
!
!

! "!

!"#$%&'()#*%(+#%&,-.)&-)/+#&-).%+01%0+()#-")20-1%&,-)&-)
3,0-4)$(,$*()5&%6)7,0+(%%()83-"+,9()

)
)

!9(*&#):+#$(+;)<81=;)>81=)
)
)
)
)

76(.&.).0/9&%%(")%,)%6()?-&'(+.&%3),2)@,%%&-46#9)2,+)%6()
"(4+((),2):,1%,+),2)A6&*,.,$63)

)
)

:(1(9/(+)BCDE)



!
!

#!

!/.%+#1%)

$%&'())(!*+,-'%.(!/$*0!12!3!-(4(5%6.(,)35!,(&'%5%71835!-12%'-('!

893'38)('12(-!:+!4%835!3,-!.%)%'!)182!3,-!12!322%813)(-!;1)9!8%')1835<

2)'13)35<)9353.18<8%')1835!81'8&1)!-+2=&,8)1%,!3,-!9+6('<(>81)3:151)+!;1)91,!

8%')1835!.%)%'!3'(32?!$*!2+.6)%.2!%=)(,!:(8%.(!.%'(!8%,)'%55(-!

)9'%&79%&)!3-%5(28(,8(!&,)15!)9(!1,-141-&35!12!53'7(5+!)18<='((!:+!(3'5+!

3-&5)9%%-?!@)!12!51A(5+!)93)!3-36)14(!893,7(2!%88&'!1,!)9(!-(4(5%6.(,)!%=!

:'31,!2)'&8)&'(!3,-!=&,8)1%,!)9'%&79%&)!)9(!8'1)1835!-(4(5%6.(,)35!6('1%-!

%=!3-%5(28(,8(!1,!6(%65(!;1)9!$*B!;9189!5(3-2!)%!)18!'(.1221%,!1,!2%.(!

1,-141-&352?!$%!1,4(2)173)(!)912!@!&2(-!.&5)165(!:'31,<1.371,7!366'%389(2!

1,85&-1,7!-1==&21%,!)(,2%'!1.371,7!)%!5%%A!3)!;91)(!.3))('!.18'%2)'&8)&'(B!

$"<;(179)(-!3,3)%.1835!CD!1.371,7!)%!.(32&'(!8%')1835!7'(+!.3))('!

)918A,(22!3,-!CD<*6(8)'%28%6+!/CD*0!)%!.(32&'(!,(&'%)'3,2.1))('2!%=!

1,)('(2)!/EFGF!3,-!75&)3.3)(0!1,!3!7'%&6!%=!+%&,7!6(%65(!;1)9!$*!3,-!3!

)+618355+!-(4(5%61,7!.3)89(-!8%,)'%5!7'%&6?!G'31,!=&,8)1%,!/.(32&'(2!%=!

(>81)3)1%,!3,-!1,91:1)1%,!1,!C"0!;32!352%!8%,21-('(-!:+!&21,7!)'3,28'3,135!

.37,()18!2)1.&53)1%,?!F!217,1=183,)!6%21)14(!'(53)1%,2916!;32!=%&,-!

:();((,!;91)(!.3))('!2)'&8)&'35!1,)(7'1)+!/HF0!.(32&'(-!='%.!)9(!:%-+!%=!

)9(!8%'6&2!8355%2&.!)93)!8%,)31,(-!6'%I(8)1%,2!)%!C"!%'!)9(!*CF!3,-!

.%)%'!)18!2(4('1)+?!$9(!$*!7'%&6!93-!1,8'(32(-!5(4(52!%=!EFGF!1,!)9(!*CFB!

32!.(32&'(-!:+!CD*B!8%.63'(-!)%!)9(!8%,)'%5!7'%&6?!*CF<!EFGF!5(4(52!

93-!3!217,1=183,)!6%21)14(!'(53)1%,2916!;1)9!HF!='%.!)9(!*CF!DJ@!:&)!3!

,(73)14(!'(53)1%,2916!;1)9!$C*!.(32&'(2!%=!8%')1835!(>81)3:151)+!-&'1,7!

.%4(.(,)!6'(63'3)1%,?!$912!2&77(2)2!)93)!)9%2(!1,-141-&352!;1)9!)9(!5(32)!

2(4('(!)18!2+.6)%.2!352%!934(!'(-&8(-!8355%235!;91)(!.3))('!='%.!)9(!

*CF!/3,!3'(3!1.65183)(-!1,!)9(!6'%-&8)1%,!3,-!2&66'(221%,!%=!)1820!1,!

3-%5(28(,)2!;1)9!$*B!;9189!'(53)(2!)%!3!'(-&8)1%,!1,!)32A!:32(-!8%')1835!

(>81)3:151)+!3,-!3!'(-&8)1%,!1,!*CF<EFGF!8%.63'(-!)%!)9%2(!;1)9!.%'(!

2(4('(!)182?!$9(!'(2&5)2!='%.!)912!)9(212!2&77(2)!)93)!)18<2&66'(221%,!.3+!

%88&'!)9'%&79!-(8'(321,7!(>81)3)%'+!1,6&)2!)%!C"B!(1)9('!)9'%&79!

1,8'(321,7!)9(!1,91:1)1%,!/EFGF!5(4(520!%=!)9(!*CFB!%'!:+!-(8'(321,7!)9(!

,&.:('!%=!(>81)3)%'+!1,)('9(.1269('18!1,6&)2!)%!2(,2%'1.%)%'!'(71%,2?!!



!
!

K!

!1F-,5*("4(9(-%.)
)
)
)
H1'2)5+B!@L-!51A(!)%!)93,A!.+!2&6('412%'!*)(69(,!M38A2%,B!=%'!912!

(,)9&2132)18!2&66%')B!(,8%&'37(.(,)!3,-!7&1-3,8(!)9'%&79%&)!.+!N9O?!

*(8%,-5+B!@!;%&5-!51A(!)%!)93,A!M3,(!H%;51(B!=%'!355!9('!9(56!'(8'&1)1,7!

4%5&,)(('2!3,-!=%'!)'31,1,7!.(!)%!3-.1,12)('!851,1835!322(22.(,)2B!2&89!32!

)9(!P35(!3,-!QF*@?!R('!(>6(')12(!3,-!2&66%')!;32!1,435&3:5(?!@!;%&5-!51A(!

)%!38A,%;5(-7(!S3+!R(3-!=%'!)'31,1,7!.(!1,!CD@!%6('3)1%,!3,-!23=()+B!3,-!

352%!N3&5!C%'73,!=%'!912!3-418(!%,!O$@!3,-!=%'!2())1,7!&6!283,,1,7!

6'%)%8%52?!@!;%&5-!51A(!)%!)93,A!C3'+!*)(69(,2%,!=%'!)'31,1,7!.(!)%!-%!

CD*!-3)3!8%55(8)1%,!3,-!-3)3!6'%8(221,7B!3,-!=%'!355!%=!9('!93'-!;%'A!3,-!

2&66%')!1,!7())1,7!3!*6(8)'%28%6+!2)&-+!8%.65()(-?!@!;%&5-!51A(!)%!)93,A!

T&81,-3!M&-(!=%'!9('!.3,+!9%&'2!%=!6'38)1835!9(56!%,!:%)9!$C*!2)&-1(2B!

3,-!@!;%&5-!51A(!)%!38A,%;5(-7(!P((!C39!3,-!N3'329A(4!U389(4B!=%'!

7())1,7!.(!2)3')(-!&21,7!.3891,(<:32(-!5(3',1,7!357%'1)9.2?!@!;%&5-!352%!

51A(!)%!)93,A!.+!='1(,-2!1,!)9(!-(63').(,)V!S3)95((,!G3(2B!C3'1(<M%2(W!

G122%,B!*%+%&,7!S1.B!*%6913!NW6W2!3,-!S3)9('1,(!O+A(B!=%'!)9(1'!6(('!

2&66%')!3,-!(,8%&'37(.(,)B!63')18&53'5+!)%!*%+%&,7!=%'!35;3+2!)35A1,7!

)9'%&79!.+!'(2&5)2!;1)9!.(B!3,-!9(561,7!)%!.(!6'%:5(.<2%54(!355!.3)53:!

:32(-!6'%:5(.2!3,-!*%6913!=%'!6&))1,7!&6!;1)9!.(!32!3,!%==18(!.3)(B!

355%;1,7!.(!)%!:%&,8(!1-(32!%==!9('!3,-!A((61,7!.(!8%.63,+!-&'1,7!5%,7!

-3+2!3,-!(4(,1,72!%=!CD@!)(2)1,7?!H1,355+B!@L-!51A(!)%!)93,A!.+!63'(,)2B!=%'!

35;3+2!2&66%')1,7!3,-!(,8%&'371,7!.(!1,!355!.+!51=(!(,-(34%&'2?!!

)
)
*%.(!%=!)9(!'(2&5)2!6'(2(,)(-!1,!)912!)9(212!934(!:((,!6&:5129(-!1,!
=%55%;1,7!636('2V!
)
O'36('B!F?B!M&-(B!T?B!M38A2%,B!E?!C?!3,-!M38A2%,B!*?!D?!/#X"K0?!C%)%'!

(>81)3:151)+!-&'1,7!.%4(.(,)!6'(63'3)1%,!1,!$%&'())(!2+,-'%.(?!
!"#$%&'(")(*+#$",-./0"'"1.!-%1V!"X?""""YI,6?"#XKK!

!
O'36('B!F?B!*)(69(,2%,B!C?Z?B!M38A2%,B!E?C?B!NW6W2B!*?B!C%'73,B!N?*?B!C%''12B!

N?E?![!M38A2%,B!*?D?!/#X"\0?!@,8'(32(-!EFGF!Z%,)'1:&)(2!)%!
],93,8(-!Z%,)'%5!%4('!C%)%'!]>81)3:151)+!1,!$%&'())(!*+,-'%.(?!
2#$$+%3(45"'"1.6(78/"^0!-%1V!"X?"X"_YI?8&:?#X"\?X`?XK`!

)



!
!

\!

7#/*(),2)G,-%(-%.)
)
) ) ) ) ) ) ) ) ) ))))))))))A!HI)
G6#$%(+)DJ)76(.&.)K'(+'&(5)#-")L&%(+#%0+()M('&(5)

9:9( ;0+-5-("<+$<5+=( ( ( ( ( ( ( 9>(

9:7( ?0&3(5-(;"#$+33+(@.%A$"B+C(( ( ( ( ( 9D(

9:D( *+#$"'"15/&'(4&-5-()"$(;"#$+33+(@.%A$"B+( ( ( ( 9E(

9:8(( F'3+$&35"%-(5%(G$&5%(-3$#/3#$+(5%(;"#$+33+(@.%A$"B+( ( 9H(

9:I( ;0+"$5+-(")(&(2"B,+%-&3"$.(J+/0&%5-B(5%(;"#$+33+(@.%A$"B+( 7D(

9:K( (L+-+&$/0(F5B-(( ( ( ( ( ( ( 7E(

(

G6#$%(+)BJ)8%+01%0+#*)G,--(1%&'&%3)&-)7,0+(%%()83-"+,9()#..(..(")/3)

:&220.&,-)7(-.,+)N9#4&-4)

7:9( M%3$"A#/35"%( ( ( ( ( ( ( ( 7N(

7:7( O5))#-5"%(;+%-"$(MB&15%1( ( ( ( ( ( DI(

7:D(( F--+--5%1(/'5%5/&'(B+&-#$+-(( ( ( ( ( ( DN(

7:8( @#GP+/3-( ( ( ( ( ( ( ( DH(

7:I(( Q$"/+A#$+( ( ( ( ( ( ( ( 89(

7:K( 4+3=++%RS$"#,(F%&'.-+-T(O&3&(Q$"/+--5%1( ( ( ( 87(

7:E(( ;4@@($+-#'3-(U(O5-/#--5"%( ( ( ( ( ( 8D(

7:N(( @#,,"$3(V+/3"$(J&/05%+(J+30"A-6(L+-#'3-(U(O5-/#--5"%( ( 8I(

7:H(( ;$&/3"1$&,0.(")(30+(2"$,#-(2&''"-#B(5%(30+(;@(1$"#,( ( I>(

7:9>(( ;$&/3"1$&,0.T(O&3&(,$"/+--5%1( ( ( ( ( I7(

7:99( ;$&/3"1$&,0.(L+-#'3-(U(O5-/#--5"%( ( ( ( ( II(

7:97( (O5-/#--5"%( ( ( ( ( ( ( ( IN(

(

G6#$%(+)OJ)H+(3)>#%%(+)%6&1F-(..)&-)7,0+(%%()83-"+,9()

D:9(( M%3$"A#/35"%( ( ( ( ( ( ( ( KD(

D:7(( J&1%+/35/(L+-"%&%/+(MB&15%1(Q$"/+A#$+( ( ( ( KE(

D:D(( O&3&(,$"/+--5%1( ( ( ( ( ( ( KE(

D:8( L+-#'3-T(4+3=++%R1$"#,(A5))+$+%/+-(5%(1$+.RB&33+$(305/W%+--(( KN(

D:I(( L+-#'3-T(L+'&35"%-05,(G+3=++%(1$+.RB&33+$(305/W%+--(&%A(35/( (

(-/"$+-(( ( ( ( ( ( ( ( E7(

D:K(( O5-/#--5"%( ( ( ( ( ( ( ( EK(



!
!

a!

(

G6#$%(+)PJ)G,+%&1#*)IQ1&%#/&*&%3)&-)7,0+(%%()83-"+,9()>(#.0+(")/3)

7+#-.1+#-&#*)>#4-(%&1)8%&90*#%&,-)

8:9( M%3$"A#/35"%!! ! ! ! ! ! ! ! N8!

8:7( ;$&%-/$&%5&'(J&1%+35/(@35B#'&35"%( ( ( ( ( N8(

8:D(( F'3+$+A(2"$35/&'(XY/53&G5'53.(5%(;@( ( ( ( ( NE(

8:8(( XY,+$5B+%3(9T(@#GP+/3-( ( ( ( ( ( H9(

8:I( XY,+$5B+%3(9T(;$&%-/$&%5/&'(J&1%+35/(@35B#'&35"%(Q$"/+A#$+( HD(

8:K( XY,+$5B+%3(9T(XY,+$5B+%3&'(Q$"/+A#$+( ( ( ( HD(

8:E(( XY,+$5B+%3(9(L+-#'3-T(4+3=++%R1$"#,(A5))+$+%/+-(5%((

( ,+$)"$B&%/+( ( ( ( ( ( ( ( H8(

8:N( XY,+$5B+%3(9(L+-#'3-T(20&%1+(5%(JXQ(&B,'53#A+(A#$5%1(30+(

( (,$+RB"<+B+%3(,+$5"A( ( ( ( ( ( HI(

8:H( XY,+$5B+%3(9(L+-#'3-T(20&%1+(5%(V&$5&G5'53.(")(JXQ(&B,'53#A+(

( (5%(30+(,$+RB"<+B+%3(,+$5"A(( ( ( ( ( HE(

8:9>( XY,+$5B+%3(9(L+-#'3-T(L+'&35"%-05,(3"(35/(-/"$+-( ( ( HH(

8:99( @#BB&$.(")(XY,+$5B+%3(9( ( ( ( ( ( (9>>(

8:97( XY,+$5B+%3(7T(@#GP+/3-( ( ( ( ( ( 9>7(

8:9D( XY,+$5B+%3(7T(;$&%-/$&%5&'(J&1%+35/(@35B#'&35"%(Q$"/+A#$+( 9>D(

8:98( XY,+$5B+%3(7T(L+-#'3-( ( ( ( ( ( 9>8(

8:9I( O5-/#--5"%( ( ( ( ( ( ( ( 99>(

(

G6#$%(+)EJ)RS#9&-,S/0%3+&1)#1&")#-")H*0%#9#%()1,-1(-%+#%&,-.)&-)%6()

80$$*(9(-%#+3)>,%,+)!+(#)#-")%6()A+&9#+3)>,%,+)G,+%(Q)&-)

7,0+(%%()83-"+,9(;)#.)9(#.0+(")/3)T)7(.*#)>#4-(%&1)M(.,-#-1()

8$(1%+,.1,$3)

I:9(( M%3$"A#/35"%( ( ( ( ( ( ( ( 998(

I:7( (@#GP+/3-( ( ( ( ( ( ( ( 99E(

I:D(( J&1%+35/(L+-"%&%/+(O&3&(F/Z#5-535"%( ( ( ( 99H(

I:8( (JL@(O&3&(,$"/+--5%1(( ( ( ( ( ( 979(

I:I( L+-#'3-(( ( ( ( ( ( ( ( 97D(

I:K( O5-/#--5"%( ( ( ( ( ( ( ( 97K(

!



!
!

_!

!

!

G6#$%(+)UJ)>0*%&S9,"#*)(Q$*,+#%&,-),2)H!<!)1,-1(-%+#%&,-.)&-)8>!))

K:9( M%3$"A#/35"%( ( ( ( ( ( ( ( 97H(

K:7( @#GP+/3-( ( ( ( ( ( ( ( 9D>(

K:D( 2"$35/&'(+Y/53&G5'53.(,$+/+A5%1(&(<"'535"%&'(B"<+B+%3(5-((

$+'&3+A(3"(SF4F(/"%/+%3$&35"%(5%(@JF( ( ( ( 9D7(

K:8( ;0+($+'&35"%-05,(G+3=++%([(4\]O(-51%&'(/0&%1+(5%(&()5%1+$(

(3&,,5%1(3&-W(&%A(SF4F(/"%/+%3$&35"%-(5%(30+(@JF(( ( 9DI(

K:I( ;0+($+'&35"%-05,(G+3=++%(SF4F(/"%/+%3$&35"%-(&%A(30+((

-3$#/3#$&'(/"%%+/35<53.(")(30+(@JF( ( ( ( ( 9DN(

K:E(( O5-/#--5"%( ( ( ( ( ( ( ( 98>(

(

G6#$%(+)TJ):&.10..&,-)

E:9(( ;5/R$+'&3+A(&'3+$&35"%-(5%(G$&5%(-3$#/3#$+(5%(;"#$+33+((

@.%A$"B+( ( ( ( ( ( ( ( 98I(

E:7(( ^#%/35"%&'(&'3+$&35"%-(5%(B+/0&%5-B-(")(+Y/53&35"%(&%A((

5%05G535"%( ( ( ( ( ( ( ( 9I9(

E:D(( F('"/&'(5%05G535"%(B+/0&%5-B(3"(/"%3$"'(35/-(( ( ( 9I8(

E:8(( ]5B53&35"%-(&%A(/"%-5A+$&35"%-()"$()#3#$+($+-+&$/0(( ( 9IK(

E:I(( 2"%/'#-5"%-( ( ( ( ( ( ( ( 9IN(

(

M(2(+(-1(.) ) ) ) ) ) ) ) ) 9K>(

)

)

)
!
!
!



!
!

! b!

