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C3/4/5-+!%2!1&44%$)6'0!/!1+-2D1&1)/6'6'0.!-%3/--8!3%::%'!5%$+/-!2%$+1)E!

AF&:&-/)67+!?'76$%':+')/-!G/'/0+:+')!#11%36/)6%'.!HIIJB;!

>%!:++)!0%7+$':+')!$+X&6$+:+')1.!:6'6'0!3%:4/'6+1!*/7+!5++'!

3/$$86'0!%&)!$+3-/:/)6%'!/3)676)6+1!/'(!$+1+/$3*!6')%!'+,!$+3-/:/)6%'!

:+)*%(1!2%$!:/'8!8+/$1;!>*+!&1+!%2!1)%3T46-+1!)%!1)%$+!1&$2/3+!1%6-!/'(!
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"H!

%7+$5&$(+'!61!/!3%::%'!4$/3)63+!6'!$+3-/:/)6%'.!/'(!:%1)!$+3-/:/)6%'!

4$%^+3)1!&1+!:/)+$6/-!)*/)!*/1!5++'!1)%$+(!6'!1)%3T46-+1!2%$!:/'8!8+/$1!

AgOi[F!"JJLM!G3G6--/'!+)!/-;!HIIRB;!>*+!76/56-6)8!%2!)*+!1++(1!6'!)*+1+!

1)%3T46-+1!61!7+$8!-%,.!'+3+116)/)6'0!1++(6'0!/'(!4-/')6'0!2%$!/--!4-/')!14+36+1!

)*/)!/$+!(+16$+(!%'!)*+!$+3-/6:+(!16)+!AG/3j+'V6+!/'(!W/+)*!HIIJB;!>*+!&1+!

%2!1)%3T46-+(!2%$+1)!2-%%$!:/)+$6/-!61!'%,!T'%,'!)%!5+!/!-+11!)*/'!6(+/-!

4$/3)63+!2%$!/3*6+76'0!$+0+'+$/)6%'!%2!'/)&$/-!4-/')!3%::&'6)6+1.!/'(!

%4+$/)6%'1!)*/)!(%!'%)!$+X&6$+!)*+!&1+!%2!1)%3T46-6'0!/'(!1++(6'0!3%&-(!5+!

:%$+!+22+3)67+!6'!/3*6+76'0!/!'/)&$/-D-6T+!2%$+1);!

='!"JJL.!)*+!g6-!O/'(1!i+0+)/)6%'![+3-/:/)6%'!F%::6))++!AgOi[FB!

3$+/)+(!/!(%3&:+')!)*/)!%&)-6'+(!0&6(+-6'+1!2%$!)*+!$+3-/:/)6%'!%2!2%$+1)1!6'!

)*+!#)*/5/13/!g6-!O/'(1![+06%';!>*+1+!0&6(+-6'+1!/$+!,6(+-8!2%--%,+(!58!

6'(&1)$8!,*+'!&'(+$)/T6'0!$+3-/:/)6%';!>*+!0&6(+-6'+1!%&)-6'+!(622+$+')!

)84+1!A+;0;!4+/)D:6'+$/-!:69B!/'(!(+4)*1!A+;0;!"P!)%!PI!3:B!%2!1%6-!3/41!)*/)!

3/'!5+!&1+(!)%!3%7+$!%7+$5&$(+'!6'!$+3-/:/)6%';!>*+!4&$4%1+!%2!)*+!1%6-!3/41!

61!)%!/3*6+7+!/'!/44$%4$6/)+!1%6-!3/4/56-6)8!$/)6'0!)%!2/36-6)/)+!1%6-!

(+7+-%4:+')!/'(!4-/')!3%::&'6)8!+1)/5-61*:+')!/)!$+3-/:/)6%'!16)+1;!>*+!

&1+!%2!3/4!)84+!/'(!(+4)*!(+4+'(1!&4%'!)*+!4$%4+$)6+1!%2!)*+!&'(+$-86'0!

:/)+$6/-.!,6)*!:/)+$6/-!)*/)!3%&-(!*/7+!:%$+!/(7+$1+!+22+3)1!&4%'!7+0+)/)6%'!

$+X&6$6'0!)*+!)*63T+$!3/4!/44-63/)6%'!(+4)*1!AgOi[F!"JJLB;!!

[%,-/'(!+)!/-;!AHIIJB!3%'(&3)+(!/!1)&(8!)%!6'7+1)60/)+!)*+!%&)3%:+!

%'!16)+1!$+3-/6:+(!,6)*!+6)*+$!1&51%6-!%$!/!:69+(!4+/)D:6'+$/-!1%6-!3/4;!>*+8!
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2%&'(!)*/)!)*+$+!,+$+!7/$86'0!(+0$++1!%2!1&33+11!6'!+1)/5-61*6'0!'/)&$/-D-6T+!

+3%181)+:1;!>*+8!$+4%$)!)*/)!)*+!:%1)!1&33+112&-!$+3-/:/)6%'!)+3*'6X&+!

6'7%-7+(!&16'0!/!4+/)D:6'+$/-!:69)&$+!/1!/!1%6-!3/4!/'(!$+4+/)+(-8!2+$)6-6V6'0;!

N%,+7+$.!)*+8!2%&'(!)*/)!)*+!$+3-/6:+(!16)+1!6'!)*+6$!1)&(8!,+$+!'%)!

/3*6+76'0!)*+!1/:+!4$%(&3)676)8!/1!'/)&$/-!2%$+1)1;&>*61!3%'3-&16%'!-+(!)%!)*+!

$+/-6V/)6%'!)*/)!)*+$+!,/1!/!'++(!2%$!/'!6:4$%7+(!:+)*%(!2%$!$+3-/6:6'0!

2%$+1)1;!

[+3+')-8.!2%$+1)!2-%%$!:/)+$6/-!A1%:+)6:+1!/-1%!$+2+$$+(!)%!/1!cSNB.!

,*63*!3%'161)1!%2!)*+!&44+$!:6'+$/-!1%6-!*%$6V%'1!/'(!)*+!)%4!-/8+$!%2!)*+!

2%$+1)!2-%%$.!l:/(+!&4!%2!)*+!-6))+$.!2+$:+')6'0!-6))+$.!/'(!*&:&1!-/8+$1!A@/$m!

+)!/-;!"JJYBn!*/1!5++'!1&00+1)+(!/1!/!3/446'0!:/)+$6/-!2%$!$+3-/:/)6%'!

AG/3T+'V6+!/'(!W/+)*!HIIRB;!>*+!:/6'!5+'+26)!%2!&16'0!)*+!2%$+1)!2-%%$!

:/)+$6/-!2%$!$+3-/:/)6%'.!$/)*+$!)*/'!)*+!)$/(6)6%'/-!1&51%6-!%$!/!4+/)D:6'+$/-!

:69)&$+.!61!)*/)!)*+!2%$+1)!2-%%$!:/)+$6/-!3/'!4$%76(+!/!(67+$1+!1%&$3+!%2!

4$%4/0&-+1!2%$!$+D+1)/5-61*:+')!%2!7+0+)/)6%'!6'!$+3-/6:+(!-/'(1!AG/3T+'V6+!

/'(!W/+)*!HIIJB;!#!1)&(8!58!G/3T+'V6+!/'(!W/+)*!AHIIJB!/)!/!$+3-/6:+(!16)+!

6'!)*+!#)*/5/13/!g6-!O/'(1![+06%'!3%'3-&(+(!)*/)!2%$+1)!2-%%$!,/1!/!5+))+$!

1&51)$/)+!)*/'!4+/)!2%$!)*+!+1)/5-61*:+')!%2!/!1&33+112&-!&4-/'(!7+0+)/)6%'!

3%::&'6)8;!>*61!3%'3-&16%'!,/1!5/1+(!%'!)*+!*60*+$!14+36+1!$63*'+11!/'(!

/5&'(/'3+!/)!16)+1!$+3-/6:+(!,6)*!2%$+1)!2-%%$!:/)+$6/-;!#((6)6%'/--8.!6)!,/1!

2%&'(!)*/)!)*61!:/)+$6/-!4$%76(+(!:%$+!/7/6-/5-+!'&)$6+')1!2%$!4-/')1.!/-%'0!

,6)*!/!1%&$3+!%2!/44$%4$6/)+!&4-/'(!'/)67+!4-/')!4$%4/0&-+1!A/1!3%:4/$+(!

,6)*!)*+!4+/)D:6'+$/-!:69!)*/)!3%')/6'+(!4-/')!4$%4/0&-+1!5+))+$!/(/4)+(!)%!



!

!

"]!

,+))+$!-%,-/'(!16)+1B;!N%,+7+$.!$+1+/$3*!6')%!)*+!&1+!%2!)*61!:/)+$6/-!/1!/!

$+3-/:/)6%'!)%%-!*/1!2%&'(!)*/)!62!)*61!:/)+$6/-!61!1)%3T46-+(!2%$!/1!-6))-+!/1!)+'!

:%')*1.!)*+!76/56-6)8!%2!)*+!4$%4/0&-+1!,6)*6'!)*+!:/)+$6/-!160'6263/')-8!

(+3$+/1+1!A=7+$1%'!/'(!Q/-6!"JLHM!j%3*!+)!/-;!"JJ\M![%T63*!+)!/-;!HIIIM!

G/3T+'V6+!/'(!W/+)*!HIIJB;!>*+$+2%$+.!)*61!:/)+$6/-!3%&-(!5+!:&3*!:%$+!

&1+2&-!6'!)$/'12+$$6'0!'/)67+!4$%4/0&-+1!)%!$+3-/:/)6%'!16)+1!62!6)!61!'%)!

1)%3T46-+(!1%!)*/)!)*+!4$%4/0&-+1!3/'!:/6')/6'!)*+6$!76/56-6)8;!='!/((6)6%'.!)*+!

%4+$/)6%'/-!$+/-6)8!%2!&16'0!2%$+1)!2-%%$!/1!/!3/446'0!:/)+$6/-!61!1)6--!6'!

X&+1)6%';!>*+!+X&64:+')!$+X&6$+(!)%!3/$$8!%&)!)*61!4$%3+11!/)!/'!%4+$/)6%'/-!

13/-+!61!7+$8!-/$0+.!/'(!)*+!-6:6)+(!1)&(6+1!)*/)!*/7+!/))+:4)+(!)%!&1+!2&--D

16V+(!+X&64:+')!*/7+!$+4%$)+(!1+$6%&1!-6:6)/)6%'1!,6)*!5%)*!)*+!1/-7/0+!/'(!

4-/3+:+')!4$%3+(&$+1!Aj%3*!+)!/-;!"JJ\M!G/3T+'V6+!/'(!W/+)*!HIIJB;!=)!61!2%$!

)*61!$+/1%'!)*/)!2&$)*+$!$+1+/$3*!6')%!(6$+3)!4-/3+:+').!%$!2%$+1)!2-%%$!

)$/'12+$.!61!$+X&6$+(!)%!(+)+$:6'+!*%,!)%!5+1)!3/$$8!6)!%&)!/)!/'!%4+$/)6%'/-!

13/-+.!/'(!)%!5+))+$!&'(+$1)/'(!)*+!4%)+')6/-!+3%-%063/-!/(7/')/0+1!%2!)*+!

:+)*%(;!

O4+36263!0%/-1!%2!$+3-/:/)6%'!*/7+!+7%-7+(!%7+$!)6:+!/1!$+1+/$3*!

$+7+/-1!:%$+!6'2%$:/)6%'!/5%&)!*%,!+3%181)+:1!2&'3)6%'!/'(!$+14%'(!)%!

(622+$+')!)84+1!%2!)$+/):+')1;!>*+!%7+$/--!0%/-.!*%,+7+$.!*/1!$+:/6'+(!)*+!

1/:+h!)%!$+)&$'!(61)&$5+(!/$+/1!)%!/!:%$+!'/)&$/-!1)/)+;!>%!(/)+.!$+3-/:/)6%'!

$+1+/$3*!,/1!3%'(&3)+(!%'!6'(676(&/-!+3%181)+:!3%:4%'+')1!1&3*!/1!4$%4+$!

:/'/0+:+')!%2!)*+!1%6-!4$%4+$)6+1!Ab7%:&8/!+)!/-;.!HIIJB!%$!1%6-!)84+!

AG3G6--/'!+)!/-;.!HIIRM![%,-/'(!+)!/-;.!HIIJB!5&)!(6(!'%)!/3T'%,-+(0+!)*+!
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6')+$3%''+3)+('+11!%2!)*+!3%:4%'+')1!/'(!*%,!)*+8!6')+$/3)!6'!)*+!

+3%181)+:;!N%,+7+$.!$+1+/$3*+$1!*/7+!5+0&'!)%!$+3%0'6V+!)*+!6:4%$)/'3+!%2!

-%%T6'0!/)!)*+!+3%181)+:!/1!/!,*%-+!/'(!)*61!*/1!-+(!)%!0$+/)+$!6')+$+1)!6'!

+1)/5-61*6'0!&'(+$1)%$8!7+0+)/)6%'!6'!/!2%$+1);!>*+!&'(+$1)%$8!61!)*+!:%1)!

(67+$1+!7+0+)/)67+!3%:4%'+')!%2!)*+!5%$+/-!2%$+1)!AN/-4+$'!/'(!O46+1!"JJPB;!

