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FXL,'&#AC:FXL,'&B#(+,(#./"<()1"'#,<%1''#(+&#0&09%,"&#1.#'&<%&(1%5#7&')<-&'#,"3#>&#
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"# $%&'%(&)!*+!!"#$%&'"()*+*,-#.#/"$,!

#$%&'()$*!+('%,!-%!-!./*$0!/'1-2(%.!)3!43*2$3!5'$22$'!(2!6789:!!"#$%&'"()*+*,-

#.#/"$,!(%!-!,'-2%;-'$2,!%/(0!2$.-,/*$!+/<2*!,='/<1=/<,!,=$!>/'0*!?5@ABBA@!6789C!@D##EA!

-2*!FE5A@G!6778HI!F'/<2*!/2$!.(00(.$,$'!(2!0$21,=:!%$J$'-0!&=-'-&,$'(%,(&%!/+!KI!#.#/"$,!

.-L$!(,!-!;/>$'+<0!./*$0!/'1-2(%.!(2!,=$!%,<*3!/+!)(/0/13I!M2$!/+!,=$!N<-0(,($%!,=-,!.-L$!

KI!#.#/"$,!>$00!%<(,$*!+/'!)(/0/1(&-0!'$%$-'&=!(%!,=$!-&&$;,-2&$!/+!,=$!5'(%,/0!?B"H!%,'-(2!-%!-!

)-%$0(2$!>(0*O,3;$!%,'-(2I!D2!&/.;-'(%/2:!0&%,%1'*."-2#."$%/",+#&-=-%!-,!0$-%,!+/<'!>(*$03!

<%$*!%,'-(2%!*$+(2$*!-%!P>(0*O,3;$Q!?R666S:!K-2,/2!4:!M'$1/2!@:!-2*!T$00/>!R=(,$HI!G=$!B"!

%,'-(2!;/%%$%%$%!-!6U6!V$1-)-%$!1$2/.$!(2!W!-<,/%/.$%!0-)$0$*!DODX!-2*!-!%(210$!Y!

&='/./%/.$I!D2!,=$!0-)/'-,/'3:!>/'.%!-'$!$-%(03!&<0,<'$*!-,!$(,=$'!6Z[K:!"U[K!/'!"W[K!/2!

-1-'!;0-,$%!-2*!%$$*$*!>(,=!*'/;%!/+!-2!-<\/,'/;=!%,'-(2!/+!34-5%.*!L2/>2!-%!M]WUI!R=$2!

%,'-(2%!*$;0$,$!,=$!)-&,$'(-!/2!-!;-',(&<0-'!;0-,$:!-!;($&$!/+!,=$!-1-'!+'/.!,=$!*$;0$,$*!

;0-,$!&-2!)$!;0-&$*!/2,/!-!+'$%=03!%$$*$*!-1-'!;0-,$!,/!.-(2,-(2!,=$!%,'-(2I!4,'-(2%!&-2!)$!

.-(2,-(2$*!(2*$+(2(,$03!(2!&'3/1$2(&!%,/'-1$!?@D##EA!-2*!FE5A@G!6778HI!G=$%$!N<-0(,($%!-00/>!

+/'!,=$!%,/'-1$!/+!KI!#.#/"$,!%,'-(2%!+/'!0/21!;$'(/*%!/+!,(.$!>(,=!'$0-,(J$!$-%$I-

]/;<0-,(/2%!/+!2$.-,/*$%!-'$!.-*$!<;!/+!$(,=$'!YY!=$'.-;='/*(,$%:!/'!.<&=!0$%%!

&/../203:!YM!.-0$%:!>=(&=!-'(%$!*<$!,/!%;/2,-2$/<%!Y!2/2*(%^<2&,(/2!*<'(21!.$(/%(%!

?_A@VFB-#+-".4!6787HI!R(0*O,3;$!>/'.%!1/!,='/<1=!-!0(+$!&3&0$!/+!'/<1=03!`IW!*-3%!+'/.!

+$',(0(a-,(/2!,/!%$\<-0!.-,<'-,(/2!-,!"Wb:!-0,=/<1=!,=(%!,(.$!;$'(/*!&-2!)$!$\,$2*$*!)3!

%$J$'-0!*-3%!)3!&<0,<'(21!,=$!>/'.%!-,!0/>$'!,$.;$'-,<'$%I!!4!#.#/"$,!1/$%!,='/<1=!+/<'!

0-'J-0!%,-1$%!?*$%(12-,$*!E6OE9H:!-2*!>(00!*($!-2!-J$'-1$!/+!"IW!>$$L%!-+,$'!+$',(0(a-,(/2!

?@D##EA!-2*!FE5A@G!6778HI!R(0*O,3;$!YY!=$'.-;='/*(,$%!-'$!%$0+O+$',(0$!-2*!;'/*<&$!-2!
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.-,<'$!%;$'.!-2*!%,/'$!,=$.!(2!,=$('!%;$'.-,=$&-I!F+,$'>-'*%:!,=$!=$'.-;='/*(,$!1/2-*!

,6*+5'#,!,/!//&3,$!;'/*<&,(/2!-2*!$J$'3!%;$'.-,/a//2!>(00!+$',(0(a$!-2!//&3,$!?@D##EA!-2*!

FE5A@G!6778HI!YM!.-0$%!+$',(0(a$!=$'.-;='/*(,$%!-2*!;'/*<&$!0-'1$'!%;$'.!,=-,!/<,&/.;$,$!

%;$'.!;'/*<&$*!)3!=$'.-;='/*(,$%:!,=<%!(2&'$-%(21!1$2$,(&!*(J$'%(,3!(2!-!;/;<0-,(/2I!G=$!

%$0+O+$',(0(,3!/+!!4!#.#/"$,!=$'.-;='/*(,$d%!-00/>%!%,'-(2%!,/!)$!$-%(03!.-(2,-(2$*I!YM!.-0$%!

&-2!)$!<%$*!,/!;'/*<&$!/<,&'/%%!;'/1$23!>=$2!*/(21!1$2$,(&!&'/%%$%I!!

,# -.&'/01*2&3&4(4!

4;$'.-,/1$2$%(%!(%!,=$!;'/&$%%!)3!>=(&=!.-,<'$:!+<2&,(/2-0!%;$'.!-'$!&'$-,$*!+'/.!

-2!<2*(++$'$2,(-,$*!1$'.!&$00I!4;$'.!-'$!=(1=03!%;$&(-0(a$*!&$00%!,=-,!&-''3!-!2<&0$<%!-0/21!

>(,=!,=$!&/.;/2$2,%!2$$*$*!,/!%<&&$%%+<003!+$',(0(a$!//&3,$%I!5/,=!!4!#.#/"$,!

=$'.-;='/*(,$%!-2*!.-0$%!$21-1$!(2!%;$'.-,/1$2$%(%I!_$'.-;='/*(,$%:!<20(L$!.-0$%:!

)$1(2!%;$'.-,/1$2$%(%!*<'(21!,=$!E9!0-'J-0!%,-1$!-2*!,=$2!%>(,&=!,/!//1$2$%(%!*<'(21!,=$!

-*<0,!%,-1$I!!4!#.#/"$,!(%!-!%;$'.-,/1$2$%(%!&-2!)$!'$-*(03!%,<*($*!*$-7*7%-%(2&$!!4!#.#/"$,!

>/'.%!-'$!,'-2%;-'$2,I!D2!-**(,(/2:!=/./1$2/<%!%;$'.!&-2!)$!;<'(+($*!(2!-*$N<-,$!

N<-2,(,($%!,/!-00/>!)(/&=$.(&-0!-2-03%$%!?eEF44!-2*!_D@4_!67S6C!BAE4MB-#+-".4!67S"HI!!

G=$!*$J$0/;.$2,!/+!%;$'.!(2!!4!#.#/"$,!)$1(2%!>(,=!,=$!;'/*<&,(/2!/+!9B!;'(.-'3!

%;$'.-,/&3,$%!+'/.!,=$!%32&3,(-0!'-&=(%!?4$$!f(1<'$!6FHI!G=$%$!9B!;'(.-'3!%;$'.-,/&3,$%!

,=$2!1/!,='/<1=!,=$!+('%,!'/<2*!/+!.$(/%(%!,/!;'/*<&$!,>/!"B!%$&/2*-'3!%;$'.-,/&3,$%I!

G=$!%$&/2*-'3!%;$'.-,/&3,$%!,=$2!1/!,='/<1=!,=$!%$&/2*!'/<2*!/+!.$(/%(%!,/!&'$-,$!,>/!

=-;0/(*!%;$'.-,(*%I!G=$!%;$'.-,(*%!,=$2!)<*!/++!-!0-'1$!'$%(*<-0!)/*3I!4;$'.-,(*%!-'$!

0/-*$*!>(,=!&/.;/2$2,%!-)%/0<,$03!'$N<('$*!+/'!%<&&$%%+<0!+$',(0(a-,(/2!-2*!,=$!'$%,!(%!
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*(%&-'*$*!(2!,=$!'$%(*<-0!)/*3I!!#<'(21!%;$'.-,/1$2$%(%:!%;$'.-,/&3,$%!1/!,='/<1=!%$J$'-0!

./';=/0/1(&-0!&=-21$%!'$N<('$*!+/'!$2,'3!(2,/!%;$'.(/1$2$%(%!?4_FeA4!-2*!RF@#!67S7C!

RF@#-#+-".4!67S`HI!M2$!/+!,=$%$!&=-21$%!(2J/0J$%!,=$!*(%;$'%-0!/+!*$;/03.$'(a$*!V-^/'!

4;$'.!]'/,$(2!?V4]H!(2,/!$-&=!/+!,=$!+/<'!%;$'.-,(*%!)<**(21!+'/.!,=$!'$%(*<-0!)/*3I!V4]!

*$'(J$%!+'/.!*$;/03.$'(a$*!+()'/<%!)/*($%?f5H!!,=-,!-'$!-%%/&(-,$*!>(,=!g/01(O*$'(J$*!

.$.)'-2/<%!/'1-2$00$%!?VM%H!?RF@#!-2*!eEF44!67S"HI!!

5# 67&!8(9'*:4!,*;<=>&/9'03*:4!$'203&??&!

R=$2!%;$'.-,(*%!)<*!+'/.!,=$!'$%(*<-0!)/*3:!-00!'()/%/.$%!-'$!*(%&-'*$*!(2!,=$!

'$%(*<-0!)/*3I!G=$'$+/'$!-00!;'/,$(2%!'$N<('$*!+/'!%<&&$%%+<0!+$',(0(a-,(/2!.<%,!)$!

,'-2%;/',$*!(2,/!%;$'.-,(*%!)$+/'$!,=$3!&/.;0$,$03!%$;-'-,$!+'/.!,=$!'$%(*<-0!)/*3!

?@M5A@G4-#+-".4!67SZHI!f()'/<%!)/*3O.$.)'-2/<%!/'1-2$00$%!?f5OVM%H!-'$!'$N<('$*!+/'!,=$!

,'-2%;/',!/+!;'/,$(2%!'$N<('$*!+/'!%;$'.(/1$2$%(%!?@M5A@G4-#+-".4!67SZHI!f5OVM%!)$1(2!,=$('!

*$J$0/;.$2,!-%!;-',!/+!g/01(!&/.;0$\$%!(2!;'(.-'3!%;$'.-,/&3,$%!%,(00!-,,-&=$*!,/!,=$!

'-&=(%!?RMEf-#+-".4!678SHI!!

G=$!%,'<&,<'$!/+!f5OVM%!(%!.-*$!<;!/+!,='$$!&/.;/2$2,%I!F!0/)<0-'!%=-;$*!=$-*!

'$1(/2!(%!%$;-'-,$*!+'/.!,=$!)/*3!'$1(/2!)3!-2!$0$&,'/2O*$2%$!&/00-'!?RMEf-#+-".4!678SHI!G=$!

+()'/<%!)/*3!-2*!.$.)'-2/<%!/'1-2$00$!%$$.!,/!)$!,>/!%$;-'-,$!%,'<&,<'$%!,=-,!-'$!

&/<;0$*!,/!$-&=!/,=$'I!!G=$!=$-*!'$1(/2!&/.$%!,/!0($!&0/%$!,/!,=$!;0-%.-!.$.)'-2$!*<'(21!

%;$'.(/1$2$%(%!?4$$!f(1<'$!65HI!G=$!)/*3!'$1(/2!$.;0/3%!-!*/<)0$!.$.)'-2$!,/!-0./%,!

&/.;0$,$03!%<''/<2*!-!+()'/<%!)/*3:!>=(&=!(%!&/.;/%$*!/+!;/03.$'(a$*!V4]!?@M5A@G4-#+-".4!

67SZHI!!



! W!

!

#<'(21!%;$'.-,/1$2$%(%:!f5OVM%!-%%/&(-,$!>(,=!%;$'.-,/&3,$%!-2*!0-,$'!/2!f5OVM%!

%$1'$1-,$!,/!%;$'.-,(*%!*<'(21!)<**(21!+'/.!'$%(*<-0!)/*($%I!F+,$'!-!%;$'.-,(*!%$;-'-,$%!

+'/.!,=$!'$%(*<-0!)/*3:!,=$!.$.)'-2$!/+!,=$!)/*3!>(00!+/0*!<;!,/!$\;/%$!,=$!+()'/<%!)/*3!

,/!,=$!&3,/;0-%.!/+!,=$!%;$'.-,(*I!G=$2:!,=$!V4]!+()$'%!/+!,=$!+()'/<%!)/*3!>(00!

*$;/03.$'(a$!-2*!%;'$-*!,='/<1=/<,!,=$!&3,/;0-%.!?RF@#-#+-".4!67SZHI!G=$!VM%!,=$2!./J$!

,/!,=$!.$.)'-2$!-2*:!-%!%;$'.(/1$2$%(%!)$1(2%:!,=$!=$-*!'$1(/2!/+!,=$!VM!>(00!+<%$!>(,=!

,=$!;0-%.-!.$.)'-2$!-2*!$\/&3,/%$!(,%!&/2,$2,%!?RMEf-#+-".4!678SHI!G=$!$0$&,'/2!*$2%$!

&/00-'!'$.-(2%!$.)$**$*!(2!,=$!;0-%.-!.$.)'-2$!-%!-!+<%(/2!;/'$I!G=$!f5OVM!-&,%!,/!

;'/J(*$!,=$!./0$&<0-'!&/.;/2$2,%!+/'!%;$'.!,/!<2*$'1/!%;$'.(/1$2$%(%I!!

@# >:101(*34!0++&A1(32!4.&'/01*2&3&4(4!

-A'&&3(32!+*'!4.&'/01*2&3&4(4=;&+&A1(%&!/:10314h!KI!#.#/"$,!%;$'.-,/1$2$%(%O

*$+$&,(J$!.<,-2,%!?&0-%%(+($*!-%!$(,=$'!,1#!/'!8#&H!>$'$!'$-*(03!(*$2,(+($*!%(2&$!,=$3!-0,$'!

=$'.-;='/*(,$!%$0+O+$',(0(,3I!R(0*!,3;$!>/'.%!0-3!$-%(03!(*$2,(+(-)0$!$11%!,=-,!-'$!%=$00$*!

-2*!/J-0O%=-;$*!?RF@#!-2*!KF@@AE!6787HI!M2!,=$!/,=$'!=-2*:!%;$'.-,/1$2$%(%O*$+$&,(J$!

.<,-2,%!0-3!<2+$',(0(a$*!//&3,$%:!>=(&=!-'$!&=-'-&,$'(a$*!)3!,=$('!&('&<0-'!%=-;$!-2*!0-&L!/+!

-!%=$00I!D%/0-,(21!,1#!?,1#'.-,/1$2$%(%O*$+$&,(J$H!/'!8#&!?8#&,(0(a-,(/2O*$+$&,(J$H!.<,-2,%!

