
HAL Id: dumas-00912382
https://dumas.ccsd.cnrs.fr/dumas-00912382

Submitted on 14 Apr 2014

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Influences des facteurs paysagers et de la gestion de la
trame herbacée sur les populations de rhopalocères

Lise Camus-Ginger

To cite this version:
Lise Camus-Ginger. Influences des facteurs paysagers et de la gestion de la trame herbacée sur les
populations de rhopalocères. Sciences agricoles. 2013. �dumas-00912382�

https://dumas.ccsd.cnrs.fr/dumas-00912382
https://hal.archives-ouvertes.fr


 

Mémoire de Fin d'Études 

Diplôme d’Ingénieur de l’Institut Supérieur des Sciences Agronomiques, 
Agroalimentaires, Horticoles et du Paysage * 

Année universitaire : 2012-2013 

Spécialité : Ecologie Biodiversité 

Spécialisation ou option : Ingénierie en Ecologie et en Gestion de la Biodiversité 

 

 

Influence des facteurs paysagers et de la gestion de la trame herbacée sur les 
populations de rhopalocères 

 

Par : Lise CAMUS-GINGER 

 

 

 

 

 

                                                                                                                                                Bon pour dépôt (version définitive)  
Date : 04/11/2013                                                                                        Autorisation de diffusion : Oui X Non! 

 

Devant le jury :       Soutenu à Montpellier   le 30 septembre 2013 

Sous la présidence de : Julie DETER, maître de conférences des universités 

Maîtres de stage : Hervé MOAL, directeur de la recherche et de l’innovation ARP, et Hortense SERRET, doctorante 
en Ecologie chez ARP–Astrance et au Muséum National d’Histoire Naturelle. 

Enseignant référent : Julie DETER 

Autre membre du jury : Pierre Bannwarth, directeur APIEU - CPIE Montpellier 

 

"Les analyses et les conclusions de ce travail d'étudiant n'engagent 

que la responsabilité de son auteur et non celle d’AGROCAMPUS OUEST". 

 

 

 

 Astrance 

Département 
Développement 
Durable d’ 

AGROCAMPUS OUEST 

CFR Angers  

2 rue André le Nôtre 

49000 Angers 

FRANCE 

UNIVERSITE SCIENCES ET 

TECHIQUES MONTPELLIER 2 

Place Eugène Bataillon 

34095 Montpellier Cedex 5 

FRANCE 

ARP – Astrance 

 

27 rue Duret 

75116 Paris 

FRANCE 



!

!

!



!

!

!

!

"#$$%&'(!

!

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

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

! )'*'#!"#$%*+'!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!$!

! 0&'12345%+6)-/7/6)-8%+'$89/:;<'%:=8-89/'1>-*%+?89/1)%8!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!%!

&"! '()*+,-.!-)!/*)012-3!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#4!

! ,-."#!%&'(!"!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#4!

! /&'0-!"#!%&10*.'2$$-..*3"/7!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!5!

! 0&3<5&5%+'$/(-8/('$$3-8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!6!

! @5*%-)&8/-.<2+*5%+?8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!7!

! 8+(,)-/-9)!3)(),3),:;-3!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!&#!

A"! B38)2%5%8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#&!

! ,5&5*%3&+8%+6)-8/(-8/<5&*-22-8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#&!

! <199*-3!2-!/1=,.,)*!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#$!

! @5*%-)&8/(-/C-8%+'$!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#$!

! BD2-/(-/25/*'4<'8+%+'$/<5;85C=&-!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#>!

E"! F+8*)88+'$!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!#6!

G"! ,'$*2)8+'$8!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!&#!

?,=.,1@+(A0,-!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

B-=1@+(A0,-!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

C99-D-3!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

! H$$-.-/!/7/F'$$3-8/(-/C-8%+'$/-%/B-2-I38/(-/<5<+22'$8/<5&/:51+%5%8!""""""""""""""""""""""""""""""""""""""""""""!!

! H$$-.-/J/7/K&5+%8/<5&/-8<=*-8/(-/<5<+22'$8!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

! H$$-.-/A/7/,'4<'8+%+'$/<5;85C=&-/L/JMM/4=%&-8/(-8/8+%-8!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

! H$$-.-/E/7/,'4<'8+%+'$/<5;85C=&-/L/GMM/4=%&-8/(-8/8+%-8!"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

! H$$-.-/G/7/,'4<'8+%+'$/<5;85C=&-/L/!N4/(-8/8+%-8!""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""!!

/

/ !



!

!

/ !



#!

!

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

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

O-8/ -$%&-<&+8-8/ 8'$%/ *'$?&'$%3-8/ L/ (-/ $')I-22-8/ '12+C5%+'$8/ 6)5$%/ L/ 2-)&/ &5<<'&%/ L/

$%".42+-.."5".'6#72.829#".#:+*.1"9#$*#$-2#8(+#$*#&-8<'$851+2+%3/8'*+3%52-/(-8/-$%&-<&+8-8/PBQRS/

&38-&I-/)$-/<25*-/+4<'&%5$%-/L/25/<&+8-/-$/*'4<%-/(-/25/1+'(+I-&8+%3/P(3*&-%/()/JE/5I&+2/JM!J/

&-25%+?/ 5)./ '12+C5%+'$8/ (-/ %&5$8<5&-$*-/ (-8/ -$%&-<&+8-8/ -$/ 45%+=&-/ 8'*+52-/ -%/

-$I+&'$$-4-$%52-S"/ F-/ $'41&-)8-8/ +$+%+5%+I-8/ +$%-&$5%+'$52-8/ I+-$$-$%/ 5<<);-&/ *-%%-/

(345&*:-9/ -$/ <&'<'85$%/ (-/ &-$(&-/ 2-8/ &5<<'&%8/ / BQR/ <)12+*8/ 7/ T2'152/ B-<'&%/ #$+%+5%+I-9/

,'&<'&5%-/B-C+8%-&"""/O-8/5C-$*-8/(-/$'%5%+'$/-.%&5/?+$5$*+=&-9/%-22-8/U#TRV9/<)12+-$%/*:56)-/

5$$3-/ )$/ <5$-2/ (-8/ -$%&-<&+8-89/ $"8# 02&+*+1028*.'# ".# ;-.1'2-.# !"# 1+2'<+"8# '"$8# =("# $%25>*1'#

*5&1'$-9/2-8/&-25%+'$8/5)./?')&$+88-)&8/-%/8')8W%&5+%5$%8/45+8/5)88+/25/45X%&+8-/(-8/+4<5*%8/8)&/

25/1+'(+I-&8+%3"/B-C5&(3-8/(-/%&=8/<&=8/<5&/2-8/+$I-8%+88-)&89/2-8/&3<'$8-8/L/*-8/6)-8%+'$$5+&-8/

4'$'<'2+8-$%/)$-/<5&%/*'$8+(3&512-/(-8/-??'&%8/(-8/(+&-*%+'$8/BQR"//

O-8/-$%&-<&+8-8/ 8'$%/<5&?'+8/<&+8-8/(-/*')&%/ ?5*-/L/*-8# +&3$"5".'*'2-.89#!%-?# $%2.'&+@'#

>-(+# $"8# 8-12&'&8# !"# 1-.8"2$# "'# !%*11-5>*3."5".'# !"# 8"# >-82'2-.."+# >-(+# +&>-.!+"# *(A#

>+-B$&5*'2=("8# !"# 1"''"# .-(4"$$"# 1$2".'<$"6# C.# 4-2'# =(%2$# 8%*32'# !%(.# 4&+2'*B$"# 5*+10&# =(2#

8%-(4+"9#!*.8# $"=("$# $"8#5"2$$"(+"8# 2.2'2*'24"8/<-)I-$%/Y%&-/*')&'$$3-8/(-/8)**=8"/V$/588+8%-/

<5&/-.-4<2-/L/25/$5+885$*-/(-/251-28/')/(-/*-&%+?+*5%+'$8/7/2-/&3?3&-$%+-2/!"#$%&/6)+/<'&%-/8)&/25/

$'&4-/ #QV/ JZMMM/ 8)&/ 25/ &-8<'$851+2+%3/ 8'*+3%52-9/ ')/ -$*'&-/ 2-/ 251-2/'$()$*%+,$-./ 0+(1+%,,9/

25$*3/ *'$>'+$%-4-$'# ".# 5*+8# DEFD# >*+#G"+4"+.9# B(+"*(# !%&'(!"# ".# 3&.2"# &1-$-32=("9# "'# $"#

H(+"*(#I"+2'*89#-+3*.285"#!"#1"+'2;21*'2-.9#=(2#>"+5"'#!%&4*$("+#$*#>-$2'2=("#!"#3"8'2-.#"'#!"#

>+28"# ".# 1-5>'"# !"# $*# B2-!24"+82'&# *(# 8"2.# !"# $*# >-$2'2=("# !%".'+">+28"6# C.# >"('# 1">".!*.'#

8%&'-.."+#=("#$*#$*B"$$28*'2-.#>-+'"#3&.&+*$"5".'#8(+#!"8#>$*.8#!%*1'2-.89#5I-*/<-)/(-/8)+I+/8)&/

$%*4*.1"5".'#!"8#>$*.8#!%*1'2-.8#*(#;2$#!"8#*..&"86/

J%CB8"+4*'-2+"# # !"8# K*+!2.8# "'# !"8# L8>*1"8# I"+'8# !%L.'+">+28"# MCKLILN# 8%2.81+2'#

<&3*+834-$%/(5$8/*-%%-/I-+$-9/I+5/<2)8+-)&8/+$$'I5%+'$8"/O"#>+-P"'9#2.2'2&#>*+#$"#B(+"*(#!%&'(!"#

H8%&5$*-9/ 5/ <')&/ '1>-*%+?/ (-/ &352+8-&/ )$/ 8)+I+/ 8)&/ 2-/ 2'$C/ %-&4-/ (-8/ -8<5*-8/ I-&%8/ (-8/

".'+">+28"86#J%2.2'2*'24"#"8'#B*8&"#8(+#(.#'+*4*2$#!"#!-1'-+*'#>-+'*.'#8(+#1"8#"8>*1"8#4"+'8#"'#$"(+#

5<<'&%/L/25/1+'(+I-&8+%3/45+8/5)88+/2-)&/<-&*-<%+'$/<5&/2-8/)85C-&8"/

/ /



!

!

/



&!

J%(."#!"8# *1'2-.8#>+2.12>*$"#!"# $%CKLIL#"8'/ $*# +&*$28*'2-.#!%2.4".'*2+"8# +&3($2"+8#!"#

!2;;&+".'8#'*A-.89#"'#$%*.*$Q8"#!"#1"8#!-..&"8#L/(-8/?+$8/(-/&-*:-&*:-"/J%CKLIL#*#!%*2$$"(+8#25/

>*+'21($*+2'&# !%@'+"# &$*B-+&# ".# 1-$$*B-+*'2-.# *4"1# !"8# -+3*.285"8# >(B$218# !"# +"10"+10"/7/ 2-8/

-$%&-<&+8-8/<-)I-$%/*:'+8+&/(-/<&Y%-&/2-)&8/%-&&5+$8/-.%3&+-)&8/5)./36)+<-8/(-/*:-&*:-)&89/6)+/;/

4-%%-$%/ 52'&8/ (-8/ 3%)(-8/ %:345%+6)-8/ -$/ <25*-"/ O-8/ -$%&-<&+8-8/ <-)I-$%/ Y%&-/ <2)8/ ')/4'+$8/

+$%3C&3-8/(5$8/*-8/<&'*-88)8/(-/&-*:-&*:-9/-$/?'$*%+'$/(-/2-)&/+$%3&Y%/8%&5%3C+6)-9/45+8/5)88+/

-$/ ?'$*%+'$/ (-/ 2-)&/ 8-$8+1+2+%3/ 3*'2'C+6)-"/ F-8/ 5*%+'$8/ (-/ *'44)$+*5%+'$/ 8)&/ 2-8/ 1'$$-8/

<&5%+6)-8/ (-/ C-8%+'$/ <-)I-$%/ Y%&-/ -$I+85C3-89/ 5)<&=8/ (-8/ C-8%+'$$5+&-8/ 45+8/ 3C52-4-$%/ ()/

>"+8-.."$#!"#$%".'+">+28"6#J%CKLIL#428"#*2.82#R#1+&"+#(.#4&+2'*B$"#$2".#".'+"/2-8/8*+-$%+?+6)-8/

-%/2-8/-$%&-<&+8-8"/

O-8/ <&'%'*'2-8/ ('+I-$%/ <-&4-%%&-/ (-/ &-2+-&/ 25/ <'2+%+6)-/ (-/ C-8%+'$9/ 8+%-/ <5&/ 8+%-9/ 5)./

-B8"+4*'2-.8#!"#'*A-.8#+">+&8".'*'2;8#8(+#$"#'"++*2.9#"'#1"#42*#(.#8(242#>$(+2*..("$6#J%&'*'#!"#$*#

1+'(+I-&8+%3/ '18-&I3-/ -8%/4+8/ -$/ &-25%+'$/ 5I-*/ 2-8/ ?5*%-)&8/ -$I+&'$$-4-$%5)./ 3*:5<<5$%/ 5)/

1-.'+S$"# !"# $%".'+">+28"6# T*+# "A"5>$"9# (.# "8>*1"# 4"+'9# 5@5"# B2".# 3&+&# ".# ;*4"(+# !"# $*#

B2-!24"+82'&9# ."# >"('# >*8# !&>*88"+# (.# 1"+'*2.# .24"*(# !"# +210"88"# 8>&12;2=("# 8%2$# 8"# +"'+-(4"#

28-$&#*(#1U(+#!%(.-/['$-/-$%+=&-4-$%/4+$3&52+83-"/O-8/*'$$-*%+I+%38/3*'2'C+6)-89/25/<&-88+'$/

*.'0+->2=("9#8-.'#2.'&3+&"8#!*.8#$"#!28>-82'2;#!%&4*$(*'2-.#!"8#82'"8#2.!(8'+2"$86#/

J%&'(!"#R#$*=("$$"#P"#>*+'212>"#8%2.81+2'#>$"2."5".'#!*.8#$"#>+2.12>"#!"#$%CKLIL/7/3%512+&/)$-/

&-25%+'$/".'+"# $"8# ".'+">+28"8#"'# $*# +"10"+10"9#>"+5"''+"#*(A#".'+">+28"8#!"#8%".3*3"+#>-(+# $*#

1+'(+I-&8+%3/(-/45$+=&-/5<<&'<&+3-9/-$/?'$*%+'$/()/<'%-$%+-2/<&'<&-/L/*:56)-/-4<25*-4-$%"/

O-8/(345&*:-8/4+8-8/-$/<25*-/-$/JM!A/'$%/<')&/'1>-*%+?/(-/%-8%-&/2-8/<&'%'*'2-8/<')&/

&4*$("+# !%(."# >*+'# $"8# *>>-+'8# R# $*# 812".1"# =("# $"8# +"$"4&8# >"(4".'# *>>-+'"+# "'# $"(+#

+">+-!(1'2B2$2'&# !*.8# $"# '"5>89# "'# !%*('+"# >*+'# &4*$("+# $*# +".'*B2$2'&# ;2.*.12<+"# !(# >+-P"'6/

J%&=(2>"# !%&1-$-3("8# +&*$28"# !"8# 2.4".'*2+"8# 8(+# 1"# .-(4"*(# 'Q>"# !"# '"++*2.8# R# $%*11<8#

%&5(+%+'$$-22-4-$%/&-8%&-+$%/-%/%&5I5+22-/-$/*'2251'&5%+'$/5I-*/2-8/*:-&*:-)&8/<')&/-.<2'+%-&/2-8/

('$$3-8/ 5+$8+/ &3*'2%3-8"/ ,-%%-/ 5$$3-9/ $'8/ %-8%8/ (-/ ?5+851+2+%3/ <'&%5+-$%/ 8)&/ 25/ ?2'&-9/ 2-8/

*'23'<%=&-89/2-8/&:'<52'*=&-89/2-8/'&%:'<%=&-8/$'*%)&$-8/-%/2-8/*:+&'<%=&-8"//

T-(+# $*# +&*$28*'2-.# !"8# 2.4".'*2+"8# !"# '"++*2.9# $%".'+">+28"# *# 10-282# !%"5B*(10"+#

<2)8+-)&8/ 8%5C+5+&-8/ -$/ 5<<)+/ (-/4'$/ <'8%-6# K%*2# !-.1# +"1+('&# (."# &=(2>"# (-/ 8+./ <-&8'$$-8/

*'4<'83-/(-/6)5%&-/3%)(+5$%8/(-/\58%-&/!9/)$/(-/O+*-$*-/-%/)$/3%)(+5$%/(-/<&-4+=&-/5$$3-/(-/

]KQ"//



!

!

/

@+C)&-/!/7/#45C'/(-/\5*:5'$/P230$4$(/53#63(7S/8)&/)$-/?2-)&/*)2%+I3-/P8$77$3/8<"S/PT+)8-<<-/Q5&%'&+/

JM!JS/

/ /



$!

! -$.$'(%')*./$!

/ J"8#+0->*$-1<+"8#-.'#8-(4".'#!"8#"A23".1"8#*88"V#>+&128"8#".#'"+5"8#!%0*B2'*'#"'#

(-/<25$%-8/:D%-89/-%/L/*-/%+%&-/8'$%/*'$8+(3&38/*'44-/(-8/-8<=*-8/+$(+*5%&+*-8/(-/25/6)52+%3/(-8/

4+2+-).9/-$/&5+8'$/(-/2-)&/8-$8+1+2+%3/5)./*:5$C-4-$%8/P4Y4-/23C-&8S/(-/ 2-)&/:51+%5%/P^#,_/

DEFDN#J%*$'&+*'2-.#"'# $*#!"8'+(1'2-.#1*(8&"8#>*+# $%0-55"#8-.'# *2.82# $"8#>+"52<+"8# 1*(8"8#!"#

(3*2+$/ (-8/ <'<)25%+'$8/ (-/ O;*5-$+(5-/ P,^Q`\H_/ !aaAS"/ BV]RBKQV_/ -%/ 52"/ *'$?+&4-$%/ -$/

!aaG/6)-/2-8/<'<)25%+'$8/(-/<5<+22'$8/8'$%/ +$?2)-$*3-8/<5&/25/C-8%+'$/(-8/4+2+-)./7/5+$8+9/)$/

1"+'*2.#.24"*(#!"#>"+'(+B*'2-.#5*2.'2".'#*1'24"#$*#B*.=("#!"#3+*2."8#!%(."#8&$"1'2-.#!"#>$*.'"8#

*..("$$"8#"'#>2-..2<+"89#.&1"88*2+"8#R#$%*$25".'*'2-.#"'#R# $*#+">+-!(1'2-.#!"8#$&>2!->'<+"86#7#

$%2.4"+8"9#!"#'+->#3+*.!"8#>"+'(+B*'2-$8/<-)I-$%/Y%&-/*'&&323-8/5)/(3*2+$/(-8/<'<)25%+'$8"//

/ R$/ ?'$*%+'$/ (-/ 2-)&/ I5C+2+%39/ 2-8/ <5<+22'$8/ 8'$%/ 8-$8+12-8/ L/ (-8/ 3*:-22-8/ <2)8/ ')/

4'+$8/C&5$(-8/5)./4'(+?+*5%+'$8/(-/2-)&/:51+%5%/b/Q\HOO#FTR/MFWWXN#+*>>"$$"#$%25>-+'*.1"#!"#

$%&10"$$"#8>*'2*$"#>-(+#$%&%)(-/(-8/<'<)25%+'$89/8-2'$/6)-/2-8/-8<=*-8/'$%/)$-/?'&%-/(+8<-&8+'$/

')/'**)<-$%/)$/%-&&+%'+&-/&3()+%"/O5/<2)<5&%/(-8/-8<=*-8/4-$5*3-8/-??-*%)-$%/-$/-??-%/2-)&/*;*2-/

8(+# (."# 8(+;*1"# !%0*B2'*'# +"8'+"2.'"/7/ 25/ C-8%+'$/ 5)/ $+I-5)/ 2'*52/ <&-$(/ 52'&8/ %')%-/ 8'$/

+4<'&%5$*-/POVBH\/JM!!S"/O5/8%&)*%)&-/<5;85C=&-/-$I+&'$$5$%-/('+%/('$*/Y%&-/3%)(+3-/L/(-8/

3*:-22-8/5(5<%3-8#*(A#!2;;&+".'8#>*>2$$-.8# #-B8"+4*B$"8#8(+#$"8#"8>*1"8#4"+'8#!%".'+">+28"6#J"#
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5%%&5;5$%8/ <')&/ 25/ ?5)$-9/ 4Y4-/ 8+/ *-&%5+$-8/ -8<=*-8/ +$%&'()+%-8/ ?'$%/ (38'&45+8/ <5&%+-/ (-8/

&-88')&*-8/ 52+4-$%5+&-8/ *'44)$-8/ <')&/ 2-8/ <5<+22'$8/ P@+C)&-/ !S"/ O5/ I5&+51+2+%3/ (-/ 25/

1-5>-82'2-.#;$-+28'2=("#2.!(2'"#>*+#$*#3"8'2-.#!"#$%0-55"#*(+*2'#!-.1#(.#25>*1'#!2+"1'#8(+#$*#

?5)$-9/L/%')8/2-8/$+I-5)./%&'<:+6)-8"//

/ /



!

