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<E!=EE7!4EFH<7O3JK!<;EFG;!<;OJ!B4<OUO<L!Z735BOHJ!3[<7353\L!
\E@!73\B<OU3!<E!=;B75B43F<O4B\!73J3B74;!EU37B\\K]!BHC!;BJ!
73JF\<3CK! OH! \B7G3!=B7<K! D7E5! OH473BJ3C!=F6\O4!/^0! DFHCN
OHG! DE7! G\E6B\! ;3B\<;ATK:K! MO5O\B7\LK! =7OUB<3NJ34<E7! BG7O4F\N
<F7B\! 73J3B74;! OJ!5E73! \OV3\L! <E! DE4FJ!EH!J=34OB\<L! 47E=J!
ED! OH<373J<! <E! C3U3\E=3C! 4EFH<7O3J! <;BH! EH! J<B=\3! 47E=J!
<;B<! B73! O5=E7<BH<! <E! 73JEF743N=EE7! DB7537J! OH! C3U3\E=N
OHG!4EFH<7O3JSA!!

$6_34<OU3J!ED!<;OJ!=B=37!

I34BFJ3! 437<BOH! =B<3H<! B77BHG353H<J! 4BH! OH;O6O<! <;3!
C3U3\E=53H<!BHC!COJJ35OHB<OEH!ED!=7ECF4<J!DE7!C3U3\E=N
OHG! 4EFH<7O3JK! @3! H33C! <E! 3[=\E73! OH<3\\34<FB\! =7E=37<L!
5BHBG353H<! J<7B<3GO3J! <;B<! 4BH! ;3\=! 735EU3! JE53! ED!
<;3J3!E6J<B4\3JA! "<! OJ!3`FB\\L! O5=E7<BH<!<E!B==\L!473B<OU3!
=B<3H<! 5BHBG353H<! J<7B<3GO3J! <;B<! B4<OU3\L! =7E5E<3!
B443JJ!<E!H33C3C!=7ECF4<J!OH!C3U3\E=OHG!4EFH<7O3JA!*B73!
5FJ<! 63! <BV3HK! ;E@3U37K! <E! 3HJF73! <;B<! =B<3H<J! EH! 73N
J3B74;! OH=F<J! CE! HE<! COJ4EF7BG3! E7! FH73BJEHB6\L! OHN
473BJ3! <;3! 4EJ<! DE7! =7ECF4<! C3U3\E=53H<! <;B<! <B7G3<J!
H33CJ!OH!J5B\\!E7!FH=7EDO<B6\3!5B7V3<JA!!!

1B<3H<J!BHC!H3G\34<3C!5B7V3<J!

"H<3\\34<FB\! =7E=37<L! a"1b! 7OG;<J! =\BL! BH! OH473BJOHG\L! O5N
=E7<BH<!7E\3!OH!<;3!C3U3\E=53H<K!5BHFDB4<F73K!BHC!COJ<7ON
6F<OEH! ED! =7ECF4<J! OH! BG7O4F\<F73! BHC! ;3B\<;A! 0F7OHG! <;3!
=BJ<! 8:! L3B7JK! <;373! ;BJ! 633H! BH! FH=7343C3H<3C! OHN
473BJ3!OH!<;3!J4E=3K!\3U3\K!7E\3K!G3EG7B=;O4B\K!BHC!JF6_34<N
5B<<37! 4EU37BG3! ED! "1! =7E<34<OEHAR! M<7EHG! =B<3H<! =7E<34N
<OEH! OJ! OH<3HC3C! <E! 4EH<7O6F<3! <E! OH473BJ3C! 73J3B74;! OHN
U3J<53H<J! BHC! B! DBUE7B6\3! 4\O5B<3! DE7! <34;HE\EGL! <7BHJN
D37A!IF<! O<!5BL!HE<!B\@BLJ!=7ECF43! <;3J3!3DD34<JA! "H! DB4<K!
"1! \O43HJOHG! =7B4<O43J!5BL! OH;O6O<! B443JJ! <E! "1! =7E<34<3C!
VHE@\3CG3K!73J3B74;!<EE\JK!BHC!=7ECF4<JA!

';3!FH53<!53CO4B\!BHC!BG7O4F\<F7B\!H33CJ!ED!C3U3\E=OHG!
4EFH<7O3J!B73!UBJ<A!/3D\34<OHG!<;3!<34;HE\EGO4B\!BHC!DOHBHN
4OB\! COJ=B7O<L! 63<@33H! C3U3\E=3C! BHC! C3U3\E=OHG! 4EFHN
<7O3JK! \E@N! BHC!5OCC\3NOH4E53! 4EFH<7O3J! B44EFH<! DE7! \3JJ!
<;BH!R9c!ED!@E7\C@OC3!73J3B74;!BHC!C3U3\E=53H<!3[=3HN
CO<F73JA8! &HC! C3J=O<3! OH473BJOHG! \3U3\J! ED! OHU3J<53H<! OH!
=;B75B43F<O4B\!/^0!CF7OHG!<;3!=BJ<!Q9!L3B7JK!EH\L!Rc!ED!
H3@! 4E5=EFHCJ! 5B7V3<3C! ;BU3! 633H! DE7! C3U3\E=OHG!
@E7\C! COJ3BJ3JAQ! /343H<! 73J3B74;! ;BJ! OC3H<ODO3C! JE53!
OH473BJ3!OH!OHHEUB<OU3!B4<OUO<L!73\B<3C!<E!COJ3BJ3J!J=34ODO4!

&6J<7B4<!
';OJ! =B=37! J33VJ! <E! 7BOJ3! B@B73H3JJ! B6EF<! <;3! O5=E7<BH43! ED! 5BHBGOHG! "1! <E! DB4O\O<B<3! ;F5BHO<B7OBH! FJ3! BHC!

B==\O4B<OEHJA!$F7!GEB\!OJ!<E!OC3H<ODL!OH<3\\34<FB\!=7E=37<L!B==7EB4;3J!<;B<!4BH!=7E5E<3!B443JJ!<E!BHC!FJ3!ED!;3B\<;!BHC!
BG7O4F\<F7B\! =7ECF4<! OHHEUB<OEHJ! 6L! =EE7! BHC! COJBCUBH<BG3C! G7EF=JK! =B7<O4F\B7\L! OH! \E@NOH4E53! 4EFH<7O3JA! ';3! =B=37!
3H4EF7BG3J! 5E73! =F6\O4NJ34<E7! "1! 5BHBG37J! <E! FHC37J<BHC! BHC! 35=\EL! J<7B<3GO3J! <;B<! @O\\! B44E5=\OJ;! <;3J3! GEB\JA!
+F5BHO<B7OBH!FJ3!B==7EB4;3J!J;EF\C!634E53!<;3!HE75K!BHC!@3!J33V!<E!;3\=!=7OUB<3NJ34<E7! \O43HJ33J!FHC37J<BHC!<;3!
7B<OEHB\3! BHC! =E<3H<OB\! 63H3DO<J! 63;OHC! JF4;! J<7B<3GO3JA! ';OJ! =B=37! DE4FJ3J! EH! <;3! =;B75B43F<O4B\! BHC! BG7O4F\<F7B\!
J34<E7JK!6F<!<;3!=7OH4O=\3J!HE<3C!4EF\C!=E<3H<OB\\L!63!B==\O3C!<E!E<;37!B73BJ!BJ!@3\\A!!
';373! B73! V3L!5E53H<J!@;3H! <34;HE\EGL!5BHBG37J! 4BH! O5=7EU3! <;3! \OV3\O;EEC! <;B<! <;3O7! "1!@O\\! 63H3DO<! =3E=\3! OH!

H33C>! @;3H! <;3L! C34OC3! Rb! @;E! @O\\! 7343OU3! B! \O43HJ3K! 8b! @;3<;37! <;3! \O43HJ3! @O\\! 63! 3[4\FJOU3K! Qb! @;B<! <L=3J! ED!
B==\O4B<OEHJ!@O\\! 63! 4EU373CK! BHC!Tb! ;E@! \EHG! <;3!CF7B<OEH! ED! <;3! \O43HJ3!@O\\! 63A! "H! BCCO<OEHK! OD! BHC!@;3H! <34;HE\EGL!
5BHBG37J!73B4;!<;3!J<BG3!ED!H3GE<OB<OHG!\O43HJ3!<375JK!=B7<O4F\B7\L!OH!BH!3[4\FJOU3!\O43HJ3K!<;3L!5BL!63!B6\3!<E!OH4\FC3!
\3GB\\L!3HDE743B6\3!=7EUOJOEHJ!<E!=7E<34<!OH!BCUBH43!<;3!=EJJO6O\O<L!ED!J;B7OHG!<;3O7!"1!@O<;!<;O7C!=B7<O3J!DE7!<;3!63H3DO<!ED!
=3E=\3! OH!H33CA!';3J3!;F5BHO<B7OBH! \O43HJ3!=7EUOJOEHJ!5BL!C3DOH3!63H3DO4OB7O3J!6L! <;3! DO3\C! OH!@;O4;! <;3! "1!@EF\C!63!
B==\O3CK!6L!G3EG7B=;O4!73GOEHK!6L!HB<OEHB\! OH4E53!\3U3\K!E7!6L!5B7V3<!a3AGAK!ZJF6JOJ<3H43!DB7537J]bA!,O43HJ3!<375J!5BL!
B\JE!73`FO73!<;3!\O43HJ33!<E!533<!J=34ODO4!5O\3J<EH3J!73\B<3C!<E!BUBO\B6O\O<L!E7!=7O43!OH!E7C37!<E!3HJF73!<;B<!<;3!"1!63H3DO<J!
<;3!<B7G3<!=E=F\B<OEHJA!';3!\O43HJ3!BG73353H<!4BH!DF7<;37!OH473BJ3!B443JJ!<;7EFG;!J=34ODO4!<375J!<;B<!GEU37H!<;3!FJ3!ED!
<;3! <34;HE\EGL! DE7! 73J3B74;K! <;3! \O43HJ33dJ! D733CE5! <E! G7BH<! JF6\O43HJ3JK! BHC! <;3! <73B<53H<! ED! DE\\E@NEH! OHHEUB<OEHJ!
C3U3\E=3C!6L!<;3!\O43HJ33A!!
W3!B4VHE@\3CG3!<;B<!O5=7EU3C!"1!5BHBG353H<!4BHHE<!6L!O<J3\D!JE\U3!<;3!B443JJ!47OJOJA!)U3H!OD!<34;HE\EGL!5BHBG37J!

BCE=<!;F5BHO<B7OBH!"1!5BHBG353H<!J<7B<3GO3JK!<;3L!@O\\!H33C!<E!4EHH34<!@O<;!C3U3\E=53H<!=B7<H37J!@;E!4BH!F<O\Oe3!<;3!
=7E<34<3C! <34;HE\EGO3JA! "H! JE53! 4BJ3JK! <;3J3! =B7<H37J! 5BL! HE<! L3<! 3[OJ<A! IF<! @;3H! =B7<H37J! B73! DEFHCK! O<! @O\\! 63!
O5=E7<BH<!<E!3J<B6\OJ;!JO5=\3K!3DDO4O3H<!@BLJ!DE7!<;35!<E!OC3H<ODL!<34;HE\EGO3J!<;B<!=F6\O4!J34<E7!OHJ<O<F<OEHJ!B73!@O\\OHG!<E!
J;B73A!W3! 63\O3U3! <;B<! <;3! HF5637! BHC! UB7O3<L! ED! <34;HE\EGO3J! 63OHG!5BHBG3C! @O<;! ;F5BHO<B7OBH! GEB\J! OH!5OHC!@O\\!
4EH<OHF3! <E! OH473BJ3K! BHC! JE! <;3! M"11"! =7E_34<! =\BHJ! <E! 3[=\E73! @BLJ! <E! OH473BJ3! <;3! <7BHJ=B73H4L! ED! \O43HJ3! <375J!
4EU37OHG!<;3J3!<34;HE\EGO3JK!<;FJ!5BVOHG!<;OJ!OHDE75B<OEH!5E73!@OC3\L!BUBO\B6\3!<E!=E<3H<OB\!63H3DO4OB7O3J!!

$7OGOHB\\L!=F6\OJ;3C!OH!(%%/8,)#/%&!).,)$91&:/;,1!RaQb>89QN8RSA!www.biodevelopments.org/innovation/index.htm  
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J<O<F<3K! BHC! <;3! *3H<73! DE7! <;3!2BHBG353H<! ED! "H<3\\34N
<FB\! 17E=37<L! OH! +3B\<;! /3J3B74;! BHC! 03U3\E=53H<!
a2"+/bA! "H<37HB<OEHB\! 3H<O<O3J! a3AGAK! <;3!WE7\C!+3B\<;!$7N
GBHOeB<OEHb! ;BU3! FHC37<BV3H! ;F5BHO<B7OBH! \O43HJOHGK! BJ!
;BU3!HB<OEHB\!3H<O<O3J!JF4;!BJ!<;3!XAMA!#B<OEHB\!"HJ<O<F<3J!
ED! +3B\<;K! @;O4;! HE@! OH4\FC3J! ;F5BHO<B7OBH! 4\BFJ3J! OH!
<;3O7! \O43HJOHG! BG73353H<J! BJ! B==7E=7OB<3A! M3U37B\! GEUN
37H53H<B\!E7GBHOeB<OEHJ!OH!C3U3\E=OHG!4EFH<7O3JK!JF4;!BJ!
<;3! *EFH4O\! DE7! M4O3H<ODO4! BHC! "HCFJ<7OB\! /3J3B74;! ED! "HN
COBK! B73! 63GOHHOHG! <E! FHC37<BV3!;F5BHO<B7OBH! \O43HJOHGA!
&G7O4F\<F7B\! E7GBHOeB<OEHJ! @O<;! 73\3UBH<! 3[=37O3H43! OHN
4\FC3!<;3!&D7O4BH!&G7O4F\<F7B\!'34;HE\EGL!fEFHCB<OEHK!<;3!
"H<37HB<OEHB\! M37UO43! DE7! <;3! &4`FOJO<OEH! ED! &G7ON6OE<34;!
&==\O4B<OEHJ! a"M&&&bK! BHC! <;3! OHJ<O<F<3J! ED! <;3!*EHJF\<BN
<OU3! -7EF=! EH! "H<37HB<OEHB\! &G7O4F\<F7B\! /3J3B74;!
a*-"&/bA!!

$H3! ED! <;3! 5EJ<! HE<3C! 3[B5=\3J! ED! ;F5BHO<B7OBH! "1!
5BHBG353H<! OHUE\U3J! UO<B5OH! &N3H7O4;3C! ZGE\C3H! 7O43A]!
&\<;EFG;! C3U3\E=3C! 5BOH\L! @O<;! =F6\O4! J34<E7! DFHCOHG!
BHC!73J3B74;K!B7EFHC!T:!=B<3H<J!BJJE4OB<3C!@O<;!GE\C3H!
7O43!B73!E@H3C!6L!B==7E[O5B<3\L!Q9!4E5=BHO3J!BHC!=F6N
\O4!OHJ<O<F<OEHJ!OH!<;3!XMK!BHC!EH\L!B!D3@!=B<3H<J!B73!;3\C!
OH! C3U3\E=OHG! 4EFH<7O3JAg! ';3! OHU3H<E7J! ED! GE\C3H! 7O43!
\O43HJ3C!<;3O7!OHU3H<OEHJ!73\B<3C!<E!GE\C3H!7O43!<E!-733HEN
UB<OEHK!B!6OE<34;!J=OHNEDD!4E5=BHL!D7E5!<;3!XHOU37JO<L!ED!
f73O6F7GK! <;B<! OJ! E@H3C! 6L! <;3! OHU3H<E7J! <;35J3\U3JA!
-733HEUB<OEH! <;3H! 3[4\FJOU3\L! \O43HJ3C! O<J! GE\C3H! 7O43N
73\B<3C! =B<3H<J! <E! &J<7Bh3H34B! aHE@! MLHG3H<BbA! MF6J3N
`F3H<\LK!MLHG3H<B!3H<373C!OH<E!B!\O43HJ3!BG73353H<!@O<;!
<;3! OHU3H<E7J! <;B<! B\\E@3C! <;35K! BHC! MLHG3H<BK! <E! \ON
43HJ3! GE\C3H! 7O43! <34;HE\EGO3J! <E! C3U3\E=OHG! 4EFH<7O3JA!
$<;37!4E5=BHO3J!;E\COHG!GE\C3H!7O43N73\B<3C!=B<3H<J!B\JE!
BG733C! <E! <;3! JB53!B77BHG353H<A! ';B<! B77BHG353H<! B\N
\E@J!6E<;!MLHG3H<B!BHC!<;3!OHU3H<E7J!<E!G7BH<!\O43HJ3Ji
@O<;! <;3! 7OG;<! <E! JF6N\O43HJ3i<E! BHL!3/%,& <#;$! 73J3B74;!
E7GBHOeB<OEH!DE7!<;3!C3U3\E=53H<!ED!GE\C3H!7O43A!';3!7O43!
4BH! 63! FJ3C! 7ELB\<LND733! BHC! B\\E@J! DB7537J! <E! 3B7H! BJ!
5F4;! BJ! jR9K999! =37! L3B7! D7E5! O<J! JB\3A! +OG;37! JB\3J!
@EF\C! 73`FO73! DB7537J! <E! B4`FO73! B! 4E55374OB\! \O43HJ3!
D7E5! MLHG3H<BAk!!';3! 3[B5=\3! ED! GE\C3H! 7O43! O\\FJ<7B<3J!
<;B<! O<! OJ!=EJJO6\3! <E!5BV3! "1!BUBO\B6\3! DE7! 73J3B74;!BHC!
4E55374OB\OeB<OEH!OH!C3U3\E=OHG!4EFH<7O3JA!

.B\3!XHOU37JO<L!EDD37J!BHE<;37!3[B5=\3!ED!;F5BHO<B7OBH!
"1!5BHBG353H<A!"<!;E\CJ!B!V3L!=B<3H<!EH!J<BUFCOH3!aCT'bK!
B! @OC3\L! FJ3C! +"%?&"0M! BH<O73<7EUO7B\! C7FGA! &D<37! .B\3!
\O43HJ3C! <;OJ! =B<3H<! <E! I7OJ<E\N2L37J! M`FO66! <E! OH4E7=EN
7B<3!73H3GE<OB<3C!;F5BHO<B7OBH!<375JK!B\\E@OHG!<;3!C7FG!
<E! 63! JF6J3`F3H<\L! \O43HJ3C! DE7! G3H37O4! =7ECF4<OEH! OH!
MEF<;! &D7O4BA! ';3!FHOU37JO<L! B\JE! H3GE<OB<3C! B! =7O43! 4F<K!
O553COB<3\L!73CF4OHG!<;3!=7O43!ED!CT'!OH!&D7O4B!6L!<;O7<LN
DE\CA!W;3H! <;3! G3H37O4! =7ECF4<! 4B53! EH! <;3!5B7V3<K! O<!
DF7<;37!73CF43C!<;3!=7O43!6L!BJ!5F4;!BJ!T9cA!

$<;37! 3[B5=\3J! ED! ;F5BHO<B7OBH! "1! 5BHBG353H<! OHN
4\FC3! *E7H3\\! XHOU37JO<LdJ! <7BHJD37! ED! 7OHGJ=E<! 73JOJ<BH<!
=B=BLB!<E!';BO\BHCK!BJ!@3\\!BJ!J3U37B\!=7E_34<J!67EV373C!
6L! <;3! "H<37HB<OEHB\! M37UO43! DE7! <;3! &4`FOJO<OEH! ED! &G7ON
6OE<34;!&==\O4B<OEHJ! a"M&&&bA! ';3! \B<<37! OH4\FC3! \E4B\! UBN
7O3<O3J!ED!=E<B<E!<7BHJD3773C!D7E5!2EHJBH<E!<E!23[O4EK!BJ!
@3\\!BJ!7OHGJ=E<!UO7FJ!73JOJ<BH<!BHC!C3\BL3C!7O=3HOHG!=BN
=BLBJ!<7BHJD3773C!D7E5!2EHJBH<E!BHC!MLHG3H<BK!73J=34N

';3!&&&M!=7E_34<!EH!M4O3H43!BHC!"H<3\\34<FB\!17E=37<L!
OH! <;3!1F6\O4! "H<373J<!4EHU3H3C!B!@E7VOHG!G7EF=! <E!3[N
=\E73! <;3J3! <E=O4J! OH! 899TA! WE7VOHG! G7EF=! 535637J!
4EH<7O6F<3C!3[=37O3H43!D7E5!<;3!=F6\O4!BHC!=7OUB<3!J34N
<E7JK! 73=73J3H<OHG! 6E<;! <;3! BG7O4F\<F7B\! BHC! ;3B\<;!
DO3\CJA!';OJ!=B=37!C7B@J!F=EH!3[=37<OJ3!=7EUOC3C!6L!B\\!
G7EF=!535637JK! 6F<! O<! OJ! HE<! H343JJB7O\L! 3HCE7J3C! 6L!
<;35A!!!

';3!GEB\!ED! <;OJ!=B=37! OJ! <E! OC3H<ODL! \O43HJOHG!J<7B<3N
GO3J! <;B<!=7E5E<3!;F5BHO<B7OBH!B443JJ! <E!;3B\<;!BHC!
BG7O4F\<F7B\!=7ECF4<! OHHEUB<OEHJ!BHC!<;3O7!FJ3!6L!=EE7!
BHC! COJBCUBH<BG3C! G7EF=JK! =B7<O4F\B7\L! OH! \E@NOH4E53!
4EFH<7O3JA!';3!=B=37!3H4EF7BG3J!5E73!=F6\O4NJ34<E7!"1!
5BHBG37J! <E! FHC37J<BHC! BHC! 35=\EL! J<7B<3GO3J! <;B<!
@O\\!B4;O3U3!<;3J3!GEB\JA!W3!B\JE!J33V!<E!;3\=!=7OUB<3N
J34<E7! \O43HJ33J! FHC37J<BHC! <;3! 7B<OEHB\3! BHC! =E<3HN
<OB\! 63H3DO<J! 63;OHC! JF4;! J<7B<3GO3JA! "HC33CK! ;F5BHON
<B7OBH! \O43HJOHG! J<7B<3GO3J! J;EF\C!5E73! BHC!5E73! 63N
4E53!<;3!HE75A!!

$D! 4EF7J3K! O5=7EU3C! "1!5BHBG353H<! 4BHHE<!6L! O<J3\D!
JE\U3! <;3! B443JJ! 47OJOJA! "H473BJ3C! OHU3J<53H<J! OH! =7EN
UOCOHG! 6BJO4! H33CJ! aDEECK! 4\3BH! @B<37K! BHC! BC3`FB<3!
JBHO<B<OEHbK! JEFHC! HB<OEHB\! =E\O4O3JK! BHC! O5=7EU3C!
;3B\<;! 4B73! BHC! BG7O4F\<F7B\! OHD7BJ<7F4<F73J! B73! B\\! 3JN
J3H<OB\!4E5=EH3H<J!ED!G73B<37!G\E6B\!C3U3\E=53H<!BHC!
3`FO<LA! #3U37<;3\3JJK! 63<<37! "1! 5BHBG353H<! =7B4<O43J!
4BH! 4EH<7O6F<3! <E! <;3! C3U3\E=53H<! BHC! COJJ35OHB<OEH!
ED!3JJ3H<OB\!53CO4OH3J!BHC!BG7O4F\<F7B\!<34;HE\EGO3J!DE7!
C3U3\E=OHG!4EFH<7O3JA!!

';OJ!=B=37!C3B\J!@O<;!UE\FH<B7L!J<7B<3GO3JK!6F<! <;OJ! OJ!
HE<!53BH<!<E!3[4\FC3!E<;37!B==7EB4;3JK!JF4;!BJ!OH4E7N
=E7B<OHG!JE53!ED!<;3!JFGG3J<3C!4;BHG3J!OH!"1!5BHBG3N
53H<! OH<E! =F6\O4! =E\O4O3JK! \B@JK! E7! <73B<L! 73DE75A! ';3!
BCUBH<BG3! ED! UE\FH<B7L! J<7B<3GO3J! OJ! <;B<! <;3L! 4BH! 63!
O5=\353H<3C! O553COB<3\LK! @O<;EF<! <;3! 4E5=\3[O<O3J!
OHUE\U3C! OH! 4;BHGOHG! 73GF\B<OEHJ! BHC! \3GB\! 73`FO73N
53H<JA!

IB4VG7EFHC!BHC!73\B<3C!OHO<OB<OU3J!

