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Par délibération, en date du 6 décembre 1972, le Conseil de la Faculté de 
Chirurgie Dentaire a arrêté que les opinions émises dans les dissertations qui lui 
seront présentées doivent être considérées comme propres à leurs auteurs et qu’il 

n’entend leur donner aucune approbation, ni improbation. 
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)K0-*)-(!Rp$f=!6+/G46)1S!

!

H/I7&/$'(')'H/I7&/$'%-+/1"4$7/4"J'0&'KL'&4'MLE'

-! X*H30(+'D0$$0)63+)2*#*8(3+>7,()(8+,-9::+8;<"):-3"!",-793?+K+

>&+,(!1)!*4,()-6+!+-(/+!1)!N0-6(40-!'3)41]6'3+-(!+(!1+!50-*!*+!1&)(()6D+!'.4(D'140]60-N0-6(4G+#!

B8/!8-!6146D'!/)*4010;478+O!8-+!*4,()-6+!*+!"!33!,'.)/+!1+!,033+(!*+!1)!6/\(+!*+!1)!N0-6(40-!

'3)41]6'3+-(!R6+(!+,.)6+!+,(!0668.'!.)/!1&)(()6D+!'.4(D'140]60-N0-6(4G+S#!

!

-! <%&E&#'3(%+'3+<&)63+>158=":-1#5>()*-?"@:;-A-11?-5%-1??+&(+<%&E&#'3(%+5(2)(20*%3+

0(+5&#'073+>B%,8%$-1#5>()*-?"@:;-B1??+K+

>&+,(!1)!*4,()-6+!+-(/+!1+!K0/*!,8.'/4+8/!*+!1)!;+-64G+!3)/;4-)1+!+(!1+,!./+34P/+,!6+1181+,!*+!

1&'.4(D'1483!*+!N0-6(40-!R,0-*);+!-&+96'*)-(!.),!JF;S#+
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+

+

!"#$%&'N')'*+,-./'0&8'<6O'&4'M>'/$'8230/#&'B(PDE'

%+!,0-*);+!.+/3+(!*+!*'6+1+/!*+,!1',40-,!4-(/)!0,,+8,+,!3),78'+,!+-!G+,(4K81)4/+!+(!+-!

.)1)(4-!08!.)/!1&'.)4,,+8/!*+,!60/(46)1+,!W!1)!/)*40;/).D4+#!

!

-! ;&R*2*$:+'3#$0*%3+

%)! 30K414('! *+-()4/+O! G)/4)K1+! *&8-! 4-*4G4*8! W! 8-! )8(/+O! .+8(! ,&)66/0d(/+! W! 1)! ,84(+! *&8-+!

4-51)33)(40-! .)/0*0-()1+O! *&8-! (/)83)(4,3+O! *&8-+! 4-51)33)(40-! .'/4]).46)1+! 08! *&8-+!

,8/6D)/;+!06618,)1+#!%+,!*+-(,!,0-(!30K41+,!)8!,+4-!*+! 1+8/!)/(4681)(40-!;/g6+!)8!%IL#!%+8/!

30K414('!.D?,4010;478+!*'.+-*!)8,,4!*+!,)!1)/;+8/O!*+!,)!10-;8+8/!+(!*+!,)!78)14('!2!

]! FOF"!33!*+!30K414('!G+/(46)1+!a!

]! FO$!33!*+!30K414('!D0/4Y0-()1+!.08/!1+,!4-64,4G+,!a!

]! FOFH!33!*+!30K414('!D0/4Y0-()1+!.08/!1+,!301)4/+,#!

%)!3+,8/+!+,(! 4-*4G4*8+11+!)G+6! 1+!.'/40*0-(03P(/+#!>14-478+3+-(O!8-!308G+3+-(!)-('/0]

1)('/)1! .+8(! \(/+! +9+/6'! )G+6! *+89! 4-,(/83+-(,! +(! *455'/+-(,! *+;/',! *+! 30K414('! ,0-(!

0K,+/G)K1+,!,+10-!1)!2!!

>1),,4546)(40-!*+!@qD1+3)-!R$$S2!!

!! L+;/'!F!2!)-e?10,+!a!

!! L+;/'!$!2!30K414('!.D?,4010;478+!.+/6+.(4K1+!+-(/+!*+89!*04;(,!a!

!! L+;/'!"!2!30K414('!(/)-,G+/,)1+!G4,4K1+!W!1&r41!-8!4-5'/4+8/+!W!$!33!a!

!! L+;/'!=!2!30K414('!(/)-,G+/,)1+!,8.'/4+8/+!W!$!33!a!

!! L+;/'!H!2!30K414('!)94)1+#!
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+

-! "#'*)3+ '3+ 50*7#313#$+ 5(2)(20*%3+ >B%,8%$- C,""/()*- .)/"0- BC.?+ >;Y62310#+ 3$+ =&#V+

!MP!?+W+

-! "#'*)3+'3+50*7#313#$+404*220*%3+>=0Q3%+3$+;Y62310#V+!MPJ?+&(+Z+1+@(,,+#D-C,""/()*+

"#'3Q+[+<S"+W+

-! \:)355*&#+7*#7*H023!61),,'+!,+10-!@411+/!+-!H!61),,+,!,+10-!1+!*+;/'!*+!,'G'/4('#!+

+

>1),,4546)(40-!@411+/!R$lEJS!R$"S!2!

-! >1),,+!Z!2!/'6+,,40-!-&)((+4;-)-(!.),!1)!N0-6(40-!3860];4-;4G)1+#!%+,!(4,,8,!.)/0*0-()89!

./0943)89!-&0-(!,8K4!)868-+!.+/(+#!

-! >1),,+! ZZ! 2! /'6+,,40-! )((+4;-)-(! 08! *'.),,)-(! 1)! 14;-+! 3860];4-;4G)1+#! %+,! (4,,8,!

.)/0*0-()89!./0943)89!-&0-(!,8K4!)868-+!.+/(+#!

-! >1),,+! ZZZ! 2! /'6+,,40-! )((+4;-)-(! 08! *'.),,)-(! 1)! 14;-+! 3860];4-;4G)1+#! %+,! (4,,8,!

.)/0*0-()89!./0943)89!0-(!,8K4!*+,!1',40-,!4-(+/*+-()4/+,!1';P/+,#!

-! >1),,+! Zj! 2! /'6+,,40-! )((+4;-)-(! 08! *'.),,)-(! 1)! 14;-+! 3860];4-;4G)1+#! %+,! (4,,8,!

.)/0*0-()89!./0943)89!0-(!,8K4!*+,!1',40-,!4-(+/*+-()4/+,!,'GP/+,#!

+

-! +=0*7#313#$+0(+5&#'073+>C,""/()*-E)-1#5>()*-CE1?+K+

!]!B60/+!F!2!)868-!,)4;-+3+-(!a!

!]!B60/+!$!2!,)4;-+3+-(!78+178+,!,+60-*+,!)./P,!1+!,0-*);+!a!

!]!B60/+!"!2!,)4;-+3+-(!433'*4)(+3+-(!)./P,!a!

!]!B60/+!=!2!,)4;-+3+-(!,&'(+-*)-(!G+/,!1)!;+-64G+!3)/;4-)1+#!

!! %+!,)4;-+3+-(!10/,!*8!,0-*);+!+,(!1+!3+411+8/!6/4(P/+!*+!*4);-0,(46!*+!1&4-51)33)(40-!

;4-;4G)1+#!%&'6081+3+-(!,)-;84-!.+8(!,+!./0*84/+!"F!W!=F!,+60-*+,!)./P,!1&+-50-6+3+-(!*+!1)!

,0-*+!*)-,!1+!,8168,#!%&0K,+/G)(40-!*8!,)4;-+3+-(!-+!*04(!*0-6!.),!,+!5)4/+!433'*4)(+3+-(#!

%&)K,+-6+!*+!,)4;-+3+-(!+,(!,4;-+!*&8-!K0-!'()(!*+!,)-('!.)/0*0-()1#!

!! %+!*4);-0,(46!614-478+!+,(!603.1'('!.)/!1)!/')14,)(40-!*+!/)*40;/).D4+,!784!.+/3+((+-(!

*&'G)18+/!1+!-4G+)8!0,,+89!*+,!3)9411)4/+,!;10K)1+3+-(!08!4-*4G4*8+11+3+-(!.08/!6D)78+!*+-(#!!

I!1)!/)*40;/).D4+O!8-!'.)4,,4,,+3+-(!*+!1&+,.)6+!14;)3+-()4/+!,)-,!/',0/.(40-!0,,+8,+!+(!,)-,!

)8;3+-()(40-!*+!1)!./050-*+8/!*+!.06D+!+,(!G4,4K1+!,4!1)!*+-(!)!8-+!30K414('!)8;3+-('+#!L)-,!

1+!6),!*&8-+!*+-(!,)-,!,(4381)(40-!50-6(40--+11+O!1+!14;)3+-(!,+/)!54-!G04/+!)K,+-(#!!
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!

`-+!'G)18)(40-!78)-(4()(4G+!*+!1)!.+/(+!0,,+8,+!+-!341143P(/+!+,(!.+8!,4;-4546)(4G+!6)/!

(08(!*'.+-*!*+!1)!10-;8+8/!*+,!/)64-+,# X-!./'5P/+!'G)18+/!8-!.08/6+-();+!.)/!/)..0/(!W!1)!

()411+!*+,! /)64-+,! R$FO!"FO!=F!b!+(6#S!.18,!,4;-4546)(4G+O!*+-(!.)/!*+-(!08!+-!;10K)14('O! ,+10-!

1&D030;'-'4('! *+! 1&)1G'01?,+! )8! ,+4-! *+! 1)! 6)G4('! K866)1+#! %&'G)18)(40-! 78)14()(4G+! *+!

1&)1G'01?,+!+,(!,08G+-(!,4;-4546)(4G+!*8!*+;/'!*+!,'G'/4('!*+!1)!.)/0*0-(4(+#!I4-,4O!10/,78+!1)!

14;-+! *+! .+/(+! 0,,+8,+! +,(! .)/)11P1+! )89! N0-6(40-,! )3'10]6'3+-()4/+,O! 1&)1G'01?,+! ,+/)!

D0/4Y0-()1+!Ri4;#H!*+!;)86D+S#!A)/!60-(/+O!10/,78+!6+((+!14;-+!50/3+!8-!)-;1+!)G+6!1+,!N0-6(40-,!

)3'10]6'3+-()4/+,O!6+!,+/)!8-+!)1G'01?,+!)-;81)4/+!Ri4;#H!*+!*/04(+S#!%+,!(+/3+,!*+!1',40-,!

G+/(46)1+,!08!4-(/)!0,,+8,+,!,0-(!,?-0-?3+,!*+!1',40-,!)-;81)4/+,#!!

!

!

!"#$%&'Q')'R'#/$+,&F'/75-27?8&',2%"S234/7&':'T'0%2"4&'/75-27?8&'/3#$7/"%&'B(NDE'

!

!! %)! ,'G'/4('! *+! 1&)1G'01?,+! ,+/)! 78)1454'+! *+! T!30*'/'+! V! ,4! +11+! +,(! 1434('+! )8! (4+/,!

60/0-)4/+!,)-,!)((+4-(+!*+,!58/6)(40-,!R=F!b!)8!3)94383SO!*+!T!,'GP/+!V!,4!+11+!*'.),,+!=F!b!

08! ,4! 1+,! 301)4/+,! ./',+-(+-(! *+,! )((+4-(+,! *+,! 58/6)(40-,! +(! +-54-! *+! T! (+/34-)1+! V! ,4!

1&)1G'01?,+!)((+4-(!1+!(4+/,!).46)1#!%&+9)3+-!/)*40;/).D478+!.+/3+(!*&)-)1?,+/!1)!10-;8+8/!+(!1)!

50/3+! *+,! /)64-+,! 3)4,! )8,,4! *+,! 5)6(+8/,! );;/)G)-(,! *+,! 3)1)*4+,! .)/0*0-()1+,! R6)/4+,O!

/',0/.(40-,! /)*4681)4/+O! e?,(+,O! 0K(8/)(40-,! *'K0/*)-(+,! +(6##S#! L+,! 6146D',! *+! 60-(/c1+!

.+/3+((+-(! *+! 60-54/3+/! 1)! ,()K414,)(40-! *+! 1)! 3)1)*4+! 08! ,0-! );;/)G)(40-#! %0/,78+! 1)!

/)*40;/).D4+!30-(/+!78+!1)!6/\(+!+,(!,4(8'+!W!.18,!*+!"33!*+!1)!N0-6(40-!'3)41f6'3+-(O!41!+,(!

/)/+!78&41!-&?!)4(!.),!*+!*+,(/86(40-,!*+,!(4,,8,!.)/0*0-()89!R=S#!

!
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"#$#"! :.4*'34010;4+!*+,!3)1)*4+,!.)/0*0-()1+,!

!! B+10-!1&X@BO!+-!$llCO!,+81,!$"#Jb!*+,!=J]HH!)-,!+(!$C#Jb!*+,!CJ]!<H!)-,!./',+-()4+-(!

8-! .)/0*0-(+! ,)4-! R$HS! R$JS#! Z1! +,(! *0-6! 1';4(43+! *+! .+-,+/! 78+! *+! -03K/+89! .)(4+-(,!

-'6+,,4(+-(! *+,! ,04-,! .)/0*0-()89! 08! 78+! 6+,! *+/-4+/,! )4+-(! *+,! .)/0*0-(+,! ,8,6+.(4K1+,!

*&\(/+!/'*84(,#!

!! :-!:8/0.+O!1+,!)((+4-(+,!,'GP/+,!,0-(!/)/+,!6D+Y!1+,!.+/,0--+,!N+8-+,O!3)4,!)./P,!JF!

)-,O!1)!3)N0/4('!*+!1)!.0.81)(40-!+,(!60-5/0-('+!W!1)!.)/0*0-(4(+!+(!$J!W!"F!b!./',+-(+-(!8-+!

.)/0*0-(4(+!,'GP/+!R$CS.!

:-!i/)-6+O!8-+!;/)-*+!.)/(4+!*+! 1)!.0.81)(40-!./',+-(+!8-+!3)1)*4+!.)/0*0-()1+! 2!

E<OJb!*+!1)!.0.81)(40-!5/)-Q)4,+!+-(/+!=J!+(!HH!)-,!,+/)4(!60-6+/-'+!*&)./P,!8-+!'(8*+!Z>BZZ!

/')14,'+!.)/!1&ILi!RI,,064)(40-!L+-()4/+!i/)-Q)4,+S!,08,!1&';4*+!*+!1&X@B!R$<S#!L)-,!8-+!'(8*+!

*+!"FF<O!J"!b!*+,!i/)-Q)4,!)*81(+,!'()4+-(!)((+4-(,!*+!;4-;4G4(+!6D/0-478+!+(!"<!b!./',+-()4+-(!

8-+!.)/0*0-(4(+!6D/0-478+!,'GP/+!R$ES#!>+((+!'(8*+!'.4*'34010;478+!)!30-(/'!78+!HCO<b!*+!

1)!.0.81)(40-!5/)-Q)4,+!)*81(+!)!)8!304-,!8-+!.06D+!.)/0*0-()1+!*&8-+!./050-*+8/!603./4,+!

+-(/+!=OJ!+(!JOJ!33!+(!$FO"b!8-+!.06D+!,8.'/4+8/+!W!JOJ!33#!!

%)!3)1)*4+!.)/0*0-()1+!60-,(4(8+!*0-6!8-!G'/4()K1+!./0K1P3+!*+!,)-('!.8K1478+!6)/!

$F! W! "Fb!*+! 1)! .0.81)(40-! ./',+-(+! 8-+!.)/0*0-(4(+! ,'GP/+! )G+6! .+/(+! *&)(()6D+! R$lS#! %)!

5/'78+-6+!+(!1)!,'G'/4('!*+,!.)/0*0-(4(+,!)8;3+-(+-(!)G+6!1&g;+O!)G+6!8-!.46!*&4-64*+-6+!G+/,!

CF!)-,!+(!,+10-!I1K)-*)/!s!M)3,!R"FSO!1)!.)/0*0-(4(+!6D/0-478+!4-('/+,,+/)4(!+-(/+!"F!+(!JF!b!

*+,!)*81(+,#! ! %)!.)/0*0-(4(+!-+! ,&)GP/+!.),! 1)! 6)8,+!./4-64.)1+!*+! 1)!.+/(+!*+,!*+-(,! 6D+Y!

1&)*81(+!)G)-(!CF!)-,#!!!

!

"#$#=! >1),,4546)(40-!*+,!3)1)*4+,!.)/0*0-()1+,!
 

Z1!+94,(+!8-!.)/)11P1+!+-(/+!1&'G018(40-!*+!-0,!60--)4,,)-6+,!*+,!3)1)*4+,!.)/0*0-()1+,!

+(!6+11+!*+!1+8/,!61),,4546)(40-,#!:-!$lllO!1&I6)*'34+!)3'/46)4-+!*+!.)/0*0-(010;4+!)!0/;)-4,'!

8-!)(+14+/!4-(+/-)(40-)1!,8/!1)!61),,4546)(40-!*+,!3)1)*4+,!.)/0*0-()1+,!R"$S!Rt)K1+)8!"S#!
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!

H/I7&/$'C')'<7/88"J"+/4"23'0&8'./7/0"&8'1/%20234/7&8E!"

'

!! %)!;4-;4G4(+!+,(!8-+!4-51)33)(40-!;4-;4G)1+!106)14,'+!)8!.)/0*0-(+!,8.+/5464+1#!%)!1',40-!

;4-;4G)1+! 4-51)33)(04/+! +,(! 4-*84(+! 08! -0-! .)/! 1)! .1)78+#! %&4-51)33)(40-! +,(! *8+! W! 8-+!

)668381)(40-!*8!K405413!RG4/81+-6+S!+(!W!1)!,+-,4K414('!*+!1&Dc(+#!%)!.1)78+!*+-()4/+O!,+10-!1+!

./0(0601+!+9.'/43+-()1!*+!%0u!+(!B41-+,,!,8/! 1&)668381)(40-!*+!K405413!3)4,! /'G+/,4K1+O!+,(!

1&'(4010;4+! ./4-64.)1+! *+,! ;4-;4G4(+,#! %+,! K)6('/4+,! 30K41+,O! 541)3+-(+8,+,O! )-)'/0K4+,! +(!

,.4/06DP(+,! ,0-(! 1+! ,4;-+! *+! 6+((+! )668381)(40-! 4-4-(+//03.8+! *8! K405413#! %)! 510/+!

346/0K4+--+!10/,!*&8-+!;4-;4G4(+!+,(!,8/(08(!/+./',+-('+!.)/!1+,!*4%&142+2++$8F'6+4"32.?+&8F'

!$82I/+4&%"$.'3$+7&/4$.!+(!M%&524&77/'"34&%.&0"/#! !%+!5189!*8!5184*+!6/'G4681)4/+!)8;3+-(+!

,)-,!.+/(+!*&)(()6D+#!`-+!;4-;4G4(+!+,(!,04(!K)-)1+O!6&+,(!W!*4/+!8-+!/')6(40-!-)(8/+11+!-0/3)1+!

*+!*'5+-,+!106)1+!,)-,!/4,78+!*+!.)/0*0-(4(+O!,04(!W!/4,78+#!

!

!"#$%&'U')'L3J7/../4"23'0$'1/%20234&'8$1&%J"+"&7'B%2$#&$%F'V0@.&'&4'8/"#3&.&34DE'
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!

%)! 3)1)*4+! .)/0*0-()1+! +,(! 8-+! .)(D010;4+! 4-51)33)(04/+! *&0/4;4-+! 4-5+6(4+8,+!

K)6('/4+--+!6D+Y!8-!Dc(+!.+/34,,45#!:11+! 5)4(! 4-(+/G+-4/!*+,!3'6)-4,3+,!'(40.)(D0;'-478+,!

603.1+9+,! R510/+O! .1)78+! K)6('/4+--+O! +-G4/0--+3+-(O! 5)6(+8/,! *+! /4,78+,O! ,?,(P3+!

4338-4()4/+oS#! Z1! ?! )! )((+4-(+! *8! .)/0*0-(+! ,8.+/5464+1! +(! 8-+! *+,(/86(40-! 4//'G+/,4K1+! *8!

.)/0*0-(+!./050-*#!%+!,4;-+!.)(D0;-030-478+!*+,!.)/0*0-(4(+,!+,(!1)!.+/(+!*&)(()6D+!)G+6!

08!,)-,!50/3)(40-!*+!.06D+,!.)/0*0-()1+,#!%+,!/')6(40-,!4-51)33)(04/+,!,0-(!,.'645478+,O!W!

1)!*455'/+-6+!*+,!3)1)*4+,!;4-;4G)1+,#!!

%+!603.1+9+!*+!B06/)-,e?!R$lllS!3+(!+-!)G)-(!1+!/c1+!*+,!603.1+9+,!K)6('/4+-,!*)-,!

1&)..)/4(40-!*+,!3)1)*4+,!.)/0*0-()1+,#!%&)K,+-6+!*+!K)6('/4+,!./0(+6(/46+,!R603.1+9+!N)8-+SO!

1)!./',+-6+!*+!K)6('/4+,!.)/0*0-(0.)(D0;P-+,!R603.1+9+,!0/)-;+!+(!/08;+S!Ri4;8/+!<S!+(!1)!

,8,6+.(4K414('! *+! 1&Dc(+! 60-60/*+-(! )G+6! 1)! 50/3)(40-! *&8-! +-G4/0--+3+-(! 5)G0/)K1+! )8!

*'G+10..+3+-(! *+! 3)1)*4+,! .)/0*0-()1+,! Ri4;8/+! CS#! %+,! 3)1)*4+,! .)/0*0-()1+,! ,0-(!

6)/)6('/4,'+,!.)/!8-!*','78414K/+!*+!1)!510/+!+-!5)G+8/!*+,!,086D+,!)-)'/0K4+,!W!m/)3!-';)(45O!

,)6D)-(!78+!1)!./'G)1+-6+!*+!6+/()4-,!;+/3+,!.+8(!G)/4+/!+-!50-6(40-!*+,!6)/)6(P/+,!614-478+,!

*+!1)!3)1)*4+#!%+,!5)6(+8/,!*+!/4,78+,!,0-(!4--',!08!)6784,!+-;10K)-(!1+,!3)8G)4,+,!D)K4(8*+,!

*&D?;4P-+! K866)1+! *8! .)(4+-(O! 1)! *+/-4P/+! G4,4(+! 6D+Y! 1+! *+-(4,(+! R.18,! *+! =! )-,S! +(!

1&+-G4/0--+3+-(!R()K);4,3+O!,(/+,,O!*','78414K/+!-8(/4(40--+1O!,()(8(!,601)4/+O!,()(8(!54-)-64+/O!

*'./+,,40-S#!!

!

!

!"#$%&'W')'*+,-./'0&'*2+%/38X?E'
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%)! .1)78+! *+-()4/+! +(! 1+! 5184*+! ;4-;4G)1! ,0-(! 5)G0/)K1+,! W! *+! -03K/+8,+,! +,.P6+,!

K)6('/4+--+,!346/0])'/0.D41+,!08!)-)'/0K4+,#!%+,!K)6('/4+,!1+,!.18,!G4/81+-(+,!W!m/)3!-';)(45!

)-)'/0K4+,!08!6).-0.D41+,!+9./43+-(!1+8/!.0(+-(4+1!.)(D0;P-+!W!./09434('!08!)8!-4G+)8!*+!

1)!N0-6(40-!*+-(0;4-;4G)1+!a!41!,&);4(!,8/(08(!2!*&6##%&#/4"I/+4&%'/+4"32.?+&4&.+2."4/38O!*+!

M2%1,?%2.23/8' #"3#"5/7"8O! *+! !$82I/+4&%"$.' 3$+7&/4$.O! *+! M%&524&77/' "34&%.&0"/O! *+!

H/33&%&77/' J2%8?4,"/O!*+!H%&123&./'0&34"+27/O!*+!6+/()4-,! ,.4/06DP(+,O!.)/),4(+,!+(!)34K+,!

RY34/.2&I/',"8427?4"+/S#!!

!

Figure 7 : Complexes bactériens de Socransky (10). 

%)!./',+-6+!*+!K)6('/4+,!W!m/)3!-';)(45!+,(!+,,+-(4+11+!W!1&4-4(4)(40-!*+!1)!.)/0*0-(4(+!

3)4,!6+11+]64!-&+,(!.),!,8554,)-(+!.08/!+9.1478+/!1)!./0;/+,,40-!*+!1)!3)1)*4+!784!+,(!(08N08/,!

14'+!W!1)!/'.0-,+!4-51)33)(04/+!+(!4338-4()4/+!*+!1&Dc(+#!%+,!603.1+9+,!0/)-;+!+(!/08;+!,0-(!

./',+-(,!*+!5)Q0-!.18,!43.0/()-(+!)8!-4G+)8!*+!1)!510/+!,08,!;4-;4G)1+!78)-*!1+!.)/0*0-(+!+,(!

3)1)*+!Ri4;8/+!ES#!

!

Figure 8 : Complexes bactériens présents en supra et sous-gingival en présence d’un 

parodonte sain (à gauche) et d’une maladie parodontale (à droite)(10).'
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!! %+,!K)6('/4+,!60-(08/-+-(! 1+,!3'6)-4,3+,!*+!*'5+-,+!*+! 1&Dc(+! 10/,78&41!+94,(+!8-+!

*'5)411)-6+!*8!,?,(P3+!4338-4()4/+!4--'+!08!)6784,+#!`-+!./0*86(40-!,(4381'+!*+,!6?(0e4-+,!

+(!*+,!3'*4)(+8/,!./0]4-51)33)(04/+,!.)/!1+,!K)6('/4+,!W!m/)3!-';)(45!./0G078+-(!8-!)55189!

*+,!A@v!R.01?30/.D0-861')4/+,SO!,84G4!*+!1&)6(4G)(40-!*+!1&+-Y?3+!6?610]09?;'-),+!"!R>Xw"S!

+(!*+,!./0,();1)-*4-+,!:"!RAm:"S!RR""S!a!B10(,!x#!"F$JS#!%)!/'.0-,+!+,(!)10/,!)3.1454'+!)G+6!1)!

./0*86(40-!)66/8+!*&4-(+/1+8e4-+!$!K\()!RZ%]$K'()SO!1&4-(+/1+8e4-+]C!RZ%]CSO!1&4-(+/1+8e4-+]E!RZ%]

ESO! *8! 4$.2%' 3&+%28"8' J/+42%Zy! Rtvi])1.D)S! +(! *+! 1)! Am:"O! 6+! 784! )8;3+-(+! 1&)6(4G4('!

.D);06?()4/+!*+,!A@v!+(!*+,!3'()110./0('4-),+,!.08/!)K08(4/!W!1)!/',0/.(40-!0,,+8,+!+(!W!1)!

*+,(/86(40-!*8!6011);P-+!Rm0(0D!z!"F$=S#!%)!/'.0-,+!4338-0]4-{)33)(04/+!*+!1&Dc(+O!K4+-!

78+!./0(+6(/46+O!+,(!/+,.0-,)K1+!*+!1)!*+,(/86(40-!(4,,81)4/+#!

Z1!-08,!+,(!)6(8+11+3+-(!43.0,,4K1+!*+!*'54-4/!1+,!);+-(,!'(4010;478+,!,.'645478+,!*+,!

.)/0*0-(0.)(D4+,#! X-! )*3+(! 6+.+-*)-(! 78+! 1)! ./',+-6+! +-! ;/)-*! -03K/+! *+! 6E'

/+4"32.?+&4&.+2."4/38' *)-,! 8-+! 6)G4('! K866)1+! +,(! 4-*46)(/46+! *&8-! *','78414K/+! *+!

1&'60,?,(P3+!+(!*&8-!/4,78+!./0-0-6'!*+!.+/(+!*&)(()6D+!RI,4e)4-+-!+(!>D+-O!$lllS#!

!! %)!78)-(4('!+(!1)!G4/81+-6+!*+,!346/0]0/;)-4,3+,!.)(D0;P-+,!*+!1)!.1)78+!)4-,4!78+!1)!

/',4,()-6+! *+! 1&Dc(+! *'(+/34-+-(! 1&)6(4G4('! 4-51)33)(04/+! +(! 1)! *+,(/86(40-! ./0;/+,,4G+! *8!

.)/0*0-(+#! >+.+-*)-(O! -4! 1&4*+-(4546)(40-! K)6('/4+--+! ./'64,+O! -4! 1)! 78)14('! *+! 1)! /'.0-,+!

4338-4()4/+! *+! 1&Dc(+! -+! ,+3K1+-(! ,8554,)-(+,! .08/! +9.1478+/! 1)! 106)14,)(40-! *+! 1&)((+4-(+!

0,,+8,+!,8/!6+/()4-+,!*+-(,!+(!.),!,8/!*&)8(/+,#!%)!,8,6+.(4K414('!G)/4+!*&8-!4-*4G4*8!W!1&)8(/+#!

%+!/4,78+!.)/0*0-()1!+,(!6+184!*&4-*84/+!8-+!.+/(+!*&)(()6D+!)8!.04-(!78+! 1)!,033)(40-!*+!

6+11+]64!)K08(4,,+!W! 1)!.+/(+!*&8-+!08!.18,4+8/,!*+-(,#! !>+! /4,78+!+,(!*0-6! 4-*4G4*8+1!+(!+,(!

50-6(40-!*+!1)!6).)64('!W!/');4/!5)6+!W!1&4-5+6(40-#!

!

Figure 9 : Perte d’attache terminale au niveau de la 12 (avec la courtoisie du Dr. Clouet R.).'



 22 

>+/()4-+,!'(8*+,! /)..0/(+-(!8-+!.+/(+!*&)(()6D+!30?+--+!*+!FO$F33f)-!.08/! 1+,!

.)/0*0-(4+,!W!'G018(40-!1+-(+!+(!*+!=OE33f)-!.08/!1+,!.)/0*0-(4(+,!);/+,,4G+,!RHF!504,!.18,!

/).4*+S!RA).).)-08O!$lllS#!

`-+!/+G8+!,?,('3)(478+!*+!H<!'(8*+,!*+!$lCJ!W!"FFH!/)..0/('+,!10/,!*8!64-784P3+!

)(+14+/!+8/0.'+-!,8/!1)!.)/0*0-(010;4+!+-!"FFJ!)!60-618!78+!1+,!G)/4)K1+,!,0640]'60-03478+,!

),,064'+,!)89!3)1)*4+,!.)/0*0-()1+,!'()4+-(!304-,!43.0/()-(+,!78+!1+!()K);4,3+O!3)4,!6D+Y!

1+,!-0-]583+8/,O!1+!,()(8(!'*86)(45!.08//)4(!)G04/!8-!43.)6(!,8/!1+,!3)1)*4+,!.)/0*0-()1+,!R"=S#!

%+,!./0K1P3+,!*|)1.D)K'(4,)(40-!0-(!';)1+3+-(!'('!,4;-)1',!Rx0-+,!+(!}+D1+/O!"FFJS#!

!

!"#$%&'(P')'[/7/0"&'1/%20234/7&'+,%23"9$&'#-3-%/7"8-&'B/5&+'7/'+2$%42"8"&'0$'>%E'<72$&4'\EDE'

!

!! %)!./0;/+,,40-!*+!1)!3)1)*4+!.)/0*0-()1+!+,(!14'+!W!1|g;+!R"HS#!!%+!3)4-(4+-!*+!1)!,)-('!

.)/0*0-()1+!+,(!8-!./0K1P3+!6/04,,)-(!.08/!1+,!.+/,0--+,!g;'+,!*+!CJ!)-,!08!.18,O!6033+!1+!

30-(/+-(!1+,!*0--'+,!2!

-! EJb!*|+-(/+!+89!0-(!8-+!.+/(+!*&)(()6D+!*+!H!33O!

-! =$b!./',+-()4+-(!8-+!.+/(+!*|)(()6D+!614-478+!*+!C!33!08!.18,#!

I868-+!*0--'+!-+!60-618+!78+!1|g;+!+-!,04!)55+6(+!1|)668381)(40-!*+!1)!.1)78+O!1|4-51)33)(40-!

;4-;4G)1+O! 1)!/'*86(40-!*+!1|4-51)33)(40-!)./P,! 1+!(/)4(+3+-(!08!1)!/'.0-,+!W!8-!(/)4(+3+-(!

6D4/8/;46)1#!

!

!

!

!

!
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.,.! /35+;*7%0$*&#5+<0$6&2&7*8(35+=3)&#'0*%35+>;<=?+
!

"#"#$! :.4*'34010;4+!
!

L)-,!1&'(8*+!*+!t0k54;D4!AA!R"JSO!1)!./'G)1+-6+!*+!1)!34;/)(40-!.)(D010;478+!'()4(!*+!

=FOF=b!~!"OJ!R$F=f=H=!,8N+(,S#!@)/(4-+Y]!>)-8(!A#!R"CS!)!60-,()('!8-+!./'G)1+-6+!*+!JJOEb!+-!

'(8*4)-(!EJ"!.)(4+-(,!.)/0*0-()89!R=CO<b!*|D033+,!+(!C=O=b!*+!5+33+,S!*0-(!1|g;+!G)/4)4(!

*+!$l!W!<"!)-,!R30?+--+!H"OJ!~!lOlS#!!

!! Z1! +,(! *4554641+! *|4*+-(454+/! 8-+! 50/3+! ./43)4/+! *+! *'.1)6+3+-(! 6)/! 1)! 3)N0/4('! *+,!

.)(4+-(,!)((+4-(,!*+!@AB!./',+-(+!8-+!603K4-)4,0-!*+!*'.1)6+3+-(,!*+-()4/+,!(+1,!78+! 1)!

G+,(4K810]G+/,40-O!1&)..)/4(40-!*+!*4),(P3+O!1)!/0()(40-!+(f08!1&';/+,,40-!R"JS#!%+,!34;/)(40-,!

,0-(!.18,! 5/'78+-(+,!*)-,! 1+,!61),,+,! ZZ$O! 61),,+! ZZ! ,8K*4G4,40-,O!61),,+! ZZ!K4./0)1G'014+O!3)4,!

)8,,4!*)-,! 1+,! 6),!*+!3)9411)4/+! /'*84(!+(!*&+-603K/+3+-(,!3)-*4K81)4/+,!0[! 41! +94,(+!8-+!

*?,50-6(40-!14-;8)1+!R"<S#!

"#"#"! %+,!*455'/+-(,!(?.+,!*+!@AB!

!

!! %+,!@AB!/',81(+-(!*+!1)!./',+-6+!08!*8!*'G+10..+3+-(!*&8-+!34;/)(40-!*+-()4/+!784!

-&'()4(! .),! ./',+-(+! )G)-(! 08! 784! +94,()4(! *'NW! 3)4,! 784! ,&+,(! );;/)G'+#! X-! *4,(4-;8+! 1+,!

G+/,40-,! T! *+-(! +-! 'G+-()41! VO! *4),(P3+,O! /0()(40-,O! ';/+,,40-,! +(! 1+,! 34;/)(40-,! G+/,! 1+,!

+,.)6+,!'*+-('+,#!

!

!"#$%&'((')'</8'+7"3"9$&'/$'8"&3'0$'<]^'0&'_/34&8'/5&+'$3'0"/84@.&'&34%&'((ZC(F'-#%&88"23'&4'
5&%8"23'0&'7/'C(E'
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!! B+10-!h/8-,G01*!@I!R"ESO!1+,!@AB!0-(!*+,!'(4010;4+,!381(4.1+,!*0-(!1+,!(/)83)(4,3+,!

06618,)89! R./43)4/+,! 08! ,+60-*)4/+,! R"lSSO! 1&+550-*/+3+-(! 06618,)1! .0,('/4+8/O! 1)! .+/(+!

*&)(()6D+! .)/0*0-()1+O! 1&4-51)33)(40-! (4,,81)4/+O! 1+,! '*+-(+3+-(,! -0-! 603.+-,',O! 1+,!

D)K4(8*+,! .+/-464+8,+,o! %+8/! (/)4(+3+-(! +,(! ,08G+-(! 381(4*4,64.14-)4/+O! 603./+-)-(! 1)!

603K4-)4,0-! *+! (/)4(+3+-(,! .)/0*0-()1O! 06618,)1O! 0/(D0*0-(478+! +(! ./0(D'(478+#! %)!

,8,6+.(4K414('! )89! 34;/)(40-,! +,(! 4-*4G4*8+11+! 6033+! 1+,! 50/6+,! +9+/6'+,! ,8/! 1+,! *+-(,!

R3),(46)(40-O!.)/)50-6(40-O!06618,40-O!.81,40-!14-;8)1+oS#!

!! %0/,78+! -08,! 3),(4780-,O! 1+,! 50/6+,! 06618,)1+,! N08+-(! 8-! /c1+! ,8/! 1)! ,(/86(8/+!

.)/0*0-()1+! +-! )6(4G)-(! *+,! 3'6)-0]/'6+.(+8/,! .)/0*0-()89#! >+,! *+/-4+/,! /';81+-(! 1+,!

308G+3+-(,!*+!1)!3g6D04/+#!`-+!*+-(!)!8-+!30K414('!.D?,4010;478+!.+/34,+!.)/!1+!%IL#!%+,!

50/6+,!.D?,4010;478+,!+9+/6'+,! ,8/!8-+!*+-(!)8!.)/0*0-(+! /'*84(!.+8G+-(!*'61+-6D+/!8-+!

34;/)(40-!,08G+-(!G+,(4K81)4/+O!.)/504,!3',4)1+!+(!.18,!/)/+3+-(!G+/(46)1+#!>+,!@AB!.+8G+-(!

,&);;/)G+/!)G+6!8-+!.+/(+!*&)(()6D+!)6(4G+O!8-!(/)83)(4,3+!06618,)1!08!1)!603K4-)4,0-!*+,!

*+89#!!

>+.+-*)-(O! *)-,! 1&'(8*+! *+! @)/(4-+Y]>)-8(! A#! R"CSO! 1+,! 34;/)(40-,! .)(D010;478+,!

*+-()4/+,!'()4+-(!,()(4,(478+3+-(!),,064'+,!W!8-+!.+/(+!0,,+8,+O!W!*+,!.+/(+,!*+-()4/+,!+(!W!

8-+!4-51)33)(40-!;4-;4G)1+!3)4,!-4!W!1|g;+O!-4!W!1|4-(+/.0,4(40-!14-;8)1+O!-4!)89!.)/)50-6(40-,!+(!

D)K4(8*+,!0/)1+,#!

!

:11+,!)..)/)4,,+-(!*)-,!.18,!*+!1)!304(4'!*+,!6),!)8!608/,!*+,!4-5+6(40-,!.)/0*0-()1+,!

+(!,&+9.1478+-(!.)/!1)!.+/(+!*+!(+-,40-!*+,!54K/+,!,8./)6/+,()1+,!)8!608/,!*+,!.)/0*0-(4(+,!R"CS!

R=FS#!%+,!54K/+,!(/)-,+.()1+,!,0-(!/+,.0-,)K1+,!*+! 1)!.0,4(40-!*+,!*+-(,!,8/! 1&)/6)*+!RA46(0-!

$l<=S!)4-,4!78+!*&8-+!T!50/6+!.)/0*0-()1+!V!78)-(454'+!+-(/+!C!+(!E<!;/)33+,!RB08(D)/*!t:S#!

>+((+!*+/-4P/+!+,(!/'*84(+!+-!./',+-6+!*&8-+!3)1)*4+!.)/0*0-()1+!784!*'(/84(!.)/(4+11+3+-(!

1+,! 54K/+,!*+-(0])1G'01)4/+,!+(!(/)-,+.()1+,O! 1+,!34;/)(40-,!,0-(! 1+!/',81()(!*+!6+((+!/8.(8/+!

*&'78414K/+#!X-!0K,+/G+!3)N0/4()4/+3+-(!*+,!*4),(P3+,!R"JS#!

!! %)! 34;/)(40-! *+-()4/+! .+8(! ,8/G+-4/! /+1)(4G+3+-(! 1+-(+3+-(! *)-,! 1)! .)/0*0-(4(+!

6D/0-478+O!3)4,!.18,! /).4*+3+-(!*)-,! 1)!.)/0*0-(4(+!);/+,,4G+!08! 10/,78+!*+,! 5)6(+8/,!*+!

