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T,CC;MMÙ ,)8 2̀IE3CJ;C8 U7[!>?V[O2MJ(83,)8 H2MJ,I3H,I2C,I(;) ()

EF8C;2HH(M(G,I3K3MIH[BC;G[!V

IE

52),CBM,)3I[OG([T;)J[7[

13;DEFH[̀ 3H! >=[T@& ! b!#

TE3) +B,)8 U;M),CB[!>?$[4;G,M83DIEH;J()IC,G;)I()3)I,M,)8

()IC,DM,I33,CIEn2,S3H,)8 IE3(C(KDM(G,I(;)HJ;CIE3IE3CK,M,)8

K3GE,)(G,MDC;D3CI(3H;JIE3M(IE;HDE3C3[7[13;DEFH[ 3̀H[! ??&

%!?$ b%#!%

TM()37O ,)8 X;8),C 7̀[ !>>#[ T,) 3G;);K(G D;CDEFCF G;DD3C

K()3C,M(P,I(;) R3*3)3C,I38 RF,IFD(G,MG,MGQ,MS,M()3K3MI* 7[

13;DEFH[̀ 3H[! >@& ?!!$ b?!#@

TM;;HU[#==![X2RRM()*K,*K,GE,KR3CH! G2D;M,H! ,)8 D;CDEFCF

G;DD3C83D;H(IH[6)I3C),I(;),M13;M;*F̀ 3N(3L! %$& #?V b$!!

TM;;HU[#==#[X2RRM()*K,*K,GE,KR3CH! G2D;M,H,)8 D;CDEFCFG;DD3C

83D;H(IH[6)& ZC)HI1"38[#[4C;)I(3CH() 13;GE3K(HICF' dC*,)(G!

O;M2I(;)! ,)8 dC3e3D;H(I13;GE3K(HICF! 6)I3C),I(;),MX;;S O3C(3H!

N[@&!>! b#!A

T;;S3è ! +(MH;) /7,)8 e,N(3H/1O[#==%[TE,C,GI3C(HI(GH,)8

*3)3H(H;JD;CDEFCFG;DD3CQ*;M8 83D;H(IH& #% /̂ /2 +;CSHE;D[

T;83HOD3G(,MB2RM(G,I(;)! V& !A b$%

T;C3eB! Y3HM3COZ,)8 ZHH3)3Z7[#==@[')2H2,MMFT2QC(GE K,*K,H

,HH;G(,I38 L(IE *(,)ID;CDEFCFG;DD3C83D;H(IH& ZN(83)G3JC;K

X()*E,K! 'I,E[13;M;*F! $%& %! b%%

T;\Y1! X3MM7e,)8 B,)SE2CHÌ 7[!>A>[̂ E36)I3CDC3I,I(;) ;J6*)3;2H

;̀GSH[13;C*3/MM3) ,)8 ')L()[5;)8;)! %V=& %$# b%%V

TF*,) 15,)8 T,)83M,B/[!>>V[BC3M(K(),CFHI28F;J*;M8 D,CI(I(;)()*

,K;)*DFCCE;I(I3! DFC(I3! K,*)3I(I3! ,)8 GE,MG;DFC(I3() *;M8Q

H,I2C,I38 GEM;C(83H;M2I(;)H,I@== I;A==?l! !%=UB,"!%==R,CH#[

6)& Ê;KDH;) 74.["38[#[U,*K,H! 4M2(8H! ,)8 dC3e3D;H(IH

U()3C,M;*(G,M/HH;G(,I(;) ;JT,),8,OE;CIT;2CH3! #$& !#> b!$A

e3_N3CGE3_C37! B3I(IT! 1(M3N,0! ,̀8P(K(;N(IGE 0! U3M)(S;N,m,)8

O,)+S;Nm[#==![e3DIE 8(HIC(R2I(;) ;J3,CIEn2,S3H() IE3X,(S,M

>#%
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C(JIHFHI3K,)8 (IH(KDM(G,I(;)HJ;CIE3CE3;M;*F;JIE3M(IE;HDE3C3[