=)!4$%76(+1!2%%(!/'(!*/56)/)!2%$!%)*+$!2%$+1)!%$0/'61:1!/'(!6)!4-/81!/!-/$0+!

4/$)!6'!'&)$6+')!383-6'0!/'(!%)*+$!+3%181)+:!4$%3+11+1!AK/$6+!"JLIM!Q*6))-+!

+)!/-;!"JJRM!G/3(%'/-(!/'(!S+''6/T!HIIRB;!>*+!&1+!%2!2%$+1)!2-%%$!:/)+$6/-!6'!

$+3-/:/)6%'!3%&-(!*+-4!)%!$+D+1)/5-61*!/!:%$+!C'/)&$/-E!2%$+1)!+3%181)+:;!>*+!

&1+!%2!2%$+1)!2-%%$!/1!/!:+/'1!)%!+9/:6'+!)*+!2%$+1)!+3%181)+:!/1!/!,*%-+!

$+3%0'6V+1!)*/)!)*+!0%/-!%2!/!$+3-/:/)6%'!4$%^+3)!1*%&-(!'%)!%'-8!5+!)%!1+$7+!

%'+!*&:/'!4&$4%1+!A2%$!+9/:4-+.!)%!$+3-/6:!)%!/0$63&-)&$/-!-/'(B.!5&)!6'1)+/(!

)*/)!$+3-/6:6'0!)%!/!2&'3)6%'/-!2%$+1)!+3%181)+:!3/'!4$%76(+!/!,6(+!7/$6+)8!%2!

+3%-%063/-!0%%(1!/'(!1+$763+1!2$%:!,*63*!*&:/'1!/'(!%)*+$!%$0/'61:1!3/'!

5+'+26);!!

F&$$+')!2%$+1)!$+3-/:/)6%'!$+1+/$3*!

F&$$+')!$+1+/$3*!6'!2%$+1)!$+3-/:/)6%'!*/1!/6:+(!/)!/(($+116'0!)*+1+!

3*/--+'0+1;!=)!61!T'%,'!)*/)!1&33+112&-!$+3-/:/)6%'!:/8!$+-8!%'!)*+!/56-6)8!)%!

6')$%(&3+!76/5-+!'/)67+!4-/')!4$%4/0&-+1!)%!)*+!$+3-/:/)6%'!16)+.!/'(!)%!

4$%76(+!)*+!4$%4/0&-+1!,6)*!/44$%4$6/)+!1%6-!:%61)&$+!/'(!'&)$6+')!

3%'(6)6%'1!AG/3T+'V6+!/'(!W/+)*!HIIJB;!>%!/3*6+7+!)*61.!$+1+/$3*+$1!*/7+!

)+1)+(!)*+!&1+!%2!2%$+1)!2-%%$!:/)+$6/-!%'!$+3-/:/)6%'!16)+1.!,6)*!4$%:616'0!
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$+1&-)1;!N%,+7+$.!2&$)*+$!$+1+/$3*!6')%!)*+!&1+!%2!2%$+1)!2-%%$!:/)+$6/-!*/1!

$+7+/-+(!)*/)!1)%3T46-6'0!6)!3/&1+1!)*+!76/56-6)8!%2!)*+!4$%4/0&-+1!)%!(+3-6'+!

($/1)63/--8!A=7+$1%'!/'(!Q/-6!"JLHM!j%3*!+)!/-;!"JJ\M![%T63*!+)!/-;!HIIIM!

G/3T+'V6+!/'(!W/+)*!HIIJB;!>*+$+2%$+.!$+1+/$3*+$1!*/7+!3%:+!&4!,6)*!)*+!

6(+/!%2!)*+!)$/'12+$$6'0!)*+!2%$+1)!2-%%$!(6$+3)-8!)%!/!$+3-/:/)6%'!16)+!A/-1%!

3/--+(!(6$+3)!4-/3+:+')B!)%!/7%6(!1)%3T46-6'0!)*+!:/)+$6/-!/'(!-%16'0!1%!:/'8!

4$%4/0&-+1;!>*61!:+)*%(!6'7%-7+1!)*+!1)$6446'0!%2!)*+!2%$+1)!2-%%$!:/)+$6/-!/)!

/!(%'%$!16)+!A/!16)+!,*63*!61!1-/)+(!)%!5+!:6'+(!6'!)*+!'+/$!2&)&$+B;!>*+!

:/)+$6/-!61!)*+'!6::+(6/)+-8!)$/'12+$$+(!)%!)*+!$+3-/:/)6%'!16)+!,*+$+!6)!61!

14$+/(;!>*+!:/)+$6/-!(%+1!'%)!14+'(!/'8!)6:+!6'!/!1)%3T46-+.!/'(!)*+$+2%$+!

)*+!4-/')!4$%4/0&-+1!3%')/6'+(!,6)*6'!)*+!2%$+1)!2-%%$!:/)+$6/-!$+:/6'!76/5-+!

/'(!3/'!4$%76(+!/!1%&$3+!2%$!'/)67+!4-/')!0$%,)*!%'!)*+!$+3-/:/)6%'!16)+;!

Q*/)!61!1)6--!&'T'%,'!/5%&)!)*+!2%$+1)!2-%%$!)$/'12+$!:+)*%(!61!*%,!5+1)!)%!

3/$$8!%&)!)*+!4$%3+(&$+!%4+$/)6%'/--8!/'(!)*+!4%)+')6/-!2%$!+3%-%063/-!0/6'1!/)!

$+3-/:/)6%'!16)+1;!

O%!2/$!)*61!)+3*'6X&+!*/1!1++'!1%:+!-6:6)+(!)+1)6'0!6'!%)*+$!$+06%'1!%2!

)*+!,%$-(;!=7+$1%'!/'(!Q/-6!A"JLHB!3/$$6+(!%&)!/!1)&(8!6'!W%$)*!</T%)/.!/'(!

N%-:+1!AHII"B!3/$$6+(!%&)!/'%)*+$!6'!O%&)*!#2$63/;!e%)*!1)&(6+1!4%6')+(!)%!

)*+!4%)+')6/-!2%$!1&33+11!6'!)$/'12+$$6'0!76/5-+!4-/')!4$%4/0&-+1!)%!)*+!

$+3-/:/)6%'!16)+;!O%:+!(6$+3)!4-/3+:+')!1)&(6+1!3/$$6+(!%&)!6'!)*+!f/$$/*!

2%$+1)!$+06%'!%2!,+1)+$'!#&1)$/-6/!-+(!)%!)*+!3%'3-&16%'!)*/)!)*+!(6$+3)!

4-/3+:+')!:+)*%(!61!/!2+/165-+!)+3*'6X&+!)%!$+D+1)/5-61*!/!2&'3)6%'/-!2%$+1)!
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&'(+$1)%$8!4-/')!3%::&'6)8!A>/3+8!/'(!_-%11%4!"JLIM!j%3*!+)!/-;!"JJ\M!

[%T63*!+)!/-;!HIIIB;!

<+146)+!)*+!$+1+/$3*!)*/)!*/1!5++'!3/$$6+(!%&)!6'!%)*+$!/$+/1!%2!)*+!

,%$-(.!7+$8!-6))-+!$+1+/$3*!6')%!(6$+3)!4-/3+:+')!*/1!%33&$$+(!6'!F/'/(/;!

G/3T+'V6+!/'(!W/+)*!AHIIJB!46%'++$+(!1%:+!1)&(6+1!%'!&16'0!2%$+1)!2-%%$!

:/)+$6/-!6'!)*+!#)*/5/13/!g6-!O/'(1![+06%'.!5&)!)*+$+!61!1)6--!/!-/$0+!0/4!6'!

T'%,-+(0+!/5%&)!)*+!4%)+')6/-!2%$!)*+!2%$+1)!2-%%$!)$/'12+$!$+3-/:/)6%'!

:+)*%(!6'!#-5+$)/;!

@+$*/41!)*+!-/$0+1)!&'T'%,'!/5%&)!)*+!(6$+3)!4-/3+:+')!)+3*'6X&+!61!

)*+!(+4)*!/)!,*63*!)%!1/-7/0+!/'(!4-/3+!)*+!2%$+1)!2-%%$!:/)+$6/-;!>*+!1/-7/0+!

(+4)*!61!6:4%$)/')!5+3/&1+!)*+!4$%4/0&-+!5/'T!(+3-6'+1!6'!/5&'(/'3+!/'(!

(67+$16)8!,6)*!6'3$+/16'0!(+4)*!6'!)*+!2%$+1)!2-%%$!A>/3+8!/'(!_-%11%4!"JLIM!

=7+$1%'!/'(!Q/-6!"JLHM!@&),/6'!/'(!_6--*/:!"JJIM!_$/')!+)!/-;!"JJ\M![%T63*!

+)!/-;!HIIIM!G/3T+'V6+!/'(!W/+)*!HIIJB;!>*+$+2%$+.!)*+!(+4)*!)%!,*63*!)*+!

2%$+1)!2-%%$!61!1/-7/0+(!,6--!6'2-&+'3+!)*+!4$%4/0&-+!4%%-!)*/)!61!)$/'12+$$+(!)%!

)*+!$+3-/:/)6%'!16)+;!>*+!4-/3+:+')!(+4)*!61!^&1)!/1!6:4%$)/')!/1!)*+!1/-7/0+!

(+4)*.!/1!1++(-6'01!2$%:!:%1)!14+36+1!+:+$0+'3+!5+1)!2$%:!/!:/96:&:!

5&$6/-!(+4)*!%2!P!3:.!/-)*%&0*!)*+!6(+/-!5&$6/-!(+4)*!2%$!+:+$0+'3+!%2!:/'8!

14+36+1!61!-+11!)*/'!H!3:!A@&),/6'!/'(!_6--*/:!"JJIM!_$/')!+)!/-;!"JJ\M!

[%T63*!+)!/-;!HIIIB;!>*+$+2%$+.!)*+!(+4)*!/)!,*63*!)*+!2%$+1)!2-%%$!:/)+$6/-!61!

4-/3+(!,6--!6'2-&+'3+!1++(-6'0!+:+$0+'3+!/)!)*+!$+3-/:/)6%'!16)+;!
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K/$6+.!f;!"JLI;!>*+!$%-+!%2!&'(+$1)%$8!7+0+)/)6%'!6'!)*+!'&)$6+')!383-+!%2!
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$%!&!'(&)!*+,-!+,!'-,%.&)!$)/-.%&0!1&,&2&0!&!34(.-5%!4)((.!%.&,54-.6!.-')&*&%+(,!

7.(8-'%!%((9!7)&'-!+,!:;+';!4(.-5%!4)((.!*&%-.+&)!:&5!5&)<&=-2!4.(*!&!,&%+<-!
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06(&-6(&'!.(,.*+!8(67(/(-;!%3!5+%56,1/*'<!=.*!)(+*2-!-+6&'3*+!>6/'%!+*3*++*)!-%!

6'!)(+*2-!5/62*0*&-?!%3!3%+*'-!3/%%+!%&-%!&*@!+*2/606-(%&!'(-*'!('!6!+*/6-(8*/;!

+*2*&-!-*2.&(:1*!6&)!.6'!+*2*(8*)!/(--/*!-*'-(&,<!A%'-!-*'-'!.68*!7**&!

2%&)12-*)!(&!0(&(&,!'(-*'!(&!-.*!B1'-+6/(6&!C6++6.!3%+*'-!>D+6&-!*-!6/<!#EEFG!

H%4(2.!*-!6/<!IJJJG!K.6&,!*-!6/<!IJJ#?<!!

L&!B/7*+-69!'1+362*!0(&(&,!%5*+6-(%&'!6+*!%7/(,*)!-%!+*M*'-67/('.!'*/3M

'1'-6(&(&,!3%+*'-!*2%';'-*0'!6&)!-.*(+!31&2-(%&'!63-*+!0(&(&,!%5*+6-(%&'!
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! I00%-!J(9%-! J.?%-!J(9%-! ABK(1*%!

A1()2!L-.*0!
M!./!

E0%5'%3!
$%&'()!

H2:!N!OH2:!

0%-5%)2'1%!

M!./!

E0%5'%3!
$%&'()!

H2:!N!OH2:!

0%-5%)2'1%!
!

C.2(1! PH! H=G! Q=G!N!R=G! PS! P=G! S!N!R=T! *)**+,&

L-(+').'&3! T! S=G! G!N!SS=T! Q! S=G! G!N!QS=#! G="QRG!

U.-,3! QO! T=H! S!N!ST=Q! Q"! P=G! G!N!ST=T! *)*-,.&

E:-*,3! Q! G! G!N!P=T! P! G! G!N!H! G=TRSP!

>))*(13!V!W'%))'(13! SG! S=G! G!N!R=H! SG! S=G! G!N!O=T! G=OOSS!

A%-%))'(13! QH! "=G! Q!N!S"=#! QS! P=G! G!N!QO=R! G=SQ"P!

X(2'6%3! Q"! T=G! S!N!QS=S! QP! T=G! G!N!PS=#! G=HRHG!

X.)B)(2'6%3! O! Q=G! G!N!"=T! #! S=G! G!N!P! *)***+&
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!"#$%&'()*!$%&'()*+%,!%-!(.%/01)%2,3!/0104(4*%,!(,3!+003!.(,5!/0104(4*%,!(4!460!3%,%)!+*40!.(+03!%,!')%'%)4*%,+!%-!+'07*0+!

