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Editorial

Dengan mengucap syukur kepada Tuhan 

YME, Buletin Tebar Karya UB Volume 2 Ta-

hun 2020 berhasil diluncurkan dan terdaf -

tar e-ISSN : 2746-2226. Sesuai Visi LPPM 

UB ÒMenjadi Lembaga yang berstandart 

mutu internasional, mampu berperan aktif 

dalam pembangunan bangsa melalui Pene-

litian dan Pengabdian Kepada Masyarakat 

(PPM)Ó, tim Buletin Tebar Karya UB 

bertekat memberikan yang terbaik untuk 

melaporkan dan menginspirasi masyarakat 

tentang pengabdian yang dilaksanakan 

oleh  Universitas Brawijaya.
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program-program pengabdian yang       

berbasis bisnis dan keuangan baik untuk 

kelompok, komunitas maupun UKM.

Harapan kami program pengabdian 

masyarakat yang dilaksanakan LPPM UB 

dapat terkomunikasikan dan membuka    

peluang integrasi antara masyarakat      

dengan Universitas Brawijaya.
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1*4,"&"-(95',"%,'"',(F$+,-4(."+,(1"-&5+()G91)()5-.5#."."H(D"%"-4 !

 

 

%&<)0)'!(&'*)'!2)0!/&-;&1./!#&:&-,'/)2!#-46,';,!?)>)!",:.-!;))/!,',!
:&0) 3.3)'! 6&'*&:1)'*)'! <)0.-! 0,'/);! ;&0)/)'! .'/.3! :&:6&-:.()2!
)3;&;1,0,/);=! D):.'E! )()'7)! >)1)2! 6)'(&:,! F4G,( HBI! ;))/! ,',!
:&'7&1)13)'!():6)3!7)'*!1&;)-!6)()!1&-1)*), !1,()'*! /&-:);.3!1,()'*!
6&-,3)')'=
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!
 
 
 

( */8,5'!,7 *" !
 
 

D) : ) !9,/-) !
8&04:643!D&0)7)'!"#$!
%&'()'*!+,-. !
 

J0): )/ !
H!
84/) K8)1. 6) /&'! !
9)0)'* !
"&0&64' !
H!
L: ) ,0!!
H!
M&1;,/&!!
H!
 
#&-: ) ;)0)2)'! 9 ,/-) !N!!
H #&'<.)0)'!6-4(.3 H

6-4(.3!6&-,3)')'!(,!
&-)!6)'(&:, !F4G,(HBI!
:&'*)0):,!6&'.-.)' !

H 9,',:'7)!
6&'*&/)2.)'!/&-3),/!
:&(,)!6&:);)-)'!
.-'3-* !

H 9,',:'7)!O)3.6)'!
6&:);)-)'!6-4(.3 H
6-4(.3!6&-,3)')' !

 

 
(

9*',()*0"H"+"-(D"&*+,(5%*?(I"+"'$08*+  
!
54;&'!P#$8E!6-4(,!$0:.!8&0)./)'!:&0)3.3)'!6&0)/,2)'!()'! 6&:1,'))'!

:)')<&:&'! 6&:);)-)'! 6-4(.3 H6-4(.3! 6&-,3)' )'! (,! "#$! %&'()'*! +,-.!
1&-1);,;! :&(,) ! <.)0H1&0,!.-'3-* =!Q6)7)! (,0)3.3)'! .'/.3! :&','*3)/3)'!
6&:);)-)'!6-4(.3!6&-,3)')'! ;&2,'**)!6&'()6)/)'! :);7)-)3)/! ;&/&:6)/!
()6)/! :&','*3)/! ()'! 0&1,2! 1),3=! %&0),'! ,/.! <.*)! ; &1)*),! .6)7)! ()0):!
:&'*2)()6,! /)'/)'*)' H/)'/ )'*)'! 1)-.! 6)()! 6&')'**.0)'*)'! F4G,( HBI=!
9&(,)! .-'3-*& (,6,0,2! )*)-! ()6)/! :&:6&-0.);! <&<)-,'*! 6&:);)-)'! 6)-)!
'&0)7)'! )/).! 6&'<.)0! ,3)'! (,! >,0)7)2! /&-;&1./! 2,'**)! 3&)())'! '4-:)0!
3&: 1)0,=!
!

CD&' &$!0#%.* &<&+.E!
"&-,:)!3);,2 !3):,!.O)63)'!3&6)()!6,2)3!Q',G&-;,/);!+-)>,<)7)!7)'*!/&0)2!
:&:1&-,3)'!R);,0,/);!()')!1)*,!/&-0)3;)')'7)!6&'*)1(,)'!,',=!"&-,:)!3);,2!
<.*)! 3):,! .O)63)'! 3&6)()! 3&04:643! '&0)7)'! "#$! %&'()'*! +,-. E! 9)0)'*!
7)'*! /&0)2! 1&-;&(,)! :&'<)(,! :,/-)! ()0):! 6&'*)1(,)'! ,',=! ")3! 0.6)! 3):,!
:&'*.O)63)'! /&-,:)! 3);,2! 3&6)()! ;&0.-.2! 6,2)3! 7)'*! /&0)2! :&:1)'/.!
/&-0)3;)')'7)!6-4*-):!6&'*)1(,)'!,',= !
 

 

F##39&D<!(.:%&!
#&'7.0.2)'! ()'! 6&'*&:1)'*)'! 6&:);)-)'! 6-4(.3 H6-4(.3! 6&-,3)')'!
:&0)0.,! :&(,)! .-'3-*&;)'*)/! :&'(.3.'*! /&-2)()6!6&-&34'4:,)'!>)-*)!
;&/&:6)/!()'!6&:);)-)'!()6)/!(,0)3.3)'!0&1,2!0.);!0)*,!3)-&')!<)-,'*)'!
6&:);) -)'!:&'<)(,!0&1,2!0.);=! !
 
 

G6>:#+!
?)-,'*)'! ()0):! ;.)/.! 6&:);)-)'! ;)'*)/0)2!6&'/,'*E!6&-0.);)'! O)3.6)'!
6&:);)-)'!()6)/!(,0)3.3)'!0&1,2!:.()2!(&'*)'!-&0);,!()'!<&<)-,'*!7)'*!
0&1,2!0.);=!

!

!
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!"#$%&'&&#()*+,"-.&'&(/%&#(
0"1&1*2(!"1&324&#(

 
 

!"#$%&'%&#( )*+,-./&0&( 1%&#2( 345-#( 67( 8"9'&%&#(
:*+&;(8*+"(,&$"(<-=4+94%(>-=&0&#(/"(?."$"( !

 

!

5%6()*1%4&#2(7*12&#36!
 

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

 
 
 
!
"#$%$!&'()*$%$$(!
+,-.'/0$%$!1*$(!
2'/.$343!5$3%$/$*$6!
5'7$7,4!&'7$648$(!
&'-.,$6$(!9,-$8!
:,-4!2$)4!5$3%$/$*$6!
;'7<-#<*!='7$%$(!
>4!&/4)4!!

 

2- 334&"(5!
 

�‡ 6*7"(8*.*(9"#"(:,".-;" <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ =*.>;"-*(/#"(?"+%;"- <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ @$>"00".(2+,A(9">0"- <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ 6".$#(B*&;4>"., <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ 8"&$+(C,-&4+4<!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ 6"+0"7"-(D#&4 <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ 2E$(C"#"+(B"0E"> <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ :">,."(1"+&,#"(B"+, <!
!" #$%&"'()*%"$&"+(,"+(-%.$(/*01#"+"+!

 
) 20*'32+, *+((/ *+$%1'(4(
*#2'$%#5"+167$89":91,!

"#$%&'%(! )*+,! -./,/*0*! 1.&,! /,! /*#2*3! 42,5,! &#+6*/,! 7*$*3! 7*).!
'#&*7%(!1.&, 81.&,!/,!"%)*!9*$*+5:!; .&, 81.&,!&#2.'*(*+!(%&%/,)*7!3*7,$!
$*.)!0*+5! )#$*3! /,(#+*$!$.*7!%$#3!&*70*2*(*)! /*+!&#&,$,(,!+,$*,!#(%+%&,7!
),+55,<!-*3(*+!&#+6*/,!-*5,*+!/*2,!(%&%/,)*7!#(7'%2):!=#&-,$*+!7'#7,#7!,(*+!
0*+5! &#2.'*(*+! 3*7,$! )*+5(*'*+! /,! 44>! 42,5,! 0*,).! ?#&-*+5! @;"0,1+*%%"(
<1.801"&"A<! 4#'#2#(! @=*12>+"&5$'( 81+,$'A<! ;.&,1.&,! @=2%1>2( '3A<! ?%+5(%$!
B,7%+5!@?$@1'(02:5*1A<!"#+0*2!@;"0,"(201*+&"%1'A<!C.$.+586.$.+5!@A*.10".35$'(
%$&#*1A<! B*0*+5! D#+55%$! @B*:"3&*0$'( 0$''*%%1A<!=$#+57#+5! @;:2.8*0(
"$'&0"%"'1:$'A!/*+!"#&-.+5!@C"'&0*%%1>*0(<"$>5+1A!@E,*+<!FGHIA:!!
 

