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2++L(2A! 12G!0+-+0+2D+!W2+D+//10G! -,0! P+1/Q0(2A! +*+D)0(D1*! F,)+2)(1*Y!W',E+2! JKcHYO!

>,L+02! >48! /G/)+P/! D,2)1(2! E+*P+)U/E1F+L! 1001G/! ,-! gJIIUbII! $i96.! /+2/,0/C!

SE(DE!10+!(PP+0/+L!(2),!*(ZQ(L!E+*(QP!),!V++F!)E+!)+PF+01)Q0+!1)!^!_!WUH[K!" YO!%E+!

SE,*+! /G/)+P! (/! F*1D+L! (2! 1! P1A2+)(D1**G! /E(+*L+L! 0,,P! ),! 0+LQD+! +2T(0,2P+2)1*!

P1A2+)(D!(2)+0-+0+2D+!W=fPf*f(2+2!+)!1*O!JKKbYO!!

!

%E+! >48! /G/)+P! Q/+L! (2! )E(/!L(//+0)1)(,2! (/! 1! SE,*+UE+1L! J[I UDE122+*!

_121\1S1!62/)()Q)+!,-!%+DE2,*,AG!W_6%Y!/G/)+PC!1P,2A!SE(DE!J`c!10+!L1)1!DE122+*/!

12L!b!10+!0+-+0+2D+!DE122+*/O!%E+!L1)1!DE122+*/!10+!A01L(,P+)+0/!)E1)!D,2)1(2!F1(0/!,-!

D,(*/! 12L! 10+! /+2/()(T+! ),! *,D1*! P1A2+)(D! -(+*L! (2! 1! D+0)1(2! L(0+D)(,2O! %E+! 0+-+0+2D+!

DE122+*/! 10+! P1A2+),P+)+0/! MQ(*)! 1S1G! -0,P! )E+! E+1L! ),! 0+D,0L! +2T(0,2P+2)1*!

P1A2+)(D!-(+*LO!%E+!/G/)+P!,F+01)+/!1)!1!)GF(D1*!/1PF*(2A!-0+ZQ+2DG!,-!J!V=\O!%E(/!
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!
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!

E(AE! )+PF,01*! 0+/,*Q)(,2! P1V+/! ()! /Q()1M*+! ),! /)QLG! 1QL(),0G! 1D)(T()G!S()E! -1/)!

-*QD)Q1)(,2/!(2!)(P+O!$(2D+!)E+!P1A2+)(D!-(+*L!(/!2,)!T,*QP+!D,2LQD)(T+C!()!F1//+/!)E+!

/D1*F! S()E,Q)! L(/),0)(,2O!%E(/!P1A2+)(D! F0,F+0)GC! D,QF*+L!S()E! +--+D)(T+! 2,(/+!

/E(+*L(2AC!P1V+!>48!-+1/(M*+!-,0!2+Q01*!/,Q0D+!*,D1*(\1)(,2O!!

! /67!9 &(%)0!3&),3*;,$*&#!

_2,S(2A!)E+!D,2LQD)(T()G!,-!)E+!M01(2!)(//Q+!12L!)E+!2+Q01*!DQ00+2)!A+2+01),0/C!

)E+!P1A2+)(D!-(+*L!,Q)/(L+!)E+!M01(2!D12!M+!L+0(T+L!MG!>1RS+**j/!+ZQ1)(,2/!12L!)E+!

D,2)(2Q()G!+ZQ1)(,2O!#1/+L!,2!1!ZQ1/(/)1)(D!1FF0,R(P1)(,2!W=fPf*f(2+2!+)!1*O!JKKbYC!

)E+! P1A2+)(D! -(+*L! (2)+2/()G!D12! M+!1FF0,R(P1)+L! MG!1! *(2+10! D,PM(21)(,2! ,-! )E,/+!

D0+1)+L! MG! )E+!2+Q01*!A+2+01),0/O!$+T+01*!P,L+*/! E1T+! M++2! F0,F,/+L! ),!(2T+0)! )E+!

A+2+01)(T+!0+*1)(,2/E(F!M+)S++2!2+Q01*!DQ00+2)!/,Q0D+/!12L!)E+!>48!,M/+0T1)(,2/O!52+!

P,L+*C!)E+!+ZQ(T1*+2)!DQ00+2)!L(F,*+!P,L+*C!1//QP+/!)E+!/,Q0D+!DQ00+2)!(/!*,D1*(\+L!(2!

,2+!0+/)0(D)+L!10+1!12L!-(2L/!)E+!M+/)!-()!)E1)!+RF*1(2/!)E+!>48!/+2/,0!P+1/Q0+P+2)/!

W<(**(1P/,2! 12L! _1Q-P12! JKaJYO!%E+! /+D,2L! P,L+*C! S()E!1!P(2(P1*! 1//QPF)(,2!

0+A10L(2A! )E+!'! &(4#(4!L(/)0(MQ)(,2! ,-! F,)+2)(1*! /,Q0D+/C! D1F)Q0+/!)E+! L(/)0(MQ)(,2! ,-!

/+2/()(T()G!-,0! +T+0G! P1A2+),P+)+0! ),! 2+Q01*! DQ00+2)/! L(/)0(MQ)+L! (2! )E+! M01(2O!62!

'E1F)+0! `C! )E+! /+D,2L!P,L+*! (/!Q/+L! ),! *,D1*(\+!E(AEUA1PP1! )(P+U*,DV+L!0+/F,2/+O!

%E+0+C!1!/,Q0D+!/F1D+!S()E!̀ JH^!DQ00+2)!/,Q0D+/!(/!L+-(2+L!Q/(2A!1!M,Q2L10G!+*+P+2)!

P,L+*!W#4>YO!%E+!<)'2!54)<2!P1)0(R!W>,/E+0!+)!1*O!JKKKY!)E1)!P1F/!2+Q01*!DQ00+2)/!),!

>48!/+2/,0!P+1/Q0+P+2)/!(/!D,PFQ)+L!M1/+L!,2!)E+!+*+D)0,P1A2+)(D!D,2LQD)(T()G!,-!

)E+! M01(2! )(//Q+O!%E+2! 2+Q01*! /,Q0D+! DQ00+2)/! D12! M+! +/)(P1)+L! MG! P(2(PQP! 2,0P!

+/)(P1)(,2!W>74Y!W=fPf*f(2+2!12L!6*P,2(+P(!JKK^YO!62!'E1F)+0! C̀!12!1T+01A+L!M01(2!
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/Q0-1D+!(/!1L,F)+L!-0,P!@0++$Q0-+0C!12L!D,U0+A(/)01)(,2!W@(AQ0+!HOHY!(/!F+0-,0P+L!),!

1LXQ/)!)E+!/(\+!12L!F,/()(,2!,-!)E+!1T+01A+L!E+1L!),!1FF0,R(P1)+*G!-()!)E+!(2L(T(LQ1*j/!

L(A()(\+L!E+1L!W@(/DE*!HIJHYO!!

!
7410()!8686!:=>!;# ?()14,+('+4#*6!

@(AQ0+!HOHO!>74!D,U0+A(/)01)(,2O!#,)E!E+1L!/(\+!12L!F,/()(,2!D12!M+!1LXQ/)+L!

),!-()!S()E!)E+!,Q)*(2+!/E1F+!-,0P+L!MG!L(A()(\1)(,2!F,(2)/O!!

!

"-)+0! 1*(A2P+2)! ,-! E+1L! S()E!)E+!>48! /G/)+PC! )E+! P,L+*! D12! -(21**G! M+!

-,0PQ*1)+LC!12L!E+0+! (/!L+/D0(M+L!Q/(2A!)E+!2,)1)(,2!,- !#1M1L(!+)!1*O!WHIJ^YO!8(T+2!

#$ % &' ( ) *$*( +*$*, *( - *$./ !1/! )E+! >48! P+1/Q0+P+2)! 1)! )(P+!+-!SE+0+!0 !(/! )E+! ),)1*!

2QPM+0!,-!DE122+*/C!)E+!PQ*)(UL(P+2/(,21*!,M/+0T1)(,2!)(P+!/+0(+/!(2!)E+!(2)+0T1*!,-!kIC!

%l!(/!1 % &' #) *#+*, *#2 .O!!$(P(*10*GC!A(T+2!)E+!2+Q01*!/,Q0D+!DQ00+2)/!1)!)(P+!+!12L!

/,Q0D+!4!),!M+!34*$C!)E+!1PF*()QL+/!,-!1**!L(F,*+/!1)!)(P+!+!(/!5$ % &' 3) *$*3+*$*, *36 *$./ !
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12L! )E+!PQ*)(UL(P+2/(,21*!2+Q01*! /,Q0D+!DQ00+2)/! (/!7 % &' 5) *5+*, *52 .O!%E+!>74!

P,L+*! 1//QP+/!1 8 97 : ; C! SE+0+!9 < = - >6 !(/! )E+! *+1L! -(+*L! P1)0(RC! 12L!; %

&' ?@*?+*, *?2 . < = - >2 !(/! )E+! ,M/+0T1)(,2!2,(/+!P1)0(RO!%E+!F0,M*+P! ,-!D,PFQ)(2A!

*+1L! -(+*L! P1)0(R! (/! D1**+L!+@)! 5#(A'(2! &(#B<)$C! SE(DE! )1V+/! (2),! 1DD,Q2)! )E+!

(2-,0P1)(,2!,-!/,Q0D+!/F1D+!/+)!QF!MG!#4>!P,L+*!12L!()/!D,2LQD)(T()GO!8(T+2!9 !12L!

1C!)E+!+/)(P1)(,2!,-!7C!1*/,!V2,S2!1/!+@)!4*C)(,)!&(#B<)$C!D12!M+!/,*T+L!MG!-(2L(2A!)E+!

/,*Q)(,2!),!)E+!<8U2,0P!,F)(P(\1)(,2!F0,M*+PC!!

7A6-B C1*9*D*E*FG% HIJKLMN O PQ#$ R 95$Q+
ST U : F+Q5$QVT U

+W

2

$X)

*!

SE+0+!F!(/!1!/D1*(2A!-1D),0C!D < = - > - !(/!1! /F1)(1*!D,T10(12D+!P1)0(R!,-! /+2/,0! /F1D+!

12L!E < = 6 >6 !1!/F1)(1*!F0(,0!D,T10(12D+!P1)0(R!SE(DE!(/!Q/+L!),!F+21*(\+!)E+!+2+0AG!

,-!)E+!+/)(P1)+L!/,Q0D+/!WE+0+!()!(/!)1V+2!),!M+!)E+!(L+2)()G!P1)0(RYO!8(T+2!)E1)!)E+!2+Q01*!

/,Q0D+/!A0+1)*G!,Q)2QPM+0!)E+!/+2/,0/C!)E+!(2T+0/+!F0,M*+P!(/!(**UF,/+LO!%E+0+-,0+C!)E+!

0+AQ*1)(,2!)+0P!0+/)0(D)/!/,*Q)(,2!MG!*(P()(2A!)E+!F,S+0!,-!/,Q0D+/O!%E+!/,*Q)(,2!D12!M+!

L+0(T+L!(2!1!D*,/+L!-,0P3!

7A6-B C1*9*D*E*FG8 E9/C9E 9/ : F+DGY) 1Z!

%E+!>74U;G)E,2!!),,*M,R!1**,S/!D,U0+A(/)01)(,2!12L!(PF*+P+2)/!#4>!12L!>74!),!

/,*T+!-,0!-,0S10L!12L!(2T+0/+!/,*Q)(,2/!W801P-,0)!+)!1*O!HIJbC!HIJ^YO!!

!630)$%&0#)012,3&.%,124!56678!!

4*+D)0,+2D+FE1*,A01FEG!W448Y!/E10+/!1!D,PP,2!FEG/(D1*!F0(2D(F*+!S()E!>48!

12L!F0,T(L+/!12,)E+0!2,2U(2T1/(T+!)+DE2(ZQ+!-,0!)E+!P+1/Q0+P+2)!,-!M01(2!1D)(T()G!S()E!

)+PF,01*!0+/,*Q)(,2!D,PF101M*+!),C!,0!+T+2!E(AE+0!)E12C!>48O!',0)(D1*!448!/(A21*/!
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10+!1*/,!P1(2*G!A+2+01)+L!MG!F,/)/G21F)(D!DQ00+2)/!D,2LQD)+L!MG!L+2L0()+/!,-!FG01P(L1*!

2+Q0,2/O!.(--+0+2)!)E12!>48C!448!P+1/Q0+/!)E+!+*+D)0(D!-(+*L!F,)+2)(1*/!(2LQD+L!MG!

2+Q01*!DQ00+2)/!)E0,QAE!+*+D)0,L+/!WT10G(2A!-0,P!1!-+S!),! 1!-+S!EQ2L0+L!(2!2QPM+0Y!

-(R+L!),!)E+!/D1*FO!.Q+!),!)E+!,0)E,A,21*!,0(+2)1)(,2/!,-!P1A2+)(D!12L!+*+D)0(D!-(+*L/!

(2LQD+L!MG!1!DQ00+2)!L(F,*+C!448!(/!P,0+!/+2/()(T+!),!01L(1*!DQ00+2)/C!12L!P,0+!0+1L(*G!

L+)+D)/!/(A21*/!-0,P!)E+!L++F!/,Q0D+/!,-!)E+!M01(2!W=fPf*f(2+2!+)!1*O!JKKbe!=10(!12L!

$1*P+*(2!HIJHYO!!%E+!0+D,0L+L!T,*)1A+!,/D(**1)+/!S()E!1!012A+!,-!)+2/!,-!P(D0,UT,*)/!

W#+10!+)!1*O!HII[YO!!

!

"DD,0L(2A!)E+!#(,) U$1T10)!*1SC!)E+!P1A2+)(D!-(+*L!(/!F0,F,0)(,21*!),!)E+!(2T+0/+!

,-!)E+!/ZQ10+L!L(/)12D+!-0,P!1!DQ00+2)!/,Q0D+O!"LL()(,21**GC!1!01L(1*!DQ00+2)!F0,LQD+/!

2,!P1A2+)(D! -(+*L! ,Q)/(L+!1!D,2D+2)0(D1**G!E,P,A+2+,Q/!T,*QP+!D,2LQD),0!W$10T1/!

JKacYO!%E+0+-,0+C!-10U-(+*L!0+/F,2/+/!V2,S2!),!,0(A(21)+!-0,P!)E+!M01(2/)+P!P1G!2,)!

M+!L+)+D)+L!MG!>48!MQ)!448O!62!)E(/!L(//+0)1)(,2C!)S,UDE122+*!448!(/!Q/+L!),!0+D,0L!

2+Q01*!1D)(T()G!-0,P!P(LM01(2C!12!QFF+0!M01(2/)+P!/)0QD)Q0+O!!!

!<('*$&%4!1%&)099*#.!

! /*'=%,*#!>%0?(0#)4!>&33&@*#.!%091&#90!!

$D1*FU448!0+D,0L+L!2+Q01*!0+/F,2/+/!WM+*(+T+L!),!M+!L,P(21)+L!MG!M01(2/)+PY!

(2D*QL+!)E+!1QL(),0G!M01(2/)+P!0+/F,2/+!W"#&Y!SE(DE!(/!FE1/+U*,DV+L!),!D*(DV/C!12L!

)E+!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+!W@@&Y!SE(DE! (/!FE1/+U*,DV+L! ),!1!F+0(,L(D! /,Q2L!

/)(PQ*Q/! /QDE! 1/! ),2+/!W81*M01()E! +)! 1*O! HIIIC! HIIbe! $P()E! +)! 1*O! JKc`YC! /G**1M*+/!

W"2L+0/,2!+)!1*O!HIJHYC!T,S+*/!12L!S,0L/!W81*M01()E!+)!1*O!JKKaC!JKKcYO!"#&!F+1V/!6!
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12L!66!S()E!*1)+2D(+/!,-!JObUbO`!P/!10+!A+2+01)+L!MG!)E+!1QL(),0G!2+0T+!W>m**+0!+)!1*O!

JKaaYO!62!D,2)01/)!),!)E+!"#&C!)E+!@@&!E1/!1!A+2+01),0!(2!0,/)01*!M01(2/)+P!,0!P(LM01(2!

W81*M01()E!JKK^YO!%E+!2+Q0,2/!)E1)!A+2+01)+!@@&!D12!/G2DE0,2(\+!),!-0+ZQ+2D(+/!-0,P!

M+*,S!JII!=\! QF!),!J`II!=\! W810L(!+)!1*O!JKcKe!$)(**P12!+)!1*O!JKcaYO!@@&!E1/!M++2!

/E,S2! ),!M+!Q/+-Q*! (2! /)QLG(2A! )+PF,01*!F0,D+//(2A!L+-(D()/!W"2L+0/,2!+)!1*O!HIJHe!

;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!%E+!+--+D)/! ,-!1A(2A!,2!P(LM01(2!@@&!10+! /E,S2! (2!

'E1F)+0!bO!!

! A&%$*),3!3&@B>%0?(0#)4!:&'(3,$*&#!!

',0)(D1*!/*,S!)+PF,01*!P,LQ*1)(,2/!10(/(2A!-0,P!*,S U-0+ZQ+2DG!P,LQ*1)(,2!,-!

/F++DE! E1T+!-0+ZQ+2D(+/! M+*,S! J[! =\! W'E(! +)! 1*O! HII`e! &,/+2! +)! 1*O! JKKHYO!$*,S!

P,LQ*1)(,2/!(2!)E+!L+*)1!M12L!WJUb!=\Y!0+-*+D)!FE01/1*!M,Q2L10(+/!12L!/QF01/+AP+2)1*!

F0,/,L(D!*(2AQ(/)(D!-+1)Q0+/!W812L,Q0!+)!1*O!HIIbe!&,/+2!+)!1*O!JKKHYC!12L!-0+ZQ+2D(+/!

,-! )E+!)E+)1!M12L!WgbUc!=\Y!D,00+/F,2L!),!)E+!1T+01A+!*+2A)E!,-!1!/G**1M*+C!gJ`IUbII!

P/! W80++2M+0A! +)! 1*O! JKK[e! ;,+FF+*! HIIbYO! %E+! D,0)(D1*! *,SU-0+ZQ+2DG!)+PF,01*!

0+/F,2/+!-Q2D)(,2!W%&@Y!),! P,LQ*1)(,2/!,-! D,2)(2Q,Q/!/F++DEC!1)!01)+/!,-!J UJH!=\C!(/!

/F10/+!(2!)(P+C!12L!E1/!0+/F,2/+!F+1V/!1)!g`I!P/!12L!gJII!P/O!W.(2A!12L!$(P,2!HIJH1C!

HIJbY! %E+! *1)+0! F+1V! L+P,2/)01)+/! ),FUL,S2! 1))+2)(,21*! A1(2! D,2)0,*C! 12L! (/!

/)0+2A)E+2+L!(2!0+/F,2/+!),!)E+!1))+2L+L!/F++DEO!#G!0+D,2/)0QD)(2A!)E+!/F++DE!+2T+*,F+!

-0,P!2+Q01*!0+/F,2/+/C!;0+//1D,!+)!1*O!WHIJ[1C!HIJ[MY!/E,S +L!12!+R1AA+01)+L!0+/F,2/+/!

-,0! ,*L+0! *(/)+2+0/C! /QAA+/)(2A! 12! (PM1*12D+! ,-! 2+Q01*! +RD()1),0G! 12L! (2E(M(),0G!

P+DE12(/P/O!!

!
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62!'E1F)+0!̂ C!D,0)(D1*!*,SU-0+ZQ+2DG!P,LQ*1)(,2/ !(2!)E+!-0+ZQ+2DG!012A+!JUa!=\!

10+!(2T+/)(A1)+LC!12L!0+/Q*)/!/E,S!1A+U0+*1)+L!+R1AA+01)(,2O!@Q0)E+0P,0+C!)E+!0+/F,2/+/!

(2!,*L+0!*(/)+2+0/!D,00+*1)+!),!M+E1T(,01*!P+1/Q0+/!,-!/F++DEU(2U2,(/+!F+0-,0P12D+!12L!

M+E1T(,01*!(2E(M(),0G!D,2)0,*O!!

! A&%$*),3!2*.2B.,::,!%091&#90! !

"QL(),0G! E(AEUA1PP1! 0+/F,2/+/! 10+! L+-(2+L! 1/! +T+2)U0+*1)+L! DE12A+/! (2!

/F+D)01*! F,S+0! (2! )E+! -0+ZQ+2DG! 012A+! ,-! [IUJ`I! =\! W'+0T+2V1! +)! 1*O! HIJJYO!

.+P,2/)01)+L! MG! +*+D)0,D,0)(D,A01FE(D! W4',8Y! /)QL(+/C! D,0)(D1*! E(AEUA1PP1!

0+/F,2/+/! W[IUJ`I! =\Y! ,DDQ0! 1FF0,R(P1)+*G! c`UJHI! P/! 1-)+0! /)(PQ*Q/! F0+/+2)1)(,2!

,2/+)!(2!0+/F,2/+!),!!FE,2+P+/!W'0,2+!+)!1*O!HIIJYC!),2+/!W4LS10L/!+)!1*O!HII`Y!12L!

D*(DV!)01(2/!W#0QAA+!+)!1*O!HIIKe!=,S10L!+)!1*O!HIIIYO!"!0+D+2)!>48!/)QLG!/E,S/!D*+10!

D,0)(D1*!D,2)0(MQ)(,2/!),!@@&C!SE(DE!-1**/!(2),!)E+!-0+ZQ+2DG!012A+!,-!E(AEUA1PP1C!(2!

0+/F,2/+! ),! ),2+/! S()E! 1! *1)+2DG! ,-! ^aU[I! P/! W',--+G! +)! 1*O! HIJ[1YO! =(AEUA1PP1!

0+/F,2/+/! 10+! 1//,D(1)+L! S()E! PQ*)(F*+! -Q2D)(,2/! ,-! 1QL(),0G! F0,D+//(2AC! (2D*QL(2A!

/,Q2L!L(/D0(P(21)(,2!W'0,2+!+)!1*O!HIIJe!4LS10L/!+)!1*O!HII`e!@(/EP12!+)!1*O!HII^YC!

FE,2,*,A(D1*! F0,D+//(2A!W'E12A! +)! 1*O! HIJIe! $)+(2/DE2+(L+0! +)! 1*O! HIJJYC! 1QL(),0G!

/+*+D)(T+! 1))+2)(,2!W=+00P122! 12L! _2(AE)! HIIJe! &1G! +)! 1*O! HIIaYC! 1QL(),0G! T+0M1*!

P+P,0G!W=+00P122!+)!1*O!HII^e!_1(/+0!+)!1*O!HIIbY!12L!1QL(),0G!D,PF0+E+2/(,2!W%,S*+!

+)!1*O!HIIaYO!62! 'E1F)+0! `C!D,0)(D1*!E(AEUA1PP1!0+/F,2/+/!10+! /)QL(+L!MG!121*G\(2A!

>48!0+D,0L(2A/C!SE(DE!L+P,2/)01)+!1A+U0+*1)+L!L+-(D()/!-,0!,*L+0!*(/)+2+0/O!!

!



!

!
!

JH!
!

!/67!9*.#,3! 1%&)099*#.!!

! C0#&*9*#.! 9*.#,3! =4! $*:0 B92*>$0'! 1%*#)*130! )&:1&#0#$! ,#,349*9!
5DEFA<8!!

%E,QAE!0+D,0L+L! (2! E+1T(*G! /E(+*L+L! 0,,P/C! >48! /(A21*/! 10+! 1--+D)+L! MG!

+2T(0,2P+2)1*!2,(/+C!/QDE!1/!P1A2+)(D!-(+*L!A+2+01)+L!MG!F,S+0!*(2+!S()E!-0+ZQ+2D(+/!

1)! [I! =\!12L! ()/! E10P,2(D/O! ;EG/(,*,A(D1*! /,Q0D+/! /QDE!1/!E+10)M+1)C!+G+UM*(2V!12L!

PQ/D*+!1D)(T()G!1*/,!(2LQD+!2,(/+!(2!>48!0+D,0L(2A/!WL+!'E+T+(A2n!12L!$(P,2!HIIa1YO!

%(P+U/E(-)+L!F0(2D(F*+!D,PF,2+2)!121*G/(/!W%$;'"Y!(/!1!L+2,(/(2A!1*A,0()EP!Q/+L!),!

0+P,T+!+2T(0,2P+2)1*!2,(/+!WL+!'E+T+(A2+!+)!1*OC!HIIcYO!%E+!1*A,0()EP!Q)(*(\+/!)(P+U

/E(-)+L! /(A21*/! -0,P!0+-+0+2D+!DE122+*/!),!0+A0+//! ,Q)! )E+!+2T(0,2P+2)1*!2,(/+! -0,P!

/(A21*/!0+D,0L+L!MG!L1)1!DE122+*/O!!

! 6G$%,)$*#.! ,('*$&%4! )&:1&#0#$! =4! '0#&*9*#.! 9&(%)0! 901,%,$*&#!
5CEE8!

.Q+! ),! )E+! F0+/+2D+! ,-! +2T(0,2P+2)1*! 2,(/+C! FEG/(,*,A(D1*! 2,(/+! 12L!

M1DVA0,Q2L!M01(2!1D)(T()GC!)E+!1QL(),0G!0+/F,2/+/ !P1G!M+!E(LL+2!(2!2,(/+O!.+2,(/(2A!

/,Q0D+! /+F101)(,2! W.$$Y! (/! 1! M*(2L! /,Q0D+! /+F101)(,2! 1*A,0()EP! )E1)! D12! M+! Q/+L! ),!

+R)01D)!1QL(),0G! D,PF,2+2)W/Y! -0,P! 2,(/G! >48! /(A21*/O! %E+! 0+/F,2/+! F1))+02/C!

0+F+1)1M*+!,T+0!)0(1*/C!D12!M+!+R)01D)+L!MG!.$$!WL+!'E+T+(A2n!12L!$(P,2C!HIIae!$10+*1!

12L!d1*F,*1C!HII`YO!%E+!1*A,0()EP!D,PFQ)+/!1!/+)! ,-! /F1)(1*! -(*)+0/! ),!F0,X+D)!>48!

/(A21*!-0,P!/+2/,0!/F1D+!),!1!T(0)Q1*!/+2/,0!/F1D+!SE+0+!/(A21*/!10+!012V+L!M1/+L!,2!

L+/D+2L(2A!0+F0,LQD(M(*()GO!!

!



!

!
!

Jb!
!

62! )E(/! L(//+0)1)(,2C! 1! M(1/! -Q2D)(,2!(/! L+-(2+L! MG! -(*)+0(2A! /(A21*/! (2),! 1!

-0+ZQ+2DG!M12L!,-!(2)+0+/)!WJUa!=\!(2!'E1F)+0!^!12L![IUJII!=\!(2!'E1F)+0!`e!L+)1(*/!

-,**,S!(2!)E+!D,00+/F,2L(2A!DE1F)+0/Y!12L!1T+01A(2A!,T+0!+F,DE/!),!D,PFQ)+!/)(PQ*Q/U

+T,V+L! 0+/F,2/+O! %E+! L+)1(*+L! 1*A,0()EP!(/! L+/D0(M+L! (2!WL+! 'E+T+(A2n! 12L! $(P,2!

HIIaMYO!!!

! D0:1&%,3!%091&#90!>(#)$*&#!5DHI8!

%E+!)+PF,01*!0+/F,2/+!-Q2D)(,2!W%&@Y!P,L+*/!D,0)(D1*!P,LQ*1)(,2!,-! /F++DE!

+2T+*,F+!1/!1!-(2()+!(PFQ*/+!0+/F,2/+!W@6&Y!-(*)+0C!12L!(/!DE101D)+0(\+L!MG!/F10/+!F+1V/!

10,Q2L!`I!P/!12L!JII!P/ !W.(2A!+)!1*O!HIJ^e!.(2A!12L!$(P,2!HIJH1C!HIJbYO!%E+!%&@!

D12!M+!+/)(P1)+L!MG!/,*T(2A!12!<8U2,0P!,F)(P(\1)(,2!F0,M*+P!,- !P(2(P(\(2A!/ZQ10+L!

+00,0!,-!)E+!+/)(P1)+L!0+/F,2/+C!,-)+2!0+AQ*10(\+L!MG!/F10/()G!,-!)E+!*(2+10!V+02+*O!%E+!

M,,/)(2A!1*A,0()EP!P1G!M+!Q/+L!-,0!()/!+/)(P1)(,2!W.1T(L!+)!1*OC!HIIce!@0(+LP12!+)!1*OC!

HIII YO!!

!"#>&%:,$*&#!$20&%4!*#!,('*$&%4!%090,%)2!!

! /($(,3! *#>&%:,$*&#! ,113*),$*&#9! ,#'! *#$0%1%0$,$*&#9! *#! ,('*$&%4!
%090,%)2!!

4/)1M*(/E+L!MG!'*1QL+!4O!$E122,2!W$E122,2C!JK^aYC!(2-,0P1)(,2!)E+,0G!*1(L!)E+!

-,Q2L1)(,2! ,-!D,PPQ2(D1)(,2! /G/)+P/!12L! )E+! (2-,0P1)(,2!+01O!42)0,FG!12L!PQ)Q1*!

(2-,0P1)(,2!10+!)S,!-Q2L1P+2)1*!D,2D+F)/!)E1)!F0,T(L+!P1)E+P1)(D1*!0+F0+/+2)1)(,2/ !

,-!(2-,0P1)(,2!W',T+0!12L!%E,P1/!JKKJYO!&(+V+!+)!1*O!S+0+!1P,2A!)E+!-(0/)!0+/+10DE+0/!

),!1FF*G!(2-,0P1)(,2!)E+,0G!(2),!1QL(),0G!0+/+10DEC!Q/(2A!PQ)Q1*!(2-,0P1)(,2!),!0+T+1*!

)E+!)012/P(//(,2!01)+!(2!)E+!*,S U-0+ZQ+2DG!-(M+0/!,-!)E+!1QL(),0G!F+0(FE+0G!(2!MQ**-0,A!



!

!
!

J^!
!

W&(+V+!+)!1*O!JKK`YO!> Q)Q1*!(2-,0P1)(,2!E1/!1*/, !M++2!Q/+L!),!DE101D)+0(\+!)E+!1P,Q2)!

,-!(2-,0P1)(,2!+2D,L+L!(2!/F(V+!)01(2/!(2!1QL(),0G!2+Q0,2/!(2!12(P1*!/)QL(+/!W#0+22+0!

+)!1*O!HIIIYO!$*++!+)!1*O!WHII`Y!(2T+/)(A1)+L!SE+)E+0!1!/(PF*(-(+L!P,L+*!-,0!0+/F,2/+/!,-!

2QD*+Q/! *1P(210(/! 2+Q0,2/! (2! DE(DV! +PM0G,/! D12! D1F)Q0+! 1**!)E+!/)(PQ*Q/! -+1)Q0+/!

0+*+T12)!-,0!/F(V(2AO!%E+G!D,PF10+L!)E+!PQ)Q1*!(2-,0P1)(,2!M+)S++2!)E+!/)(PQ*Q/!12L!

0+/F,2/+!12L!)E+!PQ)Q1*!(2-,0P1)(,2!M+)S++2!/)(PQ*Q/!12L!0+/F,2/+!A+2+01)+L!MG!)E+!

0+LQD+L! P,L+*/e! ,2+! P,L+*! (/! M+))+0! )E12! )E+! ,)E+0! (-! )E+! -,0P+0! A(T+/! 1! PQ)Q1*!

(2-,0P1)(,2!T1*Q+!D*,/+0!),!)E+!-Q**!PQ)Q1*!(2-,0P1)(,2!)E12!)E+!*1))+0O!'E1/+!12L!:,Q2A!

WHII`Y!10)(-(D(1**G!P,L(-(+L!L(--+0+2)!1D,Q/)(D!DQ+/!/QDE!1/!(2)+01Q01*!*+T+*!L(--+0+2D+C!

(2)+01Q01*! )(P+! L(--+0+2D+! 12L! /F+D)01*! 2,)DE+/! 12L! D,PFQ)+! PQ)Q1*! (2-,0P1)(,2!

M+)S++2!0+/F,2/+/!,-!(2-+0(,0!D,**(DQ*Q/!W6'Y!2+Q0,2/!(2!D1)/!12L!/)(PQ*(!S()E!L(--+0+2)!

D,PM(21)(,2/!,-!DQ+/!),!/)QLG!(2-,0P1)(,2!(2)+01D)(,2!M+)S++2!)E+/+!1D,Q/)(D!-+1)Q0+/C!

12L! )E+(0!0+/Q*)/! /QAA+/)! )E1)! 6'! 2+Q0,2/! (2)+A01)+! (2-,0P1)(,2! -0,P! PQ*)(F*+! (2FQ)!

/)0+1P/O!5)E+0!/)QL(+/!(PF*+P+2)(2A!PQ)Q1*!(2-,0P1)(,2!(2D*QL+!D,PF10(2A!M+)S++2!

6'! 0+/F,2/+/! ),! 10)(-(D(1*! /,Q2L! 12L! 21)Q01*! /,Q2L!(2! D1)/!W4/D1Mo! +)! 1*O! HIIbYC!

DE101D)+0(\(2A!/+*+D)(T()G!,-!2+Q0,2/C!(2!)E+!P(LM01(2C!F0(P10G!-,0+M01(2!12L!/+D,2L10G!

-,0+M01(2!10+1/C!),!)E+!21)Q01*!/,Q2L!+2/+PM*+/C!(2!\+M01!-(2DE!W=/Q!+)!1*O!HII^YC!12L!

T10(,Q/!/)QL(+/!M1/+L!,2!PQ)Q1*!(2-,0P1)(,2!+2D,L+L!(2!/F(V(2A!)01(2/!(2!2+Q0,2/!(2!)E+!

1QL(),0G!D,0)+R!(2!D1)/!W@Q0QV1S1!12L!>(LL*+M0,,V/!HIIHe!>(LL*+M0,,V/!+)!1*O!JKK^e!

$)+DV+0!+)!1*O!HII`YO!"!A,,L!0+T(+S!D,T+0(2A!(PF*+P+2)1)(,2/!,-!(2-,0P1)(,2!)E+,0G!(2!

1QL(),0G! 0+/+10DEC! +/F+D(1**G! -,0! )E+! L+D,L(2A! ,-! /F(V(2A! F1))+02/C! D12! M+! -,Q2L! (2!

7+*V+2!12L!'E+DE(V!WHIIcYO!!

!



!

!
!

J` !
!

$QM/+ZQ+2)!0+/+10DE!E1/!1FF*(+L!(2-,0P1)(,2!)E+,0G!),!>48 !0+/F,2/+/! -0,P!

EQP12!1QL(),0G!F0,D+//(2A!,-!D,2)(2Q,Q/!/F++DEC!+R1P(2(2A!)E+!/)(PQ*Q/!(2-,0P1)(,2!

+2D,L+L!(2!)E+!FE1/+!,-!)E+!0+/F,2/+/!(2!-0+ZQ+2DG!/QMUM12L/!,-!L+*)1!WJUb!=\YC!)E+)1*,S !

WbÙ!=\Y !12L!)E+)1E(AE!WÙc!=\Y!W',A12!12L!;,+FF+*!HIJJYO!%E+(0!0+/Q*)/!/QAA+/)!)E1)!

+1DE!-0+ZQ+2DG!/QMUM12L!F0,D+//+/!(2L+F+2L+2)!(2-,0P1)(,2O!62!)E(/!/)QLGC!)E+!=(*M+0)!

FE1/+!W#+L0,/(12!JK[bY!,-! )E+!0+/F,2/+!(2!+1DE!/QMUM12L!(/!M(22+L!(2),!^!M(2/C!12L!1!

D,PM(21)(,2!,-!)S,!-0+ZQ+2DG!/QMUM12L/!-,0P!1!J[UM(2!E(/),A01PO!>Q)Q1*!(2-,0P1)(,2!

(/!)E+2!+/)(P1)+L!M1/+L!,2!)E+!1//QPF)(,2!,-!1!Q2(-,0P!L(/)0(MQ)(,2!-,0!)E+!/)(PQ*Q/!

12L! )E+! F0,M1M(*()G! L(/)0(MQ)(,2! -,0P+L! MG! J[UM(2! E(/),A01P! -,0!)E+!FE1/+! ,-!)E+!

0+/F,2/+O! %E+! 1Q)E,0/! (2)+0F0+)! )E+! PQ)Q1*! (2-,0P1)(,2! 1/! )E+! 1T+01A+! 1P,Q2)! ,-!

(2-,0P1)(,2! )E1)!1! /(2A*+!0+/F,2/+!F0,T(L+/!1M,Q)! )E+! /)(PQ*Q/O!62! 'E1F)+0!b! ,-! )E+!

L(//+0)1)(,2C! )E+! /1P+!1FF0,1DE!(/! -,**,S+L!MQ)!-,0!P(LM01(2!0+/F,2/+/!0+D,0L+L!MG!

448O!%E+0+!)E+!PQ)Q1*!(2-,0P1)(,2!M+)S++2!/)(PQ*Q/!12L!0+/F,2/+!1PF*()QL+!W2,)!XQ/)!

FE1/+Y!(/!1*/,!+/)(P1)+LO!%E+!PQ)Q1*!(2-,0P1)(,2!D12!)E+2!M+!(2)+0F0+)+L!1/!)E+!1T+01A+!

1P,Q2)!,-!(2-,0P1)(,2!)E1)!1!/(2A*+!1PF*()QL+!,0!FE1/+!0+/F,2/+!F0,T(L+/!1M,Q)!)E+!

/)(PQ*Q/O!62!'E1F)+0!^C!)E+!PQ)Q1*!(2-,0P1)(,2!1FF0,1DE!(/!P,L(-(+L!),!0+T+1*!FE1/+U

*,DV+L!)+PF,01*!(2-,0P1)(,2C!(O+OC!),!D0+1)+!1!PQ)Q1*!(2-,0P1)(,2!121*,A!,-!)E+!%&@O!