13;DEFH(GH7;2C),M;J6)I3C),I(;)! !%@& A!% bA$=

e3J,)IU7,)8 eC2KK;)8 UO[!>>=[e3C(N,I(;) ;JH;K3K;83C) ,CG

K,*K,HRFK3MI()*;JF;2)*H2R82GI38 M(IE;HDE3C3[0,I2C3! $%A&

@@# b@@V

e3J,)IU7! &2 74! Y3D3PE()HS,HB! +,)*-! 9E,)*-,)8 &(,;5[

#==#[/8,S(I3H& O;K3N,C(,I(;)H;) ,IE3K3[/GI,B3IC;M;*(G,

O()(G,! !?& !#> b!%#

ZKK;)H+.[!>$$[d) IE3K3GE,)(HK ;JIE383D;H(I(;) ;JG3CI,()

K3I,MM(J3C;2HM;83HFHI3KH,HH;G(,I38 L(IE *C,)(I(GR,IE;M(IEH[6)& dC3

83D;H(IH;JIE3L3HI3C) OI,I3H[03L:;CS! /K3C(G,) 6)HI(I2I3;J

U()()*,)8 U3I,MM2C*(G,MZ)*()33CH! $#A b$%>

ZIE3C(8*3U/! +,MMm7! T;\O4,)8 m3C);) .̀[!>?%[.(*E JM2(8

DC3HH2C3 82C()* C3*(;),M K3I,K;CDE(HK ,)8 83J;CK,I(;)&

6KDM(G,I(;)HJ;CK,HHIC,)HD;CI,)8 83J;CK,I(;) K3GE,)(HKH[7;2C),M

;J13;DEFH(G,M̀ 3H3,CGE! X?>& %$%% b%$V?

ZL,CI/! XCF,) +X,)8 1(MM7X[!>A$[U()3C,M;*F,)8 *3;GE3K(HICF;J

IE3F;2)*3CN;MG,)(G(HM,)8H;JI;)*,! O[+[B,G(J(G[7;2C),M;J

B3IC;M;*F! !%& %#> b%@V

4(3M8 T+[!>@@[O2MJ2C(H;I;D3,R2)8,)G38,I,! X()*E,K8(HIC(GI! 'I,E[

ZG;);K(G13;M;*F! @!& ?V= b?A!

4;2C)(3C̀ d[!>@A[̂ E3D;CDEFCFG;DD3C83D;H(I3\D;H38 () IE35(R3CIF

;D3)QD(IK()3)3,CZMF! 03N,8,[B,CI6[HF)*3)3I(GJ;CK,I(;)[

ZG;);K(G13;M;*F! @#& VA b?!

4FJ3+O! BC(G307,)8 Ê;KDH;) /X[!>A?[4M2(8H() IE3Z,CIE_HTC2HI[

ZMH3N(3C! ! b$?$

128K2)8HH;) /[!>>=[ZKDM,G3K3)I;J8(S3H! H(MMH,)8 GC2HI,MK,*K,

GE,KR3CH,I8(N3C*3)IDM,I3R;2)8,C(3H[ 3̂GI;);DEFH(GH! !A@& #VA

b#AV

12(MM;2 45,)8 X2C;NZ[#==$[ Ê383N3M;DK3)I,)8 JC,GI2C()*;J

DM2I;)(G,D3\3H& 6KDM(G,I(;)HJ;CD;CDEFCF;C383D;H(IH[Z,CIE ,)8

BM,)3I,CFOG(3)G353II3CH! #!%& $%! b$V@

12HI,JH;) 5X,)8 .2)I7B[!>AV[ Ê3D;CDEFCFG;DD3C83D;H(I,IZM

O,MN,8;C! TE(M3[ZG;);K(G13;M;*F! A=& ?VA b>!#

.,CC(H/T! Y,K3)3IHSFmO! +E(I30T! /GEI3CR3C*E Z,)8 F̀,) T1[

#==$[U3MI()GM2H(;)H() N3()H& 5()S()*K,*K,H,)8 D;CDEFCFT2

83D;H(IH[OG(3)G3! $=#& #!=> b#!!!

