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;'N0E*+c3+#'2N)*+/RI1T*E*S+1'/E,T'I)+-0*)+/*))HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH`b

;'N0E*+e3+B,)K/IET,2I(*+1'/E,T'I)+-0*)+/*))+S*P'N2HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHXb

;'N0E*+d3+#U*/'-'/+UE'1*EP+-,E+#>.+I2S+&!$HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHXc

;'N0E*+\3+B)IP1'S+U&%ZH_HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHX\

;'N0E*+_[3+B)IP1'S+U&CccHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHc`

;'N0E*+__3+B)IP1'S+&.`bZHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHcb

;'N0E*+_Z3+;'2I)+M*/(,E+U%9XHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHcX

;'N0E*+_`3+#0U*E,F'S*+.'P10(IP*+!PPIK+8*(+%*I/(',2HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHed

;'N0E*+_b3+9*2,1'/+.8!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHd`

;'N0E*+_X3+B&%+UE,S0/(PHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHdb

;'N0E*+_c3+>E'*2(I(',2+&R*/J+,-+U&%ZH_+#>.HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHde

;'N0E*+_e3+&,1UIE'P,2+,-+#>.+/),2*P+V'(R+U0T)'PR*S+P*Y0*2/*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHdd

;'N0E*+_d3+>E'*2(I(',2+/R*/J+,-+&!$+/),2*PHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\[

;'N0E*+_\3+.'N*P(+,-+U%9XHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\_

;'N0E*+Z[3+72P*E(+/R*/J+,-+U%9XHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\Z

;'N0E*+Z_3+!*E,(,)*EI2/*+"IP*)'2*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\X

;'N0E*+ZZ3+&,1UIE'P,2+,-+72S0/*S+I2S+?2'2S0/*S+Q')S+$KU*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\c

;'N0E*+Z`3+&,1UIE'P,2+,-+?2'2S0/*S+I2S+72S0/*S+#>.+(EI2P-,E1I2(P+V'(R+

02'2S0/*S+V')S+(KU*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\e

;'N0E*+Zb3+"I/(*E'I)+NE,V(R+,2+(,U+,-+#>.+(0T*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\d

;'N0E*+ZX3+&,1UIE'P,2+,-+?2'2S0/*S+I2S+72S0/*S+&!$+(EI2P-,E1I2(P+V'(R+

02'2S0/*S+V')S+(KU*HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH\\

;'N0E*+Zc3+8,E1I)'O*S+B*E/*2(+.*/E*IP*+'2+4KSE,N*2+B*E,F'S*+'2+X+C'20(*PHHHHHHHHH_[Z
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&RIU(*E+_3+++++72(E,S0/(',2

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

$R*+1,('MI(',2+(,+P*IE/R+-,E+I)(*E2I('M*+P,0E/*P+,-+*2*ENK+'P+-0*)*S+TK+I2+

*M*E@/RI2N'2N+/)'1I(*G+/0EE*2(+S*U*2S*2/*+,2+EIU'S)K+S*U)*('2N+-,PP')+-0*)+P,0E/*PG+

I2S+I2+*FU,2*2('I)+-,E*/IP(+,-+N),TI)+S*1I2S+-,E+*2*ENKH+$R*+/,2-)'/('2N+IN*2SIP+,-+

1I2K+,-+(R*+V,E)S<P+N,M*E2'2N+U,V*EP+NE*I()K+'1U*S*+P,/'*(K<P+UE,NE*PP+'2+E*I/R'2N+

I2+*Y0'(IT)*+I2S+/,R*P'M*+P,)0(',2H+&,2P*Y0*2('I))KG+(R*+(*1*E'(K+,-+E*)'I2/*+,2+

)'1'(*S+/IET,2@TIP*S+-0*)P+S*1,2P(EI(*P+(R*+2**S+(,+S*M*),U+I+/,1UE*R*2P'M*+),2N@

(*E1+P,)0(',2+(,+(R*+*2*ENK+/E'P'PH

"#*!!!!!+,-./,!0&1/23!4-'!52&'67

!//,ES'2N+(,+(R*+?2'(*S+8I(',2P+B,U0)I(',2+.'M'P',2G+(R*+V,E)S+U,U0)I(',2+'2+

Z[[X+VIP+*P('1I(*S+(,+T*+cHX+T'))',2+I2S+'2/E*IP'2N+I(+I+EI(*+,-+Z[[G[[[+'2RIT'(I2(P+

U*E+SIKH+$R*+-0(0E*+U,U0)I(',2+,-+(R*+V,E)S+'P+UE,W*/(*S+(,+T*+IUUE,F'1I(*)K+\HZ+

T'))',2+TK+(R*+K*IE+Z[X[G+IPP01'2N+/0EE*2(+(E*2SP+/,2('20*H+#('))G+(R*+IM*EIN*+

'2S'M'S0I)+*2*ENK+/,2P01U(',2+U*E+'2RIT'(I2(+V,E)SV'S*+,M*E+(R*+UIP(+`[+K*IEP+RIP+

E*1I'2*S+I(+I+/,2P(I2(+_HX+(,2P+,-+,')+*Y0'MI)*2(+f(,*g+U*E+K*IE+f4I2WI)'h+*(+I)HG+Z[[dgH+

$R'P+'P+UE'2/'UI))K+S0*+(,+I+UI'E+,-+/,02(*ETI)I2/'2N+*--*/(P+(RI(+R,)S+(R'P+EI(',+'2+

/R*/JH+

&,02(E'*P+V'(R+R'NR+'2S'M'S0I)+/,2P01U(',2+EI(*P+PIV+I+E*)I('M*+S*/E*IP*+'2+

U,U0)I(',2+'2+/,2(EIP(+(,+/,02(E'*P+V'(R+),V*E+/,2P01U(',2+EI(*PH+$R*+INNE*NI(*+

U,U0)I(',2+,-+/,02(E'*P+V'(R+R'NR+EI(*P+/)'1T*S+-E,1+_H_+T'))',2+'2+_\eX+(,+_Hb+T'))',2+

'2+Z[[XG+VR')*+(R*+U,U0)I(',2+,-+/,02(E'*P+V'(R+),V+EI(*P+PJKE,/J*(*S+-E,1+ZH\+T'))',2+
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(,+XH_+T'))',2+E*PU*/('M*)KH+$R*+PRIEU+/,2(EIP(+'2+NE,V(R+EI(*P+T*(V**2+(R*+(V,+

/)IPP'-'/I(',2P+E*P0)(*S+'2+I+S*/E*IP*+'2+(R*+IM*EIN*+'2S'M'S0I)+/,2P01U(',2H+72+

/,2(EIP(G+(R*+'2S'M'S0I)+/,2P01U(',2+EI(*P+,-+)*PP+S*M*),U*S+/,02(E'*P+/)'1T*S+

SEI1I('/I))K+S0E'2N+(R'P+('1*+U*E',S+S0*+(,+(*/R2,),N'/I)+ISMI2/*1*2(P+I2S+

N),TI)'OI(',2+'2+N*2*EI)H+

!PP01'2N+(R*+V,E)S+U,U0)I(',2+'2/E*IP*P+I(+I+EI(*+,-+Z[[G[[[+'2RIT'(I2(P+U*E+

SIK+V'(R+*I/R+'2RIT'(I2(+/,2P01'2N+_HX+(,*iKEG+V,E)S+*2*ENK+/,2P01U(',2+V'))+NE,V+

I(+I+EI(*+,-+`[[G[[[+(,*iK*IE+U*E+SIK+f4I2WI)'h+*(+I)HG+Z[[dgH+

"#8!!!!!9(6:!;</,(=7!-4!>(4&

$R*+/,2P01U(',2+,-+*2*ENK+(RE,0NR,0(+(R*+V,E)S+'P+R*IM')K+PJ*V*S+IP+(R*+

E*P0)(+,-+I2+*M*E@UE*P*2(+S*P'E*+-,E+I+)0F0E',0PG+j!1*E'/I2G<+)'-*P(K)*H+k6M*2+(R*+

U,,E*P(+I2S+E*1,(*P(+'2+(R*+jN),TI)+M'))IN*<+IPU'E*+(,+E*U)'/I(*+(R*+)'-*P(K)*P+*2W,K*S+

TK+!1*E'/I2PG+60E,U*I2P+I2S+DIUI2*P*l+f"IET'E+*(+I)HG+Z[[dgH+"0(+'(+'P+(R*P*+)'-*P(K)*P+

(RI(+'2M,)M*+*F(*2P'M*+k*F(EI/(',2G+UE,/*PP'2N+I2S+/,2M*EP',2+,-+2I(0EI)+E*P,0E/*PGl+

T,(R+E*2*VIT)*+I2S+2,2@E*2*VIT)*G+'2(,+N,,SP+(RI(+*M*2(0I))K+T*/,1*+VIP(*P+I2S+

U,))0(I2(P+f"IET'E+*(+I)HG+Z[[dgH+$R*+?2'(*S+#(I(*PG+-,E+'2P(I2/*G+/0EE*2()K+0P*P+,M*E+\e+

(E'))',2+W,0)*P+I220I))Km+'-+*M*EK,2*+,2+(R*+U)I2*(+V*E*+(,+)'M*+I2+k*2*EN*('/+VIK+,-+

)'-*l+I2I),N,0P+(,+(RI(+,-+8,E(R+!1*E'/IG+(R*+*2*ENK+/,2P01U(',2+,-+(R*+V,E)S+V,0)S+

10)('U)K+TK+1,E*+(RI2+-'M*+f4I2WI)'h+*(+I)HG+Z[[dgH+

8,M*)+*2*ENK+E*P,0E/*P+'P+/E'('/I)+(,+P0P(I'2+P0/R+)'-*P(K)*PG+*PU*/'I))K+P'2/*+

*FU*2SIT)*+2I(0EI)+E*P,0E/*PG+1,P(+2,(IT)K+-,PP')+-0*)PG+IE*+S'1'2'PR'2N+EIU'S)KH+72+

Z[[XG+(R*+?H#H+I)P,+)*S+V'(R+E*PU*/(+(,+2I(0EI)+NIP+/,2P01U(',2+I(+ZZGZb_+T'))',2+/0T'/+

-**(H+$,+U0(+(R'P+'2(,+U*EPU*/('M*G+/,2P01U(',2+,-+2I(0EI)+NIP+'2+8,E(R+!1*E'/I+IP+I+
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VR,)*+(,(I)*S+ZeGb[c+T'))',2+/0T'/+-**(H+72+Z[[eG+(R*+?2'(*S+#(I(*P+/,2P01*S+Z[He+

1'))',2+TIEE*)P+U*E+SIK+,-+U*(E,)*01+UE,S0/(PG+/E,V2'2N+'(P*)-+IP+(R*+V,E)S<P+)IEN*P(+

/,2P01*E+,-+U*(E,)*01+f67!G+Z[[\gH+%,0NR)K+,2*+Y0IE(*E+,-+(R'P+/,2P01U(',2+/I2+T*+

I//E*S'(*S+(,+(R*+(EI2PU,E(I(',2+P*/(,EG+VR*E*+(R*+/,2M*2'*2/*+I2S+E*)'IT')'(K+,-+

U*(E,)*01+'P+02UIEI))*)*S+fQ'P*EG+Z[[[gH+72*FU*2P'M*+-0*)+RIP+02Y0*P(',2IT)K+

'1UE,M*S+(R*+Y0I)'(K+,-+)'-*+,-+(R,P*+-,E(02I(*+*2,0NR+(,+RIM*+I//*PPH

"#?!!!!!@-AA(,!@<&,A

;,PP')+-0*)P+IE*+(R*+UE,S0/(+,-+1'))',2P+,-+K*IEP+,-+'2(*2P*+UE*PP0E*+I2S+R*I(+

I/('2N+0U,2+UE*P*EM*S+,ENI2'/+1I((*E+S**U+T*2*I(R+(R*+P0E-I/*+,-+(R*+6IE(RH+!P+(R*+

UIEI1*(*EP+,-+('1*G+R*I(G+I2S+UE*PP0E*+/I22,(+T*+*--*/('M*)K+E*U)'/I(*S+TK+/0EE*2(+

(*/R2,),NKG+-,PP')+-0*)P+IE*+/,2P'S*E*S+-'2'(*+2I(0EI)+E*P,0E/*PH+$R*P*+-,PP')+-0*)PG+

UE'1IE')K+U*(E,)*01G+/,I)G+I2S+2I(0EI)+NIPG+IE*+*F(EI/(*S+I2S+T0E2*S+(,+E*)*IP*+(R*+

/R*1'/I)+*2*ENK+P(,E*S+V'(R'2+RKSE,/IET,2+T,2SPH+$R*+E*)I('M*+IT02SI2/*+I2S+

1,(')'(K+,-+-,PP')+-0*)P+RIP+1IS*+(R*1+(R*+SE'M'2N+-,E/*+T*R'2S+(R*+N),TI)+*/,2,1K+

P'2/*+(R*+SIV2'2N+,-+(R*+72S0P(E'I)+IN*H+?2-,E(02I(*)KG+R01I2'(K+/I22,(+P0P(I'2+

/0EE*2(+)*M*)P+,-+/,2P01U(',2G+I2S+I+/,),PPI)+PR'-(+'2+N),TI)+'2-EIP(E0/(0E*+1IK+T*+

'11'2*2(H

>-(*2+(R*+P0TW*/(+,-+*F(*2P'M*+U,)'('/I)+I2S+P/'*2('-'/+S*TI(*G+'(+'P+*P('1I(*S+

(RI(+(R*+V,E)S<P+P0UU)K+,-+U*(E,)*01+I2S+2I(0EI)+NIP+V'))+T*+S*U)*(*S+V'(R'2+(R*+2*F(+

X[+K*IEPH+!+E*/*2(+*P('1I(*+'2+Z[[b+E*/,ES*S+(,(I)+V,E)S+E*P*EM*P+I(+_HZX+(E'))',2+

TIEE*)P+I2S+IP+637,("*8*PR,VPG+V'(R+I+SI')K+N),TI)+/,2P01U(',2+,-+dX+1'))',2+TIEE*)PG+

`



@(6<'&!"B!Q,E)S+>')+.*U)*(',2+B*E+CIW,E+BE,S0/*E
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U*(E,)*01+S*U)*(',2+'P+*P('1I(*S+(,+(EI2PU'E*+IE,02S+(R*+K*IE+Z[XeH+72+/,2(EIP(G+

2I(0EI)+E*P*EM*P+,-+/,I)G+VR'/R+/,1UE'P*+\en+,-+UE,M*2+-,PP')+-0*)PG+PR,0)S+)IP(+-,E+0U+

(,+_X[[+K*IEP+I(+(R*+EI(*+,-+(R*+/0EE*2(+S*U)*(',2H+4,V*M*EG+'-+(R*+/,2P01U(',2+,-+/,I)+

PR,0)S+'2/E*IP*+I(+I+EI(*+,-+Xn+I+K*IEG+(R'P+P0UU)K+V,0)S+)IP(+-,E+,2)K+_i_X(R+,-+(R*+

I-,E*1*2(',2*S+*P('1I(*+f67!G+Z[[\gH+

$R*+/,1T0P(',2+,-+-,PP')+-0*)P+E*)*IP*P+I+201T*E+,-+02S*P'EIT)*+TK@UE,S0/(PG+

P0/R+IP+NE**2R,0P*+NIP*PG+(RI(+/,2(E'T0(*+(,+N),TI)+/)'1I(*+/RI2N*PH+k8I(0E*+'P+

E*PU,2S'2N+(,+(R*+*M*E+'2/E*IP'2N+/,2P01U(',2+,-+-,PP')+-0*)P+I2S+E*)I(*S+NE**2R,0P*+

NIP+*1'PP',2P+V'(R+/)'1I(*+/RI2N*+I2S+2I(0EI)+/I(IP(E,UR*PG+P0/R+IP+P*I@)*M*)+E'P*G+

*F('2/(',2+,-+PU*/'*PG+-),,SPG+P(,E1PG+SE,0NR(PG+R*I(+VIM*PG+-'E*P+*(/l+V'(R+M'/('1P+,-+

P0/R+/I)I1'('*P+'2/E*IP'2N+'2+(I2S*1+f"IET'E+*(+I)HG+Z[[dgH+7(+'P+02/)*IE+R,V+10/R+

'EE*M*EP'T)*+SI1IN*+RIP+I)E*ISK+T**2+S,2*+(,+(R*+I(1,PUR*E*G+T0(+'(+'P+/*E(I'2+(RI(+(R*+

S*M*),U1*2(+,-+-0(0E*+*2*ENK+(*/R2,),NK+10P(+RIM*+I+)'1'(*S+'1UI/(+,2+(R*+

*2M'E,21*2(H

72P(*IS+,-+/,2('20'2N+(,+T0E2+-,PP')+-0*)PG+'(+1IJ*P+1,E*+P*2P*+(,+-,/0P+,2+

*2*ENK+/,2P*EMI(',2G+T,(R+TK+I/('M*)K+)'1'('2N+*F/*PP'M*+0P*+I2S+/,2P'S*E'2N+

I)(*E2I('M*+(*/R2'Y0*P+P0/R+IP+/IET,2+P*Y0*P(EI(',2H+>-+(R*+\e+(E'))',2+W,0)*P+I220I))K+

/,2P01*S+'2+(R*+?2'(*S+#(I(*PG+'(+'P+*P('1I(*S+(RI(+0U+(,+`Z+(E'))',2+W,0)*P+f``ng+/,0)S+

T*+/,2P*EM*S+'-+I)(*E2I('M*+(*/R2,),N'*P+IE*+'1U)*1*2(*S+I2S+/,2P*EMI(',2+P(EI(*N'*P+

IE*+IUU)'*S+fB'1*2(*)+*(+I)HG+Z[[bgH

+!+U)*(R,EI+,-+P0/R+,U(',2P+IE*+UEI/('/IT)*G+IP+),2N+IP+UE,U*E+'2/*2('M*P+IE*+

*P(IT)'PR*SH+Q'(R'2+(R*+(EI2PU,E(I(',2+P*/(,E+-,E+*FI1U)*G+1*IP0E*P+P0/R+IP+'2/E*IP*S+

M*R'/)*+-0*)+*/,2,1KG+'2/E*IP*S+0P*+,-+U0T)'/+(EI2PU,E(I(',2G+I2S+(R*+0P*+,-+(EI'2P+-,E+
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/,11*E/'I)+PR'UU'2N+/,0)S+T*+*1U),K*S+(,+/,2P*EM*+-0*)+I2S+*2*ENKH+:'J*V'P*+'2+(R*+

T0P'2*PP+P*/(,EG+1*IP0E*P+P0/R+IP+T*((*E+'2P0)I(',2+-,E+R*I('2N+I2S+/,,)'2NG+

'2/,EU,EI(',2+,-+P,)IE+V'2S,V+S*P'N2PG+I2S+R'NR*E@*--'/'*2/K+-0E2I/*P+I2S+I'E+

/,2S'(',2*EP+/,0)S+T*+'1U)*1*2(*SH+;'2I))KG+V'(R+E*PU*/(+(,+*Y0'U1*2(+I2S+

IUU)'I2/*PG+/,2M*EP',2+(,+-)0,E*P/*2(+)'NR('2N+I2S+*)*MI(*S+*2*ENK+P(I2SIESP+V,0)S+

R*)U+/,2(E'T0(*+(,+1,E*+/,2P*EMI(',2+/,2P/',0P+S*P'N2PH+

62*ENK+/,2P*EMI(',2+'P+I+UE'2/'UI)+-I/(,E+'2+/,2(E'T0('2N+(,+N),TI)+*2*ENK+

S*1I2SP+IP+(R*K+PR'-(+-E,1+-,PP')+-0*)P+(,+E*2*VIT)*+I2S+1,E*+*2M'E,21*2(I))K@

-E'*2S)K+P,0E/*PH+!)(*E2I('M*+I2S+E*2*VIT)*+-,E1P+,-+*2*ENK+P0/R+IP+RKSE,U,V*EG+

20/)*IE+-'PP',2G+P,)IE+U,V*EG+V'2S+U,V*E+I2S+T',1IPP+IE*+/0EE*2()K+02S*E+

S*M*),U1*2(H+QR')*+(R*P*+IE*+UE,1'P'2NG+*I/R+RIP+P'N2'-'/I2(+)'1'('2N+-I/(,EP+I2Si,E+

U,P*P+PI-*(KiR*I)(R+/,2/*E2PH+

"#C!!!!!D<''&2=!E&2&)/.,&!E&A-<'F&A

"#C#"!!!!!973'-G-)&'