=+0+C!MG!M(22(2A!M,)E!/F++DE!+2T+*,F+!WJUa!=\Y!1PF*()QL+!12L!0+/F,2/+!1PF*()QL+!12L!

D0+1)(2A!1![ÛM(2!E(/),A01PC!)+PF,01*!PQ)Q1*!(2-,0P1)(,2!D12!M+!+/)(P1)+L!MG!/E(-)(2A!

)E+!0+/F,2/+! MG! L(--+0+2)! )(P+! *1A/O! @,**,S(2A! )E+! /1P+! (2)+0F0+)1)(,2C! )E+! PQ)Q1*!

(2-,0P1)(,2! ZQ12)()GC! 1)! 1! /F+D(-(D! )(P+! *1A! 0+-+0+2D+! ),! /)(PQ*Q/! ,2/+)C! D12! M+!

(2)+0F0+)+L!1/!)E+!1P,Q2)!,-!(2-,0P1)(,2!D,2)1(2+L!(2!1!/(2A*+!0+/F,2/+C!1)!)E+!*1)+2DGC!

1M,Q)!)E+!/F++DE!+2T+*,F+O!'E1F)+0!`!Q/+/!/(P(*10!1FF0,1DE!1/!'E1F)+0!^!MQ)!/)QL(+/!



!

!
!

J[ !
!

)E+!1P,Q2)!,-!(2-,0P1)(,2!D,2)1(2+L!(2!1!/(2A*+!0+/F,2/+!(2!E(AEUA1PP1!M12L!W[IUJII!

=\Y!1M,Q)!/)(PQ*Q/!S1T+-,0P!(2!)E+!/1P+!-0+ZQ+2DG!M12LC!12L!)E+!+--+D)/!,-!1A(2AO!!

! /($(,3!*#>&%:,$*&#!09$*:,$*&#!

<E(*+!PQ)Q1*!(2-,0P1)(,2!L,+/!21)Q01**G!1FF*G!),!D,2)(2Q,Q/!012L,P!T10(1M*+/C!

SE+2!Q/+L!(2!L1)1!121*G/(/C!(2!F01D)(D+C!)E+!D,2)(2Q,Q/!T1*Q+/!10+!M(22+LC!/,!E+0+!)E+!

/)(PQ*Q/! 12L! 0+/F,2/+! 10+! ZQ12)(\+L! (2),! M+! L(/D0+)+! 012L,P! T10(1M*+/O! >Q)Q1*!

(2-,0P1)(,2! M+)S++2! )S,! 012L,P! T10(1M*+/C![ !12L!\ !(/! L+-(2+L! MG! )E+! -,**,S(2A!

+ZQ1)(,2C!!

]C[ ^\ G8 &O O _C3*( G̀aJ&C
_C3*( G

_C3G_C( G
G

N<bc <d

*!

SE+0+!_C3*( G!(/! )E+!X,(2)!F0,M1M(*()G!L(/)0(MQ)(,2! -Q2D)(,2! ,-![ !12L!\ C!12L!_C3G!12L!

_C( G!10+!)E+!P10A(21*!F0,M1M(*()G!L(/)0(MQ)(,2!-Q2D)(,2/!,-![ !12L!\ !0+/F+D)(T+*GO!#1/+L!

,2!L+-(2()(,2!,-!+2)0,FGC!!

e C[ G8 &R O _C3G̀aJ_C3G
N<b

*!

PQ)Q1*!(2-,0P1)(,2!(/!+ZQ(T1*+2)!),!

]C[ ^\ G8 &e C\ GR &e C\ f[ G*!

SE+0+!e C\ G!(/! )E+! +2)0,FG! ,-! 0+/F,2/+!\ C!e C\ f[ G!(/! )E+! D,2L()(,21*! +2)0,FG! ,-!

0+/F,2/+!\ !A(T+2! /)(PQ*Q/![ O! .+)1(*+L!D,PFQ)1)(,2!D12!0+-+0!),!P+)E,L/! /+D)(,2/! ,-!

'E1F)+0/!b!12L!^O!!



!
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!

Jc!
!

! E$*:(3(9!*#>&%:,$*&#!)&#$,*#0'!*#!12,90!&>!$20!%091&#90!!

%E+!FE1/+!,-!0+/F,2/+!D,2)1(2/!(2-,0P1)(,2!,-!*(2AQ(/)(D!D,PF,2+2)/!/QDE!1/!

/G**1M*+C!S,0L!12L!F0,/,LG!W',A12!12L!;,+FF+*!HIJJYO!5)E+0!/)QL(+/!E1T+!/E,S2!)E1)!

FE1/+!(/! (PF,0)12)! (2! /F++DE! L(/D0(P(21)(,2!W?Q,! 12L! ;,+FF+*! HIIcY! 12L! 1QL(),0G!

*+102(2A!W?Q,!+)!1*O!HIJbYO!62!'E1F)+0!bC!)E+!1A(2A!P(LM01(2!L+P,2/)01)+/!/(A2(-(D12)*G!

*,S+0!FE1/+U*,DV(2A!T1*Q+/!)E12!G,Q2A+0C!+/F+D(1**G!(2!)E+!/)+1LGU/)1)+!0+/F,2/+!0+A(,2!

WD,00+/F,2L(2A!),!)E+!0+/F,2/+!),!)E+!T,S+*YC!/QAA+/)(2A!)E1)!*,//!,- !0+*(1M*+!0+/F,2/+!

FE1/+!(/!(PF,0)12)!(2!1A(2AO!%E+0+-,0+C!(2!'E1F)+0!bC!)E+!PQ)Q1*!(2-,0P1)(,2!M+)S++2!

/)(PQ*Q/!12L!=(*M+0)!FE1/+!,-! 0+/F,2/+!(/!+/)(P1)+L! -,**,S(2A!P+)E,L/!0+F,0)+L!MG!

',A12!12L!;,+FF+*!WHIJJYO!!

! D0:1&%,3!:($(,3!*#>&%:,$*&#!>(#)$*&#!5D/"I8 !

%E+! )+PF,01*! PQ)Q1*! (2-,0P1)(,2! -Q2D)(,2! W%>6@Y! (/! 1! PQ)Q1*! (2-,0P1)(,2!

121*,A!,-!)E+!%&@!W.(2A!12L!$(P,2C!HIJHYC!MQ)!DE101D)+0(\+/!)E+!)(P+U*,DV+L!0+/F,2/+!

MG!1!2,2U*(2+10!P+1/Q0+P+2)O!@,0! *,SU-0+ZQ+2DG!WJUa!=\Y!0+/F,2/+C!1!)GF(D1*!%&@!

D,2)1(2/!F+1V/!1)!*1)+2D(+/!,-!1M,Q)!`I!P/!W>`IY!12L!JII!P/ !W>JIIYC!SE(DE!/QAA+/)/!

)E1)!%>6@!P1G!1*/,!E1T+!E(AE+0!*+T+*!,-!0+/F,2/+/!1)!1M,Q)!`I!P/!12L!JII!P/!W'E1F)+0!

^YO!@,0!E(AEUA1PP1!W[IUJII!=\Y!0+/F,2/+!(2!'E1F)+0!`C!%>6@!L+P,2/)01)+/!1!/(2A*+!

F+1V!10,Q2L!`I!P/O!62!)E(/!L(//+0)1)(,2C!)E+!%>6@!,-!)E+!-(0/)![!.$$!D,PF,2+2)/!10+!

D,PFQ)+LC!MQ)!,2*G!)E+!%>6@!-,0!)E+!-(0/)!.$$!D,PF,2+2)!(/!F0+/+2)+LO!%E+!L+)1(*/!,-!

%>6@!+/)(P1)(,2!D12!0+-+0!),!'E1F)+0!^O!!!
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!

Ja!
!

! D/"I!*#!9&(%)0!91,)0! !

>48! /+2/,0 U/F1D+!L1)1!D12!M+!F0,X+D)+L!(2),!2+Q01*! /,Q0D+! /F1D+!MG!/,Q0D+!

*,D1*(\1)(,2!Q/(2A!>74!WHOHObYC!12L!%&@/!D12!M+!+/)(P1)+L! -,0!+1DE!2+Q01*! /,Q0D+!

W#0,LM+DV!+)!1*OC!HIJa1YO!#G!L+)+0P(2(2A!)E+!%&@!-,0!)E+!/F++DE!+2T+*,F+C!()!E1/!M++2!

/E,S2! )E1)! )E+!1A+U0+*1)+L!+R1AA+01)+L!0+/F,2/+! ),!/F++DE! ,0(A(21)+/! -0,P! 12!+10*G!

0+/F,2/+!(2!E(AE+0!1QL(),0G!D,0)+R!W#0,LM+DV!+)!1*OC!HIJaMYO!62!'E1F)+0!`C!)E+!%>6@!(/!

+/)(P1)+L!-,0!1**!2+Q01*!/,Q0D+/C!12L!0+/F,2/+!/(A2(-(D12D+!(/!)+/)+L!(2!1QL(),0G!D,0)+RO!

! C*>>0%0#$!)2&*)09!&>!1%&=,=*3*$4!'*9$%*=($*&#9!

62!'E1F)+0!bC!)E+!/)(PQ*Q/![ !(/!)E+!1PF*()QL+!1)!+1DE!)(P+!F,(2)O!%E+!F0,M1M(*()G!

L(/)0(MQ)(,2!,- &3!(/!Q2V2,S2C!MQ)!E+0+!1//QP+L!),!M+!Q2(-,0P*G!L(/)0(MQ)+L!1D0,//!)(P+!

F,(2)/!W_C3G8
)

2
!C!1!D,2/)12)C!SE+0+!g!(/! )E+! /1PF*+! /(\+! ,-![ C! /,!+1DE!M(2!D,2)1(2/!

0,QAE*G!)E+!/1P+!2QPM+0!,-!/)(PQ*Q/!T1*Q+!(2/)12D+/Y!-,0!)S,!0+1/,2/O!@(0/)C!SE+2!)E+!

1D)Q1*! /)(PQ*Q/! L(/)0(MQ)(,2! (/! Q2V2,S2C! )E(/! 1//QPF)(,2! P(2(P(\+/! +/)(P1)(,2! M(1/!

W7+*V+2!12L!'E+DE(V!HIIcYO!$+D,2LC!SE(*+!)E+0+!(/!2,)!G+)!+T(L+2D+!-,0!12G!F10)(DQ*10!

L(/)0(MQ)(,2!W+OAOC!81Q//(12!,0!?1F*1D(12YC!)E+!1//QPF)(,2!,-!Q2(-,0P!L(/)0(MQ)(,2!S1/!

+PF*,G+L! -,0! /)(PQ*Q/! 1PF*()QL+!MG! ',A12! 12L! ;,+FF+*! WHIJJY! S()E! +2D,Q01A(2A!

0+/Q*)/O!62!'E1F)+0!^!12L!'E1F)+0!`C!(2!,0L+0!),!+R1P(2+!)E+!)+PF,01*!(2-,0P1)(,2!)(P+U

*,DV+L! ),! /)(PQ*Q/C! )E+! /)(PQ*Q/! (/! 1*/,! M(22+LO! %E+! /)(PQ*Q/! (/! 2,)! 1//QP+L! ),! M+!

Q2(-,0P!M+D1Q/+!,)E+0S(/+!)E+!+/)(P1)+L!%>6@!S,Q*L!M+!1FF0,R(P1)+*G!-*1)!(2!)(P+O!!



!

!
!

JK!
!

! /($(,3!*#>&%:,$*&#!J9K!3*#0,%!:0,9(%09!

62! )E(/! L(//+0)1)(,2C! PQ)Q1*! (2-,0P1)(,2! 121*G/(/! 0+/Q*)/! E1T+! 0+T+1*+L! 2+S!

-(2L(2A/!)E1)!10+!,)E+0S(/+!E(LL+2!MG!*(2+10!P+1/Q0+/O!'E1F)+0!b!/E,S/!1!/(A2(-(D12)!

+--+D)!,-!)E+!(2-,0P1)(,21*!P1/V(2A!,2*G!-,0!,*L+0!1LQ*)/C!1!0+/Q*)/!)E1)!S1/!2,)!-,Q2L!

(2!1!F0+T(,Q/!)E1)!Q/+L!)E+!/1P+!L1)1!/+)!W;0+/1DD,!+)!1*O!HIJ[MYO!62!'E1F)+0!̂ C!)E+!2+Q01*!

0+/F,2/+C!0+F0+/+2)+L!MG!2,2U*(2+10!P+1/Q0+!,-!%>6@C!/E,S/!/(A2(-(D12)!+R1AA+01)(,2/!

(2!+10*G!Wg`I!P/YC!P(LL*+!WgJII!P/Y!12L!*1)+!WgHII!P/Y!0+/F,2/+/!-,0!,*L+0!*(/)+2+0/O!

=,S+T+0C! *(2+10! 0+F0+/+2)1)(,2/! /E,S! ,2*G!+R1AA+01)(,2!S()E! 1! *1)+2DG! ,-! g `I! P/!

W#0,LM+DV!+)!1*O!HIJa1YO!"LL()(,21**GC!)E(/!2,2U*(2+10!P+1/Q0+!/E,S/!/)0,2A!F0+L(D)(,2!

F,S+0!0+A10L(2A!M+E1T(,01*! /D,0+/C! /QDE! 1/! @*12V+0! (2E(M(),0G! D,2)0,*! 12L! /F++DE!

(2)+**(A(M(*()GC!SE(*+!)E+!*(2+10!1FF0,1DE!/E,S+L!*(P()+L!F0+L(D)(,2!F,S+0!),!@*12V+0!

(2E(M(),0G! D,2)0,*! W/(A2(-(D12)! ,2*G! SE+2! 1T+01A+! 1D0,//! 1**! D,2L()(,2/Y! 12L! 2,!

D,00+*1)(,2!),!/F++DE!(2)+**(A(M(*()G!W;0+/1DD,!+)!1*O!HIJ[MYO!'E1F)+0!̀ !A+2+01*(\+/!%>6@!

),! E(AEUA1PP1! -0+ZQ+2DG! M12LO! %E+! 0+/Q*)/! /E,S! L+-(D()/! ,-! /+*+D)(T+! 1))+2)(,2! (2!

DE1**+2A(2A!*(/)+2(2A!D,2L()(,2/!(2!,*L+0!*(/)+2+0/C!1!0+/Q*)!)E1)!E1/!2,)!G+)!M++2!/++2!MG!

Q/(2A!1*)+021)(T+!1*A,0()EP/O!

!!!

!!

! !
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!

HI!
!

!/($(,3! *#>&%:,$*&#! ,#,349*9! *#! $20! ,('*$&%4!

:*'=%,*#!,#'!$20!0>>0)$9!&>!,.*#.! !

!
!
!
!
!
!
!

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

92L+0/)12L(2A! /F++DE! (2! )E+! F0+/+2D+! ,-! M1DVA0,Q2L! 2,(/+! M+D,P+/! P,0+!

DE1**+2A(2A!1/!EQP12/!1A+O!5*L+0!*(/)+2+0/!,-)+2!0+F,0)!F0,M*+P/!(2!*(/)+2(2A!),!/F++DE!

(2!2,(/+!+T+2!S()E!D*(2(D1**G!2,0P1*!E+10(2A!/+2/()(T()G!W#Q0V+!12L!$E1-),!HIIae!=+*-+0!

12L!@0+GP12!HIIaYO!#+E1T(,01*!/)QL(+/!E1T+!0+T+1*+L!1A+U0+*1)+L!)+PF,01*!F0,D+//(2A!

L+-(D()/!(2!1!2QPM+0!,-!1QL(),0G!)1/V/C!/QDE!1/!F()DE!L(/D0(P(21)(,2!W@()\A(MM,2/!12L!

8,0L,2 U$1*12))!JKK[YC!A1FU(2U2,(/+!L+)+D)(,2!W@()\A(MM,2/!12L!8,0L,2U$1*12)!HIIJY!

12L!0+D,A2()(,2!,-!/F++DE!(2!2,(/+!W@0(/(21!12L!@0(/(21!JKKce!8,0L,2U$1*12)!+)!1*O!HII[e!

=+! +)! 1*O! HIIae! $DE2+(L+0! 12L! =1P/)01! JKKKYO! %E+/+! 0+/Q*)/! /QAA+/)! 1! )+PF,01*!

F0,D+//(2A!L+A01L1)(,2!(2!)E+!1QL(),0G!F1)ES1GC!D,2/(/)+2)!S()E!,M/+0T+L!1A+U0+*1)+L!

DE12A+/!(2!0+/F,2/+!*1)+2DG!12L!/)0+2A)E!(2!P(LM01(2!W"2L+0/,2!+)!1*O!HIJHe!#Q0V10L!

12L!$(P/!HIIHe!'*(210L!12L!%0+PM*1G!HIJbY!12L!D,0)(D1*!+T,V+L!0+/F,2/+/!W?(/)+0!+)!

1*OC!HIJJe!;0+/1DD,!+)!1*OC!HIJ[1C!HIJ[MYO!!

!

%E+! 2+Q01*! P+DE12(/P! Q2L+0*G(2A! 1A+U0+*1)+L! )+PF,01*! 1QL(),0G! F0,D+//!

L+-(D()/!E1/!1*/,!M++2!(2T+/)(A1)+L!(2!12(P1*! /)QL(+/3!L+D0+1/+L!0+*+1/+!,-! (2E(M(),0G!

2+Q0,)012/P())+0/C! /QDE! 1/! A1PP1U1P(2,MQ)G0(D! 1D(L! W8"#"YC! (2! L,0/1*! D,DE*+10!

7,)+3!)E(/!DE1F)+0!S1/!0+D+2)*G!FQM*(/E+L!1/3!B12C!;OC!"O!;0+/1DD,C!$O!"2L+0/,2!12L!NO!

BO!$(P,2!WHIJKY!>Q)Q1*!62-,0P1)(,2!"21*G/(/!,-!7+Q01*!&+F0+/+2)1)(,2/!,-!$F++DE!(2!

7,(/+!(2!)E+!"A(2A!>(LM01(2C!N!7+Q0,FEG/(,*O!E))F/3ppL,(O,0ApJIOJJ`HpX2OIIHcIOHIJK!!

!



!

!
!

HJ!
!

2QD*+Q/!W'1/F10G!+)!1*O!HII`e!;10)E1/101)EG!12L!#10)*+))!HIJJe!$DE1))+P12!+)!1*O!HIIae!

<12A!+)!1*O!HIIKYC!(2-+0(,0!D,**(DQ*Q/!W6'Y!W'1/F10G!+)!1*O!JKK`Y!12L!1QL(),0G!D,0)+R!

WNQ10+\U$1*(21/!+)!1*O!HIJIe!L+!d(**+0/U$(L12(!+)!1*O!HIJIY!E1T+!M++2! -,Q2L! (2!1A(2A!

P1PP1*/O! #+D1Q/+! )E+! /F+D)0,U)+PF,01*! -(2+! /)0QD)Q0+! ,-! /F++DE! (/! +2D,L+L! MG!

/G2DE0,2,Q/!2+Q01*!-(0(2A!(2!P(LM01(2C!12L!)E+!1DDQ01)+!F0,D+//(2A!,-!01F(L!-*QD)Q1)(,2/!

L+F+2L/ !F10)*G!,2!2+Q01*!(2E(M(),0G!P+DE12(/P/C!)E+!0+F0+/+2)1)(,2!,-!/F++DE!)E+0+!1*/,!

P1G!L+)+0(,01)+!1/!1!0+/Q*)!,-!A0+1)+0!T10(1M(*()G!,-!2+Q01*!-(0(2A!W<1*),2!+)!1*O!JKKae!

:12A!+)!1*O!JKKHY!,0!*,//!,-! 2+Q01*!(2E(M()(,2!W'1/F10G!+)!1*O!HII`C!HII[e!<1*),2!+)!1*O!

JKKaYO!%E+! P(LM01(2! -0+ZQ+2DGU-,**,S(2A! 0+/F,2/+! W@@&YC! SE(DE! )01DV/! F+0(,L(D!

D,PF,2+2)/!,-!/F++DE!,0!,)E+0!/,Q2L/C!P1G!M+!L+)0(P+2)1**G!1--+D)+L!MG!)E+!0+/Q*)(2A!

2+Q01*!X())+0O!62!,*L+0!*(/)+2+0/C!X())+0!P1G!M+!P,0+!F0+T1*+2)!)E12!(2!G,Q2A+0!*(/)+2+0/C!

1/!0+-*+D)+L!MG!1!L+D0+1/+L!(2)+0U)0(1*!0+/F,2/+!D,2/(/)+2DG!W"2L+0/,2!+)!1*O!HIJHYC!,0C!

1/!S+!EGF,)E+/(\+!E+0+C!MG! (2D0+1/+L!+2)0,FG!12L!L+D0+1/+L!PQ)Q1*! (2-,0P1)(,2!1/!

L+-(2+L!(2!)E+!D,2)+R)!,-!(2-,0P1)(,2!)E+,0G!W',T+0!12L!%E,P1/!JKKJe!$E122,2!JK^aYO!!

!

>Q)Q1*!(2-,0P1)(,2C!(2!F10)(DQ*10C!D12!M+!(2)+0F0+)+L!1/!1!0+LQD)(,2!(2!1QL(),0G!

0+/F,2/+!T10(1M(*()G!LQ+!),!)E+!F0+/+2)1)(,2!,-!1!/)(PQ*Q/!W7+*V+2!12L!'E+DE(VC!HIIcYO!

6)! E1/! M++2! Q/+L! ),! +/)(P1)+! )012/P(//(,2! 01)+/ ! (2!)E+!*,S U-0+ZQ+2DG! -(M+0/! ,-!)E+!

1QL(),0G! F+0(FE+0G! (2! MQ**-0,A!W&(+V+! +)! 1*O! JKK`YC! 12L! 1FF*(+L! ), !

P1A2+),+2D+FE1*,A01FEG!W>48Y!1QL(),0G!0+/F,2/+/!),!D,2)(2Q,Q/!/F++DE!W',A12!12L!

;,+FF+*!HIJJYO!"QL(),0G!(2-,0P1)(,2!)012/P())+L!-0,P!P(LM01(2!),!1QL(),0G!D,0)+R!E1/!

M++2! ,M/+0T+L! ),! /E,S! A0+1)+0! 0+LQ2L12DG!(2! ,*L+0! *(/)+2+0/!D,PF10+L! ),! G,Q2A+0!

*(/)+2+0/!W#(L+*P12!+)!1*O!HIJ^YO!=,S+T+0C!A(T+2! )E1)! ,*L+0!*(/)+2+0/!E1T+!1!S+1V+0!
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!
!

HH!
!

P(LM01(2!0+/F,2/+!)E12!G,Q2A+0!*(/)+2+0/!W;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYC!()!0+P1(2/!12!

,F+2!ZQ+/)(,2!SE+)E+0!)E+!1A(2A!P(LM01(2! ()/+*-!F0,D+//+/!P,0+!(2-,0P1)(,2! ,0!*+//!

(2-,0P1)(,2!)E12!G,Q2A+0!*(/)+2+0/O!!

!

=+0+!(2!)E(/!/)QLGC!PQ)Q1*!(2-,0P1)(,2!(/!D1*DQ*1)+L!M+)S++2!/)(PQ*Q/!S1T+-,0P!

12L! )E+!1PF*()QL+! 12L! FE1/+! ,-! 0+/F,2/+O! @,0! /)(PQ*Q/! qC! M12LUF1//+L! /)(PQ*Q/!

S1T+-,0P!(/!Q/+LC!12L!)E+!L(/)0(MQ)(,2!(/!1//QP+L!),!M+!Q2(-,0P!(2!)(P+!F,(2)/O!@,0!

0+/F,2/+!1PF*()QL+C!M12LUF1//+L!0+/F,2/+!,-!HCIII!)0(1*/!(/!Q/+LC!)S,!D,2/+DQ)(T+!)0(1*/!

S()E!,FF,/()+!F,*10()(+/!10+!1T+01A+L!),A+)E+0O!%E+!F0,M1M(*()G!L(/)0(MQ)(,2!,-!0+/F,2/+!

:C!;W:YC!(/!+/)(P1)+L!MG!M(22(2A!1**!/1PF*+/!-0,P!JCIII!)0(1*/!,-!0+/F,2/+!S()E!1T+01A+L!

F,*10()(+/O!%E+!D,2L()(,21*!L(/)0(MQ)(,2!,-!;W:rqY!(/!+/)(P1)+L!MG!JCIII!/1PF*+/!-0,P!

:!1)! )(P+!F,(2)!+C!(O+OC!FWGrR)YO!!

!

%E+!DQ00+2)!/)QLG!(/!1!PQ)Q1*!(2-,0P1)(,21*!121*G/(/!,-!1QL(),0G!P(LM01(2!@@&O!

"! P,0+! )01L()(,21*! 121*G/(/! W+T,V+L! 0+/F,2/+Y! ,-! )E(/! L1)1/+)! E1/! 1*0+1LG! M++2!

FQM*(/E+L!(Presacco et al., 2016a, 2016b). The goals of this new analysis are: 1) to 

describe these new and innovative methods in detail, 2) to demonstrate rich examples 

of their use, and 3) to demonstrate that the results are quite often stronger in statistical 

power than the more traditional methods. First it is shown that the new analysis 

replicates the most basic earlier findings, that ,*L+0!*(/)+2+0/j!P(LM01(2!@@&!0+/F,2/+/!

D,2)1(2!*+//!1QL(),0G!/(A21*!(2-,0P1)(,2!1M,Q)!/F++DE!/)(PQ*(!)E12!G,Q2A+0!*(/)+2+0/jC!

1)! )E+! -Q2L1P+2)1*! -0+ZQ+2DG! W@I Y! ,- ! )E+! @@&O!%E+2! )E+! P+)E,L!(/! A+2+01*(\+L! ),!

121*G/(/!1)!)E+!E10P,2(D!-0+ZQ+2D(+/C!/E,S(2A!)E1)!/F++DE!(2-,0P1)(,2!D,2)1(2+L!)E+0+!
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!

Hb!
!

(/!/(P(*10*G!L+A01L+L!S()E!1A+!W12L!-1**/!,--!P,0+!ZQ(DV*G!(2!-0+ZQ+2DGYC!D,2/(/)+2)!S()E!

+10*(+0!-(2L(2A/!W"2L+0/,2!+)!1*O!HIJHYO!@(21**GC!)E+!0+/Q*)/!1*/,! /E,S!)E1)!SE+2!)E+!

/F++DE! /)(PQ*(! 10+! L+A01L+L! MG! )E+! 1LL()(,2! ,-! 1! D,PF+)(2A! )1*V+0C! )E+! /)(PQ*Q/!

(2-,0P1)(,2!D,2)1(2+L!(2!)E+!P(LM01(2!@@&!(/!P,0+!/+2/()(T+!),!(2-,0P1)(,21*!P1/V(2A!

WD,PF+)(2A! /F++DE! (2! 1! -1P(*(10! T/O! Q2-1P(*(10! *12AQ1A+Y! (2! ,*L+0! *(/)+2+0/! )E12! (2!

G,Q2A+0!*(/)+2+0/O!

!/,$0%*,39!,#'!:0$2&'9 !

! E(=L0)$9!

%E+!L1)1/+)!Q/+L!(2!)E(/!/)QLG!E1/!F0+T(,Q/*G!M++2!L+/D0(M+L!W;0+/1DD,!+)!1*OC!

HIJ[ 1C!HIJ[MYO!$+T+2)++2!G,Q2A+0!*(/)+2+0/!Wb!P+2Y!M+)S++2!Ja!12L!Hc!G+10/!,*L!WP+12!

h !$.3!HHOHb!h !HOHcY!12L!-(-)++2!,*L+0!*(/)+2+0/!W`!P+2Y!M+)S++2![J!12L!cb!G+10/!,*L!

WP+12!h !$.3! [`OI[! h !HObIYC! 0+D0Q()+L! -0,P! )E+! >10G*12LC! <1/E(2A),2! .O'O! 12L!

d(0A(2(1! 10+1/C! F10)(D(F1)+L! (2! )E+! +RF+0(P+2)O!"**! /QMX+D)/! E1L! D*(2(D1**GU2,0P1*!

E+10(2A!S()E!1(0UD,2LQD)(,2!)E0+/E,*L/!2,!A0+1)+0!)E12!H`!L#!E+10(2A!*+T+*!W=?Y!-0,P!

JH`! ),! ^CIII! =\! M(*1)+01**G! 12L!2,! (2)+01Q01*! 1/GPP+)0GO!"**! ,-! )E+P!S+0+! 21)(T+!

42A*(/E!/F+1V+0/!12L!S+0+!-0++!,-!2+Q0,*,A(D1*!,0!P(LL*+U+10!L(/,0L+0/C!12L!2,2+!,-!

)E+P! /F,V+! ,0!Q2L+0/),,L! )E+!.Q)DE! *12AQ1A+O! "**! F10)(D(F12)/! S+0+! F1(L! -,0! )E+(0!

F10)(D(F1)(,2C!12L!+1DE!,-!)E+P!A1T+!S0())+2!(2-,0P+L!D,2/+2)!M+-,0+!)E+!+RF+0(P+2)O!

%E+! +RF+0(P+2)1*! F0,),D,*! 12L! 1**! F0,D+LQ0+/! S+0+! 0+T(+S+L! 12L! 1FF0,T+L! MG! )E+!

62/)()Q)(,21*!&+T(+S!#,10L!,-!)E+!92(T+0/()G!,-!>10G*12LO!
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! E$*:(3*!,#'!667!% 0)&%'*#.!

%E+!/)(PQ*Q/!S1/!1!/(2A*+!/F++DE!/G**1M*+C!1!JcIUP/!pL1p!W"2L+0/,2!+)!1*O!HIJHYC!

/G2)E+/(\+L!1)!1!HIUV=\!/1PF*(2A!01)+!S()E!1!_*1))UM1/+L!/G2)E+/(\+0!W_*1))!JKaIY!S()E!

1!JII U=\! @I O!%E+!/G**1M*+!S1/!DE,/+2!M+D1Q/+!()!D,PF0(/+/!M,)E!)012/(+2)!12L!/)+1LGU

/)1)+! D,PF,2+2)/C! )E+! /),F! D,2/,212)!pLp! (/! 0(DE! (2! FE,2+)(D! (2-,0P1)(,2C! 12L! ()/!

F+0D+F)(,2!(/!/+2/()(T+!),!M1DVA0,Q2L!2,(/+!W>(**+0!12L!7(D+*G!JK``YO!6)/!S1T+-,0P!12L!

/F+D)0QP!10+!/E,S2!(2!@(AQ0+!bOJO!%E+!/F++DE!/G**1M*+!S1/!F0+/+2)+L!L(,)(D1**G!1)!c`!

L#!$;?!S()E!1!0+F+)()(,2!01)+!,-!̂ !=\O!$)(PQ*(!S+0+!F0+/+2)+L!S()E!1*)+021)(2A!F,*10()(+/!

),! 1**,S!D12D+**1)(,2!,-!F,)+2)(1*!/)(PQ*Q/!10)(-1D)!MG!/QPP(2A!)E+!0+/F,2/+/!),!+1DE!

F1(0!W"(V+2!12L!;(D),2!HIIa1YO!%E+!/)(PQ*Q/!S1/!F0+/+2)+L!),!/QMX+D)/!M,)E!(2!ZQ(+)!

12L!(2!2,(/+O!@,0!)E+!2,(/ +!D,2L()(,2/C!1!/),0G!21001)+L!MG!1!-+P1*+!D,PF+)(2A!/F+1V+0!

(2!+()E+0! 42A*(/E!,0! .Q)DE! S1/! Q/+L! 1/!1! P1/V+0! W1! JUP(2Q)+! LQ01)(,2! /+AP+2)C!

D,2)(2Q,Q/*G!*,,F+LYO!%E+!42A*(/E!/),0G!S1/!12!+RD+0F)!-0,P!"! 'E0(/)P1/! '10,*!MG!

'E10*+/! .(DV+2/! WE))F3ppSSSO1QL(,M,,V)0+1/Q0GOD,Pp1UDE0(/)P1/UD10,*UMGUDE10*+/U

L(DV+2/U-0++U1QL(,UM,,VpYC!12L!)E+!.Q)DE!/),0G!S1/!"*X1/V1!+2!L+!'121L1U/F,,0S+A!

MG! "2,2GP,Q/!WE))F3ppSSSO*,G1*M,,V/OD,PpM,,Vp"*X1/V1U+2UL+U'121L1U/F,,0S+AYO!

@,0!+1DE!,-!)E+!)S,!P1/V+0!)GF+/C!-,Q0!/(A21*U), U2,(/+!01)(,!W$7&Y!*+T+*/C!sbC!IC!UbC!12L!

U[! L# ! $7&C! S+0+! D0+1)+L! MG! Q/(2A! )E+! *,A10()EP! ,-! )E+! 01)(,! M+)S++2! 0,,)UP+12U

/ZQ10+L!T1*Q+/!,-!/G**1M*+!pL1p!12L!)E+!*,2AULQ01)(,2!P1/V(2A!/F++DEO!"**!/)(PQ*(!S+0+!

F0+/+2)+L!MG!(2/+0)!+10FE,2+/!W4&JC!4)GP,)(D!&+/+10DEC!4*V!80,T+!d(**1A+C!6?Y!T(1!

q,210! 4//+2D+! 52+! W"$9$C! %1(F+(C! %1(S12Y! Q/(2A! ;0+/+2)1)(,2! /,-)S10+!

W7+Q0,M+E1T(,01*! $G/)+P/C! #+0V+*+GC! '"YO! @@&/! S+0+! 0+D,0L+L! 1)! 1! /1PF*(2A!

-0+ZQ+2DG!,-!J[Cba^!=\!Q/(2A!)E+!"D)("#&UHII!1DZQ(/()(,2! /G/)+P!W#(,$+P(!#OdOC!



!

!
!

H !̀
!

"P/)+0L1PC! 7+)E+0*12L/Y! S()E! 1! /)12L10L! T+0)(D1*! P,2)1A+! ,-! -(T+! +*+D)0,L+/! W'\!

1D)(T+C! -,0+E+1L! A0,Q2L! D,PP,2! P,L+! /+2/+pL0(T+2! 0(AE)! *+A! +*+D)0,L+/C! +10*,M+!

0+-+0+2D+/YC!12L! )E+!0+D,0L+L! /(A21*!S1/! -(*)+0+L! ,2*(2+!MG!1!M12LUF1//! -(*)+0!S()E!1!

DQ),--!M12L!,-!JII!=\!),!bCIII!=\O!.Q0(2A!)E+!HUE,Q0!0+D,0L(2A!/+//(,2C!/QMX+D)/!/1)!(2!

1!0+D*(2+0!12L!S1)DE+L!1!/(*+2)!D1F)(,2+L!P,T(+!,-!)E+(0!DE,(D+!),!-1D(*()1)+!1!0+*1R+L!

MQ)!S1V+-Q*!/)1)+O!@,0!+1DE!,-!)E+!2(2+!D,2L()(,2/!WJ!ZQ(+)!: !H!P1/V+0!*12AQ1A+/!> !^!

$7&/YC!1)!*+1/)!HCbII!)0(1*/!,-!0+/F,2/+!W),!0+F+)()(,2/!,-!/G**1M*+!pL1pY!S+0+!0+D,0L+LO!!

!
7410()!D696!E+4$0<0,!A'C)5#($-!,&);+(#1('$!'*2!&#A)(!,&);+('<!2)*,4+%!

@(AQ0+! bOJO!"3! $)(PQ*Q/! S1T+-,0PC!#3! /F+D)0,A01PC! 12L!'3 ! F,S+0! /F+D)01*!

L+2/()G!,-!JcI UP/! /G**1M*+!pL1pO!%E+!*,D1)(,2/!,-!)E+!E,0(\,2)1*!F+1V/!(2!' !(2L(D1)+!)E1)!

)E+!/G**1M*+!E1/!1!-Q2L1P+2)1*!-0+ZQ+2DG!,-!JII!=\!S()E!E10P,2(D!F+1V/!1)!()/!PQ*)(F*+/!

W"2L+0/,2!+)!1*O!HIJHC!HIJbY!

Stimulus Syllable /da/

B C

A



!

!
!

H[!
!

! C,$,!, #,349*9!

42D,L(2A!0+/F,2/+!1PF*()QL+!!

%E+! 448! 0+D,0L(2A/!S+0+! -(0/)! D,2T+0)+L! (2),! >"%?"#! -,0P1)! S()E! )E+!

-Q2D)(,2!&#&FB4#,41!-0,P!448?1M!W.+*,0P+!12L!>1V+(A!HII^YC!12L!1**! 0+P1(2(2A!

121*G/+/!F+0-,0P+L!(2!>"%?"#!WT+0/(,2!HIJcMe!>1)ES,0V/C!71)(DV!>"YO!%E+!448!

0+D,0L(2A/!S+0+! M12LUF1//! -(*)+0+L! ,--*(2+C!),! 0+P,T+! *,SU-0+ZQ+2DG! 2+Q01*!

,/D(**1)(,2/C! -0,P! cI! =\! ),! HIII! =\! S()E! 1 ! *(2+10UFE1/+! @6&! -(*)+0! S()E! *,SUF1//!

)012/()(,2!M12L!,-! [ÙcI!=\!12L!E(AEUF1//!)012/()(,2!,-!HIII UHJII!=\O!@(*)+0!L+*1G/!

S+0+!D,PF+2/1)+L!MG!F0,D+//(2A!)E+!L1)1!(2!M,)E!-,0S10L!12L!M1DVS10L!L(0+D)(,2/C!

