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E?"f3E+!QH!GU/f=>ihgF!<3/3!D#--*)-!/6*,'!Q.%;7&!"'5&')!
"fE?/!/H!E:g<=b+/F!U5%1')4%&2!#(!G*)2.*5-!
3b?":!/f39b:gF!U5%1')4%&2!#(!"*.%(#)5%*F!b#4!35;'.'4!
>=GG3/=!>E:UF!U5%1')4%&2!#(!"*.%(#)5%*F!/*5&*!8*)B*)*!
a3kU:b?<:!fH!V3<!D=Eh=GF!"#.0$B%*!U5%1')4%&2!
:E?"!GH!c?b"=>/F!U5%1')4%&2!#(!c%4,#54%5!
-

!
!@B8A-;B-:=8-Q@A@9:?9-,8?K=6;<=;;>-

!
G?"f3:b!aH!/fUbbF!U5%1')4%&2!#(!"#.#)*-#F!!'()%!
b:=!8b?>iF!U5%1')4%&2!#(!"*.%(#)5%*F!8')X'.'2!
aUb?3<<:!+3b"3<>=<F!U5%1')4%&2!#(!c*47%5;&#5!
8EU":!>H!+E3?<:F!9)%5,'&#5!U5%1')4%&2!
E=8:E>!Q:/:<F!+*)&$#0&7!U5%1')4%&2!
h3Eb!D:8f3E+>F!U5%1')4%&2!#(!>'W*4!
aU<3!h=bbG:?:EF!=B4')1*&#)%'4!#(!&7'!"*)5';%'!?54&%&0&%#5!#(!c*47%5;&#5!
"Eg/>3b!G3E>?<F!U5%1')4%&2!#(!"*.%(#)5%*F!/*5&*!8*)B*)*!
a3/=<!>UGb?</=<F!/6*,'!>'.'4,#6'!/,%'5,'!?54&%&0&'!
+3<?:b!c3<DF!U5%1')4%&2!#(!G*44*,704'&&4!
+:<<?/!i3E?>/hgF!U5%1')4%&2!#(!3)%_#5*!
/>:9f:<!:H!i:9QF!G%,7%;*5!/&*&'!U5%1')4%&2!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!
1%%!

!@B8A-;B-0:@<J-@B>-0:8AA@<-#S;A5:?;B-

!
E=D:E!3H!"f:V3b?:EF!U5%1')4%&2!#(!V%);%5%*F!!'()%!
E=8:E>!9H!h?E/f<:EF!f*)1*)-N/$%&74#5%*5!"'5&')!(#)!34&)#6724%,4F,*)+$,!'()%,
+::9>=!"f3hE383E>gF!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2!
/Ui3<<:!f3cb:gF!U5%1')4%&2!#(!c*47%5;&#5!
a:QQE:g!EH!hUf<F!U5%1')4%&2!#(!f*C*%%!
/>3<b:g!=c="h?F!U5%1')4%&2!#(!+'.*C*)'!
G3E"!9?</=<<:3Ub>F!>7'!=7%#!/&*&'!U5%1')4%&2!
:b?=>!kU3>3:E>F!U5%1')4%&2!#(!"*.%(#)5%*F!8')X'.'2!
/"=>>!E3</=GF!<*&%#5*.!E*-%#!34&)#5#$2!=B4')1*&#)2!
f:<+E?h!/"f3>iF!G%,7%;*5!/&*&'!U5%1')4%&2!
b::!3<<:!c?bb/=<F!?#C*!/&*&'!U5%1')4%&2!
/>3<Q=E+!:H!c==/b:gF!U5%1')4%&2!#(!"*.%(#)5%*F!/*5&*!")0_!
-

!
!@B8A-;B-!A@B8:@<O-0OJ:8NJ-@B>-0:@<-2;<N@:?;B-

!
b::!cH!f3E>G3<<F!U5%1')4%&2!#(!G%,7%;*5F!!'()%!
f:">=E!3E":F!g*.'!U5%1')4%&2!
"b3?E:!"f3<+b:EF!<*&%#5*.!E*-%#!34&)#5#$2!=B4')1*&#)2!
+3V?+!"f3E8=<<:3UF!f*)1*)-!U5%1')4%&2!
:UD:<:!"f?3<DF!U5%1')4%&2!#(!"*.%(#)5%*F!8')X'.'2!
/Ui3<!:+c3E+/F!/$%&7!"#..';'!
:E?"!f:E8/>F!>7'!=7%#!/&*&'!U5%1')4%&2!
+3V?+!"H!a:c?>>F!U5%1')4%&2!#(!"*.%(#)5%*F!b#4!35;'.'4!
a3G:/!9H!bb=g+F!"#)5'..!U5%1')4%&2!
:V:!"H!=/>E?h:EF!U5%1')4%&2!#(!G*)2.*5-!
+3V?+!aH!/>:V:</=<F!"*.%(#)5%*!?54&%&0&'!#(!>',75#.#;2!
a=<3>f3<!"H!>3<F!U5%1')4%&2!#(!Q.#)%-*!
+3<!GH!c3>/=<F!U5%1')4%&2!#(!E#,7'4&')!

0:@FF-

+=<3b+!"H!/f39:E=F!+%)',&#)F!8#*)-!#5!9724%,4!*5-!34&)#5#$2!Y893[!
G?"f3:b!fH!G=b=<:gF!34&)#RJSJ!/&0-2!+%)',&#)!*5-!+%)',&#)F!/6*,'!/&0-%'4!8#*)-!Y//8[!
8E3<>!bH!/9=<8:EDF!/'5%#)!9)#;)*$!=((%,')F!893!Y05&%.!+','$B')!RJJL[!!
E=8:E>!bH!E?:G:EF!/'5%#)!9)#;)*$!=((%,')F!893!
+3V?+!8H!b3<DF!9)#;)*$!=((%,')F!893!
"3EG:b3!"f3G8:Eb3?<F!3-$%5%4&)*&%1'!"##)-%5*&#)F!//8!
"3Eg<!aH!h<U>/:<F!E'4'*),7!344#,%*&'F!893!
b*V?>3!"=3>:/NQ=Db:F!/'5%#)!9)#;)*$!344%4&*5&F!893!Y05&%.!=,&#B')!RJJL[!
8:>f!+=b3<F!Q%5*5,%*.!344#,%*&'F!893!
!
-

-
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!
1%%%!

!"+Q")C-!"'+"'*'T)*'+,-!),#&0-

!
!@B8A-;B-#A89:<;N@KB8:?9-+6J8<S@:?;BJ-F<;N-0U@98!

!
3b3<!+E://b:EF!=B4')1*&#)%'4!#(!&7'!"*)5';%'!?54&%&0&%#5!#(!c*47%5;&#5F!!'()%!
G?"f3:b!83gF!8*2!:5;%5'')%5;!?55#1*&%#54!
3b3<!9H!8=//F!"*)5';%'!?54&%&0&%#5!#(!c*47%5;&#5!
G3Eh!+:Vb?<F!U5%1')4%&2!#(!9'5542.1*5%*!
G:D3<!+=<3fU:F!G%,7%;*5!/&*&'!U5%1')4%&2!
8E:<<3!Qb3UDf:EF!Q')$%!<*&%#5*.!3,,'.')*&#)!b*B#)*&#)2!
>=G!DE::<:F!<3/3!3$'4!E'4'*),7!"'5&')!
9UE3DE3!YE3a3[!DUf3>f3hUE>3F!U5%1')4%&2!#(!"*.%(#)5%*!=B4')1*&#)%'4`b%,X!=B4')1*&#)2!
G?"f3:b!DH!f3U/:EF!/6*,'!>'.'4,#6'!/,%'5,'!?54&%&0&'!
f3E=b+!G"3b?/>:EF!D'#);%*!/&*&'!U5%1')4%&2!
9:>:E!QH!G?"f:b/=<F!/&*5(#)-!U5%1')4%&2!
8:<!EH!=99:<f:?G:EF!3$')%,*5!G04'0$!#(!<*&0)*.!f%4&#)2!
QE?>/!93:E:b/F!"#.0$B%*!U5%1')4%&2!
3+3G!DH!E?://F!a#754!f#6X%54!U5%1')4%&2!
D:=ED:!fH!E?:h:F!/&'C*)-!=B4')1*&#)2F!U5%1')4%&2!#(!3)%_#5*!
93Ub!bH!/"f:"f>:EF!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2!
>=++!>E?99F!U5%1')4%&2!#(!G*44*,704'&&4!*&!3$7')4&!

-

-

!@B8A-;B-+U:?9@A-@B>-'BF<@<8>-)J:<;B;NO-F<;N-:=8-Q<;5B>!
!
93>E?"h!/H!=/G:EF!>7'!=7%#!/&*&'!U5%1')4%&2F!!'()%!
G?"f3:b!/hEU>/h?:F!U5%1')4%&2!#(!V%);%5%*F!*)+$,!'()%!
"f3Eb:/!83?bg<F!g*.'!U5%1')4%&2!
8:>/g!83E>=<F!U5%1')4%&2!#(!"*.%(#)5%*F!?)1%5'!
>=++!3H!8=E=/=<F!<*&%#5*.!=6&%,*.!34&)#5#$2!=B4')1*&#)2!
+3<?:b!:?/:</>:?<F!U5%1')4%&2!#(!3)%_#5*!
3<+E:3!GH!Df:iF!U5%1')4%&2!#(!"*.%(#)5%*F!b#4!35;'.'4!
aH!>=++!f=:h/:G3F!/&*5(#)-!U5%1')4%&2!
E=8:E>!9H!h?E/f<:EF!f*)1*)-N/$%&74#5%*5!"'5&')!(#)!34&)#6724%,4!
8EU":!G3"?<>=/fF!b*C)'5,'!b%1')$#)'!<*&%#5*.!b*B#)*&#)2!
9?:E=!G3+3UF!U5%1')4%&2!#(!"*.%(#)5%*F!/*5&*!")0_!
a=f<!G=<<?:EF!U5%1')4%&2!#(!G%,7%;*5!
?3?<!<:?bb!E:?+F!/6*,'!>'.'4,#6'!/,%'5,'!?54&%&0&'!
"f3Eb:/!:H!c==+c3E+F!U5%1')4%&2!#(!G%55'4#&*!
!

!
!@B8A-;B-!@<:?9A8-)J:<;U=OJ?9J-@B>-Q<@S?:@:?;B-

!
a3"kU:b?<:!<H!f:c?>>F!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2F!!'()%!
:E?"!DH!3+:b8:ED:EF!U5%1')4%&2!#(!c*47%5;&#5!
3<+E:3/!3b8E:"f>F!U5%1')4%&2!#(!"*.%(#)5%*F!+*1%4!
:b:<3!39E?b:F!"#.0$B%*!U5%1')4%&2!
a=<3>f3<!3E=</F!U5%1')4%&2!#(!"*.%(#)5%*F!8')X'.'2!
83EEg!"H!83E?/fF!"*.%(#)5%*!?54&%&0&'!#(!>',75#.#;2!
a=3<!":<>E:bb3F!<3/3ND#--*)-!/6*,'!Q.%;7&!"'5&')!
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!

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#!

$%&'()*!+,-./0,-012!3456457!&8"695:";<!

.)=3>!+()-)')-2!*?4@9!=9A9:@B?9!*@"98@9!,8:;";C;9!

')/1,0()!'%-D)(0D2!(BC":"484!*;4;9!&8"695:";<!

E)F0*!/G!3)1=(02!&8"695:";<!BH!I4A"HB58"42!*48;4!/45J454!

*=0K0-!FG!.)3-2!*;48HB57!&8"695:";<!

N. E010F>!.)*$,-2!L5"8@9;B8!&8"695:";<!

=010*)!F%-=)1&(,2!&8"695:";<!BH!M":@B8:"8NF47":B8!

)-'0()!KG!%(,-=%2!&8"695:";<!BH!IO"@4PB!

10-0!)G!%-'2!&8"695:";<!BH!I4A"HB58"42!(B:!)8P9A9:!

30(0-!1G!Q&,--2!*()I!-4;"B84A!(4JB54;B5<!R59;"597S!

-

!

!5678-96-"5:;9<-=;88;>7?7@<-56:-0AB>;88;>7?7@-)C?@969>D-E@9>-?F7-G@9A6:-

!

-0)(!EG!0K)-*2!&8"695:";<!BH!=9#4:2!!"#$%!

E)F0*!FG!F%1)-2!3456457!&8"695:";<2!&$'()!"#$%!

I1>*=)(!/1%')-2!-4;"B84A!147"B!):;5B8BT<!%J:9564;B5<!

))1%-!*G!0K)-*2!&8"695:";<!BH!K"5P"8"4!

*)1)3!',/*%-2!-4;"B84A!I98;95!HB5!);TB:?O95"@!19:945@O2!3"PO!)A;";C79!%J:9564;B5<!

E)*%-!'(0--2!&8"695:";<!BH!IBAB547B!4;!/BCA795!

-,I.%()>!>G!'-0$,-2!+95T"!-4;"B84A!)@@9A954;B5!(4JB54;B5<!

I%1-0(,)!IG!()-'2!&8"695:";<!BH!,BU4!

F)&1)!FI()&'3(,-2!M9:;!K"5P"8"4!&8"695:";<!!

F,'&0(!F%1)(0*2!&8"695:";<!BH!M4:O"8P;B8!

(>F)-!)G!L)'0!E1G2!L5"8@9;B8!&8"695:";<!

E0)-!(G!=&1-012!&8"695:";<!BH!I4A"HB58"42!(B:!)8P9A9:!

$)K,$!EG!M,(-012!*T";O:B8"48!):;5B?O<:"@4A!%J:9564;B5<!

0?5EE-

$%-)($!IG!*3)L01%2!$"59@;B52!/B457!B8!LO<:"@:!487!):;5B8BT<!R/L)S!

F,I3)0(!3G!F%(%-0>2!):;5BVWXW!*;C7<!$"59@;B5!487!$"59@;B52!*?4@9!*;C7"9:!/B457!R**/S!

/1)-=!(G!*L%-/01'2!*98"B5!L5BP54T!%HH"@952!/L)!RC8;"A!$9@9TJ95!VWWYS!!

1%/01=!(G!1,0F012!*98"B5!L5BP54T!%HH"@952!/L)!

/1,)-!$G!$0M3&1*=2!L5BP54T!%HH"@952!)95B84C;"@:!487!*?4@9!08P"8995"8P!/B457!RC8;"A!ECA<!VWWYS!

E)F0*!IG!()-I)*=012!L5BP54T!%HH"@952!/L)!

I)1F0()!I3)F/01(),-2!)7T"8":;54;"69!IBB57"84;B52!**/!

I)1>-!EG!.-&=*0-2!19:945@O!)::B@"4;92!/L)!

(4K,=)!I%)=0*Z+%'(02!*98"B5!L5BP54T!)::":;48;2!/L)!RC8;"A!%@;BJ95!VWWYS!

/0=3!$%()-2!+"848@"4A!)::B@"4;92!/L)!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!
W!

%+)"4-+,-!3.0'(0-),4-)0*"+,+C.-

!
3+3G!/H!8UEE=c/F!9)%5,'&#5!U5%1')4%&2F!!'()%!
9f?b?9!fH!8U"h/83UGF!/&*5(#)-!U5%1')4%&2F!*)+$,!'()%!
E?""3E+=!8:>>?F!U5%1')4%&2!#(!E#,7'4&')!
93>E?"h!bH!"=b:/>="hF!b#4!3.*$#4!<*&%#5*.!b*B#)*&#)2!Y05&%.!a05'!PJF!RJSJ[!
a3G:/!+E3h:F!U5%1')4%&2!#(!G*)2.*5-!
a3G:/!:?/:</>:?<F!"*.%(#)5%*!?54&%&0&'!#(!>',75#.#;2!
+:8E3!GH!:bG:DE::<F!V*44*)!"#..';'!
93Ub!Qb:UEgF!g*.'!U5%1')4%&2!
3<+E:3!GH!Df:iF!U5%1')4%&2!#(!"*.%(#)5%*F!b#4!35;'.'4!Y05&%.!a05'!PJF!RJSJ[!
9:>:E!QH!DE::<F!U5%1')4%&2!#(!G%,7%;*5!
b3UE3!fH!DE::<:F!U5%1')4%&2!#(!?..%5#%4F!U)B*5*N"7*$6*%;5!
G3E>f3!9H!f3g<:/F!"#)5'..!U5%1')4%&2!
a=/:9f!f:i?EF!:=9!D)#06F!?5,H!
G3E"!3H!h3/><:EF!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2!Y"7*%)!05&%.!a05'!PJF!RJSJ[!
G3Eh!8H!h:>"f:<F!?8G!>7#$*4!aH!c*&4#5!E'4'*),7!"'5&')!
a=/:9f!bghh:<F!Q')$%!<*&%#5*.!3,,'.')*&#)!b*B#)*&#)2!!
9?:EE:!G:g/>E:F!U5%1')4%&2!#(!3)%_#5*!
f=G:E!3H!<:3bF!U5%1')4%&2!#(!G%,7%;*5!
G=<?"3!=bV:E3!-'!.*!"EUiF!<#)&7C'4&')5!U5%1')4%&2!
a=/:!<H!=<U"f?"F!U5%1')4%&2!#(!"*.%(#)5%*F!/*5!+%';#!
b?/3!E3<+3bbF!f*)1*)-!U5%1')4%&2!
"f3Eb:/!VH!/f3<hF!a*5'.%*!Q*)$F!f#C*)-!f0;7'4!G'-%,*.!?54&%&0&'!Y05&%.!a05'!PJF!RJSJ[!
G?"f3:b!/H!>UE<:EF!U5%1')4%&2!#(!"7%,*;#!
G?"f3:b!"HQH!c?:/"f:EF!U5%1')4%&2!#(!<#&)'!+*$'!
!
!
0:@FF!
!
+=<3b+!"H!/f39:E=F!+%)',&#)!
G?"f3:b!fH!G=b=<:gF!344#,%*&'!+%)',&#)!Y05&%.!G*),7!PJF!RJSJ[!
!
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!

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!
W%!

0!)(#-0*$4'#0-%+)"4-

!
"f3Eb:/!QH!h:<<:bF!/,)%664!?54&%&0&%#5!#(!=,'*5#;)*672!*&!&7'!U5%1')4%&2!#(!"*.%(#)5%*F!/*5!+%';#F!!'()%!
3H!>f=G3/!g=U<DF!b#,X7''-!G*)&%5!"#)6#)*&%#5!Y)'&%)'-[F!*)+$,!'()%!
+3<?:b!<H!83h:EF!U5%1')4%&2!#(!"#.#)*-#F!8#0.-')!Y05&%.!a05'!PJF!RJSJ[!
/>:V:<!aH!83>>:bF!8*&&'.!:5;%5'')%5;F!!
"f3Eb:/!bH!8:<<:>>F!a#754!f#6X%54!U5%1')4%&2!Y05&%.!a05'!PJF!RJSJ[!
gV=<<:!"H!8E?bbF!3')#46*,'!"#540.&*5&!
:b?i38:>f!EH!"3<>c:bbF!=*X!E%-;'!<*&%#5*.!b*B#)*&#)2!!
3<+E:c!8H!"fE?/>:</:<F-+%W%'!/&*&'!"#..';'`3')#46*,'!"#)6#)*&%#5!!
3b3<!+E://b:EF->7'!=B4')1*&#)%'4!#(!&7'!"*)5';%'!?54&%&0&%#5!!
a3"h!+H!Q:bb=c/F!U5%1')4%&2!"#)6#)*&%#5!(#)!3&$#467')%,!E'4'*),7!!
f:?+?!8H!f3GG:bF!/6*,'!/,%'5,'!?54&%&0&'!
Q?=<3!3H!f3EE?/=<F!"*.%(#)5%*!?54&%&0&'!#(!>',75#.#;2!!
3<>f=<g!"H!a3<:>=/F!9*,%(%,!<#)&7C'4&!<*&%#5*.!b*B#)*&#)2!
a=3<!a=f</=<NQE::/:F-<*1*.!c*)!"#..';'!!
hb3U/!h:?bF!U5%1')4%&2!#(!f*C*%%!Y05&%.!a05'!PJF!RJSJ[!
G=bbg!hH!G3"3Ub:gF-E'4#0),'4!(#)!&7'!Q0&0)'!!
8:EE?:<!G==E:!???F-".%$*&'!"'5&)*.!Y05&%.!a05'!PJF!RJSJ[!
a=f<!QH!GU/>3E+F!8)#C5!U5%1')4%&2!
E=8:E>!>H!93993b3E+=F!a'&!9)#60.4%#5!b*B#)*&#)2F!"*.%(#)5%*!?54&%&0&'!#(!>',75#.#;2!
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()#$!&7'!/Q9!,7*%)4!*&!*!A#%5&!$''&%5;!7'.-!%5!G*2!RJJLF!&7'!9994!*.4#!)'1%'C'-!&7'!$#)'!&7*5!SJJ!
6)#6#4*.4!(#)!)'4'*),7!*,&%1%&%'4!6)'4'5&'-!B2!&7'!*4&)#5#$2!*5-!*4&)#6724%,4!,#$$05%&2!(#)!
,#54%-')*&%#5!B2!&7'!40)1'2HO!!?5!*--%&%#5!&7'!9994!)','%1'-!B)%'(%5;4!()#$!('-')*.!*;'5,%'4F!6)#A',&!
6)#6#5'5&4F!*5-!#&7')!4&*X'7#.-')4!*&!60B.%,!4'44%#54!7'.-!%5!a05'!RJJL!*&!&7'!40$$')!$''&%5;!#(!&7'!
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c%&7!&7'!*%-!#(!&7'!(*,%.%&%'4!#6')*&%#5*.!&#-*2F!&7#4'!&7*&!*)'!*.)'*-2!4&*)&'-!*5-!C%..!B'!,#$6.'&'-!-0)%5;!
&7%4!-',*-'F!*5-!&7#4'!&7*&!*)'!)',#$$'5-'-!&#!B'!4&*)&'-!4##5F!&7%4!6)#$%4'4!&#!B'!*5#&7')!'W&)*#)-%5*)2!
-',*-'!#(!-%4,#1')2H!
!

E#;')!+H!8.*5-(#)-F!!'()%!
"#$$%&&''!(#)!*!+',*-*.!/0)1'2!#(!34&)#5#$2!
*5-!34&)#6724%,4!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!
W1%%%!

!
!
!
!
!

)9WB;XA8>KN8B:-;F-"8S?8X8<J-
!
!
>7%4!)'6#)&!7*4!B''5!)'1%'C'-!%5!-)*(&!(#)$!B2!%5-%1%-0*.4!,7#4'5!(#)!&7'%)!-%1')4'!6')46',&%1'4!

*5-!&',75%,*.!'W6')&%4'F!%5!*,,#)-*5,'!C%&7!6)#,'-0)'4!*66)#1'-!B2!&7'!E'6#)&!E'1%'C!"#$$%&&''!#(!&7'!
<*&%#5*.!E'4'*),7!"#05,%.!Y<E"[H!>7'!60)6#4'!#(!&7%4!%5-'6'5-'5&!)'1%'C!%4!&#!6)#1%-'!,*5-%-!*5-!
,)%&%,*.!,#$$'5&4!&7*&!C%..!*44%4&!&7'!%54&%&0&%#5!%5!$*X%5;!%&4!60B.%47'-!)'6#)&!*4!4#05-!*4!6#44%B.'!*5-!&#!
'540)'!&7*&!&7'!)'6#)&!$''&4!%54&%&0&%#5*.!4&*5-*)-4!(#)!#BA',&%1%&2F!'1%-'5,'F!*5-!)'46#54%1'5'44!&#!&7'!
4&0-2!,7*);'H!>7'!)'1%'C!,#$$'5&4!*5-!-)*(&!$*504,)%6&!)'$*%5!,#5(%-'5&%*.!&#!6)#&',&!&7'!%5&';)%&2!#(!
&7'!-'.%B')*&%1'!6)#,'44H!c'!C%47!&#!&7*5X!&7'!(#..#C%5;!%5-%1%-0*.4!(#)!&7'%)!)'1%'C!#(!&7%4!)'6#)&@!
!

a#5*&7*5!8*;;')F!a#754!f#6X%54!U5%1')4%&2F!
a%$!8*))#C$*5F!?5-'6'5-'5&!"#540.&*5&F!
:-$05-!8')&4,7%5;')F!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2F!
E*2$#5-!"*).B');F!U5%1')4%&2!#(!>#)#5&#F!
f'5)2!Q');04#5F!/6*,'!>'.'4,#6'!/,%'5,'!?54&%&0&'F!
G%,7*'.!:H!Q%47')F!U5%1')4%&2!#(!G*)2.*5-F!
E'%57*)-!D'5_'.F!G*W!9.*5,X!?54&%&0&'!(#)!:W&)*&'))'4&)%*.!9724%,4F!
97%.%6!EH!D##-'F!<'C!a')4'2!?54&%&0&'!#(!>',75#.#;2F!
a#4'67!f'_%)F!:=9!D)#06F!?5,HF!
:0;'5'!fH!b'12F!E%,'!U5%1')4%&2F!
G*.,#.$!b#5;*%)F!"*1'5-%47!b*B#)*&#)2F!
aH!9*&)%,X!b##5'2F!8)##X7*1'5!<*&%#5*.!b*B#)*&#)2F!
E%,7*)-!G,")*2F!U5%1')4%&2!#(!"#.#)*-#F!8#0.-')F!
"7)%4!G,h''F!U5%1')4%&2!#(!"*.%(#)5%*F!8')X'.'2F!
/*0.!9').$0&&')F!b*C)'5,'!8')X'.'2!<*&%#5*.!b*B#)*&#)2F!
"*&7')%5'!3H!9%.*,7#C4X%F!?5-%*5*!U5%1')4%&2F!
355'%.*!?H!/*);'5&F!"*.%(#)5%*!?54&%&0&'!#(!>',75#.#;2F!
E*%5')!c'%44F!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2F!*5-!
G*)X!c2*&&F!E#2*.!=B4')1*&#)2F!:-%5B0);7H!

!
3.&7#0;7!&7'!)'1%'C')4!.%4&'-!*B#1'!7*1'!6)#1%-'-!$*52!,#54&)0,&%1'!,#$$'5&4!*5-!40;;'4&%#54F!

&7'2!C')'!5#&!*4X'-!&#!'5-#)4'!&7'!,#5,.04%#54!#)!)',#$$'5-*&%#54F!5#)!-%-!&7'2!4''!&7'!(%5*.!-)*(&!#(!&7'!
)'6#)&!B'(#)'!%&4!)'.'*4'H!!>7'!)'1%'C!#(!&7%4!)'6#)&!C*4!#1')4''5!B2!b#0%4!aH!b*5_')#&&%F!<'C!a')4'2!
?54&%&0&'!#(!>',75#.#;2F!*5-!8')5*)-!QH!80)X'F!G*44*,704'&&4!?54&%&0&'!#(!>',75#.#;2H!366#%5&'-!B2!&7'!
<E"F!&7'2!C')'!)'46#54%B.'!(#)!$*X%5;!,')&*%5!&7*&!*5!%5-'6'5-'5&!'W*$%5*&%#5!#(!&7%4!)'6#)&!C*4!,*))%'-!
#0&!%5!*,,#)-*5,'!C%&7!%54&%&0&%#5*.!6)#,'-0)'4!*5-!&7*&!*..!)'1%'C!,#$$'5&4!C')'!,*)'(0..2!,#54%-')'-H!!
E'46#54%B%.%&2!(#)!&7'!(%5*.!,#5&'5&!#(!&7%4!)'6#)&!)'4&4!'5&%)'.2!C%&7!&7'!*0&7#)%5;!,#$$%&&''!*5-!&7'!
%54&%&0&%#5H!
!
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W%W!

!
!
!
!
!
!

(;B:8B:J-
-

-

#Y#($*'P#-0$CC)".-

!
M- LELE-P'0'+,-

/"?:<":!=8a:">?V:/!!!! SNS!
"#4$%,!+*C5@!/'*),7%5;!(#)!&7'!Q%)4&!/&*)4F!D*.*W%'4F!*5-!8.*,X!f#.'4!!! !SNR!
<'C!c#).-4@!/''X%5;!<'*)B2F!f*B%&*B.'!9.*5'&4!!!! SNR!
9724%,4!#(!&7'!U5%1')4'@!U5-')4&*5-%5;!/,%'5&%(%,!9)%5,%6.'4!!!! SNP!

=9>?G?i?<D!>f:!/"?:<":!9E=DE3G!!!! SNO!
9E=9=/:+!9E=DE3G!=Q!3">?V?>?:/!! SNT!

/6*,'!9)#A',&4!o!b*);'!o!%5!E*5X!=)-')!!! !SNT!
/6*,'!9)#A',&4!o!G'-%0$!o!%5!E*5X!=)-')!!!! SNK!
/$*..!3--%&%#54!*5-!30;$'5&*&%#54!&#!/6*,'!E'4'*),7!9)#;)*$!YU5)*5X'-[!!!! SNL!
D)#05-!9)#A',&4!o!b*);'!o!%5!E*5X!=)-')!!!! SNSJ!
D)#05-!9)#A',&!o!G'-%0$!! SNSR!
/$*..!3--%&%#54!*5-!30;$'5&*&%#54!&#!D)#05-!E'4'*),7!9)#;)*$!YU5)*5X'-[!!!! SNSR!

=>f:E!"=<"bU/?=</!3<+!E:"=GG:<+3>?=</!!! !SNSP!
9*)&5')47%6!%5!34&)#5#$2!*5-!34&)#6724%,4!E'4'*),7!!!! SNSP!
/#,%'&2F!34&)#5#$2F!*5-!34&)#5#$')4!!!! SNSO!
/04&*%5%5;!"#)'!"*6*B%.%&%'4!!!! SNS]!
9)'6*)%5;!(#)!>#$#))#C!!!! SNSM!

-

L- +,-*3#-*3"#03+&4-

+?/"=V:Eg! !!!RNS!
>7'!+%4,#1')2!#(!f*B%&*B.'!9.*5'&4! RNR!
3!8#.-!<'C!Q)#5&%')@!D)*1%&*&%#5*.!E*-%*&%#5! !!RNT!
=6'5%5;!&7'!>%$'!+#$*%5@!G*X%5;!"#4$%,!G#1%'4! RN]!
D%1%5;!G'*5%5;!&#!&7'!+*&*@!"2B')N+%4,#1')2! !!RNK!
+%4,#1')2!>7)#0;7!&7'!9#C')!#(!G*&7'$*&%,4F!9724%,4F!*5-!?$*;%5*&%#5!!! RNL!

=E?D?</! RNL!
>7'!=)%;%5!#(!&7'!U5%1')4'@!>7'!:*).%'4&!G#$'5&4!!! RNL!
>7'!Q%)4&!/#0),'4!#(!b%;7&!*5-!&7'!:5-!#(!&7'!"#4$%,!+*)X!3;'4!!! RNSS!
>7'!=)%;%5!#(!D*.*W%'4!*5-!b*);'N/,*.'!/&)0,&0)'!!! RNSP!
>7'!=)%;%5!#(!8.*,X!f#.'4!!! RNSO!
>7'!=)%;%5!#(!/&*)4!*5-!9.*5'&4!!! RNSO!

U<+:E/>3<+?<D!>f:!"=/G?"!=E+:E! !!RNSM!
D*.*W%'4!*5-!8.*,X!f#.'4!!! RNSM!
/&*)4! RNRR!
9.*5'&*)2!/24&'$4!!! RNRO!
b%('!!! RNRT!

QE=<>?:E/!=Q!h<=cb:+D:!!! RNRT!
>7'!<*&0)'!#(!?5(.*&%#5!!! RNR]!
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>7'!3,,'.')*&%5;!U5%1')4'!!! RNR]!
>7'!<*&0)'!#(!+*)X!G*&&')!!! RNRM!
>7'!<*&0)'!#(!<'0&)%5#4!!! RNPJ!
>7'!<*&0)'!#(!"#$6*,&!=BA',&4!*5-!9)#B'4!#(!E'.*&%1%&2!!! RNPS!
>7'!"7'$%4&)2!#(!&7'!U5%1')4'!!! RNPR!

-

Z- !)"*,#"03'!-',-)0*"+,+C.-),4-)0*"+!3.0'(0[--(+&&)%+")*'+,G-

(++!#")*'+,G-(++"4',)*'+,-

?<>:E<3>?=<3b!93E><:E/f?9/!!! PNR!
>7'!D.#B*.%_*&%#5!#(!34&)#5#$2!! !PNR!
G*5*;%5;!?5&')5*&%#5*.!"#..*B#)*&%#5! !!PNO!
?5&')5*&%#5*.!/&)*&';%,!9.*55%5;! !!PNT!

9U8b?"N9E?V3>:!93E><:E/f?9/!!! PN]!
D)#05-NB*4'-!=6&%,*.!*5-!?5()*)'-!34&)#5#$2! !!PN]!
D)#05-N8*4'-!E*-%#F!G%..%$'&')F!*5-!/0B$%..%$'&')!34&)#5#$2!! !PNL!

93E><:E/f?9!=99=E>U<?>?:/!!! PNSS!
=?E!*5-!EG/!#5!&7'!D)#05-!!! PNSR!
9*)&%,.'!34&)#6724%,4!*5-!D)*1%&*&%#5! PNSP!
/6*,'!=B4')1*&#)%'4! PNSO!

3D:<"g!93E><:E/f?9/!3<+!?<>:EQ3":/!!! PNSO!
?<>:E3D:<"g!>3">?"3b!3+V?":! PNS]!
/>:c3E+/f?9!=Q!>f:!+:"3+3b!/UEV:g!!! PNSM!

-

\- )0*"+,+C.-',-0+('#*.-

8:<:Q?>/!=Q!3/>E=<=Gg!>=!>f:!<3>?=<!!! ONR!
34&)#5#$2!:5;*;'4!&7'!90B.%,!%5!/,%'5,'!!! ONR!
34&)#5#$2!?$6)#1'4!/,%'5,'!b%&')*,2!*5-!9)#(%,%'5,2!!! ONT!
34&)#5#$2!?546%)'4!%5!&7'!".*44)##$!*5-!8'2#5-!!! ONM!
34&)#5#$2!/')1'4!*4!*!D*&'C*2!&#!<'C!>',75#.#;2!!! ONM!
34&)#5#$2!*5-!&7'!3$')%,*!"#$6'&'4!3,&!!! ONK!
34&)#5#$2!3--)'44'4!&7'!"7*..'5;'4!#(!&7'!RS4&!"'5&0)2!! !ONL!
34&)#5#$')4!*5-!90B.%,!9#.%,2!!! ONSJ!

3/>E=<=G:E/!!! ONSJ!
+'$#;)*672!!! ONSJ!
?$6.%,*&%#54!(#)!:$6.#2$'5&!*5-!>)*%5%5;!!! ONSK!
U5-'))'6)'4'5&'-!G%5#)%&%'4!%5!34&)#5#$2!!! ONSL!
c#$'5!%5!34&)#5#$2! !!ONRJ!

-

D- 0$0*)',',Q-*3#-(+"#-"#0#)"(3-!"+Q")C!
?<+?V?+U3b!?<V:/>?D3>=E!9E=DE3G/!!! TNS!
>f:=Eg!!! TNO!

:$');%5;!>)'5-4!%5!>7'#)'&%,*.!E'4'*),7!!! TNO!
>7'#)'&%,*.!"7*..'5;'4!(#)!&7'!<'W&!+',*-'!!! TNT!
?5-%1%-0*.!?51'4&%;*&#)!9)#;)*$4!%5!>7'#)2!*5-!"#$60&*&%#5!!! TNK!
>7'!E*6%-!E%4'!#(!34&)#6724%,*.!"#$60&%5;!!! TNK!
E'4'*),7!<'&C#)X4!%5!>7'#)'&%,*.!*5-!"#$60&*&%#5*.!34&)#6724%,4!!!! TNL!

+3>3!3<+!/=Q>c3E:!!! TNSJ!
+*&*!3),7%1'4!!! TNSJ!
+*&*!E'-0,&%#5!*5-!35*.24%4!/#(&C*)'!!! TNSP!

G:+?UGN/"3b:!3">?V?>?:/!!! TNSO!
>',75%,*.!c#)X(#),'!+'1'.#6$'5&!!! TNSO!
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<3/3!:W6.#)')!*5-!/0B#)B%&*.!9)#;)*$4!!! TNST!
</Q!G%-N/,*.'!?55#1*&%#5!9)#;)*$!!! TNS]!

>:"f<=b=Dg!+:V:b=9G:<>!!! TNSK!
<3/3NQ05-'-!/6*,'N8*4'-!34&)#6724%,4!>',75#.#;2!+'1'.#6$'5&!!! TNSK!
</QNQ05-'-!D)#05-N8*4'-!34&)#6724%,4!>',75#.#;2!+'1'.#6$'5&!!! TNRJ!
+=:NQ05-'-!>',75#.#;2!+'1'.#6$'5&!!! TNRS!

b38=E3>=Eg!3/>E=9fg/?"/!!! TNRS!
>7'!/,#6'!*5-!<''-4!#(!b*B#)*&#)2!34&)#6724%,4!!! TNRS!
>7'!Q05-%5;!"7*..'5;'!!! TNRP!

!
]- !"#!)"',Q-2+"-*+C+""+I-

=9:E3>?<D!3<+!U9"=G?<D!9E=a:">/F!G?//?=</F!3<+!Q3"?b?>?:/!! !]NS!
+'6*)&$'5&!#(!:5');2! !!]NS!
<*&%#5*.!3')#5*0&%,4!*5-!/6*,'!3-$%5%4&)*&%#5!!! ]NR!
<*&%#5*.!/,%'5,'!Q#05-*&%#5! ]NO!

>=c3E+!QU>UE:!9E=a:">/F!G?//?=</F!3<+!Q3"?b?>?:/!!! ]NK!
+'6*)&$'5&!#(!:5');2! !!]NK!
<*&%#5*.!3')#5*0&%,4!*5-!/6*,'!3-$%5%4&)*&%#5!!! ]NK!
<*&%#5*.!/,%'5,'!Q#05-*&%#5!!! ]NL!

!
^- "#)&'T',Q-*3#-+!!+"*$,'*'#0-

9E="://!!! MNS!
9)%#)%&%_*&%#5!")%&')%*! !!MNS!
9)#;)*$!9)%#)%&%_*&%#5! !!MNS!
"#4&!E%4X!*5-!>',75%,*.!:1*.0*&%#5!!! MNR!
80-;'&4!!! MNP!

/"?:<":!=8a:">?V:/!Q=E!>f:!+:"3+:!!! MNT!
"#4$%,!+*C5@!/'*),7%5;!(#)!&7'!Q%)4&!/&*)4F!D*.*W%'4F!*5-!8.*,X!f#.'4!! MNT!
<'C!c#).-4@!Q%5-%5;!*5-!9)'6*)%5;!&#!"7*)*,&')%_'!<'*)B2!9.*5'&4!b%X'!:*)&7!!! MNM!
>7'!9724%,4!#(!&7'!U5%1')4'@!U5-')4&*5-%5;!/,%'5&%(%,!9)%5,%6.'4!!! MNSJ!

>f:!b3ED:E!/"?:<":!9E=DE3G! MNSR!
! +%4,#1')2! MNSP!
! =)%;%54!! MNSO!
! U5-')4&*5-%5;!&7'!"#4$%,!=)-')! MNSO!
! Q)#5&%')4!#(!h5#C.'-;'!! MNS]!
E:"=GG:<+:+!9E=DE3G!=Q!3">?V?>?:/!!!! MNS]!

E',#$$'5-*&%#54!(#)!<'C!/6*,'!3,&%1%&%'4!b*);'!9)#A',&4! MNSM!
E',#$$'5-*&%#54!(#)!<'C!/6*,'!3,&%1%&%'4!G'-%0$!9)#A',&4!!! MNRP!
E',#$$'5-*&%#54!(#)!<'C!/6*,'!3,&%1%&%'4!/$*..!9)#A',&4!!! MNRT!
/$*..!3--%&%#54!*5-!30;$'5&*&%#54!&#!<3/3^4!"#)'!E'4'*),7!9)#;)*$4!!! MNRT!
E',#$$'5-*&%#54!(#)!<'C!D)#05-N8*4'-!3,&%1%&%'4!b*);'!9)#A',&4! MNRL!
E',#$$'5-*&%#54!(#)!<'C!D)#05-N8*4'-!3,&%1%&%'4!G'-%0$!9)#A',&!!!! MNPM!
/$*..!3--%&%#54!*5-!30;$'5&*&%#54!&#!</Q^4!"#)'!E'4'*),7!9)#;)*$!!!! MNPK!

E:"=GG:<+3>?=</!Q=E!3D:<"?:/!!!! MNPL!
<3/3N34&)#6724%,4! MNOJ!
</QN34&)#5#$2!!!! MNOS!
+=:Nf%;7!:5');2!9724%,4!!! MNOS!

:9?b=DU:!!!! MNOR!
!
!
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)!!#,4'Y#0-

!
3! /0$$*)2!#(!/,%'5,'!Q)#5&%')4!9*5'.4^!Q%5-%5;4! 3NS!
8! /0$$*)2!#(!9)#;)*$!9)%#)%&%_*&%#5!9*5'.4^!E',#$$'5-*&%#54! 8NS!
"! >7'!"#4&!E%4X!*5-!>',75%,*.!:1*.0*&%#5!9)#,'44!! "NS!
+! G%-N/,*.'!9)#A',&!+'4,)%6&%#54! +NS!
:! /&*&'$'5&!#(!>*4X!*5-!/,#6'! :NS!
Q! 3,)#52$4! ! ! QNS!
!

!
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"#$%!

#56789:;6-08<<=>?-
!
!

&'(!)*+,!-.!/0+!'1*)+(2+!032!40315+6!6(373/*43889:!!;'16(+62!-.!<831+/2!-.!2/3(/8*15!6*)+(2*/9!
03)+!=++1!6*24-)+(+6!-(=*/*15!6*2/31/!2'12:!!>834?!0-8+2@!-14+!)*+,+6!32!31!+A-/*4!/0+-(+/*438!<-22*=*8*/9@!
3(+!1-,!?1-,1!/-!=+!<(+2+1/!3/!/0+!4+1/+(!-.!7-2/!5383A*+2@!*148'6*15!-'(!-,1:!B(+4*2*-1!7+32'(+7+1/2!
-.!/0+!<(*7-(6*38!(36*3/*-1!8+./!=9!/0+!=*5!=315!03)+!+13=8+6!32/(-1-7+(2!/-!6+/+(7*1+!/0+!35+@!2*C+@!316!
203<+!-.!/0+!'1*)+(2+:!!&/0+(!32/(-1-7*438!-=2+()3/*-12!03)+!382-!(+)+38+6!/03/!7-2/!-.!/0+!73//+(!*1!/0+!
'1*)+(2+!*2!63(?!316!*1)*2*=8+!316!/03/!/0+!+A<312*-1!-.!/0+!'1*)+(2+!*2!344+8+(3/*15!*1!31!'1+A<+4/+6!316!
'1+A<83*1+6!,39:!!D+4+1/!6*24-)+(*+2@!<-,+(.'8!1+,!,392!/-!-=2+()+!/0+!'1*)+(2+@!316!=-86!1+,!*6+32!/-!
'16+(2/316!*/!03)+!4(+3/+6!24*+1/*.*4!-<<-(/'1*/*+2!,*/0-'/!<(+4+6+1/:!!!

E0*2!(+<-(/!-.!/0+!F-77*//++!.-(!3!G+43638!#'()+9!-.!H2/(-1-79!316!H2/(-<092*42!<(-<-2+2!3!
=(-36$=32+6@!*1/+5(3/+6!<831!.-(!2<34+$!316!5(-'16$=32+6!32/(-1-79!316!32/(-<092*42!.-(!/0+!6+436+!
IJ%I$IJI%:!!K/!382-!8392!/0+!.-'163/*-12!.-(!36)314+2!*1!/0+!6+436+!IJII$IJL%:!!K/!*2!/0+!2*A/0!*1!3!
2+M'+14+!-.!N3/*-138!D+2+3(40!F-'14*8!ONDFP!6+43638!2/'6*+2!*1!/0*2!.*+86!316!='*862!-1!/0+!
(+4-77+163/*-12!-.!*/2!<(+6+4+22-(2:!!;-,+)+(@!'18*?+!<(+)*-'2!2'()+92@!*/!(++A37*1+2!'1(+38*C+6!
<(*-(*/*+2!-.!<(+4+6*15!2'()+92!316!(+4-12*6+(2!/0+7!38-15!,*/0!1+,!<(-<-2+6!(+2+3(40!34/*)*/*+2!/-!
340*+)+!3!(+)*/38*C+6!316!/*7+89!24*+1/*.*4!<(-5(37:!H1-/0+(!1+,!.+3/'(+!-.!/0+!4'((+1/!2'()+9!*2!3!
6+/3*8+6!313892*2!-.!/0+!/+401*438!(+36*1+22!316!/0+!4-2/!(*2?!-.!34/*)*/*+2!4-12*6+(+6!.-(!<(*-(*/*C3/*-1:!E0+!
4-77*//++!032!.-(7'83/+6!3!4-0+(+1/!<(-5(37!/03/!.*/2!,*/0*1!<83'2*=8+!.'16*15!<(-.*8+2!4-12*6+(*15!
2+)+(38!6*..+(+1/!='65+/!24+13(*-2!=32+6!-1!=(*+.*152!=9!/0+!2<-12-(*15!35+14*+2Q/0+!N3/*-138!
H+(-13'/*42!316!#<34+!H67*1*2/(3/*-1@!/0+!N3/*-138!#4*+14+!R-'163/*-1@!316!/0+!G+<3(/7+1/!-.!"1+(59:!
H2!3!(+2'8/@!(+4-77+16+6!<(*-(*/*+2!(+.8+4/!31!+A+4'/3=8+!=38314+!-.!24*+1/*.*4!<(-7*2+!353*12/!4-2/@!(*2?@!
316!(+36*1+22:!!E0+!*1/+(13/*-138!4-1/+A/!382-!<839+6!31!*7<-(/31/!(-8+!*1!/0+!4-77*//++S2!6+8*=+(3/*-12@!
316!7319!-.!/0+!83(5+!<(-T+4/2!*1)-8)+!*1/+(13/*-138!4-883=-(3/*-1!32!,+88!32!<(*)3/+!6-1-(2!316!
.-'163/*-12:!

E0+!<(*-(*/9!24*+14+!-=T+4/*)+2!40-2+1!=9!/0+!2'()+9!4-77*//++!.-(!/0+!6+436+!IJ%I$IJI%!3(+!
2+3(40*15!.-(!/0+!.*(2/!2/3(2@!5383A*+2@!316!=834?!0-8+2U!2++?*15!1+3(=9!03=*/3=8+!<831+/2U!316!36)314*15!
'16+(2/316*15!-.!/0+!.'1637+1/38!<092*42!-.!/0+!'1*)+(2+:!!E0+2+!/0(++!-=T+4/*)+2!(+<(+2+1/!
'1<(+4+6+1/+6!-<<-(/'1*/*+2!1-,!=+4-7*15!,*/0*1!-'(!43<3=*8*/9!/-!+A<8-(+:!E0+!6*24-)+(*+2!736+!,*88!
2'(+89!8+36!/-!1+,!316!2-7+/*7+2!2'(<(*2*15!*12*50/2!/03/!,*88!4-1/*1'+!/-!+A<316!-'(!'16+(2/316*15!316!
2+12+!-.!<-22*=*8*/9@!(+)+38*15!1+,!,-(862!316!<(+2+1/*15!1+,!0-(*C-12@!/0+!2/'69!-.!,0*40!,*88!=(*15!'2!
48-2+(!/-!'16+(2/316*15!/0+!4-27-2!316!-'(!<834+!,*/0*1!*/:!

E0*2!(+<-(/!(+4-77+162!3!<(-5(37!/03/!,*88!2+/!/0+!32/(-1-79!316!32/(-<092*42!4-77'1*/9!
.*(789!-1!/0+!<3/0!/-!312,+(*15!2-7+!-.!/0+!7-2/!<(-.-'16!M'+2/*-12!3=-'/!/0+!4-27-2:!K1!/0+!<831@!1+,!
-</*438!316!*1.(3(+6!2'()+9!/+8+24-<+2!-1!/0+!5(-'16!316!*1!2<34+!,*88!+7<8-9!3!)3(*+/9!-.!1-)+8!
/+401*M'+2!/-!*1)+2/*53/+!/0+!13/'(+!-.!63(?!+1+(59:!E0+2+!237+!/+8+24-<+2!,*88!6+/+(7*1+!/0+!
3(40*/+4/'(+2!-.!/0-'23162!-.!<831+/3(9!292/+72@!-=2+()+!/0+!+A<8-2*)+!6+7*2+!-.!2/3(2@!316!-<+1!3!1+,!
,*16-,!-1!/0+!/*7+$)3(*3=8+!'1*)+(2+:!!#<+4/(-24-<*4!316!0*50$2<3/*38$(+2-8'/*-1!*735*15!43<3=*8*/*+2!-1!
1+,!83(5+!5(-'16$=32+6!/+8+24-<+2!,*88!+13=8+!(+2+3(40+(2!/-!6*24+(1!/0+!<092*438!13/'(+!-.!-=T+4/2!
6*24-)+(+6!3/!=-/0!20-(/+(!316!8-15+(!,3)+8+15/02!=9!-/0+(!.34*8*/*+2!*1!/0+!4-77*//++S2!(+4-77+16+6!
<(-5(37:!K11-)3/*)+!7-6+(3/+$4-2/!<(-5(372!*1!2<34+!316!-1!/0+!5(-'16!,*88!=+!+10314+6!2-!32!/-!+13=8+!
/0+!4-77'1*/9!/-!(+2<-16!(3<*689!316!.8+A*=89!/-!1+,!24*+1/*.*4!6*24-)+(*+2:!!F-12/('4/*-1!,*88!=+5*1!-1!3!
2<34+$=32+6!-=2+()3/-(9!/03/!+7<8-92!/0+!1+,!,*16-,!-.!5(3)*/3/*-138!(36*3/*-1!/-!-=2+()+!/0+!7+(5*15!
-.!6*2/31/!=834?!0-8+2!316!-/0+(!6+12+!-=T+4/2!316!/-!<(+4*2+89!/+2/!/0+-(*+2!-.!5(3)*/9!*1!1+,!(+5*7+2!/03/!
,+!431!1+)+(!0-<+!/-!2/'69!-1!"3(/0:!!E0+!.-'163/*-12!,*88!=+!83*6!.-(!2/'6*+2!-.!/0+!0-/!'1*)+(2+!,*/0!3!
.'/'(+!V$(39!/+8+24-<+!/03/!,*88!2+3(40!.-(!/0+!.*(2/!7322*)+!=834?!0-8+2@!316!/03/!,*88!.-88-,!/0+!4948*15!-.!
532!,*/0*1!316!=+9-16!5383A*+2:!#4*+1/*2/2!,*88!4-16'4/!1+,!5(-'16$=32+6!+A<+(*7+1/2!/-!2/'69!/0+!
0*50+2/$+1+(59!<0-/-12!+7*//+6!=9!4-27*4!2-'(4+2:!!H/!/0+!-<<-2*/+!+16!-.!/0+!+8+4/(-7351+/*4!2<+4/('7@!
(36*-!/+401*M'+2!,*88!=+4-7+!<-,+(.'8!+1-'50!/-!)*+,!/0+!+<-40!,0+1!/0+!)+(9!.*(2/!-=T+4/2!=+531!/-!
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"#$I!

8*50/!'<!/0+!'1*)+(2+@!73(?*15!/0+!/(312*/*-1!.(-7!3!<(-/(34/+6!63(?!35+!/-!-1+!-.!2+8.$8'7*1-'2!2/3(2:!E0+!
7*4(-,3)+!=34?5(-'16!(36*3/*-1!,*88!=+!24('/*1*C+6!.-(!/0+!/+88/38+!+)*6+14+!/03/!*1.83/*-1!34/'3889!
-44'((+6:!B+(03<2!7-2/!+A4*/*15!-.!388@!(+2+3(40+(2!,*88!*6+1/*.9!,0*40!1+3(=9!2/3(2!3(+!-(=*/+6!=9!<831+/2!
-1!,0*40!8*.+!4-'86!382-!03)+!6+)+8-<+6:!!!

D+38*C*15!/0+2+!316!31!3((39!-.!-/0+(!24*+1/*.*4!-<<-(/'1*/*+2!*2!4-1/*15+1/!-1!73*1/3*1*15!316!
2/(+15/0+1*15!/0+!.-'163/*-12!-.!/0+!(+2+3(40!+1/+(<(*2+!/03/!3(+!+22+1/*38!*1!/0+!4948+!-.!6*24-)+(9Q
*148'6*15!/+401-8-59!6+)+8-<7+1/@!/0+-(9@!4-7<'/3/*-1!316!63/3!73135+7+1/@!316!83=-(3/-(9!
+A<+(*7+1/2@!32!,+88!32@!316!*1!<3(/*4'83(@!0'731!(+2-'(4+2:!H/!/0+!237+!/*7+@!/0+!5(+3/+2/!2/(*6+2!*1!
'16+(2/316*15!-./+1!4-7+!.(-7!=-86!1+,!<(-T+4/2!/03/!-<+1!/0+!'1*)+(2+!/-!1+,!6*24-)+(*+2@!316!2'40!
<(-T+4/2!/0'2!6(*)+!7'40!-.!/0+!2/(3/+59!-.!/0+!4-77*//++S2!<(-<-2+6!<(-5(37:!!E0*2!<(-5(37!(+M'*(+2!3!
=38314+!-.!27388@!7+6*'7@!316!83(5+!*1*/*3/*)+2!-1!/0+!5(-'16!316!*1!2<34+:!!E0+!83(5+!316!7+6*'7!
+8+7+1/2!,*/0*1!+340!2*C+!43/+5-(9!3(+!32!.-88-,2W!

!

"! K1!#<34+W!OX3(5+$2438+@!*1!<(*-(*/9!-(6+(P!!"#$%&"$'#()*+,-,$#(./,0$1(2$'$3456$(OYRKD#EPQ31!
-=2+()3/-(9!6+2*51+6!/-!2+//8+!+22+1/*38!M'+2/*-12!*1!=-/0!+A-<831+/!316!63(?!+1+(59!(+2+3(40@!316!
,0*40!,*88!36)314+!/-<*42!(315*15!.(-7!5383A9!+)-8'/*-1!/-!/0+!2/'69!-.!-=T+4/2!,*/0*1!-'(!-,1!
5383A9:!!27$(896'5,$,(:,5;,-<Q3'57+1/*15!3!<(-5(37!/03/!6+8*)+(2!3!0*50!8+)+8!-.!24*+1/*.*4!
(+/'(1!-1!(+83/*)+89!7-6+(3/+!*1)+2/7+1/!316!/03/!<(-)*6+2!/0+!43<3=*8*/9!/-!(+2<-16!(3<*689!/-!
1+,!24*+1/*.*4!316!/+401*438!=(+3?/0(-'502:!!=-3$,()*>$,+$,5<$>$,(.6-4$(?*>$**-(OXK#HPQ3!8-,$
.(+M'+149!5(3)*/3/*-138!,3)+!-=2+()3/-(9!/03/!,*88!-<+1!31!+1/*(+89!1+,!,*16-,!-1!/0+!4-27-2!
=9!7+32'(*15!(*<<8+2!*1!2<34+$/*7+!43'2+6!=9!7319!1+,!2-'(4+2@!*148'6*15!1+3(=9!,0*/+!6,3(.!
2/3(2@!316!,*88!<(-=+!/0+!13/'(+!-.!=834?!0-8+2:!!)*>$,*->"5*-'(@%,-1(AB3$,0->5,1(OKV&PQ3!
<-,+(.'8!V$(39!/+8+24-<+!/03/!,*88!/(312.-(7!-'(!'16+(2/316*15!-.!0-/!532!322-4*3/+6!,*/0!2/3(2!
316!5383A*+2!*1!388!+)-8'/*-13(9!2/35+2:!OZ+6*'7$2438+@!*1!(31?!-(6+(P!!C$D(!5,'#3(2$47*5'5;1(
E$0$'56<$*>(:,5;,-<Q3!4-7<+/+6!<(-5(37!/-!839!/0+!/+401*438!316!24*+1/*.*4!.-'163/*-1!.-(!3!
.'/'(+!7*22*-1!/-!2/'69!1+3(=9!"3(/0$8*?+!<831+/2:!!)*+'->"5*(:,5B$(2$47*5'5;1(E$0$'56<$*>(
:,5;,-<Q3!4-7<+/+6!<(-5(37!6+2*51+6!/-!<(+<3(+!.-(!3!<-/+1/*38!1+A/$6+436+!4-27*4!
7*4(-,3)+$=34?5(-'16!7*22*-1!/-!2/'69!/0+!+<-40!-.!*1.83/*-1:!(
!

"! &1!/0+![(-'16W!OX3(5+$2438+@!*1!<(*-(*/9!-(6+(P!=-,;$(.1*56>"4(./,0$1(2$'$3456$(OX##EPQ3!
,*6+$.*+86!-</*438!2'()+9!/+8+24-<+!/03/!,*88!/(312.-(7!-=2+()3/*-12!-.!/0+!)3(*3=8+!'1*)+(2+!316!
,*88!366(+22!=(-36!M'+2/*-12!/03/!(315+!.(-7!*16*43/*15!/0+!13/'(+!-.!63(?!+1+(59!/-!6+/+(7*1*15!
,0+/0+(!/0+(+!3(+!-=T+4/2!/03/!739!4-88*6+!,*/0!"3(/0:!!F"#%.4-'$()**50->"5*3(:,5;,-<(
-/;<$*>->"5*Q!3!4-7<+/+6!<(-5(37!/03/!,*88!<(-)*6+!/0+!43<3=*8*/9!/-!(+2<-16!(3<*689!/-!
24*+1/*.*4!6*24-)+(9!316!/+401*438!36)314+2!,*/0!1+,!/+8+24-<+2!316!*12/('7+1/2:!!G"-*>(
.$;<$*>$#(F",,5,(2$'$3456$(O[#ZEPQ3!83(5+!-</*438!316!1+3($*1.(3(+6!/+8+24-<+!/03/!,*88!
(+)-8'/*-1*C+!32/(-1-79!316!<(-)*6+!3!2<+4/(-24-<*4!4-7<8+7+1/!/-!/0+!\37+2!Y+==!#<34+!
E+8+24-<+!O\Y#EP@!/0+!H/34373!X3(5+!Z*88*7+/+(!H((39!OHXZHP@!316!X##E:!!?><5367$,"4(
!$,$*H50(2$'$3456$(?,,-1(OHFEHPQ<3(/*4*<3/*-1!*1!31!*1/+(13/*-138!/+8+24-<+!/-!2/'69!)+(9!
0*50!+1+(59!53773!(392:!!OZ+6*'7$2438+P!I$,,5(I7-J*-*>5,!?>-4-<-(2$'$3456$!OFFHEPQ3!I]$
7+/+(!,*6+$.*+86!2'=7*88*7+/+(!/+8+24-<+!/03/!,*88!4-7<8+7+1/!HXZH!=9!'16+(/3?*15!83(5+$2438+!
2'()+92!-.!6'2/$+120(-'6+6!-=T+4/2:!
!
E0+2+!73T-(!1+,!+8+7+1/2!7'2/!=+!4-7=*1+6!,*/0!-15-*15!2'<<-(/!-.!/0+!4-(+!(+2+3(40!<(-5(37@!

/-!+12'(+!3!=38314+6!<(-5(37!/03/!-</*7*C+2!-)+(388!24*+1/*.*4!(+/'(1:!E-!340*+)+!/03/!(+/'(1!/0+!4-77*//++!
=38314+2!/0+!<(-5(37!,*/0!3!<-(/.-8*-!-.!'1(31?+6!27388+(!<(-T+4/2!316!3'57+1/3/*-12!/-!/0+!4-(+!(+2+3(40!
<(-5(37@!.'16+6!=9!388!/0(++!35+14*+2:!E0+2+!+8+7+1/2!*148'6+!2'<<-(/!-.!*16*)*6'38!*1)+2/*53/-(2@!
*12/('7+1/3/*-1@!83=-(3/-(9!32/(-<092*42@!<'=8*4!344+22!/-!<(*)3/+89!-<+(3/+6!/+8+24-<+2@!2'=-(=*/38!2<34+!
7*22*-12@!/+401-8-59!6+)+8-<7+1/@!/0+-(+/*438!*1)+2/*53/*-12@!316!4-883=-(3/*-1!-1!*1/+(13/*-138!<(-T+4/2:!

!
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"#$L!

E0*2!(+<-(/!382-!*6+1/*.*+2!'1*M'+!,392!/03/!32/(-1-7+(2!431!4-1/(*='/+!/-!2-8)*15!/0+!13/*-1S2!
40388+15+2:!K1!366*/*-1@!/0+!<'=8*4!,*88!4-1/*1'+!/-!=+!*12<*(+6!,*/0!*735+2!-.!/0+!4-27-2!316!6+24(*</*-12!
-.!*/2!4-1/+1/2@!316!2/'6+1/2!-.!388!35+2!,*88!=+!+1535+6!=9!)*)*6!*88'2/(3/*-12!-.!/0+!<-,+(!-.!24*+14+!316!
/+401-8-59:!!E0+2+!*1)+2/7+1/2!,*88!2'2/3*1!316!*7<(-)+!/0+!=(-36!24*+1/*.*4!8*/+(349!)*/38!/-!3!
/+401-8-5*43889!36)314+6!13/*-1!32!,+88!32!<(-)*6*15!2<*1$-..!/+401-8-5*438!3<<8*43/*-12!/-!2-4*+/9:!

E0+!4-77*//++!1-/+2!,*/0!3<<(+4*3/*-1!/0+!2/(*?*15!8+)+8!-.!+..-(/!316!*1)-8)+7+1/!*1!/0*2!2'()+9!
4-1/(*='/+6!=9!/0+!32/(-1-79!316!32/(-<092*42!4-77'1*/9:!!E0+!)*2*-1!6+/3*8+6!*1!/0*2!(+<-(/!*2!3!203(+6!
)*2*-1:!!
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"#$^!

"#(+@@#,4#4-!"+A")@-

!
Z3*1/3*1*15!3!=38314+6!<(-5(37!*2!31!-)+((*6*15!<(*-(*/9!.-(!3//3*1*15!/0+!-)+(388!24*+14+!

-=T+4/*)+2!/03/!3(+!3/!/0+!4-(+!-.!/0+!<(-5(37!(+4-77+16+6!=9!/0+!2'()+9!4-77*//++:!!Z-(+!6+/3*8+6!
5'*6314+!*2!<(-)*6+6!*1!/0+!(+<-(/@!='/!-</*738!*7<8+7+1/3/*-1!*2!/0+!(+2<-12*=*8*/9!-.!35+149!73135+(2:!!
E0+!27388$2438+!<(-T+4/2!(+4-77+16+6!*1!E3=8+!"#:%!3(+!'1(31?+6!316!3(+!8*2/+6!*1!38<03=+/*438!-(6+(:!!
E0+!0*50+2/$<(*-(*/9!5(-'16$=32+6!+8+7+1/2!*1!/0+!7+6*'7!OE3=8+!"#:IP!316!83(5+!OE3=8+!"#:LP!43/+5-(*+2!
3(+!8*2/+6!*1!<(*-(*/9!-(6+(@!316!/0+!0*50+2/$<(*-(*/9!2<34+$=32+6!+8+7+1/2!*1!/0+!7+6*'7!OE3=8+!"#:^P!316!
83(5+!OE3=8+!"#:]P!43/+5-(*+2!3(+!382-!8*2/+6!*1!<(*-(*/9!-(6+(:!!H88!4-2/!3<<(3*2382!3(+!*1!R_IJ%J!6-883(2:!
!
EH>X"!"#:%!#<34+!316![(-'16W!D+4-77+16+6!H4/*)*/*+2Q#7388!#438+!OH8<03=+/*438!&(6+(P!

D+4-77+163/*-1! H5+149! #4*+14+!
>'65+/-(

OIJ%I$IJI%P!
B35+!

D+.+(+14+!

OH'57+1/3/*-1!/-P!
H6)314+6!E+401-8-5*+2!316!
K12/('7+1/3/*-1!!

N#R! >(-36U!?+9!-<<-(/'1*/*+2!*1!36)314+6!
*12/('7+1/3/*-1@!+2<+4*3889!363</*)+!
-</*42!316!(36*-!*12/('7+1/3/*-1!

`]Za9+3(!366*/*-138!! b$Lc!

OH'57+1/3/*-1!/-P!
H2/(-1-79!316!H2/(-<092*42!
[(31/2!B(-5(37!!

N#R! >(-36!(+38*C3/*-1!-.!24*+14+!.(-7!
-=2+()3/*-138@!+7<*(*438@!316!/0+-(+/*438!
*1)+2/*53/*-12@!*148'6*15!83=-(3/-(9!
32/(-<092*42!

`dZa9+3(!366*/*-138! b$Lc!

OH'57+1/3/*-1!/-P!
H2/(-<092*42!E0+-(9!
B(-5(37!

NH#H! >(-36! `L]Z!366*/*-138!! b$Ie!

OG+.*1*/*-1!-.P!3!.'/'(+!fg$
-</*438!2<34+!43<3=*8*/9!

NH#H! E+401-8-59!6+)+8-<7+1/!=+1+.*/*15!3!
.'/'(+!'8/(3)*-8+/!/+8+24-<+!/-!2/'69!0-/!
532!=+/,++1!5383A*+2@!/0+!*1/+(2/+883(!
7+6*'7@!316!+A-<831+/2!

`^JZ! b$Ie!

OH'57+1/3/*-1!/-P!/0+!
[+7*1*!!*1/+(13/*-138!
<3(/1+(20*<!

N#R! K14(+32+6!f:#:!203(+!-.![+7*1*U!24*+14+!
-<<-(/'1*/*+2!*148'6+!+A-<831+/2@!63(?!
+1+(59@!316!+3(89$5383A9!2/'6*+2!

`IZa9+3(!366*/*-138!! b$Lc!

OH'57+1/3/*-1!/-P!
K1/+(7+6*3/+!E+401-8-59!
G+)+8-<7+1/!

NH#H! >(-36U!/3(5+/+6!3/!36)314*15!/0+!
(+36*1+22!-.!/+401-8-5*+2!3/!EDX!L!/-!]!

`IZa9+3(!366*/*-138@!
*14(+32*15!/-!`%]Za9+3(!
366*/*-138!=9!IJI%!

b$Ie!

OH'57+1/3/*-1!/-P!
X3=-(3/-(9!H2/(-<092*42!

NH#H! >32*4!1'48+3(@!*-1*4@!3/-7*4@!316!
7-8+4'83(!<092*42!/-!2'<<-(/!
*1/+(<(+/3/*-1!-.!63/3!.(-7!\Y#E!316!
.'/'(+!7*22*-12!

`IZa9+3(!366*/*-138! b$Ib!

Of:#:!4-1/(*='/*-1!/-!\HVH$
8+6P!#BKFH!7*22*-1!

NH#H! f16+(2/316*15!/0+!=*(/0!-.!5383A*+2@!
2/3(2@!316!<831+/2U!4948*15!-.!73//+(!
/0(-'50!/0+!*1/+(2/+883(!7+6*'7!

`%]JZ! b$I]!

OH'57+1/3/*-1!/-P!/0+!
#'=-(=*/38!B(-5(37!

NH#H! >(-36@!='/!*148'6*15!+2<+4*3889!4-27*4!
7*4(-,3)+!=34?5(-'16!316!<3(/*48+!
32/(-<092*42!

`%]Za9+3(!366*/*-138! b$Ib!

OH'57+1/3/*-1!/-P!/0+!
E+8+24-<+!#92/+7!
K12/('7+1/!B(-5(37!!

N#R! &</*438$*1.(3(+6!*1)+2/7+1/2!/-!8+)+(35+!
<(*)3/+89!-<+(3/+6!/+8+24-<+2!316!
<(-)*6+!4-7<+/*/*)+!344+22!/-!f:#:!
4-77'1*/9!

`I:]Za9+3(!366*/*-138!! b$Lc!

E0+-(9!316!F-7<'/3/*-1!
N+/,-(?2!

NH#H!
N#R!
G&"!

>(-36U!/3(5+/+6!3/!0*50$<(*-(*/9!24*+14+!
/0(-'50!?+9!<(-T+4/2!

`]Za9+3(!NH#H!
`I:]Za9+3(!N#R!
`IZa9+3(!G&"!

b$Id!
b$Lc!

-!D+4-77+16+6!='65+/2!3(+!*1!R_IJ%J!6-883(2!316!3(+!4-77*//++$5+1+(3/+6!316!=32+6!-1!3)3*83=8+!4-77'1*/9!*1<'/:!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html
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"#$]!

EH>X"!"#:I![(-'16W!D+4-77+16+6!H4/*)*/*+2QZ+6*'7!#438+!

D+4-77+163/*-1B! #4*+14+!
E+401*438!
D*2?4!

H<<(3*238!-.!F-2/2!
E0(-'50!F-12/('4/*-1-!
Of:#:!R+6+(38!#03(+!!

IJ%I$IJI%P!

H<<(3*238!-.!
R+6+(38!#03(+!-.!

H11'38!
&<+(3/*-12!
F-2/2#!

B35+!
D+.+(+14+!

FFHE!
$!#4*+14+!+3(89!IJIJ2!
$!f1*)+(2*/9$8+6@!LLh!
.+6+(38!203(+!

#'=7*8*7+/+(!2'()+92!
+13=8*15!=(-36!
+A/(353834/*4@!
53834/*4@!316!-'/+($
2-83($292/+7!24*+14+!

Z+6*'7! `%^JZ!
O`LbZP!

`b:]Z! b$Lb!

(

-!E0+!2'()+9S2!4-12/('4/*-1$4-2/!3<<(3*238!.-(!FFHE!*2!=32+6!-1!FHE"!313892*2!316!<(-T+4/!*1<'/@!*1!R_IJ%J!6-883(2:!
B!E0+!2'()+9S2!+2/*73/+2!-.!/0+!240+6'8+!/-!.*(2/!24*+14+!3(+!=32+6!-1!FHE"!313892*2!316!<(-T+4/!*1<'/:!!
4!E0+!(*2?!2438+!'2+6!,32!8-,@!7+6*'7!8-,@!7+6*'7@!7+6*'7!0*50@!316!0*50:!
#!E0+!2'()+9S2!3<<(3*238!-.!-<+(3/*-12!4-2/2@!*1!R_IJ%J!6-883(2@!*2!=32+6!-1!<(-T+4/!*1<'/:!!
-

-

-

-

EH>X"!"#:L![(-'16W!D+4-77+16+6!H4/*)*/*+2QX3(5+!#438+!OB(*-(*/9!&(6+(P!

D+4-77+163/*-1B! #4*+14+!
E+401*438!
D*2?4!

H<<(3*238!-.!F-2/2!
E0(-'50!F-12/('4/*-1-(
Of:#:!R+6+(38!#03(+!!

IJ%I$IJI%P!

H<<(3*238!-.!
H11'38!
&<+(3/*-12!
F-2/2#!

Of:#:!R+6+(38!
#03(+P(!

B35+!
D+.+(+14+!

%:!X##E!
$!#4*+14+!83/+!IJ%J2!
$!N#RaG&"!

G3(?!+1+(59@!63(?!
73//+(@!/*7+$)3(*3=8+!
<0+1-7+13@!
2'<+(1-)32@!i'*<+(!=+8/!
316!1+3($"3(/0!-=T+4/2!

Z+6*'7!
8-,!

`^e]Z!
O`^I%ZP!

`^IZ!
O`IdZP!

b$Ic!

I:!Z*6$#438+!
K11-)3/*-12!
B(-5(37!
$!#4*+14+!7*6$/-$83/+!
IJ%J2!

>(-36!24*+14+U!<++($
(+)*+,+6!<(-5(37!.-(!
<(-T+4/2!/03/!.388!
=+/,++1!/0+!N#R!ZDK!
316!ZD"RF!8*7*/2!

NaH! `cL$IJJZ!

!

! b$LJ!

L:![#ZE!
$!#4*+14+!7*6!IJIJ2!
$!K77+6*3/+!<3(/1+(!
6-,1$2+8+4/!.-(!
jI]h!.+6+(38!203(+!

#/'6*+2!-.!/0+!+3(8*+2/!
5383A*+2@!53834/*4!
+)-8'/*-1@!6+/+4/*-1!316!
403(34/+(*C3/*-1!-.!
<831+/3(9!292/+72!

Z+6*'7!
/-!

Z+6*'7!
0*50!!

`%:%>!/-!`%:^>!
O`I]bZ!$!`L]JZP!

`LeZ!/-!`]]Z!
O`cZ!/-!`%^ZP!

b$LI!

^:!HFEH!
$!#4*+14+!+3(89!
IJIJ2!
$!N#RaG&"U!f:#:!
T-*1!"'(-<+31!FEH!

K16*(+4/!6+/+4/*-1!-.!
63(?!73//+(@!<3(/*48+!
344+8+(3/*-1!316!H[N!
24*+14+!

Z+6*'7!
8-,!

`^JJZ!
O`%JJZP!

f1?1-,1! b$Le!

-!E0+!2'()+9S2!4-12/('4/*-1$4-2/!3<<(3*2382!.-(!X##E@![#ZE@!316!HFEH!3(+!=32+6!-1!FHE"!313892*2!316!<(-T+4/!*1<'/@!*1!
R_IJ%J!6-883(2U!4-2/!3<<(3*2382!.-(!/0+!Z*6$#438+!K11-)3/*-12!B(-5(37!3'57+1/3/*-1!3(+!4-77*//++$5+1+(3/+6!316!=32+6!-1!
3)3*83=8+!4-77'1*/9!*1<'/:!!R-(![#ZE!/0+!4-2/!3<<(3*2382!3(+!̀ %:%!=*88*-1!.-(![ZE!316!`%:^!=*88*-1!.-(!EZE:!F-12/('4/*-1!4-2/2!
.-(![#ZE!4-'86!4-1/*1'+!*1/-!/0+!1+A/!6+436+@!3/!8+)+82!'<!/-!`c]!7*88*-1!.-(!/0+!.+6+(38!203(+:!!E0+!203(+!.-(!/0+!f:#:!
5-)+(17+1/!*2!20-,1!*1!<3(+1/0+2+2!,0+(+!6*..+(+1/!.(-7!/0+!/-/38:!
B!E0+!2'()+9S2!+2/*73/+2!-.!/0+!240+6'8+!/-!.*(2/!24*+14+!3(+!=32+6!-1!FHE"!313892*2!316!<(-T+4/!*1<'/:!!
4!E0+!(*2?!2438+!'2+6!,32!8-,@!7+6*'7!8-,@!7+6*'7@!7+6*'7!0*50@!316!0*50:!
#!E0+!2'()+9S2!3<<(3*2382!.-(!-<+(3/*-12!4-2/2@!*1!R_IJ%J!6-883(2@!3(+!=32+6!-1!<(-T+4/!*1<'/:!E0+!4-77*//++!6*6!1-/!31389C+!/0+2+!
+2/*73/+2!*1!6+/3*8:!R-(![#ZE!/0+!(315+!*1!-<+(3/*-12!4-2/2!*2!=32+6!-1!+2/*73/+2!.(-7![ZE!O`Le!7*88*-1P!316!EZE!O`]]!
7*88*-1P:!E0+!203(+!.-(!/0+!f:#:!5-)+(17+1/!*2!20-,1!*1!<3(+1/0+2+2!,0+(+!6*..+(+1/!.(-7!/0+!/-/38:
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"#$e!

EH>X"!"#:^!!#<34+W!D+4-77+16+6!H4/*)*/*+2QZ+6*'7$#438+!OB(*-(*/9!&(6+(P!

D+4-77+163/*-1! #4*+14+! H<<(3*238!-.!F-2/2-! B35+!D+.+(+14+!

%:! N+,!Y-(862!
E+401-8-59!
G+)+8-<7+1/!B(-5(37!

B(+<3(3/*-1!.-(!3!<831+/$
*735*15!7*22*-1!=+9-16!IJIJ@!
*148'6*15!<(+4'(2-(!24*+14+!
34/*)*/*+2!

`%JJ$IJJZ!
!

b$IL!

I:! K1.83/*-1!B(-=+!
E+401-8-59!
G+)+8-<7+1/!B(-5(37!

FZ>a*1.83/*-1!/+401-8-59!
6+)+8-<7+1/!316!<(+<3(3/*-1!
.-(!3!<-22*=8+!7*22*-1!=+9-16!
IJIJ!

`eJ$IJJZ!
!

b$I^!

(

-!E0+!2'()+9S2!4-2/!3<<(3*2382!3(+!*1!R_IJ%J!6-883(2!316!3(+!4-77*//++$5+1+(3/+6!316!=32+6!-1!3)3*83=8+!4-77'1*/9!*1<'/:!
(

(

(

(

!
EH>X"!"#:]!!#<34+W!D+4-77+16+6!H4/*)*/*+2QX3(5+$#438+!OB(*-(*/9!&(6+(P!

! ! ! ! H<<(3*238!-.!F-2/2-! !

D+4-77+163/*-1!
X3'140!
G3/+B! #4*+14+!

E+401*438!
D*2?4!

E-/38!!
Of:#:!203(+P!

f:#:!203(+!!
IJ%I$IJI%!

B35+!
D+.+(+14+!

%:!YRKD#E!
$!NH#HaG&"!
4-883=-(3/*-1!

IJIJ! G3(?!+1+(59@!+A-<831+/2@!
316!*1.(3(+6!2'()+9$
24*+14+!

Z+6*'7!
8-,!

`%:e>! `%:e>! b$%b!

!I:!H'57+1/3/*-1!/-!
"A<8-(+(!B(-5(37!!

&15-*15! "13=8+!(3<*6!(+2<-12+!/-!
24*+14+!-<<-(/'1*/*+2U!
3'57+1/2!4'((+1/!<831!=9!
I!ZKG"V2@!I!#Z"V2@!316!
^!Z-&2!

X-,! `^eLZ! `^eLZ! b$%c!

L:!XK#H!
$!D+M'*(+2!"#H!
<3(/1+(20*<#!

IJI]! &<+1!8-,$.(+M'+149!
5(3)*/3/*-138$,3)+!
,*16-,!.-(!6+/+4/*-1!-.!
=834?$0-8+!7+(5+(2!316!
4-7<34/!=*13(*+2!316!
<(+4*2*-1!/+2/2!-.!5+1+(38!
(+83/*)*/9!

Z+6*'7$!! `I:^>!
O`%:]>P!

`d]IZ! b$IJ!

^:!KV&!
$!B3(/1+(20*<!,*/0!
"#H!316!\HVH#!

IJIJ2! >834?$0-8+!344(+/*-1!316!
1+'/(-1$2/3(!<092*42@!
73//+(a+1+(59!8*.+!4948+2@!
316!2/+883(!32/(-<092*42!

Z+6*'7!
0*50!

`]:J>!
O`L:%>P!

`IJJZ! b$I%!

-(E0+!2'()+9S2!4-2/!3<<(3*2382!.-(!YRKD#E@!XK#H@!316!KV&!3(+!=32+6!-1!FHE"!313892*2!316!<(-T+4/!*1<'/@!*1!R_IJ%J!6-883(2!.-(!
<032+!>!4-2/2!-1,3(6U!4-2/!3<<(3*2382!.-(!/0+!"A<8-(+(!3'57+1/3/*-1!316!/0+!7+6*'7!+8+7+1/2!-.!/0+!2<34+!<(-5(37!3(+!
4-77*//++$5+1+(3/+6@!=32+6!-1!3)3*83=8+!4-77'1*/9!*1<'/:!E0+!203(+!.-(!/0+!f:#:!5-)+(17+1/!*2!20-,1!*1!<3(+1/0+2+2!,0+(+!
6*..+(+1/!.(-7!/0+!/-/38:!E0+!f:#:!203(+!*148'6+2!31!388-,314+!.-(!+A/(3!4-2/2!*14'((+6!32!3!(+2'8/!-.!<3(/1+(*15:!
B!E0+!2'()+9S2!+2/*73/+!-.!/0+!240+6'8+!/-!83'140!*2!/0+!+3(8*+2/!<-22*=8+!=32+6!-1!FHE"!313892*2!316!<(-T+4/!*1<'/:!!!
4!E0+!(*2?!2438+!'2+6!,32!8-,@!7+6*'7!8-,@!7+6*'7@!7+6*'7!0*50@!316!0*50:!
#!N-/+!/03/!/0+!XK#H!316!KV&!(+4-77+163/*-12!3(+!8*1?+6Q=-/0!3(+!6+<+16+1/!-1!7*22*-1!6+4*2*-12!=9!"#H:!
$!E+401*438!(*2?!322+227+1/!-.!k7+6*'7l!*2!4-1/*15+1/!-1!3!2'44+22.'8!XK#H!B3/0.*16+(!7*22*-1:!

!
!
!
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"#"!

5-

6767-89:9;<-
!
!

$%&!'()*&+,&!%-,!-./-0,!1&234(&5!',6!!7*&+!8%&!24'+,&!49!%':-(!2)*).);-8)4(<!8%&!()=%8!,30!%-,!
>+4*)5&5!-!2-.&(5-+!94+!8%&!9-+:&+<!-!=')5&!94+!8%&!,-).4+<!-(5!-!%4:&!94+!8%&!=45,6!!?,8+4(4:0!.&5!8%&!
,2)&(8)9)2!+&*4.'8)4(<!/%)2%!24(8)('&,!84!8%),!5-0!-(5!%-,!+&*&-.&5!8%-8!8%&!,30!*),)1.&!84!8%&!(-3&5!&0&!),!
+&-..0!@',8!-!%)(8!49!-!*-,8!-(5!24:>.&A!24,:4,<!/)8%)(!/%)2%!4'+!%4:&!>.-(&8!),!1'8!-!>-.&!1.'&!5486!!
?,8+4(4:&+,!24(8)('&!84!&A>.4+&!8%&!'()*&+,&<!.&-+()(=!)8,!-:-;)(=!%),84+0<!5),24*&+)(=!8%&!+)2%(&,,!49!)8,!
24(8&(8,<!-(5!'(5&+,8-(5)(=!8%&!>%0,)2-.!>+42&,,&,!8%-8!8-3&!>.-2&!)(!)8,!-,84'(5)(=.0!5)*&+,&!
&(*)+4(:&(8,6!!!$45-0<!-,8+4(4:0!&A>-(5,!3(4/.&5=&!-(5!'(5&+,8-(5)(=<!)(,>)+)(=!(&/!=&(&+-8)4(,!84!
-,3<!B4/!5)5!8%&!'()*&+,&!94+:!-(5!8%&!,8-+,!9)+,8!24:&!)(84!1&)(=C!!D,!8%&+&!.)9&!1&04(5!E-+8%C!!F%-8!
(-8'+-.!94+2&,!24(8+4.!4'+!'()*&+,-.!5&,8)(0C!

G&2-',&!49!8%&!+&:-+3-1.&!,2)&(8)9)2!>+4=+&,,!)(!+&2&(8!5&2-5&,<!)(!>-+8)2'.-+!8%&!&A>.4,)4(!4*&+!
8%&!.-,8!5&2-5&!49!)(8&+&,8!)(!-(5!'+=&(20!84!'(5&+,8-(5!,&*&+-.!3&0!-+&-,!)(!-,8+4(4:0!-(5!-,8+4>%0,)2,<!
,2)&(8),8,!-+&!(4/!>4),&5!84!-55+&,,!8%&,&!-(5!:-(0!48%&+!&H'-..0!>+494'(5!H'&,8)4(,!)(!,'1,8-(8)*&!/-0,6!
$%&,&!5+-:-8)2!5),24*&+)&,!2-:&!-14'8!8%+4'=%!8%&!->>.)2-8)4(!49!:45&+(!8&2%(4.4=0!-(5!%':-(!
)(=&(')80!84!8%&!-(2)&(8!2+-98!49!41,&+*)(=!8%&!,306!F&!%-*&!&A>.4+&5!8%&!24,:4,<!(48!@',8!10!41,&+*)(=!
8%+4'=%!8%&!8)(0!*),)1.&!/)(54/!',&5!10!4'+!&0&,<!1'8!-.,4!10!&A>.4)8)(=!8%&!&(8)+&!&.&28+4:-=(&8)2!
,>&28+':!9+4:!+-5)4!/-*&,!/)8%!/-*&.&(=8%,!.-+=&+!8%-(!-!%4',&!84!=-::-!+-0,!/)8%!/-*&.&(=8%,!"<III!
8):&,!,:-..&+!8%-(!-!>+484(6!$%&!'()*&+,&!%-,!-.,4!1&&(!,8'5)&5!10!',)(=!,-:>.&,!+&8'+(&5!84!E-+8%!9+4:!
24:&8,!-(5!:&8&4+)8&,<!-(5!10!5&8&28)(=!-(5!-(-.0;)(=!%)=%#&(&+=0!>-+8)2.&,!8%-8!>&+:&-8&!,>-2&6!$%&!
4>>4+8'()8)&,!94+!8%&!9'8'+&!9)..!',!/)8%!-/&<!&(+)2%!4'+!2'.8'+&<!-(5!9+-:&!4'+!*)&/!49!8%&!%':-(!
24(5)8)4(6!!

$%),!+&>4+8!),!8%&!+&,'.8!49!!8%&!J-8)4(-.!K&,&-+2%!L4'(2).M,!NJKLM,O!,'+*&0!49!-,8+4(4:0!-(5!
-,8+4>%0,)2,!94+!8%&!5&2-5&!49!8%&!PI"I,Q?,8+4PI"I6!!$%&!,'+*&0!24*&+,!/%-8!%-,!1&&(!.&-+(&5<!/%-8!
24'.5!1&!.&-+(&5<!-(5!/%-8!)8!/)..!8-3&!84!,',8-)(!8%&!2'++&(8!+&*4.'8)4(!)(!'(5&+,8-(5)(=6!!?,!+&H'&,8&5<!
8%&!+&>4+8!4'8.)(&,!-!>.-(!84!+&-.);&!8%&!,2)&(8)9)2!>+4:),&!49!8%&!5&2-5&!84!24:&6!$%&!+&24::&(5&5!:-@4+!
(&/!&.&:&(8,!:',8!1&!24:1)(&5!/)8%!4(=4)(=!,'>>4+8!94+!-(5!-'=:&(8-8)4(!49!8%&!94'(5-8)4(-.!24+&!49!
8%&!9&5&+-..0!,'>>4+8&5!+&,&-+2%!>+4=+-:!84!&(,'+&!-!1-.-(2&5!>+4=+-:!)(!-,8+4(4:0!-(5!-,8+4>%0,)2,!
8%-8!4>8):);&,!4*&+-..!,2)&(8)9)2!+&8'+(6!

G&.4/!-(5!)(!,'1,&H'&(8!2%->8&+,!49!8%),!+&>4+8!8%&!L4::)88&&!94+!-!R&2-5-.!S'+*&0!49!
?,8+4(4:0!-(5!?,8+4>%0,)2,!>+&,&(8,!-!24:>&..)(=!,2)&(2&!>+4=+-:!NL%->8&+!PO<!4'8.)(&,!8%&!+&.-8)4(,%)>!
49!8%&!9&5&+-.!>+4=+-:!84!8%&!.-+=&+!-,8+4(4:0!-(5!-,8+4>%0,)2,!&(8&+>+),&!NL%->8&+,!T!-(5!UO<!5),2',,&,!
/4+394+2&!5&*&.4>:&(8!-(5!48%&+!24+&!-28)*)8)&,!NL%->8&+,!V!-(5!WO<!-(5!5&,2+)1&,!)(!5&8-).!8%&!)(8&=+-8&5!
>+4=+-:!)8!+&24::&(5,!94+!8%&!5&2-5&!-%&-5!NL%->8&+!XO6!!$%&!>+42&,,!8%-8!/-,!94..4/&5!)(!2-++0)(=!4'8!
?,8+4PI"I!),!+&24'(8&5!)(!8%),!+&>4+8M,!>+&9-2&!-(5!+&*)&/&5!-=-)(!)(!L%->8&+!X6!!
!

0('#,(#-+%1#(*'8#0-

$%&!&A2)8)(=!>+4=+-:!49!-28)*)8)&,!>+4>4,&5!%&+&!/)..!%&.>!84!-5*-(2&!'(5&+,8-(5)(=!49!%4/!8%&!
9)+,8!=-.-A)&,!94+:&5!-(5!,8-+8&5!84!,%)(&6!!D8!/)..!5)+&28!8%&!5),24*&+0!49!8%&!2.4,&,8!%-1)8-1.&!>.-(&8,!
1&04(5!4'+!,4.-+!,0,8&:6!!D8!/)..!',&!-,8+4(4:)2-.!:&-,'+&:&(8,!84!8+0!84!'(+-*&.!8%&!:0,8&+)&,!49!=+-*)80!
-(5!/)..!>+41&!9'(5-:&(8-.!>%0,)2,!1&04(5!8%&!+&-2%!49!E-+8%#1-,&5!&A>&+):&(8,6!!$%&!24::)88&&!94'(5!
8%-8!8%&!/-0!84!4>8):);&!8%&!,2)&(2&!+&8'+(!94+!8%&!5&2-5&!PI"P#PIP"!/)8%)(!8%&!-(8)2)>-8&5!+&,4'+2&,!/-,!
84!942',!4(!8%&,&!8%+&&!,2)&(2&!41@&28)*&,!/%).&!-.,4!24(,)5&+)(=!8%&!5),24*&+0!>48&(8)-.!49!-!:'2%!
1+4-5&+!+&,&-+2%!>+4=+-:6!!$4!-2%)&*&!8%&,&!41@&28)*&,<!-!24:>.&:&(8-+0!&994+8!49!,>-2&#1-,&5<!=+4'(5#
1-,&5<!-(5!94'(5-8)4(-.<!24+&!+&,&-+2%!),!+&H')+&56!

-
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(;:=9>-4?@<A--

0B?C>D9<E-F;C-GDB-29C:G-0G?C:H-I?J?K9B:H-?<L-%J?>M-3;JB:-

F&!%-*&!.&-+(&5!:'2%!)(!+&2&(8!0&-+,!-14'8!8%&!%),84+0!49!8%&!'()*&+,&<!9+4:!8%&!1)=!1-(=!84!8%&!
>+&,&(8!5-06!!?!=+&-8!:0,8&+0!(4/!24(9+4(8,!',Y!F%&(!-(5!%4/!5)5!8%&!9)+,8!=-.-A)&,!94+:!4'8!49!24.5!
2.':>,!49!%05+4=&(!=-,!-(5!,8-+8!84!,%)(&Q/%&(!/-,!4'+!Z24,:)2!5-/([C!!71,&+*-8)4(,!-(5!2-.2'.-8)4(,!
,'==&,8!8%-8!8%),!>%&(4:&(4(!422'++&5!/%&(!8%&!'()*&+,&!/-,!+4'=%.0!%-.9!-!1)..)4(!0&-+,!4.5<!/%&(!.)=%8!
9+4:!8%&!9)+,8!,8-+,!/-,!-1.&!84!)4();&!8%&!%05+4=&(!=-,!)(!8%&!'()*&+,&!9+4:!-84:,!)(84!&.&28+4(,!-(5!
>+484(,Q3(4/(!-,!8%&!&>42%!49!+&)4();-8)4(6!S2)&(8),8,!8%)(3!8%-8!8%&!9)+,8!,8-+,!/&+&!:-,,)*&!-(5!,%4+8#
.)*&56!!$%&0!H')23.0!&A>.45&5!-,!,'>&+(4*-,<!2+&-8)(=!-(5!5),>&+,)(=!8%&!9)+,8!&.&:&(8,!/)8%!('2.&)!
%&-*)&+!8%-(!8%4,&!49!%05+4=&(<!%&.)':<!-(5!.)8%)':<!-(5!.&-*)(=!1&%)(5!8%&!9)+,8!1.-23!%4.&,6!
?,8+4(4:&+,!:',8!(4/!,&-+2%!8%&!,30!94+!8%&,&!)(9-(8!=-.-A)&,!-(5!9)(5!4'8!%4/!8%&0!1&%-*&5!-(5!
)(8&+-28&5!/)8%!8%&)+!,'++4'(5)(=,6!

?98&+!8%&!24,:)2!5-/(<!:4+&!-(5!:4+&!=-.-A)&,!94+:&5<!:&+=&5<!-(5!&*4.*&5!-,!8%&)+!=-,!8'+(&5!
)(84!,8-+,!-(5!8%4,&!,8-+,!-=&56!!\-(0!49!8%&!9-)(8&,8!):-=&,!9+4:!2'++&(8!8&.&,24>&,!-+&!49!8%&,&!=+4/)(=!
)(9-(8!=-.-A)&,6!!$%&)+!>+4>&+8)&,!-+&!@',8!,8-+8)(=!84!1&!+&*&-.&56!D(!>-+8)2'.-+<!)8!),!(4/!3(4/(!8%-8!,'2%!
=-.-A)&,!H')23.0!=+4/!1.-23!%4.&,!)(!8%&)+!('2.&)!/)8%!:-,,&,!8%-8!2-(!&A2&&5!-!1)..)4(!8):&,!8%&!:-,,!49!!
8%&!S'(!-(5!1&24:&!&A8+-4+5)(-+).0!.':)(4',!H'-,-+,6!B4/!8%),!%->>&(,!),!-!:0,8&+06!

F&!-.,4!3(4/!8%-8!8%&!=)-(8!=-.-A)&,!/&!,&&!-+4'(5!',!845-0!/&+&!1').8!'>!9+4:!8%&!:&+=&+,!49!
,:-..&+!=-.-A)&,!-(5!8%&!-22+&8)4(!49!24.5!=-,6!!J48!4(.0!54!8%&!,8-+,!-(5!=-,!24::)(=.&<!1'8!8%&!2&(8+-.!
1.-23!%4.&,!-.,4!:&+=&6!?:-;)(=.0<!)8!,%4'.5!1&!>4,,)1.&!84!5&8&28!/-*&,!)(!8%&!9-1+)2!49!,>-2&#8):&Q
=+-*)8-8)4(-.!/-*&,Q8%-8!+&,'.8!9+4:!8%&!5+-:-8)2!'()4(,!/%&(!=-.-A)&,!-(5!1.-23!%4.&,!-+&!04'(=!-(5!
+&.-8)*&.0!,:-..6!

?(48%&+!->>+4-2%!84!'(5&+,8-(5)(=!4'+!24,:)2!5-/(!),!84!2-++0!4'8!Z24,:)2!>-.&4(84.4=0[!10!
9)(5)(=!8%&!+-+&!,8-+,!8%-8!%-*&!8%&!.4/&,8!24(2&(8+-8)4(,!49!%&-*0!&.&:&(8,!-(5!/&+&!94+:&5!-8!8%&!
&-+.)&,8!8):&,6!$45-0<!/&!2-(!,2+'8)();&!4(.0!,8-+,!)(!4'+!=-.-A0]!)(!8%&!9'8'+&<!/&!/)..!1&!-1.&!84!&A>.4+&!
48%&+!(&-+10!=-.-A)&,!84!'(24*&+!,8&..-+!94,,).,!-(5!',&!8%&:!84!+&24(,8+'28!8%&!-,,&:1.0!49!04'(=!
=-.-A)&,6!

EA>.4+)(=!8%&!9)+,8!,8-+,<!=-.-A)&,<!-(5!H'-,-+,!),!-!8+&:&(54',!2%-..&(=&<!1'8!4(&!-,8+4(4:&+,!
-(5!-,8+4>%0,)2),8,!-+&!+&-50!84!8-23.&!-(5!4*&+24:&<!8%&+&10!24(8)(')(=!8%&!,84+0!49!%4/!4'+!'()*&+,&!
2-:&!84!1&6!
!

,B@-N;CJL:A--

0BBM9<E-,B?COPH-3?O9G?OJB-!J?<BG:-

7(!L%+),8:-,!E*&<!"^W_<!?>4..4!_!-,8+4(-'8!F)..)-:!?(5&+,!8443!-(!)24()2!>%484=+->%!49!8%&!
+),)(=!E-+8%!9+4:!%),!*-(8-=&!>4)(8!4+1)8)(=!8%&!\44(6!D8!%)=%.)=%8&5<!84!:4+&!>&4>.&!8%-(!&*&+!1&94+&<!
8%-8!/&!%':-(,!,%-+&!-!24::4(!%4:&!8%-8!),!148%!,:-..!-(5!9+-=).&6!!D8!-.,4!1+4'=%8!)(84!942',!8%&!
H'&,8)4(<!F%-8!54&,!E-+8%!.443!.)3&!9+4:!:'2%!9-+8%&+!-/-0C!!K&:-+3-1.&!5),24*&+)&,!4*&+!8%&!>-,8!"V!
0&-+,!%-*&!.&5!',!84!8%&!>4)(8!8%-8!/&!2-(!-,3!-(5!%4>&!84!-(,/&+!8%&!H'&,8)4(<!L-(!/&!9)(5!-(48%&+!>.-(&8!
.)3&!E-+8%!4+1)8)(=!-!(&-+10!,8-+C!!$4!9)(5!,'2%!-!>.-(&8!/4'.5!24:>.&8&!8%&!+&*4.'8)4(<!,8-+8&5!10!
L4>&+()2',!(&-+.0!VII!0&-+,!-=4<!8%-8!5),>.-2&5!E-+8%!-,!8%&!2&(8&+!49!8%&!'()*&+,&6!

?.:4,8!8/4!5&2-5&,!-=4<!-,8+4(4:&+,!94'(5!&*)5&(2&!94+!>.-(&8,!-+4'(5!(&'8+4(!,8-+,<!-(5!8%&(<!
)(!"^^V<!-!,8-+!@',8!.)3&!8%&!S'(!)(!8%&!24(,8&..-8)4(!`&=-,',!/-,!,%4/(!84!*-+0!+&='.-+.0!)(!)8,!+-5)-.!
*&.42)80Q+&,'.8)(=!9+4:!:48)4(!84/-+5!4+!-/-0!9+4:!',!%&+&!4(!E-+8%Q)(!+&,>4(,&!84!8%&!=+-*)8-8)4(-.!
>'..!49!-(!4+1)8)(=!>.-(&86!!$%),!>.-(&8!/-,!+4'=%.0!-,!:-,,)*&!-,!a'>)8&+!1'8!4+1)8&5!)8,!,8-+!&*&+0!U!5-0,<!
9-+!:4+&!H')23.0!8%-(!-(0!49!4'+!S'(M,!>.-(&8,6!!S4<!)(!-!,)(=.&!,&8!49!41,&+*-8)4(,!/&!,4.*&5!-(!-=&#4.5!
>';;.&Y!0&,<!8%&+&!-+&!48%&+!>.-(&8-+0!,0,8&:,!-+4'(5!,8-+,!.)3&!4'+!S'(6!!B4/&*&+<!8%&0!54!(48!(&2&,,-+).0!
.443!.)3&!4'+!,4.-+!,0,8&:6!$45-0<!)(!:)5!PI"I<!/&!3(4/!49!-.:4,8!VII!&A8+-,4.-+!>.-(&8,!/)8%!:-,,&,!
+-(=)(=!9+4:!-!9&/!84!-!9&/!8%4',-(5!8):&,!8%&!:-,,!49!E-+8%6!!!
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F&!%-*&!=+&-8.0!&A>-(5&5!4'+!5),24*&+0!8&2%()H'&,!,)(2&!"^^V6!K-5)-.!*&.42)80!5&8&28)4(!49!
>.-(&8,!),!:'2%!:4+&!,&(,)8)*&<!+&-2%)(=!54/(!1&.4/!"I!E-+8%!:-,,&,6!!F&!2-(!5&8&28!8)(0!2%-(=&,!)(!8%&!
24:1)(&5!.)=%8!49!-!,8-+!-(5!>.-(&8!-,!8%&0!8+-(,)8!)(!9+4(8!49!4(&!48%&+<!-!8&2%()H'&!2'++&(8.0!1&)(=!
&A>.4)8&5!*&+0!,'22&,,9'..0!10!8%&!b&>.&+-,>-2&!8&.&,24>&6!F&!2-(!-.,4!>+41&!>.-(&8-+0!,0,8&:,!10!
:&-,'+)(=!:)2+4.&(,)(=!-,!8%&)+!=+-*)8-8)4(-.!9)&.5,!1&(5!+-0,!49!.)=%8!9+4:!-!:4+&!5),8-(8!,8-+6!!
$&.&,24>&,!4(!8%&!=+4'(5!-(5!)(!,>-2&!%-*&!&*&(!5)+&28.0!):-=&5!-,!5),8)(28!>4)(8!,4'+2&,!-!9&/!.-+=&!
>.-(&8,6!D(!48%&+!2-,&,<!/&!2-(!.&-+(!-14'8!>.-(&8-+0!,0,8&:,!10!:&-,'+)(=!)(9+-+&5!-(5!+-5)4!&:),,)4(!
9+4:!=)-(8!5),3,!49!=-,!4'8!49!/%)2%!>.-(&8,!2-(!94+:6!!c)(-..0<!)(!-!:4,8!):>4+8-(8!5&*&.4>:&(8<!8%&!
B'11.&!S>-2&!$&.&,24>&!-(5!8%&!S>)8;&+!S>-2&!$&.&,24>&!%-*&!94'(5!8%&!,>&28+-.!.)(&,!49!2-+14(!5)4A)5&<!
/-8&+<!-(5!8%&!9)+,8!4+=-()2!:4.&2'.&<!:&8%-(&<!)(!8%&!-8:4,>%&+&,!49!4+1)8)(=!>.-(&8,6!!$%),!),!
&A8+-4+5)(-+).0!+->)5!>+4=+&,,6!!

?,8+4(4:&+,!-+&!(4/!+&-50!84!&:1-+3!4(!8%&!(&A8!,8-=&!)(!8%&!H'&,8!94+!.)9&!1&04(5!8%&!,4.-+!
,0,8&:Q84!,&-+2%!94+!(&-+10<!%-1)8-1.&<!+4230!4+!8&++&,8+)-.!>.-(&8,!/)8%!.)H')5!/-8&+!-(5!4A0=&(6!$%&!
%4,8!,8-+!49!,'2%!-!>.-(&8!:-0!1&!4(&!.)3&!4'+!S'(<!4+!)8!24'.5!1&!4(&!49!8%&!:4+&!>.&(8)9'.!1'8!.&,,!
%4,>)8-1.&!244.&+!+&5!,8-+,6!!!L44.&+!+&5!,8-+,!-+&!-88+-28)*&!8-+=&8,!94+!>.-(&8!,&-+2%&,!1&2-',&!.)=%8!9+4:!-!
>.-(&8!/)..!1&!:4+&!&-,).0!5&8&28&5!-14*&!8%&!,8&..-+!1-23=+4'(56!!!\-3)(=!8%&!,&-+2%!%-+5&+<!8&++&,8+)-.!
>.-(&8,!-+&!+&.-8)*&.0!,:-..!-(5!5):<!-(5!-+&!&-,).0!.4,8!)(!8%&!&A4;45)-2-.!.)=%8!8%-8!),!,2-88&+&5!10!8%&!
5',80!5),3,!8%-8!80>)2-..0!4+1)8!,8-+,6!!$%&!41,&+*-8)4(-.!2%-..&(=&!),!=+&-8<!1'8!-+:&5!/)8%!(&/!
8&2%(4.4=)&,!-(5!-5*-(2&,!)(!'(5&+,8-(5)(=!49!8%&!-+2%)8&28'+&,!49!(&-+10!>.-(&8-+0!,0,8&:,<!-,8+4(4:&+,!
-+&!>4),&5!84!+),&!84!)86!
!

!DP:9>:-;F-GDB-$<9QBC:BA-

$<LBC:G?<L9<E-0>9B<G9F9>-!C9<>9RJB:-

?,8+4(4:0!-(5!>%0,)2,!%-*&!-./-0,!1&&(!2.4,&.0!+&.-8&56!71,&+*-8)4(,!49!4+1)8)(=!>.-(&8,!
9'+(),%&5!*&+)9)2-8)4(,!49!J&/84(M,!.-/!49!=+-*)8-8)4(!-(5!E)(,8&)(M,!8%&4+0!49!=+-*)80Q=&(&+-.!
+&.-8)*)806!!D(!:4+&!+&2&(8!0&-+,<!41,&+*-8)4(,!49!,4.-+!,0,8&:!41@&28,!-(5!+-5)4!>'.,-+,!%-*&!>+4*)5&5!
&AH'),)8&.0!,&(,)8)*&!>+449!8%-8!=&(&+-.!+&.-8)*)80!),<!)(5&&5<!24++&28!/%&(!=+-*)80!),!/&-36!!!$%&!'()*&+,&!
24(8)('&,!84!1&!-!.-14+-84+0!8%-8!499&+,!-22&,,!84!+&=):&,!(48!-*-).-1.&!4(!E-+8%<!%&.>)(=!',!84!148%!
'(5&+,8-(5!-(5!5),24*&+!(&/!&.&:&(8,!49!8%&!1-,)2!.-/,!49!(-8'+&6!

S2)&(8),8,!2-(!,8'50!8%&!'()*&+,&!4(!8%&!.-+=&,8!41,&+*-1.&!,2-.&,Q:4+&!8%-(!"I!8+)..)4(<!8+)..)4(!
8):&,!.-+=&+!8%-(!8%&!,);&!49!-!>&+,4(6!!$%&!>-,8!5&2-5&!%-,!,&&(!8%&!24(9)+:-8)4(!9+4:!:&-,'+&:&(8,!49!
8%&!8+'.0!+&:-+3-1.&!5),24*&+0!8%-8!8%&!&A>-(,)4(!49!8%&!'()*&+,&!),!-22&.&+-8)(=6!D(!:45&+(!.-(='-=&<!8%),!
-22&.&+-8)4(!),!-88+)1'8&5!84!8%&!&99&28!49!-!:0,8&+)4',!,'1,8-(2&!2-..&5!5-+3!&(&+=0!8%-8!-224'(8,!94+!XV!
>&+2&(8!49!8%&!:-,,#&(&+=0!49!8%&!'()*&+,&!845-0!2-',)(=!=-.-A)&,!84!,&>-+-8&!-8!&*&+!9-,8&+!,>&&5,6!!$%&!
+&:-)(5&+!49!8%&!:-,,#&(&+=0!24:>+),&,!U6W!>&+2&(8!+&='.-+!:-88&+!-(5!PI!>&+2&(8!-!(&/!80>&!49!:-88&+<!
5'11&5!5-+3!:-88&+<!8%-8!),!1&.)&*&5!84!24:>+),&!(&/!80>&,!49!&.&:&(8-+0!>-+8)2.&,!(48!0&8!94'(5!)(!
8&++&,8+)-.!!.-14+-84+)&,6!!$%&!&99&28,!49!5-+3!&(&+=0!-+&!'(5&8&28-1.&!4(!8%&!,2-.&!49!-(!&A>&+):&(8!4(!
E-+8%6!!$%&!4(.0!/-0!94+/-+5!),!84!',&!8%&!'()*&+,&!-8!.-+=&!84!)(9&+!8%&!>+4>&+8)&,!49!5-+3!&(&+=0!10!
:&-,'+)(=!)8,!&99&28,!4(!8%&!&A>-(,)4(!+-8&!-(5!8%&!=+4/8%!49!,8+'28'+&6!!

?:-;)(=.0<!/&!2-(!-,3!-(5!%4>&!84!-(,/&+!H'&,8)4(,!-14'8!8%&!'()*&+,&!-,!)8!/-,!*&+0!,44(!-98&+!
8%&!1)=!1-(=6!!K&2&(8!41,&+*-8)4(,!49!8%&!:)2+4/-*&!1-23=+4'(5!-+&!24(,),8&(8!/)8%!8%&!8%&4+0!8%-8!8%&!
'()*&+,&!'(5&+/&(8!-!1'+,8!49!)(9.-8)4(!/%&(!8%&!&A>-(,)4(!-.,4!-22&.&+-8&5!-(5!8%&!,2-.&!49!8%&!'()*&+,&!
=+&/!9+4:!)8,!)(9)()8&,):-..0!,:-..!1&=)(()(=,!84!-14'8!8%&!,);&!49!-!>&+,4(6!d+-*)8-8)4(-.!/-*&,!2+&-8&5!
-8!8%),!8):&!2-(!>+4>-=-8&!-..!8%&!/-0!84!',!-(5!2-++0!)(94+:-8)4(!-14'8!8%&!1&%-*)4+!49!=+-*)80!-(5!48%&+!
94+2&,!5'+)(=!8%&!9)+,8!:4:&(8,!-98&+!8%&!1)=!1-(=6!$%&,&!/-*&,!2-(!1&!5&8&28&5!8%+4'=%!8%&!5),8)(28)*&!
>4.-+);-8)4(!>-88&+("!8%-8!8%&0!):>4,&!4(!8%&!+&.)2!24,:)2!:)2+4/-*&!1-23=+4'(5!+-5)-8)4(6!!R&8&28)4(!49!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!$%&!24,:)2!:)2+4/-*&!+-5)-8)4(!,)=(-.!2-(!1&!5&24:>4,&5!)(84!8/4!24:>4(&(8,Y!-(!E#:45&!-(5!-!G#:45&6!!

`-88&+(,!)(!8%&,&!>4.-+);-8)4(!:45&,!-..4/!5&8&+:)(-8)4(!49!24(5)8)4(,!/%&(!8%&!+-5)-8)4(!/-,!&:)88&56!!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#U!

8%),!):>+)(8!/4'.5!148%!>+41&!9'(5-:&(8-.!>%0,)2,!-8!*&+0!%)=%!&(&+=)&,!-(5!1&-+!/)8(&,,!84!8%&!1)+8%!49!
8%&!'()*&+,&6!

e&8!-(48%&+!4>>4+8'()80!84!,8'50!9'(5-:&(8-.!>+)(2)>.&,!24:&,!9+4:!>+&2),&.0!41,&+*)(=!8%&!
1&%-*)4+!49!1.-23!%4.&,6!!G.-23!%4.&,!-+&!24::4(.0!94'(5!)(!8%&!('2.&)!49!(4+:-.!=-.-A)&,!-(5!-+&!14+(!
/%&(!*&+0!:-,,)*&!,8-+,!&(5!8%&)+!,8&..-+!.)*&,6!!S2)&(8),8,!%-*&!-(!&A-28!8%&4+&8)2-.!5&,2+)>8)4(!49!,>-2&#
8):&!-+4'(5!1.-23!%4.&,!1'8!54!(48!3(4/!)9!8%),!5&,2+)>8)4(!),!24++&286!!7(&!/-0!84!9)(5!4'8!),!84!41,&+*&!
f#+-0#&:)88)(=!=-,!-(5!,8-+,!-,!8%&0!,>)+-.!84/-+5!-!1.-23!%4.&M,!&*&(8!%4+);4(!1&04(5!/%)2%!(48%)(=<!(48!
&*&(!.)=%8<!2-(!&,2->&6!!?(48%&+!),!84!41,&+*&!8%&!@&8,!8%-8!&,2->&!1.-23!%4.&,!/)8%!,>&&5,!2.4,&!84!8%-8!49!
.)=%86!!B4/&*&+<!8%&!1&,8!8&,8!49!-..!/)..!24:&!9+4:!:&-,'+)(=!8%&!=+-*)8-8)4(-.!+-5)-8)4(!8%-8!),!41,&+*&5!
/%&(!:45&+-8&#:-,,!1.-23!%4.&,!:&+=&6!F&!(4/!%-*&!8%&!,498/-+&!-(5!8%&!24:>'8)(=!>4/&+!84!2-.2'.-8&!
8%&!,)=(-.,!8%-8!,%4'.5!1&!,&&(!-(5!8%&!8&2%(4.4=0!84!8&,8!8%&!8%&4+06!!

F%-8!&A2)8&,!-,8+4(4:&+,!-(5!>%0,)2),8,!-.)3&!),!8%-8!8%&!844.,!-+&!(4/!-8!%-(5!84!=+&-8.0!&A>-(5!
2'++&(8!'(5&+,8-(5)(=!49!9'(5-:&(8-.!>%0,)2,!)(!(&/!-(5!):>4+8-(8!/-0,6!
!

+!*'S'T',I-*3#-0('#,(#-!"+I")S-

?,8+4(4:0!),!-!+)2%!-(5!5)*&+,&!,2)&(2&!8%-8!&(24:>-,,&,!:'2%!:4+&!8%-(!8%&!=+-(5!2%-..&(=&,!
5&,2+)1&5!-14*&6!$%&+&!-+&!=+&-8!4>>4+8'()8)&,!84!1&!,&);&5!4*&+!-!1+4-5!+&,&-+2%!>+4=+-:<!-,!5&,2+)1&5!)(!
L%->8&+!P6!!?,8+4(4:0!),!,8)..!5+)*&(!10!5),24*&+0<!-(5!/%&(!8%&!>+4=+-:,!5&,2+)1&5!)(!>-,8!5&2-5-.!
,'+*&0,!/&+&!,'22&,,9'..0!&A&2'8&5<!:-(0!49!8%&!:4,8!):>4+8-(8!+&,'.8,!/&+&!.-+=&.0!'(-(8)2)>-8&56!!$%&!
(&/!9-2).)8)&,!24(8-)(&5!)(!8%),!,'+*&0M,!+&24::&(5&5!>+4=+-:!-+&!%)=%.0!*&+,-8).&6!!D(!-55)8)4(!84!
2-++0)(=!4'8!8%&!41,&+*-8)4(-.!>+4=+-:!5&,2+)1&5<!8%&0!/)..!-5*-(2&!8%&!1+4-5!+&,&-+2%!>+4=+-:!-(5!-+&!
-.,4!-1.&!84!148%!:-3&!-(5!+&,>4(5!84!9+&,%!1+&-38%+4'=%,6!!

$%),!+&>4+8!),!/+)88&(!-8!-!8):&!/%&(!8%&!(-8)4(M,!9)(-(2&,!-+&!,&*&+&.0!,8+&,,&56!!$%&!24::)88&&!
/-,!2%-+=&5!84!24(,)5&+!-.8&+(-8)*&!1'5=&8!,2&(-+)4,6!!D8!2%4,&!84!-54>8!94+!&-2%!-=&(20!8%&!-=&(20#
>+4@&28&5!1'5=&8!-(5!-!,&24(5<!4>8):),8)2!1'5=&8!8%-8!+&9.&28,!:45&,8!+&.-8)*&!=+4/8%6!!D(!8%&!2-,&!49!8%&!
J-8)4(-.!?&+4(-'8)2,!-(5!S>-2&!?5:)(),8+-8)4(!NJ?S?O<!8%&!-=&(20#>+4@&28&5!1'5=&8!),!9.-8!)(!+&-.#0&-+!
54..-+,!-(5!-..4/,!*&+0!.)88.&!(&/!-28)*)80!'(8).!8%&!a-:&,!F&11!S>-2&!$&.&,24>&!NaFS$O!),!.-'(2%&5<!
>+&,':-1.0!)(!:)5#5&2-5&6!$%&!4>8):),8)2!1'5=&8!',&5!10!8%&!24::)88&&!),!9.-8!)(!cePI"I!54..-+,6!D(!8%&!
2-,&!49!8%&!J-8)4(-.!S2)&(2&!c4'(5-8)4(!NJScO<!8%&!-=&(20#>+4@&28&5!1'5=&8!),!9.-8!)(!cePI"I!54..-+,<!
/%)2%!-..4/,!.)88.&!84!(4!4>>4+8'()80!94+!(&/!-28)*)80!4*&+!8%&!&(8)+&!5&2-5&<!=)*&(!8%&!41.)=-8)4(,!84!
,'>>4+8!&A),8)(=!9-2).)8)&,6!!$%&!4>8):),8)2!1'5=&8!',&5!10!8%&!24::)88&&!,'>>4,&,!=+4/8%!)(!>'+2%-,)(=!
>4/&+!-8!-!+-8&!49!U!>&+2&(8!>&+!0&-+<!8%&!,4#2-..&5!54'1.)(=!,2&(-+)4!8%-8!),!1&)(=!->>.)&5!84!8%&!4*&+-..!
JSc!1'5=&86!!D(!8%&!2-,&!49!8%&!R&>-+8:&(8!49!E(&+=0!NR7EO<!8%&!-=&(20#>+4@&28&5!1'5=&8!),!24(,8-(8!)(!
cePI"I!54..-+,<!-(5!8%&!4>8):),8)2!1'5=&8!',&5!10!8%&!24::)88&&!),!-.,4!4(!-!54'1.)(=!8+-23<!24(,),8&(8!
/)8%!8%&!2'++&(8!-5:)(),8+-8)4(M,!,8-8&5!>4.)20!94+!8%&!R7E!799)2&!49!S2)&(2&6!!$%&!24::)88&&M,!
+&24::&(5&5!>+4=+-:!8%-8!94..4/,!%-,!1&&(!24(,8+-)(&5!84!9)8!'(5&+!8%&!4>8):),8)2!1'5=&8!&(*&.4>&,6!!
R&,24>&,!8%-8!/)..!1&!(&&5&5!'(5&+!.&,,!9-*4+-1.&!1'5=&8,!-+&!-.,4!5&,2+)1&56!!

?!,'22&,,9'.!9&5&+-.!+&,&-+2%!>+4=+-:!:',8!-.,4!1&!1-.-(2&56!!$%&+&!),!-!8+-5&#499!1&8/&&(!
)(*&,8)(=!)(!8%&!5&*&.4>:&(8!-(5!24(,8+'28)4(!49!-:1)8)4',!(&/!8&.&,24>&,!-(5!,'>>4+8)(=!1+4-5#+-(=)(=!
41,&+*-8)4(-.!-(5!8%&4+&8)2-.!+&,&-+2%!8%-8!4>8):);&,!8%&!+&8'+(!9+4:!4>&+-8)(=!9-2).)8)&,6!!$%&!=4-.!49!8%&!
24::)88&&<!24(,),8&(8!/)8%!)8,!2%-+=&<!%-,!1&&(!84!:-A):);&!8%&!,2)&(8)9)2!+&8'+(!94+!-!=)*&(!1'5=&86!!$%&!
24::)88&&!94'(5!8%-8!)(!,4:&!2-,&,!8%&!1-.-(2&!49!+&,4'+2&,!),!(48!4>8):-.<!-(5!8%),!+&>4+8!24(8-)(,!-!
(':1&+!49!+&24::&(5-8)4(,!84!-'=:&(8!4+!-5@',8!8%&!94'(5-8)4(,!49!8%&!>+4=+-:6!!!

$%&!24::)88&&M,!>+4>4,&5!>+4=+-:!NL%->8&+!XO!),!+&24::&(5&5!4(!8%&!1-,),!49!94'+!=&(&+-.!
2+)8&+)-Q:-A):);)(=!,2)&(8)9)2!24(8+)1'8)4(<!1').5)(=!4(!8%&!2'++&(8!-,8+4(4:0!-(5!-,8+4>%0,)2,!
&(8&+>+),&<!1-.-(2)(=!8%),!5&2-5&M,!>+4=+-:,!-=-)(,8!)(*&,8)(=!)(!8%&!(&A8!5&2-5&M,<!-(5!4>8):);)(=!8%&!
,2)&(2&!+&8'+(!=)*&(!8%&!%)=%.0!24(,8+-)(&5!1'5=&86!!$%&,&!2+)8&+)-!-+&!5),2',,&5!9'+8%&+!1&.4/6!!$%&!
+&,'.8)(=!>+4=+-:!&:>%-,);&,!2&+8-)(!2->-1).)8)&,!94+!g6S6!.&-5&+,%)><!)(2.'5)(=!-..#,30!,0(4>8)2!):-=)(=!
4(!8%&!=+4'(5!-(5!)(!,>-2&<!.-+=&#->&+8'+&!8&.&,24>&,<!&A>.4+-8)4(!49!(4(#&.&28+4:-=(&8)2!>4+8-.,!84!8%&!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#V!

'()*&+,&<!8&2%(4.4=0!-(5!,498/-+&<!>'1.)2#>+)*-8&!-(5!)(8&+(-8)4(-.!>-+8(&+,%)>,<!9+&H'&(8!4>>4+8'()8)&,!
94+!(&/!:&5)':#,2-.&!)(,8+':&(8-8)4(!4(!8%&!=+4'(5!-(5!)(!,>-2&<!-(5!)(8&+5),2)>.)(-+0!/4+3<!&,>&2)-..0!
/4+3!)(*4.*)(=!24((&28)4(,!1&8/&&(!-,8+4>%0,)2,!-(5!>%0,)2,6!

c)(-..0<!-!3&0!24(2&+(!49!8%&!24::)88&&M,!),!8%&!,8&/-+5,%)>!49!8%&!>+&,&(8!,'+*&0M,!
+&24::&(5&5!>+4=+-:6!?.8%4'=%!-!=445#9-)8%!-88&:>8!%-,!1&&(!:-5&!84!>+4*)5&!-(,/&+,!84!-..!8%&!
H'&,8)4(,!+-),&5!10!8%&!2%-+=&<!)8!),!)(!8%&!*&+0!(-8'+&!49!+&,&-+2%!8%-8!'(94+&,&&(!),,'&,!+&H')+)(=!
24::'()80!-5*)2&!/)..!-+),&6!!D(!-55)8)4(<!8%&+&!/)..!1&!-!(&&5!84!:4()84+!>+4=+&,,6!!?224+5)(=.0<!8%&!
,'+*&0!/)..!(&&5!,8&/-+5,%)>!4*&+!8%&!24:)(=!5&2-5&!)(!8%&!94+:!49!,8+-8&=)2!-5*)2&!+&H'&,8&5!10!1'8!
=&(&+-8&5!)(5&>&(5&(8!49!8%&!-=&(2)&,!,'>>4+8)(=!8%&!9)&.56!!!!
!

"#(+SS#,4)*'+,A-,)0)H-,02H-?<L-4+#-:D;UJL-;<-?-CBEUJ?C-O?:9:-CBVUB:G-?LQ9>B-

FC;=-?<-9<LBRB<LB<G-:G?<L9<E->;==9GGBB->;<:G9GUGBL-G;-=;<9G;C-RC;ECB::-G;@?CL-CB?>D9<E-

GDB-E;?J:-CB>;==B<LBL-9<-GDB-LB>?L?J-:UCQBP-;F-?:GC;<;=P-?<L-?:GC;RDP:9>:H-?<L-G;-

RC;Q9LB-:GC?GBE9>-?LQ9>B-G;-GDB-?EB<>9B:-;QBC-GDB-LB>?LB-;F-9=RJB=B<G?G9;<W--0U>D-?-LB>?L?J-

:UCQBP-9=RJB=B<G?G9;<-?LQ9:;CP->;==9GGBB-X40')(Y-:D;UJL-OB->D?CEBL-G;-RC;LU>B-?<<U?J-

CBR;CG:-G;-GDB-?EB<>9B:H-GDB-+FF9>B-;F-S?<?EB=B<G-?<L-%ULEBGH-?<L-GDB-+FF9>B-;F-0>9B<>B-

?<L-*B>D<;J;EP-!;J9>PH-?:-@BJJ-?:-?-=9LZLB>?LB-CBQ9B@-;F-GDB-RC;ECB::-=?LBW--*DB-

9=RJB=B<G?G9;<-?LQ9:;CP->;==9GGBB-:D;UJL-OB-9<LBRB<LB<G-;F-GDB-?EB<>9B:-?<L-GDB-?EB<>P-

?LQ9:;CP->;==9GGBB:-9<-9G:-=B=OBC:D9RH-=?<?EB=B<GH-?<L-;RBC?G9;<W--!

!

!"+!+0#4-!"+I")S-+2-)(*'8'*'#0-

$%&!24::)88&&M,!+&24::&(5&5!>+4=+-:!),!>+&,&(8&5!)(!8&+:,!49!,>&2)9)2!,>-2&#1-,&5P!-(5!
=+4'(5#1-,&5!>+4@&28,!-(5!4>>4+8'()8)&,6!!D(!,>-2&<!.-+=&#,2-.&!-28)*)8)&,!-+&!8%4,&!%-*)(=!-!848-.!->>+-),&5!
24,8!&A2&&5)(=!h"!1)..)4(<!/%).&!:&5)':#,2-.&!-28)*)8)&,!%-*&!-!848-.!24,8!&,8):-8&5!84!+-(=&!9+4:!hTII!
:)..)4(!84!h"!1)..)4(6!!7(!8%&!=+4'(5<!.-+=&#,2-.&!-28)*)8)&,!-+&!8%4,&!/%4,&!848-.!24,8!),!->>+-),&5!84!
&A2&&5!h"TV!:)..)4(<!/%).&!:&5)':#,2-.&!-28)*)8)&,!%-*&!-!848-.!24,8!)(!8%&!+-(=&!49!hU!:)..)4(!84!h"TV!
:)..)4(6!!?..!*-.'&,!-+&!)(!cePI"I!54..-+,6!T!!!!
!

0R?>B-!C;[B>G:-\-&?CEB-\-9<-"?<M-+CLBC-

"#$%!&#%'$!()*+,+%$!-.+/%0!1%'%2345%!6"&(7-18!

?!"6V#:&8&+!/)5&#9)&.5#49#*)&/!(&-+#)(9+-+&5#):-=)(=!-(5!.4/#+&,4.'8)4(#,>&28+4,24>0!8&.&,24>&<!
FcDKS$!/)..!,&88.&!9'(5-:&(8-.!H'&,8)4(,!-14'8!8%&!(-8'+&!49!5-+3!&(&+=0<!8%&!5),24*&+0!49!/%)2%!/-,!
4(&!49!8%&!=+&-8&,8!-2%)&*&:&(8,!49!g6S6!8&.&,24>&,!)(!+&2&(8!0&-+,6!!D8!/)..!&:>.40!8%+&&!5),8)(28!
8&2%()H'&,Q:&-,'+&:&(8,!49!/&-3!=+-*)8-8)4(-.!.&(,)(=<!,'>&+(4*-!5),8-(2&,<!-(5!1-+04(!-24',8)2!
4,2)..-8)4(,Q84!5&8&+:)(&!8%&!&99&28!49!5-+3!&(&+=0!4(!8%&!&*4.'8)4(!49!8%&!'()*&+,&6!?(!&H'-..0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P!$/4!,>-2&!:),,)4(,!+&24::&(5&5!)(!8%&!PII"!5&2-5-.!,'+*&0!!"#$%&%'()*&+)!"#$%,-("./").&)#-0)102)

3.440&&.5'Q(-:&.0!?KDSE!-(5!EfDS$Q-(5!4(&!+&24::&(5&5!10!8%&!"^^"!6-0)70/*+0)%8)7."/%90$().&)
!"#$%&%'()*&+)!"#$%,-("./"!,'+*&0<!SD\<!54!(48!->>&-+!)(!8%),!,'+*&0M,!>+)4+)8)&,6!!$%&!=4-.,!49!?KDSE!%-*&!1&&(!
.-+=&.0!,'1,':&5!10!a?f?i,!jS7`#P!>+4@&28!-(5!8%&!S?\gK?D!>+4>4,-.6!!EfDS$!-(5!SD\!N(4/!SD\k)8&O!-+&!(48!
)(2.'5&5!)(!8%&!+&24::&(5&5!>+4=+-:!94+!8%&!5&2-5&<!94..4/)(=!8%&!24::)88&&M,!24(,)5&+-8)4(!49!8%&!,8+&(=8%,!49!
24:>&8)(=!24:>&..)(=!,2)&(8)9)2!4>>4+8'()8)&,!-(5!8%&!%)=%.0!24(,8+-)(&5!1'5=&8!,2&(-+)4,!5&,2+)1&5!)(!8%),!+&>4+86!

T!?..!24,8,!-+&!=)*&(!)(!cePI"I!54..-+,6!!?!+&24::&(5-8)4(!49!.&*&.!9'(5)(=!),!&H')*-.&(8!84!-!+&24::&(5-8)4(!
49!24(,8-(8!.&*&.!49!&994+86!!R&8-).,!4(!8%&!:&8%454.4=0!',&5!84!-,,&,,!24,8!-(5!,2%&5'.&!+),3!-(5!8&2%()2-.!+&-5)(&,,!
-+&!>+4*)5&5!)(!L%->8&+!X!-(5!?>>&(5)A!L6!!L4,8!-(5!,2%&5'.&!+),3!/-,!-,,&,,&5!+&.-8)*&!84!>+4@&28!&,8):-8&,6!!
$&2%()2-.!+&-5)(&,,!/-,!-,,&,,&5!)(5&>&(5&(8!49!24,86!!$%&!+),3!,2-.&!',&5!/-,!.4/<!:&5)':!.4/<!:&5)':<!:&5)':!
%)=%<!-(5!%)=%6!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#W!

):>4+8-(8!4'824:&!/)..!1&!84!4>&(!'>!-!(&/!9+4(8)&+!49!&A4>.-(&8!,8'5)&,!10!:4()84+)(=!-!.-+=&!,-:>.&!49!
,8-+,!)(!8%&!2&(8+-.!1'.=&!49!8%&!\).30!F-0!94+!2%-(=&,!)(!1+)=%8(&,,!5'&!84!:)2+4.&(,)(=!10!)(8&+*&()(=!
,4.-+!,0,8&:,6!!$%),!2&(,',<!24:1)(&5!/)8%!8%-8!:-5&!10!8%&!b&>.&+!:),,)4(<!/)..!5&8&+:)(&!%4/!24::4(!
E-+8%#.)3&!>.-(&8,!-+&!4*&+!-!/)5&!+-(=&!49!4+1)8-.!>-+-:&8&+,6!!D8!/)..!-.,4<!)(!='&,8!)(*&,8)=-84+!:45&<!
,'+*&0!4'+!=-.-A0!-(5!48%&+!(&-+10!=-.-A)&,!84!-(,/&+!3&0!H'&,8)4(,!-14'8!8%&)+!94+:-8)4(!-(5!,8+'28'+&<!
-(5!8%&!5-8-!)8!418-)(,!/)..!>+4*)5&!9'(5-:&(8-.!24(,8+-)(8,!4(!%4/!=-.-A)&,!=+4/6!!$%&!8&.&,24>&!&A>.4)8,!
8%&!):>4+8-(8!/4+3!54(&!10!8%&!@4)(8!R7ElJ?S?!5&,)=(!8&-:!4(!8%&!a4)(8!R-+3!E(&+=0!\),,)4(Q
,>&2)9)2-..0!8%&!aRE\!7:&=-!24(2&>8Q-(5!&A>-(5,!)8,!,2)&(8)9)2!+&-2%6!!FcDKS$!),!1-,&5!4(!:-8'+&!
8&2%(4.4=)&,!/)8%!8&2%()2-.!+),3!8%-8!),!:&5)':!.4/!-(5!%-,!:&5)':!24,8!-(5!,2%&5'.&!+),36!!$%&!
)(5&>&(5&(8!24,8!->>+-),-.!),!h"6W!1)..)4(<!(48!)(2.'5)(=!8%&!='&,8!)(*&,8)=-84+!>+4=+-:6!!?,!-!8&.&,24>&!
2->-1.&!49!):-=)(=!-!.-+=&!-+&-!49!8%&!,30<!FcDKS$!/)..!24:>.&:&(8!8%&!8-+=&8&5!)(9+-+&5!41,&+*-8)4(,!
49!!8%&!a-:&,!F&11!S>-2&!$&.&,24>&!NaFS$O6!!$%&!,:-..!9)&.5!49!*)&/!49!aFS$!/4'.5!+&(5&+!)8!
)(2->-1.&!49!2-++0)(=!4'8!8%&!>+):&!FcDKS$!>+4=+-:!49!5-+3!&(&+=0!-(5!&A4>.-(&8!,8'5)&,<!&*&(!)9!)8!
/&+&!',&5!&A2.',)*&.0!94+!8%),!8-,36!!$%&!+&24::&(5&5!,2%&5'.&!%-,!-!.-'(2%!5-8-!49!PIPI!/)8%!-!V#0&-+!
1-,&.)(&!:),,)4(6!!?(!&A8&(5&5!"I#0&-+!:),,)4(!24'.5!):>+4*&!8%&!,8-8),8)2-.!+&,'.8,!-(5!9'+8%&+!1+4-5&(!
8%&!,2)&(2&!>+4=+-:6!!$%&!E'+4>&-(!S>-2&!?=&(20!NES?O!),!24(,)5&+)(=!-(!\#2.-,,!>+4>4,-.<!2-..&5!
E'2.)5<!/)8%!+&.-8&5!=4-.,6!!L4..-14+-8)4(!4(!-!24:1)(&5!:),,)4(!/)8%!8%&!g()8&5!S8-8&,!>.-0)(=!-!.&-5)(=!
+4.&!,%4'.5!1&!24(,)5&+&5!,4!.4(=!-,!8%&!24::)88&&M,!+&24::&(5&5!,2)&(2&!>+4=+-:!),!>+&,&+*&5!-(5!
4*&+-..!24,8!,-*)(=,!+&,'.86!

FcDKS$!-55+&,,&,!9'(5-:&(8-.!-(5!>+&,,)(=!,2)&(8)9)2!H'&,8)4(,!-(5!/)..!24(8+)1'8&!84!-!1+4-5!
+-(=&!49!-,8+4>%0,)2,6!!D8!24:>.&:&(8,!8%&!24::)88&&M,!>+4>4,&5!=+4'(5#1-,&5!>+4=+-:!)(!8/4!3&0!
,2)&(2&!-+&-,Y!5-+3!&(&+=0!,2)&(2&!-(5!8%&!,8'50!49!&A4>.-(&8,6!!D8!),!-!>-+8!49!244+5)(-8&5!-(5!,0(&+=),8)2!
>+4=+-:,!)(!9)&.5,!)(!/%)2%!8%&!g()8&5!S8-8&,!%-,!>)4(&&+&5!8%&!>+4=+&,,!84!5-8&6!!D8!>+&,&(8,!4>>4+8'()8)&,!
94+!)(8&+-=&(20!-(5!>&+%->,!)(8&+(-8)4(-.!24..-14+-8)4(!8%-8!/4'.5!8->!24:>.&:&(8-+0!&A>&+)&(2&!-(5!
,3)..,6!!D8!-.,4!>+&,&(8,!+&.-8)*&.0!.4/!8&2%()2-.!-(5!24,8!+),3<!:-3)(=!)8,!24:>.&8)4(!9&-,)1.&!/)8%)(!8%&!
5&2-5&<!&*&(!)(!-!24(,8+-)(&5!1'5=&8-+0!&(*)+4(:&(86!!c4+!-..!8%&,&!+&-,4(,!)8!),!8%&!24::)88&&M,!84>#
>+)4+)80!+&24::&(5-8)4(!94+!-!,>-2&!:),,)4(6!!
!

9:5'4+%+!;+4<+,=!>.<=%)?,?#4)!

$%&!EA>.4+&+!>+4=+-:!,'>>4+8,!,:-..!-(5!:&5)':#,);&!:),,)4(,<!,&.&28&5!8%+4'=%!24:>&8)8)*&!
>&&+!+&*)&/<!8%-8!-+&!5&*&.4>&5!-(5!.-'(2%&5!4(!+4'=%.0!V#0&-+!8):&,2-.&,6!!!$%&!EA>.4+&+!>+4=+-:!
&(-1.&,!+->)5!+&,>4(,&,!84!(&/!5),24*&+)&,!-(5!>+4*)5&,!>.-894+:,!94+!8-+=&8&5!)(*&,8)=-8)4(,!&,,&(8)-.!84!
8%&!1+&-58%!49!J?S?M,!-,8+4>%0,)2,!>+4=+-:6!!EA>.4+&+,!%-*&!5&.)*&+&5!-!,2)&(8)9)2!+&8'+(!4(!)(*&,8:&(8!
-8!8%&!%)=%&,8!.&*&.!4*&+!8%&!>-,8!8/4!5&2-5&,6!!$%&!8%+&&!-,8+4>%0,)2,!:)5#,2-.&!EA>.4+&+!N\DREfO!
:),,)4(,!.-'(2%&5!84!5-8&Q8%&!F).3)(,4(!\)2+4/-*&!?(),48+4>0!`+41&!NF\?`O<!S/)98<!-(5!8%&!F)5&#
c)&.5!D(9+-+&5!S'+*&0!EA>.4+&+!NFDSEOQ%-*&!>+4*)5&5!%)=%#):>-28!,2)&(2&!94+!-!24:1)(&5!24,8!
,)=()9)2-(8.0!.&,,!8%-(!8%-8!49!-!,)(=.&!9.-=,%)>!:),,)4(6U!!F\?`<!.-'(2%&5!@',8!V!0&-+,!-98&+!8%&!L4,:)2!
G-23=+4'(5!EA>.4+&+!NL7GEO!5),24*&+&5!8%-8!8%&!24,:)2!:)2+4/-*&!1-23=+4'(5!NL\GO!%-,!:&-,'+-1.&!
9.'28'-8)4(,<!5&:4(,8+-8&5!8%-8!8%&,&!8)(0!*-+)-8)4(,!):>+)(8!>+&2),&!)(94+:-8)4(!-14'8!8%&!&-+.0!'()*&+,&6!!
F\?`!),!2+&5)8&5!/)8%!418-)()(=!8%&!1&,8!:&-,'+&:&(8,!49!8%&!-=&<!=&4:&8+0<!-(5!24(8&(8!49!8%&!
'()*&+,&6!!$%&!S/)98!:),,)4(!%-,!8+-(,94+:&5!'(5&+,8-(5)(=!49!&A>.4,)*&!=-::-#+-0!1'+,8!&*&(8,<!-(5!)8!
%4.5,!8%&!+&24+5!94+!5&8&28)(=!8%&!:4,8!5),8-(8!41@&28!)(!8%&!'()*&+,&6!!!$%&!FDSE!:)5#)(9+-+&5!,'+*&0<!
&A8&(5)(=!4*&+!8%&!&(8)+&!,30<!),!,8'50)(=!8%&!244.&,8!,8-+,<!8%&!'()*&+,&M,!:4,8!.':)(4',!=-.-A)&,<!-(5!
,4:&!49!8%&!5)::&,8!(&-+#E-+8%!-,8&+4)5,!-(5!24:&8,6!!!S:-..&+#,2-.&!S\Ef!:),,)4(,<!-,!/&..!-,!\),,)4(!
49!7>>4+8'()80!24(8+)1'8)4(,!84!(4(#J?S?!:),,)4(,<!%-*&!:-5&!&,,&(8)-.!-5*-(2&,!)(!'(5&+,8-(5)(=!49!
>%&(4:&(-!+-(=)(=!9+4:!8%&!&A>.4,)*&!+&.&-,&!49!&(&+=0!)(!9.-+&,!4(!8%&!S'(!N/)8%!8%&!K&'*&(!K-:-80!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
U!?224+5)(=!84!J?S?!8%&!24:1)(&5!5&*&.4>:&(8!24,8!N(48!)(2.'5)(=!4>&+-8)4(,O!94+!F\?`<!S/)98!-(5!FDSE!

/-,!hV^I!:)..)4(!NKeO<!-14'8!VI!>&+2&(8!8%&!24,8!49!-!,)(=.&!>-,8!J?S?!d+&-8!71,&+*-84+06!
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B)=%!E(&+=0!S4.-+!S>&28+4,24>)2!D:-=&+O!84!8%&!-,,&:1.0!49!=-.-A)&,!N/)8%!8%&!d-.-A0!E*4.'8)4(!
EA>.4+&+O6!!$%&!>+4:),&!49!9'8'+&!EA>.4+&+!:),,)4(,!),!-,!=+&-8!-,!&*&+<!-(5!8%),!>+4=+-:!/)..!1&!&,,&(8)-.!
84!&(-1.)(=!(&/!4>>4+8'()8)&,<!-(5!84!:-)(8-)()(=!1+&-58%!-(5!*)1+-(20!)(!J?S?M,!-,8+4>%0,)2,!>4+894.)4!
)(!-!8):&!49!1'5=&8-+0!,8+&,,6!!$%),!,'+*&0!+&24::&(5,!8%-8!8%&!-(('-.!1'5=&8!49!8%&!-,8+4>%0,)2,!
24:>4(&(8!49!8%&!EA>.4+&+!>+4=+-:!1&!)(2+&-,&5!9+4:!hUI!:)..)4(!84!h"II!:)..)4(!10!PI"V6!
$%&!2-8&=4+);-8)4(!49!8%&!+&24::&(5&5!EA>.4+&+!>+4=+-:!-'=:&(8-8)4(!-,!-!.-+=&#2-8&=4+0!-28)*)80!
+&9.&28,!8%&!848-.!24,8!49!8%&!-'=:&(8-8)4(!94+!8%&!5&2-5&!PI"P#PIP"<!-(5!)8,!%)=%!+-(3)(=!),!:48)*-8&5!10!
8%&!24::)88&&M,!*)&/!8%-8!&A>-(5)(=!8%&!EA>.4+&+!>+4=+-:!),!-!*&+0!&99&28)*&!/-0!84!:-A):);&!,2)&(8)9)2!
>+4=+&,,!94+!-!=)*&(!4'8.-06!
!

@,2%+!()?%+*%+4=%?%+!-5,3%!>)?%)),!6@(->8!

kDS?!&:>.40,!8%+&&!,&>-+-8&5!,>-2&2+-98!84!5&8&28!.4(=#/-*&.&(=8%!+)>>.&,!)(!8%&!9-1+)2!49!,>-2&#
8):&<!8%&+&10!4>&()(=!-!(&/!/)(54/!4(!8%&!'()*&+,&6!!kDS?!/)..!5&8&28!8%&!:&+=&+,!49!1.-23!%4.&,!/)8%!
:-,,&,!+-(=)(=!9+4:!"I<III!84!"I!:)..)4(!,4.-+!:-,,&,!-8!24,:4.4=)2-.!5),8-(2&,<!-(5!/)..!:-3&!-!2&(,',!
49!24:>-28!1)(-+0!,0,8&:,!8%+4'=%4'8!8%&!\).30!F-06!!kDS?!>+4:),&,!(&/!5),24*&+)&,!-,!/&..!-,!
>+4=+&,,!4(!2&(8+-.!H'&,8)4(,!,'2%!-,!'(5&+,8-(5)(=!8%&!=+4/8%!49!=-.-A)&,!-(5!1.-23!%4.&,6!!kDS?!/)..!
-.,4!8&,8!=&(&+-.!+&.-8)*)80!/)8%!&AH'),)8&!>+&2),)4(!)(!+&=):&,!)(-22&,,)1.&!4(!E-+8%6!!kDS?!24:>.&:&(8,!
8%&!,&-+2%!94+!=+-*)8-8)4(-.!+-5)-8)4(!1&)(=!:-5&!-8!,%4+8&+!/-*&.&(=8%,!10!8%&!=+4'(5#1-,&5!?5*-(2&5!
kDd76!!kDS?!),!-!>-+8(&+,%)>!/)8%!ES?<!-(5!,4!)8,!,2%&5'.&!),!5&>&(5&(8!4(!ES?M,!,&.&28)4(!49!8%&!(&A8!
k#2.-,,!:),,)4(!4>>4+8'()80QkDS?!),!4(&!49!8%+&&!24(8&(5&+,!94+!8%),!4>>4+8'()806!!kDS?M,!3&0!
8&2%(4.4=)&,!/)..!1&!5&:4(,8+-8&5!4(!8%&!ES?#.&5!kDS?!`-8%9)(5&+!:),,)4(<!5'&!94+!.-'(2%!)(!PI"P6!!
F)8%!8%&!,'22&,,!49!`-8%9)(5&+!-(5!-!5&2),)4(!10!ES?!84!:4*&!94+/-+5<!kDS?!24'.5!.-'(2%!10!PIPV6!!
D(5&>&(5&(8!+&*)&/!94'(5!kDS?M,!8&2%()2-.!+),3<!-,,':)(=!`-8%9)(5&+!,'22&,,<!84!1&!:&5)':<!-(5!8%&!
J?S?!->>+-),&5!24,8<!1-,&5!4(!-!VI!>&+2&(8!>-+8)2)>-8)4(!-(5!)(2.'5)(=!8%&!24,8,!49!>-+8(&+)(=!-8!,'2%!-!
.&*&.<!84!1&!h"6U!1)..)4(6!!$%&!24,8!-(5!,2%&5'.&!+),3!2.-,,)9)2-8)4(!),!:&5)':!%)=%6!!!D9!`-8%9)(5&+!),!(48!-!
,'22&,,!4+!)9!-!+4'=%.0!&H'-.!>-+8(&+,%)>!),!(48!>4,,)1.&<!8%&!24::)88&&!+&24::&(5,!8%-8!J?S?!+&H'&,8!
-5*)2&!9+4:!-!5&2-5-.!,'+*&0!):>.&:&(8-8)4(!-5*),4+0!24::)88&&!NRSD?LO!84!+&*)&/!8%&!,)8'-8)4(!:)5#
5&2-5&6!!kDS?!>+&,&(8,!-!24:>&..)(=!,2)&(8)9)2!4>>4+8'()80<!-(5!8%&+&!),!+&-5)(&,,!84!-55+&,,!)8,!+&:-)()(=!
8&2%()2-.!2%-..&(=&,6!!!

7*&+-..!8%&!+&24::&(5-8)4(!-(5!>+)4+)8);-8)4(!94+!kDS?!+&9.&28!)8,!24:>&..)(=!,2)&(2&!2-,&!-(5!
8%&!+&.-8)*&!.&*&.!49!8&2%()2-.!+&-5)(&,,6!
!

()?%+),?#4),'!AB+,0!CD2%+/,?4+0!6(AC8!

Df7!),!-!*&+,-8).&<!.-+=&#-+&-<!%)=%#,>&28+-.#+&,4.'8)4(!f#+-0!8&.&,24>&!8%-8!/)..!:-3&!=+&-8!
-5*-(2&,!4(!1+4-5!9+4(8,!+-(=)(=!9+4:!2%-+-28&+);-8)4(!49!1.-23!%4.&,!84!&.'2)5-8)4(!49!24,:4.4=0!-(5!
8%&!.)9&!202.&,!49!:-88&+!-(5!&(&+=0!)(!8%&!24,:4,6!!L&(8+-.!84!:-(0!49!8%&!,2)&(2&!H'&,8)4(,!)5&(8)9)&5!10!
8%),!,'+*&0<!Df7!/)..!+&*4.'8)4();&!%)=%#&(&+=0!-,8+4>%0,)2,!/)8%!:4+&!8%-(!-(#4+5&+#49#:-=()8'5&!
):>+4*&:&(8!)(!2->-1).)8)&,6!!Df7!),!-!>-+8(&+,%)>!-:4(=!J?S?<!ES?<!-(5!8%&!a->-(&,&!,>-2&!-=&(20!
Na?f?O<!-(5<!.)3&!kDS?<!)8!),!-!2-(5)5-8&!94+!8%&!(&A8!k#2.-,,!ES?!.-'(2%!4>>4+8'()806!!7(!8%&!1-,),!49!-!
VI!>&+2&(8!>-+8)2)>-8)4(<!)8!%-,!-(!->>+-),&5!24,8!84!J?S?<!)(2.'5)(=!8%&!24,8!49!>-+8(&+)(=<!49!hT6"!
1)..)4(<!-(5!8%&!24,8!-(5!,2%&5'.&!+),3!),!:&5)':!%)=%6!!$%&!8&2%()2-.!+),3!),!-.,4!:&5)':!%)=%6!!L4,8!
8%+&-8,!-(5!'(2&+8-)(8)&,!5'&!84!8%&!)::-8'+)80!49!,4:&!49!8%&!+&H')+&5!8&2%(4.4=)&,!%-*&!-55&5!
24(,)5&+-1.0!84!8%&!24,8!->>+-),-.6!!$%&!1'5=&8!>+49).&,!',&5!10!8%&!24::)88&&!84!5&9)(&!-(!4*&+-..!
>+4=+-:!-+&!'(.)3&.0!84!>&+:)8!-!,8-+8!1&94+&!8%&!&(5!49!8%&!5&2-5&Q-..4/)(=!8):&!94+!8%&!(&2&,,-+0!
8&2%(4.4=0!:-8'+-8)4(!-(5!+),3!+&5'28)4(6!!B4/&*&+<!8%),!,)8'-8)4(!54&,!(48!5):)(),%!8%&!24::)88&&M,!
-,,&,,:&(8!49!8%&!):>4+8-(2&!49!8%&!5),24*&+)&,!8%-8!Df7!/4'.5!:-3&6!!G&2-',&!49!Df7M,!%)=%!,2)&(8)9)2!
):>4+8-(2&<!-!8&2%(4.4=0!5&*&.4>:&(8!>+4=+-:!),!+&24::&(5&5!8%),!5&2-5&!/)8%!,'99)2)&(8!+&,4'+2&,Q



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#_!

&,8):-8&5!84!1&!4(!8%&!4+5&+!49!hPII!:)..)4(Q84!>+&>-+&!Df7!94+!9-*4+-1.&!24(,)5&+-8)4(!)(!8%&!(&A8!
,'+*&0!)(!PIPI6!!$%&!24::)88&&!8%)(3,!8%-8!-..4/)(=!Df7<!4+!)(5&&5!-(0!:-@4+!:),,)4(<!84!&A2&&5!hP!
1)..)4(!)(!848-.!24,8!84!J?S?!/4'.5!'(-22&>8-1.0!):1-.-(2&!J?S?i,!-,8+4>%0,)2,!>+4=+-:<!=)*&(!8%&!
>+&,&(8!1'5=&8-+0!24(,8+-)(8,6!!D9!8%&!8&2%(4.4=0!5&*&.4>:&(8!>+4=+-:!),!(48!,'22&,,9'.!)(!1+)(=)(=!24,8!
&,8):-8&,!1&.4/!8%),!.&*&.<!5&,24>&!4>8)4(,!:',8!1&!24(,)5&+&56!!S%4'.5!ES?!,&.&28!Df7!-,!8%&!9)+,8!k#
2.-,,!:),,)4(<!J?S?!,%4'.5!>+42&&5!)::&5)-8&.0!/)8%!-!RSD?L!+&*)&/!84!5&8&+:)(&!-(!->>+4>+)-8&!>-8%!
94+/-+5!84!+&-.);&!Df7!-,!,44(!-,!>4,,)1.&!/)8%!-22&>8-1.&!24,8!-(5!,2%&5'.&!+),36!

$%&!+-(3)(=!49!Df7!-,!8%&!94'+8%#>+)4+)80!.-+=&!,>-2&!:),,)4(!+&9.&28,!8%&!8&2%()2-.<!24,8<!-(5!
>+4=+-::-8)2!'(2&+8-)(8)&,!-,,42)-8&5!/)8%!8%&!>+4@&28!-8!8%&!2'++&(8!8):&6!!\-(0!%)=%#>+)4+)80!,2)&(2&!
H'&,8)4(,!+&H')+&!-(!f#+-0!41,&+*-84+0!4(!8%),!,2-.&!8%-8!2-(!24(8)('&!8%&!=+&-8!-5*-(2&,!:-5&!10!
L%-(5+-!-(5!f\\#J&/84(6!!c'+8%&+:4+&<!8%&!,2)&(2&!49!Df7!),!H')8&!24:>.&:&(8-+0!84!8%-8!49!kDS?6!

-

0R?>B-!C;[B>G:-\-SBL9U=-\-9<-"?<M-+CLBC-

E%F!"4+'$2!1%3G)4'4<0!H%/%'45=%)?!;+4<+,=!

7(&!49!8%&!9-,8&,8#=+4/)(=!-(5!:4,8!&A2)8)(=!9)&.5,!)(!-,8+4>%0,)2,!),!8%&!,8'50!49!>.-(&8,!1&04(5!
4'+!,4.-+!,0,8&:6!!$%&!'.8):-8&!=4-.!),!84!):-=&!+4230!>.-(&8,!8%-8!.)&!)(!8%&!%-1)8-1.&!;4(&Q-8!-!5),8-(2&!
9+4:!8%&)+!2&(8+-.!,8-+!/%&+&!/-8&+!2-(!&A),8!)(!.)H')5!94+:Q-(5!84!2%-+-28&+);&!8%&)+!-8:4,>%&+&,6!!$4!
>+&>-+&!94+!8%),!&(5&-*4+<!8%&!24::)88&&!+&24::&(5,!-!>+4=+-:!84!.-0!8%&!8&2%()2-.!-(5!,2)&(8)9)2!
94'(5-8)4(,!94+!-!9'8'+&!,>-2&!):-=)(=!-(5!,>&28+4,24>0!:),,)4(6!J?S?!-(5!JSc!,%4'.5!,'>>4+8!-(!
-==+&,,)*&!!>+4=+-:!49!=+4'(5#1-,&5!%)=%#>+&2),)4(!+-5)-.!*&.42)80!,'+*&0,!49!(&-+10!,8-+,!84!)5&(8)90!
>48&(8)-.!2-(5)5-8&,6!!D(!8%&!9)+,8!>-+8!49!8%&!5&2-5&!J?S?!,%4'.5!,'>>4+8!24:>&8&5!8&2%(4.4=0!
5&*&.4>:&(8!84!-5*-(2&!:'.8)>.&!>4,,)1.&!8&2%(4.4=)&,!94+!-!(&A8#5&2-5&!>.-(&8!):-=&+<!-(5!,%4'.5!
-22&.&+-8&!:&-,'+&:&(8,!49!&A4;45)-2-.!.)=%8!.&*&.,!8%-8!/)..!5&8&+:)(&!8%&!,);&!-(5!24:>.&A)80!49!,'2%!
:),,)4(,6!!$%&!24::)88&&!+&24::&(5,!-(!)()8)-.!J?S?!9'(5)(=!.&*&.!49!hU!:)..)4(!>&+!0&-+!,4!-,!84!
-2%)&*&!-!2.&-+!,&8!49!5&,)=(!+&H')+&:&(8,!-(5!8&2%(4.4=0!=-8&/-0,!84!1&!>-,,&56!!D9<!10!:)5#5&2-5&<!-!
RSD?L!+&*)&/!5&8&+:)(&,!8%-8!,'99)2)&(8!)(94+:-8)4(!%-,!1&24:&!4+!),!1&24:)(=!-*-).-1.&!4(!3&0!),,'&,!
,'2%!-,!>.-(&8!9+&H'&(20!-(5!&A4;45)-2-.!5',8!5),8+)1'8)4(<!-!8&2%(4.4=0!54/(#,&.&28!,%4'.5!1&!:-5&!-(5!
8%&!.&*&.!49!,'>>4+8!)(2+&-,&5!84!&(-1.&!-!:),,)4(!2->-1.&!49!,8'50)(=!(&-+10!E-+8%#.)3&!>.-(&8,!84!1&!
:-8'+&!94+!24(,)5&+-8)4(!10!8%&!PIPI!5&2-5-.!,'+*&0<!/)8%!-!*)&/!84!-!,8-+8!&-+.0!)(!8%&!PIPI!5&2-5&6!!$%&!
24::)88&&!&,8):-8&,!8%-8!-(!-55)8)4(-.!h"II!:)..)4(!/)..!1&!+&H')+&5!94+!8%&!:),,)4(#,>&2)9)2!
5&*&.4>:&(86!
!

()*',?#4)!;+4D%!1%3G)4'4<0!H%/%'45=%)?!;+4<+,=!

R&8&28)(=!8%&!5),8)(28)*&!):>+)(8!4(!8%&!24,:)2!:)2+4/-*&!1-23=+4'(5!2-',&5!10!=+-*)8-8)4(-.!
/-*&,!>+45'2&5!5'+)(=!8%&!9)+,8!9&/!:4:&(8,!49!8%&!'()*&+,&!/4'.5!>+4*)5&!&*)5&(2&!94+!8%&!8%&4+0!49!
)(9.-8)4(!-(5!4>&(!-!(&/!/)(54/!4(!&A48)2!>%0,)2,!)(!8%&!&-+.0!'()*&+,&6!!`+4=+&,,!)(!5&8&28)(=!8%),!,)=(-.!
),!+->)5<!/)8%!-5*-(2&,!9+4:!=+4'(5#1-,&5!8&.&,24>&,<!,'14+1)8-.!9.)=%8,<!-(5!8%&!+&2&(8.0!.-'(2%&5!`.-(23!
,-8&..)8&6!!$%&!24::)88&&!+&24::&(5,!-!8&2%(4.4=0!>+4=+-:!84!-5*-(2&!5&8&28)4(!8&2%()H'&,!-8!-(!-(('-.!
9'(5)(=!.&*&.!49!h"!:)..)4(!84!hP!:)..)4(6!!D9!8%&!>4.-+);-8)4(!>-88&+(!):>+)(8&5!10!=+-*)8-8)4(-.!/-*&,!
9+4:!8%&!&>42%!49!)(9.-8)4(!),!5&8&28&5!5'+)(=!8%),!5&2-5&<!8%&!24::)88&&!+&24::&(5,!-!8&2%(4.4=0!
,&.&28)4(!-(5!:),,)4(!5&*&.4>:&(8!84!5&,)=(!-!:),,)4(!84!,8'50!8%&!,)=(-.6!!$%&!+&,'.8)(=!>+4>4,-.!/4'.5!
1&!24(,)5&+&5!10!8%&!PIPI!5&2-5-.!,'+*&06!!$%&!24::)88&&!&,8):-8&,!-!1'5=&8!+&H')+&:&(8!49!hWI!:)..)4(!
94+!8%&!5&*&.4>:&(8<!84!1&!8+)==&+&5!)(!8%&!&*&(8!49!-!24(*)(2)(=!5&8&28)4(6!
!
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"#^!

0=?JJ-)LL9G9;<:-?<L-)UE=B<G?G9;<:-G;-0R?>B-"B:B?C>D-!C;EC?=-X$<C?<MBLY-

IJ-J!K4)?+#D.?#4)!?4!?G%!L>A>B9->!-;(K>!M#22#4)!!

$%&!S>-2&!D(9+-+&5!8&.&,24>&!94+!L4,:4.4=0!-(5!?,8+4>%0,)2,!NS`DL?O!),!-!a->-(&,&#.&5!T6V#
:&8&+!)(9+-+&5!8&.&,24>&!8%-8!/)..!4>&+-8&!9+4:!V!84!P"I!:)2+4(,6!-S`DL?!/)..!-55+&,,!:-(0!49!8%),!
,'+*&0M,!,2)&(2&!>+)4+)8)&,<!)(2.'5)(=!'(5&+,8-(5)(=!8%&!1)+8%!49!=-.-A)&,<!,8-+,<!-(5!>.-(&8,!-,!/&..!-,!8%&!
:48)4(!49!:-88&+!8%4'=%!4'+!4/(!)(8&+,8&..-+!:&5)':6!!?!24:>&8&5!g6S6!,2)&(2&!-(5!)(,8+':&(8!
24(8+)1'8)4(!-8!-(!&,8):-8&5!.&*&.!49!h"VI!:)..)4(!4*&+!8%&!5&2-5&!),!+&24::&(5&56!
!

K4+%!7%2%,+3G!;+4<+,=!

J?S?M,!24+&!+&,&-+2%!>+4=+-:,<!9+4:!8%&4+&8)2-.!,8'5)&,!84!)((4*-8)*&!8&2%(4.4=0!5&*&.4>:&(8<!
-+&!9'(5-:&(8-.!84!:),,)4(!5&*&.4>:&(8!-(5!&,,&(8)-.!94+!,2)&(8)9)2!>+4=+&,,6!!$%&0!>+4*)5&!8%&!.4(=#8&+:!
94'(5-8)4(!94+!(&/!)5&-,!8%-8!,8+&82%!8%&!):-=)(-8)4(<!-(5!8%&0!.-0!8%&!=+4'(5/4+3!94+!9-+#9'8'+&!*),)4(!
:),,)4(,6!!$%&0!,'>>4+8!8%&!:-8'+-8)4(!49!(&/!8&2%(4.4=)&,!(&&5&5!94+!(&-+&+#8&+:!EA>.4+&+!-(5!9.-=,%)>!
:),,)4(,6!!$%&0!>+4*)5&!8%&!:&-(,!84!'(5&+,8-(5!-(5!)(8&+>+&8!,2)&(8)9)2!+&,'.8,6!!\-)(8-)()(=!8%&,&!24+&!
-28)*)8)&,!%-,!-!%)=%!>+)4+)80!94+!8%&!,'+*&0!24::)88&&<!-(5!8%&!1'5=&8!-..42-8)4(,!,%4'.5!(48!1&!-..4/&5!84!
5&2+&-,&!84!-55+&,,!4*&++'(,!)(!8%&!24,8,!49!.-+=&!-(5!:&5)':!:),,)4(,6!!D(!-55)8)4(<!8%&!94..4/)(=!
'(+-(3&5!,>&2)9)2!-'=:&(8-8)4(,!-+&!+&24::&(5&56!
!
>2?+45G02#32!1G%4+0!;+4<+,=!!$4!&(%-(2&!8%&!,2)&(8)9)2!+&8'+(!9+4:!4>&+-8)(=!:),,)4(,!-(5!)(94+:!8%&!
)(*&,8:&(8!)(!(&/!4(&,<!-(!-'=:&(8-8)4(!49!hTV!:)..)4(!84!8%&!2'++&(8!9'(5)(=!.&*&.!94+!8%&!5&2-5&!),!
+&24::&(5&56!
!
H%*#)#?#4)!4*!,!&.?.+%!IN!-5,3%!K,5,D#'#?0!!$4!>+&>-+&!94+!-!9'8'+&!:-@4+!'.8+-*)4.&8!:),,)4(!84!,'22&&5!
8%&!B'11.&!S>-2&!$&.&,24>&<!)8!/)..!1&!(&2&,,-+0!84!2-++0!4'8!-!:),,)4(#5&9)()8)4(!>+4=+-:6!?!1'5=&8!49!
+4'=%.0!hUI!:)..)4(!4*&+!8%&!5&2-5&!94+!:),,)4(!,8'5)&,!-(5!)()8)-.!8&2%(4.4=0!5&*&.4>:&(8!),!
+&24::&(5&56!
!
()?%+=%$#,?%!1%3G)4'4<0!H%/%'45=%)?!!?!=->!%-,!&:&+=&5!/)8%)(!J?S?!1&8/&&(!.4(=#8&+:!,4#2-..&5!
ZG.'&!S3)&,[!)(*&,8)=-8)4(,!-(5!,%4+8&+#8&+:!:),,)4(#,>&2)9)2!8&2%(4.4=0!5&*&.4>:&(86!!c4+:-..0!8%),!
=->!),!-,,42)-8&5!/)8%!8&2%(4.4=0!+&-5)(&,,!.&*&.,!T!84!V6!?(!-'=:&(8-8)4(!1&=)(()(=!-8!hP!:)..)4(!>&+!
0&-+!-(5!)(2+&-,)(=!84!h"V!:)..)4(!>&+!0&-+!10!8%&!&(5!49!8%&!5&2-5&!/4'.5!-55+&,,!8%),!):1-.-(2&6!!
!
@,D4+,?4+0!>2?+45G02#32!!B&+,2%&.<!aFS$<!S`DL?<!-(5!Df7<!/)8%!8%&)+!9)(&!,>&28+-.!2->-1).)8)&,<!/)..!
>.-2&!(&/!5&:-(5,!4(!1-,)2!('2.&-+<!)4()2<!>.-,:-<!-84:)2<!-(5!:4.&2'.-+!-,8+4>%0,)2,6!L-+&!,%4'.5!1&!
8-3&(!84!&(,'+&!8%-8!8%&,&!(&&5,!-+&!:&86!!?(!)(2+&-,&!10!hP!:)..)4(!>&+!0&-+!)(!8%&!9'(5)(=!49!8%&!>+&,&(8!
>+4=+-:!),!+&24::&(5&56!!
!
-.D4+D#?,'!;+4<+,=!!$%&!1-..44(!-(5!,4'(5)(=!+423&8!>+4=+-:,!>+4*)5&!9-,8!-22&,,!84!,>-2&!94+!
,'1,8-(8)*&!,2)&(8)9)2!)(*&,8)=-8)4(,!-(5!9.)=%8!8&,8)(=!49!(&/!8&2%(4.4=06!!$%&!1-..44(!>+4=+-:!)(!
>-+8)2'.-+!),!):>4+8-(8!94+!-5*-(2)(=!5&8&28)4(!49!8%&!24,:)2!:)2+4/-*&!1-23=+4'(5!-(5!>-+8)2.&!
5&8&28)4(6!!$%&,&!>+4=+-:,!-.,4!>+4*)5&!-!8+-)()(=!=+4'(5!94+!8%&!>+)(2)>-.!)(*&,8)=-84+,!49!84:4++4/M,!
:-@4+!:),,)4(,6!!?!=+4/8%!)(!8%&!1'5=&8!10!h"V!:)..)4(!>&+!0&-+!),!+&24::&(5&56!
!
1G%4+0!,)$!K4=5.?,?#4)!E%?F4+O2!!!$4!&(-1.&!8%&!.-+=&#,2-.&!8%&4+&8)2-.!)(*&,8)=-8)4(,!)5&(8)9)&5!-,!
,2)&(2&!>+)4+)8)&,!10!8%),!,'+*&0<!8%&!24::)88&&!>+4>4,&,!-!(&/!24:>&8&5!>+4=+-:!84!,'>>4+8!244+5)(-8&5!
8%&4+&8)2-.!-(5!24:>'8-8)4(-.!+&,&-+2%Q>-+8)2'.-+.0!8%-8!49!9'(5-:&(8-.!+&.&*-(2&!84!'>24:)(=!,>-2&!
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"#"I!

41,&+*-84+)&,6!!c4+!J?S?!-(!-(('-.!1'5=&8!49!hV!:)..)4(!),!+&24::&(5&56!!c4+!R7E!-(!-(('-.!9'(5)(=!
.&*&.!49!h"!:)..)4(!),!+&24::&(5&5!94+!-28)*)8)&,!+&.-8&5!84!,>-2&#1-,&5!+&,&-+2%6!
!!

IC;U<L-!C;[B>G:-\-&?CEB-\-9<-"?<M-+CLBC-

@,+<%!-0)45?#3!-.+/%0!1%'%2345%!6@--18!

kSS$!),!-!:'.8)>'+>4,&!41,&+*-84+0!8%-8!/)..!&A>.4+&!8%&!(-8'+&!49!5-+3!&(&+=0!-(5!8%&!1&%-*)4+!
49!5-+3!:-88&+<!-(5!/)..!+41',8.0!&A>.4+&!-,>&28,!49!8%&!8):&#*-+)-1.&!'()*&+,&!8%-8!/)..!2&+8-)(.0!.&-5!84!
(&/!5),24*&+)&,6!!kSS$!-55+&,,&,!-!.-+=&!(':1&+!49!8%&!,2)&(2&!H'&,8)4(,!%)=%.)=%8&5!)(!8%),!+&>4+86!!?(!
_6U#:&8&+!4>8)2-.!8&.&,24>&!84!1&!,)8&5!)(!L%).&<!kSS$!/)..!):-=&!8%&!&(8)+&!-*-).-1.&!,30!&*&+0!T!()=%8,6!!
7*&+!-!"I#0&-+!.)9&8):&<!kSS$!/)..!1&!-!'()H'&!9-2).)80!8%-8<!1').5)(=!4(!8%&!,'22&,,!49!8%&!S.4-(!R)=)8-.!
S30!S'+*&0<!/)..!>+45'2&!-!"II!1)..)4(!:&=-108&!>'1.)2.0!-22&,,)1.&!5-8-1-,&6!!$%&!>+4@&28!),!+&.-8)*&.0!
:-8'+&!)(!)8,!5&,)=(6!!$%&!->>+-),&5!24(,8+'28)4(!24,8!),!hUWV!:)..)4(<!49!/%)2%!8%&!JSc!-(5!R7E!
>4+8)4(,!-+&!+&24::&(5&5!-8!4(&#8%)+5!&-2%<!/)8%!8%&!+&:-)()(=!8%)+5!24:)(=!9+4:!)(8&+(-8)4(-.!-(5!
>+)*-8&!>-+8(&+,6!!$%&!-(('-.!4>&+-8)4(,!24,8,!-+&!&,8):-8&5!-8!hUP!:)..)4(<!49!/%)2%!hP_!:)..)4(!),!
+&24::&(5&5!84!1&!,>.)8!1&8/&&(!JSc!-(5!R7E6!!$%&!24::)88&&!+&24::&(5,!8%-8!kSS$!1&!,'1:)88&5!
)::&5)-8&.0!94+!JScM,!\-@4+!K&,&-+2%!EH')>:&(8!-(5!c-2).)8)&,!L4(,8+'28)4(!N\KEcLO!24(,)5&+-8)4(!
/)8%!-!*)&/!84!-2%)&*)(=!9)+,8!.)=%8!1&94+&!8%&!&(5!49!8%&!5&2-5&6!!D(5&>&(5&(8!+&*)&/!@'5=&5!8%&!24,8!-(5!
,2%&5'.&!+),3<!-,!/&..!-,!8%&!8&2%()2-.!+),3<!84!1&!:&5)':!.4/:)

$%&!84>!+-(3!-224+5&5!84!kSS$!),!-!+&,'.8!49!N"O!)8,!24:>&..)(=!,2)&(2&!2-,&!-(5!2->-2)80!84!
-55+&,,!,4!:-(0!49!8%&!,2)&(2&!=4-.,!49!8%),!,'+*&0!-(5!NPO!)8,!+&-5)(&,,!94+!,'1:),,)4(!84!8%&!\KEcL!
>+42&,,!-,!)(94+:&5!10!)8,!8&2%()2-.!:-8'+)80<!8%&!,'+*&0M,!-,,&,,:&(8!49!+),3<!-(5!->>+-),&5!24(,8+'28)4(!
-(5!4>&+-8)4(,!24,8,6!!B-*)(=!:-5&!24(,)5&+-1.&!>+4=+&,,!)(!8&+:,!49!)8,!+&-5)(&,,!,)(2&!8%&!PII"!,'+*&0<!
8%&!24::)88&&!@'5=&5!8%-8!kSS$!/-,!8%&!:4,8!Z+&-50#84#=46[!

!

M#$B-3,'%!())4/,?#4)2!;+4<+,=!!