/4,78+!,0-(!./',+-(,#!!
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!! %+,!@AB!0-(!*0-6!1+,!3\3+,!0/4;4-+,!78+!1)!30K414('!*+-()4/+!784!.+8(!6D)-;+/!)G+6!

1+,! 4-518+-6+,!*8!3'()K014,3+!;'-'/)1+O!8-+!06618,40-!(/)83)(478+!+(! 1&4-51)33)(40-#!`-+!

30K414('!*+-()4/+!)-0/3)1+!.+8(]\(/+!)8,,4!*8+!W!8-+! 5/)6(8/+!60/0-)4/+!+(f08!/)*4681)4/+O!

8-+! 1',40-!+-*0*0-(478+!)4;8u!+(!8-+!/',0/.(40-! 4-(+/-+!08!+9(+/-+#!>+,!*+/-4P/+,!,0-(!W!

'1434-+/! )G)-(! *+! .)/1+/! *+!@AB! *&8-+! *+-(#! L+,! 60-()6(,! ./'3)(8/',! +-(/+! 1+,! )/6)*+,!

.+8G+-(! +-;+-*/+/! *+,! (/)83)(4,3+,! ,8/! 1+,! ,(/86(8/+,! .)/0*0-()1+,#! `-! (/)83)(4,3+!

06618,)1!,8/!.)/0*0-(+!,)4-O!3\3+!/'*84(O!)8;3+-(+!1)!30K414('!*+!1)!*+-(!,)-,!+-;+-*/+/!*+!

.+/(+!*&)(()6D+#!>+.+-*)-(O!+-!./',+-6+!*&8-!.)/0*0-(+!3)1)*+O! 1&4-51)33)(40-!,+!*4558,+!

).46)1+3+-(!6+!784!)K08(4(!W!8-+!.+/(+!0,,+8,+#!L)-,!6+/()4-,!6),O!*+,!60//+6(40-,!06618,)1+,!

,+/0-(!-'6+,,)4/+,!.08/!'1434-+/!1&4-518+-6+!(/)83)(478+!*&8-+!06618,40-!-0-!.D?,4010;478+#!

'

'

!"#$%&'(C')'</8'+7"3"9$&'0$'<]^'0&'_/34&8'/5&+'$3&'-#%&88"23'1/4,272#"9$&'0&'7/'C('&4'

1%-8&3+&'0A$3&'1&%4&'0A/44/+,&E'^3&'1/%/J23+4"23'9$"'12$%%/"4'0-17/+&%'7/'0&34'/$'1/%20234&'

%-0$"4'0/38'7&'8&38'0&'7/'J2%+&'&84'T'%&+,&%+,&%E'

IG)-(! *+! 6033+-6+/! W! (/)4(+/! 0/(D0*0-(478+3+-(! 8-+! @ABO! 1&0/(D0*0-(4,(+! *04(!

/+6D+/6D+/! 1&'(4010;4+! *+! 6+11+]64O! ,8/(08(! ,4! +11+! +,(! /'6+-(+#! %+,! /',81()(,! *+! 1&'(8*+! *+!

t0k54;D4!+(!)1#!R"JS!,8;;P/+-(!78+!1)!.+/(+!*&)(()6D+!*8+!W!8-+!3)1)*4+!.)/0*0-()1+!+,(!8-+!

'(4010;4+! 43.0/()-(+! *+! 1)! 34;/)(40-! .)(D010;478+! .)/0*0-()1+#! >+.+-*)-(O! *|)./P,! 1+,!

0K,+/G)(40-,! 614-478+,O! 41! +,(! 'G4*+-(! 78+! *|)8(/+,! 5)6(+8/,! (+1,! 78+! 1+,! D)K4(8*+,O! 1+,!

4-(+/5'/+-6+,!06618,)1+,!+(! 1|4-51)33)(40-!.+8G+-(!./0G078+/!8-+!34;/)(40-!*+,!*+-(,#! :-!

/)4,0-! *8! 3)-78+! *|4-50/3)(40-,! 0KN+6(4G+,O! 41! +,(! *4554641+! *+! 61),,+/! 1+,! )8(/+,! 5)6(+8/,!

'(4010;478+,!.)/!0/*/+!*|43.0/()-6+#!!

!

!
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"#"#=! >0-,'78+-6+,!*+,!@AB!
!

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

 

!! %+,!34;/)(40-,!.)(D010;478+,!*+-()4/+,!+-;+-*/+-(!,08G+-(!*+,!*?,50-6(40--+3+-(,!

06618,)89#!%+,!(/)83)(4,3+,!./43)4/+,!,8/!.)/0*0-(+!,)4-!3)4,!/'*84(!.+8G+-(!)3+-+/!W!8-+!

30K414('!)8;3+-('+!.)/!/)..0/(!W!8-!.)/0*0-(+!-0/3)1!W!6)8,+!*8!6+-(/+!*+!/',4,()-6+!,4(8'!

.18,! ).46)1+3+-(#! %+! 303+-(! +-;+-*/'! .)/! 8-+! 50/6+! +9('/4+8/+! R4-(+/5'/+-6+! 06618,)1+O!

*?,50-6(40-oS!+,(!*0-6!.18,!43.0/()-(#!%+,!60-(/)4-(+,!,8/!1+!14;)3+-(!,0-(!';)1+3+-(!.18,!

43.0/()-(+,#!>+1)!+,(!,08G+-(!4-60-50/()K1+!.08/!1+!.)(4+-(!+(!8-+!60-(+-(40-!+,(!)10/,!.0,'+!

.08/!/'*84/+!1)!30K414('#!!

`-!.)/0*0-(+! /'*84(!.+8(!\(/+!W! /4,78+!*+! /'64*4G+!08!*&);;/)G)(40-!*+! 1)!3)1)*4+!

.)/0*0-()1+!,+10-!1)!78)-(4('!*&)(()6D+!+-60/+!./',+-(+O!1+!,(/+,,O!1&4338-4('O!1+!,)4;-+3+-(O!

1)!30K414('O!08!,4!1)!D)8(+8/!*+!;+-64G+!)(()6D'+!+,(!4-5'/4+8/+!W!"!33!08!*+!5)4K1+!'.)4,,+8/#!!

!! %+,! (/)83)(4,3+,! ,+60-*)4/+,! ,0-(! *+,! ./'3)(8/4(',O! *+,! 50/6+,! +96+,,4G+,! ,8/! 8-!

.)/0*0-(+! 4-51)33)(04/+! +(! *+! G'/4()K1+,! 6)()1?,+8/,! *+! 1)! ./0;/+,,40-! *+! 1)! 3)1)*4+!

.)/0*0-()1+#!`-+!3)8G)4,+!06618,40-!30*454+! 1+! T! 6D+34-!V! *+! 1&4-51)33)(40-#!`-+!.+/(+!

0,,+8,+!+(!*&)(()6D+!614-478+!,0-(!.0,,4K1+,!)4-,4!78&8-+!34;/)(40-!*+!1)!.1)78+!+-!*4/+6(40-!

).46)1+#! %)! 3)1)*4+! .)/0*0-()1+! .+8(! )4-,4! ./0;/+,,+/#! %+,! 30K414(',! ,0-(! *8+,! W!

1&'1)/;4,,+3+-(! *+! 1&+,.)6+! 14;)3+-()4/+! +-! /)..0/(! )G+6! *+,! .D'-03P-+,! 4-51)33)(04/+,!

3)4,!)8,,4!W!1&4-51)33)(40-!*8!(4,,8!60-N0-6(45!;4-;4G)1!R=$S#!I./P,!60-(/c1+!*+!1&4-51)33)(40-!

.)/0*0-()1+O!8-!)//\(!*+,!30K414(',!.)/!/'()K14,,+3+-(!*&8-+!510/+!603.)(4K1+!)G+6!1)!,)-('!

.)/0*0-()1+!+,(!0K,+/G'#!!

!! %+! (/)83)(4,3+!06618,)1!+,(!6).)K1+!*+!./0G078+/!+(f08!*&)8;3+-(+/!8-+!30K414('!

*+-()4/+!+94,()-(+!R="S!R==S#!%)!*4/+6(40-!*+,!50/6+,!+96+,,4G+,!+9.1478+!78&8-+!*+-(!.84,,+!

*+G+-4/!30K41+#! B+10-! i)-! x! +(! >)(0-! xm! R=HSO! 1+,! '(8*+,! 0-(! ;'-'/)1+3+-(! )*34,! 78+! 1+,!

(/)83)(4,3+,!06618,)89!+(!1+,!50/6+,!06618,)1+,!+96+,,4G+,!-+!*'61+-6D+-(!.),!1)!.)/0*0-(4(+!

-4! 1)! .+/(+! *|)(()6D+! 614-478+#! %+! (/)83)(4,3+! W! 184! ,+81! -+! .+8(! .),! *'61+-6D+/! *+! .+/(+!

*&)(()6D+#! %0/,78+! 1)! .)/0*0-(4(+! 4-*84(+! .)/! 1)! .1)78+! +(! 1+! (/)83)(4,3+! 06618,)1! ,0-(!

./',+-(,!+-!3\3+!(+3.,O!41!?!)!.+8!*+!./+8G+,!78+!1+!(/)83)(4,3+!06618,)1!.84,,+!)8;3+-(+/!

1+! ()89! *+! .+/(+! *8! (4,,8! 60-N0-6(45#! %)! (D'/).4+! 06618,)1+! +,(! 4-*478'+! *)-,! 1+! 6)*/+! *8!
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(/)4(+3+-(!.)/0*0-()1!.08/!/'*84/+!1)!30K414('!+(!)3'140/+/!1+!60-50/(!*8!.)(4+-(!+(!1)!50-6(40-!

3),(46)(04/+#!!

!! :-!/',83'O!1+!(/)83)(4,3+!06618,)1!-+!*'61+-6D+!.),!1)!.)/0*0-(4(+!+(!41!+94,(+!.+8!*+!

./+8G+,!,+10-!1+,78+11+,!41!30*454+!1)!./0;/+,,40-!*+!1)!3)1)*4+#!>+.+-*)-(O!1)!/'*86(40-!*+!1)!

30K414('!*+-()4/+!.+8(!/+-50/6+/!1|+55+(!*8!(/)4(+3+-(!.)/0*0-()1#!

!"!"#"!! ./)01)*23+-

 

!! LP,! 1+! *'K8(! *+! 1)! ./4,+! +-! 6D)/;+! .)/0*0-()1+O! 1+,! .)(4+-(,! ,0-(! ./'G+-8,! 78+! 1)!

*',4-5+6(40-!+(!1+,!,04-,!106)89!*'61+-6D+/0-(!6+!./06+,,8,!-)(8/+1!*+!/'6+,,40-!784!4-(+/G4+-(!

4-'G4()K1+3+-(! +-! 6),! *+! /'34,,40-! 08! *+! ;8'/4,0-#! Z1! ?! )! 8-+!34;/)(40-! ).46)1+! *8! K0/*!

3)/;4-)1!;4-;4G)1!)4-,4!78+!*8!.)/0*0-(+!,08,]N)6+-(#!

!! %&)110-;+3+-(!G4,4K1+!*+,!*+-(,!+,(!8-!30(45!43.0/()-(!*+!60-,81()(40-,!.)/0*0-()1+!

+(!0/(D0*0-(478+#!Z1!?!)!8-+!)K,+-6+!*+!.)/)11'14,3+!*+!1)!1PG/+!4-5'/4+8/+!)G+6!1+!K0/*!14K/+!

*+,!4-64,4G+,!,8.'/4+8/+,!)4-,4!78&8-+!4//';81)/4('!*+,!6011+(,#!%)!/8.(8/+!*+!1)!14;-+!+,(D'(478+!

*8!,08/4/+!+(!1)!G4,4K414('!*+,!/)64-+,!,0-(!,08G+-(!1+,!30(45,!*+!60-,81()(40-!0/(D0*0-(478+!

,84(+!W!8-+!3)1)*4+!.)/0*0-()1+#!L+!.18,O!1&)K,+-6+!*+!.).411+!4-(+/*+-()4/+!.+8(!)8,,4!\(/+!

8-+!*+3)-*+!+,(D'(478+!W!;'/+/!,84(+!)89!@AB#!

!! %)!./050-*+8/!4-4(4)1+!*+!1&)((+4-(+!+,(!1+!5)6(+8/!1+!.18,!*'(+/34-)-(!*+,!*455'/+-(+,!

/'6+,,40-,!;4-;4G)1+,!3)4,!41!5)8(!)8,,4!./+-*/+!+-!603.(+!*&)8(/+,!5)6(+8/,!6033+!1+!-4G+)8!

*&)(()6D+! *+,! 5/+4-,O! *+,! 4-,+/(40-,!38,681)4/+,O! 1)! 54-+,,+! *+! 1)! ;+-64G+! +(! *+,! 60/(46)1+,!

0,,+8,+,O! 1)! ./',+-6+! *&8-! K/0,,);+! 4)(/0;P-+O! *&D)K4(8*+,! -064G+,O! *&8-+! ,8/6D)/;+!

06618,)1+O!*&8-+!*?,50-6(40-!o!

!"!"#"#! 4/5(0&,&6*23+-

 

!! %)! 30K414('! 4-784P(+! 1+! .)(4+-(#! >&+,(! 1)! /)4,0-! .08/! 1)78+11+! 1+,! *4,.0,4(45,! *+!

60-(+-(40-!,0-(!,08G+-(! /')14,',!+-!8/;+-6+!)54-!*+! 1+! /),,8/+/#!%+!.)(4+-(!)!8-+!.+/(+!*+!

60-54)-6+!+-!,04!14'+!W!1)!.+/(+!*+!1&0/;)-+!*+-()4/+#!%+,!@AB!.+8G+-(!)G04/!*+,!60-,'78+-6+,!

,8/! ,0-! 43);+! 60/.0/+11+! +(! .08/! ,0-! )308/]./0./+O! ,&);;/)G)-(! .)/504,! +-! ./0K1P3+,!

.,?6D010;478+,#!Z1!+94,(+!*+,!.8K146)(40-,!381(4.1+,!784!*4G+/;+-(!,8/!1&),.+6(!.,?6D010;478+!

)3'140/'! 08! -0-! .)/! 8-! (/)4(+3+-(#! :-! +55+(O! ,+10-! X&! M+);)-! R$ll$SO! 1&)3'140/)(40-! *+!
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1&+,(D'(478+!*+-()4/+O!.)/! 1&0/(D0*0-(4+!.)/!+9+3.1+O!-+!./0G078+!.),!-'6+,,)4/+3+-(!8-+!

)3'140/)(40-!*+!1&43);+!*+!,04#!X/O!,+10-!tD'/?]n8;1?!R=JSO!! 1&+,(43+!*+!,04!.+8(!)8;3+-(+/!

;/g6+!)8!(/)4(+3+-(!0/(D0*0-(478+!+-!)3'140/)-(!1+,!60-,4*'/)(40-,!.,?6D010;478+,!)8(08/!

*+!1)!,.DP/+!0/0]5)64)1+#!

.,@! A%0*$313#$+&%$6&'&#$*)&B40%&'&#$02+

!

"#=#$! %)!.1)6+!*+!1&0/(D0*0-(4+!*)-,!1)!./4,+!+-!6D)/;+!*+,!3)1)*4+,!.)/0*0-()1+,!
!

!! `-+!/+1)(40-!K4*4/+6(40--+11+!*?-)3478+!+94,(+!+-(/+!1+!.)/0*0-(4,(+!+(!1|0/(D0*0-(4,(+!

2!6+/()4-,!.)(4+-(,!)?)-(!8-!(/)4(+3+-(!0/(D0*0-(478+!,8K4,,+-(!*+,!,'78+11+,!.)/0*0-()1+,!a!

1+,!3)1)*4+,!.)/0*0-()1+,!.+8G+-(!+-(/)d-+/!*+,!@AB!+(!*+,!./0K1P3+,!+,(D'(478+,!6033+!

G8,!./'6'*+33+-(#!

!! %+! *4);-0,(46! .)/0*0-()1! ,84(! 1|)-)3-P,+! +(! 1|+9)3+-! 614-478+#! %+! (/)4(+3+-(!

.)/0*0-()1! 4-4(4)1! R08! tD'/).+8(478+! .)/0*0-()1+! 4-4(4)1+! tAZS! 60-6+/-+! 1+! 60-(/c1+! *+!

1|4-5+6(40-!+(!1)!./4,+!+-!6D)/;+!*+,!5)6(+8/,!'(4010;478+,#!`-+!/''G)18)(40-!+,(!5)4(+!)./P,!1+!

(/)4(+3+-(!'(4010;478+#!>D/0-010;478+3+-(O!1+!(/)4(+3+-(!.)/0*0-()1!+,(!(08N08/,!./40/4()4/+!

)54-!*+!60-(/c1+/!1&4-5+6(40-!+(!*0-6!'1434-+/!1&4-51)33)(40-O!1+,!.06D+,!/',4*8+11+,!+(!60//4;+/!

1+,!*'5)8(,!0,,+89#!%|'()(!.)/0*0-()1!*04(!\(/+!,()K1+!)G+6!8-+!D?;4P-+!0/)1+!0.(43)1+#! !%)!

-'6+,,4('! *&8-! (/)4(+3+-(! 6D4/8/;46)1! .)/0*0-()1! ,+! .0,+! ,04(! )G)-(! 1+! (/)4(+3+-(!

0/(D0*0-(478+! 8-+! 504,! 1&),,)4-4,,+3+-(! 0K(+-8O! 08! )./P,! 1+! (/)4(+3+-(! 0/(D0*0-(478+#!

%&0/(D0*0-(4+!-+!,+/)!+-(/+./4,+!78&)./P,!1)!54-!*8!(/)4(+3+-(!.)/0*0-()1!+(!.08//)!.+/3+((/+!

1+!/+.0,4(40--+3+-(!*+,!*+-(,!+(!1)!60//+6(40-!*+!6+/()4-,!*'5)8(,!0,,+89#!

!! `-+!'G+-(8+11+!60//+6(40-!06618,)1+!,+/)!+-G4,);'+!*P,!1)!.D),+!4-4(4)1+!*8!(/)4(+3+-(!

+(!8-!(/)4(+3+-(!./0(D'(478+!+,(!4-*4,.+-,)K1+!+-!6),!*&'*+-(+3+-(!-0-!603.+-,'!)G+6!08!

,)-,!+550-*/+3+-(!06618,)1!.0,('/4+8/#!L+,!'(8*+,!0-(!30-(/'!78+!1|'1434-)(40-!*+,!50/6+,!

(/)83)(478+,! 06618,)1+,! )3'140/+! 1)! ;8'/4,0-! *8! (4,,8! .)/0*0-()1! )./P,! 8-! (/)4(+3+-(!

.)/0*0-()1! R=CS! R=<S#!%&'G)18)(40-!*+! 1)!-'6+,,4('!*+! 1&0/(D0*0-(4+!,+! 5)4(!,+10-! 1+!30(45!*+!

60-,81()(40-!*8!.)(4+-(!+(!*+!,)!30(4G)(40-#!̀ -!(/)4(+3+-(!;10K)1!.+8(!\(/+!./0.0,'!)8!.)(4+-(!

*)-,! 1+! 6)*/+! *+,! 3)106618,40-,! ./43)4/+,! RD'/'*4()4/+,O! ;'-'(478+,S! 08! ,+60-*)4/+,!

R*'G+10..'+,!+(f08!);;/)G'+,!*8/)-(!1)!G4+!)*81(+S#!
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!! %+,! 6D049! (D'/).+8(478+,! ,0-(! -0/3)1+3+-(! *'54-4,! 10/,! *+! 1)! .D),+! 60//+6(4G+! *8!

(/)4(+3+-(O!?!603./4,!1+!6D049!*+!/')14,+/!*|)8(/+,!(/)4(+3+-(,!.)/0*0-()89!-0-!6D4/8/;46)89!

R)-(4346/0K4+-,! 106)89! )*N8G)-(,S! 08! 6D4/8/;46)89! +(f08! 8-! (/)4(+3+-(! 0/(D0*0-(478+#!

B08G+-(! 1+! .)/0*0-(+! +,(! /'*84(O! 1+,! ,8/5)6+,! *+,! .)/04,! )1G'01)4/+,! ,0-(! 5)4K1+,#! %+,!

60-(/)4-(+,! +9+/6'+,! .)/! 1+,! 50/6+,! 0/(D0*0-(478+,! ,0-(! .18,! '1+G'+,! .)/! /)..0/(! W! 8-!

.)/0*0-(+!-0/3)1!*+!.)/!1)!*4,()-6+!784!+,(!)8;3+-('+!+-(/+!1+!6+-(/+!*+!/',4,()-6+!*+!1)!

*+-(!+(!1+!.04-(!*&)..146)(40-!*+!1)!50/6+#!Z1!5)8(!)4-,4!/'*84/+!1+,!50/6+,!)54-!*+!*434-8+/!1+,!

60-(/)4-(+,! (/)-,34,+,! 6+! 784! .+/3+(! 1&'(4/+3+-(! *+,! 54K/+,! *8! %IL! +(! 1)! ,(4381)(40-! *+!

1&)6(4G4('!6+1181)4/+#!

!! L+,! 50/6+,! 1';P/+,! ,0-(! W! )..1478+/#! %+! .1)-! *+! (/)4(+3+-(! 0/(D0*0-(478+O! 1)!

K403'6)-478+!+(!1+!,?,(P3+!*|)..)/+411);+,!.08//)4+-(!*+G04/!\(/+!30*454',!.08/!(/)4(+/!1+,!

*+-(,!./',+-()-(!8-!,8..0/(!.)/0*0-()1!/'*84(#!IG+6!8-+!50/6+!0/(D0*0-(478+!60//+6(+3+-(!

)..1478'+! +(! 1+!3)4-(4+-! *+! 1|D?;4P-+! K866)1+O! 1+!308G+3+-(! *+-()4/+! 0/(D0*0-(478+! +,(!

.0,,4K1+! ,)-,! )868-! +55+(! *'1'(P/+! *+-()4/+#! %&0/(D0*0-(4+! .)/(464.+! 4-*4/+6(+3+-(! )8!

(/)4(+3+-(! .)/0*0-()1! R./'G+-(40-O! )3'140/)(40-! *+! 1&D?;4P-+S! +-! .+/3+(()-(! 1&)14;-+3+-(!

*+-()4/+!+(!1&'()K14,,+3+-(!*+,!.04-(,!*+!60-()6(,!4-(+/!*+-()4/+,#!:11+!.)/(464.+!*4/+6(+3+-(!

)8!(/)4(+3+-(!.)/0*0-()1!+-!.+/3+(()-(!8-!;)4-!*&)(()6D+#!

%+,! 60-(/+]4-*46)(40-,! )8! (/)4(+3+-(! 0/(D0*0-(478+! ,0-(! 8-! 3)-78+! *+!

30(4G)(40-f600.'/)(40-O!8-!.)/0*0-(+!4-51)33)(04/+O!*+,!1',40-,!4-(+/]/)*4681)4/+,!*+!61),,+!

ZZfZZZ! -0-! (/)4('+,! R=ESO! *+,! *+-(,! W! 30K414('! 43.0/()-(+! R61),,+! =! 08! HSO! 1)! ./',+-6+! *+!

/',0/.(40-,!/)*4681)4/+,!+9(+/-+,!Rm40G)-0114!x%#S!+(!1)!./',+-6+!*+!.06D+,!,8.'/4+8/+,!W!H!33!

784!0K14;+!1+!.)(4+-(!W!+-(/+./+-*/+!8-!(/)4(+3+-(!6D4/8/;46)1#!Z1!5)8(!/')14,+/!8-+!'G)18)(40-!

4-*4G4*8+11+! )54-! *+! G'/454+/! 78+! 1+! *'.1)6+3+-(! *+-()4/+! +,(! .0,,4K1+! R78)-(4('! 0,,+8,+!

,8554,)-(+S! )54-! 78+! 1+! (/)4(+3+-(! 0/(D0*0-(478+! -+! ./0G078+! .),! 8-! *','78414K/+! (/0.!

43.0/()-(!*+!1)!K)1)-6+!K'-'546+]/4,78+#!:-!+55+(O!1)!.+/(+!*+-()4/+!.08//)4(!\(/+!)66'1'/'+!+-!

-+!./+-)-(!.),!1+,!./'6)8(40-,!-'6+,,)4/+,!)G)-(!8-!*'.1)6+3+-(!0/(D0*0-(478+#!`-!(+//)4-!

.)/0*0-()1!T!34-'!V!.+8(!4-*84/+!8-+!.+/(+!*&)(()6D+!603.1'3+-()4/+!+(f08!8-+!/D?Y)1?,+!

784!D?.0(D'78+/)4+-(!;/)G+3+-(!1&)G+-4/!*+!*+-(,!*'NW!603./034,+,#!

!! %)!34,+!+-!.1)6+!*&8-+!60-(+-(40-!.0,(]0/(D0*0-(478+!+,(!-'6+,,)4/+!)54-!*&'G4(+/!1)!

/'64*4G+!*+,!@AB!3)4,!)8,,4!*+!/'*84/+!1)!30K414('!*+-()4/+!784!.+8(!;\-+/!1+,!.)(4+-(,#!
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!

"#=#"! >0//+6(40-!0/(D0*0-(478+!*+,!@4;/)(40-,!A)(D010;478+,!B+60-*)4/+,!

!! I8.)/)G)-(O!1+,!*+-(,!./',+-()-(!*+,!@AB!'()4+-(!1)4,,'+,!T!;8'/4/!V!-)(8/+11+3+-(!08!

+9(/)4(+,#! :11+,! '()4+-(! 60-,4*'/'+,! 6033+! *+,! *+-(,! W!3)8G)4,! ./0-0,(46! N8,78&W! 6+! 78+!

n4/,6D51+*!*'30-(/+!78&+11+,!.08G)4+-(!\(/+!3)4-(+-8+,!,8/!1+!10-;!(+/3+#!L)-,!6+/()4-,!6),O!

8-!/+(08/!,.0-()-'!G+/,!1+8/!.0,4(40-!4-4(4)1+!+,(!.0,,4K1+#!!

!! Z1!5)8(!4*+-(454+/!1+,!6)8,+,O!1+,!D)K4(8*+,!*?,50-6(40--+11+,O!.)/)50-6(40--+11+,!+(!*0-6!

*'6+1+/! 1+,! 5)6(+8/,! '(4010;478+,! W! 1&0/4;4-+! *+,! *'.1)6+3+-(,! *+-()4/+,#! I./P,! 8-+!

(D'/).+8(478+!.)/0*0-()1+!4-4(4)1+O!HEOJ!b!*+,!*4),(P3+,!,0-(!/'*84(,!+(!=COH!b!,0-(!5+/3',!

R=FS#! `-+! /',018(40-! *+,! @AB! +,(! .0,,4K1+! ,.0-()-'3+-(! 10/,78+! 1)! .)(D010;4+! +,(! ,08,!

60-(/c1+!+(!78+! 1+!G0183+!;4-;4G)1!+,(! /+*+G+-8!-0/3)1#! %+! ,8/5)Q);+! /)*4681)4/+!055/+!*+,!

/',81()(,!T!0/(D0*0-(478+,!V!.)/!/'*86(40-!*+,!*4),(P3+,!4-64,45,!*8!5)4(!*+!1)!,8../+,,40-!*+!

1)!603.0,)-(+!*&r*P3+#!

!! B08G+-(!1+!./0K1P3+!+,(!106)14,'!)8!-4G+)8!*+,!4-64,4G+,!784!,0-(!)110-;'+,!+(!+,.)6'+,#!!

%+,! 308G+3+-(,! 0/(D0*0-(478+,! .+/3+((+-(! *+! /+*/+,,+/O! 5+/3+/! 1+,! *4),(P3+,O! -4G+1+/O!

/'()K14/! 1)! 608/K+!*+!B.++O!)14;-+/o! Z1,!.+/3+((+-(! 1)! 60//+6(40-!+,(D'(478+!*+! 1)!.+/(+!*+!

.).411+,O! 1+! /)../06D+3+-(! /)*4681)4/+! *+,! /)64-+,! *4G+/;+-(+,! 08! +-60/+! *&)3'140/+/! 1+,!

.)/)3P(/+,!614-478+,!.)/0*0-()89!R-4G+)8!*&)(()6D+!614-478+O!30K414('O!./050-*+8/!*+!.06D+S!

+(!1+!/+30*+1);+!.)/0*0-()1#!:-54-O!41,!.+8G+-(!/'.)/(4/!1+,!50/6+,!,+10-!1+!;/)-*!)9+!*+,!*+-(,!

W!*+,!54-,!./0(D'(478+,#!

!! %&)14;-+3+-(! *+-()4/+! +(! 1)! 5+/3+(8/+! *+,! *4),(P3+,! .)/! 4-;/+,,40-! +(! /'(/)6(40-!

0/(D0*0-(478+,! .+/3+((+-(! *&D)/30-4,+/! 1+! ,08/4/+! +(! 1+,! /)..0/(,! 1)K4)89#! %+! K8(! *+!

1&0/(D0*0-(4+!464!+,(!,8/(08(!*&)3'140/+/!1)!./0K)K414('!*+!,)8G+/!+(!*+!/+,()8/+/!8-+!*+-(8/+!

*'('/40/'+#!%&0/(D0*0-(4+!+,(!8-+!'().+!+,,+-(4+11+!.08/!)3+-+/!8-+!,018(40-!+,(D'(478+!+(!

50-6(40--+11+#! >&+,(! *)-,! 6+! *03)4-+! 78+! 1&0/(D0*0-(4+! +(! 1)! .)/0*0-(4+! ),,064'+,! W!

1&0*0-(010;4+!/+,()8/)(/46+!)4*+-(!)8!/'()K14,,+3+-(!*+!1&+,(D'(478+!*+,!.)/0*0-(+,!/'*84(,!

R=lS#!!
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!

!"#$%&'(N')'G$&8'J%234/7&'B/D'&4'7/4-%/7&'BID'0A$3&'"3+"8"5&'+&34%/7&'0%2"4&'./`"77/"%&'&`4%$8-&'

+,&S'$3'1/4"&34'/?/34'&$'$3&'1/%20234"4&'/#%&88"5&'72+/7"8-&'/5/34'0&'+2..&3+&%'$3'

4%/"4&.&34'2%4,20234"9$&'&4'/1%@8'$3'4%/"4&.&34'1/%20234/7'BQPDE'

%+!308G+3+-(!0/(D0*0-(478+!-+!,&)6603.);-+!*&8-!/+30*+1);+!.)/0*0-()1!0.(43)1!

78+!,4!*+,!60-*4(40-,!3'6)-478+,O!)-)(03478+,!+(!-0-!4-51)33)(04/+,!,0-(!/'8-4+,#!L)-,!8-!

3414+8! -0-! 4-51)33)(04/+! +(! .D?,4010;478+O! 1+! *'.1)6+3+-(! 0/(D0*0-(478+! .08//)4(!3\3+!

(/)4(+/!8-+!1',40-!.)/0*0-()1+!+-!5)G0/4,)-(!1&)..0,4(40-!0,,+8,+!*+!5)Q0-!,()K1+!*)-,!1+!(+3.,!

RH$S!RH"S#!!

%+,!308G+3+-(,!0/(D0*0-(478+,!,0-(!/')14,',!*)-,!1+!$+/O!"P3+!+(!=P3+!0/*/+!R1+,!*+89!

*+/-4+/,!)55+6()-(!1)!.1)-'4('!*+!1&)/6!0/(D0*0-(478+!*)-,!1+!,+-,!G+/(46)1S!2!

"! t/)-,1)(40-!+(!/0()(40-!R*08K1+!(/)-,1)(40-!G+,(4K81)4/+!+(!14-;8)1+S!R308G+3+-(,!*8!

$+/!0/*/+S!

"! Z-;/+,,40-f';/+,,40-!+(!G+/,40-,!R308G+3+-(,!*8!"P3+!0/*/+S!!

"! t0/78+!08!4-614-)4,0-!R308G+3+-(!*8!=P3+!0/*/+S#!

!

Figure 14 : Mouvements possibles de l’arc dans les 3 sens de l’espace.'
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!! :-!./',+-6+!*+!*4),(P3+,!4-(+/4-64,45,O!1)!5+/3+(8/+!*+,!+,.)6+,!+(!1+!-4G+11+3+-(!)G+6!

/)../06D+3+-(!/)*4681)4/+!*+,!/)64-+,!*4G+/;+-(+,!.+/3+((+-(!*+!*'.1)6+/!60/0-)4/+3+-(!1)!

.).411+#!B+10-!1)!50/3+!.18,!08!304-,!(/4)-;81)4/+!*+,!608/0--+,!*+,!4-64,4G+,O!8-+!/'*86(40-!

4-(+/]./0943)1+!.+8(!\(/+!/')14,'+#!`-+!4-;/+,,40-!4-64,4G+!.+/3+(!';)1+3+-(!*&).46)14,+/!1+!

.04-(!*+!60-()6(!+(!*+!*434-8+/!1&+,.)6+!4-(+/*+-()4/+!G+/(46)1!*'.08/G8!*+!.).411+,#!!

!! %+,!)/6,!34,!+-!.1)6+!,0-(!W! 50/(+!'1),(464('O!*'14G/)-(!8-+! 50/6+!60-(4-8+!+(! 1';P/+O!

603.)(4K1+! )G+6! 1+! 60-(+9(+! .)/0*0-()1#! `-! ,?,(P3+! *+! 50/6+! *4,60-(4-8! -&+,(! *0-6!

)66+.()K1+!78+!,4! 1)!*8/'+!*+,! 4-(+//8.(40-,!*+!.0/(!+,(! 4-5'/4+8/+!)8!(+3.,!*+! 1)(+-6+!*+!

*455'/+-64)(40-!6+1181)4/+#!Z1!5)8(!'G4(+/!,8/!.)/0*0-(+!/'*84(!1)!/',0/.(40-!4-*4/+6(+!+-!8(414,)-(!

*+,! ,?,(P3+,!*+! 50/6+!60-,()-(,!.08/!'G4(+/! (08(+! /')6(4G)(40-!W! 1&0/4;4-+!*+! 1)! /',0/.(40-!

4-*4/+6(+!R,)-,!/+]D?)14-4,+/S#!

!

!"#$%&'(U')'</8'+7"3"9$&'0$'<]^'0&'_/34&8'+,&S'$3'1/4"&34'1%-8&34/34'$3&'5&84"I$72Z5&%8"23'

0&8'"3+"8"5&8'./`"77/"%&8E'

L)-,!1&'(8*+!*+!L)-4+1!>)/*)/0.014!RH=SO!8-!(/)4(+3+-(!.)/!4-(/8,40-!*+,!4-64,4G+,!)G+6!

*+,! *'5)8(,! 4-5/)! 0,,+89! +,(! /')14,'! 6D+Y! 8-! .)(4+-(! )*81(+! )8! .)/0*0-(+! 603./034,#! ! %)!

603.)/)4,0-! *+,! G)1+8/,! )G)-(! +(! )./P,! (/)4(+3+-(! )! 30-(/'! 8-+! )3'140/)(40-!

,()(4,(478+3+-(!,4;-4546)(4G+!.08/!(08,!1+,!.)/)3P(/+,!,)-,!*434-8(40-!-0()K1+!*+!1)!10-;8+8/!

*+,!/)64-+,#!%)!./050-*+8/!*+!,0-*);+!/',4*8+11+!30?+--+!'()4(!*+!"OEF!33!+(! 1|4-(/8,40-!

30?+--+!*+,!4-64,4G+,!*+!"OFJ!33#!L+!.18,O!1+,!/)*40;/).D4+,!30-(/)4+-(!8-+!/'*86(40-!*+,!

*'5)8(,! 4-5/)]0,,+89#!%+,!308G+3+-(,! 4-(/8,45,O!)./P,!8-!(/)4(+3+-(!6D4/8/;46)1!.)/0*0-()1!

)../0./4'O! .+8G+-(! 30*454+/! .0,4(4G+3+-(! W! 1)! 504,! 1|0,! )1G'01)4/+! +(! 1+,! (4,,8,! 308,!

.)/0*0-()89#!
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!

!"#$%&'(W')'R'#/$+,&F'8"4$/4"23'"3"4"/7&'/1%@8'$3&'+,"%$%#"&'1/%20234/7&':'/$'."7"&$F'4%/"4&.&34'

1/%'/%+'0&'I/8&'0A"3#%&88"23':'T'#/$+,&'8"4$/4"23'J"3/7&'/1%@8'(P'.2"8'0&'4%/"4&.&34E'

 

 

!

!"#$%&'(a')'R'#/$+,&F'%/0"2#%/1,"&'0$'0-J/$4'288&$`'"3"4"/7':'T'0%2"4&F'0-J/$4'288&$`'J"3/7'

0"."3$-E'

L)-,!1&'(8*+!*+!>)0!t#!RHHSO!*+,!*+-(,!)?)-(!*+,!@AB!0-(!/+Q8!8-!(/)4(+3+-(!603K4-'!

.)/0]0/(D0*0-(478+#! %)! .+/(+! *|)(()6D+! 614-478+! )! *434-8'! *+! 3)-4P/+! ,4;-4546)(4G+! a! 1)!

*4,()-6+!+-(/+!1)!N0-6(40-!'3)41]6'3+-(!+(!1)!6/\(+!0,,+8,+!3)/;4-)1+!)!*434-8'!*+!FOCC!33#!!

%)! ./050-*+8/! *+! .06D+! )8! ,0-*);+! +(! 1+! -4G+)8! *&)(()6D+! 614-478+! ,+! ,0-(! -+((+3+-(!

)3'140/'+,! +(! 1+,! +9)3+-,! /)*40;/).D478+,! 0-(! 30-(/'! 8-+! -'050/3)(40-! 0,,+8,+!

G+/(46)1+3+-(!+(!D0/4Y0-()1+3+-(#!%)!*4,()-6+!*8!.04-(! 1+!.18,!).46)1!*8!*'5)8(!0,,+89!W! 1)!

N0-6(40-!'3)41]6'3+-(!)./P,!(/)4(+3+-(!603K4-'!)!*434-8'#!
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!

!

!"#$%&'(b')'M,242#%/1,"&8'"77$84%/34'&3'6'0&8'[M*F'&4'&3';'$3'4%/"4&.&34'1/%'/11/%&"7'J"`&'

2%4,20234"9$&'B/%+'0&'I/8&'0A"3#%&88"23'&4'0&'%-4%/+4"23'"3+"8"JDE'

!! %+!(/)4(+3+-(!0/(D0*0-(460].)/0*0-()1!603K4-'!)3'140/+!1+,!60-*4(40-,!.)/0*0-()1+,!

*+,! ,4(+,! 0,,+89! *'5+6(8+89#! %)! 30/.D010;4+! 0,,+8,+O! 30*454'+! .)/! 8-+! 4-(/8,40-!

0/(D0*0-(478+! )G+6! 54K/0(034+O! .+8(! )3'140/+/! 1+,! /',81()(,! *+! 1)! /';'-'/)(40-! (4,,81)4/+!

;84*'+!81('/4+8/+#!I!1)!54-!*&8-!(/)4(+3+-(!0/(D0*0-(478+O!41!+,(!4-*4,.+-,)K1+!*+!/+6D+/6D+/!

1&06618,40-! 1)! .18,! ,()K1+! +(! 50-6(40--+11+! .0,,4K1+! )4-,4! 78+! 1)! *4,.)/4(40-! *+,! .)/)! +(!

*?,50-6(40-,#! `-+! 60-(+-(40-! 14-;8)1+! 6011'+! ,?,('3)(478+! +,(! W! .0,+/! 6)/! 1+,! 54K/+,!

*+,30*0-()1+,!3+((+-(!)8!34-4383!"="!N08/,!.08/!,+!/'0/;)-4,+/!+-!50-6(40-!*+!1)!-08G+11+!

.0,4(40-!*+!1)!*+-(#!:11+!+,(!.+/3)-+-(+!*)-,!1+,!6),!*+!.)/0*0-(+!/'*84(#!!

!

!! :-! /',83'O! *)-,! 1+! 6)*/+! *+,! .)/0*0-(+,! /'*84(,O! 1&0/(D0*0-(4+! )3'140/+! 1+,!

.0,,4K414(',! *+! 60-,+/G+/! +(! /+,()8/+/! 1+,! *+-(,! *0-(! 1+! ./0-0,(46! +,(! ./'6)4/+#! :11+! .+8(!