/

//

@+C)&-/J/Y#Z.!23&.*'#!"#$*#;$-+"#!"8#"8>*1"8#4"+'8#![".'+">+28"#1-5>*+&"#R#$*#;$-+"#3&.&+*$"#!"#$%\$"W(-W
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J"8#&'(!"8#>+&$252.*2+"8#5".&"8#>*+#.-'+"#&=(2>"#".#DEFD#8(+#$*#;$-+"#!"8#P*+!2.8#!%".'+">+28"#

(-/.-'+"#&10*.'2$$-.#5-.'+".'#(."#$*+3"#5*P-+2'&#MW]9X^N#!%"8><1"8#2.!23<."89#".#>*+'21($2"+#

8)&/ 25/ 8%&5%-/ :-&15*3-/ PE,@;+-! &F"/ ,-8/ *:+??&-8/ 8'$%/ 23C=&-4-$%/ 8)<3&+-)&8/ L/ 25/ 4';-$$-/

'18-&I3-/-$/f2-W(-W:+*.1"9#=(2# 2.'<3+"#!"8#"8>*1"8#>$(8# P*+!2.&89#-?#$%-.#-B8"+4"#!%*4*.'*3"#

!%"8><1"8# .*'(+*$28&"8/ P,]_]0/ JM!!S6# J"8# "8>*1"8# 4"+'8# !%".'+">+28"# >-(++*2".'# !-.1#

1-.8'2'("+#!"8#52$2"(A#!"#=(*$2'&#!(#>-2.'#!"#4("#!"#$%*11("2$#!"8#+0->*$-1<+"86/

F-8/%-8%8/'$%/(3>L/3%3/4-$38/8)&/(-8/<&5%+6)-8/?5I'&+85$%/25/1+'(+I-&8+%3/!%"8>*1"8#4"+'8#

".#52$2"(# (+B*2.9# >-+'*.'# ".# >*+'21($2"+# 8(+# $%2.'&+@'# !%25>$*.'"+# !"8# .210-2+8# -(# !"8# V-."8#

;*4-+*B$"8# R# $%2.8'*$$*'2-.# !"# 1"+'*2."8# "8><1"8# MTHQKV_/ -%/ 52"/ JMMGS"/ \Y4-/ 8+/ *-&%5+$-8/

43%:'(-8/<-)I-$%/Y%&-/*'$%&'I-&83-89/*'44-/2-8/&)*:-8/6)+/8'$%/5**)83-8/(-/*'$*)&&-$*-&/2-8/

<'22+$+85%-)&8/ 85)I5C-8/ PTHFV^\/ JMMcS9/ -22-8/ -.'# .&*.5-2.8# $%2.'&+@'# !"# 8".82B2$28"+# $"8#

*1'"(+8#!"#$%255-B2$2"+/5)./%:345%+6)-8/(-/1+'(+I-&8+%3/-$/4+2+-)/)&15+$"/

! -'(./012&,3*4!5!3*46&,(%67!89:(&8;6467!(.<4+&,=67!.*&6!

O-8/ 3%)(-8/<&3*3(-$%-8/ 8)&/ 25/1+'(+I-&8+%3/ ?5)$+8%+6)-/'$%/<&+$*+<52-4-$%/3%3/4-$3-8/

-$/ 4+2+-)/ $5%)&-2/Y# >-(+# $"8# +0->*$-1<+"8# "(+->&".89# 2$# 8%*32'# 33$3&52-4-$%/ (-8/ <-2')8-8/

8=*:-8"/R$/4+2+-)/)&15+$9/2-8/3%)(-8/8'$%/-$/45>'&+%3/8+%)3-8/8)&/(-8/>5&(+$8/(-/<5&%+*)2+-&8/')/

(-8/<5&*8/<)12+*8"/

_'%&-/ &-*:-&*:-/ -8%/ *-$%&3-/ 8)&/ 25/ 8%&5%-/ :-&15*3-/ (-8/ -8<5*-8/ I-&%8/ -%/ <&'<&+3%38/

;-.12<+"8# !%".'+">+28"89# ".# V-."# 2.!(8'+2"$$"# >&+2(+B*2."# >$(8# -(#5-2.8# !".8"6# O"8# "8>*1"89#

%&=8/ <-)/ 3%)(+38/ ()/ ?5+%/ (-8/ (+??+*)2%38/ 5(4+$+8%&5'24"8# !%*11<89# -.'# $*# >*+'21($*+2'&# !%@'+"#

;-+'"5".'# 8-(528# R# $%2.;$(".1"# !"# $%0-55"9# '*.'# >*+# $*# >+"882-.# !%(+B*.28*'2-.# =("# >*+#

$%2.'"+4".'2-.#+&3($2<+"#!"8#3"8'2-..*2+"86#/

O-8/ :51+%5%8/ :-&15*38/ 8'$%/ 2-8/ <2)8/ &-<&38-$%5%+?8/ (-/ 25/ *'4<'8+%+'$/ (-8/ >5&(+$8/

!%".'+">+28""/O-)&/4'(-/(-/C-8%+'$/(3<-$(/(-8/'1>-*%+?8/(-8/<&'<&+3%5+&-8/ -%/(-8/*'$%&5+$%-8/

$2&"8#R#$%".'+"'2".#M1-_'8#!"#3"8'2-.9#8&1(+2'&9#1"+'2;21*'2-.8#255-B2$2<+"8`N/')/(-8/'**)<5$%8/7/
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/ L.# .-(8# *>>(Q*.'# 8(+# $%"A"5>$"# !"8# +0->*$-1<+"8# !*.8# $"8# P*+!2.8# "'# "8>*1"8# 4"+'8#

!%".'+">+28"9# ".# +&32-.# >*+282".."9# .-(8# 10"+10-.8# L/ *'4<&-$(&-/ =("$$"# "8'# $%2.;$(".1"# !"8#

<&5%+6)-8/(-/C-8%+'$/(-/25/8%&5%-/:-&15*3-/8)&/25/1+'(+I-&8+%3/-$/4+2+-)/)&15+$/-%/<3&+)&15+$"/

/ a-(8#*4-.8#!-.1#&'(!2&#$%25>-+'*.1"#+"$*'24"#!"8#;*1'"(+8#*5&5*%3&+8%+6)-8/()/>5&(+$9/;/

*'4<&+8/*-)./2+38/L/25/<&-88+'$/(-/C-8%+'$/P%'$%-9/5&&'85C-9/<+3%+$-4-$%9/)%+2+85%+'$/(-/<&'()+%8/
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/ O5/ ['$-/ (-/ &-*:-&*:-/ *'4<&-$(/ Ec/ -$%&-<&+8-89/ %')%-8/ 8+%)3-8/ -$/ &3C+'$/ <5&+8+-$$-9/
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/ J*#V-."#!%&10*.'2$$-..*3"#&'*2'#8-(8W(+I+83-/-$/(-)./['$-8/(-/JM/N4J9/5)/Q)(WR8%/-%/

5)/_'&(WV)-8%/ (-/05&+8"/O-/ *-$%&-/(-/ *-8/ ['$-8/ 3%5+%/ 8+%)3/ &-8<-*%+I-4-$%/ L/ a/ -%/ JZ/N4/()/

*-$%&-/(-/05&+8"/
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1-8'+$"/

/



!

K512-5)/!/7/R.-4<2-/(-/*'4<%51+2+85%+'$/(-8/<5<+22'$8/(5$8/2g5$52;8-/?+$52-/

/

2(4.(553-",/

$#3+",/

2$%+$,/

+303%/ =37%,,3/#3+)"$/

MZW>)+2/ A/ J/ M/

MeW5'l%/ E/ M/ !/

_'41&-/(g+$(+I+()8/

+"'".(#>-(+#$%*.*$Q8"/ E/ J/ !/

/ !



!

e/

/

! -'0:2'2&,(%!)46!)(%%046!
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<5<+22'$8/ P$1m+$(S9/ 25/ &+*:-88-/ 8<3*+?+6)-/ P$1m-8<S9/ 25/5-B2$2'&# M5-BN9# $%".4"+3(+"#!"8# *2$"8#

M".4N9#$%2.!21"#!"#8".82B2$2'&#R#$%(+B*.28*'2-.#M2.!b8".8N6/

/ J*# +210"88"# 8>&12;2=("# 1-++"8>-.!# *(# .-5B+"# !%"8><1"8# !28'2.1'"8# -B8"+4&# R# 10*=("#

8+%-9/%')%-8/I+8+%-8/*'4<&+8-8"/05&/-.-4<2-9/8+/J/2$%+$,/+303%/-%/A/2(4.(553-",/$#3+",/3%5+-$%/

'18-&I38/ <')&/ 25/ <&-4+=&-/ I+8+%-9/ -%/ !/=37%,,3/ #3+)"$/ -%/ E/2(4.(553-",/ $#3+",/ 2'&8/ (-/ 25/

8"1-.!"# 4282'"9# $"# .-5B+"# !%"8><1"# +"'".(# >-(+# .Bb"8># "8'# !"# ]6# O-.1"+.*.'# $"# .-5B+"#

!%2.!242!(8# !"# >*>2$$-.89# >-(+# $%*.*$Q8"# !"8# !-..&"89# $5/ 6)5$%+%3/ 45.+452-/ '18-&I3-/

825($'*.&5".'# $-+8#!"# $%".8"5B$"#!"8#4282'"8#*#&'&#+"'".("#>-(+#10*=("#"8><1"6#72.829#82#-.#

+">+".!#$%"A"5>$"#>+&1&!".'9#-.#+"'2".!+*#1-55"#4*$"(+#!"#.Bb2.!#!(#82'"#D#2$%+$,/+303%&/E/

2(4.(553-",/ $#3+",/ -%/ !/ =37%,,3/ #3+)"$"/ ,-/ <&'*3(3/ 5/ 3%3/ *:'+8+/ *5&/ 25/ <&-88+'$/

!%-B8"+4*'2-.# &'*2'# 2!".'2=("# >*+'-('# "'# R# 10*=("# 4282'"# M$-.3("(+# !"# >*+1-(+8# "'# !(+&"#

!%-B8"+4*'2-.N6# #72.82# $*#=(*.'2'&#5*A25*$"#-B8"+4&"#"8'#"$$"# 2.'"+>+&'&"#1-55"#$"#>-'".'2"$#

=(%"8'#8(81">'2B$"#!%*B+2'"+#+&"$$"5".'//2-/8+%-/P8(=.-(;!#F"//

/ J*# 5-B2$2'&# !"8# >*>2$$-.8# M2.!b5-BN# "8'# -B'".("# >*+# $%2.!21"# !"# 5-B2$2'&# 1+&&# >*+#

,VnORo/P,VnORo/DEEFN6#a-(8#*4-.8#&3*$"5".'#1*$1($&#$%".4"+3(+"#5-Q".."#!"8#>*>2$$-.8#

8(+#10*=("#82'"9#R#>*+'2+#!"8#!-..&"8#!%".4"+3(+"8#;-(+.2"8#>*+#]RBTRBVK/P]RBTRBVK/JM!!9/

('$$3-8/ <&+I3-8S/ -%/ (-/ $1m+$("/ ,-%%-/ -$I-&C)&-/ 4';-$$-/ -8%/ <5&/ 25/ 8)+%-/ (38+C$3-/ <5&/

$%*B+&42*'2-.#L.49#1*$1($&"#>-(+#10*=("#82'"#>*+#$*#8-55"#!(#.-5B+"#!%2.!242!(8#!"#10*=("#

"8><1"# 5($'2>$2&# >*+# $%".4"+3(+"# 5-Q".."# !"# 1"8# "8><1"89/ (+I+83/ <5&/ 2-/ $'41&-/ %'%52/

!%2.!242!(8#-B8"+4&8#8(+#$"#82'"6#/

/ J%2.!21"#!"#8".82B2$2'&#R# $%(+B*.28*'2-.#>*+#"8><1"#*#&'&# +"$"4&#!*.8#]RBTRBVK9/ -%/ 25/

4*$"(+#Z.!b8".8#1-++"8>-.!#R#$%2.!21"#5-Q".#!(#82'"#8"$-.#$"#5@5"#5-!"#!"#1*$1($#=("#L.46#/

/

/ !



!

/

@+C)&-/!M/7/,5<%)&-/(g3*&5$/()/8+%-/+$%-&$-%/(-/2g#$8%+%)%/(-/2gH43$5C-4-$%/-%/(-/2g^&15$+84-/(g#2-/(-/

@&5$*-/P#H^/X(@9/V**)<5%+'$/()/8'29/JMMe9/#_KRBHKOHQ9/V&%:'<:'%'/JMMeS/

/ /



!

a/

! ?2+&4*'6!4@:/,+2&,=6!

F+??3&-$%-8/I*+2*B$"8#&'*2".'# 8(81">'2B$"8#!%2.;$(".1"+# $*#=(*.'2'&#!"#>*>2$$-.8# +"$"4&8# 8(+# $"#

%-&&5+$/Y#$%c3"#!"8#82'"8#M73"N#*#*2.82#&'&#+"$"4&9#!"#5@5"#=("#$"8#;+&=(".1"8#!"#'-.'"#Md-.'"N9#

!%*>>$21*'2-.# !"# >+-!(2'8# >0Q'-8*.2'*2+"8# MT0Q'-N# "'# $*# >+"882-.# (-/ <+3%+$-4-$%/ P0+-%S"/ O5/

8)&?5*-/ (-/ *:56)-/ :51+%5%/ 5/ 3C52-4-$%/ 3%3/ <&+8-/ -$/ *'4<%-9/ (-/ 4Y4-/ 6)-/ 25/ *')I-&%)&-/

)&15+$-"/0')&/*52*)2-&/*-%%-/*')I-&%)&-9/ 2%-11(>*'2-.#!"8#8-$8#R#>+-A252'&#!"8#82'"8#&'(!2&8#*#

3%3/ 3I52)3-/ L/ <5&%+&/ (-8/ ('$$3-8/ *5&%'C&5<:+6)-8/ ?')&$+-8/ <5&/ $%Z.8'2'('# !%75&.*3"5".'# "'#

!%e+B*.285"#!%Z$"#!"#:+*.1"#MDEEfN/PE,@;+-! #GF"!O-8/*&+%=&-8/(-/(+8%+$*%+'$/&-%-$)8/8'$%/*-)./

(3%-&4+$38/<5&/2-/\VQ/-$/!!/*2588-8/P]'+8/-%/?'&Y%89/*)2%)&-89/-5)9/5)%&-/&)&529/)&15+$/')I-&%9/

:51+%5%/+$(+I+()-29/:51+%5%/*'22-*%+?9/5*%+I+%389/36)+<-4-$%9/%&5$8<'&%9/*:5$%+-&S"/O-8/1)??-&8/'$%/

&'&# 1-.8'+(2'8# R# $%*2!"# !(# $-3212"$# 7+1g28# M4"+82-.# FE6FN6# J"8# 82'"8# !%&10*.'2$$-..*3"# 8-.'#

+&>*+'28#8"$-.#(.#3+*!2".'#!%(+B*.28*'2-.#1-5>+28#".'+"#Fh#"'#FEE^#!"#52$2"(#(+B*2.#1-.8'+(2'#

L/)$/&5;'$/(-/JMM/4=%&-8"/

! )'%&/($(1/!+/%/&+/&G5(+!

J"#$-3212"$#i#M4"+82-.#D6Fh6]N#*#&'&#('2$28&#>-(+#$%".8"5B$"#!"8#'"8'8#8'*'28'2=("8#!"#$%&'(!"6#

O-/8-)+2/(-/8+C$+?+*5%+I+%3/(-8/%-8%8/5/3%3/?+.3/L/M9MG"//

>(77?%,/)%/5(@$4$-?/

J"8#!-..&"8#!28>-.2B$"8#>-(+#$%2.!21"#!"#5-B2$2'&#&'*.'#>*+'2"$$"8#M>$(82"(+8#"8><1"8#.-.#

!&1+2'"8N9#.-(8#*4-.8# 10"+10&#8%2$# &'*2'#>-882B$"#!"# +&8(5"+#1"''"# 2.;-+5*'2-.#R# $%*2!"#!%(."#

5)%&-/I5&+512-"/_')8/5I'$8/(3%-&4+$3/)$/4'(=2-/2+$35+&-/85%+8?5+85$%/L/<5&%+&/()/2'C5&+%:4-/-$/

B*8"#FE#!"# $%".4"+3(+"6#G*.8# $*#8(2'"#!"# $%*.*$Q8"9#.-(8#*4-.8#!-.1#528#!"#1S'&# $%2.!21"#!"#

5-B2$2'&# *(#>+-;2'# !"# $%&'(!"#!"# $%".4"+3(+"9#>-(+# $*=("$$"#.-(8#!28>-82-.8#!"#!-..&"8#>$(8#

*'4<2=%-8"//

A7B4"%7#%/)%,/#3+3#-?+$,-$C"%,/)"/D3+)$7/E/F"+B3#%/%-/G1%</

a-(8# *4-.8# !*.8# (.# >+"52"+# '"5>8# +&*$28&# (."# *.*$Q8"# !"8# 1-++&$*'2-.8# R# $%*2!"# !"# $*#

43%:'(-/ (-8/ &5$C8/ (-/ Q<-5&45$/ P<5*N5C-/ 8%5%8S/ <')&/ 2-8/ I5&+512-8/ $1m+$(9/ $1m-8<9/ R$I9/

2.!b5-B#"'#2.!b8".89#>-(+#'"8'"+#$%2.;$(".1"#!"8#*5&5*%3&+8%+6)-8/2+3-8/5)/>5&(+$/P8)&?5*-/-%/pC-/

(-8/<5&*-22-8S/8)&/*-22-8W*+"/O5/43%:'(-/(-/Q<-5&45$/5/3%3/)%+2+83-/*5&/-22-/<-&4-%/(-/<&-$(&-/

-$/*'4<%-/%')%-8/2-8/('$$3-89/4Y4-/$'$/$'&452-4-$%/(+8%&+1)3-89/-$/3%5$%/<-)/8-$8+12-/5)./

I52-)&8/-.%&Y4-8"/



!

!

/ !



!

