
!"
"

!""#$%& '"& %#()#*+%,*#& +-.& /,-0123%& '-& %3#& /%+4101%5& '"& 3,(+-& +.#-'61*,/#/& +-.&789& +/&!"

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

&$"

!""#$ %#&&#'#()#*$ +,-.-$ /01&234,567#"5#"0#*$ !8#(92:,'$ ;4"1,-##*$ 7#&'#$ /4-2<0(#*$ =#"1&#$%"

>&,-"0#*$?23,($%009:*$/0-2"#$@2&0",-#AB$&"
#$C,D#&'E,"'$0F$72G&0:20(038*$>#G4('8$0F$H20(038*$I"2J,&-2'8$0F$H#&G,(0"#*$!JB$C2#30"#($KLM*$'"

NONPO$H#&G,(0"#*$=D#2"B$("
:$QR,$>001$#"1$S"J2&0"E,"'#($/,-,#&GR$!3,"G8$T>S/!U*$V0&9*$I"2',1$W2"310EB$)"

$*"

:#5;'*./<$ R4E#"$ #1,"0J2&4-,-*$ 7=P*$ -'#:2(2'8*$ ',ED,&#'4&,*$ -4"(23R'*$ J,3,'#:(,-*$ F&42'-*$!+"

-4&F#G,-*$2"F,G'2J2'8B$!!"

$!#"

A$%0&&,-D0"12"3$#4'R0&B$Q,(BX$YML$ZM$LNP$[LOM\$F#]X$YML$ZM$LNM$ZNL^B$!$"

S6E#2($#11&,--X$&32&0",-_4:B,14$$!%"

$!&"

&!'"

&!("

&!)"

&!*"

&#+"

&#!"

&##"

&#$"

&#%"

&#&"

&#'"



#"
"

=4/%*+$%&&#("

$ C,',&E2"2"3$ 'R,$ -'#:2(2'8*$ 0&$ D,&-2-',"G,$ 2"$ #"$ 2"F,G'204-$ -'#',*$ 0F$ F001:0&",$ J2&#($#)"

D#'R03,"-$#''#GR,1$'0$-0F'$F&42'-$#"1$-#(#1$J,3,'#:(,-$-4&F#G,-$2-$,--,"'2#($'0$4"1,&D2"$&2-9$#*"

#--,--E,"'$-'412,-$2"$F001$-#F,'8B$;,&,*$`,$,J#(4#',$'R,$,FF,G'$0F$',ED,&#'4&,$#"1$-4"(23R'$$+"

0"$'R,$-'#:2(2'8$0F$2"F,G'204-$R4E#"$#1,"0J2&4-,-$'8D,$P$#"1$7=P$:#G',&20DR#3,-$0"$(,''4G,$$!"

#"1$-'&#`:,&&8$ -4&F#G,-$#-$ &,D&,-,"'#'2J,$ F&,-R$D&014G'-B$;4E#"$#1,"0J2&4-,-$R#J,$:,,"$$#"

-,(,G',1$:,G#4-,$0F$'R,2&$104:(,$&0(,$#-$J2&#($D#'R03,"-$#"1$J2&#($2"12G#'0&-$0F$R4E#"$F,G#($$$"

G0"'#E2"#'20"B$='#:2(2'8$#--#8-$`,&,$D,&F0&E,1$`2'R$#&'2F2G2#((8$G0"'#E2"#',1$F&,-R$-#ED(,-$$%"

9,D'$2"$'R,$1#&9$0&$4"1,&$-4"(23R'$,]D0-4&,$#'$L$#"1$MNa%$0J,&$PL$R04&-B$$QR,$&,-4('-$2"12G#',$$&"

'R#'$ ',ED,&#'4&,$ 2-$ 'R,$ E#b0&$ F#G'0&$ #FF,G'2"3$ ;!1c$ -'#:2(2'8$ 2"$ F&,-R$ D&014G,$ -4&F#G,-*$$'"

,FF,G'2"3$1,G#8$:,'`,,"$M6L$(03$#F',&$PL$R04&-$#'$MNa%B$QR,$2"#G'2J#'20"$'2E,-$'0$#GR2,J,$#$$("

&,14G'20"$ :,'`,,"$ [$ '0$ L6(03$ #&,$ G#(G4(#',1$ F0&$ ,#GR$ ,]D,&2E,"'#($ G0"12'20"B$ QR2-$ `0&9$$)"

D&0J21,-$ 4-,F4($ 2"F0&E#'20"$ '0$ :,$ G0"-21,&,1$ F0&$ 2ED&0J2"3$ F001$ -#F,'8$ &,3#&12"3$ 'R,$$*"

'&#"-E2--20"$0F$F001:0&",$J2&4-,-$'R&043R$-4DD(8$GR#2"-B&%+"

&%!"

>?&@-%*'.,$%1'-$%#"

=8ED'0E#'2G$ #"1$ #-8ED'0E#'2G$ 2"12J214#(-$ ,]G&,',$ #$ `21,$ 12J,&-2'8$ 0F$ J2&4-,-$ 2"$%$"

4&2",$0&$F,G,-$'R#'$#&,$G0((,G',1$2"$4&:#"$`#-',`#',&$T%#"'#(4D0$,'$#(B*$PN[[UB$SJ,"$2"$#&,#-$%%"

`2'R$2ED(,E,"',1$-#"2'#'20"$D&03&#E-$2'$&,D&,-,"'-$'R,$E#2"$J,R2G(,$F0&$'R,$12--,E2"#'20"$%&"

0F$ J2&#($ D#'R03,"-$ 'R&043R$ 'R,$ ,"J2&0"E,"'$ TW00DE#"-$ #"1$C425,&*$ PNNL\$ d#J,&2G9$ ,'$ #(B*$%'"

PNNL*$/01&234,567#"5#"0$,'$#(B*$PN[N*$!(:2"#"#6@2E,",5$,'$#(B*$PNNZUB$C,-D2',$ &,34(#'20"-$%("

2"',"1,1$'0$#--4&,$F001$-#F,'8*$E#"8$J2&#($F001:0&",$#"1$`#',&:0&",$04':&,#9-$0GG4&$,#GR$%)"

8,#&$ 2"$ 1,J,(0D,1$ G04"'&2,-B$ /,G,"'$ F001:0&",$04':&,#9-$ 2"$ S4&0D,$R#J,$:,,"$ G#4-,1$:8$%*"

"0&0J2&4-,-$D&,-,"'$2"$(,''4G,$TS'R,(:,&3$,'$#(B*$PN[NU$0&$;!c$2"$-,E21&2,1$'0E#'0,-$T@#((0'$&+"

,'$#(B*$PN[[UB$$&!"



$"
"

e&,6R#&J,-'$ G0"'#E2"#'20"$ 0F$ D&014G,$ :8$ F001:0&",$ J2&4-,-$ G#"$ 0GG4&$ 'R&043R$ #$&#"

J#&2,'8$ 0F$ #3,"'-$ 2"G(412"3$ 2&&23#'20"$`#',&$ T%R,0"3$ ,'$ #(B*$ PNNZU$ #"1$ "#'4&#($ F,&'2(25,&-B$ f"$&$"

#112'20"*$ #$ F4&'R,&$ &04',$ F0&$ J2&#($ '&#"-E2--20"$ '0$ F001$ D&014G'-$ 0GG4&-$ 14&2"3$ R#&J,-'$ 0&$&%"

D&0G,--2"3$:8$2"F,G',1$F001$R#"1(,&-$0&$:8$4-2"3$D0((4',1$`#',&$#"1$4',"-2(-$#'$-0E,$D02"'$&&"

0F$'R,$F001$D&014G'20"$GR#2"$T%#&',&*$PNNgUB$QR,$D#'R03,"-$#--0G2#',1$`2'R$,"J2&0"E,"'#($&'"

'&#"-E2--20"$ &04',-*$ 2"G(412"3$ `#',&$ #"1$ F001*$ ,"G0ED#--$ #$ `21,$ 12J,&-2'8$ 0F$ :#G',&2#*$&("

D&0'050#$#"1$J2&4-,-$-4GR$#-$?0&0J2&4-$T?0cU*$R,D#'2'2-$!$J2&4-$T;!cU*$R,D#'2'2-$S$J2&4-$T;ScU$&)"

#"1$ #1,"0J2&4-,-B$ QR4-*$ 'R,$ 4-,$ 0F$ 2"12G#'0&-$ 2-$ ,--,"'2#($ F0&$ 2"J,-'23#'2"3$ `#',&$ h4#(2'8*$&*"

F001$-#F,'8$#"1$2"14-'&2#($E2G&0:20(038B$=0E,$G0"G,&"-$R#J,$:,,"$-'#',1$&,3#&12"3$G4&&,"'$'+"

&,34(#'20"-*$ E#2"(8$ :#-,1$ 0"$ :#G',&20(032G$ D#&#E,',&-B$ >,G#(61,&2J,1$ G0(2F0&E-*$ 'R,&E06'!"

'0(,&#"'$ G0(2F0&E-*$!"# $%&'$ #"1$,"',&0G0GG2*$R#J,$ -,J,&#($1&#`:#G9-$#"1$ (2E2'#'20"-$ 2"$ 'R,2&$'#"

&0(,$ #-$ 2"12G#'0&-$ 0F$ F,G#($ D0((4'20"B$ c#&204-$ #4'R0&-$ R#J,$ G0"G(41,1$ 'R#'$ 'R,-,$ 2"12G#'0&-$'$"

G04(1$F#2($'0$D&,12G'$'R,$&2-9$F0&$`#',&$#"1$F0016:0&",$D#'R03,"-$2"G(412"3$J2&4-,-$T@,&:#$,'$'%"

#(B*$ [Z^Z\$ d2DD$ ,'$ #(B*$ PNN[UB$ 70&,0J,&*$ 'R,$ (,J,(-$ 0F$ :#G',&2#($ 2"12G#'0&-$ 10$ "0'$ #(`#8-$'&"

G0&&,(#',$`2'R$'R,$G0"G,"'&#'20"-$0F$J2&4-,-*$,-D,G2#((8$`R,"$'R,-,$2"12G#'0&-$#&,$D&,-,"'$#'$''"

(0`$G0"G,"'&#'20"-$Te2"#$,'$#(B*$[ZZOUB$&'("

=,J,&#($-'412,-$R#J,$F0G4-,1$0"$1,-G&2:2"3$J2&4-,-$'R#'$E#8$:,$4-,1$#-$2"12G#'0&-$0F$')"

F,G#($G0"'#E2"#'20"$2"$'R,$,"J2&0"E,"'$#"1$F001B$;4E#"$#1,"0J2&4-,-$R#J,$:,,"$D&0D0-,1$'*"

#-$#"$#(',&"#'2J,$2"12G#'0&$#"1$#-$#$J2&#($2"1,]$'0$2ED&0J,$'R,$G0"'&0($0F$'R,$E2G&0:20(032G#($(+"

h4#(2'8$ 0F$`#',&$ #"1$ F001$ #"1$ '0$ &,14G,$ 'R,$E2G&0:20(032G#($ &2-9$ #--0G2#',1$`2'R$E,124E$(!"

#"1$(0`$(,J,(-$0F$F,G#($G0"'#E2"#'20"$2"$`#',&$Te423$,'$#(B*$[ZZL\$e2"#$,'$#(B*$[ZZO*$>0&E23#6(#"

%&45$,'$#(B*$PNNM\$/01&234,56di5#&0$,'$#(B*$PN[PUB$C#'#$-R0`2"3$R23R$8,#&6&04"1$D&,J#(,"G,$2"$($"

4&:#"$ -,`#3,$ #"1$ G0"'#E2"#',1$ &2J,&$ `#',&$ 0F$ 12J,&-,$ 3,03&#DR2G#($ #&,#-$ R#-$ :,,"$(%"

#GG4E4(#'2"3$ Te2"#$ ,'$ #(B*$ [ZZO\$ H0F2((67#-$ ,'$ #(B*$ PNNK\$ >0"3$ ,'$ #(B*$ PN[N\$ W0992"0-$ ,'$ #(B*$(&"

PN[[\$/230''0$,'$#(B*$PN[N\$=2EE0"-$,'$#(B*$PN[[UB$;!1c$R#J,$#(-0$:,,"$1,',G',1$#-$'R,$E0-'$('"



%"
"

G0EE0"$J2&#($D#'R03,"$2"$-R,((F2-R*$`R2GR$:,G0E,$G0"'#E2"#',1$:8$'R,2&$F2('&#'20"$0F$F,G#((8$(("

D0((4',1$-,#`#',&$T>0&E23#6%&45$,'$#(B*$PNNPUB$()"

f"$'R,$,"J2&0"E,"'*$'R,$-'#:2(2'8$0F$F001:0&",$J2&#($D#'R03,"-$#''#GR,1$'0$-0F'$F&42'-$(*"

#"1$-#(#1$J,3,'#:(,$-4&F#G,-$2-$#"$2ED0&'#"'$F#G'0&$F0&$'R,2&$D0',"'2#($'&#"-E2--20"B$e,,(2"3$)+"

'R,$-4&F#G,-$F&0E$F&42'-$#"1$J,3,'#:(,-$G#"$(,#1$'0$#$&,14G'20"$0F$'R,$F,G#($G0"'#E2"#'20"*$)!"

