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&#$! /4,)'7$!Q'&$,! $-&$,5-A! J'K$! ",'F5/1!Q#57#! &#$! 75&:! ()! E4/&5-! ,$.5$/! (-! )(,! +,5-K5-A!Q'&$,1!
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7,5&57'.! #'H5&'&! )(,! /$F$,'.! $-+$@57! /3$75$/1! '-+! &#$! ,5F$,! 3,(F5+$/! 5@3(,&'-&! /7$-571!
,$7,$'&5(-'.1!'-+!74.&4,'.!F'.4$!&(!D$-&,'.!"$R'/L!
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7(@3.$&$+!(,!',$!74,,$-&.:!'7&5F$!5-!&#$!*$+$,-'.$/!65F$,!Q'&$,/#$+L!T-+$,/&'-+5-A!&#$!,5F$,U/!
4-5V4$!7#','7&$,5/&57/1!&#$!+5F$,/$!.'-+!4/$/!&#'&!&'K$!3.'7$!Q5&#5-!&#$!Q'&$,/#$+1!'-+!&#$!Q5+$!
F',5$&:!()!/&'K$#(.+$,/!5-&$,$/&$+!5-!&#$!5&/! .(-AW&$,@!/4/&'5-'H5.5&:!Q5..! 5-)(,@!$))(,&/!@(F5-A!
)(,Q',+L! "#$,$! ',$! '.,$'+:! '! F',5$&:! ()! (,A'-5S'&5(-/1! 'A$-75$/1! H4/5-$//1! '-+! 5-+5F5+4'./!
5-F$/&$+! 5-! &#$! )4&4,$! #$'.&#! '-+! 3,(&$7&5(-! ()! &#$! *$+$,-'.$/! 65F$,L! D((,+5-'&5-A! $))(,&/!
H$&Q$$-! &#$/$! A,(43/! Q5..! $-/4,$! $))575$-7:1! $-#'-7$! 7(@@4-5&:! (4&,$'7#! '-+! $+47'&5(-!
$))(,&/1!'-+!5@3,(F$!(4,!(F$,'..!4-+$,/&'-+5-A!()!&#$!,5F$,L!!
!
"#5/!,$3(,&!)5,/&!/4@@',5S$/!/(@$!()!&#$!3#:/57'.1!A$(.(A57'.1!#:+,(.(A57'.1!$7(.(A57'.1!#5/&(,57'.1!
74.&4,'.1! '-+! +$@(A,'3#57! 7#','7&$,5/&57/! ()! &#$! *$+$,-'.$/! Q'&$,/#$+! '-+! 5&/! /&'K$#(.+$,/L!
"#5/!/4@@',:!7(@$/!),(@!3,(A,'@@'&57!,$3(,&/!'-+!/75$-&5)57!I(4,-'.!',&57.$/!&#'&!#'F$!H$$-!
Q,5&&$-! 'H(4&! &#$! ,5F$,! '-+! &#$! Q5+$,! X+Q',+/! *.'&$'4! ,$A5(-L! "#$! ,$F5$Q! A($/! (-! &(! .5/&!
,$/$',7#! -$$+/1! 7#'..$-A$/! &(! &#$! #$'.&#! ()! &#$! ,5F$,1! '-+! (33(,&4-5&5$/! )(,! 7(..'H(,'&5(-L!
XR5/&5-A!'-+!(-A(5-A!$))(,&/!',$!&#$-!/4@@',5S$+!Q5&#!'!.5/&!()!(,A'-5S'&5(-/!'-+!'A$-75$/!&#'&!
',$!'7&5F$.:!Q(,K5-A!Q5&#5-!&#$!Q'&$,/#$+L!!
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"#$! *$+$,-'.$/! 65F$,! ,4-/! =<G! @5.$/! &#,(4A#! &#$! "$R'/! C5..! D(4-&,:! '-+! X+Q',+/! *.'&$'4!
$7(,$A5(-! '-+! 5/! '-! 5@3(,&'-&! &,5H4&',:! ()! &#$! D(.(,'+(! 65F$,L! "#$! #$'+Q'&$,/! ()! &#$!
*$+$,-'.$/!',$! /3,5-AW)$+!'-+!(,5A5-'&$! 5-! /(4&#$'/&$,-!?5@H.$!D(4-&:L! "#$! ,5F$,! ).(Q/! 5-!'-!
$'/&$,.:! +5,$7&5(-! &#,(4A#! \5..$/35$! D(4-&:1! 5-&(! `.'-7(! D(4-&:1! '-+! 4.&5@'&$.:! 5-&(! &#$!
D(.(,'+(! 65F$,! 5-! ",'F5/! D(4-&:L! Y-! '..1! &#$! ,5F$,! 3'//$/! &#,(4A#! )(4,! 7(4-&5$/=!'-+! #'/! '!
+,'5-'A$! ',$'! ()! @(,$! &#'-! M=^1;<<! '7,$/L! "#$! *$+$,-'.$/! Q'&$,/#$+! $R&$-+/! 5-&(! $5A#&!
7(4-&5$/1;!'-+!&#$!,5F$,!#'/!'!-4@H$,!()!5@3(,&'-&!&,5H4&',5$/!'.(-A!5&/!,$'7#LO!B(/&!&,5H4&',5$/!
',$!#5A#.:!5-&$,@5&&$-&1!H4&!&#$,$!',$!/$F$,'.!3$,$--5'.!/&,$'@/!&#'&!3,(F5+$!5@3(,&'-&!/4,)'7$!
Q'&$,!&(!&#$!@'5-!/&$@!a"8D!;<<_bL!!
!
"#$!X+Q',+/!*.'&$'4!$7(,$A5(-!5/!7'33$+!H:!'!&#57K!.':$,!()!.5@$/&(-$!,(7K!&#'&!#'/!+5//(.F$+!
(F$,! &5@$! &(! )(,@! &#$! .',A$/&! 7(-&5-4(4/! K',/&! ',$'! 5-! &#$!T-5&$+! %&'&$/! a`(Q.$/! '-+!E,/4))5!
;<<GbL! "#$! ,$A5(-! 5/! #(@$! &(! '!Q5+$! ',,':! ()! 3.'-&! '-+!Q5.+.5)$! /3$75$/1! 5-7.4+5-A! -4@$,(4/!
$-+$@57!/3$75$/!)(4-+!-(Q#$,$!$./$!5-!&#$!Q(,.+!a"8D!;<<_bL!!B'-:!()!&#$/$!/3$75$/!',$!,',$1!
5-7.4+5-A!=^!3.'-&/1!O[!)5/#1!'&!.$'/&!/5R!/'.'@'-+$,/1!'-+!/$F$,'.!5-/$7&!/3$75$/!'//(75'&$+!Q5&#!
,5F$,!#'H5&'&/!aJD6E!;<=;bL! !"#$!+5F$,/5&:!()!/3$75$/!+(74@$-&$+! 5-!&#$!',$'! 5/!'!,$/4.&!()!&#$!
Q5+$!F',5$&:!()!#'H5&'&/!)(4-+!5-!&#$!5-!&#$!43.'-+/1!,53',5'-1!,5F$,1!/3,5-A1!'-+!K',/&!/:/&$@/!()!
&#$!X+Q',+/!*.'&$'4L!!
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;!`.'-7(1!`4,-$&1!\5..$/35$1!C':/1!?$-+'..1!?$,,1!?5@H.$1!'-+!",'F5/!7(4-&5$/L!
O!Y@3(,&'-&!&,5H4&',5$/!5-7.4+$!`',(-/!D,$$K1!D:3,$//!D,$$K1!C'@5.&(-!*((.1!C$5-S!D,$$K1!J5F$!2'K!D,$$K1!"(Q-!
D,$$K1!'-+!]5..5'@/!D,$$K!a"#$!B$'+(Q/!D$-&$,!;<=ObL!
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!
"#$!*$+$,-'.$/!Q'&$,/#$+1! .5K$!@(/&!()! &#$!X+Q',+/!*.'&$'41!Q'/!@(/&! .5K$.:! 7(@3(/$+!()!'!
@5R&4,$!()! A,'//.'-+!3,'5,5$1! /'F'--'#1! )(,$/&1! '-+!H,4/#! .'-+!4-&5.! &#$!@5+W=M<</1!Q#$-! &#$!
)5,/&! \$,@'-! /$&&.$,/! ',,5F$+L! c5,$! @'-'A$@$-&! 3,(F5+$+! '-! 5@3(,&'-&! 7(@3(-$-&! ()! &#$!
$7(.(A:! ()! &#$! ,$A5(-1! '-+! H,4/#! /47#! '/! E/#$! I4-53$,!Q'/! 7(-)5-$+! &(! ',$'/! &#'&!Q$,$! -(&!
,$'7#$+!H:!)5,$d3,5@',5.:!5-!+$$3!,'F5-$/!'-+!7'-:(-/!aJD6E!;<<<bL!
!
"#$!)5,/&!Q,5&&$-!'77(4-&/!()!&#$!*$+$,-'.$/!65F$,!Q'&$,/#$+!7(@$!),(@!&#$!=_&#!7$-&4,:!Q#$-!
%3'-5/#! $R3.(,$,/!Q$,$! I4/&! H$A5--5-A! &(! $-&$,! &#$! ',$'L! c(,! &#$!@(/&! 3',&1! &#(/$! $R3.(,$,/!
7#(/$!&(!/&':!(4&!()!&#$!X+Q',+/!*.'&$'4!,$A5(-!H$7'4/$!()!#$'F:!eH,4/#Q((+f!)(4-+!'&!&#$!
$+A$/! ()! &#$! #5../! 5-! Q#'&! 5/! -(Q! D(@'.! D(4-&:1! '/! Q$..! '/! 7(-).57&/! Q5&#! 8'&5F$! E@$,57'-/!
a]$-5A$,!=^M[bL!!
!
`:!&#$!$',.:W=^&#!7$-&4,:1!\$,@'-!/$&&.$,/!Q$,$!@'K5-A!&#$5,!Q':!+$$3$,! 5-&(!&#$!*$+$,-'.$/!
65F$,!Q'&$,/#$+!',$'!$/&'H.5/#5-A!&(Q-/!'-+!3$,@'-$-&!/$&&.$@$-&/L!"#$/$!$',.:!35(-$$,/!/$-&!
'77(4-&/! ()! '! H,('+! )(,$/&$+! F'..$:! ',(4-+! &#$! *$+$,-'.$/1! ,57#! @$/V45&$! 3,'5,5$/1! '-+!
4-&(47#$+!('K!/&'-+/L!"#$!)5,/&!,$3(,&!()!A,'//!5-!&#$!',$'!7'@$!),(@!9L]L!`$-$+57&1!,$3(,&5-A!
),(@!`.'-7(!D(4-&:!-$',!9(#-/(-!D5&:!()!A,'//$/!eO!&(![!)$$&!#5A#f!a'/!75&$+!5-!]$-5A$,1!=^M[bL!
6$3(,&/!()!Q5.+!H4))'.(! 5-!&#$!*$+$,-'.$/!Q'&$,/#$+!5-+57'&$+!'!,'-A$.'-+!&#'&!7(4.+!/433(,&!
,('@5-A!A,'S$,/1!H4&! 5&!Q'/! .5K$.:!H,(K$-!H:!H,4/#! .'-+!'-+!+$-/$,! )(,$/&! 5-! &#$! ,'F5-$/! &#'&!
Q$,$!4-/7'&#$+!H:!)5,$L!!
!
c5,$!Q'/!7(@@(-.:!,$)$,$-7$+!H:!$',.:!D$-&,'.!"$R'/!35(-$$,/!'-+!H$7'@$!Q5+$.:!/433,$//$+!
'/!3$,@'-$-&!+$F$.(3@$-&/!Q$,$!$/&'H.5/#$+!5-!&#$!',$'L!"#$!/433,$//5(-!()!)5,$!7(43.$+!Q5&#!
5-&$-/$!(F$,A,'S5-A!+,'@'&57'..:!'.&$,$+!&#$!.'-+/7'3$!()!&#$!',$'1!'-+!)'F(,$+!&#$!A,(Q&#!()!
Q((+:!3.'-&/!(F$,!A,'//$/!aJD6E!;<<<bL!
!
"#$!-'@$!*$+$,-'.$/!7(@$/! ),(@!&#$!%3'-5/#! &$,@!&#'&!Q'/!4/$+! &(!+$/7,5H$! &#$! ).5-&! ,(7K/!
&#'&!7#','7&$,5S$!&#$!,5F$,H$+!a%@:,.!;<=ObL!!E,7#$(.(A57'.!$F5+$-7$!()!#4@'-!#'H5&'&5(-!5-!&#$!
*$+$,-'.$/!Q'&$,/#$+!7'-!H$!&,'7$+!H'7K!&(!=<1<<<!:$',/!`DL!!!
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@+,*,7'A!(,;,7&%;<'!%/3!B&%5/%7+!