.,F,HE(Y,)8 dEK;I;.[!>>![O;M2R(M(IF;J*;M8 () 0,TM,)8 .

#

OQ

R3,C()* ,n23;2H H;M2I(;)H ,I#V= c $V=l[ 13;GE(K(G, 3I

T;HK;GE(K(G,/GI,! VV& #!!! b#!#@

.383)n2(HI7+ ,)8 5;L3)HI3C) 7X[!>>%[ Ê3C;M3;JK,*K,H() IE3

J;CK,I(;) ;JEF8C;IE3CK,M;C383D;H(IH[0,I2C3! $A=& V!> bV#A

.383)n2(HI7+! /CC(R,H/7,)8 3̀F);M8H 7̂[!>>?[ZN;M2I(;) ;J,)

()IC2H(;)QG3)I3C38 EF8C;IE3CK,MHFHI3K& 4,CO;2IEQ3,HI53D,)I;

D;CDEFCF,)8 3D(IE3CK,MT2Q/2 83D;H(IH! BE(M(DD()3H[ZG;);K(G

13;M;*F! >$& $A$ b%=%

.3()C(GE T/! eC(3H)3Ĉ ! OI3Jt)HH;) /,)8 O3L,C8 Û[#==%[U,*K,I(G

N,D;CG;)IC,GI(;) ,)8 IE3IC,)HD;CI;J*;M8 JC;K IE3D;CDEFCF

3)N(C;)K3)II;3D(IE3CK,M;C383D;H(IH[13;M;*F! $#& A@! bA@%

.3KM3F77,)8 7;)3H+ [̀!>@%[TE3K(G,M,HD3GIH;JEF8C;IE3CK,M

,MI3C,I(;) L(IE 3KDE,H(H;) EF8C;*3) K3I,H;K,I(HK[ ZG;);K(G

13;M;*F! V>& V$? bV@>

.3KM3F77! TF*,) 15! 43() 7X! ;̀R()H;) 1̀ ,)8 eu/)*3M;+U[!>>#[

.F8C;IE3CK,M;C3QJ;CK()*DC;G3HH3H() IE3M(*EI;JHI28(3H() C;GS

R2JJ3C38 HFHI3KH& 6[43QT2Q9)QBR H2MDE(83H;M2R(M(IFC3M,I(;)H[

ZG;);K(G13;M;*F! ?A& ! b##

.3)8CFe! TE(N,H/! 3̀38 O ,)8 5;)*7[!>?![13;GE3K(G,M3N(83)G3

J;CK,*K,I(GJM2(8H() D;CDEFCFG;DD3CK()3C,M(P,I(;)& # 6;)QDC;R3

,),MFH(H;JT2 G;)I3)IH;JK,J(GK()3C,MH! Y;M;2M,(*)3;2HG;KDM3\[

T;)IC(R2I(;)HI;U()3C,M;*F,)8 B3IC;M;*F! A?& %=% b%!#

.3)M3F̀ +,)8 UG0,RR /[!>A?[U,*K,I(GN,D;CDM2K3H,)8 *C;2)8Q

L,I3C()I3C,GI(;) () D;CDEFCF G;DD3C3KDM,G3K3)I[ ZG;);K(G

13;M;*F! A$& ! b#=

.(M8C3IE +[!>?![1C,8(3)IH() H(M(G(GK,*K,GE,KR3CH& 6KDM(G,I(;)HJ;C

M(IE;HDE3C(GK,*K,I(HK[ 7;2C),M;J13;DEFH(G,M 3̀H3,CGE! ?@

"X!!#& !=!V$ b!=!>#

.;MM(8,F7̀! +(MH;) /7! XM3N() B5! 3̂883C67! e2)E,KBe,)8 B(IP)3C

U[#==#[B;CDEFCF*;M8QG;DD3CK()3C,M(H,I(;) () IE3T,8(,8(HIC(GI!