*,!0(76!-2,74*%,(8!1)%2'9!:;/(820+!)0')0+0,4!)0+284+!%-!<*87%=%,;>(,,;<6*4,0?!@A%;B(&'80!@0+4+9!C2&.0)!%-!4%4(8!+'07*0+!*,!

0(76!-2,74*%,(8!1)%2'!*+!(8+%!+6%A,9!:;/(820+!*,!.%83!()0!+*1,*-*7(,4!(4!!!D!E9EF9!

! G.%/01)%2,3!H0104(4*%,! B003!I(,5!H0104(4*%,! !

:8(,4!J)%2'!
K!%-!

B'07*0+!

>03*(,!

')%'%)4*%,!

%-!4%4(8!

+'07*0+!

F46!L!#F46!

'0)70,4*80!

K!%-!

B'07*0+!

:)%'%)4*%,!

%-!4%4(8!

+'07*0+!

F46!L!#F46!

'0)70,4*80!
:;H(820!

@%4(8! MN! "! "! OP! "! "! "!

J)(&*,%*3+! M! E9N! E!L!E9M! O! E9M! E!L!E9Q! +*+),)&

R%).+! N"! E9F! E9N!L!E9S! MF! E9"! E9N!L!N9E! E9ESSP!

B6)2.+! NP! E9O! E9P!L!E9"! M! E9N! E!L!E9F! -+*+++,&

G,,2(8+!T!I*0,,*(8+! E! E! E!L!E! NM! E9P! E!L!E9F! -+*+++,&

:0)0,,*(8+! MN! N9E! N9E!L!N9E! ME! E9Q! E9F!L!N9E! -+*+++,&

C(4*/0+! MN! N9E! N9E!L!N9E! MP! E9S! E9O!L!N9E! -+*+++,&

C%,;C(4*/0+! E! E! E!;!E! NE! E9M! E!L!E9"! -+*+++,&

!

!
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!"#$%&'()*!$%&'()*+%,!%-!.%,%)!+*/0!1*,234.*,5!(6%705)%4,.!(,.!+00.!6(,89!

7050/(/*%,!(,.!)023(&(/*%,!+*/0!7050/(/*%,!6(+0.!%,!')%'%)/*%,+!%-!+'02*0+!*,!

0(2:!-4,2/*%,(3!5)%4';!</(/*+/*2(3!2%&'()*+%,+!60/=00,!/:0!.%,%)!+*/0!(,.!

/:0!)023(&(/*%,!+*/0!=0)0!,%/!'%++*630!602(4+0!/:0)0!=(+!%,3>!%,0!)0'3*2(/0!

%-!/:0!.%,%)!+*/0;!

 

?%,%)!<*/0!@050/(/*%,! A023(&(/*%,!<*/0!@050/(/*%,!

B3(,/!C)%4'! D!%-!<'02*0+!
B)%'%)/*%,!

%-!/%/(3!

+'02*0+!
D!%-!<'02*0+!

B)%'%)/*%,!

%-!/%/(3!

+'02*0+!

E%/(3! FG! H;#! "I! H;#!

C)(&*,%*.+! J! #;H! K! #;H!

L%)6+! KJ! #;"! JM! #;N!

<:)46+! HG! #;G! H#! #;H!

O,,4(3+!P!

Q*0,,*(3+!
HI! #;G! GI! #;I!

B0)0,,*(3+! KM! #;N! J#! #;"!

R(/*70+! JG! #;N! KM! #;"!

R%,SR(/*70+! H#! #;G! GK! #;I!

!



! ! !
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"#!

!

"#$%&!'()*!$%&'(&)!*+,)-.!/01!*2/(0&1.!(0!-3&!4,5&)-!4+,,5!-5/0)4&56!$%&'(&)!

2/(0&1!7&5&!)%&'(&)!-3/-!7&5&!0,-!%5&)&0-!(0!-3&!1,0,5!)(-&!8&2&-/-(,09!

:(0'+;1(02!/<,8&25,;01!/01!-3&!)&&1!</0=>!<;-!1(1!&?&52&!/-!-3&!

5&'+/?/-(,0!)(-&!:,;-!,4!/!-,-/+!,4!"@!)%&'(&)!/-!-3&!5&'+/?/-(,0!)(-&>6!$%&'(&)!

+,)-!7&5&!%5&)&0-!/-!-3&!1,0,5!)(-&!:,;-!,4!/!-,-/+!,4!AB!1,0,5!)(-&!)%&'(&)>9!

<;-!7&5&!0,-!%5&)&0-!/-!-3&!5&'+/?/-(,0!)(-&6#!

!
C,-/+!D!$%&'(&)!E,)-!/-!

F&'+/?/-(,0!$(-&!

C,-/+!D!$%&'(&)!

G/(0&1!/-!

F&'+/?/-(,0!$(-&!

C,-/+! B#! @B!

G5/?(0,(1)! H! B!

I,5<)! #B! BA!

$35;<)! J! H!

K00;/+)LM(&00(/+)! B! ##!

N&5&00(/+)! #O! B#!

P/-(8&)! B#! #Q!

P,0RP/-(8&)! S! #H!

T,??,0! O! "!

U0',??,0! #B! BJ!

#$%&'(&)!7&5&!',0)(1&5&1!*;0',??,0.!(4!-3&5&!7&5&!4&7&5!-3/0!4,;5!

(01(8(1;/+!%+/0-)!(0!-,-/+!4,;01!,0!-3&!5&'+/?/-(,0!)(-&9!,5!(4!/!)%&'(&)!7/)!

%5&)&0-!(0!+&))!-3/0!#SV!,4!-3&!)/?%+&!%+,-)6!!
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"#!

!

!"#$%&'()*+'$%&'()(*+,-!.+*%!.%*/01!&,-.+.*%2!,3!.+4!%41%5+)%-*('!6',&7.!%(&8!,3!98+&8!&,-*(+-%2!%+:8*!.061',*.!

;*,*('!-0)6%5!,3!.061',*.!<!=>?@!A+*8+-!%(&8!.061',*B!3,05!C!)#!1%5)(-%-*!D0(25(*.!9%5%!.E.*%)(*+&(''E!1'(&%2!

3,5!.()1'+-:!;*,*('!-0)6%5!,3!.()1'+-:!D0(25(*.!<!CF#?@!G8%!D0(25(*.!9%5%!.05H%E%2!3,5!.1%&+%.!H%:%*(*+H%!

&,H%5!(-2!(60-2(-&%!;6(.%2!,-!*8%!&(*%:,5+%.!2%.&5+6%2!3,5!*8%!2,-,5!.+*%!I!.%%!J%*8,2.?!+-!)+2/K0:0.*!#LCL@!'

!"#$%&,'
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!"#$%&'()(*!$%&'()&!*+!,-./!012345)3*4!*+!)6%!57*8%91*'42!2*4*1!&3)%!:(*)&;!&%%2!754<!&5=:(%&;!542!

1%>(5=5)3*4!&3)%!:(*)&?!@6%!*12345)3*4!&6*A&!4*!*8%1(5:!*+!:(*)&!7%)A%%4!)6%!57*8%91*'42!8%9%)5)3*4!5)!)6%!

2*4*1!&3)%!542!)6%!1%>(5=5)3*4!&3)%;!7')!)6%1%!3&!&*=%!*8%1(5:!7%)A%%4!:(*)&!34!)6%!&%%2!754<!542!5)!)6%!

1%>(5=5)3*4!&3)%?!



!

"#!

!"#$%&'()*(+,,&-%(.,(/#01#2&(3&$%"(#43(35'&-%($0#-&6&4%(.,(,.'&/%(,0..'(

.4(%"&(545%5#%5.4(.,(,.'&/%(743&'/%.'8($0#4%(-.66745%5&/(.4(9.'&#0(

'&-0#6#%5.4(/5%&/((

(

):;(<766#'8(

$%!&!'(&)!*+,-!+,!$).-/%&0!1&,&2&0!&!34(/-5%!4)((/!%/&,54-/6!/-')&*&%+(,!7/(8-'%!

%((9!7)&'-!+,!:;+';!4(/-5%!4)((/!*&%-/+&)!:&5!5&)<&=-2!&%!%:(!2-7%;5!>?@!&,2!

#A!'*B!4/(*!&!,&%+<-!&57-,!4(/-5%!&,2!+**-2+&%-)C!7)&'-2!&%!%;-!5&*-!2-7%;5!

(,!&!/-')&*&%+(,!5+%-D!E;-!(.8-'%+<-!(4!%;+5!5%F2C!:&5!%(!2-%-/*+,-!;(:!2-7%;!

(4!5&)<&=-!&,2!7)&'-*-,%!+,4)F-,'-5!%;-!+,+%+&)!7)&,%!'(**F,+%C!(,!%;-!

/-')&*&%+(,!5+%-D!G-=-%&%+(,!5F/<-C5!:-/-!'(,2F'%-2!&%!%;-!/-')&*&%+(,!5+%-!

2F/+,=!%;-!4+/5%!=/(:+,=!5-&5(,!&4%-/!/-')&*&%+(,D!H7-'+-5!'(<-/!&,2!

&.F,2&,'-!:-/-!;+=;-/!+,!%;-!?@!'*!%/-&%*-,%!%;&,!+,!%;-!#A!'*!%/-&%*-,%D!

H+I%CJ,+,-!57-'+-5!:-/-!4(F,2!&%!%;-!?@'*!2-7%;!&,2!(,)C!@K!&%!%;-!#A!'*!

2-7%;D!E;-!57-'+-5!%;&%!:-/-!*+55+,=!&%!%;-!#A!'*!%/-&%*-,%!:-/-!&!*+I%F/-!

(4!&,,F&)0!,(,J,&%+<-!57-'+-5!&,2!7-/-,,+&)0!,&%+<-!57-'+-5D!L(:-<-/0!&))!%;-!

57-'+-5!%;&%!:-/-!,(%!4(F,2!&%!%;-!#A!'*!2-7%;!:-/-!F,'(**(,!&%!%;-!?@!'*!

%/-&%*-,%D!E;-!57-'+-5!'(*7(5+%+(,5!4(/!.(%;!2-7%;!%/-&%*-,%5!:-/-!<-/C!

5+*+)&/!%(!-&';!(%;-/!&,2!.(%;!:-/-!2+5%+,'%!4/(*!%;&%!&%!%;-!2(,(/!5+%-D!E;-!

/-5F)%5!(4!%;+5!5%F2C!+,2+'&%-!%;&%!-+%;-/!2-7%;!%/-&%*-,%!'(F)2!.-!F5-2!%(!

4&'+)+%&%-!*(/-!/&7+2!-5%&.)+5;*-,%!(4!&!2+<-/5+%C!(4!,&%+<-!.(/-&)!F,2-/5%(/C!

4(/-5%!7)&,%5!(,!&!/-')&+*-2!)&,25'&7-D!



!

"#!

!

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

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

5,4'!)%!6''5!.5!02)/!)/'!2-4&',(2-3!*'7,-*!8%&!72-'*!&'(%.&4'(9!:/2+'!

8%&'()!&'4+,7,)2%-!/,(!3'-'&,++;!8%4.('*!%-!)/'!&'<'(),1+2(/7'-)!%8!)&''(=!)/'!

.-*'&()%&;!2(!,!>2),+!4%75%-'-)!%8!,!8.-4)2%-,+!8%&'()=!,-*!&'4+,7,)2%-!'88%&)(!

7.()!8%4.(!%-!)/2(!4%75%-'-)!,(!0'++9!!?&,*2)2%-,+!&'4+,7,)2%-!5&,4)24'(!%8!

(.&8,4'!72-'*!+,-*(!2-4+.*'!()%4652+2-3!)/'!72-'*!(.&8,4'<!,-*!(.1(%2+!

)%3')/'&=!)/'-!&'<(5&',*2-3!2)!%>'&!)/'!(2)'!%-4'!72-2-3!,4)2>2)2'(!4',('9!

@%0'>'&=!)/2(!5&,4)24'!)'-*(!)%!&'(.+)!2-!+%0!(5'42'(!'(),1+2(/7'-)!8&%7!)/'!

7,)'&2,+!)/,)!0,(!5+,4'*!%-!)/'!&'4+,7,)2%-!(2)'!AB%4/!')!,+9!CDDEF9!

?/'&'8%&'=!2-!&'4'-)!;',&(=!&'(',&4/'&(!/,>'!8%4.('*!%-!,55&%,4/'(!)/,)!

2-4&',('!)/'!'(),1+2(/7'-)!%8!8%&'()!.-*'&()%&;!5+,-)!(5'42'(!%-!&'4+,7,)2%-!

(2)'(9!?%!,4/2'>'!)/2(=!&'(',&4/!/,(!8%4.('*!%-!)'()2-3!('+'4)2>'+;!(,+>,32-3!

*288'&'-)!+,;'&(!%8!)/'!(%2+=!0/24/!,+(%!/,>'!*288'&'-)!5&%5,3.+'!4%.-)(9!G-!)/'!

%2+!(,-*(!72-2-3!&'32%-!%8!H+1'&),=!I,46'-J2'!,-*!K,')/!ALMMDF!)'()'*!,-!

,55&%,4/!)/,)!2->%+>'*!)/'!(,+>,3'!%8!)/'!8%&'()!8+%%&!A,+(%!&'8'&&'*!)%!,(!)/'!