(2J/0J$%!.<,-1$2(a(21!=$'.-;='/*(,$%!-2*!%&'$$2(21!+/'!=$'.-;='/*(,$%!,=-,!0-3!0-'1$!

2<.)$'%!/+!//&3,$%I!K<''$2,03:!,=$'$!-'$!99!L2/>2!1$2$%!-2*!7U!<2-%%(12$*!.<,-,(/2%!,=-,!

-++$&,!J-'(/<%!%,-1$%!/+!%;$'.-,/1$2$%(%I!G=$%$!,1#!-2*!8#&!.<,-2,%!&-<%$!-!>(*$!'-21$!/+!

;=$2/,3;$%!-2*!-++$&,!*(++$'$2,!%,-1$%!/+!%;$'.-,/1$2$%(%!?BD4_DVi@F!-2*!Ej_A@BFiEG!"U6UHI!

>:101(*34!1701!0++&A1!17&!8,=>$B!G=$'$!-'$!,>/!&0-%%$%!/+!.<,-,(/2%!,=-,!-++$&,!f5O

VM%h!K0-%%!D!.<,-2,%!-++$&,!f5OVM!./';=/1$2$%(%!-2*!&0-%%!DD!.<,-2,%!+-(0!,/!./J$!f5OVM%!



! Z!

!

(2,/!%;$'.-,(*%I!!F,!;'$%$2,:!6##9:4;!(%!,=$!/203!&0/2$*!&0-%%!DD!.<,-2,I!!6##9:4;!.<,-2,%!

+-(0!,/!;0-&$!f5OVMd%!(2,/!%;$'.-,(*%!)$&-<%$!,=$3!+-(0!,/!.-L$!%;$'.-,(*%I!!G=(%!.<,-2,!

-''$%,%!-,!,=$!;'(.-'3!%;$'.-,/&3,$!%,-1$I!4$$!f(1<'$!"!+/'!-2!/J$'J($>!/+!,=$%$!1$2$%I!!

5?044!C!8,=>$!/:101(*34!

,0#1234-,1#9;<-$2&/*$%!-!=3*'/;=(0(&:!&3,/;0-%.(&!;'/,$(2!,=-,!(%!$%+--%%/&(-,$*!>(,=!

f5OVM%!(2!)/,=!%;$'.-,/&3,$%!-2*!%;$'.-,(*%I!G=$%$!.<,-2,%!-'$!&=-'-&,$'(a$*!)3!

,$'.(2-0!%;$'.-,/&3,$%!,=-,!0-&L!VM%!)<,!;/%%$%%!%.-00!J$%(&0$%!>(,=!(2,$'2-0!.$.)'-2$%:!

>=(&=!-'$!'$.(2(%&$2,!/+!>=-,!(%!%$$2!(2!>(0*O,3;$!VM%I!D2!-**(,(/2:!-!*/<)0$!0-3$'$*!

.$.)'-2$!*/$%!2/,!%<''/<2*!,=$!f5:!*(%;0-3(21!,=-,!,=$!f5!&-2!+/'.!(2!,=$!-)%$2&$!/+!VM%!

?k_i!-2*!Ej_A@BFiEG!"UU`HI!!4]AO`7!;-',(&(;-,$%!(2!J$%(&<0-'!,'-++(&L(21!,/!,=$!03%/%/.$!(2!-00!

-2(.-0!&$00%I!4,<*($%!/+!,=$!,1#9;<!1$2$!+/<2*!,=-,!(,!(%!-!;'/,$(2!(2J/0J$*!(2!J$%(&<0-'!

,'-++(&L(21!(2!-00!.$,-a/-2I!G=$%$!*-,-!-0%/!%<11$%,!,=-,!,=$!VM!(%!-!./*(+($*!03%/%/.$!?k_i-

#+-".4!"UU7HI!!

,0#154-,1#9=-$2&/*$%!-!&-%$(2!D!,3;$!%$'(2$!,='$/2(2$!L(2-%$!?Vi_E@F#!-2*!RF@#!

"UU"HI!D2!,1#9=!.<,-2,%:!,=$!V4]!+-(0%!,/!+/'.!+()'/<%!)/*($%!?XF@eAT-#+-".4!677`HI!F%!-!

'$%<0,:!f5OVM%!2$J$'!+/'.!-2*!,1#9=-.<,-2,%!+/'.!,$'.(2-0!%;$'.-,/&3,$%I!G=(%!%<11$%,%!

,=-,!;=/%;=/'30-,(/2!;0-3%!-!'/0$!(2!,=$!'$1<0-,(/2!/+!f5OVM!./';=/1$2$%(%I!!

,0#164-,1#9>-$2&/*$%!-!%;$'.!%;$&(+(&!;'$%$2(0(2!?Ej_A@BFiEG!-2*!F@#iABgM!677"HI!

]'$%$2(0(2%!-'$!(2,'-.$.)'-2/<%!-%;-',30!;'/,$-%$%!,=-,!;'/&$%%!/,=$'!.$.)'-2$!;'/,$(2%:!

%<&=!-%!F0a=$(.$'d%!;'$&<'%/'!;'/,$(2!(2!,=$!=<.-2!)'-(2!?YDF!-2*!RMEfA!"UU`HI!E(L$!,1#9;<-

.<,-2,%:!,1#9>-.<,-2,%!;'/*<&$!f5%!,=-,!-'$!2/,!&/<;0$*!,/!VM%:!-2*!,=<%!;'/*<&$!

,$'.(2-0!%;$'.-,/&3,$%I!G=$!4]AO9!;'/,$(2!(%!0/&-,$*!(2!,=$!VM!?F@#iABgM-#+-".4!677SH!I!



! 8!

!

,0#174-,1#9?-$2&/*$%!,=$!5!%<)<2(,!/+!-!J-&</0-'!FG]-%$!,=-,!(%!f5OVM!%;$&(+(&!

?gEAF4MB-#+-".4!"U6"HI!,1#9?-.<,-2,%!;'/*<&$!,$'.(2-0!%;$'.-,/&3,$%!,=-,!&/2,-(2!+/<'!

=-;0/(*!2<&0$(I!4;/'-*(&-003:!,1#9?-.<,-2,%!*(%;0-3!;-',(-0!%$0+O+$',(0(,3:!%<11$%,(21!,=-,!%/.$!

.-,<'$!%;$'.!%,(00!+/'.I!G=$!*$+$&,%!%$$2!(2!,1#9?-.<,-2,%!-'$!0(L$03!*<$!,/!,=$!0-&L!/+!f5O

VM!-&(*(+(&-,(/2!%(2&$!XOFG]-%$%!-&(*(+3!J$%(&<0-'!&/.;-',.$2,%!?BD4_D!-2*!fM@gFK!"UU"HI!!

,0#1894-,1#9:@-$2&/*$%!-!%.-00!%/0<)0$!;'/,$(2!>(,=!2/!/,=$'!L2/>2!=/./0/1%!

/<,%(*$!/+!2$.-,/*$%!?Ej_A@BFiEG-#+-".4!677`HI!,1#9:@-.<,-2,%!;'/*<&$!f5OVM%!,=-,!=-J$!

'()/%/.$%!-,,-&=$*!,/!,=$!.$.)'-2$!-2*:!-%!-!'$%<0,:!;'/*<&$!%;$'.-,(*%!,=-,!&/2,-(2!

'()/%/.$%I!G=$!f5%!&-2!%,(00!*(%;$'%$!V4]!(2,/!,=$!%;$'.-,(*!&3,/;0-%.:!)<,!.-23!VM%!+-(0!

,/!)(2*!,=$!;0-%.-!.$.)'-2$!*<'(21!%;$'.(/1$2$%(%!?4_FeA4!-2*!RF@#!67S7HI!!

,0#18:4-,1#9:A-$2&/*$%!-!+/<'!;-%%!(2,$1'-0!.$.)'-2$!;'/,$(2!,=-,!0/&-0(a$%!,/!f5O

VM%!?gEAF4MB-#+-".4!"UUZHI!G=(%!;'/,$(2!=-%!-!#__K!*/.-(2:!>=(&=!(%!-2!$2a3.$!./,(+!

;'$*(&,$*!,/!-&,!-%!-!;-0.(,/30!,'-2%+$'-%$I!D2!,1#9:A-.<,-2,%:!f5OVM%!-'$!;'/*<&$*!

2/'.-003!)<,:!*<'(21!%;$'.-,(*!)<**(21:!,=$!.$.)'-2$!%<''/<2*(21!,=$!+()'/<%!)/*3!

'$,'-&,%!;'$.-,<'$03I!F%!-!'$%<0,:!V4]!(%!*(%;$'%$*!,='/<1=/<,!,=$!'$%(*<-0!)/*3:!0$-J(21!

%;$'.-,(*%!*$+(&($2,!(2!V4]I!,1#9:A-%;$'.!-'$!(../,(0$!-2*!&/2,-(2!VM%!,=-,!*/!2/,!+<%$!

>(,=!,=$!;0-%.-!.$.)'-2$!?4_FeA4!-2*!RF@#!67S7HI!,1#9:AB--0/21!>(,=!,1#9:@B-.<,-2,%!

-0%/!;'/*<&$!%;$'.-,(*%!,=-,!-'$!cZZl!,=$!>(0*!,3;$!%(a$!-2*!=-J$!$&&$2,'(&-003!;0-&$*!

2<&0$(!?4_FeA4!-2*!RF@#!67S7HI!!

;#&154-8#&9=-.<,-2,%!;'/*<&$!%;$'.-,(*%!(2!>=(&=!f5%!+-(0!,/!+/0*!)-&L!,=$!.$.)'-2$!

=/0*(21!,=$!+()'/<%!)/*3!-2*!'$0$-%$!V4]I!D2!-**(,(/2:!.-23!VM%!+-(0!,/!+<%$!>(,=!,=$!

;0-%.-!.$.)'-2$!*<'(21!%;$'.(/1$2$%(%!(2!8#&9=-.<,-2,%!?RF@#-#+-".4!67S6HI!



! S!

!

;#&1874-8#&9:?-.<,-2,%!;'/*<&$!%;$'.-,(*%!,=-,!+-(0!,/!'$%;/2*!,/!*$-7*+&%--&,(J-,/':!

%/!%;$'.-,/a/-!*/!2/,!+/'.!?4I!RI!Ed_$'2-<0,!-2*!4I!R-'*:!<2;<)0(%=$*HI!!

;#&184-8#&9:-$2&/*$%!-!*3%+$'0(2!+-.(03!/2$!;-%%!,'-2%.$.)'-2$!;'/,$(2I!8#&9:-

.<,-2,%!<2*$'1/!2/'.-0!f5OVM!./';=/1$2$%(%!)<,!,=$!VM%!+-(0!,/!+<%$!>(,=!,=$!

.$.)'-2$!-2*!,=$3!;'/*<&$!%=/',!;%$<*/;/*%!,=-,!'$%<0,%!(2!*$&'$-%$*!./,(0(,3!?FK_FBkF@!

-2*!RF@#!6778C!@M5A@G4!-2*!RF@#!67S"C!RF@#-#+-".4!67S6HI!fA@O6!>-%!,=$!*$+(2(21!.$.)$'!

/+!,=$!P+$'0(2!+-.(03Q!/+!;'/,$(2%:!&/2%(%,(21!/+!.<0,(;0$!K"!*/.-(2%!-2*!-!KO!,$'.(2-0!

,'-2%.$.)'-2$!*/.-(2I!V<,-,(/2%!(2!=<.-2!*3%+$'0(2!'$%<0,!(2!%$J$'-0!+/'.%!/+!.<%&<0-'!

*3%,'/;=3!?5F4_D@-#+-".4!677SHI!#3%+$'0(2!(%!0/&-0(a$*!,/!J$%(&0$%!-,!,=$!.<%&0$!&$00!.$.)'-2$!

-2*!(%!0(L$03!(2J/0J$*!(2!'$;-('(21!*-.-1$*!&$00!.$.)'-2$%!?5FB4FE!-2*!KFV]5AEE!"UU9HI!

!

!!

!

!

!

!

!

!

!

!

!

!
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!
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!
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! 6U!

!

V3!>/'L!+/&<%$%!/2!,=$!,1#9?!1$2$:!>=(&=!$2&/*$%!-!5!%<)<2(,!/+!,=$!XOFG]-%$I!!

R=-,!+/00/>%!(%!-!)'($+!'$J($>!/+!XOFG]-%$!+<2&,(/2:!>=(&=!=-%!)$$2!$\,$2%(J$03!-2-03a$*I!

"# $%&'%(&)!*+!D="6E04&!

!G=$!X-&</0-'!?_mHO!FG]-%$!?XOFG]-%$H!(%!-!.$.)'-2$!)/<2*!;'/,$(2!&/.;/%$*!/+!-,!

0$-%,!6`!*(++$'$2,!%<)<2(,%!,=-,!>/'L!,/1$,=$'!,/!=-'2$%%!$2$'13!+'/.!,=$!=3*'/03%(%!/+!FG]!

,/!;<.;!;'/,/2%!-&'/%%!.$.)'-2$%!?fM@gFK!6777C!BD4_D!-2*!fM@gFK!"UU"C!4GAXAB4!-2*!

fM@gFK!6778H!?4$$!f(1<'$!`HI!D2!&/.;-'(%/2:!fOFG]-%$!$.;0/3%!-!&=$.(&-0!1'-*($2,!,/!

;'/*<&$!FG]I!G=$!XOFG]-%$:!)3!;<.;(21!;'/,/2%:!&-2!&'$-,$!)/,=!;'/,/2!-2*!

$0$&,'/&=$.(&-0!1'-*($2,%!-&'/%%!-!.$.)'-2$!,=-,!&-2!)$!<%$*!+/'!-!2<.)$'!/+!&$00<0-'!

+<2&,(/2%I!XOFG]-%$!(%!+/<2*!(2!,=$!.$.)'-2$%!/+!&0-,='(2O&/-,$*!J$%(&0$%:!%32-;,(&!J$%(&0$%:!

$2*/%/.$%:!%,/'-1$!J$%(&0$%:!03%/%/.$%!-2*!,=$!&$2,'-0!J-&</0$!/+!;0-2,%!?4GAXAB4!-2*!

fM@gFK!6778HI!G>/!%;$&(+(&!'/0$%!/+!XOFG]-%$!(2!&$00<0-'!+<2&,(/2%!-'$!)'($+03!*$%&'()$*!

)$0/>I!

67&!&3;*A<1(A!.017)0<B!A2*/&3,/%(%!(%!,=$!;'/&$%%!)3!>=(&=!&$00%!$21<0+!

$\,'-&$00<0-'!./0$&<0$%!(2>-'*!+/0*(21!/+!,=$!&$00<0-'!.$.)'-2$!,/!&'$-,$!%.-00!J$%(&0$%!

?g@iAB5A@g!"UU6HI!A2*/&3,/%(%!(%!/+,$2!(2(,(-,$*!)3!,=$!)(2*(21!/+!0(1-2*O%;$&(+(&!'$&$;,/'%!

/2!,=$!$\,$'2-0!%<'+-&$!/+!,=$!&$00I!4;$&(-0(a$*!;'/,$(2%!+/'.!.$.)'-2$!(2J-1(2-,(/2%!-2*!

,=(%!-00/>%!,=$!J$%(&0$!,/!)<*!/++!-%!-2!$2*/%/.$I!G=$!&/2,$2,%!/+!,=$!$2*/%/.$!-'$!

;'/&$%%$*!)3!,=$!-&(*(+3(21!-&,(/2!/+!XOFG]-%$:!-00/>(21:!+/'!(2%,-2&$:!0(1-2*O'$&$;,/'!

&/.;0$\$%!,/!*(%%/&(-,$I!D2!-**(,(/2:!&-''($'!J$%(&0$%!,=-,!,'-2%;/',!$2*/%/.-0!&/2,$2,%!