Q/(2A!)E+!>1)*1M!-Q2D)(,2!54<+54<+!W>1)ES,0V/C!71)(DV!>"YO!%E+!0+/F,2/+!,-!+1DE!)0(1*!

S1/!121*G\+L!(2!)E+!)(P+!S(2L,S!Ûc!P/! ),!JcI!P/! S()E!0+/F+D)!),!/)(PQ*Q/! ,2/+)O!

<()E(2!)E(/!S(2L,SC!)E+!0+/F,2/+!,-!+1DE!)0(1*!S1/!M12LUF1//!-(*)+0+L!S()E!*(2+10UFE1/+!

@6&!-(*)+0/!,-!,0L+0!HIIC!L+/(A2+L!Q/(2A!*+1/)U/ZQ10+!+00,0!P(2(P(\1)(,2C!(2),!-0+ZQ+2DG!

M12L/!D+2)+0+L!1)!E10P,2(D/!,-!JII!=\C!(O+OC!JIIC!HIIC!tC![II!=\ C!),!(2T+/)(A1)+!)E+!

P(LM01(2!0+F0+/+2)1)(,2/!,-!E10P,2(D/O!=10P,2(D/!1)!,0!1M,T+!cII!=\C!)E+!-(0/)!-,0P12)!

,-!)E+!/)+1LGU/)1)+!F,0)(,2!,-!)E+!/)(PQ*Q/C!S+0+!+RD*QL+L!-0,P!121*G/(/O!$S++F/!S()E!

1PF*()QL+/!*10A+0!)E12!h bI! i j !S+0+!+RD*QL+LC!1**,S(2A!HIII!10)(-1D)U-0++!/S++F/!),!

M+!Q/+LO!%,!+*(P(21)+!12G!F,//(M*+!+*+D)0(D1*!-++L)E0,QAE!10)(-1D)/C!1!JIUP/!)+PF,01*!

0+/F,2/+! -Q2D)(,2! D+2)+0+L! 1)! I! P/! S()E! 0+-+0+2D+! ),! )E+! /)(PQ*Q/! ,2/+)! )(P+! S1/!

+/)(P1)+L!F+0!)0(1*C!12L!()/!D,2)0(MQ)(,2!S1/!/QM)01D)+L!-0,P!)E+!0+/F,2/+!W>1LL,R!12L!

?++!HIJaYO!"LL()(,21**GC! /(2D+!)S,!D,2/+DQ)(T+! /S++F/!S+0+!1*S1G/!F0+/+2)+L!S()E!

,FF,/()+!F,*10()(+/C!)E+(0!0+/F,2/+/!S+0+!1T+01A+L!(2),!,2+!+--+D)(T+!/S++FC!*+1L(2A!),!

JIII!/QDE!F1(0U1T+01A+L!/S++F/!F+0!/QMX+D)!12L!F+0!D,2L()(,2!)E1)!S+0+!)E+2!Q/+L!-,0!



!

!
!

Hc!
!

)E+!121*G/(/e!)E+!0+/Q*)/!-,0!)E+!/1P+!/S++F/C!S()E!10)(-1D)/!0+P,T+L!MQ)!2,)!1T+01A+L!

WHIII! F+0! D,2L()(,2Y! 10+! F0+/+2)+L! (2! )E+! "FF+2L(RO! @,0! +1DE! ,-! )E+! )S,! 121*G/(/!

0+A(,2/C!)E+!0+/F,2/+!S1T+-,0P/!S+0+!+R)01D)+L!-0,P!+1DE!/S++F!-,0!+T+0G!/QMX+D)C!-,0!

+1DE!,-!)E+!2(2+!D,2L()(,2/!12L![ !-0+ZQ+2DG!M12L/O!

!

92L+0!+1DE!D,2L()(,2C!-,0!+1DE!/QMX+D)!12L!-0+ZQ+2DG!M12LC!1!0+/F,2/+!P1)0(R!

S1/! ,M)1(2+L! ,-! /(\+! JIII! )0(1*/! ! ! " ! /1PF*+/! SE+0+!g !(/! )E+! /1PF*+! *+2A)E! ,-!

,M/+0T1)(,2!S(2L,SO!62!1LL()(,2!),!)E+!+2)(0+!0+/F,2/+!S(2L,S!IUJcI!P/C!)E+!0+/F,2/+/!

S+0+!1*/,!F10)()(,2+L!(2),!)S,!0+A(,2/!M1/+L!,2!)E+!1D,Q/)(D!F0,F+0)(+/!,-!)E+!/G**1M*+!

pL1pC!(O+OC!)E+!)012/()(,2!WJÙ[`!P/Y !12L!/)+1LGU/)1)+!W[ÛJcI!P/Y!-,0!121*G/(/!,-!P1/V+0!

)GF+!(2-*Q+2D+!,2!)E+!0+/F,2/+!1)!JII!=\O!=+0+!" !h!Ha`b!/1PF*+/!-,0!)E+!+2)(0+!0+/F,2/+!

0+A(,2C!" !h!aI^!/1PF*+/!-,0!)E+!)012/()(,2!0+A(,2C!12L!" !h!HI^K!/1PF*+/!-,0!)E+!/)+1LGU

/)1)+!0+A(,2O!%E+!0+/F,2/+!1PF*()QL+/!1)!+1DE!/1PF*+!S+0+!/QML(T(L+L!(2),!=!M(2/!S()E!

)E+!M,Q2L10(+/!,-!)E+!M(2/!DE,/+2!/,!)E1)!1FF0,R(P1)+*G!+ZQ1*!2QPM+0/!,-!/1PF*+/!S+0+!

1//(A2+L!(2!+1DE!M(2e!+1DE!/1PF*+!S1/!)E+2!1//,D(1)+L!S()E!()/!M(2!(2L+R!W-0,P!J!),!=YO!

%E+!M,Q2L10(+/!S+0+!DE,/+2!(2L(T(LQ1**G!M1/+L!,2!+1DE!/QMX+D)j/!0+/F,2/+O!.(--+0+2)!

T1*Q+/!,-&0 < kl *m*no*pq*ol *nqmr!S+0+!+T1*Q1)+L!),!T+0(-G!1!*1DV!,-!12G!(2)+01D)(,2!

S()E!1A+!WsCt *)uv G8 wZlo *_ 8 wZmwx!12L!sCt *)uv G8 wZnm*_ 8 wZxyw!MG!"75d"!)+/)!

,2! (2)+01D)(,2! ,-!z{| &> &}LM&M~K}|• !-,0! 1PF*()QL+! 12L! FE1/+! (2-,0P1)(,2C!

0+/F+D)(T+*GYO! "! -(21*! DE,(D+! ,-!=! G!bH! M(2/! S1/! /+*+D)+L! 1/! 12! ,F)(P1*! )01L+U,--!

M+)S++2!(2D0+1/+L! 0+/,*Q)(,2! M+)S++2! M(2/! 12L!L+D0+1/+L! /1PF*+/! F+0! M(2! LQ+! ),!

*(P()+L!/1PF*+/!W),,!-+S!M(2/!,0!),,!-+S!/1PF*+/!F+0!M(2!M,)E!*+1L!),!+/)(P1)(,2!M(1/YO!



!

!
!

Ha!
!

%E+! DE,(D+! ,-!bH! M(2/!A1T+!P,0+! )E12! bI! /1PF*+/pM(2C! ,2! 1T+01A+C! ),! +/)(P1)+! )E+!

D,2L()(,21*!F0,M1M(*()G!L(/)0(MQ)(,2O!! !

42D,L(2A!0+/F,2/+!FE1/+! 

@,0! +T+0G! /S++F! (2! +1DE! 0+A(,2C! )E+! FE1/+!-,0! +1DE! -0+ZQ+2DG! M12L! S1/!

D,PFQ)+L!MG!-(0/)!1FF*G(2A!)E+!=(*M+0)!)012/-,0P!),!)E+!M12LUF1//+L!/(A21*!12L!)E+2!

D,PFQ)(2A!)E+!FE1/+!,-!)E+!0+/Q*)12)!D,PF*+R!W121*G)(DY!/(A21*C!(O+OC!

! e k3C€Gr 8 &]sg kRL&•{M C‚ Gsg k3C€GrGr*! WbOJY!

SE+0+!sg !(/!)E+!@,Q0(+0!%012/-,0PC!‚ !(/!)E+!-0+ZQ+2DG!M1/(/!,-!)E+!@,Q0(+0!%012/-,0PC!

•{M C‚ G!(/!)E+!1*A+M01(D!/(A2!,-!‚ C!12L!]sg !(/!)E+!(2T+0/+!@,Q0(+0!%012/-,0PO!%E+2!

! ƒC€G8 „ C3C€G: Lek3C€GrGZ! WbOHY!

%E+!FE1/+U*,DV(2A!T1*Q+!W;?dY!,-!)E+!0+/F,2/+!(2!12G!/(2A*+!M12L!D12!M+!D,PFQ)+L!1/!!

!
…†‡C€G8 &

n
ˆ

‰O | 4Š‹ C$G

6

ŒX)

‰*!
!

WbObY!

SE+0+!ƒŒC€G!(/!)E+!FE1/+!,-!•$Ž!)0(1*!1)!/1PF*+!)(P+!+C!12L!: !(/!)E+!2QPM+0!,-!)0(1*/O!!

!

%E+!/+)!,-!FE1/+!0+/F,2/+/&ƒŒC€G!,M)1(2+L!-,0!+1DE!-0+ZQ+2DG!M12LC!S+0+!1*/,!

/QML(T(L+L!(2!),!=!h!bH!M(2/C!121*,A,Q/*G!),!+2D,L(2A!)E+!1PF*()QL+!0+/F,2/+e!E+0+!)E+!

FE1/+!/1PF*+/!S+0+!L(T(L+L!(2),!M(2/!,-!S(L)E!
+•

•+
8

•

)‘
 with each sample encoded by 

its bin index!W-0,P!J!),!=Y. !



!

!
!

HK!
!

>Q)Q1*!(2-,0P1)(,2!!

92L+0!+1DE!D,2L()(,2C!-,0!+1DE!/QMX+D)!12L!+1DE!-0+ZQ+2DG!M12LC!)E+!PQ)Q1*!

(2-,0P1)(,2!M+)S++2!/)(PQ*Q/!12L!1PF*()QL+C!12L!PQ)Q1*!(2-,0P1)(,2!M+)S++2!/)(PQ*Q/!

12L! FE1/+! S+0+! +/)(P1)+L! M1/+L! ,2! )E,/+! (2)+A+0U+2D,L+L! 0+/F,2/+/O! %E+! 0+/F,2/+!

F0,M1M(*()G!L(/)0(MQ)(,2!S1/!+/)(P1)+L!1/!1M,T+!WM(2!(2L+R!-,0!+1DE!,-!)E+!" !/1PF*+/!

,T+0! JIII! )0(1*/YO! %E+! D,2L()(,21*! L(/)0(MQ)(,2! ,-!…C\ f[ G!S1/! L01S2! -0,P! 0+/F,2/+!

/1PF*+/! 1)! )E+! /1P+! *1)+2DG! -0,P! JIII! )0(1*/O! %E+! PQ)Q1*! (2-,0P1)(,2! D12! )E+2! M+!

+/)(P1)+L! MG! )E+! +2)0,FG! ,-! )E+! 0+/F,2/+C! SE+)E+0! 1PF*()QL+! ,0! FE1/+C! P(2Q/! )E+!

D,2L()(,21*!+2)0,FG!,-!)E+!0+/F,2/+!A(T+2!)E+!WQ2(-,0P*G!L(/)0(MQ)+LY!/)(PQ*Q/3!

! ]C[ ^\ G8 e C\ GR &e C\ f[ G*! WbÔY!

SE+0+!3!0+F0+/+2)/!)E+!/)(PQ*Q/!L(/)0(MQ)(,2C!12L!/ !(/!)E+!0+/F,2/+!L(/)0(MQ)(,2C!SE+)E+0!

1PF*()QL+!,0!FE1/+O!e C\ G!(/!)E+!+2)0,FG!,-!)E+!0+/F,2/+C!

! e C\ G8 R O _C( G
c

’“{ _C( G*! WbÒY!

SE+0+!&W%Y!(/!)E+!F0,M1M(*()G!,-!,M/+0T(2A!)E+!0+/F,2/+!T1*Q+!%O!e C\ f[ G&(/!)E+!+2)0,FG!

,-! )E+!0+/F,2/+!D,2L()(,2+L!MG!)E+!/)(PQ*Q/!3!12L!(/!A(T+2!MG3!

! e C\ f[ G8 O _C3G
N

e C\ f[ 8 3G! WbO[Y!

SE+0+!!

! e C\ f[ 8 3G&8 &R O _C\ 8 ( f3G’“{ _ C\ 8 ( f3GZ
c

!

!

WbOcY!



!

!
!

bI !
!

%E+!/)(PQ*Q/![ !(/! )E+!1PF*()QL+!,0!FE1/+!1)!+1DE!)(P+!F,(2)O!%E+!F0,M1M(*()G!

L(/)0(MQ)(,2!,- &3!(/!Q2V2,S2C!MQ)!E+0+!1//QP+L!),!M+!Q2(-,0P!W_C3G8
)

2
!C!1!D,2/)12)C!

/,!+1DE!M(2!D,2)1(2/!0,QAE*G!)E+! /1P+!2QPM+0! ,-! /)(PQ*Q/!T1*Q+!(2/)12D+/Y!-,0! )S,!

0+1/,2/O! @(0/)C! SE+2! )E+! 1D)Q1*! /)(PQ*Q/! L(/)0(MQ)(,2! (/! Q2V2,S2C! )E(/! 1//QPF)(,2!

P(2(P(\+/!+/)(P1)(,2!M(1/!W7+*V+2!12L!'E+DE(V!HIIcYO!$+D,2LC!SE(*+!)E+0+!(/!2,)!G+)!

+T(L+2D+!-,0!12G!F10)(DQ*10!L(/)0(MQ)(,2!W+OAOC!81Q//(12!,0!?1F*1D(12YC!)E+!1//QPF)(,2!

,-! Q2(-,0P!L(/)0(MQ)(,2!S1/!+PF*,G+L!-,0!/)(PQ*Q/!1PF*()QL+!MG!',A12!12L!;,+FF+*!

WHIJJY!S()E!+2D,Q01A(2A!0+/Q*)/O!%E+2C!+ZQ1)(,2!WbObY!M+D,P+/!

!
e C\ f[ G8

n
g

O e C\ f[ 8 3$G*

2

$X)

!
!

WbOaY!

SE+0+!3$!(/!)E+!1PF*()QL+!,0!FE1/+!M(2!1)!/1PF*+!€O!!

!

%,!(**Q/)01)+C!D,2/(L+0!12!121*G/(/!,-!)E+!ZQ(+)!D,2L()(,2!,T+0!)E+!/)+1LGU/)1)+!

0+A(,2C!SE(DE!+2D,PF1//+/!)E+!)(P+!S(2L,S!-0,P![^!P/!),!JaK!P/!S()E!0+/F+D)!),!

/)(PQ*Q/!,2/+)C!(O+OC!HCI^K!/1PF*+/C!A(T(2A!g 8 qwlx !12L!_C3$G8
)

+v”•
!-,0!+T+0G!T1*Q+!

,-! +O!

!

The distribution of the response, …C\ G, is estimated for each subject with all 

bin-index-encoded samples in each of the n*www trials. The conditional distribution of 

\  given 3$, …C\ f3$G, is estimated with n*www samples from trials at time point €. Then 

the conditional entropy is given by 



!

!
!

bJ!
!

 e C\ f[ G

8 R O O _C[ 8 3$G_C\ 8 Lf[ 8 3$G̀aJ_C\ 8 Lf[ 8 3$G
-

4X)

2

$X)

8 R
n
g

O O _C\ 8 Lf[ 8 3$G̀aJ_C\ 8 Lf[ 8 3$G
-

4X)

2

$X)

* 

 

 

 

 

(3.9) 

where L< kn*q*, *0 r  is the bin number, and 0  is the number of bins. The mutual 

information is therefore,  

 ]C[ ^\ G

8 &R O _C\ 8 LG̀aJ_C\ 8 LG
-

4X)

:
n
g

O O _C\ 8 Lf[ 8 3$G̀aJ_C\ 8 Lf[ 8 3$G
-

4X)

2

$X)

Z 

 

 

 

 

(3.10) 

$)1)(/)(D/!

%,! +R1P(2+! )E+! +--+D)/! ,-! 1A(2AC! -0+ZQ+2DGC! P1/V+0! )GF+! 12L! $7&! *+T+*C!

PQ*)(F*+!+?)+/)/! S()E! D,00+D)(,2! S+0+! F+0-,0P+LC! /+F101)+*G! -,0! M,)E! 1PF*()QL+! 12L!

FE1/+!(2-,0P1)(,2O!%,!-1D(*()1)+!121*G\(2A!)E+!(2-,0P1)(,2!1)!-Q2L1P+2)1*!-0+ZQ+2DGC!

*(2+10!P,L+*/!S+0+!D,2/)0QD)+L!),!)+/)!+--+D)/!-0,P!(2)+01D)(,2/!M+)S++2!1A(2A!12L!,)E+0!

-1D),0/C! 21P+*G! P1/V+0! )GF+! 12L! $7&! *+T+*C! S()E! P1)E+P1)(D1*! -,0P!]&– &z{| &>

&Kz•—|• &€(_| : z{| &> &̃0™O!%+/)/!S+0+!F+0-,0P+L!-,0!M,)E!1PF*()QL+!12L!FE1/+C!

12L! -,0!L(--+0+2)! )+PF,01*!0+A(,2/C! /+F101)+*GO!%,! )+/)!P1/V+0! )GF+!(2-*Q+2D+!S()E(2!

A0,QFC!)E+!PQ)Q1*!(2-,0P1)(,2!L(--+0+2D+!M+)S++2!.Q)DE!12L!42A*(/E!P1/V+0/!-,0!+1DE!

/QMX+D)!S1/!P,L+*+L!1/!]š›$œŽ R ]B•žŸ4 Ž&– &̃0™C!12L!)E+!F,/()(T()G! ,-! (2)+0D+F)!S1/!
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+1DE!/QMX+D)C!12L!/(P(*10!121*G/(/!-,0!;?dO!!

!
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(2)+0T1*/!M+)S++2!/)(PQ*(O!!
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wZmy*_ 8 wZpmo!-,0!)E+!/)+1LGU/)1)+!0+A(,2YO!"!*(2+10!P,L+*!S()E!2,!(2)+01D)(,2/!S1/!

)E+2!D,2/)0QD)+L!12L!)+/)+LC!(O+OC!]&– &z{| : &Kz•—|• &€(_| : &̃0™O!%E+!P,L+*!()/+*-!(/!

/(A2(-(D12)! WsC• *+t+ G8 mZw¢*_ ¡ wZwwn C!sC• *+tv G8 l Zml*_ 8 wZwwp C!sC• *+t) G8

xZxo*_ ¡ wZwwn!-,0! )E+! +2)(0+! 0+A(,2C! )E+! )012/()(,2! 12L! /)+1LGU/)1)+! 0+A(,2/C!

0+/F+D)(T+*GYO!',PF10(/,2/!M+)S++2!)E+!P,L+*/!/E,S!)E1)!G,Q2A+0!*(/)+2+0/j!0+/F,2/+/!

D,2)1(2!/(A2(-(D12)*G!P,0+!(2-,0P1)(,2!)E12!,*L+0!*(/)+2+0/j!0+/F,2/+/!(2!)E+!SE,*+!12L!

/)+1LGU/)1)+! 0+A(,2/! W€C+t+ G8 l Zql *_ ¡ wZwwn !12L! €C+t) G8 l Zxx*_ ¡ wZwwn!

0+/F+D)(T+*GYC! 12L! )E1)! (2-,0P1)(,2! (2D0+1/+/! 1/! $7&! (2D0+1/+/! W€C+t+ G8 qZpy*_ 8
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$(2D+! )E+! /)(PQ*Q/! E1/! 1! -Q2L1P+2)1*! -0+ZQ+2DG! ,-! JII! =\! 12L! )E+! FE1/+U

*,DV(2A!,-!@@&!(/!P,0+!0,MQ/)!(2!*,S!-0+ZQ+2D(+/!)E12!(2!E(AE!-0+ZQ+2D(+/!WBEQ!+)!1*O!

HIJbYC!)E+!JIIU=\!@@&!P1G!D,2)1(2!/(A2(-(D12)*G!P,0+!(2-,0P1)(,2!)E12!()/!E10P,2(D/O!

%,!0Q*+!,Q)!)E+!F,//(M(*()G!)E1)!/(A2(-(D12)!D,2)0(MQ)(,2/!),!PQ)Q1*!(2-,0P1)(,2!L+0(T+!

-0,P! 1T+01A(2A! )E+! ,FF,/()+! F,*10()(+/C! )E+! /1P+! PQ)Q1*! (2-,0P1)(,2! 121*G/(/! (/!

F+0-,0P+L!,2!/(2A*+!)0(1*/C!SE+0+!/(P(*10!0+/Q*)/!10+!,M/+0T+L!W/++!"FF+2L(RYO!@(AQ0+!

bOH" !L(/F*1G/!)E+!PQ)Q1*!(2-,0P1)(,2!1/!1!-Q2D)(,2!,-!$7&!*+T+*O!5*L+0!*(/)+2+0/!2,)!
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+*(P(21)+!S()E(2U/QMX+D)!T10(12D+C!1!*(2+10!0+A0+//(,2! *(2+! ,-! (2-,0P1)(,2UMGU$7&!(/!

-())+L! -,0! +1DE! /QMX+D)! 12L! ()/! GU(2)+0D+F)! 12L! /*,F+! S+0+! 121*G\+LC! S()E! 0+/Q*)/!



!

!
!

b` !
!

(**Q/)01)+L!(2!@(AQ0+!bOHO!"!,2+U)1(*+L!+U)+/)!WG,Q2A+0!w!,*L+0Y!,2!)E+!GU(2)+0D+F)!/E,S/!
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wZyp*x¢¤ &¥] 8 ' wZwnm*nZl¢q . !-,0! )E+! .Q)DE!P1/V+0C! )E,QAE! )E+! +--+D)! /(\+! '6! (/!

D,2/(/)+2)!S()E!/(A2(-(D12D+!(2!)E+!*1/)!D1/+O !
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W$DEP(+L)!+)!1*O!JKK[Y!12L!)E+!/G21F/+!W$+0A+G+2V,!+)!1*O!HIJbYO!"!*,//! ,-!1QL(),0G!

2+0T+! -(M+0/! (2! ,*L+0! *(/)+2+0/!P1G!*+1L! ),!1!0+LQD+L!M01(2/)+P!0+/F,2/+C!D1Q/(2A!1!

L+D0+1/+! (2! (2-,0P1)(,2! +T+2! (2! )E+! ZQ(+)! D,2L()(,2C! *+1L(2A! ),! 1! /*,S+0! 01)+! ,-!

1LL()(,21*!L+D0+1/+!S()E!(2D0+1/(2A!2,(/+!*+T+*O!!

! /,9-0% !$410!!

62!)E(/!+RF+0(P+2)!M1DVA0,Q2L!P1/V+0!)GF+/!(2D*QL+L!42A*(/E!WP+12(2A-Q*!),!

1**! *(/)+2+0/Y! 12L! .Q)DE! WP+12(2A*+//! ),! 1**! *(/)+2+0/YO! %E+! 0+/Q*)/! /QAA+/)! )E1)! )E+!

(2-,0P1)(,21*!D,2)+2)! ,-! )E+!2,(/+!1--+D)/! (2-,0P1)(,2! (2! )E+!P(LM01(2!@@&C!(2!M,)E!

1PF*()QL+!12L!FE1/+!W(2!)E+!)012/()(,2!0+A(,2Y3!,*L+0!*(/)+2+0/!M+2+-()!*)0('<<%!-0,P!)E+!

P1/V+0!M+(2A!P+12(2A*+//!,T+0!P+12(2A-Q*O!6)!(/!Q2+RF+D)+L!)E1)!1!E(AEU*+T+*!-+1)Q0+!

/QDE!1/!*12AQ1A+!S,Q*L!1--+D)!P(LM01(2!2+Q01*!0+/F,2/+/C!)E,QAE!)E(/!E1/!M++2!/++2!

M+-,0+!-,0!G,Q2A+0!*(/)+2+0/!W;0+/1DD,!+)!1*O!HIJ[MYO!52+!+RF*121)(,2!-,0!)E+!*12AQ1A+U

L+F+2L+2)!0+/F,2/+!L(--+0+2D+!(2!)E+!1A(2A!P(LM01(2!D,Q*L!M+!),FUL,S2!P,LQ*1)(,2!

-0,P! D,0)(D1*! 10+1/O! .+/D+2L(2A! F1)ES1G/! -0,P! F0(P10G! 1QL(),0G! D,0)+R! ),! (2-+0(,0!

D,**(DQ*Q/!W6'Y!(2!)E+!P(LM01(2!E1T+!M++2!0+F,0)+L!),!P+L(1)+!*+102(2AU(2LQD+L!1QL(),0G!

F*1/)(D()G!W#1X,! +)! 1*O! HIJIYC! 12L! 6'! 2+Q0,2/j! /+2/()(T()G! ),! /,Q2L! -0+ZQ+2DG! 12L!

(2)+2/()G!D12!M+!P,L(-(+L!MG!D,0)(D1*!F0,X+D)(,2/!W_(2A!12L!#1X,!HIJbYO!$(2D+!,*L+0!

*(/)+2+0/!M+2+-()!M+E1T(,01**G!-0,P!D,PF+)(2A!/F++DE!M+(2A!2,2UP+12(2A-Q*!W;(DE,01U



!

!
!

`c !
!

@Q**+0!HIIae!%Q2!+)!1*O!HIIHYC!)E+!D,0)(D1*!F0,D+//(2A!Q2L+0*G(2A!)E(/!L(--+0+2D+!P1G!

1*/,!F0,X+D)!M1DV!QF/)0+1P!),!)E+!P(LM01(2O!!

!

"2,)E+0!+RF*121)(,2!-,0!)E(/!L(--+0+2D+!(2!@@&!LQ+!),!P1/V(2A!*12AQ1A+!(/!)E1)!

)E+!L(--+0+2D+!P(AE)!M+!FQ0+*G!D,0)(D1*O!(O+OC!FQ0+*G!D,0)(D1*!@@&O!&+D+2)!/)QL(+/!W',--+G!

+)!1*O!HIJ[1C!HIJcY!E1T+!/E,S2!)E1)!)01L()(,21*!448UP+1/Q0+L!@@&!P1G!2,)!M+!FQ0+*G!

/QMD,0)(D1*! 1)! 1**O! 6)! S,Q*L! M+! /QM/)12)(1**G! *+//! /Q0F0(/(2A! ),! /++! *12AQ1A+U/F+D(-(D!

+--+D)/!,0(A(21)(2A!-0,P!D,0)+R!)E12!P(LM01(2C!1*)E,QAEC!+T+2!/,C!)E+/+!+--+D)/!-0,P!)E+!

)012/()(,2! 0+A(,2! WJ`U[`! P/Y! 10+! +10*(+0! )E12! P(AE)! M+! +RF+D)+L! -0,P! 1! *12AQ1A+U

(2-*Q+2D+L!D,0)(D1*!0+/F,2/+O!

! X*.2!>%0?(0#)4!3*:*$!

&+/Q*)/!/E,S!)E1)!-,0!M,)E!1PF*()QL+!12L!FE1/+!(2-,0P1)(,2C!0+/F,2/+/!-0,P!

,*L+0! *(/)+2+0/! (2! /F++DEU(2U2,(/+! D,2L()(,2/! D,2)1(2! *+//! (2-,0P1)(,2! (2! )E+! E(AE+0!

-0+ZQ+2D(+/C!12L!E1T+!*,S+0!E(AE!-0+ZQ+2DG!*(P()/C!)E12!G,Q2A+0!*(/)+2+0/O!$QDE!L+-(D()/!

P(AE)!M+!1*/,!1//,D(1)+L!S()E!*,S+0+L!)+PF,01*!F0+D(/(,2!10(/(2A!-0,P!1!*,//!,-!1QL(),0G!

2+0T+!-(M+0/!12L!A12A*(,2!D+**/!W$DEP(+L)!+)!1*O!JKK[e!$+0A+G+2V,!+)!1*O!HIJbYC!SE(DE!

1--+D)!1**!-0+ZQ+2D(+/O!%E+!/1P+!121*G/(/!D100(+L!,Q)!,2!/(2A*+!/S++F/!W/++!"FF+2L(RY!

/QAA+/)/! )E1)! )E+!L+D0+1/+!(2!(2-,0P1)(,2!1)!E(AE!-0+ZQ+2D(+/!P1G!2,)!M+!LQ+!),! )E+!

1T+01A+!,-!)E+!)S,!F,*10()(+/O!!

! H03,$*&#!$&!)&%$*),3!%01%090#$,$*&#!

4T+2! )E,QAE!)E+! /)(PQ*Q/!0+F0+/+2)1)(,2!1)! )E+!*+T+*! ,-!1QL(),0G!P(LM01(2! (/!

S+1V+0!-,0!,*L+0!*(/)+2+0/C!SE+)E+0!M1/+L!,2!&>$C!D,00+*1)(,2C!,0!PQ)Q1*!(2-,0P1)(,2!



!

!
!

`a !
!

P+1/Q0+/C!()!(/!F101L,R(D1**G!1PF*(-(+L!1)!)E+!*+T+*!,-!1QL(),0G!D,0)+R!W#0,LM+DV!+)!1*O!

HIJa1e!;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!"!2+A1)(T+!1//,D(1)(,2!M+)S++2!/QMD,0)(D1*!@@&!

12L!D,0)(D1*!0+/F,2/+/C!1/!P+1/Q0+L!S()E!PQ)Q1*!(2-,0P1)(,2C!E1/!M++2!/E,S2!(2!,*L+0!

*(/)+2+0/! (2! 1! )1/V! ,-! D1)+A,0(D1*! /G**1M*+! F+0D+F)(,2!W#(L+*P12! +)! 1*O! HIJ^YO! %E+!

121*,A,Q/!D,00+*1)(,2!M+)S++2!D,0)(D1*! /F++DE!0+F0+/+2)1)(,2!12L!P(LM01(2!0+/F,2/+!

1PF*()QL+! S1/! 2,)! /++2C! E,S+T+0C! -,0! )+PF,01*! /F++DE! F0,D+//(2A! W;0+/1DD,! +)! 1*C!

HIJ[MYO! #,)E! 1))+2)(,2! 12L! M+E1T(,01*! (2E(M(),0G! D,2)0,*! 10+! Q/+L! ),! +2E12D+!

Q2L+0/)12L(2A! ,-! /F++DE! (2! 2,(/+C! MQ)! )E+! +R)+2)! ),! SE(DE! )E+/+! E(AEU*+T+*! D,0)(D1*!

F0,D+//+/!10+!1*)+0+L!MG!1QL(),0G!F+0(FE+0G!L+-(D()/!(/!2,)!S+**!V2,S2!W;0+/1DD,!+)!1*O!

HIJKYO!@Q0)E+0P,0+C!()!(/!Q2D*+10!SE+0+!12L!E,S!)E+!2+Q01*!0+F0+/+2)1)(,2!,-!/F++DE!(2!

,*L+0!*(/)+2+0/!/E(-)/!-0,P!L+A01L+L!(2!P(LM01(2!),!+R1AA+01)+L!(2!D,0)+RC!MQ)!PQ)Q1*!

(2-,0P1)(,2!(/!1!F0,P(/(2A!),,*!),! 1LL0+//!)E+/+!(//Q+/!W#(L+*P12!+)!1*O!HIJ^YO!!

! E(::,%4 !

%E+! 1FF0,1DE! +PF*,G+L! E+0+C! Q/(2A! PQ)Q1*! (2-,0P1)(,2! ),! 121*G\+! )E+!

0+*1)(,2/E(F!M+)S++2!1!/F++DEU(2U2,(/+!/)(PQ*Q/!12L!)E+!@@&!0+/F,2/+C!D12!M+!/++2!(2!

1)!*+1/)!)S,!L(--+0+2)!*(AE)/O!")!,2+!*+T+*!()!D12!M+!T(+S+L!1/!1!P1)E+P1)(D1*!P+1/Q0+!

L+0(T+L!-0,P!(2-,0P1)(,2!)E+,0G!W',T+0!12L!%E,P1/!JKKJe!$E122,2!JK^aYO!%E(/!F*1D+/!

)E+!F0+/+2)!121*G/(/!,2!-(0P!P1)E+P1)(D1*!A0,Q2L/C!Q/(2A!D,2D+F)/!12L!P+1/Q0+/!-0,P!

1! S+**U+/)1M*(/E+L! -(+*L! ,-! P1)E+P1)(D1*! /(A21*! F0,D+//(2AO! ")! 12,)E+0! *+T+*C! )E+!

121*G/(/!D12!M+!T(+S+L!1/!12!1DV2,S*+LA+P+2)!)E1)!)E+!0+*1)(,2/E(F!M+)S++2!/)(PQ*Q/!

12L!0+/F,2/+!P1G!E1T+!/)0,2A*G!2,2U*(2+10!1/F+D)/C!S()E!PQ)Q1*!(2-,0P1)(,2!M+(2A!XQ/)!

,2+! ,-! /+T+01*! 1T1(*1M*+! 2,2U*(2+10! P+1/Q0+/! )E1)! 1**,S! Q/! ),! P,T+! M+G,2L!



!
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!

`K!
!

D,2T+2)(,21*!*(2+10!121*G/(/!P+)E,L/!W+OAO!+T,V+L!0+/F,2/+!121*G/(/Y!12L!D,2T+2)(,21*!

FE1/+!D,E+0+2D+!P+)E,L/O!

!

! !



!

!
!

[I !
!

!/($(,3! *#>&%:,$*&#! ,#,349*9! *#! $20! ,('*$&%4!

)&%$0G!,#'!$20!0>>0)$9!&>!,.*#.!!

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

%E+!EQP12!M01(2! (/!D1F1M*+! ,-! /+F101)(2A!1))+2L+L! /F++DE! -0,P!M1DVA0,Q2L!

L(/)01D)(,2/O!=,S+T+0C!)E(/!D1F1M(*()G!L+A01L+/!S()E!1A(2AO!#+E1T(,01*! /)QL(+/!E1T+!

/E,S2!1A+U0+*1)+L!)+PF,01*!F0,D+//(2A!L+-(D()/!(2!L(--+0+2)!1QL(),0G!)1/V/C!/QDE!1/!F()DE!

L(/D0(P(21)(,2! W@()\A(MM,2/! 12L! 8,0L,2U$1*12))! JKK[YC! A1FU(2U2,(/+! L+)+D)(,2!

W@()\A(MM,2/!12L!8,0L,2U$1*12)!HIIJY!12L!0+D,A2()(,2!,-!/F++DE!(2!2,(/+!W@0(/(21!12L!

@0(/(21!JKKce!8,0L,2U$1*12)!+)!1*O!HII[e!=+!+)!1*O!HIIaYO!7+Q0,FEG/(,*,A(D1*!/)QL(+/!

/E,S! )E1)! 1*)E,QAE! )E+! 1QL(),0G! M01(2! 0,MQ/)*G! /+A0+A1)+/! /F++DE! -0,P!+()E+0! 1!

D,PF+)(2A! /F+1V+0!W.(2A!12L!$(P,2!HIJHMY!,0! /F+D)01**G!P1)DE+L!2,(/+!W.(2A!12L!

$(P,2!HIJbYC!)E+!)+PF,01*!F0,D+//(2A!L+A01L+/!MG!L+P,2/)01)(2A!1A+U0+*1)+L!DE12A+/!

(2!0+/F,2/+!*1)+2DG!12L!/)0+2A)E!(2!P(LM01(2!W"2L+0/,2!+)!1*O!HIJHe!#Q0V10L!12L!$(P/!

HIIHe!'*(210L!12L!%0+PM*1G!HIJbY!12L!D,0)(D1*!+T,V+L!0+/F,2/+/! W?(/)+0!+)!1*O!HIJJe!

;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!62!12(P1*!/)QL(+/C!,T+00+F0+/+2)1)(,2!(2!D+2)01*!1QL(),0G!

2+0T,Q/!/G/)+P!E1/!M++2!/++2!(2!1A(2A!12(P1*/!W=QAE+/!+)!1*O!HIJIYO!62!1A(2A!01)/C!)E+!

1*)+0+L!2+Q01*!(2E(M()(,2C! -Q2D)(,21*! (PF1(0P+2)/! (2! )E+! D,0)+R! 10+! P,/)*G! LQ+! ),! 1!

0+AQ*1)+L!F*1/)(D()G!DE12A+!12L!P,/)! ,-! )E+P!10+!0+T+0/(M*+!WL+!d(**+0/U$(L12(!+)!1*O!

HIJIYO!=,S+T+0C!()!0+P1(2/!12!Q2/,*T+L!ZQ+/)(,2!E,S!PQDE!F*1/)(D()G!DE12A+!(/!(2!)E+!

1A(2A!EQP12!M01(2C!12L!()/!+--+D)/!,2!/F++DE!F0,D+//(2AO!!

!



!

!
!

[J !
!

"! 0+D+2)! P1A2+),+2D+FE1*,A01FEG! W>48Y! /)QLG! /QAA+/)/! 12! +R1AA+01)+L!

0+/F,2/+! ),! /F++DE! (2! 2,(/+! -,0! ,*L+0! *(/)+2+0/!W;0+/1DD,! +)! 1*O! HIJ[1C! HIJ[MY! MG!

L+P,2/)01)(2A!1!E(AE+0!/F++DE!+2T+*,F+!0+D,2/)0QD)(,2!1DDQ01DG!)E12!G,Q2A+0O!$(2D+!

