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#$%&'&()*!+,"-! !

!"#$%&'(&)'*+%*+,&
+,! 3)20(<=/2&()!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>!
",! ?5$/20&/45!@1$/&A&/42&()'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!B!
;,! C'$0!3)2$0A4/$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!D!
4,! E(F$0!/())$/2&()!1542$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!D!
:,! G()20(5!E542$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!8!
G()20(55$0'!4)<!2H$!(=21=2!5&IH2'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!8!
G()20(5!1542$!1(F$0!'F&2/H$'!4)<!:0$4J$0'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!K!
L$42&)I!14<!4)<!MH$0N(/(=15$!/())$/2&()'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+-!

O,! ?=0(2H$0N!/()20(55$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!++!
/,! GH4)I&)I!2H$!0=))&)I!1404N$2$0'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!++!
E4='$P#=)!/()20(5!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!++!
#4N1P#42$!1404N$2$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+"!
@$21(&)2!1404N$2$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+"!
Q=2(PN4)=45!N(<$!1404N$2$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+;!

>,! M0(=:5$'H((2&)I!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+>!
4,! ?=0(2H$N!)(2!2=0)&)I!()!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+>!
:,! MG!R1$)!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+>!
/,! ?%$0S2H&)I!&'!1(F$0$<!:=2!2H$!(=21=2!F&55!)(2!2=0)!()!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+>!
<,! @S'2$N!&'!0=))&)I!:=2!2H$!F(0J1&$/$!&'!)(2!H$42&)I!=1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+B!

B,! T=&/J!I=&<$!2(!S(=0!A&0'2!H$42!/S/5$!='&)I!4!MF&)L?QM!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+8!
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#$%&'&()*!+,"-! !

M4:5$!(A!9&I=0$'!

9&I=0$!+*!E(F$0!/())$/2&()!1542$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!D!
9&I=0$!"*!G()20(5!E542$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!8!
9&I=0$!;*!G()20(55$0'!4)<!(=21=2!5&IH2'!()!2H$!/()20(5!1542$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!K!
9&I=0$!O*!GH4))$5!/()20(55$0!1(F$0!'F&2/H$'!4)<!:0$4J$0',!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!K!
9&I=0$!>*!MH$0N(/(=15$!4)<!H$42&)I!14<!/())$/2(0'!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+-!
9&I=0$!B*!?=0(2H$0N!='$0!&)2$0A4/$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!++!
9&I=0$!D*!E4='$P#=)!'/0$$)!&)!2H$!1404N$2$0'!N$)=,!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+"!
9&I=0$!8*!#42$!1404N$2$0!'/0$$),!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+"!
9&I=0$!K*!@$21(&)2!0=))&)I!1404N$2$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+;!
9&I=0$!+-!*Q=2(PU4)=45!1404N$2$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+;!
9&I=0$!++*!U4)=45!N(<$!H4)<!&)<&/42(0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+O!
9&I=0$!+"*!G=00$)2!2$N1$042=0$!%',!2H$!<$'&0$<!2$N1$042=0$!()!2H$!/()20(55$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,!+B!
9&I=0$!+;*!G(00$/2!F4S!2(!/())$/2!4!H$42&)I!14<!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!+D!
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!"#$%&'()*+&,(%#
MH&'!<(/=N$)2!F4'!/0$42$<!2(!H$51!4)!(1$042(0!(0!'$0%&/$!2$/H)&/&4)!2(!/())$/2!4)<!(1$042$!4!
MF&)L?QM!N(<=5$!N4)=A4/2=0$<!:S!L$42!V&$F!G()20(5'!&)/,!

MH$!MF&)L?QM!N(<=5$!&'!4)!$5$/20&/45!/()20(5!:(W!2H42!S(=!/4)!/())$/2!2(!S(=0!F$5<$0!2(!:$!
='$<!2(!10$H$42!2H$!N42$0&45!S(=!40$!I(&)I!2(!F$5<!2(!4)!4//=042$!2$N1$042=0$,!MH&'!N(<=5$!&'!4!
/('2!$AA$/2&%$!'(5=2&()!A(0!F$5<!'H(1'!2(!='$!2(!10$H$42!2H$&0!N42$0&45!&)!4!/()20(55$<!A4'H&()!
F&2H(=2!2H$!)$$<!2(!1=0/H4'$!4!A=55!H$42!20$42&)I!'(5=2&()!(0!2(!='$!'(N$2H&)I!'=/H!4'!4!2(0/H!2(!
H$42!2H$!N42$0&45,!

MH$!MF&)L?QM!N(<=5$!='$'!4!N(<&A&$<!?=0(2H$0N!/()20(55$0!A(0!0$5&4:5$!4)<!4//=042$!/()20(5,!
MH$!?=0(2H$0N!/()20(55$0!&'!4)!&)2=&2&%$!4)<!S$2!1(F$0A=5!/()20(55$0!2H42!H4'!:$$)!()!2H$!N40J$2!
A(0!N4)S!S$40',!

E5$4'$!'$$!2H$!F$:'&2$*!H221*PPFFF,L$42V&$FG()20(5',/(N!A(0!2H$!542$'2!'(A2F40$X!10(<=/2'!4)<!
2=2(0&45!%&<$(',!

!
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#$%&'&()*!+,"-! !

-"#./0+&',+1/#230+,4,+1&,(%5#
!

!