J&/!5),24*&+)&,!-(5!8&2%()2-.!-5*-(2&,!&(-1.&!,:-..!84!:&5)':#,2-.&!&A>&+):&(8,!-(5!9-2).)8)&,!
8%-8!-5*-(2&!94+&9+4(8!,2)&(2&6!!?!.-+=&!(':1&+!49!24:>&..)(=!>+4>4,&5!+&,&-+2%!-28)*)8)&,!,'1:)88&5!84!
8%),!,'+*&0!/&+&!%)=%.0!+&24::&(5&5!10!8%&!`+4@&28!`+)4+)8);-8)4(!`-(&.,<!/)8%!24,8,!+-(=)(=!1&8/&&(!8%&!
.):)8,!49!8%&!JSc!\-@4+!K&,&-+2%!D(,8+':&(8-8)4(!-(5!\KEcL!>+4=+-:,<!hU!:)..)4(!84!h"TV!:)..)4(6!!
$%&!24::)88&&!+&24::&(5,!-!(&/!24:>&8&5!>+4=+-:!84!,)=()9)2-(8.0!-'=:&(8!8%&!2'++&(8!.&*&.,!49!JSc!
,'>>4+8!94+!:)5#,2-.&!>+4=+-:,6!!!?(!-(('-.!9'(5)(=!.&*&.!49!hUI!:)..)4(!>&+!0&-+!),!+&24::&(5&5Q@',8!
4*&+!54'1.&!8%&!-:4'(8!2'++&(8.0!,>&(8!4(!>+4@&28,!)(!8%),!,);&!2-8&=4+0!8%+4'=%!-!.&,,!94+:-.!
>+4=+-::-8)2!,8+'28'+&6!

$%&!>+)(2)>-.!+-8)4(-.&!94+!8%&!24::)88&&M,!+-(3)(=!49!8%&!\)5#S2-.&!D((4*-8)4(,!`+4=+-:!),!8%&!
:-(0!%)=%.0!>+4:),)(=!>+4@&28,!94+!-2%)&*)(=!5)*&+,&!-(5!8):&.0!,2)&(2&6!
)

P#,)?!-%<=%)?%$!M#++4+!1%'%2345%!6P-M18!

$+-(,94+:-8)*&!-5*-(2&,!)(!4>8)2-.!-(5!)(9+-+&5!N7DKO!-,8+4(4:0!-+&!(4/!>4,,)1.&!10!1').5)(=!
-5->8)*&!4>8)2,!8&.&,24>&,!/)8%!+4'=%.0!"I!8):&,!8%&!24..&28)(=!-+&-!-(5!'>!84!_I!8):&,!8%&!(&-+#)(9+-+&5!
,&(,)8)*)80!49!2'++&(8!9-2).)8)&,6!!$%&,&!41,&+*-84+)&,!/)..!%-*&!&(4+:4',!):>-28!-2+4,,!-!.-+=&!,/-8%!49!
,2)&(2&!-(5!/)..!=+&-8.0!&(%-(2&!8%&!+&,&-+2%!8%-8!),!>4,,)1.&!/)8%!,&*&+-.!48%&+!8&.&,24>&,<!&,>&2)-..0!
aFS$<!8%&!?8-2-:-!k-+=&!\)..):&8&+!?++-0!N?k\?O<!-(5!kSS$6!!!?!9&5&+-.!)(*&,8:&(8!84!>+4*)5&!
-22&,,!94+!8%&!&(8)+&!g6S6!-,8+4(4:0!-(5!-,8+4>%0,)2,!24::'()80!84!-(!4>8)2-.#)(9+-+&5!TI#:&8&+#2.-,,!
-5->8)*&!4>8)2,!8&.&,24>&!),!,8+4(=.0!+&24::&(5&56!!$/4!g6S6#.&5!>+4@&28,<!8%&!d)-(8!\-=&..-(!$&.&,24>&!
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"#""!

Nd\$O!-(5!8%&!$%)+80!\&8&+!$&.&,24>&!N$\$O<!-+&!1&)(=!5&*&.4>&5!10!)(8&+(-8)4(-.!24..-14+-8)4(,!.&5!10!
g6S6!>+)*-8&!24(,4+8)-6!!$%&!24::)88&&!+&24::&(5,!8%-8!-!2%4)2&!1&8/&&(!8%&!8/4!>+4@&28,!1&!:-5&!-,!
,44(!-,!>4,,)1.&!94+!-!9&5&+-.!>-+8(&+,%)>!-8!-!.&*&.!49!-14'8!-!PV!>&+2&(8!)(*&,8:&(8!)(!4(&!49!8%&:6!!?!
,2%&5'.&!-(5!1'5=&8!>.-(!,%4'.5!8%&(!1&!5&*&.4>&56!!$%&!,'+*&0!->>+-),&,!-!848-.!dS\$!24(,8+'28)4(!
24,8!)(!8%&!+-(=&!49!h"6"!1)..)4(!Nd\$!->>+-),-.O!84!h"6U!1)..)4(!N$\$!->>+-),-.O!-(5!-,,':&,!8%-8!8%&!
9&5&+-.!,%-+&!49!8%&!2->)8-.!24,8!/)..!1&!14+(&!10!\KEcL<!/%).&!+&24=();)(=!8%-8!8%&!848-.!,%-+&!:-0!1&!
,&2'+&5!8%+4'=%!/%-8&*&+!24:1)(-8)4(!49!2->)8-.!24,8<!4>&+-8)(=!9'(5,<!-(5!)(,8+':&(8-8)4(!,'>>4+8!),!
:4,8!9-*4+-1.&6!!$%&!4>&+-8)4(,!9&5&+-.!24,8!,%-+&!),!&A>&28&5!84!2-++)&5!10!JSc#?S$6!!G48%!8&.&,24>&!
>+4@&28,!&,8):-8&5!8%&)+!-(('-.!4>&+-8)4(,!24,8,!N)(2.'5)(=!9-2).)80!-(5!)(,8+':&(8!'>=+-5&,O!-8!-+4'(5!hVI!
:)..)4(!NhTW!:)..)4(<!d\$]!hVV!:)..)4(<!$\$O6!?.8%4'=%!8%&!24::)88&&!5)5!(48!-(-.0;&!8%&,&!&,8):-8&,!
)(!5&8-).<!8%&0!-+&!9-+!1&.4/!8%&!','-.!+'.&!49!8%':1!94+!.-+=&!>+4@&28,!N"I!>&+2&(8!49!24(,8+'28)4(!24,8,!>&+!
0&-+O6!

$%&!24::)88&&!1&.)&*&,!8%-8!-!dS\$!/)..<!-,!.-+=&!8&.&,24>&,!%-*&!)(!8%&!>-,8<!8+-(,94+:!g6S6!
-,8+4(4:0!1&2-',&!49!8%&!8&.&,24>&M,!1+4-5!-(5!>4/&+9'.!,2)&(8)9)2!+&-2%<!-(5!8%-8!9&5&+-.!)(*&,8:&(8!)(!-!
dS\$!),!*)8-.!84!g6S6!24:>&8)8)*&(&,,!)(!=+4'(5#1-,&5!4>8)2-.!-,8+4(4:0!4*&+!8%&!(&A8!8/4!5&2-5&,6!!
$%&,&!-+&!8%&!:-)(!+&-,4(,!94+!8%&!24::)88&&M,!,8+4(=!+&24::&(5-8)4(!49!dS\$6!!

$%&!8%)+5#>.-2&!+-(3)(=!-.,4!+&,'.8,!9+4:!8%&!+&H')+&:&(8!)(!8%&!24::)88&&M,!2%-+=&!8%-8!8%&!
,'+*&0M,!>+)4+)8);-8)4(!1&!)(94+:&5!(48!4(.0!10!,2)&(8)9)2!>48&(8)-.!1'8!-.,4!10!8%&!8&2%()2-.!+&-5)(&,,!49!
8%&!24:>4(&(8,!-(5!8%&!,0,8&:<!8%&!,4'+2&,!49!+),3<!-(5!8%&!->>+-),-.!49!24,8,6!!kSS$!-(5!,&*&+-.!49!8%&!
24(2-8&(-8)4(!49!2-(5)5-8&,!94+!8%&!\)5#S2-.&!D((4*-8)4(,!`+4=+-:!/&+&!5&&:&5!84!1&!-%&-5!49!dS\$!
)(!8%&,&!-+&-,6!$%&!24::)88&&!-.,4!8443!)(84!-224'(8!>+4=+-::-8)2!24(2&+(,!,'2%!-,!8%&!8):&!)8!/)..!8-3&!
84!):>.&:&(8!8%&!24::)88&&M,!+&24::&(5-8)4(!94+!-!2%4)2&!84!1&!:-5&!4(!/%)2%!4(&!49!8%&!8/4!g6S6#.&5!
dS\$!24(2&>8,!JSc!/)..!>-+8(&+<!-(5!8%&!8):&!)8!/4'.5!8-3&!94+!-(0!\KEcL!5&2),)4(!84!1&!:-5&!-(5!
9&5&+-.!9'(5,!-/-+5&56!$%&!24::)88&&M,!,&88)(=!49!8%&!+&.-8)*&!>4,)8)4(,!49!)8,!84>!8%+&&!+-(3&5!-28)*)8)&,!
+&,'.8&5!9+4:!)8,!24(,)5&+-8)4(!49!-..!8%&,&!*-+)4',!9-284+,6!

!

>?=425G%+#3!!%+%)O4/!1%'%2345%!>++,0!!6>K1>8!

$%&!>-,8!5&2-5&!%-,!,&&(!8%&!24:)(=!49!-=&!49!*&+0!%)=%!&(&+=0!8&+-#&.&28+4(#*4.8!N$&jO!=-::-#
+-0!-,8+4(4:06!!`.-(,!-+&!'(5&+/-0!84!2->)8-.);&!4(!+&2&(8!,2)&(8)9)2!-5*-(2&,!10!1').5)(=!-!.-+=&!9-2).)80!
8%-8!',&,!.)=%8!2+&-8&5!-,!=-::-!+-0,!)(8&+-28!/)8%!8%&!-8:4,>%&+&!-(5!8%-8!/)..!-2%)&*&!-(!4+5&+#49#
:-=()8'5&!=+&-8&+!,&(,)8)*)80!24:>-+&5!84!2'++&(8!8&.&,24>&,6!!$%),!(&/!=-::-#+-0!41,&+*-84+0!/)..!
5&8&28!-!/)5&!*-+)&80!49!%)=%#&(&+=0!-,8+4>%0,)2-.!,4'+2&,!-(5!,&&3!)(5)+&28!&*)5&(2&!94+!5-+3!:-88&+!
-(()%).-8)4(6!!$/4!9-2).)8)&,<!8%&!E'+4>&-(!L&+&(34*!$&.&,24>&!?++-0!NL$?O!-(5!8%&!g6S6!?5*-(2&5!
d-::-#+-0!D:-=)(=!S0,8&:!N?dDSO<!%-*&!1&&(!>+4>4,&56!!$%&!,'+*&0!->>+-),&5!8%&!9'..!?dDS!>+4@&28!
24,8!84!1&!)(!8%&!hUII!:)..)4(!+-(=&6!!$%&!8&2%()2-.!+),3!/-,!@'5=&5!84!1&!:&5)':!.4/6!!$%&!24::)88&&!
+&24::&(5,!8%-8!8%&!g6S6!?dDS!8&-:!24..-14+-8&!-,!-!:)(4+!>-+8(&+!/)8%!8%&!E'+4>&-(!L$?!8&-:!-(5!
8%-8!-!g6S6!1'5=&8!94+!24(,8+'28)4(!-(5!4>&+-8)4(,!49!->>+4A):-8&.0!h"II!:)..)4(!4*&+!8%&!5&2-5&!1&!
,%-+&5!1&8/&&(!R7E<!JSc#`%0,)2,<!-(5!JSc#?,8+4(4:06!

$%&!+&24::&(5-8)4(!94+!4(=4)(=!g6S6!)(*4.*&:&(8!)(!$&j!-,8+4(4:0!),!1-,&5!.-+=&.0!4(!8%&!
5&:4(,8+-8&5!+&2&(8!-224:>.),%:&(8,!49!8%),!9)&.5!-(5!8%&!>+4,>&28!49!1').5)(=!9-)+.0!H')23.0!-!:'2%!
:4+&!2->-1.&!9-2).)80!84!-55+&,,!-!1+4-5!+-(=&!49!-,8+4(4:0!-(5!>%0,)2,!H'&,8)4(,!4*&+!8%&!(&A8!5&2-5&6!

!!!

IC;U<L-!C;[B>G-\-SBL9U=--

K%++4!KG,Q),)?4+!>?,3,=,!1%'%2345%!6KK>18!!

LL?$!),!-!>4/&+9'.!/)5&#9)&.5#49#*)&/!PV#:&8&+!8&.&,24>&!84!1&!24(,8+'28&5!-8!-!%)=%!,)8&!)(!
L%).&!@',8!-14*&!8%&!?k\?!,)8&6!LL?$!/)..!>&+94+:!,&(,)8)*&!:)..):&8&+!-(5!,'1:)..):&8&+!):-=)(=!
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,'+*&0,!49!.-+=&!9)&.5,<!&(-1.)(=!,8'5)&,!49!=-.-A)&,<!,8-+,<!>.-(&8,<!-(5!)(8&+,8&..-+!=-,<!-,!/&..!-,!41@&28,!
)(!8%&!4'8&+!,4.-+!,0,8&:6!!LL?$!/)..!24:>.&:&(8!?k\?!10!9)(5)(=!:-(0!49!8%&!,4'+2&,!8%-8!?k\?!
/)..!94..4/!'>6!!!$%&!24::)88&&!->>+-),&,!8%&!848-.!5&*&.4>:&(8!-(5!24(,8+'28)4(!24,8!-8!h"UI!:)..)4(!-(5!
+'(()(=!24,8,!-8!hX6V!:)..)4(!>&+!0&-+6!!$%&!&,8):-8&5!,8-+8!49!4>&+-8)4(,!),!PIPI<!-(5!8%&!,'+*&0!@'5=&,!
8%&!24,8!-(5!,2%&5'.&!+),3<!-(5!8&2%()2-.!+),3<!-,!:&5)':6!!$%&!24::)88&&!+&24::&(5,!JSc!,'>>4+8!94+!
8%&!24,8!49!-!4(&#8%)+5!,%-+&!49!8%&!24(,8+'28)4(!24,8,<!4(!8%&!4+5&+!49!hTX!:)..)4(<!-(5!-!.-+=&!,%-+&!49!8%&!
4>&+-8)4(,!24,8,<!>+4*)5&5!8%-8!8%&!g6S6!24::'()80!%-,!->>+4>+)-8&!-22&,,!84!148%!8%&!+&,'.8,!49!8%&!
,'+*&0,!-(5!24:>&8&5!41,&+*)(=!8):&6!!

LL?$!),!2-..&5!4'8!84!>+4=+&,,!>+4:>8.0!84!8%&!(&A8!,8&>!)(!5&*&.4>:&(8!1&2-',&!49!)8,!,8+4(=!
,2)&(2&!2-,&<!)8,!):>4+8-(2&!84!?k\?<!-(5!)8,!+&-5)(&,,6)
!

0=?JJ-)LL9G9;<:-?<L-)UE=B<G?G9;<:-G;-IC;U<L-"B:B?C>D-!C;EC?=-X$<C?<MBLY-

>$/,)3%$!1%3G)4'4<#%2!,)$!()2?+.=%)?,?#4)!6>1(8!

?$D!,'>>4+8,!)(,8+':&(8-8)4(!-(5!8&2%(4.4=0!5&*&.4>:&(8<!)(2.'5)(=!24:>'8)(=!-8!-,8+4(4:)2-.!
9-2).)8)&,!)(!,'>>4+8!49!8%&!+&,&-+2%!>+4=+-:6!$%&!2'++&(8!.&*&.!49!9'(5)(=!),!+4'=%.0!h"I!:)..)4(!>&+!0&-+<!
/%)2%!8%&!24::)88&&!>+4>4,&,!84!)(2+&-,&!84!h"V!:)..)4(!>&+!0&-+!84!-224::45-8&!3&0!4>>4+8'()8)&,<!
)(2.'5)(=<!&,>&2)-..0<!-5->8)*&!4>8)2,!5&*&.4>:&(8!-(5!+-5)4!)(,8+':&(8-8)4(6!!

>2?+4)4=0!,)$!>2?+45G02#32!P+,)?2!;+4<+,=!6>>P8!

D(5)*)5'-.!)(*&,8)=-84+!=+-(8,!>+4*)5&!2+)8)2-.!,'>>4+8!94+!-,8+4(4:&+,!84!24(5'28!8%&!+&,&-+2%!94+!
/%)2%!8%&!41,&+*-84+)&,!-(5!)(,8+':&(8,!-+&!1').86!$%&!2'++&(8!9'(5)(=!.&*&.!%-,!9.'28'-8&5<!&,>&2)-..0!5'&!
84!8%&!/&.24:&!)(@&28)4(!49!?KK?V!9'(5)(=<!1'8!8%&!+4'=%!1-,&.)(&!),!hUW!:)..)4(6!?(!)(2+&-,&!49!h_!
:)..)4(!84!1+)(=!8%&!1-,&.)(&!84!hVU!:)..)4(!),!+&24::&(5&56!!$%),!)(2+&-,&!,%4'.5!)(2.'5&!8%&!,'>>4+8!49!
(&/!4>>4+8'()8)&,!)(!k-14+-84+0!?,8+4>%0,)2,6!
!

P%=#)#!>.<=%)?,?#4)!!

$%&!)::)(&(8!/)8%5+-/-.!49!8%&!g()8&5!b)(=54:!9+4:!8%&!d&:)()!>-+8(&+,%)>!/)..!+&H')+&!8%-8!
-55)8)4(-.!,'>>4+8!24:&!9+4:!8%&!+&:-)()(=!>-+8(&+,6!!S&8!-=-)(,8!8%),!(&&5!),!-!5&,)+&!84!4>&+-8&!8%&!
8&.&,24>&,!:4+&!&99)2)&(8.0!-(5!-!1&.)&9!8%-8!24,8!,-*)(=,!-+&!-2%)&*-1.&6!!?(!-'=:&(8-8)4(!49!hP!:)..)4(!
)(!8%&!-(('-.!1'5=&8!),!+&24::&(5&5!,'1@&28!84!8%&!+&,'.8,!49!(&=48)-8)4(,!1&8/&&(!8%&!d&:)()!G4-+5!-(5!
JSc6!
!

1%'%2345%!-02?%=!()2?+.=%)?!;+4<+,=!61-(;8!!

$SD`!,'>>4+8,!8&.&,24>&!)(,8+':&(8-8)4(!4(!>+)*-8&.0!4>&+-8&5!8&.&,24>&,!)(!&A2%-(=&!94+!
41,&+*)(=!8):&6!!D8!),!-!*)8-.!24:>4(&(8!49!8%&!7DK!,0,8&:!8%-8!/-,!)(,8)8'8&5!94..4/)(=!-!
+&24::&(5-8)4(!49!8%&!PII"!5&2-5-.!,'+*&0<!??J\6!!D8!),!2'++&(8.0!,'>>4+8)(=!+&,&-+2%!-8!-!+-8&!49!hP!
:)..)4(!84!hT!:)..)4(!>&+!0&-+<!-(5!-(!)(2+&:&(8!84!hV!:)..)4(!>&+!0&-+!),!>+4>4,&56!!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
V!?:&+)2-(!K&24*&+0!-(5!K&)(*&,8:&(8!?28!49!PII^<!24::4(.0!+&9&++&5!84!-,!8%&!,8):'.',!-286!
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1G%4+0!,)$!K4=5.?,?#4)!E%?F4+O2!!!

$%),!),!-!(&/!24:>&8&5!>+4=+-:!244+5)(-8&5!1&8/&&(!JSc!-(5!R7E!84!,'>>4+8!244+5)(-8&5!
8%&4+&8)2-.!-(5!24:>'8-8)4(-.!-88-23,!4(!,&.&28&5!3&0!>+4@&28,!8%-8!-+&!@'5=&5!+)>&!94+!,'2%!-88&(8)4(6!!?(!
JSc!-(('-.!9'(5)(=!.&*&.!49!hP6V!:)..)4(!),!+&24::&(5&56!!c4+!R7E!-(!-(('-.!9'(5)(=!.&*&.!49!h"!
:)..)4(!),!+&24::&(5&56!!?!,):).-+!>+4=+-:!),!>+4>4,&5!94+!J?S?!-(5!R7E!-14*&!)(!8%&!,>-2&#1-,&5!
>+4=+-:!+&24::&(5-8)4(,6!
!

+*3#"-(+,(&$0'+,0-),4-"#(+SS#,4)*'+,0-

$%&!9)&.5!49!-,8+4(4:0!),!9-+!:4+&!8%-(!8&.&,24>&,!-(5!5),24*&+)&,6!!D8!)(*4.*&,!>&4>.&Q,8'5&(8,!
94+!/%4:!)8!>+4*)5&,!-!=-8&/-0!84!-..!,2)&(2&!-(5!8&2%(4.4=0<!:&:1&+,!49!8%&!>'1.)2!/%4!,%-+&!-!
9-,2)(-8)4(!/)8%!.&-+()(=!-14'8!8%&!'()*&+,&<!-(5!-,8+4(4:&+,!8%&:,&.*&,6!F)8%)(!8%&!g()8&5!S8-8&,<!)8!
)(*4.*&,!8%+&&!,2)&(2&!-=&(2)&,<!R7E<!J?S?!-(5!JSc<!-(5!:-(0!)(5)*)5'-.,!-(5!>+)*-8&!94'(5-8)4(,!
8%-8!%-*&!=&(&+4',.0!,'>>4+8&5!8%&!9)&.5!)(!8%&!>-,8!-(5!>+4:),&!84!54!,4!)(!8%&!9'8'+&6!!G&04(5!8%&!g6S6!
-,8+4(4:0!24::'()80!),!-!*-,8!(&8/4+3!49!+&,&-+2%&+,<!9-2).)8)&,<!-(5!>.-(,!8%-8!)(8&+9-2&!)(!24:>.&A!
/-0,<!,4:&8):&!24:>&8)8)*&.0<!1'8!)(2+&-,)(=.0!24..-14+-8)*&.06!!E-2%!49!8%&,&!&A>+&,,)4(,!49!8%&!9)&.5!49!
-,8+4(4:0!+-),&,!>4.)20!),,'&,!8%-8!-+&!-.,4!&(24:>-,,&5!10!8%&!2%-+=&!84!8%&!24::)88&&!-(5!-+&!
:&(8)4(&5!1&.4/!-(5!5),2',,&5!)(!5&8-).!)(!L%->8&+,!T!8%+4'=%!W6!!$%&!:-@4+!24(2.',)4(,!-(5!
+&24::&(5-8)4(,!499&+&5!)(!8%4,&!2%->8&+,!-+&!5),2',,&5!1&.4/6!
!

!?CG<BC:D9R-9<-):GC;<;=P-?<L-):GC;RDP:9>:-"B:B?C>D-

$%&!4>>4+8'()8)&,!5&,2+)1&5!)(!8%&!+&>4+8,!9+4:!8%&!,'+*&0M,!>-(&.,!4(!4>8)2-.#)(9+-+&5!-(5!+-5)4#
:)..):&8&+#,'1:)..):&8&+!-,8+4(4:0!9+4:!8%&!=+4'(5<!&.&28+4:-=(&8)2!41,&+*-8)4(,!9+4:!,>-2&<!-(5!
>-+8)2.&!-,8+4>%0,)2,!-(5!=+-*)8-8)4(!-+&!24:>&..)(=6!!B-*)(=!+&*)&/&5!,4!:-(0!4>>4+8'()8)&,!94+!1').5)(=!
+&,&-+2%!9-2).)8)&,!-(5!)(,8+':&(8,!8%-8!/4'.5!1&!5&>&(5&(8!4(!:'.8)>.&!->>+4-2%&,!84!24..-14+-8)*&!
,2)&(2&<!8%&!24::)88&&!/-,!&-,).0!24(*)(2&5!49!8%&!*-.'&!49!-!24(8)('&5!&:>%-,),!4(!94+=)(=!(&/!-(5!
,8+4(=!>-+8(&+,%)>,6!
!

(+,(&$0'+,A-(;=RJBK-?<L-D9EDZ>;:G-F?>9J9G9B:-?CB-B::B<G9?J-G;-=?[;C-RC;ECB::-9<-

?:GC;<;=P-?<L-?:GC;RDP:9>:-?<L-GPR9>?JJP-9<Q;JQB->;JJ?O;C?G9;<-;F-=UJG9RJB-<?G9;<:-?<L];C-

>;JJ?O;C?G9;<-;F-FBLBC?J-?<L-<;<ZFBLBC?J-9<:G9GUG9;<:W-*DB:B-R?CG<BC:D9R:-OC9<E-ECB?G-

;RR;CGU<9G9B:-F;C-R;;J9<E-CB:;UC>B:-?<L-BKRBCG9:B-G;-FUJF9JJ-:>9B<G9F9>-E;?J:-GD?G-?CB-OBP;<L-

GDB-CB?>D-;F-?<P-:9<EJB->;U<GCPW--3;@BQBCH-GDBP-?J:;-RCB:B<G-=?<?EB=B<G->D?JJB<EB:-?<L-

CBVU9CB-?-<B@-JBQBJ-;F-:GC?GBE9>-RJ?<<9<E-G;-OC9<E-GDB=-G;-FCU9G9;<W-

!

()?%+),?#4),'!K4'',D4+,?#4)!

R+-:-8)2!5),24*&+)&,!-14'8!8%&!'()*&+,&!%-*&!,8):'.-8&5!-!,'1,8-(8)-.!=+4/8%!49!)(8&+&,8!)(!
-,8+4(4:0<!)(!48%&+!24'(8+)&,!-(5!)(!-..)&5!5),2)>.)(&,!.)3&!>%0,)2,6!!?.8%4'=%!8%&!9&5&+-.!)(*&,8:&(8!)(!
-,8+4(4:0!%-,!)(2+&-,&5<!8%-8!49!8%&!+&,8!49!8%&!/4+.5!%-,!=+4/(!:'2%!9-,8&+6!!?,8+4(4:)2-.!+&,&-+2%!),!
1&24:)(=!-!:4+&!)(8&+(-8)4(-.!&(8&+>+),&6!!?.:4,8!-..!(&/!:-@4+!9-2).)8)&,!)(*4.*&!,2)&(8),8,!-(5!&(=)(&&+,!
9+4:!-..!-+4'(5!8%&!/4+.5!-(5!-+&!1').8!-(5!4>&+-8&5!/)8%!9'(5,!9+4:!5)*&+,&!,4'+2&,6!!$%&,&!2%-(=&,!
(&2&,,)8-8&!(&/!->>+4-2%&,!84!>+4*)5)(=!-22&,,!-(5!,%-+)(=!5-8-!8%-8!-+&!148%!:4+&!9.&A)1.&!-(5!:4+&!
&H')8-1.&6!!!
!
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"#(+SS#,4)*'+,A--$W0W-9<QB:G;C:-9<-?:GC;<;=P-?<L-?:GC;RDP:9>:H-O;GD-RUOJ9>-?<L-

RC9Q?GBH-:D;UJL->;<:9LBC-?-@9LB-C?<EB-;F-?RRC;?>DB:-G;-CB?J9^B-R?CG9>9R?G9;<-9<-9<GBC<?G9;<?J-

RC;[B>G:-?<L-G;-RC;Q9LB-?>>B::-F;C-GDB-$W0W-?:GC;<;=P-?<L-?:GC;RDP:9>:->;==U<9GP-G;-?-

J?CEBC-:U9GB-;F-F?>9J9G9B:-GD?<->?<-OB-:URR;CGBL-@9GD9<-GDB-$<9GBL-0G?GB:W--*DB-J;<EZGBC=-E;?J-

:D;UJL-OB-G;-=?K9=9^B-GDB-:>9B<G9F9>-;UGRUG-FC;=-=?[;C-?:GC;<;=9>?J-F?>9J9G9B:-GDC;UED;UG-

GDB-@;CJLH-?-E;?J-GD?G-9:-OB:G-?>D9BQBL-GDC;UED-;RB<9<E-?>>B::-G;-?JJ-?:GC;<;=BC:W--

!

()?%+),?#4),'!-?+,?%<#3!;',))#)<!

?(48%&+!24(,&H'&(2&!49!8%&!=.41-.);-8)4(!49!-,8+4(4:0!),!8%-8!)8!(4!.4(=&+!,'99)2&,!84!:-3&!
(-8)4(-.!,8+-8&=)2!>.-(,6!!D(5&&5<!:'2%!49!8%&!2%-..&(=&!49!8%&!>+&,&(8!,'+*&0!5&+)*&,!9+4:!8%),!+&-.);-8)4(6!!
D8!),!(&)8%&+!+&-.),8)2!(4+!-5*),-1.&!84!):-=)(&!2+&-8)(=!-!,)(=.&!)(8&+(-8)4(-.!,8+-8&=)2!>.-(!8%-8!,&>-+-8&,!
8%&!,2)&(2&!9+4:!8%&!9'(5)(=!-'8%4+)806!!B4/&*&+<!-!+&='.-+!24:>-+),4(!49!(-8)4(-.!-(5<!)(!8%&!2-,&!49!
E'+4>&<!24(8)(&(8-.!>.-(,!2-(!>+4*)5&!-!94+':!94+!+&*)&/)(=!5&*&.4>:&(8,!)(!,2)&(2&!-(5!8&2%(4.4=0!-(5!
2-(!2+&-8&!-!9&+8).&!&(*)+4(:&(8!/%&+&!,'22&,,9'.!24..-14+-8)4(,!2-(!=+4/6!!7(&!.-+=&!)(8&+(-8)4(-.!
>+4@&28!94+!/%)2%!,'2%!-!94+':!/4'.5!1&!1&(&9)2)-.!),!8%&!SH'-+&!b).4:&8&+!?++-0!NSb?O6!!R&,>)8&!8%&!
'(H'-.)9)&5!&(8%',)-,:!94+!8%&!,2)&(2&!8%-8!8%),!9-2).)80!24'.5!5&.)*&+!-(5!8%&!+&24=()8)4(!8%-8!)8!+&>+&,&(8,!
8%&!.4(=#8&+:!9'8'+&!49!+-5)4!-,8+4(4:0<!8%&!24::)88&&!&(24'(8&+&5!-!:-@4+!5),2+&>-(20!1&8/&&(!8%&!
,2%&5'.&!-5*&+8),&5!10!8%&!)(8&+(-8)4(-.!Sb?!24::'()80!-(5!8%&!8):&,2-.&!4(!/%)2%!8%&!JSc!24'.5!
+&-.),8)2-..0!:-3&!-!,)=()9)2-(8!24(8+)1'8)4(!84!Sb?M,!24(,8+'28)4(!-(5!4>&+-8)4(,!24,8,6!
!

"#(+SS#,4)*'+,A--)RRC;K9=?GBJP-BQBCP-_-PB?C:-GDB-9<GBC<?G9;<?J-:>9B<>B->;==U<9GP-

:D;UJL->;=B-G;EBGDBC-9<-?-F;CU=-G;-:D?CB-:>9B<G9F9>-L9CB>G9;<:-?<L-:GC?GBE9>-RJ?<:H-?<L-G;-

J;;M-F;C-;RR;CGU<9G9B:-F;C-FUCGDBC->;JJ?O;C?G9;<-?<L->;;RBC?G9;<H-B:RB>9?JJP-;<-J?CEB-

RC;[B>G:W---

!

0;>9BGPH-):GC;<;=PH-?<L-):GC;<;=BC:--

-%+/#)<!?G%!E,?#4)!

$%&!24::)88&&M,!+&24::&(5&5!-:1)8)4',!>+4=+-:!49!+&,&-+2%!)(!-,8+4(4:0!-(5!-,8+4>%0,)2,!),!
5+)*&(!)(!>-+8!10!8%&!1&(&9)8,!84!,42)&806!!F%).&!8%&!):>&8',!94+!>'1.)2!,'>>4+8!94+!8%&!-,8+4(4:0!-(5!
-,8+4>%0,)2,!+&,&-+2%!&(8&+>+),&!/)..!-./-0,!1&!>+):-+).0!8%&!H'&,8!94+!-(!&*&+#5&&>&()(=!3(4/.&5=&!49!
4'+!'()*&+,&<!-,!5),2',,&5!&.,&/%&+&!)(!8%),!+&>4+8!8%-8!>'1.)2!,'>>4+8!-.,4!>+45'2&,!,)=()9)2-(8!-55)8)4(-.!
1&(&9)8,!94+!8%&!(-8)4(!-(5!)8,!>&4>.&6!!
-

(+,(&$0'+,A-):GC;<;=P-9:-?-RUCB-:>9B<>BH-LC9QB<-OP-DU=?<->UC9;:9GPW-,BQBCGDBJB::H-GDB-

GB>D<9VUB:-?<L-=;LBJ:-LBQBJ;RBL-9<-GDB-RC;>B::-;F->;<LU>G9<E-?:GC;<;=9>?J-CB:B?C>D-;FGB<-

D?QB-OC;?L-UG9J9GPW--)LQ?<>B:-9<-U<LBC:G?<L9<E-;F-GDB-0U<-?<L-;F-GDB->J9=?GB:-;F-;GDBC-

RJ?<BG:-DBJR-9JJU=9<?GB->C9G9>?J-9::UB:-?<L-9<F;C=-GD9<M9<E-?O;UG->J9=?GB->D?<EB-DBCB-;<-

#?CGDW-*DB-9=R?>G-;F-CB>B<G-L9:>;QBC9B:-?<L-GDB-=?<P-<B@-;RR;CGU<9G9B:-GDU:->CB?GBL-D?QB-

JBL-G;-ECB?G!9<GBCB:G-9<-?:GC;<;=PW-
!
$%&!'+=&(20!94+!9&5&+-.!)(*&,8:&(8!)(!,2)&(2&<!8&2%(4.4=0<!&(=)(&&+)(=<!-(5!:-8%&:-8)2,!

NS$E\O!&5'2-8)4(!-(5!+&,&-+2%!/-,!%)=%.)=%8&5!)(!8%&!)(9.'&(8)-.!PIIX!J?S#J?E#D7\!+&>4+8!;.".&<)
!=%90)#-0)>*#-0$.&<)?#%$'@)A&0$<.B.&<)*&+)A',4%(.&<)!'0$./*)8%$)*)C$.<-#0$)A/%&%'./)D5#5$06-

-

(+,(&$0'+,A-?:GC;<;=9>?J-CB:B?C>D->;<G9<UB:-G;-;FFBC-:9E<9F9>?<G-OB<BF9G:-G;-GDB-<?G9;<-
OBP;<L-?:GC;<;=9>?J-L9:>;QBC9B:W--*DB:B-OB<BF9G:-9<>JULB-9G:-C;JB-9<->?RGUC9<E-GDB-RUOJ9>`:-
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"V!

?GGB<G9;<-?<L-GDBCBOP-RC;=;G9<E-EB<BC?J-:>9B<>B-J9GBC?>P-?<L-RC;F9>9B<>PH-9G:-:BCQ9>B-?:-?-

E?GB@?P-G;-:>9B<>BH-GB>D<;J;EPH-B<E9<BBC9<EH-?<L-=?GDB=?G9>:->?CBBC:H-?<L-?-<U=OBC-;F-

9=R;CG?<G-?<L-;FGB<-U<BKRB>GBL-GB>D<;J;E9>?J-:R9<Z;FF:W--*DB-F9BJL-;F-?:GC;<;=P-?<L-

?:GC;RDP:9>:-LB:BCQB:-9<>JU:9;<-9<-9<9G9?G9QB:-G;-B<D?<>B-O?:9>-CB:B?C>DH-:U>D-?:-GDB-)=BC9>?-

(;=RBGB:-)>GW-

!
?,!9'+8%&+!,&+*)2&!84!8%&!(-8)4(<!):>4+8-(8!+4.&,!)(!=4*&+(:&(8!2-(!1&!>.-0&5!10!,')8-1.0!,3)..&5!

,2)&(8),8,6!J48!4(.0!-+&!8%&0!-1.&!84!)(94+:!8%&!5&2),)4(#:-3)(=!>+42&,,<!1'8!8%&0!-.,4!2-(!5&*&.4>!-!+-+&!
->>+&2)-8)4(!49!8%&!2%-..&(=&,!49!8%&!>4.)8)2-.!>+42&,,!/%)2%!8%&0!-+&!/&..#>.-2&5!84!24::'()2-8&!84!48%&+!
,2)&(8),8,6)
!

"#(+SS#,4)*'+,A--*DB-?:GC;<;=9>?J->;==U<9GP-:D;UJL-B<>;UC?EB-?<L-:URR;CG-

?:GC;<;=BC:`->;==9G=B<G-G;-:BCQB-9<-:>9B<>B-:BCQ9>B]R;J9>P-R;:9G9;<:H-;<-?-C;G?G;CH-

FBJJ;@:D9RH-;C-RBC=?<B<G-O?:9:H-?G-GDB-CBJBQ?<G-FU<L9<E-?EB<>9B:/,02H-,)0)H-4+#/9<-

(;<ECB::H-?G-GDB-+FF9>B-;F-S?<?EB=B<G-?<L-%ULEBGH-;C-?G-GDB-+FF9>B-;F-0>9B<>B-?<L-

*B>D<;J;EP-!;J9>PW!

!

K,+%%+!;',))#)<!

?!24(,&H'&(2&!49!8%&!2'++&(8!&A2)8&:&(8!)(!8%&!9)&.5!49!-,8+4(4:0!),!8%-8!)8!-88+-28,!:-(0!%)=%.0!
2->-1.&!,8'5&(8,!/%4!24(8+)1'8&!,'1,8-(8)-..0!84!8%&!+&,&-+2%!&(8&+>+),&6!!!J48!-..!49!8%&,&!/)..!8-3&!'>!
.4(=#8&+:!>4,)8)4(,!)(!-,8+4(4:0<!-(5!,4!)8!),!94+8'(-8&!8%-8!8+-)()(=!)(!-,8+4(4:)2-.!+&,&-+2%!->>&-+,!84!
1&!/&..!:-82%&5!)(!>+-28)2&!84!:'2%!1+4-5&+!2-+&&+!4>>4+8'()8)&,6!!B4/&*&+<!8%&!,)8'-8)4(!-.,4!->>&-+,!84!
1&!2%-(=)(=!+->)5.0<!-(5!8%&+&!),!-!(&&5!94+!,8'5&(8,!-(5!>4,854284+-.!,2%4.-+,!84!1&!+&,>4(,)1.0!)(94+:&5!
-14'8!8%&)+!&:>.40:&(8!4>8)4(,!4(!8%&!1-,),!49!+&.)-1.&!-(5!2'++&(8!)(94+:-8)4(6!$%&+&!),!-!>-+8)2'.-+!(&&5!
84!&5'2-8&!-(5!&A>4,&!04'(=!+&,&-+2%&+,!84!),,'&,!49!>'1.)2!>4.)206!
!

"#(+SS#,4)*'+,A--*DB-)=BC9>?<-):GC;<;=9>?J-0;>9BGP-?<L-GDB-)=BC9>?<-!DP:9>?J-

0;>9BGPH-?J;<E:9LB-GDB-<?G9;<`:-?:GC;<;=P-?<L-?:GC;RDP:9>:-LBR?CG=B<G:H-:D;UJL-=?MB-O;GD-

U<LBCEC?LU?GB-?<L-EC?LU?GB-:GULB<G:-?@?CB-;F-GDB-@9LB-Q?C9BGP-;F-CB@?CL9<E->?CBBC-

;RR;CGU<9G9B:-B<?OJBL-OP-GDB9C-BLU>?G9;<H-?<L-OB-:URR;CG9QB-;F-:GULB<G:`->?CBBC-LB>9:9;<:-

GD?G-E;-OBP;<L-?>?LB=9?W--*DB:B-EC;UR:-:D;UJL-@;CM-@9GD-GDB-FBLBC?J-?EB<>9B:-G;-E?GDBC-

?<L-L9::B=9<?GB-LB=;EC?RD9>-L?G?-;<-?:GC;<;=BC:-9<-GDB-@;CMF;C>B-G;-9<F;C=-:GULB<G:`-

>?CBBC-LB>9:9;<:W-

-

-

I)$%++%5+%2%)?%$!P+4.52!

G0!-..!:&-,'+&,!:)(4+)80!?:&+)2-(,!-+&!,&+)4',.0!'(5&++&>+&,&(8&5!-:4(=!>+49&,,)4(-.!
-,8+4(4:&+,<!-(5!/4:&(!%-*&!(48!0&8!-2%)&*&5!>-+)806!!c4+!:-(0!+&-,4(,<!):>+4*)(=!8%&!)(*4.*&:&(8!49!
:)(4+)80!?:&+)2-(,!-(5!/4:&(!),!-!:-88&+!49!8%&!%)=%&,8!>+)4+)806!!?,!5),2',,&5!)(!L%->8&+!U<!8%&!
24::)88&&!2-:&!84!8%&!94..4/)(=!8/4!24(2.',)4(,Y!
!!

(+,(&$0'+,A-&9GGJB-RC;ECB::-D?:-OBB<-=?LB-9<-9<>CB?:9<E-GDB-<U=OBC-;F-=9<;C9G9B:-9<-

?:GC;<;=PW-)EB<>9B:H-?:GC;<;=P-LBR?CG=B<G:H-?<L-GDB->;==U<9GP-?:-?-@D;JB-<BBL-G;-

CBF;>U:-GDB9C-BFF;CG:-;<-?GGC?>G9<E-=B=OBC:-;F-U<LBCCBRCB:B<GBL-=9<;C9G9B:-G;-GDB-F9BJLW-

-

(+,(&$0'+,A-*DB-EB<LBC-E?R-9<-?:GC;<;=P-D?:-L9=9<9:DBL-:9E<9F9>?<GJPH-?JGD;UED-

@;=B<-:G9JJ-;>>URP-;<JP-?-:=?JJ-RBC>B<G?EB-;F-GDB-=;:G-:B<9;C-R;:9G9;<:W-):GC;<;=P-
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"W!

LBR?CG=B<G:-?<L-GDB->;==U<9GP-?:-?-@D;JB-<BBL-G;->;<G9<UB-@;CM-G;-RC;=;GB-EB<LBC!
BVU9GP-?G-?JJ-JBQBJ:W-

!

0U:G?9<9<E-(;CB-(?R?O9J9G9B:-

1G%4+0!

$%&!+4.&!49!8%&4+),8,!%-,!2%-(=&5!=+&-8.0!)(!+&2&(8!8):&,<!-(5!8%&0!%-*&!1&24:&!:4+&!&(=-=&5!)(!
8%&!)(8&+>+&8-8)4(!49!2'++&(8!5-8-!-,!/&..!-,!8%&!>.-(()(=!49!9'8'+&!9-2).)8)&,!-(5!:),,)4(,6!D(!-55)8)4(<!
24:>'8-8)4(-.!->>+4-2%&,!%-*&!&A>-(5&5!=+&-8.0!8%&!+-(=&!49!>+41.&:,!8%-8!2-(!1&!,4.*&5!/)8%!
24(9)5&(2&6!!$%&!24::)88&&!24(2.'5&5!8%-8!-!(&/!->>+4-2%!84!,'>>4+8)(=!8%&4+0!),!(&&5&5<!-!24(2.',)4(!
8%-8!),!+&9.&28&5!)(!)8,!>+4>4,&5!>+4=+-:6!!
!

"#(+SS#,4)*'+,A-)-<B@-RC;EC?=-;F-"B:B?C>D-,BG@;CM:-9<-*DB;CBG9>?J-?<L-

(;=RUG?G9;<?J-):GC;RDP:9>:-:D;UJL-OB-FU<LBL-OP-4+#H-,)0)H-?<L-,02W--*DB-RC;EC?=-

@;UJL-:URR;CG-CB:B?C>D-9<-:9K-G;-B9EDG-F;>U:-?CB?:-GD?G->;QBC-=?[;C-GDB;CBG9>?J-VUB:G9;<:-

C?9:BL-OP-GDB-:UCQBP-0>9B<>B-2C;<G9BC-!?<BJ:W--

!

H,?,!R,)$'#)<!

?!+&.-8&5!),,'&!),!8%&!)(2+&-,)(=!):>4+8-(2&!49!5-8-!%-(5.)(=!)(!-,8+4(4:)2-.!>+4@&28,!-(5!8%&!
(&&5!84!,&&!5-8-!-(-.0,),!-,!-(!)(8&=+-.!>-+8!49!-(0!(&/!>+4@&286!)D(!8%&!24::)88&&M,!*)&/!8%&!1&,8!
>+4>4,-.,!94+!(&/!:-@4+!=+4'(5#1-,&5!9-2).)8)&,!-(5!)(,8+':&(8,!)(2.'5&!,'2%!>.-(()(=6!!
!

"#(+SS#,4)*'+,A-!C;R;:?J:-F;C-<B@-=?[;C-EC;U<LZO?:BL-F?>9J9G9B:-?<L-9<:GCU=B<G:-

@9GD-:9E<9F9>?<G-FBLBC?J-FU<L9<E-:D;UJL-OB-CBVU9CBL-?:-?-=?GGBC-;F-?EB<>P-R;J9>P-G;-9<>JULB-?-

RJ?<-?<L-9F-<B>B::?CP-?-OULEBG-F;C-B<:UC9<E-?RRC;RC9?GB-L?G?-?>VU9:9G9;<H-RC;>B::9<EH-

?C>D9Q9<EH-?<L-RUOJ9>-?>>B::-?FGBC-?-:U9G?OJB-RC;RC9BG?CP-RBC9;LW--

!

H,?,!K.+,?#4)!

\-(0!-,8+4(4:)2-.!5-8-!,&8,!%-*&!.4(=#8&+:!*-.'&!-(5!1&(&9)8,6!$%&!24::)88&&!24(2.'5&5!8%-8!
8%&+&!),!-!(&&5!94+!-88&(8)4(!84!5-8-!2'+-8)4(6!
!!

"#(+SS#,4)*'+,A--,02H-,)0)H-?<L-4+#-:D;UJL-RJ?<-F;C-BFFB>G9QB-J;<EZGBC=-

>UC?G9;<-;FH-?<L-?>>B::-G;H-J?CEB-?:GC;<;=9>?J-L?G?-:BG:-?FGBC->;=RJBG9;<-;F-GDB-=9::9;<:-;C-

RC;[B>G:-GD?G-RC;LU>BL-GDB:B-L?G?H-E9QB<-GDB-J9MBJP-FUGUCB-:>9B<G9F9>-OB<BF9G-;F-GDB-L?G?W---

,)0)->UCCB<GJP-:URR;CG:-@9LBJP-U:BL->UC?GBL-L?G?-?C>D9QB:H-?<L-:9=9J?C-L?G?->UC?G9;<-

=;LBJ:->;UJL-OB-?L;RGBL-OP-,02-?<L-4+#W-

!

@,D4+,?4+0!>2?+45G02#32!

?(48%&+!):>4+8-(8!24:>4(&(8!49!8%&!-,8+4>%0,)2-.!)(9+-,8+'28'+&!),!8%&!-1).)80!84!2-++0!4'8!2+'2)-.!
:&-,'+&:&(8,!)(!8%&!.-14+-84+0!8%-8!-+&!+&.&*-(8!84!)(8&+>+&8)(=!41,&+*-8)4(,!9+4:!-,8+4(4:)2-.!
&(*)+4(:&(8,6!$%&!,')8&!49!+&2&(8.0!.-'(2%&5!-(5!>+4>4,&5!9-2).)8)&,!/)..!:-3&!8%&!-2H'),)8)4(!49!!
.-14+-84+0!5-8-!&*&(!:4+&!2+'2)-.!8%-(!)8!%-,!1&&(!)(!8%&!>-,86!!!
!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"X!

(+,(&$0'+,A-4+#-<?G9;<?J-J?O;C?G;C9B:H-9<>JUL9<E-GD;:B-FU<LBL-OP-GDB-+FF9>B-;F-0>9B<>B-

?<L-GDB-,?G9;<?J-,U>JB?C-0B>UC9GP-)L=9<9:GC?G9;<H-D?QB-=?<P-U<9VUB-F?>9J9G9B:-GD?G->?<-

RC;Q9LB-O?:9>-?:GC;RDP:9>?J-L?G?W--

!
$%&!24::)88&&!1&.)&*&,!8%-8!J?S?<!JSc<!-(5!R7E!/)..!(&&5!84!)(2.'5&!9'(5)(=!94+!.-14+-84+0!

-,8+4>%0,)2,!)(!,'>>4+8!49!(&/!:),,)4(,!-(5!9-2).)8)&,!-(5!,'>>4+8,!8%),!24(2.',)4(!)(!)8,!>+4>4,&5!
>+4=+-:6!!!78%&+!9'(5)(=!:45&.,!,%4'.5!1&!24(,)5&+&5!)9!)8!),!5&&:&5!(&2&,,-+0!-(5!24,8#&99&28)*&6!

-

"#(+SS#,4)*'+,A-,)0)-?<L-,02-:URR;CG-F;C-J?O;C?G;CP-?:GC;RDP:9>:-U<LBC-GDB-

):GC;<;=P-?<L-!DP:9>:-"B:B?C>D-?<L-)<?JP:9:-?<L-GDB-):GC;<;=P-?<L-):GC;RDP:9>:-

"B:B?C>D-IC?<G:-RC;EC?=:H-CB:RB>G9QBJPH-:D;UJL->;<G9<UB-?G->UCCB<G-;C-D9EDBC-JBQBJ:-;QBC-

GDB->;=9<E-LB>?LB-OB>?U:B-GDB:B-RC;EC?=:-?CB-Q9G?J-F;C-;RG9=9^9<E-GDB-:>9B<G9F9>-CBGUC<-

FC;=->UCCB<G-?<L-RJ?<<BL-F?>9J9G9B:W-S9::9;<:-?<L-F?>9J9G9B:H-9<>JUL9<E-4+#-RC;[B>G:H-GD?G-

@9JJ-CBVU9CB-:9E<9F9>?<G-?=;U<G:-;F-<B@-J?O;C?G;CP-L?G?-G;-CB?>D-GDB9C-:>9B<>B-E;?J:-:D;UJL-

9<>JULB-@9GD9<-GDB9C-RC;EC?=-OULEBG:-?LBVU?GB-FU<L9<E-F;C-GDB-<B>B::?CP-BKRBC9=B<G?J-?<L-

GDB;CBG9>?J-9<QB:G9E?G9;<:W--

!

!CBR?C9<E-F;C-*;=;CC;@-

-%)#4+!7%/#%F2!

d+4'(5#1-,&5!-,8+4(4:)2-.!41,&+*-84+)&,!-+&!498&(!.4(=#.)*&5<!-(5!8%&)+!)(8&=+-8&5!4>&+-8)(=!
24,8,!9+&H'&(8.0!&A2&&5!8%&)+!24(,8+'28)4(!24,8!10!-!.-+=&!9-284+6!!D8!),!8%&+&94+&!=445!,8&/-+5,%)>!84!
:-(-=&!8%&!JSc!>4+894.)4!/),&.0!-(5!84!1-.-(2&!24(8)('&5!,'>>4+8!49!4.5&+!9-2).)8)&,!/)8%!8%&!
5&*&.4>:&(8!-(5!4>&+-8)4(!49!(&/&+!4(&,6!$4!-55+&,,!8%),!2%-..&(=&<!JSc!?,8+4(4:0!24:>.&8&5!)8,!9)+,8!
,&()4+!+&*)&/!&A&+2),&!)(!PIIW6!!$%&!(&&5!94+!8%&,&!+&*)&/,!),!4(=4)(=6!
!
!

(+,(&$0'+,A-S?9<G?9<9<E-?<-?RRC;RC9?GB-O?J?<>B-9<-,02`:-?:GC;<;=P-?<L-?:GC;RDP:9>:-

CB:B?C>D-R;CGF;J9;-?<LH-OP-BKGB<:9;<H-O?J?<>B-9<-GDB-DB?JGD-?<L-:>9B<G9F9>-BFFB>G9QB<B::-;F-GDB-

,02-F?>9J9G9B:-CBVU9CB:-?-Q9E;C;U:-RBC9;L9>-:B<9;C-CBQ9B@W-

!
"#(+SS#,4)*'+,A-,02Z):GC;<;=P-:D;UJL->;=RJBGB-9G:-<BKG-:B<9;C-CBQ9B@-OBF;CB-GDB-

=9LZLB>?LB-9<LBRB<LB<G-CBQ9B@-GD?G-9:-CB>;==B<LBL-BJ:B@DBCB-9<-GD9:-CBR;CGH-:;-?:-G;-

LBGBC=9<B-@D9>DH-9F-?<PH-F?>9J9G9B:-,02Z)0*-:D;UJL->B?:B-G;-:URR;CG-9<-;CLBC-G;-CBJB?:B-

FU<L:-F;C-X5Y-GDB->;<:GCU>G9;<-?<L-;<E;9<E-;RBC?G9;<-;F-<B@-GBJB:>;RB:-?<L-9<:GCU=B<G:H-?<L-

X6Y-GDB-:>9B<>B-?<?JP:9:-<BBLBL-G;->?R9G?J9^B-;<-GDB-CB:UJG:-FC;=-BK9:G9<E-?<L-FUGUCB-F?>9J9G9B:W-

!

P+4.)$BS,2%$!C5?#3,'!>2?+4)4=0!!

7DK!-,8+4(4:0!)(!8%&!g()8&5!S8-8&,!%),84+)2-..0!%-,!1&(&9)8&5!9+4:!,)=()9)2-(8!>+)*-8&!)(*&,8:&(8<!
/)8%!24(,)5&+-1.&!>+4=+&,,!:-5&!4*&+!8%&!>-,8!5&2-5&!)(!>'1.)2#>+)*-8&!24..-14+-8)4(!-(5!>-+8(&+,%)>,6!!
$%&!7DK!9'8'+&!),!2&+8-)(!84!)(2.'5&!&*&+!:4+&!24:>.&A!9-2).)8)&,6!
!

(+,(&$0'+,A-+RG9=9^9<E-GDB-J;<EZGBC=-:>9B<G9F9>-CBGUC<-FC;=-GDB-@D;JB-;F-GDB-$W0W-

;RG9>?J-?<L-9<FC?CBL-:P:GB=-CBVU9CB:-?-CB?L[U:G9<E-;F-GDB-O?J?<>B-;F-GDB-,02Z):GC;<;=P-

RC;EC?=-;F-:URR;CG-9<-GDCBB-?CB?:A-X5Y-RUOJ9>JP-;RBC?GBL-<?G9;<?J-;O:BCQ?G;C9B:/GDB-

>;=O9<BL-,?G9;<?J-+RG9>?J-):GC;<;=P-+O:BCQ?G;C9B:-?<L-IB=9<9-F?>9J9G9B:-GD?G->UCCB<GJP-
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L;=9<?GB-:RB<L9<Ea-X6Y-RC9Q?GBZRUOJ9>-R?CG<BC:D9R:/:U>D-?:-:URR;CG-F;C-9<:GCU=B<G?G9;<-?G-

?<L-UREC?LB:-;F-RC9Q?GBJP-;RBC?GBL-;O:BCQ?G;C9B:a-?<L-XbY-9<QB:G=B<G-9<-FUGUCB-F?>9J9G9B:W-

!
d&:)()!),!-(!)(8&+(-8)4(-.!>-+8(&+,%)>!8%-8!24(,8+'28&5!-(5!(4/!4>&+-8&,!8/4!_#:&8&+!4>8)2-.#

)(9+-+&5!8&.&,24>&,<!4(&!)(!8%&!J4+8%&+(!B&:),>%&+&<!8%&!48%&+!)(!8%&!S4'8%&+(!B&:),>%&+&6!!$%&!g()8&5!
b)(=54:!%-,!+&2&(8.0!-((4'(2&5!-(!)(8&(8)4(!84!.&-*&!8%&!>-+8(&+,%)>!)(!PI"P<!+&,'.8)(=!)(!-!(&&5!84!
+&>.-2&!8%&!g6b6!,'>>4+86!!$%),!2%-(=&!>+&,&(8,!-(!4>>4+8'()80!84!+&*),)8!8%&!:-(-=&:&(8!49!d&:)()!-,!)8!
8+-(,)8)4(,!84!,8-1.&!41,&+*-84+0!4>&+-8)4(6!
!

"#(+SS#,4)*'+,A-*;-BKRJ;9G-GDB-;RR;CGU<9GP-F;C-9=RC;QBL-R?CG<BC:D9R-OBG@BB<-

FBLBC?JH-RC9Q?GBH-?<L-9<GBC<?G9;<?J->;=R;<B<G:-;F-GDB-;RG9>?J-?<L-9<FC?CBL-:P:GB=H-,02-

:D;UJL-BKRJ;CB-GDB-FB?:9O9J9GP-;F-CB:GCU>GUC9<E-GDB-=?<?EB=B<G-?<L-;RBC?G9;<:-;F-IB=9<9-

?<L-?>VU9C9<E-?<-9<>CB?:BL-:D?CB-;F-GDB-;O:BCQ9<E-G9=BW--'G-:D;UJL->;<:9LBC->;<:;J9L?G9<E-

GDB-,?G9;<?J-+RG9>?J-):GC;<;=P-+O:BCQ?G;CP-?<L-IB=9<9-U<LBC-?-:9<EJB-;RBC?G9;<?J-

:GCU>GUCBH-O;GD-G;-=?K9=9^B->;:GZBFFB>G9QB<B::-?<L-G;-OB-=;CB-CB:R;<:9QB-G;-GDB-<BBL:-;F-GDB-

$W0W-?:GC;<;=9>?J->;==U<9GPW--

!

P+4.)$BS,2%$!7,$#4!>2?+4)4=0!

F)8%!8%&!24::),,)4()(=!49!?k\?!-(5!8%&!&A>&28-8)4(!94+!Sb?!)(!8%&!9'8'+&<!+-5)4!-,8+4(4:0!
,8-(5,!>4),&5!84!24(8)('&!84!499&+!24(,)5&+-1.&!>+4:),&!)(!8%&!&A>.4+-8)4(!49!4'+!'()*&+,&6!!!
!

(+,(&$0'+,A-*DB-FUGUCB-;RR;CGU<9G9B:H-@;CJL@9LBH-9<-C?L9;Z=9JJ9=BGBCZ:UO=9JJ9=BGBC-

?:GC;<;=P-?CB->;<:9LBC?OJBH-OUG-$W0W-R?CG9>9R?G9;<-9<-RC;[B>G:-:U>D-?:-GDB-0VU?CB-c9J;=BGBC-

)CC?P-9:-R;::9OJB-;<JP-9F-GDBCB-9:-B9GDBC-?-:9E<9F9>?<G-9<>CB?:B-9<-,02Z)0*-FU<L9<E-;C-

>;<G9<U9<E->J;:UCB-;F-?LL9G9;<?J-U<9VUB-?<L-D9EDJP-RC;LU>G9QB-F?>9J9G9B:W--

!

P+4.)$BS,2%$!-4',+!>2?+4)4=0!

g6S6!,4.-+!-,8+4(4:0!),!'(5&+=4)(=!:-@4+!2%-(=&,!/)8%!8%&!24::)8:&(8!84!24(,8+'28!8%&!
?5*-(2&5!$&2%(4.4=0!S4.-+!$&.&,24>&!-(5!8%&!-,,42)-8&5!>.-(!84!2.4,&!,&*&+-.!&A),8)(=!9-2).)8)&,!-,!/&..!
-,!84!+&4+=-();&!8%&!J-8)4(-.!S4.-+!71,&+*-84+06!!D(!-55)8)4(<!8%&+&!),!-!=+4/)(=!)(8&+&,8!)(!8%&!,4.-+#
8&++&,8+)-.!24((&28)4(!-,,42)-8&5!/)8%!2.):-8&!+&,&-+2%6!!$%&,&!2%-(=&,!):>.0!8%-8!)8!),!8):&!84!+&&*-.'-8&!
8%&!:-(-=&:&(8!49!8%&!g6S6!>+4=+-:6!!
!

"#(+SS#,4)*'+,A-*DB-,02-:D;UJL-@;CM-@9GD-GDB-:;J?CH-DBJ9;:RDBC9>H-:GBJJ?CH-

RJ?<BG?CPH-?<L-EB;:R?>B->;==U<9G9B:-G;-LBGBC=9<B-GDB-OB:G-C;UGB-G;-?<-BFFB>G9QB-?<L-

O?J?<>BL-EC;U<LZO?:BL-:;J?C-?:GC;<;=P-RC;EC?=-GD?G-=?9<G?9<:-=UJG9L9:>9RJ9<?CP-G9B:W-

0U>D->;;CL9<?G9;<-@9JJ-OB-B::B<G9?J-9<-LBQBJ;R9<E-FU<L9<E-=;LBJ:-F;C-GDB-J;<EZGBC=-

;RBC?G9;<-;F-=?[;C-:;J?C-F?>9J9G9B:-:U>D-?:-GDB-)LQ?<>BL-*B>D<;J;EP-0;J?C-*BJB:>;RB-?<L-

2CBVUB<>PZ)E9JB-0;J?C-"?L9;GBJB:>;RBH-?<L-9<-GDB-LBQBJ;R=B<G-;F-<BKGZEB<BC?G9;<-

9<:GCU=B<G?G9;<-F;C-GDB=-?J;<E-@9GD-GDB-FU<L9<E-;F-?::;>9?GBL-GDB;CPH-=;LBJ9<EH-?<L-

:9=UJ?G9;<-:>9B<>BW---

!
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5-

+6-789-*8:9;8<=>-
!

!

%&'!()*+,-'*('!)+!./-**0*1!20.()3'40'.5!/'(&*),)10(6,!6236*('.5!6*2!7)8'4+-,!02'6.!&6.!962'!

/&0.!6!.7'(06,!/09'!0*!6./4)*)9:!6*2!6./4)7&:.0(.;!!%&'!20.()3'4:!)+!264<!'*'41:!6*2!'=)7,6*'/.5!/&'!

2'3',)79'*/!)+!*'8!2010/6,!2'/'(/)4.!6(4)..!/&'!','(/4)961*'/0(!.7'(/4-95!24696/0(!6236*('.!0*!

()97-/0*1!7)8'45!6*2!>01!02'6.!+4)9!764/0(,'!7&:.0(.!&63'!-.!7)0.'2!+)4!96?)4!,'67.!0*!)-4!

()974'&'*.0)*!)+!/&'!-*03'4.'!6*2!)-4!7,6('!80/&0*!0/;!!!

@3'4!/&'!*'=/!2'(62'!8'!80,,!>'!6>,'!/)!/46('!)-4!)4010*.5!+4)9!/&'!A-6*/-9!+,-(/-6/0)*.!/&6/!

.''2'2!16,6=0'.!0*!/&'!0*+6*/!-*03'4.'5!/)!/&'!)4010*!)+!6/)9.!6*2!264<!96//'45!/)!/&'!+04./!./64.!6*2!

16,6=0'.5!6*2!/)!/&'!+)496/0)*!)+!7,6*'/64:!.:./'9.!,0<'!)-4.;!!B'!64'!6,.)!7409'2!/)!-*2'4./6*2!&)8!/&'!

9)./!'=)/0(!)>?'(/.!0*!/&'!-*03'4.'!8)4<5!0*(,-20*1!.-7'496..03'!>,6(<!&),'.!6*2!*'-/4)*!./64.5!6.!8',,!6.!

/)!+01-4'!)-/!&)8!7,6*'/64:!.:./'9.!+)495!&)8!()99)*!64'!7,6*'/.!0*!/&'!&6>0/6>,'!C)*'!64)-*2!./64.5!

6*2!&)8!/)!+0*2!'302'*('!+)4!,0+'!',.'8&'4';!!!

D-40*1!/&'!2'(62'!8'!80,,!7-.&!/&'!+4)*/0'4.!)+!>6.0(!<*)8,'21'5!-.0*1!/&'!-*03'4.'!6.!6!

,6>)46/)4:!/)!02'*/0+:!/&'!'=)/0(!264<!96//'4!6*2!-*2'4./6*2!/&'!'3'*!9)4'!9:./'40)-.!264<!'*'41:5!74)>'!

/&'!>6.0(!74)7'4/0'.!)+!*'-/40*).!6*2!2'/'490*'!&)8!/&':!.&67'2!/&'!-*03'4.'5!6*2!/'./!8&'/&'4!)4!*)/!

E0*./'0*F.!/&')4:!)+!14630/:!+-,,:!2'.(40>'.!>,6(<!&),'.;!G,/&)-1&!6./4)*)9:!0.!/&'!),2'./!.(0'*('5!0/!0.!

()*./6*/,:!>'0*1!4'>)4*5!6*2!8'!(6*!6*/0(076/'!14'6/!.-4740.'.!+4)9!6,,!/&'!*'8!/)),.!/&6/!64'!>'()90*1!

6360,6>,'!.-(&!6.!)7'*0*1!-7!/09'#2)960*!6./4)*)9:!6*2!/&'!'=7,)46/0)*!)+!/&'!-*03'4.'!80/&!

14630/6/0)*6,!863'.;!!

H*!8&6/!+),,)8.!/&'!()990//''!(6./.!/&'!()97',,0*1!A-'./0)*.!+)4!/&'!*'=/!2'(62'!6*2!>':)*2!0*!

+)-4!/&'96/0(!64'6.;!!%&'.'!A-'./0)*.!&63'!4'.-,/'2!+4)9!/&'!(64'+-,!.-43':0*1!)+!/&'!(-44'*/!./6/'!)+!

4'.'64(&!0*!6./4)*)9:!6*2!6./4)7&:.0(.!2)*'!>:!/&'!+03'!I(0'*('!J4)*/0'4.!K6*',.!LIJK.M5!,6/'4!

.:*/&'.0C'2!>:!/&'!()990//'';$!!G*!6..'..9'*/!)+!/&'!4'620*'..!)+!/&'!6./4)*)9:!6*2!6./4)7&:.0(.!

'*/'4740.'!/)!6*.8'4!/&'.'!A-'./0)*.!,'2!204'(/,:!/)!/&'!.(0'*('!74)1469!2'.(40>'2!0*!,6/'4!(&67/'4.;!

!

4'0(+?#".-

!"#!$"%&'()(*+",-!(.,"/0+'*!,$/1$"*+",-!$&"(/+",-!1'2!%(345$1$+(',!(4"'!0+,$1,!('!$&"!

5'+0"/,"!1'2!4/(0+2"!(44(/$5'+$+",!6(/!$/1',6(/31$+('1)!%(34/"&"',+('-!+7"7!2+,%(0"/87!

!

9%+"'%"!6/('$+"/!2+,%(0"/8!1/"1,!1/":!

"! ;2"'$+6+%1$+('!1'2!%&1/1%$"/+<1$+('!(6!'"1/.8!&1.+$1.)"!"=(4)1'"$,!!

"! >/10+$1$+('1)!#10"!1,$/('(38!

"! ?+3""2(31+'!1,$/('(38!!

"! @,$/(3"$/8!!

"! ?&"!"4(%&!(6!/"+('+<1$+('!

!

I(0'*/0+0(!74)14'..!)+/'*!+),,)8.!74'20(/6>,'!76/&.;!%&4)-1&!<''*!0*.01&/!6*2!20,01'*/!7-4.-0/5!

A-'./0)*.!64'!6.<'2!6*2!6*.8'4'25!6*2!<*)8,'21'!4'()42'2;!N-/!96*:!)+!/&'!9)./!4'3),-/0)*64:!

20.()3'40'.!0*!.(0'*('!64'!962'!8&'*!6!*'8!86:!)+!7'4('030*1!)4!/&0*<0*1!6>)-/!/&'!-*03'4.'!'367)46/'.!

/&'!+)1!/&6/!&62!)>.(-4'2!)-4!30'8!6*2!4'3'6,.!6*!-*09610*'2!().90(!,6*2.(67'!6,,!64)-*2!-.;!%&'!

&0./)4:!)+!6./4)*)9:!0.!4'7,'/'!80/&!/&'.'!4'3',6/)4:!9)9'*/.;!!%&0.!(676(0/:!)+!/&'!-*03'4.'!/)!6./)*0.&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$%&'!(&641'!/)!/&'!IJK.!6*2!/&'04!+0*20*1.!64'!.-99640C'2!0*!G77'*20=!G;!!%&'04!4'7)4/.!64'!+)-*2!0*!/&'!

()976*0)*!3),-9'!/)!/&0.!4'7)4/5!!"#$%&'$()*+,!-$.&/)*%0,1&-$.&2)*34)#,&3#&5,+*)#)67&"#0&5,+*)(87,39,:;!!
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-.!86.!('4/60*,:!'302'*/!2-40*1!/&'!76./!2'(62';!!O'4'!8'!,0./!?-./!6!+'8!)+!/&'!9)./!+64#4'6(&0*1!

'=697,'.;!

%&'!.-4740.0*1!20.()3'4:!0*!$PPQ!/&6/!/&'!'=76*.0)*!)+!/&'!-*03'4.'!0.!6((','46/0*1!46/&'4!/&6*!

.,)80*15!2-'!/)!/&'!4'7-,.03'!14630/:!)+!264<!'*'41:5!&6.!(&6*1'2!/&'!86:!8'!/&0*<!6>)-/!/&'!'3),-/0)*!

6*2!2'./0*:!)+!/&'!-*03'4.'!6*2!&6.!(&6,,'*1'2!)-4!-*2'4./6*20*1!)+!7&:.0(.!6/!/&'!9)./!+-*269'*/6,!

,'3',;!!H*!/&'!()90*1!2'(62'5!6*!)7/090C'2!6*2!())420*6/'2!.'/!)+!+6(0,0/0'.!)*!/&'!14)-*2!6*2!0*!.76('!

80,,!/'./!8&'/&'4!/&'!.097,'./!&:7)/&'.0.#264<!'*'41:!0.!/&'!A-6*/-9!'*'41:!)+!/&'!36(--9!0.!/&'!

()44'(/!'=7,6*6/0)*!)4!0+!.)9'/&0*1!9)4'!'=)/0(!0.!*''2'2R6.!9-./!>'!/&'!(6.'!+)4!/&'!0*+,6/0)*64:!'7)(&5!

6*!'64,0'4!7'40)2!)+!6((','46/0)*;!!H/!0.!'3'*!7)..0>,'!/&6/!8'!80,,!*''2!6!9)20+0(6/0)*!)+!E0*./'0*S.!1'*'46,!

4',6/030/:;!E0/&'4!86:5!/&'!097,0(6/0)*.!+)4!>)/&!6./4)*)9:!6*2!7&:.0(.!64'!74)+)-*2;!

%','.()7'.!64'!/09'!96(&0*'.T!>'(6-.'!,01&/!/463',.!6(4)..!/&'!().9).!6/!6!+0*0/'!.7''25!/&'!9)./!

20./6*/!)>?'(/.!74)>'!/&'!+-4/&'./!>6(<!0*!/09';!%&'!$U;V!>0,,0)*!:'64!),2!().90(!90(4)863'!>6(<14)-*2!0.!

.''*!0*!/&'!90,,09'/'4!>6*2;!!%&'!,6/'./!4'()42!&),2'4!L'64,:!"W$WM!+)4!/&'!9)./!20./6*/!)>?'(/!0.!6!16996#

46:!>-4./!/&6/!)((-44'2!$U;$!>0,,0)*!:'64.!61)!8&'*!/&'!-*03'4.'!86.!W;X!>0,,0)*!:'64.!),2;!D'/'(/'2!>:!6!

YGIG!E=7,)4'4!K4)1469!.6/',,0/'!(6,,'2!I80+/5!0/.!20./6*('!86.!9'6.-4'2!>:!+),,)8#-7!)>.'436/0)*.!+4)9!

/','.()7'.!)*!/&'!14)-*2;!H*!/&'!()90*1!2'(62'5!7)8'4+-,!*'8!)>.'436/)40'.!)*!/&'!14)-*2!6*2!0*!.76('!

80,,!6,,)8!-.!/)!7-.&!>6(<!/)!./0,,!'64,0'4!/09'.!6*2!1,097.'!/&'!'*2!)+!/&'!().90(!264<!61'.!.01*6,'2!>:!

/&'!+)496/0)*!)+!/&'!+04./#'3'4!,-90*)-.!.)-4('.!0*!/&'!-*03'4.'!/&'!+04./!1'*'46/0)*!)+!./64.;!

Z,).'4!/)!&)9'5!/&'!,6./!2'(62'!&6.!.''*!/&'!20.()3'4:!)+!8',,!)3'4!+)-4!&-*24'2!7,6*'/.!)4>0/0*1!

*'64>:!./64.;!B&0,'!/&'!'=0./'*('!)+!'=/46#.),64!7,6*'/.!&62!,)*1!>''*!6*/0(076/'25!/&'!6./)*0.&0*1!

20.()3'4:!0.!/&6/!/&'!7,6*'/.!6*2!/&'04!)4>0/.!.''9!/)!>'!*)/&0*1!,0<'!)-4!)8*;!H*!/&'!()90*1!2'(62'5!*'8!

+6(0,0/0'.!)*!/&'!14)-*2!6*2!0*!.76('!80,,!'*6>,'!-.!/)!2'/'(/!7)/'*/06,,:!,0+'#>'640*1!7,6*'/.!.090,64!/)!/&'!

E64/&;!

[))<0*1!+)486425!/&'!9)./!74)90.0*1!64'6.!+)4!4'3),-/0)*64:!20.()3'40'.!64'!&01&,01&/'2!0*!/&'!

+),,)80*1!.->.'(/0)*.;!%&0.!0.!0*2''2!6!.7'(06,!/09'!0*!&0./)4:;!%&'!-*'=7'(/'2!(6*!>'!'=7'(/'2!80/&!

()*+02'*(';!!!

-

*89-4@;A<B9:C-<D-3EF@7EF=9-!=E697;-

B'!64'!46702,:!>-0,20*1!)-4!<*)8,'21'!)+!*'64>:!6*6,)1.!/)!)-4!)8*!I),64!I:./'9S.!7,6*'/.5!

9)./!4'('*/,:!80/&!/&'!,6-*(&!)+!YGIGS.!\'7,'4!90..0)*;!!%&'!.6,0'*/!+'6/-4'!)+!/&'!7,6*'/64:!9'*61'40'!

)+!8&0(&!8'!64'!(-44'*/,:!6864'!0.!0/.!203'4.0/:!0*!'3'4:!9'6.-4'6>,'!.'*.'!)+!/&'!74)7'4/0'.!)+!/&'!

7,6*'/.!6.!8',,!6.!/&'!74)7'4/0'.!)+!/&'!./64.!64)-*2!8&0(&!/&':!64'!+)-*2;!B'!64'!6,.)!0974)30*1!)-4!

-*2'4./6*20*1!)+!/&'!7,6*'/!+)496/0)*!74)('..5!6*2!G[]G!0.!'=7'(/'2!/)!-*3'0,!/&'!>04/&0*1!)+!*'8!

8)4,2.;!!!

D'/'(/0)*!9'/&)2.!/0,,!*)8!&63'!)*,:!>''*!6>,'!/)!20.()3'4!96..03'!7,6*'/.!4036,0*1!/&'!106*/.!0*!

)-4!I),64!I:./'9!LJ01-4'!"#$!-77'4M!)4!,641'4!LJ01-4'!"#$!,)8'4M;!%&'!9)./!74)+)-*2!20.()3'4:!0*!/&'!

()90*1!2'(62'!96:!>'!/&'!2'/'(/0)*!)+!7)/'*/06,,:!&6>0/6>,'!E64/&#,0<'!7,6*'/.!)4>0/0*1!)/&'4!./64.;!!%)!

+0*2!'302'*('!/&6/!,0+'!'=0./.!>':)*2!)-4!E64/&!0.!6!,)*1./6*20*1!24'69!)+!&-96*0/:5!6*2!0/!0.!*)8!()90*1!

80/&0*!)-4!4'6(&;!!

%&'!.'64(&!+)4!,0+'!64)-*2!)/&'4!./64.!0.!6!9-,/0#./61'!74)('..;!G,/&)-1&!^BI%!96:!>'!6>,'!/)!

/6<'!/&'!+04./!./'7.5!9)4'!()97,'=!6*2!.7'(06,0C'2!0*./4-9'*/6/0)*!0.!6,.)!*''2'25!4'A-040*1!6!,)*1'4#/'49!

74)1469;!!J04./5!/&'!+4'A-'*(:!80/&!8&0(&!E64/&#.0C'2!7,6*'/.!)((-4!0*!C)*'.!64)-*2!./64.!8&'4'!,0A-02.!

.-(&!6.!86/'4!64'!./6>,'!)*!7,6*'/64:!.-4+6('.!9-./!>'!9'6.-4'2!L.''!N)=!"#$M;!I/64.!80,,!/&'*!>'!/641'/'2!

/&6/!64'!.-++0(0'*/,:!(,).'!/)!-.!/&6/!/&'!,01&/!)+!/&'!()976*0)*!7,6*'/.!(6*!>'!.'7646/'2!+4)9!/&'!1,64'!)+!

/&'!764'*/!./64!6*2!./-20'2!0*!14'6/!2'/60,_!/&0.!80,,!6,,)8!-.!/)!+0*2!.01*6/-4'.!)+!9),'(-,'.!/&6/!0*20(6/'!6!

7)/'*/06,,:!&6>0/6>,'!'*304)*9'*/;!O'4'5!/&'!)77)4/-*0/0'.!64'!.-22'*,:!>)-*/0+-,5!6.!8'!&63'!-*2'4./))2!

)3'4!/&0.!76./!2'(62'!/&6/5!+)4!'=697,'5!./64.!9-(&!,)8'4!0*!96..!/&6*!)-4!I-*!96:!&63'!)4>0/0*1!

&6>0/6>,'!7,6*'/.!/&6/!64'!9-(&!'6.0'4!/)!.7)/;!!!%&-.5!/&'!7,6*!+)4!/&'!()90*1!2'(62'!0.!/)!7'4+)49!/&'!

*'('..64:!/641'/!4'()**60..6*('!.-43':.!/)!0*+)49!*'=/#1'*'46/0)*!90..0)*!2'.01*.!8&0,'!.09-,/6*')-.,:!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#U!

()97,'/0*1!/&'!/'(&*),)1:!2'3',)79'*/!/)!>40*1!/&'!1)6,.!80/&0*!4'6(&;!!%&0.!2'(62'!)+!2'20(6/'2!

74'7646/)4:!8)4<!0.!*''2'2!.)!/&6/5!)*'!26:5!764'*/.!6*2!(&0,24'*!()-,2!16C'!6/!/&'!.<:!6*2!<*)8!/&6/!6!

7,6('!.)9'8&6/!,0<'!&)9'!'=0./.!64)-*2!`%OG%a!./645!8&'4'!,0+'!901&/!>'!160*0*1!6!/)'&),2!.)9'8&'4'!

6,)*1!/&'!,)*1!6*2!74'(640)-.!'3),-/0)*64:!74)('..!/&6/!,'25!)*!E64/&5!/)!&-96*<0*2;!G*2!7'4&67.!0/!0.!

./640*1!>6(<!6/!-.b!!!

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

!

!
!"#$%&!'"(!$))*+,!-./012*!.3!4.5*!.3!06*!37+40!*80+1"4.91+!4:40*54!;74<.=*+*;!>47/2!06*!+1;719!=*9.<70:!!0*<6/7?>*@!
<.5)1+*;!A706!.>+!7//*+!4.91+!4:40*5B!CD+*;70,!#*.33!-1+<:@!$/7=*+470:!.3!D1973.+/71@!E*+F*9*:@!1/;!G1>9!E>09*+@!
D1+/*27*!"/4070>07./!3.+!H<7*/<*BI!J.A*+!!K;1)07=*!.)07<4!7512*!.L017/*;!10!06*!#*57/7!1/;!M*<F!NL4*+=10.+7*4!.3!06+**!
)91/*01+:!5144!.LO*<04!.+L707/2!1+.>/;!06*!/*1+L:!K!401+!P%!QRSSB!T6*!L+7260!97260!3+.5!06*!401+!614!L**/!4>L0+1<0*;!
0.!*/1L9*!06*!317/0!.LO*<04!0.!L*!4**/B!K!;>40!;74F!97*4!O>40!.>047;*!06*!.+L704!.3!06*!06+**!)91/*04U!7>40!14!7/!.>+!4.91+!
4:40*5!06*!M>7)*+!E*90!97*4!.>047;*!06*!.+L70!.3!V*)0>/*!10!WX!K$B!CD+*;70,!V107./19!%*4*1+<6!D.>/<79!.3!D1/1;1Y
P*+ZL*+2!"/4070>0*!.3!K40+.)6:47<4@!DB!-1+.74![!M*<F!NL4*+=10.+:BI!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#c!

!

%+G-5HI-+789:-J<:=>;-):<K6>-+789:-07E:;-

!

%&'!2'/'(/0)*!6*2!./-2:!)+!'=)7,6*'/.R7,6*'/.!)4>0/0*1!)/&'4!./64.!0.!'=76*20*1!0*/)!/&'!4'6,9!)+!

E64/&#,0<'!7,6*'/.5!,'..!/&6*!$d!:'64.!6+/'4!/&'!20.()3'4:!)+!/&'!3'4:!+04./!7,6*'/!)4>0/0*1!6!./64!,0<'!/&'!I-*;!

@3'4!cWW!7,6*'/.!64'!<*)8*5!9)./!20.()3'4'2!>:!/&'!14)-*2#>6.'2!`D)77,'4!.7'(/4).()70(a!/'(&*0A-'5!0*!

8&0(&!/','.()7'.!,))<!+)4!6!.,01&/!`46206,!3',)(0/:a!36406/0)*!0*!./64.!,0<'!/&'!I-*!6*2!.96,,'4;!G*!)7'46/0*1!

`/46*.0/a!/','.()7'!0.!0*!.76('!/)26:!(676>,'!)+!2'/'(/0*1!7,6*'/.!/&'!.0C'!)+!)-4!)8*!6*2!.96,,'4!LJ01-4'!"#$#

$M;!YGIGS.!\'7,'4!90..0)*5!,6-*(&'2!]64(&!X5!"WWP5!)>.'43'.!)3'4!$WW5WWW!./64.!0*!/&'!`@40)*!649a!)+!)-4!

]0,<:!B6:!16,6=:!+)4!6!/',,#/6,'!207!0*!/&'04!,01&/!)-/7-/!8&0(&5!0+!4'1-,64!6*2!4'7'6/6>,'5!4'74'.'*/.!/&'!

76..61'!)4!/46*.0/!)+!6!7,6*'/!0*!+4)*/!)+!/&'!./64;!G!J4'*(&#!6*2!E-4)7'6*!I76('!G1'*(:!74'(-4.)4!/)!\'7,'45!

(6,,'2!Z@e@%5!&6.!6,4'62:!2'/'(/'2!7,6*'/.!6.!.96,,!6.!6>)-/!$;V!/09'.!/&'!2069'/'4!)+!/&'!E64/&!2-40*1!0/.!

"f!:'64.!)+!)>.'436/0)*.;!B0/&!/&'.'!90..0)*.!0*!)7'46/0)*5!8'!80,,!<*)8!0*!/&'!*'=/!+03'!:'64.!?-./!&)8!

()99)*!E64/&#.0C'2!7,6*'/.!901&/!>'!0*!/&'!g6,6(/0(!*'01&>)4&))2!)+!)-4!)8*!.),64!.:./'9;!!

]'6*8&0,'5!'=)7,6*'/.!46*10*1!0*!.0C'!+4)9!^-70/'4!/)!Y'7/-*'!64'!>'0*1!./-20'2!+4)9!14)-*2#!6*2!

.76('#>6.'2!)>.'436/)40'.5!4'3'6,0*1!'=)/0(!8'6/&'4!.:./'9.!6*2!./46*1'!(&'90(6,!76//'4*.!/&6/!20++'4!+4)9!

/&).'!0*!)-4!.),64!.:./'9!LJ01-4'!"#$#"M;!@*!OD$QPVUU>5!0*!6!(,).'!(04(-,64!)4>0/!64)-*2!0/.!./645!26:#*01&/!

/'97'46/-4'.!64'!.)!'=/4'9'!/&6/!.-7'4.)*0(!80*2.!96:!+,)8!64)-*2!/&'!^-70/'4#.0C'2!7,6*'/;!%&'!I70/C'4!

0*+464'2!.76('!/','.()7'!&6.!9'6.-4'2!/&'!,01&/!+4)9!6!*-9>'4!)+!^-70/'4#(,6..!'=)7,6*'/.5!&'*('!

2'/'490*0*1!6/9).7&'40(!()97).0/0)*.;!ODQWXWX>5!6!106*/!7,6*'/!)>.'43'2!>:!I70/C'45!&6.!6*!',,07/0(6,!)4>0/!

/&6/!>40*1.!0/!6,/'4*6/',:!(,).'!/)!6*2!+64!+4)9!0/.!764'*/!./64!.)!/&6/!/&6/!0/.!6/9).7&'40(!/'97'46/-4'.!(&6*1'!

>:!96*:!&-*24'2.!)+!2'14''.!Z',.0-.!)3'4!X!&)-4.;!K,6*'/!.0C'.5!8&'*!()9>0*'2!80/&!14)-*2#>6.'2!

9'6.-4'9'*/.!)+!/&'!7,6*'/64:!96..'.5!:0',2!2'*.0/0'.;!]6*:!)+!/&'.'!7,6*'/.!64'!,'..!2'*.'!/&6*!16.')-.!

^-70/'45!8&0,'!)/&'4.!64'!9-(&!2'*.'45!0*20(6/0*1!6!46*1'!)+!0*/'40)4!()97).0/0)*.!6*2!./4-(/-4'.;!I70/C'4!&6.!

/&'!(676>0,0/:!/)!.''!7,6*'/.!,'..!/&6*!/80('!/&'!2069'/'4!)+!/&'!E64/&!/46*.0/0*1!/&'!.96,,'./!./64.5!)4!]!

2864+.5!6*2!0/.!.-(('..)4!/&'!^69'.!B'>>!I76('!%','.()7'!80,,!>'!'3'*!9)4'!.'*.0/03'!8&'*!,6-*(&'2!0*!

"W$d;!%&'!'46!)+!./-2:!)+!/&'!74)7'4/0'.!)+!4)(<:!7,6*'/.!64)-*2!)/&'4!./64.5!()-.0*.!)+!/&'!E64/&5!0.!

-*2'486:;!

!
!

!"#$%&!'"("(!M*)9*+!5*14>+*5*/04!.3!06*!97260!3+.5!PKT"G"RB!T6*!91+2*+!;7)!74!0610!;>*!0.!1!)91/*0!1L.>0!(B\!075*4!06*!
+1;7>4!.3!]>)70*+!0+1/4707/2!7/!3+./0!.3!06*!401+@!+*;><7/2!06*!97260!.3!06*!401+!L:!1L.>0!XBR^B!H><6!1!;+.)!614!L**/!
.L4*+=*;!3+.5!2+.>/;"L14*;!0*9*4<.)*4B!P.A*=*+@!06*!45199*+!;+.)@!1L.>0!XBX(W^!.3!06*!97260!.3!06*!401+@!74!4**/!L:!
M*)9*+!14!06*!)91/*0!704*93!)144*4!L*67/;!06*!401+Y6*/<*!M*)9*+!74!;7+*<09:!;*0*<07/2!06*!97260!.3!06*!)91/*0!704*93B!H><6!
1<<>+1<:!1/;!)+*<747./!74!L*:./;!2+.>/;"L14*;!0*9*4<.)*4!1/;!4>337<7*/0!0.!;*0*<0!1/!&1+06!7/!0+1/470!1<+.44!H>/"97F*!
401+4B!CH.>+<*,!VKHK!G+*44!+*9*14*!1/;!E.+><F7@!_B]B!*0!19B@!H<7*/<*!W'`@!)B!RXS@!'XXSIB!!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#d!

!

)-%<=>-,9L-2:<67@9:M-N:EB@7E7@<6E=-"E>@E7@<6--

H*!/&'!()90*1!2'(62'5!6!4620(6,,:!*'8!80*2)8!)*!/&'!().9).!80,,!)7'*5!80/&!/&'!7)/'*/06,!/)!

4'3'6,!.01*6,.!)+!7&'*)9'*6!46*10*1!+4)9!/&'!74)('..'.!/&6/!.&67'2!/&'!'64,0'./!'46!)+!/&'!-*03'4.'!/)!/&'!

(),,0.0)*.!6*2!9'41'4.!)+!>,6(<!&),'.!0*!/&'!9)4'!4'('*/!&0./)4:!)+!/&'!-*03'4.';!E0*./'0*S.!/&')4:!)+!

4',6/030/:!/',,.!-.!/&6/!.76('!6*2!/09'!64'!0*'=/40(6>,:!,0*<'2!/)!+)49!.76('/09'!LJ01-4'!"#"M;!!I76('/09'!0.!

96,,'6>,'T!0/.!.&67'!0.!2'/'490*'2!>:!/&'!20./40>-/0)*!)+!96..!6*2!'*'41:!0*!/&'!-*03'4.';!]6..03'!>)20'.!

4077,'!.76('/09'!6.!/&':!9)3'5!(4'6/0*1!14630/6/0)*6,!863'.!/&6/!74)7616/'!/&4)-1&!/&'!().9).!6/!/&'!

.7''2!)+!,01&/5!-*097'2'2!>:!'3'*!/&'!2'*.'./!96/'406,;!!%&'!204'(/!2'/'(/0)*!)+!14630/6/0)*6,!863'.!

4'A-04'.!9'6.-4'9'*/.!6/!6!,'3',!)+!'=A-0.0/'!74'(0.0)*!6*2!.'*.0/030/:!/&6/!0.!?-./!*)8!80/&0*!)-4!4'6(&;!

%&'!26-*/0*1!(&6,,'*1'.!6..)(06/'2!80/&!>-0,20*1!<0,)9'/'4#.0C'2!2'/'(/)4.!8&).'!20./)4/0)*!>:!

76..0*1!14630/6/0)*6,!863'.!(6*!>'!9'6.-4'2!/)!,'..!/&6*!)*'!/&)-.6*2/&!/&'!4620-.!)+!6!.0*1,'!74)/)*!

&63'!>''*!)3'4()9';!!N:!902#2'(62'!6!8)4,2802'!6446:!)+!14)-*2#>6.'2!2'/'(/)4.!.-(&!6.!G236*('2!

[Hg@!80,,!>'!)7'46/0*1;!![0<'!','(/4)961*'/0(!863'.5!14630/6/0)*6,!863'.!.76*!6!.7'(/4-95!80/&!9)4'!

96..03'!)>?'(/.!/:70(6,,:!46206/0*1!6/!,)*1'4!863','*1/&.;!%&'.'!14)-*2#>6.'2!'=7'409'*/.!80,,!74)>'!/&'!

.&)4/#863','*1/&!764/!)+!/&'!.7'(/4-95!'*6>,0*1!-.!/)!)>.'43'!/&'!9'41'4.!)+!*'-/4)*!./64.!6*2!7)..0>,:!/)!

.''!/&'!(),,67.'!)+!6!./',,64!()4'!0*!/&'!+0'4:!+-4*6('!)+!6!.-7'4*)36!'=7,).0)*;!!

O)8'3'45!'3'*!9)4'!74)90.0*1!64'!.01*6,.!0*!6!()97,'/',:!20++'4'*/!764/!)+!/&'!14630/6/0)*6,!

863'!.7'(/4-95!6/!,)*1'4!863','*1/&.5!74'20(/'2!/)!4'.-,/!+4)9!9'41'4.!)+!96..03'!>,6(<!&),'.!2-40*1!/&'!

>-0,2#-7!)+!16,6=0'.;!!D'/'(/0*1!/&'.'!.01*6,.!80,,!4'A-04'!2'7,):0*1!6!.76('#>6.'2!)>.'436/)4:!80/&!

2'/'(/)4.!.'7646/'2!>:!90,,0)*.!)+!<0,)9'/'4.!/)!6(&0'3'!/&'!4'A-04'2!.'*.0/030/:;!D'/'(/0)*!)+!/&'.'!

9'41'4.!8)-,2!74)302'!204'(/!9'6.-4'9'*/.!)+!/&'!96..'.!6*2!.70*.!)+!.-7'496..03'!>,6(<!&),'.!6*2!/&'!

1')9'/4:!)+!/&'!-*03'4.'!)*!0/.!,641'./!.(6,'.;!!K)8'4+-,!/'./.!)+!)-4!-*2'4./6*20*1!)+!&)8!>,6(<!&),'.!6*2!

!

!

!
!

!"#$%&!'"("'!!H)*<0+>5!C;101!).7/04I!.3!06*!*8.)91/*0!Pa!(QSRWWL!01F*/!A706!06*!P>LL9*!H)1<*!T*9*4<.)*!V"D-NH!
7/40+>5*/0@!<.5)1+*;!A706!0A.!5.;*9!105.4)6*+7<!<.5).4707./4B!T6*!L*00*+!370!A706!5*061/*!<./4070>0*4!06*!37+40!
*=7;*/<*!3.+!1/!.+21/7<!5.9*<>9*!7/!1/!*8.)91/*0@!7/!0674!<14*!./*!1L.>0!06*!47Z*!1/;!5144!.3!]>)70*+!.+L707/2!=*+:!<9.4*!
0.!704!)1+*/0!401+B!D+*;70,!HA17/@!-B!%B@!b147460@!#B![!T7/*007@!#B@!V10>+*!\`'@!W'S"WW(!C'XXQIB!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#X!

16,6=0'.!+)49!6*2!'3),3'!80,,!>'!7)..0>,';!!B'!64'!)*!/&'!3'41'!)+!6!*'8!'46!)+!20.()3'4:!0*!14630/6/0)*6,!

863'!6./4)*)9:;!

H*!6220/0)*5!14630/6/0)*6,!863'.!()-,2!>'!(4'6/'2!>:!'=)/0(!74)('..'.!)((-440*1!0*!/&'!:)-*1!

-*03'4.'!6*2!8)-,2!&63'!>''*!74)7616/0*1!+4'',:!/)!-.!'3'4!.0*(';!I'3'46,!.7'(-,6/03'!.)-4('.!.-(&!6.!

().90(!./40*1.!6*2!6>4-7/!(&6*1'.!0*!/&'!+)49!/&6/!/&'!()*/'*/.!)+!/&'!-*03'4.'!6..-9'2R`7&6.'!

(&6*1'.5a!,0<'!/&'!(&6*1'!+4)9!86/'4!/)!0('R&63'!>''*!.-11'./'2!>-/!/&'!/4-/&!0.!/&6/!8'!2)!*)/!A-0/'!

<*)8!8&6/!/)!'=7'(/;!G!7)..0>,'!86:!/)!.''!0+!/&'4'!64'!6*:!9'6.-46>,'!.01*6,.!80/&!863','*1/&.!)+!

4)-1&,:!,01&/!:'64.!'97,):.!3'4:!74'(0.'!4620)!9'6.-4'9'*/.!)+!*6/-46,,:!)((-440*1!().90(!`(,)(<.a!

(6,,'2!7-,.64.;"!!I74'62!6(4)..!/&'!.<:5!/&'!.'7646/0)*.!>'/8''*!/&'.'!().90(!(,)(<.!80,,!(&6*1'!6.!6!,)*1!

863','*1/&!14630/6/0)*6,!863'!76..'.!>:5!7)/'*/06,,:!9'6.-46>,:!(&6*10*1!/&'!644036,!/09'.!)+!/&'04!4620)!

7-,.'.;!

!

+O96@6P-789-*@Q9-4<QE@6M-RES@6P-(<;Q@A-R<B@9;-

N:!':'5!/&'!-*03'4.'!677'64.!./6/0(!6764/!+4)9!/&'!/80*<,0*1!)+!./64,01&/!(6-.'2!>:!E64/&S.!

6/9).7&'4';!!H*!+6(/5!0/!0.!6!7,6('!8&'4'!24696/0(!/&0*1.!&677'*!)*!/09'.(6,'.!8'!(6*!)>.'43'R+4)9!6!

/0*:!+46(/0)*!)+!6!.'()*2!/)!26:.!/)!('*/-40'.;!!I/64.!0*!6,,!./61'.!)+!,0+'!4)/6/'5!7-,.6/'5!6*2!-*2'41)!

6(/030/:!(:(,'.!8&0,'!96*:!+,64'5!6((4'/'5!,).'!96..5!6*2!'4-7/5!6*2!.)9'!20'!0*!30),'*/!'=7,).0)*.;!!N0*64:!

*'-/4)*!./64.!6*2!>,6(<!&),'.!9'41'5!'90//0*15!0*!6220/0)*!/)!>-4./.!)+!46206/0)*5!14630/:!863'.;!!

I-7'496..03'!>,6(<!&),'.!0*!/&'!('*/'4.!)+!16,6=0'.!.86,,)8!96..!'70.)20(6,,:!6*2!'4-7/!0*!'*'41'/0(!

)-/>-4./.;!!I)9'!)>?'(/.!/463',!46702,:!'*)-1&!+)4!-.!/)!9'6.-4'!/&'04!9)/0)*!6(4)..!/&'!.<:;!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!%&'!$PPU!Y)>',!K40C'!0*!K&:.0(.!86.!68642'2!/)!/8)!G9'40(6*!6./4)*)9'4.!+)4!/&'04!8)4<!)*!>0*64:!7-,.64.;!

!
!"#$%&!'"'!T6*!4.>+<*!WD!R`@!46.A/!6*+*!7/!8"+1:4!CL9>*I!1/;!+1;7.!A1=*4!C)7/FI@!74!1!+1+*!*815)9*!A6*+*!
0A.!219187*4!61=*!L**/!<1>260!7/!06*!1<0!.3!5*+27/2B!V.0!./9:!;.!06*7+!401+4!5*+2*@!L>0!06*7+!<*/0+19!L91<F!
6.9*4!"!*1<6!)+.;><7/2!1!)17+!.3!O*04!<./017/7/2!214!5.=7/2!.>0A1+;!A706!4)**;!<9.4*!0.!0610!.3!97260!!"!A799!
;.!97F*A74*!7/!)*+61)4!1!3*A!6>/;+*;!57997./!:*1+4B!-1/:!475791+!5*+2*+4!7/=.9=7/2!45199*+!L91<F!6.9*4!7/!
06*!/><9*7!.3!:.>/2*+!219187*4!1+*!06.>260!0.!61=*!01F*/!)91<*B!_6*/!L91<F!6.9*4!<.19*4<*@!06*:!<+*10*!
7/0*/4*!L>+404!.3!2+1=70107./19!+1;7107./B!!CD+*;70,!c"+1:,!VKHKdDcDdK"3KdaBP>;4./![!TB%*7)+7<6!*0!19BU!
%1;7.,!V%KNdbJKdV%JBI!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#V!

@-4!/641'/'2!./-20'.!)+!36406/0)*.!0*!>401&/*'..!6*2!7).0/0)*!)+!20++'4'*/!)>?'(/.!0*20(6/'.!/&6/!8'!

&63'!)*,:!?-./!>'1-*!/)!'=7,)4'!,03',:!36406/0)*.!0*!/&'!().9).;!H+!8'!./-2:!/&'!/'97)46,!>'&630)4!)+!/&'!

.<:!0*!.:./'96/0(!86:.!6*2!)3'4!802'!46*1'.!)+!/&'!','(/4)961*'/0(!.7'(/4-95!8'!64'!.-4'!/)!20.()3'4!

*'8!6*2!-*'=7'(/'2!7&'*)9'*6;!!H*!/&'!&01&'./#'*'41:!7)4/0)*!)+!/&'!','(/4)961*'/0(!.7'(/4-95!8&'4'!

/&'!-*03'4.'!.&)8.!0/.!14'6/'./!36406>0,0/:5!/&'!36,-'!)+!30'80*1!,641'!64'6.!)+!/&'!.<:!4'7'6/'2,:!)*!.&)4/!

/09'.(6,'.!&6.!>''*!697,:!2'9)*./46/'2!>:!/&'!>4'6</&4)-1&!(676>0,0/0'.!)+!/&'!J'490!g6996#46:!I76('!

%','.()7';!%&'!0976(/!)+!.-(&!.-43':.!80,,!>'!>4)62!6*2!2''75!6*2!8'!103'!?-./!6!+'8!0,,-./46/03'!

'=697,'.!)+!8&6/!/&'!+-/-4'!&),2.;!!

H*!)-4!)8*!.),64!.:./'95!*'8!/'97)46,!.-43':.!80,,!20.()3'4!6*2!(&646(/'40C'!6!36./!7)7-,6/0)*!)+!

4',0(!)>?'(/.!0*!/&'!)-/'4!4'6(&'.!)+!/&'!.),64!.:./'9;!%&'.'!`\-07'4!N',/!@>?'(/.5a!)+!8&0(&!K,-/)!0.!/&'!

*'64'./!,641'!'=697,'5!64'!/&'!0(:!4'.02-'!,'+/!)3'4!+4)9!/&'!+)496/0)*!)+!)-4!.),64!.:./'9!6>)-/!c;d!

>0,,0)*!:'64.!61);!G.!.-(&5!/&':!64'!/&'!+)..0,!4'()42!)+!'3'*/.!/&6/!8'!(6*!)/&'480.'!)*,:!/&')40C'!6>)-/;!!!

])30*1!+-4/&'4!686:5!9)*0/)40*1!/&'!67764'*/!9)/0)*.!)+!,641'!.697,'.!)+!./64.!)++'4.!6!/&4''#

209'*.0)*6,!30'8!)+!/&'!./4-(/-4'!)+!/&'!]0,<:!B6:!/&6/!0.!-*)>/60*6>,'!>:!)/&'4!9'6*.;!!H*!/&0.!2'(62'5!

74'(0.0)*!.76('#>6.'2!9'6.-4'9'*/.!80/&!/&'!E-4)7'6*!90..0)*!gGHG!80,,!967!)-/!/&'!./4-(/-4'!)+!/&'!

]0,<:!B6:!0*!'=A-0.0/'!2'/60,5!'*6>,0*1!-.!/)!()97,'/'!)-4!-*2'4./6*20*1!)+!/&'!+)496/0)*!)+!)-4!g6,6(/0(!

*'01&>)4&))2;!!D04'(/!1')9'/40(!9'6.-4'9'*/.!)+!20./6*('.!/)!/&'!g6,6(/0(!Z'*/'45!/)!96?)4!4'10)*.!)+!

./64!+)496/0)*!0*!/&'!]0,<:!B6:5!/)!*'64>:!16,6=0'.5!6*25!9)./!097)4/6*/,:5!/)!16,6=0'.!6/!().9),)10(6,!

20./6*('.!64'!7)..0>,'!-.0*1!74'(0.0)*!4620)!6./4)*)9:;!!

I/64.!(6*!'*2!/&'04!,03'.!80/&!24696/0(!'=7,).0)*.!)+!6./)-*20*1!)>.'436/0)*6,!3640'/:;!!G!

764/0(-,64!(,6..5!%:7'!H6!.-7'4*)36'5!4'.-,/.!+4)9!/&'!.-22'*!/&'49)*-(,'64!()*+,6146/0)*!)+!6!8&0/'!

2864+!L6!2'*.'!)>?'(/!80/&!/&'!96..!)+!/&'!I-*!6*2!/&'!4620-.!)+!/&'!E64/&M!6*2!74)2-('.!6!A-6*/0+06>,'!

69)-*/!)+!30.0>,'!'*'41:!/&6/!(6*!>'!-.'2!/)!967!)-/!/&'!1')9'/4:!)+!/&'!-*03'4.';!!H/!4'960*.!6!

/&')4'/0(6,!(&6,,'*1'!/)!'=7,60*!/&'!'97040(6,!4',6/0)*!>'/8''*!7'6<!>401&/*'..!6*2!2-46/0)*!/&6/!0.!-.'2!0*!

/&'.'!(40/0(6,!().9),)10(6,!./-20'.;!!G,/'4*6/03',:5!.-7'4*)36!'=7,).0)*.!)+!/&'!%:7'!HH!3640'/:5!8&0(&!64'!

2-'!/)!/&'!(),,67.'!)+!6!.0*1,'!96..03'!./64!/&6/!&6.!'=&6-./'2!0/.!*-(,'64!+-',5!(4'6/'!96*:!)+!/&'!','9'*/.!

&'630'4!/&6*!&',0-9!6*2!.)9'/09'.!74)2-('!16996!46:!>-4./.R0*/'*.'!+,6.&'.!)+!16996!46:.!,6./0*1!

)*,:!.'()*2.!LJ01-4'!"#UM;!G160*5!8'!2)!*)/!-*2'4./6*2!/&'!9'(&6*0.9.!6/!8)4<;!%&'!()44'(/!6*.8'4.!64'!

A-0/'!,0<',:!/)!.-4740.'!-.;!!%09'!2)960*!.-43':.!)+!/&'!.'*.0/030/:!6*2!.()7'!'*30.0)*'2!0*!/&'!()90*1!

2'(62'!80,,!0*(4'6.'!>:!)42'4.!)+!961*0/-2'!/&'!*-9>'4!6*2!(&646(/'4!)+!./',,64!'=7,).0)*.!/&6/!8'!(6*!

./-2:5!6,,)80*1!-.!/)!()**'(/!36406/0)*.!0*!/&'!&)./!16,6=0'.!6*2!74)1'*0/)4.!/)!/&'!'*'41:!6*2!

(&646(/'40./0(.!)+!/&'!'=7,).0)*.;!I-7'4*)36'!64'!(40/0(6,!964<'4.!>)/&!+)4!96770*1!)-/!/&'!().9).!6*2!+)4!

-*2'4./6*20*1!/&'!+)496/0)*!)+!&'63:!','9'*/.!/&6/!64'!+)-*2!0*!6,,!)+!-.5!.)!/&'.'!./-20'.!64'!'..'*/06,!+)4!

-*2'4./6*20*1!)-4!)4010*.;!

N:!.-43':0*1!,641'!64'6.!)+!/&'!.<:!4'7'6/'2,:5!)*('!'3'4:!+'8!26:.5!8'!6*/0(076/'!/&'!20.()3'4:!

)+!/&'!8&),,:!-*6*/0(076/'2;!E*27)0*/.!)+!./',,64!'3),-/0)*!8'!&63'!:'/!/)!09610*'5!6*2!/&'!>'&630)4!)+!

)420*64:!./64.!)-/.02'!)+!)-4!'=7'40'*('5!()-,2!>'!20.()3'40'.!/&6/!(6-.'!-.!/)!24696/0(6,,:!4'30.'!)-4!

().90(!-*2'4./6*20*1;!!E=)/0(!)>?'(/.!6*2!'3'*/.!*'3'4!>'+)4'!6*/0(076/'2!96:!>'!4'3'6,'2;!%&'!+-,,!

4'6,0C6/0)*!)+!/09'!2)960*!./-20'.!0.!)*'!)+!/&'!9)./!74)90.0*1!20.()3'4:!64'6.!)+!/&'!2'(62';!!G236*('2!

14630/6/0)*6,!863'!2'/'(/)4.!80,,!)7'*!-7!6!*'8!80*2)8!)*!/&'!/46*.0'*/!-*03'4.'5!0*(,-20*1!/&'!,6./!

./61'.!)+!>0*64:!*'-/4)*!./64!6*2!>,6(<!&),'!9'41'4.;!I/-2:0*1!','(/4)961*'/0(!()-*/'4764/.!)+!14630/:!

863'!>-4./.!80,,!&',7!0,,-90*6/'!/&'!*6/-4'!)+!/&'!.)-4('.;!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#Q!

N@B@6P-R9E6@6P-7<-789-4E7EM-(CF9:H4@;A<B9:C-

%&'!7)8'4+-,!.-43':.!2'.(40>'2!6>)3'!80,,!74)2-('!6>)-/!6!K'/6#>:/'!L)*'!90,,0)*!g016#>:/'.M!)+!

26/6R4)-1&,:!6.!9-(&!26/6!6.!/&'!/)/6,!/&6/!6./4)*)9'4.!&63'!'3'4!&6*2,'2R'3'4:!8''<;!!%&'!26/6!9-./!

>'!A-0(<,:!.0+/'2!.)!/&6/!0*/'4'./0*1!7&'*)9'*6!(6*!>'!02'*/0+0'2!46702,:!+)4!+-4/&'4!./-2:!6/!)/&'4!

863','*1/&.;!!H*/'4'./0*1!7&'*)9'*6!()-,2!6,.)!>'!20.()3'4'2!>:!(4)..#()44',6/0*1!.-43':.!6/!20++'4'*/!

863','*1/&.;!!h6./!*-9>'4.!)+!0961'.!9-./!>'!6((-46/',:!(6,0>46/'2!6*2!./)4'2!.)!/&':!(6*!>'!'6.0,:!

6(('..'2!/)!,))<!+)4!9)/0)*!)4!-*-.-6,!>'&630)4!)*!6,,!/09'.(6,'.;!!!G.!26-*/0*1!6.!0/!.)-*2.5!/&'!

/'(&*),)1:!6*2!.)+/864'!/&6/!'*6>,'.!/&'!6(('..0*1!6*2!.'64(&0*1!)+!/&'.'!'*)49)-.!26/6>6.'.!0.!

0974)30*1!6,,!/&'!/09'!6*2!80,,!'*6>,'!6./4)*)9'4.!/)!.'64(&!/&'!.<:!.:./'96/0(6,,:!+)4!464'!6*2!

-*'=7'(/'2!7&'*)9'*6;!%&0.!0.!6!*'8!80*2)8!)*!/&'!-*03'4.'!/&6/!0.!)7'*0*15!/&6*<.!/)!/&'!()97-/'4!

4'3),-/0)*;!

G*)/&'4!86:!0*!8&0(&!()97-/'4.!80,,!'*6>,'!20.()3'4:!0*!/&'!()90*1!2'(62'!0.!/&4)-1&!

0*(4'6.0*1,:!.)7&0./0(6/'2!*-9'40(6,!.09-,6/0)*.!)+!/&'!()97,'=!7&:.0(6,!.:./'9.!/&6/!64'!6/!/&'!&'64/!)+!

9-(&!)+!6./4)7&:.0(.;!%&'!9'410*1!)+!/8)!>,6(<!&),'.5!14)8/&!)+!20.<.!6*2!/&'!7,6*'/.!/&6/!+)49!80/&0*!

/&'95!/&'!)4010*!)+!,641'#.(6,'!./4-(/-4'.!/&6/!.76*!/&'!().9).5!6*2!/&'!+)496/0)*!)+!16,6=0'.!+4)9!/&'!

().90(!8'>!64'!'=697,'.;!!I-(&!.09-,6/0)*.!&63'!14'6/!7)/'*/06,!+)4!20.()3'4:!>'(6-.'!/&':!(6*!

0,,-90*6/'!/&'!-*6*/0(076/'2!>'&630)4!/&6/!(6*!'9'41'!+4)9!/&'!0*/'46(/0)*.!)+!96//'4!6*2!46206/0)*!>6.'2!

)*!/&'!<*)8*!7&:.0(6,!,68.;!!%&4)-1&!()97-/'4!9)2',0*15!8'!-*2'4./6*2!/&'!2''7!097,0(6/0)*.!)+!)-4!

3'4:!2'/60,'2!)>.'436/0)*6,!26/65!6*2!+)49-,6/'!*'8!/&')40'.!/)!./09-,6/'!+-4/&'4!)>.'436/0)*.;!

!

!
!"#$%&!'"W!V>5*+7<19!475>9107./!.3!1!21551!+1:!L>+40!46.A7/2!1!O*0!)+.)12107/2!.>0!06+.>26!1!<.991)47/2@!51447=*!
401+B!-1/:!21551!+1:!L>+404!1+*!144.<710*;!A706!06*!4>)*+/.=1!*8)9.47./4!.3!51447=*!401+4B!T6*!).A*+3>9!L>+404!.3!
21551!+1:4!1+*!)+.;><*;!L:!6.0!214!5.=7/2!0610!5.=*!.>0A1+;!06+.>26!06*!<.991)47/2!401+!A706!4)**;!<9.4*!0.!0610!
.3!97260B!T6*!5.40!;7401/0!;74<+*0*!4.>+<*!0610!614!L**/!.L4*+=*;!06>4!31+!7/!06*!>/7=*+4*!74!1!21551!+1:!L>+40B!!CD+*;70!
_*7?>/!e61/2@!HB&B!_..49*:@!KB!P*2*+@!'XX\@!K)]@!fXQ@!Wf`I!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#P!

4@;A<B9:C-*8:<KP8-789-!<L9:-<D-RE789QE7@A;T-!8C;@A;T-E6>-'QEP@6E7@<6--

J0*6,,:5!0/!0.!097)4/6*/!/)!4'9'9>'4!/&6/-96*:!)+!/&'!9)./!+64#4'6(&0*1!6*2!4'3),-/0)*64:!

20.()3'40'.!0*!6./4)*)9:!8'4'!*)/!.),',:!/&'!204'(/!4'.-,/!)+!)>.'436/0)*.!80/&!/','.()7'.!)4!*-9'40(6,!

.09-,6/0)*.!80/&!()97-/'4.;!e6/&'45!/&':!6,.)!.746*1!+4)9!/&'!09610*6/0)*!)+!0*.704'2!/&')40./.!/&0*<0*1!

0*!2''7!6*2!)4010*6,!86:.!6>)-/!&)8!/)!-*2'4./6*2!/&'!26/65!6*2!96<0*1!/'./6>,'!74'20(/0)*.!6>)-/!*'8!

02'6.;!!E=697,'.!46*1'!+4)9!/&'!74'20(/0)*!/&6/!/&'!(&'90(6,!','9'*/.!&'630'4!/&6*!&:24)1'*!6*2!&',0-9!

9-./!&63'!>''*!(4'6/'2!0*.02'!*-(,'64!+-4*6('.!0*!/&'!()4'.!)+!./64.5!/)!/&'!02'6!/&6/!/&'!0*+6*/!-*03'4.'!

-*2'48'*/!6!7'40)2!)+!'=/4'9',:!46702!!'=76*.0)*!(6,,'2!0*+,6/0)*5!/)!/&'!74'20(/0)*!)+!'=)/0(!)>?'(/.!,0<'!

>,6(<!&),'.5!*'-/4)*!./64.5!6*2!8&0/'!2864+.5!6*2!/&'!74'20(/0)*!/&6/!7,6*'/.!64'!6!/:70(6,!>:#74)2-(/!)+!

*)496,!./64!+)496/0)*;!!

H*!/&'!()90*1!2'(62'5!96?)4!(&6,,'*1'.!,))9!/&6/!4'A-04'!2'3',)79'*/!)+!+-*269'*/6,!*'8!

/&')40'.;!@>.'436/0)*.!6*2!()97-/'4!.09-,6/0)*.!64'!*'('..64:!()97)*'*/.5!>-/!/)!()97,'/'!/&'!76/&!

+4)9!20.()3'4:!/)!-*2'4./6*20*15!/&')40./.!80,,!*''2!/)!'='4(0.'!+4'',:!/&'04!09610*6/0)*.;!!!

!

+"'N',0-

9$528!(6!$&"!(/+*+'!1'2!"0()5$+('!(6!1,$/('(3+%1)!(.A"%$,!+'%)52+'*!4)1'"$,-!,$1/,-!

*1)1=+",-!1'2!$&"!5'+0"/,"!+$,")6!%1'!")5%+21$"!(5/!(/+*+',7!!!!

!

9%+"'%"!6/('$+"/!B5",$+(',!+'!$&+,!%1$"*(/8!1/":!

"! C(#!2+2!$&"!5'+0"/,"!."*+'D!

"! E&1$!#"/"!$&"!6+/,$!(.A"%$,!$(!)+*&$!54!$&"!5'+0"/,"!1'2!#&"'!2+2!$&"8!2(!+$D!!

"! C(#!2(!%(,3+%!,$/5%$5/",!6(/3!1'2!"0()0"D!

"! E&1$!1/"!$&"!%(''"%$+(',!."$#""'!21/F!1'2!)53+'(5,!31$$"/D!

"! E&1$!+,!$&"!6(,,+)!/"%(/2!(6!*1)1=8!1,,"3.)8!1'2!"0()5$+('!6/(3!$&"!6+/,$!,$1/,!

$(!$&"!4/","'$D!

"! C(#!2(!,$1/,!1'2!.)1%F!&()",!6(/3D!!

"! C(#!2(!%+/%53,$"))1/!2+,F,!"0()0"!1'2!6(/3!4)1'"$1/8!,8,$"3,D!

!

G./4)*)90(6,!.(0'*('!0.!/&'!./-2:!)+!)4010*.;!B&'4'!202!8'!()9'!+4)9!6.!6*!0*/',,01'*/!.7'(0'.!)*!

6!.0*1,'!7,6*'/!0*!6!36./!().9).i!!O)8!202!/&'!().9).!0/.',+!>'10*!6*2!&)8!202!/&'!+04./!./64.!6*2!/&'!

./4-(/-4'.!)+!./64!(,-./'4.5!16,6=0'.5!6*2!(,-./'4.!)+!16,6=0'.!640.'i!H.!)-4!-*03'4.'!?-./!)*'!)+!6*!0*+0*0/'!

*-9>'4!)+!)/&'4.!)*'!80/&!74)7'4/0'.!6,,)80*1!+)4!,0+'!)4!0.!0/!0*./'62!6*!'=/46)420*640,:!4'964<6>,'!

6*2!.0*1-,64!/&0*1i!!O)8!202!);*!g6,6=:5!I-*5!6*2!7,6*'/!E64/&!+)49i!%&'.'!A-'./0)*.5!'=74'..'2!0*!

20++'4'*/!86:.5!&63'!74)+)-*2,:!6++'(/'2!&-96*!>'0*1.!6(4)..!(-,/-4'.!+)4!6.!,)*1!6.!&-96*!/&)-1&/!&6.!

>''*!840//'*!2)8*!)4!74)7616/'2!/&4)-1&!)46,!/4620/0)*;!%&'!4'964<6>,'!+0*20*1.!)+!/&'!"W/&!('*/-4:!8'4'!

/&6/!/&'!-*03'4.'!&62!6!.0*1,'!'=7,).03'!)4010*5!6*2!/&6/!/&'!16,6=0'.5!./64.!6*2!7,6*'/.!8'!)>.'43'!64'!*)/!

)*,:!()99)*5!>-/!64'!/&'!'3),3'2!'=74'..0)*!)+!./4-(/-4'!'9>'22'2!80/&0*!/&'!-*03'4.'!.0*('!0/.!3'4:!

>'10**0*1!LJ01-4'!"#cM;!%&'.'!4'6,0C6/0)*.!&63'!>)/&!.(0'*/0+0(!6*2!7&0,).)7&0(6,!097,0(6/0)*.!6*2!/&':!

&63'!.768*'2!6!9-,/0/-2'!)+!+6.(0*6/0*1!A-'./0)*.!6>)-/!)-4!)4010*.!/&6/!8'!64'!46(0*1!/)8642.!6*.8'40*1!

0*!/&'!"$./!('*/-4:;!!

!

*89-+:@P@6-<D-789-$6@B9:;9M-*89-#E:=@9;7-R<Q967;-

B'!<*)8!+4)9!)>.'436/0)*.!)3'4!/&'!,6./!2'(62'!)+!/&'!90(4)863'!>6(<14)-*2!6*2!/&'!'64,:!

()*./0/-'*/.!)+!/&'!-*03'4.'!/&6/!/&'!-*03'4.'R6,,!96//'45!.76('5!6*2!/09'!0/.',+R>'16*!$U;V!>0,,0)*!:'64.!

61)!0*!/&'!>01!>6*1!6*2!8'!64'!*)8!/',,0*1!/&'!./)4:!)+!/&'!!-*03'4.'!80/&!6!()*+02'*('!/&6/!&6.!14)8*!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$W!

()*.02'46>,:!!)3'4!/&'!,6./!/'*!:'64.;!B'!/&0*<!/&6/5!?-./!6+/'4!/&'!>01!>6*15!/&'!-*03'4.'!86.!/)/6,,:!

20++'4'*/!+4)9!/)26:R*)*'!)+!/&'!','9'*/64:!764/0(,'.!/&6/!8'!<*)8!()97).'!/&'!96//'4!)+!/)26:!8'4'!

74'.'*/;!!%&'!-*03'4.'!86.!6*!0*(4'20>,:!2'*.'!<*)/!)+!&01&,:!(-43'2!.76('/09';!%&'*!(69'!6*!'46!)+!

().90(!0*+,6/0)*5!2-40*1!8&0(&!/&'!-*03'4.'!46702,:!'=76*2'2!>:!6!/4-,:!'*)49)-.!+6(/)4!L6/!,'6./!6!+6(/)4!

)+!$W"X!0*!14)8/&UM;!%&'!,68.!)+!A-6*/-9!9'(&6*0(.!.-11'./!/&6/!46*2)9!+,-(/-6/0)*.!6/!/&'!/09'!)+!

0*+,6/0)*!8)-,2!&63'!74)2-('2!90(4).()70(!2'*.0/:!36406/0)*.!+4)9!7,6('!/)!7,6('5!8&0(&!'=76*2'2!80/&!

/&'!-*03'4.'!/)!>'(69'!96(4).()70(!36406/0)*.!/)26:;!e'964<6>,:5!6./4)7&:.0(0./.!64'!6>,'!/)!()**'(/!/&'!

106*/!+0,69'*/.!6*2!3)02.!0*!/&'!14'6/!().90(!8'>!)+!16,6=0'.!/)!/&'!.''2.!+4)9!8&0(&!/&':!14'8;!

O)8'3'45!?-./!6.!/&'!(6-.'!)+!/&'!(-44'*/!6((','46/0)*!0.!-*<*)8*5!/&'!-*2'4,:0*1!2'/60,'2!7&:.0(.!)+!

0*+,6/0)*!0.!./0,,!6!()97,'/'!9:./'4:;!

G>)-/!cWW5WWW!:'64.!6+/'4!/&'!>01!>6*15!/&'!()*/0*-'2!'=76*.0)*!6*2!()),0*1!)+!/&'!-*03'4.'!&62!

24)77'2!/&'!/'97'46/-4'!/)!6>)-/!/&4''!/&)-.6*2!2'14''.5!8&0(&!86.!()),!'*)-1&!+)4!/&'!+04./!6/)9.!/)!

+)49;!!%&0.!0.!/&'!'7)(&!)+!`4'()9>0*6/0)*a;!G!+-*269'*/6,!(&6*1'!0*!/&'!-*03'4.'!)((-44'2!6/!/&6/!/09'!

8&'*!/&'!().9).!8'*/!+4)9!>'0*1!+0,,'2!80/&!6!7,6.96!/&6/!86.!)76A-'!/)!,01&/!0*/)!6*!6/)90(!16.!

/&4)-1&!8&0(&!,01&/!()-,2!+4'',:!76..;!H/!0.!/&0.!+4'',:!./4'690*1!46206/0)*!/&6/!8'!)>.'43'!6/!4620)!

863','*1/&.!6.!/&'!+60*/!1,)8!<*)8*!6.!/&'!Z).90(!]0(4)863'!N6(<14)-*2!LZ]NM;!!%&'!*'64!

-*0+)490/:!)+!/&'!Z]N!)>.'43'2!6(4)..!/&'!.<:!6*2!/&'!*6/-4'!)+!/&'!90*-/'!>401&/*'..!+,-(/-6/0)*.!8'!

9'6.-4'!0*!/&'!Z]N!64'!?-./!8&6/!0.!'=7'(/'2!0+!0*+,6/0)*!)((-44'2;!%&'!Z]N!0.!/&'4'+)4'!6!+6*/6./0(!

.01*6,!/',,0*1!-.!6>)-/!/&'!'64,:!-*03'4.'c;!!

-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
U!@*'!&-*24'2!/40,,0)*!/40,,0)*;!
c!%&'!$PVQ!6*2!"WWX!Y)>',!K40C'.!0*!7&:.0(.!8'4'!68642'2!/)!G9'40(6*.!+)4!Z]N!4'.'64(&;!

!
!

!"#$%&!'"\!J*30!)1/*9,!!"512*!.3!06*!07/:!39><0>107./4!7/!0*5)*+10>+*!"!+.>269:!0*/!)1+04!)*+!57997./!!"!.3!
06*!D.457<!-7<+.A1=*!E1<F2+.>/;!14!.L4*+=*;!L:!06*!_-KG!410*9970*B!T6*!+1;7107./!0610!74!.L4*+=*;!A14!
*5700*;!A6*/!06*!$/7=*+4*!A14!+.>269:!3.>+!6>/;+*;!06.>41/;!:*1+4!.9;B!T6*!+*;!+*27./4!1+*!A1+5*+!1/;!
06*!L9>*!+*27./4!<.9;*+B!K!<1+*3>9!1/19:474!.3!0674!;101!46.A4!0610!06*+*!74!1!)+*3*++*;!1/2>91+!4<19*!.3!(!
;*2+**!"!1L.>0!06*!47Z*!.3!06*!5../!"!<199*;!06*!37+40!1<.>407<!)*1F!7/!06*!;1+F!5100*+!;*/470:!<./017/7/2!
+.>269:!1!6>/;+*;!06.>41/;!219187*4!97F*!.>+!-79F:!_1:!21918:B!CD+*;70,!!VKHKd!_79F7/4./!-7<+.A1=*!
K/74.0+.):!G+.L*!H<7*/<*!T*15BI!!%7260!)1/*9,!!T6*!415*!3*10>+*!<1/!L*!4**/!7/!06*!;740+7L>07./!.3!219187*4!
1+.>/;!>4!0.;1:!14!*867L70*;!L:!06*!H9.1/!a727019!HF:!H>+=*:!7/!1!'B`!;*2+**!067<F!497<*!.3!06*!/.+06*+/!
*?>10.+719!4F:!A6*+*!<.9.+!<.++*4)./;4!0.!21918:!9>57/.470:B!P*+*!70!74!<199*;!1!E1+:./!K<.>407<!N4<799107./B!
T6*!*8)1/47./!.3!06*!>/7=*+4*!L:!1!31<0.+!.3!1!06.>41/;!51F*4!06*!47Z*!.3!06*!3*10>+*!1L.>0!3.>+!6>/;+*;!
57997./!97260!:*1+4B!-./70.+7/2!06*!2+.A06!.3!0674!3*10>+*!14!06*!>/7=*+4*!*8)1/;4!74!./*!.3!06*!L*40!
1))+.1<6*4!0.!>/;*+401/;7/2!06*!L*61=7.+!.3!;1+F!*/*+2:B!CD+*;70,!-7<61*9!E91/0./!1/;!H9.1/!a727019!HF:!
H>+=*:!CHaHHI!D.991L.+107./@!600),ddAAAB4;44B.+2BI!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$$!

*89-2@:;7-0<K:A9;-<D-&@P87-E6>-789-#6>-<D-789-(<;Q@A-4E:S-)P9;--

J),,)80*1!/&'!4'()9>0*6/0)*!6*2!/&'!+)496/0)*!)+!/&'!+04./!6/)9.5!/&'!'64,:!-*03'4.'!86.!6!*'64,:!

+)49,'..!7409)4206,!.)-7!)+!264<!96//'4!6*2!16.T!/&'4'!8'4'!*)!16,6=0'.5!./64.5!)4!7,6*'/.;!!%&'!

>6(<14)-*2!46206/0)*!&62!6!/'97'46/-4'!/&6/!A-0(<,:!()),'2!/)!6!/'97'46/-4'!>',)8!/&6/!)+!/&'!()),'./!

./64.!6*2!>4)8*!2864+.!<*)8*!/)26:;!%&0.!86.!/4-,:!/&'!264<!61'.;!O)8'3'45!/&0*1.!>'16*!/)!(&6*1'!

8&'*!/&'!.,01&/,:!2'*.'4!4'10)*.!,'+/!)3'4!+4)9!0*+,6/0)*!>'16*!/)!()*/46(/!-*2'4!/&'!4','*/,'..!7-,,!)+!

14630/:;!H/!/))<!6!+'8!&-*24'2!90,,0)*!:'64.5!>-/!'3'*/-6,,:!/&'.'!2'*.'!4'10)*.!163'!>04/&!/)!6!3640'/:!)+!

)>?'(/.R/&'!+04./!./64.5!6*2!>,6(<!&),'.!8&0(&!1,)8'2!/&4)-1&!6((4'/0)*!)+!96//'4R.)!/&6/!/&'!-*03'4.'!

>'(69'!+0,,'2!80/&!,01&/!LJ01-4'!"#dM;!

%&0.!'3'*/!.01*6,'2!/&'!'*2!)+!/&'!264<!61'!6*2!/&'!268*!)+!/&'!-*03'4.'!6.!8'!<*)8!0/!/)26:;!!

%&0.!+04./!1'*'46/0)*!)+!./64.!R!962'!7-4',:!+4)9!/&'!>01!>6*1S.!4'.02-'!)+!&:24)1'*!6*2!&',0-9!R!96:!

&63'!>''*!-*-.-6,,:!96..03'!6*2!&)/!()9764'2!/)!/)26:S.!./64.!,0<'!/&'!I-*;!%&'04!0*/'*.'!-,/4630),'/!

,01&/!/463','2!)-/!0*/)!/&'!.-44)-*20*1!-*03'4.'!6*2!!./4-(<!/&'!6/)9.!/&'4'5!>4'6<0*1!96*:!)+!/&'9!6764/!

0*/)!*-(,'0!6*2!','(/4)*.;!%&0.!<':!9)9'*/!0*!().90(!&0./)4:!0.!/&'4'+)4'!(6,,'2!/&'!'7)(&!)+!

`4'0)*0C6/0)*a;!%&'!(&646(/'40C6/0)*!)+!/&0.!/46*.0/0)*!6*2!0/.!.76/06,!./4-(/-4'!0.!>'0*1!6//'97/'2!>:!

14)-*2#>6.'2!4620)!6*/'**6';!!

!
!"#$%&!'"`!T6*!<.457<!075*97/*@!3+.5!7/39107./!0.!06*!37+40!401+4!1/;!219187*4!0.!06*!<>++*/0!>/7=*+4*B!T6*!
<61/2*!7/!06*!=*+07<19!A7;06!+*)+*4*/04!06*!<61/2*!7/!06*!+10*!.3!06*!*8)1/47./!.3!06*!>/7=*+4*@!3+.5!
*8)./*/0719!*8)1/47./!;>+7/2!06*!*).<6!.3!7/39107./!3.99.A*;!L:!9./2!)*+7.;!.3!1!49.A7/2!*8)1/47./!
;>+7/2!A67<6!06*!219187*4!1/;!91+2*!4<19*!40+><0>+*4!3.+5*;!06+.>26!06*!3.+<*!.3!2+1=70:@!0.!1!+*<*/0!
1<<*9*+107./!.3!06*!*8)1/47./!.=*+!06*!9140!+.>269:!L7997./!:*1+4!;>*!0.!06*!5:40*+7.>4!;1+F!*/*+2:B!
D+*;70,!VKHK!_79F7/4./!-7<+.A1=*!K/74.0+.):!G+.L*!H<7*/<*!T*15B!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$"!

%&'.'!'3'*/.!,0'!,641',:!0*!/&'!4'6,9!)+!/&')4:!/)26:!6*2!'=0./0*1!/','.()7'.!(6*!>64',:!74)>'!/&0.!

9:./'40)-.!'46;!@3'4!/&'!*'=/!2'(62'5!8'!'=7'(/!/&0.!/)!(&6*1';!G!*'8!80*2)8!)*!/&'!().9).!0.!>'0*1!

)7'*'2!0*!.'3'46,!863','*1/&.T!e620)!6./4)*)9'4.!64'!()*./4-(/0*1!/','.()7'.!/&6/!80,,!/',,!-.!8&'*!6*2!

8&'4'!/&'!+04./!./64.!0*!/&'!-*03'4.'!+)49'2!>:!96770*1!/&'04!'++'(/!)*!/&'!7409)4206,!&:24)1'*!6/!/&'!'*2!

)+!/&'!264<!61'.!6*2!64'!7,6**0*1!/&).'!/&6/!80,,!>'!6>,'!/)!204'(/,:!)>.'43'!/&'!7409)4206,!&:24)1'*!

6/)9.!/&6/!7'49'6/'2!/&'!264<!61'.!)+!/&'!-*03'4.'!LJ01-4'!"#XM;![641'!j#46:!/','.()7'.!(6*!2'/'(/!/&'!

+04./!96..03'!>,6(<!&),'.!6*2!A-6.64.!6/!3'4:!14'6/!20./6*('.;!B&0,'!/&'!`+04./!./64.a!64'!9)./,:!,0<',:!/))!

+60*/!/)!)>.'43'!0*20302-6,,:5!/&':!.&)-,2!+)49!0*!/&'!(),,67.0*1!(,-97.!)+!16.!/&6/!64'!/&'!.96,,!>-0,20*1!

>,)(<.!)+!+-/-4'!16,6=0'.!,0<'!)-4!]0,<:!B6:;!G[]G!6*2!/&'!Eh[G!80,,!2'/'(/!6*2!()*2-(/!./-20'.!)+!

96*:!)+!/&'.'!74)/)16,6=0'.;!^BI%!.&)-,2!>'!6>,'!/)!0961'!/&'9!6.!8',,5!8&0,'!/&'!74)7).'2!*'=/!

1'*'46/0)*!)+!106*/!14)-*2#>6.'2!)7/0(6,k0*+464'2!/','.()7'.!8)-,2!0*3'./016/'!/&'.'!+04./!)>?'(/.!0*!2'/60,!

L9'6.-4'!/&'04!96..5!(&'90(6,!()97).0/0)*5!6*2!61'.M;!!%&'4'!0.!6,.)!14)80*1!'302'*('!/&6/!96*:!

16996#46:!>-4./.!64'!/&'!'=7,).03'!2'6/&.!)+!3'4:!96..03'!./64.!80/&!/&'!-*-.-6,!(&'90(6,!()97).0/0)*.!

'=7'(/'2!+)4!/&'!+04./!./64.!L*'64,:!2'3)02!)+!','9'*/.!&'630'4!/&6*!&:24)1'*!6*2!&',0-9M;!!%&'!./-2:!)+!

/&'04!30),'*/!2'6/&.!)++'4.!6*)/&'4!86:!/)!,'64*!6>)-/!/&'!+04./!./64.;!

-

!

!"#$%&!'"f!T.),!!H<6*5107<!.3!06*!*=.9>07./!3+.5!9*30!0.!+7260!.3!1/!7/39107./1+:!>/7=*+4*!0.!+*<.5L7/107./!
0.!+*7./7Z107./!1/;!37+40!401+d21918:!3.+5107./!0.!0.;1:g4!&1+06"L.>/;!0*9*4<.)*4B!!!N=*+917;!7/!079*4!1+*!
)+*;7<0*;!'(<5!472/194!3+.5!06*!->+<674./!_7;*37*9;!K++1:B!E.00.5,!T6*!415*!472/194!;*0*<0*;!10!(`X!
-PZ!7/!1/!199"4F:!51)!3+.5!06*!G+*<747./!K++1:!0.!G+.L*!06*!&).<6!.3!%*7./7Z107./B!!CD+*;70,!K40+.'X(X!%!"!
7/)>0!./!P&%K!3.+!06*!<.5).470*@!A706!7/;7=7;>19!7512*4!3+.5!HB!aO.+2.=4F7@!HB!!>+91/*00.@!]B!J1Z7.@!KB!
G1+4./4!*0!19BI!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$U!

*89-+:@P@6-<D-NE=EU@9;-E6>-&E:P9H0AE=9-07:KA7K:9-

%&'!.96,,!74)/)#16,6(/0(!+4619'*/.!()*/60*0*1!/&'!+04./!./64.!8'4'!'9>'22'2!0*!&6,).!)+!264<!

96//'45!8&0(&!+)49'2!+04./!6*2!74)302'2!9)./!)+!/&'!/)/6,!96..;!%&4)-1&-/&'04!9-/-6,!14630/6/0)*6,-

6//46(/0)*5-/&'.'!.96,,!+4619'*/.!)+!16.!6*2!264<!96//'4!8)-,2!&63'!.,)8,:!+6,,'*!/)8642.!)/&'4!.-(&!

)>?'(/.5!(),,02'25!6*2!/&'*!9'41'2!0*/)!,641'4!)>?'(/.;!%&0.!74)('..!()*/0*-'2!)3'4!/&'!'*/04'!&0./)4:!)+!/&'!

-*03'4.'T!0*!/&'!2'*.'./!4'10)*.5!.96,,!)>?'(/.!9'41'!/)!+)49!9'20-9#.0C'2!)>?'(/.!8&0(&!,6/'4!9'41'!/)!

+)49!,641'!)>?'(/.!LJ01-4'!"#VM;!@3'4!/09'!'3'*!,641'4!./4-(/-4'.!+)49T!14)-7.!6*2!(,-./'4.!)+!16,6=0'.5!

6*2!/&'!+0,69'*/.!/&6/!()**'(/!/&'.'!(,-./'4.!/)!)*'!6*)/&'4!0*!/&'!36./!().90(!8'>;!!

%&6*<.!/)!96?)4!.-43':.!)+!/&'!,6./!2'(62'5!8'!*)8!&63'!6!74'(0.0)*!967!)+!/&'!().90(!

(64/)1467&:!)+!/&'!74'.'*/#26:!,)(6,!-*03'4.'!/&6/!0.!/&'!4'.-,/!)+!/&0.!74)('..!)+!9'410*1;!@3'4!/&'!*'=/!

2'(62'!0/!80,,!>'!6!&01&!740)40/:!/)!'=/'*2!.-(&!74'(0.0)*!96770*1!)3'4!().90(!/09'T!/)!&63'5!0*!'++'(/5!6!

$U#>0,,0)*#:'64#,)*1!9)30'!/&6/!/46('.!/&'!>-0,2#-7!)+!./4-(/-4'!.0*('!/&'!-*03'4.'!+04./!>'(69'!/46*.764'*/!

/)!,01&/;!%&0.!(6*!>'!2)*'!>:!-.0*1!4620)!/','.()7'.!/)!74)302'!9)4'!2'/60,'2!967.!)+!/&'!().90(!

90(4)863'!>6(<14)-*2!6*2!/)!2'/'(/!/&'!6/)90(!&:24)1'*!16.!6,,!/&'!86:!>6(<!0*/)!/&'!264<!61'.5!>:!

-.0*1!,641'!.7'(/4).()70(!.-43':.!0*!/&'!30.0>,'!6*2!*'64#0*+464'2!/)!/46('!/&'!20./40>-/0)*!)+!16,6=0'.5!>:!

-.0*1!14630/6/0)*6,!,'*.0*1!/)!/46('!/&'!20./40>-/0)*!)+!/&'!264<!96//'4!&6,).5!>:!-,/4630),'/!.7'(/4).()70(!

.-43':.!/)!967!)-/!/&'!8649!/'*-)-.!16.!,:0*1!0*!/&'!36./!().90(!+0,69'*/.5!6*2!>:!4620)!I-*:6'3#

l',S2)30(&!'++'(/!6*2!j#46:!.-43':.!/&6/!4'3'6,!/&'!20./40>-/0)*!)+!/&'!&)/!16.!+)-*2!0*!14)-7.!6*2!(,-./'4.!

)+!16,6=0'.;!

!

!
!"#$%&!'"R!T674!*/91+2*5*/0!.3!)1+0!.3!06*!P>LL9*!$90+1!a**)!!7*9;!46.A4!;7401/0!:.>/2!219187*4!7/!06*!)+.<*44!
.3!3.+57/2U!4*=*+19!21918:!5*+2*+4!1/;!>/>4>19!40+><0>+*4!1+*!*=7;*/0B!D+*;70,!VKHK@!&HK@!HB!E*<FA706!1/;!06*!
P>LL9*!$90+1!a**)!!7*9;!0*15B!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$c!

])./!./64.!80/&!96..'.!.96,,'4!/&6*!/&6/!)+!/&'!I-*!80,,!,03'!'3'*!,)*1'4!/&6*!/&'!(-44'*/!61'!)+!

/&'!-*03'4.';!!%&0.!9'6*.!/&6/!,)8#96..!./64.!/&6/!+)49'2!6/!6*:!/09'!)3'4!/&'!&0./)4:!)+!/&'!-*03'4.'!64'!

./0,,!74'.'*/!0*!16,6=0'.!/)26:;!%&-.5!2'/60,'2!./-20'.!)+!/&'!7)7-,6/0)*.!)+!./64.!80/&0*!6!16,6=:!74)302'!6!

+)..0,!4'()42!/&6/!/46('.!/&'!&0./)4:!)+!./64!+)496/0)*!)3'4!/&'!8&),'!()-4.'!)+!/&'!16,6=:S.!'3),-/0)*;!I-(&!

./-20'.!6,.)!/46('!/&'!>-0,2!-7!)+!/&'!&'63:!','9'*/.!0*!/&'!16,6=:!6.!.-(('..03'!1'*'46/0)*.!)+!./64.!

+)49'25!()*3'4/'2!/&'04!,01&/!','9'*/.!0*/)!&'630'4!)*'.5!6*2!/&'*!'=7,)2'25!()*/40>-/0*1!/&'04!*'8,:!

+)49'2!&'630'4!','9'*/.!/)!/&'04!.-44)-*20*1.;!%&0.!)>.'436/0)*6,!6774)6(&!0.!(-44'*/,:!746(/0(6,!)*,:!0*!

/&'!]0,<:!B6:!6*2!0/.!*'64'./!*'01&>)4.;!J-/-4'!1'*'46/0)*.!)+!)7/0(6,!/','.()7'.!0*!.76('!6*2!,641'!

14)-*2#>6.'2!/','.()7'.!80,,!'*6>,'!-.!/)!'=/'*2!/&0.!/'(&*0A-'!+64/&'4!6+0',2!6*2!./-2:!/&'!&0./)40'.!)+!

/&'!+-,,!46*1'!)+!16,6=0'.!>:!09610*1!/&'04!./',,64!7)7-,6/0)*.;!!!

!

*89-+:@P@6-<D-%=EAS-3<=9;-

H*!/&'!76./-2'(62'!8'!&63'!20.()3'4'2!/8)!4'964<6>,'!/&0*1.!6>)-/!>,6(<!&),'.;!%&'!+04./!0.!/&6/!

.-7'496..03'!>,6(<!&),'.R)>?'(/.!80/&!96..'.!)+!6!90,,0)*!/)!>0,,0)*.!)+!/09'.!/&'!96..!)+!/&'!I-*R64'!

+)-*2!0*!/&'!('*/'4.!)+!6,,!16,6=0'.!6/!,'6./!6.!96..03'!6.!)-4!]0,<:!B6:;!%&0.!9'6*.!/&6/!/&'!+)496/0)*!)+!

>,6(<!&),'.!0.!./4)*1,:!4',6/'2!/)!/&'!+)496/0)*!)+!16,6=0'.;!%&'!.'()*2!0.!/&6/!.-7'496..03'!>,6(<!&),'.!

8'4'!6,4'62:!74'.'*/5!6*2!14)80*1!46702,:5!6/!6!/09'!,'..!/&6*!6!>0,,0)*!:'64.!6+/'4!/&'!>01!>6*15!8&'*!/&'!

+04./!16,6=0'.!8'4'!>'0*1!6..'9>,'2;!!%&0.!./460*.!)-4!-*2'4./6*20*1!)+!/&'!'64,:!-*03'4.'T!&)8!()-,2!.-(&!

2'*.'!6*2!96..03'!)>?'(/.!&63'!+)49'2!.)!46702,:i!B&0(&!+)49'2!+04./T!/&'!>,6(<!&),'!)4!/&'!16,6=:!

64)-*2!0/i!!e620)!)>.'436/0)*.!)+!./64#+)490*1!9),'(-,64!16.!0*!.)9'!)+!/&'!9)./!20./6*/!16,6=0'.!.-11'./!

6!>,6(<!&),'!0.!74'.'*/!>'+)4'!/&'!+)496/0)*!)+!6!96..03'!16,6(/0(!&6,);!!G[]G!6*2!/&'!Eh[G!96:!

74)302'!9)4'!.-(&!'=697,'.;!

N-/!8'!(6**)/!6*.8'4!/&'.'!A-'./0)*.!2'+0*0/03',:!:'/5!>'(6-.'!8'!2)!*)/!&63'!6!4)>-./!/&')4:!+)4!

&)8!.-7'496..03'!>,6(<!&),'.!+)49;!H*!/&'!()90*1!2'(62'!8'!'=7'(/!6!96?)4!>4'6</&4)-1&!0*!)-4!

-*2'4./6*20*1;!G!.76('#>6.'2!)>.'436/)4:!/)!2'/'(/!14630/6/0)*6,!46206/0)*!80,,!6,,)8!-.!/)!9'6.-4'!/&'!

46/'!6/!8&0(&!9'41'4.!>'/8''*!,'..#96..03'!>,6(<!&),'.!()*/40>-/'2!/)!/&'!+)496/0)*!74)('..;!G4'!/&'!

.-7'496..03'!>,6(<!&),'.!8'!(6*!*)8!2'/'(/!)*,:!/&'!m/07#)+#/&'#0('>'41S!L/&'!>011'./!9'9>'4.!)+!6!36./!

-*.''*!7)7-,6/0)*Mi!D''7!09610*1!.-43':.!0*!/&'!*'64#0*+464'2!6*2!j#46:5!80/&!+),,)8#-7!.7'(/4).()7:!

80/&!^BI%!6*2!14)-*2#>6.'2!'=/4'9',:#,641'!/','.()7'.5!80,,!2'/'(/!6*2!./-2:!/&'!14)8/&!)+!/&'!,'..!

96..03'!)>?'(/.!/&4)-1&!/&'!(67/-4'!)+!16.!6*2!6(()976*:0*1!'90..0)*!)+!','(/4)961*'/0(!46206/0)*;!

%&'.'!.-43':.!80,,!6,.)!6,,)8!-.!/)!.'64(&!+)4!.-(&!>,6(<!&),'.!6/!'3'*!'64,0'4!'46.T!>6(<!/)!/&'!'*2!)+!/&'!

264<!61'.;!!

!

*89-+:@P@6-<D-07E:;-E6>-!=E697;-

[))<0*1!-7!)*!6!(,'64!*01&/!+4)9!6!264<!,)(6/0)*5!8'!.''!/&6/!/&'!.<:!0.!+-,,!)+!./64.;!!%','.()70(!

)>.'436/0)*.!>:!g6,0,')!4'3'6,'2!/&6/!/&'!]0,<:!B6:S.!8&0/'!>6*2!/463'4.0*1!&01&!6(4)..!/&'!.-99'4!6*2!

+6,,!.<:!(6*!>'!4'.),3'2!0*/)!()-*/,'..!./64.;!g6C0*1!-7)*!/&'!80*/'4!()*./',,6/0)*!)+!@40)*5!/&'!.&647!':'!

80,,!*)/'!/&'!+-CC:!@40)*!Y'>-,6!LJ01-4'!"#c#UM!80/&!0/.!*-4.'4:!)+!./64.!>)4*!`:'./'426:a!0*!().90(!

/09'R*)/!,)*1!6+/'4!/&'!+04./!&-96*.!86,<'2;!!Y'64>:!0.!/&'!+69'2!K,'062'.!./64!(,-./'4R+)49'2!8&'*!

20*).6-4.!./0,,!4)69'2!/&'!E64/&;!!H*!()*/46./5!.)9'!./64.!)+!)-4!16,6=:!64'!*'64,:!6.!),2!6.!/&'!-*03'4.'!

0/.',+;!%&'!./)4:!)+!&)8!.-(('..03'!1'*'46/0)*.!)+!./64.!+)49!)-/!)+!/&'!16.!6*2!2-./!0*!/&'!0*/'4./',,64!

9'20-9!0*!>)/&!>'*01*!6*2!'=)/0(!'*304)*9'*/.!0.!+-*269'*/6,!/)!)-4!-*2'4./6*20*1!)+5!)*!/&'!,641'4!

.(6,'5!/&'!16,6=0'.!0*!8&0(&!./64.!4'.02'!6*25!)*!/&'!.96,,'4!.(6,'5!/&'!7,6*'/64:!.:./'9.!/&':!901&/!&)./;!!

B&6/!86.!0/!6>)-/!/&'!I-*S.!>04/&!'*304)*9'*/!)4!0/.!./64!+)496/0)*!74)('..!/&6/!2'/'490*'2!/&'!

+0*6,!74)7'4/0'.!)+!)-4!.),64!.:./'9!3'4.-.!/&6/!)+!)/&'4!7,6*'/64:!.:./'9.i!LI''!N)=!"#";M!!O)8!6*2!)*!

8&6/!/09'!.(6,'!202!/&'!I),64!96..!>-0,2!-75!6*2!&)8!9-(&!16.!6*2!2-./!8'4'!,'+/!)3'4!+)4!7,6*'/!

+)496/0)*i!!O)8!46702,:!202!/&'!&01&#'*'41:!46206/0)*!)+!:)-*1!./64.!20.7'4.'!/&'04!16.!20.<.5!'*20*1!/&'!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$d!

7&6.'!)+!96?)4!7,6*'/!+)496/0)*i!!D)!6,,!'*304)*9'*/.!:0',2!/&'!.69'!96..!20./40>-/0)*!)+!./64.!6*2!8&6/!

2'/'490*'.!/&'!,)8'4!6*2!-77'4!96..!,090/.!0*!/&'!20./40>-/0)*!LJ01-4'!"#QMi!B&6/!0.!/&'!./64!+)496/0)*!

&0./)4:!)+!)-4!16,6=:!0*!764/0(-,645!6*2!)+!16,6=0'.!0*!1'*'46,i!!D)'.!./64!+)496/0)*!4'1-,6/'!0/.',+!)4!64'!

/&'4'!'=/'4*6,!+6(/)4.!6/!8)4<i!

G!<':!609!)+!./-20'.!0*!/&'!*'=/!2'(62'!0.!/)!-*2'4./6*25!/&4)-1&!>)/&!)>.'436/0)*.!6*2!/&')4:5!

/&'!74)('..!)+!./64!+)496/0)*!)3'4!().90(!/09';!N'10**0*1!*'64!&)9'5!2'/60,'2!.7'(/4).()70(!

9'6.-4'9'*/.!6/!.&)4/!4620)!863','*1/&.!80,,!/46(<!/&'!0*/'4*6,!2:*690(.!)+!/&'!2-./#'*.&4)-2'2!

9),'(-,64!(,)-2.!8&0(&!+4619'*/!6*2!.''2!/&'!./64!+)490*1!()4'.!80/&0*!6!+'8!&-*24'2!,01&/!:'64.!)+!)-4!

I-*!LJ01-4'!"#"#$M;!!g03'*!/&'!097)4/6*('!)+!&01&#96..!./64.!/)!/&'!74)2-(/0)*!6*2!20.7'4.6,!)+!&'63:!

','9'*/.5!-*2'4./6*20*1!/&'04!74)7)4/0)*!0*!>)/&!/&'!>'*01*!6*2!9)4'!'=/4'9'!./64!+)490*1!'*304)*9'*/.!

0.!(40/0(6,!/)!/46(<0*1!/&'!&'63:!','9'*/!&0./)4:!)+!/&'!-*03'4.';!

!

!!

!
!
!"#$%&!'"Q!T674!P>LL9*!7512*!46.A4!1!:.>/2!C!`!57997./!:*1+4!.9;I!<9>40*+!.3!51447=*!401+4!*+.;7/2!06*!
;>40:!510*+719!1+.>/;!06*5!7/!1!+*27./!7/!.>+!/*726L.+7/2!21918:@!06*!H5199!-12*991/7<!D9.>;B!D+*;70,!
VKHK@!&HK@!1/;!P>LL9*!P*+7012*!0*15!CHTH<"dK$%KIB!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$X!

%+G-5H5-*89-+:@P@6-<D-!=E697;-

!

G+/'4!,0/'46,,:!('*/-40'.!)+!.7'(-,6/0)*!6.!/)!&)8!)-4!)8*!7,6*'/64:!.:./'9!+)49'25!/&'!76./!/8)!

2'(62'.!)+!14)-*2#!6*2!.76('#>6.'2!6./4)*)9:!&63'!4'.),3'2!/&'!1'*'46,!A-'./0)*!)+!7,6*'/64:!)4010*T!

7,6*'/.!+)49!0*!/&'!20.<.!)+!16.5!2-./5!6*2!0('!/&6/!()99)*,:!.-44)-*2!*'8,:!>)4*!./64.;!!!

%&6/!.-(&!20.<.!64'!.''*!64)-*2!9)4'!/&6*!QWn!)+!/&'!:)-*1'./!./64.!0*!*'64>:!./',,64!*-4.'40'.!

./4)*1,:!097,0'.!/&6/!7,6*'/.!64'!6!+4'A-'*/!)-/()9'!)+!./64!+)496/0)*;!!N-/!/&'!2'/60,.!)+!&)8!7,6*'/.!

+)49!80/&0*!20.<.!64'!./0,,!>'0*1!4'3'6,'2!>:!(-44'*/!6./4)*)90(6,!/'(&*0A-'.!0*(,-20*1!09610*1!+4)9!

O->>,'5!I70/C'45!6*2!/&'!,641'./!14)-*2#>6.'2!/','.()7'.5!7,-.!/&')4'/0(6,!./-20'.!0*(,-20*1!()97-/'4!

9)2',0*1;!!D0.<.!./64/!)-/!>'0*1!2)90*6/'2!>:!16.R/&'!&:24)1'*!6*2!&',0-9!)+!/&'!7409)4206,!().9).!

.6,/'2!80/&!/&'!&'63:!','9'*/.!)-/!)+!8&0(&!7,6*'/.!6*2!,0+'!64'!()97).'2!o!6*2!'3),3'!80/&!/09'!0*/)!

/&0**'4!2-./#)*,:!./4-(/-4'.;!B&0,'!9)./!0+!*)/!6,,!./64.!,0<'!)-4!I-*!96:!7)..'..!20.<.!'64,:!0*!/&'04!

&0./)40'.5!&)8!96*:!)+!/&'.'!/-4*!0*/)!7,6*'/64:!.:./'9.!0.!*)/!<*)8*;!

@3'4!/&'!76./!2'(62'!+6(0,0/0'.!.-(&!6.!YGIGS.!I70/C'4!I76('!%','.()7'!6*2!/&'!+'2'46,,:!

.-77)4/'2!ZGe]G5!I]G5!6*2!h[G!/','.()7'.5!6*2!3640)-.!.76('#!6*2!14)-*2#>6.'2!()4)*)1467&0(!

0*./4-9'*/.!&63'!6236*('2!)-4!-*2'4./6*20*1!)+!20.<!74)7'4/0'.!6*2!'3),-/0)*!()*.02'46>,:;!%&'!*'=/!

2'(62'!)+!6./4)*)90(6,!+6(0,0/0'.!.&)-,2!&63'!/&'!(676>0,0/:!/)!.''!/&'!'++'(/.!)+!:)-*1!7,6*'/.!

'9>'22'2!80/&0*!/&'!20.<.!+4)9!8&'*('!/&':!64).';!

H.!/&'!/:70(6,!)-/()9'!)+!7,6*'/!+)496/0)*!16.!106*/!8)4,2.!80/&!76*)7,0'.!)+!.6/',,0/'.5!,0<'!

^-70/'4!6*2!I6/-4*5!)4!4)(<:!8)4,2.!,0<'!/&'!E64/&!80/&!6/9).7&'4'.!6*2!.-4+6('!,0A-02.!./6>0,0C'2!>:!

>'0*1!.-0/6>,:!*'64!/)!./6>,'!764'*/!./64.!,0<'!/&'!I-*5!)4!.)9'!()97,'/',:!20++'4'*/!<0*2!)+!)>?'(/!/&6/!

0.!*)/!4'74'.'*/'2!0*!)-4!I),64!I:./'9i!%&'!6*.8'4!/)!/&0.!A-'./0)*!80,,!4'A-04'!6!()97,'/'!('*.-.!)+!

7,6*'/64:!.:./'9.!0*!/&'!*'64>:!7)4/0)*!)+!)-4!16,6=:;!N:!()970,0*1!/&'!./6/0./0(.!)+!7,6*'/64:!.0C'.5!

96..'.5!6*2!)4>0/.!+)4!6!46*1'!)+!7,6*'/64:!.:./'9.!64)-*2!./64.!)+!20++'4'*/!96..'.5!()97).0/0)*.5!6*2!

61'.5!0/!80,,!>'!7)..0>,'!/)!160*!2''7!0*.01&/!0*/)!/&'!74)('..'.!>:!8&0(&!8)4,2.!.-(&!6.!)-4!)8*!()9'!

0*/)!>'0*1;!

!

!

!
!

!"#$%&!'"'"(!!"512*4!.3!;>40!;74F4!1+.>/;!:.>/2!401+4B!J*30,!7512*!01F*/!A706!06*!P>LL9*!H)1<*!T*9*4<.)*!.3!
;74F!1+.>/;!06*!:.>/2@!`"57997./":*1+".9;!401+!Pa(\(`fSB!D+*;70,!VKHK@!-B!D915)7/!CHTH<"I@!PB!!.+;!C]P$I@!#B!
"997/2A.+06!C$DNdJ7<FI@!]B!M+740!CHTH<"I@!aB!K+;791!C]P$I@!aB!#.975.A4F7!C]P$I@!06*!KDH!H<7*/<*!T*15!1/;!&HKB!
%7260,!*;2*"./!=7*A!.3!;74F!1+.>/;!K$!-7<@!1!/*1+L:!(X"'X!57997./!:*1+!.9;!401+B!%*)+.;><*;!L:!)*+57447./!.3!
KKHB!!-7<61*9!GB!!70Z2*+19;!*0!19B@!'XXR@!K)]@!fRX@!`WfB!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$V!

$,4#"0*),4',N-*3#-(+0R'(-+"4#"-

E&"'! F'(#'! 4&8,+%1)! )1#,! +'$"/1%$-! (6$"'! +'! %(34)"=! #18,-! (5$%(3",! (6! */"1$!

1,$/(4&8,+%1)!+'$"/",$!1'2!+341%$!/",5)$!1'2!$&"+/!,$528!+34/(0",!(5/!5'2"/,$1'2+'*!(6!

$&"!%(,3+%!(/2"/7!!

!

9%+"'%"!6/('$+"/!B5",$+(',!+'!$&+,!%1$"*(/8!1/":!!

"! C(#!2(!.1/8(',!%8%)"! +'!1'2!(5$!(6!*1)1=+",!1'2!#&1$!2(!$&"8!2(!#&+)"!$&"8!

1/"!$&"/"D!

"! E&1$!1/"!$&"!6)(#,!(6!31$$"/!1'2!"'"/*8!+'!$&"!%+/%53*1)1%$+%!3"2+53D!

"! E&1$!%('$/(),!$&"!31,,""'"/*8"%&"3+%1)!%8%)",!#+$&+'!*1)1=+",D!

"! C(#!2(!.)1%F!&()",!#(/F!1'2!+'6)5"'%"!$&"+/!,5//(5'2+'*,D!

"! C(#!2(!/($1$+('!1'2!31*'"$+%!6+")2,!166"%$!,$1/,D!

"! C(#!2(!31,,+0"!,$1/,!"'2!$&"+/!)+0",D!

"! E&1$!1/"!$&"!4/(*"'+$(/,!(6!?84"!;1!,54"/'(01,!1'2!&(#!2(!$&"8!"=4)(2"D!

"! C(#!2+0"/,"!1/"!4)1'"$1/8!,8,$"3,!1'2!%1'!#"!+2"'$+68!$&"!$"))$1)"!,+*',!(6!)+6"!

('!1'!"=(4)1'"$D!

!

@*'!)+!/&'!>011'./!(&6,,'*1'.!0*!/&'!*'=/!2'(62'!0.!/)!-*2'4./6*2!&)8!/&'!>6.0(!>-0,20*1!>,)(<.!)+!

96//'4!6*2!'*'41:5!1)3'4*'2!>:!<*)8*!7&:.0(6,!,68.5!64'!4'.7)*.0>,'!+)4!/&'!26CC,0*1!6446:!)+!

6./4)*)90(6,!7&'*)9'*6!/&6/!0*/401-'!6*2!0*.704'!-.;!]''/0*1!/&0.!(&6,,'*1'!80,,!4'A-04'!6!.:*/&'.0.!)+!6!

>4)62!46*1'!)+!'302'*('!6*2!0*.01&/.!2468*!+4)9!/4620/0)*6,,:!20.7646/'!.(0'*/0+0(!20.(07,0*'.;!!

Y)*'!)+!/&'!>64:)*0(!()97)*'*/.!)+!/&'!().9).!L16.5!16,6=0'.5!./64.5!7,6*'/.5!,0+'M!'=0./!0*!

0.),6/0)*;!g6,6=0'.!14)8!>:!(6**0>6,0C0*1!.96,,'4!*'01&>)40*1!16,6=0'.!6*2!>:!(67/-40*1!7409)4206,!16.!

(,)-2.!+,)80*1!0*!+4)9!/&'!36./!.76('.!>':)*2;!%&0.!16.5!)*('!0*.02'!6!16,6=:5!0.!/&'!468!96/'406,!+)4!

+)490*1!*'8!./64.;!%&'!>01!>6*1!74)2-('2!)*,:!/&'!.097,'./!6*2!,01&/'./!(&'90(6,!','9'*/.!&:24)1'*!6*2!

&',0-9;!O'630'4!','9'*/.!,0<'!)=:1'*!6*2!04)*!&63'!>''*!+)41'2!80/&0*!/&'!*-(,'64!+-4*6('.!)+!./64.!6*2!

30),'*/,:!'=7',,'2!0*!.-7'4*)36!'=7,).0)*.5!/&'4'>:!.''20*1!/&'!'*304)*9'*/!80/&!/&'!96/'406,!*'('..64:!

/)!+)49!7,6*'/.!6*2!,0+';!!

@-4!1)6,!0.!/)!-.'!6,,!/&'!677,0(6>,'!.(0'*/0+0(!,68.!/)!-*2'4./6*2!/&'!74)7'4/0'.!6*2!>'&630)4!)+!

/&'!().9)._!0*!.&)4/5!/)!+0*2!)42'4!0*!()97,'=0/:;!-

-

NE=EU@9;-E6>-%=EAS-3<=9;-

%&'!)>.'436>,'!-*03'4.'!()*/60*.!6>)-/!$WW!>0,,0)*!16,6=0'.5!0*(,-20*1!)-4!)8*!]0,<:!B6:;!

G,/&)-1&!8'!()99)*,:!/&0*<!)+!16,6=0'.!6.!>'0*1!962'!)+!./64.!6*2!(,)-2.!)+!16.!6*2!2-./5!0*!+6(/!)3'4!

PWn!)+!/&'!96..!)+!16,6=0'.!0.!264<!96//'45!8&).'!*6/-4'!8'!2)!*)/!-*2'4./6*2;!G*2!6/!/&'!('*/'4!)+!9)./!

)4!6,,!16,6=0'.!,0'.!6!.-7'496..03'!>,6(<!&),';!%&-.!.)9'/&0*1!6.!()99)*!6.!6!16,6=:!0.!>)/&!'=)/0(!6*2!

9:./'40)-.;!%&'!./64.!0*!.7046,!16,6=0'.!,0<'!)-4.!64'!6446:'2!0*!/8)!960*!()97)*'*/.T!6!*'64,:!.7&'40(6,!

6*2!.,)8,:!4)/6/0*1!`>-,1'a!6*2!6!/&0*!6*2!46702,:!4)/6/0*1!`20.<a!L8&0(&!6,.)!()*/60*.!/&'!16.!(,)-2.!/&6/!

(6*!>'!-.'2!/)!+)49!*'8!./64.M;!g6,6=0'.!'=&0>0/!6!>'80,2'40*1!6446:!)+!.&67'.!6*2!.0C'.!/&6/!64'!,641',:!

2'/'490*'2!>:!/&'!96..!)+!/&'!&6,)!)+!264<!96//'4!.-44)-*20*1!/&'9;!N'.02'.!.7046,.5!/&'4'!64'!',,07/0(6,.5!

/&4''#209'*.0)*6,!>6,,.!/&6/!+)49'2!9)./!)+!/&'04!./64.!'64,:!)*5!.)!&63'!*)!16.k./64!20.<.!)4!./64!+)496/0)*!

/)26:_!6*2!044'1-,64.5!/0*:!16,6=0'.!80/&!6*!6>-*26*('!)+!16.!6*2!./64!+)496/0)*!/)26:;!

%&'!,03'.!)+!16,6=0'.!64'!2'/'490*'2!>:!>)/&!*6/-4'!6*2!*-4/-4'_!/&6/!0.5!>:!74)('..'.!0*/'4*6,!/)!

/&'!16,6=0'.!6.!8',,!6.!/&4)-1&!/&'!0*+,-'*('!)+!/&'!.-44)-*20*1!'*304)*9'*/;!%&'!9)./!96..03'!16,6=0'.!

/)26:!8)-,2!&63'!>'1-*!+)490*1!0*!/&'!'64,:!-*03'4.'!0*!/&'!4'10)*.!)+!/&'!&01&'./!2'*.0/:!)+!264<!96//'4!

6*2!16.;!!%&':!,6/'4!9'41'2!80/&!)/&'4!16,6=0'.!)+!()97646>,'!96..!L96?)4!9'41'4.M5!.(469>,0*1!/&'!

20.<.!)+!/&'!9'410*1!16,6=0'.!0*/)!6!.0*1,'!*'64,:!.7&'40(6,!>-,1'!()97)*'*/;!!%&'!(),,0.0)*!8)-,2!6,.)!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$Q!

.'*2!96/'406,!460*0*1!0*/)!/&'!('*/'4!)+!/&'!>-,1'!8&'4'!0/!()-,2!>'!-.'2!/)!+)49!6*2!14)8!6!.-7'496..03'!

>,6(<!&),';!H*!()*/46./5!/&'!,0+'!./)4:!)+!,)8#96..!16,6=0'.!0.!9)4'!.'26/';!@4010*6/0*1!0*!4'10)*.!)+!,)8'4!

2'*.0/:5!/&':!8'4'!)*,:!.,)8,:!.-77,0'2!80/&!16.5!+)49'2!/&'04!./64.!1462-6,,:!)3'4!/&'!&0./)4:!)+!/&'!

-*03'4.'5!.-++'4'2!+'8'4!96?)4!9'41'4.5!6*2!4'/60*'2!/&'04!20.<#,0<'!+)49!/)!/&'!74'.'*/!26:;!%&'.'!

20++'4'*/!,0+'!./)40'.!'=7,60*!/&'!./4)*1!20(&)/)9:!0*!/&'!)>.'43'2!74)7'4/0'.!)+!/&'!&01&!6*2!,)8!96..!

16,6=0'.;!!

H*/'4*6,!74)('..'.!0*!16,6=0'.!64'!()97,'=!6*2!6++'(/!/&'04!6>0,0/:!/)!96<'!*'8!./64.;!!I-7'4*)36'!

+4)9!/&'!'=7,).03'!2'6/&.!)+!.&)4/#,03'2!96..03'!./64.!30),'*/,:!&'6/!/&'!.-44)-*20*1!16.!L.''!N)=!"#UM;!H+!

/&'!46/'!)+!.-(&!.-7'4*)36!'=7,).0)*.!0.!&01&!'*)-1&5!/&':!(6*!6(/!/)1'/&'4!/)!'=7',!9-(&!)+!/&'!16,6=:S.!

16.!.-77,:!LJ01-4'!"#c#cM;!%&0.!80,,!&63'!6!9)4'!.'3'4'!0976(/!)*!,)8#96..!16,6=0'.T!/&'04!14630/:!0.!.)!

8'6<!/&6/!96/'406,!(6*!>'!'6.0,:!'?'(/'2!+4)9!/&'9;!%&0.!96:!'=7,60*!8&:!264<!96//'4!&6,).!80/&!,)8!

96..!()*/60*!.)!+'8!./64.!6*2!.)!,0//,'!16.!/)26:;!%&'!4),'!7,6:'2!>:!/&'!.-7'496..03'!>,6(<!&),'!0.!

0*./'62!097)4/6*/!+)4!/&'!,03'.!)+!/&'!9)./!96..03'!16,6=0'.!L8&0(&!()*/60*!/&'!9)./!96..03'!>,6(<!&),'.M;!

%&'!'*'41:!4','6.'2!>:!/&'!>,6(<!&),'!2-40*1!7'40)2.!)+!0*/'*.'!'4-7/0)*.!(6*!74'3'*/!*'8!16.!+4)9!>'0*1!

(67/-4'2!>:!/&'!16,6=:5!'=7,60*0*1!8&:!/&'!9)./!96..03'!16,6=0'.!64'!*)!,)*1'4!+)490*1!./64.;!

p*2'4./6*20*1!/&'!2'/60,.!)+!16,6=0'.!6*2!/&'04!0*/'4./',,64!16.5!2-./5!6*2!./64.!4'A-04'.!6!

()99-*0/:!)+!6./4)*)9'4.!/)!./-2:!./',,64!7)7-,6/0)*.5!2:*690(.!)+!16,6=0'.!6*2!(,-./'4.5!0*/'4./',,64!6*2!

0*/'416,6(/0(!16.5!./64.!80/&!6!46*1'!)+!74)7'4/0'.!.-(&!6.!&01&!6*2!,)8!9'/6,,0(0/0'.5!./',,64!./4'69.!

4'.-,/0*1!+4)9!/026,!0*/'46(/0)*.!)+!16,6=0'.5!6*2!./-20'.!)+!/&'!802'!46*1'!)+!16,6=0'.!64)-*2!-.5!+4)9!/&'!

.96,,'./!2864+!16,6=0'.!/)!/&'!,641'./!.7046,.!6*2!',,07/0(6,.;!!J4)9!/&'!6*6,:.0.!)+!./',,64!7)7-,6/0)*.5!8'!

(6*!./-2:!&)8!/&'!]0,<:!B6:!6..'9>,'2;!

B&0,'!8'!&63'!6!46/&'4!1))2!2'.(407/0)*!)+!/&'!74)7'4/0'.!)+!16,6=0'.!0*!/&'!74'.'*/#26:!-*03'4.'5!

8'!&63'!+64!,'..!0*+)496/0)*!6>)-/!&)8!/&'.'!74)7'4/0'.!&63'!(&6*1'2!)3'4!/&'!$U;V!>0,,0)*!:'64!&0./)4:!)+!