N$@!+,;'&F!,(!,!7,)'&2,+!)%!'(),1+2(/!-,)2>'!5+,-)(!%-!&'4+,7,)2%-!(2)'(!02)/!

5&%72(2-3!&'(.+)(9!G-!,**2)2%-=!().*2'(!%-!('+'4)2>'+;!(,+>,3'*!(%2+!/,>'!

(/%0-!)/,)!()%&2-3!(%2+!(.&8,4'!7,)'&2,+(!2-!()%4652+'(!8%&!'>'-!,(!+2))+'!,(!)'-!

7%-)/(!AB%4/!')!,+9!CDDEF!(23-2824,-)+;!*'4&',('(!)/'!>2,12+2);!%8!)/'!

5&%5,3.+'(!02)/2-!)/,)!7,)'&2,+!AG>'&(%-!,-*!:,+2!CDOLP!Q%624/!')!,+9!LMMMP!
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"#!

$%&'()*+(!%),!-%(./!011234!5/(6(786(9!%!.(&/)+:;(!./%.!<(=(&.+>(=?!<%=>%@(<!

<8+=!=%?(6<!%),!.6%)<7(6<!./(A!,+6(&.=?!.8!./(!6(&=%A%.+8)!<+.(!(=+A+)%.(<!./(!

;<(!87!<.8&'B+=(<9!B6(<(6>(<!)%.;6%=!B68B%@;=(<!%),!/%<!./(!B8.().+%=!.8!C(!

A86(!(77(&.+>(!+)!(<.%C=+</+)@!)%.+>(!;),(6<.86?!B=%).<!%.!%!6(&=%A%.+8)!<+.(4!

5/(!786(<.!7=886!.6%)<7(6!6(&=%A%.+8)!A(./8,!D%=<8!6(7(66(,!.8!%<!

E,+6(&.!B=%&(A().F!+)!8./(6!B%B(6<3!+<!8)(!G/+&/!C8./!<(=(&.+>(=?!<%=>%@(<!

786(<.!7=886!A%.(6+%=!%),!(=+A+)%.(<!./(!;<(!87!<.8&'B+=(<!C?!,+6(&.=?!

.6%)<7(66+)@!786(<.!7=886!A%.(6+%=!.8!./(!6(&=%A%.+8)!%6(%!%7.(6!<%=>%@(4!5/(!

B;6B8<(!87!./+<!6(&=%A%.+8)!B6%&.+&(!+<!.8!7%&+=+.%.(!)%.+>(!B=%).!<B(&+(<!

(<.%C=+</A().!8)!6(&=%A%.+8)!<+.(<4!H.!+<!')8G)!./%.!./(!);AC(6!87!B=%).!

B68B%@;=(<!,(&6(%<(<!G+./!+)&6(%<+)@!<8+=!,(B./!%<!./(!B68B%@;=(I6+&/!.8B!

=%?(6!87!786(<.!7=886!+<!6(&(+>+)@!A8<.!87!./(!<((,!6%+)!C?!./(!<B(&+(<!DJ%6B(6!

K2""L!5%&(?!%),!M=8<<8B!K2N1L!O;.G%+)!%),!M+==/%A!K221L!P8'+&/!(.!%=4!

011134!5/;<9!+.!+<!;)&=(%6!G/%.!./(!+AB%&.!G+==!C(!87!+)&=;,+)@!<%=>%@(!87!./(!

,((B(69!B68B%@;=(IB886!786(<.!7=886!86!<;67%&(!A+)(6%=!<8+=!=%?(6<!%),!A+Q+)@!

./(<(!G+./!./(!B68B%@;=(I6+&/!<;67%&(!786(<.!7=886!A%.(6+%=!,;6+)@!B=%&(A().4!

R7!./(!=+A+.(,!<.;,+(<!./%.!/%>(!.(<.(,!./(!,+6(&.!B=%&(A().!87!786(<.!

7=886!S!.8B<8+=!G+./8;.!<.8&'B+=+)@!+.9!%!7(G!/%>(!(),(%>86(,!.8!%,,6(<<!./(!

:;(<.+8)!87!./(!<%=>%@(!%),!B=%&(A().!,(B./4!T%=>%@+)@!.88!,((B=?!&8;=,!

,+=;.(!./(!<((,!C%)'!%),!,(&6(%<(!<((,=+)@!(A(6@()&(!D5%&(?!%),!M=8<<8B!

K2N1L!O;.G%+)!%),!M+==/%A!K221L!M6%).!(.!%=4!K22#L!P8'+&/!(.!%=4!0111L!

$%&'()*+(!%),!-%(./!01123!G/+=(!<%=>%@+)@!.88!</%==8G!&%)!C(!8B(6%.+8)%==?!



!

""!

#$%&''#()*!+,-.*/!-01!2)&''&%!34567!8&.9!*:!-);!344<7!=&>#.9!*:!-);!?666@!&A!

.&B)1!A*'B):!#0!C-':#0D!%-A:!&E!:9*!%&:*0:#-)!%A&%-DB)*!%&&);!F:B1#*'!.-AA#*1!

&B:!#0!:9*!GB':A-)#-0!H-AA-9!E&A*':!A*.&$$*01!-%%)/#0D!E&A*':!E)&&A!$-:*A#-)'!

-:!-!'9-))&C*A!1*%:9!+*;D;!36!.$@!:&!-.9#*I*!9#D9*A!%)-0:!1*0'#:/J!'%*.#*'!

A#.90*''J!-(B01-0.*J!-01!'**1)#0D!*$*AD*0.*!+=&>#.9!*:!-);!?6637!K&)$*'!

?663@;!L&0I*A'*)/J!#0!-!1#A*.:!%)-.*$*0:!*M%*A#$*0:!#0!:9*!&#)!'-01'!A*D#&0!&E!

:9*!G)(*A:-!(&A*-)!E&A*':J!N-.>*0O#*!-01!P-*:9!+?664@!E&B01!:9-:!35!$&0:9'!

-E:*A!-%%)#.-:#&0J!:9*!?6!.$!1*%:9!:A*-:$*0:!9-1!'#D0#E#.-0:)/!9#D9*A!A#.90*''!

:9-0!:9*!36!.$!1*%:9!:A*-:$*0:;!K&C*I*AJ!:9*!QB*':#&0!&E!:9*!#$%-.:!&E!

1**%*A!'-)I-D*!-01!%)-.*$*0:!1*%:9'!&E!1#A*.:)/!%)-.*1!.&I*A!'&#)!A*$-#0'!

B0-0'C*A*1;!

,9*!*EE*.:!&E!'**1#0D!1#EE*A*0:!'%*.#*'!&E!.&I*A!.A&%'!&0!:9*!

1*I*)&%$*0:!&E!:9*!B01*A':&A/!%)-0:!.&$$B0#:/!-:!:9*!A*.)-$-:#&0!'#:*!C-'!

-)'&!*M-$#0*1!#0!:9#'!':B1/;!L&I*A!.A&%'!-A*!&E:*0!B'*1!#0!A*.)-$-:#&0!

%A&R*.:'!:&!%A&I#1*!-!I*D*:-:#&0!.&I*A!QB#.>)/!-01!:&!-#1!#0!.&0:A&))#0D!

*A&'#&0!+SFT=L!34457!=&C)-01!*:!-);!?664@;!U0!G)(*A:-J!(-A)*/!+!"#$%&'(

)&*+,#%!V;@J!-!0&0W0-:#I*!DA-''J!#'!-!.&$$&0)/!B'*1!.&I*A!.A&%;!U0!&BA!':B1/J!

C*!C-0:*1!:&!:*':!:9*!%&:*0:#-)!&E!B'#0D!&:9*A!'%*.#*'J!'B.9!-'!0-:#I*'!&A!
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OA.(*>!O1P1>!9A6>!#191>!Q.(>!I1R1>!.(;!#,(*>!H1F1!233"1!9,/<!%$$;!5.(S!.%!.(!

/(B6&!,?!%$$;!%,6'0$!/(!'$-$*$&.&/,(!,?!<$.;DG/(0!@/($!&./</(*%1!

8$%&,'.&/,(!K0,<,*L>!TC!U4V:UVW1!

!"#$%#&'#%'((%)*$+,$)%-'.$)/%'0#&"1,#,$)/%'-2%"1,3,-/%(,4$%&,)#"15/%'-2%31"6#&%

4"1.%,-4"1.'#,"-%6')%#'7$-%41".8%X(/&$;!9&.&$%!Y$B.'&@$(&!,?!)*'/06<&6'$!

ZX9Y)[1!23"31!\.&6'.<!8$%,6'0$%!I,(%$'-.&/,(!9$'-/0$1!7<.(&%!Y.&.5.%$1!

)00$%%$;!,(</($!/(!Y$01!23"3!?',@!A&&BCDDB<.(&%16%;.1*,-D/(;$]1A&@<!!



!

""#!

!"#$%&!

!"#$%'()*+'$%&'()&!*+!,-./,!%01234345!)6%1)2%4)!%++%7)&!*4!&8%73%&!

19'4:147%;!7*<%6!14:!&*3(!4')63%4)!1<13(193(3)=>!?3<%4!16%!@A<1('%&!+*6!)B%!

%++%7)!*+!:%8)B!C:>+>D!"E;!7*<%6!76*8!C:>+>D!FE;!14:!:%8)B!9=!7*<%6!76*8!

34)%617)3*4!C:>+>DFE>!CG(*7H!:>+DI;!:%8)BJ7*<%6!76*8J9(*7H!:>+>D"I;!6%&3:'1(!

%66*6!:>+>D#KE>!@A<1('%&!34!9*(:!16%!&3543+3714)!1)!!!D!K>KI>'

,%&-./&%'

0"12"#$%'

3%-45' 6.7%1'61.-' 3%-4586.7%1'

61.-'

9-%:2%&';#</="/:%'

,((!&8%73%&! <0.0001' K>L#MI! K>NO"L!

Native' 0.0059' K>N#KF! K>MIP#!

Non-Native' 0.0003' K>FIN"! K>NIFL!

Perennial' 0.0003' K>#FM#! K>LNKI!

Annual/Biennial' 0.0173' K>FL"M! K>"IPL!

Forb' 0.0018' K>PN#O! K>I#PK!

Shrub' 0.0054' K>NPI"! K>MMIK!

Graminoid' 0.0399' K>FIF"! K>IMII!

>'6.7%1'

,((!&8%73%& 0.0127' K>NIFP! ?+?@A*'

Native 0.0194' K>FM#F! K>"PFI!

Non-Native 0.0001' K>L#N"! K>IO#L!

Perennial 0.0007' K>NPLI! K>KOF#!

Annual/Biennial 0.0111' K>ON#O! K>ILK"!

Forb 0.0009' K>LKL#! K>INFK!

Shrub 0.0226' K>FK#O! K>KMLF!

Graminoid 0.0002' K>IIKN! K>FMNI!

B2."7"2$"#$%'9.2$'C<412%/4&'

Total N 0.0116' K>IMFN! K>NKF#!

NO
-
3-N 0.0003' K>NO#"! K>FPKN!

NH
+

4-N 0.0941' K>IMIN! K>LM""!

K <0.0001' K>L#PO! K>IL"M!

P 0.0506' K>LNML! K>KLNO!

S <0.0001' K>I##F! K>OKMF!

Ca 0.2202' K>#NMP! K>I"O"!

Mg 0.3253' K>ML##! K>ILN"!

Fe 0.5937' K>#FOK! K>FIL#!

Mn 0.7867' K>LKLF! K>ONNF!

Zn 0.0024' K>"MPK! K>NF"O!

B 0.0881' K>#ONK! K>"FIO!

Pb 0.3348' K>OM#I! K>L#N"!

Al 0.2681' K>PILI! K>#PML!



!

""#!

!"#$%&'()*!$%&'!(%)*%'+!*,-%)!.,)!&//!0(%*1%0!*,231'%4!5%6*/741'8!0(%*1%0!

0%%4%4!&0!*,-%)!*),(09!3:!;%(+<!&'4!=,-%)!=),(!+)%&+2%'+0!%6(/,)1'8!+<%!

018'1.1*&'+!1'+%)&*+1,'!3%+>%%'!+<%!+>,!+)%&+2%'+!%..%*+0!50%%!?&3/%!#@"9A!

B1+<1'!&!*,/72'C!-&/7%0!.,//,>%4!3:!41..%)%'+!07(%)0*)1(+!/%++%)0!0<,>!

018'1.1*&'+!41..%)%'*%0!3%+>%%'!*,-%)!*),(0D!E!1'41*&+%0!+<%)%!>&0!&!

018'1.1*&'+!41..%)%'*%!3%+>%%'!+<%!+>,!4%(+<0!.,)!,'/:!+<%!F>%%+!=/,-%)!*,-%)!

*),(!+)%&+2%'+A!5!!G!HAHI9A!J&)+!K!0<,>0!+<%!2%&'!(%)*%'+!*,-%)!.,)!+<%!

*,-%)!*),(!+)%&+2%'+!0(%*1%0!,'/:!,'!+<%!(/,+0!+<%:!>%)%!0%%4%4!1'A!

+,-%.&+.,/& 01&23&4%/56& 78&23&4%/56&

K&)/%:! L#AI&! LLAL!&!

