! -3! 5p-9PLB-0! 08BC2-B-93! -9! 6:780800493! 24!

0/D1-96-!C-C3858D1-!628?4E2-!45/D143-@!'-!.-?=3-B-93!-03!08BC2-!F!C.7518.-!-3!64C4E2-!

5-!671?.8.!3713!3LC-!5-!B43/.841NH!82!C-13!5796!=3.-!679a1!C71.!=3.-!->>8646-!?80MFM?80!5-!

6-.3489-0!E463/.8-0!4?-6!19!4J-93!4938B86.7E8-9!D18!9-!0783!C40!E40/!01.!5-0!4938E8738D1-0@!!

I71.!C71.018?.-!6-!C.7G-3!82!>415.4!4B/287.-.!2-!0L03;B-!C71.!C71?78.!4?78.!19-!4638?83/!

4938E463/.8-99-! C.7279J/-! 5490! 2-! 3-BC0@! ,-0! ./0123430! B793.-93! D1<41! E713! 5-! K_! :!

5<8961E43879H!2-0!>82B0!9-!0793!C210!4938E463/.8-90@!'-0!5-.98-.0!0793!67903.1830!4?-6!19-!

E40-!5-!K_!E86716:-0!5-!IO$Kee`]O!5490! 24D1-22-!19-!71!5-1N!6716:-0!5-!C72LB;.-!

628?4E2-!0793!6:4.J/-0@!,4!D149383/!-9!C72LB;.-!628?4E2-!-03!0[.-B-93!8901>>80493-!C71.!

4?78.!19-!4638?83/!4938E463/.8-99-!C.7279J/-@!)710!-9?804J-790!5796!5-!67903.18.-!3713!

2-!>82B!4?-6!2-!C72LB;.-!3.8E276H!C40!0-12-B-93!2-0!5-1N!5-.98;.-0!E86716:-0H!C71.!4?78.!

19-!C210!J.495-!D149383/!5-!C72LB;.-!3.8E276!41!0-89!51!>82B!-3!48908!C71?78.!4?78.!19-!

4638?83/! 4938E463/.8-99-! F! C210! 279J! 3-.B-@! U9-! 413.-! 07213879! 0-.483! 5-! .-C-90-.! 2-!

C72LB;.-!628?4E2-!-9!6./493!19-!279J1-!6:489-!67BC70/-!5-!IO$#e!0/C4./-0!2-0!19-0!5-0!

413.-0! C4.! 2-0! 0/D1-96-0! 628?4E2-0@! ,4! 6796-C3879! 5-! 6-33-! 6:489-! -03! E-41671C! C210!

67BC2-N-! D1-! 973.-! 6:489-! 4631-22-! TIO$"eM0/D1-96-! 628?4E2-MIO$KeeXH! C180D1<82!

>415.483!C71.!6793.c2-.!24!279J1-1.!5-!24!6:489-!-3!2-!97BE.-!5<1983/!IO$#e@!'-C-95493H!

-22-!0-.483!C210!893/.-00493-!C180D1<41!28-1!5<4?78.!19-!0-12-!6:489-!B7E82-!27.0!51!628?4J-!

TIO$"e!5490!973.-!640XH!79!41.483!C2108-1.0!IO$#e!B7E82-0!4C.;0!628?4J-@!!!



! K"K!

Y490!19!0-6795!3-BC0!82!>415.4!5/3-.B89-.!24!0-908E8283/!5-!973.-!0L03;B-!5-!>217.-06-96-!

C71.!C71?78.!-9!>48.-!979!0-12-B-93!19!71382!3:/.4C-138D1-!B480!/J42-B-93!19!71382!5-!

584J970386@!!

)710! 4?790! /J42-B-93! C-90/! F! 138280-.! 5<413.-0! >7.B12438790! C71.! ?80-.! 5<413.-0!

4CC286438790! E87B/58642-0@! I71.! 2-! B7B-93H! 9710! 4?790! 893/J./! 6-! C72LB;.-! 3.8E276!

198D1-B-93!5490!5-0!>82B0!B12386716:-0!C71?493!=3.-!5/C70/!01.!5-0!01.>46-0!3-22-0!D1-!

5-0! 8BC24930! 7.3:7C/58D1-0! 71! 5-9348.-0@! I71.! 24! 0183-H! 9710! 48B-.8790! 893/J.-.! 2-!