/&'!-*03'4.';!!%&'!16,6=0'.!8'!(6*!)>.'43'!0*!2'/60,!/'6(&!-.!)+!/&'!()97,'=!0*/'47,6:!69)*1!/&'!

()97)*'*/.!)+!*)496,!6*2!264<!96//'45!()*./460*'2!>:!/&'!7&:.0(6,!,68.!)+!/&'!().9).;!!G!&01&!740)40/:!

0*!/&'!()90*1!2'(62'!80,,!>'!/)!-*2'4/6<'!,641'!6*2!2'/60,'2!.-43':.!)+!16,6=0'.!6.!/&':!'3),3'!6(4)..!/&'!

802'!0*/'436,!)+!().90(!/09'!/)!&63'!6!9)30'!)+!/&'!,03'.!)+!16,6=0'.!46/&'4!/&6*!6!.*67.&)/;!I''!N)=!"#

c;!!

G.!2'.(40>'2!6>)3'5!/&'!,03'.!)+!16,6=0'.!6*2!/&'!.-7'496..03'!>,6(<!&),'.!6/!/&'04!('*/'4.!.''9!

/)!>'!0*'=/40(6>,:!,0*<'2;!%8)!)+!/&'!96?)4!1)6,.!)+!/&'!()90*1!2'(62'!64'!/)!-*2'4./6*2!/&'!().90(!

'3),-/0)*!)+!>,6(<!&),'!'().:./'9.!/&'!0*/'*.'!0*/'47,6:!>'/8''*!/&'!>,6(<!&),'.!6*2!/&'04!

'*304)*9'*/.!6*2!/)!+01-4'!)-/!&)8!/&'.'!'=/4'9',:!7)8'4+-,!`'*10*'.a!+-*(/0)*;!!N,6(<!&),'!96..'.!

80,,!>'!9'6.-4'2!>:!^BI%!6*2!14)-*2#>6.'2!)7/0(6,!6*2!4620)!/','.()7'.;!@>.'436/0)*.!)+!>,6(<!&),'.!0*!

/&'!j#46:!6*2!16996#46:!4'109'!)++'4!-*0A-',:!7)8'4+-,!0*.01&/.;!J)4!'=697,'5!/&'!J'490!g6996#46:!

I76('!%','.()7'!6.!8',,!6.!/&'!14)-*2#>6.'2!6/9).7&'40(!!'4'*<)3!/','.()7'.!.-(&!6.!hEeH%GI!64'!

()*./6*/,:!4'7)4/0*1!*'8!6*2!7)8'4+-,!36406/0)*.!)+!'90..0)*5!0*!>)/&!/&'!'*'41:!6*2!/09'!2)960*.5!+4)9!

,641'!*-9>'4.!)+!/&'.'!.:./'9.!)3'4!/&'!8&),'!.<:!6*2!+4)9!().9),)10(6,!20./6*('.;!!%&'!Z&6*246!6*2!

j]]#Y'8/)*!j#46:!)>.'436/)40'.!64'!>'0*1!-.'2!/)!9'6.-4'!/&'!'*304)*9'*/6,!0976(/!)+!'*'41:!

0*?'(/0)*!+4)9!/&'!>,6(<!&),'!6*2!/)!6,.)!103'!-.!6!1,097.'!)+!96//'4!6.!0/!.804,.!0*'=)46>,:!0*8642!/)8642!

/&'!'3'*/!&)40C)*!6/!/&'!3'4:!'21'!)+!/&'!>,6(<!&),';!J-/-4'!9)4'!7)8'4+-,!j#46:!)>.'436/)40'.!80,,!

74)302'!2'/60,'2!967.!)+!/&'.'!74)('..'.5!.)!/&6/!8'!(6*!204'(/,:!80/*'..!/&'!6((4'/0)*!)+!96//'4!L>:!

8&0(&!>,6(<!&),'.!14)8M!6*2!(6*!6,.)!-*2'4./6*2!/&'!0976(/!/&':!&63'!)*!/&'!,03'.!)+!/&'04!`&)./a!16,6=:;!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$P!
-

%+G-5HV-$6>9:;7E6>@6P-0KO9:6<BE-#UO=<;@<6;-

!

G>)-/!)*('!'3'4:!+'8!&-*24'2!:'64.!0*!6!16,6=:!,0<'!)-4.5!6!8&0/'!2864+!0*!6!>0*64:!./64!.:./'9!

'=7,)2'.!0*!6!.-22'*!/&'49)*-(,'64!+,6.&!6.!96/'406,!0.!/46*.+'44'2!+4)9!/&'!()976*0)*!./64;!%&'!

>0,,0)*!2'14''!6.&'.!)+!/&'!*)8!0*(0*'46/'2!8&0/'!2864+!'=76*2!686:!+4)9!/&'!'=7,).0)*!6/!.7''2.!

0*!'=('..!)+!$W5WWW!<9k.'(5!74)3020*1!6!,01&/!.&)8!/&6/!(6*!>'!.''*!&6,+86:!6(4)..!/&'!-*03'4.';!H/!

86.!/&'!)>.'436/0)*!)+!.-(&!'3'*/.5!.-7'4*)36'!)+!%:7'!H65!/&6/!:0',2'2!/&'!24696/0(!'302'*('!)+!/&'!

6((','46/0)*!)+!/&'!-*03'4.';!B'!./0,,!2)!*)/!<*)8!8&6/!()9>0*6/0)*!)+!./',,64!74)7'4/0'.!(6-.'.!

/&'.'!464'!-*./6>,'!/&'49)*-(,'64!01*0/0)*.5!*)4!2)!8'!+-,,:!-*2'4./6*2!&)8!/&'!>-4*0*1!74)7616/'.!

/&4)-1&)-/!/&'!./64;!@>.'436/0)*6,!74)14'..!0*!/&0.!2'(62'!80,,!()9'!+4)9!6!,641'!0*(4'6.'!0*!/&'!

*-9>'4!)+!8',,!)>.'43'2!*'64>:!.-7'4*)36'5!8&0,'!/&')4'/0(6,!74)14'..!80,,!()9'!0*!/8)!9)2'.T!6*!

'*&6*('9'*/!)+!()97-/6/0)*6,!7)8'4!*''2'2!/)!-*2'4./6*2!/&'!+,69'!74)7616/0)*!6*2!/&'!46206/03'!

/46*.+'4!74)('..'.5!6*2!6!14)80*1!/&')4'/0(6,!-*2'4./6*20*1!)+!/&'!01*0/0)*!74)('..!6*2!0/.!

2'7'*2'*('!)*!/&'!61'!6*2!96/'406,!()97).0/0)*!)+!/&'!8&0/'!2864+;!

!
!"#$%&!'"W"(!P.40!219187*4!.3!;7401/0!4>)*+/.=1*@!=747L9*!14!L+7260!).7/0!4.>+<*4!7/!06*!0.)!+.A!.3!7512*4!
D+*;70,!VKHK@!&HK@!1/;!K;15!%7*44!CHTH<"IB!
!

!!!!!!! !
!"#$%&!'"W"'!J*30,!D.5).470*!7512*!7/<.+).+107/2!c"+1:4!CL9>*I@!.)07<19!C:*99.AI!1/;!+1;7.!C+*;I!.L4*+=107./4!
.3!06*!*8)1/;7/2!;*L+74!3+.5!1!T:)*!"1!C1<<+*07/2!06*/!*8)9.;7/2!A670*!;A1+3!401+I!4>)*+/.=1!0610!A14!
.L4*+=*;!L:!6>51/4!7/!06*!:*1+!(XXfB!T6*!.>0*+!+75!.3!0674!4>)*+/.=1!h+*5/1/0i!0+1<*4!1!46.<F!A1=*!A6*+*!
<.457<!+1:!*9*<0+./4!1/;!)+.0./4!1+*!1<<*9*+10*;!1/;!512/*07<!37*9;!74!15)9737*;B!D+*;70,!
VKHKdDcDd%>02*+4d]B!_1++*/!![!!]BGB!P>26*4!*0!19B!!%7260,!T6*!*8)9.47=*!;*106!.3!1!51447=*!401+!7/=.9=*4!06*!
<.991)4*!.3!06*!401+!>/;*+!704!.A/!A*7260!3.99.A*;!L:!1!=7.9*/0!*8)9.47./B!K!315.>4!*815)9*!.3!06*!
130*+5106!.3!0674!0:)*!.3!4>)*+/.=1@!74!06*!D+1L!V*L>91!46.A/!6*+*!7/!1/!7512*!51;*!L:!06*!D61/;+1!c"+1:!
NL4*+=10.+:B!K0!06*!<*/0*+!.3!06*!7512*!74!06*!D+1L!)>941+@!1!/*>0+./!401+!0610!4)7/4!./!704!1874!067+0:!075*4!1!
4*<./;!1/;!<+*10*4!0A.!O*04!.3!+*9107=7407<!)1+07<9*4B!"/!;*106@!06*!401+!4**;4!06*!4>++.>/;7/2!214!A706!06*!
<6*57<19!*9*5*/04!70!3.+2*;!;>+7/2!704!973*4)1/!7/!704!/><9*1+!3>+/1<*B!T6*4*!*9*5*/04!C97F*!N8:2*/@!"+./@![!
H797<./I!1+*!06*!+1A!510*+719!.>0!.3!A67<6!3>0>+*!401+4!3.+5!)91/*04!97F*!06*!&1+06B!!D+*;70,!
VKHKdDcDdHKNd!BH*A1+;!*0!19B!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"W!

%+G-5HW-&@D9ACA=9;-@6-NE=EU@9;-
-

@*'!)+!/&'!14'6/'./!6./4)*)90(6,!20.()3'40'.!)+!/&'!,6./!('*/-4:!86.!/&6/!)-4!)8*!]0,<:!B6:!0.!>-/!

)*'!)+!$WW!>0,,0)*!16,6=0'.!.740*<,'2!/&4)-1&)-/!6*!6,9)./!0*()*('036>,:!36./!'=/'*/!)+!/&'!)>.'436>,'!

-*03'4.';!E6(&!16,6=:!,0<'!/&'!]0,<:!B6:!()*.0./.!)+!>0,,0)*.!)+!./64.5!9:4062!(,)-2.!)+!16.5!6*2!o!,-4<0*1!

0*!/&'!3'4:!('*/'4!o!6!.-7'496..03'!>,6(<!&),';!%&'.'!()97)*'*/.!64'!.-44)-*2'2!>:!6!,641'!&6,)!)+!264<!

96//'4!764/0(,'.!/&6/!74)302'!/&'!14630/6/0)*6,!`1,-'a!/)!>0*2!/&'!16,6=:!/)1'/&'45!>-/!8&0(&!64'!)/&'480.'!

0*30.0>,';!!

B&'*!+04./!20.()3'4'25!16,6=0'.!8'4'!(6,,'2!`0.,6*2!-*03'4.'.a!6*2!8'4'!/&)-1&/!/)!4'.02'!0*!96?'./0(!

0.),6/0)*;!%)26:!8'!<*)8!/&6/!16,6=0'.!64'!764/!)+!6!()97,'=!*'/8)4<!)+!0*/'46(/0)*.!80/&!/&'!().9).!/&6/!

&6.!1)3'4*'2!/&'04!,03'.!)3'4!>0,,0)*.!)+!:'64.;!!])./!16.!(,)-2.!0*.02'!6!16,6=:!'3'*/-6,,:!(),,67.'!/)!

+)49!*'8!./64.5!>-/!.)9'!(,)-2.!*'64!/&'!16,6=:!('*/'4!64'!0*./'62!(67/-4'2!6*2!'6/'*!>:!/&'!96..03'!

>,6(<!&),';!%&'!,0+'#.-./60*0*1!*-(,'64!4'6(/0)*.!0*.02'!./64.!(4'6/'!*'8!(&'90(6,!','9'*/.!,0<'!@=:1'*5!

Z64>)*5!6*2!H4)*;!!G.!/&':!20'5!./64.!'=7',!/&'.'!(&'90(6,!','9'*/.!>6(<!/)!/&'!16,6=:5!74)3020*1!/&'!468!

96/'406,!/)!+)49!*'8!./64.5!7,6*'/.5!6*2!'3'*!,0+';!G.!/&'!16.!0*.02'!6!16,6=:!0.!-.'2!-7!0*!/&0.!86:5!0/!0.!

4'7,'*0.&'2!>:!16.!+,)80*1!0*!/&4)-1&!/&'!&6,)!)+!/&'!16,6=:!+4)9!6!7409)4206,!4'7).0/)4:!)+!16.!0*!/&'!

36./!.76('.!>'/8''*!/&'!16,6=0'.!/&'9.',3'.;!!

O)8'3'45!/&0.!+,)8!)+!16.!0.!*)/!)*'!86:;!B&'*!96..03'!./64.!20'5!/&':!'=7,)2'!30),'*/,:!6*2!&'6/!

/&'!.-44)-*20*1!16.!/)!/'97'46/-4'.!)+!90,,0)*.!)+!2'14''.;!I)9'!16,6=0'.!1)!/&4)-1&!'70.)2'.!0*!8&0(&!

/&'!46/'!)+!.-(&!'=7,).0)*.!0.!.)!&01&!/&6/!/&'!16,6=:S.!16.!.-77,:!96:!>'!>,6./'2!()97,'/',:!686:;!

H*/'490//'*/!7)8'4+-,!'4-7/0)*.!)+!/&'!96..03'!>,6(<!&),'!96:!2)!/&'!.69';!H/!0.!/&'.'!(:(,'.!)+!96//'4!6*2!

'*'41:!0*!6*2!)-/!)+!16,6=0'.!/&6/!2'/'490*'!&)8!/&':!8'4'!>)4*!6*2!&)8!/&':!&63'!14)8*;!p*2'4./6*20*1!

./64.5!>,6(<!&),'.5!6*2!16.!0*.02'!6*2!)-/!0.!6!('*/46,!1)6,!0*!6./4)7&:.0(.!+)4!/&'!*'=/!2'(62';!

!

!!!!!! !
!

!"#$%&!'"\"(!J*30,!"512*!.3!06*!<*/0*+!.3!.>+!21918:!51;*!10!c"+1:!A1=*9*/2064!>47/2!D61/;+1!c"+1:!NL4*+=10.+:@!
.)07<19!A1=*9*/2064!>47/2!P>LL9*!H)1<*!T*9*4<.)*!1/;!7/3+1+*;!A1=*9*/2064!>47/2!H)70Z*+!H)1<*!T*9*4<.)*B!T6*!
3.>+!57997./!4.91+!5144!L91<F!6.9*!7/!06*!#191<07<!/><9*>4!74!9.<10*;!7/!06*!L+7260!+*27./!0.!06*!9.A*+!+7260B!D+*;70,!
D+*;70,!!VKHK@!&HK@!H)70Z*+!H<7*/<*!D*/0*+@!D61/;+1!c"+1:!D*/0*+@!1/;!H)1<*!T*9*4<.)*!H<7*/<*!"/4070>0*B!%7260!
46.A4!06*!06+**!7512*4!./!06*!9*30!<.5L7/*;!1/;!1//.010*;B!D+*;70,!VKHK@!&HK@!H)70Z*+!H<7*/<*!D*/0*+@!D61/;+1!c"
+1:!D*/0*+@!1/;!H)1<*!T*9*4<.)*!H<7*/<*!"/4070>0*B!
!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"$!

!"#$%&'$()*+,-,.+/$)0$12.23)+/$4,506)07+89$

!

!!!!!! !
!"#$%&!'"\"'!T6*!/*1+L:!4)7+19!21918:!-*447*+!Q(!7512*;!A706!H)70Z*+!H)1<*!T*9*4<.)*!7/!06*!7/3+1+*;!C9*30I!
1/;!06*!#1918:!&=.9>07./!&8)9.+*+!C#KJ&cI!7/!06*!>90+1=7.9*0!C+7260IB!T674!21918:!74!=*+:!475791+!0.!.>+!-79F:!
_1:B!V*A!401+4!1+*!3.+57/2!.>0!.3!214!<9.>;4!<./<*/0+10*;!7/!06*!4)7+19!1+54B!K!;.+51/0!4>)*+51447=*!L91<F!
6.9*!9>+F4!7/!06*!L+7260!<*/0+19!+*27./B!!D+*;70!C9*30I,!VKHKd]GJ"D190*<6dMB!#.+;./!C$/7=*+470:!.3!K+7Z./1I![!HB!
_799/*+!CP1+=1+;"H57064./71/!D*/0*+!3.+!K40+.)6:47<4I@!VBKB!H61+)!CVNKNdK$%KdVH!IB!!D+*;70!C+7260I,!
VKHKd]GJ"D190*<6d]B!P><6+1!CD3KIB!

!

!
!"#$%&!'"\"W!P>LL9*!H)1<*!T*9*4<.)*!"512*!.3!06*!N+7./!V*L>91B!T674!74!1!/*1+L:!+*27./!7/!.>+!-79F:!_1:!
21918:!A6*+*!/*A!401+4!1+*!3.+57/2!.>0!.3!1!4>++.>/;7/2!214!<9.>;B!"/0*/4*!+1;7107./!3+.5!06*4*!:.>/2!401+4!
74!<1>47/2!06*!/1019!214!<9.>;4!0.!29.A!7/!1!4A7+9!.3!=7L+1/0!<.9.+4B!D+*;70,!VKHK@!&HK@!-B!%.LL*+0.!CHTH<"d&HKI!
1/;!06*!P>LL9*!H)1<*!T*9*4<.)*!N+7./!T+*14>+:!G+.O*<0!T*15B!

!

!
!"#$%&!'"\"\!!K/!7512*!.3!06*!/*1+L:!21918:!-*447*+!Q'!)+.;><*;!>47/2!06*!P>LL9*!H)1<*!T*9*4<.)*@!06*!
D61/;+1!c"+1:!NL4*+=10.+:@!1/;!06*!H)70Z*+!H)1<*!T*9*4<.)*B!T6*!21918:!C14!4**/!7/!2+**/I!614!4><6!1!91+2*!
/>5L*+!.3!4>)*+/.=1!*8)9.47./4!0610!06*:!1+*!L91407/2!.>0!5><6!.3!06*!21918:g4!214!4>))9:!C14!4**/!7/!+*;!1/;!
L9>*IB!H><6!*=*/04!)91:!1!<+707<19!+.9*!7/!06*!973*!<:<9*4!.3!219187*4B!D+*;70,!c"+1:,!VKHKdDcDd]P$daBH0+7<F91/;U!
N)07<19,!VKHKd&HKdHTH<"dK$%KdT6*!P>LL9*!P*+7012*!T*15U!"%,!VKHKd]GJ"D190*<6d$/7=B!.3!KedDB!&/2*9L+1<60B!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#""!

07E:;-

I/64.!64'!/&'!9)./!)>.'436>,'!+)49!)+!*)496,!96//'4!0*!/&'!().9).;!%&':!&63'!74)2-('2!6>)-/!

PWn!)+!6,,!/&'!46206*/!'*'41:!'90//'2!.0*('!/&'!>01!>6*1!L80/&!>,6(<!&),'.!6(()-*/0*1!+)4!9)./!)+!/&'!

>6,6*('M;!-%&4)-1&!/&'!*-(,'64!4'6(/0)*.!/&6/!7)8'4!/&'95!/&':!&63'!/6<'*!/&'!7409)4206,!&:24)1'*!6*2!

&',0-9!74)2-('2!2-40*1!/&'!>01!>6*15!()*3'4/'2!/&0.!0*/)!&'630'4!','9'*/.!,0<'!(64>)*5!)=:1'*!6*2!04)*5!

6*2!/&'*!20.7'4.'2!/&0.!96/'406,!.)!/&6/!0/!(6*!>'!0*()47)46/'2!0*!.->.'A-'*/!1'*'46/0)*.!)+!./64.!6*2!)+!/&'!

7,6*'/.!/&6/!6(()976*:!/&'9!LJ01-4'!"#c#UM;!I-(&!4'(:(,0*1!0.!74)(''20*1!()*/0*-)-.,:!80/&0*!16,6=0'.!

,0<'!)-4!)8*;!!

B'!*)8!&63'!6!96/-4'!/&')4:!+)4!/&'!./4-(/-4'!6*2!'3),-/0)*!)+!./64.;!%&0.!0.!>6.'2!)*!6!.:*/&'.0.!

)+!<*)8*!7&:.0(6,!74)('..'.!L*-(,'64!4'6(/0)*.5!/&'!)-/8642!+,)8!)+!96//'45!46206/0)*5!6*2!'*'41:M;!B'!

*)8!<*)8!/&6/!/&'!)3'46,,!,0+'!./)4:!)+!6!./64!2'7'*2.!7409640,:!)*!0/.!96..!6*25!.'()*2640,:5!)*!0/.!

(&'90(6,!()97).0/0)*;!!%&'!96..!)+!6!./64!&6.!6!74)*)-*('2!'++'(/!)*!/&'!46/'!6/!8&0(&!0/!()*.-9'.!0/.!

*-(,'64!+-',T!/&'!9)4'!96..!/&'!./64!()*/60*.5!/&'!.&)4/'4!0/.!,0+'!80,,!>'!L,03'!+6./5!20'!:)-*1M5!6*2!/&'!

9)4'!30),'*/!6*2!.7'(/6(-,64!0/.!2'6/&!80/&!'=7,).03'!&'6/0*1!)+!/&'!.-44)-*20*1!16.!6*2!74)2-(/0)*!)+!6!

,'16(:!()47.'!0*!/&'!+)49!)+!6!*'-/4)*!./64!)4!>,6(<!&),';!

q'/!(&6,,'*1'.!4'960*;!B'!<*)8!/&6/!6.!./64.!,0<'!/&'!I-*!61'!/&':!,).'!96..!0*!/&'!+)49!)+!6!

4',6/03',:!./'62:!80*25!)4!9)4'!'70.)20(6,,:!2-40*1!30),'*/!7-,.6/0)*.!6*2!'=7,).03'!'4-7/0)*.!0*!/&'!,6/'!

./61'.!)+!/&'!./64S.!,0+';!H*2''25!/&'!+0*6,!./61'!)+!6!./64S.!,0+'!2'7'*2.!A-0/'!.'*.0/03',:!)*!/&'!69)-*/!)+!

96..!0/!4'/60*.!+),,)80*1!0/.!'3),-/0)*!>':)*2!/&'!&:24)1'*#>-4*0*1!./61';!H/!80,,!6,.)!2'7'*2!./4)*1,:!)*!

&)8!46702,:!/&'!./64!0.!4)/6/0*1!6*2!)*!/&'!./4'*1/&!6*2!*6/-4'!)+!/&'!961*'/0(!+0',2.!/&6/!0/!&6.!>-0,/;!

%&0.!&6.!+64#4'6(&0*1!097,0(6/0)*.!>'(6-.'!/&'!'*2!./6/'.!)+!96..03'!./64.!L.-7'4*)36'M!2'/'490*'!

/&'!(&'90(6,!()97).0/0)*!)+!6!16,6=:!6*2!&'*('!/&'!74)7'4/0'.!)+!/&'!.->.'A-'*/!1'*'46/0)*.!)+!./64.!6*2!

7,6*'/.;!!H*!)42'4!/)!-*2'4./6*2!/&'!,03'.!)+!./64.!6*2!/&'!4),'!/&':!7,6:!0*!().90(!'3),-/0)*!8'!9-./!

-*2'4./6*2!/&'!4),'.!)+!96..!,)..5!4)/6/0)*5!6*2!961*'/0(!+0',2.!0*!./',,64!'3),-/0)*;!K4).7'(/.!64'!>401&/!

+)4!/&'!()90*1!2'(62';!!G,,!/&4''!7&'*)9'*6!(6*!>'!6..'..'2!/&4)-1&!&01&!20.7'4.0)*!.7'(/4).()7:;!

e)/6/0)*6,!./-20'.!64'!7)..0>,'!80/&!2'/60,'2!,)*1#/'49!7&)/)9'/40(!9)*0/)40*1;!!H/!0.!*)8!>'()90*1!

7)..0>,'!/)!./-2:!/&'!./4-(/-4'!6*2!./4'*1/&!)+!961*'/0(!+0',2.!)*!/&'!.-4+6('.!)+!*'64>:!./64.5!6*2!(&6*1'.!

0*!/&'!961*'/0(!+0',2.!(6*!>'!2061*).'2!80/&!j!46:.;!G/!/&'!.69'!/09'5!/&'!96?)4!6236*('!74)302'2!>:!/&'!

G236*('2!%'(&*),)1:!I),64!%','.()7'!LG%I%M!80,,!74)302'!6*!0974)3'2!6>0,0/:!/)!)>.'43'!6*2!

-*2'4./6*2!/&'!40(&!6446:!)+!961*'/0(!6(/030/:!'=&0>0/'2!>:!)-4!*'64'./!./64T!/&'!I-*;!!I),64!4620)!'90..0)*!

80,,!>'!)>.'43'2!6/!&01&!/09'!6*2!863','*1/&!4'.),-/0)*!)*!6!()*/0*-)-.!>6.0.5!74)3020*1!-*0A-'!26/6!/)!

()9>0*'!80/&!/&6/!)+!G%I%;!

H*2''25!+),,)80*1!/&'!.-(('..+-,!,6-*(&!6*2!()990..0)*0*1!)+!/&'!I),64!D:*690(.!@>.'436/)4:!

LID@_!J01-4'!"#PM!8'!64'!7)0.'2!/)!-*2'4./6*2!/&'!)4010*!)+!/&'!','3'*!:'64!.),64!(:(,'5!8&0(&!-*2'4,0'.!

`.76('!(,096/'5a!>:!4',6/0*1!/&'!.-4+6('!>'&630)4!)+!/&'!I-*!/)!0/.!0*/'40)4!74)7'4/0'.5!0*!764/0(-,64!6/!/&'!

/6(&)(,0*'!,)(6/'2!6/!.'3'*/:!7'4('*/!)+!/&'!.),64!4620-.!8&'4'!/&'!&)/!16.!>'10*.!/)!-*2'41)!()*3'(/03'!

9)/0)*;!H*!6220/0)*!/&'!&01&!4'.),-/0)*5!6,,!20.<!09610*1!()9>0*'2!80/&!/&'!6>0,0/:!/)!967!/&'!.-4+6('!

961*'/0(!+0',2!0*!/&4''!209'*.0)*.5!6.!0/!'4-7/.!0*/)!/&'!.),64!(&4)9).7&'4'!6*2!()4)*65!64'!74)3020*1!

-*74'('2'*/'2!-*2'4./6*20*1!)+!&)8!961*'/0(!+0',2.!>'&63'!6>)3'!/&'!.),64!.-4+6('!>)/&!0*!/&'!`A-0'/a!

I-*!6*2!2-40*1!96..03'!+,64'.!6..)(06/'2!80/&!6(/03'!4'10)*.;!%&0.!-*2'4./6*20*1!0.!)+!96?)4!097)4/6*('!

+)4!6./4)7&:.0(.!>':)*2!/&'!.),64!.:./'9!6.!/&'!I-*!0.!/&'!>'./!,641'!.(6,'!961*'/0(!+0',2!,6>)46/)4:!8'!

&63';!]'6*8&0,'5!G%I%!80,,!()9'!)*!,0*'!0*!"W$V!6*2!80,,!74)302'!()97,'9'*/64:!2061*)./0(.!+)4!

.090,64!.(0'*('!1)6,.!/)!.76('!)>.'436/)40'.5!.7'(0+0(6,,:!&01&!4'.),-/0)*!09610*1!0/!80,,!&63'!/&'!

(676>0,0/:!)+!.''0*1!2)8*!/)!UW!<9!.(6,'.!6*2!2'/60,'2!.7'(/4).()7:;!H/!80,,!>'!6>,'!/)!.''!/&'!./46*1'!

86:.!/&6/!961*'/0(!+0',2!,0*'.!/80./!6*2!>4602!/&'9.',3'.!6.!8',,!6.!&)8!/&':!9'206/'!/&'!+,)8!)+!'*'41:;!

p*2'4./6*20*1!/&'.'!7&:.0(6,!74)('..'.!0.!6!<':!./'7!/)8642.!'=7,60*0*1!&)8!/&'!.),64!80*2!/&'!)-/+,)8!

)+!16.!/&6/!>,)8.!76./!/&'!E64/&!6*2!&6.!.-(&!6!,641'!'++'(/!-7)*!)-4!6/9).7&'4'!0.!7)8'4'2;!
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"#"U!

!

I/',,64!.'0.9),)1:!0.!96/-40*1!46702,:;!G*6,)1)-.!/)!E64/&#>6.'2!.'0.9),)1:5!/&0.!/'(&*0A-'!

'*6>,'.!6./4)*)9'4.!/)!74)>'!/&'!2''7!0*/'40)4!4'10)*.!)+!./64.!-.0*1!/&'!()97,'=!).(0,,6/0)*.!)>.'43'2!6/!

/&'!./64S.!.-4+6('5!9-(&!6.!/&'!/)*'!)+!6!9-.0(6,!0*./4-9'*/!4'3'6,.!0/.!0*/'4*6,!()*./4-(/0)*;!H*!/&'!*'=/!

2'(62'5!/&'!46702,:!0*(4'6.0*1!7)8'4!)+!()97-/'4.!80,,!6,,)8!-.!/)!/6<'!/&'!<*)8*!7&:.0(6,!,68.!/&6/!64'!

6/!7,6:5!6*2!.:*/&'.0C'!/&'9!0*/)!2'/60,'2!/&4''#209'*.0)*6,!9)30'.!)+!/&'!,0+'!6*2!2'6/&!)+!./64.;!

%&'!,0+'!./)40'.!)+!./64.!(6*!>'!./40<0*1,:!(&6*1'2!0+!/&'!./64!&6.!6!()976*0)*!./64!)4>0/0*1!0*!(,).'!

74)=090/:;!@*'!)+!/&'!9)./!24696/0(!'=697,'.!)+!/&0.!)((-4.!0*!6!.:./'9!()*/60*0*1!6!8&0/'!2864+!./645!

8&0(&!0.!/&'!>-4*/#)-/!()4'!)+!6!./64!,0<'!/&'!I-*5!80/&!6>)-/!6.!9-(&!96..!6.!/&'!I-*!()974'..'2!0*/)!6*!

)>?'(/!/&'!.0C'!)+!/&'!E64/&;!]6..!/46*.+'44'2!)*/)!/&'!8&0/'!2864+!+4)9!0/.!()976*0)*!./64!(6*!/4011'4!6!

4-*686:!/&'49)*-(,'64!0*./6>0,0/:!6*2!'=7,).0)*5!!74)3020*1!6!,01&/!.&)8!/&6/!(6*!>'!.''*!&6,+86:!6(4)..!

/&'!-*03'4.';!%&0.!/:7'!)+!.-7'4*)36!'3'*/!0.!6,.)!/&'!9)./!097)4/6*/!.)-4('!)+!04)*!+4)9!/&6/!0*!/&'!

E64/&S.!()4'!/)!/&'!&'9)1,)>0*!0*!)-4!>,))2!0*!/&'!-*03'4.';!!

I/64.!9)4'!96..03'!/&6*!6>)-/!/'*!/09'.!/&'!96..!)+!/&'!I-*!'*2!/&'04!,03'.!6.!.-7'4*)36'!8&'*!

/&'04!2''7!0*/'40)4!&6.!'=&6-./'2!6,,!'*'41:!.-77,0'.!+4)9!*-(,'64!+-.0)*;!B0/&0*!+46(/0)*.!)+!6!.'()*25!

/&0.!'*'41:!(40.0.!/4011'4.!6!(),,67.'!)+!/&'!0**'49)./!.),64!96..!)+!96/'406,!/)!2'*.0/0'.!.)!&01&!/&6/!/&'!

*-(,'0!)+!6/)9.!64'!,0/'46,,:!`/)-(&0*1a;!!%&'!4'./!)+!/&'!./64!.->.'A-'*/,:!(),,67.'.!)*/)!/&'!*'8,:!>)4*!

*'-/4)*!./645!4'.-,/0*1!0*!'?'(/0)*!)+!9)./!)+!/&'!./64!0*/)!/&'!0*/'4./',,64!9'20-95!.74'620*1!/&'!74)2-(/.!

)+!90,,0)*.!)+!:'64.!)+!+-.0)*!4'6(/0)*.;!I)9'/09'.!/&'!(),,67.0*1!96/'406,!)3'48&',9.!/&'!:)-*1!*'-/4)*!

./645!,'620*1!/)!6!+-4/&'4!(),,67.'!/)!6!>,6(<!&),';!!

B02'#+0',2!.<:!.-43':.!2-40*1!/&'!*'=/!2'(62'!.&)-,2!4'3'6,!/'*.!)+!/&)-.6*2.!)+!/&'.'!()4'!

(),,67.'!.-7'4*)36'!7'4!:'64!6*2!/&-.!6!203'4.0/:!)+!./',,64!4'9*6*/!)-/()9'.!9-(&!40(&'4!/&6*!74'.'*/,:!

<*)8*;!e'964<6>,'!20.()3'40'.!()-,2!)((-4!0+!8'!64'!,-(<:!'*)-1&!/)!&63'!6!16,6(/0(!.-7'4*)365!6.!/&'!

)3'48&',90*1!*-9>'4!)+!*'-/40*).!+4)9!/&'!:)-*1!*'-/4)*!./64!8)-,2!74)302'!6*!'=(0/0*1!74)>'!)+!/&'!

()97'/0/0)*!>'/8''*!(),,67.'!6*2!'=7,).0)*!1)0*1!)*!0*!/&'!0**'4!"W!<0,)9'/'4.!)+!/&'.'!'=7,).0)*.;!E3'*!

9)4'!4'964<6>,'!8)-,2!>'!/)!+0*2!204'(/!'302'*('!+)4!14630/6/0)*6,!863'!'90..0)*!+4)9!.-(&!6!*'64>:!

'=7,).0)*5!6!7)..0>0,0/:!+)4!G236*('2![Hg@;!!K4)14'..!80,,!6,.)!)((-4!306!()*/0*-'2!/&')4'/0(6,!6*2!

()97-/6/0)*6,!'++)4/._!'.7'(06,,:!6.!/&4''#209'*.0)*6,!.09-,6/0)*.!>'()9'!()97-/6/0)*6,,:!7,6-.0>,';!!

J0*6,,:5!'=7,)20*1!./64.!,'63'!4'9*6*/.!&:7)/&'.0C'2!/)!>'!/&'!16,6(/0(!764/0(,'!6((','46/)4.!/&6/!74)2-('!

$
-

!"#$%&!'"S!!H.91+!a:/157<4!NL4*+=10.+:!7512*!.3!06*!H>/!7/!06*!*80+*5*!>90+1=7.9*0B!!
a733*+*/0!<.9.+4!7/;7<10*!;733*+*/0!0*5)*+10>+*!)91451!A706!6.00*+!*57447./4!0+1<*;!3+.5!
+*;!0.!L9>*!0.!2+**/B!!D+*;70,!VKHKdHaNdK"KB-
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"c!

->0A-0/)-.!&01&#'*'41:!(&641'2#764/0(,'!().90(!46:.5!0*(,-20*1!/&).'!/&6/!(46.&!0*/)!E64/&S.!6/9).7&'4'!

74)2-(0*1!/',,/6,'!4620)6(/03'!0.)/)7'.;!!j#46:5!16996#46:5!6*2!4620)!)>.'436/0)*.!)+!/&'.'!./',,64!

4'9*6*/.!80,,!/'./!/&0.!&:7)/&'.0.!6*2!4'3'6,!/&'!6((','46/)4!2:*690(.!)+!/&'!./',,64!1&)./.!LJ01-4'!"#$WM;!

!!

!=E697E:C-0C;79Q;--

@-4!I-*!0.!?-./!)*'!)+!/&'!.'3'46,!&-*24'2!>0,,0)*!./64.!0*!/&'!]0,<:!B6:5!6*2!0/.!8',,#)42'4'2!

()*+01-46/0)*!)+!'01&/!7,6*'/.!?-./!)*'!)+!/&'!96*:!203'4.'!7,6*'/64:!.:./'9.;!!!B&0,'!8'!&63'!./-20'2!)-4!

I),64!I:./'9!80/&!/','.()7'.!+)4!+)-4!&-*24'2!:'64.5!8'!&63'!)*,:5!0*!/&'!,6./!/8)!2'(62'.5!>''*!6>,'!/)!

2'/'(/!7,6*'/.!)4>0/0*1!)/&'4!./64.!6*2!>'1-*!/)!6774'(06/'!/&'04!6./)*0.&0*1!203'4.0/:;!B'!&63'!-*()3'4'2!

.-4740.'.!46*10*1!+4)9!E64/&#.0C'2!7,6*'/.!)4>0/0*1!/&'!()976(/!()47.'.!)+!>-4*'2#)-/!./64.!/)!7,6*'/.!

/'49'2!`&)/!^-70/'4.a!/&6/!64'!9)4'!/&6*!)*'!&-*24'2!/09'.!/&'!96..!)+!E64/&!>-/!8&0(&!64'!.)!(,).'!/)!

/&'04!./64.!/&6/!/&':!)4>0/!/&'9!0*!?-./!6!+'8!26:.;!])2',.!)+!/&'!+)496/0)*!)+!7,6*'/64:!.:./'9.!74'20(/!

/&6/!7,6*'/.!/&0.!96..03'!.&)-,2!+)49!6/!9-(&!14'6/'4!20./6*('._!/&'.'!>)20'.!&63'!+)4('2!-.!/)!()*.02'4!

74)('..'.!)+!`90146/0)*a!/&6/!>40*1!,641'!7,6*'/.!(,).'4!/)!/&'04!./64.!'64,:!0*!/&'04!&0./)40'.;!!!!

%&'!2'/60,.!)+!&)8!7,6*'/.!+)49!80/&0*!20.<.!64'!./0,,!>'0*1!4'3'6,'2!>:!(-44'*/!6./4)*)90(6,!

/'(&*0A-'.!0*(,-20*1!09610*1!+4)9!O->>,'5!I70/C'45!6*2!/&'!,641'./!14)-*2#>6.'2!/','.()7'.5!7,-.!

/&')4'/0(6,!./-20'.!0*(,-20*1!()97-/'4!9)2',0*1;!!D0.<.!./64/!)-/!>'0*1!2)90*6/'2!>:!16.R/&'!&:24)1'*!

6*2!&',0-9!)+!/&'!7409)4206,!().9).!.6,/'2!80/&!/&'!&'63:!','9'*/.!)-/!)+!8&0(&!7,6*'/.!6*2!,0+'!64'!

()97).'2R6*2!'3),3'!80/&!/09'!0*/)!2-./:!20.<.!)4!40*1.!>'/8''*!/&'!*'8>)4*!7,6*'/.!/&'9.',3'.;!

B&0,'!9)./!0+!*)/!6,,!./64.!,0<'!)-4!I-*!96:!7)..'..!20.<.!'64,:!0*!/&'04!&0./)40'.5!8&6/!+46(/0)*!)+!/&'.'!

/-4*!0*/)!7,6*'/64:!.:./'9.!0.!*)/!<*)8*;!

!

!"#$%&!'"(X!"512*!.3!06*!4>)*+/.=1!+*5/1/0!%c!](R(WBR"WS\f!.L4*+=*;!7/!06*!6726*40!*/*+2:!CT*bI!21551!
+1:4B!%*<*/0!.L4*+=107./4!>47/2!105.4)6*+7<!#*+*/F.=!0*9*4<.)*4!61=*!;*5./40+10*;!0610!<.457<!+1:4!1+*!
1<<*9*+10*;!0.!*/*+27*4!7/!*8<*44!.3!(XX!T*b!1/;!0610!512/*07<!37*9;!74!15)9737*;!0.!6726!40+*/206B!D./0.>+4!
1+*!8"+1:!*57447./B!H>)*+/.=1!*8)9.47./4!97F*!06.4*!0610!9*30!L*67/;!0674!4.>+<*!<+*10*;!1/;!;74)*+4*;!6*1=:!
*9*5*/04!14!A*99!14!1<<*9*+10*;!<.457<!+1:4B!H.>+<*,!hK!;*0179*;!4)*<0+19!1/;!5.+)6.9.27<19!40>;:!.3!06*!
21551"+1:!4>)*+/.=1!+*5/1/0!%c!](R(WBR"WS\f!A706!PB&BHBH@j!T6*!P&HH!D.991L.+107./,!!B!K61+./71/!*0!19B!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"d!

&@D9-

B'!&63'!)*,:!/&'!9)./!4-209'*/64:!02'6.!+)4!8&6/!()*20/0)*.!64'!*'('..64:!6*2!()*2-(03'!/)!/&'!

+)496/0)*!)+!,0+';!E3'*!&'4'!9)2'4*!6./4)*)9:!&6.!6!<':!4),'!/)!7,6:5!>:!+0*20*1!6*2!(&646(/'40C0*1!

7,6*'/.!80/&!/&'!+'6/-4'.!/&6/!6,,)8!+)4!,0+'!64)-*2!./64.!)/&'4!/&6*!/&'!I-*;!H/!80,,!4'A-04'!./-2:!)+!

0*20302-6,!7,6*'/.!>:!204'(/,:!.'*.0*1!/&'04!,01&/!/)!+0*2!/&'!9),'(-,64!.01*7)./.!)+!&6>0/6>0,0/:!0*!/&'!

6/9).7&'4'.!6*2!.-4+6('.!)+!/&'.'!20./6*/!>)20'.;!!

%&0.!,6./!/6.<5!7)..0>,'!*)8!+)4!*'64>:!106*/!7,6*'/.5!0.!'=(''20*1,:!20++0(-,/!+)4!E64/&#.0C'2!

>)20'.5!80/&!20.<.!$WW!/09'.!.96,,'4!0*!64'6!/&6*!^-70/'4S.;!%&'!.01*6/-4'!)+!86/'45!/)1'/&'4!80/&!6!.-0/6>,'!

)4>0/!64)-*2!6!764'*/!./645!8)-,2!/',,!-.!/&6/!/&'!9'20-9!+)4!,0+'!6.!8'!<*)8!0/!0.!,0<',:!74'.'*/!6.!6!

.-4+6('!,0A-02_!9'/&6*'!0*20(6/'.!/&6/!)416*0(!9),'(-,'.!L/&'!./4-(/-46,!>-0,20*1!>,)(<!)+!,0+'M!64'!74'.'*/_!

)=:1'*!80/&!9'/&6*'!8)-,2!0*20(6/'!6!./6/'!)+!'=/4'9'!(&'90(6,!`20.'A-0,0>40-9a!/&6/!()-,2!,0<',:!*)/!>'!

960*/60*'2!0*!/&'!6>.'*('!)+!,0+';!!

%&'!9)./!74)90.0*1!.01*6/-4'.!)+!,0+'!)*!7,6*'/.!64)-*2!)/&'4!./64.!64'!+'6/-4'.!0*!/&'!

6/9).7&'40(!.7'(/46!)+!7,6*'/.!64)-*2!)/&'4!./64.5!.-(&!6.!/&'!`4'2!'21'a!640.0*1!+4)9!7&)/).:*/&'.0.;!

['..!2'+0*0/03'!0.!9),'(-,64!)=:1'*5!8&0(&!0.!,)(<'2!-7!0*!)=020C'2!.-4+6('!90*'46,.!-*,'..!()*/0*-6,,:!

4'7,'*0.&'2!'0/&'4!>:!,0+'!L6.!)*!E64/&M!)4!(6/6./4)7&0(!,)..!)+!.-4+6('!86/'4!+),,)8'2!>:!7&)/),:.0.!)+!

O"@!0*!/&'!6/9).7&'4'!L6.!)*!'64,:!h'*-.M;!%&'!74'.'*('!)+!>)/&!86/'4!6*2!9'/&6*'!0*!6!7,6*'/64:!

6/9).7&'4'!0.!6!9)4'!4',06>,'!>0).01*6/-4'!)+!86/'4#>6.'2!)416*0(!,0+'!/&6*!/&6/!)+!)*'!)4!/&'!)/&'4!6,)*';!

G!20++'4'*/!6774)6(&!0.!/)!,))<!+)4!.01*6,.!74)2-('2!>:!/'(&*),)10(6,,:!6236*('2!'*/0/0'.!',.'8&'4'!0*!)-4!

16,6=:;!

!

2"+,*'#"0-+2-X,+J&#4N#-

!"#!65'213"'$1)!4&8,+%,-!%&"3+,$/8-!1'2!.+()(*8!%1'!."!/"0"1)"2!.8!1,$/('(3+%1)!

3"1,5/"3"'$,-!"=4"/+3"'$,-!(/!$&"(/8!1'2!&"'%"!45,&!$&"!6/('$+"/,!(6!&531'!

F'(#)"2*"7!

!

9%+"'%"!6/('$+"/!B5",$+(',!+'!$&+,!%1$"*(/8!1/":!

"! E&8!+,!$&"!5'+0"/,"!1%%")"/1$+'*D!

"! E&1$!+,!21/F!31$$"/D!!

"! E&1$!1/"!$&"!4/(4"/$+",!(6!$&"!'"5$/+'(,D!

"! E&1$!%('$/(),!$&"!31,,",-!,4+',!1'2!/12++!(6!%(341%$!,$"))1/!/"3'1'$,D!

!

@*'!)+!/&'!<':!0*.01&/.!)+!/&'!76./!+'8!('*/-40'.!86.!/&'!4'()1*0/0)*!/&6/!/&'!.69'!.(0'*/0+0(!,68.!

/&6/!1)3'4*!/&'!>'&630)4!)+!96//'4!6*2!'*'41:!)*!E64/&!6,.)!1)3'4*!/&'!>'&630)4!)+!/&'!().9).T!7,6*'/.5!

./64.5!16,6=0'.5!6*2!/&'!'*/04'!-*03'4.';!Y'8/)*!0*+'44'2!/&6/!/&'!.69'!7&:.0(6,!+)4('.!(6-.0*1!677,'.!/)!

+6,,!/)!E64/&!6,.)!1)3'4*!/&'!9)/0)*.!)+!/&'!]))*!64)-*2!E64/&!6*2!/&'!7,6*'/.!64)-*2!/&'!I-*;!!@*'!

&-*24'2!6*2!+0+/:!:'64.!,6/'4!0/!86.!20.()3'4'2!/&6/!(&'90(6,!','9'*/.!0*/4)2-('2!0*/)!,6>)46/)4:!+,69'.!

74)2-('2!6!-*0A-'!.'/!)+!.7'(/46,!,0*'.5!6*2!.0*('!96*:!)+!/&'.'!,0*'.!6,.)!677'64'2!0*!/&'!.),64!.7'(/4-95!

0/!86.!()*(,-2'2!/&6/!/&'!I-*!86.!962'!)+!/&'!.69'!(&'90(6,!','9'*/.!6.!+)-*2!)*!E64/&5!)4!6.!0*!/&'!

(6.'!)+!&',0-95!6!*'8!)*'!860/0*1!/)!>'!20.()3'4'2;!G./4)*)9'4.!+'',!()*+02'*/!0*!-.0*1!/&'!-*03'4.'!6.!6!

,6>)46/)4:!/)!'=7,)4'!*6/-46,!7&'*)9'*6!/&6/!64'!0*6(('..0>,'!/)!E64/&#>6.'2!,6>.;!!%&'!./-2:!)+!&)8!/&'!

-*03'4.'!6*2!0/.!()*./0/-'*/!)>?'(/.!6*2!7&'*)9'*6!8)4<!()*/0*-'.!/)!:0',2!-*0A-'!0*.01&/!0*/)!

+-*269'*/6,!.(0'*(';!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"X!

*89-,E7K:9-<D-'6D=E7@<6--

G.!2'.(40>'2!74'30)-.,:5!/&'!0*+,6/0)*!&:7)/&'.0.!74)7).'.!/&6/!/&'!-*03'4.'!>'16*!/)!'=76*2!

'=7)*'*/06,,:!.)9'!$W#UX!.'()*2.!6+/'4!/&'!>01!>6*1;!%&0.!&:7)/&'.0.!'=7,60*.!8&:!/&'!74'.'*/!-*03'4.'!

&6.!6,9)./!/&'!.69'!/'97'46/-4'!'3'4:8&'4'!8'!,))<5!6.!9'6.-4'2!>:!/&'!90(4)863'!>6(<14)-*2!

46206/0)*5!)3'4!/&'!'*/04'!.<:;!!D'.70/'!/&'!7)8'4!)+!/&'!&:7)/&'.0.5!/&'!9'(&6*0.9!>:!8&0(&!0*+,6/0)*!

&677'*'2!0/.!)4010*!4'960*.!6!14'6/!9:./'4:;!D04'(/,:!()*+0490*1!0*+,6/0)*!6*2!-*2'4./6*20*1!0/.!

+-*269'*/6,!-*2'4,:0*1!9'(&6*0.9!,0'!6/!/&'!+4)*/0'4!)+!764/0(,'!7&:.0(.5!>'(6-.'!0*+,6/0)*!74)>'.!.(6,'.!

)+!'*'41:!+64!>':)*2!6*:/&0*1!/&6/!(6*!>'!6(&0'3'2!0*!6((','46/)4.!)*!E64/&;!H*+,6/0)*!0.!('*/46,!/)!

6./4)7&:.0(.T!/&'!A-6*/-9!+,-(/-6/0)*.!74'.'*/!2-40*1!0*+,6/0)*!+)49'2!/&'!.''2.!/&6/!14'8!0*/)!/&'!Z]N!

+,-(/-6/0)*.!6*2!/&'!,641'#.(6,'!./4-(/-4'!)+!/&'!-*03'4.'!8'!.''!64)-*2!-.!/)26:;!K'4&67.!/&'!9)./!

74)+)-*2!4'6.)*!/)!-*2'4./6*2!0*+,6/0)*!0.!/&6/!0/.!*6/-4'!6*2!2-46/0)*!901&/!&63'!.7',,'2!/&'!20++'4'*('!

>'/8''*!6!-*03'4.'!)+!.-++0(0'*/!36./*'..!/)!&)-.'!16,6=0'.5!7,6*'/.5!6*2!,0+'5!6*2!6!`90(4)3'4.'a!.)!.96,,!

/&6/!96//'4!6.!8'!<*)8!0/!()-,2!*)/!>'!()*/60*'2!/&'4'0*;!%)!-*2'4./6*2!/&'!)4010*!)+!)-4!96(4).()70(!

-*03'4.'R8&:!8'!'=0./R4'A-04'.!-*2'4./6*20*1!0*+,6/0)*;!

%&'!,6./!2'(62'!86.!)*'!)+!./-**0*1!74)14'..!0*!)-4!-*2'4./6*20*1!)+!/&'!+04./!9)9'*/.!)+!/&'!

-*03'4.';!YIJ#.-77)4/'2!I)-/&!K),'!6*2!Z&0,'6*!14)-*2#>6.'2!8)4<5!6*2!YGIGS.!>6,,))*#>6.'2!6*2!/&'!

B0,<0*.)*!]0(4)863'!G*0.)/4)7:!K4)>'!E=7,)4'4!90..0)*5!9677'2!/&'!.76/06,!76//'4*!)+!/'97'46/-4'!

+,-(/-6/0)*.!/&6/!)((-4!0*!/&'!4',0(!().90(!90(4)863'!>6(<14)-*2!+4)9!/&'!>01!>6*1;!!%&'!./6/'!)+!/&'!

:)-*1!-*03'4.'!2-40*1!/&'!'7)(&!)+!0*+,6/0)*5!740)4!/)!/&'!'=0./'*('!)+!./64.!)4!16,6=0'.5!0.!09740*/'2!6.!

90*-/'!+,-(/-6/0)*.!0*!/&'!Z]N5!6*2!/&'!(&646(/'4!)+!/&'.'!+,-(/-6/0)*.!0.!>4)62,:!()*.0./'*/!80/&!/&'!

/&')4:!)+!0*+,6/0)*;!!G49'2!80/&!/&')4'/0(6,!6236*('.!6*2!()97,'9'*/64:!>6,,))*#>)4*'!6*2!14)-*2#

>6.'2!9'6.-4'9'*/.5!8'!64'!*)8!4'62:!/)!9)3'!>':)*2!+)-*26/0)*6,!<*)8,'21'!)+!/&'!3'4:!'64,:!

-*03'4.'!6*2!677,:!0*(4'6.0*1,:!9)4'!74'(0.'!9'6.-4'9'*/.!)+!/&'!Z]N!/)!*'8!A-'./0)*.;!@*'!097)4/6*/!

/'./!)+!0*+,6/0)*!0*3),3'.!96<0*1!&01&,:!2'/60,'2!9'6.-4'9'*/.!)+!/&'!./4-(/-4'!)+!/&'!-*03'4.'!>:!

96770*1!/&'!20./40>-/0)*!)+!&-*24'2.!)+!90,,0)*.!)+!16,6=0'.;!H*+,6/0)*!96<'.!3'4:!.7'(0+0(!74'20(/0)*.!

6>)-/!/&'!.76/06,!20./40>-/0)*!)+!/&'!264<!96//'4!&6,).!/&6/!&)./!/&'.'!16,6=0'.;!

O)8'3'45!/&'!9)./!'=(0/0*1!A-'./!)+!6,,!0.!/)!&-*/!+)4!'302'*('!)+!14630/6/0)*6,!863'.!/&6/!64'!/&'!

74)2-(/!)+!0*+,6/0)*!0/.',+;!^-./!6.!/&'!,01&/!8'!.''!80/&!)-4!)8*!':'.!(6*!>'!7),640C'25!/&'!Z]N!46206/0)*!

96:!6,.)!(644:!6!76//'4*!)+!7),640C6/0)*!/&'!.)#(6,,'2!N#9)2'.!09740*/'2!>:!0*+,6/0)*64:!14630/6/0)*6,!

863'.;!!D0++'4'*/!9)2',.!)+!0*+,6/0)*!74'20(/!20./0*1-0.&6>,'!76//'4*.!6*2!,'3',.!)+!7),640C6/0)*5!.)!/&'!

*'=/!14'6/!A-'./!)+!Z]N!4'.'64(&!0.!/)!2'/'(/!/&0.!7),640C6/0)*5!/&'4'>:!74)>0*1!/&'!>'&630)4!)+!/&'!

764/0(,'.!)4!+0',2.!24030*1!0*+,6/0)*;!

%)26:!8'!./6*2!6/!6!(4)..4)62.;!!H+!8'!20.()3'4!/&'!.01*6/-4'!)+!0*+,6/0)*!0*!/&'!Z]N!0*!/&'!*'=/!

+'8!:'64.5!+-/-4'!./-20'.!8)-,2!+)(-.!)*!+),,)8#-7!74'(0.0)*!9'6.-4'9'*/.!)+!/&6/!.01*6,;!H+5!)*!/&'!)/&'4!

&6*25!/&'!.01*6,!0.!*)/!.''*5!/&'*!8'!80,,!*''2!/)!2'3',)7!0*(4'6.0*1,:!.'*.0/03'!'=7'409'*/.!/&6/!96:!

-,/096/',:!,'62!-.!/)!4'30.'!)-4!/&')4'/0(6,!9)2',.;!!!])4'!2'/60,'2!9'6.-4'9'*/.!)+!/&'!Z]N!64'!6!76/&!

/)!'=(0/0*1!+-/-4'!20.()3'40'.!+'2!>:!>)/&!/'(&*),)1:!2'3',)79'*/!6*2!/&')4'/0(6,!0*A-04:;!

!

*89-)AA9=9:E7@6P-$6@B9:;9-

G>)-/!/8',3'!:'64.!61)5!/&'!.097,'!70(/-4'!)+!6!-*03'4.'!2'(','46/0*1!>'(6-.'!)+!14630/:!>'16*!/)!

+6,,!6764/;!!D-'!0*!,641'!764/!/)!.-7'4*)36!20./6*('!9'6.-4'9'*/.5!8'!&63'!.0*('!()9'!/)!4'6,0C'!/&6/!

0*./'62!)+!2'(','46/0*15!/&'!'=76*.0)*!)+!/&'!().9).!0.!6((','46/0*1;!B&:!/&0.!0.!.)!0.!6*!)-/./6*20*1!

7-CC,'!0*!)-4!9)2'4*!70(/-4'!)+!/&'!-*03'4.';!!

%&'!)>.'436/0)*!/&6/!/&'!-*03'4.'!0.!6((','46/0*1!0.!74'.'*/,:!()*.0./'*/!80/&!E0*./'0*F.!7)./-,6/'!

)+!6!().9),)10(6,!()*./6*/!)4!'A-036,'*/,:!80/&!/&'!02'6!/&6/!'97/:!.76('!(6440'.!'*'41:;!H/!0.!6,.)!

()*.0./'*/!80/&!/&'!9)4'!1'*'46,!02'6!/&6/!.76('/09'!0.!7'49'6/'2!80/&!14630/6/0)*6,,:!4'7-,.03'!264<!

'*'41:5!6!9:./'40)-.!.->./6*('!/&6/!6(()-*/.!+)4!)3'4!VW!7'4('*/!)+!/&'!'*'41:!()*/'*/!)+!/&'!-*03'4.';!

G,/'4*6/03',:5!().90(!6((','46/0)*!()-,2!>'!6*!0*20(6/0)*!/&6/!E0*./'0*F.!/&')4:!)+!14630/:!1'*'46,!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"V!

4',6/030/:!9-./!>'!9)20+0'2!)*!,641'!.(6,'.;!!H*!E0*./'0*F.!/&')4:5!/&'!14)8/&!)+!./4-(/-4'!6*2!/&'!

'=76*.0)*!)+!/&'!-*03'4.'!64'!,0*<'2!>:!14630/:_!0*!9)20+0(6/0)*.!)+!14630/:5!/&6/!,0*<!0.!6,/'4'2;d!

p*2'4./6*20*1!/&'!-*2'4,:0*1!(6-.'!)+!6((','46/0)*!/&'4'+)4'!4'A-04'.!74'(0.0)*!9'6.-4'9'*/.!)+!/&'!

'=76*.0)*!)+!/&'!-*03'4.'!80/&!/09'!6*2!)+!/&'!46/'!6/!8&0(&!().90(!./4-(/-4'!14)8.;!Z)97640*1!/&'!

'=76*.0)*!&0./)4:!)+!/&'!-*03'4.'!80/&!/&'!&0./)4:!)+!/&'!14)8/&!)+!./4-(/-4'!80,,!0*!740*(07,'!'*6>,'!-.!/)!

/'./!8&'/&'4!264<!'*'41:!)4!9)20+0(6/0)*.!)+!1'*'46,!4',6/030/:!64'!4'.7)*.0>,'!+)4!().90(!6((','46/0)*;!

J)4/-*6/',:5!/&'!.-7'4*)36!20./6*('!9'6.-4'9'*/!/'(&*0A-'.!64'!6236*(0*1!24696/0(6,,:5!6*2!6!

+'8!)/&'4!0*2'7'*2'*/!/'(&*0A-'.!64'!>'0*1!2'3',)7'2!/&6/!6,.)!74)90.'!6236*('.!0*!74'(0.0)*!

9'6.-4'9'*/!)+!/&'!'=76*.0)*!&0./)4:5!6.!8',,!6.!6220*1!9'6.-4'9'*/.!)+!/&'!14)8/&!)+!./4-(/-4';!

\*)80*1!&)8!/&'!.0C'!)+!/&'!-*03'4.'!(&6*1'.!80/&!/09'!9'6*.!/&6/!8'!(6*!*)8!(&64/!/&'!46/'!6/!8&0(&!

/&'!-*03'4.'!14'8!)3'4!0/.!,)*1!&0./)4:;!N:!()9>0*0*1!6,,!/&'.'!26/6!8'!(6*!/'./!8&'/&'4!/&'!/&')4:!)+!

4',6/030/:!0.!()44'(/!6*2!6,.)!2'/'490*'!8&'/&'4!/&'!E0*./'0*S.!().9),)10(6,!()*./6*/!103'.!6*!6((-46/'!

2'.(407/0)*!)+!/&'!86:!264<!'*'41:!2'/'490*'.!/&'!+6/'!)+!)-4!-*03'4.';!

-

*89-,E7K:9-<D-4E:S-RE779:-

`Y)496,a!96//'4!R!/&'!./-++!)+!8&0(&!8'5!/&'!E64/&5!6*2!/&'!./64.!64'!962'5!6.!8',,!6.!/&'!9)4'!

'=)/0(!764/0(,'.!(4'6/'2!0*!E64/&#>)-*2!6((','46/)4.!)4!0*!*6/-46,!6((','46/)4.!.-(&!6.!.-7'4*)36!4'9*6*/.!

R!677'64.!/)!>'!)*,:!6!90*)40/:!)+!/&'!96//'4!0*!/&'!().9).!LJ01-4'!"#$$M;!%&0.!20.()3'4:!/&4)-1&!

9'6.-4'9'*/.!)+!/&'!4)/6/0)*!46/'!)+!16,6=0'.!86.!74'.61'2!>:!8)4<!6.!'64,:!6.!/&'!$PUW.!0*!8&0(&!

6./4)*)9'4.!*)/0('2!/&6/!/&'!.7''2.!6/!8&0(&!16,6=0'.!)4>0/!64)-*2!/&'!('*/'4.!)+!/&'!(,-./'4.!/)!8&0(&!

/&':!>',)*1!64'!+64!&01&'4!/&6*!*''2'2!/)!()-*/'46(/!/&'!14630/6/0)*6,!7-,,!)+!/&'!./64.!0*!/&).'!(,-./'4.;!%)!

<''7!/&'.'!(,-./'4.!+4)9!46702,:!+,:0*1!6764/5!6./4)*)9'4.!641-'25!/&':!9-./!()*/60*!+64!9)4'!96/'406,!

/&6*!/&6/!30.0>,'!/)!/','.()7'.;!G!,)/!)+!6./4)*)90(6,!2'/'(/03'!8)4<!4-,'2!)-/!/&'!&:7)/&'.0.!/&6/!/&'!

0*30.0>,'!96..!901&/!.097,:!>'!-*)>.'436>,'!7,6*'/.!6*2!2'62!./64.5!6*2!.)!0/!>'(69'!<*)8*!6.!6!

9:./'40)-.!264<!96//'4;!

N:!*)85!/&'!'302'*('!+)4!.-(&!264<!96//'4!0*!6,9)./!6,,!16,6=:#.0C'2!6*2!,641'4!6./4)*)90(6,!

.:./'9.!0.!)3'48&',90*1!6*2!()9'.!+4)9!6!802'!3640'/:!)+!/'(&*0A-'.!69)*1!)/&'4.5!14630/6/0)*6,!

,'*.0*1!9'6.-4'2!>:!/&'!O->>,'!I76('!%','.()7'!6*2!14)-*2#>6.'2!/','.()7'.5!/&'!20./40>-/0)*!)+!&)/!j#

46:!'90//0*1!16.!9'6.-4'2!>:!/&'!Z&6*246!j#e6:!@>.'436/)4:5!6*2!/&'!4)/6/0)*!.7''2!)+!&:24)1'*!16.!

20.<.!.-44)-*20*1!16,6=0'.!9'6.-4'2!>:!14)-*2#>6.'2!4620)!/','.()7'.!LJ01-4'!"#$"M;!!B0/&!0974)3'2!

)>.'436/0)*.5!6./4)*)9'4.!&63'!2'/'490*'2!74'(0.',:!&)8!9-(&!264<!96//'4!/&'4'!0.5!6*2!,'64*'2!/&6/!0/!

0*/'46(/.!)*,:!80/&!0/.',+!6*2!3'4:!+''>,:!80/&!+690,064!96//'4!)*,:!/&4)-1&!14630/:;!!%&'.'!*)496,!96//'4!

()*./0/-'*/.!64'!.96,,!0.,6*2.!0*!6!36./!.'6!)+!264<!96//'4!)+!.)9'!-*<*)8*!+)49;!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
d!%&'!'=/4'9',:!.96,,!36,-'!)+!6!().9),)10(6,!()*./6*/!/&6/!8)-,2!>'!()*.0./'*/!80/&!/&'!)>.'43'2!6((','46/0)*!

0.!*)/!6!*6/-46,!+0/!+)4!(-44'*/!7&:.0(.!/&')40'.;!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"Q!

!

!
!"#$%&!'"((!!G7*!<61+0!46.A7/2!06*!<>++*/0!<.5).4707./!.3!06*!>/7=*+4*U!h/.+519j!CL1+:./7<I!5100*+!74!
9*44!061/!`^!.3!06*!0.019B!!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"P!

!
!

!
!

!
!

!"#$%&!'"('!!G44"/!!NL4*+=107./4!.3!1!2+1=70107./19!9*/4!;74<.=*+*;!L:!06*!H9.1/!a727019!HF:!H>+=*:!1/;!
+*".L4*+=*;!>47/2!06*!P>LL9*!H)1<*!T*9*4<.)*B!J7260!3+.5!1!;7401/0!L9>*!21918:!C>))*+!+7260@!0.)I!74!
;*39*<0*;!L:!06*!2+1=70107./19!37*9;!.3!1/!7/0*+=*/7/2!*997)07<19!21918:!C>))*+!+7260@!<*/0*+I!0.!27=*!1/!
7512*!7/!06*!3.+5!.3!1!/*1+9:!<.5)9*0*!i&7/40*7/!+7/2i!C>))*+!+7260@!9.A*+IB!E:!1/19:Z7/2!06*!<.5L7/*;!
7512*!C>))*+!9*30I!70!74!).447L9*!0.!9*1+/!1L.>0!06*!;740+7L>07./!.3!;1+F!1/;!9>57/.>4!5100*+!7/!06*!
*997)07<19!21918:!14!A*99!14!<+*10*!1!512/737*;!7512*!.3!06*!L1<F2+.>/;!4.>+<*!21918:B!!D+*;70,!"512*!
<+*;70,!c"+1:,!VKHKdDcDdD3Kd-B-1+F*=70<6!*0!19BU!N)07<19,!VKHKdHTH<"U!-12*991/d$BK+7Z./1daBD9.A*!*0!
19BU!J*/47/2!-1),!VKHKdHTH<"U!&HN!_!"U!-12*991/d$BK+7Z./1daBD9.A*!*0!19B!D+*;70,!c"+1:,!
VKHKdDcDdD3Kd-B-1+F*=70<6!*0!19BU!N)07<19,!VKHKdHTH<"U!-12*991/d$BK+7Z./1daBD9.A*!*0!19BU!J*/47/2!
-1),!VKHKdHTH<"U!&HN!_!"U!-12*991/d$BK+7Z./1daBD9.A*!*0!19B!H"'$"/!!T6*!7/3*++*;!!;1+F!!5100*+!
;740+7L>07./!7/!06*!7/0*+1<07/2!21918:!<9>40*+!(&!Xf`R"`f!74!46.A/!7/!L9>*@!<.5)1+*;!0.!06*!5*14>+*;!6.0!
8"+1:!*57007/2!<9>40*+!214!7/!+*;!1/;!06*!=747L9*!97260!3+.5!7/;7=7;>19!219187*4!7/!06*!.)07<19!7512*B!"/!0674!
<91447<!*815)9*@!06*!;1+F!5100*+!5144!;.57/10*4!06*!+1;7107/2@!L1+:./7<!5144B!I(#"/!!TP"V#H!4>+=*:@!
>/;*+01F*/!10!06*!V%KNg4!b*+:"J1+2*!K++1:!CbJKI@!.3!10.57<!6:;+.2*/!7/!/*1+L:!4)7+19!219187*4@!46.A7/2!
<.5)9*8!1/;!*80*/;*;!214!;740+7L>07./4B!D+*;70,!V%KNdK$"!1/;!!1L71/!_190*+@!&B!E+7/F4@!&B!;*!E9.F@!!B!
E727*9@!-B!T6.+/9*:@!1/;!%B!M*//7<>00B!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#UW!

! G*!097)4/6*/!(,-'!/)!/&'!*6/-4'!)+!264<!96//'4!()9'.!+4)9!0*204'(/!>-/!7)8'4+-,!641-9'*/.!>6.'2!

)*!/&'!+)496/0)*!)+!/&'!','9'*/.!6*2!/&'!+)496/0)*!)+!16,6=0'.;!B'!+0*2!/&6/!)*,:!)*'#.0=/&!)+!/&'!/)/6,!

96//'4!0.!0*!!*)496,!`>64:)*0(a!+)49!6*2!/&6/!/&'!4'960*2'4!0.!74)>6>,:!.)9'!'=)/0(!*'8!','9'*/64:!

764/0(,'!1'*'46/'2!0*!()70)-.!A-6*/0/0'.!0*!/&'!>01!>6*1!>-/!*)/!:'/!2'/'(/'2!>:!E64/&#>6.'2!764/0(,'!

6((','46/)4!'=7'409'*/.;!H+!.)5!>:!',-(026/0*1!/&'!*6/-4'!6*2!74)7'4/0'.!)+!/&'!264<#96//'4!764/0(,'!L)4!

764/0(,'.M!8'!80,,!)7'*!6*!'*/04',:!*'8!80*2)8!/)!)-4!-*2'4./6*20*1!)+!/&'!+-*269'*/6,!74)7'4/0'.!)+!

96//'4;!!

%&'!&-*/!+)4!264<!96//'4!0.!/&'!?)0*/!2)960*!)+!','9'*/64:!764/0(,'!7&:.0(.5!6./4)7&:.0(.5!6*2!

6./4)*)9:;!!Z04(-9./6*('.!0*!6,,!64'*6.!64'!407'!+)4!/&'!2'/'(/0)*!)+!264<!96//'4!0*!/&'!()90*1!2'(62';!!

I)9'!)+!/&'!9)./!74)90.0*1!(6*2026/'!264<!96//'4!764/0(,'.!74'20(/'2!>:!/&')40./.!&63'!74)7'4/0'.!/&6/!

097,:!/&':!80,,!>'!74)2-('2!6*'8!0*!'=7'409'*/.!6/!/&'![641'!O624)*!Z),,02'4!L[OZM5!8&0,'!4',0(!()70'.!

+4)9!/&'!'64,:!-*03'4.'!80,,!>'!2'/'(/'2!6/!&01&!'*'41:!+4)9!/&'04!.',+#0*/'46(/0)*.!0*!.76('5!74)2-(0*1!

16996!46:.!6*2!)/&'4!&01&#'*'41:!764/0(,'.5!6*2!6/!,)8!'*'41:!0*!'=7'409'*/.!6/!2''7#-*2'414)-*2!

,6>)46/)40'.!8&'4'!464'!(),,0.0)*.!)((-4!>'/8''*!*)496,!6/)9.!6*2!/&'!.'6!)+!g6,6(/0(!264<!96//'4!

764/0(,'.!/&4)-1&!8&0(&!/&'!E64/&!.809.;!!!G,4'62:5!097)4/6*/!()*./460*/.!&63'!>''*!.'/!)*!/&'!*6/-4'!)+!

264<!96//'4!/&4)-1&!/&'!+60,-4'!/)!2'/'(/!0/!-.0*1!-*2'414)-*2!2'/'(/)4.!6*2!/&'!J'490!g6996#46:!I76('!

%','.()7';!%&0.!0.!6!14'6/!7'40)2!)+!0*/'420.(07,0*64:!()*3'41'*('!0*!/&'!A-'./!/)!-*2'4./6*2!/&'!*6/-4'!)+!

264<!96//'4;!

!

*89-,E7K:9-<D-,9K7:@6<;-

!

Y'-/40*).!L6!/:7'!)+!','9'*/64:!764/0(,'M!0*/'46(/!3'4:!8'6<,:!80/&!)/&'4!96//'4;!!N'(6-.'!)+!/&0.!

74)7'4/:5!'3'*!96..03'!>)20'.!.-(&!6.!./64.!64'!/46*.764'*/!/)!*'-/40*).;!%&'!2'/'(/0)*!)+!*'-/40*).!

74)2-('2!0*!/&'!('*/'4!)+!/&'!I-*!74)302'2!6!204'(/!()*+0496/0)*!)+!/&'!*-(,'64!4'6(/0)*.!)((-440*1!/&'4'5!

6*2!/&'!r"W!*'-/40*).!2'/'(/'2!+4)9!6!.-7'4*)36!'=7,).0)*!0*!6!*'64>:!16,6=:!0*$PQV!()*+049'2!/&6/!/&'!

()4'!)+!/&0.!96..03'!./64!&62!(),,67.'2!/)!2'*.0/0'.!()97646>,'!/)!/&6/!)+!6*!6/)90(!*-(,'-.!L,0<',:!

+)490*1!6!*'-/4)*!./64M;!])4'!4'964<6>,:5!)3'4!/&'!,6./!2'(62'5!)>.'436/0)*.!)+!*'-/40*).!74)2-('2!>:!

().90(!46:.!./40<0*1!/&'!E64/&S.!6/9).7&'4'5!6*2!9)4'!4'+0*'2!2'/'(/0)*.!)+!.),64!*'-/40*).5!2'9)*./46/'2!

/&6/!/&'!/&4''!<*)8*!/:7'.!)+!*'-/40*).!(6*!).(0,,6/'!+4)9!)*'!/:7'!/)!6*)/&'4;!!%&0.!20.()3'4:!097,0'.!

/&6/!/&'!*'-/40*)!96..5!/&)-1&!.96,,5!0.!*)*#C'4)!6*2!)++'4.!204'(/!74))+!/&6/!/&'!I/6*2642!])2',!)+!

764/0(,'!7&:.0(.!0.!0*()97,'/';!!H*2''25!6./4)7&:.0(6,!4'.'64(&!&6.!74)302'2!9-(&!)+!/&'!'302'*('!+)4!

7&:.0(.!>':)*2!/&'!./6*2642!9)2',;!

@-4!6>0,0/:!/)!74)>'!/&'!+-*269'*/6,!74)7'4/0'.!)+!*'-/40*).!>:!-.0*1!6./4)7&:.0(6,!9'6.-4'9'*/.!

80,,!()*/0*-'!0*!/&'!()90*1!2'(62';!%&'!*'-/40*)!).(0,,6/0)*!9'6.-4'9'*/.!)+!/&'!,6./!2'(62'!)*,:!74)>'2!

/&'!20++'4'*('!0*!/&'!.A-64'.!)+!/&'!*'-/40*)!96..'.5!*)/!/&'!6>.),-/'!96..'.5!6*2!8'!(-44'*/,:!&63'!)*,:!

-77'4!,090/.!)*!/&'!6(/-6,!96..'.;!Y'-/40*).!8'4'!74)2-('2!0*!6>-*26*('!0*!/&'!>01!>6*1!6*2!6,/&)-1&!

/&':!()9740.'!)*,:!6!90*)4!()97)*'*/!)+!/&'!264<!96//'45!/&':!6++'(/'2!/&'!(,-./'40*1!)+!96//'4!)*!,641'!

.(6,'.!0*!6!86:!/&6/!2'7'*2.!-7)*!/&'04!96..;!!%&-.5!/&'!2'/'490*6/0)*!)+!/&'!96..'.!)+!/&'!

*'-/40*).!+-*269'*/6,!0*7-/!/)!/&')40'.!)+!/&'!3'4:!.96,,!96:!()9'!+4)9!)>.'436/0)*.!)+!/&'!3'4:!

,641';!H*!/&'!()90*1!2'(62'5!74'(0.'!9'6.-4'9'*/.!)+!/&'!./4-(/-4'!.''*!0*!/&'!Z).90(!]0(4)863'!

N6(<14)-*2!()9>0*'2!80/&!,641'#.(6,'!./4-(/-4'!9'6.-4'9'*/.!+4)9!/&'!*'=/!1'*'46/0)*!)+!

30.0>,'k0*+464'2!09610*1!6*2!.7'(/4).()70(!.-43':.!80,,!6,,)8!-.!/)!9'6.-4'!/&'!*'-/40*)!96..!)4!7-.&!0/.!

-77'4!,090/!2)8*8642!>:!6*!)42'4!)+!961*0/-2'5!6*2!/&'4'+)4'!&',7!()*./460*!764/0(,'!7&:.0(.!9)2',.!

1)3'4*0*1!/&'!>'&630)4!)+!6,,!96..;!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#U$!

*89-,E7K:9-<D-(<QOEA7-+FY9A7;-E6>-!:<F9;-<D-"9=E7@B@7C-

G./4)*)90(6,!)>.'436/0)*.!&63'!3'40+0'2!/&6/!1'*'46,!4',6/030/:!74)302'.!6*!6((-46/'!2'.(407/0)*!

)+!14630/:!)*!.),64#.:./'9!.(6,'.5!>-/!6*!-*6*.8'4'2!A-'./0)*5!6*2!/&'!9)./!(&6,,'*10*1!/'./!)+!1'*'46,!

4',6/030/:5!0.!8&'/&'4!0/!8)4<.!0*!/&'!./4)*1!14630/:!+0',2.!64)-*2!>,6(<!&),'.;!Z-44'*/!./-20'.!-.0*1!j#46:!

.7'(/4).()7:!)+!16.!20.<.!64)-*2!>,6(<!&),'.!64'!()*.0./'*/!80/&!/&'!74'20(/0)*.!)+!1'*'46,!4',6/030/:!6*2!

:0',2!74',090*64:!'./096/'.!)+!/&'!>,6(<!&),'!.70*;!!@3'4!/&'!*'=/!2'(62'!/&'!74'(0.0)*!)+!/&'.'!/'./.!(6*!

>'!24696/0(6,,:!0974)3'2;!!

G,.)!+'6.0>,'!80/&0*!/&'!2'(62'!0.!/&'!2'/'(/0)*!)+!14630/6/0)*6,!863'.!+4)9!9'41'4.!)+!90,,0)*!

.),64!96..!>,6(<!&),'.!)4!,)8!96..!)>?'(/.!(67/-4'2!>:!9)4'!96..03'!)*'.;!I-(&!'3'*/.!74)2-('!(,'6*!

.01*6,.!/&6/!(6*!>'!-.'2!/)!967!.76('/09'!80/&!/4'9'*2)-.!74'(0.0)*!0*!4'10)*.!8&'4'!14630/:!0.!3'4:!

./4)*1;!G*!097)4/6*/!/&')4'/0(6,!6*2!()97-/6/0)*6,!>4'6</&4)-1&!0*!/&0.!2'(62'!86.!/&'!6>0,0/:!/)!

()97-/'!/&'!9'41'4!)+!/8)!>,6(<!&),'.5!:0',20*1!&01&,:!6((-46/'!74'20(/0)*.!)+!/&'!14630/6/0)*6,!863'!

'90..0)*!76//'4*.;!Z)9>0*'2!80/&!2'/'(/0)*.!)+!/&'.'!863'.5!.-(&!()97-/6/0)*.!74)302'!./40*1'*/!/'./.!)+!

/&'!/&')4:!)+!4',6/030/:!0*!4'109'.!*)/!6(('..0>,'!>:!6*:!)/&'4!9'6*.;!!!!D'306/0)*.!+4)9!E0*./'0*S.!

74'20(/0)*.!8)-,2!(6-.'!-.!/)!4'/&0*<!)*'!)+!/&'!+)-*26/0)*6,!70,,64.!)+!6,,!)+!7&:.0(6,!.(0'*(';!

g4630/6/0)*6,!863'!2'/'(/0)*!8)-,2!*)/!)*,:!/'./!1'*'46,!4',6/030/:5!>-/!6,.)!9'6.-4'!/&'!.70*.!6*2!

96..'.!)+!/&'!9'410*1!>,6(<!&),'.;!!J-4/&'49)4'5!/&'!20.()3'4:!6*2!-*2'4./6*20*1!)+!.-(&!9'410*1!

.:./'9.!8)-,2!-*0A-',:!74)>'!/&'!()*20/0)*.!6/!/&'!('*/'4.!)+!16,6=0'.!6*2!/&'!().9),)10(6,!&0./)4:!)+!

16,6=:!+)496/0)*!6*2!14)8/&;!N,6(<!&),'.!64'!()99)*!0*!/&'!('*/'4.!)+!16,6=0'.!6*2!)-4!'./096/'.!)+!

/&'04!6>-*26*('5!96..'.5!6*2!9'41'4!46/'!64'!7)0.'2!+)4!./'62:!0974)3'9'*/!0*!74'(0.0)*!/&4)-1&!6!.76('#

>6.'2!0*/'4+'4)9'/'4!/&6/!(6*!4'6(&!>6(<!0*!/09'!/)!`&'64a!/&'!.76('/09'!'(&)'.!)+!9'41'4.!)+!

.-7'496..03'!>,6(<!&),'.;!!

@>.'436/0)*.!80/&!j#46:!/','.()7'.!74)302'!6!()97,'9'*/64:!74)>'!)+!/&'!*6/-4'!)+!.76('/09'!

*'64!/&'!'3'*/!&)40C)*!6/!/&'!'21'!)+!6!>,6(<!&),';!I-(&!)>.'436/0)*.!6,,)8!-.!/)!/46(<!/&'!9)/0)*.!)+!

96/'406,!6.!0/!.804,.!`2)8*!/&'!2460*a5!6*2!/&'4'>:!/)!9'6.-4'!/&'!.70*!)+!/&'!>,6(<!&),';!!!%&0.!0.!

(-44'*/,:!)*,:!7)..0>,'!+)4!6!&6*2+-,!)+!*'64>:!>,6(<!&),'.5!>-/!9)4'!7)8'4+-,!+6(0,0/0'.!0*!/&'!+-/-4'!

8)-,2!'*6>,'!-.!/)!'=/'*2!/&'.'!9'6.-4'9'*/.!/)!,641'!.697,'.;!I0*('!6*:!>,6(<!&),'!(6*!>'!+-,,:!

(&646(/'40C'2!>:!0/.!96..!6*2!.70*5!/&0.!0.!+-*269'*/6,!0*+)496/0)*!6>)-/!&)8!>,6(<!&),'.!8)4<!6*2!&)8!

/&':!8'4'!+)49'2;!

q'/!6*)/&'4!74)>'!)+!>,6(<!&),'.!0.!/&'!?'/.!/&6/!64'!+4'A-'*/,:!(4'6/'2!>:!96..03'!.70**0*1!>,6(<!

&),'.!0*!6(/03'!16,6(/0(!*-(,'0;!e620)!/','.()7'.!&63'!.&)8*!/&6/!/&'!'90//0*1!16.!/463',.!80/&!.7''2.!

(,).'!/)!/&6/!)+!,01&/;!j#46:!6*2!*)8!16996#46:!/','.()7'.!64'!6>,'!/)!/46('!/&'!'90..0)*!2)8*!/)!A-0/'!

(,).'!/)!/&'!>,6(<!&),'!0/.',+;!K,6.96!6*2!961*'/)#&:24)2:*690(!7&:.0(.5!8&0(&!8'!-*2'4./6*2!>'./!+4)9!

.),64!6*2!.),64!.:./'9!./-20'.5!7,6:!097)4/6*/!4),'.!0*!96*:!6./4)7&:.0(6,!()*/'=/.;!!!H/!0.!74)7).'2!/)!

()9>0*'!/&'!4'.-,/.!+4)9!96*:!/:7'.!)+!/','.()7'.!)7'46/0*1!.09-,/6*')-.,:!/)!-*2'4./6*2!&)8!?'/.!64'!

962'!6*2!&)8!/&':!.&0*';!%&0.!80,,!/&'*!,'62!/)!6!>'//'4!-*2'4./6*20*1!)+!&)8!14630/:!)7'46/'.!64)-*2!6!

>,6(<!&),';!N,6(<!&),'.!'0/&'4!.70**0*1!96..03'!&),'.!0*!6(/03'!16,6(/0(!*-(,'0!)4!*'8,:!+)49'2!./',,64!

)*'.!0*!16996!46:!>-4./.!64'!6,.)!.-.7'(/'2!/)!>'!/&'!.)-4('!)+!/&'!p,/46!O01&!E*'41:!Z).90(!e6:.!

8&0(&!64'!2'/'(/'2!8&'*!/&':!&0/!/&'!E64/&S.!6/9).7&'4';!%&'.'!(6*!&63'!'*'410'.!6.!,641'!6.!/&6/!)+!6!

8',,#&0/!>6.'>6,,!!6*2!2'.70/'!14'6/!6236*('.!0*!-*2'4./6*20*1!/&'04!74)7'4/0'.!/&6/!&63'!()9'!+4)9!/&'!

G-1'4#I)-/&!+6(0,0/:!0*!G41'*/0*65!8'!./0,,!2)!*)/!<*)8!+)4!.-4'!8&6/!/&':!64'5!&)8!/&':!0*/'46(/!80/&!

96//'4!6*2!&)8!/&':!64'!962';!

@*,:!.,01&/,:!,'..!4'964<6>,'!/&6*!>,6(<!&),'.!64'!/&'!*'-/4)*!./64.;!H/!0.!+)4!/&'9!/&6/!/&'!

0*3'./9'*/.!)3'4!/&'!,6./!2'(62'!0*!14)-*2#>6.'2!14630/6/0)*6,!863'!2'/'(/)4.!64'!,0<',:!/)!76:!)++!+04./5!6.!

+4'A-'*/!2'/'(/0)*.!)+!9'410*1!*'-/4)*!./64.!0*!)/&'4!16,6=0'.!64'!'=7'(/'2!+4)9!G236*('2![Hg@;!

J)49'2!6.!/&'!(6/6./4)7&0(!(),,67.'!)+!/&'!()4'!)+!6!2:0*1!96..03'!./645!/&'.'!696C0*1!)>?'(/.!()*/60*!6!

96..!,641'4!/&6*!/&'!I-*F.5!.A-''C'2!0*/)!6!4'10)*!/&'!.0C'!)+!6!(0/:;!%&'!('*/'4.!)+!*'-/4)*!./64.!()*/60*!

/&'!2'*.'./!96//'4!0*!/&'!-*03'4.'5!'3'*!9)4'!/01&/,:!()974'..'2!/&6*!/&'!96//'4!0*.02'!/&'!*-(,'-.!)+!6!

.0*1,'!6/)9;!I)9'!*'-/4)*!./64.!6,.)!&63'!/&'!,641'./!0*+'44'2!961*'/0(!+0',2!./4'*1/&.!0*!/&'!-*03'4.'5!

/40,,0)*.!)+!/09'.!/&6/!)+!/&'!E64/&;!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#U"!

I/-2:0*1!/&'!74)7'4/0'.!)+!*'-/4)*!./64.!)++'4.!6!-*0A-'!80*2)8!0*/)!/&'!74)7'4/0'.!)+!*-(,'64!

96//'4;!]'6.-40*1!*'-/4)*!./64!96..'.!6*2!46200!:0',2.!204'(/!0*+)496/0)*!6>)-/!/&'!0*/'40)4!()97).0/0)*!

/&6/!(6*!>'!()9764'2!80/&!/&')4'/0(6,!74'20(/0)*.;!!I/-20'.!)+!:)-*1!4620)!7-,.64.!6*2!/&'!4'964<6>,'!

961*'/64!.->(,6..!&63'!4'3'6,'2!/&6/!6.!96*:!6.!)*'!0*!/'*!*'-/4)*!./64.5!8&0(&!&63'!2'.('*2'2!+4)9!

*)496,!./64.5!64'!>)4*!80/&!961*'/0(!+0',2.!/&6/!'=(''2!$W$c!/09'.!/&6/!)+!)-4!I-*;!B&6/!.'/.!/&0.!+46(/0)*5!

6*2!8&'/&'4!)4!*)/!/&'!>04/&!)+!/&'.'!&01&,:!961*'/0(!*'-/4)*!./64.!30.0>,:!6,/'4.!/&'!.-7'4*)36'!'3'*/5!64'!

6(/03',:!-*2'4!0*3'./016/0)*;!K4)14'..!&'4'!80,,!2'7'*2!)*!,641'!.-7'4*)36'!.-43':.!6.!8',,!6.!()*/0*-'2!

4620)!6*2!j#46:!7-,.64!)>.'436/0)*.;!%&'!9)./!46702,:!4)/6/0*1!*'-/4)*!./64.!677'64!/)!.70*!)*!/&'04!6='.!

6>)-/!)*('!'3'4:!)*'!6*2!6!&6,+!90,,0.'()*2.5!>:!6((4'/0*1!96/'406,!+4)9!6!46702,:!4)/6/0*1!20.<!)+!96//'4!

2)*6/'2!+4)9!6!()976*0)*!./64;!O)8'3'45!'3'4!9)4'!.'*.0/03'!4620)!7-,.64!.-43':.!()*/0*-'!/)!+0*2!/&6/!

/&'!96=09-9!.70*!46/'!)>.'43'2!0.!.-4740.0*1,:!,'..!/&6*!/&'!96=09-9!7)..0>,'!36,-'5!,'620*1!/)!/&'!

.7'(-,6/03'!.-11'./0)*!/&6/!14630/6/0)*6,!863'!'90..0)*!4'1-,6/'.!/&'!96=09-9!46/';!%&0.!&:7)/&'.0.!0.!

/'./6>,'!80/&!G236*('2![Hg@;!

!

*89-(89Q@;7:C-<D-789-$6@B9:;9-

]6*:!6./4)7&:.0(6,!74)('..'.!'=&0>0/!40(&!(&'90(6,!.01*6/-4'.!6*2!74)2-(/.;!%&'!(:(,'!)+!96//'4!

0*!)-4!g6,6=:!74)(''2.!+4)9!/&'!'=7-,.0)*!)+!96//'4!0*/)!0*/'4./',,64!.76('!+4)9!2:0*1!./64.5!8&'4'!0/!

-*2'41)'.!(&'90(6,!/46*.+)496/0)*.!6*2!'3'*/-6,!0*()47)46/0)*!0*/)!20++-.'!(,)-2.!6*2!2'*.'!9),'(-,64!

(,)-2.;!B',,!)3'4!$cW!9),'(-,'.5!40(&!0*!)416*0(!96/'406,5!&63'!>''*!2'/'(/'2!0*!/&'!0*/'4./',,64!9'20-9!

>:!4620)5!90(4)863'!6*2!0*+464'2!/'(&*0A-'.5!6*2!/&0.!0.!6,9)./!('4/60*,:!/&'!/07!)+!/&'!0*/'4./',,64!

(&'90(6,!0('>'41!LJ01-4'!"#$UM;!%&6*<.!/)!/&'!203'4.'!46*1'!)+!0*/'4./',,64!'*'41:!.)-4('.!6*2!

!
!
!"#$%&!'"(W!!H.5*!.3!06*!51/:!3.+54!0610!<1+L./!51:!01F*!7/!7/0*+40*991+!5.9*<>9*4B!!+.5!&6+*/3+*>/;!GB!1/;!
D61+/9*:@!HB!'XXXB!N+21/7<!5.9*<>9*4!7/!06*!7/0*+40*991+!5*;7>5@!<.5*04!1/;!5*0*.+70*4,!K!=.:12*!3+.5!;1+F!
<9.>;4!0.!06*!*1+9:!&1+06B!!D+*;70,!G14<19*!&6+*/3+*>/;!1/;!H0*=*/!EB!D61+/9*:@!hN+21/7<!-.9*<>9*4!7/!06*!
"/0*+40*991+!-*;7>5@!D.5*04@!1/;!-*0*.+70*4,!!K!b.:12*!3+.5!a1+F!D9.>;4!0.!06*!&1+9:!&1+06@j!K//>19!%*=7*A!.3!
K40+./.5:!1/;!K40+.)6:47<4!WQ@!\'R"\QW@!'XXXB!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#UU!

'*304)*9'*/.!/)!8&0(&!.-(&!9),'(-,'.!64'!'=7).'25!8'!&63'!/&'!)77)4/-*0/:!80/&!G[]G!6*2!I@JHG!/)!

./-2:!+-*269'*/6,.!)+!(&'90./4:!-*2'4!()*20/0)*.!8'!(6**)/!(4'6/'!&'4'!)*!E64/&;!!!!

G[]G!80,,!14'6/,:!0*(4'6.'!)-4!6>0,0/:!/)!74)>'!/&'!(&'90./4:!)+!*'64>:!16,6=0'.;!@*!6!

().9),)10(6,!.(6,'5!/&'!(&'90./4:!)+!/&'!7409)4206,!','9'*/.!&:24)1'*5!&',0-9!6*2!,0/&0-9!86.!

.-4740.0*1,:!40(&!6*2!20(/6/'2!/&'!'64,:!-*03'4.'!0*/'46(/0)*.!>'/8''*!96//'4!6*2!46206/0)*;!]),'(-,64!

&:24)1'*!86.!7)..0>,:!(4-(06,!0*!+)490*1!/&'!+04./!./64.!6+/'4!4'()9>0*6/0)*!6*2!4'2.&0+/'2!./-20'.!)+!

*'-/46,!6/)90(!&:24)1'*!96:!74)302'!0*+)496/0)*!()*('4*0*1!/&'!9),'(-,64!&:24)1'*!>:!)>.'430*1!

2'*.0/:!0*&)9)1'*'0/0'.;!!@>.'436/0)*.!)+!9),'(-,64!.7'(/46!(6*!103'!-.!-*0A-'!74)>'.!)+!/&'!2'*.0/:5!

/'97'46/-4'5!6*2!<0*'96/0(.!)+!4'10)*.!8&'4'!./64.!6*2!7,6*'/.!64'!+)49'2;!!E=7,)46/0)*!)+!/&'!(&'90./4:!

0*!&01&!4'2.&0+/!16,6=0'.!0.!6!(-44'*/!(&6,,'*1'!8&0(&5!6.!0/!0.!9'/5!80,,!74)302'!-.!80/&!6!70(/-4'!)+!/&'!

'3),-/0)*!)+!9),'(-,64!4'6(/0)*.!6*2!.7'(0'.!6(4)..!().9),)10(6,!/09';!!

%46(0*1!/&'!&0./)4:!)+!)416*0(!9),'(-,'.!/&4)-1&!/&'04!(:(,'.!)+!+)496/0)*5!9)20+0(6/0)*5!

2'./4-(/0)*!6*2!4'+)496/0)*!80/&0*!9),'(-,64!(,)-2.!/)!/&'04!0*()47)46/0)*!0*!7,6*'/64:!.:./'9.!0.!

097)4/6*/!0*!-*2'4./6*20*1!8&'4'!6*2!0*!8&6/!+)49!64'!/&'!468!96/'406,.!+)4!,0+'!80/&!8&0(&!6*:!103'*!

7,6*'/64:!.:./'9!901&/!>'!'*2)8'2!LJ01-4'!"#$cM;!

%)!8&6/!'=/'*/!2)'.!/&'!7)/'*/06,!+)4!,0+'!(&6*1'!/&4)-1&!/&'!16,6=:!)3'4!0/.!&0./)4:i!!B'!2)!*)/!

-*2'4./6*2!/&'!-,/096/'!,'3',.!)+!()97,'=0/:!6(&0'3'2!>:!)416*0(!(&'90./4:!0*!6./4)7&:.0(6,!

'*304)*9'*/.5!+)4!'=697,'5!8&'/&'4!()97,'=!0*+)496/0)*#(644:0*1!7),:9'4.!,0<'!eYG!901&/!>'!

74)2-('2!>'+)4'!7,6*'/!+)496/0)*;!!I/-2:!6/!'3'4!9)4'!7)8'4+-,!.7'(/46,!6*2!.76/06,!4'.),-/0)*!)+!

6./4)7&:.0(6,!'*304)*9'*/.!0*!8&0(&!)416*0(!9),'(-,'.!)((-4!6*2!'3),3'!0.!*'('..64:!/)!/46('!/&'!+-,,!

7)/'*/06,!)+!)416*0(!(&'90./4:!/)!74)2-('!9),'(-,'.!)+!4','36*('!/)!,0+'5!/&4)-1&!6.!9-(&!)+!/&'!g6,6=:!6.!

0.!7)..0>,';!I-(&!'*304)*9'*/.!0*(,-2'!/&'!0*/'4./',,64!9'20-95!9),'(-,64!(,)-2.5!74)/)#7,6*'/64:!20.<.5!

/46*.0/0)*!6*2!2'>40.!20.<.5!6*2!'.7'(06,,:!7,6*'/64:!6/9).7&'4'.;!G*2!/&0.5!0*!/-4*5!>40*1.!-.!+-,,!(04(,'!0*!

)-4!/)-4!)+!/&'!9)2'4*!-*2'4./6*20*1!)+!/&'!().9).T!/&'!'=)/0(!7&'*)9'*6!)+!/&'!'64,0'./!9)9'*/.!)+!/&'!

().9).!.'/!/&'!./61'!+)4!6!7&:.0(6,!4'6,0/:!0*!8&0(&!./64.5!7,6*'/.!6*2!,0+'R8'R()-,2!'=0./;!

!
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"#Uc!

!

!
!

!"#$%&!'"(\!!K!).447L9*!)106A1:!74!46.A/!6*+*!0.A1+;!51F7/2!06*!4>21+!5.9*<>9*!!29:<.19;*6:;*@!A67<6!A14!
;*0*<0*;!L:!06*!V%KN!#+**/!E1/F!T*9*4<.)*!C#ETI!7/!06*!H127001+7>4!E'!<9.>;!.3!214!1/;!;>40B!-10*+719!
*8)*99*;!3+.5!06*!=7<7/70:!.3!3.+57/2!401+4!<.997;*4!A706!1!/*1+L:!5.9*<>91+!<9.>;!C4><6!14!H127001+7>4!E'I@!
2*/*+107/2!46.<F!A1=*4B!T6*!6*107/2!144.<710*;!A706!06*!46.<F!199.A4!<6*57<19!+*1<07./4!0.!.<<>+!15./2!
10.54!1/;!45199!5.9*<>9*4!0610!1+*!*5L*;;*;!./!06*!4>+31<*4!1/;!7/!06*!7/0*+7.+4!.3!45199!2+17/4!7/!06*!
<9.>;B!!T6*!+*4>907/2!91+2*+!5.9*<>9*4!0610!1+*!3.+5*;@!4><6!14!29:<.19;*6:;*@!1+*!*O*<0*;!3+.5!06*!2+17/4!
061/F4!194.!0.!06*!46.<F!A1=*4@!1/;!*/;!>)!7/!06*!4>++.>/;7/2!214!A6*+*!06*:!<1/!L*!;*0*<0*;B!!!T6*!+*;!
10.54!1+*!.8:2*/@!06*!2+*:!<1+L./!1/;!06*!:*99.A!6:;+.2*/B!D+*;70,!E799!H180./@!V%KNdK$"dVH!B!

!
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"#$!

5-

!6789:7;<=>-=9-);87?9?@A-69B-);87?><A;=C;D--

(?EE6F?768=?9G-(??>:768=?9G-(??7B=968=?9-
!
!

%&'()!)*+,-!+./0!12-(!3*'/,*!(4*!'&,-(!5*6+5+7!-2,8*)!&9!+-(,/9/:)!;(4*!<4&('/,5!,*=/,(>0!+-(,/9/:)!
+95!+-(,/=4)-&6-!?+-!=,+6(&6*5!8*,)!5&''*,*9(7)!(4+9!&(!&-!(/5+)@!!A&,(2+77)!+77!(*7*-6/=*-!?*,*!&9!=,&8+(*!
4+95-!+95!8&*?*5!(4*!-B)!&9!12-(!(4*!8&-&37*!=+,(!/'!(4*!-=*6(,2:!2-&9.!=4/(/.,+=4&6!=7+(*-!/,!*+,7)!
=4/(/:27(&=7&*,!(23*-!(/!,*6/,5!5+(+C!,+5&/!+-(,/9/:)!?+-!-(&77!+!9*?!(*649&D2*C!(4*!.,*+(!=/(*9(&+7!/'!
-=+6*!?+-!/97)!3*.&99&9.!(/!3*!5&-62--*5@!E4*!F@G@!5/:&9+(*5!+-(,/9/:&6+7!,*-*+,64@!!%*5*,+7!-2==/,(!
?+-!-:+77!+95!*H&-(*5!/97)!+(!IG%C!IJGJ!?+-!-//9!(/!3*.&9!&(-!,+6*!(/!(4*!K//9!+95!6/9-&5*,!&(-!'&,-(!
+-(,/=4)-&6-!:&--&/9-@!!E4*!',/9(&*,-!?*,*!7+,.*!+95!&98&(&9.@!K+9)!/'!(4*!:/-(!=4*9/:*9+7!5&-6/8*,&*-!
/'!(4*!6*9(2,)!7+)!+4*+5@!I*2(,/9!-(+,-0!37+6B!4/7*-0!D2+-+,-0!*H/=7+9*(-0!5+,B!:+((*,0!5+,B!*9*,.)0!+95!(4*!
6/-:&6!:&6,/?+8*!3+6B.,/295!?*,*!)*(!(/!3*!'/295@!!J-(,/9/:)!?+-!+!-/:*?4+(!&9-27+,!'&*75!+95!&(-!
6/99*6(&/9!(/!=4)-&6-0!=,&96&=+77)!(4,/2.4!+(/:&6!+95!9267*+,!=4)-&6-0!?+-!12-(!-(+,(&9.!(/!.,/?@!!

G&96*!(4+(!(&:*0!+-(,/9/:)!4+-!3**9!&9!+!=*,&/5!/'!,*8/72(&/9+,)!5&-6/8*,)L',/:!-(+,-!+95!
=7+9*(-!(/!37+6B!4/7*-!+95!6/-:/7/.)L+95!&-!=/&-*5!'/,!5,+:+(&6!+58+96*-!&9!/2,!295*,-(+95&9.!/'!(4*!
29&8*,-*!+95!(4*!7+?-!(4+(!./8*,9!&(@!!E4*,*!+,*!-(,/9.!+95!.,/?&9.!6/99*6(&/9-!(/!/(4*,!'&*75-0!&96725&9.!
=4)-&6-0!6/:=2(*,!-6&*96*0!:*5&6&9*0!64*:&-(,)0!+95!3&/7/.)@!!%*?!(/5+)!?/275!,*'*,!(/!+-(,/9/:)!+-!+9!
&-7+95!&9!(4*!?/,75!/'!-6&*96*@!!!

J58+96*-!&9!(*649/7/.)!4+8*!=,/=*77*5!:264!/'!(4*!64+9.*@!M&.&(+7!5*8&6*-!?&(4!4295,*5-!/'!
:&77&/9-!/'!=&H*7-!4+8*!*9+37*5!?&5*#'&*75!&:+.*-!+95!:+--&8*7)!:27(&=7*H*5!-=*6(,/-6/=)!+(!/=(&6+7!+95!
&9',+,*5!?+8*7*9.(4-@!!N+5&/!(*649/7/.)!4+-!=,/.,*--*5!(/!(4*!=/&9(!?4*,*!-*9-&(&8*0!4&.4#,*-/72(&/9!
&:+.*-!+95!-=*6(,+!+,*!,/2(&9*7)!+8+&7+37*@!J!=+9/=7)!/'!5*(*6(/,-!4+-!=,/8&5*5!+-(,/9/:*,-!?&(4!
:&6,/?+8*0!&9',+,*50!27(,+8&/7*(0!O#,+)0!.+::+#,+)0!6/-:&6#,+)0!9*2(,&9/0!+95!.,+8&(+(&/9+7!,+5&+(&/9!
*)*-L+77/?&9.!(4*!29&8*,-*!(/!3*!/3-*,8*5!&9!+!,&64!8+,&*()!/'!?+)-@!!!K+9)!/'!(4*-*!9*?!?&95/?-!/9!
(4*!29&8*,-*!?*,*!:+5*!=/--&37*!3)!(4*!+3&7&()!(/!=7+6*!&96,*+-&9.7)!-/=4&-(&6+(*5!/3-*,8+(/,&*-!&9!
-=+6*L',/:!(4*!=&/9**,&9.!PQRS0!TNJG0!P/=*,9&62-0!FUFNF0!GJG#"0!!+95!P/:=(/9#VNQ!(/!<KJW0!
G=&(X*,0!U2337*0!P4+95,+0!%*,:&0!+95!G?&'(!(/5+)@!Q8*,!(4&-!-+:*!=*,&/50!6/:=2(&9.!=/?*,!4+-!&96,*+-*5!
3)!$Y!/,5*,-!/'!:+.9&(25*!&9!3/(4!=,/6*--&9.!-=**5!+95!-(/,+.*0!,+6&9.!(4,/2.4!(4*!=*(+-6+7*0!+95!(4*!
*H=/9*9(&+7!.,/?(4!/'!5&.&(+7!3+95?&5(4!4+-!,*8/72(&/9&X*5!6/::29&6+(&/9-!+95!(4*!?+)!-6&*96*!&-!5/9*@!!
E/.*(4*,0!(4*-*!(*649&D2*-!4+8*!=,/8&5*5!9*?!8&*?-!(4+(!3/(4!-/78*!/75!=2XX7*-!+95!296/8*,!9*?!
-2,=,&-*-@!

E4*!-/6&/7/.)!/'!+-(,/9/:)!4+-!+7-/!64+9.*5@!!E4*!'&*75!&-!:/,*!6/77+3/,+(&8*0!:/,*!
&9(*,9+(&/9+70!+95!:/,*!&9(*,5&-6&=7&9+,)@!E4*!-()7*!/'!6+,,)&9.!/2(!,*-*+,64!&-!5&''*,*9(@!K27(&#?+8*7*9.(4!
+==,/+64*-!+,*!9*6*--+,)!'/,!:+9)!&:=/,(+9(!=,/37*:-@!Q3-*,8+(&/9+7!5+(+!/'(*9!6/:*!8&+!*#:+&7!/,!(4*!
<*30!',/:!-=+6*!+95!.,/295#3+-*5!(*7*-6/=*-!+7&B*@!E4*!-*6/95+,)!2-*!/'!5+(+!',/:!+,64&8*-0!*-=*6&+77)!
-2,8*)-0!4+-!.,/?9!&9!&:=/,(+96*!+95!&9!-/:*!6+-*-!*8*9!5/:&9+(*-!(4*!&:=+6(!/'!+!'+6&7&()@!T9!+55&(&/90!
3,*+B(4,/2.4-!+,*!-(&77!:+5*!?&(4!.,*+(0!&:+.&9+(&8*!7*+=-!',/:!/2,!)/29.*-(!-6&*9(&'&6!:&95-@!

R*6+2-*!/'!(4*!-(,/9.!+95!&:=/,(+9(!6/99*6(&/9-!/'!+-(,/9/:)!(/!/(4*,!5&-6&=7&9*-0!'*5*,+7!
'295&9.!9/?!&98/78*-!'&8*!5&8&-&/9-!+(!IG%LJ-(,/9/:)!;JGE>0!W4)-&6-!;WUZ>0!Q''&6*!/'!W/7+,!
W,/.,+:-!;QWW>0!J(:/-=4*,&6!+95!V*/-=+6*!G6&*96*-!;JVG>0!+95!(4*!Q''&6*!/'!P)3*,&9',+-(,26(2,*!
;QPT>L+-!?*77!+-!(4*!J-(,/=4)-&6-0!U*7&/=4)-&6-!+95!W7+9*(+,)!G6&*96*!M&8&-&/9-!+(!IJGJ0!(4*!Q''&6*-!
/'!U&.4#S9*,.)!W4)-&6-!;USW>!+95!I267*+,!W4)-&6-!;IW>!+(!(4*!M*=+,(:*9(!/'!S9*,.)0!+95!(4*!
G:&(4-/9&+9!T9-(&(2(&/9@!!J(!(4*!-+:*!(&:*!(4+(!'*5*,+7!-2==/,(!4+-!.,/?9!+95!5&8*,-&'&*50!=,&8+(*!'295&9.!
/'!7+,.*!.,/295#3+-*5!/3-*,8+(/,&*-!4+-!&96,*+-*5!+-!?*77@!!

Q=(&:&X&9.!(4*!'*5*,+7!&98*-(:*9(!&9!+-(,/9/:)!:2-(!(+B*!+66/29(!/'!(4*!64+9.&9.!-6&*9(&'&60!
-/6&/7/.&6+70!+95!'295&9.!7+95-6+=*@!!E4&-!=,*-*9(-!9*?!64+77*9.*-L',/:!5+(+!+6D2&-&(&/9!+95!+66*--!(/!
&9(*,+.*96)!+95!&9(*,9+(&/9+7!6//,5&9+(&/9@!!E4&-!64+=(*,!+55,*--*-!(4*!&9(*,'+6*-!3*(?**9!5&''*,*9(!
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"#[!

=+,(9*,-!+95!:+B*-!,*6/::*95+(&/9-!/9!4/?!(/!/=(&:&X*!(4*!'*5*,+7!&98*-(:*9(!&9!+-(,/9/:)!+(!(4&-!(&:*!
/'!,*8/72(&/9+,)!5&-6/8*,)!+3/2(!/2,!=7+6*!&9!(4*!29&8*,-*@!
!

',*#",)*'+,)&-!)"*,#"03'!0-

*<:-HE?F6E=I68=?9-?J-);87?9?@A-!

%/,!:264!/'!(4*![Y(4!6*9(2,)0!,*-*+,64!&9!+-(,/9/:)!?+-!5/:&9+(*5!3)!(4*!F9&(*5!G(+(*-@!!E/5+)0!
(4*!.7/3+7&X+(&/9!(4+(!4+-!&9'72*96*5!-/!:+9)!'+6*(-!/'!/2,!-/6&*()!&-!(,+9-'/,:&9.!+-(,/9/:)!+-!?*77L
-**!R/H!"#$@!!Q8*,!(4*!=+-(!\Y!)*+,-!+-(,/9/:)!4+-!*H=+95*5!5,+:+(&6+77)!&9!S2,/=*0!?4&64!4+-!+64&*8*5!
=+,&()!?&(4!(4*!F9&(*5!G(+(*-!&9!:+9)!+,*+-0!+-!?*77!+-!&9!J2-(,+7&+@!!J!-&:&7+,0!:/,*!,*6*9(!*H=+9-&/9!&9!

J-&+!]+=+9!+95!P4&9+!&9!=+,(&627+,L&-!7&B*7)!(/!&9'72*96*!(4*!'2(2,*!/'!/2,!-231*6(!'/,!5*6+5*-!(/!6/:*!
;%&.2,*!"#$>@!!G/2(4!J:*,&6+!+7-/!6/9(&92*-!(/!&96,*+-*!&(-!&:=+6(!/9!(4*!'&*75@!!T9!(4&-!9*?!*,+!&(!&-!
&:=*,+(&8*!(4+(!=7+99&9.!'/,!(4*!F@G@!,*-*+,64!*9(*,=,&-*!3*!5/9*!&9!+9!&9(*,9+(&/9+7!6/9(*H(@!!<*!+77!-4+,*!
/9*!-B)!+95!-&:&7+,!-6&*96*!+.*95+-0!+95!(4*,*!+,*!-&.9&'&6+9(!.+&9-!(/!3*!:+5*!3)!&96,*+-&9.!&9(*,9+(&/9+7!
6//,5&9+(&/9!+95!6//=*,+(&/9@!!E4&-!&-!+!64+77*9.&9.!(+-B0!3*6+2-*!/2,!*+,7)!7*+5*,-4&=!:*+9-!(4+(!:+9)!
F@G@!,*-*+,64*,-0!&9-(&(2(&/9-0!'295&9.!+.*96&*-0!+95!=/7&6)!:+B*,-!+,*!29+662-(/:*5!(/!7/9.#,+9.*!
-6&*9(&'&6!=7+99&9.!?&(4!+9!&9(*,9+(&/9+7!=*,-=*6(&8*@!!

!

!"#$%&!'"(!!"))*+,-.,/01!02!,34!456.1+/01!/1!074-.))!/174+,841,!/1!-4+4.-93!.1:!:474)06841,!;<!
=+/.1!90*1,-/4+>!/1!901,-.+,!,0!,34!-4).,/74)<!2).,!/174+,841,!074-!,34!6.+,!:49.:4!;<!,34!$1/,4:!
?,.,4+!.1:!&*-064@!A-4:/,B!=84-/9.1!=++09/.,/01!20-!,34!=:7.194841,!02!?9/4194>!%CD!E*:F4,!
.1:!G0)/9<!G-0F-.8@!
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"#"!

J-(,/9/:)!&-!+:/9.!(4*!:/-(!&9(*,9+(&/9+7!/'!,*-*+,64!5&-6&=7&9*-0!&9!=+,(!3*6+2-*!(4*!3*-(!
.,/295#3+-*5!/3-*,8&9.!-&(*-!;'/,!*H+:=7*0!J9(+,6(&6+0!J2-(,+7&+0!P4&7*0!U+?+&&0!G/2(4*,9!J',&6+>0!+95!/'!
6/2,-*!-=+6*0!+,*!9/(!9*6*--+,&7)!7/6+(*5!&9!=7+6*-!?&(4!(4*!7+,.*-(!42:+9!+95!'&-6+7!+--*(-@!<4&7*!(4*!F@G@!
&98*-(:*9(!&9!+-(,/9/:)!4+-!.,/?90!(4+(!/'!(4*!,*-(!/'!(4*!?/,75!4+-!.,/?9!*8*9!'+-(*,@!<4&7*!(4&-!
/2(6/:*!-4/275!3*!6*7*3,+(*50!&(!5/*-!295*,-6/,*!(4+(!&(!&-!9/!7/9.*,!=/--&37*!'/,!(4*!F9&(*5!G(+(*-!/,!+9)!
/(4*,!6/29(,)!(/!+--2:*!(4+(!&(!&-!+9!29D2*-(&/9*5!7*+5*,!+6,/--!(4*!?4/7*!'&*75@!V&8*9!(4*!.,/?&9.!-6+7*0!
6/-(0!+95!6/:=7*H&()!/'!:+1/,!=,/1*6(-!+95!(4*!6/98*,.*96*!/'!9+(&/9+7!-6&*9(&'&6!+.*95+-0!+-(,/9/:)!&-!
3*6/:&9.!&96,*+-&9.7)!6/77+3/,+(&8*!+95!6//=*,+(&8*L*--*9(&+7!+95!5*-&,+37*!'*+(2,*-!'/,!(4*!'&*75!&9!(4*!
[$-(!6*9(2,)@!!

%+K-5LM-*<:-N?B:79-&69B;C6>:-

-

"! T9![YY^0!F@G@!+-(,/9/:*,-!6/:=,&-*5![\_!/'!(4*!(/(+7!:*:3*,-4&=!/'!(4*!T9(*,9+(&/9+7!
J-(,/9/:&6+7!F9&/90!(4*!:+1/,!&9(*,9+(&/9+7!-/6&*()!/'!=,/'*--&/9+7!+-(,/9/:*,-C!(4&-!',+6(&/9!4+-!
5*67&9*5!/8*,!(4*!=+-(!(*9!)*+,-@!

"! E4*!',+6(&/9!/'!=+=*,-!&9!(4*!:+1/,!+-(,/9/:)!1/2,9+7-!',/:!F@G@!+2(4/,-!&-!`[_!&9![YY^C!3*6+2-*!
/'!(4*!.,/?&9.!92:3*,!/'!9/9#F@G@!=+=*,-!(4*,*!4+-!3**9!+!-7/?!32(!-(*+5)!5*6,*+-*!&9!(4&-!
',+6(&/9!-&96*!$^aY0!?4*9!&(!?+-!bc_@!

"! F@G@!+-(,/9/:*,-!4+8*!+66*--!(/!`c_!/'!(4*!(/(+7!?/,75!+=*,(2,*!&9!7+,.*!/=(&6+7!(*7*-6/=*-!
;-D2+,*!&964*-!/'!.7+--!'/,!$c!(*7*-6/=*-!?&(4!d!b#:*(*,!+=*,(2,*>@!!S2,/=*0!?&(4!&(-!A*,)!e+,.*!
E*7*-6/=*!;AeE0!'/2,!a#:*(*,!(*7*-6/=*-!+95!+9!+,,+)!/'!-:+77*,!(*7*-6/=*-!2-*5!'/,!&9',+,*5!
&9(*,'*,/:*(,)>!+(!(4*!S2,/=*+9!G/2(4*,9!Q3-*,8+(/,)!;SGQ>!+95!9*?!V,+95!E*7*-6/=&/!P+9+,&+-!
;$$#:*(*,->!4+-!+64&*8*5!=+,&()!?&(4!(4*!F@G@!&9!.,/295#3+-*5!QTN!+-(,/9/:)@!!!

"! <4&7*!+=*,(2,*!&-!&:=/,(+9(!'/,!,+5&/!(*7*-6/=*-0!+9.27+,!,*-/72(&/9!+95!',*D2*96)!6/8*,+.*!+,*!+-!
&:=/,(+9(@!%/,!+77!(4,**!=+,+:*(*,-0!F@G@!,+5&/!'+6&7&(&*-!+,*!(4*!*D2+7!/'!/,!*H6**5!(4*&,!'/,*&.9!
6/29(*,=+,(-!+(!6*9(&:*(*,!?+8*7*9.(4-@!E4*!SH=+95*5!A*,)!e+,.*!J,,+)!&-!3)!'+,!(4*!5/:&9+9(!
6*9(&:*(*,!?+8*7*9.(4!(*7*-6/=*!&9!(4*!?/,750!+95!?&77!,*:+&9!-/!29(&7!(4*!GD2+,*!f&7/:*(*,!
J,,+)!&-!32&7(@!J(!:&77&:*(*,!?+8*7*9.(4-!S2,/=*g-!TNJK!(*7*-6/=*-!+,*!(4*!:/-(!=/?*,'27!&9!(4*!
?/,750!29(&7!(4*!6/:=7*(&/9!/'!JeKJ@!

"! J:/9.!.,/295#3+-*5!(*7*-6/=*-!(4+(!=,/526*5!(4*!:/-(!&9'72*9(&+7!=+=*,-0!5*'&9*5!+-!(4/-*!?&(4!
$YYY!/,!:/,*!6&(+(&/9-0!&9![YY$#[YY"!(4*!F@G@!'+6&7&(&*-!6/9(,&32(*5!(/!\"_!/'!(4*!6&(+(&/9-0!?4&7*!
'/,!-=+6*#3+-*5!(*7*-6/=*-!(4*!6/,,*-=/95&9.!F@G@!',+6(&/9!?+-!b"_@!

"! S2,/=*+9!'295&9.!/'!+-(,/9/:)!+5/=(-!5&''*,*9(!+66/29(&9.!6/98*9(&/9-!?4&64!6/:=7&6+(*!5&,*6(!
6/:=+,&-/9-@!U/?*8*,0!&(!6+9!3*!9/(*5!(4+(!SGQ0!?&(4!&(-!+992+7!325.*(!/'!,/2.47)!h$c\K0!4+-!
6/9-(,26(*5!(4*!'/2,!a!:*(*,!A*,)!e+,.*!E*7*-6/=*!;AeE>!+95!&-!+9!*D2+7!=+,(9*,!?&(4!I/,(4!
J:*,&6+!;&96725&9.!(4*!F@G@0!P+9+5+0!+95!E+&?+9>!&9!c\_!/'!(4*!J(+6+:+!e+,.*!
K&77&:*(*,i-23:&77&:*(*,!J,,+)!;]+=+9!&-!+![\_!=+,(9*,>@!T(!&-!9/?!+..,*--&8*7)!=7+99&9.!+!`[!
:*(*,!S2,/=*+9!SH(,*:*7)!e+,.*!E*7*-6/=*!;S#SeE>!-&.9&'&6+9(7)!7+,.*,!(4+9!(4*!V&+9(!
G*.:*9(*5!K&,,/,!E*7*-6/=*!5&-62--*5!3*7/?!+95!=7+99*5!'/,!6/:=7*(&/9!&9![Y$a@!!T98*-(:*9(-!
&9!(4*!GfJ!3*&9.!:+5*!3)!S2,/=*0!G/2(4!J',&6+0!+95!J2-(,+7&+!'+,!*H6**5!(4/-*!/'!(4*!F@G@!!T9!
-=+6*!+-(,/9/:)0!SGJ!!4+-!12-(!7+2964*5!(4*!-266*--'27!U*,-64*7!+95!W7+96B!(*7*-6/=*-!?&(4!
6/:3&9*5!6/-(!/'!:/,*!(4+9!h[R!+95!&-!=7+99&9.!&(-!9*H(!P/-:&6!A&-&/9!:&--&/9-@!!

"! J-(,/9/:)!=7+99&9.!*H*,6&-*-!+,*!9/?!6/9526(*5!+,/295!(4*!?/,75@!!E4*!SF!,*6*9(7)!6/:=7*(*5!
&(-!'&,-(!M*6+5+7!G2,8*)!&9!+-(,/9/:)0!(4*!!"#$%&'#!G(25)0!+95!-&:&7+,!+6(&8&(&*-!4+8*!3**9!
6/9526(*5!'/,!S2,/=*+9!+-(,/=+,(&67*!=4)-&6-!;!"('$)>!+95!-=+6*!+-(,/9/:)!;*+!,-%"./0,1/"/%&,

234562325>@!J2-(,+7&+j-!(*9#)*+,!;[YYb#[Y$\>!-(,+(*.&6!=7+9!4+-!+!-(,/9.!*:=4+-&-!/9!
&9(*,9+(&/9+7!=+,(9*,-4&=-!'/,!(4*!7+,.*-(!=,/1*6(-@!J7(4/2.4!(4*,*!&-!,*:+,B+37*!6/98*,.*96*!
/9!(4*!:/-(!6/:=*77&9.!-6&*96*!D2*-(&/9-!+95!6/9-&5*,+37*!/8*,7+=!&9!=7+9-!'/,!'+6&7&(&*-0!(4*,*!&-!
,*7+(&8*7)!7&((7*!/,!9/!'/,:+7!&9(*,9+(&/9+7!&9=2(!/,!6//,5&9+(&/9!3*(?**9!(4*-*!+6(&8&(&*-@!!

"! J55&(&/9+70!:+1/,!&9(*,9+(&/9+7!+6(&8&(&*-!&96725*!(4/-*!&9!J2-(,+7&+!;*@.@!V*:&9&!=+,(9*,0!GfJ!
=,*62,-/,->0!]+=+9!;*@.@0!]JOJ0!G23+,2>0!+95!P4&9+!;*@.@0!%JGE>@
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"#`!

J-!+-(,/9/:)!,*-*+,64!4+-!37/--/:*5!&9!,*6*9(!5*6+5*-0!(4*!6/:=7*H&()!4+-!.,/?9!
=,/=/,(&/9+(*7)0!+-!4+-!(4*!*H=*9-*!/'!(4*!'+6&7&(&*-!9*6*--+,)!(/!*H=7/,*!(4*!29&8*,-*@!!E4*!7+2964!/'!(4*!
U2337*!G=+6*!E*7*-6/=*!;UGE>!:+,B*5!(4*!*9(,)!/'!+-(,/9/:)!&9(/!7+,.*#-6+7*!(,+9-'/,:+(&8*!-6&*9(&'&6!
'+6&7&(&*-@!J!-+7&*9(!'*+(2,*!/'!(4*!UGE!+95!/(4*,!7+,.*!-=+6*!'+6&7&(&*-!&9!(4&-!67+--!-264!+-!P4+95,+0!%*,:&0!
U*,-64*70!f*=7*,0!W7+96B0!G=&(X*,0!OKK#I*?(/9!&-!(4+(!:+9)!+,*!6/77+3/,+(&8*!?&(4!/(4*,!9+(&/9-@!!E4*!
-+:*!&-!(,2*!/'!,*6*9(!7+,.*!.,/295#3+-*5!+-(,/9/:)!+95!+-(,/=4)-&6-!'+6&7&(&*-!-264!+-!(4*!IG%#'295*5!
V*:&9&!(*7*-6/=*-0!eTVQ0!+95!T6*P23*0!+95!(4*!IG%iMQS!+-(,/=4)-&6-!=,/1*6(-!M+,B!S9*,.)!G2,8*)!
;MSG>0!J2.*,0!+95!ASNTEJG@!E4*!'/,(46/:&9.!'7+.-4&=-!/'!(4*![YY$!5*6+5+7!-2,8*)!,*=/,(!!"#$%&%.7,
)&8,!"#$%(97"/0",/&,#9',:';,</=='&&/>.0!]<GE!&9!-=+6*!+95!JeKJ!/9!(4*!.,/2950!+,*!+7-/!&9(*,9+(&/9+7!
=+,(9*,-4&=-@!W*,4+=-!(4*!:/-(!(*77&9.!:*+-2,*!/'!(4*!.,/?&9.!&9'72*96*!/'!.7/3+7&X+(&/9!&9!+-(,/9/:)!
=,/1*6(-!&-!(4*!'+6(!(4+(!9*+,7)!+77!/'!(4&-!,*=/,(g-!,+9B*5!,*6/::*95*5!=,/1*6(-!4+8*!/==/,(29&(&*-!'/,!

6/9(,&32(&/9-!/'(*9!-23-(+9(&+7!3)!'/,*&.9!=+,(9*,-@!!
!

N696O=9O-'98:7968=?96E-(?EE6F?768=?9--

E4+9B-!(/!(4*!.,/?(4!/'!+-(,/9/:)!+6,/--!(4*!.7/3*!+95!(4*!*:*,.*96*!/'!&9(*,9+(&/9+7!
=+,(9*,-4&=-!/9!+77!-6+7*-L',/:!&95&8&52+7!-6&*9(&'&6!6/77+3/,+(&/9-!(/!:+1/,!:27(&#9+(&/9+7!=,/1*6(-!+95!
-4+,&9.!/'!:+1/,!5+(+-*(-L-6&*96*!+.*95+-!+,/295!(4*!.7/3*!+,*!6/98*,.&9.@!!J(!(4*!-+:*!(&:*0!(4*!
.,/?(4!&9!(4*!6/-(-!+95!6/:=7*H&()!/'!9*?!(*7*-6/=*-!+95!&9-(,2:*9(-!&-!=,*--&9.!(4*!9**5!'/,!*H=+95*5!
&9(*,9+(&/9+7!6//=*,+(&/9!+(!+77!-(+.*-!',/:!6/96*&8&9.!+95!32&75&9.!(/!2-&9.!(4*-*!=,*6&/2-!&9-(,2:*9(-@!
E4*-*!=,*--2,*-!+,*!:/-(!*8&5*9(!&9!.,/295#3+-*5!'+6&7&(&*-@!E4*!+58+9(+.*-!/'!-264!=+,(9*,-4&=-!+,*!
:+9&'*-(k!6//=*,+(&/9!6+9!,*526*!299*6*--+,)!52=7&6+(&/9!/'!'+6&7&(&*-!+95!*''/,(0!:+,-4+7-!(4*!3*-(!
(*649/7/.&6+7!*H=*,(&-*!.7/3+77)0!=,/8&5*-!&9(*,9+(&/9+7!:*,&(#3+-*5!2-*!/'!(4*!'+6&7&(&*-0!+95!:+B*-!&(!
=/--&37*!(/!6/9-(,26(!'+6&7&(&*-!(4+(!/(4*,?&-*!?/275!3*!/2(!/'!(4*!'&9+96&+7!,*+64!/'!+9)!/9*!9+(&/9!/,!
,*.&/9@!!!

E,+5&(&/9+7!&9(*,9+(&/9+7!=+,(9*,-4&=-0!&9!?4&64!(?/!/,!:/,*!9+(&/9+7!=+,(9*,-!6/77+3/,+(*!&9!(4*!
6/9-(,26(&/90!/=*,+(&/90!+95!:+9+.*:*9(!/'!+!'+6&7&()0!+7-/!6+,,)!?&(4!(4*:!&94*,*9(!5&-+58+9(+.*-!+95!
/8*,4*+5-@!!E4*!&98/78*:*9(!/'!:27(&=7*!/,.+9&X+(&/9-!&9*8&(+37)!&96,*+-*-!(4*!6/:=7*H&()!/'!5*6&-&/9!
:+B&9.!+95!:+9+.*:*9(0!?4&64!(,+9-7+(*-!&9(/!+!-&.9&'&6+9(!/8*,4*+5!&9!=,/1*6(!6/-(-@!!T'!./8*,9:*9(!
+.*96&*-!+,*!&98/78*50!*&(4*,!+-!5&,*6(!=+,(9*,-!/,!+-!:+9+.&9.!+.*96&*-!'/,!/9*!/,!:/,*!=+,(9*,-0!(4*!
&96,*+-*!&9!32,*+26,+(&6!,*D2&,*:*9(-!+95!(4*!5*7+)-!&9!5*6&-&/9!:+B&9.!6+9!3*!*8*9!:/,*!-*8*,*@!E4*!
=,*-*96*!/'!+55&(&/9+7!+==,/8+7!7+)*,-!6+9!4&95*,!(4*!+3&7&()!/'!+!=,/1*6(!(/!,*-=/95!(/!64+9.*-!&9!
=*,'/,:+96*!+95!6/-(!(4+(!/'(*9!/662,!52,&9.!(4*!5*8*7/=:*9(!/'!+!'+6&7&()@!!e*.+7!,*D2&,*:*9(-!-264!+-!
(4*!F@G@!T9(*,9+(&/9+7!E,+''&6!&9!J,:-!N*.27+(&/9-!;TEJN>!6+9!+55!-&.9&'&6+9(!5*7+)-!+95!6/-(-@!!%&9+77)0!
&9(*,9+(&/9+7!6/::&(:*9(-!6+9!:+B*!&(!:264!:/,*!5&''&627(!(/!(*,:&9+(*!/,!5*-6/=*!=,/1*6(-!32(!6+9!+7-/!
-://(4!/2(!'295&9.!=,/'&7*-!&'!=+,(9*,-!+,*!+37*!(/!6/9(,&32(*!+(!5&''*,*9(!(&:*-!/,!,+(*-@!Q8*,+770!(4*!
&:=7&*5!'&9+96&+7!-(+3&7&()!/'!./8*,9:*9(!+.*96)!&98/78*:*9(!6+9!3*!+!5/237*#*5.*5!-?/,5@!

J9!+7(*,9+(&8*!+==,/+64!(/!=+,(9*,-4&=!&-!(/!6//,5&9+(*!+66*--!+6,/--!+!-2&(*!/'!'+6&7&(&*-@!T9!(4&-!
:/5*70!&95&8&52+7!=+,(&*-!32&75!/,!/=*,+(*!+9!&9-(,2:*9(!/,!'+6&7&()!32(!+66*--!+95i/,!5+(+!,&.4(-!+,*!-4+,*5!
?&(4!=+,(9*,!6/::29&(&*-@!J!:/,*!7&:&(*5!'/,:!/'!=+,(9*,-4&=!&-!(4*!-4+,&9.!/'!+,64&8+7!5+(+!',/:!+!
'+6&7&()0!*8*9!&9!6+-*-!?4*,*!/3-*,8&9.!(&:*!&-!,*-(,&6(*5@!Q(4*,!+,,+9.*:*9(-!:+)!=,/8*!(/!3*!12-(!+-!
*''*6(&8*@!!%/,!*H+:=7*0!+66*--!(/!3/(4!(4*!9/,(4*,9!+95!-/2(4*,9!-B&*-!&-!*--*9(&+7!'/,!:+9)!+,*+-!/'!
+-(,/9/:)C!+!=+,(9*,-4&=!6/275!(+B*!(4*!'/,:!/'!(&:*!-?+=-!/9!-/7*7)!/?9*5!(*7*-6/=*-!&9!(4*!(?/!
4*:&-=4*,*-@!!e&B*?&-*0!/9*!&9(*,9+(&/9+7!=+,(9*,!:&.4(!4+8*!+!29&D2*!'+6&7&()!;*@.@!(4*!=,/=/-*5!e+,.*!
G)9/=(&6!G2,8*)!E*7*-6/=*>0!+95!+66*--!(/!&(-!/3-*,8&9.!(&:*!/,!5+(+!6/275!3*!(,+5*5!'/,!+66*--!(/!/(4*,!
29&D2*!'+6&7&(&*-!;*@.@0!AeE!/,!S#SeE>@!!E4*!B*)!+58+9(+.*!/'!-264!+,,+9.*:*9(-!&-!(4+(!(4*)!'/-(*,!:*,&(#
3+-*5!-6&*9(&'&6!*H=7/&(+(&/9!/'!(4*!'+6&7&(&*-0!?4&7*!:&9&:&X&9.!(4*!6/-(!+95!+5:&9&-(,+(&8*!/8*,4*+5-!(4+(!
+,*!&94*,*9(!&9!+!'277)!-4+,*5!+95!:+9+.*5!=,/1*6(@!E4*!=,&96&=7*!/'!/=*9!-B&*-!&-!6/:=+(&37*!?&(4!(4*!
.2&5&9.!=,&96&=7*!/'!:+H&:&X&9.!'2(2,*!-6&*9(&'&6!=,/.,*--@!T9!+9!&96,*+-&9.7)!&9(*,9+(&/9+7!+,*9+0!
'7*H&3&7&()!?&77!3*!+!B*)!(/!/=(&:&X&9.!(4*!-6&*96*!,*(2,9!',/:!F@G@!&98*-(:*9(-!&9!9*?!'+6&7&(&*-@!
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"#\!

J!=,*,*D2&-&(*!'/,!+!-266*--'27!=+,(9*,-4&=!&-!(4+(!+77!=+,(&*-!8&*?!(4*!+,,+9.*:*9(-!+-!3*&9.!'+&,!
+95!*D2&(+37*0!+(!7*+-(!?4*9!6/9-&5*,*5!+6,/--!(4*!-2:!/'!-4+,*5!'+6&7&(&*-@!%/,!*H+:=7*0!295*,!(4*!IG%g-!
l/=*9!-B&*-m!=/7&6)0!+66*--!(/!(4*!F@G@!9+(&/9+7!6*9(&:*(*,#?+8*7*9.(4!(*7*-6/=*-!;SAeJ0!VRE0!AeRJ!
+95!J,*6&3/>0!?4&64!+,*!(4*!=,*:&*,!'+6&7&(&*-!&9!(4*!?/,75!+(!(4*-*!?+8*7*9.(4-0!&-!+77/6+(*5!?&(4/2(!
,*.+,5!(/!9+(&/9+7&()@!J-!+!,*-27(0!/8*,-*+-!&98*-(&.+(/,-!:+B*!-23-(+9(&+7!2-*!/'!(4/-*!'+6&7&(&*-0!
+66/29(&9.!'/,!()=&6+77)!/9*#(4&,5!;'/,!(4*!INJQ!(*7*-6/=*-C!7*--!'/,!J,*6&3/>!/'!(4*!+77/6+(*5!/3-*,8&9.!
(&:*@!!J(!=,*-*9(0!&(!6+9!3*!-+&5!(4+(!F@G@!,*-*+,64*,-!4+8*!*91/)*5!/=*9!+66*--!(/!:+9)0!(4/2.4!9/(!+770!
=,*:&*,!&9(*,9+(&/9+7!'+6&7&(&*-@!T9!+55&(&/90!=,&8+(*!F@G@!(*7*-6/=*-!5/!9/(0!+-!+!:+((*,!/'!6/2,-*0!+77/?!
/=*9!+66*--!(/!(4*!'277!F@G@!6/::29&()!7*(!+7/9*!'/,*&.9!+-(,/9/:*,-@!!U/?*8*,0!(4*!+-(,/9/:&6+7!
6/::29&()!5/*-!.*(!+66*--!(/!.,/295#3+-*5!/=(&6+7!+95!&9',+,*5!'+6&7&(&*-!(4,/2.4!(4*!E*7*-6/=*!G)-(*:!
T9-(,2:*9(!W,/.,+:!-64*:*@!G264!&:3+7+96*-!+,*!7&B*7)!(/!+,&-*0!+95!?4*9!(4*)!5/0!&(!&-!&962:3*9(!/9!(4*!
+.*96&*-!+95!/3-*,8+(/,)!5&,*6(/,-!(/!(+B*!6/,,*6(&8*!+6(&/9@!%/,!*H+:=7*0!?4*9!(4*!',+6(&/9!/'!'/,*&.9!
2-*,-!/'!+!F@G@!'+6&7&()!3*6/:*-!8*,)!7+,.*0!(4*9!(4&-!6+9!3*!(+B*9!+-!+!-&.9!(4+(!(4*!-6&*96*!',/:!(4+(!
'+6&7&()!&-!7*--!+7&.9*5!?&(4!F@G@!9+(&/9+7!=,&/,&(&*-!/,!(4+(!(4*!3+7+96*!3*(?**9!-2==/,(!/'!F@G@!'+6&7&(&*-!
+95!(4*!F@G@!2-*,!6/::29&()!4+-!./((*9!/2(!/'!7&9*@!e&B*?&-*0!&'!+!-*,&/2-!+-)::*(,)!5*8*7/=-!3*(?**9!
F@G@!+95!'/,*&.9!'+6&7&(&*-!(4*9!(4&-!&-!(4*!(&:*!(/!=,/=/-*!,*6&=,/6+7!+,,+9.*:*9(-!(4+(!?&77!=,*-*,8*!(4*!
=,&96&=7*!/'!/=*9!-B&*-@!E4*,*!+,*!(?/!6+8*+(-!(/!(4&-!+==,/+64@!E4*!'&,-(!&-!(4+(!6+,*!:2-(!3*!(+B*9!(/!
+55,*--!(4*!9**5-!/'!-6&*9(&-(-!',/:!6/29(,&*-!?4/-*!+3&7&()!(/!=+,(&6&=+(*!&9!(4*!6/9-(,26(&/9!+95!-2==/,(!
/'!*H=*9-&8*!&9(*,9+(&/9+7!'+6&7&(&*-!&-!7&:&(*5@!E4*!-*6/95!&-!(4+(!?4*9!+!9*?!'+6&7&()!'&,-(!6/:*-!/9!7&9*0!
&(!&-!,*+-/9+37*!(/!+77/?!(4/-*!+-(,/9/:*,-!?4/!4+8*!6/9(,&32(*5!-&.9&'&6+9(7)!(/!(4*!6/9-(,26(&/9!/'!(4*!
(*7*-6/=*!+95!&9-(,2:*9(-!=,&/,&()!+66*--!'/,!+!7&:&(*5!=*,&/5@!!%/,!l/=*9!-B&*-m!+95!-&:&7+,!+,,+9.*:*9(-!
(/!?/,B0!(4*)!9**5!(/!3*!-**9!(/!3*!-)::*(,&6+7!+95!'+&,!&9!(*,:-!/'!-6&*9(&'&6!/==/,(29&()!+95!6/-(!
,*6/8*,)!/8*,!(4*!7/9.!,29!+95!+8*,+.*5!/8*,!:+9)!'+6&7&(&*-@!!

J9!&:=/,(+9(!./+7!'/,!(4*!F@G@!+.*96&*-!&-!(/!=7+6*!+==,/=,&+(*!8+72*!/9!,*6&=,/6&()!+,,+9.*:*9(-!
&9!=,/8&5&9.!+66*--!(/!'/,*&.9!+-(,/9/:&6+7!'+6&7&(&*-!+95!5+(+-*(-!'/,!F@G@!,*-*+,64*,-@!E/!*96/2,+.*!
,*6&=,/6+7!+,,+9.*:*9(-!'/,!3,/+5!:*,&(#3+-*5!+66*--!(/!(*7*-6/=*-!?/,75#?&5*0!(4*!/3-*,8&9.!,&.4(-!+95!
(4*!-2,8*)!5+(+!+66*--0!*@.@!52,&9.!8+7&5+(&/9!=*,&/5-0!6/275!3*!,*-(,&6(*5!'/,!F@G@#'295*5!'+6&7&(&*-!(/!
-6&*9(&-(-!+(!F@G@!&9-(&(2(&/9-0!+9)!'/,*&.9!=+,(9*,-0!+95!/(4*,!=+,(&*-!?&(4!-264!,*6&=,/6&()!+.,**:*9(-@!!T9!
+9)!,*-(,&6(&/9!/'!+66*--!(/!F@G@!'+6&7&(&*-0!6+,*!:2-(!3*!(+B*9!(/!+55,*--!(4*!9**5-!/'!-6&*9(&-(-!',/:!
6/29(,&*-!?4/-*!+3&7&()!(/!=+,(&6&=+(*!&9!(4*!6/9-(,26(&/9!+95!-2==/,(!/'!*H=*9-&8*!&9(*,9+(&/9+7!'+6&7&(&*-!
&-!7&:&(*5@!
!

"#(+NN#,4)*'+,D--!$P0P-=9Q:;8?7;-=9-6;87?9?@A-69B-6;87?><A;=C;G-F?8<->RFE=C-69B-
>7=Q68:G-;<?REB-C?9;=B:7-6-S=B:-769O:-?J-6>>7?6C<:;-8?-7:6E=I:->678=C=>68=?9-=9-=98:7968=?96E-

>7?T:C8;-69B-8?->7?Q=B:-6CC:;;-J?7-8<:-$P0P-6;87?9?@A-69B-6;87?><A;=C;-C?@@R9=8A-8?-6-

E67O:7-;R=8:-?J-J6C=E=8=:;-8<69-C69-F:-;R>>?78:B-S=8<=9-8<:-$9=8:B-0868:;P--*<:-E?9OL8:7@-O?6E-

;<?REB-F:-8?-@6U=@=I:-8<:-;C=:98=J=C-?R8>R8-J7?@-@6T?7-6;87?9?@=C6E-J6C=E=8=:;-8<7?RO<?R8-

8<:-S?7EBG-6-O?6E-8<68-=;-F:;8-6C<=:Q:B-8<7?RO<-?>:9=9O-6CC:;;-8?-6EE-6;87?9?@:7;P--*<:;:-

C?REB-=9CERB:-9?8-?9EA-;<67:B-C?9;87RC8=?9-69B-?>:768=?9-C?;8;-FR8-6E;?-;8768:O=C-8=@:L

;<67=9O-69B-B686L;<67=9O-6O7::@:98;P--

!
T9(*,9+(&/9+7!=+,(9*,-4&=!-4/275!3*!,*.+,5*5!+-!+9!*7*:*9(!/'!+!3,/+5*,!-(,+(*.)!(/!6//,5&9+(*!

6/9-(,26(&/9!+95!-2==/,(!/'!+95!+66*--!(/!+-(,/9/:&6+7!'+6&7&(&*-!?/,75?&5*!+95!(/!32&75!-6&*9(&'&6!
6+=+3&7&()!+,/295!(4*!?/,75@!E4*!*95!./+7!-4/275!3*!(/!:+H&:&X*!(4*!-6&*9(&'&6!,*(2,9!',/:!(4*-*!'+6&7&(&*-!
(4,/2.4!.7/3+7!=+,&()!/'!+66*--!(/!(4*!3*-(!(*7*-6/=*-0!3+-*5!/9!-6&*9(&'&6!:*,&(@!
!

'98:7968=?96E-08768:O=C-!E699=9O-

R*)/95!(4*!+,*9+!/'!-6&*96*!6//,5&9+(&/9!+95!-4+,*5!+66*--!(/!&95&8&52+7!'+6&7&(&*-0!.,*+(*,!
&9(*,9+(&/9+7!6/9-6&/2-9*--!+95!6//,5&9+(&/9!&9!(4*!=7+99&9.!/'!(4*!'2(2,*!+-(,/9/:&6+7!+.*95+!+-!+!?4/7*!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#b!

+,*!&96,*+-&9.7)!,*7*8+9(@!!!E4*!S2,/=*+9!-6&*9(&'&6!6/::29&()!4+-!&9&(&+(*5!&9(*,9+(&/9+7!=7+99&9.!/9!+!
=+9#S2,/=*+9!-6+7*!/8*,!(4*!=+-(!\!)*+,-0!?&(4!&(-!J-(,/9*(0!$!J-=*,+0!+95!(4*!S2,/=*+9!G=+6*!J.*96)!
;SGJ>!P/-:&6!A&-&/9!*H*,6&-*-@!!E4*-*!+95!-&:&7+,!=7+9-!',/:!/(4*,!6/::29&(&*-!+,*!7//-*7)!:/5*7*5!
+'(*,!(4*!INP!5*6+5+7!-2,8*)!=,/6*--0!32(!2=!(/!9/?!5/!9/(!&9(*,+6(!?&(4!(4*!=7+99&9.!&9!(4*!F9&(*5!G(+(*-!
/,!*7-*?4*,*!(/!+9)!-23-(+9(&8*!5*.,**@!N*6/.9&X&9.!(4*!=/(*9(&+7!8+72*!/'!&9(*,9+(&/9+7!6//,5&9+(&/9!+95!
=7+99&9.0!(4*!Q,.+9&X+(&/9!'/,!S6/9/:&6!P/#/=*,+(&/9!+95!M*8*7/=:*9(!;QSPM>!V7/3+7!G6&*96*!%/,2:!
+95!(4*!T9(*,9+(&/9+7!J-(,/9/:&6+7!F9&/9!;TJF>!4+8*!-=/9-/,*5!?/,B-4/=-!+95!/(4*,!+6(&8&(&*-!'/,!(4*!
=7+99&9.!/'!'2(2,*!7+,.*!'+6&7&(&*-@!!E4*!INPg-!R/+,5!/9!T9(*,9+(&/9+7!G6&*9(&'&6!Q,.+9&X+(&/9-!+7-/!
,*6*9(7)!4*75!+!?/,B-4/=[!(/!3,&9.!-6&*9(&-(-!(/.*(4*,!?&(4!=,/.,+:!:+9+.*,-!+95!:&9&-(*,-!',/:!+,/295!
(4*!?/,75!(/!5&-62--!=7+9-!'/,!(4*!'2(2,*@!

J7(4/2.4!/9*!:&.4(!?*77!*98&-+.*!+!(&:*!7+(*,!&9!(4&-!6*9(2,)!?4*9!(4*!*H*,6&-*!*:3/5&*5!&9!(4&-!
J-(,/[Y$Y!+6(&8&()!&-!6+,,&*5!/2(!3)!+9!&9(*,9+(&/9+77)#/,.+9&X*5!6/::&((**0!295*,!(4*!-=/9-/,-4&=!/'!+77!
:*:3*,!+.*96&*-0!&(!&-!'+,!(//!-//9!(/!,*6/::*95!-264!+!,+5&6+7!(,+9-&(&/9!&9!=7+99&9.@!!G/!7/9.!+-!(4*!
:+1/,!-4+,*!/'!+-(,/9/:)!,*-*+,64!&9!(4*!F@G@!&-!295*,?,&((*9!3)!F@G@!./8*,9:*9(!+.*96&*-!&(!&-!67*+,!(4+(!
(4*!,*-*+,64!+.*95+!+95!=,/1*6(!,*6/::*95+(&/9-!/2.4(!(/!3*!5*(*,:&9*5!+(!(4*!9+(&/9+7!7*8*7@!!U/?*8*,0!
+-!:/,*!:+1/,!=,/1*6(-L&96725&9.!9*+,7)!+77!/'!(4*!8*,)!7+,.*#-6+7*!+-(,/9/:)!+95!+-(,/=4)-&6-!
=,/1*6(-L+,*!6/96*&8*5!+95!6+,,&*5!/2(!3)!&9(*,9+(&/9+7!=+,(9*,-4&=-0!+9!&9(*,9+(&/9+7!'/,2:!'/,!=7+99&9.!
(4*!'2(2,*!/'!+-(,/9/:)!?&77!3*6/:*!&96,*+-&9.7)!8+72+37*@!T9!/,5*,!(4+(!-264!+!'/,2:!3*!*''*6(&8*0!&(!?&77!
3*!9*6*--+,)!(4+(!&(!4+8*!(4*!'277!-2==/,(!+95!=+,(&6&=+(&/9!/'!-*9&/,!+5:&9&-(,+(/,-!?&(4&9!(4*!+.*96&*-@!!
%,/:!*8*9!:/5*-(!3*.&99&9.-!+!'/295+(&/9!6/275!3*!7+&5!'/,!:/,*!-23-(+9(&8*!6//=*,+(&/9!+95!1/&9(!
=7+99&9.!&9!(4*!'2(2,*!+-!?*77!+-!+!6/9(*H(!=,/8&5*5!'/,!&9(*,#+.*96)!9*./(&+(&/9-!(/!(+B*!=7+6*@!!
!

"#(+NN#,4)*'+,D--)>>7?U=@68:EA-:Q:7A-V-A:67;-8<:-=98:7968=?96E-;C=:9C:-C?@@R9=8A-

;<?REB-C?@:-8?O:8<:7-=9-6-J?7R@-8?-;<67:-;C=:98=J=C-B=7:C8=?9;-69B-;8768:O=C->E69;G-69B-8?-

E??W-J?7-?>>?78R9=8=:;-J?7-JR78<:7-C?EE6F?768=?9-69B-C??>:768=?9G-:;>:C=6EEA-?9-E67O:-

>7?T:C8;P--!

!

!$%&'(L!"'X)*#-!)"*,#"03'!0-

T9!+55&(&/9!(/!*96/2,+.&9.!/==/,(29&(&*-!'/,!&9(*,9+(&/9+7!6/77+3/,+(&/9!+95!=+,(9*,-4&=0!(4*!
J-(,/[Y$Y!P/::&((**!+7-/!'/295!/==/,(29&(&*-!?&(4&9!(4*!F@G@!'/,!7*8*,+.&9.!'*5*,+7!&98*-(:*9(-!(4,/2.4!
=+,(9*,&9.!?&(4!=,&8+(*7)!'295*5!,*-*+,64!*''/,(-!&9!+-(,/9/:)!+95!+-(,/=4)-&6-@!
!

H7?R9BLF6;:B-+>8=C6E-69B-'9J767:B-);87?9?@A--

K/-(!+-(,/9/:&6+7!,*-*+,64!&9!QTN!+-(,/9/:)!?+-!-2==/,(*5!=,&8+(*7)!&9!(4*!F@G@!29(&7!$^\a0!
?4*9!f&((!W*+B!I+(&/9+7!Q3-*,8+(/,)!+95!JFNJ"!?*,*!'/295*5!(/!=,/8&5*!=237&6!+66*--!(/!-(+(*#/'#(4*#
+,(!QTN!'+6&7&(&*-@!!T9!-23-*D2*9(!)*+,-0!6/:=*(&(&/9!3*(?**9!(4*!=,&8+(*!+95!=237&6!-*6(/,-!5/:&9+(*5!
6//=*,+(&/9@!U/?*8*,0!(4*!&96,*+-&9.!6/-(!/'!6/9-(,26(&9.!7+,.*!(*7*-6/=*-!+950!*-=*6&+77)0!(4*!7/9.#(*,:!
6/-(!/'!/=*,+(&9.!(4*:0!6/2=7*5!?&(4!(4*!5*-&,*!/'!+-(,/9/:*,-!9/(!+''&7&+(*5!?&(4!(4*!&9-(&(2(&/9-!
/=*,+(&9.!=,&8+(*!(*7*-6/=*-!(/!4+8*!+66*--!(/!(4/-*!'+6&7&(&*-0!*8*9(2+77)!7*5!(/!+!.,/?(4!/'!=237&6#=,&8+(*!
=+,(9*,-4&=-!&9!(4*!F9&(*5!G(+(*-@!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!%/,!:/,*!&9'/,:+(&/9!/9!(4*!J-(,/9*(!-2,8*)!+95!&(-!,*=/,(-!-**!4((=kii???@+-(,/9*(#*2@/,.i@!!
[!?'7%&8,#9',@'0)8'A,,B9',C>#>$',%D,E&#'$&)#/%&)=,!"#$%&%.7!4((=kii-&(*-@9+(&/9+7+6+5*:&*-@/,.iWVJi3&-/i!

TJFiWVJnY\"$Yb@!!!
"!J--/6&+(&/9!/'!F9&8*,-&(&*-!'/,!N*-*+,64!&9!J-(,/9/:)!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$!

%&'()!*+!*,!-&..&/!+&!01210!+&!+31!4567!8),+1.9:!(!-&/-1;+!1/<*,*&/1'!=)!+31!>(,+!'1-('(>!,?0<1)!

&2!(,+0&/&.)!(/'!(,+0&;3),*-,!@AABCDE9!(,!+31!?/*&/!&2!;?=>*-!(/'!;0*<(+1!!567!F0&?/'#=(,1'!2(-*>*+*1,!

+3(+!;0&<*'1!&;1/!+1>1,-&;1!(--1,,!+&!+31!GH8H!(,+0&/&.*-(>!-&..?/*+)H!I(,1'!&/!+31!B8J!81/*&0!

71<*1K9!B5A5!2&0.1'!+K&!-&..*++11,!+&!2&-?,!&/!+31!567!8),+1.!+&!1/,?01!(--1,,!+&!(!=(>(/-1!&<10!(>>!

(;10+?01,!2&0!+31!(,+0&/&.*-(>!-&..?/*+)H!L0*&0*+*1,!(/'!01-&..1/'(+*&/,!2&0!>(0F1!+1>1,-&;1,!K101!+31!

;?0<*1K!&2!+31!A--1,,!+&!M(0F1!%1>1,-&;1,!2&0!A,+0&/&.*-(>!6/,+0?-+*&/!(/'!71,1(0-3!@AM%A67D!

-&..*++11H!!%31!71/1K*/F!8.(>>!%1>1,-&;1,!2&0!A,+0&/&.*-(>!71,1(0-3!@718%A7D!(-3*1<1,!(!,*.*>(0!

F&(>!K*+3!01,;1-+!+&!,.(>>10!+1>1,-&;1,H!!%31!01;&0+,!20&.!718%A7!(/'!AM%A67N!;0&<*'1!(!0&('.(;!2&0!

;0&'?-*/F!?;F0('1'!*/,+0?.1/+(+*&/!+3(+!1/(=>1,!GH8H!&=,10<(+&0*1,!+&!.(*/+(*/!*/+10/(+*&/(>!

-&.;1+*+*<1/1,,9!+31)!>1<10(F1!+31!-&/,*'10(=>1!;0*<(+1!*/<1,+.1/+!*/!+31,1!2(-*>*+*1,9!(/'!+31)!;0&<*'1!

&;1/#(--1,,!&=,10<*/F!+*.1!+&!+31!GH8H!567!-&..?/*+)H!5+310!*.;&0+(/+!,),+1.!(-+*<*+*1,!*/->?'1!+31!

1/(=>*/F!&2!567!+1-3/&>&F)!'1<1>&;.1/+9!('(;+*<1!&;+*-,!(/'!*/+10210&.1+0)9!(--1,,!+&!'(+(!(0-3*<1,!2&0!

F0&?/'#=(,1'!567!+1>1,-&;1,9!(/'!+0(*/*/F!&2!2?+?01!(,+0&/&.10,H!!

%31!B(+*&/(>!5;+*-(>!A,+0&/&.*-(>!5=,10<(+&0*1,!@B5A5D!(/'!+31!*/+10/(+*&/(>!O1.*/*!

5=,10<(+&0)!(01!&;10(+1'!<*(!(!-&&;10(+*<1!(F011.1/+!=1+K11/!+31!B8J!(/'!(!01,1(0-3!.(/(F1.1/+!

-&0;&0(+*&/9!AG7AH!!!A,!,?..(0*P1'!*/!%(=>1!"#Q9!+3101!(01!/?.10&?,!&/F&*/F!;(0+/10,3*;,!2&0!+31!

1R*,+*/F!GH8H!F0&?/'#=(,1'!567!+1>1,-&;1,!>(0F10!+3(/!"!.1+10,9!*/->?'*/F!+31!.(S&0*+)!&2!+31!>(0F1,+!

@THNUQV!.1+10D!(;10+?01!567!+1>1,-&;1,!(<(*>(=>1!+&!+31!GH8H!-&..?/*+)H!!%31!/(+?01!&2!+31,1!

;(0+/10,3*;,!<(0*1,!F01(+>)9!,&.1!-&/,*,+*/F!&2!?/*<10,*+*1,!;(0+/10*/F!K*+3!+31!B8J9!&0!BA8A9!,&.1!

=1+K11/!?/*<10,*+*1,!(/'!2&01*F/!21'10(>!(F1/-*1,9!(/'!&+310,!=1+K11/!;0*<(+1!(/'!,+(+1!?/*<10,*+*1,TH!

%31!-&.=*/(+*&/!&2!;?=>*->)!(/'!;0*<(+1>)!2?/'1'!2(-*>*+*1,!*,!(!21(+?01!;(0+*-?>(0!+&!+31!GH8H!

,),+1.!*/+10/(+*&/(>>)H!!5<10!+3*,!,(.1!NV!)1(09!;10*&'!W?0&;1!3(,!+(X1/!(!'*22101/+!;(+3H!!Y*+3!+31!

2&?/'*/F!&2!W?0&;1(/!8&?+310/!5=,10<(+&0)!@W85D!(/'!*+,!M(!8*>>(!5=,10<(+&0)9!W?0&;1!(-3*1<1'!/1(0!

;(0*+)!K*+3!+31!GH8H!!"#$%&'(#)*+,-.(+%*)!*/!+31!QZ[V\,H!!%31!21K!&+310!@/&/#W85D!567!2(-*>*+*1,!*/!

W?0&;1!,+*>>!+1/'!+&!=1!/(+*&/(>>)!2?/'1'!(/'!+3101!3(,!=11/!(!F0('?(>!'1#1.;3(,*,!&/!*/,+*+?+*&/(>>)!

&;10(+1'!&=,10<(+&0*1,H!!5<10(>>9!+31!W?0&;1(/!.&'1>!3(,!1<&><1'!+&K(0'!-&>>1-+*<1!;?=>*-!*/<1,+.1/+!*/!

,3(01'!.(S&0!2(-*>*+*1,9!.(S&0!*/<1,+.1/+,!*/!/1K!*/,+0?.1/+,!(/'!'(+(!,),+1.,9!(/'!3*F3!>1<1>,!&2!?,10!

,?;;&0+H!!6/!+31!QZZV\,!W?0&;1!(-3*1<1'!2?>>!;(0*+)!K*+3!+31!&(/#%0*1'!"#l%&2!+%,-.*!GH8H!567!,),+1.9!

+30&?F3!+31!-&/,+0?-+*&/!&2!+31!L(0(/(>!5=,10<(+&0)!(/'!*+,!2&?0![#.1+10!]M%!+1>1,-&;1,H!!6/!,&.1!(01(,9!

,?-3!(,!3*F3#01,&>?+*&/!,+1>>(0!,;1-+0&,-&;)9!*/+1F0(>!2*1>'!,;1-+0&,-&;)9!(/'!'(+(!(0-3*<*/F9!W85!3(,!/&K!

1,+(=>*,31'!->1(0!*/+10/(+*&/(>!>1('10,3*;^!+31!GH8H!01+(*/,!(!>1('!*/!*/20(01'!'1+1-+&0,!(/'!3*F3!-&/+0(,+!

*.(F*/FH!!

A>+3&?F3!+31!GH8H!.&'1>!*,!'*22101/+!20&.!+3(+!*/!W?0&;1!(/'!1>,1K31019!*+!&2210,!,&.1!*.;&0+(/+!

('<(/+(F1,H!!L0*<(+1!*/,+*+?+*&/,!3(<1!(++0(-+1'!>(0F1!,?.,!&2!;0*<(+1!-(;*+(>!(/'!;3*>(/+30&;)!2&0!

+1>1,-&;1!;0&S1-+,!(/'!+3101=)!&22101'!,+0&/F!>1<10(F*/F!&2!(<(*>(=>1!;?=>*-!2?/'*/F9!K3*-3!3(,!F&/1!+&!

,?;;&0+!*/,+0?.1/+(+*&/!*/!1R-3(/F1!2&0!;?=>*-!(--1,,H!!6+!(>,&!3(,!(>>&K1'!,-*1/+*,+,!+&!-(00)!&?+!>(0F109!

=&>'109!(/'!.&01!0*,X)!*/<1,+*F(+*&/,!+3(/!+3&,1!+);*-(>>)!(;;0&<1'!=)!/(+*&/(>!&0!*/+10/(+*&/(>!;110!

01<*1K!;(/1>,!2&0!31(<*>)!&<10,?=,-0*=1'!;?=>*-!+1>1,-&;1,H!%31!GH8H!;0*<(+1>)#&;10(+1'!&=,10<(+&0*1,!

3(<1!(/!&;10(+*&/,!.&'1>!+3(+!*,!>1(/10!+3(/!+31!O1.*/*!5=,10<(+&0)!(/'!.?-3!>1(/10!+3(/!W85\,!]M%9!

;(0+*(>>)!'?1!+&!+31!;0&<*,*&/!&2!21K10!?,10!,10<*-1,H!!!I?+!(--1,,!*,!01,+0*-+1'!+&!+31!;(0+/10!*/,+*+?+*&/,9!

K3*-3!.()!&0!.()!/&+!*/->?'1!+31!21'10(>!F&<10/.1/+H!%31!21'10(>>)!2?/'1'9!;?=>*->)#&;10(+1'!/(+*&/(>!

&=,10<(+&0*1,!@B5A5!(/'!O1.*/*D!;0&<*'1!.10*+#=(,1'!(--1,,!+&!567!+1>1,-&;1,!2&0!+31!1/+*01!GH8H!

-&..?/*+)!(/'!+31!,&>1!(--1,,!+&!>(0F1!567!+1>1,-&;1,!2&0!/1(0>)!3(>2!&2!GH8H!(,+0&/&.10,9!*/->?'*/F!

,+?'1/+,H!A.&/F!+31!>(0F1,+!(;10+?01,9!O1.*/*!;0&<*'1,!N$!;10-1/+!&2!+31!;?=>*-!(--1,,!/*F3+,9!_1-X!`N!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
E!B(+*&/(>!71,1(0-3!a&?/-*>9!3).+(0(/4'-01'3).+(!54)%&)'%0'.5*'6*7'8%$$*00%"/9!B(+*&/(>!A-('1.*1,!L01,,H!

@`VVQD!!A<(*>(=>1!(+!3++;bccKKKH/(;H1'?c-(+(>&FH;3;d01-&0'e*'fZ["Z!!!!
N!!718%A7!01;&0+9!(<(*>(=>1!(+!KKKH/&(&H1'?c,),+1.c01,+(0c2*>1,c718%A7e2*/(>eQES(/V[H;'2H!!A--1,,1'!C()!

`VQVH!AM%A67!01;&0+9!(<(*>(=>1!(+!3++;bccKKKH>,,+.(*>H&0Fc,),+1.c(>+(*0cH!!A--1,,1'!A?F?,+!`VQVH!
T!%31!,+(+1!?/*<10,*+)!2?/'*/F!2&0!(,+0&/&.)!*,!1,+*.(+1'!+&!=1![V#ZVg!;?=>*-!.&/1)!(/'!QV#`Vg!;0*<(+1>)!

0(*,1'!K*+3*/!+31!;?=>*-!?/*<10,*+)H!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#a!

=*,6*9(!;(4,/2.4!(4*!IJGJ!=+,(9*,-4&=0!?&(4!-6&*96*!,*-(,&6(*5!(/!(4+(!+7&.9*5!?&(4!IJGJg-!-(,+(*.&6!
./+7->0!+95!EGTW!=+,(&6&=+(&9.!(*7*-6/=*-!;(4,/2.4!IQJQ!(&:*!+77/6+(&/9>!$a!=*,6*9(!/'!=237&6!+66*--!
(&:*@!!

E4*-*!8+,&/2-!=237&6!+95!=,&8+(*!*7*:*9(-!(+B*9!(/.*(4*,!+77/?!(4*!F@G@!(/!,*:+&9!-6&*9(&'&6+77)!
6/:=*(&(&8*!&9!QTN!+-(,/9/:)!5*-=&(*!.,*+(*,!=237&6!,*-/2,6*-!3*&9.!&98*-(*5!/8*,-*+-@!!!U/?*8*,0!(4*!
-(,*9.(4-!&9!(4*!QTN!-)-(*:!+,*!3+7+96*5!3)!-*,&/2-!7&:&(+(&/9-!?4&64!4+8*!3*6/:*!*H+6*,3+(*5!/8*,!(&:*!
+95!?4&64!-*,8*!(/!',2-(,+(*!+95!=/7+,&X*!(4*!F@G@!QTN!6/::29&()@!!G*8*,+7!'295+:*9(+7!=,/37*:-!+,&-*!
,*=*+(*57)k!!%&,-(!&-!(4*!'&9+96&+7!.27'!3*(?**9!(4*!+-=&,+(&/9-!/'!(4*!F@G@!QTN!6/::29&()!+95!(4*!7&:&(*5!
,*-/2,6*-!/'!(4*!IG%0!+!=,/37*:!?4*9!6/9-&5*,&9.!*8*9!:&9/,!&9&(&+(&8*-0!32(!*-=*6&+77)!+62(*!?4*9!
,+&-&9.!=237&6!'295-!'/,!(4*!9*H(!.*9*,+(&/9!/'!7+,.*!(*7*-6/=*-@!!!G*6/95!&-!6/:=*(&(&/9!'/,!(4*!7&:&(*5!
IG%!,*-/2,6*-!3*(?**9!(4*!=,&8+(*!/3-*,8+(/,&*-0!?4&64!/=*,+(*!(4*!7&/9g-!-4+,*!/'!+=*,(2,*!'/,!+!-23-*(!
/'!(4*!2-*,!6/::29&()0!+95!(4*!F@G@!=237&6!/3-*,8+(/,&*-0!?4&64!/=*,+(*!+!-:+77!=/,(&/9!/'!(4*!'+6&7&(&*-!
?&(4!/=*9!+66*--!'/,!+77@!!J!(4&,5!=,/37*:!&-!(4*!6/:=*(&(&/9!3*(?**9!=,&8+(*7)!'295*5!.,/2=-C!?4&7*!(4&-!

EJReS!"#$!P2,,*9(7)!Q=*,+(&9.!QTN!%+6&7&()!W+,(9*,-4&=-!;d"!:*(*,!+=*,(2,*-!/97)>!

Q3-*,8+(/,)i!%+6&7&()! W,&8+(*!W+,(9*,-! I/9#%*5*,+7i!W237&6!W+,(9*,-! %*5*,+7i!W237&6!W+,(9*,-!

J=+64*!W/&9(!
Q3-*,8+(/,)!

JNP!+95!=,&8+(*!
29&8*,-&(&*-!

W237&6!29&8*,-&(&*-! !

V*:&9&!Q3-*,8+(/,)! ! T9(*,9+(&/9+7!=+,(9*,-! IG%!(4,/2.4!JFNJ!

U/33)#S3*,7)!
E*7*-6/=*!

G(+9'/,5!! F!E*H+-0!W*99!G(+(*0!e25?&.!
K+H&:&7&+9-!F9&8*,-&(o(0!+:5!
V*/,.!J2.2-(!F9&8*,-&(o(!

!

TNE%! ! ! IJGJ!+95!IG%!(4,/2.4!
F!U+?+&&!

f*6B!Q3-*,8+(/,)! P+7(*64! F!P+7&'/,9&+! IJGJ!

fWIQ!`!:!+95!PETQ!
`!:!

! ! IG%!(4,/2.4!JFNJi!
IQJQ!

eRE!Q3-*,8+(/,)! N*-*+,64@!
P/,=/,+(&/90!I/(,*!
M+:*!!

F!J,&X/9+0!JGF0!IJF0!QGF0!F!
K&99*-/(+0!FAJ0!+95!&9(*,9+(&/9+7!
=+,(9*,-!;V*,:+9)!+95!T(+7)>!

!

K+.*77+9!
Q3-*,8+(/,)!

P+,9*.&*0!U+,8+,50!
KTE!

F!J,&X/9+0!K&64&.+9! !

KKE!Q3-*,8+(/,)! ! F!J,&X/9+! G:&(4-/9&+9!

W+7/:+,!Q3-*,8+(/,)! P+7(*64! P/,9*77! IJGJi]We0!IQJQ!

GJeE! JKIU0!M+,(:/2(40!
PKF!

N2(.*,-0!F!<&-6/9-&90!FIP0!USE!
=+,(9*,-!!

!

GQJN!E*7*-6/=*! F9&8*,-&(&*-! R,+X&7!;KPE>0!FIP0!+95!K&64&.+9!
G(+(*!F!

IQJQ!

<TZI!Q3-*,8+(/,)! Z+7*!! F!<&-6/9-&90!+95!T95&+9+!F! IQJQ!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#^!

4+-!3**9!.*9*,+77)!3*9*'&6&+7!(/!-6&*96*!4&-(/,&6+77)0!6/77+3/,+(&/9!9/?!-**:-!&:=*,+(&8*!&9!/,5*,!(/!
,*+7&X*!9*H(!.*9*,+(&/9!'+6&7&(&*-@!!

%&.2,*!"#[!-4/?-!(4*!*''*6(&8*!/?9*,-4&=!-4+,*!&9!(*,:-!/'!(4*!92:3*,!/'!-D2+,*!:*(*,-!/'!
=,&:+,)!:&,,/,!/'!(4*!?/,75g-!7+,.*-(!(*7*-6/=*-!+95!&772-(,+(*-!4/?!(4*!-4+,*!4+-!*8/78*5!/8*,!(4*!7+-(!
(?/!5*6+5*-@!%/2,!6+(*./,&*-!/'!/?9*,-!+,*!-4/?9k!F@G@!'*5*,+7!;,*5>0!F@G@!=,&8+(*!;372*>0!S2,/=*!
;=2,=7*>0!+95!/(4*,!;.,**9>@!!!E4*!7+,.*!5*6,*+-*!&9!(4*!'*5*,+7!-4+,*!52,&9.!(4*!*,+!/'!a:#67+--!(*7*-6/=*-0!
',/:!$^^Y!(/!(/5+)0!&-!9/(*?/,(4)@!!<4*9!/9*!(+B*-!&9(/!6/9-&5*,+(&/9!'+6(/,-!-264!+-!92:3*,!/'!-:+77*,!
(*7*-6/=*-!(4*!6/:=+,&-/9!3*6/:*-!7*--!-(+,B0!32(!3)!+9)!:*+-2,*!(4*!,/7*!/'!(4*!F@G@!=237&6!-*6(/,!&9!(4&-!
+,*9+!4+-!3**9!6/9(,+6(&9.!"#')8/=7@!