F>%%+!=/,-%)E! #"AM!3! "NAI!&!

O1)%>%%4! L#AN!&! "NAN!&!

=,'+),/! L"AN!&! LLAP!&!

9&+,-%.&,:&;%%<%<&+,-%.&+.,/&&

K&)/%:! L! Q!

F>%%+!=/,-%)! P! "!

O1)%>%%4! H! H!

=,'+),/! @! @!

!
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!"#$%&'(')!$%&'()*+%,!%-!+'./*.+!(01,2(,/.!3&.(,!,1&0.)!%-!'4(,5+!'.)!

"&6!+10'4%57!-%)!(44!+'./*.+!/%&0*,.2!(,2!-%)!2*--.).,5!-1,/5*%,(4!8)%1'+!

0.59..,!5:.!";!/&!(,2!#<!/&!5).(5&.,5+=!>(+.2!%,!5:.!+'4*5?'4%5!@ABC@!

5:.).!9(+!,%!+*8,*-*/(,5!.--./5!%-!/%D.)!/)%'!(,2!%,4E!%,.!/%D.)!/)%'!0E!2.'5:!

*,5.)(/5*%,!3F(04.!G?"!(,2!G?67=!H--./5+!%-!2.'5:!%,4E!().!(+!+:%9,!0.4%9=!I?

D(41.+!*,!0%42!().!+*8,*-*/(,5!(5!!!J!<=<;=!

15 cm 40 cm 

Species 

Category 
Mean Lower 

95% 

C.I. 

Upper 

95% 

C.I. 

Mean Lower 

95% 

C.I. 

Upper 

95% 

C.I. 

P-value 

All Species 27.7 26.0 29.4 23.0 21.5 24.5 <0.0001
 

Native 19.3 17.9 20.7 16.5 15.2 17.7 0.0059
 

Non-Native 8.5 7.7 9.3 6.5 5.7 7.3 0.0003
 

Perennial
1
 19.0 17.7 20.3 15.5 14.4 16.5 0.0003

 

Annual / 

Biennial 
8.8 7.9 9.6 7.5 6.6 8.4 0.0173

 

Forb 20.6 19.0 22.1 17.1 15.8 18.4 0.0018
 

Shrub
1 

4.6 4.2 5.0 3.6 3.3 4.0 0.0054
 

Graminoid 2.6 2.5 2.8 2.3 2.0 2.4 0.0399
 

"K(5(!5.+5.2!9.).!,(51)(4!4%8!5)(,+-%)&.2=!
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!"#$%&'()*!$%&'(&)!*('+,&))!-.!)%&'(&)!&,'/0,1&*&2!34)&2!/,!)45%6(,7!/8!9:!"5;!)03%6/1)!(,!&4'+!2&%1+!1*&415&,1<!8/*!466!

)%&'(&)!'/53(,&2!4,2!3=!%64,1!80,'1(/,46!7*/0%!41!1+&!*&'64541(/,!)(1&!8/*!&4'+!2&%1+!1*&415&,1!)&%4*41&6=!-"#!'5!4,2!>?!'5<!

4,2!8/*!3/1+!2&%1+!1*&415&,1)!'/53(,&2@!A+&!,053&*!/8!)%&'(&)!(,!&4'+!80,'1(/,46!7*/0%!1+41!2/5(,41&2!&4'+!2&%1+!

1*&415&,1!-/01!/8!4!1/146!/8!)(B!2/5(,4,1!)%&'(&)!41!&4'+!1*&415&,1<!4,2!1+&!,053&*!/8!)%&'(&)!(,!'/55/,!3&1C&&,!1+&!1C/!

2&%1+!1*&415&,1)!()!46)/!)+/C,*!

& +,&-.&/%012& )3&-.&/%012& 4%-$"."1567&851%&!61"$&

9$"71&:;6<0&
=&6>&

80%-5%?&

=&6>&

/6.57"71&

80%-5%?&

=&6>&

80%-5%?&

=&6>&

/6.57"71&

80%-5%?&

@6.#57%A&

/%012?&

=&80%-5%?&57&

@6..67&

A/146! :9! D! #E! D! FG! #>!

H*45(,/(2)! >! "! >! ?! >! >!

I/*3)! ##! G! >#! >! #9! >;!

$+*03)! "?! ;! 9! ;! "?! E!

J,,046)!K!

L(&,,(46)!
;G! "! "9! "! ;G! "9!

M&*&,,(46)! >:! #! G9! #! #?! G#!

N41(O&)! ;G! >! "9! #! >9! ":!

N/,D,41(O&)! >:! ;! G9! "! ;>! GE!

!
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!"#$%&'()*!$%&'()*+%,!%-!+%*.!,/0)*1,0!+/''.2!)(01+!3&*4)%!5)(&+6"7!4&608)11!&%,08!9/)*(.!.1,508:!910;11,!081!"<!4&!(,=!

>7!4&!=1'08!0)1(0&1,0+?!@(+1=!%,!081!+'.*0A'.%0!BCDEB!081)1!;(+!,%!1--140!%-!4%F1)!4)%'!(,=!,%!4%F1)!4)%'!92!=1'08!

*,01)(40*%,!3G(9.1!HA":?!I--140+!%-!=1'08!()1!(+!+8%;,!91.%;!3-)%&!G(9.1!HA":?!JAF(./1+!*,!9%.=!()1!+*5,*-*4(,0!(0!!!K!7?7<?!

"<!4&! >7!4&!

L%*.!

,/0)*1,0!
M1(,! N%;1)!

O<P!

$?Q?!

R''1)!

O<P!

$?Q?!

M1(,! N%;1)!

O<P!

$?Q?!

R''1)!

O<P!

$?Q?!

JAF(./1!

G%0(.!C! ">?H! "7?H! "S?H! T#?"! "S?>! HH?S! +*+,,-&

CDHAC"! O?>! <?U! "T?<! T7?>! "H?7! TS?H! +*+++'&

CV>AC! <?7! >?7! <?O! <?U! >?O! #?<! 7?7O>"!

W"! #>?U! <S?S! U7?<! >>?U! >"?H! >S?7! .+*+++,&

J"! S?#! #?7! ""?T! #?H! >?H! S?H! 7?7<7#!

L"! #7#?<! >SO?H! UTH?S! T7#?7! "#O?"! T>H?7! .+*+++,&

$(! TSOU?<! TS"U?S! TOUU?H! TO>O?>! TSU#?S! H7TT?7! 7?TT7T!

M5! HTO?>! H"S?S! H>7?7! HHU?T! HT<?H! H>O?7! 7?HT<H!

X1! UH?O! #7?#! SU?"! U7?7! <O?#! S7?H! 7?<OHU!

M,"! >?U! H?O! <?<! >?#! >?"! <?T! 7?US#U!

Y,"! S?U! U?"! "7?H! <?S! >?U! U?7! +*++/0&

@"! T?<! T?T! T?S! T?T! T?7! T?>! 7?7SS"!

J9"! "?7! 7?S! "?"! 7?O! 7?U! "?7! 7?HH>S!

B."! >7?>! HU?O! >T?O! HS?U! H#?O! >7?>! 7?T#S"!
"Z(0(!01+01=!;1)1!,(0/)(.!.%5!0)(,+-%)&1=?!
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!"#$%&'(

!"#$%&()*+,!$%&!'&()*+*,-./!0-,&!&12&'-+&/,*)!0&,342!(./0-0,&5!.6!0-1!&12&'-+&/,*)!7).(809!&*(%!.6!:%-(%!

'&(&-;&5!7.,%!5&2,%!,'&*,+&/,0<!=.;&'3('.2!,'&*,+&/,0!:&'&!0&,!42!*0!02)-,32).,0!:-,%-/!,%&!5&2,%!,'&*,+&/,0<!

>-,%-/!&*(%!7).(8!*/5!5&2,%!2).,9!,%&!*'&*!:*0!5-;-5&5!-/,.!6.4'!2).,0!,%*,!:&'&!'*/5.+)?!*00-@/&5!,.!./&!.6!,%&!

6.4'!(.;&'!('.2!,'&*,+&/,0<!A*(%!.6!,%&!6.4'!2).,0!:*0!0475-;-5&5!-/,.!6.4'!&B4*)30-C&5!0472).,09!-/!:%-(%!./&!

2&'+*/&/,!B4*5'*,!D"!+EF!:*0!0&,!42!6.'!;&@&,*,-./!*/5!/4,'-&/,!0*+2)-/@!D!!G!"HEF<(

!
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!

!"#$%&'()*+!$%&'!(%)*%'+!*,-%)!,.!/(%*0%/!12!.3'*+0,'&4!5),3(!&+!"6!*7!-/8!9:!*7!;%(+<!+)%&+7%'+/!=!!>!

:8:6?8!@&/%;!,'!+<%!/(40+A(4,+!BCDEB!+<%)%!F&/!',!/05'0.0*&'+!%..%*+!,.!*,-%)!*),(!&';!',!/05'0.0*&'+!*,-%)!

*),(!12!;%(+<!0'+%)&*+0,'!=G&14%!HA"?8!I..%*+/!,.!;%(+<!&)%!/<,F'J!K!L';0*&+%/!/05'0.0*&'+!;0..%)%'*%/8!!

!
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!"#$%&'()(*!$%&'()&!*+!,-./!012345)3*4!65&%2!*4!7(54)!8*99'43):!8*97*&3)3*4!5)!);%!1%8(595)3*4!

&3)%<!=58;!7*34)!1%71%&%4)&!5!&'67(*)!*+!%3);%1!);%!">!89!*1!?@!89!2%7);!)1%5)9%4)<!A;%!*12345)3*4!

&;*B&!;*B!&393(51!);%!&'67(*)&!51%!)*!%58;!*);%1!65&%2!*4!);%!&7%83%&!8*97*&3)3*4!CB;38;!&7%83%&!542!

);%31!1%(5)3D%!56'42548%&E<!!

!



!

"#$!

!"#$%&'()*(+,--#'.(#/0(1-$234#%35/6(

(

)78(9::&4%3;&/&66(5:(:5'&6%(:255'(%'#/6:&'(-&%"50(

%&'!()*'+,-.'!(/!,&'!/(0'1,!/2((0!,0341/'0!0'+2353,-(4!5',&(6!-1!,(!

/3+-2-,3,'!43,-.'!7234,!17'+-'1!'1,3)2-1&5'4,!(4!0'+2353,-(4!1-,'18!9:!0'1;2,1!

70(.-6'!1(5'!'.-6'4+'!,&3,!,&-1!5',&(6!+34!)'!'//'+,-.'!/(0!,&-1!7;07(1'8!<!

,(,32!(/!=>!.31+;230!;46'01,(0:!17'+-'1!?'0'!/(;46!3,!,&'!0'+2353,-(4!1-,'!-4!

,&'!/-01,!:'30!(/!@0(?,&!3/,'0!,&'!/(0'1,!/2((0!,0341/'0A!BC!(/!,&'5!43,-.'!

17'+-'1A!B"!(/!?&-+&!+35'!/0(5!,&'!6(4(0!1-,'8!D&-2'!,&'!17'+-'1!+(57(1-,-(4!

(/!,&'!0'+2353,-(4!1-,'!-4!,&'!/-01,!:'30!0'1'5)2'6!,&3,!(/!3!0'+'4,2:!6-1,;0)'6!

(0!.'0:!'302:!1;++'11-(432!1-,'!E!?-,&!>#F!(/!17'+-'1!344;32!(0!)-'44-32!346!

>>F!4(4E43,-.'1!E!,&'0'!?'0'!534:!23,'0!1;++'11-(432!17'+-'1!70'1'4,!3,!,&'!

0'+2353,-(4!1-,'!31!?'228!%&-1!-46-+3,'1!,&3,!-4!,&'!/(22(?-4@!@0(?-4@!1'31(41A!

,&'!0'+2353,-(4!1-,'!&31!,&'!7(,'4,-32!,(!6'.'2(7!-4,(!3!23,'0!1;++'11-(432!

;46'01,(0:!7234,!+(55;4-,:A!1-5-230!,(!,&3,!(/!,&'!6(4(0!1-,'8!%&-1!-1!2-G'2:!

230@'2:!3,,0-);,3)2'!,(!,&'!/3+,!,&3,!,&'!/(0'1,!/2((0!,0341/'0!5',&(6!?31!3)2'!

,(!70(.-6'!.-3)2'!70(73@;2'1!(/!43,-.'!7234,!17'+-'1!,(!,&'!0'+2353,-(4!1-,'8!

%&-1!-1!3!730,-+;230!36.34,3@'!/(0!230@'!(7'4E7-,!5-4'1!-4!,&'!)(0'32!

5-H'6?((6!0'@-(4!)'+3;1'!-4!,&'1'!2(+3,-(41!,&'0'!30'!(/,'4!/'?!4'30):!

1(;0+'1!(/!70(73@;2'1!/(0!43,-.'!/(0'1,!17'+-'18!!

%&'0'!30'!4(!366-,-(432!/-434+-32!+(1,1!311(+-3,'6!?-,&!,&-1!

0'+2353,-(4!5',&(6A!31!53,'0-321!30'!5(.'6!(42:!(4+'!+(5730'6!,(!



!

"#"!

$%&'()*+,-!./%,0*/+$1!2&3,4,05!%2,0,!*$!/--*%*&6/+!%*.,!0,78*0,-!%&!&09/6*:,!

