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-3 K/*$+)"$H"*'/(,$"88"*2"*P1CQ2")*

! X$!389'3>'!2$(%3'66'!;'!?1#@;'9!$!8(8!B388'!'2!/bkm!$>'B!6$!C$3%(412!;$29!6'! Z1%32$6!
1JJ4B4'6!;'!6$!38C%&64=%'!;%!;8B3'(!2rkmM//F.+!"'!;8B3'(!9'3(!;'!&$9'!C1%3!6$!;864:4($(412!;'9!
J312(4@3'9! ;'! 6$! 389'3>'! :$49! $%994)! C1%3! 6$! 38E6':'2($(412! $CC64B$&6'! $%! 9'42! ;'! B'(('!
;'324@3'+!X'! J12B(4122':'2(!;'! 6$! 389'3>'!2$(%3'66'!'9(! J42$2B8!B12B1:4($::'2(!C$3! 67A($()!
67O%31C')! 6$! 38E412! X$2E%';1BMS1%9946612! '(! 6'! ;8C$3(':'2(! ;'9! Y<3828'9MP34'2($6'9+! X'9!
13E$249:'9!;'!E'9(412!;868E%89!C$3!>14'!;'!B12>'2(412!912(!67*991B4$(412!E'9(4122$43'!;'!6$!
389'3>'! 2$(%3'66'! ;'!?1#@;'9! e*NS??g! '(! 6$! _8;83$(412! ;'9! 389'3>'9! 2$(%3'66'9! B$($6$2'9!
e_S?"g+!

! X$! _8;83$(412! ;'9! 389'3>'9! 2$(%3'66'9! B$($6$2'9! e_S?"g! $! C1%3! :':&3'! 6'9!
E'9(4122$43'9! ;'9! 389'3>'9! ;'!L! "12$()! _13`(! ;'! 6$! D$99$2')! K%Z169)! D$2('()! D$9! X$334'%)!
?1#@;'9)!Y3$(9M;'MD1661M6$MY3'9(')!Y<!'(!\$668'!;7O<2'! B1::'!C389'2(8! 9%3! 6$! J4E%3'!/+!X$!
_S?"! '9(! B1ME'9(4122$43'! ;'! (1%('9! 6'9! 389'3>'9! 2$(%3'66'9! $;#83'2('9+! X'9! 389'3>'9! ;'!
l$2<%69M"'3&@3'!'(!;'!?<'3!912(!=%$2(!5!'66'!E838'9!;43'B(':'2(!C$3!6'!"Nmm+!
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9&:(%0);8)!.%$0)20/)%-/0%70/)#.$(%0++0/).23-%0#$0/)*)+.)9<=!)

! X'9!1&Z'B(4J9!;8B34(9!;$29!6'!C6$2!;'!E'9(412!;'!6$!389'3>'!2$(%3'66'!;'!?1#@;'9!912(!
6'9!9%4>$2(9!L!!

• C31('B(412!;%!C$(34:142'!2$(%3'6!'(!B%6(%3'6!'2!B#'3B#$2(!5!B12B464'3!6'!:$42(4'2!;'!6$!
&41;4>'394(8!$>'B!6'!;8>'61CC':'2(!;7$B(4>4(89!8B121:4=%'9!V!!

• 8(%;'!'(!9%4>4!;%!C$(34:142'!V!
• E'9(412!;%!('334(143'!;'!B12B'3(!$>'B!6'9!$B('%39!61B$%I!V!
• B1::%24B$(412!'(!C$3($E'!$%(1%3!;%!C$(34:142'!2$(%3'6!'(!B%6(%3'6!;'!?1#@;'9+!
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! X78(%;'! ;'! 67#<;3161E4'! ;%! &$9942! >'39$2(! el\g! J$4(! C$3(4'! 42(8E3$2('! ;'9! 1&Z'B(4J9!
;78(%;'!;'! 6$!389'3>'!2$(%3'66'!;'!?1#@;'9! eD$2E'1()!-.//g+!X7#<;3161E4'!<!'9(!'2B13'!C'%!
B122%'!:$49!'66'!B12;4(4122'!6'!:$42(4'2!'(!6'!B1:C13(':'2(!;7'9C@B'9!>4>$2('9!;%!J$4(!;'!9$!
B1:C6'I4(8+!!

I3 K/*$+)"$H"*'/(,$"88"*2"*:1'/(*

! X$! 389'3>'! 2$(%3'66'! ;'! "12$(! $! 8E$6':'2(! 8(8! B388'! '2! /bkm! C$3! C$3%(412! ;$29! 6'!
Z1%32$6!1JJ4B4'6!;%!;8B3'(!2rkmM//0k+!W12!13E$249:'!E'9(4122$43'!61B$6!'9(!6$!:$434'!;'!"12$(+!
X$!E'9(412!'JJ'B(4>'!$!8(8!3'6$(4>':'2(!612E%'!5!9'!:'((3'!'2!C6$B'!8($2(!;1228!=%'!6'!C3':4'3!
B129'3>$('%3)!R$>4;!D134B#12)!27$!C349!9'9!J12B(4129!=%7'2!-.//+!*>$2(!B'6$)!6$!E'9(412!8($4(!
$99%38'!5!:424:$!C$3!6'9!:%24B4C$64(89!9%BB'994>'9!;%!>466$E'+!X$!389'3>'!2$(%3'66'!;'!"12$(!
'9(!$;#83'2('!5!6$!_S?"!;'C%49!-./.+!!

! X'9!1&Z'B(4J9!;'!6$!389'3>'!2$(%3'66'!;'!"12$(!912(!9'294&6':'2(!6'9!:`:'9!=%'!B'%I!
;'! 6$! 389'3>'! ;'! ?1#@;'9+! T6! 97$E4(! ;'! J$43'! %2! 3'B'29':'2(! 6'! C6%9! 'I#$%9(4J! C1994&6'! ;'!
(1%('9!6'9!'9C@B'9!C389'2('9!;$29!6$!389'3>'!$J42!;'!:'((3'!'2!C6$B'!;'9!C31(1B16'9!;'!9%4>4!'(!
;'!C31('B(412!94!B'6$!97$>@3'!28B'99$43'+!T6!'9(!4:C83$(4J!;'!:'2'3!B'9!$B(4129!;'!B12B'3(!$>'B!
6'9! $B('%39! 61B$%I!C1%3! J$43'! B1:C3'2;3'! 5! (1%(! %2! B#$B%2! 674:C13($2B'! ;'! B'! (3$>$46! ;'!
:$42(4'2!;'!6$!&41;4>'394(8+!!

! X'! C3':4'3! C6$2! ;'! E'9(412! 8($4(! %2! 9%CC13(! C1%3)!;7%2'! C$3()! $B=%8343! ;'9!
B122$499$2B'9! '()! ;7$%(3'! C$3()! $:86413'3! 6$! >494&464(8! ;'! 6$! 389'3>'! 2$(%3'66'! 21($::'2(! '2!
;864:4($2(!9'9!J312(4@3'9+!!
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-3 R&(,/(&1'*6+16$/DC&N,"*

! X'! 9%4>4! #<;3161E4=%'! '9(! 38$6498! ;$29! 6$! >$668'! ;%! !$**$&! $%! 9'42! ;%! :$994J! ;%!
D$;3'9M"1312$(!;$29!6'!;8C$3(':'2(!;'9!Y<3828'9MP34'2($6'9!eJ4E%3'!-g+!X'!B#':42':'2(!;'!
67'$%!'9(!9%4>4!;'C%49!6'!C142(!6'!C6%9!#$%(!=%'!3'C389'2('!6'!S1B!?@E3'!5!-!0Fb!:!;7$6(4(%;'!
Z%9=%7$%!>466$E'!;'!"12$(!94(%8!5!Fff!:+!!
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! X$!E8161E4'!;%!9'B('%3!;78(%;'!'9(!3'6$(4>':'2(!B1:C6'I'!B$3!C6%94'%39!J13:$(4129!9'!
3'B1%C'2(+!!
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! X$!>$668'!;%!!$**$&!'9(!98C$38'!'2!;'%I!C$3!6$!J$466'!;'!D83'29!=%4!6$!B1%C'!9'612!%2'!
134'2($(412! '9(M1%'9(+! ! X'! B1:C$3(4:'2(!213;!;'! 6$! J$466'! 9'! B1:C19'!;'! 31B#'9! 9B#49('%9'9!
e4:C'3:8$&6'9g! $6139! =%'! B'6%4! $%! 9%;! ;'! B'66'MB4! C389'2('! ;'9! ('33$429! B$6B$43'9! (3@9!
C'3:8$&6'9!e42;%4(!C$3!6$!J13:$(412!;7%2!389'$%!a$39(4=%'g+! !X$!J$466'!;'!D83'29!(3$>'39'!6$!
34>4@3'!5!C6%94'%39!3'C349'9!'2!$:12(!;%!>466$E'!;'!"12$(+!!

! X'! >'39$2(! 213;! ;'! 6$! >$668'! '9(! 1BB%C8! C$3! 6'9! B$6B$43'9! '(! 6'9! ;161:4'9! ;%! :12(!
"1312$(+!"'(('!'2(4(8!E8161E4=%'!J$4(!C$3(4'!42(8E3$2('!;%!9<2B642$6!;'!\466'J3$2B#'!978('2;$2(!
9%3!%2'!(3'2($42'!;'!a461:@(3'9!;'!612E%'%3!9'612!%2!$I'!'9(M1%'9(+!]2!389'$%!a$39(4=%'!9!s'9(!
;8>'61CC8!$%!9'42!;'!B'9!B$6B$43'9!;$(89!;%!R8>124'2+!"'!389'$%!'9(!B1:C198!;'!C6%94'%39!
24>'$%I!;%!J$4(!;'!67#49(143'!E8161E4=%'!;'!6$!38E412!eJ4E%3'!fg+!
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9&:(%0)B8)!"(C0):-"+":&5(0)2()1.//&D)E.%/$&5(0).()2%"&$)2()7&++.:0)20)="3F20/)G?.(1"#&0%H);IIJK)

! T6!'9(!;3$428!C$3!%2'!389%3E'2B'!'2!34>'!E$%B#'!;'!6$!Q`(!'2!$:12(!;%!>466$E'!;'!S4$+!T6!
97$E4(!;'!6$!389%3E'2B'!;'!S4$)!$64:'2(8'!C$3!6$!E31(('!91%('33$42'!;7D&'W%A&)A+!!X'!;8($46!;'!6$!
E8161E4'!'9(!>494&6'!9%3!6$!J4E%3'!0+!!
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! X'!389'$%!#<;31E3$C#4=%'!;'!6$!>$668'!'9(!3'6$(4>':'2(!B1:C6'I'!eJ4E%3'!Fg+!!

! T6!'9(!4:C13($2(!;'!21('3!=%'!6'!!$**$&)!$%994!$CC'68!34>4@3'!;'!?1#@;'9!;$29!9$!C$3(4'!
$:12()!'9(!6'!C342B4C$6!B1%39!;7'$%!8(%;48!6139!;'!;'!B'!C31Z'(+!*C3@9!$>143!9%4>4!%2!6428$43'!
;'!-/!a:)!6$!34>4@3'!9'!Z'(('!;$29!6$!Q`(!;12(!'66'!'9(!67%2!;'9!$JJ6%'2(9!:$Z'%3!'2!34>'!E$%B#'+!
W'%69! 6'9! B1%39! 9%C834'%39! '(!:1<'29! 912(! 94(%89! 9%3! 6'! ('334(143'!;'! 6$! 389'3>'!2$(%3'66'!;'!
?1#@;'9+!!
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• "1%39!9%C834'%3!