!M/

>$,-+$@"-$(7/)%,/)(77?%,/

a-(8#*4-.8#".8(2'"#10"+10&#R#=(*$2;2"+#$*#!28'+2B('2-.#!"#.-8#!-..&"8#R#$%*2!"#!(#'"8'#!"#

Q:5<+&'/ P<5*N5C-/ 8%5%8N6# J"8# !-..&"8# >-+'*.'# 8(+# $%".4"+3(+"# 8-.'# .-+5*$"5".'# !28'+2B(&"86#

_')8/ 5I'$8/ %&5$8?'&43/ $1m+$(/ -%/ '1%-$)/ _1m+$(/ (-/ 45$+=&-/ L/ *-/ 6)-/ _1m+$(/ 8'+%/

$'&452-4-$%/(+8%&+1)39/5I-*/_1m+$(q2'C!MM.Bb2.!jFN6#.Bb"8>#"'# Z.!b8".8#.%-.'#>*8#>(#@'+"#

%&5$8?'&4389/ 5)88+/ $')8/ 5<<2+6)'$8/ L/ *-8/ I5&+512-8/ 2-8/ I5&+5$%-8/ $'$/ <5&543%&+6)-8/ (-8/

(+??3&-$%8/%-8%8"/

H3#-%"+,/)%/1%,-$(7/

O-8/ 5$52;8-8/ 8)+I5$%-8/ <'&%5+-$%/ 8)&/ 2-8/ ?5*%-)&8/ (-/ C-8%+'$/(+&-*%-/ ()/ 8+%-/7/ $')8/ 5I'$8/

!%*B-+!# +&*$28&# (."# *.*$Q8"# !"8# 1-++"8>-.!*.1"8# 5($'2>$"8# M>**N5C-/ 5(-EKNT^#S/ <')&/

(3%-&4+$-&/2-8/5.-8/<&+$*+<5)./6)+/+$?2)-$i5+-$%/2-8/('$$3-8"/_')8/5I'$8/<)/(3%-&4+$-&/(-)./

C&5$(8/%;<-8/(-/C-8%+'$9/-%/*:-&*:3/6)-2/&D2-/+28/>')5+-$%/5)<&=8/(-8/I5&+512-8/_1m+$(9/$1m-8<9/

R$I/ -%/ #$(m8-$8"/_')8/ 5I'$8/ )%+2+83/ 2-/ %-8%/ (-/ Q%)(-$%/ <')&/ 2-8/ I5&+512-8/ $'&452-4-$%/

(+8%&+1)3-89/ -%/ 25/ *'4<5&5+8'$/ (-8/ 4';-$$-8/ (-/n+2*'.'$/ P<5*N5C-/ 8%5%8S/ <')&/ $1m-8</ -%/

#$(m8-$8"//

a-(8#*4-.8#".8(2'"#'"8'&#$%25>-+'*.1"#!"#10*1(.#!"8#;*1'"(+8#d-.'"9#T2"'9#7++-8#"'#T0Q'-#R#

$%*2!"# !%(."# 7aCI7# M>*1k*3"8/ 8%5%8/ -%/ *5&S/ <')&/ $1m+$(/ -%/ R$I9/ -%/ (-/ 85/ I5&+5$%-/ $'$/

<5&543%&+6)-/ <5&/ 2-/ %-8%/ (-/ d&)8N522Wn522+8/P<5*N5C-/ 8%5%8S/ <')&/ 2-8/ I5&+512-8/ $1m-8</ -%/

+$(m8-$8"/

J-+8=("# $"# '"8'# !%*.*$Q8"#!"#4*+2*.1"#5-.'+*2'# !"8#4*$"(+8# 823.2;21*'24"5".'#!2;;&+".'"89#

$')8/5I'$8/-$8)+%-/*:-&*:3/L/(3?+$+&/)$/4'(=2-/2+$35+&-/<')&/25/I5&+512-/-%/2-/?5*%-)&/3%)(+38/

P?'$*%+'$/C24/(5$8/2-/<5*N5C-/8%5%8S"//

A7B4"%7#%/)%,/)(77?%,/)%/03.,31%/

J"#8"1-.!#*.3$"#!%&'(!"#>+2.12>*$#&'*2'#1-.8'2'(&#>*+#$"8#;*1'"(+8#!"#>+"882-.#*.'0+->2=("#

*'$*-&$*.'#$"#>*Q8*3"6#G*.8#$%-BP"1'2;#!%2.'&3+"+#*(#5*A25(5#$*#5($'2>$212'&#"'#$*#1-5>$"A2'&#

!"8#;*1'"(+8#R#>+".!+"#".#1-5>'"#!*.8#(.#3+*!2".'#(+B*2.9#!"8#3+-(>"8#!%(+B*.28*'2-.#-.'#&'&#

1*$1($&8#R#>*+'2+#!"# $%".8"5B$"#!"#!-..&"8#!%-11(>*'2-.#!"8# 8-$8#!&;2.28#>*+/ 2-/\VQ/(-/!!/

*2588-89/L/(-8/&5;'$8/(-/JMM9/GMM/-%/!MMM/4=%&-8/5)%')&/(-8/<5&*-22-8"/O-8/%5+22-8/(-/*-8/&5;'$8/

-.'#&'&#10-282"8#>*+1"#=(%"$$"8#1-++"8>-.!".'#R#$*#!28'*.1"#5-Q".."#>*+1-(+("#P-(+."$$"5".'#

<58/2-8/<5<+22'$8/P\HKKRQV_/r/OH_TROOVKKV/JM!MS"//



!

!

/ /



!

!!/

J%*$3-+2'05"#!"# $*#5&'0-!"# !"8# kW4';-$$-8/ &-C&')<-/ 2-8/ 8+%-8/ ('$%/ 2-8/ *5&5*%3&+8%+6)-8/

-$I+&'$$-4-$%52-8/8'$%/2-8/<2)8/<&'*:-89/-$/*&35$%/(-8/*2588-8/6)-/$')8/5I'$8/'&('$$3-8/(-/!/

P52-$%')&8/ %&=8/ &)&5).S/ L/ E/ P-$I+&'$$-4-$%/ <&'*:-/ (-$834-$%/ )&15$+83S"/ O-8/ C&')<-8/

!%(+B*.28*'2-.#*2.82#1+&&8#-.'#".8(2'"#&'&#('2$28&8#>-(+#1-5>*+"+#$"8#5-Q".."8#-B'".("8#>-(+#

2-8/I5&+512-8/_1m+$(9/$1m-8<9/R$I/-%/#$(m8-$8"/PH_VUH/-%/%-8%/(-/d&)8N52Wn522+89/<5*N5C-8/

5(-EKNT^#/-%/8%5%8S"/

_')8/5I'$8/-.8(2'"#10"+10&#R#*;;2."+#1"8#!-..&"8#*;2.#!%-B8"+4"+#=("$8#;*1'"(+8#>*Q8*3"+8#

+$?2)5+-$%/ 2-/ <2)8/ 8)&/ 25/ &3<5&%+%+'$/ (-8/ I5&+512-8"/ _')8/ 5I'$8/ ('$*/ )%+2+83/ 25/ 43%:'(-/ ()/

1+2'<+"# !%2.;-+5*'2-.# !%7k*2k"# M7ZON# >-(+# 8&$"1'2-.."+# $"8#5-!<$"8# $"8# >$(8# 8*'28;*28*.%8/ L/

10*=("#&10"$$"#!%-B8"+4*'2-.#MHdH#dR/!acES"/

/ !



!

!

K512-5)/ J/ 7/ B38)2%5%8/ (-8/ %-8%8/ (-/ Q<-5&45$/ 8)&/ 25/ *'&&325%+'$/ -$%&-/ 2-8/ (+??3&-$%-8/ I5&+512-8/ -%/ 2-8/

?5*%-)&8/(-/8)&?5*-/-%/2gpC-/(-8/:51+%5%8/

/

A*'=2+4! A! B8(! :CD2/4*'! A,E%,=,+2&,D,&0!

/

%.F,%)! !JeaM"AA/ M9ZE!e/ A"JZZ-WMe/ ss/

/

%.F46:! !cEZe"E!/ M9GZM!/ J"JMZ-WMZ/ s/

/

$%)F64%6! JEAEM"GA/ M"!Ze!/ M"J!GG/

/

/

G%D! AcacE"GG/ WM9Jace/ M"MJGca/ PWS/

/ / / / / /

/

HE4! A! B8(! :CD2/4*'! A,E%,=,+2&,D,&0!

/

I.F,%)! JJZcc"cA/ WM9Meea/ M"GAa/

/

/

%.F46:! JMZea"Z/ M"MMZG/ M"aZEA/

/

/

$%)F64%6! JAAEM"!E/ WM"JZZe/ M"MZZcG/ PWS/

/

G%D! !cAGA"!c/ M"MGe!/ M"ZaEe/

/!

!

/ !



!

!J/

J#!B06*/&2&6!

O-8/+$I-$%5+&-8/'$%/<-&4+8/(-/&-2-I-&/!a/-8<=*-8/(+8%+$*%-8/(-/&:'<52'*=&-89/&3<5&%+-8/

(5$8/ 6)5%&-/ ?54+22-8/ 8'+%/ <5&4+/ 2-8/`-8<-&++(5-9/ 0+-&+(5-9/ O;*5-$+(5-/ -%/_;4<:52+(5-"/ O-8/

-8<=*-8/ 2-8/ <2)8/ *')&5$%-8/ ?5+85+-$%/ <5&%+-/ ()/ C&')<-/ (-8/0+3&+(-8/ 125$*:-9/ 6)+/ &-<&38-$%-$%/

5I-*/ !!A/ +$(+I+()8/ <&=8/ ()/ %+-&8/ (-8/ '18-&I5%+'$89/ -%/ (-8/ O;*=$-8/ 12-)8/ Pea/ +$(+I+()8S"/ H/

$%2.4"+8"9# 1"+'*2."8# "8><1"8# .%-.'# &'&# -B8"+4&"8# =(%R# (."# -(# !"(A# +">+28"89# '"$8# $"# O2'+-.#

PI(7(0-%+.J/+6357$S9/ 25/0-%+%-/K'&%)-/PG143$,/"+-$#3%S/')/ 2-/B'1-&%/ 2-/F+512-/P2(4.1(7$3/#K

34@"5N6##7(1(."#"8><1"#+"$"4&"#.%&'*2'#1$*88&"#".#!*.3"+#(5$8/25/O+8%-/B')C-/(-8/05<+22'$8/(-/

t')&/(-/@&5$*-/\3%&'<'2+%5+$-/P8%5%)%/O,/7/O-58%/,'$*-&$S/7/-$/-??-%/2-8/-8<=*-8/4-$5*3-8/-$/

@&5$*-/(3<-$(-$%/(-/*2+45%8/<2)8/*:5)(89/-%/8'$%/2'*52+83-8/(5$8/25/4'+%+3/Q)(/()/<5;8"//

! K2'2+&0',6&,3*46!)46!:2'+4//46!

_')8/ 5I'$8/ (5$8/ )$/ <&-4+-&/ %-4<8/ &352+83/ )$/ %-8%/ (-/ *'&&325%+'$/ 8)&/ 2-8/ ?5*%-)&8/

2.!2+"1'"5".'#*.'0+->2=("89#>-(+#&'(!2"+#$"#+S$"#!"#$*#8(+;*1"#"'#!"#$%c3"#!"8#>*+1"$$"8#8(+#$-8/

<'<)25%+'$8/(-/&:'<52'*=&-8"/

O-/%-8%/(-/&5$C/(-/*'&&325%+'$/(-/Q<-5&45$/4'$%&-/)$-/*'&&325%+'$/<'8+%+I-/588-[/?'&%-/

".'+"#$*#8(+;*1"#!"#$%0*B2'*'#"'# $"#.-5B+"#!%2.!242!(8#=(2#Q#-.'#&'&#-B8"+4&8/PB:'/q/M9ZE9/<W

I52-)&/ q/ A"JZZ-WMeS/ 7/ 6)-2/ 6)-/ 8'+%/ 2-/ %;<-/!"# 3"8'2-.9# $-+8=(%(.# '"++*2.# "8'# 3+*.!9# (.# >$(8#

3+*.!#.-5B+"#!%2.!242!(8#>"('#Q#@'+"#-B8"+4&#!*.8#(.#5@5"#'"5>8#!"#>*+1-(+8#M8(=.-(;! &F"!

,-%%-/ %-$(5$*-/ -8%/ +(-$%+6)-/<')&/ 25/ &+*:-88-/ 8<3*+?+6)-/ 8)&/ 2-8/ 8+%-8/45+8/ 25/ *'&&325%+'$/-8%/

23C=&-4-$%/ 4'+$8/ ?'&%-/PB:'/ q/ M9GZ9/ <WI52-)&/ q/ J"JMZ-WMZS"/ H)*)$-/ &-25%+'$/ $-/ <-)%/ Y%&-/

1$*2+"5".'# !&'"+52.&"# *4"1# $"8# 4*$"(+8# !"# 8".82B2$2'&# R# $%(+B*.28*'2-.# "'# $%".4"+3(+"# !"8#

<5<+22'$89/4Y4-/8+/2-8/('$$3-8/8-412-$%/+$(+6)-&/)$-/?5+12-/*'&&325%+'$/$3C5%+I-/PB:'/q/WM9AS/

-$%&-/ 2*# '*2$$"# !"8# 0*B2'*'8# "'# $%".4"+3(+"# !"8# >*>2$$-.89# *('+"5".'# !2'# =("# >$(8# $%0*B2'*'# "8'#

3+*.!9#>$(8#-.#*#!"8#10*.1"8#!%Q#'+-(4"+#!"8#>"'2'8#>*>2$$-.8#8&!".'*2+"8#".#>$(8#!"8#"8><1"8#

<2)8/C&5$(-8/-%/<2)8/4'1+2-8"/

O-/ %-8%/ (-/ &5$C/ (-/ *'&&325%+'$/ (-/ Q<-5&45$/ $-/ 4-%/ 5)*)$-/ *'&&325%+'$/ -$/ 3I+(-$*-/

".'+"#$"8#4*+2*B$"8#"'#$%c3"#!"8#>*+1"$$"89#R#>*+'#(."#;*2B$"#1-++&$*'2-.#.&3*'24"#*4"1#$"8#2.!21"8#

(-/8-$8+1+2+%3/PB:'/q/W/M9JcS"/O-8/-8<5*-8/2-8/<2)8/5$*+-$8/8-&5+-$%/*2.82#8(81">'2B$"8#!%*B+2'"+#

(-8/-8<=*-8/$&3<+"5".'#>$(8#8".82B$"8#R#$%(+B*.28*'2-.6! /



!

!

/

@+C)&-/!!/7/B-25%+'$/-$%&-/25/4'1+2+%3/(-/,'u2-;/JMM!/-%/2g-$I-&C)&-/(-8/5+2-8/(-8/-8<=*-8"///
#$(+*-/(-/4'1+2+%3/q/W/Ga9AAJ/s/JA9JEv2'CP-$I-&C)&-S/w<WI52-)&/q/J9JG/-WMG/b/&J/q/M9Zx/
!

/

@+C)&-/ !J/ 7/ B-<&38-$%5%+'$/ (-/ 2gH$52;8-/ (-8/ ,'&&325%+'$8/ \)2%+<2-8/ <5&/ ?5*%-)&"/
O5/?'$*%+'$/8*5%%-&/()/<5*N5C-/5(-EKNT^#/&-<&38-$%-/25/(+8%&+1)%+'$/(-8/<'+$%8/(-/*:56)-/I5&+512-/<5&/
&5<<'&%/5)./5.-8/!/-%/J/P&-8<-*%+I-4-$%/5.-8/(-8/518*+88-8/-%/(-8/'&('$$3-8S"/O-8/-22+<8-8/&-C&')<-$%/
2-8/ <'+$%8/ ?5+85$%/ <5&%+-/ (-/ 25/4Y4-/4'(52+%3/ (-/ *:56)-/ I5&+512-"/ O-/ *5(&-/ Q%&5%J/ +$(+6)-/ 2-8/ (-)./
C&5$(8/4'(-8/(-/C-8%+'$/P5/q/<-2')8-89/1/q/<&5+&+-8/-%/?&+*:-8S9/*5%/-8%/)$-/*2588+?+*5%+'$/(-8/%5+22-8/(-8/
<5&*-22-/ PC&5$(h4';-$h<-%+%S9/ 0+-%/ &-<&38-$%-/ 25/ <&-88+'$/ ()-/ 5)/ <+3%+$-4-$%/ P')+h$'$h$5S9/ H&&'8/
+$(+6)-/8+/25/<5&*-22-/-8%/5&&'83-/P')+h$'$h$5S9/K'$%-/+$(+6)-/25/?&36)-$*-/(-/%'$%-/PKMhK!hKJhKAhKES9/
T0Q'-#+">+&8".'"#$%('2$28*'2-.#!"#>+-!(2'8#>0Q'-8*.2%5+&-8/P')+h$'$h$5S"/

///////////// /

@+C)&-/!A/7/&-<&38-$%5%+'$/(-8/I5&+512-8/8)&/2g5.-/!h/@+C)&-/!E/7/&-<&38-$%5%+'$/(-8/I5&+512-8/8)&/2g5.-/J/

!



!

!A/

! 4#118(+!,(!$#.&*&/8!

_'8/ *.*$Q8"8# -.'#5-.'+&# (."# 1-++&$*'2-.# ".'+"# $%2.!21"# !"#5-B2$2'&# !"# O-l$"Q# DEEF# "'#

$%".4"+3(+"#5-Q".."#!"8#*2$"8#!"8#>*>2$$-.8/P<WI52-)&/q/J9JG/-WMG/b/&J/q/M9ZS/P@+C)&-/!!S"/05&/

$*# 8(2'"9# ."# !28>-8*.'# >*8# !"# $%2.!21"# !"#5-B2$2'&# !"#,VnORo/ JMM!/<')&/ %')%-8/ 2-8/ -8<=*-8/

+"$"4&"89#.-(8#*4-.8#(.2=("5".'#1-.82!&+&#$%".4"+3(+"#5-Q".."#1-55"#'+*2'#!28'2.1'2;#".'+"#

2-8/8+%-8"/O"12#>"+5"'#!%2.'"+>+&'"+#!"#5*.2<+"#2.'&+"88*.'"#$"8#!-..&"8#!%".4"+3(+"9#>(28=("#

2-8/<2)8/<-%+%-8/-8<=*-8/(-/<5<+22'$8/8'$%/C3$3&52-4-$%/(-8/-8<=*-8/8<3*+52+8%-8/5)/$+I-5)//(-/

$%*$25".'*'2-.6# J"8# "8><1"8# $"8# >$(8# 8>&12*$28'"8# !&>".!".'# !"# 5*.2<+"# '+<8# 8'+21'"# !"# $*#

*'4<'8+%+'$/-%/(-/ 25/6)52+%3/(-/ 2-)&/:51+%5%9/ 8)&/)$-/8)&?5*-/ 588-[/ ?5+12-"/O-8/-8<=*-8/ 5;5$%/

(."#".4"+3(+"#!%*2$"#>$(8#25>-+'*.'"#8'$%/*5<512-8/(-/I'2-&/8)&/(-/<2)8/2'$C)-8/(+8%5$*-89/-%/

<-)I-$%/('$*/<&'8<-*%-&/8)&/)$-/8)&?5*-/<2)8/+4<'&%5$%-/<')&/%&')I-&/(-8/['$-8/?5I'&512-8/L/

2-)&/52+4-$%5%+'$/')/L/2-)&/&-<&'()*%+'$"/

! ?2+&4*'6!)4!E46&,(%!

F5$8/ )$/ 8-*'$(/ %-4<8/ $')8/ 5I'$8/ 3%)(+3/ 2-8/ ?5*%-)&8/ (-/ C-8%+'$/ (+&-*%-/ 5).6)-22-8/

8-.'# 8-(528"8# $"8# >*+1"$$"8# !%"8>*1"8# 4"+'8# !"# $%&'(!"/7/ <')&/ *:56)-/ :51+%5%9/ $')8/ 5I'$8/

2.'&3+&# $"8# ;+&=(".1"8# !"# '-.'"9# $%*++-8*3"9# $%('2$28*'2-.# !"# >+-!(2'8# >0Q'-8*.2'*2+"8# "'# $"#

<+3%+$-4-$%"/

J%*.*$Q8"#!"8#1-++"8>-$(5$*-8/4)2%+<2-8/(-8/('$$3-8/(-/C-8%+'$/(3%-&4+$-/(-)./5.-8/

6)+/ *'&&'1'&-$%/ )$-/ <&-4+=&-/ :;<'%:=8-/ 8-2'$/ 256)-22-/ '$/ <-)%/ (3?+$+&/ (-)./ +$%-$8+%38/ (-/

C-8%+'$/PE,@;+-!#&F"//

J%*A"#F9#'2+&#>*+#$"8#4*$"(+8#m'+D#"'#d-.'"#>"+5"'#*2.82#!"#!&;2.2+#$"#3+-(>"#n/C-8%+'$/

?5+12-/y9/ 6)+/ *'4<&-$(/ 2-8/ <5&*-22-8/ (-/ <&5+&+-/ -%/ (-/ ?&+*:-8/ PQ%&J/q/ 1S9/ ('$%/ 25/ %'$%-/ 5/ 2+-)/

5-2.8#!"#D##;-28#>*+#*.#Md-.'"#dE#"'#dFN9#-?#$%-.#.%('2$28"#>*8#!"#>+-!(2'8#>0Q'-8*.2'*2+"89#.-.#

5&&'83-/ -%/ $'$/ 8')4+8-/ 5)/ <+3%+$-4-$%/ (-8/ )85C-&8"/ ,-%%-/ <5&%+-/ ()/ C&5<:+6)-/ &588-412-/

3C52-4-$%/2-8/<5&*-22-8/2-8/<2)8/C&5$(-8"//

O5/8-*'$(-/*5%3C'&+-9/(-/z/C-8%+'$/+$%-$8-/o9#>$(8#R#!+-2'"#8(+#$%*A"#F9#>"('#@'+"#!&;2.2"#

<5&/ 2-8/<-%+%-8/<5&*-22-8/(-/<-2')8-/PQ%&J/q/5S9/ %'$()-8/(-/45$+=&-/<2)8/ ?&36)-$%-/P5)/4'+$8/

)$-/?'+8/<5&/4'+8S9/'{/(-8/<&'()+%8/<:;%'85$+%5+&-8/<-)I-$%/Y%&-/)%+2+8389/-%/6)+/8'$%/5&&'83-8/-%/

<+3%+$3-8"//



!