M&25$! V45=$! C)&2!
3)1=2!%(524I$! +--!Y!";-! V4/!
90$Z! O8![!B"! L\!
U4W!G=00$)2!.04F! +! Q!
! ! !
R1$042&)I!M$N1$042=0$!
#4)I$!

Y;"9![!+"-9! .$I!9!

! ! !
MH$0N(/(=15$!&)1=2!2S1$! ]! !
! ! !
!

!

!

E^?Q@?!_RM?*!MH$!'24)<40<!?=0(2H$0N!/()20(55$0!&'!10(I04NN$<!2(!0=)!='&)I!
94H0$)H$&2,!3A!S(=!0$Z=&0$!&2!2(!F(0J!F&2H!G$5'&='X!15$4'$!5$2!S(=0!<&'20&:=2(0!J)(F,!!

!
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6"#750'#$%&0'41+0#
MH&'!'$/2&()!(A!2H$!N4)=45!F&55!0=)!2H0(=IH!2H$!455!2H$!&2$N'!()!2H$!MF&)L?QM,!MH$)!2H$!
A(55(F&)I!'$/2&()!F&55!/(%$0!2H$!?=0(2H$0N!G()20(55$0`'!&)2$0A4/$!4)<!:=22()'!'1$/&A&/455S,!!

!

MH$!MF&)L?QM!=)&2!H4'!2F(!$5$/20&/45!1542$'!()!$W2$0)45!F455'!(A!2H$!/4'$,!MH$0$!&'!
)(!)$$<!2(!(1$)!2H$!5&<!(A!2H$!154'2&/!/4'$!2(!0=)!&2,!!

!

!"# $%&'(#)%**')+,%*#-.!+'#
MH$!1(F$0!/())$/2&()!1542$!&'!'H(F)!:$5(F,!R)!2H&'!1542$!S(=!/4)!/())$/2!2H$!1(F$0!5$4<'!
A0(N!2H$!F$5<$0!4'!F$55!4'!2H$!+"-!V4/!/()20(5!1(F$0,!

!
!"#$%&'()'*+,&%'-+..&-/"+.'012/&'

MH$!F$5<$0!/())$/2&()!/4N!5(/J'!40$!O--Q!/4N!5(/J'!4)<!0$Z=&0$!2H$!/(00$/2!N42&)I!A$N45$!
/())$/2(0!2(!I$2!2H$!:$'2!0$'=52'!A0(N!2H$!=)&2,!MH$!MF&)L?QM!N(<=5$!'H&1'!(=2!F&2H!4!'$2!(A!OA2!
1(F$0!/4:5$'!A(0!/())$/2&()!2(!2H$!F$5<$0!4)<!4!'&)I5$!+"-!V4/!/4:5$!A(0!/()20(5!1(F$0,!

9(0!0$154/$N$)2!1(F$0!/4:5$'X!15$4'$!/()24/2!S(=0!<&'20&:=2(0!A(0!I=&<4)/$!(0!1402',!

a$5<$0!/())$/2&()!G4N!^(/J'!

+"-V4/!/()20(5!1(F$0!
/())$/2(0!


��	�������������
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#$%&'&()*!+,"-! !

/"# 0%*+(%.#$.!+'#
R)$!2H$!(11('&2$!'&<$!(A!2H$!MF&)L?QM!N(<=5$!&'!2H$!/()20(5!1542$,!MH&'!1542$!H(5<'!455!2H$!
/()20(55$0'X!2H$!2H$0N(/(=15$!/())$/2&()'!4)<!45'(!2H$!/())$/2&()!1(&)2'!A(0!2H$!0$'&'2&%$!
H$42&)I!14<',!

!
!"#$%&'3)'4+./%+1'*12/&'

MH$!/()20(5!1542$!H4'!"!'$14042$!/H4))$5'!(A!/()20(5,!MH$!/()20(5!1542$!54N4/(&<!'H(F'!2H$!
<&%&'&()!:$2F$$)!/H4))$5!+!4)<!"!='&)I!2H$!<(22$<!5&)$!&)!2H$!N&<<5$!(A!2H$!1542$,!MH$!/()20(5'!
()!2H&'!1542$!40$!/(%$0$<!&)!N(0$!<$24&5!H$0$X!:=2!2H$!&)2$0A4/$!(A!2H$!?=0(2H$0N!/()20(55$0'!&'!
/(%$0$<!&)!<$24&5!&)!2H$!A(55(F&)I!'$/2&(),!

!

!"#$%"&&'%()*#+)$,')"-$.-$)&/0,$()
MH$!&N4I$!:$5(F!'H(F'!2H$!/()20(55$0'!4)<!2H$!(=21=2!5&IH2'!()!2H$!MF&)L?QM,!!

•! MH$!1(F$0!5&IH2!b4'!&)<&/42$<!&)!2H$!&N4I$c!F&55!2=0)!()!FH$)!2H$!=)&2!H4'!4!++-!V4/!
1(F$0!/())$/2$<!2(!&2!4)<!&'!'=115S&)I!&2!F&2H!1(F$0,!3A!2H&'!5&IH2!&'!(AAX!/H$/J!S(=0!1(F$0!
/4:5$!2(!N4J$!'=0$!&2!&'!'2&55!15=II$<!&)!4)<!)(2!<4N4I$<,!!

•! MH$!(=21=2!5&IH2'!2=0)!()!FH$)$%$0!2H$!'1$/&A&/!/H4))$5!&'!:='S!4115S&)I!1(F$0!2(!2H$!
H$42&)I!14<,!32!&'!)(0N45!A(0!2H&'!5&IH2!2(!2=0)!()!4)<!(AA!/()2&)=(='5S!FH&5$!2H$!/H4))$5!&'!
0=))&)I!&2'!H$42&)I!/S/5$,!