! X'!B1%39!9%C834'%3!'9(!64:4(8!5!67$>$6!C$3!67D+#$&H'0)*'!*%#+!c!67$:12()!'9(!C389'2('!%2'!
9%BB'99412!;'!91%3B'9!$64:'2($2(!%2'!34>4@3'!;12(!678B1%6':'2(!'9(!C$3J149!(133'2(4'6+!O2!'JJ'()!
B'B4!'9(!;t!5!%2'!9%BB'99412!;7$%E'9!E6$B4$43'9! eW%A4'(*$3! 5!-!-..!:)!W%A4'D+#)*$#! 5!-!...!:)!
F*$'0)*'T"4'5!/!b..!:!'(!F*$'0)*'!*%#!5!/!mH.!:g!98C$389!C$3!;'9!>'39$2(9!$&3%C(9+!X'9!('33$429!
912(! B129(4(%89! ;'! E3$24('9! Z%9=%7$%! F*$' 0)*'T"4! C%49)! ;'! 31B#'9! :8($:13C#4=%'9! ;$29! 6$!
C$3(4'!C6%9!&$99'+!!

! *%!24>'$%!;%!F*$'0)*'!*%#)!%2!389'3>143!($:C12!;821::8!D+#$&H'0)*'!*%#!$!8(8!:49!'2!
C6$B'!$J42!;7$64:'2('3!6$!:4B31B'2(3$6'!#<;3186'B(34=%'!94(%8'!5!?1#@;'9+!!!'

• "1%39!:1<'2!

! X'!B1%39!:1<'2!'9(!;8B34(!Z%9=%75!6$!B1::%2'!;'!"12$(+!c!67$:12()!B'6%4MB4!9'!;8B642'!
'2!;'%I!B1%39!;7'$%!978B1%6$2(!9%3!;'9!('33$429!:13$424=%'9!L!@"B)A$'0)*+'!$8=+'@)$*+!'(!@"B)A$'
0)'*CX%8)'T%A#+!"'9!;'%I!97%2499'2(!C1%3!J13:'3!6$!34>4@3'!;%!!$**$&!;12(!6'!C342B4C$6!$JJ6%'2(!
'9(! 6$! @"B)A$' 0)' E%AA)**)+' C3'2$2(! 9$! 91%3B'! 5! /!HF.!:! ;7$6(4(%;'+! R$29! B'(('! C13(412)! 6'9!
8B1%6':'2(9! 912(! (133'2(4'69! '(!;'! 34>4@3'+!X$!C'2('!:1<'22'!'9(!&4'2!C6%9!;1%B'!=%'! B'66'!
1&9'3>8'!9%3!6'!B1%39!9%C834'%3+!!

• S89'$%!#<;31E3$C#4=%'!91%('33$42!

! X'!389'$%!91%('33$42!;%!:12(!"1312$(!'9(!'2B13'!C'%!B122%!:$49! 46!9':&6'3$4(!=%746!
914(!B1294;83$&6'+!X78(%;'!;'9!8B#$2E'9!'2(3'!6'!a$39(!'(!6'!389'$%!;'!9%3J$B'!eR%B314I)!-..bg!$!
C'3:49!;'!:'((3'!'2!8>4;'2B'!%2'!C'3('!;$29!6$!34>4@3'!;'!?1#@;'9!'2!$:12(!;'!()#**$&++!!

! "'C'2;$2()! 46! '9(! B'3($42! =%'! 6'! 389'$%! a$39(4=%'! $&913&'! 6$! :$Z'%3'! C$3(4'! ;'9!
C38B4C4($(4129!9%3>'2$2(!9%3!6'9!('33$429!B$6B$43'9!;%!:12(!"1312$()!6'9!3$>429!C$3B1%3$2(!912!
&$9942!>'39$2(!8($2(!(1%Z1%39!5!9'B!e9$%J!6139!;'!(3@9!J13('9!C6%4'9g+!"'9!'$%I!(3$>'39'3$4'2(!6'9!
31B#'9!B$3&12$(8'9!Z%9=%7$%!9%&9(3$(!4:C'3:8$&6'!e9B#49('g!'(!978B1%6'3$4'2(!9%4>$2(!67$I'!;%!
9<2B642$6!C1%3!3'99%3E43!5!S4$+!!

! R'! C6%9)! 6139! ;'! J13('9! C38B4C4($(4129)! 46! $! 8(8! 3':$3=%8! =%'! ;'! 21:&3'%9'9!
389%3E'2B'9! 97$B(4>$4'2(! 6'! 612E! ;'! 6$! J$466'! ;'!D83'29+! "'B4! C1%33$4(! `(3'! 6'! 389%6($(! ;7%2'!
;8B#$3E'!;%!a$39(+!!

• Y386@>':'2(9!

! Y6%94'%39!C386@>':'2(9!;7'$%!912(!38$64989!9%3!6'!('334(143'!8(%;48+!X$!:4B31B'2(3$6'!;'!
?1#@;'9!;8(1%32'!%2'!C$3(4'!;'9!'$%I!$%!24>'$%!;7%2!38C$3(4('%3!;'!;8&4(!94(%8!'2!$:12(!;'!
67D+#$&H' 0)*' !*%#+! "'9! '$%I! 9'3>'2(! $%! 3':C6499$E'! ;'! 678($2E+! ]2'! B12;%4('! J13B8'! ;7%2'!
612E%'%3!;'!0)0!a:!C'3:'(!67$B#':42':'2(!;'9!'$%I!;'!678($2E!Z%9=%75!6$!B'2(3$6'!$>'B!%2'!
#$%('%3! ;'! B#%('! ;'! mk.!:+! X$! :4B31B'2(3$6'! J12B(4122'! '2! B12(42%! 1%! C$3! 8B6%98'9! '2!
J12B(412!;%!24>'$%!;7'$%!;$29!6$!3'('2%'!eC1%3!8>4('3!912!$99@B#':'2(g+!Q1%('J149)!5!B#$=%'!
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C8341;'!;'! J12B(4122':'2()! 46!<!$!%2! 3'Z'(! (#8134=%'!C31B#'!;'!H.!6u9!=%4! 42('3>4'2(!;$29! 6'!
!$**$&)!'2!$:12(!;%!>466$E'!;'!?1#@;'9+!

! Y$3!$466'%39)!9%3!6$!C$3(4'!#$%('!;%!9l\!;'!E%AA)**)9)!6'!B$2$6!;7]3&$2<$!>4'2(!B$C('3!6'9!
'$%I! ;'9! C38B4C4($(4129+! "'6$! $>$4(! 8(8! 1:49! 6139! ;'9! C38B8;'2(9! (3$>$%I! C31>1=%$2(! %2'!
'33'%3!;$29!67'9(4:$(412!;'!6$!9%3J$B'!;7$64:'2($(412!;%!9l\!;'!E%AA)**)+!'()!C$3!B1298=%'2B')!
;'!6$!C6%4'!&3%('!3$(($B#8'+!!

V3 B+(+1$1816&"*

! X$!>$668'!;'!?1#@;'9!9'!(31%>'!91%9!6742J6%'2B'!;7%2!38E4:'!;'!C38B4C4($(4129!;'!(<C'!
:8;4('33$28'2! ;$29! 9$! C$3(4'! &$99'! '(! 1B8$24=%'! ;$29! 9$! C$3(4'! #$%('+! c! B'B4! 97$Z1%('! 6'9!
38E4:'9! 9C8B4J4=%'9!;'! B'3($42'9! j12'9!;8C'2;$2(! ;'! 6'%3! 1:&3$E')! ;'! 6'%3! C'2(')! ;'! 6'%3!
$6(4(%;'v!X'!B64:$(!;'!6$!j12'!8(%;48'!'9(!(3@9!B12(3$9(8)!B'!=%4!9'!(3$;%4(!C$3!%2!J13(!E3$;4'2(!
C6%>41:8(34=%'+!

! ]2!C6%>41:@(3'!$!8(8! 429($668!;$29! 6'!>466$E'!;'!?1#@;'9+!"'6%4MB4!C'3:'(!;'!9%4>3'!
6'9!C38B4C4($(4129!=%1(4;4'22'9!(1%(!$%!612E!;'!67$228'+!X78(%;'!;'9!C38B4C4($(4129!$!:12(38!
=%'! 6'!>466$E'!;'!?1#@;'9!8($4(! 91%9!%2!38E4:'!1B8$24=%'!5! 42J6%'2B'!:8;4('33$28'22'+!"'!
38E4:'! 9'! B$3$B(8349'! C$3! ;'! J13('9! C38B4C4($(4129! '2! :$39! '(! $>346! $4294! =%75! 67$%(1:2'!
e($&6'$%!/g+!]2! $%(3'!C6%>41:@(3'! '9(! 8E$6':'2(!C389'2(!;$29! 6'! 9'B('%3!;78(%;'+!"7'9(!%2'!
9($(412! '23'E49(3'%9'! ;7OR_! C6$B8! 5! C31I4:4(8! ;'! 6$! :4B31B'2(3$6'! #<;3186'B(34=%'! ;'!
?1#@;'9+! X'9! ;1228'9! 38B16(8'9! C$3! B'(('! 9($(412! 2'! 912(! C$9!:49'9! 5! 6$! ;49C194(412! ;'! 6$!
389'3>'!2$(%3'66'+!!

L.'+0.();8)M"40##0/)&#$0%.##(0++0/)20/)C%-@&C&$.$&"#/)

 Janv. Fév. Mars Avr. Mai Juin Juill. Août Sept. Oct. Nov. Déc. total 
Moyenne 1984-2013 64,5 47,6 59,3 82,0 91,9 62,4 45,0 53,5 60,4 78,8 71,1 68,0 786,8 
Moyenne 1960-2006 51,7 53,7 46,7 76,0 82,4 64,8 50,9 59,1 64,2 69,3 70,9 72,6 762,2 

! O2! C6%9! ;%! E3$;4'2(! ;'! C6%>41:8(34')! 6$! >$668'! 9%&4(! 8E$6':'2(! %2! E3$;4'2(! ;'!
(':C83$(%3'!;%!J$4(!;'! 6$!E$::'!;7$6(4(%;'9!C389'2('9!'(!;'! 6$!;4>'394(8!;'9!'IC194(4129!;'!
>'39$2(9!$&3%C(9+!!

! *J42! ;78($&643! 6'! B$6B%6! ;'9! 8>$C1(3$29C43$(4129)! 6'9! ;1228'9! ;'! (':C83$(%3'9!
:'9%38'9!5!?1#@;'9!912(!;49C124&6'9!e($&6'$%!-g+!

L.'+0.()>8)M"40##0)&#$0%.##(0++0)20/)$01C-%.$(%0/)*)="3F20/)

5+$&12"*W*<J94*X*E==4*
!

!!
! !

!!
! !

!!
! !

!!
** Janv.* Fév.* Mars* Avr.* Mai* Juin* Juill.* Août* Sept.* Oct.* Nov.* Déc.* Annuel 

M#&'* &1234! &1215! 3216! 7284! 8294! 9293! ::25;! :3214! 9215! 8265! 32;;! 12;5!
JYJ9*

*
M#/;* 4216! 4296! ::265! :3268! :82:6! :82:6! 37217! 372:7! :9239! :627;! ::21;! 4287!
M#1T* 7244! ;2;;! 824:! 42:3! ::265! :7217! :5279! :5281! :;2:4! :1298! 825;! ;266!
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!"#$%&'4)'5+6&/$'78.%,#%/97":$&
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!

"#!

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

! $%&! '())*+&&*)'%&! ,*--*'./%&! *0! -%,,+-(+,%! 1%&! ,/&%,2%&! )*-0,%33%&! 1%! 4()*-! %-! 1%!
5(.61%&! &7*'',(+&&%)-! 17*))/%! %)! *))/%! *0! 80,! %-! 9! :%&0,%! 17/-01%&! ,/*3+&/%&! ;*,! 1+2%,&!
*'-%0,&!<!&;/'+*3+&-%&=!&-*>+*+,%&=!;*&&+())/&?!@%;0+&!3*!:+&%!%)!;3*'%!1%&!,/&%,2%&!)*-0,%33%&=!
3%&! 1(:*+)%&! 17/-01%&! &%! &()-! 1+2%,&+8+/&! %-! 3%&! '())*+&&*)'%&! &%! &()-! *88+)/%&! *8+)! 1%!
'*,*'-/,+&%,!*0!:+%0A!-(0&!3%&!%)B%0A!;,/&%)-&!&0,!'%&!C()%&?!!