)E+!0+D,2/)0QD)(,2! (/!M1/+L! ,2!1! *(2+10!L+D,L+0!S()E!S(2L,S! *+2A)E! ,-! g`II!P/C! ()!

0+P1(2/!Q2D*+10!SE(DE!0+/F,2/+!D,PF,2+2)/!D,2)0(MQ)+!),!)E+!+R1AA+01)+L!0+/F,2/+C!

+/F+D(1**G!S()E!0+/F+D)!),!*1)+2DGC!(O+OC!`I!P/!W>`IY!,0!JII!P/!W>JIIYO!$(2D+!F0+T(,Q/!

/)QL(+/!,M/+0T+!1))+2)(,2!P,LQ*1)(,2!,-!)E+!>JII!0+/F,2/+! W.(2A!12L!$(P,2!HIJHMC!

HIJbYC!12L!,*L+0!*(/)+2+0/!P1G!F1G!P,0+!1))+2)(,2!(2!)E+!*(/)+2(2A!)1/V/!W;0+/1DD,!+)!1*O!

HIJ[1YC!)E+! /)QLG!EGF,)E+/(\+/ ! )E1)! ,*L+0! *(/)+2+0/! S(**! E1T+! 1! E(AE+0! PQ)Q1*!

(2-,0P1)(,2!*+T+*!1)!0+/F,2/+/!,-!JII!P/!12L!*1)+0O!@Q0)E+0P,0+C!;0+/1DD,!+)!1*O!WHIJ[MY!

1*/,!/E,S/!1!2+A1)(T+!D,00+*1)(,2!M+)S++2!)E+!/F++DE!+2T+*,F+!0+D,2/)0QD)(,2!1DDQ01DG!

12L!M+E1T(,01*!(2E(M(),0G!D,2)0,*!/D,0+C!P+1/Q0+L!MG!1!T(/Q1*!(2E(M(),0G!)1/VC!-,0!,*L+0!

*(/)+2+0/O! 6)! /QAA+/)/! )E1)! )E+0+! P(AE)! M+! 0+/F,2/+/C! 1)! >`IC! >JII! ,0! ,)E+0!*1)+0!

0+/F,2/+/!(-!12G!)E1)!D,2)0(MQ)+!),!)E+!D,00+*1)(,2O!$(2D+!)E+!PQ*)(UP,L1*!1//,D(1)(,2!,-!

1QL(),0G!12L!T(/Q1*!0+/F,2/+/!,DDQ0/!*1)+0!)E12!1QL(),0G!1))+2)(,2!W80(--()E/!12L!<100+2!

HII^YC!1!D,00+*1)(,2!(/!+RF+D)+L!M+)S++2!>JII! ,0!*1)+0!0+/F,2/+! -,0! ,*L+0!*(/)+2+0/O!

=+0+!(2!)E(/!/)QLGC!1**!)E+!0+/F,2/+!F0,F+0)(+/C!/QDE!1/!*1)+2DG!12L!1PF*()QL+C!S(**!M+!

+T1*Q1)+L!S()E!0+/F+D)!),!PQ)Q1*!(2-,0P1)(,2O!!

!

410*(+0!(2T+/)(A1)(,2/!)E+!D,0)(D1*!D,L(2A!,-!D,2)(2Q,Q/!/F++DE!E1T+!,-)+2!0+*(+L!

,2!*(2+10!P+)E,L/!W.(2A!12L!$(P,2!HIJHMe!;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!"QL(),0G!

D,0)+RC!E,S+T+0C!(/!S+**!V2,S2!),!+PF*,G!2,2U*(2+10!F0,D+//(2A!W$1E12(!12L!?(2L+2!

HIIbYC! 12L! )E+0+-,0+! 1! 2,2U*(2+10! 121*G/(/! -01P+S,0V! P(AE)! F0,T(L+! P,0+! (2/(AE)O!



!
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!

[H!
!

7,2*(2+10!1FF0,1DE+/!M1/+L! ,2!$E122,2j/! (2-,0P1)(,2!)E+,0G!W$E122,2!JK^aY!E1T+!

M++2! /QDD+//-Q**G! 1FF*(+L! ),! /F(V(2A! 2+Q0,2/! (2! )E+! 1QL(),0G! /G/)+P!W7+*V+2! 12L!

'E+DE(V!HIIcYC!),!448!/QMD,0)(D1*!0+D,0L(2A/!WB12!+)!1*O!HIJKe!'E1F)+0!bYC!12L!+T+2!

),!>48!0+D,0L(2A/!-0,P!1QL(),0G!D,0)+R!W',A12!12L!;,+FF+*!HIJJYC!SE+0+!()!S1/!Q/+L!

),! L+D,L+! FE1/+! (2-,0P1)(,2! (2! *,SU-0+ZQ+2DG! 0+/F,2/+/! ),! /F++DEO! #G! +/)(P1)(2A!

PQ)Q1*! (2-,0P1)(,2! M+)S++2! P(LM01(2! 12L! D,0)(D1*! 0+/F,2/+/C! 0+D+2)! /)QLG! /E,S/! 1!

0+LQ2L12)!(2-,0P1)(,2!)012/()(,2!-,0!,*L+0!!*(/)+2+0/!(2!)E+!)1/V!,-!D1)+A,0(D1*!F+0D+F)(,2!

,-!/F++DE!/G**1M*+/!W#(L+*P12!+)!1*O!HIJ^YO!

!

=+0+C! ),! (2T+/)(A1)+! )E+! (2-,0P1)(,2!+2D,L+L! (2! )E+!D,0)(D1*!0+/F,2/+!FE1/+U

*,DV+L! ),! D,2)(2Q,Q/! /F++DEC! )E+! P+1/Q0+! ,-! )+PF,01*! PQ)Q1*! (2-,0P1)(,2! -Q2D)(,2!

W%>6@Y! (/! L+T+*,F+LO! 6)! F0,T(L+/! 1!2,2U*(2+10!P+1/Q0+! ,-! 1! A+2+01*! FE1/+U*,DV+L!

0+/F,2/+!),!/F++DEC!12L!(/!1!2,2U*(2+10!121*,A!),!)E+!%&@C!,0!)E+!+T,V+L!0+/F,2/+!),!1!

M0(+-!/,Q2LO!6)!1*/,!E1/!0+/F,2/+!F+1V/!1)! /F+D(-(D!*1)+2D(+/C!121*,A,Q/!),!)E+!%&@j/!

>`I %&@!12L! >JII ! %&@!F+1V/C! ,0! )E+! >`I! 12L! >JII! 0+/F,2/+! F+1V/! ,-! 12! +T,V+L!

0+/F,2/+O!%E+!P1(2!PQ)Q1*!(2-,0P1)(,2!F+1V/!,-!)E+!%>6@!10+C!MG!121*,AGC!21P+L!)E+!

>6`IC!>6JII!12L!>6HIIC!12L!,DDQ0!-,0!+10*G!D,0)(D1*!*1)+2DG!Wg`I!P/YC!P(LL*+!D,0)(D1*!

*1)+2DG!WgJII!P/YC!12L!*1)+!D,0)(D1*!*1)+2DG!WgHII!P/YO!%E+!1D)Q1*!%>6@!F+1V!*+T+*/!

12L!*1)+2D(+/!L+F+2L!,2!)E+!/F+D(-(D!/)(PQ*Q/C!)E+!F0,F+0)(+/!,-!12G!P1/V+0/C!)E+!1A+!,-!

)E+!/QMX+D)C!12L!,)E+0!0+*1)+L!-1D),0/O!%E+!P1(2!EGF,)E+/+/!1M,T+!D12!M+!(2T+/)(A1)+L!

MG!)+/)(2A!-,0!1//,D(1)(,2/!M+)S++2!)E+!F0,F+0)(+/!,-!12!(2L(T(LQ1*j/!>6HII!12L!)E+(0!

M+E1T(,01*!/D,0+/O!



!

!
!

[b !
!

!/,$0%*,39!,#'!:0$2&'9 ! !

! E(=L0)$9!

%E+! L1)1/+)! 121*G\+L! E+0+! S1/! 1*0+1LG! ,M)1(2+L! 12L! 121*G\+L! -,0! F0+T(,Q/!

/)QL(+/!W;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!HH!/QMX+D)/!F10)(D(F1)+L!(2!)E+!+RF+0(P+2)3!Jc!

G,Q2A+0!1LQ*)/!1A+/!Ja!),!Hc!Wb!P1*+Y!12L!J`!,*L+0!1LQ*)/!1A+/![J!),!cb!W`!P1*+YO!"**!

F10)(D(F12)/!S+0+!0+D0Q()+L!-0,P!)E+!A0+1)+0!<1/E(2A),2!.O'O!10+1!W>10G*12LC!d(0A(2(1!

12L!<1/E(2A),2!.O'OYC!S()E!D*(2(D1**G!2,0P1*!E+10(2AO!$F+D(-(D1**GC!F10)(D(F12)/!E1L!

2,0P1*!E+10(2A!)E0+/E,*L/!W! q¢&£ª !E+10(2A!*+T+*Y!-0,P!JH`!=\!),!^III!=\C!2,!E(/),0G!

,-! 2+Q0,*,A(D1*! ,0! P(LL*+! +10! L(/,0L+0/! ,0! /Q0A+0GC! 12L! 2,0P1*! (2)+**(A+2)! ZQ,)(+2)!

/D,0+/!W« m¢!,2!)E+!<+DE/*+0!"MM0+T(1)+L!$D1*+!,-!62)+**(A+2D+!WBEQ!12L!810D(1!JKKKYO!

<0())+2!(2-,0P+L!D,2/+2)!S1/!,M)1(2+L!-0,P!+1DE!/QMX+D)C!12L!)E+G!S+0+!D,PF+2/1)+L!

-,0! )E+(0! )(P+O! %E+! +RF+0(P+2)1*! F0,),D,*! 12L! 1**! F0,D+LQ0+/! S+0+! 0+T(+S+L! 12L!

1FF0,T+L!MG!)E+!62/)()Q)(,21*!&+T(+S!#,10L!,-!)E+!92(T+0/()G!,-!>10G*12LO!

! +02,J*&%,3!$09$9!

@*12V+0!)+/)!

%E+!1M(*()G!),!1))+2L!),!1!/+*+D)+L!,0!A,1*U1FF0,F0(1)+!/)(PQ*Q/!12L!),!(A2,0+!

,)E+0!L(/)01D)(2A!/)(PQ*(!(/!1//,D(1)+L!S()E!M+E1T(,01*!(2E(M(),0G!D,2)0,*!W7+(**!+)!1*O!

JKK`YC!12L!)E(/!1M(*()G!L+D*(2+/!S()E!1A(2A!W.(1P,2L!HIJbYO!%E(/!1M(*()G!P1G!1--+D)!

1QL(),0G!/QFF0+//(,2!,-!1!D,PF+)(2A!/F+1V+0!SE(*+!1))+2L(2A!),!12,)E+0O!%,!(2T+/)(A1)+!

M0,1L!1A(2A!+--+D)/! ,2!M+E1T(,01*!(2E(M(),0G!D,2)0,*C! (2D*QL(2A! ()/! 0+*1)(,2/E(F!S()E!

D,PF*+R!1QL(),0G!F0,D+//(2AC!1!T(/Q1*!@*12V+0!)+/)!W<10L!+)!1*O!HIJ[Y!S1/!A(T+2!),!1**!

/QMX+D)/O!%E+!@*12V+0!)+/)!P+1/Q0+L!M+E1T(,01*!(2E(M(),0G!D,2)0,*!12L!1))+2)(,2!D,2)0,*!



!

!
!

[^ !
!

MG!L(/F*1G(2A!-(T+!100,S/!(2!1!0,S!12L!1/V(2A!,2*G!-,0!)E+!L(0+D)(,2!,- !)E+!P(LL*+!100,SC!

(O+OC!)E+!-*12V(2A!100,S/!/+0T+!,2*G!1/!L(/)01D),0/O!#,)E!0+1D)(,2!)(P+!12L!1DDQ01DG!10+!

)1V+2! (2),! 1DD,Q2)! -,0! /D,0(2A!W<+(2)01QM! +)! 1*O! HIJbYC! 12L! 1!@41@)(!@*12V+0!/D,0+!

(2L(D1)+/!M+))+0!F+0-,0P12D+C!(O+OC!P,0+!M+E1T(,01*!(2E(M(),0G!D,2)0,*O!

iQ(DV$67!)+/)!

%E+! iQ(DV! $F++DEU(2U7,(/+! )+/)! WiQ(DV$67Y! P+1/Q0+/ ! *(/)+2+0/j ! 1M(*()G! ),!

Q2L+0/)12L!/F++DE!(2!2,(/+!W-,Q0U/F+1V+0!M1MM*+YC!S()E!/QMX+D)/!1/V+L!),!0+D1**!S,0L/!

F0+/+2)+L!1)!L(--+0+2)!$7&!*+T+*/C!S()E!F+0-,0P12D+!01)+L!MG!)E+!2QPM+0!,-!S,0L/!)E+G!

-1(*+L! ),! 0+D1**!W_(**(,2! +)! 1*O! HII^YO! "!<#A)(! iQ(DV$67! )+/)! /D,0+! (2L(D1)+/!M+))+0!

F+0-,0P12D+C!(O+OC!/QF+0(,0!1M(*()G!),!Q2L+0/)12L!/F++DE!(2!2,(/+O!!

!

@*12V+0! 12L! iQ(DV$67! /D,0+/! P1G! M+! D,00+*1)+L! 1D0,//! /QMX+D)/! 12L! )E(/! (/!

P+1/Q0+L!S()E!;+10/,2j/!D,00+*1)(,2!)+/)!-,0!M,)E!1A+!A0,QF/O!!

! E$*:(3*!,#'!/67!% 0)&%'*#.!

%E+!)1/V!12L!/)(PQ*(!S+0+!)E+!/1P+!1/!)E+!,2+/!L+/D0(M+L!(2!F0+T(,Q/!/)QL(+/!

W;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!@,0!+1DE!/QMX+D)C!)E+!>48!0+/F,2/+!S1/!0+D,0L+L!S()E!

12!J`c!1R(1*!A01L(,P+)+0!SE,*+!E+1L!>48!/G/)+P!W_6%C!_121\1S1C!N1F12Y!(2/(L+!1!

P1A2+)(D1**G!/E(+*L+L!0,,P!Wd1DQQP/DEP+*\+!8PM=!x!',O!_8C!=121QC!8+0P12GY!1)!

)E+!92(T+0/()G!,-!>10G*12LC!',**+A+!;10VC!/1PF*+L!1)!JIII!=\!S()E!,2*(2+!*,SUF1//!

-(*)+0!,-!DQ)U,--!-0+ZQ+2DG!1)!HII!=\O!%E+!/)(PQ*Q/!S1/!D,2)(2Q,Q/!/F++DE!W1!21001)+L!

1QL(,!M,,VYC!+()E+0!-0,P!1!/,*,!/F+1V+0!,0!1!P(R)Q0+!,-!)S,!D,2DQ00+2)!/F+1V+0/O!%E+!

/,*, U/F+1V+0!/F++DE!/)(PQ*(!S+0+!,2+UP(2Q)+!/+AP+2)/!-0,P!12!1QL(,M,,VC!"@)!P)1)*2!



!

!
!

[` !
!

#5! E<))&%! S'<<#A! MG! <1/E(2A),2! 60T(2AC! 21001)+L! MG! 1! P1*+! /F+1V+0!

WE))F3ppSSSO1QL(,M,,V)0+1/Q0GOD,Pp*+A+2LU,- U/*++FGUE,**,SpYO!%E+! P(R)Q0+! S1/!

D,PF,/+L! ,-! -,0+A0,Q2L!/F++DE!),!SE(DE!)E+!/QMX+D)!S1/!(2/)0QD)+L!),!1))+2L!12L!1!

M1DVA0,Q2LC!SE(DE!/+0T+L!1/!1!L(/)01D),0O!%E+!-,0+A0,Q2L!/F++DE!S1/!-0,P!)E+!/1P+!

/,Q0D+! 1/! )E+! D*+12! /F++DE! D,2L()(,2O! %E+! M1DVA0,Q2L! /)(PQ*(! S+0+! ,2+UP(2Q)+!

/+AP+2)/!-0,P!12!1QL(,M,,VC!X!Y@(4,+$',!Y'(#<!MG!'E10*+/!.(DV+2/C!21001)+L!MG!1!

-+P1*+! /F+1V+0! WE))F3ppSSSO1QL(,M,,V)0+1/Q0GOD,Pp1UDE0(/)P1/UD10,*UMGUDE10*+/U

L(DV+2/U-0++U1QL(,UM,,VpYO! %E+! -,0+A0,Q2L! 12L! M1DVA0,Q2L! /F++DE! /+AP+2)/! S+0+!

P(R+L!),A+)E+0!1)! -,Q0!L(--+0+2)!F,S+0!01)(,/C! ,-!b!L#C!I!L#C!Ub!L#!12L!U[!L#O!%E+!

-,0+A0,Q2L!/F++DE!Q/+L!(2!U[ !L#!D,2L()(,2!12L!)E+!D*+12!/F++DE!S+0+!)E+!(L+2)(D1*C!12L!

)E+! D*+12! /F++DE! S1/! ,2*G! F0+/+2)+L! 1-)+0! 1**! )E+! P(R+L! /F++DE! /)(PQ*(! E1L! M++2!

F0+/+2)+LO!%E+!/QMX+D)/!1*/,!*(/)+2+L!),!P(R+L!/F++DE!/)(PQ*(!SE+0+!)E+!M1DVA0,Q2L!

/F+1V+0! /F,V+! .Q)DE! (2/)+1L! ,-! 42A*(/EO! %E+! .Q)DE! /F++DE! /)(PQ*(! S+0+! 2,)!

D,PF0+E+2/(M*+!),!1**!/QMX+D)/C!12L!0+/F,2/+/!),!)E+/+!/)(PQ*(!S+0+!2,)!121*G\+L!E+0+O!

%E+!/)(PQ*(!S+0+!1**!F0+/+2)+L!),! )E+! /QMX+D)/!S()E!4U" U&?67_!+10FE,2+/!1))1DE+L!

S()E!/,Q2L!)QM(2A!1)!1M,Q)!cIUL#!/,Q2L!F0+//Q0+!*+T+*O!

!

@,0! +1DE! /QMX+D)C! Q2L+0! +1DE! D,2L()(,2C! )E+! 01S! >48! 0+D,0L(2A! S1/! -(0/)!

L+2,(/+L!MG!)(P+U/E(-)+L!F0(2D(F*+!D,PF,2+2)!121*G/(/!WL+!'E+T+(A2n!+)!1*O!HIIcYC!(2!

SE(DE!)E0++!/+F101)+!0+-+0+2D+!DE122+*/!0+D,0L(2A!)E+!+2T(0,2P+2)1*!2,(/+!/+0T+!1/!1!

0+-+0+2D+! S()E! SE(DE! ),! +*(P(21)+! +2T(0,2P+2)1*! 2,(/+!-0,P! )E+! J`c! 2+Q01*! L1)1!

DE122+*/O!"!M*(2L!/,Q0D+!/+F101)(,2!1FF0,1DE!D1**+L!L+2,(/(2A!/,Q0D+!/+F101)(,2!W.$$e!

L+!'E+T+(A2n!12L!$(P,2!HIIae!$f0+*f!12L!d1*F,*1!HII`Y!(/!)E+2!Q/+L!),!+R)01D)!)E+!



!

!
!

[[ !
!

L,P(212)!1QL(),0G!D,PF,2+2)/C!M1/+L!,2!)E+!HUa!=\!M12LUF1//+L!0+/F,2/+!W.(2A!12L!

$(P,2! HIJbY! ),! +R)01D)! 1! /F1)(1*! -(*)+0! SE(DE! (/!1FF*(+L! ),! )E+! JUa! =\! W@6&! -(*)+0Y!

M12LF1//+L! 0+/Q*)! ,-! %$;'"!W.(2A! 12L! $(P,2! HIJHMYO! @(21**GC! )E+! -(0/)! .$$!

D,PF,2+2)C! SE(DE! D,2)1(2! )E+!0+/F,2/+/! D,2)0(MQ)(2A! P,/)! 0+*(1M*G! ,T+0! 0+F+1)+L!

/)(PQ*Q/!F0+/+2)1)(,2/C!(/!121*G\+L!-Q0)E+0!1/!L+/D0(M+L!M+*,SO!!!!

! C,$,!, #,349*9!

%+PF,01*!PQ)Q1*!(2-,0P1)(,2!-Q2D)(,2!W%>6@Y!

@,0! L+D,L(2A!)E+!D,0)(D1*! FE1/+U*,DV+L! 0+/F,2/+! ),! /F++DEC! )E+!Q/+! ,-! )E+!

)+PF,01*! PQ)Q1*! (2-,0P1)(,2! -Q2D)(,2! W%>6@Y!/E10+/! F0,F+0)(+/! S()E! )E+!121*,A,Q/!

)+PF,01*!0+/F,2/+!-Q2D)(,2!W%&@Y!W.(2A!12L!$(P,2C!HIJHYO!<E(*+!)E+!%&@C!)GF(D1**G!

`II!P/!(2!*+2A)E!-,0!D,0)(D1*!0+/F,2/+/C!*(2+10*G!P1F/!)E+!/)(PQ*Q/!+2T+*,F+!),!)E+!*,SU

-0+ZQ+2DG!0+/F,2/+!D,Q2)+0F10)C! )E+! %>6@!D1F)Q0+/!2,2U*(2+10! D,0)(D1*! P,LQ*1)(,2/!

-,**,S(2A! )E+!/F++DE! +2T+*,F+O! "! )GF(D1*! %&@!E1/! F0,P(2+2)!F+1V/! 1)! *1)+2D(+/! ,-!

1FF0,R(P1)+*G!̀ I!P/!12L!JII!P/C! P+12(2A!)E1)!12G!/F++DE!+2T+*,F+!-+1)Q0+!S(**!+T,V+!

1!F1(0!,-!D,0)(D1*!0+/F,2/+/!̀ I!P/!12L!JII!P/!*1)+0O!$(2D+!)E(/!(PF*(+/!+2E12D+L!D,0)(D1*!

F0,D+//(2A!,-!/F++DE!(2-,0P1)(,2!1)!)E,/+!*1)+2D(+/C!)E+0+-,0+!()!P1G!M+!+RF+D)+L!)E1)!

)E+!PQ)Q1*!(2-,0P1)(,2!M+)S++2!)E+!/F++DE!+2T+*,F+!12L!)E+!0+/F,2/+!1)!)E,/+!*1)+2D(+/!

/E,Q*L! 1*/,! 0+/Q*)! (2! F+1V/! W)E,QAE! M,)E! F+1V/! S,Q*L! M+! F,/()(T+! /(2D+! PQ)Q1*!

(2-,0P1)(,2!D12!2+T+0!M+!2+A1)(T+YO!52*G!)E+!%>6@! ,-! )E+! -(0/)! .$$!D,PF,2+2)! (/!

D,PFQ)+LO!!

!



!

!
!

[c !
!

$F+D(-(D1**GC! /(2D+! )E+! PQ)Q1*! (2-,0P1)(,2! (/! L+)+0P(2+L! MG! )E+! X,(2)!

L(/)0(MQ)(,2! ,-! )E+! /)(PQ*Q/! 12L! 0+/F,2/+C! ZQ12)(\1)(,2!(/! 2+D+//10G! ),! /F+D(-G! )E+!

F0,M1M(*()G!L(/)0(MQ)(,2O!%,!+/)(P1)+!)E+!%>6@C!)E+!P+)E,L!-(0/)!ZQ12)(\+/ !M,)E!/F++DE!

+2T+*,F+! 12L!1PF*()QL+!0+/F,2/+! (2),! (2)+A+0U*1M+*+L! M(2/! Wn!),! mY! M1/+L! ,2!)E+!

+ZQ(F10)()(,2! F0(2D(F*+3! )E1)! )E+! 2QPM+0! ,-! /1PF*+/! 1//(A2+L! ),!+1DE! (2)+A+0!10+!

1FF0,R(P1)+*G!)E+! /1P+! W*(P()+L! 2+D+//10(*G! MG! )E+! L(T(/(M(*()G! ,-! )E+! 2QPM+0! ,-!

/1PF*+/!(2),!)E+!2QPM+0!,-!M(2/YO!=+0+C!3C€G!L+2,)+/!)E+!ZQ12)(\+L!/F++DE!+2T+*,F+C!

12L!( C€G!L+2,)+/!)E+!ZQ12)(\+L!0+/F,2/+!1)!)(P+!F,(2)!€C!/,! )E+2!)E+!PQ)Q1*!(2-,0P1)(,2!

1)!)(P+!€!(/!

!

!
]$C[ ^\ G8 &O _¬3C­ G*( C­ : €G®̀ aJ

_¬3C­ G*( C­ : €G®

_¬3C­ G®_¬( C­ : €G®
N*c

Z!
ŴOJY!

!

?+)!̃ &8 &kn*q*, *mr!M+!)E+!/+)!-0,P!SE(DE!)E+!/1PF*+!T1*Q+/!10+!L01S2O!%E+!

X,(2)!F0,M1M(*()G!L(/)0(MQ)(,2!,-!3C­ G< ˜ !12L!( C­ : €G< &̃C!(O+OC!_¬3C­ G*( C­ : €G®C!(/!

L01S2!-0,P!L(--+0+2)!T1*Q+/!,-!­ C!SE(DE!012A+/!-0,P!w!),! † R nC!SE+0+!†!(/!)E+!*+2A)E!

,-!/)(PQ*Q/p0+/F,2/+!(2!P/ O!$(2D+!)E+!121*G/(/!(/!L,2+!1)!1!/1PF*(2A!01)+!,-!J!V=\C!(O+OC!

1!/1PF*(2A!F+0(,L!,-!J!P/C!†!(/!1*/,!)E+!/1PF*+!/(\+O!;01D)(D1**GC!)E+!PQ)Q1*!(2-,0P1)(,2!

1)! +1DE! )(P+! F,(2)!(/! +/)(P1)+L! MG! ()/! 0+*1)(,2! ),! +2)0,FG! 12L! D,2L()(,21*! +2)0,FGC!

] C[ ^&\ G8 e C\ GR &e C\ f[ GO!$F+D(-(D1**GC!)E+!+ZQ1)(,2!1M,T+!D,Q*L!M+!S0())+2!1/C!!

!

]$C[ ^\ G8 & O _C3C­ G8 L*( C­ : €G8 •G̀aJ
_C3C­ G8 L*( C­ : €G8 •G

_C3C­ G8 LG_C( C­ : €G8 •G
4<¯ *Œ<¯

Z!
ŴOHY!



!

!
!

[a !
!

!

=+0+C!4!12L!Z!10+!T1*Q+/!L01S2!-0,P!/+)!Ee!€!12L!­ !10+!(2)+A+0!2QPM+0/!,-!P/O!" !

)(P+!S(2L,S!,-!`II!P/! (/!Q/+L!-,0!+C!12L!PQ)Q1*!(2-,0P1)(,2!(/!+/)(P1)+L!S()E!HUP/ !

/)+F/C! (O+OC!€&< &kw*q*, *lxm&CK• Gr O!! %E+2! )E+! %>6@! -Q2D)(,2! (/! A(T+2! MG!

gˆ]s C€G&8 ]$C[ ^\ GO! 62! /QPP10GC!gˆ]s C€G!(/! +/)(P1)+L! MG! PQ)Q1*! (2-,0P1)(,2!

M+)S++2! /)(PQ*Q/! 12L! 0+/F,2/+! /E(-)+L! -,0S10L! MG! )(P+!€O!?+)!!\ $!M+!)E+! 0+/F,2/+!

/E(-)+L! -,0S10L!MG!€C!gˆ]s C€G8 ]C[ ^\ $GO!%,!F0,T+! )E1)!gˆ]s C€G!L,+/! 2,)! D,2)1(2!

0+LQ2L12)!(2-,0P1)(,2!(2)0,LQD+L!MG!0+F+1)+L*G!/E(-)(2A!\ C!S+!2++L!),!/E,S!SE+)E+0!

] C[ ^\ $*\ $° ) *&, *\ • GR ]C[ ^\ $° ) *&, *\ • G8 ]C[ ^\ $GO! #1/+L! ,2! )E+! DE1(2! 0Q*+! -,0!

PQ)Q1*!(2-,0P1)(,2!W',T+0!12L!%E,P1/!JKKJYC!!

!
]C[ ^\ ) *\ +*&, *\ • G8 O ]C[ ^\ 4f\ 4Y) *\ 4Y+*&, *\ ) G

•

4X)

Z!
ŴObY!

%E+0+-,0+C!!

! ] C[ ^\ $*\ $° ) *&, *\ • GR ]C[ ^\ $° ) *&, *\ • G

8 O ]C[ ^\ 4f\ 4Y) *\ 4Y+*&, *\ ) G

•

4X$

R O ] C[ ^\ 4f\ 4Y) *\ 4Y+*&, *\ ) G

•

4X$° )

!

8 ]C[ ^\ $G*!

ŴÔY!

SE(DE!F0,T+/ !)E1)!gˆ]s C€G!S1/!2,)!1--+D)+L!MG!0+F+1)+L*G!/E(-)(2A!)E+!0+/F,2/+&\ O!

!

"-)+0!+/)(P1)(2A!)E+!%>6@!-Q2D)(,2!-,0!+1DE!/QMX+D)C!)E+!L(/)(2D)(T+!F+1V/!S()E!

1FF0,R(P1)+!*1)+2DG!,-! `IC!JIIC!12L!HII!P/!10+!(L+2)(-(+L!1/! )E+!>6`IC!>6JII!12L!



!

!
!

[K!
!

>6HII !F+1V/!W*1)+0!)E+(0!1PF*()QL+!L(--+0+2D+!M+)S++2!1A+!A0,QF/!S(**!M+!)+/)+LYO!; +1V/!

10+!-,Q2L!MG!/+10DE(2A!-,0!)E+!P1R(PQP!T1*Q+!,T+0!1!/F+D(-(D!)(P+!012A+O!$(2D+!)E+!

0+/F,2/+!*1)+2D(+/!L(--+0!SE+2!(2!ZQ(+)!D,2L()(,2!12L!2,(/+!D,2L()(,2/C!L(--+0+2)!012A+/!

10+!1FF*(+L!-,0!L(--+0+2)!D,2L()(,2/C!S()E!012A+!M,Q2L10(+/!L+)+0P(2+L!MG!)E+!)0,QAE!

*1)+2D(+/!(2!)E+!0+*+T12)!%>6@!SE+2!1T+01A+L!,T+0!/QMX+D)/O!$F+D(-(D1**GC!-,0!)E+!ZQ(+)!

D,2L()(,2C!)E+!>6`I!D,00+/F,2L/! ),! )E+! )(P+!F,(2)!S()E! )E+!*10A+/)!1PF*()QL+!(2! )E+!

012A+!,-!HUa[!P/!(2!)E+!)(P+!D,Q0/+C!SE(*+!>6JII!12L!>6HII !+1DE!D,00+/F,2L/!),!)E+!

P1R(PQP!,-!012A+/!,-!aIUJ[I!P/!12L!J`I UbII!P/!0+/F+D)(T+*GO!%E+!A0,QF!L(--+0+2D+!

(/!)+/)+L!-,0!+1DE!F+1V!MG!F+0-,0P(2A!HU/1PF*+!,2+U)1(*+L!+U)+/)/ !,T+0!1PF*()QL+/O!@,0!

)E+!-,Q0!2,(/+!D,2L()(,2/!)E+!%>6@!(/!121*G\+L!121*,A,Q/*GC!MQ)!/(2D+!)E+!2,(/+!(/!XQ/)!

M1DVA0,Q2L!/F++DEC!-,0!+1DE!$7&!D,2L()(,2!)S,!%>6@/!10+!D,PFQ)+L!-,0!+1DE!/QMX+D)C!

M1/+L!,2!)E+!-,0+A0,Q2L!12L!M1DVA0,Q2L!/F++DE!0+/F+D)(T+*GO!%E+!)+PF,01*!012A+/!,-!

-,0+A0,Q2L!10+!HUcI !P/!-,0! )E+!>6`IC!̀ I UHII!P/!-,0 !)E+!>6JII!12L!HII UbII!P/!-,0! )E+!

>6HIIO!%E+!)+PF,01*!012A+/!,-!M1DVA0,Q2L!10+!HUJHI!P/!-,0! )E+!>6`IC!JHIUHbI !P/!-,0!

)E+!>6JII!12L!HII Ub` I!P/!-,0! )E+!>6HIIO!%E+!A0,QF!L(--+0+2D+!(/!)+/)+L!-,0!+1DE!F+1V!

MG!F+0-,0P(2A!)E+!/1P+!+?)+/)/!,T+0!)E+!1T+01A+L!1PF*()QL+!1D0,//!$7&/O!!!

$)1)(/)(D/!!

%,!/G/)+P1)(D1**G!+R1P(2+!0+*1)(,2/E(F/!1P,2A!2+Q01*!0+/F,2/+/!F0,F+0)(+/!,-!

)E+!%>6@!W>6`IC!>6JII!12L!>6HIIY!12L!M+E1T(,01*!/D,0+/C!*(2+10!P(R+L!+--+D)!P,L+*/!

W?>4Y! 10+! Q/+LO! @,0! +1DE! 2+Q01*! 0+/F,2/+! F+1VC! 1! M1/+! P,L+*! (/! D,2/)0QD)+L! 1/! 1!

-Q2D)(,2!,-!-(R+L!+--+D)/!-0,P!z{| &> &z€€|M€L“M&> &}| ±z²L“• : ˜ 0 ™!12L!1!012L,P!

+--+D)!,-!/QMX+D)U/F+D(-(D!M(1/O!=+0+C!z€€|M€L“M!E1/!)E+!T1*Q+!,-!+()E+0!-,0+A0,Q2L!,0!
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!

cI !
!

M1DVA0,Q2LC! 12L!}| ±z²L“• !(/! +()E+0!)E+!@*12V+0! ,0! iQ(DV$67! /D,0+O! %E+! ^US1G!

(2)+01D)(,2!S1/!2,)!(2D*QL+L!LQ+!),!)E+!*(P()+L!L+A0++/!,-!-0++L,PO!%,!/D0Q)(2(\+!)E+!

/(A2(-(D12D+! ,-!1! -1D),0!W,0!12! (2)+01D)(,2Y! (2! )E+!F0+L(D)(,2! ,-! 1!2+Q01*!0+/F,2/+C!1!

/+D,2L!P,L+*!(/!D,2/)0QD)+L!S()E,Q)!)E+!-1D),0!W,0!(2)+01D)(,2Y!12L!(/!D,PF10+L!S()E!

)E+!M1/+!P,L+*!MG!"75d"O!%E+2!2,2U/(A2(-(D12)!-1D),0/!,0!(2)+01D)(,2/!10+!+RD*QL+L!

-0,P!P,L+*C!12L!)E+!/(A2(-(D12)!(2)+01D)(,2!(/!+R1P(2+L!MG!L(//+D)(2A!()!(2),!1**!F,//(M*+!

D,PM(21)(,2/!,-!()/!D1)+A,0(D1*!T1*Q+/!12L!-Q0)E+0!121*G\+L!MG!*(2+10!P,L+*/O!"**!*(2+10!

P,L+*!121*G/(/!(/!L,2+!(2!&!W&O!',0+!%+1P!HIJcYC!12L!?>4!121*G/(/!(/!F+0-,0P+L!S()E!

)E+!),,*M,R!<$)M!W#1)+/!+)!1*O!HIJ`YO!!

!H09(3$9!

#G!(PF*+P+2)(2A!)E+!1FF0,1DE+/!+/)1M*(/E+L!1M,T+C!-,0!+1DE!/QMX+D)!Q2L+0!+1DE!

D,2L()(,2C! %>6@/! S+0+! D,PFQ)+L! -,0! )E+! -(0/)! .$$! D,PF,2+2)O! =+0+C!)E(/! /+D)(,2!

0+F,0)/ !0+/Q*)/!Q2L+0!)E+!D,2L()(,2/!,-!D*+12!/F++DE!12L!P(R+L!/F++DE!S()E!$7&/!,-!

sbC!IC!Ub!12L!U[!L#!12L!/,Q0D+U/F1D+!121*G/(/!(2!)E+!S,0/)!$7&!D1/+O!!

! +02,J*&%,3!)&%%03,$*&#!!

"!/*(AE)!2+A1)(T+!D,00+*1)(,2!S1/!-,Q2L!M+)S++2!@*12V+0!/D,0+!12L!iQ(DV$67!

/D,0+C!-,0!,*L+0!*(/)+2+0/!W;+10/,2j/!D,00+*1)(,2!• 8 RwZ¢q*_ 8 wZwlo YC!1/! /E,S2! (2!

@(AQ0+!^OJO!
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!
7410()!M696![)@'C4#('<!+),+!;#(()<'+4#*!

@(AQ0+!^OJO! #+E1T(,01*! )+/)! D,00+*1)(,2O! @*12V+0! /D,0+! WE(AE+0! (/! M+))+0Y! (/!

2+A1)(T+*G!D,00+*1)+L!S()E! iQ(DVU$67! /D,0+!W*,S+0! (/!M+))+0Y!(2!,*L+0!*(/)+2+0/!W• 8

RwZ¢q*_ 8 wZwlo YO!!

! W0(%,3!H091&#909!$&!A30,#!9100)2!

%,! (2T+/)(A1)+! )E+!1A+U0+*1)+L! +R1AA+01)+L!(2-,0P1)(,2! 0+F0+/+2)1)(,2! (2!)E+!

ZQ(+)!D,2L()(,2C!F+1V/!121*,A,Q/!),!%&@!F+1V/!10+!(L+2)(-(+LC!21P+*G!)E+!>6`IC!>6JII!

12L!>6HII C!121*,A,Q/!),!)E+!>`IC!>JII!12L!>HII !>48!%&@!W12L!+T,V+L!0+/F,2/+Y!