•! MH$!?=0(2H$0N!/()20(55$0'!40$!2H$!/()20(55$0'!2H42!F&55!/()20(5!2H$!(=21=2!1(F$0!:4'$<!()!
2H$!N$4'=0$<!2$N1$042=0$!(A!2H$!F(0J!1&$/$,!
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#$%&'&()*!+,"-! !

!

!
!"#$%&'5)'4+./%+11&%6'2.7'+$/0$/'1"#8/6'+.'/8&'-+./%+1'012/&'

!

!"#$%"&).&*$')."1'%)(1/$2,'()*#+)3%'*4'%()
MH$!/H4))$5'!/()20(5!1(F$0!'F&2/H$'!40$!0&IH2!:$5(F!2H$!/()20(55$0'!4)<!40$!'H(F)!&)!2H$!&N4I$!
:$5(F,!!

!
!"#$%&'9)'482..&1'-+./%+11&%'0+,&%'6,"/-8&6'2.7':%&2;&%6<'

MH$!&N4I$!4:(%$!'H(F'!2H$!'F&2/H$'!2H42!40$!0$Z=&0$<!2(!1(F$0!()!2H$!<$'&0$<!/H4))$5,!
M=0)&)I!()!2H$!'F&2/H!A(0!2H$!'1$/&A&/!/H4))$5!F&55!1(F$0!=1!2H$!/()20(55$0!4)<!455(F!&2!2(!'2402!
/()20(55&)I!2H$!2$N1$042=0$!(A!2H$!F(0J1&$/$,!aH$)!S(=!40$!<()$!0=))&)I!4!H$42&)I!/S/5$X!
'&N15S!2=0)!2H&'!'F&2/H!(AA!2(!2=0)!(AA!2H$!/()20(55$0!4)<!H$)/$!'2(1!4)S!1(F$0!:$&)I!4115&$<!2(!
2H$!H$42&)I!14<!()!2H$!/H4))$5,!

_$W2!2(!2H$!1(F$0!'F&2/H!&'!2H$!/H4))$5'!$5$/20&/45!10(2$/2&()!:0$4J$0,!3A!'(N$2H&)I!I$2'!
<4N4I$<!&)'&<$!2H$!=)&2X!2H$'$!:0$4J$0'!F&55!10(2$/2!2H$!/()20(5!1(F$0!A(0!2H42!/H4))$5,!!

3A!4!:0$4J$0!1(1'!(=2X!15$4'$!/()24/2!S(=0!'$0%&/$!/()204/2!10(%&<$0!2(!0$14&0!2H$!&''=$,!

!

R=21=2!5&IH2'!

E(F$0!5&IH2!

?=0(2H$0N!G()20(55$0!

heatviewcontrols.com

Power light

Eurotherm Controller

Output lights
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5'*$/#0).*+)*#+)6,'%7"2"-.&')2"##'2$/"#()
MH$!5(F$0!1(02&()!(A!2H$!1542$!H4'!2H$!/())$/2&()!1(&)2'!A(0!2H$!2H$0N(/(=15$!()!2H$!F(0J!1&$/$,!
MH$!H$42&)I!14<!/4N!5(/J!/())$/2&()!1(&)2'!40$!A(0!2H$!;--Q!2F&'2!5(/J!/())$/2(0',!MH$'$!40$!
'H(F)!&)!2H$!&N4I$!:$5(F,!

!
!"#$%&'=)'>8&%?+-+$01&'2.7'8&2/".#'027'-+..&-/+%6'

MH$!<=45!2H$0N(/(=15$!:5(/J!&)!2H$!N&<<5$!(A!2H$!1542$!5&)$'!=1!'H=/H!2H42!2H$!'2&/J$0!4:(%$!2H$!
15=I!0$A$0'!2(!2H$!/H4))$5!2H$!2H$0N(/(=15$!&)1=2!F&55!I(!2(,!!

!

MH$!I0(=)<!/())$/2&()!F&2H!2H$!I0(=)<!'SN:(5!&'!&)2$0)45!2(!2H$!=)&2!4)<!2H&'!'/0$F!
'H(=5<!)$%$0!:$!5(('$)$<,!

!

heatviewcontrols.com

The dual thermocouple block in the middle of the plate. The left of the TC block goes 
to the left controller and similarly with the right.
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8"#.*'(&90':#+(%&'(//0'##
3A!S(=!H4%$!)$%$0!='$<!2H$!?=0(2H$0N!/()20(55$0'!:$A(0$!2H$S!40$!'&N15$!4)<!&)2=&2&%$!/()20(55$0'!
2H42!H4%$!:$$)!'&N15&A&$<!A(0!2H$!MF&)L?QM!N(<=5$,!32'!&)2$0A4/$!&'!/(%$0$<!&)!<$24&5!H$0$,!

!

aH$)!S(=!A&0'2!1(F$0!=1!4!/H4))$5X!2H$!?=0(2H$0N!F&55!:((2!=1!4)<!F&55!5((J!5&J$!2H$!&N4I$!
:$5(F,!!