!/E,PP+(R*+N),T*+(R*E*+IE*+I2+*P('1I(*S+bXG[[[+)IEN*+RKSE,U,V*E+SI1P+V'(R+I+

(,(I)+N*2*EI('2N+/IUI/'(K+,-+d[[+N'NIVI((PH+!))+(,N*(R*EG+(R*K+/0EE*2()K+P0UU)K+I)1,P(+

_iX(R+,-+(R*+*)*/(E'/'(K+/,2P01*S+V,E)SV'S*H+72+(*E1P+,-+*)*/(E'/'(K+UE,S0/(',2G+SI1P+

IE*+P*/,2S+,2)K+(,+-,PP')+-0*)P+I2S+N*2*EI(*+_[+('1*P+1,E*+U,V*E+(RI2+N*,(R*E1I)G+

P,)IE+I2S+V'2S+U,V*E+/,1T'2*SH+>M*E+_c[+/,02(E'*P+IE,02S+(R*+V,E)S+0P*+

RKSE,U,V*E+IP+I+P,0E/*+,-+*)*/(E'/'(K+I2S+'2+1I2K+S*M*),U'2N+/,02(E'*PG+I+P'2N)*+)IEN*+

SI1+1IK+T*+(R*+UE'1IEK+P,0E/*+,-+*)*/(E'/'(KH+72S0P(E'I)'O*S+2I(',2P+V'(R+I//*PP+(,+

)IEN*+E'M*EP+I2S+T,S'*P+,-+VI(*E+IE*+(R*+1,P(+P0//*PP-0)+I(+UE,S0/'2N+RKSE,*)*/(E'/'(Km+

c



"EIO')G+&R'2IG+&I2ISIG+%0PP'I+I2S+(R*+?2'(*S+#(I(*P+I),2*+I//,02(+-,E+1,E*+(RI2+RI)-+

,-+(R*+V,E)S<P+RKSE,U,V*E+N*2*EI(',2+fC,E(,2+*(+I)HG+Z[[dgH

$R*+/,2/*U(+T*R'2S+RKSE,*)*/(E'/'(K+'P+P(EI'NR(-,EVIES3+(R*+U,(*2('I)+*2*ENK+

V'(R'2+)IEN*+Y0I2('('*P+,-+VI(*E+I(+R'NR+*)*MI(',2P+'P+RIE2*PP*S+TK+S'E*/('2N+(R*+

S*P/*2S'2N+-),V+,-+VI(*E+(,+PU'2+(0ET'2*PH+!P+P0/RG+(R*+)'1'('2N+-I/(,EP+-,E+

RKSE,U,V*E+UE,S0/(',2+IE*+(R*+Y0I2('(K+I2S+EI(*+I(+VR'/R+(R*+VI(*E+-),VP+S,V2R'))H+7-+

I))+,-+(R*+VI(*E+P,0E/*P+'2+(R*+V,E)S+V*E*+(0ET'2*S+S,V2+(,+P*I+)*M*)G+(R*,E*('/I))KG+_[+

(*EIVI((P+,-+U,V*E+/,0)S+T*+N*2*EI(*SH+7(+'P+'1U,E(I2(+(,+2,(*+(RI(+(R'P+-'N0E*+'P+P(E'/()K+

(R*,E*('/I)G+IP+1,P(+,-(*2+,2)K+`[n+,-+I+E'M*E<P+U,(*2('I)+U,V*E+'P+*FU),'(IT)*+fC,E(,2+

*(+I)HG+Z[[dgH+

4KSE,U,V*E+SI1P+IE*+'2/E*S'T)K+IUU*I)'2N+T*/I0P*+(R*K+RIM*+(R*+/IUIT')'(K+

(,+'2P(I2(I2*,0P)K+E*PU,2S+(,+MIEK'2N+*)*/(E'/'(K+S*1I2S+V'(R,0(+E*NIES+(,+(R*+

V*I(R*EH+$R*+UE,/*PP+TK+VR'/R+(R*K+IE*+I/('MI(*S+'P+IP+P'1U)*+IP+,U*2'2N+(R*+SI1+I2S+

)*(('2N+NEIM'(K+S,+(R*+E*P(H+72+ISS'(',2G+(R*K+E*Y0'E*+2,+-0*)@*F(EI/(',2+'2-EIP(E0/(0E*+,E+

-0*)+(EI2PU,E(H+

!)(R,0NR+(R*K+IE*+I+M'IT)*+P,0E/*+,-+*)*/(E'/'(KG+RKSE,U,V*E+SI1P+RIM*+

/*E(I'2+)'1'(I(',2PH+%*P*EM,'EP+,//0UK+I+),(+,-+PUI/*+I2S+IE*+*FU*2P'M*+(,+/,2P(E0/(+'2+

(*E1P+,-+T,(R+T0SN*(+I2S+)IT,EH+$R*K+I)P,+RIM*+P'N2'-'/I2(+*2M'E,21*2(I)+

S'PISMI2(IN*PG+P0/R+IP+*/,),N'/I)+*--*/(P+,2+(R*+*/,PKP(*1P+T,(R+0UP(E*I1+I2S+

S,V2P(E*I1+,-+(R*+SI1+P'(*H+!+SI1+1'NR(+S'PE0U(+(R*+1'NEI(',2+UI((*E2P+,-+-'PR+IP+

V*))+IP+-I/')'(I(*+(R*+I//010)I(',2+,-+)IEN*+S*U,P'(P+,-+P*S'1*2(H+72+ISS'(',2G+T',1IPP+

(EIUU*S+V'(R'2+(R*+E*P*EM,'EP+*M*2(0I))K+S*/,1U,P*P+I2S+E*)*IP*P+1*(RI2*+I2S+/IET,2+

e



S',F'S*+'2+(R*+PI1*+1I22*E+IP+-,PP')+-0*)PH+72+P,1*+IPU*/(PG+RKSE,U,V*E+SI1P+IE*+

I)1,P(+IP+SI1IN'2N+(,+(R*+*2M'E,21*2(+IP+(R*+/,1T0P(',2+,-+-,PP')+-0*)PH+

"#C#*!!!!!H<F,&/'!@(AA(-2

72+Z[[cG+(R*E*+V*E*+bbb+20/)*IE+-'PP',2+U)I2(P+,U*EI('2N+'2+ZX+S'--*E*2(+

/,02(E'*P+IE,02S+(R*+V,E)SH+!P+I+VR,)*G+(R*P*+U)I2(P+N*2*EI(*S+cn+,-+(R*+V,E)S<P+

*2*ENK+I2S+_en+,-+(R*+V,E)S<P+*)*/(E'/'(KH+&0EE*2()KG+?2'(*S+#(I(*P+20/)*IE+-'PP',2+

U)I2(P+,U*EI(*+I(+\[n+*--'/'*2/KH+4,V*M*E+P'2/*+_\e`+2,+2*V+E*I/(,EP+RIM*+T**2+

)'/*2P*S+-,E+/,2P(E0/(',2+'2+(R*+?2'(*S+#(I(*PH+

80/)*IE+-'PP',2@TIP*S+U,V*E+N*2*EI(',2+'P+(R*+P*)-@P0P(I'2'2N+UE,/*PP+,-+

I(,1'/+PU)'(('2N+V'(R'2+I+20/)*IE+E*I/(,E+/,E*H+$R'P+UE,/*PP+0P*P+20/)*IE+-0*)P+P0/R+IP+

0EI2'01H+$R*+R*I(+N*2*EI(*S+-E,1+(R'P+UE,/*PP+UE,S0/*P+(R*+P(*I1+(RI(+'P+0P*S+(,+PU'2+

(0ET'2*P+I2S+N*2*EI(*+*)*/(E'/'(K+f#1'(R+*(+I)HG+Z[[dgH

80/)*IE+-'PP',2+'P+I2+IUU*I)'2N+P,0E/*+,-+*2*ENK+T*/I0P*+'(+'P+/)*I2+I2S+

UE,S0/*P+)'(()*G+'-+I2KG+NE**2R,0P*+NIP*P+I2S+NIP*P+(RI(+/,2(E'T0(*+(,+I/'S+EI'2+f#1'(R+

*(+I)HG+Z[[dgH+?EI2'01G+(R*+UE'2/'UI)+-0*)+/0EE*2()K+0P*S+'2+-'PP',2+E*I/(',2PG+RIP+I+

J2,V2+E*P*EM*+,-+XHX+1'))',2+(,2PH+!(+/0EE*2(+)*M*)P+,-+*F(EI/(',2G+(R'P+P0UU)K+

(EI2P)I(*P+(,+IT,0(+d[+K*IEP<+V,E(R+,-+-0*)+fC,E(,2+*(+I)HG+Z[[dgH!!SS'(',2I)+*)*1*2(P+

(RI(+/I2+T*+0P*S+IP+-'PP',2+-0*)+'2/)0S*+(R,E'01+f2,(+K*(+UE,M*2g+I2S+U)0(,2'01+

/E*I(*S+-E,1+0EI2'01+'P,(,U*PH+BE*)'1'2IEK+E*P*IE/R+PR,VP+(RI(+U)0(,2'01+E*I/(,EP+

/,0)S+I/R'*M*+0U+(,+c[+('1*P+1,E*+*2*ENK+(RI2+/0EE*2(+UEI/('/*P+-,E+*I/R+JN+,-+

0EI2'01+0P*S+fC,E(,2+*(+I)HG+Z[[dgH

.*PU'(*+(R*P*+UE,1'P'2N+-I/(,EPG+20/)*IE+-'PP',2+RIP+P*M*E*+)'1'(I(',2P+

UE'1IE')K+S0*+(,+PI-*(K+I2S+*2M'E,21*2(I)+E'PJPH+&I(IP(E,UR*P+P0/R+IP+$RE**+C')*+

d



7P)I2S+I2S+&R*E2,TK)+RIM*+S*(*EE*S+(R*+*FUI2P',2+,-+20/)*IE+-'PP',2+N),TI))KH+;'PP',2+

U)I2(P+IE*+*/,2,1'/I))K+*--'/'*2(+'2+(R*+),2N@E02G+T0(+(R*K+IE*+*FU*2P'M*+(,+/,2P(E0/(+

I2S+,U*EI(*G+P,+N,M*E21*2(+P0TP'S'*P+IE*+I)1,P(+I)VIKP+2*/*PPIEKH+80/)*IE+VIP(*+

UE,S0/*S+-E,1+(R*+E*I/(',2+2**SP+(,+T*+P*/0E*)K+P(,E*S+'2+I+E*1,(*+),/I(',2H+!)P,G+

20/)*IE+,U*EI(',2P+'2(E'2P'/I))K+T*IE+(R*+E'PJ+,-+I2+I((I/J+-E,1+(*EE,E'P(+,ENI2'OI(',2P+

,E+I2+*2*1K+P(I(*H+QR')*+U,(*2('I))K+UEI/('/I)+I2S+*--'/'*2(G+20/)*IE+-'PP',2+U)I2(P+-I/*+

I2+0UR'))+TI(()*+-,E+U0T)'/+I//*U(I2/*H

"#C#8!!!!!I-,/'!J-)&'

$R*+6IE(R<P+P0E-I/*+E*/*'M*P+*2,0NR+*2*ENK+*M*EK+R,0E+-E,1+(R*+P02+(,+P0UU)K+

(R*+V,E)S<P+*2*ENK+2**SP+-,E+I+K*IEH+$R*,E*('/I))KG+I))+UE'1IEK+*2*ENK+E*Y0'E*1*2(P+

/,0)S+T*+-0)-'))*S+TK+(R*+P,)IE+U,V*E+(RI(+/,2(I/(P+)*PP+(RI2+_i_[(R+,-+(R*+IE*I+,-+(R*+

#IRIEI+S*P*E(+fC,E(,2+*(+I)HG+Z[[dgH

%*2*VIT)*+P,)IE+*2*ENK+/I2+T*+S*-'2*S+V'(R'2+(V,+/I(*N,E'*P3+UR,(,M,)(I'/+

I2S+P,)IE+(R*E1I)+U,V*EH+$R*+UE'1IEK+S'--*E*2/*+T*(V**2+(R*+(V,+'P+(RI(+VR')*+P,)IE+

(R*E1I)+U,V*E+E*Y0'E*P+S'E*/(+I//*PP+(,+(R*+P02G+UR,(,M,)(I'/+P,)IE+U,V*E+/I2+0(')'O*+

1,S*EI(*)K+S'--0P*+)'NR(+(RI(+U*2*(EI(*P+/),0S+/,M*EH+6M*2+02S*E+,U('1I)+/,2S'(',2PG+

(R*E1I)+P,)IE+UI2*)P+/I2+,2)K+/,2M*E(+_n+,-+(R*+(,(I)+I1,02(+,-+P,)IE+EIS'I(',2+

/IU(0E*S+'2(,+0PIT)*+*2*ENKH+72+/,2(EIP(G+I+(KU'/I)+UR,(,M,)(I'/+P,)IE+UI2*)+/I2+T*+

I2KVR*E*+-E,1+_Z@Z[n+*--'/'*2(+fC,E(,2+*(+I)HG+Z[[dgH

72+/,2/*2(EI(*S+P,)IE+(R*E1I)+PKP(*1PG+P02)'NR(+'P+S'E*/(*S+(,VIESP+-)0'S+-'))*S+

(0ET'2*P+(RI(+T*N'2+(,+PU'2+I2S+N*2*EI(*+*)*/(E'/'(K+,2/*+(R*+-)0'S+RIP+T**2+R*I(*S+(,+I+

/*E(I'2+(*1U*EI(0E*H+$R*+02'Y0*+T*2*-'(+(,+P,)IE+U,V*E+'P+(RI(G+S0*+(,+(R*+V'S*@PUE*IS+

\



IMI')IT')'(K+,-+P,)IE+*2*ENKG+'(+/I2+T*+0(')'O*S+,--@NE'S+I2S+(R0P+'P+I//*PP'T)*+(,+IE*IP+

)I/J'2N+I+V*))@S*M*),U*S+'2-EIP(E0/(0E*H

#,)IE+*2*ENK+'P+T*/,1'2N+'2/E*IP'2N)K+*/,2,1'/I)G+K*(+'(+E*1I'2P+P0TW*/(+(,+

P*M*EI)+)'1'(I(',2PH+$V,+,-+(R*+NE*I(*P(+)'1'(I(',2P+,-+P,)IE+*2*ENK+IE*+/),0S+/,M*E+I2S+

1I20-I/(0E'2Ni'2P(I))I(',2+/,P(P+fC,E(,2+*(+I)HG+Z[[dgH!:IEN*+'2P(I))I(',2PG+UIE('/0)IE)K+

'2+IE*IP+V'(R+,U('1I)+P02)'NR(+I2S+1'2'1I)+/),0S+/,M*E+P0/R+IP+I+S*P*E(G+UE*P*2(+(R*+

T*P(+/,P(@*--'/'*2(+P,)0(',2H+$R*+E*1,(*2*PP+,-+P0/R+),/I(',2P+/E*I(*P+(R*+2**S+-,E+2*V+

S'P(E'T0(',2+1*(R,SP+,-+R'NR@U,V*E+*)*/(E'/'(K+(,+1,E*+S*2P*)K+U,U0)I(*S+IE*IPH+6M*2+

V'(R+(R*P*+)'1'(I(',2PG+P,)IE+*2*ENK+1IK+T*+,2*+,-+(R*+1,P(+UE,1'P'2N+P,0E/*P+,-+

E*2*VIT)*+*2*ENKH+4,V*M*EG+T*-,E*+'(+/I2+T*+N),TI))K+'2/,EU,EI(*SG+*2RI2/*S+P(,EIN*+

I2S+S'P(E'T0(',2+(*/R2'Y0*P+2**S+(,+T*+S*M*),U*SH

"#C#?!!!!!K(23

$R*+1,M*1*2(+,-+6IE(R<P+I(1,PUR*E*+N*2*EI(*P+MIP(+I1,02(P+,-+*2*ENKH+

%*P*IE/R+PR,VP+(RI(+I(+)*IP(+eZ+(*EIVI((P+/,0)S+T*+N*2*EI(*S+0P'2N+ZHX+1'))',2+,-+(R*+

)IEN*E+(0ET'2*P+(RI(+IE*+/0EE*2()K+U)I/*S+IE,02S+(R*+V,E)S+V'(R+V'2S+PU**SP+,-+I(+)*IP(+

cH\+1*(*EPiP*/+f!E/R*E+*(+I)HG+Z[[XgH+!SS'(',2I))KG+I//,ES'2N+(,+(R*+9),TI)+Q'2S+

62*ENK+&,02/')G+N),TI)+V'2S+/IUI/'(K+RIP+E'P*2+TK+ZXn+'2+*I/R+,-+(R*+UIP(+-'M*+K*IEPH+

!P+,-+DI20IEK+Z[[dG+'(+'P+*P('1I(*S+(RI(+(R*+V,E)S<P+'2P(I))*S+V'2S+/IUI/'(K+'P+\b+

N'NIVI((PG+V'(R+(R*+,UU,E(02'(K+(,+(E'U)*+,M*E+(R*+2*F(+P'F+K*IEP+I(+I+NE,V(R+EI(*+,-+I(+

)*IP(+Z_n+fC,E(,2+*(+I)HG+Z[[dgH

Q'2S+U,V*E+'P+'2/,2P'P(*2(+I2S+'2(*E1'((*2(G+1*I2'2N+(RI(+1*IP0E*P+10P(+T*+

(IJ*2+(,+I//,02(+-,E+P0/R+MIE'IT')'(KH+;,E+*FI1U)*G+V'2S+U,V*E+-IM,EP+V'2SK+P*IPG+

,2PR,E*+TE**O*PG+I2S+*1U(K+U)I'2PH+7(+'P+I)P,+P0TW*/(+(,+(R*+'2-)0*2/*+,-+/)'1I(*+

_[



/RI2N*+UI((*E2PH+;,E+'2P(I2/*G+(*1U*EI(0E*P+P0EE,02S'2N+I+V'2S+-IE1+/,0)S+E'P*+IP+

(0ET'2*P+P),V+S,V2+(R*+V'2S+(,+/IU(0E*+'(H+%*P*IE/R*EP+*P('1I(*+(RI(+Z+(*EIVI((P+,-+

V'2S+/IUI/'(K+/,0)S+I--*/(+N),TI)+(*1U*EI(0E*P+TK+IT,0(+[HX+S*NE**P+&*)P'0PG+V'(R+

VIE1'2N+IE,02S+(R*+1'S@)I('(0S*P+I2S+/,,)'2N+I(+(R*+U,)*P+fL*'(R+*(+I)HG+Z[[bgH+QR')*+

V'2S+U,V*E+'P+),V@S*2P'(KG+I+E*)I('M*)K+)IEN*+I1,02(+,-+)I2S+'P+E*Y0'E*S+(,+N*2*EI(*+

I2K+P0TP(I2('I)+*2*ENK+f0P0I))K+)*PP+(RI2+_[+VI((P+U*E+1*(*EZg+fC,E(,2+*(+I)HG+Z[[dgH!72+

ISS'(',2+V'2S+U,V*E+'P+/0EE*2()K+)'1'(*S+TK+(R*+PU**S+I(+VR'/R+(0ET'2*P+/I2+T*+

1I20-I/(0E*SH+

$R*+?2'(*S+#(I(*P+'P+(IJ'2N+I2+I/('M*+P(I2/*+(,+-'2S+VIKP+(,+,M*E/,1*+(R*P*+

)'1'(I(',2PH+&,1U*('('M*+V'(R+/,I)+'2+(*E1P+,-+/,P(PG+(R*+,2)K+0UJ**U+E*Y0'E*S+'P+(R*+

1I'2(*2I2/*+,-+(0ET'2*P+I2S+U,V*E+)'2*PH+$R*+?2'(*S+#(I(*P+ISS*S+XH`+N'NIVI((P+,-+

V'2S+/IUI/'(K+'2+Z[[e+V'(R+I2,(R*E+ZZX+N'NIVI((P+'2+(R*+U)I22'2N+P(IN*PH+&0EE*2()KG+

(R*+/,02(EK+RIP+1,E*+U)I2P+-,E+V'2S@N*2*EI('2N+/IUI/'('*P+(RI2+-,E+/,I)+I2S+NIP+U)I2(P+

/,1T'2*S+fC,E(,2+*(+I)HG+Z[[dgH

"#C#C!!!!!L(-1/AA

"',1IPP+VIP+(R*+V,E)S<P+-'EP(+P,0E/*+,-+*2*ENKG+I2S+(R*+)IEN*P(+02(')+-,PP')+

-0*)P+E*U)I/*S+'(+S0E'2N+(R*+72S0P(E'I)+%*M,)0(',2+,-+(R*+Z[(R+/*2(0EK+fC,E(,2+*(+I)HG+

Z[[dgH!.*-'2*S+IP+I2K(R'2N+(RI(+'P+/0EE*2()K+,E+VIP+UE*M',0P)K+I)'M*G+*FI1U)*P+,-+

T',1IPP+'2/)0S*+(E**PG+/E,UPG+NIETIN*+I2S+I2'1I)+VIP(*Pm+(R*+1IW,E'(K+,-+(R*+T',1IPP+

0P*S+-,E+*2*ENK+'P+V,,SH+$R*+TIP'P+,-+T',1IPP+IP+I+P,0E/*+,-+*2*ENK+E*)'*P+,2+(R*+

UE,/*PP+,-+UR,(,PK2(R*P'PH+B)I2(P+0P*+(R'P+UE,/*PP+(,+/IU(0E*+I2S+P(,E*+P,)IE+*2*ENK+'2+

(R*+-,E1+,-+/IET,RKSEI(*PH+?)('1I(*)KG+(R*P*+/IET,RKSEI(*P+IE*+/,1T0P(*S+(,+/E*I(*+

*2*ENK+f#1'(R+*(+I)HG+Z[[dgH

__



$R*E*+IE*+-,0E+S'--*E*2(+-,E1P+,-+T',1IPP3+T',NIPG+P,)'S+T',@-0*)PG+)'Y0'S+T',@

-0*)P+I2S+*2*ENK+/E,UPH+"',NIP*P+P0/R+IP+1*(RI2*+IE*+*1'((*S+(RE,0NR+(R*+

S*/,1U,P'(',2+,-+,ENI2'/+VIP(*H+#,)'S+T',@-0*)P+*F'P(+'2+(R*+-,E1+,-+/E,UPG+RIKG+I2S+

V,,S+VR')*+)'Y0'S+T',@-0*)P+'2/)0S*+T',@S'*P*)+I2S+*(RI2,)H+;'2I))KG+*2*ENK+/E,UP+IE*+

NE,V2+PU*/'-'/I))K+-,E+0P*+IP+P,)'S+I2S+)'Y0'S+T',@-0*)Pm+(V,+UE,1'2*2(+*2*ENK+/E,UP+

IE*+/,E2+I2S+P0NIE+/I2*H+

.0*+(,+'(P+M*EPI(')*+2I(0E*G+kT',1IPP+/I2+T*+0P*S+'2+I2K+IUU)'/I(',2+(RI(+-,PP')+

-0*)P+IE*+0P*S+'2l+f#1'(R+*(+I)HG+Z[[dgH+72+ISS'(',2G+T',1IPP+/I2+P0UU)*1*2(+/,I)+,E+

NIP+'2+/,2M*2(',2I)+U,V*E+U)I2(PH+72+/,@N*2*EI(',2+U)I2(PG+T',1IPP+V,EJP+I(+dX@\[n+

*--'/'*2/K+TK+0(')'O'2N+(R*+VIP(*+R*I(+fC,E(,2+*(+I)HG+Z[[dgH!"',1IPP+RIP+P0EUIPP*S+

RKSE,U,V*E+IP+(R*+)IEN*P(+P,0E/*+,-+E*2*VIT)*+*2*ENK+'2+(R*+?2'(*S+#(I(*P+I2S+

E*P*IE/R*EP+UE*S'/(+(RI(+V,E)SV'S*+UE,S0/(',2+,-+*2*ENK+-E,1+T',1IPP+RIP+(R*+

kU,(*2('I)+(,+UE,M'S*+-,E+,M*E+RI)-+,-+(R*+V,E)S<P+*2*ENK+2**SP+TK+(R*+K*IE+Z[X[l+

f#1'(R+*(+I)HG+Z[[dgH+.0*+(,+(R*+-I/(+(RI(+'(+/I2+T*+/,@-'E*S+V'(R+-,PP')+-0*)PG+T',1IPP+

RIP+T**2+/'(*S+TK+1I2K+*FU*E(P+kIP+(R*+E*2*VIT)*+*2*ENK+(RI(+/I2+R*)U+URIP*+,0(+

-,PP')+-0*)+0P*+I2S+P1,,(R+,M*E+(R*+(EI2P'(',2+(,+/)*I2*E+*2*EN'*P+P0/R+IP+V'2S+I2S+

P,)IEl+f#1'(R+*(+I)HG+Z[[dgH

!)(R,0NR+I+P'N2'-'/I2(+I2S+M'IT)*+P,0E/*G+T',1IPP+RIP+'(P+)'1'(I(',2PH+!P+-IE+IP+

*)*/(E'/'(K+UE,S0/(',2+'P+/,2/*E2*SG+T',1IPP+1IK+T*+)'1'(*S+(,+(R'2)K+U,U0)I(*S+IE*IP+

S0*+(,+(R*+I1,02(+,-+)I2S+E*Y0'E*S+(,+P0EE,02S+(R*+UE,F'1'(K+,-+(R*+U,V*E+U)I2(H+72+

ISS'(',2G+(R*E*+'P+I+)'1'(*S+IMI')IT')'(K+,-+)I2S+(,+NE,V+/E,UP+I2S+P0P(I'2+(R*+-,E*P(P+

2*/*PPIEK+(,+RIEM*P(+T',1IPPH+;'2I))KG+UR,(,PK2(R*P'P+'P+2,(+I+_[[n+*--'/'*2(+UE,/*PPH+

_Z



#'2/*+U)I2(+NE,V(R+E*)'*P+,2+I+/,2('20,0P+VI(*E+P0UU)KG+ITE0U(+/RI2N*P+'2+/)'1I(*G+

P0/R+IP+I+SE,0NR(G+/,0)S+1IJ*+)I2S+'2IEIT)*H

"#C#M!!!!!L(-N&,&F='(F(=7

"',@*)*/(E'/'(K+'P+I2+*1*EN'2N+-,E1+,-+E*2*VIT)*+*2*ENK+(RI(+*2/,1UIPP*P+

*)*/(E'/'(K+UE,S0/(',2+-E,1+)'M'2N+,ENI2'P1PG+UIE('/0)IE)K+*)*/(E,N*2'/+f/IUIT)*+,-+

UE,S0/'2N+*)*/(E'/'(Kg+1'/E,,ENI2'P1PH+$R*P*+*)*/(E,N*2'/+TI/(*E'I+UE,S0/*+*)*/(E'/'(K+

IP+UIE(+,-+(R*'E+2,E1I)+1*(IT,)'P1+VR*2+U)I/*S+'2+I+1'/E,T'I)+-0*)+/*))H+$R*+PU*/'-'/+

S*P'N2P+IE*+S'P/0PP*S+T*),VH+$R*+N*2*EI)+N,I)+,-+1'/E,T'I)+-0*)+/*))P+'P+E*)I('M*)K+

P(EI'NR(-,EVIES3+(,+(EI2P-,E1+,ENI2'/+1I((*E+'2(,+*)*/(E'/I)+*2*ENKH+!"#$%&'"( *

+,-.,(("/,&"0+9*'P+I2+*)*/(E,N*2'/+TI/(*E'01+(RI(+'P+0P*S+'2+1'/E,T'I)+-0*)+/*))P+(,+

UE,S0/*+*)*/(E'/'(KH+

C'/E,T'I)+-0*)+/*))P+IE*+/,2P'S*E*S+(,+T*+*F(E*1*)K+*--'/'*2(+I2S+UE*P*2(+2,+

E'PJ+(,+(R*+*2M'E,21*2(H+4,V*M*E+I(+(R*+1,1*2(+T',@*)*/(E'/'(K+'P+2,(+*/,2,1'/I))K+

M'IT)*+S0*+(,+'1U)*1*2(I(',2+/,P(P+I2S+P),V+*)*/(E'/I)+UE,S0/(',2H+%*/*2(+E*P*IE/R+

RIP+1IS*+NE*I(+P(E'S*P+(,VIESP+*/,2,1'/+M'IT')'(KH

"#M!!!!!I<11/'7

!//,ES'2N+(,+(R*+Z[[e+E*U,E(+,2+62*ENK+I2S+&)'1I(*+&RI2N*+TK+(R*+Q,E)S+

62*ENK+&,02/')+fQ6&gG+k2,+P'2N)*+*2*ENK+P,0E/*+/I2+1**(+(R*+*2*ENK+2**SP+,-+(R*+

V,E)S+I2S+'(P+*1'PP',2+N,I)P+I(+(R*+PI1*+('1*G+2,E+/I2+I2K+P'2N)*+U,)'/K+,E+1*IP0E*+

UE,M'S*+(R*+-0))+P,)0(',2l+f4I2WI)'h+*(+I)HG+Z[[dgH+6I/R+I2S+*M*EK+E*2*VIT)*+E*P,0E/*+

S'P/0PP*S+IT,M*+'P+T0ES*2*S+TK+P,1*+)'1'(I(',2+(RI(+S'P/,0EIN*P+'1U)*1*2(I(',2+,2+I+

)IEN*+P/I)*H+Q'2S+U,V*EG+-,E+'2P(I2/*G+T,IP(P+/,P(@*--'/'*2(+I2S+*/,@-E'*2S)K+*2*ENKG+

_`



T0(+'P+P),V+(,+1I20-I/(0E*+I2S+1IK+/,2(E'T0(*+(,+/)'1I(*+/RI2N*H+$R*E*-,E*G+(R*+

P,)0(',2+(,+(R*+'1U*2S'2N+*2*ENK+/E'P'P+10P(+T*+I+/,))IT,EI(',2+,-+I))+(R*+P(E*2N(RP+

I2S+ISMI2(IN*P+,-+*I/R+E*P,0E/*H+

"',@*)*/(E'/'(K+RIP+(R*+U,(*2('I)+(,+U)IK+I2+'1U,E(I2(+E,)*+'2+(R'P+10)('-I/*(*S+

IUUE,I/RH+7(+/,0)S+*M*2(0I))K+T*+0(')'O*S+(,+I'S+'2+E*/K/)'2N+,-+,ENI2'/+VIP(*P+'2+I+

UE,S0/('M*+1I22*E+IP+V*))+*2*ENK+UE,S0/(',2+-E,1+T',1IPP+/E,UPH+QR')*+(R*+P/,U*+,-+

T',@*)*/(E'/'(K+RIP+K*(+(,+T*+S*(*E1'2*SG+'(+'P+U,PP'T)*+(RI(+V'(R+1,E*+*--'/'*2(+S*P'N2P+

,2+I+)IEN*E+'2S0P(E'I)+P/I)*G+1'/E,T'I)+-0*)+/*))P+/,0)S+P'N2'-'/I2()K+/,2(E'T0(*+(,+

P,)M'2N+(R*+*2*ENK+S')*11IH

_b



&RIU(*E+Z3+++++:'(*EI(0E*+%*M'*V

?P*-0)+$*E1P+I2S+!/E,2K1P

• O&'-=-,&'/2F&B+(,)*EI2/*+(,+,FKN*2

• O&'-=-,&'/2=B+(,)*EI2(+(,+I(1,PUR*E'/+)*M*)P+,-+,FKN*2

• DOPB+/I(I)IP*

• 5,&='-6&2(F!./F=&'(/B+TI/(*E'I+VR'/R+IE*+/IUIT)*+,-+UE,S0/'2N+*)*/(E'/'(K+

'2+I+1'/E,T'I)+-0*)+/*))