!

/

@+C)&-/!G/7/B5<<'&%/(-/*'&&325%+'$/-$%&-/2-8/I5&+512-8/-%/2-/<&-4+-&/?5*%-)&/P5.-/!S/h/@+C)&-/!Z/7/B5<<'&%/
(-//*'&&325%+'$/-$%&-/2-8/I5&+512-8/-%/2-/8-*'$(/?5*%-)&/P5.-/JS/

!

K512-5)/A/7/B38)2%5%8/(-8/%-8%8/(-/n+2*'.'$/-%/(-/Q%)(-$%/<5&/&5<<'&%/5)./4'(52+%38/(-/Q%&J/

/

1(94%%4!2!L!.! M! :CD2/4*'! A,E%,=,+2&,D,&0!

/%.F46:! J9!Z/b/A9!A/ JGJ/ M9MeeAZ/ //

/$%)F64%6! c9G/b/!M9!A/ AG!/ M9EJGe/ //

/

/ !

&!L!&&80(',3*4!

! !

))/!

I.F,%)! !9EJaZ/b/!9aGeJ/ WJ9McaE/b/!9MGc/ M9MGMMa/ v/ JM9eca/

G%D! Ec9JJ/b/EJ9ae/ J9JAE/b/!9Zaa/ M9MAAEE/ v/ Je9ZAG/

/

/

@+C)&-/ !c/ 7/ B-<&38-$%5%+'$/ C&5<:+6)-/ (-/ 25/
&+*:-88-/ 8<3*+?+6)-/ -$/ ?'$*%+'$/ (-/ 25/ <&-88+'$/
(-/C-8%+'$/P5/q/<-2')8-89/1/q/<&5+&+-8/-%/?&+*:-8/
:-&15*3-8S// / / / ///

@+C)&-/ !e/ 7/ B-<&38-$%5%+'$/ C&5<:+6)-/ (-/ 25/
8-$8+1+2+%3/ L/ 2g)&15$+85%+'$/ -$/ ?'$*%+'$/ (-/ 25/
<&-88+'$/(-/C-8%+'$/P5/q/<-2')8-89/1/q/<&5+&+-8/
-%/?&+*:-8/:-&15*3-8S/

/ /



!

!E/

J"#8"1-.!#*A"#.%"8'#>*8#2.'"+>+&'*B$"#".#$%&'*'9#>(28=(%2$#"8'#'2+&#>*+#$"8#4*$"(+8#_H/(-8/

4*+2*B$"8# 7++-8# "'# T0Q'-9# !&;2.2"8# $-+8=("# .-(8# .%*4-.8# >*8# -B'".(# !"# +&>-.8"# !"8#

C-8%+'$$5+&-8/8)&/*-8/?5*%-)&8"/Z$#.%&'*2'/452:-)&-)8-4-$%/<58/<'88+12-/(-/&352+8-&/L/$')I-5)/

1"''"# 5*.U(4+"# ".# 8(>>+25*.'# $"8# 82'"8# >-(+# $"8=("$$"8# 1"8# !-..&"8# 5*.=(*2".'9# 1*+# $"#

.-5B+"# !%-B8"+4*'2-.8# !"4".*2'# *$-+8# 2.8(;;28*.'6/ J%*.*$Q8"# !"# $*# ;-.1'2-.# 81-+"9# =(2#

&-<&38-$%-/2-/8*'&-/(-/25/4'(52+%3/(-/*:56)-/I5&+512-/<5&/&5<<'&%/5)/8*'&"#8(+#$%*A"#;*1'-+2"$#

*'$8+(3&39/*'$?+&4-/*-%%-/+$%-&<&3%5%+'$/(-8/(-)./5.-8/P@+C)&-/!G9/@+C)&-/!ZS"/

,-%%-/ <&-4+=&-/ 5$52;8-/ *'$?+&4-/ 6)-/ 25/ *'4<'8+%+'$/ -%/ 25/ C-8%+'$/ (+&-*%-/ (-/ 25/ 8%&5%-/

:-&15*3-/ <-)I-$%/ Y%&-/ %&=8/ I5&+512-/ 8-2'$/ 2-8/ 8+%-89/ ('$*/ 8'$%/ 8)8*-<%+12-8/!%2.;$("+/ / 8)&/ 2-8/

<'<)25%+'$8/ '18-&I3-8"/ _')8/ 5I'$8/ ('$*/ (5$8/ )$-/ <&-4+=&-/ <5&%+-/ 3%)(+3/ <2)8/ -$/ (3%5+2/

$%2.;$(".1"# !"# $*# 8'+*'"# 0"+B*1&"# 8"$-.# 8"8# 5-!*$2'&8# 2! P<-2')8-S/ -%/ ./ P<&5+&+-8/ -%/ ?&+*:-8/

:-&15*3-8S"/

_')8/5I'$8/<&'*3(3/5)/%-8%/(-/Q%)(-$%/<')&/_1m+$(/-%/R$I9/-%/5)/%-8%/(-/n+2*'.'$/<')&/

&'(!2"+# $"8# 4*+2*B$"8# .Bb"8># "'# Z.!b8".8# >*+# +*>>-+'# *(A# !"(A#5-!*$2'&8# !"#m'+D6# J%*.*$Q8"#

5-.'+"# =("# 8"($8# $"# .-5B+"# !%2.!242!(8# "'# $%".4"+3(+"# !"8# >*>2$$-.8# 8-.'# 823.2;21*'24"5".'#

(+??3&-$%8/ <')&/ 2-8/ (-)./ 8%&5%-8/ PK512-5)/ AS6# C.# '+-(4"# *2.82# >$(8# !%2.!242!(8# $-+8=("# $*#

C-8%+'$/-8%/<2)8/?5+12-/PQ%&J/q/1S"//

O-/ %-8%/ (-/n+2*'.'$/ $-/ <-&4-%/ <58/ (-/ *'$*2)&-/ L/ )$-/ (+??3&-$*-/ 8+C$+?+*5%+I-/ -$%&-/ 2-8/

5-Q".."8# !"# .Bb"8># "'# Z.!b8".86# J"# .-5B+"# !%"8><1"8# 8"5B$"# .&*.5-2.8/ 3I'2)-&/ (5$8/ 2-/

5@5"#8".8##=("#1"$(2#!(#.-5B+"#!%2.!242!(8#M5-Q".."#!"#]9F]#>-(+#(."#3"8'2-.#*#1-.'+"#D9Fp#

<')&/)$-/C-8%+'$/1S/PE,@;+-!#5F"/

G"#$*#5@5"#5*.2<+"9#(."#-B8"+4*'2-.#"5>2+2=("#!"#$*#!28'+2B('2-.#!"8#4*$"(+8#!%Z.!b8".8#

8-412-/ +$(+6)-&/6)-/ 2-8/ -8><1"8#-B8"+4&"8#-.'#(.# 2.!21"#!"#8".82B2$2'&#R# $%(+B*.28*'2-.#>$(8#

?5+12-/2'&86)-/25/C-8%+'$/-8%/(-/%;<-/19/5+$8+/6)-/&-<&38-$%3/8)&/25/@+C)&-/!e"/V$/5/5)<5&5I5$%/

"A1$(#(."#4*$"(+#!%Z.!b8".8#!"#pq#=(2#1-.8'2'("#(."#4*$"(+#"A'+@5"#=(2#'2+"#'+->#$"8#!-..&"8#

(-/ 25/ *5%3C'&+-/ 19/ &-2-I3-/ <')&/ )$/ %-&&5+$/ 25+883/ -$/ ?&+*:-/ (-<)+8/ Aa/ 5$89/ (-/ 8)&?5*-/ %&=8/

+4<'&%5$%-"/

/ /



!

!

/

@+C)&-/ !a/ 7/ R$I-&C)&-/ (-8/ <5<+22'$8/ -$/
?'$*%+'$/ (-/ 2g5<<2+*5%+'$/ (-/ <&'()+%8/
<:;%'85$+%5+&-8/ P$5/ q/ +$?'&45%+'$/ $'$/
(+8<'$+12-S// / / / ///
/ / / / / /

@+C)&-/ JM/ 7/ R$I-&C)&-/ (-8/ <5<+22'$8/ -$/
?'$*%+'$/ (-/ 2g5&&'85C-/ (-/ 2g:51+%5%/ P$5/ q/
+$?'&45%+'$/$'$/(+8<'$+12-S/

/

/

/

@+C)&-/J!/Y#a-5B+"#!%2.!242!(8#".#;-.1'2-.#!"#
25/?&36)-$*-/(-/%'$%-/PKM/q/t545+8/(-/%'$%-9/K!/
q/ @5)*:-/ 5$$)-22-9/ KJ/ q/ K'$%-/ %&+4-8%&+-22-9/
KA/ q/ K'$%-/ 4-$8)-22-9/ KE/ q/ K'$%-/
1+4-$8)-22-S/ / / / ///

@+C)&-/JJ/7/B+*:-88-/8<3*+?+6)-/-$/?'$*%+'$/(-/
25/?&36)-$*-/(-/%'$%-/PKM/q/t545+8/(-/%'$%-9/K!/
q/ @5)*:-/ 5$$)-22-9/ KJ/ q/ K'$%-/ %&+4-8%&+-22-9/
KA/ q/ K'$%-/ 4-$8)-22-9/ KE/ q/ K'$%-/
1+4-$8)-22-S/

/

K512-5)/E/7/B38)2%5%8/()/%-8%/(-/d&)8N52Wn522+8/<')&/25/&+*:-88-/8<3*+?+6)-/-%/2g+$(+*-/(-/8-$8+1+2+%3/L/
2g)&15$+85%+'$/

N2'! )=! K8,63&8!

OP7QRP7)=S!

K8,63!

T(%&4!

:CD2/! K8,63!

-89&(!

:CD2/! K8,63!

-,4&!

:CD2/! K8,63!

H''(6!

:CD2/!

I.F46:! Z/ !J"Ga/ "J#PU! P#PV! !"Ae/ M"ac/ c"AA/ M"Ja/ J"ca/ M"eA/

A4%6! E!/ GZ"aE/ E!"aE/ M"EA/ EJ"Z!/ M"EM/ EE"Ma/ M"AE/ E!"MZ/ M"Ec/

/



!

!G/

O"8# >+"52<+"8# 1-.8'*'*'2-.8# 8(+# $*# 3"8'2-.# >*+# $*# '-.'"# .-(8# -.'# 1-.;2+5&# $%2.'&+@'#

!%&'(!2"+#>$(8#*4*.'# $"#+S$"#!"#10*1(.#!"8#;*1'"(+8#!"#3"8'2-.#8(+#.-8#4*+2*B$"86#a-(8#*4-.8#

('$*/ *'4<5&3/ 2-8/ 4';-$$-8/ (-8/ I52-)&8/ _1m+$(/ -%/ R$I/ <5&/ )$-/ H_VUH9/ -%/ &352+83/ 85/

I5&+5$%-/$'$/<5&543%&+6)-/P%-8%/(-/d&)8N52/n522+8S/<')&/2-8/I5&+512-8/$1m-8</-%/#$(m8-$8"//

J%7.-4*# 2.!2=("# =("# $%".4"+3(+"# !"8# >*>2$$-.8# "8'# 8".82B$"# R# $*# ;-28# R# $%*++-8*3"# "'# L/

$%('2$28*'2-.# !"/ >+-!(2'8# >0Q'-8*.2'*2+"86# J-+8=(%2$# Q# *# *>>$21*'2-.# !"# >+-!(2'89# $%".I-&C)&-/

4';-$$-/ -8%/ <2)8/ 32-I3-/ PE,@;+-! #7F/ 7/ *-*+/ <')&&5+%/ +$(+6)-&/ 6)-/ 2-8/ <-%+%8/ <5<+22'$89/4'+$8/

4'1+2-89/ $-/ <-)I-$%/ <58/ 8-/ (3I-2'<<-&/ (5$8/ (-8/ :51+%5%8/ -.<'838/ L/ (-8/ <&'()+%8/

<:;%'85$+%5+&-89/(5$8/2-86)-28/'$/$-/<')&&5+%/52'&8/%&')I-&/6)-/(-8/-8<=*-8/<2)8/4'1+2-89/6)+/

.%";;"1'(".'# >*8# $%2.'&3+*$2'&# !"# $"(+# 1Q1$"# !*.8# $%0*B2'*'6# J*# 5@5"# '".!*.1"# "8'# -B8"+4&"#

2'&86)-/2-8/-8<5*-8/I-&%8/8'$%/5&&'838/7/2-8/<5<+22'$8/8'$%/-$/4';-$$-/<2)8/C&5$(8/PE,@;+-!&GF"/

/J%2.'"+>+&'*'2-.# !"# 1"''"# 2.;-+5*'2-.# &-2=I-/ *-<-$(5$%/ <2)8/ ()/ $+I-5)/ (-/ 8<3*+52+85%+'$/

52+4-$%5+&-/ (-8/ <5<+22'$8/7/ -$/ -??-%/ 2-8/ ('$$3-8/ 8-412-$%/ +$(+6)-&/ 6)-/ 2-8/ -8<=*-8/ 5;5$%/ )$/

&3C+4-/C3$3&52+8%-/'$%/ %-$(5$*-/L/ Y%&-/<2)8/C&5$(-8/6)-/ 2-8/-8<=*-8/ %&=8/ 8<3*+52+83-89/ %5$(+8/

6)-/2-8/-8<=*-8/'2+C'<:5C-8/P8<3*+52+83-8/L/)$/')/6)-26)-8/C-$&-8S/8-/8+%)-$%/-$%&-/*-8/(-)./

"A'+@5"86# J%*++-8*3"# 2.;$(".1"+*2'# !-.1# $*# 1-5>-82'2-.# ;$-+28'2=("# !"8# >*+1"$$"89# !%-?# (.#

25>*1'#8(+#$"8#"8><1"8#=(2#;+&=(".'".'#$%0*B2'*'#1-.1"+.&6#J%*.*$Q8"#!"#$%7.-4*#8(+#$"#.-5B+"/

!%2.!242!(8# ."# >"+5"'# >*8# !"# !&1"$"+# !"# !2;;&+".1"# !"# +&8($'*'8# ".# ;-.1'2-.# !"8# !2;;&+".'8#

%&5+%-4-$%8/(-8/?5*%-)&8"/^$-/5$52;8-/I+8)-22-/(-/25/&3<5&%+%+'$/(-8/('$$3-8/8-412-/$35$4'+$8/

2.!2=("+# =(%-.# >"('# '+-(4"+# (.# .-5B+"# >$(8# 25>-+'*.'# !%2.!242!(8# 8(+# $-8/ <5&*-22-8/ >545+8/

%'$()-8/PK'$%-qKMS9/-%/+2/8-412-/3C52-4-$%/6)-/25/4'(52+%3/K!9/*'&&-8<'$(5$%/L/)$-/?5)*:-/

".#;2.#!%&'&9#>(288"#@'+"#>$(8#;*4-+*B$"#>-(+#$"#.-5B+"#!%2.!242!(8#+"$"4&9#5@5"#82#1"#+&8($'*'#

.%"8'#>*8#823.2;21*'2;!IE,@;+-!&#F"/

J"8#'"8'8#!"#r+(8k*$#s*$$289#5".&8#8(+#$"#.-5B+"#!%"8><1"8#"'# $"8#2.!21"8#!"#8".82B2$2'&9#

.%2.!2=(".'# >*8# .-.# >$(8# !"# !2;;&+".1"# ".'+"# $"8# 4*+2*B$"8# 8"$-.# $"8/ (+??3&-$%-8/ 4'(52+%38/

P8(=.-(;! %F9/ L/ <5&%/ <')&/ 25/ %'$%-/7/ 25/ &+*:-88"# 8>&12;2=("# !252.("# *4"1# $%*(35".'*'2-.# !"# $*#

?&36)-$*-/(-/%'$%-/PE,@;+-!&&S"/

/ /

/



!

!

/

@+C)&-/ JA/ 7/ Q+%-/ *25883/ (5$8/ 2-/ C&')<-/
(g)&15$+85%+'$/E9/L/H&*)-+2/PV&%:'<:'%'C&5<:+-/
T3'<'&%5+2/JM!AS// / / /

@+C)&-/ JE/ 7/ Q+%-/ *25883/ (5$8/ 2-/ C&')<-/
(g)&15$+85%+'$/ !9/ L/ ,-&C;W0'$%'+8-/
PV&%:'<:'%'C&5<:+-/ / T3'<'&%5+2/ JM!AS

/

/

@+C)&-/JG/7/#$(+*-/(-/8-$8+1+2+%3/L/2g)&15$+85%+'$/(-8/<5<+22'$8/<')&/2-8/8+%-8/*258838/-$/?'$*%+'$/(-/2-)&/
C&')<-/(g)&15$+85%+'$/PT!/q/Q+%-8/&)&5).9/TJ/7/8+%-8/<-)/)&15$+8389/TA/q/8+%-8/4';-$$-4-$%/)&15$+8389/
TE/q/Q+%-8/-$/8+%)5%+'$/)&15+$-/(-$8-S!

/

/

@+C)&-/JZ/7/R$I-&C)&-/(-8/<5<+22'$8/-$/?'$*%+'$/()/C&')<-/(g)&15$+85%+'$/(-8/8+%-8/



!

!Z/

! BW/4!)4!/2!+(1:(6,&,(%!:2962E;'4!

e."# >+"52<+"# 1$*882;21*'2-.# !"8# 82'"8# *# &'&# +&*$28&"# R# >*+'2+# !"# $%*$3-+2'05"# !"8# kW

4';-$$-89/5;2.#!"#!&;2.2+#q#3+-(>"8#!%(+B*.28*'2-.9#*$$*.'#!"#F#M'+<8#+(+*(AN#R#q#M!".8&5".'#

(+B*.28&N6#J"8#82'"8#8-.'# 2.&3*$"5".'# +&>*+'28#!*.8# $"8# #3+-(>"8#!%(+B*.28*'2-.6#J"#3+-(>"#F#

-8%/*'4<'83/(-/!e/8+%-89/<')&/!G/8+%-8/(5$8/25/*5%3C'&+-/J9/!J/(5$8/25/*5%3C'&+-/A9/-%/!a/<')&/25/

*5%3C'&+-/E"/,-8/*5%3C'&+-8/('+I-$%/<-&4-%%&-/(-/&-2+-&/(-/45$+=&-/8+4<2+?+3-/2-8/*'4<'85$%-8/

<5;85C=&-8/L/25/1+'(+I-&8+%3/4-8)&3-/8)&/2-/8+%-/P@+C)&-/JA9/@+C)&-/JES"/

O-/ %-8%/ (-/d&)8N52Wn522+8/ <-&4-%/ (-/4-%%&-/ -$/ 3I+(-$*-/ (-8/ I5&+5$*-8/ (+??3&-$%-8/ <')&/

$%2.!21"#!"#8".82B2$2'&#R#$%(+B*.28*'2-.#".#;-.1'2-.#!(#3+-(>"#!%(+B*.28*'2-.#MtJ/q/e9EJ/b/|J%:/q/

c9/ e!9/ <WI52-)&/ q/ M9MAeS"/ Q5$8/ 8)&<&+8-9/ '$/ %&')I-/ 6)-/ 2-8/ +$(+*-8/ (-/ 8-$8+1+2+%3/ 4';-$8/

<-)I-$%/Y%&-/<2)8/32-I38/2'&86)-/2-/8+%-/-8%/-$/4+2+-)/<2)8/&)&529/5)%&-4-$%/(+%/2-8/-8<5*-8/I-&%8/

!%".'+">+28"#>"(4".'#8"+42+#!"#+";(3"#-(#!"#$2"(#!"#'+*.82'#*(A#+0->*$-1<+"8#$"8#>$(8#8".82B$"8#R#

$%(+B*.28*'2-.#ME,@;+-! &4F"/V$/*'$8%5%-/<5&/5+22-)&8/)$-/C&5$(-/I5&+51+2+%3/(-8/&38)2%5%8/(5$8/2-/

C&')<-/ E/7/ '$/ <-)%/ 8)<<'8-&/ 6)-/ 25/ 6)52+%3/ (-/ 25/ %&54-/ I-&%-/ -$I+&'$$5$%-/ >')-/ )$/ &D2-/

+4<'&%5$%/<')&/2-8/<'<)25%+'$8/(-/<5<+22'$8/L/<2)8/<-%+%-/3*:-22-"/R$/&-I5$*:-9/'$/$-/<-)%/<58/

*'$*2)&-/L/)$-/+$3C52+%3/(-8/I5&+5$*-8/<')&/25/&+*:-88-/8<3*+?+6)-"/

/ a-(8# .%*4-.8# >*8# -B'".(# !"# +&8($'*'# 823.2;21*'2;# *4"1# $%7.-4*# >-(+# $"# .-5B+"#

!%%2.!242!(8/Y#$"8#3+-(>"8#!%(+B*.28*'2-.#."#8"5B$".'#>*8#2.;$("+#R#1"''"#&10"$$"6#L.#+"4*.10"9#

'$/ %&')I-/6)-/<2)8/ 2-8/ >5&(+$8/ 8'$%/ 8+%)38/ -$/['$-/)&15+$-/ P('$*/I-&8/ 2-/C&')<-/ES9/ <2)8/ 2-8/

-$I-&C)&-8/ 8'$%/ +4<'&%5$%-8/ P<')&/ 2-/ C&')<-/ TA/ -%/ TE9/ <WI52-)&8/ &-8<-*%+I-8/ (-/ M9MAe/ -%/

E9EFqN6#C.#>"('#2.'"+>+&'"+#1"#+&8($'*'#1-55"#$"#;*2'#=(%".#52$2"(#(+B*2.9#$"8#82'"8#!%".'+"<&+8-/

8-.'#>$('S'#!"8#$2"(A#!%*11("2$#'+*.82'-2+"#=("#!"8#+";(3"8#8-(+1"#!"#B2-!24"+82'&#>-(+#$"#+"8'"#

(-8/ -8<5*-8/ I-&%8/ PE,@;+-! &>F"!#28/ *'$%&+1)-$%/ ('$*/ *-<-$(5$%/ 5*%+I-4-$%/ L/ 25/ %&54-/ I-&%-/

)&15+$-"//

/ /



!