7#/*(),2)V&40+(.))
(
( ( ( ( ( ( ( ( ( ((((((((((A!HI)

!"#$%&'()*T(L+15"%(")(5%/$+&-+A(^F(5%(30+(;@(1$"#,("<+$'&5A("%(&(-3&%A&$A((
J*M(&%&3"B5/&'(5B&1+:(( ( ( ( ( ( ( 8D(

!"#$%&'()(T(L+'&35"%-05,(G+3=++%(^F(<&'#+(&3($+15"%(")(5%3+$+-3(&%A(_&'+(S'"G&'(
(;5/(@+<+$53.(@/"$+(`_S@@a:(( ( ( ( ( ( ( 88(

!"#$%&'()+T(F%(+Y&B,'+(")(&(7O(/'&--5)5/&35"%(,$"G'+BT(-+,&$&3+(30+(-Z#&$+-((
)$"B(30+(/5$/'+-:( ( ( ( ( ( ( ( 8K(

!"#$%&'(),T(L+15"%-(")(=053+(B&33+$(30&3(&$+(,$+A5/35<+(")(&(A5&1%"-5-(")(;@:( ( 8H(
!"#$%&'()-T(!T(b510'5103+A(+Y&B,'+(")(&%(L\M(5%(30+(,$5B&$.(B"3"$(-3$5,(5%(7(( (

&Y5&'(-'5/+-:(<.(^5G$+-(3$&/W+A()$"B(30+(,$5B&$.(B"3"$(-3$5,(`,#$,'+a(
&%A(30+('"/&35"%(")(30+(KBBD(L\M(5%(30+(G"A.(")(30+(/"$,#-(/&''"-#B(
=0+$+(30+()5G$+-(/$"--(0+B5-,0+$+-:'GT(^5G$+-(3$&/W+A()$"B(30+(/+%3$&'(
KBBD(L\M(3+$B5%&3+(5%(30+(,$5B&$.(B"3"$(-3$5,:( ( ( ( ID(

!"#$%&'()/.'!T(b510'5103+A(+Y&B,'+(")(&%(L\M(5%(30+(-#,,'+B+%3&$.(B"3"$(&$+&(
(5%(30+(&Y5&'(&%A(-&1533&'(,'&%+:(<T(^5G$+-(3$&/W+A()$"B(30+(@JF(`$+Aa(
(&%A(30+('"/&35"%(")(30+(KBBD(L\M(5%(30+(G"A.(")(30+(/"$,#-(/&''"-#B(
=0+$+(30+()5G$+-(/$"--(0+B5-,0+$+-(`G'#+a:'GT(^5G$+-(3$&/W+A()$"B(
30+(/+%3$&'(KBBD(L\M(3+$B5%&3+(5%(30+(@JF:( ( ( ( I8(

!"#$%&'()0T(;0+($+'&35"%-05,(G+3=++%(B"3"$(35/(-/"$+-(&%A(&B"#%3(")(^F((
`F(&%A(4a(&%A(JO(`2(&%A(Oa(5%(&(KBBD(L\M(/+%3$+A(5%(30+($+15"%(")((
30+(G"A.(")(30+(/"$,#-(/&''"-#B(30&3(,$"P+/3-(3"(J9(`F(&%A(2a("$(@JF(
`4(&%A(Oa:( ( ( ( ( ( ( ( ( IK(

!"#$%&'()1T(;0+($+'&35"%-05,(G+3=++%(B"3"$(35/(-/"$+-(&%A(&B"#%3(")(^F((
`F(&%A(4a(&%A(JO(`2(&%A(Oa(5%(&(KBBD(L\M(/+%3$+A(5%(30+($+15"%(")(
(30+(-,'+%5#B(")(30+(/"$,#-(/&''"-#B(30&3(,$"P+/3-(3"(V9(`F(&%A(2a(
("$(30+($+15"%(")(30+(1+%#(")(30+(/"$,#-(/&''"-#B(30&3(,$"P+/3-(3"(
(Q^2(`4(&%A(Oa:( ( ( ( ( ( ( ( IE(
!

!"#$%&'+)*T(@+1B+%3+A(&%A(%"$B&'5c+A(B5AR/"$"%&'(-'5/+()$"B("%+(-#GP+/3:( ( KN(
!"#$%&'+)(.(2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(5-(-51%5)5/&%3'.(A5))+$+%3(5%(

(30+(;@(1$"#,(<-:(/"%3$"'(1$"#,(`G'#+d(;@e2@6("$&%1+(d(;@f2@a:( ( E>(
!"#$%&'+)+(2'#-3+$-(=0+$+(30+(&1+(<-:(1$+.(B&33+$(305/W%+--(/"$$+'&35"%(5-(

(-51%5)5/&%3'.(A5))+$+%3(G+3=++%(;@(-#GP+/3-(&%A(/"%3$"'(-#GP+/3-:( ( E7(
!"#$%&'+),T(2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(5-(-51%5)5/&%3'.(/"$$+'&3+A(

(=530(B"3"$(35/(-/"$+-:( ( ( ( ( ( ( E8(
!"#$%&'+)-.(2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(5-(-51%5)5/&%3'.(/"$$+'&3+A(

(=530(,0"%5/(35/(-/"$+-:( ( ( ( ( ( ( EK(
(

!"#$%&',)*.(J+&%(JXQ(FB,'53#A+()"$(+&/0(G5%%+A(/"%A535"%:(( ( ( ( HI(
!"#$%&',)(.(20&%1+(5%(JXQ(&B,'53#A+()$"B(G&-+'5%+()"$(+&/0(G5%%+A(S\(,+$5"A:( HE(
!"#$%&',)+.'20&%1+(5%(30+(2"+))5/5+%3(")(V&$5&35"%()"$(+&/0(,+$5"A(")(S\(3$5&':(( HN(
'
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'
!"#$%&',),T(L+'&35"%-05,(G+3=++%(B"3"$(35/(-/"$+-()$"B(30+(_S;@@(&%A(-'",+(( (
( (")('5%+&$()#%/35"%(")(JXQ(&B,'53#A+(<-:(,"-535"%(5%(,$+RB"<+B+%3((
( (,+$5"A(")(;J@(,#'-+(A+'5<+$.()"$(;@(@#GP+/3-:( ( ( ( HH(
!"#$%&',)-.'234.(J+&%(,+$/+%3&1+(/0&%1+()$"B(G&-+'5%+(5%(JXQ(&B,'53#A+(
( ()"$(A5))+$+%3(5%3+%-535+-(")(/"%A535"%5%1(,#'-+(=0+%(30+(5%3+$R-35B#'#-(

5%3+$<&'(=&-T'2.(9>>B-(`]M2Ma6(5.(DB-(`@M2Ma(&%A(4.(9IB-(`M2^a:(
( X$$"$(G&$-($+,$+-+%3(9(-3&%A&$A(A+<5&35"%:(6.(L+'&35"%-05,(G+3=++%(
( _F]X(B"3"$(35/(-/"$+-(&%A(30+(-'",+(")(M2^()#%/35"%()"$(;@(1$"#,:(( 9>K(
!"#$%&',)/T(;0+(A5))+$+%/+(G+3=++%(30+(;@(1$"#,(&%A(30+(/"%3$"'(1$"#,(5%(30+(

(B&Y5B#B(/0&%1+(5%(JXQ(&B,'53#A+:(( ( ( ( ( 9>H(
!"#$%&',)0)(;0+($+'&35"%-05,(G+3=++%(B"3"$(35/(-/"$+(&%A(30+(B&Y5B#B([((

/0&%1+(5%(JXQ(&B,'53#A+()"$(30+(M2^(,&$&A51B:( ( ( ( 9>H(
(

!"#$%&'-)*.(XY&B,'+(")(L\M(,"-535"%-(5%(-&1533&'6(&Y5&'(&%A(/"$"%&'(<5+=-()$"B(
("%+(/"%3$"'(-#GP+/3:(2T(Q$5B&$.(V5-#&'(2"$3+Y6'5T(L5103(0&%A(&$+&((
")(30+(Q$5B&$.(J"3"$(2"$3+Y6(&%A(4T(@#,,'+B+%3&$.(J"3"$(F$+&:( ( 97>(

!"#$%&'-)(T(F%(+Y&B,'+(")(-,+/3$&("#3,#3()$"B(]2(J"A+':(;05-(-,+/3$&(=&-((
3&W+%()$"B("%+(-#GP+/3g-(@JF(<"Y+'(&%A(30+(B&5%(,+&W-(")(5%3+$+-3(
(`S'%6(S'#6(SF4F(U(*FFa(0&<+(+&/0(G++%('&G+''+A:( ( ( ( 977(

!"#$%&'-)+.(4+3=++%R1$"#,(A5))+$+%/+-(5%(B+3&G"'53+(/"%/+%3$&35"%-()"$(
(+&/0(L\MT(2T(SF4F6(5T(S'#3&B5%+6(4T'SF4FTS'#3&B&3+($&35"((
&%A(6T(S'#3&B&3+:(( ( ( ( ( ( ( ( 978(

!"#$%&'-),T(2"$$+'&35"%(G+3=++%(S'#TS'%($&35"()$"B(30+(@JF(&%A(B"3"$((
35/(-/"$+-(B+&-#$+A(G.(30+(_S;@@("%(30+(A&.(")(3+-35%1:((( ( ( 97I(
(

!"#$%&'/)*.(L+'&35"%-05,(G+3=++%(JXQ(&B,'53#A+(3"(&(;J@(,#'-+(A+'5<+$+A(&3((
N9R9>>[(")($+&/35"%(35B+(&%AT(2.'JL@(B+&-#$+A(SF4F(
(/"%/+%3$&35"%-(5%(30+(@JF6(&%A(5.(JL@(B+&-#$+A(S'#3&B5%+(5%(J9:( 9DD((

!"#$%&'/)(T(XY&B,'+(")(4\]O(&/35<&35"%()"$(3&,(<-:($+-3(/"%A535"%()"$(-5%1'+(;@((
-#GP+/3:(( ( ( ( ( ( ( ( ( 9DK(

!"#$%&'/)+.(*+1&35<+(/"$$+'&35"%(G+3=++%([(4\]O(-51%&'(/0&%1+(5%(30+(@JF(3"( (
)5%1+$(3&,,5%1(<-:($+-3(&%A(SF4F(/"%/+%3$&35"%(B+&-#$+A()$"B(@JF(( (
&3($+-3(5%(30+(;@(1$"#,("%'.:( ( ( ( ( ( ( 9DE(

!"#$%&'/),.(L+'&35"%-05,(G+3=++%(SF4F(/"%/+%3$&35"%-(5%(@JF(&%A(^F(B+&-#$+A(
()$"B(&(L\M(5%(30+(G"A.(")(30+(/"$,#-(/&''"-#B(=0+$+()5G$+-(,$"P+/3(3"(
@JF(G5'&3+$&''.:( ( ( ( ( ( ( ( 9DH
( ( ( ( (

'
'
'
'
'
'
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' ' ' ' ' ' ' ' ' ' ''''''''''A!HI)
789:&'()*(2'5%5/&'(/0&$&/3+$5-35/-(")(-#GP+/3-(=530(;"#$+33+(-.%A$"B+(5%/'#A+A(

(5%(30+(O;M(+Y,+$5B+%3:( ( ( ( ( ( ( 8>(
(

789:&'+)*((2'#-3+$-(=0+$+(;@(1$"#,(0&-(-51%5)5/&%3'.(305/W+$(1$+.(B&33+$((
<"'#B+(30&%(30+(2@(1$"#,(`,f>:>>Ia:( ( ( ( ( KH(

789:&'+)(((2'#-3+$-(=0+$+(30+(;@(1$"#,(0&<+(-51%5)5/&%3'.(305%%+$(1$+.(B&33+$(
(<"'#B+(30&%(30+(2@(1$"#,(`,f>:>>Ia:(( ( ( ( ( E>(

789:&'+)+'(2'#-3+$-(=0+$+(1$+.(B&33+$(A+/$+&-+-(=530(&1+(5%(30+(;@(1$"#,(&%A((
5%/$+&-+-(=530(&1+(5%(30+(2@(1$"#,:( ( ( ( ( ( E9(

789:&'+),'(2'#-3+$-(=0+$+(1$+.(B&33+$(5%/$+&-+-(=530(&1+(5%(30+(;@(1$"#,(
&%A(A+/$+&-+-(=530(&1+(5%(30+(2@(1$"#,(`,f>:>>Ia:(( ( ( E9(

789:&'+)-((2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(0&-(&(-51%5)5/&%3(%+1&35<+(
/"$$+'&35"%(=530(B"3"$(35/(-/"$+-(`,f>:>>Ia:( ( ( ( ED(

789:&'+)/((2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(0&-(&(-51%5)5/&%3(,"-535<+((
/"$$+'&35"%(=530(B"3"$(35/(-/"$+-(`,f>:>>Ia:( ( ( ( E8(

789:&'+)0((2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(0&-(&(-51%5)5/&%3(%+1&35<+(
( /"$$+'&35"%(=530(,0"%5/(35/(-/"$+-(`,f>:>>Ia:( ( ( ( EI(
789:&'+)1((2'#-3+$-(=0+$+(1$+.(B&33+$(305/W%+--(0&-(&(-51%5)5/&%3(,"-535<+(( ( EI(
( /"$$+'&35"%(=530(,0"%5/(35/(-/"$+-(`,f>:>>Ia:(
(
789:&',)*((2'5%5/&'(/0&$&/3+$5-35/-(")(-#GP+/3-(=530(;"#$+33+(-.%A$"B+(30&3((
( 3""W(,&$3(5%(;J@(+Y,+$5B+%3(9:( ( ( ( ( ( H7(
789:&',)('(J+&%(&%A(-3&%A&$A(A+<5&35"%(")(JXQ(,+&WR3"R,+&W(&B,'53#A+()"$(
( 30+(2"%3$"'(1$"#,(`2@a(&%A(;"#$+33+(1$"#,(`;@a6()"$(+&/0(/"%A535"%:( HK(
789:&',)+'(J+&%(&%A(-3&%A&$A(A+<5&35"%(")(/"+))5/5+%3-(")(<&$5&35"%()"$(+&/0((
( 1$"#,(&%A(+&/0(/"%A535"%:( ( ( ( ( ( ( HN(
789:&',),'(O+3&5'-(")(;@(-#GP+/3-(30&3(3""W(,&$3(5%(;J@(+Y,+$5B+%3(7:( ( ( 9>7(
789:&',)-'(4+3=++%R1$"#,(/"B,&$5-"%-(")(/"%A535"%5%1(,#'-+(5%3+%-53.(<-:((

[(/0&%1+(5%(JXQ(-5c+(-'",+()"$(+&/0(,&$&A51B:(( ( ( ( 9>E(
789:&',)/T((L+'&35"%-05,(G+3=++%(B"3"$(35/(-/"$+(&%A(/"%A535"%5%1(,#'-+(

5%3+%-53.(<-:([(/0&%1+(5%(JXQ(-5c+(-'",+:( ( ( ( ( 9>N(
(

789:&'-)*'''2'5%5/&'(/0&$&/3+$5-35/-(")(-#GP+/3-(=530(;@(=0"(3""W(,&$3(5%(30+((
JL@(-3#A.:( ( ( ( ( ( ( ( ( 99N(
(

789:&'/)*((O+3&5'-(")(;@(-#GP+/3-:(F''(-#GP+/3-(3""W(,&$3(5%(JL@(&%A()JLM(3&-W6(
_S;@@(-/"$+-(&%A(&1+(&$+(3&W+%()$"B(30+(A&.(")(JL@(+Y,+$5B+%3:(( 9D9(

789:&'/)(''2"$$+'&35"%-(G+3=++%(30+(B+A5&%(JXQ(&B,'53#A+(3"(&(;J@(,#'-+(
A+'5<+$+A(&3(N9R9>>[(")($+&/35"%(35B+(&%A(30+(/"%/+%3$&35"%(")((
SF4F("$(S'#3&B5%+(B+&-#$+A(G.(JL@(5%(J9("$(@JF:( ( ( 9D8(

(
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(

Q1)91,!)912!)9(212!@!&2(-!-1==('(,)!8%7,1)14(!,(&'%281(,8(!

)(89,1c&(2!)%!(>65%'(!6%221:5(!8%.6(,23)%'+!%'!3-36)14(!:'31,!35)('3)1%,2!

1,!+%&,7!6(%65(!;1)9!$%&'())(!2+,-'%.(!/$*0?!$9(!:38A7'%&,-!'(2(3'89!

5(3-1,7!&6!)%!)9(!'(2(3'89!)9(212!12!6'(2(,)(-!1,!-()315!1,!)9(!=%55%;1,7!

2(8)1%,2!%=!)912!8936)('?!G'1(=5+B!)9(!.3I%'1)+!%=!6(%65(!-137,%2(-!;1)9!$*!

1,!8915-9%%-!:(8%.(!53'7(5+!)18<='((!:+!(3'5+!3-&5)9%%-!/T(8A.3,!()!35?B!

"^^`0B!3,-!)9(!,(&'%5%71835!.(893,12.!:+!;9189!)18!'(.1221%,!.3+!%88&'!

12!(>65%'(-!1,!)912!)9(212?!$9(!=%55%;1,7!);%!8936)('2!1,!)9(!)9(212!-(35!

;1)9!3-36)14(!35)('3)1%,2!1,!:'31,!2)'&8)&'(!1,!+%&,7!6(%65(!;1)9!$*!

/Z936)('2!#!3,-!K0B!=%55%;1,7!%,!)%!=&,8)1%,35!35)('3)1%,2!/Z936)('!\0B!3,-!

,(&'%89(.1835!35)('3)1%,2!/Z936)('!a0?!$9(!=1,35!8936)('!8%.:1,(2!

2)'&8)&'35!3,-!=&,8)1%,35!-3)3!;1)9!,(&'%<89(.1835!'(2&5)2!)%!-'3;!

8%,85&21%,2!%,!3!6%221:5(!.(893,12.!)%!8%,)'%5!)182!:32(-!%,!5%835!

1,91:1)1%,!%=!.%)%'!3,-!6'(.%)%'!8%')1835!3'(32!35%,721-(!-(4(5%6.(,)35!

893,7(2!)%!;91)(<.3))('!63)9;3+2!/Z936)('!_0?!!

!

@,!Z936)('!#!@!=%8&2!%,!)9(!.18'%2)'&8)&'(!%=!;91)(!.3))('!1,!)9(!

:'31,B!=1'2)5+!:+!'(41(;1,7!)9(!8&''(,)!51)('3)&'(!%,!;91)(!.3))('!

35)('3)1%,2!1,!6(%65(!;1)9!$*B!)9(,!:+!1,)'%-&81,7!O1==&21%,!$(,2%'!

@.371,7!/O$@0!32!3!)(89,1c&(!)%!.(32&'(!;91)(!.3))('!.18'%2)'&8)&'(!1,!

414%?!H%55%;1,7!)912B!3!,%4(5!O$@!(>6('1.(,)!12!6'(2(,)(-!)93)!)(2)(-!3!

7'%&6!%=!+%&,7!6(%65(!;1)9!$*!3,-!3!)+618355+!-(4(5%61,7!.3)89(-!8%,)'%5!