:4'$ J,&8$0F',"$ 'R,8$#&,$,#',"$`2'R04'$D,,(2"3B$C4&2"3$D&,6R#&J,-'*$ J2&4-,-$#&,$,]D0-,1$ '0$)#"

12J,&-,$ ,"J2&0"E,"'#($ #:20'2G$ G0"12'20"-$ -4GR$ #-$ ',ED,&#'4&,*$ -4"(23R'*$ R4E212'8$ #"1$)$"

1,-2GG#'20"B$=0E,$,FF0&'-$R#J,$F0G4-,1$0"$,J#(4#'2"3$'R,$-'#:2(2'8$0F$12FF,&,"'$,"',&2G$J2&4-,-$)%"

,]D0-,1$ '0$12FF,&,"'$ ',ED,&#'4&,-$ TW4&152,($ ,'$ #(B*$ PNN[*$%&0G2$,'$ #(B*$ PNNPU$:4'$ (2''(,$`0&9$)&"

R#-$ :,,"$ #11&,--,1$ '0$ G0ED#&,$ 'R,$ &,(#'2J,$ G0"'&2:4'20"$ 0F$ ',ED,&#'4&,$ #"1$ -0(#&$)'"

2&&#12#'20"$`R,"$G0E:2",1$2"$,]D,&2E,"'#($#--#8-B$f"$04&$0D2"20"*$'R2-$2"F0&E#'20"$2-$4-,F4($)("

'0$ 2ED&0J,$F001$-#F,'8$&,3#&12"3$'R,$'&#"-E2--20"$0F$J2&#($D#'R03,"-$'R&043R$'R,$12FF,&,"'$))"

-'#3,-$2"$F001$D&014G'20"$GR#2"-B$)*"

QR,$ E#2"$ 0:b,G'2J,$ 0F$ 'R2-$ -'418$ `#-$ '0$ ,J#(4#',$ 'R,$ ,FF,G'$ 0F$ ',ED,&#'4&,$ #"1$*+"

-4"(23R'$#-$E#b0&$'R&,#'-$'0$J2&#($-'#:2(2'8$14&2"3$D&,6R#&J,-'$#"1$D0-'6R#&J,-'$-'#3,-B$f"$04&$*!"

,]D,&2E,"'-*$`,$ -'412,1$ ;!1c$ F0&$ 'R,2&$ 104:(,$ &0(,$ #-$ #$ D#'R03,"j2"12G#'0&$ C?!$ J2&4-,-$*#"

Te2"#$ ,'$ #(B*$ [ZZO\$ >0&E23#6%&45$ ,'$ #(B*$ PNNP\$ /01&234,56d#5#&0$ ,'$ #(B*$ PN[PU$ #"1$ 7=P$*$"

:#G',&20DR#3,$ #-$ #"$ /?!$ J2&4-*$ `R2GR$ R#-$ :,,"$ D&,J204-(8$ 4-,1$ #-$ #$ -4&&03#',$ 0F$*%"

?0&0J2&4-,-$ 2"$ 0'R,&$ 2"#G'2J#'20"$ -'412,-$ TC#`-0"$ ,'$ #(B*$ PNNgUB$ QR,$ 04'G0E,-$ 0F$ 'R,-,$*&"

,]D,&2E,"'-$E#8$ D&0J21,$ J#(4#:(,$ 2"F0&E#'20"$ 'R#'$E23R'$ :,$ G0"-21,&,1$ '0$ 2ED&0J,$ F001$*'"

-#F,'8$&,3#&12"3$F001:0&",$J2&#($D#'R03,"-B$*("

&*)"

9?&7+%#*1+0/&+-.&(#%3'./&**"

9?>&A#00&01-#/&+-.&61*+0&/%'$B/&!++"

;4E#"$#1,"0J2&4-$'8D,$P$T?%eckNNP[MU$-'0G9-$`,&,$D&014G,1$2"F,G'2"3$!gLZ$G,((-B$!+!"

!gLZ$`,&,$ G4('4&,1$ 2"$ S#&(l-$E2"2E4E$,--,"'2#($E,124E$ TS7S7U*$ T@2:G0*$ >&,1,&2G9*$7CU*$!+#"



&"
"

-4DD(,E,"',1$ `2'R$ [m$ 3(4'#E2",$ T@2:G0*$ >&,1,&2G9*$ 7CU*$ gN$ n3$ 0F$ 3,"'#E8G2"$ T@2:G0*$!+$"

>&,1,&2G9*$7CU$ D,&$Ed$ #"1$ [Nm$ T3&0`'R$E,124EU$ 0&$ Pm$ TE#2"',"#"G,$E,124EU$ 0F$ R,#'6!+%"

2"#G'2J#',1$ F,'#($ :0J2",$ -,&4E$ T>H=U*$ T@2:G0*$ >&,1,&2G9*$ 7CUB$ c2&4-,-$ `,&,$ &,(,#-,1$ F&0E$!+&"

G,((-$:8$F&,,52"3$#"1$'R#`2"3$'R,$G4('4&2"3$F(#-9-$F0&$M$'2E,-B$!$G,"'&2F43#'20"$-',D$#'$MNNN$]$!+'"

($ F0&$ PN$ E2"4',-$ `#-$ #DD(2,1$ '0$ ,(2E2"#',$ G,(($ 1,:&2-B$ QR,$ 0:'#2",1$ -4D,&"#'#"'$ `#-$!+("

4('&#G,"'&2F43,1$F0&$[R$#'$MLBgNN$]$($#"1$F2"#((8$&,-4-D,"1,1$2"$eH=*$h4#"'2F2,1$#"1$-'0&,1$2"$!+)"

[N$Ed$ #(2h40'-$ #'$ 6PNo%$ 4"'2($ 4-,1B$ ;!1c$ -4-D,"-20"-$`,&,$ h4#"'2F2,1$ :0'R$ :8$ he%/$ #"1$!+*"

2EE4"0F(40&,-G,"G,$ #--#8-$ #-$ 1,'#2(,1$ 2"$ =,G'20"-$ PBg$ #"1$ PB^B$ 7=P$ DR#3,$ -'0G9-$ `,&,$!!+"

D&014G,1$ #"1$ '2'',&,1$ 2"$ )*&+%,-&&*$ p@LZ$ T:0'R$ 92"1(8$ 10"#',1$ :8$ 7#2',$ 74"2,-#*$!!!"

I"2J,&-2'8$0F$H#&G,(0"#U$F0((0`2"3$'R,$f=q$[N^Ng6[B$$!!#"

&!!$"

9?9&8,-0123%&/1(,0+%1'-&!!%"

d23R'$G0"12'20"-$#DD(2,1$2"$'R,$#--#8-$-2E4(#',1$-0(#&$&#12#'20"$'R&043R$,]D0-4&,$'0$!!&"

#$LNN6p$eR2(2D-$7=/LNN$;/$R81&#&38&4E$E,124E6#&G$20121,$T;7fU$ (#ED$F0G4-$TW0"2"9(2b9,$!!'"

eR2(2D-$ S(,G'&0"2G-*$ ?,'R,&(#"1-UB$ !-$ D&,J204-(8$ 1,-G&2:,1*$ 'R2-$ (#ED$ R#-$ #$ -D,G'&#($ D0`,&$!!("

12-'&2:4'20"$ 'R#'$ #DD&0]2E#',-$ 'R,$ Ic!*$ IcH$ #"1$ e!/$ (,J,(-$ 0F$ "#'4&#($ -4"(23R'\$ #$!!)"

G0"'2"404-$-D,G'&4E$F&0E$PgN$'0$ONN$"E$#"1$#$D0`,&$D(#',#4$F&0E$LNN$'0$^NN$"E$TC2G9$,'$!!*"

#(B*$ PN[NUB$ QR,$ '0'#($ 04'D4'$ &#12#'20"$ `#-$ G0"'&0((,1$ 14&2"3$ 04&$ ,]D,&2E,"'-$ 4-2"3$ #$!#+"

D8&#"0E,',&$Tde$e8&#NM*$C,('#$qRE$=&(*$ f'#(8U$#"1$Ic!$TMPN$'0$LNN$"EU$#"1$IcH$&#12#'20"$!#!"

TPON$'0$MPN$"EU$:8$-D,G2F2G$-,"-0&-$F0&$'R,2&$`#J,(,"3'R-$Tde$Ic!$#"1$IcH*$C,('#$qRE$=&(*$!##"

f'#(8UB$!'$L$o%*$'R,$E,#"$J#(4,-$0F$'0'#(*$Ic!$#"1$IcH$&#12#'20"-$#DD(2,1$2"$'R,$,]D,&2E,"'-$!#$"

#&,$ MBLN$ WpjEP$ TPNBO[P$ W+jEP$#GG4E4(#',1$ #F',&$ PL$ RU*$ P[BZ[$ npjGEP$ T[OBgg^$ +jEPU$ #"1$!#%"

NBNK$npjGEP$Tg[*K^$+jEPU*$&,-D,G'2J,(8B$!'$MNo%*$'R,$E,#"$J#(4,-$`,&,$MBPO$TPNBM^^$W+jEP$!#&"

#GG4E4(#',1$ #F',&$ PL$ RU*$ 0F$ '0'#($ &#12#'20"$ #"1$ M[B[K$ npjGEP$ TPKBOK^$ +jEPU$ 0F$ Ic!B$ ?0$!#'"

,E2--20"$ 2"$ 'R,$ `#J,(,"3'R$ 0F$ IcH$ #'$ 'R2-$ ',ED,&#'4&,$ `#-$ &,32-',&,1B$ !-$ #$ &,F,&,"G,$!#("

E,#-4&,*$ 2"',"-2'2,-$0F$ '0'#($ &#12#'20"*$Ic!$#"1$IcH$`,&,$E,#-4&,1$04'100&-$0"$#$-D&2"3$!#)"



'"
"

-4""8$ 1#8$ #'$ PM$ o%X$ 'R,8$ `,&,$ ZB^N$ WpjEP$ T'0'#($ &#12#'20"U*$ gNK$ npjGEP$ TIc!U$ #"1$ LN$!#*"

npjGEP$TIcHUB$$!$+"

&!$!"

9?C&!D)#*1(#-%+0&.#/12-&!$#"

='#:2(2'8$#--#8-$`,&,$D,&F0&E,1$2"$2G,:,&3$(,''4G,$#"1$-'&#`:,&&8$-#ED(,-$:,G#4-,$!$$"

'R,8$ R#J,$ :,,"$ D&,J204-(8$ &,(#',1$ '0$ F001:0&",$ J2&#($ 3#-'&0,"',&2'2-$ 04':&,#9-$ #"1$ 'R,2&$!$%"

-4&F#G,-$ D&,-,"'$ 12FF,&,"'$ D&0D,&'2,-B$ H0'R$ 2G,:,&3$ (,''4G,$ #"1$ F&,-R$ -'&#`:,&&2,-$ `,&,$!$&"

#Gh42&,1$2"$#$(0G#($&,'#2(,&$#"1$9,D'$#'$Lo%$4"'2($4-,1B$$!$'"

d,''4G,$#"1$-'&#`:,&&8$-4&F#G,$D2,G,-$`,23R'2"3$NBg$3$#"1$[$3$&,-D,G'2J,(8$`,&,$G4'$!$("

#"1$ D(#G,1$ 0"$ e,'&2$ D(#',-B$ QR,"*$ PN$ n($ 0F$ J2&#($ -4-D,"-20"-$ 0F$ :0'R$;!1cP$ #"1$7=P$ #'$ #$!$)"

G0"G,"'&#'20"$ 0F$ [NK$ 2"F,G'204-$ 4"2'-jE($ `,&,$ D2D,'',1$ 0"'0$ ',"$ 12FF,&,"'$ -D0'-$ 0"$ 'R,$!$*"

-,(,G',1$ -#ED(,-$ -4&F#G,-B$ !F',&$ -D292"3*$ 'R,$ 2"0G4(#$ `,&,$ 1&2,1$ F0&$ 0",$ R04&$ #'$ #E:2,"'$!%+"

',ED,&#'4&,$2"$#$:20-,G4&2'8$G#:2",'B$$!%!"

QR,$ ',ED,&#'4&,$ 0F$ 'R,$ ,]D,&2E,"'-$`#-$ 9,D'$ -'#:(,$ :8$ D,&F0&E2"3$ 'R,$ #--#8-$ 2"$!%#"

'R,&E0-'#'2G$GR#E:,&-$#"1$E0"2'0&,1$14&2"3$'R,$,]D,&2E,"'-B$QR,$-,(,G',1$',ED,&#'4&,-$!%$"

`,&,$ L$ #"1$ MN$ o%B$ C#&9$ G0"12'20"-$ `,&,$ #GR2,J,1$ :8$ G0J,&2"3$ 'R,$ e,'&2$ D(#',-$ `2'R$ #"$!%%"

0D#h4,$ :0]B$ !(($ e,'&2$ D(#',-$ `,&,$ 9,D'$ 0D,"$ 14&2"3$ 'R,$ #--#8$ '0$ #J021$ #"8$ 2"',&F,&,"G,$!%&"

:,'`,,"$'R,$D(#-'2G$G0J,&$#"1$'R,$#DD(2,1$&#12#'20"B$$!%'"

S#GR$,]D,&2E,"'$`#-$D,&F0&E,1$2"$14D(2G#',$0J,&$PL$R04&-$`2'R$-#ED(,-$'#9,"$#'$N*$!%("

P*$L*$O$#"1$PL$R04&-B$!'$,J,&8$-#ED(2"3$'2E,*$#$e,'&2$D(#',$G0"'#2"2"3$#$D2,G,$0F$(,''4G,$#"1$!%)"

-'&#`:,&&8$-4&F#G,$`#-$G0((,G',1$F&0E$1#&9$#"1$(23R'$G0"12'20"-B$c2&4-,-$`,&,$,(4',1$:8$'R,$!%*"

-,(,G',1$ D&0'0G0($ #"1$ J2&#($ G0"G,"'&#',-$ `,&,$ 9,D'$ #'$ L$ o%$ 4"'2($ 2"F,G'2J2'8$ #--#8-$ `,&,$!&+"

D,&F0&E,1$ T`2'R2"$ PL$ R04&-UB$ >&05,"$ J2&#($ G0"G,"'&#',-$ `,&,$ 9,D'$ #'$ 6ON$ o%$ 4"'2($ he%/$!&!"