 
 

)*-;*+">"-(9$0">(F$0,(#*G"."(1*%40G4#(H*%";"-()+,3, !
 

 
"#7#/,**+! 7)%(! &#+6*/,! 7*+5*)! '#+),+5! 5.+*! &#+6*5*! (#-#2$*+6.)*+!
'#2#(%+%&,*+!&*70*2*(*)!+#$*0*+!/*+!(#$#7)*2,*+!$,+5(.+5*+:!=*$*3!7*).!
.'*0*!0*+5!/,$*(.(*+!/*$*&!2*+5(*!&#+6*5*!(#)#27#/,**+!)#27#-.)!*/*$*3!
/#+5*+! &#$*(.(*+! '#+5(*0**+! 7.&-#2/*0*! ,(*+! (3.7.7+0*! 1.&, 81.&,!
/#+5*+!1*2*!&#&-.*)!2.&*3!1.&,!-#2-*7,7!(#$%&'%(!+#$*0*+!/,!42,5,:
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!
 
 
 

! -6821(023-&!
 
 

>*&*!9,)2* !
"#$%&'%(!>#$*0*+!42,5,!
 

J$*&*)!
8!
" %)*K" *- . ' *)#+!!
9*$*+5!
?#$#' %+!
8!
L&*,$!!
8!!
M#- 7,)#!!
8!
 
4#2&*7*$*3*+!9 ,)2*!N!!
8 "#7#/,**+!7)%(!1.&,!

0*+5!),/*(!&#+#+).! !
8 9,+,&+0*! )#(+%$%5,!

/*+!'#+5#)*3.*+!
&*70*2*(*)!-./,/*0*!
1.&, 81.&, !

8 O#+/*3+0*!
(#)#2*&',$*+!
(#$%&'%(!+#$*0*+!
.+).(!&#+1,')*(*+!
*$*)!-./,/*0*!1.&, 8
1.&, !

 

 
 
 
 
(

)*-;*+">"-(."-( )*0"'"-3"-(9$0">(F$0,(.,(I*0G"&(C$.,.";" !

 
L(%!=P<!E%7#+!Q4R"!&#&'2*(*27*,!'#+5*-/,*+!/,!S,$*0*3!'#7,7,2!42,5,!

�����v�P���v�� �u���v�P�µ�•�µ�v�P�� �š���l�v�}�o�}�P�]�� �^�Z�µ�u���Z�� ��.&, �_! *)*.! /,(#+*$! /#+5*+! +*&*!
�^���š�Œ���l�š�}�Œ�� ��.&, �_�X!O*+5(*,*+! (#5,*)*+!'#+5*-/,*+! /,&.$*,! /#+5*+! 7.2T#0!
'#+/*3.$.*+! .+).( ! &#+55*$,! *7'#(! 0*+5! /,-.).3(*+! %$#3! (#$%&'%(!
+#$*0*+<! (#&./,*+! )*3*'! '#2#+1*+**+! (#5,*)*+<! (#5,*)*+! '#&-.*)*+!
*)2*()%2:! D#27*&*! (#$%&'%(! +#$*0*+!42,5,<! O.&*3! ;.&,! /,*'$,(*7,(*+!
$*+57.+5!/*+!/,'*7*+5!/,!)#&'*)!-./,/*0*:!U*2*'*++0* !/*'*)!&#&-*+). !
&#$#7)*2,(*+!$,+5(.+5*+! /*+!&#+,+5(*)(*+! '#+/*'*)*+!+#$*0*+!7#3,+55*!
-#2/*&'*(!'*/*!'#+,+5(*)*+!(#7#6*3)#2**+ !&*70*2*(*)!7#(,)*2<!(3.7.7+0*!
"#$%&'%(!>#$*0*+!42,5,:!
 
" ?$#$(!@'/4- $*$348!
?#2,&*!(*7,3!(*&,!.1*'(*+!(#'*/*!',3*(!V+,T#27,)*7!D2*S,6*0*!0*+5!)#$*3!
&#&-#2,(*+!W*7,$,)*7!/*+*!-*5,!)#2$*(7*+*+0*!'#+5*-/,*+!,+,:!?#2,&*!(*7,3!
6.5*! (*&,! .1*'(*+! (#'*/*! (#$%&'%(! +#$*0*+! -./,/*0*! 1.&, 81.&,! /,!
S,$*0*3!42,5,<!9*$*+5!0*+5!)#$*3!-#27#/,*!&#+6*/,!&,)2*!/*$*&!'#+5*-/,*+!
,+,:!?*(!$.'*! (*&,!&#+5.1*'(*+! )#2,&*! (*7,3! (#'*/*!7#$.2.3! ',3*(!0*+5!
)#$*3!&#&-*+).!)#2$*(7*+*+0*!'2%52*&!'#+5*-/,*+!,+,:!
 
 

A''0.$?*!54 6/$!
D,&-,+5*+! )#(+,7! /*+! '#+5#&-*+5*+! )#(+%$%5,! .+).(! &#&'#2&./*3!
-./,/*0*! 1.&, 81.&,! 7*+5*)! -#2&*+W**)! -*5,! (#$%&'%(! +#$*0*+! 42,5,:!
O.&*3!1.&,!0*+5!/,(#&-*+5(*+!/,!'#+5*-/,*+!/*'*)! &#&./*3(*+!'#)*+,!
/*$*&! -./,/*0*! 1.&, 81.&,! /*+! -./,/*0*! $#-,3! (%+7,7)#+! 7#3,+55*!
(#-#2*/**+!7)%(!$#-,3!7)*-,$: 
 
 

B,< 6'3!
?#(+%$%5,!0*+5!)#'*)!5.+*!/*'*)!&#&-#2,(*+!/*&'*(!0*+5!'%7,),W!/*$*&!
'2%7#7! '2%/.(7,! /*+! 3*$! )#2'#+),+5! /*$*&! 7.*).! '2%/.(7,! */*$*3!
(#7)*-,$*+! 7)%(! '2%/.(! *5*2! /*'*)! &#&#+.3,! '#2&,+)**+! '*7*2!
(*'*+'.+: !

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

!
 

!"#$%&'()*&+,-&./%012312%&423$5/&($67$829252%&
:2%&*2;2#/32#&<27"523"5/=6&,=:/:2>2&($5/12%2%&
!$?/#/&($%>21/3&)12%!

 
 

*'0(-12 !
!
 

! " #$%&"'( )*%"$&"+(
,"+(-%.$(/*01#"+"+2(!

 
 
 
"#$%$&'()($!*()#+%!
"#,-#.(/(+($!0($!
1(2(3%)(3!
4(-5+()5+%6,!
760%0(8(!"#+%'($($!
9#:%3%!"#$8('%)!;'($!
<";1!=7 !

 

3+445&"(6!
 

�‡ 701(3+,"8"+12!
!" #$%&" ' ()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ 9*++8(:1';"+12!
!" #$%&" ' ()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ <$="..",(<$'" 2!
!" #$%&" ' ()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ 3'$'(<"1>"0(7$08"+&52!
!" #$%&" ' ()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ !*?018"+1(@#"(7$A01"&1+2!
!" #$%&" ' ()*%"$&"+(,"+(-%.$(/*01#"+"+!

�‡ <$="..",(B"1%".1 2!
!" #$%&" ' ()*%"$&"+(,"+(-%.$(/*01#"+"+!