7'%&6?!$9(!-3)3!3'(!3,35+2(-!1,!)9'((!;3+2V!3!)'3-1)1%,35!)'38)<:32(-<

263)135!2)3)12)182!3,35+212B!3!.%-(',!.3891,(<5(3',1,7!366'%389B!3,-!3!

'(71%,<%=<1,)('(2)!6'%:3:1512)18!)'38)%7'369+!.()9%-?!$9(!'(2&5)2!%=!)912!

(>6('1.(,)!'(4(35(-!)93)!35)9%&79!)'3-1)1%,35!3,35+212!29%;(-!4('+!51))5(!
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-1==('(,8(!:();((,!)9(!$*!3,-!)9(!8%,)'%5!7'%&6B!)9(!;91)(!.3))('!

.18'%2)'&8)&'(!1,!3!53'7(!,&.:('!%=!)'38)2!3'(!6'(-18)14(!%=!3!-137,%212!%=!

$*?!H&')9('.%'(B!)9(!2)'&8)&'35!1,)(7'1)+!%=!)9(!;91)(!.3))('!)93)!8%,,(8)2!

);%!A(+!3'(32!1,!)18!6'%-&8)1%,!/)9(!6'1.3'+!.%)%'!3'(3!3,-!)9(!

2&665(.(,)3'+!.%)%'!3'(30!38'%22!9(.1269('(2!)9'%&79!)9(!8%'6&2!

8355%2&.B!;32!=%&,-!)%!:(!217,1=183,)5+!'(53)(-!)%!)9(!2(4('1)+!%=!)18!

2+.6)%.2?!$912!5(3-!)%!)9(!8%,85&21%,!)93)!;91)(!.3))('!1,!A(+!3'(32!%=!

)9(!8%'6&2!8355%2&.!.3+!&,-('7%!3-36)14(!893,7(2!1,!'(26%,2(!)%!9341,7!

$*B!1,!51,(!;1)9!632)!'(2(3'89!/(?7?!M38A2%,!()!35?B!#X""0?!

!

Z936)('!K!=%55%;2!%,!='%.!Z936)('!#B!;9('(1,!@!(>3.1,(-!

2)'&8)&'35!7'(+!.3))('!35)('3)1%,2!1,!6(%65(!;1)9!$*B!=%8&21,7!%,!)9(!8%')(>!

'3)9('!)93,!2&:<8%')1835!2)'&8)&'(2?!$9(!51)('3)&'(!%,!2)'&8)&'35!893,7(2!1,!

8%')1835!7'(+!.3))('!1,!6(%65(!;1)9!$*!12!'(41(;(-B!)9(,!3!8%')1835!

)918A,(22!(>6('1.(,)!%,!)9(!23.(!2&:I(8)2!32!)9(!O$@!(>6('1.(,)!1,!

Z936)('!#!12!6'(2(,)(-?!F,3)%.1835!1.37(2!;('(!8%55(8)(-!&21,7!3!K!$(253!

CD@!283,,('!3,-!)9(!)918A,(22!%=!8%')1835!7'(+!.3))('!;32!.(32&'(-!&21,7!

H'((2&'=('!2%=);3'(?!E(,('35!51,(3'!.%-(551,7!;32!&2(-!)%!(>3.1,(!)9(!

:3218!-1==('(,8(2!3,-!37(<'(53)(-!35)('3)1%,2!:();((,!)9(!8%,)'%5!7'%&6!

3,-!)9(!$*!7'%&6?!Z%''(53)1%,2!:();((,!7'(+!.3))('!8%')1835!)918A,(22!3,-!

)182!;('(!(>3.1,(-!1,!)9(!$*!7'%&6?!$9(!'(2&5)2!%=!)9(2(!3,35+2(2!29%;(-!

;1-(26'(3-!:();((,<7'%&6!-1==('(,8(2!1,!7'(+!.3))('!)918A,(22B!3,-!

.3,+!'(71%,2!)93)!8%''(53)(!;1)9!)18!2+.6)%.!2(4('1)+?!@,!:'1(=B!)9(!$*!

7'%&6!)(,-(-!)%!934(!)91,,('!8%')(>!)93)!;32!1,8'(321,7!;1)9!37(!1,!3'(32!

;9('(!1)!;32!-(8'(321,7!;1)9!37(!=%'!)9(!8%,)'%5!7'%&6?!@.6%')3,)5+B!

'(71%,2!)93)!;('(!217,1=183,)5+!)91,,('!1,!$*!)93,!8%,)'%52B!3,-!93-!3!

,(73)14(!'(53)1%,2916!;1)9!)18!2(4('1)+B!1,85&-(-!)9(!2(,2%'1.%)%'!'(71%,2!

1-(,)1=1(-!1,!Z936)('!#?!!

!

@,!Z936)('!\!@!3--'(22(-!)9(!=&,8)1%,35!%'!,(&'%89(.1835!

35)('3)1%,2!1,!$*B!)93)!.3+!-(4(5%6!32!3!'(2&5)!%=B!%'!35%,721-(B!)9(!

2)'&8)&'35!893,7(2!'(6%')(-!1,!Z936)('2!#!3,-!K?!$'3,28'3,135!C37,()18!

*)1.&53)1%,!/$C*0!;32!6'(2(,)(-!32!3!)(89,1c&(!)%!.(32&'(!69+21%5%71835!
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893,7(2!1,!)9(!6'1.3'+!.%)%'!8%')(>!3,-!.%)%'!63)9;3+2B!3,-!)9(!

51)('3)&'(!%,!=1,-1,72!='%.!$C*!(>6('1.(,)2!;1)9!6(%65(!;1)9!$*!;('(!

6'(2(,)(-?!H%55%;1,7!)912B!);%!2(63'3)(!$C*!(>6('1.(,)2!&21,7!+%&,7!

6(%65(!;1)9!$*!3,-!3!)+618355+!-(4(5%61,7!.3)89(-!8%,)'%5!7'%&6!;('(!

-(28'1:(-?!$9(!=1'2)!;32!3!21,75(!6&52(!$C*!(>6('1.(,)!&21,7!3!7%Y,%!7%!

)32A!1,!;9189!2&:I(8)2!93-!)%!.3A(!3!.3,&35!'(26%,2(!/:&))%,!6&29!;1)9!

'179)!1,-(>!=1,7('0!)%!412&35!2)1.&51?!F!21,75(!$C*!6&52(!;32!-(514('(-!)%!

6'1.3'+!.%)%'!8%')(>!/C"0!3)!)9(!9%)26%)!=%'!)9(!=1'2)!-%'235!1,)('%22(%&2!

.&285(!%=!)9(!'179)!93,-!1,!)9(!1,)('435!:();((,!412&35!2)1.&5&2!%,2()!3,-!

:&))%,!6&29!'(26%,2(?!$9(!'(2&5)2!%=!)912!(>6('1.(,)!;('(!)93)!)9(!$*!

7'%&6!-1-!,%)!6'%-&8(!3!293'6!1,8'(32(!1,!)9(!3.651)&-(!%=!)9(!.&285(!

'(26%,2(!)%!$C*!32!)9(+!366'%389(-!.%4(.(,)!%,2()B!;9('(32!)9(!

8%,)'%5!7'%&6!-1-?!H&')9('.%'(B!)9%2(!$*!2&:I(8)2!;1)9!)9(!.%2)!2(4('(!

)182!29%;(-!)9(!5(32)!.%-&53)1%,!%=!)9(!.&285(!'(26%,2(!6'(8(-1,7!

.%4(.(,)!%,2()?!$912!5(3-2!)%!)9(!2&77(2)1%,!)93)!6(%65(!;1)9!$*!'(-&8(!

)9(!(>81)3:151)+!%=!C"!-&'1,7!3!.%)%'!)32A!)%!6'(4(,)!1,)('=('(,8(!='%.!

)182?!F-36)14(!893,7(2!)%!'(-&8(!)9(!(>81)3:151)+!%=!C"!.3+!5(3-!)%!5%,7<

)('.!'(-&8)1%,2!1,!)182?!$9(!2(8%,-!(>6('1.(,)!&2(-!2(4('35!631'(-<6&52(!

$C*!63'3-17.2!)%!(>3.1,(!1,91:1)%'+!3,-!(>81)3)%'+!=&,8)1%,1,7!1,!C"!3)!

'(2)?!$9(!'(2&5)2!='%.!)912!(>6('1.(,)!;('(!1,8%,85&214(!-&(!)%!)9(!;1-(!

3.%&,)!%=!43'13:151)+!1,!)9(!-3)3?!R%;(4('B!)9('(!;32!3!)'(,-!)%;3'-2!)9(!

6'(41%&25+!'(6%')(-!(==(8)!%=!3!'(-&8(-!1,91:1)%'+!'(26%,2(!3,-!3,!

1,8'(32(-!(>81)3)%'+!'(26%,2(!1,!)9(!$*!7'%&6!8%.63'(-!)%!)9(!8%,)'%5!

7'%&6?!$%7()9('B!)9(2(!);%!(>6('1.(,)2!2&77(2)!)93)!)9('(!3'(!35)('3)1%,2!
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.(32&'(!8%7,1)14(!8%,)'%5!%4('!38)1%,!/C&(55('!()!35?B!#XX_e!M38A2%,!()!35?B!

#XXbe!M38A2%,!()!35?B!#X""e!M&,7!()!35?B!#X"K0?!H&')9('.%'(B!)32A!6('=%'.3,8(!

932!:((,!'(53)(-!)%!)18!2(4('1)+!2&89!)93)!)9%2(!;1)9!)9(!.%2)!2(4('(!)182!93-!

)9(!25%;(2)!'(38)1%,!)1.(2!1,!3!8%,-1)1%,!)93)!;32!-(.3,-(-!3!53'7(!-(7'((!



!
!

KK!

%=!8%7,1)14(!8%,)'%5!/M38A2%,!()!35?B!#X""0?!$912!2&77(2)2!)93)!)9%2(!

1,-141-&352!;9%!934(!5(22!)182!934(!:())('!8%7,1)14(!8%,)'%5?!@)!12!6%221:5(!

)93)!2%.(!2&:I(8)2!934(!'(-&8(-!)9(1'!)182!)9'%&79!)9(!6'38)12(!%=!38)14(!)18!

2&66'(221%,B!;9189!932!5(-!)9(.!)%!934(!:())('!8%7,1)14(!8%,)'%5?!$912!

(,93,8(-!8%7,1)14(!8%,)'%5!8%&5-!)9(,!:(!36651(-!)%!%)9('!)32A2B!5(3-1,7!)%!

)9(!1.6'%4(-!6('=%'.3,8(!-(.%,2)'3)(-!:+!M38A2%,!()!35?B!/#X""0?!

!

@,)('(2)1,75+B!.%)%'!)18!28%'(2!352%!8%''(53)(-!6%21)14(5+!;1)9!HF!

.(32&'(-!='%.!)9(!=%'8(62!.1,%'B!2%!)93)!)9(!9179('!)9(!HFB!)9(!;%'2(!)9(!

)18!2+.6)%.2B!35)9%&79!)9(!$*!7'%&6!29%;!3,!%4('355!-(8'(32(!1,!HF!

8%.63'(-!)%!3!8%,)'%5!7'%&6!/M38A2%,!()!35?B!#X""0?!$9(!=%'8(62!.1,%'!3'(!

;91)(!.3))('!)'38)2!)93)!8%,,(8)2!)9(!6'(<='%,)35!8%')(>!38'%22!)9(!

9(.1269('(2!)9'%&79!)9(!7(,&!%=!)9(!8%'6&2!8355%2&.?!$912!.(3,2!)93)!

3-%5(28(,)2!;1)9!)9(!5(32)!2(4('(!)182!934(!;91)(!.3))('!2)'&8)&'(!)93)!12!

=&')9(2)!='%.!)93)!%=!)9(!)+618355+!-(4(5%61,7!37(<.3)89(-!8%,)'%5!2&:I(8)?!

$912!8%&5-!.(3,!)93)!6'38)121,7!8%7,1)14(!8%,)'%5!/)9'%&79!38)14(!)18!

2&66'(221%,0!5(3-2!)%!3,!35)('(-!-(4(5%6.(,)!%=!=%'8(62!.1,%'B!6('9362!1,!3!

21.153'!;3+!)93)!613,%!6'38)12(!1.638)(-!;91)(!.3))('!-(4(5%6.(,)!1,!)9(!

)+61835!6%6&53)1%,!/G(,7)22%,!()!35?B!#XXa0?!F2!2&89B!)912!'(2&5)!932!:((,!

1,)('6'()(-!32!(41-(,8(!=%'!3,!3-36)14(!.(893,12.!)93)!1,4%54(2!)9(!6'(<

='%,)35!8%')(>!(>91:1)1,7!1,=5&(,8(!%4('!.%)%'!3'(32!)%!8%,)'%5!&,;3,)(-!

.%4(.(,)2?!$9(!3-36)14(!.(893,12.!932!:((,!9+6%)9(212(-!)%!-(4(5%6!

)9'%&79!6532)18!893,7(2!1,!;91)(!.3))('!8%,,(8)141)+!='%.!)9(!6'(<='%,)35!

8%')(>!)93)!)3A(2!6538(!%4('!3-%5(28(,8(!32!3!'(2&5)!%=B!%'!)%!31-!1,B!)18!

2&66'(221%,!3,-!'(.1221%,!/N5(22(,B!G3,235![!N()('2%,B!#XX^0B!32!-128&22(-!

1,!Z936)('!"?!!

!

R%;(4('B!)9(!23.(!6%21)14(!'(53)1%,2916!:();((,!)18!28%'(2!3,-!HF!

932!:((,!%:2('4(-!1,!)9(!:%-+!%=!)9(!8%'6&2!8355%2&.!1,!+%&,7!6(%65(!;1)9!

$*!/M38A2%,!()!35?B!#X""0?!$912!2&77(2)2!)93)!3-36)14(!893,7(2!1,!;91)(!

.3))('!.18'%2)'&8)&'(!.3+!:(!.%'(!;1-(26'(3-!)93,!I&2)!8%,,(8)1%,2!)%!

3,-!='%.!)9(!6'(<='%,)35!8%')(>!1,!$*?!H&')9('.%'(B!$9%.(553!()!35?!/#XX^0!

'(6%')!3!,(73)14(!'(53)1%,2916!:();((,!HF!1,!)9(!5(=)!.(2135!2&:<8(,)'35!



!
!

K\!

;91)(!.3))('!)'38)!3,-!)18!2(4('1)+B!3,-!3,!%4('355!1,8'(32(!1,!HF!1,!;91)(!

.3))('!)'38)2!6'%I(8)1,7!='%.!2(,2%'1.%)%'!3,-!6'(!.%)%'!8%')18(2!1,!3-&5)2!

;1)9!$*!8%.63'(-!)%!3!8%,)'%5!7'%&6?!$912!=1,-1,7!8%&5-!'(6'(2(,)!)9(!

-1==('(,8(!:();((,!)9%2(!1,-141-&352!)93)!29%;!)18!'(.1221%,!:+!(3'5+!

3-&5)9%%-!3,-!)9%2(!;9%!-%!,%)?!F-%5(28(,)2!;1)9!$*!934(!'(-&8(-!HF!1,!

2(,2%'1.%)%'!;91)(!.3))('!)'38)2!/M38A2%,!!()!35?B!#X""0!;9('(32!3-&5)2!934(!

1,8'(32(-!HF!/$9%.(553!()!35?B!#XX^0B!8%.63'(-!)%!)+618355+!-(4(5%61,7!

8%,)'%5!7'%&62?!@)!8%&5-!:(!)93)!)9%2(!3-%5(28(,)2!)93)!-(4(5%6!5%;('!HF!

6'%I(8)1,7!='%.!2(,2%'1.%)%'!8%')18(2!)9'%&79!)9(!:%-+!%=!)9(!8%'6&2!

8355%2&.B!3'(!.%'(!51A(5+!)%!934(!)18!'(.1221%,!3,-!)9('(=%'(!;155!,%)!:(!

1,85&-(-!1,!3-&5)!23.65(2?!$912!9+6%)9(212!12!2&66%')(-!:+!)9(!=1,-1,7!)93)!

)9%2(!;1)9!)9(!5(32)!2(4('(!)182!934(!)9(!5%;(2)!HF!435&(2!1,!)9(!8%'6&2!

8355%2&.!3,-!=%'8(62!.1,%'!/M38A2%,!()!35?B!#X""0?!!!

!

F5)9%&79!1)!12!51A(5+!)93)!)182!3,-!)18!2&66'(221%,!.3+!35)('!)9(!

-(4(5%6.(,)!%=!;91)(!.3))('!)9'%&79!8915-9%%-!3,-!3-%5(28(,8(B!)9(!)9(%'+!

)93)!8%,)'%5!%=!)182!%88&'2!)9'%&79!(,93,8(-!8%,,(8)1%,2!='%.!6'(='%,)35!

8%')(>!)%!.%)%'!3'(32!/N5(22(,B!G3,235![!N()('2%,B!#XX^0!12!,%)!,(8(223'15+!

2&66%')(-!:+!)9(!8&''(,)!51)('3)&'(?!!@)!8%&5-!:(!)9(!832(!)93)!1,8'(32(-!

8%,,(8)141)+!;1)9!)9(!6'(<='%,)35!8%')(>!12!,%)!:(,(=18135!)%!%4('8%.1,7!)182?!

@,-((-B!1)!12!8%&,)('<1,)&1)14(!)93)!3!A+/$+&-+!1,!HFB!%:2('4(-!1,!)9(!=%'8(62!

.1,%'!1,!+%&,7!6(%65(!;1)9!$*!/M38A2%,!()!35?B!#X""0B!29%&5-!:(!1,-183)14(!%=!

5%/$+&-+A(1,=5&(,8(!/M&,7!()!35?B!#X"K0?!$912!12!,%)!)9(!832(!1,!)+618355+!

-(4(5%61,7!1,-141-&352?!H%'!(>3.65(B!T((!()!35?!/#X"X0!=%&,-!)93)!1,8'(32(-!

HF!1,!;91)(!.3))('!%=!)9(!='%,)35!5%:(!12!'(53)(-!)%!(>6(')12(!%=!)9(!73.(!

G3-&A?!G3-&A!12!3!S%'(3,!73.(!21.153'!)%!89(22!)93)!'(c&1'(2!3))(,)1%,B!

8%,8(,)'3)1%,!3,-!8%,)'%5!%=!38)1%,e!.3,+!%=!)9(!2A1552!'(c&1'(-!)%!

2&88(22=&55+!2&66'(22!3!)18!/T((!()!35?B!#X"X0?!$9(!(>6(')!2&:I(8)2!1,!)912!

63')18&53'!2)&-+!2)3')(-!653+1,7!)9(!73.(!1,!8915-9%%-B!3,-!;('(!1,!53)(!

3-%5(28(,8(!%'!(3'5+!3-&5)9%%-!3)!)9(!)1.(!%=!)(2)1,7?!$9(!3&)9%'2!3'7&(!)93)!

6532)18!893,7(2!1,!;91)(!.3))('!2)'&8)&'(!-(4(5%6!)9'%&79%&)!3-%5(28(,8(!32!