!
!"#$%&'@)'A$%+/8&%?'$6&%'"./&%B2-&'

3A!4!MH$0N(/(=15$!&'!15=II$<!&)X!2H$!=)&2!F&55!'H(F!2H$!/=00$)2!2$N1$042=0$!2H42!2H$!
2H$0N(/(=15$!&'!N$4'=0&)I!&)!2H$!2(1!0&IH2!H4)<!(A!2H$!'/0$$),!MH$!=)&2'!40$!10(I04NN$<!2(!
'2402!=1!&)!4=2(!N(<$!4)<!2(!0=)!455!2H$!2&N$,!@(X!2H$!'S'2$N!F&55!20S!4)<!04N1!=1!2H$!
2$N1$042=0$!(A!2H$!F(0J!1&$/$!A0(N!&)&2&45!2H$0N(/(=15$!0$4<&)I!2(!2H$!<$'&0$<!'$2!1(&)2,!!

)"# 01!*2,*2#+1'#(3**,*2#-!(!4'+'(5#
M(!/()20(5!2H$!H$42&)I!1404N$2$0'X!A(55(F!2H$!'2$1'!(=25&)$<!:$5(F*!

8*-('9:-#)2"#$%"&)
E0$''!2H$!d?)2$0`!:=22()!()!2H$!A0()2!(A!2H$!/()20(55$0!2(!'/0(55!2H0(=IH!2H$!0=))&)I!1404N$2$0'!
=)2&5!S(=!'$$!2H$!'$/2&()!E4='$,!MH$!A&0'2!1404N$2$0!2(!/(N$!=1!A0(N!2H$!H(N$!'/0$$)!F&55!:$!
2H$!E4='$P#=)!(12&()!4'!'H(F)!&)!e9&I=0$!D*!E4='$P#=)!'/0$$)!&)!2H$!1404N$2$0'!N$)=,f!!

3A!S(=!10$''!2H$!$)2$0!:=22()!2((!N4)S!2&N$'!4)<!14''!:S!2H&'!(12&()!S(=!/4)!'&N15S!J$$1!
10$''&)I!&2!=)2&5!S(=!/(N$!:4/J!2(!2H&'!'/0$$),!!

aH$)!()!2H&'!N$)=!10$''!2H$!=1!(0!<(F)!400(F!2(!/H4)I$!2H$!14='$<!'242$,!MH$!'242$!&'!'4%$<!
&NN$<&42$5S!4)<!4115&$<!2(!2H$!'S'2$N,!!

aH$)!2H$!=)&2!&'!14='$<!2H$!(=21=2!1(F$0!F&55!:$!2=0)$<!(AA!2H$!H$42!/S/5$!F&55!:$!14='$<,!M(!I$2!
2H$!'S'2$N!0=))&)I!4I4&)X!'&N15S!/(N$!:4/J!2(!2H&'!1404N$2$0!4)<!/H4)I$!&2!A0(N!g$'!2(!_(,!

G=00$)2!MH$0N(/(=15$!
0$4<&)I!

G=00$)2!.$'&0$<!2$N1$042=0$!R=21=2!0$Z=$'2,!b3A!()X!2H$!
=)&2!F&55!1=2!1(F$0!(=2c!

U$)=!7=22()! ?)2$0!7=22()!

C1P.(F)!7=22()'!
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!
!"#$%&'C)'*2$6&DE$.'6-%&&.'".'/8&'02%2?&/&%6'?&.$<'

:*7.9:*$').*%*7'$'%)
M(!/H4)I$!2H$!042$!42!FH&/H!2H$!F(0J1&$/$!F&55!:$!H$42$<!42!2(!0$4/H!2H$!'$21(&)2X!'&N15S!10$''!
2H$!$)2$0!:=22()!=)2&5!&2!0$4/H$<!2H$!e#42$f!1404N$2$0,!R)/$!()!2H&'!'/0$$)!S(=!/4)!'&N15S!
/H4)I$!2H$!042$!:S!10$''!4)<!H(5<&)I!&)!2H$!=1!(0!<(F)!400(F!2(!2H$!<$'&0$<!%45=$,!MH$!042$!&'!&)!
-#./0'12,!

MH&'!%45=$!&'!4115&$<!4)<!'2(0$<!&)!2H$!/()20(55$0!4'!&2!&'!/H4)I$<X!'(!()/$!&2!&'!'$2!S(=!/4)!$&2H$0!
5$4%$!2H$!/()20(55$0!4)<!&2!F&55!0$2=0)!2(!&2'!H(N$!'/0$$)!4A2$0!4!A$F!'$/()<'!(0!S(=!/4)!10$''!2H$!
$)2$0!:=22()!=)2&5!&2!0$2=0)'!2H$0$,!!

!
!"#$%&'F)'E2/&'02%2?&/&%'6-%&&.<'

;'$."/#$).*%*7'$'%)
M(!/H4)I$!2H$!A&)45!'$21(&)2!b2H$!2$N1$042=0$!2H$!/()20(55$0!F&55!H$42!2H$!F(0J1&$/$!2(!4)<!F&55!
H(5<!&2!42cX!'&N15S!10$''!2H$!$)2$0!:=22()!=)2&5!S(=!400&%$!42!2H$!'/0$$)!F&2H!2H$!2$W2!e?@Ef,!R)/$!
2H$0$X!'&N15S!10$''!4)<!H(5<!2H$!=1!4)<!<(F)!400(F'!2(!'$2!S(=0!<$'&0$<!A&)45!2$N1$042=0$,!!
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MH$!'$21(&)2!'/0$$)!&'!'H(F)!&)!2H$!&N4I$!:$5(F,!3)!2H$!&N4I$!:$5(F!2H$!A&)45!2$N1$042=0$!2H$!
F(0J1&$/$!F&55!:$!H$5<!2(!&'!O--!<$I9,!