! $7.D1,(E+(3(>+%!10!,/&%*0!.D1,(>,*;.+F0%!1%!&0,8*'%!*!/-/!1/',+-%!;*,!G?!H(0E*D%1!
IH(0E*D%1=!"JJKL!;0+&!;*,! 37/-01%!1%!M,%+3NH(0E*D%1!IM,%+3NH(0E*D%1=!OPPQL?!R(0,!'%!F0+!
%&-! 10! ,/&%*0! &(0-%,,*+)=! 3%&! 1+2%,&%&! /-01%&! 1%! S?! T*32*D,%! ()-! ;%,:+&! 17*:/3+(,%,! 3%&!!
'())*+&&*)'%&!IT*32*D,%=!OP"PL?!R30&+%0,&!&;/3/(3(>0%&!()-!/>*3%:%)-!;0!%A;3(,%,!0)%!;*,-+%!
1%!'%!,/&%*0!U*,&-+F0%!1()-!M?!V*D:*%'U%,&!8*+&*)-!0)%!/-01%!*;;,(8()1+%!1%!3*!!"#$%&'%(')%
*+,$+-$&')%IV*D:*%'U%,&=!OPPWL.%

! $*! >/(3(>+%! *! /-/! -,6&! /-01+/%! *0-*)-! ;(0,! '%! F0+! %&-! 1%! 37(,(>%)6&%! ;*,!H?! 4*32%-!
I4*32%-=! OP"OL! F0%! 3%&! *883%0,%:%)-&! ,%;,/&%)-/&! &0,! 3*! '*,-%! >/(3(>+F0%! 1%! R,*1%&! ;*,!
X?!X0+-*,1! IX0+-*,1=! "JJKL?! @%&! /-01%&! *;;,(8()1+%&! 1%! 3*! &-,0'-0,%! 10! &D)'3+)*3! 1%!
Y+33%8,*)'.%! ()-! /-/! ,/*3+&/%&! ;*,! M?! $*0:()+%,! 1%&F0%33%&! %&-! ,%&&(,-+%! 3*! ,/*3+&*-+()! 1%!
'(0;%&!>/(3(>+F0%&!I$*0:()+%,=!"JJZ![!OPPQL?!!

! R(0,!'%!F0+!%&-!1%! 37.D1,(3(>+%=! -,(+&!&-*>%&!()-!%0! 3+%0!%)!;*,-%)*,+*-!*2%'!R(3D-%'.!
H()-;%33+%,?!

! $*! ;,%:+6,%! /-01%! :%)/%! ;*,! R?N$?! @0',(+A! *2*+-! ;(0,! E0-! 1%! '*,*'-/,+&%,! 3%&!
/'.*)>%&!%)-,%!3%!U*,&-!%-!3*!,+2+6,%!1%!5(.61%&!I@0',(+A=!OPPJL?!\3!%&-!,%&&(,-+!1%!'%--%!/-01%!
F0%! 37/'.*)>%! 10! U*,&-! /-*+-! ,%3*-+2%:%)-! 8*+E3%! 10! ;(+)-! 1%! 20%! F0*)-+-*-+8! :*+&=! -,6&!
+:;(,-*)-! 170)! ;(+)-! 1%! 20%! ;.D&+'(N'.+:+F0%?! \3! *! />*3%:%)-! ;0! :%--,%! %)! /2+1%)'%! 3*!
;,/&%)'%!170)%!;%,-%!1*)&!0)!:/*)1,%!&7%)8()]*)-!1*)&!3%!U*,&-!*88%'-*)-!3%!1/E+-!10!'(0,&!
17%*0?!!

! $*! &%'()1%!/-01%!*!/-/! ,/*3+&/%!;*,!H?!T%,2+6,%?!$*! 8+)*3+-/!/-*+-!1%!;,/'+&%,! 3%!E+3*)!
.D1,+F0%!1%! 3*! 2*33/%! 9! -,*2%,&! 3*!:+&%! %)! ;3*'%! 1%! F0*-,%! &-*-+()&! 1%! &0+2+! 3+:)+:/-,+F0%!
IT%,2+6,%=!OP"PL?!!

! ^)8+)=!H?! $%!X0%)*)88! &7%&-! />*3%:%)-! +)-/,%&&/%! *0! E+3*)! .D1,+F0%!1%! 3*! 2*33/%! 1%!
5(.61%&!1*)&!3*!'()-+)0+-/!1%!37/-01%!;,/'/1%)-%!I$%!X0%)*)88=!OP"_L?!!!!

! R(0,! '%! F0+! %&-! 10! '3+:*-=! G?NR?! Y+>)%*0! *! '()&*',/! &*! -.6&%! 9! 3*! '*,*'-/,+&*-+()! 1%!
'%30+N39! &0,! 3%! 1/;*,-%:%)-! 1%&! RD,/)/%&N`,+%)-*3%&! *2%'! 0)! +)-/,a-! ;*,-+'03+%,! 9! 3*!
'*,*'-/,+&*-+()!1%&! ,/>+:%&! %)! *3-+-01%! IY+>)%*0=! "JK#L?!4%! -,*2*+3! ,/*3+&/! *2*)-! 3*! ',/*-+()!
1%&! ,/&%,2%&! )*-0,%33%&! %&-! 170)%! >,*)1%! +:;(,-*)'%! ;(0,! %A;3+F0%,! %)! ;*,-+'03+%,! 3%&!
>,*1+%)-&!1%!;302+(:/-,+%?!4?!V(0A!%&-!2%)0!'(:;3/-%,!'%--%!*)*3D&%!IV(0A=!OP"PL?!
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"Z!

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

! 4%!&-*>%!&7+)&',+-!1*)&!0)%!1/:*,'.%!1%!1/-%,:+)*-+()!1%!37.D1,(3(>+%!1%!3*!2*33/%!1%!
4()*-!%-!1%!5(.61%&!&(0.*+-/%!%-!:+&%!%)!;3*'%!;*,!3%!>%&-+())*+,%!1%!3*!,/&%,2%!)*-0,%33%!1%!
5(.61%&! 1%;0+&! OPPJ! %-! &7/-(88*)-! *0! 80,! %-! 9! :%&0,%! 1%&! &-*>%&! ,/*3+&/&! ;*,! 1+88/,%)-&!
/-01+*)-&!1%!R(3D-%'.!H()-;%33+%,?!!

! `0-,%! 3%&!*;;(,-&!%)!'())*+&&*)'%!;0,%!&0,! 3%! 8()'-+())%:%)-!.D1,(3(>+F0%!1*)&! 3%!
;/,+:6-,%! '()&+1/,/=! '%--%! /-01%! /2*30%! 37+)-/,a-! 10! ,/&%*0! U*,&-+F0%!10!:()-!4(,()*-! F0+!
*E,+-%!0)%!,/&%,2%!17%*0!;(-%)-+%33%:%)-!%A;3(+-*E3%?!T+!'%-!+)-/,a-!/-*+-!1/:()-,/=!+3!8*01,*+-!
*3(,&!:%--,%! %)! ;3*'%! -(0-%&! 3%&!:%&0,%&! )/'%&&*+,%&! 9! 3*! ;,(-%'-+()! 1%! '%! &+-%! 2+&N9N2+&! 1%!
1+88/,%)-%&!&(0,'%&!1%!;(330-+()?!b!-%,:%=!'%!,/&%*0!U*,&-+F0%!;(0,,*+-!*3+:%)-%,!3%&!2+33*>%&!
10!E*&&+)!1/:(>,*;.+F0%!1%!R,*1%&?!!

! 4%--%!/-01%!*!/>*3%:%)-!;(0,!E0-!1%!'())*c-,%!3%!8()'-+())%:%)-!>/)/,*3!10!,/&%*0?!
4%! 1%,)+%,! %&-! &(0:+&! 9! 3*! 1+2%,&+-/! 1%! &0E&-,*-! F0%! 37()! ,%-,(02%! 1*)&! 3%! E*&&+)! 2%,&*)-=!
+:;(&*)-!1%&!'()1+-+()&!1%!&-('U*>%!1%&!%*0A!1+88/,%)-%&?!!

! T0+-%! *0A! 1+88/,%)-&! -,*2*0A! ,/*3+&/&! ;*,! 3%&! ;,/'/1%)-&! &-*>+*+,%&=! 3%&! :+&&+()&! F0+!
&()-!;,+(,+-*+,%&!;(0,!3%!&-*>%!&()-!3%&!&0+2*)-%&!<!!

• +)&-*33%,!%-!-*,%,!0)%!W%!&-*-+()!1%!&0+2+!3+:)+:/-,+F0%!*0!2+33*>%!1%!4()*-![!
• '(:;3/-%,!3%&!'(0,E%&!1%!-*,*>%!1%&!F0*-,%!&-*-+()&!%)!;3*'%![!
• /2*30%,! 3%! ,d3%! 1%! 3*! 8*+33%! 1%!H/,%)&! '(0;*)-! 3%! '(0,&! 17%*0! %)-,%! 3%&! &-*-+()&! 1%!

/'-(($+)!%-!1%!4()*-![!
• /2*30%,! 3%&! 3*:%&!17%*0! -./(,+F0%&!;(0,! 3%&! &(0&! E*&&+)&! 2%,&*)-&!1/8+)+&! %)! *:()-!

1%&!&-*-+()&!1%!&0+2+![!
• %&-+:%,!3*!'()-,+E0-+()!1%&!1+88/,%)-%&!8(,:*-+()&!>/(3(>+F0%&!9!37/'(03%:%)-!-(-*3![!
• /2*30%,!3%&!2(30:%&!17%*0!'*;-/&!;*,!3%!U*,&-![!
• /-*E3+,!3%&!*A%&!170)%!'(33*E(,*-+()!*2%'!3%!&D)1+'*-!:+A-%!10!E*&&+)N2%,&*)-!1%!3*!ea-?!

!

! %
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"K!

-4" 5$#67,'8%'#%96#:*&'(%

;" 5'(27'%&'(%:$2#'27(%&<'$2%

! $%&! F0*-,%! &-*-+()&! .D1,(:/-,+F0%&! %A+&-*)-%&! &()-! /F0+;/%&! '.*'0)%! 170)%! /'.%33%!
3+:)+:/-,+F0%!%-!170)%!&()1%!%),%>+&-,%0&%!`ee!`,;.%0&!H+)+?!$*!&()1%!%&-!;3*'/%!1*)&!0)!
-0E%! ',/;+)/! *8+)! 17/2+-%,! &()! 0&0,%! ;,/:*-0,/%! I;*,! '()-*'-! *2%'! 1%&! ;+%,,%&! ;%)1*)-! 0)!
/;+&(1%!1%!',0%L!2(+,%!&()!%:;(,-%:%)-!;*,!3%!'(0,*)-?!!

! 4%--%!&()1%!;%,:%-!1%!,%3%2%,!*2%'!0)!;*&!1%!-%:;&!.(,*+,%!3%&!.*0-%0,&!17%*0!*+)&+!
F0%! 3*! -%:;/,*-0,%?!4%'+! %&-! ,%)10!;(&&+E3%! ;*,! 3*! ;,/&%)'%!170)%! '%3303%! 1%!:%&0,%!1%! 3*!
;,%&&+()!.D1,(&-*-+F0%!9!:%:E,*)%!'/,*:+F0%!%-!170)%!&()1%!1%!-%:;/,*-0,%?!!

! $%&!1+88/,%)-%&!.*0-%0,&!17%*0!&()-!'*3'03/%&!;*,!3*!8(,:03%!&0+2*)-%!<!!

!

!

!!! ! !!!!"#$ ! !!"#!!! !

!"#$%&'()*+),'-.#/0)10)/2341-'5%$%&"#0)

! !

! $%&!1())/%&!%),%>+&-,/%&!&()-! ,/'0;/,/%&!;*,!'(::0)+'*-+()! +)8,*,(0>%!9! 37*+1%!10!
3(>+'+%3!SD1,*&_?!!