*434-8+/!1+,!1',40-,!0,,+8,+,!)-;81)4/+,!.)/!,8../+,,40-!*+,!./09434(',!/)*4681)4/+,!+(!'G4(+/!

1&);;/)G)(40-!*+,!/'6+,,40-,O!/',0/.(40-,!+(!)1G'01?,+,#!!

!

"#=#=! :55+(!*&8-!)..)/+41!0/(D0*0-(478+!60-G+-(40--+1!549+!,8/!1)!,)-('!.)/0*0-()1+!
!

x8,78|W! ./',+-(O! 1+! (/)4(+3+-(! 0/(D0*0-(478+! 549+! /+,(+! 1+! 3+411+8/! 6D049! .08/! 1+,!

*455'/+-(,! (?.+,! *+! 3)106618,40-,#! ! %+,! K/)6e+(,! 3'()11478+,! (/)*4(40--+1,! ,0-(! ,08G+-(!

/+6033)-*',! .08/! 1+,! .)(4+-(,! ./',+-()-(! *+,! ./0K1P3+,! *&06618,40-! ,'GP/+,#! ! h4+-! 78+!

1&+5546)64('!*+,!K);8+,!(/)*4(40--+11+,!)4(!'('!/+60--8+!*)-,!1+!30-*+!+-(4+/O!+11+,!./',+-(+-(!
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+-60/+!*+,!4-60-G'-4+-(,#!%&+55+(!*+,!)..)/+41,!0/(D0*0-(478+,!,8/!1)!,)-('!.)/0*0-()1+!)!'('!

'G)18'!*)-,!*+!-03K/+8,+,!'(8*+,!RHJS!RHCS!RH<S!RHES!RHlS!RJFS!RJ$S#!!

!! Z1!+,(!*4554641+!*+!-+((0?+/!1+,!K);8+,!*+!3)-4P/+!60-G+-(40--+11+O!1+,!.)(4+-(,!*04G+-(!

K/0,,+/!,04;-+8,+3+-(!6D)78+!,8..0/(!+(!.),,+/!1+!541!*+-()4/+!)8(08/!*+,!541,!0/(D0*0-(478+,!

.08/! '1434-+/! (08(+! (/)6+! *+! .1)78+#! %+! *'G+10..+3+-(! *+! 1)! .1)78+! *+-()4/+! *'.+-*! *+!

.18,4+8/,!5)6(+8/,!+-G4/0--+3+-()89!+(!4-*4G4*8+1,!(+1,!78+!1+!/';43+!)143+-()4/+O!1|D?;4P-+!

K866)1+O!1|+9.0,4(40-!)8!5180/8/+O!1)!78)14('!*+!1)!,)14G+O!1)!603.0,4(40-!*+!1)!346/0510/+!K866)1+!

+(!1+,!5)6(+8/,!4338-4()4/+,!RJ"S!RJ=S#!

!! %+,!)..)/+41,!0/(D0*0-(478+,!549+,!6/'+-(!*+,!Y0-+,!*+!/'(+-(40-!.08/!1|)668381)(40-!

*+! .1)78+! +(! +3.\6D+-(! 1+,! (+-()(4G+,! *|D?;4P-+! 0/)1+O! 6+! 784! )8;3+-(+! 1+,! /4,78+,! *+!

*'34-'/)14,)(40-!*+!1|'3)41O!*+!6)/4+O!*|4-51)33)(40-!;4-;4G)1+!+(!*+!*434-8(40-!*+!1)!,)-('!

.)/0*0-()1+#!%+,!5)6(+8/,!106)89!),,064',!)8!.0/(!*|8-!)..)/+41!0/(D0*0-(478+!549+!4-518+-6+-(!

1+,!30*4546)(40-,!*+!1)!.1)78+!,08,];4-;4G)1+!784!+-(/)d-+-(!*)G)-();+!*|4-51)33)(40-!+(!*+!

,)4;-+3+-(! RJHS! R$FS! RHJS#! Z1,! /+(4+--+-(! ';)1+3+-(! *+,! )143+-(,! 784! 508/-4,,+-(! *+,!

-8(/43+-(,O! +-! .)/(46814+/! 10/,78+! 1|D?;4P-+! K866)1+! +,(! 3)8G)4,+O! )8;3+-()-(! )4-,4! 1+,!

.0,,4K414(',!*+!6010-4,)(40-!.)/!1+,!K)6('/4+,!.)/0*0-(0.)(D0;P-+,#!!

!

!"#$%&'(c')'</8'+7"3"9$&'0$'<]^'0&'_/34&8'%&1%-8&34/34'#23J7&.&34'&4'8/"#3&.&34'#"3#"5/$`'

+,&S'$3'1/4"&34'/5&+'$3&',?#"@3&'.-0"2+%&E'

!! B+10-!1)!/+G8+!,?,('3)(478+!*+!h011+-!RJJS!+(!1)!/+G8+!*+!14(('/)(8/+!*+!m),(+1!xj!+(!)1#!

RJ$SO!)868-+!*+,(/86(40-!.)/0*0-()1+!4//'G+/,4K1+!614-478+3+-(!,4;-4546)(4G+!-&)!'('!./08G'+!

,84(+! W! 1)! .0,+! *&8-! )..)/+41! 0/(D0*0-(478+#! %+! (/)4(+3+-(! 0/(D0*0-(478+! 184]3\3+!

-&)8;3+-(+!.),!1&4-64*+-6+!*+,!.)(D010;4+,!.)/0*0-()1+,#!>+1)!60-60/*+!)G+6!*|)8(/+,!'(8*+,!

,+10-!1+,78+11+,!1+,!)..)/+41,!549+,!-|)8;3+-(+-(!.),!1+!/4,78+!*+!3)1)*4+!.)/0*0-()1+!RJCS!
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RJ<S#!L+!.18,O!8-+!./4,+!+-!6D)/;+!0/(D0*0-(460].)/0*0-()1+!)!*'30-(/'!8-+!)3'140/)(40-!*+!

1)!,)-('!.)/0*0-()1+!+(!8-!/'()K14,,+3+-(!*&8-+!06618,40-!50-6(40--+11+#!LP,!1+,!)--'+,!JFO!

6+/()4-,! )8(+8/,! ,8;;P/+-(! 3\3+! 78+! 1)! 60//+6(40-! 0/(D0*0-(478+! .+8(! 60-(/4K8+/! W! 1)!

/';'-'/)(40-!*+,!(4,,8,!.)/0*0-()89!RJES#!

B+10-! m03+,! B>! RHlSO! )868-+! *455'/+-6+! ,4;-4546)(4G+! -&)! '('! /+3)/78'+! .)/34! 1+,!

4-*46+,!3+,8/',!)G)-(!+(!)./P,! 1)!*'.0,+!*+! 1&)..)/+41! R.08/! 1&4-*46+!*+!.1)78+O! 1&4-*46+!*+!

,)4;-+3+-(!;4-;4G)1O!1+!,)4;-+3+-(!)8!,0-*);+O!1)!./050-*+8/!*+!.06D+!)8!,0-*);+!+(!1)!.+/(+!

*&)(()6D+S#!%&Dc(+!+(! 1+,!5)6(+8/,!K)6('/4+-,! 4-(+/);4,,+-(!.08/!/';81+/! 1)!./0;/+,,40-!*|8-+!

1',40-! 4-4(4)1+! R;4-;4G4(+S! +-!.)/0*0-(4(+! RJlS!+(! 1+,!30*4546)(40-,!;4-;4G)1+,! 4-51)33)(04/+,!

,0-(!,8;;'/'+,!6033+!'()-(!/'G+/,4K1+,!)./P,!1)!.0,+!RCFS!RHlS!+(!1)!*'.0,+!*+!1&)..)/+41!RC$S#!

%+,! .)/)3P(/+,! 614-478+,O! (+1,! 78+! 1|4-*46+! *+! .1)78+O! 1|4-*46+! ;4-;4G)1O! 1)! ./050-*+8/! *8!

,0-*);+!.)/0*0-()1!+(! 1+! 14784*+!6/'G4681)4/+!;4-;4G)1!0-(!*434-8'!,4;-4546)(4G+3+-(!C!304,!

)./P,!1)!*'.0,+!RH<S#!`-+!-0/3)14,)(40-!*+,!4-*46+,!;4-;4G)89!)!'('!/)..0/('!+-(/+!$!+(!C!304,!

)./P,!1)!*'.0,+!*+,!)..)/+41,!381(4])(()6D+,!RH<S!RC"S!RC$S!RC=S#!

X/O!6+/()4-+,!'(8*+,!0-(!/)..0/('!8-+!.+/(+!*|)(()6D+!614-478+!,4;-4546)(4G+!)8!608/,!

*8!(/)4(+3+-(!0/(D0*0-(478+!RCHS!RCJS#!L&)8(/+,!0-(!30-(/'!78+!1+!(/)4(+3+-(!0/(D0*0-(478+!

.+8(!';)1+3+-(!6)8,+/!8-+!/'.0-,+!4-51)33)(04/+!3\3+!6D+Y!1+,!.)(4+-(,!)?)-(!8-+!K0--+!

D?;4P-+!K866)1+O!)66'1'/)-(!)4-,4!1+!*'G+10..+3+-(!*+!1',40-,!.)/0*0-()1+,!+(!+-(/)d-)-(!8-+!

.+/(+!*|)(()6D+!RCCS!RC<S#!

I!.18,!.+(4(+!'6D+11+O! 1)!603.0,4(40-!*8!346/0K40(+!,08,];4-;4G)1!.+8(!\(/+!)55+6('+O!

+-(/)d-)-(!8-+!6010-4,)(40-!.)/!*+,!346/0]0/;)-4,3+,!),,064',!W!8-+!4-51)33)(40-!;4-;4G)1+!

+(!W!8-+!*+,(/86(40-!.)/0*0-()1+!RCES#!:-(/+!=!+(!$"!,+3)4-+,!)./P,!1+!*'K8(!*+!1)!50/3)(40-!

*+!1)!.1)78+!,8./);4-;4G)1+O!8-+!346/0510/+!*4,(4-6(+!,08,];4-;4G)1+O!603.0,'+!./4-64.)1+3+-(!

*+!K)6('/4+,!)-)'/0K4+,!W!m/)3!-';)(45!+(!603./+-)-(!6+/()4-+,!+,.P6+,!30K41+,O!,&'()K14(#!

A08/!6010-4,+/!8-!,4(+!.)/0*0-()1O!8-+!+,.P6+!*04(!.08G04/!,+!549+/!W!.18,4+8/,!,8/5)6+,!08!W!

*|)8(/+,! +,.P6+,! K)6('/4+--+,! )(()6D'+,! W! 6+,! ,8/5)6+,! R"HS#! `-+! ;4-;4G4(+! .+/,4,()-(+! +,(!

5/'78+33+-(!60-,()('+!.+-*)-(! 1+! (/)4(+3+-(#!B+10-!I()6e!v:! RHCSO! 41! ?!)!8-!6D)-;+3+-(!

,.'645478+!*+! 1)! 510/+!346/0K4+--+!+(!8-+!)8;3+-()(40-!*+,!%)6(0K)6411+,O!*+,!,.4/06DP(+,O!

*+,!K)6('/4+,!)-)'0K4+,!+(!*+!ME'"34&%.&0"/#!
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!! L)-,!1&'(8*+!*+!A+((4!B#!RClSO!1+,!.)(4+-(,!)G+6!*+,!)..)/+41,!549+,!'()4+-(!614-478+3+-(!

,)4-,!C!304,!)./P,! 1)!.0,+!3)4,!30-(/)4+-(!8-+!)8;3+-()(40-!,4;-4546)(4G+!*+!-83'/)(40-!

K)6('/4+--+O!*+,!Kg(0--+(,!30K41+,O!*+,!,.4/06DP(+,!,08,];4-;4G)89!+(!8-+!*434-8(40-!*+,!

60664! W! m/)3! .0,4(45#! B+10-! j)-! m),(+1! RC"SO! (/04,! 304,! )./P,! 1)! *'.0,+O! 8-+! /'*86(40-!

,4;-4546)(4G+! *8! -03K/+! *+! .)/0*0-(0.)(D0;P-+,! /+(/08G',! )8! 608/,! *8! (/)4(+3+-(!

0/(D0*0-(478+!)!'('!/)..0/('+!)4-,4!78&8-+!)8;3+-()(40-!*8!/)(40!`i>!)'/0K4+f)-)'/0K4+#!!!!!!!!

%+!(/)4(+3+-(!0/(D0*0-(478+!.08//)4(!,(4381+/!1)!6/04,,)-6+!*|8-+!510/+!,08,];4-;4G)1+!

*)-,!1)78+11+!6+/()4-+,!,086D+,!K)6('/4+--+,!.)/0*0-(0.)(D0;P-+,!,0-(!/'.)-*8+,O!(+1,!78+!

M2%1,?%2.23/8' #"3#"5/7"8F' M%&524&77/' "34&%.&0"/F' ;/+4&%2"0&8' J2%8?4,$8F' 6##%&#/4"I/+4&%'

/+4"32.?+&4&.+2."4/38F' !$82I/+4&%"$.' 3$+7&/4$.! +(! H%&123&./' 0&34"+27/#! `-+!

30*4546)(40-!,4;-4546)(4G+!*8!346/0K40(+!0/)1!,8;;P/+!78+!1+!/4,78+!*+!*'G+10..+/!8-+!;4-;4G4(+!

*)-,!1+,!304,!,84G)-(!1+!(/)4(+3+-(!/+,(+!'1+G'!+(!1+!/4,78+!*+!.)/0*0-(4(+!-+!.+8(!\(/+!+9618!

RH<S#! I! 1&4-G+/,+O! ,+10-! tD0/-K+/;! +(! )1#! R<FSO! )868-! -4G+)8! *|);+-(! .)(D0;P-+! -|'()4(!

,4;-4546)(4G+3+-(!.18,!'1+G'!)./P,!$"!304,!*+!(/)4(+3+-(#!!

!! L)-,!8-+!/+G8+!,?,('3)(478+!.18,!/'6+-(+!*+!�),648/4-,e4+-+!:! R<$SO!$H!'(8*+,!0-(!

.0/('! ,8/! 1+,! 30*4546)(40-,! .)/0*0-()1+,! )8! 608/,! *8! (/)4(+3+-(! 0/(D0*0-(478+! 6D+Y! *+,!

.)(4+-(,!W!/4,78+!.)/0*0-()1#!Z1!-|+94,(+!)6(8+11+3+-(!)868-!+,,)4!614-478+!60-(/c1'!/)-*034,'!

784! 30-(/+! 78+! 1+! (/)4(+3+-(! 0/(D0*0-(478+! )3'140/+! 08! );;/)G+! 1+! ,()(8(! *+,! *+-(,!

.)/0*0-()1+3+-(! 603./034,+,#! `-+! )3'140/)(40-! ,4;-4546)(4G+! *+! 1|'()(! .)/0*0-()1! )! '('!

0K,+/G'+!*)-,!$$!*+,!$H!'(8*+,#!:-!/)4,0-!*8!-4G+)8!*|D'('/0;'-'4('!*+!1)!3'(D0*010;4+!*+,!

'(8*+,! 4-618,+,O! 1+,! +9)34-)(+8/,! 0-(! (/08G'! 78|41! '()4(! 43.0,,4K1+! *+! 3+-+/! 8-+! 3'()]

)-)1?,+#!

!! A08/!60-618/+O!41!+,(!)*34,!78+!1+!5)4(!*+!3+((/+!1|)66+-(!,8/!1+,!./06'*8/+,!*+!60-(/c1+!

*+! 1)! .1)78+! )G)-(! 1)! .0,+! *+! 1&)..)/+41! 0/(D0*0-(478+! .08//)4(! K4+-! 34-434,+/! 1)! 1',40-!

4-51)33)(04/+! ,08G+-(! 0K,+/G'+! )8! 608/,! *8! (/)4(+3+-(#! h4+-!78+!*+,! '(8*+,! )-('/4+8/+,!

)4+-(! 30-(/'! 78+! 1+! (/)4(+3+-(! 0/(D0*0-(478+! .+8(! 4-518+-6+/! .0,4(4G+3+-(! 1)! ,)-('!

.)/0*0-()1+O!1+,!/)..0/(,!/'6+-(,!+(!1+,!./+8G+,!)6(8+11+,!-+!,+3K1+-(!.),!\(/+!+-!)660/*!)G+6!

1&)554/3)(40-!,+10-!1)78+11+!1+!(/)4(+3+-(!0/(D0*0-(478+!+-(/)d-+!8-+!)3'140/)(40-!;'-'/)1+!

*+!1)!,)-('!.)/0*0-()1+!R<$S!RJ$S!RJJS#!!%+!*4)10;8+!+-(/+!1+!.)/0*0-(4,(+!+(!1|0/(D0*0-(4,(+!

*04(!(08N08/,!\(/+!'()K14!)54-!*&)3'140/+/!1)!./4,+!+-!6D)/;+!(D'/).+8(478+#!%+!.)(4+-(!*04(!\(/+!
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4-G+,(4! 6)/! ,)-,! ,)! 603.14)-6+! )8! K0-! *'/081+3+-(! *+,! ./06'*8/+,! *&D?;4P-+! K8660]

*+-()4/+,O!6+1)!)8/)!8-!43.)6(!60-,4*'/)K1+!,8/!,0-!'()(!.)/0*0-()1!R<"S#!!

@! /D3EE*)0)*$:+'35+02*7#3(%5+

!

@,!! FEE*)0)*$:+'35+02*7#3(%5+'0#5+23+)&#$%G23+'35+1&(H313#$5+'3#$0*%35+
!

=#$#$! %+,!308G+3+-(,!0/(D0*0-(478+,!
!

#"$"$"$! 7899+,/-:-;*/)&,&6*+-+)-<*&=1(8'*23+-/3>-3'-98>&?&')+-'&>=8,-

'

!! %+!308G+3+-(!*+-()4/+!+,(!.+/34,!.)/!1)!50/6+!)..1478'+!.)/!1+!541!G4)!1+,!K/)6e+(,!,8/!

1+,! *+-(,#! >+((+! 50/6+! -+! *04(! .),! *'.),,+/! 1)! ./+,,40-! ,)-;84-+! )8! -4G+)8! *+,! 6).411)4/+,!

R"J;f63"S! )8! /4,78+! *+! G04/! 1)! *+-(! ,8K4/! 8-! )//\(! ./010-;'! *8! 308G+3+-(O! G04/+! 8-+!

/',0/.(40-!/)*4681)4/+!08!8-+!)-e?10,+#'%)!*+-(!)8/)!8-+!5)6+!+-!./+,,40-!R603./+,,40-!*8!

14;)3+-(SO!1&)8(/+!,+/)!+-!(+-,40-!R'(4/+3+-(!*+,!54K/+,!*8!14;)3+-(S#!`-+!Y0-+!D?)14-+!.18,!

08!304-,! 43.0/()-(+O! ,+10-! 1)! 50/6+! +9+/6'+O! ,+! *'G+10..+/)! ,8/! 1)! 5)6+! +-! ./+,,40-! 784!

+3.\6D+/)!(08(!/+3)-4+3+-(!0,,+89!.+-*)-(!8-!6+/()4-!(+3.,#!A84,O!6+11+]64!,+/)!,8../43'+!

.)/! *+,! ./06+,,8,! 6+1181)4/+,! 784! .+/3+((/0-(! 1+! 308G+3+-(! *+-()4/+#! %+! .001! 6+1181)4/+!

T! 0,('061),(+]0,('0K1),(+! V! +,(! )10/,! *4,.0-4K1+O! 1&0/(D0*0-(4,(+! *04(! )..1478+/! *+,! 50/6+,!

60-(4-8+,! )54-! *+! -+!.),! T! /+.)/(4/! W! Y'/0! V! *)-,! 1+! ./06+,,8,! *8!308G+3+-(#! %+,! 50/6+,!

*04G+-(!\(/+!1';P/+,!)54-!78+!1)!*+-(!,+!*'.1)6+!)G+6!,0-!.)/0*0-(+!R/',0/.(40-!*4/+6(+S!+(!

-0-!W!(/)G+/,!R/',0/.(40-!4-*4/+6(+S!R<=S#!!

!

I4-,4O! ,+10-! h)/0-O! 1)! ./+34P/+! .D),+! *8! 308G+3+-(! +,(! /).4*+! R"HD! W! "! N08/,SO!

433'*4)(+!+(!*+!5)4K1+!)3.14(8*+#!:-,84(+O!*8/)-(!"F!W!=F!N08/,O!1+!*'.1)6+3+-(!*+-()4/+!+,(!

5)4K1+! G04/+! -81O! 6&+,(! 1)! .'/40*+! *+! 1)(+-6+! RD?)14-4,)(40-! *8! %IL! )8! -4G+)8! *+,! Y0-+,! *+!

./+,,40-S#! A84,! 1)! Y0-+! -'6/0,'+! *4,.)/)d(! .)/! /',0/.(40-! *4/+6(+! 08! 4-*4/+6(+! +(! 1+!

*'.1)6+3+-(!,+!(+/34-+!.)/!8-+!.'/40*+!*+!.0,(]1)(+-6+#!

%)!/')6(40-!0,f14;)3+-(f*+-(!R)/(4681)(40-!*+-()4/+S!*'.+-*!*+!1&4-(+-,4('O!*+!1)!*8/'+!

+(!*+!1)!*4/+6(40-!*+!1)!50/6+#!%+,!*+-(,!,0-(!30K41+,!)8!,+4-!*+!1+8/!)/(4681)(40-!;/g6+!)8!%IL!

a!1+8/!30K414('!.D?,4010;478+!*'.+-*!*+!,)!1)/;+8/O!*+!,)!10-;8+8/!+(!*+!,)!78)14('#!B+10-!1+!
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308G+3+-(O! 1+! 603.0/(+3+-(! *8! 14;)3+-(! -+! ,+/)! .),! 1+!3\3+! a! 1&0/4+-()(40-!*+,! 54K/+,!

-&'()-(!.),!4*+-(478+!)8!-4G+)8!*+!1&).+9!+(!+-!6+/G46)1#!

%)!G4(+,,+!*+!*'.1)6+3+-(!,84(! 1)!G4(+,,+!*8!4$%3'25&%! (4,,81)4/+!+(! 1)!*?-)3478+!*8!

3'()K014,3+!.)/0*0-()1! R14;)3+-(!+(!0,S#! :11+!*04(!\(/+! ,+-,4K1+3+-(!';)1+!W! 1)! G4(+,,+!*+!

/',0/.(40-!0,,+8,+!)54-!*+!-+!.),!6/'+/!*+!-08G+11+,!Y0-+,!*+!D?)14-4,)(40-#!%+!/+30*+1);+!

0,,+89!6D+Y!8-!)*81(+!+,(!.18,!5/'78+-(!)8!-4G+)8!*+!1&0,!(/)K'681)4/+!R"Jbf)-S#!%+!6?61+!IMZi!

RI..0,4(40-]M',0/.(40-]Z-D4K4(40-]i0/3)(40-S!*8/+!=!304,!+(!$F!b!*+! 1&0,!+,(! ,0834,!W!*+,!

6D)-;+3+-(,#!!

%&)3.14(8*+!*8!*'.1)6+3+-(!+,(!1434('+!.)/!1&)-)(034+!*+!1&0,!)1G'01)4/+!+(!*8!%IL#!%)!

/',4,()-6+!*&8-+!*+-(!)8!*'.1)6+3+-(!,&)..+11+!,)!G)1+8/!*&)-6/);+O!+,(43'+!,+10-!1)!/)64-+!

R,8/5)6+!+(!G0183+S#!I4-,4!.08/!8-+!6)-4-+!3)9411)4/+!*0-(!1)!,8/5)6+!/)*4681)4/+!(0()1+!+,(!*+!

"F=!33"O!1)!,8/5)6+!/)*4681)4/+!+-!0..0,4(40-!)8!*'.1)6+3+-(!,+/)!*+!$FF!33"#!%)!60-(/)4-(+!

W!)..1478+/!.08/!*'.1)6+/!8-+!*+-(!'()-(!*+!"JFF!A)f33"!R"J!;f63"SO!41!5)8*/)!*0-6!)..1478+/!

8-+!50/6+!*+!FO"J!v!R"J!;S!,8/!8-+!6)-4-+!.08/!.08G04/!1)!*'.1)6+/!R<HS#!!

!

`-+!50/6+!)..1478'+!,8/!8-+!*+-(!43.1478+!8-!303+-(!2!@!�!i�*!)G+6!*!1)!*4,()-6+!

+-(/+!1+!6+-(/+!*+!/',4,()-6+!R>/S!*+!1)!*+-(!+(!1+!.04-(!*&)..146)(40-!*+!1)!50/6+#!%+!>/!+,(!,4(8'!

)8! (4+/,! /)*4681)4/+! 6+/G46)1! .08/! 8-+! *+-(! 30-0]/)*4681'+! )?)-(! 1)! 50/3+! 4*')1+! *&8-!

.)/)K010�*+!*+!/'G018(40-!Ri4;8/+!"FS#!`-+!50/6+!)..1478'+!)8!-4G+)8!*8!6+-(/+!*+!/',4,()-6+!

*&8-+!*+-(!./0G078+/)!8-!308G+3+-(!*+!(/)-,1)(40-!R;/+,,40-!.8/+S!Ri4;8/+!"$!+-!K),S#!

!

!

!"#$%&'CP')'*+,-./'0&34/"%&'8"4$/34'7&'+&34%&'0&'%-8"84/3+&BaNDE'
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'

'

!"#$%&'C(')'*+,-./'0A$3&'5&%8"23'B&3',/$4D'&4'#%&88"23'B&3'I/8D'0&34/"%&'BaNDE'

 

:-!3'6)-478+!*8!*'.1)6+3+-(!*+-()4/+O!*+89!.)/)3P(/+,!,0-(!'G)18',!2!

-! %)! /',81()-(+! ;'-'/)1+! *+,! 50/6+,! )..1478'+,! 2! i! 784! *'(+/34-+! 1+! 308G+3+-(! *+!

(/)-,1)(40-!a!

-! %+!303+-(!/',81()-(!)8(08/!*+!>/!2!@!784!+,(!1+!308G+3+-(!*+!/0()(40-!*+!1)!*+-(!

)8(08/!*+!>/#!

!
%)!.18.)/(!*+,!308G+3+-(,!*+-()4/+,!0/(D0*0-(478+,!,0-(! 1)!603K4-)4,0-!*+!.18,4+8/,!

308G+3+-(,!*+-()4/+,!.8/,!R8-+!(/)-,1)(40-!14'+!W!1&4-(+-,4('!*+!1)!50/6+!+(!8-+!/0()(40-!14'+!

W! 1&43.0/()-6+!*8!303+-(S#! %)! ./'*034-)-6+!*8!308G+3+-(! ,+/)!*0--'+!.)/! 1+! /)..0/(!

303+-(f50/6+O!784!,+!(/)*84(!.)/!8-+!/0()(40-!,4!1+!/)..0/(!+,(!'1+G'!+(!.)/!8-+!(/)-,1)(40-!,4!

)8!60-(/)4/+!6+!/)..0/(!(+-*!W!*434-8+/#!I8!608/,!*8!*'.1)6+3+-(!0/(D0*0-(478+O!1+!/)..0/(!

@fi!*04(!\(/+!60-,()-(!R<JS#E!

!

%)! *+-(! ,8K4(! 8-+! (/)-,1)(40-! >/]>/&! +(! 8-+! /0()(40-! )8(08/! *+! >/&! *&8-! )-;1+! θ#!!

%+!308G+3+-(!)..)/+-(!+,(!8-+!/0()(40-!)8(08/!*&8-!.04-(!549+!)..+1'!6+-(/+!*+!/0()(40-!>ρ!

Ri4;8/+!""S#!%0/,78+!>/!+(!>ρ!,0-(!60-50-*8,O!-08,!0K(+-0-,!8-!308G+3+-(!*+!/0()(40-!.8/+!

)8(08/!*+!>/#!%0/,78+!>ρ!+,(!/+N+('!W!1&4-54-4O!1)!*+-(!,+!*'.1)6+!+-!;/+,,40-!.8/+#!%+!/)..0/(!

@fi!*'(+/34-+!1+!/)..0/(!/0()(40-f(/)-,1)(40-#!
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!

!"#$%&'CC')'[2$5&.&34'/$42$%'0$'+&34%&'0&'%24/4"23'<ρE'

!

:-!0/(D0*0-(4+!549+O!,+10-!v)-*)!M#O!8-!)/6!*&4-;/+,,40-!)8!-4G+)8!*+,!78)(/+!4-64,4G+,!

3)9411)4/+,!8(414,+!8-+!50/6+!*+!HF!W!JF!;/)33+,!R6+!784!60//+,.0-*!W!8-+!50/6+!*&+-G4/0-!FO$!

v!R$F!;S!.08/!6D)78+!4-64,4G+!3)9411)4/+S!+(!*+!=F!W!=J!;!.08/!1+,!4-64,4G+,!3)-*4K81)4/+,#!A08/!

6D)78+!341143P(/+!*+!308G+3+-(O!1)!.+/(+!*+!50/6+!+,(!*+!,+81+3+-(!J!W!E!;/)33+,!+(!1+!541!

.+8(!/+,(+/!)6(45!.+-*)-(!78+178+,!304,O!,)-,!-'6+,,4('!*&)6(4G)(40-#!L+!.18,O!1&25&%I"4&!.+8(!

\(/+!/'*84(!*+!"O""!W!"OJH!33!R/+,.+6(4G+3+-(!+-!(+6D-478+!)/6!*/04(!+(!+-!,+;3+-('+S#!:-!

+9+/Q)-(!8-+!50/6+!*+!$F!;!.)/!4-64,4G+!3)-*4K81)4/+O!1&4-(/8,40-!0K(+-8+!+-!30?+--+!+,(!*+!

$OF=! 33! R+-! )/6! */04(S! +(! *+! $O<$! 33! R+-! (+6D-478+! ,+;3+-('+S#! @+1,+-! /)..0/(+! 8-+!

4-;/+,,40-!)11)-(!N8,78&W!=OJ!33!)G+6!8-!)/6!*+!K),+!R<CS#!L+,!308G+3+-(,!*+!/'(/)6(40-!+(!

*+!G+/,40-!,0-(!),,064',!W!1)!/'*86(40-!*+!1&25&%I"4&#!%+!308G+3+-(!*&4-;/+,,40-!+,(!,08G+-(!

1+! .18,! 4-*478'! 10/,78&8-+! *+-(! )-('/4+8/+! )..)/)d(! )110-;'+! ,84(+! W! 8-+! .+/(+! *&)(()6D+!

.)/0*0-()1+!R<CS#!!

>+.+-*)-(O! 1+,! *0--'+,! ,8/! 1|+5546)64('! *8! 308G+3+-(! *+-()4/+! 0/(D0*0-(478+!

,+3K1+-(!\(/+!(/P,!1434('+,#!>+1)!)!/+-*8!43.0,,4K1+!1)!/')14,)(40-!*|8-+!3'()])-)1?,+#!I868-+!

./+8G+! 60-6+/-)-(! 1+! -4G+)8! *+! 50/6+! 0.(43)1! +-! 0/(D0*0-(4+! -+! .+8(! \(/+! +9(/)4(+! *+! 1)!

14(('/)(8/+#! L+,! '(8*+,! 614-478+,! 60-(/c1'+,! +(! *+,! +9.'/4+-6+,! .18,! ,()-*)/*4,'+,! ,0-(!

-'6+,,)4/+,! .08/! 34+89! 603./+-*/+! 1)! /+1)(40-! +-(/+! 1)! 50/6+! )..1478'+! +(! 1+! ()89! *+!

*'.1)6+3+-(!*+,!*+-(,!R<<S#!
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#"$"$"!! @3>-3'-98>&?&')+->1?3*)-

L)-,! 1+! ./06+,,8,! *'64,40--+1! 60-6+/-)-(! 1+! (/)4(+3+-(! 0/(D0*0-(478+! 6D+Y! 1+,!

.)(4+-(,! )((+4-(,! *+! .)/0*0-(4(+O! 1+! -4G+)8! *|)(()6D+! 614-478+O! 1)! 30K414('! *+,! *+-(,! +(!

1|4-614-)4,0-!*+,!4-64,4G+,!*04G+-(!\(/+!./4,!+-!603.(+!R<ES#!

%+! 6+-(/+! *+! /',4,()-6+! *+! 1)! *+-(! +,(! +-! ,4(8)(40-! .18,! ).46)1+! .)/! /)..0/(! W! 8-!

.)/0*0-(+!+-(4+/! R<CS#!%0/,78+!-08,!)..14780-,!8-+! 50/6+!'104;-'+!*8!>/O! 1)!60-(/)4-(+!)8!

-4G+)8!*8!.)/0*0-(+!,+/)!.18,!'1+G'+!6)/!*!)8;3+-(+!+(!*0-6!1+!303+-(!)8,,4!RL+K106e!%!+(!

A+(4(.),!%#S#!%)!*+-(!)8!.)/0*0-(+!/'*84(!)..)/)d(!.18,!30K41+!R<lS#!%+!K0/*!06618,)1!'()-(!W!

.18,!;/)-*+!*4,()-6+!*8!6+-(/+!*+!/',4,()-6+O!1+!308G+3+-(!+55+6(8'!.)/!1)!608/0--+!+,(!*+!

.18,!;/)-*+!)3.14(8*+#!!

!! %)! *434-8(40-! *8! ,8..0/(! 0,,+89! +-;+-*/+! 8-+! 30K414('! *+-()4/+! 'G+-(8+11+3+-(!

)8;3+-('+!)4-,4!78&8-+!,8,6+.(4K414('!)89! (/)83)(4,3+,!06618,)89#! Z1! 5)8*/)!*0-6!G+411+/!W!

'()K14/!8-+!60-(+-(40-!*'54-4(4G+!)54-!*+!1434(+/!1+!.18,!.0,,4K1+!1+,!/4,78+,!*+!/'64*4G+#!

%+,!*+-(,!)8!,8..0/(!.)/0*0-()1!/'*84(!.+8G+-(!,8K4/!8-!308G+3+-(!0/(D0*0-(478+!

/'8,,4! ,)-,! 603./03+((/+! 1+8/! +5546)64('! -4! 1+8/! ,4(8)(40-! .)/0*0-()1+! REFS#! `-! +96+11+-(!

60-(/c1+!*+!1)!.1)78+!)G+6!*+,!G4,4(+,!/';814P/+,!(08,!1+,!=!W!C!304,!+(!1|)..146)(40-!*+!50/6+,!

0/(D0*0-(478+,! 1';P/+,! +(! 60-(4-8+,! ,0-(! /+6033)-*',! .08/! 8-! (/)4(+3+-(! +5546)6+! *+,!

.)(4+-(,!./',+-()-(!*+,!*'5)8(,!.)/0*0-()89#!

L+,!'(8*+,!614-478+,!+(!D4,(010;478+,!4-*478+-(!78|8-+!-08G+11+!)(()6D+!+,(!.0,,4K1+!

;/g6+! W! 1&4-(/8,40-! 0/(D0*0-(478+! *+-()4/+#! Z1! ,+/)4(! .0,,4K1+! *|'1434-+/! 1+,! *'5)8(,! +-!

*'.1)Q)-(!1+,!*+-(,!)G+6!8-!.)/0*0-(+!,)4-!+(!/'*84(!*)-,!1+,!.06D+,!4-5/)]0,,+8,+,O!,8;;'/)-(!

1)!.0,,4K414('!*|'(8*4+/!1)!./',+-6+!*|8-+!-08G+11+!)(()6D+!)8!-4G+)8!*8!(4,,8!60-N0-6(45#!L+!

.18,O!1+,!308G+3+-(,!*&4-(/8,40-!.+8G+-(!/'()K14/!8-!.)/0*0-(+!,)4-!+(!50-6(40--+1O!)G+6!*+,!

/',81()(,! .,?6D010;478+,! +(! +,(D'(478+,! 5)G0/)K1+,#! I./P,! 8-+! (D'/).4+! .)/0*0-()1+!

)../0./4'+O! 1+! (/)4(+3+-(! 0/(D0*0-(478+! .+8(! /+,()8/+/! 1|0,! )1G'01)4/+! +(! 1+,! (4,,8,! 308,!

.)/0*0-()89!RH<S#!

!

!
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=#$#"! I14;-+8/,!
!

#"$"!"$! ;*/)&>*23+-

!

%&)-6\(/+!*+!1&)14;-+8/!+,(!1+!T!t00(D!.0,4(40-+/!V!RE$S!RE"SO!8(414,'!10/,!*+!1)!.D),+!*+,!

54-4(40-,!08!+-!60-(+-(40-!.0,(!(/)4(+3+-(!0/(D0*0-(478+#!>&+,(!1+!60-6+.(!*+!308G+3+-(,!

*+-()4/+,! /')14,',! )G+6! 8-+! ,'/4+! *|)..)/+41,! '1),(478+,! 5)K/478',! 4-*4G4*8+11+3+-(#! ! %+,!

;08((4P/+,! (D+/3050/3'+,! )..)/)4,,+-(! )G+6! v)D083! R$lCHS! 784! ,0-(! 8(414,'+,! .08/! *+,!

308G+3+-(,!.18,!'1)K0/',!R5+/3+(8/+!*&+,.)6+,O!/0()(40-,S# >+,!308G+3+-(,!'()4+-(!1434(',!

)89!G+/,40-,!*+,!608/0--+,!+(!W!*+!1';P/+,!/0()(40-,!.08/!)14;-+/!1+,!*+-(,!RE=S#!:-(/+!(+3.,O!

*|)8(/+,! )8(+8/,! 0-(! ./',+-('! *+,! )../06D+,! ,4341)4/+,! REHS! REJS! RECS! RE<S#! >+.+-*)-(O!

1&8(414,)(40-! ./)(478+! *+! (08(+,! 6+,! ./06'*8/+,! '()4(! 1434('+! 6)/! 1+,! +550/(,! (+6D-478+,! +(!

54-)-64+/,! -'6+,,)4/+,! W! 1)! 5)K/46)(40-! +-! 60-(4-8! *+! -08G+)89! 30*P1+,! '()4+-(!

*4,./0.0/(40--+1,!)G+6!8-!,866P,!.0(+-(4+1# 

!!

!"#$%&'CN')'H224,'128"4"23&%'BbCDE'

%&8(414,)(40-! *+,! )14;-+8/,! )30G4K1+,! .+-*)-(! 1+! (/)4(+3+-(! 0/(D0*0-(478+! )6(45!

6033+-Q)!6+,!*+/-4P/+,!*'6+--4+,!REES!RElS#!L+.84,!$ll<O!)G+6!1+!*'G+10..+3+-(!*8!,?,(P3+!

Z-G4,)14;-�! .)/! I14;-! t+6D-010;?! RB)-()! >1)/)O! >)1450/-4+O! �()(,]`-4,SO! 1+,! 30*P1+,! *+!

60-54;8/)(40-! 4-*4G4*8+1,! ,0-(! ./0*84(,! '1+6(/0-478+3+-(! .)/! 6)1681! 4-50/3)(478+#! %)!

./06'*8/+!+,(!K),'+!,8/!*+,!+3./+4-(+,!+-!,41460-+!08!-83'/478+,O!./4,+,!,8/!1+,!.)(4+-(,!.84,!

+9.'*4'+,!W!I14;-!t+6D-010;?#! %)! ,064'('! 6/'+!*+,!30*P1+,!W!.)/(4/!*+,! 43./+,,40-,!+(! 1+,!

60-G+/(4(!W!1|)4*+!*|8-+!./06'*8/+!*+!K)1)?);+!1),+/!+-!43);+,!-83'/478+,!+-!=!*43+-,40-,#!

%+,!308G+3+-(,!*+-()4/+,! ,08D)4(',! ,0-(! +-,84(+! ,4381',! ,8/! 8-!0/*4-)(+8/! +(! +-G0?',! W!
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1|0/(D0*0-(4,(+! (/)4()-(#! B4! 1|0/(D0*0-(4,(+! +,(! ,)(4,5)4(! *8!308G+3+-(! G4/(8+1! *+,! *+-(,O! 41!

60-54/3+! 1+! /',81()(!,8/! 1)!.1)(+50/3+!*8!>14-6D+6e�#!I14;-!t+6D-010;?!./0*84(!+-,84(+!*+,!