3,HI3C) 5,GEM,) 4;M8 X3MI! 03LO;2IE +,M3H! ,)8 (IHC3M,I(;)HE(D I;

HE;HE;)(I(GK,*K,I(HK[U()3C,M(2Ke3D;H(I,! $A& !== b!!@

.;2 9-! U;&&! 1,;:4! -2 &U,)8 U3)*&7[#==$[/8,S(I3! ,

D;HH(RM3E;HIC;GS J;CD;CDEFCFG;DD3C83D;H(IH& T,H3HI28(3H;J

D;CDEFCFG;DD3CR3MIH() I(R3I,) DM,I3,2 ,)8 () );CIE3C) TE(M3[

U()3C,Me3D;H(IH! ##"!#& ! b!#"() TE()3H3L(IE Z)*M(HE ,RHIC,GI#

.;2 9-[#==%[B;CDEFCFT2QU;Q/2 83D;H(IH& O;K3)3L()H(*EIH,)8

,8N,)G3H[Z,CIE OG(3)G34C;)I(3CH! !!"!#&!$! b!%$ "() TE()3H3

L(IE Z)*M(HE ,RHIC,GI#

.;2 9-! 1,;:4! -2 &U! 2̀(9:,)8 U;&&[#==%[dC(*() ;J

,8,S(I(G()IC2H(N3H*3)3C,I38 82C()*U(8QU(;G3)33,HIQL3HI3\I3)H(;)

() H;2IE3C) (̂R3I[Z,CIE ,)8 BM,)3I,CFOG(3)G353II3CH! ##=& !$> b

!VV

.;2 9-! B,) &4! :,)*9U,)8 -2 &U[#==A[B;CDEFCFT2Q"U;Q/2#

83D;H(IH);C3M,I38 I;;G3,)(GQHM,R H2R82GI(;)& Z\,KDM3HJC;K

TE()3H3D;CDEFCF83D;H(IH() G;)I()3)I,MH3II()*H[13;HG(3)G3! #!

"##& $$# b$V!"() TE()3H3L(IE Z)*M(HE ,RHIC,GI#

.2II;) e.+! e3KDHI3Ĉ 7! XC;L) BZ,)8 X3GS3COe[!>>=[/)3L

K3GE,)(HK;J*C,)(I33KDM,G3K3)I& 6)IC2H(;) () ,GI(N3HE3,CP;)3H[

0,I2C3! $%$& %V# b%VV

.F)8K,) e+[!>?V[B3IC;M;*F;J6*)3;2H,)8 U3I,K;CDE(G̀ ;GSH[03L

:;CS& UG1C,LQ.(MMX;;S T;KD,)F! A?@ bA??

7,GSH;) 7[#==#[4,2MI()*! JM;L! ,)8 IE3HIC3)*IE ;JIE3G;)I()3)I,M

M(IE;HDE3C3[6)I3C),I(;),M13;M;*F̀ 3N(3L! %%& $> b@!

73)H;) U5[!>@A[O2MJ2C(H;I;D3H,)8 K()3C,M*3)3H(H[6)& X,C)3H.5

"38[#[13;GE3K(HICF;J.F8C;IE3CK,MdC3e3D;H(IH[03L:;CS&

.;MI! (̀)3E,CI,)8 +()HI;)! !%$ b!@V

72*;B7[!>>A[Z\D3C(K3)I,MHI28F;JIE3R3E,N(;C;JG;DD3C,)8 *;M8 ()

IE3HFHI3K& .,DM;*C,)(I3QT243OQ43OQ/2Q.
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,)8 !==UB,[U,HI3Ce3*C33 Ê3H(H[T;MM3*3B,CS! ')(N3CH(IF