!

/



!

!c/

/ _')8/ 5I'$8/ -$8)+%-/ &352+83/ )$-/ 3%)(-/ <')&/ 832-*%+'$$-&/ 2-8/ 4'(=2-8/ 2-8/ <2)8/

+$%3&-885$%8/ <')&/ +(-$%+?+-&/ 6)-28/ ?5*%-)&8/ +$?2)-$*-$%/ 2-/ <2)8/ 2-8/ &38)2%5%8/ L/ *:56)-/ 3*:-22-/

!%-B8"+4*'2-.9# R# $%*2!"# !"# $*#5&'0-!"# !"8# 1+2'<+"8# !%2.;-+5*'2-.# !%7ZO6# J%-BP"1'2;# !"# 1"''"#

43%:'(-/3%5$%/(-/*'$8-&I-&/2-8/?5*%-)&8/5;5$%/2-/<2)8/(-/<')I'+&/-.<2+*5%+?9/%')%/-$/8+4<2+?+5$%/

*('*.'# =("# >-882B$"# $"#5-!<$"6# T-(+# +*>>"$9# R# 10*=("# .24"*(# !%-B8"+4*'2-.9# $"8# ;*1'"(+8# !"#

<5;85C-/<&+8/ -$/ *'4<%-/ 3%5+-$%/ *-)./(3?+$+8/<5&/ 2-/\VQ/-$/!!/*2588-8"/_')8/5I'$8/ -$8)+%-/

+"3+-(>&#$%".8"5B$"#!"8#;*1'"(+8#*Q*.'#!2+"1'"5".'#'+*2'#*(A#'"++*2.8#25>"+5&*B2$28&8#M0*B2'*'#

+$(+I+()-29/ :51+%5%/ *'22-*%+?9/ 36)+<-4-$%9/ %&5$8<'&%89/ 5*%+I+%389/ *:5$%+-&8S/ (5$8/ )$-/ $')I-22-/

1$*88"#2.'2'($&"#e+B*2.#1-.8'+(2'6#J"8#;*1'"(+8#1-.8"+4&8#>-(+#$%7ZO#8-.'#!-.1#]'+8/-%/?'&Y%89/

B)&529/R5)9/^&15+$/')I-&%9/-%/^&15+$/*'$8%&)+%"/

/ J%&'(!"# !(# 1+2'<+"# 7ZO# >-(+# $"# .-5B+"# !%2.!242!(8# 1-.8"+4"# $%2.'&3+*$2'&# !"8#

?5*%-)&8/L/JMM/5<'+"89# "'#."#>"('#!-.1#>*8#@'+"# +&8(5&"#8*.8#>"+!+"# '+->#!%2.;-+5*'2-.6#L.#

+"4*.10"9#R#hEE#5<'+"89#$%2.!21"#!"#B-28#"'#;-+@'#"8'#$"8#>$(8#25>-+'*.'9#'*.!28#=(%R#F#k5#1%"8'#

$*#>+&8".1"#!%"*(#=(2#2.;$("#$"#>$(86/

/ T-(+# $"#.-5B+"#!%"8><1"89#-.#."#>"('#>*8#.-./>$(8# 825>$2;2"+# $"#5-!<$"# $-+8=(%-.#

&'(!2"#$*#1-5>-82'2-.#!(#>*Q8*3"#R#DEE#5<'+"86#7#hEE#5<'+"89#1%"8'#".1-+"#$*#=(*.'2'&#!"#B-28#

"'#;-+@'8#=(2#P-("#$"#+S$"#$"#>$(8#25>-+'*.'9#'*.!28#=(%R#F#k59#2$#;*('#1-.8"+4"+#$%(+B*2.#-(4"+'#

-$/C3$3&529/5+$8+/6)-/25/<&-A252'&#!%"*(6/

/ J-+8=(%-.#*>>$2=("#$"#1+2'<+"#7ZO#8(+#$%".4"+3(+"#!"8#>*>2$$-.89#-.#'+-(4"#1"''"#;-28#

(.#+S$"#>+25-+!2*$#!"#$%(+B*2.#1-.8'+(2'#R#DEE#"'#R#hEE#5<'+"89#'*.!28#=(%2$#"8'#25>-882B$"#!"#

8+4<2+?+-&/(-/45$+=&-/85%+8?5+85$%-/2-/4'(=2-/L/!/N4/85$8/<"+!+"#!%2.;-+5*'2-.6#/

/ T-(+#$%2.!21"#!"#8".82B2$2'&#R#$%(+B*.28*'2-.9#(-/45$+=&-/2'C+6)-9/1%"8'#$*#>+->-+'2-.#

!"# >*Q8*3"8# +(+*(A# =(2# 2.;$("# $"# >$(8# R# DEE# "'# hEE# 5<'+"86# J-+8=(%-.# -B8"+4"# R# F# k5# 2$#

*>>*+*u'# =(%2$# ;*('# 1-.8"+4"+# R# $*# ;-28# $"# >*Q8*3"# +(+*$# "'/ )&15+$/ *'$8%&)+%9/ 5+$8+/ 6)-/ 25/

>+-A252'&#!%"*(6/

/

/ !



!

!

/

@+C)&-/Jc/7/#4<'&%5$*-/(-8/>5&(+$8/(g-$%&-<&+8-/(5$8/2-8/-8<5*-8/I-&%8/)&15+$8/PQ-&&-%/JM!JS//

/ !



!

!e/

V#!X,6+*66,(%!

J%-B8"+4*'2-.#!"#FW#"8><1"8#!28'2.1'"8#"8'#(.#102;;+"#+"$*'24"5".'#>"(#&$"4&#*(#+"3*+!#

(-8/!J!/-8<=*-8/(-/&:'<52'*=&-8/8+C$523-8/5)./52-$%')&8/(-/05&+8/PFV^|/r/T#]RH^|/JMMcS9/

5*28#=(2#8%"A>$2=("#*88"V#B2".#>*+#$"#10-2A#!(#>+-'-1-$"#=(2#."#>"+5"'#>*8#!"#+"$-I-&/(-/?5i'$/

-.:5)8%+I-/2-8/+$(+I+()89/-%/<5&/2-/<-)/(-/I5&+3%3/(-8/:51+%5%8/&-$*'$%&38/8)&/2-8/-8<5*-8/I-&%8/

!%".'+">+28"6/

/

O5/43%3'/ (-/ 25/ 85+8'$/ JM!A/ 5/ (-/ <2)8/ 3%3/ <2)%D%/ (3?5I'&512-/ 5)./<5<+22'$89/ 5I-*/ )$/

<&+$%-4<8/%&=8/<2)I+-)./-%/(-8/%-4<3&5%)&-8/1588-8"/O5/?+$/(-/85+8'$/5/3%3/<2)8/13$3?+6)-9/5I-*/

<2)8+-)&8/ C3$3&5%+'$8/ (-/ <5<+22'$8/ 8-/ (3I-2'<<5$%/ &5<+(-4-$%/ C&p*-/ 5)./ %-4<3&5%)&-8/ <2)8/

32-I3-8"/O-8/+$I-$%5+&-8/(-/%-&&5+$/8')??&-$%/('$*/(-/('$$3-8/%&=8/?5+12-8/-$/(31)%/(-/85+8'$9/

5I-*/ (-8/ >')&$3-8/ 5)/ *')&8/ (-86)-22-8/ %&=8/ <-)/ (-/ <5<+22'$8/ '$%/ 3%3/ (3*'4<%38/452C&3/ (-8/

1-.!2'2-.8# 1$25*'2=("8#->'25*$"8# $-+8#!"# $%2.4".'*2+"6#C.#!&>$-+"+*#!-.1# $"#>"(#!"#5"8(+"8#

";;"1'(&"8# 8(+# 10*1(.#!"8# 82'"89# =(2#."#>"+5"''".'#>*8# *88"V#!"# 8%*;;+*.102+#!"/ 25/ *'$%&5+$%-/

43%3'&'2'C+6)-"/dV_U#_,dH/PJM!!S/&352+8-/E/I+8+%-8/8)&/)$/4Y4-/8+%-/5)/*')&8/(-/25/85+8'$9/

"8>*1&"8#&3*$"5".'#!%(.#5-28#5*28#(=8/2-/4'+8/(-/45+"//

7$-+8#=("#$%(+B*.28*'2-.#1+-u'#!"#5*.2<+"#1-.8'*.'"9#2$#*>>*+*u'#&42!".'#=("#$"#+S$"#!"8#

-8<5*-8/I-&%8/)&15+$8/-%/<3&+)&15+$8/<-)%/*'$%&+1)-&/(-/45$+=&-/+4<'&%5$%-/5)/45+$%+-$/(-/25/

B2-!24"+82'&# R# $%&10"$$"# 3$-B*$"# M},d#_TRB/ DEEWN6# J"8# P*+!2.8# !%".'+">+28"9# !"# >*+# $"(+#

5**-88+1+2+%3/ &3()+%-9/ <')&&5+-$%/ *'$8%+%)-&/ (-/ I3&+%512-8/ 85$*%)5+&-8/ 1+'2'C+6)-8/ 5)/ 8-+$/ (-8/

['$-8/'{/25/<&-88+'$/5$%:&'<+6)-/8-/?5+%/(-/<2)8/-$/<2)8/?'&%-/PE,@;+-! &5F"/V$/5/<)/<&')I-&/6)-/

25/ 8)&?5*-/ (-/ *-8/ <5%*:8/ I-&%8/ 5)/ 8-+$/ (-/ 25/ ['$-/ )&15+$-/ 3%5+%/ <&+4'&(+52-/7/ 5+$8+9/ <2)8/ 2-8/

"8>*1"8# 4&3&'*$28&8# 8-.'# 25>-+'*.'89# >$(8# 2$8# 8-.'# 8(81">'2B$"8# !%*B+2'"+# (."# ;*(."# +210"# "'#

5(5<%3-/5)./*'$(+%+'$8/2'*52-8"/

O-8/ <-%+%8/ <5%*:8/ >')-$%/ 3C52-4-$%/ )$/ &D2-/ +4<'&%5$%9/ -$/ ?'&45$%/ (-8/ &38-5).//

*'$%&+1)5$%/ L/ 25/ <-&4351+2+%3/ (-/ 25/ 45%&+*-/ )&15+$-/ PQ`H_H`H_/ JM!!9/ },d#_TRB/ JMMaS"/

J%2.'&3+*$2'&#!"8#"8>*1"8#4"+'8#!"8#42$$"8#!-2'#!-.1#@'+"#>+28"#".#1-5>'"9#"'#5@5"#82#$"8#P*+!2.8#

<)12+*8/*'$8%+%)-$%/25/45>-)&-/<5&%+-/(-8/3%)(-8/5$*+-$$-89/2-8/&-*:-&*:-8/8-/%')&$-$%/L/<&38-$%/

!"#>$(8#".#>$(8#8(+#$"8#*('+"8#'Q>"8#!%"8>*1"8#4"+'8#1-55"#$"8#P*+!2.8#>+24&8#MTHQKV_/JMMG9/

TVFFHBF/JM!MS/')/2-8/-8<5*-8/(325+8838/P\^BHKRK/DEEXN#"'#$"(+#25>-+'*.1"#!*.8#$%*11("2$#

(-/25/1+'(+I-&8+%3/'&(+$5+&-/*'44-/4-$5*3-"//

/



!

!

/

/

/ /



!

!a/

C.#2.828'"+*#&3*$"5".'#8(+#$%25>-+'*.1"#!"#$*#>+28"#".#1-5>'"#!"#$*#;+*35".'*'2-.#!"8#

:51+%5%89/%5$%/8)&/2-8/<'<)25%+'$8/5$+452-8/6)-/I3C3%52-8/Pt7iCvwr/JM!!S"/7#1"#'2'+"9#$%(."#!"8#

5"8(+"8#>0*+"8#!(#g+"."$$"#!"#$%".42+-.."5".'9#428"#R#1+&"+#(.#+&8"*(#.*'2-.*$#!"#1-0&+".1"8#

&1-$-32=("86#/28#".#>$*1"#R#$%&10"$$"#+&32-.*$"9#$*#!&5*+10"##>"+5"'#!*.8#(.#>+"52"+#'"5>8#

!%2!".'2;2"+# $"8# 1-5>-8*.'"8# *1'("$$"8# !"8# 1-.'2.)+%38/ 3*'2'C+6)-89/ <)+8/ 2-8/ -$>-)./ 2'*5)./

P&)<%)&-8/(-/*'$%+$)+%38/-(#V-."8#*B+2'*.'#!"8#"8><1"8#!%2.'&+@'#>*'+25-.2*$S/5?+$/(-/(3?+$+&/2-8/

*1'2-.8# +&32-.*$"8# >+2-+2'*2+"86# J%-BP"1'2;# )2%+4-/ (-/ *-8/ Q*:3458/ B3C+'$5)./ (-/ ,':3&-$*-/

~*'2'C+6)-/PQB,RS/-8%/(-/<&'<'8-&/!"8#-('2$8#*!*>'&8#>-(+#5"''+"#".#U(4+"#$"#>$*.#!%*1'2-.#

5+$8+/(3%-&4+$3"/

a-8#-B8"+4*'2-.8# 2.!2=(".'#=(%(."#>$(8#3+*.!"# +210"88"#8>&12;2=("# *2.82#=(%(."#>$(8#

C&5$(-/51'$(5$*-/(-/<5<2$$-.8#8-.'#+"$"4&"8#$-+8=("#$"#.24"*(#!%2.'"+4".'2-.#0(5*2."#-8%/%&=8/

?5+12-/ I'+&-/ $)22-"/R22-8# 42"..".'# !-.1# ".# 1-.'+*!21'2-.# *4"1# !%*('+"8# +&8($'*'8# >$(8# *.12".8#

PBV]RBKQV_/ !aaG9/ ]OH#B/ !aacN# =(2# 2.!2=(".'# =(%2$# "8'# ;*4-+*B$"# !"# 5*2.'".2+# (.# 1"+'*2.#

$+I-5)/ (-/ <-&%)&15%+'$"/ VHKRQ/ P!aaGS/ &-*'445$(-/ 3C52-4-$%/ (-/ 45+$%-$+&/ )$-/ 23C=&-/

<-&%)&15%+'$/()/8'2"/,-*+/8%&$-23."/<5&/*'$836)-$%/(-/$'%&-/:;<'%:=8-/(-/(3<5&%9/-%/I5/(5$8/2-/

8-$8/ (-8/ &38)2%5%8/ '1%-$)8/ <5&/ \^BHKRK/ PJMMcS9/ 6)+/ %&')I-/ )$-/ <2)8/ C&5$(-/ &+*:-88-/

8<3*+?+6)-/I3C3%52-/P('$*/<'%-$%+-22-4-$%/<2)8/(-/<25$%-8/:D%-8/<')&/25/?5)$-S/8)&/2-8/%-&&5+$8/

I5C)-8/<5&+8+-$89#$*288&8#R#$%*B*.!-."//

a-(8#*4-.8#&3*$"5".'#'+-(4&#=("#$%"$I-&C)&-/(-8/<5<+22'$8/3%5+%/8)<3&+-)&-/2'&86)-/25/

8%&5%-/ :-&15*3-/ 3%5+%/ <2)8/ *'$%&5+$%-9/ 5I-*/ (-8/ <5<+22'$8/ 5)./ +$(+*-8/ (-/ 8-$8+1+2+%3/ L/

$%(+B*.28*'2-.#5-2.8#25>-+'*.'86/O5/%'$%-/5/%-$(5$*-/L/?5I'&+8-&/)$-/(-$8+?+*5%+'$/(-/*-&%5+$-8/

"8><1"8#>$(8#'-$&+*.'"89#"'#>-(+#52"(A#*11("2$$2+#$*#;*(."9#-.#+"1-55*.!"#!%->&+"+#8"$-.#(."#

&'%5%+'$/5?+$/(-/45+$%-$+&/)$-/4'85�6)-/ &+*:-/(-/4+*&':51+%5%8"/V$/*'$8-+22-/<5&?'+8/4Y4-/

!%"A>-+'"+# $"8#!&10"'8#!"# '-.'"# *;2.#!"# ;*4-+28"+#(."#>$(8#3+*.!"#!24"+82'&# 8>&12;2=("#>$('S'#

=(%(."#1-$-.28*'2-.#>*+#!"8#>$*.'"8#.2'+->02$"8#!("#R#(."#1-.1".'+*'2-.#1+-288*.'"#".#*V-'"6#

,-*+/*&3-/*-<-$(5$%/)$-/*'$%&5+$%-/8)<<234-$%5+&-/<')&/2-8/C-8%+'$$5+&-8/(-8/8+%-89/6)+/<-)%/

8%*4&+"+# 1-_'"(8"6# Z$# 8%*32'# *$-+8# !%(.# '+*4*2$# !%->'2528*'2-.# !"8# 1-_'89# ".# +&!(28*.'# >*+#

-.-4<2-/2-/$'41&-/(-/%'$%-8"/
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/

@+C)&-/Je/7/~<5$(5C-/(-/<&'()+%8/<:;%'85$+%5+&-8/-$/['$-/5C&+*'2-/PQ-%:/0-&245$hH0hQ#0HS/

/

/ /

@+C)&-/Ja/7/B38)2%5%8/(-/])&N-/JM!!/+22)8%&5$%/25/*'&&325%+'$/-$%&-/4'1+2+%3/-%/-$I-&C)&-/(-8/5+2-8/

/ /
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O-/ <-)/ (-/ &38)2%5%8/ 8+C$+?+*5%+?8/ 8)&/ 2-8/ )85C-8/ (-/ <&'()+%8/ <:;%'85$+%5+&-8/ -8%/

8(+>+".*.'9#>(28=("#>$(82"(+8#&'(!"8#2.!2=(".'#=("#$%('2$28*'2-.#!"#>+-!(2'8#*3+-W*:+4+6)-8/-8%/

$%(."# !"8# 1*(8"8# !"# !&1$2.# !"# .-5B+"(8"8# >->($*'2-.8# !"# >*>2$$-.8# MBH_FQ/r/QVK`RBQV_/

!aaZ9/FVURB/ !aaMS"/ Q0HBdQ/ 8)CC=&-/4Y4-/(=8/FWWh#=(%".#52$2"(# *3+21-$"9# (."# B*288"# !"/