)$,>$$2!&/.;-',.$2,%!/+!,=$!$2*/&3,/,(&!;-,=>-3!'$N<('$*!-&(*(+(&-,(/2!;'/J(*$*!)3!XO



! 66!

!

FG]-%$%I!G=$'$+/'$:!XOFG]-%$%!;'/J(*$!,=$!&/.;-',.$2,-0(a$*!-&(*(&!$2J('/2.$2,%!

2$&$%%-'3!+/'!$2a3.$%!-2*!/,=$'!&$00<0-'!;'/&$%%$%!,/!+<2&,(/2!;'/;$'03I!

$41&*A?0414B!E(J(21!)/2$!(%!-!*32-.(&!%,'<&,<'$!&=-'-&,$'(a$*!)3!,=$!&/2,(2</<%!

./*$0(21!)3!,>/!*(++$'$2,!,3;$%!/+!&$00%I!M%,$/)0-%,%!&/2,(2</<%03!+/'.!2$>!)/2$!-2*!

/%,$/&0-%,%!*$1'-*$!)/2$!-2*!,=$!&/2%,-2,!)-0-2&(21!/+!$-&=!(%!'$N<('$*!+/'!=$-0,=3!)/2$!

1'/>,=I!XOFG]-%$%!;0-3!-!&'<&(-0!'/0$!(2!-&,(J$!/%,$/&0-%,%I!F&,(J$!/%,$/&0-%,%!-'$!;/0-'(a$*!

&$00%!>(,=!/2$!%(*$!/+!,=$!.$.)'-2$!-,,-&=(21!,/!)/2$:!-2*!,=(%!&'$-,$%!-!%$-0$*!

.(&'/$2J('/2.$2,I!XOFG]-%$%:!-0/21!>(,=!&-0&(<.!;<.;%:!;<.;!;'/,/2%!-2*!&-0&(<.!(/2%!

(2,/!,=$!.(&'/$2J('/2.$2,!,/!0/>$'!,=$!;_!,/!c9IWI!G=(%!-&(*(&!$2J('/2.$2,!;'/./,$%!,=$!

)'$-L*/>2!/+!)/2$I!XOFG]-%$!(%!'$N<('$*!+/'!;'/;$'!/%,$/&0-%,!+<2&,(/2!-2*!,=$!0/%%!/+!,=$!

XOFG]-%$!0$-*%!,/!-!%(12(+(&-2,!'$*<&,(/2!(2!)/2$!'$-)%/';,(/2I!K/2%$N<$2,03:!.(&$!0-&L(21!

-2!/%,$/&0-%,!%;$&(+(&!%<)<2(,!/+!XOFG]-%$!/+,$2!*($!+'/.!/%,$/%&0$'/%(%!?4KDVAKF-#+-".4!

"UUUHI!!

,# -1':A1:'&!03;!+:3A1(*3!*+!D="6E04&!

XOFG]-%$%!-'$!.<0,(.$'(&!&/.;0$\$%!,=-,!+<2&,(/2!-%!;'/,/2O;<.;(21!'/,-'3!2-2/O

./,/'%!?4$$!f(1<'$!`HI!G=$!%,'<&,<'$!/+!XOFG]-%$%!(%!=(1=03!&/2%$'J$*!-&'/%%!$J/0<,(/2!-%!

3$-%,!-2*!.-..-0(-2!XOFG]-%$%!=-J$!-!=(1=!*$1'$$!/+!=/./0/13!(2!,=$('!%<)<2(,!

&/.;/%(,(/2%!-%!>$00!-%!)(/&=$.(&-0!%(.(0-'(,($%I!G=$!&3,/;0-%.(&!X6O%$&,/':!>=(&=!(%!,=$!%(,$!

/+!FG]!=3*'/03%(%:!(%!&/.;/%$*!/+!$(1=,!*(++$'$2,!%<)<2(,%!>(,=!*$+(2$*!%,/(&=(/.$,'3!

?F`5`K#Afg"_6O"H!?BD4_D!-2*!fM@gFK!"UU"HI!G=$!,'-2%.$.)'-2$!XMO%$&,/':!>=(&=!(%!



! 6"!

!

'$%;/2%()0$!+/'!;'/,/2!,'-2%0/&-,(/2!-&'/%%!-!.$.)'-2$:!(%!&/.;/%$*!/+!%(\!*(++$'$2,!

%<)<2(,%!?-&9&n&o*$HI!!

G=$!&3,/;0-%.(&!X6O%$&,/'!&/2,-(2%!-!10/)<0-'!=$-*;($&$!>(,=!,='$$!-0,$'2-,(21!

&/;($%!/+!%<)<2(,%!F!-2*!5!,=-,!+/'.!-!'(21!?4$$!f(1<'$!`HI!FG]!=3*'/03%(%!/&&<'%!(2!,=(%!

2<&0$/,(*$!)(2*(21!=$\-.$'(&!*/.-(2I!G=$'$!-'$!,>/!1$2$%!,=-,!$2&/*$!+/'!,=$!PFQ!%<)<2(,!

(2!3$-%,!?eFBA!"UUZHI!G=$!F!%<)<2(,!=-%!&-,-03,(&!'$%(*<$%!'$N<('$*!+/'!,=$!=3*'/03%(%!/+!FG]!

-2*!=-%!"Wl!-.(2/!-&(*!(*$2,(,3!>(,=!,=$!p!%<)<2(,!(2!,=$!fOFG]-%$!?_D@FGF-#+-".4!677UHI!G=$!

F!%<)<2(,!/+!,=$!XOFG]-%$!-2*!,=$!p!%<)<2(,!/+!fOFG]-%$!%=-'$!-!g0<!'$%(*<$!,=-,!;0-3%!-!

%(12(+(&-2,!'/0$!(2!-&,(J-,(21!>-,$'!./0$&<0$%!+/'!,=$!2<&0$/;=(0(&!-,,-&L!/+!,=$!

;=/%;=/*($%,$'!)/2*!(2!FG]I!G=$!5!%<)<2(,:!>=(&=!(%!$2&/*$*!)3!)/,=!,1#9?!-2*!7'"9:C!(2!

KI!#.#/"$,B!&/2,-(2%!2/2&-,-03,(&!2<&0$/,(*$O)(2*(21!'$%(*<$%:!-2*!,=<%!(,!.-3!+-&(0(,-,$!

2<&0$/,(*$!)(2*(21!,/!,=$!F!%<)<2(,I!!!G=$!5!%<)<2(,!=-%!c"Wl!-.(2/!-&(*!%(.(0-'(,3!>(,=!(,%!

=/./0/1!(2!,=$!fOFG]-%$:!,=$!q!%<)<2(,I!A\;$'(.$2,%!=-J$!%=/>2!,=-,!.<,-,(/2%!(2!,=$!

2/2&-,-03,(&!2<&0$/,(*$!)(2*(21!%(,$%!-0,$'!XOFG]-%$!-&,(J(,3:!;'/J(*(21!$J(*$2&$!,=-,!,=$!5!

%<)<2(,!(%!2$&$%%-'3!+/'!.-(2,-(2(21!F!%<)<2(,!-&,(J(,3I!M203!/2$!(%/+/'.!/+!,=$!5!%<)<2(,!

$\(%,%!(2!4I!5#&#7*,*"#B-)<,!(2!.-..-0%!.<0,(;0$!1$2$%!$\;'$%%!(%/+/'.%!/+!,=$!5!%<)<2(,!(2!-!

,(%%<$!%;$&(+(&!.-22$'I!G=$3!L(*2$3!P56Q!-2*!)'-(2!P5"Q!(%/+/'.%!%=-'$!7Ul!-.(2/!-&(*!

(*$2,(,3!-2*!88l!.@BF!(*$2,(,3!?5A@BF4KMBD-#+-".4!677UHI!!

G=$!'$%,!/+!,=$!%<)<2(,%!/+!,=$!&3,/;0-%.(&!X6O%$&,/'!>(00!)$!)'($+03!*$%&'()$*I!D,!(%!

(2,$'$%,(21!,/!2/,$!,=-,!>=(0$!,=$!F!-2*!5!%<)<2(,%!=-J$!&0$-'03!*$+(2$*!=/./0/1%!(2!,=$!fO

FG]-%$:!,=$!/,=$'!&/.;/2$2,%!/+!,=$!X6O%$&,/':!$\&$;,!+/'!%<)<2(,!g:!*/!2/,!=-J$!=/./0/1%!



! 6`!

!

>(,=!%(12(+(&-2,!%(.(0-'(,($%!(2!-.(2/!-&(*!%$N<$2&$I!G=$!K!%<)<2(,!;0-3%!-!'/0$!(2!,=$!

-%%$.)03!-2*!*(%%/&(-,(/2!/+!,=$!X6!-2*!XM!%$&,/'%:!-%!L2/&L/<,%!/+!,=$!K!%<)<2(,!(2!3$-%,!

0$-*%!,/!,=$!*$&/<;0(21!/+!,=$!X6!-2*!XM!%$&,/'%I!G=$!#!%<)<2(,:!>=(0$!=-J(21!2/!%$N<$2&$!

%(.(0-'(,3!,/!,=$!r!%<)<2(,!/+!fOFG]-%$:!(%!%,'<&,<'-003!%(.(0-'!?BAE4MB-#+-".4!677WHI!4(.(0-'!,/!

,=$!K!%<)<2(,:!L2/&L/<,%!(2!,=$!#!%<)<2(,!0$-*!,/!;-',(-0!<2&/<;0(21!/+!,=$!X6!-2*!XM!

%$&,/'%I!G=$'$+/'$:!(,!.-3!+<2&,(/2!,/!0(2L!FG]!=3*'/03%(%!,/!;'/,/2!,'-2%;/',:!;/%%()03!(2!-!

%(.(0-'!+-%=(/2!,/!,=$!r!%<)<2(,!/+!fOFG]-%$I!4<)<2(,%!A:!f:!g:!-2*!_!-00!;0-3!-!'/0$!(2!,=$!

%,'<&,<'-0!(2,$1'(,3!/+!,=$!XOFG]-%$I!e2/&L/<,%!(2!,=$!A!%<)<2(,!;'$J$2,!,=$!-%%$.)03!/+!,=$!

$2,('$!XOFG]-%$!&/.;0$\!?_M-#+-".4!677`HI!D2,$'$%,(2103:!$J(*$2&$!%<11$%,%!,=-,!,=$!A!

%<)<2(,!-0%/!(2,$'-&,%!>(,=!,=$!5!%<)<2(,!J(-!*(%<0+(*$!0(2L-1$%:!;/%%()03!+/'.(21!;-',!/+!,=$!

;$'(;=$'-0!%,-0L!/+!,=$!XOFG]-%$!?F@FGF-#+-".4!"UU"HI!G=$!f!%<)<2(,!'/0$!(2!XOFG]-%$!%,'<&,<'$!

(%!<2(N<$!)$&-<%$!-0,=/<1=!(,!(%!;-',!/+!,=$!X6O%$&,/':!f!%<)<2(,!L2/&L/<,%!0$-*!,/!

*(%-%%$.)03!/+!,=$!XMO%$&,/'!?g@F_FV-#+-".4!6779HI!B<00!.<,-2,%!/+!,=$!g!%<)<2(,!0$-*%!,/!

+-(0<'$!/+!XOFG]-%$!-%%$.)03!?4i]AeMXF-#+-".4!677WHI!G=$!g!%<)<2(,!=-%!)$$2!%=/>2!,/!

&0/%$03!-%%/&(-,$!>(,=!,=$!A!%<)<2(,:!-2*!,=$!%<)<2(,!)$&/.$%!<2%,-)0$!(2!,=$!-)%$2&$!/+!

,=$!g!%<)<2(,I!G=$!_!%<)<2(,!(%!2/,!'$N<('$*!+/'!,=$!&/<;0(21!/+!,=$!X6!-2*!XM!%$&,/'%:!

=/>$J$'!,=$!XOFG]-%$!+/'.$*!(%!2/2+<2&,(/2-0!-2*!(%!;'/2$!,/!*(%%/&(-,(/2!/+!(,%!,>/!

%$&,/'%!?_M-#+-".4!677`HI!!

G=$!XM!*/.-(2!;'(.-'(03!+<2&,(/2%!,/!,'-2%0/&-,$!;'/,/2%:!=/>$J$'!%$J$'-0!XM!

%<)<2(,%!;0-3!-!%,'<&,<'-0!'/0$!(2!,=$!%,-0L%!/+!,=$!,>/!*/.-(2%!/+!XOFG]-%$I!G=$!XM!*/.-(2!

(%!.-*$!<;!/+!%(210$!&/;($%!/+!,=$!"B-)B-5DB-"$)-5DD!%<)<2(,%!-2*!%$J$'-0!&/;($%!/+!,=$!5!%<)<2(,!

-''-21$*!(2!-!'(21!?BD4_D!-2*!fM@gFK!"UU"HI!!



! 69!

!

G=$!"-%<)<2(,!;0-3%!-!'/0$!(2!;'/,/2!,'-2%0/&-,(/2I!D,!=-%!,>/!(%/+/'.%!,=-,!%=-'$!W9!

;$'&$2,!(*$2,(,3!(2!3$-%,!-2*!9!(%/+/'.%!(2!KI!#.#/"$,!?VFBME4MB-#+-".4!6779C!MeF-#+-".4!"UU6C!

]isME-#+-".4!"UU6HI!G=$!"-%<)<2(,:!>=(0$!2/,!-!=/./0/1!/+!,=$!fOFG]-%$!-!%<)<2(,:!;0-3%!-!

%(.(0-'!'/0$!-%!-!=3*'/;=(0(&!;'/,/2!;-,=>-3!0$-*(21!,/!,=$!&!%<)<2(,I!F0%/:!.<,-,(/2%!(2!F'1!

'$%(*<$%!(2!"!%<)<2(,%!/+!)/,=!XOFG]-%$%!-2*!fOFG]-%$%!=-0,!;'/,/2!,'-2%0/&-,(/2!?eFRF4FeDO

BD4_D-#+-".4!"UU6)HI!G=$%$!$\;$'(.$2,%!%<11$%,!,=-,!,=$!-!%<)<2(,!-&,%!-%!-!&=-22$0!,=-,!

.$*(-,$%!;'/,/2!(2,$'-&,(/2%!>(,=!,=$!&!%<)<2(,I!G=$!&:!&t:!-2*!&tt%<)<2(,%!.-L$!<;!,=$!

;'/,$/0(;(*!'(21!,=-,!(%!-)%/0<,$03!'$N<('$*!+/'!;'/,/2!,'-2%0/&-,(/2I!G=$!%<)<2(,%!%=-'$!

-.(2/!-&(*!%(.(0-'(,3:!-2*!&t!-2*!&tt!=-J$!W8l!-2*!"7l!-.(2/!-&(*!%(.(0-'(,3!>(,=!,=$!&!

%<)<2(,:!'$%;$&,(J$03I!G=$!%<)<2(,%!&-22/,!'$;0-&$!$-&=!/,=$'!-2*!-00!;0-3!-!&'<&(-0!'/0$!(2!

,=$!;'/,$/0(;(*!&!'(21!?_D@FGF-#+-".4!6778C!iVAVMGM-#+-".4!6776HI!!

G=$'$!-'$!%$J$'-0!;'/;/%$*!;'/,/2O,'-2%0/&-,(21!.$&=-2(%.%!+/'!XOFG]-%$I!M2$!

(2J/0J$%!,=$!=3*'/03%(%!/+!FG]!&-<%(21!'/,-,(/2!/+!,=$!;'/,$/0(;(*!&!'(21I!G=$2!,=$!(22$'!=-0+!

&=-22$0!/+!%<)<2(,!"!-00/>%!&3,/;0-%.(&!_m!,/!-&&$%%!-2*!)(2*!,/!/2$!/+!,=$!%<)<2(,%!(2!,=$!