;JU,CFM,)8

72*;B7! T,)83M,B/,)8 B(GG;M(BU[!>>>[U,*K,I(GH2MJ(83H,)8 /2,

T2 C,I(;H() D;CDEFCF83D;H(IH& /) 3\D3C(K3)I,MHI28F;JG;DD3C,)8

*;M8 D,CI(I(;)()*,I?V=?l! !==UB,() ,E,DM;*C,)(I(GK3MIQ

DFCCE;I(I3Q()I3CK38(,I3H;M(8 H;M2I(;)Q*;M8 K3I,M,HH3KRM,*3! ,I*,H

H,I2C,I(;)[5(IE;H! %@& VA$ bV?>

Y,FOU! Y2CIP/,)8 1;8;FZ[!>>V[ 3̂CI(,CFK,*K,I(G,)8 I3GI;)(G

JC,K3L;CS ;JIE3ZM̂ 3)(3)I3G;DD3C83D;H(I! H;2IEL3HI3C) TE(M3

"$%?O I;$V?O #[13;M;*(G,MO;G(3IF;J/K3C(G,/RHIC,GIHL(IE

BC;*C,KH! #A& /%=>

Y3(IE 7e! +E(I)3F7/! .,II;C(Y")%.H!>>A[ Ê3C;M3;JK,*K,I(G

H2MJ(83H,)8 K,J(G,MS,M()3K,*K,H() IE3X()*E,K,)8 (̂)I(GK()()*

8(HIC(GIH! 'I,E[7;2C),M;JB3IC;M;*F! $?& !@A> b!@>=

Y3CC(GE !̀ 1;M8J,CR !̀ 1C;N3He,)8 1,CL() O[#===[̂ E3*3;8F),K(GH

;J L;CM8QGM,HH *;M8 83D;H(IH& TE,C,GI3C(HI(GH! HD,G3QI(K3

8(HIC(R2I(;)H! ,)8 ;C(*()H[ 3̀N(3LH() ZG;);K(G13;M;*F! !$& V=!

bVV!

Y3HM3COZ! TECFHH;2M(HO5,)8 O(K;) 1[#==#[1;M8 () D;CDEFCFG;DD3C

83D;H(IH& 6IH,R2)8,)G3,)8 J,I3[dC313;M;*F 3̀N(3LH! #!& !=$

b!#%

Y(CSE,K m̀[!>A#[B;CDEFCF83D;H(IH[6)& XM,GS,8,C 1̀ " 38[#[

3̀D;CI;J/GI(N(I(3HB,CIX[13;M;*(G,MO2CN3F;JT,),8,! A#Q!R& @#

b@%

53)*TX! 9E,)*&T! TE3) :7! +,)*O&! 1;2 9̂,)8 TE3) +[#==A[

e(HG2HH(;) ;) IE3C3M,I(;)HE(D R3IL33) TE()3H3D;CDEFCFG;DD3C

83D;H(IH,)8 ,8,S(I(GC;GSH[Z,CIE OG(3)G34C;)I(3CH! !%"V#& !>> b

#!="() TE()3H3L(IE Z)*M(HE ,RHIC,GI#

5()8*C3) +[!>$A[O2GG3HH(;) ;JK()3C,MH,)8 I3KD3C,I2C3H;JJ;CK,I(;)

() ;C383D;H(IH;JK,*K,I(G,JJ(M(,I(;)[̂ C,)H,GI(;)H;JIE3/K3C(G,)

6)HI(I2I3;JU()()*,)8 U3I,M! !#@& $V@ b$A@

5(HI3C7̀ ,)8 Y3CC T̀[!>>![4M2(8QK3GE,)(G,MK;83MH;JGC,GS

DC;D,*,I(;) ,)8 IE3(C,DDM(G,I(;) I;K,*K,IC,)HD;CI() 8(S3H[

7;2C),M;J13;DEFH(G,M̀ 3H3,CGE! >@& !==%> b!==AA

5;L3MM7e ,)8 12(MR3CI7U[!>A=[5,I3C,M,)8 N3CI(G,M,MI3C,I(;)Q

K()3C,M(P,I(;) P;)()*() D;CDEFCF;C383D;H(IH[ZG;);K(G13;M;*F!