 
 
 
 
 
 

(
(

"#$%&'()&$! *#+&(&!,&-.&/&*&0! )$)! '#/1&*-2(! 2$02*! 1#1'&$02!
1#$.#3#-&)*&$! +#/1&-&3&4&$! .&$%! &(&! ()! 5&'6/&06/)21! 72()(&.&!
"#/)*&$&$! 8)9)-)! "#$.&*)0! :*&$! ;":<! =7>! (&3&1! /&$%*&! 1#$)$%*&0*&$!
*&+&-)0&-! ?8,! (&$! 5&'6/&06/)2$! (&3&1! +#3&.&$&$! 2@)! 2$02*! 1&4&-)-A&!
"/6%/&1! ,&%)-0#/! B?CD!72()(&.&! "#/&)/&$! ;":<! =7E! ;":<! 1#1)3)*)! #$&1!
3&'6/&06/)21!(&$!#1+&0!="F! .&$%!(&+&0!()%2$&*&$!63#4!1&4&-)-A&!(&$!
(6-#$! (&3&1! *#%)&0&$! '#3&@&/! 1#$%&@&/! 1&2+2$! +#$#3)0)&$! B"#/&02/&$!
G#*06/! =7>! CHIJDE! ?&3&4! -&02! 3&'6/&06/)21! .&$%! ()1)3)*)! ;":<! &(&3&4!
3&'6/&06/)21!72()(&.&!"#/)*&$&$!8)9)-)!"#$.&*)0!:*&$E!!
!

 
C$#&1(7*0"=(D*01."(E*."&5%541F"%(D55%(3+"%8>*0(#*A","(G"?50"&501$.(/*0"10"+(B1H1'1(

/*+8"#1&(-#"+!
 

 
8&3&1!+/&*0#*$.&!1&-)4!0#/(&+&0!*#0#/'&0&-&$!+&(&!3&'&'6/&06/)21!)$)>!
()&$0&/&$.&! &(&3&4! 0)(&*! '#/K2$%-)$.&! &3&0L&3&0! ()! 3&'6/&06/)21>! *&/#$&!
*#/2-&*&$! &3&0! (&$! 1)$)1$.&! +#$%2&-&&$! 1#$%6+#/&-)6$&3*&$! &3&0L&3&0!
0#/-#'20E
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!
 
 
 

! +30$4)*$( +' !
 
 

M&1 &!,)0/& !
5&'6/&06/)21!72()(&.&!
"#/)*&$&$!8#9)-)!
"#$.&*)0!:*&$!;":<!=7!
 

N3&1 &0!
L!
<60&O<&' 2+&0#$!!
,&3&$%!
F#3#+6$!
L!
P1&)3!!
L!!
Q#' -)0#!!
L!
 
" #/1 &-&3&4&$!, )0/&!R!!
L N3&0L&3&0!()!

3&'6/&06/)21!0)(&*!
'#/K2$%-)!

L 7#321!&(&!*#/@&!-&1&!
(#$%&$!3&'6/&06/)21!
-#@#$)-2$02*!
1#$)$%*&0*&$!*)$#/@&!
?8,!(&$!3&'6/&06/)21!

L :$-0/21#$!(&$!&3&0!
2$02*!2@)!4#1&0636%)!
(&$!4)-0636%)!)*&$!
'#321!'#/*#1'&$% !

L 7#321!&(&!
(6*21#$0&-)!2$1,"+3*(
1230)1#()&!4#1&0636%)!
(&$!4)-0636%)!

L 7#321!&(&!*&/.&!
+2'3)*&-)!+#$%&'()&$!
*#+&(&!1&-.&/&*&0!
.&$%!'#/&K)3)&-)!+&(&!
5&'6/&06/)21!
72()(&.&!"#/)*&$&$!
8#9)-)!"#$.&*)0!:*&$!
;":<!=7 !

 

 
 
 
 
(

/*. "A"0"+(/*+4"+&"0(E*."&5%541(,"+(E1'&5%541(5%*=(/05IJ(B0J(-0J(<"I&$F=2(<J71J!

 
"#$%&'()&$! *#+&(&! ,&-.&/&*&0!.&$%! ()*#02&)! 63#4! 86-#$! ;":<>!

,&K02S4>! ()3&*2*&$!2$02*! 1#1'&$02! 1#$.#3#-&)*&$! +#/1&-&3&4&$! .&$%!
&(&!()!5&'6/&06/)21!72()(&.&!"#/)*&$&$!8)9)-)!"#$.&*)0!:*&$!;":<!=7!(#$%&$!
1#$)$%*&0*&$! *&+&-)0&-! ?8,! (&$!5&'6/&06/)21! (&3&1! +#3&.&$&$! 2@)E!
<#%)&0&$!+#$%&'()&$! .&$%!()3&*2*&$! 1#3)+20)! +#$.#3#$%%&/&&$!450#'657(
+#$%2@)&$!4#1&0636%)! (&$!4)-0636%)! )*&$>! +#1'2&0&$! 9)(#6! +#1'#3&@&/&$!
+/&*0)*21!&$&3)-)-!4#1&0636%)! (&$!4)-0636%)! )*&$>!+#$%#1'&$%&$!@&/)$%&$!
*#/@&!-&1&! (#$%&$! 3&'6/&06/)21! 3&)$>! +#$&1'&4&$! )$-0/21#$!(&$! +&*#0!
+#$%2@)&$!3&'6/&06/)21!-#/0&!*#/@&!-&1&!(&3&1!+2'3)*&-)!)31)&4E!!
 
=>(2($!?#+%, (' (3%@!
F#/)1&!*&-)4!*&1)!2S&+*&$!*#+&(&!+)4&*!=$)9#/-)0&-!7/&A)@&.&!.&$%!0#3&4!
1#1'#/)*&$!K&-)3)0&-!(&$&!'&%)!0#/3&*-&$&$.&!+#$%&'()&$!)$)E!F#/)1&!*&-)4!
@2%&!*&1)!2S&+*&$!*#+&(&!+)4&*!5&'6/&06/)21!72()(&.&!"#/)*&$&$!8#9)-)!
"#$.&*)0! :*&$! ;":<!=7! -#/0&!*#+&(&! -#32/24!+)4&*! .&$%!0#3&4!1#1'&$02!
0#/3&*-&$&$.&!+/6%/&1!+#$%&'()&$!)$)E!
 
 

<##0-(>'!*%)+(!
"#$)$%*&0&$! 1&0#/)! +#1'#3&@&/&$! (&$!*&+&-)0&-! 3&'6/&06/)21!.&$%!
()*#02&)! 63#4! 86-#$! ;":<! 1#1'#/)*&$!/#-+6$! (&$! (&1+&*! .&$%! +6-)0)K!
0#/4&(&+!*#'#/1&$K&&0&$!3&'6/&06/)21! 
 
 

!
A65)#3!
,&0#/)! +#1'#3&@&/&$! (&$! *&+&-)0&-! +&(&! -2&02! +/6-#-! 4&/2-! -#3&32!
()0)$%*&0*&$! 2$02*! ')-&! 1#$%)*20)! +#/*#1'&$%&$! .&$%! 0#/2-! 0#/@&()!
-#4)$%%&!')-&!-#)/)$%!(#$%&$!+#/*#1'&$%&$!T&1&$!(&$!0#*$636%)!

!

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

 

!"#$%$&'()$*$'+",-"%$.$,'!/0,/&,%1'
234",'(5'6$707$,'+",*080.$,'
+93/"&,' :7$, '

1&*%'(2%'3"+*,45+ !
!
 

! " #$%&"'( )*%"$&"+(,"+(
-%.$(/*01#"+"+2(
340561'+1'(/*01#"+"+!

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

 

3+445&"(7!
 

�‡ 8"0'$#5(91+1:"&12!
!"#$%&'(()*+,-.,-&"/),01.1. !

�‡ /$,;1(/$0:"+&12!
!"#$%&'(()*+,-.,-&"/),01.1. !

�‡ 34$'(<;5=;5+52!
!"#$%&'(()*+,-.,-&"/),01.1. !

�‡ <1:1(>$0;"++"&1(?&".12!
!"#$%&'(()*+,-.,-&"/),01.1. !

�‡ 91'#1(34$+4(@*'&"01",12!
!"#$%&'(()*+,-.,-&"/),01.1. !

�‡ A5B="..",(!"&&"= 2!
!"#$%&'(()*+,-.,-&"/),01.1. &

�‡ C"+,0"(3,1(-+&D"'2!
!"#$%&'(()*+,-.,-&"/),01.1. &
!

 
 
 
 
 
 
$* )/- 2*. 3/.&&" / .4 5,-&6&
7,0/.894+:1;:,3 !