&O'(21I!F+,$'!-!+<00!'/,-,(/2!)3!,=$!&O'(21:!_m!<2)(2*%!-2*!$\(,%!,=$!.$.)'-2$!,='/<1=!,=$!

/<,$'!=-0+!&=-22$0!/+!%<)<2(,!-!?Vi@FGF-#+-".4!"UUWHI!!

5# F&2:?01(*3!*+!D="6E04&!0A1(%(1<!

#<$!,/!(,%!.-23!+<2&,(/2%!(2!;=3%(/0/1(&-0!;'/&$%%$%:!'$1<0-,(/2!/+!XOFG]-%$!(%!

2$&$%%-'3!+/'!,=$!&$00!,/!-J/(*!)/,=!*$;0$,(21!(,%!FG]!-2*!/J$'O-&(*(+3(21!J$%(&0$%I!@$1<0-,(/2!

/+!XOFG]-%$!&-2!/&&<'!,='/<1=!-!J-'($,3!/+!.$&=-2(%.%:!(2&0<*(21!'$J$'%()0$!*(%%/&(-,(/2!/+!

,=$!X6XM!%$&,/'%:!&/2,'/0!,=$!XOFG]-%$!&$00<0-'!0/&-,(/2!-2*!&=-21$%!(2!,=$!&/<;0(21!



! 6W!

!

$++(&($2&3!/+!;'/,/2!,'-2%;/',!>(,=!FG]!=3*'/03%(%!?fM@gFK!"UU8HI!!@$1<0-,(/2!/+!XOFG]-%$!

J(-!'$J$'%()0$!*(%%/&(-,(/2!/+!,=$!X6XM!%$&,/'!-2*!&=-21$%!(2!,=$!$++(&($2&3!/+!&/<;0(21!/+!

;'/,/2!,'-2%;/',!>(,=!FG]!=3*'/03%(%!(%!)'($+03!*$%&'()$*!)$0/>I!!

F&%&'4(9?&!;(44*A(01(*3!*+!DGD$!4&A1*'4B!G=$!X6!-2*!XM!%$&,/'%!&-2!'$J$'%()03!

*(%%/&(-,$!(2,/!,=$('!%$;-'-,$!*/.-(2%!>=$2!$\;/%$*!,/!J-'(/<%!%,(.<0(:!>=(&=!$2*%!;'/,/2!

,'-2%0/&-,(/2!-&,(J(,3!?eFBA!"UUZHI!!G=(%!/&&<'%!*<'(21!10<&/%$!*$;0$,(/2!(2!3$-%,!-2*!(2!

(2%$&,%!*<'(21!./0,(21!?5ATAB5FK_!-2*!RDAKkM@Ae!"UUZC!eFBA!"UUZHI!D2!3$-%,:!XOFG]-%$!

*(%%/&(-,(/2!*/$%!2/,!'$N<('$!-23!;'/,$(2!%32,=$%(%!-2*!(%!2/,!(2J/0J$*!(2!.-23!/+!,=$!%(12-0!

,'-2%*<&,(/2!;-,=>-3%!%$$2!(2!2<,'($2,!*$;0$,$*!&$00%!?eFBA!"UUZHI!!XOFG]-%$!%(.;03!

*(%%/&(-,$%!(2,/!(,%!X
6!
-2*!X

U!
*/.-(2%!(2!'$%;/2%$!,/!0/>!10<&/%$!0$J$0%!-2*!'$%,/'-,(/2!/+!

10<&/%$!0$J$0%!&-<%$%!'$-%%$.)03!?eFBA!677WHI!g0<&/%$!-&,(J(,3!*/$%!2/,:!=/>$J$':!*('$&,03!

&-<%$!,=$!*(%%/&(-,(/2!/+!XOFG]-%$!-2*!(2%,$-*!(2J/0J$%!-!;-,=>-3!>(,=!/,=$'!;'/,$(2%:!%<&=!

-%!-0*/0-%$!?Ei-#+-".4!"UU9HI!G=$!'/0$!/+!10<&/%$!(2!XOFG]-%$!'$1<0-,(/2!%<11$%,%!,=-,!&$00%!

&/2,'/0!XOFG]-%$!-&,(J(,3!-%!-!.$&=-2(%.!,/!&/2%$'J$!$2$'13!>=$2!%,-'J$*I!

F&2:?01(*3!*+!D="6E04&!A*:.?(32!&++(A(&3A<B!D2!0$./2%:!+'<(,!J-&</0$%!=-J$!-!;_!-%!

0/>!-%!"I":!>=(0$!/,=$'!;0-2,!J-&</0$%!-'$!-'/<2*!WIUOZIW:!>=(&=!%=/>%!,=-,!XOFG]-%$O

./*<0-,$*!-&(*(+(&-,(/2!/+!/'1-2$00$%!(%!;'$&(%$03!'$1<0-,$*!?ViEEA@-#+-".4!6778HI!F!;/%%()0$!

$\;0-2-,(/2!+/'!*(++$'$2,!0$J$0%!/+!XOFG]-%$!-&,(J(,3!(%!'$1<0-,(/2!/+!&/<;0(21!;'/,/2!

,'-2%0/&-,(/2!-&,(J(,3!,/!FG]!=3*'/03%(%I!D+!-!XOFG]-%$!=-%!-!'$*<&$*!&/<;0(21!$++(&($2&3:!

,=$2!+$>$'!;'/,/2%!-'$!,'-2%;/',$*!;$'!FG]!=3*'/03a$*I!XOFG]-%$%!>(,=!*(++$'$2,!(%/+/'.%!

/+!%<)<2(,!"--=-J$!*(++$'$2,!&/<;0(21!$++(&($2&($%:!*<$!,/!*(++$'$2&$%!(2!,=$!"!%<)<2(,!K!

,$'.(2-0!-.(2/!-&(*!%$N<$2&$%!?eFRF4FeDOBD4_D-#+-".4!"UU6-C!eFRF4FeDOBD4_D-#+-".4!"UU6)HI!



! 6Z!

!

f<',=$'./'$:!.<,-,(/2%!(2!)/,=!%<)<2(,!*!-2*!%<)<2(,!F!(2&'$-%$!&/<;0(21!$++(&($2&3:!>=(&=!

%<11$%,%!,=-,!>(0*O,3;$!XOFG]-%$!(%!2/,!+<003!/;,(.(a$*!+/'!;'/,/2!,'-2%0/&-,(/2!-&,(J(,3!

?MRAgD-#+-".4!"UUZC!4_FM-#+-".4!"UU`HI!G=<%:!XOFG]-%$!&-2!)$!'$1<0-,$*!J(-!&/<;0(21!$++(&($2&3!

,/!$(,=$'!(2&'$-%$!/'!*$&'$-%$!;'/,/2!,'-2%0/&-,(/2!-&,(J(,3I!

@# D="6E04&!03;!%&4(A:?0'!1'0++(AH(32!

! G=$!XOFG]-%$!-2*!(,%!+<2&,(/2!,/!-&(*(+3!/'1-2$00$%!-0%/!;0-3!-!'/0$!(2!J$%(&<0-'!

,'-++(&L(21I!A\/&3,/%(%!/+!(2%<0(2O&/2,-(2(21!%$&'$,/'3!J$%(&0$%!(2!.$*(-,$*:!-,!0$-%,!(2!;-',:!

)3!,=$!XOFG]-%$I!V/<%$!B<00!.<,-2,%!/+!,=$!-`!XOFG]-%$!*/!2/,!%=/>!(2%<0(2!'$0$-%$!-+,$'!

$\;/%<'$!,/!10<&/%$!/'!.$.)'-2$!*$;/0-'(a-,(/2I!D2,$'$%,(2103:!(2=()(,(/2!/+!,=$!XOFG]-%$!

>(,=!)-+(0/.3&(2:!>=(&=!;'$J$2,%!;'/,/2!,'-2%0/&-,(/2:!*/$%!2/,!;'$J$2,!!(2%<0(2!'$0$-%$!(2!

2/'.-0!.(&$:!%<11$%,(21!,=-,!,=$!XOFG]-%$!.(1=,!;0-3!-!'/0$!(2!J$%(&0$%!,=-,!*/$%!2/,!'$0-,$!

*('$&,03!,/!-&(*(+(&-,(/2!?4iBORF#F-#+-".4!"UU8HI!R=(0$!XOFG]-%$!'/0$%!(2!,=$!$2*/&3,(&!

;-,=>-3!>-%!-0'$-*3!-**'$%%$*:!J-'(/<%!,/\(&!./0$&<0$%:!J('<%$%:!-2*!)-&,$'(-!-0,$'!XO

FG]-%$!,/!(.;'/J$!;'/;-1-,(/2!/+!*(%$-%$I!f/'!$\-.;0$:!EF5%("5+#&*G2-+G(#&5G.%,*,!

(2=()(,%!XOFG]-%$:!&-<%(21!,=$!-&(*(,3!/+!;=-1/%/.$%!,/!)$!'$*<&$*:!>=(&=!(.;-('%!,=$('!

+<%(/2!>(,=!03%/%/.$%!?_iTB_!-2*!g@DB4GADB!"UU8HI!!

M<,%(*$!/+!,=$!$\/&3,(&!-2*!$2*/&3,(&!;-,=>-3%:!XOFG]-%$%!.<,-2,%!=-J$!J-'(/<%!

*$+$&,%!(2!J$%(&<0-'!,'-++(&L(21I!#$0$,(/2!/+!,=$!./<%$!&O%<)<2(,!&-<%$%!>$-L$2$*!

-&(*(+(&-,(/2!-2*!*$+$&,(J$!(2,'-&$00<0-'!,'-++(&L(21!,=-,!(%!'$N<('$*!+/'!;'/;$'!*$J$0/;.$2,I!

G=$'$!-'$!2<.$'/<%!/,=$'!(2%,-2&$%!(2!%$J$'-0!/'1-2(%.%!>=$'$!L2/&L/<,%!(2!J-'(/<%!XO

FG]-%$!%<)<2(,%!=-J$!0$*!,/!-0,$'$*!J$%(&<0-'!,'-++(&L(21I!G=$!-!%<)<2(,!(2!KI!#.#/"$,!=-%!



! 68!

!

)$$2!0(2L$*!,/!,=$!%$&'$,(/2!/+!H#)/#'%/O'$0-,$*!;'/,$(2%!+'/.!$\/%/.$!,/!,=$!-;(&-0!

.$.)'-2$!?EDAgAMD4-#+-".4!"UUZHI!G=$!XM!-!%<)<2(,!(2!0&%,%1'*."-2#."$%/",+#&!(%!(2J/0J$*!(2!

%32-;,(&!&$00!+<%(/2!(2!2$<'/2%!?_DA4DBgA@-#+-".4!"UUWHI!G/1$,=$':!,=$%$!*-,-!;'/J(*$!$J(*$2&$!

,=-,!,=$!XOFG]-%$!;0-3%!-!%(12(+(&-2,!'/0$!(2!J$%(&<0-'!,'-++(&L(21!-2*!/,=$'!&$00<0-'!

;'/&$%%$%I!!

!

!

!

!

!

!

!

!

!

!
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CHAPTER III 

Germ-line silencing of the X chromosome in C. elegans 
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!

!
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!



! 67!

!

"# $%&'%(&)!

D2!,=$!1$'.!0(2$!/+!KI!#.#/"$,:!,=$!Y!&='/./%/.$%!/+!YY!KI!#.#/"$,!=$'.-;='/*(,$%!

-'$!10/)-003!%(0$2&$*!*<'(21!$-'03!1$'.!&$00!*$J$0/;.$2,!-2*!*<'(21!-00!%,-1$%!/+!YM!.-0$%!

?eAEET-#+-".4!"UU"HI!G=$!Y!&='/./%/.$%!-'$!<2*$'!;/;<0-,$*!>(,=!1$2$%!'$N<('$*!+/'!1$'.!

&$00!*$J$0/;.$2,:!$%;$&(-003!1$2$%!(2J/0J$*!>(,=!%;$'.-,/1$2$%(%C!,=$'$!-'$!2/!$\-.;0$%!

/+!,1#-1$2$%!,=-,!-'$!0/&-,$*!/2!,=$!Y!&='/./%/.$!?4I!RI!Ed_$'2-<0,:!;$'%/2-0!

&/..<2(&-,(/2HI!VA4!;'/,$(2%!;-',(&(;-,$!(2!,=$!%(0$2&(21!/+!,=$!Y!&='/./%/.$!(2!YY!

-2(.-0%!-2*!VAG!;'/,$(2%!.$*(-,$!,=$!(2-&,(J-,(/2!/+!,=$!Y!&='/./%/.$!(2!YM!-2(.-0%!

?K_AKK_D!-2*!ABgA5@AK_G!"U66C!fMBg-#+-".4!"UU"HI!!

D,!(%!,=/<1=,!,=-,!,=(%!10/)-0!%(0$2&(21!;'/&$%%!!/+!!KI!#.#/"$,!Y!&='/./%/.$%!-'/%$!-%!

-!*$+$2%$!.$&=-2(%.!-1-(2%,!,=$!0-&L!/+!-!;-('(21!;-',2$'!+/'!,=$!.-0$!Y!&='/./%/.$!

*<'(21!.$(/,(&!%$1'$1-,(/2!?eAEET-#+-".4!"UU"HI!g$2$%!'$N<('$*!+/'!%;$'.-,/1$2$%(%!-'$:!-%!

>$00!-%!/,=$'!1$'.O0(2$!$\;'$%%$*!1$2$%:!<2*$''$;'$%$2,$*!/2!,=$!Y!&='/./%/.$!?@ADBeA-#+-

".4!"UU9C!@ADBeA-#+-".4!"UUUHI!!Yu-<,/%/.$!;-'-0/1%!$\(%,!>=$'$!,=$!-<,/%/.-0!&/;3!/+!,=$!

1$2$!(%!$\;'$%%$*!(2!,=$!1$'.O0(2$I!g$2$%!/2!,=$!Y!&='/./%/.$!>(00!+<2&,(/2!(2!%/.-,(&!

&$00%!$\&$;,!(2!1$'.!&$00%:!>=$'$!,=$!-<,/%/.-0!&/;3!/+!,=$!1$2$!>(00!)$!-&,(J$!?VFKDAsMR4eD-

#+-".4!"UUWHI!!

,# I=!A7'*/*4*/&!4(?&3A(32!(3!17&!2&'/!?(3&!

V$&=-2(%.%!,/!%(0$2&$!,=$!Y!&='/./%/.$!(2!,=$!1$'.!0(2$!/+!KI!#.#/"$,!-'$!

(2,'(2%(&-003!*(++$'$2,!,=-2!,=$!'$1<0-,(/2!/+!,=$!YO!&='/./%/.$!%$$2!(2!*/%-1$!

&/.;$2%-,(/2!&/.;0$\!?#KKH!.$&=-2(%.%I!D2,$'$%,(2103:!#KK!(%!&/.;0$,$03!-)%$2,!(2!,=$!



! "U!

!

1$'.!0(2$:!%<11$%,(21!,=-,!,=$'$!-'$!/,=$'!.$&=-2(%.%!,/!*/>2O'$1<0-,$!,=$!YO

&='/./%/.$I!]'$%$2,03:!$\;$'(.$2,%!=-J$!%=/>2!,=-,!,=$!Y!&='/./%/.$!/+!)/,=!YY!-2*!

YM!-2(.-0%!-'$!&/.;0$,$03!%(0$2&$*!?eAEET-#+-".4!"UU"HI!G=$!%(0$2&(21!%$$2!(2!YY!-2(.-0%!(%!

&=-'-&,$'(a$*!)3!=(%,/2$!;/%,!,'-2%0-,(/2-0!./*(+(&-,(/2%!,=-,!(2&0<*$!_`e"8!.$,=30-,(/2!

-0/21!>(,=!,=$!-)%$2&$!/+!=(%,/2$!-&$,30-,(/2!?5AB#A@-#+-".4!"UU9-C!eAEET-#+-".4!"UU"HI!!