• @OQB+;01IE'/+!/'S+C*S'I

• @OQNAG&FB+;01IE'/+!/'S+C*S'I+P0UU)*1*2(*S+V'(R+PU*/('2,1K/'2

• @DQB+;*EE'/+&'(EI(*+C*S'I

• Q(F'-/&'-=-,&'/2=B+(,)*EI2(+(,+P1I))+)*M*)P+,-+,FKN*2G+P'N2'-'/I2()K+

T*),V+I(1,PUR*E'/+)*M*)P

• $R(3/=(%&!I='&AA!J'-=&F=(-2!52S71&AB+*2OK1*P+(RI(+/I(I)KO*+E*I/(',2P+

E*1,M'2N+(,F'/+,FKN*2+PU*/'*P+/E*I(*S+TK+1*(IT,)'P1

• GE+CDOPB+U%9X+/,2(I'2'2N+I+/I(I)IP*+N*2*+IP+I2+'2P*E(

• GE+CI$0B+U%9X+/,2(I'2'2N+I+P0U*E,F'S*+S'P10(IP*+N*2*+IP+I2+'2P*E(

• I$0B+P0U*E,F'S*+S'P10(IP*

*#" !"#$%&'"()IG&F(&A

*#"#" !"#$%&'"(!0&AF'(G=(-2

!P+UE*M',0P)K+P(I(*SG+,-+UIE('/0)IE+'2(*E*P(+-,E+0P*+'2+1'/E,T'I)+-0*)+/*))P+'P+(R*+

N*20P+!"#$%&'"(2*$R'P+'P+I+N*20P+,-+δ@BE,(*,TI/(*E'I+T*),2N'2N+(,+!"#$%&'"(%&"%"G+I+

-I1')K*VR'/R+RIP+02'Y0*+1*(IT,)'/+/IUIT')'('*PH+!"#$%&'"(+PU*/'*P+IE*+/IUIT)*+,-+

/,1U)*(*+,F'SI(',2+,-+/,1U)*F+/IET,2+/,1U,02SP+'2+(R*+ITP*2/*+,-+,FKN*2H+$R'P+'P+

I//,1U)'PR*S+TK+E*S0/'2N+1*(I))'/+PU*/'*P+I(+(R*+(*E1'2I)+P(IN*+,-+(R*+*)*/(E,2+

_X



(EI2PU,E(+/RI'2H+!"#$%&'"(*PU*/'*P+1IJ*+0U+(R*+)IEN*P(+U,E(',2+,-+'E,2+E*S0/'2N+

TI/(*E'I+'2+P0TP0E-I/*+VI(*EP+I2S+,(R*E+P*S'1*2(P+I2S+IE*+R'NR)K+'2M,)M*S+'2+(R*+

E*/K/)'2N+,-+,F'S'O*S+1*(I)P+)'J*+;*f777g+I2S+C2f75gH

$R*+N*20P+!"#$%&'"(*RIP+I+201T*E+,-+020P0I)+URK),N*2*('/+(EI'(PH+;,E+

*FI1U)*+T,(R+!2*+,-.,(("/,&"0++I2S+!2*4"'%--3("/,&"0++RIM*+*0JIEK,('/+M*EP',2P+,-+

(R*+/'(EI(*+PK2(RIP*+N*2*H+$R*'E+1*(IT,)'/+N*2*P+IE*+,(R*EV'P*+M*EK+P'1')IE+(,+(R,P*+,-+

:"+,-.#;3$(3#*;,-7%(3+G+),V@9o&+-'E1'/0(*PG+I2S+P,1*+!E/RI*IH+

!"#$%&'"(*I)P,+RIM*+I+V'S*+MIE'*(K+,-+/@(KU*+/K(,/RE,1*P+(RI(+IE*+T*)'*M*S+(,+

T*+'1U,E(I2(+'2+'(P+IT')'(K+(,+PR0(()*+*)*/(E,2P+,0(P'S*+(R*+/*))H+$R*P*+/K(,/RE,1*P+IE*+

R'NR)K+P'1')IE+(,+(R,P*+-,02S+'2+<&5"=%0"--%*#0"3/"0+3+9*I2,(R*E+PU*/'*P+/IUIT)*+,-+

0P'2N+*F(*E2I)+*)*/(E,2+I//*U(,EP+-,E+1*(IT,)'P1G+V'(R+Z`+,-+(R*P*+/K(,/RE,1*P+

/,11,2+(,+T,(R+!2*+,-.,(("/,&"0++I2S+<2*#0"3/"0+3+2*4,V*M*EG+!2*+,-.,(("/,&"0+*

RIP+I2+ISS'(',2I)+b`+/K(,/RE,1*P+2,(+-,02S+'2+<2*#0"3/"0+3+2

+<2*#0"3/"0+3++I)P,+PRIE*P+(R*+IT')'(K+(,+UE,S0/*+*)*/(E'/I))K+/,2S0/('M*+U')'+

V'(R+!"#$%&'"(+PU*/'*PH+$R'P+IT')'(K+'P+)'J*)K+/E'('/I)+(,+(R*+R'NR+)*M*)P+,-+*)*/(E'/I)+

UE,S0/(',2+(RI(+-0*)+/*))P+TIP*S+,2+*'(R*E+PU*/'*P+IE*+/IUIT)*+,-H+$R*P*+U')'+IE*+I)P,+

-,02S+'2+I+MIE'*(K+,-+,(R*E+TI/(*E'I+'2/)0S'2N+UR,(,PK2(R*('/+PU*/'*P+)'J*+

&KI2,TI/(*E'IH+

$R*E*+IE*+I+)IEN*+201T*E+,-+U,(*2('I)+T',(*/R2,),NK+IUU)'/I(',2P+-,E+

!"#$%&'"(*PU*/'*PH+$R*P*+PU*/'*P+2I(0EI))K+,//0E+'2+(R*+'2(*E-I/*+T*(V**2+(R*+,F'/+

I2S+I2,F'/+)IK*EP+'2+NE,02S+VI(*EH+7(+'P+T*/I0P*+,-+(R'P+(RI(+(R*K+/I2+T*+0P*S+(,+E*S0/*+

P,)0T)*+1*(I))'/+(,F'2P+'2+NE,02S+VI(*EH+!"#$%&'"(*UE*/'U'(I(*P+(R*P*+(,F'2P+,0(+,-+

_c



P,)0(',2G+1IJ'2N+R01I2+VI(*E+P0UU)'*P+I2S+(R*+*2M'E,21*2(+'2+N*2*EI)+10/R+

R*I)(R'*EH

#U*/'-'/I))KG+!"#$%&'"(*RIM*+T**2+0P*S+(,+E*1,M*+0EI2'01+-E,1+NE,02S+

VI(*EH+$R'P+'P+I//,1U)'PR*S+V'(R+(R*+ISS'(',2+,-+)IEN*+Y0I2('('*P+,-+I/*(I(*+(,+

P('10)I(*+NE,V(R+,-+TI/(*E'I+I)E*ISK+UE*P*2(+'2+(R*+IY0'-*EH+!P+(R*P*+TI/(*E'I+,F'S'O*+

(R*+I/*(I(*+(R*K+I)P,+E*S0/*+0EI2'01+f57g+(,+0EI2'01+f75gH+",(R+PU*/'*P+,-+0EI2'01+

IE*+EIS',I/('M*G+?f57g+'P+P,)0T)*+'2+VI(*EG+VR*E*IP+?f75g+'P+2,(H+"*/I0P*+?f75g+'P+

UE*/'U'(I(*S+,0(+,-+(R*+NE,02S+VI(*E+'(+V'))+2,(+PUE*IS+IP+*IP')K+-E,1+I+PU'))+P'(*H+7(+'P+

U,PP'T)*+(RI(+(R'P+1*(R,S+/,0)S+T*+0P*S+(,+I'S+'2+1'2'2N+0EI2'01+V'(R+P'N2'-'/I2()K+

)*PP+*2M'E,21*2(I)+SI1IN*+(RI2+'P+2,E1I))K+'2/0EE*S+f:,M)*KG+Z[[Zm+:,M)*KG+Z[[`gH+

72+,ES*E+(,+NE,V+,2+*)*/(E,S*PG+!"#$%&'"(+0(')'O*P+I2+*F(*E',E+1*(I))'/+*)*/(E,2+

I//*U(,EH+8I(0EI))KG+(R'P+/I2+T*+0P*S+(,+*P(IT)'PR+I+-),V+,-+*)*/(E,2P+(RI(+(EIM*)P+-E,1+

(R*+I2,S*G+'2+VR'/R+(R*+TI/(*E'I+IE*+NE,V'2N+,2G+(,+I+P*UIEI(*+/I(R,S*H+$R0P+

!"#$%&'"(*/I2+NE,V+TK+/,2P01'2N+P'1U)*+P0NIEP+I2S+UE,S0/*+I2+*)*/(E'/I)+/0EE*2(+IP+

I+TKUE,S0/(H+

$R'P+S'P/,M*EK+RIP+I)),V*S+(R*+S*M*),U1*2(+,-+I+2*V+N*2*EI(',2+,-+-0*)+/*))P+

0P'2N+!"#$%&'"(+I2S+,(R*E+P'1')IE+PU*/'*P+)'J*+<2*#0"3/"0+3++(,+TE*IJ+S,V2+/IET,2+

P,0E/*P+I2S+UE,S0/*+*)*/(E'/'(KH+!(+(R*+1,1*2(+(R*+K'*)S+-E,1+(R'P+UE,/*PP+'P+2,(+R'NR+

*2,0NR+(,+W0P('-K+(R*+/,P(P+,-+/,2P(E0/('2N+I2S+,U*EI('2N+!"#$%&'"(*TIP*S+-0*)+/*))PH+

4,V*M*E+1'/E,T'I)+-0*)+/*))P+PR,V+P,1*+UE,1'P*+'2+VIP(*VI(*E+(E*I(1*2(H+C0/R+,-+

(R*+*2*ENK+PU*2(+'2+(E*I('2N+VIP(*+VI(*E+'P+*FU*2S*S+(,+E*1,M*+T',),N'/I)+

/,2(I1'2I2(PH+C'/E,T'I)+-0*)+/*))P+/,0)S+U,(*2('I))K+E*1,M*+(R*P*+/,2(I1'2I2(P+I2S+

_e



UE,S0/*+*2*ENK+'2+(R*+UE,/*PP+'2P(*IS+,-+*FU*2S'2N+'(H+$R'P+V,0)S+(0E2+I+UE,/*PP+(RI(+

'P+/0EE*2()K+I+2*(+),PP+,-+*2*ENK+'2(,+I+2*(+*2*ENK+NI'2H

!2,(R*E+U,PP'T)*+IUU)'/I(',2+-,E+!"#$%&'"(*'P+(R*+S*M*),U1*2(+,-+*)*/(E'/I))K+

/,2S0/('M*+U')'H+$R*P*+U')'+/I2+T*+(R,0NR(+,-+IP+2I2,V'E*P+I2S+U,(*2('I))K+/,0)S+T*+

0P*S+-,E+(R*+PI1*+J'2S+,-+IUU)'/I(',2P+(RI(+/IET,2+2I2,(0T*P+IE*+/0EE*2()K+*2M'P',2*S+

IP+P*EM'2NH+4,V*M*E+T*/I0P*+(R*P*+P(E0/(0E*P+IE*+I)E*ISK+UE,S0/*S+'2+!"#$%&'"( *

2I(0EI))K+(R*K+/,0)S+U,(*2('I))K+T*+UE,S0/*S+I(+10/R+R'NR*E+Y0I2('(K+I2S+P'N2'-'/I2()K+

),V*E+/,P(+(RI2+/IET,2+2I2,(0T*PH+6)*/(E'/I))K+/,2S0/('M*+U')'+/,0)S+T*+M*EK+0P*-0)+'2+

S*P'N2'2N+2I2,P/I)*+/,1U0('2N+I2S+,(R*E+2,2@T',),N'/I)+2I2,1I/R'2*PH

*#"#* 9(A=-'7!-4!!"#$%&'"(

$R*+-'EP(+!"#$%&'"(+PU*/'*P+f'2'('I))K+S*P'N2I(*S+P(EI'2+9#@_Xg+VIP+'P,)I(*S+

-E,1+(R*+B,(,1I/+%'M*EG+S,V2P(E*I1+-E,1+QIPR'2N(,2+.H&HG+'2+_\de+fk$R*+

!"#$%&'"(+BE,W*/(Gl+Z[[bgH+$R'P+,ENI2'P1G+J2,V2+IP+!"#$%&'"(*4"'%--3("/,&"0+G+VIP+

(R*+-'EP(+,ENI2'P1+-,02S+(,+,F'S'O*+,ENI2'/+/,1U,02SP+(,+/IET,2+S',F'S*+V'(R+'E,2+

,F'S*P+IP+(R*+*)*/(E,2+I//*U(,E+fk$R*+!"#$%&'"(+BE,W*/(Gl+Z[[bgH+!"#$%&'"( *

4"'%--3("/,&"0++'P+I+E,S@PRIU*SG+9EI1@2*NI('M*G+I2I*E,T'/+TI/(*E'I+V'(R+T,(R+-)IN*))I+

I2S+U')'H+$R*+-'EP(+!2*4"'%--3("/,&"0++f'2'('I))K+J2,V2+IP+P(EI'2+9#@_Xg+VIP+'P,)I(*S+

-E,1+-E*PRVI(*E+P*S'1*2(G+I2S+/,0)S+NI'2+*2*ENK+(RE,0NR+E*S0/(',2+,-+'E,2G+

1I2NI2*P*G+0EI2'01+I2S+,(R*E+1*(I)P+f:,M)*K+p+BR'))'UPG+_\ddgH+!2*4"'%--3("/,&"0+*

/I2+I)P,+,F'S'O*+PR,E(+/RI'2+-I((K+I/'SPG+I)/,R,)PG+I2S+1,2,IE,1I('/+/,1U,02SP+P0/R+

IP+(,)0*2*+I2S+UR*2,)+0P'2N+'E,2+IP+'(P+*)*/(E,2+I//*U(,E+f:,M)*K+*(+I)HG+_\\`gH+

!"#$%&'"(+PU*/'*P+/I2+(EI2P-*E+*)*/(E,2P+,2(,+(R*+P0E-I/*+,-+*)*/(E,S*PH+$R'P+IT')'(K+

_d



RIP+I)),V*S+P/'*2('P(P+(,+S*P'N2+2*V+1'/E,T'I)+-0*)+/*))P+VR'/R+/I2+*--'/'*2()K+/,2M*E(+

VIP(*+,ENI2'/+1I((*E+(,+*)*/(E'/'(K+fk$R*+!"#$%&'"(+BE,W*/(Gl+Z[[bgH

!"#$%&'"(+/I2+NE,V+P(E0/(0E*P+/I))*S+U')'G+VR'/R+/I2+T*+0P*S+IP+2I2,V'E*P+

(RI(+IE*+`@X+2I2,1*(*EP+'2+S'I1*(*E+I2S+0U+(,+Z[+q1+'2+)*2N(RH+"K+I)(*E'2N+(R*+N*2*P+

,-+(R*+,ENI2'P1G+P/'*2('P(P+/I2+/E*I(*+1I2K+S'--*E*2(+U')'+V'(R+S'--*E*2(+Y0I)'('*P+I2S+

-02/(',2P+f%*N0*EI+*(+I)HG+Z[[XgH+k#0/R+),2NG+(R'2+/,2S0/('M*+P(E0/(0E*P+IE*+

02UE*/*S*2(*S+'2+T',),NKH+$R'P+/,1U)*(*)K+/RI2N*P+,0E+/,2/*U(+,-+R,V+

1'/E,,ENI2'P1P+/I2+RI2S)*+*)*/(E,2PG+I2S+'(+I)P,+P**1P+)'J*)K+(RI(+1'/E,T'I)+

2I2,V'E*P+/,0)S+T*+0P*-0)+1I(*E'I)P+-,E+(R*+S*M*),U1*2(+,-+*F(E*1*)K+P1I))+

*)*/(E,2'/+S*M'/*P+f%*N0*EI+*(+I)HG+Z[[XgHl

$R*E*+IE*+/0EE*2()K+_`+P*UIEI(*+'S*2('-'*S+PU*/'*P+,-+!"#$%&'"(3*!"#$%&'"( *

%(73--%&",+9*!"#$%&'"(*$"43/>3"0+3+9*!"#$%&'"(*$("4"0+3+9*!"#$%&'"(*&5%?"--"39*

!"#$%&'"(*7($3&3%"9*!"#$%&'"(*5@/(#7"0#?53-,+9*!"#$%&'"(*4"'%--3("/,&"0+9*

!"#$%&'"(*?"-#?53-,+9*!"#$%&'"(*?3&A"(307339*!"#$%&'"(*?+@&5(#?53-,+9*!"#$%&'"(*

+,-.,(("/,&"0+9*!"#$%&'"(*'53#7"0"+9*!"#$%&'"(*,(%033("/,&"0++*I/R+V'(R+(R*'E+,V2+
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",(R+PU*/'*P+,-+!"#$%&'"(+RIM*+(R*+*2OK1*P+2*/*PPIEK+-,E+N)K/,)KP'PG+(R*+
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?(#'#0*"C&5%07"*4"4$(%0"*KH07"0"0'*"'*%-9*DLLJM2



@(6<'&!MB!#'2N)*+/RI1T*E*S+1'/E,T'I)+-0*)+/*))

`b

B"?("+"0'%'3#0*#.*%*+307-"*&5%4$"("/*43&(#$3%-*.,"-*&"--*=3'5*%0*

%0%"(#$3&*%0#/"*%0/*%"(#$3&*&%'5#/"*KN3,*"'*%-9*DLLJM2



$R*+I2,S*+/,2(I'2P+*)*/(E,/R*1'/I))K@I/('M*+1'/E,,ENI2'P1P+(RI(+-02/(',2+IP+

T',/I(I)KP(P+I2S+/I(IT,)'O*+,ENI2'/+1I(*E'I)P+(,+*)*/(E,2PH+#'2/*+(R*+U,P'('M*)K+/RIEN*S+

/I(R,S*+'P+IT',('/G+'(+E*/*'M*P+*)*/(E,2P+-E,1+(R*+I2,S*+I2S+'2'('I(*P+(R*+E*S0/(',2+,-+

,FKN*2+(,+VI(*EH+

*#8#*#" Q(F'-.(/,!D-1G-2&2=A

&*E(I'2+TI/(*E'I)+PU*/'*P+I2Si,E+1'/E,T*P+/I2+(EI2P-*E+*)*/(E,2P+(RE,0NR+I+2I(0EI)+

,F'SI(',2iE*S0/(',2+UE,/*PPH+$R*+UE'1IEK+TI/(*E'I+(RI(+IE*+/IUIT)*+,-+(R'P+UE,/*PP+I2S+(RI(+

IE*+0P*S+'2+C;&P+IE*3+!2*+,-.,(("/,&"0+9*!2*4"'%--3("/,&"0+9*<5"=%0"--%*?,'(".%&3"0+*

I2S+B5#/#."(%C*."((3("/,&"0++f",2S+*(+I)HG+Z[[`gH

*#8#*#* O2-3&!Q/=&'(/,

$R*+I2,S*+I2S+/I(R,S*+1I(*E'I)P+10P(+T*+/,2S0/('M*+I2S+/R*1'/I))K+P(IT)*+'2+

P,)0(',2H+$R*+1,P(+M*EPI(')*+1I(*E'I)+'P+/IET,2+fNEIUR'(*+U)I(*PG+E,SPG+/),(RG+I2S+/IET,2+

UIU*EgH+&IUI/'(K+/I2+T*+'2/E*IP*S+V'(R+(R*+ISS'(',2+,-+MIE',0P+/R*1'/I)P+P0/R+IP+;*f777g+

I2S+C2f75gH+7(+'P+02/)*IE+VR*(R*E+T',-')1+NE,V(R+I2Si,E+UIE('/)*+T0')S@0U+,2+(R*+/IET,2+

P0E-I/*+RIP+I2K+2*NI('M*+),2N+(*E1+*--*/(+,2+C;&+,U*EI(',2+f:,NI2+*(+I)HG+Z[[cgH+

*#8#*#8 5,&F='-2!OFF&G=-'A

$R*+/I(R,S*+1I(*E'I)+10P(+0P*+I+N,,S+*)*/(E,2+I//*U(,E+(RI(+'P+IT)*+(,+P0UU,E(+

P*E'*P+,-+,F'SI(',2+E*I/(',2PH+;*EE'/KI2'S*+fL`t;*f&8gcug+'P+I+N,,S+*)*/(E,2+I//*U(,EH+$R*+