C72LB;.-! 3.8E276! 5490! 5-0! >82B0!B12386716:-0! 67903.1830! 01.! 5-0! 9497C4.38612-0@! '-24!

C-.B-33.483!5-!6./-.!19-!010C-90879! 89G-634E2-!-3!5-!?-98.! 2133-.!6793.-!5-0! 89>-638790!

2764280/-0@!,-!C72LB;.-!3.8E276!C71..483!/J42-B-93!=3.-!893/J./!5490!5-0!:L5.7J-20!5<4685-!

:L421.798D1-H! 5/GF! /3158/0! 41! 24E7.4378.-H! C71.! 4G713-.! 24! 973879! 5-! 0C/68>8683/!

4938E463/.8-99-!F!6-! 3LC-!5-!0L03;B-@!,4! >7.B1243879!-9!:L5.7J-2!C-.B-33.483!5-!?80-.!

5<413.-0!4CC286438790!3-22-0!D1-!2-!3.483-B-93!5-0!C248-0!61349/-0!71!5490!2-0!2-93822-0!5-!

6793463@!!

,-!6:4C83.-!j!C./0-93-!2-0!.-6:-.6:-0!D18!793!/3/!./4280/-0!4>89!5<85-938>8-.!5-!971?-22-0!

B72/612-0!4938E463/.8-99-0!C71?493!=3.-!893/J./-0!5490!2-0!>82B0!B12386716:-0!679a1!41!

24E7.4378.-@! ,-0! C-C385-0! 4938B86.7E8-90! 0793! C./0-930! 5490! 3710! 2-0! 7.J4980B-0!

C21.86-221248.-0!67BB-!2-0!C2493-0H!2-0!B4BB8>;.-0!71!-967.-!2-0!890-63-0@!'-C-95493!2-1.!

13828043879! -9! 3493! D1<4J-930! 3:/.4C-138D1-0! -03! 28B83/-! C180D1<820! 071>>.-93! 5<19-!

->>864683/! )%! ()(2! ./5183-! F! 6410-! 5-! 2-1.! 0-908E8283/! 41N! C-C38540-0! -3! C.73/40-0@! I71.!

01.B793-.!6-0!C.7E2;B-0H!24!07213879!-03!5-!0<890C8.-.!5-!6-0!C-C385-0!9431.-20!-9!6./493!

5-0!B72/612-0! 0L93:/38D1-0! 4L493!19-!B-822-1.-! ->>864683/! )%! ()(2@! '<-03! 48908! D1-!9710!

4?790! /3158/! 2<4638?83/! 4938E463/.8-99-!5-! >7254B;.-0! 0L93:/38D1-0@!U9-!5-0!B72/612-0!

3-03/-0! 4! .-3-91! 973.-! 433-93879!f! ')Y"Mk"@! %9! ->>-3H! 6-! >7254B;.-! C700;5-! 19-! >7.3-!

4638?83/! 4938E463/.8-99-! B480! /J42-B-93! 19-! 4638?83/! 4938>79J8D1-! C.7B-33-10-@! ,-0!

./0123430!B793.-93!/J42-B-93!D1-!24!67BC7083879!5-0!6:4v9-0!243/.42-0!51!>7254B;.-!5783!

=3.-!./J2/-!4?-6!C./680879!C71.!7E3-98.!5-0!C.7C.8/3/0!4938B86.7E8-99-0!7C38B42-0!-3!19-!

>48E2-!6L3737N8683/!-9?-.0!2-0!6-2212-0!5-!B4BB8>;.-@!!

,4!.-6:-.6:-!5-!971?-22-0!B72/612-0!4938B86.7E8-99-0!-03!9/6-0048.-!08!2<79!?-13!28B83-.!

2<13828043879! 5-0! 4938E8738D1-0@! ,4! 6796-C3879! 5-! 971?-22-0! B72/612-0! E40/-0! 01.! 5-0!

B72/612-0! 9431.-22-0! -03! 19! 57B489-! .86:-! -3! 893/.-00493! C-.B-33493! 5-! 67BC.-95.-!



! K"#!

2<89>21-96-! 5-! 24! 03.1631.-! B480! /J42-B-93! 5-! 24! 6:4.J-! 5<19-! B72/612-! 01.! 2<4638?83/!

4938B86.7E8-99-@!!

! !





! !
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