=" 5'(27'%&'(%&6/,#(%

! $*!:%&0,%!1%&!.*0-%0,&!17%*0!)7/-*)-!;*&!%A;3(+-*E3%&!1+,%'-%:%)-=!+3!8*0-!/-*E3+,!1%&!
'(0,E%&!1%! -*,*>%! I,%3*-+()!.*0-%0,N1/E+-L! &0,!'.*'0)%!1%&!&-*-+()&!1%!&0+2+! 3+:)+:/-,+F0%?!
R(0,!'%3*=!1%&!:%&0,%&!1%!1/E+-!&()-!,/*3+&/%&!;(0,!1+88/,%)-%&!.*0-%0,&!17%*0!30%&!9!37/'.%33%=!
%)!;,%)*)-!&(+)!1%!'(02,+,!3%!;30&!>,*)1!:*,)*>%!;(&&+E3%!I;30&!;*,-+'03+6,%:%)-!%)!;/,+(1%!
17/-+*>%!%-!1%!',0%L?!!!

>" ?:*,@%&'%8$%(')#,*+%&'%0$23'$3'%

! $*!:/-.(1%! 1%! B*0>%*>%! ;*,! %A-,*;(3*-+()! 10! '.*:;! 1%! 2+-%&&%! *! /-/! '.(+&+%! ;(0,!
,/*3+&%,!'%!-,*2*+3?!^33%!,%;(&%!&0,!3*!:%&0,%!;*,-+%33%!10!'.*:;!1%!2+-%&&%!&0,!0)%!&%'-+()!10!
'(0,&! 17%*0! 9! ;,(A+:+-/! 1%! 3*! &-*-+()! 1%! &0+2+! 3+:)+:/-,+F0%?! $*! :%&0,%! ;%0-! a-,%! ;30&!
/3(+>)/%!&7+3!)7%A+&-%!;*&!17*;;(,-!)+!1%!;%,-%!17%*0!%)-,%!3*!&%'-+()!1%!B*0>%*>%!%-!3*!&-*-+()?!!!

! R30&+%0,&!',+-6,%&!&()-!9!;,%)1,%!%)!'(:;-%!;(0,!3%!'.(+A!1%!3*!&%'-+()!1%!B*0>%*>%!%)!
;30&!1%! 3*!;,(A+:+-/! *2%'! 3*! &-*-+()! 3+:)+:/-,+F0%?!$*! &%'-+()!1(+-! &%! -,(02%,!1*)&!0)!E+%8!
,%'-+3+>)%! %-! &()! %:;3*'%:%)-! 1(+-! a-,%! '.(+&+! ;(0,! a-,%! +)830%)'/%! *0! :+)+:0:! ;*,! 1%&!
(E&-*'3%&! ;(02*)-!:(1+8+%,! 3%! ,/>+:%! .D1,*03+F0%! I,('.%,&???L?! !@*)&! 3%!:a:%! &%)&=! +3! 8*0-!

*2%'!<!!

S!<!.*0-%0,!17%*0!*0!1%&&0&!1%!3*!&()1%!

R.D1,(!<!;,%&&+()!.D1,(&-*-+F0%!

R*-:!<!;,%&&+()!*-:(&;./,+F0%!
>!<!*''/3/,*-+()!1%!3*!;%&*)-%0,!
!!<!:*&&%!2(30:+F0%!1%!37%*0!!
!



!
!

"J!

/2+-%,!3%&!C()%&!(f!37/'(03%:%)-!%&-!'()2%,>%)-!(0!1+2%,>%)-=!3%&!C()%&!:(,-%&!%-!3%&!C()%&!(f!
&%!;,(10+&%)-!1%&!'(0,*)-&!g!,%-(0,&!h?!!

! $%&! 2+-%&&%&! &()-! ,%3%2/%&! ;()'-0%33%:%)-! &0,! 1+88/,%)-%&! 2%,-+'*3%&! 1%! 3*! &%'-+()=! 9!
;30&+%0,&!;,(8()1%0,&!'(::%!,%;,/&%)-/%&!&0,!3*!8+>0,%!#?!

!

,&6#-0)7+)893:.$)12#();$#60$60)

! $%!'.(+A!10!)(:E,%!1%!2%,-+'*3%&!&%!8*+-!9!37*;;,/'+*-+()!1%!37%A;/,+:%)-*-%0,!:*+&!&%!
1(+-!1%!,%)1,%!'(:;-%! 3%!;30&! 8+163%:%)-!;(&&+E3%!1%! 3*!&%'-+()!/-01+/%?!R(0,!'%!F0+!%&-!10!
)(:E,%!1%!2+-%&&%!:%&0,/%&!&0,!0)%!2%,-+'*3%=!3%!;30&!B01+'+%0A!%&-!1%!,/*3+&%,!0)%!:%&0,%!%)!
&0,8*'%=!0)%!*0!8()1!%-!1%0A!;(+)-&!+)-%,:/1+*+,%&!IOPi!%-!KPi!1%!3*!;,(8()1%0,L?!R(0,!'%3*=!
+3!8*0-!F0%!3*!&%'-+()!1%!:%&0,%!;,/&%)-%!0)%!;,(8()1%0,!17%*0!&088+&*)-%?!!

A" B#,8,($#,*+%&2%9*28,+'#%

! $%!:*-/,+%3!0-+3+&/!;(0,!3*!:%&0,%!1%!3*!2+-%&&%!%&-!0)!:(03+)%-!&0,!;%,'.%!1(-/!170)%!
./3+'%!OP_PNV!1%!3*!:*,F0%!X%)%,*3!`'%*)+'&?!!

! $%!:(03+)%-!%&-!;3*'/!1*)&! 3%!&%)&!10!'(0,*)-! I;%,;%)1+'03*+,%:%)-!9! 37/'(03%:%)-L!
1%!-%33%!8*]()!F0%!37%A;/,+:%)-*-%0,!)%!;%,-0,E%!;*&!37/'(03%:%)-!9!;,(A+:+-/!1%!'%!1%,)+%,?!
j)! '(:;-%0,! 1())%! 3%! )(:E,%! 1%! -(0,&! %88%'-0/&! ;*,! 37./3+'%! &0,! 0)%! 10,/%! '.(+&+%! I&+!
;(&&+E3%! +1%)-+F0%! ;(0,! -(0-%&! 3%&! :%&0,%&! 170)! :a:%! B*0>%*>%L?! $*! 1('0:%)-*-+()!
-%'.)+F0%! 10! :(03+)%-! ;%,:%-! 1%! 1/-%,:+)%,! 3*! 2+-%&&%! 1%! 37%*0! >,k'%! 9! 0)%! '(0,E%!
17/-*3())*>%!I*))%A%!"L?!

! l8+)! 1%! '()&%,2%,! 0)%! >,*)1%! ;,/'+&+()! 1*)&! 3%&! :%&0,%&! 1%! 2+-%&&%=! +3! %&-!
+)1+&;%)&*E3%! 1%! ,%:;3+,! 17%*0! 10! ,(E+)%-! 3%! :(03+)%-! *2*)-! -(0-%! 0-+3+&*-+()! I%)! 8*+&*)-!
*--%)-+()!1%!)%!;*&! 3*+&&%,!1%!E033%!17*+,!F0+!;(0,,*+-! 8*0&&%,! 3*!:%&0,%!1%!8*+E3%&!2+-%&&%&L?!
4%'+!;%,:%-!17/3+:+)%,!1%&!%,,%0,&!10%&!*0A!1+88/,%)'%&!1%!;,%&&+()!(&:(-+F0%!%)-,%!37%*0!1%!
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OP!

3*!,+2+6,%!%-!3%!:(03+)%-?!l;,6&!'.*F0%!B*0>%*>%=!+3!%&-!+)1+&;%)&*E3%!1%!3*2%,!37*;;*,%+3!*2%'!
0)%!&(30-+()!1+30/%!17*'+1%!*'/-+F0%!I2+)*+>,%!E3*)'L!*8+)!1%!3+:+-%,!3*!;,(3+8/,*-+()!17*3>0%&!
%-! 3%! 1/;d-! 1%! :*-+6,%&! :+)/,*3%&! F0+! ;(0,,*+%)-! (E&-,0%,! 37*A%! 1%! ,(-*-+()! 10! '(:;-%0,?!
4%--%!(;/,*-+()!1%!-,%:;*>%!1(+-!10,%,!;30&+%0,&!.%0,%&?!R(0,!'%!F0+!%&-!10!&-('U*>%=!+3!8*0-!
;,%)1,%!&(+)!1%!E+%)!2+1%,!3%!:(03+)%-?!!

C" D6E*2,88'9'+#%&'(%0$23'$3'(%

! l8+)! 1%! 1/-%,:+)%,! 3%! 1/E+-! '+,'03*)-! 1*)&! 3*! &%'-+()! '.(+&+%=! +3! %&-! )/'%&&*+,%! 1%!
'*3'03%,!1*)&!0)!;,%:+%,!-%:;&!3%&!1/E+-&!0)+-*+,%&!&0,!'.*'0)%!1%&!2%,-+'*3%&!;0+&=!3%!1/E+-!
>3(E*3!%)!+)-/>,*)-!'%&!1/E+-&!0)+-*+,%&!&0,!3*!3*,>%0,!1%!3*!&%'-+()?!!
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,0+&&%33%:%)-!1%&!%*0A?!$7/'*,-!%)-,%!3%&!MY!1%!/'-(($+)%%-!1%!0"11'((')!%&-!:(+)&!&+>)+8+'*-+8?!

! ^)! '(:;*,*)-! 3%&! ,/&03-*-&! (E-%)0&! ;*,! 2/,+8+'*-+()! 10! E+3*)! .D1,+F0%! *2%'! '%0A!
'*3'03/&! 9! 37*+1%!1%&! +&(.D6-%&! 8+'-+8&=! 3%&! (,1,%&!1%!>,*)1%0,&! &()-! 3%&!:a:%&!;(0,! 37*))/%!
OP"_?!R(0,!OP"O=!+3!;*,*c-!+:;(,-*)-!1%!)(-%,!F0%!3*!2*3%0,!,%-,(02/%!*0!!("-!%&-!&0;/,+%0,%!9!
'%33%!'*3'03/%!%)!OP"_!;*,!2/,+8+'*-+()!10!E+3*)?!4%3*!)7%&-!;*&!'(./,%)-!/-*)-!1())/!F0%!&0,!
0)! &(3! &%'=! 37%*0! ;%0-! &7+)8+3-,%,! 1*2*)-*>%! F0%! &0,! 0)! &(3! .0:+1%?!4%--%! %,,%0,! )7*;;*,*c-!
;30&!&0,!3%!:(163%!8+'-+8?!!

! 4%;%)1*)-=!3%&!,/&03-*-&!(E-%)0&!*2%'!'%--%!:/-.(1%!&()-!-,6&!-./(,+F0%&!%-!1/'(03%)-!
170)%!%&-+:*-+()!1%&!45!&0,!1%&!:+3+%0A!)()!1/',+-&!;*,!Y*)!e%!4.(r?!l+)&+=!:*3>,/! 3%0,!
'(./,%)'%!%)-,%N%0A=!+3!&%!;%0-!F0%!3%0,!%&-+:*-+()!&(+-!%,,()/%?!!

!



!
!

"#!

!

!"#$%&'()*'+,$%-&.'".,/012&.'3&'45'65447&'3&'+,852'&2'3&'9,/13&.'



!
!

"$!

!

!"#$%&'(:*'+,$%-&.'".,/012&.'.$%'4&.'%7.&%6&.'3&'9,/13&.'&2'3&'+,852';56&<'4&'<5854'3=>%-5805?



!
!

"#!

!" #$%&'()'*+,-.'(+/-'%&'01%+/'23(,14)&'

• $%&'()*!+*)!,-).'/&/)!

! 0*)! 1&'1.')! +2345! */! +2346! 7%/*,&%%.*''*)! 8! '2-19*''*! +*)! ):.);<&))7%);=*,)&%/)!
&=&7*%/!-/-!*>>*1/.-)!?&,!@A!0*!B.*%&%>>!':,)!+.!?,-1-+*%/!)/&C*A!0*)!).,>&1*)!+*)!)DE!&(&%/!
-/-! F:+7>7-*)! ?&,! '2-'7F7%&/7:%! +*! '&! G:%*! +,&7%-*! ?&,! '*! 1&%&'! +2H,<&%(&! */! '*! 1&'&C*! +*!
'27F&C*! ,&)/*,! &(&%/! -/-! ,-&I.)/-J! 345! */! 346! :%/! -/-!F7)*! 8! I:.,! 1:FF*! ?,-)*%/-! +&%)! '*!
/&<'*&.!KA!!