/6-!'&&0-*6/%,!$8'2!/6!&),0/%*&6;!<&3,4,05!32,6!'&6$*-,0*69!%2,!)&%,6%*/+!

&=!%2,!=&0,$%!=+&&0!%0/6$=,0!.,%2&-!%&!=/'*+*%/%,!.&0,!0/)*-!,$%/>+*$2.,6%!&=!

6/%*4,!$),'*,$!&6!/!0,'+/./%*&6!$*%,5!/!=,/%!%2/%!'/66&%!>,!,/$*+?!/'2*,4,-!

%20&892!/6?!&%2,0!(6&36!%,'26*78,!/%!%2*$!)&*6%5!*%!*$!'+,/0!%2/%!%2,!,'&+&9*'/+!

>,6,=*%$!'&8+-!3,++!&8%3,*92!%2,!'&$%$;!!

<&3,4,05!*%!*$!*.)&0%/6%!%&!6&%,!%2/%!%2,!=&0,$%!=+&&0!%0/6$=,0!.,%2&-!

*$!6&%!0,+,4/6%!&0!/))+*'/>+,!%&!/++!0,'+/./%*&6!)0&@,'%$!&0!,'&$?$%,.!%?),$;!

A&0!,B/.)+,5!/!4,0?!&+-!90&3%2!=&0,$%!3&8+-!6&%!./(,!/!9&&-!-&6&0!$*%,!=&0!

%2*$!.,%2&-!/$!%2,0,!/0,!4,0?!=,3!86-,0$%&0?!4/$'8+/0!)+/6%$5!/6-!./6?!&=!

%2,!$,,-$!*6!%2,!$,,-!>/6(!./?!>,!%&&!&+-!%&!$%*++!>,!4*/>+,;!C2,0,=&0,5!%2*$!

.,%2&-!$2&8+-!&6+?!>,!,.)+&?,-!*6!$*%8/%*&6$!*6!32*'2!%2,0,!*$!/!$8*%/>+,!

-&6&0!$*%,!/4/*+/>+,5!&6,!%2/%!'&6$*$%$!&=!./6?!6/%*4,5!-,$*0/>+,!86-,0$%&0?!

)+/6%$!=&0!0,D,$%/>+*$2.,6%!/%!%2,!0,'+/./%*&6!$*%,;!A80%2,05!%2,!-&6&0!$*%,!*6!

&80!$%8-?!3/$!$800&86-,-!>?!/90*'8+%80/+!+/6-5!/6-!%2,0,=&0,!%2,!$,,-$!&=!

./6?!/90*'8+%80/+!&0!3,,-?!$),'*,$!3,0,!'&6%/*6,-!*6!%2,!$,,-!>/6(;!C2*$!

+*(,+?!/==,'%,-!%2,!)+/6%!'&..86*%?!%2/%!,$%/>+*$2,-!/%!%2,!0,'+/./%*&6!$*%,5!

/6-!/!-&6&0!$*%,!%2/%!3/$!$800&86-,-!>?!.&0,!6/%80/+!/0,/$!3&8+-!+*(,+?!

2/4,!%0/6$=,00,-!/!4,0?!-*==,0,6%!$),'*,$!/$$,.>+/9,!%&!%2,!0,'+/./%*&6!$*%,;!

C2,!-&6&0!$*%,!2/-!>,,6!2/04,$%,-!""!?,/0$!)0*&0!%&!%2,!$%8-?5!32*'2!/+$&!

3&8+-!2/4,!2/-!/6!,==,'%!&6!32*'2!$),'*,$!3,0,!)0,$,6%!&6!%2,!$*%,!/6-!*6!

%2,!$,,-!>/6(;!E6!&+-,0!=&0,$%!%2/%!2/-!6&%!86-,09&6,!2/04,$%*69!$&!0,',6%+?!

3&8+-!2/4,!/!-*==,0,6%!$),'*,$!/6-!$,,-!>/6(!'&.)&$*%*&6!%&!%0/6$=,0!%&!%2,!



!

"##!
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5'+)!0')4'1%!4/-')!+16!*0'4('*!)(4&1'**!A')'!&(.&')!%&+1!%&+%!A&(4&!&+*!

B''1!</>16!(1!/%&')!*%>6('*!>*(1.!*%/4I0(,'6!?+%')(+,!23+4'5!+16!7,/**/0!

"8$9L!@-')*/1!+16!H+,(!"8$#L!M/4&!'%!+,;!"88NL!O/I(4&!'%!+,;!#999:;!3&(*!4+1!

,(I',5!B'!+%%)(B>%'6!%/!%&'!0)'*'14'!/<!?/)'!-(+B,'!0)/0+.>,'*!0)'*'1%!(1!%&'!

%)+1*<'))'6!?+%')(+,!+16!%&>*!/1!%&'!)'4,+?+%(/1!*(%';!@1!+!*%>65!(1!%&'!

P>*%)+,(+1!Q+))+&!</)'*%=!M/4&!2"88N:!</>16!%&+%!-(+B,'!*''6*!6'4)'+*'6!%/!

"RS!/<!%&'!%/%+,!</>16!(1!%&'!>16(*%>)B'6!</)'*%!<,//)!+<%')!B'(1.!I'0%!(1!+!

*%/4I0(,'!</)!"9!?/1%&*;!3&(*!6'4)'+*'!(1!-(+B,'!*''6*!(*!)'<,'4%'6!(1!%&'!

)'*>,%*!/<!3+4'5!+16!7,/**/0!2"8$9:!A&/!</>16!(1!+!*%>65!(1!%&'!*+?'!)'.(/1!

/<!P>*%)+,(+!%&+%!%&'!*0'4('*!)(4&1'**!/<!+!)'4,+?+%(/1!*(%'!%&+%!)'4'(-'6!
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%&'()*+,-.!%'+,!.-(,+/-.!&'!##!%*-(+-%0!1%!('2*13-.!&'!45!6'3!1!%+&-!&71&!71.!

3-(-+8-.!6'3-%&!6,''3!&31/%6-33-.!21&-3+1,9!:7+%!,+2+&1&+'/!&'!';3!%&;.<!+%!/'&!1!

%-3+';%!+%%;-0!7'=-8-30!1%!+&!+%!-1%<!&'!;/.-3%&1/.!=7<!%&'()*+,+/>!+%!

.-&3+2-/&1,!&'!*3'*1>;,-!8+1?+,+&<0!1/.!+&!+%!@;+&-!,+)-,<!&71&!71.!=-!?--/!1?,-!

&'!('2*13-!&7-!3-%;,&%!'6!&7-!6'3-%&!6,''3!&31/%6-33-.!21&-3+1,!&'!%&'()*+,-.!

21&-3+1,0!=-!=';,.!718-!6';/.!%+2+,13!3-%;,&%!&'!'&7-3!3-%-13(7-3%9!

A/'&7-3!,+2+&1&+'/!'6!';3!%&;.<!=1%!&7-!+/&-/%+&<!'6!.1&1!(',,-(&+'/9!!

B/,<!"C!2#!'6!&7-!-/&+3-!DE0FFF!2#!13-1!'6!&7-!.'/'3!%+&-!=1%!%;38-<-.0!=7+,-!

"$#!2#!'6!&7-!-/&+3-!DE0FFF!2#!3-(,121&+'/!%+&-!=-3-!%;38-<-.9!:7-3-6'3-!

8->-&1&+'/!%;38-<%!'6!&7-!1?'8->3';/.!.'/'3!%+&-!.+.!/'&!,+)-,<!+.-/&+6<!

-8-3<!%*-(+-%!'/!&7-!%+&-!1/.!!&7-3-!+%!1!>''.!*'%%+?+,+&<!&71&!%'2-!

1?'8->3';/.!%*-(+-%!&71&!=-3-!*3-%-/&!1&!&7-!.'/'3!%+&-!=-3-!/'&!.-&-(&-.9!

G/!1..+&+'/0!&7+%!%&;.<!6'(;%-.!'/,<!'/!81%(;,13!;/.-3%&'3<!%*-(+-%9!H'=-8-30!

&'!&3;,<!.-&-32+/-!&7-!-66-(&+8-/-%%!'6!&7+%!3-(,121&+'/!2-&7'.0!'&7-3!6'3-%&!

('2*'/-/&%!%;(7!1%!2'3-!.-&1+,-.!%'+,!*3'*-3&+-%0!'8-3%&'3<!8->-&1&+'/0!/'/I

81%(;,13!8->-&1&+'/0!%'+,!2+(3'?-%0!61;/10!1/.!&7-!+/&-31(&+'/%!?-&=--/!1,,!'6!

&7-%-!('2*'/-/&%!2;%&!?-!('/%+.-3-.9!J+/1,,<0!&7+%!%&;.<!=1%!?1%-.!;*'/!

'/,<!&7-!6+3%&!<-13!'6!>3'=&7!1&!&7-!3-(,121&+'/!%+&-9!:'!1((;31&-,<!;/.-3%&1/.!

&7-!';&('2-!'6!&7-!6'3-%&!6,''3!&31/%6-3!2-&7'.0!&7-!.-8-,'*2-/&!'6!&7-!

3-(,121&+'/!%+&-!2;%&!('/&+/;-!&'!?-!2'/+&'3-.!6'3!21/<!<-13%!+/&'!&7-!

6;&;3-9!

!
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!"!#$%&%'()(&*#+,-.*/,&+#%&0#1.*.2(#2(+(%234#

%&'!(')*+,)!-.!,&/)!),*01!&23'!/0'4,/./'0!2)5'6,)!-.!,&'!.-('),!.+--(!

,(24).'(!7',&-0!,&2,!6-*+0!8'!/75(-3'0!/4!,&'!.*,*('9!:/(),+1;!/,!<-*+0!8'!

8'4'./6/2+!,-!0'6('2)'!,&'!27-*4,!-.!&240+/4=!,&2,!,&'!.-('),!.+--(!72,'(/2+!

('6'/3'0!/4!-(0'(!,-!72/4,2/4!,&'!3/28/+/,1!-.!2)!7241!5+24,!5(-52=*+')!2)!

5-))/8+'9!%&'!(')*+,)!-.!,&/)!),*01!2+)-!)*=='),!,&2,!/,!721!8'!20324,2='-*)!,-!

/46('2)'!,&'!6-3'(!6(-5!)''0/4=!(2,'!,-!'4)*('!,&2,!6-3'(!6(-5)!2('!62((1/4=!

-*,!,&'/(!/4,'40'0!.*46,/-4!>6('2,/4=!2!3'=',2,/3'!6-3'(!/4!,&'!./(),!.'<!

=(-</4=!)'2)-4)!2,!,&'!('6+272,/-4!)/,'?;!2)!<'++!2)!2/0/4=!/4!'(-)/-4!6-4,(-+9!

@4-,&'(!/75(-3'7'4,!,-!,&'!'..'6,/3'4'))!-.!,&/)!7',&-0!721!8'!,-!)''0!-(!

5+24,!,('')!2,!,&'!('6+272,/-4!)/,'9!@!0'3'+-5/4=!624-51!<-*+0!6('2,'!)&20'!

.-(!,&'!*40'(),-(1!5+24,);!240!<-*+0!62*)'!,&'!(*0'(2+!)5'6/')!,-!8'6-7'!

)&20'0!-*,!240!.-(6'!2!)&/.,!/4!0-7/4246'!.(-7!'2(+1!)*66'))/-42+!,-!+2,'(!

)*66'))/-42+!)5'6/')!<&/6&!2('!7-('!)&20'A,-+'(24,!>B6C--D!"EEFG!H2(,!240!

C&'4!I$$J?9!%&/)!6-*+0!&'+5!266'+'(2,'!,&'!,(24)/,/-4!.(-7!2!('6'4,+1!

0/),*(8'0!)5'6/')!6-75-)/,/-4!,-!2!+2,'(!)*66'))/-42+!240!7-('!42,*(2+!.-('),!

6-77*4/,19!

K,!</++!2+)-!8'!/75-(,24,!,-!6-4,/4*'!7-4/,-(/4=!,&'!)/,'!/4!,&'!.*,*('!

,-!8',,'(!*40'(),240!,&'!0'3'+-57'4,!-.!,&'!*40'(),-(1!5+24,!6-77*4/,1!-4!

,&'!('6+272,/-4!)/,'9!%&/)!</++!8'!/75-(,24,!2)!*4'L5'6,'0!6&24=')!721!-66*(!

,&2,!6-*+0!&23'!2!+2(='!/7526,!*5-4!,&'!5+24,!6-77*4/,19!:-(!'L275+';!/4!2!

)/7/+2(!('6+272,/-4!),*01!81!H-+7')!>I$$"?!/4!M-*,&!@.(/62;!2.,'(!,&(''!1'2()!
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$%!&'$()*+!)*,',!(-.!-!*/&*,'!0,'1,2)!03-2)!1$4,'!-)!)*,!5,,0,'!6#7!189!

03-1,8,2)!)*-2!-)!)*,!.*-33$(,'!03-1,8,2)!6"7!189:!;3)*$<&*!1<'',2)3=!-)!

$<'!',13-8-)/$2!./),!(,!*-4,!%$<25!)*,!$00$./),!',.<3)+!/)!/.!0$../>3,!)*-)!