3!8%,2(c&(,8(!%=!G3-&A!)'31,1,7?!$912!12!21.153'!)%!)9(!6'(41%&2!(>3.65(!%=!

1,8'(32(-!HF!1,!)9(!8%'6&2!8355%2&.!;1)9!613,%!6'38)18(!/G(,7)22%,!()!35?B!



!
!

Ka!

#XXa0B!:&)!12!26(81=18!)%!)9(!='%,)35!5%:(?!!H&')9('.%'(B!1,!)+618355+!

-(4(5%61,7!8915-'(,!3,-!3-%5(28(,)2B!1,8'(32(-!HF!1,!)9(!='%,)35!5%:(!12!

'(53)(-!)%!1,8'(32(-!@l!1,-(6(,-(,)!%=!37(!/*89.1)9%'2)!()!35?B!#XXa0?!$912!

2&77(2)2!)93)!1,8'(32(-!8%7,1)14(!3:151)1(2!'(53)(2!)%!1,8'(32(-!3>%,!-(,21)+!

1,!='%,)35!;91)(!.3))('!)'38)2?!@)!12!)9('(=%'(!-1==18&5)!)%!8%.6'(9(,-!9%;!3!

$+A#/35"%!1,!HF!1,!)9(!=%'8(62!.1,%'!12!(41-(,8(!%=!3!8%.6(,23)%'+!)%6<

-%;,!8%,)'%5!.(893,12.!1,!$*?!

!!

@,!)9(!=%55%;1,7!O$@!2)&-+!@!;155!8%,21-('!9%;!;91)(!.3))('!

.18'%2)'&8)&'(!-1==('2!1,!3-%5(28(,)2!;1)9!$*!8%.63'(-!)%!3!)+618355+!

-(4(5%61,7!37(<!3,-!7(,-('<.3)89(-!8%,)'%5!7'%&6B!3,-!9%;!)9(2(!

-1==('(,8(2!3'(!'(53)(-!)%!2+.6)%.!2(4('1)+?!$912!;155!:(!(>3.1,(-!1,!K!

-1==('(,)!;3+2V!3!)'38)!:32(-!263)135!2)3)12)182!366'%389!)%!8%.63'(!$*!42?!

8%,)'%52!&21,7!2)3,-3'-!2)3)12)1835!)(2)2B!3!2&66%')!4(8)%'!.3891,(!

366'%389!)%!5%%A!=%'!.%'(!;1-(26'(3-!3'(32!)93)!.3+!:(!6'(-18)14(!%=!3!

-137,%212!%=!$*B!3,-B!=1,355+B!3!)'38)%7'369+!:32(-!366'%389!)%!5%%A!3)!

-1==('(,8(2!1,!26(81=18!'(71%,2!%=!1,)('(2)!-(=1,(-!3<6'1%'1?!G+!(.65%+1,7!3!

8%.:1,3)1%,!%=!)(89,1c&(2B!@!;155!:(!3:5(!)%!1-(,)1=+!;9189!;91)(!.3))('!

)'38)2!3'(!'(53)(-!)%!3!-137,%212!%=!$*!3,-!;9189!3'(!352%!35)('(-!%&)21-(!

)9(!'3,7(!%=!435&(2!.(32&'(-!='%.!%=!3!)+618355+!-(4(5%61,7!6%6&53)1%,?!

C%'(!1.6%')3,)5+B!@!;155!(>3.1,(!9%;!)9(!435&(2!1,!63')18&53'!)'38)2!%=!

1,)('(2)!3'(!'(53)(-!)%!)18!2+.6)%.2B!;1)9!)9(!9+6%)9(212!)93)!)9%2(!3'(32!

)93)!3'(!85%2(5+!'(53)(-!)%!2+.6)%.!2(4('1)+!.3+!352%!:(!2&:I(8)!)%!6532)18!

893,7(2!)93)!%88&'!)9'%&79!3-%5(28(,8(!32!63')!%=!3!8%.6(,23)%'+!

.(893,12.!)93)!-(4(5%62!)%!'(-&8(!)182?!

!

7:7 O5))#-5"%(;+%-"$(MB&15%1(

(

O1==&21%,!$(,2%'!@.371,7!/O$@0!;32!&2(-!)%!.(32&'(!2)'&8)&'35!

8%,,(8)141)+!:+!.3661,7!)9(!;91)(<.3))('!)'38)2!1,!)9(!:'31,2!%=!$*!

2&:I(8)2!3,-!9(35)9+!8%,)'%5!2&:I(8)2?!O$@!.(32&'(2!)9(!-1==&21%,!%=!;3)('!

.%5(8&5(2!1,!)9(!:'31,?!Q9(,!;3)('!.%5(8&5(2!3'(!8%,2)'31,(-!1,21-(!3!8(55!

)9(+!.%4(!25%;('!)93,!)9(+!;%&5-!1,!3!53'7('B!&,8%,2)'31,(-!2638(B!/(?7?!
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K_!

"!!m/n"!o!n#0#!p!/n"!o!nK0#!p!/n#!o!nK0#!
#!!!!!!!!!m!/n"#!p!n##!p!nK#0!
!

)9(!4(,)'185(20?!Q3)('!.%5(8&5(2!;155!352%!-1==&2(!.&89!.%'(!'361-5+!

63'355(5!)%!)9(!%'1(,)3)1%,!%=!3!=1:'(!:&,-5(!'3)9('!)93,!6('6(,-18&53'!)%!1)?!

O$@!'(8'&1)2!)912!6'%6(')+!)%!6'%41-(!1,=%'.3)1%,!3:%&)!)9(!6'(812(!

5%83)1%,B!3,-!.18'%2)'&8)&'(B!%=!;91)(!.3))('!=1:'(!:&,-5(2!/M(5512%,!()!35?B!

#XX\0?!G322('!()!35?!/"^^\0!1,)'%-&8(-!)9(!-1==&21%,!)(,2%'!)%!-(28'1:(!)9(!

:(9341%&'!%=!3,12%)'%6918!;3)('!-1==&21%,!1,!:1%5%71835!)122&(?!$9(!

-1==&21%,!)(,2%'!12!3!K>K>K!.3)'1>!)93)!-(28'1:(2!)9(!8%43'13,8(!%=!

-1==&21%,!-126538(.(,)2!1,!KO!2638(!/F5(>3,-('!()!35?B!#XX`0?!$9(!-1==&21%,!

)(,2%'!83,!:(!'(6'(2(,)(-!:+!K!6'1,8165(!]17(,!4(8)%'2!3,-!)9(1'!

8%''(26%,-1,7!]17(,!435&(2B!;9189!-(28'1:(!)9(!-1==&21%,!%=!;3)('!35%,7!

)9(!3>(2!/>B+Bf0!%=!6'1,8165(!-1==&21%,?!F!8%..%,!412&35123)1%,!%=!)9(!

-1==&21%,!)(,2%'!12!)%!1.371,(!;3)('!.%5(8&5(2!8%,2)'31,(-!)%!3,!(55162%1-B!

)9(!3>(2!%=!)9(!(55162%1-!;%&5-!:(!'(6'(2(,)(-!:+!)9(!]17(,!4(8)%'2B!3,-!

)9(!'3-1&2!%=!)9(!(55162%1-!;%&5-!:(!'(6'(2(,)(-!:+!)9(!]17(,!435&(2!

/F5(>3,-('!()!35?B!#XX`0?!@=!)9(!(55162%1-!;32!85%2(!)%!269('1835!)9(!]17(,!

435&(2!;%&5-!:(!4('+!21.153'!3,-!-1==&21%,!;%&5-!:(!8%,21-('(-!12%)'%618?!

@=!)9(!'3-1&2!%=!)9(!(55162%1-!;32!.&89!7'(3)('!1,!%,(!-1'(8)1%,!8%.63'(-!

)%!)9(!%)9('2!)9(!-1==&21%,!;%&5-!:(!8%,21-('(-!3,12%)'%618!3,-!%,(!]17(,!

435&(!;%&5-!:(!7'(3)('!)93,!)9(!%)9('2?!$912!12!)9(!832(!1,!9%.%7(,%&2!

;91)(!.3))('!)'38)2!1,!)9(!:'31,?!!

!

H'38)1%,35!3,12%)'%6+!/HF0!12!3!.(32&'(!%=!)9(!.31,!-1'(8)1%,!%=!)9(!

'3,-%.!-1==&21%,!%=!;3)('!.%5(8&5(2!/G322('!()!35?B!"^^\0?!@)!12!(==(8)14(5+!3!

'3)1%!%=!)9(!K!6'1,8165(!]17(,!435&(2!/n"B!n#B!nK0!)9(!=1'2)!1,-183)1,7!)9(!.31,!

-1'(8)1%,!/1?(?!)9(!-1'(8)1%,!1,!;9189!.%2)!%=!)9(!;3)('!.%5(8&5(2!-1==&2(0B!

3,-!%)9('!);%!:(1,7!)9(!-1'(8)1%,2!)9(!,(>)!53'7(2)!3.%&,)!%=!.%5(8&5(2!

3'(!)'34(551,7!1,!3!714(,!4%>(5?!HF!12!714(,!:+!)9(!=%55%;1,7!(c&3)1%,B!3,-!12!

(>6'(22(-!32!3!-(81.35!:();((,!X!3,-!"V!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!

HFq!m!!!
 

!

!
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Kb!

HF!12!)9%&79)!)%!:(!3!.(32&'(!%=!h2)'&8)&'35!1,)(7'1)+i!%=!;91)(!.3))('!

=1:'(!:&,-5(2B!3,-!'(=5(8)2!3!8%.:1,3)1%,!%=!3>%,!21f(B!-13.()('B!-(,21)+!

3,-!-(7'((!%=!.+(51,3)1%,B!3,-!352%!)9(!3.%&,)!%=!8'%221,7!=1:'(2!;1)91,!3!

714(,!4%>(5!/Q395!()!35?B!#XXb0?!R179('!HF!435&(2!3'(!=%&,-!1,!;91)(!.3))('!

)'38)2!;1)9!9179('!5(4(52!%=!.+(51,3)1%,?!$912!12!:(83&2(!)9(!3>%,35!8(55!

.(.:'3,(!3,-!.+(51,!'(2)'18)!)9(!-1==&21%,!%=!;3)('!.%5(8&5(2B!5(3-1,7!1)!

%,5+!3:5(!)%!-1==&2(!35%,7!)9(!5(,7)9!%=!)9(!=1:'(!/N1('63%51!3,-!G322('B!

"^^_0?!T%;!HF!435&(2!3'(!=%&,-!1,!3'(32!;9('(!;3)('!.%5(8&5(2!3'(!

53'7(5+!&,8%,2)'31,(-B!2&89!32!)9(!8('(:'35!261,35!=5&1-!1,!)9(!4(,)'185(2?!

HF!435&(2!83,!352%!:(!5%;!1=!)9('(!12!.%'(!)93,!%,(!=1:'(!:&,-5(!8'%221,7!1,!

-1==('(,)!-1'(8)1%,2!;1)91,!3!714(,!4%>(5?!$912!12!:(83&2(!-1==&21%,!;155!:(!

9179!1,!.%'(!)93,!%,(!%=!)9(!6'1,8165(!]17(,!435&(2B!;9189!;%&5-!5(3-!)%!3!

5%;('!(2)1.3)1%,!%=!-1'(8)1%,35!-1==&2141)+?!

!

C(3,!O1==&2141)+!/CO0!12!3!.(32&'(!%=!)9(!%4('355!-1==&21%,B!

'(73'-5(22!%=!-1'(8)1%,B!1,!3!714(,!4%>(5!3,-!12!)9(!.(3,!%=!)9(!K!6'1,8165(!

]17(,!4(8)%'2?!CO!12!51A(5+!)%!:(!9179!1,!3'(32!;9('(!HF!12!5%;B!:(83&2(!

;3)('!.%5(8&5(2!83,!.%4(!.%'(!'361-5+!;9(,!)9(+!3'(!,%)!8%,2)'31,(-!:+!

8(55!.(.:'3,(2?!!D3-135!O1==&2141)+!/DO0!12!)9(!.(3,!%=!)9(!2(8%,-!);%!

6'1,8165(!(17(,435&(2B!3,-!12!3!&2(=&5!.(32&'(!;9(,!8%,21-('1,7!)9(!

1,=5&(,8(!%=!8'%221,7!=1:'(2!%,!)9(!HF!435&(?!F,!HF!435&(!.3+!:(!5%;!

:(83&2(!%=!3!'(-&8)1%,!1,!.+(51,3)1%,!%'!3>%,!-(,21)+B!:&)!1=!DO!12!9179!HF!

12!51A(5+!)%!:(!5%;!:(83&2(!%=!:'3,891,7!%'!8'%221,7!=1:'(2!1,!)9(!23.(!

4%>(5B!.(3,1,7!)93)!)9(!-1==&21%,!)(,2%'!12!.%-(55(-!;(55!1,!.&5)165(!
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/2-#025!,02139!L#!<%+!%5+2!&I3&/#&(!#$%#!,0&'!4%##&0!#$)/>-&++!)-!
+&-+20)42#20!/20#)/&+!<215(!@&!-&,%#)*&5'!0&5%#&(!#2!#)/!+/20&+!.024!#$&!
NO677!#%>&-!2-!#$&!(%'!2.!#&+#)-,9!!!

!
!
!

!
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!"#$%&'()*+,*$-)./(&(*)$01&',('$23/*)453)$

$

!! $%&'()*+,-./%,0!12(3*%&'/*4!505/,6%75-!%65&*+!3*)*!/58*0!,9!/'*!

1:!504!65/7'*4!7,0/),-!&),.;<!1'*!=>?@AB!C=5&0*/%D5/%,0!>)*;5)*4!

?@;%4!A)54%*0/!B7',E!35+!7)*5/*4!.+%0&!5!F1*+-+5!>'%--%;+!=?G!+7500*)<!

1'*!=>?@AB!7,0+%+/*4!,9!2"H!+-%7*+!3%/'!2I2I266!J,I*-!+%D*K!504!5!9%*-4!

,9!J%*3!,9!LMHI2"HILLM66!7*0/*)*4!5-,0&!/'*!6%4(;-50*!,9!/'*!N)5%0!504!

50&-*4!/,!9,--,3!/'*!@>(>O!-%0*K!.+%0&!50!%0%/%5-!+.)J*P!+750<!!1?!35+!

Q<L"6+<!R.)%0&!/'%+!M(6%0./*!+750!+.NS*7/+!3*)*!%0+/).7/*4!/,!)*65%0!5+!

+/%--!5+!;,++%N-*<!1'%+!35+!;5)/!,9!/'*!+56*!+7500%0&!+*++%,0!5+!/'*!R1G!

+750+!4*+7)%N*4!%0!O'5;/*)!LT!+.NS*7/!4*/5%-+!750!N*!+**0!/'*)*!C+**!15N-*!

L<2K!;5&*!MHE!!!

!

!"!$6&+&$73/*)..,('$

$

G65&*+!3*)*!/)50+9,)6*4!%0/,!0%9/%!9,)65/!504!*0/*)*4!%0/,!

U)**:.)9*)!+,9/35)*!C'//;VWW+.)9*)<06)<6&'<'5)J5)4<*4.WE!9,)!7,)/%75-!

/'%780*++!505-P+%+<!!1'%+!+,9/35)*!;)*(;),7*++*+!%65&*!45/5!NP!7,))*7/%0&!

9,)!6,/%,0K!*I/)57/%0&!N)5%0!/%++.*K!/)50+9,)6%0&!%0/,!+/5045)4!=XG!+;57*K!

504!;*)9,)6%0&!%0/*0+%/P!0,)65-%+5/%,0<!1'*!0,)65-%+*4!%65&*+!5)*!

+*&6*0/*4!%0/,!505/,6%75-!+/).7/.)*+!C*<&<!56P&45-5K!'%;;,756;.+K!

75.45/*K!J*0/)%7-*+K!;./56*0E<!U%&.)*!F<2!+',3+!50!*I56;-*!9),6!,0*!

+.NS*7/Y+!+*&6*0/*4!45/5<!1'*0K!+.)957*!4*9,)65/%,0!%+!;*)9,)6*4!NP!

9,--,3%0&!%0/*0+%/P!&)54%*0/+!/,!7-,+*-P!*+/%65/*!/'*!;,+%/%,0!,9!/'*!&)*P!

65//*)(3'%/*!65//*)!504!/'*!&)*P!65//*)(7*)*N),+;%05-!9-.%4!N,.045)%*+K!

3'%7'!5)*!4*9%0*4!NP!%4*0/%9P%0&!/'*!-,75/%,0!,9!/'*!&)*5/*+/!+'%9/!%0!

%0/*0+%/P!CU%+7'-K!:*)*0,!Z!R5-*K!2[[[5T!R5-*K!U%+7'-!Z!:*)*0,K!2[[[E<!!

A)*P(65//*)!/'%780*++!35+!6*5+.)*4!5+!/'*!7-,+*+/!4%+/507*!N*/3**0!

/'*+*!L!N,.045)%*+!CU%+7'-!Z!R5-*K!LHHHE<!!

!
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!

!"#$%&'()*+',&#-&./&0'1.0'.2%-13"4&0'-"0562%2.13'73"6&'8%2-'2.&'7$9:&6/)'

,&#-&./&0'7/%$6/$%&7'".63$0&'6&%&9%13'#%&;'-1//&%'<%&0='1.0'>?"/&'-1//&%'

<>?"/&'2%'#%&&.=@'?"AA261-A$7'<;&332>=@'/?131-$7'<01%B'#%&&.=@'9%1".'7/&-'

<#%&;=@'A$/1-&.'<A".B=@'A133"0$-'<A$%A3&=)'C%&;'-1//&%'/?"6B.&77'>17'

6136$31/&0'1/'/?&'7-133&7/'0"7/1.6&'9&/>&&.'/?&'#%&;'-1//&%'1.0'>?"/&'

-1//&%'92$.01%"&7)''

!

()D'E&7$3/7+'F&/>&&.5#%2$A'0"88&%&.6&7'".'#%&;5-1//&%'/?"6B.&77''

'

$%&'!'(')*!+,-.'&/!01+!-''%!2)'32)4&'++'5!,+6%7!8)''9,):')!

+4:/;1)'!1!<=>!?7'%')1@!@6%'1)!A45'@B!1%1@*+6+!;1+!,+'5!/4!1++'++!

-'/;''%37)4,2!56::')'%&'+C!=1-'@+!;')'!1++67%'5!-*!'%/')6%7!/0'!>DE!&43

4)56%1/'+!4:!/0'!&'%/)'!4:!'1&0!+67%6:6&1%/!&@,+/')!6%/4!89=F+!G1)(1)53

$H:4)5!I4)/6&1@!9/),&/,)1@!J/@1+!?K'+6L1%!'/!1@CM!NOO"BC!86)+/@*M!/0'!&4%/)4@!

7)4,2!;1+!&4A21)'5!;6/0!/0'!P9!7)4,2!56)'&/@*!/4!@44L!:4)!1)'1+!4:!



!
!

"#!