F+1V/O!"/!-,0!)E+(0!+T,V+L!D,Q2)+0F10)/C!F+1V/!,-!L(--+0+2)!*1)+2D(+/!P1G!M+!1//,D(1)+L!

S()E!L(--+0+2)!/)1A+/!,-!)E+!F0,D+//(2A!DE1(2O!"!,2+U)1(*+L!+?)+/)!(/!F+0-,0P+L!-,0!+1DE!

F+1V!1PF*()QL+!-,0!G,Q2A+0!1A1(2/)!,*L+0O!&+/Q*)/!/E,S !)E1)!1**!)E+!F+1V/!-0,P!)E+!,*L+0!

*(/)+2+0/! 10+! /(A2(-(D12)*G! *10A+0! )E12! )E,/+! ,-! )E+! G,Q2A+0C! S()E!€•v 8 RnZm¢*_ 8

wZwpy!-,0!>6`IC!€•v 8 RqZ¢q*_ 8 wZwwx!-,0!>6JII!12L! €•v 8 RqZql *_ 8 wZwpn!-,0!

>6HII O!%E+!0+/Q*)/! /QAA+/)! )E1)!'<<!)E+!F0,D+//(2A!/)1A+/! (2!)E+!1A(2A!D,0)+R!,T+0*G!

0+F0+/+2)/!)E+!D*+12!/F++DE!+2T+*,F+O!!

QuickSIN vs. Flanker for OlderBehavioral Tests (Older Listeners)
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!
7410()!M686!":\7!+#!;<)'*!,&));@ !

@(AQ0+!^OHO!%>6@!),!D*+12!/F++DEO!$E1L+L!10+1/!1M,T+!12L!M+*,S!)E+!/,*(L!*(2+/!

(2L(D1)+!)E+!/)12L10L!+00,0!,-!P+12O!%E+!)+PF,01*!012A+/!,T+0!SE(DE!>6`IC!>6JII!12L!

>6HII !-,0!+1DE!/QMX+D)!10+!D,2/)01(2+L!10+!P10V+L!MG!)E+!)E0++!M*1DV!*(2+/!1M,T+!RU

1R(/O!" /)+0(/V/!/E,S!)E+!/(A2(-(D12D+!,-!1PF*()QL+!L(--+0+2D+/!M+)S++2!)E+!)S,!A0,QF/!

-0,P!1!,2+U)1(*+L!+U)+/)!Wy&zIOI`C!yy&]R6R9YO!

! W0(%,3!H091&#90!$&!/*G0'!E100)2!

62! P(R+L! /F++DE! D,2L()(,2/C! /+F101)+! %>6@/! -,0! M,)E! -,0+A0,Q2L! 12L!

M1DVA0,Q2L!/F++DE!10+!D,PFQ)+LC!/E,S2!(2!@(AQ0+!^Ob!12L!@(AQ0+!^OĈ!0+/F+D)(T+*GO!

&+/F,2/+!F+1V/!10+!+R)01D)+L!12L!+--+D)/!-0,P!-1D),0/!,-!1A+C!1))+2)(,2!12L!M+E1T(,0!

10+! +R1P(2+L! /G/)+P1)(D1**G! MG! *(2+10! P(R+L! +--+D)! P,L+*/C!ˆ] &’|²|’ &– &z{| &>

&z€€|M€L“M&> &}| ±z²L“• : ˜0™ : Cnf•~} •|³€ GC! SE+0+! )E+! 012L,P! +--+D)! )+0PC!

Cnf•~}•|³€ GC!1DD,Q2)/!-,0!/QMX+D)U/F+D(-(D!(2)+0D+F)/!,0!M(1/O!%E+!)S,!M+E1T(,01*!/D,0+/!

W@*12V+0!12L! iQ(DV$67Y!S+0+!D,2/(L+0+L! /+F101)+*GO!<E+2!D,2/(L+0(2A! )E+!@*12V+0!

/D,0+C!!)E+!bUS1G!(2)+01D)(,2!(/!/(A2(-(D12)!-,0!P,L+*/!F0+L(D)(2A!)E+!1PF*()QL+!,-!)E+!
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>6`I! W´ +
C” G8 noZl¢ *_ 8 wZwwqYC! >6JII! Ẃ+

C” G8 xmZwm*_ ¡ wZwwnY! 12L! >6HII!

Ẃ+
C” G8 xnZpm*_ ¡ wZwwnY! D,PF10+L! S()E! 1! 2Q**! P,L+*! S()E! 2,! (2)+01D)(,2/C! (O+OC!

ˆ] – z{| : &z€€|M€L“M: &}| ±z²L“• : ˜0™ : Cnf•~}•|³€ G O! %,! +R1P(2+! )E+!

/(A2(-(D12D+!,-!(2)+01D)(,2/C!T10(1M*+/!' 1)-!'++)*+4#*!12L!B)@'C4#(!10+!)E+2!/+F101)+*G!

0+*+1/+L! -0,P! )E+! bUS1G! (2)+01D)(,2O! %E,/+! 0+/Q*)/! /E,S! )E1)! )E+!z{| &>

&z€€|M€L“M&(2)+01D)(,2!(/!/(A2(-(D12)!(2!F0+L(D)(2A!)E+!1PF*()QL+!,-!)E+!>6`I!W´ +
C• G8

yZon*_ 8 wZw¢¢ !MG! 0+*+1/(2A!B)@'C4#(! J7<'*H)(Ke!´ +
C• G8 nl Zny*_ 8 wZwwp!MG!

0+*+1/(2A!'1) e!́ +
C• G8 nl Z¢q*_ 8 wZwwq!MG! 0+*+1/(2A!'++)*+4#*YC! 12L! )E+! bUS1G!

(2)+01D)(,2!(/!/(A2(-(D12)!(2!F0+L(D)(2A!)E+!1PF*()QL+!,-!)E+!>6JII!W´ +
C• G8 ooZmx*_ ¡

wZwwn!MG! 0+*+1/(2A!B)@'C4#(! J7<'*H)(Ke!́ +
C• G8 ywZmx*_ ¡ wZwwn!MG! 0+*+1/(2A!'1) e!

´ +
C• G8 mpZxq*_ ¡ wZwwn!MG! 0+*+1/(2A!'++)*+4#*Y! 12L! >6HII! Ẃ+

C• G8 mmZxm*_ ¡

wZwwn!MG! 0+*+1/(2A!B)@'C4#(! J7<'*H)(Ke!́ +
C• G8 ymZoy*_ ¡ wZwwn!MG! 0+*+1/(2A!'1) e!

´ +
C• G8 yqZpx*_ ¡ wZwwn!MG! 0+*+1/(2A!'++)*+4#*YO! %E+0+-,0+C! T10(1M*+/! ,-!'1) ! 12L!

' ++)*+4#*!(2)+01D)!S()E!B)@'C4#(!(2!F0+L(D)(2A!)E+!*+T+*!,-!PQ)Q1*!(2-,0P1)(,2C!12L!)E+!

F0+L(D)(,2! F,S+0! DE12A+/! -,0! L(--+0+2)! D,PM(21)(,2/! ,-!z{| &> &z€€|M€L“MC! /QDE! 1/!

G,Q2A+0! 12L! -,0+A0,Q2L! T/O! ,*L+0! 12L! -,0+A0,Q2LO! %,! +R1P(2+! )E+! F0+L(D)(,2!

L(--+0+2D+/C!)E+!P,L+*!,-! ˆ] – }| ±z²L“• : ˜0™!(/!D,2/)0QD)+L!/+F101)+*G!-,0!L(--+0+2)!

D,PM(21)(,2/!,-!'1) !12L!'++)*+4#*O!%E+!,T+01**!P,L+*!/(A2(-(D12D+/!10+!/E,S2!(2!%1M*+!

JC!12L!)E+!+--+D)/!,-! B)@'C4#(, !10+!/E,S2!(2!%1M*+!HO!!

!
#+E1T(,0! "))+2)(,2 ! "A+! >6`I ! >6JII ! >6HII !

7WHC`cW[`YY! &! 7! &! 7! &!
! @8! : ! TKTV! PKPPS! UKQO! PKPVS! JObb! IOHcJ!
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@*12V+0! 5 ! SKUN! PKPPU! MSKNS! YPKPPM! UVKOO! YPKPPM!
#8 ! : ! JOc!̂ IOJab! SKOO! PKPPU! OKUT! PKPMN!

5 ! IOb !̂ IOcJ !̀ HO^J! IOIKK! IO^J! IO[[a!
!

i U$67!
@8! : ! OKQT! PKPMM! IO`[! IO`cK! IOJ !̂ IOa[K!

5 ! HO[!̂ IOIaI! HOHa! IOJJH! OKTV! PKPMT!
#8 ! : ! JOHK! IOHaa! QKPT! YPKPPM! TKQS! PKPPT!

5 ! UIO^H! IO[cc! JOKa! IOJ^c! IO^H! IO[`[ !
!

%1M*+!^OJO! >,L+*!̂] – }| ±z²L“• : ˜0™!/(A2(-(D12D+O! @83! -,0+A0,Q2Le! #83!

M1DVA0,Q2LO!#,*L-1D+L! +2)0(+/! (2L(D1)+! )E+! D,00+/F,2L(2A! )+/)/! 10+! /)1)(/)(D1**G!

/(A2(-(D12)O!

!

!
#+E1T(,0! "))+2)(,2 ! "A+! >6`I ! >6JII ! >6HII !

+! O! +! &! +! O!
!

@*12V+0!
@8! : ! VKRP! PKPPT! VKTS! PKPMU! JO`[! IOJH!̂

5 ! BUKTS! YPKPPM! BTKNR! YPKPPM! BNKRS! YPKPPM!
#8 ! : ! JObI! IOJKK! UIOI`! IOK[J! JO`I! IOJbK!

5 ! IOJ !̂ IOaKb! UIOKJ! IOb[[! IOb !̀ IOcbJ!
!

i U$67!
@8! : ! BVKSN! PKPMP! UIOHc! IOcKH! UIOHb! IOaJK!

5 ! VKVR! PKPVS! VKMU! PKPUQ! VKQN! PKPPS!
#8 ! : ! UIOac! IOba!̀ UJO[ !̂ IOJI[ ! BVKVO! PKPVR!

5 ! UIO^H! IO[cc! UIOJK! IOa`b! UIObK! IO[K[!
!

%1M*+!^OHO!4--+D)/!,-!M+E1T(,0/!W@*12V+0!12L!iQ(DVU$67Y!(2!F0+L(D)(,2!,-!PQ)Q1*!

(2-,0P1)(,2O!#,*L-1D+L! +2)0(+/! (2L(D1)+! )E+! D,00+/F,2L(2A! )+/)/! 10+! /)1)(/)(D1**G!

/(A2(-(D12)O!

!
%,!(2T+/)(A1)+!SE+)E+0!)E+!+R1AA+01)+L!0+/F,2/+!1//,D(1)+L!S()E!1A(2A!,DDQ0/!

-,0! M,)E! )E+! -,0+A0,Q2L! 12L! )E+! M1DVA0,Q2LC! 12L! SE(DE! F+1V! D,2)0(MQ)+/! ),! )E(/!

+R1AA+01)+L!(2-,0P1)(,2!(2! ,*L+0!F10)(D(F12)/C!PQ)Q1*!(2-,0P1)(,2!*+T+*/!,-!1**! )E0++!

F+1V/C!-,0!+1DE!/)(PQ*Q/C!Q2L+0!+1DE!$7&!D,2L()(,2!10+!-,Q2L!-,0!+1DE!/QMX+D)!12L!
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D,PF10+L!M+)S++2!A0,QF/O!5*L+0!*(/)+2+0/!/E,S!/(A2(-(D12)*G!*10A+0!PQ)Q1*!(2-,0P1)(,2!

*+T+*/!(2!1**!)E0++!F+1V/!),!M,)E!-,0+A0,Q2L!W€•v 8 RqZwy*_ 8 wZwql !-,0!>6`IC!€•v 8

RpZmw*_ ¡ wZwwn !-,0! >6JII! 12L! €•v 8 RqZpy*_ 8 wZwnq !-,0! >6HII Y! 12L!

M1DVA0,Q2L!W€•v 8 RqZll *_ 8 wZwnw!-,0!>6`IC!€•v 8 RqZ¢y*_ 8 wZwwyo!-,0!>6JII!

12L!€•v 8 RqZxw*_ 8 wZwwp¢!-,0!>6HII YO!%E+0+-,0+C!M,)E!-,0+A0,Q2L!12L!M1DVA0,Q2L!

10+!+R1AA+01)+L!-,0!,*L+0!*(/)+2+0/C!12L!)E+!>6JII!+R1AA+01)+L!(2-,0P1)(,2!(/!)E+!P,/)!

F0,P(2+2)!-,0!-,0+A0,Q2LO!!!

!
7410()!M6D6!":\7,!#5!+@)!5#()1(#0*2!,&));@!'()!'$&<454)2!4*!#<2)(!<4,+)*)(,!

@(AQ0+!^ObO!%>6@/!,-!)E+!-,0+A0,Q2L!/F++DE!10+!1PF*(-(+L!(2!,*L+0!*(/)+2+0/O!<O!

%E+! -,Q0!F*,)/! (**Q/)01)+!L(--+0+2)!$7&!D,2L()(,2/! ,-! bC! IC!Ub!12L!U[!L# !$7& C!S()E!

G,Q2A+0!*(/)+2+0/!(2!M*Q+!12L!,*L+0!*(/)+2+0/!(2!0+LO!%E+!)E0++!M*1DV!E,0(\,2)1*!*(2+/!(2!

+1DE!-(AQ0+!(2L(D1)+/!)E+!012A+/!-0,P!SE(DE!)E0++!F+1V/!10+!+R)01D)+LO!$E1L+L!10+1/3!{!

J!$4>O!+O!>6!F+1V!*+T+*!(2!,*L+0!W0+L!M10/Y!12L!G,Q2A+0!*(/)+2+0/!WM*Q+!M10/YO!HU/1PF*+!

,2+U)1(*+L!+U)+/)/!,2!)E+!1T+01A+L!F+1V!1PF*()QL+/!,T+0!$7&!D,2L()(,2/!/E,S!)E1)!)E+!
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)+PF,01*!F0,D+//(2A!1DQ()G!(2!2,0P1*UE+10(2A!'#"!P(D+!W<1*),2!+)!1*O!JKKaYC!12L!)E+!

D,0)+R! (/! 1M*+! ),! 0+/),0+! 1QL(),0G! F0,D+//(2A! +T+2! S()E! 1! D,DE*+10! L+2+0T1)(,2! 12L!

T(0)Q1**G!+*(P(21)+L!M01(2/)+P!0+/F,2/+!W'E1PM+0/!+)!1*O!HIJ[YO!$(P(*10!+R1AA+01)+L!

0+/F,2/+/!10+!1*/,!/++2!(2!D1/+/!,-!)(22()Q/!12L!EGF+01DQ/(/C!1)!PQ*)(F*+!*+T+*/!1*,2A!)E+!

1QL(),0G!F1)ES1G!W"Q+0M1DE!+)!1*O!HIJ^YO!%E+!+10*G!0+/F,2/+!,-!>6`I!(/!F0+U1))+2)(T+!

12L! M1/+L! ,2! 1D,Q/)(D/! 2,)! )E+! F+0D+F)(,2O! %E(/! 0+/F,2/+! P(AE)! M+! 0+*1)+L! ),! )E+!

L+)+D)(,2!,-!1QL(),0G!/D+2+O!%E+!+2*10A+L!0+/F,2/+!1)!/QMD,0)(D1*!*+T+*!P1G!1*/,!(2LQD+!

12!+2*10A+L!+10*G!0+/F,2/+!1)!)E+!D,0)(D1*!*+T+*O!!

!

"2,)E+0!F,)+2)(1*!D,2)0(MQ),0! ),!+R1AA+01)+L!(2-,0P1)(,2!(2! )E+!1A(2A!D,0)+R!

P(AE)!M+!LQ+!),!)E+!Q)(*(\1)(,2!,-!P,0+!2+Q01*!0+/,Q0D+/!(2!D,A2()(T+!F0,D+//(2AC!/QDE!

1/!0+LQ2L12)!*,D1*!F0,D+//(2A!W;++**+!+)!1*O!HIJIY!12L!+R1AA+01)+L!+--,0)!12L!1))+2)(,2!

W;0+/1DD,!+)!1*O!HIJ[1YO!5*L+0!*(/)+2+0/!1**,D1)+!P,0+!2+Q01*!0+/,Q0D+/!,Q)/(\+!)E+!D,0+!

/+2)+2D+UF0,D+//(2A!2+)S,0V!12L!L+P,2/)01)+!0+LQD+L!D,E+0+2D+!M+)S++2!1D)(T1)+L!



!

!
!

ab!
!

0+A(,2/!W;++**+!+)!1*O!HIJIYO!',0)(D1*!0+/F,2/+/!S()E!gJII!P/!*1)+2DG!E1T+!M++2!/E,S2!

),!M+!+2E12D+L!MG!1))+2)(,2!W.(2A!12L!$(P,2!HIJHMC!HIJbYO!%E+0+-,0+C!>6JII!0+/F,2/+!

*+T+*!P1G!M+!P,0+!1--+D)+L!MG!1))+2)(,2!)E12!1D,Q/)(D/C!12L!,*L+0!*(/)+2+0/!P1G!1**,D1)+!

P,0+!2+Q01*!/,Q0D+/!,0!E(AE+0!F,S+0!-,0!1QL(),0G!1))+2)(,2O!!

!

>Q*)(F*+! D,0)(D1*! 0+F0+/+2)1)(,2/! ,-! D,2)+R)Q1*! (2-,0P1)(,2! (2! ,*L+0! *(/)+2+0/!

P(AE)! 1*/,! D,2)0(MQ)+! ),! )E(/! 1A+U0+*1)+L! +R1AA+01)+L! (2-,0P1)(,2O! 5*L+0! *(/)+2+0/j!

/F++DE! Q2L+0/)12L(2A! ! M+2+-()/! -0,P! L(--+0+2)! *+T+*/! ,-! /QFF,0)(T+! D,2)+R)C! /QDE! 1/!

/+2)+2)(1*C! *+R(D1*C! FE,2,*,A(D1*! 12L! /QMUFE,2+P(D! *+T+*/!W;(DE,01U@Q**+0! HIIaYO!

4PM+LL+L! S()E(2! )E+! -0+ZQ+2DG! 012A+! ,-! JUa! =\! W',A12! 12L! ;,+FF+*! HIJJYC! /QDE!

D,2)+R)Q1*!(2-,0P1)(,2!+2E12D+P+2)!-,0!,*L+0!*(/)+2+0/!2,)!,2*G!D,00+/F,2L/!),!1!*10A+0!

1PF*()QL+!W;0+/1DD,! +)! 1*O! HIJ[1Y! MQ)! 1*/,! (2LQD+/! P,0+! (2-,0P1)(,2! (2! D,0)(D1*!

0+/F,2/+!),!*,SU-0+ZQ+2DG!/F++DE!+2T+*,F+!1/!/E,S2!MG!)E+!F0+/+2)!/)QLGO!>6HII!(/!1!

*1)+!0+/F,2/+!)E1)!P1G!0+*1)+!),!)E+!D,2)+R)Q1*!(2-,0P1)(,2!F0,D+//(2AC!12L!/E,S/!12!

1A+U0+*1)+L!+2*10A+P+2)O!!

! [&#.!3,$0#)4!1%&)099*#.\!'*9$%,)$&%!9(11%099*&#!,#'!9100)2B*#B#&*90!
*#$033*.*=*3*$4!!

%E+!>6HII!(/!)E+!*1)+/)!,-!)E+!)E0++!F+1V/C!12L!(/!/)0,2A+0!(2!,*L+0!*(/)+2+0/!)E12!

G,Q2A+0C! /,! ()! M+D,P+/! 1! T(1M*+! D12L(L1)+! -,0! )E+! F0,D+//(2A! ,-! 0+LQ2L12)! /F++DE!

(2-,0P1)(,2O!%E+!2+A1)(T+!D,00+*1)(,2!M+)S++2!)E+!>6HII!12L!)E+!@*12V+0!/D,0+!/QAA+/)!

)E1)!)E(/! *1)+0! 2+Q01*! 1D)(T()G! P(AE)! M+! 0+*1)+L! ),! )E+! /1P+! 2+Q01*! /,Q0D+! S()E! )E+!

M+E1T(,01*! (2E(M(),0G! D,2)0,*! -,0! ,*L+0! *(/)+2+0/O! 6)! P1G! 1*/,! *+2L! /QFF,0)! ),! 1!

D,PF+2/1),0G!EGF,)E+/(/!W'1/F10G!+)!1*O!HIIae!;0+/1DD,!+)!1*O!HIJ[1C!HIJ[Me!%1V+/(12!
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+)!1*O!HIJHY!)E1)!12!(2/Q--(D(+2)!/F++DE!0+F0+/+2)1)(,2!1)!+10*(+0!*1)+2D(+/!(2LQD+/!*10A+0!

0+/F,2/+/!1)!*1)+0!*1)+2D(+/C!SE+0+!)E+!D,PF+2/1)+L!0+/F,2/+!S,Q*L!E1T+!1!2+A1)(T+!

D,00+*1)(,2! S()E! /F++DE! (2)+**(A(M(*()GO! =+0+C! -,0! ,*L+0! *(/)+2+0/C! )E+! >6HII! /1*(+2D+!

L+D0+1/+/!S()E!S,0/+2(2A!$7&C!1/! )E+!0+/F,2/+! ),! )E+!M1DVA0,Q2L! (/! /)0+2A)E+2+LC!

/QAA+/)(2A! )E1)! D,PF+2/1)(,2! D12! 2,! *,2A+0! /QFF0+//! M1DVA0,Q2L! /F++DE! SE+2! ()!

0+1DE+/!E(AE+0!/,Q2L!*+T+*/O!5*L+0!*(/)+2+0/!/E,S!1!)0+2LC!1/!$7&!L+D0+1/+/C!-,0!>6HII!

/1*(+2DG!W-,0+A0,Q2L!,T+0!M1DVA0,Q2LY!)E1)!(/!D,2/(/)+2)!S()E!)E(/!T(+SO!%E+!>6HII!

/1*(+2DG! -,0! G,Q2A+0! *(/)+2+0/C! E,S+T+0C! -,0! SE,P! )E+/+! $7&/! D1Q/+! ,2*G! P,L+/)!

L(--(DQ*)GC!/E,S!1!)0+2L!(2!)E+!,FF,/()+!L(0+D)(,2O!!

!

%E+!448!D,00+/F,2L+2D+!,-!>6HII!D,Q*L!M+!;H!W;HIIY!,0!7H!W7HIIY!M1/+L!,2!

()/!0+/F,2/+!*1)+2DG!WgHII!P/YO!=,S+T+0C!>48!/E,S/!*())*+!D,2/(/)+2)!1D)(T()G!1)!)E+!

)(P+! ,-! ,DDQ00+2D+! ,-! 7H! 12L! ;b!W$(+L+2M+0A! +)! 1*O! JKK[YO! %E+! DQ00+2)! /)QLG!

L+P,2/)01)+/ !D,2/(/)+2)!>6HII!1D0,//!$7&!*+T+*/C!12L!)EQ/!()!P,0+!*(V+*G!D,00+/F,2L/!

),!;H!0+/F,2/+!(2!448O!"!F0+T(,Q/!/)QLG!S()E!/G**1M*+!/)(PQ*Q/!/QFF,0)/!+T(L+2D+!-,0!

;HWPY!0+/F,2/+!(2!M,)E!448!12L!>48C!12L!M,)E!01L(1*!12L!)12A+2)(1*!2+Q01*!/,Q0D+/!

D,2)0(MQ)+!),!)E+!0+/F,2/+!W$E1E(2!+)!1*O!HIIcYO!d10(,Q/!EGF,)E+/+/!E1T+!M++2!F0,F,/+L!

),!+RF*1(2!)E+!-Q2D)(,2/! ,-! ;HO!$E1E(2!+)!1*O!WHIIcY!/QAA+/)!)E1)!;H!(/!P,LQ*1)+L!MG!

/F+D)01*!D,PF*+R()G!,-!/,Q2L/O!$F++DEU/,Q2L!)01(2(2A!/)QL(+/!E1T+!/E,S2!)E1)!7J U;H!

D,PF*+R! DE12A+/! 1-)+0! )01(2(2AC! SE(DE!0+-*+D)!D+2)01*! 1QL(),0G! F*1/)(D()G! DE12A+!

W%0+PM*1G!+)!1*O!HIIJYO!"!-Q0)E+0!/)QLG!/QAA+/)/!;H!1PF*()QL+!DE12A+/!1-)+0!)01(2(2A!

10+!0+)1(21M*+!-,0!P,2)E/C!12L!10+!1))0(MQ)+L!),!2+Q01*!1D)(T()G!DE12A+/!1//,D(1)+L!S()E!

)E+! 1DZQ(/()(,2! F0,D+//! W%0+PM*1G! +)! 1*O! HIJ^YO!%E+/+! /)QL(+/! /QFF,0)! 1! F,//(M*+!
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EGF,)E+/(/! ,-!1!0+)1(21M*+! 2+Q01*! F*1/)(D()G! DE12A+!1//,D(1)+L! S()E! >6HII!,T+0! )E+!

*(-+)(P+! *(/)+2(2A! -,0! ,*L+0! *(/)+2+0/O! 5)E+0! /)QL(+/! /QFF,0)! EGF,)E+/(/! )E1)! )E(/! *1)+!

0+/F,2/+!,-! gHII!P/!(2!*1)+2DG!1*/,!1//,D(1)+/!S()E!1QL(),0G!S,0V(2A!P+P,0G!12L!P1G!

E1T+!F,)+2)(1*/!),!/+0T+!1/!2+Q0,FEG/(,*,A(D1*!P10V+0/!-,0!)E+!1//+//P+2)!,-!S,0V(2A!

P+P,0G! D1F1D()G!W?+-+MT0+! +)! 1*O! HII`YO!d(/Q1*! /)QL(+/! /QAA+/)! T(/Q1*! ;H!P1G! M+!

1//,D(1)+L!S()E!F0,D+//(2A!D,2)+R)Q1*!(2-,0P1)(,2!),!F0+F10+!-,0!)E+!T(/Q1*!121*G/(/!,-!

QFD,P(2A!/)(PQ*(!W@+L+0P+(+0!12L!_Q)1/!HIIHYO!%E+/+!/)QL(+/!/QAA+/)!)E1)!;H!P(AE)!

M+!1!D0,//UP,L1*()G!0+/F,2/+!)E1)!0+*1)+!),!F0,D+//(2A!,-!D,2)+R)Q1*!(2-,0P1)(,2!12L!

S,0V(2A!P+P,0GO!%E+!DQ00+2)!/)QLG!+R)+2L/!)E+!EGF,)E+/(/!MG!L+P,2/)01)(2A!1!/)0,2A!

D,00+*1)(,2!M+)S++2!)E+!*1)+!1QL(),0G!0+/F,2/+!12L!T(/Q1*!M+E1T(,01*!(2E(M(),0G!1M(*()GC!

/QAA+/)(2AC!F,//(M*G!)E1)!1!/(P(*10!2+Q01*!/,Q0D+!,0!P+DE12(/P!P1G!D,2)0(MQ)+!),!M,)E!

;H!,0!>6HII!12L!)E+/+!M+E1T(,01*!1M(*()(+/!/QDE!1/!S,0V(2A!P+P,0G!12L!M+E1T(,01*!

(2E(M(),0G!D,2)0,*O!!

!

62! D,2D*Q/(,2C! PQ)Q1*! (2-,0P1)(,2! 121*G/(/! F0,T(L+/! 1! 2,2U*(2+10! 1FF0,1DE!

),S10L/! L+D,L(2A! )+PF,01*! 0+/F,2/+! -Q2D)(,2! ),! D,2)(2Q,Q/! /F++DEO! %E+! PQ)Q1*!

(2-,0P1)(,2! 0+F0+/+2)1)(,2! E1/! E(AE+0! F0+L(D)(T+! F,S+0! ,-! M+E1T(,01*! P+1/Q0+/!

D,PF10+L!),!*(2+10!0+F0+/+2)1)(,2/O!#G!)E(/!2,T+*!1FF0,1DEC!)E+!DQ00+2)!/)QLG!/E,S/!

)E1)!S()E!1A(2AC!)E+!D,0)(D1*!0+/F,2/+!),!/F++DE!(/!2,)!,2*G!*10A+0!(2!1PF*()QL+!MQ)!1*/,!

0+LQ2L12)!(2!(2-,0P1)(,2O!"2L!)E+!*1)+!0+/F,2/+!1)!*1)+2DG!1M,Q)!HII!P/!(/!12!(PF,0)12)!

0+/F,2/+!D,PF,2+2)!-,0!,*L+0!*(/)+2+0/C!F0+L(D)(2A!M,)E!M+E1T(,01*!(2E(M(),0G!D,2)0,*!

12L!/F++DE!(2)+**(A(M(*()GO!

! !
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!A&%$*),3!X*.2 B.,::, ! H091&#90! $&! E100)2! *#!

W&*90!,#'!$20!6>>0)$9!&>!<.*#.\!(9*#.!/($(,3!"#>&%:,$*&#!

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

%E+!1QL(),0G!M01(2/)+P!0+/F,2/+!W"#&Y!(/!FE1/+U*,DV+L!2+Q01*!0+/F,2/+!)E1)!

)01DV/!M,)E!)E+!,2/+)!)012/(+2)!12L!12G!F+0(,L(D!D,PF,2+2)!,-!1!/,Q2L!W$V,+!12L!_01Q/!

HIJIYO!%E+!/Q/)1(2+L!0+/F,2/+!),!)E+!*1))+0C!SE(DE!E1/!M++2!D1**+L!+2T+*,F+U-,**,S(2A!

0+/F,2/+/!W"(V+2!12L!;(D),2!HII[Y!12L!1QL(),0G!/)+1LGU/)1)+!0+/F,2/+/!W.(P()0(X+T(D!+)!

1*O!HII^YC!(/!2,S!V2,S2!1/! -0+ZQ+2DG!-,**,S(2A!0+/F,2/+!W@@&Y!W"(V+2!12L! ;(D),2!

HIIaMe!81*M01()E!+)!1*O!JKK`e!80++2M+0A!JKaIe!_0(/E212!+)!1*O!HII^e!&Q//,!+)!1*O!HII^Y!

SE+0+! )E+! ,/D(**1)(,2!01)+! (/!1)! )E+!1D,Q/)(D! -Q2L1P+2)1*! -0+ZQ+2DG!W@IYC! )E+! *,S+/)!

-0+ZQ+2DG!,-!1!F+0(,L(D!S1T+-,0PO!7+Q01*! /,Q0D+/! -,0! )E+! ,2/+)!0+/F,2/+/!12L!@@&!

E1T+! M++2! EGF,)E+/(\+L! ,0(A(21)+! P1(2*G! -0,P! /QMD,0)(D1*! /)1A+/! ,-! )E+! 1QL(),0G!

/G/)+PC!(2D*QL(2A!)E+!D,DE*+10!2QD*+Q/!W'7YC!A+2(DQ*1)+!2QD*+Q/!W>8#Y!12L!(2-+0(,0!

D,**(DQ*Q/!W6'Y!W#1)01!+)!1*O!JKa[e!'E12L01/+V1012!12L!_01Q/!HIJIe!$DE2QFF!+)!1*O!HIJJe!

<,0L+2!12L!>10/E!JK[aYO!&+D+2)!/)QL(+/!Q/(2A!P1A2+),+2D+FE1*,A01FEG!W>48Y!E1T+!

P,L(-(+L!)E(/!EGF,)E+/(/!MG!F0,T(L(2A!+T(L+2D+!,-!D,0)(D1*!D,2)0(MQ)(,2/!),!@@&C!SE(DE!

-1**/!S()E(2!)E+!-0+ZQ+2DG!012A+!,-!A1PP1!M12L!W',--+G!+)!1*O!HIJ[Me!=+0)0(DE!+)!1*O!

HIJHYO!62! )E(/! /)QLGC!E(AE!A1PP1!S1T+/!(/!L+-(2+L!1/!0EG)EP/!-0,P! [I! ),! JII!=\O!

&+D+2)! 0+/+10DE! A+2+01*(\+/! @@&! ),! D,2)(2Q,Q/! /F++DE! MG! +/)(P1)(,2! ,-! )+PF,01*!

0+/F,2/+! -Q2D)(,2! W%&@Y!W@,0)+! +)! 1*O! HIJce! >1LL,R! 12L! ?++! HIJaYO! %E+! Q/+! ,-!

D,2)(2Q,Q/! /F++DE! /)(PQ*(!1*/,! 1**,S/!1!21)Q01*!+R)+2/(,2! ),! )E+!D1/+! ,-!D,PF+)(2A!

/F+1V+0/C! SE+0+! ,2+! /F+1V+0! (/! 1))+2L+L! W-,0+A0,Q2LY! 12L! )E+! ,)E+0! Q21))+2L+L!
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WM1DVA0,Q2LYO! @@&! P1GC! ,0! P1G! 2,)C! /E,S! P,LQ*1)(,2! LQ+! ),! /+*+D)(T+! 1))+2)(,2C!

L+F+2L(2A!,2!)E+!/F+D(-(D!P+)E,L,*,AG!+PF*,G+L!W@,0)+!+)!1*O!HIJce!=,,0P122!+)!1*O!

HII^e!?+EP122!12L!$DE|2S(+/2+0!HIJ^e!d10AE+/+!+)!1*O!HIJ`YO!

!

#+E1T(,01*!/)QL(+/!E1T+!L+P,2/)01)+L!1A+U0+*1)+L!)+PF,01*!F0,D+//(2A!L+-(D()/!

(2! L(--+0+2)! 1QL(),0G! )1/V/!W@()\A(MM,2/! 12L! 8,0L,2U$1*12)! HIIJe! @()\A(MM,2/! 12L!

8,0L,2 U$1*12))!JKK[e!@0(/(21!12L!@0(/(21!JKKce!8,0L,2U$1*12)!+)!1*O!HII[YO!&+/Q*)/!

M1/+L!,2!2+Q0,FEG/(,*,A(D1*!/)QL(+/!10+!D,2/(/)+2)!S()E!,M/+0T+L!1A+U0+*1)+L!DE12A+/!

(2!0+/F,2/+!*1)+2DG!12L!/)0+2A)E!(2!P(LM01(2C!(O+OC!L+*1G+L!12L!L+D0+1/+L!P(LM01(2!@@&!

W"2L+0/,2! +)! 1*O! HIJHe! #Q0V10L! 12L! $(P/! HIIHe! '*(210L! 12L! %0+PM*1G! HIJbY! 12L!

D,0)(D1*!+T,V+L!0+/F,2/+C!(O+OC!+R1AA+01)+L!D,0)(D1*!0+/F,2/+!),!*,SU-0+ZQ+2DG!WJUa!=\Y!

/F++DE!+2T+*,F+!W?(/)+0!+)!1*O!HIJJe!;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!=,S+T+0C!SE+)E+0!

D,0)(D1**G! A+2+01)+L!E(AEUA1PP1! 0+/F,2/+!S,Q*L! M+! +2E12D+L! ,0! 0+LQD+L! (2! ,*L+0!

*(/)+2+0/!0+P1(2/!Q2V2,S2O!

!

>Q)Q1*!(2-,0P1)(,2C!(2)+0F0+)+L!1/!1!0+LQD)(,2!(2!1QL(),0G!0+/F,2/+!T10(1M(*()G!

LQ+!),!)E+!F0+/+2)1)(,2!,-!1!/)(PQ*Q/!W7+*V+2!12L!'E+DE(V!HIIcYC!E1/!M++2!F0,T+L!),!

M+!Q/+-Q*!(2!1QL(),0G!0+/+10DE!W&(+V+!+)!1*O!JKK`YO!6)!(/!1FF*(+L!),!P+1/Q0+!)E+!1P,Q2)!

,-!(2-,0P 1)(,2!D,2)1(2+L!(2!P1A2+),+2D+FE1*,A01FEG!W>48Y!1QL(),0G!0+/F,2/+/!1M,Q)!

)E+!D,2)(2Q,Q/!/F++DE!W',A12!12L!;,+FF+*!HIJJYO!#(L+*P12!+)!1*O!WHIJ^Y!1FF*(+/!()!),!

P+1/Q0+! )E+! (2-,0P1)(,2! )012/P())+L! -0,P! P(LM01(2! ),! 1QL(),0G! D,0)+RC! 12L! /E,S/!

0+LQ2L12DG!(2!,*L+0!*(/)+2+0/O!>G!0+D+2)!S,0V!F0,T+/!()!),!M+!-0Q()-Q*!12L!F,S+0-Q*!(2!
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!
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WM1DVA0,Q2LY! /F++DEC! 0+F0+/+2)+L! MG! PQ)Q1*! (2-,0P1)(,2C! 10+! F0+/+2)+LC! MQ)! LQ+! ),!
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A+2+01)+L!E(AEUA1PP1!0+/F,2/+!),!M,)E!-,0+A0,Q2L!12L!M1DVA0,Q2L!/F++DEC!(2D*QL(2A!
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)E1)! )E+! D,0)(D1*!E(AEUA1PP1! 0+/F,2/+!), ! -,0+A0,Q2L! /F++DE! L+D0+1/+/! 1/! $7&!
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1QL(),0G!0+/F,2/+/!(2!,*L+0!*(/)+2+0/C!+OAOC!W;0+/1DD,!+)!1*O!HIJ[1YC!)E+!/1P+!+--+D)!P1G!
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! C,$,90$!

%E+!L1)1/+)!S1/!D,**+D)+L!F0+T(,Q/*G!12L!E1/!1*0+1LG!M++2!121*G\+L!Q/(2A!,)E+0!