$%('2$28*'2-.#!"#>+-!(2'8#>0Q'-8*.2'*2+"8#*5&$2-+"#$"8#>-'".'2*$2'&8#!"8#1-.'2.(2'&8#&1-$-32=("8#

-%/ (-8/ :51+%5%8/ PE,@;+-! &6S"/ _'8/ 5$52;8-8/ I'$%/ *-<-$(5$%/ (5$8/ 2-/4Y4-/ 8-$89/ <)+86)-/ $')8/

*4-.8#>+-(4&#=("# $-+8=(%(.# '"++*2.# "8'# '+*2'&# *4"1#!"8#>+-!(2'8#>0Q'-8*.2'*2+"89# -.# Q# '+-(4"#

8+C$+?+*5%+I-4-$%/4'+$8/(-/<-%+%8/<5<+22'$8/83(-$%5+&-8"/

_'8/ &38)2%5%8/ 8)&/ 2-/ &D2-/ (-8/ -8<5*-8/ $5%)&-28/ P4+2+-)./ 56)5%+6)-89/ 1'+8/ -%/ ?'&Y%8S/ -%/

4+2+-)./')I-&%8/L/<&'.+4+%3/(-8/8+%-8/51'$(-$%/(5$8/2-/8-$8/(-/*-)./(-/]OH#B/ P!aacS/8)&/2-/

+S$"#!%(.#3+*!2".'#(+B*2.9#=(2#5-.'+"#(."#>$(8#3+*.!"#+210"88"#8>&12;2=("#3&.&+*$"#$-+8=(%-.#

8%&$-23."#!(#1".'+"#(+B*2.6/Z$8#1-.;2+5".'#&3*$"5".'#$%0Q>-'0<8"#=("#$"8#>$(8#>"'2'8#>*>2$$-.8#

-.'# B"8-2.# !%0*B2'*'8# !-/4-+22-)&-/ 6)52+%3/ 6)-/ 2-8/ <2)8/ C&5$(89/ 6)+/ <-)I-$%/ <&'?+%-&/ (-/ 2-)&/

5-B2$2'&# >$(8# 25>-+'*.'"# >-(+# "A>$-2'"+# $"8# +"88-(+1"8# *$25".'*2+"8# !%)$/ $'41&-/ <2)8/

+4<'&%5$%/(-/4+2+-)."/

/

O-8/?5*%-)&8/!%-11(>*'2-./()/8'2/>')5$%/2-/&D2-/2-/<2)8/+4<'&%5$%/8)&/25/*'4<'8+%+'$/(-8/

-8<=*-8/(-/&:'<52'*=&-8/8-412-$%/Y%&-/25/<&38-$*-/(-/1'+8/-%/?'&Y%/7/C2'152-4-$%9/25/<&'.+4+%3/

(-/*-8/-8<5*-8/*'$%&+1)-&5+%/L/".+2102+#$"8#P*+!2.8#!%".'+">+28"86#L.#+"4*.10"9#$-+8=(%-.#&'(!2"#

*-/&D2-/L/)$-/(+8%5$*-/<2)8/+4<'&%5$%-9/2-8/1'+8/-%/?'&Y%8/<-&(-$%/(-/2-)&/+4<'&%5$*-/5)/<&'?+%/

!"8# 8(+;*1"8# ".# "*(6#a-(8# *4-.8# &3*$"5".'# '+-(4&# =(%(."# &'(!"# R# (.# +*Q-.#!"# hEE#5<'+"8#

8"5B$*2'# @'+"# $%&10"$$"# 2!&*$"9# >(28=(%"$$"# >"+5"'# !"# 5-!&$28"+# !"# 5*.2<+"# 8*'28;*28*.'"# $*#

45>'&+%3/ (-/ $'8/ I5&+512-8"/ ,-*+/ -8%/ -$/ 5**'&(/ 5I-*/ 2-8/ &38)2%5%8/ '1%-$)8/ <5&/ \HKKRQV_/ -%/

OH_TROOVKKV/-$/JM!M"/

/

_')8/5I'$8/<5&522=2-4-$%/(34'$%&3/6)-/25/4'1+2+%3/(-8/<5<+22'$8/<')I5+%/Y%&-/*'&&323-/

!"# ;*x-.# *88"V# 8*'28;*28*.'"# *4"1# $"(+# ".4"+3(+"9# 1"# =(2# "8'# 2.'&+"88*.'# 1*+# 2$# 8%*32'# !%(."#

5"8(+"# *88"V# ;*12$"#R# +&*$28"+9#1-.'+*2+"5".'#R# $%"8'25*'2-.#!"# $*#5-B2$2'&#!"# 10*=("#"8><1"#

6)+/('+%/@'+"#&4*$(&"#R#!2+"#!%"A>"+'89#-(#$-+8#!%25>-+'*.'"8#->&+*'2-.8#!"#1*>'(+"W45&6)5C-W

&-*5<%)&-9/%&=8/*'l%-)8-8/L/4-%%&-/-$/<25*-/(-/45$+=&-/L/'1%-$+&/8)??+8544-$%/(-/&38)2%5%8"/,-/

+&8($'*'# "8'# !%*2$$"(+8# 3%5;3/>*+# !%*('+"89# +&*$28&8# >*+# "A"5>$"# 8(+# $"# 1-.'2$-$%/ 543&+*5+$/ -%/

&-<'85$%/ 8)&/ )$/ 3*:5$%+22'$/ <2)8/ +4<'&%5$%/ (-/ <5<+22'$8/ P]^BdR/ JM!!9/ QRdHB/ JM!!SP@+C)&-/
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R#!K(%+/*6,(%6!!

a-'+"# &'(!"# *# >"+528# !%&'*B$2+# (.# $2".# ;-+'# ".'+"# $"8# !-..&"8# !"# 3"8'2-.# "'# $*#

1-5>-82'2-.#!"8#>->($*'2-.8#!"#+0->*$-1<+"8#8(+#$"8#P*+!2.8#"'#"8>*1"8#4"+'8#!%".'+">+28"8#!"#

25/ &3C+'$/<5&+8+-$$-"/_')8/5I'$8/5+$8+/4'$%&3/6)-/<2)8/ 2-8/<5&*-22-8/3%5+-$%/C3&3-8/(-/?5i'$/

+$%-$8+I-9/4'+$8/ 25/ &+*:-88-/8<3*+?+6)-/5+$8+/6)-/ 25/6)5$%+%3/(-/<5<+22'$8/8'$%/32-I3-8"/,-%%-/

>+"882-.#!"#3"8'2-.#8%*4<+"#>+2.12>*$"5".'#25>-+'*.'"#*(#.24"*(#!"#$*#'-.'"9#5*28#&3*$"5".'#

<')&/ 2-8/ <&'()+%8/ <:;%'85$+%5+&-8"/ F-8/ 3%)(-8/ <2)8/ 5<<&'?'$(+-8/ (-4-)&-$%/ L/ *'$()+&-/ 8)&/

$%2.;$(".1"#>+&128"#!(#>2&'2."5".'#-11*82-.."$#*2.82#=("#!"#$%*++-8*3"#!"8#"8>*1"8#4"+'8#8(+#$"8#

<5<+22'$8/(-/>')&"/

a-(8#*4-.8#*(882#>(#1-.;2+5"+# $%25>-+'*.1"#!"# $*#5-B2$2'&#!"8#>*>2$$-.8#>-(+#=(%2$8#

>(288".'#8%*;;+*.102+#!"8#1-.!2'2-.8#!"#3"8'2-.#"'#!%".42+-.."5".'# $-1*$28&"86#L.#";;"'9#!*.8#

2-8/4+2+-)./ 2-8/<2)8/*'$%&5+$%89/ 2-8/<5<+22'$8/'18-&I38/8'$%/C3$3&52-4-$%/*-)./6)+/<'88=(-$%/

(."# 3+*.!"# 5-B2$2'&6# G%*('+"# >*+'9# .-(8# *4-.8# >(# 1-.;2+5"+# $%25>-+'*.1"# !"8# P*+!2.8# "'#

-8<5*-8/ 4"+'8# !%".'+">+28"# !*.8# $*# '+*5"# 4"+'"# (+B*2."# "'# >&+2(+B*2."9# "'# $"(+# 1-.'+2B('2-.#

*&'+885$%-/2'&86)-/25/8)&?5*-/-8%/C&5$(-"/F-8/3%)(-8/*'4<234-$%5+&-8/8)&/2-/&D2-/(-8/-8<5*-8/

I-&%8/ <&+I38/ -$/ 4+2+-)/ )&15+$/ 5)/ 8-+$/ (-8/ *'$%+$)+%38/ 3*'2'C+6)-8/ ('+I-$%/ Y%&-/ 4-$3-89/ (-/

5*.2<+"# R# &'(!2"+# >$(8# *4*.'# $"8# 1-.'+2B('2-.8# =(%2$8# >"(4".'# *>>-+'"+# 5*$3+&# $"8# ;-+'"8#

1-.'+*2.'"8# !"# 1"# 'Q>"# !"#52$2"(A9# .-'*55".'# ".# '"+5"8# !"# ;+*35".'*'2-.# -(# !%28-$"5".'6/

O%"8'#!%*2$$"(+8#$R#'-('#$"#8".8#!"8#'+*4*(A#".3*3&8#R#$%&10"$$"#.*'+'$52-/8)&/2-8/QB,R9/5;5$%/

<')&/'1>-*%+?8/25/<&38-&I5%+'$/-%/25/&-8%5)&5%+'$/(-8/*'$%+$)+%38/3*'2'C+6)-8/<')&/25/?5)$-/-%/25/

?2'&-"/

O"8# !-..&"8# 8%*4<+".'# ;-.!*5".'*$"8# >-(+# $"8# ".P"(A# !"# 3"8'2-.# $2&8# *(#

(3I-2'<<-4-$%/()&512-/7/)$-/C-8%+'$/<5&*+4'$+-)8-/-$%&5+$-&5+%/-$/-??-%/(-/4-+22-)&8/&38)2%5%8/

<')&/ 25/ 1+'(+I-&8+%3/ C2'152-/ (-8/ I+22-89/ 5I-*/ 3C52-4-$%/ (-8/ &3<-&*)88+'$8/ <'8+%+I-8/ 8)&/ 2-8/

(3<-$8-8/(-8/-$%&-<&+8-8"/R$?+$9/ 25/&3()*%+'$/(-8/+$%-&I-$%+'$8/:)45+$-8/<')&&5+%/5)88+/5I'+&/

(-8/+4<5*%8/-%/*'$836)-$*-8/8'*+3%52-8/8)&/25/<&+8-/-$/*'4<%-/(-8/-$>-)./-$I+&'$$-4-$%5)./

5)/$+I-5)/+$(+I+()-29/45+8/5)88+/8)&/25/*'$$5+885$*-/(-/25/1+'(+I-&8+%3/<5&/2-8/)85C-&8"/
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]25+&/ B"/ r/ O5)$-&/ H"/ !aac9/'"--%+B4./ )$*%+,$-./ 37)/ 6"537/ 437)/ ",%E/ ,0%#$%,/ 3,,%5@431%,/
34(71/37/"+@37/1+3)$%7-9/]+'2'C+*52/,'$8-&I5%+'$/eM/P!S/7/!!AW!JG/

])&C:5&(%/d"9/K52254;/F"/Q:&+I-&/n"9/JMMe9/A503#-/(B/;3-$*%/2437-,/(7/'$+),/37)/'"--%+B4$%,/
@$()$*%+,$-./$7/,"@"+@37/63@$-3-,9/,'$8-&I5%+'$/]+'2'C;/JA/P!S/7/J!aWJJE/

])&N-/ B"t"9/ @+%[8+44'$8/ t"\"9/ d-&&/ t"K"9/ JM!!9/ G/ 5(@$4$-./ $7)%J/ B(+/ L373)$37/ @"--%+B4./
!"#$%#!&'(!#)&*+&+(,-.(/%!,!0&1+*2/#)3#9/]+'(+I-&8+%;/5$(/,'$8-&I5%+'$/JM/P!MS/7/JJcAWJJaG/

,'u2-;/\"t"B/-%/52"/JMM!9/>%7,$-.K)$,-+$@"-$(7/+%43-$(7,6$0,/$7/'+$-$,6/@"--%+B4$%,/A</M6%/%BB%#-/
(B/5(@$4$-./37)/,03-$34/,#34%9/t')&$52/'?/H$+452/R*'2'C;/cM/PAS/7/E!MWEJG/

F').o"9/ T+1-5)./ ,"/ JMMc9/ 4#!& "("%//*+!& )#& 5*-.& )06/#& )#& 7.(+$#& #,& )#& /08%!#9/ ,'22-*%+'$/
05&%:3$'<-9/3(+%+'$8/]+-'->"9#/<V"#y#/(8&(5#.*'2-.*$#!%z28'-2+"#.*'(+"$$"9#T*+289#Dff#>6/

F'I-&9/t"9/Q'%:-&%'$9/_"9/T'11-%%9/d"9/!aaM"/:%)"#%)/0%,-$#$)%/$70"-,/(7/#%+%34/B$%4)/53+1$7,E/
-6%/%BB%#-,/(7/@"--%+B4./3@"7)37#%"/R*'2'C+*52/R$%'4'2'C;/!G/P!S/7/!cWJE"/

@+2'*:-/ Q"9/ B5415)(/\"9/H)I-&%/ Q"/ -%/ 52"/ JM!!9/9(,(/*3-#& )#& /(& :/*.#& ;(!$-/(%.#& )0</#K)%K
H+37#%/N+3+%-?&/0+(-%#-$(7,&/5%73#%,/%-/,-3-"-,O&/,'$8-&I5%'+&-/1'%5$+6)-/$5%+'$52/()/]588+$/
>*+282".9#/(8&(5#.*'2-.*$#!%z28'-2+"#.*'(+"$$"9#T*+289#FX]#>6/

T5(')4/ Q"9/ K-&['/ \"9/ B584'$%/ 0"/ JMMc9/ P3#6Q+%,/ 30$#(4%,/ %-/ D3#6Q+%,/ B4%"+$%,/ E/ 43/
@$()$*%+,$-?/3"/5%7"/)%/C"%44%,/3@%$44%,/R/O-(++2"+#!"#$%".42+-.."5".'#!"#$%Zai7#hq/7/GcWZA/

T58%'$/ d"9/ Q4+%:/ B"9/ K:'4<8'$/ d"9/ n5&&-$/ 0"/ JMMG/ S+@37/ )(5%,-$#/ 13+)%7,/ NAAO/E/
%J0%+$5%7-34/-%,-,/(B/5%-6(),/B(+/$7#+%3,$71/@$()$*%+,$-.9/]+'(+I-&8+%;/5$(/,'$8-&I5%+'$/!E/7/
AaGWE!/

T'((5&(/ \"9/ F')C+22/ H"9/ ]-$%'$/ K"9/ F#34$71/ "0/ B(+/ 13+)%7,E/ @$()$*%+,$-./ #(7,%+*3-$(7/ $7/
"+@37/%7*$+(75%7-,9/K&-$(8/+$/R*'2'C;/5$(/RI'2)%+'$/JG/PJS/7/aMWae/

K*+-{|k#I69#r-.42}k*#/69#TQ{"k#T69#r*!$"1#d69#H"."{#K6#DEFF9#L(7,%+*3-$(7/$7/3/#$-.E/>(/-6%/
,35%/0+$7#$04%,/3004./-(/)$BB%+%7-/-3J3/R/]+'2'C+*52/,'$8-&I5%+'$/!EE/P!S/7/EaMWEaa/

d'$I+*N5/ \"9/ d5(2-*/ K"/ JM!!9/ 9(T/ -(/ $7#+%3,%/ -6%/ *34"%/ (B/ "+@37/ 3+%3,/ B(+/ @"--%+B4./
#(7,%+*3-$(7/ R/ G/ 4%,,(7/ B+(5/ 2+31"%/ 73-"+%/ +%,%+*%,/ 37)/ 03+U,9/ R)&'<-5$/ t')&$52/ '?/
R$%'4'2'C;/!Me/PJS/7/J!aWJJa/

O5?&5$*:+8/ K"/ JMMM9/ !%,/ 030$44(7,/ )%/ D("+/ )%/ H+37#%&/ '%41$C"%/ %-/ !"J%5@("+1/ %-/ 4%"+,/
#6%7$44%,&/,'22-*%+'$/05&%:3$'<-9/3(+%+'$8/]+'%'<-9/\=[-/EEe/<"/

O'&54/H"9/n5&&-$/0"9/K:'4<8'$/d"9/T58%'$/d"/JM!!9/S+@37/)(5%,-$#/13+)%7E/-6%/%BB%#-,/(B/
6"537/$7-%+*%7-$(7,/(7/13+)%7/#(50(,$-$(79/R$I+&'$4-$%52/\5$5C-4-$%/Ee/PES/7/eMeWeJE/



!

/ /



!

/

\5%%-8'$/d"/r/ O5$C-22'%%'/T"/ JM!M9/>%-%+5$73-%,/ (B/ $77%+/ #$-./ @"--%+B4./ 37)/ @%%,/ ,0%#$%,/
+$#67%,,9/^&15$/R*'8;8%-48/!A/7/AAAWAEc/

\)&5%-%/H"9/\5*:'$/_"9/t+C)-%/@"9/\'&-%/t"9/0'&*:-&/R"/JMMc9/M6%/+(4%/(B/"+@37/,-+"#-"+%,/(7/
-6%/)$,-+$@"-$(7/(B/T3,-%437)/B4(+3/$7/ -6%/I+%3-%+/23+$,/3+%3&/H+37#%9/R*'8;8%-48/!M/7/ZZ!W
Zc!/

_-u/K"B"/-%/52"/!aaA9/L(7,%+*3-$(7/'$(4(1./(B/!.#3%7$)3%9/ #^,_9/K:-/n'&2(/,'$8-&I5%+'$/
^$+'$9/3(+%+'$8/K"B"/_-u9/T25$(9/Q)+88-9/!cA/<"/

_++$-4-%89/^"/r/0-$)-2589/t"/JMMe9/I3+)%7$71/37)/"+@37/437),#30$71E/F$17$B$#37-/043.%+,/$7/
14(@34/#6371%"/K&-$(8/+$/025$%/Q*+-$*-/!A9/ZM~ZZ/

}*N+$C-&/ R"9/F5$$-8%54/Ä"9/ Q4+%:/`"/ JMMa9/M6%/ $50(+-37#%/ (B/ B+315%7-3-$(7/ 37)/ 63@$-3-/
C"34$-./(B/"+@37/1+3,,437),/B(+/@"--%+B4./)$*%+,$-.9/O5$(8*5<-/5$(/^&15$/025$$+$C/aA/7/A!WAc/

B5$(89/\"9/r/Q'%:-&%'$9/_"/!aeZ"/2%,-$#$)%/",%/(7/#%+34/#+(0,/37)/#6371%,/$7/-6%/3@"7)37#%/
(B/@"--%+B4$%,/(7/3+3@4%/B3+5437)/$7/V71437)&/]+'2'C+*52/,'$8-&I5%+'$/AZ/P!S/7/c!WeJ"/

B'1-&%8'$/ 0"9/,25&N-/ Q"9/n5&&-$/\"/ !aaG9/W(()437)/537315%7-/ 37)/ @"--%+B4./ )$*%+,$-./ +$/
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^d9/<</!!W!JJ/
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#(77%#-$*$-./(7/3*$37/#(55"7$-$%,/ $7/"+@37/+%*%1%-3-$(79/]+'2'C+*52/,'$8-&I5%+'$/!EE/PJS/ 7/
cJJWcJa/
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]+'2'C+*52/,'$8-&I5%+'$/!Gc/7/JeGWJaJ/
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T$71,037/@%/",%)/3,/3/0+(J./R/t')&$52/'?/H$+452/R*'2'C;/e!/P!S/7/!cEW!eE/

Q<5&N8/K"9/05&+8:/K"/!aaG"/H3#-(+,/3BB%#-$71/-6%/3@"7)37#%/(B/@"--%+B4$%,/$7/B$%4)/@("7)3+$%,/
$7/FT3*%,%./B%7,&/L35@+$)1%,6$+%&/SX"/]+'2'C+*52/,'$8-&I5%+'$/cA/PAS/7/JJ!WJJc"/

^#,_/@&5$*-9/\_`_9/V<+-/r/QR@/JM!J9/!3/4$,-%/+("1%/)%,/%,0Q#%,/5%73#?%,/%7/H+37#%/=/
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T);'$$-%/H"/JM!A9/05<+22'$8/(-/0'+%')W,:5&-$%-8"/,'$8)2%3/-$%&-/45&8/-%/>)+22-%/JM!A/

8+%-/n-1/7/:%%<7hhuuu"<5<+22'$W<'+%')W*:5&-$%-8"'&C/

\'%:+&'$/ 0"/ r/ `'((-/ ,"/ JMMc9/ !%0$7%-<B+/ =/ !%,/ #3+7%-,/ )"/ 4?0$)(0-?+$,-%/ B+37Y3$,/ =/ >%,/

030$44(7,/3"J/4?0$)(0-Q+%,"/,'$8)2%3/-$%&-/45&8/-%/>)+22-%/JM!A/

8+%-/n-1/7/:%%<7hhuuu"2-<+$-%"?&/

/(8&(5#.*'2-.*$#!%z28'-2+"#.*'2-.*$"9#a-&#1-.8"+4*'2-.9#DEFE9#2+(031%/2+(-(#(4%/230$44(7,/

I%,-$(773$+%,"/,'$8)2%3/2-/!ah!!hJM!J/

8+%-/n-1/7/:%%<7hh<&'<5C-"4$:$"?&/

/(8&(5# .*'2-.*$# !%z28'-2+"# .*'(+"$$"# DEF]9# A7*%7-3$+%/ 73-$(734/ )"/ 03-+$5($7%/ 73-"+%49/

*'$8)2%3/-$%&-/45&8/-%/>)+22-%/JM!A/

8+%-/n-1/7/:%%<7hh+$<$"4$:$"?&/

/ /



!