ISMI2(IN*+,-+0P'2N+'(+'P+(RI(+(R*+/I(R,S*+V'))+RIM*+I+U,(*2('I)+/),P*+(,+(RI(+,-+I2+,U*2+

/'E/0'(H+4,V*M*E+L`t;*f&8gcu+/I2+S'--0P*+I/E,PP+(R*+UE,(,2+*F/RI2N*+1*1TEI2*+(,+(R*+

I2,S*+/RI1T*EH+>FKN*2+'P+I2,(R*E+'S*I)+*)*/(E,2+I//*U(,E+T*/I0P*+'(+'P+*IP')K+IMI')IT)*+

I2S+P0P(I'2IT)*+f:,NI2+*(+I)HG+Z[[cgH+72+ISS'(',2G+'(+RIP+I+R'NR+,F'SI(',2+U,(*2('I)+I2S+

UE,S0/*P+VI(*E+'2P(*IS+,-+/R*1'/I)+VIP(*+UE,S0/(PH+

`X



7E,2+/,1U,02SP+IE*+/,11,2)K+0P*S+IP+(EI2P'(',2+1*(I)P+-,E+I*E,T'/+T',/I(R,S*P+

T*/I0P*+(R*K+IE*+1,E*+E*IS')K+IMI')IT)*+(RI2+,(R*E+1*(I)PG+P0/R+IP+1I2NI2*P*H+C;&+

1'/E,T*P+,F'S'O*+;*f77g+(,+;*f777g+I2S+E*)*IP*+*F/*PP+*)*/(E,2P+(,+-'2I)+I//*U(,EPG+P0/R+IP+

,FKN*2+f4*+*(+I)HG+Z[[cgH++

*#8#8 >(1(=/=(-2A!-4!Q(F'-.(/,!@<&,!D&,,A

:IEN*@P/I)*+IUU)'/I(',2+,-+1'/E,T'I)+-0*)+/*))P+'P+UE'1IE')K+)'1'(*S+TK+k'2M*P(1*2(+

/,P(PG+t)IEN*+P/I)*u+(*/R2'/I)+'PP0*P+I2S+-I/(,EP+)'1'('2N+U*E-,E1I2/*G+T,(R+'2+(*E1P+,-+

I2,S'/+I2S+/I(R,S'/+*)*/(E,2+(EI2P-*El+fBRI1+*(+I)HG+Z[[cgH+6PP*2('I))KG+-0*)+/*))P+IE*+

*MI)0I(*S+TK+(R*+I1,02(+,-+*)*/(E'/'(K+(R*K+UE,S0/*H+$R'P+U,V*E+N*2*EI(',2+'P+I--*/(*S+TK+

I+201T*E+,-+S'--*E*2(+UE,/*PP*P+'2/)0S'2N+(R*+J'2*('/P+,-+*)*/(E,2+(EI2P-*E+I(+(R*+I2,S*G+

*)*/(E'/I)+E*P'P(I2/*P+I2S+/I(R,S*+U,(*2('I)+),PP*P+f%*N0*EI+*(+I)HG+Z[[cgH+72+ISS'(',2G+

PU*/'-'/+)'1'(I(',2P+I(+(R*+I2,S*+UE*M*2(+(R*+/0EE*2(+S*2P'(K+,-+(R*+C;&+-E,1+E*I/R'2N+

1IF'101+U,(*2('I)H+$R'P+S*/E*IP*P+(R*+UE,TIT')'(K+,-+1IJ'2N+C;&P+/,11*E/'I))K+

-*IP'T)*H+7(+'P+U,PP'T)*+(RI(+(R*+k(EI2P-*E+,-+(R*+*)*/(E,2P+(,+(R*+I2,S*+(RE,0NR+*)*/(E,2+

PR0(()*P+I2Si,E+I+T',-')1+1I(E'Fl+1IK+T*+VRK+/0EE*2(+S*2P'(K+2*M*E+E*I/R*P+'(P+1IF'101+

U,(*2('I)+f%*N0*EI+*(+I)HG+Z[[cgH+7-+(R'P+'P+(R*+/IP*G+(R*+UE,/*PP*P+TK+VR'/R+(R*+*)*/(E,2+

PR0(()*P+I2S+T',-')1+1I(E'/*P+V,EJ+/,0)S+T*+1,S'-'*S+(,+'2/E*IP*+/0EE*2(+S*2P'(KH+

$R*+S'--0P',2+,-+UE,(,2P+,0(+,-+(R*+T',-')1+)'1'(P+/0EE*2(+S*2P'(K+IP+V*))H+72+

ISS'(',2+(,+*)*/(E,2PG+4o+',2P+IE*+UE,S0/*S+-E,1+(R*+,F'SI(',2+E*I/(',2P+(RI(+,//0E+V'(R'2+

(R*+C;&H+$R*+4o+',2P+UIE('/'UI(*+'2+(R*+UE,S0/(',2+,-+VI(*E+I(+(R*+/I(R,S*H+!P+I+E*P0)(G+

4o+',2P+10P(+(EIM*)+(,+(R*+/I(R,S*+/RI1T*E+'2+,ES*E+(,+UIE('/'UI(*+'2+P0/R+E*I/(',2PH+

%*P*IE/R+PR,VP+(RI(+U,,E+4o+(EI2PU,E(+(,+(R*+/I(R,S*+/I0P*P+I+kP'N2'-'/I2(+

S*/E*IP*+'2+M,)(IN*+*--'/'*2/Kl+f$,EE*P+*(+I)HG+Z[[dgH+72+ISS'(',2G+(R*+1,M*1*2(+,-+,(R*E+

`c



',2P+IP+V*))+IP+4o+-E,1+(R*+I2,S*+/RI1T*E+/I0P*P+I+SE,U+'2+U4H+$R'P+U4+SE,U+

kP0UUE*PP*P+(R*+1'/E,T'I)+1*(IT,)'P1+'2+(R*+I2,S*+/,1UIE(1*2(G+(R*E*TK+E*S0/'2N+(R*+

*--'/'*2/K+V'(R+VR'/R+,ENI2'/+/,1U,02SP+IE*+,ENI2'O*Sl+f$,EE*P+*(+I)HG+Z[[dgH+!P+I+

E*P0)(G+'(+'P+(R,0NR(+(RI(+4o+',2+(EI2PU,E(+'P+(R*+kUE'1IEK+)'1'('2N+-I/(,E+(,+E*I/R'2N+

1IF'101+/0EE*2(+S*2P'(Kl+f$,EE*P+*(+I)HG+Z[[dgH+%*P*IE/R+P0NN*P(P+(RI(+(R*+T0--*E+V'(R'2+

(R*+C;&+10P(+T*+1I'2(I'2*S+I(+I+R'NR*E+/,2/*2(EI(',2+(,+'1UE,M*+4o+(EI2PU,E(+I2S+J**U+

/0EE*2(+S*2P'(K+)*M*)P+0UH

C'/E,T'I)+-0*)+/*))P+(RI(+0(')'O*+IT',('/+/I(R,S*P+-I/*+)'1'(I(',2P+IP+V*))H+!T',('/+

/I(R,S*P+E*Y0'E*+I+/I(I)KP(+,E+*)*/(E,2+1*S'I(,E+(,+I/R'*M*+I+R'NR+EI(*+,-+*)*/(E,2+(EI2P-*EH+

$R*P*+-I/(,EP+'2/E*IP*+(R*+/,P(+I2S+),V*E+(R*+,U*EI(',2I)+P0P(I'2IT')'(K+,-+C;&P+f4*+*(+

I)HG+Z[[cgH+>2*+UE,U,P*S+P,)0(',2+(,+(R'P+'PP0*+'P+(R*+0P*+,-+I*E,T'/+T',/I(R,S*P+(RI(+0P*+

1'/E,,ENI2'P1P+(,+/,1U)*(*+(R*+/I(R,S*+E*I/(',2PH+Q'(R+,FKN*2+IP+(R*+(*E1'2I)+*)*/(E,2+

I//*U(,EG+*)*/(E,2+1*S'I(,EP+P0/R+IP+'E,2+I2S+1I2NI2*P*+/I2+T*+0P*SH+$R*P*+1*S'I(,EP+

IE*+S'E*/()K+E*S0/*S+TK+(R*+/I(R,S*+I2S+(R*2+E*@,F'S'O*S+TK+(R*+TI/(*E'I+f4*+*(+I)HG+Z[[cgH+

72+ISS'(',2G+I2I*E,T'/+T',/I(R,S*P+IE*+I2+I)(*E2I('M*+P,)0(',2+T*/I0P*+(R*K+S'E*/()K+E*S0/*+

*)*/(E,2+I//*U(,EPG+P0/R+IP+2'(EI(*+I2S+P0)-I(*G+(RE,0NR+1'/E,T'I)+1*(IT,)'P1+f4*+*(+I)HG+

Z[[cgH+

72+ISS'(',2+(,+(R*+UE,U,P*S+P,)0(',2PG+-0(0E*+E*P*IE/R+PR,0)S+-,/0P+,2+E*-'N0E'2N+

kE*I/(,E+/,2-'N0EI(',2G+U,V*E+S*2P'(K+I2S+1I(*E'I)+/,P(Pl+(,+1IJ*+)IEN*@P/I)*+C;&P+1,E*+

*/,2,1'/I))K+-*IP'T)*+I2S+E*I)'P('/+fBRI1+*(+I)HG+Z[[cgH

`e



*#8#? D<''&2=!E&A&/'F:

*#8#?#" K/A=&)/=&'!P'&/=1&2=

QIP(*VI(*E+'P+E*/,N2'O*S+IP+I+E*2*VIT)*+E*P,0E/*+(RI(+/I2+UE,S0/*+*)*/(E'/'(KG+

-0*)P+I2S+/R*1'/I)PH+4,V*M*EG+(R*+I*EI(',2+,-+P*VIN*+'2+VIP(*VI(*E+1I2IN*1*2(+

(E*I(1*2(+-I/')'('*P+/E*I(*P+I2+*2*ENK+S*1I2S+,-+IT,0(+[HX+JQRi1`H+72+ISS'(',2G+)IEN*+

I1,02(P+,-+*F/*PP+P)0SN*+IE*+UE,S0/*SG+UE*P*2('2N+UE,T)*1P+-,E+UE,U*E+(E*I(1*2(+I2S+

S'PU,PI)H+C'/E,T'I)+-0*)+/*))P+/I2+UE,M'S*+I2PV*EP+(,+P*M*EI)+,-+(R*+UE,T)*1P+(RI(+

(EIS'(',2I)+VIP(*VI(*E+(E*I(1*2(+-I/')'('*P+-I/*H+6PP*2('I))KG+C;&P+*2IT)*+(R*+E*/,M*EK+,-+

*2*ENK+,0(+,-+(R*+VIP(*VI(*E+'2+I+1,E*+*--'/'*2(+UE,/*PPH+6Y0I))K+'1U,E(I2(G+C;&P+)'1'(+

*F/*PP+UE,S0/(',2+,-+P)0SN*+fQ*'+*(+I)HG+Z[[`gH

%*/*2(+E*P0)(P+PR,V+(RI(+/0EE*2(+S*2P'(K+I2S+U,V*E+UE,S0/(',2+,-+C;&P+1IK+T*+

IUUE,I/R'2N+)*M*)P+R'NR+*2,0NR+(,+P0P(I'2+-0))@P/I)*+'1U)*1*2(I(',2+,-+

T',*)*/(E,/R*1'/I)+VIP(*VI(*E+(E*I(1*2(P+f%,O*2SI)+*(+I)HG+Z[[dgH+

"',*)*/(E'/I)+VIP(*VI(*E+(E*I(1*2(+'P+kTIP*S+,2+(R*+0P*+,-+*)*/(E,/R*1'/I))K+

I/('M*+1'/E,,ENI2'P1Pl+P0/R+IP+(R,P*+-,02S+'2+C;&P+f%,O*2SI)+*(+I)HG+Z[[dgH+

%*P*IE/R*EP+I'1+(,+/E*I(*+I+C;&+(RI(+V,0)S+T*+IT)*+(,+0P*+I+201T*E+,-+,ENI2'/+1I(*E'I)P+

(,+(E*I(+E*I)+VIP(*VI(*EH+4,V*M*EG+IUU)'/I(',2+,-+C;&P+(,+E*I)+VIP(*VI(*E+'2P(*IS+,-+

PK2(R*('/+VIP(*VI(*E+V'(R+J2,V2+T',S*NEISIT)*+P0TP(EI(*P+)*S+(,+I+S*/E*IP*+'2+U,V*E+

UE,S0/(',2H+

$R'P+S*/E*IP*S+U,V*E+UE,S0/(',2+P0NN*P(*S+(RI(+(R*+1'/E,T*P+'2+(R*+C;&+/,0)S+

2,(+S*NEIS*+(R*+k/,1U)*F+1I(*E'I)P+V'(R'2+(R*+VIP(*VI(*El+I2Si,E+(RI(+k/,1U*('2N+

UE,/*PP*P+/,2P01*S+(R*+tIMI')IT)*u+P0TP(EI(*Gl+)*IM'2N+(R*+1'/E,T*P+V'(R+)'(()*+,ENI2'/+

1I((*E+(,+,F'S'O*+f%,O*2SI)+*(+I)HG+Z[[dgH+72+ISS'(',2G+(R*+',2+*F/RI2N*+1*1TEI2*+

P*UIEI('2N+(R*+C;&+/RI1T*EP+/,0)S+RIM*+/,2(E'T0(*S+(,+(R*+S*/E*IP*+'2+U,V*E+

`d



UE,S0/(',2H+Q'(R+(R*+C;&P+E02+,2+VIP(*VI(*EG+',2+PU*/'*P+,(R*E+(RI2+UE,(,2P+/E,PP*S+(R*+

',2+*F/RI2N*+1*1TEI2*H+$R'P+/I0P*S+I+kU4+S*/E*IP*+'2+(R*+I2,S*+/RI1T*E+I2S+I+U4+

'2/E*IP*+'2+(R*+/I(R,S*+/RI1T*El+(RI(+E*P0)(*S+'2+I+k)IEN*+U,(*2('I)+),PP+,-+IT,0(+[H[c+5+

U*E+U4+02'(l+f%,O*2SI)+*(+I)HG+Z[[dgH+

&0EE*2(+E*P*IE/R+'P+-,/0P*S+,2+P,)M'2N+(R*P*+'PP0*P+'2+,ES*E+(,+1IJ*+C;&P+I2+

IUU)'/IT)*+I2S+-*IP'T)*+P,)0(',2+(,+VIP(*VI(*E+1I2IN*1*2(+(E*I(1*2(+U)I2PH+

*#8#?#* U1G,&1&2=/=(-2!-4!Q/'(2&!Q(F'-.(/,!@<&,!D&,,A

72+ISS'(',2+(,+0P*+V'(R'2+VIP(*VI(*E+(E*I(1*2(+-I/')'('*PG+C;&P+RIM*+T**2+

'1U)*1*2(*S+'2+,/*I2'/+*2M'E,21*2(P+(,+U,V*E+P*2P,EP+I2S+1I/R'2*EKH+$R*+-'EP(+

P0//*PP-0)+1IE'2*+C;&+,U*EI(*S+V'(R+I+P(I'2)*PP+P(**)+*)*/(E,S*H+#(I'2)*PP+P(**)+VIP+

/R,P*2+TIP*S+,2+(R*+-'2S'2NP+(RI(+T',-')1P+-,E1*S+'2+I*E,T'/+P*IVI(*E+k'2S0/*+I2+

*--'/'*2(+/I(I)KP'P+,-+,FKN*2+E*S0/(',2+,2+P(I'2)*PP+P(**)Pl+f.01IP+*(+I)HG+Z[[egH+#(I'2)*PP+

P(**)+'P+I)P,+I+E*I)'P('/+1I(*E'I)+T*/I0P*+'(+'P+/,11*E/'I))K+IMI')IT)*+'2+)IEN*+Y0I2('('*P+

I2S+'P+I+UEI/('/I)+I2S+/,P(@*--*/('M*+P,)0(',2H

BE*M',0P+1IE'2*+C;&+S*P'N2P+0(')'O*S+*)*/(E,S*P+/,M*E*S+'2+NEIUR'(*H+4,V*M*E+

(R*K+V*E*+2,(+UEI/('/I)+(,+'1U)*1*2(+'2+,/*I2'/+*2M'E,21*2(P+T*/I0P*+(R*+NEIUR'(*+

*E,S*S+-E,1+T,(R+(R*+I2,S*+I2S+/I(R,S*H+72+/,1UIE'P,2G+P(I'2)*PP+P(**)+C;&P+VIP+

UE,1'P'2N+'2+*FU*E'1*2(I)+(E'I)P+'2+(*E1P+,-+U,V*E+UE,S0/(',2H+72+ISS'(',2G+(R*+P(I'2)*PP+

P(**)+*)*/(E,S*P+S'S+2,(+*E,S*+I2S+E*)*IP*+VIP(*+UE,S0/(P+'2+(R*+VI(*EH+%*P*IE/R*EP+R,U*+

(RI(+(R*+P(I'2)*PP+P(**)+1IE'2*+C;&+V'))+T*+UEI/('/I)+*2,0NR+(,+k,U*EI(*+),V@U,V*E+

/,2P01'2N+1IE'2*+'2P(E01*2(I(',2Pl+0P*S+TK+1IE'2*+T',),N'P(P+f.01IP+*(+I)HG+Z[[egH+

`\



*#? !*)+,-.,(("/,&"0+)@<&,!D&,,A

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

!"#$%&'"(*+,-.,(("/,&"0+*RIP+(R*+IT')'(K+(,+(EI2P-*E+*)*/(E,2P+N*2*EI(*S+-E,1+

1*(IT,)'/+,F'SI(',2+,-+,ENI2'/+/,1U,02SP+S'E*/()K+,2(,+P,)'S+I2,S*PH+7(+'P+(R'P+*--'/'*2(+

(EI2P-*E+(RI(+/,2P'S*EIT)K+*2RI2/*S+C;&+U,V*E+,0(U0(+f#R0J)IG+Z[[bgH+B0E*+/0)(0E*P+,-+

!2*+,-.,(("/,&"0+*0P*+(R*+I2,S*+IP+I+02'Y0*+*)*/(E,2+I//*U(,E+V'(R,0(+(R*+IPP'P(I2/*+,-+

I2K+IE('-'/'I)+*)*/(E,2+1*S'I(,EPH+72+ISS'(',2G+(R*+TI/(*E'I+/I2+/I(I)KO*+*)*/(E,/R*1'/I)+

,F'SI(',2+,-+I+MIE'*(K+,-+,ENI2'/+/,1U,02SP+P0/R+IP+I/*(I(*G+N)0/,P*G+)I/(I(*G+I2S+/*E(I'2+

I)/,R,)PH+CI2K+1,S*E2+C;&+S*P'N2P+k0(')'O*+P(EI'2P+,-+TI/(*E'I+tP0/R+IP+!2*

+,-.,(("/,&"0+u+(RI(+*FU'E*+VR*2+*FU,P*S+(,+I*E,T'/+*2M'E,21*2(P+-,E+*F(*2S*S+U*E',SP+

,-+('1*G+*)'1'2I('2N+(R*'E+IT')'(K+(,+S,2I(*+*)*/(E,2P+(,+(R*+I2,S*+'2+(R*+UE*P*2/*+,-+

,FKN*2l+f#R0J)IG+Z[[bgH+

#*M*EI)+UE,T)*1P+V'(R+(EIS'(',2I)+1'/E,T'I)+/,2M*EP',2+,-+,ENI2'/+1I((*E+(,+

*)*/(E'/'(K+RIM*+IE'P*2+T*/I0P*+k1,P(+1'/E,,ENI2'P1P+,2)K+UIE('I))K+,F'S'O*+(R*'E+,ENI2'/+

P0TP(EI(*P+I2S+(EI2P-*E+I+U,E(',2+,-+(R*P*+*)*/(E,2P+(,+*)*/(E,S*Pl+f",2S+*(+I)HG+Z[[`gH+!2*

+,-.,(("/,&"0++*)*/(E,S*PG+R,V*M*EG+/I2+k-0))K+,F'S'O*+*)*/(E,2+S,2,EP+TK+0P'2N+,2)K+I2+

*)*/(E,S*+IP+(R*+*)*/(E,2+I//*U(,El+f",2S+*(+I)HG+Z[[`gH+!2*+,-.,(("/,&"0+*-0*)+/*))P+IE*+

R'NR)K+UEI/('/I)+T*/I0P*+*)*/(E,2+(EI2P-*E+,-+/*))P+I(+(R*+*)*/(E,S*+'P+S'E*/(+I2S+*--'/'*2(H+

QR*2+U)I/*S+'2+I2,F'/+1IE'2*+P*S'1*2(P+I2S+/,22*/(*S+(,+P'1')IE+*)*/(E,S*P+'2+

,F'/+VI(*EG+NEIUR'(*+I2S+U)I('201+*)*/(E,S*P+/,2S0/(+RIEM*P(IT)*+*)*/(E'/I)+U,V*E+f",2S+

*(+I)HG+Z[[`gH+7(+VIP+TIP*S+,2+(R'P+,TP*EMI(',2G+(RI(+!2*+,-.,(("/,&"0+*V*E*+0P*S+V'(R'2+

C;&P+-,E+(R*+-'EP(+('1*H+72+ISS'(',2G+!2*+,-.,(("/,&"0++,ENI2'P1P+V*E*+-,02S+(,+T*+R'NR)K+

*2E'/R*S+,2+C;&+I2,S*PH+#'2/*+(R*K+k(EI2P-*E+*)*/(E,2P+(,+,(R*E+'2P,)0T)*+*)*/(E,2+

b[



I//*U(,EPl+E*P0)(P+,-+(R*P*+UE*)'1'2IEK+P(0S'*P+P0NN*P(*S+(RI(+(R*+*)*/(E,S*+P0E-I/*P+

P*EM*S+IP+(*E1'2I)+*)*/(E,2+I//*U(,EP+f",2S+*(+I)HG+Z[[`gH+

*#?#* D<''&2=!E&A&/'F:

*#?#*#" 0(1&2A(-2/,,7!I=/.,&!O2-3&A!V0IOW!4-'!U23<A='(/,!IF/,&!Q@DA

CI2K+'2S0P(E'I)+UE,/*PP*P+(RI(+E*Y0'E*+,FKN*2+I2S+RKSE,N*2+0P*+.#!+*)*/(E,S*P+

UIE('/0)IE)K+-,E+(R*'E+*--'/'*2(+*)*/(E,/I(I)K('/+UE,U*E('*PH+.#!+*)*/(E,S*P+IE*+0P*-0)+'2+

M,)I(')*+*2M'E,21*2(P+T*/I0P*+(R*K+IE*+/,EE,P',2+E*P'P(I2(+I2S+S,+2,(+/RI2N*+PRIU*+

(RE,0NR,0(+(R*'E+)'M*PH+72+ISS'(',2G+(R*K+IE*+1,E*+/,1UI/(+(RI2+(EIS'(',2I)G+T0)JK+NEIUR'(*+

*)*/(E,S*PH+!2*+,-.,(("/,&"0+*VIP+0P*S+(,+S*(*E1'2*+'-+kS'1*2P',2I))K+P(IT)*+I2,S*P+

t/,0)Su+NE,V+*)*/(E,/R*1'/I))K+I/('M*+T',-')1Pl+f.01IP+*(+I)HG+Z[[dgH+7-+.#!P+UE,M*S+(,+

T*+*--*/('M*G+(R*K+V,0)S+T*+k*F/*))*2(+/I2S'SI(*P+-,E+P/I)'2N+0U+'2S0P(E'I)+C;&+U'),(Pl+

f.01IP+*(+I)HG+Z[[dgH+

%*P0)(P+PR,V*S+(RI(+T',-')1P+/,2(I'2'2N+!2*+,-.,(("/,&"0+*S*M*),U*S+,2+T,(R+

NEIUR'(*+I2S+.#!+*)*/(E,S*PH+$R*+E*P0)('2N+T',-')1P+UE,S0/*S+,2+(R*+.#!+*)*/(E,S*P+

V*E*+IT)*+(,+kP0P(I'2+/0EE*2(+S*2P'('*P+t(RI(+V*E*u+R'NR*E+(RI2+UE*M',0P)K+E*U,E(*Sl+

f.01IP+*(+I)HG+Z[[dgH+!P+I+E*P0)(G+.#!+*)*/(E,S*P+0P*S+'2+!2*+,-.,(("/,&"0+*C;&P+V,0)S+

T*+P0'(IT)*+-,E+/E*I('2N+)IEN*EG+1,E*+'2S0P(E'I))K+*--*/('M*+C;&PH

*#?#*#* I(62/,(26!J/=:)/7!U3&2=(4(F/=(-2!=-!U1G'-%&!J-)&'!J'-3<F=(-2

;)IN*))I+I2S+U')'+IE*+(V,+/E'('/I)+/,1U,2*2(P+,-+!2*+,-.,(("/,&"0+*(RI(+/,2(E'T0(*+

(,+T',-')1+-,E1I(',2H+$R*P*+I((E'T0(*P+I)P,+/,2(E'T0(*+P'N2'-'/I2()K+(,+*)*/(E,2+-),V+'2+!2*

+,-.,(("/,&"0+)1*S'I(*S+C;&PH+!2*+,-.,(("/,&"0+*VIP+(R*+TI/(*E'I)+PU*/'*P+,-+'2(*E*P(+'2+

(R'P+E*P*IE/R+P(0SK+T*/I0P*+k'(+'P+,-(*2+(R*+UE*S,1'2I2(+PU*/'*P+'2+I+MIE'*(K+,-+

P*S'1*2(IEK+*2M'E,21*2(P+VR*E*+;*f777g+E*S0/(',2+'P+'1U,E(I2(l+f$EI2+*(+I)HG+Z[[dgH+72+