!"#$%"&'()'*!+'%,'*!-'.%/'0&",1%'/2&/3#"//4536%1/"5,'

! L':/! 4:,,*''*)! @7''&+&! D*/''&%)!
345! 346! 345! 346! 345! 346! 345! 346!

$=*1!
H,<&%(&!

M!N#O!PPQ! M!"KQ!O#O! R!K"O!PQ#! R!O"O!"RR! M"!ONR!QNS! MM!NPQ!SPR! MN!KOP!NOK! M"!SNP!MR#!

T&%)!
H,<&%(&!

M!N#O!MRR! M!"SP!SMK! R!O"R!OO"! R!QNK!RMS! MR!SOP!MKN! MQ!PR"!OS"! MP!QP"!RO"! MO!OKM!PPO!

! 0*! )7F?'*! ,-&I.)/*F*%/!+*! '27F&C*! ,&)/*,! +*)! 7):9(U/*)! ?,:=:V.*!+*)!F:+7>71&/7:%)!
+&%)! 1*)! 1&'1.')! -/&%/! +:%%-! V.*! '*)! ,-).'/&/)! :</*%.)! &.! !"#$! ):%/! F:+7>7-)A! W! %&$""'()!
'2-=&?:/,&%)?7,&/7:%!&.CF*%/*J!1*17!)2*X?'7V.*!?&,!.%*!):.);-=&'.&/7:%!C':<&'*!+*)!).,>&1*)!
+&%)!'*!?,-1-+*%/!1&'1.'A!

! 0*!/&<'*&.!#!,&))*F<'*!'*)!+:%%-*)!+2-=&?:/,&%)?7,&/7:%!*/!+*!?'.7*)!<,./*)!1&'1.'-*)!
).,!'*)!G:%*)!?*,F-&<'*)!+.!F&))7>!+.!@&+,*);L:,:%&/A!0*)!1&'1.')!:%/!-/-!-/*%+.)!&.!+*'8!
+*)! >,:%/7U,*)!+*)! ,-)*,=*)!%&/.,*''*)! *%! 1:%)7+-,&%/! V.*! /:./*)! '*)!?'.7*)! )2&<&//&%/! ).,! '*!
F&))7>!Y&,)/7V.*!&=&7*%/!.%!*X./:7,*!1:FF.%!&.!%7=*&.!+*!'&!4Z/!*%/,*!67&!*/!E7''*>,&%19*;
+*;L:%>'*%/![&%%*X*!P\A!!

! 0*)! 1&'1.')! +27%>7'/,&/7:%! +&%)! '*! Y&,)/! :%/! -/-! -/&<'7)! *%! >&7)&%/! )7F?'*F*%/! '&!
+7>>-,*%1*! *%/,*! '&! ?'.7*! <,./*! 1&'1.'-*! */! '2-=&?:/,&%)?7,&/7:%! ,-*''*A! 3)/! ):.);*%/*%+.*!
'29(?:/9U)*!V.*! /:./*! '2*&.!?,-17?7/&%/! ).,! '*)! G:%*)! 1&'1&7,*)! ,*I:7%/! '*! ,-)*&.!Y&,)/7V.*J! 7'!
%2(! &! ?&)! +2-1:.'*F*%/! +*! ).,>&1*! I.)V.28! '&! ,7=7U,*A! L*//*! 9(?:/9U)*! *)/! F7)*! *%! +->&./!
.%7V.*F*%/!*%!1&)!+*!/,U)!>:,/*)!?,-17?7/&/7:%)A!

!"#$%"&'7)'*!+8'*!-'%,'+9'.%/':25%/';%1<="#$%/'

)DE! 345![F"\! 346![F"\! 5D![F"\! ]%>7'/,&/7:%!Y&,)/![F"\!
L:,:%&/! #!ONS!KNM! P!"Q#!P"M! M"!QNK!NKK! N!POK!KNP!
@7''&+&! R!NQO!SPR! M!#PP!OMP! O!M"O!MPP! R!MNS!PSQ!
D*/''&%)! R!S"P!PMM! R!QQQ!PP#! "!ORN!ORN! M!ORO!SOS!

!



!
!

OQ!

! 0*!=:'.F*!/:/&'!+2*&.!?,-17?7/-!).,!'*)!G:%*)!?*,F-&<'*)!)2-'U=*!8!RQ!SQQ!QQQ!F"!?&,!
&%A!0*!=:'.F*!+2*&.!,-*''*F*%/!-=&?:/,&%)?7,-!*)/!+2*%=7,:%!MM!RQQ!QQQ!F"A!L2*)/!&7%)7!?,U)!
+*!ON!^!+*!'2*&.!V.7!)*,=7,&7/!8!'2&'7F*%/&/7:%!+.!,-)*&.!Y&,)/7V.*A!!

! 3%! 1:%)7+-,&%/! .%*! 1:%):FF&/7:%! +:F*)/7V.*! V.:/7+7*%%*! +*! RQQ!'_?*,):%%*J! '&!
1&?&17/-!/9-:,7V.*!+*!,*%:.=*''*F*%/!+*!1*//*!%&??*!&??,:19*,&7/!'*)!M"Q!QQQ!9&<7/&%/)A!L*'&!
,*?,-)*%/*!+:%1!.%!*%I*.!-1:%:F7V.*!+*!/&7''*A!!

• E-,7>71&/7:%!+.!1&'1.'!`!<7'&%!9(+,7V.*!).,!'*!)DE!+*!%&$""'()!

! $>7%! +*! =-,7>7*,! '*! ,-).'/&/! :</*%.! 17;+*)).)J! 7'! ?&,&a/! I.+717*.X! +*! ,-&'7)*,! '*! <7'&%!
9(+,7V.*!+.!DE!+*!%&$""'()A!T7!'*)!+:%%-*)!+*!?'.7*)!%*//*)!&=&7*%/!-/-!+7)?:%7<'*)!).,!'*!DE!
+*!*+""','J!7'!&.,&7/!-C&'*F*%/!>&''.!*%/,*?,*%+,*!1*!/,&=&7'A!!

!"#$%"&'>?)'94$"5'@A.140&%'.&'/9B'.%'9%,$$"5/'

! ]%/*,&%%.*'! &%%-*!9(+,:!RQM"!
[,&F*%-*!8!.%*!F:(*%%*!

7%/*,&%%.*''*\!
! 5D! 345! 346! 5b!
DE!/:/&'!! RP!N"N!QQS! MP!QP"!RO"! MO!OKM!PPO! MM!K#Q!MKO!
5*,F-&<'*! "!ORN!ORN! R!S"P!PMM! R!QQQ!PP#! !

! 0*! /&<'*&.!MQ! ,*?,*%+! '*)! =&'*.,)!F:(*%%*)! 7%/*,&%%.*''*)! +2345J! 346! */! 5D! &7%)7!
V.*! '&! =&'*.,! +*! ?'.7*! %*//*! +*! '2&%%-*! 9(+,:':C7V.*! RQMR;RQM"! ,&F*%-*! 8! .%*! =&'*.,!
7%/*,&%%.*''*! ['*)! 19,:%7V.*)! +*! 9&./*.,)! +2*&.! -/&%/! /,:?! 1:.,/*)J! 7'! *)/! 7F?:))7<'*! +*!
,-&'7)*,!+*)!F:(*%%*)!7%/*,&%%.*''*)\A!0*!FZF*!1:*>>717*%/!1:,,*1/7>!V.*!1*'.7!./7'7)-!+&%)!'*!
1&'1.'! +*! '&! ?'.7*! <,./*! 8! ?&,/7,! +*)! 7):9(U/*)! *)/! ./7'7)-A! L*17! *)/! .%*! ):.,1*! +*! C,&%+*!
7F?,-17)7:%!`! 7'! (! &! '*! 1.F.'! +*! '2*,,*.,! +*! '&! 1:.,<*! +*! /&,&C*! *%! 9&./*);*&.X! */! +*!
'2&??,:X7F&/7:%!+.!1:*>>717*%/!1:,,*1/7>!+*)!?'.7*)!%*//*)!8!1*'.7!+*)!?'.7*)!<,./*)A!!

! 0&!+7>>-,*%1*! *%/,*! '&! 5D! */! '&! 5b! *)/! +*! MN!SOO!KRR!F"A!L*17! 1:,,*)?:%+! &.X!?*,/*)!
C':<&'*)! ).,! '*! <&))7%! =*,)&%/A! H%*! >:7)! '2-=&?:/,&%)?7,&/7:%! ?,7)*! *%! 1:F?/*J! 7'! ,*)/*! .%!
=:'.F*!+*!M!MS"!QO#!F"![):7/!.%*!7%>7'/,&/7:%!&%%.*''*!+*!"P!'_)\!V.7!1:,,*)?:%+,&7/!&.!=:'.F*!
7%>7'/,-!+&%)!'*!Y&,)/!8!'2-19*''*!+.!DEA!L*//*!=&'*.,!*)/!/,U)!?,:19*!+.!+-<7/!+*!?*,/*!F:(*%!
1&'1.'-! ?'.)! 9&./! C,c1*! &.X! 19,:%7V.*)! +*! ?'.7*)! %*//*)! 7)).*)! +*)! )/&/7:%)! +*! ).7=7!
'7F%7F-/,7V.*A!

! 0&! ):FF*! +*)! ?*,/*)! ).??:)-*)! +*)! G:%*)! ?*,F-&<'*)! ?,-)*%/*)! ).,! '*)! )DE! +*!
*+""','!*/!+*!%&$""'()!*)/!+*!"!NKM!OQS!F"A!L*!=:'.F*!*/!1*'.7!1&'1.'-!&.;+*)).)!):%/!+&%)!.%!
:,+,*!+*!C,&%+*.,!&))*G!)7F7'&7,*!F&7)!7'!*)/!7F?:))7<'*!+*!1:%1'.,*!V.&%/!8!'&!=&'7+7/-!+*!1*)!
,-).'/&/)! /,U)! /9-:,7V.*)A!L*?*%+&%/J! 7')! )*F<'*%/! /:./!8! >&7/! ':C7V.*)!*%!1:%)7+-,&%/!V.*! '*!
Y&,)/!?*./!&.))7!=*%7,!)*!=7+&%C*,!+&%)!'*!1:.,)!+2*&.J!%:/&FF*%/!&.!%7=*&.!+*!'&!?*,/*!*%!
1&)!+*!>:,/*)!?,-17?7/&/7:%)A!$7%)7J!1*!=:'.F*!+2&??:,/!&.,&7/! /*%+&%1*!8!>&7,*!&.CF*%/*,! '*!
=:'.F*!+*!?'.7*!%*//*!*/J!&7%)7J!F7%7F7)*,!'*)!=:'.F*)!&<):,<-)!?&,!'*!Y&,)/A!



!
!

OM!

5" 63/.27-&'(&-',8-)%.+.-'9'%&-'+:&-'(&'%+';<%%+0<,+.1</'+=&;'%&'6>?@A'

! 0*! /,&=&7'! &7%)7! ,-&'7)-!?&,! '*)! ,-)*,=*)!%&/.,*''*)!+*!L:%&/! */!+*!b:9U+*)!%-1*))7/*!
+*)! F:(*%)J! /&%/! 9.F&7%)! V.*! >7%&%17*,)J! ?:.,! Z/,*! ?*,?-/.-A! d&%)! 1*//*! :?/7V.*J! '*!
+-=*':??*F*%/! +*! ?&,/*%&,7&/)! &=*1! +*)! &1/*.,)! ':1&.X! +*! '2*&.! 1:FF*! '*! T@DE4! *)/!
7%+7)?*%)&<'*A!L*17!?*,F*/!8!'&!>:7)!+*!>&7,*!C&C%*,!*%!=7)7<7'7/-!'*!?,:I*/!*/!&.))7!+*!F:<7'7)*,!
+*)! F:(*%)! ?:.,! .%*! ?,:/*1/7:%! +*! '&! G:%*! =:7,*! .%*! *X?':7/&/7:%! +*! '&! ,*)):.,1*A! 3%!
?,:/-C*&%/!1*//*!,*)):.,1*J!'*)!,-)*,=*)!+.!F:%/!L:,:%&/!,*%>:,1*%/!'*.,!7F&C*!*/!&>>7,F*%/!
'8!/:./*!'*.,!./7'7/-A!!