MH&'!%45=$!&'!4115&$<!4)<!'2(0$<!&)!2H$!/()20(55$0!4'!&2!&'!/H4)I$<X!'(!()/$!&2!&'!'$2!S(=!/4)!$&2H$0!
5$4%$!2H$!/()20(55$0!4)<!&2!F&55!0$2=0)!2(!&2'!H(N$!'/0$$)!4A2$0!4!A$F!'$/()<'!(0!S(=!/4)!10$''!2H$!
$)2$0!:=22()!=)2&5!&2!0$2=0)'!2H$0$,!!

!

!
!"#$%&'G)'H&/0+"./'%$..".#'02%2?&/&%'

<-$"97*#-*&)7"+').*%*7'$'%)
M(!24J$!2H$!/()20(55$0!(=2!(A!0=))&)I!N(<$!bQ=2(!N(<$cX!10$''!2H$!$)2$0!:=22()!=)2&5!S(=!'$$!2H$!
1404N$2$0!/455$<!QYU,!R)/$!()!2H&'!'/0$$)!S(=!/4)!='$!2H$!=1!4)<!<(F)!400(F'!2(!/H4)I$!2H$!
'S'2$N!A0(N!Q=2(!2(!U4)=45!4)<!:4/J,!!

MH&'!%45=$!&'!4115&$<!4)<!'2(0$<!&)!2H$!/()20(55$0!4'!&2!&'!/H4)I$<X!'(!()/$!&2!&'!'$2!S(=!/4)!$&2H$0!
5$4%$!2H$!/()20(55$0!4)<!&2!F&55!0$2=0)!2(!&2'!H(N$!'/0$$)!4A2$0!4!A$F!'$/()<'!(0!S(=!/4)!10$''!2H$!
$)2$0!:=22()!=)2&5!&2!0$2=0)'!2H$0$,!!

!
!"#$%&'(I')J$/+DK2.$21'02%2?&/&%'
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R)/$!2H$!'S'2$N!&'!&)!U4)=45!N(<$X!2H$!(=21=2!F&55!:$!2=0)$<!()!4)<!(AA!42!4!/()'24)2!&)2$0%45X!
:=2!2H$!(=21=2!F&55!0$N4&)!()!A(0!I&%$)!1$0/$)24I$!(A!2&N$!2H42!&'!'H(F)!()!2H$!'/0$$),!@(X!
5((J&)I!42!2H$!&N4I$!:$5(FX!2H$!=)&2!F&55!H4%$!2H$!/()24/2(0!()!A(0!K-h!(A!2H$!2&N$!4)<!(AA!A(0!
+-h!(A!2H$!2&N$X!0$I40<5$''!(A!2H$!2$N1$042=0$!(A!2H$!F(0J!1&$/$!(0!$%$)!&A!2H$!2H$0N(/(=15$!&'!
15=II$<!&),!

!

Q!'N455!H4)<!F&55!411$40!()!2H$!'/0$$)!2(!&)<&/42$!2H&'X!4'!'H(F)!&)!2H$!&N4I$!:$5(F,!

!
!"#$%&'(()'K2.$21'?+7&'82.7'".7"-2/+%'

!

@N455!H4)<!&)<&/42&)I!2H$!
'S'2$N!&'!&)!N4)=45!N(<$,!

E$0/$)24I$!(A!2&N$!2H$!
(=21=2!F&55!:$!()!A(0,!
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;"#<'(*=/059((&,%>#
MH&'!'$/2&()!F&55!20S!2(!/(%$0!455!2H$!&2$N'!2H42!/(=5<!1(2$)2&455S!I(!F0()I!F&2H!S(=0!MF&)L?QM,!3A!
S(=!$%$0!A&)<!4!'&2=42&()!2H42!&'!)(2!/(%$0$<!&)!2H&'!'$/2&()!4)<!S(=!<(!)(2!J)(F!H(F!2(!0$/(%$0!
A0(N!&2X!15$4'$!/()24/2!S(=0!<&'20&:=2(0!A(0!'=11(02,!!

!"# 63(%+1'(4#*%+#+3(*,*2#%*#
3A!2H$0$!&'!2$W2!(0!)=N:$0'!()!2H$!<&'154S!(A!2H$!?=0(2H$0NX!2H$)!&2!N('2!5&J$5S!<($'!)(2!H4%$!
1(F$0,!!

3'415%'(!**!M(!'(5%$!2H&'X!N4J$!'=0$!2H42!S(=!H4%$!4!I((<X!=)<4N4I$<!1(F$0!/(0<!15=II$<!&)!
4!++-!V4/!1(F$0!'(=0/$!4)<!2H42!&2!&'!'$/=0$5S!15=II$<!&)2(!2H$!/())$/2(0!'H(F)!&)!e9&I=0$!+*!
E(F$0!/())$/2&()!1542$f!4:(%$,!MH&'!'H(=5<!N4J$!2H$!eE(F$0!^&IH2f!'H(F)!&)!e9&I=0$!;*!
G()20(55$0'!4)<!(=21=2!5&IH2'!()!2H$!/()20(5!1542$f!2=0)!(),!3A!2H&'!5&IH2!<($'!)(2!2=0)!()X!S(=!F&55!
)$$<!2(!/H$/J!S(=0!1(F$0!/4:5$!(0!2H$!++-!V4/!2(!N4J$!'=0$!2H42!&'!455!I((<,!