!
"#$! 4-+$,.:5-A! A$(.(A:! ()! &#$! X+Q',+/! *.'&$'4! ,$A5(-! 5/! $//$-&5'.! &(! 5-)(,@5-A! (4,!
4-+$,/&'-+5-A! ()! #(Q! &#$! *$+$,-'.$/!Q'&$,/#$+! )4-7&5(-/L! !\$(.(A57! #5/&(,:! +$&$,@5-$/! &#$!
7,$'&5(-! ()! /(5.1! &#$! ,$/4.&5-A! 7#','7&$,! '-+! /&,47&4,$! ()! 3.'-&! .5)$1! &#$! /3$$+! '-+! -'&4,$! ()!
$,(/5(-1! A,(4-+!Q'&$,! ,$7#',A$! 3,(7$//$/1! '-+!@'-:! (&#$,! 7#','7&$,5/&57/! ()! &#$!Q'&$,/#$+!
aJ(3$/!'-+!2.5F$,!;<<MbL!!
!
"#$! *$+$,-'.$/! Q'&$,/#$+! /5&/! '&(3! H(&#! @'I(,! '-+! @5-(,! 4-+$,A,(4-+! 'V45)$,/L! B'I(,!
'V45)$,/! ',$! +$)5-$+! H:! &#$! "$R'/! ]'&$,! N$F$.(3@$-&! `(',+! '/! &#(/$! &#'&! /433.:! '! .',A$!
V4'-&5&:!()!Q'&$,! 5-! .',A$!',$'/!()!&#$!/&'&$!aE/#Q(,&#!'-+!c.(,$/!=^^=bL!"#$!X+Q',+/!",5-5&:!
'-+! ",5-5&:! 'V45)$,/! ',$! &#$!@'I(,! 'V45)$,/! &#'&! 4-+$,.5$! '! .',A$! 3',&! ()! &#$!Q'&$,/#$+! a"8D!
;<<_bL! Y-! A$-$,'.1! &#$! @'I(,5&:! ()! &#$! 433$,@(/&! /4,)'7$! .':$,! ()! A$(.(A:! Q'/! +$3(/5&$+!
H$&Q$$-!==[!'-+!G>!@5..5(-!:$',/!'A(!+4,5-A!&#$!D,$&'7$(4/!3$,5(+d&#$,$!#'/!-(&!H$$-!'-:!
@'I(,! )'4.&5-A! 5-! &#$! D,$&'7$(4/! /&,'&'! 5-! &#$! *$+$,-'.$/! /5-7$! 5&! Q'/! +$3(/5&$+! aJ(3$/! '-+!
2.5F$,1! ;<<MbL!EV45)$,/!Q5&#5-! &#$! 7,$&'7$(4/! /&,'&'! 5-7.4+$! &#$! J(Q$,! ",5-5&:1!B5++.$! ",5-5&:1!
T33$,!",5-5&:1!'-+!X+Q',+/!'V45)$,/!aJD6E!;<<<bL!!
!
657#&+!C9!!
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`$.(Q!&#$!D,$&'7$(4/! .':$,! 5/! &#$!(.+$,!*'.$(S(57! /&,'&'1!Q#57#!Q'/! ),'7&4,$+!+4,5-A! &$7&(-57!
'7&5F5&:!;<<!@5..5(-!:$',/!'A(L!Y-!/(@$!',$'/1!3',&574.',.:!5-!&#$!#5A#$,!Q$/&$,-!$.$F'&5(-/!()!&#$!
Q'&$,/#$+1!&#$!D,$&'7$(4/!.':$,!#'/!H$$-!Q(,-!'Q':!&(!,$F$'.!&#$!@(,$!#5A#.:!),'7&4,$+!'-+!
5,,$A4.',! *'.$(S(57! ,(7K! aJ(3$/! '-+! 2.5F$,! ;<<MbL! *'.$(S(57! 'V45)$,/! Q5&#5-! &#$! *$+$,-'.$/!
5-7.4+$1!),(@!(.+$/&!&(!:(4-A$/&1!&#$!C57K(,:1!B5+WD'@H,5'-1!X..$-H4,A$,W%'-!%'H'1!'-+!B',H.$!
c'../!'V45)$,/!aJD6E!;<<<bL!!
!
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!
]5&#5-!&#$!Q'&$,/#$+!'33,(R5@'&$.:!O<P!()!&#$!Q'&$,!Q$../!5-!\5..$/35$!D(4-&:!'-+!O>P!()!&#$!
Q$../! 5-! `.'-7(! D(4-&:! +,'Q! ),(@! &#$!B5++.$! ",5-5&:! 'V45)$,L! "#$,$! ',$! '33,(R5@'&$.:! [1;<<!
+(74@$-&$+!Q'&$,!Q$../!Q5&#5-!&#$!Q'&$,/#$+L!!
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!
"#$! /(4&#$,-! (4&7,(335-A/! ()! &#$! J.'-(! T3.5)&! )$'&4,$! 3,(@5-$-&.:! 5-! '! /@'..! /$7&5(-! ()! &#$!
*$+$,-'.$/!'/!5&!+,(3/!><!)$$&!(F$,!'!O1<<<!)((&!.'&$,'.!/&,$&7#!()!.':$,$+!.5@$/&(-$!)(,@'&5(-/!
'&! &#$! *$+$,-'.$/! c'../! %&'&$! *',K! aB$'+(Q/! D$-&$,! ;<=ObL! ! "#$! /(5./! ()! &#$! *$+$,-'.$/!
Q'&$,/#$+!,'-A$!Q5+$.:!),(@!7.':/!&(!/'-+/L!B47#!()!&#$!/(5.!5-7.4+$/!A,'F$.1!7(HH.$!(,!/&(-$/1!
'-+!5/!A$-$,'..:!&#5-!'-+!Q$..!+,'5-$+L!!C$'F:!A,'S5-A!'-+!5-&$-/5F$!.'-+!4/$!3,'7&57$/!#'F$!.$+!
&(!$,(/5(-!'-+!.(//!()!/(5.!+$3&#!5-!/(@$!',$'/L!!!
!