! $>7%! +2-/&<'7,! &=*1! '*! )(%+71&/! F7X/*! +.! <&))7%;=*,)&%/! +*! '&! 4Z/! '*)! &X*)! +2.%*!
1:''&<:,&/7:%!8! ':%C!/*,F*!&=*1! '*)!,-)*,=*)!%&/.,*''*)!+*!L:%&/!*/!+*!b:9U+*)J!.%!,&??:,/!
,*?,*%&%/!'*)!-'-F*%/)!1:%%.)!8!1*!I:.,!&./:.,!+.!F&))7>!+.!@&+,*);L:,:%&/!&!-/-!,-+7C-A!!

B" C&',+DD<,.'9'E'C&',8-&+)'*+,-.14)&'()'F+--1G'()'H<,</+.I'

! D*&.1:.?!+*!1:%%&7))&%1*)!1:%1*,%&%/! '&!C-:':C7*!*/! '29(+,:':C7*!+.!F:%/!L:,:%&/!
:%/!-/-!&11.F.'-*)!&.!>.,!*/!8!F*).,*!+2-/.+*)!F*%-*)!).,!'*!)*1/*.,A!$7%)7J!&>7%!+*!?,-)*%/*,!
&.! T@DE4! '2&=&%1*F*%/! 1:%1,*/! +*! '2-/&/! +*)! 1:%%&7))&%1*)J! .%! ,&??:,/! )(%/9-/7V.*! &! -/-!
,-+7C-A!!!

! 02&X*!F&I*.,!+*! ,-+&1/7:%!+.! ,&??:,/! -/&7/! '2-/.+*!+*! '&!?:))7<7'7/-!+2*X/,&1/7:%!+*)!
*&.X! Y&,)/7V.*)! *%! =.*! +2.%*! *X?':7/&/7:%! ?:.,! '2&'7F*%/&/7:%! *%! *&.! ?:/&<'*! +.! <&))7%!
+-F:C,&?97V.*!+*!5,&+*)A! ]'! )2&C7))&7/!-C&'*F*%/!+27+*%/7>7*,! '*)!G:%*)!+*!=.'%-,&<7'7/-!+.!
,-)*&.!Y&,)/7V.*!&>7%!+*!?,:/-C*,!'&!,*)):.,1*A!!

! 5:.,!1*!>&7,*J!'*)!/,&=&.X!,-&'7)-)!?&,!'*!D6B@!?:,/&%/!).,!'2-/.+*!+.!,-)*&.!Y&,)/7V.*!
+*)!L:,<7U,*)! [!" !,>'7C*,!bAJ! RQQO\J!F&7)! &.))7! ).,! +*)! +:1.F*%/)! ?'.)! C-%-,&.X! +-/&7''&%/!
+&=&%/&C*! '*)!F-/9:+:':C7*)! 8!F*//,*! *%!e.=,*! [D&Y&':f71G!@AJM###!g!!" !,>'7C*,!bAJ! RQQ#J!
RQMQ\!:%/!-/-!./7'7)-)!1:FF*!).??:,/A!!

! $7%)7J!>7C.,*%/!+&%)!'*!,&??:,/!.%*!?,-)*%/&/7:%!C-%-,&'*!+2.%!F&))7>!Y&,)/7V.*!&=*1!
%:/&FF*%/! )*)! 1&,&1/-,7)/7V.*)! */! ):%! >:%1/7:%%*F*%/! F&7)! &.))7! '&! +-F&,19*! C-%-,&'*!
+2-/.+*! +2.%! Y&,)/! *%! V.&/,*! ?9&)*)!`! 7+*%/7>71&/7:%J! 1&,&1/-,7)&/7:%J! +-F:%)/,&/7:%! */!
?,:/*1/7:%!+*!'&!,*)):.,1*A!3%!:./,*!>7C.,*!'27%=*%/&7,*!+*)!1:%%&7))&%1*)!*%!1*!V.7!1:%1*,%*!
'&! C-:':C7*! */! '29(+,:':C7*! +*! '&! G:%*! +2-/.+*A! 5:.,! >7%7,J! ):%/! ?,-)*%/-*)! '*)! ?*,)?*1/7=*)!
+2-/.+*)!8!F*%*,!?:.,!&,,7=*,!&.X!:<I*1/7>)!&%%:%1-)!?'.)!9&./A!!

! 0*)!).7/*)!'*)!?'.)!7F?:,/&%/*)!8!F*%*,!)*F<'*%/!Z/,*!`!!

; +-/*,F7%*,! '*! +-<7/! *%! 17,1.'&/7:%! *%! -/7&C*! +&%)! '&! ,7=7U,*! ):./*,,&7%*! +2-(.
/#0(&0.g!

; +-/*,F7%*,!'*!?:7%/!+*!,-).,C*%1*!+*)!*&.X!17,1.'&%/!+&%)!'&!,7=7U,*!):./*,,&7%*!
+2-(./#0(&0!8!'2&7+*!+*!>'.:,*)1-7%*!:.!?&,!.%!).7=7!+.!4$L!*%/,*!E7''*>,&%19*;
+*;L:%>'*%/!*/!5,&+*)!g!



!
!

OR!

; 7+*%/7>7*,!'&!?,:=*%&%1*!+*)!*&.X!V.7!).,C7))*%/!8!67&!?&,!&%&'()*!+*!'&!)7C%&/.,*!
7):/:?7V.*!g!

; =-,7>7*,! '&! ?,-)*%1*! +*! '&! ?*,/*! *%/,*!*+""','! */! %&$""'()! ?&,! /,&h&C*! &,/7>717*'!`!
).7=7!+*!'&!?:''./7:%!&G:/-*!*/!?9:)?9:,-*!g!

; ?,-17)*,! '&! C-:':C7*! +.! F&))7>! ?&,! '&! ,-&'7)&/7:%! +*! 1:.?*)! C-:':C7V.*)! +.!
)(%1'7%&'!+*!E7''*>,&%19*A!!!

! 0*)!G:%*)!'*)!?'.)!=.'%-,&<'*)!):%/!'*)!).7=&%/*)!`!!

; >:,F&/7:%)! 1&'1&7,*)! &>>'*.,&%/! ).,! '*!F&))7>!+.!F:%/!L:,:%&/! ).,! '*)V.*''*)! '*!
?&)/:,&'7)F*!*)/!?&,/71.'7U,*F*%/!+-=*':??-!g!

; ,7=7U,*!+*!b:9U+*)!V.7!).<7/!+*)!?,*))7:%)!F.'/7?'*)!`!?&)/:,&'7)F*!*%!&'/7/.+*J!
,*I*/! &%/9,:?7V.*)!+7>>.)!+*)!=7''&C*)J! ,*I*/!+*! '&!F71,:1*%/,&'*!9(+,:-'*1/,7V.*!
?:.=&%/!&'/-,*,!'&!V.&'7/-!+*)!*&.X!g!

; 1&?/&C*! ?:.,! '2&'7F*%/&/7:%! *%! *&.! ?:/&<'*! +.! =7''&C*! +*! 67&! ).I*/! 8! +*)!
?:''./7:%)!&%/9,:?7V.*)!&117+*%/*''*)A!!

J" C&-'+:&-'(&'%+';<%%+0<,+.1</'+=&;'%&'6>?@A'

! T.7/*! 8! '&! ,-.%7:%!:,C&%7)-*! &=*1! '*!+7,*1/*.,!+.!T@DE4! '*! MO! &:i/! RQMOJ!?'.)7*.,)!
&X*)!+*!/,&=&7'!:%/!?.!Z/,*!F7)!*%!-=7+*%1*!`!

; :,C&%7)&/7:%! +2.%*! ,-.%7:%! &=*1! '*! T7=:F! +.! L:%>'*%/J! &1/*.,! ?,7%17?&'! +*! '&!
C*)/7:%!+*)!*&.X!+.!<&))7%!+-F:C,&?97V.*!+*!5,&+*)!g!

; ,-1.?-,&/7:%! +*)! +:%%-*)! 3dj! +*! '&! )/&/7:%! +*! ).7=7! F-/-:,:':C7V.*! +*!
b:9U+*)!g!

; ,-&'7)&/7:%! +*! I&.C*&C*)! ).,! '*! !'""'(! 8! '2&7+*! +2.%! 1:.,&%/:FU/,*! F7)! 8!
+7)?:)7/7:%!?&,!'*!T@DE4!g!

; &7+*! /*19%7V.*! 8! '2&1V.7)7/7:%! +2.%! 1:%+.1/7FU/,*! ?:.,! '&! ,-&'7)&/7:%! +*!
I&.C*&C*)!&.!)*'A!!

! '



!
!

O"!

H</;%)-1</'

! L*//*!-/.+*!9(+,:':C7V.*!+*!'&!=&''-*!+.!!'""'(!&!?*,F7)!+2-/:>>*,! '*!<7'&%!9(+,7V.*!
+*! '&! G:%*! 8! ?&,/7,! +*)! +:%%-*)! 8! +7)?:)7/7:%!`! '7F%7C,&FF*)J! 19,:%7V.*)! +*! ?'.7*)! */!
7):9(U/*)A!

! d&%)! .%!?,*F7*,! /*F?)J! '2&%&'()*! +*)! 9(+,:C,&FF*)! ).,! 19&1.%!+*)! ):.);<&))7%);
=*,)&%/)! &! ?*,F7)! +*! F*//,*! *%! -=7+*%1*! '&! ,-?:%)*! )?-17>7V.*! +*! 1*)! +*,%7*,)! 8! +*)!
?,-17?7/&/7:%)! '7V.7+*)!:.! ):'7+*)A!02-=&'.&/7:%!+*)!+-<7/)!+*! 1,.*! */!+2-/7&C*! &! -/-! ,-&'7)-*!
?&,!'*1/.,*!+7,*1/*!).,!'*)!9(+,:C,&FF*)A!0&!?'.7*!%*//*!&!-/-!*)/7F-*!*%!)2&??.(&%/!).,!'*)!
1:.,<*)! +*! /&,&C*! ,-&'7)-*)! ':,)! +*! ?,-1-+*%/)! )/&C*)A! 0&! ?,-)*%1*! +2.%*! ?*,/*! *%/,*! '*)!
)/&/7:%)!+*!*+""','!*/!+*!%&$""'()!&!-/-!1:%>7,F-*A!0:,)!+*!>&7<'*!-/7&C*J!):%!+-<7/!*/!+*!'2:,+,*!
+2.%*!1*%/&7%*!+*! '7/,*)!?&,!)*1:%+*A! ]'! *)/! 1*?*%+&%/!+7>>717'*!+2*X?'7V.*,!&=*1!?,-17)7:%! '*!
F:+*!+*!>:%1/7:%%*F*%/!+*!1*''*;17!':,)V.*!+*)!?,-17?7/&/7:%)!&??&,&7))*%/A!T&%)!+:./*J!1*//*!
?*,/*!)*!/,&%)>:,F*!*%!>.7/*!':,)V.*!'*!)()/UF*!Y&,)/7V.*!F:%/*!*%!19&,C*A!!