 

"#$%&%'! ()*)+! (),-! .#*)&)+! /#! 0)*)$1'! /),)! &)$1! 23$-$ 4-55)$! 6)+.)!
,372)(-5!.#*)&)+!/3$1)$!)$15)!5%$(-2 (#!#5)$!&)$1!,371%*%$1!73$/)+8!9:!
;-$#!:<:<'! ,3*)+!/#*)5-5)$!%6(37=)(#!/)$!/#53,)+-#!6)+.)! /#! >)()7!"#$%&%!
+)$&)!/)?),! /#4-2?)#!@!?3$4-)*!#5)$!*)-,!()4)8!"#!()2?#$1!#,-'!)$15)!-<4.<,.(&
A-5-?! ,#$11#8!0)()*)+!5-7)$1$&)!2#$),!2)(&)7) 5),! /)*)2!23$15%$(-2(#!
#5)$! /)$! 4-1)! 2)()*)+! -<4.<,.(&/#! 5%,)! 0)*)$1! #,-*)+! &)$1! 23$1#$#(#)(#!
"%(3$! B17%6#($#(! >37#5)$)$'! C>DE! FG'! H#53$! I3$/7)5-(-2) ! -$,-5!
23*)5-5)$ ! ?3$&-*-+)$! ,375)#,! 2)$J)),! 5%$(-2(#! ?7%,3#$! #5)$! -$,-5!
?3$A31)+)$!-<4.<,.(&?)/)!6)*#,)8!!
 

 
 

)*41"&"+()550,1+"'1(<1.(/*+4"6,1"+ !
 

 
E31#),)$!6376)(#(!?3$1)6/#)$!,37(36-,!/#*)5-5)$!23*)*-#!23/#)!)-/ #%!=#(-)*!
&)$1! /#637#5)$! 53?)/)!53*%2?%5! 2)(&)7)5),! 23*)*-#! 17%-?! >EE!
>32637/)&))$!E3(34)+,37))$!E3*-)71)!/#!.#*)&)+!E%,)!0)*)$18
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!
 
 
 

! "#6&7(8&$"+!
 
 

H)2 ) !0#,7)!
>-(53(2)(!"#$%&%!
>EE!E%,)!0)*)$1!
 

B*)2 ), !
K!
E%,) LE)6- ?) ,3$!!
0)*)$1 !
M3*3?%$!
K!!
N2) #*!!
K!
O36(#,3!!
K!
 
>372) ()*)+)$!0 #,7)!P!!
K Q3$/)+$&)!2#$),!

2)(&)7)5),! /)37)+!
"#$%&%!0)*)$1!/)*)2!
23$1%$(-2(#!#5)$!

K E)(-(! -<4.<,.(&/#!
0)*)$1!,37-(!
23$1)*)2#!
?3$#$15),)$!

 

 
 
 
 
(

E1,*5(/*+D$%$="+(,"+(F0$G(H="&'"GG!

 
I)*! #$#! 23$-$4-55)$! 5-7)$1$&)! 2#$),! 2)(&)7)5),! /)37)+! "#$%&%!/)*)2!
23$1%$(-2(#! #5)$8! E3?)*)! "#$)(! E3(3+),)$! E%,)! 0)*)$1'! R-?7)$%,%!
23$&)2?)#5)$'! 5)(-(! -<4.<,.(&232)$1! 23$4)/# ! ?37+),#)$! ,37(3$/#7#!
(3?)$4)$1!:<9S8!>)/)!:<:<!23$/),)$1'!"#$53(!E%,)!0)*)$1!23$ )713,5)$!
)1)7! 5)(-(! -<4.<,.( !5326)*#! 23$1)*)2#! ?3$-7-$)$8! TN/-5)(#! +)7-(! ,37-(!
/#*)5-5)$!)1)7!-<4.<,.(&63$)763$)7!/)?),!/#,35)$'T!43*)(!R-?7)$%,%!U0)*)$1!
M#23('! :<9SV8! G37/)()75)$! 2)()*)+!5-7)$1$&)! 2#$),! 2)(&)7)5),! /)*)2!
23$1%$(-2(#!#5)$! /)$!4-1)!2)()*)+! -<4.<,.(!/#!5%,)!2)*)$1!2)5)!?37*-!
/#*)5-5)$! ?3$&-*-+)$! ,375)#,! 2)$J)),! 5%$(-2(#! ?7%,3#$!#5)$! -$,-5!
?3$A31)+)$!-<4.<,.(&?)/)! 6)*#,)8! W-)7)$!531#),)$! ?3$1)6/#)$! #$#! )/)*)+!
=#/3%! /)*)2! 63$,-5! #$J%! 17)J#(! /)$! /32%! 73(3?! 23$1%*)+! #5)$8! X#/3%!
/3$1)$!)-/#%!=#(-)*!&)$1!6)#5!/)?),!23$4)/#!()7)$)!?3$&)2?)#)$!#$J%72)(#!
&)$1!3J35,#J!/)$!3J#(#3$!?)/)!2)()!?)$/32#!A%=#/K9S8!
 
4 1)5)$!6#*-7 )/ )8-(!
M37#2)!5)(#+!5)2#!-A)?5)$!53?)/)!?#+)5!F$#=37(#,)(!G7).#4)&)!&)$1!,3*)+!
232637#5)$!J)(#*#,)(!/)$)!6)1#!,37*)5()$)$&)!?3$1)6/#)$!#$#8!M37#2)!5)(#+!
4-1)! 5)2#! -A)?5)$! 53?)/)! ?#+)5! >-(53(2)(! "#$%&%! /)$! )$11%,)! >EE!
.#*)&)+!E%,)!0)*)$1!&)$1!,3*)+!637(3/#)!23$4)/#!2#,7)!(37,)!(3*-7-+!?#+)5!
&)$1!,3*)+!2326)$,-!,37*)5()$)$&)!?7%17)2!?3$1)6/#)$!#$#8!
 
 

9##:;)1/!0- ,*)!
E31#),)$!?3$1)6/#)$!23*)*-#!?3$&-*-+)$!2)$J)),!/)$!?3$,#$1$&)!?7%,3#$!
#5)$!/)?),!23$#$15),5)$!?32)+)2)$!2)(&)7)5),!/#!.#*)&)+!"#$%&%!)5)$!
?3$,#$1$&)!231%$(-2(#!#5)$8!M35$#5!?3$&-*-+)$!(3A)7)!)-/#%=#(-)*!4-1)!
()$1),!23$)7#5!/)$!23$/)?), !73(?%$!?%(#,#J!/)7#!.)71)!(3,32?),8!
 
 

<&+,#8!
E36#)())$! /)?),! /#A#?,)5)$! /3$1)$! )/)$&)! ?32)+)2)$8! R36)1)#2)$)!
?3$1)6/#)$!&)$1!/#*)5-5)$!6)+.)!232637#5)$!?32)+)2)$!?3$,#$1$&)!
?7%,3#$!#5)$!/)?),!23$#$15),5)$!53()/)7)$!(3+#$11)!=1+,<&5%$(-2(#!#5)$!
4-1)!23$#$15),8!

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

!"#$#%&'('# )!"#%"('*+'# ),'#)-"(".'/0$1'#)
!"/2+,$,'3')4&'#)5+.'/$)6 "1'1+$)
!"/2".,'3''#) 6'73'.'&'( !

'

.%*$'/"0%*$1%!
 

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

 
 
 
"#$%$&'&!()&*!+#,&-%!
."#$%&'()*+#!,'+&-*./! $%!
/012-32)!40-5#$%$&'&!
()&*!.42)$&)&*6!+%7%!
4&*$&*8&*9%:!/01#,&;&*!
4&*$&8&*9%:!/0<&-&=&*!
"1%-5%*9:!/2=&!>&1&*9!

 

5- 667&"(8!
 

�‡ 5+,*9()+":,&-72!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ 567*'(;7*<+,:"-&7 2!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ =%%"-"(;"-7*',2!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ >$-,&"(?",0$-"@ 2!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ A"@4$(=-.+"(1$'$0" 2!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ !"-,(!"+,*."@ 2!
!"#$%&'()*)+,+&"-.+*.+/ &

�‡ 3$.,"-&7 2!
!"#$%&'()*)+,+&"-.+*.+/&

�‡ ;7#7(B$'C"-&7+72!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ 5$%,"(D"@0"C"&,2!
!"#$%&'()*)+,+&"-.+*.+/!

 
 
$0.-120/ ) -/&"- /( 3*1&4&
.+/*,(5+/*6+7(89+:9*) !

!