.*5$%0+!

!
"#$! 7.5@'&$! ()! &#$! *$+$,-'.$/! 65F$,! Q'&$,/#$+! 5/! /4H&,(357'.1! Q5&#! #(&! /4@@$,/! '-+! +,:!
Q5-&$,/! aB$'+(Q/!D$-&$,!;<=ObL!E-! 5-W+$3&#!'-'.:/5/!()!3,$7535&'&5(-!3'&&$,-/! 7(-+47&$+!H:!
&#$! B$'+(Q/! D$-&$,! )(,! ]'&$,! '-+! &#$! X-F5,(-@$-&[ !,$F$'.$+! &#'&! 3,$7535&'&5(-! 5-! &#$!
*$+$,-'.$/!Q'&$,/#$+!(774,/!'&!'-!$R&,$@$.:!.(7'.5S$+!/3'&5'.!/7'.$!g!@$'-5-A!&#'&!',$'/!Q5&#5-!
,$.'&5F$.:! 7.(/$! 3,(R5@5&:! 7'-! /$$! F$,:! +5))$,$-&! ,'5-)'..! &(&'./! aJ(3$/! '-+! 2.5F$,! ;<<MbL! "#$!
8'&5(-'.!D.5@'&57!N'&'!D$-&$,!a8DNDb!@$'/4,$/!,'5-)'..!5-!"$R'/1!&#(4A#!()&$-!'&!'!7(4,/$!/7'.$!

                                                        
[!c(,@$,.:!7'..$+!&#$!65F$,/!%:/&$@/!Y-/&5&4&$L!
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B$&$(,(.(A57'.!'-+!,5F$,!).(Q!+'&'!Q'/!)5,/&!7(..$7&$+!5-!&#$!*$+$,-'.$/!5-!=^O^1!'-+!,$/$',7#!
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3#(/3#(,4/1! 5-+57'&5-A! '! /.5A#&! +$7,$'/$! 5-! (F$,'..! Q'&$,! V4'.5&:L! 8(! (&#$,! &,$-+/! Q$,$!
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"#$!75&5$/!()!c,$+$,57K/H4,A!'-+! 9(#-/(-!D5&:!',$! &#$!(-.:! &Q(!@4-5753'.5&5$/!Q5&#!3$,@5&/! &(!
,$.$'/$!&,$'&$+!Q'/&$Q'&$,! 5-! &#$!Q'&$,/#$+L!c,$+$,57K/H4,A!#'/!'!3$,@5&! &(!+5/7#',A$!43!&(!
;L>! @5..5(-! A'..(-/! 3$,! +':! ()! &,$'&$+! Q'/&$Q'&$,! 5-&(! `',(-/! D,$$K1! '! &,5H4&',:! ()! &#$!
*$+$,-'.$/L!9(#-/(-!D5&:!#'/!'!3$,@5&!)(,!43!&(!<LO<O!@5..5(-!A'..(-/!3$,!+':!5-&(!"(Q-!D,$$K!
aJD6E!;<=;bL!"#$!"DXh!3$,@5&/!)(,!&#$/$!&,$'&@$-&!)'75.5&5$/!#'F$!Q'&$,!V4'.5&:!,$V45,$@$-&/!
,$.'&5-A!&(!&(&'.!/4/3$-+$+!/(.5+/1!'@@(-5'W-5&,(A$-1!+5//(.F$+!(R:A$-!.$F$./1!'-+!D`2N>>L!!
!
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(4&/5+$! ()! c,$+$,57K/H4,A! '.(-A! &#$! *$+$,-'.$/! 65F$,L! "#$,$! Q'/! '! 34H.57! (4&7,:! ()! 7(-7$,-!
'H(4&! 3(&$-&5'.! /$+5@$-&'&5(-! '-+! Q'&$,! V4'.5&:! 5//4$/! &#'&! 7(4.+! ,$/4.&! ')&$,! #$'F:! ,'5-!
$F$-&/1!'-+!5-!27&(H$,!()!;<=O!&#$!'33.57'&5(-!Q'/!Q5&#+,'Q-L!!J'-+(Q-$,/!-$$+!&(!'33.:!)(,!
3$,@5&/!)(,!'-:!(3$,'&5(-!&#'&!Q5..!(774,!Q5&#5-!&#$!H'-K/!()!'!/&'&$W(Q-$+!,5F$,H$+L!"#$!"$R'/!
D(@@5//5(-! (-! X-F5,(-@$-&'.! h4'.5&:! a"DXhb! '-+! &#$! "$R'/! *',K/! '-+!]5.+.5)$! N$3',&@$-&!
a"*]Nb!#'-+.$!&#$/$!'33.57'&5(-/L!!
!
=-%('!>;-2%*%<!
"#$!TL%L!\$(.(A57'.!%4,F$:!aT%\%b!#'/!#5/&(,57'..:!@'5-&'5-$+!)(4,!).(Q!A'4A$/!(-!&#$!
*$+$,-'.$/!65F$,GL!"#$!.(-A$/&!,$A4.',.:!@'5-&'5-$+!A'4A$!5/!T%\%!j<M=>O><<1!(4&/5+$!()!
9(#-/(-!D5&:L!N'&'!#'/!,$A4.',.:!H$$-!7(..$7&$+!&#$,$!/5-7$!=^O^L!T%\%!A'4A$!j<M=>;^<<!
(4&/5+$!()!c,$+$,57K/H4,A!#'/!'./(!H$$-!'!.(-AW,4--5-A!@(-5&(,5-A!/5&$L!N'&'!5/!'F'5.'H.$!+'&5-A!
H'7K!&(!=^_^!aT%\%!;<=>bL!T%\%!A'4A$/!'&!%357$Q((+!'-+!%&(-$Q'..!Q$,$!.$//!),$V4$-&.:!
@(-5&(,$+!'-+!',$!-(&!74,,$-&.:!4/$+L!!
!

                                                        
5 D`2N!/&'-+/!)(,!7',H(-'7$(4/!H5(7#$@57'.!(R:A$-!+$@'-+1!'-+!5/!7(-/5+$,$+!&(!H$!'-!5-+57'&5(-!()!Q'/&$Q'&$,!
3(..4&'-&/L!!
G!"#$!T%\%!#'/!'!&(&'.!()!@(,$!&#'-!=<!/5&$/!Q5&#5-!&#$!Q'&$,/#$+W!H4&!(-.:!)(4,!#'F$!H$$-!@(-5&(,$+!Q5&#!'-:!
,$A4.',5&:L!"Q(!',$!/&5..!@(-5&(,$+!&(+':L 
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"#$%$!5'()*%+!?&$%%!@-')2('!

A#(/(!B#$%$/!$C!%#(!"()('2-1(/!);'*2D!)'$;D#%!-2)!C1$$)!)(.$2/%'-%(!#$E!)'-/%*&-11<!%#(!C1$E!&$2)*%*$2/!&-2!&#-2D(F!



 12 
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!
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*$+$,-'.$/! 65F$,1! &(&'.5-A! I4/&! (F$,! >1<<<! '7,$W)$$&! ()! Q'&$,M !a"DXh! ;<=>bL! 9(#-/(-! D5&:!
@'5-&'5-/!/(@$!/4,)'7$!Q'&$,!,5A#&/!(-!&#$!*$+$,-'.$/!65F$,1!H4&!+($/!-(&!74,,$-&.:!+,'Q!),(@!
&#$!,5F$,L!"#$!75&:! 5-/&$'+!,$.5$/!(-!A,(4-+Q'&$,!+,'Q-!),(@!&#$!X..$-H4,A$,!'V45)$,! a`.'-7(W
*$+$,-'.$/!\DN!;<=ObL!Y-!'++5&5(-!&(!'+I'7$-&!(Q-$,/!Q5&#!34@35-A!,5A#&/1!5-W/&,$'@!).(Q/!5-!
&#$!*$+$,-'.$/!Q'&$,/#$+!',$!'33,(3,5'&$+!&(!+(Q-/&,$'@!4/$,/!5-7.4+5-A!J'K$!",'F5/1!&#$!D5&:!
()!E4/&5-1!'-+!&#$!)(4,!J(Q$,!D(.(,'+(!65F$,!5,,5A'&5(-!+5/&,57&/!aJ(3$/!'-+!2.5F$,!;<<MbL!
!
657#&+!J9!!

                                                        
M!2-$!'7,$W)((&!()!Q'&$,!5/!$-(4A#!&(!7(F$,!(-$!'7,$!()!.'-+!Q5&#!(-$!)((&!()!Q'&$,1!(,!O;>1M>=!A'..(-/L 

 



 13 

!
\,(4-+Q'&$,!Q5&#+,'Q'./! &#,(4A#!Q$../!'.&$,! &#$!-'&4,'.! ).47&4'&5(-/!()! &#$!'V45)$,!,$7#',A$!
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!
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Q(,K! &(A$&#$,! &(! 7(-+47&!
I(5-&! 3.'--5-A! &(! @'5-&'5-!
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&#'&! @(,$! 7.(/$.:! )(..(Q!
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+5/I(5-&$+L! "#$! \BE/! ',$!