5# I$!/0?&!7&1&'*A7'*/01(3!;<30/(A4!

G=$!,'-2%&'(;,(/2-0!%(0$2&(21!/+!,=$!Y!&='/./%/.$!(2!.-0$!!4-#.#/"$,!(%!%(.(0-'!,/!

,=-,!/+!,'-2%&'(;,(/2-0!%(0$2&(21!/+!,=$!Y!&='/./%/.$!(2!.-0$!.-..-0%I!#<'(21!.$(/,(&!

;'/;=-%$:!,=$!Y!&='/./%/.$!(2!.-0$%!;'$.-,<'$03!&/2*$2%$%I!!E(L$>(%$:!,=$!Y!-2*!T!

&='/./%/.$%!(2!.-..-0%!=3;$'&/2*$2%$!(2,/!-!P%$\!)/*3Q!,=-,!(%!,'-2%&'(;,(/2-003!%(0$2,!

?_FB#AE!"UU9HI!G=(%!;'$.-,<'$!Y!&='/./%/.$!&/2*$2%-,(/2!(%!-0%/!%$$2!*<'(21!%;$'.!

.$(/%(%!(2!YY!=$'.-;='/*(,$%!-2*!(%!2/,!%$$2:!=/>$J$':!(2!1$'.!&$00%!(2J/0J$*!(2!//1$2$%(%I!!

F2/,=$'!*(%,(2&,!+$-,<'$!/+!YM!.-0$%!(%!,=$!$2'(&=.$2,!/+!,=$!=(%,/2$!./*(+(&-,(/2!

_`e7.$"!?eAEET-#+-".4!"UU"HI!G=(%!$2'(&=.$2,!*/$%!2/,!/&&<'!*<'(21!!YY!=$'.-;='/*(,$!

%;$'.-,/1$2$%(%!/'!%$\<-003!,'-2%+/'.$*!YY!.-0$!%;$'.-,/1$2$%(%:!%<11$%,(21!,=-,!,=$!0-&L!

/+!-!%$&/2*!Y!&='/./%/.$!0$-*%!,/!_`e7.$"!$2'(&=.$2,I!D2!KI!#.#/"$,:!VAGO"!(%!,=$!

=(%,/2$!.$,=30,'-2%+$'-%$:!-2*!(,!(%!'$N<('$*!+/'!-00!_`e7.$"!*$;/%(,(/2!(2!,=$!-*<0,!1$'.!

0(2$!?K_AKK_D!-2*!ABgA5@AK_G!"U66HI!

@# >J-!7(41*3&!/*;(+(&'4!

KI!#.#/"$,!;'/,$(2%!VA4O":!VA4O`:!VA4O9:!-2*!VA4OZ!-'$!(2J/0J$*!(2!,=$!10/)-0!

%(0$2&(21!/+!,=$!YO&='/./%/.$I!B<00!.<,-,(/2%!(2!-23!/+!,=$!2#,!1$2$%!'$%<0,%!(2!*$+$&,%!/+!



! "6!

!

1$'.!&$00!;'/0(+$'-,(/2:!2$&'/,(&!*$1$2$'-,(/2!/+!1$'.!&$00%!-2*!.-,$'2-0O$++$&,!%,$'(0(,3!

?KF]MR4eD-#+-".4!6776C!gF@XDB-#+-".4!677SHI!2#,!.<,-2,!YY!>/'.%!-'$!./'$!%$J$'$03!-++$&,$*!

,=-2!YM!-2(.-0%:!%<11$%,(21!,=-,!VA4!;'/,$(2%!-'$!(.;0(&-,$*!;'(.-'(03!(2!YY!-2(.-0%!

?gF@XDB-#+-".4!677SHI!!F0%/:!>=(0$!,=$!1$'.!&$00%!/+!>(0*O,3;$!=$'.-;='/*(,$%!0-&L!=(%,/2$!

-&$,30-,(/2!-%!*$%&'()$*!;'$J(/<%03:!2#,!.<,-2,%!%=/>!=(%,/2$!;/%,!,'-2%0-,(/2-0!

./*(+(&-,(/2%!,=-,!<%<-003!.-'L!-2!-&,(J$!&='/./%/.$!?fMBg-#+-".4!"UU"C!eAEET-#+-".4!"UU"HI!!

VA4O":!VA4O`:!-2*!VA4OZ!+/'.!-!&/.;0$\!,/!;/%%()03!.$*(-,$!YO&='/./%/.$!

%(0$2&(21!?eAGAE-#+-".4!"UUWC!Yi-#+-".4!"UU6HI!G=$!VA4!&/.;0$\!=-%!,=$!/',=/0/1%!A?kH!(2!+0($%!

-2*!Ak_"!(2!J$',$)'-,$%!-2*!-&&/<2,%!+/'!-00!_`e"8!.$,=30-,(/2!(2!./%,!-'$-%!/+!)/,=!,=$!

1$'.!0(2$!-2*!,=$!$-'03!$.)'3/!?5AB#A@-#+-".4!"UU9)C!eAGAE-#+-".4!"UUWHI!VA4O":!>=(&=!

;/%%$%%$%!-!4AG!*/.-(2:!(%!-!=(%,/2$!.$,=30,'-2%+$'-%$!?_VGH!-2*!(,!(%!&-,-03,(&-003!-&,(J$!

/2!_`e"8!?5AB#A@-#+-".4!"UU9)HI!!VA4O"!'$N<('$%!-%%/&(-,(/2!>(,=!)/,=!VA4O`!-2*!VA4OZ!(2!

/'*$'!,/!%=/>!_VG!-&,(J(,3!?eAGAE-#+-".4!"UUWHI!!

R=(0$!,=$!VA4O"uVA4O`uVA4OZ!&/.;0$\!*('$&,03!-&,%!/2!,=$!Y!&='/./%/.$!,/!

'$;'$%%!1$2$!$\;'$%%(/2:!VA4O9!(%!(2J/0J$*!>(,=!,=$!%(0$2&(21!/+!,=$!YO&='/./%/.$!>=(0$!

-0./%,!$\&0<%(J$03!-%%/&(-,(21!>(,=!,=$!-<,/%/.$%!?5AB#A@-#+-".4!"UUZC!fMBg-#+-".4!"UU"HI!

E/%%!/+!VA4O9!0$-*%!,/!c6IS!+/0*!(2&'$-%$!(2!YO!&='/./%/.$!&/.;-'$*!,/!>(0*O,3;$!>/'.%!

?5AB#A@-#+-".4!"UUZHI!VA4O9!(%!'$N<('$*!+/'!_`e`Z.$"!-&,(J(,3!(2!,=$!1$'.!0(2$!-%!>$00!-%!

$-'03!$.)'3/%!>=(0$!/,=$'!_VG%!-'$!'$%;/2%()0$!+/'!_"e`Z!.$,=30-,(/2!(2!%/.-,(&!,(%%<$!

-2*!0-,$'!%,-1$!,(%%<$%I!G=<%:!(,!(%!=3;/,=$%(a$*!,=-,!VA4O9!.$,=30-,(/2!;0-3%!-!1$'.O0(2$!

$;(1$2$,(&!'/0$!'-,=$'!,=-2!-!,'-2%&'(;,(/2!)-%$*!'/0$!?5AB#A@-#+-".4!"UUZHI!F!;/%%()0$!



! ""!

!

.$&=-2(%.!+/'!VA4O9!.$*(-,$*!YO&='/./%/.$!%(0$2&(21!(%!,=-,!VA4O9!+/&<%$%!'$;'$%%/'!

-&,(/2!/2!,=$!Y!&='/./%/.$!?fMBg-#+-".4!"UU"HI!!

!

!

!

!

!

!

!

!
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!

 

 

 

 

 

CHAPTER IV 

Factors that Control V-ATPase B subunit Expression during C. elegans Spermatogenesis 
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!

!

!

!

!

!
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!



! "9!

!

"# C31'*;:A1(*3!1*!-EJ=K!

G=$!*$J$0/;.$2,!/+!.-,<'$!%;$'.-,/a/-!(2!!4-#.#/"$,!(%!&=-'-&,$'(a$*!)3!,=$!

-&(*(+(&-,(/2!/+!+()'/<%!)/*3O.$.)'-2/<%!/'1-2$00$%!?f5OVM%H!?_DEE!"UUUHI!G=$%$!f5OVM%!

+<%$!>(,=!,=$!&$00!%<'+-&$!-2*!,=(%!+<%(/2!(%!'$N<('$*!+/'!,=$!%;$'.!,/!)$&/.$!&/.;$,$2,!+/'!

+$',(0(a-,(/2!?Ej_A@BFiEG!"UUZHI!G=$!f5OVM%!-'$!-&(*(+($*!)3!,=$!XOFG]-%$:!>=(&=!<%$%!,=$!

$2$'13!+'/.!FG]!=3*'/03%(%!,/!*'(J$!;'/,/2%!(2,/!,=$!f5OVM!-1-(2%,!-!;_!1'-*($2,!?gEAF4MB-

#+-".4!"U6"HI!G=$!XOFG]-%$!(%!=(1=03!&/2%$'J$*!(2!$<L-'3/,$%!-2*!&/2,-(2%!69!*(++$'$2,!

;/03;$;,(*$%!?fM@gFK!"UU8HI!G=$!*(%,(21<(%=(21!&=-'-&,$'(%,(&%!)$,>$$2!*(++$'$2,!XOFG]-%$%!

-'$!0(2L$*!,/!,=$!2-,<'$!/+!,=$!P-Q!%<)<2(,!(2!%/.$!%;$&($%I!f/'!(2%,-2&$:!,=$'$!-'$!,>/!

1$2$%!,=-,!$2&/*$!+/'!,=$!P-Q!%<)<2(,!(2!3$-%,!?eFBA!"UUZHI!D2!=<.-2%!-2*!/,=$'!-2(.-0%:!

%$J$'-0!%<)<2(,%!-'$!+/<2*!,/!=-J$!./'$!,=-2!/2$!1$2$!$2&/*(21!+/'!(,!?fM@gFK!"UU8HI!G=(%!

%<11$%,%!,=-,!XOFG]-%$%!&-2!)$!/;,(.(a$*!+/'!-!;-',(&<0-'!+<2&,(/2I!

G=$!5!%<)<2(,:!>=(&=!;-',(&(;-,$%!(2!FG]!=3*'/03%(%:!=-%!,>/!;-'-0/1%!(2!!4-#.#/"$,I!!

!4-#.#/"$,!.<,-2,%!>(,=!-!0/%%!/+!+<2&,(/2!.<,-,(/2!(2!,1#9?:!>=(&=!$2&/*$%!/2$!/+!,=$%$!

,>/!5!%<)<2(,%!?gEAF4MB-#+-".4!"U6"H!-'$!+/<2*!,/!)$!%$0+O%,$'(0$!*<$!,/!*$+$&,(J$!f5OVM%!

?VFK_FKF!-2*!Ej_A@BFiEG!6778HI!D..<2/%,-(2(21!>(,=!%;$&(+(&!-2,()/*($%!+/'!,1#9?!'$J$-0$*!

0/&-0(a-,(/2!/+!,1#9?!(2!,=$!f5OVM%?gEAF4MB-#+-".4!"U6"HI!G=$!1$2$!,=-,!$2&/*$%!,=$!/,=$'!

;-'-0/1:!7'"9:C-?cS`l!%(.(0-'(,3!(2!-.(2/!-&(*!%$N<$2&$H!(%!+/<2*!/2!,=$!YO&='/./%/.$I!

]'$%<.-)03:!7'"9:C!(%!,'-2%&'(;,(/2-003!%(0$2,!-%!(%!,=$!&-%$!+/'!/,=$'!1$2$%!/2!,=$!YO

&='/./%/.$!*<'(21!%;$'.-,/1$2$%(%!?eAEET-#+-".4!"UU"H:!)<,!-2!$\,'-&='/./%/.-0!-''-3!

>(,=!7'"9:C!*'(J$2!)3!(,%!/>2!;'/./,$'!-00/>%!;-',(-0!'$%&<$!/+!,=$!,1#9?!;=$2/,3;$!

?gEAF4MB-#+-".4!"U6"HI!!G=$'$+/'$!>$!=3;/,=$%(a$!,=-,!,=$!-<,/%/.-0!0/&-,(/2!/+!,1#9?!/2!



! "W!

!

&='/./%/.$!D!$J/0J$*!,/!-00/>!$\;'$%%(/2!/+!-!5!%<)<2(,!*<'(21!%;$'.-,/1$2$%(%I!D!

-2-03a$*!,1#9?!1$2$!-&,(J(,3!(2!,1#9?!.<,-2,%!>(,=!-!,'-2%&'(;,(/2-003!-&,(J$!Y!&='/./%/.$I!

G=(%!>-%!-&&/.;0(%=$*!<%(21!2#+9C--2*!2#,9>B!1$2$%!,=-,!&/2,'/0!YO&='/./%/.$!%(0$2&(21!

(2!KI!#.#/"$,-?5AB#A@-#+-".4!"UUZC!K_AKK_D!-2*!ABgA5@AK_G!"U66C!eAEET!-2*!fD@A!677SHI!2#+9C!

-2*!2#,9>!>$'$!,-'1$,$*!J(-!@BF(!-2*!1$2$,(&!-;;'/-&=$%!(2!,1#9?!.<,-2,%I!G=(%!=3;/,=$%(%!

>(00!-0%/!)$!,$%,$*!)3!&'$-,(21!-!!4-#.#/"$,!.<,-2,!&/2,-(2(21!-!,1#9?!&/*(21!%$N<$2&$!

*'(J$2!)3!,=$!7'"9:C!;'/./,$'!(2!-2!$\,'-&='/./%/.-0!-''-3I!!

,# >01&'(0?4!03;!>&17*;4!

! D2!/'*$'!,/!,'-2%&'(;,(/2-003!-&,(J-,$!,=$!YO&='/./%/.$!*<'(21!%;$'.-,/1$2$%(%:!

2#+9C->-%!&'/%%$*!(2,/!,1#9?!.<,-2,%I!2#+9C--2*!2#,9>!>$'$!-0%/!L2/&L$*!*/>2!J(-!@BF(I!

F!,/,-0!/+!"Z!,1#9?!.<,-2,!=$'.-;='/*(,$%!>$'$!$\;/%$*!,/!2#+9C--2*!2#,9>!@BF(!

&/2%,'<&,%:!(2!-**(,(/2!,/!-!P)0-2LQ!;]#6"7I`Z!&/2,'/0I!!

-1'0(34L!A:?1:'&!03;!3*/&3A?01:'&!

! !4-#.#/"$,-J-'I!5'(%,/0!?B"H!?5@ABBA@!6789H!>-%!,=$!>(0*O,3;$!%,'-(2!<%$*!+/'!./%,!

$\;$'(.$2,%!-2*!,=$!,1#9?!*$0$,(/2!-00$0$!?%I:A?>H!>-%!;'/J(*$*!)3!,=$!KI!#.#/"$,!

e2/&L/<,!K/2%/',(<.!?=,,;huu&$0$1-2%L/&/2%/',(<.I/.'+I/'1uHI!,1#9?J%I:A?>K!.<,-2,%!0-&L!

,=$!,1#9?!%,-',!&/*/2:!,=$!+('%,!,>/!$\/2%!-2*!(2,'/2%!-0/21!>(,=!;-',!/+!$\/2!,='$$!?gEAF4MB-

#+-".4!"U6"HI!K<0,<'(21:!.-2(;<0-,(/2:!-2*!1$2$,(&!-2-03%$%!>$'$!;$'+/'.$*!-%!*$%&'()$*!