#"#(8-2-B$!&#"

&&!&$"

&!&%"



("
"

9?E&F#$'6#*5&'"&61*,/#/&"*'(&"*#/3&)*'.,$#&/,*"+$#/&&!&&"

QR,$ &,G0J,&8$ 0F$ 2"F,G'204-$ R4E#"$ #1,"0J2&4-,-$ #"1$ 7=P$ F&0E$ (,''4G,$ #"1$!&'"

-'&#`:,&&8$`#-$ ,J#(4#',1$ #-$E,#-4&,1$ :8$ 2EE4"0F(40&,-G,"G,$ #"1$ D(#h4,$ F0&E2"3$ 4"2'-$!&("

#--#8-*$ &,-D,G'2J,(8*$ 2"$ '&2D(2G#',$ D&,(2E2"#&8$ 2"1,D,"1,"'$ ,]D,&2E,"'-B$ =4&F#G,$ D2,G,-$!&)"

`,23R2"3$NBg$3$0F$(,''4G,$#"1$[$3$0F$-'&#`:,&&8$F0&$,#GR$,]D,&2E,"'#($G0"12'20"$`,&,$G4'$#"1$!&*"

D(#G,1$0"$e,'&2$D(#',-B$!$J0(4E,$0F$PN$n($0F$;!1c$`#-$2"0G4(#',1$12-'&2:4',1$2"$',"$-D0'-$0"$!'+"

F&,-R$ D&014G,$ -4&F#G,$ -#ED(,-$ #'$ #$ G0"G,"'&#'20"$ 0F$ M][N[N$ 3,"0E,$ G0D2,-$ D,&$ E2((2(2',&$!'!"

T@%jE(U*$#"1$'R,$ 2"0G4(#$`,&,$1&2,1$ F0&$0",$R04&$#'$#E:2,"'$ ',ED,&#'4&,$ 2"$#$:20-,G4&2'8$!'#"

G#:2",'B$!'$"

>001$ -#ED(,-$ `,&,$ `#-R,1$ `2'R$ ^$ E($ 0F$ 3(8G2",$ :4FF,&$ TNBPg$ ?$ #'$ D;$ ZBgUB$ !F',&$!'%"

`#-R2"3*$-#ED(,-$`,&,$:&2,F(8$J0&',],1$#"1$-'2&&,1$F0&$MN$E2"$#'$Lo%B$>2"#((8*$-#ED(,-$`,&,$!'&"

4('&#G,"'&2F43,1$ #'$ MLgNN$ ]$($ F0&$ [$ R$ #"1$ D,((,'-$`,&,$ -4-D,"1,1$ 2"$ PNN$ n($ 0F$ eH=B$ !F',&$!''"

,J#(4#'2"3$ 04&$ &,G0J,&8$ 0F$ ;!1c*$ F0((0`2"3$ 'R,$ -#E,$ D&0G,14&,$ #-$ E,"'20",1$ #:0J,*$!'("

'&2D(2G#',$,]D,&2E,"'-$`,&,$#(-0$D,&F0&E,1$'0$',-'$7=P$&,G0J,&8$F&0E$-'&#`:,&&8$-4&F#G,-*$!')"

'R,$F001$D&014G'$`2'R$(0`,&$;!1c$&,G0J,&2,-B$QR,$&,G0J,&8$J#(4,-$F0&$;!1c$#"1$7=P$4"1,&$!'*"

,#GR$G0"12'20"$#&,$D&,-,"',1$2"$Q#:(,$[B$!(+"

p,$ 0:-,&J,1$ 'R#'$ &,G0J,&8$ ,FF2G2,"G8$ 2"G&,#-,1$ :8$ #112'20"$ 0F$ #$ R0E03,"25#'20"$!(!"

-',D$`2'R$7e$>#-'e&,Dr6PL$f"-'&4E,"'$T7e$H20E,12G#(-$dd%BU$#'$L$Ej-$F0&$PN$-$#F',&$`#-R2"3$!(#"

'R,$-#ED(,$`2'R$^$E($0F$3(8G2",$:4FF,&$TNBPg$?$#'$D;$ZBgUB$;0`,J,&*$F0&$'R,$h4#"'2F2G#'20"$0F$!($"

J2&4-,-$2"$'R,$-#ED(,-$#'$'R,$G0"G,"'&#'20"-$4-,1$2"$'R2-$-'418*$'R2-$-',D$`#-$"0'$2"G(41,1$2"$!(%"

'R,$D&0'0G0(B$$$!(&"

$$!('"

9?G&!6+0,+%1'-&'"&H=.I&+-.&789&1-"#$%161%5&&!(("

fEE4"0F(40&,-G,"G,$ #--#8-$ Tf>!U$ F0&$ 'R,$ h4#"'2F2G#'20"$ 0F$ 2"F,G'204-$ ;!1cP$ `,&,$!()"

D,&F0&E,1$ #-$ D&,J204-(8$ 1,-G&2:,1$ T%#(34#$ ,'$ #(B*$ PN[[UB$ H&2,F(8*$ !gLZ$ E0"0(#8,&-$ `,&,$!(*"

2"G4:#',1$ 0J,&"23R'$ 2"$ O6`,(($ d#:6Q,9$ ff$ GR#E:,&$ -(21,-$ T?#3(,$ ?4"G$ f"',&"#'20"#(*$!)+"



)"
"

?#D,&J2((,*$fdU$#'$M^$o%$2"$gm$0F$%qP$4"'2($'R,8$&,#GR,1$ZN6[NNm$0F$G0"F(4,"G,B$q",$R4"1&,1$!)!"

E2G&0(2',&-$0F$12&,G'$0&$12(4',1$-#ED(,$`,&,$2"0G4(#',1$2"'0$,#GR$`,(($#"1$2"G4:#',1$F0&$ZN$!)#"

E2"4',-$ #'$ M^$ o%$ 2"$ gm$ %qPB$ !F',&$ 'R#'*$ Pm$ >H=6-4DD(,E,"',1$ S7S7$ `#-$ #11,1$ #"1$!)$"

2"G4:#',1$F0&$M$1#8-$#'$M^$o%$2"$gm$%qPB$!F',&$M$1#8-$2"G4:#'20"*$'R,$E0"0(#8,&-$`,&,$F2],1$!)%"

`2'R$ GR2((,1$ #:-0(4',$ E,'R#"0($ F0&$ [N$ E2"4',-$ #"1$ &,R81&#',1$ :8$ -0#92"3$ 2"$ eH=$ F0&$ g$!)&"

E2"4',-B$QR,$E0"0(#8,&-$`,&,$:(0G9,1$F0&$[$R04&$ 2"$:(0G92"3$-0(4'20"$G0"'#2"2"3$eH=$`2'R$!)'"

[m$ !(:4E2"$ F&0E$ :0J2",$ -,&4E$ TH=!U$ T`jJU$ #"1$ NBNgm$ Q`,,"$ TJjJU$ Te#"&,#G*$ =dIUB$ !F',&$!)("

&,E0J2"3$ 'R,$ :(0G92"3$ -0(4'20"*$ 'R,$ E0"0(#8,&-$ `,&,$ 2"G4:#',1$ F0&$ [R$ `2'R$ 'R,2&$ F2&-'$!))"

#"'2:018$-0(4'20"B$!F',&$2"G4:#'20"*$'R,$G,((-$`,&,$-'#2",1$F0&$[g$E2"4',-$#'$/Q$`2'R$#$[X[NN$!)*"

12(4'20"$ 0F$ 30#'$ #"'26E04-,$ f3@6>fQ%$ T=23E#6!(1&2GR*$ =',2"R,2E*$ @,&E#"8U$ 2"$ :(0G92"3$!*+"

-0(4'20"B$ QR,$ f3@$ #"'2:018$ `#-$ &,E0J,1$ #"1$ G,((-$ `,&,$ &2"-,1$ `2'R$ eH=$ F0&$ [g$ E2"4',-B$!*!"

>2"#((8*$ GR#E:,&-$ `,&,$ E04"',1$ :8$ #112"3$ I('&#%&45Q7$ E04"'2"3$ E,124E$ T=#"'#$ %&45$!*#"

H20',GR"0(038*$ f"GBU$ #"1$ G,((-$ `,&,$ 0:-,&J,1$ 4"1,&$ Ic$ (23R'$ 2"$ #"$ ,D2F(40&,-G,"G,$!*$"

E2G&0-G0D,B$QR,$'R,0&,'2G#($1,',G'20"$(2E2'$0F$'R2-$',GR"2h4,$2-$[N$J2&#($D#&'2G(,-jE($#"1$,J,"$!*%"

J2&#($D#&'2G(,-$'R#'$R#J,$(0-'$'R,2&$#:2(2'8$'0$1,J,(0D$G8'0D#'R2G$,FF,G'$E#8$:,$-'2(($1,',G',1B$$!*&"

$ f"$ 0&1,&$ '0$ h4#"'2F8$ 2"F,G'204-$ 7=P*$ )*&+%,-&&*$ p@LZ$ `0&92"3$ G4('4&,-$ `,&,$!*'"

2"0G4(#',1$ 2"$Q&8D'0",68,#-'$,]'&#G'63(4G0-,$:&0'R$ TQV@HU$#"1$ 2"G4:#',1$#'$MKsP$o%$`R2(,$!*("

-R#92"3$ #-$ -D,G2F2,1$ 2"$ 'R,$ f=q$ [N^Ng6[B$ QR,$ G4('4&,$ #:-0&:#"G,$ `#-$E,#-4&,1$ ,J,&8$ MN$!*)"

E2"4',-B$pR,"$ #"$ #:-0&:#"G,$ G0&&,-D0"12"3$ '0$ #$ G,((61,"-2'8$ 0F$ #DD&0]2E#',$ [NM$ GF4jE($!**"

T:#-,1$ 0"$ 1#'#$ 0:'#2",1$ :8$ G#(2:&#'20"$ 0F$ #:-0&:#"G,$ E,#-4&,E,"'-U$ `#-$ &,#GR,1*$ 'R,$#++"

G4('4&,$`#-$'#9,"$F&0E$'R,$2"G4:#'0&$#"1$2EE,12#',(8$D(#G,1$2"$E,('2"3$2G,$'0$#J021$'R,$(0--$#+!"

0F$ >6D2(2$ :8$ 'R,$ G,((-B$ =,E2-0(21$ Q&8D'0",68,#-'$ ,]'&#G'63(4G0-,$ #3#&$ T--QV@!U$ :0''(,-$`,&,$#+#"

D&,D#&,1$2"$#1J#"G,$#"1$'R,$#3#&$E,(',1$:,F0&,$'R,$2"F,G'2J2'8$,J#(4#'20"*$9,,D2"3$'R,E$2"$#+$"

#$`#',&$ :#'R$ #'$ Lgs[$ o%B$ !$ -0(4'20"$ 0F$ G#(G24E63(4G0-,*$ D&,D#&,1$`2'R$ MsNB[3$ 0F$ G#(G24E$#+%"

GR(0&21,$126R81&#',$T%#%($t$P;PqU$#"1$[NsNB[3$0F$3(4G0-,$D,&$[NN$E($0F$1,620"25,1$`#',&*$`#-$#+&"

#-,D'2G#((8$#11,1B$=4DD(,E,"',1$--QV@!$PBg$E($#(2h40'-$`,&,$12-D,"-,1$ 2"$G#DD,1$G4('4&,$#+'"



*"
"

'4:,-$D(#G,1$ 2"$#$`#',&$:#'R$4"'2($4-,1B$Q0$,#GR$'4:,*$[$E($0F$'R,$-#ED(,$#"1$[$E($0F$ 'R,$#+("

2"0G4(4E$ G4('4&,$ `,&,$ #11,1B$ >2"#((8*$ '4:,-$ `,&,$ G#&,F4((8$ E2],1$ #"1$ D04&,1$ 0J,&$ 'R,$#+)"

-4&F#G,$ 0F$ Q&8D'0",68,#-'$ ,]'&#G'63(4G0-,$ #3#&$ TQV@!U$ D(#',-*$ 12-'&2:4',1$ #"1$ #((0`,1$ '0$#+*"

-0(212F8B$e(#',-$`,&,$2"G4:#',1$4D-21,610`"$#'$MKsP$o%$F0&$[OsP$R04&-B$#!+"

&#!!"

9?J&K,$0#1$&+$1.&#D%*+$%1'-&#!#"

!"$,"58E#'2G$123,-'20"$'&,#'E,"'$`#-$#DD(2,1$2"$'R2-$-'418$'0$&,14G,$F#(-,$D0-2'2J,$#!$"

&,-4('-$ :8$ 1,',G'20"$ 0F$ F&,,$ C?!$ `R,"$ 4-2"3$ he%/$ #"#(8-2-B$ S#GR$ #"#(85,1$ -#ED(,$ `#-$#!%"

123,-',1$ 4-2"3$ [NN$ 4"2'-$ 0F$ C,0]8&2:4"4G(,#-,$ f$ TC?!-,$ f*$ 70(,G4(#&$ @&#1,*$ f"J2'&03,"U*$#!&"

#GG0&12"3$'0$E#"4F#G'4&,1$2"-'&4G'20"-$:,F0&,$'R,$"4G(,2G$#G21$,]'&#G'20"B$QR,$4-,$0F$#$='0D$#!'"

H4FF,&$ TD&0J21,1$ `2'R$ C?!-,$ fU$ D&,J,"',1$ ,]G,--2J,$ 123,-'20"$ T1#'#$ "0'$ -R0`"UB$ ?4G(,2G$#!("

#G21-$ T?!U$ F&0E$ J2&#($ G0"G,"'&#',-$ F&0E$ F&,-R$ D&014G,$ -#ED(,-$ `,&,$ ,]'&#G',1$ `2'R$ 'R,$#!)"

uf!EDr$c2&#($/?!$92'$Tuf!3,"*$f"GBU$4-2"3$'R,$uf!G4:,$#4'0E#',1$D(#'F0&E$Tuf!3,"*$f"GBUB$!$#!*"

",3#'2J,$ G0"'&0($ `#-$ 2"G(41,1$ 2"$ #(($ 'R,$ "4G(,2G$ #G21$ ,]'&#G'20"$ D&0G,14&,-B$ >2"#((8*$ ?!$##+"

,(4#',-$`,&,$-'0&,1$#'$6PN$o%$4"'2($4-,1B$##!"