E4*!6/,,*-=/95&9.!3,*+B5/?9!&9!F@G@!'*5*,+7!;IG%>!'295&9.!&-!5&8&5*5!3*(?**9!-2==/,(!'/,!
=237&6!QTN!/3-*,8+(/,&*-!;IQJQ!+95!V*:&9&>!+(!a$_0!(4+(!'/,!=,&8+(*7)!4*75!(*7*-6/=*-!(4,/2.4!
&9-(,2:*9(+(&/9!=,/.,+:-!;EGTW>!+(!$`_0!+95!5*-&.9!+95!=7+99&9.!'/,!VGKE0!eGGE0!+95!/(4*,!'2(2,*!
'+6&7&(&*-!+(!\_@!JET!+95!KNT!'295-!+77/6+(*5!(/!QTN!=,/1*6(-!+,*!9/(!&96725*5!&9!(4*!6+7627+(&/9!+95!+,*!
5&-(,&32(*5!+6,/--!(4*!=&*0!+73*&(!29*D2+77)0!32(!5/!9/(!+''*6(!(4*!:+&9!6/9672-&/9@!W,&8+(*!/3-*,8+(/,&*-!
,*6*&8*!+!-:+77!-7&6*!/'!(4*!%*5*,+7!'295&9.!*8*9!(4/2.4!(4*)!6/:=,&-*!(4*!:+1/,&()!/'!(*7*-6/=*!+=*,(2,*@!

H7?R9BL%6;:B-"6B=?G-N=EE=@:8:7G-69B-0RF@=EE=@:8:7-);87?9?@A--

N+5&/!+-(,/9/:)!?+-!+!)/29.!+95!29*-(+37&-4*5!'&*75!?4*9!E4*!I+(&/9+7!N+5&/!J-(,/9/:)!
Q3-*,8+(/,)!;INJQ>!?+-!'/295*5!&9!$^\b@!!F97&B*!(4*!-&(2+(&/9!&9!F@G@!QTN!+-(,/9/:)0!F@G@!N+5&/0!
K&77&:*(*,0!+95!G23:&77&:*(*,!;NKG>!+-(,/9/:)!4+-!3**9!=,&:+,&7)!'*5*,+77)!'295*5!-&96*!&(-!&96*=(&/9@!
U/?*8*,0!12-(!+-!&9!QTN!+-(,/9/:)0!(4*!&96,*+-&9.!6/-(!/'!6/9-(,26(&9.!7+,.*!NKG!(*7*-6/=*-!+950!
*-=*6&+77)0!(4*!7/9.#(*,:!6/-(!/'!/=*,+(&9.!(4*:0!&-!9/?!7*+5&9.!(/!.,/?(4!/'!(4*!&5*+!/'!=237&6#=,&8+(*!
=+,(9*,-4&=-@!!

J7(4/2.4!(4*!6/96*=(!/'!+9!NKG!-)-(*:!&-!9/(!?&5*-=,*+50!(4*,*!+,*!7&:&(*5!*H+:=7*-!/'!=237&6#
=,&8+(*!=+,(9*,-4&=-!&9!,+5&/!+-(,/9/:)!;-**!E+37*!"#[>@!IG%!=+,(9*,-!?&(4!29&8*,-&(&*-!(4,/2.4!(4*!
F9&8*,-&()!N+5&/!Q3-*,8+(/,)!;FNQ>!=,/.,+:!(/!/=*,+(*0!&9-(,2:*9(0!+95!=,/8&5*!=237&6!+66*--!(/!29&D2*!
,+5&/!/3-*,8+(/,&*-0!62,,*9(7)!(4*!P+7(*64!G23:&77&:*(*,!Q3-*,8+(/,)!;PGQ>0!(4*!P/:3&9*5!J,,+)!'/,!
N*-*+,64!&9!K&77&:*(*,#?+8*!J-(,/9/:)!;PJNKJ>0!+95!+!-:+77!+:/29(!'/,!(4*!J77*9!E*7*-6/=*!J,,+)!
;JEJ>@!!E4*!FNQ!=,/.,+:!&-!,*-=/9-&37*!'/,!(,+&9&9.!+(!(4*!-(25*9(!+95!=/-(5/6(/,+7!7*8*7!:+9)!/'!
(/5+)g-!=,/:&9*9(!NKG!+-(,/9/:*,-!+-!?*77!+-!(4*!4&.47)!-B&77*5!(*649&6+7!-(+''!?4/!+,*!9**5*5!(/!32&75!
+95!/=*,+(*!(4*!-(+(*!/'!(4*!+,(!,*6*&8*,-!+95!&9-(,2:*9(-@!!!

INJQ!&-!/=*,+(*5!8&+!+!6//=*,+(&8*!+.,**:*9(!3*(?**9!(4*!IG%!+95!+!9/(#'/,#=,/'&(!,*-*+,64!
:+9+.*:*9(!6/,=/,+(&/90!JFTc@!!T(-!'+6&7&(&*-!6+9!7+)!7*.&(&:+(*!67+&:!(/!&9(*,9+(&/9+7!7*+5*,-4&=!&9!(4*&,!
6+=+3&7&(&*-0!+(!7*+-(!'/,!9/?@!E4*!6/:=7*:*9(+,)!-6&*9(&'&6!6+=+3&7&(&*-!=,/8&5*5!3)!(4*!9+(&/9+7!
/3-*,8+(/,)!;9/?!&96725&9.!JeKJ>0!(4*!-:+77*,!29&8*,-&()#/=*,+(*5!'+6&7&(&*-0!+95!:/,*!(+,.*(*5!
&98*-(:*9(-!&9!*H=*,&:*9(-!;*@.@!PKR!+95!S/N>0!+95!(*649/7/.)!5*8*7/=:*9(!-4/275!+77/?!(4*!F@G@!(/!
:+&9(+&9!&(-!=/-&(&/9!/'!&9(*,9+(&/9+7!7*+5*,-4&=!&9!,+5&/!+-(,/9/:)!'/,!+(!7*+-(!+9/(4*,!5*6+5*@!!U/?*8*,0!
-&.9&'&6+9(!&98*-(:*9(-!&9!9*H(#.*9*,+(&/9!'+6&7&(&*-!3)!S2,/=*0!P4&9+0!J2-(,+7&+0!+95!G/2(4!J',&6+!
;ph$YYK!*+64>!+,*!3*.&99&9.!(/!64+77*9.*!(4&-!7*+5*,-4&=@!!

P2,,*9(7)0!(4*!3+7+96*!/'!IG%iJGE!-2==/,(!'/,!NKG!+6(&8&(&*-!&-!+==,/H&:+(*7)!bY#b\!=*,6*9(!(/!
INJQqJeKJ!(*7*-6/=*!/=*,+(&/9-0!$\#[Y!=*,6*9(!(/!29&8*,-&()#/=*,+(*5!,+5&/!/3-*,8+(/,&*-0!\#$Y!
=*,6*9(!(/!*H=*,&:*9(-0!+95!$Y!=*,6*9(!(/!(*649/7/.)!+95!'2(2,*!'+6&7&(&*-!5*8*7/=:*9(@!!E4*!',+6(&/9!
+77/6+(*5!(/!INJQqJeKJ!?&77!&96,*+-*!?4*9!JeKJ!3*6/:*-!'277)!/=*,+(&/9+7!&9![Y$`@!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c!J--/6&+(*5!F9&8*,-&(&*-0!T96/,=/,+(*5!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$Y!

!

!"#

!$#

%#

&&#
$?!G-/7

$?!!4:

H,34-

&*-064

'""$

!

("#

)#

"#

&)#

$?!G-/7

$?!!4:

H,34-

&*-064

!$'$

!
!"#$%&!'"I!!D/+,-/;*,/01!02!H"%!,4)4+9064!.64-,*-4!.-0*1:!,34!J0-):@!!A0)0-+!:410,4!2-.9,/01!02!,4)4+9064!
6-/8.-<!8/--0-!.-4.!34):!;<!$@?@!6-/7.,4!/1+,/,*,/01+!K;)*4L>!$@?@!24:4-.))<!2*1:4:!1.,/01.)!0;+4-7.,0-/4+!K-4:L>!
&*-064.1"-*1!0;+4-7.,0-/4+!K6*-6)4L>!.1:!0,34-!20-4/F1")4:!0;+4-7.,0-/4+!KF-441L@!!M34!8./1!93.1F4!+/194!(NNO!
3.+!;441!.!+3.-6!:49)/14!/1!,34!+3.-4!02!,4)4+9064!.64-,*-4!.7./).;)4!,3-0*F3!$@?@!6*;)/9!0;+4-7.,0-/4+@!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$$!

!)"*,#"03'!-+!!+"*$,'*'#0-

K+9)!/'!(4*!J-(,/[Y$Y!6/::29&()!&9=2(!=+=*,-!5*-6,&3*5!=,/1*6(-!(4+(!&98/78*!-&.9&'&6+9(!

=+,(9*,-4&=!3*(?**9!29&8*,-&()!.,/2=-0!3*(?**9!9/9#'*5*,+7!+95!'*5*,+7!=+,(9*,-0!3*(?**9!'*5*,+7!
+.*96&*-0!+95!&98/78&9.!&9(*,9+(&/9+7!6/77+3/,+(&/9-@!!J7:/-(!+77!/'!(4*!=,/=/-*5!7+,.*#-6+7*!=,/1*6(-!
,+9B*5!:/-(!4&.47)!3)!(4*!JGENQ#[Y$Y!WWWg-!&98/78*!+!-&.9&'&6+9(!&9(*,9+(&/9+7!6/77+3/,+(&/9!/'!/9*!
'/,:!/,!+9/(4*,@!!E4*!6/::&((**!9/(*-!&9!=+,(&627+,!eTGJ!;IJGJ!=72-!SGJ>!+95!=+,(&6&=+(&/9!&9!+9!
&9(*,9+(&/9+7!J(:/-=4*,&6!P4*,*9B/8!E*7*-6/=*!J,,+)!',/:!(4*!W+,(&67*!J-(,/=4)-&6-!+95!V,+8&(+(&/9!
=+9*7!;WJV>C!<%TNGE!+95!TOQ!;IJGJ!=72-!SGJ>!',/:!(4*!S7*6(,/:+.9*(&6!Q3-*,8+(&/9-!',/:!G=+6*!
=+9*7!;SQG>C!PPJE!;+!F@G@#7*5!=,/1*6(!?&(4!&9(*,9+(&/9+7!29&8*,-&()!=+,(9*,->!+95!USNJ#TT!;+!F@G@#7*5!
=,/1*6(!32(!+!=+(4'&95*,!'/,!(4*!&9(*,9+(&/9+7!USNJ#TTT!=,/1*6(0!+B+!GfJ#7/?!&9!(4*!=/-(![Y[Y!(&:*',+:*>!
',/:!N+5&/0!K&77&:*(*,0!+95!G23:&77&:*(*,!',/:!(4*!V,/295!=+9*7!;NKG>!?4&64!,*6/::*95*5!+!
6/9(&92&9.!F@G@!,/7*!&9!(4*!5*8*7/=:*9(!/'!6/96*=(-!'/,!(4*!&9(*,9+(&/9+7!GD2+,*!f&7/:*(*,!J,,+)!;GfJ>#
:&5!+95!GfJ#4&.4!6/:=/9*9(-C!VGKE!;&9!*&(4*,!8*,-&/90!+!=,&8+(*7)#7*5!=,/1*6(!&9!(4*!F@G@!?&(4!
-&.9&'&6+9(!/,!=*,4+=-!*8*9(2+77)!*8*9!5/:&9+9(!&9(*,9+(&/9+7!=+,(&6&=+(&/9>!+95!eGGE!;=,/=/-*5!+-!+!
=,&8+(*#=237&6!=+,(9*,-4&=>!',/:!Q=(&6+7!+95!T9',+,*5!',/:!(4*!V,/295!=+9*7!;QTN>@!!P/:=7*H!*D2&=:*9(!
&-!*--*9(&+7!'/,!=,/.,*--!&9!+55,*--&9.!(4*!6/:=*77&9.!-6&*9(&'&6!/==/,(29&(&*-!/2(7&9*5!&9!P4+=(*,![@!
!

EJReS!"#[!!P2,,*9(7)!Q=*,+(&9.!NKG!%+6&7&()!W+,(9*,-4&=-!

Q3-*,8+(/,)i!%+6&7&()! W,&8+(*!W+,(9*,-!
I/9#%*5*,+7i!W237&6!
W+,(9*,-! %*5*,+7i!W237&6!W+,(9*,-!

JeKJ! ! T9(*,9+(&/9+7!=+,(9*,-! IG%!(4,/2.4!JFT!

J,*6&3/! ! ! IG%!;JGE!+95!JVG>!
+95!IJGJ!(4,/2.4!
P/,9*77iIJTP!

JNQ!! ! F!J,&X/9+!+95!&9(*,9+(&/9+7!
29&8*,-&(&*-!

!

JEJ! GSET!T9-(&(2(*! FP!R*,B*7*)! !

PJNKJ! P+7(*640!F!P4&6+./! FP!R*,B*7*)0!F!T77&9/&-0!F!
K+,)7+95!

IG%!

PGQ! P+7(*64!! F!E*H+-! IG%!

SAeJ0!AeRJ0!VRE! ! SAeJg-!&9(*,9+(&/9+7!
=+,(9*,-!

IG%!(4,/2.4!
JFTiINJQ!

eKE! ! F!K+--+642-*((-!+95!
K*H&6/!

!

GKJ!! ! E+&?+9! G:&(4-/9&+9!

GWE! F!P4&6+./0!P<NF! FP!R*,B*7*)iM+8&-0!F!
T77&9/&-0!P/7/,+5/0!+95!
&9(*,9+(&/9+7!29&8*,-&(&*-!

IG%iQWW0!G:&(4-/9&+9!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$[!

(+,(&$0'+,D-(?@>E:U-69B-<=O<LC?;8-J6C=E=8=:;-67:-:;;:98=6E-8?-@6T?7->7?O7:;;-=9-

6;87?9?@A-69B-6;87?><A;=C;-69B-8A>=C6EEA-=9Q?EQ:-C?EE6F?768=?9-?J-@RE8=>E:-968=?9;-69BY?7-

C?EE6F?768=?9-?J-J:B:76E-69B-9?9LJ:B:76E-=9;8=8R8=?9;P-*<:;:->6789:7;<=>;-F7=9O-O7:68-

?>>?78R9=8=:;-J?7->??E=9O-7:;?R7C:;-69B-:U>:78=;:-8?-JREJ=EE-;C=:98=J=C-O?6E;-8<68-67:-F:A?9B-

8<:-7:6C<-?J-69A-;=9OE:-C?R987AP--3?S:Q:7G-8<:A-6E;?->7:;:98-@696O:@:98-C<6EE:9O:;-69B-

7:ZR=7:-6-9:S-E:Q:E-?J-;8768:O=C->E699=9O-8?-F7=9O-8<:@-8?-J7R=8=?9P-

!

+'"-69B-"N0-?9-8<:-H7?R9B-

E4*!$`#9+(&/9!SGQ!6/9-/,(&2:!&-!/9!(,+6B!(/!3*6/:*!(4*!295&-=2(*5!7*+5*,!&9!.,/295#3+-*5!QTN!
+-(,/9/:)!?&(4!&(-!=7+99*5!6/9-(,26(&/9!/'!(4*!`[:!S2,/=*+9!SH(,*:*7)!e+,.*!E*7*-6/=*!;S#SeE>!
'+6&7&()!3)![Y$a!+95!(/!=7+)!+!:/,*!=,/:&9*9(!,/7*!&9!NKG!3)!&98*-(&9.!-&.9&'&6+9(7)!&9!(4*!GfJ@!!R)!
6/96*9(,+(&9.!:/-(!/'!&(-!,*-/2,6*-!&9(/!+!-&9.7*!&9(*,9+(&/9+7!=+,(9*,-4&=0!S2,/=*!4+-!:&9&:&X*5!
52=7&6+(&/9!/'!6+=+3&7&()!3*(?**9!'+6&7&(&*-0!6,*+(*5!+!:+1/,!&9(*,9+(&/9+7!,*-*+,64!6*9(*,0!+95!*-(+37&-4*5!
+!'295&9.!7&9*!'/,!6/9-(,26(&/9!(4+(!&-!&9(*95*5!(/!7*+5!',/:!JeKJ0!(/!S#SeE!(/!GfJ@!!J-!+!7+,.*!
:/9/7&(4&60!:27(&#9+(&/9+7!&9-(&(2(&/90!SGQ!&9*8&(+37)!6+,,&*-!+!7+,.*,!/8*,4*+5!(4+9!+!F@G@!=,&8+(*!
/3-*,8+(/,)0!32(!&(!-*,8*-!+-!+!.//5!*H+:=7*!/'!+!-266*--'27!&9(*,9+(&/9+7!=+,(9*,-4&=@!
!

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

E4*!F@G@0!&9!6/9(,+-(!(/!S2,/=*0!&-!,*7)&9.!/9!+9!*H(*9-&/9!/'!&(-!=,&8+(*#=237&6!:/5*7!(/!,*:+&9!
6/:=*(&(&8*!&9!(4*!*,+!/'!SeE-@!!E4*!(?/!:+1/,!VGKE!=,/1*6(-!+&:&9.!(/!6/9-(,26(!"Y#:!67+--!(*7*-6/=*-0!
E4&,()!K*(*,!E*7*-6/=*!;EKE>!+95!V&+9(!K+.*77+9!E*7*-6/=*!;VKE>0!+,*!/,.+9&X*5!3)!=,&8+(*!+95!
=237&6!F@!G@!29&8*,-&(&*-0!+95!/(4*,!9/9#=,/'&(!&9-(&(2(&/9-@!!T(!&-!9/(+37*!(4+(!:+9)!6/29(,&*-!+,/295!(4*!
?/,75!;J2-(,+7&+0!P+9+5+0!P4&9+0!T95&+0!]+=+90!+95!f/,*+>!+,*!'/,:&9.!=237&6i=,&8+(*!=+,(9*,-4&=-!?&(4!
(4*-*!F@G@!.,/2=-@!<4&7*!VGKE!?+-!*95/,-*5!3)!(4*!JJIK!,*=/,(0!F@G@!=237&6!=+,(&6&=+(&/9!&9!*&(4*,!/'!
(4*-*!=,/1*6(-!4+-!)*(!(/!3*!5*(*,:&9*5@!

T9!64+=(*,-!b!+95!c0!=237&6!=+,(&6&=+(&/9!3)!(4*!F@G@!&9!+(!7*+-(!/9*!/'!(4*!VGKE!=,/1*6(-!&-!
,*6/::*95*5@!!E4&-!=+,(&6&=+(&/9!6/275!6/:*!&9!(4*!'/,:!/'!6/9(,&32(&/9-!(/!6/9-(,26(&/90!/=*,+(&/9-0!
+95i/,!+58+96*5!&9-(,2:*9(+(&/9@!E4&-!?/275!7*8*,+.*!(4*!7+,.*!=,&8+(*!6/9(,&32(&/90!:+&9(+&9!+!7*+5&9.!
F@G@!,/7*!&9!QTN!+-(,/9/:)0!+95!,*+7&X*!(4*!-6&*9(&'&6!=/(*9(&+7!/'!+!"Y#:*(*,#67+--!/=(&6+7#&9',+,*5!
(*7*-6/=*!'/,!F@G@!+-(,/9/:*,-@!E4*!3*9*'&(-!/'!-264!=+,(&6&=+(&/9!6/275!./!3*)/95!:+B&9.!+!',+6(&/9!/'!
(4*!/3-*,8&9.!(&:*!+8+&7+37*!(/!(4*!*9(&,*!6/::29&()!/'!F@G@!+-(,/9/:*,-@!<&(4!+!-2''&6&*9(7)!*+,7)!
6/::&(:*9(!',/:!IG%0!(4*!3,/+5!F@G@!6/::29&()!?/275!4+8*!&9=2(!&9(/!VGKE!./8*,9+96*!+95!6/275!
=7+)!+9!&:=/,(+9(!,/7*!&9!+--2,&9.!(4+(!(4*!(*7*-6/=*!+95!&(-!&9-(,2:*9(-!?&77!:**(!(4*!9**5-!/'!(4*!'277!
F@G@!6/::29&()!/'!2-*,-!+95!*94+96*!(4*!5*8*7/=:*9(!+95!2-*!/'!(4&-!'+6&7&()!3)!*9.+.&9.!(4*!
*9(42-&+-:!+95!*H=*,&*96*!/'!(4*!*9(&,*!6/::29&()@!!E4&-!&96725*-!IQJQ!?4&64!?/275!=,*-2:+37)!3*!
&5*9(&'&*5!+-!(4*!=237&6!=+,(9*,0!?&(4!,*-=/9-&3&7&()!'/,!,*=,*-*9(&9.!(4*!=237&6!&9(*,*-(-!52,&9.!3/(4!
6/9-(,26(&/9!+95!/=*,+(&/9!=4+-*-@!

N+(4*,!(4+9!8&*?!J-(,/[Y$Yg-!=,&/,&(&X+(&/9!+-!+!6/:=*(&(&/9!3*(?**9!eGGE!+95!VGKE0!(4*!QTN!
WWW!=+9*7!&9!(4*&,!,*=/,(!-(,*--*-!(4*!-)9*,.)!/'!(4*-*!(?/!=,/1*6(-@!S+64!?/275!3*!.,*+(7)!*94+96*5!3)!
(4*!*H&-(*96*!/'!(4*!/(4*,0!+95!(4*!/:&--&/9!/'!*&(4*,!?/275!3*!+!-&.9&'&6+9(!7/--!/'!-6&*9(&'&6!6+=+3&7&()@!
E4*!6/:3&9+(&/9!/'!?&5*#+,*+!=4/(/:*(,&6!-2,8*)-!+95!7+,.*#+=*,(2,*!-=*6(,/-6/=)!4+-!+!7/9.0!
=,/526(&8*!4&-(/,)!&9!QTN!+-(,/9/:)k!&9(*,*-(&9.!-/2,6*-!&5*9(&'&*5!&9!(4*!?&5*#'&*75!-2,8*)!+,*!-(25&*5!&9!
5*(+&7!?&(4!(4*!7+,.*,!(*7*-6/=*@!E4*!=+9*7!6/96725*-!(4+(!+!6,26&+7!./+7!'/,!.,/295#3+-*5!QTN!+-(,/9/:)!
&9!(4*!6/:&9.!5*6+5*!-4/275!3*!(/!,*+7&X*!(4*!=/(*9(&+7!/'!(4*!6/:3&9+(&/9!/'!(4*-*!'+6&7&(&*-0!+-!7&964=&9-!
'/,!+9!*97+,.*5!+95!:/,*!6+=+37*!F@G@!.,/295#3+-*5!QTN!G)-(*:@!!%2,(4*,:/,*0!(4*!-)9*,.&*-!?&(4!F@G@!
7*5!-=+6*!:&--&/9-!+,*!-&.9&'&6+9(@!
!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$"!

0'/%1)2%((%3.$.-)4563%((%3.$.-!

E4*!9*H(!.*9*,+(&/9!/'!,+5&/!(*7*-6/=*-!3*)/95!JeKJ!?&77!*H=7/&(!=4+-*5#+,,+)!(*649/7/.)!+95!
+!9*?!.*9*,+(&/9!/'!'+-(!5&.&(+7!6/,,*7+(/,-!(/!:+B*!=/--&37*!,+5&/!(*7*-6/=*!+,,+)-!?&(4!(4/2-+95-!/'!
7&9B*5!+9(*99+*0!?&(4!6/77*6(&9.!+,*+-!+==,/+64&9.!+!-D2+,*!B&7/:*(*,0!+95!*H(*95&9.!2=!(/!(4/2-+95-!/'!
B&7/:*(*,-@!!N*(,/'&((&9.!*H&-(&9.!(*7*-6/=*-!?&(4!'/6+7!=7+9*!+,,+)-0!?&77!;+95!+7,*+5)!4+->!*9+37*5!.+&9-!
/'!/,5*,-!/'!:+.9&(25*!&9!:+==&9.!-=**5@!!E4*!:/-(!+:3&(&/2-!/'!(4*-*!=,/1*6(-0!(4*!GfJ0!?+-!6/#,+9B*5!
+-!(4*!4&.4*-(!=,&/,&()!7+,.*!'+6&7&()!;?&(4!(4*!S#SeE>!'/,!(4*!6/:&9.!5*6+5*!&9!(4*!S2,/=*+9!!"#$%&'#!
M*6+5+7!G2,8*)0!+95!&(!4+-!-(,/9.!+55&(&/9+7!-2==/,(!',/:!J2-(,+7&+!+95!G/2(4!J',&6+0!(4*!6+95&5+(*!-&(*-!
'/,!(4*!GfJ@!!!

E4*!GfJ!=,/1*6(!*96/:=+--*-!(4*!5*8*7/=:*9(!/'!(4*!9*H(!.*9*,+(&/9!,+5&/!6+=+3&7&()!(/!/=*,+(*!
&9!(4*!:*(*,!(/!6*9(&:*(*,!?+8*7*9.(4!,+9.*@!GfJ!(*649/7/.)!5*8*7/=:*9(!?+-!+!B*)!=+,(!/'!(4*!NKG!
=,/.,+:!*95/,-*5!3)!(4*!JJIK!,*=/,(C!-&.9&'&6+9(!IG%!'295&9.!;h$[K>!3*6+:*!+8+&7+37*!/97)!&9![YYc@!
J-!9/(*5!&9!(4*!,*=/,(!/'!(4*!JFT!P/::&((**!/9!(4*!%2(2,*!/'!F@G@!N+5&/!J-(,/9/:)a!+95!+-!5*'&9*5!&9!
(4*!,*=/,(!/'!(4*!NKG!=+9*70!(4*!GfJ!6/96*=(!&-!7&B*7)!(/!3*!'27'&77*5!3)!-*=+,+(*!'+6&7&(&*-!5*7&8*,&9.!
42.*!&96,*+-*-!&9!6/77*6(&9.!+,*+!8&+!5&''*,*9(!(*649&6+7!+==,/+64*-!+==,/=,&+(*!(/!(4,**!-*=+,+(*!
?+8*7*9.(4!,+9.*-0!,*'*,,*5!(/!+-!GfJ#7/?!;$#"!:*(*,-!?+8*7*9.(4>0!GfJ#:&5!;"#$YY!6:!?+8*7*9.(4>!
+95!GfJ#4&.4!;Y@b#"@Y!6:!?+8*7*9.(4>@!P/96*=(!+95!(*649/7/.)!5*8*7/=:*9(!'/,!(4*!GfJ!&-!3*&9.!
295*,(+B*9!3)!(4*!&9(*,9+(&/9+7!GfJ!6/9-/,(&2:!&96725&9.!-/:*!\\!&9-(&(2(&/9-!&9!$^!6/29(,&*-@!K+9)!/'!
(4*!+,*+-!/'!(*649/7/.)!5*8*7/=:*9(!,*6/::*95*5!&9!(4*!NKG!,*=/,(!+,*!6,26&+7!-(*=-!+7/9.!(4*!,/+5!(/!
+64&*8*:*9(!/'!(4*!GfJ@!

E4*!5,+:+(&6!&96,*+-*!&9!-6&*9(&'&6!6+=+3&7&()!5*7&8*,*5!3)!GfJ!&-!5&,*6(7)!,*'7*6(*5!&9!(4*!-6/=*0!
6/:=7*H&()0!+95!(*649&6+7!64+77*9.*!/'!GfJ!6/96*=(!5*8*7/=:*9(@!J(!(4*!=,*-*9(!(&:*0!(4*!5*(+&7*5!=+(4!
(/!6/9-(,26(&/9!/'!+9)!/'!(4*!(4,**!GfJ!'+6&7&(&*-!&-!9/(!67*+,@!!U/?*8*,0!6/9(&92*5!-(*+5)!5*8*7/=:*9(!/'!
(*649/7/.)!?&77!7*+5!(/!(4*!9*H(!.*9*,+(&/9!/'!,+5&/!'+6&7&(&*-@!!

E4*!USNJ!=,/.,+:0!+!=,/1*6(!(4+(!?+-!4&.47)!,+9B*5!3)!(4*!NKG#WWW!+95!&96725*5!3)!(4*!
6/::&((**!&9!&(-!7&-(!/'!6/:=*77&9.!6+-*-!'/,!+!6/:=*(*5!:&5#-6+7*!=,/.,+:!+(!IG%0!=,/8&5*-!+!
5*8*7/=:*9(!=+(4?+)!'/,!(4*!GfJ#7/?!'+6&7&()@!W,/.,*--!/9!5*8*7/=:*9(!/'!(4*!GfJ#:&5!=+(4'&95*,!
&9-(,2:*9(-0!(4*!J77*9!E*7*-6/=*!J,,+)!&9!(4*!F@G@0!(4*!K**,fJE!&9!G/2(4!J',&6+!+95!(4*!JGfJW!&9!
J2-(,+7&+0!+95!&9!9*?!&9-(,2:*9(-!+95!9*?!/3-*,8&9.!:/5*-!/9!(4*!*H&-(&9.!'+6&7&(&*-!/=*,+(*5!3)!INJQ!
+95!IJTP!?&77!=,/8&5*!6,26&+7!&9-&.4(!&9(/!(4*!/=(&:+7!=+(4!(/?+,5-!+!'277!GfJ#:&5@!!T(!&-!9+(2,+7!'/,!(4*!
F@G@!(/!32&75!/9!&(-!7/9.!-266*--'27!4*,&(+.*!?&(4!(4*!SAeJ0!VRE!+95!AeRJ!&9!'2,(4*,!5*8*7/=&9.!(4*!
6+=+3&7&(&*-!7*+5&9.!(/?+,5-!(4*!GfJ#4&.4@!T(!&-!=,&:+,&7)!(4,/2.4!(*649/7/.)!5*8*7/=:*9(0!(4+(!(4*!F@G@!
6+9!,*:+&9!+9!+6(&8*!=+,(9*,!&9!(4*!6/96*=(!5*8*7/=:*9(!/'!(4*!9*H(!.*9*,+(&/9!:*(*,#(/#6*9(&:*(*,!
?+8*7*9.(4!,+5&/!'+6&7&(&*-!(4,/2.4!(4*!&9(*,9+(&/9+7!GfJ!6/77+3/,+(&/9@!
!

!678=CE:-);87?><A;=C;-69B-H76Q=868=?9-

M*-&.9!*''/,(-!&9!(4*!F@G@!+95!&9!S2,/=*!'/,!(4*!9*H(!.*9*,+(&/9!E*A!P4*,*9B/8!(*7*-6/=*0!JVTG!
+95!PEJ!,*-=*6(&8*7)0!+,*!295*,?+)!+95!'/77/?!+!,*6*9(!?/,75?&5*!*H=7/-&/9!/'!+6(&8&()!&9!.+::+#,+)!
+-(,/=4)-&6-0!?&(4!(4*!F@G@#7*5!%*,:&!V+::+#,+)!G=+6*!E*7*-6/=*!;%VGE>!&9!-=+6*!+95!+!4/-(!/'!E*A!
P4*,*9B/8!(*7*-6/=*-!/9!(4*!.,/295!;ASNTEJG0!USGG0!KJVTP0!K&7+.,/0!PJIVJNQQ!+95!USVNJ>@!
!E4*!=,/=/-*5!9*?!&9-(,2:*9(-!?/275!&96,*+-*!-*9-&(&8&()!+95!'&*75!/'!8&*?!3)!+9!/,5*,!/'!:+.9&(25*@!!J-!
(4*!(?/!5*-&.9-!4+8*!-&:&7+,&(&*-!+95!6/:=7*:*9(+,&()!;&96725&9.!(4*!7/6+(&/9!/'!ASNTEJG!+95!USGG!&9!
5&''*,*9(!4*:&-=4*,*->0!/==/,(29&(&*-!'/,!6/77+3/,+(&/9!*H&-(!+95!5&-62--&/9-!+,*!295*,?+)@!!E4&-!&-!)*(!
+9/(4*,!*H+:=7*!&9!?4&64!6/::/9!-6&*9(&'&6!&9(*,*-(-0!62,,*9(!6+=+3&7&()0!+95!5*-&.9!6/:=7*:*9(+,&()!
:+B*!6/77+3/,+(&/9!9/(!/97)!+!:*+9-!/'!,*526&9.!6/-(!(/!*+64!=+,(9*,0!32(!+!?+)!/'!6,*+(&9.!+!:/,*!
6+=+37*!/3-*,8+(/,)@!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a!N*=/,(!&-!+8+&7+37*!+(!4((=kii???@+2&@*52i=,@=4=r&5s[YYa$YY"@!!J66*--*5!K+)![Y$Y@!
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"#$`!

!

0>6C:-+F;:7Q68?7=:;-

E4*!e+-*,!T9(*,'*,/:*(*,!G=+6*!J9(*99+!;eTGJ>!+95!(4*!T9(*,9+(&/9+7!O#,+)!Q3-*,8+(/,)!;TOQ>!
+,*!(?/!(,+9-'/,:+(&/9+7!:&--&/9-!?4*,*!(4*!6/98*,.*96*!/'!-6&*9(&'&6!./+7-0!6/:=7*:*9(+,&()!/'!
*H=*,(&-*0!+95!(4*!5*-&,*!(/!=,/526*!:/,*!-6&*96*!=*,!5/77+,!4+-!:+5*!=+,(9*,&9.!*--*9(&+7@!!eTGJ!&-!+!
,*7+(&8*7)!:+(2,*!IJGJiSGJ!6/77+3/,+(&/90!?4&7*!TOQ!&-!(4*!,*-27(!/'!+!:/,*!,*6*9(!:*,.*,!/'!(4*!F@G@!
P/9#O!+95!SGJ!OSFG!:&--&/9-0!?&(4!]JOJ!+-!+9!+55&(&/9+7!=+,(9*,@!!IJGJ!&-!+?+&(&9.!+58&6*!',/:!
(4&-!M*6+5+7!G2,8*)!/9!(4*!,*7+(&8*!,+9B&9.-!/'!(4*-*!(?/!=,/1*6(-0!+95!&9!S2,/=*!eTGJ!+95!TOQ!+,*!
6/:=*(&9.!'/,!(4*!'&,-(!e;+,.*>#67+--!7+2964!-7/(!;-64*527*5!'/,![Y[Y>!+.+&9-(!e+=7+6*!;+9!/2(*,!=7+9*(-!
:&--&/9>!&9!(4*!SGJ!P/-:&6!A&-&/9!=,/.,+:0!?4/-*!5/?9#-*7*6(!=,/6*--!&-!3*.&99&9.!&9![Y$Y@!!%,/:!(4*!
F@G@!=*,-=*6(&8*0!(4*!6/::&((**!?/275!7&B*!(/!-**!3/(4!:&--&/9-!4+==*90!+95!+9!&:=7*:*9(+(&/9!=7+9!'/,!
IJGJ!&-!.&8*9!&9!P4+=(*,!c@!!SGJ0!/9!(4*!/(4*,!4+950!:+)!64//-*!+!5&''*,*9(!=,&/,&(&X+(&/90!/,!64//-*!(/!
./!?&(4!e+=7+6*@!!!

S8*9!:/,*!6/:=7*H!&-!(4*!=/(*9(&+7!=+,(9*,&9.!3*(?**9!IJGJ0!MQS!+95!SGJ!/9!+!5+,B!*9*,.)!
:&--&/9@!!R*6+2-*!/'!(4*!6/::/9!&9(*,*-(-!&9!(4*!-6&*96*!/'!5+,B!*9*,.)0!+-!?*77!+-!6/:=7*:*9(+,)!
(*649&6+7!6+=+3&7&(&*-0!IJGJ!+95!MQS!4+8*!3**9!=7+99&9.!'/,!+!]/&9(!M+,B!S9*,.)!K&--&/9!;]MSK>!
-&96*![YY"@!!S267&5!&-!+!S2,/=*+9!:&--&/9!6/96*=(!+&:*5!+(!6/-:/7/.)!+95!5+,B!*9*,.)0!?4&64!&-!
6/:=*(&9.!'/,!/9*!/'!(?/!K;*5&2:>#67+--!7+2964!-7/(-0!?&(4!+!5*6&-&/9!*H=*6(*5!&9!7+(*![Y$$!+95!7+2964*-!
-64*527*5!'/,![Y$a!+95![Y$^@!!E4*!/8*,7+=!&9!./+7-!+95!-6/=*!3*(?**9!(4*!=,/=/-*5!F@G@!+95!S2,/=*+9!
:&--&/9-!&-!-&.9&'&6+9(!+95!(4*,*!&-!=/(*9(&+77)!+!.,+95!=+,(9*,&9.!+,,+9.*:*9(!&98/78&9.!IJGJ0!MQS!+95!
SGJ!&'!(4*!*H=+95*5!-6&*9(&'&6!=,&/,&(&*-!-*(!3)!(4&-!-2,8*)!'/,!-264!+!:&--&/9!6+9!3*!+7&.9*5!+:/9.!(4*!
=+,(9*,-0!+95!+--2:&9.!(4+(!(4*!+,,+9.*:*9(!&-!6/9-&-(*9(!?&(4!(4*!F@G@!=7+)&9.!+!67*+,!7*+5*,-4&=!,/7*@!
!U/?*8*,0!,*6/96&7&9.!(4*!/2(6/:*!+95!(&:&9.!/'!(4,**!5&''*,*9(!5*6&-&/9#:+B&9.!=,/6*--*-!&-!+!
64+77*9.*@!-
-

)H#,(.-!)"*,#"03'!0-),4-',*#"2)(#0-

N*8/72(&/9+,)!5&-6/8*,&*-!&9!+-(,/9/:)!/8*,!(4*!=+-(!(?/!5*6+5*-!4+8*!3,/+5*9*5!(4*!'&*75!+95!

6,*+(*5!9*?!&9(*,'+6*-!?&(4!/(4*,!+,*+-!/'!-6&*96*!=+,(&67*!=4)-&6-!;(4*!3&,(4!+95!*+,7)!*8/72(&/9!/'!(4*!
29&8*,-*0!6/-:&6!,+)-0!5+,B!:+((*,!+95!5+,B!*9*,.)>0!9267*+,!=4)-&6-!;(4*!/,&.&9!/'!(4*!64*:&6+7!*7*:*9(-!
+95!9*2(,/9!-(+,!-(,26(2,*>0!.,+8&(+(&/9+7!=4)-&6-!;37+6B!4/7*-!+95!.,+8&(+(&/9+7!?+8*->0!=7+9*(+,)!-6&*96*!
;(4*!-/7+,!-)-(*:!+95!*H/=7+9*(->0!6/:=2(*,!-6&*96*!;+9+7)-&-!/'!7+,.*!5+(+!-*(->!+95!-//9!3&/7/.)!;7&'*!&9!
(4*!29&8*,-*>@!!E/5+)0!+-(,/9/:&6+7!,*-*+,64!&98/78*-!9/(!/97)!+-(,/9/:*,-0!32(!+7-/!-6&*9(&-(-!',/:!:+9)!
/(4*,!'&*75-0!*-=*6&+77)!=4)-&6-@!R*6+2-*!/'!(4&-0!(4*,*!+,*!:/,*!'295&9.!+.*96&*-!&98/78*50!?4&64!
9*6*--&(+(*-!6+,*'27!4+957&9.!/'!(4*!6/:=7*H!&9(*,'+6*-!3*(?**9!(4*:@!

P2,,*9(7)!(4*!IJGJ!J-(,/=4)-&6-!M&8&-&/9!325.*(!?&(4&9!GKM!&-!,/2.47)!h$@$R!=*,!)*+,!
;&96725&9.!6/9-(,26(&/9!/'!:+1/,!'+6&7&(&*->C!IG%!JGE!?&(4&9!KWG!&-!h[\YK!=*,!)*+,@!%295&9.!',/:!IG%!
QWW!+95!IG%!WUZ!&-!+3/2(!h$YK!+95!h[YK!,*-=*6(&8*7)!?&(4!+9!+55&(&/9+7!h"YK!=*,!)*+,!./&9.!(/!
/=*,+(&/9-!'/,!(4*!J58+96*5!e+-*,!T9(*,'*,/:*(*,!V,+8&(+(&/9+7#?+8*!Q3-*,8+(/,)!;J58eTVQ>@!!MQS!
QUSW!?&(4&9!(4*!Q''&6*!/'!G6&*96*!'295-!=+,(&67*!+-(,/=4)-&6-!+(!(4*!7*8*7!/'!+3/2(!h$YYK!=*,!)*+,0!
?4*,*+-!(4*!IG%!JGE!'295-!&98*-(&.+(/,#5,&8*9!,*-*+,64!3,/+57)!&9!(4*!+-(,/=4)-&6+7!-6&*96*-0!+95!
IJGJ!JM!'295-!-=+6*#:&--&/9!5,&8*9!+-(,/=4)-&6-!,*-*+,64!3,/+57)!5*'&9*50!(4*!&9(*,*-(-!/'!MQS!QUSW!
+95!IG%!WUZ!+95!QWW!+,*!:/,*!'/62-*5@!<&(4!-/!:+9)!+.*96&*-!&98/78*50!6//,5&9+(&/9!&-!6,&(&6+7!(/!
/3(+&9&9.!/=(&:+7!8+72*0!3/(4!&9!(*,:-!/'!-6&*9(&'&6!,*(2,9!+95!6/-(!*''*6(&8*9*--@!!F95*,-(+95&9.!(4*!
5&''*,*9(!:&--&/9-!+95!627(2,*-!/'!(4*!'295&9.!+.*96&*-!&-!+!=,*,*D2&-&(*!(/!/=(&:&X&9.!&98*-(:*9(@!
!

"! @F*,FDD/0',%D,G/H9,*&'$H7,I97"/0"J,,MQS!&-!+!:&--&/9!+.*96)0!+95!QUSWg-!:&--&/9!&-!(/!
-**B!+!'295+:*9(+7!295*,-(+95&9.!/'!:+((*,0!*9*,.)0!-=+6*!+95!(&:*0!?4&64!,*-/9+(*-!-(,/9.7)!?&(4!:264!
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"#$\!

/'!(4*!,*-*+,64!+(!(4*!',/9(&*,!/'!+-(,/=4)-&6-@!E4*!327B!/'!(4*!=,/.,+:!6/9-&-(-!/'!(4*!6/9-(,26(&/9!+95!
/=*,+(&/9!/'!4&.4#*9*,.)!=+,(&67*!+66*7*,+(/,-!+95!(4*!-2==/,(!/'!(4*!-6&*9(&-(-!?4/!2-*!(4*:@!QUSWg-!
&9(*,*-(!&9!=+,(&67*!+-(,/=4)-&6-!4+-!3**9!-=2,,*5!3)!(4*!,*6/.9&(&/9!(4+(!5+,B!:+((*,!&-!7&B*7)!(/!3*!+!9*?!
'/,:!/'!:+((*,0!(4+(!5+,B!*9*,.)!:+)!3*!+!9*?!'295+:*9(+7!'&*750!+95!(4+(!(4*!29&8*,-*!:+)!?*77!3*!(4*!
3*-(!7+3/,+(/,)!'/,!:+B&9.!=,/.,*--!&9!(*-(&9.!&5*+-!+3/2(!(4*!29&'&6+(&/9!/'!(4*!'/,6*-!+95!=+,(&67*-!/'!
9+(2,*@!!!E4*!,*6*9(!,*=/,(!/'!(4*!W+,(&67*!J-(,/=4)-&6-!G6&*9(&'&6!J--*--:*9(!V,/2=!;WJGJV>!(/!(4*!U&.4!
S9*,.)!W4)-&6-!J58&-/,)!W+9*7!;USWJW>0!?4&64!+58&-*-!MQS!+95!IG%0!5*'&9*5!=,&/,&(&*-!'/,!USW!
'295&9.!/'!+-(,/=4)-&6-!=,/1*6(-@!!E4,**!3,/+5!6,&(*,&+!?*,*!7+&5!/2(k!!$@!T:=/,(+96*!/'!(4*!-6&*96*!+95!
5&-6/8*,)!=/(*9(&+7!6/9-&-(*9(!?&(4!(4*!'295+:*9(+7!=4)-&6-!:&--&/9!/'!USWC![@!I*6*--&()!/'!USW!
*H=*,(&-*!+95i/,!(*649/7/.)!(/!*9+37*!&:=/,(+9(!=,/1*6(-!+95!(/!:+B*!29&D2*0!4&.4#&:=+6(!6/9(,&32(&/9-!
;*@.@0!-&7&6/9!5*(*6(/,-!+95!*7*6(,/9&6-!/9!(4*!%*,:&!V+::+#,+)!G=+6*!E*7*-6/=*0!/,!5+(+!+6D2&-&(&/9!+95!
=,/6*--&9.!/9!(4*!G7/+9!M&.&(+7!GB)!G2,8*)0!/,!PKR!,*-*+,64>C!+95!"@!W,/.,+::+(&6!&--2*-!/'!3+7+96*!
+95!(4*!&9(*,9+(&/9+7!6/9(*H(@!!WJGJV!,*6/::*95*5!(4+(!(4*-*!6,&(*,&+!3*!2-*50!&9!5*-6*95&9.!/,5*,!/'!
&:=/,(+96*0!(/!=,&/,&(&X*!(4*!7+,.*!92:3*,!/'!/==/,(29&(&*-!&9!+-(,/=4)-&6+7!,*-*+,64!(/!3*!'295*5@!!!
!

"! :+C,I97"/0",@/K/"/%&,)&8,FDD/0',%D,I%=)$,I$%H$)."@!!IG%!W4)-&6-!M&8&-&/9!;WUZ>!'295-!
&98*-(&.+(/,#5,&8*9!,*-*+,64!+6,/--!+77!+,*+-!/'!=4)-&6-0!&96725&9.!9267*+,0!=+,(&67*0!+(/:&60!3&/7/.&6+70!
.,+8&(+(&/9+70!=7+-:+0!+95!(4*/,*(&6+7!=4)-&6-@!!I267*+,!+95!=+,(&67*!+-(,/=4)-&6-!-6&*96*!'+77-!?&(4&9!(4*!
WUZ!=/,('/7&/!+95!(4*,*!&-!+!-=*6&'&6!=,/.,+:!'/,!&(@!IG%!Q''&6*!/'!W/7+,!W,/.,+:-!;QWW>!&-!(4*!-(*?+,5!
'/,!F@G@!-6&*96*!&9!J9(+,6(&6+0!+95!&(!'295-!;/,!6/#'295->!+!8+,&*()!/'!+-(,/=4)-&6-!=,/1*6(-!+(!(4*!G/2(4!
W/7*!;*@.@0!PKR!*H=*,&:*9(-0!(4*!T6*P23*!9*2(,&9/!5*(*6(/,0!+95!(4*!(*9#:*(*,!G/2(4!W/7*!E*7*-6/=*>@!
E4,/2.4!(4*!KNS%P!=,/6*--0!IG%!W4)-&6-!4+-!:+5*!+!7+,.*!&98*-(:*9(!&9!(4*!6/9-(,26(&/9!+95!/=*,+(&/9!
/'!(4*!eTVQ!'+6&7&()0!+950!&9!(4&-!5*6+5*!(4*!J58+96*5!eTVQ!5*(*6(/,-@!!
!

"! :+C,!#.%"(9'$/0,)&8,L'%"()0',+0/'&0'",@/K/"/%&!!;JVG0!'/,:*,7)!JEK>@!E4&-!IG%!
M&8&-&/9!&-!=+,(!/'!(4*!V*/-6&*96*-!;VSQ>!M&,*6(/,+(*!+95!=,/8&5*-!(4*!327B!/'!(4*!.,+9(!'295&9.!'/,!-/7+,!
-6&*9(&-(-@!!J55&(&/9+77)0!'/,!-/7+,!+-(,/9/:)!JVG!-2==/,(-!(4*!U&.4!J7(&(25*!Q3-*,8+(/,)!;UJQ>!/'!
IPJN@!!JVG!&-!:/-(7)!6/96*,9*5!?&(4!(4*!*''*6(-!/'!(4*!G29!2=/9!/2,!(*,,*-(,&+7!*98&,/9:*9(0!?4*,*+-!
JGE0!?4&64!-2==/,(-!-/7+,!+-(,/9/:)!(4,/2.4!/=*,+(&/9!/'!IGQ0!8&*?-!(4*!G29!+-!+!-(+,!(4+(!6+9!3*!
-(25&*5!&9!.,*+(!5*(+&7!52*!(/!&(-!292-2+7!=,/H&:&()@!!
!

P2,,*9(7)!(4*,*!+,*!+!92:3*,!/'!+,*+-!/'!+-(,/=4)-&6+7!,*-*+,64!?4*,*!(4*!&9(*,*-(-!/'!:/,*!(4+9!
/9*!/'!(4*-*!+.*96&*-!6/98*,.*@!E4*!-)9*,.&*-!+95!6/:=7*:*9(+,&()!3*(?**9!(4*!+.*96)!6+=+3&7&(&*-!+,*!
&:=/,(+9(@!!J-!*H+:=7*-0!&9-(,2:*9(-!5*8*7/=*5!/9!IG%#'295*5!.,/295!+95!3+77//9#3+-*5!&9-(,2:*9(-!
4+8*!3**9!'7/?9!3)!IJGJ!&9!-=+6*!;/9!<KJW!+95!9/?!/9!W7+96B>@!IJGJg-!7/9.!52,+(&/9!3+77//9!
=,/.,+:!5*=*95-!/9!(4*!-2==/,(!/'!IG%g-!K6K2,5/!-(+(&/9!&9!J9(+,6(&6+!+95!IJGJ!-+(*77&(*-!+95!
5/?97&9B!-(+(&/9-!+,*!6,&(&6+7!'/,!6/::29&6+(&/9!+95!(,+9-'*,!/'!+-(,/9/:&6+7!5+(+!',/:!IG%g-!G/2(4!W/7*!
,*-*+,64!-(+(&/9@!IG%!,+5&/!/3-*,8+(/,&*-!+,*!2-*5!'/,!(4*!(*7*:*(,)!/'!-=+6*6,+'(!5+(+@!!MQS!=4)-&6&-(-!
?*,*!*--*9(&+7!'/,!(4*!-266*--'27!5*-&.90!6/9-(,26(&/9!+95!/=*,+(&/9!/'!(4*!e+,.*!J,*+!E*7*-6/=*!/9!%VGE!
+95!(4*!M+,B!S9*,.)!P+:*,+!&-!,*6*&8&9.!3/(4!MQS!+95!IG%!'295&9.!+95!?&77!3*!+!'+6&7&()!&9-(,2:*9(!/9!
+9!IG%#-2==/,(*5!(*7*-6/=*@!G6&*9(&-(-!',/:!+77!(4,**!+.*96&*-!6/9(,&32(*!-=*6&+7!*H=*,(&-*!&9!5*(*6(/,!
'+3,&6+(&/9!+95!5+(+!+6D2&-&(&/9!(/!:+9)!-266*--'27!=+,(9*,-4&=-@!<4&7*!'295&9.!3)!:27(&=7*!+.*96&*-!+55-!
6/:=7*H&()0!&(!+7-/!+55-!-&.9&'&6+9(!8+72*@!!S+64!/'!(4*!+.*96&*-!3,&9.-!-=*6&+7!(*649&6+7!-(,*9.(4-!+95!
*H=*,(-!+-!?*77!+-!29&D2*!,*-*+,64!6/::29&(&*-@!!W,/8&5*5!(4+(!(4*!*''/,(-!/'!(4*!5&''*,*9(!+.*96&*-!+,*!
*''*6(&8*7)!6//,5&9+(*50!(4*,*!+,*!-&.9&'&6+9(!3*9*'&(-!(/!-6&*96*!+95!(/!(4*!9+(&/9!&9!6/77+3/,+(&/9!+-!4+-!
3**9!5*:/9-(,+(*5!&9!:+9)!-266*--'27!1/&9(!8*9(2,*-@!!!

P//,5&9+(&/9!3*(?**9!(4*!+.*96&*-!&-!'+6&7&(+(*5!3)!+!8+,&*()!/'!:*64+9&-:-!+95!62,,*9(7)!(+B*-!
=7+6*!+(!-*8*,+7!7*8*7-@!!E4*!+.*96&*-!4+8*!=,/.,+:!:+9+.*,-!?4/!:**(!/9!3/(4!+!'/,:+7!+95!&9'/,:+7!
3+-&-!(/!6//,5&9+(*!+(!(4*!+.*96)!7*8*70!-/:*(&:*-!'+6&7&(+(*5!3)!QGEW@!!T9!+55&(&/90!(4*,*!+,*!+!92:3*,!/'!
-(+95&9.!%JPJ!J58&-/,)!P/::&((**-!?4&64!=,/8&5*!*H=*,(!6/::29&()!+58&6*@!!E4*-*!&96725*!(4*!U&.4#
*9*,.)!W4)-&6-!J58&-/,)!W+9*7!;USWJW>!'/,!MQS!Q''&6*!/'!U&.4#*9*,.)!W4)-&6-!;QUSW>!+95!(4*!IG%!
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"#$b!

W4)-&6-!M&8&-&/9!;WUZ>C!(4*!K+(4*:+(&6+7!+95!W4)-&6+7!G6&*96*-!J58&-/,)!P/::&((**!;KWGJP>!'/,!
IG%!J-(,/9/:)!;JGE>!+95!WUZC!(4*!J-(,/=4)-&6-!G236/::&((**!;J=G>!/'!(4*!IJP!G6&*96*!P/::&((**!
'/,!IJGJ!J-(,/=4)-&6-!M&8&-&/9C!+95!(4*!J-(,/9/:)!+95!J-(,/=4)-&6-!J58&-/,)!P/::&((**!;JJJP>0!
?4&64!+58&-*-!(4*!IG%0!IJGJ0!+95!MQS>@!J77!/'!(4*-*!%JPJ!6/::&((**-!6+9!*''*6(&8*7)!=,/8&5*0!+95!
4+8*!=,/8&5*50!(4*!+.*96&*-!?&(4!+58&6*!/9!&--2*-!,*D2&,&9.!,+=&5!+6(&/9@!!G/:*!/'!(4*!+58&6*!&-!+.*96)!
-=*6&'&60!?&(4!/9*!%JPJ!6/::&((**!,*=/,(&9.!(/!/9*!+.*96)@!G/:*!/'!(4*!+58&6*!6,/--*-!+.*96)!
3/295+,&*-!+95!,*D2&,*-!(4*!'/,:+(&/9!/'!+9!+5!4/6!(+-B!'/,6*@!

<4&7*!+77!/'!(4*-*!6/::&((**-!=,/8&5*!8+72+37*!,/7*-0!:/5&'&6+(&/9-!(/!(4*!+58&-/,)!-(,26(2,*!
6/275!&:=,/8*!(4*!6//,5&9+(&/9!3*(?**9!(4*!+.*96&*-!+95!&9!:+9)!&9-(+96*-!&:=,/8*!(4*!*''*6(&8*9*--!/'!
+.*96)#-=*6&'&6!+58&6*@!!Q8*,!(4*!=+-(!(*9!)*+,-!(4*!+58&-/,)!-(,26(2,*!+(!IJGJ!4+-!3**9!,*/,.+9&X*5!
-*8*,+7!(&:*-@!!E4*!:/-(!,*6*9(!,*/,.+9&X+(&/9!/'!(4*!IJGJ!J58&-/,)!P/296&7!;IJP>!+95!&(-!
-236/::&((**-!+==*+,-!(/!4+8*!*''*6(&8*7)!+55,*--*5!(4*!&--2*!/'!-4/,(*9&9.!(4*!6/952&(!3*(?**9!(4*!
+58&-/,)!3/5)!+95!(4*!-6&*96*!:+9+.*,-!'/,!?4/:!(4*!+58&6*!&-!&9(*95*5!;+-!,*6/::*95*5!3)!(4*!INP!
IJWJ!,*=/,(^>@!!!IG%!WUZ!+95!JGE!,*6*&8*!/97)!&9'/,:+7!&9=2(!',/:!(4*!KWGJP0!+9!+58&-/,)!
6/::&((**!(/!(4*!*9(&,*!KWG!M&,*6(/,+(*!?4/-*!*''*6(&8*9*--!6/275!3*!&:=,/8*5@!!<4&7*!KWGJP!
'+6&7&(+(*-!6,/--#5&8&-&/9!-(,+(*.&6!6//,5&9+(&/90!JGE!?&77!6/9(&92*!(/!9**5!(+6(&6+7!+58&6*!',/:!(4*!
6/::29&()0!?4&64!&(!62,,*9(7)!,*6*&8*-!(4,/2.4!&(-!P/::&((**!/'!A&-&(/,-!+95!G*9&/,!N*8&*?!=,/6*--*-@!!
E4*!-2,8*)!6/::&((**!2,.*-!KWG!(/!'&95!:*64+9&-:-!(/!=,/8&5*!JGE!?&(4!+!:/,*!,/32-(!:*+9-!/'!
*H=*,(!6/::29&()!&9=2(@!%&9+77)0!(4*!64+,.*-!(/!(4*!INP!P/::&((**!/9!J-(,/9/:)!+95!J-(,/=4)-&6-!
;PJJ>!+95!(4*!JJJP!4+8*!*8/78*5!/8*,!(4*!=+-(!5*6+5*!(/!(4*!=/&9(!/'!6/9-&5*,+37*!/8*,7+=0!?4&64!&-!
+55,*--*5!-*=+,+(*7)!3*7/?@!
!

',*#")H#,(.-*)(*'()&-)4X'(#--

E4*!JJJP!?+-!6,*+(*5!3)!P/9.,*--!&9![YY[!;+95!+:*95*5!&9![YY\!(/!&96725*!MQS>0!?&(4!(4*!
-=*6&'&6!64+,.*!/'!+58&-&9.!P/9.,*--0!QGEW0!MQS0!IJGJ0!+95!IG%!/9!:+((*,-!/'!&9(*,#+.*96)!
6//,5&9+(&/9!+-!?*77!+-!/9!(4*!4*+7(4!/'!(4*!+-(,/9/:&6+7!*9(*,=,&-*!.*9*,+77)@!!K+9)!/'!(4*!6,&(&6+7!
*7*:*9(-!/'!(4*!6/,*!=,/.,+:!?&(4&9!(4&-!9+(&/9+7!+-(,/9/:&6+7!*9(*,=,&-*!;5*-6,&3*5!&9!P4+=(*,!\>!62(!
+6,/--!+.*96)!3/295+,&*-0!+95!/=(&:&X&9.!(4*!=,/.,+:!+-!+!?4/7*!,*D2&,*-!7//B&9.!+6,/--!+.*96&*-@!!
JJJP!6+9!=7+)!+!B*)!,/7*!&9!=,/8&5&9.!6/9(&92&9.!+58&6*!(/!MQS0!IJGJ0!+95!IG%!/9!'295&9.!+6,/--!
(4*!(4,**!+.*96&*-!&9!(4*!+,*+-!/'k!
!

"! G2==/,(!/'!&95&8&52+7!+95!.,/2=!.,+9(-!'295&9.0!&96725&9.!(4*!3+7+96*!3*(?**9!.,+9(-!=,/.,+:-0!
:&--&/9i'+6&7&()!/=*,+(&/9-0!+95!(4*!5*-&.9!+95!5*8*7/=:*9(!/'!9*?!:&--&/9-i'+6&7&(&*-!

"! Q8*,+77!-2==/,(!/'!(4*/,*(&6+7!+95!6/:=2(+(&/9+7!+-(,/=4)-&6-!

"! M+(+!+,64&8&9.!+95!5&--*:&9+(&/90!+95!5+(+!+9+7)-&-!-/'(?+,*!'295&9.0!&96725&9.!(4*!/=(&:+7!
&9',+-(,26(2,*!'/,!(4*!62,+(&/9!/'!+,64&8+7!-=+6*!+95!.,/295#3+-*5!5+(+!',/:!'*5*,+77)!-2==/,(*5!
:&--&/9-i'+6&7&(&*-!

"! e+3/,+(/,)!+-(,/=4)-&6-!

"! E*649/7/.)!5*8*7/=:*9(!
!

e+-(!32(!9/(!7*+-(0!JJJP!6+9!3*!(+-B*5!(/!=,/8&5*!(&:*7)0!)8,9%0!+58&6*!/9!=,*--&9.!6,/--#
+.*96)!:+((*,-C!&(!4+-!&9!(4*!=+-(!=,/8&5*5!*--*9(&+7!?4&(*!=+=*,-!/9!*H/=7+9*(-0!5+,B!*9*,.)!+95!PKR!
=/7+,&X+(&/9!2-&9.!+!(+-B!'/,6*!+==,/+64@!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^!I+(&/9+7!N*-*+,64!P/296&70!:!+!,!"#$%(97"/0",I'$D%$.)&0',!""'"".'&#,-%../##''M,:)#/%&)=,N'"')$09,-%>&0/=0!
I+(&/9+7!J6+5*:&*-!W,*--0!<+-4&9.(/90!M@P@0!;[YYc>!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$c!

0*#[)"403'!-+2-*3#-4#()4)&-0$"X#.-

E4*!5*6+5+7!-2,8*)!&-!+!-(,+(*.&6!5/62:*9(!32&7(!2=/9!(?/!)*+,-!/'!?/,B!&98/78&9.!+!-&.9&'&6+9(!
',+6(&/9!/'!(4*!6/::29&()@!E4*!-(,+(*.)!7+&5!/2(!&-!3+-*5!2=/9!(4*!3*-(!&9'/,:+(&/9!+8+&7+37*!+(!(4*!(&:*!
/9!-6&*9(&'&60!(*649&6+70!+95!'&-6+7!&--2*-0!2-&9.!,*+-/9+37*!+--2:=(&/9-!+3/2(!(4*!'2(2,*@!U/?*8*,0!
+-(,/9/:)!&-!+!4&.47)!=,/.,*--&8*!+6(&8&()!+95!&:=/,(+9(!-6&*9(&'&6!5&-6/8*,&*-0!(*649&6+7!+58+96*-0!+-!
?*77!+-!64+9.*-!&9!325.*(-!+95!&9(*,9+(&/9+7!=7+9-!?&77!,*D2&,*!,*8&-&(&9.!=+,(-!/'!(4*!-(,+(*.)!/8*,!(4*!
9*H(!5*6+5*@!K/,*/8*,0!(4&-!,*=/,(!4+-!&5*9(&'&*5!&9!P4+=(*,!c!+!92:3*,!/'!5*6&-&/9!=/&9(-!?4*,*!(4*!9**5!
'/,!6,&(&6+7!*H=*,(!6/::29&()!&9=2(!6+9!+7,*+5)!3*!+9(&6&=+(*5@!T(!+7-/!&-!7&B*7)!(4+(!+!:&5#5*6+5*!,*8&*?!/'!
=,/.,*--!+95!/'!&--2*-!,*7+(*5!(/!&9(*,9+(&/9+7!-(+95&9.!+95!=+,(9*,-4&=-0!(/!.*9*,+(*!,*6/::*95+(&/9-!'/,!
=/--&37*!:&5#6/2,-*!6/,,*6(&/9-0!?/275!3*!8+72+37*@!!E4*!6/::&((**!3*7&*8*-!(4+(!(4*!*H&-(&9.!-(+95&9.!
+.*96)!+95!&9(*,+.*96)!6/::&((**-L&96725&9.!(4*!JJJPL+,*!9/(!?*77!-2&(*5!/,!6/9-(&(2(*5!(/!=,/8&5*!
(4*!9*6*--+,)!-(,+(*.&6!+58&6*!+-!(4*)!?*,*!=,&:+,&7)!6/9-(&(2(*5!(/!.&8*!,+=&5!'**53+6B!/9!(+6(&6+7!:+((*,-!
3,/2.4(!(/!(4*:!3)!(4*!+.*96&*-@!E4&-!&:=/,(+9(!'296(&/9!-4/275!,*:+&9!(4*&,!=,/8&96*@!

E4*!-2,8*)!6/::&((**!3*7&*8*-!(4+(!(4*,*!?&77!3*!+!6/9(&92&9.!9**5!'/,!,*.27+,!+--*--:*9(-!/'!(4*!
=,/.,*--!&9!(4*!&:=7*:*9(+(&/9!/'!(4*!J-(,/[Y$Y!=,/.,+:!+95!+!:&5#5*6+5*!+--*--:*9(!(4+(!?/275!
&96725*!+9!+9+7)-&-!/'!?4*(4*,!+9)!/'!(4*!6/9(&9.*96&*-!5*-6,&3*5!&9!(4&-!,*=/,(!4+8*!3**9!*96/29(*,*5!
+95!:+B*!,*6/::*95+(&/9-!'/,!+==,/=,&+(*!+6(&/9!+-!5&-62--*5!3*7/?@!!!

-

"#(+NN#,4)*'+,D-,)0)G-,02G-69B-4+#-;<?REB-?9-6-7:ORE67-F6;=;-7:ZR:;8-6BQ=C:-

J7?@-69-=9B:>:9B:98-;869B=9O-C?@@=88::-C?9;8=8R8:B-8?-@?9=8?7->7?O7:;;-8?S67B-7:6C<=9O-

8<:-O?6E;-7:C?@@:9B:B-=9-8<:-B:C6B6E-;R7Q:A-?J-6;87?9?@A-69B-6;87?><A;=C;G-69B-8?-

>7?Q=B:-;8768:O=C-6BQ=C:-8?-8<:-6O:9C=:;-?Q:7-8<:-B:C6B:-?J-=@>E:@:9868=?9P--0RC<-6-B:C6B6E-

;R7Q:A-=@>E:@:9868=?9-6BQ=;?7A-C?@@=88::-\40')(]-;<?REB-F:-C<67O:B-8?->7?BRC:-699R6E-

7:>?78;-8?-8<:-6O:9C=:;G-8<:-+JJ=C:-?J-N696O:@:98-69B-%RBO:8G-69B-8<:-+JJ=C:-?J-0C=:9C:-

69B-*:C<9?E?OA-!?E=CAG-6;-S:EE-6;-6-@=BLB:C6B:-7:Q=:S-?J-8<:->7?O7:;;-@6B:P--*<:-

=@>E:@:9868=?9-6BQ=;?7A-C?@@=88::-;<?REB-F:-=9B:>:9B:98-?J-8<:-6O:9C=:;-69B-8<:-6O:9CA-

6BQ=;?7A-C?@@=88::;-=9-=8;-@:@F:7;<=>G-@696O:@:98G-69B-?>:768=?9P---

-

E4*!-2,8*)!6/::&((**!3*7&*8*-!(4+(!(4*!,/7*!/'!+!5*6+5+7!-2,8*)!&:=7*:*9(+(&/9!+58&-/,)!
6/::&((**!?&77!3*!+77!(4*!:/,*!6,&(&6+7!&9!(4*!5*6+5*!(/!6/:*0!&9!=+,(!3*6+2-*!/'!(4*!(*649&6+7!5*6&-&/9!
=/&9(-!(4+(!4+8*!3**9!'7+..*50!&9!=+,(!3*6+2-*!/'!(4*!:+9)!=+,(9*,-4&=-!;+.*96)0!=237&6i=,&8+(*0!+95!
&9(*,9+(&/9+7>!(4+(!+,*!&98/78*5!?&(4!:/-(!/'!(4*!4&.47)!,+9B*5!=,/1*6(-0!+95!&9!=+,(!3*6+2-*!/'!=/(*9(&+77)!
,+=&5!64+9.*-!&9!(4*!-6&*9(&'&6!7+95-6+=*!;=+,(&627+,7)!&9!(4*!*H/=7+9*(!+95!PKR!'&*75->@!!E4*!,/7*!/'!
&9(*,9+(&/9+7!=+,(9*,-!&9!=+,(&627+,0!?&(4!(4*&,!/?9!=,&/,&(&*-0!+.*96)!=,&/,&(&*-0!+95!5*6&-&/9!=,/6*--*-0!
5*:+95-!+!:/,*!+.&7*!+95!+5+=(&8*!'/77/?#(4,/2.4!/9!(4*!M*6+5+7!,*6/::*95+(&/9-!(4+9!6+9!3*!
+66/::/5+(*5!3)!+!$Y#)*+,!,*8&*?!6)67*@!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$!

5-

)6789:9;<-=:-09>=?7<-
!

!

%&'()*)+,!)--.(&!/!0120!(.'3(*!)*!1*4.&'+.*'!-)(!'0.!5*1'.6!7'/'.&8!!90.!-1.:6!/;'&!/&!/!+/2*.'!

'0/'!/''(/;'&!,)3*2!<.)<:.!')!&;1.*;.!/*6!'.;0*):)2,!;/(..(&=!/*6!<()416.&!'0.!>1*6!)-!.63;/'1)*!/*6!

'(/1*1*2!'0/'!;/*!0.:<!&):4.!+/?)(!&);1.'/:!;0/::.*2.&!1*4):41*2!&;1.*;.!/*6!'.;0*):)2,8!@/*,!)-!'0.!

A(./>'0()320&!A.1*2!+/6.!1*!)3(!3*6.(&'/*61*2!)-!'0.!3*14.(&.!1*4):4.!;:)&.!;)**.;'1)*&!B1'0!)'0.(!

&;1.*'1-1;!-1.:6&8!!

90.(.!1&!/*!.*'03&1/&'1;!/*6!41A(/*'!/+/'.3(!;)++3*1',!'0/'!;)*'1*3.&!')!<:/,!/*!1+<)('/*'!():.!

1*!'0.!/64/*;.+.*'!)-!'0.!-1.:6!1*!&<.;1-1;!/(./&!C.828=!4/(1/A:.!&'/(&=!61&;)4.(,!)-!;)+.'&=!&3<.(*)4/.!/*6!

+1;():.*&1*2!.4.*'&D!C&..!E123(.!"#$D8!E3('0.(=!A.;/3&.!/&'()*)+,!.*?),&!A()/6!<3A:1;!/<<./:!/&!/*!

/;;.&&1A:.!&;1.*;.=!1'!<:/,&!/!():.!1*!F#$G!79H@$!.63;/'1)*!/*6!;/*!A.!/!()3'.!')!&;1.*;.!:1'.(/;,!-)(!'0.!

<)<3:/'1)*!/&!/!B0):.8!!

I(/;'1'1)*.(&!)-!/&'()*)+,!/*6!/&'()<0,&1;&!<3(&3.!(.&./(;0!1*!'0.!5*1'.6!7'/'.&!1*!/!B16.!4/(1.',!

)-!4.*3.&=!1*;:361*2!<3A:1;!/*6!<(14/'.!3*14.(&1'1.&!/*6!)A&.(4/')(1.&=!*/'1)*/:!)A&.(4/')(1.&=!;.*'.(&!/*6!

:/A)(/')(1.&=!1*63&'(,=!+3&.3+&!/*6!<:/*.'/(13+&8!!90.(.!1&!/!(.;)2*1J.6!*..6!')!.*;)3(/2.!</('1;1</'1)*!

A,!3*6.((.<(.&.*'.6!2()3<&!1*!'0.!<()-.&&1)*8!!K.;.*'!2()B'0!1*!'0.!*3+A.(!)-!I08L8!/&'()*)+.(&!0/&!

A..*!6(14.*!A,!'0.!.M;1'1*2!)<<)('3*1'1.&!1*!'0.!-1.:68!!N01:.!'0.!(.&./(;0!.*'.(<(1&.!+/,!*)'!A.!/A:.!')!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!79H@!(.-.(&!')!7;1.*;.=!9.;0*):)2,=!H*21*..(1*2=!/*6!@/'0.+/'1;&!/&!1+<)('/*'!/(./&!)-!;)+<.'.*;,!/&!

.+<0/&1J.6!A,!.828!'0.!%+.(1;/!OP@IH9H7!%;'!CQ8K8!GGRGD=!1*1'1/'14.&!B1'01*!'0.!5878!L.</('+.*'!)-!H63;/'1)*!

/*6!S/'1)*/:!7;1.*;.!E)3*6/'1)*=!/*6!'0.!(.<)('!!"#"$%&'()*+&,-+&./,-+0"$%&1,)023&4$+0%"5"$%&/$6&4278)9"$%&

!

!

!"#$%&!'"(!")!*++,-!('!./01!234!501236)/!7221/!8/90:/!;</!.2=)>/?;!0:0;/=1!0?;12)2:/1!;2!46?92@/1!0!

?=A/1)2@0-!BC*++,<0!6)!;</!92)?;/330;62)!D/>0?=?E!!B</!F0?!0!G/0;=1/4!>=/?;!2G!;</!D1/?64/);!0;!;</!

H9;28/1!*++I!J<6;/!K2=?/!B;01!D01;.E!51/46;L!%28/1;!&E!7221/!M</!N//1!D2)4!H8?/1@0;21.E!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G!

)--.(!<.(+/*.*'!<)&1'1)*&!')!/::!T3/:1-1.6!*.B!.*'(/*'&!')!'0.!-1.:6=!'(/1*1*2!1*!5878!/&'()*)+,!/*6!

/&'()<0,&1;&!<()2(/+&!/--)(6&!'0.!/A1:1',!')!<3(&3.!+/*,!4/:3/A:.!;/(..(!</'0&8!!

-

%#,#2'*0-+2-)0*"+,+@.-*+-*3#-,)*'+,-

)6789:9;<-#:ABA?6-7C?-!DEF=>-=:-0>=?:>?-

%&'()*)+,!&'1(&!'0.!<3A:1;!1+/21*/'1)*!/*6!'0.!03+/*!&<1(1'8!!U*6..6=!'0.!(.&3:'&!)-!+)6.(*!

/&'()*)+1;/:!(.&./(;0!/(.!/:(./6,!6..<:,!1*2(/1*.6!1*')!)3(!;3:'3(.=!/*6!<0(/&.&!:1>.!V:120'!,./(W=!VA12!

A/*2W!/*6!VA:/;>!0):.W!0/4.!?)1*.6!'0.!4.(*/;3:/(8!90.!/&'()*)+,!/1&:.!)-!/*,!-3::,#&');>.6!A))>&')(.!

1*;:36.&!:/(2.=!A./3'1-3:!<1;'3(.!A))>&!)-!'0.!;)&+)&!/&!B.::!/&!+)(.!'.;0*1;/:!A))>&!/A)3'!'0.!/64/*;1*2!

-()*'1.(XB(1''.*!A,!B)(>1*2!/&'()*)+.(&=!B(1'.(&!.63;/'.6!/&!/&'()*)+.(&=!/*6!?)3(*/:1&'&8!%A)3'!)*;.!

<.(!B..>!)*!/4.(/2.=!*/'1)*/:!'.:.41&1)*!A()/6;/&'&!/*!1*'.(41.B!B1'0!/!<()-.&&1)*/:!/&'()*)+.(=!/!(/'.!

'0/'!1*;(./&.&!6(/+/'1;/::,!63(1*2!'0.!&.+1#/**3/:!+..'1*2&!)-!'0.!%+.(1;/*!%&'()*)+1;/:!7);1.',!

C%%7D8!!90.!&'./6,!&'(./+!)-!61&;)4.(1.&!-()+!&</;.!+1&&1)*&!/*6!2()3*6#A/&.6!'.:.&;)<.&!2.*.(/'.&!

03*6(.6&!)-!<(.&&!&')(1.&!<.(!,./(!/*6!0/&!+/6.!&)+.!-/;1:1'1.&!C&3;0!/&!'0.!Q3AA:.!7</;.!9.:.&;)<.D!1*')!

1*'.(*/'1)*/:!1;)*&8!!

%!&1*2:.!/&'()*)+1;/:!1+/2.!;/*!<:/,!/!:/(2.!():.!1*!6.-1*1*2!)3(!;3:'3(.8!90.!H/2:.!S.A3:/=!

-(/+.6!A,!Q79=!1&!/*!1*&<1(1*2!B)(>!)-!/('!C&..!E123(.!"#GD8!90.!1;)*1;!%<)::)!Y!<0)')2(/<0!)-!H/('0=!

(1&1*2!)4.(!'0.!:3*/(!:/*6&;/<.!/*6!&0)B1*2!1'&!A:3.!);./*&=!6(,!:/*6!/*6!;:)36&!-:)/'1*2!/:)*.!1*!'0.!

;)&+1;!4)16!B1'0!*)!41&1A:.=!*/'1)*/:!A)3*6/(1.&=!.M01A1'.6!'0.!3*1',!)-!+/*>1*6!-/(!+)(.!.--.;'14.:,!'0/*!

/*,!<):1'1;/:!&<..;0!C&..!E123(.!"#ZD8!S)!-1.:6!A3'!/&'()*)+,!;/*!6.:14.(!'0/'!+.&&/2.=!A(1*21*2!/!4/:3.!')!

&);1.',!'0/'!+/,!A.!A.,)*6!+./&3(.8!

%&'()*)+,!)*!'.:.41&1)*!0/&!;)+.!/!:)*2!B/,!&1*;.!'0.!$[Y\!I]7!<(.+1.(!)-!O/(:!7/2/*^&!

2()3*6#A(./>1*2!+3:'1</('!6);3+.*'/(,!:)#2)#8!@/*,!;/A:.!;0/**.:&!)--.(!;)<1)3&!<()2(/++1*2!)*!/!

:/(2.!4/(1.',!)-!/&'()*)+1;/:!')<1;&=!/*6!'0.!A12!'0(..!*.'B)(>&!);;/&1)*/::,!)--.(!&<.;1/:&!)*!'0.!3*14.(&.!

'))8!%*)'0.(!A/()+.'.(!)-!'0.!<3A:1;^&!;)&+1;!;3(1)&1',!;)+.&!-()+!'0.!<)<3:/(1',!)-!U@%_#-)(+/'!-1:+&!

)*!&</;.!&;1.*;.=!/*6!'0.!*3+A.(!)-!A12#A362.'!Q)::,B))6!+)41.&!'0/'!6.(14.!'0.1(!<:)':1*.&!61(.;':,!)(!

1*61(.;':,!-()+!&</;.!'0.+.&!C1*;:361*2!-14.!)-!'0.!')<!'.*!2()&&1*2!+)41.&!)-!/::!'1+.!1*!%+.(1;/D8!90.!

1*'.(*.'!<:/,&!/!<.(4/&14.!():.!-)(!<3A:1;!/&'()*)+,=!/''(/;'1*2!B)(:6#B16.!/361.*;.&!)*!B.A&1'.&!&3;0!/&!

`/:/M,!a))!CBBB82/:/M,J))8)(2=!:/&'!/;;.&&.6!b3:,!c=!G\$\D!/*6!)*!)'0.(&!'0/'!-./'3(.!/&'()*)+1;/:!

.4.*'&=!&3;0!/&!S%7%!+1&&1)*&8!!%&'()*)+,!/<<:1;/'1)*&!/(.!/4/1:/A:.!-)(!+)&'!+)A1:.!6.41;.&8!!7);1/:!

*.'B)(>1*2!'.;0*):)2,!.4.*!<:/,&!/!():.=!.828=!'B..'&!-()+!'0.!7<1'J.(!S%7%!UI%O!

C0''<dee'B1''.(8;)+e;)):f;)&+)&=!:/&'!/;;.&&.6!b3:,!c=!G\$\D8!

I3A:1;!1*'.(.&'!1*!/&'()*)+,!0/&!;/320'!'0.!/''.*'1)*!)-!;)(<)(/'.!21/*'&!/&!B.::=!B0)!&..!

;)++.(;1/:!4/:3.!/*6!&,*.(2,!B1'0!B0/'!/&'()*)+.(&!6)8!90.!@1;()&)-'!N)(:6!N16.!9.:.&;)<.=!/!

;)(<)(/'.!4.(&1)*!)-!<(.41)3&:,!3*6.(#-3*6.6!.--)('&!)-!/&'()*)+.(&!')!/;;)+<:1&0!&1+1:/(!.*6&=!

;))(61*/'.&!'0.!B)(:6^&!<3A:1;#6)+/1*!;)&+1;!1+/2.(,!1*')!)*.!(.&)3(;.=!/::)B1*2!<.)<:.!)*!0)+.!IO&!

')!.M<:)(.!'0.!;)&+)&!/&!1-!'0.,!B.(.!/'!'0.!0.:+!)-!'0.!-1*.&'!2()3*6!/*6!&</;.#A/&.6!'.:.&;)<.&8!!

@./*B01:.=!`))2:.^&!1*'.(.&'!1*!+/<&!*)B!.M'.*6&!')!'0.!3*14.(&.=!B1'0!'0.1(!`))2:.!H/('0=!`))2:.!7>,=!

`))2:.!@))*=!/*6!`))2:.!@/(&8!!90.&.!*/&;.*'!;)(<)(/'.!.--)('&!')!;)**.;'!B1'0!'0.!3*14.(&.!1*!'0.!

&.(41;.!)-!'0.1(!3&.(&!)--.(&!,.'!/*)'0.(!1*61;/'1)*!)-!'0.!A(./6'0!/*6!6.<'0!)-!1*-:3.*;.!'0/'!;)&+1;!

61&;)4.(,!.*?),&!1*!)3(!;3:'3(.8!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
'2+0";/&<)0&/&=0"%-,+0&4;)$)2";&>?,?0+!)-!'0.!S/'1)*/:!%;/6.+,!)-!7;1.*;.&=!S/'1)*/:!%;/6.+,!)-!H*21*..(1*2=!

/*6!U*&'1'3'.!)-!@.61;1*.8&
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#Z!

!
!

!"#$%&!'"*!M</!4=?;!?9=3A;=1/?!2G!;</!&0>3/!C/8=30!01/!/@0A210;6)>!0?!A2F/1G=3!?;0136><;!

F<6;;3/?!0F0.!;</?/!9223!92?:69!:2=);06)?-!3/0@6)>!?;0;=/?O=/!A63301?E!51/46;L!!M</!K=883/!

K/16;0>/!M/0:-!PBMB9"QR$%RS-!&BR-!CRBRE!

!

!
!
!"#$%&!'"T!!&01;<16?/!G12:!;</!:22)!;0U/)!8.!;</!RA2332!,!91/FE!51/46;L!CRBRE!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"!

&
!

!"#$%&!'E'!":0>/!2G!0!)/F!;.A/!2G!/V;10>0309;69!28W/9;-!4=88/4!0!XX#1//)!D/0Y!46?92@/1/4!8.!#030V.!Z22!

96;6[/)!?96/);6?;!K0)).!@0)!R1U/3E!M</!28W/9;\?!92321!6?!;</!1/?=3;!2G!0!>1//)!2V.>/)!/:6??62)!36)/!A124=9/4!

8.!:0??6@/!.2=)>!?;01?E!51/46;L!N0)!B:6;<!P]6@/1A223!^2<)!7221/?S!0)4!D/;/1!K/18/1;!P$)6@/1?6;.!2G!

K/1;G214?<61/SE!":0>/!28;06)/4!=?6)>!;</!"?009!C/F;2)!M/3/?92A/-!%2O=/!4/!32?!7=9<09<2?-!]0!D03:0E!

! %&'()*)+.(&!0/4.!&.1J.6!)<<)('3*1'1.&!')!A.!1**)4/')(&!1*!<3A:1;!)3'(./;08!!S.B!/<<()/;0.&!')!

<()+)'1*2!<3A:1;!.*2/2.+.*'!1*!&;1.*;.!1*;:36.!V;1'1J.*!&;1.*;.=W!1*!B01;0!/&'()*)+,!1&!A()320'!')!B16.!

/361.*;.&!41/!:/(2.!6/'/A/&.&!/4/1:/A:.!)*!'0.!1*'.(*.'=!/*6!/+/'.3(!&;1.*'1&'&!/;'14.:,!</('1;1</'.!1*!'0.!

/*/:,&1&!)-!/&'()*)+1;/:!6/'/G!CE123(.!"#"D8!90.!;)*'1*3.6!2()B'0!)-!/&'()*)+1;/:!6/'/&.'&!B1::!/::)B!

-3('0.(!)<<)('3*1'1.&!-)(!<3A:1;!1*4):4.+.*'!)4.(!'0.!;)+1*2!6.;/6.8!

90.!(.;.*':,!;)*;:36.6!U*'.(*/'1)*/:!g./(!)-!%&'()*)+,!CUg%D!G\\[=!1*1'1/'.6!A,!'0.!

U*'.(*/'1)*/:!%&'()*)+1;/:!5*1)*!/*6!5SH7OP=!/*6!.*6)(&.6!A,!'0.!5*1'.6!S/'1)*&!/*6!'0.!5*1'.6!

7'/'.&!O)*2(.&&=!B/&!/!2:)A/:!.--)('!;)*&1&'1*2!)-!*./(:,!$h\!;)3*'(1.&!</('1;1</'1*2!1*!/&'()*)+,!

/;'141'1.&!)*!/::!&;/:.&=!-()+!:);/:!')!1*'.(*/'1)*/:8!!90.!5878!.--)('!1*4):4.6!'.*&!)-!'0)3&/*6&!)-!<.)<:.8!

90.!,./(#:)*2!.*'.(<(1&.!0/6!&.4.(/:!-);3&!<()?.;'&=!1*;:361*2!'0.!<()63;'1)*!/*6!61&'(1A3'1)*!)-!B.::!)4.(!

$\\=\\\!'.:.&;)<.&!6.&12*.6!')!(.<()63;.!'0.!&..1*2!<)B.(!'0/'!`/:1:.)Z!0/6!B0.*!0.!-1(&'!'3(*.6!01&!

'.:.&;)<.!&>,B/(6i!)4.(!$\\\!<3A:1;!)A&.(41*2!.4.*'&!1*!R\!;)3*'(1.&i!/*6!'0.!2.*.(/'1)*!)-!&<.;1/:!Ug%!

B.A&1'.&!A,!S%7%!/*6!&1+1:/(!1*'.(*/'1)*/:!)(2/*1J/'1)*&8!!90.!;3:+1*/'1)*!)-!'0.!5878!.--)('!'))>!<:/;.!

)*!P;')A.(!R=!G\\[=!B0.*!I(.&16.*'!PA/+/!0)&'.6!/!&'/(!</(',!-)(!:);/:!&;0)):!;01:6(.*!)*!'0.!N01'.!

Q)3&.!:/B*!C&..!E123(.!"#hD8!

90.!-.6.(/:!2)4.(*+.*'!<()416.&!&12*1-1;/*'!&3<<)('!-)(!+/*,!)-!'0.&.!1*-)(+/:!.63;/'1)*!/*6!

)3'(./;0!/;'141'1.&8!!E)(!$h!,./(&=!S%7%!0/&!6.4)'.6!()320:,!)*.!<.(;.*'!)-!+/?)(!+1&&1)*!;)&'&!')!

H63;/'1)*!/*6!I3A:1;!P3'(./;0!CHIPD8!U'!0/&!;(./'.6!1+/21*/'14.!B.A&1'.&!/*6!/;'141'1.&!1*4):41*2!'0.!3&.!

)-!/&'()*)+1;/:!6/'/!-)(!&'36.*'&=!'./;0.(&!/*6!'0.!<3A:1;8!90.!S7E!&3<<)('&!/&'()*)+,!.63;/'1)*!

'0()320!HIP!A362.'!/::);/'1)*&!/'!1'&!)A&.(4/')(1.&!/*6!'.;0*):)2,!;.*'.(&=!/&!B.::!/&!'0()320!1'&!

L1(.;')(/'.!-)(!H63;/'1)*!/*6!Q3+/*!K.&)3(;.&!CHQKD!/*6!'0()320!&<.;1-1;!2(/*'&!<()2(/+&=!.&<.;1/::,!

'0)&.!')!,)3*2!<.)<:.!&3;0!/&!'0.!O%KHHK!/*6!%%IE!/B/(6&8!P4.(!&1M!<.(;.*'!)-!(.&./(;0!2(/*'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G!P*.!&3;0!<()?.;'=!`/:/M,!a))=&.*/A:.&!)*#:1*.!3&.(&!')!;:/&&1-,!2/:/M1.&!-()+!7:)/*!L121'/:!7>,!73(4.,!

1+/2.&i!')!6/'.!+)(.!'0/*!GZ\=\\\!(.21&'.(.6!3&.(&!0/4.!/*/:,J.6!6/'/=!/*6!/!-.B!0/4.!<()63;.6!3*1T3.!*.B!

61&;)4.(1.&!C&..!-123(.!"#ZD8!!90.!&3;;.&&!)-!`/:/M,!a))!0/&!1*&<1(.6!'0.!;(./'1)*!)-!&1+1:/(!O1'1J.*!7;1.*;.!<()?.;'&!

')!/*/:,J.!1+/21*2!-()+!&</;.!+1&&1)*&!')!'0.!@))*!/*6!@/(&=!/*6!'0.!+)6.:!1&!A.1*2!63<:1;/'.6!1*!)'0.(!-1.:6&!)-!

&;1.*;.8!
Z!90.&.!/(.!>*)B*!/&!`/:1:.)&;)<.&=!B1'0!$$\=\\\!<()63;.6!/*6!6.:14.(.6!1*!G\\[!/*6!R\=\\\!+)(.!)(6.(.6!-)(!

6.:14.(,!1*!'0.!-1(&'!T3/('.(!)-!G\$\8!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#h!

-3*61*2!1&!6.4)'.6!')!.63;/'1)*!/*6!&<.;1/:!/;'141'1.&"8!

90.!-3*61*2!-)(!HIP!A,!S%7%!1*;(./&.6!6(/+/'1;/::,!-()+!$[[c#G\\"!A3'!0/&!:.4.:.6!)--!1*!'0.!

:/&'!0/:-!6.;/6.!CE123(.!"#cD8!!E)(!/*!.4.*!A.''.(!(.'3(*!)*!'0.!-.6.(/:!1*4.&'+.*'!1*!HIP=!/!+)(.!(12)()3&!

<()2(/+!)-!/&&.&&+.*'!1&!*..6.6!)-!'0.!)3';)+.&!/*6!.--1;/;,!/;()&&!'0.!.*'1(.!&<.;'(3+!)-!/&'()*)+1;/:!

HIP!/;'141'1.&=h!.&<.;1/::,!'0.!+/*,!:.&&!-)(+/:!)3'(./;0!/;'141'1.&8c!90.!!;)++1''..!A.:1.4.&!'0/'!

S%7%^&!1+<)('/*'!1*4.&'+.*'&!1*!1*-)(+/:!.63;/'1)*!/*6!<3A:1;!)3'(./;0!/'!'0.!;3((.*'!:.4.:!)-!$!<.(;.*'!

)-!./;0!+1&&1)*^&!;)&'!&0)3:6!A.!;)*'1*3.68!

!

-)6789:9;<-';G89H?6-0>=?:7=I=>-&=7?8B><-B:J-!89I=>=?:><--

%&!0/&!A..*!6);3+.*'.6!1*!&.4.(/:!(.;.*'!0120!<()-1:.!(.<)('&R=!'0.!5*1'.6!7'/'.&!1&!1::#<(.</(.6!

-)(!'0.!.;)*)+1;!/*6!'.;0*1;/:!;0/::.*2.&!)-!'0.!'B.*',#-1(&'!;.*'3(,8!U*!</('1;3:/(=!'0.(.!1&!/*!3(2.*'!*..6!

')!6.4.:)<!>*)B:.62.#A/&.6!(.&)3(;.&!'0()320)3'!&);1.',!/*6!2()B!'0.!*3+A.(!)-!'./;0.(&!/*6!&'36.*'&!

1*!79H@!61&;1<:1*.&8!E)(!.M/+<:.=!'0.!S/'1)*/:!7;1.*;.!])/(6!.&'1+/'.&!'0/'!)*:,!/!T3/('.(!)-!'0.!

<)<3:/'1)*!1&!&;1.*'1-1;/::,!:1'.(/'.8Y!!P4.(!/!'01(6!)-!%+.(1;/*&!6)!*)'!3*6.(&'/*6!'0/'!H/('0!)(A1'&!'0.!

73*=!'B)#'01(6&!/(.!3*/B/(.!)-!'0.!]12!]/*2!)(121*!)-!'0.!3*14.(&.=!/*6!*./(:,!0/:-!6)!*)'!>*)B!'0.!

/<<()M1+/'.!<.(;.*'!)-!H/('0^&!&3(-/;.!'0/'!1&!;)4.(.6!B1'0!B/'.(8!!j.&&!'0/*!)*.!<.(;.*'!>*)B!B0/'!

-(/;'1)*!)-!'0/'!B/'.(!1&!-(.&08!S/'1)*/:!&;1.*;.!'.&'&!/6+1*1&'.(.6!')!&;0)):;01:6(.*!&0)B!<()-1;1.*;,!1*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!S7E!%&'()*)+,!L141&1)*!6/'/8!
h!k31**!.'!/:8!G\\c!(.<)('8!
c!%&!0120:120'.6!1*!'0.!G\\[!].::!SKO!(.<)('8!
R!.828=!!"#"$%&'()*+&,-+&./,-+0"$%&1,)023&4$+0%"5"$%&/$6&4278)9"$%&'2+0";/&<)0&/&=0"%-,+0&4;)$)2";&>?,?0+@!

0''<deeBBB8*/<8.63e;/'/:)28<0<l(.;)(6f16m$$"cZi!VU&!%+.(1;/!E/::1*2!P--!'0.!E:/'!H/('0lW!

0''<deeA))>&8*/<8.63e)<.*A))>8<0<l(.;)(6f16m$G\G$8!
Y!1;"+$;+&/$6&4$%"$++0"$%&A$6";/,)0#&BCCD=!A,!'0.!S/'1)*/:!7;1.*;.!])/(6=!6.-1*.&!&;1.*;.!:1'.(/;,!/&!

V>*)B1*2!A/&1;!-/;'&!/*6!;)*;.<'&!/A)3'!&;1.*;.!/*6!0/41*2!/*!3*6.(&'/*61*2!)-!0)B!&;1.*;.!B)(>&=W!/*6!1&!A/&.6!

)*!&3(4.,&!)-!1*-)(+/'1)*!/*6!'0.!&;1.*'1-1;!<();.&&8!7;1.*;.!:1'.(/;,!1&!-3('0.(!61&;3&&.6!1*!:"*";&1;"+$,"<";&E",+0/;9&

/;0)##&,-+&E"<+&:9;8+=!<(.&.*'.6!A,!b)*!@1::.(=!G\\R!%%%78!73(4.,!(.&3:'&!4/(,!A.'B..*!G\!/*6!GY!<.(;.*'8!

!

!
!"#$%&!'"_!!D1/?64/);!H80:0!;0U/?!A01;!6)!;</!`?;01!A01;.Y!2)!;</!J<6;/!K2=?/!30F)!6)!H9;28/1!

*++IE!51/46;!M"7!B]HRCQR!DQ#/;;.!":0>/?E!!!!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#c!

&;1.*;.!6()<<1*2!-()+!ZZ!<.(;.*'!1*!2(/6.&!"!'0()320!Y!')!)*:,!$Y!<.(;.*'!A,!2(/6.!$G[8!E)(!'0.!5*1'.6!

7'/'.&!')!(.+/1*!&;1.*'1-1;/::,!/*6!'.;0*):)21;/::,!;)+<.'1'14.=!&;1.*;.!:1'.(/;,!/*6!<()-1;1.*;,!+3&'!

A.;)+.!/*!3(2.*'!*/'1)*/:!<(1)(1',8$\!

%66(.&&1*2!'0.!;3((.*'!6.-1;1.*;1.&!B1::!(.T31(.!.*2/21*2!A)'0!'./;0.(&!')!1+<()4.!'0.!&;1.*;.!

/''/1*+.*'!)-!5878!&'36.*'&!/*6!(.&./(;0!&;1.*'1&'&!')!-1*6!*.B!B/,&!')!+/>.!'0.!&;1.*'1-1;!.*'.(<(1&.!+)(.!

/;;.&&1A:.!/*6!1*41'1*2!')!,)3*2!<.)<:.8!%&'()*)+,!;/*!;)*'(1A3'.!1*!3*1T3.:,!<)B.(-3:!B/,&!A.;/3&.!)-!

1'&!A()/6!<3A:1;!/<<./:!/*6!1'&!+/*,!'1.&!')!)'0.(!A(/*;0.&!)-!&;1.*;.!/*6!'.;0*):)2,8!I3A:1;!1*'.(.&'!1*!

/&'()*)+,!2.*.(/'.&!)<<)('3*1'1.&!')!.63;/'.!/*6!1*-:3.*;.!-3'3(.!&;1.*'1&'&=!.*21*..(&=!'./;0.(&=!<):1;,!

+/>.(&=!/*6!'0.!<3A:1;!/'!:/(2.8!!901&!;/*!0/<<.*!.1'0.(!'0()320!1*-)(+/:!.63;/'1)*!)(!-)(+/::,=!1*!'0.!

;:/&&())+8!@)(.)4.(=!/&'()<0,&1;/:!(.&./(;0!')6/,!0/&!;)**.;'1)*&!B1'0!+/*,!)'0.(!/(./&!)-!79H@d!!

`.):)2,!C<:/*.'&D=!/.()&</;.!.*21*..(1*2!C&</;.!+1&&1)*&D=!A1):)2,!C'0.!&./(;0!-)(!:1-.!1*!'0.!;)&+)&D=!

;0.+1&'(,!C+):.;3:.&!1*!'0.!1*'.(&'.::/(!+.613+D=!0120#<.(-)(+/*;.!;)+<3'1*2!C6/'/!+/*/2.+.*'!/*6!

;)+<3'/'1)*/:!/&'()<0,&1;&D=!+.;0/*1;/:!.*21*..(1*2!C1**)4/'14.!6.&12*!)-!'.:.&;)<.&!/*6!)A&.(4/')(1.&D=!

.:.;'(1;/:!.*21*..(1*2!n!/64/*;.6!)<'1;&!C&.*&)(!<0,&1;&!/*6!/6/<'14.!)<'1;&D=!;)+<3'.(!&;1.*;.!C+/&&14.!

6/'/!&.'&!/*6!/*/:,&1&D=!*3;:./(!<0,&1;&!C+/''.(!/'!3:'(/#0120!6.*&1',D=!</('1;:.!<0,&1;&!C'0.!&'36,!)-!'0.!A12!

A/*2!/*6!;)&+1;!)(121*&=!6/(>!+/''.(D!/*6!.4.*!+.61;1*.!CB0.(.!+/*,!)-!'0.!+)&'!&.*&1'14.!/*6!'0.(.-)(.!

:./&'!1*4/&14.!;/+.(/&!-)(!.M/+1*1*2!'0.!A)6,!;)*'/1*!6.'.;')(&!)(121*/::,!6.4.:)<.6!-)(!/&'()*)+,=!/*6!

B0.(.!/6/<'14.!)<'1;&!')):&!-)(!0120#(.&):3'1)*!1+/21*2!6.4.:)<.6!-)(!/&'()*)+,!/(.!*)B!A.1*2!/<<:1.6!

')!3:'(/#<(.;1&.!1+/21*2!)-!'0.!:141*2!03+/*!(.'1*/D8!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
[!S/'1)*/:!O.*'.(!-)(!H63;/'1)*!7'/'1&'1;&!CSOH7D8!G\\ZA8!F-+&G/,")$H#&!+7)0,&:/063&1;"+$;+&BCCCI&G:41&

BCCJKLMJI&N/&01*2')*=!LOd!5878!L.</('+.*'!)-!H63;/'1)*8!
$\!!"#"$%&'()*+&,-+&./,-+0"$%&1,)023&4$+0%"5"$%&/$6&4278)9"$%&'2+0";/&<)0&/&=0"%-,+0&4;)$)2";&>?,?0+@!

0''<deeBBB8*/<8.63e;/'/:)28<0<l(.;)(6f16m$$"cZ!

&
!"#$%&!'"a!M2;03!8=4>/;!G21!CRBR!&01;<!0)4!BA09/!B96/)9/!&4=90;62)!0)4!D=8369!H=;1/09<!G12:!

(IIa"*++IE!B=AA21;!b!N61/9;210;/!A/1?2))/3!?=AA21;!0)4!2;</1!?=AA21;!92?;?E!&B!b!&01;<!B96/)9/?E!

BB!b!BA09/!B96/)9/?E!!M</!)=:8/1?!6)93=4/!?=AA21;!G21!033!CRBR!&DH!09;6@6;6/?-!6)93=46)>!

0?;12)2:.-!&01;<!?96/)9/?-!?A09/!?96/)9/-!0)4!2;</1!46?96A36)/?E!N0;0!?2=19/L!CRBR!B96/)9/!

76??62)!N61/9;210;/E!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#R!

)6789:9;<-':6G=8?6-=:-7C?-(FB66899;-B:J-%?<9:J-

90.!.*2/2.+.*'!)-!/&'()*)+.(&!B1'0!.63;/'1)*!/'!A)'0!'0.!F#$G!/*6!;)::.2.!:.4.:&!1&!

;)*&16.(/A:.8!!5*6.(2(/63/'.!/&'()*)+,!;)3(&.!1*!;)::.2.&!/*6!3*14.(&1'1.&!&.(4.!Gh\=\\\!&'36.*'&!

/**3/::,=!(.<(.&.*'1*2!/A)3'!'.*!<.(;.*'!)-!/::!3*6.(2(/63/'.&!*/'1)*B16.8!!%+)*2!'0.+!/(.!/A)3'!-1-'..*!

<.(;.*'!)-!-3'3(.!F#$G!'./;0.(&=!-)(!B0)+!1*'()63;')(,!/&'()*)+,!1&!)-'.*!'0.1(!)*:,!&;1.*;.!;)3(&.$$8!!

%&'()*)+,!.63;/'1)*!1'&.:-!1&!*)B!(.;)2*1J.6!/&!/*!1+<)('/*'!/(./!)-!(.&./(;0=!/*6!.63;/'1)*!

&<.;1/:1&'&!CI08L8!0):61*2!/&'()*)+.(&!B1'0!/661'1)*/:!.63;/'1)*!6.2(..&!/*6!;(.6.*'1/:&D!/(.!A.1*2!01(.6!

1*!+/?)(!(.&./(;0!3*14.(&1',!6.</('+.*'&!/&!B.::!/&!&+/::.(!'./;01*2#)(1.*'.6!;)::.2.!<0,&1;&!/*6!

/&'()*)+,!6.</('+.*'&8!!90.1(!.+<0/&1&!1&!)*!6.4.:)<+.*'!/*6!'.&'1*2!)-!*.B!/<<()/;0.&!')!'./;01*2!

'0/'!A(./>!6)B*!;)*;.<'3/:!A/((1.(&!')!3*6.(&'/*61*28!!%&!/!(.&3:'!)-!'01&!-);3&!)*!:./(*1*2=!'0.(.!0/&!A..*!

/!&'./6,!1*;(./&.!1*!1*'.(/;'14.!'./;01*2=!B01;0!<()63;.&!+./&3(/A:.!:./(*1*2!2/1*&!)4.(!'(/61'1)*/:!

:.;'3(.!;)3(&.!-)(+/'&8!

90.!.+.(2.*;.!)-!/&'()*)+,!.63;/'1)*!)4.(!'0.!</&'!6.;/6.!0/&!<(.;1<1'/'.6!.&'/A:1&0+.*'!)-!'0.!

'#,0)$)29&46?;/,")$&!+*"+N@$G!B01;0!<()63;.&!<..(#(.41.B.6!/('1;:.&!)*!.63;/'1)*!(.&./(;08!!U*!

/661'1)*=!'0.!%&'()*)+1;/:!7);1.',!)-!'0.!I/;1-1;!/*6!'0.!%+.(1;/*!%&'()*)+1;/:!7);1.',!C%%7D!0/4.!

<:/,.6!1*;(./&1*2!():.&!1*!A(1*21*2!')2.'0.(!.63;/'1)*!&<.;1/:1&'&!/*6!;)::.2.!'./;0.(&!/:1>.8!!

%'!'0.!<(.#;)::.2.!:.4.:=!.M<)&3(.!')!/&'()*)+,!1&!:/(2.:,!'0()320!1*-)(+/:!.63;/'1)*!/*6!<3A:1;!

)3'(./;08!P*2)1*2!/;'141'1.&!/;()&&!'0.!;)3*'(,!1*;:36.!F#$G!.63;/'1)*/:!<()2(/+&!1*!&;0)):&=!<3A:1;!

/&'()*)+,!.4.*1*2&!/'!;)::.2.&!/*6!3*14.(&1'1.&=!/*6!/;'141'1.&!;)3<:.6!')!S%7%!-1.:6!;.*'.(&!/*6!

+1&&1)*#(.:/'.6!&;1.*;.!1*&'1'3'.&=!S7E!)A&.(4/')(,!/*6!'.;0*):)2,!;.*'.(&=!/*6!<3A:1;!)(!<(14/'.:,!

)<.(/'.6!+3&.3+&!/*6!<:/*.'/(13+&8!H--)('&!&3;0!/&!&3++.(!/&'()*)+,!;/+<&=!/-'.(&;0)):!&;1.*;.!

/;'141'1.&=!/*6!;)++3*1',!F#$G!<()2(/+&!6(/B!;01:6(.*!1*')!&;1.*;.!/'!./(:,!/2.&8!!I3A:1;!)3'(./;0!

/;'141'1.&!&3;0!/&!:.;'3(.!.4.*1*2&=!)<.*!0)3&.&=!/*6!&'/(!</('1.&!0.:6!/'!3*14.(&1'1.&=!)A&.(4/')(1.&=!

&;1.*;.!;)*-.(.*;.&!.4.*!'0.!N01'.!Q)3&.!C&..!E123(.!"#hD!;)++3*1;/'.!'0.!:/'.&'!(.&./(;0!

6.4.:)<+.*'&!/*6!;)*4.,!'0.!.M;1'.+.*'!)-!'0.!&3A?.;'!/*6!'0.!B)*6.(!)-!'0.!*120'!&>,8!90.!<3A:1;!(./;0!

1&!1+<(.&&14.d!1*!G\\Y=!'0.!Z"[!&;1.*;.!;.*'.(&!/*6!+3&.3+&!/*6!$"\$!<:/*.'/(13+&!1*!'0.!5878!&.(4.6!

c\8Z!+1::1)*!<.)<:.!'0()320!)*&1'.!/*6!)*:1*.!41&1'&8$Z!!

I/('*.(&01<&!A.'B..*!<()-.&&1)*/:!(.&./(;0!/&'()*)+.(&!/*6!<()-.&&1)*/:!.63;/')(&!/'!/::!:.4.:&!

-)(+!/*!1+<)('/*'!A(162.!A.'B..*!'0.!;:/&&())+#A/&.6!/*6!1*-)(+/:!.63;/'1)*!/*6!)3'(./;0!;)+<)*.*'&!

)-!'01&!.--)('8!!90.,!;/*!:./6!')!</('1;3:/(:,!(.B/(61*2!.M<.(1.*;.&!A,!A(1*21*2!-1(&'#0/*6!>*)B:.62.!)-!

/&'()*)+1;/:!61&;)4.(,!61(.;':,!')!;01:6(.*8$"!U*!/661'1)*!')!'0.!2)/:!)-!1+<()41*2!*/'1)*/:!&;1.*;.!:1'.(/;,!

/*6!<()-1;1.*;,!1*!2.*.(/:=!1*-)(+/:!/&'()*)+,!.63;/'1)*!/*6!)3'(./;0!/;'141'1.&!+/,!/:&)!A.!.--.;'14.!1*!

/''(/;'1*2!+)(.!+1*)(1'1.&!/*6!21(:&!1*')!'0.!&;1.*;.&!)(!&;1.*;.!<):1;,=!B01;0!;)3:6!0.:<!/;01.4.!

6.+)2(/<01;!</(1',!/'!+)(.!/64/*;.6!;/(..(!&'/2.&!CE123(.!"#RD8!!

-

)6789:9;<-0?8H?6-B6-B-KB7?LB<-79-,?L-*?>C:9F9A<-

90.(.!1&!/!:)*2!01&')(,!)4.(!;.*'3(1.&!/*6!+1::.**1/!)-!/&'()*)+,!;)*'(1A3'1*2!')!&);1.',=!/*6!')!

'0.!:/(2.(!/(.*/!)-!&;1.*;.!/*6!'.;0*):)2,8!@)6.(*!.M/+<:.&!1*;:36.!/!'.;0*):)2,!;)+</*,!'0/'!A.2/*!1*!

'0.!$[c\&!6.4.:)<1*2!.M<.(1+.*'&!1*!_#(/,!/&'()*)+,!-)(!S%7%!/*6!1&!*)B!)*.!)-!'0.!B)(:6o&!:./61*2!

+/*3-/;'3(.(&!)-!_#(/,!1*&<.;'1)*!&,&'.+&!-)(!/1(<)('&=!+1:1'/(,!A/&.&=!/*6!A)(6.(!/3'0)(1'1.&8!U+/2.!

<();.&&1*2!'.;0*1T3.&!6.4.:)<.6!A,!/&'()*)+.(&!/(.!B16.:,!3&.6!1*!+.61;/:!1+/21*2=!/('0()&;)<1;!

&3(2.(,=!1*63&'(1/:!/<<:1;/'1)*&=!/*6!.4.*!1*!'(/;>1*2!.*6/*2.(.6!/*1+/:&8!7;0.63:1*2!&)-'B/(.!6.4.:)<.6!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$$!%UI8!
$G!0''<dee/.(8/1<8)(28!
$Z!G\\Y!7)3(;.!]))>!-)(!'0.!%&&);1/'1)*!)-!7;1.*;.!/*6!9.;0*):)2,!O.*'.(&!C%79OD8!
$"!E)(!.M/+<:.=!I()?.;'!%79KP=!&<)*&)(.6!A,!'0.!%&'()*)+1;/:!7);1.',!)-!'0.!I/;1-1;=!0/&!)4.(!h\\!.63;/')(#

/&'()*)+.(!</('*.(&01<&!*/'1)*B16.!'0/'!(./;0!)4.(!G\=\\\!&'36.*'&!/**3/::,8!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#Y!

-)(!'0.!Q3AA:.!7</;.!9.:.&;)<.!0/&!*)B!A..*!/6/<'.6!')!)<'1+1J.!&.+1;)*63;')(!+/*3-/;'3(.!/*6!')!

+/*/2.!</'1.*'!-:)B!1*!0)&<1'/:&8!!!!

!

)6789:9;<-B:J-7C?-);?8=>B-(9;G?7?6-)>7-

-

%&'()*)+,!/*6!/&'()<0,&1;&!;/*!+/>.!+/?)(!;)*'(1A3'1)*&!1*!/::!'0(..!/(./&!0120:120'.6!1*!'0.!

%+.(1;/!OP@IH9H7!%;'8!

!

$8! F)&#,0+$%,-+$&0+#+/0;-&"$*+#,2+$,&/$6&,)&<)#,+0&"$$)*/,")$&/$6&<0)$,"+0&0+#+/0;-8!!

%&'()*)+1;/:!(.&./(;0!1&!'(/*&-)(+/'14.!/'!'0.!+)&'!-3*6/+.*'/:!:.4.:=!.M<:)(1*2!/(./&!/&!-/(#(./;01*2!/&!

'0.!)(121*!)-!'0.!3*14.(&.=!'0.!&./(;0!-)(!./('0#:1>.!<:/*.'&!1*!)'0.(!&):/(!&,&'.+&!/*6!'0.!3*6.(&'/*61*2!)-!

-3*6/+.*'/:!<0,&1;/:!<(1*;1<:.&8!%&'()*)+,!/*6!/&'()<0,&1;&!/(.!6(14.(&!-)(!1**)4/'1)*!1*!'.;0*):)2,=!

.&<.;1/::,!1*!)<'1;/:!&,&'.+&=!6.'.;')(&=!/*6!6/'/!<();.&&1*28!@/*,!)-!'0.&.!0/4.!-)3*6!/<<:1;/'1)*&!1*!'0.!

0./:'0!&;1.*;.&!/*6!*/'1)*/:!&.;3(1',8!90.!+/?)(!-/;1:1'1.&!/*6!+1&&1)*&!(.;)++.*6.6!1*!'01&!&3(4.,!B1::!

)<.*!*.B!B1*6)B&!)*!'0.!3*14.(&.=!/*6!B1::!-)(2.!</('*.(&01<&!B1'0!A)'0!'0.!<(14/'.!&.;')(!/*6!

1*'.(*/'1)*/:!</('*.(&8!

!

G8! F)&#,0+$%,-+$&+6?;/,")$/8&)77)0,?$","+#&"$&1;"+$;+@&F+;-$)8)%9@&4$%"$++0"$%@&O/,-+2/,";#@&

P/$6&:0",";/8&>)0+"%$&E/$%?/%+#QI!!

%&'()*)+,!0/&!A()/6!<3A:1;!/<<./:!/*6!41A(/*'!'1.&!')!)'0.(!A(/*;0.&!)-!&;1.*;.!/*6!'.;0*):)2,8!90.&.!

.*/A:.!'0.!-1.:6!')!;)*'(1A3'.!')!79H@!.63;/'1)*!1*!3*1T3.:,!<)B.(-3:!B/,&8!!O)::.2.#:.4.:!1*'()63;')(,!

/&'()*)+,!;)3(&.&!/(.!)-'.*!'0.!)*:,!&;1.*;.!;:/&&!)-!-3'3(.!F#$G!'./;0.(&8!%&'()*)+1;/:!)A&.(4/')(1.&!

/*6!S%7%!+1&&1)*&!0/4.!&'()*2!<()2(/+&!1*!1*-)(+/:!&;1.*;.!.63;/'1)*=!B01;0!;/*!A.!/!2/'.B/,!')!'0.!

&;1.*;.&!/*6!0/4.!'0.!<)'.*'1/:!')!/''(/;'!+)(.!+1*)(1'1.&!/*6!B)+.*!')!'0.!&;1.*;.&!/*6!.*21*..(1*28!!

!

Z8! F)&6+*+8)7&/&N)0R<)0;+&<)0&,-+&BS#,&;+$,?098!!

%&'()*)+,!;/*!<:/,!/!;.*'(/:!():.!1*!(/1&1*2!'0.!&;1.*;.!:1'.(/;,!)-!'0.!5878!<)<3:/;.!/'!/::!:.4.:&!-()+!

>1*6.(2/('.*!'0()320!3*14.(&1',8!O)::.2.#:.4.:!1*'()63;')(,!/&'()*)+,!;)3(&.&!<:/,!/!;.*'(/:!():.!1*!

!

!"#$%&!'"c!5=3;6@0;6)>!;</!6);/1/?;!2G!.2=)>!>613?!0)4!:/:8/1?!2G!=)4/11/A1/?/);/4!:6)216;.!>12=A?!6)!?96/)9/!

;<12=><!;</!A=8369!0AA/03!2G!0?;12)2:.!90)!<0AA/)!;<12=><!A12>10:?!?=9<!0?!B033.!%64/!B96/)9/!!/?;6@03!K0)4?"

2)!J21U?<2A?!P3/G;!A0)/3-!/VA/16:/);0;62)!F6;<!80?69!;/3/?92A/!92)9/A;?S!0)4!;</!R?;12)2:6903!B296/;.!2G!;</!

D096G69\?!D12W/9;!R?;12!P16><;!A0)/3-!0AA1/960;6)>!8309U!<23/!A<.?69?SE!!P3/G;S!D<2;2>10A<!92=1;/?.!B033.!%64/!

B96/)9/!*+(+-!?033.164/?96/)9/E92:QG/?;6@03?Q>033/1.!0)4!701U!RE!d12F)E!P16><;S!51/46;L!M</!R?;12)2:6903!B296/;.!

2G!;</!D096G69E!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#[!

'./;01*2!'0.!&;1.*'1-1;!+.'0)68!90.!6.<'0!/*6!&)<01&'1;/'1)*!)-!.*21*..(1*2!/*/:,&1&!(.T31(.6!-)(!')6/,^&!

*.B!/&'()*)+1;/:!-/;1:1'1.&!/*6!+1&&1)*&!<()416.!/!3*1T3.!)<<)('3*1',!-)(!1*'.(*&!/*6!,)3*2!<()-.&&1)*/:&!

')!&'(.*2'0.*!'0.1(!&>1::&8!

!

(+,(&$0'+,M-%6789:9;=>BF-8?6?B8>C->9:7=:D?6-79-9II?8-6=A:=I=>B:7-E?:?I=76-79-7C?-:B7=9:-

E?<9:J-B6789:9;=>BF-J=6>9H?8=?6N--*C?6?-E?:?I=76-=:>FDJ?-=76-89F?-=:->BG7D8=:A-7C?-GDEF=>O6-

B77?:7=9:-B:J-7C?8?E<-G89;97=:A-A?:?8BF-6>=?:>?-F=7?8B><-B:J-G89I=>=?:><P-=76-6?8H=>?-B6-B-

AB7?LB<-79-6>=?:>?P-7?>C:9F9A<P-?:A=:??8=:AP-B:J-;B7C?;B7=>6->B8??86P-B:J-B-:D;E?8-9I-

=;G987B:7-B:J-9I7?:-D:?QG?>7?J-7?>C:9F9A=>BF-6G=:R9II6N--*C?-I=?FJ-9I-B6789:9;<-B:J-

B6789GC<6=>6-J?6?8H?6-=:>FD6=9:-=:-=:=7=B7=H?6-79-?:CB:>?-EB6=>-8?6?B8>CP-6D>C-B6-7C?-);?8=>B-

(9;G?7?6-)>7N-

!

)6789:9;<-)JJ8?66?6-7C?-(CBFF?:A?6-9I-7C?-ST67-(?:7D8<-

90.!.M/+<:.&!/A)4.!&0)B!'0/'!/&'()*)+,!;)*'(1A3'.&!1*!3*.M<.;'.6!B/,&!')!*/'1)*/:!/2.*6/&!

'0/'!.M'.*6!-/(!A.,)*6!'0.!&'36,!)-!'0.!3*14.(&.!1'&.:-8!!U*!&;1.*;.!/*6!'.;0*):)2,!')6/,=!'B)!)-!'0.!+)&'!

1+<)('/*'!;0/::.*2.&!/(.!'0.!1+</;'!)-!2:)A/:!;:1+/'.!;0/*2.!/*6!'0.!&./(;0!-)(!;:./*=!&3&'/1*/A:.=!

;/(A)*#-(..!&)3(;.&!)-!.*.(2,8!U*!01&!/66(.&&!')!'0.!S/'1)*/:!%;/6.+,!)-!7;1.*;.&!1*!%<(1:!G\\[=!

I(.&16.*'!PA/+/!1&&3.6!/!;/::!')!/;'1)*=!.M0)('1*2!'0.!5*1'.6!7'/'.&!')!+3&'.(!1'&!;)::.;'14.!.M<.('1&.!/*6!

.*.(2,!')!/&&3+.!1*'.(*/'1)*/:!:./6.(&01<!1*!/66(.&&1*2!'0.&.!;0/::.*2.&8!

%&'()*)+,!0/&!/:(./6,!<:/,.6!/!+/?)(!():.!1*!)3(!3*6.(&'/*61*2!)-!2:)A/:!;:1+/'.!/*6!;:1+/'.!

;0/*2.8!90.!-1(&'!3*6.(&'/*61*2!)-!'0.!<:/*.'#B16.!2(..*0)3&.!.--.;'!;/+.!-()+!&'361.&!)-!p.*3&=!B0)&.!

&3(-/;.!'.+<.(/'3(.!.M;..6&!Y\\!6.2(..&!E/0(.*0.1'!A.;/3&.!)-!/!'01;>!/'+)&<0.(.!)-!;/(A)*!61)M16.8!

!90.!-1(&'!3*6.(&'/*61*2!)-!(/<16!2:)A/:!;:1+/'.!;0/*2.!;/+.!-()+!;)+<3'.(!+)6.:&!)-!'0.!.--.;'&!)-!

*3;:./(!B/(=!/*6!)-!;/'/&'()<01;!/&'.()16!1+</;'&=!B01;0!:.6!')!/!+/&&!.M'1*;'1)*!c\!+1::1)*!,./(&!/2)8!

P*.!)-!'0.!A.&'!B/,&!')!1*4.&'12/'.!'0.!;)+<:.M!<()A:.+!)-!0)B!'0.!H/('0o&!;:1+/'.!(.&<)*6&!')!&'(.&&!1&!

')!&'36,!'0.!2.):)21;/:!(.;)(6!)-!;0/*2.&!1*63;.6!A,!<.(1)61;!;0/*2.&!1*!'0.!H/('0o&!)(A1'!)4.(!'0.!</&'!

-.B!+1::1)*!,./(&8!%!A.''.(!3*6.(&'/*61*2!)-!'0.!73*!1&!/:&)!;(1'1;/:!')!+)6.:1*2!/*6!3*6.(&'/*61*2!

;:1+/'.!;0/*2.8!P4.(!'0.!</&'!-.B!6.;/6.&=!/&!;)+<3'/'1)*/:!<)B.(!0/&!1*;(./&.6=!)3(!-3*6/+.*'/:!

3*6.(&'/*61*2!)-!0)B!'0.!73*!B)(>&!1&!1+<()41*2!6(/+/'1;/::,8!

P*.!)-!'0.!+)&'!/+A1'1)3&!.--)('&!')!&):4.!'0.!*/'1)*o&!.*.(2,!<()A:.+&!1*4):4.&!'0.!6.4.:)<+.*'!

)-!;)*'()::.6!*3;:./(!-3&1)*8!S3;:./(!-3&1)*!B/&!-1(&'!3*6.(&'))6!./(:,!1*!'0.!:/&'!;.*'3(,!A,!/&'()*)+.(&!

&..>1*2!'0.!.*.(2,!&)3(;.!)-!'0.!&'/(&=!/*6!&1*;.!'0.*!'0.(.!0/&!A..*!/!;:)&.!/*6!-.('1:.!;)::/A)(/'1)*!

A.'B..*!/&'()<0,&1;1&'&!'(,1*2!')!3*6.(&'/*6!'0.!A.0/41)(!)-!<:/&+/&!1*!/&'()<0,&1;/:!&,&'.+&!/*6!-3&1)*!

(.&./(;0.(&!B)(>1*2!')!;)*'():!<:/&+/&!1*!'0.!:/A)(/')(,i!1*6..6=!'0.!5878!-3&1)*!<()2(/+!B/&!&'/('.6!A,!

'0.!&/+.!/&'()*)+.(!B0)!-1(&'!<()<)&.6!'0.!;)*;.<'!)-!/!&</;.!'.:.&;)<.8!

%&'()*)+.(&!;/*!A(1*2!(.:.4/*'!.M<.(1.*;.!/*6!;/</A1:1'1.&!')!'0.&.!1*1'1/'14.&=!'0()320!'0.1(!

.M<.('1&.!1*!'0.!/'+)&<0.(.&!)-!<:/*.'&!/*6!&'/(&=!(/61/'14.!'(/*&-.(=!-:316!6,*/+1;&=!*3;:./(!<0,&1;&=!

<:/&+/!<0,&1;&=!.:.;'()*1;&=!6.'.;')(&=!(.+)'.!&.*&1*2=!*3+.(1;/:!&1+3:/'1)*!)-!;)+<:.M!&,&'.+&=!/*6!

6/'/!0/*6:1*2=!/*6!)*.!)-!'0.1(!+)&'!1+<)('/*'!&>1::&!1&!A.1*2!/A:.!')!6(/B!(.:1/A:.!1*-.(.*;.&!-()+!

1*;)+<:.'.!)A&.(4/'1)*&!/&!)<<)&.6!')!;)*'()::.6!.M<.(1+.*'&8!

-

(+,(&$0'+,M-)6789:9;<-=6-B-GD8?-6>=?:>?P-J8=H?:-E<-CD;B:->D8=96=7<N-,?H?87C?F?66P-7C?-

7?>C:=UD?6-B:J-;9J?F6-J?H?F9G?J-=:-7C?-G89>?66-9I->9:JD>7=:A-B6789:9;=>BF-8?6?B8>C-9I7?:-

CBH?-E89BJ-D7=F=7<N--)JHB:>?6-=:-D:J?867B:J=:A-9I-7C?-0D:-B:J-9I-7C?->F=;B7?6-9I-97C?8-

GFB:?76-C?FG-=FFD;=:B7?->8=7=>BF-=66D?6-B:J-=:I98;-7C=:V=:A-BE9D7->F=;B7?->CB:A?-C?8?-9:-

#B87CN-*C?-=;GB>7-9I-8?>?:7-J=6>9H?8=?6-B:J-7C?-;B:<-:?L-9GG987D:=7=?6-7CB7-7C?<-CBH?-

>8?B7?J-CBH?-F?J-79-A8?B7-=:7?8?67-=:-B6789:9;<N-

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$\!

)6789:9;?86-B:J-!DEF=>-!9F=><-

P*.!)-!'0.!+)(.!1+<)('/*'!;)++3*1;/'1)*!;0/::.*2.&!-)(!&;1.*;.!/&!/!B0):.!/*6!/&'()*)+,!1*!

</('1;3:/(!1&!1*!'0.!/(./!)-!<3A:1;!<):1;,8!%&!'0.!<(/;'1;/:!)3';)+.&!)-!&;1.*'1-1;!1*4.&'12/'1)*&!)-'.*!<:/,!/!

>.,!():.!1*!)3(!.;)*)+1;!<()&<.(1',!/*6!T3/:1',!)-!:1-.=!/*6!/&!&;1.*'1-1;!<()?.;'&!2()B!1*!&1J.!/*6!
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&.(4.!/&!()'/')(&!)(!&'/--!+.+A.(&!/'!'0.!-.6.(/:!/2.*;1.&!/*6!)'0.(!*/'1)*/:!(.&./(;0!1*-(/&'(3;'3(.!
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<();.&&!'0()320!&3;0!&.(41;.8!

-

"#(+@@#,4)*'+,M--*C?-B6789:9;=>BF->9;;D:=7<-6C9DFJ-?:>9D8BA?-B:J-6DGG987-

B6789:9;?86O->9;;=7;?:7-79-6?8H?-=:-6>=?:>?-6?8H=>?WG9F=><-G96=7=9:6P-9:-B-897B798P-

I?FF9L6C=GP-98-G?8;B:?:7-EB6=6P-B7-7C?-8?F?HB:7-ID:J=:A-BA?:>=?6/,02P-,)0)P-4+#/=:-
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!
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;)::/A)(/'14.=!+)(.!6121'/:=!3&1*2!+)(.!;)+<:.M!-/;1:1'1.&D8!!9/A:.!"#$=!/*6!E123(.&!"#Y=!"#[=!"#$\!6.'/1:!

0)B!'0.!-1.:6!1&!;0/*21*28!U*!)(6.(!')!;/((,!)3'!/&'()*)+1;/:!(.&./(;0=!'0.(.!/(.!1*;(./&1*2!6.+/*6&!-)(!
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/&!/&'()*)+,!/*6!/&'()<0,&1;&!<()?.;'&!0/4.!A.;)+.!+)(.!;)+<:.M=!A)'0!1*!&</;.!/*6!)*!'0.!2()3*6=!

'0.(.!0/&!A..*!/!2(./'.(!*..6!-)(!.M<.('1&.!1*!/(./&!&3;0!/&!1*&'(3+.*'/'1)*=!<()?.;'!+/*/2.+.*'=!6/'/!
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)(!A,!<(14/'.!6)*/'1)*&!')!1*614163/:!3*14.(&1'1.&8!90.&.!0120:,!;)+<.'1'14.!-.::)B&01<&!/::)B!

1*6.<.*6.*'!(.&./(;0!<()2(/+&!1*!/!:/(2.!(/*2.!)-!&3A-1.:6&8!P'0.(!<)&'6);')(/:!<)&1'1)*&!/(.!'1.6!')!/!
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/*6!A()/6.*!'0.!A.*.-1'&!')!'0.!*/'1)*!'0/'!'0.1(!'/:.*'&!A(1*28!g)3*2!<.)<:.!'(/1*.6!1*!/&'()*)+1;/:!
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64/);6G6/4!/6;</1!8.!;</!0441/??!A12@64/4!6)!;</!RRB!40;080?/-!21!8.!;</!0GG6360;62)!36?;/4!2)!;</!

:2?;!1/9/);!A=83690;62)E!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$Z!

!"#$"%&'(")*+),,-)."/0"#1234)05)63"78

!

"

#!

#"

$!

$"

%!

%"

&'
()
*+
(,
-.
()
/.
0
1'
(,
.0
-2
+*
3

01
'(
,

0+
*'
'(
,

40
5
.6
.7
('
(8
-

7
('
(8
9*
2.
6
.:
';
2+
*,

<
=+
9>
*.
7
('
(=
+9=
.?
;=
'*
9

0
+(
,.
()
/.
&'
()
*+
.@
1,
3
(+
91
)

4)
2+
,;
3
*)
+(
+91
)

:
12
3
1'
1A
-

@;
)/
(3
*)
+(
'.B
8C
*,
93
*)
+(
'

831$3473%"

4
"
#
$
"
%
&'
(
"

#DED

#DDF

$!!D

!

!"#$"%&)*+),,-)."/0"#1234)05)931$3473%")

!

"

#!

#"

$!

$"

%!

%"

G!

G"

"!

H
I2
*,
>(
+91
)(
'.J
(/
91

H
I2
*,
>(
+91
)(
'.4
J

H
I2
*,
>(
+91
)(
'.H
C+
9=
('

H
I2
*,
>(
+91
)(
'.K
L

H
I2
*,
>(
+91
)(
'.M
9A
N.
B)
*,
A-

B8
C*
,9
3
*)
+(
'.&
(,
+9=
'*
2

O(
I1
,(
+1
,-
.<
2+
,1
CN
-2
9=
2

PN
*1
,-

<
/3
9)
92
+,
(+
91
)

<
3
(+
*;
,.
1,
.M
92
+1
,9
()

<*
,1
)1
3
-

B/
;=
(+
91
).
()
/.
&;
I'
9=
.H
;+
,*
(=
NQ

831$3473%"
:);8<$'&3*%)'%8)!<073$)=<&#"'$2)8'&')3%)>?@?)'%8)>??A)B'1)%*&)'C'37'07"

4
"
#
$
"
%
&

#DED

#DDF

$!!D

!
!"#$%&!'",E!&:A32.:/);!2G!0?;12)2:/1?!G21!(I,I-!(IIc-!0)4!!*++I-8.!G6/34!P;2AS!0)4!46?96A36)/!

P82;;2:S-!4/?6>)0;/4!8.!!A/19/);!2G!RRB!:/:8/1?<6AE!!N0;0!B2=19/L!RRBE!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$"!

!

\8\

\8$

\8G

\8Z

\8"

\8h

\8c

\8R

$[Y\ $[Yh $[[\ $[[h G\\\ G\\h G\$\
\

h\\

$\\\

$h\\

G\\\

Gh\\

Z\\\
!U*-(/(.6
!5p
!I/('1;:.&!n!E1.:6&
!%.()*)+, 90.)(,

P<'1;/:

K/61)

Q120#H*.(2,

!

!

!6>=1/!'"IL!B;0;6?;69?!2G!A0A/1?!A=836?</4!6)!W2=1)03?!2)!;</!!!R%!36?;-!8.!46?96A36)/-!@?E!./01!2G!

A=83690;62)E!!M</!;2A!A0)/3!A1/?/);?!46?96A36)/?!0?!0!G109;62)!2G!033!A0A/1?!A=836?</4-!0)4!;</!

82;;2:!A0)/3!>6@/?!;</!08?23=;/!)=:8/1!2G!A0A/1?!A/1!./01E!N6?96A36)/?!F/1/!0??6>)/4!8.!

d0./?60)!930??6G690;62)!2G!;6;3/-!08?;109;-!0)4!U/.F214!;/V;!/V;109;/4!G12:!;</!RNBE!M</!

1/A21;/4!G109;62)?!01/!0))=03!0@/10>/?E!
!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$h!

\8\

\8$

\8G

\8Z

\8"

$[Y\ $[Yh $[[\ $[[h G\\\ G\\h G\$\
\

h\\

$\\\

$h\\

!Ij
!7P
!U@
!%̀
!7E
!US

7'.::/(

O)&+
):)2,

/̀:/M1.&!r!O:3&'.(&

!

I
/<
.(
&!
<
.(
!g
./
(!

L/'.

7'
.::
/(

O)
&+
):)
2,

`/
:/M
1.&
!r!
O:
3&'
.(&

!

!

!6>=1/!'"(+L!B;0;6?;69?!2G!A0A/1?!A=836?</4!6)!W2=1)03?!2)!;</!!!R%!36?;-!8.!G6/34E!M</!;2A!A0)/3!

A1/?/);?!G6/34?!0?!0!G109;62)!2G!033!A0A/1?!A=836?</4-!0)4!;</!82;;2:!A0)/3!>6@/?!;</!08?23=;/!

)=:8/1!2G!A0A/1?!A/1!./01E!!6/34?!F/1/!0??6>)/4!8.!d0./?60)!930??6G690;62)!2G!;6;3/-!08?;109;-!

0)4!U/.F214!;/V;!/V;109;/4!G12:!;</!RNBE!M</!G6/34!0881/@60;62)?!01/L!D]-!A30)/;?!0)4!?2301!

?.?;/:g!BH-!?2301g!"7-!"B7!0)4!;</!#030V.g!R#-!09;6@/!>0309;69!)=93/6g!B!-!?;01!0)4!A30)/;!

G21:0;62)g!0)4!"C-!6)?;1=:/);0;62)E!M</!1/A21;/4!G109;62)?!01/!0))=03!0@/10>/?E!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$c!

!

!

!

!"#$%&!'"((!RRB!:/:8/1?<6A!<6?;21.!G12:!(I,'!;<12=><!*++I-!6)93=46)>!033!:/:8/1?!6)?64/!0)4!

2=;?64/!;</!$)6;/4!B;0;/?E!!N0;0!G12:!*++I!F/1/!?0:A3/4!6)!7019<!*++I-!0)4!)=:8/1?!01/!/VA/9;/4!;2!

6)91/0?/!F6;<!30;/!1/)/F03?E!!R??2960;/!:/:8/1?!0)4!46@6?62)!21!6);/1)0;62)03!0GG6360;/?!01/!)2;!?<2F)!

?/A010;/3.E!M</!;2;03!)=:8/1!2G!RRB!:/:8/1?!6)91/0?/4!TTf!G12:!(II+!;2!*++a-!PW=)621!:/:8/1?!

6)91/0?/4!8.!'Tf!0)4!G=33!:/:8/1?!8.!*TfS-!F<63/!9/)?=?!40;0!P$EBE!d=1/0=!2G!;</!5/)?=?-!2)"36)/!

1/A21;?S!6)4690;/!;<0;!;</!$EBE!A2A=30;62)!6)91/0?/4!8.!*+f!6)!;</!?0:/!A/1624E!!N0;0!?2=19/L!R:/1690)!

R?;12)2:6903!B296/;.E!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$R!

!

!

!

!"#$%&!'"()!*+,-./!0123!345.67!458!9/4:1;25!0-2112,!345.67!29!32<182:<!14=.5!->!4<1/252,>!458!

4<1/23?><;:<!@?A!/.:;3;.51<!B?2!/.,4;5!;5!1?.!$5;1.8!C141.<D!E?.!8414!;5:6+8.!@?A<!9/2,!4<1/252,>!

8.34/1,.51<!458!@?A<!9/2,!3?><;:<!8.34/1,.51<!B?2!/.32/1!1?.!92662B;5F!<3.:;461;.<G!0;7!4<1/23?><;:<H!

0;;7!41,2<3?./;:I!<34:.I!458!:2<,;:"/4>!3?><;:<H!458!0;;;7!/.641;J;1>!458!F/4J;141;25D!CK$%L&G!"5;1;46!

&,362>,.51!C+/J.>I!C141;<1;:46!%.<.4/:?!L.51./I!M,./;:45!"5<1;1+1.!29!@?><;:<D!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$Y!

!
!"#$%&!'"(T!N0;0!G12:!;</!RRB!^28!%/>6?;/1-!?<2F6)>!;</!)=:8/1!2G!A2?;429;2103!P1/4S-!G09=3;.!

P>1//)Q./332FS!0)4!1/?/019<!P83=/Q9.0)S!A2?6;62)?!04@/1;6?/4!G12:!(II*!;2!*++,E!M</!?<04/4!1/>62)!2G!

;</!<6?;2>10:!6)4690;/?!;</!)=:8/1!2G!A2?6;62)?!6)!/09<!90;/>21.!0;!$EBE"80?/4!6)?;6;=;62)?!0G;/1!?=9<!

40;0!8/90:/!0@063083/!6)!*++TE!M</!G09=3;.!90;/>21.!6?!46@64/4!6);2!;/)=1/!;109U!P>1//)S!0)4!)2)";/)=1/!

;109U!P./332FS!A2?6;62)?-!F<63/!;</!1/?/019<!90;/>21.!6?!46@64/4!6);2!1/?/019<!P83=/S!0)4!?=AA21;!P9.0)S!

A2?6;62)?E!N0;0!?2=19/L!RRBE!

-

';GF=>B7=9:6-I98-#;GF9<;?:7-B:J-*8B=:=:A-

9(/1*1*2!1*!/&'()*)+,!(.&./(;0!1&!/!2))6!<(.</(/'1)*!-)(!/!B16.!(/*2.!)-!;/(..(&8!90.!.M<.(1.*;.!

1*!-1*61*2!1**)4/'14.!&):3'1)*&!')!*.B!<()A:.+&!/*6!'0.!-/+1:1/(1',!B1'0!;3''1*2!.62.!'.;0*1T3.&!/*6!')):&!

0/&!4.(,!A()/6!/<<./:!')!.+<:),.(&=!/*6!/*!/&'()*)+.(^&!.63;/'1)*!1&!(/(.:,!B/&'.68!S)*.'0.:.&&=!'0.!

(.;.*'!(/<16!2()B'0!1*!'0.!<)&'6);')(/:!<)):!)-!'.+<)(/(,!<)&1'1)*&!&322.&'&!/*!1*;(./&.6!*..6!-)(!

/641&1*2!/*6!+.*')(1*2!(.2/(61*2!A()/6!;/(..(!;0)1;.&=!*)'!?3&'!1*!/;/6.+1/!A3'!/;()&&!'0.!.63;/'1)*!/*6!

(.&./(;0!.*'.(<(1&.=!1*;:361*2!;/(..(&!A.,)*6!/&'()*)+,8!U*6..6=!'0.(.!1&!/!&'()*2!/*6!3(2.*'!*..6!-)(!

;/(..(!+.*')(1*2!/'!/::!&'/2.&=!-()+!3*6.(2(/63/'.!')!?3*1)(!-/;3:',!+.+A.(8!U*!/661'1)*=!1'!1&!1+<)('/*'!')!

1*'()63;.!;)3(&.&!1*')!'0.!/&'()*)+,!;3((1;3:/!'0/'!;/*!)<.*!6))(&!')!*.B!;/(..(&8!90.&.!;)3(&.&!;)3:6!

1*4):4.!;)+<3'.(!&;1.*;.=!.*21*..(1*2=!<()?.;'!+/*/2.+.*'=!<3A:1;!<):1;,!)(!<.6/2)2,=!-)(!.M/+<:.=!

<)&&1A:,!'/>.*!1*!)'0.(!6.</('+.*'&8!!

P-'.*=!/;/6.+1;!+.*')(&!.+<0/&1J.!/;/6.+1;!;/(..(&!-)(!'0.1(!&'36.*'&!/'!'0.!.M<.*&.!)-!

61&;3&&1*2!/*6!&3<<)('1*2!/!A()/6.(!(/*2.!)-!;/(..(!)<<)('3*1'1.&8!!90.!;)++1''..!A.:1.4.&!'0/'!6);')(/:!

'(/1*1*2!1*!/&'()*)+,!<(.</(.&!'0.!1*614163/:!-)(!/!4/(1.',!)-!(.B/(61*2!/*6!1+<)('/*'!79H@!;/(..(&=!/*6!

'0/'!'0.!/&'()*)+,!;)++3*1',!*..6&!')!(.;)2*1J.!/:'.(*/'.!;/(..(!</'0&!+)(.!;:./(:,8!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$[!

I()-.&&1)*/:!'(/1*1*2!*..6&!')!/;;)++)6/'.!'0.!(/*2.!)-!;/(..(!</'0&!'/>.*!A,!2(/63/'.!/*6!

<)&'6);')(/:!/:3+*1=!2141*2!/''.*'1)*!')!C$D!'0.!-3::!(/*2.!)-!/;'141'1.&!1*!/;/6.+1;!-/;3:',!B)(>=!1*;:361*2!

'./;01*2=!/641&1*2=!<.(-)(+1*2!1*&'1'3'1)*/:!/*6!*/'1)*/:!&.(41;.=!CGD!'0.!*)*#(.&./(;0!&>1::&!*..6.6!A,!/::!

(.&./(;0.(&=!1*;:361*2!;)++3*1;/'1*2!')!'0.!*)*#&<.;1/:1&'!/*6!<3A:1;!/'!:/(2.=!2(/*'!B(1'1*2!/*6!

/6+1*1&'(/'1*2=!/*6!<()?.;'!+/*/2.+.*'=!CZD!*.;.&&/(,!0120!:.4.:!'(/1*1*2!1*!;)++3*1;/'1)*!/*6!1*!'0.!

1*;(./&1*2:,!1+<)('/*'!/(./&!)-!;)+<3'/'1)*!/*6!1*&'(3+.*'/'1)*=!/*6!C"D!;/(..(!)<'1)*&!A)'0!B1'01*!/*6!

)3'&16.!/;/6.+1/8!!7)+.!)-!'0.&.!2)/:&!;)3:6!A.!/;01.4.6!'0()320!<()-.&&1)*/:!+/&'.(^&!<()2(/+&!1*!

/&'()*)+,!B1'0!</('1;3:/(!-);3&8!!I/('*.(&01<!)<<)('3*1'1.&!B1'0!2)4.(*+.*'=!1*63&'(,=!+.61/!(.&)3(;.&=!

/*6!+3&.3+&!;)3:6!0.:<!A()/6.*!/&'()*)+,#(.:/'.6!.M<.(1.*;.&!'0()320!1*'.(*&01<&!1*!/(./&!&3;0!/&!

<3A:1;!<):1;,=!;)+<3'/'1)*!/*6!1*&'(3+.*'/'1)*=!<.6/2)2,=!&;1.*;.!)3'(./;0=!/*6!;)++3*1;/'1)*&8!

!

"#(+@@#,4)*'+,M--*C?-);?8=>B:-)6789:9;=>BF-09>=?7<-B:J-7C?-);?8=>B:-!C<6=>BF-

09>=?7<P-BF9:A6=J?-7C?-:B7=9:O6-B6789:9;<-B:J-B6789GC<6=>6-J?GB87;?:76P-6C9DFJ-;BV?-E97C-

D:J?8A8BJDB7?-B:J-A8BJDB7?-67DJ?:76-BLB8?-9I-7C?-L=J?-HB8=?7<-9I-8?LB8J=:A->B8??8-

9GG987D:=7=?6-?:BEF?J-E<-7C?=8-?JD>B7=9:P-B:J-E?-6DGG987=H?-9I-67DJ?:76O->B8??8-J?>=6=9:6-

7CB7-A9-E?<9:J-B>BJ?;=BN--*C?6?-A89DG6-6C9DFJ-L98V-L=7C-7C?-I?J?8BF-BA?:>=?6-79-AB7C?8-

B:J-J=66?;=:B7?-J?;9A8BGC=>-JB7B-9:-B6789:9;?86-=:-7C?-L98VI98>?-79-=:I98;-67DJ?:76O-

>B8??8-J?>=6=9:6N-

!

$:J?88?G8?6?:7?J-@=:98=7=?6-=:-)6789:9;<---

]:/;>!%+.(1;/*&=!Q1&</*1;!%+.(1;/*&!/*6!S/'14.!%+.(1;/*&!;)*&'1'3'.!GR!<.(;.*'!)-!'0.!5878!

<)<3:/'1)*8!!],!/::!+./&3(.&!'0.,!/(.!&.(1)3&:,!3*6.((.<(.&.*'.6!/+)*2!<()-.&&1)*/:!/&'()*)+.(&8!E)(!

.M/+<:.=!'01&!;)0)('!/;;)3*'&!-)(!)*:,!-)3(!<.(;.*'!)-!/&'()*)+,!I0L&!/B/(6.6!1*!'0.!5878!/*6!'0(..!

<.(;.*'!)-!-/;3:',!+.+A.(&=!/*6!,.'!'0.&.!&+/::!-(/;'1)*&!(.<(.&.*'!2()B'08!9)!/;01.4.!</(1',!B)3:6!

(.T31(.!1*;(./&1*2!'0.!/**3/:!(/'.!)-!+1*)(1',!I0L&!1*!/&'()*)+,!-()+!/()3*6!-14.!')!/!&3&'/1*.6!4/:3.!)-!

/A)3'!-)(',!)4.(!/!<.(1)6!)-!'01(',!,./(&8$c!

90.(.!/(.!+/*,!(./&)*&!B0,!1+<()41*2!'0.&.!/A,&+/:!&'/'1&'1;&!&0)3:6!A.!/!+/''.(!)-!'0.!0120.&'!

<(1)(1',8!E1(&'=!!-/1:1*2!')!'/<!1*')!&3;0!/!:/(2.!-(/;'1)*!)-!'0.!<)<3:/'1)*!1&!03('1*2!'0.!;)3*'(,!'0()320!*)'!

/;;.&&1*2!/!:/(2.!03+/*!(.&)3(;.=!/*6!'01&!1&!/!&'/'.+.*'!/<<:1;/A:.!/:&)!')!&;1.*;.!1*!2.*.(/:8!7.;)*6=!

A.;/3&.!)-!'0.!<()+1*.*'!<)&1'1)*!)-!/&'()*)+,!1*!'0.!<3A:1;!.,.=!'0.!/A&.*;.!)-!+1*)(1',!():.!+)6.:&!

&.*6&!/!&'()*2:,!*.2/'14.!+.&&/2.!')!,)3*2!<.)<:.!;)*&16.(1*2!;/(..(&!1*!&;1.*;.!/*6!.*21*..(1*28!!90.!

O)++1''..!)*!'0.!7'/'3&!)-!@1*)(1'1.&!1*!%&'()*)+,!)-!'0.!%%7!B)(>&!/&!A)'0!/!-);3&!/*6!1*-)(+/'1)*!

61&&.+1*/'1)*!2()3<!-)(!'0.&.!1+<)('/*'!1&&3.&!/*6!/&!/!&3<<)('e+.*')(1*2!2()3<!-)(!+1*)(1',!+.+A.(&!)-!

'0.!%%78!

90.(.!0/4.!A..*!+/*,!B.::#1*'.*'1)*.6!/*6!'0)320'-3:!<()2(/+&!)4.(!'0.!</&'!6.;/6.&!')!

1*;(./&.!+1*)(1',!(.<(.&.*'/'1)*!1*!/&'()*)+,!/*6!)'0.(!&;1.*'1-1;!-1.:6&=!A3'!'0.,!0/4.!*)'!,.'!&3;;..6.6!

1*!/;01.41*2!'0.!2)/:!)-!.T3/:!(.<(.&.*'/'1)*!1*!'0.!I0L!&;1.*'1-1;!B)(>-)(;.8!90.(.!0/&!A..*!&)+.!

&3;;.&&!1*!1*;(./&1*2!'0.!*3+A.(!)-!+1*)(1'1.&!B0)!)A'/1*!A/;0.:)(^&!6.2(..&!1*!&;1.*;.!/*6!.*21*..(1*2=!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$c!S.:&)*=!L8=!n!j)<.J=!j8=!G\\"=!V90.!L14.(&1',!)-!9.*3(.!9(/;>!%&'()*)+,!E/;3:',=W!%+.(1;/*!%&'()*)+1;/:!

O)++1''..!)*!'0.!7'/'3&!)-!@1*)(1'1.&!1*!%&'()*)+,=!7<.;'(3+!S.B&:.''.(=!b3*.!G\\"i!'0.!%UI!%;/6.+1;!

N)(>-)(;.!73(4.,i!/*6!'0.!%UI!7'/'1&'1;/:!K.&./(;0!O.*'.(8!E)(!;)+</(1&)*=!G\\R!%UI!6/'/!*)'.&!'0/'!h="\G!5878!

;1'1J.*&!(.;.14.6!I0L&!/*6!$Zq!B.(.!/B/(6.6!')!+1*)(1'1.&!

C0''<deeBBB8/1<8)(2e&'/'1&'1;&e'(.*6&e0120:1'.e.6<0,&3*6e'/A:.Y80'+i!:/&'!/;;.&&.6!)*!b3:,!R=!G\$\D!/*6!)-!'0.!chZ!

<0,&1;&!I0L^&!/B/(6.6!')!5878!;1'1J.*&!$Zq!B.(.!+1*)(1'1.&!

C0''<deeBBB8/1<8)(2e&'/'1&'1;&e'(.*6&e0120:1'.e.6<0,&2(/6e'/A:.c80'+i!:/&'!/;;.&&.6!)*!b3:,!R=!G\$\D8!!U*!G\\R=!/;()&&!

/::!61&;1<:1*.&=!1*;:361*2!*)*#&;1.*;.!61&;1<:1*.&=!'0.!*3+A.(!)-!-/;3:',!<)&1'1)*&!0.:6!A,!%-(1;/*!%+.(1;/*&!)(!

Q1&</*1;!%+.(1;/*&!B/&!/A)3'!$$q=!/*6!/A)3'!hq!1*!<0,&1;&!61&;1<:1*.&!

C0''<deeBBB8/1<8)(2e&'/'1&'1;&e'(.*6&e0120:1'.e/B-\Ye'/A:.$/80'+i!:/&'!/;;.&&.6!)*!b3:,!R=!G\$\D8!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G\!

')!/A)3'!$Y=h\\!1*!G\\R$R8!Q)B.4.(=!+1*)(1',!2()3<&!(.+/1*!3*6.((.<(.&.*'.6!/'!'0.!@/&'.(^&!/*6!I0L!

:.4.:&!/*6!1*!'0.!<()-.&&1)*/:!B)(>-)(;.!1*!'0.&.!-1.:6&8!901&!3*6.(#(.<(.&.*'/'1)*!+120'!A.!)4.(;)+.!A,!

;(./'1*2!<()2(/+&!')!A(162.!+1*)(1',!3*6.(2(/63/'.&!-()+!<0,&1;&=!;)+<3'.(!&;1.*;.!/*6!.*21*..(1*2!1*')!

@/&'.(^&!<()2(/+&!'0/'!B)3:6!/::)B!'0.+!')!.*'.(!'0.!/&'()*)+1;/:!B)(>-)(;.!61(.;':,!)(!')!+)4.!)*!')!/!

I0L8!`14.*!'0.!1*;(./&1*2!*3+A.(&!)-!+1*)(1',!3*6.(2(/63/'.&!1*!<0,&1;&=!;)+<3'.(!&;1.*;.=!/*6!

.*21*..(1*2!/*6!'0.!;3((.*'!B)(>-)(;.!*..6&!1*!/&'()*)+1;/:!;)+<3'/'1)*!/*6!1*&'(3+.*'/'1)*=!

(.;(31'+.*'!1*')!/&'()*)+,!/*6!/&'()<0,&1;&!;/(..(&!/*6!I08L8!<()2(/+&!;)3:6!A.!<3(&3.68!

P*.!B/,!')!/;;)+<:1&0!'01&!A(162.!B)3:6!A.!')!.*;)3(/2.!&'(/'.21;!</('*.(&01<&$Y!B1'0!@1*)(1',!

7.(41*2!U*&'1'3'1)*&!C@7U&D!1*;:361*2!Q1&')(1;/::,!]:/;>!O)::.2.&=!/&!B.::!/&!B1'0!'0.!S/'1)*/:!7);1.'1.&!

)-!]:/;>!/*6!Q1&</*1;!I0,&1;1&'&8!%!(.:/'.6!</'0!B)3:6!A.!')!.*;)3(/2.!2(/63/'.!<()2(/+&!')!(.;(31'!-)(!

'0.1(!@/&'.(^&!/*6!I0L!;/*616/'.&!/'!+1*)(1',#&.(41*2!1*&'1'3'1)*&8!!

K):.!+)6.:&!/(.!1+<)('/*'!1*!/*,!-1.:6=!/*6!0/4.!A..*!</('1;3:/(:,!;(3;1/:!1*!1+<()41*2!'0.!

*3+A.(!)-!B)+.*!/&'()*)+.(&8!!5&1*2!Q/(:)B!70/<:.,!:.;'3(.&01<&!<()/;'14.:,!')!'/(2.'!&'36.*'&!1*!

@7U&=!/*6!(.A31:61*2!S%7%^&!@1*)(1',!5*14.(&1',!K.&./(;0!/*6!H63;/'1)*!I()2(/+!')!.*2/2.!79H@!

&'36.*'&!1*!+1&&1)*#(.:/'.6!B)(>=!/(.!'B)!B/,&!')!<()416.!():.!+)6.:&!')!+1*)(1'1.&8!E1*/::,=!'0.!

;)++1''..!&322.&'&!'0/'!'0.!-.6.(/:!/2.*;1.&!.&'/A:1&0!/!;)+<.'1'14.!<()2(/+!)-!&3++.(!<()2(/+&!/*6!

:./4.&!)-!/A&.*;.!-)(!'./;0.(&!-()+!@7U&!B1'0!/!<()4.*!(.;)(6!)-!.63;/'1*2!+1*)(1',!&;1.*'1&'&=!')!

</('1;1</'.!1*!(.&./(;0!/'!*/'1)*/:!-/;1:1'1.&!/*6!(.&./(;0!3*14.(&1'1.&8!!I()2(/+&!:1>.!'01&=!1-!'0)320'-3::,!

+/*/2.6=!B)3:6!<()416.!/!A(162.!-)(!+1*)(1',!&'36.*'&!-()+!/!]/;0.:)(^&!')!/*!/64/*;.6!6.2(..8!U'!1&!

1+<)('/*'!'0/'!'0.!&3;;.&&!)-!&3;0!<()2(/+&!A.!+)*1')(.6!/*6!&.(1)3&!+.'(1;&!-)(!&3;;.&&!A.!.&'/A:1&0.6!

/'!'0.!)3'&.'=!<()4161*2!/*!)<<)('3*1',!-)(!:)*21'361*/:!'(/;>1*2!)-!+1*)(1',!&'36.*'&!/*6!:./(*1*2!0)B!')!

1+<()4.!<()2(/+&!'0()320!'0.1(!.M<.(1.*;.8!

!

(+,(&$0'+,M-&=77F?-G89A8?66-CB6-E??:-;BJ?-=:-=:>8?B6=:A-7C?-:D;E?8-9I-;=:98=7=?6-=:-

B6789:9;<N-)A?:>=?6P-B6789:9;<-J?GB87;?:76P-B:J-7C?->9;;D:=7<-B6-B-LC9F?-:??J-79-

8?I9>D6-7C?=8-?II9876-9:-B778B>7=:A-;?;E?86-9I-D:J?88?G8?6?:7?J-;=:98=7=?6-79-7C?-I=?FJN-

!

90.!-)::)B1*2!/(.!&)+.!/<<()/;0.&!'0/'!;/*!A.!/6)<'.6!1*!)(6.(!')!0.:<!1*!'0.!/''(/;'1)*!/*6!

(.'.*'1)*!)-!+1*)(1'1.&!1*!/&'()*)+,d!

!

"! 9/(2.'.6!+.*')(1*2!<()2(/+&i!

"! I/('*.(&01<&!)-!;)++3*1',!;)::.2.&!/*6!+1*)(1',!&.(41*2!1*&'1'3'1)*&!B1'0!(.&./(;0!

3*14.(&1'1.&=!/*6!*/'1)*/:!;.*'.(&!/*6!:/A)(/')(1.&i!!

"! HM</*6.6!-3*61*2!-)(!<()2(/+&!'0/'!./&.!'0.!'(/*&1'1)*!)-!1*614163/:&!/;()&&!;(1'1;/:!

?3*;'3(.&!1*!'0.!<1<.:1*.X0120!&;0)):!')!;)::.2.=!;)++3*1',!;)::.2.!')!3*14.(&1',=!

A/;;/:/3(./'.!')!2(/63/'.!&;0)):i!!

"! E3*61*2!-)(!+/&'.(^&!')!<06!<()2(/+&=!!

"! O()&&#61&;1<:1*/(,!'(/1*1*2!/&!/*!)*#(/+<!')!/&'()*)+,!/*6!/&'()<0,&1;&!;/(..(&i!/*6!!

"! E/+1:,#-(1.*6:,!<):1;1.&8!

-

\9;?:-=:-)6789:9;<-

Q1&')(1;/::,=!B)+.*!B.(.!)*;.!/&!3*6.((.<(.&.*'.6!1*!<()-.&&1)*/:!/&'()*)+,!/&!+1*)(1'1.&!/(.!

')6/,=!.&<.;1/::,!/&!-/;3:',!+.+A.(&8!S)B=!'0.(.!1&!)*2)1*2!<()2(.&&!')B/(6&!</(1',=!/:'0)320!&'1::!/!

&0)('-/::!(.:/'14.!')!'0.!2.*.(/:!<)<3:/'1)*8!90.!-(/;'1)*!)-!/&'()*)+,!2(/63/'.!&'36.*'&!'0/'!/(.!B)+.*!

0/&!1*;(./&.6!-()+!/!T3/('.(!')!/!'01(6!)4.(!'0.!</&'!6.;/6.=!/*6!'0.!-(/;'1)*!2/1*1*2!I0L&!/*6!);;3<,1*2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$R!7..!0''<deeBBB8*&-82)4e&'/'1&'1;&eB+<6e6.2(..&8;-+8!
$Y!I()+1&1*2!.M/+<:.&!)-!<()2(/+&!/:)*2!'0.&.!:1*.&!0/4.!A..*!.&'/A:1&0.6!/'!'0.!5*14.(&1',!)-!N/&01*2')*=!

O):3+A1/!5*14.(&1',=!/*6!1*!/!</('*.(&01<!A.'B..*!p/*6.(A1:'!5*14.(&1',!/*6!E1&>!5*14.(&1',8!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G$!

/&&1&'/*'!/*6!/&&);1/'.!<()-.&&)(!<)&1'1)*&!1&!/:&)!/!T3/('.(8!Q)B.4.(=!)*:,!$$!<.(;.*'!)-!-3::!<()-.&&)(&!

/(.!B)+.*=!-)('3*/'.:,!/!<()<)('1)*!'0/'!1&!:1>.:,!')!1+<()4.!/&!+)(.!B)+.*!/64/*;.!3<!'0.!(/*>&8!90.!

O)++1''..!)*!'0.!7'/'3&!)-!N)+.*!1*!%&'()*)+,!)-!'0.!%%7!B)(>&!/&!A)'0!/!-);3&!2()3<!)*!'0.&.!

1+<)('/*'!1&&3.&!/*6!/&!/!&3<<)('e+.*')(1*2!2()3<!-)(!-.+/:.!+.+A.(&!)-!'0.!%%7!/;()&&!<()-.&&1)*/:!

(/*>&8!

90.!/(23+.*'&!-)(!&..>1*2!2.*6.(!.T3/:1',!</(/::.:!'0)&.!/64/*;.6!-)(!'0.!;)((.&<)*61*2!2)/:!-)(!

3*6.((.<(.&.*'.6!+1*)(1'1.&8!U*'.(.&'1*2:,=!'0.!S7E!K.&./(;0!HM<.(1.*;.&!-)(!5*6.(2(/63/'.&!CKH5D!

<()2(/+!0/&!/;01.4.6!*./(:,!h\!<.(;.*'!B)+.*!1*!/&'()*)+,!&3++.(!(.&./(;0!/&&1&'/*'&01<&8!P*.!

<()+1&1*2!/<<()/;0!-)(!1*;(./&1*2!B)+.*!1*!'0.!-1.:6!'0/'!0/&!A..*!/6)<'.6!A,!&)+.!&;0)):&!1&!')!'/(2.'!

3*6.(2(/63/'.!B)+.*!-)(!@/&'.(^&!<()2(/+&!'0/'!/;'!/&!/!A(162.!1*')!'0.!<()-.&&1)*8!90.!.--1;/;,!)-!'0.&.!

<()2(/+&!&0)3:6!A.!+)*1')(.6=!/*6!1-!'0.,!/(.!<()4.*!')!A.!&3;;.&&-3:=!'0.,!&0)3:6!A.!&3<<)('.6!+)(.!

B16.:,8!U*!/661'1)*=!'B)!<(.&&3(.!<)1*'&!0/4.!A..*!16.*'1-1.68!90.!-1(&'!1&!'0/'!1*!+166:.!&;0)):=!21(:&!

-(.T3.*':,!:)&.!1*'.(.&'!1*!+/'0.+/'1;&!/*6!&;1.*;.$[8!%&'()*)+,!;/*!0/4.!/!():.!')!<:/,!1*!>..<1*2!,)3*2!

B)+.*!1*'.(.&'.6!1*!&;1.*;.!'0()320!0120!&;0)):8!%-'.(#&;0)):!<()2(/+&!/*6!;/+<&!0/4.!A..*!&3<<)('.6!

A,!S7E!1*!</('1;3:/(=!/*6!*..6!')!A.!/&&.&&.6!-)(!'0.1(!.--.;'14.*.&&!1*!6(/B1*2!21(:&!1*')!&;1.*;.8!90.!

&.;)*6!<(.&&3(.!<)1*'!/(1&.&!B0.*!<()-.&&1)*/:!/*6!-/+1:,!<(.&&3(.&!;)::16.!/*6!B)+.*=!1*!</('1;3:/(=!

-1*6!'0.1(!<3(&31'!)-!/*!/;/6.+1;!;/(..(!6.(/1:.68!%<<()/;0.&!'0/'!;/*!A.!/6)<'.6!1*!)(6.(!')!0.:<!1*!'0.!

/''(/;'1)*!/*6!(.'.*'1)*!)-!B)+.*!1*!/&'()*)+,!1*;:36.!'/(2.'.6!+.*')(1*2!<()2(/+&!/*6!-/+1:,#-(1.*6:,!

.63;/'1)*!/*6!.+<:),+.*'!<):1;1.&8!I(/;'1;/:!&'.<&!'0/'!0/4.!A..*!<()<)&.6!')!0.:<!1*;:36.!/::)B1*2!

</(.*'/:!:./4.=!/&&1&'1*2!B1'0!;01:6;/(.=!/&&1&'1*2!B1'0!&<)3&/:!.+<:),+.*'=!/*6!/::)B1*2!6.:/,!)-!'0.!

'.*3(.!;:);>G\8!!

-

(+,(&$0'+,M--*C?-A?:J?8-ABG-=:-B6789:9;<-CB6-J=;=:=6C?J-6=A:=I=>B:7F<P-BF7C9DAC-L9;?:-

67=FF-9>>DG<-9:F<-B-6;BFF-G?8>?:7BA?-9I-7C?-;967-6?:=98-G96=7=9:6N-)6789:9;<-J?GB87;?:76-B:J-

7C?->9;;D:=7<-B6-B-LC9F?-:??J-79->9:7=:D?-L98V-79-G89;97?-A?:J?8-?UD=7<-B7-BFF-F?H?F6N-

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$[!7..!0''<deeBBB8&/::,(16.&;1.*;.8;)+e8!
G\!S/'1)*/:!VN)+.*!1*!%&'()*)+,W!+..'1*2!G\\Z=!(.&3:'1*2!1*!'0.!VI/&/6.*/!K.;)++.*6/'1)*&=W!.*6)(&.6!A,!

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

"#$!

5--

06789:;:;<-8=>-(?@>-">7>9@A=-!@?<@9B-
!
!

%!&'()*!+*'(,&*-!./!*-(!)+*'.,.01!),2!)+*'.3-1+45+!'(+()'5-!(,*('3'4+(!4,!*-(!6787!4+!*-)*!+933.'*!
5.0(+!/'.0!)!:)'4(*1!./!+.9'5(+7!!;-(+(!4,5<92(!/(2(')<!),2!+*)*(!&.:(',0(,*+!)+!=(<<!)+!3'4:)*(!
9,4:('+4*4(+>!/.9,2)*4.,+>!),2!4,24:429)<!2.,.'+7!;-(!/(2(')<!3'.&')0>!=4*-!=-45-!*-4+!'(3.'*!4+!0.+*!
5.,5(',(2>!4+!0),)&(2!?1!*-'((!)&(,54(+@!A8B>!A%8%>!),2!CDE>!=4*-!)224*4.,)<>!24'(5*(2!/(2(')<!
/9,24,&!5.04,&!*-'.9&-!*-(!804*-+.,4),!F,+*4*9*4.,$!),2!*-(!C(3)'*0(,*!./!C(/(,+(7G!;-(!'(+()'5-!
(,*('3'4+(!5.,+4+*+!./!*=.!0)4,!5.03.,(,*+7!!B4'+*>!*-('(!)'(!9,4H9(!/)54<4*4(+>!04++4.,+>!),2!4,+*4*9*4.,+I!
*-(+(!)'(!24+59++(2!4,!J-)3*('!K7!!8(5.,2>!*-('(!)'(!?'.)2<1!24+*'4?9*(2!5.'(!)5*4:4*4(+!+95-!)+!'(+()'5-!
&'),*+!*.!4,24:429)<+!),2!&'.93+!*-)*!+933.'*!.?+(':)*4.,>!*-(.'1>!5.039*)*4.,>!2)*)!-),2<4,&!),2!
24++(04,)*4.,>!*(5-,.<.&1!2(:(<.30(,*>!),2!<)?.')*.'1!)+*'.3-1+45+7!!;-(+(!5.'(!3'.&')0+>!=-45-!)'(!*-(!
*'9(!/.9,2)*4.,+!./!*-(!)+*'.3-1+45+!(,*('3'4+(>!)'(!24+59++(2!4,!*-4+!5-)3*('7!!

L)4,*)4,4,&!*-(!5.''(5*!?)<),5(!?(*=((,!<)'&(!),2!+0)<<!3'.M(5*+>!?(*=((,!3'.M(5*+!),2!5.'(!
)5*4:4*4(+>!),2!)<+.!)0.,&!*-(!(<(0(,*+!./!*-(!5.'(>!4+!)!5-)<<(,&(!*-)*!'(H94'(+!(:)<9)*4.,!4,!*-(!5.,*(N*!./!
*-(!59''(,*!),2!/9*9'(!+54(,*4/45!<),2+5)3(7!!!O(!'(:4(=!*-(!59''(,*!-()<*-!./!*-(+(!)5*4:4*4(+>!),2!42(,*4/1!
3<)5(+!=-('(>!29(!*.!),!(:.<9*4.,!./!/9,24,&>!./!+54(,5(>!.'!./!4,/')+*'95*9'(>!0.24/45)*4.,+!.'!
)9&0(,*)*4.,+!)'(!,((2(2!*.!0)4,*)4,!*-(!?)<),5(!*-)*!4+!(++(,*4)<!/.'!)!:4?'),*!3'.&')07!
!

',4'C'4$)&-',C#0*'D)*+"-!"+D")E0-

F,24:429)<!4,:(+*4&)*.'!3'.&')0+!)'(!3)')0.9,*!4,!'()<4P4,&!*-(!+54(,5(!3.*(,*4)<!./!(N4+*4,&!
/)54<4*4(+>!4,!3)*-/4,24,&!/.'!/9*9'(!+3)5(!04++4.,+!),2!&'.9,2#?)+(2!3'.M(5*+>!),2!4,!*')4,4,&!*-(!59''(,*!
),2!/9*9'(!=.'Q/.'5(7!!%!-()<*-1!(,*('3'4+(!4,!)+*'.,.01!),2!)+*'.3-1+45+!'(H94'(+!)!:4&.'.9+!'(+()'5-!
&'),*+!3'.&')07!!

;-(!/9,2)0(,*)<!3'.295*+!./!)+*'.,.01!R.'!),1!.*-('!+54(,5(S!)'(!*-(!24+5.:('4(+!'(+9<*4,&!/'.0!

'(+()'5-!,(=!*(+*)?<(!),2!*(+*(2!42()+7!;-(!2)*)!),)<1+4+!),2!24++(04,)*4.,!),2!*-(.'(*45)<!=.'Q!
3('/.'0(2!?1!?.*-!4,24:429)<!+54(,*4+*+!),2!+54(,5(!*()0+!)'(!9<*40)*(<1!'(+3.,+4?<(!/.'!*-(!)0)P4,&!
'(+9<*+!=4*,(++(2!4,!)+*'.,.01!4,!*-(!<)+*!/(=!2(5)2(+7!!D,(!./!*-(!0.+*!403.'*),*!+(5.,2)'1!3'.295*+!4+!
3(.3<(!=-.!)'(!*')4,(2!4,!*-(!?'.)2!24+543<4,(!./!+54(,5(!),2!=-.!-):(!+Q4<<!4,!H9),*4*)*4:(!*-4,Q4,&!),2!
),)<1+4+>!,90('45)<!5.039*)*4.,>!4,+*'90(,*)*4.,!),2!(,&4,(('4,&>!*()5-4,&>!),2!3'.M(5*!0),)&(0(,*7!!!

%+*'.,.0('+!9+(!5.03<(N!),2!+.3-4+*45)*(2!*..<+!),2!/)54<4*4(+!+95-!)+!+)*(<<4*(+!R(7&7!*-(!T9??<(!
83)5(!;(<(+5.3(>!*-(!J-),2')!U#')1!D?+(':)*.'1>!*-(!834*P('!F,/')'(2!.?+(':)*.'1>!*-(!B('04!V)0)#')1!
83)5(!;(<(+5.3(S>!&'.9,2!?)+(2!/)54<4*4(+!R(7&7!AW%DX%YL%>!AD%D!X!V(04,4!*(<(+5.3(+S>!),2!
5.039*4,&!R-4&-!3('/.'0),5(!,(*=.'Q+>!<)'&(#+5)<(!5<9+*('+!),2!+./*=)'(S!*.!3'.295(!*-(+(!3'.295*+7!!
T.=(:('>!+933.'*4,&!*-(!2(:(<.30(,*>!5.,+*'95*4.,!),2!.3(')*4.,+!./!)+*'.3-1+45+!/)54<4*4(+!4+!/)'!/'.0!
)<<!*-)*!4+!'(H94'(2!*.!3'.295(!*-(!+93('?!'(+9<*+!),2!24+5.:('4(+!*-)*!-):(!2'4:(,!*-(!/4(<2!),2!5)3*9'(2!*-(!
39?<45Z+!40)&4,)*4.,7!F*!4+!*-(!!"#$%&'(%"&!./!403'.:(2!5)3)?4<4*4(+!),2!/)54<4*4(+!),2!*-(!'(+.9'5(+!*.!9+(!
*-(0!(//(5*4:(<1!*-)*!-)+!<(2!*.!*-(!'(0)'Q)?<(!+54(,*4/45!)2:),5(+!4,!)+*'.,.017!854(,*4/45!3'.&'(++!*-9+!
2(3(,2+!.,!),2!'(H94'(+!*-)*!4,24:429)<!4,:(+*4&)*.'+!?(!+933.'*(2>!4,5<924,&!*-(!'(+.9'5(+!*-)*!*')4,!
+*92(,*+!),2!3.+*2.5*.')<!/(<<.=+7!