$F7! COJ4FJJOEH! ED! J<7B<3GO3J! 6FO\CJ! EH! <;3! OHO<OB<OU3JK!
3[=37O3H43K!BHC!=7E=EJB\J!ED!E<;37!E7GBHOeB<OEHJ!DE7!<;3!
5BHBG353H<! ED! "1A! ';3! X#! 2O\\3HHOF5! 17E_34<! 'BJV!
fE743! EH! M4O3H43K! '34;HE\EGLK! BHC! "HHEUB<OEH! 734E5N
53HC3C!3[=BHCOHG!534;BHOJ5J!DE7! OHU3H<E7J! <E!5BV3!
<;3O7!OC3BJ!BUBO\B6\3!7ELB\<LND733!DE7!FJ3J!<;B<!533<!<;3!
H33CJ! ED! =EE7! 4EFH<7O3JK! HE<OHG! OH! O<J! DOHB\! 73=E7<! <;B<!
ZEH\L! B! ;BHCDF\! ED! 534;BHOJ5J! B73! C3JOGH3C! <E! =7EN
5E<3! JF4;! B4<OUO<O3JA]l! +E@3U37K! 63GOHHOHG! OH! <;3!
Rkg9JK!BHC!3[=BHCOHG!<;7EFG;!<;3!Rkk9J!BHC!<;3!3B7\L!
L3B7J! ED! <;3!8RJ<! 43H<F7LK! BH! OH473BJOHG! HF5637! ED! E7N
GBHOeB<OEHJ!;BU3!633H!FJOHG! "1!5BHBG353H<!=7B4<O43J!
<E!=7E5E<3!<;3!;3B\<;!BHC!DEECNJ34F7O<L!ED!FHC37J37U3C!
=E=F\B<OEHJA!';3J3!OH4\FC3!<;3!17EG7B5!DE7!&==7E=7OB<3!
'34;HE\EGO3J!OH!+3B\<;!a1&'+b!BHC!<;3!1E=F\B<OEH!*EFHN
4O\K! BJ! @3\\! BJ! UB7OEFJ! E<;37! =F6\O4! BHC! =F6\O4N=7OUB<3!
=B7<H37J;O=JK! JF4;! BJ! <;3! "H<37HB<OEHB\! &"0M! %B44OH3!
"HO<OB<OU3K!<;3!-\E6B\!&\\OBH43!DE7!'I!07FG!03U3\E=53H<K!
<;3!-\E6B\!%B44OH3! "HO<OB<OU3K! <;3!0OJ3BJ3J!ED! <;3!2EJ<!
"5=EU37OJ;3C! 17EG7B5! ED! <;3! "H<37HB<OEHB\! %B44OH3! "HN
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5B7V3<JA!'E!63!B6\3!<E!<BV3!BCUBH<BG3!ED!<;3J3!E==E7<FN
HO<O3JK! O<! OJ! U37L! O5=E7<BH<! DE7! FHOU37JO<O3J! <E! 3J<B6\OJ;!
=E\O4O3J! BHC! GFOC3\OH3J! <E! 5BHBG3! FHOU37JO<LNG3H37B<3C!
"1!DE7!;F5BHO<B7OBH!FJ3!BHC!B==\O4B<OEHJA!!

W;L! J;EF\C! FHOU37JO<O3J! BHC! =F6\O4! J34<E7! OHJ<O<F<OEHJ!
<BV3! BCUBH<BG3! ED! <;3J3! E==E7<FHO<O3J! <E! =7E5E<3! ;FN
5BHO<B7OBH! FJ3m!2EJ<! FHOU37JO<O3J! BHC! =F6\O4! J34<E7! 73N
J3B74;!OHJ<O<F<OEHJ!J33V!<E!4EH<7O6F<3!<E!<;3!@3\\N63OHG!ED!
;F5BHVOHC! <;7EFG;! <;3O7! =B<3H<OHG! BHC! \O43HJOHG! B4<OUON
<O3JA! fE7!3[B5=\3K!3B4;!ED! <;3! <E=! DEF7!FHOU37JO<L! 734O=ON
3H<J!ED!XAM!=B<3H<J!OH!899TR:!J<B<3J!=F6\O4!63H3DO<!BJ!BH!
3[=\O4O<!GEB\!OH!O<J!=B<3H<!=E\O4L>!!

XHOU37JO<L!ED!*B\ODE7HOB!anR!@O<;!T8T!=B<3H<Jb>!Z"<!OJ!<;3!
OH<3H<!ED! <;3!173JOC3H<!ED! <;3!XHOU37JO<L!ED!*B\ODE7HOBK! OH!
BC5OHOJ<37OHG! OH<3\\34<FB\! =7E=37<L! 7OG;<J! DE7! <;3! =F6\O4!
63H3DO<K!<E!3H4EF7BG3!BHC!BJJOJ<!535637J!ED!<;3!DB4F\<LK!
J<BDDK!BHC!E<;37J!BJJE4OB<3C!@O<;!<;3!XHOU37JO<L!OH!<;3!FJ3!
ED! <;3! =B<3H<! JLJ<35! @O<;! 73J=34<! <E! <;3O7! COJ4EU37O3J!
BHC!OHU3H<OEHJ!OH!B!5BHH37!<;B<!OJ!3`FO<B6\3!<E!B\\!=B7<O3J!
OHUE\U3CA]RS!

*B\ODE7HOB! "HJ<O<F<3! ED! '34;HE\EGL! an8! @O<;! RQ:! =B<N
3H<Jb>! Z"<! OJ! <;3! =E\O4L! ED! <;3! "HJ<O<F<3! <;B<! JF4;!=B<3H<J!
63!FJ3C!DE7!<;3!=F6\O4!63H3DO<A!"D!<;373!B73!OHHEUB<OEHJ!E7!
COJ4EU37O3J!<;B<!73JF\<!OH!<;3!DO\OHG!ED!=B<3H<!B==\O4B<OEHJ!
BHC! <;3! B4`FOJO<OEH! ED! =B<3H<JK! <;3! "HJ<O<F<3! OH<3HCJ! <E!
J37U3! <;3!=F6\O4! OH<373J<!6L!=7FC3H<!BHC!B==7E=7OB<3!3DN
DE7<J! <E! <7BHJD37! <;3! <34;HE\EGL! <E! <;EJ3! @;E! @O\\! DB4O\ON
<B<3!=F6\O4!FJ3A]Rl!

2BJJB4;FJ3<<J! "HJ<O<F<3! ED! '34;HE\EGL! anQ! @O<;! RQ8!
=B<3H<Jb>! Z"<! ;BJ! \EHG! 633H! B4VHE@\3CG3C! <;B<! <;3! =7ON
5B7L! DFH4<OEHJ! ED! B! FHOU37JO<L! B73! 3CF4B<OEHK! 73J3B74;K!
BHC! =F6\O4! J37UO43A! "<! OJ! OH! <;3! 4EH<3[<! ED! =F6\O4! J37UO43!
<;B<!2A"A'A! JF==E7<J!3DDE7<J! CO734<3C! <E@B7C!67OHGOHG! <;3!
D7FO<J!ED!2A"A'A!73J3B74;!<E!=F6\O4!FJ3!BHC!63H3DO<A]Rg!

XHOU37JO<L!ED!'3[BJ!anT!@O<;!R9R!=B<3H<Jb>!Z"<!OJ!<;3!E6N
_34<OU3! ED! <;OJ! =E\O4L! <E! 3H4EF7BG3! <;3! C3U3\E=53H<! ED!
OHU3H<OEHJ! BHC! E<;37! OH<3\\34<FB\! 473B<OEHJ! DE7! <;3! 63J<!
OH<373J<!ED!<;3!=F6\O4K!<;3!473B<E7K!BHC!<;3!73J3B74;!J=EHN
JE7K!OD!BHLK!BHC!<E!=375O<!<;3!<O53\L!=7E<34<OEH!BHC!COJ4\EN
JF73!ED! JF4;! OH<3\\34<FB\!=7E=37<L!6L!C3U3\E=53H<K! 4E5N
5374OB\OeB<OEH!BD<37!J34F7OHG!BUBO\B6\3!=7E<34<OEH!DE7! <;3!
473B<OEHK!6L!=F6\O4B<OEHK!E7!6E<;A]Rk!

1F6\O4! DFHCOHG! BG3H4O3J! B\JE! J33V! <E! =7E5E<3! =F6\O4!
63H3DO<A! ';3! 5OJJOEH! ED! <;3! XAMA! #B<OEHB\! "HJ<O<F<3J! ED!
+3B\<;! a#"+bK! DE7! 3[B5=\3K! OJ! <E! JF==E7<! 6OE53CO4B\! 73N
J3B74;! <E! 3[<3HC! ;3B\<;L! \OD3! 6L! 73CF4OHG! O\\H3JJ! @E7\CN
@OC3A!#"+! <;373DE73! J33VJ! <E!FHC37J<BHC!BHC!EU374E53!
<;3! E6J<B4\3J! ;OHC37OHG! <;3! =F6\O4! BUBO\B6O\O<L! ED! OHU3HN
<OEHJ!5BC3!6L!#"+!J4O3H<OJ<JA!'E!<;OJ!3HCK!#"+!3HGBG3J!OH!
B!UB7O3<L!ED!DE75J!ED!;F5BHO<B7OBH!\O43HJOHG!BHC!;F5BHON
<B7OBH! FJ3! BG73353H<JA89!! 2BHL! E<;37! =F6\O4NJ34<E7! B4N
<E7J! BHC! FHOU37JO<O3J! B73! B\JE! OH<373J<3C! OH! ZCEOHG! <;3!
7OG;<!<;OHG]!OH!<375J!ED!=7E5E<OHG!B443JJK!6F<!<;3L!ED<3H!
CE!HE<!VHE@!;E@!<E!=7E433CA8R!

W3!BH<O4O=B<3!<;B<!B<!\3BJ<!JE53!<L=3J!ED!;F5BHO<B7OBH!
"1! J<7B<3GO3J! @O\\! ;BU3! \O<<\3! E7! HE! O5=B4<! EH! \O43HJOHG!

<OU3\LK! <E!MEF<;3BJ<!&JOBAR9!fOHB\\LK!B! 7343H<!BG73353H<!
63<@33H! -O\3BC! M4O3H43J! BHC! <;3! MEF<;! &D7O4BH! C7FG!
5BV37! &J=3H! 1;B75B4B73! OJ! BHE<;37! 3[B5=\3! ED! ;FN
5BHO<B7OBH!"1!5BHBG353H<! DE7!;3B\<;!=7ECF4<JA!-O\3BC!
@O\\!B\\E@!&J=3H!<E!=7ECF43!G3H37O4!U37JOEHJ!ED!<;3!+"%?
&"0M!BH<O73<7EUO7B\J!'7FUBCB!BHC!%O73BCK!BHC!FHOU37JO<L!
OHU3H<E7J!@;E!E@H!DEFHCB<OEHB\!=B<3H<J!DE7!6E<;!C7FGJ!
;BU3!BG733C!<E!@BOU3!7ELB\<O3J! OH! <;3!C3U3\E=OHG!4EFHN
<7O3J!J37U3C!6L!&J=3HARR!

"H<3HC3C!BFCO3H43!

';OJ! =B=37! OJ! @7O<<3H! =7O5B7O\L! DE7! \O43HJE7JK! =B7<O4FN
\B7\L! FHOU37JO<LN6BJ3C! <34;HE\EGL! <7BHJD37! 5BHBG37J!
BHC! =F6\O4NJ34<E7! OH<3\\34<FB\! =7E=37<L! 5BHBG37JK! BHC!
J34EHCB7O\L!DE7!<;3!J<BDD!ED! OH<3\\34<FB\!=7E=37<L!C3=B7<N
53H<J! OH! 4E7=E7B<OEHJ! @O<;! @;O4;! <;3J3! 3H<O<O3J! 5BL!
3H<37! OH<E! BG73353H<J! E7!@;E!5BL! <;35J3\U3J! C34OC3!
<E!BCE=<!JE53!ED!<;3!DE\\E@OHG!J<7B<3GO3JA!fEFHCB<OEHJ!
E7! BG3H4O3J! <;B<! DFHC! 73J3B74;! BHC! <;B<! 5BL! @OJ;! <E!
3H4EF7BG3! E7! 73`FO73! <;3O7! G7BH<33J! <E! 3HGBG3! OH! ;FN
5BHO<B7OBH!"1!5BHBG353H<!B73!BHE<;37!O5=E7<BH<!BFCON
3H43A!

1F6\O4!M34<E7!

XHOU37JO<O3J! BHC! =F6\O4! J34<E7! OHJ<O<F<OEHJ! =\BL! V3L!
7E\3J!OH!<;3!C3U3\E=53H<!ED!53CO4OH3J!BHC!BG7O4F\<F7B\!
=7ECF4<JA!';3O7!7E\3J!B73!G3H37B\\L!3B7\L!OH!<;3!=7E43JJK!
BHC! 634BFJ3! FHOU37JO<LN6BJ3C! 73J3B74;! OJ! 5EJ<! ED<3H!
F=J<73B5K!DOHB\!=7ECF4<J!6BJ3C!EH!<;3O7!73J3B74;!ED<3H!
OHUE\U3!JOGHODO4BH<!C3U3\E=53H<!6L!E<;37JA!';3!5BHH37!
OH! @;O4;! =F6\O4! J34<E7! 73J3B74;37J! 5BV3! <;3O7!
ZF=J<73B5]! <34;HE\EGO3J! BHC! 73J3B74;! <EE\J! BUBO\B6\3!
4BH!OHD\F3H43!@;3<;37!=E=F\B<OEHJ!OH!C3U3\E=OHG!4EFHN
<7O3J! ;BU3! B443JJ! <E! <;3! 3HC! =7ECF4<J! ED! <;OJ!!!!!!!!!!!!!!!!!
73J3B74;AR8!

"H! 7343H<! L3B7J! B! HF5637! ED! HEH=7EDO<! =F6\O4N=7OUB<3!
=B7<H37J;O=J! a111Jb! ;BU3! DE753C! @O<;! <;3! 5OJJOEH! ED!
C3U3\E=OHG!;3B\<;!BHC!BG7O4F\<F7B\!=7ECF4<J!DE7!5B7V3<J!
<;B<!B73!H3G\34<3C!6L! <7BCO<OEHB\! DE7N=7EDO<!/^0!4E5=BN
HO3JA!';3J3!111J!B73!<L=O4B\\L!DFHC3C!6L!DEFHCB<OEHJ!E7!
=F6\O4! JEF743J! BHC!5BL! 7343OU3! OHNVOHC! JF==E7<K! E7! OH!
JE53!4BJ3J!CO734<!DFHCOHGK!D7E5!=7OUB<3!4E5=BHO3JA!

,OV3! <L=O4B\! C7FG! 4E5=BHO3JK! ;3B\<;NDE4FJ3C! 111J!
ED<3H!C3U3\E=!B!=E7<DE\OE!ED!4BHCOCB<3!=7ECF4<JK!;E=OHG!
<;B<! B! D3@! @O\\! 63! JBD3! BHC! 3DD34<OU3! 3HEFG;! <E! <73B<!
<;3O7! DE4B\! 4EHCO<OEHA! )[B5=\3J! ED! 111J! <;B<! C3U3\E=!
=;B75B43F<O4B\J! B73! \OJ<3C! 63\E@A! )H<7O3J! @373! 4E5N
=O\3C! D7E5! -B7CH37! BHC! -B7H37! a899TbRQ! BHC! 237e!
a899:bART!

"D! B!FHOU37JO<L!;BJ!B\73BCL! \O43HJ3C! "1! <E!B! 4E5=BHLK!
73H3GE<OB<OHG!<E!=7EUOC3!B443JJ!DE7!B!111!4BH!63!4EJ<\L!
BHC!CODDO4F\<i3U3H! OD! <;3! 111! J33VJ! <E! C3U3\E=! <;3! OHN
U3H<OEH! OH<E! B! HEHN4E5=3<OHG! =7ECF4<A! +E@3U37K! <;3!
FHOU37JO<L!4BH! <BV3!J<3=J!B<! <;3!63GOHHOHG!ED! <;3! <34;N
HE\EGL!<7BHJD37!=7E43JJ!<E!DB4O\O<B<3!<;3!FJ3!ED!O<J!OHU3HN
<OEH! DE7! C3U3\E=OHG! =7ECF4<J! <;B<! J37U3! <;3! =EE7A! "D! B!
<34;HE\EGL! CE3J! HE<! OH<373J<! 4E55374OB\! \O43HJ33JK!
FHOU37JO<L! "1! 5BHBG37J! 4BH! J33V! 111J! E7! E<;37! HEHN
<7BCO<OEHB\! \O43HJ3!=B7<H37J! <E! C3U3\E=! O<! DE7! H3G\34<3C!
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73U3HF3J!DE7!<;3!<34;HE\EGL!473B<E7JA!W;3<;37!<;B<!@O\\!
63! <;3! 4BJ3!5BL! C3=3HC! EH! @;3<;37! ;F5BHO<B7OBH! \ON
43HJOHG!634E53J!4E55EH\L!=7B4<O43C!BHC!B443=<3CA!"<!
5BL!63!O5=E7<BH<!DE7!B!FHOU37JO<L!E7!73J3B74;!OHJ<O<F<3dJ!
BC5OHOJ<7B<OEH! <E! 4E55O<! <E! ;F5BHO<B7OBH! "1!5BHBG3N
53H<!BJ!BH!3[<3HJOEH!ED!<;3!OHJ<O<F<OEHdJ!=F6\O4!5OJJOEHA!
';OJ! 5OG;<! 3HB6\3! <34;HE\EGLN\O43HJOHG! EDDO437J! <E! 7OJV!
JB47ODO4OHG! J5B\\! B5EFH<J! ED! \O43HJOHG! 73U3HF3! @;3H!
<;373! OJ! BH! E==E7<FHO<L! <E! 3H;BH43! =7ECF4<! C3U3\E=N
53H<! OHO<OB<OU3J! DE7! <;3! =EE7A! "H! BCCO<OEHK! OHJ<O<F<OEHB\!
BC5OHOJ<7B<OEHJ!4BH!DEJ<37!B==7EB4;3J!B5EHG!<34;HE\N
EGL!\O43HJOHG!EDDO437J!<;B<!@EF\C!3H;BH43!JF4;!=7ECF4<!
C3U3\E=53H<!OHO<OB<OU3J!@;3H!DOHBH4OB\!=7E5OJ3!OJ!\E@A!

17OUB<3!M34<E7!

W;L! BCC73JJ! OH<3\\34<FB\! =7E=37<L! 5BHBG37J! OH! <;3!
4E55374OB\! J34<E7m! 2EJ<! <34;HE\EGO3J! C3U3\E=3C! 6L!
FHOU37JO<O3J! BHC! =F6\O4NJ34<E7! OHJ<O<F<OEHJ! B73! B<! 3B7\L!
J<BG3J! ED! C3U3\E=53H<! BHC! 73`FO73! =7OUB<3! 4E5=BHO3J!
<E! OHU3J<!5E73! OH! 73J3B74;!BHC!C3U3\E=53H<! <E!473B<3!
=7B4<O4B\! B==\O4B<OEHJA! XHOU37JO<O3J! G3H37B\\L! \O43HJ3!
<;3J3! 3B7\LNJ<BG3! <34;HE\EGO3J! <E! <;3! =7OUB<3! J34<E7A!
';3! JF443JJ! ED! ;F5BHO<B7OBH! \O43HJOHG! <;373DE73! C3N
=3HCJ!EH!<;3!@O\\OHGH3JJ!ED!=7OUB<3!J34<E7!B4<E7J!<E!B4N
43=<! 437<BOH! 4EHCO<OEHJ! BHC! 73`FO7353H<J! <;B<! @EF\C!
OH473BJ3!B443JJ! \B<37! OH! <;3!=7ECF4<!C3U3\E=53H<!BHC!
5B7V3<OHG!J<BG3JA!

W3!<;OHV!<;373!B73!<@E!73BJEHJ!<;B<!4E55374OB\!\O43HN
J33J!5BL! JF==E7<! ;F5BHO<B7OBH! \O43HJOHGA! ! fO7J<K! 4E5N
5374OB\! 3H<O<O3J! FJFB\\L! 3[=34<! 5B_E7! DOHBH4OB\! 73<F7HJ!
OH! C3U3\E=3C! @E7\C! 5B7V3<JK! 6F<! C3U3\E=OHG! 4EFH<7L!
5B7V3<J! B73! ED<3H! 4EHJOC373C! FH=7EDO<B6\3A! +3H43K!
5BHL!<L=3J!ED!;F5BHO<B7OBH!\O43HJOHG!5BL!HE<!;B75!<;3!
DOHBH4OB\!OH<373J<!ED!<;3!4E55374OB\!\O43HJ33A!2E73EU37K!
B!4E7=E7B<OEH!5BL!BCUBH43! O<J! 73=F<B<OEH!DE7!JE4OB\! 73N
J=EHJO6O\O<L!BHC!@OH!G73B<37!3J<335!D7E5!<;3!=F6\O4!6L!
B443=<OHG!;F5BHO<B7OBH!\O43HJOHGA!

2F\<OHB<OEHB\! 4E5=BHO3J! ;BU3! B\73BCL! J;E@H! B! @O\\N
OHGH3JJ!<E!J3G53H<!<;3O7!5B7V3<J!BHC!EDD37!4EH43JJOEHN
B7L! <375J! <E! DB4O\O<B<3!B443JJ! <E! <;3O7!=7ECF4<J! OH!=EE7!
4EFH<7O3JA!&!HF5637!ED!3[B5=\3J!;BU3!633H!;OG;\OG;<3C!
B\73BCLK! OH4\FCOHG! &J<7Bh3H34BK! I7OJ<E\N2L37J! M`FO66K!
-O\3BCK! 2EHJBH<EK! BHC! MLHG3H<BA! &4<OUO<O3J! 6L! *;O7EHK!
-\B[EM5O<;P\OH3K!1OEH337!+ONI73CK!BHC!/E4;3!B73!53HN
<OEH3C!\B<37!!

)
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"H!<;OJ!J34<OEH!@3!COJ4FJJ!JE53!JF443JJDF\!J<7B<3GO3J!
BHC! JE53! H3@! =7E=EJB\J! DE7!5BHBGOHG! "1! <E! DB4O\O<B<3!
;F5BHO<B7OBH!FJ3!BHC!B==\O4B<OEHJA!';3J3!OH4\FC3!4BJ3!
J<FCO3J!OH!@;O4;!"1!E@H37J!;BU3!FJ3C!HEHN<7BCO<OEHB\!"1!
5BHBG353H<! <34;HO`F3J! <E! =7E5E<3! <;3! C3U3\E=53H<!
ED! =7ECF4<J! DE7! H3G\34<3C!5B7V3<JA! "H! <;OJ! J34<OEHK! @3!
C3J47O63! G3H37B\! B==7EB4;3J! <E! \O43HJOHG! BHC! JE53!
J=34ODO4! \O43HJ3! D3B<F73J! <;B<! B! =B<3H<! E@H37! 4BH! FJ3!
@;3H!<7BHJD377OHG!<34;HE\EGL!<E!B!4E55374OB\!3H<O<LA!!

!

111J!<;B<!C3U3\E=!=;B75B43F<O4B\J!
!
&37BJ>!&37BJ!-\E6B\!'I!%B44OH3!fEFHCB<OEH!!
@@@AB37BJAE7G!

*;O\C73HoJ!%B44OH3!17EG7B553!B<!1&'+!
@@@A4;O\C73HJUB44OH3AE7G!

*$#/&0!
@@@A4EH7BCAE7G!

0#0O>!07FGJ!DE7!#3G\34<3C!0OJ3BJ3J!"HO<OB<OU3!
@@@ACHCOAE7G!

f"#0>!fEFHCB<OEH!DE7!"HHEUB<OU3!#3@!0OBGHEJ<O4J!
@@@ADOHCCOBGHEJ<O4JAE7G!

-B<3J!fEFHCB<OEH?XA!ED!#E7<;!*B7E\OHB!1B7<H37J;O=!DE7!
<;3!03U3\E=53H<!ED!#3@!07FGJ!
@@@AO===;AE7G?OHC3[A4D5m=BG3p?O===;?=B7<H37J;O=J
?HB53^<;34;EO43pJ;E@^OCpg:^<L=E6_p9!!

-\E6B\!2O47E6O4OC3!17E_34<!
@@@AG5=AE7G!

-\E6B\!%B44OH3J!"H4A!
@@@AG\E6B\UB44OH3JAE7G!

+F5BH!+EEV@E75!%B44OH3!"HO<OB<OU3!B<!MB6OH!%B44OH3!
"HJ<O<F<3!
@@@AJB6OHAE7G?;EEV@E75qJ\OC3JA;<5!