&###"

9?L&M,+-%1%+%16#&*#+0N%1(#&OAF&PQOAF&+-.&FRNQOAFS&##$"

& ;!1c$h4#"'2'#'20"$`#-$:#-,1$0"$'R,$he%/$#--#8-$D&,J204-(8$1,-G&2:,1$:8$;,&"&0'R$##%"

#"1$G0((,#34,-$TPNNPUB$='#"1#&1-$F0&$'R,$&,#(6'2E,$e%/$#--#8-$F0&$;!1cP$`,&,$D&014G,1$#-$##&"

1,-G&2:,1$:,F0&,$T!(:2"#"#$,'$#(B*$PNNZUB$>0&$'R,$#ED(2F2G#'20"$0F$;!1c$3,"0E,-*$&,#G'20"-$##'"

`,&,$D,&F0&E,1$ 2"$#$Pg$vd$J0(4E,$`2'R$Q#h7#"r$S"J2&0"E,"'#($7#-',&$72]$PBN$ T!DD(2,1$##("

H20-8-',E-r*$>0-',&$%2'8*$%!*$I=!UB$QR,$&,#G'20"$G0"'#2",1$[N$vd$0F$C?!$-#ED(,$0&$[N$vd$0F$##)"

#$ h4#"'2F2,1$ C?!$ D(#-E21*$ [w$ Q#h7#"r$ 7#-',&$ 72]*$ #"1$ 'R,$ G0&&,-D0"12"3$ D&2E,&-$ #"1$##*"

Q#h7#"$D&0:,-$F0&$;!1cB$;!1cP$3,"0E,-$`,&,$h4#"'2F2,1$F0((0`2"3$'R,$#G'2J#'20"$0F$'R,$#$+"

4&#G2($?63(8G0-8(#-,$G0"'#2",1$ 2"$ 'R,$G0&,$E2]$ TP$E2"$#'$gN$ a%U*$ 'R,$#G'2J#'20"$0F$!ED(2Q#h$#$!"

@0(1$F0&$[N$E2"$#'$Zg$a%*$#"1$LN$G8G(,-$0F$#ED(2F2G#'20"$T[g$-$#'$Zg$a%$#"1$[$E2"$#'$KN$o%UB&#$#"



!+"
"

$ >0&$ 'R,$ h4#"'2F2G#'20"$ 0F$ 7=P*$ he%/$ -'#"1#&1-$ `,&,$ D&014G,1$ :8$ G(0"2"3$ #$ e%/$#$$"

D&014G'$ '#&3,'2"3$ 'R,$ &,320"$ G012"3$ F0&$ 'R,$ E#'4&#'20"$ D&0',2"$ T#GG,--20"$ "4E:,&$#$%"

?%xNN[L[^BPU$ 2"'0$ D@S7r6Q$ S#-8$ Te&0E,3#*$ G#'B$ ?0B$ ![MKNUB$ f"$ 0&1,&$ '0$ E2"2E25,$#$&"

G0"'#E2"#'20"*$ ?G0f$ ,"58E,$ `#-$ 4-,1$ '0$ (2",#&25,$ [N$ n3$ 0F$ C?!$ F0((0`2"3$ -4DD(2,&$#$'"

2"-'&4G'20"-$ Te&0E,3#*$ G#'B$ ?0B$ /Kg[MUB$ !(($ -'#"1#&1$ 12(4'20"-$ `,&,$ 'R,"$ 12-'&2:4',1$ 2"'0$#$("

'4:,-$#"1$-'0&,1$#'$ 6ON$a%$4"'2($4-,B$p,$'#&3,',1$#$&,320"$D&,J204-(8$1,-G&2:,1$'0$#GR2,J,$#$)"

R23R,&$(0--,-$2"$he%/$-23"#($#F',&$Ic$'&,#'E,"'$Te,G-0"$,'$#(B*$PNNZUB$f"$'R,$he%/$&,#G'20"-*$#$*"

`,$ ',-',1$ g$ vd$ 0F$ 'R,$ ?!$ ,]'&#G'20"$ #"1$ 0F$ 'R,$ [N6F0(1$ 12(4'20"B$ !ED(2F2G#'20"-$ `,&,$#%+"

D,&F0&E,1$2"$PN$vd$&,#G'20"$E2]'4&,-$`2'R$/?!$I('&#=,"-,y$q",6=',D$u4#"'2'#'2J,$/Q6e%/$#%!"

=8-',E$ Tf"J2'&03,"*$ %#&(-:#1*$ %!*$I=!UB$ QR,$ &,#G'20"$ G0"'#2",1$ g$ vd$ 0F$ -#ED(,$ 0&$ g$ vd$ 0F$#%#"

C?!$ -'#"1#&1*$ [w$ I('&#-,"-,$ 72]*$ [w$ I('&#"-,"-,$ S"58E,$ 72]*$ [w$ /qz*$ D(4-$ 'R,$#%$"

G0&&,-D0"12"3$ D&2E,&$ -,'$ F0&$ 7=P\$ D,G-0"6P>$ Tgl6!!@@Q@%%Q!%!!@%@!!@Q6MlU$ #"1$#%%"

D,G-0"6P/$Tgl6QQ%@QQQ!@@@%!!@@Q!@%6MlU$#'$#$F2"#($G0"G,"'&#'20"$0F$[$n7$,#GRB$>0&$'R2-$#%&"

`0&9*$ #$ Q#h7#"$ D&0:,$ `#-$ 1,-23",1$ 2"$ 04&$ (#:0&#'0&8\$ e,Ge6P$ Tgl6>!7TC6d6e&0:,U6#%'"

!Q%@Q@@@@Q%@%%%@Q!%@6H;u[6MlU$ #"1$ 4-,1$ #'$ #$ F2"#($ G0"G,"'&#'20"$ 0F$ NBPg$ n7B$ QR,$#%("

#ED(2F2G#'20"$`#-$D,&F0&E,1$F0((0`2"3$&,'&0'&#"-G&2D'20"$TKN$E2"$#'$gN$a%U$#"1$#G'2J#'20"$0F$#%)"

'R,$;0'='#&Q#h$Tg$E2"$#'$Zg$a%U*$#"1$LN$G8G(,-$0F$#ED(2F2G#'20"$T[g$-$#'$Zg$a%*$[$E2"$#'$KN$a%$#%*"

#"1$ [E2"$ #'$ Kg$ a%UB$ u4#"'2'#'20"-$ `,&,$ D,&F0&E,1$ `2'R$ #"$7zMNNNe$ -,h4,"G,$ 1,',G'0&$#&+"

-8-',E$T='&#'#3,",*$d#$+0((#*$%!*$I=!UB$#&!"

&#&#"

9?T&U+%+&+-+05/#/&&#&$"

$ c2&#($G0"G,"'&#'20"-$`,&,$,-'2E#',1$#-$E,#-4&,1$:8$2EE4"0F(40&,-G,"G,$#--#8-$0&$#&%"

D(#h4,$ G04"'-B$ QR,$ 1,G#8$ 0F$ 2"F,G'204-$ J2&4-,-$ `#-$ E01,(,1$ #-$ D&,J204-(8$ 1,-G&2:,1$ TC,$#&&"

/01#$;4-E#"$,'$#(B$PNNZ\$Q4(#1R#&$,'$#(B$PN[P\$W0J#G$,'$#(B$PN[P\$c,&R#,(,"$,'$#(B$PN[PU$:8$#&'"

(2",#&$&,3&,--20"*$E0"0DR#-2G$,]D0","'2#($T#$G0"-'#"'$1,G#8$&#',U$#"1$:2DR#-2G$,]D0","'2#($#&("



!!"
"

T'`0$12FF,&,"'$1,G#8$&#',-UB$>2&-'*$E0"0DR#-2G$,]D0","'2#($1,G#8$`#-$E01,((,1$#-$1,-G&2:,1$#&)"

:8$%R2G9$T[Z[NUX$#&*"

$ $ $ $ (03[N{G'|}(03[N{GN$,]DT6~'U|$#'+"

$$f"$'R2-$,h4#'20"*$G'$ 2-$'R,$2"F,G'204-$J2&4-$G0"G,"'&#'20"$#F',&$#$G,&'#2"$'2E,$T'U$,]D0-,1$'0$#'!"

'R,$ -D,G2F2G$,]D,&2E,"'#($ G0"12'20"-B$%N$ G0&&,-D0"1-$ '0$ 'R,$ 2"2'2#($ G0"G,"'&#'20"$#"1$~$ 'R,$#'#"

G0"-'#"'$ &#',$ 0F$ 2"#G'2J#'20"B$ =,G0"1(8*$ J2&#($ 2"#G'2J#'20"$ `#-$ E01,(,1$ #-$ :2DR#-2G$#'$"

,]D0","'2#($TC,$/01#$;4-E#"$,'$#(B$PNNZU$#GG0&12"3$'0X$#'%"

$ $ $ (03[N{G'|}$(03[N{GN$T�$,]DT6~['UYT[6�U$,]DT6~P'U|$#'&"

QR,$D#&#E,',&$�$-D,G2F2,-$ 'R,$E2]2"3$:,'`,,"$'`0$1,G#8$ &#',-$#"1$~[$#"1$~P$#&,$ 'R,$ '`0$#''"

G0"-'#"'-$ 2"#G'2J#'20"$ &#',B$ QR,$ E01,($ D#&#E,',&-$ `,&,$ ,-'2E#',1$ :8$ 'R,$ d,#-'$ -h4#&,-$#'("

,-'2E#'20"$ #"1$ 'R,$ :,-'$ F2''2"3$E01,($`#-$ GR0-,"$ 4-2"3$ 'R,$ !29#29,$ f"F0&E#'20"$ %&2',&20"$#')"

T;4&J2GR$ #"1$Q-#2*$ [ZOZUB$pR,"$"0$ -23"2F2G#"'$12FF,&,"G,-$`,&,$0:-,&J,1*$ 'R,$E0"0DR#-2G$#'*"

E01,($ `#-$ GR0-,"$ #-$ 'R,$ E0&,$ D#&-2E0"204-B$ >6',-'$ `,&,$ D,&F0&E,1$ 2"$ 0&1,&$ '0$ #--,--$#(+"

D#&#E,',&$ 12FF,&,"G,-$ :,'`,,"$ ,]D,&2E,"'-$ -R#&2"3$ 'R,$ -#E,$ 92",'2G-$ E01,(B$ pR,"$ "0$#(!"

-23"2F2G#"'$ 12FF,&,"G,-$ `,&,$ 0:-,&J,1*$ 'R,$ E0"0DR#-2G$ E01,($ `#-$ GR0-,"$ #-$ 'R,$ E0&,$#(#"

D#&-2E0"204-B$!(($#"#(8-,-$`,&,$D,&F0&E,1$4-2"3$e&2-Eg$ Tc,&-20"$gBN*$@&#DRe#1$=0F'`#&,*$#($"

PNN^UB$$#(%"

QR,$'2E,-$&,h42&,1$'0$#GR2,J,$F&0E$[$'0$L6(03$J2&#($&,14G'20"$TQZN6QZZBZZU$`,&,$,-'2E#',1$:8$#(&"

-0(J2"3$T'U$F&0E$'R,$,h4#'20"-$E,"'20",1$#:0J,$4-2"3$'R,$E0-'$(29,(8$D#&#E,',&$J#(4,-B$QR,$#('"

D&,12G',1$T12-G0"'2"404-$(2",U$#"1$0:-,&J,1$T2"12J214#($1#'#$D02"'-U$J#(4,-$`,&,$D(0'',1$0"$#(("

GR#&'-$ Te&2-Eg$ J,&-20"$ gBN$ @&#DRe#1$ =0F'`#&,*$ PNN^U*$ &,D&,-,"'2"3$ (03$ 2"#G'2J#'20"$ {(03$#()"

T?'j?NU|$J,&-4-$'2E,$T>234&,-$[$#"1$PUB$#(*"

&#)+"

C?&F#/,0%/& &#)!"

C?>&!""#$%&'"&%#()#*+%,*#&+-.&/,-0123%&'-&61*+0&1-+$%16+%1'-&1-&"*#/3&)*'.,$#&#)#"



!#"
"

QR,$&,-4('-$0:'#2",1$2"$'R,$,]D,&2E,"'-$2"$F&,-R$D&014G,$2"12G#',$'R#'$',ED,&#'4&,$#)$"

D(#8-$#"$2ED0&'#"'$&0(,$2"$'R,$-'#:2(2'8$0F$;!1c$`R,&,#-$"0$-23"2F2G#"'$1,G#8$14,$'0$-4"(23R'$#)%"

-2E4(#'20"$ `#-$ -R0`"B$ f"$ 'R,$ ,]D,&2E,"'#($ G0"12'20"-$ ,J#(4#',1*$ ;!1c$ `,&,$ D#&'2G4(#&(8$#)&"

-'#:(,$#'$Lo%$#"1$"0$-23"2F2G#"'$2"#G'2J#'20"$TD$Ä$NBNgU$`#-$0:-,&J,1$#F',&$PL$R04&-$:0'R$2"$#)'"

(,''4G,$ #"1$ -'&#`:,&&8$ D2,G,-$ D(#G,1$ #'$ 1#&9$ #"1$4"1,&$ -4"(23R'$ -2E4(#'20"B$q"$ 'R,$ 0'R,&$#)("

R#"1*$#'$MN$o%*$'R,$G0ED(,',$2"#G'2J#'20"$0F$ 2"F,G'204-$;!1c$`#-$#GR2,J,1$#F',&$O$R04&-$0F$#))"

,]D,&2E,"'$:0'R$ 2"$ 'R,$1#&9$#"1$4"1,&$-4"(23R'$-2E4(#'20"B$QR,-,$&,-4('-$#&,$D&,-,"',1$ 2"$#)*"

>234&,$[B$$#*+"

f"$'R,$G#-,$0F$7=P*$'R,$2"#G'2J#'20"$G4&J,-$#&,$-R0`"$2"$>234&,$PB$!'$L$o%$#F',&$PL$R$#*!"