$%&'%(%)*'+!,%((-.-')-!%'!&.-/!0*++-.!12340-5!67-!&.248$!9-.-!*&-!*',!

&-',-.:0*+)7-,!$2!+7%$!*'*3/$%$!$7243,!$729!,%((-.-')-$!+7*+!*.-!,4-!+2!*!

,%*&'2$%$!2(!6;5!;--!<%&4.-!=5>!*',!6*?3-!=5@!*',!=5>!(2.!)34$+-.$!2(!

$%&'%(%)*'+!?-+9--':&.248!,%((-.-')-$!%'!&.-/!0*++-.!12340-5!;-)2',3/A!

*&-!9*$!-'+-.-,!%'+2!+7-!02,-3!*$!*!)21*.%*+-5!67%$!9*$!?-)*4$-A!%'!+7-!

+/8%)*33/!,-1-328%'&!?.*%'A!)2.+%)*3!+7%)B'-$$!,-).-*$-$!+7.24&724+!

*,23-$)-')-!CD%2.&%2!-+!*35A!>E@EF5!G(!)7*'&-$!%'!)2.+%)*3!&.-/!0*++-.!

+7%)B'-$$!%'!6;!*.-!*!)2'$-H4-')-!2(!*,*8+*+%2'!+2!+%)$A!+7-!.-3*+%2'$7%8!

?-+9--'!*&-!*',!&.-/!0*++-.!+7%)B'-$$!0*/!?-!,%((-.-'+!+2!+7*+!2(!+7-!

+/8%)*33/!,-1-328%'&!?.*%'5!<2.!-I*083-A!%').-*$-,!12340-!2(!+7-!8.-:

(.2'+*3!)2.+-I!9*$!.-82.+-,!8.-1%24$3/!%'!)7%3,.-'!9%+7!6;!CJ-+-.$2'!-+!*35A!

>EE@FA!97%)7!0*/!?-!,4-!+2!*!)208-'$*+2./!0-)7*'%$0!+7*+!*3329$!

)7%3,.-'!9%+7!6;!+2!&*%'!)2'+.23!21-.!+7-%.!+%)$!CK*.$7!-+!*35A!>EELM!J3-$$-'A!

N*'$*3!O!J-+-.$2'A!>EE#F5!67-.-(2.-!+7-!'-&*+%1-!)2..-3*+%2'!?-+9--'!*&-!

*',!&.-/!0*++-.!+7%)B'-$$!%'!+7-!(.2'+*3!32?-!0*/!?-!*88*.-'+!%'!+7-!

)2'+.23!&.248!?4+!'2+!+7-!6;!&.2485!P$!)*'!?-!$--'!%'!6*?3-!=5Q!*',!<%&4.-!

=5=!+7-.-!9-.-!0*'/!)34$+-.$!97-.-!+7-!6;!&.248!-I7%?%+-,!*!$%&'%(%)*'+!

82$%+%1-!)2..-3*+%2'!?-+9--'!&.-/!0*++-.!+7%)B'-$$!*',!*&-A!?4+!97-.-!+7-!

)2'+.23!&.248!7*,!+7-!+/8%)*3!'-&*+%1-!.-3*+%2'$7%85!6*?3-!=5=!%',%)*+-$!

+7-.-!9-.-!*3$2!*!(-9!)34$+-.$!97-.-!+7-!6;!&.248!7*,!*!'-&*+%1-!

)2..-3*+%2'!?-+9--'!*&-!*',!&.-/!0*++-.!+7%)B'-$$A!?4+!97-.-!+7-!)2'+.23!

&.248!7*$!*!82$%+%1-!)2..-3*+%2'5!

!

!"#$%&'()&*$+,-%.,&/0%.%&!1&2.3+4&0",&,5265758"6-$9&-058:%.&2.%9&;"--%.&

<3$+;%&-0"6&-0%&*1&2.3+4&=4>?(??@A(&

Value      
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

3.7766 64.94 69.0 -43.3 -9.8 right middle temporal gyrus 
3.0713 854.8 -16.7 -105. -3.4 left occipital pole 
2.8537 79.46 14.9 -92.3 19.6 right occipital pole 
2.7821 48.32 50.3 -22.5 6.3 right planum temporale 
2.6723 46.84 38.4 -9.5 6.8 right insula cortex 

&

&
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!"#$%&'()&*$+,-%.,&/0%.%&-0%&!1&2.3+4&0"5%&,6276869"7-$:&-0677%.&2.%:&;"--%.&

53$+;%&-0"7&-0%&*1&2.3+4&<4=>(>>?@(&&

Value  
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

-2.9858 129.19 28.4 -23.8 -32.6 right posterior temporal fusiform 
gyrus 

-2.9043 109.74 -22.7 -67.6 34.7 left superior lateral occipital 
cortex 

-2.8839 159.53 -29.0 0.9 -39.3 left anterior temporal fusiform 
cortex 

-2.835 135.97 -42.9 -81.8 -1.4 left lateral occipital gyrus 
-2.8103 43.33 20.5 -37.6 54.5 right postcentral gyrus (S1) 
-2.7519 58.44 -32.3 -4.6 47.7 left precentral gyrus  (M1) 
-2.7099 64.31 -16.4 47.6 34.4 left frontal pole 
-2.6522 77.54 -46.5 -4.8 -42.1 left inferior temporal gyrus 
-2.6265 33.11 -41.4 -71.2 22.1 left superior lateral occipital 

cortex 
-2.5608 51.49 -7.2 -45.1 52.9 left precuneus cortex 
-2.4802 39.23 -44.3 -52.7 22.7 left angular gyrus 
-2.4201 33.99 -51.4 -65.2 9.6 left inferior lateral occipital 

cortex 
-2.3918 24.95 21.7 40.1 42.7 right frontal pole 
-2.3173 24.91 -49.1 -21.6 -37.7 left posterior interior temporal 

gyrus 
!
!

!
A62+.%&'()&*$+,-%.,&/0%.%&2.%:&;"--%.&-069B7%,,&6,&,6276869"7-$:&C688%.%7-&67&

-0%&!1&2.3+4&5,(&937-.3$&2.3+4&<#$+%D&!1E*1F&3."72%&D&!1=*1@(&



!
!

"#!

!
!"#$%&'('&)$*+,%-+&./%-%&0-%1&2",,%-&3%4-%"+%+&.5,/&"0%&56&,/%&!7&0-8*9&"63&

564-%"+%+&.5,/&"0%&56&,/%&)7&0-8*9(&!/%&#%,.%%6:0-8*9&56,%-"4,586&%;;%4,+&

#%,.%%6&"0%&"63&0-%1&2",,%-&,/54<6%++&.%-%&;8*63&,8&#%&+5065;54"6,&",&"&

,/-%+/8$3&8;&9=>(>>?(&

&

Value 
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

-3.6857 129.03 -27.4 27.0 -12.3 left frontal orbital cortex 
-2.5388 30.55 44.0 17.4 17.8 right pars opercularis 

&

&

!"#$%&'(@&)$*+,%-+&./%-%&0-%1&2",,%-&564-%"+%+&.5,/&"0%&56&,/%&!7&0-8*9&"63&

3%4-%"+%+&.5,/&"0%&56&,/%&)7&0-8*9(&!/%&#%,.%%6:0-8*9&56,%-"4,586&%;;%4,+&

#%,.%%6&"0%&"63&0-%1&2",,%-&,/54<6%++&.%-%&;8*63&,8&#%&+5065;54"6,&",&"&

,/-%+/8$3&8;&9=>(>>?(&

&

Value 
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

3.3572 67.95 -34.0 -
42.9 

42.4 left superior parietal lobule 

2.911 73.56 53.2 -
56.1 

46.0 right superior lateral occiptial 
cortex 

2.8943 67.57 -13.4 -
69.2 

42.5 left precuneus cortex 

2.7852 57.51 43.0 23.0 37.2 right middle frontal gyrus 
2.6336 88.07 -36.0 37.0 8.9 left frontal pole 
2.6148 58.06 22.3 25.2 57.7 right superior frontal gyrus 
2.5745 58.83 -15.2 -

41.9 
64.1 left postcentral gyrus (S1) 

2.4828 32.25 50.7 39.0 21.1 right frontal pole 
2.4747 59.46 40.4 -

12.0 
20.0 right central opercular cortex 

2.4477 35.98 -5.7 -1.5 41.0 left anterior cingulate gyrus 
2.3179 42.6 -11.5 -

53.7 
64.9 left precuneus cortex 

2.3114 30.49 -43.7 -
67.8 

13.9 left superior lateral occipital 
cortex 

&

&

&

&



!
!

"#!

!
!"#$%&'()(*'+,$-.&%-'/0&%&'.0&'1#&'2-)'#%&3'41..&%'.0"567&--'58%%&,1."87'"-'

-"#7"9"517.,3':"99&%&7.';&./&&7'<='-$;>&5.-'17:'587.%8,'-$;>&5.-)'

'

()?'@&-$,.-*'@&,1."87-0"A';&./&&7'#%&3B41..&%'.0"567&--'17:'."5'-58%&-'

'

! $%&!'&()*+,-.%+/!0&*1&&-!$2!.34/*,4!.&5&'+*3!)-6!7'&3!4)**&'!

*%+89-&..!1).!*%&-!&:)4+-&6;!03!(,,9+-7!<,'!8(=.*&'.!1%&'&!*%&'&!1).!)!

.+7-+<+8)-*!/,.+*+5&!,'!-&7)*+5&!8,''&()*+,-!0&*1&&-!*%+89-&..!)-6!4,*,'!

)-6!/%,-+8!*+8!.8,'&.>!?%,-+8!)-6!4,*,'!*+8!.8,'&.!1&'&!&:)4+-&6!

.&/)')*&(3!0&8)=.&!.,4&!,<!*%&!8,'*+8)(!)'&).!=.&6!*,!/',6=8&!*%&.&!*+8.!

6+<<&'>!@,'!&:)4/(&;!*%&'&!4)3!0&!)!8,''&()*+,-!0&*1&&-!/%,-+8!*+8!.8,'&.!

)-6!*%&!*%+89-&..!,<!7'&3!4)**&'!+-!*%&!()-7=)7&!8&-*'&.!,<!*%&!0')+-!*%)*!

4)3!-,*!0&!)//)'&-*!1%&-!(,,9+-7!)*!A=.*!4,*,'!*+8!.8,'&.!,'!)!8,40+-&6!

.8,'&!,<!4,*,'!B!/%,-+8!*+8.>!!C.!8)-!0&!.&&-!+-!$)0(&.!D>E!FD>G!)-6!@+7='&.!

D>H!)-6!D>E;!*%&'&!1&'&!1+6&./'&)6!'&7+,-.!,<!7'&3!4)**&'!*%+89-&..!*%)*!

8,''&()*&6!.+7-+<+8)-*(3!1+*%!*+8!.8,'&.>!!

!

!

!
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!"#$%&'()(&*$+,-%.,&/0%.%&1.%2&3"--%.&-04567%,,&0",&"&,4174845"7-&7%1"-49%&

5:..%$"-4:7&/4-0&3:-:.&-45&,5:.%,&;<=>(>>)?(&

&

Value 
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

-5.1644 333.32 -38.6 -31.6 52.8 left post central gyrus (S1) 
-4.0196 230.6 24.0 0.9 58.5 right superior frontal gyrus 
-3.843 383.79 39.3 15.0 -46.5 left temporal pole 

-3.7053 70.1 -3.5 41.3 -31.7 left frontal medial cortex 
-3.4841 287.17 -46.7 8.6 2.3 left central opercular cortex 
-3.3922 323.07 -37.7 19.1 30.8 left middle frontal gyrus 
-3.3268 243.07 42.2 -91.2 0.9 right occipital pole 
-3.3014 239.26 -43.8 5.5 41.7 left precentral gyrus (M1) 
-3.192 400.14 -5.4 37.5 6.7 left anterior cingulate gyrus 

-3.1187 111.78 60.3 -59.1 -15.8 right inferior temporal gyrus 
-3.1038 46.24 -8.5 -48.5 75.4 left post central gyrus (S1) 
-3.0721 64.38 -41.2 -63.2 51.8 left superior lateral occipital 

cortex 
-3.0569 65.39 -45.2 -66.0 13.7 left inferior lateral occipital cortex 
-3.0255 311.11 47.8 -69.9 -5.7 right inferior lateral occipital 

cortex 
-3.0129 58.29 -39.2 -9.5 45.1 left precentral gyrus (M1) 
-2.978 101.78 23.1 -77.6 -6.5 right occipital fusiform gyrus 

-2.9567 55.36 -6.4 -67.9 35.3 left precuneus cortex 
-2.7639 48.84 22.7 -56.8 24.2 right precuneus cortex 
-2.7413 75.46 39.7 17.6 -10.8 right insular cortex 
-2.6797 43.88 43.1 -66.7 15.2 right inferior lateral occipital 

cortex 
-2.6463 81.73 -29.7 20.6 -25.2 right frontal orbital cortex 
-2.628 135.27 -21.4 28.7 45.6 left superior frontal gyrus 

-2.6074 59.93 -43.3 -84.1 -11.4 left inferior lateral occipital cortex 
-2.585 42.87 -48.1 -28.3 35.8 left post central gyrus (S1) 

-2.5668 61.81 45.1 2.3 43.8 right precentral gyrus (M1) 
-2.5176 48.61 -63.6 -31.5 32.0 left anterior supramarginal gyrus 
-2.4573 38.38 -28.1 10.7 52.8 left middle frontal gyrus 
-2.4301 35.79 58.1 11.7 26.0 right precentral gyrus (M1) 
-2.4214 40.11 51.3 -48.9 10.6 right middle temporal gyrus 
-2.392 21.82 35.6 -47.0 57.1 right superior parietal lobule 

-2.3345 35.12 -30.0 1.7 -45.6 left fusiform gyrus 
-2.3326 82.03 -24.6 -61.4 38.1 left superior lateral occipital 

cortex 
-2.3251 33.87 -32.1 -75.2 24.5 left superior lateral occipital 

cortex 
!

!

!

!
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!"#$%&'()&*$+,-%.,&/0%.%&1.%2&3"--%.&-04567%,,&0",&"&,4174845"7-&9:,4-4;%&

5:..%$"-4:7&/4-0&3:-:.&-45&,5:.%,&<9=>(>>?@(&

!
Value 
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

2.4504 28.06 7.6 21.5 -25.4 left lingual gyrus 
2.5537 71.22 -12.2 -67.0 3.1 right subcallosal cortex 

&

!
A41+.%&'(BC&*$+,-%.,&/0%.%&1.%2&3"--%.&-04567%,,&4,&,4174845"7-$2&5:..%$"-%D&

/4-0&3:-:.&-45&,5:.%,&<#$+%E7%1"-4;%&5:..%$"-4:7F&:."71%E9:,4-4;%&

5:..%$"-4:7@(&

&

&

&

&

&

&

&

&

&
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!"#$%&'()(&*$+,-%.,&/0%.%&1.%2&3"--%.&-04567%,,&0",&"&,4174845"7-&7%1"-49%&

5:..%$"-4:7&/4-0&;0:745&-45&,5:.%,&<;=>(>>?@(&

Value 
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

-3.496 174.14 -20.5 -0.3 52.3 left superior frontal gyrus 
-3.2289 101.22 -55.3 -35.2 30.3 left anterior supramarginal gyrus 
-3.177 176.84 15.0 64.0 15.8 right frontal pole 

-2.8233 5.17 -21.2 -20.2 -30.6 left anterior parahippocampal 
gyrus 

-2.72 16.11 -32.3 -43.8 43.0 left superior parietal lobule 
-2.5334 38.77 -24.2 41.2 17.7 left frontal pole 
-2.517 62.14 -12.1 61.4 19.4 left frontal pole 

-2.5038 52.67 -59.7 4.7 33.7 left precentral gyrus (M1) 
-2.4943 50.1 44.4 46.4 -22.1 right frontal pole 

 

!"#$%&'(A(&*$+,-%.,&/0%.%&1.%2&3"--%.&-04567%,,&0",&"&,4174845"7-&;:,4-49%&

5:..%$"-4:7&/4-0&;0:745&-45&,5:.%,&<;=>(>>?@(&

Value 
(-log(10)p) 

Cluster 
size 
(mm2) 

MNI coordinates Label 
x y z 

3.8273 254.58 23.0 -69.3 35.4 right superior lateral occipital 
cortex 

3.6445 129.92 -20.4 -57.9 -1.7 left lingual gyrus 
3.1657 198.92 -13.7 -93.7 -5.0 left occipital pole 

2.92 53.85 15.1 -40.4 80.3 right postcentral gyrus (S1) 
2.7837 53.18 -64.8 -45.9 -8.4 left middle temporal gyrus 
2.7714 102.61 42.8 -53.9 -21.6 right temporal occipital fusiform 

cortex 
2.7391 42.36 30.3 -39.2 60.2 right superior parietal lobule 
2.6772 89.21 35.0 -28.5 72.4 right postcentral gyrus (S1) 
2.5632 36.76 -24.7 -54.9 -5.1 left lingual gyrus 
2.5042 20.39 -63.6 -6.1 10.8 left postcentral gyrus (S1) 
2.4804 53.79 -22.3 -64.2 11.3 left intracalcarine cortex 
2.4345 33.97 -5.4 28.3 -33.3 left frontal medial cortex 
2.3786 25.37 37.9 -56.1 46.3 right angular gyrus 
2.3196 105.81 -13.9 -76.8 -8.1 left lingual gyrus 
2.3109 35.61 45.9 -21.7 64.2 right postcentral gyrus (S1) 

&
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%&'()!*+&)'%,!-,./,,0!1+&'*!)233,+,0%,4!20!.5,!*,+%,0.61,!&3!789:!42106(!
%5601,;<!=0!.5,!0,>.!4,%.2&0!=!/2((!,>6?20,!.5,!4.+'%.'+6(!20.,+@
5,?24*5,+2%!%&00,%.2A2.B!&3!.5,!CDE!60)!2.F4!+,(6.2&0452*!.&!.&02%!GE7E!
(,A,(4<!!
!
!"#$%&'$(')*+,-./&,0$1'+2''.$3454$6-.6'.+(*+,-./$*.7$+&'$/+(86+8(*)$

6-..'6+,9,+:$-;$+&'$<=4"$

$

! =0!H56*.,+!I!=!,>*(&+,)!)233,+,0%,4!-,./,,0!.5,!JC!1+&'*!60)!
.B*2%6((B!),A,(&*201!%&0.+&(!1+&'*!20!/52.,!?6..,+!?2%+&4.+'%.'+,!'4201!
)233'42&0!.,04&+!2?61201!K:J=;<!80,!&3!.5,!?&4.!20.+21'201!320)2014!/64!
.56.!.5,!20.,+@5,?24*5,+2%!%&00,%.2A2.B!&3!D"!60)!CDE!/64!5215(B!
%&++,(6.,)!/2.5!?&.&+!.2%!4%&+,4!K4,,!H56*.,+!IL!M21'+,!I<N;<!JC!4'-O,%.4!
/2.5!.5,!?&4.!4,A,+,!?&.&+!.2%!4B?*.&?4!6(4&!56)!.5,!5215,4.!ME!20!6!
4,%.2&0!&3!.5,!%&+*'4!%6((&4'?!.56.!O&20,)!.5,!CDE!6%+&44!5,?24*5,+,4<!
J5,!+&(,!&3!.5,!%&+*'4!%6((&4'?!24!.&!20.,1+6.,!203&+?6.2&0!6%+&44!
5,?24*5,+,4<!!=.!)&,4!.524!-B!?&)'(6.201!,>%2.6-2(2.B!&3!5&?&(&1&'4!
%&+.2%6(!6+,64!K7(&&?!P!QB),L!IRRS;<!=0),,)L!ME!?,64'+,)!3+&?!.5,!6+,6!
&3!.5,!%&+*'4!%6((&4'?!.56.!*+&O,%.4!.&!D"!564!-,,0!3&'0)!.&!+,(6.,!.&!JDC!
?&.&+!.5+,45&()T!6!?,64'+,!&3!%&+.2%6(!,>%2.6-2(2.B!KU(V**,(!,.!6(<L!IRR$;<!
E4!320)2014!3+&?!.5,!*+,A2&'4!./&!4,%.2&04!56A,!2?*(2,)!.56.!20%+,64,)!
GE7E!(,A,(4!20!.5,!CDE!56A,!.5,!3'0%.2&06(!%&04,W',0%,!&3!+,)'%201!
%&+.2%6(!,>%2.6-2(2.BL!2.!24!+,64&06-(,!.&!,>*(&+,!5&/!%&+*'4!%6((&4'?!20*'.4!
+,(6.,!.&!GE7E!(,A,(4<!D,60!ME!A6(',4!/,+,!,>.+6%.,)!3+&?!60!X8=!20!.5,!
-&)B!&3!.5,!%&+*'4!.56.!*+&O,%.4!.&!CDE!-2(6.,+6((B!K+,3,+!.&!H56*.,+!"!3&+!
?,.5&)&(&12%6(!),.62(4!&3!.524!*+&%,44;<!J5,4,!/,+,!.5,0!%&++,(6.,)!/2.5!
.5,!?,.6-&(2.,4!&3!20.,+,4.L!GE7E!60)!1('.6?20,<!!
!
!
!
!
!
!