%!+4&,4/45),*!5-)<<(,&(!/.'!*-(!)+*'.3-1+45+!3'.&')0!4+!-.=!*.!0)4,*)4,!+933.'*!/.'!4,24:429)<!
4,:(+*4&)*.'+!39'+94,&!)!?'.)2!'),&(!./!)5*4:4*4(+!4,!)!<),2+5)3(!=-('(!+3(54/45>!<)'&(!3'.&')0+!3'.:42(!)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!;-4+!'(3.'*!2.(+!,.*!'(:4(=!*-(!)5*4:4*4(+!./!*-(!804*-+.,4),!%+*'.3-1+45)<!D?+(':)*.'1>!=-45-!.3(')*(+!=4*-!)!

B(2(')<!)33'.3'4)*4.,!./!'.9&-<1![G\!04<<4.,!RB]!G^^_S7!
G!;-4+!'(3.'*!2.(+!,.*!'(:4(=!)5*4:4*4(+!./!*-(!C(3)'*0(,*!./!C(/(,+(!=-45-!3'.:42(+!+933.'*!4,!)'()+!+95-!)+!

+.<)'!3-1+45+>!)+*'.0(*'1>!),2!4,*('/('.0(*'1>!4,5<924,&!/.'!*-(!)5*4:4*4(+!./!*-(!68AD7!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G!

/<95*9)*4,&!<(:(<!./!/9,24,&!/.'!)++.54)*(2!),)<1+4+!),2!*-(.'17!!W()<4P4,&!*-(!+54(,*4/45!3.*(,*4)<!./!
(N4+*4,&!/)54<4*4(+!4+!./!3'40)'1!403.'*),5(>!?9*!+.!4+!3<)54,&!*-(!?'.)2!'),&(!./!'(+9<*+!4,!)33'.3'4)*(!
5.,*(N*>!3'.:424,&!1.9,&!+54(,*4+*+!=4*-!.33.'*9,4*4(+!*.!2(:(<.3!*-(4'!3.*(,*4)<>!),2!(,)?<4,&!*-(!5'()*4:(!
*-4,Q4,&!*-)*!<)1+!*-(!/.9,2)*4.,+!/.'!*-(!/9*9'(7!

%+!4,!0.+*!/4(<2+>!*-(!3'40)'1!0(5-),4+0+!/.'!+933.'*4,&!'(+()'5-!),2!*')4,4,&!)'(!5.03(*(2!
&'),*+!3'.&')0+7!!A%8%!+933.'*+!?.*-!&(,(')<!04++4.,#(,)?<4,&!&'),*+!3'.&')0+!),2!*-.+(!+933.'*4,&!
*-(!+3(54/45!+54(,5(!/'.0!.3(')*4,&!+)*(<<4*(+>!+95-!)+!*-(!&9(+*!.?+(':('!3'.&')0+!)++.54)*(2!=4*-!T9??<(>!
J-),2')>!834*P('!),2!B('047!!A8B!+933.'*+!)!&(,(')<!)+*'.,.01!),2!)+*'.3-1+45+!&'),*+!3'.&')0!)+!=(<<!
)+!0.'(!+3(54)<4P(2!3'.&')0+!+95-!)+!*-(!J%WEEW!)=)'2+!),2!*-(!%`%!a.+*2.5*.')<!B(<<.=!3'.&')07!
CDE!+933.'*+!5(,*')<<1!)204,4+*('(2!&'),*+!3'.&')0+>!*-.+(!)204,4+*('(2!*-'.9&-!+3(54/45!CDE!
<)?.')*.'4(+>!),2!)=)'2+!/.'!1.9,&!4,:(+*4&)*.'+7!

F,!'(5(,*!*40(+>!/9,24,&!/.'!*-(+(!(++(,*4)<!3'.&')0+!-)+!/<)**(,(2!.'!(:(,!2(5<4,(2b!!)*!A%8%!
),2!A8B>!(+3(54)<<1!=-(,!5.,+42('(2!'(<)*4:(!*.!*-(!&'.=*-!./!*-(!/4(<27!A.*)?<1>!CDE!/9,24,&!/.'!
)+*'.3-1+45+!'(+()'5-!4,5'()+(2!/'.0![b\7\Lc1'!4,!G^^\!*.![\"7GLc1'!4,!G^^d7!!!;)?<(!"#$!+-.=+!*-)*!*-(!
.:('+9?+5'43*4.,!')*(!/.'!A%8%Z+!%aW%!&'),*+!3'.&')0!:)'4(2!?(*=((,!G7\@$!),2!b7K@$!29'4,&!*-(!3)+*!
2(5)2(7!A8BZ+!3'.3.+)<!+955(++!')*(!/.'!%8;!&'),*+!-)+!/)<<(,!.:('!*-(!3)+*!2(5)2(!/'.0!)!-4&-!./!be!
3('5(,*!4,!G^^G!*.!)!<.=!./!Gb!3('5(,*!4,!G^^d>!+4&,4/45),*<1!<.=('!*-),!*-(!0.'(!*-),!"^!3('5(,*!./!*-(!
()'<1!$__^+!RB4&9'(!"#$S7!

;-(+(!2)*)!+-.=!*-)*!&'),*!+933.'*!/.'!4,24:429)<!)+*'.,.0('+!),2!)+*'.3-1+454+*+!-)+!,.*!&'.=,!
)+!/)+*!.:('!*-(!3)+*!$"!1()'+!)+!*-(!/4(<27!%*!*-(!59''(,*!3'.3.+)<!+955(++!')*(!./!<(++!*-),!$!4,!"!/.'!A8BZ+!
%%V!3'.&')0!.'!+.0(!./!*-(!A%8%!W`%!&'),*+!3'.&')0+>!(:(,!3'.3.+)<+!')*(2!f(N5(<<(,*g!5),!,.*!?(!
+933.'*(27!!;-('(!4+!)!+*'.,&!5)+(!/.'!4,5'()+4,&!*-(!/9,24,&!./!*-(+(!3'.&')0+!+95-!*-)*!*-.+(!3'.3.+)<+!
2((0(2!=.'*-1!./!/9,24,&!?1!'(:4(=!3),(<+>!3'.&')0!0),)&('+>!),2!)2:4+.'1!&'.93+!5),!?(!+933.'*(27!!
B9'*-('0.'(>!*-(!59''(,*!+4*9)*4.,!4+!,.*!)!-()<*-1!3.+4*4.,!/'.0!=-45-!*.!5)''1!.9*!*-(!0.'(!)0?4*4.9+!
'(5.00(,2)*4.,+!./!%+*'.G^$^!&4:(,!*-(!,((2+!/.'!*(5-,45)<!'(+.9'5(+!),2!3('+.,,(<!*')4,4,&7!;-(!&.)<!
4+!*.!)5-4(:(!),!)33'.3'4)*(!?)<),5(!?(*=((,!*-(!.3*40)<!+54(,*4/45!(N3<.4*)*4.,!./!2)*)!.?*)4,(2!/'.0!*-(!
04++4.,+!),2!/)54<4*4(+!/9,2(2!?1!A%8%!),2!A8B>!),2!*-(!04++4.,c/)54<4*1!+933.'*!4*+(</7!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
b!B9,2+!3'.:42(2!?1!%W%%!)<<.5)*4.,+!*.!*-(!)&(,54(+!)'(!)!*(03.')'1!3('*9'?)*4.,!.,!*-(+(!*'(,2+7!

!"#$%!&"'!"()*+,-.(/0(!1/2/(/+3!4,+3(+*56!7*+,+(89!:,,+*);3/)/5(!<+*!=>>?!4:@AB%C!D"4"!

"()*+,-.(/0(!1/2/(/+3!

7*+E*8F! 7*+,+(89(!

*505/256!

7*+,+(89(!

(5950)56!

:25*(;G(0*/,)/+3!

*8)5!

!"#$%&%'(!)!*+(",-"!.!)!!!/!*.!0! !"#! $%! %&'!()!!!
123345!678-5!9545"-%75! '%!! !'*! "&+!
:+8&;$8!<"$8(!=3"5$>8#%$(! ##+! !,,! +&,!
67,#?5$!678-5!9545"-%75! ,%-! %$'! %&'!
<@@"A5B#%&! ++-! !-%! +&%!
CA9DE.!F! +-! %$! !&%!
G5745$!*8$#,-,78#,&H!6-,5&#,"#"! +,! '! "&#!
=$,H,&"!%I!6%48$!6("#5'"!/B,#+!*48&J!6-,J!K,>J0! !-"! %,! +&*!
!"#$%7+("J!9+5%$(!)!L2&;8'5&#84!*+("J!/!9*0! !'!! +,! "&*!
E!FD<!E25"#!C&>5"#,H8#%$!M!:(-45!N! **! +$! %&'!
!"#$%7+(",-"!K8#8!!&84(","!/!K*0! *'! "!! %&+!
L5$',!E25"#!C&>5"#,H8#%$!M!:(-45!O! !#,! "%! "&-!
6B,I#!E25"#!C&>5"#,H8#%$!M!:(-45!N! !""! "*! %&*!
62?8P2!E25"#!C&>5"#,H8#%$!M!:(-45!Q! !%-! $-! %&"!
9=9!F! +##-! !-*%! +&"!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#b!

F,!*-(!5.004**((Z+!M92&0(,*>!4*!4+!)?+.<9*(<1!,(5(++)'1!/.'!*-(!-()<*-!./!*-(!=-.<(!)+*'.,.01!),2!
)+*'.3-1+45+!(,*('3'4+(!*.!4,5'()+(!*-(!+933.'*!./!4,24:429)<!4,:(+*4&)*.'+@!*-.+(!=-.!='4*(!*-(!3)3('+>!
=-.!*')4,!*-(!+*92(,*+!),2!.*-('!M9,4.'!'(+()'5-('+>!),2!=-.!4,!*-(!(,2!3'.295(!*-(!'(+9<*+!*.!2'4:(!*-(!
/4(<2!/.'=)'2!),2!4&,4*(!*-(!39?<45Z+!40)&4,)*4.,7!W(+.9'5(!'()<<.5)*4.,!0)1!-):(!*.!5.0(!)*!*-(!(N3(,+(!
./!+933.'*!./!(N4+*4,&!04++4.,+c/)54<4*4(+!),2!,(=!3'.M(5*+7!

F,!J-)3*('!e!*-(!5.004**((!'(5.00(,2+!93=)'2!)2M9+*0(,*+!4,!*-(!/9,24,&!<(:(<+!./!5('*)4,!
4,24:429)<!'(+()'5-('!),2!&'.93!&'),*+!3'.&')0+!)*!A8B!),2!A%8%7!B9,24,&!.33.'*9,4*4(+!),2!*-(!
5-),&4,&!,((2+!./!<)'&('!3'.&')0+!+.0(*40(+!'(H94'(!)2:45(!.,!+4&,4/45),*<1!+-.'*('!4,*(':)<+!*-),!*-(!
<.,&#*('0!)2:45(!3'.:42(2!-('(!.,!3'.&')0!?)<),5(7!!F,!*-(!<)+*!2(5)2(>!/.'!(N)03<(>!5-),&4,&!3'4.'4*4(+!
)*!A%8%!.:(')<<>!5.0?4,(2!=4*-!*-(!J.<90?4)!24+)+*('>!'(+9<*(2!4,!),!)?'93*!/9,24,&!'(24+*'4?9*4.,!*-)*!
9<*40)*(<1!<(2!*.!)!+4&,4/45),*!40?)<),5(!4,!4*+!)+*'.3-1+45+!3'.&')0>!=-45-!4,!*9',!5'()*(2!4++9(+!=4*-!
5.,*4,94*1!./!+0)<<#+5)<(!/9,24,&7\!!B.'!+95-!9,/.'(+((,!5-),&(+!4,!54'590+*),5(>!)+!24+59++(2!4,!J-)3*('!
b>!*-(!%%%J!5),!3'.:42(!*)5*45)<!)2:45(!*.!CDE>!A%8%>!),2!A8B!.,!*-(!+933.'*!./!4,24:429)<!),2!&'.93!
&'),*+!/9,24,&!4,5<924,&!*-(!?)<),5(!?(*=((,!&'),*+!3'.&')0+>!04++4.,c/)54<4*1!.3(')*4.,+>!),2!*-(!2(+4&,!
),2!2(:(<.30(,*!./!,(=!04++4.,+c/)54<4*4(+7!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\!A)*4.,)<!W(+()'5-!J.9,54<>!)*+,-."-#'&!,*)//,//#,&(*".*0)1)2/*)/(-"345/%!/*+-"6-'#7!;-(!A)*4.,)<!

%5)2(04(+!a'(++>!O)+-4,&*.,>!C7J7>!G^^e7!

!
!

./0123!$"!!45)6)789!7:;;<77!58(<!87!8!=:>;(?)>!)=!(?@<!=)5!(A<!BC.!87!8!DA)9<E!=)5!F8(A<@8(?;7!G!4AH7?;89!
C;?<>;<7E!8>I!=)5!J7(5)>)@H!8(!(A<!BC.&!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#\!

*3#+".-

#B>@<:;<-*@>;F7-:;-*=>?@>8:A9G-">7>9@A=-

;-(!'.<(!./!*-(.'1!4,!)+*'.3-1+45+!-)+!(:.<:(2!4,!=)1+!*-)*!'(/<(5*!*-(!4,5'()+4,&!5.03<(N4*1!./!
.?+(':)*4.,+7!!;.2)1>!*-(.'(*45)<!)+*'.3-1+454+*+!9+(!),)<1*45)<!0(*-.2+!*.!2(:4+(!+3(59<)*4:(!+5(,)'4.+!
*-)*!)55.9,*!/.'!,(=!.?+(':)*4.,+>!*-(1!5)''1!.9*!2(*)4<(2!5.039*)*4.,)<!+409<)*4.,+!./!5.03<(N!+1+*(0+>!
),2!*-(1!2(:(<.3!,(=!0(*-.2+!),2!/')0(=.'Q+!/.'!*(+*4,&!0.2(<+!)&)4,+*!.?+(':)*4.,)<!2)*)7!!;.&(*-('!
*-(+(!0(*-.2+!3'.3(<!3'.&'(++>!./*(,!4,!9,/.'(+((,!=)1+7!!B.'!(N)03<(>!*-(!24+59++4.,!./!&'):4*)*4.,)<!
045'.<(,+4,&!4,!*-(!$_d^+!<(2!*.!,(=!.?+(':)*4.,)<!5.,+*')4,*+!.,!*-(!,)*9'(!./!2)'Q!0)**('!4,!*-(!$__^+!
),2!,.=!3'.:42(+!)!3.=('/9<!3)*-=)1!*.!*-(!24+5.:('1!./!(N.3<),(*+7!8404<)'<1>!'(5(,*!.?+(':)*4.,+!./!
*-(!5.+045!045'.=):(!?)5Q&'.9,2!-):(!3'.:42(2!3'(54+4.,!0()+9'(0(,*+!./!*-(!)&(!),2!5.,*(,*!./!*-(!
9,4:('+(>!?9*!.,<1!?(5)9+(!*-(!*-(.'(*45)<!/')0(=.'Q!-)2!?((,!2(:(<.3(2!.:('!*-(!3'(5(24,&!+(:(')<!
2(5)2(+>!+*)'*4,&!=4*-!,(=>!?.<2!*-(.'4(+!)?.9*!*-(!(N3.,(,*4)<!(N3),+4.,!')*(!./!9,4:('+(!4,!4*+!/4'+*!/(=!
0.0(,*+7!!!L.'(.:('>!*-(.'1!4,/.'0(2!*-(!2(+4&,!./!(N3('40(,*+>!),2!(,)?<(2!0()+9'(0(,*+!*.!?(!
(N*')5*(27!!!;-(!'(+9<*!4+!)!+3(5*)59<)'<1!+955(++/9<!f+*),2)'2!0.2(<g!./!*-(!9,4:('+(>!=-45-!(N3('40(,*+!
'(5.00(,2(2!4,!*-4+!'(3.'*!=4<<!*(+*!(:(,!0.'(!+*'4,&(,*<17!!!

8(:(')<!403.'*),*!*'(,2+!)'(!4,5'()+4,&!*-(!+5.3(!./!*-(.'(*45)<!)5*4:4*1!),2!(,-),54,&!*-(!'.<(+!./!
*-(.'4+*+@!

!

"! ;-(!?.9,2)'1!?(*=((,!)+*'.3-1+45+!*-(.'1!),2!-4&-#(,('&1!3-1+45+!*-(.'1!-)+!?(5.0(!
4,5'()+4,&<1!?<9''(2!)+!)+*'.3-1+45)<!.?+(':)*4.,+!3<)1!)!&'.=4,&!'.<(!4,!3)'*45<(!3-1+45+!
3-(,.0(,.<.&17!L95-!./!*-(!4,/.'0)*4.,!=(!-):(!)?.9*!3-1+45+!?(1.,2!*-(!+*),2)'2!0.2(<!./!
3)'*45<(!3-1+45+!5.0(+!/'.0!)+*'.3-1+45+I!3)'*45<(!),2!)+*'.3-1+45)<!*-(.'4+*+!)'(!5.<<)?.')*4,&!*.!
39+-!?)5Q!*-(!/'.,*4('+!./!/9,2)0(,*)<!3-1+45+7!%+!),!(N)03<(>!3)'*45<(!3-1+45+!*-(.'1!3'.:42(+!
*-(!3'40(!5),242)*(+!/.'!3.*(,*4)<!2)'Q!0)**('!3)'*45<(+!ROFLa+!),2!)N4.,+S!=4*-!3'.3('*4(+!*-)*!
)'(!5.,+*')4,(2!?1!?.*-!-4&-!(,('&1!3-1+45+!),2!5.+0.<.&17!

"! Y)'&(!,90('45)<!+409<)*4.,+!)'(!4,5'()+4,&<1!5(,*')<!*.!3'.&'(++!4,!)+*'.3-1+45+7!W)342!)2:),5(+!
4,!5.039*)*4.,)<!5)3)?4<4*4(+!(,)?<(!<)'&(#+5)<(!5.039*)*4.,+!*-)*!)'(!,(5(++)'1!4,!.'2('!*.!
9,2('+*),2!*-(!5.03<(N!3-(,.0(,)!?(4,&!9,5.:('(2!?1!59''(,*!*(<(+5.3(+7!!!;-(1!=4<<!?(!
(++(,*4)<!/.'!3'(245*4,&!),2!9,2('+*),24,&!&'):4*)*4.,)<!=):(!+4&,)<+>!),2!=4<<!(,)?<(!*-'((#
240(,+4.,)<!+409<)*4.,+!./!+93(',.:)!(N3<.+4.,+!),2!./!*-(!/.'0)*4.,!./!*-(!/4'+*!+*)'+!4,!*-(!
9,4:('+(>!/.'!(N)03<(!RB4&9'(!"#GS7!

"! %+!*-(!5.+*!),2!+5.3(!./!,(=!.?+(':)*4.,)<!/)54<4*4(+!-):(!&'.=,>!*-(.'4+*+!3<)1!),!4,5'()+4,&!'.<(!
4,!*-(4'!5.,5(3*9)<!2(:(<.30(,*>!4,!0)Q4,&!*-(!+54(,5(!5)+(!/.'!/9,24,&!*-(0>!),2!4,!),)<1P4,&!
*-(!'(+9<*+7!!!EN)03<(+!4,5<92(!,(=!&'):4*)*4.,)<!=):(!.?+(':)*.'4(+>!),2!0.2(<4,&!*-(!
24+*'4?9*4.,!./!+*)?<(!3<),(*)'1!+1+*(0+!*.!4,/.'0!/9*9'(!+()'5-(+7!

"! ;-(.'4+*+!3'.:42(!:4+9)<4P)*4.,+!./!5.03<(N!3-1+45)<!3-(,.0(,)!*-)*!/)54<4*)*(!2((3('!
9,2('+*),24,&>!*-)*!)'(!)33()<4,&!*.!*-(!&(,(')<!39?<45>!),2!*-)*!)**')5*!*)<(,*(2!1.9,&!3(.3<(!*.!
*-(!/4(<27!!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"!

*=>?@>8:A9G-(=9GG>;<>7-H?@-8=>-,>I8-4>A9F>-

%!-()<*-1!*-(.'1!3'.&')0!)2:),5(+!+54(,5(!.,!)!?'.)2!/'.,*>!),2!+933.'*+!)!'),&(!./!*)'&(*(2!
)5*4:4*4(+!)+!=(<<!)+!*-(!(N3<.')*4.,!./!')245)<!,(=!42()+!*-)*!4,+34'(!04++4.,+!/.'!*-(!24+*),*!/9*9'(7!!B.'!
*-4+!2(5)2(>!*-(!854(,5(!B'.,*4('!a),(<+!R8Ba+S!),2!J-)3*('!G!./!*-4+!'(3.'*!-):(!42(,*4/4(2!H9(+*4.,+!.,!
*-(!/.'(/'.,*!./!)+*'.3-1+45+>!+(:(')<!./!=-45-!3'(+(,*!+3(54/45!),2!+4&,4/45),*!*-(.'(*45)<!5-)<<(,&(+7!

;-(!J.+0.<.&1!),2!B9,2)0(,*)<!a-1+45+!3),(<!')4+(+!*-(!H9(+*4.,+@!!O-)*!4+!*-(!,)*9'(!./!2)'Q!
(,('&1!),2!=-1!4+!*-(!9,4:('+(!)55(<(')*4,&h!O-)*!4+!*-(!,)*9'(!./!4,/<)*4.,!),2!=-)*!5),!=(!<()',!/'.0!
*-(!()'<1!9,4:('+(!)?.9*!*-(!/9,2)0(,*)<!<)=+!./!3-1+45+h!!A(=!.?+(':)*4.,+!)'(!5(,*')<!*.!3'.:424,&!*-(!
,(5(++)'1!5.,+*')4,*+!*.!)22'(++!*-(+(!H9(+*4.,+>!?9*!*-(.'4(+!)'(!9<*40)*(<1!?(4,&!39*!*.!*-(!*(+*7!!

D,(!./!*-(!935.04,&!5-)<<(,&(+!)++.54)*(2!=4*-!*-(!8*)'+!),2!8*(<<)'!E:.<9*4.,!a),(<!4+!*-(!*-'((#
240(,+4.,)<!+409<)*4.,!./!*-(!0)&,(*45!/4(<2!.?+(':(2!4,!*-(!+.<)'!5.'.,)!9+4,&!*-(!8.<)'!C1,)045+!
D?+(':('!),2!.*-('!+.<)'!.?+(':)*.'4(+7!;-(!H9)<4*1!./!*-(!2)*)!*-)*!4+!,.=!?(4,&!&)',('(2!3'(+(,*+!)!
+*'.,&!5-)<<(,&(!*.!+409<)*.'+7!!8955(++!4,!(N3<)4,4,&!*-(!?(-):4.'!./!*-(!+.<)'!0)&,(*45!/4(<2!=4<<!3)1!
<)'&(!24:42(,2+!)+!)+*'.3-1+454+*+!)**(03*!*.!9,2('+*),2!-.=!/4(<2+!?(-):(!4,!.*-('!(,:4'.,0(,*+7!

L(),=-4<(!*-(!V)<)5*45!A(4&-?.'-..2!3),(<Z+!3'40(!'(+()'5-!*.345+!4,:.<:(2!+*921!./!*-(!
54'590&)<)5*45!),2!4,*('+*(<<)'!0(24)!+((,!)+!5.03<(N!(5.+1+*(0+7!;-(+(!)'(!?.*-!*.345+!=-('(!
+.3-4+*45)*(2!+409<)*4.,+!&.!-),2!4,!-),2!=4*-!*-(!.?+(':)*4.,)<!3'.&')07!%!*-4'2!H9(+*4.,!5.,5(',+!*-(!
/.++4<!'(5.'2!./!+*)'!/.'0)*4.,!)+!)!0(),+!./!9,2('+*),24,&!*-(!/4'+*!+*)'+!),2!*-(!+9?+(H9(,*!)++(0?<1!./!
&)<)N4(+!<4Q(!.9'!.=,7!T('(!*-(!*-(.'4(+!./!+*(<<)'!(:.<9*4.,!),2!+*(<<)'!21,)045+!)'(!5'954)<7!;-(!/.9'*-!
'(+()'5-!)'()>!*-(!9+(!./!*-(!&)<)N1!*.!+*921!2)'Q!0)**('!RB4&9'(!"#bS>!-)+!)<'()21!)**')5*(2!*-(!)**(,*4.,!./!
)!<)'&(!5.009,4*1!./!*-(.'(*45)<!3-1+454+*+7!

!

./0123!$"%!!C?@:98(<I!?@8K<!)=!K58L?(8(?)>89!58I?8(?)>!=5)@!(D)!@<5K?>K!M98;N!A)9<7!:7?>K!BJCJO7!
P)9:@M?8!7:6<5;)@6:(<5&!J!@)L?<!)=!(A?7!7?@:98(?)>!;8>!M<!=):>I!8(!
A((6QRRDDD&>878&K)LR;<>(<57RK)II85IR@6KR!"#'*'@8?>SL?TS7A?=(?>K899S%!&+%-U%"-&@6K!
VP5<I?(Q!PA5?7!W<>T<E!BJCJ&X!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#K!

J(,*')<!*.!*-(!V)<)N4(+!)5'.++!J.+045!;40(!3),(<!)'(!*-(!/.<<.=4,&!H9(+*4.,+@!T.=!2.!&)<)N4(+!
/.'0!),2!'(+9<*!4,!*-(!'45-!:)'4(*1!./!3-(,.0(,)!*-)*!*-(1!(N-4?4*h!!T.=!2.(+!4,*('&)<)5*45!&)+!/<.=!4,*.!
&)<)N4(+!),2!(:(,*9)<<1!/.'0!+*)'+h!!!C.(+!/((2?)5Q!/'.0!*-(!0)++4:(!?<)5Q!-.<(+!4,!*-(!5(,*('+!./!
&)<)N4(+!RB4&9'(!"#\S!H9(,5-!&)<)N1!/.'0)*4.,>!),2!-.=!4+!*-4+!3'.5(++!'(<)*(2!*.!*-(!-4&-#:(<.54*1!
.9*/<.=+!./!&)+!*-)*!)'(!+((,!)'.9,2!&)<)N4(+>!),2!*-(!:)+*!?9??<(+!./!-.*!&)+!/.9,2!4,!5<9+*('+!./!
&)<)N4(+h!!O-)*!(N3<)4,+!*-(!,90?('!./!+*)'+!4,!)!&)<)N1h!O-)*!(N3<)4,+!*-(!+4P(+!),2!5-(045)<!
5.03.+4*4.,+!./!&)<)N4(+>!),2!=-(*-('!*-(1!/.'0!*-(4'!+*)'+!()'<1!.'!<)*(!4,!*-(!-4+*.'1!./!*-(!9,4:('+(h!%+!
24+59++(2!?(<.=>!),)<1*45!*-(.'1!),2!5.039*)*4.,)<!0.2(<4,&!=4<<!*)Q(!)!5(,*')<!'.<(!4,!)22'(++4,&!*-(+(!
H9(+*4.,+7!

893(',.:)(!)'(!*-(!0.+*!(,('&(*45!(N3<.+4.,+!4,!*-(!9,4:('+(!+4,5(!*-(!i4&!i),&!),2!*-(!/9',)5(+!
4,!=-45-!0.+*!./!*-(!5-(045)<!(<(0(,*+!/'.0!=-45-!=(!)'(!0)2(!)'(!/.'&(27!!;-(+(!+3(5*)59<)'!5.+045!
(:(,*+!)'(!:4+4?<(!/'.0!-)</=)1!)5'.++!*-(!9,4:('+(!),2!3'.:42(!+.0(!./!*-(!+*'.,&(+*!(:42(,5(!*-)*!*-(!
9,4:('+(!4+!)55(<(')*4,&7!%+!3.4,*(2!.9*!?1!*-(!5.004**((Z+!8*)'+!),2!8*(<<)'!E:.<9*4.,!3),(<>!
9,2('+*),24,&!=-1!),2!-.=!+*)'+!(N3<.2(!)+!+93(',.:)(!2(0),2+!*-'((#240(,+4.,)<!5.039*)*4.,+!
+404<)'!*.!*-.+(!9+(2!*.!+*921!/9(<!(//454(,51!4,!5)'+!),2!*-(!2(+4&,!./!,(=!'.5Q(*+!?9*!4,!/)'!0.'(!(N.*45!
),2!5-)<<(,&4,&!5.,24*4.,+!RB4&9'(!"#"S7!

B4,)<<1>!9,2('+*),24,&!3<),(*!/.'0)*4.,>!),!4++9(!5(,*')<!*.!*-(!5.004**((Z+!a<),(*!),2!8*)'!
B.'0)*4.,!!3),(<>!4+!.,(!./!*-(!0.+*!5-)<<(,&4,&!*)+Q+!4,!)+*'.3-1+45+7!%!5.03'(-(,+4:(!*-(.'1!./!3<),(*!
/.'0)*4.,!'(H94'(+!/.<<.=4,&!*-(!&'.=*-!./!29+*!&')4,+!4,!*-(!3'.*.3<),(*)'1!24+Q!4,*.!+0)<<!'.5Q1!?.24(+>!
*-(!&'.=*-!./!*-(+(!?.24(+!4,*.!3<),(*+>!),2!*-(!+9?+(H9(,*!)5H94+4*4.,!./!.5(),+!),2!)*0.+3-('(+###)!
+*921!+3),,4,&!+.0(!\G!.'2('+!./!0)&,4*92(!4,!0)++!),2!)!:)+*!)'')1!./!3'.5(++(+!'),&4,&!/'.0!*-(!
+*45Q4,&!3'.3('*4(+!./!29+*!&')4,+>!*-'.9&-!*-(!21,)045+!./!?.24(+!4,!+-()'4,&!&)+!/<.=+>!*.!&'):4*)*4.,)<!
+*)?4<4*1!./!3<),(*)'1!.'?4*+!.,!?4<<4.,#1()'!*40(+5)<(+7!

!
!
./0123!$"+!YD)!L?<D7!)=!I85N!@8((<5!I?7(5?M:(?)>&!VP5<I?(Q!3I@:>I!Z<5(7;A?>K<5E!F/Y&X!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#e!

!

./0123!$"$!YA<)5<(?;899H!65<I?;(<I!;A<@?;89!7(5:;(:5<!!--!7<;)>I7!8=(<5!(A<!<U69)7?)>!)=!8!@877?L<!
P85M)>R[UHK<>!DA?(<!ID85=&!YA<!M9:<!5<K?)>7!7A)D!?>(<5@<I?8(<!@877!<9<@<>(7!V<&K&!7?9?;)>E!
7:96A:5E!;89;?:@XE!K5<<>!7A)D7!58I?)8;(?L<9H!7(8M9<!?5)>"K5):6!<9<@<>(7E!8>I!5<I!7A)D7!$#B?E!(A<!
?7)()6<!(A8(!6)D<57!(A<!7:6<5>)L8<!=)5!(A<!><U(!=<D!@)>(A7&!!VP23\/YQ!]87<>!<(!89&E!B8(:5<!"#-E!
'#*&X!

!

!

./0123!$""!.897<";)9)5!7?@:98(<I!?@8K<!)=!(A<!I<>7?(H!)=!@8((<5!8;;5<(?>K!=5)@!8!76?>>?>K!K87!I?7N!
)>()!8!M98;N!A)9<&!YA<!?@8K<!7A)D7!8!;5)77"7<;(?)>89!;:(!(A5):KA!)><!7?I<!)=!(A<!I?7N!D?(A!(A<!M98;N!
A)9<!?7!5<65<7<>(<I!87!8!M98;N!7<@?";?5;9<!)>!(A<!9<=(!7?I<&!J!7(5?N?>K!=<8(:5<!?7!(A<!985K<E!;A8)(?;!
=9:;(:8(?)>7!?>!(A<!I<>7?(H!;8:7<I!MH!;)>L<;(?L<!@)(?)>7!?>!(A<!I?7N&!!VP5<I?(Q!!^?@!C()><E!45?>;<()>!
1>?L<57?(H&X!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#d!

';F:J:F69G-';J>78:<98?@-!@?<@9B7-:;-*=>?@K-9;F-(?BL6898:?;-

%+*'.3-1+45)<!*-(.'1!4+!4,*(<<(5*9)<<1!:4?'),*@!!3'.295*4:4*1!4+!-4&->!=4*-!)?.9*!\"j!./!39?<4+-(2!
3)3('+!?(4,&!.,!*-(.'1I!)?.9*!.,(#*-4'2!./!39?<4+-4,&!)+*'.,.0('+!)'(!39'+94,&!*-(.'1!R+((!B4&9'(!\#_S7!!
i)+(2!93.,!*-(!'(5(,*!'(5.'2>!*-('(!4+!)!5.03(<<4,&!5)+(!*-)*!4,:(+*0(,*+!4,!*-(.'1!?1!*-(!)&(,54(+!=4<<!?(!
)03<1!'(3)42!4,!*-(!/.'0!./!,(=!04++4.,!),2!(N3('40(,*!5.,5(3*+!),2!(,-),5(2!+54(,*4/45!'(*9',!/'.0!
.3(')*4,&!/)54<4*4(+7!!%+*'.3-1+45)<!*-(.'1!2')=+!+.0(!./!*-(!=.'<2Z+!?(+*!4,*(<<(5*9)<!*)<(,*!4,*.!*-(!6787!
+54(,*4/45!(,*('3'4+(7!!8.0(!./!*-(!0.+*!403.'*),*!*-(.'1!5.,*'4?9*4.,+!4,!*-(!,(N*!2(5)2(!=4<<!5.0(!/'.0!
?'.)2<1!?)+(2!*-(.'1!,.*!+3(54/45)<<1!*4(2!*.!<)'&(!)5*4:4*4(+>!+.!*-)*!*-(!'.<(!./!&(,(')<!4,24:429)<!
4,:(+*4&)*.'!3'.&')0+!=4<<!5.,*4,9(!*.!?(!)+!403.'*),*!)+!(:('7!;-(+(!3'.&')0+!/.'0!*-(!k*')24*4.,)<!?)+(Z!
./!*-(.'(*45)<!)+*'.3-1+45+!4,!=-45-!a-C!+*92(,*+!)'(!*')4,(2>!,(=!42()+!)'4+(>!),2!/9*9'(!.?+(':)*4.,)<!.'!
(N3('40(,*)<!(//.'*+!+((2(27!!

%+*'.3-1+45+!),2!5.+0.<.&1!*-(.'1!4+!+933.'*(2!*-'.9&-!)!,90?('!./!3'.&')0+!)*!*-(!/(2(')<!
)&(,54(+7!!%*!*-(!A8B>!&(,(')<!)+*'.3-1+45+!*-(.'1!4+!/9,2(2!*-'.9&-!*-(!%8;!%+*'.,.01!),2!
%+*'.3-1+45+!W(+()'5-!V'),*+!R%%VS!3'.&')0">!)+!=(<<!)+!*-'.9&-!A8B!aT]!:4)!4*+!B'.,*4('!J(,*('+!),2!
4,24:429)<!4,:(+*4&)*.'!&'),*+!4,!5.+0.<.&1!),2!3)'*45<(!3-1+45+!*-(.'17!!!%*!A%8%>!*-(!%+*'.3-1+45+!
;-(.'1!a'.&')0!R%;aS!+933.'*+!0.+*!&(,(')<!*-(.'1!(//.'*+7!!F,!)224*4.,>!*-(!T9??<(>!834*P('>!J-),2')>!
),2!B('04!D?+(':)*.'4(+!)55(3*!*-(.'(*45)<!4,:(+*4&)*4.,+!)+!3)'*!./!*-(4'!&9(+*!4,:(+*4&)*.'!3'.&')0+7!!!
D*-('!5'4*45)<!+933.'*!5.0(+!/'.0!A%8%!a'4P(!a.+*2.5*.')<!B(<<.=+-43!3'.&')0+!RE4,+*(4,>!T9??<(>!
8)&),S7!!;-(!CDE!C4:4+4.,!./!T4&-!E,('&1!a-1+45+!)<+.!+933.'*+!*-(.'(*45)<!),2!5.039*)*4.,)<!
)+*'.3-1+45+!(//.'*+7!;)?<(!"#G!+900)'4P(+!59''(,*!/9,24,&!<(:(<+7!

%+!4+!*-(!5)+(!=4*-!*-(!&'),*+!3'.&')0+!4,!&(,(')<>!3'.3.+)<!+955(++!')*(+!4,!*-(.'1!-):(!2(5<4,(2!
.:('!*-(!3)+*!2(5)2(7!!W(5(,*!+955(++!')*(!4,!A%8%Z+!%;a!4+!.,<1!$"#G^j>!+4&,4/45),*<1!<.=('!*-),!
/9,24,&!')*(+!/.'!*-(.'1!=4*-4,!4*+!a<),(*)'1!EN3<.')*4.,!3'.&')0>!/.'!(N)03<(7!!V4:(,!*-(!5(,*')<!
403.'*),5(!./!*-(.'1!*.!*-(!(,*('3'4+(>!),2!*-(!5'954)<!'.<(!3<)1(2!?1!4,24:429)<!4,:(+*4&)*.'!&'),*+>!=(!
-):(!'(5.00(,2(2!4,!J-)3*('!e!*-)*!*-(!&'),*+!3'.&')0+!)*!?.*-!A8B!),2!A%8%!?(!)9&0(,*(27!
!

*=>-"9L:F-":7>-?H-)78@?L=K7:A9G-(?BL68:;<-

;-(!2')0)*45!403)5*!./!5.039*)*4.,!.,!)+*'.,.01!),2!)+*'.3-1+45+!4+!0),4/(+*(2!4,!0),1!=)1+7!
L.2(',!,90('45)<!5.2(+!)'(!,.=!?(4,&!9+(2!*.!+409<)*(!),2!9,2('+*),2!*-(!/.'0)*4.,!./!+*'95*9'(!4,!*-(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!;-(!/4,),54)<!+933.'*!/.'!*-(.'1!=4*-4,!*-(!A8B!%8;!%%V!3'.&')0!4+!'.9&-<1!e!3('5(,*!./!*-(!*.*)<!%8;!

?92&(*!),2>!/.'!5.03)'4+.,>!)?.9*!*(,!3('5(,*!./!?.*-!*-(!A8B!aT]!),2!CDE!a)'*45<(!%+*'.3-1+45+!?92&(*+7!

!"#$%!&"=!!4;,,+*)!<+*!8()*+,-.(/0(!836!0+(F+9+E.!)-5+*.

42[02JF! Z:IK<(!
VF!_X!

BC.RJCY!J7(5)>)@H!8>I!J7(5)6AH7?;7!058>(7! !$&!!!!
BC.!)(A<5!VJJ4.E!PJ2332E!PHM<5?>=587(5:;(:5<E!<(;&X!!!!!!!! !!$&+!!!!!!!!!
BC.R4W`!J7(5)6AH7?;7!8>I!P)7@)9)KH!YA<)5H! !!!&%!!!!!!!
BC.R4W`!4AH7?;7!.5)>(?<5!P<>(<57!!!!! V7<L<589X!
BJCJRJ\!!J7(5)6AH7?;7!YA<)5H!45)K58@!!!!!!!!!!!! !%&"!!!!!!
BJCJRJ\!!!05<8(![M7<5L8()5?<7!0[!45)K58@7!!!!!!! !!%&%!!!!!!!
\[3!!C;?<>(?=?;!\?7;)L<5H!(A5):KA!JIL8>;<I!P)@6:(?>K! !!-&,!!!!!!!
\[3RW?KA!3><5KH!4AH7?;7!YA<)5H!!!!!!!!!!!!!!!!!! !-!!!!!!!
\[3RB:;9<85!4AH7?;7!!YA<)5H!!!!!!!!!!!!!!!!!!!! !!+!!!!!!!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#_!

9,4:('+(>!*-(!(N3<.+4.,!./!0)++4:(!+*)'+>!*-(!(:.<9*4.,!./!.9'!+.<)'!+1+*(0!.:('!?4<<4.,+!.'!*'4<<4.,+!./!
1()'+>!),2!-.=!)!5.03<(N!(N3('40(,*!=.'Q+7!!;-(1!)'(!)<+.!(++(,*4)<!*.!3'.5(++4,&!)+*'.,.045)<!40)&(+!
=-.+(!+4P(+!,.=!(N5((2!.,(!?4<<4.,!?1*(+!R)!&4&)?1*(S!4,*.!2)*)!*-)*!)'(!9+)?<(!?1!*-(!)+*'.,.045)<!
5.009,4*17!!;-(!<)'&(+*!5.2(+!0)1!-):(!4,!(N5(++!./!)!04<<4.,!<4,(+!),2!'9,!.,!+93('5.039*('+!*-)*!-):(!
0.'(!*-),!$^^>^^^!5.'(+>!&(,(')*4,&!2)*)+(*+!*-)*!.55931!.,(!*'4<<4.,!?1*(+!R)!*(')?1*(S!./!+*.')&(7!!;-(+(!
5.2(+!)'(!,.=!),!4,24+3(,+)?<(!3)'*!./!*-(!)+*'.,.045)<!(,*('3'4+(7!!T.=(:('>!*-(1!./*(,!'(H94'(!*()0+!##!
+54(,*4+*+>!5.039*('!3'./(++4.,)<+>!)33<4(2!0)*-(0)*454),+>!),2!)<&.'4*-0!+3(54)<4+*+!##!*.!5'()*(>!
0)4,*)4,>!),2!5.,+*),*<1!2(:(<.3!*-(07!!!!

A8B>!A%8%>!),2!CDE!-):(!0)2(!+9?+*),*4)<!4,:(+*0(,*+!4,!-4&-!3('/.'0),5(!5.039*4,&!RTaJS!
.:('!*-(!<)+*!2(5)2(>!0)Q4,&!):)4<)?<(!5<.+(!*.!)!3(*)/<.3!./!+9+*)4,(2!5.039*(!3.=('!*.!*-(!)+*'.3-1+45+!
5.009,4*17!!895-!/)54<4*4(+!(,)?<(!59**4,&#(2&(!*-(.'(*45)<!5)<59<)*4.,+!),2!),)<1+(+!*-)*!39+-!*-(!
)+*'.3-1+45+!/'.,*4('7!B9*9'(!3'.&'(++!4,!+93('5.039*('!3.=('!=4<<!5.0(!/'.0!/9'*-('!3)')<<(<4P)*4.,>!=4*-!
*-(!<)'&(+*!+1+*(0+!(:.<:4,&!/'.0!$^\#$^"!3'.5(++.'!5.'(+!*.2)1!*.!3('-)3+!$^d#$^_!5.'(+!?1!*-(!(,2!./!
*-(!2(5)2(K7!!

;-(+(!5)3)?4<4*4(+!=4<<!(,)?<(!H9)<4*)*4:(<1!,(=!3-1+45)<!0.2(<4,&e7!EN3<.4*4,&!*-(!,(=!5.039*('!
+1+*(0+!=4<<!'(H94'(!,(=!+./*=)'(!5.2(+!),2!+9+*)4,(2!+933.'*!/.'!/.59+(2!'(+()'5-!&'.93+7!!%*!*-(!+)0(!
*40(>!+*')*(&45!?)<),5(!+-.9<2!?(!0)4,*)4,(2!?(*=((,!4,:(+*0(,*!4,!TaJ!),2!-)'2=)'(!'(+.9'5(+!/.'!
4,24:429)<!4,:(+*4&)*.'+!),2!6,4:('+4*1#2(3)'*0(,*#+5)<(!5<9+*('+>!=-45-!)'(!5'4*45)<!/.'!(N3<.')*.'1!),2!
+0)<<('#+5)<(!3'.M(5*+!),2!/.'!*')4,4,&!./!+*92(,*+7!
-

">7>9@A=-,>8M?@N7-:;-*=>?@>8:A9G-9;F-(?BL6898:?;9G-)78@?L=K7:A7--

%!<)'&(!,90?('!./!*-(!*-(.'(*45)<!5-)<<(,&(+!3.+(2!?1!*-(!854(,5(!B'.,*4('!a),(<+!)'(!./!)!+5)<(!
),2!5.03<(N4*1!*-)*!'(H94'(!+9+*)4,(2>!09<*4#4,+*4*9*4.,)<!5.<<)?.')*4.,+!./!*-(.'4+*+>!5.039*)*4.,)<!
)+*'.3-1+454+*+>!.?+(':('+!),2!(N3('40(,*('+7!!;-('(!4+!59''(,*<1!,.!0(5-),4+0!*.!+933.'*!*-(+(!
5..'24,)*(2!(//.'*+!)*!*-(!'(H94'(2!<(:(<!4,!*-(!68I!-.=(:('>!+955(++/9<!0.2(<+!/.'!+95-!5..'24,)*(2!
(//.'*+!(N4+*!4,!E9'.3(d7!D33.'*9,4*4(+!9+(2!*.!(N4+*!/.'!+95-!0(2490#+5)<(!&'.93!(//.'*+!4,!*-(!A%8%!
%;a!3'.&')0>!?9*!0.'(!'(5(,*<1!%;a!-)+!?((,!/.59+(2!.,!4,24:429)<+!),2!+0)<<!+4,&<(#4,+*4*9*4.,!
&'.93+7!%33'.3'4)*(<1!/.59+(2!),2!<(2!'(+()'5-!5.<<)?.')*4.,+!),2!,(*=.'Q+!)'(!f(//.'*+!./!+5)<(g!*-)*!5),!
0)Q(!<.,&#*('0!4,:(+*0(,*+!4,!3('+.,,(<>!5.039*4,&>!),2!+54(,*4/45!,(*=.'Q4,&!9,4H9(<1!(//(5*4:(!4,!
*)5Q<4,&!+.0(!./!*-(!0.+*!24//459<*!3'.?<(0+!4,!0.2(',!)+*'.3-1+45+7!!

-

"#(+EE#,4)*'+,O-)-;>M-L@?<@9B-?H-">7>9@A=-,>8M?@N7-:;-*=>?@>8:A9G-9;F-

(?BL6898:?;9G-)78@?L=K7:A7-97-F:7A677>F-:;-(=9L8>@-P-7=?6GF-Q>-H6;F>F-QK-4+#R-,)0)R-

9;F-,02S--*=>-L@?<@9B-M?6GF-76LL?@8-@>7>9@A=-:;-7:I-8?->:<=8-H?A67-9@>97-8=98-A?J>@-B9T?@-

8=>?@>8:A9G-U6>78:?;7-@9:7>F-QK-8=>-76@J>K-0A:>;A>-2@?;8:>@-!9;>G7S!
!

;-(!,(*=.'Q+!=.9<2!?(!2(:.*(2!*.!)!+3(54/45!3'.?<(0!.'!*.345!*-)*!4+!?(<4(:(2!*.!?(!'43(!/.'!)!
?'()Q*-'.9&-!=4*-4,!/4:(!1()'+7!8(<(5*4.,!5'4*('4)!=.9<2!4,5<92(!*-(!2(&'((!./!5'.++#4,+*4*9*4.,)<!+1,('&1!
4,!*-(!,(*=.'Q!),2!4*+!3<),,(2!'.<(!4,!*')4,4,&!),2!0(,*.'4,&!*-(!,(N*!&(,(')*4.,!./!'(+()'5-('+7!B9,24,&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K!895-!<)'&(!4,5'()+(+!4,!3'.5(++4,&!5)3)?4<4*1!5)''1!403<45)*4.,+!/.'!*-(!)0.9,*!./!3.=('!),2!5..<4,&!*-)*!=4<<!

?(!,(5(++)'17!D,!*-(!3'(+903*4.,!*-)*!*-(!*.*)<!3.=('!9+)&(!5),,.*!4,5'()+(!+4&,4/45),*<1!4,!)!f&'((,g!5.039*4,&!
/9*9'(>!0)M.'!)2:),5(+!4,!5-43!2(+4&,!),2!+3(54)<!39'3.+(!+./*=)'(!=4<<!?(!,(5(++)'17!

e!8409<)*4.,+!4,!5.+0.<.&45)<!+*'95*9'(!/.'0)*4.,>!&)<)N1!/.'0)*4.,>!+*(<<)'!(:.<9*4.,>!+93(',.:)!(N3<.+4.,+>!
&)00)!')1!?9'+*+>!+*)'!/.'0)*4.,>!3<),(*!/.'0)*4.,>!),2!-4&-#(,('&1!3)'*45<(!)55(<(')*4.,>!)'(!M9+*!)!/(=!(N)03<(!
)'()+7!

d!%+!),!(N)03<(>!*-(!!C(9*+5-(!B.'+5-9,&+&(0(4,+5-)/*!R;-(!V('0),!W(+()'5-!B.9,2)*4.,S!-)+!(+*)?<4+-(2!
fa'4.'4*1!a'.&')0+g!*-)*!(,)?<(!<)'&(!5..'24,)*(2!*-(.'1!(//.'*+7!!%,!(N)03<(!./!)!'(5(,*<1!(+*)?<4+-(2!!a'4.'4*1!
a'.&')0!4+!fO4*,(++(+!*.!J.+045!T4+*.'1@!B.'0)*4.,!),2!(:.<9*4.,!./!&)<)N4(+>!?<)5Q!-.<(+>!),2!*-(4'!(,:4'.,0(,*g7!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$^!

=.9<2!,.'0)<<1!?(!/.'!)!/4:(#1()'!3('4.2!),2!*-(!(,*4'(!3'.&')0!=.9<2!?(!+9?M(5*!*.!)!+(,4.'!'(:4(=!)/*('!
/4:(!1()'+7!;-(+(!,(*=.'Q+!/9</4<<!)!24//('(,*!'.<(!/'.0!*-(!A%8%!%+*'.3-1+45)<!;-(.'1!a'.&')0!),2!*-(!
A8B!%%V!a'.&')0!),2!+-.9<2!,.*!?(!/9,2(2!)*!*-(4'!(N3(,+(7!B.'!A8BZ+!%%V!3'.&')0!*-(!+955(++!')*(!
/.'!*-(.'1!3'.3.+)<+!4+!'.9&-<1!bej7!
-

4)*)-),4-0+2*V)"#-

;-(!+54(,*4/45!'45-,(++!),2!(N*(,*!./!)+*'.,.045)<!2)*)+(*+!4+!4,5'()+4,&!')342<17!;-(!+4P(+!./!
0.2(',!2)*)?)+(+!-):(!&'.=,!.:('!*-(!3)+*!2(5)2(!4,!*.!*-(!!3(*)?1*(!!R.,(!04<<4.,!&4&)?1*(+S!'),&(>!=4*-!
3'(+(,*!&'.=*-!./!'.9&-<1!^7G!3(*)?1*(+!3('!1()'7!J-)<<(,&(+!/.'!2)*)!)'5-4:4,&!=4<<!4,5'()+(!2')0)*45)<<1!
4,!*-(!/9*9'(7!!!;-(!5.004**((Z+!*.3#'),Q(2!&'.9,2!3'.M(5*>!*-(!Y)'&(!81,.3*45!89':(1!;(<(+5.3(!RY88;S>!
(N3(5*+!4*+!)'5-4:(!*.!&'.=!?1!)!3(*)?1*(!3('!0.,*-7!!!%!5.03<(*(!8l%!.3(')*(2!4,!*-(!0),,('!./!*-(!
mY%!.'!%YL%!=.9<2!.3(')*(!4,!*-(!*-.9+),2!3(*)/<.3!.'!(N)/<.3!R.,(!*-.9+),2!3(*)/<.3+S!+5)<(!
5.03)'(2!*.!*-(!3(*)/<.3!./!+9+*)4,(2!3.=('!5.,+90(2!?1!59''(,*!)+*'.,.045)<!5.039*4,&7!!!a'.3('!
0)4,*(,),5(!),2!)55(++4?4<4*1!./!*-(+(!)'5-4:(+!4+!(++(,*4)<!*.!.3*404P4,&!+54(,*4/45!'(*9',>!(+3(54)<<1!/.'!
Y88;!+*924(+!./!*'),+4(,*!),2!*40(!:)'4)?<(!3-(,.0(,)!=-('(!')342!):)4<)?4<4*1!./!:)<42)*(2!2)*)!=4<<!?(!
5'4*45)<7!!

%+!24+59++(2!4,!J-)3*('!b>!*-(!%%%J!5),!3<)1!)!Q(1!'.<(!4,!3'.:424,&!*)5*45)<!)2:45(!*.!CDE>!
A%8%>!),2!A8B!.,!*-(!+933.'*!./!2)*)!)'5-4:4,&!),2!24++(04,)*4.,>!),2!2)*)!),)<1+4+!+./*=)'(!/9,24,&!
)5'.++!*-(!*-'((!)&(,54(+!'(<)*4:(!*.!*-(!)&(,54(+Z!3'.&')00)*45!,((2+!)+!42(,*4/4(2!?1!%+*'.G^$^7!!F,!
3)'*459<)'>!*-(!.3*40)<!4,/')+*'95*9'(!/.'!*-(!59')*4.,!./!)'5-4:)<!+3)5(!),2!&'.9,2#?)+(2!2)*)!/'.0!
/(2(')<<1!+933.'*(2!04++4.,+c/)54<4*4(+!=4<<!,((2!3('4.245!)**(,*4.,7!

4989-)@A=:J>7-

C)*)!)'5-4:(+!)'(!5(,*')<!*.!)+*'.,.01!*.2)1>!),2!*-(4'!403.'*),5(!5.,*4,9(+!*.!&'.=7!;-(!
+54(,5(!403)5*!./!*-(+(!)'5-4:(+!4+!<)'&(!),2!4,5'()+4,&!')342<17!a)3('+!?)+(2!.,!)'5-4:)<!2)*)!/'.0!*-(!
T9??<(!83)5(!;(<(+5.3(!,.=!.9*,90?('!*-.+(!?)+(2!.,!,(=!.?+(':)*4.,+!4,!),1!1()'!),2!4,5<92(!+.0(!
./!*-(!-4&-(+*#403)5*!+54(,5(!/'.0!*-(!T8;>!)+!+-.=,!4,!B4&9'(+!"#K!),2!"#e7!C)*)!/'.0!*-(!G!L45'.,!%<<!
8Q1!89':(1!RGL%88S!),2!*-(!8<.),!C4&4*)<!8Q1!89':(1!R8C88S>!=-45-!=('(!?.*-!2(+4&,(2!)+!)'5-4:)<!
3'.M(5*+>!<(2!*.!0.'(!*-),!$\^^!),2!GK"^!'(/('((2!3)3('+!4,!*-(!3)+*!2(5)2(>!'(+3(5*4:(<1>!=4*-!*-(!
+54(,*4/45!.9*39*!5.,*4,94,&!*.!4,5'()+(!=(<<!)/*('!*-(!5.03<(*4.,!./!*-(+(!+9':(1+7!!

a9?<45<1!)55(++4?<(!2)*)!)'5-4:(+!5),!09<*43<1!*-(!+54(,*4/45!403)5*!./!)!/)54<4*1!.'!04++4.,!/.'!)!
/')5*4.,!./!*-(!5)34*)<!),2!.3(')*4,&!5.+*+!./!*-.+(!/)54<4*4(+!.'!04++4.,+7!;-(!2)*)!(N3<.+4.,!),2!*-(!<.,&#
*('0!,((2!/.'!*-(!)?4<4*1!*.!5'.++#5.''(<)*(!(,.'0.9+!2)*)+(*+!'(H94'(!)'5-4:)<!2)*)!3'(+(':)*4.,!?(1.,2!
*-(!<4/(!./!3'.M(5*+!),2!*-(!2(:(<.30(,*!./!,(=!),)<1+4+!),2!2)*)!04,4,&!*..<+7!!;-(!(+*)?<4+-0(,*!.:('!
*-(!3)+*!2(5)2(!./!)!A)*4.,)<!m4'*9)<!D?+(':)*.'1>!)!*.3!'(5.00(,2)*4.,!./!*-(!<)+*!2(5)2)<!+9':(1!),2!
3)'*!./!),!F,*(',)*4.,)<!m4'*9)<!D?+(':)*.'1!4,4*4)*4:(>!-)+!3'.295(2!=42(<1!)55(3*(2!+*),2)'2+!/.'!2)*)!
/.'0)**4,&>!59')*4.,>!),2!*-(!4,/')+*'95*9'(!./!)!5.00.,!9+('!4,*('/)5(7!!;-(+(!+*),2)'2+!-):(!*-(!
3.*(,*4)<!*.!+9?+*),*4)<<1!(,-),5(!*-(!5.<<(5*4:(!:)<9(!./!)'5-4:)<!2)*)+(*+7!!

A%8%!-)+!'(&)'2(2!2)*)!-),2<4,&!),2!)'5-4:4,&!)+!),!4,*(&')<!3)'*!./!+3)5(!04++4.,+7!F*!-)+!
(+*)?<4+-(2!)!,(*=.'Q!./!2)*)!5(,*('+!*.!-.+*!2)*)!/'.0!*-(4'!04++4.,+>!),2!)!A)*4.,)<!%5)2(04(+!'(3.'*_!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

_!a.'*)<+!*.!*-(!9,4:('+(@!;-(!A%8%!%+*'.,.01!854(,5(!J(,*('+>!A)*4.,)<!%5)2(04(+!a'(++>!O)+-4,&*.,!CJ>!
G^^e7!!;-4+!'(3.'*!(03-)+4P(+!*-(!'.<(!./!A%8%!)'5-4:(+!4,!)<<.=4,&!)+*'.,.0('+!*.!(N)04,(!2)*)!.,!)!3)'*459<)'!
*)'&(*!+(*!)5'.++!)!'),&(!./!=):(<(,&*-+@!fA.*!.,<1!)'(!*-(!)'5-4:(+!*-(!Q((3('+!./!*-(!')=!.?+(':)*4.,+>!?9*!*-(1!
)<+.!3'.:42(!24'(5*!)55(++!*.!5)<4?')*(2!:('+4.,+!./!*-(4'!2)*)!3'.295*+>!=4*-!.,<4,(!2.590(,*)*4.,!),2!+()'5-)?<(!
2)*)?)+(+!<4,Q(2!*.!*-(!<4*(')*9'(7!;-4+!f+-'4,Q#=')33(2g!/()*9'(!./!0.2(',!)'5-4:(+!0)Q(+!4*!()+4('!/.'!)+*'.,.0('+!
*.!5.0?4,(!2)*)!)5'.++!:)'4.9+!+9?24+543<4,(+>!)!*)+Q!*-)*!=.9<2!-):(!?((,!24//459<*!(:(,!)!/(=!1()'+!)&.!=-(,!)<<!
)+*'.,.0('+!-)2!*-(4'!.=,!+(*+!./!*..<+!),2!242!0.+*!./!*-(!2)*)!'(295*4.,!*-(0+(<:(+7g!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$$!

<)92(2!*-(4'!(//454(,517!;-4+!+933.'*!,.=!3'.:42(+!*-(!0)M.'!'(*9',!.,!*-(!5.,+42(')?<(!4,:(+*0(,*+!*-(!
)&(,51!-)+!0)2(!4,!*-(!V'()*!D?+(':)*.'4(+!),2!.*-('!/)54<4*4(+!.:('!*-(!3)+*!G^!1()'+7!!;-(!'(3.'*!)<+.!
/.9,2!*-)*!*-(!5.,+.<42)*4.,!./!)'5-4:(+!)*!)!+0)<<!,90?('!./!/)54<4*4(+!4+!(//454(,*>!5.+*#(//(5*4:(>!),2!
+(':(+!*-(!+54(,*4/45!5.009,4*1!=(<<7!

D,!*-(!&'.9,2>!0)M.'!+9':(1+>!+95-!)+!GL%88!),2!8C88!4,!*-(!.3*45)<c4,/')'(2>!*-(!BFW8;!),2!
Am88!')24.!5.,*4,990!+9':(1+>!),2!*-(!%YB%!TF!),2!39<+)'!+9':(1+>!-)2!)'5-4:(+!?94<*!4,*.!*-(4'!
3'.&')0+7!!W)24.!4,*('/('.0(*('+!&(,(')<<1!-):(!+*),2)'24P(2!.?+(':4,&!3'.*.5.<+!*-)*!0)Q(!4*!
+*')4&-*/.'=)'2!*.!)'5-4:(!*-(!2)*)!*)Q(,7!W)24.!*(<(+5.3(+!.3(')*4,&!)+!+4,&<(!)3('*9'(+!),2!&'.9,2#?)+(2!
.3*45)<c4,/')'(2!*(<(+5.3(!9+('!/)54<4*4(+!-):(>!4,!<)'&(!0()+9'(!=4*-!*-(!(N5(3*4.,!./!*-(!V(04,4!
D?+(':)*.'1>!,.*!1(*!2(:(<.3(2!),!)'5-4:4,&!59<*9'(>!*-.9&-!0.+*!0)M.'!/)54<4*4(+!2.!f+):(!*-(!?4*+g!./!
')=!2)*)7!!a)'*<1>!*-4+!4+!29(!*.!*-(!24//459<*1!),2!5.,+(H9(,*!5.+*!./!)'5-4:4,&!2)*)!*)Q(,!9,2('!)!
09<*43<454*1!./!.?+(':4,&!0.2(+7!%<*-.9&-!5.+*#?(,(/4*!5.,+42(')*4.,+!09+*!?(!=(4&-(2>!&4:(,!*-(!59''(,*!
*'(,2+!4,!*-(!2(0),2!/.'!)'5-4:(2!2)*)!),2!*-(!&'.=*-!./!3'4:)*(#39?<45!*(<(+5.3(!3)'*,('+-43+>!=(!/4,2!4*!
-4&-<1!2(+4')?<(!/.'!&'.9,2#?)+(2!*(<(+5.3(+!*.!0)Q(!2)*)!)'5-4:4,&!),!4,*(&')<!3)'*!./!*-(4'!.3(')*4.,+!4,!
*-(!/9*9'(7!!!

!
./0123!$"#!!B:@M<5!)=!8>>:89!6:M9?;8(?)>!:7?>K!W:MM9<!Y<9<7;)6<!I8(8&!!YA<!6:M9?;8(?)>7!A8L<!M<<>!
I?L?I<I!?>()!>)>"85;A?L89!686<57!D5?((<>!MH!(A<!)5?K?>89!?>L<7(?K8()57!VM9:<XE!()(899H!85;A?L89!
6:M9?;8(?)>7!>)(!?>L)9L?>K!8>H!)=!(A<!)5?K?>89!65)6)7<57!VH<99)DXE!8>I!686<57!(A8(!?>;9:I<!I8(8!=5)@!
@:9(?69<!65)6)7897!D?(A!7)@<!M<?>K!85;A?L89!8>I!7)@<!>)(!V5<IX&!!YA<!>:@M<5!)=!85;A?L89!686<57!A87!
<U;<<I<I!(A<!>:@M<5!)=!4/"9<I!686<57!7?>;<!%--#&!P):5(<7H!)=!2?;A85I!a&!bA?(<!VC68;<!Y<9<7;)6<!
C;?<>;<!/>7(?(:(<X&!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$G!

!
%'5-4:(+!./!(4*-('!')=!.'!3'.5(++(2!2)*)!+-.9<2!5.,*)4,!5.03<(*(!5)<4?')*4.,!4,/.'0)*4.,>!)!2)*)!

3'.5(++4,&!-4+*.'1!),2c.'!*-(!+./*=)'(!*.!3'.5(++!*-(!2)*)>!),2!)55(++!*.!*..<+!*.!),)<1P(!*-(!2)*)7!;-(!
/.'0)*!+-.9<2!?(!m4'*9)<!D?+(':)*.'1#5.03<4),*!=-('(!*-4+!4+!5.+*#(//(5*4:(7!!%+*'.,.045)<!<4?')'4),+!),2!
2)*)!)'5-4:4+*+!+-.9<2!?(!4,:.<:(2!4,!0(*)2)*)!2(+4&,!),2!59')*4.,7!!O-4<(!A%8%!-)+!),!(+*)?<4+-(2!
3.<451!=-('(?1!)'5-4:4,&!),2!39?<45!)55(++!4+!'(H94'(2!),2!5.+*+!)'(!4,5<92(2!4,!04++4.,!?92&(*+>!A8B!
-)+!,.!5.,+4+*(,*!3.<4517!!B4,),54)<!+933.'*!0)2(!):)4<)?<(!9,2('!)&(,51!3(('#'(:4(=!3'.5(++(+!=.9<2!
(,)?<(!(N4+*4,&!.?+(':)*.'4(+!*.!403<(0(,*!+95-!)'5-4:(+7!CDE!-)+!)!59<*9'(!*-)*!+933.'*+!0.2(',!2)*)!
-),2<4,&!),2!3'92(,*!+(<(5*4.,!./!=-45-!2)*)!*.!)'5-4:(7!F*!2.(+!,.*!-):(!)!59<*9'(!./!39?<45!)55(++!?9*!-)+!
)2)3*(2!=(<<!*.!+95-!3')5*45(!4,!4*+!5.<<)?.')*4.,+!=4*-!)+*'.3-1+454+*+7!
!

"#(+EE#,4)*'+,O-!@?L?79G7-H?@-;>M-B9T?@-<@?6;FWQ97>F-H9A:G:8:>7-9;F-:;78@6B>;87-

M:8=-7:<;:H:A9;8-H>F>@9G-H6;F:;<-7=?6GF-Q>-@>U6:@>F-97-9-B988>@-?H-9<>;AK-L?G:AK-8?-:;AG6F>-9-

LG9;-9;F-:H-;>A>779@K-9-Q6F<>8-H?@->;76@:;<-9LL@?L@:98>-F989-9AU6:7:8:?;R-L@?A>77:;<R-

9@A=:J:;<R-9;F-L6QG:A-9AA>77-9H8>@-9-76:89QG>-L@?L@:>89@K-L>@:?FS-

-

;.!?(!3')5*45)<!),2!5.+*#(//(5*4:(>!*-4+!'(H94'(0(,*!+-.9<2!?(!<404*(2!*.!2)*)!*-)*!)'(!'()+.,)?<1!
<4Q(<1!*.!?(!./!4,*('(+*!*.!.*-('!9+('+>!/.'!(N)03<(!<)'&(!+9':(1!3'.&')0+!),2!.*-('!+4&,4/45),*!aF#<(2!
(//.'*+!4,!.3*45)<c4,/')'(2!),2!')24.!)+*'.,.017!!;-(!5.004**((!/9'*-('!5.,5<92(+!*-)*!39?<45!/9,2+!5.9<2!
+933.'*!39?<45!)'5-4:4,&!./!2)*)!/'.0!/)54<4*4(+!*-)*!)'(!/9<<1!/9,2(2!/'.0!3'4:)*(!+.9'5(+>!+-.9<2!+95-!

!
./0123!$",!W?KA9H!;?(<I!WCY!6:M9?;8(?)>!M<(D<<>!!**,!8>I!%---&!!J99!,!!686<57!D?(A!@)5<!(A8>!!$-!
;?(8(?)>7!87!)=!F85;A!%--*!85<!?>;9:I<I!?>!(A<!78@69<&!!B)(<!(A<!H"8U?7!?7!9)K85?(A@?;&!!Y)(899H!85;A?L89!
686<57!@8N<!:6!+,c!)=!(A<!78@69<&!!P):5(<7H!)=!2?;A85I!a&!bA?(<!VC68;<!Y<9<7;)6<!C;?<>;<!/>7(?(:(<X&!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$b!

+933.'*!?(!3'.3.+(2!),2!-4&-<1!'(:4(=(27!a'.3.+)<+!*.!A8BZ+!%+*'.,.01!),2!%+*'.3-1+45+!V'),*+!
3'.&')0!.'!*.!*-(!%;F!3'.&')0!5.9<2!4,5<92(!+933.'*!/.'!*-(!2(:(<.30(,*!./!+./*=)'(!*..<+!'(<)*(2!*.!
2)*)!'(295*4.,!),2!),)<1+4+>!),2!)'5-4:4,&7!

i(5)9+(!2)*)!)'5-4:(+!)'(!+.!5(,*')<!*.!0.2(',!)+*'.,.01>!4*!4+!)!0)**('!./!5.,5(',!*-)*!,.!0.2(<!
(N4+*+!/.'!<.,&#*('0!3'(+(':)*4.,!R59')*4.,S!./!&'.9,2#?)+(2!2)*)!.,5(!.?+(':4,&!3'.M(5*+!.'!/)54<4*4(+!)'(!
,.!<.,&('!/9,2(2$^7!!F,!.'2('!*.!'()<4P(!*-(!/9<<!?(,(/4*!./!&'.9,2#?)+(2!2)*)>!(+3(54)<<1!/'.0!+9':(1+>!4*!4+!
*-('(/.'(!,(5(++)'1!/.'!A8B!*.!)2.3*!A%8%Z+!0.2(<!./!<.,&#<4:(2!2)*)!)'5-4:(!5(,*('+!R<4Q(!Fa%J>!
L%8;>!TE%8%WJS!),2!)<+.!*-(!J),)24),!%+*'.,.01!C)*)!J(,*('!RJ%CJS!/.'!<.,&#*('0!59')*4.,!./!
2)*)>!=4*-!5)3)?4<4*4(+!+404<)'!*.!=-)*!)'(!):)4<)?<(!*-'.9&-!(N4+*4,&!+955(++/9<!)'5-4:(+7!!

%!5..'24,)*(2!4,*('#)&(,51!(//.'*!=4<<!?(!3)'*459<)'<1!403.'*),*!=4*-!*-(!)2:(,*!./!*-(!3(*)?1*(#
+5)<(!+9':(1+!),*4543)*(2!4,!*-(!/9*9'(7!%,!(N)03<(!./!),!.33.'*9,4*1!=-('(!*-('(!4+!)!3.++4?<(!+1,('&1!4,!
5.0?4,4,&!&'.9,2#?)+(2!),2!+3)5(!2)*)!4+!+.<)'!3-1+45+7!;-(!')342<1!&'.=4,&!2)*)?)+(!/'.0!(N4+*4,&!
/)54<4*4(+!4,5<924,&!8CD!3'(+(,*+!),!.33.'*9,4*1!*.!5.0?4,(!5.03<(0(,*)'1!2)*)+(*+!!4,!.'2('!*.!&(*!)!
?)<),5(2!:4(=!./!*-(!21,)045!+9,7!;-4+!4,:(+*0(,*!4+!<4Q(<1!*.!3)1!)!<)'&(!24:42(,2!=-(,!%;8;!5.0(!.,!
<4,(!4,!G^$e7;-(!'(5(,*!'(3.'*!fY.,&#Y4:(2!C4&4*)<!C)*)!J.<<(5*4.,+@!E,)?<4,&!W(+()'5-!),2!E295)*4.,!4,!
*-(!G$+*!J(,*9'1>g!?1!*-(!A)*4.,)<!854(,5(!i.)'2>!),2!*-(!A)*4.,)<!%5)2(04(+!'(3.'*!fE,+9'4,&!*-(!
F,*(&'4*1>!%55(++4?4<4*1>!),2!8*(=)'2+-43!./!W(+()'5-!C)*)!4,!*-(!C4&4*)<!%&(>g!'(5.&,4P(2!*-(!&'.=4,&!
403.'*),5(!./!<.,&#*('0!59')*4.,>!),2!*-(!A8i!'(3.'*!'(5.00(,2(2!*-)*!*-(!A8B!2(:(<.3!)!&<.?)<!
+*')*(&1!*.!)22'(++!4*7!;-(!A8B!D//45(!./!J1?('4,/')+*'95*9'(!C)*)A(*!3'.&')0!R89+*)4,)?<(!C4&4*)<!C)*)!
a'(+(':)*4.,!),2!%55(++!A(*=.'Q!a)'*,('+S>!=-45-!4+!3)'*,('4,&!=4*-!'(+()'5-!4,+*4*9*4.,+!*.!2(:(<.3!2)*)!
3'(+(':)*4.,!/)54<4*4(+!./!!&(,(')<!9*4<4*1!*.!*-(!'(+()'5-!5.009,4*1!),2!=-45-!4,5<92(+!3)'*4543)*4.,!?1!
)+*'.,.0('+>!4+!),!403.'*),*!/4'+*!+*(3!4,!*-(!3'.5(++7!
!

"#(+EE#,4)*'+,O--,02R-,)0)R-9;F-4+#-7=?6GF-LG9;-H?@->HH>A8:J>-G?;<W8>@B-

A6@98:?;-?HR-9;F-9AA>77-8?R-G9@<>-978@?;?B:A9G-F989-7>87-9H8>@-A?BLG>8:?;-?H-8=>-B:77:?;7-?@-

L@?T>A87-8=98-L@?F6A>F-8=>7>-F989R-<:J>;-8=>-G:N>GK-H686@>-7A:>;8:H:A-Q>;>H:8-?H-8=>-F989S---

,)0)-A6@@>;8GK-76LL?@87-M:F>GK-67>F-A6@98>F-F989-9@A=:J>7R-9;F-7:B:G9@-F989-A6@98:?;-

B?F>G7-A?6GF-Q>-9F?L8>F-QK-,02-9;F-4+#S-

;-(!5.004**((!(+*40)*(2!*-(!5.+*!./!)5-4(:4,&!*-(+(!2)*)!)'5-4:4,&!&.)<+!.,!*-(!?)+4+!./!),!
4,/.'0)<!+9':(1!./!(N4+*4,&!)'5-4:(+7!!C)*)!&)*-('(2!?1!*-(!+9':(1n+!4,/')+*'95*9'(!+*921!&'.93+!4,245)*(+!
*-)*!)224,&!)!,(=!+9':(1!+404<)'!*.!8C88!*.!*-(!3.'*/.<4.!./!),!(N4+*4,&!)'5-4:(!5(,*('!=.9<2!
4,:.<:(!+*)'*93!5.+*+!./!)?.9*![^7\L!R)33'.N40)*(<1![^7$"L!/.'!3('+.,,(<!),2!![^7G"L!/.'!-)'2=)'(S!
),2!),!),,9)<!.3(')*4,&!?92&(*!./!)?.9*![^7GL#[^7bL!R[^7$"L!/.'!3('+.,,(<!),2!*-(!'(0)4,2('!/.'!
0)4,*(,),5(!),2!93&')2(S7!!8*)'*4,&!)!,(=!)'5-4:(!/'.0!+5')*5-!=.9<2!?(!+4&,4/45),*<1!0.'(!(N3(,+4:(>!
+.!4*!=.9<2!!?(!3)'*459<)'<1!5.+*#(//(5*4:(!/.'!A8B!),2!CDE!*.!5..'24,)*(!=4*-!A%8%!!*.!9+(!(N4+*4,&!
)'5-4:(!),2!2)*)!24+*'4?9*4.,!5(,*('+7!;-4+!=.9<2!)22!!*-(!+54(,*4/45!)2:),*)&(!./!-):4,&!)!5.'(!./!'(+42(,*!
)+*'.,.0('+>!!5.039*('!+54(,*4+*+>!),2!*(5-,45)<!+933.'*!+*)//7$$!!8933.'*4,&!)224*4.,)<!)'5-4:4,&!),2!
<.,&#*('0!59')*4.,!/.'!)!/(=!(N4+*4,&!.?+(':)*.'4(+!),2!4,+*'90(,*+!=.9<2!5.+*!'.9&-<1![$"L!3('!2(5)2(7!
A90('45)<!5.2(+!5.9<2!)<+.!?(!59')*(27!
!

4989-">F6A8:?;-9;F-);9GK7:7-0?H8M9@>--

L)M.'!4,+*'90(,*+!=4*-!=42(!39?<45!9+(!.,!/(2(')<<1!+933.'*(2!*(<(+5.3(+!),2!/)54<4*4(+!=.9<2!
?(,(/4*!&'()*<1!/'.0!343(<4,(+!*-)*!2(<4:('!5)<4?')*(2!2)*)!),2!2)*)!3'.295*+!/.'!+*.')&(!4,!)!39?<45!)'5-4:(7!
V(,(')<#39'3.+(!5.009,4*1!),)<1+4+!+./*=)'(!3)5Q)&(+!<4Q(!*-(!FW%B!),2!%Fa8!3)5Q)&(+!59''(,*<1!9+(2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$^!%,!(N5(3*4.,!4+!*-(!GL%88!+9':(1!=-45-!'(+42(+!=4*-4,!*-(!F,/')W(2!854(,5(!%'5-4:(!)*!Fa%J7!
$$B.'!)!5.31!./!*-4+!AWJ!'(3.'*!-**3@cc===7,)37(29c5)*)<.&73-3h'(5.'2o42p$$_^_7!!%55(++(2!L)1!G^$^7!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$\!

?1!.3*45)<!),2!')24.!)+*'.,.0('+!)'(!.:('!*-4'*1!1()'+!.<2!),2!=4<<!,.*!?(!)?<(!*.!-),2<(!/9*9'(!,((2+7!!F,!
)224*4.,>!+3(54)<4P(2!3'.&')0+!/.'!)9*.0)*(2!2)*)!-),2<4,&!*)+Q+!)5'.++!0),1!)'()+!./!)+*'.,.01!),2!
)+*'.3-1+45+!09+*!?(!='4**(,7!A(=!3)5Q)&(+!5)3)?<(!./!-),2<4,&!<)'&(!2)*)+(*+!)'(!9'&(,*<1!,((2(27!;-(+(!
)'(!<4Q(<1!*.!?(!5'()*(2!),2!(03<.1(2!=4*-4,!)!5.00.,#9+(!(,:4'.,0(,*7!B<(N4?4<4*1>!.3(,,(++>!),2!
3<)*/.'0!4,2(3(,2(,5(>!0.29<)'4*1>!),2!39?<45!24++(04,)*4.,!)'(!(++(,*4)<!*.!*-4+!(//.'*7!B.59+(2!
4,:(+*0(,*!4,!)!+('4(+!./!+0)<<#+5)<(!4,4*4)*4:(+!/.'!5.00.,!*..<!2(:(<.30(,*!),2!*-(!5.<<(5*4.,!./!*-.+(!
*..<+!4,!)!39?<45!3.'*)<!0)1!?(!*-(!0.+*!5.+*#(//(5*4:(!)33'.)5->!)<*-.9&-!*-('(!)'(!9,2.9?*(2<1!+1,('&4(+!
=4*-!*-(!343(<4,(!2(:(<.30(,*!,((2(2!/.'!*-(!<)'&(#+5)<(!3'.M(5*+7!B9'*-('>!5(,*')<!2)*)!)'5-4:(+>!4,!=-45-!
=(!-):(!'(5.00(,2(2!)<<!/9*9'(!0)M.'!3'.M(5*+!3)'*4543)*(>!5.9<2!0)4,*)4,!59''(,*!+./*=)'(!:('+4.,+!),2!
3'.:42(!5.009,4*1!)55(++!),2!2.590(,*)*4.,!/.'!&(,(')<!'(295*4.,!*..<+7!!!!
-

E#4'$EW0()&#-)(*'C'*'#0-

%!0)M.'!'(5.00(,2)*4.,!./!*-4+!'(3.'*>!24'(5*(2!*.!?.*-!*-(!&'.9,2!),2!*-(!+3)5(!3'.&')0+>!4+!
*-)*!0.'(!+933.'*!+-.9<2!?(!24'(5*(2!*.=)'2+!)5*4:4*4(+!./!4,*('0(24)*(!+5)<(7!F,!+3)5(!*-4+!'(/('+!(N3<454*<1!
*.!A%8%Z+!EN3<.'('!),2!+9?.'?4*)<!3'.&')0+>!=-45-!)'(!?.*-!'(5.00(,2(2!/.'!/9,24,&!4,5'(0(,*+!4,!
J-)3*('!e7!D,!*-(!&'.9,2>!*-(!5.004**((!(,2.'+(+!*-(!'(5.00(,2)*4.,+!./!+(:(')<!3'(:4.9+!)2:4+.'1!
&'.93+!*.!A8B!*-)*!*-('(!?(!042#+5)<(!/9,24,&!.33.'*9,4*4(+!),2!'(5.00(,2+!4,!J-)3*('!e!)!,(=!
5.03(*(2!3'.&')07!!L(2490!+5)<(!3'.&')0+!),2!(N3('40(,*+!.//('!(N5(<<(,*!'(*9',!/.'!*-(!4,:(+*0(,*>!
),2!)'(!(++(,*4)<!/.'!(,)?<4,&!/<(N4?<(!'(+3.,+(!*.!,(=!+54(,*4/45!.33.'*9,4*4(+>!/.'!2(0.,+*')*4,&!,.:(<!
*(5-,4H9(+!),2!4,+*'90(,*+>!),2!/.'!*')4,4,&!*-(!(N3('40(,*)<!+54(,*4+*+>!(,&4,(('+!),2!0),)&('+!=-.!=4<<!
(N(59*(!*-(!0)M.'!04++4.,+!),2!.?+(':)*.'4(+!./!*.0.''.=7!!!
!

*>A=;:A9G-V?@NH?@A>-4>J>G?LB>;8-

;-(!2(+4&,('+!./!04++4.,+!),2!*(<(+5.3(+>!),2!*-.+(!=-.!403<(0(,*!4,+*'90(,*+!),2!9,2('+*),2!
*-(4'!3('/.'0),5(>!)'(!5(,*')<!*.!*-(!)+*'.3-1+45+!(,*('3'4+(7!!D,(!./!*-(!0.+*!403.'*),*!(<(0(,*+!/.'!
*(5-,45)<!),2!+5-(29<(!'4+Q!'(295*4.,!/.'!),1!+3)5(!04++4.,!.'!0)M.'!&'.9,2#?)+(2!3'.M(5*!4+!)!-4&-<1!
(N3('4(,5(2!*()07!!!!

;-(!59''(,*!24+*'4?9*4.,!./!)5*4:4*4(+!),2!&'),*+!/9,24,&!3'.:42(+!3)'*459<)'!5-)<<(,&(+!/.'!
0)4,*)4,4,&!)!=.'Q/.'5(!+Q4<<(2!4,!4,+*'90(,*!),2!3'.M(5*!2(:(<.30(,*7!!O-4<(!3'.3('<1!/9,2(2!3'.&')0+!
/.'!+3)5(!),2!&'.9,2!/)54<4*4(+!./*(,!3'.:42(!+4&,4/45),*!+933.'*!/.'!*-(!*')4,4,&!./!,(=!2)*)!),)<1+*+>!*-(!
.33.'*9,4*4(+!/.'!*')4,4,&!+*92(,*+!4,!4,+*'90(,*)*4.,!-):(!2(5<4,(2!3'(5434*.9+<1!.:('!*-(!3)+*!G^!1()'+7!
;')4,4,&!/.'!*-(!,(N*!&(,(')*4.,!./!4,+*'90(,*)<4+*+!4+!0.+*!(//454(,*!=-(,!*-('(!4+!)!+*()21!+*)*(!-4(')'5-1!
./!3'.M(5*!+4P(+>!+.!*-)*!3(.3<(!5),!3'.&'(++!/'.0!'(<)*4:(<1!+0)<<('>!+403<('!),2!/)+*('!3'.M(5*+!*.!
'(+3.,+4?4<4*4(+!4,!<)'&('!),2!0.'(!5.03<(N!)5*4:4*4(+7!!

C(+34*(!(N4+*4,&!A%8%!),2!A8B!/9,24,&!0(5-),4+0+!*-)*!5),!+933.'*!*(5-,.<.&1!*')4,4,&>!*-(!
2)*)!&)*-('(2!?1!*-(!+9':(1Z+!4,/')+*'95*9'(!+*921!&'.93+!+-.=+!*-)*!<(++!*-),!"!3('5(,*!./!+*92(,*+!
'(5(,*<1!'(5(4:4,&!a-C+!/'.0!)+*'.,.01!2(3)'*0(,*+!5<)++4/1!*-(0+(<:(+!4,*.!f4,+*'90(,*)*4.,!),2!
0(*-.2+g!+9?/4(<2+7!F/!*-('(!)'(!*.!?(!(,.9&-!1.9,&!4,+*'90(,*)<4+*+!*.!+3()'-()2!*-(!)0?4*4.9+!,(=!
4,+*'90(,*+!),2!/)54<4*4(+!./!*-(!5.04,&!2(5)2(>!0.'(!09+*!?(!2.,(!=4*-4,!.9'!&')29)*(!)+*'.,.01!
3'.&')0+!*.!(295)*(!),2!*')4,!*-(07!;-(!&'.=*-!./!)+*'.3-1+45+!'(+()'5-!=4*-4,!3-1+45+!2(3)'*0(,*+!5),!
-(<37!

8.0(!./!*-(!4,39*!'(5(4:(2!?1!0(),+!./!=-4*(!3)3('+!+9?04**(2!?1!*-(!5.009,4*1!24+59++(2!*-(!
,((2!/.'!4,5'()+(2!(03-)+4+!.,!4,+*'90(,*)*4.,!=4*-4,!6787!)+*'.,.01!),2!)+*'.3-1+45+!a-C!3'.&')0+7!F*!
4+!403.'*),*!*-)*!9,4:('+4*4(+!'(5.&,4P(!*-(!403.'*),5(!./!+Q4<<(2!4,+*'90(,*)<4+*+>!),2!*-)*!*-(1!5.,*4,9(!
*.!3'.:42(!.33.'*9,4*4(+!/.'!()'<1#5)'(('!*')4,4,&7!!B9'*-('>!*-(!+54(,*4/45!5.009,4*1!09+*!:)<9(!*-(!
4,*(<<(5*9)<!5.,*'4?9*4.,+!./!4,+*'90(,*)<4+*+!)+!),!4,*(&')<!3)'*!./!*-(!)+*'.3-1+45+!(,2():.'7!!
!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$"!

,)0)-#ILG?@>@-9;F-06Q?@Q:89G-!@?<@9B7--

;-(!EN3<.'('!3'.&')0!2(:(<.3+!+0)<<!),2!042#+4P(!04++4.,+!.,!/(=!1()'!*40(+5)<(+!),2!4+!)!
5'.=,!M(=(<!./!A%8%!+3)5(!+54(,5(7!!F*+!*'(0(,2.9+!+54(,*4/45!3'.295*4:4*1!'(+9<*+!/'.0!*-(!+(<(5*4.,!),2!
403<(0(,*)*4.,!./!/.59+(2!+54(,*4/45!4,:(+*4&)*4.,+!(,)?<4,&!')342!'(+3.,+(!*.!,(=!24+5.:('4(+7!!B.'!
(N)03<(>!)0.,&+*!*-(!%+*'.3-1+45+!EN3<.'('+>!*-(!89)+!L(2490!85)<(!EN3<.'('!RLFCEUS!04++4.,!
5)34*)<4P(2!.,!*-(!24+5.:('1!0)2(!?1!)!3'(:4.9+!EN3<.'('>!JDiE>!*-)*!*-(!045'.=):(!?)5Q&'.9,2!-)+!
0()+9'()?<(!/<95*9)*4.,+7!!!Y)9,5-(2!M9+*!/4:(!1()'+!)/*('!*-(!JDiE!'(+9<*+!=('(!39?<4+-(2>!89)+!
2(0.,+*')*(2!*-)*!3'(54+(!4,/.'0)*4.,!)?.9*!*-(!()'<1!9,4:('+(!4+!403'4,*(2!.,!*-(+(!04,9*(!/<95*9)*4.,+>!
<()24,&!*.!*-(!)&(>!&(.0(*'1!),2!5.,*(,*!./!*-(!9,4:('+(I!4*+!3)3('+!)'(!*-(!)0.,&!*-(!0.+*!-4&-<1!54*(2!4,!
)<<!./!)+*'.3-1+45+7!!;-(!1:%.(!&)00)#')1!?9'+*!RVWiS!LFCEU!=)+!<)9,5-(2!M9+*!+(:(,!1()'+!)/*('!*-(!
24+5.:('1!*-)*!VWi+q?'4&-*>!/(=!+(5.,2!<.,&>!-4&-#(,('&1!39<+(+!/'.0!*-(!5.+0.+q)'(!)55.03),4(2!
?1!<.,&#<4:(2!)/*('&<.=+!(N*(,24,&!2.=,!*.!')24.!=):(<(,&*-+7!!;-(+(!)/*('&<.=+!(,)?<(!9+!*.!)++.54)*(!
VWi+!=4*-!*-(!?4'*-!5'4(+!./!?<)5Q!-.<(+!/'.0!)5'.++!*-(!9,4:('+(7!!1:%.(2/*+955(++!=)+!'(=)'2(2*!=-(,!4*!
=)+!42(,*4/4(2!)+!*-(!-4&-(+*!'),Q(2!04++4.,!4,!*-(!G^^e!+(,4.'!'(:4(=q)!3'.5(++!*-)*!5.03)'(2!4*+!
+54(,*4/45!'(*9',+!*.!0)M.'!/<)&+-43!04++4.,+7!!;-(!;)<=>!80)<<!EN3<.'('!R8LEUS!9<*'):4.<(*!04++4.,!4+!
5-),&4,&!.9'!9,2('+*),24,&!./!-.=!+*)'+!/.'0!),2!-.=!&)<)N4(+!(:.<:(!.:('!*-(!<)+*!$^!?4<<4.,!1()'+!./!
5.+045!-4+*.'1>!),2!4*!4+!,.=!+933.'*4,&!),!)5*4:(!&9(+*!4,:(+*4&)*.'!3'.&')07!!!;-(!8?1=!LFCEU!=)+!
'(5(,*<1!<)9,5-(2!),2!4+!+955(++/9<<1!5.,295*4,&!),!)<<#+Q1!042#4,/')'(2!+9':(1!=4*-!),,.9,5(2!
24+5.:('4(+!/'.0!)+*('.42+!),2!5.0(*+!*.!)5*4:(!&)<)5*45!,95<(47!

F,!)224*4.,!*.!*-(+(!+*),2#)<.,(!(N3('40(,*+>!*-(!EN3<.'('!3'.&')0!+933.'*+!L4++4.,+!./!

D33.'*9,4*1!RL.DS!5.,*'4?9*4.,+!./!4,+*'90(,*+!.'!4,:(+*4&)*4.,+!*.!+3)5(!3'.&')0+!<(2!?1!.*-('!
5.9,*'4(+7!!!L.D+!3'.:42(!-4&-<1#<(:(')&(2!0(5-),4+0+!*.!?'.)2(,!*-(!)+*'.3-1+45+!3'.&')0>!2(3<.1!
,(=!*(5-,.<.&4(+>!),2!'(*9',!+4&,4/45),*!+54(,5(!/.'!'(<)*4:(<1!0.2(+*!4,:(+*0(,*+7!!F,!)224*4.,>!+9?.'?4*)<!
+54(,5(!(N3('40(,*+!5),!?(!3'.3.+(2!)+!L.D+$G7!!

A%8%Z+!+9?.'?4*)<!R?)<<..,!),2!'.5Q(*S!3'.&')0+!3'.:42(!/.'!+54(,*4/45!(N3('40(,*+!'),&4,&!
/'.0!3)'*45<(!2(*(5*.'+!*.!N#')1>!&)00)#')1>!4,/')'(2!),2!045'.=):(!4,+*'90(,*+7!!;-(1!(,)?<(!
+9?+*),*4:(!+54(,*4/45!4,:(+*4&)*4.,+!4,!)'()+!+95-!)+!JLi!),2!3)'*45<(!)+*'.3-1+45+>!/9</4<<!(++(,*4)<!,((2+!
4,!*(5-,.<.&1!2(:(<.30(,*>!),2!3'.:42(!4,:)<9)?<(!-),2+#.,!*')4,4,&7!!A.*)?<1>!Q(1!3.+4*4.,+!4,!04++4.,!
2(:(<.30(,*!)5'.++!A%8%!)'(!.55934(2!?1!3(.3<(!=-.!'(5(4:(2!*-(4'!*')4,4,&!*-'.9&-!3)'*4543)*4.,!4,!
+9?.'?4*)<!04++4.,+7!;-4+!3.39<)*4.,!4+!)&4,&!),2!'(3<)5(0(,*+!)'(!/(=>!)+!+-.=,!4,!B4&9'(!"#d7!!O-4<(!
A%8%!0)4,*)4,+!)!*(5-,45)<!=.'Q/.'5(!=4*-4,!4*+!+*)?<1!/9,2(2!5(,*('+>!*-(!&'.93+!4,!9,4:('+4*4(+!*-)*!
*')4,!+*92(,*+!*.!'(,(=!A%8%Z+!*)<(,*!)'(!+9?M(5*!*.!<)'&(!:)'4)*4.,+!4,!/9,24,&!)++.54)*(2!=4*-!4,24:429)<!
04++4.,+7!!C9(!*.!2404,4+-4,&!)+*'.3-1+45+!?92&(*+!5.0?4,(2!=4*-!/9<<#5.+*!)55.9,*4,&>!*-(!A%8%!
5(,*('+!)'(!)<+.!,.=!5.03(*4,&!/.'!*-(!+0)<<('!*')4,4,&!3'.M(5*+!*-)*!9+(2!*.!?(!<.5)*(2!)5'.++!09<*43<(!
9,4:('+4*4(+7$b!;-(!,((2!*.!'(,(=!*-(!*)<(,*!3..<!./!(N3('4(,5(2!4,+*'90(,*)<4+*+!4,!<4&-*!./!*-(!(N5(3*4.,)<!
+54(,5(!.33.'*9,4*4(+!<()2+!*.!)!,90?('!./!'(5.00(,2)*4.,+!4,!*-4+!'(3.'*7!!!!

F,!J-)3*('!e>!*-(!5.004**((!'(5.00(,2+!4,5'()+(2!+933.'*!/.'!*-(!+9?.'?4*)<!3'.&')07!!;-(!
5.004**((!)<+.!'(5.00(,2+!),!)9&0(,*)*4.,!*.!*-(!EN3<.'('!3'.&')0!*-)*!=4<<!2.9?<(!*-(!,90?('!./!
.33.'*9,4*4(+!/.'!+*),2#)<.,(!04++4.,+!),2!:)+*<1!4,5'()+(!*-(!,90?('!04++4.,+!./!.33.'*9,4*17!!
T4+*.'45)<<1>!EN3<.'('!04++4.,+!),2!+9?.'?4*)<!(N3('40(,*+!4,5<92(!+4&,4/45),*!4,+*'90(,*)*4.,!(//.'*+!
5(,*('(2!)*!9,4:('+4*4(+>!),2!*-(4'!2(:(<.30(,*!*40(+5)<(+!)'(!+94*)?<1!+-.'*!5.03)'(2!*.!/<)&+-43!
04++4.,+!+.!)+!*.!0)*5-!&')29)*(!+*92(,*!),2!3.+*2.5*.')<!*('0+7!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$G!W(:4*)<4P4,&!A%8%Z+!89?.'?4*)<!a'.&')0@!%2:),54,&!854(,5(>!C'4:4,&!F,,.:)*4.,>!),2!C(:(<.34,&!)!

O.'Q/.'5(I!A)*4.,)<!%5)2(04(+!a'(++!RG^$^S7!!%:)4<)?<(!)*!-**3@cc===7,)37(29c5)*)<.&73-3h'(5.'2o42p$GdKG7!!
%55(++(2!L)1!G^$^!

$b8((!*-(!G^$^!AWJ!'(3.'*!@'3'$%A%(%,/*."-*(4,*BC(C-,D*)&*)//,//#,&(*".*0)1)*<'$"-'("-%,/*."-*E'/%!*
F,/,'-!47!!%:)4<)?<(!)*!-**3@cc===7,)37(29c5)*)<.&73-3h'(5.'2o42p$G_^b7!!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$K!

,02-E:FW0A9G>-';;?J98:?;-!@?<@9B-

L)M.'!,(=!4,+*'90(,*+!),2!/)54<4*4(+!-):(!4,5'()+(2!+4&,4/45),*<1!4,!5.+*!.:('!*-(!3)+*!G^!1()'+7!
;.!+.0(!(N*(,*!*-4+!'(/<(5*+!+5)<(!),2!5.03<(N4*17!B.'!(N)03<(>!4,+*'90(,*+!/.'!d#$^#0(*('!5<)++!&'.9,2#
?)+(2!*(<(+5.3(+!)'(!,(5(++)'4<1!<)'&('!),2!-(,5(!0.'(!5.+*<1!*-),!*-.+(!/.'!+0)<<('!*(<(+5.3(+7!!
8404<)'<1>!<)'&(!/.5)<!3<),(!)'')1+!/.'!')24.!*(<(+5.3(+!)'(!-4&-('!5.+*!*-),!*-(!3'(:4.9+!&(,(')*4.,!./!
,.,#09<*43<(N(2!'(5(4:('+7!%224*4.,)<<1>!3'.:424,&!)!+4&,4/45),*!(,-),5(0(,*!.:('!59''(,*!5)3)?4<4*4(+!
'(H94'(+!)33<14,&!,(=!),2!0.'(!(N3(,+4:(!*(5-,.<.&1!+95-!)+!)2)3*4:(!.3*45+!+1+*(0+!4,!*-(!.3*45)<!.'!
5.03<(N!5.''(<)*.'!+1+*(0+!4,!*-(!')24.7!B4,)<<1>!)+!2)*)!.9*39*!4,5'()+(+!*.!0),1!*(')?1*(+>!2)*)!
0),)&(0(,*!),2!+./*=)'(!5.03<(N4*1!)22!*.!4,+*'90(,*!),2!/)54<4*1!5.+*+7!!

;-(!/9,24,&!0(5-),4+0!=4*-4,!A8B!/.'!*')4,4,&!1.9,&!3(.3<(!4,!4,+*'90(,*)*4.,!),2!*(<(+5.3(!
2(+4&,>!2)*)!),)<1+4+>!),2!4,*('3'(*)*4.,!4+!*-'.9&-!&'),*+!3'.&')0+!+95-!)+!%%V>!%;F>!),2!LWF7!;-(+(!
-):(!?((,!'(<)*4:(<1!+*()24<1!/9,2(2!.:('!*-(!3)+*!2(5)2(!R;)?<(!"#bS7!;-(!A8B!&'),*+!*1345)<<1!4,:.<:(!)!
&')29)*(!+*92(,*!.'!3.+*2.5!=-.!4+!<()',4,&!)?.9*!4,+*'90(,*)*4.,>!),2!*-(!rb!1()'!&'),*!29')*4.,!4+!<.,&!
(,.9&-!*.!5.:('!095->!?9*!/'(H9(,*<1!,.*!)<<>!./!)!&')29)*(!+*92(,*Z+!a-C#*-(+4+!1()'+7!;-(!;8Fa!),2!
6WD!3'.&')0+>!2(+5'4?(2!4,!J-)3*('!K>!-(<3!3'.:42(!*-(!/)54<4*4(+!/.'!+*92(,*+!*.!<()',!.?+(':4,&!
3'.5(29'(+!),2!2(:(<.3!,(=!4,+*'90(,*)*4.,7!!F,!J-)3*('!e!*-(!5.004**((!'(5.00(,2+!)9&0(,*)*4.,+!/.'!
+(:(')<!./!*-(+(!3'.&')0+7!!T.=(:('>!+.0(!./!*-(!0.+*!5.03(<<4,&!+54(,5(!.33.'*9,4*4(+!),2!

4,+*'90(,*)*4.,!/'.,*4('+!),2!*-('(/.'(!*-(!)'()+!./!-4&-(+*!4,*('(+*!)0.,&!1.9,&!3(.3<(!)'(!?(1.,2!
*-(!+5)<(+!./!(:(,!*-(!<)'&(+*!./!*-(+(!3'.&')0+7!

%!A)*4.,)<!854(,5(!i.)'2!'(3.'*$\!),2!)!A)*4.,)<!%5)2(01!'(3.'*$"!?.*-!(03-)+4P(2!*-)*!A8B!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$\!f854(,5(!),2!E,&4,(('4,&!F,/')+*'95*9'(!/.'!*-(!G$+*!J(,*9'1g>!,+?^G$_^!RG^^GS!
$"!f%2:),5(2!W(+()'5-!F,+*'90(,*)*4.,!),2!B)54<4*4(+g!RG^^KS7!

-
-

./0123!$"'!B:@M<5!)=!4A\7!6<5!H<85!5<7:9(?>K!=5)@!7):>I?>K!5);N<(!65)K58@7!M<(D<<>!
!*#!!8>I!%--'!VI8(8!;)@6?9<I!MH!(A<!J7(5)6AH7?;7!C):>I?>K!2);N<(!J77<77@<>(!Y<8@X&!
P5<I?(Q!BJCJ!JC2JY&!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$e!

+-.9<2!)22'(++!*-(!,((2!/.'!042#+4P(!4,/')+*'95*9'(>!)+!-):(!*-(!%8;!8(,4.'!W(:4(=$K>!+(:(')<!%%%J!
%,,9)<!W(3.'*+$e>!),2!09<*43<(!J.004**((+!./!m4+4*.'+!*.!*-(!%8;>!aT]>!),2!CLW!C4:4+4.,+!./!La8!
?(*=((,!G^^b#G^^_7!!%<<!./!*-(+(!'(3.'*+!+*)*(2!*-)*!A8B!,((2+!)!?(**('!0(5-),4+0!*.!/9,2!3'.M(5*+!=4*-!
5.+*+!/)<<4,&!4,!?(*=((,!*-(!*.3!./!*-(!LWF!/9,24,&!?')5Q(*!R[\L!#![KL!:)'14,&!.:('!*-(!2(5)2(S!),2!*-(!
?.**.0!./!*-(!LWEBJ!/9,24,&!?')5Q(*!Rr[$b"LS7!!

84,5(!)*!<()+*!B]G^^e>!042#+5)<(!4,+*'90(,*)*4.,!-)+!?((,!42(,*4/4(2!)+!)!3'4.'4*1!./!*-(!La8!
C4'(5*.')*(7!F,!B]G^^_!),2!B]G^$^!L42#85)<(!=)+!5)<<(2!.9*!)+!)!3'4.'4*1!/.'!%8;!=4*-!4,5'()+(+!
'(+9<*4,&!4,!(N3(,24*9'(+!./![bGL!4,!B]G^$^7!!i(1.,2!+3(,24,&!.,!V8L;>!Y88;>!),2!8l%!2(+4&,!),2!
2(:(<.30(,*>!*-(!3'.M(5*+!/9,2(2!4,5<92(@!8C88#FF!),2!#FFF>!mEWF;%8>!*-(!L9'5-4+.,!O42(/4(<2!%'')1>!
*-(!%*)5)0)!J.+0.<.&1!;(<(+5.3(>!aDY%Wi()W>!),2!s6FE;7!!8.0(!./!*-(+(!=('(!5.#/9,2(2!?1!A8B#
aT]7!

F,!J-)3*('!e>!*-(!5.004**((!'(5.00(,2+!*-(!(+*)?<4+-0(,*!./!)!/.'0)<<1!5.03(*(2!042#+5)<(!
4,+*'90(,*)*4.,!),2!/)54<4*4(+!<4,(!=4*-4,!%8;!=4*-!)224*4.,)<!/9,24,&!?(1.,2!*-)*!59''(,*<1!?(4,&!
(N3(,2(27!!;-(!3'.&')0!=.9<2!?(!/.59+(2!+3(54/45)<<1!.,!*-(!5.,+*'95*4.,!5.+*+!./!4,+*'90(,*+!),2!
/)54<4*4(+!*-)*!/)<<!?(*=((,!*-(!*.3!./!*-(!LWF!),2!*-(!?.**.0!./!*-(!LWEBJ!/9,24,&!'),&(+7!;-4+!+9':(1!
'(5(4:(2!*=(,*1#,4,(!3'.3.+)<+!*-)*!=.9<2!?(!(<4&4?<(!/.'!+95-!)!5.03(*4*4.,>!0),1!./!=-45-!=('(!-4&-<1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$K!tB'.0!*-(!V'.9,2!63@!i)<),54,&!*-(!A8B!%+*'.,.01!a'.&')0>t!W(3.'*!./!*-(!A8B!C4:4+4.,!./!

%+*'.,.045)<!854(,5(+!8(,4.'!W(:4(=!J.004**((!RG^^KS!
$e!%+*'.,.01!),2!%+*'.3-1+45+!%2:4+.'1!J.004**((!%,,9)<!W(3.'*+!G^^e!),2!G^^d!

!"#$%!&"H!15)8/956!"4!!D+3"<80/9/)/5(!G;6E5)(I!/3!J/99/+3(!+<!KL!=>'>!1+998*(M!!D4KN(!"!O!,*+E*8F!<9;0);8)56!G.!+39.!

8G+;)!'&P!/3!KL=>'>!6+998*(!+25*!)-5!650865!'QQQ"=>>RM!

! 'QQQ! =>>>! =>>'! =>>=! =>>H! =>>S! =>>&! =>>T! =>>?! =>>R!

.)D! +"&%!! "%&!*! ""&,,! $,&#'! #%&-"! #!&-%! #-&#-! #!&*%! #+&*!! #"&$+!
!!E! %"&-*! %#&!!! %,&,+! +$&+#! +'&!!! +$&%+! +$&$$! "!&'-! "+&#!! "+&-+!
D6*! #&!*! #&-$! #&%-! #&$$! #&%$! #&!$! $&'!! $&*"! $&,-! #&',!
!!*L! -&--! -&--! -&,+! !&""! !&#*! !&,'! !&,*! !&#+! !&$'! !&"!!
D6@! -&!+! -&%#! -&%-! -&!+! -&%!! -&+-! -&%%! -&%%! -&%!! -&!*!
69:! -&''! '&%!! %&!-! "&'"! "&,!! "&$!! "&""! "&+-! "&%!! +&+*!
*$%R5-#"! -&--! -&--! -&--! -&'*! -&",! !&+%! "&-!! !&+-! !&"*! %&$*!
C&,#,8#,>5"! %&!!! !&%$! ,&-'! ,&#*! *&*%! !!&!+! ,&*,! $&#'! $&,*! $&+!!
*8&54"SC*!"! -&'!! -&+%! -&,%! -&,,! -&#'! -&#-! -&'-! !&-$! !&+%! !&,"!
! ! ! ! ! ! ! ! ! ! !
C&"#S95-+! '&*%! *&+#! !-&%+! !#&%*! %%&+#! %%&"%! %+&,*! %!&#+! +!&$,! +-&-!!
!9C! ,&**! '&%%! '&-!! *&,$! !%&!'! !-&,*! !-&$!! '&""! !-&%'! *&%%!
:C*! -&--! -&--! -&#!! "&'!! '&!,! *&!!! "&##! $&%+! #&'$! "&-*!
95-+S@6*! -&*+! !&!"! !&#!! !&,+! %&-!! %&$%! '&#%! ,&*#! !"&"+! !#&,-!
! ! ! ! ! ! ! ! ! ! !
9%#84! "+&!+! $!&$$! $$&--! ,+&*,! '"&"!! '+&""! '"&+'! '+&$$! *$&"'! *"&$"!

!
B[Y3CQ!2G3d2<7<85;A!G!3I:;8(?)>!65)K58@7e!JJ0dJ7(5)>)@H!G!J7(5)6AH7?;7!2<7<85;A!058>(7e!3C4d3I:;8(?)>!G!
C6<;?89!45)K58@7e!JJ4.dJ7(5)>)@H!G!J7(5)6AH7?;7!4)7(I);()589!.<99)D7e!3CFd39<;(5)@8K><(?;!C6<;(5:@!
F8>8K<@<>(e!CYPdC;?<>;<!G!Y<;A>)9)KH!P<>(<57e!45)f<;(7dC6<;?89!45)f<;(7e!/>?(?8(?L<7dJCY!=:>I?>K!()!BC.!)5!F4C"
D?I<!65)K58@7e!48><97R/4J7d2<L?<D!68><97!8>I!/>(<5K)L<5>@<>(89!4<57)>><9!J;(!866)?>(@<>(7e!
/>7(RY<;Ad/>7(5:@<>(8(?)>!G!Y<;A>)9)KH!\<L<9)6@<>(!65)K58@7e!JY/dJIL8>;<I!Y<;A>)9)K?<7!G!/>7(5:@<>(8(?)>e!
P/4dP)@@:>?(H!/>7(5:@<>(8(?)>!45)K58@7!VYC/4E!J[\4E!423CYXe!Y<;ARFC4dY<;A>)9)KH!I<L<9)6@<>(!8>I!@?I"7;89<!
65)f<;(7&!!C[12P3Q!BC.!\?L?7?)>!)=!J7(5)>)@?;89!C;?<>;<7&!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$d!

')*(2!?1!*-(!a'.&')0!a'4.'4*4P)*4.,!a),(<+!Raaa+S!?(5)9+(!*-(1!)22'(++!24'(5*<1!*-(!/'.,*4('!+54(,5(!
H9(+*4.,+!42(,*4/4(2!?1!*-(!8Ba+7!!
!

*#(3,+&+D.-4#C#&+!E#,*-

;(5-,.<.&1!2(:(<.30(,*!4+!*-(!(,&4,(!3.=('4,&!)2:),5(+!4,!)+*'.,.01!),2!)+*'.3-1+45+>!/'.0!
:)+*<1!(N*(,24,&!*-(!+54(,*4/45!'()5-!./!(N4+*4,&!/)54<4*4(+>!*.!.3(,4,&!93!,(=!=4,2.=+!.,!*-(!9,4:('+(7!%<<!
./!*-(!aaa+!(03-)+4P(!*-(!5'4*45)<!403.'*),5(!./!*(5-,.<.&1!2(:(<.30(,*!),2!()5-!+*'(++(+!*-(!9'&(,*!
,((2!*.!)9&0(,*!*-(!(N4+*4,&!/9,24,&!<(:(<+!*.!'()<4P(!*-(4'!3'.&')0+7!L4++4.,!.'!3'.M(5*!+3(54/45!
*(5-,.<.&1!2(:(<.30(,*!4+!(++(,*4)<!/.'!'(2954,&!*(5-,45)<>!5.+*>!),2!+5-(29<(!'4+Q!./!3<),,(2!04++4.,+7!
;-4+!2(:(<.30(,*!09+*!'()5-!),!)55(3*)?<(!<(:(<!?(/.'(!)559')*(!5.+*+!5),!?(!2(*('04,(2>!3'4.'4*4(+!+(*>!
),2!5.,+*'95*4.,!+5-(29<(27!B)4<9'(!*.!)2(H9)*(<1!0)*9'(!*(5-,.<.&1!3'4.'!*.!)!3'.&')0!+*)'*!)<+.!<()2+!*.!
5.+*!),2!+5-(29<(!.:(''9,+7!!
!

,)0)W26;F>F-0L9A>W%97>F-)78@?L=K7:A7-*>A=;?G?<K-4>J>G?LB>;8-

;(5-,.<.&1!2(:(<.30(,*!5),!?(!9+(/9<<1!24:42(2!4,*.!*-'((!5)*(&.'4(+@$d!!
!

$7! A()'#*('0!04++4.,#+3(54/45!*(5-,.<.&1!2(:(<.30(,*!4+!24'(5*(2!*.=)'2!*-(!'(H94'(0(,*+!./!)!
+3(54/45!04++4.,7!!

G7! L42#*('0!.'!f&(,(')<g!*(5-,.<.&1!2(:(<.30(,*!4+!)40(2!)*!0)*9'4,&!*-(!*(5-,45)<!?94<24,&!
?<.5Q+!R2(*(5*.'+>!.3*45+>!(*57S!*-)*!=4<<!(,)?<(!-4&-#3'4.'4*1!+54(,5(!*.!?(!2.,(!.,!/9*9'(!
04++4.,+!=4*-!<.=!'4+Q!),2!3'(245*)?<(!5.+*7!!

b7! Y.,&#*('0!.'!f?<9(!+Q1g!2(:(<.30(,*!=-45-!+933.'*+!!2(:(<.30(,*!./!,.:(<!42()+!*-)*!5.9<2!
3'.:42(!*'),+/.'0)*4.,)<!403'.:(0(,*+!4,!5)3)?4<4*1!),2!(,)?<(!04++4.,+!,.*!1(*!2'()0(2!./!
4+!5'954)<!*.!*-(!/9*9'(!:4*)<4*1!./!A%8%7!

!

!"#$%&"$'()*++*,-%+."/*0*/(1"/2-,3,45(6"7"3,.'"-&(!""8+(

E,+9'4,&!)2(H9)*(!/9,24,&!93#/'.,*!/.'!04++4.,#+3(54/45!*(5-,.<.&1!2(:(<.30(,*!4+!5'4*45)<!*.!
3'(245*4,&!),2!0),)&4,&!04++4.,!5.+*+!),2!+5-(29<(+7!!F*!-)+!?((,!'(3.'*(2!*-)*!fF,!*-(!042#$_d^+>!
A%8%Z+!?92&(*!.//45(!/.9,2!*-)*!29'4,&!*-(!/4'+*!b^!1()'+!./!*-(!54:4<!+3)5(!3'.&')0>!,.!3'.M(5*!(,M.1(2!
<(++!*-),!)!\^j!5.+*!.:(''9,!9,<(++!4*!=)+!3'(5(2(2!?1!),!4,:(+*0(,*!4,!+*924(+!),2!*(5-,.<.&1!./!)*!<()+*!
"#$^j!./!*-(!)5*9)<!3'.M(5*!?92&(*!*-)*!(:(,*9)<<1!.559''(27g!$_!

L4++4.,#+3(54/45!*(5-,.<.&1!2(:(<.30(,*!/9,24,&!-)+!+9//('(2!+9?+*),*4)<!59*+!.:('!*-(!<)+*!
2(5)2(>!),2!*-4+!4+!'(/<(5*(2!?1!*-(!400)*9'(!+*)*(!./!)!,90?('!./!04++4.,+!=(!'),Q(2!)+!:('1!-4&-!
+54(,*4/45!3'4.'4*17!!!O-4<(!*-(!YF8%!a)*-/4,2('!04++4.,!4+!2(+4&,(2!*.!2(0.,+*')*(!)!,90?('!./!YF8%Z+!
5'4*45)<!*(5-,.<.&4(+>!*-(!a)'*45<(!%+*'.3-1+45+!),2!V'):4*)*4.,!a),(<!/.9,2!*-)*!/9'*-('!4,:(+*0(,*!4+!
,((2(2!4,!+1+*(0+!(,&4,(('4,&!),2!<4/(#*(+*4,&!./!5.03.,(,*+7!!;-(!E<(5*'.0)&,(*45!D?+(':)*4.,+!/'.0!
83)5(!a),(<!42(,*4/4(2!+4&,4/45),*!*(5-,.<.&1!2(:(<.30(,*!,((2+!/.'!FUD>!3'40)'1!)0.,&!*-(+(!?(4,&!*-(!
+(<(5*4.,!),2!2(0.,+*')*4.,!./!*-(!5'4*45)<!U#')1!.3*45+7!!!;-(!89':(1!J.004**((!)<+.!/.9,2!FUD!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$d895-!*(5-,.<.&1!2(:(<.30(,*!=)+!)<+.!'(5.00(,2(2!?1!)!G^^_!AWJ!'(3.'*!)#,-%!'G/*BC(C-,*%&*13'!,D*
)A%6&%&6*(4,*@%H%A*13'!,*+-"6-'#*:%(4*0'(%"&'A*0,,I/7!!%:)4<)?<(!)*!

-**3@cc===7,)37(29c5)*)<.&73-3h'(5.'2o42p$Ge^$!!
$_!J4,*@-%(%!'A*F"A,*".*)IH'&!,I*J,!4&"A"65*?&H,/(#,&(/*%&*+-,H,&(%&6*13'!,.A%64(*+-"6-'#*@"/(*KH,--C&7;-(!

83)5(!W(:4(=>!u.-,!J7!L),Q4,+>!!L.,2)1>!C(5(0?('!$!G^^d>!%:)4<)?<(!)*!
-**3@cc===7*-(+3)5('(:4(=75.0c)'*45<(c$GKGc$7!!%55(++(2!L)1!G^$^7!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$_!

*(5-,.<.&4(+!*.!?(!*..!400)*9'(!)*!3'(+(,*!/.'!)559')*(!5.+*!),2!'4+Q!)++(++0(,*>!),2!=(!*-('(/.'(!
'(5.00(,2!R4,!J-)3*('!eS!+4&,4/45),*!4,:(+*0(,*!4,!*(5-,.<.&1!2(:(<.30(,*!*-4+!2(5)2(!+.!*-)*!FUD!5),!
?(!5.,+42('(2!'()21!/.'!)!04++4.,!+*)'*!()'<1!,(N*!2(5)2(7!!!!;-(!5.,*'4?9*4.,!./!4,+*'90(,*)*4.,!*.!*-(!
8aFJ%!04++4.,!4+!)!*-4'2!)'()!=-('(!+3(54/45!*(5-,.<.&1!2(:(<.30(,*!/9,2+!)'(!,((2(2!*-4+!2(5)2(7!
C(*('04,4,&!*-(!.3*4090!<(:(<+!4+!24//459<*>!?9*!A%8%!+-.9<2!0)Q(!),!(//.'*!*.!5.<<(5*!),2!),)<1P(!*-(!
)33'.3'4)*(!+*)*4+*45+!),2!)33<1!+9//454(,*!/9,2+!/.'!*(5-,.<.&1!0)*9')*4.,!/.'!*-(+(!'(5.00(,2(2!
04++4.,+7!
!

)*8%&"$'(1"/2-,3,45(6"7"3,.'"-&(

L42#*('0!*(5-,.<.&1!2(:(<.30(,*!'(3'(+(,*+!*-(!3)*-!*.!2(/4,4,&>!0)*9'4,&!),2!9<*40)*(<1!
+(<(5*4,&!)33'.)5-(+!*.!'()<4P(!/9*9'(!+54(,*4/45!&.)<+7!!F,!042#*('0!*(5-,.<.&1!2(:(<.30(,*!4*!4+!9+9)<<1!
,(5(++)'1!*.!39'+9(!09<*43<(!3)*-+!*.!*-(!+)0(!(,2>!+4,5(!?.*-!*-(!2(*)4<(2!+54(,*4/45!'(H94'(0(,*+!),2!
+955(++!./!3)'*459<)'!*(5-,.<.&4(+!'(0)4,!9,5('*)4,7!!!F,!)224*4.,>!4*!4+!(++(,*4)<!*.!39'+9(!)!?'.)2!'),&(!./!
*(5-,.<.&4(+!+3),,4,&!*-(!+3(5*'90!*.!(,+9'(!*-(!:4*)<4*1!./!5.03(*(2!04++4.,!<4,(+>!),2!3):(!*-(!=)1!/.'!
,(N*#2(5)2(!04++4.,+7!!;-(!<)*('!+*)&(+!./!042#*('0!2(:(<.30(,*!)'(!*1345)<<1!0.'(!5.+*<1!*-),!()'<1#
+*)&(!5.,5(3*!2(0.,+*')*4.,>!?(5)9+(!*-(1!0)1!4,:.<:(!(N3(,+4:(!3'.*.*13(+!.'!+4&,4/45),*!(,&4,(('4,&!
(//.'*+!*.!2(+4&,!+1+*(0+!*-)*!=4*-+*),2!*(+*4,&!4,!'(<(:),*!(,:4'.,0(,*+7!

;-(!5.004**((!42(,*4/4(2!)!,90?('!./!-4&-!3'4.'4*1!+54(,5(!)'()+!=-('(!042#*('0!4,:(+*0(,*+!)'(!
,((2(2!?(&4,,4,&!()'<1!4,!*-(!2(5)2(7!!!;-(+(!4,5<92(!2(:(<.30(,*!./!)!:)'4(*1!./!*(5-,.<.&4(+!/.'!
(N.3<),(*!40)&4,&>!+95-!)+!5.'.,)&')3-+>!4,*('/('.0(*('+!),2!+*)'!+-)2(+>!<()24,&!*.!3.++4?<(!<)*(#2(5)2(!
2.=,+(<(5*7!!!F,!)224*4.,>!042#*('0!4,:(+*0(,*!4+!,((2(2!/.'!+1+*(0+!)40(2!)*!2(*(5*4,&!*-(!3.<)'4P)*4.,!
./!*-(!JLi>!),2!/.'!.3*45+!),2!2(*(5*.'+!/.'!)!/9*9'(!+3)5(!6m!+3)5(!*(<(+5.3(7!!!i'.)2#?)+(2!042#*('0!
*(5-,.<.&1!2(:(<.30(,*!4+!)<+.!5'954)<!*.!*-(!EN3<.'('!3'.&')0>!=-45-!+(<(5*+!04++4.,+!*-)*!5),!?(!
403<(0(,*(2!.,!+-.'*!*40(+5)<(+7!!

L42#*('0!*(5-,.<.&1!2(:(<.30(,*!4+!3'40)'4<1!/9,2(2!*-'.9&-!A%8%Z+!%aW%!3'.&')0>!=-45-!
=)+!59*!5.,+42(')?<1!4,!*-(!0422<(!./!*-(!<)+*!2(5)2(7!!%<*-.9&-!%aW%!/9,24,&!!-)+!?((,!'(+*.'(2!
)33'.N40)*(<1!*.!d^!3('5(,*!./!4*+!G^^\!<(:(<!R4,!B]G^$^[S>!+3(54/45!+54(,5(!3'4.'4*4(+!42(,*4/4(2!?1!*-(!
5.004**((!),2!4*+!a'.&')0!a'4.'4*4P)*4.,!3),(<+!<()2!9+!*.!'(5.00(,2!+(:(')<!042#*('0!*(5-,.<.&1!
2(:(<.30(,*!3'.&')0+!*.!'(+*.'(!%aW%!*.!)!<(:(<!*-)*!4+!0)*5-(2!*.!*-(!,((2+!./!*-(!<.,&#*('0!3'.&')07!!!
F,!J-)3*('!e!=(!'(5.00(,2!+3(54/45!*(5-,.<.&1!3'.&')0+!4,!(N.3<),(*>!JLi>!),2!6m!4,+*'90(,*)*4.,7!!
F,!)224*4.,>!=(!'(5.00(,2!),!)9&0(,*)*4.,!*.!&(,(')<!042#*('0!2(:(<.30(,*!(//.'*+!*-)*!=.9<2!')03!93!
*.!?1!*-(!(,2!./!*-(!2(5)2(7!!89?.'?4*)<!3'.&')0+!R?)<<..,+!),2!'.5Q(*+S!)'(!)<+.!5'4*45)<!4,!042#*('0!
*(5-,.<.&1!2(:(<.30(,*7!!;-(1!?.*-!2(0.,+*')*(!+54(,*4/45!3.*(,*4)<!),2!*(+*!*(5-,.<.&4(+!4,!)!+3)5(!
(,:4'.,0(,*!),2!)'(!'(5.00(,2(2!4,!J-)3*('!e!/.'!),!)9&0(,*)*4.,7!
!

9,-4%1"$'(1"/2-,3,45(6"7"3,.'"-&(

Y.,&#*('0!*(5-,.<.&1!2(:(<.30(,*!?94<2+!*-(!/9*9'(!./!*-(!+3)5(!)+*'.3-1+45+!3'.&')07!!F*!-)+!
?(5.0(!+*),2)'2!*.!)5-4(:(!.'2('#./#0)&,4*92(!.'!0.'(!4,5'()+(+!4,!5)3)?4<4*1!=4*-!()5-!&(,(')*4.,!./!
04++4.,+>!),2!(N54*4,&!+54(,5(!?'()Q*-'.9&-+!*-)*!-):(!'(+9<*(2!/'.0!*-4+7!!;-(!.,<1!=)1!*.!)2:),5(!*.!
*-(!,(N*!5)3)?4<4*1!=4*-.9*!),!(N3.,(,*4)<!4,5'()+(!4,!04++4.,!5.+*+!4+!*.!/4,2!*'),+/.'0)*4.,)<!,(=!
*(5-,.<.&45)<!+.<9*4.,+7!!8.0(!./!*-(!?'()Q*-'.9&-+!),2!)2:),5(+!-):(!5.0(!/'.0!.9*+42(!R+95-!)+!
045'.(<(5*'.,45+!),2!,()'#FW!2(*(5*.'!)'')1+S>!?9*!0),1!./!*-(!*(5-,45)<!,((2+!./!)+*'.3-1+45+!)'(!9,4H9(!
*.!*-(!/4(<2>!),2!*-(4'!2(:(<.30(,*!09+*!?(!+933.'*(2!/'.0!=4*-4,7!!EN)03<(+!./!*'9<1!'(:.<9*4.,)'1!
*(5-,.<.&4(+!(++(,*4)<!*.!(N4+*4,&!),2!935.04,&!)+*'.3-1+45+!04++4.,+!*-)*!-):(!?((,!<)'&(<1!.'!(,*4'(<1!
+933.'*(2!?1!A%8%!)'(!U#')1!40)&4,&!04''.'+>!U#')1!045'.5)<.'40(*('+>!),2!<)'&(!)'')1+!./!
+9?04<<40(*('!2(*(5*.'+7!!B9*9'(!,((2+!04&-*!4,5<92(!)*.045!<)+('!&1'.+!/.'!3.4,*4,&!),!U#')1!
4,*('/('.0(*('>!<4&-*=(4&-*!)5*4:(!04''.'!+9'/)5(+>!,(=!&')*4,&!&(.0(*'4(+>!),2!,.:(<!*(5-,4H9(+!/.'!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G^!

,9<<4,&!4,*('/('.0(*'17!
;-(!)33'.3'4)*(!<(:(<!./!4,:(+*0(,*!4,!*(5-,.<.&1!./!<.,&#*('0!?(,(/4*!4+!24//459<*!*.!2(*('04,(7!!

%!'(5(,*!AWJ!'(3.'*G^!3'.:42(+!),!(N5(<<(,*!24+59++4.,!./!*-(!0(*'45+!*-)*!+-.9<2!?(!9+(2!*.!(+*)?<4+-!),2!
0)4,*)4,!)!?)<),5(2!*(5-,.<.&1!2(:(<.30(,*!3'.&')0>!?9*!2.(+!,.*!)**(03*!*.!+3(54/1!)33'.3'4)*(!
/9,24,&!<(:(<+7!!;-(!'(3.'*!5<()'<1!3.4,*+!.9*!*-(!403.'*),5(!./!*-(!<.,&#'),&(!-4&-#'4+Q>!-4&-#3)1.//!
5.03.,(,*!./!*(5-,.<.&1!2(:(<.30(,*>!),2!,.*(+!*-)*!4,29+*'1!*1345)<<1!2(:.*(+!"#$^j!./!*-(4'!W`C!
?92&(*!*.!*-4+7!!%,.*-('!AWJ!'(3.'*G$!5.,5<92(+!*-)*!)?.9*!dj!./!)!&.:(',0(,*!(,*4*1Z+!'(+()'5-!?92&(*!
+-.9<2!?(!+(*!)+42(!/.'!-4&-#'4+Q!'(+()'5-7!!F*!)<+.!(03-)+4P(+!*-(!24//459<*1!./!0),)&4,&!*-4+!*13(!./!
2(:(<.30(,*I!=-(,!'(+.9'5(+!)'(!<404*(2>!*-(!*(03*)*4.,!4+!)<=)1+!*.!59*!<.,&#'),&(!=.'Q!4,!.'2('!*.!
+)*4+/1!*-(!0.'(!400(24)*(!2(0),2+!./!,()'#*('0!*(5-,.<.&1!'(H94'(0(,*+7!!l((34,&!*-(!/9,24,&!+*()21!
),2!-()<*-1!/.'!3'.04+4,&!<.,&#*('0!=.'Q!=-4<(!5)'(/9<<1!(:)<9)*4,&!4*!*.!):.42!=)+*(!'(H94'(+!
5.,+42(')?<(!)**(,*4.,!/'.0!<.,&#*('0!3'.&')0!0),)&('+7!!%!'(5.00(,2)*4.,GG!*.!A%8%!=)+!*-)*!*-(!
)&(,51!4,5'()+(!*-(!,90?('!./!+54(,*4/45)<<1!),2!*(5-,45)<<1!5)3)?<(!3'.&')0!.//45('+>!+.!*-)*!*-(1!5.9<2!
2(:.*(!),!)33'.3'4)*(!<(:(<!./!)**(,*4.,!*.!*-(!*)+Q+!./!)5*4:(<1!0),)&4,&!*-(!3.'*/.<4.!./!'(+()'5-!),2!
*(5-,.<.&1!2(:(<.30(,*!*-)*!(,)?<(+!)!=.'<2#5<)++!+3)5(!+54(,5(!3'.&')07!

Y.,&#*('0!*(5-,.<.&1!2(:(<.30(,*!4+!/9,2(2!)*!+0)<<!<(:(<+!/'.0!*-(!%aW%!3'.&')07!!!F,!*-(!
3)+*>!J.2(!W!/9,2(2!<.,&#*('0!),2!5'.++#59**4,&!*(5-,.<.&4(+!R47(7>!*(5-,.<.&4(+!=4*-!?'.)2!)33<45)*4.,!
=4*-4,!A%8%S>!?9*!*-4+!3'.&')0!=)+!24+5.,*4,9(2!4,!*-(!<)+*!2(5)2(7!!;-(!5.004**((!4+!!3<()+(2!*.!+((!
*-)*!A%8%!4+!3<),,4,&!*.!'(#4,:4&.')*(!*(5-,.<.&1!2(:(<.30(,*!)5'.++!*-(!(,*('3'4+(>!),2!-.3(+!*-4+!=4<<!
?(!0),)&(2!4,!)!=)1!*-)*!3'.:42(+!),!4,5'()+(2!:)'4(*1!./!.33.'*9,4*4(+!/.'!/)'#+4&-*(2!=.'Q!*.=)'2!*-(!
/9*9'(!,((2+!./!)+*'.3-1+45+7!

;.!)22'(++!*-(!4++9(+!')4+(2!)?.:(!5.,5(',4,&!+933.'*!./!042#*('0!*(5-,.<.&1!2(:(<.30(,*!/.'!
/9*9'(!)+*'.3-1+45+!04++4.,+>!*-(!5.004**((!'(5.00(,2+!4,!J-)3*('!e!4,5'()+(+!4,!*-(!/9,24,&!<(:(<+!./!
A%8%Z+!%aW%!),2!+9?.'?4*)<!3'.&')0+7!!;-(!)2(H9)*(!+933.'*!./!*(5-,.<.&1!2(:(<.30(,*!/.'!+3(54/45!
-4&-!3'4.'4*1!04++4.,+!4+!)<+.!'(5.00(,2(2!4,!J-)3*('!e7!

!

,02W26;F>F-D@?6;FW%97>F-)78@?L=K7:A7-*>A=;?G?<K-4>J>G?LB>;8-

;-(!)?.:(!24+59++4.,!./!*-(!5)*(&.'4(+!),2!?(,(/4*+!./!*(5-,.<.&1!2(:(<.30(,*!/.'!*-(!+3)5(!
3'.&')0!)33<1!(H9)<<1!=(<<!*.!&'.9,2#?)+(2!(//.'*+>!?9*!/9,24,&!3)**(',+!)'(!24//('(,*7!

%*!A8B>!'(<)*4:(<1!,()'#*('0!*(5-,.<.&1!2(:(<.30(,*!4+!5)''4(2!.9*!4,!*-(!5.9'+(!./!4,+*'90(,*!
5.,+*'95*4.,>!/.'!(N)03<(!)*!*-(!,)*4.,)<!.?+(':)*.'4(+!),2!?1!*-(!<)'&('!5.009,4*1!/9,2(2!?1!
5.03(*4*4:(!&'),*+!/'.0!*-(!L)M.'!W(+()'5-!F,+*'90(,*)*4.,!RLWFS!),2!%2:),5(2!;(5-,.<.&1!),2!
F,+*'90(,*)*4.,!R%;FS!3'.&')0+7!;-(!5'4*45)<!)2:),5(0(,*!./!3'.04+4,&!,(=!*(5-,.<.&4(+!*-)*!)'(!,.*!1(*!
'()21!/.'!403<(0(,*)*4.,>!4,5<924,&!,(N*#&(,(')*4.,!),2!?<9(#+Q1!*(5-,.<.&4(+>!)'(!/9,2(2!3'40)'4<1!?1!
*-(!%;F!3'.&')07!;-4+!)+3(5*!./!A8B!%8;!*(5-,.<.&1!2(:(<.30(,*!=4<<!?(!5'954)<!/.'!0((*4,&!*-(!,((2+!
/.'!*-(!3'.&')0!.9*<4,(2!4,!*-4+!'(3.'*>!4,5<924,&!)5-4(:4,&!*-(!<(:(<!./!*(5-,.<.&1!2(:(<.30(,*!),2!
2(0.,+*')*4.,!'(H94'(2!?(/.'(!LWEBJ!/9,24,&!5),!?(!.?*)4,(2!/.'!,(=!0)M.'!3'.M(5*+7!!

;-(!*13(+!./!-4&-#'4+Q>!-4&-#3)1.//!*(5-,.<.&4(+!*-)*!5),!?(!*'),+/.'0)*4:(!/'(H9(,*<1!*)Q(!)!<)'&(!
/')5*4.,!./!)!2(5)2(!*.!?'4,&!*.!*-(!3.4,*!./!)!5.,:4,54,&!2(0.,+*')*4.,7!!%,!(N)03<(!./!*-(!Q4,2!./!
*(5-,.<.&45)<!?'()Q*-'.9&-!*-)*!A8B!4+!5)3)?<(!./!(,)?<4,&!4+!)2)3*4:(!.3*45+!=4*-!<)+('!&942(!+*)'!
*(5-,.<.&4(+>!=-45-!*.2)1!403'.:(!*-(!+3)*4)<!'(+.<9*4.,!./!&'.9,2#?)+(2!40)&(+!?1!/)5*.'+!./!G^!*.!"^7!
;-(!59''(,*!.9*+*),24,&!3('/.'0),5(!./!)2)3*4:(!.3*45+!.,!d#$^!0(*('!*(<(+5.3(+!*..Q!0.'(!*-),!)!2(5)2(!
*.!)5-4(:(7!!

F,!:4(=!./!*-(!-4&-('!'4+Q!./!3.*(,*4)<<1!*'),+/.'0)*4:(!*(5-,.<.&1!2(:(<.30(,*>!.,(!=.9<2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G^!)&*=&'$A%&6*B"C&I'(%"&*."-*0)1)G/*13'!,*'&I*='-(4*1!%,&!,*9%//%"&/g!RG^$^S!
G$!F%/%&6*)$"H,*(4,*;'(4,-%&6*1("-#*LMNNOP!
GG!)&*=&'$A%&6*B"C&I'(%"&*."-*0)1)G/*13'!,*'&I*='-(4*1!%,&!,*9%//%"&/g!RG^$^S!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G$!

(N3(5*!%;F!*.!-):(!)!+9?+*),*4)<!343(<4,(!./!3'.M(5*+!9,2('!=)1!=4*-!*-(!'()<4P)*4.,!*-)*!0),1!=4<<!/)4<>!
?9*!)!/(=!=4<<!+955((2!4,!2')0)*45!/)+-4.,7!F,!*-(!2(5)2(!/'.0!$__d#G^^d>!%;F!3'.3.+)<+!-)2!)!+.0(=-)*!
-4&-('!')*(!./!)33'.:)<!/.'!/9,24,&!*-),!*-(!):(')&(!/.'!%8;>!),2!*-(!5.004**((!*-4,Q+!*-)*!*-4+!4+!
)33'.3'4)*(>!&4:(,!*-(!&'()*!3.*(,*4)<!./!,(=!*(5-,.<.&4(+!/.'!)+*'.,.017!;-(!5.004**((!'(5(4:(2!
5.009,4*1!4,39*!4,!*-(!/.'0!./!=-4*(!3)3('+!.,!*-(!/9,24,&!,((2+!/.'!*(5-,.<.&1!2(:(<.30(,*!4,!)'()+!
+95-!)+!)2)3*4:(!.3*45+>!.3*45)<!),2!4,/')'(2!4,*('/('.0(*'1>!04<<40(*('!),2!+9?04<<40(*('!2(*(5*.'!)'')1+>!
),2!-4&-!+3((2>!<)'&(!A!5.''(<)*.'+7!!F,!*-(+(!)'()+!),2!.*-('+>!'(+()'5-('+!/'.0!)'.9,2!*-(!6787!-)2!5.0(!
*.&(*-('!*.!3<),!)!5.-('(,*!+*')*(&1!/.'!*-(!2(5)2(7!;-(!DFW!),2!WL8!3),(<+!0)2(!)!5.,:4,54,&!5)+(!*-)*!
*-(!59''(,*!<(:(<!./!%;F!/9,24,&!,((2+!*.!?(!)9&0(,*(2!4,!.'2('!*.!+955(++/9<<1!39'+9(!*-(+(!-4&-<1#
'),Q(2!*(5-,.<.&1!2(:(<.30(,*!3'.&')0+!),2!'.)20)3+7!F,!J-)3*('!e!*-(!5.004**((!'(5.00(,2+!
4,5'()+(2!/9,24,&!./!*-(!%;F!3'.&')0!*.!0((*!*-(!*(5-,.<.&1!2(:(<.30(,*!,((2+!./!*-(!/9*9'(!)+*'.,.01!
),2!)+*'.3-1+45+!3'.&')07-!
!

4+#W26;F>F-*>A=;?G?<K-4>J>G?LB>;8-

CDE#+933.'*(2!<)?.')*.'4(+!.//('!5)3)?4<4*4(+!/.'!*(5-,.<.&1!2(:(<.30(,*!*-)*!)'(!/'(H9(,*<1!,.*!
)55(++4?<(!)*!9,4:('+4*4(+7!%+!)!'(+9<*>!9,4H9(!*(5-,.<.&4(+!*-)*!5.9<2!?(!Q(1!/.'!)+*'.,.045)<!)2:),5(+!)'(!
2(:(<.3(2!)*!CDE!<)?.')*.'4(+!4,!+933.'*!./!3'40)'1!CDE!04++4.,+>!),2!<)*('!)2)3*(2!/.'!)+*'.,.045)<!
)33<45)*4.,+7!!EN)03<(+!4,5<92(@!$S!*-(!:('1#<)'&(#/.'0)*!2(*(5*.'+!*-)*!)'(!,.=!?(4,&!)33<4(2!*.!=42(#
)'()!)+*'.,.045)<!40)&4,&!4,!*-(!C)'Q!E,('&1!J)0(')>!),2!3.*(,*4)<<1!4,!Y88;!),2!OBFW8;I!!GS!*-(!21(!
<)+('+!2(:(<.3(2!/.'!*-(!%*.045!m)3.'!Y)+('!F+.*.3(!8(3)')*4.,!a'.&')0!*-)*!=('(!<)*('!0.24/4(2!),2!
)2)3*(2!/.'!9+(!4,!<)+('!&942(!+*)'!)2)3*4:(!.3*45+!+1+*(0+I!bS!*-(!E<(5*'.,!i()0!F.,!;')3+!*-)*!=('(!9+(2!
*.!0()+9'(!)*.045!3-1+45+!3'.5(++(+!/.'!CDEZ+!,95<()'!=()3.,+!04++4.,!),2!+9?+(H9(,*<1!9+(2!*.!
0()+9'(!5'.++#+(5*4.,+!'(<(:),*!*.!)+*'.,.045)<!N#')1!+3(5*'.+5.31I!\S!*-(!*(5-,.<.&4(+!/'.0!-4&-#(,('&1!
3-1+45+!*-)*!)'(!?(4,&!9+(2!:('1!+955(++/9<<1!4,!*-(!B('04!V)00)#')1!83)5(!;(<(+5.3(7!!

CDE!-)+!?((,!+933.'*4,&!+3(54/45!*(5-,.<.&1!2(:(<.30(,*!)5*4:4*4(+!/.'!uCEL!),2!Y88;>!)+!
=(<<!)+!0.'(!&(,(')<!*(5-,.<.&1!2(:(<.30(,*!/.'!;(m!(N3('40(,*+!),2!5.+045!045'.=):(!?)5Q&'.9,2!
3.<)'4P)*4.,!(N3('40(,*+7!!J.,*4,9)*4.,!./!*-(+(!4+!./!&'()*!403.'*),5(!*.!*-(!5.004**((Z+!'(5.00(,2(2!
3'.&')07!

-

&)%+")*+".-)0*"+!3.0'(0-

*=>-0A?L>-9;F-,>>F7-?H-&9Q?@98?@K-)78@?L=K7:A7-

Y)?.')*.'1!)+*'.3-1+45+!3<)1+!),!403.'*),*!'.<(!4,!(,+9'4,&!*-(!+955(++!./!59''(,*!),2!/9*9'(!
04++4.,+!),2!.?+(':)*.'4(+>!)+!-4&-<4&-*(2!4,!/.9'!./!*-(!/4:(!854(,5(!B'.,*4('!a),(<!'(3.'*+!R+((!B4&9'(!"#
_S7!;-(!/4(<2!./!Y)?.')*.'1!%+*'.3-1+45+!5.03'4+(+!(N3('40(,*)<!),2!*-(.'(*45)<!+*924(+!./!*-(!9,2('<14,&!
3-1+45+!*-)*!3'.295(+!.?+(':(2!)+*'.3-1+45)<!3'.5(++(+7!%+*'.,.01!4+!3'40)'4<1!),!.?+(':)*4.,)<!+54(,5(>!
2(*(5*4,&!<4&-*!&(,(')*(2!?1!)*.045>!0.<(59<)'>!),2!+.<42!+*)*(!3'.5(++(+>!0),1!./!=-45-!5),!?(!+*924(2!4,!
*-(!<)?.')*.'17!D9'!9,2('+*),24,&!./!*-(!9,4:('+(!)<+.!'(<4(+!.,!Q,.=<(2&(!./!*-(!(:.<9*4.,!./!0)**('!
R,95<()'!),2!3)'*45<(!3-1+45+S!),2!./!*-(!21,)045)<!3'.5(++(+!+-)34,&!4*!R3<)+0)!3-1+45+S>!+9?+*),*4)<!
3)'*+!./!=-45-!5),!?(!+*924(2!4,!*-(!<)?.')*.'17Gb!%+!*(<(+5.3(!5)3)?4<4*4(+!(N3),2!4,!=):(<(,&*-!5.:(')&(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Gb!83(54/45)<<1>!Y)?.')*.'1!%+*'.3-1+45+!+*924(+!3'.5(++(+!+95-!)+!)*.045!),2!0.<(59<)'!*'),+4*4.,+!*.!.?*)4,!

=):(<(,&*-+>!.+54<<)*.'!+*'(,&*-+>!?'),5-4,&!')*4.+>!),2!5.<<4+4.,!5'.++!+(5*4.,+I!,95<()'!'()5*4.,+!*.!.?*)4,!403.'*),*!
5'.++!+(5*4.,+!/.'!,95<(.+1,*-(+4+!),2!5.+045!')1!+3)<<)*4.,I!3<)+0)!21,)045+>!*'),+3.'*>!),2!24++43)*4.,!3'.5(++(+!
*.!9,2('+*),2!-.=!&)+(+!'(+3.,2!*.!0)&,(*45!/4(<2+I!),2!5-(045)<!'()5*4.,+!4,!*-(!&)+!3-)+(!),2!.,!*-(!+9'/)5(!./!
29+*!&')4,+7!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#GG!

),2!3'(54+4.,>!<)?.')*.'1!)+*'.3-1+45+!3<)1+!),!4,5'()+4,&<1!403.'*),*!'.<(!4,!*-(!4,*('3'(*)*4.,!./!2)*)7!%*!
*-(!+)0(!*40(>!+933.'*!/.'!<)?.')*.'1!)+*'.3-1+45+!-)+!('.2(2>!),2!)!0.'(!'.?9+*!+1+*(0!./!/9,24,&!*.!
+933.'*!3('+.,,(<>!(H9430(,*>!),2!2)*)?)+(+!4+!,((2(2!*.!(,+9'(!(//454(,*!9+(!./!),2!4,*('3'(*)*4.,!./!
-)'2#=.,!)+*'.,.045)<!2)*)7!

;-(!*')24*4.,)<!,((2+!4,!)+*'.,.01!-):(!?((,!/.'!)*.045!),2!0.<(59<)'!*'),+4*4.,!2)*)!/.'!9+(!4,!
9,2('+*),24,&!+3(5*')!)*!=):(<(,&*-+!'),&4,&!/'.0!')24.!*-'.9&-!U#')1!=):(<(,&*-+!),2!/.'!,95<()'!
4,*(')5*4.,!5'.++!+(5*4.,+7!;-(+(!*.345+!=('(!)<+.!)*!*-(!/.'(/'.,*!./!'(+()'5-!4,!*-(4'!'(+3(5*4:(!)'()+!./!
3-1+45+!=4*-!*-(!&(,(')*4.,!./!+95-!2)*)!-():4<1!+933.'*(2!?1!A8BcaT]!),2!CDE7!;-('(!-):(!)<=)1+!
?((,!+.0(!(//.'*+!/.59+(2!(,*4'(<1!.,!)+*'.3-1+45+>!?9*!*-(!?9<Q!./!*-(!2)*)!5)0(!f/.'!/'((g!/'.0!*-(!
3-1+45+!5.009,4*1!),2!(+3(54)<<1!*-(!A)*4.,)<!Y)?.')*.'4(+7!;-(!/'.,*4('+!./!3-1+45+!-):(!0.:(2!.,>!
3)'*459<)'<1!4,!*-(!/4(<2!./!%*.045>!L.<(59<)'!),2!D3*45)<!+54(,5(>!),2!*-('(!4+!,.=!<4**<(!=.'Q!./!*-4+!*13(!
=4*-4,!3-1+45+!2(3)'*0(,*+7!%*!*-(!+)0(!*40(>!)+*'.,.01Z+!,((2+!-):(!(N3),2(2!29(!*.!*-(!3'.&'(++4.,!
4,*.!,(=!=):(<(,&*-!'(&40(+!),2!')342!4,5'()+(!4,!0()+9'(0(,*!5)3)?4<4*4(+7!B.'!(N)03<(>!3'(54+4.,!
(N3('40(,*+!.,!0)&,(*4P(2!3<)+0)+!9,2('!)+*'.3-1+45)<!5.,24*4.,+!)'(!,.=!):)4<)?<(>!)+!)'(!-4&-#(,('&1#
2(,+4*1!(N3('40(,*+!*-)*!0)Q(!9+(!./!&4),*!<)+('+!),2!0)&,(*45!34,5-(+!*.!5'()*(!'(<(:),*!5.,24*4.,+!/.'!
-()*4,&!),2!+-.5Q!3'.3)&)*4.,7!F,!)224*4.,>!4*!4+!3.++4?<(!*.!9+(!*-(+(!(N3('40(,*+!*.!)2:),5(!.9'!
9,2('+*),24,&!./!0)&,(*45!'(5.,,(5*4.,!=-45-!4+!./!:4*)<!403.'*),5(!.,!+.<)'!3-1+45+7!;-(!5.0?4,)*4.,!
./!*-(+(!/)5*.'+!<()2+!*.!)!,((2!/.'!),!4,5'()+(!4,!*-(!<(:(<!./!+933.'*!/'.0!)+*'.3-1+45+!/.'!<)?.')*.'1!
)+*'.3-1+45+7!

;-('(!4+!)<+.!),!4,5'()+(2!4,*('(+*!4,!f,.,#*')24*4.,)<g!)'()+!./!<)?.')*.'1!)+*'.3-1+45+!+95-!)+!

!
./0123!$"*!YA<!5?;A><77!)=!(A<!7:M@?99?@<(<5!76<;(5:@!=)5!65)M?>K!@)9<;:985!;A<@?7(5H!?>!
5<K?)>7!DA<5<!7(857!85<!M)5>E!?99:7(58(<I!D?(A!CFJ!I8(8&!B)(?;<!(A<!>:@M<5!)=!9?><7!DA?;A!85<!
65<7<>(9H!:>?I<>(?=?<I!Vg1gX&!!YA<!65)@?7<!)=!CFJE!JaFJE!8>I!PPJY!D?99!M<!<>A8>;<I!D?(A!
8II?(?)>89!98M)58()5H!87(5)6AH7?;7!D)5N&!VP5<I?(Q!P&!a&!Z5)K8>!<(!89&E!%--*E!J6^E!,-,E!!&X!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#Gb!

-4&-!(,('&1!2(,+4*1!3-(,.0(,)7!;-(!'()<4P)*4.,!./!*-(!403.'*),5(!./!0)&,(*4P(2!3<)+0)+!4,!4,*('+*(<<)'!
),2!4,*('&)<)5*45!+3)5(!-)+!&(,(')*(2!)!,((2!/.'!?)+45!4,/.'0)*4.,!.,!*-(!?(-):4.'!./!+95-!3<)+0)+>!./*(,!
4,!3-1+45)<!'(&40(+!/)'!/'.0!*-.+(!59''(,*<1!?(4,&!+*924(2!/.'!*-(4'!)33<45)*4.,!*.!0)&,(*45!/9+4.,!
'()5*.'+7!Y)?.')*.'1!0()+9'(0(,*+!=4<<!)<<.=!9+!*.!9,2('+*),2!*-(!/.'0)*4.,!./!0.<(59<(+!4,!4,*('+*(<<)'!
+3)5(!),2!+*(<<)'!)*0.+3-('(+>!?.*-!5'4*45)<!/.'!+*)'!/.'0)*4.,!+*924(+>!/.'!(N)03<(!?1!+*9214,&!*-(!
5.03<(N!5-(045)<!'()5*4.,+!.,!*-(!+9'/)5(!./!29+*!&')4,+7!CDEZ+!-4&-!(,('&1!2(,+4*1!/)54<4*4(+G\!=4<<!?(!
)?<(!*.!-.+*!<)?.')*.'1!)+*'.3-1+45+!(N3('40(,*+!'(<(:),*!*.!.9*+*),24,&!H9(+*4.,+!4,!')24)*4:(!
-12'.21,)045+>!(H9)*4.,!./!+*)*(!0()+9'(0(,*+!'(<(:),*!*.!3<),(*)'1!4,*('4.'+>!),2!*9'?9<(,*!/<.=7!;-(1!
)'(!)<+.!3('/.'04,&!(N3('40(,*+!403.'*),*!*.!-4&-!(,('&1!)+*'.3-1+45+>!+3(54/45)<<1!4,:.<:4,&!*-(!
?(-):4.'!./!-.*!3<)+0)+!),2!21,)045)<!0)&,(*45!/4(<2!5.,/4&9')*4.,+7!

;-(!854(,5(!B'.,*4('!a),(<!'(3.'*+!5)<<!.9*!+3(54/45!,((2+!/.'!'(+()'5-!4,!<)?.')*.'1!)+*'.3-1+45+!
4,!.'2('!*.!)55.03<4+-!*-(!3'.3.+(2!'(+()'5-!.?M(5*4:(+!/.'!*-(!,(N*!2(5)2(7!A(=!5)3)?4<4*4(+!'(H94'(!
(N3),2(2!<)?.')*.'1!)+*'.3-1+45+!'(+()'5-!4,!*-(!N#')1>!6m>!00!`!+9?#00>!),2!FW!'(&40(+!)+!04++4.,+!
+95-!)+!T('+5-(<>!uO8;>!),2!%YL%!&.!/.'=)'27!;-(+(!'(3.'*+!-4&-<4&-*!*-(!,((2!/.'!*)?9<)*4.,!./!
+3(5*')<!/()*9'(+!/.'!4.,+>!0.<(59<(+>!),2!5<9+*('+!./!)*.0+7!%224*4.,)<<1>!0()+9'(0(,*+!./!&)+!3-)+(!
5'.++!+(5*4.,+>!/.'!(N)03<(!./!*-(!3.<1515<45!)'.0)*45!-12'.5)'?.,!0.<(59<(+!/.9,2!4,!+*)'!/.'04,&!
'(&4.,+>!)'(!,((2(2!*.!9,2('+*),2!*-(!)?+.'3*4.,!/()*9'(+!+((,!4,!*-(!+3(5*')!./!V)<)5*45!.?M(5*+7!%!?(**('!
9,2('+*),24,&!./!29+*!),2!45(!)?+.'3*4.,!+3(5*')!),2!*-(!5-(04+*'1!./!0.<(59<(!/.'0)*4.,!4+!)<+.!,((2(27!
!

*=>-26;F:;<-(=9GG>;<>-

A8B!aT]!+933.'*!/.'!<)?.')*.'1!)+*'.3-1+45+!-)+!2(5<4,(2!*.!)?.9*!.,(#*-4'2!./!*-(!<(:(<!./!*=.!
2(5)2(+!)&.7!%<*-.9&-!*-('(!-)+!?((,!),!4,5'()+(!4,!*-(!,90?('!./!A8B!%8;!<)?.')*.'1!)+*'.3-1+45+!
)=)'2+!4,!)*.045!),2!0.<(59<)'!3-1+45+>!*-(!5.0?4,(2!aT]!3<9+!%8;!<)?.')*.'1!)+*'.3-1+45+!+933.'*!
-)+!/)<<(,!*.!)?.9*!-)</!./!=-)*!4*!=)+!G^!1()'+!)&.7!!

8-.'*#*('0!/9,24,&!/.'!<)?.')*.'1!)+*'.3-1+45+>!/.'!(N)03<(!*-)*!*4(2!*.!.?+(':4,&!515<(+>!4+!
4,)2(H9)*(!/.'!*-(!-()<*-!./!+*)?<(!<)?.')*.'1!)+*'.3-1+45+!3'.&')0+>!),2!+.0(!+.9'5(!./!+*)?<(!?)+(!
/9,24,&!4+!,((2(2!*.!+933.'*!(N3('40(,*)<!/)54<4*4(+7!A)*4.,)<!Y)?.')*.'4(+!0)1!?(!*-(!0.+*!2(3(,2)?<(!
<.,&#*('0!'(+(':.4'!./!5)3)?4<4*1>!)+!0.+*!./!*-(+(!*.345+!)'(!,.!<.,&('!5(,*')<!*.!*-(!4,*('(+*+!./!?)+45!
3-1+45+!)*!9,4:('+4*4(+7!;-(!=.'Q!./!5.034<4,&!*-(!2)*)!4,*.!9+(/9<!5)*)<.&+!),2!2)*)?)+(+!4+!3'.?)?<1!+*4<<!
?(+*!2.,(!?1!)+*'.,.0('+>!),2!4*!4+!:4*)<!*.!0)4,*)4,!2)*)?)+(+!./!403.'*),*!)+*'.3-1+45)<!'(+9<*+7!;-4+!
04&-*!?(!2.,(!)*!,)*4.,)<!<)?+!.'!)*!0)M.'!2)*)!5(,*('+>!?9*!,((2+!*.!?(!5..'24,)*(2!)0.,&!)<<!
4,:(+*4&)*.'+7!
!

(+,(&$0'+,O-4+#-;98:?;9G-G9Q?@98?@:>7R-:;AG6F:;<-8=?7>-H6;F>F-QK-8=>-+HH:A>-?H-0A:>;A>-

9;F-8=>-,98:?;9G-,6AG>9@-0>A6@:8K-)FB:;:78@98:?;R-=9J>-B9;K-6;:U6>-H9A:G:8:>7-8=98-A9;-

L@?J:F>-Q97:A-978@?L=K7:A9G-F989S-

-

F,!+900)'1>!*-(!4,5'()+(2!,((2!/.'!<)?.')*.'1!)+*'.3-1+45+>!29(!*.!,(=!),2!-4&-<1!5)3)?<(!
.?+(':4,&!0.2(+>!),2!*-(!'(<(:),5(!*.!.*-('!3-1+45+!),2!(,&4,(('4,&!3'.?<(0+>!'(H94'(+!)!+1+*(0)*45>!
<.,&#*('0>!),2!'.?9+*!/9,24,&!+*')*(&1!4,!.'2('!*.!(,+9'(!+955(++/9<!+54(,*4/45!'(*9',+!/'.0!04++4.,+!),2!
3'.&')0+7!8933.'*!'(H94'(+!3(.3<(>!4,+*'90(,*)*4.,>!),2!0)4,*(,),5(!./!2)*)?)+(+7!%8;!+933.'*!-)+!?((,!
4,5'()+4,&>!?9*!)*!/)'!/'.0!)!+9//454(,*!')*(!*.!5.03(,+)*(!/.'!*-(!<.++!./!4,39*!/'.0!*-(!)*.045!3-1+45+!
5.009,4*1!),2!*-(!4,5'()+(2!,((2+!./!0.2(',!)+*'.,.045)<!.?+(':)*4.,+7!!
-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G\!895-!)+!v!),2!vW!R8),24)!A)*4.,)<!Y)?7S>!D0(&)!R67!./!W.5-(+*('!Y)?!/.'!Y)+('!E,('&(*45+S>!),2!*-(!

A)*4.,)<!F&,4*4.,!B)54<4*1!RY)='(,5(!Y4:('0.'(!A)*4.,)<!Y)?S!),2!*-(!a'4,5(*.,!a<)+0)!a-1+45+!Y)?.')*.'17!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G\!

"#(+EE#,4)*'+,O-,)0)-9;F-,02-76LL?@8-H?@-G9Q?@98?@K-978@?L=K7:A7-6;F>@-8=>-

)78@?;?BK-9;F-!=K7:A7-">7>9@A=-9;F-);9GK7:7-9;F-)78@?;?BK-9;F-)78@?L=K7:A7-">7>9@A=-

D@9;87-L@?<@9B7R-@>7L>A8:J>GKR-7=?6GF-A?;8:;6>-98-A6@@>;8-?@-=:<=>@-G>J>G7-?J>@-8=>-A?B:;<-

F>A9F>-Q>A967>-8=>7>-L@?<@9B7-9@>-J:89G-H?@-?L8:B:X:;<-8=>-7A:>;8:H:A-@>86@;-H@?B-A6@@>;8-

9;F-LG9;;>F-H9A:G:8:>7S-E:77:?;7-9;F-H9A:G:8:>7R-:;AG6F:;<-4+#-L@?T>A87R-8=98-M:GG-@>U6:@>-

7:<;:H:A9;8-9B?6;87-?H-;>M-G9Q?@98?@K-F989-8?-@>9A=-8=>:@-7A:>;A>-<?9G7-7=?6GF-:;AG6F>-

M:8=:;-8=>:@-L@?<@9B-Q6F<>87-9F>U698>-H6;F:;<-H?@-8=>-;>A>779@K->IL>@:B>;89G-9;F-

8=>?@>8:A9G-:;J>78:<98:?;7S--

!
!
!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$!

5-

!67896:;<-=>6-*>?>66>@!
-

-

%&!'(()*)+&!*+!*,-!-.-/-&*0!+1!*,-!&'*)+&'.!'0*2+&+/3!-&*-242)0-!(-052)6-(!)&!*,-!42-7)+80!5,'4*-2!
*,'*!'2-!0844+2*-(!'52+00!1-(-2'.!'9-&5)-0:!*,-2-!'2-!'5*)7)*)-0!)&!*,-!&'*)+&'.!'0*2+&+/3!-&*-242)0-!*,'*!'2-!
'9-&53#04-5)1)5;!!<,-0-!1'5).)*)-0:!/)00)+&0:!'&(!42+=-5*0!+1*-&!)&7+.7-!4'2*&-20,)40:!'0!()05800-(!)&!
>,'4*-2!?:!@,)5,!/'3!6-!)&*-2&'*)+&'.:!)&*-2'9-&53:!+2!486.)5#42)7'*-!)&!&'*82-;!A86.)5!0844+2*!+1!
'0*2+&+/3!)&!*,-!B&)*-(!C*'*-0!)0!&+*!.)/)*-(!*+!*,-!1-(-2'.!9+7-2&/-&*!@)*,!0-7-2'.!0*'*-!9+7-2&/-&*0!
0844+2*)&9!92+8&(#6'0-(!'0*2+&+/3!'&(!+60-27'*+2)-0:!808'..3!7)'!0*'*-!8&)7-20)*)-0:!'&(!42)7'*-!0844+2*!
4.'3)&9!'&!)/4+2*'&*!2+.-!)&!6+*,!+4-2'*)+&'.!'&(!42+4+0-(!92+8&(#6'0-(!*-.-05+4-0;!!!%&!*,)0!5,'4*-2:!*,-!
/'=+2!5822-&*!'&(!&-'2#*-2/!'9-&53#04-5)1)5!'5*)7)*)-0!'2-!(-052)6-(:!1+..+@-(!63!2-5+//-&(-(!'9-&53!
0*2'*-93!1+2!18*82-!1'5).)*)-0!(-7-.+4/-&*;!
!

+!#")*',A-),4-$!(+B',A-!"+1#(*0C-B'00'+,0C-),4-2)('&'*'#0--

47896D?7;D->=-#;76<E-

<,-!D-4'2*/-&*!+1!E&-293!FDGEH!G11)5-!+1!I)9,!E&-293!A,30)50!FGIEAH!,'0!6-5+/-!/+2-!
)&7+.7-(!)&!4'2*)5.-!'0*2+4,30)50!'&(!5+0/+.+93!)&!2-5-&*!3-'20:!(2)7-&!63!*,-!(--4-&)&9!05)-&*)1)5!
5+&&-5*)+&!6-*@--&!)*0!18&('/-&*'.!4,30)50!42+92'/!'&(!'0*2+4,30)50;!!J!KLLM!2-4+2*!12+/!DGEN0!I)9,!
E&-293!A,30)50!J(7)0+23!A'&-.N0!FIEAJAH!(-052)6-(!*,-!>+0/)5!O2+&*)-2!'0!+&-!+1!*,2--!)&*-25+&&-5*-(!
5+2-!'2-'0!+1!4'2*)5.-!4,30)50!F'.+&9!@)*,!*,-!E&-293!'&(!%&*-&0)*3!O2+&*)-20H;$!C-7-2'.!&'*)+&'.!
.'6+2'*+2)-0!'&(!*,-!8&)7-20)*3!5+//8&)*3!'2-!)&7+.7-(!)&!'!42+92'/!@)*,!'!68(9-*!+1!2+89,.3!PMLQ!)&!
ORLS:!+8*!+1!'!*+*'.!IEA!68(9-*!+1!'6+8*!PMLLQ:!'&(!)&!0+/-!05-&'2)+0!*,)0!)0!42+=-5*-(!*+!)&52-'0-!*+!
P$"LQ!63!*,-!-&(!+1!*,-!(-5'(-;!%&!KLLS:!IEAJAN0!A'2*)5.-!J0*2+4,30)50!C5)-&*)1)5!J00-00/-&*!A'&-.!
FAJCJTH!@'0!5,'29-(!*+!2-5+//-&(!'!42)+2)*)U-(!42+92'/!)&!4'2*)5.-!'0*2+4,30)50!1+2!*,-!DGE;!!<,-!
-&08)&9!2-4+2*!)0!()05800-(!182*,-2!)&!>,'4*-2!V;!

DGE!)0!5822-&*.3!0844+2*)&9!'!&8/6-2!+1!)/4+2*'&*!'0*2+4,30)50!42+=-5*0W)&5.8()&9!J89-2#
C+8*,:!*,-!B.*2'!I)9,!E&-293!>+0/)5!X'3!G60-27'*+23!)&!J29-&*)&':!*,-!Y-23!I)9,!E&-293!T'//'!X'3!
<-.-05+4-!FYEX%<JCH!)&!J2)U+&':!*,-!Z'29-!J2-'!<-.-05+4-!FZJ<H!+&6+'2(!*,-!O-2/)!T'//'#2'3!
C4'5-!<-.-05+4-!F0--!O)982-!"#$H:!0-7-2'.!('2[!-&-293!42+=-5*0!)&5.8()&9!*,-!\'23+&!G05)..'*)+&0!
C4-5*2+05+4)5!C827-3!+&!*,-!J4'5,-!A+)&*!G60-27'*+23!K;]/!*-.-05+4-:!'&(!'!&-@!D'2[!E&-293!>'/-2'!
*+!6-!)&0*'..-(!+&!*,-!^/!\.'&5+!<-.-05+4-!'*!*,-!>-22+!<+.+.+!%&*-2#J/-2)5'&!G60-27'*+23!)&!>,).-:!
0/'..!68*!4)+&--2)&9!-11+2*0!+&!>Q\!2-0-'25,:!'&(!X_D!1+2!845+/)&9!42+=-5*0;!!!Q'&3!+1!*,-0-!
)&7-0*/-&*0!'2-!5+..'6+2'*)7-!@)*,!-)*,-2!`JCJ!+2!`CO!FJ0*2+&+/3!'&(!A,30)50H;!!%&!'(()*)+&:!DGE!
0844+2*0!'!7)62'&*!42+92'/!+1!8&(-292+8&(!('2[!/'**-2!()2-5*#(-*-5*)+&!-a4-2)/-&*0!'&(!2-.'*-(!2-0-'25,!
'&(!(-7-.+4/-&*!'0!4'2*!+1!*,-!>+0/)5!O2+&*)-2;!!DGE!'.0+!5+&*)&8-0!*+!42+7)(-!'('4*)7-!+4*)50!-a4-2*)0-!
1+2!)&0*28/-&*0!+&!92+8&(#6'0-(!*-.-05+4-0;!I)9,#-&-293#(-&0)*3!1'5).)*)-0!+1!)*0!`'*)+&'.!`85.-'2!
C-582)*3!J(/)&)0*2'*)+&!'&(!.'6+2'*+23!-a4-2)/-&*0!92+@)&9!+8*!+1!*,-!O80)+&!E&-293!C5)-&5-0!42+92'/!
4.'3!'!92+@)&9!2+.-!)&!.'6+2'*+23!'0*2+4,30)50;!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$IEAJA!2-4+2*0!)&5.8()&9!*,)0!+&-!@2)**-&!63!)*0!A'2*)5.-!A,30)50!A2+=-5*!A2)+2)*)U'*)+&!A'&-.!FA]H!'2-!'7').'6.-!

'*!,**4bcc@@@;-2;(+-;9+7c,-4c4'&-.0c2-4+2*0c,-4'4d2-4+2*0;0,*/.;!!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#K!

!

,9D:>;9F-)76>;9GD:HI-9;J-089H7-)J?:;:ID69D:>;-

`JCJ!0855-0018..3!+4-2'*-0!'!1.--*!+1!&)&-!04'5-!*-.-05+4-0!'*!
42-0-&*:!'&(!5+..'6+2'*-0!+&!0-7-2'.!1+2-)9&!/)00)+&0;!<,-!'&&8'.!+4-2'*)&9!
'0*2+4,30)50!68(9-*!)0!2+89,.3!P$;$\;!J..!/'=+2!'0*2+4,30)50!42+=-5*0!'2-!
/'&'9-(!63!`JCJ!>-&*-20K!@,).-!0/'..-2!Ea4.+2-2#5.'00!04'5-52'1*!
-a4-2)/-&*0!5'&!6-!.-(!63!8&)7-20)*3#6'0-(!*-'/0;!e,'*!)0!0*2)[)&9!'6+8*!*,-!
.'0*!(-5'(-!)0!*,'*!'./+0*!'..!04'5-!'0*2+4,30)50!/)00)+&0!,'7-!0824'00-(!
-a4-5*'*)+&0:!6+*,!)&!*-5,&)5'.!4-21+2/'&5-!'&(!)&!*,-!05)-&*)1)5!()05+7-2)-0!
*,'*!,'7-!6--&!/'(-;!<,)0!)0!'!2-/'2['6.-!'55+/4.)0,/-&*!'&(!+&-!)&!@,)5,!
*,-!&'*)+&!5'&!*'[-!92-'*!42)(-;!<@+!E82+4-'&!04'5-!/)00)+&0!@)*,!
0)9&)1)5'&*!B;C;!4'2*)5)4'*)+&:!I-205,-.:!'!1'2!)&12'2-(!*-.-05+4-:!'&(!A.'&5[:!
'!5+0/)5!/)52+@'7-!6'5[92+8&(!-a4-2)/-&*:!,'7-!6--&!.'8&5,-(!2-5-&*.3!
'&(!'44-'2!*+!6-!@+2[)&9!7-23!@-..;!!f#2'3!*-.-05+4-0!.-(!63!g'4'&!FC8U'[8H!
'&(!E82+4-!FfQQ#`-@*+&H!'2-!'.0+!42+(85)&9!-a5)*)&9!2-08.*0!'&(!,'7-!
0)9&)1)5'&*!B;C;!4'2*)5)4'*)+&!'&(!5+&*2)68*)+&0;!

<,-!.'29-0*!04'5-!*-.-05+4-!5822-&*.3!8&(-2!5+&0*285*)+&!)0!*,-!g'/-0!
e-66!C4'5-!<-.-05+4-!FgeC<H;!%*!@'0!*,-!*+4!.'29-!04'5-!/)00)+&!
2-5+//-&('*)+&!12+/!*,-!KLL$!(-5'('.!0827-3!'&(!)0!'!0855-00+2!*+!6+*,!
I866.-!C4'5-!<-.-05+4-!'&(!*,-!C4)*U-2!C4'5-!<-.-05+4-;!!%*!)0!(8-!1+2!
.'8&5,!)&!KL$^;!%*0!'/6)*)+&!F*,-!5+0*!-a5--(0!P]\H!'&(!5,'..-&9-!F*,-!/)22+2!
)0!K;]!*)/-0!*,-!()'/-*-2!+1!*,-!I866.-!/)22+2H!,'7-!.-(!*+!(-.'3!)&!*,-!
2-/')&)&9!04'5-!'0*2+4,30)50!42+92'/!42+4+0-(!)&!*,-!42-7)+80!(-5'('.!
0827-3;!geC<!@)..!6-!+4-2'*-(!1+2!]!3-'20!@)*,!-&+89,!18-.!*+!'..+@!'&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K!<34)5'..3!+&-!+1!*,-!1+..+@)&9b!J/-0!X-0-'25,!>-&*-2:!T+(('2(!C4'5-!O.)9,*!>-&*-2:!+2!g-*!A2+48.0)+&!

Z'6+2'*+23;!

!"#$%&'()*+,-,*-"%.#*

/#0#1.2"#1*

A679D-+KI76L9D>6:7I-

>,'&(2'!FfH!
I866.-!F%X:!G:!BYH!
C4)*U-2!F%XH!

B:JMI:N7J-*7F7IH>87I-

O-2/)!F#H!!
h-4.-2!FGH!

#O8F>676I-

TJZEf!FBYH!
Xf<E!FfH!
C@)1*!FfH!
e%CE!F%XH!

2>67:<;-*7F7IH>87I-

I-205,-.!F%XH!

%`<ETXJZ!F#H!
A.'&5[!FXH!
C8U'[8!FfH!

!

!