 

"#$%&$&'!()*)!"&'%&'+&',)-!.&/&0!.&12!$3/#45#$!1&')!62%)%&7&!)$&'!
,28&4)! %)!93/28&0&'! "&'%&'+&',)-! 93:&4&1&'! ;/)46)',-! 9&625&13'!
< &/&',=! >38/31&$! %)! +)/&7&0! 7&',! .18&13,).! 2'12$! 62%)%&7&! )$&'! ,28&4)-!
$3/#45#$! 62%)%&7&! )')! 434)/)$)! 53/2&',! 7&',! 43'?&'?)$&'! 2'12$! 1382.!
%)$346&',$&'=! @&')! A2+&')1&-! B#.3'! ;2%)%&7&! "38&)8&'-! C"D9! E;-!
43',)').&)&.)!$ 3,)&1&'!.#.)&/).&.)!2'12$!43'7&12$&'!538.35.)!$3,)&1&'!%&'!
43',31&02)! $#'%).)! 138$)')! .30262',&'!%3',&'!538$346&',&'! "#$%&$&'!
()*)! "&'%&'+&',)=!93,)&1&'! 138.3621!%))$21)!#/30! >)4! "3',&6%)&'!935&%&!
<&.7&8&$&1-!&',,#1&!"#$%&$&'!()*)!"&'%&'+&',)!%&'!"3'72/20!F&5&',! %&8)!
B)'&.!"38)$&'&'!9#1&!<&/&',=!!
 

 
1*6,"&"-(3,0&*#(E3/3(

!
B&8)! $3,)&1&'! 138.3621! %)/&1&863/&$&',)! 5384&.&/&0&'! 4)18&! .35381)!

4 #%&/!$38?&!5&8&!53462%)%&7&!4&.)0!.&',&1!4)')4-!4 &.&!5&'3'!)$&'!7&', !
1)%&$! 638/&',.2',! .3:&8&!638$3.)'&462',&'! .31)&5! 0&8)-! .30)',,&! 1)%&$!
%&5&1! 43'?&4)'! $3138.3%)&&''7&! %&8)! +&$12! $3! +&$12=!F&4&'7&! 4&.&!
5343/)0&8&&'! 43'736&6$&'! 5#$%&$&'! %)! "&'%&'+&',)! )')! .&',&1!
43462120$&'! )'G#84&.)-! 5346)'&&'! %&'! 6)46)',&'! 43',3'&)! 62%)%&7&!
)$&'!,28&4)=
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!
 
 
 

2 , 34$5'6$1, %!
 
 

H&4 &!<)18&!
"#$%&$&'!()*)!
"&'%&'+&',) !
 

I/&4 &1!
" &'%&'+&',)!@>=JK!@L=JM!!
9#1&N9&625&13'! !
9&625&13'!<&/&',!!
>3/35#' !
O!!
P4&)/!!
O!
L3 6.)13!!
O!
 
" 384&.&/&0&'!< )18&!Q!!
O 928&','7&!

53',31&02&'!%&'!
$3138&45)/&'!
53462%)%&7&!2'12$!
43462%)%&7&$&'!)$&'!
,28&43!

O 931386&1&.&'!/&0&'!
7&',!%)4)/)$)!

O >)',$&1!5#8#.)1&.!%&'!
53843&6)/)1&.!1&'&0!
7&',!1)',,) !

O < #%&/!2.&0&!7&',!
%)4)/)$)!.&',&1!.3%)$)1!

 

 
 
 
 
(

)*0"'"-6"-(D"-6#"(17%"0(."-()*0"'"-6"-(F*+<"% !

 
"8#,8&4!53',&6%)&'!2'12$!43',&1&.)!5384&.&/&0&'!4)18&!138.3621=!

>)4!53',&6%)&'!$35&%&!4&.7&8&$&1!#/30!%#.3'!C"D9!138.3621!?2,&!63825&7&!
53'20! %&/&4! 43')',$&1$&'! .&8&'&! 58#%2$.)! 43/&/2)! 6&'12&'! 538&/&1&'!
58#%2$.)!.35381)!$#/&4!1385&/-!63')0!)$&'!,28&4)!%&'!58#6)#1)$=!R3/&)'!)12-!
%&8)!.3,)!53',31&02&'-!1)4!?2,&!43/&$2$&'!.#.)&/).&.)!%&'!?2,&!434638)$&'!
53/&1)0&'! 2'12$! 43')',$&1$&'! $&5&.)1&.!&',,#1&! "#$%&$&'! ()*)!
"&'%&'+&',)!43/&/2)!6)46 )',&'!13$').!S&8&!;2%)%&7&!D$&'!7&',!;&)$!TS;D;U=!

 
? <&3&*!@0,%- &) &A%;!
>38)4&!$&.)0!$&4)!2:&5$&'!$35&%&!5)0&$!E')V38.)1&.!;8&+)?&7&!7&',!13/&0!
434638)$&'!G&.)/)1&.!%&'&!6&,)!138/&$.&'&'7&!53',&6%)&'!)')=!>38)4&!$&.)0!
?2,&! $&4)! 2:&5$&'! $35&%&! 4&.7&8&$&1!"&'%&'+&',)-! <&/&',-! &',,#1&!
62%)%&7&! )$&'!"#$%&$&'! ()*)!"&'%&'+&',)! 7&',! 13/&0! 638.3%)&! 43'?&%)!
4)18&! %&/&4! 53',&6%)&'! )')=! >&$! /25&! $&4)! 43',2:&5$&'! 138)4&! $&.)0!
$35&%&! .3/2820! 5)0&$! 7&',! 13/&0! 4346&'12! 138/&$.&'&'7&! 58#,8&4!
53',&6%)&'!)')=!
 
 

B00$5&<)!>%=,&!
93,)&1&'! 53',&6%)&'! 7&',! %)/&$2$&'! #/30! 1)4! %#.3'! C"D9! 434638)$&'!
%&45&$! 7&',! 63.&8! 6&,)! $3/#45#$! 1&')! 62%)%&7&! ,28&4)! "#$%&$&'! ()*)!
"&'%&'+&',)=!>)%&$!0&'7&!6&'12&'!.&8&'&!%&'!58&.&8&'&-!131&5)!?2,&!)/42!
%&'!53',31&02&'!7&',!%)638)$&'!42%&0!%)138)4&!%&'!%&5&1!%)&5/)$&.)$&'!
&',,#1&!"#$%&$&'!()*)!"&'%&'+&',)= !
 
 

C#2=0A!
B&/&4!2.&0&!62%)%&7&!1)%&$!0&'7&!1;*33&58&$1)$!7&',!%)62120$&'-!131&5)!?2,&!
)/42! 13#8)1).! 7&',! 138&8&0=! 93%2&'7&! 0&82.! .&/)',! 138)'13,8&.)! .30)',,&!
62%)%&7&!7&',!%)/&$2$&'!%&5&1!43',0&.)/$&'!58#%2$!7&',!#51)4&/=!
!!
!
!
!

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

!
 

"#$%&%'#(#!)#*#$%!+%!,%-#.#*!"/'%'%$!0#123#(/4!
5#-#46!7/$#38#4!98:&%'#(#!;%$(2#-!<%!9$#!
7#(#4#4!0/*%+23#4!)#$2!

 
 

456(%'$'/)4'7&,)8%9'- !
 

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

 
 
 
"#$%&'()(!*&+),(-!
,.),#!/0.1,#,.2!
3(+&%&'()(!4(5(+&!
6(1(!"+(!7()(.(.!
805&1,6(.!4(+,!9&!
:&-(;(5!30'&'&+!
8(<,6()0.!/(-(.2 !

 

2- 334&"(5!
 

�‡ 67,+"(1$+-,"8"-(9":$&+" ;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ <=(2+,>(?",-$%(!$".;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ !"7+*@"(A#&"(9*&B"8"-;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ C$.,"-&4;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ D$+,-(E,."B"&,;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ 2,."(9"+&,0F$%;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ !*-,(/+"-"8"&, ;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!

�‡ G$-&$+;!
!" #$%&" ' ()*+,#"-"-(."-(/%0$(1*%"$&"-!
!

 
 
12+*'32- . *-() *-$ %,'(4(
'*5&,"6"-7'+8$97":7,. (
!

!