!
!

"#$!

!

!
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'

! %&!'()!*+!&++)!,)!-,./0+!1234!56+0+!7(&!(!&,.),8,'()5!9:&,5,;+!
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GH+(0&:)I&!CJK2LM4!9NK2K"O2!P:!:56+0!+Q9<:0+>!':00+<(5,:)!7(&!&,.),8,'()52!
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,&!56:/.65!5:!=:&5<?!0+8<+Q!(Q:)!>+)&,5?!GS(6<!+5!(<24!TKKLO2!U6+0+8:0+!R!'()!
,)5+090+5!-,./0+!123!(&!8:<<:7&V!UA!&/*@+'5&!7,56!,)'0+(&+>!,)5+0D
6+=,&96+0,'!':))+'5,;,5?!*+57++)!AB%!*,<(5+0(<<?!G,2+2!6,.6+0!-%O4!6(;+!
56+!6,.6+&5!E%F%!':)'+)50(5,:)&!,)!AB%4!()>!(<&:!56+!6,.6+&5!=:5:0!5,'!
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,)'0+(&+>!5:),'!<+;+<&!:8!E%F%!=(?!*+4!,)!9(054!>0,;+)!*?!,)5+0D
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! %&'!()*+,-(./0*!'12*.30+,.4!.5!'*'60+'/!7898!:.4:'4+30+,.4;!,4!
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3'*0+'/!+.A!;(0**'3!=BC!0(2*,+)/'!,4!+&'!2'3,./!23':'/,4?!6.*,+,.40*!
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,4!4')3.+>2,:0*!2.2)*0+,.4;!,;!*03?'*>!,45*)'4:'/!M>!,42)+!53.(!23'(.+.3!
:.3+,:0*!03'0;K!=>!3';)*+;!;)??';+!+&0+!2'.2*'!@,+&!%<!/.!4.+!;&.@!+&,;!
20++'34!.5!(./)*0+,.4!M':0);'!.5!/':3'0;'/!,42)+!53.(!+&'!<=8!+.!="!/)'!
+.!,4:3'0;';!,4!+&'!,4&,M,+,.4!.5!+&'!<=8K!!
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,%2,E,5-*D!*G98!5-!52'!89:!*'&.1'&!5,1!/D=)5-=/!;90%5-+0%,!'5!06>(!?@@HI!
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%-5!*'&.1'!5,1!/D=)5-=/!;9.%120.!'5!06>(!?@@?I!K*52!'5!06>(!?@@LEB>!!G2,/!

1-.6&!E'!E'10./'!52'!89:!*'1',+'/!0!6-5!-4!,%).5!4*-=!52'!/5*,05.=(!32,12!

,/!&D/4.%15,-%06!,%!G8(!/-!,%1*'0/,%7!52'!,%2,E,5,-%!-4!52'!89:!=0D!*'&.1'!

52'!0=-.%5!-4!'C1,505-*D!,%).5!/'%5!-%!5-!9">!$%&''&(!M.%7!'5!06>!;?@"NB!

*')-*5'&!5205!0!*'&.15,-%!,%!OKPQ!/,7%06!120%7'!,%!E-52!9"!0%&!89:!30/!

-E/'*+'&!4-*!/.ER'15/!3,52!G8!&.*,%7!0!1-7%,5,+'!1-%5*-6!=-5-*!50/S>!G2'!

*'&.15,-%!,%!OKPQ!30/!*'605'&!5-!50/S!)'*4-*=0%1'!/.12!5205!52-/'!3,52!

52'!40/5'/5!*'/)-%/'!06/-!20&!52'!6'0/5!OKPQ!/,7%06!120%7'>!G2,/!/.77'/5/!

5205!*'&.1,%7!52'!'C1,50E,6,5D!-4!52'/'!0*'0/!401,6,505'/!/.11'//4.6!=-5-*!

*'/)-%/'>!$%!=D!9T8!/5.&D!$!4-.%&!5205!'6'+05'&!6'+'6/!-4!U:O:!0*'!*'605'&!

5-!*'&.1'&!OKPQ!/,7%06!120%7'!,%!0!=-5-*!50/S(!32,12!/.77'/5/!5205!52'!

50/SV*'605'&!OKPQ!4,%&,%7/!*')-*5'&!ED!M.%7!'5!06>!;?@"NB!=0D!E'!)0*56D!

&*,+'%!ED!,%1*'0/'&!5-%,1!U:O:>!!

!
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!
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%&'()*!'+,-!)-.)!)-%'(!/0)-!)-(!')((1(')!'2%1(!-.3(!)-(!2(.')!.4%+&)!%5!)0,'6!
7-0'!'+88(')'!)-.)!-.30&8!'(3(9(!4%)%9!)0,'!,%+2:!;(!0&52+(&,0&8!)-(!
4%:+2.)0%&!%5!,%9)0,.2!(<,0).;020)=!19(,(:0&8!.!4%3(4(&)6!>'!)0,'!.9(!20?(2=!
)%!;(!,.+'(:!;=!.!-=1(9@(<,0).;020)=!%5!4%)%9!.&:!19(@4%)%9!,%9)0,.2!.9(.'*!
0)!0'!20?(2=!)-.)!)-%'(!1(%12(!/0)-!)-(!4%')!'(3(9(!)0,'!.2'%!-.3(!)-(!-08-(9!
2(3(2'!%5!(<,0).)%9=!0&1+)'!)%!)-(!AB>!59%4!)-(!;.'.2!8.&820.!)-.&!)-%'(!
/0)-!2(''!'(3(9(!)0,'6!7-(9(5%9(*!.&!(2(3.)(:!,%&,(&)9.)0%&!%5!)%&0,!C>D>!0'!
20?(2=!)%!;(!.!5+&,)0%&.2!,%&'(E+(&,(!%5*!%9!9(.,)0%&!)%*!-=1(9@(<,0).;020)=!
%5!)-(!AB>*!/-0,-!19%:+,('!)0,'6!7-0'!4(.&'!)-.)!.2)-%+8-!9(:+,0&8!)-(!
.,)030)=!%5!B"!.&:!AB>!4.=!.0:!0&!'+,,(''5+2!4%)%9!9('1%&'('!0&!'+;F(,)'!
/0)-!7A!G(686!'+,,(''5+2!,%412()0%&!%5!.!;+))%&!1+'-!0&!.!8%H&%!8%!).'?I*!0)!
4.=!&%)!;(!.!4(,-.&0'4!)-.)!2(.:'!)%!.!2%&8@)(94!9(:+,)0%&!0&!)0,'6!
J.)-(9*!0)!0'!.!9(.,)0%&!)%!.&!%3(9@(<,0).;2(!'=')(46!!

!
K+9)-(9!(30:(&,(!)-.)!(2(3.)(:!2(3(2'!%5!)%&0,!C>D>!4.=!;(!.!

9(.,)0%&!)%!-=1(9@(<,0).;020)=!,%4('!59%4!)-(!9(2.)0%&'-01!;()/((&!0&)(9@
-(40'1-(90,!')9+,)+9.2!,%&&(,)030)=!%5!)-(!AB>*!C>D>!2(3(2'*!.&:!4%)%9!)0,!
',%9('6!L&!)-0'!,-.1)(9!L!9(1%9)(:!)-.)!0&,9(.'(:!K>!59%4!)-(!;%:=!%5!)-(!
,%91+'!,.22%'+4!)-.)!,%&).0&'!50;9('!19%F(,)0&8!)%!;02.)(9.2!AB>!9(2.)(!)%!
0&,9(.'(:!BJA@C>D>!0&!)-(!AB>6!L&!M-.1)(9!$!L!.2'%!9(1%9)(:!)-.)!K>!59%4!
)-0'!9(80%&!-.'!.!1%'0)03(!9(2.)0%&'-01!/0)-!4%)%9!)0,!',%9('*!'+,-!)-.)!
)-%'(!/0)-!)-(!4%')!'(3(9(!4%)%9!)0,'!.2'%!-.3(!)-(!4%')!K>6!K>*!0&!'+,-!.!
+&05%94!.9(.!.'!)-(!;%:=!%5!)-(!,%91+'!,.22%'+4*!0'!)-%+8-)!)%!4%')2=!
9(52(,)!.<%&!:(&'0)=!;(,.+'(!)-(9(!.9(!.!2%/!&+4;(9!%5!,9%''0&8!50;9('!
GN.-2!()!.26*!$OOPI6!L&)(9@-(40'1-(90,!,%&&(,)030)=!)-9%+8-!)-(!,%91+'!
,.22%'+4!0'!2.98(2=!(<,0).)%9=!GD2%%4!Q!R=:(*!$OOSI6!7-0'!2(.:'!)%!)-(!
0&)(919().)0%&!)-.)!(2(3.)(:!)%&0,!C>D>!2(3(2'!0&!)-(!AB>!4.=!;(!:903(&!
;=!0&,9(.'(:!(<,0).)%9=!0&1+)!)-9%+8-!)-(!,%91+'!,.22%'+46!T+)!.&%)-(9!
/.=*!9(:+,0&8!)-(!0&)(9@-(40'1-(90,!(<,0).)%9=!0&1+)!)%!)-(!AB>!4.=!2(.:!
)%!.!9(:+,)0%&!0&!)0,'!;=!9(:+,0&8!)-(!(<,0).;020)=!%5!)-0'!.9(.6!L5!)-0'!%,,+9'*!
)-(9(!0'!2(''!(<,0).)%9=!0&1+)!:9030&8!+1!)-(!82+).4.)(980,!.,)030)=!%5!)-(!
AB>*!.&:!2(''!&((:!5%9!9(.,)03(!0&,9(.'('!0&!)%&0,!C>D>!)%!,%41(&'.)(!5%9!
)-(!%3(9@.,)030)=6!!
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R*4%'(4.&4(2!@,.3)&1!(%!,-D!:$AAXC!4(3&4%(>!/104(,)(>!KGL9G"!

F*10%/&1,-!0&*3-/16!>*4/16!%/0)!F&4!,>*-%)!7/%'!VK!0&.3,4(>!%&!././09%/0)!

3(4F&4.(>!+5!,!0&1%4&-!64&*3D!V,8(1!%&6(%'(4!%'/)!(</>(10(!)*66()%)!%',%!

/104(,)/16!%'(!/1'/+/%/&1!&F!%'(!KGL!4(>*0()!%/0)!+5!/1'/+/%/16!

>5)F*10%/&1,-!)/61,-)!F4&.!%'(!+,),-96,16-/,!,1>!+5!>(04(,)/16!%'(!,.&*1%!

&F!(J0/%,%&45!)/61,-)!)(1%!&1!%&!G"D!V'/)!)*66()%)!%',%!4(>*0/162!4,%'(4!
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%&'(!)(&'(*+(,-!%&)!*.(()*%+/+%0!1)%2))(!%&)!345!'(6!4"!+7!8+9)80!%.!1)!

1)():+*+'8!+(!;)6<*+(,!%+*7-!*.(%;';0!%.!='(.7-!>.)77();!'(6!4<(*&'<?7!

@AB"$C!/+)2D!!

!

! E(6))6-!+(!%&)!4>3!)FG);+H)(%!;)G.;%)6!+(!I&'G%);!#-!E!:.<(6!

)8)/'%)6!=5J5!8)/)87!:.;!%&)!K3!,;.<G!*.HG';)6!%.!%&)!*.(%;.8!,;.<G!+(!

%&)!345!.(80D!L8)/'%)6!345M=5J5!'87.!&'6!'!(),'%+/)!;)8'%+.(7&+G!2+%&!

%'79M;)8'%)6!G);*)(%',)!*&'(,)!+(!:4>E!JNOP!7+,('8-!7.!%&'%!%&.7)!2+%&!%&)!

&+,&)7%!*.(*)(%;'%+.(!.:!345!=5J5!&'6!%&)!8.2)7%!JNOP!;)7G.(7)!+(!'!

H.%.;!%'79D!K&+7!7<,,)7%7!%&'%!%&)!:<(*%+.('8!*.(7)Q<)(*)!.:!)8)/'%)6!

=5J5!+(!0.<(,!G).G8)!2+%&!K3!+7!%.!;)6<*)!%&)!)F*+%'1+8+%0-!.;!

;)7G.(7+/)()77-!.:!%&)!345D!5!G.77+18)!)FG8'('%+.(!.:!2&0!%&+7!H+,&%!

.**<;-!+(!8+()!2+%&!%&)!;)'7.(+(,!.:!%&)!G;)/+.<7!G';',;'G&7-!+7!%&'%!G).G8)!

2+%&!K3!';)!+(*;)'7+(,!%&)!+(&+1+%+.(!.:!%&)!345!%.!+(%);;<G%!)F*)77+/)!

7+,('87!:;.H!%&)!7%;+'%<HD!K&+7!H)'(7!%&'%!:)2);!7+,('87!2+88!1)!G'77)6!.(!

%.!4"-!8)'/+(,!%&)!8)/)87!.:!=5J5!'(6!=8<%'H'%)!+(!4"!;)8'%+/)80!(.;H'8D!!

!

! K2.-!+(6)G)(6)(%!;)/+)2!G'G);7!@='(.7-!>.)77();!'(6!4<(*&'<!

AB"$-!'(6!R<(,!)%!'8D-!AB"$C!*'88)6!.(!)/+6)(*)!:;.H!K43!7%<6+)7!@)D,D!

S)+7)!)%!'8D-!AB"BT!R'*97.(!)%!'8D-!AB"AC!%.!7<,,)7%!%&'%!+(!%&)!'*%+/)!7%'%)-!

G).G8)!2+%&!K3!&'/)!'(!+(&+1+%.;0!H)*&'(+7H!%&'%!.**<;7!%.!'88.2!%&)H!%.!

G;.6<*)!/.8<(%';0!H./)H)(%7!2+%&.<%!+(%);:);)(*)!:;.H!%+*7D!E(!I&'G%);!

U!E!&'/)!;)G8+*'%)6!%&)!G;)/+.<7!:+(6+(,!%&'%!G).G8)!2+%&!K3!6.!(.%!7&.2!

%&)!7'H)!6;'H'%+*!+(*;)'7)!+(!*.;%+*'8!)F*+%'1+8+%0!+(!%&)!G);+.6!G;)*)6+(,!

/.8+%+.('8!H./)H)(%!%&'%!%0G+*'880!6)/)8.G+(,!0.<(,!G).G8)!7&.2D!E!'87.!

:.<(6!%&'%!%&)!)F%)(%!%.!2&+*&!*.;%+*'8!)F*+%'1+8+%0!.:!4"!2'7!H.6<8'%)6!

G;)*)6+(,!H./)H)(%!.(7)%!2'7!(),'%+/)80!;)8'%)6!%.!%+*!7)/);+%0-!7.!%&'%!

%&.7)!2+%&!%&)!H.7%!7)/);)!%+*7!&'6!%&)!8)'7%!'H.<(%!.:!H.6<8'%+.(D!K&+7!

*.<86!1)!1)*'<7)!%&.7)!2+%&!%&)!H.7%!7)/);)!%+*7!&'/)!%&)!H.7%!

607:<(*%+.('8!:+;+(,!:;.H!%&)!7%;+'%<H-!2&+*&!())67!%.!1)!;)6<*)6!+(!.;6);!

%.!7<**)77:<880!G);:.;H!'!/.8<(%';0!H./)H)(%!2+%&.<%!+(%);;<G%+.(!:;.H!

%+*7D!L::)*%+/)80-!%+*!7<GG;)77+.(!&'7!%.!.**<;!'%!%&)!7'H)!%+H)!'7!G;)G';+(,!

%.!)(,',)!+(!'!/.8<(%';0!'*%+.(D!!
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!

! %&'()*'+,'*-!./!0)12(*'!3-!4!'*2,'(*5!()1(!()*!678!1+29.(&5*!(,!1!

:6;!2&9<*!5*9.=*'*5!./!()*!>./19!2*'.,5!?*>,'*!+,=*+*/(!,/<*(!@1<!

/*A1(.=*9B!C,''*91(*5!@.()!DEFE!9*=*9<!./!()*!;6EG!:).<!<&AA*<(<!()1(!

(),<*!./5.=.5&19<!@.()!()*!<+199*<(!678!1+29.(&5*<-!1/5!()&<!(),<*!@),!

5.5!/,(!)1=*!1/!./C'*1<*5!./!()*!*HC.(1?.9.(B!,>!6"!2'*C*5./A!+,=*+*/(!

,/<*(-!19<,!)1=*!()*!+,<(!*9*=1(*5!DEFE!9*=*9<!./!()*!;6EG!:).<!'*<&9(!

<&AA*<(<!()1(!()*!678!'*<2,/<*!./!()*!91<(!2*'.,5!?*>,'*!+,=*+*/(!,/<*(!

.<!91'A*9B!./>9&*/C*5!?B!./2&(<!>',+!()*!;6E-!1/5!?B!./C'*1<./A!()*!