!"#$%&!'"()!*++!,-.!/01!0,!23,45647!3.!894!!45/:!#0//0!%0.!;10<4!=4+4,<214)!=94!35:>98!30?7!2@!
>0//0!50.,!<2/4,!@52/!A?54,2+647!,2A5<4,!0,,2<:0847!B:89!2A5!C:+-.!D0.!#0+0E.)!%2A>9+.!FGG!12:?8!
,2A5<4,!8908!<0?!34!:74?8:@:47!B:89!-?2B?!23H4<8,!054!,44?I!0,!054!0?28945!'GG!A?:74?8:@:47!,2A5<4,I!
:?<+A7:?>!/0?.!54+08:6:,8:<!H48,!0,,2<:0847!B:89!28945!>0+0E:4,)!J547:8!K*;*LM418!2@!&?45>.L"?845?08:2?0+!
!45/:!N05>4!*540!=4+4,<214!J2++032508:2?!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#?!

-a*-&0)+&!*+!*-&!3-'20!FO)982-!"#KH;!J!0-5+&(!)&12'2-(!*-.-05+4-:!CGO%J:!+4-2'*-0!+8*!+1!'!\+-)&9!V^V!
')24.'&-!'&(!)0!(8-!*+!6-9)&!18..!+4-2'*)+&0!)&!*@+!3-'20;!<,-!+&.3!+*,-2!B;C;#.-(!04'5-!'0*2+4,30)50!
/)00)+&0!5822-&*.3!8&(-2!5+&0*285*)+&!'2-!*,-!Ea4.+2-2!f#2'3!/)00)+&0!`8C<JX!F*+!6-!.'8&5,-(!)&!KL$KH!
'&(!TEQC!F05,-(8.-(!1+2!KL$^H;!!<,-2-!)0!0)9&)1)5'&*!B;C;!4'2*)5)4'*)+&!7)'!*,-!Ea4.+2-2!A2+92'/!)&!*,-!
g'4'&-0-!.-(!f#2'3!*-.-05+4-!J0*2+#I!05,-(8.-(!1+2!.'8&5,!)&!KL$^;!

`JCJ!'.0+!,'0!'!\'..++&!42+92'/!'&(!'!C86#+26)*'.!2+5[-*!42+92'/;!\+*,!'2-!,)9,.3!-11-5*)7-!)&!
*-2/0!+1!*,-!05)-&*)1)5!2-08.*0!*,-3!42+(85-!'&(!*,-!1'0*!*82&'2+8&(!*,-3!'..+@:!@)*,!*34)5'..3!.-00!*,'&!
*,2--!3-'20!6-*@--&!5+&5-4*!(-7-.+4/-&*!'&(!1.)9,*;?!!

`JCJ!'.0+!+4-2'*-0!*,-!%&12'2-(!<-.-05+4-!O'5).)*3!)&!I'@'))!F%X<OH!'&(!4'2*)5)4'*-0!'0!'!+&-#
0)a*,!4'2*&-2!)&!*,-!e;Q;!h-5[!G60-27'*+23!'.0+!)&!I'@'));!!<,-0-!`JCJ!42+92'/0!2-5+9&)U-!*,-!
)/4+2*'&5-!+1!+4*)5'.c)&12'2-(!('*'!12+/!92+8&(#6'0-(!*-.-05+4-0!)&!4.'&&)&9!'&(!42-4'2)&9!1+2:!'&(!)&!
)&*-242-*)&9!2-08.*0!12+/!)*0!04'5-!/)00)+&0W)&!'0*2+4,30)50!'*!9'//'#2'3!*,2+89,!/)(#)&12'2-(!
@'7-.-&9*,0!'&(!)&!4.'&-*'23!05)-&5-!12+/!&8/-2+80!)&!0)*8!.+5'*)+&0!'2+8&(!*,-!0+.'2!030*-/;!

`JCJ!,+.(0!2-98.'2!C-&)+2!X-7)-@0!*+!(-5)(-!@,)5,!/)00)+&0!*+!*-2/)&'*-:!'&(!)*!)0!'&*)5)4'*-(!
*,'*!-7-23!+&-!+1!)*0!5822-&*.3!+26)*)&9!04'5-!*-.-05+4-0:!)&5.8()&9!I866.-!F@,)5,!&--(0!'&!-a4-&0)7-!(-#
+26)*)&9!/)00)+&H:!@)..!5-'0-!+4-2'*)+&0!6-1+2-!*,-!-&(!+1!*,-!(-5'(-;!CGO%J:!@,)5,!,'0!+4-2'*)+&0!5+0*0!
+1!PVLQ!4-2!3-'2:!@)..!6-!086=-5*!*+!C-&)+2!X-7)-@!'1*-2!1)7-!3-'20!+1!+4-2'*)+&0;!C+:!@)*,!*,-!4+00)6.-!
-a5-4*)+&!+1!geC<!'&(!CGO%J:!&+&-!+1!*,-!/)00)+&0!+4-2'*)&9!+2!0*'2*-(!*+('3!'2-!-a4-5*-(!*+!6-!
+4-2'*)+&'.!'*!*,-!-&(!+1!*,-!(-5'(-;!!

C8//'2)U)&9!*,-!'5*)7)*3!05'.-!'&(!12-i8-&53!6-*@--&!*,-!'44-'2'&5-!+1!&-@!5'4'6).)*)-0:!O)982-!
"#?!0,+@0!`JCJ!/)00)+&0!(82)&9!*,-!4'0*!*@+!(-5'(-0!'&(!-a4-5*-(!(82)&9!*,-!KL$L#KLKL!(-5'(-;!<,-!
5,'2*!)..80*2'*-0!*,-!0,)1*!12+/!'!/)a*82-!+1!/)00)+&!0)U-0!)&!*,-!$SSL0:!*+!&+!1.'90,)40!68*!'!&8/6-2!+1!
0/'..-2!/)00)+&0!.'8&5,-(!)&!*,-!KLLL#KL$L!)&*-27'.:!*+!'!42+=-5*)+&!+1!+&-!+2!4+00)6.3!*@+!1.'90,)40!'&(!
/'&3!1-@-2!0/'..-2!/)00)+&0!42+=-5*-(!1+2!*,-!KL$L#KLKL!(-5'(-;!A'2*!+1!*,)0!-7+.8*)+&!)0!'!2-08.*!+1!
92+@)&9!/)00)+&!5+/4.-a)*3;!I+@-7-2:!*,-!4-25-&*'9-!+1!*,-!`JCJ!J0*2+4,30)50!68(9-*!6-)&9!04-&*!+&!
.'29-!/)00)+&0!,'0!6--&!2-.'*)7-.3!5+&0*'&*!1+2!/+0*!+1!*,-!4'0*!*@+!(-5'(-0;!<,-!+7-2'..!.'5[!+1!/)00)+&!
+44+2*8&)*)-0!)0!(8-!*+!*,-!5+/6)&'*)+&!+1!'!(-52-'0-!)&!*,-!'7').'6.-!68(9-*!'&(!*,-!)&52-'0-!)&!
-a4-&()*82-0!+&!/)00)+&0!5822-&*.3!+4-2'*)&9;!<,-!&8/6-2!+1!/)00)+&0!)&!+4-2'*)+&!)0!.'29-!5+/4'2-(!*+!
*,-!4'0*!0-7-2'.!(-5'(-0;!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?!>+//)**--!+&!`JCJN0!C86+26)*'.!X-0-'25,!>'4'6).)*)-0:!X-7)*'.)U)&9!̀ JCJN0!C86+26)*'.!A2+92'/b!!

J(7'&5)&9!C5)-&5-:!D2)7)&9!%&&+7'*)+&:!'&(!D-7-.+4)&9!'!e+2[1+25-;!!`'*)+&'.!J5'(-/)-0!A2-00;!!KL$L;!

!
!"#$%&!'"O!!*58:,8P,!750B:?>!2@!894!Q0/4,!D433!;10<4!=4+4,<214)!!;R$%J&S!!K*;*!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#^!

!

,9D:>;9F-0H:7;H7-2>G;J9D:>;--

`CO#J0*2+&+/3!FJC<H!0844+2*0!1)7-!.'29-!1'5).)*3!08)*-0;!<,-!92+8&(#6'0-(!+4*)5'.c)&12'2-(!
*-.-05+4-0!+4-2'*-!12+/!L;?!*+!KL!/)52+/-*-20!'&(!)&5.8(-!1'5).)*)-0!1+2!6+*,!&)9,*#*)/-!'0*2+&+/3!'&(!1+2!
('3#*)/-!0+.'2!0*8()-0;!!<,-!92+8&(#6'0-(!2'()+!*-.-05+4-0!+4-2'*-!'*!086#/)..)/-*-2!*+!5-&*)/-*-2!
@'7-.-&9*,0;!!O+2!'..!+1!*,-0-!1'5).)*)-0!*,-!+60-27)&9!*)/-!)0!5+/4-*-(:!*34)5'..3!*,2+89,!6)#'&&8'.!+2!*2)#
'&&8'.!42+4+0'.!42+5-00-0;!!J6+8*!PK]LQ!+1!*,-!2+89,.3!P?LLQ!*+*'.!'0*2+&+/3!'&(!'0*2+4,30)50!
-a4-&()*82-0!1.+@0!*,2+89,!JC<;!!<,-!2-/')&(-2!)0!'00+5)'*-(!@)*,!`CON0!D)7)0)+&0!+1!A,30)50!
F)&5.8()&9!A'2*)5.-!'&(!`85.-'2!J0*2+4,30)50H:!J*/+04,-2)5!'&(!T-+04'5-!C5)-&5-0:!'&(!*,-!G11)5-!+1!
A+.'2!A2+92'/0;!!C860*'&*)'.!1'5).)*3!)&7-0*/-&*0!)&5.8(-!Z%TG!'&(!%5-586-!@,)5,!/'3!3)-.(!
'0*2+&+/)5'.!()05+7-2)-0!*,)0!(-5'(-;!

<,-!JC<#0844+2*-(!2'()+!+60-27'*+2)-0!,'7-!6--&!=8(9-(!'0!@+2.(#.-'()&9:!6+*,!+&!*,-!6'0)0!+1!
*,-)2!*-5,&)5'.!4-21+2/'&5-!'&(!12+/!*,-!(-0)2-!-a,)6)*-(!63!2'()+!'0*2+&+/-20!12+/!'..!'2+8&(!*,-!@+2.(!
*+!80-!*,-/;!!X'()+!*-.-05+4-0!+4-2'*-(!63!*,-!`'*)+&'.!X'()+!J0*2+&+/3!G60-27'*+23!F`XJGH!)&5.8(-!
*,-!Ea4'&(-(!Y-23!Z'29-!J22'3!FEYZJH:!*,-!T2--&!\'&[!<-.-05+4-:!'&(!*,-!Y-23!Z+&9!\'0-.)&-!J22'3!

!
!
!"#$%&!'"T!!K*;*!/:,,:2?!<2,8!2645!8:/4!:?<+A7:?>!@A8A54!152H4<8:2?,)!K*;*!;CML*M!/:,,:2?!<2,8!
2645!8:/4!:?<+A7:?>!@A8A54!152H4<8:2?,)!!M28,!<2554,12?7!82!+0A?<9!7084,!25!4E14<847!,8058!7084,)!!
!+0>,9:1!/:,,:2?,!054!892,4!8908!054!?28!<2,8!<2?,850:?47!08!,4+4<8:2?!B94540,!:?845/47:084!0?7!
&E1+2545!<+0,,!/:,,:2?,!054!,2!74,:>?0847!3.!<2,8)!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#]!

FYZ\JH!@,).-!*,-!`'*)+&'.!J0*2+&+/3!'&(!%+&+04,-2-!>-&*-2!F`J%>H!+4-2'*-0!J2-5)6+!+60-27'*+2)-0;!!
<,-0-!5-&*)/-*-2#@'7-.-&9*,!1'5).)*)-0!42+7)(-!*,-!,)9,-0*!2-0+.8*)+&!'&(!.'29-0*!5+..-5*)&9!'2-'!
)&0*28/-&*0!)&!*,-!@+2.(;!!O8&()&9!1+2!J2-5)6+!FPMQ!4-2!3-'2H!'&(!1+2!`XJGN0!YZ\J:!6+*,!0*)..!8&)i8-!

1'5).)*)-0:!)0!6-)&9!2'/4-(!(+@&!1+..+@)&9!*,-!2-5+//-&('*)+&0!
+1!*,-!KLL"!`CO!J0*2+&+/3!C-&)+2!X-7)-@^!0+!'0!*+!+4*)/)U-!
*,-!42+92'/!'&(!2-.-'0-!18&(0!1+2!+4-2'*)&9!&-@!1'5).)*)-0;!!<,-!
0++&!*+!6-!5+//)00)+&-(!F)&!KL$?H!P$\!J*'5'/'!Z'29-!
Q)..)/-*-2c086/)..)/-*-2!J22'3!FJZQJH!)0!'&!)&*-2&'*)+&'.!
5+..'6+2'*)+&!)&7+.7)&9!4'2*&-20!)&!`+2*,!J/-2)5':!E82+4-!'&(!
E'0*!J0)':!@)*,!>,).-!'0!*,-!,+0*!5+8&*23!F0--!O)982-!"#^H;!%&!
'(()*)+&!*+!*,-0-!&'*)+&'..3!/'&'9-(!1'5).)*)-0:!`CO#JC<!18&(0!
+4-2'*)+&0!'&(!(-7-.+4/-&*!'*!*,-!8&)7-20)*3#6'0-(!>JXQJ:!
J<J:!'&(!>CG!FPMQ!4-2!3-'2!5+/6)&-(H!'&(!`CO#GAA!18&(0!
CA<!FPK;]Q!4-2!3-'2H:!@,)5,!*+9-*,-2!'*!P$LQ!5'&!6-!5+/4'2-(!
*+!`XJG!18&()&9!FP"VQ!4-2!3-'2H;!<,-!0/'..!1'5).)*)-0!42+7)(-!
8&)i8-!05)-&*)1)5!5'4'6).)*)-0:!*2')&)&9:!'&(!*-5,&)5'.!
(-7-.+4/-&*:!4'2*)58.'2.3!1+2!/)..)/-*-2!'&(!086#/)..)/-*-2!
+60-27'*)+&0;!!!!

<,-!JC<#0844+2*-(!92+8&(#6'0-(!+4*)5'.c)&12'2-(!
1'5).)*)-0!)&5.8(-!*,-!`'*)+&'.!G4*)5'.!J0*2+&+/3!G60-27'*+23!
F`GJGH#+4-2'*-(!+4*)5'.!*-.-05+4-0!'*!h)**!A-'[!)&!J2)U+&'!'&(!
>-22+!<+.+.+!)&!>,).-!*,'*!'2-!^#/-*-20!FQ'3'..!'&(!\.'&5+H!+2!
0/'..-2!)&!()'/-*-2!'&(!'2-!'9)&9!)&!*-2/0!+1!)&12'0*285*82-;!!
<,-3!'.0+!)&5.8(-!'!,'.1!0,'2-!@)*,!)&*-2&'*)+&'.!4'2*&-20!B&)*-(!
h)&9(+/:!>'&'(':!>,).-:!J80*2'.)':!\2'U).:!J29-&*)&'!)&!-'5,!+1!
*,-!M#/-*-2!&+2*,-2&!FQ'8&'!h-'H!'&(!0+8*,-2&!F>-22+!A'5,+&H!
T-/)&)!*-.-05+4-0!FO)982-!"#]H;!<,-!\.'&5+!'&(!Q'3'..!

*-.-05+4-0!'2-!6-)&9!2-1826)0,-(:!4'2*.3!)&!5+&&-5*)+&!@)*,!DGE#0844+2*-(!('2[!-&-293!42+=-5*0;!<,-!
T-/)&)!*-.-05+4-0!1-'*82-!'&!+4-2'*)+&'.!.'0-2!98)(-!0*'2!JG!030*-/!'*!T-/)&)#`+2*,!'&(!*,-2-!)0!*,-!
42+/)0-!@)*,)&!'!1-@!3-'20!+1!/8.*)#5+&=89'*-!JG!'*!T-/)&)#C+8*,!*+!42+(85-!,)9,#2-0+.8*)+&!)/'9-0!
+7-2!'!@)(-!1)-.(!+1!7)-@;!!I+@-7-2:!'0!()05800-(!)&!*,-!JC<!C-&)+2!X-7)-@!'&(!-.0-@,-2-:!*,-!T-/)&)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^!O+2!'!5+43!+1!*,-!2-4+2*!0--!,**4bcc@@@;&01;9+7c/40c'0*c0-&)+22-7)-@c02#2-4+2*;4(1;!!

B9P>6-$0-!GKF:H-A6>G;JQ

K9I7J-*7F7IH>87I-

!
J2-5)6+!jXk!
\.'&5+!jGk!
>JXQJ!jXk!
>CG!jXk!
D8&&!jCk!
T\<!jXk!
T-/)&)!`!jGk!
T-/)&)!C!jGk!
TG`TjCk!
%X<O!j%Xk!F`JCJH!
h-5[!jGc%Xk!F`JCJH!
Q'3'..!jGk!
Q5Q'*,#A)-25-!jCk!
CGJX!

YEX%<JCj#k!
EYZJ!jXk!
YZ\J!jXk!
e%R`!

!
!"#$%&!'"U!!*?!058:,8!<2?<418:2?!2@!894!*NC*!0550.!B:89!5207,I!:?!894!4E84?747!<2?@:>A508:2?)!V!
*NC*!W&;RLK*RQLK%*RX!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"!

G60-27'*+23!,'0!6--&!0.+@!)&!42+7)()&9!*,-!5+//8&)*3!@)*,!*,-!@+2.(!5.'00!)&0*28/-&*0!*,'*!)*!&--(0!*+!
5'223!+8*!)*0!2-0-'25,!42+92'/:!'&(!,'0!)&5822-(!+4-2'*)+&0!5+0*0!*,'*!'2-!.'29-2!*,'&!@-2-!'&*)5)4'*-(;!<,-!
5,'..-&9-0!'2+0-!4'2*.3!6-5'80-!+1!'!,-'73!)&*-2&'*)+&'.!/'&'9-/-&*!0*285*82-!'&(!4'2*)'..3!6-5'80-!+1!
*,-!-'2.3!5,+)5-!+1!'!i8-8-#6'0-(!+60-27)&9!/+(-;!!

JC<!'.0+!0844+2*0!)&0*28/-&*'*)+&!+&!42)7'*-!+60-27'*+2)-0!*,2+89,!)*0!<C%A!FP^Q!4-2!3-'2H!
42+92'/!'&(!X-C<JX!FP?Q!4-2!3-'2H!6'0-(!-a4-&()*82-0;!!<,-0-!(-7-.+4/-&*!18&(0!'2-!0/'..!5+/4'2-(!
*+!*,-!)&7-0*/-&*0!)&!`GJGlT-/)&)!FP^?Q!4-2!3-'2H:!'&(!42+7)(-!'55-00!1+2!*,-!5+//8&)*3!*+!6+*,!
8&)i8-!'&(!@+2[,+20-!05)-&*)1)5!5'4'6).)*)-0!*,'*!5+/4.-/-&*!*,+0-!'7').'6.-!+&!*,-!`CO#28&!1'5).)*)-0;!

<,-!J<%!'&(!QX%!42+92'/0!42+7)(-!*-5,&+.+93!(-7-.+4/-&*!'&(!)&0*28/-&*'*)+&!0844+2*!1+2!
2'()+:!+4*)5'.c)&12'2-(:!'&(!0+.'2!1'5).)*)-0;!

%&!0+.'2!'0*2+&+/3:!*,-!J(7'&5-(!<-5,&+.+93!C+.'2!<-.-05+4-!FJ<C<H!+&!I'.-'['.'!)&!Q'8):!
I'@'))!2-5-)7-(!'&!JXXJ!5+//)*/-&*!*+!'6+8*!,'.1!+1!)*0!2+89,.3!P?LLQ!5+&0*285*)+&!5+0*!'&(!*,-!
42+=-5*!,'0!1+2/'..3!0*'2*-(;!Q'&'9-(!@)*,)&!JC<:!*,-!+*,-2!,'.1!+1!)*0!5+&0*285*)+&!5+0*0!@)..!5+/-!12+/!
`COm0!QXEO>!42+92'/;!%*!@)..!6-!'!@+2.(#.-'()&9!1'5).)*3:!@)*,!'&!+11#'a)0!^#/-*-2!/)22+2!'&(!'&!+4*)5'.!
(-0)9&!+4*)/)U-(!*+!-.)/)&'*-!05'**-2-(!08&.)9,*;!J<C<!@)..!+4-2'*-!@)*,!*,-!/+0*!'(7'&5-(!0+.'2!
'('4*)7-!+4*)50!030*-/!)&!*,-!@+2.(:!/'[)&9!)*!4+00)6.-:!1+2!-a'/4.-:!*+!5+/4'2-!()2-5*.3!*,-!/'9&-*)5!
0*285*82-0!*,'*!'55+/4'&3!0+.'2!92'&8.'*)+&!@)*,!*,-!42-()5*)+&0!+1!*,-!.'*-0*!5+/48*'*)+&'.!/+(-.0!
FO)982-!"#"H;!%*!@)..!'..+@!0*8(3!+1!)&*-&0-!0+.'2!/'9&-*)0/!+&!*,-!1)&-!'&(!5+/4.-a!05'.-0!*,'*!'2-!.)[-.3!
*+!6-!42-0-&*!)&!&-'2.3!'..!0*'20:!68*!@,)5,!5'&!1)&'..3!6-!2-0+.7-(!@)*,!*,-!L;L]n!04'*)'.!2-0+.8*)+&!*,'*!
J<C<!@)..!'..+@;!!

C8//'2)U)&9!*,-!'5*)7)*3!05'.-!'&(!*,-!12-i8-&53!6-*@--&!*,-!'44-'2'&5-!+1!&-@!1.'90,)4!
5'4'6).)*)-0!'/+&9!`COcJC<!1'5).)*)-0:!(82)&9!*,-!$SSLN0!*,-!+4*)5'.!T-/)&)!1'5).)*)-0!@-2-!68).*:!(82)&9!
*,-!KLLLN0!*,-!Ea4'&(-(!Y-23!Z'29-!J22'3!'&(!*,-!JZQJ!2'()+!1'5).)*)-0!@-2-!5+&0*285*-(!@)*,!JZQJ!
0.'*-(!1+2!5+/4.-*)+&!-'2.3!&-a*!(-5'(-:!'&(!*,-!KL$LN0!@)..!@)*&-00!5+&0*285*)+&!'&(!+4-2'*)+&!+1!*,-!
0+.'2!1'5).)*3!J<C<;!!e,).-!5+&0*285*)+&!/+&-3!,'0!5+/-!2-5-&*.3!12+/!*,-!`CO!Q'=+2!X-0-'25,!
Ei8)4/-&*!'&(!O'5).)*)-0!>+&0*285*)+&!FQXEO>H!.)&-:!+4-2'*)+&0!1+2!'&(!(-7-.+4/-&*!+1!*,-0-!&-@!
1.'90,)40!1'..0!*+!JC<W'0!(+!*,-0-!5+0*0!1+2!*,-!-a)0*)&9!+4*)5'.:!2'()+:!'&(!0+.'2!1'5).)*)-0!/-&*)+&-(!

!
!

!!"#$%&!'"Y!!#4/:?:!K2589!B:89!;2A8945?!;805!=50:+,!!J547:8S!#4/:?:!R3,4560825.L*$%*)!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#V!

'6+7-;!!%&52-'0)&9!05'.-!'&(!5+/4.-a)*3!+1!'0*2+&+/)5'.!/'5,)&-23!62)&90!)&52-'0)&9!+4-2'*)+&0!'&(!
(-7-.+4/-&*!&--(0;!!

e)*,)&!JC<:!'442+a)/'*-.3!]"!4-25-&*!+1!2-0+825-0!'2-!04-&*!+&!5822-&*!1'5).)*3!+4-2'*)+&0!@,).-!
$L!4-25-&*!)0!04-&*!+&!)&0*28/-&*'*)+&!'&(!V!4-25-&*!+&!18*82-!1'5).)*)-0!'&(!'(7'&5-(!*-5,&+.+93!
(-7-.+4/-&*;!K?!4-25-&*!)0!04-&*!+&!)&()7)(8'.!)&7-0*)9'*+2!92'&*0!)&!0844+2*!+1!2-0-'25,:!'55+2()&9!*+!
)&1+2/'*)+&!42+7)(-(!63!*,-!0827-3N0!)&12'0*285*82-!0*8(3!92+840;!!e)*,)&!1'5).)*)-0!18&()&9:!
'442+a)/'*-.3!"$!4-25-&*!9+-0!*+!&'*)+&'.!'&(!8&)7-20)*3#6'0-(!2'()+:!??!4-25-&*!*+!&'*)+&'.!'&(!
8&)7-20)*3#6'0-(!+4*)5'.:!'&(!"!4-25-&*!*+!0+.'2!*-.-05+4-0;!!%&!*,-!5+//)**--m0!7)-@!F0--!6-.+@H!*,)0!
'..+5'*)+&!+1!2-0+825-0!)0!8&6'.'&5-(b!-a)0*)&9!1'5).)*)-0!'2-!&+*!6-)&9!-a4.+)*-(!-11)5)-&*.3!6-5'80-!&+*!
-&+89,!)0!)&7-0*-(!)&!/+(-2&!)&0*28/-&*'*)+&!'&(!)&!0844+2*)&9!*,-!)&7-0*)9'*+20!@,+!42+(85-!*,-!05)-&5-!
12+/!*,-0-!1'5).)*)-0!'&(:!182*,-2/+2-:!&+*!-&+89,!)0!)&7-0*-(!)&!*,-!18*82-!*,2+89,!'(7'&5-(!*-5,&+.+93!
(-7-.+4/-&*;!B&.-00!*,-!68(9-*!)&52-'0-0:!*,-!+&.3!@'3!*+!2-&(-2!6'.'&5-!)0!*+!5.+0-!+4-2'*)&9!1'5).)*)-0!
'&(!*,-!/-5,'&)0/!1+2!(+)&9!*,)0!)0!C-&)+2!X-7)-@0;!!
!

(+,(&$0'+,R-B9:;D9:;:;<-9;-9886>86:9D7-K9F9;H7-:;-,02SI-9ID6>;>?E-9;J-9ID6>8TEI:HI-

67I796HT-8>6D=>F:>-9;JC-KE-7OD7;I:>;C-K9F9;H7-:;-DT7-T79FDT-9;J-IH:7;D:=:H-7==7HD:L7;7II->=-DT7-

,02-=9H:F:D:7I-67UG:67I-9-L:<>6>GI-876:>J:H-I7;:>6-67L:7@V-

!
C-&)+2!2-7)-@0!'2-!/'=+2!-&(-'7+20!'&(!0,+8.(!&+*!6-!8&(-2*'[-&!.)9,*.3;!!<,-3!0,+8.(!6-!0--&!'0!

9++(!0*-@'2(0,)4!+1!*,-!`CO!42+92'/;!
!

"#(+BB#,4)*'+,R-,02M)ID6>;>?E-IT>GFJ-H>?8F7D7-:DI-;7OD-I7;:>6-67L:7@-K7=>67-DT7-

?:JMJ7H9J7-:;J787;J7;D-67L:7@-DT9D-:I-67H>??7;J7J-7FI7@T767-:;-DT:I-678>6DC-I>-9I-D>-

J7D76?:;7-@T:HTC-:=-9;EC-=9H:F:D:7I-,02M)0*-IT>GFJ-H79I7-D>-IG88>6D-:;->6J76-D>-67F79I7-

=G;JI-=>6-WXY-DT7-H>;ID6GHD:>;-9;J->;<>:;<->8769D:>;->=-;7@-D7F7IH>87I-9;J-:;ID6G?7;DIC-9;J-

WZY-DT7-IH:7;H7-9;9FEI:I-;77J7J-D>-H98:D9F:N7->;-DT7-67IGFDI-=6>?-7O:ID:;<-9;J-=GDG67-=9H:F:D:7IV-

!
!"#$%&!'"')!C0>?:@:47!6:4B!2@!,2+05!<2?64<8:64!0?7!/0>?48:<!,85A<8A54,)!N4@8!10?4+S!J2/1A845!
,:/A+08:2?!2@!<2?64<8:2?!2?!894!;2+05!,A5@0<4I!82>48945!B:89!4/45>4?8!/0>?48:<!@:4+7,!W8B:,847!
,85A<8A54!,A552A?7:?>!40<9!>50?A+4X)!%:>98!10?4+S!*7018:64!218:<,!:/0>4!2@!,2+05!<2?64<8:2?!A,:?>!0!
<A554?8!;2+05!84+4,<214)!D9:84!895407,!/01!2A8!894!4/45>4?8!/0>?48:<!@:4+7!,A552A?7:?>!40<9!
>50?A+4)!!*=;=!B:++!9064!,A@@:<:4?8!,108:0+!54,2+A8:2?!82!84,8!894,4!,:/A+08:2?,!0>0:?,8!;2+05!7080)!
J547:8!W5:>98XS!Z:414?94A45""?,8:8A8!@[5!;2??4?19.,:-I!\0<AA/!=2B45!=4+4,<214)!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#M!

*+[)"4-2$*$"#-!"+1#(*0C-B'00'+,0C-),4-2)('&'*'#0--

47896D?7;D->=-#;76<E-

J0!()05800-(!'6+7-!'&(!)&!-'2.)-2!5,'4*-20:!*,-!5+&&-5*)+&!6-*@--&!'0*2+&+/3!'&(!4,30)50!,'0!
0*2-&9*,-&-(!5+&0)(-2'6.3!+7-2!*,-!4'0*!(-5'(-;!<,-2-!)0!0*2+&9!/8*8'.!)&*-2-0*!)&!*,-!*@+!5+//8&)*)-0!)&!
('2[!-&-293:!('2[!/'**-2!4,30)50!+1!*,-!7-23!-'2.3!8&)7-20-:!92'7)*'*)+&:!>Q\:!9'//'#2'3!'0*2+4,30)50!
'&(!5+0/)5#2'3!4,30)50;!B&)7-20)*3!4,30)5)0*0!'&(!&'*)+&'.!.'6+2'*+2)-0!,'7-!0,+@&!'!0*2+&9!)&*-2-0*!)&!
*,-0-!'2-'0!'&(!,'7-!'.2-'(3!5+..'6+2'*-(!42+(85*)7-.3!@)*,!05)-&*)0*0!12+/!/+2-!*2'()*)+&'.!'0*2+&+/)5'.!
6'5[92+8&(0!+&!,)9,.3!0855-0018.!7-&*82-0;!<,-!0*2-&9*,!+1!*,-0-!5+..'6+2'*)+&0!'*!*,-!@+2[)&9!.-7-.!,'0!
(-2)7-(!12+/!*,-!5+/4.-/-&*'23!4-204-5*)7-0!+&!*,-!05)-&5-!'&(!*,-!()11-2-&*!*-5,&)5'.!0[)..0!'&(!
-a4-2)-&5-!*,'*!*,-0-!*@+!5+//8&)*)-0!,'7-!5+&*2)68*-(!'&(!@,)5,!,'7-!*82&-(!+8*!*+!6-!5285)'.;!O+2!
-a'/4.-:!'0*2+&+/-20!5+..-5*)7-.3!8&(-20*'&(!'6+8*!68).()&9!*-.-05+4-0:!52'1*)&9!42'5*)5'.!+60-27)&9!
42+92'/0!'&(!.'8&5,)&9!04'5-52'1*:!@,).-!4,30)5)0*0!,'7-!5+&*2)68*-(!8&)i8-!5'4'6).)*)-0!)&!(-*-5*+20:!
-.-5*2+&)50!'&(!('*'!,'&(.)&9;!!

O+2!*,-!18*82-:!DGE!)0!5822-&*.3!0844+2*)&9!(-7-.+4/-&*!+1!*,-!g+)&*!D'2[!E&-293!Q)00)+&!
FgDEQH!)&!04'5-:!*,-!Z'29-!C3&+4*)5!C827-3!<-.-05+4-!FZCC<H!5'/-2':!'&(!>Q\!05)-&5-!-11+2*0;!!<,-!
5+//)**--!2-5+//-&(0!)&!>,'4*-2!V!5+&*)&8)&9!0*-40!)&!'.)9&/-&*!@)*,!*,-!DGE!/)00)+&!*,'*!*'[-!
'(7'&*'9-0!+1!42-0-&*!('3!4,30)50#'0*2+4,30)50!05)-&5-!03&-29)-0;!!
!

,9D:>;9F-)76>;9GD:HI-9;J-089H7-)J?:;:ID69D:>;-

\'0-(!+&!*,-!2-5+//-&('*)+&0!+1!JJ`Q:!6-3+&(!g'/-0!e-66!C4'5-!<-.-05+4-:!`JCJ!)0!
5822-&*.3!0844+2*)&9!(-7-.+4/-&*!+1!'!C4'5-!%&*-21-2+/-*23!Q)00)+&!FC%QH!'&(!*-5,&+.+93!1+2!'!18*82-!
<-22-0*2)'.!A.'&-*!O)&(-2;!!O+..+@)&9!'!KLL?!`X>!2-4+2*]!*,-2-!,'0!!'.0+!6--&!0)9&)1)5'&*!'5*)7)*3!*+@'2(!'!
g+)&*!D'2[!E&-293!Q)00)+&!FgDEQH!)&!4+00)6.-!4'2*&-20,)4!@)*,!DGE!'&(c+2!ECJ;!!

<,-!080*')&-(!0855-00!+1!`JCJm0!'0*2+4,30)50!42+92'/!2-0*0!+&!)*0!-11-5*)7-!.-7-2'9)&9!+1!
'5*)7)*)-0!2'&9)&9!12+/!.'29-!1.'90,)4!/)00)+&0!*+!0/'..-2!/+2-!1+580-(!Ea4.+2-2!/)00)+&0:!(+@&!*+!*,-!
086+26)*'.:!('*'!'&'.30)0:!*,-+23:!*-5,&+.+93!(-7-.+4/-&*:!'&(!.'6+2'*+23!'0*2+4,30)50!42+92'/0;!<,)0!
()7-20)1)-(!4+2*1+.)+!/'a)/)U-0!05)-&*)1)5!-a4.+)*'*)+&!+1!*,-!/)00)+&0:!4'7-0!*,-!@'3!*+@'2(!18*82-!
/)00)+&0:!'&(!/')&*')&0!'&(!(-7-.+40!*,-!0[)..!*,'*!@)..!-&'6.-!*,-!B;C;!*+![--4!)*0!@+2.(!.-'(-20,)4!)&!
04'5-!'0*2+&+/3;!!A28(-&*!)&7-0*/-&*!)&!*,-!5+2-!0844+2*)&9!'5*)7)*)-0!'.0+!,'0!42+7-&!*+!/)&)/)U-!2)0[!
'&(!.+@-2!-&(#*+#-&(!5+0*!+1!/'=+2!/)00)+&0:!63!'((2-00)&9!52)*)5'.!(-0)9&!)008-0!6-1+2-!/)00)+&0!-&*-2!
*,-)2!5+&0*285*)+&!4,'0-0;!

%&!*,-!5+820-!+1!1+2/8.'*)&9!)*0!2-5+//-&('*)+&0!)&5.8()&9!.'29-:!/-()8/:!'&(!0/'..!/)00)+&0:!'0!
@-..!'0!*'29-*-(!'89/-&*'*)+&0!*+!0+/-!+1!*,-!5+2-!0844+2*)&9!'5*)7)*)-0:!*,-!5+//)**--!5+&0)(-2-(!
62+'(-2!)008-0!+1!6'.'&5-!'52+00!*,-!`JCJ!42+92'/;!<,-2-!'2-!0-7-2'.!'04-5*0!*+!*,)0!6'.'&5-b!6-*@--&!
.'29-2!'&(!0/'..-2!/)00)+&0o!6-*@--&!`JCJ#.-(!/)00)+&0!'&(!4'2*)5)4'*)+&!)&!)&*-2&'*)+&'.!/)00)+&0o!
6-*@--&!8&)7-20)*3#.-(!'&(!`JCJ!5-&*-2#.-(!/)00)+&0o!6-*@--&!0844+2*!1+2!/)00)+&#-&'6.)&9!'&(!
/)00)+&#0844+2*)&9!'5*)7)*)-0!F*-5,&+.+93!(-7-.+4/-&*:!086+26)*'.!42+92'/:!*,-+23:!92+8&(#6'0-(!
+60-27)&9H!'&(!*,-!/)00)+&0!*,-/0-.7-0o!6-*@--&!/)00)+&!5+&0*285*)+&c+4-2'*)+&!'&(!('*'!'25,)7)&9!'&(!
'&'.30)0o!'&(!6-*@--&!-a*-&(-(!/)00)+&!0844+2*!1+2!+4-2'*)&9!/)00)+&0!7-2080!18&()&9!+1!&-@!/)00)+&0;!
D82)&9!)*0!(-.)6-2'*)+&0!*,-!5+//)**--!,'0!'**-&(-(!*+!*,-!9-&-2'.!42)&5)4.-!+1!6'.'&5-!)&!(-7-.+4)&9!)*0!
2-5+//-&(-(!42)+2)*)U'*)+&!@)*,)&!*,-!`JCJ!J0*2+4,30)50!42+92'/!(82)&9!*,-!5+/)&9!(-5'(-;!!

%&!*-2/0!+1!/)00)+&!0)U-!6'.'&5-:!*,-!5+//)**--!7'.8-0!*,-!)/42-00)7-!05)-&5-!7'.8-!4-2!(+..'2!
'5,)-7-(!@)*,!'!,-'.*,3!Ea4.+2-2!42+92'/:!0+!/85,!0+!*,'*!'&!-&,'&5-/-&*!*+!*,-!Ea4.+2-2!42+92'/!)0!
+82!0-5+&(#2'&[-(!.'29-!04'5-!42+=-5*!2-5+//-&('*)+&!)&!>,'4*-2!V;!!Z)[-@)0-:!*,-!5+//)**--!
2-5+//-&(0!0*2+&9!0844+2*!1+2!*,-!086+26)*'.!'&(!6'..++&!42+92'/0;!!J4'2*!12+/!42+7)()&9!'!,)9,!05)-&5-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
]!!"##$%&'#()*+,-./)0'&1)&1$)!"/2"/3)45$6$#)7%'$#%$)*+$/&'"#/)8"-),)9$0)!$#&+-:;!
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"#S!

2-*82&:!*,-0-!0/'..-2!05'.-!'5*)7)*)-0!42+7)(-!+44+2*8&)*)-0!1+2!8&)7-20)*3#.-(!42+=-5*0:!@,)5,!)&!*82&!*2')&!
18*82-!)&0*28/-&*'.)0*0!'&(!.-'(-20!)&!04'5-!'0*2+4,30)50!'&(!/')&*')&!'!0*2+&9!0[)..!6'0-!2-0)()&9!+8*0)(-!
+1!*,-!`JCJ!5-&*-20;!<,-3!'.0+!42+7)(-!*-0*6-(0!1+2!18*82-!*-5,&+.+9)-0!'&(!7)*'.!05)-&5-!)&48*0!1+2!
4.'&&)&9!18*82-!.'29-2!/)00)+&0;!!<,-0-!0'/-!5+&0)(-2'*)+&0!/+*)7'*-!2-5+//-&('*)+&0!1+2!/')&*')&)&9!
+2!-&,'&5)&9!*,-!0844+2*!1+2!&+&#/)00)+&!04-5)1)5!*-5,&+.+93!(-7-.+4/-&*;!!

J0!()05800-(!)&!>,'4*-2!?:!)&*-2&'*)+&'.!5+..'6+2'*)+&0!'2-!6-5+/)&9!'!/'=+2!1'5*+2!)&!5822-&*!'&(!
18*82-!/)00)+&0;!!`-'2.3!'..!+1!*,-!.'29-!04'5-#6'0-(!42+=-5*0!2-5+//-&(-(!)&!>,'4*-2!V!,'7-!0+/-!
)&*-2&'*)+&'.!-.-/-&*;!!%&*-2&'*)+&'.!5+..'6+2'*)+&0!5'&!5'223!'(/)&)0*2'*)7-:!*-5,&)5'.!F-;9;:!%<JXH:!'&(!
-7-&!4+.)*)5'.!682(-&0;!!G7-2'..:!,+@-7-2:!*,-!5+//)**--!7)-@0!*,)0!-7+.8*)+&!'0!'!/-'&0!+1!/'a)/)U)&9!
05)-&5-!'&(!/)&)/)U)&9!2-(8&('&53!)&!'&!-2'!+1!*)9,*!18&()&9;!

J!1)&'.!)/4+2*'&*!6'.'&5-!-.-/-&*!)0!6-*@--&!0844+2*!1+2!*,-!(-7-.+4/-&*!'&(!+4-2'*)+&!+1!
/)00)+&0!'&(!*,-!0844+2*!1+2!*,-!'25,)7)&9:!'&'.30)0:!'&(!05)-&*)1)5!)&*-242-*'*)+&!+1!*,-!('*'!2-'.)U-(!12+/!
*,-!/)00)+&0:!)&5.8()&9!*,-+2-*)5'.!'&(!5+/48*'*)+&'.!/+(-.)&9;!!J.*,+89,!*,-0-!'5*)7)*)-0!'((!84!*+!'!
/)&+2!12'5*)+&!+1!*+*'.!/)00)+&!5+0*0:!18&(0!'2-!+1*-&!2-#'442+42)'*-(!12+/!*,-0-!5'*-9+2)-0!@,-&!5+0*0!
+7-228&!)&!+*,-2!5+/4+&-&*0!+1!*,-!`JCJ!CQD!68(9-*;!!<,-0-!7)*'.!-.-/-&*0!+1!*,-!J0*2+4,30)50!
18&()&9!/80*!6-!42+*-5*-(!12+/!+7-228&0!-.0-@,-2-;!!
!

,9D:>;9F-0H:7;H7-2>G;J9D:>;-

\'0-(!+&!*,-!2-5+//-&('*)+&0!+1!JJ`Q:!`CO!)0!5822-&*.3!0844+2*)&9!(-7-.+4/-&*!+1!ZCC<!
'&(!*-5,&+.+93!2-.'*-(!*+!'!T)'&*!C-9/-&*-(!Q)22+2!<-.-05+4-!FTCQ<H:!Ci8'2-!h).+/-*-2!J22'3!FChJH:!
'&(!O2-i8-&53!J9).-!C+.'2!X'()+*-.-05+4-!FOJCXH;!!!J!(-0)2-!1+2!,-'.*,3!6'.'&5-!6-*@--&!18*82-!
1'5).)*)-0:!5822-&*!1'5).)*)-0:!'&(!5+2-!'5*)7)*)-0!085,!'0!*,+0-!(-052)6-(!)&!>,'4*-2!]!,'0!.-(!*,-!5+//)**--!
*+!5+&0)(-2!-7+.8*)+&!)&!*,-!-a)0*)&9!+4*)5'.#)&12'2-(:!2'()+#/)..)/-*-2#086/)..)/-*-2:!'&(!0+.'2!
+60-27'*+23!*-.-05+4-!030*-/0!)&!B;C;!92+8&(#6'0-(!'0*2+&+/3;!
-

3*45&5$#*!"&'.%067(8$%$#9*-:1&#;*

e,'*-7-2!&-@!*-.-05+4-0!`CO!(-5)(-0!*+!0844+2*!)&!*,-!(-5'(-!*+!5+/-:!'!98)()&9!42)&5)4.-!)&!
4.'&&)&9!'!18*82-!G4*)5'.#%&12'2-(!FG%XH!030*-/!+1!*-.-05+4-0!)0!/')&*')&)&9!'&!'442+42)'*-!6'.'&5-!
6-*@--&!/'=+2!&'*)+&'.!1'5).)*)-0!'&(!'!7)62'&*!8&)7-20)*3#6'0-(!42+92'/:!'0!@-..!'0!'/4.-!42+7)0)+&!1+2!
*,-!.+&9-2#*-2/!18*82-;!!<,)0!18*82-!)0!5-2*')&!*+!)&5.8(-!.'29-2!'&(!-7-2#/+2-!5'4'6.-!*-.-05+4-0;!

JJ`Q!(-7-.+4-(!*,-!5+&5-4*!+1!*2-'*)&9!*,-!1-(-2'..3!0844+2*-(!'&(!)&(-4-&(-&*!G%X!
+60-27'*+2)-0!)&!*,-!B&)*-(!C*'*-0!'0!'&!)&*-92'*-(!030*-/:!'&(!80-(!*,)0!5+&5-4*!*+!)&52-'0-!5+//8&)*3!
'55-00!*+!.'29-#'4-2*82-!*-.-05+4-0!*,2+89,!*,-!<-.-05+4-!C30*-/!%&0*28/-&*'*)+&!A2+92'/!F<C%AH;!!
D82)&9!*,-!4'0*!(-5'(-!*,-2-!,'7-!6--&!0-7-2'.!2-7)-@0!+1!*,-!C30*-/:!)&5.8()&9!*,-!KLL"!`CO!JC<!
C-&)+2!X-7)-@!'&(!*,-!0860-i8-&*!`GJG#.-(!JZ<J%X!'&(!X-C<JX!5+//)**--!2-4+2*0!@,)5,!'((2-00-(!
5+//8&)*3!&--(0!1+2!.'29-!'&(!0/'..!*-.-05+4-0:!2-04-5*)7-.3;!!<+9-*,-2!*,-0-!0*8()-0!)(-&*)13!'!0-2)-0!+1!
52)*)5'.!&--(0!*,'*!/80*!6-!6'.'&5-(!*+!+4*)/)U-!*,-!+7-2'..!G%X!030*-/;!!<,-!/+0*!)/4+2*'&*!+1!*,-0-!
)&5.8(-b!
!

$;! D-7-.+4/-&*!+1!18*82-!.'29-!*-.-05+4-!1'5).)*)-0:!04-5)1)5'..3!ZCC<!'&(!TCQ<:!)&5.8()&9!'!
1-(-2'.!.-7-2'9)&9!+1!42)7'*-!18&()&9!0+!'0!*+!'0082-!+4-&!'55-00!*+!'!0,'2-!+1!*)/-!+&!*,-0-!1'5).)*)-0!'&(!
*+!*,-)2!('*'!'25,)7-0;!>822-&*.3:!'2+8&(!1)7-!4-25-&*!+1!*,-!JC<#G%X!1'5).)*)-0:!)&0*28/-&*'*)+&:!'&(!
(-7-.+4/-&*!68(9-*!)0!'..+5'*-(!*+!18*82-!'5*)7)*)-0;!

!
K;! C844+2*!+1!*,-!`GJG!'&(!T-/)&)!486.)5!+60-27'*+2)-0:!42+7)()&9!+4-&!5+//8&)*3!'55-00!*+!

*-.-05+4-0!@)*,!'4-2*82-!84!*+!M!/-*-20:!'&(!5++2()&'*)+&!+1!5822-&*!'&(!18*82-!G%X!1'5).)*)-0!'&(!
)&0*28/-&*'*)+&!)&)*)'*)7-0;!!>822-&*.3:!*,)0!'55+8&*0!1+2!'2+8&(!ML!4-25-&*!+1!JC<#G%X!18&()&9;!
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"#$L!

!
?;! %&7-0*/-&*!)&!&-@!'&(!8492'(-(!)&0*28/-&*'*)+&!1+2!42)7'*-.3!+4-2'*-(!*-.-05+4-0:!*+!

-&,'&5-!*,-!05)-&*)1)5!4+*-&*)'.!+1!*,-0-!1'5).)*)-0!'&(!*+!42+7)(-!486.)5!'55-00!*+!'!0,'2-!+1!*,-!*)/-!7)'!

<C%A:!X-C<JX:!QX%cJ<%:!'&(!'!/)(#05'.-!)&0*28/-&*'*)+&!42+92'/!5822-&*.3!'2+8&(!1)1*--&!4-25-&*!+1!
18&(0;!
!

<,-0-!2-4+2*0!'.0+!5+&5.8(-(:!'&(!*,)0!5+//)**--!5+&5820:!*,'*!1+..+@)&9!*,)0!4'*,!'&(!)&7-0*)&9!
2-.'*)7-.3!.)**.-!)&!18*82-!.'29-!42+=-5*0!@)..!()/)&)0,!182*,-2!*,-!B;C;!42-0-&5-!)&!)&*-2&'*)+&'.!G%X!
'0*2+&+/3;!!<,-!5,'..-&9-!)0!*+!'5,)-7-!'!6-**-2!6'.'&5-!*,'*!@)..!-&'6.-!0)9&)1)5'&*!1-(-2'.!4'2*)5)4'*)+&!
)&!ZCC<!'&(!TCQ<:!@,).-!2-*')&)&9!0811)5)-&*!'55-00!*+!0/'..-2!*-.-05+4-0!)&!42)7'*-!+2!486.)5!,'&(0:!*+!
5'223!+8*!*,-!18..!05)-&5-!42+92'/;!!J!9++(!4.'&!5'&!42-0-&*!5+/4.-/-&*'23!6-&-1)*0!*+!*,-!486.)5!'&(!
42)7'*-!0-5*+20;!!J1*-2!5+&0)(-2)&9!7'2)+80!+4*)+&0:!*,-!5+//)**--!1)&(0!*,'*!*,-!05)-&*)1)5!+8*48*!+1!*,-!
G%X!C30*-/!@+8.(!6-!+4*)/)U-(!63!2-#'..+5'*)&9!/+2-!0844+2*!*+!)&0*28/-&*'*)+&!+&!*,-!&-@-2!
*-.-05+4-0!@,-2-!*,-!/'=+2)*3!+1!,)9,#)/4'5*!05)-&5-!4'4-20!'2-!42+(85-(";!!%1!'(/)&)0*-2-(!*,2+89,!*,-!
<C%A!'&(!X-C<JX!18&()&9!28.-0:!)&!*,-!5'0-!+1!42)7'*-!1'5).)*)-0:!085,!)&7-0*/-&*0!@+8.(!42+7)(-!
)&52-'0-(!486.)5!'55-00!*+!*,-0-!-a)0*)&9!*-.-05+4-0;!!
!

(+,(&$0'+,R-+8D:?:N:;<-DT7-F>;<MD76?-IH:7;D:=:H-67DG6;-=6>?-DT7-@T>F7->=-DT7-$V0V-

>8D:H9F-9;J-:;=6967J-IEID7?-67UG:67I-9-679JPGID:;<->=-DT7-K9F9;H7->=-DT7-,02M)ID6>;>?E-

86><69?->=-IG88>6D-:;-DT677-9679IR-WXY-8GKF:HFE->8769D7J-;9D:>;9F->KI76L9D>6:7I/DT7-

H>?K:;7J-,9D:>;9F-+8D:H9F-)ID6>;>?E-+KI76L9D>6E-9;J-A7?:;:-=9H:F:D:7I-DT9D-HG667;DFE-

J>?:;9D7-I87;J:;<\-WZY-86:L9D7M8GKF:H-896D;76IT:8I/IGHT-9I-IG88>6D-=>6-:;ID6G?7;D9D:>;-9D-

9;J-G8<69J7I->=-86:L9D7FE->8769D7J->KI76L9D>6:7I\-9;J-W]Y-:;L7ID?7;D-:;-=GDG67-=9H:F:D:7IV-

!
J/+&9!*,-!&-@-2!G%X!1'5).)*)-0!'2-!*,-!*@+!T-/)&)!*-.-05+4-0!@,)5,!5'&!6-!'442+42)'*-.3!

)&0*28/-&*-(!*+!42+7)(-!*,-!04-5*2+05+4)5!'&(!&-'2!)&12'2-(!)/'9)&9!5'4'6).)*)-0!*,'*!'2-!52)*)5'.!*+!2-'4!
*,-!05)-&*)1)5!,'27-0*!12+/!JZQJ:!geC<:!'&(!*,-!18*82-!ZCC<;!<,-3!5'&!'.0+!42+7)(-!0+/-!+1!*,-!M#$L!
/-*-2!5.'00!*-.-05+4-!5'4'6).)*3!*,'*!)0!&--(-(!*+!18.1)..!*,-!/'=+2!05)-&*)1)5!)&)*)'*)7-0!+1!J0*2+KL$L!)&!
-a+4.'&-*0:!('2[!-&-293:!'&(!-'2.3!9'.'a3!0*8()-0;!!!<,-!*-.-05+4-0!'2-!&+@!-i8)44-(!@)*,!/8.*)#+6=-5*!
04-5*2+92'4,0:!)&*-92'.!1)-.(!04-5*2+05+43!5'4'6).)*3:!'&(!6+*,!&-'2!'&(!/)(#)&12'2-(!(-*-5*+20!@)*,!'!
/8.*)#5+&=89'*-!'('4*)7-!+4*)50!5'4'6).)*3!)//)&-&*!+&!T-/)&)#C+8*,o!*,-3!'2-!&+@!4+)0-(!*+!(-.)7-2!*,-!
05)-&*)1)5!)/4'5*!*,-3!42+/)0-;!!I+@-7-2:!(-04)*-!)*0!,)9,!05)-&5-!4+*-&*)'.:!*,-!T-/)&)!42+92'/!(+-0!&+*:!
)&!42'5*)5-:!0'*)013!*,-!2-i8)2-/-&*0!+1!*,-!B;C;!'0*2+&+/)5'.!5+//8&)*3;!!<,-!JZ<J%X!2-4+2*!&+*-(!
9-&-2'.!5+//8&)*3!()00'*)01'5*)+&!@)*,!*,-!5822-&*!)&0*28/-&*!08)*-:!*,-!i8-8-!+60-27)&9!/+(-!'&(!*,-!
9+7-2&'&5-!+1!*,-!+60-27'*+23;!<,-!G%X!4'&-.!1+8&(!*,'*!*,-!T-/)&)!5+/4.-a!/'&'9-/-&*!0*285*82-!
52-'*-(!*+!1'5).)*'*-!)&*-2&'*)+&'.!+4-2'*)+&!42-7-&*0!*,-!B;C;!`'*)+&'.!T-/)&)!G11)5-!12+/!0-27)&9!'0!'&!
-11-5*)7-!'(7+5'*-!1+2!B;C;!)&*-2-0*0!'*!'!.-7-.!5+//-&082'*-!@)*,!)*0!4'2*&-20,)4!0,'2-;!O82*,-2/+2-:!'0!
&+*-(!63!*,-!`CO#JC<!C-&)+2!X-7)-@:!'0!@-..!'0!)&*-2&'.!T-/)&)!G60-27'*+23!2-7)-@0:!T-/)&)!
+4-2'*)+&0!5+0*0!'2-!,)9,-2!*,'&!*,+0-!'*!+*,-2!5+/4'2'6.-!B;C;!1'5).)*)-0;!!<,-!5+//)**--!,'0!5+&5.8(-(!
*,'*!*,-!T-/)&)!42+92'/!'0!5822-&*.3!5+&1)982-(!)0!&+*!0-27)&9!@-..!*,-!&--(0!+1!*,-!B;C;!'0*2+&+/)5'.!
5+//8&)*3;!<,-!.-7-.!+1!18*82-!)&7-0*/-&*!)&!T-/)&)!@)..!42-08/'6.3!6-!'00-00'6.-!1+..+@)&9!*,-!&-a*!
C-&)+2!X-7)-@;!

<,-!T-/)&)!)&*-2&'*)+&'.!4'2*&-20,)4!'92--/-&*!)0!5822-&*.3!8&(-2!2-#&-9+*)'*)+&:!'&(!*,-!Bh:!
@,)5,!,+.(0!'!K]!4-25-&*!0*'[-:!,'0!'&&+8&5-(!)*0!)&*-&*!*+!@)*,(2'@!12+/!*,-!5+&0+2*)8/!)&!KL$K;!<,)0!
42-0-&*0!'&!+44+2*8&)*3!1+2!*,-!2-/')&)&9!4'2*&-20!*+!2-0*285*82-!*,-!9+7-2&'&5-:!0)/4.)13!*,-!
/'&'9-/-&*!'&(!)/42+7-!*,-!2-04+&0)7-&-00!+1!T-/)&);!<,-!9+'.0!'2-!0*2-'/.)&-(!+4-2'*)+&0!'&(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!D;!>2'6*2--:!pC5)-&*)1)5!A2+(85*)7)*3!'&(!%/4'5*!+1!Z'29-!<-.-05+4-0:q!)&!G60-27'*+23!G4-2'*)+&0b!C*2'*-9)-0:!

A2+5-00-0:!'&(!C30*-/0!%%:!-(;!X;!g;!\2)00-&(-&:!D;!X;!C).7':!A2+5;!CA%E:!VL$":!VL$"$J:!KLLM;!g;!A;!Q'(2)(!_!O;!D;!
Q'55,-**+:!pI)9,#%/4'5*!J0*2+&+/)5'.!G60-27'*+2)-0:q!J2f)7!-42)&*!'2f)7bLSL$;^]]K;!
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(-52-'0-(!+4-2'*)&9!5+0*0V;!!<,-!0'7)&90!0,+8.(!6-!'44.)-(!*+!+110-*!*,-!.+00!+1!*,-!B;h;!5+&*2)68*)+&!
@,).-!)&52-'0)&9!*,-!B;C;!0,'2-!+1!+60-27)&9!*)/-;!!%&!'(()*)+&:!*,-!T-/)&)!4'2*&-20,)4!/)9,*!5+&0)(-2!*,-!
'(7'&*'9-0!+1!0*2+&9-2!05)-&*)1)5!5++2()&'*)+&!@)*,!/'=+2!B;C;!05)-&5-!42+92'/0;!!<,)0!@+8.(!'.0+!
42+7)(-!'!9++(!2'*)+&'.-!1+2!)&52-'0)&9!*,-!B;C;!0,'2-!+1!T-/)&)!@,).-!)&52-'0)&9!*,-!05)-&*)1)5!+8*48*;!!
<,-!5+//)**--!2-5+9&)U-(!*,'*:!8&.-00!'!&-@!4'2*&-2!)0!1+8&(:!*,-2-!@)..!.)[-.3!6-!0+/-!)&52-'0-(!5+0*!1+2!
T-/)&):!68*!6-.)-7-0!*,)0!0,+8.(!&+*!6-!)&!42+4+2*)+&!*+!*,-!'((-(!*)/-!0,'2-;!-

`GJG!,'0!'!7'.8'6.-!2+.-!@)*,)&!*,-!G%X!030*-/;!!%*!42+7)(-0!/-2)*#6'0-(!'55-00!*+!*,-!0/'..!
*-.-05+4-0!8&(-2!`GJG!/'&'9-/-&*:!)*!'(/)&)0*-20!<C%A!'&(!X-C<JX!6'0-(!18&(0!1+2!'55-00!*+!'!
62+'(-2!2'&9-!+1!'4-2*82-0!'&(!)&0*28/-&*0:!'&(!)*!0-27-0!'0!'!5+//8&)*3!'(7+5'*-!'&(!1'5).)*'*+2!1+2!
ZCC<!'&(!TCQ<;!`GJG!5+8.(!6-!5'..-(!84+&!*+!4.'3!'!92-'*-2!2+.-!.-'()&9!*,-!G%X!030*-/:!0+!.+&9!'0!)*!
)&7+.7-0!'..!2-.-7'&*!4'2*)-0;!!J5*)+&0!*'[-&!)&!2-04+&0-!*+!*,-!42-7)+80!D-5'('.!C827-3!'&(!*,-!C-&)+2!
X-7)-@!,'7-!.-(!*+!'!92-'*-2!'**-&*)+&!*+!*,-!0*'[-#,+.(-20!)&!*,-!92+8&(#6'0-(!5+//8&)*3;!!

I+@-7-2:!(-04)*-!,'7)&9!/85,!6-**-2!2-.'*)+&0!@)*,!*,-!80-2!5+//8&)*3:!`GJGN0!18*82-!)0!&+*!
@)*,+8*!5+&*2+7-203;!!J0!*,-!@+2.(!+1!G%X!'0*2+&+/3!/+7-0!)&*+!*,-!KL#^L!/-*-2!5.'00!*-.-05+4-!-2':!*,-!
2-.-7'&5-!+1!*,-!5822-&*!`GJG!1'5).)*)-0!@)..!()/)&)0,!182*,-2:!'.+&9!@)*,!*,-!.-7-.!+1!0844+2*!*,'*!5'&!6-!
=80*)1)-(;!!J&3!04-5)1)5!()2-5*)+&!+&!,+@!*+!1)&(!-5+&+/)-0!@)*,)&!*,-!`GJG!68(9-*!1'..0!+8*0)(-!+1!*,-!
5,'29-!+1!*,)0!2-4+2*!'&(!@)..:!42-08/'6.3:!6-!4'2*!+1!*,-!&-a*!C-&)+2!X-7)-@;!!I+@-7-2:!*,-!5+//)**--!
&+*-0!0+/-!+4*)+&0!)&5.8()&9b!5+&0+.)('*)+&!+1!4'2*!+2!'..!+1!*,-!0*'11!'&(!/'&'9-/-&*!+1!`GJG!'&(!
T-/)&)o!5.+082-!+2!42)7'*)U'*)+&!+1!0+/-!+1!*,-!*-.-05+4-0o!5.+082-!+2!42)7'*)U'*)+&!+1!+&-!+1!*,-!0)*-0o!'&(!
'!92'(8'.!*2'&0)*)+&!)&!*,-!0*'11)&9!'&(!0*'11!2-04+&0)6).)*)-0!*+@'2(0!'&!+4-2'*)+&0#1+580-(!/+(-.;!!\3!
5+&*2'0*:!`GJG!5+8.(!'.0+!'008/-!'!.'29-2!2+.-!)&!/'&'9)&9!*,-!1-(-2'.!)&*-2-0*!)&!T-/)&):!ZCC<!'&(!
TCQ<;!!`+@!)0!*,-!*)/-!1+2!`CO!*+!2-#-7'.8'*-!*,-!G%X!030*-/!'&(!`GJGN0!2+.-!)&!)*!8&(-2!5+0*#
5+&0*2')&-(!5+&()*)+&0;!!J&!)&(-4-&(-&*!5+//)00)+&!)&5.8()&9!6+*,!'0*2+&+/-20!'&(!04-5)'.)0*0!)&!
030*-/0!/'&'9-/-&*!)0!+&-!@'3!*+!'((2-00!*,)0!)008-;!!
!

"#(+BB#,4)*'+,R-*>-7O8F>:D-DT7->88>6DG;:DE-=>6-:?86>L7J-896D;76IT:8-K7D@77;-

=7J769FC-86:L9D7C-9;J-:;D76;9D:>;9F-H>?8>;7;DI->=-DT7->8D:H9F-9;J-:;=6967J-IEID7?C-,02-

IT>GFJ-7O8F>67-DT7-=79I:K:F:DE->=-67ID6GHDG6:;<-DT7-?9;9<7?7;D-9;J->8769D:>;I->=-A7?:;:-

9;J-9HUG:6:;<-9;-:;H679I7J-IT967->=-DT7->KI76L:;<-D:?7V--'D-IT>GFJ-H>;I:J76-H>;I>F:J9D:;<-

DT7-,9D:>;9F-+8D:H9F-)ID6>;>?E-+KI76L9D>6E-9;J-A7?:;:-G;J76-9-I:;<F7->8769D:>;9F-

ID6GHDG67C-K>DT-D>-?9O:?:N7-H>IDM7==7HD:L7;7II-9;J-D>-K7-?>67-67I8>;I:L7-D>-DT7-;77JI->=-DT7-

$V0V-9ID6>;>?:H9F-H>??G;:DEV-

!

3*45&5$#*<%9'26='00';#&#$6-5>;'00';#&#$*-:1&#;*

<,-2-!'2-!*,2--!5285)'.!-.-/-&*0!42-0-&*!)&!*,-!92+8&(!X'()+#Q)..)/-*-2#C86/)..)/-*-2!FXQCH!
*-.-05+4-!030*-/b!

!
$;! e+2.(#5.'00!1'5).)*)-0!80)&9!'&!-11)5)-&*!08)*-!+1!*-.-05+4-0!6'0-(!+&!/'*82-!*-5,&+.+9)-0:!
K;! B&)i8-!'&(!)/4+2*'&*!+60-27)&9!5'4'6).)*)-0!'&(!*,-!(-7-.+4/-&*!+1!&-@!*-5,&+.+9)-0!'&(!

*-5,&)i8-0!*,2+89,!8&)7-20)*3!+4-2'*-(!+60-27'*+2)-0:!'&(!
?;! C4-5)'.)U-(!A%#.-(!-a4-2)/-&*0!'&(!0827-30!@,)5,!*'5[.-![-3!05)-&5-!5,'..-&9-0!'&(!(-7-.+4!

&-@!*-5,&+.+9)-0;!
!

<,-!XQC!030*-/!)0!42)/'2).3!18&(-(!63!`CO;!!%&!5+&0)(-2)&9!)*0!18*82-:!)*!/80*!1)&(!'!6'.'&5-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
V!T-/)&)!)0!&+@!9+)&9!*,2+89,!'&!-a-25)0-!*+!58*!)*0!+4-2'*)&9!68(9-*!*+!V]!4-25-&*!+1!*,-!42-0-&*!1)982-:!0+!*,'*!

*,-!-a)0*)&9!4'2*&-20!5'&!)&52-'0-!*,-)2!0,'2-0!@)*,!&+!)&52-'0-!)&!-a4-&0-0;!!<,)0!)0!4'2*.3!)&!2-04+&0-!*+!*,-!
5+//8&)*3N0!0*2+&9!+4)&)+&!*,'*!*,-!T-/)&)!+4-2'*)+&!)0!*,-!.-'0*!5+0*#-11-5*)7-!5+/4'2-(!*+!'..!*,-!+*,-2!M#/!
*-.-05+4-0!)&!*,-!@+2.(;!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$K!

6-*@--&!0-7-2'.!5+/4-*)&9!-.-/-&*0!)&!+2(-2!*+!+4*)/)U-!*,-!05)-&5-!(-.)7-23!'*!'!*)/-!+1!0-2)+80.3!
5+&0*2')&-(!18&()&9;!!J!98)()&9!42)&5)4.-!)0!/')&*-&'&5-!+1!'&!'442+42)'*-!6'.'&5-!6-*@--&!/'=+2!
&'*)+&'.!1'5).)*)-0!'&(!'!7)62'&*!8&)7-20)*3#6'0-(!42+92'/;!!J!0-5+&(!42)&5)4.-!)0!42+7)0)+&!1+2!*,-!.+&9!
*-2/!18*82-!*,2+89,!'!0*'9-(!42+92'/!.-'()&9!*+@'2(0!/'=+2!4'2*)5)4'*)+&!)&!'..!*,2--!5+/4+&-&*0!+1!*,-!
)&*-2&'*)+&'.!Ci8'2-!h).+/-*-2!J22'3:!@,)5,!,'0!-&+2/+80!05)-&*)1)5!4+*-&*)'.!'&(!-&*,80)'0*)5!0844+2*!
'2+8&(!*,-!9.+6-;!!

J*!42-0-&*:!'442+a)/'*-.3!*@+#*,)2(0!FP"VQH!+1!*,-!JC<#XQC!68(9-*!)0!(-7+*-(!*+!`XJG!*+!
+4-2'*-!'&(!(-7-.+4!*,-!FEHYZJ:!T2--&!\'&[:!'&(!JZQJ!1'5).)*)-0;!!<,-!2-/')&)&9!+&-#*,)2(!FP??QH!)0!
(-7+*-(!*+!18*82-!1'5).)*)-0!(-7-.+4/-&*:!*-5,&+.+93!(-7-.+4/-&*:!'&(!8&)7-20)*3#+4-2'*-(!+60-27'*+2)-0!
'&(!-a4-2)/-&*0;!

e,).-!*,-!0*2-&9*,!+1!*,-!XQC!030*-/!2-0*0!+&!/')&*')&)&9!*,-!6'.'&5-!+1!*,-!&'*)+&'.!
+60-27'*+2)-0:!8&)7-20)*3!+4-2'*-(!+60-27'*+2)-0:!A%#.-(!-a4-2)/-&*0:!'&(!*-5,&+.+93!(-7-.+4/-&*:!'!
18&('/-&*'.!42+6.-/!)0!*,-!18&()&9!42-0082-!*,'*!&-@!1'5).)*)-0!4.'5-!+&!*,-!-a)0*)&9!42+92'/;!!<,-!XQC!
AAA!2-4+2*!5)*-0!*,-!/'&3!&-@!5'..0!+&!*,)0!68(9-*!*,'*!'2-!.)[-.3!*+!'2)0-!+7-2!*,-!5+/)&9!(-5'(-!
)&5.8()&9b!18..!+4-2'*)+&0!0844+2*!1+2!JZQJo!8492'(-0!*+!JZQJ!'&(!+*,-2!`XJG!1'5).)*)-0o!*-5,&+.+93!
(-7-.+4/-&*!1+2!ChJ!'&(!)&52-'0-(!0844+2*!+1!*,-!BXG!42+92'/;!!<,-!)&*2+(85*)+&!+1!&-@!5'4'6).)*)-0!
@)..!2-i8)2-!@)*,(2'@'.!+1!`CO!0844+2*!+1!0+/-!-a)0*)&9!1'5).)*)-0;!!<,)0!,'0!,'44-&-(!,)0*+2)5'..3!8&(-2!
*,-!BXG!42+92'/:M!'&(!J2-5)6+!'&(!*,-!YZ\J:!*,+89,!6+*,!0*)..!42+(85*)7-!'&(!8&)i8-!)&!0-&0)*)7)*3!'&(!
04'*)'.!2-0+.8*)+&:!2-04-5*)7-.3:!,'7-!,'(!*,-)2!18&()&9!2-(85-(!1+..+@)&9!*,-!.'0*!C-&)+2!X-7)-@;!!
J(()*)+&'.!0'7)&9!@)..!082-.3!6-!&--(-(!'&(!*,-!42+4-2!7-&8-!1+2!/'[)&9!*,-0-!18&()&9!5,+)5-0!+&!'!
1'5).)*3!63!1'5).)*3!6'0)0!)0!*,-!C-&)+2!X-7)-@!42+5-00;!
!

(+,(&$0'+,R-*T7-=GDG67->88>6DG;:D:7IC-@>6FJ@:J7C-:;-69J:>M?:FF:?7D76MIGK?:FF:?7D76-

9ID6>;>?E-967-H>;I:J769KF7C-KGD-$V0V-896D:H:89D:>;-:;-86>P7HDI-IGHT-9I-DT7-0UG967-^:F>?7D76-

)669E-:I-8>II:KF7->;FE-:=-DT767-:I-7:DT76-9-I:<;:=:H9;D-:;H679I7-:;-,02M)0*-=G;J:;<->6-

H>;D:;G:;<-HF>IG67->=-9JJ:D:>;9F-G;:UG7-9;J-T:<TFE-86>JGHD:L7-=9H:F:D:7IV-

*

<,-!5+//)**--N0!2-5+//-&('*)+&0!)&!>,'4*-2!V!'((2-00!*,-!6'.'&5-!@)*,)&!XQC!'0*2+&+/3!
*,2+89,!-&(+20-/-&*0!+1!/-()8/!05'.-!1'5).)*)-0!'&(!18&(0!1+2!*-5,&+.+93!(-7-.+4/-&*;!
!

3*45&5$#*-20%$*!>1#$?%&2$:*-:1&#;**

<,-!`CO#0844+2*-(!`'*)+&'.!C+.'2!G60-27'*+23!F`CG:!@)*,)&!JC<H!'&(!I)9,!J.*)*8(-!
G60-27'*+23!FIJG:!@)*,)&!JTCH!'2-!=+)&-(!63!'!&8/6-2!+1!486.)5c42)7'*-!0+.'2!+60-27'*+2)-0:!&'/-.3!
\)9!\-'2!C+.'2!G60-27'*+23!F+4-2'*-(!63!`g%<H:!Q--0-!C+.'2!G60-27'*+23!FB!I'@'))H:!Q*;!e).0+&!
G60-27'*+23!F>'2&-9)-cQe%H:!C'&!O-2&'&(+!G60-27'*+23!F>'.!C*'*-!`+2*,2)(9-H:!'&(!e).5+a!C+.'2!
G60-27'*+23!FC*'&1+2(H;!<,-!18&()&9!0*2-'/0!1+2!*,-!)&(-4-&(-&*!0+.'2!+60-27'*+2)-0!'2-!12'9).-:!
)&1.8-&5-(!63!0)9&)1)5'&*!2-(85*)+&!+1!18&()&9!*+!*,-/!63!G`X!'&(!JOGCX;!<,-0-!1'5).)*)-0!,'7-!9++(!
5+..'6+2'*)7-!'22'&9-/-&*0!@)*,!`CG!'&(!IJG!)&!*,-!(-7-.+4/-&*!+1!)&0*28/-&*'*)+&:!)&!05,-(8.)&9!
+60-27)&9!5'/4')9&0:!'&(!)&!-a5,'&9-!+1!4-20+&&-.:!'&(!*,-3!'2-!4'2*)58.'2.3!7'.8'6.-!)&!*,-!*2')&)&9!+1!
3+8&9!05)-&*)0*0:!*,-2-63!18&5*)+&)&9!'0!'&!)&1+2/'.!0+.'2!+60-27'*+23!030*-/;!!

<,-!&'*)+&'.!92+8&(#6'0-(!0+.'2!1'5).)*)-0!@)..!6-!*2'&01+2/-(!+&5-!J<C<!)0!5+/4.-*-(!'&(!
6-5+/-0!+4-2'*)+&'.!)&!KL$V;!J<C<!)0!6-)&9!68).*!@)*,)&!`CG!68*!,'0!7-23!'5*)7-!4'2*)5)4'*)+&!63!IJG!
'&(!/'&3!+*,-2!8&)7-20)*3!4'2*&-20;!<,-!,-'(i8'2*-20!+1!`CG!'2-!.)[-.3!*+!6-!2-.+5'*-(!*+!'(/)*!5.+0-2!
8&)7-20)*3!4'2*)5)4'*)+&!@)*,!)*0!05)-&*)0*0!'&(!)&!*,-!*2')&)&9!+1!3+8&9!2-0-'25,-20;!G*,-2!0+.'2!*-.-05+4-0!
+4-2'*-(!63!`CG!)&!J2)U+&'!FQ5Q'*,#A)-25-!+&!h)**!A-'[H!'&(!)&!`-@!Q-a)5+!FD8&&!+&!C'52'/-&*+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M!O+2!-a'/4.-:!*,-!^K/!*-.-05+4-!'*!T2--&!\'&[:!*,-!$^/!*-.-05+4-!'*!*,-!O)7-!>+..-9-!X'()+!J0*2+&+/3!

G60-27'*+23:!*,-!?V/!*-.-05+4-!'*!*,-!I'30*'5[!G60-27'*+23!,'7-!6--&!0,8*!(+@&!'.2-'(3o!*,-!>'.*-5,!
C86/)..)/-*-2!G60-27'*+23!)0!0.'*-(!1+2!5.+082-!)&!KL$";!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$?!

A-'[H!'2-!4.'&&-(!1+2!5.+082-!*+!12--!84!2-0+825-0;!J<C<!@)..!2-i8)2-!'&!'(()*)+&'.!P?Q!4-2!3-'2!*+!`CG!
6-3+&(!*,)0!1+2!+4-2'*)+&0;!!

C+.'2!+60-27'*)+&0!'*!2'()+!'&(!/)..)/-*-2!@'7-.-&9*,0!5+&*)&8-!*+!6-!5+/4.-/-&*'23!*+!*,-!
+4*)5'.c)&12'2-(!42+92'/0!'&(!*,-!-a*-&0)7-!42+6)&9!'*!+4*)5'.!'&(!BY!@'7-.-&9*,0!12+/!04'5-52'1*!.)[-!
*,-!,)9,.3!0855-0018.!CGIG:!<XJ>E:!C<EXEG!'&(!*,-!2-5-&*.3!.'8&5,-(!C+.'2!D3&'/)50!G60-27'*+23!
FCDGH;!Z+&9!@'7-.-&9*,!+60-27'*)+&0!-.85)('*-!4.'0/'!42+4-2*)-0!)&!2-9)+&0!+1!/'9&-*)5!1)-.(!
2-5+&&-5*)+&!6+*,!+&!*,-!0+.'2!()0[!'&(!+11!*,-!.)/6:!)&!*,-!-a*-&(-(!5+2+&'!'&(!)*0!@)&(!0*2-'/0:!'&(!63!
)/'9)&9!5+2+&'.!/'00!-=-5*)+&0;!<,-0-!+60-27'*)+&0!'2-!6-)&9!5'22)-(!+8*!@)*,!`XJG!1'5).)*)-0!085,!'0!
*,-!YZJ!'&(!*,-!T2--&!\'&[!C+.'2!X'()+!\820*!C4-5*2+/-*-2:!'.+&9!@)*,!*,-!G@-&0!Y'..-3!C+.'2!J22'3!
+4-2'*-(!63!`g%<;!G&5-!+4-2'*)+&'.:!JZQJ!)0!5'4'6.-!+1!42+6)&9!*,-!.+@-2!0+.'2!'*/+04,-2-:!)&5.8()&9!
-/)00)+&0!12+/!*,-!/+0*!-&-29-*)5!-.-5*2+&0!'&(!42+*+&0!42+(85-(!)&!0+.'2!1.'2-0;!<,-!42+4+0-(!OJCX!
@)*,!*,2--!'22'30!+1!0*--2'6.-!'&*-&&'0:!'&(!*,-!'6).)*3!*+!2'4)(.3!0'/4.-!'!62+'(!2'&9-!+1!12-i8-&5)-0:!
@+8.(!3)-.(!*,-!/+0*!()2-5*!/-'&0!+1!/-'082)&9!'&(!)/'9)&9!5+2+&'.!/'9&-*)5!1)-.(0:!7'2)+80!4,30)50!+1!
0+.'2!1.'2-0:!'&(!(2)7-20!+1!04'5-!@-'*,-2;!OJCX!@+8.(!6-!68).*!63!'!5+&0+2*)8/;!!<,-!@)(-!1)-.(!+1!7)-@!
'11+2(-(!63!OJCX!+1!-7+.7)&9!4.'0/'!0*285*82-0!'&(!+1!'00+5)'*-(!/'9&-*)5!1)-.(0!@+8.(!6-!'&!)/4+2*'&*!
5+/4.-/-&*!*+!*,-!,)9,!2-0+.8*)+&!68*!.+5'.)U-(!+60-27'*)+&0!-&'6.-(!@)*,!J<C<;!OJCX!@'0!2'&[-(!
,)9,.3!63!JJ`Q!FKLL$H!'&(!)&!*,-!C+.'2!'&(!C4'5-!A,30)50!C827-3!FKLL?H;!

J0!(-052)6-(!'6+7-:!*,-!68.[!+1!*,-!92'&*!18&()&9!1+2!0+.'2!05)-&*)0*0!@)*,)&!`CO!5+/-0!12+/!
JTC:!@,).-!*,-!1'5).)*)-0!18&()&9!)0!04.)*!6-*@--&!JTC!'&(!JC<;!!<,)0!8&808'.!(8'.!()7)0)+&!0844+2*!
'22'&9-/-&*!1+2!92+8&(#6'0-(!0+.'2!@+2[!,'0!6--&!&+*-(S!'&(!()11-20!12+/!*,-!+29'&)U'*)+&!+1!04'5-#
6'0-(!0+.'2!4,30)50$L;!C+.'2!4,30)50!@)..!5,'&9-!2'4)(.3!+7-2!*,-!&-a*!1)7-!3-'20!'0!J<C<!)0!5+&0*285*-(!
'&(!(-4.+3-(!'&(!'0!+.(-2!1'5).)*)-0!'2-!5.+0-(;!%&!'(()*)+&:!*,-!1)-.(!)0!.)[-.3!*+!-a4'&(!)&!'2-'0!*,'*!
()2-5*.3!)&7+.7-!0+.'2!-11-5*0!+&!*,-!E'2*,;!J!18*82-!0+.'2!+60-27'*+23!*-.-05+4-!030*-/!@+8.(!6-&-1)*!12+/!
`CO!'(+4*)&9!'!8&)1)-(!'442+'5,!1+2!,+@!'*!.-'0*!*@+!+1!)*0!()7)0)+&0!(-7-.+4!'&(!0844+2*!'!5++2()&'*-(!
92+8&(#6'0-(!0+.'2!4,30)50!42+92'/;!
!

"#(+BB#,4)*'+,R-*T7-,02-IT>GFJ-@>6_-@:DT-DT7-I>F96C-T7F:>I8T76:HC-ID7FF96C-

8F9;7D96EC-9;J-<7>I89H7-H>??G;:D:7I-D>-J7D76?:;7-DT7-K7ID-6>GD7-D>-9;-7==7HD:L7-9;J-

K9F9;H7J-<6>G;JMK9I7J-I>F96-9ID6>;>?E-86><69?-DT9D-?9:;D9:;I-?GFD:J:IH:8F:;96E-D:7IV-

0GHT-H>>6J:;9D:>;-@:FF-K7-7II7;D:9F-:;-J7L7F>8:;<-=G;J:;<-?>J7FI-=>6-DT7-F>;<MD76?-

>8769D:>;->=-?9P>6-I>F96-=9H:F:D:7I-IGHT-9I-DT7-)JL9;H7J-*7HT;>F><E-0>F96-*7F7IH>87-9;J-

267UG7;HEM)<:F7-0>F96-"9J:>D7F7IH>87C-9;J-:;-DT7-J7L7F>8?7;D->=-;7ODM<7;769D:>;-

:;ID6G?7;D9D:>;-=>6-DT7?-9F>;<-@:DT-DT7-=G;J:;<->=-9II>H:9D7J-DT7>6EC-?>J7F:;<C-9;J-

I:?GF9D:>;-IH:7;H7V---

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
S!`'*)+&'.!X-0-'25,!>+8&5).:!<1$)='$5>)"8)7"5,-)?1:/'%/3)@$6'$0),#>)@$%"22$#>,&'"#/)8"-)A-"+#>BC,/$>)

7"5,-)@$/$,-%1D)`'*)+&'.!J5'(-/3!A2-00:!e'0,)&9*+&:!D;>;:!$SMS;;!
$L!`JCJ!,'0!5,+0-&!*+!'00)9&!'..!/'**-20!0+.'2!*+!)*0!I-.)+4,30)50!()7)0)+&!@)*,)&!CQD:!'&(!*,-!0+.'2!04'5-!

4,30)50!5+//8&)*3!@)..!6-!5+&(85*)&9!)*0!+@&!(-5'('.!0827-3!0*'2*)&9!)&!*,-!08//-2!+1!KL$L;!!!!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$!

5--

"6789:9;<-=>6-+??@A=B;9=96C-
!
!

%&'!()'*'+,-.!*&/(0')1!23!0&,1!)'(2)0!()'1'-0!/!*24('55,-.!1*,'-*'!()2.)/4!67&/(0')!89!/-+!
2:05,-'!0&'!)'5/0,2-1&,(!23!0&'!3'+')/5!()2.)/4!02!0&'!5/).')!/10)2-24;!/-+!/10)2(&;1,*1!'-0')(),1'!
67&/(0')1!<!/-+!=9>!!%&';!/512!+,1*:11!?2)@32)*'!+'A'52(4'-0!/-+!20&')!*2)'!/*0,A,0,'1B!0&'!*&/-.'1!,-!0&'!
C/1'!()2.)/4!0&/0!/)'!()')'D:,1,0'1!32)!1:C10/-0,/5!-'?!,-,0,/0,A'1B!/-+!0&'!-''+!02!@''(!'E,10,-.!3/*,5,0,'1!
,-!C/5/-*'!?,0&!0&'!+'A'52(4'-0!23!-'?!2-'1!67&/(0')1!F!/-+!G9>!!%&,1!*&/(0')!+'1*),C'1!0&'!*244,00''H1!
)'*244'-+'+!()2.)/4>!!I30')!2:05,-,-.!0&'!()2*'11!32552?'+!,-!*/));,-.!2:0!0&'!I10)28J$J!1:)A';B!0&,1!
*&/(0')!+,1*:11'1!&2?!/++)'11,-.!0&'!0&)''!4/K2)!2CK'*0,A'1!23!0&'!)'*244'-+'+!1*,'-*'!()2.)/4!
)'D:,)'1!/!(/)0,*:5/)!1:,0'!23!/*0,A,0,'1>!!L'E0B!,0!/).:'1!0&/0!0&,1!1/4'!1:,0'!/++)'11'1!0&'!5/).')!1*,'-*'!
()2.)/4!2:05,-'+!,-!7&/(0')!8>!!%&'!)'*244'-+'+!/*0,A,0,'1!/)'!0&'-!+'1*),C'+!,-!42)'!+'0/,5!/1!'5'4'-01!
23!0&'!,-0'.)/0'+!()2.)/4!32)!0&'!+'*/+'!)'*244'-+'+!02!0&'!0&)''!/.'-*,'1!0&/0!*244,11,2-'+!0&,1!
)'(2)0>!!
!

!"+(#00-

!A9@A9=9:7=9@;-(A9=6A97-

%&'!/(()2/*&!0/@'-!C;!0&,1!1:)A';!&/1!C''-!02!+'A'52(!/!52.,*/5!()2.)/4!32)!0&'!+'*/+'!8J$8#
8J8$!0&/0!,1!3,)45;!/,4'+!/0!)'/5,M,-.!,+'-0,3,'+!1*,'-*'!(),2),0,'1!/-+!2((2)0:-,0,'1B!'1('*,/55;!0&'!@';!
1*,'-*'!2CK'*0,A'1!'10/C5,1&'+!C'52?>!!%&'!)'*244'-+'+!()2.)/4!,1!)220'+!,-!0&'!'E,10,-.!)'1'/)*&!
'-0')(),1'!/-+!,1!C/1'+!,-!(/)0!2-!0&'!/A/,5/C,5,0;!23!-'?!0'*&-252.;!0&/0!?,55!,-1(,)'!/-+!'-/C5'!
/10)2-24;!/-+!/10)2(&;1,*1!,-!0&'!+'*/+'!02!*24'>!N:)0&')42)'B!,-!0&'!+'A'52(4'-0!23!,01!
)'*244'-+/0,2-1!0&'!*244,00''!*2-1,+')'+!0&'!*&/55'-.'1!/-+!*2-10)/,-01!23!0&'!*:))'-0!3'+')/5!C:+.'0!
'-A,)2-4'-0!/52-.!?,0&!,01!2?-!,-+'('-+'-0!/-+!*),0,*/5!'A/5:/0,2-!23!()2(21'+!/*0,A,0,'1>!!%&'!-''+!32)!
C/5/-*'!/*)211!0&'!()2.)/4!?/1!*/)'3:55;!*2-1,+')'+>!!

%&'!*244,00''!/+2(0'+!32:)!4/K2)!*),0'),/!/1!0&'!C/1,1!32)!(),2),0,M/0,2-!23!/*0,A,0,'1O!
!

"! P/E,4,M,-.!0&'!1*,'-0,3,*!*2-0),C:0,2-!/-+!)'0:)-!,+'-0,3,'+!C;!0&'!1:)A';!()2*'11!61''!7&/(0')!
89Q!

"! R:,5+,-.!2-!0&'!*:))'-0!/10)2-24;!/-+!/10)2(&;1,*1!'-0')(),1'!61''!7&/(0')1!<B!=B!FB!/-+!G9Q!!

"! R/5/-*,-.!/*0,A,0,'1!0&/0!*/-!C'!*24(5'0'+!,-!0&'!8J$8#8J8$!+'*/+'!/./,-10!4/@,-.!,-A'104'-01!
32)!0&'!-'E0!+'*/+'Q!/-+!!

"! S(0,4,M,-.!0&'!1*,'-*'!)'0:)-!:-+')!&,.&5;!*2-10)/,-'+!C:+.'0!.:,+'5,-'1!C;!/11'11,-.!/*0,A,0;!
)'/+,-'11B!0'*&-,*/5!),1@B!1*&'+:5'!),1@B!*210!),1@B!/-+!2((2)0:-,0,'1!32)!*255/C2)/0,2->!
!

!A@<A7D-!A9@A9=9:7=9@;--

%&'!1*,'-*'!*/1'!+'A'52('+!C;!0&'!*244,00''!,-!7&/(0')!8!1')A'+!/1!/!(),-*,(/5!*24(2-'-0!23!0&'!
'A/5:/0,2-!23!()2(21'+!/*0,A,0,'1!0&/0!?/1!:-+')0/@'-!C;!0&,1!1:)A';>!!T0!?/1!+)/?-!3)24!0&'!D:'10,2-1!/-+!
+,1*2A');!/)'/1!,+'-0,3,'+!C;!0&'!3,A'!U*,'-*'!N)2-0,')1!V/-'51!6UNV19!/((2,-0'+!C;!0&'!L/0,2-/5!W'1'/)*&!
72:-*,5!6LW79!02!/11,10!0&'!*244,00''B!-/4'5;O!
!

"! 7214252.;!/-+!N:-+/4'-0/5!V&;1,*1>!

"! %&'!X/5/*0,*!L',.&C2)&22+B!

"! X/5/E,'1!I*)211!7214,*!%,4'B!/-+!
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"#8!

"! V5/-'0/);!U;10'41!/-+!U0/)!N2)4/0,2-B!

"! U0/)1!/-+!U0'55/)!YA25:0,2-!
!

%&'!*&/).'!02!/-+!(),-*,(/5!3,-+,-.1!23!0&'!UNV1!/)'!1:44/),M'+!,-!I(('-+,E!I>!!%&'!,-+,A,+:/5!
UNV!)'(2)01!+'1*),C'!,-!42)'!+'0/,5!0&'!1*,'-*'!(),2),0,'1>$!!%&'!?2)@!23!0&'1'!(/-'51!32)4'+!0&'!
32:-+/0,2-!32)!0&'!(),2),0,M/0,2-!()2*'11>!!

%&'!(),2),0,M/0,2-!()2*'11!,-*5:+'+!()2K'*01!-20!;'0!10/)0'+!3)24!0&'!()'*'+,-.!+'*/+/5!1:)A';B!
!"#$%&%'()*&+)!"#$%,-("./").&)#-0)102)3.440&&.5')6IILP9>8)!%&'!)/0,2-/5'!32)!0&',)!)'A,'?!10'41!3)24!
/!-''+!02!'-1:)'!0&/0!0&'1'!)'1'/)*&!/*0,A,0,'1!/)'!10,55!:(!02!+/0'!0'*&-252.,*/55;B!0&/0!0&'!1*,'-*'!D:'10,2-1!
0&';!0/*@5'!)'4/,-!*24('55,-.!/-+!/!&,.&!(),2),0;B!/-+!0&/0!0&',)!*210!/-+!1*&'+:5'!/)'!10,55!*244'-1:)/0'!
?,0&!0&'!1*,'-*'!)'0:)->!!X,A'-!0&'!4:50,+'*/+'!0,4'1*/5'1!)'D:,)'+!32)!+'A'52(4'-0!23!4/K2)!3/*,5,0,'1!
3)24!*2-*'(0!02!*2-10):*0,2-!02!2(')/0,2-B!,0!1&2:5+!-20!C'!1:)(),1,-.!0&/0!4/-;!23!0&'1'!()2K'*01!&/A'!
'A25A'+!,-!0'*&-,*/5!/-+Z2)!1*,'-0,3,*!1*2('!1,-*'!IILPB!3:)0&')!420,A/0,-.!0&',)!)'*2-1,+')/0,2->!!!

R'*/:1'!23!0&'!-''+!32)!1,.-,3,*/-0!0'*&-,*/5!'E(')0,1'!,-!+'A'52(,-.!/!(),2),0,M'+!()2.)/4!3)24!/!
?,+'!/))/;!23!*/-+,+/0'!2-.2,-.!/-+!()2(21'+!/*0,A,0,'1B!32:)!V)2.)/4!V),2),0,M/0,2-!V/-'51!6VVV19!?')'!
/512!'10/C5,1&'+!C;!0&'!LW7!02!/11,10!0&'!*244,00''!,-!10:+;,-.!0'*&-,*/5!/-+!()2.)/44/0,*!,11:'1!?,0&,-!
0&'!32552?,-.!/)'/1O!!
!

"! Y5'*0)24/.-'0,*!SC1')A/0,2-1!3)24!U(/*'!6YSU9[/*0,A,0,'1!3:-+'+!5/).'5;!C;!LIUIB!124'!?,0&!
/!\SY!*24(2-'-0Q!

"! S(0,*/5!/-+!T-3)/)'+!I10)2-24;!3)24!0&'!X)2:-+!6STW9[/*0,A,0,'1!3:-+'+!5/).'5;!C;!LUN!/-+!
(),A/0'!'-0,0,'1B!124'!?,0&!/!\SY!*24(2-'-0Q!

"! V/)0,*5'!I10)2(&;1,*1!/-+!X)/A,0/0,2-!6VIX9[/*0,A,0,'1!3:-+'+!C;!LIUIB!LUNB!/-+!\SYQ!/-+!!

"! W/+,2B!P,55,4'0')B!/-+!U:C4,55,4'0')!3)24!0&'!X)2:-+!6WPU9[/*0,A,0,'1!3:-+'+!5/).'5;!C;!LUN!
?,0&!124'!(),A/0'!*24(2-'-01>!

!
%&'!*&/).'!02!0&'!VVV1!/-+!0&',)!(),-*,(/5!)'*244'-+/0,2-1!32)!-'?!/*0,A,0,'1!/)'!1:44/),M'+!,-!

I(('-+,E!R>!!%&'!VVV1!10/)0'+!?,0&!0&'!UNV1H!*2-*5:1,2-1!2-!0&'!&,.&'10#(),2),0;!1*,'-*'!/-+!0&'-!
+'A'52('+!/!()2.)/4!02!/++)'11!0&,1!1*,'-*'!2(0,4/55;>!!%&'!(/-'51!/512!)'3'))'+!02!(')0,-'-0!LW7!)'(2)01B!
/1!?'55!/1!)'(2)01!3)24!0&'!/10)2-24;!*244:-,0;>!!%&'!,-+,A,+:/5!VVV!)'(2)01!*2-0/,-!0&'1'!/-+!20&')!
-2-#3/*,5,0;!)'*244'-+/0,2-1!1(/--,-.!/!)/-.'!23!1*/5'1><!Y/*&!(/-'5!?/1!*&/).'+!02!*2-1,+')!2-5;!0&'!
(20'-0,/5!()2.)/4!?,0&,-!,01!+'1,.-/0'+!1:C+,1*,(5,-'>!!R;!+'1,.-!0&,1!/(()2/*&!)'1:501!,-!/!*24C,-'+!
()2.)/4!0&/0!,1!022!5/).'!02!C'!,4(5'4'-0'+!,-!/-;!)'/12-/C5'!C:+.'0!1*'-/),2>!T0!0&:1!3'55!02!0&'!1:)A';!
*244,00''!02!1;-0&'1,M'!0&'!(/-'5!)'*244'-+/0,2-1!?,0&!/++,0,2-/5!*2-1,+')/0,2-!32)!0&'!,11:'1!+,1*:11'+!
,-!7&/(0')1!<B!=B!FB!/-+!GB!/-+!0&')'C;!+'A'52(!/!4').'+!,4(5'4'-0/C5'!()2.)/4!32)!0&'!'-0,)'!/10)2-24;!
/-+!/10)2(&;1,*1!'-0')(),1'>!!!
!

(@C=-"9CE-7;F-*6G>;9G78-#H78B7=9@;-

I1!/-!'/)5;!10'(!,-!0&'!1:)A';!()2*'11!61''!N,.:)'!">$9B!0&'!*244,00''!,11:'+!/!)'D:'10!32)!
,-32)4/0,2-!02!0&'!/10)2-24;!/-+!/10)2(&;1,*1!*244:-,0;!02!125,*,0!,-(:0!2-!(211,C5'!3:0:)'!)'1'/)*&!
/*0,A,0,'1>!P2)'!0&/-!$JJ!)'1(2-1'1!()2(21'+!1,.-,3,*/-0!*2-10):*0,2-!2)!()2.)/44/0,*!/*0,A,0,'1>!
N2552?,-.!/-!,-,0,/5!/-/5;1,1!C;!0&'!VVV1B!0&'!1:)A';!*244,00''!)'D:'10'+!3:)0&')!/-+!42)'!+'0/,5'+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$U''!L/0,2-/5!W'1'/)*&!72:-*,5B!6*&04)70,%$#"!102)8%$4+"9)102):%$.;%&").&)!"#$%&%'()*&+)!"#$%,-("./"9)

%&'!L/0,2-/5!I*/+'4,'1!V)'11B!]/1&,-.02-B!\>7>B!32)0&*24,-.>!
8U''!L/0,2-/5!W'1'/)*&!72:-*,5B!!"#$%&%'()*&+)!"#$%,-("./").&)#-0)102)3.440&&.5'B!L/0,2-/5!I*/+'4;!V)'11B!

]/1&,-.02-B!\>7>B!8JJ$>!
<U''!L/0,2-/5!W'1'/)*&!72:-*,5B!6*&04)70,%$#"!102)8%$4+"9)102):%$.;%&").&)!"#$%&%'()*&+)!"#$%,-("./"9)

%&')L/0,2-/5!I*/+'4,'1!V)'11B!]/1&,-.02-B!\>7>B!32)0&*24,-.>!
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"#$!

%&'()*+,%(&!')(*!+!-.,!('!+/,%0%,1!,.+*-2!34%/4!3+-!-567./,.8!,(!+!&(0.9!/(-,!+--.--*.&,!+&8!,./4&%/+9!

.0+95+,%(&!:;<=>?!@)(/.--!:-..!<@@.&8%A!;!'()!+!8.,+%9.8!8%-/5--%(&!('!,4%-!@)(/.--?B!!=4.!(67./,%0.!('!

,4.!;<=>!@)(/.--!3+-!,(!758C.!,4.!).+8%&.--2!,./4&%/+9!)%-D2!+&8!-/4.859.!)%-D!'()!,4.!@)(@(-.8!@)(7./,-2!

+&8!,4.&!,(!/(&-,)5/,!+--(/%+,.8!/(-,!+&8!-/4.859.!.-,%*+,.-B!!=4.!;<=>!@)(/.--!3+-!/(&85/,.8!61!+!

@)%0+,.!/(&,)+/,()!:,4.!<.)(-@+/.!;()@()+,%(&?!,4+,!3+-!4%).8!61!,4.!EF;!,(!+--%-,!,4.!/(**%,,..!%&!

.A./5,%&C!,4%-!.9.*.&,!('!%,-!/4+)C.B!!

=4)(5C4(5,!,4.!/(5)-.!('!,4.!-5)0.12!,4.!/(**%,,..!+&8!,4.!GGG-!).*+%&.8!.&C+C.8!3%,4!,4.!

/(&,)+/,()!,(!.&-5).!,4+,!,4.!/(&,)+/,()!5&8.)-,((8!,4.!D.1!+-@./,-!('!,4.!@)(@(-.8!+/,%0%,%.-!+&8!,4.!D.1!

@(%&,-!('!+&+91-%-!).H5%).8!61!,4.!@+&.9-!+&8!,4.!/(**%,,..B!!<99!.9.*.&,-!('!+!@)(7./,!).H5%).8!,(!@)(85/.!

+&!%&%,%+9!-/%.&/.!).-59,!3.).!%&/958.8!%&!,4.!+--.--*.&,B!!=4.!+--.--*.&,!3+-!%&,.&8.8!,(!%&/958.!

,./4&%/+9!8.0.9(@*.&,!+&8!/(&-,)5/,%(&!/(-,-2!+-!3.99!+-!(@.)+,%&C!/(-,-!'()!+!&(*%&+9!I#1.+)!*%--%(&!()!

@)(7./,!.A./5,%(&2!65,!&(,!).-.+)/4!/(-,-!&..8.8!,(!.A@9(%,!,4.!-/%.&/.!(@,%*+991B!J()!-(*.!+/,%0%,%.-!+!

/9.+)!@+,4!.*.)C.8!,(!8.@9(1*.&,!')(*!,4%-!+&+91-%-2!34%9.!'()!(,4.)-!%,!6./+*.!.H5+991!/9.+)!,4+,!/.),+%&!

*%9.-,(&.-!3(598!4+0.!,(!6.!*.,!6.'().!,4.!+/,%0%,1!/(598!@)(/..8!,(!'599!%*@9.*.&,+,%(&B!!J()!-,%99!(,4.)!

+/,%0%,%.-2!,4.!-/%.&,%'%/!+&8!,./4&%/+9!9+&8-/+@.-!3.).!'(5&8!,(!6.!-4%',%&C!,((!)+@%891!'()!,4.!-5)0.1!,(!

*+D.!+!8.'%&%,%0.!)./(**.&8+,%(&!&(32!+&8!-(!+!-,)+,.C1!'()!+88).--%&C!,4.!-/%.&/.!+&8K()!).,%)%&C!,4.!

,./4&%/+9!)%-D!%-!)./(**.&8.8B!!!

!

%56789:-

<!@)%*.!,+-D!('!,4%-!-5)0.1!3+-!,(!/(&-,)5/,!+!@)(C)+*!,4+,!%-!%&&(0+,%0.!+&8!.A/%,%&C!1.,!+9-(!

).+9%-,%/!+&8!6+9+&/.8!%&!,.)*-!('!,4.!)+&C.!+&8!-/+9.!('!'.8.)+991!-5@@(),.8!+/,%0%,%.-B!=4.!/(**%,,..!

/4(-.!'()!/(&0.&%.&/.!+&8!/9+)%,1!,(!.A4%6%,!658C.,-!%&!,4.!'()*!('!5&.&/5*6.).8!JLMNON!8(99+)-!

+0+%9+69.!'()!&.3!%&%,%+,%0.-2!+&8!%,!-,+),.8!61!/(&-%8.)%&C!,4.!+C.&/1#)./(**.&8.8!658C.,-B!

!

!

!"#$%&!'()!!*+,-./!012.!314.!5678149!06.!5.:+.4;.!7<!06.!5+,-./!=;01-101.5!=4>!105!;750!=4>!0.;641;=3!

.-=3+=0174!?@AB&C!D,7;.55(!!B6.!51E!;722100..!2..01495!6.3>F14;3+>149!06.!GH=2I7,..J!2..0149!

14-73-149!=33!<7+,!KKK5L!06.!"*#!;6=1,5L!06.!*!K!;6=1,5L!=4>!06.!5+,-./!;722100..F=0!M./!D,7;.55!

213.5074.5!=,.!14>1;=0.>!I/!06.!7,=49.!>1=274>5(!!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#=!

!"#$%&"'()*+%&",#$-.("&/(01"-*()/2$&$.#+"#$%&(3!)0)4(

I50&2:.&!0&'!LIUI!I10)2(&;1,*1!/--:/5!C:+.'0!&/1!C''-!/1!&,.&!/1!^$>F!C,55,2-!,-!0&'!(/10B=!,0!,1!
*:))'-05;!/(()2E,4/0'5;!^$>$!C,55,2-!/-+!()2K'*0'+!02!)'4/,-!35/0!,-!)'/5#;'/)!+255/)1!0&)2:.&!8J$FB!
/**2)+,-.!02!0&'!V)'1,+'-0H1!N_8J$$!C:+.'0B!/-+!02!)'4/,-!35/0!0&')'/30')!/**2)+,-.!02!LIUI!,-(:0!02!0&'!
*244,00''>!!%&,1!,4(5,'1!/!+'*)'/1'!,-!(:)*&/1,-.!(2?')!2A')!0&'!+'*/+'!/0!0&'!)/0'!23!,-35/0,2->!%&'!
*244,00''!*2-*5:+'+!0&/0!0&,1!C:+.'0!2:0522@!/552?1!A');!5,005'!,-!0&'!?/;!23!-'?!,-,0,/0,A'1!:-0,5!4,+#
+'*/+'B!C;!?&,*&!0,4'!0&'!`/4'1!]'CC!U(/*'!%'5'1*2('!6`]U%9!1&2:5+!C'!5/:-*&'+!/-+!2((2)0:-,0,'1!
32)!-'?!3:-+,-.!?'+.'1!?,55!2('-!:(>!!!%&'!*244,00''!/512!*2-1,+')'+B!/1!/!C/1,1!32)!)'*244'-+,-.!/!
()2.)/4B!/!42)'!2(0,4,10,*!1*'-/),2!,-!?&,*&!0&'!C:+.'0!,1!35/0!2A')!0&'!+'*/+'!,-!N_8J$J!+255/)1>!
!

!"#$%&"'(0-$*&-*(5%,&/"#$%&(3!054(

I50&2:.&!0&'!2A')/55!LUN!C:+.'0!,1!()24,1'+!02!a+2:C5'Bb!2)!,-*)'/1'!C;!"!(')*'-0!'/*&!;'/)!32)!
$J!;'/)1!,-!)'/5!+255/)1B!0&'!/.'-*;!,-(:0!02!0&'!*244,00''!?/1!0&/0!0&'!I10)2-24;!6IU%9!(2)0,2-!23!0&'!
C:+.'0!?2:5+!)'4/,-!35/0!2A')!0&'!+'*/+'!,-!N_8J$J!+255/)1!6)'D:,),-.!/(()2E,4/0'5;!<!(')*'-0!.)2?0&!
(')!;'/)!,-!)'/5#;'/)!+255/)19>F!!

T-!0&,1!*/1'B!2-*'!'E,10,-.!2C5,./0,2-1!/)'!&2-2)'+!/-+!2(')/0,2-1!/0!0&'!I0/*/4/!c/).'!
P,55,4'0')Z1:C4,55,4'0')!I))/;!6IcPI9!/-+!0&'!I+A/-*'+!%'*&-252.;!U25/)!%'5'1*2('!6I%U%9!),1'!02!
0&'!(5/--'+!3:55!5'A'51!C;!8J$"B!0&'!*244,00''!32:-+!0&/0!0&'!2-5;!?/;!0&')'!*/-!C'!/-;!1,.-,3,*/-0!-'?!
,-,0,/0,A'!,1!0&)2:.&!A');!5/).'!)'+:*0,2-1!,-!0&'!3:-+,-.!32)!'E,10,-.!3/*,5,0,'1!/-+!C:+.'0!5,-'1>!
I**2)+,-.5;B!0&'!*244,00''!*2-1,+')'+!/!42)'!2(0,4,10,*!1*'-/),2!0&/0!,0!C'5,'A'1!02!C'!K:10,3,'+!.,A'-!0&'!
1:**'11!/-+!()24,1'!23!0&'!IU%!()2.)/4!/0!LUN>!!T-!0&,1!1*'-/),2B!IU%!(/)0,*,(/0'1!3:55;!,-!0&'!
/32)'4'-0,2-'+!+2:C5,-.!23!0&'!LUN!2A')/55!C:+.'0B!/-+!12!,01!(:)*&/1,-.!(2?')!?2:5+!.)2?!/0!=!(')*'-0!
(')!;'/)!32)!$J!;'/)1>!!%&,1!1*'-/),2!?/1!:1'+!C;!0&'!*244,00''!/1!/!C/1,1!32)!C:,5+,-.!,01!)'*244'-+'+!
()2.)/4>!

T-!*2-1,+'),-.!5/).'!.)2:-+#C/1'+!*2-10):*0,2-!()2K'*01B!0&'!*244,00''!/11:4'+!0&/0!0&'!P/K2)!
W'1'/)*&!YD:,(4'-0!/-+!N/*,5,0,'1!6PWYN79!5,-'!?2:5+!C'!/(()2(),/0'!32)!-'?!IU%#1:((2)0'+!()2K'*01!
02!*24('0'!32)[2-*'!IcPI!,1!5/).'5;!*24(5'0'+!,-!8J$8B!/-+!-20,-.!0&/0!^$FJ!4,55,2-!23!I%U%!
3:-+,-.!,1!10,55!(5/--'+!02!C'!+)/?-!3)24!0&'!5,-'!:-0,5!8J$">!!%&'!*244,00''!/512!-20'+!0&/0!,-!()/*0,*'B!
/-!,4(2)0/-0!5,4,0/0,2-!2-!0&'!*2-10):*0,2-!23!-'?!3/*,5,0,'1!:-+')!PWYN7!,1!0&'!*/(/*,0;!23!0&'!IU%!
C:+.'0!02!()2A,+'!/(()2(),/0'!):--,-.!*2101B!,-*5:+,-.!2(')/0,2-1B!1*,'-*'B!/-+!:(.)/+'1B!2-*'!
*2-10):*0,2-!,1!*24(5'0'+>!!
!

6*1"+#2*&#(%7(8&*+9:(36;84((

T-!1''@,-.!.:,+/-*'!2-!(211,C5'!C:+.'0!1*'-/),21!32)!/*0,A,0,'1!0&/0!4,.&0!C'!3:-+'+!C;!\SYB!
124'!,-!(/)0-')1&,(!?,0&!LUN!V&;1,*1!6Vd_9B!0&'!*244,00''!522@'+!02!0&'!8JJe!)'(2)0!3)24!0&'!d,.&!
Y-').;!V&;1,*1!I+A,12);!V/-'5!6dYVIV9!/-+!,01!V/)0,*5'!I10)2(&;1,*1!U*,'-0,3,*!I11'114'-0!X)2:(B!
VIUIX9!0&/0!)''E/4,-'+!*:))'-0!/-+!()2(21'+!f>U>!)'1'/)*&!*/(/C,5,0,'1!,-!(/)0,*5'!/10)2(&;1,*1!:-+')!
32:)!C:+.'0/);!1*'-/),21>!!%&'!*244,00''!3,)10!/+2(0'+!dYVIV#VIUIX!U*'-/),2!IB!,-!?&,*&!0&'!020/5!
C:+.'0!,1!*2-10/-0!,-!N_8J$J!+255/)1>G!!T0!0&'-!*2-1,+')'+!/1!0&'!C/1,1!32)!+'A'52(,-.!,01!()2.)/4!0&'!42)'!
2(0,4,10,*!0&,)+!dYVIV#VIUIX!1*'-/),2B!U*'-/),2!7B!:-+')!?&,*&!0&')'!,1!/512!/!C:+.'0!+2:C5,-.>!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
=%&,1!?/1!+:),-.!0&'!0,4'!23!('/@!'E('-+,0:)'!2-!0&'!`/4'1!]'CC!U(/*'!%'5'1*2('>!
FL20'!0&/0!0&'!LUN#IU%!C:+.'0!+,+!C'-'3,0!3)24!/!2-'#0,4'!,-K'*0,2-!23!^gG!4,55,2-!,-!0&'!I4'),*/-!W'*2A');!

/-+!W',-A'104'-0!I*0!a10,4:5:1b!42-';!,-!N_8JJe>!
G%&'!dYVIV#VIUIX!)'(2)0!*2-*5:+'+!0&/0!/30')!/552?/-*'!32)!/!+,)'*0#+'0'*0,2-!+/)@!4/00')!()2.)/4[-20!,-!

0&'!(:)A,'?!23!0&,1!1:)A';[U*'-/),2!I!+,+!-20!()2A,+'!'-2:.&!)'12:)*'1!02!1:((2)0!4/K2)!&/)+?/)'!*2-0),C:0,2-1!
02!',0&')!cUU%!2)!`\YP>!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#F!

0('#,(#-+%1#(*'I#0-2+"-*3#-4#()4#-

%&'!*24('55,-.!1*,'-*'!()24,1'!2:05,-'+!,-!0&,1!)'(2)0!233')1!2((2)0:-,0,'1!32)!4/@,-.!
+,1*2A'),'1[C20&!/-0,*,(/0'+!/-+!:-/-0,*,(/0'+[32)!?&,*&!0&'!-'E0!+'*/+'!?,55!C'!)'4'4C')'+>!%&'!
,-.'-:,0;!/-+!4'/-1!/)'!/0!&/-+!02!/++)'11!0&'!4210!()24,1,-.!/-+!:).'-0!1*,'-0,3,*!D:'10,2-1!)/,1'+!C;!
0&'!UNV1!/-+!1:44/),M'+!,-!7&/(0')!8B!/5C',0!2-!A/),2:1!0,4'1*/5'1>!!%&'!*244,00''!*2-*5:+'+!0&/0!0&'!
?/;!02!2(0,4,M'!/-+!*2-125,+/0'!0&'!1*,'-*'!)'0:)-!?,0&!0&'!)'12:)*'1!/A/,5/C5'!,1!02!32*:1!2-!0&)''!C)2/+!
1*,'-*'!2CK'*0,A'1!32)!0&'!+'*/+'[0/).'01!0&/0!*/(0:)'!0&'!*:))'-0!'E*,0'4'-0!/-+!1*,'-0,3,*!)'/+,-'11!23!
0&'!3,'5+B!/-+!/)'!420,A/0'+!C;!0&'!0'*&-,*/5!)'/+,-'11!23!0&'!,-10):4'-01!/-+!0'5'1*2('1!)'D:,)'+!02!
(:)1:'!0&'!1*,'-*'>!!%&'1'!0/).'01[7214,*!\/?-O!!U'/)*&,-.!32)!0&'!N,)10!U0/)1B!X/5/E,'1B!/-+!R5/*@!
d25'1Q!L'?!]2)5+1O!N,-+,-.!/-+!V)'(/),-.!02!7&/)/*0'),M'!L'/)C;!V5/-'01!c,@'!Y/)0&Q!/-+!0&'!V&;1,*1!23!
0&'!f-,A')1'O!f-+')10/-+,-.!U*,'-0,3,*!V),-*,(5'1[/)'!0&'!+),A')1!23!0&'!(),2),0;!)/-@,-.1!23!-'?!
/*0,A,0,'1!/-+!()2.)/41!,+'-0,3,'+!C'52?>!!d2?'A')B!0&';!32)4!2-5;!(/)0!23!0&'!4:*&!C)2/+')!1*,'-0,3,*!
/.'-+/!0&/0!,1!)'D:,)'+!32)!/!&'/50&;!()2.)/4>!!
!

(@CD9G-47J;K--067AG>9;<-L@A-=>6-29AC=-0=7ACM-N787O96CM-7;F-%87GE-3@86C-

I10)2-24')1!/)'!2-!0&'!0&)'1&25+!23!3,-+,-.!0&'!)220!23!2:)!*214,*!2),.,-1!C;!)'A'/5,-.!0&'!A');!
3,)10!2CK'*01!02!32)4!,-!0&'!&,102);!23!0&'!:-,A')1'>!!%&,1!10'(!?,55!*2-*5:+'!/!D:'10!0&/0!,1!/@,-!02!0&/0!23!/-!
/-0&)2(252.,10!,-!1'/)*&!23!2:)!4210!/-*,'-0!&:4/-!/-*'102)1>!%&'!32:-+/0,2-1!32)!0&,1!C)'/@0&)2:.&!/)'!
/5)'/+;!,-!(5/*'!?,0&!0&'!*:))'-0!*2-10):*0,2-!23!IcPIB!?&,*&!?,55!+'0'*0!0&'!*25+!./1!/-+!0&'!0,-;!.)/,-1!
23!+:10!/112*,/0'+!?,0&!0&'!3,)10!5/).'!C:)101!23!10/)!32)4/0,2-B!/-+!`]U%B!?&,*&!?,55!()2A,+'!:-(/)/55'5'+!
1'-1,0,A,0;!02!5,.&0!'4,00'+!C;!0&'!3,)10!./5/E,'1!/-+!(,-(2,-0!0&'!32)4/0,2-!1,0'1!23!0&'!3,)10!10/)1>!!%&,1!
(2?')3:5!1;-').;!C'0?''-!`]U%!/-+!IcPI!/((5,'1!-20!2-5;!02!0&'1'!3,)10!2CK'*01!,-!0&'!:-,A')1'B!C:0!
/512!02!0&'!.'-')/0,2-1!23!10/)1!0&/0!32552?'+!0&'4>!!%&'!'4').'-*'!23!0&'!:-,A')1'!3)24!,01!a+/)@!/.'1Bb!
C'32)'!0&'!3,)10!10/)1!,.-,0'+B!/-+!0&'!C:,5+:(!23!./5/E,'1!5,@'!2:)!2?-!3)24!0&'!3,)10!(),42)+,/5!1''+1!?,55!
C'!)'*2)+'+>!!I!10/.'+!+'A'52(4'-0!()2.)/4!,1!()2(21'+!C'.,--,-.!?,0&!0&'!d;+)2.'-!Y(2*&!23!
W',2-,M/0,2-!I))/;#T!6dYWI#$9!0'5'1*2('1!0&/0!/)'!/5)'/+;!:-+')!*2-10):*0,2->!!%&'!)',2-,M/0,2-!23!0&'!
(),42)+,/5!&;+)2.'-!C;!0&'1'!3,)10!10/)1!?,55!C'!*2-10)/,-'+!C;!+'0'*0,2-1!23!*225!./1!3)24!0&'!+/)@!/.'1!
?,0&!0&'!3,)10!.'-')/0,2-!23!dYWI!'E('),4'-01>!!P:*&!23!?&/0!&/1!/5)'/+;!C''-!5'/)-'+!&/1!C''-!
,-32)4'+!C;!0&'!)'1:501!23!0&'2)'0,*/5!,-A'10,./0,2-1!/-+!12(&,10,*/0'+!-:4'),*/5!1,4:5/0,2-1B!/-+!0&'1'!
/)'!5,@'5;!02!(5/;!/-!,-*)'/1,-.5;!,4(2)0/-0!)25'!,-!(5/--,-.!/-+!,-0')()'0,-.!3:0:)'!2C1')A/0,2-1>!!

d2?'A')B!*24(5'0,-.!0&'!)'*2)+!23!./5/E;!32)4/0,2-B!/-+!:-+')10/-+,-.!0&'!*24(21,0,2-!/-+!
-/0:)'!23!0&'1'!3/,-0!+,10/-0!'/)5;!./5/E,'1B!?,55!)'D:,)'!/!-'?!.'-')/0,2-!23!5/).'!.)2:-+#C/1'+!0'5'1*2('1>!!
I!-:4C')!23!/*0,A,0,'1!()2(21'+!02!0&,1!1:)A';!?2:5+!/++)'11!0&,1!.2/5>!!N2)!'E/4(5'B!/!1:C4,55,4'0')!
1:)A';!0'5'1*2('!1:*&!/1!0&'!7'))2!7&/K-/-02)!I0/*/4/!%'5'1*2('!677I%9!!?2:5+!C'!*/(/C5'!23!
,+'-0,3;,-.!0&'!+:10;!;2:-.!./5/E,'1!0&/0!IcPI!(5/-1!02!10:+;!,-!+'0/,5>!%&'!8J#!02!=J#4'0')!2(0,*/5!
0'5'1*2('1B!@-2?-!*255'*0,A'5;!/1!X,/-0!U'.4'-0'+!P,))2)!%'5'1*2('1!6XUP%19B!0&/0!/)'!(5/--'+!32)!
*2-10):*0,2-!2A')!0&'!*24,-.!+'*/+'!?2:5+!)'-+')!?,0&,-!1('*0)21*2(,*!)'/*&!0&'!4210!+,10/-0!2CK'*01!
,4/.'+!C;!`]U%>!!I!XUP%!?2:5+!/552?!1*,'-0,101!02!+'0')4,-'!0&'!4/11!23!0&'!3,)10!./5/E,'1!/-+!02!
32552?!0&'!C:,5+#:(!23!0&'!3,)10!&'/A;!'5'4'-01!4/+'!,-1,+'!10/)1>!I1!?'55!/1!+,1*2A'),-.!&2?!,-3/-0!
./5/E,'1!.)2?B!/10)2-24')1!?2:5+!/512!:-+')10/-+!&2?!0&';!1&,-'!/-+!/33'*0!0&',)!1:))2:-+,-.1!0&)2:.&!
2:0352?1!23!./1!/-+!:50)/A,25'0!)/+,/0,2->!!

I!4/K2)!*&/55'-.'!02!`]U%!/-+!XUP%!,1!02!:-+')10/-+!&2?!/-+!?&;!0&'!C,)0&!)/0'!23!10/)1!.)'?B!
('/@'+!?&'-!0&'!:-,A')1'!?/1!/!3'?!C,55,2-!;'/)1!25+B!/-+!&/1!-2?!+'*5,-'+!02!2-5;!/!3'?!(')*'-0!23!,01!
('/@!A/5:'>!%&'!10/)#32)4/0,2-!&,102);!23!0&'!:-,A')1'!*/-!/512!C'!0)/*@'+!C;!./44/#)/;!2C1')A/0,2-1!
4/+'!?,0&!0&'!()2(21'+!I0421(&'),*!7')'-@2A!%'5'1*2('!I))/;!6I7%I9O!/1!&,.&#'-').;!./44/!)/;1!
3)24!0&'!+,10/-0!:-,A')1'!/)'!*2-A')0'+!,-02!'5'*0)2-1!/-+!(21,0)2-1B!0&';!*/-!,-+,*/0'!&2?!4:*&!10/)!
32)4/0,2-!0&')'!&/1!C''-!/52-.!0&'!?/;>!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#G!

%&'!')/!?&'-!0&'!10)2-.!:50)/A,25'0!)/+,/0,2-!3)24!0&'!3,)10!10/)1!,2-,M'1!0&'!1:))2:-+,-.!&;+)2.'-!
/0241!,-02!()202-1!/-+!'5'*0)2-1!,1!@-2?-!/1!0&'!'(2*&!23!)',2-,M/0,2-B!?&,*&!*/-!C'!10:+,'+!+,)'*05;!
:1,-.!1'-1,0,A'!)/+,2!0'5'1*2('1>!%&'1'!1&2:5+!+'0')4,-'!?&'-!)',2-,M/0,2-!2**:))'+B!/-+!0&';!?2:5+!
,-32)4!0&'!+'1,.-!23!/!()2(21'+!-'?!0'5'1*2('!0&/0!?2:5+!4'/1:)'!&2?!0&'!*/A,0,'1!23!,2-,M'+!&;+)2.'-!
*)'/0'+!C;!0&'!5,.&0!3)24!0&'!3,)10!.'-')/0,2-1!23!10/)1B!./5/E,'1B!/-+!C5/*@!&25'1!'E(/-+!,-02!0&'!
1:))2:-+,-.!./1>!!T-!0&'!52-.!0')4B!)'/5,M/0,2-!23!0&'!3:55!(20'-0,/5!23!0&,1!/(()2/*&!?2:5+!)'D:,)'!,-!0&'!
32552?,-.!+'*/+'!/!+'0/,5'+!4/((,-.!23!0&'!0)/-1,0,2-!,-!0&'!'/)5;!:-,A')1'!3)24!()202#./5/*0,*!5:4(1!23!
./1!/-+!+/)@!4/00')!,-02!0&'!3,)10!2CK'*01B!/!.2/5!23!0&'!()2(21'+!?2)5+?,+'!'332)0!02!*2-10):*0!0&'!52?#
3)'D:'-*;!UD:/)'!h,524'0')!I))/;!!6UhI#c2?9!/1!+,1*:11'+!,-!0&'!1:C1'*0,2-!aW/+,2#P,55,4'0')#
U:C4,55,4'0')b!:-+')!aSTW!/-+!WPU!2-!0&'!X)2:-+b!,-!7&/(0')!<>!U0:+,'1!23!0&'!,-0')./5/*0,*!4'+,:4B!
?&,*&!/**2:-01!32)!4210!23!0&'!C/);2-1!,-!0&'!:-,A')1'B!!/0!42)'!)'*'-0!0,4'1!*2:5+!C'!0)/-132)4'+!C;!/-!
/+A/-*'+!fi#2(0,*/5!1(/*'!0'5'1*2('!02!1:**''+!0&'!d:CC5'!U(/*'!%'5'1*2('!6dU%9B!'D:,(('+!?,0&!/!
&,.&#)'125:0,2-!fi!1('*0)2.)/(&>!

X/5/E,'1!/)'!*24(21'+!-20!K:10!23!10/)1!2)C,0,-.!+'-1'!*2-*'-0)/0,2-1!23!+/)@!4/00')>!%&';!/512!
*2-0/,-!./1!/-+!*'-0)/5B!4/11,A'!C5/*@!&25'1>!]&'-!0&'!./1!352?1!)/(,+5;!2-02!/!*'-0)/5!C5/*@!&25'B!,0!
)/+,/0'1!(2?')3:55;!/-+!/!D:/1/)!,1!32)4'+>!P'/-?&,5'!0&'!C5/*@!&25'!)/(,+5;!(:01!2-!?',.&0>!T0!,1!/5)'/+;!
@-2?-!3)24!2C1')A/0,2-1!0&/0!0&'1'!C5/*@!&25'1!*/-!.)2?!A');!122-!/30')!0&'!./5/E,'1!32)4>!d2?'A')B!0&'!
4/--')!,-!?&,*&!0&,1!&/(('-1!,1!10,55!/!4;10');>!%&'1'!/**)'0,-.!C5/*@!&25'1!*/-!C'!1''-!C/*@!02!0&'!
'/)5,'10!0,4'1!:1,-.!0&'!()2(21'+!1(/*'#C/1'+!],+'!N,'5+!T-3)/)'+!U:)A';!%'5'1*2('!6]NTWU%9!/-+!0&'!
T-0')-/0,2-/5!j#)/;!SC1')A/02);!6TjS9B!/-+!0&'!4/11'1!23!0&'!C5/*@!&25'1!*/-!C'!4'/1:)'+!:1,-.!/!
XUP%>!

U,4:5/0,2-1!1&2?!0&/0!0&'!3,)10!./5/E,'1!?')'!5,@'5;!)'5/0,A'5;!14/55!/-+!0&/0!0&'!.,/-0!./5/E,'1!
2C1')A'+!02+/;!.)'?!C;!1:**'11,A'!4').')1>!SC1')A/0,2-1!23!4').')1!1&2:5+!C'!(211,C5'!:1,-.!`]U%B!
IcPIB!]NTWU%B!/-+!XUP%>!!I1!./5/E,'1!4').'!,0!,1!5,@'5;!0&/0!0&',)!C5/*@!&25'1!4').'!/1!?'55>!!%&'!
()2(21'+!c/1')!T-0')3')24'0')!U(/*'!I-0'--/!6cTUI9!4,11,2-!?,55!1'/)*&!32)!0&'!1,.-/0:)'1!23!0&'1'!
()2*'11'1!C;!1*/--,-.!0&'!1@,'1!32)!0&'!C:)101!23!.)/A,0/0,2-/5!?/A'1!()2+:*'+!+:),-.!0&'1'!'/)5;!4').')1!
?&'-!0&'!C5/*@!&25'1!/)'!)'5/0,A'5;!14/55>!!6cTUI!?,55!-20!C'!1'-1,0,A'!02!0&'!4').')1!23!42)'!4/11,A'!
C5/*@!&25'1>9!I-!,4(2)0/-0!(/)0!23!0&'!10)/0'.;!,1!02!1'/)*&!32)!/112*,/0'+!35/1&'1!23!'5'*0)24/.-'0,*!
)/+,/0,2-!0&/0!/)'!'E('*0'+!/1!(/)0!23!0&'1'!'A'-01>!!%&'!()2(21'+!c/).'!U;-2(0,*!U:)A';!%'5'1*2('!
6cUU%9!?,55!C'!,+'/55;!1:,0'+!02!0&,1!0/1@!/-+B!?2)@,-.!?,0&!/!XUP%B!1&2:5+!4/@'!,0!(211,C5'!02!(,-(2,-0!
/-+!+/0'!0&'!1,0'1!23!C5/*@!&25'!4').')!'A'-01>!!

T-!1:44/);B!0&,1!1:)A';!*244,00''!)'*244'-+1!,4()2A,-.!:-+')10/-+,-.!23!0&'!&,102);!23!0&'!
:-,A')1'!C;!2C1')A,-.!&2?!0&'!3,)10!./5/E,'1!/-+!C5/*@!&25'1!32)4!/-+!.)2?>!%2!+2!12!)'D:,)'1!0&/0!
*:))'-0!*/(/C,5,0,'1!C'!1:((5'4'-0'+!?,0&!0&'!(),2),0;!.)2:-+#!/-+!1(/*'#C/1'+!/*0,A,0,'1!,+'-0,3,'+!,-!0&,1!
1:)A';Q!1''!R2E!">$>!!
!
!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#"!

,6J-P@A8FCK-29;F9;<-7;F-!A6?7A9;<-=@-(>7A7G=6A9:6-,67AQR-!87;6=C-&9E6-#7A=>-

%&'!1'/)*&!32)!'E2(5/-'01!,1!2-'!23!0&'!4210!'E*,0,-.!1:CK'*01!,-!/55!23!/10)2-24;B!/-+!2-'!23!0&'!
4210!+;-/4,*B!?,0&!4/K2)!-'?!)'1:501!'4').,-.!'A'-!/1!0&,1!)'(2)0!?/1!C',-.!?),00'->!!I1!+'1*),C'+!,-!
7&/(0')!8B!/-!:-'E('*0'+5;!?,+'!A/),'0;!23!0;('1!/-+!/))/-.'4'-01!23!(5/-'01!&/A'!C''-!,+'-0,3,'+['A'-!
/!3'?!1;10'41!?,0&!124'!)'1'4C5/-*'!02!2:)!125/)!1;10'4>!!]&/0!&/1!-20!C''-!32:-+!;'0!,1!/-!Y/)0&#5,@'!
(5/-'0B!0&/0!,1B!/!0'))'10),/5!C2+;!?,0&!/-!/0421(&')'B!1,.-1!23!?/0')!/-+!2E;.'-B!/-+!0&'!(20'-0,/5!02!
&/)C2)!5,3'>!!%&,1!1:)A';!,1!)'*244'-+,-.!/!()2.)/4!02!'E(52)'!0&'!+,A')1,0;!/-+!()2(')0,'1!23!(5/-'0/);!
1;10'41!/)2:-+!20&')!10/)1B!/-+!02!()'(/)'!32)!0&'!52-.#0')4!.2/5!23!+,1*2A'),-.!/-+!,-A'10,./0,-.!-'/)C;B!
&/C,0/C5'!(5/-'01>!!%&,1!()2.)/4!,1!5,@'5;!02!C'!,-32)4'+!C;!0&'2)'0,*/5!*/5*:5/0,2-1!/-+!-:4'),*/5!
1,4:5/0,2-1>!!

c2*/0,-.!/-20&')!Y/)0&#5,@'!(5/-'0!0&/0!,1!*521'!'-2:.&!32)!+'0/,5'+!10:+;!,1!/!4/K2)!*&/55'-.'B!
)'D:,),-.!4/-;!10'(1!/-+!*&2,*'1!/52-.!0&'!?/;>!%&'!2(0,4:4!10)/0'.;!+'('-+1!10)2-.5;!2-!0&'!3)/*0,2-!
23!10/)1!?,0&!Y/)0&#5,@'!(5/-'01!2)C,0,-.!0&'4>!!T3!0&'!3)/*0,2-!,1!*521'!02!$JJ!(')*'-0B!0&'-!/10)2-24')1!?,55!
-20!-''+!02!522@!3/)!02!3,-+!/-!Y/)0&#5,@'!(5/-'0B!C:0!,3!Y/)0&#5,@'!(5/-'01!/)'!)/)'B!0&'-!/!4:*&!5/).')!
1'/)*&!'E0'-+,-.!02!42)'!+,10/-0!10/)1!?,55!C'!-'*'11/);>!!],0&!0&,1!,-32)4/0,2-!,-!&/-+B!/4C,0,2:1!
(5/--,-.!*/-!C'.,-!02!3,-+B!,4/.'B!/-+!10:+;!0&'!/0421(&')'1!23!0&21'!Y/)0&#5,@'!(5/-'01!0&/0!/)'!*521'10!02!
2:)!2?->!!YD:/55;!,4(2)0/-0!02!0&'!*&/)/*0'),M/0,2-!23!/-!Y/)0&#5,@'!(5/-'0!,1!02!:-+')10/-+!1:*&!(5/-'01!/1!
/!*5/11>!I50&2:.&!2:)!2?-!125/)!1;10'4!&/1!32:)!1:*&!0'))'10),/5!C2+,'1B!0&'!3)'D:'-*;!23!32)4/0,2-!23!
0'))'10),/5!(5/-'01B!4/11!+,10),C:0,2-1!/1!/!3:-*0,2-!23!10'55/)!4/11B!/-+!2)C,0/5!/))/-.'4'-01!/)'!-20!
:-+')1022+>!X'-')/0,-.!/!*'-1:1!23!Y/)0&#5,@'!2)!0'))'10),/5!(5/-'01!,1!0&'!'11'-0,/5!3,)10!10'(!02?/)+!
+'0')4,-,-.!?&'0&')!2:)!2?-!&24'!?2)5+!,1!/!*2442-(5/*'!2)!)/)'!2:0*24'!23!(5/-'0!32)4/0,2->!

]'!&/A'!A/),2:1!*24(5'4'-0/);!4'/-1!23!C:,5+,-.!:(!/!*'-1:1!23!Y/)0&#5,@'!(5/-'01>!%&'!
.)2:-+#C/1'+!)/+,/5!A'52*,0;!/-+!0)/-1,0!1:)A';1!/)'!4210!1'-1,0,A'!02!5/).'!(5/-'01!?,0&!14/55!2)C,01B!/1!,1!
0&'!h'(5')!1/0'55,0'B!/50&2:.&!,0!1&2:5+!C'!*/(/C5'!23!+'0'*0,-.!Y/)0&#1,M'!(5/-'01!2:0!02!/54210!Y/)0&#5,@'!

!"#!$%&!'()*+(+,-.,/!0!1"2(.3!405,!63.+,3+!7*0,!
!

"! 10889!":-!2.(:*0-.",2!0,;!-<+"8+-.30*!30*3:*0-.",2!-"!("-.=0-+!0,;!.,-+8)8+-!">2+8=0-.",2!0.(+;!0-!

:,;+82-0,;.,/!":8!3"2(.3!;05,%!

"! ?.,;!0,;!+#)*"8+!-<+!+)"3<!"@!8+.",.A0-.",!:2.,/!<9;8"/+,!*.,+!">2+8=0-.",2!2-08-.,/!5.-<!-<+!!"#$!
-+*+23")+2!-<0-!08+!0*8+0;9!:,;+8!3",2-8:3-.",%!!!

"! B2+!%%$&!-"!.;+,-.@9!-<+!>+2-!30,;.;0-+!9":,/!/0*0#.+2!@"8!2-:;9!5.-<!2:>(.**.(+-+8!">2+8=0-.",2%!

"! 6-:;9!-<+2+!/0*0#.+2!.,!;+-0.*!:2.,/!$'($C!.,!)08-.3:*08D!(",.-"8!<"5!@02-!-<+!/02!-<0-!-<+9!3",-0.,!.2!>+.,/!

3",=+8-+;!.,-"!2-082%!

"! B2+!)*+&!-"!(+02:8+!-<+!80-+!0-!5<.3<!2-082!08+!>+.,/!@"8(+;!":-!"@!/02D!0,;!:,;+82-0,;!-<+.8!8"*+!.,!

8+.",.A.,/!-<+!:,.=+82+%!

"! B2+!,+(&!-"!2-:;9!-<+!+08*9!+="*:-.",!"@!.,@0,-!/0*0#.+2!:2.,/!")-.30*!0,;!.,@808+;!2)+3-8"23")9%!

"! B2+!,+(&!0,;!-./!-"!(",.-"8!-<+!+#3<0,/+!"@!/02!>+-5++,!-<+!/0*0#.+2!0,;!-<+!2:88":,;.,/!.,-+8/0*03-.3!

(+;.:(%!

"! 6-:;9!-<+!80-+!"@!@"8(0-.",!0,;!/8"5-<!"@!>*03E!<"*+2!.,!-<+!,:3*+.!"@!9":,/!/0*0#.+2!:2.,/!-./!0,;!*0-#+&%!

"! F()*"9!'-+$!-"!(+02:8+!-<+!80-+!0-!5<.3<!9":,/!/0*0#.+2!(+8/+!-<8":/<!">2+8=.,/!)"5+8@:*!>:82-2!"@!

/80=.-0-.",0*!80;.0-.",!)8";:3+;!;:8.,/!-<+!(+8/+82!"@!-<+!,:3*+08!>*03E!<"*+2%!

"! 6-:;9!-<+!"*;+2-!2-082!.,!,+08>9!/0*0#.+2!:2.,/!,+(&1!

!
GHIGD!G-030(0!H08/+!I.**.(+-+8J2:>(.**.(+-+8!G8809C!11GKD!1+88"!1<0L,0,-"8!G-030(0!K+*+23")+C!M6IKD!M.0,-!
6+/(+,-+;!I.88"8!K+*+23")+C!NFOGD!N9;8"/+,!F)"3<!"@!O+.",.A0-.",!G8809C!'PQ!D!',-+8,0-.",0*!P"O09!Q>2+8=0-"89C!
RS6KD!R0(+2!S+>>!6)03+!K+*+23")+C!H'6GD!H02+8!',-+8@+8"(+-+8!6)03+!G,-+,,0C!0,;!S?'O6KD!S.;+"?.+*;!',@808+;!
6)03+!K+*+23")+%!
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"#g!

2)C,01>!%2.'0&')!0&'1'!0'*&-,D:'1!?,55!+'0')4,-'!0&'!()2C/C,5,0;!23!(5/-'01!?,0&!*')0/,-!2)C,0/5!
*&/)/*0'),10,*1!/)2:-+!+,33')'-0!0;('1!23!10/)1>!!%2!*24(5'0'!0&'!(5/-'0/);!*'-1:1B!,0!?,55!C'!-'*'11/);!02!
:1'!0'*&-,D:'1!0&/0!/)'!1'-1,0,A'!02!Y/)0&#4/11!(5/-'01!2-!5/).'!2)C,01>!!S-'!1:*&!0'*&-,D:'!,1!*/55'+!
.)/A,0/0,2-/5!4,*)25'-1,-.B!?&')'C;!0&'!()'1'-*'!23!(5/-'01!,1!,-3'))'+"!0&)2:.&!0&'!0,-;!+'35'*0,2-1!0&/0!
0&';!,4(21'!2-!(/11,-.!5,.&0!)/;1!3)24!C/*@.)2:-+!10/)1>!I!1:)A';!32)!1:*&!'A'-01!,1!2-'!23!0&'!0?2!4/,-!
0/1@1!23!0&'!()2(21'+!]NTWU%!1/0'55,0'>!I1!4,*)25'-1,-.!,1!1'-1,0,A'!02!(5/-'01!23!/55!4/11'1!&/A,-.!2)C,01!
5/).')!0&/-!/C2:0!&/53!23!Y/)0&H1B!]NTWU%!?2:5+!C'!/C5'!02!*24(5'4'-0!/-+!*24(5'0'!0&'!10/0,10,*/5!0/1@!
:-+')?/;!?,0&!h'(5')B!)'1:50,-.!,-!/-!:-C,/1'+!1:)A';!23!0&'!()2(')0,'1!23!+,10/-0!(5/-'0/);!1;10'41>!%&'!
)'1:501!3)24!0&,1!1:)A';!?,55!*2-10)/,-!0&'2)'0,*/5!42+'51!23!0&'!32)4/0,2-!23!(5/-'0/);!1;10'41B!'-/C5,-.!
'E0)/(25/0,2-!23!*:))'-0!:-+')10/-+,-.!02!1;10'41!0&/0!?,55!10,55!)'4/,-!C'52?!0&'!0&)'1&25+!23!
+'0'*0/C,5,0;>!

d2?'A')B!,-!/++,0,2-!02!+'0')4,-,-.!K:10!0&'!(5/-'0/);!10/0,10,*1B!/!*),0,*/5!'5'4'-0!23!0&'!
*244,00''H1!'E2(5/-'0!10)/0'.;!,1!02!*2-0,-:'!02!C:,5+!0&'!,-A'-02);!23!(5/-'0/);!1;10'41!/)2:-+!1('*,3,*!
-'/)C;!10/)1>!!%&')'32)'B!0&,1!1:)A';!10)2-.5;!1:((2)01!/!A,.2)2:1!()2.)/4!23!'E2(5/-'0!1*,'-*'!0&/0!0/@'1!
/+A/-0/.'!23!0&'!2C1')A/0,2-/5!*/(/C,5,0,'1!0&/0!*/-!C'!/*&,'A'+!3)24!0&'!.)2:-+!/-+!,-!1(/*'>!!!

%&'!3,)10!0/1@!2-!0&'!.)2:-+!,1!02!,4()2A'!0&'!()'*,1,2-!)/+,/5!A'52*,0;!4'0&2+!C;!?&,*&!0&'!
4/K2),0;!23!0&'!*521'!02!FJJ!@-2?-!'E2(5/-'01!&/A'!C''-!+,1*2A')'+>!%&'!4'/1:)'+!A'52*,0;!/4(5,0:+'!23!
/!10/)!+'('-+1!2-!0&'!)/0,2!23!0&'!(5/-'0/);!02!0&'!10'55/)!4/11B!/-+!2-!0&'!+,10/-*'!3)24!0&'!10/)B!?,0&!/!
`:(,0')#4/11!C2+;!/0!F!0,4'1!0&'!Y/)0&#U:-!+,10/-*'!3)24!/!U:-#5,@'!10/)!()2+:*,-.!/!$8#4'0')#(')#1'*2-+!
1,.-/5!/-+!/-!Y/)0&!/0!0&'!Y/)0&#U:-!52*/0,2-!K:10!/!G#*'-0,4'0')#(')#1'*2-+!1,.-/5>!!T4()2A,-.!0&'!
A'52*,0;!()'*,1,2-!?,55!/552?!)'1'/)*&')1!02!4'/1:)'!0&'!4/11'1!23!14/55')!(5/-'01!2)C,0,-.!-'/)C;!10/)1>!
f1,-.!'E,10,-.!5/).'!.)2:-+#C/1'+!2)!-'?!+'+,*/0'+!4,+#1,M'!.)2:-+#C/1'+!0'5'1*2('1!'D:,(('+!?,0&!/!
-'?!.'-')/0,2-!23!&,.&#)'125:0,2-!1('*0)24'0')1!,-!0&'!2(0,*/5!/-+!-'/)#,-3)/)'+B!/!A'52*,0;!.2/5!23!$J!02!
8J!*'-0,4'0')1!(')!1'*2-+!,1!)'/5,10,*>!!%&,1!*2:5+!/552?!+'0'*0,2-!23!C2+,'1!0?,*'!2)!0&)''!0,4'1!0&'!4/11!
23!0&'!Y/)0&!/)2:-+!10/)1!0&'!4/11!23!0&'!U:-B!/-+!0):5;!Y/)0&!4/11!(5/-'01!/)2:-+!10/)1!/!3/*02)!23!0?2!2)!
0&)''!5'11!4/11,A'!0&/-!0&'!U:->!%&'!)/+,/5!A'52*,0;!0'*&-,D:'!,1!/512!23!&,.&!A/5:'!?&'-!(/,)'+!?,0&!
*24(5'4'-0/);!0'*&-,D:'1>!N2)!'E/4(5'B!!0)/-1,01!*/-!+'0')4,-'!(5/-'0!1,M'1!/-+B!,-!*24C,-/0,2-!?,0&!0&'!
4/11!32:-+!3)24!/-20&')!0'*&-,D:'B!;,'5+!*5:'1!)'./)+,-.!0&'!C:5@!(5/-'0/);!*24(21,0,2-1[K:10!/1!?'!
@-2?!0&/0!Y/)0&!,1!42105;!)2*@!/-+!,)2-!3)24!,01!4/11!/-+!1,M'!/-+!/!*/5*:5/0,2-!23!0&'!/A')/.'!+'-1,0;>!
T4()2A'+!()'*,1,2-!/10)24'0);!/-+!,-0')3')24'0),*!0'*&-,D:'1!0&/0!/)'!1'-1,0,A'!02!(5/-'01!/0!5/).')!
1'(/)/0,2-1!*2:5+!-20!2-5;!+'0'*0!-'?!`:(,0')#*5/11!(5/-'01!C:0!/512!10:+;!@-2?-!(5/-'0/);!1;10'41!,-!
*24C,-/0,2-!?,0&!)/+,/5!A'52*,0;!4'0&2+1!12!/1!02!)'125A'!0&'!/4C,.:,0;!)'./)+,-.!0):'!4/11!/1!+,10,-*0!
3)24!0&'!,-3'))'+!4,-,4:4!4/11>!!!

U:**'11!?,0&!'-+'/A2)1!02!+'0')4,-'!0&'!125/)!-',.&C2)&22+!(5/-'0/);!*'-1:1!?,55!C'!A');!
,4(2)0/-0!C'*/:1'!@-2?,-.!0&/0!Y/)0&#4/11!(5/-'01!'E,10!/)2:-+!-'/)C;!10/)1!?,55!.,A'!4:*&!&,.&')!
*2-3,+'-*'!0&/0!/!3:0:)'!1(/*'!4,11,2-!02!,-A'10,./0'!0&'!/0421(&')'1!23!'E0)/125/)!'/)0&1!?,55!1:**''+>!I!
*),0,*/5!10'(!/52-.!0&'!?/;!,1!/!C'00')!:-+')10/-+,-.!23!0&'!+:10;!+,1@1!!1:))2:-+,-.!10/)1B!/-/52.2:1!02!
M2+,/*/5!+:10!32:-+!-'/)!Y/)0&>!W'35'*0'+!+,33:1'!'E2M2+,/*/5!5,.&0!3)24!0&'1'!+,1@1!*/-!4/@'!+'0'*0,2-!23!
0&'!3/,-0!5,.&0!3)24!14/55!Y/)0&#5,@'!(5/-'01!+,33,*:50>!!T0!,1B!0&')'32)'B!,4(2)0/-0!02!D:/-0,3;!0&'!()'A/5'-*'!
/-+!*&/)/*0')!23!0&'1'!+:10;!a+'C),1b!+,1@1B!/-+!0&'!('),2+!8J$J#8J$F!?,55!1''!0&'!*24(5'0,2-!23!.)2:-+#
C/1'+!4,+#,-3)/)'+!,-0')3')24'0),*!,-10):4'-0/0,2-!+'1,.-'+!02!10:+;!0&'1'!(&'-24'-/>!!!

T0!,1!/512!,4(2)0/-0!02!:-+')10/-+!(5/-'0/);!1;10'41!,-!0&'!()2*'11!23!32)4/0,2-!02!'-),*&!/-+!
*24(5'4'-0!2C1')A/0,2-1!23!0&'!4/0:)'!'E2(5/-'01>!IcPI!?,55!)'A25:0,2-,M'!0&'!,4/.,-.!23!!
()202(5/-'0/);!+,1@1!/0!4,55,4'0')!/-+!1:C4,55,4'0')!?/A'5'-.0&1!/-+!)'A'/5!,4(2)0/-0!*5:'1!02!0&'!
32)4/0,2-!/-+!'A25:0,2-!23!0&',)!*2-10,0:'-0!(5/-'01>!`]U%!/-+!.)2:-+#C/1'+!,-3)/)'+!0'5'1*2('1!
'D:,(('+!?,0&!/+/(0,A'!2(0,*1!02!)'42A'!0&'!0?,-@5,-.!+:'!02!Y/)0&H1!/0421(&')'!?,55!()2A,+'!1(/0,/55;!
)'125A'+!4:50,?/A'5'-.0&!,4/.'1!/-+!1('*0)/!23!5,.&0!1*/00')'+!3)24!0&'1'!+,1@1!?,0&!1(/0,/5!)'125:0,2-!
*24(/)/C5'!02!0&/0!23!IcPI>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!L',0&')!0&'!(5/-'0!-2)!0&'!(5/-'0!&210!10/)!,1!+'0'*0'+!2:01,+'!23!0&'!4,*)25'-1,-.!'A'-0>!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#e!

`]U%B!?,0&!,01!1:(')C!4,+#,-3)/)'+!*/(/C,5,0;B!?,55!/512!:1'!,4/.,-.!/-+!1('*0)21*2(;!0)/-1,0!
0'*&-,D:'1!02!10:+;!0&'!/0421(&')'1!23!'E2(5/-'01B!/!1*,'-*'!*/(/C,5,0;!0&/0!&/1!C''-!/4(5;!+'42-10)/0'+!
C;!0&'!*:))'-05;!2(')/0,-.!U(,0M')!U(/*'!%'5'1*2('>!`]U%!?,55!C'!/!()'4,')!0225!!32)!10:+;,-.!(5/-'01!
2)C,0,-.!10/)1!0&/0!/)'!14/55')!/-+!*225')!0&/-!0&'!U:->!!I512!()24,1,-.!/)'!,4()2A'+!0'*&-,D:'1!2-!0&'!
.)2:-+!32)!+,)'*0!,4/.,-.!23!(5/-'01!:1,-.!/+/(0,A'!2(0,*1>!!L'?!,-10):4'-0/0,2-!,1!)'D:,)'+!/1!?'55!/1!
1,.-,3,*/-0!/42:-01!23!2C1')A,-.!0,4'!632)!'E/4(5'B!2-!0&'!X'4,-,!0'5'1*2('1!/-+!0&'!(),A/0'5;!2(')/0'+!
3/*,5,0,'1!/**'11,C5'!0&)2:.&!LUNH1!%'5'1*2('!U;10'4!T-10):4'-0/0,2-!V)2.)/49>!!%&'!()2(21'+!XUP%1!
*2:5+!/512!(5/;!/!*):*,/5!)25'!,-!+,)'*0!,4/.,-.!10:+,'1!?,0&!,-10):4'-01!1:,0/C5;!+'1,.-'+!32)!0&,1!0;('!23!
?2)@>!

T-!/++,0,2-B!'-&/-*'4'-01!02!LIUIH/!1:C2)C,0/5!/-+!YE(52)')!()2.)/41!*2:5+!()2A,+'!0'10C'+1!
32)!0&'!+'A'52(4'-0!23!2**:50')!0'*&-,D:'1!1:*&!/1!10/)!1&/+'1!/-+!*2)2-/.)/(&;B!?&,*&!/)'!C20&!
,44/0:)'B!/-+!0'*&-252.;!+'A'52(4'-0!23!/10)24'0);!/-+!,-0')3')24'0);!3)24!1(/*'B!12!/1!02!1'0!0&'!10/.'!
32)!/-!/4C,0,2:1!+,)'*0!+'0'*0,2-!4,11,2-!,-!0&'!8J8J1>!%&'!1*,'-0,3,*!*2-0),C:0,2-1!/-+!0'*&-252.;!
+'A'52(4'-0!,-!0&'1'!A/),2:1!/)'/1!/)'!+'1*),C'+!,-!+'0/,5!'51'?&')'>g!!

%&'!*:54,-/0,2-!23!0&'!D:'10!32)!-'/)C;B!&/C,0/C5'!(5/-'01!,1!/!+'+,*/0'+!1(/*'!4,11,2->!!%&'!
*244,00''!*2-*5:+'+!0&/0!,0!,1!022!'/)5;!02!+'0')4,-'!?&/0!0&'!+'1,.-!23!0&/0!1(/*'!4,11,2-!1&2:5+!C'B!2)!
'A'-!?&,*&!(5/-'0#+'0'*0,2-!0'*&-,D:'1!1&2:5+!C'!'4(52;'+>e!!T0!,1!-20!'A'-!*5'/)!?&'0&')!1'/)*&'1!/)'!
C'10!*/)),'+!2:0!/0!,-3)/)'+B!2(0,*/5B!2)!'A'-!:50)/A,25'0!?/A'5'-.0&1>!!%&,1!*&2,*'!/?/,01!0&'!)'1:501!23!0&'!
2C1')A/0,2-/5!10:+,'1!K:10!+'1*),C'+B!/52-.1,+'!/!A,.2)2:1!/-+!/+/(0,A'!()2.)/4!23!0&'2)'0,*/5!/-+!
5/C2)/02);!/10)2(&;1,*1!,-A'10,./0,2-1!0&/0!?,55!,-32)4!1*,'-0,101!/C2:0!0&'!+,A')1,0;!23!'E2(5/-'0!
/0421(&')'1>!I50&2:.&!0&'!*/1'!,1!*24('55,-.!32)!0'*&-252.;!+'A'52(4'-0!32)!/!3:0:)'!1(/*'!4,11,2-!
C'.,--,-.!'/)5;B!,01!'4(&/1,1!4/;!1&,30!/1!-'?!+,1*2A'),'1!3)24!.)2:-+!/-+!1(/*'!4/0'),/5,M'>!T3!()2.)'11!
,1!1:33,*,'-05;!)/(,+!C;!4,+#+'*/+'B!0&'-!/!+'*/+/5!1:)A';!,-+'('-+'-0!/+A,*'!*244,00''!6/1!+,1*:11'+!,-!
7&/(0')!<9!*2:5+!+'0')4,-'!?&'0&')!/!42)'!/..)'11,A'!()2.)/4!23!0'*&-252.;!+'A'52(4'-0!1&2:5+!C'!
:-+')0/@'-B!(211,C5;!,-*5:+,-.!10'(1!02?/)+!/!0'*&-252.;!+2?-#1'5'*0!/-+!/!32*:1!2-!@';!'5'4'-01>!Y,0&')!
?/;B!+'*,1,2-1!2-!1,.-,3,*/-0B!4,11,2-#1('*,3,*!3:-+,-.!23!/!4/K2)!1(/*'!4,11,2-!1&2:5+!C'!+'3'))'+!:-0,5!
0&'!8J8J!+'*/+/5!1:)A';B!C;!?&,*&!0,4'!0&'!1*,'-0,3,*!(/0&!32)?/)+!1&2:5+!C'!?'55!+'0')4,-'+>!

T-!1:44/);B!'E2(5/-'0!/10)2-24;!,1!2-'!23!0&'!4210!)/(,+5;!+'A'52(,-.!/-+!:-()'+,*0/C5'!3,'5+1!
,-!42+')-!/10)2-24;>!R20&!0&'!10/0,10,*/5!,-A'10,./0,2-1!23!h'(5')!/-+!]NTWU%B!/-+!0&'!52*/0,2-!23!
1('*,3,*B!-'/)C;B!(20'-0,/55;!&/C,0/C5'!Y/)0&1!:-+')!/!10)2-.!;'0!35'E,C5'!()2.)/4!23!.)2:-+#C/1'+!
)'1'/)*&B!/)'!)'*244'-+'+>!%&,1!*24C,-'+!/(()2/*&!?,55!/552?!-'?!0'*&-,D:'1!02!C'!+'A,1'+!/-+!
1:)(),1,-.!+,1*2A'),'1!02!C'!4/+'!+:),-.!0&'!*24,-.!+'*/+'Q!1''!R2E!"#8>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
g!III7H1!YE2(5/-'0!%/1@!N2)*'B!8JJgQ!`VcH1!YE2(5/-'0!7244:-,0;!W'(2)0B!8JJe>!
e!T-!*2-1,+'),-.!(211,C5'!'E2(5/-'0!4,11,2-1!32)!0&'!-'E0!+'*/+'B!0&'!*244,00''!./A'!1'),2:1!*2-1,+')/0,2-!

02!UTPc,0'!C:0!+'*,+'+!/./,-10!)'*244'-+,-.!,0>!UTPc,0'!,1!0'*&-,*/55;!4/0:)'!/-+!?2:5+!()2A,+'!/-!,4(2)0/-0!
-'?!*/(/C,5,0;!6,-0')3')24'0);9>!%&)2:.&!()'*,1,2-!/10)24'0);!,0!*2:5+!*&/)/*0'),M'!0&'!/)*&,0'*0:)'1!23!FJ!2)!12!
-'/)C;!(5/-'0/);!1;10'41B!()2A,+'!0/).'01!32)!3:0:)'!,4/.,-.!4,11,2-1B!/-+!*/));!2:0!20&')!,-0')'10,-.!/10)2(&;1,*1!
4'/1:)'4'-01>!d2?'A')B!0&'!*244,00''!*2-1,+')'+!0&/0!,01!5/).'!*210!6/(()/,1'+!!C;!0&'!7I%Y!()2*'11!/0!^$>e!
C,55,2-9!/-+!52-.!0,4'!02!5/:-*&!6'10,4/0'+!/0!g>F!;'/)19!4/@'!,0!:-*24('0,0,A'!,-!0&'!)/(,+5;!*&/-.,-.!3,'5+!23!
'E2(5/-'0!1*,'-*'>!%&'!(5/-'0/);!/)*&,0'*0:)'!1*,'-*'!*/-!C'!42)'!'33,*,'-05;!*/)),'+!2:0!C;!0&'!*244,00''H1!
'E2(5/-'0!10)/0'.;!,-A25A,-.!h'(5')B!]NTWU%B!/-+!0&'!.)2:-+#C/1'+!()2.)/4>!%&'!)25'!23!0/).'0#3,-+,-.!32)!3:0:)'!
+,)'*0#+'0'*0,2-!4,11,2-1B!2-'!-20!:-,A')1/55;!/**'(0'+!/1!'11'-0,/5B!*/-!C'!+2-'!/0!5'/10!(/)0,/55;!C;!(:1&,-.!.)2:-+#
C/1'+!)/+,/5#A'52*,0;!*/(/C,5,0,'1!02!/!*&/55'-.,-.!C:0!/*&,'A/C5'!()'*,1,2-!C'52?!$J!*'-0,4'0')1!(')!1'*2-+>!N,-/55;B!
0&'!/-*,55/);!/10)2(&;1,*1!()24,1'+!C;!UTPc,0'!?/1!-20!K:+.'+!02!C'!*24('0,0,A'>!!
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!

*>6-!>RC9GC-@L-=>6-$;9H6AC6K-$;F6AC=7;F9;<-0G96;=9L9G-!A9;G9?86C-

I10)2-24;!&/1!4/+'!4/-;!*2-0),C:0,2-1!02!2:)!:-+')10/-+,-.!23!C/1,*!(&;1,*1!/-+!*&'4,10);B!
)/-.,-.!3)24!L'?02-H1!5/?1!23!.)/A,0/0,2-!02!0&'!+,1*2A');!23!&'5,:4B!3)24!()2A,+,-.!4:*&!23!0&'!
,4('0:1!32)!:-+')10/-+,-.!-:*5'/)!(&;1,*1!02!+,1*2A'),-.!-'?!0;('1!23!425'*:5'1!:-,D:'!02!,-0')10'55/)!
'-A,)2-4'-01>!V')&/(1!0&'!C'10!+'A'52('+!)'*'-0!'E/4(5'!&/1!*24'!3)24!&,.&#()'*,1,2-!0'101!23!0&'!
0&'2);!23!.)/A,0;!'-*24(/11'+!C;!Y,-10',-H1!0&'2);!23!.'-')/5!)'5/0,A,0;>!d2?'A')B!0&'1'!0'101!&/A'!C''-!
)'10),*0'+!02!0&'!1,0:/0,2-1!?&')'!.)/A,0;!,1!?'/@B!/-+!0&'!10)2-.!3,'5+!'E()'11,2-!23!0&'!0&'2);!10,55!
)'4/,-1!02!C'!0'10'+>!%&'!+,1*2A');!23!+/)@!'-').;!/-+!+/)@!4/00')!/-+!0&'!/4/11'+!'A,+'-*'!0&/0!,1!/0!
5'/10!*2-1,10'-0!?,0&!0&'!()'+,*0,2-1!23!0&'!0&'2);!23!,-35/0,2-!()'1'-0!0?2!42)'!'E/4(5'1!?&')'!*/)'3:55;!
*2-0)255'+!/10)2-24,*/5!4'/1:)'4'-01!*2-0),C:0'!02!*:))'-0!:-+')10/-+,-.!23!3:-+/4'-0/5!(&;1,*1>!d')'!
0&'!*244,00''!&,.&5,.&01!0&'1'!0&)''!02(,*1B!4,-+3:5!23!/!)/-.'!23!20&')!1:*&!2((2)0:-,0,'1B!4'-0,2-'+!
C'52?>!

%&'!10/-+/)+!42+'5!23!*214252.;!+'A'52('+!,-!0&'!$egJ1!/-+!$eeJ1!&/1!C''-!/4(5;!*2-3,)4'+!
2A')!0&'!(/10!+'*/+'!C;!2C1')A/0,2-1!23!0&'!*214,*!4,*)2?/A'!C/*@.)2:-+!67PR9!:1,-.!:50)/1'-1,0,A'!
)/+,2!0'5'1*2('1!2-!0&'!.)2:-+B!C/5522-1B!/-+!1(/*'*)/30>!f1,-.!/!*24C,-/0,2-!23!0&'1'!/-+!20&')!
2C1')A/0,2-1B!/10)2(&;1,*,101!&/A'!1&2?-!0&/0!0&'!.'24'0);!23!1(/*'!,1!/(()2E,4/0'5;!35/0B!0&/0!0&'!/.'!23!
0&'!:-,A')1'!,1!$<>"!C,55,2-!;'/)1B!/-+!0&/0!0&')'!,1!-'/)5;!3,A'!0,4'1!/1!4:*&!4/00')!,-!/!+/)@B!,-A,1,C5'!
32)4!/1!,-!-2)4/5!4/00')!0&/0!*/-!0:)-!,-02!A,1,C5'!10/)1>!!%&'!(/10!+'*/+'!/512!1/?!10)2-.!/33,)4/0,2-!23!
0&'!)'4/)@/C5'!+,1*2A');!0&/0!0&'!'E(/-1,2-!23!0&'!:-,A')1'!,1!/**'5')/0,-.>!!

]'!*/-!-2?!1/;!0&/0!0&')'!,1!/!:C,D:,02:1!/-+!'0&')'/5!1:C10/-*'!*/55'+!a+/)@!'-').;b!0&/0!,1!
'E(/-+,-.!0&'!3/C),*!23!1(/*'!C'0?''-!0&'!./5/E,'1!/0!'A')!3/10')!1(''+1!/-+!/**2:-01!32)!"F!(')*'-0!23!0&'!
4/11#'-').;!23!0&'!:-,A')1'!02+/;>!%&'!'33'*01!/)'!12!0,-;!2-!0&'!1*/5'!23!/-!'E('),4'-0!2-!Y/)0&!0&/0!0&'!
2-5;!?/;!32)?/)+!,1!02!:1'!0&'!:-,A')1'!/0!5/).'!/1!/!.,/-0!5/C2)/02);>!!

%?2!*24(5'4'-0/);!/(()2/*&'1!02!:-+')10/-+,-.!+/)@!'-').;!&/A'!C''-!*2-1,+')'+!C;!0&,1!
1:)A';O!2-'!2-!0&'!.)2:-+!/-+!0&'!20&')!,-!1(/*'>!S-!0&'!.)2:-+B!0&'!()2(21'+!cUU%!?2:5+!()2A,+'!

!"#!$%T!'()*+(+,-.,/!0!U+5!S"8*;2!63.+,3+!7*0,!
!

"! 10889!":-!0!@"3:2+;!)8"/80(!"@!3"():-0-.",!0,;!-<+"89!-"!:,;+82-0,;!-<+!083<.-+3-:8+2!"@!)*0,+-2!0,;!
;.2E2%!!

"! B2+!-<+!234536!-80,2.-!2:8=+9!-"!(+02:8+!-<+!)8">0>.*.-9!-<0-!0!2"*08"-9)+!2-08!<02!0!(022.=+!-+88+2-8.0*!
3"()0,.",D!0,;!-<0-!0!8+;!2-08!<08>"82!0,!F08-<"*.E+!)*0,+-%!!

"! 7+8@"8(!0!(.38"*+,2.,/!2:8=+9!@8"(!2)03+!:2.,/!-<+!8+3"((+,;+;!*0-#+&!-"!3<0803-+8.A+!.,!;+-0.*!-<+!
2-0-.2-.30*!)8")+8-.+2!"@!<0>.-0>*+!-+88+2-8.0*!)*0,+-2%!!

"! '()8"=+!80;.0*!=+*"3.-9!(+02:8+(+,-2!",!+#.2-.,/!/8":,;">02+;!-+*+23")+2!-"!;.23"=+8!)*0,+-2!5.-<.,!0!
@+5!-.(+2!-<+!(022!"@!F08-<!02!)"-+,-.0*!-08/+-2!@"8!@:-:8+!2)03+">02+;!;.8+3-";+-+3-.",!(.22.",2%!!

"! B2+!/8":,;">02+;!-+*+23")+2D!.,3*:;.,/!$'($!D!GQ"+V:.))+;!")-.30*J.,@808+;!-+*+23")+2!2:3<!02!M6IKD!
0,;!(.;".,@808+;!.,-+8@+8"(+-89D!"8!2)03+">02+;!F#)*"8+82D!-"!3<0803-+8.A+!-<+!;:2-!+,=.8",(+,-!08":,;!
2-082!*.E+!-<+!6:,D!2"!02!-"!/0:/+!-<+!0>.*.-9!"@!@:-:8+!(.22.",2!-"!;.8+3-*9!;+-+3-!F08-<"2.A+!)*0,+-2!.,!
"8>.-2!*.E+!-<0-!"@!":8!"5,!F08-<%!!

"! H"30-+!-<+!)8.(+!-08/+-2!@"8!<"2-.,/!<0>.-0>*+D!-+88+2-8.0*!)*0,+-2!0(",/!":8!3*"2+2-!2-+**08!,+./<>"82%!
"! B2+!)*+&!-"!3<0803-+8.A+!-<+!0-("2)<+8.3!"8!2:8@03+!3"()"2.-.",!"@!)*0,+-2!5.-<.,!0!@+5!-.(+2!-<+!2.A+!

"@!F08-<D!"8>.-.,/!-<+!3""*+2-!8+;!2-082%!!K<+2+!08+!-<+!)*0,+-2!-<0-!(./<-!>+!;.23"=+8+;!>9!/8":,;"!0,;!
)"22.>*9!2)03+">02+;!2:8=+92%!

"! ?"**"5!:)!,+08>9!292-+(2!;.23"=+8+;!>9!2345361!!
"! G22+22!<0>.-0>.*.-9!>9!:2.,/!-./!-"!3<0803-+8.A+!-<+!@8+V:+,39!0,;!.,-+,2.-9!"@!@*08+2!",!<"2-!2-082%!
"! B2+!$'($!0,;!%%$&!-"!2++E!>."/+,.3!("*+3:*+2!-<":/<-!-"!>+!)8+3:82"82!-"!*.@+%!

"! 4+=+*")!-<+!-+3<,"*"/9!@"8!0,!0(>.-.":2!2)03+!(.22.",!-"!2-:;9!,+08>9!F08-<"*.E+!)*0,+-2%!
!
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2(0,*/5!,4/.,-.!23!C),.&0')!./5/E,'1!2A')!&/53!0&'!1@;!'A');!3'?!+/;1>!!T0!?2:5+!C:,5+!:(!4'/1:)'4'-01!23!
./5/E;!,4/.'1!0&/0!/)'!+,102)0'+!C;!6?'/@9!.)/A,0/0,2-/5!5'-1,-.!/-+!+'0'*0!4/-;!)'5/0,A'5;!-'/)C;!
1:(')-2A/1>!N)24!1(/*'B!0&'!()2(21'+!]NTWU%!?2:5+!()2+:*'!-'/)#,-3)/)'+!,4/.'1!23!3/,-0')!./5/E,'1!
2A')!14/55')!/)'/1!/-+!2C1')A'!+,10/-0!1:(')-2A/1>!T0!?2:5+!/512!()2A,+'!-'/)#,-3)/)'+!1('*0)21*2(;!32)!
1'-1,0,A'!C/);2-!/*2:10,*!21*,55/0,2-!4'/1:)'4'-01>!]&/0!&/1!C'*24'!*5'/)!2A')!0&'!(/10!3'?!;'/)1!,1!0&/0!
,-10'/+!23!K:10!*2-1,+'),-.!+/)@!'-').;!,-!+,33')'-0!)'.,4'1B!cUU%!/-+!]NTWU%!?,55!/*0:/55;!C'!D:,0'!
1;-').,10,*B!/-+!2C1')A/0,2-1!3)24!2-'!/)'!'11'-0,/5!02!,-0')()'0,-.!0&'!)'1:501!23!0&'!20&')>!T-!(/)0,*:5/)B!
C;!?2)@,-.!02.'0&')B!0&';!?2:5+!()2A,+'!0&'!(2?')3:5!*252)!,-32)4/0,2-!-''+'+!32)!)'+1&,30$J!'10,4/0,2->!!
%&'!()2(')0,'1!23!+/)@!'-').;!?2:5+!C'!,-3'))'+!3)24!0&'!4'/1:)'4'-0!23!C20&!,01!'33'*01!2-!0&'!
'E(/-1,2-!)/0'!/-+!,01!'33'*01!2-!0&'!.)2?0&!23!10):*0:)'!60&'!(/00')-!23!./5/E,'1!/-+!./5/E;!*5:10')1!,-!0&'!
:-,A')1'9>!!T-!+2,-.!12!,0!1&2:5+!C'!(211,C5'!02!4'/1:)'!+'A,/0,2-1!3)24!/!*214252.,*/5!*2-10/-0$$!5/).')!
0&/-!/C2:0!/!(')*'-0>!!P/11,A'5;!4:50,(5'E'+!1('*0)2.)/(&1!,-!,-0')4'+,/0'#*5/11!/-+!5/).'#/(')0:)'!
.)2:-+#C/1'+!0'5'1*2('1!?2:5+!/512!(5/;!/-!,4(2)0/-0!)25'>!