ISS'(',2G+(R*+IT')'(K+,-+!2*+,-.,(("/,&"0+*(,+kE*1*S'I(*+/,2(I1'2I(*S+*2M'E,21*2(P+I2S+

b_



UE,S0/*+*)*/(E'/'(Kl+PUIEJ*S+'2(*E*P(+-,E+-0E(R*E+P(0SK+f$EI2+*(+I)HG+Z[[dgH+$R*E*-,E*G+

E*P*IE/R*EP+V'PR*S+(,+*FU),E*+(R*+1*/RI2'P1P+(RI(+/,2(E,)+(R*+PK2(R*P'P+,-+(R*+-)IN*))I+

I2S+U')'+(,+U,(*2('I))K+'2/E*IP*+*FUE*PP',2+I2S+(R*E*TK+'2/E*IP*+U,V*E+UE,S0/(',2H

#U*/'-'/+P'N2I)'2N+UI(RVIKP+IE*+UE'1IE')K+E*PU,2P'T)*+-,E+-)IN*))I+I2S+U')'+

PK2(R*P'PH+!//,ES'2N+(,+(R'P+P(0SKG+I+(,(I)+,-+e[+R,1,),NP+,-+/R*1,(IF'P+N*2*P+V*E*+

IEEI2N*S+'2+P*M*EI)+/)0P(*EP+2*IE+I2S+IE,02S+(R*+-)IN*))IE+N*2*P+f$EI2+*(+I)HG+Z[[dgH+

4,V*M*EG+02)'J*+12*&#-3G+2,(+I))+,-+(R*P*+/)0P(*EP+V*E*+),/I(*S+2*IE+(R*+-)IN*))IE+N*2*PH+

%*P*IE/R*EP+/,2/)0S*S+(RI(+k(R*+201*E,0P+/R*1,@E*/*U(,EP+I2S+/R*1,(IF'P@)'J*+N*2*+

/)0P(*EP+,-+!2*+,-.,(("/,&"0+*IUU*IE*S+(,+T*+E*PU,2P'T)*+-,E+I+S'M*EP*+P*(+,-+P'N2I)'2N+

-02/(',2Pl+f$EI2+*(+I)HG+Z[[dgH+#U*/'-'/I))KG+(R*K+E*IP,2*S+(RI(+(R*P*+N*2*+/)0P(*EP+V*E*+

/,22*/(*S+V'(R+kN*2*+E*N0)I(',2+I2S+T',-')1+-,E1I(',2+(RE,0NR+-02/(',2I))K+I2S+PUI('I))K+

S'P('2/(+P'N2I)'2N+UI(RVIKPl+f$EI2+*(+I)HG+Z[[dgH+;0E(R*E+E*P*IE/R+UE,U,P*S+(RI(+

1,S'-'/I(',2P+PR,0)S+T*+1IS*+(,+(R*P*+P'N2I)'2N+UI(RVIKP+(,+'2/E*IP*+*FUE*PP',2+,-+

-)IN*))I+I2S+U')'+I2S+'1UE,M*+U,V*E+UE,S0/(',2H

*#?#*#8 U2F'&/A&3!E&AG('/=(-2!E/=&A

;IP(*E+EI(*P+,-+E*PU'EI(',2+V,0)S+/I0P*+!2*+,-.,(("/,&"0+*(,+1,E*+Y0'/J)K+/,2M*E(+

,ENI2'/+/,1U,02SP+'2(,+*)*/(E'/'(K+V'(R'2+C;&PH+$R*E*-,E*G+1I2K+E*P*IE/R*EP+-,/0P+(R*'E+

*--,E(P+,2+'S*2('-K'2N+VR'/R+'2/E*IP'2N+E*PU'EI(',2H+!+1IW,E+P(EI(*NK+'2+(R'P+UE,/*PP+'P+(,+

P(0SK+VR'/R+N*2*+S*)*(',2PG+'-+I2KG+V,0)S+'2/E*IP*+E*PU'EI(',2+EI(*P+f7OI))I)*2+*(+I)HG+

Z[[dgH+$R'P+E*P*IE/R+V,0)S+0)('1I(*)K+)*IS+(,+P(EI'2P+(RI(+UE,S0/*+*)*/(E'/'(K+-IP(*E+(RI2+

/0EE*2(+P(EI'2PH+

!2K+N*2*+S*)*(',2P+(RI(+E*P0)(*S+'2+I2+k'2/E*IP*+'2+(R*+/*))0)IE+!$B+S*1I2SG+

*'(R*E+TK+/E*I('2N+!$B@/,2P01'2N+-0(')*+/K/)*P+,E+S*/E*IP'2N+(R*+IMI')IT')'(K+,-+E*S0/'2N+

bZ



*Y0'MI)*2(Pl+V*E*+(R,0NR(+(,+T*+P0//*PP-0)+I(+'2/E*IP'2N+E*PU'EI(',2+EI(*P+f7OI))I)*2+*(+I)HG+

Z[[dgH+

%*P*IE/R*EP+*2N'2**E*S+I+PU*/'-'/+P(EI'2+,-+!2*+,-.,(("/,&"0+*(RI(+PR,V*S+

'2/E*IP*S+EI(*P+,-+E*PU'EI(',2H+$R*+PU*/'-'/+N*2,1*+,-+(R'P+2*V+P(EI'2+PR,V*S+(RI(+

k(EI2P/E'U(+)*M*)P+V*E*+R'NR*E+-,E+N*2*P+'2M,)M*S+'2+*2*ENK+1*(IT,)'P1G+*PU*/'I))K+'2+

(R,P*+*2/,S'2N+$&!+/K/)*+*2OK1*PG+P0T02'(P+,-+(R*+8!.4+S*RKSE,N*2IP*G+I2S+UE,(*'2P+

'2M,)M*S+'2+*)*/(E,2+I//*U(,E+E*S0/(',2l+f7OI))I)*2+*(+I)HG+Z[[dgH+;0E(R*E+*--,E(P+(,+(IEN*(+

(R*P*+PU*/'-'/+'P,)I(*P+V,0)S+/,2(E'T0(*+(,+U*E1I2*2(+'2/E*IP*S+E*PU'EI(',2+EI(*P+I2S+

'2/E*IP*S+U,V*E+,0(U0(+,-+!2*+,-.,(("/,&"0++C;&PH+QR')*+(R*+/0EE*2(+P(EI'2P+RIM*+,2)K+

T**2+UE,M*2+(,+'2/E*IP*+(R*+EI(*+,-+E*PU'EI(',2+'(+'P+UE*S'/(*S+(RI(+(R*K+V'))+I)P,+PR,V+I+

/,2/0EE*2(+'2/E*IP*+'2+*)*/(E'/I)+UE,S0/(',2H

*#C!!!!!U2!I<11/'7

• !P+(R*+V,E)S+P0UU)K+,-+-,PP')+-0*)P+'P+E022'2N+),VG+V,E)S+*2*ENK+/,2P01U(',2+

'P+'2/E*IP'2NG+I2S+(R*+*2M'E,21*2(+'P+I2+*M*E@NE,V'2N+/,2/*E2G+(R*+2**S+-,E+

/)*I2G+*--'/'*2(+*2*ENK+P,0E/*P+'P+T*/,1'2N+P(E,2N*EH+

• $R*E*+IE*+1I2K+/)*I2+P,0E/*+,U(',2P+IE'P'2NG+T0(+*I/R+,2*+RIP+I+02'Y0*+

S'PISMI2(IN*H+

• C'/E,T'I)+-0*)+/*))P+IE*+,2*+*FI1U)*+,-+I+E*M,)0(',2IEK+U,V*E+P,0E/*G+VR'/R+

1IK+T*+M'IT)*+'2+(R*+-0(0E*H+

• $R*+I2I*E,T'/+TI/(*E'I+!"#$%&'"(*+,-.,(("/,&"0++/I2+S,2I(*+*)*/(E,2P+(,+

1*(I)P+IP+UIE(+,-+'(P+2I(0EI)+1*(IT,)'P1H+$R'P+02'Y0*+IT')'(K+1IJ*P+(R*1+

I)1,P(+U*E-*/(+-,E+0P*+'2+1'/E,T'I)+-0*)+/*))PH+

b`



• !+S'PISMI2(IN*+R,V*M*EG+'(+(RI(+T*/I0P*+(R*+TI/(*E'I+'P+/)IPP'-'*S+IP+I2+

,T)'NI(*+I2I*E,T*+I2S+/I2+2,(+P0EM'M*+'2+I(1,PUR*E'/+)*M*)P+,-+,FKN*2H

• #0U*E,F'S*+S'P10(IP*+I2S+/I(I)IP*+IE*+(V,+*2OK1*P+I*E,T'/+TI/(*E'I+UE,S0/*G+

VR'/R+/,2-*E+E*P'P(I2/*+(,+(,F'/+,FKN*2+PU*/'*PG+UE,(*/('2N+(R*+/*))H

• BE*M',0P+E*P*IE/R+RIP+T**2+S,2*+(RI(+PR,VP+(R*+'2P*E(',2+,-+(R*P*+N*2*P+I2S+

(R0P+'2/E*IP*S+*FUE*PP',2+,-+(R*P*+*2OK1*PG+'2/E*IP*P+TI/(*E'I)+(,)*EI2/*+(,+

,FKN*2H

• "K+'2/E*IP'2N+(R*+I*E,(,)*EI2/*+,-+!"#$%&'"(*+,-.,(("/,&"0+G+'(+V'))+1IJ*+

(R*P*+TI/(*E'I+I+1,E*+M'IT)*+P,0E/*+,-+*2*ENK+'2+I+1'/E,T'I)+-0*)+/*))H

$R'P+)*ISP+(,+(R*+RKU,(R*P'P3+,M*E*FUE*PP'2N+(R*+I2('@,F'SI('M*+P(E*PP+N*2*P+

&%'%-%+"+I2S++,?"(#C3/"*/3+4,'%+"+'2+!"#$%&'"(*+,-.,(("/,&"0++V'))+E*P0)(+'2+*)*MI(*S+

(,)*EI2/*+,-+(R*+TI/(*E'I+(,+I(1,PUR*E'/+,FKN*2H

bb



&RIU(*E+`3+++++C*(R,S,),NK

8#"!!!!!E&A&/'F:!;<&A=(-2

!E*+(R*+/I(I)IP*+I2S+P0U*E,F'S*+S'P10(IP*+N*2*P+'2+!"#$%&'"(*+,-.,(("/,&"0+*

-02/(',2I)v+7-+P,G+/I2+,M*E@*FUE*PP',2+,-+(R*P*+N*2*P+)*IS+(,+I2+'2/E*IP*+'2+I*E,(,)*EI2/*v

8#"#"!!!!!E&A&/'F:!$.X&F=(%&

$*I1+'96C+P,0NR(+(,+'2M*P('NI(*+(R*+-02/(',2I)'(K+,-+,F'SI('M*+P(E*PP+*2OK1*P+'2+

(R*+I2I*E,T'/+TI/(*E'01+!2*+,-.,(("/,&"0++I2S+(R*'E+*--*/(+,2+'(P+I*E,(,)*EI2/*H+Q*+/R,P*+

(,+-,/0P+,2+/I(I)IP*+I2S+P0U*E,F'S*+S'P10(IP*+S0*+(,+(R*'E+V'S*+I//*U(I2/*+IP+(V,+,-+(R*+

1,P(+'1U,E(I2(+,F'SI('M*+P(E*PP+*2OK1*PH+Q*+UE,U,P*S+(,+/E*I(*+I+U)IP1'S+/,2(I'2'2N+

/I(I)IP*+I2S+I+U)IP1'S+/,2(I'2'2N+P0U*E,F'S*+S'P10(IP*+(R*2+'2P*E(+*I/R+P*UIEI(*)K+'2(,+

!2*+,-.,(("/,&"0+H+

$R'P+UE,/*S0E*+T*NI2+V'(R+/),2'2NH+Q*+*F(EI/(*S+(R*+/I(I)IP*+I2S+P0U*E,F'S*+

S'P10(IP*+N*2*P+-E,1+!2*+,-.,(("/,&"0++N*2,1'/+.8!H+$R'P+N*2,1'/+.8!+-'EP(+RIS+(,+

T*+RIEM*P(*S+-E,1+/0)(0E*S+/*))PH+$R*+N*2*P+,-+'2(*E*P(+V*E*+(R*2+I1U)'-'*S+0P'2N+B&%+

I2S+'2P*E(*S+'2(,+U&%ZH_+0P'2N+$!+&),2'2NH+$R*P*+U)IP1'SP+V*E*+(EI2P-,E1*S+'2(,+12*

&#-3+I2S+(R*+,E'*2(I(',2+,-+(R*+N*2*+'2+(R*+U)IP1'S+VIP+/R*/J*S+0P'2N+S'N*P(PG+-,)),V*S+TK+

*)*/(E,UR,E*P'PH+B)IP1'S+.8!+VIP+P*Y0*2/*S+I(+(R'P+('1*H

!+P0T/),2'2N+UE,/*S0E*+I)),V*S+0P+(,+1,M*+,0E+N*2*P+,-+'2(*E*P(+-E,1+U&%ZH_+(,+

U%9XG+I+M*/(,E+*FUE*PP'T)*+'2+!2*+,-.,(("/,&"0++I2S+0P'2N+I+U(I/)I/+UE,1,(,EH+$R'P+VIP+

I//,1U)'PR*S+TK+S'N*P('2N+U&%ZH_+V'(R+,0E+N*2*P+,-+'2(*E*P(+V'(R+"I147+I2S+AR,7+I2S+

/0(('2N+,0(+(R*+N*2*P+,-+'2(*E*P(H+U%9X+VIP+I)P,+S'N*P(*S+V'(R+"I147+I2S+AR,7H+$R*+

N*2*P+,-+'2(*E*P(+V*E*+)'NI(*S+'2(,+P*UIEI(*+U%9X+U)IP1'SP+I2S+(EI2P-,E1*S+'2(,+12*&#-3*

bX



-,E+P(,EIN*+I2S+I1U)'-'/I(',2H+$R*+U)IP1'S+VIP+(R*2+*F(EI/(*S+-E,1+12*&#-3+I2S+

(EI2P-,E1*S+'2(,+!2*+,-.,(("/,&"0+H+

.I(I+VIP+/,))*/(*S+(,+S*(*E1'2*+)*M*)P+,-+P0U*E,F'S*+S'P10(IP*+I2S+/I(I)IP*+

I/('M'(K+T*-,E*+I2S+I-(*E+(EI2P-,E1I(',2+V'(R+(R*P*+N*2*PH+9*2*+*FUE*PP',2+)*M*)PG+*2OK1*+

I/('M'(K+)*M*)PG+I2S+I*E,(,)*EI2/*+V*E*+1*IP0E*S+'2+(R*+V')S+(KU*+I2S+/,1UIE*S+(,+

(EI2P-,E1I2(PH

8#*!!!!!L/F=&'(/,!IG&F(&A

8#*#"!!!!!+#!A<,4<''&3<F&2A!0>"

!2*+,-.,(("/,&"0++.:_+'P+I+V')S+(KU*+P(EI'2+UE,M'S*S+(,+0P+TK+.EH+.*E*J+:,M)*KG+

?2'M*EP'(K+,-+CIPPI/R0P*((PG+!1R*EP(H+7(+'P+(R*+P(EI'2+0P*S+'2+:,M)*K+:ITP+-,E+1*(IT,)'/+

*2N'2**E'2N+E*P*IE/RH

8#*#*!!!!!5AF:&'(F:(/!F-,(!I='/(2

12*&#-3*.4_[w+'P+/,11,2)K+0P*S+'2+1'/E,T',),NK+)ITP+-,E+'(P+02'Y0*)K+0P*-0)+

UE,U*E('*P+f.0E-**+*(+I)HG+Z[[dgH+7(+'P+J2,V2+-,E+'(P+R'NR+(EI2P-,E1I(',2+*--'/'*2/KG+IT')'(K+

(,+(IJ*+0U+)IEN*+U)IP1'SPG+U)IP1'S+P(IT')'(KG+I2S+)I/J+,-+1*(RK)I(',2@S*U*2S*2(+E*P(E'/(',2+

*2OK1*PH+$R'P+P(EI'2+VIP+/E*I(*S+0P'2N+I+P*E'*P+,-+N*2*('/+1I2'U0)I(',2P+T*-,E*+(R*+

/0EE*2(+*EI+,-+1,)*/0)IE+T',),NKH+7(+RIP+T*/,1*+I+0T'Y0'(,0P+/R,'/*+-,E+(EI2P-,E1I(',2P+'2+

)ITPH

8#8!!!!!+'-)=:!D-23(=(-2A

8#8#"!!!!!!*)+,-.,(("/,&"0+!+'-)=:!D-23(=(-2A

#,1*+,-+(R*+NE,V(R+/,2S'(',2P+,-+!2++,-.,(("/,&"0++IE*+02'Y0*+(,+'(P+N*20P+I2S+

2,(+-,02S+'2+1,P(+TI/(*E'IH+C,P(+020P0I)+'P+'(P+2**S+-,E+I2+ISS*S+*)*/(E,2+I//*U(,EH+72+,0E+

bc



1*S'IG+(R'P+2**S+VIP+1*(+(RE,0NR+*'(R*E+-01IE'/+I/'S+'2+,0E+k;01IE'/+!/'S+C*S'01l+

f;!Cg+,E+(RE,0NR+-*EE'/+/'(EI(*+'2+,0E+k;*EE'/+&'(EI(*+C*S'01l+f;&CgH+",(R+*)*/(E,2+

I//*U(,EP+V*E*+XX+1C+'2+(R*'E+-'2I)+fI-(*E+'2,/0)01g+/,2/*2(EI(',2PH+

!2*+,-.,(("/,&"0++VIP+NE,V2+'2+I)1,P(+2*0(EI)+fU4+cHd@eH[g+/,2S'(',2PH+;!C+I2S+

;&C+V*E*+T0--*E*S+V'(R+I+T'/IET,2I(*i&>Z+T0--*EH+!2*+,-.,(("/,&"0+O+UE,S0/(',2+,-+

RKSE,N*2+',2P+/I0P*S+S*/E*IP*P+'2+U4+'2+1*S'I+)I/J'2N+I+T0--*EH+9E,V(R+(*1U*EI(0E*+VIP+

R*)S+IP+/),P*+(,+`[x&+IP+U,PP'T)*H

;!C+/,2P'P(*S+,-+XX+1C+P,S'01+-01IEI(*G+`[+1C+8I4&>`G+X+1C+84b&)G+_HX+

1C+L&)G+Z[+1C+8I&4`&>ZG+I2S+X+1C+8I4ZB>bH+!+(EI/*+1'2*EI)+P,)0(',2+-E,1+!$&&+

VIP+ISS*S+I(+I+_[[A+S')0(',2H+$R*+1*S'01+VIP+(R*2+T0TT)*S+-,E+,2*+R,0E+U*E+)'(*E+V'(R+

e[n+2'(E,N*2G+`[n+&>Z+(,+E*1,M*+I2K+S'PP,)M*S+,FKN*2H+;,)),V'2N+T0TT)'2NG+(R*+U4+

VIP+ISW0P(*S+(,+cHd@eH[H+!+P(,/J+,-+[H_n+E*PIO0E'2+VIP+ISS*S+I(+[HX+1:+E*PIO0E'2+i+:+

1*S'I+IP+I2+,FKN*2+'2S'/I(,EH+:@/KP(*'2*+VIP+ISS*S+I(+I+_+1C+/,2/*2(EI(',2m+'2+I2+

I2,F'/+*2M'E,21*2(+:@/KP(*'2*+(0E2P+E*PIO0E'2+/)*IEH+72+ISS'(',2G+'(+VIP+'1U,E(I2(+(,+

/R*/J+(R*+U4+,-+I0(,/)IM*S+1*S'IG+IP+(R*+U4+,-(*2+W01U*S+(,+IT,M*+dH[H+$R*+U4+VIP+

I)VIKP+E*ISW0P(*S+(,+cHd@eH[H+$R'P+1*S'01+VIP+1,S*)*S+-E,1+I+!2*4"'%--3("/,&"0+*

NE,V(R+1*S'01+0P*S+-,E+T',E*1*S'I(',2+E*P*IE/R+fB'VJR,VG+Z[[dgH

;!C+VIP+0P*S+IP+(R*+UE'1IEK+NE,V(R+1*S'01+-,E+!2*+,-.,(("/,&"0+H+!2,F'/+

/,2S'(',2P+V*E*+*IPK+(,+M'P0I))K+/,2-'E1+S0*+(,+(R*+E*PIO0E'2+,FKN*2+'2S'/I(,EH+$R'P+

1*S'01+(0E2*S+-E,1+/)*IE+(,+U'2J+'2+(R*+UE*P*2/*+,-+,FKN*2+S0*+(,+(R*+/,),E+/RI2N*+0U,2+

,F'SI(',2+,-+E*PIO0E'2H+$R*+/)*IE+1*S'01+I)),V*S+M'P0I)+'2PU*/(',2+,-+(0ET'S'(K+-,E+

02I1T'N0,0P+S*(*/(',2+,-+TI/(*E'I)+NE,V(R+,E+)I/J+,-+NE,V(RH+&*))+S*2P'('*P+E*I/R*S+

I)1,P(+_[\+/*))Pi1:+'2+P(I(',2IEK+URIP*H

be



;!C@PU*/+/,2P'P(*S+,-+;!C+V'(R+(R*+ISS'(',2+,-+(R*+I2('T',('/+PU*/('2,1K/'2+'2+

,ES*E+(,+P*)*/(+-,E+(EI2P-,E1*S+!2*+,-.,(("/,&"0++/*))P+S0E'2N+NE,V(RH

;&C+/,2P'P(*S+,-+XX+1C+-*EE'/+/'(EI(*G+`[+1C+8I4&>`G+X+1C+84b&)G+_HX+1C+

L&)G+Z[+1C+8I&4`&>ZG+I2S+X+1C+8I4ZB>bH+!+(EI/*+1'2*EI)+P,)0(',2+-E,1+!$&&+VIP+

ISS*S+I(+I+_[[A+S')0(',2H+$R*+1*S'01+VIP+(R*2+T0TT)*S+-,E+,2*+R,0E+U*E+)'(*E+V'(R+e[n+

2'(E,N*2G+`[n+&>Z+(,+E*1,M*+I2K+S'PP,)M*S+,FKN*2H+$R*+U4+VIP+(R*2+ISW0P(*S+(,+cHd@

eH[H+!P+T*-,E*G+'(+VIP+'1U,E(I2(+(,+/R*/J+(R*+U4+,-+I0(,/)IM*S+1*S'IG+IP+(R*+U4+,-(*2+

W01U*S+(,+IT,M*+dH[H+$R'P+1*S'01+'P+I+!2*4"'%--3("/,&"0++NE,V(R+1*S'01+0P*S+-,E+

T',E*1*S'I(',2+E*P*IE/R+fB'VJR,VG+Z[[dgH

;&C+VIP+0P*S+(,+/,2-'E1+(R*+UE*P*2/*+,-+!2*+,-.,(("/,&"0+H+$R*+1*S'01+VIP+I+

E0P(K+NE**2@TE,V2+/,),E+T*-,E*+NE,V(R+I2S+)'NR(+K*)),V+I-(*E+NE,V(R+S0*+(,+(R*+E*S0/(',2+

,-+-*EE'/+/'(EI(*+(,+-*EE,0P+/'(EI(*+TK+(R*+TI/(*E'IH+"*/I0P*+(R*+-*EE'/+/'(EI(*+/I2+,2)K+T*+

E*S0/*S+TK+1*1T*EP+,-+(R*+!"#$%&'"(+N*20P+I2S+I+-*V+,(R*E+N*2*EI+f2,2*+,-+VR'/R+V*E*+

0P*S+I2KVR*E*+'2+(R*+?C"7@&!%"+T0')S'2NgG+/,),E+/RI2N*+I-(*E+'2,/0)I(',2+'P+I+P'1U)*+

VIK+(,+/,2-'E1+(RI(+(R*+Y0*P(',2IT)*+'2,/0)I+IE*+I/(0I))K+!"#$%&'"(H+$R'P+(*P(+VIP+0P*S+

(,+/,2-'E1+(R*+UE*P*2/*+,-+!"#$%&'"(*'-+/,2(I1'2I(',2+VIP+P0PU*/(*SH+!2*+,-.,(("/,&"0+*

NE*V+)*PP+S*2P*)K+'2+(R'P+1*S'01+(RI2+'2+;!CH

9E,V(R+U)I(*P+/,2P'P(*S+,-+;!C+'2+I+_n+INIEH+BE',E+(,+'2,/0)I(',2+(R*+NE,V(R+

U)I(*P+V*E*+)*-(+,M*E2'NR(+'2+I2+I2I*E,T'/+/RI1T*E+(,+*Y0')'TEI(*+I2S+I)),V+I))+,FKN*2+(,+

S'--0P*+,0(H

;!C@PU*/+U)I(*P+V*E*+;!C+U)I(*P+V'(R+PU*/('2,1K/'2+ISS*S+-,E+P*)*/(',2+,-+

(EI2P-,E1I2(PH

!$&&+$EI/*+C'2*EI)+#,)0(',2+/,2P'P(*S+,-+[HXN+6.$!G+`H[N+CN#>b+y+e4Z>G+[HXN+

bd



C2#>b+y+4Z>G+_H[N+8I&)G+[H_N+;*#>b+y+e4Z>G+[H_N+&,f8>`gZ+y+c4Z>G+[H_N+&I&)Z+

fI2RKSE,0PgG+[H_N+]2#>b+y+e4Z>G+[H[_N+&0#>b+y+X4Z>G+[H[_N+!)Lf#>bgZ+fI2RKSE,0PgG+