"&%">!"H<37HB<OEHB\!&"0M!%B44OH3!"HO<OB<OU3!
@@@AOBUOAE7G!

"HD34<OEFJ!0OJ3BJ3!/3J3B74;!"HJ<O<F<3!
@@@AOC7OAE7G!

"H<37HB<OEHB\!1B7<H37J;O=!DE7!2O47E6O4OC3J!
@@@AO=5N5O47E6O4OC3JAE7G!

O$W+>!"HJ<O<F<3!DE7!$H3!WE7\C!+3B\<;!
@@@AEH3@E7\C;3B\<;AE7G!

"12>!"H<37HB<OEHB\!1B7<H37J;O=!DE7!2O47E6O4OC3J!
@@@AO=5N5O47E6O4OC3JAE7G!

22%>!23CO4OH3J!DE7!2B\B7OB!%3H<F73!
@@@A55UAE7G!

2%">!2B\B7OB!%B44OH3!"HO<OB<OU3!
@@@A5B\B7OBUB44OH3AE7G!

1&'+>!17EG7B5!DE7!&==7E=7OB<3!'34;HE\EGL!OH!+3B\<;!
@@@A=B<;AE7G!

10%">!13COB<7O4!03HGF3!%B44OH3!"HO<OB<OU3!
@@@A=CUOAE7G!

1H3F5E&0"1A!1H3F5E4E44B\!%B44OH3J!&443\37B<3C!03U3N
\E=53H<!BHC!"H<7ECF4<OEH!1\BH!
@@@A=H3F5E&0"1AE7G!

'I!&\\OBH43>!-\E6B\!&\\OBH43!DE7!'I!07FG!03U3\E=53H<!
@@@A<6B\\OBH43AE7G!

"C3H<ODLOHG!<;3!OH<3HC3C!63H3DO4OB7O3J!

/OG;<J!73J37U3C!E7!E6\OGB<OEHJ!J3<!EF<!<E!DB4O\O<B<3!B443JJ!
OH! C3U3\E=OHG! 4EFH<7O3J! @O\\! H33C! <E! J=34ODL! <;3! OH<3HC3C!
63H3DO4OB7O3JA!"H!<;3!3HCK!B\\!;F5BHO<B7OBH!\O43HJOHG!3DDE7<J!
J;EF\C!J<7OU3! <E!63H3DO<!FHC37J37U3C!=3E=\3! OH!C3U3\E=OHG!
4EFH<7O3J!6L!=7EUOCOHG!G73B<37!B443JJ!<E!H33C3C!<34;HE\EN
GO3JA! +E@3U37K! C3DOHOHG! <;OJ! =E=F\B<OEH! E7! OC3H<ODLOHG! <;3!
OHJ<O<F<OEHJ! <;B<! 4EF\C! J37U3! <;OJ! =E=F\B<OEH! @O<;! <;3! \ON
43HJ3C! <34;HE\EGL!5BL! 73`FO73! CODD373H<! B==7EB4;3JK! C3N
=3HCOHG!EH!<;3!=B7<O4F\B7! <34;HE\EGL!BHC!73`FO7353H<J!ED!
<;3!=7O5B7L! \O43HJ33A!I3\E@!B73!JE53!E=<OEHJ! DE7!C3DOHOHG!
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OHG! ED! <;3! ;F5BHO<B7OBH! FJ3! 4\BFJ3A! ';OJ! ;F5BHO<B7OBH!
FJ3!4\BFJ3!@O\\!C3<375OH3!@;E!`FB\ODO3J!BJ!B!63H3DO4OB7L!
ED!7ELB\<LND733!B443JJ!<E!GE\C3H!7O43!BHC!3[B4<\L!;E@!<;3L!
@EF\C!63H3DO<A88!

&\<;EFG;! 5B7V3<! J3G53H<B<OEH! J<7B<3GO3J! ;BU3! 633H!
35=\EL3C! JF443JJDF\\LK8Q! 437<BOH! 4;B\\3HG3J! 735BOHK!
HB53\L! <;3! 4EH<BOH53H<! ED! <;3! "1! @O<;OH! <;3! <B7G3<3C!
5B7V3<JA!"H!BCCO<OEH!<E!<;3!;F5BHO<B7OBH!<7BHJD37!ED!=7ECN
F4<J! <E! <;3! OH<3HC3C!=E=F\B<OEHJ! aOA3AK!5B7V3<J! <;B<!5BL!
HE<!H343JJB7O\L!63!\F47B<OU3!DE7!\B7G3!4E5=BHO3J!6F<!H3UN
37<;3\3JJ!=73J3H<!HO4;3!E==E7<FHO<O3J!DE7!J5B\\37!4E5=BN
HO3JbK!5BHL!C3U3\E=OHG!4EFH<7O3J!5BL!B\JE!;BU3!3537GN
OHG!=7OUB<3!5B7V3<J!DE7!<;3!JB53!GEECJA!2B7V3<!J3G53HN
<B<OEH! 5OG;<! 63! 5EJ<! JF443JJDF\! @;373! HEH4E55374OB\!
5B7V3<J! 4BH! 63! J;B7=\L! C3\OH3B<3C! 6L! 73GOEHK! @;O4;!
5BV3J! O<! 3BJO37! <E! 3[4\FC3! J=O\\EU37J! <E! HEHN<B7G3<3C!
5B7V3<JA8T! "H! BCCO<OEHK! 5B7V3<! J3G53H<B<OEH! ED<3H! 73N
`FO73J! OH<3HJ3!H3GE<OB<OEHK! <;3!C3U3\E=53H<!ED! <7FJ<!63N
<@33H!=B7<H37JK!BHC!<;3!4B=B4O<L!<E!3HDE743!BG73353H<JA!

#EHN3[4\FJOU3!\O43HJOHG!

"H! HEHN3[4\FJOU3! \O43HJOHGK! OH! BCCO<OEH! <E! <;3! =7O5B7L!
\O43HJ3! BG73353H<K! <;3! \O43HJE7! 73<BOHJ! <;3! D733CE5! <E!
\O43HJ3!<;3!<34;HE\EGL!<E!E<;37!=B7<O3JA!ME53!OHJ<O<F<OEHJ!
a3AGAK! #"+b! J33V! <E! FJ3! HEHN3[4\FJOU3! \O43HJOHG! E7! <E! \ON
43HJ3!<E!5F\<O=\3!4E5=BHO3J!@;3H3U37!=EJJO6\3A!"D!B!FHON
U37JO<L!4BH!B44E5=\OJ;!<34;HE\EGL!<7BHJD37!<E!B!4E5=BHL!
FJOHG! HEHN3[4\FJOU3! \O43HJOHGK! O<! OJ! D733! <E! JF6J3`F3H<\L!
\O43HJ3! <;3! <34;HE\EGL! DE7! ;F5BHO<B7OBH! B==\O4B<OEHJA!
ME53<O53J!B!4E55374OB\!\O43HJ33!OHJOJ<J!F=EH!BH!3[4\FN
JOU3! \O43HJ3K! OH! @;O4;! 4BJ3! =F6\O4NJ34<E7! \O43HJE7J! 5BL!
\O5O<! <;3!3[4\FJOU3! \O43HJ3!<E!C3U3\E=3CN4EFH<7L!5B7V3<J!
aBJ!COJ4FJJ3C!\B<37b!E7!DE7!J=34ODO4!=7ECF4<!B==\O4B<OEHJA!

'7BHJD377OHG!<34;HE\EGL!<E!=F6\O4N=7OUB<3!=B7<H37J;O=J!
a111Jb!

W;3H! O<! OJ! 4\3B7! <;B<! B! <34;HE\EGL! 4EF\C! 63H3DO<! H3N
G\34<3C! 5B7V3<J! a3AGAK! B! \E@N4EJ<! +"%! COBGHEJ<O4! E7! BH!
BG7O4F\<F7B\! <7BO<! O5=E7<BH<! DE7! JF6JOJ<3H43! BG7O4F\<F73bK!
FHOU37JO<L! <34;HE\EGL!5BHBG37J!5BL!63!B6\3! <E! <7BHJD37!
<;3!<34;HE\EGL!<E!B!HEH=7EDO<!4E7=E7B<OEH!DE7!=7ECF4<!C3N
U3\E=53H<!3O<;37!EH!BH!3[4\FJOU3!E7!HEHN3[4\FJOU3!6BJOJA!
';3! 6FJOH3JJ! 5EC3\J! ED! 111J! UB7LA! ME53! 4EHCF4<! OHN
;EFJ3! =7ECF4<! C3U3\E=53H<(! E<;37J! 5BHBG3! 4E\\B6E7BN
<OU3!C3U3\E=53H<!6L! =F6\O4! BHC!=7OUB<3! J34<E7! \B6JA! ';3!
<7BHJD37! ED! <34;HE\EGL! 4EF\C! <BV3! DE75J! 7BHGOHG! D7E5!
CO734<! \O43HJOHG! E7! CEHB<OEH! ED! B! =B<3H<3C! OHU3H<OEH! <E!
4EH<7O6F<OEHJ!ED!VHE@N;E@!E7!J4O3H<ODO4!3[=37<OJ3A!!!

&HE<;37! =EJJO6\3!5EC3\! OJ! BH! B77BHG353H<! OH!@;O4;! B!
4E55374OB\! \O43HJ33! DE4FJ3C! EH! 5B7V3<J! OH! BDD\F3H<!
4EFH<7O3J! 5BV3J! <;3! <34;HE\EGL! BUBO\B6\3! <E! B! 111! EH!
4EH43JJOEHB7L! <375J! DE7! 5B7V3<OHG! E7! C3U3\E=53H<! DE7!
=EE7!4EFH<7O3JA!"H!E7C37!<E!5OHO5Oe3!<7BHJB4<OEH!4EJ<J!DE7!
<;3! 111K! O<! OJ! ;OG;\L! =73D37B6\3! DE7! <;3! FHOU37JO<L! <E! 3HN
GBG3!@O<;!<;3!HEH=7EDO<!C3U3\E=37!63DE73!4E5=\3<OHG!H3N
GE<OB<OEHJ!@O<;!<;3!4E55374OB\!\O43HJ33A!!!

XHOU37JO<L!<34;HE\EGL!5BHBG37J!4BH!B\JE!DB4O\O<B<3!HEHN
=7EDO<!=7ECF4<!C3U3\E=53H<!3DDE7<J!6L!EDD37OHG!111J!E@HN

<;3!63H3DO4OB7O3J!ED!;F5BHO<B7OBH!\O43HJ3!<375JA!!!

&!C3U3\E=OHG!4EFH<7L! 4BH!63!C3DOH3C! OH!B!HF5637!ED!
@BLJK! DE7! 3[B5=\3K! 6L! 73D373H43! <E! <;3!XHO<3C!#B<OEHJ!
\OJ<!ED!Z\3BJ<!C3U3\E=3C!4EFH<7O3JK]!G3EG7B=;O4B\\LK!E7!6L!
73D373H43! <E! \OJ<J! =7EUOC3C! 6L! $)*0! 4EFH<7O3JK! <;3!
WE7\C! IBHVK! E7! <;3! fEEC! BHC! &G7O4F\<F73! $7GBHOeB<OEH!
af&$bA!*EFH<7O3J!5BL!B\JE!63!5F<FB\\L!BG733C!<E!6L!<;3!
4EH<7B4<OHG! =B7<O3JK! @;E! 5BL! B\JE! H33C! <E! C34OC3!
@;3<;37! <;3! BG73353H<! @O\\! 4EU37! 5OCC\3NOH4E53! BJ!
@3\\!BJ!\E@NOH4E53!4EFH<7O3JA!!!

"H!BCCO<OEH!<E!E7!OH!=\B43!ED!C3DOHOHG!B!\OJ<!ED!4EFH<7O3J!
4EU373C! 6L! <;3! 73J37UB<OEHJ! BHC?E7! 3[35=<OEHJ! OH! B!
;F5BHO<B7OBH! \O43HJ3K! H3GE<OB<E7J!5BL! @OJ;! <E! DF7<;37!
C3DOH3!<;3!=E=F\B<OEH! OH!<;EJ3!4EFH<7O3J!<;B<!@EF\C!63!
4EU373CA!';3!OH<3HC3C!=E=F\B<OEH!5OG;<!63!<;3!Z=EE7K]!
Z<;EJ3! OH! H33CK]! JF6JOJ<3H43! DB7537JK! =E=F\B<OEHJ! OH!
G3EG7B=;O4B\\L! FHC37J37U3C! 73GOEHJK! E7! B! 437<BOH! 5B7N
V3<!J3G53H<A!

&! 5B7V3<! J3G53H<B<OEH! E7! CFB\! 5B7V3<! B==7EB4;! OJ!
ED<3H! FJ3C! <E! <B7G3<! OH<3HC3C! 63H3DO4OB7O3J! BHC! OJ! OHN
UE\U3C! OH!5BHL! ED! <;3! J<7B<3GO3J! COJ4FJJ3C! OH! <;OJ! =BN
=37A!WO<;!<;OJ!B==7EB4;K!BH!3[4\FJOU3!\O43HJ3!5OG;<!GOU3!
B!=7OUB<3!J34<E7!3H<O<L!<;3!JE\3!7OG;<!<E!FJ3!B!<34;HE\EGL!
OH!=7EDO<B6\3!5B7V3<JK!@;O\3!B\\E@OHG!E<;37J! <E!FJ3! <;3!
<34;HE\EGL!B<!HE!4EJ<!E7!73CF43C!7ELB\<O3J!<E!J37U3!5B7N
V3<!J3G53H<J!<;B<!CE!HE<!OH<373J<!<;3!=7OUB<3!J34<E7A!

"H! <;3! \O43HJOHG! B77BHG353H<J! DE7! GE\C3H! 7O43K! B! ;FN
5BHO<B7OBH!FJ3!4\BFJ3!@BJ!FJ3C!<E!J3G53H<!B443JJ!<E!
BH! BG7O4F\<F7B\! <34;HE\EGLK! 4E55O<<OHG! <;3! E@H37J! ED!
V3L! =7E=7O3<B7L! 4E5=EH3H<J! <E! CEHB<OHG! <;3O7! <34;HE\N
EGL!<E!<;3!Z=EE7A]!#3GE<OB<OEHJ!EU37!;E@!3[B4<\L!<E!C3N
DOH3!BHC!5BV3!E=37B<OEHB\!JF4;!ZCEHB<OEHJ]!B73!EHGEN
OHGA! ';3J3!H3GE<OB<OEHJ! DE4FJ! EH!C3DOHOHG! <;3!;F5BHON
<B7OBH!FJ3!5B7V3<!BHC!F\<O5B<3\L!EH! <;3! =734OJ3!@E7CN

&-)/"!BHC!1OEH337!+ONI73C!3)!5BOe3!OH!)GL=<!

M<7B<3GL!35=\EL3C>!;+,*&=,.>$)&,9.$$=$%)&

!
';3! =F6\O4NJ34<E7! &G7O4F\<F7B\! -3H3<O4! )HGOH337OHG!
"HJ<O<F<3! a&-)/"b! OH! )GL=<! E@HJ! =B<3H<J! 4EU37OHG! B!
<34;HE\EGL! DE7! =7ECF4OHG! OHJ34<N73JOJ<BH<! 5BOe3! UOB!
<;3! OHJ34<! <E[OH! ?,"#**+4! )2+.#%9#$%4#4! a?)bA! &-)/"!
B\\E@3C!<;3!XM!4E5=BHL!1OEH337!+ONI73C!<E!3UB\FB<3!
JE53!ED! <;3J3!=B<3H<3C!=7E<3OHJ!BHC!G3H3JK!BHC! OH!
3[4;BHG3!1OEH337!+ONI73C!<7BOH3C!&-)/"!J4O3H<OJ<J!OH!
53<;ECJ!DE7!4;B7B4<37OeOHG!?)!BHC!5BOe3!<7BHJDE75BN
<OEH! <34;HE\EGO3JA! ';3! &G7O4F\<F7B\! IOE<34;HE\EGL!
MF==E7<!17EG7B5!ED! <;3!XM!&G3H4L! DE7! "H<37HB<OEHB\!
03U3\E=53H<! JF==E7<3C! <;3! =7E_34<A! #E@K! &-)/"! OJ!
4E55374OB\OeOHG! <;3! <34;HE\EGL! OH! )GL=<! @;O\3! 1OEN
H337!;BJ!4E55374OB\!7OG;<J!OH!<;3!XMA!!
MEF743>! 2B7GB7O<B! )J4B\B7K! Z1F6\O4N=7OUB<3! =B7<H37JN
;O=J! OH! 5EC37H! 6OE<34;HE\EGLK]! 8998! M4O03UAH3<!
1 E \ O 4 L ! I 7 O 3 D A ! & U B O \ B 6 \ 3 ! B < >!
@@@AJ4OC3UAH3<?CEJJO37J?OHC3[A4D5mDFJ3B4<OEHp=E\O
4L67O3D^=E\O4LpQ8^J34<OEHpRR8^CEJJO37pS!!
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B#2/!P ! *.49!T0:$-#1 !V01:7/!' W ! <AA:/!X ! !

C3U3\E=OHG!=7ECF4<J!<;B<!533<!<;3!H33CJ!ED!<;3J3!4EFHN
<7O3J! <;BH! 4E55374OB\! 3H<O<O3J! OH! @3B\<;O37! 4EFH<7O3JA!
';3L!5BL!B\JE!63!B6\3!<E!C3U3\E=K!=7ECF43K!BHC!COJ<7O6N
F<3!<;3!=7ECF4<!B<!5F4;!\E@37!4EJ<!<;BH!<L=O4B\!=B7<H37J!
OH!<;3!XAMA!E7!E<;37!OHCFJ<7OB\Oe3C!4EFH<7O3JA!

$F<N\O43HJOHG!

$F<N\O43HJOHG!OJ!=7O5B7O\L!3[34F<3C!6L!C7FG!4E5=BHO3J!
<;B<! B73! B\73BCL! =7ECF4OHG! HB53N67BHC! U37JOEHJ! ED! B!
=B<3H<3C! C7FGK! 6F<! FHOU37JO<O3J! 4EF\C! H3GE<OB<3! @O<;!
4E7=E7B<3! \O43HJ33J! <E!3HJF73! <;B<!EF<N\O43HJOHG! <E!G3N
H37O4! 4E5=BHO3J! <BV3J! =\B43A! XHC37! <;3! EF<N\O43HJOHG!
B==7EB4;K! C7FG! =B<3H<! ;E\C37J! B@B7C! HEHN3[4\FJOU3!
\O43HJ3J! <E! G3H37O4J! 5BHFDB4<F737JK! B\\E@OHG! <;35! <E!
=7ECF43! 4;3B=! 4E=O3J! ED! C7FGJ! DE7! JB\3! 3[4\FJOU3\L! OH!
C3JOGHB<3C! =EE7! 4EFH<7O3JA! ';3! G3H37O4! 5BV37J! B73!
=7E;O6O<3C! D7E5!J3\\OHG!=7ECF4<J! OH! <;3!=B<3H<!;E\C37dJ!
C3U3\E=3C!4EFH<7L!5B7V3<JK!BHC! <;3L!5BL!63! 73`FO73C!
<E! 5ECODL! <;3O7! =B4VBGOHG! JE! BJ! <E! COJ4EF7BG3! 73N
O5=E7<B<OEH! 6L!5BVOHG! <;3! G3H37O4! U37JOEHJ! 3BJO37! DE7!
4FJ<E5J! EDDO4OB\J! <E! OC3H<ODLA! -3H37O4! =7ECF437J! =BL! B!
7ELB\<L! <E! <;3! =B<3H<! ;E\C37K! BHC! B73! 3H4EF7BG3C! <E!
4E5=3<3! EH! =7O43A! &H! BCUBH<BG3! ED! <;OJ! J35ON
4EE=37B<OU3! B==7EB4;! OJ! <;B<! G3H37O4!5BV37J! OH! C3U3\N
E=OHG!4EFH<7O3J!4BH!G3<!5E73!OHDE75B<OEH!D7E5!<;3!=B<N
3H<! ;E\C37! <;BH! _FJ<! <;3! =B<3H<3C! <34;HE\EGL! O<J3\DK!
JF4;! BJ!5BHFDB4<F7OHG! 3[=37<OJ3! BHC! 73GF\B<E7L! CB<BA!
"H! <;3! 7B73! 4BJ3! <;B<! B! FHOU37JO<L! ;E\CJ! "1! <;B<! H33CJ!
\O<<\3!BCCO<OEHB\!C3U3\E=53H<K! O<!4EF\C!3JJ3H<OB\\L!5BV3!
<;3! EF<N\O43HJOHG! B77BHG353H<! O<J3\D! 6L! \O43HJOHG! <;3!
=B<3H<! <E! B! HB53! 67BHC! =;B75B43F<O4B\! 4E5=BHL! DE7!
@3B\<;L!5B7V3<J!BHC!<E!G3H37O4!5BHFDB4<F737J!DE7!=7EN
CF4<OEH! OH! C3U3\E=OHG! 4EFH<7O3JA! "<! 5BL! 63! 5E73! CODDON
4F\<K! <;EFG;! HE<! O5=EJJO6\3K! <E! 3H4EF7BG3! <;3! J;B7OHG!
ED!5BHFDB4<F7OHG!3[=37<OJ3!BHC!73GF\B<E7L!OHDE75B<OEHA!

*EHCO<OEHJ!OH!DFHCOHG!BG73353H<J!
!
fEFHCB<OEHJK!GEU37H53H<!BG3H4O3JK!BHC!E<;37!E7GBHOeBN
<OEHJ! 4BH! 73`FO73! <;B<! DFHC3C! @E7V! 63! \O43HJ3C! FHC37!
;F5BHO<B7OBH!<375J!6L! OHJ37<OHG!4EHCO<OEHJ!OH<E!DFHCOHG!
BG73353H<JA!)J<B6\OJ;OHG!;F5BHO<B7OBH!"1!5BHBG353H<!
4EHCO<OEHJ! OH! BCUBH43! 4BH! JO5=\ODL! \B<37! H3GE<OB<OEHJK!
;3\=! 73J3B74;37J!BHC! "1!5BHBG37J!=\BH!B;3BCK!BHC! OHN
473BJ3!<;3!=7EJ=34<J!ED!JF443JJA!';3!/E4V3D3\\37!fEFHN
CB<OEH! ;BJ ! 47BD<3C ! \BHGFBG3! <E ! OH4\FC3! OH ! 73J3B74;!
BG73353H<J! DE7! <;OJ!=F7=EJ3K!EDD37OHG!B!5EC3\! DE7!@BLJ!
<;B<! DFHC37J! 4BH! OH473BJ3! ;F5BHO<B7OBH! B443JJ! <E! <;3!
73J3B74;! JF==E7<3C ! 6L ! <;3O7 ! G7BH<JA ! ';3! /E4V3D3\\37!
fEFHCB<OEH!73`FO73J!G7BH<33JK!@;3<;37!E7!HE<!<;3L!4\BO5!
E7!E6<BOH!=B<3H<J!E7!E<;37!=7E=7O3<B7L!7OG;<J!OH!<;3O7!COJN
4EU37O3JK! Z<E! \O43HJ3! E7! E<;37@OJ3! 5BV3! BUBO\B6\3! <;3!
0OJ4EU37O3J!<E!<;O7C!=B7<O3J!OH!<;3!4E55374OB\!BHC!=F6\O4!
J34<E7J!a<E!<;3!3[<3H<!=375O<<3C!FHC37!<;3!2'&Jb!DE7!<;3!
=F7=EJ3!ED!DF7<;37OHG!<;3!473B<OEHK!73=7ECF4<OEHK!5ECODON
4B<OEHK!BHC?E7!JB\3!ED!<;3!O5=7EU3C!3HC!=7ECF4<A]!

1EJO<OU3!;F5BHO<B7OBH!4EHCO<OEHB\O<L!OH!\O43HJOHG!BG733N
53H<J!
!
,O43HJOHG!4EHCO<OEHJ!5BL!73`FO73!<;3!\O43HJ33!<E!CE!
J=34ODO4!GEEC!<;OHGJ!<E!63H3DO<!COJBCUBH<BG3C!=E=F\BN
<OEHJA!';3J3!4EHCO<OEHJ!B73!JE53<O53J!73D3773C!<E!BJ!

37J;O=!ED!=B<3H<J!<;B<!<;3!FHOU37JO<L!HE!\EHG37!@OJ;3J!<E!
5BOH<BOHA! )U3H! @;3H! B! <34;HE\EGL! CE3J! HE<! B==3B7! <E!
;BU3! B! 4\3B7! B==\O4B<OEH! DE7! C3U3\E=OHG! 73GOEHJK! O<! 5BL!
=7EU3! FJ3DF\! DE7! JE53! BJ=34<! ED! <;3! 111dJ! @E7V! <E! C3N
U3\E=!=7ECF4<J!DE7!<;3J3!73GOEHJA!