R)/$!2H$!eE(F$0!^&IH2f!&'!()X!S(=!/4)!'&N15S!2=0)!()!2H$!1(F$0!'F&2/H!2H42!&'!i='2!:$5(F!2H$!
/()20(55$0,!MH&'!'F&2/H!&'!'H(F)!&)!e9&I=0$!O*!GH4))$5!/()20(55$0!1(F$0!'F&2/H$'!4)<!:0$4J$0',f!
4:(%$,!3A!2H&'!<($'!)(2!'(5%$!2H$!&''=$X!15$4'$!20S!2H$!)$W2!'(5=2&(),!

3'415%'(!6*!3A!2H$!1(F$0!'F&2/H!&'!()!4)<!2H$!MF&)L?QM`'!1(F$0!5&IH2!&'!()!4)<!2H$!?=0(2H$0N!&'!
)(2!1(F$0&)I!=1X!S(=!F&55!)$$<!2(!/H$/J!2H$!1(1Y(=2!:0$4J$0!i='2!)$W2!2(!2H$!1(F$0!'F&2/H!2(!
N4J$!'=0$!2H$!:0$4J$0!H4'!)(2!20&11$<,!3A!&2!H4'X!2H$)!20S!2(!1='H!&2!:4/J!&),!3A!2H$!:0$4J$0!F&55!)(2!
0$'$2X!2H$)!/()24/2!S(=0!<&'20&:=2(0!A(0!'$0%&/$!4)<!'=11(02,!

3A!2H$!1(F$0!5&IH2!&'!()X!2H$!'F&2/H!&'!2=0)$<!()!4)<!2H$!:0$4J$0!H4'!)(2!1(11$<!(=2!4)<!2H$!
?=0(2H$0N!/()20(55$0!<($'!)(2!:((2!=1!4)<!'H(F!2$W2!4)<!)=N:$0'!()!2H$!'/0$$)X!2H$)!S(=!F&55!
)$$<!2(!/()24/2!S(=0!<&'20&:=2(0!A(0!'=11(02,!

!

/"# 70#8-'*#
3A!S(=!H4%$!4!N$''4I$!'/0(55&)I!4/0(''!2H$!?=0(2H$0N!/()20(55$0!2H42!'4S'!eMG!R1$)fX!2H$)!2H$!
2H$0N(/(=15$!H4'!(1$)$<X!(0!&2!&'!)(2!'$/=0$5S!15=II$<!&)2(!2H$!/(00$/2!MG!E(02,!3A!2H&'!N$''4I$!
'/0(55'!4/0(''!2H$!'/0$$)X!2H$)!2H$!/()20(55$0!F&55!)(2!1=2!4)S!1(F$0!(=2!2(!2H$!F(0J!1&$/$!=)5$''!
&)!N4)=45!N(<$,!!

3'415%'(*!M(!/(00$/2!2H&'!'&2=42&()X!/H$/J!2(!N4J$!'=0$!2H$!2H$0N(/(=15$!&'!/(00$/25S!/())$/2$<!
2(!2H$!F(0J1&$/$!&A!&2!&'!F$5<$<!&)!154/$,!3A!&2!&'!4!2H$0N(/(=15$!2H42!&'!2F&'2$<!4)<!'20411$<!&)!
154/$X!N4J$!'=0$!&2!&'!'2&55!2F&'2$<!/(00$/25S,!g(=!F&55!)$$<!2(!/H$/J!455!S(=0!/())$/2&()'!4)<!
N4J$!'=0$!2H$!2H$0N(/(=15$!/())$/2(0!&'!'$/=0$5S!1='H$<!&)2(!2H$!/(00$/2!'&<$!(A!2H$!
2H$0N(/(=15$!i4/J!()!2H$!/()20(5!1542$!(A!2H$!MF&)L?QM!N(<=5$,!R)/$!2H$!2H$0N(/(=15$!&'!
/5('$<!/(00$/25S!S(=!F&55!)$$<!2(!F4&2!A(0!"Y;'!:$A(0$!2H$!=)&2!F&55!0$/(I)&\$!2H&'!4)<!F&55!'2402!
0=))&)I!4I4&),!!

!

)"# 69'(:+1,*2#,5#-%&'(';#/3+#+1'#%3+-3+#&,..#*%+#+3(*#%*#
3A!$%$0S2H&)I!&'!/())$/2$<!/(00$/25S!4)<!2H$!(=21=2!F&55!)(2!2=0)!()X!2H$)!&2!/4)!:$!()$!(A!2F(!
&2$N'!2H42!10$%$)2!2H$!(=21=2!A0(N!2=)&)I!(),!
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3'415%'(!**!MH$!/()20(55$0!F&55!()5S!2=0)!()!2H$!(=21=2!&A!&2!/45/=542$'!2H42!H$42!&'!)$$<$<!:4'$<!
()!2H$!04N1!042$!4)<!2H$!A&)45!'$21(&)2,!3A!2H$!=)&2!&'!A&0'2!2=0)$<!()X!2H$!/()20(55$0!F&55!N$4'=0$!
2H$!2$N1$042=0$!(A!2H$!F(0J1&$/$!A(0!4!A$F!'$/()<'!2(!<$2$0N&)$!&A!&2!&'!/=00$)2!H$42&)I!=1!:S!
&2'$5A!(0!&A!&2!)$$<'!H$42!4115&$<!2(!&2!2(!'2402!2H$!/S/5$,!@(!I&%$!&2!4!N&)=2$!(0!2F(!:4'$<!FH$)!A&0'2!
1(F$0$<!=1!:$A(0$!$W1$/2&)I!2H$!(=21=2!2(!2=0)!()!b&2!/(=5<!'2402!'(()$0X!:=2!FH$)!A&0'2!'2402&)IX!
H4%$!142&$)/$!4)<!&2!F&55!0=)c,!