@V& $A$ b%=?

5;L3)HI3C) 7X[!>>%[e(HH;MN38 N;M,I(M3G;)G3)IC,I(;)H() ,) ;C3QJ;CK()*

K,*K,[13;M;*F! ##& ?>$ b?>@
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5;L3)HI3C) 7X,)8 O()GM,(C+e[!>>@[Z\H;MN38 K,*K,I(GJM2(8 ,)8 (IH

C;M3() IE3J;CK,I(;) ;JG;KRQM,F3C38 n2,CIP,IIE3TC3I,G3;2H

5;*I2)*+QU;83D;H(I! :2S;) 3̂CC(I;CF! T,),8,[ Ĉ,)H,GI(;)H;J

IE3̀ ;F,MO;G(3IF;JZ8()R2C*E! Z,CIE OG(3)G3H! ?A& #>! b$=$

5F)I;) O7! T,)83M,B/,)8 B(GG;M(BU[!>>$[/) 3\D3C(K3)I,MHI28F;J

IE3D,CI(I(;)()*;JG;DD3CR3IL33) DFCCE;I(I3,)8 ,E(*E H(M(G,

CEF;M(I(GK3MI[ZG;);K(G13;M;*F! ??& >=! b>!V

U,**(/! 7,GSH;) 7/! UGY3)P(3e,)8 BC(3HIM3FY[#===[Z,CIEn2,S3

J;G,M83DIEH! 3JJ3GI(N33M,HI(GIE(GS)3HH! ,)8 IE3HIC3)*IE ;JIE3

G;)I()3)I,MM(IE;HDE3C3[13;M;*F! #?& %>V b%>?

U,HI3CK,) 1! X3CCF !̀ T;;S3è ,)8 +,MHE375[#==V[4M2(8

GE3K(HICF! HIC2GI2C,MH3II()*! ,)8 3KDM,G3K3)IE(HI;CF;JIE3̀ ;H,C(;

T2QU; D;CDEFCF ,)8 T2Q/*Q/2 3D(IE3CK,MN3()H! T;MM,E2,H(

8(HIC(GI! );CIE3C) TE(M3[ZG;);K(G13;M;*F! !==& ?$V b?@#

U,IE2C̀ ! 2̀(P7,)8 U2)(P,*,4[#===[ 3̀M,I(;)HE(D R3IL33) G;DD3C

I;)),*3;JTE(M3,) R,H3QK3I,MD;CDEFCF83D;H(IH,)8 dH(H;I;D3

C,I(;H[13;M;*F! #?& VVV bVV?

UG6))3HX6/,)8 T,K3C;) ZU[!>>%[T,CR;),I38! ,MS,M()3EFRC(8(P()*

K3MIHJC;K,H2RQ,CG3)N(C;)K3)I& U,)IM3L38*3H,KDM3HJC;KIE3

,̂R,CQ5(E(CQ̂,)*,Q43)(,CG! B,D2, 03L 12()3,[ Z,CIE ,)8

BM,)3I,CFOG(3)G353II3CH! !##& !#V b!%!

U(IGE3MM/.1[!>A$[U3I,MM;*3)(GR3MIH,)8 ,)*M3;J8(D ;JR3)(;JJ

P;)3H[0,I2C3! #%V& %> bV#

U;C,)8 m7[!>>#[BM2I;) 3KDM,G3K3)I() ,HIC(S3QHM(D J,2MIP;)3& Ê3

e;GI;CH4M,IBM2I;)! m(GI;C(,! /2HIC,M(,[7;2C),M;JOIC2GI2C,M

13;M;*F! !%& #=V b#!$
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