                                                        
9 "#$!C':/!",5-5&:!\DN!5-!C':/!D(4-&:!+($/!-(&!7(F$,!&#$!$-&5,$!7(4-&:L  
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a6]*\/b!&#'&!A45+$!&#$!)(,@'&5(-!()!'!/&'&$Q5+$!Q'&$,!3.'-!$F$,:!>!:$',/L!"#5/!,$A5(-'.!Q'&$,!
3.'--5-A!3,(7$//!Q'/!5-5&5'&$+!5-!=^^_1!'-+!&#$,$!',$!=G!6]*\/L!"#$!@'I(,5&:!()!&#$!*$+$,-'.$/!
Q'&$,/#$+!)'../!5-&(!,$A5(-!?1!&#$!J(Q$,!D(.(,'+(!6]*\L!"#$!6]*\/!',$!74,,$-&.:!Q(,K5-A!(-!
43+'&$/!&(!&#$5,!,$A5(-'.!3.'-/1!Q#57#!Q5..!4.&5@'&$.:!5-)(,@!&#$!;<=_!43+'&$!&(!&#$!%&'&$!]'&$,!
*.'-L!B$$&5-A/!()!&#$!,$A5(-'.!3.'--5-A!A,(43/!',$!(3$-!&(!&#$!34H.57L!!
!
%4,)'7$! Q'&$,! Q5&#5-! &#$! *$+$,-'.$/! 65F$,! 5/! A(F$,-$+! H:! &#$! "$R'/! D(@@5//5(-! (-!
X-F5,(-@$-&'.!h4'.5&:! '-+! 5/! )4..:! '..(7'&$+! &(! +(Q-/&,$'@!4/$,/L! "#$! J(Q$,! D(.(,'+(!65F$,!
E4&#(,5&:!aJD6Eb!#'/!Q'&$,!@'-'A$@$-&!'4&#(,5&:!5-!`.'-7(!D(4-&:!aQ#57#!5/!3',&!()!5&/!(,5A5-'.!
/&'&4&(,:!+5/&,57&b1! H4&! 5&/! '4&#(,5&:! /&(3/! '&! &#$!`.'-7(W\5..$/35$! .5-$L! "#$! JD6E!+($/! &'K$! '-!
'7&5F$!5-&$,$/&!5-!Q'&$,!V4'-&5&:!'-+!V4'.5&:!5-!&#$!*$+$,-'.$/L!"#$!JD6E!5/!&#$!.',A$/&!#(.+$,!()!
+(Q-/&,$'@!Q'&$,!,5A#&/!5-!&#$!D(.(,'+(!65F$,!H'/5-L!T3/&,$'@!,5A#&/!Q5&#!'!3,5(,5&:!+'&$!.'&$,!
&#'-! &#$! JD6E! ,5A#&/! @4/&! -(&! Q5&#+,'Q! Q'&$,! 5)! &#$,$! 5/! -(&! $-(4A#! Q'&$,! &(! @$$&!
+(Q-/&,$'@!4/$,/U!-$$+/!a`,('+!;<=<bL!!
!

";+45+1!%/3!K4,*,7'!

!
"#$!*$+$,-'.$/!65F$,!#'/!H$$-!+$/5A-'&$+!'/!'-!$7(.(A57'..:!/5A-5)57'-&!/&,$'@!/$A@$-&!H:!&#$!
"$R'/!*',K/!'-+!]5.+.5)$!N$3',&@$-&1!'-+!)$'&4,$/!'!F',5$&:!()!'V4'&57!'-+!&$,,$/&,5'.!#'H5&'&/!
&#'&!/433(,&!'!4-5V4$!',,':!()!/3$75$/L!EV4'&57!)'4-'!()!7(-/$,F'&5(-!5-&$,$/&!5-7.4+$!$-+$@57!
/3$75$/! /47#! '/! *$+$,-'.$/! 65F$,! /3,5-A/! /'.'@'-+$,! aH;'<&(-! /B! Ib! '-+! \4'+'.43$! H'//!
aG*&'$B%(';/!%'(&;1**b!a"8D!;<<_1!"]*N!;<=;bL!\4'+'.43$!H'//!5/!$-+$@57!&(!D$-&,'.!"$R'/!'-+!
5/! .5/&$+! '/! '! /3$75$/! ()! A,$'&$/&! 7(-/$,F'&5(-! -$$+! H$7'4/$! ()! 5//4$/! 5-7.4+5-A! #:H,5+5S'&5(-!
Q5&#!-(-W-'&5F$!/@'..@(4&#!H'//1!#:+,(.(A57!).(Q!'.&$,-'&5(-1!'-+!#'H5&'&!+$A,'+'&5(-L!8'&5F$1!
A$-$&57'..:! 34,$! 3(34.'&5(-/! ()! \4'+'.43$! H'//! $R5/&! 5-! (-.:! )(4,! Q$/&$,-! &,5H4&',5$/! ()! &#$!
D(.(,'+(!65F$,=<!+,'5-'A$!'-+!5-!&#$!433$,!3(,&5(-/!()!&#$!%'-!E-&(-5(!65F$,!+,'5-'A$!a*$,K5-!
$&!'.L!;<=<bL!!

                                                        
10 "#$!%'-!%'H'!65F$,1!*$+$,-'.$/!65F$,1!J.'-(!65F$,!'-+!\(,@'-!D,$$K!5-!&#$!D(.(,'+(!+,'5-'A$!'-+!&#$!B$+5-'!
65F$,!5-!&#$!433$,!%'-!E-&(-5(!+,'5-'A$!@'5-&'5-!A$-$&57'..:!34,$!3(34.'&5(-/!()!\4'+'.43$!`'//L   



 15 

!

C5/&(,57'..:1!@47#!()!&#$!43.'-+/! 5-!&#$!*$+$,-'.$/!Q'&$,/#$+!7(-&'5-$+!$R&$-/5F$!/'F'--'#/!
5-&$,/3$,/$+!Q5&#!/&'-+/!()!I4-53$,!'-+!('KL!%&'-+/!()!E/#$!I4-53$,!a,;2*B(';/!-/#(*b!3,5@',5.:!
$R5/&$+! (-! /&$$3! /.(3$/1! 5-! /#'..(Q! /(5./1! (-! /5&$/! Q#$,$! -'&4,'..:! (774,,5-A! )5,$/! 7(4.+! -(&!
,$'7#L! \,'//:! $R3'-/$/! Q$,$!@(,$! .5K$.:! (-! +$$3$,! /(5./! 5-! &#$! ).'&! ',$'/! ()! &#$! Q'&$,/#$+!
Q#$,$! )5,$!7(4.+!/3,$'+!4-7#$7K$+! aJD6E!;<<<bL!"#$!+5/'33$','-7$!()! .',A$!#$,+/!()!A,'S5-A!
H5/(-1!'-+!&#$!,$@(F'.!()!Q5.+)5,$/!),(@!&#$!Q'&$,/#$+!&#'&!'77(@3'-5$+!&#$!@(,$!3$,@'-$-&!
/$&&.$@$-&/!()!=^&#!'-+!;<&#!7$-&4,5$/!7(-&,5H4&$+!&(!&#$!$-7,('7#@$-&!()!Q((+:!/3$75$/!5-&(!
',$'/!&#'&!Q$,$!&,'+5&5(-'..:!/'F'--'#/L!!
!
653',5'-!)(,$/&/!5-7.4+$!/3$75$/!/47#!'/!7$+',!$.@1!H4,!('K1!/:7'@(,$1!'-+!H'.+!7:3,$//1!Q#5.$!
43.'-+! ',$'/!@(,$! 7(@@(-.:! /433(,&! E/#$! I4-53$,1! "$R'/! 3$,/5@@(-! '-+!@(4-&'5-! .'4,$.L!
8'&5F$!A,'//$/! 5-7.4+5-A! .5&&.$!H.4$/&$@1! 5-+5'-A,'//1! '-+! /5+$('&/! A,'@'!@5R!Q5&#!-(-W-'&5F$!
?5-A! 6'-7#! H.4$/&$@L! "#$! Q'&$,/#$+! './(! 5-7.4+$/! ,(7K:! 7'-:(-! )(,$/&/! Q5&#! E/#$! I4-53$,1!
"$R'/!('K1!"$R'/!'/#1!'-+!7$+',!$.@!a"8D!;<<_bL!!
!
"Q(!()!&#$!@(/&!Q5+$.:!K-(Q-!'F5'-!/3$75$/!5-!&#$!X+Q',+/!*.'&$'4!',$!&#$!$-+'-A$,$+!`.'7KW
7'33$+! F5,$(! '-+! \(.+$-W7#$$K$+! Q',H.$,1! H(&#! ()! Q#57#! 7'-! H$! )(4-+! 5-! &#$! *$+$,-'.$/!
Q'&$,/#$+L!"#$/$!/3$75$/!,$.:!(-!&#$!3,$/$-7$!()!(.+!A,(Q&#!7$+',!H,$'K/!)(,!-$/&5-A!#'H5&'&!
'-+!7(F$,1!Q#57#!#'/! 5@3.57'&5(-/!)(,!3,(3(/$+!Q5+$/3,$'+!,$@(F'.!()!H,4/#L!*4H.57!'A$-75$/!
5-7.4+5-A! "*]N1! 86D%! '-+! EA,5J5)$! XR&$-/5(-! '+F(7'&$! 'F(5+5-A! H,4/#! 7(-&,(.! 5-! ',$'/! &#'&!
7(4.+!5-7.4+$!$-+'-A$,$+!/3$75$/!#'H5&'&L!
!
Y-! &#$! "$R'/! D(-/$,F'&5(-! E7&5(-! *.'-1! &#$! "$R'/! *',K/! '-+! ]5.+.5)$! N$3',&@$-&! a"*]Nb!
7,$'&$+!'!.5/&!()!*,5(,5&:!C'H5&'&/!)(,!7(-/$,F'&5(-!'7&5(-!&#,(4A#(4&!&#$!/&'&$!()!"$R'/L!]5&#5-!
&#$!X+Q',+/!*.'&$'4!$7(,$A5(-1!,5F$,5-$!'-+!,53',5'-!$7(/:/&$@/!5-7.4+5-A!&#$!*$+$,-'.$/!65F$,!
',$!.5/&$+!'/!7(-/$,F'&5(-!3,5(,5&5$/!a"*]N!;<=;bL!!!
!
L%/3!M1+1!