[H[_N+4`">`G+[H[_N+8IZC,>b+y+Z4Z>G+[H[[_N+8IZ#*>`+fI2RKSE,0PgG+[H[_N+8IZQ>b+y+

Z4Z>G+[H[ZN+8'&)Z+y+c4Z>+U*E+)'(*E+,-+S'P('))*S+VI(*E+f!$&&G+Z[[ZgH

!$&&+5'(I1'2+#,)0(',2+/,2P'P(*S+,-+ZH[+1N+T',('2G+ZH[+1N+-,)'/+I/'SG+_[H[+1N+

UKE'S,F'2*+RKSE,/R),E'S*G+XH[+1N+(R'I1'2*•4&)G+XH[+1N+E'T,-)IM'2G+XH[+1N+2'/,('2'/+

I/'SG+XH[+1N+/I)/'01+.@fog@UI2(,(R*2I(*G+[H_+1N+M'(I1'2+"_ZG+XH[+1N+U@!1'2,T*2O,'/+

I/'SG+(R',/('/+I/'S+U*E+)'(*EH+QR')*+(R'P+P,)0(',2+VIP+,E'N'2I))K+/I))*S+-,E+'2+T,(R+;&C+I2S+

;!C+UE,(,/,)PG+V*+S*(*E1'2*S+'(+RIS+M*EK+)'(()*+*--*/(+,2+(R*+NE,V(R+EI(*+,-+!2*

+,-.,(("/,&"0++I2S+(R0P+)*-(+'(+,0(+,-+,0E+1*S'I+f!$&&G+Z[[ZgH

8#8#*!!!!!1*)&#-2!+'-)=:!D-23(=(-2A

12*&#-3+VIP+0P*S+'2+U'),(+E02P+-,E+I*E,(,)*EI2/*+I2S+N*2*+*FUE*PP',2+(*P(P+IP+V*))+

IP+(,+I1U)'-K+U)IP1'SPH+7(+VIP+NE,V2+*'(R*E+,2+U)I(*P+,E+'2+(V,+P*UIEI(*+)'Y0'S+1*S'I3+

:0E'I@"*E(I2'+"E,(R+f:"g+I2S+$*EE'-'/+"E,(R+f$"gH+!2K+)'Y0'S+1*S'I+V*E*+PRIJ*2+S0E'2N+

NE,V(RH+!))+12*&#-3+V*E*+NE,V2+I(+`ex&H

:"+/,2P'P(*S+,-+_n+(EKU(,2*G+[HXn+K*IP(+*F(EI/(G+I2S+[H[Xn+8I&)+'2+S'P('))*S+

VI(*E+f#I1TE,,J+*(+I)HG+_\d\gH+

:"+U)I(*P+V*E*+1IS*+V'(R+:"+'2+I+_n+INIEH

:"@PU*/+U)I(*P+V*E*+1IS*+V'(R+:"+'2+I+_n+INIEH+$R*+I2('T',('/+PU*/('2,1K/'2+

VIP+ISS*S+IP+(R*+1*S'01+/,,)*SH+$R*P*+U)I(*P+V*E*+0P*S+-,E+12*&#-3*(EI2P-,E1*S+V'(R+(R*+

U)IP1'S+U%9XH

b\



:"@I1U@ANI)+U)I(*P+V*E*+1IS*+V'(R+:"+'2+I+_n+INIEH+$R*+I2('T',('/+I1U'/'))'2+

VIP+ISS*S+IP+(R*+1*S'01+/,,)*SH+$R*P*+U)I(*P+V*E*+0P*S+-,E+12*&#-3+(EI2P-,E1*S+V'(R+(R*+

U)IP1'S+U&%ZH_H

$"+/,2P'P(*S+,-+_HZn+(EKU(,2*G+ZHbn+K*IP(+*F(EI/(G+b+1:+N)K/*E,)+i+:+4Z>G+

[HZ`_n+L4ZB>bG+_HZXbn+LZ4B>b+'2+S'P('))*S+4Z>+f#I1TE,,J+*(+I)HG+_\d\gH+12*&#-3+NE*V+

(,+10/R+R'NR*E+S*2P'('*P+'2+(R'P+1*S'01H+;,E+(R'P+E*IP,2G+$"+VIP+0P*S+I2K+('1*+)IEN*+

I1,02(P+,-+12*&#-3+V*E*+2**S*SH

8#?!!!!!O2-R(F!P&F:2(Y<&A

.0*+(,+'(P+I2I*E,T'/+2I(0E*G+PU*/'I)+UE,/*S0E*P+V*E*+E*Y0'E*S+(,+J**U+/,2S'(',2P+

-,E+!2*+,-.,(("/,&"0+*/*))P+,FKN*2@-E**H+7(+'P+'1U,E(I2(+(,+E*I)'O*+(RI(G+I)(R,0NR+!2*

+,-.,(("/,&"0+*'P+I2+I2I*E,T*G+'(+/I2+P0EM'M*+'2+I*E,T'/+/,2S'(',2P+-,E+PR,E(+U*E',SP+,-+

('1*H+&,2S'(',2P+V*E*+J*U(+I2,F'/+-,E+I))+V,EJ+*F/*U(+(R*+(EI2P-,E1I(',2+,-+!2*

+,-.,(("/,&"0+G+S0E'2N+VR'/R+(R*+/*))P+V*E*+*FU,P*S+(,+,FKN*2+-,E+)*PP+(RI2+,2*+1'20(*+

T*-,E*+T*'2N+E*(0E2*S+(,+I2,F'/+/,2S'(',2PH+:'1'(*S+*FU,P0E*+(,+,FKN*2+VIP+S*(E'1*2(I)+

(,+(R*+!2*+,-.,(("/,&"0+*/0)(0E*P+'2+I+P1I))+*2,0NR+I1,02(+(,+I)),V+P0//*PP-0)+

(EI2P-,E1I(',2H

&*))P+V*E*+/0)(0E*S+'2+"*))/,+Z[+1:+N)IPP+I2I*E,T'/+/0)(0E*+(0T*PH+$R*+(0T*P+V*E*+

/,M*E*S+V'(R+I+NIP+'1U*E1*IT)*+E0TT*E+P*U(01+P(,UU*E+I2S+P*I)*S+V'(R+I2+I)01'201+

E'2NH+$R'P+PKP(*1+VIP+S*P'N2*S+-,E+NE,V(R+,-+1*(RI2,N*2P+'2(,)*EI2(+,-+*M*2+1'20(*+

I1,02(P+,-+,FKN*2H+BE,M'S*S+(RI(+I2I*E,T'/+(*/R2'Y0*+VIP+0P*S+(,+'2,/0)I(*G+(R'P+1*(R,S+

UE,M*S+P0--'/'*2(+-,E+NE,V(R+,-+!2*+,-.,(("/,&"0+2

QR*2+'2,/0)I('2N+/*))P+-E,1+,2*+E0TT*E@(,UU*S+(0T*+(,+I2,(R*EG+(R*+PKE'2N*P+I2S+

2**S)*P+0P*S+-,E+(R*+UE,/*S0E*+RIS+(,+T*+U0EN*S+,-+,FKN*2+T*-,E*+0P*H+!-(*E+IPP*1T)K+,-+

X[



(R*+2**S)*+I2S+PKE'2N*G+(R*+PKE'2N*+VIP+-'))*S+I2S+*1U('*S+,-+_[[n+/IET,2+S',F'S*+

P*M*EI)+('1*PH+?U,2+I+(R'ES+-'))'2N+,-+(R*+PKE'2N*G+(R*+/IET,2+S',F'S*+VIP+2,(+*FU*))*S+'2(,+

(R*+I'EG+T0(+'2W*/(*S+'2(,+(R*+(0T*+-E,1+VR'/R+(R*+NE,V'2N+/*))P+V*E*+T*'2N+(EI2P-*EE*SH+

$R'P+/E*I(*S+I+U,P'('M*+UE*PP0E*G+I)),V'2N+-,E+,2)K+,0(VIES+-),V+,-+I2K+NIPP*P+(RI(+1'NR(+

)*IJ+(RE,0NR,0(+(R*+UE,/*S0E*H+!(+)*IP(+_+1:+,-+/*))P+V*E*+V'(RSEIV2+-E,1+(R*+NE,V'2N+

/*))P+I2S+'2W*/(*S+'2(,+I+-E*PR+1*S'01+(0T*H+

$V*2(K@(RE**+NI0N*+2**S)*P+V*E*+0P*S+-,E+I))+(EI2P-*EP+,-+!2*+,-.,(("/,&"0+H+$R'P+

P'O*+2**S)*+VIP+)IEN*+*2,0NR+(,+I)),V+/*))P+(,+UIPP+-E,1+,2*+*2M'E,21*2(+(,+(R*+2*F(+

V'(R,0(+PR*IE+P(E*PP*PG+T0(+P1I))+*2,0NR+(,+)*IM*+I+2*N)'N'T)*+R,)*+'2+(R*+E0TT*E+(,U+,-+

(0T*P+I2S+T,(()*PH

&*))P+NE,V2+,2+U)I(*P+V*E*+J*U(+'2+I+;)0JI+!2I*E,T'/+WIE+I2S+'2/0TI(*S+I(+`[z&H+

!2K+V,EJ+,2+U)I(*P+VIP+S,2*+'2+I+&>=+5'2K)+!2I*E,T'/+&RI1T*EH+$R*+I2I*E,T'/+WIE+

VIP+P*I)*S+'2+(R*+/RI1T*E+I2S+UIPP*S+,0(+(RE,0NR+(R*+I'E),/JH+#'2/*+(R*+'2/0TI(,E+0P*S+

VIP+I+P(I2SIES+T*2/R+(,U+'2/0TI(,EG+(R*+/*))P+E*1I'2*S+V'(R'2+(R*+I2I*E,T'/+WIE+*M*2+

VR')*+'2+(R*+'2/0TI(,EH

;E,O*2+*)*/(E,/,1U*(*2(+/*))P+V*E*+P(,E*S+'2+[Hc+1:+U)IP('/+(0T*PH+$R*P*+(0T*P+

V*E*+P(,E*S+'2+NE,0UP+,-+(RE**+'2+*I/R+/,2(I'2*E+'2+,0E+2,E1I)+Z[+1:+N)IPP+NE,V(R+(0T*PH+

$R'P+I)),V*S+(R*+P(,E*S+/*))P+(,+E*1I'2+I2,F'/H+QR*2+/*))P+V*E*+E*1,M*S+(,+T*+

(EI2P-,E1*SG+,2)K+(RE**+(0T*P+I(+I+('1*+V*E*+*FU,P*S+(,+,FKN*2H+$R'P+VIP+I+0P*-0)+

201T*E+,-+(0T*PG+IP+V*+0P0I))K+S'S+(RE**+(EI2P-,E1I(',2P+I(+I+('1*+fI+U)IP1'S+V'(R+I+

/I(I)IP*+N*2*G+I+U)IP1'S+V'(R+I+P0U*E,F'S*+S'P10(IP*+N*2*G+I2S+I+U)IP1'S+V'(R,0(+I2+

'2P*E(gH

X_



$R*+!2*+,-.,(("/,&"0+*(EI2P-,E1I(',2+UE,/*S0E*+*FU,P*S+(R*+/*))P+(,+,FKN*2G+T0(+

,2)K+-,E+I+M*EK+PR,E(+U*E',S+,-+('1*H+6)*/(E,U,EI(',2+/,0)S+2,(+RIM*+T**2+U*E-,E1*S+

V'(R'2+(R*+I2I*E,T'/+/RI1T*E+T*/I0P*+,-+),N'P('/I)+/,2P'S*EI(',2PH+QR')*+*FU,P0E*+(,+

,FKN*2+VIP+P0T,U('1I)G+!2*+,-.,(("/,&"0++RIP+T**2+PR,V2+(,+T*+Y0'(*+(,)*EI2(+,-+,FKN*2+

-,E+*M*2+*F(*2S*S+U*E',SP+,-+('1*+f:'2G+&,UU'G+p+:,M)*KG+Z[[bgH+"*2/R+(,U+

(EI2P-,E1I(',2P+02S,0T(*S)K+E*S0/*S+,0E+(EI2P-,E1I(',2+*--'/'*2/KG+T0(+I)),V*S+-,E+

*)*/(E,U,EI(',2+(,+T*+/,2S0/(*SH

8#C!!!!!J'-3<F(26!5,&F='-F-1G&=&2=!D&,,A

72+N*2*EI)G+(R*+UE,S0/(',2+,-+*)*/(E,/,1U*(*2(+/*))P+'2M,)M*P+E*@P0PU*2S'2N+/*))P+

'2+I+2*V+PI)(@-E**+P,)0(',2+I(+R'NR*E+S*2P'('*PG+U,E(',2'2N+'2(,+b[q:+I)'Y0,(PG+I2S+-E**O'2N+

-,E+-0(0E*+0P*H+$R*+UE,/*S0E*+(RI(+V*+0P*S+(,+UE*UIE*+!2*+,-.,(("/,&"0++*)*/(E,/,1U*(*2(+

/*))P+VIP+M*EK+P'1')IE+(,+(R'P+V'(R+,2)K+(V,+1IW,E+S*M'I(',2PH+;'EP(G+CN&)Z+VIP+'2/)0S*S+

'2+(R*+*)*/(E,U,EI(',2+T0--*EH+#*/,2SG+,FKN*2+*FU,P0E*+RIS+(,+T*+(IJ*2+'2(,+/,2P'S*EI(',2+

(RE,0NR,0(+(R*+*2('E*+UE,/*S0E*+fL'1+*(+I)HG+Z[[XgH

!2+*)*/(E,U,EI(',2+T0--*E+VIP+UE*UIE*S+/,2P'P('2N+,-+_+1C+46B6#G+_+1C+

CN&)ZG+I2S+_eX+1C+P0/E,P*H+$R'P+T0--*E+VIP+T0TT)*S+V'(R+e[n+&>Z+I2S+`[n+2'(E,N*2+

-,E+,2*+R,0E+T*-,E*+T*'2N+P*I)*S+I2S+I0(,/)IM*SH+7(+VIP+(R*2+P(,E*S+I(+b°&+-,E+-0(0E*+0P*H+

$R*+CN&)Z+R*)U*S+(R*+/*))P+P0EM'M*+(R*+VIPR'2NH+7(+'P+T*)'*M*S+(RI(+CN&)Z+

P(IT')'O*P+(R*+/*))+1*1TEI2*P+S0E'2N+(R*+UE,/*PPH+

$R*+P0/E,P*+1I'2(I'2*S+I+P'1')IE+,P1,)IE'(K+(,+(R*+;!C+1*S'01H+!2*

+,-.,(("/,&"0++'P+M*EK+P*2P'('M*+(,+/RI2N*P+'2+,P1,)IE'(KH

;,0E+R02SE*S+1:+,-+1'S@),N@URIP*+/0)(0E*P+f,U('/I)+S*2P'(K+I(+c[[21+{+[HZ+(,+

[H`Xm+\F_[e+(,+_HdF_[d+/*))Pi1:g+VIP+RIEM*P(*S+TK+/*2(E'-0NI(',2+I(+b°+&+-,E+bX+1'20(*P+

XZ



I(+dG[[[+E/-+f&,UU'G+:*I2NG+#I2S)*EG+p+:,M)*KG+Z[[_gH+$R*+P0U*E2I(I2(+VIP+U,0E*S+,--+

I2S+(R*+/*))P+V*E*+E*P0PU*2S*S+'2+b[[+1:+*)*/(E,U,EI(',2+T0--*EH+$R*+/*))P+V*E*+

/*2(E'-0N*S+I2S+VIPR*S+INI'2+T*-,E*+I+-'2I)+/*2(E'-0NI(',2H+$R'P+-'2I)+/*))+U*))*(+VIP+

E*P0PU*2S*S+'2+IT,0(+_+1:+*)*/(E,U,EI(',2+T0--*EH+.'1*(RK)+P0)-,F'S*+f.C#>g+VIP+

ISS*S+(,+I+-'2I)+/,2/*2(EI(',2+,-+_[nH+.C#>+VIP+2*/*PPIEKG+IP+N)K/*E,)+'P+2,(+I+P(E,2N+
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,-+(R*+/0(+U%9X+I2S+N*2*P+V*E*+)'NI(*S+(,N*(R*EH+;'-(RG+(R*P*+2*V)K+/,2P(E0/(*S+U)IP1'SP+
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(,+T*+NE,V2+S*2P*)K+'2+)'Y0'S+1*S'IH+;,E+(R'P+U0EU,P*G+,0E+12*&#-3*/*))P+V*E*+NE,V2+
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,-+(R*+T*(I@NI)I/(,P'SIP*+N*2*+*--*/('M*)K+'2I/('MI(*+'(H+QR*2+12*&#-3+/,2(I'2P+T*(I@