P+)E,L/!W;0+/1DD,!+)!1*O!HIJ[1C!HIJ[MYO!!

! E(=L0)$9!

"!),)1*!2QPM+0!,-!bH!/QMX+D)/!F10)(D(F1)+L!(2!)E+!+RF+0(P+2)C!S()E!Jc!G,Q2A+0!

1LQ*)/!1A+L!M+)S++2!Ja!12L!Hc!Wb!P1*+YC!12L!S()E!J`!,*L+0!1LQ*)/!1A+L!-0,P![J!),!cb!

Ẁ!P1*+YO!"**!F10)(D(F12)/!S+0+!0+D0Q()+L!-0,P!)E+!A0+1)+0!<1/E(2A),2!10+1!W>10G*12LC!

d(0A(2(1!12L!<1/E(2A),2!.O'OY!12L!E1L!D*(2(D1**G!2,0P1*!E+10(2A!W/++!;0+/1DD,!+)!1*O!

HIJ[1C!HIJ[M!-,0!L+)1(*/YO!< 0())+2!(2-,0P+L!D,2/+2)!S1/!,M)1(2+L!-0,P!+1DE!/QMX+D)!

M+-,0+!)E+!+RF+0(P+2)O!%E+!+RF+0(P+2)!F0,),D,*!12L!1**!F0,D+LQ0+/!S+0+!0+T(+S+L!12L!

1FF0,T+L!MG!62/)()Q)(,21*!&+T(+S!#,10L!,-!)E+!92(T+0/()G!,-!>10G*12LO!!
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@,0! +1DE! /QMX+D)C! )E+!P1A2+)(D! -(+*L/! 0+/F,2/+/ ! S+0+! 0+D,0L+L! (2! 12!

+*+D)0,P1A2+)(D1**G!/E(+*L+L!0,,P!W(2/+0)!P12Q-1D)Q0+0!12L!*,D1)(,2Y!MG!1!_6%!J`cU
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D,PF,/+L! ,-! -,0+A0,Q2L!/F++DE!),!SE(DE!)E+!/QMX+D)!S1/!(2/)0QD)+L!),!1))+2L!12L!1!
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/+AP+2)/!-0,P!)E+!1QL(,M,,VC!X!Y@(4,+$',!Y'(#<!MG!'E10*+/!.(DV+2/C!21001)+L!MG!1!
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S1/!121*G\+LO!!
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1FF*(+L! ),! )E+! %$;'"UL+2,(/+L! /(A21*/! ),! +R)01D)! 1QL(),0G! D,PF,2+2)/O! %E+! M(1/!
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/F++DE! 0+F0+/+2)1)(,2! 12L! )E+! /E(-)+L! 0+/F,2/+O! >,0+! L+)1(*+L! +RF*121)(,2/ ! 10+!

D,2)1(2+L!(2!)E+!F0+T(,Q/!DE1F)+0!W'E1F)+0!̂ YO!%S,!P1(2!/F++DE!0+F0+/+2)1)(,2/!10+!

Q/+LC!)E+!/F++DE!S1T+-,0P!M12LUF1//+L!),![I UJII!=\!-,0! E(AEUA1PP1!121*G/(/C!12L!

)E+! JUa! =\! =(*M+0)! +2T+*,F+! -,0! *,SU-0+ZQ+2DG! 0+/F,2/+! 121*G/(/O! @,0! )E+! 1QL(),0G!

D,PF,2+2)!121*G/(/C!)E+!%>6@!S1/!+/)(P1)+L!-,0!)E+!-(0/)!.$$!D,PF,2+2)C!/+F101)+*G!

-,0!E(AEUA1PP1!0+/F,2/+!12L!*,SU-0+ZQ+2DG!0+/F,2/+C!SE(DE!S+0+!L+2,)+L!1/!%>6@=8 !

12L! %>6@*,SC! 0+/F+D)(T+*GO! @,0! )E+! /,Q0D+! /F1D+! 121*G/(/C! )E+! %>6@!S1/! +/)(P1)+L!

/+F101)+*G! -,0! +1DE! /,Q0D+C! -,0! M,)E! )E+!E(AEUA1PP1! 0+/F,2/+! 12L! *,SU-0+ZQ+2DG!

0+/F,2/+C!0+/F+D)(T+*GO!62!D,PF+)(2AU/F+1V+0!D,2L()(,2/C!)E+!%>6@!S1/!+/)(P1)+L!-,0!

1))+2L+L!/F++DE!W-,0+A0,Q2LYC!12L!Q21))+2L+L!/F++DE!WM1DVA0,Q2LY!/+F101)+*GO!!
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>+1/Q0+P+2)/!12L!/)1)(/)(D/!

@,0! 1QL(),0G! D,PF,2+2)! P+1/Q0+/C!>6`I =8 ! F+1V/! -,0! M,)E! -,0+A0,Q2L! 12L!

M1DVA0,Q2L!S+0+!+R)01D)+L!MG!-(2L(2A!)E+!P1R(PQP!T1*Q+!(2!)E+!)(P+!012A+!,-!^`!P/!

12L! ``!P/! -,0!+1DE!(2L(T(LQ1*C!12L! )E+(0!1PF*()QL+!S1/!121*G\+LO!@,0! /,Q0D+! /F1D+!

121*G/(/C! 1! 2,(/+! -*,,0!%>6@=8 ! S1/! D1*DQ*1)+L! MG! PQ)Q1*! (2-,0P1)(,2! +/)(P1)(,2!

M+)S++2!)E+!0+/F,2/+!12L!1!/F++DE!/1PF*+!2,)!Q/+L!(2!)E+!+RF+0(P+2)C!12L!)E+2!S1/!
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1*O!HIJaMYO!52+U/1PF*+!+?)+/)/!S+0+!Q/+L!-,0!T(0)Q1*!L(F,*+/!12L!)(P+!F,(2)/C!12L!)E+!

PQ*)(F*+! D,PF10(/,2/! S+0+! D,PF+2/1)+L! MG! )E0+/E,*LU-0++! D*Q/)+0! +2E12D+P+2)!

W%@'4Y!W$P()E!12L!7(DE,*/!HIIKYO!!

!H09(3$9!!

! A&%$*),3!%091&#909!,)%&99!>%0?(0#)*09!

%>6@/!S+0+!+/)(P1)+L!-,0!)E+!1QL(),0G!D,PF,2+2)C!/+F101)+*G!-,0!1!*10A+!/+)!,-!

-0+ZQ+2DG!M12L/!012A(2A!-0,P!JUJH!=\!),!JII UJJ`!=\!W+R1PF*+!/E,S2!(2!-(AQ0+!`OJ#YO!

@,0!+1DE!-0+ZQ+2DG!M12LC!)E+!F+1V!T1*Q+!(2!)E+!)(P+!012A+!,-!HI UJ`I!P/!S1/!D,PF10+L!

1D0,//!/QMX+D)/O!"/!/++2!(2!@(AQ0+!`OJ'!12L! `OJ.C!G,Q2A+0!12L!,*L+0!*(/)+2+0/!1FF+10!

),!/E,S!1FF0,R(P1)+*G!+ZQ1*!*+T+*/!-,0!1**!M12L/!MQ)!)E+!*,S+/)O!4T+2!-,0!)E+!*10A+/)!

1FF10+2)!1A+!L(--+0+2D+C!)E+!-0+ZQ+2DG!M12L/!D+2)+0+L!1)!cIC!aIC!KI!12L!JII!=\!-,0!)E+!

U[!L#!$7&!D,2L()(,2C!)E+!A0,QF!L(--+0+2D+!S1/!2,)!/(A2(-(D12)!W&!_!IOI`YO!"2!"75d"!

)+/)! ,T+0! 1**! -0+ZQ+2DG! M12L/C! >6! g! 1A+!> !-0+ZQ+2DGC! /E,S+L! /(A2(-(D12)! 1A+!> !

-0+ZQ+2DG! (2)+01D)(,2! W7WJC! bH[Y! h! KO`aC!&!h! IOIIHYC! /QAA+/)(2A! 1! L(--+0+2)! PQ)Q1*!
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(2-,0P1)(,2!)0+2L!1/!1!-Q2D)(,2!,-!-0+ZQ+2DG!M12L!-,0!,*L+0!*(/)+2+0/O!%,!+R1P(2+!1A+!

+--+D)/! ,2! *,S! -0+ZQ+2DG! Wz! HJ! =\Y! 12L! E(AE! -0+ZQ+2DG! WwhHJ! =\YC! 0+/F+D)(T+*GC!

/+F101)+!*(2+10!P,L+*/! ,-!>6!g!1A+!> !-0+ZQ+2DG!S+0+!)+/)+L!,2!)E+!/QM/+)!L1)1!S()E!

)E+/+! )S,! -0+ZQ+2DG! 0+/)0(D)(,2/O! &+/Q*)/! /E,S+L! )E1)! -,0! *,S! -0+ZQ+2DG! P,L+*!

W/(A2(-(D12)!(2!()/+*-!S()E!7WbC![HY!h!J[OKHC!&!z!IOIIJYC!,*L+0!*(/)+2+0/!E1L!1!/(A2(-(D12)!

IOI`!M()/!*10A+0!PQ)Q1*!(2-,0P1)(,2!)E12!G,Q2A+0!*(/)+2+0/!,2!1T+01A+!W+W[HY!h!HO[^C!&!h!

IOIJIYC! 12L! PQ)Q1*! (2-,0P1)(,2! /(A2(-(D12)*G! L+D0+1/+L! 1)! 1! 01)+! ,-! IOIJ! M()/p=\!

1T+01A+L!,T+0!)E+!)S,!A0,QF/!W+W[HY!h!ÙOKIC!&!z!IOIIJYO!6)!1*/,!L+P,2/)01)+L!1!/(A2(-(D12)!

1A+!> !-0+ZQ+2DG!(2)+01D)(,2!S()E!D,+--(D(+2)!,-!UIOII`!M()/p=\!S()E!G,Q2A+0!*(/)+2+0/!

1/!0+-+0+2D+!-,0!1A+!-1D),0!W+WK`Y!h!UHOJbC!&!h!IOIbcYC!/QAA+/)(2A!)E+!L+D0+1/(2A!/*,F+!-,0!

>6UMGU-0+ZQ+2DG!(/!/(A2(-(D12)*G!/)++F+0!WIOII`!M()/p=\!/)++F+0Y!-,0!,*L+0!*(/)+2+0/O!@,0!

-0+ZQ+2D(+/!1M,T+!,0!+ZQ1*!),!HJ!=\C!1!/1P+!*(2+10!P,L+*!S1/!D,2/)0QD)+L!W/(A2(-(D12)!

(2!()/+*-!S()E!7WbC!H[IY!h!bOcIC!&!h!IOIJHYO!%E+!)+/)(2A!0+/Q*)/!/E,S+L!)E1)!2,!/(A2(-(D12)!

1A+!W+WH[I Y!h!IO`JC!&!h!IO[IKY!,0!-0+ZQ+2DG!W+WH[I Y!h!IObcC!&!h!IOcIKY!+--+D)/C!12L!)E1)!2,!

/(A2(-(D12)! 1A+!> !-0+ZQ+2DG! (2)+01D)(,2! S1/! ,M/+0T+L! W+WH[I Y! h! UJO^`C!&!h! IOJ^cYC!

/QAA+/)(2A!)E1)!,*L+0!*(/)+2+0/!E1L!D,PF101M*+!0+/F,2/+/!(2!E(AE!-0+ZQ+2DG!M12L/!1/!(2!

G,Q2A+0!*(/)+2+0/O!

!!



!

!
!

K`!
!

!
7410()!N696!:0+0'<!4*5#($'+4#*!';(#,,!5()L0)*;%!B'*2,!

@(AQ0+!`OJO!>Q)Q1*!(2-,0P1)(,2!1D0,//!-0+ZQ+2DG!M12L/O!"O!%E+!P1A2+)(D!-(+*L!

L(/)0(MQ)(,2!1//,D(1)+L!S()E!12!1QL(),0G!D,PF,2+2)!-,0!1!0+F0+/+2)1)(T+!/QMX+D)O!#O!"2!

+R1PF*+!PQ)Q1*! (2-,0P1)(,2! -Q2D)(,2O! 'O!>Q)Q1*! (2-,0P1)(,2! )0+2L!1/!1! -Q2D)(,2! ,-!

-0+ZQ+2DG!(2!ZQ(+)C!b!L#!12L!U[!L#!D,2L()(,2!-,0!-,0+A0,Q2L!/F++DEO!5*L+0!*(/)+2+0/!

E1T+! /)0,2A+0!0+/F,2/+!12L!1! /)++F+0!L+D0+1/(2A!01)+C! )E12!G,Q2A+0! *(/)+2+0/! (2! *,S!

-0+ZQ+2DG!M12L/C!JUJH!=\!12L!cUJb!=\C!MQ)!D,PF101M*+!0+/F,2/+/!(2!-0+ZQ+2DG!M12L/!

1M,T+!)E+!-,0P+0!)S,O!.O!>Q)Q1*!(2-,0P1)(,2!)0+2L!-,0!M1DVA0,Q2L!/F++DEO!
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!

K[!
!

! A&%$*),3!2*.2B.,::, !%091&#90!!

"QL(),0G!D,PF,2+2)!%>6@=8 !

%E+!%>6@=8 !S1/!+/)(P1)+L!M1/+L!,2!)E+!0+/F,2/+!,-!)E+!1QL(),0G!D,PF,2+2)!

-,0!)E+!-0+ZQ+2DG!M12L![IUJII!=\!W@(AQ0+!`OH" !12L!̀OH#Y!!

!

!
7410()!N686!":\7,!#5!(),&#*,)!4*! @41@?1'$$' !B'*2!JUR?9RR!STK6!!!

@(AQ0+!`OHO!%>6@/!-0,P! 0+/F,2/+/ !(2!)E+!E(AEUA1PP1!M12L!W[I UJII!=\ YO!"O!

%>6@=8 !-,0!/F++DE!(2!ZQ(+)!12L!-,0!-,0+A0,Q2L!/F++DEO!:,Q2A+0!*(/)+2+0/!WM*Q+Y!12L!

,*L+0!W0+LY!/E,S!M,)E!/E,S+L!F+1V!0+/F,2/+/!1)!10,Q2L!̀ I!P/O!#O!%>6@!-,0!M1DVA0,Q2L!

/F++DEO! %E+! F+1V! *1)+2DG! 0+P1(2/! 2+10! `I! P/O! 'O! %E+! P1A2+)(D! -(+*L! L(/)0(MQ)(,2!
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!

!
!

Kc!
!

1//,D(1)+L! S()E!12! 1QL(),0G! D,PF,2+2)! -,0! 1! 0+F0+/+2)1)(T+! /QMX+D)O! .O!>6`I =8 !

1PF*()QL+!-,0!-,0+A0,Q2L!/F++DE!-,0!1**!D,2L()(,2/C!S()E!G,Q2A+0!(2!M*Q+!12L!,*L+0!(2!

0+L!M,RF*,)/O!4O!>6`I =8 !1PF*()QL+!-,0!M1DVA0,Q2L!/F++DEO!

!

',PF10+L!S()E!D,2T+2)(,21*! /*,S!D,0)(D1*!%>6@C!)E+!%>6@=8 !,2*G!E1/! ,2+!

F+1VC!S()E!*1)+2DG!10,Q2L!`I!P/C!21P+L!E+0+!)E+!>6`I =8 O!<E+2!D,PF10+L!M+)S++2!

1A+! A0,QF/! -,0! +1DE! D,2L()(,2! 12L! 1))+2)(,21*! -,DQ/! W@(AQ0+!`OH. ! 12L! `OH4Y! 2,!

/(A2(-(D12)!L(--+0+2D+!S1/!-,Q2L!W&!w!IOI`YO!!

!

%,! )+/)!SE+)E+0! -,0+A0,Q2L!12L!M1DVA0,Q2L!>6`I =8 !S1/!D,00+*1)+L!12L! )E+!

1A(2A! +--+D)/C! 12! "75d"! )+/)!S1/! F+0-,0P+L!,2! >6`I =8 ! W-,0+A0,Q2LY! g!>6`I =8!

WM1DVA0,Q2LY!> !1A+O! %E+! 0+/Q*)/! /E,S+L! 1! /(A2(-(D12)!>6`I =8 ! WM1DVA0,Q2LY!> !1A+!

(2)+01D)(,2!W7WJC!JH^Y!h!J[O[`C!&!z!IOIIJYO!?(2+10!P,L+*/!S+0+!D,2/)0QD)+L!-,0!)+/)(2A!)E+!

F0+L(D)(,2! /*,F+! L(--+0+2D+! M+)S++2! A0,QF/O! "! *(2+10! P,L+*! ,-!>6`I =8 W@8Y! g!

>6`I =8 W#8Y!> !1A+!S1/!)+/)+LO!%E+!*(2+10!P,L+*!S1/!/(A2(-(D12)!W7WbC!JH^Y!h!bcOI[C!&!z!

IOIIJYO! ',2/(/)+2)! S()E! "75d"! )+/)C! 0+/Q*)/! /E,S+L! )E1)! >6`I=8 W#8Y! E1L! 1!

/)1)(/)(D1**G!/(A2(-(D12)!F0+L(D)(,2!F,S+0!1)!1!01)+!,-!JOJ`!W+WJH^Y!h!^OH`C!&!z!IOIIJYC!12L!

)E1)! ,*L+0! *(/)+2+0/! /E,S+L! 1! /(A2(-(D12)*G! /E1**,S+0! WJO[I! /E1**,S+0! )E12! G,Q2A+0Y!

F0+L(D)(,2!/*,F+!W+WJH^Y!h!^OIaC!&!z!IOIIJYO!%E+2!1!*(2+10!P,L+*!,-!>6`I =8 !W-,0+A0,Q2LY!

g!>6`I =8 !WM1DVA0,Q2LY!S1/!)+/)+L!/+F101)+*G!-,0!+1DE!A0,QF!),!+R1P(2+!)E+!F0+L(D)(,2!

/*,F+!(2!+1DE!A0,QFO!%E+!*(2+10!P,L+*!/E,S/!1!/*,F+!,-!HOc`!W+!h!JIOI^C!&!z!IOIIJY!-,0!

G,Q2A+0!*(/)+2+0/!12L!1!/*,F+!,-!JOJ`!W+!h!^OIcC!&!z!IOIIJY!-,0!,*L+0O!!

!



!

!
!

Ka!
!

8(T+2!)+/)(2A!0+/Q*)/!-0,P!"75d"!12L!*(2+10!0+A0+//(,2C!;+10/,2j/!D,00+*1)(,2!

)+/)!S1/!F+0-,0P+L!),!)+/)!>6`I=8 !-,0+A0,Q2LUM1DVA0,Q2L!D,00+*1)(,2!-,0!+1DE!A0,QF!

-,0! L(--+0+2)! $7&! D,2L()(,2/! S()E! -1*/+! L(/D,T+0G! 01)+! D,00+D)(,2! -,0! PQ*)(F*+!

D,PF10(/,2/!W#+2X1P(2(! 12L! =,DEM+0A! JKK`YO! %E+! 0+/Q*)/! 10+! /E,S2! (2! -(AQ0+!̀ObO!

:,Q2A+0!*(/)+2+0/!/E,S+L!/(A2(-(D12)!D,00+*1)(,2/!-,0!1**!$7&!D,2L()(,2/C!SE(*+!,*L+0!

*(/)+2+0/!/E,S+L!/(A2(-(D12)!D,00+*1)(,2/!(2!1**!MQ)!Ub!L#!D,2L()(,2O!@(AQ0+!`Ob"!/E,S+L!

)E+!/D1))+0!F*,)!,-!>6`I=8 !1T+01A+L!1D0,//!$7&!*+T+*/!W(!G!IOK`C!&!] !IOII J!-,0!G,Q2A+0!

*(/)+2+0/C!(!h!IO[`C!&!G!IOII[!-,0!,*L+0!*(/)+2+0/YO!

!

!
7410()!N6D6!I)<'+4#*,@4&!B)+A))*!:\NR S` !#5!5#()1(#0*2!'*2!B';H1(#0*2!!

@(AQ0+!`ObO!&+*1)(,2/E(F!M+)S++2!>6`I =8 !,-! -,0+A0,Q2L!12L!M1DVA0,Q2LO!#,)E!

G,Q2A+0! WM*Q+Y! 12L! ,*L+0! W0+LY! *(/)+2+0/! /E,S+L! /(A2(-(D12)! D,00+*1)(,2/C! MQ)! )E+!

G,Q2A+0! E1L! 1! E(AE+0! F0+L(D)(,2! /*,F+O! "O! @,0+A0,Q2LUM1DVA0,Q2L!>6`I =8 !

0+*1)(,2/E(F/!L+P,2/)01)+L!-,0!)E+!/(2A*+!D,2L()(,2!,-!sb!L#!$7&!-,0!G,Q2A+0!W*+-)Y!

MI50HG Foreground-Background Correlation
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!

!
!

KK!
!

12L! ,*L+0! W0(AE)YO! #O! ',00+*1)(,2! D,+--(D(+2)/! 1)! 1**! $7&! *+T+*/O! $)10/! (2L(D1)+/! )E+!

/)1)(/)(D1*!/(A2(-(D12D+!Wy!&!z!IOI`C!yy!&!z!IOIJC!yyy!&!z!IOIIJYO!!!

%>6@!-,0!/,Q0D+!/F1D+!121*G/(/!!

%,! (2T+/)(A1)+! SE+)E+0! )E+! 2+Q01*! /,Q0D+/! *,D1*(\+! ),! 1QL(),0G! D,0)+RC! )E+!

%>6@=8 !-,0!`JH^!/,Q0D+/!1D0,//!)E+!SE,*+!M01(2!S1/!+/)(P1)+L!-,0!)E+!D*+12/!/F++DE!

D,2L()(,2! W@(AQ0+!`ÔYO! #G! /)1)(/)(D1*! )+/)(2A! P+2)(,2+L! (2! )E+! P+)E,L/! /+D)(,2C! )E+!

0+/Q*)/! /E,S+L! /(A2(-(D12)!0+/F,2/+/! -,0!M,)E!G,Q2A+0!W&] IOIIJY!12L! ,*L+0!*(/)+2+0/!

W&] IOIIJYO!62L+F+2L+2)!/1PF*+/!+?)+/)/!/E,S+L!2,!/(A2(-(D12)!L(--+0+2D+!M+)S++2!)E+!

)S,!A0,QF/!W&_IOI`YO!!

!
7410()!N6M6!E#0(;)!,&';)!":\7!4*!+@)!;<)'*!,&));@!;#*24+4#*!

Source-Space Analysis of MI50HG
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!

!
!

JII !
!

@(AQ0+!`ÔO!$,Q0D+!/F1D+!%>6@!(2!)E+!D*+12!/F++DE!D,2L()(,2O!7+Q01*!/,Q0D+/!

-,0! )E+! >6`I@@&! *,D1*(\+L! ),! 1QL(),0G! D,0)+R! -,0! M,)E! G,Q2A+0! 12L! ,*L+0! *(/)+2+0/O!

$)1)(/)(D1*!)+/)!,2!0+/F,2/+!(2!)E+!&56!0+A(,2!/E,S+L!/(A2(-(D12)!0+/F,2/+!1A1(2/)!2,(/+!

-*,,0!-,0!M,)E!A0,QF/O!"O!%>6@!-,0!1**!`JH^!/,Q0D+/O!#O!>6`I=8 !L(/)0(MQ)(,2!10,Q2L!)E+!

SE,*+!M01(2O!'O!+?T1*Q+/!,-!/(A2(-(D12D+!)+/)!1D0,//!&56!0+A(,2O!.O!&?T1*Q+/!1D0,//!)E+!

&56O!!

! A&%$*),3!3&@B>%0?(0#)4!%091&#90!!

%E+! PQ)Q1*! (2-,0P1)(,2! -,0! )E+! D,0)(D1*! *,SU-0+ZQ+2DG! 0+/F,2/+! S1/! 1*/,!

+R1P(2+LC!),!D,PF10+!S()E!)E+!D,0)(D1*!E(AEUA1PP1!0+/F,2/+!0+/Q*)/!1M,T+O!#,)E!)E+!

>6`I %&@! 12L! >6JII %&@! *,S U-0+ZQ+2DG! 0+/F,2/+! F+1V/! S+0+! )+/)+L! -,0! 1//,D(1)(,2/!

M+)S++2!-,0+A0,Q2L!12L!M1DVA0,Q2L!P+1/Q0+/!S()E!-1*/+!L(/D,T+0G!01)+!D,00+D)(,2!-,0!

PQ*)(F*+! D,PF10(/,2/! 1D0,//! $7&! D,2L()(,2/O! %E+! 0+/Q*)/! /E,S+L! )E1)! )E+! G,Q2A+0!

*(/)+2+0/!E1L!/(A2(-(D12)!D,00+*1)(,2/!-,0!)E+!>6`I%&@!(2!)E+!)S,!S,0/)!2,(/+!D,2L()(,2/C!

Ub!L#!W(!h!IO[[C!&!h!IOIJ`Y!12L!U[!L#!W(!h!IO`KC!&!h!IOIH[YO!5*L+0!*(/)+2+0/!L(L!2,)!/E,S!

/QDE!/(A2(-(D12D+!W&wIOI`Y!-,0!12G!D,2L()(,2C!2,0!L(L!)E+!>6JII%&@C!-,0!+()E+0!A0,QFO!!

!



!

!
!

JIJ !
!

!
7410()!N6N6!I)<'+4#*,@4&!B)+A))*!5#()1(#0*2!'*2!B';H1(#0*2!<#A?5()L0)*;%!,&));@!)*C)<#&)!

@(AQ0+!`ÒO!&+*1)(,2/E(F!M+)S++2! -,0+A0,Q2L!12L!M1DVA0,Q2L!*,S U-0+ZQ+2DG!

/F++DE!+2T+*,F+!WJUa!=\Y!PQ)Q1*!(2-,0P1)(,2!0+F0+/+2)1)(,2/!(2!D,0)+R!(2!12!+R1PF*+!

D,2L()(,2!,-!U[!L#!$7&O!"O!:,Q2A+0!*(/)+2+0/!/E,S!1!/(A2(-(D12)!D,00+*1)(,2!M+)S++2!

0+/F,2/+/! ),! -,0+A0,Q2L!12L! M1DVA0,Q2L! W*+-)! F*,)C! -(**+L! M*Q+! D(0D*+/YC! SE(*+! ,*L+0!

*(/)+2+0/!L, ! 2,)! /E,S! /QDE! 1! 0+*1)(,2/E(F! W0(AE)! F*,)C! +PF)G! 0+L! D(0D*+/YO! #O! 7,!

/(A2(-(D12)!D,00+*1)(,2!(/!-,Q2L!-,0!)E+!>6JII%&@!(2!)E+!/1P+!D,2L()(,2!-,0!+()E+0!A0,QFO!

'O!0UT1*Q+/!-,0!+1DE!D,2L()(,2O!!
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! W&*90!30J03!0>>0)$9!

"QL(),0G!.$$!D,PF,2+2)!!

%,!+R1P(2+!)E+!+--+D)! ,-!2,(/+!*+T+*! ,2!)E+!>6`I=8 C!1!*(2+10!0+A0+//(,2!S1/!

F+0-,0P+L!-,0!>6`I=8 UMGU$7&!-,0!+1DE!/QMX+D)!12L!-,0!-,0+A0,Q2L!12L!M1DVA0,Q2L!

/F++DEC!0+/F+D)(T+*G!W@(AQ0+!`O[YO!%E+!/*,F+!S1/!)+/)+L!1A1(2/)!I!MG!1!,2+U)1(*+L!+?)+/)!

/+F101)+*G! -,0! G,Q2A+0! 12L! ,*L+0! *(/)+2+0/O! %E+! 0+/Q*)/! -,0! -,0+A0,Q2L! /E,S+L! M,)E!

A0,QF/!E1T+!/(A2(-(D12)*G!F,/()(T+!/*,F+!(2!)E+!L(0+D)(,2!,-!(2D0+1/(2A!$7&!W+!h!JOcKC!&!

h!IOI^[!-,0!G,Q2A+0e!+!h!HO`^C!&!h!IOIJH!-,0!,*L+0YO!=,S+T+0C!)E+!0+/Q*)/!-,0!M1DVA0,Q2L!

/F++DE!/E,S+L!/(A2(-(D12)*G!2+A1)(T+!/*,F+!(2!)E+!L(0+D)(,2!,-!(2D0+1/(2A!$7&!,2*G!-,0!

,*L+0!*(/)+2+0/!W+!h!UIOJIC!&!h!IOJ[c!-,0!G,Q2A+0!12L!+!h!UJOa^C!&!h!IOI^^!-,0!,*L+0YO!!

!
7410()!N6U6!:\NR S` !'$&<4+02)!',!'!50*;+4#*!#5!E=I!<)C)<!5#(!)';@!'1)!1(#0&!

@(AQ0+!`O[O!>6`I =8 !1PF*()QL+!1/!1!-Q2D)(,2!,-!$7& !*+T+*!-,0!+1DE!1A+!A0,QFO!

"O!@,0+A0,Q2L!>6`I=8 !1PF*()QL+!1/!1!-Q2D)(,2!,-!2,(/+!*+T+*!-,0!G,Q2A+0!WM*Q+Y!,*L+0!

W0+LY!*(/)+2+0/O!#O!%E+!>6UMGU$7&!/*,F+/!W+OAO!,-!)E+!0+A0+//(,2!(2L(D1)+L!(2!"Y!/E,S!

L+D0+1/(2A!)0+2L/!1/!$7&!S,0/+2/!-,0!M,)E!1A+!A0,QF/O!5*L+0!*(/)+2+0/!1FF+10!),!/E,S!
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1! /)++F+0! L+D0+1/+! )E12! G,Q2A+0!*(/)+2+0/C! MQ)! )E+! L(--+0+2D+! (/! 2,)! /(A2(-(D12)O! 'O!

#1DVA0,Q2L!>6`I=8 !1PF*()QL+!1)! )E+!-Q2L1P+2)1*! -0+ZQ+2DG!1/!1! -Q2D)(,2! ,-!2,(/+!

*+T+*O!%E+!M1DVA0,Q2L!/E,S+L!12!(2D0+1/(2A!)0+2L!1/!$7&!L+D0+1/+/C!,0!1/!M1DVA0,Q2L!

/,Q2L!*+T+*!(2D0+1/+/O!.O!%E+!>6UMGU$7&!/*,F+!S1/!/(A2(-(D12)*G!/P1**+0!)E12!\+0,!-,0!

,*L+0!*(/)+2+0/!(2!0+LC!MQ)!2,)!/(A2(-(D12)!-,0!G,Q2A+0!*(/)+2+0/O!$)10/!(2L(D1)+/!)E+!/*,F+!

/(A2(-(D12D+!1A1(2/)!\+0,!Wy&!z!IOI`YO!!

!C*9)(99*&#!!

%E+/+!0+/Q*)/!/E,S!1!D,0)(D1*!E(AEUA1PP1!0+/F,2/+C!)(P+U*,DV+L!),!)E+!0+*+T12)!

-+1)Q0+/!,-!D,2)(2Q,Q/!/F++DEC!S()E!1!F+1V!*1)+2DG!,-!10,Q2L!`I!P/!12L!*,D1*(\+L!),!

1QL(),0G!D,0)(D1*!10+1/O!%E+!0+/Q*)/!1*/,!/)0,2A*G!/QAA+/)!)E1)!12G!D,0)(D1*!+R1AA+01)+L!

0+F0+/+2)1)(,2!/++2!-,0!,*L+0!*(/)+2+0/!(2!)(P+U*,DV+L!*,SU-0+ZQ+2DG!0+/F,2/+/!10+!2,)!

F0+/+2)!1)!E(AE+0!-0+ZQ+2D(+/O!7+T+0)E+*+//C!)E+!-,0+A0,Q2LUM1DVA0,Q2L!>6`I = 8 !/*,F+!

(/!/(A2(-(D12)*G!L+D0+1/+L!MG!1A(2AO!%E(/!D,0)(D1*!0+/F,2/+!(/!1--+D)+L!MG!2,(/+!*+T+*3!

/F+D(-(D1**GC! )E+! -,0+A0,Q2L!>6`I =8 ! L+D0+1/+/! S()E! S,0/+2(2A! $7&! -,0! M,)E! 1A+!

A0,QF/O!62!D,2)01/)C!)E+!M1DVA0,Q2L!>6`I =8 !A0,S/!S()E!(2D0+1/(2A!2,(/+!*+T+*!MQ)!,2*G!

-,0!,*L+0!*(/)+2+0/O!!

! A&%$*),3! %01%090#$,$*&#! ,)%&99! >%0?(0#)*09! ,#'!2*.2B.,::, !
%091&#90!

"DD,0L(2A! ),! F0+T(,Q/! /)QL(+/C! ,*L+0! *(/)+2+0/! E1T+! +R1AA+01)+L! D,0)(D1*!

0+/F,2/+/! ),! D,2)(2Q,Q/! /F++DE!W;0+/1DD,! +)! 1*O! HIJ[1C! HIJ[MYO! #G! +R1P(2(2A!

-0+ZQ+2DG! M12L/! -0,P! )E+)1! ),! E(AE! A1PP1C!)E+! 0+/Q*)/!/E,S! )E1)! )E(/!

,T+00+F0+/+2)1)(,2!(/!,2*G!F0+/+2)!-,0!)E+!*,SU-0+ZQ+2DG!0+/F,2/+!),!/F++DE!+2T+*,F+C!
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JI^ !
!

+OAOC!JUJH!=\O!5*L+0!*(/)+2+0/!E1T+!D,PF101M*+!0+/F,2/+/!),!G,Q2A+0!*(/)+2+0/!(2!)E+!

M+)1!12L!A1PP1!M12L/O!%E(/!/QAA+/)/!)E1)!1A(2A!L,+/!2,)!1--+D)!L(--+0+2)!F0,D+//(2A!

01)+/!(2!D,0)+R!(2!)E+!/1P+!S1GO!52!)E+!,)E+0!E12LC!1!0+D+2)!/)QLG!/E,S+L!*,S+0!PQ)Q1*!

(2-,0P1)(,2!-,0!P(LM01(2UM1/+L!@@&!-,0!,*L+0!*(/)+2+0/!WB12!+)!1*O!HIJKe!'E1F)+0!bYO!

=+0+C!/(2D+!2,!A0,QF!L(--+0+2D+!S1/!/++2!-,0!-0+ZQ+2DG!M12L/!M+)S++2!HI!12L!JII!=\C!

()!P1G!1*/,!/QAA+/)!)E1)!)E+!0+LQD)(,2!-,0!,*L+0!*(/)+2+0/!(2!)E+!P(LM01(2!0+F0+/+2)1)(,2!

L, +/!2,)!L(0+D)*G!1--+D)!)E+!D,0)(D1*!0+F0+/+2)1)(,2!1)!)E+!/1P+!-0+ZQ+2D(+/O!

!

',2T+2)(,21*! 1QL(),0G! E(AEUA1PP1! 0+/F,2/+/! 10+! L+-(2+L! 1/! +T+2)U0+*1)+L!

DE12A+/!(2!/F+D)01*!F,S+0!(2!)E+![IUJ`I!=\!-0+ZQ+2DG!012A+!W'+0T+2V1!+)!1*O!HIJJYO!

=,S+T+0C!1-)+0!+R1P(21)(,2!,-!-0+ZQ+2D(+/!012A+/!-0,P!J!),!J^I!=\C!-,0!A1PP1UM12L!

0+/F,2/+C!MG!)E+!F0,F,/+L!1FF0,1DEC!121*G/(/!0+/Q*)/!L+P,2/)01)+!/(A2(-(D12)!0+/F,2/+/!

,2*G!(2!)E+!-0+ZQ+2DG!012A+!,-![I UJII!=\ !W@(AQ0+!`OJYO!%E+0+-,0+C!(2!)E+!/)QLGC!E(AEU

A1PP1!0+/F,2/+!(/!L+-(2+L!(2!)E+!-0+ZQ+2DG!012A+!,-![IUJII!=\O! %E+!%>6@=8 !0+/Q*)/!

/E,S!1!D,2/(/)+2)!0+/F,2/+!F+1V!10,Q2L!`I!P/!1D0,//!1**!$7&!*+T+*/O!.+P,2/)01)+L!MG!

+*+D)0,D,0)(D,A01FE(D! /)QL(+/C! D,2T+2)(,21*! 1QL(),0G! E(AEUA1PP1! 0+/F,2/+/! W[IUJ`I!

=\Y! ,DDQ0! 1FF0,R(P1)+*G! JII! P/! Wc`UJHI! P/Y! 1-)+0! /)(PQ*Q/! F0+/+2)1)(,2! ,2/+)! (2!

0+/F,2/+!),!!FE,2+P+/!W'0,2+!+)!1*O!HIIJYC!),2+/!W4LS10L/!+)!1*O!HII`Y!12L!D*(DV!)01(2/!

W#0QAA+!+)!1*O!HIIKe!=,S10L!+)!1*O!HIIIYO!#G!+R1P(2(2A!D,0)(D1*!/,Q0D+/C!0+D+2)!>48!

/)QL(+/!/E,S!D*+10!D,0)(D1*!D,2)0(MQ)(,2/!),!@@&!(2!0+/F,2/+!),!),2+/! S()E!1!*1)+2DG!,-!

^aU[I!P/! W',--+G!+)!1*O!HIJ[1YO!%E+!)(P+U*,DV+L!0+/F,2/+!),!D,2)(2Q,Q/!/F++DE!/E,S2!

(2! )E(/! /)QLG! MG! %>6@!L+P,2/)01)+/! /(P(*10! 0+/F,2/+! *1)+2DGO!%E+! 2+Q01*! /,Q0D+/!