!

"#$!;<<M!B$'+(Q/!D$-&$,!)(,!]'&$,!'-+!&#$!X-F5,(-@$-&!Q'&$,/#$+!/&4+:!aJ(3$/!'-+!2.5F$,!
;<<Mb!5-7.4+$+!'!.'-+!7(F$,!7#'-A$!'-'.:/5/!&#'&!4/$+!'$,5'.!3#(&(A,'3#:!&(!7.'//5):!&#$!$-&5,$!
*$+$,-'.$/!Q'&$,/#$+!5-&(!.'-+!7(F$,!&:3$/L!"Q(!+'&'/$&/!Q$,$!4/$+1!(-$!Q5&#!.'-+!7(F$,!+'&'!
),(@!=^^G!'-+!'!/$7(-+!Q5&#!+'&'!),(@!;<<[L!"#$!7(@3',5/(-!/#(Q$+!,$.'&5F$.:! .5&&.$!(F$,'..!
7#'-A$!5-!.'-+!7(F$,!(F$,!&#$!MW:$',!/&4+:!3$,5(+L!!
!
"#$! "$R'/! *',K/! '-+! ]5.+.5)$! N$3',&@$-&! a"*]Nb! #'/! 4-+$,&'K$-! '-! 5-&$-/5F$! $7(.(A57'.!
/:/&$@/!7.'//5)57'&5(-!)(,!&#$!$-&5,$!/&'&$!()!"$R'/L!*#'/$!=!()!&#$!3,(I$7&!5-7.4+$+!7.'//5)57'&5(-!
()!&#$!X+Q',+/!*.'&$'41!Q#57#!5-7.4+$/!&#$!*$+$,-'.$/!Q'&$,/#$+L!"*]NU/!7.'//5)57'&5(-!/#(Q/!
&#'&! OO1<<<! '7,$/! ()! &#$! Q'&$,/#$+W! @(,$! &#'-! [P! ()! &#$! &(&'.! ',$'! g! 5/! 7(-/5+$,$+! &(! H$!
,53',5'-L!E! )4,&#$,![=1[M[!'7,$/1!(,!>P1!',$!7(-/5+$,$+!&(!H$!).((+3.'5-L!"*]NU/!7.'//5)57'&5(-!
/#(Q/!I4/&!(F$,!=P!()!&#$!Q'&$,/#$+!&(!H$!4,H'-1!'-+!-$',.:!=>P!()!&#$!,(4A#.:!M;<1<<<W'7,$!
Q'&$,/#$+!5-7.4+$/!/(@$!+$-/5&:!()!E/#$!I4-53$,!a"*]N!;<<MbL!!
!
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J-'.1-2)!
c',@5-A!5/!'-!5@3(,&'-&!$7(-(@57!+,5F$,!)(,!&#$!*$+$,-'.$/!65F$,!Q'&$,/#$+!7(4-&5$/L!J((K5-A!
@(,$!/3$75)57'..:!'&!\5..$/35$!'-+!`.'-7(!7(4-&5$/1!Q#57#!@'K$!43! &#$!H4.K!()! &#$!Q'&$,/#$+1!
)',@.'-+! (77435$/! ^;P! ()! &#$! &(&'.! &Q(W7(4-&:! ',$'L! Y-! `.'-7(! D(4-&:! O^>1GG_! '7,$/! ',$! 5-!
)',@/!'-+!5-!\5..$/35$!D(4-&:!G>;1^[<!'7,$/!',$!5-!)',@/L!"#$!@'I(,5&:!()!)',@!'7,$'A$!5/!4/$+!
)(,!)(,'A$!)(,!.5F$/&(7Kd#':1!/5.'A$1!'-+!A,$$-7#(3L!
!

657#&+!NO!L%/3!5/!-%&$1!)'!%7&54#*0#&+!0';+A!CPPC!Q!CPPJ!a&'H.$!'+'3&$+!),(@!"8D!;<<_b!
!

! R*%/4,!.,#/0'!! @5**+1;5+!.,#/0'!

(';+!,-!S7&54#*0#&+! S4&+1!CPPC! S4&+1!CPPJ! S4&+1!CPPC! S4&+1!CPPJ!

D,(3/!! G;1_M=! [O1>^_! ==;1O==! ^<1[;G!
2,7#',+/! ;^^! O=M! ;1<_^! =1G[;!
*'/&4,$! ;^O1<^<! O<>1O_>! [>;1<>O! [G>1;M>!
?$;'&(+!K?!L(B-'%.(2%!$C!7D'*&;1%;'(M!899N!
!
6-2D(1-2)!
"#$!@'I(,5&:!()!.'-+/!5-!&#$!*$+$,-'.$/!Q'&$,/#$+!a@(,$!&#'-!_<P!'/!()!;<<[b!',$!7.'//5)5$+!'/!
3'/&4,$!(,!,'-A$.'-+!aJ(3$/!'-+!2.5F$,!;<<MbL!6'-7#5-A!7(-&5-4$/!&(!H$!'-!5@3(,&'-&!$7(-(@57!
'7&5F5&:! 5-! &#$!Q'&$,/#$+1!'/!+($/!#4-&5-AW! &#(4A#! &#$,$! 5/! .$//!'774,'&$!+'&'!(-! 5-7(@$!'-+!
'7,$'A$! ,$.'&5-A! &(!#4-&5-A! .$'/$/L!B(-5&(,5-A! &#$! 5@3'7&/!()! A,'S5-A!(-!$7(/:/&$@!#$'.&#! 5/!
5@3(,&'-&1! 3',&574.',.:! +4,5-A! &5@$/! ()! +,(4A#&! Q#$-! (F$,A,'S5-A! 7'-! +,'@'&57'..:! ,$+47$!
H5(+5F$,/5&:!()!3.'-&!/3$75$/!'-+!.$'F$!$R3(/$+!/(5.!F4.-$,'H.$!&(!$,(/5(-L!!
!
657#&+!TO!L5U+10,4V!5/U+/0,&5+1A!CPPC!Q!CPPJ!a&'H.$!'+'3&$+!),(@!"8D!;<<_b!

! R*%/4,!.,#/0'!2/U+/0,&'! @5**+1;5+!.,#/0'!2/U+/0,&'!

L5U+10,4V! CPPC! CPPJ! CPPC! CPPJ!

D'&&.$! ;<1[O;! ;<1G^[! [[1;=;! >O1_<;!
E..!\('&/!! =;1<=>! M;_! OO1[<^! ;^1G^[!
%#$$3! >1^>O! [1<=G! [O1^MM! [^1;OM!
C(A/! ;[;! =_>! [1M^M! =1OM=!
*(4.&,:! =1OO^! ;1O>[! O1_[>! ;1^<<!