e[



NI)I/(,P'SIP*G+'(+TE*IJP+(R*+NI)I/(,P*+-E,1+(R*+'2S,)*+SK*m+(R'P+(0E2P+(R*+/,),2K+T)0*H+

QR*2+(R*+T*(I@NI)I/(,P'SIP*+'P+TE,J*2+f1*I2'2N+I+N*2*+RIP+UE,TIT)K+T**2+'2P*E(*Sg+(R*+

/,),2'*P+E*1I'2+(R*+VR'(*iK*)),V+/,),E+'2S'/I('M*+,-+12*&#-3H

"*/I0P*+,-+(R*P*+/,2S'(',2PG+2,2@T)0*G+NE,V'2N+/,),2'*P+V*E*+P*)*/(*S+I2S+

P*Y0*2/*SH+QR')*+(R*E*+VIP+2,+N0IEI2(**+(R*K+/,2(I'2*S+I2+'2P*E(+,E+I2+'2P*E(+'2+(R*+

/,EE*/(+S'E*/(',2+V'(R,0(+I+/,2-'E1*S+P*Y0*2/*G+(R*K+V*E*+(R*+1,P(+)'J*)K+/*))P+(,+RIM*+

N*2*+'2P*E(PH

#*M*EI)+S*P'E*S+/,),2'*P+V*E*+PVITT*S+-E,1+(R*+:"@I1U@A9I)+U)I(*P+I2S+

'2,/0)I(*S+'2(,+:"+(,+NE,V+0U+-,E+IPPIKP+I2S+P(,EIN*H

8#""#8!!!!!1+&3"(2&32%)&#-2)P'/2A4-'1/=(-2!/23!I&,&F=(-2!-4!GE+C

12*&#-3+(EI2P-,E1I(',2P+,-+U%9X+I2S+U%9X+V'(R+'2P*E(P+V*E*+/IEE'*S+,0(+'2+(R*+

*FI/(+PI1*+1I22*E+IP+V'(R+U&%ZH_H+$R*+S'--*E*2/*+/,1*P+'2+(R*+P*)*/(',2H

"*/I0P*+(R*+I2('T',('/+E*P'P(I2/*+,-+U%9X+'P+,2)K+-,E+PU*/('2,1K/'2G+:"@PU*/+

U)I(*P+V*E*+1IS*H+$EI2P-,E1I(',2P+V*E*+PUE*IS+,2+(R*P*+U)I(*PH+&,),2'*P+NE*V+,M*E2'NR(H

B)I(*P+V*E*+2,(+1IS*+V'(R+ANI)H+$R'P+'P+T*/I0P*+(R*+U)IP1'SP+V*E*+I)E*ISK+

/,2-'E1*S+(,+RIM*+(R*+S*P'E*S+'2P*E(H+!))+/,),2'*P+VR'/R+V*E*+IT)*+(,+NE,V+,2+

PU*/('2,1K/'2+/,0)S+T*+*FU*/(*S+(,+RIM*+(R*+S*P'E*S+U)IP1'SH

8#"*!!!!!OAA/7A

8#"*#"!!!!!O&'-=-,&'/2F&!P<.&!OAA/7

$R*+I*E,(,)*EI2/*+IPPIK+VIP+I+UE,/*S0E*+0P*S+(,+(*P(+E*)I('M*+I*E,(,)*EI2/*+,-+

TI/(*E'IH+$R'P+UE,/*S0E*+VIP+1,S*)*S+-E,1+I+UE,/*S0E*+U0T)'PR*S+TK+L'J0/R'+I2S+#0O0J'+

'2+_\dcH+"I/(*E'I+V*E*+NE,V2+-,E+(V,+SIKP+I2S+(R*2+,U('/I)+S*2P'('*P+V*E*+(IJ*2+I(+c[[+

e_



21+0P'2N+I+$R*E1,+#/'*2('-'/+8I2,.E,U$C+_[[[+#U*/(E,UR,(,1*(*EH+$R*+NE,V(R+,-+(R*+

TI/(*E'I+VIP+'2+UIE(+S*U*2S*2(+,2+(R*+'2'('I)+/,2/*2(EI(',2+UE,M'S*SH+!2+IUUE,UE'I(*+

/,2/*2(EI(',2+VIP+*P(IT)'PR*S+'2+TIP*)'2*+*FU*E'1*2(PH+72,/0)01+P'O*+'2+,0E+SI(I@

UE,S0/'2N+I*E,(,)*EI2/*+*FU*E'1*2(P+VIP+ZH\eF_[c+/*))Pi1:H+

;!C+1*S'I+VIP+UE*UIE*S+V'(R+_n+INIE+I2S+I0(,/)IM*SH+$R*+1*S'01+VIP+(IJ*2+

S'E*/()K+-E,1+(R*+I0(,/)IM*+I2S+/,,)*S+(,+XXx&+,2+I+P')'/,2+T*IS+TI(R+'2P'S*+(R*+I2I*E,T'/+

/RI1T*EH+;,0E(**2+1:+,-+1,)(*2+INIE+I2S+_+1:+,-+TI/(*E'I+V*E*+ISS*S+(,+N)IPP+/0)(0E*+

(0T*PH+QR')*+(R*+INIE+VIP+P('))+1,)(*2G+(R*+(0T*P+V*E*+M,E(*F*S+-,E+IUUE,F'1I(*)K+_[+

P*/,2SP+(,+*M*2)K+S'P(E'T0(*+TI/(*E'I+(RE,0NR+(R*+1*S'IH+$R*+(0T*P+V*E*+(R*2+I)),V*S+(,+

/,,)+'2P'S*+(R*+I2I*E,T'/+/RI1T*EH

"*-,E*+(R*K+V*E*+E*1,M*S+-E,1+(R*+/RI1T*E+RI)-+,-+(R*+(0T*P+V*E*+/IUU*S+V'(R+

E0TT*E+P(,UU*EP+I2S+RI)-+V*E*+)*-(+02/,M*E*SH+$V,+(0T*P+V*E*+P*(+IP'S*+02'2,/0)I(*S+IP+

/,2(E,)PH+$R*P*+(0T*P+/,2(I'2*S+,2)K+_X+1:+,-+1*S'I+f2,+TI/(*E'IgH+>2*+,-+(R*+/,2(E,)P+

VIP+/IUU*S+VR')*+(R*+,(R*E+VIP+)*-(+02/,M*E*SH

$R*P*+(0T*P+V*E*+(R*2+E*1,M*S+-E,1+(R*+N),M*+T,F+I2S+U)I/*S+'2+I2+'2/0TI(,E+I(+

`[x+&H+!-(*E+Z+SIKP+(R*+(0T*P+V*E*+E*1,M*S+I2S+U'/(0E*P+V*E*+(IJ*2H+$R*+S'P(I2/*+

T*(V**2+(R*+(,U+,-+(R*+(0T*+I2S+(R*+-'EP(+P'N2P+,-+TI/(*E'I)+NE,V(R+V*E*+1*IP0E*SH+

8,E1I))K+(R*E*+V*E*+S'P('2/(+URIP*P+,-+NE,V(R+I2S+'2+P,1*+/IP*P+ISS'(',2I)+URIP*+

/RI2N*P+T*K,2S+(R*+-'EP(+V*E*+,TP*EM*SH+72+(R*P*+/IP*P+(R*+(R'/J2*PP+,-+(R*+'2S'M'S0I)+

)IK*EP+,-+NE,V(R+V*E*+I)P,+1*IP0E*SH+

$R*+-'2I)+I*E,(,)*EI2/*+IPPIK+/,2P'P(*S+,-+P'F+SI(I+P*(P3+#>.+(EI2P-,E1I2(P+V'(R+

I2S+V'(R,0(+7B$9G+&!$+(EI2P-,E1I2(P+V'(R+I2S+V'(R,0(+7B$9G+I2S+V')S+(KU*+!2*

+,-.,(("/,&"0+*V'(R+I2S+V'(R,0(+7B$9H

eZ



8#"*#*!!!!!D/=/,/A&!OAA/7

?P'2N+I+&I(I)IP*+!PPIK+L'(+-E,1+#'N1I@!)SE'/R+72/HG+&!$+I/('M'(K+)*M*)P+V*E*+

1*IP0E*S+'2+'2S0/*S+I2S+02'2S0/*S+V')S+(KU*+12*&#-3G+V')S+(KU*+!2*+,-.,(("/,&"0++I2S+

(R*'E+(EI2P-,E1I2(PH+$R'P+1*I2(+(RI(+U*E,F'SIP*+SI(I+VIP+1*IP0E*S+'2+(V*)M*+P*UIEI(*+

/,2S'(',2P3+V')S+(KU*+12*&#-3+I2S+2,+7B$9+'2S0/*EG+12*&#-3+V'(R+#>.+'2P*E(+I2S+2,+7B$9+

'2S0/*EG+12*&#-3+V'(R+&!$+'2P*E(+I2S+2,+7B$9+'2S0/*EG+V')S+(KU*+12*&#-3+I2S+X+1C+7B$9+

'2S0/*EG+12*&#-3+V'(R+#>.+'2P*E(+I2S+X+1C+7B$9+'2S0/*EG+12*&#-3+V'(R+&!$+'2P*E(+I2S+X+

1C+7B$9+'2S0/*EG+V')S+(KU*+!2*+,-.,(("/,&"0++I2S+2,+7B$9+'2S0/*EG+!2*+,-.,(("/,&"0+*

V'(R+#>.+'2P*E(+I2S+2,+7B$9+'2S0/*EG+!2*+,-.,(("/,&"0++V'(R+&!$+'2P*E(+I2S+2,+7B$9+

'2S0/*EG+V')S+(KU*+!2*+,-.,(("/,&"0++I2S+X+1C+7B$9+'2S0/*EG+!2*+,-.,(("/,&"0++V'(R+

#>.+'2P*E(+I2S+X+1C+7B$9+'2S0/*EG+I2S+!2*+,-.,(("/,&"0++V'(R+&!$+'2P*E(+I2S+X+1C+

7B$9+'2S0/*EH

$R*+&I(I)IP*+!PPIK+L'(+UE,(,/,)+f#'N1I@!)SE'/Rg+1'F*S+I+J2,V2+/,2/*2(EI(',2+

,-+RKSE,N*2+U*E,F'S*+V'(R+/*))+)KPI(*+I2S+1*IP0E*S+(R*+/RI2N*+'2+RKSE,N*2+U*E,F'S*+

/,2/*2(EI(',2+I-(*E+-'M*+1'20(*PH+!-(*E+(R*+E*I/(',2G+I+&,),E+%*IN*2(+/,2(I'2'2N+`GX@

S'/R),E,@Z@RKSE,FKT*2O*2*P0)-,2'/+I/'S+I2S+b@I1'2,I2('UKE'2*+VIP+ISS*SH+`GX@S'/R),E,@

Z@RKSE,FKT*2O*2*P0)-,2'/+I/'S+'P+I+P0TP('(0(*S+UR*2,)+VR'/R+/,0U)*P+,F'SI('M*)K+(,+b@

I1'2,I2('UKE'2*+'2+(R*+UE*P*2/*+,-+RKSE,N*2+U*E,F'S*+(,+N'M*+I+E*S+Y0'2,2*'1'2*+SK*+

(RI(+ITP,ETP+I(+XZ[+21H+4KSE,N*2+U*E,F'S*+/,2/*2(EI(',2+VIP+1*IP0E*S+TK+E*IS'2N+(R*+

PI1U)*<P+ITP,ETI2/*+I(+XZ[+21+,2+I+PU*/(E,UR,(,1*(*EH

+"*-,E*+(R*+&I(I)IP*+!PPIK+L'(+/,0)S+T*+0P*SG+/*))P+RIS+(,+T*+)KP*S+'2+I+1I22*E+

(RI(+V,0)S+2,(+S*2I(0E*+,E+S*I/('MI(*+(R*+/I(I)IP*H+%*U*I(*S+-)IPR+-E**O'2N+I2S+(RIV'2N+

*'(R*E+S'S+2,(+I//,1U)'PR+P0--'/'*2(+)KP'P+,E+S*I/('MI(*S+(R*+*2S,N*2,0P+U*E,F'SIP*H+.I(I+

e`



VIP+(IJ*2+-E,1+I((*1U(P+V'(R+(R'P+UE,(,/,)H+QR')*+*2OK1*+I/('M'(K+)*M*)P+T*(V**2+P(EI'2P+

f#>.oG+&!$o+I2S+V')S+(KU*g+UE,M*S+(,+T*+I//0EI(*G+,M*EI))+I/('M'(K+VIP+(,,+),V+(,+

UE,S0/*+E*)'IT)*+SI(IH

$R*E*-,E*G+I+2*V+)KP'P+UE,/*S0E*+VIP+S*M*),U*S+'2+VR'/R+/*))P+V*E*+P,2'/I(*S+-,E+

`[+P*/,2SP+,2+I+X[n+/K/)*+I(+Z[+J4OH+&*))+(0T*P+V*E*+J*U(+'2+I2+'/*+TI(R+(,+R*)U+S'PP'UI(*+

(R*+R*I(+/E*I(*S+-E,1+P,2'/I(',2H

"*-,E*+(R*+IPPIKP+/,0)S+T*+S,2*G+P(,/J+1I(*E'I)P+-E,1+(R*+J'(+RIS+(,+T*+UE*UIE*SH+

$R*+'2/)0S*S+_[A+!PPIK+"0--*E+VIP+S')0(*S+_[@-,)SH+$R*+UE*UIE*S+_A+!PPIK+"0--*E+VIP+

X[+1C+U,(IPP'01+UR,PURI(*+T0--*E+U4eH[H+$R'P+VIP+P(,E*S+I(+E,,1+(*1U*EI(0E*H

$R*+J'(@UE,M'S*S+P,)'S+U*E,F'SIP*+VIP+S'PP,)M*S+'2+_A+!PPIK+"0--*E+(,+1IJ*+I+

[Hen+U*E,F'SIP*+P,)0(',2H

!+&,),E+%*IN*2(+VIP+UE*UIE*S+TK+1'F'2N+c[+1:+_[A+!PPIK+"0--*E+V'(R+_b[+1:+

VI(*E+'2+I+ZX[+1:+T*IJ*EG+(R*2+_[+1:+,-+(R'P+S')0(*+P,)0(',2+(,+(R*+&RE,1,N*2+%*IN*2(+

M'I)H+$R*+P,)0(',2+,-+&RE,1,N*2+%*IN*2(+VIP+ISS*S+TI/J+'2(,+(R*+T0--*E@/,2(I'2'2N+

T*IJ*EG+S'M'S*S+'2(,+P1I))+I)'Y0,(P+I2S+-E,O*2+I(+@Z[x&H+$R'P+E*IN*2(+I/(*S+IP+I+

Y0I2('(I('M*G+/,),E'1*(E'/+(*P(+-,E+RKSE,N*2+U*E,F'S*H+7(+'P+I+_X[+1C+U,(IPP'01+UR,PURI(*+

T0--*E+f`A+!PPIK+"0--*Eg+/,2(I'2'2N+[HZX+1C+b@I1'2,I2('UKE'2*+I2S+Z+1C+`GX@

S'/R),E,@Z@RKSE,FKT*2O*2*P0)-,2'/+I/'SH+

7(+VIP+2*/*PPIEK+(,+/I)'TEI(*+(R*+PU*/(E,UR,(,1*(*E+E*IS'2NP+(,+*FI/(+

/,2/*2(EI(',2P+,-+RKSE,N*2+U*E,F'S*H+$R*+IPPIK+J'(+UE,M'S*S+I+UE,(,/,)+-,E+(R'PH+;'M*+

_[[[+q:+P,)0(',2P+V*E*+UE*UIE*S+,-+4Z>Z+'2+_A+IPPIK+T0--*EH+$0T*P+_@X+/,2(I'2*S+[+

�1,)*P+4Z>ZG+_HZX+�1,)*P+4Z>ZG+ZHX+�1,)*P+4Z>ZG+XH[+�1,)*P+4Z>ZG+I2S+eHX+�1,)*P+

4Z>Z+E*PU*/('M*)KH+!+_[+q:+I)'Y0,(+,-+*I/R+VIP+(EI2P-*EE*S+(,+(0T*P+c@_[+E*PU*/('M*)KH+_+

eb



1:+,-+&,),E+%*IN*2(+VIP+ISS*S+(,+*M*EK+(0T*+c@_[H+$R'P+VIP+I)),V*S+(,+P'(+-,E+_X+

1'20(*P+VR')*+(R*+&,),E+%*IN*2(+E*I/(',2+2*IE*S+*Y0')'TE'01H+#U*/(E,UR,(,1*(*E+

E*IS'2NP+V*E*+(IJ*2+I(+XZ[+21H+&,2/*2(EI(',2+,-+4Z>Z+VIP+U),((*S+INI'2P(+ITP,ETI2/*+

I2S+I+/0EM*+VIP+-,02S+(RI(+VIP+0P*S+-,E+*FU*E'1*2(I)+PI1U)*PH

>2/*+I))+P*(0U+VIP+/,1U)*(*G+(R*+IPPIK+VIP+E*ISK+(,+T*+U*E-,E1*SH+"*/I0P*+(R*+

E*I/(',2+VIP+(,+T*+U*E-,E1*S+I(+E,,1+(*1U*EI(0E*G+I))+E*IN*2(P+V*E*+I)),V*S+(,+

*Y0')'TEI(*+(,+E,,1+(*1U*EI(0E*+T*-,E*+UE,/**S'2NH+$R*+E*I/(',2+T*NI2+VR*2+X[+q:+,-+(R*+

UE*UIE*S+/*))+)KPI(*+I2S+ZX+�)+,-+_A+!PPIK+"0--*E+V*E*+1'F*S+V'(R+ZX+�)+,-+I+Z[[+1C+

4Z>Z+P,)0(',2+f/I))*S+&,),E'1*(E'/+!PPIK+#0TP(EI(*+#,)0(',2gH+#,)0(',2P+V*E*+1'F*S+TK+

'2M*EP',2+I2S+I)),V*S+(,+'2/0TI(*+-,E+-'M*+1'20(*PH+!(+(R*+*2S+,-+-'M*+1'20(*PG+\[[+q:+

#(,U+#,)0(',2+f_X+1C+#,S'01+!O'S*g+VIP+ISS*S+(,+*I/R+E*I/(',2+(0T*+I2S+'2M*E(*S+(,+

1'FH+711*S'I(*)K+I-(*EVIESG+_[+q:+I)'Y0,(P+V*E*+E*1,M*S+-E,1+*I/R+E*I/(',2+(0T*+I2S+

V*E*+ISS*S+(,+P*UIEI(*+(0T*P+*I/R+/,2(I'2'2N+_+1:+&,),E+%*IN*2(H+$R'P+P,)0(',2+VIP+

I)),V*S+(,+P'(+-,E+_X+1'20(*P+I(+E,,1+(*1U*EI(0E*+VR')*+(R*+/,),E+S*M*),U*SH+!-(*E+_X+

1'20(*PG+PU*/(E,UR,(,1*(*E+E*IS'2NP+V*E*+(IJ*2+I(+XZ[+21H+C*IP0E*S+ITP,ETI2/*P+V*E*+

/,1UIE*S+(,+(R*+P(I2SIES+/0EM*+N*2*EI(*S+*IE)'*E+I2S+RKSE,N*2+U*E,F'S*+)*M*)P+V*E*+

-,02SH+

62OK1*+I/('M'(K+VIP+/I)/0)I(*S+'2+C'/E,P,-(+6F/*)H+;'EP(G+RKSE,N*2+U*E,F'S*+

S*/E*IP*+VIP+P(I2SIES'O*S+TIP*S+,2+(R*+/*))+S*2P'(K+N,'2N+'2(,+(R*+IPPIKH+$R*+S'--*E*2/*+

'2+1'/E,1,)*P+,-+RKSE,N*2+U*E,F'S*+VIP+S'M'S*S+TK+(R*+201T*E+,-+/*))P+U*E+1:+'2+(R*+

IPPIKH+$R'P+201T*EG+VR')*+'(+S'S+2,(+S'E*/()K+1*IP0E*+*'(R*E+(R*+(,(I)+I1,02(+,-+/I(I)IP*+

,E+(R*+I/('M'(K+,-+I2+'2S'M'S0I)+/I(I)IP*+02'(G+NIM*+I+R,)'P('/+1*IP0E*+,-+/I(I)IP*+I/('M'(K+

U*E+/*))H

eX



8#"*#8!!!!!J&'-R(3/A&!OAA/7

!P+I+E*S02SI2/K+-,E+(R*+&I(I)IP*+!PPIKG+V*+0P*S+I+N*2*EI)+U*E,F'SIP*+IPPIKH+

?P'2N+I+B*E,F'.*(*/(+L'(+-E,1+#'N1I@!)SE'/R+72/HG+U*E,F'SIP*+I/('M'(K+)*M*)P+V*E*+

1*IP0E*S+'2+'2S0/*S+I2S+02'2S0/*S+V')S+(KU*+12*&#-3G+V')S+(KU*+!2*+,-.,(("/,&"0++I2S+

(R*'E+(EI2P-,E1I2(PH+$R*+PI1*+(V*)M*+/,2S'(',2P+V*E*+(*P(*S+'2+(R'P+IPPIK+IP+'2+(R*+

/I(I)IP*+IPPIKH

$R*+V,EJ'2NP+,-+(R*+B*E,F'S*(*/(+L'(+(,,J+ISMI2(IN*+,-+U*E,F'S*<P+IT')'(K+(,+

/,2M*E(+;*Zo+(,+;*`o+',2P+02S*E+I/'S'/+/,2S'(',2PH+$R*+;*`o+',2P+(R*2+-,E1+I+/,),E*S+

ISS0/(+V'(R+FK)*2,)+,EI2N*G+VR'/R+ITP,ETP+I(+Xc[+21H+$R*+E*I/(',2+/I2+T*+S*P/E'T*S+IP3

;*Zo+o+%@>>4+!+;*`o+o+%>�+o+>4�

;*`o+o+A>+!+;*`o@A>+f&,),E*S+ISS0/(g

:KP'P+UE,/*S0E*+VIP+*FI/()K+(R*+PI1*+IP+,0E+&!$+IPPIKH+>E'N'2I))K+V*+I((*1U(*S+

E*U*I(*S+-)IPR+-E**O'2N+I2S+(RIV'2NG+T0(+P'N2'-'/I2(+SI(I+VIP+UE,S0/*S+0P'2N+P,2'/I(',2H+

Q*+P,2'/I(*S+-,E+`[+P*/,2SP+,2+I+X[n+/K/)*+I(+Z[+J4OG+(R*2+/*2(E'-0N*S+-,E+_[+1'20(*P+

I(+_`GZ[[+EU1H+$R*+U*))*(+VIP+S'P/IES*S+I2S+(R*+P0U*E2I(I2(+VIP+(EI2P-*EE*S+(,+I+/)*I2+

(0T*H

!-(*E+)KP'PG+/*))P+V*E*+/*2(E'-0N*S+-,E+_[+1'20(*P+I(+_ZGd[[+E/-H+$R*+P0U*E2I(I2(+

VIP+U'U*((*S+(,+I+/)*I2+(0T*+I2S+(R*+U*))*(+VIP+S'P/IES*SH+!))+U*E,F'SIP*+IPPIKP+V*E*+

/IEE'*S+,0(+,2+(R'P+P0U*E2I(I2(H
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V,0)S+T*+VIP(*S+'2+I+-0*)+/*))H

$R'P+UE,T)*1+/I2+T*+IM,'S*S+TK+NE,V'2N+!"#$%&'"(+I*E,T'/I))KG+T0(+E022'2N+

(R*+-0*)+/*))P+02S*E+I2I*E,T'/+/,2S'(',2PH+%*P*IE/R+/,0)S+T*+/,2S0/(*S+-IE+1,E*+
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*--'/'*2()K+(RI2+T*-,E*H+%*P*IE/R*EP+V,0)S+2,(+2**S+(,+0P*+I2I*E,T'/+(*/R2'Y0*P+I2S+

ISS'(',2I))K+(R*+TI/(*E'I+V,0)S+)'J*)K+NE,V+1,E*+Y0'/J)K+0P'2N+,FKN*2+IP+(R*+

(*E1'2I)+*)*/(E,2+I//*U(,EH+>2+(R*+,(R*E+RI2SG+P'1U)K+TK+U)I/'2N+(R*+TI/(*E'I+'2(,+I+

P*I)*S+-0*)+/*))G+(R*+!"#$%&'"(+V,0)S+NE,V+I2S+/,2P01*+(R*+IMI')IT)*+,FKN*2+I2S+

(R*2+PV'(/R+(,+0P'2N+(R*+*)*/(E,S*+IP+I+(*E1'2I)+*)*/(E,2+I//*U(,E+I2S+(R*E*-,E*+

UE,S0/'2N+*)*/(E'/'(KH+

C'/E,T'I)+-0*)+/*))P+IE*+TK+2,+1*I2P+(R*+P,)0(',2+(,+(R*+IUUE,I/R'2N+*2*ENK+

/E'P'P+T0(+(R*K+/,0)S+U)IK+I2+'2(*NEI)+UIE(+,-+I+10)('-I/*(*S+IUUE,I/RH+!2+I*E,(,)*EI2(+

P(EI'2+,-+!2*+,-.,(("/,&"0++V,0)S+SEIP('/I))K+'2/E*IP*+(R*+M'IT')'(K+,-+(R'P+-,E1+,-+

*2*ENK+UE,S0/(',2H

$R*E*+IE*+201T*E+,-+P(*UP+(RI(+2**S+(,+T*+(IJ*2+-,E+(R'P+PKP(*1+(,+T*/,1*+

/,1U)*(*)K+M'IT)*H+!(+(R*+1,1*2(+(R*+N*2*P+-,E+T,(R+/I(I)IP*+I2S+P0U*E,F'S*+

S'P10(IP*+IE*+/,2(I'2*S+,2+U)IP1'SPH+$R'P+RIP+P,1*+)'1'(I(',2PG+(R*+-'EP(+,-+VR'/R+'P+

(R*+2**S+(,+1I'2(I'2+(R*+U)IP1'SH+&0EE*2()K+'(+'P+P*)*/(*S+-,E+TK+NE,V'2N+

(EI2P-,E1I2(P+V'(R+PU*/('2,1K/'2H+>FKN*2+P(E*PP+/,0)S+U,(*2('I))K+T*+0P*S+(,+P*)*/(+

-,E+(R*+I*E,(,)*EI2/*+U)IP1'S+'2P(*ISH+4,V*M*EG+(R'P+V,0)S+T*+UE,T)*1I('/+'-+(R*+

TI/(*E'I+V*E*+*M*E+U)I/*S+'2(,+I2+I2,F'/+1*S'01+T*/I0P*+(R*K+/,0)S+U,(*2('I))K+),P*+

(R*+U)IP1'S+M*EK+Y0'/J)KH+

72+ISS'(',2+'(+V,0)S+UE,R'T'(+(R*+ISS'2N+,-+ISS'(',2I)+U)IP1'SPH+$R'P+V,0)S+T*+

I+P'N2'-'/I2(+SEIVTI/J+-,E+0P'2N+(R'P+P(EI'2+(,+S,+)IT+V,EJ+IP+(R'P+(,,)+V,0)S+2,+),2N*E+

T*+IMI')IT)*+-,E+,(R*E+E*P*IE/R*EPH+$R0P+'(+/,0)S+T*+V,E(RVR')*+(,+I((*1U(+(,+ISS+(R*+

N*2*P+02S*E+I+1,E*+U*E1I2*2(+1*(R,S+P0/R+IP+TK+J2,/J'2N+(R*1+'2(,+(R*+N*2,1*H
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8*'(R*E+,-+(R*+P(EI'2P+/E*I(*S+V*E*+/,1U)*(*)K+I*E,(,)*EI2(H+;0(0E*+E*P*IE/R+

PR,0)S+0(')'O*+/,1T'2I(',2P+,-+,F'SI('M*+P(E*PP+UE,(*/(',2+*2OK1*P+'2P(*IS+,-+P'1U)K+

,2*H+$R'P+1'NR(+I)),V+(R*+/E*I(',2+,-+/,1U)*(*)K+I*E,(,)*EI2(+P(EI'2PH+!P+IT,M*G+(R'P+

/,0)S+T*+S,2*+0P'2N+J2,/J@'2P+'2P(*IS+,-+(EI2P-,E1I(',2H+

$R*E*+IE*+I+201T*E+,-+ISS'(',2I)+U'*/*P+,-+SI(I+(RI(+V*+V,0)S+)'J*+(,+S*M*),U+

,2+(R'P+UE,W*/(+IP+V*))H+!))+,-+,0E+/0EE*2(+SI(I+,2+*2OK1*+I/('M'(K+)*M*)P+V*E*+TIP*S+

,2+*FUE*PP',2+'2+12*&#-3+(RI(+RIS+T**2+(EI2P-,E1*S+V'(R+,0E+U)IP1'SPH+QR')*+12*&#-3*

I2S+!2*+,-.,(("/,&"0++IE*+,-+(R*+PI1*+URK)01+I2S+P'1')IE+'2+I+201T*E+,-+VIKPG+N*2*+

*FUE*PP',2+'2+,2*+/I22,(+2*/*PPIE')K+/IEEK+,2+(,+I2,(R*EH+>0E+SI(I+S,G+R,V*M*EG+)*IS+

(,+/*E(I'2+/,2/)0P',2PH+",(R+P0U*E,F'S*+S'P10(IP*+I2S+/I(I)IP*+PR,V+I/('M'(KH+$R'P+

SI(I+,2+(R*+P0E-I/*+P0NN*P(P+I+R'NR*E+/I(I)IP*+I/('M'(K+)*M*)+-,E+P0U*E,F'S*+S'P10(IP*+

(RI2+-,E+(R*+/I(I)IP*+N*2*H+$R'P+*--*/(+RIP+T**2+P**2+'2+*M*EK+(E'I)+I2S+IPPIK+

U*E-,E1*SH+

$R'P+'P+U,PP'T)K+S0*+(,+(R*+#>.+*2OK1*+V,EJ'2N+'2+E*M*EP*+S0*+(,+(R*+)IEN*+

*F/*PP+,-+'(P+2,E1I)+UE,S0/(H+:*+&RI(*)'*E<P+UE'2/'U)*+PIKP+(RI2+I2K+E*M*EP'T)*+

E*I/(',2+'2+(R'P+P'(0I(',2+V'))+T*+U0PR*S+(,VIES+P0TP(EI(*H+72+(R'P+IPPIKG+I2K+

P0U*E,F'S*P+/E*I(*S+V'))+Y0'/J)K+E*I/(+I2S+/RI2N*+-,E1PG+2,+),2N*E+/,2P'S*E*S+I+

P0TP(EI(*+-,E+#>.H+$R*E*-,E*G+S0E'2N+(R*P*+IPPIKPG+(R*E*+V'))+I)VIKP+T*+10/R+1,E*+

UE,S0/(+(RI2+P0TP(EI(*+-,E+(R*+2,E1I)+#>.+E*I/(',2H+QR')*+(R'P+'P+(R*,E*('/I))K+M*EK+

S'--'/0)(+T*/I0P*+,-+(R*+(R*E1,SK2I1'/PG+(R*+,2)K+,(R*E+U,PP'T)*+*FU)I2I(',2+V*+/,0)S+

'S*2('-K+VIP+1'P)IT*)'2N+,-+(R*+U)IP1'SP+VR'/R+VIP+E0)*S+,0(+(RE,0NR+I+1'2'UE*U+I2S+

S'N*P(H
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Q*+PIV+P0EUE'P'2N)K+P1I))+S'--*E*2/*P+'2+I*E,(,)*EI2/*+T*(V**2+(R*+'2S0/*S+