(/)*/2!)*',,!=,-'.!$<'!%/25/2&.!1$<35!8/''$'!)*$.,!$%!?$38,.!6@77"9+!-25!

)*,',%$',!/)!(/33!>,!/80$')-2)!)$!1$2)/2<,!8$2/)$'/2&!/2)$!)*,!%<)<',:!!

A<)<',!',.,-'1*!.*$<35!%$1<.!$2!)',-)/2&!)*,!',13-8-)/$2!./),!-.!-2!

,2)/',!,1$.=.),8!'-)*,'!)*-2!-.!.,0-'-),!1$80$2,2).!8-B/2&!<0!-2!

,1$.=.),8:!C)!(/33!>,!/80$')-2)!)$!%$1<.!$2!.$/3!8$/.)<',+!2<)'/,2).+!

8/1'$)$0$&'-0*=+!-25!8/1'$./),.!)$!5,),'8/2,!)*,/'!,%%,1).!$2!)*,!

5,4,3$08,2)!$%!)*,!%$',.)!1$88<2/)=!-)!)*,!',13-8-)/$2!./),:!C)!(/33!-3.$!>,!

/80$')-2)!)$!,D-8/2,!)*,!5,4,3$08,2)!$%!)*,!$4,'.)$'=:!E)*,'!',.,-'1*!/2)$!

)*,!%$',.)!%3$$'!)'-2.%,'!8,)*$5!-)!)*/.!.-8,!',13-8-)/$2!./),!*-.!%$<25!)*-)!

)*,!F7!18!.-34-&,!5,0)*!*-5!>,)),'!-.0,2!.<1B,'!,.)->3/.*8,2)!%'$8!'$$)!

.,&8,2).!)*-2!)*,!"G!18!)',-)8,2)+!><)!)*-)!.<1B,'.!1$<35!2$)!,8,'&,!(*,2!

$'/&/2-)/2&!%'$8!'$$).!><'/,5!-)!-!5,0)*!&',-),'!)*-2!@7!18!6H-1*$(.B/!,)!

-3:+!<20<>3/.*,5!5-)-9:!I*,.,!',.<3).!.<&&,.)!)*-)!)*,!$0)/8-3!.$3<)/$2!8-=!>,!

)$!.-34-&,!)*,!%$',.)!%3$$'!)$!-!5,0)*!$%!F7!18+!><)!.0',-5!/)!-)!-!3,..,'!5,0)*!

6%$'!,D-803,+!@7!189:!C2!-!./8/3-'!',13-8-)/$2!0'$J,1)!/2!(,.),'2!;<.)'-3/-+!

K'-2)!,)!-3:!6"LLM9!-3.$!.<&&,.),5!)*,!/5,-!$%!.-34-&/2&!.$/3!)$!-!1,')-/2!5,0)*!

-25!.0',-5/2&!/)!)*/22,':!I*/.!(-.!0',.,2),5!-.!-!.$3<)/$2!)$!-1*/,4,!*/&*,'!

.,,53/2&!,8,'&,21,!%$'!<25,'.)$'=!.0,1/,.!-.!.,,53/2&.!-',!.,4,',3=!/80,5,5!

%'$8!,8,'&/2&!(*,2!><'/,5!5,,0,'!)*-2!G!18!6N<)(-/2!-25!K/33*-8!"LL7O!

K'-2)!,)!-3:!"LLMO!P$B/1*!,)!-3:!@7779:!!
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%&'(!)**+,)-&!,.!()/0)1'21!)3!)!-4+3)'2!54*3&!)25!(*+4)5'21!)3!)!

3&'224+!54*3&!6,7/5!/'84/9!/4)5!3,!5'..4+423!4..4-3(!,2!3&4!7254+(3,+9!*/)23!

-,::72'39!3&)2!3&)3!6&'-&!64!,;(4+045<!1'042!3&)3!3&4!*+,*)17/4!;)28!

6,7/5!;4!5'/7345!,2-4!;9!:'=37+4!6'3&!3&4!544*4+<!*+,*)17/4>*,,+4+!/)94+(!

)25!3&42!)1)'2!;4-)7(4!/4((!:)34+')/!'(!*/)-45?!%,143&4+<!3&4(4!5'/73',2(!

6,7/5!/'84/9!+4(7/3!'2!/,64+!(*4-'4(!-,04+<!);725)2-4<!)25!+'-&24((!3&)2!64!

()6!.,+!3&4!@A!-:!3+4)3:423?!B,6404+<!)(!3&4!+4(7/3(!,.!,7+!+4(4)+-&!&)04!

(&,62<!'2!3&4!.737+4<!3&4!@A!-:!54*3&!:)9!5404/,*!'23,!)!-,::72'39!04+9!

(':'/)+!3,!3&)3!)3!3&4!"C!-:!*/,3(<!)25!3&4+4.,+4!)!-,::72'39!3&)3!6)(!

()/0)145!)3!@A!-:!)25!*/)-45!)3!$A!-:!:)9!&)04!3&4!*,3423')/!3,!5,!(,!)(!

64//?!%&4+4.,+4<!()/0)1'21!(,'/!544*4+!)25!(*+4)5'21!'3!3&'224+!'(!6,+3&!

'204(3'1)3'21!)(!)2!)**+,)-&!3,!.)-'/'3)34!)(*42!(7-84+'21!)25!3,!(3+43-&!3&4!

(7**/9!,.!3&4!.,+4(3!./,,+!:)34+')/!'2!('37)3',2(!6&4+4!'2(7..'-'423!:)34+')/!'(!

)0)'/);/4<!)(!2)37+)/!.,+4(3!./,,+!:)34+')/!'(!1424+)//9!)!/':'345!)25!0)/7);/4!

+4(,7+-4!'2!:'2'21!)+4)(?!!

%&4!D/;4+3)!1,04+2:423!+4E7'+4(!:'2'21!-,:*)2'4(!3,!+437+2!

+4-/)':45!/)25!3,!3&4!4E7'0)/423!-)*);'/'39!,.!3&4!*+4>5'(37+;)2-4!/)25<!)25!

3&4+4.,+4!3&'(!2)37+)/!.,+4(3!(,'/!'(!)!7(4.7/!+4(,7+-4!3,!)-&'404!3&'(!;4-)7(4!

,.!'3(!273+'423!-,23423!FD/;4+3)!G20'+,2:423!$AAHI!)25!3&4!*+,*)17/4!;)28!'3!

-,23)'2(?!B,6404+<!)(!5404/,*:423!,.!/)25!'2!3&4!424+19!:'2'21!)+4)(!,.!

D/;4+3)!-,23'274(!3,!4=*)25<!4'3&4+!.,+!)1+'-7/37+4<!7+;)2!5404/,*:423<!,+!

3&4!,'/!()25(!'2!3&4!2,+3&4+2!*,+3',2!,.!3&4!*+,0'2-4<!3&4!(3,+4!,.!3&'(!(7+.)-4!

(,'/!:)34+')/!'(!54-/'2'21?!%&4+4.,+4<!'3!'(!':*,+3)23!3,!:)84!3&4!:,(3!,.!3&4!
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$%&'()!$*%%&!+,)'&-,*!).,)!-(!,/,-*,0*'!)%!'1(2&'!).,)!&'3*,-+'4!$%&'()(!3,1!0'!

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

%&'()*+!,-./)0-1(-*2!34452!6+-7!8+9+'/&/*:!8&+;;/</8+*/0-!<0)!<0)(;*!

(80;:;*(1;!/-!*=(!0/&;+-7;>!?0&@1(!"A!B/(&7!1+-@+&!<0)!&+-7!8+9+'/&/*:!

7(*()1/-+*/0-2!#)7!(72!%&'()*+!,-./)0-1(-*>!,710-*0->!%&'()*+!C@'2!D02!

EFGHI2!

J)+-*>!K2!L2>!M(&&>!L2!E2>!N08=>!O2!P2>!+-7!60-()+Q+->!R2%2!"SS52!T19&/8+*/0-;!0<!

;((7&/-Q!(1()Q(-8(!*0!;/*(!)(;*0)+*/0-!<0&&0U/-Q!'+@V/*(!1/-/-Q!/-!

U(;*()-!%@;*)+&/+2!W(;*0)+*/0-!,80&0Q:>!$A!"$5X"I$2!

Y+)*>!Z2%2!+-7!K=(->!Y2[2Y2!34452!\-7();*0):!.(Q(*+*/0-!7:-+1/8;!0<!D0)*=!

%1()/8+-!'0)(+&!<0)(;*;2!K)/*/8+&!W(./(U;!/-!C&+-*!Z8/(-8(;>!3IA!#G"X#SH2!

Y0&1(;>!C2P2!344"2!Z=)@'&+-7!)(;*0)+*/0-!<0&&0U/-Q!U007:!+&/(-!/-.+;/0-!

+-7!1/-/-QA!(<<(8*;!0<!*09;0/&!7(9*=>!;((7!;0@)8(>!+-7!<()*/&/]()!+77/*/0-2!

W(;*0)+*/0-!,80&0Q:>!SA!H"XG$2!

T.();0->!62W2!+-7!R+&/>!P2N2!"SG32!M@)/(7>!./+'&(!;((7;!+-7!*=(/)!)(&+*/0-!*0!

)(.(Q(*+*/0-!+<*()!;@)<+8(!1/-/-Q2!O0@)-+&!0<!W+-Q(!P+-+Q(1(-*>!#IA!

5$GX5I32!

N08=>!O2P2>!R+)7>!Z2K2>!J)+-*>!K2L2>!+-7!%/-;U0)*=>!J262!"SS52!,<<(8*;!0<!'+@V/*(!

1/-(!)(;*0)+*/0-!09()+*/0-;!0-!*09;0/&!;((7!)(;().(;!/-!*=(!O+))+=!

<0)(;*!0<!U(;*()-!%@;*)+&/+2!W(;*0)+*/0-!,80&0Q:>!$A!#5GX#H52!



!

"#$!

%&'()*+,)-!././!&*0!1&)23-!%/4/!5667/!83)!9:;)!:<!23)!<:9)=2!=:,;!>9:>&?@;)!

A&*(!,*!&==,=2)0!*&2@9&;!9)':B)9C!&<2)9!:,;!=&*0=!D,*,*?/!E)=2:9&2,:*!

F':;:?C-!F&9;C!G,)HI!J&*@&9C!5667/!

%'K::(-!L/J/!"77M/!N*0)9=2&*0,*?!)':;:?,'&;!':DD@*,2C!=@'')==,:*I!K&@=&;!

D:0);=!&*0!23):9,)=-!&!9)B,)H/!G)?)2&2,:-!""6I!""$O"MP/!

Q@2H&,*-!Q/./!&*0!R,;;3&D-!./4/!"776/!83)!=,?*,<,'&*')!:<!23)!0:9D&*2!B,&A;)!

=))0!A&*(!,*!23)!9)=2:9&2,:*!:<!3)&23;&*0=/!S,:;:?,'&;!K:*=)9B&2,:*-!$5I!

"O"T/!

E:(,'3-!./Q/-!U,*?=;)C-!V/./-!W,B&=,23&D>&9&D-!U/-!&*0!%)*)C-!U/4/!5666/!

8:>=:,;!3&*0;,*?!&*0!=2:9&?)!)<<)'2=!:*!H::0;&*0!9)=2:9&2,:*!,*!

H)=2)9*!4@=29&;,&/!E)=2:9&2,:*!F':;:?C-!XI!"7TO56X/!

8&')C-!V/Y/!&*0!R;:==:>-!S/L/!"7X6/!4==)==D)*2!:<!2:>=:,;!3&*0;,*?!

2)'3*,Z@)=!<:9!9)3&A,;,2&2,:*!:<!=,2)=!D,*)0!<:9!A&@[,2)!H,23,*!23)!

J&99&3!<:9)=2!:<!H)=2)9*!4@=29&;,&/!J:@9*&;!:<!4>>;,)0!F':;:?C-!"PI!"7$O

56"/!

V3,22;)-!K/4/-!.@'3)=*)-!L/K/-!&*0!1))03&D-!8/!"77P/!83)!,D>:92&*')!:<!A@9,)0!

=))0=!&*0!B)?)2&2,B)!>9:>&?&2,:*!,*!23)!0)B);:>D)*2!:<!>:=2<,9)!>;&*2!

':DD@*,2,)=/!F*B,9:*D)*2&;!E)B,)H-!$I!P7OXP/!

!

!
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!""#$%&'#()

!""#$%&*)+,-%!&'()!*+!(,-.'-(!/01!23'.3!(')-(!)3-4!2-5-!-0.*60)-5-1!/)!

165'07!)3-!()614%"!!8!9-,5-(-0)(!(,-.'-(!0/)':-!)*!;/0/1/!</(!,-5!=>?@!AB"BC%!

>,-.'-(!D/E-!! ?*0*5!>')-!

9-.F/

E/)'*0!

>')-!

!
@G*:-!

H5*601!

>--1!

I/0J!
!

!"#$%%&'()$*$+$"'(&-1-G%8! !! !! KA!

!,&%'-"#$&+('%-$./%$'(<D6))%C!D6))%!-L!M%!9*-E%8!( !! !! KA!

!-&,/-&(0'+1$.%/+'(M'.3L%8( !! KA! K!

!+'%$'!-23$"'2%$)!&%8( K! !! K!

4'))$'()"/0'+$'(<&%C!@%N%!>.*))!( !! !! K!