)14;-+8/,! ,8/! *+,! 30*P1+,! ,('/'014(D0;/).D478+,! .08/! 6D)78+! '().+! *8! (/)4(+3+-(#! >+,!

)14;-+8/,! ,0-(!+3K)11',!+(!3)/78',! 4-*4G4*8+11+3+-(O!.84,!+9.'*4',!W! 1|0/(D0*0-(4,(+! RlFS#!

Z-G4,)14;-�O!*4,.0-4K1+!*+.84,!"FF$!+-!:8/0.+O!.+8(!\(/+!60-,4*'/'!6033+!1)!/'5'/+-6+!.08/!

*+,!(D'/).+8(478+,!0/(D0*0-(478+,!30*+/-+,!+(! 4--0G)-(+,!)..1478'+,!)89!)*81(+,!RElS#! Z1!

.+/3+(!*+!(/)4(+/!1+,!.)(4+-(,!0/(D0*0-(478+3+-(!T!8-478+3+-(!V!)G+6!*+,!)14;-+8/,#!

L+! -0,! N08/,O! *455'/+-(,! 3)('/4)89! ,0-(! 8(414,',! .08/! /')14,+/! *+,! )..)/+41,!

(D+/30.1),(478+,! )30G4K1+,#! %+! .18,! ,08G+-(O! h4010-�! RL/+G+! L+-()34*! m3KnSO! :/e0*8/�!

R:/e0*+-(S!+(!Z*+)1!>1+)/�!RL+-(,.1?!mI>S!,0-(!8(414,'+,!Rl$S#!%+,!3)('/4)89!8(414,',!.+8G+-(!

\(/+! 308,! R:jI! 2! :(D?1P-+! )6'()(+! *+! G4-?1+SO! *8/,! RA:tm! 2! A01?(D'/'.D()1)(+! *&'(D?1P-+!

;1?6014,'S!08!603K4-',!RA:tmp!tA`!RA01?8/'(D)-+!(D+/30.1),(478+SS!+(!,0-(!K40603.)(4K1+,!

R+94;+-6+,!*+!1)!>0334,,40-!:8/0.'+--+S#!Z1,!,0-(!(D+/3050/3',!,8/!*+,!,'/4+,!*+!30*P1+,!

+-!.1g(/+!08!+-!/',4-+!43./43',!+-!=L!R8&4Z$1S#!

Z*')1+3+-(O!1+,!)14;-+8/,!,0-(!.0/(',!./+,78+!(08(+!1)!N08/-'+O!,)85!.08/!1+!K/0,,);+!

*+,!*+-(,O!.+-*)-(!1+,!/+.),!08!1)!60-,033)(40-!*+!K04,,0-,!784!()6D+-(!08!60-(4+--+-(!*8!

,86/+#!%+,!;08((4P/+,!Z-G4,)14;-�!,0-(!603.0,'+,!*+!.01?8/'(D)-+!W!.04*,!301'681)4/+!'1+G'!

*+!78)14('!3'*46)1+!R`BA!61),,+!jZSO!)G+6!)**4(40-!*+!3'(D?1P-+!*4.D'-?1!*44,06?)-)(+!+(!$OC!

D+9)-+*401#! :11+,! -+! 60-(4+--+-(! .),! *+! K4,.D'-01! I! 08! *+! .1),(454)-(,! )8! .D()1)(+#! %+!

.01?8/'(D)-+! -&+,(! .),! 8-! 3)('/4)8! 4-+/(+! 3)4,! 41! -+! /+1)/;8+! )868-! 603.0,)-(! 6+! 784!

,8..0,+!78+!1+,!;08((4P/+,!,+/)4+-(!6D43478+3+-(!,()K1+,!Rl"S#!

!

!"#$%&'CQ')'M,242#%/1,"&'0A$3'/7"#3&$%'L35"8/7"#3dE'
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>+((+! (+6D-478+! 'G018+! 60-(4-8+11+3+-(! +-! /)4,0-! *+! 1)! /+6D+/6D+! +(! *8!

*'G+10..+3+-(!*)-,! 1+,!3)('/4)89O! 1+,! (+6D-478+,!*+! 5)K/46)(40-O! 1+,!)89414)4/+,!+(!*)-,! 1)!

./0;/)33)(40-!4-50/3)(478+!*8!308G+3+-(!*+-()4/+#!%+,!)14;-+8/,!*&)8N08/*|D84!,0-(!(/P,!

*455'/+-(,! *+! 6+89! *4,.0-4K1+,! 41! ?! )! 8-+! G4-;()4-+! *&)--'+,#! Z1,! ,0-(! 6033+/64)14,',! .08/!

(/)4(+/!(08(!(?.+!*+!3)106618,40-,!1';P/+,!W!.18,!;/)G+,#!

L+! -03K/+8,+,! 3)/78+,! *&)14;-+8/,! ,0-(! *4,.0-4K1+,! 6033+! tk4-I14;-+/�!

*&X/(D06).,O! B341+/,�! *+! h406D(+6D! L+-()1V+ @t@�! >1+)/I14;-+/! RL+-(,.1?mI>SV+

>1+)/>0//+6(�o!3)4,!1)!,064'('!I14;-!t+6D-010;?!)!./+,78+!8-!30-0.01+!,8/!1+!3)/6D'!*+!6+((+!

(+6D-010;4+#!:-!+55+(O!+11+!+,(!./',+-(+!*)-,!$F=!.)?,!+(!$=C!341140-,!*+!*06(+8/,!1&8(414,+-(!+(!

.),! 304-,! *+! "<! ./0*84(,! *455'/+-(,! ,0-(! )6(8+11+3+-(! ./0.0,',! .08/! 1+! (/)4(+3+-(!

0/(D0*0-(478+!Rl=S#!!

#"$"!"!! A*&=1(8'*23+-

!

!! A18,4+8/,!5)6(+8/,!N08+-(!8-!/c1+!*'(+/34-)-(!*)-,!1+!K0-!*'/081+3+-(!*8!308G+3+-(!

*+-()4/+!2!1)!50/3+!+(!1)!.0,4(40-!*+!1|)(()6D+3+-(!RlHSO!1+!3)('/4)8!8(414,'O!,0-!'.)4,,+8/!RlJSO!

RlCSO!1)!78)-(4('!*|)6(4G)(40-!./',+-(+!*)-,!6D)78+!)14;-+8/!Rl<SO!+(!1+,!(+6D-478+,!8(414,'+,!

.08/!1+8/!5)K/46)(40-!RlES#!Z1!*'.+-*!';)1+3+-(!*+,!6)/)6('/4,(478+,!*8!.)(4+-(O!*+!1)!*+-,4('!

+(!*+!1)!30/.D010;4+!0,,+8,+!RllSO!*+!1)!30/.D010;4+!60/0-)4/+!+(!/)*4681)4/+!*+,!*+-(,!R$FFSO!

*+!,)!600.'/)(40-!)4-,4!78+!*+!5)6(+8/,!14',!)8!614-464+-O!(+1,!78+!1)!./'64,40-!)G+6!1)78+11+!,0-(!

+55+6(8'+,!1+,!/'*86(40-,!4-(+/./0943)1+,#!

%+,!)14;-+8/,!,0-(!.0/(',!+-!30?+--+!$E!D+8/+,!.)/!N08/!+(!,0-(!/+3.1)6',!(08,!1+,!$J!

N08/,!REJS#!!A08/!6+/()4-,!)8(+8/,!RB(8(Y3)--!xO!A+(/0G46!$lEFO!Xk3)-]@011!A!$llJSO!1+,!50/6+,!

T! 60-(4-8+,! 4-(+/34((+-(+,!V! 1)4,,+/)4+-(!*+,!.'/40*+,!*+! /+.0,!+-(/+! 6D)78+! /+-*+Y]G08,!

.+/3+(()-(!1)!./0145'/)(40-!6+1181)4/+#!>+!.D'-03P-+!5)G0/4,+/)4(!1+,!/')6(40-,!(4,,81)4/+,!10/,!

*+,!)6(4G)(40-,!,84G)-(+,#!>+.+-*)-(O!6+,!.'/40*+,!*+!/+.0,!*04G+-(!\(/+!4-5'/4+8/+,!)8!(+3.,!

*&)//\(! *+! 1&)6(4G4('! 0,('061),(478+! .08/! 'G4(+/! (08(+! -08G+11+! D?)14-4,)(40-! RB(8(Y3)--! +(!

A+(/0G46S#!X/!,+10-!n)?),D4!n!R"FFHSO! 1+,!50/6+,! 4-(+/34((+-(+,!.+/3+((+-(!8-!*'.1)6+3+-(!

*+-()4/+!304-*/+!78+!1+,!50/6+,!60-(4-8+,!+-!/)4,0-!*&8-+!/'64*4G+!*8!*'.1)6+3+-(!W!6D)78+!

)//\(!*+!1)!60-(/)4-(+#!

!
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%+,!)14;-+8/,!(/)-,5P/+-(!./4-64.)1+3+-(!1+,!50/6+,!./0*84(+,!.)/!1+!60-()6(!.0-6(8+1!

+-(/+! 1|)..)/+41!+(! 1)!*+-(#!%+,! 50/6+,! /+784,+,!.08/! 1+!308G+3+-(!*+,!*+-(,!.+8G+-(!\(/+!

;'-'/'+,! .)/! 1)! *'50/3)(40-! 106)1+! +(! (0()1+! *8! 60/.,! *+! 1&)14;-+8/! 10/,78&41! +,(! .1)6'! ,8/!

1&)/6)*+! *+-()4/+#! >+((+! *'50/3)(40-! /',81(+! *|8-! *'6)1);+! +-(/+! 1)! .0,4(40-! /'+11+! +(! 1)!

.0,4(40-! ./'G8+! *+! 1)! *+-(! 4-(';/'+! *)-,! 1|)..)/+41#! �! 1&P/+! *8! (08(! -83'/478+O! 1+,! 8&4Z$1!

G4/(8+1,!,+!G+81+-(!.18,!./'64,!+(!/).4*+#!%+,!;08((4P/+,!,0-(!5)K/478'+,!W!.)/(4/!*|8-+!,'/4+!*+!

30*P1+,! 0[! 1+,! *+-(,! 0-(! '('! 3)-4.81'+,! 3)-8+11+3+-(! 08! *+! 30*P1+,! -83'/478+,! ,8/!

1+,78+1,!1+,!*+-(,!,0-(!3)-4.81'+,!.)/!8-!0/*4-)(+8/!08!*+,!(+6D-464+-,!6D+Y!Z-G4,)14;-�!R$F$S#!!!

:-!6/')-(! 1+!8&4Z$1! 4*')1!*+!54-!*+!(/)4(+3+-(!W!.)/(4/!*+! 1&+3./+4-(+!-83'/478+!*8!

.)(4+-(O!1+!-03K/+!*+!;08((4P/+,!-'6+,,)4/+!.+8(!\(/+!*'*84(#!%+!84/#"3#'+,(!1)!./0;/+,,40-!.),!

W!.),!*+,!308G+3+-(,!*+-()4/+,!*+!1)!.0,4(40-!4-4(4)1+!W!1)!.0,4(40-!54-)1+#!I6(8+11+3+-(O!1+,!

308G+3+-(,! *+-()4/+,! ,0-(! ,4381()-',O! 3)4,! 1)! *+-(! 784! )! 1)! (/)N+6(04/+! 1)! .18,! 10-;8+!

*'(+/34-+!1+!-03K/+!*|'().+,!K),'!,8/!8-+!3)(/46+!*+!G4(+,,+!8(414,)-(!8-!3)94383!*+!FO"J!

33!f!'().+O!"!*+;/',!.08/!1+,!/0()(40-,!+(!$!*+;/'!.08/!1+!(0/78+#!

!

!"#$%&'CU')'*&4'$1'%-/7"8-8'T'1/%4"%'0$'72#"+"&7'e%4,2/3/7?S&%'BN8,/1&D')'1%-5"8$/7"8/4"23'

3$.-%"9$&'0$'%-8$74/4'J"3/7'"0-/7E'

!! %&4--0G)(40-!+,(! 1+!>14->D+6e�O!8-+!,4381)(40-!+-!=L!784!.+/3+(!)89!.)(4+-(,!+(!)89!

./)(464+-,!*+!G04/!8-! 5413! ,8/! 1&0/*4-)(+8/!*+,!308G+3+-(,!*+-()4/+,!*8!*'K8(!W! 1)! 54-!*8!

(/)4(+3+-(! R$F"S#! >+/()4-,! (?.+,! *+! 308G+3+-(,! ,0-(! 5)G0/4,',! .)/! 1+,! )(()6D+3+-(,! +-!

603.0,4(+! 784O! ,+10-! 1+8/! 50/3+! +(! 1+8/! .0,4(40-O! *'(+/34-+-(! 1+,! 308G+3+-(,! (+1,! 78+!

1&4-;/+,,40-O!1&';/+,,40-O!1)!/0()(40-O!1+!(0/78+### 
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!

!"#$%&'CW')'<7"3<,&+Xd'5"8"I7&'8$%'5"1E"35"8/7"#3E+2.'/1%@8'7A&352"'0&8'&.1%&"34&8'3$.-%"9$&8'

&4'0&'7/'1%&8+%"14"23'2%4,20234"9$&E'

%)!/+6D+/6D+!,8/!1)!3'6)-478+!*+,!)14;-+8/,!+(!1)!G)/4)(40-!*+,!308G+3+-(,!.+/3+(!

*+!*'G+10..+/! 1+,!)1;0/4(D3+,! 4-50/3)(478+,!8(414,',!.08/! 1+! ,'78+-Q);+!*+,!308G+3+-(,!

*+-()4/+,#!%)!,064'('!Z-G4,)14;-�!+-;+-*/+!8-+!K),+!*+!*0--'+,!784!.+/3+(!1)!603./'D+-,40-!

*+,! 3'6)-4,3+,! *8!308G+3+-(! *+-()4/+! .+/34,! .)/! 1+,! )14;-+8/,! R$F=S#! L+.84,! "F$=O! 1+!

3)('/4)8!8(414,'!+,(! 1+!*./%4H%/+X!784!/')14,+!*+,!308G+3+-(,!*+-()4/+,!,+-,4K1+3+-(!.18,!

43.0/()-(,!)G+6!8-+!.D),+!608/(+!*+!1)(+-6+!603.)/'+!)89!)8(/+,!3)('/4)89!*4,.0-4K1+,!,8/!

1+!3)/6D'#! Z1! 508/-4(!8-+! 50/6+! 1';P/+!+(!T! 60-(4-8+!V!.08/!8-+!./'G4,4K414('! 614-478+!+(!8-!

60-50/(!*8!.)(4+-(!)8;3+-(',#!!

!

%+! 60-6+.(! K403'6)-478+! /+,(+! 1+! 3\3+! 78&+-! 0/(D0*0-(4+! 60-G+-(40--+11+#!

%&0/(D0*0-(4,(+! *04(! 60-(/c1+/! 1+! ,?,(P3+! *&)..146)(40-! *+,! 50/6+,#! %&)..)/+41! +,,)?+! *+!

60-(/c1+/! 1&+-,+3K1+!*+,!308G+3+-(,!*+-()4/+,! 4-*4G4*8+1,!*+!.)/! 1&8(414,)(40-!*&)89414)4/+,!

6033+! 1+,! )(()6D+3+-(,O! 1+,! M2f&%' \"0#&8o! I4-,4O! (08,! 1+,!308G+3+-(,! .08//)4+-(! \(/+!

/')14,',#!

!

!"#$%&'Ca')'644/+,&.&348'2$'H/9$&48'L35"8/7"#3d'+277-8'8$%'7/'J/+&'5&84"I$7/"%&'0&34/"%&E'



 48 

%&)(()6D+!+114.,0�*+!D0/4Y0-()1+!.+/3+(!1&';/+,,40-!+(!,+/(!*+!/'(+-(40-!10/,78&+11+!+,(!

G+/(46)1+#! %+! ()78+(! /+6()-;81)4/+! D0/4Y0-()1+3+-(! .0,4(40--'! +,(! 4-*478'! .08/! 1+,!

308G+3+-(,!*&4-;/+,,40-f';/+,,40-!+(!,+/(!)8,,4!*+!/'(+-(40-!a!6+184!G+/(46)1+3+-(!.0,4(40--'!

.+/3+(!1)!/0()(40-!+(!1+!60-(/c1+!*&)9+#!%+,!()78+(,!K4,+)8(',!,0-(!8(414,',!*)-,!1+,!6),!*+!50/(!

/+608G/+3+-(!R61),,+!ZZ!*4G4,40-!"S#!

!! L+,!-08G+)89!)(()6D+3+-(,!*+!./'64,40-!R4--0G)(40-,!*./%4J2%+&
!
+(!M2f&%'%"0#&S!0-(!

'('!/')14,',!+-!50-6(40-!*+!1)!30/.D010;4+!*+-()4/+!+(!*8!308G+3+-(!*',4/'!.08/!)3'140/+/!

1+! 60-(/c1+! R*8! (0/78+! 4-64,45O! *+,! )9+,! /)*4681)4/+,S! +(! 1)! ./'64,40-! *+,! *'.1)6+3+-(,!

R/0()(40-,S#! Z1! +94,(+!*+,!)(()6D+3+-(,!0.(434,',!*&)-6/);+O!*+! /'(/)6(40-o!L+.84,!"FFlO! <!

-08G+11+,! (+6D-010;4+,!0-(!G8! 1+! N08/#! %)! ,064'('!3+(!+-!)G)-(! 1&4-G+-(40-!*&8-!)1;0/4(D3+!

)G)-6'!784!*'(+/34-+!1+!6D+34-!0.(43)1!*8!308G+3+-(!*+,!*+-(,!+(!1)!50/3+!*+!1|)14;-+3+-(!

W!6D)78+!'().+!*|8-!(/)4(+3+-(! Z-G4,)14;-�! R*./%4*4/#&S#!%)!G+/,40-! Z-G4,)14;-�!m<!+-!"F$C!

),,8/+/)4(! 8-+! ./'G4,4K414('! *+! /',81()(! ,8.'/4+8/+! +(! 8-! 6D)-;+3+-(! D+K*03)*)4/+! *+,!

)14;-+8/,#!

!

H/I7&/$'N')'*+,-./'%&1%-8&34/34'7A-#%&88"23'0&8'(C'&4'CC'&4'7A"3#%&88"23'0&8'(('&4'C('#%g+&'

/$`'4/9$&48'0&'82$4"&3'214"."8-8'8$%'(C'&4'CCE'

!

!"#$%&'Cb')'!2%+&8'/117"9$-&8'8$%'7&8'4/9$&48'1&%.&44/34'7&'4"11"3#'.-8"20"84/7'0&'7/'(N'BT'

#/$+,&D'&4'1,242#%/1,"&'0&8'4/9$&48'%-/7"8-8'&3'+2.128"4&'BT'0%2"4&DE'
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%+,!60-(/)4-(+,!*'G+10..'+,!W!1)!,8/5)6+!*+,!;08((4P/+,!,0-(!3)943)1+,!1+!./+34+/!N08/!

*+!.0/(!R$FHS#!%+!*'.1)6+3+-(!*+-()4/+!./'G8!.08/!8-+!;08((4P/+!,+!./0*84(!./4-64.)1+3+-(!

*8/)-(!1+,!./+34P/+,!"H!D+8/+,#!>+.+-*)-(O!1&8(414,)(40-!*&)89414)4/+,!R34-4]G4,O!K08(0-,O!M2f&%'

/%.8O! '1),(478+,oS! /+,(+! 0K14;)(04/+! *)-,! 6+/()4-,! 6),! 603.1+9+,#! `-! 60*+! 6081+8/! ,8/! 1+!

>14-6D+6e�! 4-50/3+! 1+!./)(464+-! ,8/! 1)!*4554681('!*+,!308G+3+-(,!*+-()4/+,!W!+55+6(8+/#! %+,!

.),(411+,!K1+8+,!R/0()(40-!*+,!./'301)4/+,!*+!HJ�!W!JJ�!a!/0()(40-!*+!J!W!=F�!.08/!1+,!301)4/+,!a!

4-;/+,,40-!08!';/+,,40-!*+!FOJ!W!$33!.08/!1+,!./'301)4/+,!a!4-;/+,,40-!*+!"OJ!W!=33!.08/!1+,!

4-64,4G+,!a!308G+3+-(!/)*4681)4/+!*+!H!W!C33S!4-*478+-(!8-!308G+3+-(!30*'/'!a!1+,!-04/+,O!

8-!308G+3+-(!)G)-6'!R308G+3+-(!*&4-;/+,,40-!*+,!4-64,4G+,!,8.'/4+8/!W!=33O!(/)-,1)(40-!

,8.'/4+8/+! W! C33O! ';/+,,40-! ,8.'/4+8/+! W! $33O! 5+/3+(8/+! *&+,.)6+! )./P,! +9(/)6(40-! *+!

./'301)4/+,oS#!>+,!*+/-4+/,!-'6+,,4(+-(!8-!.0/(!*&8-+!*8/'+!.18,!10-;8+!R*+89!,+3)4-+,S!08!

1&)4*+!*+!(+6D-478+,!,8..1'3+-()4/+,#!`-!,84G4!(/P,!)((+-(45!+,(!/+6033)-*'#!

!

!"#$%&'Cc')'R'#/$+,&F'<7"3+,&+XdM%2'/5&+'0&8'.2$5&.&348'0A"3#%&88"23'0/38'7&'8&+4&$%'

/34-%"&$%'8$1-%"&$%8'T'N'..'B.2$5&.&34'/5&+'$3&'1/84"77&'32"%&D':'T'0%2"4&F'.2$5&.&34'0&'

4%/387/4"23'h'I7&$'i'0&'7/'QN'&84".-'T'QF(U..E'

!

!"#$%&'NP')'M2f&%'6%.8d'/882+"-8'/$`'/7"#3&$%8'12$%'4"11&%'7&8'%/+"3&8'0&34/"%&8 

(iconographie Dr Sebab Setbon).  '
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@,.! I&140%0*5&#+'35+02*7#3(%5+!"#$%$+&%$6&'&#$*3+)&#H3#$*&##3223++
!

L+!-03K/+8,+,!'(8*+,!)8!,8N+(!*+,!)14;-+8/,!,0-(!/')14,'+,!)G+6!6+89!*&Z-G4,)14;-�O!6+((+!

.)/(4+! ,+! K),+/)! +,,+-(4+11+3+-(! ,8/! 6+,! *+/-4+/,! .08/! 603.)/+/! 6+((+! (+6D-010;4+! )G+6!

1&0/(D0*0-(4+!549+#!`-!()K1+)8!/'6).4(81)(45!*+,!*455'/+-(,!)/(461+,!64(',!*)-,!6+((+!.)/(4+!+,(!

*4,.0-4K1+!+-!)--+9+!W!1)!54-!*+!6+((+!(DP,+#!

!

=#"#$! B)-('!.)/0*0-()1+!
!
%+,!/',81()(,!*&8-+!3'()])-)1?,+!/'6+-(+!R"F$ES!R$FJSO!*)-,!1)78+11+!=CE!.)(4+-(,!0-(!

'('! 4-618,O! 0-(!30-(/'! 78&41! -&?! )G)4(! .),! *+! *455'/+-6+! ,()(4,(478+3+-(! ,4;-4546)(4G+! +-(/+!

1&4-*46+!;4-;4G)1! RZmS!+(!6+184!*+! 1)!./050-*+8/!*+!,0-*);+!,81681)4/+! RBALSO!+-(/+! 1+!;/08.+!

Z-G4,)14;-�!+(!1+!;/08.+!('304-!R)..)/+41!549+SO!!W!$O!=!+(!C!304,#!%+!;/08.+!Z-G4,)14;-�!)!./',+-('!

8-!4-*46+!*+!.1)78+!RZAS!+(!4-*46+!*+!,)4;-+3+-(!,81681)4/+!4-5'/4+8/,!RBhZS!10/,!*+,!60-(/c1+,#!

%+,!/',81()(,!*+!6+((+!3'()])-)1?,+!30-(/+-(!78+!1+,!.)(4+-(,!(/)4(',!.)/!)14;-+8/,!0-(!8-+!

3+411+8/+!,)-('!.)/0*0-()1+!+(!,0-(!.18,!./0.46+,!W!1)!3)4-(+-4/#!!

!

L)-,! 8-+! )8(/+!3'()])-)1?,+! R$FCSO! ,+81+3+-(! =! '(8*+,! ,8/! $F! '()4+-(! *+,! +,,)4,!

60-(/c1',!/)-*034,',!+(!1+,!<!)8(/+,!'()4+-(!*+,!'(8*+,!*+!60D0/(+,#!%+,!/',81()(,!0-(!4-*478'!

78+!1+,!)14;-+8/,!.+/3+(()4+-(!*+,!60-*4(40-,!*+!,)-('!.)/0*0-()1+!/+1)(4G+3+-(!3+411+8/+,!

R)3'140/)(40-!*&ZAO!Zm!+(!ALS!.)/!/)..0/(!)89!)..)/+41,!549+,#!!>+.+-*)-(O!1+,!./+8G+,!'()4+-(!

4-,8554,)-(+,!.08/! (4/+/!8-+!60-618,40-!*'54-4(4G+!,8/! 1)!AL#! !I8!60-(/)4/+O!t8-6+/!+(!h)?1),!

R$FES! 0-(! (/08G'! *+,! *455'/+-6+,! ,4;-4546)(4G+,! )8! -4G+)8! *+! 1)! ./050-*+8/! *+! 1)! .06D+! )8!

,0-*);+!+-(/+!1+,!)..)/+41,!)30G4K1+,!+(!549+,#!!>0-,4*'/)-(!78+!1)!30*4546)(40-!*+!1)!AL!./+-*!

*8!(+3.,!+(!78+!1)!*8/'+!30?+--+!*8!(/)4(+3+-(!0/(D0*0-(478+!+,(!*+!$lOl!304,!RlJb!>ZO!

$lOJE!W!"FO""!304,S!R$F<SO!8-!,84G4!W!10-;!(+/3+!*+G/)4(!\(/+!/')14,'!R.18,!*+!"F!304,S!.08/!1+,!

'(8*+,!58(8/+,#!!

! :-!"F$JO!IKK)(+!+(!,+,!6011)K0/)(+8/,!R$FlS!0-(!'(8*4'O!.+-*)-(!8-+!)--'+O!JF!)*01+,6+-(,!

g;',! *+! $F! W! $E! )-,! ./',+-()-(! 8-+! )-03)14+! 0/(D0*0-(478+! 4-4(4)1+! ,4341)4/+#! %+,! 4-*46+,!

.)/0*0-()89!'G)18',!'()4+-(!,4;-4546)(4G+3+-(!.18,!K),!+(!1|0K,+/G)-6+!*+!1|D?;4P-+!K866)1+!

'()4(!,4;-4546)(4G+3+-(!.18,!'1+G'+!*)-,!1+!;/08.+!(/)4('!)G+6!Z-G4,)14;-�!78+!*)-,!1+!;/08.+!

(/)4('!)G+6!*+,!K/)6e+(,#!
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!

! ! >033+! 1+! ,?,(P3+! Z-G4,)14;-�! +,(! K),'! ,8/! *+,! )..)/+41,! )30G4K1+,O! 1&)((+-(+! *+,!

.+/50/3)-6+,!.)/0*0-()1+,!,+!G+8(!,8.'/4+8/+#!!

! ! X/!,+10-!@4+(De+!+(!j0;(! RJ<SO! ,+81! 1&4-*46+!*+!.1)78+!*+,!.)(4+-(,! (/)4(',!)G+6!*+,!

)..)/+41,! 549+,! '()4+-(! ,4;-4546)(4G+3+-(! .18,! '1+G',! 78+! 6+89! *+,! .)(4+-(,! (/)4(',! )G+6!

Z-G4,)14;-�#! Z1,! -|0-(! (/08G'! )868-+!*455'/+-6+! ,()(4,(478+3+-(! ,4;-4546)(4G+! )8!-4G+)8!*+! 1)!

./050-*+8/!)8!,0-*);+O!*+! 1&Zm!+(!*8!AhZ! R1&4-*46+!*+!,)4;-+3+-(!.).411)4/+S!+-(/+! 1+,!*+89!

;/08.+,#! %&'()(! *+! ,)-('! .)/0*0-()1+! '()4(! ./+,78+! 4*+-(478+#! `-+! +9.146)(40-! .0,,4K1+!

.08//)4(! \(/+! 78+! (08(! 614-464+-! .+8(! )G04/! (+-*)-6+! W! 6033+-6+/! 8-! (/)4(+3+-(!

0/(D0*0-(478+! )G+6! 8-! )..)/+41! )30G4K1+!3\3+! ,4! 1&D?;4P-+! K866)1+! *8! .)(4+-(! -&+,(! .),!

,)(4,5)4,)-(+#! Z1! +,(! *0-6! 50/(! ./0K)K1+! 78+! 1+! (/)4(+3+-(! *+! 6+,! .)(4+-(,! -&)8/)4(! .),! '('!

6033+-6'!,&41,!)G)4+-(!'('!6)-*4*)(,!W!*+,!)..)/+41,! 549+,#! %)! ,)-('!.)/0*0-()1+!-&+,(!.),!

603./034,+O!3\3+! ,4! 1+,! )14;-+8/,! 608G/+-(! (08(+,! 1+,! ,8/5)6+,! *+-()4/+,! +(! +-! .)/(4+! 1)!

;+-64G+!e'/)(4-4,'+! R,8,6+.(4K1+!*&)8;3+-(+/! 1&)668381)(40-!*+!3)(4P/+!3011+O! 5)G0/)K1+!W!

8-+!4-51)33)(40-!6D/0-478+S#!

>+.+-*)-(O!*)-,!1&'(8*+!*+!@4+(De+!+(!)1!R$$FSO!*+,!*455'/+-6+,!,4;-4546)(4G+,!.08/!1|ZAO!

1|4-*46+!;4-;4G)1O!1|4-*46+!*+!,)4;-+3+-(!.).411)4/+!+(!1)!./050-*+8/!)8!,0-*);+!,81681)4/+!0-(!

'('!0K,+/G'+,!+-(/+!1+,!)14;-+8/,!+(!1+,!)..)/+41,!+-!(+6D-478+!14-;8)1+!R.!�FOFJS#!>+64!30-(/+!

W!78+1!.04-(!1&D?;4P-+!K866)1+!+,(!*4554641+!10/,!*8!.0/(!*&8-!)..)/+41!14-;8)1#!Z1!,+!.+8(!78+!*+,!

+550/(,!.18,!43.0/()-(,!*+!1)!.)/(!*+,!.)(4+-(,!-+!60-*84,+-(!W!)868-+!)3'140/)(40-#!L+!(08(+!

'G4*+-6+O!1+8/!,)-('!.)/0*0-()1+!)8!-4G+)8!*+,!,8/5)6+,!14-;8)1+,!*+-()4/+,!+,(!;/)-*+3+-(!

603./034,+! 6)/! +11+! -&+,(! .),! 603.+-,'+! .)/! 1+! -+((0?);+! -)(8/+1! +(! 3)-8+1! .+/34,! +-!

G+,(4K81)4/+#!%+,!.)(4+-(,!Z-G4,)14;-�!0-(!*0-6!*+,!4-*46+,!.)/0*0-()89!5)G0/)K1+,!)8!3)4-(4+-!

*+!1)!,)-('!.)/0*0-()1+!.)/!/)..0/(!)89!)..)/+41,!549+,!14-;8)89#!!

>+.+-*)-(O! 1+,!K/)6e+(,! 14-;8)89! ,0-(!*+!.18,!+-!.18,!34-4)(8/4,',! 6+!784! 1)4,,+/)4(!

1&0..0/(8-4('!)89!.)(4+-(,!*&)3'140/+/!1+8/!D?;4P-+!K866)1+#!
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!

!"#$%&'N(')'G$&'&302I$++/7&'/1%@8'7A/117"+/4"23'0A$3'%-5-7/4&$%'0&'17/9$&'0A$3'4%/"4&.&34'

2%4,20234"9$&'1/%'/7"#3&$%'/$'./`"77/"%&'&4'&3'.$74"Z/44/+,&'5&84"I$7/"%&'T'7/'./30"I$7&'BUaDE!

' ' B+10-! 1&'(8*+! *&IY)/4.08/! R$$$SO! 41! +94,(+! *+,! 6D)-;+3+-(,! -0()K1+,! )8! -4G+)8! *+,!

.)/)3P(/+,! .)/0*0-()89! )G+6! 8-! (/)4(+3+-(! 0/(D0*0-(478+! 78&41! ,04(! 549+! 08! )30G4K1+#! %)!

.1)78+! *+-()4/+! )8;3+-(+! *)-,! 1+,! *+89! ;/08.+,! 3)4,! 1+,! *455'/+-6+,! -+! ,0-(! .),!

,4;-4546)(4G+,#! %+,! .)(4+-(,! (/)4(',! .)/! Z-G4,)14;-�! ./',+-(+-(! *+,! (/08K1+,! ;4-;4G)89!

,4;-4546)(4G+3+-(!4-5'/4+8/,!.)/!/)..0/(!W!6+89!(/)4(',!.)/!)..)/+41!549+#!%+,!G)1+8/,!Zm!+(!BhZ!

-&0-(!.),!)8;3+-('!6D+Y!1+,!.)(4+-(,!Z-G4,)14;-�!)8!608/,!*8!(/)4(+3+-(!0/(D0*0-(478+O!()-*4,!

78&+11+,!0-(!'('!381(4.14'+,!.)/!"!6D+Y!1+,!.)(4+-(,!)?)-(!*+,!)..)/+41,!549+,#!

! ! z)/eD)-+6D4!+(!)1#!R$$"S!0-(!';)1+3+-(!,4;-)1'!8-+!*'('/40/)(40-!*+!1&'()(!.)/0*0-()1!

)G+6!1+,!)..)/+41,!549+,!.)/!/)..0/(!)89!)14;-+8/,#!L+,!*455'/+-6+,!,4;-4546)(4G+,!.08/! 1&ZAO! 1+!

hXAO!1&Zm!+(!1+!AL!0-(!'('!0K,+/G'+,#!>+,!/',81()(,!,0-(!W!4-(+/./'(+/!6033+!1)!60-,'78+-6+!

*|8-! 3+411+8/! )66P,! W! 1|D?;4P-+! K8660]*+-()4/+! ;/g6+! )89! )14;-+8/,#! Z1,! ,8;;P/+-(! 78+! 1+!

(/)4(+3+-(! 549+! +,(! ),,064'! W! 1&)1('/)(40-! *8! ,()(8(! .)/0*0-()1! +-! )8;3+-()-(! 1+,! 4-*46+,!

.)/0*0-()89! +(! ,(4381)-(! 1)! 6/04,,)-6+! *+,! K)6('/4+,! .)/0*0-(0.)(D0;P-+,! 3)4,! 41! -+!

60-(/4K8+!.),!W!8-+!.+/(+!*&)(()6D+!,8/!1+!10-;!(+/3+#!!

!!!! %0k!+(!)1#! R$$=SO!784!0-(!6011+6('!+(!)-)1?,'!*+,!'6D)-(4110-,!*+!K405413,!W!.)/(4/!*+!

,8/5)6+,!*&)14;-+8/,!*+!JC!G010-()4/+,O!-|0-(!(/08G'!)868-+!G)/4)(40-!,4;-4546)(4G+!*+!1|4-*46+!

*+!.1)78+!.+-*)-(!1+!(/)4(+3+-(#!%+!K405413!6033+-6+!W!,+!50/3+/!,8/!1+,!K0/*,!,8/'1+G',!08!

1+,! ,8/5)6+,! (+9(8/'+,! *+,! )14;-+8/,#! %+,! (?.+,! *+! K)6('/4+,! 4-618,! *)-,! 1+! K405413! '()4+-(!

),,064',!W!8-+!5)4K1+!/4,78+!*+!3)1)*4+,!.)/0*0-()1+,!R$CS!R$ES#!!

%+! /4,78+! .)/0*0-()1! +,(! *0-6! 5)4K1+! 10/,! *&8-! (/)4(+3+-(! .)/! )14;-+8/,#! >+((+!

60-618,40-! +,(! )..8?'+! .)/! @)Y?)/! @0,D4/4! R$$HS! 784! )! '(8*4'! 1+,! +55+(,! -'5),(+,! *&8-+!
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3)8G)4,+!D?;4P-+!10/,!*&8-!(/)4(+3+-(!0/(D0*0-(478+!.)/!)14;-+8/,#!Z1!?!)!,8/(08(!8-!/4,78+!*+!

*'34-'/)14,)(40-!*+!1&'3)41!+(!*0-6!6)/4+89O!3)4,!1+!/4,78+!.)/0*0-()1!-&+,(!.),!,8.'/4+8/!.)/!

/)..0/(!)8!.0/(!*&8-!)..)/+41!549+!)G+6!8-!3)8G)4,!60-(/c1+!*+!1&D?;4P-+!K8660]*+-()4/+O!6&+,(!

W!*4/+!)G+6!8-+!)..)/4(40-!*&8-+!4-51)33)(40-!;4-;4G)1+!,'GP/+!.0,,4K1+!3)4,!/'G+/,4K1+#!

!!!! !%&'(8*+!*+!B6D)+5+/!+(!h/)83)--!R$$JS!./08G+!78+!1+!(/)4(+3+-(!Z-G4,)14;-�!)1(P/+!*+!

5)Q0-!34-43+! 1)! ,)-('! K8660]*+-()4/+#! A)/! 60-,'78+-(O! 41! ,+3K1+! 4-8(41+! *+! /+6033)-*+/!

1|8(414,)(40-! *|8-! K)4-! *+! K086D+! W! 1)! 6D10/D+94*4-+! W! 5)4K1+! *0,+! .+-*)-(! 1+! (/)4(+3+-(!

Z-G4,)14;-�#! %+! (/)4(+3+-(!0/(D0*0-(478+!.)/! )14;-+8/,!-+! G+8(!.),!*4/+!78+! 1&0-!.84,,+! ,+!

.),,+/!*&8-!,84G4!/';814+/!*8!.)(4+-(#! Z1! 5)8(!60-(/c1+/!,)!*+9('/4('!W!3)4-(+-4/!8-+!D?;4P-+!

K8660*+-()4/+!603.)(4K1+!)G+6!8-!.)/0*0-(+!,)4-#!

!

!

!"#$%&'NC')'M,242#%/1,"&8'&302I$++/7&8'./`"77/"%&8'/5/34'BT'#/$+,&D'&4'/1%@8'BT'0%2"4&D'7&'

12%4'0A/7"#3&$%8'8/38',?#"@3&'I$++20&34/"%&'/0-9$/4&')'"3J7/../4"23'#"3#"5/7&'8-5@%&'&4'

0-."3-%/7"8/4"23'0&8'I2%08'2++7$8/$`'0&34/"%&8'B((QDE'

!!!! !L)-,!8-+!/+G8+!,?,('3)(478+O!M0,,4-4!+(!)1#!R$$CS!0-(!60-618!603.(+!(+-8!*+!(08(+,!

6+,!0K,+/G)(40-,O!78+!1&)14;-+8/!.08//)4(!\(/+!4-*478'!6D+Y!*+,!.)(4+-(,!./',+-()-(!8-+!,)-('!

.)/0*0-()1+!603./034,+#!

!!! !`-+! '(8*+! 603.)/)(4G+! R<ES! )! '('! /')14,'+! 6D+Y! *+,! .)(4+-(,! 0[! 8-! (/)4(+3+-(!

.)/0*0-()1! 603K4-'! W! 8-! (/)4(+3+-(! 0/(D0*0-(478+! 60-G+-(40--+1! )! '('! 603.)/'! W! 8-!

(/)4(+3+-(!.)/!)14;-+8/,#!%+,!.)(4+-(,!(/)4(',!)G+6!*+,!)..)/+41,!549+,!)G)4+-(!*+,!./0K1P3+,!

*|D?;4P-+! K866)1+#! I./P,! (/)4(+3+-(! 0/(D0*0-(478+O! 1+,! .)/)3P(/+,! 614-478+,! *+,! *+89!

;/08.+,! ,+! ,0-(! )3'140/',O! +-! ),,064)(40-! )G+6! 8-+! '*86)(40-! 34-8(4+8,+! +-! 3)(4P/+!