*,D1*(\+!),!=+/DE*j/!AG0Q/!12L!/QF+0(,0U)+PF,01*!AG0Q/C!SE(DE!(/!D,2/(/)+2)!S()E!)E+!



!

!
!

JI` !
!

F0+T(,Q/!/)QL(+/!W',--+G!+)!1*O!HIJ[1C!HIJce!$)+(2/DE2+(L+0!+)!1*O!HIJJe!%01Q)2+0!+)!1*O!

HII[YO!!

! <.*#.!0>>0)$9!&#!2*.2B.,::, !%091&#90!

%E+! DQ00+2)! /)QLG!)E+2! -Q0)E+0! +R1P(2+L! )E+! 1A(2A! +--+D)/! ,2! E(AEUA1PP1!

0+/F,2/+O!%E+!1P,Q2)!,-!(2-,0P1)(,2!D,2)1(2+L!(2!-,0+A0,Q2L!0+/F,2/+!L+D0+1/+/!1/!

S,0/+2(2A!$7&!-,0!M,)E!1A+!A0,QF/O!=,S+T+0C!MG!L+P,2/)01)(2A!1!/(A2(-(D12)!(2D0+1/+!

(2! M1DVA0,Q2L! (2-,0P1)(,2! 1/! $7&! L+D0+1/+L! ,2*G! -,0! ,*L+0! *(/)+2+0/C!)E+!0+/Q*)/!

/QAA+/)+L!)E+!E(AEUA1PP1!0+/F,2/+!-,0!M1DVA0,Q2L!/F++DE!-,0!,*L+0!*(/)+2+0/!(/!P,0+!

+1/(*G!1--+D)+L!MG!2,(/+! )E12!G,Q2A+0! *(/)+2+0/O!7,)(D+! )E1)! ),!D0+1)+!L(--+0+2)!$7&!

D,2L()(,2/C!/,Q2L!*+T+*!,-!-,0+A0,Q2L!(/!-(R+LC!12L!)E+!$7&!(/!L+D0+1/+L!MG!(2D0+1/(2A!

)E+!M1DVA0,Q2L!/,Q2L!*+T+*O!%E+0+-,0+C!)E+!M1DVA0,Q2L!0+/F,2/+!(/!+RF+D)+L!),!A0,S!

1/! S,0/+2(2A! $7&! Q2*+//! ()! (/! /QDD+//-Q**G! /QFF0+//+LO! %E+! 0+/Q*)/C! SE(DE!

L+P,2/)01)+L!M1DVA0,Q2L!0+/F,2/+!A0,S)E!,2*G!-,0!,*L+0!*(/)+2+0/!MQ)!2,)!-,0!G,Q2A+0!

*(/)+2+0/C!/QAA+/)+L!)E1)!)E+!2,(/+!D,2L()(,2/!10+!P,0+!DE1**+2A(2A!-,0!,*L+0!*(/)+2+0/C!

12L! )E+! G,Q2A+0! *(/)+2+0/! 10+! M+))+0! 1)! 0+F0+/+2)(2A! )E+! 1D)Q1*! 1D,Q/)(D/! )E12! ,*L+0!

*(/)+2+0/O!%E+!0+/Q*)/!,-!-,0+A0,Q2L!>6`I =8 !1*/,!1A0++!S()E!)E+!F0+T(,Q/!-(2L(2A/!(2!

P(LM01(2!@@&C!SE+0+!)E+!1PF*()QL+!L+D0+1/+/!S()E!S,0/+2(2A!2,(/+!*+T+*!W"2L+0/,2!+)!

1*O! HIJHe! ;0+/1DD,! +)! 1*O! HIJ[1C! HIJ[Me! B12! +)! 1*O! HIJKe! 'E1F)+0! bYC! 12L! )E+! ,*L+0!

*(/)+2+0/!P1G!/F+2L!P,0+!+--,0)/!/QFF0+//(2A!)E+!M1DVA0,Q2L!W;0+/1DD,!+)!1*O!HIJ[1C!

HIJ[MYO!"DD,0L(2A! ),! F0+T(,Q/! /)QL(+/C! E(AEUA1PP1! 0+/F,2/+/!10+! 1//,D(1)+L! S()E!

PQ*)(F*+!-Q2D)(,2/!,-!1QL(),0G!F0,D+//(2AC!(2D*QL(2A!/,Q2L!L(/D0(P(21)(,2!W'0,2+!+)!1*O!

HIIJe!4LS10L/!+)!1*O!HII`e!@(/EP12!+)!1*O!HII^YC!FE,2,*,A(D1*!F0,D+//(2A!W'E12A!+)!1*O!
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!

HIJIe!$)+(2/DE2+(L+0!+)!1*O!HIJJYC!1QL(),0G!/+*+D)(T+!1))+2)(,2!W=+00P122!12L!_2(AE)!

HIIJe!&1G!+)!1*O!HIIaYC!1QL(),0G!T+0M1*!P+P,0G!W=+00P122!+)!1*O!HII^e!_1(/+0!+)!1*O!

HIIbY!12L!1QL(),0G!D,PF0+E+2/(,2!W%,S*+!+)!1*O!HIIaYO!%E+!0+/Q*)/! ,-!DQ00+2)!/)QLG!

/QFF,0)! )E+! +T(L+2D+! ,-! 1A+U0+*1)+L! L+-(D()/! (2! /+*+D)(T+! 1))+2)(,2! (2!E(AEUA1PP1!

0+/F,2/+!),!1LT+0/+!*(/)+2(2A!D,2L()(,2/O!

!

%E+!DQ00+2)!121*G/(/!1*/,!/E,S/!1!L+D0+1/+L!-,0+A0,Q2LUM1DVA0,Q2L!D,00+*1)(,2!

(2!D,0)(D1*!E(AEUA1PP1!0+/F,2/+!-,0!,*L+0!*(/)+2+0/C!D,PF10+L!S()E!G,Q2A+0!*(/)+2+0/O!

52+! F,//(M*+! 0+1/,2! S,Q*L! M+! )E1)! )E+!2+Q01*! ,/D(**1)(,2/! (2! )E+! 1A(2A! D,0)+R! P1G!

D,2)1(2!P,0+!2,(/+!)E12!G,Q2A+0!W;0+/1DD,!+)!1*O!HIJ[1YO!!

! W&*90!30J03!0>>0)$9!&#!2*.2B.,::, !%091&#90!

62! )E+! 0+/Q*)/C! )E+! 1P,Q2)! ,-! (2-,0P1)(,2! (2! )E+! D,0)(D1*!E(AEUA1PP1! -,0!

-,0+A0,Q2L!L+D0+1/+/!1/!S,0/+2(2A!$7&!-,0!M,)E!G,Q2A+0!12L!,*L+0!*(/)+2+0/C!SE(DE!

10+!D,2/(/)+2)!S()E!F0+T(,Q/!-(2L(2A/!(2!P(LM01(2!@@&!W;0+/1DD,!+)!1*O!HIJ[C!HIJ[e!B12!

+)! 1*O! HIJKe! 'E1F)+0! bYO! %E+! /(P(*10! F1))+02! 1A1(2/)! $7&! -,0! P(LM01(2! 12L! D,0)+R!

/QAA+/)/!1!*(P()+L!D,0)(D1*!P,LQ*1)(,2!-,0!0+F0+/+2)1)(,2!,-!)E+!1D,Q/)(D/O!=,S+T+0C!)E+!

-(2L(2A!)E1)!)E+!,*L+0!*(/)+2+0/!1*/,!/E,S!12!(2D0+1/(2A!)0+2L!-,0!M1DVA0,Q2L!1/!$7&!

S,0/+2/!/QAA+/)/!)E1)!)E+!/QFF0+//(,2!,-!M1DVA0,Q2L!P1G!2,)!,2*G!E1FF+2!(2!)E+!*,SU

-0+ZQ+2DG!0+/F,2/+!W.(2A!12L!$(P,2!HIJHMC!HIJbYC!MQ)!P1G!1*/,!E1FF+2!10,Q2L!)E+!

-Q2L1P+2)1*!-0+ZQ+2DGO!"2L!)E+!,*L+0!*(/)+2+0/!10+!S,0/+!1)!M1DVA0,Q2L!/QFF0+//(,2!

(2!E(AEUA1PP1!M12L!)E12!G,Q2A+0!*(/)+2+0/O!%E(/!1*/,! /QAA+/)/!1! /+*+D)(T+!1))+2)(,2!

/)10)(2A!1)!`I!P/!S()E!0+-+0+2D+!),!)E+!/)(PQ*Q/!,2/+)C!SE(DE!P1G!L+A01L+!1/!1A(2AO!!
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!

!E(::,%4!,#'!>($(%0!@&%-! !

!E(::,%4!,#'!'*9)(99*&#! !

! "#>&%:,$*&#!$20&%4!,#'!=%,*#!*#>&%:,$*&#!1%&)099*#.!!

%E(/! L(//+0)1)(,2! /)QL(+/! 1QL(),0G! F0,D+//(2A! 12L! )E+! +--+D)/! ,-! 1A(2A! MG!

(2-,0P1)(,21*! P+1/Q0+/!1L,F)+L! 12L! L+T+*,F+L! -0,P! (2-,0P1)(,2! )E+,0G!W$E122,2!

JK^aYO!'E1F)+0! b! 1FF*(+/! PQ)Q1*! (2-,0P1)(,2! ),! /)QLG! )E+! 1P,Q2)! ,-! (2-,0P1)(,2!

D,2)1(2+L! (2! /QMD,0)(D1*! @@&O! 'E1F)+0! ^! P,L(-(+/! PQ)Q1*! (2-,0P1)(,2! +/)(P1)+/! ),!
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HII ! JO`J !̂ IOIa !̂ VKPON! PKPUP! MKRSV! PKPUT! JOcaH! IOI`J! JOK^c! IOI[J !
bII ! JOaHH! IOI`K! VKUPP! PKPVM! VKPPQ! PKPUT! VKMRR! PKPUO! HOJ[c! IOI[J !
^II ! VKOPP! PKPVU! VKTUN! PKPMN! VKTMV! PKPMQ! VKPQQ! PKPUO! HOI` !̂ IOI[J !
`II ! UKSTU! PKPPM! UKQST! PKPPM! UKSOM! PKPPV! VKVPO! PKPUO! JO``[! IOIaJ!
[II ! UKNPM! PKPPM! UKSNN! PKPPM! UKRPO! PKPPM! VKSMR! PKPUO! JO`bb! IOIaJ!

!

!!

!

!

!

!



!

!
!

JJa!
!

#(M*(,A01FEG!

!
<*-0#!E] C!F*)$&#!D^O!42T+*,F+!-,**,S(2A!0+/F,2/+/!),!21)Q01*!T,S+*/O!X024#<!
=)0(##+#<!JJ3!HJb} HbHC!HII[O!

<*-0#!E] C!F*)$&#!D^O!42T+*,F+!12L!/F+D)01*!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+/!),!
T,S+*!/,Q2L/O!S)'(!I), !H^`3!b }̀ ^cC!HIIa1O!

<*-0#!E] C!F*)$&#!D^O!42T+*,F+!12L!/F+D)01*!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+/!),!
T,S+*!/,Q2L/O!S)'(!I), !H^`3!b }̀ ^cC!HIIaMO!

<#'0%9&#!EC!F,%=0%4BA3,%-!<C!̂2*$0BE)2@&)2!DC!C%02&=3!EC!_%,(9!WO!4--+D)/!,-!
E+10(2A!*,//!,2!)E+!/QMD,0)(D1*!0+F0+/+2)1)(,2!,-!/F++DE!DQ+/O!a!X;#0,+!E#;!X$!Jbb3!
bIbI } bIbaC!HIJbO!

<#'0%9&#!EC!F,%=0%4BA3,%-!<C!̂2*$0BE)2@&)2!DC!_%,(9!WO!"A(2A!"--+D)/!7+Q01*!
;0+D(/(,2!,-!$F++DE!42D,L(2AO!a!=)0(#,;4!bH3!J^J`[} J^J[^C!HIJHO!

"2,2"A+ U&+*1)+L!=+10(2A!?,//!k52*(2+lO!=\bYb !
HIJ`OE))F/3ppSSSO2(LDLO2(EOA,TpE+1*)Ep1A+U0+*1)+LUE+10(2AU*,//!kc!7,TO!HIJKlO!

<(0%=,)2!+C C!H&'%*.(09!F` C!E,3J*!H]O!'+2)01*!81(2!',2)0,*!(2!%(22()Q/!12L!
=GF+01DQ/(/O!7(#*+!=)0(#<!`C!HIJ^O!

+,=,'*!+ C!a=%0.&#BX0#,&!7 C![,:(9!A C!Xb:b3b*#0#!/E C!+%&@#!6WC!F(%'&#!
F[ O!"!$QM/F1D+!;Q0/Q()UM1/+L!6)+01)(T+!80++LG!=(+010DE(D1*!/,*Q)(,2!),!)E+!
2+Q0,P1A2+)(D!(2T+0/+!F0,M*+PO!=)0(#\$'1) !ac3!^Hc} ^^bC!HIJ^O!

+,L&!`/ C!W&',3!IH C!/&&%0!CHC!_*#.!<] O!%E+!L+/D+2L(2A!D,0)(D,D,**(DQ*10!
F1)ES1G!P+L(1)+/!*+102(2AU(2LQD+L!1QL(),0G!F*1/)(D()GO!='+!=)0(#,;4 !Jb3!H`b} H[IC!
HIJIO!

+,$09!CC!/b)230%!/ C!+&3-0%!+C!̂,3-0%!EO!@())(2A!?(2+10!>(R+LU4--+D)/!>,L+*/!
9/(2A!*P+^O!a!E+'+!E#5+A![c3!J} ^aC!HIJ`O!

+,$%,!HC!_(@,',!E C!/,20%!`[ O!%E+!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+!),!D,2)(2Q,Q/!
),2+/!(2!EQP12/O!S)'(!I), !HJ3!J[c} JccC!JKa[O!

+0,%!/I C!A&##&%9!+ Ĉ!F,%,'*9&!/< O!7+Q0,/D(+2D+!+RF*,0(2A!)E+!M01(2!k52*(2+lO!
b0L!+LO!#1*)(P,0+C!>.!?(FF(2D,))!<(**(1P/!x!
<(*V(2/OE))F/3pp)0,T+O2*1OA,TO1QpS,0VpHI^ab`[J!kHa!$+FO!HIJalO!

+0'%&9*,#!6O!"!F0,LQD)!)E+,0+P!-,0!=(*M+0)!)012/-,0P/O!O(#;!\>>>!`J3!a[a} a[KC!
JK[bO!



!

!
!

JJK!
!

+0#L,:*#*!c C!X&)2=0%.!cO!',2)0,**(2A!)E+!@1*/+!.(/D,T+0G!&1)+3!"!;01D)(D1*!12L!
;,S+0-Q*!"FF0,1DE!),!>Q*)(F*+!%+/)(2AO!a!I!E+'+!E#;!E)(![!:)+@#2#<!`c3!HaK} bIIC!
JKK`O!

+*'03:,#!7/ C!̀*33,>(0%$0!] Ĉ!/&%0#&!EC!<3,*#!AO!"A+U0+*1)+L!DE12A+/!(2!)E+!
/QMD,0)(D1*} D,0)(D1*!+2D,L(2A!12L!D1)+A,0(D1*!F+0D+F)(,2!,-!/F++DEO!=)0(#B4#<!X14*1!
b`3!H`H[} H`^IC!HIJ^O!

+%0##0%!WC!+*,30-!^ C!'0!H(4$0%!J,#!E$0J0#*#)-!HO!"L1F)(T+!&+/D1*(2A!>1R(P(\+/!
62-,0P1)(,2!%012/P(//(,2O!=)0(#* !H[3![K }̀ cIHC!HIIIO!

+%&'=0)-!AC!F%09,))&!<C!<#'0%9&#!EC!E*:&#!]d O!62D0+1/+L!/F++DE!0+F0+/+2)1)(,2!
(2!,*L+0!1LQ*)/!,0(A(21)+/!-0,P!+10*G!0+/F,2/+!(2!E(AE+0!,0L+0!1QL(),0G!D,0)+RO!HIJa1O!
L,(3JIOJJIJpHK^IJcO!

+%&'=0)-!AC!F%09,))&!<C!<#'0%9&#!EC!E*:&#!]d O!5T+0U0+F0+/+2)1)(,2!,-!/F++DE!(2!
,*L+0!1LQ*)/!,0(A(21)+/!-0,P!+10*G!0+/F,2/+!(2!E(AE+0!,0L+0!1QL(),0G!D,0)+RO!X;+'!X;0,+!
c*4+)2!X;0,+!a!>0(!X;#0,+!X,,#;!>>\`!JI^3!cc^} cccC!HIJaMO!

+%&'=0)-!AC!F%09,))&!<C!E*:&#!]d O!7+Q01*!/,Q0D+!LG21P(D/!,-!M01(2!0+/F,2/+/!),!
D,2)(2Q,Q/!/)(PQ*(3!$F++DE!F0,D+//(2A!-0,P!1D,Q/)(D/!),!D,PF0+E+2/(,2O!=)0(#\$'1) !
JcH3!J[H} Jc^C!HIJaDO!

+%(..0!]I C!W&(%9-*!_`C!a4,!X C!H0,30!H<C!_,@,9,-*!X C!E$0*#9)2#0*'0%!/C!
X&@,%'!/< O!',L(2A!,-!&+F+)()(T+!%012/(+2)/!MG!"QL(),0G!',0)+R!,2!=+/DE*j/!
8G0Q/O!a!=)0(#&@%,4#<!JIH3!Hb`a} Hbc^C!HIIKO!

+%(#.,%$!CEC!E*:19&#!+CC!6%*)9&#!/<C!E)&$$!_HO!62-,0P1)(,21*!12L!+2+0A+)(D!
P1/V(2A!+--+D)/!(2!)E+!F+0D+F)(,2!,-!PQ*)(F*+!/(PQ*)12+,Q/!)1*V+0/O!a!X;#0,+!E#;!X$!
JJI3!H`Hc} H`baC!HIIJO!

+(%-,%'!HI C!E*:9!CO!"!',PF10(/,2!,-!)E+!4--+D)/!,-!#0,1LM12L!>1/V(2A!7,(/+!,2!
)E+!"QL(),0G!#01(2/)+P!&+/F,2/+!(2!:,Q2A!12L!5*L+0!"LQ*)/O!X$!a!X024#<!JJ3!JbC!
HIIHO!

+(%-0!C/ C!E2,>$&!/< O!?12AQ1A+!12L!"A(2AO!JJJC!HIIaO!

A,%,=033090!AC!<11&33&#*&!"C!H&;;*#*!HC!+*,#)20$$*!<C!I%*9&#*!7+C!I%,$$&3,![C!
D%,=())2*!/ O!$+2/,0G!6PF1(0P+2)!12L!iQ1*()G!,-!?(-+!(2!1!',PPQ2()G!4*L+0*G!
;,FQ*1)(,2O!a!X$!`)(4'+(!E#; !^J3!^IJ} ^IcC!JKKbO!

A,91,%4!C/ C!X(.209![I C!E)2,$$0:,#!D< C!D(%#0%!]7O!"A+U0+*1)+L!DE12A+/!(2!)E+!
0+/F,2/+!F0,F+0)(+/!,-!D10)SE++*!D+**/!(2!01)!L,0/1*!D,DE*+10!2QD*+Q/O!S)'(!I), !HJ[}
HJc3!HIc} HJ`C!HII[O!



!

!
!

JHI!
!

A,91,%4!C/ C![*#.![ C!D(%#0%!]7C!X(.209![I O!62E(M(),0G!2+Q0,)012/P(//(,2C!
F*1/)(D()G!12L!1A(2A!(2!)E+!P1PP1*(12!D+2)01*!1QL(),0G!/G/)+PO!a!>d&![4#<!HJJ3!JcaJ}
JcKJC!HIIaO!

A,91,%4!C/ C!/*3=%,#'$!]A C!X03>0%$!HXO!'+2)01*!1QL(),0G!1A(2A3!8"#"!DE12A+/!
(2!)E+!(2-+0(,0!D,**(DQ*Q/O!>d&!`)(#*+#<!bI3!b^K} b[IC!JKK`O!

A,91,%4!C/ C!D%,)4!<K!E)2,$$0:,#C![,%%4!IK!X(.209O!"A+U&+*1)+L!'E12A+/!(2!)E+!
62E(M(),0G!&+/F,2/+!;0,F+0)(+/!,-!.,0/1*!',DE*+10!7QD*+Q/!5Q)FQ)!7+Q0,2/3!&,*+!,-!
62E(M(),0G!62FQ)/O!a!=)0(#,;4!H`3!JIK`H} JIK`KC!HII`O!

A0%J0#-,!/,)-0#;*0!AK C!W,.30!E$012,#*0C!+&,$:,# BH0*)2!C,#, O!',0)(D1*!=(AEU
81PP1!&+/F,2/+/!(2!"QL(),0G!;0,D+//(2AO!X$!a!X024#<!HI3!JcJ} JaIC!HIJJO!

A0%J0#-,!/A C!W,.30!EC!+&,$:,# BH0*)2!CO!',0)(D1*!=(AEU81PP1!&+/F,2/+/!(2!
"QL(),0G!;0,D+//(2AO!X$!a!X024#<!HIC!HIJJO!

A2,:=0%9!<H C!H09#*-!]C!c(,#!c C!̂2*$$&#!]FC!6'.0!<E C![*=0%:,#!/A C!F&3304!
C+O!'+2)01*!81(2!&+/),0+/!"QL(),0G!;0,D+//(2A!-,**,S(2A!7+10U',PF*+)+!',DE*+10!
.+2+0T1)(,2O!=)0(#* !aK3!a[c} acKC!HIJ[O!

A2,#'%,90-,%,#!+ C!_%,(9!WO!%E+!/D1*FU0+D,0L+L!M01(2/)+P!0+/F,2/+!),!/F++DE3!
2+Q01*!,0(A(2/!12L!F*1/)(D()GO!O,%;@#&@%,4#<#1%!^c3!Hb[} H^[C!HIJIO!

A2,#.!6I C!6'@,%'9!6 C!W,.,%,L,#!EEC!I&.039&#!WC!C,3,3!EEC!A,#&3$4!HDC!_*%9)2!
X6 C!+,%=,%&!W/C!_#*.2$!HDO!',0)(D1*!$F1)(,U)+PF,01*!.G21P(D/!92L+0*G(2A!
;E,2,*,A(D1*!%10A+)!.+)+D)(,2!(2!=QP12/O!a!Y#1*!=)0(#,;4!Hb3!J^bc} J^^[C!HIJIO!

A2,90!E/ C!c&(#.!6C O!?(P()+L!$+A0+A1)(,2!,-!.(--+0+2)!%GF+/!,-!$,Q2L!
?,D1*(\1)(,2!62-,0P1)(,2!1P,2A!'*1//+/!,-!92()/!(2!)E+!62-+0(,0!',**(DQ*Q/O!a!
=)0(#,;4 !H`3!c`c`} c`a`C!HII`O!

'0!A20J0*.#e!< C!H&(G!][ C!E*:&#!]d O!>48!$(A21*!.+2,(/(2A!#1/+L!,2!%(P+U$E(-)!
;'"O!623!8RRV!\>>>!\*+)(*'+4#*'<!Y#*5)()*;)!#*!X;#0,+4;,-!E&));@!'*2!E41*'<!
O(#;),,4*1!?!\YXEEO!eRVO!HIIc!6444!62)+021)(,21*!',2-+0+2D+!,2!"D,Q/)(D/C!$F++DE!
12L!$(A21*!;0,D+//(2A!U!6'"$$;!jIcO!HIIcC!FO!6UbJcU6} bHIO!

'0!A20J0*.#e!< C!E*:&#!]d O!$+2/,0!2,(/+!/QFF0+//(,2O!a!=)0(#,;4!:)+@#2,!J[a3!
JK`} HIHC!HIIa1O!

'0!A20J0*.#e!< C!E*:&#!]d O!.+2,(/(2A!M1/+L!,2!/F1)(1*!-(*)+0(2AO!a!=)0(#,;4!
:)+@#2,!JcJ3!bbJ} bbKC!HIIaMO!

A2*!DC!H(!F C!E2,::,!E< O!>Q*)(0+/,*Q)(,2!/F+D)0,)+PF,01*!121*G/(/!,-!D,PF*+R!
/,Q2L/O!a!X;#0,+!E#;!X$!JJa3!aac} KI[C!HII`O!



!

!
!

JHJ!
!

A3*#,%'!A7C!D%0:=3,4!_[ O!"A(2A!.+A01L+/!)E+!7+Q01*!42D,L(2A!,-!$(PF*+!12L!
',PF*+R!$,Q2L/!(2!)E+!=QP12!#01(2/)+PO!a!X$!X;'2!X024#<!H^3!`KI} `KKC!HIJbO!

A&>>04!6+] C!X0%2&3;!EAC!A20109*(-!</F C!+,*330$!EC!d,$&%%0!H]O!',0)(D1*!
D,2)0(MQ)(,2/!),!)E+!1QL(),0G!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+!0+T+1*+L!MG!>48O!='+!
Y#$$0* !c3!JJIcIC!HIJ[1O!

A&>>04!6+]C!X0%2&3;!EAC!A20109*(-!</F C!+,*330$!EC!d,$&%%0!H]O!',0)(D1*!
D,2)0(MQ)(,2/!),!)E+!1QL(),0G!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+!0+T+1*+L!MG!>48O!='+!
Y#$$0* !c3!J} JJC!HIJ[MO!

A&>>04!6+]C!/(9,))2*,!7 C!d,$&%%0!H]O!',0)(D1*!',00+*1)+/!,-!)E+!"QL(),0G!
@0+ZQ+2DGU@,**,S(2A!12L!52/+)!&+/F,2/+/3!448!12L!->&6!4T(L+2D+O!a!=)0(#,;4!bc3!
abI } abaC!HIJcO!

A&.,# !7+ C!F&01103!CO!"!PQ)Q1*!(2-,0P1)(,2!121*G/(/!,-!2+Q01*!D,L(2A!,-!/F++DE!MG!
*,S U-0+ZQ+2DG!>48!FE1/+!(2-,0P1)(,2O!a!=)0(#&@%,4#<!JI[3!``^ } `[bC!HIJJO!

A&20#!CO!>1A2+),+2D+FE1*,A01FEG3!.+)+D)(,2!,-!)E+!#01(2j/!4*+D)0(D1*!"D)(T()G!S()E!
1!$QF+0D,2LQD)(2A!>1A2+),P+)+0O!E;4)*;) !Jc`3![[^ } [[[C!JKcHO!

A&33*0%!HC!X,%$!]!f$O!%E+!&,*+!,-!62),21)(,2!(2!$F++DE!;+0D+F)(,2O!623!E+(0;+0()!'*2!
O(#;),,!4*!E&));@!O)(;)&+4#*C!+L()+L!MG!',E+2!"C!7,,)+M,,P!$8O!#+0*(2C!
=+(L+*M+0A3!$F0(2A+0C!JKc`C!FO!JIc} JHbO!

A&J0%!D/C!D2&:,9!]< O!><)$)*+,!#5!4*5#($'+4#*!+@)#(%O!7+S!:,0V3!<(*+GC!JKKJO!

A%&#0!W6C!+&,$:,#!C C!7&%'&#!+C!X,&![ O!62LQD+L!+*+D)0,D,0)(D,A01FE(D!A1PP1!
1D)(T()G!LQ0(2A!1QL(),0G!F+0D+F)(,2O!Y<4*!=)0(#&@%,4#<!JJH3!`[`} `aHC!HIIJO!

C,J*'!E` C!/09.,%,#*!W C!E2,::,!E< O!4/)(P1)(2A!/F10/+!/F+D)0,U)+PF,01*!0+D+F)(T+!
-(+*L/!S()E!21)Q01*!/)(PQ*(O!=)+A!Y#$&0+!=)0('<!E%,+!Ja3!JKJ} HJHC!HIIcO!

C03&%:0!<C!/,-0*.!E O!448?"#3!12!,F+2!/,Q0D+!),,*M,R!-,0!121*G/(/!,-!/(2A*+U)0(1*!
448!LG21P(D/!(2D*QL(2A!(2L+F+2L+2)!D,PF,2+2)!121*G/(/O!a!=)0(#,;4!:)+@#2,!Jb^3!
K} HJC!HII^O!

C*,:&#'!< O!4R+DQ)(T+!@Q2D)(,2/O!X**0!I)C!O,%;@#<![^3!Jb`} J[aC!HIJbO!

C*:*$%*L0J*)!<C!]&2#!/ C!F*)$&#!DO!"QL(),0G!$)+1LGU$)1)+!&+/F,2/+/!12L!<,0L!
&+D,A2()(,2!$D,0+/!(2!7,0P1*U=+10(2A!12L!=+10(2AU6PF1(0+L!"LQ*)/O!>'(!S)'( !H`3!
[a } a^C!HII^O!

C*#.!WC!A2,$$0%L00!/C!E*:&#!]d O!&,MQ/)!D,0)(D1*!+2)01(2P+2)!),!)E+!/F++DE!
+2T+*,F+!0+*(+/!,2!)E+!/F+D)0,U)+PF,01*!-(2+!/)0QD)Q0+O!=)0(#\$'1) !aa3!^J} ^[C!HIJ^O!



!

!
!

JHH!
!

C*#.!WC!E*:&#!]d O!7+Q01*!D,L(2A!,-!D,2)(2Q,Q/!/F++DE!(2!1QL(),0G!D,0)+R!LQ0(2A!
P,21Q01*!12L!L(DE,)(D!*(/)+2(2AO!a!=)0(#&@%,4#<!JIc3!ca} aKC!HIJH1O!

C*#.!WC!E*:&#!]d O!4P+0A+2D+!,-!2+Q01*!+2D,L(2A!,-!1QL(),0G!,MX+D)/!SE(*+!*(/)+2(2A!
),!D,PF+)(2A!/F+1V+0/O!O(#;!='+<!X;'2!E;4!JIK3!JJa` }̂ JJa`KC!HIJHMO!

C*#.!WC!E*:&#!]d O!"L1F)(T+!%+PF,01*!42D,L(2A!?+1L/!),!1!#1DVA0,Q2LU62/+2/()(T+!
',0)(D1*!&+F0+/+2)1)(,2!,-!$F++DEO!a!=)0(#,;4!bb3!`cHa} `cb`C!HIJbO!

6'@,%'9!6 C!E&3$,#*!/C!C0&(033![cC!+0%.0%!/EC!_#*.2$!HDO!=(AE!81PP1!
"D)(T()G!(2!&+/F,2/+!),!.+T(12)!"QL(),0G!$)(PQ*(!&+D,0L+L!.(0+D)*G!@0,P!=QP12!
',0)+RO!a!=)0(#&@%,4#<!K^3!^H[K} ^HaIC!HII`O!

69),=g!/< C!/*330%![/ C!H0,'!X[ C!E)2%0*#0%!A6O!71)Q01*(/)(D!"QL(),0G!',2)01/)!
6PF0,T+/!$F+D)0,)+PF,01*!',L(2A!(2!)E+!'1)!62-+0(,0!',**(DQ*Q/O!a!=)0(#,;4!Hb3!
JJ^aK} JJ`I^C!HIIbO!

I0'0%:0*0%!_CC!_($,9!/ O!;(D)Q0+!)E+!L(--+0+2D+3!+*+D)0,FEG/(,*,A(D1*!(2T+/)(A1)(,2/!
,-!F(D)Q0+!F0,D+//(2A!(2!)E+!)S,!D+0+M01*!E+P(/FE+0+/O!=)0(#&,%;@#<#14'!^I3!cbI }
c^cC!HIIHO!

I*9)23!+O!@0++$Q0-+0O!=)0(#\$'1) ![H3!cc }̂ caJC!HIJHO!

I*92:,#!c" C!<%0;;&!]AC!E$0*#9)2#0*'0%!/O!"QL(),0G!/)0+1P!/+A0+A1)(,2!(2!P,2V+G!
1QL(),0G!D,0)+R3!+--+D)/!,-!-0+ZQ+2DG!/+F101)(,2C!F0+/+2)1)(,2!01)+C!12L!),2+!LQ01)(,2O!
a!X;#0,+!E#;!X$!JJ[3!J[`[ } J[cIC!HII^O!

I*$;.*==&#9!F]C!7&%'&#BE,3,#$!EO!"A(2A!12L!)+PF,01*!L(/D0(P(21)(,2!(2!1QL(),0G!
/+ZQ+2D+/O!a!X;#0,+!E#;!X$!JIK3!HK`}̀ HK[bC!HIIJO!

I*$;.*==&#9!F]C!7&%'&#BE,3,#$$!EO!"QL(),0G!%+PF,01*!;0,D+//(2A!(2!4*L+0*G!
?(/)+2+0/O!cC!JKK[O!

I&%$0!<6C!6$,%'!a C!H0*)20#=,)2!DO!%E+!EQP12!1QL(),0G!M01(2/)+P!0+/F,2/+!),!
0Q22(2A!/F++DE!0+T+1*/!1!/QMD,0)(D1*!P+DE12(/P!-,0!/+*+D)(T+!1))+2)(,2O!JHC!HIJcO!

I%*0':,#!] C!X,9$*0!DC!H&990$!EC!D*=92*%,#*!HC!d2(!] O!.(/DQ//(,2!,-!#,,/)(2A!
;1F+0/O!cC!L1)+!Q2V2,S2O!

I%*0':,#!] C!X,9$*0!DC!D*=92*%,#*!HO!"LL()(T+!*,A(/)(D!0+A0+//(,23!1!/)1)(/)(D1*!T(+S!
,-!M,,/)(2A!W<()E!L(/DQ//(,2!12L!1!0+X,(2L+0!MG!)E+!1Q)E,0/YO!X**!E+'+!Ha3!bbc} ^IcC!
HIIIO!

I%*9*#,!CHC!I%*9*#,!HCO!$F++DE!0+D,A2()(,2!(2!2,(/+!12L!F0+/MGDQ/(/3!0+*1)(,2/!),!
F,//(M*+!2+Q01*!P+DE12(/P/O!S)'(!I), !JI[3!K` } JI^C!JKKcO!



!

!
!

JHb!
!

I(%(-,@,!E C!/*''30=%&&-9!]A O!',0)(D1*!&+F0+/+2)1)(,2!,-!"QL(),0G!$F1D+3!
62-,0P1)(,2U#+10(2A!@+1)Q0+/!,-!$F(V+!;1))+02/O!a!=)0(#&@%,4#<!ac3!Jc^K} Jc[HC!
HIIHO!

7,3=%,*$2!7C!+2($,!E C!A2&,$0!<C!_*$,2,%,!] C!/(330#!DO!#01(2!/)+P!-0+ZQ+2DGU
-,**,S(2A!0+/F,2/+!),!L(DE,)(D!T,S+*/!LQ0(2A!1))+2)(,2O!=)0(#()&#(+!K3!JaaK} JaKbC!
JKKaO!

7,3=%,*$2!7AO!%S,UDE122+*!M01(2U/)+P!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+/!),!FQ0+!),2+!
12L!P(//(2A!-Q2L1P+2)1*!/)(PQ*(O!><);+(#)*;)&@'<#1(!Y<4*!=)0(#&@%,4#<!O#+)*+4'<,!
E);+!KH3!bHJ} bbIC!JKK^O!

7,3=%,*$2!7AC!<%=,.04!F^ C!+%,#9-*!HC!A&:0%)*!WC!H0)$&%!F/O!62)+**(A(M*+!
/F++DE!+2D,L+L!(2!)E+!EQP12!M01(2!/)+P!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+O!=)0(#()&#(+!
[3!Hb[b} Hb[cC!JKK`O!

7,3=%,*$2!7AC!]2,J0%*!EFC!_(&!] O!$F++DEU+T,V+L!M01(2/)+P!-0+ZQ+2DGU-,**,S(2A!
0+/F,2/+/!LQ0(2A!T+0M1*!)012/-,0P1)(,2/!LQ+!),!S,0L!0+F+)()(,2O!><);+(#)*;)&@'<#1(!
Y<4*!=)0(#&@%,4#<!JIH3!^[} `bC!JKKcO!

7,3=%,*$2!7AC!a3>:,#!C/ C!X(>>:,#!D/ O!$+*+D)(T+!1))+2)(,2!1--+D)/!EQP12!M01(2!
/)+P!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+O!=)0(#()&#(+!J^3!cb }̀ cbaC!HIIbO!

7,3=%,*$2!7AC!D2%0,'.*33!/H C!X0:9304!]C!E,3&(%!_C!E&#.'0L!WC!D&#!]C!A20(#.!
[ O!;Q)1)(T+!P+1/Q0+!,-!F+0(FE+01*!12L!M01(2/)+P!-0+ZQ+2DGU-,**,S(2A!(2!EQP12/O!
=)0(#,;4!P)++!HKH3!JHb} JHcC!HIIIO!

7,#'&(%!] C!C;0:*';*)!/ C!̂&#.!C C![&@0!/ C!D&#.!c C!X9*02![C!E,$$2,:#(@&#.!
WC![(%*$&!]O!%+PF,01*!(2)+A01)(,2!,-!/F++DE!F0,/,LG!(/!/E1F+L!MG!*12AQ1A+!
+RF+0(+2D+3!"2!->&6!/)QLGO![('4*!P'*1 !a^3!bJa} bb[C!HIIbO!

7,%'*!] C!/0%;0#*)2!/ C!/)_0,#!A O!50(A(2/!,-!)E+!/D1*F!0+D,0L+L!-0+ZQ+2DGU
-,**,S(2A!0+/F,2/+!(2!)E+!D1)O!X024#<!f55!f(1'*!\*+!E#;!X024#<!Ja3!b`a} baJC!JKcKO!