3A!2H$!F(0J!1&$/$!&'!H(22$0!2H4)!2H$!/=00$)2!<$'&0$<!2$N1$042=0$!A0(N!2H$!/()20(55$0X!2H$!(=21=2!
F&55!)(2!2=0)!()!4'!2(!)(2!(%$0H$42!2H$!N42$0&45,!MH$!&N4I$!:$5(F!'H(F'!FH$0$!2(!A&)<!2H$!
/=00$)2!2$N1$042=0$!4)<!2H$!<$'&0$<!2$N1$042=0$!()!2H$!/()20(55$0,!

!
!"#$%&'(3)'4$%%&./'/&?0&%2/$%&'L6<'/8&'7&6"%&7'/&?0&%2/$%&'+.'/8&'-+./%+11&%'

3A!2H$!<$'&0$<!2$N1$042=0$!&'!:$5(F!2H$!%45=$!S(=!'$2!A(0!2H$!A&)45!'$21(&)2!4)<!&2!&'!)(2!
&)/0$4'&)IX!2H$)!)4%&I42$!2(!2H$!e#42$f!1404N$2$0!4)<!&)/0$4'$!2H&'!2(!4!'=&24:5$!042$,!3A!&2!&'!42!
2H$!A&)45!'$21(&)2!2$N1$042=0$!&2!F&55!H(5<!H$0$!4)<!2H$!(=21=2!F&55!)(2!2=0)!()!=)5$''!2H$!
F(0J1&$/$!2$N1$042=0$!'2402'!2(!<0(1!:$5(F!2H&'!%45=$,!

3'415%'(!6*!MH$!A&)45!&2$N!2H42!F&55!'2(1!2H$!'S'2$N!A0(N!1=22&)I!1(F$0!(=2!&'!&A!2H$!2H$0N(/(=15$!
&'!(1$),!@$$!2H$!10$%&(='!20(=:5$'H((2&)I!)(2$!()!(1$)!MG`'!2(!'(5%$!2H&',!32!F&55!'H(F!4!
N$''4I$!()!2H$!'/0$$)!'4S&)I!eMG!R1$)f!&A!2H&'!&'!2H$!/4='$,!

!

;"# <:5+'4#,5#(3**,*2#/3+#+1'#&%(=-,')'#,5#*%+#1'!+,*2#3-#
3A!$%$0S2H&)I!&'!/())$/2$<!4)<!2H$!?=0(2H$0N!/()20(55$0!&'!/455&)I!A(0!1(F$0!4)<!4A2$0!4!A$F!
N&)=2$'!bFH$)!2H$!F(0J1&$/$!'H(=5<!H4%$!'2402$<!H$42&)Ic!S(=!<(!)(2!'$$!&2'!2$N1$042=0$!0&'&)I!
2H$)!2H$!1(F$0!A0(N!S(=0!F$5<$0!&'!)(2!:$&)I!4115&$<!2(!2H$!H$42&)I!14<,!!

3'415%'(!**U4J$!'=0$!2H42!2H$!1(F$0!/4:5$'!:$2F$$)!S(=0!F$5<$0!4)<!2H$!MF&)L?QM!N(<=5$!
40$!/())$/2$<!'$/=0$5S!4)<!2H$!F$5<$0!&'!'$2!2(!4115S!1(F$0!2(!2H$!MF&)L?QM,!

3'415%'(!6*!U4J$!'=0$!2H42!2H$!H$42&)I!14<!&'!/())$/2$<!/(00$/25S!2(!2H$!/H4))$5!(=21=2',!MH$!
&N4I$!:$5(F!'H(F'!2H$!/(00$/2!F4S!2(!/())$/2!4!H$42&)I!14<!2(!GH4))$5!+!()!2H$!MF&)L?QM,!!

G=00$)2!2$N1$042=0$!(A!
2H$!F(0J!1&$/$,!

G=00$)2!<$'&0$<!
2$N1$042=0$,!
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3'415%'(!7*!3A!/())$/2$<!/(00$/25SX!N4J$!'=0$!2H42!2H$!H$42&)I!14<!&'!)(2!:=0)2!(=2!4)<!&2!455(F'!
/=00$)2!2(!A5(F!2H0(=IH!&2,!M(!/H$/J!2H$!/=00$)2!A5(FX!='$!4!N=52&N$2$0!4)<!5((J!42!2H$!4N1$04I$!
A5(F&)I!2H0(=IH!4)S!(A!F&0$'!I(&)I!2(!2H$!H$42&)I!14<,!

!
!"#$%&'(5)'4+%%&-/',2M'/+'-+..&-/'2'8&2/".#'027'
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3'415%'(!7*!3A!/())$/2$<!/(00$/25SX!N4J$!'=0$!2H42!2H$!H$42&)I!14<!&'!)(2!:=0)2!(=2!4)<!&2!455(F'!
/=00$)2!2(!A5(F!2H0(=IH!&2,!M(!/H$/J!2H$!/=00$)2!A5(FX!='$!4!N=52&N$2$0!4)<!5((J!42!2H$!4N1$04I$!
A5(F&)I!2H0(=IH!4)S!(A!F&0$'!I(&)I!2(!2H$!H$42&)I!14<,!