D(#G,1$ #'$ 1#&9*$ "0$ -23"2F2G#"'$ 2"#G'2J#'20"$ 0F$ 7=P$ `#-$ 0:-,&J,1$ TD$ Ä$ NBNgUB$ S]D0-4&,$ '0$#*#"

#&'2F2G2#($-4"(23R'$#DD,#&-$'0$D&014G,$#$12-G&,',$,FF,G'$0"$J2&#($-'#:2(2'8X$0"(8$#$1,G#8$0F$(,--$#*$"

'R#"$P6(03$0F$7=P$D(#h4,$F0&E2"3$4"2'-$`#-$1,',G',1$0"$2&&#12#',1$(,''4G,$-#ED(,-$#'$MN$o%B$#*%"

;0`,J,&*$'R2-$1,G#8$`#-$"0'$0:-,&J,1$2"$-'&#`:,&&8$-#ED(,-$-433,-'2"3$12FF,&,"G,-$2"$7=P$#*&"

-'#:2(2'8$1,D,"12"3$0"$F&,-R$D&014G,$-4&F#G,$D&0D,&'2,-B$$#*'"

?0$12FF,&,"G,-$2"$'R,$"4E:,&$0F$3,"0E2G$G0D2,-$`#-$1,',G',1$2"$'R,$,]D,&2E,"'-$:8$#*("

#"#(852"3$ ;!1cP$ #"1$ 7=P$ :8$ he%/$ ,J,"$ `2'R$ #112'20"$ 0F$ 'R,$ ,"58E#'2G$ D&,'&,#'E,"'-$#*)"

#DD(2,1$'0$'R,$-#ED(,-$2"$0&1,&$'0$&,E0J,$F&,,$C?!B$$$#**"

&$++"

C?9&I1*+0&1-+$%16+%1'-&&$+!"

$ QR,$ J2&#($ 2"#G'2J#'20"$ 0F$ ;!1cP$ #"1$ 7=P$ #'$ 12FF,&,"'$ ',-',1$ G0"12'20"-$ ,]R2:2',1$$+#"

'8D2G#($F2&-'60&1,&$2"#G'2J#'20"$92",'2G-*$,]G,D'2"3$;!1c$2"$-'&#`:,&&8$#'$MNo%$'R#'$1#'#$-,'-$$+$"

G0"J,&3,1$'0$#$E0"0DR#-2G$2"#G'2J#'20"$E01,(B$QR,$G0&&,(#'20"$J#(4,-$T/PU$0F$;!1c$#'$MNa%$$+%"

#&,$D&,-,"',1$2"$Q#:(,$PB$$+&"

$ >&0E$'R,$ &,-4('-$0:'#2",1$#'$Lo%*$ 'R,$1,G#8$0F$;!1c$#"1$7=P$0:-,&J,1$#F',&$PLR$$+'"

G#"$:,$G0"-21,&,1$",3(,G'#:(,$#"1$'R,$,-'2E#',1$2"#G'2J#'20"$'2E,-$E#8$,]G,,1$'R,$'2E,-$0F$$+("

F&,-R$D&014G,$D,&2-R#:2(2'8$4"1,&$-'0&#3,$G0"12'20"-B$QR,$ 2"#G'2J#'20"$ '2E,-$ F0&$7=P$G04(1$$+)"



!$"
"

0"(8$ :,$ G#(G4(#',1$ 2"$ 'R,$ ,]D,&2E,"'-$ D,&F0&E,1$ `2'R$ (,''4G,$ #'$ MNo%$ 4"1,&$ -4"(23R'$$+*"

-2E4(#'20"B$ QR,$ '2E,$ '0$ 2"#G'2J#',$ [6(03$ 0F$7=P$ 2"$ 'R,-,$ G0"12'20"-$`#-$ LBM$ R04&-$ #"1$ '0$$!+"

2"#G'2J#',$ P6(03$ `#-$ [LBK^$ R04&-B$ QZZBZ$ #"1$ QZZBZZ$ J#(4,-$ `,&,$ "0'$ #GR2,J,1$ 2"$ 'R,-,$$!!"

,]D,&2E,"'-B$QR,$'2E,-$&,h42&,1$'0$#GR2,J,$#$&,14G'20"$F&0E$[$'0$L6(03$0F$2"F,G'204-$;!1cP$$!#"

`,&,$,-'2E#',1$ 2"$ 'R0-,$,]D,&2E,"'-$ G0"14G',1$#'$MNo%*$:0'R$#'$1#&9$#"1$4"1,&$ -4"(23R'$$!$"

-2E4(#'20"$#"1$#&,$D&,-,"',1$2"$Q#:(,$PB$$$!%"

$ !'$MNo%*$4"1,&$-4"(23R'$-2E4(#'20"$'R,$'2E,$0F$2"#G'2J#'20"$'0$#GR2,J,$#$1,G#8$0F$L6$!&"

(03$ 0F$ 2"F,G'204-$;!1c$`#-$ PLBLg$ R04&-$ 2"$ (,''4G,$ -#ED(,-$ #"1$ [gBgP$ R04&-$ 2"$ -'&#`:,&&8$$!'"

-#ED(,-B$ !'$ 1#&9*$ 'R,$ QZZBZZ$ J#(4,$ `#-$ "0'$ #GR2,J,1$ :4'$ M6(03$ `,&,$ 2"#G'2J#',1$ #F',&$ PBgL$$!("

R04&-$2"$(,''4G,$#"1$PB^^$R04&-$2"$-'&#`:,&&8B$>&0E$'R,$0:'#2",1$&,-4('-*$7=P$R#-$-R0`"$'0$$!)"

:,$E0&,$-'#:(,$'R#"$;!1cPB$!'$MNo%$4"1,&$-4"(23R'$-2E4(#'20"$L6(03$0F$ 2"F,G'204-$7=P$#&,$$!*"

,]D,G',1$'0$:,$2"#G'2J#',1$#F',&$LMBK$R04&-$2"$(,''4G,$#"1$PPNBZ$R04&-$2"$-'&#`:,&&8B$!'$1#&9*$$#+"

'R,$ 2"#G'2J#'20"$ '2E,-$ '0$ #GR2,J,$ #$ 1,G#8$ 0F$ L6(03$ 0F$ 'R,$ 2"2'2#($ (0#1$`,&,$ PKKB[$ R04&-$ 2"$$#!"

(,''4G,$#"1$PggB^$R04&-$2"$-'&#`:,&&8$-#ED(,-B$$##"

&$#$"

C?C&I1*,/&*#$'6#*5&"*'(&0#%%,$#&+-.&/%*+;4#**1#/&$#%"

c2&#($&,G0J,&2,-$0:'#2",1$2"$04&$',-'-$`2'R$(,''4G,$#"1$-'&#`:,&&2,-$#&,$1,-G&2:,1$2"$Q#:(,$[\$$#&"

'R,$ E,#"$ &,G0J,&8$ J#(4,-$ F0&$ ;!1c$ `,&,$ MOBO$ m$ #"1$ PBg$ m$ 2"$ (,''4G,$ #"1$ -'&#`:,&&8$$#'"

&,-D,G'2J,(8B$QR,$#112'20"$0F$#$R0E03,"25#'20"$-',D$`2'R$>#-'6D&,D$ 2"G&,#-,1$&,G0J,&2,-$'0$$#("

KKBLL$m$ F0&$;!1c$ 2"$ (,''4G,B$ f"$ -'&#`:,&&8$ -#ED(,-*$ OBOOm$ &,G0J,&8$ 0F$;!1c$ #"1$ LNBK^m$$#)"

&,G0J,&8$ 0F$ 7=P$ G04(1$ :,$ 0:'#2",1B$ ;0`,J,&*$ #-$ D&,J204-(8$ 2"12G#',1*$ 'R2-$ -',D$ `#-$ "0'$$#*"

G0"-21,&,1$ ",G,--#&8$ F0&$ 'R,$ -D29,1$ -#ED(,-$ -2"G,$ 'R,$ G0"G,"'&#'20"$ 0F$ J2&#($ -4-D,"-20"-$$$+"

`#-$R23R$,"043R$'0$:,$1,',G',1$,J,"$G0"-21,&2"3$ 'R,$ (0`$&,G0J,&2,-$0F$ 'R,$G0"G,"'&#'20"$$$!"

E,'R01B$$$#"

&$$$"

&$$%"



!%"
"

E?&U1/$,//1'-&$$&"

>001:0&",$ J2&4-,-$ #&,$ "0'$ G0"-21,&,1$ 2"$ G4&&,"'$ &,34(#'20"-*$ R0`,J,&$$$'"

G0"'#E2"#'20"$ :8$ J2&#($ D#'R03,"-$ 'R&043R$ 'R,$ D&014G'20"$ GR#2"-$ R#-$ :,,"$ 21,"'2F2,1$ #"1$$$("

J2&4-,-$E4-'$ :,$ G0"-21,&,1$`R,"$1,F2"2"3$ G&2'2G#($ G0"'&0($ D02"'-$ 2"$ F001$ -#F,'8$ D(#"-B$ QR,$$$)"

-G0D,$0F$'R2-$`0&9$`#-$'0$,J#(4#',$'R,$,FF,G'$0F$',ED,&#'4&,$#"1$-4"(23R'$0"$;!1c$#"1$7=P$$$*"

2"#G'2J#'20"$ '2E,-$ 2"$ 0&1,&$ '0$ 21,"'2F8$ G&2'2G#($ -G,"#&20-$ F0&$ 'R,$ D0',"'2#($ F001:0&",$$%+"

'&#"-E2--20"$ 0F$ J2&#($ D#'R03,"-B$ f"$ 'R2-$ -'418*$ GR#"3,-$ 2"$ ;!1c$ #"1$ 7=P$ "4E:,&-$ `,&,$$%!"

1,',&E2",1$:8$2"F,G'2J2'8$#--#8-$#"1$he%/B$$$%#"

QR,$&,-4('-$0"$J2&#($-'#:2(2'8$#'$L$#"1$MN$a%$#'$1#&9$0&$4"1,&$-4"(23R'$-2E4(#'20"$-R0`$$%$"

',ED,&#'4&,$#-$'R,$E#b0&$F#G'0&$12&,G'(8$#FF,G'2"3$R4E#"$#1,"0J2&4-$-'#:2(2'8$0"$(,''4G,$#"1$$%%"

-'&#`:,&&8$ -4&F#G,-*$ ,J,"$ `R,"$ ,]D0-,1$ '0$ -4"(23R'$ -2E4(#'20"B$ f"$ D#&'2G4(#&*$ "0$ ;!1c$$%&"

2"#G'2J#'20"$`#-$ 0:-,&J,1$ #'$ L$ o%*$ #'$ 1#&9$ 0&$ 4"1,&$ -4"(23R'*$ 2"$ 'R,$ ',-',1$ F001$E#'&2G,-B$$%'"

;0`,J,&*$#'$MN$o%$04&$&,-4('-$-R0`$-23"2F2G#"'$&,14G'20"-$0F$;!1c$0"$-'&#`:,&&8$#"1$(,''4G,$$%("

-#ED(,-$ 2"$ PL$ R04&-*$ ,2'R,&$ #'$ 1#&9$ 0&$ 4"1,&$ -4"(23R'$ &#12#'20"B$ Q,ED,&#'4&,$ R#-$ :,,"$$%)"

D&,J204-(8$1,-G&2:,1$#-$0",$0F$ 'R,$E0-'$ -23"2F2G#"'$ F#G'0&-$ #FF,G'2"3$D#'R03,"$ 2"#G'2J#'20"$$%*"

T7,("2G9$#"1$@,&:#*$[ZON\$V#',-$,'$#(B*$[ZZN\$H,&'&#"1$,'$#(B*$PN[P\$c,&R#,(,"$,'$#(B$PN[PUB$$&+"

pR2(,$'R,$,]#G'$E,GR#"2-E$:,R2"1$'R2-$ 2"#G'2J#'20"$ 2-$4"G,&'#2"*$R23R,&$',ED,&#'4&,-$E#8$$&!"