/ /



!

/

K11(L(+!

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

/'(%)+)/8('(%"+.%0.0%(#55$*20(%&'%/6'+('24/'%&'(%)++'9'(:!

! H%%4@4!"!5!X(%%046!)4!E46&,(%!4&!B4/4D06!)4!:2:,//(%6!:2'!82.,&2&6!

Y'(*:4! A&'Z! A*'=! -,4&! H''(6! HE4! T(%&4! -89&(! %.F,%)! %.F46:! $%)F64%6! G%D!

J/ 5/ !JGMa/ $'$/ $'$/ AG/ A/ $'$/ Z/ E/ a9MM/ EZ9MM/

E/ 5/ GJE/ $'$/ $'$/ A/ A/ $'$/ Z/ J/ G9Ec/ GJ9GM/

J/ 5/ GJE/ $'$/ $5/ $5/ A/ $5/ E/ J/ e9e!/ EG9ZA/
E/ 5/ JEcM/ $'$/ $'$/ E!/ A/ $'$/ e/ J/ c9cZ/ EZ9GZ/

!/ 5/ E!AJ/ ')+/ ')+/ Z/ A/ $'$/ G/ !/ !J9EE/ Ac9eM/

A/ 5/ !!ZM/ ')+/ ')+/ $5/ J/ ')+/ !/ !/ Z9AZ/ GG9MM/
E/ 5/ !G!ae/ ')+/ $'$/ !EM/ A/ $'$/ E/ J/ E9Z!/ E!9ee/
A/ 5/ EeZc/ ')+/ $'$/ AJ/ A/ $'$/ E/ J/ a9!e/ EA9!A/
A/ 5/ JGGJ/ ')+/ $'$/ EE/ !/ $'$/ J/ !/ Z9AZ/ GG9MM/
J/ 5/ AaaG/ $'$/ $'$/ Je/ A/ ')+/ E/ A/ c9ec/ G!9JG/
J/ 5/ !GeG/ $5/ $'$/ JM/ A/ $5/ E/ A/ G9aG/ EG9JG/
!/ 5/ aM/ $'$/ ')+/ JE/ A/ ')+/ !/ !/ Z9AZ/ GG9MM/
J/ 5/ !!ea/ $'$/ ')+/ a/ A/ ')+/ E/ A/ c9MZ/ EA9cG/
J/ 5/ EMe/ $'$/ ')+/ $5/ A/ ')+/ M/ M/ _H/ _H/
J/ 5/ !cc/ $'$/ ')+/ Ja/ A/ ')+/ !/ !/ Z9AZ/ GG9MM/
!/ 5/ e!A/ ')+/ $'$/ !E/ !/ $5/ !!/ E/ c9EE/ EG9eZ/
E/ 5/ !!ae/ ')+/ $'$/ AJ/ A/ $5/ J/ J/ c9eG/ GG9MM/
A/ 5/ !cJM/ ')+/ $'$/ !!J/ J/ ')+/ J/ J/ a9Aa/ Ec9GM/
A/ 5/ !cMA/ ')+/ $'$/ $5/ !/ $'$/ !!/ G/ c9aA/ Ee9a!/
A/ 5/ EaEA/ $'$/ $'$/ Aa/ J/ ')+/ Z/ A/ !9aE/ GJ9cG/
A/ 5/ JAAe/ ')+/ $'$/ !E/ J/ $'$/ a/ E/ c9EE/ EJ9Zc/
A/ 5/ cJJ/ ')+/ $'$/ !G/ !/ $'$/ M/ M/ _H/ _H/
!/ 5/ J!aZ/ $'$/ $'$/ e/ A/ $'$/ G/ A/ Z9Ze/ GJ9GM/
A/ 5/ !JaZ/ ')+/ ')+/ $5/ A/ $'$/ J/ J/ e9JA/ EA9cG/
E/ 5/ GeM/ $'$/ $'$/ $5/ !/ $'$/ M/ M/ _H/ _H/
!/ 5/ !cGE/ ')+/ $'$/ G/ J/ ')+/ J/ J/ !J9eZ/ EJ9MM/
E/ 5/ !MZAZ/ ')+/ ')+/ GM/ A/ $'$/ Z/ A/ Z9Ma/ Ee9cG/
E/ 5/ ZZa/ ')+/ $'$/ ZJ/ J/ $'$/ E/ J/ A9Jc/ Ac9cG/
E/ 5/ GMc/ ')+/ ')+/ A/ E/ $'$/ A/ J/ c9!A/ Gc9GM/
E/ 5/ ZeZ/ $'$/ $'$/ !G/ A/ $'$/ !/ !/ Z9AZ/ GG9MM/
J/ 5/ ecc/ ')+/ $'$/ A!/ J/ ')+/ !/ !/ !M9Ma/ AJ9GM/
!/ 5/ !Mce/ ')+/ ')+/ Aa/ A/ ')+/ J/ J/ e9JA/ EA9MM/
!/ 5/ Aac!a/ ')+/ $'$/ JG/ A/ ')+/ !J/ E/ a9aE/ Ac9cG/
J/ 5/ Ge!J/ ')+/ $'$/ Ae/ J/ $'$/ c/ A/ a9Gc/ Ae9Gc/
E/ 5/ eaGe/ ')+/ ')+/ GJ/ A/ ')+/ Z/ E/ G9JM/ EZ9MM/
E/ 5/ !!cAE/ $'$/ ')+/ AM/ A/ ')+/ E/ A/ c9GG/ GZ9JG/



!

J/ 5/ JAcG/ $'$/ ')+/ J/ A/ $'$/ G/ J/ c9Ge/ GZ9MM/
!/ 5/ !ZAE/ ')+/ $'$/ $5/ A/ $5/ !/ !/ Z9AZ/ GG9MM/
!/ 5/ cMcc/ $'$/ $'$/ J/ !/ $'$/ e/ A/ e9JE/ Ee9cG/
!/ 5/ JEGc/ ')+/ $'$/ AE/ A/ $'$/ A/ J/ !J9MG/ EJ9MM/
A/ 5/ !AAc/ $'$/ $'$/ G!/ A/ $5/ !/ !/ a9G!/ ZM9MM/
!/ 5/ c!AE/ $'$/ $'$/ JA/ A/ $'$/ J/ J/ Z9Ze/ AE9GM/
!/ 5/ !!ZE/ $'$/ $'$/ JA/ !/ $'$/ J/ !/ !9MM/ EM9MM/
!/ 5/ !a!aZ/ $'$/ $'$/ G/ J/ $'$/ e/ A/ a9AZ/ EJ9MM/
J/ 1/ !ccEa/ $'$/ $'$/ AG/ !/ $'$/ c/ G/ a9!J/ GM9c!/
J/ 1/ e!cG/ $5/ $'$/ AG/ !/ $'$/ c/ G/ Z9aZ/ Ac9J!/
E/ 1/ !AaJJ/ $5/ $'$/ E!/ J/ $'$/ Z/ J/ !9ea/ EJ9GM/
E/ 1/ cAJM/ $'$/ $'$/ !EM/ M/ $'$/ c/ A/ Z9JA/ EE9aA/
E/ 1/ !GA!e/ $5/ $'$/ !EM/ M/ $'$/ E/ J/ A9Ze/ Ec9GM/
A/ 1/ J!eM/ $5/ $'$/ AJ/ A/ $'$/ J/ !/ !9MM/ EM9MM/
A/ 1/ JaJeM/ $'$/ $'$/ Aa/ M/ $'$/ AA/ c/ ZE9!A/ EE9eA/
E/ 1/ eZe/ ')+/ $'$/ $5/ !/ $'$/ J/ !/ Z9AZ/ GG9MM/
!/ 1/ !GaaE/ $'$/ $'$/ G/ !/ ')+/ Z/ J/ !M9Ec/ A!9aJ/
E/ 1/ cZc/ $'$/ $'$/ GM/ !/ $'$/ G/ A/ e9Z!/ EG9GM/
J/ 1/ JEZJ/ $'$/ $'$/ !E/ !/ ')+/ !J/ E/ !M9cJ/ Aa9J!/
!/ 1/ aZAcJ/ $'$/ $'$/ JG/ M/ $'$/ !a/ G/ G9EG/ EG9Ja/

J/ 1/ GeM/ $'$/ $5/ $5/ !/ $'$/ !/ !/ !9MM/ EM9MM/
E/ 1/ eaGe/ $'$/ ')+/ $5/ A/ ')+/ !J/ G/ E9aE/ EG9GM/
!/ 1/ AcAaE/ $'$/ $'$/ J/ M/ $'$/ JG/ E/ !!9AJ/ AE9ZE/
!/ 1/ EEMZ/ $'$/ $'$/ JA/ !/ $'$/ M/ M/ _H/ _H/

/

/ /



!

/

! H%%4@4!Z!5!T'2,&6!:2'!46:;+46!)4!:2:,//(%6!

!"#$%&'(!) %(1FD4'%2+*/2,'4! 4%D! 1(.! A4%6F*'.!

G143$,Z"+-$#3%/ 0-%+%-mK'&%)-/ EA9G/ Ae/ !M9!Z/

G7-6(#63+$,Z#3+)35$7%,/ H)&'&-/ EG/ AJ/ _H/

G0(+$3Z#+3-3%1$/ T5[-/ ZM/ _H/ c9MG/

G+3,#67$3Z4%*373/ ,5&%-mC-'C&5<:+6)-/ EM/ _H/ _H/

G+1.77$,Z0306$3/ K515*m(R8<5C$-/ ZJ9G/ A!/ !J9eM/

'+$7-%,$3Z#$+#%/ Q+2-$-/ ZG/ _H/ c9aa/

L3#.+%",Z53+,6344$/ ]&)$m(-8m<-25&C'$+)48/ JJ9G/ _H/ J9EE/

L344(06+.,Z+"@$/ H&C)8mI-&%/ Jc9G/ !E/ E9aG/

L%43,-+$73Z3+1$(4",/ H[)&-m(-8m_-&<&)$8/ A!/ _H/ _H/

L(%7(7.5063Z03506$4",/ 0&'*&+8/ Ja/ !c/ !J9AZ/

L(4$3,Z#+(#%",/ Q')*+/ GJ9G/ EA/ !M9!Z/

I(7%0-%+.JZ+6357$/ ,+%&'$/ GG/ AG/ !A9AZ/

A73#6$,Z$(/ 05'$m()m>')&/ ZM/ Aa/ a9G!/

A06$#4$)%,Z0()34$+$",/ @2541-/ eM/ _H/ !M9GG/

!3,$(553-3Z5%1%+3/ \-C-&-/ Ec9G/ AM/ e9E!/

!$5%7$-$,Z#35$443/ Q;2I5+$/ Ec9G/ _H/ Z9aJ/

!.#3%7$)3%/ O;*-$-8/ AJ9G/ J!/ !M9Ma/

!.#3%73Z6%44%/ ,)+I&-8/ JG/ JZ/ Z9Zc/

[3#+(14(,,"5Z,-%443-3+"5/ \'&'m8<:+$./ Zc9G/ _H/ _H/

[37$(43ZD"+-$73/ \;&%+2/ GJ9G/ JG/ !Z9aa/

[%4373+1$3Z1343-6%3/ F-4+m(-)+2/ GG/ JE/ !A9Ga/

230$4$(Z53#63(7/ \5*:5'$/ eG/ Ac/ a9Za/

23+3+1%Z3%1%+$3/ K+&*+8/ EM/ JA/ !9MM/

2$%+$73%/ 0+-&+(-8/ GG/ _H/ Z9AZ/

2(4.1(7$3Z#K34@"5/ B'1-&%m2-mF+512-/ Ec9G/ AA/ c9M!/

2(4.(553-",Z$#3+",/ H&C)8m12-)/ AJ9G/ _H/ _H/

2.+1",/ `-8<-&+(-8m%5*:-%--8/ JG/ Z/ E9Ec/

2.+1",/ `-8<-&+(-8m'&5$C--8/ Jc9G/ !a/ c9ce/

2.+1",Z534*3%/ `-8<-&+-m(-m25m45)I-/ Jc/ _H/ _H/

2.+(7$3Z-$-6(7",/ H45&;22+8/ EM/ J!/ !J9EZ/

=37%,,3Z3-3437-3/ U)2*5+$/ ZJ9G/ EJ/ e9Ze/

=37%,,3Z#3+)"$/ ]-22-mF54-/ ZJ9G/ EE/ c9AA/

/

R$I/q/-$I-&C)&-/4';-$$-/P]-&C-&'%/JM!!S/

\'1/q/\'1+2+%3/4';-$$-/P,'u2-;/JMM!S/

m".8b+(B#�#m".82B2$2'&#R#$%(+B*.28*'2-.#MH"+3"+-'#DEFFN/

/ /



!

/ !



!

/

! H%%4@4!J!5!K(1:(6,&,(%!:2962E;'4![!ZPP!1;&'46!)46!6,&46!

]'+8m?'&Y%/ B)&52/ R5)/ ^&1m')I/ `51m+$(+I/ `51m*'22/ H*%+I+%38/ R6)+</ K&5$8</ ^&1m*/

M9MM/ M9Ze/ M9MM/ G9Ja/ M9MM/ !J9GG/ !e9cG/ !e9ea/ EA9eG/ aE9MA/

M9MM/ !9aE/ !A9!E/ !M9MM/ JJ9Ea/ M9MM/ AZ9ec/ M9MM/ !G9GZ/ cE9aJ/

M9!!/ AG9AM/ J9Zc/ !!9Je/ M9MM/ M9MM/ JJ9ZE/ M9MM/ Je9M!/ GM9ZG/

M9MM/ M9GJ/ !9Je/ a9Me/ M9MM/ !9Ae/ Aa9ZE/ !M9AZ/ Ac9cG/ ea9!J/

M9Ma/ !9ZA/ M9MM/ Z9Ec/ E9AM/ Z9EZ/ EG9AE/ A9GZ/ AJ9!Z/ a!9e!/

J9GZ/ A9G!/ c9!!/ AE9GZ/ M9MM/ A9cc/ JA9!c/ !J9EE/ !J9ea/ GJ9Jc/

JJ9M!/ G9EZ/ M9MM/ M9MZ/ !A9eE/ !9Ze/ JJ9JG/ M9MM/ AE9Za/ cJ9Ec/

M9JE/ Je9EM/ M9MM/ a9aZ/ M9MM/ !9ae/ AZ9eM/ M9MM/ JJ9ZJ/ Z!9EM/

M9MM/ J9JJ/ M9MM/ !c9AZ/ M9MM/ M9MM/ AM9Aa/ M9ZZ/ Ea9Ac/ eM9EJ/

M9MM/ M9Mc/ M9MM/ G9cG/ M9MM/ M9MM/ cJ9MJ/ M9Mc/ JJ9Me/ aE9!e/

M9MM/ M9Ee/ M9MM/ E9cA/ M9MM/ !9ME/ Za9MJ/ G9JE/ !a9Ee/ aE9ca/

M9MM/ !J9EM/ M9Je/ E9!c/ !!9G!/ J9JM/ EM9eG/ !9!Z/ Jc9EJ/ eA9!G/

M9MM/ Ja9ZM/ M9MM/ !A9Ma/ Jc9ce/ M9MM/ G9ca/ M9MM/ JA9cE/ Gc9A!/

E9ZE/ M9MM/ !9aa/ Z9JG/ M9MM/ M9MM/ cZ9J!/ M9eZ/ !M9ME/ ec9!J/

M9MM/ G9EG/ M9MM/ !e9ZA/ Jc9MZ/ !M9cE/ a9aA/ Z9M!/ JJ9!e/ cG9aJ/

M9MM/ M9MM/ M9MM/ a9AG/ M9MM/ JG9MA/ c9eZ/ JZ9Ec/ A!9Ja/ aM9ZG/

M9MM/ !9EM/ M9MM/ AJ9G!/ M9MM/ M9MM/ A!9Gc/ M9Gc/ AA9aG/ ZZ9Ma/

Je9aA/ !!9JG/ M9MM/ Je9M!/ !E9!e/ !9ZZ/ G9GA/ E9eJ/ G9ZA/ A!9eM/

M9MM/ !9Ee/ M9MM/ JG9Jc/ M9MM/ M9MM/ Ja9AE/ A9!G/ EM9cZ/ cA9JG/

M9GJ/ JA9eA/ M9MM/ !c9ZE/ JA9eA/ J9A!/ Jc9Aa/ M9MM/ E9Ee/ Ge9M!/

M9MM/ GM9MJ/ M9MM/ !a9AJ/ M9MM/ M9MM/ JG9Ae/ M9MM/ G9Ja/ AM9Zc/

Z9ae/ !!9ME/ M9MM/ a9Aa/ M9ca/ M9MM/ A!9aJ/ !Z9!E/ JA9cE/ cJ9ZM/

!9aE/ Z9ca/ M9!c/ JG9ca/ M9MM/ M9MM/ EA9EE/ M9MM/ J!9ec/ ZG9A!/

M9GE/ e9GZ/ M9MM/ G9J!/ M9MM/ M9ac/ GZ9aa/ A9aZ/ JA9ce/ eG9cM/

M9MA/ E9Aa/ M9MM/ !a9JM/ M9aM/ A9Ee/ Ac9MA/ !M9eZ/ JE9!J/ cZ9Ae/

M9MM/ !9c!/ M9MM/ !G9!M/ J9E!/ JA9JM/ JJ9cc/ c9GG/ Jc9Jc/ eA9JM/

A9Jc/ JJ9aa/ A9eG/ J!9AM/ M9MM/ !9JA/ J!9GA/ c9AM/ !e9GA/ Ee9Ga/

M9ME/ Z9Ec/ !9GJ/ JM9ec/ A9Z!/ J9eJ/ Ac9EM/ M9MM/ Jc9Je/ c!9!M/

M9MM/ JM9GE/ M9MM/ A9ME/ Ja9ec/ !9GZ/ AJ9Zc/ M9MM/ !J9AJ/ cZ9EJ/

M9MM/ M9MM/ M9MM/ !c9JM/ !9AM/ !A9Ze/ A!9ZE/ J9!E/ AE9MA/ eJ9eM/

M9MM/ M9MM/ M9MM/ a9Z!/ JZ9aM/ Aa9Ac/ !M9!J/ J9aZ/ !!9MG/ aM9Aa/

M9MM/ M9MM/ M9MM/ J9aG/ M9MM/ M9MM/ eJ9a!/ M9MM/ !E9!G/ ac9MG/

M9MM/ M9MM/ M9MM/ M9MM/ M9MM/ !9!Z/ aM9cA/ M9MM/ e9!J/ !MM9MM/

M9MM/ M9Za/ M9MM/ AM9JE/ M9G!/ Ja9J!/ c9EZ/ c9AJ/ JE9Gc/ Za9Mc/

M9MM/ M9JM/ M9MM/ A9eJ/ M9MM/ !9ee/ Ac9EJ/ M9MM/ GZ9Ze/ aG9ae/

M9MM/ M9MM/ M9MM/ Z9AE/ M9MM/ M9MM/ AG9AE/ J9Ac/ GG9aG/ aA9ZZ/

M9MM/ !9Me/ M9MM/ M9ee/ M9MM/ Z9ac/ a9GZ/ JG9EA/ GZ9Me/ ae9ME/

M9MM/ e9ZE/ AM9eJ/ !A9JA/ M9MM/ M9MM/ E!9ea/ M9MM/ G9EJ/ Ec9A!/

M9MM/ M9MM/ M9MM/ !!9Ma/ Ge9!c/ JE9Ga/ M9AA/ J9cc/ A9MZ/ ee9a!/

M9MM/ !9EE/ M9MM/ e9!e/ M9MM/ M9MM/ Zc9aJ/ E9GA/ !c9aA/ aM9Ae/



!