! 3%).7/*J!'*!<7'&%!9(+,7V.*!).,!19&V.*!):.);<&))7%;=*,)&%/!&!-/-!,-&'7)-!&>7%!+2*)/7F*,!
'*)! 1:*>>717*%/)!+*! ,.7))*''*F*%/!F&7)! &.))7J! ?:.,!=-,7>7*,! '&!?,-)*%1*!+*! 1*//*!?*,/*!?&,!.%!
&./,*! F:+*! +*! 1&'1.'A! 3%! 1:%)7+-,&%/! '2*%)*F<'*! +.! DE! +*! %&$""'()J! '*! 1:*>>717*%/! +*!
,.7))*''*F*%/!*)/!+*!QJ"PA!]'!*)/!+*!QJNO!+&%)!'*!DE!+*!1#00&""&)!*/!?,:19*!+*!M!&.!!"#$J!DE!'*!
?'.)!*%!&'/7/.+*A!0*!DE!+*!%&$""'()!?:))U+*!.%*!'&,C*!G:%*!1&'1&7,*!).,!'&V.*''*!'2*&.!)27%>7'/,*!
+7,*1/*F*%/!g!1*17!*X?'7V.*!'*!>&7<'*!1:*>>717*%/!,*/,:.=-A!3%!&'/7/.+*J!'*!>:,/!1:*>>717*%/!!/,:.=-!
&!1:%+.7/!8!.%!19&%C*F*%/!+*!,&7):%%*F*%/!?:.,!-/&<'7,!.%*!1:,,*1/7:%!+.!F:+U'*!+*!@-/-:!
j,&%1*!?&,!.%*!7%/*,?:'&/7:%!*%/,*!/,:7)!?:7%/)![+:%/!.%!>71/7>J!7)).!+*!1&'1.')!/9-:,7V.*)\A!d*!
1*//*!F&%7U,*J! '2:,+,*! +*! C,&%+*.,! +*)! 1:*>>717*%/)! +*! ,.7))*''*F*%/! *)/! '*!FZF*! V.*! 1*.X!
7)).*)!+*)!+:%%-*)!,-*''*)A!L*!/,&=&7'!&!?*,F7)!+*!=&'7+*,!'*)!,-).'/&/)!:</*%.)!?&,!'2&%&'()*!
+*)!19,:%7V.*)!,-*''*)A!!

! 3%).7/*J!'&!,-&'7)&/7:%!+.!<7'&%!9(+,7V.*!).,!'*!F&))7>!+.!F:%/!L:,:%&/!&!+:%%-!.%*!
*)/7F&/7:%!+*!'&!V.&%/7/-!+2*&.!+7)?:%7<'*!?:.,!.%*!?:/*%/7*''*!&'7F*%/&/7:%!*%!*&.!?:/&<'*!
+.! <&))7%! +-F:C,&?97V.*! +*! 5,&+*)A! 0&! ,*)):.,1*! *)/! +*! '2:,+,*! +*! M"Q!QQQ!9&<7/&%/)!
+-)*,=&<'*)!&=*1!.%*!1:%):FF&/7:%!V.:/7+7*%%*!+*!+*.X!1*%/)!'7/,*)A!d*!1*!1&'1.'!&!-F*,C-!
.%*!,->'*X7:%!).,! '*)!&1/7:%)!8!F*%*,!?:.,!-=&'.*,!?,-17)-F*%/! '&!,*)):.,1*!&7%)7!V.*!?:.,!
1&,&1/-,7)*,!&.!F7*.X!'*!,-)*&.!Y&,)/7V.*!+&%)!'*!<./!+*!'*!?,:/-C*,A!!

! $7%)7J! +*! %:F<,*.X! /,&=&.X! ,*)/*%/! 8! >&7,*! 1:%1*,%&%/! ?,7%17?&'*F*%/! '&! C-:':C7*!
?:.,! 1:F?,*%+,*! '*! >:%1/7:%%*F*%/! C-%-,&'! +.! ,-)*&.! Y&,)/7V.*! +.! F:%/! L:,:%&/A! d*)!
-/.+*)!?'.)!?,-17)*)!).,! '&!1:%/,7<./7:%!:.!%:%!+*! '&! ,7=7U,*!+2k=:'!+:7=*%/!Z/,*!-C&'*F*%/!
,-&'7)-*)!&>7%!+*!+-'7F7/*,! '*!DE!+2&'7F*%/&/7:%!+.!Y&,)/A!3%>7%J!,*)/*!8!-=&'.*,! '*!,l'*!+*!'&!
>&7''*!+*!@-,*%)!V.7!,*1:.?*!'*!!'""'(!*%/,*!'*)!)/&/7:%)!+*!%&$""'()!*/!+*!L:%&/A!!!

!



! OO!

K&,-D&;.1=&-'
! 0*!?,-)*%/!/,&=&7'!&!?*,F7)!+*!F7*.X!1:F?,*%+,*!'*!>:%1/7:%%*F*%/!9(+,:':C7V.*!+*!
'&! ,-C7:%! 1:%)7+-,-*J! F&7)! %*! 1:%)/7/.*! ?&)! .%! &<:./7))*F*%/A! L*,/&7%)! &)?*1/)! F-,7/*%/!
+mZ/,*!&>>7%-)J!=:7,*!=&'7+-)J!+m&./,*)!%m:%/!?&)!-/-!&<:,+-)!*/!,*)/*%/!8!*X?':,*,!`!

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

! 0*)! 1:.,<*)! +*! /&,&C*! )*! +:7=*%/! +2Z/,*! =-,7>7-*)! )&%)! 1*))*! 1&,! *''*)! ?*.=*%/! Z/,*!
F:+7>7-*)!).7/*!8!.%!19&%C*F*%/!+.!?,:>7'!*%!/,&=*,)!+*!'&!,7=7U,*!8!?,:X7F7/-!+*!'&!)/&/7:%!+*!
).7=7!'7F%7F-/,7V.*A!H%*!&//*%/7:%!?&,/71.'7U,*!+*=,&!Z/,*!?:,/-*!8!'&!)/&/7:%!+*!L:%&/!V.7!%*!
?,-)*%/*!V.*!?*.!+*!?:7%/)!+*!F*).,*J!*/!1*17!).,!.%*!&F?'7/.+*!+*!F&,%&C*!/,U)!>&7<'*A!0*!
/,&=&7'!?,-)*%/-!+&%)!'*!/&<'*&.!MM!*)/!+:%1!8!>&7,*A!

!"#$%"&'>>)'C"&D%"D%/'E'1="$4/%1'

! L':/! 4:,,*''*)! @7''&+&! D*/''&%)! L:%&/!
L:F?'-/*,!*%!<&))*);*&.X! ! !!! !! !! !!!!
L:F?'-/*,!*%!9&./*);*&.X! !! !! !!!! !!!! !!! 

E-,7>7*,! !! !!! !! !! !!!
!!!!!!!!!!-.,'/)'!0!!!! 0!#%)%'!)'!1%2#%2*.!!

! 0!3+$,'+,'!+$!('4!!
!0!3+$,'+,'!+$!('4!#$!5#$%+/*#67*%'!
!0!3+$,'+,'!+$!6#$42/'*!

! 0*)! ):%+*)!+*=,:%/!&.))7!Z/,*!=-,7>7-*)J! *%!?&,/71.'7*,! '*)!<&7))*)!+*! /*%)7:%)! ).,! '*)!
?7'*)!?:.,!'7F7/*,!&.!F&X7F.F!'*!,7)V.*!+2&<)*%1*!+*!+:%%-*)!+*!+-<7/)A!!

! 0*! F:.'7%*/! +*=,&! Z/,*! =-,7>7-! *%! >&7)&%/! '*! FZF*! I:.,! .%! I&.C*&C*! &.! )*'! */! .%!
I&.C*&C*!&.!F:.'7%*/A!!

8.#4#,2'!

! 6-)*&.!Y&,)/7V.*!+.!F:%/!L:,:%&/!

! $>7%! +*! 1&,&1/-,7)*,! '*! ,-)*&.! Y&,)/7V.*! +.! F:%/! L:,:%&/! */! +*! 1:F?,*%+,*! ):%!
>:%1/7:%%*F*%/J! +*)! -/.+*)! &??,:>:%+7*)! +*! '&! C-:':C7*! +:7=*%/! Z/,*! F*%-*)J! +:%/!
%:/&FF*%/!`!!

; ':1&'7)*,!'2*X./:7,*!+*!'&!,-).,C*%1*!+*!67&!g!
; =&'7+*,! '&! 1:%%*X7:%! +*! '&! ?*,/*! *%/,*! *+""','! */! %&$""'()! &=*1! '&! ,7=7U,*!

):./*,,&7%*!+*!'&!C,://*!+2-(./#0(&0.?&,!/,&h&C*!&,/7>717*'!+*)!F&/7U,*)!&G:/-*)!*/!
?9:)?9:,-*)J!*/!&7%)7!-/&<'7,!'&!=.'%-,&<7'7/-!,-*''*!+*!'&!,*)):.,1*!g!

; ,-&'7)*,! +*)! 1:.?*)! C-:':C7V.*)! ?,-17)*)! *%! &F:%/! */! *%! &=&'! +.! =7''&C*! +*!
b:9U+*)! ?:.,! +-'7F7/*,! '*! <&))7%! =*,)&%/! +2&'7F*%/&/7:%! +*! '&! ,-).,C*%1*! +*!
67&!g!

; ,-&'7)*,!+*)!F*).,*)!+*!+-<7/!+&%)!'&!,7=7U,*!):./*,,&7%*!+*!'&!C,://*!+2-(./#0(&0A!!!



! ON!

! j&7''*!+*!@-,*%)!

! 5:.,!1*!V.7!*)/!+.!,l'*!+*!'&!>&7''*!+*!@-,*%)J!7'!>&.+,&!7%/*,?,-/*,!'*)!19,:%7V.*)!+*!
+-<7/)!*%/,*!%&$""'()!*/!L:%&/!&>7%!+*!+-/*,F7%*,!'&!?,-)*%1*!-=*%/.*''*!+2.%*!?*,/*!:.!+2.%*!
>.7/*A!L*?*%+&%/J!*%!'2-/&/!&1/.*'!+*!'&!1:.,<*!+*!/&,&C*!+*!L:%&/J!1*!/,&=&7'!)*,&7/!<7*%!/,:?!
7F?,-17)A! ]'! *)/! +:%1! %-1*))&7,*! +*! 1:F?'-/*,! 1*)! 1:.,<*)! &=&%/! +2*%=7)&C*,! '2&%&'()*! +*)!
9(+,:C,&FF*)A!!

! d*! ?'.)J! 7'! ?:.,,&7/! Z/,*! 7%/-,*))&%/! +*! ,-&'7)*,! .%*! 1&F?&C%*! +*! F*).,*! +*!
1:%+.1/7=7/-! *%/,*! '*)! )/&/7:%)! +*!*+""','! */! +*! L:%&/! *%! 9&./*);*&.X! &>7%! +*! +-/*1/*,! '&!
?,-)*%1*!-=*%/.*''*!+2.%*!>.7/*J!F&7)!&.))7!+*!>&7,*!.%!7%=*%/&7,*![*/!.%*!V.&%/7>71&/7:%\!+*)!
,*I*/)!?:%1/.*')!+&%)!'*!1:.,)!+2*&.A!!

"426+*#4#,2'!

! 3''*!*)/!,*'&/7=*F*%/!1:F?'*X*!&.!)*7%!+.!+:F&7%*!+2-/.+*A!L*//*!1:F?'*X7/-!FU%*!8!
1*,/&7%*)!&??,:X7F&/7:%)!+&%)!'*)!1&'1.')!,-&'7)-)!I.)V.*!'8A!0*)!):'./7:%)!?,-)*%/-*)!17;&?,U)!
?*,F*//,&7*%/!+*!1:,,7C*,!V.*'V.*)!7F?,-17)7:%)!`!!

; ,*1&'1.'*,!'*)!?'.7*)!<,./*)!)*':%!'*!F:+U'*!$.,*9'(!F7)!8!I:.,![M#KM;RQMQ\!g!
; ,*1&'*,!.%!F:+U'*!*%!,*19*,19&%/!&.?,U)!+*!@-/-:!j,&%1*!+&=&%/&C*!+*!)/&/7:%)!

+*!).7=7!F-/-:,:':C7V.*!+&%)!'&!G:%*!+2-/.+*!?:))-+&%/!+*)!+:%%-*)!&%%.*''*)!
+*!?,-17?7/&/7:%!?:.,! C&C%*,! *%!?,-17)7:%!+&%)! '27%/*,?:'&/7:%!:.! 7%)/&''*,!.%*!
)/&/7:%!+*!).7=7!F-/-:,:':C7V.*!*%!&'/7/.+*!&>7%!+*!1:%%&a/,*!&=*1!?,-17)7:%)!'*)!
?,-17?7/&/7:%)!,-*''*)!g!!