7&%'&#BE,3,#$!EC!c0#*B_&:92*, #!7X C!I*$;.*==&#9!F]C!+,%%0$$!]O!"A+U0+*1)+L!
L(--+0+2D+/!(2!(L+2)(-(D1)(,2!12L!L(/D0(P(21)(,2!,-!)+PF,01*!DQ+/!(2!/F++DE!/+AP+2)/O!
a!X;#0,+!E#;!X$!JJK3!H^`}̀ H^[[C!HII[O!

7%,:>&%$!<C![(099*!/ C![,%9&#!6C!6#.0:,##!C< C!E$%&2:0*0%!CC!+%&'=0)-!AC!
7&L!HC!],9!/ C!+%&&-9!DC!F,%--&#0#![ C!Xb:b3b*#0#!/ O!>48!12L!448!L1)1!
121*G/(/!S()E!>74U;G)E,2O!7(#*+!=)0(#,;4!cC!HIJbO!

7%,:>&%$!<C![(099*!/ C![,%9&#!6C!6#.0:,##!C< C!E$%&2:0*0%!CC!+%&'=0)-!AC!
F,%--&#0#![ C!Xb:b3b*#0#!/E O!>74!/,-)S10+!-,0!F0,D+//(2A!>48!12L!448!L1)1O!
=)0(#\$'1 ) !a[3!^^[ } ^[IC!HIJ^O!



!

!
!

JH !̂
!

7%00#=0%.!EO!<;;C!7,O!`H3!%+PF,01*!7+Q01*!',L(2A!,-!;()DE!12L!d,S+*!iQ1*()G!
k52*(2+lO!JKaIE))F/3pp+/DE,*10/E(FO,0ApQDp()+PpITFbKHID!kH`!$+FO!HIJKlO!

7%00#=0%.!EC!X&330#=,)-!]C!633*9!CF Ô!67$68=%$!67%5!$;5_47!?"789"84!
8?4"74.!@&5>! ;=574%6'!%&"7$'&6;%657!5@!%=4!$<6%'=#5"&.!
'5&;9$O!JKK[O!

7%*>>*$29!DCC!̂,%%0#!]CO!<E1)!(/!12!1QL(),0G!,MX+D)~!='+!I)C!=)0(#,;4 !`3!aac}
aKHC!HII^O!

7($9)2,3-!< C!/*)2043!A C!aG0#2,:!<] O!7+Q01*!',00+*1)+/!,-!"QL(),0G!;+0D+F)Q1*!
"S10+2+//!Q2L+0!62-,0P1)(,21*!>1/V(2AO!OPfE![4#<![3!+JbaC!HIIaO!

Xb:b3b*#0#!/ C!X,%*!HC!"3:&#*0:*!H] C!_#(($*3,!] C![&(#,9:,,!a` O!
>1A2+),+2D+FE1*,A01FEG• )E+,0GC!(2/)0QP+2)1)(,2C!12L!1FF*(D1)(,2/!),!2,2(2T1/(T+!
/)QL(+/!,-!)E+!S,0V(2A!EQP12!M01(2O!I)C!:#2!O@%,![`3!^Jb} ^KcC!JKKbO!

Xb:b3b*#0#!/E C!"3:&#*0:*!H] O!62)+0F0+)(2A!P1A2+)(D!-(+*L/!,-!)E+!M01(23!P(2(PQP!
2,0P!+/)(P1)+/O!:)2![4#<!>*1!Y#$&0+!bH3!b}̀ ^HC!JKK^O!

X,%*!HC!E,3:03*#!HO!>1A2+),+2D+FE1*,A01FEG3!@0,P!$i96./!),!2+Q0,/D(+2D+3!
7+Q0,(P1A+!HI)E!"22(T+0/10G!$F+D(1*!4L()(,2O!=)0(#\$'1) ![J3!ba[} bK[C!HIJHO!

X0!WC!/*339!]XC!<239$%&:!]+C!C(=#&!]H O!"A+U0+*1)+L!L(--+0+2D+/!(2!)E+!)+PF,01*!
P,LQ*1)(,2!)012/-+0!-Q2D)(,2!S()E!FQ0+U),2+!D100(+0/O!a!X;#0,+!E#;!X$!JH^3!ba^J}
ba^KC!HIIaO!

X03>0%!_EC!I%04:,#!H[ O!"A(2A!12L!$F++DEU,2 U$F++DE!>1/V(2AO!>'(!S)'( !HK3!ac}
KaC!HIIaO!

X0%=9$!_7C!X(:12%04!A O!=+10(2A!(PF1(0P+2)!12L!P+2)1*!/)1)+!(2!)E+!+*L+0*G!*(T(2A!
1)!E,P+O![(!:)2!a !HaJ3!KIb} KI`C!JKaIO!

X0%%:,##!AEC!_#*.2$!HDO!>+DE12(/P/!,-!EQP12!1))+2)(,23!+T+2)U0+*1)+L!F,)+2)(1*/!
12L!,/D(**1)(,2/O!=)0(#,;4![4#B)@'C!I)C!H`3!^[`} ^c[C!HIIJO!

X0%%:,##!AEC!/(#-!/X] C!6#.03!<_ O!',A2()(T+!-Q2D)(,2/!,-!A1PP1UM12L!
1D)(T()G3!P+P,0G!P1)DE!12L!Q)(*(\1)(,2O!"()*2,!Y#1*!E;4 !a3!b^c} b``C!HII^O!

X0%$%*)2!"C!C*0$%*)2!EC!D%&(J,*#!]C!/&&9!< C!<)-0%:,##!X O!>1A2+)(D!M01(2!
1D)(T()G!FE1/+U*,DV+L!),!)E+!+2T+*,F+C!)E+!/G**1M*+!,2/+)/C!12L!)E+!-Q2L1P+2)1*!
-0+ZQ+2DG!,-!1!F+0D+(T+L!/F++DE!/(A21*O!O,%;@#&@%,4#<#1%!^K3!bHH} bb^C!HIJHO!

X*330=%,#'!<C!+,%#09!7HO!"!iQ12)()1)(T+!"//+//P+2)!,-!)E+!$+2/()(T()G!,-!<E,*+U
=+1L!>48!),!"D)(T()G!(2!)E+!"LQ*)!=QP12!',0)+RO!=)0(#\$'1) !J[3![ba} [`IC!HIIHO!



!

!
!

JH !̀
!

X&3:!EO!"!$(PF*+!$+ZQ+2)(1**G!&+X+D)(T+!>Q*)(F*+!%+/)!;0,D+LQ0+O!E;'*2!a!E+'+![3!
[` } cIC!JKcKO!

X&&%:,##!] C!I,3-0#9$0*#!/ C!X&2#9=0*#!]O!4--+D)/!,-!/F1)(1*!1))+2)(,2!,2!)E+!M01(2!
/)+P!-0+ZQ+2DGU-,**,S(2A!F,)+2)(1*O!=)0(#()&#(+!J`3!J`bK} J`^HC!HII^O!

X&@,%'!/< C!̀&3-&J!"a C!/*%9-4!HC!7,%033!FAC!W&2!/C C!7%,##0%!/C!C,:,9*&!
XC!E$0*#9)2#0*'0%!/C!H0,30!H<C!X*#'!]6 C!+%(..0!]I O!"QL(),0G!D,0)+R!,2!)E+!
EQP12!F,/)+0(,0!/QF+0(,0!)+PF,01*!AG0Q/O!a!Y#$&!=)0(#<!^J[3!cK} KHC!HIIIO!

X9(!< C!̂&&3304!E/WC!I%0:&(@!D6C!D20(#*990#!I6O!>,LQ*1)(,2!;,S+0!12L!;E1/+!
$F+D)0QP!,-!71)Q01*!$,Q2L/!42E12D+!7+Q01*!42D,L(2A!;+0-,0P+L!MG!$(2A*+!"QL(),0G!
7+Q0,2/O!a!=)0(#,; 4!H^3!KHIJ} KHJJC!HII^O!

X(.209![I C!D(%#0%!]7C!F,%%*92!][C!A,91,%4!C/ O!;0,D+//(2A!,-!M0,1LM12L!/)(PQ*(!
1D0,//!"J!*1G+0/!(2!G,Q2A!12L!1A+L!01)/O!S)'(!I), !H[^3!cK} a`C!HIJIO!

](,%0; BE,3*#,9!C[C!6#.30!]HC!W,J,%%&!haC!H0),#;&#0!7X O!=(+010DE(D1*!12L!
$+0(1*!;0,D+//(2A!(2!)E+!$F1)(1*!"QL(),0G!',0)(D1*!;1)ES1G!6/!.+A01L+L!MG!71)Q01*!
"A(2AO!a!=)0(#,;4!bI3!J^cK }̀ J^aI^C!HIJIO!

_,*90%!]C!H*110%!+C!+*%=,(:0%!WC![($;0#=0%.0%!^O!.G21P(D/!,-!A1PP1UM12L!
1D)(T()G!(2!EQP12!P1A2+),+2D+FE1*,A01P!LQ0(2A!1QL(),0G!F1))+02!S,0V(2A!P+P,0GO!
=)0(#\$'1) !HI3!aJ[} aHcC!HIIbO!

_0%3*#!]HC!E2,2*#!<] C!/*330%![/ O!"))+2)(,21*!81(2!',2)0,*!,-!52A,(2A!',0)(D1*!
$F++DE!&+F0+/+2)1)(,2/!(2!1!€',DV)1(*!;10)GO•!a!=)0(#,;4!bI3![HI} [HaC!HIJIO!

_*33*&#!/AC!W*?(0$$0!F<C!7(':(#'90#!7" C!H0J*$![]C!+,#0%L00!EO!.+T+*,FP+2)!
,-!1!ZQ(DV!/F++DEU(2U2,(/+!)+/)!-,0!P+1/Q0(2A!/(A21*U), U2,(/+!01)(,!*,//!(2!2,0P1*U
E+10(2A!12L!E+10(2AU(PF1(0+L!*(/)+2+0/O!a!X;#0,+!E#;!X$!JJ[3!HbK}̀ H^I`C!HII^O!

_*#.!<] C!+,L&!`/ O!',0)(D1*!P,LQ*1)(,2!,-!1QL(),0G!F0,D+//(2A!(2!)E+!P(LM01(2O!
7(#*+!=)0('<!Y4(;04+,![C!HIJbO!

_3,$$!CXO!$,-)S10+!-,0!1!D1/D1L+pF101**+*!-,0P12)!/G2)E+/(\+0O!a!X;#0,+!E#;!X$![c3!
KcJ} KK`C!JKaIO!

_%*92#,#!<C!h(!c C!7,#'&(%!]D C!A,%*,#*!F<O!=QP12!-0+ZQ+2DGU-,**,S(2A!
0+/F,2/+3!0+F0+/+2)1)(,2!,-!F()DE!D,2),Q0/!(2!'E(2+/+!),2+/O!S)'(!I), !JaK3!J} JHC!
HII^O!

[0>0=J%0!ACC!/,%)2,#'!c C!69-09!7< C!A&##&334!]IO!"//+//P+2)!,-!S,0V(2A!
P+P,0G!1M(*()(+/!Q/(2A!12!+T+2)U0+*1)+L!M01(2!F,)+2)(1*!W4&;YUD,PF1)(M*+!L(A()!/F12!
M1DVS10L!)1/VO!Y<4*!=)0(#&@%,4#<!JJ[3!J[[` } J[aIC!HII`O!



!

!
!

JH[!
!

[02:,##!< C!E)2i#@*09#0%!/ O!$+*+D)(T+!"))+2)(,2!>,LQ*1)+/!=QP12!"QL(),0G!
#01(2/)+P!&+/F,2/+/3!&+*1)(T+!',2)0(MQ)(,2/!,-!@0+ZQ+2DG!12L!$F1)(1*!'Q+/O!OPfE!
f=> !K3!+a`^^HC!HIJ^O!

[0Jb#0#!EO!7+Q0,P1A2+)(D!$)QL(+/!,-!=QP12!"QL(),0G!',0)+R!@Q2D)(,2!12L!
&+,0A12(\1)(,2O!E;'*2!X024#<!Hc3!J} [C!JKKaO!

[*9$0%!]]C!/,G>*03'!WCC!F*$$!7]C!7&#;,30;!`+ O!"QL(),0G!+T,V+L!0+/F,2/+!),!A1F/!
(2!2,(/+3!5*L+0!1LQ*)/O!\*+!a!X024#<!`I3!HJJ} HH`C!HIJJO!

[&109!', !E*3J,!IO!448!12L!>483!&+*+T12D+!),!7+Q0,/D(+2D+O!=)0(#* !aI3!JJJH}
JJHaC!HIJbO!

[(&!X C!F&01103!CO!;E1/+!;1))+02/!,-!7+Q0,21*!&+/F,2/+/!&+*(1M*G!.(/D0(P(21)+!
$F++DE!(2!=QP12!"QL(),0G!',0)+RO!=)0(#* !`^3!JIIJ } JIJIC!HIIcO!

[(&!X C!D*,#!h C!E&#.!_C!d2&(!_ C!F&01103!CO!7+Q01*!&+/F,2/+!;E1/+!%01DV/!=,S!
?(/)+2+0/!?+102!7+S!"D,Q/)(D!&+F0+/+2)1)(,2/O!Y0((![4#<!Hb3!K[a} Kc^C!HIJbO!

/,''&G!H_ C![00!<_A O!"QL(),0G!#01(2/)+P!&+/F,2/+/!),!',2)(2Q,Q/!71)Q01*!
$F++DE!(2!=QP12!?(/)+2+0/O!)*)0(# !`3!4749&5OI^^J UJcOHIJaC!HIJaO!

/*''30=%&&-9!]A C!A3&)-!<6 C!h(![ C!7%00#!C/ O!"!;12,01P(D!',L+!-,0!$,Q2L!
?,D1)(,2!MG!',0)(D1*!7+Q0,2/O!E;4)*;) !H[^3!a^H} a^^C!JKK^O!

/*330%!7<C!W*)034!F6O!"2!"21*G/(/!,-!;+0D+F)Q1*!',2-Q/(,2/!"P,2A!$,P+!42A*(/E!
',2/,212)/O! a!X;#0,+!E#;!X$!Hc3!bba} b`HC!JK``O!

/j330%!<HC!],##0$$,!F] C!E0-2,%![WO!',2)0(MQ)(,2/!-0,P!)E+!1QL(),0G!2+0T+!),!)E+!
M01(2U/)+P!1QL(),0G!+T,V+L!F,)+2)(1*/!W#"4;/Y3!0+/Q*)/!,-!(2)01D012(1*!0+D,0L(2A!(2!
P12O!><);+(#)*;)&@'<#1(!Y<4*!=)0(#&@%,4#<!O#+)*+4'<,!E);+!cJ3!JKa} HJJC!JKaaO!

/&920%!]AC![0,24!H/ C![0@*9!FEO!448!12L!>483!-,0S10L!/,*Q)(,2/!-,0!(2T+0/+!
P+)E,L/O!\>>>!"('*,![4#$)2!>*1 !^[3!H^ }̀ H`KC!JKKKO!

W0*33!^DC!̀,3'09![< C!D0%%4!_/O!c!U!$+*+D)(T+!1))+2)(,2!12L!)E+!(2E(M(),0G!D,2)0,*!
,-!D,A2()(,2O!623!\*+)(5)()*;)!'*2!\*@4B4+4#*!4*!Y#1*4+4#*C!+L()+L!MG!.+PF/)+0!@7C!
#01(2+0L!'NC!#01(2+0L!'NO!"D1L+P(D!;0+//C!FO!HIc} H[JO!

W03-0#!"C!A20)2*-!7 O!62-,0P1)(,2!)E+,0G!(2!1QL(),0G!0+/+10DEO!S)'(!I), !HHK3!K^}
JI`C!HIIcO!

W0(:,##!]!J&# O!"@)!Y#$&0+)(!'*2!+@)![('4*O!7+S!=1T+2C!'%C!9$"3!:1*+!
92(T+0/()G!;0+//C!JK`aO!

a-,:&$&!X C!E$%,)-0!XC!+0%:('0;!F C!F,#$0J!AO!$,Q2L!F0,D+//(2A!E(+010DEG!S()E(2!
EQP12!1QL(),0G!D,0)+RO!a!Y#1*!=)0(#,;4!Hb3!Ja`}̀ Ja[bC!HIJJO!



!

!
!

JHc!
!

F,%$2,9,%,$24!<C!+,%$30$$!6[O!"A+U0+*1)+L!1QL(),0G!L+-(D()/!(2!)+PF,01*!F0,D+//(2A!
(2!@Ub^^!01)/O!=)0(#,;4)*;) !JKH3![JK} [bIC!HIJJO!

F00330!]6C!D%&*,#*!C̀!̂*#.>*03'!< C!7%&99:,#!/ O!7+Q01*!;0,D+//(2A!LQ0(2A!5*L+0!
"LQ*)/j!',PF0+E+2/(,2!,-!$F,V+2!$+2)+2D+/3!"A+!.(--+0+2D+/!(2!&+/,Q0D+!
"**,D1)(,2!12L!',22+D)(T()GO!Y)()B!Y#(+)d!HI3!ccb} caHC!HIJIO!

F0k,!6< C!E3,$0!6XO!8*,M1*!d1*(L1)(,2!,-!?(2+10!>,L+*!"//QPF)(,2/O!a!X$!E+'+!
X,,#; !JIJ3!b^JC!HII[O!

F*)2&%,BI(330%!/_ O!9/+!,-!/QFF,0)(T+!D,2)+R)!MG!G,Q2A+0!12L!,*L+0!1LQ*)!*(/)+2+0/3!
#1*12D(2A!M,)),PUQF!12L!),FUL,S2!(2-,0P1)(,2!F0,D+//(2AO!\*+!a!X024#<!^c3!$cH}
$aHC!HIIaO!

F&01103!CO!%E+!121*G/(/!,-!/F++DE!(2!L(--+0+2)!)+PF,01*!(2)+A01)(,2!S(2L,S/3!
D+0+M01*!*1)+01*(\1)(,2!1/!‚1/GPP+)0(D!/1PF*(2A!(2!)(P+Oj!E&));@!Y#$$0*!^J3!H^}̀
H``C!HIIbO!

F%09,))&!<C!]0#-*#9!_ C![*0=0%:,#!H C!<#'0%9&#!EO!4--+D)/!,-!"A(2A!,2!)E+!
42D,L(2A!,-!.G21P(D!12L!$)1)(D!',PF,2+2)/!,-!$F++DE3!>'(!S)'( !b[3!+b`H} +b[bC!
HIJ`O!

F%09,))&!<C!E*:&#!]d C!<#'0%9&#!EO!4T(L+2D+!,-!L+A01L+L!0+F0+/+2)1)(,2!,-!/F++DE!
(2!2,(/+C!(2!)E+!1A(2A!P(LM01(2!12L!D,0)+RO!a!=)0(#&@%,4#<!JJ[3!Hb [̂ } Hb``C!HIJ[1O!

F%09,))&!<C!E*:&#!]d C!<#'0%9&#!EO!4--+D)!,-!(2-,0P1)(,21*!D,2)+2)!,-!2,(/+!,2!
/F++DE!0+F0+/+2)1)(,2!(2!)E+!1A(2A!P(LM01(2!12L!D,0)+RO!a!=)0(#&@%,4#<!JJ[3!Hb`[}
Hb[cC!HIJ[MO!

F%09,))&!<C!E*:&#!]d C!<#'0%9&#!EO!$F++DEU(2U2,(/+!0+F0+/+2)1)(,2!(2!)E+!1A(2A!
P(LM01(2!12L!D,0)+R3!4--+D)/!,-!E+10(2A!*,//O!OPfE!f=> !J^3!+IHJbaKKC!HIJKO!

HK!A&%0!D0,:O!&3!"!?12AQ1A+!12L!42T(0,2P+2)!-,0!$)1)(/)(D1*!',PFQ)(2A!k52*(2+lO!
&!@,Q2L1)(,2!-,0!$)1)(/)(D1*!',PFQ)(2AOE))F/3ppSSSO&UF0,X+D)O,0ApO!

H,=*#&J*)2!/" C!<>%,*:&J*)2!`E C!+*)-!A C!̀,%&#,!F O!62-,0P1)(,2!-*,S!LG21P(D/!(2!
)E+!M01(2O!O@%,!P45)!I)C!K3!`J} cbC!HIJHO!

H,4!EC!W*0=(%!6C!X9*,&!EEC!E*#,*!<C!A%&#0!W6O!=(AEU-0+ZQ+2DG!A1PP1!1D)(T()G!
WaI} J`I=\Y!(/!(2D0+1/+L!(2!EQP12!D,0)+R!LQ0(2A!/+*+D)(T+!1))+2)(,2O!Y<4*!
=)0(#&@%,4#<!JJK3!JJ[} JbbC!HIIaO!

H*0-0!I C!+&'#,%!C< C!+*,30-!^ O!71)Q01*(/)(D!/)(PQ*(!(2D0+1/+!)E+!01)+!12L!+--(D(+2DG!
,-!(2-,0P1)(,2!)012/P(//(,2!MG!F0(P10G!1QL(),0G!1--+0+2)/O!O(#;![4#<!E;4!H[H3!H`K}
H[`C!JKK`O!



!

!
!

JHa!
!

H&90#!EC!A,%34&#!HFC!C,%@*#!A]C!H(99033!"]O!%+PF,01*!(2-,0P1)(,2!(2!/F++DE3!
1D,Q/)(DC!1QL(),0G!12L!*(2AQ(/)(D!1/F+D)/O!O@4<#,!"('*,!I!E#;!P#*2![![4#<!E;4!bb[3!
b[c } bcbC!JKKHO!

H(99&!WC!W*)&3!DC!/(9,))2*,!7 C!_%,(9!WO!#01(2/)+P!0+/F,2/+/!),!/F++DE!/G**1M*+/O!
Y<4*!=)0(#&@%,4#<!f55!a!\*+!7)2!Y<4*!=)0(#&@%,4#<!JJ`3!HIHJ} HIbIC!HII^O!

H42b#0#!DC!E011b!XC!"3:&#*0:*!H C!_#(($*3,!] O!$i96.!P1A2+),P+)+0/!-,0!*,SU
-0+ZQ+2DG!1FF*(D1)(,2/O!a!P#A!")$&!O@%,!c[3!Hac} ba[C!JKaKO!

E,2,#*!/ C![*#'0#!]I O!=,S!?(2+10!10+!"QL(),0G!',0)(D1*!&+/F,2/+/~!:\"!O(),, !J`3!
aC!HIIbO!

Eb%03b!]C!̀,31&3,!X O!.+2,(/(2A!$,Q0D+!$+F101)(,2O!^IC!HII`O!

E,%J,9!]O!#1/(D!P1)E+P1)(D1*!12L!+*+D)0,P1A2+)(D!D,2D+F)/!,-!)E+!M(,P1A2+)(D!
(2T+0/+!F0,M*+PO!O@%,!:)2![4#<!bH3!JJ} HHC!JKacO!

E)2,$$0:,#!D< C!X(.209![I C!A,91,%4!C/ O!"A+LU&+*1)+L!?,//!,-!%+PF,01*!
;0,D+//(2A3!"*)+0+L!&+/F,2/+/!),!"PF*()QL+!>,LQ*1)+L!%,2+/!(2!&1)!.,0/1*!
',DE*+10!7QD*+Q/O!=)0(#,;4)*;) !J`^3!bHK} bbcC!HIIaO!

E)2:*0'$!H< C!/*339!]XC!+&0$$)20%!I<O!"A+U0+*1)+L!*,//!,-!1D)(T()G!,-!1QL(),0GU
2+0T+!-(M+0/O!a!=)0(#&@%,4#<!c[3!HcKK} HaIbC!JKK[O!

E)2#0*'0%!+<C!X,:9$%,!E] O!81F!L+)+D)(,2!)E0+/E,*L/!1/!1!-Q2D)(,2!,-!),21*!LQ01)(,2!
-,0!G,Q2A+0!12L!,*L+0!*(/)+2+0/O!a!X;#0,+!E#;!X$!JI[3!bcJ} baIC!JKKKO!

E)2#0*'0%!+<C!F*)2&%,lI(330%!/_C!_&@,3)2(-!C C![,:=!/ O!81F!L+)+D)(,2!12L!
)E+!F0+D+L+2D+!+--+D)!(2!G,Q2A!12L!,*L!1LQ*)/O!a!X;#0,+!E#;!X$!K`3!KaI} KKJC!JKK^O!

E)2#(11!] C!W03-0#!"C!_*#.!< O!X024+#(%!*)0(#,;4)*;)g!:'H4*1!,)*,)!#5!,#0*2O!
'1PM0(LA+C!>"C!9$3!>6%!;0+//C!HIJJO!

E0%.040#-&!cC![,33!_ C![*=0%:,#!/A C!_(L,@,!E7 O!"A+U&+*1)+L!',DE*+10!
$G21F),F1)EG3!"2!410*GU52/+)!',2)0(MQ),0!),!"QL(),0G!@Q2D)(,21*!.+D*(2+O!a!
=)0(#,;4 !bb3!Jb[a[} Jb[K^C!HIJbO!

E2,2*#!<] C!H&=0%$9![6C!/*330%![/ C!/)C&#,3'!_[ C!<3,*#!AO!$+2/()(T()G!,-!448!
12L!>48!),!)E+!7J!12L!;H!"QL(),0G!4T,V+L!&+/F,2/+/!>,LQ*1)+L!MG!$F+D)01*!
',PF*+R()G!,-!$,Q2L/O![('4*!"#&#1( !HI3!``} [JC!HIIcO!

E2,::,!E O!52!)E+!0,*+!,-!/F1D+!12L!)(P+!(2!1QL(),0G!F0,D+//(2AO!"()*2,!Y#1*!E;4 !`3!
b^I } b^aC!HIIJO!

E2,##&#!A6O!"!>1)E+P1)(D1*!%E+,0G!,-!',PPQ2(D1)(,2O!``C!JK^aO!



!

!
!

JHK!
!

E*0'0#=0%.!HC!7&&'*#!CEC!<:*#&>>!/] C!H&@304!X<C!H&=0%$9!DFO!',PF10(/,2!,-!
*1)+!D,PF,2+2)/!(2!/(PQ*)12+,Q/*G!0+D,0L+L!+T+2)U0+*1)+L!+*+D)0(D1*!F,)+2)(1*/!12L!
+T+2)U0+*1)+L!P1A2+)(D!-(+*L/O!><);+(#)*;)&@'<#1(!Y<4*!=)0(#&@%,4#<!KK3!JKJ} JKcC!
JKK[O!

E*3J0%!<XC!d*::0%:,#!]6 O!iQ12)QP!%012/()(,2/!12L!?,//!(2!>Q*)(F*G!',22+D)+L!
$QF+0D,2LQD),0/O!O@%,!I)C!P)++!J`3!aaaC!JK[`O!

E-&0!6C!_%,(9!WO!"QL(),0G!#01(2!$)+P!&+/F,2/+!),!',PF*+R!$,Q2L/3!"!%Q),0(1*3!
>'(!S)'( !bJ3!bIH} bH^C!HIJIO!

E300!E]C!X*..9!/X C!I,*%2,33!<[ C!E1,*#!^] O!%S,UL(P+2/(,21*!)(P+!D,L(2A!(2!)E+!
1QL(),0G!M01(2/)+PO!a!=)0(#,;4!f55!a!E#;!=)0(#,;4!H`3!KKca} KKaaC!HII`O!

E:*$2!]A C!/,%92!]D C!+%&@#!^EO!@10U-(+*L!0+D,0L+L!-0+ZQ+2DGU-,**,S(2A!
0+/F,2/+/3!+T(L+2D+!-,0!)E+!*,DQ/!,-!M01(2/)+P!/,Q0D+/O!><);+(#)*;)&@'<#1(!Y<4*!
=)0(#&@%,4#<!bK3!^[ }̀ ^cHC!JKc`O!

E:*$2!E/ C!W*)2&39!D6O!%E0+/E,*LU-0++!D*Q/)+0!+2E12D+P+2)3!"LL0+//(2A!F0,M*+P/!
,-!/P,,)E(2AC!)E0+/E,*L!L+F+2L+2D+!12L!*,D1*(/1)(,2!(2!D*Q/)+0!(2-+0+2D+O!=)0(#\$'1) !
^^3!ab} KaC!HIIKO!

E$0)-0%!7AC!X,%%*#.$&#!"<C!/*''30=%&&-9!]A O!?,D1)(,2!',L(2A!MG!5FF,2+2)!
7+Q01*!;,FQ*1)(,2/!(2!)E+!"QL(),0G!',0)+RO!OPfE![4#<!b3!+caC!HII`O!

E$0*#9)2#0*'0%!/C!W&(%9-*!_`C!_,@,9,-*!X C!a4,!X C!+%(..0!]I C!X&@,%'!/< O!
62)01D012(1*!$)QLG!,-!$F++DEU4*(D()+L!"D)(T()G!,2!)E+!=QP12!;,/)+0,*1)+01*!$QF+0(,0!
%+PF,01*!8G0Q/O!Y)()B!Y#(+)d!HJ3!HbbH} Hb^cC!HIJJO!

E$*33:,#!HCC!A%&@!7C!/&(920.*,#!7 O!',PF,2+2)/!,-!)E+!-0+ZQ+2DGU-,**,S(2A!
F,)+2)(1*!(2!P12O!><);+(#)*;)&@'<#1(!Y<4*!=)0(#&@%,4#<!^^3!^ba} ^^[C!JKcaO!

D,-,2,92*!7< C!+,)&#!EFO!>,LQ*1)(,2!L+)+D)(,2C!P,LQ*1)(,2!P1/V(2AC!12L!/F++DE!
Q2L+0/)12L(2A!(2!2,(/+!(2!)E+!+*L+0*GO!a!E&));@!S)'(!I), !b`3!J^JI} J^HJC!JKKHO!

D,-09*,#!<6 C!_&$,-!`A C!E,#09!CXO!"A+UL+F+2L+2)!+--+D)!,-!E+10(2A!*,//!,2!
D,0)(D1*!(2E(M(),0G!/G21F/+!-Q2D)(,2O!a!=)0(#&@%,4#<!JIc3!Kbc} K^cC!HIJHO!

D&@30!`[C!c&&#!XB<C!A,9$0330!/C!6'.,%!]A C!+*,99&(!W/ C!I%*:!C/ C!E1*%0!]BFC!
_&2%:,#!/X O!4',8!A1PP1!1D)(T()G!LQ0(2A!1!*12AQ1A+!)1/V3!L(--+0+2)(1)(2A!
+RF0+//(T+!12L!0+D+F)(T+!/F++DE!10+1/O![('4* !JbJ3!HIJb} HIHcC!HIIaO!

D%,($#0%!FC!H&9=(%.!DC!C*0$3!DC!I033!]C!_&%;4(-&J!a< C!_(%$20#!/ C!E)2,330%!AC!
63.0%!A6C!+&($%&9!WWO!$+2/,0G!A1)(2A!,-!1QL(),0G!+T,V+L!12L!(2LQD+L!A1PP1!M12L!
1D)(T()G!(2!(2)01D012(1*!0+D,0L(2A/O!=)0(#\$'1) !bH3!cKI} cKaC!HII[O!



!

!
!

JbI !
!

D%0:=3,4!_C!_%,(9!WC!/)700!D C!F&#$&#!AC!a$*9!+O!'+2)01*!1QL(),0G!F*1/)(D()G3!
DE12A+/!(2!)E+!7JU;H!D,PF*+R!1-)+0!/F++DEU/,Q2L!)01(2(2AO!>'(!S)'( !HH3!cK} KIC!
HIIJO!

D%0:=3,4!_C!H&99!+C!"#&(0!_ C!/)A3,##,2,#!_ C!A&330$!7O!6/!)E+!1QL(),0G!+T,V+L!
;H!0+/F,2/+!1!M(,P10V+0!,-!*+102(2A~!7(#*+!E%,+!=)0(#,;4!aC!HIJ^O!

D(#!F< C!af_,#0!7 C!̂*#.>*03'!< O!.(/)01D)(,2!MG!D,PF+)(2A!/F++DE!(2!G,Q2A!12L!
,*L+0!1LQ*)!*(/)+2+0/O!O,%;@#<!X14*1!Jc3!^`b} ^[cC!HIIHO!

`,%.2090![ C!+2,%,'@,L!X/ C!E2*##BA(##*#.2,:!+7 O!4T(L+2D+!1A1(2/)!
1))+2)(,21*!/)1)+!P,LQ*1)(2A!/D1*FU0+D,0L+L!1QL(),0G!M01(2/)+P!/)+1LGU/)1)+!0+/F,2/+/O!
[('4*!I), !J[H[3!J^[ } J[^C!HIJ`O!

'0!`*330%9BE*',#*!6 C!<3;.2&(3![ C!d2&(!h C!E*: 19&#!_[ C![*#!HAE C!/0%;0#*)2!
// O!&+D,T+0G!,-!-Q2D)(,21*!12L!/)0QD)Q01*!1A+U0+*1)+L!DE12A+/!(2!)E+!01)!F0(P10G!
1QL(),0G!D,0)+R!S()E!,F+012)!)01(2(2AO!O(#;!='+<!X;'2!E;4!JIc3!JbKII } JbKI`C!HIJIO!

^,3$&#!]F C!I%*9*#,!HCC!afW0*33!^6O!"A+U&+*1)+L!"*)+01)(,2!(2!;0,D+//(2A!,-!
%+PF,01*!$,Q2L!@+1)Q0+/!(2!)E+!"QL(),0G!>(LM01(2!,-!)E+!'#"!>,Q/+O!a!=)0(#,;4!
Ja3!Hc[ }̂ Hcc[C!JKKaO!

^,#.!X C!D(%#0%!]7C![*#.![ C!F,%%*92!][C!X(.209![I C!A,91,%4!C/ O!"A+U0+*1)+L!
DE12A+/!(2!A*GD(2+!0+D+F),0!/QMQ2()!D,PF,/()(,2!12L!M(2L(2A!(2!L,0/1*!D,DE*+10!
2QD*+Q/O!=)0(#,;4)*;) !J[I3!HHc} HbKC!HIIKO!

^,#.!c C!d2,#.!] C!d&(!] C![(&!X C!C*#.!WO!;0(,0!_2,S*+LA+!8Q(L+/!$F++DE!
$+A0+A1)(,2!(2!=QP12!"QL(),0G!',0)+RO!Y)()B!Y#(+)d!HK3!J`[J} J`cJC!HIJKO!

^,%'!A/ C!H&.0%9!AEC!̀,#!6#.0#!_] C!F00330!]6O!4--+D)/!,-!"A+C!"D,Q/)(D!
'E1**+2A+C!12L!d+0M1*!<,0V(2A!>+P,0G!,2!&+D1**!,-!71001)(T+!$F++DEO!>d&!X14*1!
I), !^H3!Kc} JJJC!HIJ[O!

^0*#$%,(=!EC!C*-:0#!EE C!X0,$&#!H_C!D(39-4!CEC!d03,;&!FCC!+,(0%!F] C!
A,%3&;;*!W6C!E3&$-*#!]C!+3*$;!CC!̂,33#0%B<330#!_C!I&G!W<C!+0,(:&#$!][ C!
/(#.,9!C C!W&@*#9-*!A]C!H*)230%!]C!C0&),:1&!]< C!<#'0%9&#!]6C!/,#34!]] C!
+&%&92!+C!X,J3*-!H C!A&#@,4!_C!6'@,%'9!6 C!I%0(#'![ C!_*#.!]^ C!/&4!A C!̂*$$!
6C!70%92&#!HAO!',A2()(,2!1//+//P+2)!Q/(2A!)E+!76=!%,,*M,RO!=)0(#<#1%!aI3!$`^U
[^C!HIJbO!

^*33*,:9&#!E] C!_,(>:,#![ O!#(,P1A2+)(/PO!a!:'1*!:'1*!:'+)( !HH3!JHK} HIJC!
JKaJO!

^&%'0#!I7 C!/,%92!]D O!@0+ZQ+2DGU-,**,S(2A!WP(D0,FE,2(DU*(V+Y!2+Q01*!0+/F,2/+/!
+T,V+L!MG!/,Q2LO!><);+(#)*;) &@'<#1(!Y<4*!=)0(#&@%,4#<!H`3!^H} `HC!JK[aO!
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!

JbJ!
!

c,#.!h C!̂,#.!_ C!E2,::,!E< O!"QL(),0G!0+F0+/+2)1)(,2/!,-!1D,Q/)(D!/(A21*/O!\>>>!
"('*,!\*5!"@)#(%!ba3!aH}̂ abKC!JKKHO!

d,#!F C!F%09,))&!<C!<#'0%9&#!EC!E*:&#!]d O!>Q)Q1*!62-,0P1)(,2!"21*G/(/!,-!7+Q01*!
&+F0+/+2)1)(,2/!,-!$F++DE!(2!7,(/+!(2!)E+!"A(2A!>(LM01(2O!a!=)0(#&@%,4#<!C!HIJKO!
L,(3JIOJJ`HpX2OIIHcIOHIJKO!

d2(!] C!7,%)*,!6 O!%E+!<+DE/*+0!"MM0+T(1)+L!$D1*+!,-!62)+**(A+2D+!W<"$6YO!=)A!
/#(Hg!O,%;@#<#14;'<!Y#(&!C!JKKKO!

d2(![ C!+2,%,'@,L!X C!h*,!] C!E2*##BA(##*#.2,:!+ O!"!D,PF10(/,2!,-!/F+D)01*!
P1A2()QL+!12L!FE1/+U*,DV(2A!T1*Q+!121*G/+/!,-!)E+!-0+ZQ+2DGU-,**,S(2A!0+/F,2/+!),!
D,PF*+R!),2+/O!a!X;#0,+!E#;!X$!Jb^3!ba}̂ bK`C!HIJbO!

!