M9MM/ JJ9e!/ M9MM/ M9Ma/ G9ZE/ !9JE/ ZM9ZZ/ M9MM/ a9GG/ cc9!M/

M9MM/ M9MM/ M9MM/ !!9!J/ M9MM/ M9MM/ ZZ9cc/ M9MM/ JJ9!!/ ee9ee/

M9MM/ M9MM/ M9MM/ J9JM/ Jc9eG/ c9ZA/ EJ9ZG/ M9ae/ !e9cM/ ac9eM/

M9MM/ M9MM/ M9MM/ e9cA/ !a9ac/ a9Ea/ Jc9Ja/ !Z9GJ/ !e9MM/ a!9Jc/

M9MM/ M9MM/ M9MM/ JM9Mc/ !G9Gc/ AA9eZ/ e9eJ/ G9Ge/ !Z9Ma/ ca9aA/

M9!Z/ Za9ec/ M9MM/ !E9ee/ M9AA/ M9MM/ G9!e/ A9eM/ G9cc/ !G9Me/

M9MM/ M9MM/ M9MM/ J!9aZ/ e9aE/ J!9JG/ Jc9Me/ !M9cJ/ !M9MZ/ ce9ME/

M9MM/ M9MM/ M9MM/ a9c!/ JE9M!/ !G9ZG/ AG9Ec/ !9!E/ !E9MJ/ aM9Ja/

M9MM/ M9MM/ M9MM/ A9!!/ AA9MG/ !c9cG/ JE9Aa/ M9MM/ J!9cM/ aZ9ea/

M9MM/ M9MM/ Jc9AE/ EZ9JZ/ M9MM/ M9aM/ M9cJ/ !!9Ae/ !A9EM/ JZ9EM/

M9MM/ M9MM/ M9MM/ !9aM/ Ae9GJ/ e9EA/ AA9a!/ J9Je/ !E9aG/ ae9!M/

M9MM/ !9Ja/ M9MM/ !G9ee/ M9MM/ c9GG/ Ae9Zc/ Z9aJ/ Ja9Za/ eJ9eA/

M9MM/ M9MM/ M9MM/ JA9eG/ EA9GE/ !!9EA/ !9JJ/ G9ac/ !A9aa/ cZ9!G/

M9ZZ/ J9MG/ M9MM/ G9ca/ AA9ME/ a9EZ/ Je9GG/ !9AG/ !a9!!/ a!9G!/

E9MM/ M9MM/ E9Ec/ AA9Ga/ M9MM/ M9MM/ AZ9Ee/ !9G!/ !a9aE/ Gc9aA/

M9MM/ e9c!/ Je9ea/ c9eA/ M9MM/ M9MM/ AE9EA/ !9MG/ !a9Ma/ GE9Gc/
/

/ /



!

/

! H%%4@4!V!5!K(1:(6,&,(%!:2962E;'4![!RPP!1;&'46!)46!6,&46!

]'+8m?'&Y%/ B)&52/ R5)/ ^&1m')I/ `51m+$(+I/ `51m*'22/ H*%/ R6)+</ K&5$8</ ^&1m*/
M9!A/ J9EM/ M9MM/ !M9ZE/ J9!J/ !G9!!/ JG9AE/ !M9cG/ A!9ZZ/ eE9ae/
G9EJ/ a9!e/ e9!!/ a9GA/ Je9c!/ !9!e/ Jc9AA/ M9Ge/ a9ec/ Zc9Zc/
A9JA/ Ja9ae/ M9GA/ c9eM/ e9Jc/ M9cc/ JM9!M/ M9EM/ !E9!J/ EA9ZZ/
M9MM/ A9cM/ M9JE/ c9EZ/ J9!c/ M9JZ/ ZM9!c/ J9!e/ JJ9ca/ ec9Gc/
E9eA/ e9e!/ M9MM/ !M9aa/ Z9Zc/ Z9EG/ A!9Ae/ Z9MG/ JE9MJ/ cE9Gc/
!9EM/ JZ9GA/ !9E!/ !c9!G/ M9Ga/ A9Mc/ JG9AM/ E9cG/ !a9e!/ GA9GJ/
!!9MM/ J!9!J/ Z9EZ/ G9Ze/ !A9JZ/ G9JJ/ !c9EM/ M9!c/ !a9Za/ GG9cE/
J9ea/ AM9a!/ !9Aa/ !!9aA/ !9AZ/ J9ZG/ JJ9!!/ A9!c/ !G9Za/ EE9aa/
M9MM/ !9MM/ M9MM/ !E9Gc/ A9EG/ J9Ma/ Je9AE/ !E9Zc/ AG9cE/ eE9Ja/
M9eZ/ M9ea/ M9!e/ a9ea/ !G9E!/ !9aG/ GM9ZM/ E9MJ/ !G9Ge/ ec9GG/
M9E!/ M9e!/ M9JZ/ G9ee/ M9MM/ M9AA/ c!9cM/ J9GZ/ !c9Ge/ aJ9!e/
E9GE/ JA9Gc/ M9Mc/ G9!J/ !a9Jc/ !9Zc/ !e9Ec/ E9!a/ JA9!M/ ZZ9cM/
e9!E/ JG9ZG/ J9eE/ !J9GZ/ !c9Aa/ M9aa/ !J9cE/ !9!a/ !Z9eM/ Ea9!M/
!9AA/ J9GA/ M9GG/ !G9JE/ M9MM/ M9MM/ ZZ9JA/ M9!c/ !A9aG/ eM9AZ/
!9!e/ G9eZ/ M9MM/ !E9AM/ EM9G!/ c9Ae/ !Z9Ae/ !9aE/ !J9EG/ ce9ZZ/
M9MM/ M9JJ/ M9Zc/ !E9cM/ J9ZG/ !c9JG/ !G9!J/ JM9JM/ JG9GA/ eM9cZ/
!9!c/ A9GZ/ M9MM/ JZ9aE/ E9Je/ M9aJ/ A!9GA/ A9Ec/ Je9!E/ Ze9AA/
JE9Ae/ Z9Ac/ M9aG/ JG9aJ/ JE9AZ/ c9!E/ J9Ec/ Z9M!/ J9E!/ EJ9Ae/
!9Ja/ J9aM/ M9MM/ JZ9e!/ !M9aJ/ M9aA/ JZ9eZ/ A9AM/ Jc9MM/ Za9M!/
!9Ge/ EM9Za/ M9MM/ !!9MG/ AZ9EA/ M9aG/ G9ac/ J9JM/ !9!A/ EZ9Ze/
M9MJ/ Ga9Ac/ M9MM/ !J9cA/ M9Ee/ M9MM/ JM9e!/ M9MM/ Z9Ga/ Jc9ee/
e9GM/ Je9Gc/ M9MM/ Z9Gc/ M9A!/ M9MM/ AJ9Zc/ !G9Jc/ e9!!/ GZ9AZ/
!9JZ/ !a9JA/ M9GJ/ JA9ZJ/ M9MM/ M9MM/ EA9AE/ M9!Z/ !!9ee/ GG9Ae/
M9GJ/ !J9Za/ M9MM/ Z9ZG/ !9Ae/ c9AJ/ Aa9eM/ A9AJ/ Je9!e/ eM9MM/
c9Aa/ !e9eG/ M9MM/ !M9Ac/ !Z9Ze/ G9!A/ !Z9eA/ !M9eM/ !A9aG/ ZA9Ae/
M9MM/ J9Ga/ M9Za/ !J9!A/ c9ME/ Ja9Ea/ JJ9GG/ e9E!/ !c9!M/ eE9Ga/
!9MM/ JE9ca/ !9MZ/ !Z9GZ/ Z9JG/ G9JE/ !c9cZ/ E9eA/ !e9!a/ GJ9Jc/
!9Z!/ !a9JA/ !9M!/ !!9aE/ c9aM/ a9JE/ JM9!a/ A9cE/ !a9MM/ ZM9Me/
M9MM/ c9AA/ e9!Z/ c9MA/ AE9ce/ A9JG/ Je9Ae/ G9AE/ G9GA/ cc9Jc/
M9MM/ !9Ee/ M9MM/ !M9GA/ !!9Za/ !M9ZA/ Je9aJ/ A9ZM/ AA9!Z/ ee9MM/
M9MM/ M9MM/ M9MM/ e9MZ/ !c9cJ/ Jc9c!/ !!9ea/ !A9MZ/ JM9MJ/ aM9EM/
!9AJ/ !9ZA/ M9aG/ a9Z!/ !9EJ/ A9cG/ EM9J!/ A9!Z/ J!9GG/ cM9!M/
M9ME/ !9!e/ M9ce/ a9cG/ M9MA/ !9EM/ GZ9E!/ A9aa/ JZ9EJ/ ee9JG/
M9MM/ M9!E/ M9MM/ J!9Ae/ M9Ee/ AZ9aZ/ Z9ZZ/ !E9aA/ !a9EG/ ce9Ee/
M9MM/ J9Jc/ M9MM/ !M9JM/ M9MM/ c9JA/ JE9aa/ c9MA/ Ee9Je/ ec9GJ/
M9MM/ a9!A/ !9eM/ JA9Aa/ M9MM/ M9!A/ !M9Ae/ A9Zc/ Ee9eE/ ZA9MJ/
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M9Mc/ M9MM/ M9MM/ c9G!/ ZG9J!/ !G9EZ/ J9aG/ A9ZZ/ G9!E/ aJ9EJ/
M9MM/ !9!a/ M9Aa/ !A9aa/ J9GJ/ J9EZ/ Ac9AG/ !M9eM/ Je9JA/ e!9Ac/
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M9eA/ c9!A/ M9!G/ !E9c!/ !!9Ja/ !J9EZ/ !G9GA/ !Z9ca/ JM9!A/ cZ9JM/
a9Ea/ !M9eZ/ G9MM/ !G9GZ/ JE9Ze/ !9Mc/ J!9Ze/ E9aA/ G9aE/ Ge9Ja/
A9Ec/ AG9Mc/ M9Ec/ e9MZ/ !E9aM/ c9cc/ !J9!Z/ J9Ge/ !M9JE/ Ec9ZG/
M9MM/ M9AJ/ !9ec/ a9JM/ JM9Ac/ J!9ac/ !E9Ma/ !A9GJ/ !e9!J/ ee9Mc/
M9MM/ !9JA/ J9Za/ !e9Ga/ E9aM/ a9ZA/ JM9!c/ a9AZ/ AJ9!G/ cZ9J!/
Z9ec/ JA9ZM/ E9AJ/ G9eE/ Je9JE/ A9eZ/ !M9eG/ J9!M/ !E9A!/ Ga9AZ/
M9MM/ Z9aG/ !M9ca/ Jc9MJ/ J9M!/ J9AZ/ e9!Z/ E9!J/ AZ9ac/ GA9ZJ/
M9MM/ J9ca/ a9cJ/ !J9ee/ !!9GJ/ E9cG/ AG9JM/ E9aA/ !Z9J!/ cJ9ZM/
J9GJ/ c9AE/ M9Aa/ !G9ea/ !Z9JA/ !9G!/ AZ9cc/ E9!E/ !E9cJ/ cA9Ac/
M9MM/ A9cM/ J9!M/ !e9aA/ e9EG/ e9EM/ !a9eZ/ Z9cA/ AM9G!/ cA9aG/
M9MZ/ e9GM/ !A9AG/ e9c!/ Jc9Ec/ G9eE/ JA9eZ/ A9!e/ e9aA/ Za9Je/
!9cJ/ a9cA/ M9JJ/ !J9Jc/ !M9JG/ !9!a/ Ee9ca/ J9J!/ !A9MG/ cG9GM/
e9GJ/ AM9ZE/ A9ca/ c9ce/ JM9!e/ !9a!/ !M9AZ/ J9aE/ !A9EJ/ Ee9eM/
M9eM/ JJ9!G/ M9JG/ !Z9eJ/ !9cZ/ M9!J/ EE9!G/ M9Ga/ !A9Me/ Ga9c!/
E9Ga/ !Z9GE/ A9Aa/ !!9!E/ AA9c!/ Z9cE/ a9Je/ E9AZ/ a9cc/ ZA9ec/
M9JJ/ J9JM/ M9!a/ !G9Ja/ !G9!A/ !E9cM/ !!9eJ/ !a9AJ/ JM9!!/ e!9Ma/
!9MJ/ A9AJ/ J9cJ/ JA9ZG/ !e9!e/ E9GA/ J!9Za/ Z9ae/ !c9JJ/ Ze9Ga/
!A9ZM/ G9EJ/ c9JM/ JE9GM/ Jc9ZA/ !M9!c/ !9cA/ G9aJ/ A9Ga/ Ea9MA/
!9MZ/ A9ce/ A9ee/ JG9Aa/ !c9ZE/ E9aJ/ !a9AA/ Z9ZJ/ !Z9cA/ ZG9JE/
c9JE/ EG9Ea/ M9MA/ c9Za/ Jc9e!/ A9JJ/ J9ME/ G9M!/ !9Ae/ Aa9EZ/
G9cG/ G!9EE/ M9GE/ !M9Mc/ G9Ge/ M9E!/ JM9GZ/ M9ME/ E9ZZ/ A!9JE/
G9cJ/ AM9aM/ M9Ac/ !M9E!/ e9cA/ M9Z!/ Jc9ME/ a9MG/ Z9aG/ GJ9Ae/
J9GA/ AE9MA/ M9JM/ !c9ac/ !9JE/ M9J!/ AJ9aJ/ M9Ae/ a9!!/ EA9eZ/
G9E!/ !!9JE/ M9MM/ !G9M!/ e9aM/ e9ce/ !a9!M/ a9AZ/ J!9Aa/ Zc9GA/
e9GA/ JG9ZJ/ M9M!/ !M9Ee/ JM9!c/ E9!A/ !A9AE/ E9aA/ !!9aJ/ GE9Ea/
M9ee/ !E9EZ/ M9Ec/ !Z9MA/ !c9a!/ !G9MM/ !A9Z!/ Z9ME/ !A9GE/ ZZ9!M/
J9!E/ J!9c!/ M9EZ/ !!9e!/ JJ9EM/ !!9MG/ !M9!!/ E9GM/ !J9ZE/ ZM9cM/
J9Ja/ JG9Je/ M9E!/ !!9Ma/ !c9eM/ !J9!G/ !!9!M/ E9!c/ !!9JM/ GZ9EA/
M9Me/ !!9!c/ !J9Ga/ c9AG/ Je9GZ/ E9EG/ JA9!c/ A9Mc/ a9Ec/ Ze9c!/
M9MM/ !9EA/ J9ea/ !M9eM/ !M9JE/ !!9eE/ JJ9GM/ e9ae/ Ja9eZ/ eA9EJ/
M9GZ/ Z9cZ/ M9eM/ a9EZ/ e9AE/ !M9a!/ JA9Ja/ E9J!/ Ja9cZ/ cZ9GJ/
M9JZ/ Z9eE/ M9EE/ !M9Ja/ !Z9AZ/ c9cE/ AJ9!c/ A9aE/ J!9ec/ eJ9Ma/
M9MJ/ M9ME/ M9MM/ !Z9JA/ J9Ee/ Aa9ac/ c9ZA/ JM9c!/ !J9MA/ eJ9eA/
G9c!/ !!9aJ/ M9MM/ !G9GA/ !!9ZJ/ a9EM/ !G9eE/ !M9JA/ !a9Aa/ ZZ9Ee/
!9eJ/ JM9Ec/ M9GZ/ !J9ce/ !e9Ac/ !M9A!/ !A9JJ/ A9ce/ !E9E!/ ZM9!M/
M9MM/ A9JM/ M9MM/ Z9Aa/ a9EG/ J9Me/ !G9JM/ JE9cE/ Ae9aA/ aM9E!/
A9EG/ Jc9AJ/ M9EZ/ e9eA/ !Z9aZ/ !M9!c/ !J9EA/ A9GZ/ !!9ae/ GG9!!/
Z9GJ/ E9J!/ M9Ac/ e9cG/ Ga9Gc/ c9Ea/ !9Ze/ G9JJ/ G9ZM/ ca9GZ/
J9Ja/ E9!G/ M9MJ/ !G9E!/ e9Ac/ !J9ca/ !Z9ec/ !Z9aA/ JJ9MZ/ cc9M!/
!9Z!/ !E9J!/ M9J!/ !A9ZJ/ c9eJ/ !9Mc/ EG9eJ/ J9eA/ !J9AZ/ Za9aM/
M9Jc/ e9!Z/ M9Ac/ a9!a/ !E9MA/ Z9AJ/ AG9ca/ A9AG/ JJ9G!/ eJ9M!/
Z9ec/ J!9Jc/ J9Ea/ G9EM/ AJ9Ge/ A9!Z/ !M9cJ/ A9Me/ !E9ME/ ZA9Ga/
M9MM/ M9Z!/ M9MM/ !!9JZ/ !A9cE/ !e9ae/ !a9G!/ !!9cJ/ JA9eA/ ec9ca/
A9MM/ M9MM/ M9GG/ !!9ec/ Ac9Gc/ JA9Ec/ c9Gc/ !M9eE/ E9cc/ eE9JJ/
M9MM/ M9JM/ E9AM/ e9!G/ JZ9aE/ Jc9aA/ c9Ac/ !G9E!/ e9ac/ eZ9ZJ/
M9ec/ G!9a!/ M9!E/ e9GG/ !A9JZ/ !9aa/ e9Za/ !9AE/ !!9Ga/ AZ9ec/
M9MM/ M9Aa/ J9ZG/ a9GM/ J!9Ae/ JJ9eA/ !Z9!G/ a9eJ/ !Z9GG/ eZ9cA/
M9MM/ !9!A/ M9MM/ !e9AM/ Jc9Aa/ JE9Gc/ !!9Mc/ !!9Je/ G9aA/ eM9JE/
M9!A/ M9JA/ M9MM/ !J9Jc/ J!9JM/ Jc9!e/ !M9AG/ !e9eM/ a9AM/ eZ9eA/
M9MM/ !9Mc/ !M9!G/ !e9AE/ M9!e/ !!9Mc/ !A9Je/ a9Je/ AG9Ga/ Za9EM/
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Z9ZA/ M9MM/ J9!J/ J!9JA/ Ae9!M/ !Z9Ae/ !9aZ/ G9!e/ e9ME/ Za9ZZ/
M9GJ/ J9aa/ M9eG/ !M9cE/ !!9G!/ !J9cJ/ JA9ee/ G9aa/ JG9Je/ ca9Ae/
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Résumé (1600 caractères maximum) : 

 
Les scientifiques font face à la nécessité pressante de disposer d’indicateurs fiables pour pouvoir évaluer l’état de 
conservation de la biodiversité et ainsi pouvoir travailler efficacement avec les acteurs de l’aménagement du 
paysage, tant urbains que naturels. Dans ce contexte, le choix d’espèces cibles qui permettent d’apprécier la 
qualité des habitats s’est révélé être une méthode satisfaisante. L’influence relative des facteurs paysagers et de la 
gestion directement appliquée sur les parcelles demeure cependant difficile à évaluer. Les papillons de jour sont 
réputés être particulièrement sensibles à leur environnement, et seraient à ce titre des indicateurs utiles de la 
qualité de leurs habitats. Nous montrons ici que les rhopalocères s’avèrent spécialement sensibles à la fréquence 
de tonte et à la surface de l’espace vert : ces facteurs influent sur la richesse spécifique ainsi que sur le nombre 
brut d’individus observables. Nous avons également pu montrer que la densité de l’urbanisation environnante joue 
un rôle déterminant sur la composition du cortège d’espèces de papillons ; les moins mobiles sont particulièrement 
sensibles à la pression anthropique via le paysage et la gestion. L’étude des rhopalocères se révèle donc 
extrêmement prometteuse en termes d’indications sur la préservation des milieux, et ce même en milieu fortement 
contraint tel qu’une ville dense. 

Abstract (1600 caractères maximum) : 

 
Scientists face a urging necessity to have reliable indicators to evaluate the conservation state of biological 
diversity, and thus be able to work efficiently with urban and natural landscape planners. In this context, choosing 
target species allowing to assess the habitats quality has proven to be a satisfactory method. Still, the relative 
influence of landscape factors versus the direct management of the greens remains uneasy to estimate. Here we 
show that Rhopalocera seem to be particularly sensitive to mowing frequency and area of the gardens: those two 
factors affect specific richness and number of individuals. We also have been able to demonstrate that the urban 
density around the sites plays a determining role upon the composition of the butterflies’ population; the less mobile 
species are especially sensitive to the anthropic pressure, both via landscape and management. Study of 
Rhopalocera turned out to be extremely promising in terms of indication of environment preservation, even in 
strongly constraint places as densely urbanized ones. 
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