./).?.(.,/!,>!()*!;6E!.(!)1<!'*5&C*5!./>9&*/C*!,/!()*!*HC.(1?.9.(B!,>!6"G!

:1<I!2*'>,'+1/C*-!),@*=*'-!.<!/,(!.+21.'*5-!1<!*=.5*/C*5!?B!()*!<.+.91'!

2*'>,'+1/C*!?*(@**/!A',&2<!,/!()*!A,J/,!A,!(1<I!&<*5!./!0)12(*'!$!

7H2*'.+*/(!,/*G!!:).<!.<!>&'()*'!*=.5*/C*!()1(!'*5&C./A!()*!./2&(!6"!)1<!

>',+!()*!;6E!+1B!?*!?*/*>.C.19!./!C,/(',99./A!(.C<!1/5!2',5&C./A!

<&CC*<<>&9!=,9&/(1'B!1C(.,/<!./!B,&/A!2*,29*!@.()!<*=*'*!(.C<G!!

!

!"#$%$&'()&$*+,*-*.*'+$/0(,)+*1/$.'$('+.2'&$.*(1$

$

! 6B!'*<*1'C)!<,!>1'!9*15<!(,!1!<.(&1(.,/!@)*'*!()*!?'1./!.<!1512(./A!

(,!5B<>&/C(.,/19!<('.1(19!1C(.=.(B!()',&A)!'*5&C./A!()*!/&+?*'!,>!

*HC.(1(,'B!./2&(<!(,!6"G!:)*!.<,91(.,/!,>!6"!>',+!*HC*<<.=*!*HC.(1(,'B!

<.A/19<!@,&95!199,@!,/9B!()*!<(',/A*<(!<.A/19<!(,!?*!21<<*5!,/!(,!?*C,+*!

+,(,'!'*<2,/<*<G!:).<!<B<(*+!.<!9.I*9B!(,!>1=,&'!=,9&/(1'B!+,=*+*/(<-!

'1()*'!()1/!(.C<G!K*5&C./A!()*!*HC.(1(,'B!./2&(!(,!6"!C,&95-!./!()*!9,/A!'&/-!

9*15!(,!()*!(.C!'*+.<<.,/!()1(!.<!'*2,'(*5!./!()*!+1L,'.(B!,>!B,&/A!15&9(<!

@.()!:;G!:)*!'*<*1'C)!./!().<!()*<.<!)1<!2,./(*5!(,@1'5<!(@,!2,<<.?9*!

+*C)1/.<+<!?B!@).C)!()*!1+,&/(!,>!*HC.(1(,'B!<.A/19<!(,!6"!C,&95!?*!

'*5&C*5G!:)*!>.'<(!.<!?B!'*5&C./A!()*!/&+?*'!,>!./(*'M)*+.<2)*'.C!

C,//*C(./A!>.?'*<-!1<!5*+,/<('1(*5!?B!()*!2,<.(.=*!'*91(.,/<).2!?*(@**/!

+,(,'!(.C<!1/5!%E!+*1<&'*5!>',+!()*!<*C(.,/!./!()*!?,5B!,>!()*!C,'2&<!

C199,<&+!()1(!C,/(1./<!2',L*C(.,/<!(,!6"!,'!()*!;6EG!FB!'*5&C./A!().<!

./(*'M)*+.<2)*'.C!*HC.(1(,'B!<.A/199./A-!()*!,=*'199!9*=*9!,>!*HC.(1(.,/!,>!

6"!,'!()*!;6E!@,&95!?*!'*5&C*5G!:)*!<*C,/5!+*C)1/.<+!.<!?B!./C'*1<./A!
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$%&!'&(&'!)*!+,%+-+$)./!,&0.)$.1,23+$$&.!4565!+,!$%&!7859!12!1!3&1,2!)*!

:),$.)''+,;!&<:&22!2+;,1''+,;!-&*).&!+$!.&1:%&2!8"=!

!

!>,!?%1@$&.!#!>!A&3),2$.1$&A!$%1$!B5!*.)3!$%&!2&:$+),!)*!$%&!:).@02!

:1'')203!$%1$!:),$1+,2!@.)C&:$+),2!$)!$%&!785!+2!@)2+$+(&'/!:)..&'1$&A!D+$%!

4565!:),:&,$.1$+),!*.)3!$%&!785!EF>=!G%+2!20;;&2$2!$%1$!+,:.&12&A!'&(&'2!

)*!4565!1.&!1!.&1:$+),!$)!&<:+$1$)./!+,@0$H!$%)2&!+,A+(+A01'2!D+$%!$%&!3)2$!

+,$&.I%&3+2@%&.+:!:),,&:$+(+$/!J+=&=!&<:+$1$)./!+,$&.I%&3+2@%&.+:!+,@0$K!

1'2)!%1(&!$%&!%+;%&2$!'&(&'2!)*!4565=!>$!+2!$%&.&*).&!'+L&'/!$%1$!&'&(1$&A!

$),+:!4565!'&(&'29!1,A!.&A0:&A!3)A0'1$+),!)*!:).$+:1'!&<:+$1-+'+$/!+,!8"9!

1.&!+33&A+1$&!.&1:$+),2!$)!1,!)(&.I&<:+$1-'&!2/2$&39!D%+:%!:)0'A!%1(&!

A&(&')@&A!$)!L&&@!'&(&'2!)*!&<:+$1$+),!0,A&.!:),$.)'!12!@1.$!)*!1!,1$0.1'!

%)3&)2$1$+:!3&:%1,+23!$%1$!$/@+:1''/!L&&@2!$%&!-1'1,:&!)*!&<:+$1$+),!1,A!

+,%+-+$+),!+,!:%&:L=!G%&2&!.&1:$+(&!1A1@$1$+),2!1.&!3).&!1@@1.&,$!+,!$%)2&!

@&)@'&!D+$%!$%&!3)2$!2&(&.&!$+:29!@&.%1@2!-&:102&!$%&2&!@&)@'&!%1(&!$%&!

%+;%&2$!'&(&'2!)*!A/2*0,:$+),1'!2$.+1$1'!2+;,1''+,;=!52!20:%9!$%&/!D)0'A!%1(&!

$%&!3)2$!&<:+$1$)./!2+;,1'2!$)!8"9!D%+:%!,&&A!$)!-&!+,%+-+$&A!).!

+,$&..0@$&A!+,!).A&.!$)!@.)A0:&!20::&22*0'!()'0,$1./!3)(&3&,$2=!!

!

G%&!A&(&')@3&,$!)*!D%+$&!31$$&.!1,A!;.&/!31$$&.!A0.+,;!$%&!

:.+$+:1'!@&.+)A!)*!1A)'&2:&,:&!+2!'+L&'/!$)!-&!;.&1$'/!+,*'0&,:&A!-)$%!-/!$+:2!

$%&32&'(&29!1,A!-/!$%&!:),2:+)02!20@@.&22+),!1,A!:),$.)'!)*!$+:2!$%1$!

31,/!/)0,;!@&)@'&!D+$%!G7!1$$&3@$=!80:%!'+L&!$%&!302+:+1,2!$.1+,+,;!+,!

@+1,)!@'1/+,;!J6&,;$22),!&$!1'=9!MNN#K9!+,A+(+A01'2!D+$%!G7!2@&,A!31,/!

%)0.2!1$$&3@$+,;!$)!20@@.&22!$+:2=!>$!+2!'+L&'/!$%1$!$%&!&(&,$01'!.&3+22+),!+,!

$+:!2/3@$)32!$%1$!%1@@&,2!$)!$%&!31C).+$/!)*!/)0,;!@&)@'&!A+1;,)2&A!D+$%!

G7!%1@@&,2!-&:102&!)*!%)D!$%&!A&(&')@3&,$!)*!D%+$&!1,A!;.&/!31$$&.!+2!

1**&:$&A!-/!$%+2!$+:!20@@.&22+),9!D%+:%!:),:0.2!D+$%!O'&22&,9!61,21'!P!

O&$&.2),Q2!JMNNRK!(+&D=!S)D&(&.9!O'&22&,9!61,21'!P!O&$&.2),!JMNNRK!

20;;&2$&A!1!3)A&'!D%&.&!+,:.&12&A!+,@0$!*.)3!$%&!A).2)'1$&.1'!@.&*.),$1'!

:).$&<!$)!3)$).!1,A!@.&3)$).!:).$+:1'!1.&12!D)0'A!'&1A!$)!;.&1$&.!

:);,+$+(&!:),$.)'!)(&.!$+:2=!>,!3/!$%&2+2!>!%1(&!@.&2&,$&A!1,!1'$&.,1$+(&!
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%&''(%)*+,-!./(0(!)/(!(1(,)&23!4+,)0+3!+5!)*4%!+44&0%!)/0+&'/!3+423!
*,/*6*)+07!80+4(%%(%!)+!0(9&4(!)/(!2:+&,)!+5!(;4*)2)+07!%*',233*,'!)+!<"=!!

!
>1*9(,4(!5+0!)/*%!)/(+07!4+:(%!50+:!5<?@!(;8(0*:(,)%!+5!4+',*)*1(!

4+,)0+3!)2%A%!./*4/!%/+.!)/2)!%&6B(4)%!.*)/!CD!/21(!2!0(9&4(9!EFGH!
0(%8+,%(!*,!80*:207!:+)+0!4+0)(;!4+:820(9!)+!2!)78*42337!9(1(3+8*,'!
4+,)0+3!'0+&8-!9(%8*)(!%*:*320!6(/21*+&023!8(05+0:2,4(!IJ24A%+,!()!23=-!
KL""M!J&,'!()!23=-!KL"NO=!C/*%!0(%(204/!%&''(%)%!)/2)!/21*,'!2!3(%%!24)*1(!
<"!3(29%!)+!%&44(%%5&3!)2%A!8(05+0:2,4(!*,!8(+83(!.*)/!CD=!P%*,'!:7!1*(.-!
*,40(2%(9!*,53&(,4(!50+:!)/(!9+0%+32)(023!80(50+,)23!4+0)(;!)+!<"!.+&39!
24)&2337!6(!9()0*:(,)23!*,!4+,)0+33*,'!)*4%-!2%!*)!.+&39!*,)0+9&4(!:+0(!
(;4*)2)+07!*,8&)=!C/*%!4+&39!(;832*,!./7!2!8+%*)*1(!0(32)*+,%/*8!6().((,!
./*)(!:2))(0!80+B(4)*,'!50+:!)/(!80(50+,)23!4+0)(;!2,9!)/(!%(1(0*)7!+5!
:+)+0!)*4!%7:8)+:%!/2%!6((,!80(1*+&%!0(8+0)(9!IJ24A%+,!()!23=-!KL""O=!
C/+%(!.*)/!:+0(!*,8&)%!50+:!)/(!80(50+,)23!4+0)(;!/21(!.+0%(!)*4%!
6(42&%(!)/(7!/21(!:+0(!(;4*)2)+07!*,8&)%-!:&4/!3*A(!)/(!*,40(2%(9!
*,)(0/(:*%8/(0*4!4+,,(4)*+,%=!Q+.(1(0-!@!9*9!,+)!5*,9!2,7!0(32)*+,%/*8!
6().((,!./*)(!:2))(0!80+B(4)*,'!50+:!)/(!80(50+,)23!4+0)(;!2,9!)*4!
%(1(0*)7-!%+!@!42,,+)!%&88+0)!)/*%!3*,(!+5!0(2%+,*,'!&%*,'!:7!4&00(,)!92)2=!!

!
!"#$%&'&()(&*+,$)+-$.*+,&-/0)(&*+,$1*0$12(20/$0/,/)0.3$

$

@)!*%!*:8+0)2,)!)+!4+,%*9(0!)/2)!CD!*%!2!1(07!4+:83(;!9*%+09(0=!<2,7!
8(+83(!.*)/!CD!/21(!2)!3(2%)!+,(!4+R:+06*9!9*%+09(0-!*,43&9*,'!FSH!2,9!
THQH-!2,9!)/(!%2:83(%!&%(9!*,!)/*%!)/(%*%!.(0(!0(80(%(,)2)*1(!+5!)/(!
29+3(%4(,)!CD!8+8&32)*+,!*,!)/*%!0(%8(4)=!C/(!5+4&%!+5!)/*%!0(%(204/!/2%!
6((,!:2*,37!+,!)/(!:+)+0!%7%)(:-!2,9!2%!%&4/-!/2%!+,37!5+4&%(9!+,!:+)+0!
)*4%=!@!&,9(0%)2,9!)/2)!*,!)/(!:2B+0*)7!+5!8(+83(!.*)/!CD!:+)+0!)*4%!20(!,+)!
)/(*0!+,37!%7:8)+:-!2,9!)/2)!9(1(3+8:(,)23!4/2,'(%!*,!602*,!%)0&4)&0(!
20(!3*A(37!)+!0(32)(!)+!2!./+3(!02,'(!+5!6(/21*+&0%=!T!:+0(!(;)(,%*1(!%)&97!
+5!)/(!02,'(!+5!%7:8)+:%!2,9!4+R:+06*9*)*(%!2%%+4*2)(9!.*)/!CD-!2,9!)/(*0!
*:824)!+,!602*,!9(1(3+8:(,)!.2%!6(7+,9!)/(!%4+8(!+5!)/*%!)/(%*%=!U+0!)/*%!
0(2%+,-!2!0('*+,!+5!*,)(0(%)!2880+24/!.2%!29+8)(9-!.*)/!2!5+4&%!+,!<"!2,9!
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%&'!()*!+',-./'!01!%&'/'!-2'-/!345065'7'4%!34!%3,!8209.,%304!-49!

/.882'//304:!;.%.2'!2'/'-2,&!<0.69!+'4'13%!1207!-!+20-9'2!/,08'!%0!+'%%'2!

-,,0.4%!102!3493539.-6!9311'2'4,'/!34!/=78%07/!-49!+2-34!9'5'6087'4%:!!

! !

! >4!?&-8%'2!@!>!9'704/%2-%'9!%&'!./'1.64'//!01!-908%34A!-!

7.6%35-23-%'!-4-6=/3/!%',&43B.'!C(D)E:!(.,&!7.6%35-23-%'!-4-6=/'/!,0.69!

+'!-!A009!%006!34!1.%.2'!2'/'-2,&!%0!,07+34'!341027-%304!1207!9311'2'4%!

,6343,-6F!8/=,&060A3,-6!-49!4'.20/,3'4,'!7'-/.2'/!%0!,2'-%'!709'6/!%&-%!

7-=!+'!-+6'!%0!82'93,%!40%!G./%!A20.8!0<4'2/&38F!+.%!<3%&!-!6-2A'!

604A3%.934-6!9-%-/'%F!,6343,-6!0.%,07':!!H&'!,0786'I3%=!01!93/029'2/!/.,&!-/!

H(!<0.69!+'4'13%!1207!/.,&!/%-%3/%3,-6!709'6634AF!-/!3%!3/!63J'6=!%&-%!/07'!

134934A/!-2'!+'%%'2!82'93,%'9!+=!-!,07+34-%304!01!%2-3%/!2-%&'2!%&-4!-!

/34A6'!7'-/.2'!C':A:!70%02!%3,!/,02'E:!;02!'I-786'!%&'!/'5'23%=!01!*KLK!

%2-3%/!-604A/39'!%&'!/'5'23%=!01!%3,/!7-=!+'!-!+'%%'2!82'93,%02!01!<&3%'!

7-%%'2!9'5'6087'4%!%&-4!G./%!%3,/!02!*KLK!%2-3%/!-604':!?6-//31=34A!-!
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%N4(HN,!8.Q.,!=61E6(,!`.`.,!?*>61X&HN,!D.L.a.,!-)6b)1,!a.-.,!!J6+6(>61,!O.9.,!<!

OHN7&EE&(,!0.:.!@$AAUC.!3&>5!H*1+(*7!>)E1&7>!)1!'62)&+()H!3*4(6++6!
>K12(*I6!>N*^!6F)261H6!*G!)II&+4(6!&12!&1*I&7*4>!G41H+)*1&7!
&H+)F)+K.!J('/.&"(:)&/)<9=$/)8"9(':-&"/-"0)1@W_C,!"T"B.!

!
%*1676&,!%.Q.!<!=**2>,!?.=.!@$AA_C.!3N6!)1G7461H6!*G!H*1+6R+4&7!G&H+*(>!*1!

+)H!6R'(6>>)*1!)1!3*4(6++6c>!>K12(*I6P!Q!(6F)6^.!K'9(/$7)',)
A:B-#':'=$.&-)L":"$(-#0)MN0)B_S]BU#.!

!
%4(+)>,!%.!9.,!%*76,!-.!=.,!/&*,!V.!M.!<!?d9>'*>)+*,!-.!@$AA\C.!%&1H67)1E!

'7&1162!&H+)*1P!&1!G-/[!>+42K!*G!H*41+6(I&12)1E!>&HH&26>.!
3"("O($7)3'(."P0)EN0!"$_"]"$_U.!

!
?&76,!Q.-.,!a)>HN7,!0.!<!O6(61*,!-.[.!@"UUUC.!%*(+)H&7!>4(G&H6TX&>62!&1&7K>)>.!

[.!O6EI61+&+)*1!&12!>4(G&H6!(6H*1>+(4H+)*1.!8"9('&=$4"0)F,!"SU]
"UB.!

!
?6X6>,!D.-.,!;&1>61,!Q.,!O5*F,!:.,!<!:&(>>*1,!;.!@$A""C.!Q!G41H+)*1&7!

I&E16+)H!(6>*1&1H6!)I&E)1E!>+42K!*G!&!7&(E6!H7)1)H&7!H*N*(+!*G!
HN)72(61!^)+N!3*4(6++6!>K12(*I6.!K'9(/$7)',)3#&7+)8"9('7'4B0)CM,!
\#A]\#U.!

!
!
!



!
!

"#$!

%&'()*+,!-./.,!/012++&,!3.,!3('456,!7.,!89(++,!7.:.,!%(4)&;'2+,!7.<.,!76*4)&;,!%.,!
&=!*6.!>?@@#A.!B+!*9=2C*=&D!6*E&6(+1!'F'=&C!G2;!'9ED(H(D(+1!=5&!
59C*+!4&;&E;*6!42;=&I!2+!J-K!'4*+'!(+=2!1F;*6!E*'&D!;&1(2+'!2G!
(+=&;&'=.!!"#$%&'()"*+,->$A,!L#MNLM@.!

!
%(!O*PP*;2,!Q.,!R6(H(&;2,!B.,!S;2G(4&,!S.,!S&++('(,!J.B.,!S(6*=2,!3.,!T(=2,!U.!&=!*6.!

>?@@$A.!V&=*C(+&!(+4;&*'&'!C2=2;!42;=&I!&I4(=*E(6(=F!=2!
=;*+'4;*+(*6!C*1+&=(4!'=(C96*=(2+.!.%#$/(0+%1+2345&%0%)4*!WXY,!XMWZ
XL#.!

!
%(!O*PP*;2,!Q.,!T(&C*++,![.!\!O&C2+,!-.].!>?@@MA.!/=*=&!2G!=5&!*;=^!