U'*2-+B!/-+!4210!)'4/)@/C5;B!,0!,1!-2?!(211,C5'!02!*2-0'4(5/0'!2C1')A,-.!0&'!'/)5,'10!424'-01!
23!0&'!:-,A')1'>!I-20&')!12:)*'!23!.)/A,0/0,2-/5!)/+,/0,2-!4/;!C'!0&'!4210!,-0),.:,-.!23!/55>!!%&'!(/00')-1!
,-!0&'!7PR!/)'!0&'2)'0,*/55;!*2-1,10'-0!?,0&!?&/0!*2:5+!&/A'!C''-!5/,+!+2?-!+:),-.!0&'!3,)10!,-10/-01!/30')!
0&'!C,.!C/-.!+:),-.!/-!'(2*&!23!)/(,+!'E(/-1,2-B!*/55'+!,-35/0,2->!%&'!)'*'-05;!5/:-*&'+!V5/-*@-1/0'55,0'!
?,55!()2+:*'!&,.&')#)'125:0,2-B!/55#1@;!7PR!0'4(')/0:)'!/-+!(25/),M/0,2-!4/(1!/0!4/-;!3)'D:'-*,'1>!
724(5'4'-0/);!2C1')A/0,2-1!3)24!0&'!.)2:-+!?,55!522@!/0!(/0*&'1!23!0&'!1@;!?,0&!3,-'!/-.:5/)!)'125:0,2->!!
%&'1'!'E('),4'-01!?,55!C'!/C5'!02!*24(/)'!0&'!0'4(')/0:)'!35:*0:/0,2-1!2-!/!)/-.'!23!1*/5'1B!3)24!0&21'!
12!14/55!0&/0!0&';!?,55!.)2?!,-02!2-5;!/!14/55!.)2:(!23!./5/E,'1!02+/;B!02!0&'!5/).'10#1*/5'!35:*0:/0,2-1!
2C1')A/C5'!2-!0&'!?&25'!1@;B!?&,*&!?,55!/552?!1*,'-0,101!02!1''!,3!0&'!35:*0:/0,2-1!/)'!0):5;!)/-+24!2)!
,-10'/+!-2-#X/:11,/-B!/1!124'!0&'2),'1!1:..'10>!!d2?'A')B!0&'!4210!/4C,0,2:1!.2/5!23!/55!,1!02!0);!02!
+'0'*0!/!(/)0,*:5/)!(/00')-!,-!0&'!(25/),M/0,2-[*/55'+!R#42+'1[0&/0!,1!*/:1'+!C;!A');!52-.!?/A'5'-.0&!
.)/A,0/0,2-/5!)/+,/0,2-!0&/0!?2:5+!C'!*)'/0'+!/0!0&'!0,4'!23!,-35/0,2->!!%&'!R#42+'1!/)'!/!?,-+2?!/552?,-.!
:1!02!('')!3/)!C/*@!C';2-+!0&'!1*)''-!23!0&'!7PR!,-02!0&'!('),2+!23!,-35/0,2->!

%&'!*2-A,-*,-.!+'0'*0,2-!23!R#42+'!(25/),M/0,2-!,-!0&'!7PR!()2+:*'+!,-!0&'!'(2*&!23!
)',2-,M/0,2-!?2:5+!)'()'1'-0!/!?/0')1&'+!+,1*2A');>!%&'!10)'-.0&!23!0&'!/112*,/0'+!35:*0:/0,2-1B!-2?!
*2-10)/,-'+!02!5'11!0&/-!8J!(')*'-0B!1&2:5+!C'!4'/1:)/C5'!C;!:(*24,-.!0'5'1*2('1!/0!/!5'A'5!/1!52?!/1!8J!
0,4'1!?'/@')!0&/-!0&'!*:))'-0!5,4,0>!T3!0&'1'!3,-.')(),-01!23!,-35/0,2-!/)'!+'0'*0'+B!0&'-!/!+'*/+/5!1:)A';!
,-+'('-+'-0!/+A,*'!*244,00''!6/1!+,1*:11'+!,-!7&/(0')!<9!!*2:5+!+'0')4,-'!?&'0&')!/!0'*&-252.;!
+'A'52(4'-0!()2.)/4!1&2:5+!C'!,-,0,/0'+!?,0&!/!A,'?!02!35;,-.!/!1(/*'!4,*)2?/A'!C/*@.)2:-+!4,11,2-!
+:),-.!0&'!32552?,-.!+'*/+'!0&/0!?2:5+!C'!*/(/C5'!23!,4()2A,-.!0&'!/**:)/*;!C;!/!3:)0&')!3/*02)!23!$J!/-+!
'5:*,+/0,-.!0&'!(&;1,*/5!*2-+,0,2-1!/0!0&'!'-+!23!,-35/0,2->!!!

%&,)+B!/-!,-'1*/(/C5'!*2-1'D:'-*'!23!.'-')/5!)'5/0,A,0;!,1!0&'!'E,10'-*'!23!C5/*@!&25'1>!S-*'!4')'!
*2-K'*0:)'1B!C5/*@!&25'1!/)'!-2?!@-2?-!02!C'!A');!*2442->!%&';!/)'!32:-+!/0!0&'!*'-0')1!23!-2)4/5!
./5/E,'1!5,@'!2:)!2?-!P,5@;!]/;!/-+!/1!*24(/-,2-1!02!-2)4/5!10/)1!0)/-13')),-.!4/11!02!0&',)!-',.&C2)1!
0&)2:.&!?,-+1>!X/1!*521'!02!/!C5/*@!&25'!)/+,/0'1!j#)/;1!()2+,.,2:15;!/-+!233')1!/!D:/-0,0/0,A'!
2C1')A/0,2-/5!0'10!23!)'5/0,A,10,*!0&'2);!0&/0!?2:5+!C'!(211,C5'!02!*2-+:*0!?,0&!0&'!()2(21'+!1'-1,0,A'!
T-0')-/0,2-/5!j#)/;!SC1')A/02);!TjS>!I-20&')!.'-')/5!()2(')0;!23!C5/*@!&25'1!,1!0&/0!0&';!*)'/0'!K'01!23!
&20!(5/14/1!0&/0!42A'!/0!1(''+1!A');!*521'!02!0&/0!23!5,.&0!/-+!*)'/0'!,-0'-1'!C'/41!23!)/+,/0,2-!3)24!0&'!
52-.'10!)/+,2!?/A'5'-.0&1!02!0&'!&,.&'10!./44/#)/;!'-').,'1>!%&'!()2(21'+!I+A/-*'+!!')'-@2A!
%'5'1*2('!I))/;!6I7%I9!?,55!:1'!&,.&#'-').;!./44/#)/;!2C1')A/0,2-1!02!()2C'!0&'!()2(')0,'1!23!C5/*@!
&25'1>$8!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$J!U('*0)/5!5,-'1!,-!0&'!'5'*0)24/.-'0,*!)/+,/0,2-!'4,00'+!C;!/-!2CK'*0!/)'!1&,30'+!02!52-.')!6a)'++')b9!

?/A'5'-.0&1!,3!0&'!2CK'*0!,1!42A,-.!/?/;!3)24!/-!2C1')A')>!!%&'!.)'/0')!0&'!)'+1&,30B!0&'!42)'!+,10/-0!0&'!2CK'*0>!
$$!I!0')4!,-!Y,-10',-H1!.'-')/5!)'5/0,A,0;!0&'2);!0&/0!)'()'1'-01!0&'!+'-1,0;!/-+!()'11:)'!/112*,/0'+!?,0&!'4(0;!

1(/*'B!?&,*&!*2:-0')/*01!0&'!.)/A,0/0,2-/5!(:55!23!4/00')>!
$8!%&'!*244,00''!/512!*2-1,+')'+!/!()2(21'+!C5/*@!&25'!3,-+')!4,11,2-!*/55'+!0&'!Y-').'0,*!j#)/;!T4/.,-.!

U:)A';!%'5'1*2('!6YjTU%9>!%&,1!?/1!)'*244'-+'+!C;!IILP!/-+!3:)0&')!*2-1,+')'+!C;!0&'!LW7H1!R';2-+!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$8!

X'-')/5!)'5/0,A,0;!/512!()'+,*01!0&'!'E,10'-*'!23!.)/A,0/0,2-/5!?/A'1B!?&,*&!0)/A'5!/0!0&'!1(''+!23!
5,.&0>!S:)!:-+')10/-+,-.!23!.)/A,0;!?/A'1!&/1!,4()2A'+!)'*'-05;!02!,-*5:+'!125A,-.!0&'!)'5'A/-0!'D:/0,2-1!
?&'-!.)/A,0;!,1!10)2-.B!0&/-@1!02!0&'2)'0,*/5!C)'/@0&)2:.&1!,-!-:4'),*/5!)'5/0,A,0;>!!I10)2(&;1,*,101!-2?!
&/A'!0&'!/C,5,0;B!,-!(),-*,(5'B!02!*/5*:5/0'!0&'!*24(5'0'!?/A'32)41!0&/0!1&2:5+!C'!2C1')A'+!3)24!4210!
0;('1!23!(2?')3:5!12:)*'1>!%2!+/0'B!0&'!'33'*01!23!.)/A,0/0,2-/5!)/+,/0,2-!&/A'!C''-!2C1')A'+!2-5;!
,-+,)'*05;!:1,-.!1'-1,0,A'!4'/1:)'4'-01!23!1(,--,-.!4/.-'0,M'+!-':0)2-!10/)1B!2)!(:51/)1B!?&'-!0&';!&/A'!
2)C,0,-.!10'55/)!*24(/-,2-1>!!%&'1'!4'/1:)'4'-01!/)'!*2-1,10'-0!?,0&!0&'!0&'2);B!C:0!0&'!.2/5!23!+'0'*0,-.!
.)/A,0/0,2-/5!?/A'1!+,)'*05;!&/1!-20!;'0!C''-!4'0>!!!

%&'!3,)10!23!0&'1'!),((5'1!,-!1(/*'#0,4'!5,@'5;!02!C'!+'0'*0'+!?,55!()2C/C5;!/),1'!3)24!0&'!+'/0&!
1(,)/5!23!/!C,-/);!-':0)2-!10/)>!!U:10/,-'+!,-0')-/0,2-/5!,-A'104'-01!2A')!0&'!5/10!8J!;'/)1!?2:5+!*:54,-/0'!
?,0&!0&'!4,+#+'*/+'!*24(5'0,2-!23!0&'!/+A/-*'+!c/1')!T-0')3')24'0')!X)/A,0/0,2-/5!]/A'!SC1')A/02);!
6cTXS9B!?&,*&!1&2:5+!4/@'!)'.:5/)!+'0'*0,2-1!23!0&,1!/-+!4/-;!20&')!0;('1!23!12:)*'1!/0!)'5/0,A'5;!1&2)0!
?/A'5'-.0&1>!

d2?'A')B!0&'!:50,4/0'!.2/5!,1!02!4'/1:)'!0&'!3:55!.)/A,0/0,2-/5!?/A'32)4!32)!+,)'*0!*24(/),12-!
?,0&!0&'2)'0,*/5!'E('*0/0,2-1>!%2!/**24(5,1&!0&,1B!4'/1:)'4'-01!/)'!-''+'+!/0!52-.')!?/A'5'-.0&1!02!0'10!
0&'!0&'2);!C;!4'/-1!23!1:10/,-'+!2C1')A/0,2-1!23!4').,-.!C5/*@!&25'1>!%&,1!,1!0&'!(),4/);!(:)(21'!23!
cTUIB!3)24!?&,*&!0&'!1,.-/51!?,55!C'!23!1:*&!&,.&!D:/5,0;!0&/0!0&'!3:55!.)/A,0/0,2-/5!?/A'32)4!*/-!C'!
4'/1:)'+>!I!@';!)'*'-0!+'A'52(4'-0!&/1!C''-!0&'!125:0,2-!23!0&'!0&'2)'0,*/5!()2C5'4!23!*/5*:5/0,-.!0&'!
1,.-/51!0&/0!1&2:5+!C'!1''-!3)24!4').,-.!C5/*@!&25'1>!%&'!)'1:501!?,55!0'10!*:))'-0!:-+')10/-+,-.!23!
.'-')/5!)'5/0,A,0;!/-+!()2A,+'!/**:)/0'!4'/1:)'4'-01!23!0&'!1(,-!/-+!4/11!23!0&'!4').,-.!C5/*@!&25'1>!
%&'1'!/)'!A,0/5!(/)/4'0')1!32)!:-+')10/-+,-.!0&'!2),.,-1!/-+!.)2?0&!23!0&'!4210!4/11,A'!C5/*@!&25'1!,-!
0&'!:-,A')1'>!]'!1&2:5+!/512!?,0-'11!0&'!*/(0:)'!23!10/)1!C;!4/11,A'!C5/*@!&25'1!?,0&!1,.-/51!23!1:*&!52-.!
+:)/0,2-!/-+!3,+'5,0;!0&/0!0&'!1(/*'#0,4'!23!0&'!C5/*@!&25'!*/-!C'!+,)'*05;!4/(('+>!!

T-!1:44/);B!0&,1!1:)A';!)'*244'-+1!1:((5'4'-0,-.!2:)!*:))'-0!/C,5,0;!02!:1'!0&'!:-,A')1'!/1!/!
.,/-0!*214,*!5/C2)/02);!02!10:+;!+/)@!'-').;B!,-35/0,2-B!/-+!C5/*@!&25'1>!!U:**'11!,-!0&,1!'-+'/A2)!?2:5+!
()2A,+'!*),0,*/5!*2-10)/,-01!2-!0&'!5/?1!23!(&;1,*1!/-+!0&'!C'&/A,2)!23!0&'!:-,A')1'!0&/0!?2:5+!,-32)4!
'332)01!02!)'/5,M'!/!:-,3,*/0,2-!23!.)/A,0;!/-+!D:/-0:4!4'*&/-,*1!0&)2:.&!10),-.!0&'2);!2)!20&')!
/(()2/*&'1Q!1''!R2E!"#<>!!
!

*3#-&)"N#"-0('#,(#-!"+N")S--

%&'!0&)''!(),4/);!1*,'-*'!2CK'*0,A'1!420,A/0'+!0&'!+,33,*:50!(),2),0,M/0,2-!*&2,*'1!0&'!*244,00''!
&/+!02!4/@'>!!%&';!)'()'1'-0!.2/51!/./,-10!?&,*&!()2.)'11!/-+!()21('*01!32)!,-+,A,+:/5!3/*,5,0,'1!*/-!C'!
/11'11'+!2A')!0&'!*24,-.!+'*/+'>!d2?'A')B!0&')'!,1!4:*&!20&')!1*,'-*'!2:05,-'+!,-!7&/(0')!8!0&/0!,1!/512!
,4(2)0/-0!/-+!0,4'5;>!!%&'!()2(21'+!/*0,A,0;!()2.)/4!23!I10)28J$J!/512!/+A/-*'1!0&,1!5/).')!)'1'/)*&!
()2.)/4B!*/10!&')'!/1!,-!7&/(0')!8!,-!0')41!23!*)211#*:00,-.!0&'4'1!,-!/10)2-24;!/-+!/10)2(&;1,*1!
)'1'/)*&>!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y,-10',-!V)2.)/4!I+A,12);!7244,00''>!]&,5'!,0!?2:5+!/++)'11!,4(2)0/-0!1*,'-*'!.2/51B!0&'!&,.&!'10,4/0'+!*210!23!
^8>=!C,55,2-B!?'55!2A')!$J!0,4'1!0&'!*210!,-+,*/0'+!,-!0&'!()'*'+,-.!IILP!+'*/+/5!1:)A';!)'(2)0B!):5'+!,0!2:0!32)!
3:)0&')!*2-1,+')/0,2-B!/-+!,0!,1!-2!52-.')!)'*244'-+'+>!!
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"#$<!

!

49CG@H6AR-

I-0,*,(/0,-.!)'1'/)*&!)'1:501!,-!/!)/(,+5;!*&/-.,-.!3,'5+!,1!+'42-10)/C5;!&/)+B!/-+!*24(/),12-1!
C'0?''-!'E('*0/0,2-1!/-+!/*0:/5!1*,'-0,3,*!)'1:501!/)'!C20&!&:4C5,-.!/-+!'E&,5/)/0,-.>!N2)!'E/4(5'B!?&'-!
0&'!h'*@!SC1')A/02);B!0&'!d:CC5'!U(/*'!%'5'1*2('B!/-+!0&'!U(,0M')!U(/*'!%'5'1*2('!?')'!+'1,.-'+!
/10)2-24')1!&/+!-2!'A,+'-*'!0&/0!0&')'!?')'!(5/-'01!/)2:-+!-'/)C;!10/)1!2)!0&/0!./44/#)/;!C:)101!?')'!/0!
*214252.,*/5!+,10/-*'1>!!%&'1'!2C1')A/02),'1B!C20&!,-+'('-+'-05;!/-+!?&'-!:1'+!02.'0&')!02!10:+;!0&'!
1/4'!2CK'*01B!&/A'!C''-!,-A/5:/C5'!,-!/+A/-*,-.!@-2?5'+.'!,-!:-()'+,*0/C5'!+,)'*0,2-1>!I10)2-24;!,1!
10,55!/1!4:*&!C/1'+!2-!+,1*2A');!/1!,0!,1!2-!()'+'0')4,-'+!4'/1:)'4'-01>!!

%&'!*244,00''!'4(&/1,M'1!0&/0!,01!)'*244'-+'+!/*0,A,0,'1!&/A'!0&'!*/(/*,0;!02!3,-+!0&'!
:-'E('*0'+!/-+!0&'!A')1/0,5,0;!02!'-./.'!,-!32552?#:(!2C1')A/0,2-1>!N2)!'E/4(5'B!]NTWU%!/-+!cUU%!/1!
)'*244'-+'+!&')'!?2:5+!2('-!:(!0&'!0,4'!+24/,-!02!)'A'/5!)'4/)@/C5'!1:)(),1'1!/-+!'-/C5'!0&'!*)'/0,2-!
23!4/11,A'!+/0/C/1'1!0&/0!?,55!C'!4,-'+!32)!+'*/+'1>!!T0!?2:5+!C'!:-()'*'+'-0'+!,-!0&'!&,102);!23!
/10)2-24;!,3!0&'!.)/A,0/0,2-/5!)/+,/0,2-!?,-+2?!C',-.!2('-'+!:(!C;!cTUI!+2'1!-20!)'A'/5!-'?B!'-,.4/0,*!
12:)*'1>!P210!23!0&'!2C1')A,-.!0,4'!2-!XUP%B!TjSB!/-+!I7%I!?2:5+!-20!C'!/552*/0'+!/**2)+,-.!02!/!
()'2)+/,-'+!10)/0'.;Q!)/0&')B!,-+,A,+:/51!/-+!0'/41!?2:5+!*24('0'!32)!0,4'!02!'E(52)'!-'?!1*,'-0,3,*!
/(()2/*&'1!/-+!(:)1:'!)'*'-0!+,1*2A'),'1>!%&'!C)2/+5;!C/1'+!/-+!C/5/-*'+!1:,0'!23!3/*,5,0,'1!0&/0!/)'!
)'*244'-+'+!,1!35'E,C5'!/-+!)'1,5,'-0!'-2:.&!02!4/@'!/-+!'E(52,0!0&'!4/-;!:-/-0,*,(/0'+!/-+!0&),55,-.!
+,1*2A'),'1!0&/0!/)'!1:)'!02!*24'!+:),-.!0&'!*24,-.!+'*/+'>!P/-;!23!0&'!4210!3:-+/4'-0/5!/+A/-*'1!,-!
/10)2-24;!/-+!/10)2(&;1,*1!&/A'!)'1:50'+!3)24!0&'2)'0,*/5!+,1*2A'),'1!0&/0!*2:5+!-20!&/A'!C''-!

/-0,*,(/0'+!,-!/-;!(5/--,-.!'E')*,1'[0&'!0&'2);!23!,-35/0,2-!,1!2-'!'E/4(5'!C:0!0&'!)'*244'-+'+!
%&'2)'0,*/5!/-+!724(:0/0,2-/5!L'0?2)@!()2.)/4!/-+!/:.4'-0/0,2-1!,-!,-+,A,+:/5!,-A'10,./02)!.)/-01!
()2.)/41!/0!LUN!/-+!LIUI!?,55!&'5(!02!'-/C5'!1:*&!+,1*2A'),'1>!

!

!"#!$%W!'()*+(+,-.,/!-<+!7<92.32!"@!-<+!B,.=+82+!63.+,3+!7*0,!
!

"! 1",-.,:+!-<+"8+-.30*!.,=+2-./0-.",2!"@!(";+*2!"@!;08E!+,+8/9!0,;!.,@*0-.",%!
"! 1"(>.,+!">2+8=0-.",2!5.-<!H66KD!S?'O6KD!0,;!M6IK!-"!(+02:8+!,+08>9!;.2-0,-!2:)+8,"=0!+#)*"2.",2!0,;!

(0)!-<+!+#)0,2.",!"@!-<+!:,.=+82+%!
"! B2+!S?'O6K!0,;!H66K!-"!@.,;!-803+2!"@!-<+!8+2.;:0*!2":,;!50=+2!)8";:3+;!.,!-<+!@.82-!("(+,-2!"@!-<+!:,.=+82+!

>9!(0)).,/!-<+!;.2-8.>:-.",!"@!/0*0#.+2!0,;!(0E.,/!0,!.,;+)+,;+,-!(+02:8+(+,-!"@!-<+!80-+!"@!+#)0,2.",!"@!
-<+!:,.=+82+%!

"! I+02:8+!-<+!2<0)+!;.2-"8-.",2!"@!;.2-0,-!/0*0#.+2!30:2+;!>9!5+0E!/80=.-0-.",0*!*+,2.,/D!:2.,/!S?'O6K!0,;!H66K!
-"!<+*)!3<0803-+8.A+!-<+!)8")+8-.+2!"@!;08E!+,+8/9%!!

"! ?.,;!0,;!2-:;9!;.2-0,-!3*:2-+82!"@!/0*0#.+2!-"!(+02:8+!-<+!80-+!"@!/8"5-<!"@!2-8:3-:8+!.,!-<+!:,.=+82+!:2.,/!'PQ!
0,;!(.38"50=+!>03E/8":,;!">2+8=0-.",2%!

"! 1"()*+-+!-<+!-<+"8+-.30*!30*3:*0-.",2!"@!50=+@"8(2!@8"(!(+8/.,/!>*03E!<"*+2%!
"! 4+-+3-!>:82-2!"@!/80=.-0-.",0*!80;.0-.",!@8"(!(+8/.,/!>*03E!<"*+2!:2.,/!H'6G%!!
"! 6-:;9!-<+!+)"3<!"@!.,@*0-.",!>9!(+02:8.,/!-<+!.()8.,-!"@!/80=.-0-.",0*!80;.0-.",!",!-<+!3"2(.3!(.38"50=+!

>03E/8":,;%!
"! Q>2+8=+!P"8092!@8"(!/02!"8>.-.,/!3*"2+!-"!-<+!+=+,-!<"8.A",!"@!>*03E!<"*+2!:2.,/!'PQ!0,;!8+*0-.=.2-.3!L+-2!

)8";:3+;!>9!>*03E!<"*+2!:2.,/!G1KG%!

"! M0-<+8!.,;.8+3-!+=.;+,3+!:2.,/!G1KG!-"!2<"5!-<0-!;08E!(0--+8!3"()8.2+2!0!,+5!-9)+!"@!+*+(+,-089!)08-.3*+!>9!
;+-+3-.,/!-<+!/0((0!8092!.-!(09!+(.-%!

!
%!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$=!

+A9<9;C-

f-+')10/-+,-.!0&'!+)/4/0,*!'A25:0,2-!23!./5/E,'1!2A')!*214,*!0,4'!0&)2:.&!2C1')A/0,2-1!,1!/!@';!
(/)0!23!0&'!*244,00''H1!)'*244'-+'+!1*,'-*'!()2.)/4>!N2552?,-.!0&'!.)2?0&!23!*214,*!10):*0:)'!/-+!
5'/)-,-.!'4(,),*/55;!&2?!0&'!+/)@!/-+!5:4,-2:1!4/00')!/)'!*2--'*0'+!,1!/!4/K2)!1*,'-*'!.2/5!32)!XUP%B!
?&,*&B!?,0&!,01!1:(')C!1('*0)21*2(,*!)'/*&B!?2:5+!C'!/C5'!02!4'/1:)'!)'+1&,301!/-+!0&:1!,-3')!+,10/-*'1!/55!
0&'!?/;!3)24!2:)!52*/5!-',.&C2)&22+!02!0&'!'(2*&!23!)',2-,M/0,2-!/-+!42-,02)!0&'!C:,5+#:(!23!4/11!/-+!
0&'!),1'!/-+!3/55!23!10/)!32)4/0,2-!/0!A,1:/5!?/A'5'-.0&1>!P'/-?&,5'!77I%!?2:5+!()2A,+'!0&'!
1:C4,55,4'0')!(')1('*0,A'!2-!0&'!&,102);!23!10/)!32)4/0,2-!2A')!*214,*!0,4'>!6U''!N,.:)'!">8!32)!/-!
,55:10)/0,2-!23!0&'!*24(5'4'-0/),0;>9!!%&'!a3211,5!)'*2)+b!23!&2?!2:)!P,5@;!]/;!./5/E;!?/1!/11'4C5'+!
*/-!C'!0)/*'+!C;!10:+;,-.!)'125A'+!10'55/)!(2(:5/0,2-1!?,0&!cUU%-/-+!`]U%B!/-+!C;!:1,-.!0&'!/+/(0,A'!
2(0,*1!*/(/C,5,0;!2-!XUP%>!XUP%!?2:5+!/512!C'!/C5'!02!(')32)4!'ED:,1,0'!1('*0)21*2(;!23!0&'!4210!
/-*,'-0B!-'/)C;!10/)1>!!T-!0&'!-'E0!+'*/+'B!5/).'#1*/5'!-:4'),*/5!1,4:5/0,2-1!23!0&'!32)4/0,2-!/-+!
'A25:0,2-!23!./5/E,'1!1&2:5+!/*&,'A'!0&'!1(/0,/5!)'125:0,2-!/-+!(&;1,*/5!)'/5,14!-'*'11/);!02!,-0')()'0!
0&'1'!2C1')A/0,2-1!1:**'113:55;!/-+!02!0'55!0&'!102);!23!&2?!2:)!./5/E;!?/1!C2)->!

S:)!:-+')10/-+,-.!23!10/)!32)4/0,2-!:-+')!/!?,+'!A/),'0;!23!(&;1,*/5!*2-+,0,2-1!?,55!C'-'3,0!3)24!
'E0'-1,A'!1:)A';1!23!0&'!.,/-0!425'*:5/)!*52:+1!?,0&,-!?&,*&!10/)1!32)4>!IcPI!?,55!/-+!77I%!?2:5+!
C'!4/K2)!02251!32)!0&,1!'E(52)/0,2->!724(5'4'-0/);!10:+,'1!23!0&'!;2:-.!10/)1!1(/?-'+!,-!0&'1'!425'*:5/)!
)'.,2-1!?,55!)'D:,)'!,-3)/)'+!1:)A';1!?,0&!&,.&!/-.:5/)!)'125:0,2-!C20&!,-!2:)!./5/E;!/-+!,-!0&'!
-',.&C2),-.!./5/E,'1!0&'!P/.'55/-,*!752:+1B!:1,-.!`]U%!,-!1(/*'!/-+!XUP%!'D:,(('+!?,0&!/+/(0,A'!
2(0,*1!2-!0&'!.)2:-+>!

U,-*'!125/)!35/)'1!*)'/0'!4/-;!*214,*!)/;1!0&/0!*/-!*/:1'!4:0/0,2-1!23!.'-'0,*!4/0'),/5B!
:-+')10/-+,-.!0&'1'!35/)'1!,1!,4(2)0/-0!32)!:-+')10/-+,-.!0&'!*&/-*'1!23!/!(5/-'0!C',-.!&/C,0/C5'>!N5/)'1!
2-!0&'!42)'!-:4')2:1!52?!4/11B!*225!10/)1!4/;!()'*5:+'!124'!32)41!23!5,3'!2-!2)C,0,-.!(5/-'01[/5)'/+;!
@-2?-!/-+!02!C'!+,1*2A')'+>!U0:+;,-.!35/)'1!3)24!0&'!U:-!:1,-.!2(0,*/5!0'*&-,D:'1!?,0&!I%U%!/-+!/0!
)/+,2!3)'D:'-*,'1[C;!:1,-.!0&'!()2(21'+!4,+#1*/5'!,--2A/0,2-1!()2.)/4!*/-+,+/0'!N)'D:'-*;!I.,5'!
U25/)!W/+,20'5'1*2('!6NIUW9[/1!?'55!/1!10'55/)!35/)'1!,-!3/)#233!(5/-'0/);!1;10'41!:1,-.!0&'!()2(21'+!
TjSB!*2:5+!/+A/-*'!2:)!:-+')10/-+,-.!23!(5/-'0/);!&/C,0/C,5,0;>!

!

$;F6AC=7;F9;<-=>6-(@CD9G-+AF6A-

%&'!*),0,*/5!*2-10,0:'-01!23!./5/E,'1[+/)@!4/00')B!10/)1B!./1B!+:10B!/-+!1:(')#4/11,A'!C5/*@!
&25'1[/)'!10)2-.5;!*2:(5'+!02!2-'!/-20&')>!!%&'!()2.)/4!)'*244'-+'+!&')'!?,55!/552?!4/K2)!()2.)'11!
,-!2:)!:-+')10/-+,-.!23!0&,1!*214,*!2)+')>!!c/).'!4:50,#2CK'*0!1('*0)21*2(,*!1:)A';1!?,0&!-'?!
,-10):4'-01!?2:5+!4'/1:)'!0&'!10'55/)!(2(:5/0,2-1!/-+!0&'!,-0')-/5!420,2-1!23!0&2:1/-+1!23!+,10/-0!
./5/E,'1!,-!/!1,-.5'!2C1')A/0,2->!!d,.&#/-.:5/)#)'125:0,2-!2(0,*/5!/-+!-'/)#,-3)/)'+!,-0'.)/5#3,'5+#:-,0!
1('*0)2.)/(&1!2-!,-0')4'+,/0'#*5/11!/-+!5/).'#/(')0:)'!.)2:-+#C/1'+!0'5'1*2('1!?2:5+!0)/*'!,-!+'0/,5!0&'!
,-0')-/5!A'52*,0;!3,'5+1!23!./5/E,'1>!P'/-?&,5'B!?&,5'!`]U%!?,55!()2A,+'!2C1')A/0,2-1!2-!0&'!/11'4C5;!23!
./5/E,'1!2A')!*214,*!0,4'B!TjS!?2:5+!2C0/,-!j#)/;!2C1')A/0,2-1!23!0&'!?/)4!/-+!&20!./1!,-!0&'!+/)@!
4/00')!&/521!0&/0!1:))2:-+!./5/E,'1>!!

d,.&#4/11!10/)1!'4C'++'+!,-!+'-1'!./1!?,0&,-!./5/E,'1!*/-!C'!,-A'-02),'+!?,0&!77I%!/-+!
10:+,'+!,-!+'0/,5!?,0&!IcPI>!%&'1'!10/)1!/)'!0&2:.&0!02!C'!0&'!4/,-!/.'-01!32)!,-K'*0,-.!4/11!/-+!'-').;!
,-02!0&'!,-0')10'55/)!4'+,:4!/-+!32)!+),A,-.!./5/*0,*!2:0352?1>!%&';!+2!0&,1!0&)2:.&!(2?')3:5!10'55/)!?,-+1!
/-+!1:(')-2A/!'E(521,2-1B!C20&!23!?&,*&!/)'!/512!)'1(2-1,C5'!32)!/**'5')/0,-.!*214,*!)/;1!/-+!/4(5,3;,-.!
4/.-'0,*!3,'5+1>!%&'!()2(21'+!I7%I!3/*,5,0;!?,55!/+A/-*'!:-+')10/-+,-.!23!0&'!4'*&/-,141!,-A25A'+>!!
%&'!*;*5,-.!23!./1!3)24!./5/E,'1!02!0&'!1:))2:-+,-.!,-0')./5/*0,*!4'+,:4!/-+!C/*@!/./,-!*2:5+!/512!C'!
10:+,'+!?,0&!/!XUP%!0'5'1*2('B!:1,-.!&,.&#)'125:0,2-!2(0,*/5!1('*0)/!02!10:+;!./1!/C12)(0,2-!5,-'1!
&,.&5,.&0'+!C;!C/*@.)2:-+!D:/1/)1!/52-.!4/-;!1,.&0#5,-'1B!C:0!/!3:0:)'!fi!1(/*'!4,11,2-!?,55!C'!-''+'+!
32)!/!*24(5'0'!,-A'-02);>!%&,1!()2.)/4!23!2C1')A/0,2-1!?,55!42A'!0&'!1:CK'*0!23!./5/E;!'A25:0,2-!3)24!
2-'!5/).'5;!+24,-/0'+!C;!1:)A';1!02!2-'!23!,-0'.)/0'+!4'/1:)'4'-01!23!0&'!C:,5+:(!23!+/)@!4/00')B!./1B!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$F!

10/)1B!4'0/51B!/-+!10):*0:)'!2A')!*214,*!0,4'>!!%&'1'!2C1')A/0,2-1!?,55!5/;!0&'!32:-+/0,2-!32)!0&'!:50,4/0'!
/,4!23!/!*24(5'0'!/C!,-,0,2!0&'2);!23!./5/E;!32)4/0,2-!/-+!'A25:0,2->!

f-+')10/-+,-.!23!0&'!10):*0:)'!/-+!'A25:0,2-!23!10/)1!,1!0&'!32:-+/0,2-!2-!?&,*&!0&'!@-2?5'+.'!23!
./5/E,'1!/-+!0&'!)'10!23!0&'!:-,A')1'!,1!C:,50>!I%U%!?,55!()2A,+'!02251!32)!0&'!10:+;!23!125/)!6/-+!&'-*'!
10'55/)9!)20/0,2-!/-+!4/.-'0,*!3,'5+1>!%&'!0,4'#+24/,-!,-32)4/0,2-!2C0/,-'+!3)24!cUU%!?2:5+!()2A,+'!/-!
:-()'*'+'-0'+!A,'?!23!4/.-'0,*!/*0,A,0;!,-!20&')!10/)1>!cUU%!?2:5+!/512!;,'5+!/!5/).'!1/4(5'!23!%;('!T/!
1:(')-2A/1!0&/0!*2:5+!C'!32552?'+!:(!,44'+,/0'5;!C;!/!XUP%!,-!2)+')!02!,+'-0,3;!0&'!()2.'-,02)!10/)1!
/-+!C'00')!:-+')10/-+!0&'!(&;1,*/5!()2*'11'1!,-A25A'+!,-!0&',)!'E(521,2-1>!c,@'?,1'!cUU%!?2:5+!+'0'*0!
4/-;!%;('!TT!1:(')-2A/1!/-+!3,-+!-'?!0;('1!23!)/)'!2)!3/,-0!2:0*24'1!23!4/11,A'#10/)!'A25:0,2-!0&/0!&/A'!
-'A')!C''-!1''-!C'32)'>!h';!()2(')0,'1!23!*24(/*0!10'55/)!)'4-/-01!1:*&!/1!-':0)2-!10/)1!?,55!C'!
4'/1:)'+!,-!-'?!)/+,2!(:51/)!1:)A';1!0&/0!/)'!5'11!C,/1'+!/./,-10!+'0'*0,-.!0&'!3/10'10#)20/0,-.!(:51/)1>!!

%&'!10:+;!23!0&'!*,)*:410'55/)!+,1@1!2:0!23!?&,*&!(5/-'01!32)4!?,55!C'-'3,0!.)'/05;!3)24!0&'!&,.&!
1(/0,/5!)'125:0,2-!23!XUP%B!3,00'+!?,0&!&,.&#*2-0)/10!,-10):4'-0/0,2-!12!0&/0!0&'!3/,-0!+,1@1!+2!-20!.'0!5210!
,-!0&'!.5/)'!23!0&',)!(/)'-0!10/)1B!/-+!0&')'!,1!*24(5'4'-0/);!*2A')/.'!23!?/A'5'-.0&1!?,0&!`]U%!/-+!
IcPI>!W'12-/-0!10):*0:)'1!/-+!./(1!?,0&,-!/!+,1@!0&/0!4/;!C'!*/:1'+!C;!.)/A,0/0,2-/5!(')0:)C/0,2-1!+:'!
02!(5/-'01!?,55!C'!,4/.'+!,-!2(0,*/5B!,-3)/)'+B!/-+!1:C4,55,4'0')!)/+,/0,2-B!/552?,-.!/!*24(5'0'!(,*0:)'!23!
0&'!10):*0:)'!/-+!*24(21,0,2-!23!0&'1'!+,1@1!02!C'!+'),A'+>!

!

2A@;=96AC-@L-T;@J86F<6-

%&'!&:-0!,1!2-!02!'5:*,+/0'!0&'!-/0:)'!23!+/)@!4/00')!3,)10!,+'-0,3,'+!C;!/10)2-24')1!42)'!0&/-!"J!
;'/)1!/.2>!T3!,0!*24(),1'1!1:(')1;44'0),*!(/)0,*5'1B!0&'-!0&')'!/)'!&2('1!0&/0!0&';!?,55!C'!1''-!+,)'*05;!/0!

!"#$%&!'()!*+,-./012,234-5!.60427!89!5.45":2;75.9-!78+:<2!#==>?!@AB"A!758/.34!-52!

<86C,2623-0:.-D!89!6+,-./012,234-5!;0-0!03;!-52!C:86.72!89!0!9+-+:2!#?*EFGH?EFIIJEFJK*J!

<86L.30-.83!98:!7-+;.27!89!20:,D!40,0M.27(!NI:2;.-!H("O(!H034P!J(G(!Q0:42:P!03;!K(K(!I8/.2!)BBRP!JCG!

SRBP!TURV(!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$G!

(/)0,*5'!/**'5')/02)1!5,@'!0&'!%'A/0)2-!/-+!0&'!c/).'!d/+)2-!7255,+')!6cd79>!%&';!4/;!/512!C'!1''-!
+,)'*05;!/0!2-'!23!0&'!4/-;!+,33')'-0!0;('1!23!:-+').)2:-+!+'0'*02)1!C',-.!C:,50>!d2?'A')B!,0!,1!/512!
(211,C5'!0&/0!0&';!?,55!C'!,+'-0,3,'+!,-+,)'*05;!C;!0&'!./44/!)/;1!0&/0!/)'!()2+:*'+!0&)2:.&!/--,&,5/0,2-!
2)!+'*/;!()2*'11'1!,-!+,10/-0!+/)@!4/00')!*2-*'-0)/0,2-1>!I!-'?!I7%I!?2:5+!C'!)2:.&5;!$J!0,4'1!42)'!
1'-1,0,A'!0&/-!'E,10,-.!3/*,5,0,'1!/-+!/C5'!02!3:)0&')!*2-10)/,-!0&'!-/0:)'!23!+/)@!4/00')>!I7%I!*2:5+!/512!
*&'*@!0&/0!0&'!&,.&'10#'-').;!(&202-1!+2B!,-+''+B!0)/A'5!/0!0&'!1(''+!23!5,.&0>!

I-20&')!(20'-0,/5!*2-0),C:0,2-!02!3:-+/4'-0/5!(&;1,*1!?,55!*24'!3)24!4,*)2?/A'!C/*@.)2:-+!
2C1')A/0,2-1!:1,-.!3:0:)'!7PR!0'5'1*2('1!*24C,-'+!?,0&!()2C'1!23!10):*0:)'!32)4/0,2-B!?&,*&!*/-!
()2A,+'!/-!:((')!5,4,0!02!0&'!1:4!23!0&'!4/11'1!23!0&'!0&)''!35/A2)1!23!-':0),-2!?,0&!&,.&')!1'-1,0,A,0;!
0&/-!*/-!C'!+2-'!?,0&!2-.2,-.!5/C2)/02);!'E('),4'-01>!P2)'!+'0/,5'+!,-32)4/0,2-!4/;!/512!'4').'!2-!
0&'!,-+,A,+:/5!(/)0,*5'!4/11'1>!

I!0&,)+!(211,C5'!*2-0),C:0,2-!,1!02!-:*5'/)!(&;1,*1>!L':0)2-!10/)1!*/-!C'!0&2:.&0!23!/1!.,/-0!
/024,*!-:*5',B!/-+!:-+')10/-+,-.!&2?!0&',)!)/+,,!*&/-.'!?,0&!0&'!4/11!,1!23!3:-+/4'-0/5!,4(2)0/-*'!32)!
-:*5'/)!(&;1,*1!/-+!*24(5'4'-01!?&/0!,1!C',-.!5'/)-'+!3)24!*255,1,2-1!23!&'/A;!,2-1>!%&'1'!/10)2-24,*/5!
4'/1:)'4'-01!/)'!C'*24,-.!(211,C5'!:1,-.!)/+,2!/-+!j#)/;!0'5'1*2('1>!!

%:)-,-.!02!*&'4,10);B!?,0&!0&'!/+A'-0!23!IcPI!/-+!77I%!,-!(/)0,*:5/)B!/-!'E(521,2-!,-!0&'!
A/),'0;!23!+'0'*0'+!,-0')10'55/)!/-+!*,)*:410'55/)!425'*:5'1!,1!'E('*0'+>!I!C'00')!:-+')10/-+,-.!23!0&'!
*&'4,10);!23!0&'1'!425'*:5'1!?,55!()2A,+'!-'?!,-32)4/0,2-!/C2:0!10'55/)!'A25:0,2-!/-+!./5/E;!32)4/0,2-!
/-+!'A25:0,2->!

!

"#(+SS#,4#4-!"+N")S-+2-)(*'I'*'#0-

S-!0&'!C/1,1!23!0&'!,-(:0!3)24!0&'!*244:-,0;B!0&'!(),2),0;!1*,'-*'!,+'-0,3,'+!C;!0&'!UNV1B!0&'!
(),2),0,M'+!*2-*5:1,2-1!23!0&'!VVV1B!/-+!0&'!)'1:501!23!0&'!,-+'('-+'-0!*210,-.!/-+!0'*&-,*/5!'A/5:/0,2-B!
0&'!*244,00''!+'A'52('+!0&'!)/-@'+!()2.)/4!+'1*),C'+!C'52?!32)!.)2:-+#C/1'+!/-+!1(/*'+#C/1'+!
/10)2-24;!,-!0&'!f-,0'+!U0/0'1>!T-!'/*&!*/0'.2);B!0&'!+,1*:11,2-!()2*''+1!?,0&!)/-@'+!5/).'!/-+!)/-@'+!
4'+,:4!(),2),0,'1!32552?'+!C;!:-)/-@'+!14/55')!(),2),0,'1>!!I!5/).'!1(/*'!/*0,A,0;!,1!2-'!?,0&!020/5!*210!
'10,4/0'+!02!'E*''+!^$!C,55,2-Q!/!4'+,:4!1(/*'!/*0,A,0;!,1!2-'!?,0&!020/5!*210!'10,4/0'+!02!5,'!,-!0&'!)/-.'!
^J><!C,55,2-!02!^$!C,55,2->!I!5/).'!.)2:-+#C/1'+!/*0,A,0;!,1!2-'!?,0&!020/5!*210!23!*2-10):*0,2-!/-+!
/*D:,1,0,2-!23!*/(,0/5!/11'01!'10,4/0'+!02!'E*''+!0&'!0&)'1&25+!32)!0&'!LUNH1!PWYN7!()2.)/4!6*:))'-05;!
^$<F!4,55,2-!,-!N_8J$J!32)!()2K'*01!3)24!0&'!\,)'*02)/0'!32)!P/0&'4/0,*/5!/-+!V&;1,*/5!U*,'-*'19Q!/!
4'+,:4!.)2:-+#C/1'+!/*0,A,0;!,1!/-!,-,0,/0,A'!32)!?&,*&!0&'!020/5!*210!?2:5+!3,0!,-02!0&'!P,+#U*/5'!
T--2A/0,2-1!V)2.)/4!)/-.'B!^=!4,55,2-!02!^$<F!4,55,2-!/1!+'3,-'+!C;!0&,1!*244,00''>!!%&'!*244,00''!&/1!
-20!)/-@'+!0&'!*2)'#1:10/,-,-.!/*0,A,0,'1!+'1*),C'+!,-!7&/(0')!F!'E*'(0!,-!0&'!1'-1'!0&/0!,0!&/1!
)'*244'-+'+!3:-+,-.!/:.4'-0/0,2-1!02!124'!)'5/0,A'!02!0&'!*:))'-0!5'A'51!23!1:((2)0>!!%&'!*244,00''H1!
(),2),0,'1!&/A'!A/),'+!+'.)''1!23!)'5'A/-*'!02!\SYB!LIUIB!/-+!LUNB!/1!124'!()2K'*01!/)'!'-A,1,2-'+!/1!
C',-.!1:((2)0'+!C;!42)'!0&/-!2-'!/.'-*;>!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$"!

"6G@DD6;F7=9@;C-L@A-,6J-0?7G6-)G=9H9=96C/&7A<6-!A@U6G=C-

<+$%+$#:(=(3>"+9*?(01"-*4(@$/*(5$*'/(A&7+"+*/(0,+B*:(C*'*.-%1*(3@5AD0C4(

]NTWU%$<!,1!/!?,+'#3,'5+#23#A,'?!-'/)#,-3)/)'+!,4/.,-.!/-+!52?#)'125:0,2-!1('*0)21*2(;!
2C1')A/02);!0&/0!?,55!0/*@5'!0?2!23!0&'!4210!3:-+/4'-0/5!D:'10,2-1!,-!/10)2(&;1,*1O!]&;!,1!0&'!'E(/-1,2-!
)/0'!23!0&'!:-,A')1'!/**'5')/0,-.k!I-+!/)'!0&')'!20&')!125/)!1;10'41!5,@'!2:)1B!?,0&!?2)5+1!5,@'!Y/)0&k!T-!
/++,0,2-B!]NTWU%H1!1:)A';1!?,55!/++)'11!,11:'1!*'-0)/5!02!:-+')10/-+,-.!&2?!./5/E,'1B!10/)1B!/-+!C5/*@!
&25'1!'A25A'>!]NTWU%!?,55!*/));!2:0!/!(2?')3:5!'E0)/125/)!(5/-'0!1'/)*&!C;!42-,02),-.!/!5/).'!1/4(5'!23!
10/)1!,-!0&'!*'-0)/5!C:5.'!23!0&'!P,5@;!]/;!32)!14/55!+'A,/0,2-1!,-!C),.&0-'11!+:'!02!4,*)25'-1,-.!C;!
,-0')A'-,-.!125/)!1;10'41>!%&,1!*'-1:1B!*24C,-'+!?,0&!0&/0!4/+'!C;!0&'!h'(5')!4,11,2-B!?,55!+'0')4,-'!
&2?!*2442-!Y/)0&#5,@'!(5/-'01!/)'!2A')!/!?,+'!)/-.'!23!2)C,0/5!(/)/4'0')1>!%2!4'/1:)'!0&'!()2(')0,'1!23!
+/)@!'-').;B!]NTWU%!?,55!'4(52;!0&)''!+,33')'-0!0'*&-,D:'1O!!,0!?,55!,4/.'!/C2:0!8!C,55,2-!./5/E,'1!/-+!
*/));!2:0!/!+'0/,5'+!10:+;!23!?'/@!5'-1,-.!0&/0!?,55!()2A,+'!+,10/-*'!/-+!)/0'#23#.)2?0&!,-32)4/0,2-Q!!,0!
?,55!4'/1:)'!1('*0)/!23!/C2:0!8JJ!4,55,2-!./5/E,'1!,-!2)+')!02!42-,02)!+,10/-*'1!/-+!'E(/-1,2-!)/0'!:1,-.!
C/);2-!/*2:10,*!21*,55/0,2-1Q!/-+!3,-/55;B!,0!?,55!+'0'*0!/C2:0!8BJJJ!+,10/-0!1:(')-2A/!'E(521,2-1B!?&,*&!
*/-!C'!:1'+!02!4'/1:)'!+,10/-*'1>!]NTWU%!()2A,+'1!0&'!1(/*'#:-,D:'!4'/1:)'4'-01!0&/0B!*24C,-'+!?,0&!
0&21'!3)24!cUU%!60&'!*244,00''H1!&,.&'10#(),2),0;!.)2:-+#C/1'+!()2K'*09B!/)'!'11'-0,/5!02!/+A/-*'!
:-+')10/-+,-.!23!0&'!*/:1'!23!*214,*!/**'5')/0,2->!!!T-!/++,0,2-B!]NTWU%!?,55!1:)A';!5/).'!/)'/1!23!1@;!02!
/++)'11!/!C)2/+!)/-.'!23!I10)28J$J!1*,'-*'!D:'10,2-1!)/-.,-.!3)24!:-+')10/-+,-.!0&'!/11'4C5;!23!
./5/E,'1!02!0&'!10):*0:)'!23!0&'!P,5@;!]/;>!!]NTWU%!?,55!/512!233')!/!.:'10!,-A'10,./02)!()2.)/4!
1:((2)0,-.!C20&!@';!()2K'*01!/-+!/)*&,A/5!10:+,'1!02!/++)'11!/!C)2/+!)/-.'!23!/10)2(&;1,*/5!)'1'/)*&!
02(,*1>!!!

]NTWU%!,1!/!$>F#4'0')!0'5'1*2('!0&/0!?,55!2)C,0!0&'!1'*2-+!c/.)/-.'!(2,-0!6c89B!$>F!4,55,2-!@4!
3)24!Y/)0&>!!T0!?,55!,4/.'!0&'!1@;!/0!-'/)#,-3)/)'+!?/A'5'-.0&1!/-+!(')32)4!52?#)'125:0,2-!,-3)/)'+!
1('*0)21*2(;>!!%&'!1(/*'*)/30!&/)+?/)'!0&/0!?/1!:1'+!/1!/!0'4(5/0'!32)!10:+;,-.!]NTWU%!?/1!2-'!23!0&'!
0?2!`\YP!()2(21/51!0&/0!?')'!1:C4,00'+!02!0&'!*244,00''[0&'!`\YP#S4'./!()2(21/5!6N,.:)'!"><9>!!
%&,1!?/1!:1'+!/1!/!C/1,1!32)!0&'!*210!/-+!0'*&-,*/5!'A/5:/0,2-!/11'114'-0>!f-+2:C0'+5;B!+'1,.-!
,4()2A'4'-01!/)'!(211,C5'B!C:0!,01!*/(/C,5,0,'1!/)'!'11'-0,/55;!,+'-0,*/5!02!0&21'!'-A,1/.'+!32)!]NTWU%>!

T-!/!F#;'/)!C/1'5,-'!4,11,2-B!,01!2C1')A/0,2-1!?2:5+!'4(&/1,M'!0&'!(5/-'0!*'-1:1!/-+!+/)@#'-').;!
4'/1:)'4'-01B!?&,5'!/**2442+/0,-.!/!*24('0'+!.'-')/5!,-A'10,./02)!()2.)/4!32)!/++,0,2-/5!1:)A';1!0&/0!
?2:5+!'E(52,0!]NTWU%H1!:-,D:'!*/(/C,5,0,'1!:1,-.!0&'!1/4'!2C1')A/0,2-!42+'1>!%&'!(2?')3:5!
/10)2-24,*/5!1:)A';!+/0/!*255'*0'+!+:),-.!/55!23!0&'!5/).'#/)'/!1:)A';1!?2:5+!C'!:0,5,M'+!02!/++)'11!/!
C)2/+')!)/-.'!23!1*,'-*'!0&)2:.&!/!3:-+'+!,-A'10,./02)!()2.)/4>!!I-!'E0'-+'+!4,11,2-B!1:CK'*0!02!0&'!
:1:/5!1'-,2)!)'A,'?!()2*'11B!*2:5+!C20&!,4()2A'!0&'!10/0,10,*/5!)'1:501!32)!0&'!4/,-!1*,'-*'!+),A')1!/-+!
C)2/+'-!0&'!.'-')/5!,-A'10,./02)!()2.)/4>!!

%&'!,-+'('-+'-0!*210!/-+!)'/+,-'11!/11'114'-0!32:-+!0&/0!]NTWU%!,1!C/1'+!2-!4/0:)'!
0'*&-252.,'1!/-+!&/1!)'5/0,A'5;!52?!0'*&-252.,*/5!),1@>!!%&'!0&)''!(),4/);!*&/55'-.'1!,+'-0,3,'+[!
/*&,'A,-.!0&'!,4/.'!D:/5,0;!2A')!0&'!32*/5!(5/-'!-'*'11/);!32)!0&'!?'/@!5'-1,-.!10:+;B!()2A,+,-.!/+'D:/0'!
0'5'4'0);!C/-+?,+0&!3)24!c8B!/-+!+'1,.-,-.!/!32*/5!(5/-'!0&/0!?2:5+!K2,-05;!2(0,4,M'!0&'!'E2(5/-'0!/-+!
+/)@!'-').;!1*,'-*'[+2!-20!()'1'-0!&,.&!),1@>!I0!0&'!"J!(')*'-0!*2-3,+'-*'!5'A'5!0&'!/(()/,1'+!*210!,1!
^$>G!C,55,2-B!?,0&!/!0,4'!3)24!()2K'*0!10/)0!02!5/:-*&!23!g8!42-0&1>!%&'!'-&/-*'+!2C1')A,-.!(5/-!)'5/0,A'!
02!`\YPB!02!,-*5:+'!C20&!4,*)25'-1'+!(5/-'0!/-+!+/)@!'-').;!1:)A';1B!,1!-20!'E('*0'+!02!C'!/!1'),2:1!*210!
2)!1*&'+:5'!+),A')>!%&'!/++,0,2-/5!*210!23!/!.:'10!,-A'10,./02)!()2.)/4!?/1!-20!,-*5:+'+!,-!0&'!*210!/-+!
),1@!/11'114'-0>!!%&'!*244,00''!*2-1,+')1!0&'!.'-')/5!,-A'10,./02)!()2.)/4!02!C'!/-!'11'-0,/5!'5'4'-0!23!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$<!I+2(0'+! C;! 0&'! *244,00''B! 0&'! -/4'!]NTWU%!?/1! 1:..'10'+! C;! 0&'! Y5'*0)24/.-'0,*!SC1')A/0,2-1! 3)24!

U(/*'! 6YSU9!V)2.)/4!V),2),0,M/0,2-!V/-'5!?&'-! 0&'!(/-'5! )'*2.-,M'+! /! *24('55,-.!2((2)0:-,0;! ,-! 0&)''! 1'(/)/0'!
,-(:01! 02! I10)28J$J! 6`\YP#S4'./B! 0&'!P,*)25'-1,-.! V5/-'0! N,-+')B! /-+! 0&'! %&'!L'/)#T-3)/)'+! U@;! U:)A';2)! 9!
?&,*&B!02.'0&')B!32)4!0&'!&,.&'10#(),2),0;!/*0,A,0;>!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$g!

0&'!4,11,2-B!C:0!3,)45;!C'5,'A'1!,0!1&2:5+!-20!+),A'!0&'!4,11,2-!&/)+?/)'!+'1,.-!2)!,4(5'4'-0/0,2-!*210>!!
LIUI!1&2:5+!*2-1,+')!*)'/0,A'!?/;1!02!'-/C5'!0&'!4210!35'E,C5'!(211,C5'!.'-')/5!,-A'10,./02)!()2.)/4!
*2-1,10'-0!?,0&!0&'!*:))'-0!1(/*'*)/30!/-+!,-10):4'-0!1:,0'>!

]NTWU%!'4(52;1!0&'!`\YP#S4'./!+'1,.-B!*2-*',A'+!/-+!+'A'52('+!,-!/!*255/C2)/0,2-!C'0?''-!
\SY!/-+!LIUI>!!S0&')!A')1,2-1!23!/!`\YP!4,11,2-!&/A'!C''-!'-+2)1'+!,-!0?2!()'A,2:1!LW7!)'(2)01>$=!
P:*&!()2.)'11!&/1!C''-!4/+'!,-!+'3,-,-.!0&'!1*,'-0,3,*!2CK'*0,A'1B!/-+!/!A/),'0;!23!4,11,2-!*2-*'(01!&/A'!
C''-!+,1*:11'+!/-+!*24(/)'+>!%&,1!*2-0,-:,-.!,-0')/.'-*;!*255/C2)/0,2-!2-!0&'!()2(21'+!]NTWU%!,1!
,4(2)0/-0!C20&!1*,'-0,3,*/55;!/-+!0'*&-,*/55;>!T-!/++,0,2-B!0&'!*244,00''!,1!/?/)'!0&/0!(5/-1!/)'!-2?!
:-+')?/;!,-!Y:)2('!32)!/!1,4,5/)!4,11,2-B!Y:*5,+B!?&,*&!&/1!4/-;!23!0&'!1/4'!1*,'-0,3,*!.2/51!/1!
]NTWU%>!!Y:*5,+!,1!/512!,-!,01!+'3,-,0,2-!(&/1'!/-+!,1!*24('0,-.!?,0&!VcI%S!/-+!U25/)!V)2C'!32)!2-'!23!
0&'!0?2!P#*5/11!5/:-*&!15201!23!0&'!Y:)2('/-!U(/*'!I.'-*;H1!6YUIH19!7214,*!i,1,2-!()2.)/4B!-2?!
1*&'+:5'+!32)!8J$"!/-+!8J$g>!!!%&')'!&/A'!C''-!+,1*:11,2-1!C'0?''-!0&'!f>U>!/.'-*,'1!/-+!YUI!/C2:0!
42:-0,-.!/!K2,-0!4,11,2-B!?&,*&!*2:5+!C'!/!(21,0,A'!+'A'52(4'-0!,3!,0!5'/+1!02!0,4'5;!'E'*:0,2-!23!/!
()2.)/4!0&/0!3:55;!1:((2)01!/55!23!0&'!@';!1*,'-*'!.2/51!23!]NTWU%!6(5/-'0!4,*)25'-1,-.B!+/)@!'-').;!
1*,'-*'B!.'-')/5!,-A'10,./0,2-19!/-+!5'/+1!02!1/A,-.1!2A')/55>!T0!,1!'E('*0'+!0&/0!0&'!f-,0'+!U0/0'1!?,55!(5/;!
/!5'/+,-.!)25'!,-!0&,1!02(#(),2),0;!4,11,2->!

]NTWU%!/++)'11'1!3:-+/4'-0/5!/-+!()'11,-.!1*,'-0,3,*!D:'10,2-1!/-+!*2-0),C:0'1!02!/!C)2/+!
)/-.'!23!/10)2(&;1,*1>!T0!*24(5'4'-01!0&'!()2(21'+!.)2:-+#C/1'+!()2.)/4!,-!0?2!@';!1*,'-*'!/)'/1O!+/)@!
'-').;!1*,'-*'!/-+!0&'!10:+;!23!'E2(5/-'01>!!T0!,1!/-!,-0'.)/5!(/)0!23!*22)+,-/0'+!/-+!1;-').,10,*!()2.)/41!
,-!3,'5+1!,-!?&,*&!0&'!f-,0'+!U0/0'1!&/1!0&'!5'/+,-.!)25'>!!T0!/512!()'1'-01!2((2)0:-,0,'1!32)!,-0')/.'-*;!/-+!
(')&/(1!,-0')-/0,2-/5!*255/C2)/0,2-!0&/0!?,55!0/(!*24(5'4'-0/);!'E('),'-*'!/-+!1@,551>!T0!/512!()'1'-01!
)'5/0,A'5;!52?!0'*&-,*/5!/-+!*210!),1@B!4/@,-.!,0!3'/1,C5'!02!*24(5'0'!?,0&,-!0&'!+'*/+'B!'A'-!,-!/!
*2-10)/,-'+!C:+.'0/);!'-A,)2-4'-0>!N2)!0&'1'!)'/12-1!,0!,1!0&'!02(#(),2),0;!)'*244'-+/0,2-!32)!/!1(/*'#
C/1'+!,-,0,/0,A'>!!I!8J$<!-'?!10/)0!1&2:5+!'-/C5'!5/:-*&!,-!8J8J>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$=!L/0,2-/5!W'1'/)*&!72:-*,5B!<%&&0/#.&=)>5*$?")2.#-)#-0)<%"'%"!68JJ<9!/-+)1!@!A"!B0(%&+)C.&"#0.&)

6$%=$*'D)!&)!$/-.#0/#5$0)E%$)F',40'0&#*#.%&)68JJ"9B!%&'!L/0,2-/5!I*/+'4,'1!V)'11B!]/1&,-.02-B!\>7>!

!
!
!"#$%&!'(T!!H!"%?E!.7!03!.39:0:2;!-2,27<8C2!/.-5!0!-5:22"6.::8:!;27.43(!"-!/.,,!5012!O4I;E2!;2-2<-8:7!/.-5!

UWW!6240C.M2,7!.3!-8-0,!03;!034+,0:!:278,+-.83!89!)BB!6.,,.0:<72<83;7(!E52!7237.-.1.-D!758+,;!L2!0L8+-!)BB!

3GD!8:!)S
-5
!6043.-+;2P!230L,.34!750C2!6207+:2623-7!03;!C58-862-:.<!:2;75.9-7!-8!0!;2C-5!89!UBBPBBB!

40,0M.27!C2:!7X+0:2!;24:22!812:!50,9!-52!7YD(!?C2<-:87<8CD!/.,,!L2!0<5.212;!/.-5!0!4:.76!8:!C:.76!03;!/.,,!

:2,D!60.3,D!83!6207+:2623-!89!O!0,C50!8+-!-8!0!:2;75.9-!89!0L8+-!U(@!I:2;.-Z!G>&*![:8\2<-P!]J?J"#?!I(!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#$e!

<+$%+$#:(E(3>"+9*?(01"-*4F(8G1'%+*+(<+%9+"2(

%&'!YE(52)')!()2.)/4H1!14/55!/-+!4'+,:4#1,M'!4,11,2-1B!+'A'52('+!/-+!5/:-*&'+!2-!3'?#;'/)!
0,4'1*/5'1B!'-/C5'!)/(,+!)'1(2-1'!02!-'?!+,1*2A'),'1!/-+!()2A,+'!(5/032)41!32)!0/).'0'+!,-A'10,./0,2-1!
'11'-0,/5!02!0&'!C)'/+0&!23!LIUIH1!/10)2(&;1,*1!()2.)/4>!N)24!0&'!]PIV!4,+#1*/5'!YE(52)')H1!
6PT\YjH19!4'/1:)'4'-01!23!0&'!/.'!/-+!*2-0'-0!23!0&'!:-,A')1'!/**24(5,1&'+!0&)2:.&!,01!4/((,-.!23!0&'!
*214,*!4,*)2?/A'!C/*@.)2:-+!61''!N,.:)'1!8>=B!8>F!,-!7&/(0')!89B!02!0&'!14/55#1*/5'!YE(52)')!6UPYj9!
XIcYjH1!*2-0),C:0,2-1!02!:-+')10/-+,-.!23!0&'!'A25:0,2-!23!./5/E,'1B!YE(52)')1!/)'!2-!0&'!32)'3)2-0!23!
1*,'-0,3,*!+,1*2A');!6N,.:)'!">=9>!!],0&!4:50,(5'!4,11,2-1!5/:-*&'+!(')!+'*/+'!32)!/!*210!1:C10/-0,/55;!5'11!
0&/-!0&/0!23!/!1,-.5'!35/.1&,(!4,11,2-B!0&'!YE(52)')!()2.)/4!,1!:-,D:'!,-!0&'!?2)5+!32)!,01!A')1/0,5,0;!/-+!
1*,'-0,3,*!)'0:)-!32)!0&'!,-A'104'-0>!!%&'!YE(52)')!()2.)/4!/512!233')1!&,.&5;!5'A')/.'+!4,11,2-1!23!
2((2)0:-,0;!6P2S19B!?&,*&!'-/C5'!f>U>!1*,'-0,101!02!4/@'!1*,'-0,3,*!/-+!&/)+?/)'!*2-0),C:0,2-1!02!-2-#
LIUI!4,11,2-1B!/-+!?&,*&!()2A,+'!/!4'*&/-,14!02!+'A'52(!5/).'!1:C2)C,0/5!'E('),4'-01>!)

!
!
!"#$%&!'(W!!?<.23<2!0<<86C,.75623-7!9:86!<86C2-.-.12,D!72,2<-2;!07-:8C5D7.<7!&MC,8:2:!?*&^!03;!*">&^!

6.77.837!812:!-52!,07-!;2<0;2!N6.77.837!,0+3<52;!7.3<2!)BBBV(!!!"3!0;;.-.83!-52!&MC,8:2:!C:84:06!7+CC8:-2;!0!

*.77.83"89"!=CC8:-+3.-D!<83-:.L+-.83!-8!?+_0Y+!03;!/.,,!,0+3<5!-/8!32/!?*&^!^":0D!6.77.837P!]+?EJ%!03;!

#&*7P!.3!)BU)!03;!)BUWP!:27C2<-.12,D(!!!J!*8=!<83-:.L+-.83!89!03!^":0D!7C2<-:862-2:!-8!-52!G0C03272!J7-:8"O!

.7!C,0332;!98:!)BUW(!$CC2:!,29-Z!I:2;.-Z!]J?J!F!H*J[!?<.23<2!E206P!$CC2:!:.45-!,29-Z!I:2;.-Z!?C2<-:+6!03;!

]J?J!&F[=P!?83860!?-0-2!$3.12:7.-DP!J+:8:2!?.68332-P!$CC2:!:.45-!:.45-Z!I:2;.-Z!]J?J!&F[=P!?83860!?-0-2!

$3.12:7.-DP!J+:8:2!?.68332-P!K8/2:!,29-!:.45-Z!I:2;.-Z!]J?JFG[K"I0,-2<5FH"?&!E206P!K8/2:!,29-!,29-Z!I:2;.-Z!

]J?JFG[K"I0,-2<5P!K8/2:!:.45-Z!I:2;.-Z!]J?JFG[K"I0,-2<5!
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"#8J!

%&'!3)'D:'-0!2((2)0:-,0;!02!+'(52;!14/55!6UPYjB!*:))'-05;!^$GJ!4,55,2-9!/-+!4'+,:4#1,M'!
6PT\YjB!*:))'-05;!^<JJ!4,55,2-9!'E('),4'-01!2-!0,4'1*/5'1!1,.-,3,*/-05;!5'11!0&/-!/!+'*/+'!&/1!'-/C5'+!
0&'!f-,0'+!U0/0'1!02!1',M'!1*,'-0,3,*!2((2)0:-,0,'1B!'E(52,0!-'?!0'*&-252.,'1!/-+!0'*&-,D:'1B!/-+!,-A25A'!
:-,A')1,0;!.)2:(1B!,-*5:+,-.!10:+'-01!/-+!(210+2*02)/5!1*&25/)1B!,-!1,.-,3,*/-0!+'A'52(4'-0!)25'1>!!I1!
+'1*),C'+!,-!7&/(0')!FB!0&,1!*/(/C,5,0;!,1!'11'-0,/5!02!0)/,-,-.!0&'!-'E0!.'-')/0,2-!23!1*,'-0,101!/-+!
'-.,-'')1>!d2?'A')B!0&'!()2.)/4H1!2),.,-/5!,-0'-0!02!+'(52;!/-!/10)2(&;1,*1!UPYj!/-+!/!PT\Yj!
4,11,2-!'A');!20&')!;'/)!,1!-20!C',-.!4'0B!.,A'-!0&/0!0&'!5/:-*&!)/0'!&/1!3/55'-!+)/4/0,*/55;!02!K:10!0?2!(')!
+'*/+'>!%&'!I--2:-*'4'-01!23!S((2)0:-,0;!6IS9!&/A'!C''-!12!,-3)'D:'-0!0&/0!0&'!/C,5,0;!02!(/)0-')!?,0&!
32)',.-!4,11,2-1!&/1!C''-!*24()24,1'+B!/-+!)'12:)*'1!&/A'!C''-!,-1:33,*,'-0!02!1'5'*0!1:C2)C,0/5!
(5/032)41B!?&,*&!*/-!C'!*),0,*/5!02!/+A/-*,-.!@';!1*,'-*'!.2/51>!!

%&'!*244,00''!0&')'32)'!)'*244'-+1B!/1!,01!1'*2-+!(),2),0;!,-!0&'!5/).'!*/0'.2);!23!1(/*'#C1'+!
()2K'*01B!0&/0!LIUI!1&2:5+!1:((2)0!0&'!1'5'*0,2-!23!0?2!-'?!/10)2(&;1,*1!PT\Yj!4,11,2-1B!0?2!-'?!
/10)2(&;1,*1!UPYj!4,11,2-1B!/-+!/0!5'/10!32:)!/10)2(&;1,*1!P2S1!2A')!0&'!*24,-.!+'*/+'>!!IS1!1&2:5+!
C'!)'5'/1'+!2-!/!()'+,*0/C5'!C/1,1!/1!*521'!02!/--:/55;!/1!(211,C5'B!02!3/*,5,0/0'!4,11,2-1!23!2((2)0:-,0;>!!
N:)0&')B!0&'!*244,00''!'-*2:)/.'1!,-*5:1,2-!23!1:C2)C,0/5!(/;52/+!1'5'*0,2-1B!,3!0&';!233')!*24('55,-.!
1*,'-0,3,*!)'0:)-1>!!%2!/**2442+/0'!0&,1!(5/-B!/-!/--:/5!C:+.'0!,-*)'/1'!?2:5+!C'!)'D:,)'+!32)!0&'!
/10)2(&;1,*1!(2)0,2-!23!0&'!()2.)/4!3)24!,01!*:))'-0!/A')/.'!A/5:'!23!/C2:0!^=J!4,55,2-!(')!;'/)!02!/!
10'/+;!A/5:'!23!)2:.&5;!^$JJ!4,55,2-!C;!8J$F>!%&'!(5/*'4'-0!23!0&,1!)'*244'-+/0,2-!,-!0&'!5/).'!
*/0'.2);!)'35'*01!0&'!+'*/+'H1!020/5!*210!23!0&'!/:.4'-0/0,2-!/-+!0&'!*244,00''H1!A,'?!0&/0!'E(/-+,-.!0&'!
YE(52)')!()2.)/4!,1!'11'-0,/5!02!4/,-0/,-,-.!0&'!C)'/+0&!/-+!A,0/5,0;!23!LIUIH1!/10)2(&;1,*1!()2.)/4>!!
%&,1!,1!'1('*,/55;!0):'!,-!/-!')/!?&')'!C:+.'0/);!*2-10)/,-01!5,4,0!0&'!-:4C')!23!35/.1&,(!4,11,2-!0&/0!*/-!
C'!10/)0'+>!!!!!(
(

<+$%+$#:(H(3>"+9*?(01"-*4F(>".*+(A&#*+7*+%2*#*+(01"-*()&#*&&"(3>A0)4(

cTUI!,1!/!.)/A,0;!?/A'!2C1')A/02);!0&/0!?2:5+!2('-!/-!'-0,)'5;!-'?!?,-+2?!,-!0&'!:-,A')1'!
6N,.:)'!">F9>!!f1,-.!),((5'1!,-!0&'!3/C),*!23!1(/*'#0,4'!*/:1'+!C;!0&'!420,2-!23!0&'!+'-1'10!2CK'*01!,-!0&'!
:-,A')1'B!cTUI!?,55!+'0'*0!0&'!4').')1!23!C5/*@!&25'1!?,0&!4/11'1!)/-.,-.!3)24!$JBJJJ!02!$J!4,55,2-!
125/)!4/11'1!/0!*214252.,*/5!+,10/-*'1B!/-+!?,55!4/@'!/!*'-1:1!23!*24(/*0!C,-/);!1;10'41!0&)2:.&2:0!0&'!
P,5@;!]/;>!cTUIl1!4'/1:)'4'-01!23!C5/*@!&25'!4/11!/-+!1(,-!?,55!C'!,4(2)0/-0!32)!:-+')10/-+,-.!0&'!

!
!
!"#$%&!'(A!!K"?J!<86C:.727!-5:22!7C0<2<:09-!.3!03!&0:-5"-:0.,.34!8:L.-(!"-!/.,,!L2!7237.-.12!-8!/0127!

/.-5!C2:.8;7!.3!-52!:0342!89!UB!72<83;7!-8!UB!58+:7(!E52!7-:0.3!7237.-.1.-D!.7!;27.432;!-8!L2!0L8+-!

UB
")B
!O_

"UF)
(!E52!,072:!7D7-26!.7!0!WB"6H!];Z`J#!8C2:0-.34!0-!0!/012,234-5!89!U!6.<:83(!I:2;.-Z!

]J?J(!
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"#8$!

1,.-,3,*/-*'!23!4').')1!,-!0&'!C:,5+,-.!23!./5/E,'1>!cTUI!/512!,1!'E('*0'+!02!+'0'*0!1,.-/51!3)24!10'55/)#
4/11!*24(/*0!10'55/)!)'4-/-01!/1!0&';!2)C,0!/-+!3/55!,-02!4/11,A'!C5/*@!&25'1>!!\'0'*0,2-!23!1:*&!2CK'*01!
?2:5+!()2A,+'!'ED:,1,0'5;!()'*,1'!0'101!23!Y,-10',-H1!0&'2);!23!.)/A,0;>!!%&')'!4/;!/512!C'!?/A'1!3)24!
:-/-0,*,(/0'+!2)!'E20,*!12:)*'1B!1:*&!/1!C/*@.)2:-+1!()2+:*'+!+:),-.!0&'!'/)5,'10!424'-01!23!0&'!
:-,A')1'!2)!*:1(1!/112*,/0'+!?,0&!*214,*!10),-.1>!

f1,-.!0&)''!a+)/.#3)''b!1(/*'*)/30!5/:-*&'+!,-02!/-!'D:,5/0')/5!0),/-.:5/)!*2-3,.:)/0,2-!,-!/-!
Y/)0&#0)/,5,-.!2)C,0B!cTUI!?2:5+!'E(52)'!0&'!52?#3)'D:'-*;!6J>$#!02!$JJ#4dM9!(2)0,2-!23!0&'!.)/A,0/0,2-/5!
?/A'!1('*0):4B!2C1')A/C5'!2-5;!,-!1(/*'B!02!/*&,'A'!,01!1*,'-0,3,*!2CK'*0,A'1>!%&'!1,+'1!23!0&'!0),/-.5'!/)'!
F!4,55,2-!@4B!/-+!0&'!a5/1')#*2--'*0'+b!1(/*'*)/30!?2:5+!4'/1:)'!0&',)!1'(/)/0,2-1!02!/-!/**:)/*;!
'-/C5,-.!+'0'*0,2-!23!0'-1!23!(,*24'0')1!)'5/0,A'!420,2-1!,-+:*'+!C;!(/11,-.!.)/A,0/0,2-/5!?/A'1>!!!%&'!
4,11,2-!5,3'0,4'!,1!(5/--'+!/1!F!;'/)1>!

cTUI!&/1!C''-!10:+,'+!32)!42)'!0&/-!8J!;'/)1!/-+!?/1!)'*244'-+'+!C;!0&'!8JJ$!/10)2-24;!/-+!
/10)2(&;1,*1!+'*/+/5!1:)A';!/-+!/512!C;!0?2!LW7!)'(2)01>$F!T0!,1!/!(/)0-')1&,(!C'0?''-!YUI!/-+!LIUI!
0&/0!)'5,'1!2-!0&'!'E(')0,1'!23!C20&!/.'-*,'1!/-+!1*,'-0,3,*!*244:-,0,'1>!!%&'!YUI!(2)0,2-!23!0&'!4,11,2-!
,1!*24('0,-.!32)!0&'!c#*5/11!1520!23!0&'!7214,*!i,1,2-!()2.)/4Q!0&'!+2?-#1'5'*0!()2*'11!,1!C'.,--,-.!-2?!
60&'!20&')!*24('0,02)1!,-!0&,1!*5/11!/)'!TjSB!1''!C'52?B!/-+!c/(5/*'B!/-!2:0')#(5/-'01!4,11,2-9B!?,0&!
5/:-*&!*:))'-05;!1*&'+:5'+!32)!0&'!'-+!23!0&'!+'*/+'>!T-!0&'!*244,00''H1!,-+'('-+'-0!*210!/-+!)'/+,-'11!
/-/5;1,1B!0&'!LIUI!FJ!(')*'-0!(2)0,2-!23!0&'!()2K'*0!*210!,1!'10,4/0'+!02!C'!^$>F!C,55,2-!6/0!"J!(')*'-0!
*2-3,+'-*'9B!?,0&!0,4'!02!*24(5'0,2-!23!/C2:0!e>F!;'/)1>!%&'!)'4/,-,-.!0'*&-,*/5!),1@!?/1!)/0'+!/1!
4'+,:4!,3!0&'!*:))'-05;!,+'-0,3,'+!4/,-!0'*&-,*/5!),1@1[,-A25A,-.!4,*)2#L'?02-!0&):10')1B!+)/.#3)''!
*2-0)25B!/-+!/!.)/A,0/0,2-/5!)'3')'-*'!1;10'4[/)'!/55!)'0,)'+!C;!/!1:**'113:5!cTUI!V/0&3,-+')!6cVN9!
4,11,2-B!-2?!1*&'+:5'+!32)!5/:-*&!,-!8J$8>!%&'!5/).'10!)'4/,-,-.!0'*&-,*/5!*&/55'-.'!32)!0&'!4,11,2-!,1!
,+'-0,3,'+!/1!0&'!1:**'113:5!+'(52;4'-0!/-+!2(')/0,2-!23!/55!0&)''!/-0'--/1>!

T-!)'*244'-+,-.!cTUIB!0&'!*244,00''!,+'-0,3,'+!0?2!@';!+'*,1,2-!(2,-01>!!N,)10B!0&'!cVN!4,11,2-!
4:10!C'!1:**'113:5>!U'*2-+B!YUI!4:10!/11,.-!cTUI!,0!&,.&'10!(),2),0;!/1!/-!c#*5/11!4,11,2->!T3!',0&')!23!
0&'1'!*2-+,0,2-1!,1!-20!1/0,13,'+B!0&'!*244,00''!)'*244'-+1!0&/0!/!+'*/+/5!1:)A';!,-+'('-+'-0!/+A,*'!
*244,00''!6\UTI79!C'!0/1@'+!02!)'A,'?!0&'!10/0:1!23!cTUI!4,+#+'*/+'B!,-!*2-1:50/0,2-!?,0&!YUIB!/-+!02!
)'*2-1,+')!cTUIH1!(),2),0,M/0,2-!)'5/0,A'!02!20&')!2((2)0:-,0,'1>!SA')/55!0&'!)'*244'-+/0,2-!/-+!
(),2),0,M/0,2-!32)!cTUI!)'35'*0!,01!*24('55,-.!1*,'-*'!*/1'!/-+!0&'!)'5/0,A'!5'A'5!23!0'*&-,*/5!)'/+,-'11>!!
I11:4,-.!/!1:**'113:5!V/0&3,-+')B!/!8J$G!-'?!10/)0!1&2:5+!'-/C5'!5/:-*&!,-!0&'!4,++5'!23!0&'!-'E0!
+'*/+'>!

!

<+$%+$#:(I(3>"+9*?(01"-*4F((A&#*+&"#$%&"'(JK+":(;L.*+B"#%+:(3AJ;4((

TjS!,1!/!A')1/0,5'!5/).'#/)'/B!&,.&#1('*0)/5#)'125:0,2-!j#)/;!2C1')A/02);!6N,.:)'!">G9>!j#)/;!
2C1')A/0,2-1!()2C'!0&'!&200'10!)'.,2-1!23!0&'!:-,A')1'B!?&')'!0'4(')/0:)'1!)'/*&!0'-1!23!4,55,2-1!h'5A,->!
U0:+;,-.!0&'!&20!*24(2-'-0!23!0&'!:-,A')1'!,1!*'-0)/5!02!:-+')10/-+,-.!&2?!./5/E,'1!/-+!5/).')#1*/5'!
10):*0:)'1!32)4!/-+!&2?!'-').;!/-+!4/00')!*;*5'!0&)2:.&!./5/E,'1!/-+!0&'!*,)*:4./5/*0,*!4'+,:4B!/-+!02!
()2C,-.!0&'!2C1')A/C5'!4/00')!*521'10!02!C5/*@!&25'1!/-+!-':0)2-!10/)1>!!!d20!./1!*2-10,0:0'1!0&'!4/K2),0;!
23!2)+,-/);!4/00')!,-!*5:10')1!23!./5/E,'1>!c/).'#/(')0:)'B!0,4'#)'125A'+B!&,.&#)'125:0,2-!j#)/;!
1('*0)21*2(;!,1!)'D:,)'+!32)!3:0:)'!()2.)'11!2-!/55!23!0&'1'!3)2-01B!/-+!0&,1!,1!?&/0!TjS!*/-!+'5,A')>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$F!L/0,2-/5!W'1'/)*&!72:-*,5B!<%&&0/#.&=)>5*$?")2.#-)#-0)<%"'%"!68JJ<9!/-+)1!@!G"!B0(%&+)C.&"#0.&)

6$%=$*'D)!&)!$/-.#0/#5$0)E%$)F',40'0&#*#.%&)68JJ"9B!%&'!L/0,2-/5!I*/+'4,'1!V)'11B!]/1&,-.02-B!\>7>!
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"#88!

%&'!TjS!4,11,2-B!/!*255/C2)/0,2-!/42-.!LIUIB!YUIB!/-+!`IjIB!?,55!)'A25:0,2-,M'!j#)/;!
/10)2-24;!?,0&!,01!5/).'#/(')0:)'B!'-').;#)'125A,-.!,4/.')>!TjS!,1!/!)'5/0,A'5;!;2:-.!4,11,2-!*2-*'(0!
0&/0!)'1:50'+!3)24!0&'!4').')!23!0?2!52-.#10/-+,-.!()2(21/51B!YUIH1!jYfU!4,11,2-!/-+!LIUIH1!
72-10'55/0,2-#j!4,11,2-!6?&,*&!?/1!)'*244'-+'+!C;!IILP9>!!I0!0&'!&'/)0!23!TjS!,1!/!<#1D:/)'#4'0')#
/(')0:)'B!5,.&0?',.&0!32*:1,-.!j#)/;!4,))2)!?,0&!F#/)*1'*2-+!/-.:5/)!)'125:0,2->!%&'!@';!*24(2-'-0!23!
0&'!TjS!32*/5!(5/-'!,1!/-!j#)/;!4,*)2*/52),4'0')!1('*0)24'0')[/!=J!E!=J!/))/;!23!0)/-1,0,2-#'+.'!
1'-12)1!6%YU9!*2A'),-.!1'A')/5!/)*4,-:0'1!23!1@;!0&/0!4'/1:)'!j#)/;!'-').;!?,0&!/-!/**:)/*;!23!)2:.&5;!
$!(/)0!(')!$BJJJ!6+'('-+,-.!2-!'-').;9>!T0!?,55!C'!5/:-*&'+!02!c8>!

%&'!,-+'('-+'-0!*210!/-+!)'/+,-'11!/-/5;1,1!,-+,*/0'1!/!020/5!/(()/,1'+!()2K'*0!*210!23!^F>J!C,55,2-!
6/0!"J!(')*'-0!*2-3,+'-*'9B!/-+!0&'!'10,4/0'+!0,4'!02!*24(5'0,2-!,1!/C2:0!e>F!;'/)1>!%&'!1:)A';H1!
,-+'('-+'-0!/-/5;1,1!*2-*5:+'+!0&/0!0&'!0'*&-,*/5!),1@!,1!4'+,:4!&,.&>!!I)'/1!23!(/)0,*:5/)!*2-*')-!
,-*5:+'!0&'!*&/55'-.'!23!1:**'113:55;!4/-:3/*0:),-.!0&'!5/).'#/(')0:)'!4,))2)!/-+!/*&,'A,-.!/-!/-.:5/)!
)'125:0,2-!23!F!/)*1'*2-+1>!f-*')0/,-0,'1!,-!020/5!4/11!*24C,-'+!?,0&!/!52?#4/11!4/).,-!*2:5+!)'D:,)'!/!
5/).')B!42)'!'E('-1,A'!5/:-*&!A'&,*5'>!!T-!/++,0,2-B!1'A')/5!23!0&'!1'*2-+/);!,-10):4'-0!*24(2-'-01!/)'!
0'*&-252.,*/55;!,44/0:)'!60'*&-252.;!)'/+,-'11!5'A'5!<!2)!=9>!W'0,),-.!0&,1!),1@!?,55!)'D:,)'!/!1:C10/-0,/5!
+,)'*0'+!0'*&-252.;!+'A'52(4'-0!()2.)/4B!'10,4/0'+!02!*210!/C2:0!^8JJ!4,55,2->!

%&'!(/0&!32)?/)+!&/1!0?2!@';!+'*,1,2-!(2,-01>!!%&'!3,)10!)'5/0'1!02!0'*&-,*/5!)'/+,-'11>!!N2)!TjS!
02!C'!)'/+;!32)!/!4,11,2-!10/)0B!0'*&-252.;!)'/+,-'11!4:10!&/A'!()2.)'11'+!02!0&'!(2,-0!0&/0!/!+2?-#1'5'*0!
32)!0&'!4,))2)!0'*&-252.;!*/-!C'!4/+'!/-+!*210!:-*')0/,-0,'1!/)'!)'+:*'+>!!%&'!*244,00''!*2-1,+')1!0&/0!
,-!0&'!*:))'-0!C:+.'0!*5,4/0'B!/552?,-.!/-;!4/K2)!4,11,2-!02!'E*''+!^8!C,55,2-!,-!020/5!*210!02!LIUI!
?2:5+!:-/**'(0/C5;!,4C/5/-*'!LIUIl1!/10)2(&;1,*1!()2.)/4>!!T3!0&'!0'*&-252.;!+'A'52(4'-0!()2.)/4!
&/1!-20!C''-!1:**'113:5!,-!C),-.,-.!*210!'10,4/0'1!C'52?!0&,1!5'A'5B!0&'!*244,00''!)'*244'-+1!0&/0!
+'1*2('!2(0,2-1!C'!*2-1,+')'+!02!'-1:)'!0&/0!LIUI!*2101!)'4/,-!C'52?!^8!C,55,2->!

%&'!1'*2-+!+'*,1,2-!(2,-0!)'5/0'1!02!YUIH1!*&2,*'!32)!,01!-'E0!c#*5/11!4,11,2-!1520>!!!U,-*'!C20&!
TjS!/-+!cTUI!/)'!*521'!02!FJ#FJ!(/)0-')1&,(1!?,0&!YUIB!0&'!(&/1,-.!23!0&',)!+'A'52(4'-0!4:10!C'!
+'*,+'+!K2,-05;>!!!T3!cTUI!,1!1'5'*0'+!32)!0&'!3,)10!c#*5/11!5/:-*&!1520B!!0&'!,-A'104'-0!,-!TjS!0&,1!+'*/+'B!
?&,5'!10,55!1:C10/-0,/5B!*/-!C'!5,4,0'+!02!0'*&-252.;!+'A'52(4'-0!1:33,*,'-0!02!C),-.!TjS!02!/!0'*&-252.;!
)'/+,-'11!5'A'5!23!F!2)!.)'/0')!C;!8J8J>!!%&,1!2)+'),-.!?2:5+!C'!*2-1,10'-0!?,0&!0&'!*244,00''H1!(),2),0,'1>!!
d2?'A')B!,3!TjS!,1!1'5'*0'+!32)!0&'!3,)10!c#*5/11!5/:-*&B!!LIUI!1&2:5+!)'D:'10!0&/0!/!+'*/+/5!1:)A';!

!
!
!"#$%&!'(S!!"^=!<83-0.37!0!4:0_.34!.3<.;23<2!^":0D!-2,27<8C2!/.-5!0!)B"62-2:!98<0,!,234-5!03;!03!!

2992<-.12!0:20!0:8+3;!T!7X+0:2!62-2:7!0-!U!Y2a(!!E52!034+,0:!:278,+-.83!9:86!B(T!-8!'!Y2a!.7!0L8+-!

A!0:<72<83;P!03;!0!<86L.30-.83!89!;.7C2:7.12!03;!383";.7C2:7.12!7C2<-:862-2:7!C:81.;27!2M<2,,23-!

232:4D!:278,+-.83!812:!-5.7!232:4D!:0342(!I:2;.-Z!]J?J!
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"#8<!

,-+'('-+'-0!/+A,*'!*244,00''!)'A,'?!0&'!TjS!*/1'!/-+!'E/4,-'!()2.)'11!,-!0&'!4,11,2-!+'1,.-!/-+!
)'/+,-'11>!T3!0&'!)'A,'?!,1!3/A2)/C5'B!LIUI!1&2:5+!C'!()'(/)'+!02!,-A'10!,44'+,/0'5;!,-!0'*&-252.;!
+'A'52(4'-0!/0!/!&,.&!5'A'5B!/-+!?2)@!?,0&!0&'!()2K'*0!02!+'3,-'!0&'!(/)0-')1&,(!/.)''4'-01>!!

S-!0&'!C/1,1!23!0&'!/C2A'!*2-1,+')/0,2-1B!/!C:+.'0!23!^=!4,55,2-!(')!;'/)!,1!)'*244'-+'+!,-!0&'!
3,)10!1'A')/5!;'/)1!23!0&'!+'*/+'!02!/552?!32)!),1@!)'+:*0,2-!/-+!4,11,2-!+'3,-,0,2-B!?,0&!/-!,-*)'/1'!,-!0&'!
5/10!&/53!23!0&'!+'*/+'!02!/!5'A'5!23!^8J!4,55,2-!02!^<J!4,55,2-!(')!;'/)B!0&'!4,-,4:4!0&'!*244,00''!
'10,4/0'1!,1!-'*'11/);!02!+'A'52(!*),0,*/5!0'*&-252.,'1!/-+!()'(/)'!TjS!02!C'!4/0:)'!/-+!)'/+;!32)!
*2-1,+')/0,2-!C;!0&'!-'E0!+'*/+/5!1:)A';!32)!/!10/)0!122-!0&')'/30')>!\'1*2('1!1&2:5+!C'!*2-1,+')'+!02!
'-1:)'!0&/0!0&'!*210!02!LIUI!)'4/,-1!C'52?!^8!C,55,2-!C:0!)'A,'?'+!02!'-1:)'!0&/0!0&'!C/1'5,-'!1*,'-*'!
)'D:,)'4'-01!/)'!10,55!/*&,'A'+>!!T-A'10,-.!$J!(')*'-0!23!LIUIH1!'A'-0:/5!*210!,1!*2-1,10'-0!?,0&!0&'!
*244,00''H1!20&')!)'*244'-+/0,2-1!)'./)+,-.!4,11,2-#1('*,3,*!0'*&-252.;!+'A'52(4'-0>!V),2)!02!/!10/)0B!
LIUIB!,-!*22)+,-/0,2-!?,0&!YUI!/-+!`IjIB!1&2:5+!'-1:)'!0&/0!TjSH1!(),-*,(/5!),1@1!/)'!)'0,)'+B!
,-*5:+,-.!/!+2?-#1'5'*0!23!0&'!*),0,*/5!4,))2)!0'*&-252.;B!?,0&!1:33,*,'-0!4/0:)/0,2-!02!+'42-10)/0'!0&'!
(')32)4/-*'B!4/11B!/-+!*210>!!

%&'!)/-@,-.!23!TjS!/1!0&'!32:)0&#(),2),0;!5/).'!1(/*'!4,11,2-!)'35'*01!0&'!0'*&-,*/5B!*210B!/-+!
()2.)/44/0,*!:-*')0/,-0,'1!/112*,/0'+!?,0&!0&'!()2K'*0!/0!0&'!*:))'-0!0,4'>!!!d2?'A')B!4/-;!&,.&#(),2),0;!
1*,'-*'!D:'10,2-1!)'D:,)'!/-!j#)/;!2C1')A/02);!2-!0&,1!1*/5'B!*2-0,-:,-.!0&'!.)'/0!/+A/-*'1!4/+'!C;!
7&/-+)/!/-+!jPP#L'?02->!N:)0&')42)'B!0&'!1*,'-*'!23!TjS!,1!D:,0'!*24(5'4'-0/);!02!0&/0!23!cTUI>!
%&'!*244,00''!0&')'32)'!)'*244'-+1!0&/0!LIUI!C'.,-!C;!4,+#+'*/+'!/-!/..)'11,A'!()2.)/4!02!4/0:)'!
0&'!4,11,2-!/-+!+'A'52(!0&'!0'*&-252.;!12!0&/0!0&,1!&,.&#(),2),0;!1*,'-*'!4,11,2-!*/-!C'!)'/5,M'+>!!

!

"6G@DD6;F7=9@;C-L@A-,6J-0?7G6-)G=9H9=96C/S6F9BD-!A@U6G=C-

<+$%+$#:(=(3M*/$,2?(01"-*4F(!*N(@%+'/.(C*-O&%'%9:(6*B*'%12*&#(<+%9+"2(7%+("(EPEP(6*-"/*(

M$..$%&(#%(A2"9*(Q"L$#"L'*(D%-R:(<'"&*#.((

S-'!23!0&'!3/10'10!.)2?,-.!/-+!4210!'E*,0,-.!3,'5+1!,-!/10)2(&;1,*1!,1!0&'!10:+;!23!(5/-'01!C';2-+!
2:)!125/)!1;10'4>!!%&'!:50,4/0'!.2/5!,1!02!,4/.'!)2*@;!(5/-'01!0&/0!5,'!,-!0&'!&/C,0/C5'!M2-'!23!-'/)C;!
10/)1[/0!/!+,10/-*'!3)24!0&',)!10/)!?&')'!?/0')!*/-!'E,10!,-!5,D:,+!32)4[/-+!02!*&/)/*0'),M'!0&',)!
/0421(&')'1>!!\'0'*0,-.!1,.-/0:)'1!23!C,20,*!/*0,A,0;!,1!?,0&,-!)'/*&!,-!0&'!-'E0!8J!;'/)1!,3!?'!5/;!0&'!
32:-+/0,2-1!0&,1!+'*/+'!32)!/!+'+,*/0'+!1(/*'!4,11,2-!,-!0&'!-'E0>!!!!

I*&,'A,-.!0&,1!:50,4/0'!.2/5!)'D:,)'1!0?2!4/,-!-'*'11/);!()'*:)12)!/*0,A,0,'1>!!%&'!3,)10!,1!02!
:-+')10/-+!0&'!+'42.)/(&,*1!23!20&')!(5/-'0/);!1;10'41B!,-!(/)0,*:5/)!02!+'0')4,-'!2A')!/!?,+'!)/-.'!23!
2)C,0/5!+,10/-*'1!?&/0!3)/*0,2-!23!1;10'41!*2-0/,-!Y/)0&#5,@'!(5/-'01>!!%2!0&,1!'-+B!0&'!*244,00''!
)'*244'-+1B!/1!+,1*:11'+!'/)5,')!,-!0&,1!*&/(0')B!*24C,-'+!'E(52,0/0,2-!23!0&'!*:))'-0!h'(5')!4,11,2-B!
+'A'52(4'-0!/-+!35,.&0!23!0&'!3,)10#(),2),0;!5/).'!4,11,2-!]NTWU%B!/-+!/!A,.2)2:1!.)2:-+#C/1'+!)'1'/)*&!
()2.)/4>!!%&'!1'*2-+!-''+!,1!02!*&/)/*0'),M'!0&'!5'A'5!23!M2+,/*/5!5,.&0!()'1'-0!12!/1!02!+'0')4,-'B!,-!/!
10/0,10,*/5!1'-1'!,3!-20!32)!,-+,A,+:/5!(),4'!0/).'01B!/0!?&/0!5'A'5!10/)5,.&0!1*/00')'+!3)24!+:10!?,55!&/4(')!
(5/-'0!+'0'*0,2->!L:55,-.!,-0')3')24'0')1!2-!LIUI#1:((2)0'+!.)2:-+#C/1'+!0'5'1*2('1!632)!'E/4(5'B!
h'*@B!/-+!0&'!c/).'!R,-2*:5/)!%'5'1*2('9!/-+Z2)!2-!1:C2)C,0/5B!UPYjB!2)!PT\Yj!(5/032)41!*2:5+!C'!
:1'+!02!*2-10)/,-!M2+,/*/5!5,.&0!5'A'51>!!I!)/-.'!23!4'/1:)'4'-0!0'*&-,D:'1!4:10!C'!10)2-.5;!1:((2)0'+!02!
'-1:)'!0&/0!0&'!+'0'*0,2-1!'E0'-+!02!0&'!)'5'A/-0!Y/)0&#U:-!+,10/-*'!)/-.'$G!32)!/!1:33,*,'-0!1/4(5'!23!
1;10'41>!!I30')!0&'1'!'11'-0,/5!4'/1:)'4'-01!/)'!4/+'B!0&'!-''+!32)!/!+'+,*/0'+!0/).'0!3,-+')!*/-!C'!
+'0')4,-'+!/-+!0&'!/(()2/*&!32)!/!1(/*'#,4/.,-.!4,11,2-!?,55!C'!*5'/)>!!!%&'!()2.)/41!/C2A'!?,55!'-/C5'!
0&'!2(0,4/5!0'*&-252.,'1!02!C'!1'5'*0'+!/-+!+'A'52('+>!

N2)!0&'!+,)'*0!+'0'*0,2-!4,11,2-!,01'53B!*/-+,+/0'!10/)5,.&0!1:(()'11,2-!0'*&-,D:'1!632)!'E/4(5'B!
,-0')3')24'0);B!*2)2-/.)/(&;B!2)!10/)!1&/+'19!1&2:5+!C'!+'A'52('+!02!/!5'A'5!1:*&!0&/0!4,11,2-!+'3,-,0,2-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$G!%&'!U(,0M')!U(/*'!%'5'1*2('!?/1!1'-1,0,A'!02!+:10!52*/0'+!/0!?,+'!1'(/)/0,2-1!3)24!10/)1B!/-/52.2:1!02!0&'!

125/)!1;10'4H1!2:0')!h:,(')!C'50B!C:0!-20!02!/-/52.1!23!0&'!,--')!/10')2,+!C'50!2)!0&'!M2+,/*/5!+:10!*521'!02!Y/)0&>!!!!
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"#8=!

32)!/!1(/*'#C/1'+!(5/-'0!,4/.,-.!/-+!1('*0)21*2(;!4,11,2-!*2:5+!10/)0!5/0'!,-!0&'!+'*/+'!,-!()'(/)/0,2-!
32)!/!4,11,2-!10/)0!'/)5;!,-!0&'!8J8J!+'*/+'>!%&'!*244,00''!'-A,1,2-1!0&/0!0&,1!()2.)/4!*/-!C'!
,4(5'4'-0'+!/0!42+')/0'!3:-+,-.!5'A'51!'/)5;!,-!0&,1!+'*/+'B!C:0!0&/0!,0!?,55!)'D:,)'!/:.4'-0/0,2-!2A')!
*:))'-0!1:((2)0!5'A'51!32)!/55!23!0&'1'!/*0,A,0,'1>!N)24!0&'!/C2A'!*2-1,+')/0,2-1B!/!C:+.'0!23!^=!4,55,2-!(')!
;'/)!,1!)'*244'-+'+!,-!0&'!3,)10!1'A')/5!;'/)1!23!0&'!+'*/+'B!,-!/++,0,2-!02!0&'!.'-')/55;!/A/,5/C5'!
0'*&-252.;!+'A'52(4'-0!3:-+1>!T3!0&'!1*,'-0,3,*!.)2:-+?2)@!&/1!C''-!5/,+!/-+!0&'!+'1,.-!)'D:,)'4'-01!32)!
/-!,4/.,-.!4,11,2-!&/A'!C'*24'!*5'/)!C;!0&'!1'*2-+!&/53!23!0&,1!+'*/+'B!/!0'*&-252.;!+2?-#1'5'*0!1&2:5+!
C'!4/+'>!!N:)0&')42)'B!4,11,2-!+'A'52(4'-0!1&2:5+!C'!1:((2)0'+!/0!/-!/(()2(),/0'!5'A'5!32)!0&'!4,11,2-!
+'1,.-!/-+!1*2('!02!C'!?'55!:-+')1022+>!!T-,0,/0,-.!0&,1!/*0,A,0;!?,55!)'D:,)'!1,.-,3,*/-05;!.)'/0')!)'12:)*'!
5'A'51!0&/-!0&'!'/)5;#+'*/+'!4,11,2-#'-/C5,-.!/*0,A,0,'1!+'1*),C'+!/C2A'>!!!T0!,1!*:))'-05;!+,33,*:50!02!
/-0,*,(/0'!0&'!+'A'52(4'-01!0&/0!*2:5+!K:10,3;!,-,0,/0,-.!0&,1!4,11,2-#1('*,3,*!+'A'52(4'-0!()2.)/4B!/-+!
0&'!*244,00''!0&')'32)'!)'*244'-+1!0&/0!/!+'*/+/5!1:)A';!,-+'('-+'-0!/+A,*'!*244,00''!C'!*2-A'-'+!
4,+#+'*/+'!02!)'A,'?!()2.)'11!C20&!1*,'-0,3,*/55;!/-+!0'*&-,*/55;!02!+'0')4,-'!0&'!?/;!32)?/)+B!/-+!,-!
(/)0,*:5/)!?&'0&')!/-!,-*)'/1'+!5'A'5!23!1:((2)0!/112*,/0'+!?,0&!4,11,2-#1('*,3,*!0'*&-252.;!+'A'52(4'-0!
1&2:5+!*244'-*'>!T-!0&,1!*/1'!/!-20,2-/5!+'*/+/5!C:+.'0!23!^$JJ!4,55,2-!,1!()2(21'+>!!d2?'A')B!0&'!5'A'5!
23!5/0'#+'*/+'!,-A'104'-0!)'D:,)'+!,1!:-*')0/,-B!/-+!0&'!/(()2(),/0'!5'A'5!4:10!C'!+'0')4,-'+!C;!/!+'*/+/5!
1:)A';!,-+'('-+'-0!/+A,*'!*244,00''!6\UTI79!)'A,'?>!!T0!*2:5+!)/-.'!C'0?''-!0&'!-20,2-/5!C:+.'0!:1'+!
&')'!:(!02!/!1,.-,3,*/-0!6(')&/(1!2-!0&'!2)+')!^8JJ!4,55,2-9!4,11,2-#1('*,3,*!0'*&-252.;!()2.)/4!10/)0,-.!
4,+#+'*/+'>!

%&'!*244,00''H1!()2(21'+!()2.)/4!,1!+'1,.-'+!02!/552?!/!&/C,0/C5'#'E2(5/-'0!,4/.,-.!4,11,2-!02!
C'!?'55!32)4:5/0'+!,-!0,4'!32)!*2-1,+')/0,2-!C;!0&'!8J8J!+'*/+/5!1:)A';>!
!!

<+$%+$#:(E(3M*/$,2?(01"-*4F(C*-O&%'%9:(6*B*'%12*&#(7%+("(EPEP(6*-"/*(M$..$%&(#%(<+%L*(#O*(81%-O(

%7(A&7'"#$%&(

\'0'*0,-.!0&'!R#42+'!(25/),M/0,2-!(/00')-!2-!0&'!*214,*!4,*)2?/A'!C/*@.)2:-+!,4()'11'+!C;!
.)/A,0/0,2-/5!?/A'1!()2+:*'+!+:),-.!0&'!3,)10!3'?!424'-01!23!0&'!:-,A')1'!C20&!?2:5+!()2A,+'!10)2-.!
'A,+'-*'!32)!0&'!0&'2);!23!,-35/0,2-!0&/0!,1!12!*):*,/5!02!2:)!:-+')10/-+,-.!23!&2?!10):*0:)'1!32)4B!/-+!
?2:5+!2('-!/!-'?!?,-+2?!2-!'E20,*!(&;1,*1!,-!0&'!'/)5;!:-,A')1'!,-!)'.,4'1!-20!/**'11,C5'!'A'-!02!0&'!
4210!(2?')3:5!(/)0,*5'!/**'5')/02)1!2-!Y/)0&>!!V)2.)'11!,-!4'/1:),-.!C20&!0&'!(25/),M/0,2-!/-+!0&'!3,-'#
1*/5'!/-,120)2(;!23!0&'!*214,*!4,*)2?/A'!C/*@.)2:-+!)/+,/0,2-!,1!()2*''+,-.!)/(,+5;!?,0&!.)2:-+#C/1'+!
0'5'1*2('1!,-!I-0/)*0,*/!/-+!7&,5'!/-+!1(/*'#C/1'+!,-10):4'-01>!

%&'!)'*244'-+'+!'-&/-*'+!1:C2)C,0/5!()2.)/4B!/1!+'1*),C'+!C'52?B!/1!?'55!/1!4,11,2-1!23!
2((2)0:-,0;!4/+'!(211,C5'!C;!/-!/:.4'-0'+!YE(52)')!()2.)/4B!?,55!()2A,+'!2((2)0:-,0,'1!32)!1:C10/-0,A'!
C/5522-!'E('),4'-01!02!()2C'!0&'!(25/),M/0,2-!1,.-/5!02!3/,-0!5'A'51>!!LIUI!0&)2:.&!0&'!IVWI!()2.)/4B!
/1!+'1*),C'+!C'52?B!1&2:5+!/:.4'-0!1:((2)0!32)!7PR!0'*&-252.;!+'A'52(4'-0!/0!/!42+'10!5'A'5>!T3!0&'!
*24C,-'+!1(/*'!/-+!.)2:-+#C/1'+!()2.)/4!,1!1:**'113:5!,-!4/@,-.!/!(21,0,A'!+'0'*0,2-!23!R#42+'1!3)24!
0&'!'(2*&!23!,-35/0,2-B!,0!,1!3:)0&')!)'*244'-+'+!0&/0!LIUI!0&'-!1&2:5+!'4C/)@!2-!/-!'-&/-*'+!()2.)/4!
23!0'*&-252.;!+'A'52(4'-0B!?,0&!/!A,'?!02!()'(/),-.!/!4/0:)'!()2(21/5!32)!/!+'+,*/0'+!1(/*'!4,11,2-!02!
10:+;!,-35/0,2-!0&)2:.&!7PR!2C1')A/0,2-1!32)!*2-1,+')/0,2-!C;!0&'!8J8J!+'*/+/5!1:)A';>!T3!0&,1!
2C1')A/0,2-/5!.2/5!,1!-20!4'0B!0&'-!0&'!1:C2)C,0/5!()2.)/41!/-+!0&'!C)2/+!0'*&-252.;!+'A'52(4'-0!
()2.)/41!1&2:5+!*2-0,-:'!02!C'!1:((2)0'+!/0!0&'!1/4'!'/)5;#+'*/+'!5'A'5!?,0&!0&'!.2/5!23!3:)0&')!
,4()2A,-.!+'0'*0,2-!5,4,01>!

T-!1:44/);B!1,.-,3,*/-0!()2.)'11!2-!7PR!10:+,'1B!,-*5:+,-.!0&'!:-+')10/-+,-.!23!32)'.)2:-+1B!,1!
*')0/,-!.,A'-!0&'!1:**'113:5!2(')/0,2-!23!V5/-*@!/-+!0&'!1:C2)C,0/5!/-+!.)2:-+#C/1'+!3/*,5,0,'1!0&/0!/)'!
*:))'-05;!2(')/0,-.!2)!?,55!*24'!2-5,-'!122->!I!1:**'113:5!+'0'*0,2-!23!R#42+'1!3)24!,-35/0,2-!*2:5+!
0),..')!/!4,+#+'*/+'!1&,30!,-!32*:1!02?/)+!()'(/),-.!02!4/(!0&'4!2A')!0&'!'-0,)'!1@;>!T-!0&,1!*/1'!/!
-20,2-/5!+'*/+/5!C:+.'0!23!^GJ!4,55,2-!,1!()2(21'+>!!d2?'A')B!0&'!5'A'5!23!5/0'#+'*/+'!,-A'104'-0!
)'D:,)'+!,1!:-*')0/,-B!/-+!0&'!/(()2(),/0'!5'A'5!1&2:5+!C'!10:+,'+!C;!/!+'*/+/5!1:)A';!,-+'('-+'-0!/+A,*'!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#8F!

*244,00''!)'A,'?>!!T0!*2:5+!)/-.'!C'0?''-!0&'!-20,2-/5!C:+.'0!:1'+!&')'!:(!02!/!1,.-,3,*/-0!6(')&/(1!2-!
0&'!2)+')!23!^8JJ!4,55,2-9!4,11,2-#1('*,3,*!0'*&-252.;!()2.)/4!10/)0,-.!4,+#+'*/+'>$"!

!

"6G@DD6;F7=9@;C-L@A-,6J-0?7G6-)G=9H9=96C/0D788-!A@U6G=C-

P210!14/55!4,11,2-1!/-+!*2-0),C:0,2-1!02!-2-#LIUI!()2.)/41!*/-!C'!*24('0'+!?,0&,-!0&'!
YE(52)')!()2.)/4!/-+!/)'!C'10!&/-+5'+!0&')'!0&)2:.&!0&'!('')#)'A,'?!()2*'11>!d2?'A')B!2-'!0,4'#*),0,*/5!
2((2)0:-,0;!?,0&!*24('55,-.!1*,'-0,3,*!)'0:)-[0&'!U(/*'!T-3)/)'+!%'5'1*2('!32)!7214252.;!/-+!
I10)2(&;1,*1!6UVT7I9!4,11,2-['E*''+1!0&'!1*/5'!/552?'+!C;!YE(52)')!P2S1B!/-+!0&'!*244,00''!
)'*244'-+1!0&/0!LIUI!()2*''+!?,0&!*2-0),C:0,2-1!02!,01!+'A'52(4'-0!/1!+'1*),C'+!C'52?>!%&'!
*244,00''!*2-1,+')'+!,0!/52-.!?,0&!0&'!*24('0'+!,-A'10,./02)!()2.)/41!0&/0!/)'!/512!+'1*),C'+!C'52?B!/-+!
+2'1!-20!)/-@!/-;!23!0&'1'!14/55#1*/5'!2((2)0:-,0,'1>!

!

SF0F(T%&#+$L,#$%&(#%(#O*(U)J)K80)(0<AT)(M$..$%&((

%&'!0)'4'-+2:1!1:**'11!23!0&'!U(,0M')!U(/*'!%'5'1*2('!&/1!1(:))'+!0&'!+'A'52(4'-0!23!/!;'0#
42)'#(2?')3:5!4,+#!/-+!3/)#,-3)/)'+!4,11,2-B!0&'!`/(/-'1'#5'+!UVT7I)4,11,2->!!T0!/++)'11'1!4/-;!23!0&,1!
)'(2)0H1!,+'-0,3,'+!1*,'-*'!.2/51B!'1('*,/55;!:-+')10/-+,-.!0&'!C,)0&!23!./5/E,'1B!10/)1B!/-+!(5/-'01!/1!?'55!
/1!0&'!*;*5,-.!23!4/00')!0&2:.&!2:)!2?-!,-0')10'55/)!4'+,:4!/-+!+:10;!./1!,-!-'/)C;!./5/E,'1>!UVT7I!?,55!
&/A'!/!*225'+!<>F#4'0')!/(')0:)'!/-+!2(')/0'!/0!?/A'5'-.0&1!3)24!F!02!8$J!4,*)2-1>!%&'!(5/--'+!5/:-*&!
+/0'!,1!8J$g>!

%&'!*244,00''!)'*244'-+1!0&/0!0&'!f-,0'+!U0/0'1!1&2:5+!K2,-!0&,1!()2K'*0!C;!*2-0),C:0,-.!
,-3)/)'+!,-10):4'-0/0,2-B!?&,*&!?2:5+!'E(52,0!:-,D:'!f>U>!'E(')0,1'!/-+!+'0'*02)!'E('),'-*'>!%&'!
*244,00''!)'*',A'+!/!()2(21/5!3)24!/!()2K'*0!*/55'+!RcTUU!?&,*&!()2A,+'+!2-'!(211,C5'!?/;!02!4''0!0&,1!
2((2)0:-,0;!/-+!?/1!)/0'+!&,.&5;!C;!0&'!1:)A';H1!V)2.)/4!V),2),0,M/0,2-!V/-'5!2-!Y5'*0)24/.-'0,,*!
SC1')A/0,2-1!3)24!U(/*'>!LIUI!&/1!)'*'-05;!,11:'+!/!*/55!32)!()2(21/51!32)!1*,'-*'!,-A'10,./0,2-!*2-*'(0!
10:+,'1!0&/0!?,55!'5,*,0!42)'!,+'/1>!U:*&!(/)0,*,(/0,2-!?2:5+!()2A,+'!*210#'33'*0,A'!/**'11!02!/-!/+A/-*'+!
3/*,5,0;!32)!0&'!f>U>!)'1'/)*&!*244:-,0;!/-+!3:55!(/)0,*,(/0,2-!,-!0&'!1*,'-*'!0'/41>!!R'*/:1'!`IjI!/-+!
YUI!/)'!*:))'-05;!42A,-.!/&'/+B!K2,-,-.!UVT7I!,1!0,4'#1'-1,0,A'B!/-+!12!0&'!*244,00''!:).'1!LIUI!02!
?2)@!?,0&!`IjI!02!+'0')4,-'!0&'!2(0,4/5!(&/1,-.!23!/-!I--2:-*'4'-0!23!S((2)0:-,0;!32)!*2-0),C:0,2-1>!
I!-20,2-/5!C:+.'0!23!^$FJ!4,55,2-B!,-*5:+,-.!2(')/0,2-1!2A')!0&'!+'*/+'B!,1!)'*244'-+'+>!

!

0D788-)FF9=9@;C-7;F-)B<D6;=7=9@;C-=@-,)0)VC-(@A6-"6C67AG>-!A@<A7DC-

I1!+,1*:11'+!,-!7&/(0')!FB!LIUIH1!*2)'!)'1'/)*&!()2.)/41[1:*&!/1!1:((2)0!32)!,-+,A,+:/5!
,-A'10,./02)!.)/-01B!+/0/!4/-/.'4'-0B!0&'2)'0,*/5!10:+,'1B!/-+!,--2A/0,A'!0'*&-252.;!+'A'52(4'-0[/)'!
3:-+/4'-0/5!02!4,11,2-!+'A'52(4'-0!/-+!'11'-0,/5!32)!1*,'-0,3,*!()2.)'11>!!!%&';!()2A,+'!0&'!32:-+/0,2-!
32)!-'?!,+'/1!0&/0!10)'0*&!0&'!,4/.,-/0,2-B!/-+!0&';!5/;!0&'!.)2:-+?2)@!32)!-'/)')#0')4!YE(52)')!
()2.)/41!/1!?'55!/1!3/)#3:0:)'!A,1,2-!4,11,2-1>!%&';!()2A,+'!0&'!4'/-1!02!,-0')()'0!0&'!)'1:501!3)24!
*:))'-05;!2(')/0,-.!4,11,2-1>!P/,-0/,-,-.!0&'1'!*2)'!/*0,A,0,'1B!'A'-!,-!0&'!3/*'!23!*210!2A')):-1!3)24!
4/K2)!4,11,2-1B!&/1!&,.&!(),2),0;!/-+!,1!0&'!4210!'33'*0,A'!?/;!02!4/,-0/,-!C/5/-*'!,-!0&'!)'1'/)*&!
()2.)/4>$g!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$"N2)!C:+.'0!(5/--,-.!(:)(21'1!0&'!*244,00''!1'0!/1,+'!^$FJ!4,55,2-!02!/**2:-0!32)!0&'!4210!5,@'5;!1*'-/),2!,3!

0&,1!()2.)/4!2)!0&'!L'?!]2)5+1!()2.)/4!.2'1!32)?/)+!/0!/!&,.&!3:-+,-.!5'A'5>!
$g!U''!32)!'E/4(5'!0&'!32552?,-.!L/0,2-/5!W'1'/)*&!72:-*,5!)'(2)01O!!&)C&*H4.&=)I%5&+*#.%&)E%$)1!@!G")C*$#-)

*&+)@,*/0)@/.0&/0)3."".%&"!68JJe9B!!)60$E%$'*&/0)!""0""'0&#)%E)1!@!A")!"#$%,-("./")6$%=$*')68JJ"9B!!&)
!""0""'0&#)%E)B*4*&/0).&)1!@!A")@/.0&/0)6$%=$*'")68JJG9B!70J.02)%E)#-0)@/.0&/0)3."".%&)K.$0/#%$*#0A")K$*E#)
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#8G!

%2!1:((2)0!0&'!-'?!1*,'-0,3,*!2((2)0:-,0,'1!23!0&'!*24,-.!+'*/+'B!/-+!02!5/;!0&'!32:-+/0,2-1!32)!
3:0:)'!4,11,2-1!32)!8J8J!/-+!C';2-+B!0&'!*244,00''!)'*244'-+1!1'A')/5!/:.4'-0/0,2-1!02!*2)'!/*0,A,0,'1B!
/1!?'55!/1!124'!-'?!()2.)/41!23!14/55!1*/5'>!%&'1'!/)'!:-)/-@'+!/-+!5,10'+!,-!/5(&/C'0,*/5!2)+')>!
V)2.)/41!0&/0!/)'!-20!4'-0,2-'+!/)'!/11:4'+!02!()2*''+!?,0&!'E,10,-.!C:+.'0!()23,5'1B!1:CK'*0!02!1'-,2)!
)'A,'?!)'*244'-+/0,2-1B!/50&2:.&!0&'!*244,00''!'4(&/1,M'1!0&'!,4(2)0/-*'!23!4/-;!14/55!'5'4'-01!23!
0&'!*2)'!)'1'/)*&!()2.)/41!+'1*),C'+!,-!7&/(0')!F>!

!

).#+%1O:.$-.(CO*%+:(<+%9+"2(

L'?!,-A'104'-01!,-!0&'!I10)2(&;1,*1!%&'2);!V)2.)/4!6I%V9!?,55!C'!/4(5;!)'(/,+!,-!0&'!32)4!23!
-'?!4,11,2-!*2-*'(01!/-+!'-&/-*'+!1*,'-0,3,*!)'0:)-!3)24!'E,10,-.!4,11,2-1>!!I!^<F!4,55,2-!/:.4'-0/0,2-!
2)!8F!(')*'-0!,-*)'/1'!,1!)'*244'-+'+>!
!

6*7$&$#$%&(%7("(5,#,+*(SVK;1#$-"'(01"-*(T"1"L$'$#:((

N2552?,-.!0&'!32:)0&!1')A,*,-.!4,11,2-B!0&'!d:CC5'!U(/*'!%'5'1*2('!6dU%9!,1!-2?!42)'!*/(/C5'!
0&/-!'A')!C'32)'!/-+!,1!'-/C5,-.!1('*0/*:5/)!1*,'-*'B!,-*5:+,-.!2C1')A/0,2-!/0!:50)/A,25'0!?/A'5'-.0&1>!L2!
42)'!1')A,*,-.!4,11,2-1!/)'!(5/--'+B!/-+!LIUI!,-0'-+1!02!+'2)C,0!dU%!)2C20,*/55;!/0!0&'!'-+!23!0&'!
+'*/+'>!%&'!*244,00''!'-+2)1'1!0&,1!+'*,1,2->!P'/-?&,5'B!0&'!)'1:501!3)24!NfUYB!XIcYjB!/-+!0&'!
dU%H1!7214,*!S),.,-1!U('*0)2.)/(&!-2?!1&2?!0&/0!/1!4:*&!*2:5+!C'!5'/)-'+!/C2:0!0&'!:-,A')1'!/0!
:50)/A,25'0!?/A'5'-.0&1B!/1!420,A/0'+!0&'!()2(21/5!/-+!+'A'52(4'-0!23!`]U%!32)!2C1')A/0,2-1!/0!,-3)/)'+!
?/A'5'-.0&1>!%2(,*1!0&/0!/)'!*'-0)/5!02!0&'!1:)A';H1!*244,00''H1!()2(21'+!1*,'-*'!()2.)/4!,-*5:+'!
:-+')10/-+,-.!0&'!&,102);!23!0&'!,-0')./5/*0,*!4'+,:4!/-+!,01!*;*5,-.!,-!/-+!2:0!23!./5/E,'1!/1!?'55!/1!0&'!
'A25:0,2-!23!-2)4/5!10/)1!/-+!./5/E,'1>!!

h';!/+A/-*'1!*2:5+!C'!4/+'!?,0&!/!0'5'1*2('!?,0&!/!=#4'0')#+,/4'0')!/(')0:)'!?,0&!5/).'!3,'5+!23!
A,'?!/-+!3,00'+!?,0&!&,.&#'33,*,'-*;!fi!/-+!2(0,*/5!*/4')/1Z1('*0)2.)/(&1!2(')/0,-.!/0!1&2)0')!
?/A'5'-.0&1!0&/-!dU%>!%&,1!,1!/!*24('55,-.!A,1,2-!0&/0!)'D:,)'1!3:)0&')!0'*&-252.;!+'A'52(4'-0>!!%&'!
*244,00''!&,.&5;!)'*244'-+1!/!42+'10!()2.)/4!23!0'*&-252.;!+'A'52(4'-0!02!C'.,-!4,11,2-!0)/+'#233!
10:+,'1B!,-!(/)0,*:5/)!0&21'!*2-0)/10,-.!*2)2-/.)/(&!/-+!10/)#1&/+'!/(()2/*&'1B!/-+!02!,-A'10!,-!'11'-0,/5!
0'*&-252.,'1!1:*&!/1!+'0'*02)1B!*2/0,-.1B!/-+!2(0,*1B!02!()'(/)'!32)!/!4,11,2-!02!C'!*2-1,+')'+!C;!0&'!8J8J!
+'*/+/5!1:)A';>!I!-20,2-/5!C:+.'0!23!^=J!4,55,2-!32)!0&'!+'*/+'!,1!)'*244'-+'+>!

)

A&#*+2*/$"#*(C*-O&%'%9:(6*B*'%12*&#(

I1!+'1*),C'+!,-!7&/(0')!FB!/!0'*&-252.;!+'A'52(4'-0!./(!&/1!'4').'+!C'0?''-!aR5:'!U@,'1b!
,-A'10,./0,2-1!/-+!4,11,2-#1('*,3,*!+'A'52(4'-0>!%&'!./(!,1!32)4/55;!/112*,/0'+!?,0&!LIUIH1!
0'*&-252.;!)'/+,-'11!5'A'51!<!0&)2:.&!F>!W'1'/)*&!/-+!/-/5;1,1!6WmI9!3:-+,-.!,-!0&,1!()2.)/4!&/1!3/55'-!
,-!)'*'-0!;'/)1>!%&'!*244,00''!)'*244'-+1!0&/0!3:-+,-.!32)!1:*&!4'+,:4#0')4!0'*&-252.;!+'A'52(4'-0!
C'!/:.4'-0'+!/0!0&'!5'A'5!23!!^8!4,55,2-!(')!;'/)!10/)0,-.!'/)5;!,-!0&'!+'*/+'B!)/4(,-.!:(!02!/-!
/:.4'-0/0,2-!23!^$F!4,55,2-!(')!;'/)!C;!8J8$>!
)

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@/.0&/0)64*&D)L0##0$)70,%$#!68JJG9B!/-+!@5,,%$#.&=)70"0*$/-)*&+)K*#*)!&*4(".").&)1!@!G")@/.0&/0)6$%=$*'"D)
C&=.&0")E%$)F&&%J*#.%&)*&+)@(&#-0"."!6$eeg9B!/55!(:C5,1&'+!C;!L/0,2-/5!I*/+'4,'1!V)'11B!]/1&,-.02-B!\>7>!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#8"!

>"L%+"#%+:().#+%1O:.$-.(

I1!+'1*),C'+!,-!7&/(0')!FB!1:((2)0!/-+!,-3)/10):*0:)'!32)!5/C2)/02);!/10)2(&;1,*1!/)'!')2+,-.!C20&!
,-!0&'!L/0,2-/5!c/C2)/02),'1!/-+!,-!:-,A')1,0,'1>!_'0!0&'!*:))'-0!d')1*&'5!4,11,2-B!0&'!-'E0!+'*/+'H1!
`]U%!/-+!IcPIB!/-+!0&'!3:0:)'!TjS!?,55!()2A,+'!:-()'*'+'-0'+!1('*0)21*2(,*!1'-1,0,A,0;!/-+!
)'125:0,2-B!'-/C5,-.!-'?!D:/-0,0/0,A'!+,/.-210,*1!23!0&'!,-0')10'55/)!4'+,:4B!10/)#32)4,-.!)'.,2-1B!/-+!&20!
(5/14/1!,-!/!?,+'!A/),'0;!23!/10)2(&;1,*/5!*2-0'E01>!!],0&!0&'1'!,4()2A'4'-01!,-!1('*0)21*2(,*!
*/(/C,5,0,'1!,-!0&'!1:C4,55,4'0')B!,-3)/)'+B!/-+!j#)/;!)'.,2-1B!'E0)/*0,-.!D:/-0,0/0,A'!,-32)4/0,2-!?,55!,-!
4/-;!*/1'1!C'*24'!5,4,0'+!C;!/A/,5/C5'!@-2?5'+.'!23!/024,*!/-+!425'*:5/)!0)/-1,0,2-!+/0/!/-+!*)211!
1'*0,2-1>!!N:)0&')B!+'0/,5'+!:-+')10/-+,-.!23!4/.-'0,M'+!(5/14/1B!0&'!32)4/0,2-!23!425'*:5'1B!/-+!
*24(5'E!*&'4,*/5!)'/*0,2-1!/0!/!5'A'5!0&/0!*/-!2-5;!C'!2C0/,-'+!'E('),4'-0/55;!,1!23!*'-0)/5!,4(2)0/-*'!02!
,-0')()'0,-.!+/0/!3)24!0&'1'!4,11,2-1>!!

T0!,1!)'*244'-+'+!0&/0!LIUIB!,-!*22)+,-/0,2-!?,0&!\SYB!/11'11!0&'!5'A'5!23!3:-+,-.!/A/,5/C5'!
32)!5/C2)/02);!/10)2(&;1,*1!0&)2:.&!0&'!IVWI!()2.)/4!)'5/0,A'!02!0&'!)'D:,)'4'-01!23!,01!*:))'-0!/-+!
3:0:)'!1('*0)21*2(,*!4,11,2-1>!!!N:-+,-.!0&)2:.&!IVWI!0&/0!,1!/,4'+!/0!4,11,2-#'-/C5,-.!5/C2)/02);!
/10)2(&;1,*1!1&2:5+!C'!/:.4'-0'+!/0!/!5'A'5!)'*244'-+'+!C;!0&,1!1*,'-0,3,*!/11'114'-0>!]&,5'!0&'!*2101!
23!2C0/,-,-.!0&'!+/0/!0&/0!?,55!C'!-''+'+!,-!0&'!*24,-.!+'*/+'!/)'!+,33,*:50!02!'10,4/0'B!/-!,-*)'/1'!23!8F!
(')*'-0!2A')!0&'!*:))'-0!C:+.'0B!2)!/!-20,2-/5!C:+.'0!,-*)'4'-0!23!^8J!4,55,2-!2A')!0&'!+'*/+'B!4/;!C'!
)'D:,)'+>!
!

0,L%+L$#"'(<+%9+"2(

LIUI#1:((2)0'+!C/5522-!/-+!)2*@'0!'E('),4'-01B!@-2?-!*255'*0,A'5;!/1!0&'!1:C2)C,0/5!()2.)/4B!
'-/C5'!1*,'-*'B!+'A'52(!0'*&-252.;B!/-+!()2A,+'!/-!,-A/5:/C5'!0)/,-,-.!.)2:-+!6N,.:)'!">"9>!!!P/-;!
&,.&5;!1:**'113:5!YE(52)')!4,11,2-1B!1:*&!/1!XIcYj!/-+!]PIVB!?')'!()'*'+'+!C;!C/5522-#C2)-'!
2C1')A/0,2-1!/-+!0'*&-252.;!+'42-10)/0,2-1>!!

W'*'-0!'332)01!C;!LIUI!4/-/.'4'-0!&/A'!&/50'+!0&'!52-.!')21,2-!23!0&'!*2)'!1:C2)C,0/5!/-+!
WmI!()2.)/41B!2:0!23!?&,*&!C/5522-!/-+!)2*@'0!(/;52/+!+'A'52(4'-0!,1!3:-+'+B!/-+!0&'1'!()2.)/41!
&/A'!5/).'5;!C''-!)'102)'+>!!d2?'A')B!/++,0,2-/5!)'12:)*'1!/)'!-''+'+!02!1:((2)0!0&'!&,.&#(),2),0;!1*,'-*'!
/)'/1!,+'-0,3,'+!C;!0&,1!1:)A';>!LIUI!1&2:5+!,-A'10,./0'!/-+B!,3!()/*0,*/5!/-+!/332)+/C5'B!,4(5'4'-0!0&'!
2)C,0/5!12:-+,-.!)2*@'0!*/(/C,5,0;!+'1*),C'+!C;!LIUIH1!I10)2(&;1,*1!U2:-+,-.!W2*@'0!I11'114'-0!
%'/4B!?&,*&!?2:5+!()2A,+'!/!3'?!0&2:1/-+!0,4'1!42)'!2C1')A,-.!0,4'!0&/-!-2)4/5!12:-+,-.!)2*@'0!
35,.&01B!.)'/05;!,-*)'/1,-.!0&'!1*,'-*'!0&/0!*/-!C'!/**24(5,1&'+!3)24!)2*@'01>!!%&'!(),2),0;!,-!0&'!C/5522-!
()2.)/4!1&2:5+!C'!02!,-*)'/1'!0&'!5/:-*&!)/0'!/-+!+'A'52(!-'?!(/;52/+1>!!%&'!:50)/52-.#+:)/0,2-!C/5522-!
6fc\R9!()2.)/4!,1!/00)/*0,A'B!C'*/:1'!,0!()2A,+'1!/C2:0!/!3/*02)#23#0&)''!42)'!2C1')A,-.!0,4'!0&/-!
I-0/)*0,*!52-.#+:)/0,2-!C/5522-1!6c\R19!/1!?'55!/1!4,+#5/0,0:+'!52-.#+:)/0,2-!35,.&01B!C:0!,0!,1!'E('-1,A'>!!
S-'!23!0&,1!1:)A';H1!(),2),0;!1*,'-*'!/)'/1B!7PRB!/52-.!?,0&!)'5/0'+!+/)@#4/00')!/-+!*214,*#)/;!+'0'*0,2-!
'E('),4'-01B!&/1!(),4/);!)'D:,)'4'-01!32)!3)'D:'-0!/**'11!/-+!,-*)'/1'+!020/5!2C1')A,-.>!!T3!,0!,1!42)'!
*210#'33'*0,A'!(')!2C1')A,-.!+/;!02!'E(/-+!0&'!c\R!()2.)/4!/-+!,4()2A'!,01!3/*,5,0,'1!/-+!)'*2A');!
)'5,/C,5,0;B!0&'-!0&,1!1&2:5+!&/A'!0&'!&,.&'10!(),2),0;>!

%2!,-*)'/1'!0&'!5/:-*&!)/0'!C;!/C2:0!8F!(')*'-0B!,0!,1!)'*244'-+'+!0&/0!0&'!WmI!()2.)/4!C'!
/:.4'-0'+!C;!^F!4,55,2-!(')!;'/)!02!/**2442+/0'!0&'!1'5'*0,2-!23!/++,0,2-/5!C/5522-!/-+!)2*@'0!
(/;52/+1>!T-!/++,0,2-B!^$J!4,55,2-!(')!;'/)!?,55!C'!-''+'+!02!1:((2)0!0&'!/++,0,2-/5!5/:-*&'1!/-+!
,4()2A'4'-01!,-!,-3)/10):*0:)'>!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#8g!

!

CO*%+:("&/(T%21,#"#$%&(!*#N%+R.((((

I1!+'1*),C'+!,-!7&/(0')!FB!/1!2C1')A/0,2-/5!*/(/C,5,0,'1!/+A/-*'B!0&'!0&'2)'0,*/5!'332)01!)'D:,)'+!
02!/-0,*,(/0'B!:-+')10/-+B!/-+!,-0')()'0!+/0/!C'*24'!42)'!*24(5'E>!!%&'!1*,'-0,3,*!()2.)/41!
)'*244'-+'+!C;!I10)28J$J!,-!4/-;!*/1'1!)'D:,)'!5/).'!*22)+,-/0'+!0&'2);!/-+!*24(:0/0,2-/5!'332)01>!!
%&'1'!/)'!23!/!1*/5'!,-*2-1,10'-0!?,0&!0&'!3:-+,-.!5'A'51!23!0&'!,-+,A,+:/5!,-A'10,./02)!.)/-01!*:))'-05;!
1:((2)0'+!C;!LIUIH1!I10)2(&;1,*1!%&'2);!V)2.)/4>!!YE/4(5'1!23!(/)0,*:5/)!:).'-*;!,-*5:+'!
*214252.,*/5!1,4:5/0,2-1!23!5/).'#1*/5'!10):*0:)'!32)4/0,2-B!42+'5,-.!23!./5/*0,*!352?1!/-+!3''+C/*@B!/-+!
0&'!.'-')/5!)'5/0,A,10,*!1,4:5/0,2-1!23!(&;1,*/5!()2*'11'1!/112*,/0'+!?,0&!0&'!4').')1!23!-':0)2-!10/)1>!

I!LIUI!/--:/5!3:-+,-.!5'A'5!23!^F!4,55,2-B!*/(/C5'!23!1:((2)0,-.!/C2:0!',.&0!-'0?2)@1B!,1!
)'*244'-+'+>!%&'!5'A'5!23!3:-+,-.!1&2:5+!C'!+),A'-!C;!0&'!D:/5,0;!/-+!)'5'A/-*'!02!LIUIH1!4,11,2-1!23!
()2(21/51!)'*',A'+!,-!)'1(2-1'!02!*24('0,0,A'!('')!)'A,'?>!!%&'!-'0?2)@1!1&2:5+!C'!3:-+'+!,-!/++,0,2-!02!
4/,-0/,-,-.!/!&'/50&;!I10)2(&;1,*1!%&'2);!V)2.)/4B!-20!/0!,01!'E('-1'>!
!

!
!"#$%&!'('!K0+3<5!89!-52!L0,,883"L8:32!.37-:+623-!J%IJ>&!NJL78,+-2!%0;.862-2:!98:!

I8768,84DP!J7-:8C5D7.<7P!03;!>.99+72!&6.77.83V!.3!)BBR(!I:2;.-Z!]J?JF#?!IFG[KF$I?Q(!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#8e!

"6G@DD6;F7=9@;C-L@A-,6J-NA@B;FW%7C6F-)G=9H9=96C/&7A<6-!A@U6G=C-

<+$%+$#:(=(3>"+9*?(W+%,&/4F(>"+9*(0:&%1#$-(0,+B*:(C*'*.-%1*(3>00C4(

%&'!c/).'!U;-2(0,*!U:)A';!%'5'1*2('!6cUU%9!?2:5+!'4(52;!0&'!4210!/4C,0,2:1!2(0,*/5!1@;!
1:)A';!/(()2/*&!;'0!/-+!?2:5+!)'A25:0,2-,M'!,-A'10,./0,2-1!23!0)/-1,'-0!(&'-24'-/>!T0!?2:5+!/++)'11!0&'!
()'11,-.!/-+!3:-+/4'-0/5!D:'10,2-!23!?&;!0&'!'E(/-1,2-!)/0'!23!0&'!:-,A')1'!,1!/**'5')/0,-.B!/-+!?2:5+!
0/*@5'!/!C)2/+!)/-.'!23!(),2),0;!1*,'-*'!D:'10,2-1!)/-.,-.!3)24!:-+')10/-+,-.!0&'!10):*0:)'!23!2:)!./5/E;!
02!'5:*,+/0,-.!0&'!(&;1,*1!23!10/)1>!!!cUU%!6N,.:)'!">g9!2('-1!/!-'?!?,-+2?!2-!0&'!0,4'#A/),/C5'!:-,A')1'!
/-+!0&')'32)'!()24,1'1!+,1*2A'),'1!;'0!02!,4/.,-'+>!!!!cUU%H1!2C1')A/0,2-1!)'('/0'+5;!*2A')!5/).'!/)'/1!23!
1@;!32552?,-.!/!()'2)+/,-'+!/-+!2(0,4,M'+!1'D:'-*'!02!*)'/0'!/!+/0/!1'0!0&/0!/++)'11'1!/!4/K2),0;!23!UNV#
,+'-0,3,'+!D:'10,2-1>!!!

cUU%H1!+/)@!'-').;!()2.)/4!*'-0')1!2-!:1,-.!?'/@!.)/A,0/0,2-/5!5'-1,-.!02!*2-10)/,-!0&'!)/0'!23!
.)2?0&!23!5/).'#1*/5'!10):*0:)'B!/1!?'55!/1!+'0'*0,-.!1:(')-2A/!'E(521,2-1>!!!N2)!0&'1'!10:+,'1!cUU%H1!+/0/!
/)'!/-!'11'-0,/5!*24(5'4'-0!02!0&'!-'/)#,-3)/)'+!4'/1:)'4'-01!(')32)4'+!C;!]NTWU%!3)24!1(/*'>!!!
cUU%H1!+/0/!1'0!?2:5+!(')4,0!C20&!)'/5#0,4'!,-A'10,./0,2-1!32)!10:+;,-.!A/),/C5'!2CK'*01!/-+!/!A/10!
/)*&,A'!0&/0!?,55!C'!4,-'+!3/)!,-02!0&'!3:0:)'>!T-!0,4'#+24/,-!10:+,'1B!cUU%H1!1('*,3,*!.2/51!,-*5:+'!
4/((,-.!23!-'/)#Y/)0&!2CK'*01!6/1!4/-+/0'+!C;!72-.)'119B!1:(')-2A/1B!./44/#)/;!C:)101B!A/),/C5'!10/)1B!
/-+!&,.&#'-').;!0)/-1,'-01>!T01!/)*&,A/5!1*,'-*'!?,55!,-*5:+'!4/((,-.!0&'!P,5@;!]/;!/-+!0&'!+,10/-0!
:-,A')1'B!*)'/0,-.!/-!/**:)/0'!(&2024'0),*!/-+!/10)24'0),*!+/0/!1'0B!10:+;,-.!10'55/)!@,-'4/0,*1B!/-+!
(')32)4,-.!/!*'-1:1!23!0&'!125/)!-',.&C2)&22+>!T0!,1!/512!1''-!/1!/!(),4'!+,1*2A');!'-.,-'>!!

cUU%!,1!()2(21'+!/1!/-!g>=#4'0')!0'5'1*2('!02!C'!1,0'+!,-!7&,5'>!T0!,1!1('*,/55;!+'1,.-'+!02!
()2+:*'!'E*'55'-0!,4/.'1!2A')!/!A');!?,+'!<>F#+'.)''!3,'5+!23!A,'?>!T0!?,55!,4/.'!0&'!1@;!)'('/0'+5;!,-!1,E!
*252)1!,-!/-+!-'/)!0&'!A,1,C5'!C/-+!6J><!02!$>J!4,*)24'0')9>!SA')!,01!5,3'0,4'!23!$J!;'/)1B!,0!?,55!2C1')A'!

!
!"#$%&!'(@!!K??E!507!0!-5:22"6.::8:!;27.43!/.-5!-52!C:.60:D!03;!-2:-.0:D!6.::8:!<86L.32;!03;!<07-!

9:86!0!7.34,2!L,03Y(![:2,.6.30:D!4:.3;.34!.7!0,:20;D!+3;2:/0D!03;!-52!72<83;0:D!6.::8:!507!0,78!

L223!<07-(!J3!.6C8:-03-!9.4+:2!89!62:.-!98:!0!7+:12D!-2,27<8C2!.7!-52!2-23;+2P!/5.<5!.7!-52!C:8;+<-!

89!-52!9.2,;!89!1.2/!03;!-52!0:20(!E5.7!.7!T)B!6
)
!;24:22

)!
98:!K??E(!E52!T!#[M!<062:0!/.,,!:20;!8+-!.3!

,277!-503!)!72<83;7!212:D!UA!72<83;7P!03;!68:2!-503!UBB!C2-0LD-27!89!;0-0!/.,,!L2!0<<+6+,0-2;!

812:!-52!UB"D20:!C:8\2<-!,.92-.62(!E52!,.6.-.34!6043.-+;2!.3!0!7.34,2!1.7.-!.7!:!b!)W(A(!E52!<062:0!

C.M2,!7<0,2!.7!:8+45,D!B()!0:<72<83;P!03;!-52!62;.03!722.34!0-!-52!7.-2!.7!:8+45,D!B(S'!0:<72<83;(!

I:2;.-Z!K??E!I8:C8:0-.83(
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<J!

'/*&!)'.,2-!23!0&'!1@;!$JJJ!1'(/)/0'!0,4'1>!%&'!$JJJ!1'(/)/0'!,4/.'1!?,55!C'!:1'+!02!4/@'!/!a*214,*!
42A,'b!02!1'/)*&!32)!2CK'*01!0&/0!42A'!2)!?&21'!C),.&0-'11!A/),'1>!R;!/++,-.!0&'1'!,4/.'1B!,0!?,55!/512!
()2+:*'!/!A');!+''(!4/(!23!)2:.&5;!&/53!23!0&'!'-0,)'!1@;>!!cUU%!?,55!()2+:*'!/!*/5,C)/0'+!+/0/!1'0!/-+!
/-/5;1,1!02251!32)!0&'!/10)2-24;!/-+!/10)2(&;1,*1!*244:-,0;>!T0!?,55!/512!3/*,5,0/0'!0&'!*)'/0,2-B!C;!
)'1'/)*&')1!2:01,+'!0&'!()2K'*0B!23!/++,0,2-/5!1*,'-*'!()2+:*01!0&/0!4/;!C'!,-*2)(2)/0'+!,-02!0&'!cUU%!
+/0/!1;10'4>!%&'!+/0/!?,55!C'!2('-!/**'11!?,0&!-2!()2(),'0/);!('),2+!32)!f>U>!/-+!7&,5'/-!/10)2-24')1Q!
20&')!-2-#f>U>!(/)0-')1!0&/0!K2,-!?,55!C'!'E('*0'+!02!*2-0),C:0'!02!0&'!*210!23!2(')/0,2-1>!cUU%!?/1!
*2-*',A'+!/1!/!K2,-0!LUN#\SY!()2K'*0B!?,0&!0&'!5/00')!0/@,-.!)'1(2-1,C,5,0;!32)!0&'!*/4')/>!T0!&/1!
C'-'3,0'+!3)24!(),A/0'!+2-/0,2-1!/-+!&/1!/*D:,)'+!,-0')-/0,2-/5!(/)0-')1>!%&'!*24C,-'+!(),4/);#0')0,/);!
4,))2)!&/1!C''-!*/10>!!

%&'!0'*&-,*/5!),1@!23!cUU%!/1!+'0')4,-'+!C;!0&'!1:)A';H1!*210!/-+!0'*&-,*/5!'A/5:/0,2-!67I%Y9!
()2*'11!?/1!)/0'+!/1!4'+,:4!52?>!%&'!*244,00''!+,+!,+'-0,3;!/++,0,2-/5!),1@!?,0&!'10/C5,1&,-.!+/0/!
4/-/.'4'-0!/-+!/)*&,A,-.!1230?/)'!'-A,)2-4'-01!/+'D:/0'!02!/*&,'A,-.!0&'!1*,'-*'!.2/51!/-+!'-./.,-.!
0&'!/10)2-24,*/5!*244:-,0;>!%&'!/(()/,1'+!*2-10):*0,2-!*210!,1!^=GF!4,55,2-!?,0&!/!0,4'!02!*24(5'0,2-!
23!$$8!42-0&1>!%&'!*244,00''!)'*244'-+1!0&/0!cUU%!C'!10/)0'+!/1!122-!/1!(211,C5'B!?,0&B!/1!()2(21'+!
C;!0&'!()2K'*0B!0?2#0&,)+1!23!0&'!*2-10):*0,2-!*2101!C2)-'!C;!0&'!LUN!0&)2:.&!,01!PWYN7!5,-'!/-+!/!
D:/)0')!C;!0&'!\SY!:1,-.!P/K2)!T0'4!23!YD:,(4'-0!6PTY9!3:-+1>!%&'!'10,4/0'+!2(')/0,2-1!*210!,1!^=8!
4,55,2-!(')!;'/)!2A')!,01!$J#;'/)!5,3'0,4'B!23!?&,*&!)2:.&5;!^8g!4,55,2-!,1!()2(21'+!02!C'!C2)-'!C;!0&'!
f>U>!/.'-*,'1[0&'!*244,00''!)'*244'-+1!0?2#0&,)+1!23!0&'!3'+')/5!1&/)'!23!2(')/0,2-1!*2101!C'!C2)-'!C;!
LUN!/-+!2-'!0&,)+!C;!\SY>!T0!,1!)'*244'-+'+!0&/0!/-;!'E0'-+'+!4,11,2-!1&2:5+!2-5;!&/(('-!32552?,-.!/!
1:**'113:5!1'-,2)!)'A,'?>!R;!,01!A');!-/0:)'!cUU%!?,55!10,4:5/0'!/!5/).'!-:4C')!23!32552?#:(!10:+,'1B!
'1('*,/55;!23!/!1('*0)21*2(,*!*&/)/*0')>!%&'!(5/--,-.!/-+!/+4,-,10)/0,2-!23!/-!2(0,4,M'+!(5/-!32)!32552?#
:(!10:+,'1!?,0&,-!0&'!(:C5,*#(),A/0'!2(0,*/5#,-3)/)'+!1;10'4!*2:5+!C'!*/)),'+!2:0!C;!0&'!L/0,2-/5!S(0,*/5!
I10)2-24;!SC1')A/02);!6LSIS9>!

%&'!02(!)/-@!23!cUU%!,1!/!)'1:50!23!,01!*/(/*,0;!02!/++)'11!12!4/-;!23!0&'!,+'-0,3,'+!1*,'-*'!.2/51!
/-+!,01!/+A/-*'+!10/0'!23!0'*&-,*/5!)'/+,-'11>!!
)

<+$%+$#:(E(3>"+9*?(W+%,&/4F(M$/K0-"'*(A&&%B"#$%&.(<+%9+"2(

U*,'-*'!/-+!0'*&-252.;!/)'!'A25A,-.!)/(,+5;>!!Y/*&!+'*/+'B!-'?!+,1*2A'),'1!2('-!-'?!
2((2)0:-,0,'1B!/-+!1*,'-0,101!/-+!'-.,-'')1!3,-+!-2A'5!/-+!,--2A/0,A'!/(()2/*&'1!02!+'1,.-,-.!,-10):4'-01>!!
]&,5'!0&')'!/)'!)'.:5/)5;!*24('0'+!2((2)0:-,0,'1!2-!0,4'1*/5'1!1&2)0')!0&/-!/!+'*/+'!32)!42+')/0'#1*/5'!
4,11,2-1!,-!1(/*'B!2-!0&'!.)2:-+!0&')'!,1!-2!()2.)/4!0&/0!*/-!*24('0'!/-+!1'5'*0!4,+#1*/5'!()2K'*01!C/1'+!
2-!1*,'-0,3,*!4'),0!/-+!0'*&-,*/5!)'/+,-'11!/1!,-10):4'-01!4/0:)'!/-+!1*,'-*'!/+A/-*'1>!!%&'!*244,00''!
?/1!,4()'11'+!C;!0&'!5/).'!-:4C')!23!?&,0'#(/(')!1:C4,11,2-1!32)!4,+#1*/5'!.)2:-+#C/1'+!()2K'*01!0&/0!
233')!*24('55,-.!1*,'-*'!/-+!-2A'5!0'*&-,*/5!/(()2/*&'1!C:0!0&/0!*/--20!C'!'A/5:/0'+!?,0&2:0!/!()2(')!
1*,'-0,3,*!/-+!0'*&-,*/5!('')!)'A,'?>!!!

%&'!*244,00''!)'*244'-+1B!/1!,01!1'*2-+#&,.&'10!(),2),0;B!/!*24('0'+!()2.)/4B!C/1'+!2-!
LIUIH1!&,.&5;!1:**'113:5!YE(52)')!42+'5B!0&/0!?2:5+!'-/C5'!42+')/0'#1*/5'!()2K'*01!02!C'!3)'D:'-05;!
1'5'*0'+!0&)2:.&!('')!)'A,'?>!!!c,@'!0&'!YE(52)')!()2.)/4B!/!4,+#1*/5'!,-10):4'-0/0,2-!/-+!3/*,5,0;!
()2.)/4!/0!LUN[/!()2.)/4!0&/0!0&'!*244,00''!*/551!0&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4[?2:5+!
()2A,+'!3,)10#*5/11!1*,'-*'!/0!42+')/0'!*210!/-+!?2:5+!/++)'11!0&'!-''+!02!,-A25A'!/-+!0)/,-!10:+'-01!,-!
'E('),4'-0!+'1,.-!/-+!,-10):4'-0/0,2->!!!!

%&'!-''+!32)!1:*&!/!()2.)/4!,1!+),A'-!C;!0&'!3/*0!0&/0!LUN!I10)2-24;!6LUN#IU%9!+2'1!-20!&/A'!
/!32)4/5!4'*&/-,14!32)!*24('0,-.!()2(21/51!,-!0&'!(),*'!)/-.'!C'0?''-!0&'!P/K2)!W'1'/)*&!
T-10):4'-0/0,2-!6PWT9!()2.)/4!65'11!0&/-!^=!4,55,2-9!/-+!0&'!PWYN7!5,-'!6.)'/0')!0&/-!^$<F!4,55,2-!,-!
N_8J$J9>!!T0!+2'1!/**'(0!:-125,*,0'+!()2(21/51!,-!0&'!4,+#1*/5'!*/0'.2);B!1'A')/5!23!?&,*&!&/A'!C''-!
3:-+'+B!C:0!?,0&2:0!0&'!&'/+#02#&'/+!*24('0,0,A'!('')!)'A,'?!0&/0!'-1:)'1!0&/0!0&'!&,.&'10#(),2),0;!-''+1!
/)'!4'0>!%&'!*244,00''!0&')'32)'!)'*244'-+1!0&'!'10/C5,1&4'-0!23!/!*24('0'+!P,+#U*/5'!T--2A/0,2-1!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<$!

V)2.)/4!32)!,-10):4'-0/0,2-!/-+!3/*,5,0,'1!,-!2)+')!02!*/(,0/5,M'!2-!/!5/).'!A/),'0;!23!'E*,0,-.!1*,'-*'!
2((2)0:-,0,'1!2A')!0&'!:(*24,-.!+'*/+'>!!!

%&'!()2.)/4!1&2:5+!,11:'!)2:.&5;!/--:/5!*/551!32)!()2(21/51!,-!0?2!*/0'.2),'1O!6$9!*2-*'(0:/5!/-+!
()'5,4,-/);!+'1,.-!/*0,A,0,'1!/-+!689!+'0/,5'+!+'1,.-!/-+!*2-10):*0,2-!()2K'*01>!!T4(2)0/-0!'5'4'-01!23!0&'!
()2.)/4!,-*5:+'!10/-+/)+!('')!)'A,'?!/-+!1'5'*0,2-!*),0'),/!?,0&!1('*,/5!/00'-0,2-!02!1*,'-0,3,*!4'),0B!
)'5'A/-*'!02!*244:-,0;#'10/C5,1&'+!10)/0'.,*!.2/51!/-+!)2/+4/(1B!()2K'*0!4/-/.'4'-0B!/-+!(5/--,-.!32)!
C20&!2(')/0,2-1!/-+!+/0/!/)*&,A,-.!3:-+,-.>!!I!('),2+,*!)'A,'?!23!2-.2,-.!()2K'*01!?,0&!*5'/)5;!10/0'+!
()2*'+:)'1!32)!3:-+,-.!*2-0,-:/0,2-!2)!0')4,-/0,2-!,1!)'*244'-+'+>!72#3:-+,-.!23!4,+#1*/5'!()2K'*01!
3)24!-2-#LUN!12:)*'1!?2:5+!C'!/552?'+!C:0!-20!)'D:,)'+>!%&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!3:-+,-.!
5,-'!1&2:5+!C'!'10/C5,1&'+!/0!/!5'A'5!0&/0!'-/C5'1!0&'!1'5'*0,2-!23!/!4,-,4:4!23!1'A'-!1:*&!()2K'*01!
1(/--,-.!/!)/-.'!23!1*/5'1!2A')!0&'!+'*/+'[/!)/0'!0&/0!()2A,+'1!)'.:5/)!2((2)0:-,0,'1!/-+!/**24(5,1&'1!/!
C)2/+!)/-.'!23!1*,'-*'>!!

S3!0&'!8e!()2(21/51!32)!.)2:-+#C/1'+!4,+#1*/5'!()2K'*01!1:C4,00'+!/1!?&,0'!(/(')1!02!0&'!1:)A';B!
/!1:C1'0!?/1!*2-1,+')'+!*24('55,-.!C;!0&'!*244,00''>!!I50&2:.&!,0!,1!-20!/(()2(),/0'!32)!0&'!*244,00''!02!
)/-@!*2-*'(01!32)!/!*24('0'+!5,-'B!,0!5,101!,-!%/C5'!">$!0&'!/*0,A,0,'1!,0!32:-+!*24('55,-.>!!!!%&'!,-+,*/0'+!
*210!*/0'.2),'1!/)'!C/1'+!2-!1:C4,00'+!+'1*),(0,2-1!/-+!-20!2-!/-;!,-+'('-+'-0!*244,00''!)'A,'?>!
I(('-+,E!\!()2A,+'1!/++,0,2-/5!C/*@.)2:-+!,-32)4/0,2-!2-!0&'1'!()2K'*01>!!S0&')!'E/4(5'1!4/;!C'!
32:-+!,-!0&'!VVV!)'(2)01>!P/-;!1,4,5/)!,-10):4'-0!/-+!14/55#3/*,5,0;!*2-*'(01!?,55!:-+2:C0'+5;!'4').'!
2A')!0&'!+'*/+'>!T0!,1!,4(2)0/-0!0&/0!0&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!4/,-0/,-!/!C/5/-*'!C'0?''-!5/).'!
/-+!14/55!()2K'*01>!!T-+''+B!1:*&!/!()2.)/4!,-!LUN#IU%!*2:5+!0/@'!2-!124'!23!0&'!5/).')!I+A/-*'+!
%'*&-252.,'1!/-+!T-10):4'-0/0,2-!6I%T9!()2K'*01B!12!0&/0!I%T!?2:5+!'4(&/1,M'!/+A/-*'+!0'*&-252.;!
+'A'52(4'-0!02.'0&')!?,0&!,-10):4'-0/0,2-!C'52?!n!^8!4,55,2->!

%&'!)'*244'-+'+!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!,1!/,4'+!(),4/),5;!/0!,-10):4'-0/0,2-!/-+!
3/*,5,0,'1!,-!2)+')!02!C'!*2-1,10'-0!?,0&!0&'!.2/51!23!0&'!()2.)/4!/0!LUNH1!\,)'*02)/0'!23!P/0&'4/0,*/5!/-+!
V&;1,*/5!U*,'-*'1!6LUN#PVU9!/-+!?,0&!0&'!)'*244'-+/0,2-1!23!0&'!L/0,2-/5!U*,'-*'!R2/)+!6LUR9$e!/-+!
LW7!)'(2)01B!C:0!()2(21/51!32)!20&')!0;('1!23!,-,0,/0,A'1!,-!0&,1!*210!)/-.'!*2:5+!C'!*2-1,+')'+!32)!3:-+,-.!
,3!0&';!()'1'-0!/-!'1('*,/55;!*24('55,-.!1*,'-0,3,*!*/1'>!

%2!1:((2)0!0&'!*244,00''H1!)'*244'-+/0,2-B!/54210!^=JJ!4,55,2-!?2:5+!C'!-''+'+!,-!0&,1!5,-'!
2A')!0&'!+'*/+'B!,-!/++,0,2-!02!0&'!3:-+1!-''+'+!02!*24(5'0'!1,4,5/)!()2K'*01!/5)'/+;!10/)0'+>!%&'!
*244,00''!)'*244'-+1!3:-+,-.!23!0&,1!()2.)/4!/0!/!5'A'5!0&/0!C:,5+1!:(!02!^=J!4,55,2-!(')!;'/)!C;!4,+#
+'*/+'!6/++,0,2-/5!3:-+1!2A')!0&'!+'*/+'!?2:5+!3/55!C'0?''-!^e<!4,55,2-!/-+!^8JJ!4,55,2-9>!%&'!*:))'-0!
5'A'5!23!3:-+,-.!32)!4,+#1*/5'!()2K'*01!,-!LUN#IU%B!?&,*&!2**:)1!2-!/-!/+!&2*!C/1,1B!,1!'10,4/0'+!/0!
)2:.&5;!^$g!4,55,2-!(')!;'/)B!,-*5:+,-.!124'!+'1,.-!/-+!+'A'52(4'-0!?2)@!32)!cUU%B!XUP%B!/-+!UhI>!

!
%&'!(),-*,(/5!)/0,2-/5'!32)!0&'!*244,00''H1!)/-@,-.!23!0&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!,1!0&'!

*24('55,-.!-:4C')!23!&,.&5;!()24,1,-.!()2K'*01!?,0&!*2101!C'0?''-!0&'!PWT!/-+!PWYN7!C2:-+/),'1B!
(5:1!0&'!+,A')1,0;!/-+!0,4'5,-'11!23!0&'!1*,'-*'!0&/0!0&';!*2:5+!/*&,'A'>!%&')'!/)'!/+A/-0/.'1!02!(:00,-.!
0&,1!()2.)/4!/0!0&'!LUN#PVU!5'A'5!?&')'!,0!?2:5+!1')A'!/55!0&'!+,A,1,2-1B!/-+!/512!0&21'!02!(:00,-.!,0!/0!
0&'!LUN#IU%!5'A'5>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$eL/0,2-/5!U*,'-*'!R2/)+B!@/.0&/0)*&+)C&=.&00$.&=)F&E$*"#$5/#5$0)E%$)#-0)MN"#)<0&#5$(B!L/0,2-/5!U*,'-*'!

N2:-+/0,2-B!I)5,-.02-B!iI!68JJ89Q!L/0,2-/5!W'1'/)*&!72:-*,5B!!+J*&/0+)70"0*$/-)F&"#$5'0&#*#.%&)*&+)I*/.4.#.0"B!
%&'!L/0,2-/5!I*/+'4,'1!V)'11B!]/1&,-.02-B!\>7>B!68JJG9>!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<8!

<+$%+$#:(H(3>"+9*?(W+%,&/4F(<"+#$-$1"#$%&($&("(W$"&#(0*92*&#*/(M$++%+(C*'*.-%1*(3W0MC4(

c/).'!0'5'1*2('1!,-!0&'!g#!02!$J#4'0')!*5/11!&/A'!)'A25:0,2-,M'+!0&'!?2)5+!23!2(0,*/5!/-+!-'/)#
,-3)/)'+!/10)2-24;>!!L'?5;!+'A'52('+!/+/(0,A'!2(0,*1!1;10'41B!?&,*&!)'42A'!,4/.'!+,102)0,2-1!*/:1'+!
C;!0&'!/0421(&')'B!&/A'!4/+'!0&'4!'A'-!42)'!(2?')3:5>!!I10)2-24')1!/)'!(2,1'+!02!0/@'!0&'!-'E0!4/K2)!
10'([/+/(0,A'!2(0,*1!0'5'1*2('1!?,0&!<!0,4'1!0&'!+,/4'0')B!$J!0,4'1!0&'!2(0,*/5!*255'*0,-.!/)'/B!/-+!:(!02!
gJ!0,4'1!0&'!-'/)#,-3)/)'+!1'-1,0,A,0;!*24(/)'+!02!'E,10,-.!0'5'1*2('1>!!%&'1'!X,/-0!U'.4'-0'+!P,))2)!
%'5'1*2('1!6XUP%19!?,55!C'!'11'-0,/5!02!:-+')10/-+,-.!0&'!+,10/-0!./5/E,'1!+,1*2A')'+!C;!`]U%!/-+!02!
2C0/,-,-.!1('*0)/!23!0&'!3/,-0!0)/-1,'-01!32:-+!C;!cUU%B!/-+!0&';!?,55!C'!0)/-132)4/0,A'!32)!/!C)2/+!)/-.'!
23!1*,'-*'!/,4'+!/0!:-+')10/-+,-.!0/).'01!)/-.,-.!3)24!10/)1!/-+!'E2(5/-'01!02!C5/*@!&25'1>!I50&2:.&!0&';!
?,55!3:-*0,2-!/1!2C1')A/02),'1B!0&';!/)'!,-0'.)/5!(/)01!23!'/*&!23!0&'!1:)A';H1!0/).'0!1*,'-*'!/)'/1!/1!
'E(5/,-'+!,-!7&/(0')1!$!/-+!8>!!S(')/0,-.!,-!0&'!2(0,*/5!/-+!,-3)/)'+!6/0!J><!02!8>F!4,*)2-19B!0&'!XUP%1!

EJQK&!'(U!![:8\2<-7!E58+45-!I86C2,,.34!98:!-52!*.;"?<0,2!"33810-.837![:84:06 N.3!0,C50L2-.<0,!8:;2:V!

!

V)2K'*0!L/4'! U*,'-*'!X2/5! 7210!W/-.'/!

R,.!R/);2-!S1*,55/0,2-!U('*0)21*2(,*!
U:)A';!

\'0')4,-'!0&'!*/:1'!23!0&'!/**'5')/0,2-!23!
0&'!:-,A')1'>!

f((')!

7214,*!P,*)2?/A'!R/*@.)2:-+!
P'/1:)'4'-01!

\'0'*0!0&'!1,.-/0:)'!23!,-35/0,2-!/-+!()2C'!
'E20,*!(&;1,*1!,-!0&'!'/)5,'10!424'-01!23!
0&'!:-,A')1'>!

P,++5'!

YE2(5/-'0!T-,0,/0,A'1! \'A'52(!)/+,/5#A'52*,0;!1:)A';1!/-+!
1('*0)24'0')1!02!+'0')4,-'!0&'!()2(')0,'1!
23!'E0)/125/)!(5/-'01Q!:-+')10/-+!
'E0)/M2+,/*/5!5,.&0!5'A'51>!

P,++5'!/-+!
c2?')!

N)'D:'-*;!I.,5'!U25/)!W/+,20'5'1*2('! f-+')10/-+!0&'!U:-H1!/0421(&')'>! f((')!

d,.&#I50,0:+'!]/0')!7')'-@2A!YE('),4'-0! P/(!0&'!&,.&#'-').;!6o$!%'i9!./44/#)/;!
1@;>!

c2?')!

d;+)2.'-!Y(2*&!23!W',2-,M/0,2-!I))/;! \'0')4,-'!&2?!0&'!:-,A')1'!,1!,2-,M'+!
/30')!0&'!32)4/0,2-!23!0&'!3,)10!10/)1!

f((')!

L'E0!X'-')/0,2-!I+/(0,A'!S(0,*1!U;10'41! Y-/C5'!-'/)#,-3)/)'+!/-+!A,1,C5'!
?/A'5'-.0&!,4/.,-.!/-+!1('*0)21*2(;!/0!
1(/0,/5!)'125:0,2-!C'00')!0&/-!0&/0!23!dU%!02!
/++)'11!/!C)2/+!1*,'-*'!()2.)/4!3)24!
'E2(5/-'0!10:+,'1!02!./5/E;!32)4/0,2->!

P,++5'!/-+!
f((')!

L2)0&!I4'),*/-!L/-2&')0M!SC1')A/02);!
32)!X)/A,0/0,2-/5!]/A'1!

\'0'*0!.)/A,0/0,2-/5!?/A'1!3)24!0&'!'/)5;!
:-,A')1'!0&)2:.&!(:51/)!0,4,-.>!

f((')!

!
0!B))+8X!YZ[!(.**.",!-"!Y&[[!(.**.",D!!(.;;*+X!Y&T!(.**.",!-"!YZ[!(.**.",D!*"5+8X!\Y&T!(.**.",!5<+8+!3"2-2!
08+!-"-0*!)8"L+3-!3"2-2%!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<<!

'E*'5!/0!&,.&!1('*0)/5!/-+!1(/0,/5!)'125:0,2-!1('*0)21*2(;!/-+!?,55!&/A'!/!)'5/0,2-1&,(!02!`]U%!1,4,5/)!02!
0&/0!23!0&'!g#!02!$J#4'0')#*5/11!0'5'1*2('1!02!dU%>8J!!

],0&!'A');!'-2)42:1!5'/(!,-!1'-1,0,A,0;!*24'1!-'?!+,1*2A'),'1!?'!*/--20!/-0,*,(/0'B!C:0!0&'!
C)2/+!,4(/*0!0&'!XUP%1!?,55!&/A'!2-!0&';!1:)A';H1!,+'-0,3,'+!1*,'-*'!D:'10,2-1!,1!*5'/)>!!!%&'!A');!3,)10!
./5/E,'1!,-!0&'!:-,A')1'!0&/0!?,55!C'!32:-+!C;!`]U%!?,55!)'D:,)'!XUP%1!32)!32552?#:(!12!/1!02!+'0')4,-'!
0&',)!,-0')-/5!+;-/4,*/5!()2(')0,'1!C;!10:+;,-.!0&'!C:5@!420,2-1!23!10/)1!,-!/!?/;!0&/0!*24(5'4'-01!0&'!
./1!2C1')A/0,2-1!23!IcPI>!XUP%1!?2:5+!/512!42-,02)!&2?!0&'!*&'4,*/5!'5'4'-01!/)'!C:,50!:(>!%&',)!
1:(')C!1(/0,/5!)'125:0,2-!/-+!/10)24'0),*!*/(/C,5,0,'1!?2:5+!'-/C5'!0&'4!02!32552?!0&'!2)C,01!23!,-+,A,+:/5!
10/)1!/)2:-+!0&'!1'A')/5#4,55,2-#125/)#4/11!C5/*@!&25'!,-!0&'!*'-0')!23!2:)!P,5@;!]/;!./5/E;!12!/1!02!
2C0/,-!()'*,1,2-!4'/1:)'4'-01!23!3:-+/4'-0/5!./5/*0,*!(/)/4'0')1>!!\,)'*0!,4/.,-.!23!'E2(5/-'0!1;10'41!
:1,-.!0&'!/+A/-*'+!/+/(0,A'!2(0,*1!*/4')/1!2-!0&'1'!0'5'1*2('1!?2:5+!/512!C'!/-!'E*,0,-.!/)'/!23!10:+;B!
.,A'-!0&/0!XUP%1!?,55!&/A'!0&'!&,.&'10!/-.:5/)!)'125:0,2-!,-!0&'!A,1,C5'!0&)2:.&!,-3)/)'+!23!/-;!'E,10,-.!
2)!(5/--'+!3/*,5,0;B!.)2:-+!2)!1(/*'>!%&';!?2:5+!/512!C'!/C5'!02!10:+;!0&'!)'35'*0'+!,-3)/)'+!'4,11,2-!23!
(5/-'01!,-!0&'!&/C,0/C5'!M2-'>!%&'!/C,5,0;!23!/!XUP%!02!(')32)4!+,)'*0!1('*0)21*2(;!2-!A');!3/,-0!./5/E,'1!
?2:5+!C'!*):*,/5!,-!'332)01!02!'5:*,+/0'!0&'!()2(')0,'1!23!+/)@!4/00')!/-+!4').,-.!C5/*@!&25'1>!%&'1'!
0'5'1*2('1!?2:5+!0)/-132)4!:-+')10/-+,-.!23!10'55/)!/10)2-24;!C;!0/@,-.!&,.&#+,1(')1,2-!1('*0)/!23!52*/5!
10/)1B!4/((,-.!0&'!352?!23!./1!,-02!/-+!2:0!23!4/11,A'!./5/E,'1!+:),-.!0&',)!32)4/0,A'!10/.'B!/-+!10:+;,-.!
0&'!32)4/0,2-!23!()202(5/-'0/);!1;10'41>!!!

I1!+,1*:11'+!,-!7&/(0')!<B!0&')'!/)'!0&)''!()2K'*01!:-+')?/;!,-!0&'!?2)5+!02!*2-10):*0!/-+!2(')/0'!
/!-'?!.'-')/0,2-!23!'E0)'4'5;!5/).'!0'5'1*2('1!?,0&!+,/4'0')1!,-!0&'!)/-.'!23!8<!02!=8!4'0')1!6N,.:)'!
">e9>!%&'!X,/-0!P/.'55/-!%'5'1*2('!6XP%9!,1!*24(21'+!23!1'A'-!g>=#4'0')!4,))2)1!/-+!&/1!/-!/(')0:)'!
'D:,A/5'-0!02!/!1,-.5'!8<#4'0')!4,))2)Q!,0!?,55!C'!1,0'+!/0!0&'!c/1!7/4(/-/1!SC1')A/02);!67&,5'9>!%&'!
XP%!+'1,.-!C:,5+1!2-!0&'!1:**'11!23!0&'!0?2!G>F#4'0')!P/.'55/-!%'5'1*2('1>!%&'!%&,)0;#P'0')!
%'5'1*2('!6%P%9!,1!*24(21'+!23!/54210!FJJ!$>==#4'0')!1'.4'-01B!&/1!/-!/(')0:)'!'D:,A/5'-0!02!/!1,-.5'!
4,))2)!<J!4'0')1!,-!+,/4'0')B!/-+!?,55!C'!1,0'+!/0!P/:-/!h'/!6d/?/,,9>!T0!C:,5+1!2-!0&'!1:**'11!23!0&'!0?2!
$J#4'0')!h'*@!%'5'1*2('1>!%&'!Y:)2('/-!YE0)'4'5;!c/).'!%'5'1*2('!6Y#Yc%9!&/1!/!1'.4'-0'+!4,))2)!
+'1,.-!?,0&!/-!/(')0:)'!'D:,A/5'-0!02!/!1,-.5'!4,))2)!=8!4'0')1!,-!+,/4'0')>!T01!)'*244'-+'+!1,0'!,1!/0!
7'))2!I)4/M2-'1!,-!7&,5'>!%&'!()2K'*0!,1!5'+!C;!0&'!Y:)2('/-!U2:0&')-!SC1')A/02);!6YUS9!/-+!&/1!/!
4,))2)!1'.4'-0!+'1,.-!1,4,5/)!02!0&/0!23!%P%>!!