?$;'&(+!K?!L(B-'%.(2%!$C!7D'*&;1%;'(M!899N!
!
5$2/('O()!4-2)/!
"#$!*$+$,-'.$/!Q'&$,/#$+!5-7.4+$/!'!-4@H$,!()!3',K/!'-+!3,(&$7&$+!',$'/==!&#'&!',$!3,$/$,F$+!
5-! F',:5-A! +$A,$$/! ()! -'&4,'.! /&'&$L! *',K/! @'K$43! ,(4A#.:! M1M<<! '7,$/! aJD6E! ;<=;b! '-+!
7(-/&5&4&$/! ,(4A#.:! =P! ()! &#$! &(&'.! .'-+! ',$'! ()! &#$! Q'&$,/#$+L! "#$/$! 3',K/! 3,(F5+$! 34H.57!
'77$//! 3(5-&/! &(! /(@$! ()! &#$! ,$7,$'&5(-'.! '7&5F5&5$/! &#$! Q'&$,/#$+! #'/! &(! ())$,0! #5K5-A1! H5,+!
Q'&7#5-A1! @(4-&'5-! H5K5-A1! /Q5@@5-A1! K':'K5-A1! &,'5.! ,5+5-A! '-+! /5@3.:! $-I(:5-A! &#$! +5F$,/$!
).(,'!'-+!)'4-'!()!&#$!,$A5(-L!*,5F'&$!.'-+/!7'-!H$!7(-/$,F$+!&#,(4A#!7(-/$,F'&5(-!$'/$@$-&/!
                                                        
11 *',K/!5-!&#$!Q'&$,/#$+!5-7.4+$0!J`9!8'&5(-'.!C5/&(,57!*',K1!]$/&7'F$!*,$/$,F$1!C'@5.&(-!*((.!8'&4,$!*,$/$,F$1!
B5.&(-!6$5@$,/!6'-7#!*',K1!*$+$,-'.$/!c'../!%&'&$!*',K!'-+!/$F$,'.!75&:!3',K/!a"8D!;<<MbL  
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'-+!+$$+! ,$/&,57&5(-/1! 3,$/$,F5-A!(3$-! /3'7$/! 5-!3$,3$&45&:L! "#$!C5..! D(4-&,:! J'-+!",4/&1! &#$!
8'&4,$! D(-/$,F'-7:! '-+! &#$! "$R'/! J'-+! D(-/$,F'-7:! ',$! '..! '7&5F$! 5-! &#$! *$+$,-'.$/!
Q'&$,/#$+L!Y-!&(&'.1!;M1<_^!'7,$/!',$!7(-/$,F$+W!,(4A#.:!OL[P!()!&#$!Q'&$,/#$+L!
!
B+$,7&%;<541!

"#$! &Q(! .',A$/&! @4-5753'.5&5$/! .(7'&$+! Q5&#5-! &#$! Q'&$,/#$+! ',$! 9(#-/(-! D5&:! '-+!
c,$+$,57K/H4,AL! E/! ()! ;<=;1! &#$! 3(34.'&5(-! ()! 9(#-/(-! D5&:! Q'/! =1_=G1! Q#5.$! &#'&! ()!
c,$+$,57K/H4,A! Q'/! =<1_=>! aT%! D$-/4/! `4,$'41! ;<=ObL! "#$/$! 75&5$/! ,$.:! (-! A,(4-+Q'&$,! '-+!
34@3! ),(@! &#$! D,$&'7$(4/! '-+! *'.$(S(57! 'V45)$,/L! c,$+$,57K/H4,A! ,$.5$/! (-! &#$! C57K(,:1!
X..$-H4,A$,W%'-! %'H'1! '-+! B5++.$! ",5-5&:! 'V45)$,/L! 9(#-/(-! D5&:! ,$.5$/! 3,5@',5.:! (-! &#$!
X..$-H4,A$,W%'-!%'H'!'V45)$,!aJD6E!;<<<bL!
!
*(34.'&5(-!+$-/5&:!5-!&#$!;<=<!7$-/4/!Q'/!;OL>!3$,!/V4',$!@5.$!5-!\5..$/35$!D(4-&:!'-+!=[LM!3$,!
/V4',$!@5.$!5-!`.'-7(1!7(@3',$+!&(!'!/&'&$Q5+$!^ML=!3$,!/V4',$!@5.$L!"#$!4-$@3.(:@$-&!,'&$!
Q'/!>L>P!5-!`.'-7(!D(4-&:!'-+![L;P!5-!\5..$/35$!a"$R'/!E//(75'&5(-!()!D(4-&5$/!;<=ObL!!
!
E/!@(,$!3$(3.$!@(F$!&(!&#$!"$R'/!C5..!D(4-&,:1!&#$!-'&4,$!()!.'-+#(.+5-A/!'-+!.'-+(Q-$,/!',$!
/#5)&5-AL!C5/&(,571! .',A$W/7'.$! ,'-7#5-A! '-+! )',@5-A! (3$,'&5(-/! ',$! 5-! /(@$!3.'7$/! -(Q!@5R$+!
Q5&#!/@'..$,!3',7$./!()!,$7,$'&5(-'.!,'-7#$/!'-+!#(@$!/5&$/L!J'-+!),'A@$-&'&5(-!'-+!7#'-A5-A!
(Q-$,/#53! 3'&&$,-/! #'F$! &#$! 3(&$-&5'.! &(! +,'/&57'..:! 5@3'7&! Q5.+.5)$! @(F$@$-&! '-+! #'H5&'&!
#$'.&#L! Y-! `.'-7(! '-+! \5..$/35$! 7(4-&5$/! &#$! -4@H$,! ()! '7,$/! 5-! /@'..! )',@/! 5-7,$'/$+!
+,'@'&57'..:! H$&Q$$-! =^^_! '-+! ;<<_L! \5..$/35$! D(4-&:! /'Q! '! [GP! 5-7,$'/$! 5-! '7,$/! #$.+! 5-!
&,'7&/!()!=<<!'7,$/!(,!/@'..$,!5-!&#'&!=<!:$',!3$,5(+1!Q#5.$!`.'-7(!D(4-&:!/'Q!>[P!5-7,$'/$!(F$,!
&#$! /'@$! &5@$! 3$,5(+L! "#5/! 3,(.5)$,'&5(-! ()! /@'..! 3',7$./! A$-$,'..:! 5-+57'&$/! A,(Q&#! 5-! &#$!
-4@H$,!()!.'-+(Q-$,/!Q#(!+(!-(&!@'K$!'!.5F5-A!())!&#$5,!.'-+L!"#5/!7'-!3,(F5+$+!-$$+$+!,$/&!
),(@!A,'S5-A!'-+!)',@5-A!3,$//4,$/1!H4&!7'-!'./(!,'5/$!.'-+!F'.4$!'-+!#'F$!5@3.57'&5(-/!(-!&#$!
/3,$'+!()!H,4/#!/3$75$/L!!!
!

657#&+!8P9!.<%/7+1!0,!S7&54#*0#&%*!L%/3!S4&+%7+!%/3!W%*#+!5/!(X,!=+3+&/%*+1!.,#/05+1!
!

! S4&+1!5/!&%/4<+1!Y!8PP!%4&+1!

Z5/!0<,#1%/31!,-!%4&+1[!

S7&54#*0#&%*!L%/3!W%*#+!!

Z\!;+&!%4&+[!

! =^^_! ;<<_! =^^_! ;<<_!
`.'-7(!D(4-&:! ^1=_<! =[1=^;! k=1;MG! k_1>O<!
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)(,!7(@3',5/(-!(-!#(Q!&#$!Q'&$,/#$+!#'/!7#'-A$+L!"#$!JD6E!#'/!'!+$/5,$!&(!H$&&$,!4-+$,/&'-+!
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aJD6E!;<=;bL!6(4A#.:!m!()!&#$/$!/3,5-A/!',$!.(7'&$+!'&!&#$!$'/&$,-!$+A$!()!&#$!H'/5-!5-!",'F5/!
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5-)(,@'&5(-!/#',5-A1!@(-5&(,5-A!'-+!,$/$',7#!(-!&#$! .'-+!@'-'A$@$-&!&((./!@(/&!7(@@(-.:!
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'++5&5(-1! "*]N! #'/! 5+$-&5)5$+! -4@$,(4/! &#,$'&/! &(! $7(/:/&$@! #$'.&#! 5-! 5&/! ;<=;! "$R'/!
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As the demand for water increases in the area, the city of Fredericksburg may experience water supply problems
due to competition for water. The Hill Country Undergroud Water Conservation District understands the impor-
tance of water conservation efforts and intends to pursue these efforts. The regional water plan for addressing this
shortage is based on the approved Water Management Plan for the Hill Country Underground Water Conservation
District and includes the following alternatives.

! Aquifer Storage and Recovery (ASR) — This alternative would entail constructing a raw water intake
structure and pump station on the Pedernales River (the use of shallow alluvial wells near the river is also
being evaluated), a surface water treatment plant, transmission pipelines, and an ASR well. The LCRA
completed a Phase 1 study for a small system with a capacity of 1,120 acre-feet per year. The anticipated
capital expenditure necessary to implement a system this size is $8 million. The expected annual expen-
ditures would be $900,000 including $350,000 for operations and maintenance. The anticipated unit cost
of water for this alternative is $839 per acre-foot. The Hill Country Underground Water Conservation
District intends to conduct more studies of this alternative, including the ability to increase the capacity
of the system.

! Development of Additional Groundwater Resources— As additional subdivisions are developed in the
county, these subdivisions would drill additional wells to meet their demands. Depending upon where the
subdivisions are developed, the aquifer may be depleted in certain areas of the county. When this occurs,

TABLE 3-7

CURRENT AND FUTURE WATER DEMAND IN GILLESPIE AND BLANCO COUNTIES

Annual Water Demand (acre- feet)
Water Demand Category 1990 2000 2010 2020 2030 2040 2050

Blanco County
Municipal (Excluding City of Blanco) 677  985  1,130  1,285  1,424  1,482  1,493  
Irrigation 483  458  435  413  392  362  353  
Livestock 553  670  670  670  670  670  670  
Mining -  13  9  5  1  -  -  
Manufacturing -  -  -  -  -  -  -  
Total 1,713  2,126  2,244  2,373  2,487  2,514  2,516  

Gillespie County
Municipal 3,154  4,130  4,259  4,487  4,675  5,268  5,768  
Irrigation 2,000  1,184  1,169  1,154  1,139  1,124  1,110  
Livestock 1,056  1,294  1,294  1,294  1,294  1,294  1,294  
Mining 14  5  3  1  -  -  -  
Manufacturing 451  502  556  608  657  727  795  
Total 6,675  7,115  7,281  7,544  7,765  8,413  8,967  

Total
Municipal 3,831  5,115  5,389  5,772  6,099  6,750  7,261  
Irrigation 2,483  1,642  1,604  1,567  1,531  1,486  1,463  
Livestock 1,609  1,964  1,964  1,964  1,964  1,964  1,964  
Mining 14  18  12  6  1  -  -  
Manufacturing 451  502  556  608  657  727  795  

Grand Total 8,388  9,241  9,525  9,917  10,252 10,927 11,483 

Municipal category includes residential and commercial use
Source:  Texas Water Development Board
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it is anticipated that development will move to areas of the county with remaining groundwater, or
groundwater from other areas of the county will be piped to the location of new subdivisions. Since the
location of new subdivisions and their relative density cannot be predicted, it is not feasible to develop an
opinion of probable costs for the development of additional groundwater resources.