'7BHJD377OHG!<34;HE\EGL!<E!4E5=BHO3J!OH!C3U3\E=OHG!
4EFH<7O3J!

'34;HE\EGL! 5BHBG37J! 5BL! J33V! 4E55374OB\! =B7<H37J!
OH! \E@N! E7!5OCC\3NOH4E53! 4EFH<7O3J! <E! C3U3\E=! <34;HE\EN
GO3J! <;B<! BCC73JJ! 4EHCO<OEHJ! J=34ODO4! <E! <;EJ3! 73GOEHJA!
';3J3! 4E5=BHO3J! B73! \OV3\L! <E! ;BU3! G73B<37! OH<373J<! OH!

fOHCOHG!#3@!'I!'73B<53H<J!
M<7B<3GO3J!35=\EL3C>!*#"$%4#%9&)/&---4&,%;&.$;+"$;&

./1,*)#$4&#%&;$8$*/0#%9&"/+%).#$4&

$U37!<;3!=BJ<!T9!L3B7JK!UO7<FB\\L!HE!OHU3J<53H<J!;BU3!
633H!5BC3!<E!C3U3\E=!H3@!=7ECF4<J!DE7!'IK!BHC!<;3!
J<BHCB7C!4EF7J3!ED!<73B<53H<!735BOHJ!U37L!\EHG!BHC!
4F5637JE53A!+E@3U37K!5BHL!H3@!4E5=EFHCJ!;BU3!
633H!COJ4EU373C!6L!C7FG!73J3B74;37J!OH!<;3!OH<37O5K!
BHC!<;3!'I!&\\OBH43!OJ!73UO3@OHG!JE53!ED!<;3!5EJ<!=7EN
5OJOHG!DE7!=E<3H<OB\!FJ3!BGBOHJ<!'IA!+B\D!ED!<;3!4E5N
=EFHCJ!;BU3!4E53!D7E5!FHOU37JO<O3JK!BHC!<;3!E<;37J!
D7E5!OHCFJ<7Li\O43HJ3C!EH!4EH43JJOEHB7L!<375JA!fE7!
3[B5=\3K!<;3!'I!&\\OBH43!E6<BOH3C!BH!3[4\FJOU3!@E7\N
C@OC3!\O43HJ3!<E!1&Ng8T!BHC!73\B<3C!4E5=EFHCJ!D7E5!
*;O7EH!*E7=A!FHC37!BH!BG73353H<!<;B<!3\O5OHB<3J!7ELB\N
<O3J!DE7!C7FGJ!5B7V3<3C!OH!O5=EU37OJ;3C!4EFH<7O3JA!
!
MEF743>!'I!&\\OBH43!@36JO<3A!&UBO\B6\3!B<>!
@@@A<6B\\OBH43AE7G?QqRq8q&=E7<DE\OEED07FG*BHCOCB<3
JABJ=!

*0&!5B\B7OB!<73B<53H<!
M<7B<3GO3J!35=\EL3C>!---@40/%4/.$;&0./;+")&;$8$*/0@

=$%)&,%;&0.$<$.$%)#,*&0.#"#%9&.$A+#.$=$%)&

';3!W+$!'7E=O4B\!0OJ3BJ3!/3J3B74;!=7EG7B5K!<;3!23CON
4OH3J! DE7!2B\B7OB!%3H<F73! a22%bK!BHC!-\B[EM5O<;P\OH3!
;BU3! DE753C! B! =B7<H37J;O=! <E! 6FO\C! F=EH! <;3! <@ENC7FG!
BH<ON5B\B7OB\!,B=CB=!6L!BCCOHG!B7<3JFHB<3!<E!<;3!4E56ON
HB<OEHA!';3!H3@!<;37B=L!@O\\!63!4B\\3C!*0&K!DE7!O<J!OHG73N
CO3H<J! 4;\E7E=7EGFBHO\K! CB=JEH3K! BHC! B7<3JFHB<3A! ';3!
E7OGOHB\! ,B=CB=! @BJ! 4EH43OU3C! 6L! J4O3H<OJ<J! D7E5! <;3!
W3\\4E53!'7FJ<!,B6E7B<E7L!OH!#BO7E6O!BHC!<;3!XHOU37JO<L!
ED!,OU37=EE\K!<;3H!67EFG;<!<E!5B7V3<!6L!B!=F6\O4N=7OUB<3!
=B7<H37J;O=!OHUE\UOHG!22%K!I7O<OJ;!FHOU37JO<O3JK!<;3!W3\\N
4E53! '7FJ<K! -\B[EM5O<;P\OH3K! BHC! <;3! XP! 03=B7<53H<!
DE7! "H<37HB<OEHB\! 03U3\E=53H<A! "<! @BJ! B==7EU3C! 6L! <;3!
XP! 23CO4OH3J! BHC! +3B\<;4B73! 17ECF4<J! /3GF\B<E7L!
&G3H4L! OH! 899QA! XHC37! <;3! BG73353H<! DE7! C3U3\E=OHG!
<;3!H3@!<7O=\3NC7FG!4E56OHB<OEHK! O<!@O\\!63!5BC3!BUBO\BN
6\3!B<!=73D373H<OB\!=7O43J!<E!<;3!=F6\O4!J34<E7!OH!5B\B7OB!
3HC35O4!4EFH<7O3JA!
MEF743>!'0/!#3@J!#EA!l8A!899TA!!Z&7<3JFHB<3!4E56OHBN
<OEHJ! B73! 4E5OHG>! =B7<H37J;O=! C3U3\E=J! ,B=CB=! =\FJ!
B 7 < 3 J F H B < 3 A ] ! ! & U B O \ B 6 \ 3 ! B < >!!
@@@A@;EAOH<?<C7?=F6\O4B<OEHJ?<C7H3@J?H3@Jl8?\B=CB=
A;<5!!
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Z@;O<3!VHOG;<!4\BFJ3JA]!';3J3!5BL!OH4\FC3!5B7V3<OHG!B!
=7ECF4<!OH!C3U3\E=OHG!HB<OEHJ!B<!B!73CF43C!7ELB\<L!E7!
=7O43K!CEHB<OHG!5B<37OB\J!DE7!4\OHO4B\!<7OB\JK!E7!4EE=37B<N
OHG!@O<;!B!;F5BHO<B7OBH!\O43HJ33!OH!B!J=34ODO3C!@BL!
a3AGAK!6L!=7EUOCOHG!4\OHO4B\!E7!DO3\C!<7OB\!73JF\<JbA!&!\O43HN
JE7!4EF\C!B\JE!OHJ37<!\BHGFBG3!73`FO7OHG!<;3!\O43HJ33!<E!
5BV3!=7ECF4<J!C3U3\E=3C!D7E5!O5=7EU353H<J!<E!<;3!
<34;HE\EGL!BUBO\B6\3!OH!\E@N!BHC!5OCC\3NOH4E53!4EFHN
<7O3J!B<!B!73CF43C!4EJ<A!
!
';3!XM!#B<OEHB\!"HJ<O<F<3J!ED!+3B\<;!a#"+b!ED<3H!FJ3J!

<;3J3!4\BFJ3J!OH!O<J!BG73353H<J!<E!3HJF73!<;B<!<;3!\O43HN
J33!FHC37<BV3J!J=34ODO4!B4<OEHJ!<E!63H3DO<!<;3!=F6\O4!
J34<E7!a3AGAK!5BHCB<OHG!<;3!JF==\LN6B4V!ED!\O43HJ3C!=7ECN
F4<J!E7!J37UO43JK!;3B\<;!3CF4B<OEH!=7EG7B5JK!OHCOG3H<!
B443JJ!=7EG7B5JK!73CF43C!7ELB\<O3J!DE7!C3U3\E=OHG!4EFHN
<7O3JK!6OECOU37JO<L!4E5=\OBH43!DE7!HB<F7B\!=7ECF4<JK!BHC!
E<;37!53BHJ!ED!3HJF7OHG!C3U3\E=OHG!4EFH<7L!B443JJ!DE7!
\O43HJ3C!=7ECF4<JbA!#"+!B\JE!73`FO73J!\O43HJ33J!<E!473B<3!
B!@E7\C@OC3!C3U3\E=53H<!BHC!5B7V3<OHG!=\BH!<E!DB4O\ON
<B<3!C3U3\E=OHG!4EFH<7L!B443JJ!<E!\O43HJ3C!=7ECF4<JK!<;3!
O5=\353H<B<OEH!ED!@;O4;!O<!5EHO<E7J!<;7EFG;!BG733C!
F=EH!63H4;5B7VJA8:!

137DE75BH43!5O\3J<EH3J!
!
&!5O\3J<EH3!OJ!B!=37DE75BH43!73`FO7353H<!EH!<;3!

=B7<!ED!<;3!\O43HJ33A!2O\3J<EH3J!B73!ED<3H!FJ3C!OH!=F6\O4N
=7OUB<3!=B7<H37J;O=J!BHC!J=EHJE73C!73J3B74;!BG733N
53H<J!<E!53BJF73!B!=7E_34<dJ!=7EG73JJ!BHC!JF443JJA!&H!
3[B5=\3!ED!B!;F5BHO<B7OBH!\O43HJOHG!5O\3J<EH3!5OG;<!63!
B!73`FO7353H<!<;B<!EH!E7!63DE73!<;3!CB<3!ED!<;3!DO7J<!
=;BJ3!ED!B!4\OHO4B\!<7OB\!DE7!B!H3@!C7FGK!<;3!\O43HJ33!@O\\!
;BU3!OC3H<ODO3C!B!G3H37O4!5BHFDB4<F737!OH!B!5OCC\3N
OH4E53!4EFH<7L!<E!=7ECF43!<;3!\O43HJ3C!<34;HE\EGL!B<!B!
73BJEHB6\3!=7O43!DE7!C3U3\E=OHG!4EFH<7O3JA!MF6J3N
`F3H<\LK!OD!<;OJ!5O\3J<EH3!OJ!HE<!53<K!E<;37!=7EUOJOEHJ!
BHC!73J37UB<OEHJ!OH!<;3!BG73353H<!@EF\C!63!<7OGG373CK!
DE7!3[B5=\3!\EJJ!ED!3[4\FJOUO<LK!JF6\O43HJOHGK!3[374OJ3!ED!
5B74;NOH!7OG;<JK!BHC!3U3H!<375OHB<OEH!ED!<;3!BG73353H<A!!!

)HJF7OHG!B443JJO6O\O<L!<;7EFG;!=7O4OHG!

'E!;3\=!3HJF73!B443JJ!<E!=7ECF4<JK!<;3!\O43HJE7!5BL!
73`FO73!<;B<!BHL!=7ECF4<!C3U3\E=3C!BHC!67EFG;<!<E!<;3!
5B7V3<!63!COJ<7O6F<3C!B<!B!73BJEHB6\3!=7O43A!03J=O<3!<;3!
OH;373H<!CODDO4F\<O3J!OH!C3DOHOHG!@;B<!OJ!73BJEHB6\3K!=7O43!
OJ!B!73BCO\L!53BJF7B6\3!4EHCO<OEH!<;B<!OJ!3BJO37!<E!5EHON
<E7!<;BH!5E73!67EBC\L!C3DOH3C!73`FO7353H<J!4EH437HOHG!
B443JJA8S!!';OJ!5EC3\!4EF\C!63!3[=BHC3C!@;3736L!\ON
43HJ3J!<E!4E5=BHO3J!OH4\FC3!BH!B==7E=7OB<3!6B\BH43!ED!
OH43H<OU3J!<E!<;3!\O43HJ33!BHC!5B7V3<!B443JJ!DE7!<;3!
=EE7A!,O43HJ33J!5OG;<!63!73`FO73C!<E!533<!437<BOH!5O\3N
J<EH3JK!JF4;!BJ!GEU37H53H<!=7E4F7353H<!<B7G3<J!OH!C3N
DOH3C!4EFH<7O3J!BHC!B<!=7O43J!<;B<!B73!C3353C!B==7E=7ON
B<3!DE7!<;B<!5B7V3<A!!+373K!BH!B==7E=7OB<3!=7O43!5BL!63!
C3DOH3C!BJ!<;3!4EJ<!ED!=7ECF4<OEH!=\FJ!B!J5B\\!=7EDO<K!
FJFB\\L!OH!<;3!:NR9c!7BHG3!=7OE7!<E!63OHG!B\\E@3C!<E!
4E55374OB\Oe3!<;3!=7ECF4<!OH!5E73!\F47B<OU3!5B7V3<JA8l!
'E!3HJF73!<;B<!BH!B==7E=7OB<3!=7O43!OJ!73B4;3C!BHC!
5BOH<BOH3CK!<;3!\O43HJE7!5BL!B\JE!OH4\FC3!4EH<7B4<FB\!
\BHGFBG3!<;B<!5BHCB<3J!<;3!JF65OJJOEH!ED!5BHFDB4<F7N
OHG!4EJ<!73=E7<J!BHC!=7ECF4<!4EJ<!4B\4F\B<OEH!C3<BO\J!EH!
B!73GF\B7!6BJOJA8g!!

/3J37UOHG!7OG;<J!OH!\O43HJ3!BG73353H<J!
!

B#2/!` ! *.49!T0:$-#1 !V01:7/!'W !<AA:/!X ! !
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1)#%(%$#23)&#-4+)(+-5(-#%/)6.)"3%)7%/'2'5%()8-#)

7$,$#'$)9%5"4#%):779;)3$()/%<%,-+%/)$)+#-*'('5&=)

,->?2-(")*$,$#'$)"#%$"*%5")@5->5)$()ABCDD)EFGHIIIJKL)

779)(4++-#"%/)2-,,$6-#$"'-5)6%">%%5)(2'%5"'("()$")"3%)

M5'<%#('".)-8)N%6#$(@$=)!>'(()O#-+'2$,)F%(%$#23)P5("'?
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43HJOHG!<E!<;O7C!=B7<O3J!OH!E7C37!<E!BJJF73!B443JJbA!

'73B<53H<!ED!DF<F73!7OG;<J!OH!\O43HJ3!BG73353H<J!

/3B4;N<;7EFG;!*\BFJ3J!
/3B4;N<;7EFG;!4\BFJ3J!B<<35=<!<E!73B4;!63LEHC!<;3!

\O43HJ3C!<34;HE\EGL!BHC!<E!3HJF73!<;B<!<;3!\O43HJ33!
<73B<J!H3@!<34;HE\EGO3JK!C3U3\E=3C!<;7EFG;!FJ3!ED!<;3!
\O43HJ3C!<34;HE\EGL!E7!FHC37!B!4EE=37B<OU3!BG73353H<K!
BJ!JF6_34<!<E!<;3!JB53!VOHCJ!ED!C3U3\E=53H<!E6\OGB<OEHJ!
4EU373C!6L!<;3!E7OGOHB\!\O43HJ3A!';OJ!<L=3!ED!4\BFJ3!OJ!
ED<3H!FJ3C!6L!=F6\O4N=7OUB<3!=B7<H37J;O=J!<E!3H4EF7BG3!
<;3!C3U3\E=53H<!ED!J=34ODO4!<34;HE\EGO3J!<;B<!63H3DO<!
C3U3\E=OHG!HB<OEHJ!@;O\3!B\\E@OHG!<;3!=7OUB<3NJ34<E7!
=B7<H37!<E!63H3DO<!OH!<;3!C3U3\E=3C!@E7\CA!
,O43HJE7J!4BH!B\JE!;3\=!5BV3!OHU3H<OEHJ!5E73!BUBO\N

B6\3!<E!=E=F\B<OEHJ!OH!H33C!6L!OHJOJ<OHG!EH!437<BOH!<375J!
@;3H!\O43HJOHG!OHU3H<OEHJ!<E!4E55374OB\!=B7<H37JA!$=N
=E7<FHO<O3J!<E!<7BHJD37!<34;HE\EGO3J!<E!63!C3U3\E=3C!6L!
=F6\O4N=7OUB<3!=B7<H37J;O=J!E7!6L!E<;37!E7GBHOeB<OEHJ!4BH!
B\JE!63!=F7JF3CA!!!

-7BH<!6B4V!4\BFJ3J!
"D!O<!OJ!\OV3\L!<;B<!<;3!4E55374OB\!\O43HJ33!@O\\!C3U3\E=!

O5=7EU353H<J!<E!<;3!<34;HE\EGLK!O<!@EF\C!63!@OJ3!<E!73N
`FO73!<;B<!<;3!\O43HJ33!G7BH<!6B4V!HEHN3[4\FJOU3!7OG;<J!<E!
<;EJ3!O5=7EU353H<JA!';OJ!@EF\C!3HJF73!<;B<!<;3L!@EF\C!
63!BUBO\B6\3!\B<37!DE7!B!;F5BHO<B7OBH!=F7=EJ3!\O43HJ33A!
';3!JB53!5OG;<!GE!DE7!B443JJ!<E!<3J<!73JF\<J!E7!73GF\BN
<E7L!CB<BA!"D!3O<;37!=B7<L!OJ!4EH437H3C!B6EF<!\OB6O\O<L!OJN
JF3JK!<;373!5OG;<!63K!DE7!3[B5=\3K!73`FO7353H<J!DE7!BHL!
;F5BHO<B7OBH!\O43HJ33!<E!63!BC3`FB<3\L!OHJF73C!E7!<E!63!
E=37B<OHG!OH!4E5=\OBH43!@O<;!73\3UBH<!73GF\B<OEHJA!
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"<!OJ!O5=E7<BH<!<E!<;OHV!<;7EFG;!;E@!<;3!;F5BHO<B7N
OBH!=F7=EJ3!\O43HJ33!@O\\!B4<FB\\L!FJ3!<;3!<34;HE\EGL!
BHC!<E!73J37U3!BH!B==7E=7OB<3!J3<!ED!7OG;<J!BHC!3[35=N
<OEHJA!fE7!3[B5=\3K!<;3!H3GE<OB<E7J!@O\\!437<BOH\L!@BH<!<E!
4EHJOC37!<;3!J4E=3!ED!73J3B74;!7OG;<J!BHCK!C3=3HCOHG!
EH!<;3!=B7<O4F\B7!<34;HE\EGL!BHC!B==\O4B<OEHK!<;3!J4E=3!
ED!OH<37HB<OEHB\!<7BC3!7OG;<JA!';3!;F5BHO<B7OBH!\O43HJ33!
5OG;<!H33C!<;3!7OG;<!<E!4B77L!EF<!73J3B74;!E7!5BHFDB4N
<F73!@O<;OH!<;3!4E55374OB\!\O43HJ33dJ!<377O<E7LK!JE!\EHG!
BJ!<;3!73J3B74;!OJ!CEH3!EH\L!DE7!C3U3\E=OHG!HB<OEH!
H33CJ!E7!<;3!5BHFDB4<F73!DE7!3[=E7<!<E!C3U3\E=OHG!HBN
<OEHJA!';3!4E55374OB\!\O43HJ33!5BL!<;3H!@OJ;!<E!63!
=7E<34<3C!BGBOHJ<!73N3[=E7<!OH<E!O<J!=7O5B7L!4E55374OB\!
5B7V3<A!&J!HE<3C!3B7\O37K!<;3!;F5BHO<B7OBH!\O43HJ33!
5BL!B\JE!H33C!7OG;<J!DE7!4E55374OB\!FJ3!OH!\E@N!BHC!
5OCC\3NOH4E53!73GOEHJA!&\<;EFG;!<;3!73J37UB<OEH!5BL!
63!C3DOH3C!BJ!Z;F5BHO<B7OBH!FJ3K]!\O43HJE7J!5BL!@OJ;!
<E!4EHJOC37!BCCO<OEHB\K!5E73!J=34ODO4!73J37UB<OEHJ!BJ!
C3J47O63C!63\E@A!&

/3J3B74;!3[35=<OEH!
$H3!ED!<;3!J3U37B\!GEB\J!ED!;F5BHO<B7OBH!"1!5BHN

BG353H<!OJ!<E!3H4EF7BG3!73J3B74;!<E!C3U3\E=!=7ECF4<J!
B==7E=7OB<3!<E!<;3!H33CJ!ED!<;3!C3U3\E=OHG!@E7\CA!'E!
<;OJ!3HCK!\O43HJE7J!4EF\C!E=<!<E!OHJ37<!B!73J3B74;!3[N
35=<OEH!4\BFJ3!OH<E!\O43HJOHG!BG73353H<J!<;B<!3[35=<J!
J=34ODO3C!4B<3GE7O3J!BHC!<L=3J!ED!73J3B74;!D7E5!=B<3H<!
OHD7OHG353H<!OH!FJOHG!O<J!=7E=7O3<B7L!<34;HE\EGO3JK!a3AGAK!
<E!C3U3\E=!=7ECF4<J!<;B<!67EBC\L!63H3DO<!<;3!=F6\O4!E7!
<;3!=E=F\B<OEH!ED!=EE7!4EFH<7O3JbA!';3!XHOU37JO<L!ED!*B\ON
DE7HOB!<34;HE\EGL!<7BHJD37!EDDO43!OJ!63GOHHOHG!<E!OHJ37<!
JF4;!73J3B74;!3[35=<OEH!4\BFJ3J!OH<E!\O43HJOHG!BG733N
53H<JA!$<;37!FHOU37JO<O3J!B\73BCL!73J37U3!73J3B74;!
7OG;<J!DE7!B4BC35O4!OHJ<O<F<OEHJ!OH!<;3O7!J<BHCB7C!3[4\FN
JOU3!\O43HJOHG!BG73353H<J!a3AGAK!M<BHDE7CK!@;EJ3!J<BHN
CB7C!\O43HJ3!\BHGFBG3!OJ!73=7ECF43C!;373bA!MF4;!B!
4\BFJ3!4EF\C!DB4O\O<B<3!;F5BHO<B7OBH!FJ3!ED!<;3!<34;HE\N
EGL!OD!O<!B\JE!73J37U3C!7OG;<J!DE7!HEH=7EDO<!73J3B74;!OHJ<ON
<F<OEHJ!C3U3\E=OHG!=7ECF4<J!DE7!FJ3!OH!C3U3\E=OHG!4EFHN
<7O3JA!!

MF6\O43HJ3J!DE7!C3U3\E=OHG!4EFH<7O3J!
XH\3JJ! =7EUOC3C! DE7! OH! <;3! BG73353H<K! B! \O43HJ33!

G3H37B\\L! CE3J! HE<! ;BU3! JF6\O43HJOHG! 7OG;<JA! M;EF\C!
<;3! =B7<O3J! BG733! <E! B\\E@! JF6\O43HJOHGK! <;3! 5BOH!
BG73353H<!J;EF\C!J=34ODL!<;3!7OG;<J!BHC!E6\OGB<OEHJ!ED!
<;3! \O43HJ33!@O<;!73J=34<! <E! <;3!JF6N\O43HJ33aJbA! "H!B\N
\E@OHG! DE7! JF6\O43HJ3JK! 4EHJOC37B<OEH!J;EF\C!63!GOU3H!
<E! <;3!=EJJO6O\O<L! ED! <;3!E7OGOHB\! \O43HJ33!3H<37OHG! OH<E!
JF6\O43HJ3J! OH4EHJOJ<3H<! @O<;! <;3! ;F5BHO<B7OBH! GEB\J!
ED! <;3!BG73353H<A!';OJ!J;EF\C!63! 73J<7O4<3CA! "<! OJ!G3HN
37B\! =7B4<O43! DE7! <;3! \O43HJE7! <E! ;E\C! <;3! \O43HJ33! 73N
J=EHJO6\3! DE7! BJJF7OHG! <;B<! <;3! JF6N\O43HJ33! DF\DO\J! B\\!
<;3!73`FO7353H<J!ED!<;3!=7OH4O=B\!\O43HJ3A!';3!63J<!@BL!
<E!3HJF73!<;B<!<;3!JF6N\O43HJ33!;BJ!E6\OGB<OEHJ!4E5=BN
7B6\3! <E! <;3! \O43HJ33oJ! OJ! DE7! <;3! \O43HJE7! <E! C7BD<! <;3!
JF6\O43HJ3!<375JA!';3!\O43HJE7!4BH!<;FJ!63!437<BOH!<;B<!
B\\! <;3! ;F5BHO<B7OBH! 73`FO7353H<J!@O<;OH! <;3! =7O5B7L!
BG73353H<!B73!OH4\FC3CA!

2B74;NOH!7OG;<J!
&!\O43HJE7!5BL!@OJ;!<E!73J37U3!5B74;NOH!7OG;<J!OD!<;3!