; +*F&%+*,! '2&11U)! &.X! +:%%-*)! +*! '&! )/&/7:%!F-/-:,:':C7V.*! 3dj! +*!b:9U+*)!
?:.,! 1:F?&,*,! &=*1! '*)!F*).,*)! *>>*1/.-*)! &.! ?'.=7:FU/,*! +*! '&! ,-)*,=*! */J! 8!
?'.)! ':%C! /*,F*! )7! '*)! 19,:%7V.*)! ?,-)*%/*%/! ?*.! +*! +7>>-,*%1*)J! -=7/*,! &.!
?*,):%%*'!+*!'&!,-)*,=*!'*!,*'*=-!V.:/7+7*%!g!

; ,-&'7)*,!.%!).7=7!+*!/*F?-,&/.,*)!?&,!1'&))*!+2&'/7/.+*!).,!'*!=*,)&%/!*X?:)-!%:,+!
*/!1*'.7!*X?:)-!).+!&>7%!+*!C&C%*,!*%!?,-17)7:%!).,!'*)!1&'1.')!+2345!*/!+2346!*%!
7%)/&''&%/!.%!,-)*&.!+*!):%+*)!+*!/*F?-,&/.,*!)*':%!.%!/,&%)*1/!8!+-/*,F7%*,!g!

; 7%)/&''*,!.%*!)/&/7:%!+*!).7=7!F-/-:,:':C7V.*!*%!&'/7/.+*A!!

9%+:+24!;!%.+42('%!;!5#$%*!*'%6'!0!(*+,'!<=>?!

! 5'.)7*.,)! F7))7:%)! ):%/! 8! F*%*,! ?,7:,7/&7,*F*%/! ?:.,! 1:%/7%.*,! '&! 1:%/,7<./7:%! 8!
'2-/&<'7))*F*%/!+.!<7'&%!9(+,7V.*!+*!'&!=&''-*!`!!

; ,-&'7)*,!'*!/,&h&C*!8!'&!>'.:,*)1-7%*!8!?&,/7,!+*!'&!C,://*!+2-(./#0(&0.?:.,!':1&'7)*,J!
)27'! *X7)/*J! '*! ?:7%/! +*! ,-).,C*%1*! +*)! *&.X! +&%)! '&! 4Z/A! 5:.,! 1*'&J! 7'! >&.+,&!
,-?&,/7,!I.+717*.)*F*%/!+*)!>'.:1&?/*.,)!+*!':%C!+.!>'*.=*!g!

; >&7,*!+*)! I&.C*&C*)! *%!<&))*);*&.X!+&%)! '&! ,7=7U,*! ):./*,,&7%*!&>7%!+2-=&'.*,! '*!
+-<7/!+*!<&)*!*%!17,1.'&/7:%!g!!

; 1:F?'-/*,!'*)!1:.,<*)!+*!/&,&C*!*%!9&./*);*&.X!*/!*%!<&))*);*&.X!+*)!)/&/7:%)!+*!
).7=7! '7F%7F-/,7V.*)! *X7)/&%/*)! 8! '2&7+*! +*! F-/9:+*)! 1:F?'-F*%/&7,*)! &.!
F:.'7%*/!`!I&.C*&C*!&.!)*'J!1:.,&%/:FU/,*!g!



! OS!

; -=&'.*,! '*! ,l'*!+*! '&! >&7''*!+*!@-,*%)! *%! -/.+7&%/! '*)!9(+,:C,&FF*)! ! *%/,*! '*)!
)/&/7:%)!+*!%&$""'()!*/!+*!L:%&/!g!

; E-,7>7*,!'2*X7)/*%1*!+2.%*!1:%%*X7:%!*%/,*!'*!)DE!!+*!'&!9&./*;=&''-*!+2k=:'!*/!'*!
,-)*&.! Y&,)/7V.*! +.! F:%/! L:,:%&/! *%! ,-&'7)&%/! .%*! )-,7*! +*! I&.C*&C*)! ).,! '&!
G:%*! 1&'1&7,*! +*! '&! ,7=7U,*! +2k=:'! ?:.,! 7+*%/7>7*,! +2-=*%/.*''*)! ?*,/*)! */!
>.7/*)!&7%)7!V.*!,-&'7)*,!'*!?,:>7'!+*!1:%+.1/7=7/-!g!!

; +->7%7,! '&! 1&,/:C,&?97*! +*)! G:%*)! +*! =.'%-,&<7'7/-! +.! F&))7>! Y&,)/7V.*! *%! )*!
<&)&%/!).,!'&!F-/9:+*!5&?,7Y&A!

! '



! OP!

?1%+/'D&,-<//&%'
! $.! 1:.,)! +*! 1*! )/&C*J! I2&7! ?.! &C7,! *%! &./:%:F7*! &>7%! +*! ?&,/7/7:%%*,! F:%! /*F?)J!
+2:,7*%/*,! F:%! /,&=&7'! *%! ?,7:,7)&%/! +*)! /c19*)A! $7%)7J! I2&7! +-1:.=*,/! '&! 1:F?'*X7/-! V.*!
,*?,-)*%/*! '2-/.+*! +.! >:%1/7:%%*F*%/! +2.%! <&))7%;=*,)&%/! +.! >&7/! +*! )&! ?'.,7+7)17?'7%&,7/-A!
n2&7!?,7)!*%!F&7%)!+*!%:.=*&.X!':C717*')!1:FF*!o(+,&)"!*/!o(+,$11*))!V.7!F2:%/!?*,F7)!+*!
,-1.?-,*,! */! +*! /,&=&7''*,! '*)! +:%%-*)! ,*'*=-*)! ?&,! '*)! ):%+*)! p44A! 3%! ?&,&''U'*J! I2&7! ?.!
?&,/717?*,!8!+2&./,*)!&1/7=7/-)!+*!'&!,-)*,=*!+*!b:9U+*)!1:FF*!'*)!).7=7)!)17*%/7>7V.*)!:.!'&!
)*%)7<7'7)&/7:%!+.!?.<'71A!!

! n2&7! &F*%-! &.X! ,-)*,=*)! .%! ,*C&,+! %*.>! ).,! '*! ?,:I*/! &(&%/! ?*,F7)! '&! 1:,,*1/7:%! +*!
?*/7/*)! *,,*.,)! 1:FF7)*)! ?,-1-+*FF*%/A! 0*! ,&??:,/! ,-+7C-! ).,! '*! F&))7>! Y&,)/7V.*! '*.,!
)*,=7,&!+*!<&)*!+&%)!'&!1:FF.%71&/7:%!&.?,U)!+*!+7=*,)!&1/*.,)!+*!'2*&.!7F?'7V.-)!+&%)!'*!
?,:I*/!+2*X?':7/&/7:%!:.!+*!?,:/*1/7:%!+*!'&!,*)):.,1*A!!

! H%*!'7)/*!).117%1/*!+*)!/c19*)!V.*!I2&7!?.!*>>*1/.*,!&.!1:.,)!+*!1*!)/&C*!*)/!?,-)*%/-*!
+&%)!'*!/&<'*&.!MR!17;&?,U)!`!!

!"#$%"&'>F)'G4/,%'.%/',HI@%/'

! 07)/*!+*)!/c19*)!

T*F&7%*!M!
;!?,7)*!*%!F&7%!+*)!':C717*')!o(+,&)"!*/!o(+,$11*))!
;!,*'*=-!+*)!):%+*)!
;!I&.C*&C*)![D*/''&%)J!@7''&+&J!4:,,*''*)\!

T*F&7%*!R!
;!/,&1-!+*)!9(+,:C,&FF*)!
;!*X?':7/&/7:%!+*)!,-).'/&/)!
;!1:%/&1/!@-/-:!j,&%1*J!)/&/7:%)!)Y7)!['&F*)!+2*&.\J!T@DE4![?&,/*%&,7&/\!

T*F&7%*!"!
;!?:)*!-19*''*!'7F%7F-/,7V.*!)/&/7:%!L:%&/!
;!I&.C*&C*!L:%&/!
;!?,7)*!*%!F&7%!@&?]%>:![*)/7F&/7:%!+*)!'&F*)!+2*&.!<,./*)!).,!b:9U+*)\!

T*F&7%*!O!
;!+-F:%/*,!):%+*!+->*1/.*.)*!L':/!
;!I&.C*&C*!L:%&/!
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! '&!+7)):'./7:%!+*!1*,/&7%*)!?&,/7*)!+.!):.);):'![Y&,)/7>71&/7:%\!*/!&.!19*F7%*F*%/!+*)!
! *&.X!+&%)!'*)!C&'*,7*)!%&/.,*''*)!&7%)7!>:,F-*)A!

]"1/,4P4I",425'\'?,:1*)).)! ?&,/71.'7*,! +2-,:)7:%! 1:FF&%+-! ?&,! '&! +7)):'./7:%! +*)! ,:19*)!
! 1&,<:%&/-*)![1&'1&7,*)!*/!+:':F7*)\A!02*&.!+*!?'.7*!)27%>7'/,*!+&%)!'*!):'!:|!*''*!&1V.7*,/!
! +*!'2&17+7/-!%-1*))&7,*!8!'&!F7)*!*%!):'./7:%!+*!'&!,:19*!*%!)*!19&,C*&%/!*%!LpRA!

G4<54D1"<<%!`!,*?,-)*%/&/7:%!+*!'&!=&,7&/7:%!+*)!9&./*.,)!+2.%!1:.,)!+2*&.![:.!+.!%7=*&.!
! +2.%!'&1!:.!+2.%*!,*/*%.*\!*%!>:%1/7:%!+.!/*F?)A!

+%1,%/`!'7*.!:|!.%!1:.,)!+2*&.!+*!).,>&1*J!?*,F&%*%/!:.!/*F?:,&7,*J!+7)?&,&a/!%&/.,*''*F*%/J!
! *%!/:/&'7/-!:.!?&,/7*''*F*%/J!+&%)!'*!):.);):'A!

T%I,425'.%'I25,1^$%'`!)7%C.'&,7/-!F:+7>7&%/!'*!,-C7F*!+2-1:.'*F*%/!`! '*!+-<7/!%*!+-?*%+!V.*!
! +*!'&!9&./*.,!+2*&.!*%!&F:%/!+*!'&!)*1/7:%!+*!1:%/,l'*A!4:./*!F:+7>71&/7:%!+.!+-<7/!8!
! '2&=&'!)*,&!)&%)!7%>'.*%1*!).,!'2&F:%/A!!!

B&$5=1"#4$4,='\'/*,F*! ./7'7)-! ?:.,! ,*?,-)*%/*,! '*)! 1&,&1/-,7)/7V.*)! C-:':C7V.*)! */!
! 9(+,:C-:':C7V.*)!%&/.,*''*)!V.7!+-/*,F7%*%/!'&!)*%)7<7'7/-!+*)!*&.X!):./*,,&7%*)!8!'&!
! 1:%/&F7%&/7:%! ?&,! '*)! &1/7=7/-)! &%/9,:?7V.*)A! L2*)/! .%*! ?,:?,7-/-! C-%-,&'*J! %:%!
! F*).,&<'*!*/!)&%)!+7F*%)7:%A!
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Q55%M%'>)'K"1"I,=14/,40&%/'.&'<2&$45%,'\'I2%PP4I4%5,/'%,'I2&1#%'._=,"$255"D%'

!

K2%PP4I4%5,/'

._=,"$255"D%'

L%'?8>'E'?8(',2&1/'`/'

$M! DM!
QJRQQ! QJMQQ!
QJRQQ! QJMQQ!
L%'?87'E'>8(',2&1/`/'

$R! DR!
QJRNQ! QJQNQ!
QJRNQ! QJQNQ!
L%'>87'E'7',2&1/`/'

$"! D"!
QJRS#! QJQ"R!
QJRS#! QJQ"R!

 
Coefficients A et B de la relation : Vitesse de l’hélice = f (Nombre de tours de l’hélice), 

Vitesse mesurée (m/s)= A x Tours (Nb/s) + B 
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