G#4-,$ 'R,&E#($1,3&#1#'20"$0F$ 'R,$ J2&#($ G#D-21$ TV#',-$,'$ #(B*$ [ZOgUB$q'R,&$ -'412,-$R#J,$#(-0$$&#"

D&0J21,1$ ,J21,"G,-$ 'R#'$ J2&#($ 2"F,G'2J2'8$ 2-$ -'#:(,$ #'$ G0EE0"$ (0`$ ',ED,&#'4&,-$ 0F$ -'0&#3,$$&$"

G0"12'20"-$2"$F001B$!$E2"0&$1,G#8$0F$[6(03$2"$D0(20J2&4-$2"F,G'2J2'8$`#-$D&,J204-(8$1,-G&2:,1$$&%"

0"$(,''4G,$#"1$-'&#`:,&&8$-#ED(,-$#F',&$[g$1#8-$#'$^$o%$TW4&152,($,'$#(B*$PNN[UB$=2E2(#&$&,-4('-$$&&"

`,&,$#(-0$-R0`"$F0&$;!c$0"$(,''4G,$T%&0G2$,'$#(B*$PNNPUB$q4&$&,-4('-$#&,$G0"-2-',"'$`2'R$'R0-,$$&'"

D&,-,"',1$:8$c,&R#,(,"$#"1$G0((,#34,-$ TPN[PUB$QR,-,$#4'R0&-$ -'412,1$J2&#($ 2"#G'2J#'20"$0"$$&("

F&,-R$D&014G,$#'$L*$[N$#"1$P[o%$-R0`2"3$'R#'$;!1cP$&,E#2",1$-'#:(,$#'$Lo%$#"1$1,G#8,1$$&)"

[BZ6(03$ #F',&$ M$ 1#8-$ 2"$ 2"0G4(#',1$ -'&#`:,&&2,-$ #'$ P[o%B$ qJ,&#((*$ ,]D,&2E,"'#($ 1#'#$$&*"



!&"
"

,EDR#-25,-$'R,$21,#$'R#'$'R,$2"F,G'2J2'8$0F$,"',&2G$J2&#($D#'R03,"-$2-$"0'$GR#((,"3,1$:8$'R0-,$$'+"

(0`$',ED,&#'4&,-$4-4#((8$E#2"'#2",1$2"$R04-,R0(1-$'0$#J021$:#G',&2#($3&0`'RB$$$'!"

d2''(,$ 2"F0&E#'20"$ 2-$ #J#2(#:(,$ &,3#&12"3$ J2&#($ -'#:2(2'8$ 2"$ F&,-R$ D&014G,$ ,]D0-,1$ '0$$'#"

-4"(23R'$#'$12FF,&,"'$',ED,&#'4&,-$F04"1$2"$G&0D-$14&2"3$'R,$8,#&B$>&0E$04&$&,-4('-*$`,$R#J,$$'$"

"0'$ 0:-,&J,1$ #$ &,(,J#"'$ ,FF,G'$ 0F$ -4"(23R'$ 0"$ 'R,$ 2"F,G'2J2'8$ 0F$ ;!1c$ 0"$ F&,-R$ D&014G,$$'%"

-4&F#G,-B$ QR4-*$ F&,-R$ D&014G,$`2'R$ &043R$ -4&F#G,$ '0D03&#DR2,-$E#8$ D(#8$ #$ &0(,$ D&0',G'2"3$$'&"

J2&4-,-$F&0E$-4"(23R'$2"#G'2J#'20"B$$$''"

f"$#"0'R,&$`0&9$TH#1#`8$,'$#(B*$[ZZNU*$#$G0ED#&2-0"$:,'`,,"$'R,$-4&J2J#($&#',-$0F$$'("

7=P*$ D0(20J2&4-$ #"1$ &0'#J2&4-$`#-$ D,&F0&E,1$ 04'100&-$ 2"$`2"',&$ TL6[No%U$ #"1$ 2"$ -4EE,&$$')"

TMK6L[o%UB$QR,$&,-4('-$0:'#2",1$2"12G#',1$'R#'$O$'0$[N$R04&-$`04(1$:,$",,1,1$'0$#GR2,J,$#$$'*"

&,14G'20"$0F$P$ (03[N$14&2"3$'R,$-4EE,&$#"1$[K$'0$PL$R04&-$14&2"3$'R,$`2"',&B$QR,$&,(#'2J,$$(+"

G0"'&2:4'20"$0F$',ED,&#'4&,$#"1$-4"(23R'$'0$'R,$J2&#($2"#G'2J#'20"$`#-$"0'$F4&'R,&$#"#(85,1$2"$$(!"

'R,$-'418$0F$H#1#`8$#"1$G0((,#34,-B$$$(#"

f"$ 'R,$G4&&,"'$-'418*$`,$ 21,"'2F2,1$#$12FF,&,"'$Ic$,E2--20"$:8$ 'R,$ (#ED$1,D,"12"3$$($"

0"$ 'R,$ ',ED,&#'4&,$-,'$ 2"$ 'R,$#--#8B$?0$Ic6H$,E2--20"$`#-$ &,32-',&,1$ 2"$ 'R,$,]D,&2E,"'-$$(%"

D,&F0&E,1$#'$MN$o%$`R2(,$#F',&$PL$R$#'$L$o%*$'R,$-#ED(,-$&,G,2J,1$#$E,#"$Ic6H$2&&#12#'20"$$(&"

J#(4,-$ 0F$ g[BK^$ +jEPB$ =0E,$ -'412,-$ R#J,$ :,,"$ D,&F0&E,1$ '0$ GR#&#G',&25,$ 'R,$ &0(,$ 0F$ Ic$$('"

&#12#'20"$ 0"$ 'R,$ 2"#G'2J#'20"$ 0F$ J2&4-,-$ 0"$ F001B$ !F',&$ ,]D0-4&,$ '0$ -,J,&#($ 10-,-$ 0F$ Ic6%$$(("

&#12#'20"$ TPgL$"EU*$R23R$1,G#8$ J#(4,-$0F$R,D#'2'2-$!$ J2&4-*$!2GR2$ J2&4-$ #"1$ F,(2",$ G#(2G2J2&4-$$()"

`,&,$ 1,-G&2:,1$ 0"$ -'&#`:,&&2,-$ #"1$ (,''4G,$ T>2"0$ #"1$ W"2,(*$ PNNOUB$ f"$ 'R,$ -#E,$ -'418*$$(*"

2"#G'2J#'20"$ `#-$ F04"1$ '0$ :,$ 3&,#',-'$ 2"$ (,''4G,$ #"1$ (,#-'$ 0"$ -'&#`:,&&8$ -#ED(,-B$ QR,$$)+"

#4'R0&-$G0"-21,&,1$'R2-$F2"12"3$'0$:,$(29,(8$14,$'0$12FF,&,"G,-$2"$D&014G,$-4&F#G,$'0D03&#DR8$$)!"

-2"G,$ (,''4G,$R#-$#$-E00'R,&$-4&F#G,$'R#"$-'&#`:,&&8B$QR,$&,-4('-$`2'R$7=P$ 2"$ 'R,$G4&&,"'$$)#"

-'418$`04(1$#3&,,$`2'R$'R,$1#'#$D&,-,"',1$:8$>2"0$#"1$W"2,($TPNNOU$#"1$2"$G0"'&#-'*$(0"3,&$$)$"

2"#G'2J#'20"$ '2E,-$ F0&$ ;!1c$ `,&,$ G#(G4(#',1$ F&0E$ 'R,$ ,]D,&2E,"'-$ G0"14G',1$ 0"$ (,''4G,$$)%"



!'"
"

G0ED#&,1$ '0$ 'R0-,$ G#(G4(#',1$ F0&$ -'&#`:,&&8$ -4&F#G,-$ #'$ MN$ o%$ 4"1,&$ 1#&9$ #"1$ -0(#&$$)&"

-2E4(#'20"$2&&#12#'20"B$$$)'"

>&0E$04&$&,-4('-*$[6(03$0F$7=P$2"#G'2J#'20"$`#-$0:-,&J,1$0"$(,''4G,$-#ED(,-$#'$L$o%$$)("

#F',&$(23R'$,]D0-4&,$#"1$E0&,$'R#"$P6(03$`R,"$',ED,&#'4&,$`#-$-,'$'0$MNo%B$f"#G'2J#'20"$:8$$))"

R23R$',ED,&#'4&,-$#DD,#&-$'0$:,$E0&,$,FF,G'2J,$F0&$;!1c$'R#"$F0&$7=PB$$$)*"

qJ,&#((*$ 'R,$&,-4('-$0:'#2",1$2"$'R2-$`0&9$,EDR#-25,$#$E#'',&$0F$G0"G,&"$&,3#&12"3$$*+"

F001$ -#F,'8B$ f"$ 'R,$ "0&'R,&"$ R,E2-DR,&,*$ G&0D-$ 3&0`"$ 14&2"3$ `2"',&$ ,"G04"',&$ (0`,&$$*!"

',ED,&#'4&,-$ #"1$ (,--$ -4"(23R'$ R04&-B$ QR,$ &,-4('-$ 1,-G&2:,1$ #&,$ G0"-2-',"'$ `2'R$ 0'R,&$$*#"

-'412,-$ 2"12G#'2"3$ 'R#'$ J2&4-,-$ #&,$R23R(8$ &,-2-'#"'$ '0$ (0`$ ',ED,&#'4&,-B$ QR2-$ -433,-'-$ 'R#'$$*$"

'R,$ D,&201-$ `2'R$ (0`,&$ ',ED,&#'4&,-$ #"1$ (,--$ -4"(23R'$ R04&-$ #&,$ (29,(8$ '0$ 9,,D$ J2&#($$*%"

G0"'#E2"#'20"$0F$D&014G,$2"F,G'204-B$pR,"$G0((,G',1*$F&,-R$D&014G,$2-$9,D'$G0(1$2"$0&1,&$'0$$*&"

#J021$:#G',&2#($ 3&0`'RB$q"G,$ #3#2"*$ 'R,-,$ #&,$ 'R,$:,-'$ G0"12'20"-$ '0$ 9,,D$ J2&#($ D#'R03,"-$$*'"

2"F,G'204-$'R&043R$'R,$F001$-4DD(8$GR#2"B$$$*("

f"$ G&0D-$ 3&0`"$ #'$ R23R,&$ ',ED,&#'4&,-*$ 2'$ 2-$ (29,(8$ 'R#'$ 'R,$ 2"F,G'2J2'8$ 0F$$*)"

G0"'#E2"#'2"3$ ,"',&2G$ J2&4-,-$ `2(($ &,14G,$ 0J,&$ '2E,B$ e#&'2G4(#&(8*$ #$ &,14G'20"$ 0F$ M6(03$ 0F$$**"

;!1c$ 2-$,]D,G',1$#F',&$[OBPM$R04&-$0"$ (,''4G,$4"1,&$-0(#&$&#12#'20"$#"1$PBgL$R04&-$ 2"$ 'R,$%++"

1#&9B$ q"$ -'&#`:,&&8$ -4&F#G,-*$ #$ &,14G'20"$ 0F$ M6(03$ 0F$ ;!1c$ 2-$ ,]D,G',1$ #F',&$ gBZg$ R04&-$%+!"

4"1,&$-0(#&$&#12#'20"$#"1$PB^^$R04&-$2"$'R,$1#&9B$QR,-,$1#'#$2"12G#',$'R#'$'R,$R04&-$D&20&$'0$%+#"

'R,$R#&J,-'2"3$0F$F&,-R$D&014G,$#&,$R23R(8$2ED0&'#"'$`2'R$&,3#&1$'0$G0"'#E2"#'2"3$2"F,G'204-$%+$"

,"',&2G$ J2&#($ (0#1$ 0"$ D&014G,$ -4&F#G,-B$ ?,J,&'R,(,--*$ 12J,&-,$ -4-G,D'2:2(2'8$ '0$ 2"#G'2J#'20"$%+%"

:,'`,,"$12FF,&,"'$ J2&4-,-$ R#-$ '0$ :,$ G0"-21,&,1B$ QR,$ &,-4('-$ D&0J21,1$ 2"$ 'R,$ D&,-,"'$`0&9$%+&"

D&0J21,$4-,F4($2"F0&E#'20"$'0$#--2-'$'R,$21,"'2F2G#'20"$0F$-0E,$G&2'2G#($-G,"#&20-$0GG4&&2"3$2"$%+'"

F001$D&014G'20"$GR#2"-$2"$&,(#'20"$'0$'R,$'&#"-E2--20"$0F$J2&#($D#'R03,"-B$$%+("

&%+)"

G?&=$B-';0#.2(#-%/&$%+*"



!("
"

QR2-$`0&9$`#-$-4DD0&',1$2"$D#&'$:8$'R,$S4&0D,#"$%0EE2--20"$>&#E,`0&9$e&03&#E$^$D&0b,G'$%!+"

Åf"',3&#',1$ E0"2'0&2"3$ #"1$ G0"'&0($ 0F$ F001:0&",$ J2&4-,-$ 2"$ S4&0D,#"$ F001$ -4DD(8$ GR#2"-$%!!"

TcfQ!dUÇ$ T@&#"'$?0B$WHHS$P[M[^OU$ (,1$:8$ 'R,$ G00&12"#'20"$ ',#E$0F$?23,($%009$ T>S/!*$IWU*$%!#"

7#&'2"$ Cl!30-'2"0$ T>S/!*$ IWU$ #"1$ >&#"G0$ 7$ /433,&2$ Tf==*$ f'#(8U*$ #"1$ 2"$ D#&'$ :8$ D&0b,G'$%!$"

!@dPNNO6NgP^g6%NM6$ N[j!df$ Åf"',3&#',1$ &2-9$ #"#(8-2-$ &,(#',1$ '0$ 'R,$ G0"-4ED'20"$ 0F$%!%"

D#'R03,"2G$ J2&4-,-$ D&,-,"'$ 2"$`#',&$ #"1$ F001Ç$ F4"1,1$ :8$ 'R,$ =D#"2-R$72"2-'&8$ 0F$ =G2,"G,$%!&"

#"1$ f""0J#'20"B$ C4&2"3$ 'R,$ 1,J,(0DE,"'$ !""#$ %#&&#'#()$ `#-$ #$ F,((0`-R2D$ 0F$ 'R,$ =D#"2-R$%!'"

72"2-'&8$0F$=G2,"G,$#"1$f""0J#'20"B$p,$'R#"9$'R,$=,&J,2-$%2,"'ÉF2G06QÑG"2G-$#"1$'R,$%#ED-$%!("

S]D,&2E,"'#(-$ 0F$ 'R,$ I"2J,&-2'8$ 0F$ H#&G,(0"#$ F0&$ 'R,2&$ 92"1$ -,&J2G,-$ 14&2"3$ 'R,-,$%!)"

,]D,&2E,"'-B&%!*"

&%#+"

&%#!"

J?&F#"#*#-$#/$%##"

!(:2"#"#6@2E,",5$ ?*$ 72#30-'0J2GR$ 7*$ %#(34#$ H*$ ;434,'$ +7*$ 7#'2#$ d*$ @2&0",-$ /B$ PNNZB$%#$"

!"#(8-2-$ 0F$ #1,"0J2&4-,-$ #"1$ D0(80E#J2&4-,-$ h4#"'2F2,1$ :8$ he%/$ #-$ 2"12G#'0&-$ 0F$ `#',&$%#%"

h4#(2'8$2"$-04&G,$#"1$1&2"92"3$`#',&6'&,#'E,"'$D(#"'-B$p#',&$/,-,#&GRB$LMX$PN[[6PN[ZB$%#&"

$%#'"

H#1#`8$!=*$/0-,$+H*$@,&:#$%eB$[ZZNB$%0ED#&#'2J,$-4&J2J#($0F$,"',&2G$J2&4-,-$#"1$G0(2DR#3,$%#("

0"$-,`#3,$2&&23#',1$3&#--B$+$S"J2&0"$=G2$;,#('RB$OX$ZMP6ZgPB$%#)"

$%#*"

H#&&#:,23$ f*$ /0J2&#$ !*$ H4,-#$ +*$ H#&'0(0EÖ$ /*$ e2"'Ü$ /*$ e&,((,50$ ;*$ C0EÉ"34,5$ !B$ PN[NB$%$+"

>001:0&",$"0&0J2&4-$04':&,#9X$ 'R,$&0(,$0F$#"$#-8ED'0E#'2G$ F001$R#"1(,&B$H7%$ f"F,G'$C2-B$%$!"