?5@ABBA@!6789H!$\&$;,!-%!2/,$*:!-2*!%,-2*-'*!!4-#.#/"$,-2/.$2&0-,<'$!>-%!<%$*!!?_M@XDGk-

#+-".4!6787HI!G=$!)1F9?J#=:HD!?5@ABBA@!6789H:!'*29?J#:><AHX!?_M#geDB!$,!-0I!6787H:!-2*!G$59

;CJ#:L<KMMM-?5@ABBA@!6789H!.<,-,(/2%!>$'$!<%$*I!,1#9?J%I:A?>K!)1F9?J#=:K!*/<)0$!.<,-2,%!



! "Z!

!

>$'$!.-(2,-(2$*!-%!0(2$%!>(,=!,=$!)-0-2&$'!&='/./%/.$!,01CB!>=(&=!&/J$'%!)/,=!,1#9?!-2*!

)1F9?-!?_/>$00!$,!-0I!67S8H!-2*!-!_FO,-11$*!,'-2%1$2$!,=-,!$\;'$%%$%!,1#9?!(2!(,%!/;$'/2!

>(,=!-!2F%9;!1+;!,'-2%+/'.-,(/2!.-'L$'I!2#+9C-.<,-2,%!>$'$!;'/J(*$*!)3!,=$!e$003!0-)!

?A./'3!i2(J$'%(,3HI!

<#+1=-A'*44!(31*!,0#17!/:10314!

! !4-#.#/"$,!2#+9C:!>=(&=!(%!0/&-,$*!/2!&='/./%/.$!DDD:!=-%!-!.<,-2,!;=$2/,3;$!,=-,!

(%!2/,!$-%(03!*(%,(21<(%=-)0$!+'/.!>(0*!,3;$I!G=$'$+/'$:!,1#9?!.<,-2,%!>$'$!+('%,!&'/%%$*!(2,/!

G$59;C!.<,-2,%:!-0%/!0/&-,$*!/2!&='/./%/.$!DDD:!%/!2#+9C-&/<0*!)$!+/00/>$*!*<'(21!%,'-(2!

&'$-,(/2!?4$$!f(1<'$!7HI!!G>$0J$!.-,(21!;0-,$%!>$'$!;'$;-'$*!>(,=!6"!#(3N!)-0-2&$*!,1#9?!

.<,-2,!.-0$%!-2*!9!G$59;C!=$'.-;='/*(,$%!-,!"UbKI!G=$!'$%<0,(21!;'/1$23!>$'$!,=$2!

-00/>$*!,/!%$0+!,/!3($0*!,1#9?!)1F9?C!G$59;C!*/<)0$!.<,-2,%I!2#+9C-%;/2,-2$/<%!.-0$%!>$'$!

+/<2*!)3!%&'$$2(21!%$J$'-0!;0-,$%!/+!2#+9C-.<,-2,%!-2*!>$'$!.-(2,-(2$*!)3!&'$-,(21!

&'/%%$%!)$,>$$2!2#+9C-.-0$%!-2*!=$'.-;='/*(,$%I!2#+9C-.-0$%!-2*!,1#9?!)1F9?C!G$59;C!

=$'.-;='/*(,$%!>$'$!&'/%%$*!,/!3($0*!,1#9?-)1F9?-MC!2#+C-MMM!.<,-2,%I!G=(%!&'/%%!>-%!*/2$!

>(,=!,=$!_FO,-11$*!,'-2%1$2$!?#(3NH!)-0-2&$*!,1#9?J%I:A?>K!0(2$%I!]'/1$23!&/<2,%!>$'$!

-%%$%%$*!)3!,'-2%+$''(21!.<,-2,!=$'.-;='/*(,$%!*-(03!-2*!&/<2,(21!/++%;'(21!<2,(0!>/'.%!

%,/;;$*!0-3(21I!!

FM"(!"30?<4(4!

D&A1*'4!

! G='$$!@BF(!&/2%,'<&,%!(2!,=$!;]#6"7I`Z:!/'!E999U:!;0-%.(*!)-&L)/2$!>$'$!<%$*!,/!

L2/&L!*/>2!$\;'$%%(/2!/+!2#+9C--2*!2#,9>!(2!,1#9?!.<,-2,%I!G=$!2#+9C--2*!2#,9>!@BF(!

&/2%,'<&,%!>$'$!/),-(2$*!+'/.!-2!-J-(0-)0$!@BF(!0()'-'3!(2!_G66W!)-&,$'(-!?eFVFG_-#+-".4!



! "8!

!

"UU`HI!G=$!&/2%,'<&,%!>$'$!;<'(+($*!-2*!%$N<$2&$*!,/!&/2+('.!,=$!;'$%$2&$!/+!,=$!*%@BF!

&/2%,'<&,!<%(21!;<)0(%=$*!;'(.$'%I!G=$!;]#6"7I`Z)0-2L!J$&,/'!,=-,!>-%!<%$*!-%!-!2$1-,(J$!

&/2,'/0!>-%!;'/J(*$*!)3!,=$!5$2(-2!E-)!?A./'3!i2(J$'%(,3HI!!

E'&.0'01(*3!*+!+&&;(32!>?-@%.*-)(17!FM"(!%&A1*'4!!

! G=$!2#+9C:!2#,9>!@BF(!-2*!;]#6"7I`Z&/2,'/0!&/2%,'<&,%!>$'$!,'-2%+/'.$*!(2,/!

_G66W!34-5%.*!)-&,$'(-!?;'/J(*$*!)3!e$003!-2*!5$2(-2!E-)%HI!G=$!'$%<0,(21!)-&,$'(-!>$'$!,=$2!

&<0,<'$*!/J$'2(1=,!-2*!`U!vE!/+!,=$!/J$'2(1=,!&<0,<'$!>-%!1'/>2!+/'!,>/!=/<'%!<2,(0!,=$!

/;,(&-0!*$2%(,3!>-%!cUI9I!D%/;'/;30!pO#O6O,=(/1-0-&,/;3'-2/%(*$?D]GgH!>-%!,=$2!-**$*!,/!

(2*<&$!,=$!)-&,$'(/;=-1$!G8!;'/./,$'!+/'!+/<'!=/<'%I!G=$!(2*<&$*!&<0,<'$%!>$'$!,=$2!

%;/,,$*!/2,/!BgVuF.;uG$,uD]Gg!;0-,$%!?`1!B-K0!m!681!-1-'!m!"IW1!5-&,/O;$;,/2$!(2!6E!

*_"U:!.-*$!6UU!w1u.0!-.;(&(00(2:!6U!w1u.0!,$,'-&3&0(2$!-2*!6!.V!D]GgHI!4(210$!,1#9?!

.<,-2,%!>$'$!;0-&$*!/2!%$;-'-,$!;0-,$%!-+,$'!-00/>(21!,=$!;0-,$%!,/!*'3I!4(2&$!2#+9C-(%!-!

.-,$'2-0!$++$&,!1$2$:!,1#9?!.<,-2,!0(2$%!?)-0-2&$*!>(,=!,01CH!>$'$!+$*!_G66W!,'-2%+/'.$*!

>(,=!2#+9-C--2*!,=$!'$%<0,(21!/++%;'(21!>$'$!<%$*!(2!&/<2,(21!$\;$'(.$2,%!?K_AKK_D!-2*!

ABgA5@AK_G!"U66HI!#<$!,/!,=$!+-&,!2#,9>!=/./a31/<%!.<,-2,%!;'/*<&$!;'/1$23!>(,=/<,!-!

+<2&,(/2-0!1$'.0(2$!?/&"$)5'*.).#,,!;=$2/,3;$H:!,=$%$!;'/1$23!*/!2/,!;'/*<&$!/++%;'(21!

?5AB#A@-#+-".4!"UUZHI!G=$'$+/'$:!,01C-)-0-2&$*!,1#9?!.<,-2,%!>$'$!-00/>$*!,/!0-3!$11%!/2!

2#,9>!@BF(!+$$*(21!;0-,$%!+/'!S!=/<'%!-2*!>$'$!,=$2!'$./J$*!%/!,=-,!,=$!$11%!0-(*!>/<0*!

2/,!&/2,-(2!2#,9>!*%@BFI!F%!-!'$%<0,:!,=$!$11%!0-(*!>$'$!%,(00!0/-*$*!>(,=!2#,9>!.$%%$21$'!

@BF!-2*!,=$!'$%<0,(21!;'/1$23!&/<0*!)$!<%$*!(2!2#,9>!L2/&L*/>2!$\;$'(.$2,%I!G=$!

'$%<0,(21!/++%;'(21!>$'$!,=$2!&/<2,$*!/2&$!,=$3!1'$>!,/!-,!0$-%,!E`!%,-1$I!G=$!,1#9?!



! "S!

!

.<,-2,%!(2!,=$%$!@BF(!+$$*(21!%,<*($%!>$'$!,'-2%+$''$*!c9S!=/<'%!%(2&$!@BF(!%0/>03!0/%$%!

(,%!$++$&,!-%!,=$!D]Gg!<%$*!,/!(2*<&$!_G66W!%0/>03!*$1'-*$%!/J$'!,(.$I!!

-.&'/!A<1*?*2(A0?!030?<4&4!

! ,1#9?!.<,-2,!.-0$%!>$'$!;0-,$*!(2!$(,=$'!2#,9>!/'!2#+9C-@BF(!;0-,$%!-2*!>$'$!

-00/>$*!,/!1'/>!+/'!%$J$'-0!*-3%I!G=$3!>$'$!,=$2!*(%%$&,$*!(2!6Y!%;$'.!.$*(<.!-2*!

-2-03a$*!>(,=!E3%/4$2%/'!50<$!#B#O67"!-2*!GAF:!+/'!*$,$&,(/2!/+!-&(*(+(&-,(/2!/+!f5OVM%!

-2*!%;$'.!-&,(J-,(/2:!'$%;$&,(J$03!?gEAF4MB-#+-".4!"U6"HI!

5*341':A1!A*310(3(32!,0#17!;'(%&3!9<!A'"18=!.'*/*1&'!

! D2!/'*$'!+/'!,1#9?!,/!)$!*'(J$2!)3!,=$!7'"9:C!;'/./,$':!,1#9?!>-%!&0/2$*!(2,/!-!

./*(+($*!;@RUW!;0-%.(*I!;@RUW!?@I!R$(.$'!-2*!AI!s/'1$2%$2:!i2(J$'%(,3!/+!i,-=:!;$'%/2-0!

&/..<2(&-,(/2H!(%!-!;0-%.(*!>(,=!-!EDGVi4!"S!J$&,/'!)-&L)/2$?B$>!A210-2*!5(/0-)%:!

D;%>(&=:!VFH!&/2,-(2(21!,=$!7'"9:C!&/*(21!-%!>$00!-%!Wd!-2*!`d!+0-2L(21!'$1(/2%I!D,!=-%!`:U"7!

)-%$O;-('%!?);H!<;%,'$-.!/+!,=$!7'"9:C-%,-',!&/*/2:!,=$!$2,('$!7'"9:C-&/*(21!%$N<$2&$!-2*!

-!`d!6:W6W!);!<2,'-2%0-,$*!'$1(/2!?iG@H!/+!,=$!;'$*(&,$*!7'"9:C-,'-2%&'(;,I!G=$!EDGVi4!"S!

J$&,/'!=-%!,=$!pO0-&,-.-%$!1$2$!,=-,!-00/>%!)-&,$'(-!,/!)$!'$%(%,-2,!,/!-.;(&(00(2I!G=(%!

)$&/.$%!<%$+<0!>=$2!,'-2%+/'.(21!,=(%!J$&,/'!(2!)-&,$'(-I!G=$!,1#9?!%$N<$2&$!>-%!&0/2$*!

(2,/!;@RUW!(2!;0-&$!/+!,=$!7'"9:C!&/*(21!%$N<$2&$!)3!(2%$',(21!'$%,'(&,(/2!$2a3.$!

'$&/12(,(/2!%(,$%!+/'!N2"-D!*('$&,03!<;%,'$-.!-2*!*/>2%,'$-.!/+!,1#9?!-2*!(2!;0-&$!/+!7'"9

:C!(2!;@RUW!J(-!%(,$!*('$&,$*!.<,-,(/2%!?4$$!f(1<'$!9H!,/!-00/>!%>-;;(21!/+!,=$!&/*(21!

%$N<$2&$%I!!

C34&'1(*3!*+!B<"!C!'&A*23(1(*3!4(1&4!(3!.?0A&!*+!*+!A'"18=!



! "7!

!

i%(21!.<0,(;0$!'/<2*%!/+!]K@!-2*!;'(.$'%!,/!7'"9:C!-2*!N2"-D!'$&/12(,(/2!%(,$%:!,>/!

%$1.$2,%!&/2,-(2(21!-2!N2"!D!'$&/12(,(/2!%(,$%!-2*!;-',%!/+!,=$!;'/./,$'!-2*!`d!iG@!(2!

;@RUW!>$'$!&'$-,$*I!G=$!<;%,'$-.!%$1.$2,!?Wd!/+!7'"9:CH!&/2,-(2$*!;-',%!/+!)/,=!,=$!

;'/./,$'!'$1(/2!-2*!7'"9:C!-2*!,=$!*/>2%,'$-.!%$1.$2,!?`d!/+!7'"9:CH!&/2,-(2$*!-!

;/',(/2!/+!7'"9:C!-2*!,=$!`d!iG@!?4$$!f(1<'$!WFHI!G=$%$!%$1.$2,%!>$'$!,=$2!%<)^$&,$*!,/!

-2/,=$'!'/<2*!/+!]K@!,/!&'$-,$!-!#BF!%$1.$2,!&/2,-(2(21!;-',%!/+!,=$!7'"9:C!;'/./,$'!

-2*!`d!iG@!-0/21!>(,=!-2!N2"-M!%(,$!(2!)$,>$$2!?4$$!f(1<'$!W5HI!G=$!'$%<0,(21!]K@!;'/*<&,!

>-%!,=$2!0(1-,$*!(2,/!;@RUW!-+,$'!'$%,'(&,(/2!*(1$%,!?4$$!f(1<'$!WKHI!F00!/+!,=$!]K@!(2!,=(%!%$,!

/+!$\;$'(.$2,%!>-%!-&&/.;0(%=$*!<%(21!,=$!]=<%(/2!#BF!;/03.$'-%$!L(,!?B$>!A210-2*!

5(/0-)%:!D;%>(&=:!VFHI!E(1-,(/2%!>$'$!&/.;0$,$*!>(,=!G9!#BF!0(1-%$!-2*!,'-2%+/'.-,(/2%!

>$'$!*/2$!(2,/!#_Wq!&/.;$,$2,!&$00%!;'$;-'$*!)3!A'(&!5'/>2!-2*!_$-,=$'!K/.%,'-I!!

C34&'1(*3!*+!B<"!C!'&A*23(1(*3!4(1&4!:.41'&0/!03;!;*)341'&0/!*+!,0#17!

,1#9?!(%!,=$!`d!./%,!1$2$!(2!,=$!,='$$!1$2$!KAM]6"6Z!/;$'/2I!;V_6!&/2,-(2%!,=(%!

/;$'/2!(2!-!;50<$%&'(;,!;0-%.(*!J$&,/'!?4,'-,-1$2$:!E-!s/00-:!K-0(+/'2(-HI!G=$!KAM]6"6Z!

/;$'/2!-0/21!>(,=!Wd!-2*!`d!+0-2L(21!'$1(/2%!+'/.!+/%.(*!UZ`Z!?g$2$%$'J(&$:!K-.)'(*1$:!

VFH!>-%!(2%$',$*!(2,/!;50<$%&'(;,!J(-!'$%,'(&,(/2!*(1$%,(/2!-2*!%<)%$N<$2,!0(1-,(/2I!

]K@!>-%!-1-(2!<%$*!,/!(2%$',!N2"-D!'$&/12(,(/2!%(,$%!<;%,'$-.!-2*!*/>2%,'$-.!/+!