_5F'(2621F!2G!=;*+'4;*+(*6!C2=2;!42;=&I!'=(C96*=(2+.!6$(&/+
78&'#0(8&%/*+-,!$XWZ$#?.!

!
%2'&+E*45,!].[.3.,!!]*;D2',!7.,!<25&+,!B.O.!,!3*(;,!%.B.,!!S2`&;,!a.%.,!!<59;45,!

a.B.!&=!*6.!>?@"@A.!S;&D(4=(2+!2G!K+D(H(D9*6!7;*(+!J*=9;(=F!['(+1!
GJ-K.!79&"/9"*+,:;,!"$WMN"$#"!!

!
%;*_&;,!B.,!a9D&,!O.,!a*4)'2+,!U.!J.!*+D!a*4)'2+,!/.!-.!>?@"$A,!J2=2;!

&I4(=*E(6(=F!D9;(+1!C2H&C&+=!_;&_*;*=(2+!(+!:29;&==&!'F+D;2C&.!
.%#$/(0+%1+!"#$%<5493%0%)4!D2(^!"@.""""bc+_."?@$$!

!
%;*1*+')(,!7.,!J*;=(+2,!%.,!<*H*++*,!B.d.,!e9==2+,!<.,!R;=5,!J.,!-2E&;='2+,!

J.J.,!&=!*6.!>?@"@A.!J96=('_&4=;*6!E;*(+!C2;_52C&=;F!(+!:29;&==&!
'F+D;2C&!_&;'('=(+1!(+=2!*D96=522D.!6$(&/*+-,,,!$##"Z$#YW.!

!
d4)&;,!<.,!-245*N-&12,!Q.,!!a25+'=2+,!S.,!J29;*2NJ(;*+D*,!a.,!J*;f9*+D,!B.,!

%*6F,!d.J.,!&=!*6.!>?@"@A.!K+H&'=(1*=(+1!=5&!_;&D(4=(H&!H*69&!2G!`526&N
E;*(+!'=;94=9;*6!J-!'4*+'!(+!*9=('C^!B!_*==&;+!46*''(G(4*=(2+!
*__;2*45.!!"#$%='()"*+>;,!XXZW#.!

!
dDD&+,!-.B.d.,!J9=59)9C*;*'`*CF,!/.%.,!3;&&C*+,!:.<.B.!\!/(+15!V.%.!

>?@@LA.!R;(&+=*=(2+!%('4;(C(+*=(2+!S&;G2;C*+4&!K'!S;&D(4=&D!EF!
UB7B!<2+4&+=;*=(2+!*+D!U*CC*!R'4(66*=(2+!3;&f9&+4F!(+!e9C*+!
S;(C*;F!Q('9*6!<2;=&I.!?3"+.%#$/(0+%1+!"#$%59&"/9"*+:;>W@A,!"WY?"Z
"WY?#.!

!
d(4)52GG,!/.,!/=&_5*+,!V.d.,!J256E&;1,!e.,!U;&G)&',!<.,!3(+),!U.-.,!BC9+=',!V.,!

&=!*6.!>?@@WA.!B!+&`!/SJ!=226E2I!G2;!42CE(+(+1!_;2E*E(6('=(4!
4F=2*;45(=&4=2+(4!C*_'!*+D!G9+4=(2+*6!(C*1(+1!D*=*.!!"#$%='()"*+
:@>XA,!"$?WN"$$W.!

!
3*5(C,!<.,!g22+,![.,!%*',!/.,!OF==&6=2+,!R.,!<5&+,!a.,!B;+*29=&6(',!-.,!&=!*6.!

>?@"@A.!/2C*=2'&+'2;FNC2=2;!E2D(6F!;&_;&'&+=*=(2+!42;=(4*6!
=5(++(+1!(+!:29;&==&^!&GG&4='!2G!=(4!'&H&;(=F,!*1&!*+D!1&+D&;.!A%$8"B*+
>C,!YW@ZY#@.!

!
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%&'()*+!,-!.!/0*1+!2-3-!456667-!310'89&:;!<)1!<)&(=:1''!>?!<)1!)8@0:!
(191A90*!(>9<1B!?9>@!@0;:1<&(!91'>:0:(1!&@0;1'-!!"#$%&$#'%()+!
""6C6D""6CC-!

!
%&'()*+!,-+!E191:>+!3-F-!.!/0*1+!2-3-!4"GGG07-!H>9<&(0*!'89?0(1IA0'1J!

0:0*K'&'-!FFL!F:?*0<&>:+!?*0<<1:&:;+!0:J!0!'89?0(1!A0'1J!(>>9J&:0<1!
'K'<1@-!"*+,-./01*'%('!"GCD56M-!

!
%911@0:+!N-/-+!%0'<+!/-O-+!,89J+!P-+!O19A0')&0:+!Q-+!N>A19<'>:+!3-3-!.!

E0:J>9+!R-!456667-!2:!&:<19:0<&>:0*!S19'S1(<&T1!>:!U>891<<1!
'K:J9>@1L!'1*1(<1J!?&:J&:;'!?9>@!VC66!&:J&T&J80*'!&:!55!(>8:<9&1'-!
2*3*4-5/*6704%8*9.:.6*%;%<=.49%"*+,-4-1>'%?@'%$V#D$$M-!

!
%911@0:+!N-/-+!W&::19+!E-X-+!3Y**19IZ0)*+!O-N-+!%0'<+!/-O-+!,89J+!P-Q-+!O0:>+![-+!

1<!0*-!4566G7-!H>S9>S)1:>@1:0!&:!U>891<<1!'K:J9>@1-!
2*3*4-5/*6704%8*9.:.6*%;%<=.49%"*+,-4-1>'%AB4V7+!5"\I55M-!

!
!
%*>K19IP10+!2-+!]K*1^&:'=0+!3-+!O&:('1'+!U-+!.!30<<)1_'+!R-3-!4566C7-!N0S&J!

3>J8*0<&>:!>?!`2,2!H>:(1:<90<&>:!&:!X8@0:!E1:'>9&@><>9!H>9<1B!
/89&:;!3><>9!P109:&:;-!C-+,604%-D%"*+,-5=>E.-4-1>'%(A+!"#VGI"#$$-!

!
%90:^=>_&0=!E-+!R>**>=!,-+!,&19@0::IN8A1:!O-+!E8J@1K19!3-+!R0'^1=!Q-+!

Q>:0'+!3-+!1<!0*-!456"67-!2*<191J!S0<<19:!>?!@><>9!(>9<&(0*!0(<&T0<&>:I
&:)&A&<&>:!J89&:;!T>*8:<09K!@>T1@1:<'!&:!U>891<<1!'K:J9>@1-!
8-3*/*67%2.E-,9*,E'!@A+!"G#6D"G##-!

!
%90:^=>_&0=+!E-+!R>**>=+!,-+!,&19@0::IN8A1:+!O-+!E8J@1K19+!3-+!R0'^1=+!Q-+!

U)>@0**0+!`-+!1<!0*-!456"57-!3><>9IH>9<&(0*!F:<190(<&>:!&:!`&**1'!J1!*0!
U>891<<1!EK:J9>@1-!!F-$%G"H'%)4"7+!15M\C6I!15M\C6-!
J>&L"6-"VM"ab>89:0*-S>:1-665M\C6!

!
%91J19&(='1:+!O-2-+!H8<<&:;+!P-c-+!O0<1'+!]-N-+!3>'<>?'=K+!E-+!E&:;19+!X-+!

H>>S19+!O-+!1<!0*-!456657-!/&'S9>S>9<&>:0<1!&:(910'1'!>?!_)&<1!@0<<19!
&:!9&;)<!?9>:<0*!*>A1!&:!U>891<<1!'K:J9>@1-!"*+,-4-1>'%AI+!\CD\G-!

!
`0:>'+!H-+!O0)*+!d-+!E()8:=1+!e-+!OY):+!E-+!X0;;09J+!R-+!`19*>??+!H-+!1<!0*-!

456"57-!291!S91@>:&<>9K!89;1'!0!S9191f8&'&<1!>?!<&(!&:)&A&<&>:!&:!
`&**1'!J1!*0!U>891<<1!'K:J9>@1g!C-+,604%-D%"*+,-4-1>%"*+,-E+,1*,>%
;%!E>:=.07,>'%IJ+!GMCIGM\-!

!
`0:>'+!H-+!N>1'':19+!Z-!.!!"#$%&'()*+),-./01+!U)1!?8:(<&>:0*!0:0<>@K!>?!`&**1'!J1!

*0!U>891<<1!'K:J9>@1-%"*+,-E:.*6:*%069%K.-L*=03.-,04%M*3.*NE'%J)+!"6C6D
"6#5-!

!
`&*A19<+!/-!P-+!,0:'0*+!2-!E-+!E1<)890@0:+!`-+!E0**11+!%-!N-+!W)0:;+!Q-+!P&SS'+!U-+!1<!0*-!

4566$7-!2''>(&0<&>:!>?!(>9<&(0*!J&'&:)&A&<&>:!_&<)!<&(+!2/X/+!0:J!eH/!
'1T19&<K!&:!U>891<<1!'K:J9>@1-!8-3*/*67%2.E-,9*,E'%B(4$7+!$"#I$5C-!

!



!
!

"#$!

%&'()*+,!-.!/.,!01'')),!2.!3.,!45167,!8.,!/&99:,!;.!-.,!<!=1::)*>166,!?.!@.!ABCC$D.!
;*16:E*16&1'!>176)+&E!:+&>F'1+&G6H)IGJ)K!EG*+&E1'!&65&(&+&G6L!M!EG6:&:+)6+!
>1*J)*!GN!1++)6+&G6HK)N&E&+O5P9)*1E+&I&+P!K&:G*K)*!:EG*):!&6!;GF*)++)!
:P6K*G>).!!"#$#%"&'$()*+&,"'-.+/(01A"BD,!"$QRH"#CC.!!

!
%&'()*+,!-./.,!3&K)',!S.3.,!01'')),!2.3.,!45167,!8.,!/&99:,!;.-.!<!=1::)*>166,!?.@.!

ABCC#D.!TG>91*&:G6!GN!+5)!&65&(&+G*P!16K!)UE&+1+G*P!)NN)E+:!GN!M-V-!
>)K&E1+&G6:!>)+5P'95)6&K1+)!16K!1+G>GU)+&6)!G6!>G+G*!EG*+)U.!
234.#5*+&,#5,'.6'&#$#%+/(78ABD,!WWBXWWQ.!

!
%&'()*+,!-.!/.,!45167,!8.,!/&99:,!;.!-.,!Y1+1*1Z16,!Y.,![*16KP()**P,!8.,!=167,!4.!=.,!)+!

1'.!ABCCRD.!M+G>GU)+&6)!+*)1+>)6+!GN!M-V-!&6!;GF*)++)!0P6K*G>)L!
3)KFE+&G6!&6!>G+G*!EG*+)U!&65&(&+&G6!EG**)'1+):!\&+5!E'&6&E1'!&>9*GI)>)6+.!
9$":"&'$(234.#5,+*"#$#%+/(88;A]D,!"]^$H"]W".!

!
%&)KK,!8.Y.,!['F>)6+51',!8.,!8)NN*&):,!Y.,!T1:+)''16G:,!2.,!/&F,!V.,!4&ZK)6(G:,!M.,!)+!1'.!

A"QQQD.![*1&6!K)I)'G9>)6+!KF*&67!E5&'K5GGK!16K!1KG'):E)6E)L!1!
'G67&+FK&61'!>*&!:+FKP.!2'-4.3(234.#*&"3:&3/(</!]#"X]#^.!

!
%&G*7&G,!M.,!=1+J&6:,!S.?.,!-GF1FK,!%.,!81>):,!M.T.,!81>):,!0.,!-)!0+)N16G,!Y.,!)+!1'.!

ABCC]D.!T5167):!&6!\5&+)!>1++)*!>&E*G:+*FE+F*)!KF*&67!1KG'):E)6E).!
234.#=6'%3/(7>/($BX#"!

!
%&G*7&G,!M.,!=1+J&6:,!S.?.,!T51K\&EJ,!@.,!81>):,!0.,!=&6>&'',!/.,!-GF1FK,!%.,!)+!1'.!

ABC"CD.!/G67&+FK&61'!E5167):!&6!7*)P!16K!\5&+)!>1++)*!KF*&67!
1KG'):E)6E).!234.#=6'%3/(?>,!QWX"C^.!

!
%G'K)6()*7,!8.Y.,![*G\6,!0.[.!<!=)&6)*,!=.8.!A"QQWD.!TG9*G'1'&1!&6!PGF67)*!

91+&)6+:!\&+5!%&''):!K)!'1!;GF*)++)!:P6K*G>).!@#A363:-(B"*#.C3.*/(>/!#BBX
#B$.!

!
%GG&Z)*:,!8.,!T1)P)6()*75:,!S.,!0&:+&,!V.@.,!%)F*+:,!@.,!V)&+7)*,!@.V.,!/))>16:,!M.!)+!

1'.!ABC""D.!-&NNF:&G6!;)6:G*!_>17&67!@)+*&E:!GN!+5)!TG*9F:!T1''G:F>!&6!
3)'1+&G6!+G![&>16F1'!TGG*K&61+&G6L!?NN)E+!GN!;1:J!TG>9')U&+P!16K!0)6:G*P!
2))K(1EJ.!D46':(!.'":(@'55":%/(7?A"D,!BW"HB$B.(

(
%GI&6K16,!3.@.,!@1JJ&,!@._.,!=&':G6,![.8.,![)5)6,!@.?.!<!T5F716&,!V.;.!ABC"CD.!

M(6G*>1'!\1+)*!K&NNF:&I&+P!&6!EG*+&EG:+*&1+1'!9*GZ)E+&G6:!&6!E5&'K*)6!\&+5!
;GF*)++)!:P6K*G>).!VF>16![*1&6!@199&67!^",!"##$X"#RW.!

!
%GI&6K1*1ZF!`.,!aGF67!S.,!<!@1FK:')P!M.M.!ABCCCD.!b*G+G6!Y@3!E5)>&E1'!

:5&N+:!16K!EGF9'&67!EG6:+16+:!NG*!(*1&6!>)+1(G'&+):.!2@E(!"#63C/(
87,!"BQX$^.!

!
V1771*K,!b.,!ABCC]D.!VF>16!IG'&+&G6L!+G\1*K:!1!6)F*G:E&)6E)!GN!\&''.!

2'-4.3(E3A"3F*(234.#*&"3:&3/(>,!Q^WXQW#.!
!
!
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$%&&!'()(*!+,-./-0120!3(4(*!5678-!9(*!:!326671!5(;(*!<=>"?@(!3-,/2A2&2BC!D26!
7E.62F-A!A-,-8,720!2D!&2G!8208-0,6%,720!E-,%H2&7,-1!70!3I+J!
K.,7E71-A!82EH70%,720!2D!17B0%&1!D62E!EL&,7M-&-E-0,!827&!%66%C1(!
!"#$%&'()"*!+,*!?NMO=-

-
$%E.120*!3(*!P2Q2B&L*!R(*!S70B*!I(T(*!4201,%H&-*!I(P(!:!)-8QE%0*!U(R(!<=>>V@(!

W6%70!%6-%1!82%8,7F%,70B!G7,/!E2,26!826,-X!AL670B!8/62078!E2,26!
,781!%0A!70,-0,720%&!E2F-E-0,1(!.&%/%)&0(/-12304&(5$3*-,6*!NVOYNVV(!

!
$%6-*!P(T(*!Z22A*!U($(*!3%0C%E*!W([(*!;-60-6*!I($(*!W%&&-0B-6*!U(4(!:!521,*!I(3(!

<"V\=@(!4-0,6%&!]-6F2L1!+C1,-E!γMTE702HL,C678!T87A!T8,7F7,C!70!3%0J!
I-&%,7201/7.!,2!TB-!%0A!+-X!%1!I-D&-8,-A!70!4+R(-7$04&8"2-%9-!"#$%/%)3*-
:;<O@*!=O^M=OV(!

!
$-71-*!4(!T(*!Z%018/L6%*![(*!T&H6-8/,*!W(*!_-H-&*!$(*!I2-110-6*![(*!$7E.-&*!+(*!-,!%&(!

<=>>\@(![2&L0,%6C!E2,26!A67F-J!.2117H&-!6-AL8,720!70!P2L6-,,-!1C0A62E-(!
<%#$=(/-%9-!"#$(/->$(=2'&22&%=*-??6<#@*!\N^M\#"(!

!
$-71-*!S(!R(*!+,-F-0*!W(*!)7L``7*!;(*!P/2E%&&%*!;(*!U20%1*!3(*!3L&&-6M[%/&*!S(*!-,!%&(!

<=>">@(!T&,-6-A!E2AL&%,720!2D!70,6%826,78%&!-X87,%H7&7,C!AL670B!E2F-E-0,!
.6-.%6%,720!70!;7&&-1!A-!&%!P2L6-,,-!1C0A62E-(!.$(&=*-?::*!N\>MNV>(!!

!
$20B*!S('(*!K8Q*!+(3(*!S%0B*!3($(*!S7E*!4('(*!W%-*!U(](*!)7E*!3(S(*!-,!%&(!<=>>=@(!P/-!

1-BE-0,-A!6-B720%&!F2&LE-1!2D!,/-!8-6-H6LE!%0A!8-6-H-&&LE!70!H2C1!G7,/!
P2L6-,,-!1C0A62E-(!<%#$=(/-%9-@%$"(=-A"B&0(/-C0&"=0"*-?D*!N?>YN?#(!

!
$L,,-0&28/-6*!5(I(!<"V\O@(!+C0%.1-!-&7E70%,720!%0A!.&%1,787,C!70!A-F-&2.70B!

/LE%0!8-6-H6%&!826,-XE-7'"$&0(=-F%#$=(/-%9-'"=5(/-B"9&0&"=03*-++*!O\\YOV#(!
!
$1L*!4(MZ(!!4/%0B*!4(M4(!:!)70*!4(MU(!<=>">@!7-1$(05&0(/-G#&B"-5%-C#HH%$5-I"05%$-

J/(22&9&0(5&%=E!</,,.JaaGGG(817-(0,L(-AL(,Gab8c&70a&7H1FEa@!P%7.-7J!
9-.%6,E-0,!2D!42E.L,-6!+87-08-!%0A!d0D26E%,720!'0B70--670B*!]%,720%&!
P%7G%0!_07F-617,C(!!

!
$CA-*!P(*!+,%8-C*!3(*!42..2&%*!I(*!$%0A-&*!+(*!I78Q&-6*!S(*!:!Z-70H-6B-6*!9(!<"VVN@(!

4-6-H6%&!E26./2E-,678!%H026E%&7,7-1!70!P2L6-,,-e1!1C0A62E-J!%!
fL%0,7,%,7F-!3Id!1,LAC!2D!E202`CB2,78!,G701(!!"#$%/%)3*-K6*!""^#Y""\=(!

!
U%8Q120*!;(3(*!3L-&&-6*!+(4(*!$%EH&-,20*!S(*!:!$2&&71*!4(5(!<=>>^@(!'0/%08-!
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