[g\$[NXPKZB$%$#"

$%$$"

H,&'&#"1$ f*$ =GR2bJ,"$ +*$ =i"GR,5$@*$p8"6+0",-$e*$q''0-0"$ +*$70&2"$Q*$74-G2((0$7*$c,&#"2$7*$%$%"

?#--,&$!*$1,$/01#$;4-E#"$!7*$78&E,($7*$=,((`001$+*$%009$?*$@#"'5,&$%B$PN[PB$QR,$2ED#G'$%$&"



!)"
"

0F$',ED,&#'4&,$0"$'R,$2"#G'2J#'20"$0F$,"',&2G$J2&4-,-$2"$F001$#"1$`#',&X$#$&,J2,`B$+04&"#($0F$%$'"

!DD(2,1$72G&0:20(038B$[[PX[NgZ6[N^LB$%$("

$%$)"

H0F2((67#-$ =*$ !(:2"#"#6@2E,",5$ ?*$ %(,E,"',6%#-#&,-$ e*$ ;4"1,-#$ !*$ /01&234,567#"5#"0$ +*$%$*"

!((#&1$!*$%#(J0$7*$@2&0",-$/B$PNNKB$u4#"'2F2G#'20"$#"1$-'#:2(2'8$0F$R4E#"$#1,"0J2&4-,-$#"1$%%+"

D0(80E#J2&4-$+%e8c$2"$`#-',`#',&$E#'&2G,-B$!DD$S"J2&0"$72G&0:20(*$^PT[PUX$^OZL6^OZKB$%%!"

$%%#"

%#(34#$H*$70"',$H#&#&12$%/*$H0F2((67#-$=*$/01&234,567#"5#"0$+*$@2&0",-$/B$PN[[B$C,',G'20"$%%$"

#"1$ h4#"'2'#'20"$ 0F$ 2"F,G'204-$ R4E#"$ #1,"0J2&4-,-$ #"1$ +%$ D0(80E#J2&4-,-$ 2"$ `#',&$ :8$%%%"

2EE4"0F(40&,-G,"G,$#--#8B$+B$c2&0(B$7,'R01-B$[^[X$[6^B$%%&"

$%%'"

%#"'#(4D0$ e@*$ %#(34#$ H*$ áR#0$ @*$ ;4"1,-#$ !*$ p2,&$ !C*$ W#'5$ +e*$ @&#:,$ 7*$ ;,"1&2]$ /p*$%%("

@2&0",-$ /*$p#"3$C*$ e2D#-$ +7B$ PN[[B$ /#`$ -,`#3,$ R#&:0&-$ 12J,&-,$ J2&#($ D0D4(#'20"-B$7H20B$%%)"

L\PTgUB$$%%*"

$%&+"

%#&',&*$7+B$ PNNgB$ S"',&2G#((8$ 2"F,G'2"3$ J2&4-,-X$ D#'R03,"2G2'8*$ '&#"-E2--20"$ #"1$ -23"2F2G#"G,$%&!"

F0&$F001$#"1$`#',&:0&",$2"F,G'20"B$+B$!DD(B$72G&0:20(038$ZO*$[MgL6[MONB$%&#"

$%&$"

%R,0"3$=*$d,,$%*$=0"3$=p*$%R02$p%*$d,,$%;*$W2E$=+B$PNNZB$S"',&2G$J2&4-,-$2"$&#`$J,3,'#:(,-$%&%"

#"1$3&04"1`#',&$4-,1$ F0&$ 2&&23#'20"$ 2"$=04'R$W0&,#B$!DD($S"J2&0"$72G&0:20(*$^gTPLUX$^^Lg6%&&"

g[B$$%&'"

$%&("

%R2G9$ ;B$ QR,$ e&0G,--$ 0F$ C2-2"F,G'20"$ :8$ %R,E2G#($ !3,"G2,-$ #"1$ ;0'$p#',&B$ +$ ;83$ Td0"1UB$%&)"

[Z[NB$[NTPUX$PM^6OKB$%&*"

$%'+"



!*"
"

%&0G2$d*$C,$7,12G2$C*$=G#(F#&0$%*$>20&,$!*$Q0'2$dB$PNNPB$QR,$-4&J2J#($0F$R,D#'2'2-$!$J2&4-$2"$F&,-R$%'!"

D&014G,B$f"'$+$>001$72G&0:20(*$^MT[UXPZ6MLB$%'#"

$%'$"

C#`-0"$C+*$e#2-R$!*$='#FF,(($d7*$=,8E04&$ f+*$!DD(,'0"$;B$PNNgB$=4&J2J#($0F$J2&4-,-$0"$F&,-R$%'%"

D&014G,*$4-2"3$7=P$#-$#$-4&&03#',$F0&$"0&0J2&4-B$+$!DD($72G&0:20(*$ZOT[UXPNM6ZB$%'&"

$%''"

1,$ /01#$ ;4-E#"$ !7*$ d011,&$ p+*$ /4'b,-$ =!*$ =GR2bJ,"$ +>*$ Q,4"2-$ e>B$ PNNZB$ d0"36',&E$%'("

2"#G'2J#'20"$ -'418$ 0F$ 'R&,,$ ,"',&0J2&4-,-$ 2"$ #&'2F2G2#($ -4&F#G,$ #"1$ 3&04"1`#',&-*$ 4-2"3$ e%/$%')"

#"1$G,(($G4('4&,B$!DD($S"J2&0"$72G&0:20(B$^gTLUX$[NgN6^B$$%'*"

$%(+"

C2G9$dW*$=',(5,&$S!*$H,&'9,$SS*$>0"3$Cd*$='0,G9,($C7B$PN[NB$/,(#'2J,$1,G#8$0F$H#G',&021#(,-$%(!"

E2G&0:2#($-04&G,$'&#G92"3$E#&9,&-$#"1$G4('2J#',1$S-GR,&2GR2#$G0(2$2"$F&,-R`#',&$E2G&0G0-E-B$%(#"

!DD(B$S"J2&0"B$72G&0:20(B$^KX$MPgg6MPKPB$%($"

$%(%"

S'R,(:,&3$=*$d2-:8$7*$H0''23,&$H*$=GR4('5$!%*$c2((2F$!*$+,"-,"$Q*$q(-,"$WS*$=GR,4'5$>*$Wb,(-0$%*$%(&"

74((,&$ dB$ PN[NB$q4':&,#9-$ 0F$ 3#-'&0,"',&2'2-$ (2"9,1$ '0$ (,''4G,*$ C,"E#&9B$ S4&0$ =4&J,2((B$ [[\$%('"

[gTKUB$$%(("

$%()"

>2"0$ c/*$ W"2,($ WSB$ PNNOB$ Ic$ (23R'$ 2"#G'2J#'20"$ 0F$ R,D#'2'2-$ !$ J2&4-*$ !2GR2$ J2&4-$ #"1$ F,(2",$%(*"

G#(2G2J2&4-$0"$-'&#`:,&&8*$3&,,"$0"20"-$#"1$(,''4G,B$+$>001$e&0'*$^[TgUX$ZNO6Z[MB$%)+"

$%)!"

>0"3$ QQ*$ eR#"294E#&$ 7=*$ z#30&#&#92$ f*$ /0-,$ +HB$ PN[NB$ u4#"'2'#'2J,$ 1,',G'20"$ 0F$ R4E#"$%)#"

#1,"0J2&4-,-$2"$`#-',`#',&$#"1$G0E:2",1$-,`,&$0J,&F(0`-$2"F(4,"G2"3$#$72GR23#"$&2J,&B$%)$"

!DD($S"J2&0"$72G&0:20(B$^KTMUX$^[g6PMB$$%)%"

$%)&"



#+"
"

>0&E23#6%&45$7*$!((#&1$!W*$%0"1,"6;#"--0"$!%*$;,"-R2(`001$W*$;,&"&0'R$HS*$+0F&,$+*$d,,-$%)'"

C?*$d4G,"#$>*$e#D#D,'&0D04(04$7*$/#"31#(,$/S*$Q-2:04]2$!*$c#"'#&#92-$!*$@2&0",-$/B$PNNMB$%)("

SJ#(4#'20"$0F$D0',"'2#($2"12G#'0&-$0F$J2&#($G0"'#E2"#'20"$2"$-R,((F2-R$#"1$'R,2&$#DD(2G#:2(2'8$'0$%))"

12J,&-,$3,03&#DR2G#($#&,#-B$!DD($S"J2&0"$72G&0:20(*$KZTMUX$[ggK6KMB$%)*"

$%*+"

>0&E23#6%&45$ 7*$ Q0F2<06u4,-#1#$ @*$ H0F2((67#-$ =*$ d,,-$ C?*$ ;,"-R2(`001$ W*$ !((#&1$ !W*$%*!"

%0"1,"6;#"--0"$ !%*$ ;,&"&0'R$ HS*$ c#"'#&#92-$ !*$ Q-2:04]2$ !*$ e#D#D,'&0D04(04$7*$ >4&0",-$%*#"

7C*$@2&0",-$/B$PNNPB$C2-'&2:4'20"$0F$R4E#"$J2&4-$G0"'#E2"#'20"$ 2"$-R,((F2-R$F&0E$12FF,&,"'$%*$"

3&0`2"3$#&,#-$ 2"$@&,,G,*$=D#2"*$=`,1,"*$#"1$'R,$I"2',1$W2"310EB$!DD($S"J2&0"$72G&0:20(B$%*%"

KOT[PUX$gZZN6OB$%*&"

$%*'"

@#((0'$%*$@&04'$d*$/0h4,6!F0"-0$!7*$%04'4&2,&$S*$%#&&2((06=#"'2-',J,$e*$e04,8$ +*$ d,'0&'$7+*$%*("

;0DD,$=*$%#D1,D0"$e*$=#2"'67#&'2"$=*$C,$c#(9$;*$c#2((#"'$cB$PN[[B$;,D#'2'2-$!$#--0G2#',1$`2'R$%*)"

-,E21&2,1$'0E#'0,-*$>&#"G,*$PN[NB$SE,&3$f"F,G'$C2-*$[^TMUX$gKK6^B$%**"

$&++"

@,&:#$%e*$@08#($ =7*$ d#H,((,$/d*$%,GR$ f*$H013#"$@>B$ $ [Z^ZB$ >#2(4&,$0F$ 2"12G#'0&$:#G',&2#$ '0$&+!"

&,F(,G'$ 'R,$ 0GG4&&,"G,$ 0F$ ,"',&0J2&4-,-$ 2"$E#&2",$ `#',&-B$ !EB$ +B$ e4:(2G$ ;,#('RB$ KZX$ [[[K6&+#"

[[[ZB$&+$"

$&+%"

W0992"0-$e!*$á2&0-$e@*$7D#(#-0D04(04$!*$@#(#"2-$!*$c#"'#&#92-$!B$PN[[B$70(,G4(#&$1,',G'20"$&+&"

0F$E4('2D(,$J2&#($'#&3,'-$2"$4"'&,#',1$4&:#"$-,`#3,$F&0E$@&,,G,B$c2&0($+B$P^\$OX[ZgB$&+'"

$&+("

W0J#G$W*$H04`9",3'$7*$C2,56c#(G#&G,$7*$/#-D0&$e*$;,&"i"1,5$7*$/01&É34,56di5#&0$CB$PN[PB$&+)"

SJ#(4#'20"$ 0F$ R23R$ R81&0-'#'2G$ D&,--4&,$ ,FF,G'$ 0"$ R4E#"$ #1,"0J2&4-$ 4-2"3$ E0(,G4(#&$&+*"

E,'R01-$#"1$G,(($G4('4&,B$f"'$+$>001$72G&0:20(B$[K\$[g^TMUXMKO6^LB$&!+"

$&!!"



#!"
"

;,&"&0'R$ HS*$ %0"1,"6;#"--0"$ !%*$ /,R"-'#E6;0(E$ !=*$ @2&0",-$ /*$ !((#&1$ !WB$ PNNPB$&!#"

S"J2&0"E,"'#($ >#G'0&-$ f"F(4,"G2"3$ ;4E#"$ c2&#($ e#'R03,"-$ #"1$ QR,2&$ e0',"'2#($ f"12G#'0&$&!$"

q&3#"2-E-$ 2"$ 'R,$ H(4,$74--,(*$78'2(4-$ ,14(2-X$ 'R,$ >2&-'$ =G#"12"#J2#"$ /,D0&'B$ !DD(2,1$ #"1$&!%"

S"J2&0"E,"'#($72G&0:20(038B$KOXLgPM6LgMMB$&!&"

$&!'"

;4&J2GR$ %7*$ Q-#2$ %dB$ [ZOZB$ /,3&,--20"$ #"1$ '2E,$ -,&2,-$ E01,($ -,(,G'20"$ 2"$ -E#(($ -#ED(,-B$&!("

H20E,'&29#B$^KTPU*$PZ^6MN^B$&!)"

$&!*"

W00DE#"-$7*$C425,&$SB$PNNLB$>001:0&",$J2&4-,-X$#"$,E,&32"3$D&0:(,EB$f"'$+$>001$72G&0:20($&#+"

ZNX$PMàL[B$&#!"