*|D?;4P-+!K866)1+!+(!8-!60-(/c1+!*+!.1)78+!/'.'('#!>+((+!'(8*+!,8;;P/+!78+!1)!603K4-)4,0-!
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*&8-! (/)4(+3+-(! .)/0*0-()1! +(! 0/(D0*0-(478+! )3'140/+! 1)! ,)-('! .)/0*0-()1+!

4-*'.+-*)33+-(!*+!1)!(+6D-478+!8(414,'+#!

!!!!L)-,!8-!+,,)4!614-478+!./0,.+6(45! /)-*034,'!R$$<SO!)868-+!*455'/+-6+!,4;-4546)(4G+!

-&)!'('!(/08G'+!)8!,8N+(!*+!1&D?;4P-+!K866)1+!6D+Y!*+,!,8N+(,!(/)4(',!.)/!)14;-+8/,O!K/)6e+(,!

)8(0]14;)(8/)-(,!+(!K/)6e+(,!60-G+-(40--+1,!)G+6!*+,!14;)(8/+,!'1),(03'/478+,!)./P,!$E!304,!

*+!(/)4(+3+-(!0/(D0*0-(478+!)6(45#!B+81!1&4-*46+!;4-;4G)1!'()4(!,4;-4546)(4G+3+-(!*455'/+-(!+-(/+!

1+!;/08.+!*+,!)14;-+8/,!+(! 6+184!*+,!K/)6e+(,! 60-G+-(40--+1,!W!l!304,#!>+.+-*)-(O!W! 608/(!

(+/3+O!1+,!.)/(464.)-(,!*8!;/08.+!*+,!)14;-+8/,!0-(!0K(+-8!*+!3+411+8/,!,60/+,!Zm!+(!AhZ!78+!

1+,!;/08.+,!'784.',!+-!)..)/+41,! 549+,#!>+,!/',81()(,!60-60/*+-(!)G+6!6+89!*+!%+G/4-4!+(!)1#!

R$$ES!*)-,!1+,78+1,!1+,!.)(4+-(,!(/)4(',!)G+6!,?,(P3+!Z-G4,)14;-�!)G)4+-(!8-+!3+411+8/+!,)-('!

.)/0*0-()1+! W! 608/(! (+/3+! R=! 304,S! .)/! /)..0/(! )89! .)(4+-(,! (/)4(',! )G+6! *+,! )..)/+41,!

0/(D0*0-(478+,!549+,#!!

!!!! !A+8!*|'(8*+,!0-(!'G)18'!1)!346/0510/+!.)(D0;P-+!,08,];4-;4G)1+!G4)!*+,!)-)1?,+,!+-!

(+3.,! /'+1!*+! 1)! /')6(40-!+-!6D)d-+!*+! 1)!.01?3'/),+! RA>MS!*)-,! 1+! 6)*/+!*|8-! (/)4(+3+-(!

0/(D0*0-(478+!549+!R$$lS!RJlS!+(!41!-|?!)!78|8-!,+81!/)..0/(!./'1434-)4/+!'G)18)-(!1+,!*0--'+,!

346/0K4010;478+,! +(! .)/0*0-()1+,! /+1)(4G+,! )8! *'G+10..+3+-(! *8! /4,78+! *+! 3)1)*4+!

.)/0*0-()1+!6D+Y!8-!.)(4+-(!(/)4('!)G+6!*+,!)..)/+41,!549+,!+(!)30G4K1+,!R$"FS#!I./P,!=F!+(!lF!

N08/,! *+! (/)4(+3+-(O! 8-! ,+81! '6D)-(4110-! 60-(+-)-(! *+,! K)6('/4+,! )-)'/0K4+,!

.)/0*0-(0.)(D0;P-+,!)!'('!*'608G+/(!6D+Y!8-!.)(4+-(!(/)4('!)G+6!8-!)..)/+41!0/(D0*0-(478+!

549+#!>+((+!'(8*+!*'30-(/+!78+!1+,!)..)/+41,!549+!+(!)30G4K1+!-&)8;3+-(+-(!.),!1+!/4,78+!*+!

3)1)*4+! .)/0*0-()1+#! >+.+-*)-(O! 1+,! )..)/+41,! Z-G4,)14;-�! .+8G+-(! 5)6414(+/! 1+,! ./06'*8/+,!

*&D?;4P-+!K866)1+O!+-!3)4-(+-)-(!8-!-4G+)8!.18,!K),!*+!3),,+!*+!K405413!346/0K4+-O!3\3+!

+-!6),!*+!3)8G)4,+!0K,+/G)-6+!*+! 1&D?;4P-+!K866)1+O!+-!34-434,)-(! 1+,!+55+(,!-';)(45,! ,8/!

1&4-51)33)(40-!;4-;4G)1+#!!

!!!! !X/O! ,+10-! 1&'(8*+! *+! A+((4! B! R$"$SO! 1&'()(! *+! ,)-('! .)/0*0-()1+! +,(! K0-! W! C! 304,!

4-*'.+-*)33+-(!*8!,?,(P3+!0/(D0*0-(478+!8(414,'!3)4,!41!+94,(+!K4+-!8-!6D)-;+3+-(!*+!1)!

510/+! 346/0K4+--+! ,08,];4-;4G)1+! )G+6! 1+,! )..)/+41,! 549+,! +(! 1+! /4,78+! .)/0*0-()1! +,(! W!

,8/G+411+/#!

!! !!!!I4-,4O!*+!-03K/+89!6D+/6D+8/,!+,(43+-(!78+!1+,!)14;-+8/,!,0-(!K'-'5478+,!.08/!3)4-(+-4/!

1)!,)-('!.)/0*0-()1+!.)/!/)..0/(!)89!)..)/+41,!549+,!60-G+-(40--+1,#!%&8(414,)(40-!*&8-!)..)/+41!
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0/(D0*0-(478+!)30G4K1+!.+/3+((/)4(!)89!.)(4+-(,!*+!3)4-(+-4/!8-+!D?;4P-+!K866)1+!)*'78)(+!

3)4,!)8,,4!*+!/'*84/+! 1+!/4,78+!*+!603.146)(40-,!*+-()4/+!+(!.)/0*0-()1+#! !>D)78+!504,!78+!

1|)..)/+41! -|+,(! .),! +-! .1)6+O! 8-! )8(0]-+((0?);+! .D?,4010;478+! )! 14+8! 6033+! *)-,! (08(+!

*+-(8/+!-)(8/+11+#!Z-G4,)14;-�!.+/3+(!*+!/'*84/+!60-,4*'/)K1+3+-(!1|)668381)(40-!*+!.1)78+!

*+-()4/+O!)3'140/)-(!)4-,4!1|D?;4P-+!K866)1+!R$""S!R$$FS!R$$"S#!>+.+-*)-(O!,+10-!1+,!)8(+8/,O!

*+,!*455'/+-6+,!+94,(+-(!+-(/+!1+,!.)/)3P(/+,!'(8*4',!R1&4-*46+!*+!.1)78+O!1&4-*46+!;4-;4G)1O!1)!

./050-*+8/!)8!,0-*);+!+(!1&4-*46+!*+!,)4;-+3+-(!)8!,0-*);+S#!

!!!!! L|8-!.04-(!*+!G8+!614-478+O!6+!(/)4(+3+-(!+,(!8-+!3'(D0*+!.18,!,U/+!.08/!1+,!(4,,8,!

.)/0*0-()89!78+! 1+,! (+6D-478+,!0/(D0*0-(478+,! 549+,! R$$CS#!>03.(+!(+-8!*+!6+,! /',81()(,O!

Z-G4,)14;-�!.+8(!\(/+!8(414,'!6D+Y!*+,!.)(4+-(,!./',+-()-(!8-+!,)-('!.)/0*0-()1+!3'*406/+!08!

8-!/4,78+!.)/0*0-()1!R$$"S!R$$ES#!!>+.+-*)-(O!1+!-4G+)8!*+!./+8G+!+,(!30*'/'#!A18,!*&+,,)4,!

614-478+,! /)-*034,',! ,0-(! -'6+,,)4/+,! )54-! *&)554/3+/! 6+((+! 60-618,40-#! %+! -+((0?);+!

./05+,,40--+1!60-(4-8!+(!/'.'('!+(! 1&'*86)(40-!W!1&D?;4P-+!K866)1+!,0-(!1+,!5)6(+8/,! 1+,!.18,!

43.0/()-(,!.08/!1+!,866P,!*8!(/)4(+3+-(!603K4-'!.)/0*0-()1!+(!0/(D0*0-(478+!R<ES#!

!

=#"#"! :5546)64('!*+,!308G+3+-(,!*+-()4/+,!+(!1434(+,!

 

!! !%+,!./0;/P,!*+!1&'G018(40-!*+,!K/)6e+(,!+(!*+,!-08G+)89!)114);+,!0-(!5)6414('!1&+9+/646+!

0/(D0*0-(478+!3)4,!0-(!)8,,4!4-64('!*+!-03K/+89!614-464+-,!W!-';14;+/!1&),.+6(!K403'6)-478+!

*+,!(/)4(+3+-(,!+-!1)4,,)-(!1+,!541,!*'64*+/!*+,!308G+3+-(,!*+-()4/+,!Rv)-*)!M#S#!%&+,,0/!*+,!

)14;-+8/,!(+-*!W!,()-*)/*4,+/! 1+!/c1+!*8!./+,6/4.(+8/!*)-,! 1+,!308G+3+-(,!*+-()4/+,#!X/O! 41!

5)8(!603./+-*/+!1+8/!K403'6)-478+!)54-!*+!/+,(+/!3)d(/+!*&8-!(/)4(+3+-(!/'8,,4!+-!60-(/c1)-(!

1+,!50/6+,!)..1478'+,#!%+,!541,O!1+,!K0861+,!+(!1+,!*4,.0,4(45,!3'6)-478+,!549+,!-08,!.+/3+((+-(!

*+!,)G04/!W!1&)G)-6+!1+!,?,(P3+!*+!50/6+!+(!1+,!+55+(,!,+60-*)4/+,!.0(+-(4+1,!a!41!5)8(!+-!5)4/+!*+!

3\3+!)G+6!1+,!)14;-+8/,#!

!! !!!IG+6! 1+,! )14;-+8/,O! 1+,! 308G+3+-(,! $FFb! ./'G4,4K1+,! ,0-(! 1434(',! +(! 1+,! +55+(,!

.)/),4(+,! ,0-(! *4554641+,! W! )-(464.+/#! >+/()4-+,! 3)106618,40-,! -'6+,,4(+-(! .18,4+8/,! /'!

'G)18)(40-,!+(!.+8G+-(!43.)(4+-(+/!+(!1),,+/!1+!.)(4+-(!784!,+!G04(!0K14;+/!*+!.0/(+/!.18,!*+!

;08((4P/+,!78+!./'G8+,!,)-,!)G04/!1)!;)/)-(4+!*&0K(+-4/!1+!/',81()(!G0818!,8/!1+!>14->D+6e�!54-)1#!

%&+5546)64('!*+,!)14;-+8/,!*'.+-*!*8' 84/#"3#! 6D04,4!+(!*+! 1)!78)-(4('! (0()1+!*+!308G+3+-(!

./'G8+#!%+,!50/6+,!*'14G/'+,!.)/!1+,!)14;-+8/,!*'6/04,,+-(!*+!5)Q0-!+9.0-+-(4+11+#!:11+,!,0-(!
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3)943)1+,!1+!./+34+/!N08/!,84G4!.)/!8-!.1)(+)8!*8!"P3+!)8!$JP3+!N08/!0[!+11+,!*434-8+-(#!IG+6!

8-!)..)/+41!549+O!1+,!50/6+,!*'6/04,,+-(!3)4,!K+)8608.!.18,!1+-(+3+-(O!1+!541!.+8(!/+,(+/!)6(45!

.+-*)-(!78+178+,!304,!,)-,!78&41!,04(!-'6+,,)4/+!*+!1&)6(4G+/#!

!!!! B+10-! 1)! ,064'('! 6)1450/-4+--+O! Z-G4,)14;-�! .+8(! +5546)6+3+-(! +55+6(8+/! *+,!

308G+3+-(,!*+-()4/+,!43.0/()-(,O!(+1,!78+!1)!*'/0()(40-!R3+,8/+!*8!308G+3+-(!*+!T!.4G0(!

3',40]*4,()1! V! G4,4K1+! ,8/! 1+! >14-6D+6e�S! N8,78|W! JJ! �! +(! 1+,!308G+3+-(,! /)*4681)4/+,! )11)-(!

N8,78&W!C!33!R*'.1)6+3+-(!3',40]*4,()1S#!

!
!!! !!%&'(8*+!*+!B430-!@#! R$F=S!)!6)1681'! 1)!78)-(4('!*+!308G+3+-(!0K(+-8+!)G+6!*+,!

)14;-+8/,!0[! 1+,!308G+3+-(,!*+! (0/78+!+(!*+!*'/0()(40-!'()4+-(! ,8.'/4+8/,!W!$F�!+(!0[! 1)!

*4,()14,)(40-!*+,!301)4/+,!'()4(!,8.'/4+8/+!W!$OJ!33#!:-!30?+--+O!1+,!/',81()(,!0K(+-8,!)G+6!

1+,!)14;-+8/,!'()4+-(!*+!2!

]! $<OE�! .08/! 1)! *'/0()(40-! *+! ./'301)4/+,! )G+6! )(()6D+3+-(! RG)1+8/! 3)943)1+!

)((+-*8+!=F�S!a!

]! "FO$�!,)-,!)(()6D+3+-(!R34-43)1+!$"�!+(!3)943)1+!=J�S!a!

]! "O<!33!.08/!1)!*4,()14,)(40-!301)4/+!)G+6!08!,)-,!)(()6D+3+-(!R3)943)1+!=O"!33S!a!

]! $CO$�!.08/!1+!(0/78+!4-64,45!3)9411)4/+!)G+6!)(()6D+3+-(!R3)943)1+!"E�S!a!

]! $JOl�!,)-,!)(()6D+3+-(!R3)943)1+!=F�S#!

!

!!!!%&+5546)64('! 30?+--+! *+,! )14;-+8/,O! (08(! 308G+3+-(! 60-50-*8O! +,(! *+! JlO=b#+ %)!

*4,()14,)(40-!301)4/+!,8.'/4+8/+!W!$OJ33!+,(!+5546)6+!W!E<b#!%+,!/0()(40-,!,8.'/4+8/+,!W!$J�!

,0-(!*4554641+,!W!./'G04/!)G+6!1+,!)14;-+8/,!R"=b!*+!/'8,,4(+!60-(/+!H=b!.08/!6+11+,!4-5'/4+8/+,!

W! $J�S#! Z1! G)8(!34+89! /'*84/+! 1+! 84/#"3#! ./'G8!.08/! 1+,! /0()(40-,! W!304-,! *&$OJ�! RH$OEb!*+!

/'8,,4(+!60-(/+!"=O"b!)G+6!8-!84/#"3#!,8.'/4+8/!W!$OJ�S#!%)!/'8,,4(+!*+!1)!*'/0()(40-!*'.+-*!

*0-6!*+!1)!78)-(4('!(0()1+!W!/')14,+/!+(!*8!84/#"3##!>&+,(!)8!./)(464+-!*+!N8;+/!*+!1)!78)-(4('!

*+!308G+3+-(!78&41!G+8(!0K(+-4/#!

!`-+! *455'/+-6+! ,4;-4546)(4G+! +-(/+! 1+! (0/78+! ./'G8! R,8.'/4+8/! W! $F�S! +(! 0K(+-8! )! '('!

0K,+/G'+! .08/! 8-+! 4-64,4G+! ,8.'/4+8/+! )G+6! Z-G4,)14;-�! +-! 3+,8/)-(! 8-+! ./'64,40-! *+!

308G+3+-(! *+! J$OJb! )G+6! A0k+/! M4*;+,�! +(! *+! H$Olb! )G+6! 8-478+3+-(! *+,! ()78+(,!

+114.,0�*+,#!!

!
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!!!!!!! !!B+10-!t+.+*4-0!@#!R$"=SO!1+!-4G+11+3+-(O!1&)14;-+3+-(O!1&4-;/+,,40-!+(!1)!*4,()14,)(40-!

*+,!301)4/+,!3)9411)4/+,!4-5'/4+8/+!W!$OJ!33!,0-(!./'*46(4K1+,!W!$FFb!)G+6!1+,!)14;-+8/,#!%+!

,?,(P3+!*|)14;-+8/!'(8*4'!)!'('!6).)K1+!*+!./0*84/+!*+,!/',81()(,!614-478+,!603.)/)K1+,!W!1)!

.1)-4546)(40-!*+!1)!60-54;8/)(40-!-83'/478+!.)/!/)..0/(!)89!308G+3+-(,!*+!(0/78+!*+,!*+-(,!

)-('/4+8/+,#!I868-+!*455'/+-6+!,()(4,(478+3+-(!,4;-4546)(4G+!-|)!'('! (/08G'+!.08/!6+/()4-+,!

*+-(,! )-('/4+8/+,! +-(/+! 1+,!308G+3+-(,! *+! (0/78+! ./'G8,! +(! 0K(+-8,#! %+!308G+3+-(! *+!

(0/78+! 3)943)1! ./'G8! '()4(! *+! $"O<�! )8! 3)9411)4/+! R30?+--+! *+! "OC�S! +(! *+! "FOE�! W! 1)!

3)-*4K81+!R30?+--+!*+!"O<�S!.08/!1+,!6),!./',+-()-(!8-!+-603K/+3+-(!1';+/!W!30*'/'!+(!41,!

0-(!'('!5)641+3+-(!0K(+-8,!614-478+3+-(#!%+,!*455'/+-6+,!+-(/+!1+!(0/78+!/')14,'!+(!G0818!)G+6!

;08((4P/+!G)/4)4+-(!*+!FOF=�!W!$OEC�#! !t+.+*4-0!@#!)!*'30-(/'!78+!*+!.+(4(+,!78)-(4(',!*+!

308G+3+-(,! .08/! 8-+! 608/(+! ,'/4+! *|)14;-+8/,! R$"! )14;-+8/,S! .+8G+-(! \(/+! )((+4-(+,! *+!

3)-4P/+!./'G4,4K1+#!

!

!

!"#$%&'NN')'*$1&%128"4"23'0$'.20@7&'"3"4"/7'B&3'%2$#&D'/5&+'7&'8&4'$1'J"3/7'0$'.2$5&.&34'0&'

0"84/7"8/4"23'.27/"%&'B&3'I7&$D'B(PNDE'

!! !!!L)-,! 8-+! '(8*+! /'(/0,.+6(4G+! RlJSO! 8-+! +5546)64('! 30?+--+! *+! <"Olb! *+,!

308G+3+-(,!*+!(0/78+!0K(+-8,!)G+6!)14;-+8/,!)!'('!(/08G'+O!6+!784!*455P/+!*+,!/',81()(,!*+!

B430-!+(! )1#! R+5546)64('!*+!J$OJb!.08/!*+,! (0/78+,! G0818,! ,8.'/4+8/,! W! $F�! +-!8(414,)-(! 1+,!

A0k+/!M4*;+,�S#!%)!./'G4,4K414('!30?+--+!*+,!308G+3+-(,!0K(+-8,!)G+6!1+,!)14;-+8/,!'()4(!*+!

<=OCb#! %+! 4"11"3#! 3',40*4,()1! )! 30-(/'! 1+! .18,! *+! ./'G4,4K414('! RE"OJbS! .84,! 1)! G+/,40-!

G+,(4K81014-;8)1+!R<"OlbS!+(!+-54-!1)!/0()(40-!RCCOEbS#!
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!

!"#$%&'NQ')'R'#/$+,&')'5&%8"23'5&84"I$727"3#$/7&')'"3+7"3/"823'0&'7A/`&'J/+"/7'0&'7/'+2$%233&'

+7"3"9$&'1/%'%/112%4'/$'17/3'0A2++7$8"23':'T'0%2"4&')'4"11"3#'.-8"20"84/7'BcUDE'

!! !!!:-! .)/(46814+/O! 1+! 4"11"3#! 3',40*4,()1! *+,! 301)4/+,! ,8.'/4+8/+,! Rl=OHbS! +(! *+,!

./'301)4/+,!4-5'/4+8/+,!RlCO<bS!)!'('!)((+4-(!)G+6!1)!.18,!;/)-*+!./'*46(4K414('!()-*4,!78+!1)!

/0()(40-!*+!6)-4-+,!4-5'/4+8/+,!'()4(!1)!304-,!+5546)6+!RJHO"bS#!B)-,!1|8(414,)(40-!*|)89414)4/+,!

R()78+(,O!34-4]G4,O!A0k+/!/4*;+,�oSO!1+,!)14;-+8/,!0/(D0*0-(478+,!,0-(!4-6).)K1+,!*|0K(+-4/!8-!

308G+3+-(!./0;/)33'!)G+6!8-+!./'*46(4K414('!*+!$FFb#!!!

!

!!! !!B+10-!z/4+;+/!:!R$"HSO!1+,!308G+3+-(,!G+/(46)89!,0-(!1+,!.18,!*4554641+,!W!/')14,+/!+(!

8-+! ,8/60//+6(40-! *04(! \(/+! ./'G8+! 10/,! *+! 1&'1)K0/)(40-! *8! >14->D+6e�#! :-!30?+--+O! 8-+!

*455'/+-6+!*+!FOl!33!+-(/+!1&25&%I"4&'0K(+-8!614-478+3+-(!+(!./'G8!R,8/!1+!>14->D+6e�!54-)1S!

58(! 6)1681'+! R=O=33! *&25&%I"4&! 0K(+-8! )8! 14+8! *+,! "OH! 33! ./'G8,S! 6+! 784! 60//+,.0-*!

,+81+3+-(!W!$HO=b!*+!60-60/*)-6+#!B+10-!x055+!+(!z/)G4(Y!R$"JSO!41!+,(!.18,!*8/!*+!*'.1)6+/!1+,!

*+-(,!*)-,!1+!,+-,!G+/(46)1!78+!,);4(()1!)G+6!Z-G4,)14;-#!:-!$F!304,!*+!(/)4(+3+-(O!1&25&%=&4!58(!

/'*84(!+-!30?+--+!*+!$O<!33!R*+!HOJ33!W!"OE!33S!+(!1&25&%I"4&!*+!FOJ!33!R*+!=OE!W!=O!=!

33S#!%+!>14->D+6e�!54-)1!30-(/+!*+,!/',81()(,!3+411+8/,!78+!6+89!0K(+-8,!614-478+3+-(#!!

!!! !!%)!./'G4,4K414('!*+,!308G+3+-(,!*+-()4/+,!+55+6(8',!.)/!1+,!)14;-+8/,!G)/4+!,+10-!1+,!

'(8*+,#!A)/!+9+3.1+O!10/,78&8-+!4-(/8,40-!4-64,4G+!*+!"O$l!33!+,(!G0818+!*)-,!8-!>14->D+6e�O!

6+11+!0K(+-8+!614-478+3+-(!+,(!*+!$OHl!33O!6+!784!*0--+!8-+!*455'/+-6+!30?+--+!*+!FO<$!

33!+(!8-+!./'64,40-!*|4-(/8,40-!30?+--+!*+!<=b!R$"CS#!!

!!!! B+10-!}+41)-*!ix!R$"<SO!8-+!/'*86(40-!*+!1)!,8./)618,40-!+-!(+6D-478+!)/6!*/04(!*+!=O$<!

33!R0-!.),,+!*&8-!25&%I"4&!*+!JO=l!33!W!"O""!33S!+(!*+!=OJC!33!R*&8-!25&%I"4&'*+!CO$F!33!

W!"OJH!33S!+-!(+6D-478+!,+;3+-('+!+,(!.0,,4K1+!R,)-,!';/+,,40-!*+,!301)4/+,!.0,('/4+8/+,!
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)G+6!6+((+!*+/-4P/+S#!z/)G4(Y! R$"JS!)!0K,+/G'!8-+! 4-;/+,,40-!30?+--+!*8!,+6(+8/!)-('/4+8/!

.0,,4K1+! .)/! )14;-+8/,! *+! FO<"33!+(! 8-+! ./'64,40-!30?+--+! *+! H$O=b#! ! %+,!308G+3+-(,!

*&';/+,,40-!58/+-(!/'8,,4,!*)-,!"lOCb!*+,!6),!,+81+3+-(!RFOJC!33!+-!30?+--+!R$"ESS#!L+89!

'(8*+,!0-(!(/08G'!8-!.08/6+-();+!*+!/'8,,4(+!,8.'/4+8/!R<lb!W!EHbS!.08/!1+,!308G+3+-(,!

G+/(46)89!.+/34,!.)/!)14;-+8/,!R$"lS!R$H$S#!

!

!! !!I54-!*+!./+-*/+!+-!6D)/;+!1+,!308G+3+-(,!G+/(46)89!.1)-454',!*+,!*+-(,!)-('/4+8/+,O!

h0?*!RElS!+(!1+!5)K/46)-(!I14;-!t+6D-010;?!/+6033)-*+-(!1|)..146)(40-!*+!()78+(,!K41)('/)89!

*&$!33! *|'.)4,,+8/! R*43+-,40-! K8660]14-;8)1+SO! K4,+)8(',! D0/4Y0-()1+3+-(! *)-,! 1)! /';40-!

./'301)4/+!.08/!)3'140/+/! 1)! /'(+-(40-!*+! 1|)14;-+8/#!>+,!308G+3+-(,!.+8G+-(!';)1+3+-(!

\(/+! /')14,',! .)/! *+,! '1),(478+,! 4-(+/3)9411)4/+,#! `-! (/)4(+3+-(! ,8..1'3+-()4/+! )G+6! 8-!

)..)/+41!549+!G+,(4K81)4/+!.+8(!,|)G'/+/!-'6+,,)4/+!*)-,!6+/()4-,!6),!.08/!)((+4-*/+!1|0KN+6(45!

*+!(/)4(+3+-(!,08D)4('!R$=FS!R$=$S#!

!

!!!B+10-!M0,,4-4!R$"ESO!=Cb!*+,!6),!*+!/0()(40-,!6)-4-+,!,0-(!)6603.14+,!+(!1+!()89!*+!

/'8,,4(+!30-(+!W!H=b!*)-,!1+,!6),!0[!1&0-!),,064+!8-+!/'*86(40-!4-(+/./0943)1+#!%+'4"11"3#!

/')14,'!+-!30?+--+!+,(!*+!$<�!Rh)1*k4-!+(!)1#SO!H$b!*+,!6),!,0-(!/'8,,4,!,8/(08(!)8!-4G+)8!*+,!

4-64,4G+,! 1)('/)1+,! 3)-*4K81)4/+,! RHlbS#! B+10-! %03K)/*0! RlJSO! 1+,! /0()(40-,! *+,! 6)-4-+,!

3)-*4K81)4/+,!-+!,0-(!.),!*+,!308G+3+-(,!./'*46(4K1+,!3)4,!1+,!)14;-+8/,!,0-(!+5546)6+,!.08/!

/')14,+/!1+'4"11"3#!*+,!301)4/+,!+(!./'301)4/+,#!

!

!!!!! LN+8! R$=$S!0K,+/G+!*+!3+411+8/,! /',81()(,!*+!60-(/c1+!*+!G+/,40-!G+,(4K810]14-;8)1+O!

)8(/+3+-(!*4(!*+!(0/78+O!)G+6!1+,!)..)/+41,!549+,!603.)/',!)89!)14;-+8/,#!%+!(0/78+!60/0-0]

.)1)(4-! Rt>AS! *+,! 4-64,4G+,!3)9411)4/+,! +,(! .18,! /'8,,4! RJ=bS! .)/! /)..0/(! )8! (0/78+! 60/0-0]

G+,(4K81)4/+! R=EbS! R$"JS#! �D)-;! +(! )1#! R$="S! 0-(! ),,+3K1'! 1+,! 4-50/3)(40-,! *+,! 30*P1+,!

-83'/478+,!)G+6!1+,!43);+,!)6784,+,!.)/!1+!>h>t!.08/!'G)18+/!1+,!.0,4(40-,!*+,!608/0--+,!+(!

*+,! /)64-+,! 10/,! *+! 1)! /')14,)(40-! *+!308G+3+-(,! )-('/4+8/,#! %+,! )14;-+8/,! .+/3+((+-(! 8-!

*'.1)6+3+-(! 60/0-)4/+! 43.0/()-(! +(! 8-+! .+(4(+! 78)-(4('! *+! 308G+3+-(! /)*4681)4/+#!

>+.+-*)-(O!1+,!)14;-+8/,!-&)G)4+-(!.),!*+!A0k+/!M4*;+�#!
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!

!"#$%&'NU')'R'#/$+,&'5$&'"3J-%"&$%&'0&'7A/%+/0&'./`"77/"%&':'T'0%2"4&'5$&'2++7$8/7&'0&'7A/%+/0&'

./`"77/"%&')'8$1&%128"4"23'0&8'<;<H'/5/34'4%/"4&.&34'B&3'=/$3&D'&4'/1%@8'4%/"4&.&34'B&3'

5"27&4D':'23'2I8&%5&'1&$'0&'.2$5&.&348'%/0"+$7/"%&8'B(NCDE!

!!!!B+10-! n)D-! }! R$FFSO! 1+,! 50/6+,! +(! 303+-(,! 3+,8/',! ,0-(! ,8.'/4+8/,! W! 6+89!

/+6033)-*',!*)-,! 1)! 14(('/)(8/+!3)4,! 1+,!+55+(,! 4-*',4/)K1+,!K4010;478+,!.0(+-(4+1,! /+,(+-(!

4-6+/()4-,#! L)-,! 1&'(8*+! +9.'/43+-()1+! *+! B430-! @! R$==SO! 1+,! 303+-(,! 30?+-,! 4-4(4)89!

;'-'/',! 0-(! '('! 3+,8/',! *)-,! 1+! ;/08.+! *+! *'/0()(40-! *+,! ./'301)4/+,O! 78&+11+,! ,04+-(!

,8..0/('+,! .)/! 8-! ()78+(! REOE! v#33S! 08! -0-! R$O"! v#33SO! .08/! 1+! (0/78+! *+,! 4-64,4G+,!

3)9411)4/+,! RCO<!)G+6!8-! ()78+(!+114.,0�*)1!+(!<Ol!v#33!)G+6! 1+,!A0k+/!M4*;+,�S!+(!.08/! 1)!

*4,()14,)(40-!301)4/+!R$!v!)G+6!)(()6D+3+-(!+(!FOE!v!,)-,!S#!@)4,!41!-+!5)8(!.),!08K14+/!78+!6+,!

3+,8/+,! +9.'/43+-()1+,! ,0-(! /')14,'+,! ,8/! 8-! 8&4' $1! ,)-,! 14;)3+-(! .)/0*0-()1O! -4! 50/6+!

3),(46)(/46+O!-4!,)14G+O!-4!/')6(40-!(4,,81)4/+!+(!,0-(!K),'+,!,8/!1)!./',03.(40-!*&8-+!/+1)(40-!

14-'/)4/+!+-(/+!1)!G4(+,,+!*8!308G+3+-(!*+-()4/+!+(!1)!78)-(4('!*+!1)!50/6+!)..1478'+O!6+!784!

+,(!1434('+!.)/!1)!603.14)-6+!*8!.)(4+-(!*)-,!1)!/')14('!614-478+#!

!

!"#$%&'NW')'M2f&%'\"0#&8d')'7"#3&8'0&'1%&88"238'1%2+,&8'0&'7/'#&3+"5&'./%#"3/7&'1&%.&44/34'7&'

42%9$&'/$'3"5&/$'0$'8&+4&$%'"3+"8"JE'
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! %)!*'/0()(40-!*+,!*+-(,!6?14-*/478+,!+,(!*'6/4(+!6033+!1|8-!*+,!308G+3+-(,!1+,!.18,!

6/4(478+,!W!/')14,+/!)G+6!1+,!)..)/+41,!)30G4K1+,!R$=HS#!%)!*'/0()(40-!*+,!./'301)4/+,!*04(!\(/+!

,08(+-8+! .)/! 8-! ()78+(O! ,8/(08(! ,4! 6+,! *+-(,! 0-(! 8-+! 608/0--+! 608/(+! +(! .+8! *+! 60-(/+]

*'.08411+,#!B4-0-O!1+!(/)-,5+/(!*+!303+-(!*+!1)!;08((4P/+!W!1)!*+-(!-|+,(!.0,,4K1+!78+!*)-,!8-+!

3+,8/+!1434('+#!X/O!6+64!+,(!60-(/)*46(04/+!)G+6!1+,!/',81()(,!G8,!./'6'*+33+-(!0[!1)!78)-(4('!

*+!/0()(40-!0K(+-8+!)G+6!08!,)-,!)(()6D+3+-(!'()4(!78),4!4*+-(478+!R$F=S#!n0/34,!78+178+,!

,?,(P3+,!*+!50/6+,!4-4(4)1+,!3)943)1+,O!1+,!50/6+,!+(!1+,!303+-(,!;'-'/',!.)/!1+,!)14;-+8/,!*8!

,?,(P3+! Z-G4,)14;-�!,+! ,4(8+-(!*)-,! 1)!.1);+!*+,! 50/6+,!0/(D0*0-(478+,#! %+!6D)-;+3+-(!*+!

50/6+!+,(!+9.0-+-(4+1!10/,78|8-!.)(4+-(!.0/(+!*+,!)..)/+41,!(D+/30.1),(478+,!)30G4K1+,#!!

!!!!! @\3+! ,4! 1+! >14->D+6e�!./'G04(! *+,!308G+3+-(,!*+-()4/+,! 60-,()-(,O! 41! +94,(+!*)-,!

6+/()4-,!6),!8-+!;/)-*+!*4G+/,4('!.)/34!1+,!,?,(P3+,!*+!50/6+!4-4(4)89!2!*+,!*455'/+-6+,!*&!$!W!

$J!v#!33!0-(!'('!0K,+/G'+,!.08/!1+,!303+-(,!4-4(4)89!+-(/+!6+/()4-,!)14;-+8/,!60-,'68(45,!

R$==S#!`-!)14;-+8/!)G+6!8-!,?,(P3+!*+!50/6+!4-4(4)1+!'1+G'+!'()4(!,08G+-(!,84G4!*|8-!)14;-+8/!

)G+6!8-!,?,(P3+!*+!50/6+!5)4K1+!*)-,!1+,!(/04,!6)(';0/4+,!*+!308G+3+-(#!I4-,4O!1+!308G+3+-(!

*+-()4/+!/',81()-(!-|'()4(!.),!60-,()-(!)10/,!78+!1+!>14->D+6e�!./'G04(!8-!308G+3+-(!60-(4-8#!

!!!!! !>033+! 1+!30-(/+!8-+! /+G8+!*+! 14(('/)(8/+! ,?,('3)(478+!*+!M+-!+(!)1#! R<<SO!)868-!

-4G+)8! *+! 50/6+! 0/(D0*0-(478+! 0.(43)1! 50-*'! ,8/! *+,! ./+8G+,! -+! .+8(! \(/+! *'(+/34-'#!

%|4-518+-6+!+9)6(+!*+!1)!.0,4(40-!+(!*+!1)!50/3+!*8!()78+(!,8/!1+!(/)-,5+/(!*+!50/6+!+(!1+!60-(/c1+!

/)*4681)4/+! /+,(+! W! +9)34-+/#! >+/()4-,! )8(+8/,! 0-(! ,4;-)1'! 78+! ,+81,! 1+,! 308G+3+-(,! *+!

G+/,40-!+(!*&4-;/+,,40-!.+8G+-(!\(/+!+55+6(8',!.)/!1+,!)14;-+8/,!R$=JS#!X/O!6+,!*+/-4+/,!.+8G+-(!

508/-4/!)!./40/4!*+,!,?,(P3+,!*+!50/6+!-'6+,,)4/+,!)54-!*+!/')14,+/!1+,!308G+3+-(,!*+!(0/78+#!

%|+5546)64('!*+,!(/)-,5+/(,!*+!50/6+!,8/!1+,!*+-(,!+(! 1+,!308G+3+-(,! "3'5"52!784!+-!/',81(+-(!

*04G+-(!\(/+!'(8*4',!*)-,!*+!58(8/+,!'(8*+,#!

!

!!! !!%)!/+G8+!,?,('3)(478+!.18,!/'6+-(+!*+!A).)*434(/408!R$=CS!4-,4,(+!,8/!1|)K,+-6+!*+!

./0(0601+!,()-*)/*4,'!+(!,8/!1)!;/)-*+!D'('/0;'-'4('!614-478+!+(!3'(D0*010;478+!*+,!'(8*+,!

784!+3.\6D+-(!8-+!4-(+/./'()(40-!G)1)K1+!*+,!/',81()(,!+(!1&'()K14,,+3+-(!*&8-+!3'()])-)1?,+!

,8/! 1&+5546)64('! *+,! )14;-+8/,#! >+.+-*)-(O! 1+! ,?,(P3+! Z-G4,)14;-�! 60-,(4(8+! 8-+! )1(+/-)(4G+!

G4)K1+! )8! (/)4(+3+-(! 0/(D0*0-(478+! 60-G+-(40--+1! .08/! 1)! 60//+6(40-! *+,! 3)106618,40-,!
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1';P/+,!W!30*'/'+,!6D+Y!1+,!.)(4+-(,!6D+Y!784!1)!6/04,,)-6+!+,(!(+/34-'+!+(!0[!1+,!+9(/)6(40-,!

-+!,0-(!.),!-'6+,,)4/+,#!!

!!! !!L|)8(/+!.)/(O!1+,!)14;-+8/,!0-(!8-+!)6(40-!1434('+!.08/!/')14,+/!1&+9.)-,40-!.0,('/4+8/+!

*+!1&)/6)*+!3)9411)4/+O!1)!5+/3+(8/+!*+,!+,.)6+,!.0,(]+9(/)6(40--+1,!R60-(/c1+!*+!1&4-614-)4,0-!

*+,! )9+,! /)*4681)4/+,SO! 60//4;+/! 1+,! 60-()6(,! 06618,)89! +(! 1+,! '6)/(,! )-('/0].0,('/4+8/,! +(!

G+/(46)89!43.0/()-(,!R60-(/c1+!*+!1&25&%I"4&!+(!*+!1&';/+,,40-S#!Z1!+94,(+!(08N08/,!8-+!6+/()4-+!

*4G+/;+-6+!+-(/+!1)!60-54;8/)(40-!-83'/478+!+(!1+!/',81()(!614-478+!/'+1#!%)!*'50/3)(40-!*+!1)!

;08((4P/+!./0*84(!*+,!Y0-+,!*+!60-()6(!)G+6!1+,!*+-(,!+(!*+,!+,.)6+,!0[!1|)14;-+8/!-+!(086D+!

.),! 1+,! ,8/5)6+,!*+,!*+-(,O! 6+!784! /'*84(! 1)! /')14,)(40-!*+,!308G+3+-(,! R$=<S#!I8! 58/! +(! W!

3+,8/+! 78+! 1&0-! 6D)-;+! *+! ;08((4P/+O! 1|)N8,(+3+-(! +-(/+! 6+11+]64! +(! 1+,! *+-(,! *+G4+-(!

./0;/+,,4G+3+-(!304-,!)*).('!6)/!1+,!308G+3+-(,!-+!,+!,0-(!.),!60//+6(+3+-(!/')14,',#!%+,!

308G+3+-(,! *+-()4/+,! ,0-(! 1434(',! 6)/! 1+,! )14;-+8/,! (/)-,5P/+-(! ./4-64.)1+3+-(! 1+,! 50/6+,!

./0*84(+,!.)/!1+!60-()6(!.0-6(8+1!+-(/+!1|)..)/+41!+(!1)!*+-(!!)8!-4G+)8!06618,)1!+(!*)-,!8-+!

304-*/+!3+,8/+!)8!-4G+)8!6+/G46)1!Rl$S#!!L+!.18,O!1+,!)14;-+8/,!-+!.+8G+-(!\(/+!8(414,',!*)-,!

1+,!6),!*+!50/(+,!30K414(',!08!*&4-614-)4,0-,!*+-()4/+,#!!

!!!! Z1!-&?!)!.),!*+!60-,+-,8,!,8/!1+,!4-*46)(40-,!*&8-!(/)4(+3+-(!.)/!)14;-+8/,!R$=ES#!!%+,!

(/)4(+3+-(,!0/(D0*0-(478+,!.)/!;08((4P/+,!,+/)4+-(!304-,!+5546)6+,!+(!-'6+,,4(+/)4+-(!,08G+-(!