"#$#%#&!$'%#(#!)*%'%'+!%*,#(#&-!"#./)#(*&!0#,#&1!2*&3#4'!%#,#5!%#(/!
4*%('&#%'! $'%#(#! 6#&1! *,78! 4#&! .#&6#8! 4'8/&3/&1'! $'%#(#$#&9! :#2/&-!
87&4'%'!.*+/.#5!4'!(*&1#5!2#%#!)#&4*2'; !<7='4>?@!'&'9!0*+*.#8&6#!$#.#5!
<ABCD>?@!2*2#8%#!)*2*+'&(#5!/&(/8!2*,#8/8#&!EFGG!)#4#!%*,/+/5!#%)*8!
8*5'4/)#&! 2#%6#+#8#(9!H8'.#(&6#-! $'%#(#$#&! 8*5',#&1#&! 8*%*2)#(#&!
.*+8/&3/&1! 8*! 7.3*8! $'%#(#9!E*&1*,7,#! 7.3*8! $'%#(#!3/1#! 2*&15#4#)'!
)*+2#%#,#5#&!%*)*+('!2*&/+/&&6#!)*&4#)#(#&!/&(/8!2*&1*,7,#!$'%#(#9!!
 

 
 

/%$'&+"',(H$+(I,+&$"%!
 

 
F*('#$#&!F#2%/! I'3#,-!D7%*&!JEC"!KG! .*+%#2#! ('2! .*+/)#6#! /&(/8!

2*&;')(#8#&!%7,/%'!6#&1!4#)#(!2*&1#87274'+!8*./(/5#&!)*&1*,7,#!7.3*8!
$ '%#(#!4#&!$'%#(#$#&9!F#,#5!%#(/&6#!6#'(/!)*&11/&##&!3#+'&1#&!'&(*+&*(!
/&(/8! 2*&1#4#8#&!$'%#(#! ='+(/#,! 6#&1! 4#)#(! 2*&#2)/&1! #%)'+#%'! 4#+'!
8*4/#!.*,#5!)'5#89
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!
 
 
 

1+#6%-):%(+' !
 
 

: #2 #!0'(+#!
E*&1*,7,#!"#$#%#&!
L'%#(#!E*%'%'+!F*,#(#&!
"#./)#(*&!0#,#&1 !
 

H,#2 #(!
>!
" 7(#M" #. / ) #(*&!!
"#./)#(*&!0#,#&1 !
N*,*) 7&!
>!!
O2#',!!
>!!
L* . %'(*!!
>!
 
E*+2#%#,#5#&!0 '(+#!P!!
> Q',#&1&6#!8*%*2)#(#&!

.*+8/&3/&1!8*!7.3*8!
$'%#(#!.#1'!)#+#!
$'%#(#$#&!

> E*&4#)#(#&!)*&1*,7,#!
$'%#(#!.*+8/+#&1!

> L'%#(#$#&!('4#8!4#)#(!
.*+8/&3/&1!8*!(*2)#(!
$'%#(#!R#=7+'(!!

> E*&1*,7,#!$'%#(#!('4#8!
4#)#(!2*&1#87274'+!
4*&1#&!.#'8!$'%#(#!4'!
(*&1#5!)#&4*2'; !
<7='4>?@!

 

 
 
 
 
(

J"8" -K"+"(. *-3"-()*-3*%4%"(1"8"'"-()"-&",(14-."-3(<*+"# !

 
E+71+#2! 6#&1! 4';')(#8#&! 4'8*&#,! 4*&1#&!� N̂/+! B'+(/#,�_-! .*&(/8!

8/&3/&1#&!2#6#!7,*5!$'%#(#$#&!%*;#+#!4#+'&1!2*&/3/!,78#%'!�t!,78#%'!6#&1!
2*+*8#! '&1'&!8/&3/&1'9!0*,#,/'!N/+!B'+(/#,-!$'%#(#$#&!4#)#(!!2*&1#8%*%!
(*2)#(! $'%#(#! /&11/,#&!2*,#,/'! (#2)',#& ! ='4*7!%*;#+#! 4#+'&19! L',#6#5!
)*%'%'+! %*,#(#&! "#./)#(*&! 0#,#&1 !4')','5! %*.#1#'! )*+;7&(75#&! /&(/8! (/+!
='+(/#,!85/%/%!4'!.'4#&1!.#5#+'9!D#,#2!8*1'#(#&!'&'-!2*,'.#(8#&!.*.*+#)#!
)'5#8! %*)*+('! D'&#%! E*+'8#&#&! "#./)#(*&! 0#,#&1-! E*&1*,7,#! L'%#(#-!
"72/&'(#%! ;2$&$9*+(4#&! 3/1#! H8#4*2'%'! #(#/! N*&#1#! H5,'9!"*1'#(#&!
(*+%*./(! 8*4*)#&! 5#+#)#&&6#! 4#)#(! 2*&1'&'%'#%'!%#,/+#&!<:="--*%>(.#1'!
)#+'$'%#(#! .#5#+'! .*+.#%'%! ='+(/#,! /&(/8! 2*&67&1%7&1! *+#! (#(#&#&!
8*5'4/)#&!.#+/! <-*6(-2+0"%>9!
 
=>(6(.!70+&? (#('&5!
N*+'2#!8#%'5!8#2'!/;#)8#&!8*)#4#!)'5#8!K&'=*+%'(#%!G+#$'3#6#!6#&1!(*,#5!
2*2.*+'8#&!R#%','(#%!4#&#!.#1'!(*+,#8%#&#&6#!)*&1#.4'#&!'&'9!N*+'2#!8#%'5!
3/1#!8#2'! /;#)8#&!8*)#4#!2#%6#+#8#(!)*%'%'+!%*,#(#&!"#./)#(*&!0#,#&1!
6#&1! (*,#5! .*+%*4'#! 2*&3#4'! 2'(+#! 4#,#2! )*&1#.4'#&! '&'9! N#8! ,/)#! 8#2'!
2*&1/;#)8#&! (*+'2#! 8#%'5! 8*)#4#! %*,/+/5! )'5#8! 6#&1! (*,#5! 2*2.#&(/!
(*+,#8%#&#&6#!)+71+#2!)*&1#.4'#&!'&'9!
 
 

@001<(>#!/&)+(!
N/+!B'+(/#,!%*.#1#'!'&7=#%'!:="--*%($'%#(#!4#)#(!2*&1#(#%'!)*+2#%#,#5#&!
)*&1*,7,#&! 4#&! $'%#(#$#&9!D'5#+#)8#&!8*4*)#&&6#-! +*#,'%#%'! (/+! ='+(/#,!
4#)#(!4')*+,/#%!('4#8!5#&6#!(*+.#(#%!)#4#!$'%#(#!/&11/,#&!%#3#!(*(#)'!3/1#!
$'%#(#!6#&1!,#'&&6#9!
 
 

A,$ )0' !
N#&(#&1#&!4'! (*&1#5!*+#!(#(#&#&!8*5'4/)#&! .#+/!./8#&!2*&3#4'!#,#%#&!
2*,*2#5&6#! )*+*87&72'#&-! (*(#)'! 5 #+/%! 2*&3#4'! (#&(#&1#&! 6#&1!
4'%*,*%#'8#&9!!

!

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

!
 

!"#$%&'()*+&,-%./01/0%&($%.$10230%&
40%&*$#04050%&*05670%&,$520408&9:(&
40%&;;<(&=0/#"&>070/&:0?0%. !

 !
 

2$'#)3+/)4' �·/$5'$!
!

 

! " #$%&"'()*+,#"-"-(
."-( /%0$(1*%"$&"-2(
3*#-4%45,((6"',%(
)*+,#"-"- !

 
 

"#$%$&'()($!"#$&#)(*+($!
,($!-#.(,(/($!-(/0(1($!
)#/*(,(2!344,!
5($+6(7)+/%$&!"/(7)%7#.!
835"9!,($!:($%)()%4$!
:)($,(/,!;2#/()%$&!
"/ (7)%7#.!8::;"9!,%!
<('.4!=(1('!5(>($& !

 

7- 554&"(8!
 

�‡ 9.,(:$;+"<,&-42!
!" #$%&" ' ()" * (+,)"* - (. &$) ,!

�‡ ="0>"-5(=$., 2!
!" #$%&" ' ()" * (+,)"* - (. &$) ,!

�‡ 3,&,#(?@,(:$%,'&,"&,2!
!" #$%&" ' ()" * (+,) " * - ('&$) !

�‡ 6"+.4#4 2!
!" #$%&" ' ()" * (+,)"* - (. &$) ,!

�‡ 7-,*'(AB"0,."B 2!
!" #$%&" ' ()" * (+,) " * - ('&$) ,!

�‡ C,#DB"*%%(7%E"-4F2!
!" #$%&" ' ()" * (+,)"* - (. &$) ,(

�‡ G*--<(9+-"@"&,2!
!" #$%&" ' ()" * (+,)"* - (. &$) ,!