,1#9?!(2!54OUZ`Z!<%(21!;'(.$'%!>(,=!N2"!D!'$&/12(,(/2!%(,$%!-2*!%;$&(+(&!-22$-0(21!

%$N<$2&$%!?4$$!f(1<'$!ZHI!F+,$'!%$J$'-0!-,,$.;,%:!,=$!]K@!3($0*$*!;'/*<&,%!,=-,!*(*!2/,!

=-J$!,=$!&/''$&,!%$N<$2&$I!V-23!/+!,=$!'$-&,(/2%!=-*!2/2O%;$&(+(&!)(2*(21!/+!;'(.$'%!,=-,!

0$*!,/!.<0,(;0$!]K@!;'/*<&,%I!F+,$'!0(1-,(/2!-2*!,'-2%+/'.-,(/2!>(,=!,=$%$!]K@!;'/*<&,%:!,=$!

;0-%.(*%!;'/*<&$*!*(*!2/,!+/00/>!,=$!$\;$&,$*!)-2*!;-,,$'2!-+,$'!1$0!$0$&,'/;=/'$%(%!?4$$!



! `U!

!

G-)0$!6HI!B$>!;'(.$'%!>(,=!%$N<$2&$%!,=-,!=-*!-!=(1=$'!G.!>$'$!/'*$'$*!-2*!,=$!]K@!

;'/*<&,!;'/*<&$*!(2!,=(%!'$-&,(/2!=-*!,=$!&/''$&,!%(a$!?4$$!G-)0$!6HI!G=(%!]K@!;'/*<&,!>-%!

,=$2!,'$-,$*!>(,=!G-N!]/03.$'-%$!?f(%=$'!4&($2,(+(&:!](,,)<'1=:!]FH!,/!-**!Wd!-*$2/%(2$!

/J$'=-21%!,/!,=$!]K@!;'/*<&,I!G=$!,1#9?!%$1.$2,!&/2,-(2(21!N2"!D!%(,$%!/2!)/,=!$2*%!>-%!

,=$2!0(1-,$*!(2,/!,=$!]K@"I6!J$&,/'!<%(21!G9!#BF!0(1-%$!-2*!,=$2!,'-2%+/'.$*!>(,=!BA5!

_(1=!K/.;$,$2&3!#_Wq!&$00%!?B$>!A210-2*!5(/0-)%:!D;%>(&=:!VFHI!G=$!'$%<0,(21!;0-%.(*!>-%!

,=$2!%$N<$2&$*!?iK!5$'L$0$3!4$N<$2&(21!f-&(0(,3H!,/!&=$&L!+/'!.<,-,(/2%!,=-,!&/<0*!=-J$!

/&&<''$*!*<'(21!]K@I!G=$!'$%<0,(21!%$1.$2,!>-%!,=$2!&<,!/<,!/+!]K@"I6!>(,=!N2"!D:!;<'(+($*!

+'/.!-2!-1-'/%$!1$0:!0(1-,$*!(2,/!;XeS!-2*!,=$2!,'-2%+/'.$*!>(,=!BA5!#_Wq!&$00%!?4$$!

f(1<'$!8HI!G=$!'$%<0,(21!;0-%.(*%!*(*!2/,!'$%<0,!(2!-!&/2%,'<&,!>(,=!;@RUW!-2*!6!,1#9?!

&/*(21!%$N<$2&$!(2!;0-&$!/+!,=$!7'"9:C!&/*(21!%$N<$2&$I!D2%,$-*!,=$'$!>$'$!+6%-,1#9?!

&/*(21!%$N<$2&$%!(2!;0-&$!/+!7'"9:C-?4$$!f(1<'$!SFHI!]-',%!/+!$-&=!,1#9?!%$N<$2&$!>$'$!

,=$2!&<,!/<,!,/!3($0*!/2$!&/*(21!%$N<$2&$!?4$$!f(1<'$!S5HI!!

5# F&4:?14!!

FM"(!H3*AH;*)3!*+!<#,16!(3A'&04&4!9'**;!4(N&!(3!,0#17!/:10314!

! ]'$J(/<%!$\;$'(.$2,%!=-J$!%=/>2!,=-,!7'"9:C!(2!-2!$\,'-&='/./%/.-0!-''-3!&-2!

;-',(-003!%<)%,(,<,$!+/'!,1#9?!,/!$2&/*$!,=$!XOFG]-%$!*<'(21!%;$'.-,/1$2$%(%!?gEAF4MB-#+-".4!

"U6"HI!G/!,$%,!,=$%$!+<',=$':!,1#9?!.<,-2,%!>$'$!%<)^$&,$*!,/!@BF(!L2/&L*/>2!/+!1$2$%!

,=-,!>/<0*!-00/>!+/'!,=$!.(%$\;'$%%(/2!/+!OHP9:C!/2!,=$!YO!&='/./%/.$!*<'(21!

%;$'.-,/1$2$%(%I!g$2$%!,=-,!&/2,'/0!Y!&='/./%/.$!(2-&,(J-,(/2!>$'$!,-'1$,$*!J(-!@BF(!

%(2&$!,=(%!&='/./%/.$!(%!$;(1$2$,(&-003!%(0$2&$*!*<'(21!%;$'.-,/1$2$%(%!?eAEET-#+-".4!"UU"HI!!



! `6!

!

2#,9>!;-',(&(;-,$%!(2!,=$!%(0$2&(21!/+!,=$!YO&='/./%/.$!-2*!0/%%!/+!VA4O9!0$-*%!,/!

*$'$;'$%%(/2!/+!YO0(2L$*!1$2$%!(2!,=$!1$'.!0(2$!?5AB#A@-#+-".4!"UUZHI!e2/&L*/>2!/+!2#,9>!

J(-!@BF(!(2!,1#9?J%I:A?>K!.<,-2,%!0$-*%!,/!$0$J-,$*!%$0+O+$',(0(,3!?.$-2!)'//*!%(a$x`7!muO!Z:!

2x"ZH!&/.;-'$*!,/!,1#9?J%I:A?>K!.<,-2,%!,'$-,$*!>(,=!E999U!)0-2L!J$&,/'!?.$-2!)'//*!

%(a$x66!muO!":!2x"ZH!?4$$!f(1<'$!6UHI!G=(%!$0$J-,$*!%$0+O+$',(0(,3!(%!'/<1=03!=-0+!/+!)1F9?!

&/2,'/0%I!4(2&$!E999U!&/2,'/0%!=-*!$0$J-,$*!%$0+O+$',(0(,3!;'$J(/<%03!<2%$$2:!,=$!2#,9>!@BF(!

$\;$'(.$2,!>-%!'$*/2$!>(,=!-!,1#9?!)1F9?C!'*29?!0(2$!L2/>2!+/'!)$(21!&/.;0$,$03!%$0+O

%,$'(0$I!V-'L$*03!%(.(0-'!'$%<0,%!>$'$!%$$2!>(,=-2#,9>!J(-!@BF(!(2!,1#9?J%I:A?>K!.<,-2,%!

0$-*(21!,/!$0$J-,$*!%$0+O+$',(0(,3!?.$-2!)'//*!%(a$x"Z!muO!8IW:!2x67H!&/.;-'$*!,/!,1#9

?J%I:A?>K!.<,-2,%!,'$-,$*!>(,=!E999U!)0-2L!J$&,/'!?.$-2!)'//*!%(a$x6U!muO!`:!2x"9H!?4$$!

f(1<'$!6UHI!!G=<%:!+$$*(21!_G66W!,/!,1#9?J%I:A?>K!.<,-2,%!0$-*%!,/!$0$J-,$*!%$0+O+$',(0(,3!+/'!

<2L2/>2!'$-%/2%I!!B$J$',=$0$%%:!@BF(!L2/&L*/>2!/+!2#,9>!(2!)/,=!0(2$%!(2&'$-%$%!%$0+O

+$',(0(,3!(2!,1#9?!.<,-2,%!>=$2!&/.;-'$*!,/!,=$!E999U!&/2,'/0I!!

FM"(!H3*AH;*)3!*+!<#,16!(3A'&04&4!17&!3:/9&'!*+!/01:'&!4.&'/!(3!,0#17!/:10314!

! G=$!*$J$0/;.$2,!/+!.-,<'$!%;$'.-,/a/-!(2!!4-#.#/"$,!(%!&=-'-&,$'(a$*!)3!,=$!

-&(*(+(&-,(/2!/+!+()'/<%!)/*3O.$.)'-2/<%!/'1-2$00$%!?f5OVM%H!?_DEE!"UUUHI!!R(0*!,3;$!

%;$'.-,(*%!%,-(2$*!>(,=!E3%/4$2%/'!50<$!#B#O67"!%=/>!-!*(%,(2&,!;-,,$'2!>(,=!)'(1=,!*/,%!

&0/%$!,/!,=$!.$.)'-2$!/+!,=$!%;$'.-,(*%!?4$$!f(1<'$!6`5HI!,1#9?!.<,-2,%!/+,$2!;'/*<&$!

,$'.(2-0!%;$'.-,/&3,$%!?4$$!6`#H!-2*!*/!2/,!=-J$!-2!-&(*(+($*!f5OVM!%,-(2(21!;-,,$'2!

?gEAF4MB-#+-".4!"U6"HI!,1#9?!.<,-2,%!>(,=!2#,9>!L2/&L$*!*/>2!J(-!@BF(!*(%;0-3$*!-2!

(2&'$-%$!(2!,=$!2<.)$'!/+!%;$'.:!=/>$J$'!,=$%$!%;$'.!*/!2/,!/)J(/<%03!%=/>!-&(*(+($*!f5O

VMd%!>=$2!%,-(2$*!>(,=!E3%/4$2%/'!50<$!#B#O67"!?4$$!f(1<'$!69!5:!AHI!R=(0$!f5OVMd%!*(*!



! `"!

!

2/,!'$J$-0!-&(*(+($*!&/.;-',.$2,%!>(,=!E3%/4$2%/'!%,-(2(21:!,1#9?!.<,-2,%!>(,=!@BF(!L2/&L!

*/>2!/+!2#,9>!%=/>$*!-2!$0$J-,$*!2<.)$'!/+!%;$'.!-2*!(.;'/J$*!%;$'.!./';=/0/13!-%!

&/.;-'$*!,/!,=$!2/2!@BF(!&/2,'/0!,1#9?!.<,-2,%I!A\;/%<'$!/+!,=$!2#,9>!@BF(!,'$-,$*!

%;$'.!,/!GAF!0$-*!,/!;-',(-0!-&,(J-,(/2!/+!%;$'.!?4$$!f(1<'$!69!KHI!!G=$%$!2#,9>!@BF(!

%;$'.:!(2,$'$%,(2103:!%=-'(21!%,'(L(21!%(.(0-'(,($%!(2!%(a$!-2*!./';=/0/13!/+!%;$'.!%$$2!(2!

,1#9?J'5<;K!.<,-2,%I!,1#9?J'5<;K!.<,-2,%!-'$!/+,$2!%$0+O%,$'(0$!)<,!%/.$,(.$%!=-J$!)'//*!

%(a$%!/+!c9U!?VFK_FKF!-2*!Ej_A@BFiEG!6778HI!G=$%$!(''$1<0-'!)'//*!%(a$%!-'$!&/00$&,(J$03!
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.<,-2,!=$'.-;='/*(,$%!>$'$!2/,!%(12(+(&-2,03!0-'1$'!,=-2!,1#9?!.<,-2,%!?4$$!f(1<'$!6"HI!D2!

-**(,(/2:!,1#9?!.<,-2,%!%<)^$&,$*!,/!@BF(!L2/&L*/>2!/+!2#+9C-*(*!2/,!%=/>!(2&'$-%$*!%$0+O
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A\;$'(.$2,%!,=-,!-00/>!+/'!,=$!$\;'$%%(/2!/+!7'"9:C!+'/.!(,%!2-,(J$!0/&-,(/2!/2!,=$!Y!
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*3%,'/;=3I!G'$2*%!K$00!5(/0!GUB!"UZO"6`I!

5F4_D@:!@I:!4I!5@DGGMB:!GI!4G@FK_FB:!4I!eAA@4:!AI!XFfDF#FeD-#+-".4:!677S!F!1$2$!'$0-,$*!,/!
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4_FeA4:!#I!KI:!-2*!4I!RF@#:!67S7!V<,-,(/2%!,=-,!*(%'<;,!,=$!./';=/1$2$%(%!-2*!0/&-0(a-,(/2!

/+!-!%;$'.O%;$&(+(&!/'1-2$00$!(2!!"#$%&'"()*+*,-#.#/"$,I!#$J!5(/0!GVUB!`U8O`6ZI!

4_FM:!AI:!GI!BD4_D:!4I!eFRF4FeDOBD4_D!-2*!VI!fM@gFK:!"UU`!V<,-,(/2-0!-2-03%(%!/+!,=$!2/2O

=/./0/1/<%!'$1(/2!/+!%<)<2(,!F!/+!,=$!3$-%,!XOFG]-%$I!s!5(/0!K=$.!TPYB!6"7SWO

6"776I!

4GAXAB4:!GI!_I:!-2*!VI!fM@gFK:!6778!4,'<&,<'$:!+<2&,(/2!-2*!'$1<0-,(/2!/+!,=$!J-&</0-'!?_mHO

FG]-%$I!F22<!@$J!K$00!#$J!5(/0!GVB!887OSUSI!

4iBORF#F:!gI!_I:!_I!GF5FGF:!BI!eFRFVi@F:!VI!fiGFD!-2*!TI!RF#F:!"UU8!#(++$'$2,(-0!

$\;'$%%(/2!/+!-!%<)<2(,!(%/+/'.%!/+!,=$!J-&</0-'O,3;$!;'/,/2!;<.;!FG]-%$!(2!./<%$!

$2*/&'(2$!,(%%<$%I!K$00!G(%%<$!@$%!VTXB!"`7O"9SI!

4i]AeMXF:!EI:!fI!4i]Ae!-2*!BI!BAE4MB:!677W!G=$!T"55'"&%2F5#,-5#&#7*,*"#!XVF6U!(%!-2!(2,'/2O

&/2,-(2(21!1$2$!$2&/*(21!-!2/J$0!6`OL#-!%<)<2(,!/+!J-&</0-'!_?mHOFG]-%$I!s!5(/0!

K=$.!TPSB!6`8"ZO6`8`"I!
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iVAVMGM:!BI:!TI!M_TF!-2*!TI!FB@Fei:!6776!XVF66:!-!2/J$0!1$2$!,=-,!$2&/*$%!-!;<,-,(J$!

;'/,$/0(;(*:!(%!(2*(%;$2%-)0$!+/'!$\;'$%%(/2!/+!3$-%,!J-&</0-'!.$.)'-2$!_?mHOFG]-%$!

-&,(J(,3I!s!5(/0!K=$.!TWWB!"9W"ZO"9W`"I!

XF@eAT:!sI!]I:!]I!EI!sFB4VF:!FI!BI!VDBBDGD!-2*!4I!RF@#:!677`!G=$!!"#$%&'"()*+*,-#.#/"$,-,1#9=!

1$2$!(%!'$N<('$*!+/'!.-^/'!%;$'.!;'/,$(2!-%%$.)03!-2*!%=/>%!%$&/2*!%(,$!2/2O

&/.;0$.$2,-,(/2!>(,=!-2!<20(2L$*!*$+(&($2&3I!g$2$,(&%!GVVB!87OSZI!

RF@#:!4I:!TI!F@gMB!-2*!gI!FI!BAE4MB:!67S6!4;$'.!./';=/1$2$%(%!(2!>(0*O,3;$!-2*!

+$',(0(a-,(/2O*$+$&,(J$!.<,-2,%!/+!!"#$%&'"()*+*,-#.#/"$,I!s!K$00!5(/0!XGB!"ZO99I!

RF@#:!4I:!-2*!sI!4I!KF@@AE:!6787!f$',(0(a-,(/2!-2*!%;$'.!&/.;$,(,(/2!(2!,=$!2$.-,/*$!