1+!/+608/,!)89!(+6D-478+,!381(4])(()6D+,!*+!5)Q0-!(/)-,4(04/+!.08/!(/)4(+/!1+,!6),!603.1+9+,!

R$"ES#! Z1,! -+! 60//4;+/)4+-(! *0-6! .),! )8,,4! K4+-! 1+,! 3)106618,40-,! 78+! 1+,! K/)6e+(,!

60-G+-(40--+1,!R$=$S#!%+!*'K)(!/+,(+!08G+/(O!-0()33+-(!+-!6+!784!60-6+/-+!1+,!308G+3+-(,!

*+-()4/+,!603.1+9+,#!!

h4+-! 78|41! ,04(! *'30-(/'! 78+! 1&)14;-+3+-(O! 1+! -4G+11+3+-(! )4-,4! 78+! 1)! *4,()14,)(40-!

,8.'/4+8/+! W! $OJ33! *+,! 301)4/+,! 3)9411)4/+,! ,04+-(! *+,! 308G+3+-(,! ./'*46(4K1+,O! 1+,!

308G+3+-(,!*&';/+,,40-O!*+!/0()(40-!+(!*+!(0/78+!,0-(!*4554641+,!W!0K(+-4/!R$"ES'R$=ES!R$=<S!

R$F=SE'%+,!)14;-+8/,!)8/)4+-(!*+,!/',81()(,!,8.'/4+8/,!+-!(+/3+!*&)14;-+3+-(!*+,!)/6)*+,!.)/!

/)..0/(!)89!)..)/+41,!549+,!.08/!1+,!6),!*&+-603K/+3+-(!1';+/!W!30*'/'!R$=lS!R$HFS!R$H$S#!

>+.+-*)-(O!1)!3)N0/4('!*+,!'(8*+,!./',+-()4+-(!*+,!/4,78+,!*+!K4)4,!43.0/()-(,#!

!!A08/!60-618/+O!41!/+,(+!K+)8608.!W!)../+-*/+!,8/!1+8/!K403'6)-478+!+(!1+8/!+5546)64('!

R$"JS!R$HFS#!L)-,! 1)!/+G8+!,?,('3)(478+!*+!�D+-!@!R$H"SO!)868-+!'(8*+!.+/3+(!*&)554/3+/!
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78+!1+,!/',81()(,!0K(+-8,!)./P,!8-!(/)4(+3+-(!.)/!)14;-+8/,!,0-(!4-5'/4+8/,!08!,8.'/4+8/,!.)/!

/)..0/(!W!6+89!0K(+-8,!)./P,!8-!)..)/+41!549+#!!

=#"#=! B()K414('!*8!(/)4(+3+-(!+(!/'64*4G+!
!

!! !!!%)!60-(+-(40-O!*+,(4-'+!W!3)4-(+-4/!1)!.0,4(40-!*+,!*+-(,!60//4;'+,O!+,(!*+G+-8+!1|8-+!

*+,! .D),+,! 1+,! .18,! 43.0/()-(+,! *8! (/)4(+3+-(! 0/(D0*0-(478+#! %)! 60-(+-(40-! .+8(! \(/+!

./0G4,04/+!R34-4383!$"!304,!R<lSS!08!*'54-4(4G+!,4!1+,!(4,,8,!*+!,08(4+-!./',+-(+-(!*+!5)4K1+,!

6).)64(',!*+!/',4,()-6+!R+-!6),!*+!.)/0*0-(+!/'*84(S!08!,4!1&'78414K/+!.D?,4010;478+!-&+,(!.),!

/'()K14#! ! >+.+-*)-(O! $F! )-,! )./P,! 1)! 54-! *8! (/)4(+3+-(! 0/(D0*0-(478+O! ,+81,! =F! W! JFb!*+,!

.)(4+-(,! )?)-(! /+Q8! 8-! (/)4(+3+-(! 0/(D0*0-(478+! 60-,+/G+-(! +5546)6+3+-(! 1|)14;-+3+-(!

,)(4,5)4,)-(!4-4(4)1+3+-(!0K(+-8#!I./P,!"F!)-,O!1|)14;-+3+-(!,)(4,5)4,)-(!+,(!/'*84(!W!$Fb#!:-!

6),!*+!/'64*4G+,O!*+,!,(/)(';4+,!,43.1+,!+(!+5546)6+,!,0-(!-'6+,,)4/+,!.08/!;'/+/!+5546)6+3+-(!

1+!./0K1P3+!R$H=S#!

!! !!Z1! )! '('! *'30-(/'! 78+! 1+,! (/)4(+3+-(,! 0/(D0*0-(478+,! .)/! ;08((4P/+,! ,+3K1+-(!

/'64*4G+/!*)G)-();+!78+!1+,!(/)4(+3+-(,!549+,!,+10-!8-+!'(8*+!3+-'+!.)/!z8-640!,8/!8-!.+(4(!

-03K/+! *+! 6),! R$HHS#! %)! /'64*4G+! )./P,! 8-! (/)4(+3+-(! .)/! )14;-+8/,! 60-6+/-+/)4(! .18,! 1+,!

4-64,4G+,!3)9411)4/+,!)10/,!78&)8!-4G+)8!*+!1&+-603K/+3+-(!3)-*4K81)4/+O!+11+!+,(! 4*+-(478+!

4-*'.+-*)33+-(!*+!1)!3'(D0*+!8(414,'+#!B+10-!�D+-;!@!R$H"SO!6+((+!/'64*4G+!,+/)4(!+9.1478'+!

.)/!1&)6(4G)(40-!(/0.!5/'78+-(+!784!.+8(!+-*033);+/!1+,!*+-(,!08!1&0,!+-!./+-)-(!*+!608/(!1+!

./06+,,8,!*+!/'.)/)(40-!0,,+8,+#!Z1!,+/)4(!.0,,4K1+!78+!1)!*8/'+!*+,!"!,+3)4-+,!*&4-(+/G)11+,!

,04(!(/0.!608/(+!+(!60-*84/)4(!W!1)!50/3)(40-!*&8-!0,!*+!5)4K1+!78)14('!+(!W!1)!/'64*4G+!3\3+!,4!

1)! /',0/.(40-! 0,,+8,+! -'6+,,4(+! <! W! $H! N08/,! 6033+! 1+! 14;)3+-(! .)/0*0-()1#! L+! .18,O!

1&4-06618,40-!.0,('/4+8/+!W!1)!54-!*&8-!(/)4(+3+-(!.)/!)14;-+8/,!.+8(!\(/+!,08/6+!*&4-,()K414('#!!

=#"#H! L081+8/!
 

!!!! !%+,!)14;-+8/,!Z-G4,)14;-�!)3'140/+-(!1|+,(D'(478+O!1|D?;4P-+!K866)1+!3)4,!41,!/'*84,+-(!

)8,,4!1)!*081+8/!.+-*)-(!1+!(/)4(+3+-(!0/(D0*0-(478+!R$HJS!RElS#!%+,!60-(/)4-(+,!*'G+10..'+,!

W!1)!,8/5)6+!*+,!;08((4P/+,!,0-(!3)943)1+,!1+!./+34+/!N08/!*+!.0/(O!.84,!*434-8+-(!1+!*+894P3+!

N08/!+(!,+!,()K414,+-(!*)-,!8-+!.D),+!*+!.1)(+)8!N8,78&)8!$JP3+!N08/!R$FHS#
!
JH!b!*+,!.)(4+-(,!

-+!,+!.1)4;-+-(!*&)868-+!*081+8/!)./P,!"O!=!N08/,!*+!.0/(!*&8-+!-08G+11+!;08((4P/+#!=J!b!-+!

/+,,+-(+-(!)868-+!*081+8/!R$F"S#!
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!!!!`-+!'(8*+!/'6+-(+!)!/'G'1'!8-!4-60-50/(!.18,!43.0/()-(!+(!8-+!60-,033)(40-!.18,!

'1+G'+! *&)-)1;',478+,! )G+6! *+,! )..)/+41,! 549+,! 60-G+-(40--+1,! .)/! /)..0/(! )89! )14;-+8/,!

Z-G4,)14;-�!R$HCS#!%)!*081+8/!)((+4;-)4(!,0-!3)94383!+-(/+!1+!./+34+/!+(!1+!(/04,4P3+!N08/!*8!

(/)4(+3+-(! 60-G+-(40--+1! +(! +11+! *434-8)4(! ./0;/+,,4G+3+-(! )8! 608/,! *+,! 78)(/4P3+! +(!

64-784P3+!N08/,#! Z1,!0-(!+-/+;4,(/'! 1+8/,!-4G+)89!*|4-60-50/(!)8!/+.0,O!+-!3),(478)-(!+(! 1+,!

(/08K1+,!*8!,033+41!784!+-!/',81(+-(#!%+,!.)(4+-(,!)G+6!1+,!)..)/+41,!549+,!0-(!,4;-)1'!8-+!;\-+!

-+((+3+-(! ,8.'/4+8/+! R.! �FOFJS! W! 6+11+! *+,! .)(4+-(,! .0/()-(! *+,! )14;-+8/,! )8! 608/,! *+! 1)!

./+34P/+!,+3)4-+!*+!(/)4(+3+-(!)6(45#!Z1!?!)G)4(!K+)8608.!.18,!*+!;\-+!10/,!*+!1)!3),(46)(40-!

78|)8!/+.0,#!

!!! !!@411+/!+(!)1#!R$HJS!0-(!60-,()('!78+!1+,!.)(4+-(,!/+,,+-()4+-(!8-+!*081+8/!/'*84(+!)G+6!

1+,! )14;-+8/,! Z-G4,)14;-�! .)/! /)..0/(! )89! )..)/+41,! 549+,! .+-*)-(! 1)! ./+34P/+! ,+3)4-+! *+!

(/)4(+3+-(!0/(D0*0-(478+#!B+10-!1&'(8*+!*&I13),08*!R$H<SO!1+,!.)(4+-(,!(/)4(',!)G+6!Z-G4,)14;-�!

0-(! ,4;-)1'! 8-+! *081+8/! 304-,! 4-(+-,+! 78+! 6+89! (/)4(',! )G+6! *+,! )..)/+41,! 549+,! )8(0]

14;)(8/)-(,!.),,45,!)8!608/,!*+!1)!./+34P/+!,+3)4-+!*+!(/)4(+3+-(#!%+!,60/+!:jI!30?+-!.08/!

1+!;/08.+!Z-G4,)14;-�!'()4(!,4;-4546)(4G+3+-(!4-5'/4+8/!W!6+184!*8!;/08.+!*+,!)..)/+41,!549+,!W!

*455'/+-(,!4-(+/G)11+,!)8!608/,!*+!1)!./+34P/+!,+3)4-+!*+!(/)4(+3+-(#!%|4-(+-,4('!*+!1)!*081+8/O!

*8+!W!8-+!/'.0-,+!4-51)33)(04/+!)4;8uO!)G+6!1+,!*+89!)..)/+41,!)!68134-'!W!"H!D+8/+,!R$O=E!

.08/!1+,!)14;-+8/,!+(!C!.08/!1+,!)..)/+41,!549+,S!+(!'()4(! 1)!.18,!5)4K1+!1+!,+.(4P3+!N08/!RFOH$!

.08/! 1+,!)14;-+8/,!+(!"OCl!.08/! 1+,!)..)/+41,! 549+,S#!A08/! 1+,!*+89!;/08.+,O! 1|4-(+-,4('!*+! 1)!

*081+8/!)!./0;/+,,4G+3+-(!*434-8'!)8!608/,!*+! 1)!./+34P/+! ,+3)4-+#!L+!.18,O! 1|8(414,)(40-!

*|)-)1;',478+,!'()4(!304-,!5/'78+-(+!6D+Y!1+,!.)(4+-(,!(/)4(',!)G+6!*+,!)14;-+8/,!78+!6D+Y!6+89!

(/)4(',!)G+6!*+,!)..)/+41,!549+,#!

!! !!L+.84,!"F$=O!Z-G4,)14;-�!)!*'G+10..'!1+!B3)/(t/)6e�O!8-!-08G+)8!3)('/4)8!784!055/+!

8-+!./'*46(4K414('!+(!8-!)N8,(+3+-(!,8.'/4+8/,!.)/!/)..0/(!)8!3)('/4)8!./'6'*+-(#!B+10-!1+,!

'(8*+,!/')14,'+,!+-!4-(+/-+O!41!*'14G/+!8-+!50/6+!.18,!1';P/+!+(!60-(4-8+!+-!0.(434,)-(!1)!G4(+,,+!

*+!308G+3+-(!.08/!)3'140/+/!1+!/+30*+1);+!0,,+89!R$HES!R$H$S#!L)-,!1&'(8*+!*+!h/�,6D+/!Iz!

R$HlSO!<"!.)(4+-(,!0-(!'('!4-(+//0;',!RCEb!*+!5+33+,O!="b!*|D033+,O!*|g;+!30?+-!2!"lO=!~!

lO"! )-,S#! Z1,! 0-(! .0/('! 1+! -08G+)8! 3)('/4)8! .+-*)-(! +-G4/0-! C! 304,! +(! 0-(! /+3.14! 8-!

78+,(40--)4/+! )G+6!"J!'1'3+-(,! 603.)/)-(! 1&)-64+-!+(! 1+!-08G+)8!3)('/4)8!+-! (+/3+,!*+!

*081+8/O!./+,,40-!W!1|4-,+/(40-O!60-50/(O!4//4()(40-!*+,!3878+8,+,O!.D0-'(478+O!*'6010/)(40-!+(!

;0U(#! %+! B3)/(t/)6e�! )! '('! 'G)18'! .)/! 1+,! .+/,0--+,! 4-(+//0;'+,! 6033+! 6)8,)-(!
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60-,4*'/)K1+3+-(!R.!�FOFF$S!304-,!*+!*081+8/!3)943)1+!78+!1|)-64+-!3)('/4)8!R"OE!60-(/+!

=OES#!L+,!/'*86(40-,!,4;-4546)(4G+,!0-(!'('!0K(+-8+,!.08/!1)!*8/'+!*+!1)!*081+8/!R.!�FOFF$S!+(!

1)!*8/'+!*+!1)!./+,,40-!R"OJ'5&%8$8!$Ol!N08/,!a!.!�!FOFF$S!10/,!*+!1|4-,+/(40-!*+,!)14;-+8/,#!A18,!

*+!lFb!*+,!.+/,0--+,! 4-(+//0;'+,!0-(! 4-*478'!/+,,+-(4/!8-+!*081+8/!304-*/+!08!';)1+!+-!

3)-;+)-(O!0-(!+,(43'!78+!1+!-08G+)8!3)('/4)8!055/)4(!8-!3+411+8/!)N8,(+3+-(!*+,!)14;-+8/,!

,8/! 1+,! ,8/5)6+,! *+-()4/+,! +(! *+,! 4-*46+,! .18,! 5)G0/)K1+,! +-! (+/3+,! *+! *';/)*)(40-O! *+!

*8/)K414('!+(!*+!*'6010/)(40-#!`-!60-50/(!)3'140/'!)!'('!/)..0/('!.)/!1)!304(4'!*+,!.+/,0--+,!

4-(+//0;'+,#!%+!-08G+)8!3)('/4+1!)!'('!'G)18'!5)G0/)K1+3+-(!.)/!1+,!.)(4+-(,!+(!)!30-(/'!*+,!

/'*86(40-,!,4;-4546)(4G+,!*+!1)!*081+8/!R+-!4-(+-,4('!+(!+-!*8/'+S!)4-,4!78&8-+!/'*86(40-!*+!1)!

./+,,40-!W!1|4-,+/(40-#!

=#"#J! :,(D'(478+!
!
`-!,08/4/+!+,(D'(478+!+,(!8-!),.+6(!43.0/()-(!*+!1)!/'D)K414()(40-O!784!43.1478+!8-+!

50-6(40-! .,?6D478+! ,08G+-(! ,08,]+,(43'+! R$JFS#! A08/! *+! -03K/+89! .)(4+-(,O! 1+,!

60-,4*'/)(40-,! +,(D'(478+,! .+-*)-(! 1+! (/)4(+3+-(! ,0-(! )8,,4! 43.0/()-(+,! 78+! *&)8(/+,!

5)6(+8/,O!(+1,!78+!1+!60-50/(O!1)!*081+8/O!1)!*8/'+!*8!(/)4(+3+-(!08!1+!60U(!R$J$S#!`-+!'(8*+!

)11+3)-*+!/')14,'+!+-!"FF=!R$J"S!)-)1?,+!1+!./0541!*+,!.)(4+-(,!4-('/+,,',!.)/!8-!(/)4(+3+-(!

0/(D0*0-(478+#!>+((+!'(8*+!/'GP1+!8-!./0541!6)/)6('/4,(478+!2!5'34-4-!R<"bSO!+(!N+8-+!R+-(/+!"F!

+(! "l! )-,S#! %+,! .)(4+-(,! ,0-(!30(4G',! .08/! 8-! (/)4(+3+-(! 0/(D0*0-(478+! .08/! *+,! /)4,0-,!

+,(D'(478+,! Rl<bS! a! .)/! )411+8/,! HFb!*&+-(/+!+89! /+6D+/6D+-(! ';)1+3+-(!8-+! ,)-('!K8660]

*+-()4/+!W!10-;!(+/3+!+(!8-+!)3'140/)(40-!*+,!50-6(40-,!*+!.D0-)(40-!+(!*+!3),(46)(40-#!@)4,!

,+81+3+-(!=b!0-(!.08/!8-478+!30(4G)(40-!8-+!K0--+!,)-('!K8660]*+-()4/+!W!10-;!(+/3+#!!%)!

3)N0/4('! RC"bS! /+58,+! 1+! *',);/'3+-(! +,(D'(478+! *+,! )..)/+41,!381(4])(()6D+,! +-! .0,4(40-!

G+,(4K81)4/+!+(!1+,!./0K1P3+,!*&'1068(40-!14'!W!1&)..)/+41!14-;8)1#!

!

!!! !%+,!;08((4P/+,!.+/3+((+-(!8-!(/)4(+3+-(!0/(D0*0-(478+!*4,6/+(O!603.)(4K1+!)G+6! 1)!

G4+!,064)1+!+(!./05+,,40--+11+#!@\3+!+-!6),!*&+9(/)6(40-O!1)!*+-(!,+/)!/+3.1)6'+!.)/!8-!30?+-!

*+! ,8K,(4(8(40-! )8! ,+4-! *+! 1)! ;08((4P/+! R603K1+3+-(! *+! /',4-+S#! %+,! )..)/+41,!

(D+/30.1),(478+,!)30G4K1+,!.+8G+-(!\(/+!8(414,',!6D+Y! 1+,!.)(4+-(,!6033+!8-+!)1(+/-)(4G+!

304-,! G4,4K1+! )89! )..)/+41,! *+! (/)4(+3+-(! 0/(D0*0-(478+,! 60-G+-(40--+1,! Rl$S#! B+10-!

IY)/4.08/!R$$$SO!.18,!*+!.)(4+-(,!)G+6!)..)/+411);+!549+!78+!*+!.)(4+-(,!Z-G4,)14;-�!0-(!*'61)/'!

,0855/4/!*|4-D4K4(40-!*8!/4/+!.08/!*+,!/)4,0-,!+,(D'(478+,!R"Cb!60-(/+!CbO!.!�!FOF$"SO!)10/,!78+!
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lEb!*+,!.)(4+-(,!Z-G4,)14;-�!,+/)4+-(!*4,.0,',!W!,84G/+!1+!3\3+!(/)4(+3+-(O!+(!<Eb!.08/!1+,!

.)(4+-(,!)G+6!)..)/+41,!549+,!R.!�!FOFFHS#!

! !!!L+.84,!,0-!*'G+10..+3+-(O!1)!(+6D-010;4+!Z-G4,)14;-�!+,(!'()K14+!*)-,!1+!30-*+!+-(4+/!+-!

(D'/).4+! 0/(D0*0-(478+! +-! ()-(! 78|)1(+/-)(4G+! +,(D'(478+! )89! )..)/+41,! G+,(4K81)4/+,! 549+,!

RElS!R$"JS!REES!R$J"S#!

!

=#"#C! >0-50/(!!
 

!!!!! L)-,! 1&'(8*+! *+! BD)14,D! R$J$SO! 1+! *?,50-6(40--+3+-(! 0/)1O! 1+,! (/08K1+,! *+!

1|)143+-()(40-O!1+,!.)/)3P(/+,!*|)6(4G4('!;'-'/)1+!+(!1+,!,?3.(c3+,!0/)89!0-(!'('!'G)18',!*)-,!

=! ;/08.+,! R)..)/+41,! 549+,! G+,(4K81)4/+O! 14-;8)1! +(! )14;-+8/,S#! %+,! )..)/+41,! 14-;8)89! '()4+-(!

),,064',!W!8-+!*081+8/!+(!8-+!60-,033)(40-!*&)-)1;',478+,!.18,!,'GP/+,O!)8!.18,!43.0/()-(!

*?,50-6(40--+3+-(!0/)1!+(!;'-'/)1!+(!)8!/'()K14,,+3+-(! 1+!.18,!*4554641+!+(! 1+!.18,! 10-;#!%+,!

.)(4+-(,!Z-G4,)14;-�!,+!,0-(!.1)4-(,!*+!*081+8/,!/+1)(4G+3+-(!50/(+,!)8!608/,!*+,!./+34+/,!N08/,!

,84G)-(! 1&4-,+/(40-#! >+.+-*)-(O! 6+! ;/08.+! '()4(! 6)/)6('/4,'! .)/! 1+! -4G+)8! 1+! .18,! 5)4K1+! *+!

,?3.(c3+,! K866)89! +(! .)/! 8-! -4G+)8! ,4341)4/+! *+! (/08K1+,! *+! 1|)6(4G4('! ;'-'/)1+! +(! *+!

*?,50-6(40--+3+-(! K866)1! .)/! /)..0/(! W! 1|)..)/+41! G+,(4K81)4/+#! L+! -03K/+89! .)(4+-(,!

)..)/+411',!+-!14-;8)1!+(!6+/()4-,!.)(4+-(,!)?)-(!8-!)..)/+41!549+!G+,(4K81)4/+!-+!,|'()4+-(!.),!

603.1P(+3+-(!/'()K14,!*+!1+8/,!*4554681(',!W!,&)143+-(+/!W!1)!54-!*+!1)!.'/40*+!*|'(8*+!R$H!N08/,!

)./P,!1)!.0,+!*&)..)/+41S#!

!! !!%+,!./0K1P3+,!/+(/08G',!*)-,!1+!;/08.+!*+,!)14;-+8/,!.+8G+-(!\(/+!/+;/08.',!+-!=!

6)(';0/4+,! 2! 1+! K0/*! 3)/;4-)1! -0-! 14,,+! 08! 3)('/4)89! 3)-78)-(,O! *'50/3)(40-! *+,!

)(()6D+3+-(,!+(!*'50/3)(40-!*+!1&)14;-+8/#!>+((+!*+/-4P/+!+,(!1)!.18,!,08G+-(!,4;-)1'+!R$J=S#!!

!!! !L+!.18,O!1+,!)14;-+8/,!,0-(!34+89!(01'/',!.)/!1+,!.)(4+-(,!784!.+8G+-(!)G04/!8-!)66P,!W!

(08(+,! 1+,! ,8/5)6+,! *+-()4/+,! *8/)-(! 1+! K/0,,);+#! `-+! ,)-('! 0/)1+! .0,,4K1+! ,)-,! (/0.! *+!

*4554681('!.+-*)-(!8-!(/)4(+3+-(!0/(D0*0-(478+!+,(!60-50/()K1+!.08/!1+!.)(4+-(#!:-!'(8*4)-(!1)!

,)-('!K8660]*+-()4/+O!B6D)+5+/!+(!h/)83)--!R$$JS!0-(!4-*478'!78+O!,8/!8-+!*8/'+!*&8(414,)(40-!

*+!E!304,O!1+,!)14;-+8/,!-&+-(/)d-)4+-(!78&8-+!)1('/)(40-!34-43+!*+!1)!78)14('!*+!G4+!),,064'+#!

!!! !B+10-!IY)/4.08/!I!R$$$SO!1+!78+,(40--)4/+!,8/!1)!78)14('!*+!G4+!)!/'G'1'!78+!1+,!.)(4+-(,!

Z-G4,)14;-�!/)..0/()4+-(!304-,!*&)1('/)(40-!*8!K4+-]\(/+!;'-'/)1!.)/!/)..0/(!)89!.)(4+-(,!)?)-(!
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*+,!)..)/+41,!549+,!RCb!60-(/+!=CbO!.!�!FOFF$S#!<Fb!*+,!.)(4+-(,!)?)-(!8-!)..)/+41!549+!RIiSO!

60-(/+! JFb! *+,! .)(4+-(,! Z-G4,)14;-�O! 0-(! 4-*478'! 78+! 1+8/,! D)K4(8*+,! )143+-()4/+,! )G)4+-(!

6D)-;'! .+-*)-(! 1+! (/)4(+3+-(! 0/(D0*0-(478+! R.! �! FOFCCS#! L)-,! 1+! ;/08.+! *+,! )14;-+8/,O!

6+/()4-,!.)(4+-(,!/)..0/()4+-(! 1)!*4554681('!*+!/+,.+6(+/! 1+!.0/(!*+,!""!D+8/+,!.)/! N08/#! !%+,!

.)(4+-(,!*8!;/08.+!Ii!0-(!*'61)/'!*+G04/!,+!K/0,,+/!1+,!*+-(,!.18,!,08G+-(!REHb!*+,!.)(4+-(,!

60-(/+!J"b!*+,!.)(4+-(,!)G+6!Z-G4,)14;-�O!.!�!FOFF$SO!,)6D)-(!78+!JFb!*+,!.)(4+-(,!*+,!*+89!

;/08.+,! 8(414,)4+-(! 8-+! K/0,,+! W! *+-(,! '1+6(/478+#! %+,! .)(4+-(,! Ii! 0-(! ,4;-)1'! *)G)-();+!

*|4//4()(40-,!;4-;4G)1+,!78+!1+,!.)(4+-(,!Z-G4,)14;-�!RIi!2!JCb!a!Z-G4,)14;-�!2!$Hb!a!.!�!FOFF$S#!%+,!

.)(4+-(,!Ii!0-(!.),,'!+-!30?+--+!=O<!~!$O<!34-!+-!K/0,,);+!)10/,!78+!1+,!.)(4+-(,!Z-G4,)14;-�!

0-(! *'61)/'! ,+! K/0,,+/! 1+,! *+-(,! +-!30?+--+! .+-*)-(! "O"! ~! $O"!34-#! %+,! .)(4+-(,! Ii! -+!

6D)-;+)4+-(!.),!*+!K/0,,+!W!*+-(,!)8,,4!,08G+-(!78+!1+,!.)(4+-(,!Z-G4,)14;-�#!%+,!)14;-+8/,!,0-(!

60-,4*'/',!.18,!*089!.08/!1+!(4,,8!;4-;4G)1!78+!1&)..)/+41!549+#!L+!.18,O!1&)K,+-6+!*+!K);8+!+(!

*+!541!'G4(+!1+,!8/;+-6+,!14'+,!)8!*'6011+3+-(!+(!)89!K/4,!*+!3)('/4+1#!!

=#"#<! M).4*4('!*+!(/)4(+3+-(!+(!(+3.,!.),,'!)8!5)8(+841!
!

!!! !!L|)./P,! *+,! '(8*+,! ./0,.+6(4G+,! 3+-'+,! +-! 3414+8! 8-4G+/,4()4/+! +-! "F$CO! 8-!

(/)4(+3+-(!0/(D0*0-(478+!549+!603.1+(!-'6+,,4(+!+-!30?+--+!304-,!*+!*+89!)-,!R"FOF"304,S!

R$F<S#!%+!-03K/+!30?+-!*+!G4,4(+,!/+784,+,!+,(!*+!$<OE$#!!

!

! B8/! 1+8/! ,4(+! 4-(+/-+(O! 1)! ,064'('! Z-G4,)14;-�!3+(! +-! )G)-(! 1)! /'*86(40-!*8! (+3.,!*+!

(/)4(+3+-(!*+!JFb!)54-!*+!/+(/08G+/!8-!K+)8!,08/4/+!+-!=!304,!34-4383!;/g6+!)8!6D)-;+3+-(!

D+K*03)*)4/+! *+,! )14;-+8/,#! >+.+-*)-(O! +11+! ./'64,+! 78+! 6+1)! /+G4+-(! W! 1)! *'64,40-! *8!

./)(464+-!*+!N8;+/!,4!1+,!;08((4P/+,!.+8G+-(!\(/+!.0/('+,!<!08!$H!N08/,#!I868-!60-,+-,8,!-&+,(!

'()K14!,8/!1+!6D)-;+3+-(!D+K*03)*)4/+!*+,!;08((4P/+,!+(!6&+,(!W!1&0/(D0*0-(4,(+!*+!*'64*+/!

*+!1)!./+,6/4.(40-#!

!

!!!L)-,!1)!3'()])-)1?,+!*+!�D+-;!@!R"F$<SO!1)!*8/'+!*8!(/)4(+3+-(!.)/!)14;-+8/,!+,(!

.18,!608/(+!,+81+3+-(!10/,78|41,!,0-(!8(414,',!.08/!*+,!3)106618,40-,!1';P/+,!W!30*'/'+,#!LN+8!

R$=$S!)!60-,()('!78+!1+!(+3.,!*+!(/)4(+3+-(!.08/!1+!;/08.+!*+,!)..)/+41,!549+,!R$O<!)-,S!'()4(!

,4;-4546)(4G+3+-(!.18,!10-;!78+!.08/!1+!;/08.+!Z-G4,)14;-�!R$OH!)-,S#!h8,6D)-;!R$JHS!)!60-,()('!

78+! 1)! *8/'+! *8! (/)4(+3+-(! Z-G4,)14;-�! '()4(! C<! b! .18,! 608/(+! 78+! 6+11+! *|8-! (/)4(+3+-(!
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60-G+-(40--+1! 549+#! %+! (/)4(+3+-(! .)/! )14;-+8/! )! *8/'! $$OJ! 304,O! )10/,! 78+! 1+! (/)4(+3+-(!

60-G+-(40--+1!-'6+,,4()4(!$<!304,O!3)4,!6+1)!.08//)4(!\(/+!+9.1478'!.)/!1)!./',+-6+!*+!6),!.18,!

*4554641+,!W!(/)4(+/!*)-,!1+!;/08.+!*+,!)..)/+41,!60-G+-(40--+1,#!%+!(/)4(+3+-(!549+!)!-'6+,,4('!

R.!�FOF$S!.18,!*+!G4,4(+,!R+-G4/0-!HOFSO!8-+!*8/'+!*+!(/)4(+3+-(!.18,!10-;8+!RJOJ!304,SO!.18,!*+!

G4,4(+,!*|8/;+-6+!R$OFSO!8-+!.18,!;/)-*+!*8/'+!+-!5)8(+841!*|8/;+-6+!R<!34-8(+,S!+(!8-+!*8/'+!

(0()1+!.),,'+!)8!5)8(+841!.18,!10-;8+!Rl=OH!34-8(+,S#!>+.+-*)-(O!1+,!)14;-+8/,!/+./',+-(+-(!

*+,!60U(,!(0()89!*+!3)('/4+1!,4;-4546)(4G+3+-(!.18,!'1+G',!R.!�FOF$S!+(!+94;+-(!K+)8608.!.18,!

*+!(+3.,!(0()1!*+!1&0/(D0*0-(4,(+!R.!�FOF$S#!>+.+-*)-(O!h)1*k4-!+(!)1#!,4;-)1+!78+O!*)-,!1+,!

6),!*|+9(/)6(40-,!*+!./'301)4/+,O! 1+! (/)4(+3+-(!.)/!)14;-+8/,! ,84G4!*|8-! (/)4(+3+-(!)G+6!8-!

)..)/+41!549+!./+-)4(!.18,!*+!(+3.,!78+!1+!(/)4(+3+-(!)G+6!8-!)..)/+41!549+!,+81#!

!

!!! !B+10-!n)-!x�!R<ESO!1)!*8/'+!*+!(/)4(+3+-(!*8!;/08.+!)G+6!*+,!)..)/+41,!549+,!RHO$C!~!

$O<$!304,S!'()4(!.18,!608/(+!78+!6+11+!*8!;/08.+!*+,!)14;-+8/,!RCOF=!~!"O=H!304,S!R.!�FOFJS# 

t08,!1+,!.)(4+-(,!./',+-()4+-(!8-!*'5)8(!34-43+!*&)14;-+3+-(!34-+8/!)-('/4+8/!08!*+,!@AL!

34-43+,! )8! -4G+)8! *+,! 4-64,4G+,! 3)9411)4/+,! 08! 3)-*4K81)4/+,! ,)-,! ,4;-+! *&+550-*/+3+-(!

.0,('/4+8/#!

!

!!!! !A)G0-4!+(!)1#!R$JJS!0-(!603.)/'!1+!(/)4(+3+-(!0/(D0*0-(478+!)G+6!*+,!K/)6e+(,!)8(0]

14;)(8/)-(,!+(!*+,!)14;-+8/,!+(!-|0-(! (/08G'!)868-+!*455'/+-6+!*)-,! 1)!*8/'+!*8!(/)4(+3+-(!

+-(/+!1+,!;/08.+,!R$OE!)-,!.08/!1+,!*+89!;/08.+,SO!4-*478)-(!78+!1+!(/)4(+3+-(!.)/!)14;-+8/!

-|'()4(! .),! .18,! /).4*+! 78+! 1+,! )..)/+41,! 549+,#! >+,! /',81()(,! 60-54/3+-(! 6+89! (/08G',! .)/!

1&'(8*+!*&IY)/4.08/! R$$$SO!0[! 1+! (/)4(+3+-(!0/(D0*0-(478+!)!'('! /')14,'!.+-*)-(!$"Ol!~!<O"!

304,!6D+Y!1+,!.)(4+-(,!)G+6!8-!)..)/+41!549+!+(!$"OC!~!<OH!304,!6D+Y!1+,!.)(4+-(,!Z-G4,)14;-�#!!

!

=#"#E! B)(4,5)6(40-!
 

!!! !L+!-0,!N08/,O!8-!K+)8!,08/4/+!6D)-;+!1)!.+/6+.(40-!78+!1+,!;+-,!0-(!*&+89]3\3+,O!6+!

784!)55+6(+!1+8/,!/+1)(40-,!,064)1+,#!L)-,!6+!60-(+9(+O!1&0/(D0*0-(4+!N08+!8-!/c1+!43.0/()-(!+-!

.+/3+(()-(!*+,!)3'140/)(40-,O!-0-!,+81+3+-(!W!1&';)/*!*+!1)!,)-('!K8660]*+-()4/+!3)4,!)8,,4!

*+!1)!78)14('!*+!G4+!+-!;'-'/)1!R$JFS#!%+,!.)(4+-(,!(/)4(',!)G+6!Z-G4,)14;-�!'()4+-(!.18,!,)(4,5)4(,!

78+!6+89!(/)4(',!.)/!)..)/+41,!549+,!R$$$S#!!
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%&)66+.()(40-!*8!,?,(P3+!Z-G4,)14;-�!!.+8(!\(/+!)((/4K8'+!W!1)!;/)-*+!)*).()K414('!*+,!

.)(4+-(,!W!1|)..)/+41!+(!W!1)!,)(4,5)6(40-!*+,!./0;/P,!+(!*+,!/',81()(,!*8!(/)4(+3+-(!R$F"S#!

!

@,@! A%0*$313#$+'35+1*7%0$*&#5+53)&#'0*%35+40%+02*7#3(%5+K+:$('3+'3+)05+'0#5+

20+2*$$:%0$(%3+

!

!! !!!%+!308G+3+-(!*&4-;/+,,40-!+,(!,08G+-(!1+!.18,!4-*478'!10/,78&8-+!*+-(!)-('/4+8/+!

)..)/)d(!)110-;'+!,84(+!W!8-+!.+/(+!*&)(()6D+!.)/0*0-()1+!R<CS#!L)-,!1)!14(('/)(8/+O!*+,!)/(461+,!

/'6+-(,!0-(!'('!'6/4(,!W!./0.0,!*+!(/)4(+3+-(,!0/(D0*0-(478+,!+55+6(8',!.)/!)14;-+8/,!,8/!*+,!

*+-(,!)8!.)/0*0-(+!/'*84(#!>14-478+3+-(O!8-+!*434-8(40-!*+!1)!./050-*+8/!)8!,0-*);+O!*+!1)!

30K414('O!*+,!/'6+,,40-,!;4-;4G)1+,!+(!*8!-4G+)8!*&)(()6D+!614-478+!R*4,()-6+!+-(/+!1)!N0-6(40-!

'3)41]6'3+-(!+(!1+!50-*!*+!1)!.06D+S!,0-(!60-,()(',#!M)*40;/).D478+3+-(O!1)!*43+-,40-!*8!

*'5)8(! 4-5/)]0,,+89! +,(! /'*84(+! RG+/(46)1+3+-(! +(! D0/4Y0-()1+3+-(S! R$JCS#! ! %&4*'+! *&8-!

603K1+3+-(!0,,+89!/+,(+!60-(/0G+/,'+#!

!

!"#$%&'Na')'[&8$%&8'%/0"2#%/1,"9$&8:';<')'+%j4&'288&$8&':';>')'12"34'7&'17$8'/1"+/7'0$'0-J/$4'

288&$`':'H>')'1%2=&+4"23'0&'7/'+%j4&'288&$8&'8$%'7/'8$%J/+&'%/0"+$7/"%&':'H>Z;>')'0".&38"23'

5&%4"+/7&':';<ZH>')'0".&38"23',2%"S234/7&'0&'0-J/$4'288&$`'B(UWDE'

!! !!:-!C!,+3)4-+,O!1+!*'5)8(!G+/(46)1!RtL]hLS!)8!-4G+)8!*+!1)!$$!+,(!.),,'!*+!JOE!33!W!J!

33!+(!D0/4Y0-()1! Rh>]tLS!*+!"O<!W!"O=!33#!%)!./050-*+8/!*+!.06D+!)8!,0-*);+O! 1+!-4G+)8!

*&)(()6D+! 614-478+O! 1)! /'6+,,40-! ;4-;4G)1+! )4-,4! 78+! 1)! 30K414('! *+-()4/+! *434-8+-(#!

>14-478+3+-(O!1)!AAL!*434-8+!*&$!33!+(!0-!0K(4+-(!8-!;)4-!*&)(()6D+!614-478+!*+!"!33#!
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!

!"#$%&'Nb')'R'#/$+,&'/5/34'4%/"4&.&34'1/%'/7"#3&$%8F'T'0%2"4&'/1%@8'4%/"4&.&34'1/%'/7"#3&$%')'

0"."3$4"23'0&8'0".&38"238'0$'0-J/$4'288&$`'+,&S'$3'1/4"&34'0&'UP'/38'/1%@8'W'8&./"3&8'0&'

4%/"4&.&34'B(UWDE'

!

!"#$%&'Nc')'R'#/$+,&'/5/34'4%/"4&.&34'1/%'/7"#3&$%8':'T'0%2"4&')'W'8&./"3&8'/1%@8'B(UWDE'

!!!! !%+! *+894P3+! 6),! *&8-! (/)4(+3+-(! *&8-+! @AB! )8! -4G+)8! *&8-+! "$! 30-(/+! 8-+!

*434-8(40-!*8!*'5)8(!G+/(46)1!*+!"O$!33!R*+!CO<!W!HOC!33S!+(!*+!FO<!33!R*+!=Ol!W!=O"!33S!*8!

*'5)8(!D0/4Y0-()1#!:-54-O!1+!(/04,4P3+!30-(/+!8-!;)4-!*&)(()6D+!614-478+!*&$33!)4-,4!78&8-+!

*434-8(40-!*&$!33!)8!-4G+)8!*+!1)!/'6+,,40-!;4-;4G)1+#!>+.+-*)-(O!1)!30K414('!)4-,4!78+!1)!AAL!

-+! 6D)-;+-(! .),! )G)-(! +(! )./P,! (/)4(+3+-(! )8! -4G+)8! *+! 1)! $$! +(! "$! )./P,! 5+/3+(8/+! *8!

*4),(P3+#!

!!!! B+10-! x8-]}00!%++O! 1&)14;-+8/!.08//)4(!\(/+!8-+!0.(40-!*+! (/)4(+3+-(!8(41+!.08/! 1+,!