3.7 SUMMARY AND CONCLUSIONS

This evaluation of the hydrology of the Pedernales River watershed has included a review and analysis of avail-
able data on climate, vegetation, geology, surface hydrology and groundwater hydrology. The following conclusions
summarize the evaluation’s findings:

1. No significant changes have occurred in the historical climate patterns within the watershed, including
precipitation frequency, duration and intensity.

2. Changes in the historical vegetation of the watershed have not been dramatic. Based on first-hand
accounts of the vegetation during the 18th and 19th centuries, the area most likely was predominantly
woodland stands of juniper and oak, with prairies and grassy areas common throughout the region. There
is no clear indication that brush or tree cover in the watershed is significantly more extensive today than
it was historically.

3. Good quality data on stream flow have been collected from the USGS gauging station on the Pedernales
River at Johnson City continuously since 1939 (i.e., 61 years). Continuous flow data is available for the
USGS stream gauge at Fredericksburg from 1979 to present (i.e., 21 years).

4. The available stream flow data show that no major changes have occurred in stream characteristics dur-
ing the period of record.

5. Water levels in aquifers in the watershed have historically risen and fallen in response to rainfall patterns
and artificial withdrawals. No systematic declines in aquifer water levels is indicated, except for the
Hickory aquifer.

6. The Pedernales River is naturally a “gaining” stream (i.e., flow increases downstream). The river general-
ly gains flow by the discharge of groundwater to the river. Groundwater contributions come from head-
water springs issuing from the base of the Edwards aquifer on its main stem and along some tributaries,
the Middle Trinity aquifer through its tributaries and seepage into alluvium, and from springs and seeps
originating from Cretaceous and Paleozoic aquifers.

7. Soils formed on Cretaceous and Paleozoic rock units exposed on the upper and lower slopes of the river
valley are typically thin, rocky, and generally conducive to groundwater recharge. Soils across the valley
bottom are generally thicker and less conducive to groundwater recharge.

8. Water supply shortages are projected to occur in the basin because of increased water demand. groundwa-
ter availability in rural areas of Gillespie County is a particular concern. Brush management could help off-
set supply deficits. Further, the population in the Lower Colorado River basin is projected to more than dou-
ble over the next 50 years. This projected increase in population is the principal factor behind a projected
increase in total water demand in the basin from approximately 1.1 million acre-feet in the year 2000 to 1.4
million acre-feet in the year 2050.
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E! _>W'7,$! 3,$/$,F$! .(7'&$+! I4/&! (4&/5+$! ()! E4/&5-1! ]$/&7'F$! 24&+((,! N5/7(F$,:! D$-&$,!
ac(,@$,.:!]$/&7'F$!*,$/$,F$b!5/!7(@@5&&$+!&(!5-/35,5-A!3$(3.$!&(!+$F$.(3!'!.5)$.(-A!3,'7&57$!()!
$-I(:5-A! '-+! 3,(&$7&5-A! -'&4,$L! ]$/&7'F$! #(/&$+! M1<<<! /7#((.! 7#5.+,$-! )(,! $+47'&5(-'.!
3,(A,'@5-A! 5-! ;<=;L! "#$! J(Q$,! *$+$,-'.$/! %&$Q',+/#53! 6(4-+&'H.$! 7(-F$-$/! ,$A4.',.:! &(!
$R3.(,$!&(357/!5-!7(-/$,F'&5(-!'.(-A!&#$!*$+$,-'.$/L!!
!
!
!
!
!
!
!
!
!
!
!
!
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H+-+&+/4+!L510!

!
E,@/&,(-A!]LXL1!'-+!n(4-A!XLJL!;<<;L!]#5&$W&'5.$+!+$$,!@'-'A$@$-&!5-!&#$!"$R'/!C5..!D(4-&,:L!
"$R'/!*',K/!'-+!]5.+.5)$!6$3(,&!]_<<<WM;ML!%@5&#!%7#((.!6('+1!E4/&5-1!"$R'/L!
!
E/#Q(,&#1!9(#-!'-+!c.(,$/1!6(H$,&L!=^^=L!N$.5-$'&5(-!D,5&$,5'!)(,!&#$!B'I(,!'-+!B5-(,!EV45)$,!
B'3/!()!"$R'/L!"$R'/!]'&$,!N$F$.(3@$-&!`(',+!J*W;=;L!E4/&5-1!"$R'/L!!
!
`'..1!J'4,'!'-+!"':.(,1!B$.5-+'L!;<<OL!`,4/#!B'-'A$@$-&0!B:&#/!'-+!c'7&/L!H2O*'$2.(2%-1!
L(C(2/(!J;2)L!E77$//$+!),(@!QQQL$-F5,(-@$-&'.+$)$-/$L(,A!!!!!
!
`5,-H'4@1!9L%L1!]5-$@5..$,1!?L2L1!%#$-1!JL1!B4-/&$,1!DLJL1!]5.7(R1!`L*L1!'-+!]5.K5-/1!6L8L!;<<_L!
E//(75'&5(-/!()!Q'&$,/#$+!F$A$&'&5(-!'-+!$-F5,(-@$-&'.!F',5'H.$/!Q5&#!)5/#!'-+!7,':)5/#!
'//$@H.'A$/!5-!#$'+Q'&$,!/&,$'@/!()!&#$!*$+$,-'.$/!65F$,1!"$R'/L!6*O('!6(/(-'&#!-2)!
7BB1*&-%*$2/!;O0^_^W^^GL!!
!
`.'-7(W*$+$,-'.$/!\,(4-+Q'&$,!D(-/$,F'&5(-!N5/&,57&!a\DNbL!;<=OL!\,(4-+Q'&$,!B'-'A$@$-&!
*.'-L!E77$//$+!),(@!QQQLH.'-7(7(4-&:A,(4-+Q'&$,L(,A!!
!
`(Q.$/1!NL!XL!'-+!E,/4))51!"L!JL!=^^OL!?',/&!'V4'&57!$7(/:/&$@/!()!&#$!X+Q',+/!*.'&$'4!,$A5(-!()!
7$-&,'.!"$R'/1!T%E0!E!7(-/5+$,'&5(-!()!&#$5,!5@3(,&'-7$1!&#,$'&/!&(!&#$5,!$R5/&$-7$1!'-+!$))(,&/!
)(,!&#$5,!7(-/$,F'&5(-L!EV4'&57!D(-/$,F0!B',L!c,$/#QL!X7(/:/&L1!O0!O=_gO;^L!
!
`,('+1!":/(-L!;<=<L!"#$!T-K-(Q-!65F$,!()!D$-&,'.!"$R'/0!E!7#','7&$,5S'&5(-!()!&#$!9'@$/!65F$,1!
5&/!/3,5-A/!'-+!5&/!Q'&$,/#$+L!X-F5,(-@$-&'.!N$)$-/$!c4-+L!E4/&5-1!"qL!
!
\'/K5..1!B$.5//'L!;<=OL!"$R'/!J'-+!D(-/$,F'-7:U/!-$Q!J'-+!)(,!]'&$,!5-5&5'&5F$!'5@/!&(!3,(&$7&!
K$:!Q'&$,/#$+/L!5;1%;'(.-B!7;/%*2F!E77$//$+!),(@!
#&&30ii'4/&5-L74.&4,$@'3L7(@i-$Q/i5--(F'&5(-i<_W;[W=OW&$R'/W.'-+W7(-/$,F'-7:W'--(4-7$/W
.'-+W)(,WQ'&$,W5-5&5'&5F$i!!
!
?,$4&$,1!T,/!*L1!"':/1!B',K!6L1!'-+!D(--$,1!9L!657#',+L!;<<[L!J'-+(Q-$,!Q5..5-A-$//!&(!
3',&5753'&$!5-!'!"$R'/!H,4/#!,$+47&5(-!3,(A,'@L!,$;'2-1!$C!6-2D(!G-2-D(.(2%!>_!aOb0!;O<W;O_L!!
!
J`\W\4:&(-!E//(75'&$/L!;<<_L!6$3(,&!(-!&#$!\,(4-+Q'&$,!EF'5.'H5.5&:!B(+$.!)(,!&#$!
X..$-H4,A$,!EV45)$,!5-!%(4&#$'/&!\5..$/35$!D(4-&:1!"$R'/L!E4/&5-1!"$R'/L!
!
J$)).$,1!9(#-!9L!;<=<L!c',@$,/1!6'-7#$,/1!&#$!J'-+!'-+!&#$!c'../0!E!C5/&(,:!()!&#$!*$+$,-'.$/!c'../!
E,$'1!=M><W=^_<L!A(P-/!"-'V/!-2)!=*1)1*C(!L(B-'%.(2%F!E77$//$+!),(@!
#&&30iiQQQL&3Q+L/&'&$L&RL4/i!!
!
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J(3$/1!p57$-&$!JL!'-+!2.5F$,1!J$(-',+!JL!;<<ML!Y-&$A,'&$+!E//$//@$-&!()!&#$!*$+$,-'.$/!
]'&$,/#$+0!n$',!=!c5-'.!6$3(,&L!6*O('!?</%(./!R2/%*%;%(L!"$R'/!%&'&$!T-5F$,/5&:1!%'-!B',7(/L!=O!!!
!
JD6E!aJ(Q$,!D(.(,'+(!65F$,!E4&#(,5&:bL!;<<<L!*$+$,-'.$/!65F$,!]'&$,/#$+!`,4/#!D(-&,(.!
E//$//@$-&!'-+!c$'/5H5.5&:!%&4+:L!E77$//$+!),(@!
#&&30iiQQQL&//Q7HL&$R'/LA(Fi)5.$/i+(7/iH,4/#i)$'/5H5.5&:/&4+5$/ic%rJD6Er;<<<L3+)!!
!
JD6E!aJ(Q$,!D(.(,'+(!65F$,!E4&#(,5&:bL!;<=;L!*$+$,-'.$/!65F$,!]'&$,/#$+!3(/&$,L!E77$//$+!
),(@!#&&30ii@'3/L.7,'L(,Ai+$)'4.&L'/3RsB'3":3$t]'&$,/#$+P;<*(/&$,/!!
!
B$'+(Q/!D$-&$,!)(,!]'&$,!'-+!&#$!X-F5,(-@$-&L!;<=OL!*$+$,-'.$/!65F$,!]'&$,/#$+!N'&'!
6$3(,&0!N,')&L!"$R'/!%&'&$!T-5F$,/5&:L!!
!
2.$-57K1!?$5&#!JL1!?,$4&$,1!T,/!*L1!'-+!D(--$,1!9L!657#',+L!;<<>L!"$R'/!.'-+(Q-$,!3$,7$3&5(-/!
,$A',+5-A!$7(/:/&$@!/$,F57$/!'-+!7(/&W/#',5-A!.'-+!@'-'A$@$-&!3,(A,'@/L!H&$1$D*&-1!
H&$2$.*&/!>O0;[_W;G<L!
!
2Q$-/1!BL!?$5&#1!J:(-/1!6(H$,&!?L1!'-+!E.$I'-+,(1!D#,5/!JL!;<<GL!6'5-)'..!3',&5&5(-5-A!Q5&#5-!
/$@5',5+!I4-53$,!7(@@4-5&5$/0!$))$7&/!()!$F$-&!/5S$!'-+!7'-(3:!7(F$,L!Y<)'$1$D*&-1!"'$&(//(/!
;<0!O=_^WO=M^L!!
!
*$,K5-1!9(/#4'#!%L1!%#'&&47K1!u'7#',:!6L1!`$'-1!*,$/&(-!"L1!'-+!`(--$,1!"5@(&#:!CL!;<=<L!
B(F$@$-&!'-+!B57,(#'H5&'&!E//(75'&5(-/!()!\4'+'.43$!`'//!5-!"Q(!"$R'/!65F$,/L!Z$'%#!
7.('*&-2!,$;'2-1!$C!J*/#('*(/!G-2-D(.(2%!O<0OOW[GL!!
!