�‡ 6*.*+(?H"0"%$..,- 2!
!" #$%&" ' ()" * (+,)"* - (. &$) ,!
!

 
 

/ 012'30* ) 2*((42*$%,'(5(
&,"**$167$89":9,)!

"#!$%&'()!*(+(! ,(&-%*#. !./0#- 123!4(&'!*%&4%5(6!)#&''(!7%!8#9(4()!
:/$(! ;(9(&'!-(&!+%7#$(6&4(<!=(7+/!>(8(7?!*%&@(-#!+(9()!+($A!A+()(!4(&'!
$%67%&(! #*5(+! -(6#!,(&-%*#. ! ./0#- 123<!"(4(! 5%9#! +%$#(,! )(6#! $%6A+!
*%&'(9(*#!,%&A6A&(&<!"(9(*!*%&')(-(,(#!,%6*(+(9()(&! $%6+%5A$?!B/7A+!
5#+&#+! -(6#! =(7+/! >(8(7! -#A5()! -(6#! ,%&@A(9(&! *%9(9A#! /A$9%$! *%&@(-#!
,%&@A(9(&! ,6/-A7! 5%7A! -(9(*! 7%*(+(&! -(&! ,%+(&(&! -(6#! ,%6A+()((&<!
:%&-(9(!4(&'!-#(9(*#! /8&%6!=(7+/!>(8(7!-(9(*!*%*(+(67(&!,6/-A7&4(!
-(9(*!5%&$A7!,6/-A7!6#$%9!-(9(*!7%*(+(&!(-(9()!5%9A*!(-(&4(!#@#&!%-(6!
-(6#! =CD;! $%67(#$! -%&'(&! #*,9%*%&$(+#!;00)( <"*$=":&$1,*-( 41":&,:2'(
>;<4?(-(&! ."*,&"&,0*(.&"*)"1(@321"&,*-(410:2)$12'(>..@4?9!
!

 
 

I$&%*&(="#'4(J"@"#(C"%"-5!
 

 
;%6%+,/&! )(9! $%6+%5A$! *(7(! "/+%&! ECF:! G=?! H#(&! >A6! ;( �[�Œ�]�(���]�U��

*%&'%$A(#! ,6/'6(*! ,%&'(5-#(&! *(+4(6(7($! ! A&$A7! *%&#&'7($7(&!
,%&'%$()A(&!-(&!7%+(-(6(&!7(64(8(&!-#!A&#$!A+()(!=(7+/!>(8(7!*%&'%&(#!
;00)( <"*$=":&$1,*-( 41":&,:2'( >;<4?( -(&! ."*,&"&,0*( .&"*)"1( @321"&,*-(
410:2)$12'(>..@4?(+%)#&''(!=(7+/!>(8(7!-(,($!*%&'A6A+!#I#&!%-(6!=CD;<
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!
 
 
 

! / 65$7)4$( / ' !
 

 

>( * ( !;#$6(!
=(7+/!>(8(7 !
!
 

J9(* ($!
;(9(&' !
 
C%6* ( +(9( ) (&!; #$6(!K!!
1 :%A&$A&'(&!A+()(!-#!

*(+(! ,(&-%*# !$A6A&!
)#&''(!3LM !

1 N%&-()&4(!7%+(-(6(&!
7(64(8(&!$%67(#$!
,%&$#&'&4(!,%&%6(,(&!
O;C!A&$A7!*%&@('(!
7A(9#$(+!-(&!7%(*(&(&!
,6/-A7 !

1 !
(

)*-5,',"-(1$*',4-*+(."-()*%"&,B"-(KC) !

 
H(6'%$! 7)A+A+! 4(&'! -#+(+(6!-(9(*! ,%&'(5-#(&! 4(#$A!,%&#&'7($(&!

#*,9%*%&$(+#! ,6#&+#,! +(&#$(+#! -(&! )4'%&%! 7(64(8(&! -#! =(7+/! >(8(7<!
;%$/-%! 4(&'! -#(@A7(&! A&$A7! *%&4%9%+(#7(&! ,%6*(+(9()(&! (-(9()!
,%9(7+(&((&! ,%&4A9A)(&! *%&'%&(#! ,%&'%$()A(&! -(+(6! $%67(#$! O;C! -(&!
PPDC!7%,(-(!7(64(8(&<!P%5%9A*!-(&!+%+A-()!,%&4A9A)(&!(7(&!-#+%5(67(&!
7A%+#/&%6! 7%,(-(! 7(64(8(&! A&$A7! *%&'%$()A#! (-(&4(! ,%&#&'7($(&!
,%&'%$()A(&! 7%+(-(6(&! 7(64(8(&! ($(A! $#-(7<!H(6'%$! 9A(6(&! 8(@#5! -(6#!
,6/'6(*!7%*#$6((&!*(+4(6(7($!#&#!(-(9()!,A59#7(+#!,(-(!+%*#&(6!&(+#/&(9!
ECF:!G=!$()A&!QLQL<!RA(6(&!$(*5()(&!-(6#!,6/'6(*!7%*#$6((&!*(+4(6(7($!
#&#!(-(9()!,A59#7(+#!,(-(!@A6&(9!,%&'(5-#(&!*(+4(6(7($!4(&'!5%61FPP><!!!
!

? 7(2($!@#/%A(' (.%*!
H%6#*(!7(+#)!7(*#!A.(,7(&!7%,(-(!G&#0%6+#$(+!=6(8#@(4(?!RCC;!G=?!,#)(7!
*#$6(! 4(#$A! =(7+/! >(8(7 ?! ;(9(&' ?! +%6$(! 5%65('(#! ,#)(7! 4(&'! $%9()!
*%*5(&$A!$%69(7+(&(&4(!7%'#($(&!#&#<!
 
 

B##,C(7'!5%)/ (!
C6/'6(*!,%&'(5-#(&!-%&'(&!A,(4(!,%*5%6#(&!,%9($#)(&!5#*5#&'(&!$%7&#+!
7%,(-(! *#$6(! =(7+/! >(8(7 ! 4(&'! -#9(7A7(&! /9%)! $#*! -/+%&! =A-#-(4(!
C%6(#6(&?! ECF:! G=! +(&'($! 5%6*(&B(($! -(&! -(,($! *%&#&'7($7(&!
,%&'%$()A(&!+%6$(!8(8(+(&!-(&!7A(9#$(+!,6/-A7!=(7+/!>(8(7<!
 
 
 

D+4)#.!
PA($A!,6/+%+!,6/-A7+#!(7(&!9%5#)!5(#7!@#7(!+%+A(#!+$(&-(6!4(&'!5%69(7A?!#@#&!
%-(6! -(6#! =CD;! $%67(#$! -%&'(&! #*,9%*%&$(+#!;00)( <"*$=":&$1,*-(
41":&,:2'( >;<4?(-(&! ."*,&"&,0*( .&"* )"1( @321"&,*-( 410:2)$12'( >..@4?(
+(&'($!,%&$#&'!5('#!+A($A!,6/-A7!7)A+A+&4(!,6/-A7!,%6#7(&(&!
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!"#$#%&%'()%*'+,-, !
!
 

!"#$%&'(&)*+,+*%&-$%.,*/*%&(,010*2*&
3+*%&)$4$&01&!$#*&-$%0$5&6$7*5*/*%&
8,%9$:"&6"/*&(*/, !

 !
 

."*$'/$#&%0%1$ !
!

 

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

 
 
 
"#$%&'('$!)&*+*','!
-.'$!/#0#!*+!1#2'!
"#$*#3!4#5'3'('$!
6&$7#89!49('!)'(& !

 

5- 667&"(8!
 

�‡ 9":*-7(;+,(<,.7.7 2!
!"#$%&'()*)+,+&"-.+*.+/!

�‡ 5+-,-6(<,%$=*-6(>#"?"&,2!
!+0(12+3&)+/ &'* )+/ 4&52( ) *!

�‡ 5@.$%(A":*0(!"B,:2!
!+0(12+3&)+/ &'* ) +/ 4&32() !

�‡ 97:"0".(!".="+ 2!
!+0(12+3&)+/ &'* )+/ 4&52( ) *!

�‡ C*-4(;$D+"'&4"-,2!
!+0(12+3&)+/ &'* ) +/ 4&32() *!

�‡ 9 $:"00".(!"#:+, 2!
!+0(12+3&)+/ &'* )+/ 4&52( ) *&

�‡ �Y�µ�Œ�Œ�}�š�������[�Ç�µ�v�]�v2!
!+0(12+3&)+/ &'* )+/ 4&52( ) *!