;F5BHO<B7OBH!=F7=EJ3J!E7!5O\3J<EH3J!356ECO3C!OH!<;3!
BG73353H<!B73!HE<!53<!a3AGAK!73UEVOHG!B!\O43HJ3!E7!JF6\ON
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03U3\E=OHG!B!1E7<B6\3!+"%!COBGHEJ<O4!

M<7B<3GL!35=\EL3C>!"/%;#)#/%&#%&<+%;#%9&,9.$$=$%)&

W;3H! <34;HE\EGL! <7BHJD37! EDDO437J! B<!2BJJB4;FJ3<<J!
-3H37B\!+EJ=O<B\!BHC!<;3!XHOU37JO<L!ED!'3[BJ!@373!\O43HN
JOHG!B!=7E<E<L=3!+"%!COBGHEJ<O4!C3UO43!<E!B!J<B7<NF=!4E5N
=BHLK! <;3! 73`FO7353H<J! ED! <;3! DEFHCB<OEH! DFHC37J! B\\EN
@3C!<;3!DEFHCB<OEHJ!<E!G7BH<!BCCO<OEHB\!\O43HJ3J!<E!3H<ON
<O3J! 4B=B6\3! ED! 533<OHG! 4;B7O<B6\3! E6_34<OU3J! OH! ,0*JA!
MOH43! O<! OJ! B! =E7<B6\3! C3UO43K! <;3! <34;HE\EGL! 4EF\C! =7EN
UOC3!OH3[=3HJOU3!BHC!=7B4<O4B\!53BHJ!ED!COBGHEJOHG!+"%!
OH!73JEF743N=EE7!J3<<OHGJA!!!
MEF743>! +E\\L! fEJV3<<K! /36344B! 23HB=B43K! M335B!

M;B;!IBJFA!Z03U3\E=OHG!"HU3H<OEHJ!DE7!#3G\34<3C!0OJ3BN
J3JA]!1EJ<37!173J3H<B<OEHK!899Q!&X'2!&HHFB\!233<OHGA!
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4E5=\O4B<OEHJ!<E!<;OJ!B==7EB4;K!JOH43!FHOU37JO<O3J!ED<3H!
7343OU3! =B<3H<! 4EJ<! 73O56F7J353H<J! D7E5! \O43HJ33JK!
@;O4;! OH! <F7H! 73`FO73!3[4\FJOUO<L!FH<O\! 3[=O7B<OEH!ED! <;3!
=B<3H<! <375A! -7BH<OHG! J;E7<N<375! 3[4\FJOU3! \O43HJ3J!
@EF\C! \OV3\L! 73`FO73! <;3!FHOU37JO<L! <E!63B7!B\\! <;3!4EJ<J!
73\B<3C!<E!5BOH<BOHOHG!BHC!3HDE74OHG!<;3!=B<3H<K!@;O4;!
O<!4EF\C!EH\L!BDDE7C! <E!CE! OD! <;3!=B<3H<! O<J3\D!@BJ!67OHGN
OHG! OH! JOGHODO4BH<! \O43HJOHG! 73U3HF3JA! "H! <;B<! 4BJ3K! <;3!
FHOU37JO<L!5BL!63!73\F4<BH<!<E!3HC!O<J!\O43HJOHG!73\B<OEHN
J;O=!@O<;!<;3!;OG;N73U3HF3!\O43HJE7A8k!

)`FO<B6\3!B443JJ!\O43HJOHG!

XHOU37JO<O3J!4BH!B\JE!5BV3!FJ3!ED!BH!3`FO<B6\3!B443JJ!
\O43HJ3!<E!473B<3!3HB6\OHG!4EHCO<OEHJ! DE7!4E5=3<O<OEH! OH!
\E@N!BHC!5OCC\3NOH4E53!4EFH<7O3JA!&H!3`FO<B6\3!B443JJ!
\O43HJ3!Rb!3HJF73J!D733CE5!<E!E=37B<3!DE7!BHL!=B7<L!<;B<!
5BHFDB4<F73J! BHC! COJ<7O6F<3J! <;3! \O43HJ3C! <34;HE\EGL!
BHC!BHL!C37OUB<OU3!=7ECF4<J! OH! \E@N!BHC!5OCC\3NOH4E53!
4EFH<7O3JK! BHC! 8b! 5OHO5Oe3J! BC5OHOJ<7B<OU3! EU37;3BC!
BHC! =E\O<O4B\! 4EH<OHG3H4L! 6L! OHO<OB<OHG! B! J3\DN3HDE74OHG!
E=3H! \O43HJOHG! 73GO53A! "H! JF4;! B! \O43HJ3K! B! FHOU37JO<L!
BHC!\O43HJ33!BG733!<;B<!BHL!\O43HJ3C!<34;HE\EGLK!BJ!@3\\!
BJ! \O43HJ33! O5=7EU353H<J! aOH4\FCOHG! O5=7EU353H<! =B<N
3H<J!BHC!73GOJ<7B<OEH!CB<BbK!DE7!JB\3! OH<E! \E@N!E7!5OCC\3N
OH4E53! 4EFH<7O3J! @O\\! 63! E=3H\L! \O43HJ3C! <E! BHL! 4E5N
=BHL! <;B<! 533<J! -EEC! 2BHFDB4<F7OHG! 17B4<O43Q9! J<BHN
CB7CJA! ';OJ! B77BHG353H<! B\\E@J! 5F\<O=\3! =7ECF437J!
aOH4\FCOHG! =7ECF437J! OH! ;OG;NOH4E53! 4EFH<7O3Jb! <E! 4E5N
=3<3!<E!=7ECF43! \E@N=7O43!=7ECF4<J! DE7!JB\3!EH\L! OH! \E@N!
BHC!5OCC\3NOH4E53! 4EFH<7O3J! JO5=\L! BD<37! HE<ODLOHG! <;3!
=B7<O3J!<E!<;3!\O43HJ3A!

';3!)`FO<B6\3!&443JJ!,O43HJ3!C3U3\E=3C!6L!XHOU37JO<O3J!
&\\O3C!DE7!)JJ3H<OB\!23CO4OH3J!aX&)2b!OH4\FC3J!B!;F5BHON
<B7OBH! 73J3B74;! 4\BFJ3! <E! 3H4EF7BG3! 73J3B74;! EH! H3N
G\34<3C!COJ3BJ3JA! "<! =7EUOC3J! <;B<!BHL!=B7<L!5BL! =F7JF3!
73J3B74;!BHL@;373!OH!<;3!@E7\C!FJOHG!<;3!FHOU37JO<L!<34;N
HE\EGL!BHC! \O43HJ33! O5=7EU353H<J!@O<;EF<!=BLOHG!B!7ELN
B\<LK! OD! <;3! 73J3B74;! <B7G3<J! B! H3G\34<3C! COJ3BJ3! OH! <;3!
XAMAQR!!
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';OJ! CE4F53H<! 35=;BJOe3J! <;3! O5=E7<BH43! ED!5BHBGN
OHG! =F6\O4! J34<E7! "1! <E! DB4O\O<B<3! ;F5BHO<B7OBH! FJ3! BHC!
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<E!2EU3! IOE53CO4B\! BHC! +3B\<;! '34;HE\EGO3J! D7E5! <;3! ,B6E7B<E7L! <E!WE7\C@OC3! &==\O4B<OEHK]! (-& !).,)$91& :/;,1K! R8!
a899:b>!RNR8A!@@@A6OEC3U3\E=53H<JAE7G?O=?O=J<R8A=CD!

8RA!PB=4LHJVOK!=AlA!

88A!,L6637<K!=A!RgA!

8QA!fE7!3[B5=\3K!B!2EHJBH<E!BHC!P3HLBH!&G7O4F\<F7B\!/3J3B74;!"HJ<O<F<3!BG73353H<!DE7!FH73J<7O4<3C!FJ3!ED!B!<7BHJG3H3!DE7!
<;3!4EH<7E\!ED!J@33<!=E<B<E!D3B<;37L!5E<<\3!UO7FJ!OH!&D7O4BH!J@33<!=E<B<E3JK!BHC!OHJ34<!73JOJ<BH<!5BOe3!@O<;!=7E=7O3<B7L!
<34;HE\EGO3J!OJ!63OHG!<7BHJD3773C!D7E5!MLHG3<HB!<E!&D7O4B!6F<!4BHHE<!63!FJ3C!EF<JOC3!ED!<;3!73GOEH(!"//"!H3GE<OB<3C!<;3!
7OG;<J!DE7!FJ3!ED!B!J<35!6E737!73JOJ<BH43!G3H3!DE7!7O43!D7E5!1\BH<34;!DE7!B\\!C3U3\E=OHG!4EFH<7O3J!BJ!C3DOH3C!6L!<;3!X#A!
aD7E5!IL37\33!BHC!fOJ4;37!899RK!=A!RTbA!

8TA!0373V!IL37\33!^!P3H!fOJ4;37K!&443JJOHG!2EC37H!M4O3H43>!1E\O4L!BHC!"HJ<O<F<OEHB\!$=<OEHJ!DE7!&G7O4F\<F7B\!IOE<34;HE\EGL!
OH!03U3\E=OHG!*EFH<7O3JK!(-&!).,)$91&:/;,1K!#EA!RN899RK!=A!RgA!@@@A6OE03U3\E=53H<JAE7G?O=!

8:A!2B7V!/E76BFG;K!Z'34;HE\EGL!'7BHJD37!<E!I3H3DO<!1F6\O4!+3B\<;!OH!,0*JK]!=73J3H<B<OEH!5BC3!B<!-\E6B\!+3B\<;!^!'34;HE\N
EGL!'7BHJD37!233<OHGK!#"+!$DDO43!ED!'34;HE\EGL!'7BHJD37K!2B74;!R:K!899:A!

8SA!PB=4LHJVOK!=AkA!

8lA!';3!*EH43=<!fEFHCB<OEH!a*fb!;BJ!633H!=OEH337OHG!OH!\O43HJOHG!<;B<!;3\=J!<E!3HJF73!B443JJ!<;7EFG;!B==7E=7OB<3!=7O4OHG!
534;BHOJ5JA!!!!"<!;BJ!=B7<H373C!@O<;!R9!CODD373H<!111J!@O<;!=;B75B43F<O4B\!4E5=BHO3J!@E7\C@OC3A!!"<!;BJ!\O43HJ3C!<34;N
HE\EGL! <E!HOH3!5BHFDB4<F73J! OH! DOU3!C3U3\E=OHG!4EFH<7O3JA!*1!;BJ!;BC!=7ECF4<J!5BHFDB4<F73C! OH!3OG;<! 4EFH<7O3J!BHC!
5BC3!BUBO\B6\3!OH!5E73!<;BH!Q9!C3U3\E=OHG!4EFH<7O3JA!!"<J!DO7J<!=7ECF4<K!*L4\ED35xK!BH!OH_34<B6\3!;E75EHB\!4EH<7B43=N
<OU3K!@BJ!5BC3!BUBO\B6\3!<E!=F6\O4!J34<E7!;3B\<;!J37UO43J!OH!RkkQA!!MOH43!<;3HK!EU37!RT9!5O\\OEH!CEJ3J!ED!*L4\ED35!;BU3!
633H!5BHFDB4<F73C!BHC!COJ<7O6F<3C!6L!*f!\O43HJ33J!@E7\C@OC3A!!&7EFHC!RS!5O\\OEH!+"%!7B=OC!<3J<J!;BU3!633H!COJ<7O6F<3C!
6L!*f!\O43HJ33J!<E!=F6\O4!J34<E7!;3B\<;!J37UO43J!@E7\C@OC3!BJ!@3\\A!!@@@A4EH43=<DEFHCB<OEHAE7G!

8gA!sEB4;O5!$3;\37K!Z';3!/E\3!ED!2O\3J<EH3J! OH!,O43HJOHG!03B\J!<E!&JJF73!&443JJ!<E!+3B\<;!17ECF4<J! OH!03U3\E=OHG!*EFHN
<7O3JK]!(-&!).,)$91&:/;,17&#EA!R9N899TK!=A!SgA!@@@A6OE03U3\E=53H<JAE7G?O=!!

8kA!137JEHB\!*E55FHO4B<OEHK!XJ;B!IB\BV7OJ;HBHK!0O734<E7K!2"+/NXM&A!@@@A5O;7NFJBAE7G!!

Q9A!W+$!3J<B6\OJ;3C!B!C3<BO\3C!J3<!ED!-EEC!2BHFDB4<F7OHG!17B4<O43!a-21b!J<BHCB7CJK!BHC!5BHL!OHCOUOCFB\!4EFH<7O3J!5BOHN
<BOH!<;3O7!E@H!-21!73`FO7353H<J!DE7!73GF\B<E7L!B==7EUB\A!!!!

QRA!! &A!PB=4eLHJVOK!Z&H!y)`FO<B6\3!&443JJ!,O43HJ3d!DE7!XJ3!6L!XHOU37JO<O3JK]!XHOU37JO<O3J!&\\O3C!DE7!)JJ3H<OB\!23CO4OH3JA!!
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B8C<A"!<=!F9:9AB4!;AGF@!
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4EH<OHF3!<E!63!<;3!\3GB\!6BJOJ!DE7!BHL!<7BC3!OH!G3H37O4!
C7FGJ!=7ECF43C!FHC37!4E5=F\JE7L!\O43H43A!

"D!<;3!<@EN<;O7CJ!73`FO7353H<!OJ!HE<!73B4;3C!6L!03N
435637!899l!NN!<;3!C3BC\OH3!DE7!B443=<BH43!6L!235637J!
J3<!6L!<;3!-3H37B\!*EFH4O\!C34OJOEH!NN!235637J!4EF\C!
3[<3HC!O<!<E!B!\B<37!CB<3A!

!

*OUO\!JE4O3<L!FHO5=73JJ3C!

';3!B53HC53H<!;BJ!5BC3!=375BH3H<!B!6F7C3HJE53!
C7FGN6LNC7FGK!4EFH<7LN6LN4EFH<7L!C34OJOEHN5BVOHG!=7E4N
3JJK!@;O4;!CE3J!HE<!<BV3!OH<E!B44EFH<!<;3!DB4<!<;B<!
34EHE5O3J!ED!J4B\3!B73!H33C3C!<E!B<<7B4<!OH<373J<!D7E5!
5BHFDB4<F737J!ED!53CO4OH3JA!Z2Mf!;BJ!633H!J33VOHG!<E!
5BV3!FJ3!ED!<;3!534;BHOJ5!6L!=\B4OHG!BH!E7C37!@O<;!B!
G3H37O4!C7FG!5BHFDB4<F737K!BHC!;BJ!C3J47O63C!<;3!=7E4N
3JJ!<E!63!U37L!o\EHGo!BHC!o73JEF743!OH<3HJOU3A]!

#3U37<;3\3JJK!QR!HEHNGEU37H53H<B\!E7GBHOJB<OEHJ!
a#-$Jb!;BU3!OJJF3C!B!=F6\O4!J<B<353H<!F7GOHG!GEU37HN
53H<J!<E!<3J<!<;3!534;BHOJ5!63DE73!<F7HOHG!O<!OH<E!=37N
5BH3H<!\B@A!M33!<;3!#-$!J<B<353H<!OH>!;<<=>??
@@@A4=<34;AE7G?O=?@<E?=S?HGEJR89Q899:A;<5\!

!

MEF743>!"*'M0!73=E7<OHG(!zW'$!'/"1M!*EFH4O\!533<OHG!
NN!IBC!C3B\!3[=34<3CK!'+"/X!I&,&MXI/&2&#"&2!a;<<=>??
D7E5G3H3UBA6\EGJ=E<A4E5?bK!S!03435637!899:(!
z)[<37HB\!$==EJO<OEH!/OJ3J!<E!'/"1M!&HC!1F6\O4!+3B\<;!
03B\Kz!"#'),,)*'X&,!1/$1)/'.!W&'*+K!S!03435637!
899:(!z&D7O4BH!*EFH<7O3J!/3BCL!<E!&443=<!'/"1M!BHC!1F6N
\O4!+3B\<;!03B\Kz!"#'),,)*'X&,!1/$1)/'.!W&'*+K!S!
03435637!899:(!zW'$!$PJ!53BJF73J!<E!O5=7EU3!C7FG!
B443JJKz!&MM$*"&')0!1/)MMK!S!03435637!899:(!
z&53HC53H<!<E!W'$!'/"1M!&G73353H<!2BV3J!&443JJ!<E!
&DDE7CB6\3!23CO4OH3J!)U3H!2E73!I\3BVKz!2{0)*"#M!
M&#M!f/$#'"|/)M!1/)MM!/),)&M)K!S!03435637!899:A!

';3!DOHB\!034OJOEH!BHC!<;3!*;BO7oJ!J<B<353H<!B73!BUBO\N
B6\3!B<!;<<=>??@@@AO4<JCAE7G?O=7JEH\OH3?OHC3[A;<5A!

$H!S!03435637!899:!W'$!235637J!BG733C!<E!
B53HC!<;3!'/"1M!BG73353H<!<E!B\\E@!4EFH<7O3J!@O<;!
OHJFDDO4O3H<!=;B75B43F<O4B\!5BHFDB4<F7OHG!4B=B4O<L!<E!
O5=E7<!G3H37O4!U37JOEHJ!ED!C7FGJ!J<O\\!FHC37!=B<3H<A!';3!
034OJOEH!J=3\\J!EF<!<;3!4EHCO<OEHJ!FHC37!@;O4;!4EFHN
<7O3J!@O<;EF<!=;B75B43F<O4B\!5BHFDB4<F7OHG!4B=B4O<L!
4BH!O5=E7<!G3H37O4!U37JOEHJ!ED!C7FGJ!J<O\\!FHC37!=B<3H<A!

!

!

!

!

!

!

!/+."$>!'O53J!ED!*;OHB!

!

W'$!0O734<E7N-3H37B\!1BJ4B\!,B5L!;BO\3C!O<!BJ!4EHN
DO75B<OEH!<;B<!z235637J!B73!C3<375OH3C!<E!3HJF73!<;3!
W'$oJ!<7BCOHG!JLJ<35!4EH<7O6F<3J!<E!;F5BHO<B7OBH!BHC!
C3U3\E=53H<!GEB\JAz!!

*OUO\!JE4O3<L!G7EF=J!EH!<;3!E<;37!;BHC!3[=73JJ3C!
COJB==EOH<53H<!@O<;!<;3!C3B\A!2}C34OHJ!MBHJ!f7EHN
<O~73J!a2Mfb!@B7H3C!<;B<!<;3!B53HC53H<!OJ!z6BJ3C!EH!
B!534;BHOJ5!<;B<!;BJ!DBO\3C!<E!=7EU3!O<!4BH!OH473BJ3!
B443JJ!<E!53CO4OH3JAz!

';3!&D7O4BH!-7EF=!B<!<;3!W'$!E7OGOHB\\L!4\BO53C!<;B<!
<;3!4EHCO<OEHJ!73`FO73C!6L!<;3!@BOU37!@373!<EE!6F7C3HN
JE53!<E!63!ED!=7B4<O4B\!FJ3A!"H!03435637!899TK!O<!;BC!
=7E=EJ3C!B!o\OG;<37o!DE75B<!ED!<;3!@BOU37!<;B<!7343OU3C!
47O<O4OJ5!D7E5!JE53!C3U3\E=3C!4EFH<7O3JA!&D7O4BH!4EFHN
<7O3J!;BC!<E!5EU3!B@BL!D7E5!<;OJ!=7E=EJB\!OH!E7C37!<E!
DOHC!B!4E5=7E5OJ3!@O<;!<;3!XHO<3C!M<B<3JA!

';3!534;BHOJ5!OH!`F3J<OEH!OJ!B!@BOU37!ED!437<BOH!
'/"1M!E6\OGB<OEHJ!<;B<!B\\E@J!4EFH<7O3J!<E!3[=E7<!C7FGJ!
=7ECF43C!FHC37!4E5=F\JE7L!\O43H43K!JF6_34<!<E!B!\B7G3!
HF5637!ED!4EHCO<OEHJ!OH!6E<;!<;3!3[=E7<OHG!BHC!O5=E7<N
OHG!4EFH<7L!BJJF7OHG!<;B<!O<!@EF\C!HE<!63!5OJFJ3CK!DE7!
3[B5=\3!<E!COU37<!\E@N4EJ<!53CO4OH3J!OH<E!7O4;!4EFH<7L!
5B7V3<JA!!

+E@3U37K!3U3H!<;EFG;!J3U37B\!@EF\CN63!3[=E7<37JK!
JF4;!BJ!#E7@BLK!*BHBCB!BHC!"HCOB!;BU3!B\<373C!<;3O7!
CE53J<O4!\B@J!<E!533<!<;3!@BOU37oJ!4EHCO<OEHJK!BHC!
JO5O\B7!4;BHG3J!B73!O55OH3H<!OH!<;3!)X!BHC!PE73BK!HE<!
B!JOHG\3!4EFH<7L!;BJ!FJ3C!O<!<E!O5=E7<!C7FGJA!';OJ!OJ!EDN
<3H!6\B53C!EH!<;3!Q9!&FGFJ<!034OJOEHoJ!4E5=\O4B<3C!
3\OGO6O\O<L!73`FO7353H<JA!

&44E7COHG!<E!W'$!7F\3JK!<;3!B53HC53H<!@O\\!EH\L!
3H<37!OH<E!DE743!EH43!O<!OJ!B443=<3C!6L!<@EN<;O7CJ!ED!<;3!
235637J;O=A!13HCOHG!JF4;!B443=<BH43K!<;3!@BOU37!@O\\!
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!
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+E@3U37K!BCU37<J!4EH<OHF3!<E!7FH!EH!EF7!<3\3UOJOEH!BHC!7BN
COEJK!3[<E\\OHG!<;3!GEEC!JOC3!ED!<;3!7B<;37!C3BC\L!&7<3JFBH<3!
&5ECOB`OH3!';3!`F3J<OEH!OJ!@O\\!<;3!C7FG!63!@O<;C7B@H!E7!63!
B\\E@3C!<E!VO\\!5BHL!5E73!=3E=\3!JOH43K!O5=E7<37J!OHU3J<3C!
6O\\OEHJ!ED!43COJ!<E!O5=E7<!O<A!

MEF743>!B\\BD7O4BA4E5!034!RSK!899:!

!

IOGG3J<!)GL=<OBH!1;B75B43F<O4B\!*E5=BHL!EH!MB\3!

';3!)GL=<OBH!2OHOJ<7L!ED!"HU3J<53H<!BHHEFH43C!<;B<!=73=BN
7B<OEHJ!B73!FHC37@BL!<E!J3\\!R9cNQ:c!ED!<;3!GEU37H53H<oJ!
J<BV3J!OH!<;3!MBL3C!1;B75B43F<O4B\J!*E5=BHLK!EH3!ED!<;3!
6OGG3J<!=;B75B43F<O4B\J!4E5=BHO3J!OH!)GL=<K!<;7EFG;!<;3!
\E4B\!J<E4V!3[4;BHG3K!BJ!ED!3B7\L!sBHFB7L!899SA!';3!5OHOJ<7L!
BCC3C!<;B<!<;OJ!C34OJOEH!4B53!DE\\E@OHG!B!533<OHG!ED!<;3!
G3H37B\!BJJ356\L!ED!<;3!+E\COHG!*E5=BHL!DE7!1;B75B43F<ON
4B\!"HCFJ<7O3JA!';3!)GL=<OBH!=;B75B43F<O4B\!OHCFJ<7L!OJ!4EHN
JOC373C!EH3!ED!<;3!E\C3J<!J<7B<3GO4!OHCFJ<7O3J!OH!<;3!4EFH<7LA!
"<!@BJ!DEFHC3C!OH!RkQk!@O<;!<;3!3J<B6\OJ;53H<!ED!2OJ7!*E5N
=BHL!DE7!1;B75B43F<O4B\!"HCFJ<7O3JA!';3!OHCFJ<7L!C3U3\E=3C!
J\E@\L!63<@33H!<;3!RkS9J!BHC!Rkg9JK!DE\\E@OHG!HB<OEHB\OeBN
<OEH!J4;353J!@;O4;!67EFG;<!<;3!OHCFJ<7L!FHC37!DF\\!GEU37HN
53H<!4EH<7E\A!WO<;!<;3!\BFH4;OHG!ED!73DE75!=7EG7B5J!OH!
RkkRK!=;B75B43F<O4B\!4E5=BHO3J!GBOH3C!G73B<37!BF<EHE5L!
BHC!BH!OH473BJOHG!HF5637!ED!=7OUB<3!J34<E7!4E5=BHO3J!3HN
<373C!<;3!5B7V3<A!&<!=73J3H<K!<;373!B73!Q9!=;B75B43F<O4B\N
=7ECF4OHG!4E5=BHO3J!ED!@;O4;!3OG;<!B73!=F6\O4!BHC!88!=7ON
UB<3A!