!
!"#$%&'(5)'4+%%&-/',2M'/+'-+..&-/'2'8&2/".#'027'



!
!

+8!
#$%&'&()*!+,"-! !

?"#@*,+A#>*,)0#&(#B(*'#4,'5&#901&#+B+/0#*5,%>#1#<C,%D.E<#
MH&'!'$/2&()!/(%$0'!2H$!'&N15$!'2$1'!2(!'$22&)I!=1!S(=0!A&0'2!H$42!/S/5$!='&)I!2H$!MF&)L?QM!
N(<=5$!'204&IH2!(=2!(A!2H$!:(W!A0(N!2H$!A4/2(0S,!

!

+c! #$N(%$!2H$!MF&)L?QM!N(<=5$!A0(N!455!14/J4I&)I!4)<!154/$!&2!()!4!'$/=0$!A542!'=0A4/$,!!
"c! G())$/2!2H$!2F(!1(F$0!/4:5$'!2(!S(=0!F$5<$0!4)<!2H$)!/())$/2!2H$N!2(!2H$!2F&'2!5(/J!

/())$/2(0'!()!2H$!1(F$0!1542$!(A!2H$!MF&)L?QM!N(<=5$,!!
;c! G())$/2!2H$!++-!V4/!1(F$0!/4:5$!:$2F$$)!2H$!MF&)L?QM!4)<!2H$!F455!(=25$2,!
Oc! G())$/2!S(=0!H$42&)I!14<!2(!2H$!/()20(5!1542$!(A!2H$!MF&)L?QM!=)&2,!!
>c! G())$/2!S(=0!MH$0N(/(=15$!5&)$!2(!2H$!F(0J1&$/$!4)<!2H$)!2(!2H$!MF&)L?QM!=)&2,!U4J$!

'=0$!2H42!2H$!MH$0N(/(=15$!4)<!H$42&)I!14<!40$!/())$/2$<!2(!2H$!'4N$!/H4))$5!()!2H$!
/()20(5!1542$!(A!2H$!MF&)L?QM!N(<=5$,!

Bc! _(F!2H42!$%$0S2H&)I!&'!/())$/2$<X!2=0)!()!2H$!1(F$0!'F&2/H!2(!2H$!/H4))$5̀ '!?=0(2H$0N!
bFH$0$!2H$!1(F$0!'F&2/H$'!40$!'H(F)!&)!e9&I=0$!O*!GH4))$5!/()20(55$0!1(F$0!'F&2/H$'!4)<!
:0$4J$0',fc!

Dc! a4&2!4!A$F!'$/()<'!A(0!2H$!?=0(2H$0N!2(!1(F$0!=1!4)<!'H(F!4!'/0$$)!F&2H!2H$!"!
2$N1$042=0$'!()!&2!b2H$!/=00$)2!N$4'=0$<!2$N1$042=0$!4)<!45'(!2H$!<$'&0$<!2$N1$042=0$c!4'!
'H(F)!&)!e9&I=0$!+"*!G=00$)2!2$N1$042=0$!%',!2H$!<$'&0$<!2$N1$042=0$!()!2H$!/()20(55$0f,!

8c! E0$''!2H$!?)2$0!7=22()!()!2H$!A4/$!(A!2H$!?=0(2H$0N!=)2&5!S(=!'$$!2H$!2$W2!e#42$f!4'!'H(F)!
&)!e9&I=0$!8*!#42$!1404N$2$0!'/0$$),f!MH$)!='$!2H$!=1!4)<!<(F)!400(F'!2(!'$2!2H$!042$!S(=!
F4)2!2(!H$42!2H$!F(0J!1&$/$!=1!42,!!

!

E5$4'$!)(2$!2H42!2H$!042$!&'!&)!-#./0'12,!!

!

Kc! _(F!10$''!2H$!?)2$0!:=22()!()!2H$!A4/$!(A!2H$!?=0(2H$0N!/()20(55$0!=)2&5!S(=!'$$!2H$!2$W2!
e?@Ef!4)<!='$!2H$!=1!4)<!<(F)!400(F'!2(!'$2!2H&'!2$N1$042=0$!2(!2H$!2$N1$042=0$!S(=!F4)2!
H$42!2H$!F(0J!1&$/$!2(,!!

+-c!9&)455S!'$2!S(=0!F$5<$0!2(!4115S!&2'!1(F$0!2(!2H$!MF&)L?QM!N(<=5$!4)<!F4&2!A(0!&2!2(!H$42!=1!
S(=0!F(0J1&$/$,!

!
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+D!
#$%&'&()*!+,"-! !

3'415%'(!7*!3A!/())$/2$<!/(00$/25SX!N4J$!'=0$!2H42!2H$!H$42&)I!14<!&'!)(2!:=0)2!(=2!4)<!&2!455(F'!
/=00$)2!2(!A5(F!2H0(=IH!&2,!M(!/H$/J!2H$!/=00$)2!A5(FX!='$!4!N=52&N$2$0!4)<!5((J!42!2H$!4N1$04I$!
A5(F&)I!2H0(=IH!4)S!(A!F&0$'!I(&)I!2(!2H$!H$42&)I!14<,!

!
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