%@:,.1!p5F5'-!X.5S'H$&#L!;<=OL!*$+$,-'.$/!65F$,L!Y-2)W$$V!$C!A(P-/![21*2(F!*4H.5/#$+!H:!&#$!
"$R'/!%&'&$!C5/&(,57'.!E//(75'&5(-L!E77$//$+!),(@!
#&&30iiQQQL&/#'(-.5-$L(,Ai#'-+H((Ki(-.5-$i',&57.$/i,-3<O!!
!

"$R'/!E//(75'&5(-!()!D(4-&5$/L!;<=OL!"$R'/!D(4-&:!*,()5.$/L!E77$//$+!),(@!
#&&30iiQQQL&R753L(,Ai&'7i7$-/4/iD(4-&:*,()5.$/L3#3!!
!
"$R'/!J'-+!",$-+/L!;<<_L!"$R'/!EoB!Y-/&5&4&$!()!6$-$Q'H.$!6$/(4,7$/L!E77$//$+!),(@!
#&&30ii&$R'/.'-+&,$-+/L(,Ai;<<_i=<:,&,$-+/L'/3R!!
!
"DXh!a"$R'/!D(@@5//5(-!(-!X-F5,(-@$-&'.!h4'.5&:bL!;<=>L!!]'&$,!65A#&/!N'&'H'/$L!E77$//$+!
),(@!#&&3/0iiQQQL&7$VL&$R'/LA(Fi3$,@5&&5-AiQ'&$,r,5A#&/iQ,r+'&'H'/$/L#&@.!!
!
"8D!a"#$!8'&4,$!D(-/$,F'-7:bL!;<<_L!D(-/$,F'&5(-!*.'-!)(,!&#$!*$+$,-'.$/!65F$,!]'&$,/#$+L!!
!
"8D!a"#$!8'&4,$!D(-/$,F'-7:bL!;<<ML!*$+$,-'.$/!65F$,!*,(I$7&0!7(@@4-5&:WH'/$+!7(-/$,F'&5(-!
()!'!"$R'/!C5..!D(4-&,:!&,$'/4,$L!E77$//$+!),(@!-'&4,$L(,Ai&$R'/L!!

                                                        
13 The River Systems Institute is now the Meadows Center for Water and the Environment. 
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!
"*]N!a"$R'/!*',K/!'-+!]5.+.5)$!N$3',&@$-&bL!;<<ML!"$R'/!X7(.(A57'.!%:/&$@/!D.'//5)57'&5(-!
*,(I$7&0!*#'/$!=L!E77$//$+!),(@!
#&&3/0ii&3Q+L&$R'/LA(Fi.'-+Q'&$,i.'-+i@'3/iA5/i&$/73i5-+$RL3#&@.!!
!
"*]N!a"$R'/!*',K/!'-+!]5.+.5)$!N$3',&@$-&bL!;<=;L!"$R'/!D(-/$,F'&5(-!E7&5(-!*.'-!;<=;!g!
;<=G0!X+Q',+/!*.'&$'4!C'-+H((KL!X+5&(,1!]$-+:!D(--'..:1!"$R'/!D(-/$,F'&5(-!E7&5(-!
*.'-!D((,+5-'&(,L!E4/&5-1!"$R'/L!
!
"%%]D`!a"$R'/!%&'&$!%(5.!'-+!]'&$,!D(-/$,F'&5(-!`(',+bL!;<=;L!]'&$,!%433.:!X-#'-7$@$-&!
*,(A,'@!;<=;!E--4'.!6$3(,&L!E77$//$+!),(@!#&&30iiQQQL&//Q7HL&$R'/LA(Fi,$3(,&/jQ/$3!
!
"%%]D`!a"$R'/!%&'&$!%(5.!'-+!]'&$,!D(-/$,F'&5(-!`(',+bL!;<=<L!`,4/#!D(-&,(.!*,(A,'@!;<=<!
E--4'.!6$3(,&L!E77$//$+!),(@!#&&30iiQQQL&//Q7HL&$R'/LA(Fi,$3(,&/jQ/$3!!
"]N`!a"$R'/!]'&$,!N$F$.(3@$-&!`(',+bL!;<=[L!;<=G!6$A5(-'.!]'&$,!*.'-!*(34.'&5(-!'-+!
]'&$,!N$@'-+!*,(I$7&5(-/L!E77$//$+!),(@!
#&&30iiQQQL&Q+HL/&'&$L&RL4/iQ'&$,3.'--5-Ai+'&'i3,(I$7&5(-/i;<=_i3(33,(IL'/3!!
!
T-5&$+!%&'&$/!D$-/4/!`4,$'4L!;<=;L!E@$,57'-!c'7&)5-+$,L!E77$//$+!),(@!
#&&30ii)'7&)5-+$,;L7$-/4/LA(Fi)'7$/i-'FiI/)i3'A$/i5-+$RLR#&@.!!
!
T-5&$+!%&'&$/!N$3',&@$-&!()!EA,574.&4,$L!;<<_L!D$-/4/!()!EA,574.&4,$L!E77$//$+!),(@!
#&&30iiQQQL'A7$-/4/L4/+'LA(Fi*4H.57'&5(-/i;<<_ic4..r6$3(,&ip(.4@$r=1rD#'3&$,r;rD(4-&:
rJ$F$.i"$R'/i!!
!

]$-5A$,1!NL!=^M[L!"#$!$R3.(,$,/U!"$R'/0!&#$!.'-+!'-+!Q'&$,/L!X'K5-!*4H.57'&5(-/1!Y-7L!E4/&5-1!
"$R'/L!
!
!
!
!
!
!
!
!