.)(4+-(,! ,0855/)-(! *+! 34;/)(40-,! .)(D010;478+,! ,+60-*)4/+,#! %+! (/)4(+3+-(! 0/(D0*0-(478+!

Z-G4,)14;-! +,(! 4*')1! .08/! 1+,! .)(4+-(,! ./',+-()-(! *+,! ./0K1P3+,! .)/0*0-()89! +(! )?)-(! *+,!

3)1)*4+,!,?,('3478+,#! Z1!.+/3+(!*+!/+3.1)6+/!8-!.1)-!*+!(/)4(+3+-(! 43.1)-(0]./0(D'(478+!

603.1+9+! .+8! /+6033)-*'! 6D+Y! 6+/()4-+,! .+/,0--+,#! %&)30G4K414('! ),,8/+! 1+! 60-(/c1+! *+!
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1|D?;4P-+! K866)1+! -0/3)1+O!3)4,! /+784+/(! ';)1+3+-(! 1)! 600.'/)(40-! *8! .)(4+-(! .+-*)-(! 1+!

(/)4(+3+-(!R$JFS#!

!!! !!L++.)! R$J<S! *'6/4(! 1+,! K'-'546+,! *+! /'8-4/! 1+,! (D'/).+8(478+,! .)/0*0-()1+O!

0/(D0*0-(478+! +(! +-*0*0-(478+! )54-! *+! (/)4(+/! 8-+! @AB! *&8-+! ""! ,84(+! W! 8-+! 3)1)*4+!

.)/0*0-()1+! 6D/0-478+#! I./P,! C! 304,! *+! (/)4(+3+-(! .)/! )14;-+8/,O! 1)! ""! 58(! /')14;-'+! +(!

4-;/+,,'+O!1+!*'5)8(!0,,+89!58(!/'*84(O!41!?!)!+8!8-!/+3)-4+3+-(!*+!1&0,!)1G'01)4/+!+(!*+,!(4,,8,!

308,! .)/0*0-()89#! I! =! )-,! 1284! (/)4(+3+-(O! 41! ?! )! 8-+! /'*86(40-! 603.1P(+! *+! 1)! .06D+!

.)/0*0-()1+!)G+6!8-!/+30*+1);+f/+3.14,,);+!0,,+89!,4;-4546)(45O!8-+!/'*86(40-!*+!1)!30K414('!

*+-()4/+!+(!8-!/')14;-+3+-(!*+!1)!""#!

N! +I05+)2*#*8(3+0(+I=O++

!

!!! !!I8!6+-(/+!*+!,04-,!*+-()4/+,!*+!v)-(+,!RDc.4()1!nc(+1!L4+8!�!>n`!*+!v)-(+,SO!6+/()4-,!

.)(4+-(,!)?)-(!/+Q8!8-!(/)4(+3+-(!.)/0*0-()1!,08D)4(+-(O!10/,!*+!1+8/!.D),+!*+!3)4-(+-)-6+O!

8-!/')14;-+3+-(!*+!1+8/,!*+-(,!)?)-(!,8K4!*+,!34;/)(40-,!.)(D010;478+,!,+60-*)4/+,#!L)-,!1+!

,+/G46+!*&0/(D0*0-(4+O!-08,!./0.0,0-,!H!(?.+,!*+!(/)4(+3+-(,#!%+!60U(!*+,!(/)4(+3+-(,!549+,!

60-G+-(40--+1,!3'()11478+!+(!6'/)3478+!R.)/(4+1!08!K4]3)9411)4/+,S!+,(!603./4,!+-(/+!$FFF!+(!

"JFF!+8/0,O!1+!(/)4(+3+-(!14-;8)1!603.1+(!R=!HFF!+8/0,S!+(!1+!(/)4(+3+-(!.)/!)14;-+8/,!Z-G4,)14;-!

%4(+�!08!i811�!+-(/+!"!JFF!W!=!JFF!+8/0,#!B08G+-(O!W!1)!54-!*&8-!(/)4(+3+-(!.)/0*0-()1O!.+8!*+!

.+/,0--+,! .+8G+-(! 08! ,08D)4(+-(! 4-G+,(4/! )8()-(! *&)/;+-(! T! .08/! /')14;-+/! 8-+! 08! *+89!

*+-(,!V!+(!1+!30-()-(!*+,!*+G4,!+55/)?+-(!1+,!.)(4+-(,!784!,&0/4+-(+-(!G+/,!*+,!,04-,!+,(D'(478+,!

+-!0*0-(010;4+!60-,+/G)(/46+!+(!f08!./0(D'(478+#!

!

!!!!%)!34,+!+-!.1)6+!*&8-!64/684(! 4-(+/-+!608/(!.08/! 6/'+/!-0,!./0./+,!;08((4P/+,! 58(!

'34,+! .)/! 1+! A/#! h)*/)-! �#! 784! .+/3+((/)4(! *+! ./0.0,+/O! )89! .)(4+-(,! *+3)-*+8/,O! 8-!

(/)4(+3+-(!0/(D0*0-(478+!*+!/')14;-+3+-(!W!304-*/+!60U(#!!

!

!! !!!@)*)3+! h#! 58(! 1)! ./+34P/+! .)(4+-(+! K'-'5464)-(! *+,! ;08((4P/+,! 5)4(+,! )8! ,+4-! *8!

,+/G46+#!:11+!)!,8K4!8-!(/)4(+3+-(!.)/0*0-()1!)G+6!8-+!;/+55+!)8!-4G+)8!*+!,)!"$!Ri4;8/+!HFS!+-!

"F$<]"F$E! )54-! *+! ,()K414,+/! ,)! .)/0*0-(4(+! 6D/0-478+! ;'-'/)14,'+! 30*'/'+#! %)! .)(4+-(+!

,08D)4()4(!/')14;-+/!,)!*+-(!)G+6!1+,!)8(/+,!.)/!,0864!+,(D'(478+!3)4,!)8,,4!6)/!+11+!)G)4(!T!.+8/!
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78+!,)!*+-(!.84,,+!(03K+/!V#!!%+,!+3./+4-(+,!-83'/478+,!58/+-(!/')14,'+,!;/g6+!W!1)!6)3'/)!

0.(478+! >IM:BtM:I@! =CFFB�! *8! >BL#! :11+,! ,0-(! +-/+;4,(/'+,! +-! 50/3)(! Bt%!

RBt'/'0%4(0;/).D4+S!14,4K1+!,8/!*455'/+-(,!(?.+,!*+!10;464+1!6033+!@+,D349+/�!Ri4;8/+!H$S#!%)!

/')14,)(40-!*+,!8&4'$1!-83'/478+,!58(!.0,,4K1+!;/g6+!)8!10;464+1!X/(D0)-)1?Y+/�!Ri4;8/+!H"S!*+!

=!BD).+�!R)G+6!1)!608/(04,4+!*8!L/#!%)-04,+1++S#!%)!50/3+!+(!1)!.0,4(40-!*+,!()78+(,!W!.0,+/!

58/+-(!*'64*'+,!,+10-!1+!308G+3+-(!78+!1&0-!,08D)4()4(!/')14,+/#!L+89!()78+(,!/+6()-;81)4/+,!

D0/4Y0-()89!,8/!1)!$$!+(!""!5)G0/4,+-(!1&4-;/+,,40-!*+!1)!"$#!>+11+]64!*+G)4(!\(/+!4-;/+,,'+!*+!"!

33!6+!784!+-;+-*/)4(!1)!60-5+6(40-!*+!$F!;08((4P/+,!6)/!1+!84/#"3#!+,(!*+!FO"33f;08((4P/+#!

%&43./+,,40-!+-!=L!*+,!30*P1+,!58(!.0,,4K1+!;/g6+!)8!1)K0/)(04/+!h0-;+/(!K),'!,8/!%)]M06D+]

,8/]�0-!R)G+6!1)!608/(04,4+!*+!m08//4+/!�)--46eS!)./P,!1&+-G04!*+,!8&4'$1!+-!50/3)(!08G+/(!Bt%#!

%+! ./0(D',4,(+! +55+6(8+! 1)! 30*'14,)(40-! -83'/478+! *+! 6+,! *+/-4+/,! R1+! ,061);+O! 1)!

-83'/0()(40-oS!784!.+8(!\(/+!/')14,'+!;/g6+!W!@+,D349+/�#!%&43./+,,40-!.+8(!\(/+!/')14,'+!

;/g6+!W!1)!.1)(+50/3+!A/+50/3�!Ri4;8/+!H=S!,4!1&0/(D0*0-(4,(+!)!8-+!43./43)-(+!=L!)8!6)K4-+(!

Ri0/31)K�!)8!>n`S#!

!

!"#$%&'QP')'G$&'&302ZI$++/7&'/5&+'0"/84@.&'&34%&'(('&4'C('&4'[M*'0&'C(E'

!

!"#$%&'Q(')'Y.1%&"34&'3$.-%"9$&'./`"77/"%&'J2%./4'*HO'B72#"+"&7'[&8,."`&%dDE'

!
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!

!"#$%&'QC')'\-/7"8/4"23'0&8'8&4Z$1'5"%4$&78'/5&+'e%4,2/3/7?S&%d'BN*,/1&dDE'

!

!"#$%&'QN')'Y4/1&'0k".1%&88"23'0&8'.20@7&8'3$.-%"9$&8'B72#"+"&7'!2%.7/IdDE'

!!! !!`-+!504,! 1+,!30*P1+,! 43./43',O! 1+! (D+/3050/3);+!*+,!;08((4P/+,!.+8(!\(/+!/')14,'!

;/g6+!W!1)!3)6D4-+!h40,()/�!)8!,+4-!*8!1)K0/)(04/+!*8!,+/G46+!*+!>D4/8/;4+!@)94110]i)64)1+!*8!

>n`!R)G+6!1&)4*+!*+,!./0(D',4,(+,!A/)8*!@0/;)-O!%)4;1+!B0-4)O!L0/Y+!x0u11+!+(!h0/*);+!@)((S!

+-!./+-)-(!,04-!*+!603K1+/!1+,!60-(/+]*'.08411+,!W!1)!/',4-+!.D0(0.01?3'/4,)K1+!Ri4;8/+!HHS#!

%)!./+34P/+!6086D+!*+!1)!;08((4P/+!+,(!3011+!R:jI!'(D?1+!G4-?1+!)6'()(+!:/e051+9!*&:/e0*+-(�!!

$33!*&'.)4,,+8/S!)8!-4G+)8!*+,!*+-(,!)-('/4+8/+,!,8K4,,)-(!1+,!50/6+,!Ri4;8/+!HJS#!:11+!.+/3+(!

8-!60-50/(!)8!.)(4+-(!784!.08//)!1)!*',4-,'/+/!,)-,!(/0.!*+!*081+8/!+-!*434-8)-(!1+,!50/6+,#!

L+!.18,O!8-!*08K1+!+-!:/e051+9!+,(!/')14,'!)54-!*+!-08,!,+/G4/!*+!3081+!.08/!.0,4(40--+/!1+,!

()78+(,!+-!603.0,4(+!5184*+!+-!K086D+!,8/!$$!+(!""#!!%)!,+60-*+!+,(!*8/+!RA:tm!.01?'(D?1P-+!

('/'.D()1)(+! ;1?6014,'! :/e0*8/! $! 33! *&'.)4,,+8/S! +(! /+608G/+! (08(+! 1&)/6)*+#! :-,84(+O! 1)!

,'.)/)(40-!+-(/+! 1+!30*P1+!+(! 1)!.1)78+!+,(!/')14,'+!;/g6+!W!8-+!.4P6+!W!3)4-!+(!*455'/+-(,!

08(41,! R*4,78+,! /0-*,O! 5/)4,+,! W! *'608.+/O! W! .014/oS! )54-! *&0K(+-4/! *+,! ;08((4P/+,! ,)-,!

'K)/K8/+,O!14,,+,!+(!5)641+!W!1)!*',4-,+/(40-!Ri4;8/+!HCS#!!
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!

!"#$%&'QQ')'[20@7&'&3'%-8"3&'/5&+'+234%&Z0-12$"77&8'+2.I7-8'1/%'0&'7/'%-8"3&'

1,242127?.-%"8/I7&E'

!

!"#$%&'QU')'M%&."@%&'+2$+,&'0AY%X2J7&`'(..'%-/7"8-&E'

!

!"#$%&'QW')'>-8"38&%4"23'&4'J"3"4"238'0&8'#2$44"@%&8E'

!
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!!!!%+!N08/!*+!1)!.0,+!*+,!()78+(,O!1+,!*+-(,!,0-(!.014+,!+(!-+((0?'+,#!`-!@0/*)-Q);+!

R;+1!*&)64*+!0/(D0.D0,.D0/478+!W!=<!bS!+(!M4-Q);+!R51)60-!*+!1%".&%!+(!*&)*D',45S!+-!*+89!

(+3.,! R@M"S!+,(! /')14,'! ,8/! 1)!$$!+(! 1)!""! Ri4;8/+!H<S#! %+!3081+!+-!:/e051+9!+,(! /+3.14!*+!

603.0,4(+! 5184*+! )8!-4G+)8!*+,! )1G'01+,! 784! 50/3+/0-(! 1+,! ()78+(,O! 4-,'/'! +-!K086D+!.84,!

.D0(0.01?3'/4,'!Ri4;8/+!HES#!I!1)!*',4-,+/(40-O!1+,!()78+(,!,0-(!6011',!)89!*+-(,#!%)!./+34P/+!

;08((4P/+!Ri4;8/+!HlS!.+8(!)10/,!\(/+!4-,'/+/!(08(!+-!+9.1478)-(!,0-!.0/(!""Df"H!.+-*)-(!$J!

N08/,#!%+,!)8(/+,!,+/0-(!6D)-;'+,!(08,!1+,!<!N08/,#!!!

!

!

!"#$%&'Qa')'M7/4&/$'4&+,3"9$&E'

!

!"#$%&'Qb')'M,242127?.-%"8/4"23'0$'4/9$&4'8$%'CCE'

!! !!!%)!*+/-4P/+!;08((4P/+!58(!;)/*'+!.)/!1)!.)(4+-(+!+-!)((+-*)-(!78+!1)!60-(+-(40-!,04(!

.0,'+#!@)*)3+!h#!)!.0/('!$F!;08((4P/+,!*8!"EfFEf"F$E!)8!"$f$$f"F$E#!:11+!+,(!,)(4,5)4(+!*8!

/',81()(! Ri4;8/+!JFS!+(!*4(! )G04/! /+,,+-(4!+-!30?+--+!*+,!*081+8/,!*+-()4/+,!*8/)-(! 1+,!HE!

D+8/+,! ,84G)-(! 1+! .0/(! *&8-+!-08G+11+! ;08((4P/+! 6+!784! /)..+11+! 1+,! /',81()(,! *+! 1&'(8*+!*+!
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j)/*430-! R"F$FS#! %)! /')14,)(40-! *&8-+! 1';P/+! 60/0-0.1),(4+! 58(! -'6+,,)4/+! )54-! *&)*0864/!

1&)-;1+!3',40]06618,)1!*+!1)!$$!)4-,4!78+!1+!K0/*!14K/+!*+!1)!"$!Ri4;8/+!J$S#!%&4-;/+,,40-!0K(+-8+!

58(! *+! $O<J! 33#! %)! 5+/3+(8/+! *8! *4),(P3+! 4-(+/! 4-64,45! )! '('! /')14,'! )G+6! ,866P,#! I! 1)!

/)*40;/).D4+! /'(/0])1G'01)4/+! 54-)1+O!)868-+! /',0/.(40-! /)*4681)4/+!-&)!'('!0K,+/G'+! Ri4;8/+!

J"S#! %)! 3)4-(+-)-6+! .)/0*0-()1+! +,(! W! .08/,84G/+! 6D+Y! 6+((+! .)(4+-(+! +(! 8-+! ;/+55+!

.)/0*0-()1+!,+/)!+-G4,);'+#!

!

!"#$%&'Qc')'G$&'&302ZI$++/7&'/1%@8'7/'."8&'&3'17/+&'0&8'4/9$&48'T'#/$+,&':'/5&+'7/'#2$44"@%&'

3$.-%2'('T'0%2"4&E'

!

!"#$%&'UP')'\-8$74/4'J"3/7'/1%@8'(P'#2$44"@%&8'82"4'C'.2"8'l'0&'4%/"4&.&34E'

!

!"#$%&'U(')'\-8$74/4'1284'+2%23217/84"&'82$84%/+4"5&'8$%'C(E'
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!

!"#$%&'UC')'R'#/$+,&')'%-4%2Z/75-27/"%&'0$'8&+4&$%'/34-%"&$%'(C'(('C('CC'1284'4%/"4&.&34'

1/%20234/7':'T'0%2"4&')'%-4%2Z/75-27/"%&'1284'4%/"4&.&34'2%4,20234"9$&'1/%'/7"#3&$%E'

! !
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!

J! I&#)2(5*&#+

!

!

!!!!! !%+,!34;/)(40-,!.)(D010;478+,!*+-()4/+,!,84(+!W!8-+!3)1)*4+!.)/0*0-()1+!50-(!.)/(4+!

*+,!30(45,!*+!60-,81()(40-!78+!(08(!0/(D0*0-(4,(+!*04(!,)G04/!./+-*/+!+-!6D)/;+!)8!6)K4-+(#!

`-+! 4-(+/)6(40-!+5546)6+!+-(/+! 1&0/(D0*0-(4,(+!+(! 1+!.)/0*0-(4,(+!.+/3+((/)!*+! /+-*/+! (08(!

*&)K0/*! 8-! ,08/4/+! +,(D'(478+! )8! .)(4+-(!3)4,! )8,,4! 8-! ;84*);+! 50-6(40--+1! +-! ,&),,8/)-(!

*&'1434-+/! 1+,! ,8/6D)/;+,! 06618,)1+,#! %&4-(+/*4,64.14-)/4('! +,(! ./430/*4)1+! *)-,! 1+,! 6),! *+!

.)/0*0-(+!/'*84(#!

!!!! i)6+! W! 1)! *+3)-*+! ;/)-*4,,)-(+! *+,! (/)4(+3+-(,! 0/(D0*0-(478+,! +,(D'(478+,!

4-G4,4K1+,O!1+,!+55+(,!*+,!)14;-+8/,!,8/!1)!,)-('!.)/0*0-()1+!'()4+-(!*0-6!W!'(8*4+/#!>+,!*+/-4+/,!

.+8G+-(!\(/+!8(414,',!)8!,+4-!*8!.)-+1! (D'/).+8(478+!*+! 1&0/(D0*0-(4,(+!)54-!*+!,04;-+/! 1+,!

.)(4+-(,! )8! .)/0*0-(+! /'*84(#! :-! +55+(O! )868-! +55+(! *'1'(P/+! ,8/! 1+! .)/0*0-(+! -&)! '('!

*'30-(/'#!L+!.18,O!6+,!*+/-4+/,!,0-(!5)G0/)K1+,!.08/!8-!3+411+8/!60-(/c1+!*+!.1)78+!;/g6+!W!

1+8/! )30G4K414('#! >+.+-*)-(O! 6033+! (08(! (/)4(+3+-(! 0/(D0*0-(478+O! 8-+! D?;4P-+! K8660]

*+-()4/+!/4;08/+8,+!*04(!\(/+!),,8/'+!.)/!1+,!.)(4+-(,#!%)!*'306/)(4,)(40-!+(!1+,!./0;/P,!*+,!

(/)4(+3+-(,! .)/! )14;-+8/,! 30*454+-(! 1+,! D)K4(8*+,! (D'/).+8(478+,! 0/(D0*0-(478+,#! >+,!

T! -08G+)89! V! 08(41,! (+6D-010;478+,! ,+/)4+-(! 8-+! 4-*46)(40-! .08/! (/)4(+/! 1+,! )*81(+,! +-!

3)4-(+-)-6+!.)/0*0-()1+!+-!5)6414()-(!1+8/!D?;4P-+!K8660]*+-()4/+#!

!

!!! !Z1! /+,(+!K+)8608.!W!)../+-*/+! ,8/! 1)!K403'6)-478+!+(! 1&+5546)64('!*+,!)14;-+8/,#!:-!

+55+(O!6+/()4-,!308G+3+-(,!,0-(!.18,!*4554641+,!W!/')14,+/!78+!*&)8(/+,#!A08/!0K(+-4/!8-!K0-!

)14;-+3+-(! *+-()4/+! +(! 8-+! K0--+! 600/*4-)(40-! *+,! )/6)*+,O! 41! +,(! 43.'/)(45! *+! .0,+/! 8-!

*4);-0,(46! 60//+6(! +(! *+! 6D04,4/! 8-! 0KN+6(45! *+! (/)4(+3+-(! /')14,)K1+! )G+6! 1)! K403'6)-478+!

1434('+! *+,! )14;-+8/,! (08(! +-! 64K1)-(! 1+,! )((+-(+,! *8! .)(4+-(O! ,+,! K+,04-,! ,064)89! +(!

./05+,,40--+1,!)54-!*+!6D04,4/!1&)..)/+41!1+!.18,!)../0./4'#!

!

!

! !
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!

"#'3Q+'35+*22(5$%0$*&#5+

i4;8/+!$!2!B6D'3)!*8!.)/0*0-(+!)G+6!I!2!B8168,!D4,(010;478+!a!h!2!I(()6D+!'.4(D'14)1+!a!>!2!
I(()6D+!60-N0-6(4G+!a!L!2!B?,(P3+!*&)(()6D+!R"S#!############################################################!$$!

i4;8/+!"!2!I,.+6(!614-478+!*+!1)!;+-64G+!,)4-+!R)G+6!1)!608/(04,4+!*8!L/#!>108+(S#!###################!$"!
i4;8/+!=!2!B6D'3)!*+,!>I%!+(!AL!)8!,0-*);+!R$FS#!#################################################################!$H!
i4;8/+!H!2!�!;)86D+O!)1G'01?,+!D0/4Y0-()1+!a!W!*/04(+!)1G'01?,+!)-;81)4/+!R$=S#!#######################!$C!
i4;8/+!J!2!Z-51)33)(40-!*8!.)/0*0-(+!,8.+/5464+1!R/08;+8/O!r*P3+!+(!,)4;-+3+-(S#!###########!$E!
i4;8/+!C!2!B6D'3)!*+!BX>MIvBz�#!##########################################################################################!$l!
i4;8/+!<!2!>03.1+9+,!K)6('/4+-,!*+!BX>MIvBz�!R$FS#!############################################################!"F!
i4;8/+!E!2!>03.1+9+,!K)6('/4+-,!./',+-(,!+-!,8./)!+(!,08,];4-;4G)1!+-!./',+-6+!*&8-!

.)/0*0-(+!,)4-!RW!;)86D+S!+(!*&8-+!3)1)*4+!.)/0*0-()1+!RW!*/04(+SR$FS#!#######################!"F!
i4;8/+!l!2!A+/(+!*&)(()6D+!(+/34-)1+!)8!-4G+)8!*+!1)!$"!R)G+6!1)!608/(04,4+!*8!L/#!>108+(!M#S#"$!
i4;8/+!$F!2!@)1)*4+!.)/0*0-()1+!6D/0-478+!;'-'/)14,'+!R)G+6!1)!608/(04,4+!*8!L/#!>108+(!M#S#

!#########################################################################################################################################!""!
i4;8/+!$$!2!Z60-0;/).D4+!.+/,0--+11+O!*4),(P3+!$$]"$O!';/+,,40-!+(!G+/,40-!*+!1)!"$#!##########!"=!
i4;8/+!$"!2!Z60-0;/).D4+!.+/,0--+11+!*&8-+!';/+,,40-!.)(D010;478+!*+!1)!"$!2!./',+-6+!*+!

.+/(+!*&)(()6D+#!`-+!.)/)50-6(40-!784!.08//)4(!*'.1)6+/!1)!*+-(!)8!.)/0*0-(+!/'*84(!
*)-,!1+!,+-,!*+!1)!50/6+!+,(!W!/+6D+/6D+/#!#######################################################################!"J!

i4;8/+!$=!2!j8+,!5/0-()1+!R)S!+(!1)('/)1+!RKS!*&8-+!4-64,4G+!6+-(/)1+!*/04(+!3)9411)4/+!+9(/8,'+!
6D+Y!8-!.)(4+-(!)?)-(!+8!8-+!.)/0*0-(4(+!);/+,,4G+!106)14,'+!)G)-(!*+!6033+-6+/!8-!
(/)4(+3+-(!0/(D0*0-(478+!+(!)./P,!8-!(/)4(+3+-(!.)/0*0-()1!RHFS#!##############################!=$!

i4;8/+!$H!2!@08G+3+-(,!.0,,4K1+,!*+!1&)/6!*)-,!1+,!=!,+-,!*+!1&+,.)6+#!################################!=$!
i4;8/+!$J!2!Z60-0;/).D4+!.+/,0--+11+!G+,(4K810]G+/,40-!*+,!4-64,4G+,!,8.'/4+8/+,#!################!="!
i4;8/+!$C!2!�!;)86D+O!,4(8)(40-!4-4(4)1+!)./P,!8-+!6D4/8/;4+!.)/0*0-()1+!a!)8!3414+8O!

(/)4(+3+-(!.)/!)/6!*+!K),+!*&4-;/+,,40-!a!W!;)86D+!,4(8)(40-!54-)1+!)./P,!$F!304,!*+!
(/)4(+3+-(#!######################################################################################################################!==!

i4;8/+!$<!2!�!;)86D+O!/)*40;/).D4+!*8!*'5)8(!0,,+89!4-4(4)1!a!W!*/04(+O!*'5)8(!0,,+89!54-)1!
*434-8'#!##########################################################################################################################!==!

i4;8/+!$E!2!I!/+./',+-()-(!*+,!@AB!a!h!2!(/)4(+3+-(!.)/!)..)/+41!549+!0/(D0*0-(478+!2!)/6!*+!
K),+!*&4-;/+,,40-!+(!*+!/'(/)6(40-!4-64,45#!########################################################################!=H!

i4;8/+!$l!2!Z60-0;/).D4+!.+/,0--+11+!/+./',+-()-(!;0-51+3+-(!+(!,)4;-+3+-(!;4-;4G)89!6D+Y!
8-!.)(4+-(!(/)4('!*)-,!1+!,+/G46+!*&0/(D0*0-(4+!*8!>BL!*+!v)-(+,!)G+6!8-+!D?;4P-+!
3'*406/+#!########################################################################################################################!=J!

i4;8/+!"F!2!B6D'3)!*+-()4/+!,4(8)-(!1+!6+-(/+!*+!/',4,()-6+R<=S#!###########################################!=l!
i4;8/+!"$!2!B6D'3)!*&8-+!G+/,40-!R+-!D)8(S!+(!;/+,,40-!R+-!K),S!*+-()4/+!R<=S#!#####################!HF!

i4;8/+!""!2!@08G+3+-(!)8(08/!*8!6+-(/+!*+!/0()(40-!>ρ#!######################################################!H$!
i4;8/+!"=!2!t00(D!.0,4(40-+/!Rz+,14-;RE"SS#!##############################################################################!H=!
i4;8/+!"H!2!AD0(0;/).D4+!*&8-!)14;-+8/!Z-G4,)14;-�#!################################################################!HH!
i4;8/+!"J!2!B+(!8.!/')14,',!W!.)/(4/!*8!10;464+1!X/(D0)-)1?Y+/!R=,D).+S!2!./'G4,8)14,)(40-!

-83'/478+!*8!/',81()(!54-)1!4*')1#!###################################################################################!HC!
i4;8/+!"C!2!>14->D+6e�!G4,4K1+!,8/!G4.#4-G4,)14;-#603!)./P,!1&+-G04!*+,!+3./+4-(+,!-83'/478+,!

+(!*+!1)!./+,6/4.(40-!0/(D0*0-(478+#!###############################################################################!H<!
i4;8/+!"<!2!I(()6D+3+-(,!08!t)78+(,!Z-G4,)14;-�!.0,',!,8/!1)!5)6+!G+,(4K81)4/+!*+-()4/+#!#####!H<!
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i4;8/+!"E!2!i0/6+,!)..1478'+,!,8/!1+,!()78+(,!.+/3+(()-(!1+!(4..4-;!3',40*4,()1!*+!1)!$H!RW!
;)86D+S!+(!.D0(0;/).D4+!*+,!()78+(,!/')14,',!+-!603.0,4(+!RW!*/04(+S#!#########################!HE!

i4;8/+!"l!2!�!;)86D+O!>14-6D+6e�!)G+6!*+,!308G+3+-(,!*&4-;/+,,40-!*)-,!1+!,+6(+8/!
)-('/4+8/!,8.'/4+8/,!W!=!33!R308G+3+-(!)G+6!8-+!.),(411+!-04/+S!a!W!*/04(+O!
308G+3+-(!*+!(/)-,1)(40-!T!K1+8!V!*+!1)!H=!+,(43'!W!HO$J33#!####################################!Hl!

i4;8/+!=F!2!A0k+/!I/3,�!),,064',!)89!)14;-+8/,!.08/!(4..+/!1+,!/)64-+,!*+-()4/+,#!###############!Hl!
i4;8/+!=$!2!j8+!+-*0K866)1+!)./P,!1&)..146)(40-!*&8-!/'G'1)(+8/!*+!.1)78+!*&8-!(/)4(+3+-(!

0/(D0*0-(478+!.)/!)14;-+8/!)8!3)9411)4/+!+(!+-!381(4])(()6D+!G+,(4K81)4/+!W!1)!
3)-*4K81+RJ<S#!################################################################################################################!J"!

i4;8/+!="!2!AD0(0;/).D4+,!+-*0K866)1+,!3)9411)4/+,!)G)-(!RW!;)86D+S!+(!)./P,!RW!*/04(+S!1+!
.0/(!*&)14;-+8/,!,)-,!D?;4P-+!K8660*+-()4/+!)*'78)(+!2!4-51)33)(40-!;4-;4G)1+!,'GP/+!
+(!*'34-'/)14,)(40-!*+,!K0/*,!06618,)89!*+-()4/+,!R$$HS#!##############################################!J=!

i4;8/+!==!2!B8.+/.0,4(40-!*8!30*P1+!4-4(4)1!R+-!/08;+S!)G+6!1+!,+(!8.!54-)1!*8!308G+3+-(!*+!
*4,()14,)(40-!301)4/+!R+-!K1+8SR$F=S#!###############################################################################!J<!

i4;8/+!=H!2!�!;)86D+!2!G+/,40-!G+,(4K81014-;8)1+!2!4-614-)4,0-!*+!1&)9+!5)64)1!*+!1)!608/0--+!
614-478+!.)/!/)..0/(!)8!.1)-!*&06618,40-!a!W!*/04(+!2!(4..4-;!3',40*4,()1RlJS#!#################!JE!

i4;8/+!=J!2!�!;)86D+!G8+!4-5'/4+8/+!*+!1&)/6)*+!3)9411)4/+!a!W!*/04(+!G8+!06618,)1+!*+!1&)/6)*+!
3)9411)4/+!2!,8.+/.0,4(40-!*+,!>h>t!)G)-(!(/)4(+3+-(!R+-!N)8-+S!+(!)./P,!(/)4(+3+-(!R+-!
G401+(S!a!0-!0K,+/G+!.+8!*+!308G+3+-(,!/)*4681)4/+,!R$=$S#!##########################################!CF!

i4;8/+!=C!2!A0k+/!M4*;+,�!2!14;-+,!*+!./+,,40-,!./06D+,!*+!1)!;+-64G+!3)/;4-)1+!.+/3+(()-(!
1+!(0/78+!)8!-4G+)8!*8!,+6(+8/!4-64,45#!############################################################################!CF!

i4;8/+!=<!2!@+,8/+,!/)*40;/).D478+,a!h>!2!6/\(+!0,,+8,+!a!hL!2!.04-(!1+!.18,!).46)1!*8!*'5)8(!
0,,+89!a!tL!2!./0N+6(40-!*+!1)!6/\(+!0,,+8,+!,8/!1)!,8/5)6+!/)*4681)4/+!a!tL]hL!2!
*43+-,40-!G+/(46)1+!a!h>]tL!2!*43+-,40-!D0/4Y0-()1+!*+!*'5)8(!0,,+89!R$JJS#!###############!Cl!

i4;8/+!=E!2!�!;)86D+!)G)-(!(/)4(+3+-(!.)/!)14;-+8/,O!W!*/04(+!)./P,!(/)4(+3+-(!.)/!)14;-+8/!2!
*434-8(40-!*+,!*43+-,40-,!*8!*'5)8(!0,,+89!6D+Y!8-!.)(4+-(!*+!JF!)-,!)./P,!C!
,+3)4-+,!*+!(/)4(+3+-(!R$JJS#!########################################################################################!<F!

i4;8/+!=l!2!�!;)86D+!)G)-(!(/)4(+3+-(!.)/!)14;-+8/,!a!W!*/04(+!2!C!,+3)4-+,!)./P,!R$JJS#!######!<F!
i4;8/+!HF!2!j8+!+-*0]K866)1+!)G+6!*4),(P3+!+-(/+!$$!+(!"$!+(!@AB!*+!"$#!###########################!<"!
i4;8/+!H$!2!:3./+4-(+!-83'/478+!3)9411)4/+!50/3)(!Bt%!R10;464+1!@+,D349+/�S#!####################!<"!
i4;8/+!H"!2!M')14,)(40-!*+,!,+(]8.!G4/(8+1,!)G+6!X/(D0)-)1?Y+/�!R=BD).+�S#!##########################!<=!
i4;8/+!H=!2!:().+!*|43./+,,40-!*+,!30*P1+,!-83'/478+,!R10;464+1!i0/31)K�S#!#######################!<=!
i4;8/+!HH!2!@0*P1+!+-!/',4-+!)G+6!60-(/+]*'.08411+,!603K1',!.)/!*+!1)!/',4-+!

.D0(0.01?3'/4,)K1+#!#######################################################################################################!<H!
i4;8/+!HJ!2!A/+34P/+!6086D+!*&:/e051+9!$33!/')14,'+#!###########################################################!<H!
i4;8/+!HC!2!L',4-,+/(40-!+(!54-4(40-,!*+,!;08((4P/+,#!###############################################################!<H!
i4;8/+!H<!2!A1)(+)8!(+6D-478+#!#################################################################################################!<J!
i4;8/+!HE!2!AD0(0.01?3'/4,)(40-!*8!()78+(!,8/!""#!################################################################!<J!
i4;8/+!Hl!2!j8+!+-*0]K866)1+!)./P,!1)!34,+!+-!.1)6+!*+,!()78+(,!W!;)86D+!a!)G+6!1)!;08((4P/+!

-83'/0!$!W!*/04(+#!##########################################################################################################!<C!
i4;8/+!JF!2!M',81()(!54-)1!)./P,!$F!;08((4P/+,!,04(!"!304,!�!*+!(/)4(+3+-(#!############################!<C!
i4;8/+!J$!2!M',81()(!.0,(!60/0-0.1),(4+!,08,(/)6(4G+!,8/!"$#!##################################################!<C!
i4;8/+!J"!2!�!;)86D+!2!/'(/0])1G'01)4/+!*8!,+6(+8/!)-('/4+8/!$"!$$!"$!""!.0,(!(/)4(+3+-(!

.)/0*0-()1!a!W!*/04(+!2!/'(/0])1G'01)4/+!.0,(!(/)4(+3+-(!0/(D0*0-(478+!.)/!)14;-+8/#!###!<<!

!
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!

"#'3Q+'35+$0R230(Q+

t)K1+)8!$!2!t)K1+)8!/'6).4(81)(45!*+!mZ!+(!AZ# ........................................................................... 13!

t)K1+)8!"!2!>1),,4546)(40-!*+,!3)1)*4+,!.)/0*0-()1+,# ............................................................ 18!

t)K1+)8!=!2!B6D'3)!/+./',+-()-(!1&';/+,,40-!*+,!$"O!""!+(!1&4-;/+,,40-!*+,!$$O!"$!;/g6+!)89!

()78+(,!*+!,08(4+-!0.(434,',!,8/!$"!+(!""# ..................................................................... 48 
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S*R2*&7%046*3+

$#!! h+/6?!AO!t+-+-K)83!n#!A)/0*0-(010;4+!*8!*4);-0,(46!W!1)!./)(478+#!h/89+11+,#!L+!

h0+6e!B8.'/4+8/a!"F$<#!!

"#!! @+*,.)6+#!I(()6D+!'.4(D'14)1+!L4,.0-4K1+!,8/2!

D((.2ffkkk#3+*+,.)6+#5/fi)681(+,�@+*46)1+,�j4/(8+11+,f1)(()6D+]+.4(D+14)1+f!

=#!! >D)/0-!xO!h+YY4-)]30814+/),!@:O!h0--)8/+]@)11+/!@#!A)/0*0-(4+!3'*46)1+!

4--0G)(40-,!3'*46)1+,#!>011+6(40-!xAZX#!"P3+!'*#!>*Aa!"F$F#!!

H#!! z)//4-;!tO!v?3)-!BO!%4-*D+!xO!B4/4/)(!@#!A0(+-(4)1,!50/!/00(!/+,0/.(40-!*8/4-;!

.+/40*0-()1!k08-*!D+)14-;#!x!>14-!A+/40*0-(01#!N)-G!$lEHa$$R$S2H$]J"#!!

J#!! B0*+e!xO!m01*K+/;!nIO!L03+-468664!>O!�D)-;!_O!zk0-!hO!@)+-0!@O!+(!)1#!

>D)/)6(+/4Y)(40-!05!381(4.1+!50/3,!05!,3)11!6011);+-08,!).)(4(+]K4-*4-;!./0(+4-,!4-!K0-+#!

>0--+6(!t4,,8+!M+,#!$lEla"FR$]HS2"==]HF#!!

C#!! @4e9!in#!tD+!,(8*?!05!*+-()1!.1)78+!K?!I-(0-4!G)-!%++8k+-D0+e!4-!$CE=#!v+*!

t4N*,6D/!t)-*D++1e*#!,+.(!$lE=alFRlS2H"$]H#!!

<#!! %4,(;)/(+-!@I#!B(/86(8/+!05!(D+!346/0K4)1!510/)!),,064)(+*!k4(D!.+/40*0-()1!D+)1(D!

)-*!*4,+),+!4-!3)-#!I!14;D(!)-*!+1+6(/0-!346/0,60.46!,(8*?#!x!A+/40*0-(01#!N)-G!$l<CaH<R$S2$]

$E#!E#!!!!!!!!I;+-6+!v)(40-)1+!*|I66/'*4()(40-!+(!*|:G)18)(40-!+-!B)-('#!A)/0*0-(0.)(D4+,!2!

L4);-0,(46!+(!(/)4(+3+-(,#!A)/4,!2!IvI:BO!"FF"!�64('!$C!N)-G!"F$l�#!L4,.0-4K1+!,8/2!

D((.,2ffkkk#D),],)-(+#5/f.0/()41f8.10)*f*06,f)..146)(40-f.*5fA)/0*0-(0.)(D4+,�/+60,#.*5!

l#!! B41-+,,!xO!%0+!n#!A+/40*0-()1!*4,+),+!4-!./+;-)-6?#!ZZ#!>0//+1)(40-!K+(k++-!0/)1!

D?;4+-+!)-*!.+/40*0-()1!60-*4(40-!I6()!X*0-(01!B6)-*#!5'G/!$lCHa""2$"$]=J#!!

$F#!! >1+/+D8;D!jO!t8;-)4(!IO!m+-60!Mx#!A+/40*0-(010;?!)(!)!m1)-6+#!X950/*a!x0D-!}41+?!s!

B0-,a!"FFl#!!!

$$#!! @qD1+3)--!nM#!t00(D!30K414(?2!)!/+G4+k!05!614-46)1!),.+6(,!)-*!/+,+)/6D!54-*4-;,#!x!

A+/40*0-(01#!*'6!$lC<a=ERC!B8..1S2CEC]<$=#!!

$"#!! @411+/!AL#!I!61),,4546)(40-!05!3)/;4-)1!(4,,8+!/+6+,,40-#!Z-(!x!A+/40*0-(4!M+,(0/!L+-(#!

$lEJaJR"S2E]$=#!!

$=#!!!!!Z(46!x#!%&+9)3+-!614-478+!+(!/)*40;/).D478+!+-!.)/0*0-(4+!%+!541!*+-()4/+!3);)Y4-+!