I2S+2,2@'2S0/*S+(EI2P-,E1I2(PH+7(+V,0)S+T*+'2-,E1I('M*+(,+P**+(R*+S'--*E*2/*+'2+

I/('M'(K+)*M*)P+TIP*S+,2+/I(I)IP*+I2S+P0U*,F'S*+S'P10(IP*+IPPIKP+'2+(EI2P-,E1*S+!2*

+,-.,(("/,&"0+H+$R*+)I/+,U*E,2+'P+P0UU,P*S+(,+RIM*+M*EK+),V+)*M*)P+,-+)*IJIN*+VR*2+'(+

'P+2,(+'2S0/*SG+T0(+,0E+E*P0)(P+'2S'/I(*S+,(R*EV'P*H+$R*E*+VIP+I+10/R+)IEN*E+

S'--*E*2/*+'2+I*E,(,)*EI2/*+T*(V**2+V')S@(KU*+I2S+02'2S0/*S+(RI2+T*(V**2+02'2S0/*S+

I2S+'2S0/*SH+4,V*M*EG+(R'P+'P+*FU)I'2*S+TK+(R*+)I/J+,-+)I/7+'2+(R*+U%9X&!$+I2S+

U%9X#>.+U)IP1'SP+IP+V*))+IP+I+)I/J+,-+)I/7+'2+!2*+,-.,(("/,&"0+2+>0E+k'2S0/'T)*l+

UE,1,(*E+S'S+RIM*+I+R'NR+)*M*)+,-+*FUE*PP',2G+T0(+'(+VIP+I(+(R'P+R'NR+)*M*)+,-+

*FUE*PP',2+TK+S*-I0)(H

!2,(R*E+U,'2(+(RI(+E*Y0'E*P+'2/E*IP*S+E*P*IE/R+'P+(R*+I/(0I)+*)*/(E'/I)+

UE,S0/(',2+,-+(R*+(EI2P-,E1*S+TI/(*E'IH+7(+'P+*2('E*)K+U,PP'T)*+(RI(+(R*+,M*EUE,S0/(',2+

,-+(R*P*+*2OK1*P+/,0)S+P),V+(R*+NE,V(R+EI(*+P'N2'-'/I2()K+I2S+P(,U+'(+-E,1+UE,S0/'2N+

*)*/(E'/'(K+IP+*--'/'*2()KH+>2+(R*+,(R*E+RI2SG+'(+'P+I)P,+U,PP'T)*+(RI(+02S*E+),V+)*M*)P+,-+

,FKN*2G+)'J*+(R,P*+(RI(+V,0)S+T*+UE*P*2(+'2+/,2('20I)+-),V+VIP(*VI(*EG+(R*+

(EI2P-,E1*S+TI/(*E'I+1'NR(+UE,S0/*+*)*/(E'/'(K+1,E*+*--'/'*2()KH+6'(R*E+VIK+(R'P+'P+

'2-,E1I(',2+(RI(+V,0)S+T*+*F(E*1*)K+0P*-0)H

>M*EI))+,0E+E*P*IE/R+/,2-'E1*S+,0E+'2'('I)+RKU,(R*P'PH+Q*+P0//**S*S+'2+

(EI2P-,E1'2N+I+P(EI'2+,-+!2*+,-.,(("/,&"0++I2S+'2/E*IP'2N+(R*+I*E,(,)*EI2/*H+$R'P+

I)(*EI(',2+/,0)S+*M*2(0I))K+)*IS+(,+(R*+/E*I(',2+,-+I+/,1U)*(*)K+I*E,(,)*EI2(+P(EI'2+I2S+

I)P,+P*EM*P+IP+I+1,S*)+-,E+(EI2P-,E1'2N+-0(0E*+1'/E,I*E,(,)*EI2(+,ENI2'P1PH+$R'P+

P(EI'2+/,0)S+U,(*2('I))K+SEIP('/I))K+S*/E*IP*+(R*+/,P(+I2S+*--,E(+E*Y0'E*S+'2+E*P*IE/RG+IP+

V*))+IP+RIM*+P,1*+/,11*E/'I)+IUU)'/I(',2PH
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$R*+E'P'2N+S*1I2S+-,E+*2*ENKG+/)'1I(*+/RI2N*G+I2S+SV'2S)'2N+-,PP')+-0*)+

P0UU)'*P+1IJ*+(R*+P(I(*+,-+E*2*VIT)*+*2*ENK+E*P*IE/R+I2+'1U,E(I2(+I2S+*F/'('2N+

UE,PU*/(H+!2+k'1U*2S'2N+*2*ENK+/E'P'Pl+'P+,2)K+(RI(+'-+V*+)*(+'(+T*H+#0//*PP-0))K+

S*M*),U'2N+(R*+2*F(+(R'E(K+K*IEP<+*2*ENK+(*/R2,),NK+/,0)S+(0E2+(R'P+/E'P'P+'2(,+I2+

*2*ENK+E*M,)0(',2G+/RI2N'2N+2,(+,2)K+(R*+VIK+V*+),,J+I(+*2*ENK+UE,S0/(',2G+T0(+R,V+

V*+'2(*EI/(+V'(R+(R*+V,E)S+IE,02S+0PH+&R*IUG+E*2*VIT)*G+E*)'IT)*+*2*ENK+'P+,2*+,-+

R01I2'(K<P+1IW,E+0U/,1'2N+N,I)PH

!"#$%&'"(@TIP*S+-0*)+/*))P+I2S+P*VIN*+(E*I(1*2(+/I2+T*+I2+*)*1*2(+'2+

(EI2P-,E1'2N+(R'P+UE,T)*1+'2(,+I2+,UU,E(02'(KH+QR')*+'(P+UE,PU*/(P+IP+I+M'IT)*+*2*ENK+

(*/R2,),NK+IE*+K*(+(,+T*+P**2G+V*+T*)'*M*+(R*+'2(E,S0/(',2+,-+I2+I*E,(,)*EI2(+P(EI'2+

V,0)S+1,M*+1'/E,T'I)+-0*)+/*))+(*/R2,),NK+(,VIESP+UE,S0/'2N+*)*/(E'/'(K+,2+I2+

*M*EKSIK+TIP'PH+

$R'P+UE,W*/(+'P+I+UIE(+,-+1IJ'2N+!"#$%&'"(@-0*)+/*))P+M'IT)*H+7(P+*2N'2**E'2N+

N,I)P+V*E*+(,+U0PR+!"#$%&'"(@TIP*S+-0*)+/*))P+I+P(*U+/),P*E+(,+S*M*),U1*2(G+-I/')'(I(*+

-0(0E*+E*P*IE/R+'2+(R'P+IE*IG+I2S+S*/E*IP*+(R*+/,P(+,-+!"#$%&'"(@-0*)+/*))PH+$R*+

P/'*2('-'/+N,I)P+V*E*+(,+(*P(+(R*+-02/(',2I)'(K+,-+(R*+P0U*E,F'S*+S'P10(IP*+I2S+/I(I)IP*+

N*2*P+'2+!2*+,-.,(("/,&"0++I2S+(R*+*--*/(+(R*'E+,M*E+*FUE*PP',2+V,0)S+RIM*+,2+

I*E,(,)*EI2/*H+$R*+P0//*PP-0)+I//,1U)'PR1*2(+,-+(R*P*+N,I)P+'P+I+P(*U+(,VIESP+I+

E*I)'P('/+*2*ENK+P,)0(',2H
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Q,EJP+&'(*S

!EIJIVIG+4HG+$P0W'G+!HG+p+CI*SIG+CH+f_\\dG+8,M*1T*Ei.*/*1T*EgH+

&R*1')01'2*P/*2(+IPPIK+,-+T*(I@.@NI)I/(,P'SIP*+TIP*S+,2+'2S,)*+

)01'2*P/*2/*H+Y#,(0%-*#.*\3#-,430"+&"0&"*%0/*U5"43-,430"+&"0&"9*8EfcgG+

`b\@`XbH

!E/R*EG+&H:HG+p+DI/,TP,2G+CH]H+fZ[[cgH+6MI)0I(',2+,-+I+V'2S+U,V*E+UIEI1*(*E'OI(',2+

0P'2N+(,V*E+,TP*EMI(',2P#!Y*!"#?5@+*B"+9*8889*d\d@\_[2!

!$&&H+fZ[[ZgH+Q(%&"*G30"(%-*<,??-"4"0'+t"E,/R0E*uH+!1*E'/I2+$KU*+&0)(0E*+

&,))*/(',2H

%*(E'*M*S+-E,1+R((U3iiVVVHI(//H,ENiB,E(I)Pi_iBS-iC.�$C#HUS-H

!$&&H+fZ[[ZgH+^3'%430*<,??-"4"0'+t"E,/R0E*uH+!1*E'/I2+$KU*+&0)(0E*+&,))*/(',2H

%*(E'*M*S+-E,1+R((U3iiVVVHI(//H,ENiB,E(I)Pi_iBS-iC.�5#HUS-

"IET'EG+;HG+p+?)N'I('G+#H+fZ[[dgH+<,+'%30%$-"*"0"(7@*?(#/,&'3#0*%0/*&#0+,4?'3#0c*

\"0".3'+9*+'(%'"73"+9*%0/*"0;3(#04"0'%-*&#+'3072+8*(R*E)I2SP3+#UE'2N*EH

"I01I2G+%HQH+fZ[[egH+G3&(#$3#-#7@c*=3'5*:3+"%+"+*$@*Q%C#0#4@2+#I2+;EI2P'P/,3+

B*IEP,2+6S0/I(',2+72/H+

",2SG+.H+%HG+p+:,M)*KG+.H+%H+fZ[[`G+CIE/RgH+6)*/(E'/'(K+UE,S0/(',2+TK+!"#$%&'"( *

+,-.,(("/,&"0++I((I/R*S+(,+*)*/(E,S*PH+H??-3"/*%0/*10;3(#04"0'%-*

G3&(#$3#-#7@G+JWG+_Xbd@_XXXH

"E'/J*EG+"H+DH+fZ[[[G+#*U(*1T*EgH+&RIEI/(*E'OI(',2+,-+(R*+(RE**+E'T,P,1I)+%8!+

,U*E,2P+EE2!G+EE2"G+I2S+EE2&G+-E,1+\(,&"--%*4"-3'"0+3+H+!"0"9*DDIf_gG+__e@

_ZcH

&IK1I2+&R*1'/I)+&,1UI2K+fZ[[dgH+Q(%&"*G30"(%-*<,??-"4"0'+t"E,/R0E*uH+&IK1I2+

&R*1'/I)+&,1UI2KH

%*(E'*M*S+-E,1+R((U3iiVVVH/IK1I2/R*1H/,1iUS-Pie[c[[ZHUS-

&,UU'G+CH+5HG+:*I2NG+&HG+#I2S)*EG+#H+DH+p+:,M)*KG+.H+%H+fZ[[_gH+.*M*),U1*2(+,-+I+

N*2*('/+PKP(*1+-,E+!"#$%&'"(*+,-.,(("/,&"0+H+H??-3"/*10;3(#04"0'%- *

G3&(#$3#-#7@9+JPfegG+`_d[�`_deH+

.*R',G+CHG+L2,EE*G+!HG+:I2OG+&HG+p+.*R',G+&H+f_\\dG+D0)KgH+&,2P(E0/(',2+,-+M*EPI(')*+

R'NR@)*M*)+*FUE*PP',2+M*/(,EP+-,E+\%('#0"--%*5"0+"-%"+I2S+(R*+0P*+,-+NE**2+

-)0,E*P/*2(+UE,(*'2+IP+I+2*V+*FUE*PP',2+1IEJ*EH+!"0"9*D8IfZgG+ZZ`@ZZ\H+
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.01IPG+&HG+"IPPrN0KG+%HG+p+"*EN*)G+!H+fZ[[dgH+6)*/(E,/R*1'/I)+I/('M'(K+,-+!"#$%&'"( *

+,-.,(("/,&"0++T',-')1P+,2+P(I'2)*PP+P(**)+I2,S*PH+1-"&'(#&5342*H&'%9+IEG+

XZ`X�XZb_H

.01IP+&HG+C,))'/IG+!HG+;rE,2G+.HG+"IPPrN0KG+%HG+6(/R*M*EEKG+:HG+p+"*EN*)G+!H+fZ[[egH+

CIE'2*+1'/E,T'I)+-0*)+/*))3+?P*+,-+P(I'2)*PP+P(**)+*)*/(E,S*P+IP+I2,S*+I2S+

/I(R,S*+1I(*E'I)PH+1-"&'(#&5342*H&'%9+IEG+bcd@be`H

.0E-**G+$HG+*(+I)H+fZ[[dG+!UE')gH+$R*+&,1U)*(*+9*2,1*+#*Y0*2/*+,-+6P/R*E'/R'I+/,)'+

.4_["3+72P'NR(P+'2(,+(R*+"',),NK+,-+I+:IT,EI(,EK+Q,EJR,EP*H+Y#,(0%-*#. *

\%&'"(3#-#7@9*8WLfegG+ZX\e@Zc[cH

60OrTKG+DH+BH+f_\\XgH+9*20P+9*,TI/(*EH+Z0*N3+'*#.*T(#A%(@#'3&*0%4"+*=3'5*<'%0/307*30*

V#4"0&-%',("2+%*(E'*M*S+;*TE0IEK+ZbG+Z[[\G+-E,1+R((U3iiVVVHTI/(*E',H/'/(H-Ei

NiN*,TI/(*EHR(1)+

;,0E2'*EG+CHG+.*E1,02G+]HG+.0EI2SG+CHG+p+.,))IG+!H+fZ[[bgH+!+2*V+-02/(',2+,-+(R*+

:"+,-.#;3$(3#*;,-7%(3++R')S*2T,E,0NR+t;*u+RKSE,N*2IP*+'2+(R*+UE,(*/(',2+

INI'2P(+,F'SI('M*+P(E*PPH+Q5"*Y#,(0%-*#.*\3#-#73&%-*U5"43+'(@9+DPLf`gG+_ede@

_e\`H

;E'S,M'/RG+7H+f_\eZgH+#0U*E,F'S*+EIS'/I)+I2S+P0U*E,F'S*+S'P10(IP*H+H&&#,0'+*#.*

U5"43&%-*B"+"%(&59+If_[gG+`Z_@`ZcH

9IES2*EG+BH%H+p+;E'S,M'/RG+7H+f_\\_gH+#0U*E,F'S*+P*2P'('M'(K+,-+(R*+1+&5"(3&53%*&#-3*

I/,2'(IP*H+Y#,(0%-*#.*\3#-#73&%-*U5"43+'(@9+DJJ+fZ\gG+_\`Zd+�+_\```H

9*,TI/(*E+BE,W*/(H+fZ[[\gH+H$#,'*!"#$%&'"(H+%*(E'*M*S+;*TE0IEK+ZbG+Z[[\G+-E,1+

?2'M*EP'(K+,-+CIPPI/R0P*((P+!1R*EP(+Q*T+P'(*3+R((U3iiN*,TI/(*EH,ENH

9,0)'*)1,PG+9H8HG+!ER,2(IJ'G+LHG+6)',U,0),PG+6HG+$P*EU'P(I)'G+LHG+$PIJIPG+#HG+p+
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4*G+]HG+p+!2N*2*2(G+:H$H+fZ[[cgH+!UU)'/I(',2+,-+"I/(*E'I)+"',/I(R,S*P+'2+C'/E,T'I)+
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http://www.microbialfuelcell.org/Publications/Bergel/Electrochim_Acta-53-468-07.pdf
http://www.microbialfuelcell.org/Publications/Angenent/2006%20-%20EA-biocath-final.pdf
http://www.microbialfuelcell.org/Publications/Angenent/2006%20-%20EA-biocath-final.pdf
http://geobacter.org/
http://www.bacterio.cict.fr/g/geobacter.html
http://www.bacterio.cict.fr/g/geobacter.html
http://www.microbialfuelcell.org/Publications/Bergel/Electrochim_Acta-53-468-07.pdf
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$*/R2,),N'*PH+%*(E'*M*S+-E,1+
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X`@cXH
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(IEN*('2N+,-+G@C#&#&&,+*C%0'5,++UE,(,U,EURKE'2,N*2+,F'SIP*+'2(,+

/R),E,U)IP(P+I2S+1'(,/R,2SE'I+I2S+R'NR+)*M*)+,FK-)0,E-*2+E*P'P(I2/*H+T-%0'9 *
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G@C#&#&&,+*C%0'5,++UE,(,URKE'2,N*2+,F'SIP*+IP+I+P*)*/(IT)*+1IEJ*E+-,E+
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,FKN*2+)*M*)PH+6"/"(%'3#0*#.*1,(#?"%0*\3#4"/3&%-*<#&3"'3"+9+IS8G+b``@b`cH
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:,M)*KG+.H+%H+fZ[[ZgH+!2I)KP'P+,-+(R*+N*2*('/+U,(*2('I)+I2S+N*2*+*FUE*PP',2+,-+

1'/E,T'I)+/,1102'('*P+'2M,)M*S+'2+(R*+'2+P'(0+T',E*1*S'I(',2+,-+0EI2'01+I2S+
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/,1U,02SP+(,+(R*+E*S0/(',2+,-+'E,2+I2S+,(R*E+1*(I)PH+H(&5*G3&(#$3#-2G+8IWfbgG+

``c@`bbH+

:,M)*KG+.H+%HG+p+BR'))'UPG+6H+f_\ddG+D02*gH+8,M*)+1,S*+,-+1'/E,T'I)+*2*ENK+

1*(IT,)'P13+>ENI2'/+/IET,2+,F'SI(',2+/,0U)*S+(,+S'PP'1')I(,EK+E*S0/(',2+,-+

'E,2+,E+1I2NI2*P*H+H??-3"/*%0/*10;3(#04"0'%-*G3&(#$3#-#7@G+IFfcgG+_beZ@

_bd[H+

:0'G+4HG+%I12IEIKI2I2G+%HG+p+:,NI2G+"H6H+fZ[[bgH+BE,S0/(',2+,-+*)*/(E'/'(K+S0E'2N+

VIP(*VI(*E+(E*I(1*2(+0P'2N+I+P'2N)*+/RI1T*E+1'/E,T'I)+-0*)+/*))H+10;3(#02*<&32 *

Q"&529*ESG+ZZd_@ZZdXH

8IMI)+%*P*IE/R+:IT,EI(,EK+!PP,/'I(*+&,02P*)H+fZ[[XgH+#/I)IT)*+1'/E,T'I)+-0*)+/*))+

V'(R+-)0'S'/+I2S+P(I/J'2N+/IUIT')'('*PH+R((U3iiVVVH-E*PRUI(*2(PH/,1i#/I)IT)*@

1'/E,T'I)@-0*)@/*))@V'(R@-)0'S'/@I2S@P(I/J'2N@/IUIT')'('*P@

S(Z[[e[`[_U(I2Z[[e[[bdXeeHURU

CIEFG+&H+DH+p+:'SP(E,1G+CH+6H+fZ[[_gH+.*M*),U1*2(+,-+'1UE,M*S+M*EPI(')*+TE,IS@

R,P(@EI2N*+M*/(,EP+-,E+0P*+'2+1*(RK),(E,URP+I2S+,(R*E+9EI1@2*NI('M*+TI/(*E'IH+

G3&(#$3#-#7@9+8FPG+Z[cX�Z[eXH
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http://www.microbialfuelcell.org/Publications/Logan/2006%20-%20Logan%20-%20Guideline%20paper.pdf
http://www.freshpatents.com/Scalable-microbial-fuel-cell-with-fluidic-and-stacking-capabilities-dt20070301ptan20070048577.php
http://www.freshpatents.com/Scalable-microbial-fuel-cell-with-fluidic-and-stacking-capabilities-dt20070301ptan20070048577.php
http://www.freshpatents.com/Scalable-microbial-fuel-cell-with-fluidic-and-stacking-capabilities-dt20070301ptan20070048577.php
http://www.microbialfuelcell.org/Publications/Logan/2006%20-%20Logan%20-%20Guideline%20paper.pdf


C*(R*G+"H+!HG+*(+I)H+fZ[[`gH+9*2,1*+,-+!"#$%&'"(*+,-.,(("/,&"0+3+1*(I)+E*S0/(',2+'2

P0TP0E-I/*+*2M'E,21*2(PH+<&3"0&"9+ELDG+_\ce�@_\c\H

C,E(,2G+>HG+#/R'*E1*'*EG+aHG+#/0))KG+$HG+$,))*-P,2G+DHG+p+Q'(O*G+!H+fZ[[dgH+6)*/(E'/'(K+

V'(R,0(+&IET,2H+V%',("9+FfXbgG+d_c@dZ`H

a'IN*2H+f2HSHgH+i3%7"0*T-%+43/*T,(3.3&%'3#0*a%0/$##A+t"E,/R0E*uH+a'IN*2H

%*(E'*M*S+-E,1+

R((U3iiVVV_HY'IN*2H/,1i4"ia7!968B)IP1'SB0E'-'/I(',2�68
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%*(E'*M*S+-E,1+R((U3iiVVV_HY'IN*2H/,1i4"ia7!Y0'/J9*)6F(EI/(',2L'(�68
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%*(E'*M*S+-E,1+R((U3iiVVV_HY'IN*2H/,1i4"i%8*IPKB)0PC'2'L'(�68
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ZdX@Z\ZH
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&,))*N*+BIEJG+C.H+
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FEIG+_[\d@__[_H+

%*N0*EI+9HG+8*M'2+LHBHG+8'/,))+DH#HG+&,MI))I+#H;HG+Q,,SIES+$H:HG+p+:,M)*K+.H%H+

fZ[[cgH+"',-')1+I2S+2I2,V'E*+UE,S0/(',2+)*ISP+(,+'2/E*IP*S+/0EE*2(+'2+

!"#$%&'"(*+,-.,(("/,&"0++-0*)+/*))PH+H??-*10;3(#0*G3&(#$3#-29+PDG+e`bX�e`bdH

%,O*2SI)G+%H!HG+4I1*)*EPG+4H5HCHG+%ITI*KG+LHG+L*))*EG+DHG+p+"0'P1I2G+&HDH8H+fZ[[dgH+

$,VIESP+UEI/('/I)+'1U)*1*2(I(',2+,-+T',*)*/(E,/R*1'/I)+VIP(*VI(*E+

(E*I(1*2(H+Q("0/+*\3#'"&50#-29+DJG+bX[@bX\H

#I1TE,,JG+DHG+;E'(P/RG+6H+;HG+p+CI2'I('PG+$H+f_\d\gH+G#-"&,-%(*U-#0307c*H*N%$#(%'#(@*
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http://www.microbialfuelcell.org/Publications/AWMC/2008,%20Rozendal,%20Towards%20practical%20implementation%20of%20bioelectrochemical%20wastewater%20treatment.pdf
http://www.microbialfuelcell.org/Publications/AWMC/2008,%20Rozendal,%20Towards%20practical%20implementation%20of%20bioelectrochemical%20wastewater%20treatment.pdf


#'N1I@!)SE'/RH+f2HSHgH+T"(#C3/"'"&'+j3'c*Q"&503&%-*\,--"'30+t"E,/R0E*uH+#'N1I@
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)I/@TIP*S+/),2'2N+M*/(,EP+-,E+UE,(*'2+I2S+,U*E,2+-0P',2PH+!"0"9+IEG+dX�\cH

#1'(RG+]H+!HG+p+$IK),EG+LH+.H+fZ[[dgH+B"0"=%$-"*%0/*%-'"(0%'3;"*"0"(7@*+#,(&"+2*

#I2(I+"IETIEI3+!"&@&:7>G+72/+

$,EE*PG+&H7HG+CIE/0PG+!HLHG+p+%'((1I22G+"H6H+fZ[[dgH+BE,(,2+(EI2PU,E(+'2P'S*+(R*+

T',-')1+)'1'(P+*)*/(E'/I)+/0EE*2(+N*2*EI(',2+TK+I2,S*@E*PU'E'2N+TI/(*E'IH+

\3#'"&50#-2*\3#"0729*8LLfXgG+deZ@dd_H

$,0JSIE'I2G+!H+6HG+p+4*)'2PJ'G+.H+%H+f_\\dG+8,M*1T*EgH+$E-!+S'1*EP+U)IK+I+E,)*+'2+

/,UK@201T*E+/,2(E,)+,-+%LZ+E*U)'/I(',2H+!"0"G+DDEG+Z[X@Z__H

$EI2+4HG+LE0PRJI)+DHG+:,M)*K+.H%HG+Q*'P+%HCHG+p+!2(,11I((*'G+;HCH+fZ[[dgH+

&,1UIEI('M*+N*2,1'/P+,-+N*,TI/(*E+/R*1,(IF'P+N*2*P+E*M*I)P+S'M*EP*+

P'N2I)'2N+-02/(',2H+\GU*!"0#43&+9+W9*be_H+

?2'(*S+#(I(*P+62*ENK+72-,E1I(',2+!S1'2'P(EI('M*H+fZ[[\G+;*TE0IEKgH+?2'(*S+#(I(*P+

62*ENK+BE,-')*H+R((U3ii(,2(,H*'IHS,*HN,Mi/,02(EKi/,02(EK�*2*ENK�SI(IH/-1v

-'UP{?#++
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http://www.microbialfuelcell.org/Publications/CEB/Torres%20et%20al%202008.pdf
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