MEF743>!&\NM;B7`!&\N&@JB<!H3@J=B=37!a03435637!gK!899:b!

M37E=73UB\3H43!ED!7F63\\B!BH<O6ECO3J!B5EHG!BH<3HB<B\!=BN
<O3H<J!OH!MEF<;!&D7O4B!OJ!73=E7<3C!

&44E7COHG!<E!B!J<FCL!D7E5!MEF<;!&D7O4BK!z'E!C3<375OH3!<;3!
J37E=73UB\3H43!ED!7F63\\B!UO7FJ!OHD34<OEH!B5EHG!BH<3HB<B\!
=B<O3H<J!BG3C!63<@33H!R:!BHC!T:!L3B7J!OH!<;3!W3J<37H!
*B=3!=7EUOH43!ED!MEF<;!&D7O4BK!OH!E7C37!<E!=7EUOC3!CB<B!<E!
C3<375OH3!<;3!H33C!DE7!UB44OHB<OEH!<E!=7E<34<!@E53H!ED!
4;O\C63B7OHG!BG3K!RK899!=7EUOH4OB\!J37F5!J=34O53HJ!D7E5!
=B7<O4O=BH<J!OH!<;3!899Q!03=B7<53H<!ED!+3B\<;!BH<3HB<B\!
+"%?JL=;O\OJ!J37EJF7U3L!@373!J3\34<3C!D7E5!<;3!DEF7!COJ<7O4<J!
ED!<;3!W3J<37H!*B=3Az!z';3!J=34O53HJ!@373!BG3NJ<7B<ODO3C!
BHC!J4733H3C!`FB\O<B<OU3\L!DE7!7F63\\B!O55FHEG\E6F\OH!-!
a"G-b!BH<O6ECO3J!6L!53BHJ!ED!B!4E55374OB\!O55FHEBJJBL!
CF7OHG!$4<E637!899TKz!JBOC!*7BOG!*E74E7BH!BHC!4E\\3BGF3J!
B<!<;3!XHOU37JO<L!ED!*B=3!'E@HA!zWO<;OH!<;3!W3J<37H!*B=3!B!
<E<B\!ED!k:AQc!ED!@E53H!OH!<;3!R:N!<E!8TNL3B7!BG3!G7EF=K!
klA:c!OH!<;3!8:N!<E!QTNL3B7!G7EF=!BHC!kgc!OH!<;3!Q:N!<E!T:N
L3B7!BG3!G7EF=!@373!O55FH3!<E!7F63\\BA!';373!@BJ!HE!J<B<OJN
<O4B\\L!JOGHODO4BH<!CODD373H43!OH!<;3!7B<3!ED!7F63\\B!JFJ43=<O6O\N
O<L!63<@33H!<;3!DEF7!COJ<7O4<J!<3J<3CAz!

z';3!J<FCL!OJ!BH!O5=E7<BH<!J<3=!OH!BCC73JJOHG!<;3!J37E=73UBN
\3H43!ED!7F63\\B!OHD34<OEH!OH!@E53H!ED!4;O\C63B7OHG!BG3!OH!
MEF<;!&D7O4BKz!<;3!BF<;E7J!HE<3CA!

*E74E7BH!BHC!;OJ!4ENBF<;E7J!=F6\OJ;3C!<;3O7!J<FCL!OH!<;3!
MEF<;!&D7O4BH!23CO4B\!sEF7HB\!aM37E=73UB\3H43!ED!7F63\\B!
BH<O6ECO3J!B5EHG!BH<3HB<B\!=B<O3H<J!OH!<;3!W3J<37H!*B=3A!M!
&D7!23C!sK!899:(k:akb>SggNSk9bA!

1;B75B43F<O4B\!4E5=BHL!DE4FJ3J!EH!H3G\34<3C!COJ3BJ3!
@O<;!H3@!5BHFDB4<F7OHG!OHU3J<53H<!OH!&D7O4B!

-\B[EM5O<;P\OH3!a-MPb!BHHEFH43C!O<!@O\\!5BHFDB4<F73!<;3!
<B6\3<J!DE7!@;B<!OJ!EH!<7B4V!<E!63!<;3!\B7G3J<!C7FGNCEHB<OEH!
=7EG7B5!OH!G\E6B\!=;B75B43F<O4B\!OHCFJ<7L!;OJ<E7LK!<E!
37BCO4B<3!\L5=;B<O4!DO\B7OBJOJ!a,fb!EU37!B!89NL3B7!=37OECA!

"<J!4;O3D!3[34F<OU3!JBOC!;3!@BJ!O5=73JJ3C!BD<37!J33OHG!<;3!
=7EG7B5!OH!B4<OEH!OH!-;BHB!@;O4;!;BJ!73B4;3C!O<J!<B7G3<!ED!
<73B<OHG!B\\!R9!5O\\OEH!=3E=\3!B<!7OJV!D7E5!<;3!COJ3BJ3A!-MP!
;BJ!633H!@E7VOHG!@O<;!<;3!WE7\C!+3B\<;!$7GBHOeB<OEH!DE7!
<;3!=BJ<!l!L3B7J!EH!B!=7EG7B5!<E!3\O5OHB<3!\L5=;B<O4!DO\B7ON
BJOJ!6L!;B\<OHG!<;3!<7BHJ5OJJOEH!ED!<;3!COJ3BJ3A!!

,f!<;73B<3HJ!EU37!R!6O\\OEH!=3E=\3!OH!g9!4EFH<7O3J!BHC!R89!
5O\\OEH!=3E=\3!B73!B\73BCL!BDD34<3CK!T9!5O\\OEH!ED!@;E5!
B73!J37OEFJ\L!OH4B=B4O<B<3C!BHC!COJDOGF73C!6L!<;3!COJ3BJ3A!
z'E!CB<3!R8!4EFH<7O3J!;BU3!\BFH4;3C!,f!3\O5OHB<OEH!=7EN
G7B5J!OH!&D7O4B!73B4;OHG!EU37!89!5O\\OEH!=3E=\3A!';3J3!
BHHFB\!5BJJ!C7FG!BC5OHOJ<7B<OEH!3DDE7<J!;BU3!73JF\<3C!OH!
B!JOGHODO4BH<!C34\OH3!OH!<;3!\3U3\!ED!OHD34<OEHA!'ECBLK!"!B5!
4B\\OHG!DE7!<;3!E<;37!8l!4EFH<7O3J!@;O4;!B73!3HC35O4!@O<;!
,f!OH!&D7O4B!<E!JOGH!F=!BHC!;3\=!<7BHJDE75!<;3!\OU3J!ED!5O\N
\OEHJ!ED!=3E=\3A!

z';3!@E7\C!7OG;<\L!DE4FJ3J!5F4;!B<<3H<OEH!EH!&"0MK!'I!
u<F6374F\EJOJvK!BHC!2B\B7OBK!6F<!@3!5FJ<Ho<!DB\\!OH<E!<;3!
<7B=!ED!DE7G3<<OHG!<;EJ3!COJ3BJ3JK!JF4;!BJ!,fK!@;O4;!4BFJ3!
3HE75EFJ!JFDD37OHG!BHC!=EU37<LA!WO<;!<;3!7OG;<!@O\\!BHC!
@O<;!4EH<OHFOHG!3DDE7<JK!,f!4EF\C!63!<;3!J34EHC!COJ3BJ3!OH!
;OJ<E7L!<E!63!3\O5OHB<3CAz!

MEF743>!07FG!W33V!UOB!#3@J/[A4E5!034!9kK!899:!

!

#3@!2B\B7OB!07FG!IB4VDO73J!

';3!DOG;<!BGBOHJ<!<;3!VO\\37!5B\B7OB!COJ3BJ3!B==3B7J!<E!
;BU3!;O<!B!JHBG!BJ!<;3!H3@\L!B==7EU3C!C7FGK!B!4E56OHBN
<OEH!ED!&7<3JFHB<3!BHC!&5ECOB`FOH3!OJ!;BUOHG!COU37J3!JOC3!
3DD34<J!EH!O<J!FJ37JA!';3!H3@!C7FGK!@;O4;!OJ!JF==EJ3C!<E!
63!<;3!\BJ<!J<E=!<73B<53H<!DE7!5B\B7OB!=B7BJO<3!@BJ!73N
43H<\L!\BFH4;3C!B5OC!@O\C!=F6\O4O<L!BHC!4;E73EG7B=;3C!
JEHGJ!ED!_EL!B5EHG!@E53H!BHC!4;O\C73HA!IF<!\O<<\3!COC!<;3L!
VHE@!<;B<!<;3L!@373!63OHG!FJ3C!BJ!oGFOH3B!=OGJo!BHC!<;B<!
<;3!C7FG!@BJ!GEOHG!<E!OHD\O4<!=BOH!EH!O<J!FJ37JA!

1F6\O4!&G3HCB!OHU3J<OGB<OEHJ!;BU3!73U3B\3C!<;B<!B<!\3BJ<K!B!
J<FC3H<!ED!<;3!1BH<BHG!#F7JOHG!'7BOHOHG!*E\\3G3!;BJ!CO3C!
BD<37!3[=37O3H4OHG!J3U373!73B4<OEHJ!D7E5!<;3!H3@!5B\B7OB!
C7FGA!&44E7COHG!<E!<;3!03=F<L!#F7JOHG!EDDO437!B<!<;3!&447B!
1JL4;OB<7O4!+EJ=O<B\K!27A!0BUOC!2B4F\3LK!<;3!J<FC3H<!C3U3\N
E=3C!J3U373!73B4<OEHJ!D7E5!<;3!C7FG!OH4\FCOHG!JVOH!7BJ;3JK!
JE73!5EF<;!BHC!COeeOH3JJ!BHC!CO3C!CBLJ!BD<37!<BVOHG!<;3!
C7FGA!

"H!5EJ<!ED!<;3!4BJ3JK!<;3!4EHCO<OEHJ!ED!<;3!=B<O3H<J!C3<3N
7OE7B<3C!@O<;OH!<@3H<LNDEF7!a8Tb!;EF7J!ED!<BVOHG!<;3!C7FGK!
JF6J3`F3H<\L!73JF\<OHG!OH!<;3O7!BC5OJJOEHJ!OH<E!OH<3HJOU3!
4B73A$H3!4BJ3!<;B<!;BJ!7343OU3C!JE53!=7E5OH3H43!OJ!<;B<!
ED!sE;H!#V3<OBK!B!=B<O3H<!@;EJ3!=37JEHB\!3[=37O3H43!@BJ!
=F6\OJ;3C!EH!=BG3!k!ED!<;3!MB<F7CBL!03435637!R9K!899:!
3CO<OEH!ED!<;3!0BO\L!-7B=;O4A!';3!B7<O4\3!7BOJ3C!B!HF5637!ED!
`F3J<OEHJ!6E<;37OHG!EH!<;3!3DDO4B4L!BHC!JFO<B6O\O<L!ED!<;3!
C7FGA!

C%,02,$#.-*$,(+!*&!-%#!:#H+!
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<BH<!6B4<37OBA!!

&! 7343H<! J<FCL! 73U3B\3C! <;B<! <;3! \3U3\! ED! OHHEUB<OU3!
B4<OUO<O3J! <;B<! <B7G3<! COJ3BJ3J! ED! \E@! OH4E53! 4EFH<7O3J!
735BOHJ! \E@A! uQv! fE7! OHJ<BH43K! <;3! HF5637! ED! =B<3H<J!
G7BH<3CK!3[=3HCO<F73!EH!/^0!BHC!D73`F3H4L!ED!4O<B<OEH!
OH! \O<37B<F73! ED! COJ3BJ3J! @;373! kkc! ED! <;3! 3J<O5B<3C!
6F7C3H!DB\\J!OH!\E@!OH4E53!4EFH<7O3J!735BOHJ!\E@A!!

MO5O\B7\LK!EF<!ED!B6EF<!QT!<73B<53H<J!B==7EU3C!6L!<;3!
XM!fEEC!BHC!07FG!&C5OHOJ<7B<OEH! OH!899:K!JE! DB7K!EH\L!
<@E! <B7G3<! +"%?&"0MK! EH3! DE7! 53HOHGO<OJ! BHC! HEH3! DE7!
5B\B7OB!E7! <F6374F\EJOJA!&J!J;E@H! OH! DOGF73!R!<;3!HF5N
637! ED! =B<3H<J! G7B<3C! <;B<! <B7G3<! COJ3BJ3J!@O<;! B! ;OG;!
6F7C3H! DB\\OHG! OH! =EE7! 4EFH<7O3J! ;BJK! OH! G3H37B\K! OHN
473BJ3C!6F<!735BOH3C!\E@A!

';3!J3B74;! DE7!H3@!C7FGJK! UB44OH3J!BHC!C3UO43J! OJ!B!
4E5=\3[K! \EHG! BHC! 3[=3HJOU3! EU3773GF\B<3C! =7E43JJA!
';3! C3U3\E=53H<! ED! B! JOHG\3! =7ECF4<K! D7E5! 4EH43=<! <E!
5B7V3<K! 4EF\C! <BV3! F=! <E! R:! L3B7J! BHC! 4EJ<! F=! <E! jR!
6O\\OEHK!B44E7COHG!<E!J3U37B\!3J<O5B<3JA!';3!=;B75B43FN

&6J<7B4<!

$U37! <;3! \BJ<! DEF7! C34BC3JK! 5B_E7! <34;HE\EGO4B\! BCN
UBH43J! ;BU3! 633H! 5BC3! <;B<! B73! <7BHJDE75OHG! C7FG!
BHC!UB44OH3J!COJ4EU37LK!UB\OCB<OEHK!C3\OU37L!BHC!=7ECF4N
<OEHA!';3L!;BU3!B\JE!4;BHG3C!<;3!@BL!C7FGJ!B73!J<E73C!
BHC!COJ<7O6F<3CA! ';OJ!B7<O4\3! 3[=\E73J! JE53!ED! <;3!H3@!
C3U3\E=53H<J! OH! HBHE<34;HE\EGL! BHC! 6OE<34;HE\EGL!
@O<;! B! DE4FJ! EH! <;3! =;B75B43F<O4B\! J34<E7A! "<! B\JE! 3[N
=\E73J! <;3! <34;HE\EGO4B\! E==E7<FHO<O3J! BHC! 4;B\\3HG3J!
=;B75B43F<O4B\! DO75J! OH! &D7O4B! 5BL! DB43! OH! DF<F73! OH!
V33=OHG! F=! E7! 4B<4;OHG! F=! @O<;! E<;37! DO75J! BHC! JFGN
G3J<J! @BLJ! ED! EU374E5OHG! JE53! ED! <;3! 47F4OB\! 6E<<\3N
H34VJA!

"H<7ECF4<OEH!

';373! OJ! B! G7E@OHG! 734EGHO<OEH! <;B<! 5BHL! COJ3BJ3J!
<;B<! BDD\O4<! \B7G3! =E=F\B<OEHJ! OH! C3U3\E=OHG! 4EFH<7O3J!
3O<;37! ;BU3! B! \O5O<3C! HF5637! ED! <73B<53H<! E=<OEHJ! E7!
HEH3! B<! B\\A! "<! OJ! 3J<O5B<3C! <;B<! B6EF<! jl9! 6O\\OEH! OJ!
J=3H<!BHHFB\\L!EH!=;B75B43F<O4B\! 73J3B74;!BHC!C3U3\N
E=53H<! a/^0b! G\E6B\\LA! uRv! $D! <;OJ! B5EFH<! EH\L! B6EF<!
R9c! GE3J! <E@B7CJ! COJ3BJ3J! <;B<! BDD34<! B6EF<! k9c! ED!
5BHVOHCA! 2O\\OEHJ! ED! =3E=\3! OH! =EE7! 4EFH<7O3J! B73! BDN
D34<3C!6L!COJ3BJ3J! DE7!@;O4;!BHJ@37J! aC7FGJK!UB44OH3J!
BHC! C3UO43Jb! 4EF\C! 63! 3BJL! <E! C3U3\E=! OD! <;3L! @EF\C!!
73=73J3H<!B!\F47B<OU3!5B7V3<!<E!@B77BH<!<;3!;OG;!3[=3HN
CO<F73!BHC!7OJV!BJJE4OB<3C!@O<;!C7FG!BHC!UB44OH3!C3U3\N
E=53H<A!

';OJ!JO<FB<OEH!OJ!DF7<;37!4E5=EFHC3C!6L!<;3!OH473BJ3J!
OH!C7FGN73JOJ<BH<!=B7BJO<3JA!fE7!3[B5=\3K!<;373!B73!EU37!
:K999! BH<O6OE<O4! JF6J<BH43J! VHE@H! <ECBL! @O<;! G\E6B\!
=7ECF4<OEH!OH!3[43JJ!ED!Q9K999!<EHJ!BHC!B!<E<B\!5B7V3<!
UB\F3!ED!j8T!6O\\OEHA!u8vA!IB4<37OB\!73JOJ<BH43!<E!BH<O6OE<N
O4J! ;BJ! OH473BJ3C!5BOH\L! CF3! <E! OH473BJ3C! FJ3?B6FJ3!
BHC! JO5O\B7O<O3J! OH! BH<O6OE<O4! =7E=37<O3J! BHC! J<7F4<F73!
@;O4;!\3BCJ!<E!47EJJ!73JOJ<BH43A!';OJ!7BOJ3J!<;3!4EJ<!ED!
;3B\<;!4B73A!"H!<;3!XM&!B\EH3K!BH<O6OE<O4N73JOJ<BH<!6B4<3N
7OB! 73JF\<! OH! B6EF<! jTA:! 6O\\OEH! 3[<7B! ;3B\<;! 4B73! 3[N
=3HJ3JA!"H!&D7O4BK!J3U37B\!BH<O5B\B7OB\!C7FGJ!;BU3!3O<;37!
633H!73HC373C!FJ3\3JJ!E7!B73!B6EF<!<E!63!\3JJ!FJ3DF\!OH!
4EH<7E\\OHG!5B\B7OB!a3AGA!4;\E7E`FOH3b!

';3! J3B74;! DE7! 4E5=\3<3\L! CODD373H<! 4E5=EFHCJ! <;B<!
B<<B4V! 6B4<37OB! <;7EFG;! H3@! 534;BHOJ5J! JF4;! BJ!
D\FE7E`FOHE\EH3JK! `FOHE=7OJO<OHK! CB\DE=7OJO<HK! \OH3eE\OCK!
V3<E\OC3J!BHC!G\L4L\4L4\OH3J!OJ!ED!G73B<! OH<373J<A!&!HF5N
637! ED! 4E5=EFHCJ! ;BU3! 633H! DEFHC! OH! BHO5B\J! 3AGAK!
BH<ON5O47E6OB\!=3=<OC3JK! JF4;!BJ!5BGHBOHOHK!@;O4;! OJEN
\B<3C!D7E5!D7EGJA!&HE<;37!=7E5OJOHG!B==7EB4;!;BJ!633H!
<;3! 4E56OHOHG! ED! 4F773H<! BH<O6OE<O4! @O<;! 4E5=EFHCJK!
4B\\3C! zGFB7COBHNBHG3\zK! <;B<!H3F<7B\Oe3!BH<O6OE<O4! 73JOJN

"#$%&'(')*#+!$%,&)*&)!-%#!%.&-!/'0!1%,02,$#.-*$,(+3!

4,&!5/0*$,&!/*02+!6'*&!-%#!0,$#7!
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IOE<34;HE\EGL! OJ! EH3! DO3\C! <;B<! ;BJ! B\5EJ<! \OU3C!F=! <E!
3[=34<B<OEHJA!';3!G\E6B\!6OE<34;HE\EGL!OHCFJ<7L!@BJ!3J<ON
5B<3C!<E!;BU3!G3H37B<3C!B6EF<!XMj:TAS!6O\\OEH!OH!73U3N
HF3J!a4E5=B73C!<E!_FJ<!XMj!gAR!6O\\OEH!OH!Rkk8b!BHC!35N
=\EL3C!B6EF<!RgTK999!=37JEHJ!OH!=F6\O4\L!<7BC3C!DO75J!OH!
899:A! &H! 3J<O5B<3C! XMj8R! 6O\\OEH! @BJ! OHU3J<3C! OH! 6OEN
<34;HE\EGLN73\B<3C! 73J3B74;! BHC! C3U3\E=53H<! a/^0b!
B4<OUO<O3J!OH!899TA!ugv!!

2EJ<!ED!<;3!=7EDO<J!B73!5BC3!D7E5!;3B\<;!6OE<34;HE\EGL!
=7ECF4<JA! "<! OJ! 3J<O5B<3C! <;B<! <;373! B73! JE53! 8Q9! 6OEN
<34;HE\EGL!6BJ3C!C7FGJK! OH4\FCOHG!RQ! <;37B=3F<O4J!BH<ON
6ECO3J! 4F773H<\L! EH! <;3! 5B7V3<K! B6EF<! QS:! C7FGJ! OH!
1;BJ3!"""!4\OHO4B\!<7OB\J!BHC!::!H3@!C7FG!B==\O4B<OEHJ!<;B<!
@373!@BO<OHG!DE7!B==7EUB\!OH!<;3!XM!B\EH3A!

17E<3OH!3HGOH337OHG!E7!<;3!5ECODO4B<OEH!ED!<;3!B4<OUO<L!ED!
=7E<3OHJ!OJ!EH3!73J3B74;!B73B!ED!OH<373J<!<;B<!OJ!3HB6\OHG!
DO75J! <E! C3JOGH! BHC!5ECODL! =7E<3OHJ! <E! B\<37! E7! O5=7EU3!
<;3O7! =37DE75BH43A! fE7! OHJ<BH43K! -3H3H4E7! OJ! C3JOGHOHG!
<F5EF7NC3J<7ELOHG! =7E<3OHJ! BJ! @3\\! BJ! =7E<3OHJ! <;B<! @O\\!
DEJ<37! <;3! O55FH3!JLJ<35!BGBOHJ<! UO7FJ3J!BHC!4BH437JK!
_FJ<! \OV3! UB44OH3J! CEA! MO5O\B7\LK! 2B[LG3H! ;BJ! =7ECF43C!
3DD34<OU3!U37JOEHJ!ED!OH<37D37EHJ!B\=;B!BHC!GB55BK!L3<!<E!
63! <3J<3C! OH! =3E=\3K! BHC! OJ! C3U3\E=OHG! =7E<3OHJ! <;B<!
@EF\C!63;BU3!BJ!UB44OH3J!BGBOHJ<!6E@3\!4BH437!BHC!C3HN
GF3! D3U37A! $<;37J! OH4\FC3! %O7B43=<K! B! =7E<3BJ3! OH;O6O<E7!
DE7! +"%! a6L! &GEF7EHb! BHC!/3\3HeBt! a6L! IOE<B!+E\COHGJbK!
BH!OH;O6O<E7!ED!H3F7B5OHOCBJ3!ED!<;3!OHD\F3HeB!UO7FJ!

*E5=F<B<OEHB\!4;35OJ<7L!BHC!G3HE5O4JK!6OEOHDE75B<O4J!
BHC!J<7F4<F7B\!6OE\EGL!B73!B5EHG!E<;37!OHDE75B<OEH!<EE\J!
FJ3C!<E!BHB\Le3!G3HE53J!<E!OC3H<ODL!=E<3H<OB\!4BHCOCB<3J!
DE7!C7FG!E7!UB44OH3!C3U3\E=53H<A!WO<;!J3U37B\!G3HE53J!
HE@! J3`F3H43CK! <;3J3! <EE\J! @O\\! 63! H33C3C! <E! `FO4V\L!
OC3H<ODL! =E<3H<OB\! 4BHCOCB<3J! DE7! DF7<;37! C3U3\E=53H<N! B!
=7E43JJ! <;B<! 4EF\C! 73CF43! <O53!H33C3C! <E!COJ4EU37!BHC!
OH473BJ3! <;3! HF5637! ED! =E<3H<OB\! 4BHCOCB<3! G3H3J! ED!
OH<373J<A!