�‡ E"'+$%%":(3",(5+,F,-2!
!+0(12+3&)+/ &'* )+/ 4&52( ) *!
!

 
 
 
 

$6.-376/ ) -/&&" - /( 1*3&8&
,(/*.+3,+)9:7;(:<+=<*) !
!

"#$%! &#'(#)*! +,'-#./*!0%1,*! (23#'%4! $#5%6%2! 1#)7%1!5,(2(%8%! 23%'!
4#4#!8%'6!9,3,7!5#$%-!(2!:24%8%;!0%1,<!=#4/)7/3!>%'2!� ?̂2.2!@.2!0,)2 �_!%(%4%;!
$%4%;! $%1,! 3#4/)7/3! 1%'2! 8%'6! )#)5,(2(%8%3%'! 23%'! 4#4#<! &#4%3$%'%%'!
7-/6-%)!7#' 6%5(2%'!8%'6! (23#1,%2! /4#;!A,'2!?2(8%:%12*! "/$#'! 0,(2(%8%!
&#-%2-%'*!B&C=!D0*!)#)5#-23%'!7-/6-%)!,'1,3!)#'2'63 %13%'!3#$#.%;1#-%%'!
%'66/1%!3#4/)7/3!1%'2!)#4%4,2!7#'6,%1%'!7-/(,3$2!5,(2(%8%!23%'!4#4#<!
!

 
 

)*0@*+,"-(9"&*+,()*-"-6"-"-(C"',%(3$.,."4"(/#"-(G*%*(;*H"+"(I"+,-6 !
 

 
"2! 1#'6%;! #-%!>-?& >6.@+1&$#7#-12! $%%1! 2'2*! 3#62%1%'! 7#'6%5(2%'!

(24%3,3%'! $#9%-%! (%-2'6=#62%1%'! 2'2! (24%3$%'%3%'! $#9%-%! (%-2'6<! &-/6-%)!
8%'6!(2%'63%1!1%3!4%2'!5#-1,.,%'!,'1,3!)#'2'63%13%'!7-/(,312E21%$!23%'!4#4#!
8%'6! 1%)7%3'8%! $#)%32'! )#',-,'<! F %4!21,! (23%-#'%3%'! $%-%'%! (%'! 7-%!
$%-%'%!8%'6!%(%!7%(%!1#)7%1!5,(2(%8%!7#-4,!(24%3,3%'!7#-#)%.%%'<!G#4%2'!
21,!!7#'6,%1%'!(24%3,3%'!%6%-!3#62%1%'!5,(2(%8%!52$%!5#-.%4%'!(#'6%'!4%'9%-!
(%'!7#'6#1%;,%'!%'66/1%!3#4/)7/3!1#-;%(%7!9%-%!5,(2(%8%!23%'!52$%!4#52;!
5%23<
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!
 
 
 

2345$-'6$13%!
 
 

H%) %!I21-%!
0,(2(%8%!C3%'!J#4#!
=#4/)7/3!>%'2!� ?̂2.2!@.2!
0,)2 �_!
!
 

@4%) %1!
"#$%!&#'(#)*!=#9%)%1%'!
+,'-#./*!=/1%!0%1,!
 
&#-) %$%4%; %'!I 21-%!K!
&#-1%)%*!7#-(%6%'6%'!
64/5%4!8%'6!$%'6%1!
3/)7#1212L!M&-/(,3!
7#-23%'%'!8%'6!-%)%;!
42'63,'6%'*!12(%3!
)#'6%'(,'6!-#$2(,!
1#-)%$,3!$8%-%1!,'1,3!52$%!
(23/'$,)$2!(%'!(27%$%-3%'!
$#9%-%!4,%$N<!=#(,%*!
7#-$8%-%1%'!),1,!8%'6!
3#1%1!(%'!3#%)%'%'!
7%'6%'!7%(%!7-/(,3<!
=#126%*!1,'1,1%'!3/'$,)#'!
1#-;%(%7!),1,!7-/(,3!
$#)%32'!12'662<

!
 
 
 
 
(
(

)*-4*+":"-(/-.$#(/#"-(G*%*(."-(97.$%(J"+"(3$.,."4"(/#"-(4"-6(3",# !

 
&-/6-%)! &#'6%5(2%'! =#7%(%! I%$8%-%3%1! 8%'6! (24%3,3%'! (#'6%'!

)#)5#-23%'! 5%'1,%'! 5#-,7%! 7#-5%23%'! $%-%'%! E21%4! 1#)7%1! 5,(2(%8%*!
5#-,7%! 7#-5%23%'!3/4%)! (%'! 7#'2'63%1%'! 7#'6#1%;,%'! %'66/1%! 1#'1%'6!
O%-%!0,(2(%8%!C3%'!A%'6!0%23!MO0C0N<!G#4%)%!7-/$#$!3#62%1%'!&#'6%5(2%'!
=#7%(%! I%$8%-%3%1*! %'66/1%! 7#'6%5(2%'! M"/$#'! 0,(2(%8%! &#-%2-%'N!
)#(%)72'62! (%'! )#)/'21/-! $#-1%! ) #)5#-23%'! #E%4,%$2! 7%(%! %'66/1%!
3#4/)7/3!1%'2!7%(%!$%%1!(%'!%1%,!$#1#4%;!7#4%3$%'%3%'!3#62%1%'!2'2<!G#4%2'!
21,!52)52'6%'!(%'!7#'(%)72'6%'!%3%'!(25#-23%'!3#7%(%!7#1%'2!23%'!)21-%!
$#;2'66%! (%7%1! (27%$123%'! 3#62%1%'! 5#-.%4%'! $#7#-12! 8%'6! (2-#'9%'%3%'<!
F%-%7%''8%! (#'6%'! )#4%3$%'%3%'! &#4%12;%'! 02)52'6%'! >#3'2$!O0C0! 2'2!
(%7%1! )#)5%'1,! (%'! )#'.%)2'! %(%'8%! $1%'(%-!7#4%3$%'%%'! 3#62%1%'!
5,(2(%8%!(2!=#4/)7/3!>%'2!?2.2!@.2!0,*!&#'(#)*!+,'-#./*!0%1,<!!
!

: 5' ; '$!<#7+3 ' . ' 2+=!
>#-2)%!3%$2;!3%)2!,9%73%'!3#7%(%!72;%3!D'2E#-$21%$!0-%:2.%8%!8%'6!1#4%;!
)#)5#-23%'!L%$2421%$!(%'%!5%62!1#-4%3$%'%'8%!7#'6%5(2%'!2'2<!>#-2)%!3%$2;!
.,6%! 3%)2! ,9%73%'! 3#7%(%! )%$8%-%3%1!7#)5,(2(%8%! C3%'! J#4#!"#$%!
&#'(#)*!=# 9%)%1%'!+,'-#./*!=/1%!0%1,!8%'6!1#4%;!5#-$#(2%!)#'.%(2 !)21-%!
(%4%)! 7#'6%5(2%'! 2'2<!>%3! 4,7%! 3%)2!)#'6,9%73%'! 1#-2)%! 3%$2;! 3#7%(%!
$#4,-,;!72;%3!8%'6!1#4%;!)#)5%'1,!1#-4%3$%'%'8%!7-/6-%)!7#'6%5(2%'!2'2<!
 
 

>##*?'5.!@+(7' !
&-/6-%)!7#'6%5(2%'!(#'6%'!,7%8%!7#)5#-2%'!7#4%12;%'!52)52'6%'!1#3'2$!
O%-%! 0,(2(%8%! C3%'! 8%'6! 0%23! MO0C0N! 8%'6! (24%3,3%'! /4#;! 12)! (/$#'!
0,(2(%8%!&#-%2-%'*!B&C=!D0!$%'6%1!5#-)%'L%%1!(%'! (%7%1!)#'2'63%13%'!
7#'6#1%;,%'!$#-1%!:%:%$%'!7%-%!%'66/1%!=#4/)7/3!>%'2!� ?̂2.2!@.2!0,)2�_!
 
 
 

A&9(#2!
=#62%1%'! 5,(2(%8%! 8%'6! 5%23! .23%! (%4%)! 7-/$#$'8%! $%42'6!1#-2'1#6-%$2!
(#'6%'!$1%'(%-!7-/(,3$2!MGP&N!8%'6! .#4%$! ,'1,3! )#'6;%$243%'!7-/(,3$2!
8%'6!/712)%4<!

!
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