$&##"

W4&152,($!=*$p2(92"-0"$?*$ d#"3'0"$ =*$ %009$?B$ PNN[B$ =4&J2J#($ 0F$ D0(20J2&4-$0"$ -0F'$ F&42'$ #"1$&#$"

-#(#1$J,3,'#:(,-B$+$>001$e&0'*$KLTgUX^NK6ZB$&#%"

$&#&"

d#J,&2G9*$7B!B$p8"6+0",-$!Be*$%#&',&$7B+B$PNNLB$u4#"'2'#'2J,$/Q6e%/$F0&$'R,$,"4E,&#'20"$0F$&#'"

"0&0J2&4-,-$ T?0&`#(96(29,$ J2&4-,-U$ 2"$`#',&$ #"1$ -,`#3,B$ d,''B$ !DD(B$72G&0:20(*$ $ MZTPUX[P^à&#("

[MKB$$&#)"

$&#*"

d2DD$SW*$>#&&#R$=!\$/0-,$ +HB$PNN[B$!--,--E,"'$#"1$ 2ED#G'$0F$E2G&0:2#($ F,G#($D0((4'20"$#"1$&$+"

R4E#"$,"',&2G$D#'R03,"-$2"$#$G0#-'#($G0EE4"2'8B$7#&B$e0((4'B$H4((B$LPXPOK6PZMB$&$!"

$&$#"

7,("2G9$ +d*$ @,&:#$ %eB$ [ZONB$ QR,$ ,G0(038$ 0F$ ,"',&0J2&4-,-$ 2"$ "#'4&#($ `#',&-B$ %/%$ %&2'2G#($&$$"

/,J2,`-$2"$S"J2&0"E,"'#($%0"'&0(B$[N*$KgB$&$%"

$&$&"



##"
"

74"2#2"674b29#$f*$@2&0",-$/*$d4G,"#$>B$PNNNB$c2&#($G0"'#E2"#'20"$0F$-R,((F2-RX$,J#(4#'20"$0F$&$'"

E,'R01-$#"1$#"#(8-2-$0F$:#G',&20DR#3,-$#"1$R4E#"$J2&4-,-B$+$c2&0($7,'R01-B$OZT[6PUX$[NZ6&$("

[OB$&$)"

$&$*"

?4#"4#(-4`#"$ =*$ %(2J,&$ CqB$ PNNPB$ e&,'&,#'E,"'$ '0$ #J021$ D0-2'2J,$ /Q6e%/$ &,-4('-$ `2'R$&%+"

2"#G'2J#',1$J2&4-,-B$+$c2&0($7,'R01-B$[NLTPUX$P[^6PgB$&%!"

$&%#"

e,G-0"$ H7*$7#&'2"$ dc*$ W0R"$ QB$ PNNZB$ u4#"'2'#'2J,$ e%/$ F0&$ 1,',&E2"2"3$ 'R,$ 2"F,G'2J2'8$ 0F$&%$"

:#G',&20DR#3,$ 7=P$ 4D0"$ 2"#G'2J#'20"$ :8$ R,#'*$ Ic6H$ &#12#'20"*$ #"1$ -2"3(,'$ 0]83,"X$&%%"

#1J#"'#3,-$#"1$(2E2'#'20"-$0F$#"$,"58E#'2G$'&,#'E,"'$'0$&,14G,$F#(-,6D0-2'2J,$&,-4('-B$!DD($&%&"

S"J2&0"$72G&0:20(B$^gT[^UX$ggLL6gLB$$&%'"

$&%("

e2"#$=*$e423$7*$d4G,"#$>*$+0F&,$+*$@2&0",-$/B$[ZZOB$c2&#($D0((4'20"$2"$'R,$,"J2&0"E,"'$#"1$2"$&%)"

-R,((F2-RX$R4E#"$#1,"0J2&4-$1,',G'20"$:8$e%/$#-$#"$ 2"1,]$0F$R4E#"$J2&4-,-B$!DD(B$S"J2&0"B$&%*"

72G&0:20(B$KLXMM^K6MMOPB$&&+"

$&&!"

e423$7*$+0F&,$+*$d4G,"#$>*$!((#&1$!*$p#1,(($@*$@2&0",-$/B$[ZZLB$C,',G'20"$0F$#1,"0J2&4-,-$#"1$&&#"

,"',&0J2&4-,-$ 2"$D0((4',1$`#',&-$:8$",-',1$e%/$#ED(2F2G#'20"B$!DD(B$S"J2&0"B$72G&0:20(B$KNX$&&$"

PZKM6PZ^NB$&&%"

$&&&"

/230''0$%*$c2G'0&2#$7*$70&,-G0$c*$W0(,-"290J#-$%W*$%0&&â#$!!*$=045#$C=*$72#30-'0J2GR$7e*$&&'"

=2Eä,-$ %7*$ H#&#&12$ %/B$ PN[NB$ !--,--E,"'$ 0F$ #1,"0J2&4-*$ R,D#'2'2-$ !$ J2&4-$ #"1$ &0'#J2&4-$&&("

D&,-,"G,$ 2"$,"J2&0"E,"'#($ -#ED(,-$ 2"$>(0&2#"0D0(2-*$ =04'R$H&#52(B$ +$!DD($72G&0:20(B$[NZTKUX$&&)"

[Z^Z6O^B$$&&*"

$&'+"



#$"
"

/01&É34,56di5#&0$ C*$ %009$ ?*$ /433,&2$ >7*$ =,((`001$ +*$ ?#--,&$ !*$ =#0$ +0-,$ ?#-G2E,"'0$ 7*$&'!"

Cl!30-'2"0$7*$ =#"'0-$ /*$ =#25$ +%*$ /5,ã4'9#$ !*$ H0-GR$ !*$ @2&0",-$ /*$ %#&14GG2$ !*$74-G2((0$7*$&'#"

W0J#å$W*$C2,56c#(G#&G,$7*$c#"'#&#92-$!*$J0"$H0"-10&FF$%;*$1,$/01#$;4-E#"$!*$;,&"i"1,5$&'$"

7*$ J#"$ 1,&$ e0,($ pB$ PN[PB$ c2&4-$ R#5#&1-$ F&0E$ F001*$ `#',&$ #"1$ 0'R,&$ G0"'#E2"#',1$&'%"

S"J2&0"E,"'-B$>S7=$72G&0:20($/,J$MKX$^OKàO[LB$$&'&"

$&''"

/01&234,567#"5#"0$+*$72#30-'0J2GR$7*$;4"1,-#$!*$%(,E,"',6%#-#&,-$e*$%#&&#'#()$!*$H4'2$7*$&'("

+#&12$ /*$ @2&0",-$ /B$ PN[NB$ !"#(8-2-$ 0F$ 'R,$ ,J0(4'20"$ 2"$ 'R,$ G2&G4(#'20"$ 0F$ ;!c$ #"1$ ;Sc$ 2"$&')"

,#-',&"$=D#2"$:8$',-'2"3$4&:#"$-,`#3,$-#ED(,-B$+$p#',&$;,#('RB$+4"\OTPUX$MLK6gLB$&'*"

$&(+"

=2EE0"-$ >+*$ z#30&#&#92$ fB$ PN[[B$ /,(,#-,$ 0F$ 2"F,G'204-$ R4E#"$ ,"',&2G$ J2&4-,-$ :8$ F4((6-G#(,$&(!"

`#-',`#',&$4'2(2'2,-B$p#',&$/,-B$LgT[PUX$MgZN6OB$$&(#"

$&($"

=9&#:,&*$=B*$dB$q30&5#(8*$WB$;,(E2*$!B$7#4(*$dB$;0FFE#""*$;B$7B$%#4GR2,*$#"1$%B$@#"'5,&B$PNNZB$&(%"

qGG4&&,"G,$ #"1$ D,&-2-',"G,$ 0F$ ,"',&0J2&4-,-*$ "0&0J2&4-,-$ #"1$ >6-D,G2F2G$ /?!$ DR#3,-$ 2"$&(&"

"#'4&#($`#-',`#',&$:20F2(E-B$p#',&$/,-*$LMX$L^ONàL^OZB$&('"

$&(("

Q4(#1R#&$S*$H04`9",3'$7*$á`2,',&2"3$7;*$W00DE#"-$7*$C425,&$SB$PN[PB$QR,&E#($-'#:2(2'8$0F$&()"

-'&4G'4&#((8$ 12FF,&,"'$ J2&4-,-$ `2'R$ D&0J,"$ 0&$ D0',"'2#($ &,(,J#"G,$ '0$ F001$ -#F,'8B$ +$ !DD($&(*"

72G&0:20(B$[[PTgUX$[NgN6^B$$&)+"

$&)!"

c,&R#,(,"$ W*$ H04`9",3'$ 7*$ d011,&6c,&-GR00&$ >*$ /4'b,-$ =!*$ 1,$ /01#$ ;4-E#"$ !7B$ PN[PB$&)#"

e,&-2-',"G,$0F$R4E#"$"0&0J2&4-$@ffBL$#"1$@fBL*$E4&2",$"0&0J2&4-*$#"1$R4E#"$#1,"0J2&4-$0"$&)$"

-0F'$ :,&&2,-$ #-$ G0ED#&,1$ `2'R$ eH=$ #'$ G0EE0"(8$ #DD(2,1$ -'0&#3,$ G0"12'20"-B$ f"'$ +$ >001$&)%"

72G&0:20(B$[g\[KNTPUX$[M^6LLB$$&)&"

$&)'"



#%"
"

V#',-$ 7c*$ @,&:#$ %e*$ W,((,8$ d7B$ [ZOgB$ c2&4-$ D,&-2-',"G,$ 2"$ 3&04"1`#',&B$ !DD($ S"J2&0"$&)("

72G&0:20(B$LZX^^O6O[B$&))"

$&)*"

V#',-$7c*$=','5,":#GR$dC*$@,&:#$%e*$=2"G(#2&$?!B$[ZZNB$QR,$,FF,G'$0F$2"123,"04-$:#G',&2#$0"$&*+"

J2&4-$-4&J2J#($2"$3&04"1$`#',&B$+$S"J2&0"$=G2,"'2F2G$;,#('R*$PgXO[6[NNB$&*!"



!"#$%&'()!"#$%&'&()*+!),&-()*&()#,!#.!/012!#,!3+((4-+!567!&,1!8('&9:+'';!5! 7!84'.&-+8!&(!<!#'!=>?"!&(!1&'@!50!&,1!"7!#'!+A%#8+1!(#!&'().)-)&3!84,3)BC(!5D!&,1!
E7F!E&(&!%#),(8!'+%'+8+,(!(C+!$+&,!*&34+8!#:(&),+1!.'#$!14%3)-&(+!+A%+')$+,(8F!GC+!1)8-#,(),4#48!3),+8!'+%'+8+,(!(C+!$#1+38!#:(&),+1!.'#$!(C+!#:8+'*+1!
1&(&. 
 
 
 
 
 
 



!"#$%&'()!"#$%&'&()*+!),&-()*&()#,!#.!/01!#,!2+((3-+!456!&,7!8('&9:+'';!4! 6!83'.&-+8!&(!<!#'!=>?"!&(!7&'@!4A!&,7!"6!#'!+B%#8+7!(#!&'().)-)&2!83,2)CD(!4E!&,7!F6G!F&(&!
%#),(8!'+%'+8+,(!(D+!$+&,!*&23+8!#:(&),+7!.'#$!73%2)-&(+!+B%+')$+,(8G!HD+!7)8-#,(),3#38!2),+8!'+%'+8+,(!(D+!$#7+28!#:(&),+7!.#'!(D+!#:8+'*+7!7&(&G!
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
!"#$%&'(!"#$%&#'(!&)*+#,!-%'!./01!)20!345!%2!*#66+$#!)20!%2!,6')78#''(!,)9:*#,;!<=>!<%6!6#,6#0;!
&

&

&
&
!

)*+%,-.%/0& 1234& 567&
&&

,%+$-8"0%&
9%8:;%,<&
;"$=%>&?@A&

9%8:;%,<&
.%"/&?@A&

9%8:;%,<&
;"$=%>&?@A&

9%8:;%,<&
.%"/&?@A&

'& ?@;?A! ! <=! !!

7& BA;?A! CD;EA! <=! <=!B%00=8%&

C& FG;5! !! <=! !!

'& G;DA! ! 55;@! !

7& C;GF! 5;F@! 5E;@! 5?;EC!60,"D#%,,<&

C& C;F@! !! 5E;G! !!



!"#$%&'(!"#$%!&'()*&+(*&,'!-(.(/0*0.1!('$!*&/01!01*&/(*0$!2.,/!03-0.&/0'*1!$0+04,-0$!,'!2.015!-.,$6)0!16.2()01!(*!789:;!
 

& & &
)&

*+,%-./%01"$&
2304.1.305&

6334&17,%&
8%"0&.0.1."$&
2302%01-"1.30&

966:;/$<&

=%51&>.11.0?&
/34%$&

@'&
8%"0& ABC&DE&

E0"21.F"1.30&1./%5&
9G3H-5<&

ABC&DE&

!"#$ <=>?! @=?AB?=C<!
!""$ @C=8@! D=<EB@E=@>!
!""%"$ @D=C7! @A=7<BC7=?7!

I%11H2%& @3@8A!!
F&'0(4!

.0G.011&,'!
8;?@! B! B!

!""%""$ CA=A<! @?=E>B7C=@<!
!"#$ @=AA! 8B7=CE!
!""$ 7=@A! @=A?BE=@7!
!""%"$ <=?<! 7=8<BH#!

I.?G1&

J1-"K#%--7& @;<C3@8A! I,',-5(1&)! 8;>D! 8;C7! 8B8;AD!

!""%""$ @<=<7! <=>CBH#!
!"#$ 8=A7! 8BC=7A!
!""$ @=8?! 8BH#!
!""%"$ C=<A! 8BH#!

I%11H2%& @3@8A!! I,',-5(1&)! 8;EE! 8;D@! 8BC;?D!

!""%""$ H#! B!
!"#$ 8=A?! 8B@=D@!
!""$ @=CC! 8=78BC=?D!
!""%"$ C=>>! 8=>DBH#!

L"-M0%55&

J1-"K#%--7& @;<C3@8A! I,',-5(1&)! 8;>A! 8;>8! 8B@;>E!

!""%""$ H#! B!
H#=!H,*!()5&0+0$;!
 
 