4+'))$"'(-'02)!&%( !! !! KA!

4+/,2)("$%$'52)!&%8( !! KA! !!

6'%','7+/)5$)("'-'3&-)$)!<M'.3L%C!O%!I-/6:%!:/5%!

"'-'3&-)$)8( K! K! K!

6'-'3'-5#2)(,/3&)52)(<&'01F%C!H%&%!D-(*E8( !! !! KA!

6'0)&%%'(*2+)'80')5/+$)(<&%C!M-1'J%( !! KA! KA!

6'+3',$-&(0&-)9%1'-$"'(M63F%!-L!P'FF1%8! !! KA! !!

6'+&:()0;8! K! !! !!

6#',&+$/-('-72)5$./%$2,(<&%C!Q*F6G!((,%!

'-72)5$./%$2,8( KA! K! K!

6#',&+$/-(%'5$./%$2,(<&%C!Q*F6G8( !! !! KA!

6#&-/0/3$2,('%*2,!&%!( !! KA! K!

6#&-/0/3$2,("'0$5'52,(<&%C!@(.3%8! !! KA! K!

6$+)$2,('+1&-)&!<&%C!>.*,%!( !! K! KA!

6/%%/,$'(%$-&'+$)(D6))%8( !! !! KA!

6/+-2)("'-'3&-)$)!&%8( K! KA! !!

6/+-2)()&+$"&'(&%!((,%()&+$"&'8! K! KA! !!

6/+93'%$)('2+&'(P'FF1%8! !! K! K!

6/+9%2)("/+-25'!M/5(3%8!( KA! !! !!

6+&0$)(5&"5/+2,(&%(( !! !! KA!

<%9,2)(+&0&-)(<&%C!H*6F1( !! !! K!

<%9,2)(5+'"#9"'2%2)(<&'0JC!H*6F1!-L!>3'00-5((

((,;()2*)&"2-32)(<&'0JC!@%!&R:-!S!?%!&R:-8( !! KA! !!

<0$%/*$2,("$%$'52,(9/+%!((,;("$%$'52,8! !! K! !!

<=2$)&52,('+1&-)&!&%8( !! ! K!

<=2$)&52,()"$+0/$3&)(M'.3L%8( !! ! KA!

<+$7&+/-(&%'52)!<Q**J%C!H5--0-8! !! KA! !

<+9)$,2,("#&$+'-5#/$3&)(&%( !! ! KA!

<2+9*$'("/-)0$"2'(<&'01F%C!H%&%!D-(*E8( K! KA! K!

<2+9*$'()$*$+$"'(<&%C!H%&%!D-(*E8( !! ! KA!

>&)52"'('%5'$"'(T5'0%8( KA! ! !

>+'7'+$'(1&)"'!&%8( K! K! K!



!

"#$!

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

3'(4,

-,2)/0!

%)2'!

!
56/7'!

81/90:!

%'':!

;,0<!
!

!"#$%&'(')*$*+",(*!=>!) !! ?! ?!

!"#(-.)/%+$"#$!=>@) ?! ?A! ?A!

!"#(-.)*+(0#%+-.!B)(CD>@!) ?! ?! ?A!

!$+"1(-.)/(231$##(();1)22/0@)) !! ?A! ?!

!$-.)"#$&&(2-.)E,(F4@! !! ?! ?A!

5$+"2#$-.)."6(.-.);,121,-@) ?A! ! ?A!

5($+"2(-.)-./$##"*-.!=>@) !! ! ?A!

7"*,8+-')%2,+%#$-2-'!G//<>@!) !! ! ?!

7%1(2$+")9(%(2"!=>@) ?! ! !

7%1(2$+")(1:%#-2+"*")H3)(C,1:*/0I!;,0<*!'D!

%&1'0J>@) ?! ! ?!

7%1(2$+")*"*"+(2")=>!) ! ! ?A!

;"("1*,$.-.)2"1"9$1'$!.'*K>@) ?! ! ?A!

;"("1*,$.-.)'*$##"*-.)H=>I!=)0<@) ?A! ! ?A!

;$#(#%*-')%00(2(1"#('!H=>I!=,->) ! ?A! ?!

;$1*,")"+:$1'('!=>@) ! ?A! ?A!

;$+*$1'(")#%1<(0#%+")81''0'@)) ! ! ?A!

;$+*$1'(")&"1(2-#"*"!H5)2/0I!8>!./0>!7,1>!

&"1(2-#"*"@) ?! ?A! ?!

;(*$##")1-9"!=>@) ?! ! !

;%$,+(1<(")#"*$+(0#%+")H=>I!L'0M4@) ! ?A! ?A!

=$*"'(*$')0+(<(9-')H=>I!L1>!7,1>)&"#."*-')H5)2/0I!

N1/0F9)*@) ?! ! ?!

=#"1*"<%).">%+)=>)) ! ?A! ?!!

=%#8<%1-.)"+$1"'*+-.)E/1:>!'D!;/1',9) ! ! ?A!

=%#8<%1-.)2%1:%#:-#-'!=>!) ! ! ?A!

=%*$1*(##")1%+:$<(2"!=>@) ! ?! ?!

=+-1-')&$1'8#:"1(2"!=>K>@!) ?A! ! ?!

=+-1-'):(+<(1("1"!=>@!) ?A! ) ?)

=8+%#")"'"+(0%#("!B)(CD>@!) ?A! ! !

?"1-12-#-')2"+9(%&,8##-')G//<>@!) ! ! ?A!

?"1-12-#-')#"&&%1(2-')=>@!) ! ! ?A!

?(/$'),-9'%1("1-.)3)(C,1:*/0@!) ! ! ?A!

?(/$')*+('*$!O,44>@!) ?! ?A! ?A!

?%'")"2(2-#"+('!=)0:4>@!) ?) ! ?!

?-/-')(9"$-')=>!**&>).$#"1%#"'(-')H.)'(<I!L/(<'@)) ?A! ?! ?!

?-/-')&-/$'2$1'!3,K>@!) ?) ! ?!

@"#(6)&$*(%#"+(')%->@)) ! ! ?A!

@(#$1$)#"*(0%#(")O/)14)**&4)"#/")HB)44>I!81'92'1!P!

;91:'2!) ! ! ?A!

@(1"&(')"+:$1'(')=>!**&>!"+:$1'(')) ! ! ?A!

@%#(9"<%)2"1"9$1'(')=>!7,1>!<(#:%2"1$'2$1')3Q:6>@!) ! ?A! !



!

"#$!

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

3'(4,

-,2)/0!

%)2'!

!
56/7'!

81/90:!

%'':!

;,0<!
!

!"#$%&'(")*+,$*&'(=>(( ! ?! ?@!

!-*+.&),(,+/*#'0'(=>( ! ! ?@!

!1,$%2'(-0)"',(+922>!7,1>!-0)"',A(( ! ! ?@!

!1*)),+0,(3*40,(B=>C!D)44>!( ! ?@!! ?@!

!23-%"+0$,+-"'(,)5&'(B=>C!%>E>!;4,<'A!( ?! ! ?!

!23-%2"1+0$%&3(),*/*(B=>C!5>!=F7'!G!.>!=F7'!7,1>(

)*,/*A(( ! ?! ?!

6,+,7,$&3("880$0#,)*!E>H>!I)JJ>!( ! ?! ?!

6%),'-0(,+/*#'*!=>!( ! ?@!!! ?!

60,+*)),(1+08")0,1,(=>A( ! ! ?@!

6+08")0&3(-+,1*#'*!=>( ! ! ?@!

6+08")0&3(+*-*#'(=>(( ! ! ?!

6+0-)*&+"'-*+3&3(-*+8"+,1&3!BKL1,2C!K>!=,)0M( ! ! ?!!!

62-%,(),108")0,!=>A!( ! ?@! !

9*+"#0$,(-*+*.+0#,!=>!**&>!7,),-*#'0'!BN902OC!

P'00'44A!( ! ?! !

9*+"#0$,('$&1*)),1,(=>A(( ! ?!!! !

905&+#&3(*4&)*!BK)(OQ>C!3,R>A!( ?! ! !

905&+#&3("-&)&'(=>!7,1>(,3*+0$,#&3(5)2/0A( ?@!! ! !

90$0,(,3*+0$,#,(K9O4>!'Q!I)44:>A(( ! ?@!! ?!

90"),($,#,4*#'0'!=>!7,1>!+&.&)"',!B81''0'C!S>=>!

H)2(O(>A!( ?@!! ! !

90"),(#*-%+"-%2)),!81''0'A!( ! ?@! ?!

%':J'!*&>A!! !! ?!! ?!

T2O'1!81,**'*A! ! ! ?!

"+/-'0(4,291'!,*!&'1!U0)2':!%2,2'*!.'&,12-'02!/R!5J1)(94291'!@V"V>!
@W0:)(,2'*!90(/--/0!*&'()'*>!



!

"#$!

!""#$%&'()*+%!&'()!*+!(,-.'-(!+*/01!2)!)3-!"4!.5!201!67!.5!1-,)3!)8-2)5-0)(!

'0!)3-!+'8()!9-28!*+!:8*;)3!2)!)3-!8-.<252)'*0!(')-%!=!>-,8-(-0)(!(,-.'-(!02)'?-!

)*!@20212!A2(!,-8!BCDE!F7"7G%!H*5-0.<2)/8-!2(!,-8!B0')-1!C)2)-(!

D-,28)5-0)!*+!E:8'./<)/8-!F7"7%!

Species Name
 15 cm 

Treatment 

40 cm 

Treatment 

Achillea sibirica Ledeb.*  X X 

Amelanchier alnifolia (Nutt.) Nutt. ex M. Roem.*  X   

Anemone parviflora Michx.* X   

Aralia nudicaulis L.*  X X 

Bassia scoparia (L.) A.J. Scott  X X 

Brassica napus L. X X 

Calamagrostis canadensis (Michx.) P. Beauv. var. 

canadensis*  X X 

Canadanthus modestus (Lindl.) G.L. Nesom*  X X 

Capsella bursa-pastoris (L.) Medik.  X X 

Chamerion angustifolium (L.) Holub ssp. angustifolium*  X X 

Chamerion latifolium (L.) Holub*  X X 

Chenopodium album L.  X X 

Chenopodium capitatum (L.) Asch.*  X X 

Cirsium arvense (L.) Scop.  X X 

Collomia linearis Nutt.* X X 

Corydalis aurea Willd.*  X X 

Crepis tectorum L.  X X 

Elymus repens (L.) Gould X X 

Equisetum arvense L.*    X 

Equisetum scirpoides Michx.*  X X 

Erysimum cheiranthoides L. X X 

Eurybia conspicua (Lindl.) G.L. Nesom* X X 

Eurybia sibirica (L.) G.L. Nesom* X   

Fragaria vesca L.*  X X 

Galeopsis tetrahit L.  X X 

Galium boreale L.*  X X 

Galium triflorum Michx.*  X X 

Geranium bicknellii Britton*  X X 

Geum aleppicum Jacq.*  X X 

Heracleum maximum Bartram*  X   

Hieracium umbellatum L.*    X 

Lathyrus ochroleucus Hook.*  X X 

Lonicera involucrata (Richardson) Banks ex Spreng.*  X   

Lonicera tatarica L.  X X 

Maianthemum canadense Desf.*  X   

Maianthemum stellatum (L.) Link* X   

Melilotus officinalis (L.) Lam.  X X 

Mentha arvensis L.*  X X 

Mertensia longiflora Greene*  X X 

Mertensia paniculata (Aiton) G. Don. var. paniculata*  X X 



!

"#$!

Species Name
 15 cm 

Treatment 

40 cm 

Treatment 

Moehringia lateriflora (L.) Fenzl* X   

Petasites frigidus (L.) Fr. var. palmatus (Aiton) 

Cronquis*  X X 

Plantago major L.    X 

Polygonum arenastrum Jord. ex Boreau X   

Polygonum convolvulus L.  X X 

Potentilla norvegica L.* X X 

Prunus pensylvanica L.f.*  X X 

Prunus virginiana L.*    X 

Ranunculus cardiophyllus Hook.*  X X 

Ranunculus lapponicus L.*  X   

Ribes hudsonianum Richardson*  X X 

Ribes triste Pall.*  X X 

Rosa acicularis Lindl.*  X X 

Rubus idaeus L. ssp. melanolasius (Dieck) Focke*  X X 

Rubus pubescens Raf.*  X X 

Salix petiolaris Sm.*  X X 

Silene latifolia Poir. ssp. alba (Mill.) Greuter & Burdet  X X 

Sinapis arvensis L. ssp. arvensis  X   

Sonchus oleraceus L.  X X 

Spergula arvensis L. X X 

Stachys pilosa Nutt. var. pilosa*  X X 

Stellaria media (L.) Vill.  X   

Symphoricarpos albus (L.) S.F. Blake*  X X 

Symphyotrichum laeve (L.) A. Löve & D. Löve var. 

leave*  X X 

Taraxacum officinale F.H. Wigg.  X X 

Thlaspi arvense L.  X X 

Tiarella trifoliata L.* X   

Trifolium pratense L. X   

Trifolium repens L.  X X 

Tripleurospermum perforatum (Mérat) M. Lainz X   

Vicia Americana Muhl. ex Willd.*  X X 

Sedge sp.*  X X 

Other Grasses* X X 

!