';3! C3U3\E=53H<! ED! @;E\3! G3HE53! B5=\ODO4B<OEH! BHC!
J3`F3H4OHG!<EE\J!OJ!BHE<;37!B73B!<;B<!OJ!\OV3\L!<E!4;BHG3!
6E<;!C7FG!COJ4EU37L!BHC!;3B\<;!5BHBG353H<A!"H!B!7343H<!
BHHEFH4353H<! 6L! <;3! XM!#B<OEHB\!+F5BH!-3HE53!/3N
J3B74;! "HJ<O<F<3! a#+-/"bN! JE53! ED! <;3! 3537GOHG! <34;N
HO`F3J! J33V! <E! C3U3\E=! Z07E=\3<NIBJ3C! 0OGO<B\!2O47ED\FN
OCO4! -3HE53! M3`F3H4OHGz! <E! C35EHJ<7B<3! ;E@! 3[OJ<OHG!
C7E=\3<N6BJ3C!5O47ED\FOCO4!3\34<7EN@3<<OHG!<34;HE\EGL!4BH!
63!5ECODO3C!<E!=37DE75!J3`F3H4OHG!6L!JLH<;3JOJ!73B4<OEH!
4;35OJ<7L! BHC! zMOHG\3N2E\34F\3! 0#&! M3`F3H4OHG! @O<;!
)HGOH3373C! #BHE=E73Jz! 3[=\EO<OHG! 3[=37O3H43! OH!
HBHE=E73! 73J3B74;K! =7E<3OH! 3HGOH337OHG! BHC! 5E\34F\B7!
734EGHO<OEHK!B5EHG!E<;37JAukv!

+E@3U37K!<;373!B73!E<;37!<73HCJ!<;B<!@O\\!=EJJO6\L!OHD\FN
3H43!<;3!=7ECF4<OEH!BHC!J<E7BG3!ED!C7FGJ!BHC!UB44OH3JA!
fE7!OHJ<BH43K!6OE=;B75OHG!N!<;3!=7ECF4<OEH!ED!=;B75B4E\N
EGO4B\! =7ECF4<J! OH! G3H3<O4B\\L! 3HGOH3373C! =\BH<J! E7! BHON
5B\JN! OJ! EH3! JF4;! DO3\CA! IL! 899QK! B6EF<! Q99! <7OB\J! ED!
47E=J! G3H3<O4B\\L! 3HGOH3373C! <E! =7ECF43! UB7OEFJ! <;37BN

<O4B\! OHCFJ<7L! \B7G3\L! C3=3HCJ! EH! B! =F\\! ED! VHE@\3CG3!
6BJ3JN!4;35OJ<7LK!6OE\EGLK!=;LJOE\EGLK! OHDE75B<OEH!<34;N
HE\EGL!3<4N!<E!G3H37B<3K!J4733H!BHC!UB\OCB<3!<;3!C7FG!E7!
UB44OH3!4BHCOCB<3JA!

"<! OJ! DE7! <;OJ! 73BJEH!<;B<!H3@!BHC!3537GOHG!<34;HE\EN
GO3J! <;B<! =7E5OJ3! <E! 4F<! CE@H! OHU3J<53H<! OH! /^0K! 73N
CF43! <;3! <O53! ED! C7FG?UB44OH3! C3U3\E=53H<! BHC! OHN
473BJ3!<;3!=B43!ED!=7ECF4<!C3\OU37L!<E!5B7V3<!G3H37B<3!
B!\E<!ED!OH<373J<A!#3@!<34;HE\EGO3J!B\JE!EDD37!C3U3\E=OHG!
4EFH<7O3J! BHC! <;3O7! DO75J! <;3! E==E7<FHO<L! <E! EU374E53!
5B7V3<!3H<7L!6B77O37JA!';3L!=7EUOC3!B!@OHCE@!ED!E==E7N
<FHO<L! <E! 4B<4;!F=!@O<;!E7! _EOH! <;3! \3BCOHG!4EFH<7O3J! OH!
<;3!DO3\C!ED!OH<373J<A!

';3!HE<OEHJ!ED! z4B<4;OHG!F=z!BHC! z\3B=D7EGGOHGz!;BU3!
=B7<\L! DE4FJJ3C!EH!<;3!B6O\O<L!ED!4EFH<7O3J! <E! \3B7H!BHC!
634E53!B\5EJ<! BJ! GEEC!BJ! <;3! \3BCOHG! HB<OEHJA! uT! &\N
<;EFG;! z4B<4;NF=z! JFGG3J<J! B! \OH3B7! =7EG73JJOEH! B\EHG!
<;3!JB53!=B<;!ED!C3U3\E=53H<K! O<!CE3J!HE<!H343JJB7O\L!
H33C!<E!63!UO3@3C!OH!B!FHOCO734<OEHB\!@BLA!03U3\E=53H<!
OJ! HE<! B! 7B43! B\EHG! B! DO[3C! <7B4V!@;373! 4B<4;OHG! F=! OJ!
5373\L!B!`F3J<OEH!ED! 73\B<OU3!J=33CA! ';373!B73!J3U37B\!
3[B5=\3J! ED! JF443JJDF\! oEU37<BVOHGo! <;B<! @373! \B7G3\L!
6BJ3C! EH! 7FHHOHG! OH! B! H3@! CO734<OEHAu:v! "HC33CK! DO75J!
JF4;!BJ!-3H3H<34;!;BU3!3537G3C!BJ! \3BCOHG!6OE=;B7N
5B43F<O4B\! DO75J! 6L! 3[=\EO<OHG! H3@! C3U3\E=53H<J! OH!
6OE<34;HE\EGLAR!

,3B=D7EGGOHGK!EH!<;3!E<;37!;BHCK!73\B<3J!5BOH\L!<E!<;3!
J=33C!B<!@;O4;!4B<4;OHG!F=!E44F7JA!';3!HE<OEH!ED!\3B=N
D7EGGOHG! C3B\J! 5BOH\L! @O<;! <;3! B6O\O<L! ED! B! 4EFH<7L! <E!
OH473BJ3! <;3! 7B<3! ED! 4B<4;OHG! F=! E7! <E! E5O<! 437<BOH!
J<BG3J! ED! <34;HE\EGL! C3U3\E=53H<A! #3@! 4E537J! 5BL!
HE<!H33C! <E! J3`F3H43! <;3!;F5BH!G3HE53! <E!COJ4EU37!
4\F3J!H33C3C! <E!C3U3\E=! <73B<53H<J! DE7!COJ3BJ3JA! ';3!
CLHB5O4!HB<F73!ED!<;3!=7E43JJ!ED!<34;HE\EGO4B\!OHHEUBN
<OEH!53BHJ!3H<7L!6B77O37J!V33=!4;BHGOHGA!fE7!3[B5=\3K!
J<B<3NEDN<;3NB7<!G3HE53!J3`F3H4OHG! \B6E7B<E7O3J!ED! <;3!
Rkk9!4EJ<!5F4;! \3JJ! <;BH!<ECBLoJ!JE=;OJ<O4B<3C!J<B<3N
EDN<;3NB7<!G3HE53!J3`F3H4OHG!DB4O\O<O3JA!*EFH<7O3J!J33VN
OHG!<E!3H<37!<;OJ!7B43!DB43!B!;OG;N4EJ<!BHC!\B4V!<;3!4FN
5F\B<OU3! VHE@\3CG3! GBOH3C! EU37! <;3! L3B7J! 6L! 3B7\L!
BCE=<37JA!!

+E@3U37K! 4EFH<7O3J! \OV3! I7BeO\! C35EHJ<7B<3C! <;B<! N!
@O<;! B! 4B73DF\! C3JOGH! BHC! FJ3! ED! VHE@\3CG3! B44F5FN
\B<3C!6L!E<;37J! N! <34;HE\EGO4B\! \3B=D7EGGOHG! OH!6OE<34;N
HE\EGL! OJ! HE<! _FJ<! =EJJO6\3! 6F<! B\JE! 4EJ<N3DD34<OU3A! uSvA!
WO<;OH! <@E! L3B7JK! I7BeO\! 3J<B6\OJ;3C! B! UO7<FB\! G3HE53!
J3`F3H4OHG! DB4O\O<L! 4B\\3C! $#M&! BHC! J3`F3H43C! 4E5N
=\3<3\L!J3U37B\!G3HE53J!@O<;OH!6FCG3<!BHC!EHN<O53A!

8A!!';3!5B_E7!<34;HE\EGO4B\!<73HCJ!!

';3! DF<F73! <73HCJ! OH! =;B75B43F<O4B\! 73J3B74;! B73!
\OV3\L! <E! 63! OHD\F3H43C!6L! BCUBH43J! OH! J3U37B\! <34;HEN
\EGO4B\! DO3\CJA! ';3J3!@O\\! OH4\FC3!6OE<34;HE\EGL!BHC!C3N
U3\E=53H<J! OH! OHDE75B<OEH! BHC! 4E55FHO4B<OEH! <34;N
HE\EGO3JK! 5B<37OB\J! <34;HE\EGLK! 4EGHO<OU3! <34;HE\EGL!
BHC! HBHE<34;HE\EGL! a<B6\3! RbA! ulv! ';3! 4EHU37G3H43! ED!
BHL!ED!<;3J3!E7!B\\!ED!<;3J3!BHC!E<;37!DO3\CJ! OJ! \OV3\L!<E!
J=OHNEDD!H3@!<34;HE\EGO3J!<;B<!@O\\!5BV3!B!;FG3!O5=B4<!
EH!OHCFJ<7OB\!4E5=3<O<OU3H3JJA!
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W;3H!OHJ37<3C!OH!B!<F5E7!BHC!<;3H!3[=EJ3C!<E!<;3!\BJ37K!
<;3L!;3B<!F=!VO\\3C!EH\L!<;3!COJ3BJ3C!43\\JA!

&\<;EFG;! HBHE<34;HE\EGL! EDD37J!5BHL! E==E7<FHO<O3J! OH!
<;3! C3U3\E=53H<! ED! HBHE53CO4OH3! a=7E<3OH! BHC! HEHN
=7E<3OH!6BJ3C!<73B<53H<!DE7!4BH437JK!COB63<3J!BHC!OHD34N
<OEFJ! COJ3BJ3JbK! HBHECOBGHEJ<O4J! a`CE<JK! 6OEJ3HJE7J!
=7E63J! 3<4b! BHC! HBHE! 5B<37OB\J! DE7! 5BHBG353H<! ED!
6F7HJ! BHC! @EFHCJK! D3@! DO75J! BHC! OHJ<O<F<OEHJ! ;BU3! <;3!
4B=B6O\O<L! <E! E=37B<3! E7!5BHFDB4<F73! HBHE=B7<O4\3JA! /3N
J3B74;37J!B<!2BJJB4;FJ3<<J!"HJ<O<F<3!ED!'34;HE\EGL!a2"'b!
;BU3!B!C3U3\E=3C!B!HBHEN=7OH<37!DE7!<;3!5BJJ!=7ECF4<OEH!
ED!HBHENC3UO43JA!uRRv!"<!=375O<J!OHCOUOCFB\!J<7BHCJ!ED!0#&!
<E! BJJ356\3! <;35J3\U3J! EH! B! JF7DB43! OH<E! E7OGOHB\! C3N
JOGHJA!

&HE<;37! B73B! OJ! <;3! C3U3\E=53H<! ED! <OHL! C3UO43J! <;B<!
B73!BJ!J3HJO<OU3!BHC!B44F7B<3!BJ!<7BCO<OEHB\!6F\VL!\B6E7BN
<E7L! 3`FO=53H<A! fE7! 3[B5=\3K! "H<3G7B<3C! #BHE<34;HE\EN
GO3J! ,,*! ;BJ! C3U3\E=3C! B! DO3\CN=E7<B6\3! 0#&! BHB\Le37!
aIOE03<34<'2b! <E! C3<34<! B! ;EJ<! ED! OHD34<OEFJ! E7GBHOJ5JK!
OH4\FCOHG! BH<;7B[! BHC! M&/MA! ';3! BHB\Le37! OJ! J3\DN
4EH<BOH3C! BHC! CE3J! HE<! 73`FO73! E=37B<E7! BC_FJ<53H<J!
63<@33H!<3J<J!5BVOHG!O<!3BJO37!<E!7FHA!&!\OG;<37!BHC!4E5N
5374OB\!U37JOEH!OJ!3[=34<3C!DE7!73\3BJ3!<;OJ!L3B7! a899TbA!
&\<;EFG;! C3JOGH3C! DE7! 6OE<377E7OJ5! OH! C3U3\E=3C! 4EFHN
<7O3JK! <;3! BHB\Le37! OJ! B! FJ3DF\! <EE\! DE7! C3U3\E=OHG! 4EFHN
<7O3J! <EE! BJ! O<! 4EF\C! 4F<! CE@H! 73BG3H<! H33CJ! BHC! EU37N
4E53!4F773H<!\B4V!ED!<7BOH3C!=37JEHH3\A!

#BHE<34;! M4O3H<OJ<! B<! 1F7CF3! XHOU37JO<L! BHHEFH43C!
aR8<;! f367FB7LK! 899Tb! <;3! C3U3\E=53H<! ED! B! 4;O=NJOe3C!
U37JOEH! ED! B! 4E55EH! C3<34<E7! FJ3! <E! OC3H<ODL! =7E<3OHJK!
0#&!BHC!E<;37!5E\34F\3JA!';OJ!4EF\C!7BCO4B\\L!73CF43!<;3!
JOe3!ED!C3<34<OEH!3`FO=53H<K! OH!B! JO5O\B7! DBJ;OEH!BJ! <;3!
5EU3! D7E5! J3=B7B<3! <7BHJOJ<E7J! <E! OH<3G7B<3C! 4O74FO<7L!
4;BHG3C!JOe3!BHC!=E@37!ED!4E5=F<37J!BHC!JO5O\B7!3`FO=N
53H<A8!

#BHE<34;HE\EGL!OJ!=B7<O4F\B7\L!OH<373J<OHG!BJ!<;3!63;BUN
OEF7!ED!53<B\J!ED<3H!4;BHG3J!B<!HEHNJ4B\3!aB!D3@!B<E5JN
@OC3bK! OH! B! @BLK! 3[=BHCOHG! <;3! =7E=37<O3J! ED! 3\353H<JA!
fE7!OHJ<BH43K!eOH4!E[OC3!OJ!HE75B\\L!@;O<3!6F<!OJ!<7BHJ=B7N
3H<!B<!HBHEJ4B\3A!MF4;!4;BHG3J!OH!=7E=37<O3J!ED!J<BHCB7C!
4;35O4B\J!B<!HEHEJ4B\3!=7EUOC3!H3@!E==E7<FHO<O3J!DE7!<;3!
=;B75B43F<O4B\!OHCFJ<7LA!"<!OJ!3J<O5B<3C!<;B<!jRg9!6O\\OEH!
ED! <;3! jR! <7O\\OEH! HBHE<34;HE\EGL! 5B7V3<! @O\\! 63! OH! <;3!
=;B75B43F<O4B\!OHCFJ<7LA!

';373!B73!B<! \3BJ<! <;733!5B_E7! 4;B\\3HG3J! <;B<!&D7O4BH!
=;B75B43F<O4B\J!DO75J!5BL!DB43!OH! _EOHOHG!<;3J3!<34;HEN
\EGO4B\! 73UE\F<OEHJA! fO7J<K! <;3! \3U3\! ED! <34;HE\EGO4B\! JEN
=;OJ<O4B<OEH! H33C3C! <E! C3U3\E=! E7! O5O<B<3! JE53! ED! <;3!
OHHEUB<OEHJK! 3J=34OB\\L! OH! HBHE<34;HE\EGLK! 5BL! HE<! 63!
3BJO\L!B5BJJ3C!OH!&D7O4BH!DO75JA!M34EHCK!<;3!4EJ<!BJJE4ON
B<3C!@O<;! <34;HE\EGO3J!FJ3C! OH!/^0!5BL!63!63LEHC!<;3!
73B4;! ED! =;B75B43F<O4B\! DO75J! @;EJ3! 6FCG3<J! B73! HE!
\B7G37! <;BH!B! D3@!<;EFJBHCJ!ED!CE\\B7JA!';O7CK! <;3!=F6\O4!
73J3B74;! OHJ<O<F<OEHJ! <;B<!B73!JF==EJ3C! <E!=7EUOC3! OHHEN
UB<OEH!<;B<!J<O5F\B<3!=7OUB<3!J34<E7!OH<373J<!5BL!HE<!;BU3!
<;3!73`FO73C!73J3B74;!4B=B6O\O<LA!

!

=3F<O4!=7ECF4<J!@373! OHO<OB<3CA!';3J3! OH4\FC3!5ECODO3C!
<E6B44E! =\BH<J! <;B<! =7ECF43! "H<37\3FVOHNR9! DE7! <;3!
<73B<53H<! ED! *7E;HoJ! COJ3BJ3K! -2! =E<B<E3J! <;B<! =7EN
CF43!BH<O6ECO3J!DE7!73CF4OHG!<;3!7OJV!ED!73_34<OEH!OH!VOCN
H3L! <7BHJ=\BH<JK! -2! <E6B44E! <;B<! =7ECF43J! UB44OH3J!
BGBOHJ<! ;3=B<O<OJ! I! BHC! C7FGJ! BGBOHJ<! +"%?&"0MK! BHC!
=E<B<E3J! <;B<! =7ECF43! ;F5BH! OHJF\OHA! $<;37J! OH4\FC3!
<7BHJG3HO4! <E5B<E3J! 4EH<BOHOHG! B! G3H3! D7E5! )JN
4;37O4;OB! 4E\O! <;B<! 4BH! =7E<34<! BGBOHJ<! COB77;3B\! COJN
3BJ3J! a,35EHO4VK! 899QbA! M3U37B\! \B6E7B<E7O3J! B7EFHC!
<;3! @E7\C! B73! @E7VOHG! EH! <;3O7! E@H! U37JOEHJ! ED! =\BH<N
C37OU3C! UB44OH3JK! FJOHG! <E5B<E3JK! 6BHBHBJ! BHC! =E<BN
<E3J!B5EHG!E<;37!47E=JA!

IOE=;B75OHG!OJ!5BOH\L!C7OU3H!6L!B!4EJ<!BCUBH<BG3A!fE7!
3[B5=\3K! DE7!53CO4OHB\! =7ECF4<J! 4EF\C! 63! JLH<;3JOe3C!
OH!=\BH<J!B<! \3JJ! <;BH!EH3N<3H<;!ED! <;3!4EJ<!ED!4EHU3HN
<OEHB\\L!5BHFDB4<F73C!C7FGJ! BHC! UB44OH3JA!IL! <;3! 3HC!
ED! <;3! 4F773H<! C34BC3K! 6OE=;B75B43F<O4B\J! B73! =7EN
_34<3C! <E!G7E@! OH<E!B!j89!6O\\OEH! OHCFJ<7LA! "<! 4EF\C!F\<ON
5B<3\L! 67OHG! CE@H! <;3! 4EJ<!ED! <73B<OHG! JE53!COJ3BJ3J!
a/EEJ3U3\<K!899QbA!

fE7! OHJ<BH43K! -'*!IOE<;37B=3F<O4JK! XMK! ;BJ! JF443JJN
DF\\L!3HGOH3373C!GEB<J!<E!=7ECF43!RT!UB7O3<O3J!ED!<;37BN
=3F<O4! =7E<3OH! OH! <;3O7! 5O\VA! *73B<OHG! B! D\E4V! ED! <7BHJN
G3HO4! GEB<J! 4EJ<J! B6EF<! jR99! 5O\\OEHK! B! <;O7C! ED! <;3!
4EJ<!ED!6FO\COHG!B!=7E<3OHN=7ECF4<OEH!DB4O\O<LA!"H!BCCO<OEHK!
@;3H! B! C7FG! 5BV37! H33CJ! <E! CEF6\3! =7ECF4<OEHK! <;3!
JE\F<OEH!OJ!<E!6733C!5E73!BHO5B\JK!OHJ<3BC!ED!J=3HCOHG!
jQ99!5O\\OEH!EH!B!H3@!DB4<E7LA!';OJ!4EF\C!C3473BJ3!<;3!
4EJ<! ED! =F7ODO3C! <;37B=3F<O4! =7E<3OH! D7E5! jR:9! <E! 63N
<@33H!jRN8!B!G7B5A!uR9v!

I,%/)$"2%/*/91! OJ! B\JE! 4;BHGOHG!53CO4OH3! BHC!C7FG!
COJ4EU37L! BHC! =7ECF4<OEHA! ';373! B73! B6EF<! S9! C7FGJ!
BHC! C7FG! C3\OU37L! JLJ<35J! 6BJ3C! EH! HBHE<34;HE\EGL!
BHC! B6EF<! k9! HBHE<34;HE\EGLN6BJ3C! 53CO4B\! C3UO43J!
<;B<! B73! 4F773H<\L! 63OHG! <3J<3CA! #BHE<34;HE\EGL! @O\\!
G73B<\L! OHD\F3H43! <;3!C3JOGH!BHC!HB<F73!ED!6OEJ3HJE7JK!
6OE4;O=JK!C7FG!C3\OU37L!JLJ<35JK!6OE3\34<7EHO4J!BHC!6OEN
5B<37OB\JA! "<! OJ! 3[=34<3C! <;B<! HBHE<34;HE\EGL! 5B7V3<!
5BL!34\O=J3!<;B<!ED!6OE<34;HE\EGL!6L!89R9A!

$H3! B73B! <;B<! HBHE<34;HE\EGL! OJ! \OV3\L! <E! 5BV3! B!
G73B<!O5=B4<!OH!=;B75B43F<O4B\!C3U3\E=53H<!OJ!43\\F\B7!
O5BGOHGA!';373!B73!J3U37B\!5E\34F\3J! OH!BHL!GOU3H!43\\!
<;B<!4EF\C!J37U3!BJ!3B7\L! OHCO4B<E7J!ED! OHD34<OEH!E7!COJN
3BJ3A!+E@3U37K!5EJ<!J<BHCB7C!BHB\L<O4B\! <EE\J!4BH!HE<!
<3\\!<;3!5EU353H<!ED!5E\34F\3J!OH!B!43\\A!M4O3H<OJ<J!B73!
C3U3\E=OHG!#%@8#8/!43\\F\B7!O5BGOHG!<34;HO`F3J!6BJ3C!EH!
Z`FBH<F5!CE<J]!E7!`CE<J!5BC3!ED!JO\U37!E7!GE\C!B<E5JA!
';3J3!O5BGOHG!53<;ECJ!B\\E@!73J3B74;37J!<E!DE\\E@!<;3!
B4<OUO<L! ED! B! JOHG\3! =7E<3OH! 5E\34F\3A! "H! BCCO<OEHK! <;3L!
4EF\C!63!<BGG3C!<E!C3\OU37!C7FGJ!<E!C3JO73C!=B7<J!ED!<;3!
6ECLA!

&! <3B5!ED! 73J3B74;37J!B<!M<BHDE7C!XHOU37JO<L!;BJ!C3N
U3\E=3C! 4B76EH! HBHE<F6F\3J! VHE@H! BJ! z+E\L! -7BO\zK!
B6EF<!;B\D! <;3!@OC<;!ED!B!0#&!5E\34F\3K! <;B<!4EF\C!63!
FJ3C! <E! VO\\! 4BH437! 43\\JA! M<BHCB7C! 4;35E<;37B=L! C3N
J<7ELJ!4BH437!43\\J!BHC!HE75B\!43\\J!<;FJ!=B<O3H<J!ED<3H!
JFDD37! HF537EFJ! E<;37! JOC3! 3DD34<J! JF4;! BJ! ;BO7! \EJJA!
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5F\<OHB<OEHB\! 4E7=E7B<OEHJA! ';O7CK! 4EFH<7O3J! <;B<! B73! 3[N
=\O4O<! B6EF<! <;3O7! OH<373J<! OH! E=37B<OHG! OH! J=34ODO4! HO4;3J!
B73!5E73!\OV3\L!<E!63H3DO<!D7E5!<34;HE\EGO4B\!4EE=37B<OEH!
@O<;! \B7G37! DO75J! OH! <;3! OHCFJ<7OB\Oe3C! 4EFH<7O3JA! fOHB\\LK!
<34;HE\EGO4B\!HO4;3J!5BL!73=73J3H<!BH!O5=E7<BH<!J<3=!OH!
<;3!J3`F3H43!ED!<34;HE\EGO4B\!C3U3\E=53H<A!

'34;HE\EGL! HO4;3JK! 3J=34OB\\L! @;373! <;3L! B73! \OHV3C!
CO734<\L! <E!=7ECF4<OEH!@EF\C! OHUE\U3!@E7VOHG!4\EJ3\L!@O<;!
<;3! =7OUB<3! J34<E7A! ';OJ! @EF\C! 63! 5E73! 63H3DO4OB\! <E!
3537G3H<!34EHE5O3J!<;BH!73\OBH43!EH!CO734<!JF==E7<! DE7!
6BJO4! 73J3B74;! OH!=F6\O4! OHJ<O<F<OEHJA! ';3!B==3B7BH43!ED!
<34;HE\EGL! HO4;3JK! ;E@3U37K! @O\\! =\B43! 3`FB\\L! 47O<O4B\!
C35BHCJ!EH!<;3!HB<OEHB\!JLJ<35!ED!OHHEUB<OEH!<E!=7EUOC3!
<;3!H343JJB7L!JF==E7<!BHC!OH=F<JA!