!"#$%&'"()*+*,-#.#/"$,I!#$J!5(/0!PVB!`U9O`"6I!

RF@#:!4I:!AI!_MgFB!-2*!gI!FI!BAE4MB:!67S`!G=$!(2(,(-,(/2!/+!%;$'.(/1$2$%(%!(2!,=$!2$.-,/*$!

!"#$%&'"()*+*,-#.#/"$,I!#$J!5(/0!XYB!8UO87I!

RF@#:!4I:!-2*!VI!eEF44:!67S"!G=$!0/&-,(/2!/+!,=$!.-^/'!;'/,$(2!(2!!"#$%&'"()*+*,-#.#/"$,!

%;$'.!-2*!%;$'.-,/&3,$%I!#$J!5(/0!XTB!"U`O"USI!

RF@#:!4I:!GI!VI!@M5A@G4:!4I!4G@MVA:!fI!VI!]FXFEeM!-2*!AI!_MgFB:!67SZ!V/2/&0/2-0!-2,()/*($%!

,=-,!'$&/12(a$!-!;/03;$;,(*$!-2,(1$2(&!*$,$'.(2-2,!%=-'$*!)3!.<0,(;0$!

!"#$%&'"()*+*,-#.#/"$,!%;$'.O%;$&(+(&!;'/,$(2%I!s!K$00!5(/0!GSTB!688SO68SZI!

RMEf:!BI:!#I!_D@4_!-2*!sI!@I!VKDBGM4_:!678S!4;$'.-,/1$2$%(%!(2!.-0$%!/+!,=$!+'$$O0(J(21!

2$.-,/*$:!!"#$%&'"()*+*,-#.#/"$,I!s!i0,'-%,'<&,!@$%!WVB!6WWO6Z7I!

YDF:!RI:!-2*!VI!4I!RMEfA:!"UU`!D2,'-.$.)'-2$!;'/,$/03%(%!)3!;'$%$2(0(2!-2*!;'$%$2(0(2O0(L$!

;'/,$-%$%I!s!K$00!4&(!GGWB!"S`7O"S99I!
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Yi:!EI:!TI!fMBg!-2*!4I!4G@MVA:!"UU6!G=$!!"#$%&'"()*+*,-#.#/"$,!.-,$'2-0O$++$&,!%,$'(0$!

;'/,$(2%:!VA4O":!VA4O!`:!-2*!VA4OZ:!-'$!-%%/&(-,$*!(2!-!&/.;0$\!(2!$.)'3/%I!]'/&!

B-,0!F&-*!4&(!i!4!F!XYB!WUZ6OWUZZI!

k_i:!gI!#I:!-2*!4I!RI!Ej_A@BFiEG:!"UU`!G=$!!"#$%&'"()*+*,-#.#/"$,-,1#9;<!1$2$!(%!'$N<('$*!

+/'!(2,'-&$00<0-'!.$.)'-2$!'$/'1-2(a-,(/2!*<'(21!%;$'.-,/1$2$%(%I!g$2$,(&%!GWKB!

69WO6W8I!

k_i:!gI!#I:!gI!4FEFkF@:!4I!FI!kEFGDK:!5I!fDkF:!VI!VI!#MiKAGGA-#+-".4:!"UU7!4]AO`7!+-.(03!;'/,$(2%!

(2,$'-&,!>(,=!,=$!_M]4!&/.;0$\!-2*!+<2&,(/2!(2!03%/%/.-0!*$0(J$'3I!V/0!5(/0!K$00!TSB!
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609?&4!03;!8(2:'&4!

8(2:'&!GO!"#!!F2!/J$'J($>!/+!%;$'.-,/1$2$%(%I!,#!!F!%<..-'3!/+!./';=/1$2$%(%!/+!,=$!f5O

VM!&/.;0$\I!?Ej_A@BFiEG!"UUZH!

8(2:'&!TO!F2!/J$'J($>!/+!'$;'$%$2,-,(J$!1$2$%!L2/>2!,/!)$!-%%/&(-,$*!>(,=!

%;$'.-,/1$2$%(%!/'!+$',(0(a-,(/2I!?Ej_A@BFiEG!"UUZHI!

8(2:'&!VO!G=$!%,'<&,<'$!/+!,=$!XOFG]-%$!&/.;0$\!(%!%=/>2I!!G=$!,>/!%$&,/'%!XM!-2*!X6!-'$!

%=/>2I!!XM!(%!$.)$**$*!(2!,=$!0(;(*!)(0-3$'!/+!-!.$.)'-2$I!G-L$2!+'/.!R(L(;$*(-!XOFG]-%$!

-',(&0$I!

8(2:'&!UO!;@RUW?,/;H!-2*!;Xe8?)/,,/.H!D2,'/*<&,(/2!/+!N2"!D!%(,$%!Wd!-2*!`d!>/<0*!2/,!

-++$&,!,=$!'$-*(21!+'-.$!+/'!,1#9?!*<'(21!;'/,$(2!%32,=$%(%!-%!N2"!D!(%!-!%(\!&<,,$'!-2*!,=<%!

>/<0*!-0,$'!,=$!/;$2!'$-*(21!+'-.$!/+!4]AOWI!@BF!,'-2%&'(;,(/2!>/<0*!,'-2%&'()$!,=$!"!

&/*/2%!+'/.!,=$!'$&/12(,(/2!%(,$!)<,!;'/,$(2!%32,=$%(%!>/<0*!%,-',!-,!,=$!%,-',!&/*/2I!

8(2:'&!K=!A\;$'(.$2,-0!%&=$.-,(&!%=/>(21!(2%$',(/2!/+!-!N2"!D!'$&/12(,(/2!%(,$!(2!;0-&$!/+!

,=$!7'"9:C!&/*(21!%$N<$2&$!(2!;@RUWI!"#!f('%,!'/<2*!]K@!,/!(2%$',!-!N2"!D!'$&/12(,(/2!%(,$!

(2!;0-&$!/+!7'"9:C-&/*(21!%$N<$2&$I!G>/!+'-1.$2,%!'$%<0,!>(,=!/2$!+'-1.$2,!&/2,-(2(21!-!

N2"!D!%(,$!-2*!-!Wd!+0-2L(21!%$N<$2&$!-2*!-2/,=$'!>(,=!-!N2"!D!-2*!-!`d!+0-2L(21!%$N<$2&$I!

G=$!;/',(/2!/+!,=$!N2"!D!;'(.$'%!,=-,!&/2,-(2!,=$!'$&/12(,(/2!%$N<$2&$!*/!2/,!(2(,(-003!)(2*!

,/!-2/,=$'!%(210$!%,'-2*$*!#BF!%,'-2*!)<,!-+,$'!6!&3&0$!,=$!N2"!D!>(00!)(2*!,/!,=$!'$J$'%$!

&/.;0$.$2,I!G>/!;'/*<&,%!-'$!+/'.$*!(2!,=$!+('%,!'/<2*!/+!]K@!-2*!>(00!)$!<%$*!(2!,=$!

%$&/2*!'/<2*!/+!]K@#!B/,$!,=-,!,=$!,$.;0-,$!#BF!+/'!,=(%!'$-&,(/2!?;@RUWH!(%!-!;0-%.(*!
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!

-2*!(%!%=/>2!-%!-!0(2$-'!%$1.$2,!+/'!)$,,$'!J(%<-0(a-,(/2I!,#!4$&/2*!'/<2*!]K@!,/!=-J$!,=$!

N2"!D!%(,$!>(,=!+0-2L(21!'$1(/2%!)/,=!Wd!-2*!`d!%/!,=-,!(,!&-2!)$!0(1-,$*!(2,/!;@RU9:!,=<%!

'$%<0,(21!(2!-!N2"!D!%(,$!(2!;0-&$!/+!7'"9:C4--5#!@$%,'(&,(/2!*(1$%,%!/+!)/,=!,=$!%$&/2*!'/<2*!

]K@!;'/*<&,!-2*!;@RUW!-2*!%<)%$N<$2,!0(1-,(/2!,/!3($0*!;Xe6!?;@RUW!>(,=!6!N2"!D!%(,$HI!!

8(2:'&!WO!]K@!'$-&,(/2!,/!(2%$',!N2"!D!%(,$%!Wd!-2*!`d!/+!,1#9?4-D2(,(-003!,=(%!]K@!;'/*<&$*!

(2&/''$&,!;'/*<&,%!*<$!,/!2/2O%;$&(+(&!)(2*(21!/+!;'(.$'%I!E/21$'!;'(.$'%!>(,=!=(1=$'!G.d%!

>$'$!,=$2!<%$*!?4$$!G-)0$!6HI!54OUZ`Z!(%!-!;0-%.(*!-2*!(%!%=/>2!-%!0(2$-'!%$1.$2,!+/'!

)$,,$'!J(%<-0(a-,(/2I!

8(2:'&!PO!#(-1'-.!/<,0(2(21!,=$!'$%,'(&,(/2!*(1$%,%!/+!]K@"I6!>(,=!,=$!,1#9?!]K@!;'/*<&,!-2*!

;Xe"!>(,=!N2"!DI!G=$!'$%<0,(21!)-2*%!?6IZ!L)!+/'!,1#9?--2*!8IS!L)!+'/.!;Xe"H!+'/.!1$0!

$0$&,'/;=/'$%(%!>$'$!&<,:!;<'(+($*!-2*!%<)%$N<$2,03!0(1-,$*!,/!3($0*!;Xe8I!!

8(2:'&!YO!M<,0(2$!/+!=/>!-!&/2%,'<&,!&/2,-(2(21!,>/!,1#9?!(2%$',%!>-%!-0,$'$*!,/!3($0*!-!

;0-%.(*!>(,=!/203!/2$!,1#9?!&/*(21!%$N<$2&$I!!

8(2:'&!XO!4<..-'3!/+!#(3Nu,1#9?!)1F!\!2#+9C!&'/%%I!#(3Nu,1#9?!)1F9?!=-*!,/!)$!+('%,!

&'/%%$*!(2,/!G$59;C!%/!,=-,!2#+9C?>=(&=!=-%!2/!J(%()0$!;=$2/,3;$H!&/<0*!)$!+/00/>$*I!!

8(2:'&!GSO!g'-;=!%=/>(21!(2&'$-%$*!)'//*!%(a$!/+!,1#9?!.<,-2,%!"$)-,1#9?-'*29?!*/<)0$!

.<,-2,%!>(,=!@BF(!L2/&L*/>2!/+!2#,9>I!!

8(2:'&!GGO!5'//*!%(a$%!&/.;-'(21!,1#9?!.<,-2,%!"$)-,1#9?-'*29?!*/<)0$!.<,-2,%!>(,=!@BF(!
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&'/%%$*!(2,/!2#+9C!.<,-2,%I!!

8(2:'&!GVO!"#!#DK!+0</'$%&$2&$!.(&'/%&/;3!/+!>(0*!,3;$!%;$'.-,(*%I!,#!G=$!;/%(,(/2!-2*!
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%;$'.-,/1$2$%(%I!F''/>%!;/(2,!,/!-&(*(+($*!J$%(&0$%I!5#!R(0*O,3;$!%;$'.-,(*%!,'$-,$*!>(,=!

8U.V!GAF!;_!8ISI!@#!F''$%,$*!%;$'.-,/&3,$%!(2!,1#9?J%I:A?>K!.<,-2,%!,=-,!>$'$!+$*!

)-&,$'(-!&/2,-(2(21!,=$!E999U!)0-2L!J$&,/'!-%!-!@BF(!&/2,'/0I!

8(2:'&!GUO!"L!@O!#DK!(.-1$!/+!,1#9?!.<,-2,!%;$'.-,(*%!>(,=!L2/&L*/>2!/+!2#,9>!J(-!@BF(I!

,LJ!zE3%/%$2%/'!50<$!#B#O67"!%,-(2(21!/+!,1#9?!.<,-2,!%;$'.-,(*%!>(,=!L2/&L*/>2!/+!2#,9

>!J(-!@BF(I!8#!#DK!(.-1$!/+!,1#9?!.<,-2,!%;$'.-,(*%!>(,=!L2/&L*/>2!/+!2#+9C!J(-!@BF(I!Z#!
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@BF(I![#!#DK!(.-1$!/+!'5<;!,1#9?!.<,-2,!%;$'.-,(*%!?,-L$2!)3!A0(a-)$,=!g0$-%/2HI!C#!

E3%/%$2%/'!50<$!#B#O67"!%,-(2(21!/+!'5<;!!,1#9?!.<,-2,!%;$'.-,(*%!?,-L$2!)3!A0(a-)$,=!

g0$-%/2HI!
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!!

Average # of offspring met-2 RNAi mes-4 RNAi L4440 
spe-5 dpy-5 7.12 39.46 11.15 
dpy-5 63.15 78.20 68.53 
    Standard Error    
spe-5 dpy-5 1.82 6.22 2.69 
dpy-5 10.87 8.93 8.78 

    

!

Average # of Offspring mes-4 RNAi L4440 op50 Control 
spe-5 dpy-5; him-5 26.35 10.21  
dpy-5; him-5 90.64 114.23 85.31 
    Standard Error    
spe-5 dpy-5; him-5 7.52 2.98  
dpy-5; him-5 8.34 5.92 10.95 
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 spe-5 dpy-5; met-2 spe-5 dpy-5 
Mean offspring 0.23 2.31 
Standard Error 0.19 1.88 
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]'(.$'!! 4$N<$2&$! V$0,(21!G$.;$'-,<'$!?!KH!

7'"9:C!<;%,'$-.!%$2%$-
Wj!ggg!GGg!FFF!FGg!Fgg!FFG!FFG!KgK!

`j! W9IZ!!

7'"9:C!*/>2%,'$-.!-2,(%$2%$- Wj!GGF!KKG!gGK!KFK!ggg!KFF!GFg!Fg!`j! WSIW!!

7'"9:C!`d!<;%,'$-.!%$2%$- Wj!ggG!Fgg!KgF!ggF!FGG!KFg!Kg!`j! WSI6!!

7'"9:C!`d!*/>2%,'$-.!-2,(%$2%$- Wj!ggG!Fgg!KgF!ggF!FGG!KFg!Kg!`j! WZI`!!

7'"9:C!`d!E]- Wj!FGK!KFK!GFK!KFF!FKK!gGG!FKG!gFK!`j! ZUI6!!

7'"9:C!N2"!D!%$2%$- Wj!GgK!FFG!GGG!KKK!ggg!FGg!gK!`j! WSI7!!!

7'"9:C!N2"!D!-2,(O%$2%$- Wj!gKK!FGK!KKg!ggF!FFF!GGg!KF!`j! WSI7!!

7'"9:C!`d!N2"!D!%$2%$- Wj!ggF!FGF!FKK!Kgg!gGG!ggF!FGG!g!`j! WZI"!!

7'"9:C!`d!N2"!D!-2,(%$2%$- Wj!KFF!GGK!KFF!KKK!ggg!GGF!GGK!K!`j! WZI"!!

,1#9?!N2"!D!%$2%$O!f-(0$*!]'(.$'!6- Wj!gKg!KKK!ggg!FGg!FKF!gFF!gK!`j!! ZUIU!!
,1#9?!N2"!D!-2,(%$2%$O!f-(0$*!
]'(.$'!"- WjKKg!KKK!Kgg!gKG!FGG!gKG!GK!`j! ZUIU!!

,1#9?!N2"!D!%$2%$O!_(1=$'!G.-
Wj!gKg!KKK!ggg!FGg!FKF!gFF!gKF!GKg!

gFg!FGG!F!`j!! Z8I`!!

,1#9?!N2"!D!-2,(%$2%$O!_(1=$'!G.-
WjKKg!KKK!Kgg!gKG!FGG!gKG!GKG!GGK!

GGG!GFG!FFG!FGG!`j! Z"IZ!!