%&'!*244,00''!*2-*5:+'+!0&/0!42)'!0&/-!2-'!XUP%!?,55!C'!)'D:,)'+!,-!0&'!?2)5+!02!3:55;!'E(52,0!
0&'!,+'-0,3,'+!1*,'-*'!2((2)0:-,0,'1>!!!%&'!)'/12-1!/)'!0&/0!0&')'!/)'!/+A/-0/.'1!02!&/A,-.!*/(/C,5,0;!,-!0?2!
&'4,1(&')'1B!0&/0!0&'!+'1,)'+!1:,0'!23!,-10):4'-01!4/;!)'D:,)'!+,33')'-0!2(0,4,M/0,2-1!23!0'5'1*2('!+'1,.-B!
/-+!0&/0!12!4/-;!-'?!1*,'-0,3,*!()2C5'41!*/-!C'!/++)'11'+!0&/0!/-;!*)'+,C5'!-:4C')!23!XUP%1!,1!5,@'5;!
02!C'!2A')1:C1*),C'+>!T0!,1!,4(')/0,A'!0&/0!/0!5'/10!2-'!23!0&'!f>U>#5'+!0'5'1*2('!()2K'*01!&/A'!f>U>!3'+')/5!
,-A'104'-0>!U:*&!/!3'+')/5!)25'!?,55!5'A')/.'!0&'!A');!1,.-,3,*/-0!f>U>!(),A/0'!,-A'104'-0B!?,55!4/E,4,M'!
0&'!(20'-0,/5!32)!0&'!()2K'*0H1!1:**'11B!?,55!&'5(!02!2(0,4,M'!0&'!f>U>!1*,'-0,3,*!)'0:)-!2-!20&')!3'+')/5!
,-A'104'-01!6IcPIB!`]U%B!/-+!cUU%9B!/-+!?,55!(21,0,2-!0&'!LUN!32)!5'/+')1&,(!,-!3:0:)'!5/).'#
0'5'1*2('!()2K'*01!C';2-+!XUP%>!U,-*'!C20&!XP%!/-+!%P%!/)'!/5)'/+;!,-0')-/0,2-/5!(:C5,*#(),A/0'!
(/)0-')1&,(1B!3'+')/5!,-A25A'4'-0!?,0&!',0&')!2-'!,1!*2-1,10'-0!?,0&!0&'!,-0')-/0,2-/5!*255/C2)/0,2-!
10)/0'.;!0&/0!,1!/!)'*:)),-.!0&'4'!,-!0&,1!1:)A';!/-+!?2:5+!'-1:)'!f>U>!5'/+')1&,(!,-!2-'!,-0')-/0,2-/5!
5/).'!0'5'1*2('>!U:*&!5'/+')1&,(!?2:5+!3:)0&')!/-20&')!,4(2)0/-0!10)/0'.;!/+A2*/0'+!,-!0&,1!)'(2)0O!!
*22(')/0,2-!?,0&!20&')!*2:-0),'1!12!/1!02!+'A'52(!*24(5'4'-0/);!*/(/C,5,0,'1!0&/0!?,55!4/E,4,M'!0&'!
1*,'-*'!2:0(:0>!!T-!0&'!*/1'!23!XUP%!0&,1!4'/-1!*22)+,-/0,2-!?,0&!YUS!2-!0'*&-252.;!+'A'52(4'-0!/-+!
,-10):4'-0!1'5'*0,2-!02!*)'/0'!/!.52C/5!1;10'4!23!XUP%1!?,0&!2(0,4/5!*24(5'4'-0/);!/-+!1*,'-0,3,*!
)'/*&>!!%&'!*244,00''!-20'1!0&/0!(:C5,*!0,4'!2-!/!XUP%!?2:5+B!,-!(),-*,(5'B!C'!1:CK'*0!02!0&'!2('-!1@,'1!
(25,*;!,-!'33'*0!32)!/55!3'+')/55;!1:((2)0'+!f>U>!0'5'1*2('1>!!T0!,1!0&'!*244,00''H1!&2('!0&/0!/!)'1:50!?2:5+!
C'!*2))'1(2-+,-.!)'*,()2*/5!/**'11!02!4/K2)!2(0,*/5#,-3)/)'+!0'5'1*2('1!/C)2/+>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8J!U('*,3,*/55;B!dU%!+,1*2A')'+!4/-;!-'?!*5/11'1!23!2CK'*01B!/-+!0&'!5/).')!.)2:-+#C/1'+!0'5'1*2('1!?,0&!0&',)!

1:('),2)!1('*0)21*2(,*!*/(/C,5,0,'1!?')'!-''+'+!02!+'0')4,-'!?&')'!/-+!?&/0!0&';!/)'>!
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!"#$%&!'(R!!E52!-/8!$(?(!#.03-!?24623-2;!*.::8:!E2,27<8C2!C:8\2<-7Z!!N$CC2:V!E52!#.03-!*042,,03!

E2,27<8C2!.7!0!)A"62-2:"<,077!-2,27<8C2!<86C:.7.34!72123!@(W"62-2:!7+L0C2:-+:27P!832!89!/5.<5!.7!0,:20;D!

+3;2:48.34!C8,.75.34(!K072:!-8684:0C5D!/.,,!C:81.;2!0;0C-.12!8C-.<7!<8::2<-.83!.3!760,,!9.2,;7!812:!6+<5!

89!-52!7YD!/5.,2!<8::2<-.83!98:!4:8+3;",212,!722.34!/.,,!L2!.3<8:C8:0-2;!812:!,0:42!9.2,;7(!E52!L072,.32!

C:8\2<-!.3<,+;27!03!.3.-.0,!!7+.-2!89!-5:22!-8!98+:!.37-:+623-7!-8!L2!72,2<-2;!.3!)BUU!9:86!2.45-!<83<2C-7!

<+::23-,D!.3!;212,8C623-(!!!J:-.7-c7!:23;2:.34!89!#*E!03;!7+CC8:-!90<.,.-.27!0-!K07!I06C0307P!I5.,2(!!

I8+:-27D!89!#*E=d!.6042!LD!E8;;!*0783F*0783![:8;+<-.837(!NK8/2:V!E52!E5.:-D!*2-2:!E2,27<8C2!

C:.60:D!6.::8:!<86C:.727!WR)!52M04830,!724623-7!/.-5!0<-.12!<83-:8,!03;!0!TB"62-2:"2992<-.12";.062-2:!

0C2:-+:2(!J3!83"0M.7!724623-!507!L223!<07-!03;!C8,.752;P!03;!03!899"0M.7!724623-!.7!<+::23-,D!+3;2:48.34!

C8,.75.34(!!E52:2!0:2!3.32!.37-:+623-7!C,0332;!98:!-52!9.:7-!;2<0;2!89!8C2:0-.837P!89!/5.<5!-5:22!0:2!

C,0332;!98:!9.:7-!,.45-(!*87-!89!-5272!.37-:+623-7!8C2:0-2!.3!<83\+3<-.83!/.-5!78C5.7-.<0-2;!0;0C-.12!

8C-.<7!7D7-267(!I:2;.-Z!E*E!=L72:10-8:D!I8:C8:0-.83(!
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! %&'!*244,00''!)'A,'?'+!/!0'*&-,*/5!),1@!/11'114'-0!/-+!1'-1,0,A,0;!/-/5;1,1!23!0&'!/-0,*,(/0'+!
*210!/-+!1*&'+:5'!32)!XP%!/-+!%P%!0&/0!,-+,*/0'+!0&'!),1@!,1!4'+,:4!02!4'+,:4!&,.&>!!I!*210!
1'-1,0,A,0;!10:+;!C/1'+!2-5;!2-!0&'!0'5'1*2('!2(0,*1!/-+!,-10):4'-01!*2-*5:+'+!0&/0!0&'!*2-10):*0,2-!*2101!
23!XP%!/-+!%P%!?2:5+!C'!^$>$!C,55,2-!/-+!^$>=!C,55,2-B!)'1('*0,A'5;!6/0!/!"J!(')*'-0!*2-3,+'-*'!5'A'59>!!
I11:4,-.!0&'!*:))'-0!10/0:1!23!0&'!()2K'*01B!0&'!+/0'1!32)!3:55!2(')/0,2-1!23!0&'!0?2!0'5'1*2('1!6+'3,-'+!/1!
,-*5:+,-.!0&)''!,-10):4'-01!/-+!0&'!/+/(0,A'!2(0,*1!1;10'49!?')'!'10,4/0'+!/1!1(),-.!8J8=!32)!XP%B!/-+!
C'0?''-!1:44')!8J8F!/-+!1:44')!8J<J!32)!%P%!+'('-+,-.!2-!/11:4(0,2-1!/C2:0!1'.4'-0!4/-:3/*0:)'!
/-+!+'5,A');>!%&'!0'5'1*2('!()2K'*01!'10,4/0'+!0&',)!/--:/5!2(')/0,2-1!*2101!6,-*5:+,-.!3/*,5,0;!/-+!
,-10):4'-0!:(.)/+'19!/1!C',-.!^<G!4,55,2-!32)!XP%!/-+!^FF!4,55,2-!32)!%P%>!I50&2:.&!0&'!*244,00''!
+,+!-20!/-/5;M'!0&'1'!'10,4/0'1!,-!+'0/,5B!0&';!/)'!3/)!C'52?!0&'!:1:/5!):5'!23!0&:4C!32)!5/).'!()2K'*01!6$J!
(')*'-0!23!*2-10):*0,2-!*2101!(')!;'/)9Q!1&2:5+!0&'!()2K'*01!.2!32)?/)+B!0&',)!2(')/0,2-1!*2101!?,55!-''+!02!
C'!1*):0,-,M'+!,-!*2-1,+')/C5'!+'0/,5>!%&'!*244,00''!+,+!-20!'A/5:/0'!0&'!*210!'10,4/0'!2)!),1@1!32)!0&'!Y#
Yc%B!C:0!0&'!YUS!'10,4/0'!,1!p$!C,55,2-!?,0&!/!10/)0!23!2(')/0,2-1!,-!8J$g>!

%&'!0?2!f>U>#5'+!()2K'*01B!XP%!/-+!%P%B!/)'!,-!3/,)5;!/+A/-*'+!10/0'1!23!+'1,.->!XP%!&/1!
/5)'/+;!*/10!2-'!23!,01!1,E!233#/E,1!4,))2)1B!?&,*&!,1!*:))'-05;!C',-.!(25,1&'+>!%P%!&/1!*/10B!(25,1&'+B!/-+!
42:-0'+!/-!2-#/E,1!1'.4'-0!/-+!,1!,-!0&'!()2*'11!23!(25,1&,-.!/-!233#/E,1!1'.4'-0>!N:)0&')42)'B!0&)2:.&!
/!*24C,-/0,2-!23!(),A/0'!/-+!,-0')-/0,2-/5!(/)0-')1&,(1B!C20&!()2K'*01!&/A'!4/+'!*2-1,+')/C5'!()2.)'11!2-!
0&',)!3,-/-*,-.>!%&'!D:'10,2-B!-2?B!,1!?&'0&')!2)!-20!0&'!3'+')/5!.2A')-4'-0!*/-!/332)+!02!C'*24'!/!
(/)0-')!,-!2-'!23!0&'1'!()2K'*01!/-+B!,3!12B!?&,*&!2-'>!%&'!/).:4'-01!32)!3'+')/5!(/)0-')1&,(!/)'!10)2-.>!
N,)10B!0&'!1*,'-*'!*/1'!32)!/!XUP%!,1!&,.&5;!*24('55,-.B!/-+!/!3'+')/5!1&/)'!?,55!'-1:)'!/**'11!02!
2C1')A,-.!0,4'!32)!/55!f>U>!/10)2-24')1B!-20!K:10!0&21'!/112*,/0'+!?,0&!(/)0-')!,-10,0:0,2-1>8$!%&,1!,1!/!
(),-*,(5'!0&/0!,1!1,4,5/)!02!0&'!%'5'1*2('!U;10'4!T-10):4'-0/0,2-!V)2.)/4!6%UTV9!()2.)/4!(&,5212(&;!
0&/0!&/1!C''-!12!1:**'113:55;!,4(5'4'-0'+!?,0&!)'1('*0!02!'E,10,-.!(),A/0'5;!2(')/0'+!0'5'1*2('1>!U'*2-+B!
(/)0-')1&,(!*/-!.)'/05;!'-&/-*'!/-+!,4()2A'!0&'1'!()2K'*01!C;!C),-.,-.!/!4:*&!5/).')!'E('),'-*'!C/1'!
/-+!)'12:)*'1!02!0&'4>!%&,1!?,55!C'!(/)0,*:5/)5;!,4(2)0/-0!+:),-.!0&'!2(')/0,2-1!(&/1'!?&'-!3:-+1!02!):-!
0&'!0'5'1*2('1!4:10!C'!32:-+!/-+!-'?!/-+!'E('-1,A'!,-10):4'-01!?,55!-''+!02!C'!*2-10):*0'+>!!

T-!0&'!*244,00''H1!K:+.4'-0B!+:'!02!0&'!1'A')'!C:+.'0!5,4,0/0,2-1B!/!3'+')/5!(/)0-')1&,(!,-!/!
XUP%!?,55!C'!!5,4,0'+!02!/!4,-2),0;!)25'!?,0&!2-'!()2K'*0>!!N2)!0&'!*2-10):*0,2-!(&/1'B!/!(20'-0,/5!
PWYN7!3:-+,-.!?'+.'!2('-1!:(!,-!0&'!1'*2-+!&/53!23!0&'!+'*/+'!6/30')!IcPIB!I%U%B!/-+!cUU%!&/A'!
(/11'+!0&',)!('/@!3:-+,-.9!0&/0!?2:5+!/552?!32)!/!3'+')/5!1&/)'!,-!/!XUP%!02!C'!1:((2)0'+!C;!0&'!
PWYN7!5,-'!C;!0&'!'-+!23!0&,1!+'*/+'>!!N2)!0&'!2(')/0,2-1!(&/1'B!,-!0&'!2(0,4,10,*!C:+.'0#+2:C5,-.!
3:-+,-.!1*'-/),2B!124'!3:-+,-.!*2:5+!C'!/A/,5/C5'!C;!0&'!5/10!3'?!;'/)1!23!0&'!+'*/+'Q!,-!0&'!35/0!C:+.'0!
1*'-/),2B!3'?!,3!/-;!2(')/0,2-1!3:-+1!?2:5+!C'!/A/,5/C5'!,-!0&,1!+'*/+'>!

d2?'A')B!0&'!XUP%!()2K'*01!/)'!/0!/!(,A20/5!(2,-0!?&')'!124'!32)4!23!*244,04'-0!3)24!0&'!
f>U>!.2A')-4'-0!/0!0&,1!0,4'!,1!*):*,/5!02!&/A,-.!0&'!()2K'*01!.2!32)?/)+!/0!/55>!S?,-.!02!0&'!&,.&5;!
*24('55,-.!1*,'-*'!*/1'!32)!0&,1!*5/11!23!0'5'1*2('B!0&'!*244,00''!)'*244'-+1!,44'+,/0'!1'5'*0,2-!C;!
LUN!23!2-'!23!0&'!0?2!f>U>#5'+!XUP%!()2K'*01!32)!/!3:0:)'!3'+')/5!,-A'104'-0!0&/0!?,55!1'*:)'!/!
1,.-,3,*/-0!(:C5,*!(/)0-')1&,(!)25'!,-!0&'!+'A'52(4'-0B!0&'!2(')/0,2-B!/-+!0'5'1*2('!/**'11>!%&,1!/*0,2-!
1&2:5+!3/*,5,0/0'!/**'11!02!/-+!2(0,4,M'!0&'!C'-'3,0!23!0&'!5/).'10!.)2:-+#C/1'+!0'5'1*2('1!32)!0&'!'-0,)'!
f>U>!*244:-,0;B!C;!5'A')/.,-.!0&'!1,.-,3,*/-0!(),A/0'!/-+!,-0')-/0,2-/5!,-A'104'-01!,-!0&,1!3)2-0,')!
'-+'/A2)>!%&'!*244,00''!3:)0&')!)'*244'-+1!/1!/!.2/5!0&/0!/**'11!1&2:5+!C'!12:.&0!/0!0&'!5'A'5!23!/0!
5'/10!/!8F!(')*'-0!1&/)'>!%&,1!1&/)'!*2:5+!C'!1'*:)'+!0&)2:.&!?&/0'A')!*24C,-/0,2-!23!*2-10):*0,2-!60&/0!
,1B!PWYN79B!2(')/0,-.!3:-+1B!/-+!,-10):4'-0/0,2-!1:((2)0!,1!4210!3/A2)/C5'>!!

%&'!*244,00''!C'5,'A'1!0&/0!/**'11!02!/!XUP%!?,55B!/1!2((2)0:-,0,'1!2('-'+!C;!5/).'!0'5'1*2('1!
&/A'!,-!0&'!(/10B!0)/-132)4!f>U>!/10)2-24;!C;!4'/-1!23!,01!C)2/+!/-+!(2?')3:5!1*,'-0,3,*!)'/*&B!/-+!0&/0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8$!T-10,0:0,2-/5!4'4C')1!/1!23!P/;!8J$J!?')'B!32)!XP%B!I10)2-24;!I:10)/5,/!c,4,0'+B!0&'!I:10)/5,/-!L/0,2-/5!

SC1')A/02);B!7/)-'.,'!T-10,0:0,2-!32)!U*,'-*'B!d/)A/)+!f-,A')1,0;B!h2)'/!I10)2-24;!/-+!U(/*'!U*,'-*'!T-10,0:0'B!
U4,0&12-,/-!I10)2(&;1,*/5!SC1')A/02);B!%'E/1!ImP!f-,A')1,0;B!0&'!f-,A')1,0;!23!%'E/1!/0!I:10,-B!/-+!0&'!
f-,A')1,0;!23!I),M2-/B!/-+!32)!%P%!?')'!0&'!I112*,/0,2-!23!7/-/+,/-!f-,A')1,0,'1!32)!W'1'/)*&!,-!I10)2-24;B!
7/5,32)-,/!T-10,0:0'!23!%'*&-252.;B!/-+!0&'!f-,A')1,0;!23!7/5,32)-,/>!
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3'+')/5!,-A'104'-0!,-!/!XUP%!,1!A,0/5!32)!0&'!f-,0'+!U0/0'1!02!C'!*24('0,0,A'!,-!.)2:-+#C/1'+!2(0,*/5!
/10)2-24;!2A')!0&'!-'E0!0?2!!+'*/+'1>!%&'1'!/)'!0&'!4/,-!)'/12-1!32)!,01!10)2-.!)'*244'-+/0,2-!C;!0&'!
1:)A';>!%&'!0&,)+#(5/*'!)/-@,-.!)'35'*01!0&'!*244,00''H1!*&/).'B!?&,*&!)'D:,)'+!0&'!(),2),0,M/0,2-!02!C'!
,-32)4'+!-20!2-5;!C;!1*,'-0,3,*!(20'-0,/5!C:0!/512!C;!0&'!0'*&-,*/5!)'/+,-'11!23!0&'!*24(2-'-01!/-+!0&'!
1;10'4B!0&'!12:)*'1!23!),1@B!/-+!0&'!/(()/,1/5!23!0&'!*2101>!cUU%!/-+!1'A')/5!23!0&'!*2-*/0'-/0,2-!23!
*/-+,+/0'1!32)!0&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!?')'!+''4'+!02!C'!/&'/+!23!XUP%!,-!0&'1'!/)'/1>!!!
!

<+$%+$#:(I(3>"+9*?(W+%,&/4F(<"+#$-$1"#$%&($&("&()#2%.1O*+$-(T*+*&R%B(C*'*.-%1*()++":(3)TC)4(

%&'!5/10!+'*/+'!&/1!1''-!0&'!*24,-.!23!/.'!23!A');!&,.&!'-').;!6%'i9!/10)2-24;>!i');!&,.&!
'-').;!./44/#)/;!(&202-1!/)'!2C1')A'+!3)24!*214,*!12:)*'1!0&)2:.&!0&'!35/1&'1!23!7')'-@2A!5,.&0!0&/0!
0&';!*)'/0'!,-!Y/)0&H1!/0421(&')'>!%&'1'!'A'-01!*/-!C'!2C1')A'+!C;!5/).'!0'5'1*2('1!2-!0&'!.)2:-+!2-!
422-5'11!/-+!*52:+5'11!-,.&01B!/-+!0&'!+,)'*0,2-1!/-+!0&'!'-').,'1!23!,-+,A,+:/5!(&202-1!4'/1:)'+>!I30')!
/!52-.!f>U>#5'+!('),2+!23!+'A'52(4'-0!23!0&,1!0'*&-,D:'!?&,*&!;,'5+'+!0&'!+,1*2A');!23!/!&/-+3:5!23!
12:)*'1B!0&'!3,'5+!&/1!0/@'-!233>!!%&'!Y:)2('/-!3/*,5,0,'1B!dYUU!,-!L/4,C,/!/-+!PIXT7!,-!0&'!7/-/);!
T15/-+1B!02.'0&')B!-2?B!?,0&!0&'!f>U>!3/*,5,0;!iYWT%IU!,-!I),M2-/B!&/A'!+,1*2A')'+!$JJ!12:)*'1>!%&'1'!
,-*5:+'!/*0,A'!./5/*0,*!-:*5',B!(:51/)1B!1:(')-2A/!)'4-/-01B!/-+!C,-/);!10/)1>!I10)2(&;1,*,101!&/A'!5'/)-'+!
4:*&!/C2:0!(/)0,*5'!/**'5')/0,2-!/-+!*/-!-2?!):5'!2:0!124'!42+'51!23!3:-+/4'-0/5!(&;1,*1!/1!?'55!/1!
*2-10)/,-!0&'!()2(')0,'1!23!(:0/0,A'!+/)@!4/00')!(/)0,*5'1>!N:)0&')!()2.)'11!,1!-2?!+'('-+'-0!2-!C:,5+,-.!/!
5/).')!3/*,5,0;!'E(52,0,-.!-'?!+'0'*02)!0'*&-252.;!/-+!/!5/).')!3,'5+!23!A,'?!12!0&/0!0&'!@-2?-!12:)*'1!*/-!
C'!10:+,'+!,-!42)'!+'0/,5!/-+!0&'!-:4C')!23!12:)*'1!*/-!C'!,-*)'/1'+!C;!/-!2)+')!23!4/.-,0:+'!6N,.:)'!
">$J9>!!

R20&!0&'!f>U>!/-+!0&'!Y:)2('/-!*244:-,0,'1!/)'!+'A'52(,-.!*2-*'(01!32)!/!-'E0#.'-')/0,2-)/))/;!
23!.)2:-+#C/1'+!0'5'1*2('1!?,0&!/-!'33'*0,A'!/)'/!23!)2:.&5;!2-'!1D:/)'!@,524'0')>!%&'!f>U>!A')1,2-!23!
0&,1!3/*,5,0;!6IXTUB!0&'!I+A/-*'+!X/44/#)/;!T4/.,-.!U;10'49!?/1!'A/5:/0'+!C;!0&'!1:)A';!/-+!0&'!020/5!
*210B!'10,4/0'+!02!'E*''+!^=JJ!4,55,2-B!?/1!*2-1,+')'+!022!'E('-1,A'!02!C'!'-0')0/,-'+B!+'1(,0'!0'*&-,*/5!
),1@!C',-.!4'+,:4!52?>!!%&'!Y:)2('/-!7')'-@2A!%'5'1*2('!I))/;!67%I9!,1!,-!/!42)'!/+A/-*'+!10/.'B!
/-+!0&')'!,1!/+A/-0/.'!,-!1&/),-.!0&'!*2101!/-+!2(')/0,2-1!,-!/!Y:)2('#f>U>!*255/C2)/0,2->!%&'!*244,00''!
)'*244'-+1!0&/0!0&'!f>U>!IXTU!()2K'*0!K2,-!7%I!32)!*255/C2)/0,2-!2-!/!()2(21/5!0&/0!?,55!*24C,-'!0&'!
C'10!3'/0:)'1!23!C20&!'E,10,-.!()2K'*01>!N:-+,-.!/A/,5/C,5,0;!,1!5,@'5;!02!(')4,0!f>U>!(/)0,*,(/0,2-!2-5;!/1!/!
4,-2)!(/)0-')B!C:0!0&'!()24,1'!23!0&,1!3,'5+!,1!12!&,.&!0&/0!*2-0,-:'+!,-A25A'4'-0!,1!10)2-.5;!
)'*244'-+'+>!!f>U>!3:-+,-.!1&2:5+!C'!1&/)'+!/42-.!\SYB!LUN#IU%B!/-+!LUN!V&;1,*1!6LUN#Vd_9B!/1!
&/(('-'+!?,0&!iYWT%IUB!/-+!/!-20,2-/5!^$JJ!4,55,2-!1()'/+!C'0?''-!0&'!/.'-*,'1!2A')!0&'!+'*/+'!,1!
)'*244'-+'+>!!X,A'-!0&'!5/).'!()2K'*0!*210!:-*')0/,-0,'1B!0&'!*:))'-0!5/*@!23!/!:-,3,'+!()2K'*0!(5/-B!0&'!
()2K'*0!)/-@,-.B!/-+!0&'!5,@'5;!C:+.'0!*2-10)/,-01!,-!0&'!*24,-.!+'*/+'B!,0!?,55!C'!-'*'11/);!32)!0&'!
/.'-*,'1!02!?2)@!D:,*@5;!?,0&!0&'!IXTUZ7%I!.)2:(!02!+'3,-'!/!1*2('!23!f>U>!,-A25A'4'-0!0&/0!,1!C20&!
1,.-,3,*/-0!/-+!)'/5,10,*>!!

%&'!)'*244'-+/0,2-!32)!2-.2,-.!f>U>!,-A25A'4'-0!,-!%'i!/10)2-24;!,1!C/1'+!5/).'5;!2-!0&'!
+'42-10)/0'+!)'*'-0!/**24(5,1&4'-01!23!0&,1!3,'5+!/-+!0&'!()21('*0!23!C:,5+,-.!3/,)5;!D:,*@5;!/!4:*&!
42)'!*/(/C5'!3/*,5,0;!02!/++)'11!/!C)2/+!)/-.'!23!/10)2-24;!/-+!(&;1,*1!D:'10,2-1!2A')!0&'!-'E0!+'*/+'>!

!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<"!

!

"6G@DD6;F7=9@;C-L@A-,6J-NA@B;FW%7C6F-)G=9H9=96C/S6F9BD-!A@U6G=-

S-5;!2-'!4'+,:4!()2K'*0!,1!*/55'+!2:0B!C'*/:1'!,0!,1!)/-@'+!4210!&,.&5;>!!!S0&')!()2K'*01!,-!0&,1!
*/0'.2);!1&2:5+!C'!1:C4,00'+!02!0&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!32)!*24('0,0,A'!)'A,'?>!)
)

<+$%+$#:(=(3M*/$,2?(W+%,&/4F(T*++%(TO"X&"&#%+()#"-"2"(C*'*.-%1*(3TT)C4(

77I%!?2:5+!C'!/!8F#4'0')!0'5'1*2('!2(')/0,-.!,-!1:)A';!42+'!2A')!?/A'5'-.0&1!3)24!8JJ!
4,*)2-1!02!8!4,55,4'0')1!6N,.:)'!">$$9>!77I%!,1!'-/C5'+!C;!)'*'-0B!+)/4/0,*!/+A/-*'1!,-!0&'!/C,5,0;!02!
C:,5+!4,55,4'0')#?/A'!*/4')/1!?,0&!42)'!0&/-!/-!2)+')!23!4/.-,0:+'!42)'!1(/0,/5!'5'4'-01!0&/-!
()'A,2:15;!(211,C5'>!!!%&,1!0'*&-,*/5!/+A/-*'!?,55!'-/C5'!/!(2?')3:5!1:C4,55,4'0')!/-+!4,55,4'0')!
0'5'1*2('!0&/0!*/-!(')32)4!1'-1,0,A'!,4/.,-.!1:)A';1!23!5/).'!3,'5+1>!!!IcPIB!2(')/0,-.!2A')!0&'!1/4'!
C/-+B!,1!1*&'+:5'+!02!C'.,-!3:55!2(')/0,2-1!,-!8J$=!/-+!?,55!()2+:*'!&,.&#)'125:0,2-!,4/.'1!/-+!1('*0)/!23!
3/,-0B!/-+!,-!124'!*/1'1!+,10/-0B!12:)*'1>!d2?'A')B!IcPI!&/1!/!14/55!3,'5+!23!A,'?!/-+!,1!0&')'32)'!
,-'33,*,'-05;!:1'+!02!3,-+!0&'!12:)*'1!0&/0!,0!10:+,'1>!77I%!?,55!0&')'32)'!C'!/-!'11'-0,/5!*24(5'4'-0!02!
IcPI>!T0!?2:5+!'E*'5!/1!/!1'-1,0,A'!1:)A';!3/*,5,0;B!C20&!32)!,4/.,-.!/-+!4:50,#2CK'*0!1('*0)21*2(;B!?,0&!
/!3,'5+!23!A,'?!8JJ!0,4'1!5/).')!0&/-!0&/0!23!IcPI>!!],0&!/!C)2/+!1*,'-0,3,*!/.'-+/B!77I%!?,55!'-/C5'!
10:+,'1!23!0&'!'A25:0,2-!23!./5/E,'1!/*)211!*214,*!0,4'B!0&'!32)4/0,2-!23!*5:10')1!23!./5/E,'1B!0&'!
32)4/0,2-!23!10/)1!,-!0&'!P,5@;!]/;B!0&'!32)4/0,2-!/-+!'A25:0,2-!23!(5/-'01B!/-+!0&'!-/0:)'!23!2CK'*01!,-!
0&'!2:0')!125/)!1;10'4>!!

!

!"#$%&!'(UB!JIEJ!/8+,;!L2P!,.Y2!-52!C.<-+:2;!a&%"EJ?!Na2:D!&32:42-.<!%0;.0-.83!"604.34!E2,27<8C2!J::0D!

?D7-26VP!03!0::0D!89!I2:23Y81!-2,27<8C27!+72;!-8!;2-2<-!12:D!5.45!232:4D!NE2aV!40660!:0D7!26030-.34!

9:86!07-:8C5D7.<0,!78+:<27(!E52!C:8C872;!JIEJ!-2,27<8C2!/8+,;!L2!0!,0:42:"7<0,2!.3-2:30-.830,!12:7.83!89!

-5.7!90<.,.-D!03;!7.6.,0:!8327!,8<0-2;!.3!]06.L.0!03;!-52!I030:D!"7,03;7!-50-!/8+,;!.3<:2072!-52!7237.-.1.-D!

LD!:8+45,D!03!8:;2:!89!6043.-+;2(!"6042!<8+:-27D!89!?-212!I:.7/2,,P!?J=(!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<g!

%&'!*244,00''!'10,4/0'1!/!020/5!+'A'52(4'-0!/-+!*2-10):*0,2-!*210!23!^$=J!4,55,2-!/-+!/-!
'10,4/0'+!10/)0!23!2(')/0,2-1!,-!8J8J>88!%&'!0'*&-,*/5!),1@!?/1!/11'11'+!/1!4'+,:4>!T0!,1!)'*244'-+'+!
0&/0!LUN!(5/-!02!3:-+!)2:.&5;!2-'#0&,)+!23!0&'!*2-10):*0,2-!*210B!2)!^<"!4,55,2->!!%&,1!3:-+,-.!/42:-0B!/1!
?'55!/1!/!(20'-0,/5!LUN!*2-0),C:0,2-!02!2(')/0,2-1!/0!0&'!)'D:'10'+!5'A'5!23!^">F!4,55,2-B!,1!*2-0,-.'-0!2-!
/-!/))/-.'4'-0!C',-.!-'.20,/0'+!0&/0!/552?1!C)2/+!f>U>!/10)2-24,*/5!*244:-,0;!/**'11!02!1:)A';!
()2+:*01!/-+!*24('0'+!2C1')A,-.!0,4'!2-!/!3/*,5,0;!0&/0!1&2:5+!1,.-,3,*/-05;!'-&/-*'!0&'!f>U>!1*,'-0,3,*!
()2+:*0,A,0;!23!IcPI>!

77I%!,1!*/55'+!2:0!02!()2.)'11!()24(05;!02!0&'!-'E0!10'(!,-!,01!+'A'52(4'-0!C'*/:1'!23!,01!10)2-.!
1*,'-*'!*/1'B!,01!,4(2)0/-*'!02!IcPIB!/-+!,01!)'/+,-'11>!
!

0D788-)FF9=9@;C-7;F-)B<D6;=7=9@;C-=@-,02VC-(@A6-"6C67AG>-!A@<A7D-

I1!+,1*:11'+!,-!7&/(0')1!F!/-+!GB!1'A')/5!*&/-.'1!02!LUNH1!*2)'!)'1'/)*&!()2.)/4!,-!.)2:-+#
C/1'+!/10)2-24;!/)'!)'*244'-+'+>!!7255'*0'+!&')'!,1!/-!:-)/-@'+!5,10!23!0&'!3,A'!*24(2-'-01!32)!?&,*&!
,-*)'/1'1!,-!3:-+,-.!/)'!+''4'+!4210!-''+'+>!V)2.)/41!0&/0!/)'!-20!4'-0,2-'+!/)'!/11:4'+!02!()2*''+!
?,0&!'E,10,-.!C:+.'01B!1:CK'*0!02!1'-,2)!)'A,'?!)'*244'-+/0,2-1B!/50&2:.&!0&'!*244,00''!'4(&/1,M'1!0&'!
,4(2)0/-*'!23!4/-;!14/55!'5'4'-01!23!0&'!*2)'!)'1'/)*&!()2.)/41!+'1*),C'+!,-!7&/(0')!F>!
)

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!
%&'!020/5!*2-10):*0,2-!*210!,1!'10,4/0'+!02!C'!^$$J!4,55,2-B!/-+!12!?,0&!/!0&,)+!1&/)'!32)!0&'!3'+')/5!

.2A')-4'-0!77I%!3/551!,-!0&'!a4'+,:4b!*210!*/0'.2);>!!

!

!
)
!"#$%&!'(UU!!IIJE!.7!0!)A"62-2:!-2,27<8C2!,8<0-2;!0-!U@PABB!922-!2,210-.83!<,872!-8!JK*J!.3!I5.,2(!E52!6.::8:!

7+:90<2!507!0<-.12!<83-:8,(!IIJE!/.,,!8C2:0-2!9:86!B(T!!-8!U(W!66!N/.-5!0!480,!89!B()!-8!T(A!66V!/.-5!0!UB"!-8!

)B"0:<!6.3+-2!9.2,;!89!1.2/!03;!;.99:0<-.83",.6.-2;!034+,0:!:278,+-.83!89!UB!M!N/012,234-5!.3!6.,,.62-2:7V!

0:<72<83;(!O.45,D!7237.-.12!L8,862-2:!0::0D7!/.-5!68:2!-503!UBPBBB!72378:7!+7.34!7+C2:<83;+<-.34!-:037.-.83!

2;42!72378:!-2<538,84D!0:2!231.7042;(!E52!9,+M!7237.-.1.-D!.7!,.6.-2;!LD!78+:<2!<839+7.83!-8!0:8+3;!U!6GD(!

I:2;.-Z!*T!&34.322:.34!F!IIJE!F!I0,-2<5(!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#<e!

)/B"&-*/(C*-O&%'%9$*.("&/(A&.#+,2*&#"#$%&(

724('0'+!,-10):4'-0/0,2-!/-+!0'*&-252.;!+'A'52(4'-0!/)'!1:((2)0'+B!,-*5:+,-.!*24(:0,-.!/0!
/10)2-24,*/5!3/*,5,0,'1!,-!1:((2)0!23!0&'!)'1'/)*&!()2.)/4B!/1!+'1*),C'+!,-!7&/(0')!F>!%&'!*:))'-0!5'A'5!23!
3:-+,-.!,1!)2:.&5;!^$J!4,55,2-!(')!;'/)B!/-+!0&'!1:)A';H1!()2(21/5!,1!02!,-*)'/1'!0&,1!02!^$F!4,55,2-!(')!
;'/)!02!/**2442+/0'!@';!2((2)0:-,0,'1!,-*5:+,-.B!'1('*,/55;B!/+A/-*'+!0'*&-252.;!,-!/+/(0,A'!2(0,*1!
+'A'52(4'-0!/-+!)/+,2!,-10):4'-0/0,2->!!

!

).#+%&%2:("&/().#+%1O:.$-.(W+"&#.(<+%9+"2(

724('0'+!,-+,A,+:/5!,-A'10,./02)!.)/-01B!/1!+'1*),C'+!,-!7&/(0')!FB!()2A,+'!*),0,*/5!1:((2)0!32)!
/10)2-24')1!02!*2-+:*0!0&'!)'1'/)*&!32)!?&,*&!0&'!2C1')A/02),'1!/-+!,-10):4'-01!/)'!C:,50>!%&'!*:))'-0!
3:-+,-.!5'A'5!&/1!35:*0:/0'+B!'1('*,/55;!C'*/:1'!23!0&'!?'5*24'!,-K'*0,2-!23!IWWI!3:-+,-.B!C:0!0&'!)2:.&!
C/1'5,-'!,1!^=G!4,55,2-!(')!;'/)>!I-!,-*)'/1'!23!^g!4,55,2-!02!^F=!4,55,2-!(')!;'/)!,1!)'*244'-+'+>!%&,1!
,-*)'4'-0!1&2:5+!,-*5:+'!0&'!1:((2)0!23!-'?!2((2)0:-,0,'1!,-!c/C2)/02);!I10)2(&;1,*1>!
)

W*2$&$(),92*&#"#$%&((

I-!,-0')-/0,2-/5!(/)0-')1&,(!1:((2)01!2(')/0,2-1!/-+!,-10):4'-0/0,2-!/0!0&'!0?2!,-0')-/0,2-/5!
X'4,-,!0'5'1*2('1>!I1!+'1*),C'+!,-!7&/(0')!GB!0&'!,44,-'-0!?,0&+)/?/5!23!0&'!f-,0'+!h,-.+24!3)24!0&'!
(/)0-')1&,(!?,55!)'D:,)'!0&/0!/++,0,2-/5!1:((2)0!C'!()2A,+'+!C;!0&'!)'4/,-,-.!(/)0-')1>!U'0!/./,-10!0&,1!
-''+!,1!/!+'1,)'!02!2(')/0'!0&'!0'5'1*2('1!42)'!'33,*,'-05;!/-+!/*&,'A'!1,.-,3,*/-0!1/A,-.1!,-!2(')/0,2-1!
*2101>!I-!/:.4'-0/0,2-!23!^8!4,55,2-!02!0&'!/--:/5!C:+.'0!,1!)'*244'-+'+!1:CK'*0!02!0&'!)'1:501!23!LUNH1!
'E(52),-.!/!)'10):*0:),-.!23!0&'!4/-/.'4'-0!/-+!2(')/0,2-1!23!X'4,-,!/-+!/*D:,),-.!/-!,-*)'/1'+!1&/)'!
23!0&'!2C1')A,-.!0,4'B!/1!+,1*:11'+!,-!7&/(0')!G>!
!

C*'*.-%1*(0:.#*2(A&.#+,2*&#(<+%9+"2((

%&'!%UTV!0)/+'1!*24('0'+!1:((2)0!23!0'5'1*2('!,-10):4'-0/0,2-!2-!(),A/0'5;!2(')/0'+!0'5'1*2('1!
32)!*24('0'+!2C1')A,-.!0,4'!2('-!02!0&'!'-0,)'!f>U>!/10)2-24,*/5!*244:-,0;>!I1!+'1*),C'+!,-!7&/(0')!G!
0&,1!,1!/!A,0/5!*24(2-'-0!23!0&'!STW!1;10'4!0&/0!?/1!,-10,0:0'+!32552?,-.!/+A,*'!()'1'-0'+!,-!0&'!8JJ$!
+'*/+/5!1:)A';>!T0!,1!*:))'-05;!1:((2)0,-.!-'?!0'5'1*2('!,-10):4'-0/0,2-!/0!/-!/A')/.'!)/0'!23!)2:.&5;!^8!
4,55,2-!02!^<!4,55,2-!(')!;'/)!/-+!/-!,-*)'4'-0!02!^F!4,55,2-!(')!;'/)!,1!)'*244'-+'+>!!
!

CO*%+:("&/(T%21,#"#$%&(!*#N%+R.(

I!-'?!*24('0'+!()2.)/4!*22)+,-/0'+!?,0&!/!1,4,5/)!()2.)/4!()2(21'+!02!LIUIB!%&'2);!/-+!
724(:0/0,2-!L'0?2)@1!?,55B!/1!+'1*),C'+!,-!7&/(0')!FB!1:((2)0!*22)+,-/0'+!0&'2)'0,*/5!/-+!*24(:0/0,2-/5!
/00/*@1!2-!1'5'*0'+!@';!()2K'*01!0&/0!3'/0:)'!()24,-'-05;!,-!0&'!1*,'-*'!()2.)/4!/-+!/)'!K:+.'+!),('!32)!
1:*&!/00'-0,2->!!I-!LUN!/--:/5!3:-+,-.!5'A'5!23!^8>F!4,55,2-!,1!)'*244'-+'+>!
!

"#(+SS#,4)*'+,0-2+"-*3#-)N#,('#0--

%&'!*244,00''!:1'+!/!1/-+*&/)0!0225!/1!/-!'E,10'-*'!()223!0&/0!,01!(&/1'+!()2.)/4!32)!'/*&!
/.'-*;[LIUIB!\SYB!/-+!LUN[?2:5+!3,0!?,0&,-!0&'!1:..'10'+!/-+!'-A,1,2-'+!+'*/+/5!C:+.'0>!T0!,1!
)'*2.-,M'+!0&/0!C:+.'01!4/;!,-+''+!1&,30!/1!0&'!+'*/+'!()2*''+1B!)'5/0,A'!02!0&'!*244,00''H1!/11:4(0,2-1>!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#=J!

%&')'32)'B!0&'!*&/)01!/)'!(')*',A'+!/1!4210!:1'3:5!32)!*2-A';,-.!0&'!*244,00''H1!,-0'-+'+!10/.,-.!23!0&'!
+,33')'-0!/*0,A,0,'1!,0!&/1!)'*244'-+'+>!
!

,)0)W)C=A@?>RC9GC-

%&'!)'*244'-+'+!()2.)/4!32)!LIUI!&/1!C''-!*2-10)/,-'+!02!3,0!?,0&,-!/-!I10)2(&;1,*1!
\,A,1,2-!C:+.'0!32)!0&'!+'*/+'!0&/0!,1!35/0!,-!N_8J$J!+255/)1>!T-!)2:-+!-:4C')1B!^<>"!C,55,2-!,1!/A/,5/C5'!
32)!-'?!,-,0,/0,A'1!/-+!/:.4'-0/0,2-1!02!'E,10,-.!()2.)/41!?,0&,-!0&'!8J$8#8J8$!C:+.'0!1:C4,11,2-1>!I1!
*/-!C'!1''-!3)24!N,.:)'!">$8B!,0!,1!(211,C5'!02!/**2442+/0'!0&'!)'*244'-+'+!()2.)/4!?,0&,-!0&'!()23,5'B!
5/:-*&,-.!]NTWU%!C;!0&'!'-+!23!0&'!+'*/+'Q!'-&/-*,-.!0&'!YE(52)')!()2.)/4Q!.'00,-.!/!.22+!10/)0!2-!
cTUIQ!*/));,-.!2:0!0&'!TjSB!L'?!]2)5+1B!/-+!T-35/0,2-!V)2C'!0'*&-252.;!+'A'52(4'-0!()2.)/41Q!
4/@,-.!'11'-0,/5!/:.4'-0/0,2-1!02!0&'!*2)'!)'1'/)*&!()2.)/4Q!/-+!*2-0),C:0,-.!02!UVT7I>!S3!*2:)1'B!
0&')'!/)'!4/-;!*2-0,-.'-*,'1>!N2)!'E/4(5'B!,3!cTUI!3/,51!02!1/0,13;!',0&')!23!0&'!*2-+,0,2-1!1('*,3,'+!C;!
0&'!1:)A';!*244,00''B!2)!,3!]NTWU%B!/1!)'*244'-+'+!&')'B!C'*24'1!/!*255/C2)/0,A'!4,11,2-B!,0!*2:5+!C'!
(211,C5'!02!/**'5')/0'!TjS>!!

%&'!*244,00''!?/1!*&/).'+!C;!LIUI!02!*2-1,+')!/!42)'!*2-1')A/0,A'!C:+.'0!()2K'*0,2-!C/1'+!
2-!/-!'E0)/(25/0,2-!23!0&'!V)'1,+'-0H1!N_8J$$!C:+.'0!1:C4,11,2-!0&/0!()2K'*01!)2:.&5;!^"JJ!4,55,2-!5'11!
3:-+,-.B!2)!^<>J!C,55,2-!/A/,5/C5'!2A')!0&'!+'*/+'>!T-!0&'!'A'-0!0&/0!,-1:33,*,'-0!3:-+1!/)'!/A/,5/C5'!02!
*/));!2:0!0&'!)'*244'-+'+!()2.)/4B!0&'!3,)10!(),2),0;!,1!02!+'A'52(B!5/:-*&B!/-+!2(')/0'!0&'!]NTWU%!
4,11,2-B!/-+!,4(5'4'-0!0&'!YE(52)')!()2.)/4!/-+!*2)'!)'1'/)*&!()2.)/4!)'*244'-+'+!/:.4'-0/0,2-1>!
%&'!1'*2-+!(),2),0;!,1!02!(:)1:'!0&'!L'?!]2)5+1!%'*&-252.;!\'A'52(4'-0!V)2.)/4B!/1!)'*244'-+'+B!02!
4,+#+'*/+'!)'A,'?!C;!/!+'*/+/5!1:)A';!,-+'('-+'-0!/+A,*'!*244,00''!6/1!+,1*:11'+!,-!7&/(0')!<9B!02!10/)0!

!
!"#$%&!'(U)!!]J?J!:2<86623;2;!C:84:06(!!E5.7!703;<50:-!.7!-52!8+-<862!89!0!<866.--22!2M2:<.72!<0::.2;!

8+-!.3!!`)BUB!;8,,0:7!-8!758/!-50-!-52!C5072;!C:84:06!:2<86623;2;!/8+,;!9.-!/.-5.3!-52!L+;42-!<837-:0.3-7!

0;8C-2;!LD!-52!<866.--22!.3!-52!72--.34!89!.-7!:2<86623;0-.837(!!E52!C:89.,27!03;!L+;42-!<87-7!/.,,!10:D!83!0!

C:8\2<-"LD"C:8\2<-!03;!C:84:06"LD"C:84:06!L07.7!03;!758+,;!38-!L2!-0Y23!07!:2C:2723-.34!0!,.-2:0,!!

:2<86623;2;!C:84:06(!!E52!703;<50:-7!0:2!C:2723-2;!52:2!-8!758/P!07!03!2M.7-23<2!C:889P!-50-!-52!

:2<86623;2;!]J?J!?*>!7C23;.34!83!J7-:8)BUB":2<86623;2;!32/!.3.-.0-.127!03;!C:84:06!0+4623-0-.837!

0:2!.6C,2623-0L,2(!
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"#=$!

cTUI!/1!122-!/1!(211,C5'!1:CK'*0!02!0&'!*2-+,0,2-1!+,1*:11'+!/C2A'B!/-+!02!,-A'10!,-!TjS!0'*&-252.;!
+'A'52(4'-0!/1!)'*244'-+'+>!%&'!0&,)+!(),2),0;!,1!02!(:)1:'!0&'!7PR!%'*&-252.;!\'A'52(4'-0!
V)2.)/4B!/1!)'*244'-+'+B!02!4,+#+'*/+'!)'A,'?!C;!/!+'*/+/5!1:)A';!,4(5'4'-0/0,2-!/+A,*'!*244,00''>!!
T0!,1!:-32)0:-/0'!0&/0!0&,1!)'+:*'+!C:+.'0!1*'-/),2!?2:5+!-20!(')4,0!(/)0,*,(/0,2-!,-!0&'!`IjI#UVT7I!
4,11,2-!:-5'11!0&/0!4,11,2-H1!+'A'52(4'-0!(&/1'!,1!+'5/;'+>!
!

,02W)C=A@;@DR-

%&'!()2(21'+!()2.)/4!&/1!C''-!*2-10)/,-'+!02!3,0!?,0&,-!/-!LUN#IU%!+2:C5,-.!C:+.'0!1*'-/),2B!
,-!?&,*&!^FJJ!4,55,2-!C'*24'1!/A/,5/C5'!C;!8J8$!32)!-'?!/*0,A,0,'1!/-+!0&'!/--:/5!IU%!C:+.'0!),1'1!02!
^<8F!4,55,2->!I1!*/-!C'!1''-!3)24!N,.:)'!">$<B!,0!,1!(211,C5'!02!3:-+!'/)5;!2(')/0,2-1!32)!cUU%!C'.,--,-.!
,-!8J$GB!C:,5+!:(!0&'!P,+#U*/5'!T--2A/0,2-1!V)2.)/4!/:.4'-0/0,2-B!*24(5'0'!77I%B!/:.4'-0!0&'!*2)'!
)'1'/)*&!()2.)/4B!/-+!*255/C2)/0'!2-!I7%I>!%&'!0,4'1*/5'!32)!10/)0,-.!02!2(')/0'!XUP%!,1!D:,0'!
:-*')0/,-B!C:0!0&,1!2(0,2-!*/-!/512!C'!/**2442+/0'+!02?/)+!0&'!'-+!23!0&'!+'*/+'>!I1!)'./)+1!0&'!
1'D:'-*,-.!23!cUU%!/-+!XUP%B!,-!0&,1!/-+!0&'!0?2!C:+.'0!1*'-/),21!0&/0!32552?B!,0!,1!/11:4'+!0&/0!cUU%!
?2:5+!'-0')!0&'!PWYN7!()2*'11!/1!122-!/1!0&'!C:+.'01!?2:5+!/552?!/-+!0&/0!XUP%!?2:5+!32552?>!

T-!0&'!'A'-0!0&/0!0&'!)'/5,M'+!C:+.'0!,1!*521')!02!/-!'E0)/(25/0,2-!23!0&'!V)'1,+'-0H1!N_8J$$!
C:+.'0B!0&/0!,1B!C'0?''-!0&'!2(0,4,10,*!C:+.'0#+2:C5,-.!/-+!0&'!('11,4,10,*!35/0#C:+.'0!1*'-/),21B!0&'!
2)+')!23!(),2),0;!,1!02!(&/1'!,-!0&'!)'*244'-+'+!*2)'!)'1'/)*&!()2.)/4!/:.4'-0/0,2-1!/-+!0&'!P,+#U*/5'!
T--2A/0,2-1!V)2.)/4!02.'0&')!/-+!/0!/1!3/10!/!)/0'!/1!0&'!C:+.'0!?,55!/552?B!-20,-.!0&/0!0&'!)'*244'-+'+!
X'4,-,!/:.4'-0/0,2-!,1!0,4'#*),0,*/5>!cUU%!?2:5+!)'*',A'!/-!PWYN7!10/)0!/-+!)'D:,)'!IU%!2(')/0,2-1!
3:-+,-.!C'.,--,-.!,-!8J$G>!LUN#IU%!1:((2)0!32)!XUP%!2(')/0,2-1!/-+!I7%I!*255/C2)/0,2-!C20&!?2:5+!
C'!+'5/;'+!:-0,5!3:-+,-.!C'*24'1!/A/,5/C5'>!

T3!0&'!)'/5,M'+!C:+.'0!,1!0):5;!35/0!,-!N_8J$J!+255/)1B!0&'!,4(5,*/0,2-!,1!0&/0B!.,A'-!0&'!2C5,./0,2-!
02!()2A,+'!2(')/0,2-/5!*2101!32)!0&'!32)0&*24,-.!IcPI!/-+!I%U%B!0&')'!,1!-2!(211,C,5,0;!23!
,4(5'4'-0,-.!/-;!23!0&'!)'*244'-+'+!()2.)/4!0&,1!+'*/+'[?,0&2:0!/*&,'A,-.!1,.-,3,*/-0!1/A,-.1!
0&)2:.&!'-/*0,-.!0&'!)'*244'-+/0,2-1!23!0&'!3,)10!8JJG!1'-,2)!)'A,'?!()2*'11!/-+Z2)!,4(5'4'-0,-.!/!
1'*2-+!42)'!+)/10,*!1'-,2)!)'A,'?!C'32)'!4,+#+'*/+'>!!R'*/:1'!0&'!0')4,-/0,2-!23!()2.)/41!0/@'1!0,4'!02!
,4(5'4'-0!,-!()/*0,*'B!,0!?,55!C'!+,33,*:50!02!/**):'!1,.-,3,*/-0!-'?!1/A,-.1!C'32)'!0&'!'-+!23!0&'!+'*/+'>!!
%&:1B!,-!()/*0,*'B!A');!3'?!-'?!/*0,A,0,'1!*2:5+!C'!10/)0'+!?,0&,-!LUN#IU%>!!
!

4+#W39<>-#;6A<R-!>RC9GC-

I!()2.)/4!3,00'+!:-+')!0&'!\SY!C:+.'0!+2:C5,-.!1*'-/),2!4'/-1!0&/0!)2:.&5;!^=J!4,55,2-!(')!
;'/)!?2:5+!C'!/A/,5/C5'!C;!0&'!'-+!23!0&'!+'*/+'B!/30')!+:'!/552?/-*'!32)!/-!:-+').)2:-+!+/)@!4/00')!
+'0'*0,2-!()2.)/4!/1!)'*244'-+'+!C;!dYVIV#VIUIX>!!I1!,-+,*/0'+!,-!N,.:)'!">$=B!0&,1!/42:-0!?,55!C'!
1:33,*,'-0!02!/552?!(/)0,*,(/0,2-!,-!cUU%B!]NTWU%B!/-+!I7%I!/1!?'55!/1!124'!23!0&'!14/55')!
/10)2(&;1,*/5!,-,0,/0,A'1!)'*244'-+'+!C;!dYVIV#VIUIX!:-+')!U*'-/),2!7>!T-!/++,0,2-B!/!^8!4,55,2-!
(')!;'/)!%&'2);!/-+!724(:0/0,2-!L'0?2)@1!()2.)/4!,1!)'*244'-+'+>!
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"#=8!

d2?'A')B!,3!0&'!C:+.'0!,1!52?')B!0&'!dYVIV#VIUIX!)'*244'-+'+!,-A'104'-0!,-!+/)@!4/00')!
+'0'*0,2-!?,55!C'!)'+:*'+!/-+!0&'!/A/,5/C5'!3:-+1!?,55!+'*)'/1'!02!^$F!4,55,2-!:-+')!U*'-/),2!I>!\SY!,1!/!
4,-2)!(/)0-')!,-!0&'!0?2!5/).'10!()2K'*01!0&/0!0&'!1:)A';!*244,00''!&/1!)'*244'-+'+[cUU%!/-+!
]NTWU%[/-+!,0!,1!5,@'5;!0&/0!0&'!(&/1,-.!?,55!,-A25A'!*&2,*'1!C;!LUN!/-+!LIUIB!)'1('*0,A'5;>!S0&')!
*2-1,+')/0,2-1!C',-.!'D:/5B!0&'!)'*244'-+'+!(),2),0;!2)+')!,1!02!*255/C2)/0'!3,)10!2-!cUU%!C'*/:1'!\SY!
?,55!&/A'!/!5/).')!3)/*0,2-/5!(/)0,*,(/0,2-!,-!0&/0!()2K'*0B!/-+!,01!0'*&-,*/5!*2-0),C:0,2-!,1!0&2:.&0!02!C'!
)'5/0,A'5;!42)'!*),0,*/5>!I7%IB!%&'2);!/-+!724(:0/0,2-!L'0?2)@1B!/-+!0&'!14/55')!,-,0,/0,A'1!&/A'!52?')!
(),2),0;>!
-

#!'&+N$#--

%&,1!,1!/-!'E0)/2)+,-/);!0,4'!,-!/10)2-24;>!!%&'!1*,'-0,3,*!2((2)0:-,0,'1!/)'!?,0&2:0!()'*'+'-0[
3,-+,-.!/-+!*&/)/*0'),M,-.!20&')!'/)0&1B!0)/*,-.!0&'!&,102);!23!0&'!*21421!3)24!0&'!0,4'!23!,-35/0,2-!02!2:)!
2?-!./5/E;!/-+!125/)!1;10'4!02+/;B!+'0'*0,-.!0&'!*255,1,2-1!23!C5/*@!&25'1!/*)211!0&'!:-,A')1'B!/-+!0'10,-.!
0&'!,4(5,*/0,2-1!23!Y,-10',-H1!0&'2),'1!/!*'-0:);!/30')!0&';!?')'!32)4:5/0'+>!%&'!02251!/)'!C'*24,-.!
/A/,5/C5'!02!4/@'!.,/-0!10),+'1!02?/)+!+'*,(&'),-.!0&'!4;10'),'1!23!0&'!0?2!(),4/);!*24(2-'-01!23!0&'!
*21421[+/)@!'-').;!/-+!+/)@!4/00')[/-+!02?/)+!+,1*2A'),-.!0&'!()'A/5'-*'!23!5,3'!,-!0&'!:-,A')1'>!!
%&'!+,1*2A'),'1!0&/0!?,55!C'!4/+'!?,55!()232:-+5;!*&/-.'!2:)!A,'?!23!0&'!*21421!/-+!2:)!(5/*'!?,0&,-!,0>!

I10)2-24;B!'A')!;2:-.B!,1!A,C)/-0!/-+!*:))'-05;!.)2?,-.!C;!/00)/*0,-.!'-0&:1,/10,*!/-+!1@,55'+!
-'?*24')1!3)24!20&')!3,'5+1[(/)0,*5'!(&;1,*1B!C,252.;B!*&'4,10);B!*24(:0')!1*,'-*'B!/-+!-:*5'/)!
(&;1,*1[/-+!0)/+,0,2-/5!/10)2-24')1H!()23'11,2-/5!&2),M2-1!/)'!'-5/).'+!C;!5'/)-,-.!3)24!0&'4>!%&,1!,1!
0):5;!/!(),A,5'.'+!0,4'!02!C'!/-!/10)2-24')>!

)
!"#$%&!'(UT!!]?!!:2<86623;2;!C:84:06(!E5.7!703;<50:-!.7!-52!8+-<862!89!0!<866.--22!2M2:<.72!<0::.2;!8+-!.3!

!`)BUB!;8,,0:7!-8!758/!-50-!-52!C5072;!C:84:06!:2<86623;2;!/8+,;!9.-!/.-5.3!-52!L+;42-!<837-:0.3-7!0;8C-2;!

LD!-52!<866.--22!.3!-52!72--.34!89!.-7!:2<86623;0-.837(!!E52!C:89.,27!03;!L+;42-!<87-7!/.,,!10:D!83!0!C:8\2<-"LD"

C:8\2<-!03;!C:84:06"LD"C:84:06!L07.7!03;!758+,;!38-!L2!-0Y23!07!:2C:2723-.34!0!,.-2:0,!!:2<86623;2;!C:84:06(!!

E52!703;<50:-7!0:2!C:2723-2;!52:2!-8!758/P!07!03!2M.7-23<2!C:889P!-50-!-52!:2<86623;2;!]?!"J?E!7C23;.34!83!

J7-:8)BUB":2<<86623;2;!32/!.3.-.0-.127!03;!C:84:06!0+4623-0-.837!0:2!.6C,2623-0L,2(!
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"#=<!

%&')'!/)'!*&/-.'1!,-!0&'!?/;!)'1'/)*&!,1!C',-.!+2-'>!T0!,1!42)'!/4C,0,2:1>!_'0!,0!,1!/512!42)'!
*255/C2)/0,A'!/-+!42)'!,-0')-/0,2-/5B!?&,*&!'-5/).'1!0&'!)'/54!23!?&/0!,1!/*&,'A/C5'>!%&,1!*24(5,*/0'1!0&'!
0/1@!23!()'(/),-.!/!10)/0'.,*!A,1,2-!/-+!-'*'11,0/0'1!/!-'?!3,1*/5B!0'*&-,*/5B!/-+!0'4(2)/5!)'/5,14!/0!/!0,4'!
23!*2-10)/,-'+!'*2-24,*!)'12:)*'1!,-!0&'!f-,0'+!U0/0'1!0&/0!?,55!,-'A,0/C5;!5'/+!02!/!14/55')!3)/*0,2-!23!0&'!
.52C/5!)'1'/)*&!'332)0!1:((2)0'+!C;!0&'!3'+')/5!.2A')-4'-0>!!%&'!*244,00''!&/1!C''-!10)/0'.,*!,-!,01!
0&,-@,-.B!*)/30,-.!/!()2.)/4!0&/0!2(0,4,M'1!0&'!1*,'-0,3,*!)'0:)-B!C:,5+,-.!2-!()'A,2:1!(:C5,*!,-A'104'-0!,-!
/10)2(&;1,*1!?&,5'!4/@,-.!+,33,*:50!*&2,*'1!,-!5/;,-.!/!32:-+/0,2-!32)!0&'!-'E0!+'*/+'>!

%&'!*244,00''!-20'1!0&'!:-()'*'+'-0'+!5'A'5!23!'332)0!/-+!,-A25A'4'-0!,-!0&,1!1:)A';!C;!0&'!
/10)2-24,*/5!*244:-,0;B!?,0&!&:-+)'+1!23!/10)2-24')1!/-+!/10)2(&;1,*,101!/00'-+,-.!02?-!&/55!4''0,-.1B!
*2-0),C:0,-.!?&,0'!(/(')1B!/-+!1')A,-.!2-!(/-'51>!!%&'!A,1,2-!(:0!32)0&!,-!0&,1!)'(2)0!,1!/!1&/)'+!A,1,2->!!!

!

)
!"#$%&!'(UW!>=&!:2<86623;2;!C:84:06(!E5.7!703;<50:-!.7!-52!8+-<862!89!0!<866.--22!2M2:<.72!<0::.2;!8+-!.3!

!`)BUB!;8,,0:7!-8!758/!-50-!-52!C5072;!C:84:06!:2<86623;2;!/8+,;!9.-!/.-5.3!-52!L+;42-!<837-:0.3-7!0;8C-2;!

LD!-52!<866.--22!.3!-52!72--.34!89!.-7!:2<86623;0-.837(!!E52!C:89.,27!03;!L+;42-!<87-7!/.,,!10:D!83!0!C:8\2<-"LD"

C:8\2<-!03;!C:84:06"LD"C:84:06!L07.7!03;!758+,;!38-!L2!-0Y23!07!:2C:2723-.34!0!,.-2:0,!!:2<86623;2;!C:84:06(!!

E52!703;<50:-7!0:2!C:2723-2;!52:2!-8!758/P!07!03!2M.7-23<2!C:889P!-50-!-52!:2<86623;2;!>=&!O.45!&32:4D!

[5D7.<7!7C23;.34!83!J7-:8)BUB":2<86623;2;!32/!.3.-.0-.127!03;!C:84:06!0+4623-0-.837!0:2!.6C,2623-0L,2(!
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)-

0<==>?@-AB-0C967C6-2?A7D96?;-!>76E;F-297897G;-
-

-

%&'(!)*&(+*(!%,-+.&(,/!01+(2/!3)%0/4!5(,(!166-&+.(7!89!.:(!;1.&-+12!<(/(1,*:!=->+*&2!1/!61,.!-?!
.:(!?&,/.!6:1/(!-?!.:(!7(*1712!/>,'(9!-+!1/.,-+-@9!1+7!1/.,-6:9/&*/A!!B:(!)%0/!5(,(!*:1,C(7!.-!&7(+.&?9!
1+7!1,.&*>21.(!.:(!/*&(+.&?&*!.:(@(/!.:1.!5&22!7(?&+(!.:(!?,-+.&(,!&+!1/.,-+-@9!1+7!1/.,-6:9/&*/!,(/(1,*:!&+!
.:(!DE$E#DEDE!7(*17(A!F1*:!61+(2!51/!1/G(7!.-!6,(61,(!1!,(6-,.!.:1.!5->27!&7(+.&?9!.:(!/*&(+.&?&*!7,&'(,/!
-?!.:(!?&(27!1+7!.:(!@-/.!6,-@&/&+C!-66-,.>+&.&(/!?-,!6,-C,(//!&+!,(/(1,*:!&+!.:(!+(H.!7(*17(I!.1G&+C!&+.-!
*-+/&7(,1.&-+!.:-/(!1,(1/!5:(,(!.:(!.(*:+&*12!@(1+/!1+7!.:(!.:(-,(.&*12!?->+71.&-+/!1,(!&+!621*(!?-,!@1J-,!
/.(6/!?-,51,7A!!K-,(!8,-1729I!(1*:!61+(2!51/!*:1,C(7!5&.:!.:(!?-22-5&+C!.1/G/L!
!

"! M7(+.&?9!+(5!/*&(+.&?&*!-66-,.>+&.&(/!1+7!*-@6(22&+C!/*&(+.&?&*!.:(@(/!.:1.!:1'(!1,&/(+!?,-@!
,(*(+.!17'1+*(/!1+7!1**-@62&/:@(+./!&+!1/.,-+-@9!1+7!1/.,-6:9/&*/N!

"! O(/*,&8(!.:(!/*&(+.&?&*!*-+.(H.!-?!.:(!&@6-,.1+*(!-?!.:(/(!-66-,.>+&.&(/I!&+*2>7&+C!*-++(*.&-+/!.-!
-.:(,!61,./!-?!1/.,-+-@9!1+7!1/.,-6:9/&*/!1+7I!5:(,(!166,-6,&1.(I!.-!.:(!17'1+*(@(+.!-?!->,!
8,-17(,!/*&(+.&?&*!>+7(,/.1+7&+CA!

"! O(/*,&8(!.:(!G(9!17'1+*(/!&+!-8/(,'1.&-+!1+7!.:(-,9!+(*(//1,9!.-!,(12&P(!.:(!/*&(+.&?&*!
-66-,.>+&.&(/!5&.:&+!.:(!7(*17(!DE$E#DEDEN!1+7!

"! =-+/&7(,&+C!.:(!,(21.&'(!*-@6(22&+C!+1.>,(!-?!.:(!-66-,.>+&.&(/!&7(+.&?&(7!1+7!.:(!(H6(*.(7!
1**(//&8&2&.9!-?!.:(!@(1/>,(@(+.!,(C&@(/!,(Q>&,(7I!*122!->.!>6!.-!?->,!*(+.,12!Q>(/.&-+/!.:1.!1,(!
,&6(!?-,!1+/5(,&+C!1+7!-+(!C(+(,12!1,(1!5:(,(!.:(,(!&/!>+>/>12!7&/*-'(,9!6-.(+.&12!1+7!.:1.!7(?&+(!
.:(!/*&(+.&?&*!?,-+.&(,!-?!.:(!+(H.!7(*17(!&+!.:(!)%0R/!/>8#?&(27!-?!1/.,-+-@9!1+7!1/.,-6:9/&*/A!

!
F1*:!)*&(+*(!%,-+.&(,!01+(2!6,-'&7(7!&./!&+6>./!.-!.:(!/>,'(9!*-@@&..((!&+!.:(!)6,&+C!-?!DEES!

1+7!*-@62(.(7!&./!61+(2!,(6-,.!.:(,(1?.(,A!B:(!61+(2!,(6-,./!1,(!&+!.:(!/(*-+7!'-2>@(!-?!.:(!7(*1712!
/>,'(9!12-+C!5&.:!.:(!,(6-,./!-?!.:(!0,-C,1@!0,&-,&.&P1.&-+!01+(2/AH!!

B:(!?&'(!61+(2/!1+7!.:(&,!/*&(+.&?&*!/*-6(/!5(,(L!
!

"! 01+(2!-+!=-/@-2-C9!1+7!%>+71@(+.12!0:9/&*/!3=%04A!!B:(!=%0!/*-6(!(+*-@61//(7!*-/@-2-C9!
1+7!?>+71@(+.12!6:9/&*/I!&+*2>7&+C!.:(!(1,29!>+&'(,/(I!.:(!@&*,-51'(!81*GC,->+7I!.:(!
,(&-+&P1.&-+!1+7!C121H9!?-,@1.&-+!>6!.-!'&,&12&P1.&-+!-?!6,-.-C121H&(/I!21,C(!/*12(!/.,>*.>,(I!.:(!
&+.(,C121*.&*!@(7&>@I!.:(!7(.(,@&+1.&-+!-?!*-/@-2-C&*12!61,1@(.(,/I!71,G!@1..(,I!71,G!(+(,C9I!
.(/./!-?!C,1'&.9I!1/.,-+-@&*1229!7(.(,@&+(7!6:9/&*12!*-+/.1+./I!1+7!:&C:!(+(,C9!6:9/&*/!>/&+C!
1/.,-+-@&*12!@(//(+C(,/A!!

"! 01+(2!-+!T121*.&*!;(&C:8-,:--7!3T";4A!!B:(!T";!(+*-@61//(7!.:(!C121*.&*!+(&C:8-,:--7I!
&+*2>7&+C!.:(!/.,>*.>,(!1+7!6,-6(,.&(/!-?!.:(!K&2G9!U19!1+7!+(1,89!C121H&(/I!1+7!.:(&,!/.(221,!
6-6>21.&-+/!1+7!('-2>.&-+I!1/!5(22!1/!&+.(,/.(221,!@(7&1!1+7!/.1,!*2>/.(,/A!

"! 01+(2!-+!T121H&(/!"*,-//!=-/@&*!B&@(!3T=B4A!B:(!T=B!/*-6(!(+*-@61//(7!C121H&(/!1*,-//!
*-/@&*!.&@(I!&+*2>7&+C!.:(!?-,@1.&-+I!('-2>.&-+I!1+7!C2-812!6,-6(,.&(/!-?!C121H&(/!1+7!C121H9!
*2>/.(,/I!1/!5(22!1/!1*.&'(!C121*.&*!+>*2(&!1+7!V)W/I!@(,C(,/I!/.1,!?-,@1.&-+!,1.(I!C1/!1**,(.&-+I!
1+7!/>6(,@1//&'(!821*G!:-2(/A!

"! 01+(2!-+!021+(.1,9!)9/.(@/!1+7!).1,!%-,@1.&-+!30)%4A!!B:(!0)=!/*-6(!(+*-@61//(7!621+(.1,9!
/9/.(@/!1+7!/.1,!?-,@1.&-+I!&+*2>7&+C!/-21,!/9/.(@!8-7&(/!3-.:(,!.:1+!.:(!)>+4!1+7!(H.,1/-21,!
621+(./I!7(8,&/!7&/G/I!(H-8&-2-C9I!.:(!?-,@1.&-+!-?!&+7&'&7>12!/.1,/I!6,-.-/.(221,!1+7!
6,-.-621+(.1,9!7&/G/I!@-2(*>21,!*2->7/!1+7!.:(!*-27!M)KI!7>/.I!1+7!1/.,-*:(@&/.,9A!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!;1.&-+12!<(/(1,*:!=->+*&2I!!"#$%&'$()*+,!&-$.&/)*%0,1&-$.&2)*34)#,&3#&5,+*)#)67&"#0&5,+*)(87,39,I!B:(!;1.&-+12!

"*17(@9!0,(//I!U1/:&+C.-+I!OA=AI!?-,.:*-@&+CA!
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"#D!

"! 01+(2!-+!).1,/!1+7!).(221,!F'-2>.&-+!3))F4A!B:(!))F!/*-6(!(+*-@61//(7!/.1,/!1+7!/.(221,!
('-2>.&-+I!&+*2>7&+C!.:(!)>+!1/!1!/.1,I!/.(221,!1/.,-6:9/&*/I!.:(!/.,>*.>,(!1+7!('-2>.&-+!-?!/&+C2(!
1+7!@>2.&62(!/.1,/I!*-@61*.!-8J(*./I!/>6(,+-'1(I!C1@@1#,19!8>,/./I!/-21,!+(>.,&+-/I!1+7!(H.,(@(!
6:9/&*/!-+!/.(221,!/*12(/A!

!
B182(!"A$!/:-5/!.:(!?&+12!/*&(+*(!Q>(/.&-+/!1+7!1,(1/!-?!7&/*-'(,9!6-.(+.&12!1/!7(/*,&8(7!&+!.:(!

)%0!,(6-,./A!
!
!"#$%!""&!!'())*+,!-.!'/0!/1231245!
'67%86%!/9:8!7%9!0"8%$! '67%86%!;<%'!7:8'! "9%"='>!:/!<8<'<"$!?7'6:@%9A!

0:!%8!7"$!

6:'B:$:CA!"8?!/<8?"B%8!"$!
0DA'76'!

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

!

#!0!%,!&!'!()%*'+,'!

122'3'+1&%)./!

!

#!1&!%,!$1+4!51&&'+/!

!

#!1&!1+'!&!'!6+"6'+&%',!"7!

)'(&+%)",/!

!

.+1*%&1&%")13!#1*'!1,&+")"50!

C"$"6!76!8%7CD#:9D::?!! #!1&!1+'!&!'!73"#,!"7!51&&'+!

1)$!')'+.0!%)!&!'!2%+2(5.1312&%2!

5'$%(5/!

!

#!1&!2")&+"3,!&!'!51,,"')'+.0"

2!'5%213!2023',!#%&!%)!.1318%',/!

!

#!1&!%,!&!'!7",,%3!+'2"+$!"7!

.13180!1,,'5-30!7+"5!&!'!7%+,&!

,&1+,!&"!&!'!6+',')&/!

!

#!1&!1+'!&!'!2"))'2&%"),!

-'&#'')!$1+4!1)$!3(5%)"(,!

51&&'+/!

!

&%5'"$"51%)!1,&+")"50!!!

!

!1,&+"5'&+0!!!

C"$"E7%'!"69:''!6:'B76!!7B%!! !"#!$"!2",5%2!,&+(2&(+',!7"+5!

1)$!'*"3*'/!!

!

!"#!$"!-1+0"),!2023'!%)!1)$!"(&!

"7!.1318%',9!1)$!#!1&!$"!&!'0!$"!

#!%3'!&!'0!1+'!&!'+'/!

!

!"#!$"!-3124!!"3',!.+"#9!

+1$%1&'9!1)$!%)73(')2'!&!'%+!

,(++"()$%).,/!!

!

#!1&!#'+'!&!'!7%+,&!"-:'2&,!&"!

3%.!&!(6!&!'!()%*'+,'!1)$!#!')!

$%$!&!'0!$"!%&/!!

!

&!'!'6"2!!"7!+'%")%;1&%")!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

"#X!

0$"8%!"9A!'A'!%B'!"8?!'!"9!
/:9B"!7:8!!

!"#!$"!,&1+,!7"+5/!

!

!"#!$"!2%+2(5,&'331+!$%,4,!

'*"3*'!1)$!7"+5!631)'&1+0!

,0,&'5,/!

!

!"#!$%*'+,'!1+'!631)'&1+0!

,0,&'5,/!

!

$"!!1-%&1-3'!#"+3$,!'8%,&!

1+"()$!"&!'+!,&1+,9!1)$!21)!#'!

%$')&%70!&!'!&'33&13'!,%.),!"7!3%7'!

")!1)!'8"631)'&/!

!

%$')&%7%21&%")!1)$!

2!1+12&'+%;1&%")!"7!)'1+-0!

!1-%&1-3'!'8"631)'&,!

!

'!"9'!"8?!'!%$$"9!%@:$<!7:8!! !!"#!$"!+"&1&%")!1)$!51.)'&%2!

7%'3$,!177'2&!,&1+,/!!

!

#!1&!1+'!&!'!6+".')%&"+,!"7!

&06'!%1!,(6'+)"*1,!1)$!!"#!$"!

&!'0!'863"$'/!!!

!

!!"#!$"!&!'!3%*',!"7!51,,%*'!

,&1+,!')$/!!!

!

!#!1&!2")&+"3,!&!'!51,,9!+1$%(,9!

1)$!,6%)!"7!2"5612&!,&'331+!

+'5)1)&,/!!!

&%5'"$"51%)!1,&+")"50!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

Y#$!

%-

0<==>?@-AB-!?AG?>=-!?9A?9D9I>D9A7-!>76E;F-"6CA==678>D9A7;-
!
!

B:(!5-,G!-?!.:(!&+7&'&7>12!0,-C,1@!0,&-,&.&P1.&-+!01+(2/!3000/4!6,-'&7(7!&@6-,.1+.!&+6>.!.-!.:(!
5-,G!-?!"/.,-DE$EA!!B:(!?->,!61+(2/!5(,(L!
!

"! 01+(2!-+!F2(*.,-@1C+(.&*!W8/(,'1.&-+/!?,-@!)61*(!3FW)4!

"! 01+(2!-+!W6.&*12!1+7!M+?,1,(7!"/.,-+-@9!?,-@!.:(!T,->+7!3WM<4!

"! 01+(2!-+!01,.&*2(!"/.,-6:9/&*/!1+7!T,1'&.1.&-+!30"T4!

"! 01+(2!-+!<17&-I!K&22&@(.(,I!1+7!)>8@&22&@(.(,!?,-@!.:(!T,->+7!3<K)4!
!

B:(!61+(2/!5(,(!*:1,C(7!.-!&7(+.&?9!1+7!,(*-@@(+7!1!6,&-,&.&P(7!6,-C,1@!-?!?(7(,12!&+'(/.@(+.!
&+!,(/(1,*:!1*.&'&.&(/!.:1.!&+'-2'(L!
!

"! )61*(#81/(7!-8/(,'1.&-+/!-?!1/.,-6:9/&*12!6:(+-@(+1!6,&@1,&29!89!@(1+/!-?!(2(*.,-@1C+(.&*!
,17&1.&-+N!

"! W8/(,'1.&-+/!-?!1/.,-6:9/&*12!6:(+-@(+1!6,&@1,&29!89!@(1+/!-?!-6.&*12!1+7!&+?,1,(7!
@(1/>,(@(+./!?,-@!.:(!C,->+7N!

"! FH62-,&+C!1,(1/!1.!.:(!&+.(,?1*(!-?!6:9/&*/!1+7!1/.,-+-@9!/>*:!1/!C,1'&.1.&-+12!,17&1.&-+I!B(Z!
C1@@1#,19!1/.,-+-@9I!1+7!?,((#?29&+C!/61*(!@&//&-+/!.(/.&+C!?>+71@(+.12!C,1'&.1.&-+12!6:9/&*/N!
1+7!!

"! W8/(,'1.&-+/!-?!1/.,-6:9/&*12!6:(+-@(+1!6,&@1,&29!89!@(1+/!-?!@(1/>,(@(+./!?,-@!.:(!C,->+7!
&+!.:(!,17&-I!@&22&@(.(,I!1+7!/>8@&22&@(.(,!6-,.&-+/!-?!.:(!(2(*.,-@1C+(.&*!/6(*.,>@!

!
M+!?-,@>21.&+C!.:(&,!*-+*2>/&-+/I!.:(!000/!5(,(!*:1,C(7!.-!!7,15!-+!/('(,12!/->,*(/!-?!

&+?-,@1.&-+L!3$4!.:(!/*&(+*(!?-,(?,-+./!&7(+.&?&(7!89!.:(!"/.,-DE$E!)*&(+*(!%,-+.&(,/!01+(2/I!3D4!&+6>.!
?,-@!.:(!6,-6-+(+./!-?!,(/(1,*:!1*.&'&.&(/I!1+7!3X4!&+7(6(+7(+.!*-/.!1+7!.(*:+&*12!,(17&+(//!1//(//@(+./A!
B:(!61+(2/R!,(*-@@(+71.&-+/!5(,(!&+.(C,1.(7!&+.-!1!6,-C,1@!?-,!122!-?!1/.,-+-@9!1+7!1/.,-6:9/&*/!89!.:(!
"/.,-DE$E!/>,'(9!*-@@&..((A!!M+!61,.&*>21,I!.:(!000/!5(,(!*:1,C(7!.-L!
!

"! <(6-,.!-+!.:(!/.1.>/!-?!(H&/.&+C!,(/(1,*:!1*.&'&.&(/!.-!/(.!.:(!*-+.(H.!?-,!?>.>,(!,(/(1,*:!1*.&'&.&(/I!
&+*-,6-,1.&+C!?&+7&+C/!-?!.:(!/>,'(9R/!M+?,1/.,>*.>,(!).>79!T,->6/A!

"! 0,('&(5!1+7!*-@61,(!6,-6-/(7!,(/(1,*:!1*.&'&.&(/!&+*2>7&+C!.:-/(!*1,,&(7!?-,51,7!?,-@!6,('&->/!
/>,'(9/!.:1.!:1'(!+-.!8((+!C&'(+!1!?-,@12!*-+/.,>*.&-+!/.1,.A!

"! ).1.(!.:(!,(21.&'(!&@6-,.1+*(!-?!314!/@122(,!6,-J(*./!1+7!C(+(,&*!,(/(1,*:!6,-C,1@/!.:1.!&+'-2'(!
*-@6(.&.&'(!6((,!,('&(5!1+7!384!6,-C,1@/!.:1.!2('(,1C(!6>82&*!1+7!6,&'1.(!&+?,1/.,>*.>,(!
&+'(/.@(+./I!5:(,(!166,-6,&1.(A!

"! "//(//!1+7!7(/*,&8(!8(/.!1'1&2182(!(/.&@1.(/!-?!.:(!*-+/.,>*.&-+!*-/./!1+7!2&?(.&@(/!?-,!(1*:!
,(*-@@(+7(7!,(/(1,*:!1*.&'&.9!.-C(.:(,!5&.:!.:(&,!?>22!,>++&+C!*-/./!3-6(,1.&-+/I!/*&(+*(I!1+7!
>6C,17(/4A!

"! M7(+.&?9!61,.&*>21,!,&/G/!?-,!(1*:!,(/(1,*:!1*.&'&.9!.:1.!5->27!17'(,/(29!1??(*.!.:(!6,-J(*.(7!*-/.I!
.(*:+&*12!,(17&+(//I!-,!/*:(7>2(!-?!.:(!1*.&'&.9A!M7(+.&?9!.:-/(!?1*.-,/!.:1.!*->27!*:1+C(!1+!
1*.&'&.9R/!6,&-,&.9!1+7[-,!/*-6(A!

"! M+?-,@(7!89!314!.:(!,(*-@@(+71.&-+/!-?!.:(!/*&(+*(!?,-+.&(,!61+(2/!1+7!384!.:(!61+(2R/!-5+!
,(/(1,*:!1*.&'&.9!1//(//@(+./I!,(*-@@(+7!1!6,&-,&.&P(7I!8121+*(7I!1+7!&+.(C,1.(7!,(/(1,*:!
6,-C,1@!5:&*:!&+*2>7(/!1!,1+G!-,7(,&+C!-?!,(/(1,*:!1*.&'&.&(/!1+7!1!8121+*(7!.(*:+-2-C9!
7('(2-6@(+.!6,-C,1@A!!
!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

Y#D!

"!6,(2&@&+1,9!,(*-@@(+7(7!6,-C,1@!51/!>/(7!.-!&7(+.&?9!1*.&'&.&(/!.:1.!5(,(!/>8J(*.!.-!1+!
&+7(6(+7(+.!.(*:+&*12!('12>1.&-+!1+7!*-/.!(/.&@1.(A!B:(!61+(2R/!?&+12!,(*-@@(+71.&-+!.-!.:(!)>,'(9!
=-@@&..((!&+*2>7(7!*-+/&7(,1.&-+!-?!.:(!,(/>2./!-?!.:(!&+7(6(+7(+.!.(*:+&*12!('12>1.&-+!1+7!*-/.!(/.&@1.(A!
F1*:!000!6,-'&7(7!.:(!)>,'(9!=-@@&..((!5&.:!1+!&+.(,&@!&+.(,+12!1+7!*-+?&7(+.&12!/>@@1,9!,(6-,.!-?!&./!
,(*-@@(+7(7!6,-C,1@!&+!.:(!%122!-?!DEES!1+7!*-@62(.(!&./!61+(2!,(6-,.!.:(,(1?.(,A!B:(!61+(2!,(6-,./!1,(!
6>82&/:(7!&+!.:(!/(*-+7!'-2>@(!-?!.:(!7(*1712!/>,'(9!12-+C!5&.:!.:(!,(6-,./!-?!.:(!)*&(+*(!%,-+.&(,/!
01+(2/A!

B:(!@1&+!,(/>2./!?,-@!.:(!?->,!000/!1,(!/>@@1,&P(7!&+!B182(!YA$A!
!
!

!*FGH!#I&!!'())*+,!-.!0+1-+1J,!"KJ1L1J1H5!*5!9HK-))H23H3!F,!JMH!0+-4+*)!0+1-+1J1N*J1-2!0*2HG5I!!

8:!%O!!%2J+1H5!(23H+!H*KM!P*2HG!*+H!12!P+1-+1J,!-+3H+!Q1JM12!51NH!K*JH4-+,I!!8-JH!JM*J!JMH!9B'!P*2HG!M*5!
JQ-!5HK-23!HR(*G!P+1-+1J1H5I!!!MH!%:'!K-5J5!*+H!5M-Q2!.-+!JMH!P*2HGS5!H2M*2KH3!F(34HJ!5KH2*+1-I!!!MH!
J*F(G*JH3!K-5J5!*+H!12!/ATU&U!3-GG*+5!*23!*+H!H5J1)*JH5!.-+!JMH!3HK*3HI!

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

!

!

$%&0%12!

3&4*!

+55%16417!

8)1*(0&%9:! !

$%&0%12!

3&4*!

+55%16417!

8)1*(0&%9:! !

$%&0%12!

3&4*!

+55%16417!

8)1*(0&%9:! !

$%&0%12!

3&4*!

+55%16417!

8)1*(0&%9:!

!"#$%&'()*$ +",-.$!/#$ !"#$/')0$ +",-.$!/#$ !"#$12(03'$456$
12(03''$

+7-8$9$
+:-8$!8#$

!"#$;)8*$ <+".$!/#$

!7#$'=>$
!?@ABCDE$FE4@E#$

+",G.$!/#$ !7#$0H*0$!0;')#$ +G,7.$!/#$$ !7#$&0)($
!7#$HH0*$

+"GG8$!8#$
+""G8$!8#$

!7#$/))*$ +IJG8$!/#$

!K#$2LA?M45CE$
8NFFNA5$

+G,O.$!/#$ !"#$PQMF4@$*NRN5S$
0@@4T$UA@$
;@4VNE4ENA54M$%4VC$
WCECDENA5$

+OG8$!8#$ 0*0$
25X45DCRC5E$

+II8$!8#$ !"#$8N63FD4MC$Y)&$
?@AS@4R$
4QSRC5E4ENA5$
!>'(9P0;9(8)#$

+7GG8$

!"#$./'))$ +G,7.$!8#$ !"#$Y0)0$2L?MA@C@$
0QSRC5E4ENA5$

+".$!8#$ 25X45DCRC5EF$
EA$;.*Z$2[/0Z$
[/.0Z$0/80Z$$
25X45DCRC5EF$
EA$H0(80Z$
21*$$

+"7G8$
$
$
$
$
$
$
+7-8$

!7#$*)'P$
4QSRC5E4ENA5$

+IG8$!8#$

!7#$2L?MA@C@$ +G,-.$!8#$ !7#$*CDX5AMAST$
6CVCMA?RC5E$
4QSRC5E4ENA5$456$
\/W.$(]W$456$
4QSRC5E4ENA5$

+--G8$
Y0)0$!8#Z$
+"-G8$
Y)&9W>2$
!8#$

333$ 333$ !7#$>'($)TFECR$
4QSRC5E4ENA5$

+J"8$!8#$

!K#$(]0$ +G,7.$!8#$ !K#$0QSC@$YA@EX$ +JG8$!\)$
?A@ENA5#$!8#$

333$ 333$ )R4MMZ$
Q5?@NA@NEN^C6$
?@AS@4RF$

+"GG8$$
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(-

*J6-(A;D-"9;K->78-*6CJ79C>E-#L>E<>D9A7-!?AC6;;-
-

-

M+!,(/6-+/(!.-!.:(!/.1.(@(+.!-?!.1/GI!1+!&+7(6(+7(+.!*-/.!1+7!.(*:+&*12!('12>1.&-+!3="BF4!
6,-*(//!51/!(/.182&/:(7!?-,!.:(!6,-J(*./!*-+/&7(,(7!?-,!,(*-@@(+71.&-+!&+!.:&/!,(6-,.A!!M@62(@(+.1.&-+!-?!
.:(!="BF!6,-*(//!51/!6(,?-,@(7!89!1+!(H6(,&(+*(7!*-@6(.&.&'(29!/(2(*.(7!*-+.,1*.-,!>/&+C!1!6,-*(//!
-6(,1.&+C!&+!61,122(2!5&.:!.:(!*-@@&..((!6,-*(//!7(/*,&8(7!&+!=:16.(,!\A!!B:(!-8J(*.&'(!-?!.:(!="BF!
6,-*(//!51/!.-!J>7C(!.:(!,(17&+(//I!.(*:+&*12!,&/GI!1+7!/*:(7>2(!,&/G!?-,!.:(!1*.&'&.&(/!>+7(,!*-+/&7(,1.&-+A!
)*:(7>2(!(/.&@1.(/!1+7!*-/.!166,1&/12/!5(,(!7('(2-6(7!?-,!(1*:!1*.&'&.9A!!U:&2(!61/.!/>,'(9/!:1'(!
?-*>/(7!/-2(29!-+!.:(!*-/.I!.:(!*>,,(+.!/>,'(9!*-@@&..((!8(2&('(/!.:1.!.:&/!+>@8(,I!5:&2(!&@6-,.1+.I!&/!
-+29!61,.!-?!.:(!/.-,9A!!K-,(-'(,I!*-/.!(/.&@1.(/!?-,!6,-J(*./!1.!1+!(1,29!/.1C(!-?!7('(2-6@(+.!1,(!
&+:(,(+.29!2(//!*(,.1&+!8(*1>/(!+-.!122!.:(!7(/&C+!,(Q>&,(@(+./!:1'(!8((+!/6(*&?&(7!1+7!+-.!122!.(*:+&*12!
,&/G/!:1'(!8((+!,(.&,(7A!

%-,!*-+/&/.(+*9!1+7!(1/(!-?!*-@61,&/-+!.:(!="BF!,(6-,./!?-,!/61*(!@&//&-+/!C&'(!1+!166,1&/(7!
6,-C,1@!*-/.!&+!%]DE$E!7-221,/A!!!B:(!*-/.!.:,(/:-27!?-,!.:(!="BF!6,-*(//!51/!(/.182&/:(7!1.!
166,-H&@1.(29!^X_EK!1.!;")"!1+7!166,-H&@1.(29!^\_K!?-,!.:(!;)%!1+7!OWFA!!B:(!*-@@&..((!
7('(2-6(7!1!*-/.#/6,(17&+C!.--2!/(61,1.(!?,-@!.:(!="BF!6,-*(//!>/&+C!1!X!6(,*(+.!6(,!1++>@!81/(!
&+?21.&-+!,1.(!-'(,!.:(!7(*17(I!.-!7('(2-6!/-@(!+-.&-+12!?>+7&+C!6,-?&2(/!1C1&+/.!6-//&82(!1C(+*9!?>+7&+C!
5(7C(/A!!B:(!*-@61,&/-+!-?!,(Q>&,(7!?>+7&+C!6,-?&2(/!5&.:!?>.>,(!1C(+*9!8>7C(./!51/!7-+(I!.:(!
*-@@&..((!8(2&('(/I!&+!1/!,(12&/.&*!1!@1++(,!1/!6-//&82(!12.:->C:!&.!,(*-C+&P(/!.:(!*-+/&7(,182(!
>+*(,.1&+.&(/!&+!8-.:!/>@@(7!+((7/!-?!.:(!,(*-@@(+7(7!6,-J(*./!1+7!&+!.:(!?>+7&+C!1'1&2182(!&+!.:(!
?>.>,(A!

B:(!61,122(2!&@62(@(+.1.&-+!-?!.:(!*-@@&..((!1+7!="BF!6,-*(//(/I!/:-5+!&+!%&C>,(!\A$I!122-5(7!
?-,!.&@(29!1+7!(??&*&(+.!71.1!C1.:(,&+C!1+7!?1*.!?&+7&+C!89!.:(!="BF!*-+.,1*.-,!1+7!.:(!*-@@&..((!5:&2(!
@1&+.1&+&+C!.:(!&+7(6(+7(+*(!-?!(1*:!1*.&'&.9A!!"/!-+(!-?!.:(!?&,/.!1*.&'&.&(/!-?!.:(!/>,'(9I!8(?-,(!.:(!
="BF!6,-*(//!51/!?>229!7('(2-6(7I!.:(!*-@@&..((!/-2&*&.(7!;-.&*(/!-?!M+.(+.!3;WM4!.-!C1>C(!.:(!G&+7/!-?!
,(/(1,*:!1*.&'&.&(/!*->27!8(!(H6(*.(7!.-!8(!1//(//(7!7>,&+C!.:(!*->,/(!-?!.:(!/>,'(9A!!B:&/!?&,/.!/.(6!51/!
?-22-5(7!89!,(*(&6.!-?!5:&.(!616(,/!1+7!.:(+!.5-!,(Q>(/.#?-,#&+?-,@1.&-+!*9*2(/!3<%M#$!1+7!<%M#D4!
,(/>2.&+C!&+!@>2.&62(!/>8@&..12/!?,-@!*1+7&71.(!1*.&'&.&(/A!!B:(!->.6>.!-?!.:(!<%M#D!6,-*(//!51/!.:(!
/(2(*.&-+!-?!*1+7&71.(/!.-!8(!6>.!?-,51,7!?-,!7(.1&2(7!="BF!6,-*(//!1+129/&/A!!B:(!6,-6-/(7!*1+7&71.(/!
5(,(!/(2(*.(7!89!.:(!FW)I!WM<I!0"TI!1+7!<K)!0,-C,1@!0,&-,&.&P1.&-+!01+(2/!3000/4!81/(7!-+!/*&(+.&?&*!
6,&-,&.&(/!.-C(.:(,!5&.:!1!/*&(+.&?&*!('12>1.&-+!-?!.:(!.(*:+&*12!166,-1*:(/A!!B:(!*1+7&71.(/!5(,(!166,-'(7!
89!.:(!*-@@&..((A!

B:(!="BF!*-@6-+(+.!-?!.:(!6,-*(//!51/!&.(,1.&'(!&+!.:(!(1,29!/.1C(/I!/.1,.&+C!5&.:!1!.(*:+&*12!
('12>1.&-+!-?!.:(!/(2(*.(7!*1+7&71.(/!1+7!.:(+!6,-*((7&+C!.-!?-22-5#>6!Q>(/.&-+/!.-!&+7&'&7>12!6,-J(*.!
.(1@/!1/!,(Q>&,(7A!!B:(!="BF!1+7!/>,'(9!6,-*(//(/!5(,(!2&+G(7I!.:,->C:!7&,(*.!*-@@>+&*1.&-+!8(.5((+!
.:(!*-+.,1*.-,!1+7!*-@@&..((!1+7!61+(2!@(@8(,/I!1/!5(22!1/!6,(/(+.1.&-+/!.-!.:(!*-@@&..((!1+7!000/A!!
B:(!&+.(,1*.&-+/!?-*>/(7!-+!(+/>,&+C!.:(!Q>12&.9!-?!.:(!1//(//@(+./!89!.:(!*-+.,1*.-,!1+7!(+C1C&+C!.:(!
.(*:+&*12!(H6(,.&/(!-?!61+(2/!1+7!*-@@&..((A!O&/*>//&-+/!8(.5((+!.:(!000/!1+7!.:(!*-/.!*-+.,1*.-,!5(,(!
(//(+.&12!.-!(+/>,(!.:1.!6,-J(*.!7(.1&2/!5(,(!+-.!@&/&+.(,6,(.(7!89!.:(!*-+.,1*.-,A!!M+.(,@(7&1.(!,(/>2./!
5(,(!.:(+!6,(/(+.(7!.-!.:(!?>22!*-@@&..((!&+!W*.-8(,!DEES!1.!.:(!*-@@&..((R/!`.:!@((.&+CI!?-22-5(7!89!!
/('(,12!@-,(!&.(,1.&'(!/.(6/!?-*>/(7!-+!,('&(5&+C!.:(!?&+12!1//(//@(+./!1+7!166,1&/12/!?-,!1**>,1*9I!
,(12&/@I!1+7!*-+/&/.(+*9!89!.:(!*-@@&..((A!!!

O(/6&.(!.:(!*-+/&7(,182(!&+.(,1*.&-+!5&.:!.:(!*-@@&..((!1+7!61+(2/I!.:(!/>,'(9!6,-*(//!@1&+.1&+/!
.:(!&+7(6(+7(+*(!-?!.:(!*-+.,1*.-,!/-!.:1.!.:(&,!?&+12!1+129/&/!51/!?,((!?,-@!>+7>(!&+?2>(+*(!89!(&.:(,!.:(!
*-@@&..((!&./(2?!-,!89!&+.(,(/./!->./&7(!-?!.:(!/>,'(9A!!B:&/!&+7(6(+7(+*(!51/!1**-@62&/:(7!89!
(/.182&/:&+C!.:(!*-+.,1*.-,!1/!1!*-+/>2.1+.!.-!.:(!;<=!,1.:(,!.:1+!1!7&,(*.!61,.&*&61+.!&+!.:(!*-@@&..((!
(??-,.A!!B:(,(?-,(I!5:&2(!.:(!*-@@&..((!5-,G(7!*2-/(29!5&.:!.:(!*-+.,1*.-,!6,-'&7&+C!.(*:+&*12!&+6>./!1/!
,(Q>(/.(7I!1/!5(22!1/!6,-'&7&+C!(H6(,.!,('&(5!1+7!*-@@(+.1,9I!.:(!?&+12!,(/>2.!:1/!8((+!1**(6.(7!1+7!
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*(,.&?&(7!1/!&+7(6(+7(+.!5-,G!6(,?-,@(7!89!.:(!*-+.,1*.-,!12-+(A!FQ>1229!&@6-,.1+.!.-!.:(!&+7(6(+7(+*(!
-?!.:(!*-+.,1*.-,!&/!.:(!*-@@&..((R/!,(/6-+/&8&2&.9!?-,!,('&(5&+C!.:(!*-+.,1*.-,R/!5-,G!1+7!(H(,*&/&+C!&./!
J>7C@(+.!&+!1**(6.&+C!.:(!*-+.,1*.-,R/!,(/>2./A!

"!/(*-+7!(//(+.&12!*-+/&7(,1.&-+!1??(*.&+C!.:(!="BF!6,-*(//!&/!.:(!,(*-C+&.&-+!.:1.!C,->+7#81/(7!
1+7!/61*(#81/(7!/9/.(@/!1,(!?>+71@(+.1229!7&??(,(+.!5&.:!,(/6(*.!.-!:-5!.:(9!1,(!?>+7(7!1+7!7('(2-6(7A!!
B:&/!7&/61,&.9!6,-?->+729!&+?2>(+*(7!.:(!@(.:-7/!89!5:&*:!.:(!C,->+7!1+7!/61*(!/9/.(@/!5(,(!('12>1.(7!
1+7!'12&71.(7!89!.:(!*-+.,1*.-,A!!B:(!/61*(#81/(7!/9/.(@/!5(,(!/.1.&/.&*1229!('12>1.(7!>/&+C!.:(!6,-*(//!
6,(/(+.(7!&+!%&C>,(!=A$A!!B:&/!6,-*(//!>.&2&P(7!1+!(H.(+/&'(!71.181/(!1'1&2182(!.-!.:(!*-+.,1*.-,!?,-@!
@1+9!61/.!6,-J(*./!6(,?-,@(7!89!;")"!1+7!1+!1//-*&1.(7!1,,19!-?!(H6(,&(+*(7!/>66-,.!*-+.,1*.-,/A!!
B:>/I!7(/6&.(!/-@(!@&//&-+#>+&Q>(!(2(@(+./I!.:(!/&P(!1+7!/*12(!-?!.:(!/61*(!6,-J(*./!5(,(!5(22!5&.:&+!.:(!
(H6(,&(+*(!81/(!-?!.:(!*-+.,1*.-,!1+7!.:(!61,1@(.,&*!@-7(2!(@62-9(7!?-,!.:(!1+129/&/!89!.:(!*-+.,1*.-,A!

T,->+7#81/(7!/9/.(@/!,(Q>&,(7!1!7&??(,(+.!.,(1.@(+.!/&+*(!.:(9!1,(!.96&*1229!7('(2-6(7!89!1!
*-+/-,.&>@!*-+/&/.&+C!-?!>+&'(,/&.&(/!1+7[-,!?(7(,1229!?>+7(7!1C(+*&(/!5&.:!1+!1//-*&1.(7!@&H!-?!
C-'(,+@(+.!1+7!6,&'1.(!?>+7/A!!K1+1C(@(+.!1+7!,('&(5!-?!.:(/(!1*.&'&.&(/!&+'-2'(!>+&Q>(!&+/.&.>.&-+1229!
7,&'(+!6,-*(//(/!*-@61,(7!.-!/61*(#81/(7!1*.&'&.&(/A!!"!,(2('1+.!*-/.!1+7!/*:(7>2(!71.181/(!?-,!61/.!21,C(!
C,->+7#81/(7!6,-J(*./!21,C(29!7-(/!+-.!(H&/.A!!%>,.:(,@-,(I!.:(!/&P(!1+7!*-/.!?-,!21,C(!C,->+7!6,-J(*./!
:1'(!166,-1*:(7!.:-/(!8(&+C!8>&2.!?-,!/61*(!-+29!&+!.:(!61/.!7(*17(A!!!F1*:!-?!.:(!C,->+7#81/(7!6,-J(*./!
('12>1.(7!&+!.:(!="BF!6,-*(//!,(Q>&,(7!1+!(H.,16-21.&-+!?,-@!(H&/.&+C!?1*&2&.&(/!>/&+C!G(9!7&/*,&@&+1.&+C!
?1*.-,/!?-22-5&+C!.:(!6,-*(//!/:-5+!&+!%&C>,(!=ADA!

Y(*1>/(!.:(!1'1&2182(!71.181/(!?-,!C,->+7!6,-J(*./!7&7!+-.!/>66-,.!1!61,1@(.,&*!1+129/&/!1/!>/(7!
?-,!.:(!/61*(!6,-J(*./I!1!a8&7&,(*.&-+12!1+129/&/b!51/!(@62-9(7A!"!6,-J(*.R/!-5+!8-..-@#>6!*-/./!5(,(!
1//(//(7!89!.:(!*-+.,1*.-,!&+!*-+/>2.1.&-+!5&.:!.:(!*-@@&..((!1+7!61+(2/A!!W+*(!.:&/!?&,/.!(2(@(+.!51/!
*-@62(.(7I!.:(!*-+.,1*.-,!.:(+!&7(+.&?&(7!.:(!/6(*&?&*!7&/*,&@&+1.&+C!(2(@(+./!,(Q>&,&+C!*-/.!-,!/*:(7>2(!
1+12-C&(/!1+7!(H.,16-21.&-+A!!%>,.:(,!&+?-,@1.&-+!51/!,(Q>(/.(7!-?!.:(!1*.&'&.&(/!8(&+C!1//(//(7!5:(+!
&+?-,@1.&-+!C16/!5(,(!&7(+.&?&(7A!!B:&/!166,-1*:!&/!*-+/&7(,(7!.-!8(!.:(!@-/.!166,-6,&1.(!@(.:-7!?-,!
1*:&('&+C!1!,(12&/.&*!*-/.!(/.&@1.(!?-,!.:(!C,->+7!6,-J(*./!1+7!&.!51/!/>**(//?>2!1/!7(@-+/.,1.(7!89!.:(!
*-+.,1*.-,R/!8(&+C!182(!.-!6,-'&7(!1+!1//(//@(+.!-?!.(*:+&*12!,(17&+(//I!,&/GI!1+7!*-/.!5&.:&+!.:(!?-22-5&+C!

!

!

/7C<9%!6I&!!6"!%!P+-KH55!.G-Q!(5H3!.-+!5P*KH"F*5H3!P+-VHKJ5I!
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2&@&.1.&-+/A!B:(!*-+.,1*.-,!:17!+-!&+7(6(+7(+.!81/&/!?-,!('12>1.&+C!.:(!-6(,1.&-+/!*-/./!(/.&@1.(/!
6,-'&7(7!?-,!1+9!C,->+7#81/(7!6,-J(*.A!!B:-/(!(/.&@1.(/!5(,(!*-+/.,>*.(7!89!.:(!/>,'(9!*-@@&..((!-+!.:(!
81/&/!-?!.:(!(H6(,&(+*(!1+7!(H6(,.&/(!-?!&./!@(@8(,/A!!%-,!/-@(!6,-J(*./I!.:(!71.1!/>662&(7!89!.:(!6,-J(*./!
51/!&+/>??&*&(+.!?-,!.:(!*-+.,1*.-,!.-!7-!1!,-8>/.!&+7(6(+7(+.!*-/.!('12>1.&-+A!!M+/.(17I!.:(!('12>1.&-+!51/!
2&@&.(7!.-!.(*:+&*12!,(17&+(//!1+7!,&/GI!1/!5(22!1/!&7(+.&?9&+C!.:-/(!(2(@(+./!-?!.:(!6,-J(*./!.:1.!7,&'(!.:(!
,&/G/A!0,-7>*.&'(!&+.(,1*.&-+/!8(.5((+!.:(!*-+.,1*.-,!1+7!.:(!61+(2/!*21,&?&(7!1!+>@8(,!-?!&//>(/A!!

"/!5->27!8(!(H6(*.(7I!.:(!*-/.!166,1&/12!6,-*(//!&/!:&C:29!7(6(+7(+.!-+!8-.:!.:(!@1.>,&.9!-?!.:(!
6,-J(*.!7(/&C+!1+7!.:(!7(.1&2!1+7!Q>12&.9!-?!.:(!1'1&2182(!.(*:+&*12!&+?-,@1.&-+A!!W'(,122I!.:(!7(.1&2!-?!.:(!
<%M#D!&+6>./!51/!(H*(22(+.I!12.:->C:!.:(!@1J-,&.9!-?!.:(!6,-J(*./!('12>1.(7!5(,(!1.!1!0,(#0:1/(#"!/.1C(!-?!
7('(2-6@(+.A!!M+!.:(!*1/(!-?!/61*(!6,-J(*./I!.:(!7-@&+1+.!*-/.!(2(@(+./!-?!.:(!/61*(!6,-J(*./!1,(!.:(!
&+/.,>@(+./!3DEc4I!/61*(*,1?.!/9/.(@!3$Dc4I!*-/.!,(/(,'(/!3$Sc4I!1+7!@&//&-+!.:,(1.!(2(@(+./!3$dc4I!
*-,,(/6-+7&+C!.-!166,-H&@1.(29!\Ec!-?!.:(!.-.12!@&//&-+!*-/.A!!B:(!.:,(1./!*-,,(/6-+7&+C!.-!@1//!1+7!
6-5(,I!21>+*:!'(:&*2(I!1+7!/*:(7>2(!5(,(!Q>1+.&.1.&'(29!('12>1.(7!89!.:(!*-@@&..((!1.!1!C(+(,12!2('(2!1+7!
.:(+!.1&2-,(7!1/!.-!:-5!.:(9!5(,(!1662&(7!.-!/6(*&?&*!@&//&-+/A!!T,->+7!6,-J(*./!.96&*1229!5(,(!?->+7!.-!
:1'(!/:-,.(,!7('(2-6@(+.!/*:(7>2(/!.:1+!@19!8(!,(12&/.&*!1+7!/@122(,!*-/.!,(/(,'(/!.:1+!@19!8(!6,>7(+.A!!

Y(*1>/(!-?!.:(!&@@1.>,&.9!-?!/-@(!-?!.:(!6,-6-/(7!1*.&'&.&(/I!*-/.!>+*(,.1&+.&(/!1,(!:&C:(,!.:1+!
.96&*12!?-,!1*.&'&.&(/!@-'&+C!&+.-!7('(2-6@(+.!(&.:(,!'&1!;)%R/!K<F%=!6,-*(//!-,!1.!.:(!6,(2&@&+1,9!
7(/&C+!,('&(5!/.1C(!?-,!;")"!1+7!OWFA!!B:(!*-@@&..((!5-,G(7!5&.:!.:(!*-+.,1*.-,!.-!7('(2-6!1+!
1**(6.182(!/(.!-?!Q>1+.&.1.&'(!@(.,&*/!.:1.!*->27!8(!>/(7!.-!?1&,29!*12*>21.(!.:(!6,-8182(!7(2.1!*-/.!7,&'(+!
89!.:(!1//(//(7!@1.>,&.9!-?!(1*:!@&//&-+A!B:(/(!@(.,&*/!&+*2>7(7!(/.&@1.&-+!-?!C,-5.:!-?!1662&*182(!
/9/.(@!,(/->,*(/!/>*:!1/!6-5(,!1+7!@1//!12-+C!5&.:!@&//&-+#/6(*&?&*!?1*.-,/A!!

B:(!(+7!,(/>2.!-?!.:(!&+*-,6-,1.&-+!-?!*-/.!>+*(,.1&+.&(/!&/!.:(!*-/.!:&/.-C,1@!8,-G(+!->.!89!UY)!
*-/.!(2(@(+.!/:-5+!&+!%&C>,(!=AX!?-,!.:(!eOFK#W@(C1!3/&@&21,!.-!U%M<)B4I!fM)"I!1+7!MgW!@&//&-+/A!
B:(!*-/.!>+*(,.1&+.&(/!1,(!/:-5+!1/!a.:,(1./b!&+!.:(!?&C>,(A!!B:(!&+*-,6-,1.&-+!-?!.:,(1./!1+7!,&/G/!,(/>2./!
&+!.:(!="BF!*-/.!.-.12/!1'(,1C&+C!__!6(,*(+.!!:&C:(,!.:1+!.:(!6,-J(*./!,(6-,.(7!!81/(7!-+!;")"!
(/.&@1.(/A!!B:(!1//-*&1.(7!)#*>,'(/!1,(!/:-5+!&+!%&C>,(!=A`A!!"+!)#*>,'(!,(6,(/(+./!.:(!*>@>21.&'(!
6,-818&2&.9!.:1.!1!6,-J(*.!5&22!8(!*-@62(.(7!1.!.:(!C&'(+!.-.12!*-/.A!B:(!;")"!*-/.!(/.&@1.(/!*1@(!&+!1.!
166,-H&@1.(29!.:(!$E!.-!$_!6(,*(+.!6-&+.!-+!.:(!)#*>,'(!,(6,(/(+.&+C!.:(!/.1.&/.&*1229!7(,&'(7!="BF!*-/.!
?-,!.:(!/1@(!@&//&-+A!!Y1/(7!-+!:&/.-,&*12!@(.,&*/I!&.!5->27!8(!(H6(*.(7!.:1.!.:(!;")"!(/.&@1.(/!5->27!
C,-5!.-!166,-H&@1.(29!XE!.-!_E!6(,*(+.!-+!.:(!)#*>,'(!1.!(+7!-?!?-,@>21.&-+!>+2(//!(??-,./!1,(!@17(!.-!
7(/*-6(!-,!/&@62&?9!.:(!@&//&-+!*-+*(6./A!!!!

B:(!*-/./!?-,!.:(!eOFK#W@(C1I!fM)"I!1+7!MgW!@&//&-+/!&+!%&C>,(/!=AX!1+7!=A`!,(6,(/(+.!.:(!
?>22!*-/.!.-!;")"!5&.:->.!*-+/&7(,1.&-+!-?!F)"!61,.&*&61.&-+A!!B:(!*-+.,1*.-,!12/-!7('(2-6(7!1!*-/.!
@(.,&*!?-,!1!+-.&-+12!_E#_E!;")"#F)"!J-&+.!6,-C,1@!&+*-,6-,1.&+C!1!D_!6(,*(+.!a?-,(&C+!61,.&*&61.&-+b!

!

/7C<9%!6IT!!6"!%!P+-KH55!.-+!4+-(23H3"F*5H3!P+-VHKJ5I!!!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

=#`!

6(+12.9!81/(7!-+!1+!1//(//@(+.!-?!/&@&21,!@&//&-+/A!!%&C>,(!=A_!/:-5/!.:(!,(/>2.&+C!*-/.!.-!;")"!5&.:!1!
*-@61,&/-+!-?!.:(!$EE!6(,*(+.!1+7!_E!6(,*(+.!/:1,(/A!!;-.(!.:1.!.:(!_E!6(,*(+.!+>@8(,!/:-5+!&+!%&C>,(!
=A_!7-(/!+-.!,(?2(*.!1!6(,?(*.!D_!6(,*(+.!!6(+12.9!?1*.-,!7>(!.-!/-@(!@&+-,!'1,&1+*(/!&+!.:(!*-/.!
7&/.,&8>.&-+!?-,!.:(!&+7&'&7>12!@&//&-+/A!

W+*(!.:(!="BF!(??-,.!51/!*-@62(.(I!1+!&+7(6(+7(+.!'12&71.&-+!-?!.:(!*-/.!(/.&@1.(/!51/!
6(,?-,@(7!>/&+C!.:(!=-@62(H&.9!Y1/(7!<&/G!"//(//@(+.!3=-Y<"4!.--2!7('(2-6(7!89!"(,-/61*(!
=-,6-,1.&-+!3/*:(7>2(!('12>1.&-+/!5(,(!12/-!6(,?-,@(7!8>.!1,(!+-.!6,(/(+.(74A!!%&C>,(!=#h!/:-5/!.:(!
@166&+C!-?!.:(!.:,((!/61*(!@&//&-+!*1+7&71.(/I!eOFK#W@(C1I!fM)"I!1+7!MgWI!-+!1!62-.!,(6,(/(+.&+C!.:(!
,(/>2./!-?!166,-H&@1.(29!`E!1+12-C->/!/>**(//?>2!@&//&-+/!3&+7&*1.(7!89!.:(!C,((+!.,&1+C2(/4A!

!
!
!

!
!

/7C<9%!6IW!!0+-4+*)!K-5J!K-)P*+15-2!FHJQHH2!P+-VHKJ!H5J1)*JH!*23!K-2J+*KJ-+!="H+-5P*KH>!*PP+*15*GI!!
6-5J5!5M-Q2!*+H!.-+!.(GG!)1551-2!K-5J!12KG(3124!0M*5H""I!!MH!"H+-5P*KH!*55H55)H2J5!*+H!F,!X#'!HGH)H2JI!
0BY'%YB"!1231K*JH5!K-5J!.-+!0+-4+*)!B*2*4H)H2JZ!',5JH)!%2412HH+124!*23!B1551-2!"55(+*2KHI!6-5J5!12!
JM15!.14(+H!*+H!/ATU&U!3-GG*+5I!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

=#_!

!
!

!

!

/7C<9%!!6I[!!6-5J!H5J1)*JH!.-+!&UU!PH+KH2J!LH+5(5!2-J1-2*G![U!PH+KH2J!K-5J!31L151-2!FHJQHH2!8"'"!*23!%'"!

.-+!\?%B!:)H4*Z!$7'"!*23!7E:!)1551-25I!!6-5J!2()FH+5!5M-Q2!12KG(3H!*PP+-]1)*JH!T[!PH+KH2J!.-+H142!
P*+J1K1P*J1-2!PH2*GJ,I!6-5J5!12!JM15!.14(+H!*+H!12!/ATU&U!3-GG*+5I!

!
/7C<9%!6"^!!0+-4+*)!'"K(+LH!K-5J!K-)P*+15-2I!!6-5J5!)*JKM!2()FH+5!P+H5H2JH3!12!/14(+H!"IWI!!0+-VHKJ!
H5J1)*JH5!*+H!12!+*24H!-.!&U!J-!&[!PH+KH2J!P+-F*F1G1J,!JM*J!JMH!P+-VHKJ!Q1GG!.1215M!*J!JM*J!G-Q!*!K-5JI!6-5J5!
12!JM15!.14(+H!*+H!12!/ATU&U!3-GG*+5!*23!+H5(GJH3!.+-)!JMH!5(+LH,S5!6"!%!P+-KH55!*5!3H5K+1FH3I!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

=#h!

B:(!,(/>2./!/:-5!(H*(22(+.!*-,,(21.&-+!8(.5((+!(1*:!-.:(,!1+7!.-!.:(!(H&/.&+C!@&//&-+!71.1!/(.I!
&+7&*1.&+C!.:1.!.:(!*-+.,1*.-,!(/.&@1.(/!1,(!&+!?1@&29!5&.:!,(/6(*.!.-!*-/.!5:(+!*-@61,(7!.-!-.:(,!
/>**(//?>2!@&//&-+/!-?!/&@&21,!*-@62(H&.9A!!"/!5->27!8(!(H6(*.(7I!.:(!\E!6(,*(+.!!6-&+.!&/!18-'(!.:(!
1'(,1C(!37(/&C+1.(7!89!.:(!C,((+!2&+(4I!81/&*1229!,(6,(/(+.&+C!.:(!_E!6(,*(+.!@(1+!?-,!.:(!71.1!/(.A!!
)&@&21,29!.:(!;")"!(/.&@1.(/!?122!+(1,!-,!8(2-5!.:(!@(1+I!5:&*:!&/!*-+/&/.(+.!5&.:!.:(!)#*>,'(!,(/>2./!
7&/*>//(7!18-'(A!!B:&/!62-.!/>66-,./!.:(!*-+*2>/&-+!!.:1.!.:(!*-+.,1*.-,!*-/./!1,(!,(1/-+182(!1+7!,(6,(/(+.!
1!,(12&/.&*!\E!6(,*(+.!*-+?&7(+*(!(/.&@1.(!81/(7!-+!.:(!&+?-,@1.&-+!6,-'&7(7!?-,!.:(!1//(//@(+.A!

!
!
!
!
!

!

!
/7C<9%!6"_!!\?%B!:)H4*Z!$7'"Z!*23!7E:!)1551-25!PG-JJH3!-2!6-)PGH]1J,!LH+5(5!6-5J!K(+LH!.-+!^U!*2*G-4-(5!

)1551-25!5M-Q2!*5!J+1*24GH5I!!!MH!4+HH2!G12H!+HP+H5H2J5!JMH!)H*2!L*G(H!.-+!JMH!^U!)1551-25I!!!MH!9%?!3-J5!

5M-Q!JMH!+HG*J1LH!P-51J1-25!-.!JMH!`HPGH+!*23!\X'!!)1551-25!QM1KM!*+H!(5H3!*5!a*2KM-+124!H23!P-12J5b!-.!

c2-Q2!K-)PGH]1J,!*23!*PP+-]1)*JH!K-5JI!!!MH!(PPH+!*23!G-QH+!F-]!.-+!H*KM!)1551-2!+HP+H5H2J!JMH!K-2J+*KJ-+!

6"!%!K-5J!*PP+*15*G!LH+5(5!JMH!0+-VHKJ!H5J1)*JH!+H5PHKJ1LHG,I!!8-JH!JM*J!JMH!K-5J5!5M-Q2!3-!2-J!)*JKM!JMH!

P+HL1-(5!2()FH+5!512KH!JMH!K-5J5!.-+!0M*5H!"Z!!HKM2-G-4,!?HLHG-P)H2JZ!!0M*5H!%Z!$*(2KM!@HM1KGHZ!*23!$*(2KM!

@HM1KGH!!M+H*J5Z!M*LH!FHH2!+H)-LH3!J-!*GG-Q!.-+!31+HKJ!K-)P*+15-2!J-!+HKH2J!*23!M15J-+1K*G!)1551-25!-.!51)1G*+!

5K-PHI!!6-5J5!12!JM15!.14(+H!*+H!12!/ATU&U!3-GG*+5I!

!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html

!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

O#$!

!

4-

M98N0C>E6-!?AO6CD-46;C?95D9A7;-
!
!

B:&/!/>,'(9!,(*(&'(7!DS!6,-6-/12/!.:1.!5->27!8(!(2&C&82(!?-,!*-@6(.&.&-+I!5&.:!1+!1CC,(C1.(!
*-+/.,>*.&-+!-,!?18,&*1.&-+!*-/.!-?!,->C:29!^$AD!8&22&-+A!B:(!0,-C,1@!0,&-,&.&P1.&-+!01+(2/!,(*-@@(+7(7!
'(,9!:&C:29!1!/>8/(.!-?!.:(/(I!5&.:!,->C:!.-.12!*-/.!-?!^`EE!@&22&-+A!M.!&/!+-.!166,-6,&1.(!?-,!.:&/!/>,'(9!.-!
@1G(!6,&-,&.9!1//(//@(+./!?-,!1*.&'&.&(/!.:1.!5->27!*-@6(.(!&+!1!6((,#,('&(5(7!6,-C,1@A!i-5('(,I!.:(!
*1/(!?-,!/>*:!1!6,-C,1@!2&+(!&/!8(/.!@17(!89!7(/*,&8&+C!/(2(*.(7!(H1@62(/I!1/!&/!7-+(!8(2-5!&+!
126:18(.&*12!-,7(,!1+7!&+!B182(!\A$A!;-.!122!-?!.:(@!5&22!8(!?>+7(7I!8>.!.:(!?>+7&+C!,(*-@@(+7(7!5->27!
8(!/>??&*&(+.!.-!6,-*((7!5&.:!@1+9!-?!.:(@I!1/!5(22!1/!/('(,12!(H*(22(+.!+(5!6,-6-/12/!.:1.!5&22!/>,(29!8(!
/>8@&..(7!&+!,(/6-+/(!.-!1!C(+(,12!/-2&*&.1.&-+A!B:(/(!6,-6-/12/!1,(!C,->6(7!&+.-!.:,((!*-/.!*1.(C-,&(/!
81/(7!-+!/>8@&..(7!7(/*,&6.&-+/!1+7!+-.!&+7(6(+7(+.!*-@@&..((!,('&(5A!M.!&/!&@6-,.1+.!.:1.!.:(!K&7#)*12(!
M++-'1.&-+/!0,-C,1@!&./(2?!@1&+.1&+!1!8121+*(!8(.5((+!21,C(!1+7!/@122!6,-J(*./A!
!!
!

PQR-M'&&'+,-*+-PHSR-M'&&'+,-"),T#-

!
:3;&:"*7)#&<,93%%"+3)#&=($9+*),9)(39&=>*?$7L!B:(!Y&C!Y1,9-+!W/*&221.&-+!)6(*.,-/*-6&*!)>,'(9!
3Y&CYW))4!5->27!>.&2&P(!.:(!j&..!0(1G!;1.&-+12!W8/(,'1.-,9!`#@(.(,!K19122!.(2(/*-6(!1+7!1!+(529!8>&2.!
-6.&*12!/6(*.,-C,16:!*16182(!-?!@(1/>,&+C!-'(,!_EEE!/6(*.,1!/&@>2.1+(->/29!-'(,!1!X!7(C,((!?&(27#-?#
'&(5A!B:(!/*&(+*(!C-12!&/!>+7(,/.1+7&+C!.:(!1**(2(,1.&-+!-?!.:(!>+&'(,/(!89!-8/(,'&+C!.:(!7&/.,&8>.&-+/!-?!
XE!@&22&-+!C121H&(/!1+7!1!@&22&-+!Q>1/1,/A!B:(/(!71.1!5&22!12/-!177,(//!&@6-,.1+.!Q>(/.&-+/!*-+*(,+&+C!.:(!
?-,@1.&-+!1+7!('-2>.&-+!-?!C121H&(/I!821*G!:-2(/I!1+7!.:(!&+.(,C121*.&*!@(7&>@A!!
!
@*$A>$#97&5;3%$& =)%"*&'"03)+$%$,9)($B!B:(!%,(Q>(+*9!"C&2(!)-21,!<17&-.(2(/*-6(! 3%")<4! *-+/&/./! -?!
.:,((!1,,19/!-?!,17&-!.(2(/*-6(/!-6(,1.&+C!1*,-//!1!8,-17!,1+C(!-?!?,(Q>(+*9!3?,-@!_E!K(C1!i(,.P!.-!DE!
T&C1!i(,.P4A!M./!-'(,122!/*&(+.&?&*!6,-C,1@!&/!.-!*-+7>*.!.&@(#7-@1&+!@166&+C!-?!.:(!/-21,!1.@-/6:(,(!&+!
1!*1@61&C+!@-7(I!7(2&'(,&+C!71.1!6,-7>*./!.-!.:(!/-21,!6:9/&*/!*-@@>+&.9A!B:&/!5&22!8(!>/(7!.-!/.>79!.:(!
+1.>,(!1+7!('-2>.&-+!-?!.:(!/>+R/!@1C+(.&*!?&(27I!.-!>+7(,/.1+7!/-21,!?21,(/I!&@6,-'(!->,!18&2&.9!.-!6,(7&*.!
k/61*(!5(1.:(,R!*1>/(7!89!/-21,!1*.&'&.9I!1+7!.-!8(..(,!>+7(,/.1+7!.:(!Q>&(.!/>+A!
!
270*);$#&C()98&)D&'$3)#34"+3)#&5**"7B&B:(!i97,-C(+!F6-*:!-?!<(&-+&P1.&-+!",,19!3iF<"4!&/!1!@>2.&#
/.1C(!6,-J(*.!&+!,17&-!1/.,-+-@9!.-!>+7(,/.1+7!:-5!:97,-C(+!&/!&-+&P(7!1?.(,!.:(!?&,/.!/.1,/!/.1,.!.-!/:&+(A!
B:(!?&,/.!6:1/(!3iF<"!M4!&/!>+7(,!519!1+7!5&22!7(@-+/.,1.(!.:(!?(1/&8&2&.9!-?!.:(!.(*:+&*12!166,-1*:A!B:(!
/(*-+7!6:1/(!3iF<"!MM4!5->27!/(,'(!1/!1!61.:?&+7(,!?-,!1+!('(+.>12!5-,27#5&7(!(??-,.!&+!.:(!?-22-5&+C!
7(*17(!.-!*-+/.,>*.!1!?1*&2&.9!5&.:!1!.-.12!*-22(*.&+C!1,(1!-?!1!/Q>1,(!G&2-@(.(,!1+7!.:(!6-5(,!.-!@1G(!
7(.1&2(7!@16/!-?!.:&/!*,&.&*12!(6-*:!&+!.:(!:&/.-,9!-?!.:(!>+&'(,/(A!0,-*((7&+C!5&.:!iF<"!MM!/:->27!8(!
/>8J(*.!.-!iF<"!M!@((.&+C!/.,&+C(+.!6(,?-,@1+*(!,(Q>&,(@(+./!&+!&./!18&2&.9!.-!1*:&('(!/9/.(@!*12&8,1.&-+!
1+7!.:(!,(@-'12!-?!*-/@&*!?-,(C,->+7!(@&//&-+A!!
!
-)*+8&56$*39"#&-"#)8$*+4&<E,$*?"+)*7&D)*&F*"?3+"+3)#"%&/"?$,B&B:(!;-,.:!"@(,&*1+!;1+-:(,.P!
W8/(,'1.-,9!?-,!T,1'&.1.&-+12!U1'(/!3;";WT,1'4!5->27!>.&2&P(!.:(!+1.>,1229!-**>,,&+C!6-6>21.&-+!-?!
6,(*&/&-+!1/.,-+-@&*12!k*2-*G/R!*122(7!6>2/1,/!3,16&729!/6&++&+C!+(>.,-+!/.1,/4!.-!7(.(*.!'(,9!2-5!
?,(Q>(+*9!C,1'&.1.&-+12!51'(/!>/&+C!>6C,17(7!*1618&2&.&(/!-?!.:(!(H&/.&+C!",(*&8-!1+7!<-8(,.!Y9,7!,17&-!
.(2(/*-6(/A!B:(!6>2/1,!.&@&+C!/:->27!12/-!8(!182(!.-!7(.(*.!.:(!?-,@1.&-+!1+7!*-22&/&-+!-?!@1//&'(!821*G!
:-2(/!5&.:!/&C+12/!1.!6(,&-7/!-?!@-+.:/!.-!/('(,12!9(1,/A!B:&/!?1*&2&.9!*->27!8(!182(!.-!7(.(*.!,(2&*!
C,1'&.1.&-+12!51'(/!?,-@!.:(!'(,9!(1,29!>+&'(,/(!35:&*:!&/!-.:(,5&/(!&+1**(//&82(!.-!7&,(*.!-8/(,'1.&-+/4A!!!
!
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!"#!$%&'()*'+,-(+!./0$%1#(*-*+-2$"*3#"-#4'*+"')&-(+""#(*'+,!

O#D!

!
PHS-M'&&'+,-*+-PQR-M'&&'+,-"),T#-

&

GH:&I#3+3"+3?$,B&;)%!:1/!&+'(/.(7!5&/(29!&+!.:(!!61/.!&+!C,->+7#81/(7!.(2(/*-6(/!.:1.!:1'(!*-+/&7(,1829!
17'1+*(7!->,!>+7(,/.1+7&+C!-?!.:(!?2>*.>1.&-+/I!6-21,&P1.&-+!1+7!7&/.-,.&-+!-?!.:(!=KY!.:,->C:!.:(!
a)>+91('#l(27-'&*:!(??(*.b!1+7!C,1'&.1.&-+12!2(+/&+C!&+!1!519!.:1.!:1/!*-@62(@(+.(7!.:(!/>8-,8&.12!1+7!
/61*(!6,-C,1@!(/6(*&1229!89!5-,G&+C!1.!/@122(,!1+C>21,!/*12(/A!B:1+G/!.-!.:(!7('(2-6@(+.!-?!+(5!
7(.(*.-,!.(*:+-2-C9!C,->+7#81/(7!-8/(,'1.&-+/!1,(!2&G(29!.-!,(@1&+!:&C:29!*-@6(.&.&'(!-'(,!.:(!*-@&+C!
7(*17(A!B:(!21,C(/.!*:122(+C(!.-!.:(/(!-8/(,'1.&-+/!&/!.-!7(.(*.!.:(!Y#@-7(!6-21,&P1.&-+!.:1.!@19!8(!
1//-*&1.(7!5&.:!'(,9!2-+C!51'(2(+C.:!C,1'&.1.&-+12!,17&1.&-+!.:1.!51/!/(.!7-5+!7>,&+C!.:(!(6-*:!-?!
&+?21.&-+A!!
!
CJ)(%"#$+&I#3+3"+3?$,B&"/!12,(179!7&/*>//(7I!.:(!7&/*-'(,9!1+7!/.>79!-?!(H-621+(./!&/!7('(2-6&+C!1.!1+!
(H.,1-,7&+1,&29!,16&7!61*(A!M.!5&22!8(!&@6-,.1+.!.-!@1G(!/.,1.(C&*!&+'(/.@(+./!&+!+(5!C,->+7#81/(7!
*1618&2&.&(/!7>,&+C!.:(!*-@&+C!7(*17(A!W+(!&@6-,.1+.!*-@6-+(+.!5&22!8(!.:(!1CC,(//&'(!7('(2-6@(+.!-?!
C,->+7#81/(7!:&C:!6,(*&/&-+!,17&12#'(2-*&.9!/>,'(9/!-?!+(1,89!/.1,/!1.!-6.&*12!1+7!+(1,#&+?,1,(7!
51'(2(+C.:/!3&+*2>7&+C!(??-,./!.-!7(.(,@&+(!.:(!(??(*.!-?!/.(221,!1*.&'&.9!-+!.:(/(!@(1/>,(@(+./4A!B:(/(!
/>,'(9/!5&22!+((7!+(5!/6(*.,-@(.(,/!1+7!/&C+&?&*1+.!.&@(!122-*1.&-+!-+!d#$E@!*21//!.(2(/*-6(/A!"+-.:(,!
6-//&8&2&.9!&/!.:(!7('(2-6@(+.!-?!C,->+7#81/(7!:&C:!/61.&12!,(/-2>.&-+!.(*:+&Q>(/!&+!1+!(H-621+(.!*-+.(H.!
?-,!7&,(*.!1+7!&+7&,(*.!7(.(*.&-+I!1+7!1!.:&,7I!?1*&2&.&(/!7(7&*1.(7!.-!/>,'(9&+C!(H-P-7&1*12!7>/.!1,->+7!
+(1,89!/.1,/!?,-@!.:(!C,->+7A!!
!
-$J+KF$#$*"+3)#&50"(+3?$&<(+39,&=7,+$6,B&B:(!1716.&'(!-6.&*/!.(*:+&Q>(!*1+!*-,,(*.!.:(!7&/.-,.&-+/!.:1.!
1,(!&+.,-7>*(7!89!.>,8>2(+*(!&+!.:(!F1,.:R/!1.@-/6:(,(!&+!&@1C(/!.1G(+!5&.:!C,->+7#81/(7!.(2(/*-6(/A!
B:&/!(+182(/!+(1,#&+?,1,(7!&@1C(/!.-!8(!-8.1&+(7!5&.:!,(/-2>.&-+!/>6(,&-,!.-!.:1.!6,-'&7(7!89!.:(!i>882(!
)61*(!B(2(/*-6(A!B:(!+(H.!C(+(,1.&-+!-?!/>*:!/9/.(@/!7(62-9(7!-+!.:(!(H&/.&+C!d!.-!$E@!.(2(/*-6(/!5&22!
-??(,!@1J-,!&@6,-'(@(+./!&+!.:(!Q>12&.9!1+7!51'(2(+C.:!*-'(,1C(!-?!.:(!&@1C(/I!1+7!.:(!?,1*.&-+!-?!.:(!
/G9!1**(//&82(!.-!1716.&'(!-6.&*/A!
!
-$J+KF$#$*"+3)#&I#,+*>6$#+,&D)*&=)%"*&L$%$,9)($,B&B:(!"7'1+*(7!B(*:+-2-C9!)-21,!B(2(/*-6(!3"B)B4!
&/! *>,,(+.29! &+! .:(! K<F%=! *-+/.,>*.&-+! Q>(>(A! B:(! K&7#)*12(! 6,-C,1@! 5->27! 8(! -+(! 1'(+>(! ?-,!
6,-'&7&+C!1!/(*-+7!C(+(,1.&-+!-?!&+/.,>@(+./!?-,!.:&/!?1*&2&.9!1+7!@1&+.1&+&+C!&./!*>..&+C#(7C(!*1618&2&.&(/A!
!
!

PQ-M'&&'+,-*+-PHS-M'&&'+,-"),T#!
&

23;8&5%+3+>0$&/"+$*&G$*$#M)?&CJ($*36$#+B&B:(!i&C:!"2.&.>7(!U1.(,!=(,(+G-'!(H6(,&@(+.!3i"U=4I!
/&.(7!&+!K(H&*-I!&/!6,-6-/(7!.-!@16!.:(!/G9!1.!C1@@1!,19!(+(,C&(/!18-'(!$!B(Z!1+7!7(.(*.!.,1+/&(+.!
/->,*(/A!U&.:!&./!'(,9!21,C(!?&(27!-?!'&(5I!&.!5&22!*-@62(@(+.!.:(!1.@-/6:(,&*!=(,(+G-'!?1*&2&.9!6,-6-/(7!
8(2-5A!!
!
!



Copyright © National Academy of Sciences. All rights reserved.

New Worlds, New Horizons in Astronomy and Astrophysics 
http://www.nap.edu/catalog/12951.html
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F#$!

#-

0D>D6=67D-AB-*>;K->78-0CA56--
!

!

0*)*#M#,*-+2-*)0U-

!

"! B:(!=-@@&..((!-+!"/.,-DE$E!5&22!/>,'(9!.:(!?&(27!-?!/61*(#!1+7!C,->+7#81/(7!1/.,-+-@9!1+7!
1/.,-6:9/&*/I!,(*-@@(+7&+C!6,&-,&.&(/!?-,!.:(!@-/.!&@6-,.1+.!/*&(+.&?&*!1+7!.(*:+&*12!1*.&'&.&(/!-?!
.:(!7(*17(!DE$E#DEDEA!

!

"! B:(!6,&+*&612!C-12/!-?!.:(!/.>79!5&22!8(!.-!*1,,9!->.!1+!1//(//@(+.!-?!1*.&'&.&(/!&+!1/.,-+-@9!1+7!
1/.,-6:9/&*/I!&+*2>7&+C!8-.:!+(5!1+7!6,('&->/29!&7(+.&?&(7!*-+*(6./I!1+7!.-!6,(61,(!1!*-+*&/(!
,(6-,.!.:1.!5&22!8(!177,(//(7!.-!.:(!1C(+*&(/!/>66-,.&+C!.:(!?&(27I!.:(!=-+C,(//&-+12!*-@@&..((/!
5&.:!J>,&/7&*.&-+!-'(,!.:-/(!1C(+*&(/I!.:(!/*&(+.&?&*!*-@@>+&.9I!1+7!.:(!6>82&*A!

!
0(+!#-

!
B:(!/>8J(*.!@1..(,!-?!.:(!/>,'(9!5&22!&+*2>7(!(H6(,&@(+.12!1+7!.:(-,(.&*12!1/6(*./!-?!-8/(,'1.&-+/!

-?!.:(!*-/@-/I!1+129/&/!-?!.:-/(!-8/(,'1.&-+/I!.:(!.:(-,(.&*12!?,1@(5-,G!?-,!>+7(,/.1+7&+C!.:(!
-8/(,'1.&-+/I!1+7!.:(!6,-?(//&-+12!&+?,1/.,>*.>,(!.:1.!(+182(/!.:(!-8/(,'1.&-+/A!)*&(+*(!.:1.!&+'-2'(/!&+!
/&.>!-8/(,'1.&-+/!3?-,!&+/.1+*(!621+(.1,9!-,!:(2&-!6,-8(/4!5&22!8(!(H*2>7(7A!

B:(!(H.(+.!-?!.:(!*-@@-+!C,->+7!8(.5((+!?>+71@(+.12!6:9/&*/!1+7!*-/@-2-C9!:1/!C,-5+!1+7!
.:(!/.,(+C.:!-?!.:(!,(21.&-+/:&6!8(.5((+!6:9/&*/!Q>(/.&-+/!1.!.:(!Q>1+.>@!/&P(!/*12(!1+7!1.!.:(!/*12(!-?!.:(!
(+.&,(!>+&'(,/(!&/!8(*-@&+C!&+*,(1/&+C29!*2(1,A!B:(!/>,'(9!5&22!.,(1.!.:&/!1+7!-.:(,!1,(1/!-?!&+.(,?1*(!5&.:!
17J1*(+.!/*&(+.&?&*!7&/*&62&+(/I!1/!166,-6,&1.(A!

T,->+7#81/(7!218-,1.-,9!(H6(,&@(+.12!71.1I!6:9/&*/#81/(7!.:(-,(.&*12!@-7(2/I!1+7!+>@(,&*12!
/&@>21.&-+!6219!1!C,-5&+C!,-2(!&+!.:(!&+.(,6,(.1.&-+!-?!1/.,-+-@&*12!-8/(,'1.&-+/A!B:(!/*-6(!-?!.:(!/.>79!
5&22!,(?2(*.!.:(/(!.,(+7/A!B:(!/.>79!5&22!,('&(5!.:(!?(7(,12!,(/(1,*:!6,-C,1@/!.:1.!/>66-,.!5-,G!&+!.:(!
?&(27I!&+*2>7&+C!.:(!1/.,-6:9/&*/!6,-C,1@!1.!.:(!;1.&-+12!"(,-+1>.&*/!1+7!)61*(!"7@&+&/.,1.&-+!3;")"4I!
.:(!1/.,-+-@9!6,-C,1@!1.!.:(!;1.&-+12!)*&(+*(!%->+71.&-+!3;)%4I!1+7!/(2(*.(7!1/6(*./!-?!.:(!6:9/&*/!
6,-C,1@/!1.!.:(!;)%!1+7!.:(!O(61,.@(+.!-?!F+(,C9!3OWF4A!%-,!.:(!6>,6-/(!-?!.:&/!*:1,C(I!a1*.&'&.&(/b!
&+*2>7(!1+9!6,-J(*.I!.(2(/*-6(I!?1*&2&.9I!@&//&-+I!-,!,(/(1,*:!6,-C,1@!-?!/>??&*&(+.!/*-6(!.-!8(!&7(+.&?&(7!
/(61,1.(29!&+!.:(!?&+12!,(6-,.A!B:(!/(2(*.&-+!-?!/>8J(*.!@1..(,!5&22!8(!C>&7(7!89!.:(!*-+.(+.!-?!.:(/(!
6,-C,1@/A!W+29!6:9/&*/!.-6&*/!5&.:!1!/.,-+C!-'(,216!5&.:!1/.,-+-@9!1+7!1/.,-6:9/&*/!5&22!8(!.,(1.(7A!
)-21,!1/.,-+-@9!5&22!8(!*-'(,(7!8>.!/61*(#81/(7!/-21,!1/.,-+-@9!6,-J(*./!5&22!+-.!8(!6,&-,&.&P(7A!

B:(!/.>79!5&22!1//(//!.:(!&+?,1/.,>*.>,(!-?!.:(!?&(27I!&+*2>7&+C!,(/(1,*:!1+7!1+129/&/!/>66-,.I!.:(!
(7>*1.&-+12!/9/.(@I!&+/.,>@(+.1.&-+!1+7!.(*:+-2-C9!7('(2-6@(+.I!71.1!7&/.,&8>.&-+I!1+129/&/I!1+7!
1,*:&'&+CI!.:(-,9!6,-C,1@/I!1+7!/-!-+A!B:(!*-@@&..((!5&22!7(.(,@&+(!5:(.:(,!.:(!-6.&@12!&+?,1/.,>*.>,(!
+(*(//1,9!.-!17'1+*(!.:(!/*&(+*(!1+7!.-!*16.>,(!.:(!'12>(!-?!@1J-,!1*.&'&.&(/!&/!&+!621*(A!

M+!&./!1//(//@(+.I!.:(!*-@@&..((!5&22!12/-!*-+/&7(,!.:(!&@6-,.1+*(!-?!8121+*(!5&.:&+!1+7!1@-+C!
.:(!1*.&'&.&(/!/6-+/-,(7!89!.:(!'1,&->/!1C(+*&(/!.:1.!/>66-,.!,(/(1,*:!&+!1/.,-+-@9!1+7!1/.,-6:9/&*/A!M.!
5&22!(H62-,(!.:(!7&'(,/&.9!-?!.:(!6-,.?-2&-!-?!1*.&'&.&(/!,1+C&+C!?,-@!0M#7,&'(+!,(/(1,*:I!.:,->C:!/@122I!
@(7&>@#/&P(7I!1+7!21,C(!6,-J(*./A!B:(!*-@@&..((!5&22!*-+7>*.!1!,('&(5!-?!,(2('1+.!1*.&'&.&(/!-?!-.:(,!
+1.&-+/!1+7!.:(!-66-,.>+&.&(/!?-,!J-&+.!'(+.>,(/!1+7!-.:(,!?-,@/!-?!&+.(,+1.&-+12!*--6(,1.&-+A!M.!5&22!12/-!
(H62-,(!6,-/6(*./!?-,!*-@8&+&+C!,(/->,*(/m6,&'1.(I!/.1.(I!?(7(,12I!1+7!&+.(,+1.&-+12m.-!8>&27!.:(!
/.,-+C(/.!6-//&82(!/(.!-?!1*.&'&.&(/!?-,!nA)A!1/.,-+-@9!1+7!1/.,-6:9/&*/A!
!

)!!"+)(3-

!
B:(!*-@@&..((!5&22!177,(//!.:(!?>.>,(!-?!nA)A!1/.,-+-@9!1+7!1/.,-6:9/&*/!89!?-,@>21.&+C!1!
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F#D!

7(*1712!,(/(1,*:!/.,1.(C9!5&.:!,(*-@@(+71.&-+/!?-,!&+&.&1.&'(/!&+!6,&-,&.9!-,7(,!5&.:&+!7&??(,(+.!*1.(C-,&(/!
3,(21.(7!.-!.:(!/&P(!-?!1*.&'&.&(/!1+7!.:(&,!:-@(!1C(+*&(/4A!M+!177&.&-+!.-!,('&(5&+C!&+7&'&7>12!&+&.&1.&'(/I!
1/6(*./!-?!&+?,1/.,>*.>,(I!1+7!/-!-+I!.:(!*-@@&..((!5&22!.1G(!1!*-@6,(:(+/&'(!2--G!1.!.:(!nA)A!1/.,-+-@9!
1+7!1/.,-6:9/&*/!6,-C,1@!1+7!@1G(!1!J>7C@(+.!18->.!:-5!5(22!.:(!6,-C,1@!177,(//(/!.:(!,1+C(!-?!
/*&(+.&?&*!-66-,.>+&.&(/!1+7!:-5!&.!@&C:.!8(!-6.&@&P(7A!B:(!C>&7&+C!6,&+*&62(!&+!7('(2-6&+C!.:(!7(*1712!
,(/(1,*:!/.,1.(C9!1+7!.:(!6,&-,&.&(/!5&22!8(!@1H&@&P&+C!?>.>,(!/*&(+.&?&*!6,-C,(//A!

M+!*-+.,1/.!.-!6,('&->/!/>,'(9/!-?!.:(!?&(27I!&+!'&(5!-?!.:(!+>@8(,!-?!6,('&->/29!,(*-@@(+7(7!8>.!
>+,(12&P(7!6,-J(*./I!.:(!6,&-,&.&P1.&-+!6,-*(//!5&22!&+*2>7(!.:-/(!>+,(12&P(7!6,-J(*./!1+7!&.!5&22!+-.!8(!
1//>@(7!.:1.!.:(9!5&22!C-!?-,51,7A!0,-J(*./!.:1.!1,(!/>??&*&(+.29!7('(2-6(7!&+!.(,@/!-?!(+C&+((,&+C!7(/&C+!
1+7!.(*:+-2-C9!7('(2-6@(+.!.-!:1'(!8((+!C&'(+!1!?-,@12!/.1,.!89!.:(!/6-+/-,&+C!1C(+*9!5->27!+-.I!&+!
C(+(,12I!8(!/>8J(*.!.-!,(6,&-,&.&P1.&-+A!

M+!7(.(,@&+&+C!.:(!/.1.>/!-?!1*.&'&.&(/!.:1.!1,(!*1+7&71.(/!?-,!6,&-,&.&P1.&-+I!.:(!*-@@&..((!5&22!
,('&(5!.:(!.(*:+&*12!,(17&+(//!-?!.:(!*-@6-+(+./!1+7!.:(!/9/.(@I!&.!5&22!1//(//!'1,&->/!/->,*(/!-?!,&/GI!
1+7!&.!5&22!7('(2-6!&./!-5+!(/.&@1.(!-?!.:(!*-/./!-?!.:(!1*.&'&.9!5&.:!:(26!?,-@!1+!&+7(6(+7(+.!*-+.,1*.-,!
5&.:!(H6(,.&/(!&+!.:&/!1,(1A!M.!5&22!+-.!>+*,&.&*1229!1**(6.!(/.&@1.(/!6,-'&7(7!89!1*.&'&.9!6,-6-+(+./!-,!.:(!
1C(+*&(/A!M.!&/!1+.&*&61.(7!.:1.I!-+!.:(!81/&/!-?!.:(!.(*:+&*12!,(17&+(//!1//(//@(+.I!/-@(!&+&.&1.&'(/!@19!
.1G(!.:(!?-,@!-?!:&C:#6,&-,&.9!7('(2-6@(+.!6,-C,1@/!,1.:(,!.:1+!6,-J(*./A!M+!6,-6-/&+C!1!7(*1712!nA)A!
,(/(1,*:!/.,1.(C9!?-,!1/.,-+-@9!1+7!1/.,-6:9/&*/I!.:(!*-@@&..((!&/!(H6(*.(7!.-!*-+/&7(,!1+7!@1G(!
,(*-@@(+71.&-+/!,(21.&+C!.-!.:(!122-*1.&-+!-?!?>.>,(!8>7C(./!1+7!177,(//!*:-&*(/!5:&*:!@19!8(!?1*(7I!
C&'(+!1!,1+C(!-?!8>7C(.!/*(+1,&-/A!%-,!(1*:!6,&-,&.&P(7!1*.&'&.9I!.:(!*-@@&..((!5&22!(/.182&/:!*,&.(,&1!-+!
5:&*:!&./!,(*-@@(+71.&-+/!7(6(+7A!B:(!*-@@&..((!5&22!@1G(!,(*-@@(+71.&-+/!.-!.:(!1C(+*&(/!-+!:-5!
.-!,(8121+*(!6,-C,1@/!5&.:&+!8>7C(.1,9!/*(+1,&-/!>6-+!?1&2>,(!-?!-+(!-,!@-,(!-?!.:(!*,&.(,&1A!

M+!177,(//&+C!.:(!nA)A!(??-,.!&+!1/.,-+-@9!1+7!1/.,-6:9/&*/I!.:(!*-@@&..((!&/!(H6(*.(7!.-!@1G(!
,(*-@@(+71.&-+/!8(1,&+C!-+!.:(!-,C1+&P1.&-+!-?!,(/(1,*:!6,-C,1@/!&+!1/.,-+-@9!5&.:&+!.:(!*>,,(+.!
?(7(,12!1C(+*9!/.,>*.>,(A!

!
!
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%#$!

2-

)C?A7@=;-
-

-

DK"))! D!K&*,-+!"22!)G9!)>,'(9!
"""=! "/.,-+-@9!1+7!"/.,-6:9/&*/!"7'&/-,9!=-@@&..((! !
""")! "@(,&*1+!"//-*&1.&-+!?-,!.:(!"7'1+*(@(+.!-?!)*&(+*(!
""T! "/.,-+-@9!1+7!"/.,-6:9/&*/!<(/(1,*:!T,1+./!
"";K! "/.,-+-@9!1+7!"/.,-6:9/&*/!&+!.:(!;(5!K&22(++&>@!
""0%! "/.,-+-@9!1+7!"/.,-6:9/&*/!0-/.7-*.-,12!%(22-5/!
"")! "@(,&*1+!"/.,-+-@&*12!)-*&(.9!
"=)! "7'1+*(7!=1@(,1!?-,!)>,'(9/!
"=B"! ".@-/6:(,&*!!(,(+G-'!B(2(/*-6(!",,19!
"O)! "/.,-6:9/&*/!O1.1!)9/.(@!
"7'fMTW! "7'1+*(7!f1/(,!M+.(,?(,-@(.(,!T,1'&.1.&-+12#U1'(!W8/(,'1.-,9!
"%W)<! "&,!%-,*(!W??&*(!-?!)*&(+.&?&*!<(/(1,*:!
"TM)! "7'1+*(7!T1@@1#,19!M@1C&+C!)9/.(@!
"Tn! "@(,&*1+!T(-6:9/&*12!n+&-+!
"f%"! "716.&'(!-6.&*/!5&.:!1!f1/(,!?-,!"/.,-+-@9!
"fK"! ".1*1@1!f1,C(!K&22&@(.,([)>8@&22&@(.(,!",,19!
"fB"M<! "**(//!.-!f1,C(!B(2(/*-6(/!?-,!"/.,-+-@&*12!M+/.,>*.&-+!1+7!<(/(1,*:!
"K;i! "@(,&*1+!K>/(>@!-?!;1.>,12!i&/.-,9!
"W! "716.&'(!W6.&*/!
"W! "++->+*(@(+./!-?!W66-,.>+&.9!
"0<"! "/.,-+-@9!1+7!0:9/&*/!<(/(1,*:!1+7!"+129/&/!
"6)! "/.,-6:9/&*/!)>8*-@@&..((!
"0)! "@(,&*1+!0:9/&*12!)-*&(.9!
"<""! "++>12!<('&(5!-?!"/.,-+-@9!1+7!"/.,-6:9/&*/!
"<=! "/.,-6:9/&*12!<(/(1,*:!=-+/-,.&>@!
"<="OF! "8/-2>.(!<17&-@(.(,!?-,!=-/@-2-C9I!"/.,-6:9/&*/I!1+7!O&??>/(!F@&//&-+!
"<W! ",&P-+1!<17&-!W8/(,'1.-,9!
"<<"! "@(,&*1+!<(*-'(,9!1+7!<(&+'(/.@(+.!"*.!
")0! "/.,-+-@&*12!)-*&(.9!-?!.:(!01*&?&*!! !
"B"! "22(+!B(2(/*-6(!",,19!
"BM! "7'1+*(7!B(*:+-2-C&(/!1+7!M+/.,>@(+.1.&-+! !
"BM! "*17(@&*!B(*:+-2-C9!M++-'1.&-+!T,1+.!
"B0! "/.,-6:9/&*/!B:(-,9!0,-C,1@!
"B)B! "7'1+*(7!B(*:+-2-C9!)-21,!B(2(/*-6(!
"nM! "//-*&1.(7!n+&'(,/&.&(/I!M+*A!
"n<"! "//-*&1.&-+!-?!n+&'(,/&.&(/!?-,!<(/(1,*:!&+!"/.,-+-@9!
Y&CYW))! Y&C!Y1,9-+!W/*&221.&-+!)6(*.,-/*-6&*!)>,'(9!
YfM))! Y1*GC,->+7#f&@&.(7!M+?,1,(7#)>8@&22&@(.(,!)6(*.,-C,16:!
Y0"! Y-1,7!-+!0:9/&*/!1+7!"/.,-+-@9!
=""! =-@@&..((!-+!"/.,-+-@9!1+7!"/.,-6:9/&*/!
="O=! =1+17&1+!"/.,-+-@9!O1.1!=(+.(,!
=";T"<WW!! =-2218-,1.&-+!-?!">/.,12&1!1+7!;&66-+!3e161+4!?-,!1!T1@@1!<19!W8/(,'1.-,9!&+!.:(!
W>.81*G!
="<K"! =-@8&+(7!",,19!?-,!<(/(1,*:!&+!K&22&@(.(,#51'(!"/.,-+-@9!
="BF! =-/.!"//(//@(+.!1+7!B(*:+&*12!F'12>1.&-+!
=="B! =(,,-!=:1J+1+.-,!".1*1@1!B(2(/*-6(!
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%#D!

=%0! =-/@-2-C9!1+7!%>+71@(+.12!0:9/&*/!01+(2!
=iM0)1.! =-/@&*!i-.!M+.(,/.(221,!021/@1!)6(*.,-@(.(,!)1.(22&.(!
=M0! =-@@>+&.9!M+/.,>@(+.1.&-+!0,-C,1@/!
=T<W! =-@6.-+!T1@@1!<19!W8/(,'1.-,9!
=KY! =-/@&*!K&*,-51'(!Y1*GC,->+7!
=Kn! =1,+(C&(!K(22-+!n+&'(,/&.9!
=-Y<"! =-:(,(+.!W+2&+(!Y1/(81+7!<(*(&'(,!?-,!"/.,-+-@9!
=-+#g! =-+/.(221.&-+#g!
=0)K"! =-@@&//&-+!-+!0:9/&*12!)*&(+*(/I!K1.:(@1.&*/!1+7!"662&*1.&-+/!
=)W! =12.(*:!)>8@&22&@(.(,!W8/(,'1.-,9!
=B"! !(,(+G-'!B(2(/*-6(!",,19!
=BMW! =(,,-!B-2-2-!M+.(,#"@(,&*1+!W8/(,'1.-,9!
=g=! =:1+7,1!g#,19!W8/(,'1.-,9!=(+.(,!
OF)! O1,G!F+(,C9!)>,'(9!
OWF! O(61,.@(+.!-?!F+(,C9! !
F#FfB! F>,-6(1+!FH.,(@(29!f1,C(!B(2(/*-6(!
FiB! F'(+.!i-,&P-+!B(2(/*-6(!
F-<! F6-*:!-?!<(&-+-&P1.&-+!
FW)! F2(*.,-@1C+(.&*!W8/(,'1.&-+/!?,-@!)61*(!01+(2!
F0W! F7>*1.&-+!1+7!0>82&*!W>.,(1*:!
F)"! F>,-6(1+!)61*(!"C(+*9!
F)K! F2(*.,-@1C+(.&*!)6(*.,>@!K1+1C(@(+.!
F)W! F>,-6(1+!)->.:(,+!W8/(,'1.-,9!
F)0!! F7>*1.&-+!1+7!)6(*&12!0,-C,1@/!!
Fn! F>,-6(1+!n+&-+!
FnZF! FH.,(@(!n2.,1'&-2(.!FH62-,(,!
FZf"! FH61+7(7!Z(,9!f1,C(!",,19!
%"="! %(7(,12!"7'&/-,9!=-@@&..((!"*.!
%")<! %,(Q>(+*9!"C&2(!)-21,!<17&-.(2(/*-6(!
%%"<! %(7(,12!%>+7&+C!-?!"/.,-+-@&*12!<(/(1,*:!
%%<O=! %(7(,1229!%>+7(7!<(/(1,*:!1+7!O('(2-6@(+.!=(+.(,!
%T)B! %(,@&!T1@@1#,19!)61*(!B(2(/*-6(!
%M<)B! %1&+.!M@1C(/!-?!.:(!<17&-!)G9!1.!B5(+.9#-+(!=(+.&@(.(,/!
%n)F! %1,!n2.,1'&-2(.!)6(*.,-/*-6&*!FH62-,(,!
T"M"! T,16:&*12!"/.,-+-@9!1+7!M@1C(!"+129/&/!
T"fFg! T121H9!F'-2>.&-+!FH62-,(,!
T";! T121*.&*!;(&C:8-,:--7!01+(2!
TYB! T,((+!Y1+G!B(2(/*-6(!
T=B! T121H&(/!1*,-//!=-/@&*!B&@(!01+(2! !
TFK)! T,1'&.9!o!FH.,(@(!K1C+(.&/@!)KFg!
TKB! T&1+.!K1C(221+!B(2(/*-6(!
TW;T! T2-812!W/*&221.&-+!;(.5-,G!T,->6!
T<Y! T1@@1!<19!Y>,/.!
T)KB! T&1+.!)(C@(+.(7!K&,,-,!B(2(/*-6(!
i"W! i&C:!"2.&.>7(!W8/(,'1.-,9!
iF")"<=! i&C:!F+(,C9!"/.,-6:9/&*/!)*&(+*(!",*:&'(!<(/(1,*:!=(+.(,!
iFT<"! i&C:!F+(,C9!T1@@1!<19!"/.,-+-@9!
iF0"0! i&C:!F+(,C9!0:9/&*/!"7'&/-,9!01+(2!
iF<"! i97,-C(+!F6-*:!-?!<(&-+&P1.&-+!",,19!
iF))! i&C:!F+(,C9!).(,(-/*-6&*!)9/.(@!
iFB! i-889#F8(,29!B(2(/*-6(!
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iFBF#D! i&C:!F+(,C9!B,1+/&(+.!FH62-,(,!
i0=! i&C:!0(,?-,@1+*(!=-@6>.&+C!
i)B! i>882(!)61*(!B(2(/*-6(!
M"=! M+.(,"*17(@9!=->+*&2!
M"n! M+.(,+1.&-+12!"/.,-+-@&*12!n+&-+!
M+/.[B(*:! M+/.,>@(+.1.&-+!1+7!B(*:+-2-C9!O('(2-6@(+.!0,-C,1@/!
M0"! M+.(,C-'(,+@(+.12!0(,/-++(2!"*.!
M0"=! M+?,1,(7!0,-*(//&+C!1+7!"+129/&/!=(+.(,!
M<")! M+?,1,(7!"/.,-+-@9!)1.(22&.(!
M<B%! M+?,1,(7!B(2(/*-6(!%1*&2&.9!
M)T! M+?,1/.,>*.>,(!).>79!T,->6/!
M)K! M+.(,/.(221,!K(7&>@!
MB"<! M+.(,+1.&-+12!B,1??&*!&+!",@/!<(C>21.&-+/!
MgW! M+.(,+1.&-+12!g#<19!W8/(,'1.-,9!!
M]"! M+.(,+1.&-+12!](1,!-?!"/.,-+-@9!
e"g"! e161+!"(,-/61*(!FH62-,1.&-+!"C(+*9!
eOFK! e-&+.!O1,G!F+(,C9!K&//&-+!
e0f! e(.!0,-6>2/&-+!f18-,1.-,9!
eU)B! e1@(/!U(88!)61*(!B(2(/*-6(!
j0;W! j&..!0(1G!;1.&-+12!W8/(,'1.-,9!
fYB! f1,C(!Y&+-*>21,!B(2(/*-6(!
fi=! f1,C(!i17,-+!=-22&7(,!
fMTW! f1/(,!M+.(,?(,-@(.(,!T,1'&.1.&-+12!U1'(!W8/(,'1.-,9!
fM)"! f1/(,!M+.(,?(,-@(.(,!)61*(!"+.(++1!
fKB! f1,C(!K&22&@(.(,!B(2(/*-6(!
f0%! fM)"!01.:?&+7(,!K&//&-+!
f))B! f1,C(!)9+-6.&*!)>,'(9!B(2(/*-6(!
K"TM=! K1J-,!".@-/6:(,&*!T1@@1#,19!M@1C&+C!=:(,(+G-'!B(2(/*-6(!
K")B! K>2.&@&//&-+!",*:&'(!1.!)B)*M!
KMOFg! K(7&>@#/*12(!FH62-,(,!
KMF! K-7(2!M+/.&.>.&-+/!?-,!FH*(22(+*(!
K-W! K&//&-+!-?!W66-,.>+&.9!
K0%! K1,/!01.:?&+7(,!
K0M! K1H!021+*G!M+/.&.>.(!?-,!"/.,-+-@9!
K0)! ;1.&-+12!)*&(+*(!%->+71.&-+!K1.:(@1.&*12!1+7!0:9/&*12!)*&(+*(/!
K0)"=! K1.:(@1.&*12!1+7!0:9/&*12!)*&(+*(/!"7'&/-,9!=-@@&..((! !
K<F%=! K1J-,!<(/(1,*:!FQ>&6@(+.!1+7!%1*&2&.&(/!=-+/.,>*.&-+!
K<M! K1J-,!<(/(1,*:!M+/.,>@(+.1.&-+!0,-C,1@!!
K)M! K&+-,&.9!)(,'&+C!M+/.&.>.&-+/!
K)0! K1.:!1+7!)*&(+*(!01,.+(,/:&6!
;"=! ;")"!"7'&/-,9!=->+*&2!
;"M=! ;1.&-+12!"/.,-+-@9!1+7!M-+-/6:(,(!=(+.(,!
;";WT,1'! ;-,.:!"@(,&*1+!;1+-:(,.P!W8/(,'1.-,9!?-,!T,1'&.1.&-+12!U1'(/!
;"0"! ;")"!"/.,-6:9/&*/!0(,?-,@1+*(!"//(//@(+.!
;")"! ;1.&-+12!"(,-+1>.&*/!1+7!)61*(!"7@&+&/.,1.&-+!
;="<! ;1.&-+12!=(+.(,!?-,!".@-/6:(,&*!<(/(1,*:!
;M<))! ;(1,#M+?,1,(7!)G9!)>,'(9-,!
;eMB! ;(5!e(,/(9!M+/.&.>.(!-?!B(*:+-2-C9!
;W"W! ;1.&-+12!W6.&*12!"/.,-+-@&*12!W8/(,'1.-,&(/!
;0! O(61,.@(+.!-?!F+(,C9!W??&*(!-?!;>*2(1,!0:9/&*/!
;<"W! ;1.&-+12!<17&-!"/.,-+-@9!W8/(,'1.-,9!
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;<=! ;1.&-+12!<(/(1,*:!=->+*&2!
;)Y! ;1.&-+12!)*&(+*(!Y-1,7!
;)%! ;1.&-+12!)*&(+*(!%->+71.&-+!
;)%#"T)! ;1.&-+12!)*&(+*(!%->+71.&-+!O&'&/&-+!-?!".@-/6:(,&*!1+7!T(-/61*(!)*&(+*(/!
;)%#"<=! ;1.&-+12!)*&(+*(!%->+71.&-+!O&'&/&-+!-?!",*.&*!)*&(+*(/!
;)%#")B! ;1.&-+12!)*&(+*(!%->+71.&-+!O&'&/&-+!-?!"/.,-+-@&*12!)*&(+*(/!
;)%#iF<! ;1.&-+12!)*&(+*(!%->+71.&-+!O&,(*.-,1.(!?-,!F7>*1.&-+!1+7!i>@1+!<(/->,*(/!
;)%#W=M! ;1.&-+12!)*&(+*(!%->+71.&-+!W??&*(!-?!=98(,M+?,1/.,>*.>,(!
;)%#W00! ;1.&-+12!)*&(+*(!%->+71.&-+!W??&*(!-?!0-21,!0,-C,1@/!
;)%#0i]! ;1.&-+12!)*&(+*(!%->+71.&-+!O&'&/&-+!-?!0:9/&*/!
;)W! ;1.&-+12!)-21,!W8/(,'1.-,9!
;>)B"<! ;>*2(1,!)6(*.,-/*-6&*!B(2(/*-6(!",,19!
;ZW! ;1.&-+12!Z&,.>12!W8/(,'1.-,9!
;Z))! ;<"W!Zf"!)G9!)>,'(9!
W=M! W??&*(!-?!=98(,&+?,1/.,>*.>,(!
WF=O! W,C1+&P1.&-+!?-,!F*-+-@&*!=-#-6(,1.&-+!1+7!O('(2-6@(+.!!
WiF0! ;")"!W??&*(!-?!i&C:!F+(,C9!0:9/&*/!
WM<! W6.&*12!1+7!M+?,1,(7!"/.,-+-@9!
WM<! W6.&*12!1+7!M+?,1#,(7!?,-@!.:(!T,->+7!01+(2!
WKY! W??&*(!-?!K1+1C(@(+.!1+7!Y>7C(.!
W;<! W??&*(!-?!;1'12!<(/(1,*:!
W)"! W6.&*12!)-*&(.9!-?!"@(,&*1!
W)B0! W??&*(!-?!)*&(+*(!1+7!B(*:+-2-C9!0-2&*9!
0"T! 01,.&*2(!"/.,-6:9/&*/!1+7!T,1'&.1.&-+!01+(2!
0")"T! 01,.&*2(!"/.,-6:9/&*/!)*&(+.&?&*!"//(//@(+.!T,->6!
0f"BW! 021+(.1,9!B,1+/&./!1+7!W/*&221.&-+/!-?!).1,/!
000! 0,-C,1@!0,&-,&.&P1.&-+!01+(2!
0)B! 021+(.1,9!)9/.(@/!1+7!).1,!%-,@1.&-+!01+(2!
V)W! V>1/&!).(221,!W8J(*.!
<o"! <(/(1,*:!1+7!"+129/&/!
<oO! <(/(1,*:!1+7!O('(2-6@(+.!
<oF! <(/(1,*:!1+7!F7>*1.&-+!0,-C,1@/!
<()B"<! <(+(5&+C!)@122!B(2(/*-6(/!?-,!"/.,-+-@&*12!<(/(1,*:!
<Fn! <(/(1,*:!FH6(,&(+*(!?-,!n+7(,C,17>1.(/!
<%M! <(Q>(/.!?-,!M+?-,@1.&-+!
<iF))M! <(>'(+!<1@1.9!i&C:!F+(,C9!)-21,!)6(*.,-/*-6&*!M@1C(,!
<K)! <17&-#K&22&@(.(,#)>8@&22&@(.(,!W8/(,'1.&-+/!?,-@!.:(!T,->+7!
<gBF! <-//&!g#<19!B&@&+C!FH62-,(,!
)"fB! )->.:!"?,&*1+!f1,C(!B(2(/*-6(!
)OW! )-21,!O9+1@&*/!W8/(,'1.-,9!
)O))! )2-1+!O&C&.12!)G9!)>,'(9!
)FBM! )(1,*:!?-,!FH.,1.(,,(/.,&12!M+.(22&C(+*(!
)%0! )*&(+*(!%,-+.&(,!01+(2!
)MK! )61*(!M+.(,?(,-@(.,9!K&//&-+!
)j"! )Q>1,(!j&2-@(.(,!",,19!
)j"#f-5! f-5!?,(Q>(+*9!)Q>1,(!j&2-@(.(,!",,19!
)K"! )>8@&22&@(.(,!",,19!
)KO! )*&(+*(!K&//&-+!O&,(*.-,1.(!
)KFg! )@122!FH62-,(,/!
)W"<! )->.:(,+!"/.,-6:9/&*12!<(/(1,*:!
)W%M"! ).,1.-/6:(,&*!W8/(,'1.-,9!?-,!M+?,1,(7!"/.,-+-@9!
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)WiW! )-21,!1+7!i(2&-/6:(,&*!W8/(,'1.-,9!
)0M="! )01*(!M+?,1,(7!.(2(/*-6(!?-,!=-/@-2-C9!1+7!"/.,-6:9/&*/!
)0B! )->.:!0-2(!B(2(/*-6(!
))Y! )61*(!).>7&(/!Y-1,7!
))=! ).(++&/!)61*(!=(+.(,!
))F! ).1,/!1+7!)-21,!F'-2>.&-+!01+(2!
)B=! )*&(+*(!1+7!B(*:+-2-C9!=(+.(,/!
)BFK! )*&(+*(I!B(*:+-2-C9I!F+C&+((,&+C!1+7!K1.:(@1.&*/!
)BF<FW! )-21,!B(,,(/.,&12!<(21.&-+/!W8/(,'1.-,9!
)B)*M! )61*(!B(2(/*-6(!)*&(+*(!M+/.&.>.(!
)U")! )>8@&22&@(.(,!U1'(!"/.,-+-@9!)1.(22&.(!
B=;! B:(-,9!1+7!=-@6>.1.&-+!;(.5-,G/!
B(*:[K)0! B(*:+-2-C9!O('(2-6@(+.!1+7!K&7#)*12(!0,-J(*./!
BF)! B:(,@12!F@&//&-+!)6(*.,-@(.(,!
BKB! B:&,.9!K(.(,!B(2(/*-6(!
B<"=F! B,1+/&.&-+!<(C&-+!1+7!=-,-+12!FH62-,(,!
B)M0! B(2(/*-6(!)9/.(@!M+/.,>@(+.!0,-C,1@!
nj! n+&.(7!j&+C7-@!
nfOY! n2.,1#f-+C!O>,1.&-+!Y122--+!
n;F)=W! n+&.(7!;1.&-+/!F7>*1.&-+12I!)*&(+.&?&*!1+7!=>2.>,12!W,C1+&P1.&-+!
n<W! n+&'(,/&.9!<17&-!W8/(,'1.-,9!
ZF<MB")! Z(,9!F+(,C(.&*!<17&1.&-+!M@1C&+C!B(2(/*-6(!",,19!)9/.(@!
Zf"! Z(,9!f1,C(!",,19!
ZfY"! Z(,9!f-+C!Y1/(2&+(!",,19!
ZfB! Z(,9!f1,C(!B(2(/*-6(!
U%M<)B! U&7(#%&(27!M+?,1,(7!)>,'(9!B(2(/*-6(!
UM)F! U&7(#%&(27!M+?,1,(7!)>,'(9!FH62-,(,!
UM];! U&/*-+/&+I!M+7&1+1I!]12(!1+7!;W"W!W8/(,'1.-,9!
UK"0! U&2G&+/-+!K&*,-51'(!"+&/-.,-69!0,-8(!
gFn)! g#,19!F'-2'&+C!n+&'(,/(!)6(*.,-/*-69!
gKK! g#,19!K>2.&#@&,,-,!K&//&-+!
gBF! g#<19!B&@&+C!FH62-,(,!
!
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