';3!/3=F6\O4!ED!PE73BH!5BL!63!JBOC!<E!;BU3!4B=O<B\Oe3C!
EH! <34;HE\EGO4B\! HO4;3J! <E! C3U3\E=! O<J! 6OE<34;HE\EGL! OHN
CFJ<7LA!"H!Rkg8K!B!4EHJE7<OF5!ED!=7OUB<3!DO75J!DE753C!<;3!
PE73B!IOE<34;HE\EGL!/3J3B74;!&JJE4OB<OEH! aP$I/&b!BHC!
JEEH! <;3!-EU37H53H<! 3HB4<3C! <;3!PE73B! IOE<34;HE\EGL!
17E5E<OEH!,B@!BHC!473B<3C!<;3!PE73B!/3J3B74;!"HJ<O<F<3!
ED! IOEJ4O3H43! BHC! IOE<34;HE\EGL! aP/"IIb! OH! RkgQ! BHC!
Rkg:K!73J=34<OU3\LA!

QA! M<7B<3GO3J! DE7! 7OCOHG! <;3! <34;HE\EGL! <OC3>! 3[B5N
=\3J!D7E5!E<;37!73GOEHJA!

"H! <;OJ! J34<OEHK! B! D3@! 3[B5=\3J! J37U3! <E! ;OG;\OG;<! <;3!
O5=E7<BH43!ED!F<O\OeOHG!<34;HE\EGO4B\!HO4;3JK!=B7<H37J;O=J!
BHC! B\\OBH43J! BHC!5B7V3<! B443JJA! "<! B\JE! ;OG;\OG;<J! <;3!
O5=E7<BH43!ED!HB<OEHB\!OH<373J<!BHC!=F6\O4!OHU3J<53H<!OH!
/^0! OH! =7E5E<OHG! =B7<H37J;O=J! BHC! B\\OBH43J! 3HB6\OHG!
DO75J! <E! F<O\Oe3! <34;HE\EGO4B\! HO4;3J! BHC! 3[=BHC! <;3O7!
5B7V3<JA!!

QAR! *B=O<B\OeOHG!EH!<34;HE\EGO4B\!HO4;3J>!';3!PE73BH!
J<7B<3GL!!

$H3! ED! <;3! D3B<F73J! ED! <34;HE\EGO4B\! 3UE\F<OEH! OJ! <;3!
DE75B<OEH! ED! J=34OB\Oe3C! 5B7V3<! HO4;3J! <;B<! F<O\Oe3! UB7ON
BH<J! ED! <;3! CE5OHBH<! <34;HE\EGO3J! E7! C3JOGH! 4EH43=<JA!
'34;HE\EGL! HO4;3J! B73! O5=E7<BH<! DE7! B! HF5637! ED! 73BN
JEHJA!fO7J<K!<;3L!3HB6\3!<;3!\3JJ37!C3U3\E=3C!4EFH<7O3J!<E!
3H<37! <;3! <34;HE\EGL! 5B7V3<! @O<;EF<! 63OHG! 73`FO73C! <E!
5EU3! BHC! 4E5=3<3! B<! <;3! D7EH<O37! ED! O<J! C3U3\E=53H<A!
M34EHCK!5B7V3<!HO4;3J!4BH!3HB6\3! JOGHODO4BH<!B4<OUO<L!6L!
C3U3\E=OHG!4EFH<7L!DO75J!6L!B==\LOHG!<;3!H3@!<34;HO`F3J!
<E!\E4B\!=7E6\35JK!DE7!@;O4;!<;373!OJ!\O<<\3!OH<373J<!B5EHG!

B#2/!O` ! *.49!T0:$-#1 !V01:7/!'W !<AA:/!X ! !

!
!/+."$D!!1AMA!&H<EH!3<!B\K!a899Rb!';3!G\E6B\!<34;HE\EGL!73UE\F<OEH>!6OE?HBHE?5B<37OB\J!<73HCJ!BHC!<;3O7!JLH37GO3J!@O<;!OHDE75B<OEH!
<34;HE\EGL!6L!89R:K!/&#0!

!!
IOE<34;HE\EGL! 2B<37OB\!<34;N

HE\EGL!
#BHE<34;HE\EGL!

I
OE<34;

H
E\EGL !

Computational biology 
07FG!<3J<OHG!JO5F\B<OEHJN!
?#/02,.=,&42#<)4J&"+4)/=&;.+94&,%;&;#,9%/4)#"4!

"HCFJ<7L!03UK!
73CF43C!4EJ<K!
<O53!BHC!4FJ<E5!
C3JOGH3C!C7FGJ!

+3B\<;!CB<B!EH!
4;O=J!

!!
+3B\<;!

Biomedical engineering 
K#%#=,**1&#%8,4#8$&4+.9$.1J&,.)#<#"#,*&)#44+$4L/.9,%47&
%$+.,*&0./4)2$)#"4!
M$,*)2L*#<$&$N0$"),%"$L"/4)4!

,E@37!
4EJ<J?<O53K!OHN
473BJ3C!\OD3!3[N
=34<BH4LK!

fB4O\O<B<OHG! fB4O\O<B<OHG!

2
B
<37OB
\J!<34;

H
E\EGL !

Tissue engineering 
E.)#<#"#,*&2$,.)&)#44+$7!
:.$,)&2$,.)&,)),">4&G#)2&9$%$.,)$;&)#44+$4!

"5=7EU3C!;3B\<;! )\O5OHB<OHG!=73N
5B<F73!C3B<;J!

!!

Smart materials 
137JEHB\!"0?CB<B6BJ3K!
(%4),%)&4$"+.$&(CLC,),!

M34F7O<L!
a6OE53<7O4Jb!

"HJ<BH<!735E<3!
=F74;BJOHG!

fB4O\O<B<OHG!

Agile manufacturing 
O*/3,*&3+4#%$44&$%)$.0.#4$&5"/%4+=$.@;#.$")&/.;$.@
;$*#8$.L=,#%),#%L).,">6!
-/G$.&/<&3+4#%$44&IOP4&#%&,3/8$A!

!! *EHJF537!
=E@37K!
-EU37H53H<!
4EH<7E\!

!!

#
BH
E<34;

H
E\EGL !

Smart system-on-a-chip 
K#"./@*/",)/.&),9&G#)2&"/==+%#",)#/%!
Q%,3*$;&0$.4#4)$%"$&4+.8$#**,%"$L*/9#4)#"4!

!! !! "HCFJ<7OB\!3DDON
4O3H4LK!17OUB4L!
6B77O37J!

Nano-instrumentation 
IOEN53BJF7353H<J?G3H3<O4!
:#=$*1&2$,*)2&#%</.=,)#/%!

!! !! 173U3H<OU3!53CON
4OH3!

Molecular manufacturing 
*B\B\L<O4!BO7!HBHEJ47F6637(!5E\34F\B7NJ4B\3!DE7!73N
5EUB\!ED!*$K!*$8!B<!JEF743!
03473BJ3!OH!3HUO7EH53H<B\!3DD34<J!ED!DEJJO\!DF3\!FJ3!

!! !! !!



!!

!

a*"-Ib!;BJ! DB4O\O<O3J! <;B<!=7ECF43!UB44OH3J! DE7!53HOHGO<OJ!
I!BHC!;3=B<O<OJ!IA!%B44OH3J!DE7!+"%K!;35E=;O\OB!BHC!4;E\N
37B!B73!FHC37!C3U3\E=53H<A!"H!COBGHEJ<O4JK!*"-I!;BJ!=7EN
CF43C!BHB\L<O4B\!JLJ<35J!4B=B6\3!ED!C3<34<OHG!+"%K!;3=B<ON
<OJ!IK!;37=3J!JO5=\3[K!4;BGBJK!\3=7EJL!BHC!E<;37!COJ3BJ3JA!
"<!;BJ!B\JE!=7ECF43C!=7E63J!DE7!=\BH<!COJ3BJ3JK!B6EF<!:9!
3HeL53JK!BHC!BH!BCCO<OEHB\!RS9!53CO4B\!BHC!=;B75B43FN
<O4B\!=7ECF4<JA!

+E@3U37K!*F6B!H33C3C!<E!3[=BHC!<;3!5B7V3<!ED!O<J!=;B7N
5B43F<O4B\!=7ECF4<JA!'E!DB4O\O<B<3!<;OJ! OHO<OB<OU3K!*"-I!473N
B<3C! B! J35ON=7OUB<3! 3H<37=7OJ3K! +37637! IOE<34;A! +37637!
IOE<34;! ;BJ! JOH43! C3U3\E=3C! _EOH<! U3H<F73J! BHC! OH<37HBN
<OEHB\! 73=73J3H<B<OU3J! <E! 3HB6\3! O<! B443JJ! OH<37HB<OEHB\!
5B7V3<JA!fE7!3[B5=\3JK!P33!IOEG3H3<O4JK!B!COUOJOEH!ED!P33!
1;B75B! a"HCOBb! BHC! +3637! IOE<34;! a*F6Bb! ;BU3! 3H<373C!
OH<E!B!_EOH<!U3H<F73!<E!=7ECF43!BHC!5B7V3<!B!7BHG3!ED!6OEN
<34;HE\EGL! =7ECF4<J! OH! "HCOBA! ';3J3! 5B7V3<OHG! U3H<F73J!
B73!BO53C!B<!G3<<OHG!B443JJ!<E!<;3!"HCOBH!5B7V3<!<;7EFG;!
J=34OB\!=7O4OHG!BHC! <34;HE\EGL! <7BHJD37A!MO5O\B7\LK! <;3!*FN
6BH!*3H<73!ED!2E\34F\B7! "55FHE\EGL! a*"2bK!BHC! O<J!4E5N
5374OB\! 67BH4;!*"2&I!M&!BHC!I"$*$#! "HCOB! ,<C! ;BU3! DON
HB\Oe3C!B!_EOH<!U3H<F73!BG73353H<!<E!J3<!F=!I"$*$#!1;B7N
5B43F<O4B\J!,<CK!B!H3@!5BHFDB4<F7OHG! DB4O\O<L! <E!=7ECF43!
BHC!5B7V3<!;3B\<;!4B73!=7O5B7O\L!OH!<;3!"HCOBH!5B7V3<A!

*F6B! 734EGHOe3J! <;B<!GBOHOHG!B443JJ! <E! <;3!G\E6B\!5B7N
V3<! OHUE\U3J! DE7GOHG!B\\OBH43J!@O<;!B!@OC3! 7BHG3!ED!3H<37N
=7OJ3JK! 3J=34OB\\L! <;EJ3! <;B<! ;BU3! 3[<3HJOU3! 5B7V3<OHG!
H3<@E7VJA!*F6BoJ!JF443JJ!OH!6OE<34;HE\EGL!OJ!B<<7O6F<3C!<E!
<;3!3[OJ<3H43!ED!B!47O<O4B\!5BJJ!ED!J4O3H<OJ<J!OH!HB<F7B\!BHC!
B==\O3C! J4O3H43J! BJ! @3\\! BJ! B! =E\O<O4B\! 4E55O<53H<! <E!
<34;HE\EGO4B\! OHHEUB<OEHJA! +E@3U37K! O<J! \EHG! <375! G7E@<;!
@O\\! C3=3HC!EH! <;3!*F6BH!6OE<34;HE\EGL! OHCFJ<7L! <E!5B7N
V3<! O<! =7ECF4<J! OH! <;3! G\E6B\! 5B7V3<! <;B<! =7EUOC3! 3[<7B!
73U3HF3J! <;B<!5BL! 63! =\EFG;3C!6B4V! OH<E! OHHEUB<OU3! B4N
<OUO<O3J!<E!G3H37B<3!DF<F73!=7ECF4<JA!!

RHR& (%)$.%,)#/%,*& ,**#,%"$4& )/& <,"#*#),)$& )$"2%/*/9#",*&

*$,.%#%9D&)2$&",4$&/<&?#/"/%&(%;#,&

';3! C3U3\E=53H<! ED! 4E5=\3[! OH<37\OHVBG3J! OHUE\UOHG! B!
@OC3! 7BHG3! ED! 3H<37=7OJ3J! C3JOGH3C! <E! 73CF43! <;3! 7OJVJ!
BJJE4OB<3C!@O<;! <;3!C3U3\E=53H<!ED!H3@!=7ECF4<J! J;B=3!
6OE<34;HE\EGL! OHCFJ<7L!H3<@E7VJA!';3J3!H3<@E7VJ!J33V!<E!
DB4O\O<B<3! B443JJ! <E! BHC! <7BHJD37! ED! <34;HE\EGL! BHC! OHDE7N
5B<OEH!3[4;BHG3K!BHC!73CF43!7OJVJ!BJJE4OB<3C!@O<;!=7ECN
F4<!C3U3\E=53H<K!=7ECF4<OEH!BHC!5B7V3<OHGA!

';373!B73!B<!\3BJ<!DEF7!DB4<E7J!<;B<!=7E5E<3!<;3!C3U3\E=N
53H<!ED!4E\\B6E7B<OEHJ!BHC!=B7<H37J;O=J!OH!6OE<34;HE\EGL>!
Bb! <;3!5F\<OCOJ4O=\OHB7L! HB<F73! ED! 6OE<34;HE\EGL! /^0! B4N
<OUO<O3J(!6b! OH473BJOHG!4E5=\3[O<L!ED!6OE<34;HE\EGL!/^0(!4b!
FH437<BOH<L!ED!4E55374OB\!JF443JJ!ED!6OE<34;HE\EGL!/^0!
=7ECF4<J!BHC(!Cb!<;3!4EJ<!ED!6OE<34;HE\EGL!/^0!B4<OUO<O3JA!
uR8v! ';3J3! DB4<E7J! B73! DF7<;37! 4E5=EFHC3C! 6L! G7E@OHG!
73J<7O4<OU3! BHC?E7! \3HG<;L! 73GF\B<E7L! 73GO53J! E7! 73`FO73N
53H<J!<;B<!OH473BJ3!<;3!4EJ<K!7OJV!BHC!FH437<BOH<LA!

';3!3UE\F<OEH!ED!IOE4EH!"HCOBK!B!4E5=BHL!3J<B6\OJ;3C!OH!
Rklg!OH!IBHGB\E73!BJ!B!_EOH<!U3H<F73!63<@33H!IOE4EH!IOEN
4;35O4B\J! ED! "73\BHC! BHC! \E4B\! OH<373J<JK! O\\FJ<7B<3J! <;3!
O5=E7<BH43! ED! OH<37HB<OEHB\! B\\OBH43JA! ';3! 4E5=BHL!

PE73B! OJ!3J<O5B<3C! <E!;BU3! OHU3J<3C!XMj:99!5O\\OEH!
@;O\3! <;3! =7OUB<3! J34<E7! OHU3J<3C! BH! BCCO<OEHB\! XMj! R!
6O\\OEH! OH! <;3! DO7J<! DEF7! L3B7JA! "H! 899RK! <;3!2OHOJ<37! ED!
M4O3H43!BHC!'34;HE\EGL!FHU3O\3C!B!=\BH!<E!OHU3J<!B6EF<!
XMj!8l9!5O\\OEH! <E! JF==E7<! G3HE53! 73J3B74;K! =7E<3OH!
4;35OJ<7L!BHC!6OEOHDE75B<O4JA!!

';3! GEU37H53H<! J3<! BJOC3! B6EF<! XMjQg9!5O\\OEH! <E!
;3\=! 3J<B6\OJ;! BHE<;37! S99! 6OE<34;HE\EGLN73\B<3C! U3HN
<F73J!6L!<;3!3HC!ED!899QA!';3!4EFH<7L!B\JE!3J<B6\OJ;3C!
EDDO4OB\! \OHVJ! BHC! EDDJ;E73! 43H<37J! @O<;! *;OHB! BHC! <;3!
XP! DE7! /^0A! ';3! EDDJ;E73! 43H<37J! B73! J3<F=! <E! DEJ<37!
4E\\B6E7B<OU3!73J3B74;!V33=! \E4B\!/^0!43H<37J!B673BJ<!
@O<;!H3@!C3U3\E=53H<J!OH!6OE<34;HE\EGLA!

';3!GEB\J!ED!<;3!GEU37H53H<!@373!4\3B7\L!J=3\<!EF<!OH!
<;3!PE73B!IOE<34;!8999!1\BH!ED!&4<OEH! <;B<!;BJ! <;733!
5BOH!=;BJ3J!BHC!73`FO73J!B!<E<B\!OHU3J<53H<!ED!XMj!R:!
6O\\OEH!6L!899lA!';3!DO7J<!=;BJ3!aRkkTNRkklb!BO53C!B<!
B4`FO7OHG! BHC! BCB=<OHG! 6OE=7E43JJOHG! BHC! O5=7EUOHG!
=37DE75BH43! ED! /^0! OHU3J<53H<A! ';3! J34EHC! =;BJ3!
aRkkgN8998b! DE4FJ3J!EH!4EHJE\OCB<OEH!ED! <;3!J4O3H<ODO4!
DEFHCB<OEH!DE7!C3U3\E=53H<!ED!HEU3\!=7ECF4<JA!';3!\BJ<!
=;BJ3! a899QN899lb! @O\\! <B7G3<! 6OE<34;HE\EGL! 5B7V3<!
3[=BHJOEH!\E4B\\L!BHC!OH<37HB<OEHB\\LA!

ME53!ED!<;3!5B_E7!=7ECF4<J!ED!<;3!PE73BH!6OE<34;HE\N
EGL! DO75J! OH4\FC3! +3=B<O<OJ! I! UB44OH3! <;B<! 4B=<F73C!
aT9c!ED!<;3!5B7V3<bK!B5OHE!B4OCJ!a89c!ED!<;3!5B7V3<b!
BHC! 7ODB5L4OH! aR9c! ED! <;3! 5B7V3<bA! &CCO<OEHB\\LK! <;3!
4EFH<7L!3[=E7<J!53CO4B\!COBGHEJ<O4!VO<JK!3`FO=53H<!BHC!
C7FGJA! &J! BH! BCC3C! OH43H<OU3K! 73J3B74;37J! OH! GEU37HN
53H<NBOC3C!OHJ<O<F<OEHJ!B73!B\\E@3C!<E!3J<B6\OJ;!DO75J!<E!
DB4O\O<B<3! J5EE<;! <7BHJD37! ED! <34;HE\EGL! E7! OHHEUB<OEHJ!
@O<;!;OG;!<B4O<!VHE@\3CG3!\3U3\JA!

';3! 6OE<34;HE\EGL! J34<E7! O5=E7<3C!5EJ<! ED! <;3! 3HBN
6\OHG!<34;HE\EGO3J!JF4;!BJ!<;EJ3!FJ3C!OH!D3753H<B<OEHK!
UB44OH3!BHC!C7FG!=7ECF4<OEH!<E!;3\=!C3U3\E=!<;3!4B=B4N
O<L!H33C!<E!634E53!BH!3[=E7<37!ED!C7FGJK!UB44OH3J!BHC!
COBGHEJ<O4! VO<JA! "H! BCCO<OEHK! <;3! 6OE<34;HE\EGL! J<7B<3GL!
OJ! 4\3B7\L! J=3\<! EF<! BHC! GEB\NE7O3H<3CA! 03J=O<3! 7343H<!
J4BHCB\JKQ!PE73B!;BJ!5EU3C!D7E5!<;3!=37O=;37L!ED!6OEN
<34;HE\EGL!<E!B!G\E6B\!=\BL37!OH!J<35!43\\!73J3B74;!BHC!
4\EHOHGA!

QA8! 2B7V3<! B443JJ! BHC! <34;HE\EGL! <7BHJD37>! ';3!
4BJ3!ED!+37637!IOE<34;!!

2B7V3<! B443JJ! =\BLJ! BH! O5=E7<BH<! 7E\3! OH! 3HB6\OHG!
DO75J! <E! 734EF=! <;3O7! OHU3J<53H<K!B4`FO73!H3@! <34;HE\N
EGL!BHC!V33=!B673BJ<!@O<;!<34;HE\EGO4B\!C3U3\E=53H<J!
OH! E<;37! 4EFH<7O3JA! "H<37HB<OEHB\!5B7V3<! B443JJ! OJ! =B7N
<O4F\B7\L!CODDO4F\<! OH! <;3!=;B75B43F<O4B\! OHCFJ<7L!CF3! <E!
CODD373H43J! OH! 73GF\B<E7L! JLJ<35JA! ';OJ! 4EF\C! OH473BJ3!
<;3! 4EJ<! ED! =7ECF4<! B==7EUB\! BHC! 5B7V3<OHGA! "H! <;OJ!
4BJ3K! DOHCOHG! B! =B7<H37! <;B<! VHE@J! ;E@! <E! HBUOGB<3!
<;7EFG;! 4E5=\3[! =;B75B43F<O4B\! 73GF\B<E7L! 73GO53J!
5BL!63!UO<B\!OH!GBOHOHG!B443JJ!<E!H3@!5B7V3<JA!

';3!*F6BH!3[=37O3H43J!OH!6OE<34;HE\EGL!4E55374OB\ON
eB<OEH! ;OG;\OG;<J! <;3! O5=E7<BH<! 7E\3! 5B7V3<! B443JJ!
=\BLJ! OH! JFJ<BOHOHG! DF7<;37! =7ECF4<! C3U3\E=53H<A! ';3!
*3H<37! DE7! -3H3<O4! )HGOH337OHG! BHC! IOE<34;HE\EGL!

*.49!TIUKN*>!V01:7/!'W !<AA:/!X ! B#2/!'( !
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/3D373H43J!BHC!HE<3J!

RA! P73537K!2!BHC!-\3HH37J<37K!/A!a899Tb!zM<7EHG!23CON
4OH3>! *73B<OHG! "H43H<OU3J! DE7! 1;B75B43F<O4B\! /3N
J3B74;!EH!#3G\34<3C!0OJ3BJ3JzK!17OH43<EH>!17OH43<EH!
XHOU37JO<L!173JJ!

8A! )F7E=3BH!*E55OJJOEHA! a8998b!S/%;$.4& /<& *#<$H& !)/@
.#$4& </.& *#<$& 4"#$%"$4& .$4$,."2& 5<./=& )2$& T/+.)2& ,%;&
T#<)2&<.,=$G/.>&-./9.,==$4bA!,F[356EF7GK!$DDO43!ED!
$DDO4OB\! 1F6\O4B<OEHJ! ED! <;3! )F7E=3BH! *E55FHO<O3JK!
==A!8l!

QA! ,BH_EF@K! sA$! BHC! 2B4\3ECK! 2A! a899:b! M<B<OJ<O4B\!
<73HCJ!OH!=;B75B43F<O4B\!73J3B74;!DE7!=EE7!4EFH<7O3JK!
WE7\C!+3B\<;!$7GBHOeB<OEHA!

TA! sF5BK!*A!BHC!PEHC3K!%A!a8998b!'34;HO4B\!4;BHG3!BHC!
JFJ<BOHB6\3! C3U3\E=53H<K! 0OJ4FJJOEH! =B=37K! *"0K!
+B7UB7C!XHOU37JO<LA!

:A! 1373eK!*A!BHC!ME3<3K!,A!aRkggbA!Z*B<4;OHG!X=!OH!'34;N
HE\EGL>! )H<7L!IB77O37J! BHC!WOHCE@J!ED!$==E7<FHO<LK]!
OH! 0EJOK! -A! $)& ,*A! 3CJAK! :$"2%#",*& U2,%9$& ,%;& Q"/@
%/=#"&:2$/.1K!1OH<37!1F6\OJ;37JK!,EHCEHK!XPA!

SA! X#*'&0! a899Tb! IOE<34;HE\EGL! 17E5OJ3>! *B=B4O<LN
6FO\COHG! DE7! 1B7<O4O=B<OEH! ED! 03U3\E=OHG! *EFH<7O3J! OH!
<;3!IOE34EHE5LK!VIU:ECL(:QL(-ULWXXYLW!

lA! 1AMA!&H<EH!3<!B\K!a899Rb!';3!G\E6B\!<34;HE\EGL!73UE\FN
<OEH>! 6OE?HBHE?5B<37OB\J! <73HCJ! BHC! <;3O7! JLH37GO3J!
@O<;!OHDE75B<OEH!<34;HE\EGL!6L!89R:K!/&#0!

gA! )7HJ<! ^! .EFHG! a899:b! I3LEHC! IE7C37J>! -\E6B\! IOEN
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