*+-()4/+#!"F$F!�64('!$C!N)-G!"F$l�#!L4,.0-4K1+!,8/2!

D((.,2ffkkk#1+541*+-()4/+#603f)/(461+,f614-478+f.)/0*0-(010;4+f1+9)3+-]614-478+]+(]

/)*40;/).D478+]+-].)/0*0-(4+f!
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$H#!! t08/-+34-+!B#!X/(D0*0-(4+!,8/!.)/0*0-(+!/'*84(#!tDP,+!*|+9+/646+!a!`-4G+/,4('!*+!

v)-(+,#!`-4('!*+!50/3)(40-!+(!*+!/+6D+/6D+!*|0*0-(010;4+a!"FFJ#!

$J#!! L+/,0(!x#!%+,!/+1)(40-,!.)/0*0-(4+]0/(D0*0-(4+2!8-!'()(!*+,!14+89#!x!A)/0*0-(0!

Z3.1)-(01!X/)1+!"FFFanBR$lS2"H=]J$#!!

$C#!! mN+/30#!:.4*+34010;?!05!.+/40*0-()1!*4,+),+,!4-!:8/0.+#!$llE!�64('!"l!-0G!"F$E�aR"S#!

L4,.0-4K1+!,8/2!D((.2ffkkk#+*4(40-,6*.#5/f/+G8+,fN.40f)/(461+f-]$<]"f+.4*+34010;?]05]

.+/40*0-()1]*4,+),+,]4-]+8/0.+#D(31!

$<#!! I,,064)(40-!L+-()4/+!i/)-Q)4,+#!i46D+!./)(478+!1+,!3)1)*4+,!.)/0*0-()1+,!�Z-(+/-+(�#!

L4,.0-4K1+!,8/2!D((.2ffkkk#)*5#),,0#5/f5/f./+,,+f546D+,]./)(478+,f3)1)*4+,].)/0*0-()1+,!

$E#!! h08/;+04,!LO!h086D)/*!AO!@)((08(!>#!:.4*+34010;?!05!.+/40*0-()1!,()(8,!4-!*+-()(+!

)*81(,!4-!i/)-6+#!x!A+/40*0-()1!M+,#!"FF=!"FF"aRH"S2"$l]"<#!!

$l#!! I160855+!i#!%+,!.)/0*0-(4(+,O!'()(!*+!1)!,64+-6+#!Z-5!L+-(#$lllaRE$R"FS#!!

"F#!! I1K)-*)/!x@O!M)3,!t:#!m10K)1!+.4*+34010;?!05!.+/40*0-()1!*4,+),+,2!)-!0G+/G4+k#!

A+/40*0-(01!"FFF#!"FF"a"l2<]$F#!!

"$#!! I/34();+!m>#!L+G+10.3+-(!05!)!61),,4546)(40-!,?,(+3!50/!.+/40*0-()1!*4,+),+,!)-*!

60-*4(40-,#!v0/(Dk+,(!L+-(#!*'6!"FFFa<lRCS2=$]J#!!

""#!! >D)/0-!xO!x0)6D43!iO!B)-*+1+!A#!A)/0*0-(4(+!614-478+!30*+/-+O!*+!1)!14(('/)(8/+!W!1)!

614-478+#!A)/4,!2!>*Aa!$llJ#!!

"=#!! z14-;+!hO!v0/18-*!I#!I!,0640]+60-0346!.+/,.+6(4G+!0-!.+/40*0-()1!*4,+),+,2!)!

,?,(+3)(46!/+G4+k#!x!>14-!A+/40*0-(01#!"FFJa="!RB8..1!CS2=$H]"J#!!

"H#!! h+6e!xO!m)/64)!MO!n+4,,!mO!j0e0-),!ABO!X55+-K)6D+/!B#!A+/40*0-()1!*4,+),+!)-*!

6)/*40G),681)/!*4,+),+#!x!A+/40*0-(01#!$llCaC<R$FBS2$$"=]=<#!!

"J#!! t0k54;D4!AAO!h/8-,G01*!@IO!B(0/+?!ItO!I/-01*!M@O!}4113)-!L:O!@6@)D)-!>I#!

A)(D010;46!34;/)(40-!05!)-(+/40/!(++(D!4-!.)(4+-(,!k4(D!30*+/)(+!(0!,+G+/+!.+/40*0-(4(4,#!x!

A+/40*0-(01#!06(!$ll<aCER$FS2lC<]<"#!!

"C#!! @)/(4-+Y]>)-8(!AO!>)//),78+/!IO!@);�-!MO!%0/6)!I#!I!,(8*?!0-!5)6(0/,!),,064)(+*!k4(D!

.)(D010;46!(00(D!34;/)(40-#!x!>14-!A+/40*0-(01#!N8411!$ll<a"HR<S2Hl"]<#!!

"<#!! @),,45!%O!i/).4+/!%#!X/(D0*0-(4+!+(!.)/0*0-(4+#!:-6?61!@+*!>D4/#RA)/4,SO!X/(D0.'*4+!

*+-(05)64)1+O!"=]HlF]I]F<O!"FF<#!!

"E#!! h/8-,G01*!@I#!A)(D010;46!(00(D!34;/)(40-#!x!A+/40*0-(01#!N84-!"FFJa<CRCS2EJl]CC#!!

"l#!! m/++-,(+4-!mO!>)G)11)/0!xO!B6D)/5!LO!t)/-0k!L#!L455+/+-(4)1!*4);-0,4,!)-*!

3)-);+3+-(!05!51)/+*!3)9411)/?!)-(+/40/!(++(D#!x!I3!L+-(!I,,06#!N84-!"FFEa$=lRCS2<$J]"=#!!
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=F#!! m)83+(!A:O!h/8-,G01*!@ZO!@6@)D)-!>I#!B.0-()-+08,!/+.0,4(40-4-;!05!.)(D010;46)11?!

34;/)(+*!(++(D#!x!A+/40*0-(01#!06(!$llla<FR$FS2$$<<]EH#!!

=$#!! A+/,,0-!MO!BG+-,,0-!I#!I,,+,,3+-(!05!(00(D!30K414(?!8,4-;!,3)11!10)*,#!Z#!t+6D-46)1!

*+G46+,!)-*!6)1681)(40-,!05!(00(D!30K414(?!4-!.+/40*0-()1!D+)1(D!)-*!*4,+),+#!x!>14-!

A+/40*0-(01#!)0U(!$lEFa<RHS2"Jl]<J#!!

="#!! BG)-K+/;!mO!%4-*D+!x#!j),681)/!/+)6(40-,!4-!(D+!.+/40*0-()1!14;)3+-(!4-64*+-(!(0!

(/)83)!5/03!06618,40-#!x!>14-!A+/40*0-(01#!$l<Ha$R$S2JE]Cl#!!

==#!! n)1130-!}}O!n)//+1!Bz#!X6618,)1!)-)1?,4,O!*4);-0,4,!)-*!3)-);+3+-(!4-!(D+!./)6(46+!

05!.+/40*0-(46,#!A+/40*0-(01!"FFF#!"FFHa=H2$J$]CH#!!

=H#!! i)-!xO!>)(0-!xm#!X6618,)1!(/)83)!)-*!+96+,,4G+!06618,)1!50/6+,2!v)//)(4G+!/+G4+kO!6),+!

*+54-4(40-,O!)-*!*4);-0,(46!60-,4*+/)(40-,#!x!A+/40*0-(01#!N84-!"F$EaEl!RB8..1!$S2B"$H]""#!!

=J#!! tD+/?]n8;1?!@O!n8;1?!>#!%+,!A/4-64.+,!*&8-+!K0--+!60338-46)(40-#!A)/4,2!>*Aa!$llC#!

=C#!! h8/;+((!imO!M)35N0/*!BAO!v4,,1+!MMO!@0//4,0-!:>O!>D)/K+-+)8!tLO!>)55+,,+!Mm#!I!

/)-*034Y+*!(/4)1!05!06618,)1!)*N8,(3+-(!4-!(D+!(/+)(3+-(!05!.+/40*0-(4(4,!.)(4+-(,#!x!>14-!

A+/40*0-(01#!N8411!$ll"a$lRCS2=E$]<#!!

=<#!! v8--!@:O!n)//+1!Bz#!tD+!+55+6(!05!06618,)1!*4,6/+.)-64+,!0-!.+/40*0-(4(4,#!Z#!

M+1)(40-,D4.!05!4-4(4)1!06618,)1!*4,6/+.)-64+,!(0!4-4(4)1!614-46)1!.)/)3+(+/,#!x!A+/40*0-(01#!)G/!

"FF$a<"RHS2HEJ]lH#!!

=E#!! @)(D+k,!LAO!z0e46D!jm#!@)-);4-;!(/+)(3+-(!50/!(D+!0/(D0*0-(46!.)(4+-(!k4(D!

.+/40*0-()1!./0K1+3,#!B+34-!X/(D0*#!3)/,!$ll<a=R$S2"$]=E#!!

=l#!! x)-)e4+G,e4!xO!z0e46D!jXO!z4-Y+/!m#!Z-(+/*4,64.14-)/?!6011)K0/)(40-2!)-!)../0)6D!(0!

0.(434Y+!08(603+,!50/!.)(4+-(,!k4(D!603./034,+*!*+-()1!+,(D+(46,#!Z-(!x!:,(D+(!L+-(#!

"F$Ja$FR"S2=F"]=$#!!

HF#!! zD0/,)-*!IO!A)e-+N)*!@O!�);D0K++!BO!mD)D/08*4!IIMO!h),D4Y)*+5)eD)/!nO!zD)()34!

@O!+(!)1#!A+/40*0-()1!.)/)3+(+/,!50110k4-;!0/(D0*0-(46!(/+)(3+-(!4-!.)(4+-(,!k4(D!);;/+,,4G+!

.+/40*0-(4(4,2!I!K+50/+])5(+/!614-46)1!,(8*?#!L+-(!M+,!x#!"F$=a$FRCS2<HH]J$#!!

H$#!! @+1,+-!h#!t4,,8+!/+)6(40-!(0!0/(D0*0-(46!(00(D!30G+3+-(])!-+k!.)/)*4;3#!:8/!x!

X/(D0*#!*'6!"FF$a"=RCS2C<$]E$#!!

H"#!! h0?+/!BO!i0-()-+1!iO!L)-)-!@O!X14G4+/!@O!h08(+/!LO!h/40-!@#!B+G+/+!.+/40*0-(4(4,!)-*!

0/(D0*0-(46,2!+G)18)(40-!05!10-;](+/3!/+,81(,#!Z-(!X/(D0*#!,+.(!"F$$alR=S2"Jl]<=#!!

H=#!! >)/*)/0.014!LO!M+!BO!>0//+-(+!mO!IK8-*0!M#!Z-(/8,40-!05!34;/)(+*!4-64,0/,!k4(D!

4-5/)K0-?!*+5+6(,!4-!)*81(!.+/40*0-()1!.)(4+-(,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!*'6!
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"FF$a$"FRCS2C<$]C<Ja!784Y!C<<#!!

HH#!! >)0!tO!w8!%O!BD4!xO!�D08!�#!>03K4-+*!0/(D0*0-(46].+/40*0-()1!(/+)(3+-(!4-!

.+/40*0-()1!.)(4+-(,!k4(D!)-(+/40/1?!*4,.1)6+*!4-64,0/,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!-0G!

"F$Ja$HERJS2EFJ]$=#!!

HJ#!! ���+Y]j460!M@O!Z;1+,4),]%4-)/+,!IO!h)11+,()]@8*)//)!BO!X/(4Y]I/4Y)!:O!B01)-0]M+4-)!:O!

A+/+)!:]x#!BD0/(](+/3!+55+6(!05!/+30G)1!05!549+*!0/(D0*0-(46!)..14)-6+,!0-!;4-;4G)1!D+)1(D!

)-*!,8K;4-;4G)1!346/0K40()2!)!./0,.+6(4G+!60D0/(!,(8*?#!I6()!X*0-(01!B6)-*#!"F$Ja<=R<S2HlC]

JF"#!!

HC#!! I()6e!v:O!B)-*?!xMO!I**?!@#!A+/40*0-()1!)-*!346/0K4010;46)1!6D)-;+,!),,064)(+*!k4(D!

(D+!.1)6+3+-(!05!0/(D0*0-(46!)..14)-6+,#!I!/+G4+k#!x!A+/40*0-(01#!5'G/!$llCaC<R"S2<E]EJ#!!

H<#!! %48!nO!B8-!xO!L0-;!�O!%8!nO!�D08!nO!n)-,+-!hiO!+(!)1#!A+/40*0-()1!D+)1(D!)-*!/+1)(4G+!

78)-(4(?!05!,8K;4-;4G)1!A0/.D?/030-),!;4-;4G)14,!*8/4-;!0/(D0*0-(46!(/+)(3+-(#!I-;1+!

X/(D0*#!N8411!"F$$aE$RHS2CFl]$J#!!

HE#!! M4,(46!@O!j1)D0G46!BG)K46!@O!B),46!@O!�+146!X#!>14-46)1!)-*!346/0K4010;46)1!+55+6(,!05!

549+*!0/(D0*0-(46!)..14)-6+,!0-!.+/40*0-()1!(4,,8+,!4-!)*01+,6+-(,#!X/(D0*!>/)-405)6!M+,#!

-0G!"FF<a$FRHS2$E<]lJ#!!

Hl#!! m03+,!B>O!j)/+1)!>>O!*)!j+4;)!B%O!M�,4-;!>zO!X..+/3)--!Mj#!A+/40*0-()1!60-*4(40-,!

4-!,8KN+6(,!50110k4-;!0/(D0*0-(46!(D+/).?#!I!./+1434-)/?!,(8*?#!:8/!x!X/(D0*#!06(!

"FF<a"lRJS2H<<]E$#!!

JF#!! mD4N,+14-;,!:O!>086e+!}O!j+/*0-6e!IO!t+8;D+1,!}O!_84/?-+-!@O!A)8k+1,!@O!+(!)1#!

%0-;](+/3!6D)-;+,!4-!346/0K4010;?!)-*!614-46)1!.+/40*0-()1!G)/4)K1+,!)5(+/!603.1+(40-!05!

549+*!0/(D0*0-(46!)..14)-6+,#!X/(D0*!>/)-405)6!M+,#!5'G/!"F$Ha$<R$S2Hl]Jl#!!

J$#!! G)-!m),(+1!xO!_84/?-+-!@O!t+8;D+1,!}O!>)/+1,!>#!tD+!/+1)(40-,D4.,!K+(k++-!

3)106618,40-O!549+*!0/(D0*0-(46!)..14)-6+,!)-*!.+/40*0-()1!*4,+),+#!I!/+G4+k!05!(D+!

14(+/)(8/+#!I8,(!X/(D0*!x#!-0G!"FF<a"=R"S2$"$]l#!!

J"#!! v0K/+!*0,!B)-(0,!@O!@+10!*0,!B)-(0,!%O!i/)-64,60!BhO!>8/?!xI#!M+1)(40-,D4.!)30-;!

*+-()1!.1)78+!603.0,4(40-O!*)41?!,8;)/!+9.0,8/+!)-*!6)/4+,!4-!(D+!./43)/?!*+-(4(40-#!>)/4+,!

M+,#!06(!"FF"a=CRJS2=H<]J"#!!

J=#!! z-4;D(!:tO!%48!xO!B+?308/!mxO!i);;40-!>@O!>8114-)-!@A#!M4,e!5)6(0/,!(D)(!3)?!30*45?!

(D+!4--)(+!)-*!)*).(4G+!4338-+!/+,.0-,+,!4-!.+/40*0-()1!*4,+),+,#!A+/40*0-(01!"FFF#!N84-!

"F$Ca<$R$S2""]J$#!!

JH#!! z/4,D-)-!jO!L)G4*0G4(6D!�#!>+1181)/O!301+681)/O!)-*!(4,,8+]1+G+1!/+)6(40-,!(0!
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0/(D0*0-(46!50/6+#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!)G/!"FFCa$"lRHS2HCl#+$]="#!!

JJ#!! h011+-!I]@O!>8-D)]>/8Y!xO!h)ee0!L}O!n8)-;!mxO!n8N0+1!AA#!tD+!+55+6(,!05!0/(D0*0-(46!

(D+/).?!0-!.+/40*0-()1!D+)1(D2!)!,?,(+3)(46!/+G4+k!05!60-(/011+*!+G4*+-6+#!x!I3!L+-(!I,,06!

$l=l#!)G/!"FFEa$=lRHS2H$=]""#!!

JC#!! m1)-,!MO!%)/,,0-!:O!�;))/*!h#!%0-;4(8*4-)1!6D)-;+,!4-!;4-;4G)1!60-*4(40-!4-!6/0k*+*!

)-*!-0-6/0k*+*!*+-(4(40-,!,8KN+6(+*!(0!549+*!0/(D0*0-(46!(/+)(3+-(#!I3!x!X/(D0*!L+-(05)6!

X/(D0.#!*'6!"FF=a$"HRCS2C<l]E"#!!

J<#!! @4+(De+!M]MO!j0;(!B#!I!603.)/4,0-!05!(D+!.+/40*0-()1!D+)1(D!05!.)(4+-(,!*8/4-;!

(/+)(3+-(!k4(D!(D+!Z-G4,)14;-!,?,(+3!)-*!k4(D!549+*!0/(D0*0-(46!)..14)-6+,#!x!X/05)6!X/(D0.#!

3)4!"FFJaCCR=S2"$l]"l#!!

JE#!! h/0k-!ZB#!tD+!+55+6(!05!0/(D0*0-(46!(D+/).?!0-!6+/()4-!(?.+,!05!.+/40*0-()1!*+5+6(,#!Z#!

>14-46)1!54-*4-;,#!x!A+/40*0-(01#!*'6!$l<=aHHR$"S2<H"]JC#!!

Jl#!! v)/)-N0!IIO!t/4G4�0!@%O!x)/)34110!IO!h+()-608/(D!@O!h0(+/0!x:#!>D)-;+,!4-!(D+!

,8K;4-;4G)1!346/0K40()!)-*!.+/40*0-()1!.)/)3+(+/,!K+50/+!)-*!=!30-(D,!)5(+/!K/)6e+(!

.1)6+3+-(#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!,+.(!"FFCa$=FR=S2"<J#+$<]""#!!

CF#!! tD03,0-!}@#!X/(D0*0-(46!(/+)(3+-(!08(603+,!4-!(D+!10-;!(+/32!54-*4-;,!5/03!)!

10-;4(8*4-)1!,(8*?!05!v+k!�+)1)-*+/,#!I-;1+!X/(D0*#!06(!"FF"a<"RJS2HHl]JJ#!!

C$#!! I1+9)-*+/!BI#!:55+6(,!05!0/(D0*0-(46!)(()6D3+-(,!0-!(D+!;4-;4G)1!D+)1(D!05!

.+/3)-+-(!,+60-*!301)/,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!06(!$ll$a$FFRHS2==<]HF#!!

C"#!! G)-!m),(+1!xO!_84/?-+-!@O!t+8;D+1,!}O!>086e+!}O!>)/+1,!>#!%0-;4(8*4-)1!6D)-;+,!4-!

346/0K4010;?!)-*!614-46)1!.+/40*0-()1!.)/)3+(+/,!)5(+/!/+30G)1!05!549+*!0/(D0*0-(46!

)..14)-6+,#!:8/!x!X/(D0*#!5'G/!"F$$a==R$S2$J]"$#!!

C=#!! B)1183!:xO!v08+/!LiO!z1+4-!@ZO!m0-Q)1G+,!MhO!@)6D40-!%O!}41,0-!B)1183!IO!+(!)1#!

>14-46)1!)-*!346/0K4010;46!6D)-;+,!)5(+/!/+30G)1!05!0/(D0*0-(46!)..14)-6+,#!I3!x!X/(D0*!

L+-(05)6!X/(D0.#!,+.(!"FFHa$"CR=S2=C=]C#!!

CH#!! x)-,0-!mO!h03K0-)((4!MO!h/)-*�0!ImO!n+-/478+,!xi>O!*+!i/+4(),!@M#!>03.)/)(4G+!

/)*40;/).D46!+G)18)(40-!05!(D+!)1G+01)/!K0-+!6/+,(!)5(+/!0/(D0*0-(46!(/+)(3+-(#!I3!x!X/(D0*!

L+-(05)6!X/(D0.#!)0U(!"FF=a$"HR"S2$J<]CH#!!

CJ#!! �)6D/4,,0-!h`O!I1-)+,!%#!A+/40*0-()1!60-*4(40-!4-!0/(D0*0-(46)11?!(/+)(+*!)-*!

8-(/+)(+*!4-*4G4*8)1,#!Z#!%0,,!05!)(()6D3+-(O!;4-;4G)1!.06e+(!*+.(D!)-*!614-46)1!6/0k-!D+4;D(#!

I-;1+!X/(D0*#!06(!$l<=aH=RHS2HF"]$$#!!

CC#!! I/(8-!xO!`/K?+!zB#!tD+!+55+6(!05!0/(D0*0-(46!(/+)(3+-(!0-!.+/40*0-()1!K0-+!,8..0/(!
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4-!.)(4+-(,!k4(D!)*G)-6+*!10,,!05!3)/;4-)1!.+/40*0-(483#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!5'G/!

$lEEal=R"S2$H=]E#!!

C<#!! }+--,(/�3!x%O!B(0e1)-*!h%O!v?3)-!BO!tD41)-*+/!h#!A+/40*0-()1!(4,,8+!/+,.0-,+!(0!

0/(D0*0-(46!30G+3+-(!05!(++(D!k4(D!4-5/)K0-?!.06e+(,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!)G/!

$ll=a$F=RHS2=$=]l#!!

CE#!! @00/+!}:O!@00/+!%j#!tD+!K)6(+/4)!05!.+/40*0-()1!*4,+),+,#!A+/40*0-(01!"FFF#!N84-!

$llHaJ2CC]<<#!!

Cl#!! A+((4!BO!h)/K)(0!:O!B430-+((4!L&I/6)!I#!:55+6(!05!0/(D0*0-(46!(D+/).?!k4(D!549+*!)-*!

/+30G)K1+!)..14)-6+,!0-!0/)1!346/0K40()2!)!,49]30-(D!10-;4(8*4-)1!,(8*?#!v+k!@46/0K401#!

N)-G!$ll<a"FR$S2JJ]C"#!!

<F#!! tD0/-K+/;!@xO!M4010!>BO!h)?4/14!hO!M4010!@%O!j)-!t8K+/;+-!:IO!z81K+/,D!M#!A+/40*0-()1!

.)(D0;+-!1+G+1,!4-!)*01+,6+-(,!K+50/+O!*8/4-;O!)-*!)5(+/!549+*!0/(D0*0-(46!)..14)-6+!(D+/).?#!

I3!x!X/(D0*!L+-(05)6!X/(D0.#!N)-G!"FFla$=JR$S2lJ]E#!!

<$#!! �),648/4-,e4+-+!:O!%4-*,(+-!MO!B10((+!>O!hN+/e14-!z#!X/(D0*0-(46!(/+)(3+-(!4-!

.+/40*0-(4(4,],8,6+.(4K1+!,8KN+6(,2!)!,?,(+3)(46!14(+/)(8/+!/+G4+k#!>14-!:9.!L+-(!M+,#!)G/!

"F$Ca"R"S2$C"]<=#!!

<"#!! t)146!vi#!I*G+/,+!+55+6(,!05!0/(D0*0-(46!(/+)(3+-(2!I!614-46)1!.+/,.+6(4G+#!B)8*4!L+-(!

x#!)G/!"F$$a"=R"S2JJ]l#!!

<=#!! i)8/+!x#!h403'6)-478+!0/(D0*0-(478+#!>011+6(40-!1+,!50-*)3+-()89#!A)/4,!2!>*AO!:LA!

B64+-6+,O!"F$$#!!

<H#!! B),(/+!xO!%+!m)11!@#!L'.1)6+3+-(!*+-()4/+!]!43.146)(40-,!614-478+,!]!ALi!i/++!

L0k-10)*!�Z-(+/-+(�#!e8-*06#603#!�64('!"l!-0G!"F$E�#!L4,.0-4K1+!,8/2!

D((.,2ffe8-*06#603f.*5]*+.1)6+3+-(]*+-()4/+]43.146)(40-,]614-478+,]#D(31!

<J#!! >)-)1!AO!L+1,01!%O!}4+6D3)--!L#!X/(D0*0-(4+!14-;8)1+!�Z-(+/-+(�#!:1,+G4+/!@),,0-a!

"F$C!�64('!$E!N)-G!"F$l�#!"EE!.#!L4,.0-4K1+!,8/2!D((.,2ffkkk#+1,+G4+/]

3),,0-#5/f0/(D0*0-(4+]14-;8)1+]l<E""lH<=H=FH#D(31!

<C#!! @+1,+-!hO!I;+/K)+e!vO!@)/e+-,()3!m#!Z-(/8,40-!05!4-64,0/,!4-!)*81(!.)(4+-(,!k4(D!

3)/;4-)1!K0-+!10,,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!,+.(!$lElalCR=S2"="]H$#!!

<<#!! M+-!�O!@)1(D)!x>O!z84N.+/,]x);(3)-!I@#!X.(4383!50/6+!3);-4(8*+!50/!0/(D0*0-(46!

(00(D!30G+3+-(2!)!,?,(+3)(46!14(+/)(8/+!/+G4+k#!I-;1+!X/(D0*#!5'G/!"FF=a<=R$S2EC]l"#!!

<E#!! n)-!x]�#!I!603.)/)(4G+!,(8*?!05!603K4-+*!.+/40*0-()1!)-*!0/(D0*0-(46!(/+)(3+-(!

k4(D!549+*!)..14)-6+,!)-*!61+)/!)14;-+/,!4-!.)(4+-(,!k4(D!.+/40*0-(4(4,#!x!A+/40*0-(!Z3.1)-(!
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B64#!*'6!"F$JaHJRCS2$l=]"FH#!!

<l#!! X-;!@@IO!})-;!n]%#!A+/40*0-(46!)-*!0/(D0*0-(46!(/+)(3+-(!4-!)*81(,#!I3!x!X/(D0*!

L+-(05)6!X/(D0.#!06(!"FF"a$""RHS2H"F]E#!!

EF#!! L)--)-!I#!I-!8.*)(+!0-!.+/40*0-(46]0/(D0*0-(46!4-(+//+1)(40-,D4.,#!x!Z-*4)-!B06!

A+/40*0-(01#!N)-G!"F$Fa$HR$S2CC]<$#!!

E$#!! z+,14-;!nL#!tD+!.D410,0.D?!05!(D+!(00(D!.0,4(40-4-;!)..14)-6+#!I3!x!X/(D0*!X/)1!

B8/;#!N84-!$lHJa=$RCS2"l<]=FH#!!

E"#!! z+,14-;!nL#!>00/*4-)(4-;!(D+!./+*+(+/34-+*!.)((+/-!)-*!(00(D!.0,4(40-+/!k4(D!

60-G+-(40-)1!(/+)(3+-(#!I3!x!X/(D0*!X/)1!B8/;#!3)4!$lHCa="2"EJ]l=#!!

E=#!! AD414..+!x#!%+!T�t00(D]A0,4(40-+/�V#!M+G!X/(D0.!L+-(0]i)64)1+O!)G/!$l<JalR"S2"=$]HF#!!

EH#!! A0-4(Y!Mx#!Z-G4,4K1+!/+()4-+/,#!I3!x!X/(D0*#!3)/,!$l<$aJlR=S2"CC]<"#!!

EJ#!! @6v)3)/)!xIO!z/)3+/!z%O!x8+-e+/!xA#!Z-G4,4K1+!/+()4-+/,#!x!>14-!X/(D0*#!)0U(!

$lEJa$lRES2J<F]E#!!

EC#!! BD+/4*)-!xxO!%+L089!}O!@6@4--!M#!:,,49!/+()4-+/,2!5)K/46)(40-!)-*!,8.+/G4,40-!50/!

.+/3)-+-(!/+(+-(40-#!x!>14-!X/(D0*#!N)-G!$ll=a"<R$S2=<]HJ#!!

E<#!! M4-6D8,+!LxO!M4-6D8,+!Lx#!I6(4G+!(00(D!30G+3+-(!k4(D!:,,49]K),+*!)..14)-6+,#!x!>14-!

X/(D0*#!5'G/!$ll<a=$R"S2$Fl]$"#!!

EE#!! z80!:O!@411+/!Mx#!I8(03)(+*!68,(03]3)-85)6(8/4-;!(+6D-010;?!4-!0/(D0*0-(46,#!I3!x!

X/(D0*!L+-(05)6!X/(D0.#!3)4!"FF=a$"=RJS2J<E]E$#!!

El#!! h0?*!M%#!:,(D+(46!0/(D0*0-(46!(/+)(3+-(!8,4-;!(D+!4-G4,)14;-!)..14)-6+!50/!30*+/)(+!

(0!603.1+9!3)106618,40-,#!x!L+-(!:*86#!)0U(!"FFEa<"RES2lHE]C<#!!

lF#!! }0-;!hn#!Z-G4,)14;-!I!(0!�#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!3)4!"FF"a$"$RJS2JHF]$#!!

l$#!! h/06e3+?+/!AO!z/)3+/!zO!h�D/-,+-!iO!m/8K+/!M@O!h)(,6De8,!BO!M�*4;!tO!+(!)1#!

M+30G)K1+!(D+/30.1),(46!)..14)-6+,!30*454+*!K?!4-64,)1!68(,!,D0k!)1(+/+*!K403+6D)-46)1!

./0.+/(4+,!*8/4-;!(4..4-;!05!)!3)9411)/?!6+-(/)1!4-64,0/#!A/0;!X/(D0*!�Z-(+/-+(�#!"E!)0U(!"F$<!

�64('!"J!-0G!"F$E�#!L4,.0-4K1+!,8/2!

D((.,2ffkkk#-6K4#-13#-4D#;0Gf.36f)/(461+,fA@>JJ<"JJEf!

l"#!! B6D8,(+/!BO!:14)*+,!mO!�4-+14,!BO!:14)*+,!tO!h/)*1+?!tm#!B(/86(8/)1!60-50/3)(40-!)-*!

1+)6D4-;!5/03!4-!G4(/0!);+*!)-*!/+(/4+G+*!Z-G4,)14;-!)..14)-6+,#!I3!x!X/(D0*!L+-(05)6!

X/(D0.#!*'6!"FFHa$"CRCS2<"J]E#!!

l=#!! }+4/!t#!>1+)/!)14;-+/,!4-!0/(D0*0-(46!(/+)(3+-(#!I8,(!L+-(!x#!3)/,!"F$<aC"!RB8..1!

$S2JE]C"#!!
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lH#!! L),?!nO!L),?!IO!I,)(/4)-!mO!M�Y,)!vO!%++!n]iO!zk)e!xn#!:55+6(,!05!G)/4)K1+!)(()6D3+-(!

,D).+,!)-*!)14;-+/!3)(+/4)1!0-!)14;-+/!/+(+-(40-#!I-;1+!X/(D0*#!-0G!"F$JaEJRCS2l=H]HF#!!

lJ#!! %03K)/*0!%O!I//+;D4-4!IO!M)34-)!iO!n8)-6)!mD4,1)-Y0-4!%tO!B46414)-4!m#!A/+*46()K414(?!

05!0/(D0*0-(46!30G+3+-(!k4(D!0/(D0*0-(46!)14;-+/,2!)!/+(/0,.+6(4G+!,(8*?#!A/0;!X/(D0*!

�Z-(+/-+(�#!$=!-0G!"F$<!�64('!"l!-0G!"F$E�a$E#!L4,.0-4K1+!,8/2!

D((.,2ffkkk#-6K4#-13#-4D#;0Gf.36f)/(461+,fA@>JCE""J<f!

lC#!! n)D-!}O!L)(D+!nO!i4)1e)]i/46e+!xO!i/46e+]�+6D!BO!�).5!IO!z8K+4-]@++,+-K8/;!LO!+(!)1#!

Z-518+-6+!05!(D+/30.1),(46!)..14)-6+!(D46e-+,,!0-!(D+!3);-4(8*+!05!50/6+!*+14G+/+*!(0!)!

3)9411)/?!6+-(/)1!4-64,0/!*8/4-;!(4..4-;#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!N8411!

"FFla$=CR$S2$"#+$]<a!*4,68,,40-!$"]$=#!!

l<#!! zk0-!x]BO!%++!�]zO!%43!h]BO!%43!�]z#!i0/6+!*+14G+/?!./0.+/(4+,!05!(D+/30.1),(46!

0/(D0*0-(46!3)(+/4)1,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!5'G/!"FFEa$==R"S2""E]"=Ha!784Y!="E#+$#!!

lE#!! @)/(0/+114!@O!m+/K4-0!BO!m48*46+!@O!I8,4+110!A#!I!603.)/4,0-!K+(k++-!68,(034Y+*!

61+)/!)-*!/+30G)K1+!0/(D0*0-(46!)..14)-6+,!3)-85)6(8/+*!8,4-;!MA!)-*!>v>!(+6D-478+,#!

L+-(!@)(+/#!5'G/!"F$=a"lR"S2+$]$F#!!

ll#!! >D4,)/4!xMO!@6m0//)?!BAO!v)4/!@O!}D++1+/!tt#!j)/4)K1+,!)55+6(4-;!0/(D0*0-(46!(00(D!

30G+3+-(!k4(D!61+)/!)14;-+/,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!)G/!"F$Ha$HJRH!B8..1S2BE"]l$#!!

$FF#!! n)D-!}O!:-;+1e+!hO!x8-;!zO!L)(D+!nO!i4)1e)]i/46e+!xO!z8K+4-]@++,+-K8/;!LO!+(!)1#!

Z-4(4)1!50/6+,!)-*!303+-(,!*+14G+/+*!K?!/+30G)K1+!(D+/30.1),(46!)..14)-6+,!*8/4-;!/0()(40-!

05!)-!8..+/!6+-(/)1!4-64,0/#!I-;1+!X/(D0*#!3)/,!"F$FaEFR"S2"=l]HC#!!

$F$#!! }D++1+/!tt#!X/(D0*0-(46!61+)/!)14;-+/!(/+)(3+-(#!B+34-!X/(D0*#!3)/,!"F$<a"=R$S2E=]

l#!!

$F"#!! v+*k+*!jO!@4+(De+!M]M#!@0(4G)(40-O!)66+.()-6+!)-*!./0K1+3,!05!4-G4,)14;-!.)(4+-(,#!

x!X/05)6!X/(D0.#!3)/,!"FFJaCCR"S2$C"]<=#!!

$F=#!! B430-!@O!z+414;!%O!B6Dk)/Y+!xO!x8-;!hIO!h08/)8+1!>#!t/+)(3+-(!08(603+!)-*!+5546)6?!

05!)-!)14;-+/!(+6D-478+]]/+;)/*4-;!4-64,0/!(0/78+O!./+301)/!*+/0()(40-!)-*!301)/!

*4,()14Y)(40-#!h@>!X/)1!n+)1(D#!N84-!"F$Ha$H2CE#!!

$FH#!! j)/*430-!ILO!M0KK4-,!LO!h/0,D!t#!Z-]G4G0!G0-!@4,+,!,(/)4-,!*8/4-;!Z-G4,)14;-!

(/+)(3+-(#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!06(!"F$Fa$=ERHS2=ll]HFl#!!

$FJ#!! %8!nO!t)-;!nO!�D08!tO!z)-;!v#!I,,+,,3+-(!05!(D+!.+/40*0-()1!D+)1(D!,()(8,!4-!.)(4+-(,!

8-*+/;04-;!0/(D0*0-(46!(/+)(3+-(!k4(D!549+*!)..14)-6+,!)-*!Z-G4,)14;-!,?,(+3#!@+*464-+!

Rh)1(430/+S!�Z-(+/-+(�#!=F!3)/,!"F$E!�64('!=$!)0U(!"F$E�al<R$=S#!L4,.0-4K1+!,8/2!
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D((.,2ffkkk#-6K4#-13#-4D#;0Gf.36f)/(461+,fA@>JElJH"<f!

$FC#!! x4)-;!_O!%4!xO!@+4!%O!L8!xO!%+G/4-4!%O!IKK)(+!m@O!+(!)1#!A+/40*0-()1!D+)1(D!*8/4-;!

0/(D0*0-(46!(/+)(3+-(!k4(D!61+)/!)14;-+/,!)-*!549+*!)..14)-6+,2!I!3+()])-)1?,4,#!x!I3!L+-(!

I,,06#!)0U(!"F$Ea$HlRES2<$"]<"F#+$"#!!

$F<#!! t,46D1)e4!IO!>D4-!B�O!A)-*4,!vO!i1+34-;!AB#!n0k!10-;!*0+,!(/+)(3+-(!k4(D!549+*!

0/(D0*0-(46!)..14)-6+,!1),(^!I!,?,(+3)(46!/+G4+k#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!3)/,!

"F$Ca$HlR=S2=FE]$E#!!

$FE#!! t8-6+/!IjO!h)?1),!n#!�:9)34-)(40-!05!(D+!+55+6(,!05!G)/408,!0/(D0*0-(46!)..14)-6+,!0-!

.+/40*0-()1!(4,,8+,�#!t8/e!X/(0*0-(4!L+/;#!)G/!$llFa=R$S2$=]E#!!

$Fl#!! IKK)(+!m@O!>)/4)!@AO!@0-()-)/4!AO!@)--8!>O!X//[!mO!>)./40;140!IO!+(!)1#!A+/40*0-()1!

D+)1(D!4-!(++-);+/,!(/+)(+*!k4(D!/+30G)K1+!)14;-+/,!)-*!549+*!0/(D0*0-(46!)..14)-6+,#!x!

X/05)6!X/(D0.#!3)4!"F$Ja<CR=S2"HF]JF#!!

$$F#!! @4+(De+!M]MO!h/)8-+/!z#!I!603.)/4,0-!05!(D+!.+/40*0-()1!D+)1(D!05!.)(4+-(,!*8/4-;!

(/+)(3+-(!k4(D!(D+!Z-G4,)14;-!,?,(+3!)-*!k4(D!549+*!14-;8)1!)..14)-6+,#!x!X/05)6!X/(D0.#!3)4!

"FF<aCER=S2""=]=$#!!

$$$#!! IY)/4.08/!IO!}+8,3)--!xO!@)D300*4!hO!A+..),!LO!m+/D01*]I?!IO!j)-!v00/*+-!>xiO!

+(!)1#!h/)6+,!G+/,8,!Z-G4,)14;-�2!;4-;4G)1!.)/)3+(+/,!)-*!.)(4+-(,&!,)(4,5)6(40-!*8/4-;!

(/+)(3+-(2!)!6/0,,],+6(40-)1!,(8*?#!h@>!X/)1!n+)1(D#!N84-!"F$Ja$JR$S2Cl#!!

$$"#!! z)/eD)-+6D4!@O!>D0k!LO!B4.e4-!xO!BD+/3)-!LO!h0?1)-!MxO!v0/3)-!MmO!+(!)1#!

A+/40*0-()1!,()(8,!05!)*81(!.)(4+-(,!(/+)(+*!k4(D!549+*!K866)1!)..14)-6+,!)-*!/+30G)K1+!

)14;-+/,!0G+/!0-+!?+)/!05!)6(4G+!0/(D0*0-(46!(D+/).?#!I-;1+!X/(D0*#!N)-G!"F$=aE=R$S2$HC]J$#!!

$$=#!! %0k!hO!%++!}O!B+-+G4/)(-+!>xO!B)3)/)-)?)e+!%AO!n�;;!`#!`1(/),(/86(8/+!)-*!

30/.D010;?!05!K405413,!0-!(D+/30.1),(46!0/(D0*0-(46!)..14)-6+,!4-!T!5),(!V!)-*!T!,10k!V!

.1)78+!50/3+/,#!:8/!x!X/(D0*#!06(!"F$$a==RJS2J<<]E=#!!

$$H#!! @0,D4/4!@O!:6e)/(!x:#!>0-,+78+-6+,!05!.00/!0/)1!D?;4+-+!*8/4-;!61+)/!)14;-+/!(D+/).?#!

x!>14-!X/(D0*#!)0U(!"F$=aH<RES2HlH]E#!!

$$J#!! B6D)+5+/!ZO!h/)83)--!h#!n)14(0,4,O!0/)1!D+)1(D!)-*!78)14(?!05!145+!*8/4-;!(/+)(3+-(!

k4(D!Z-G4,)14;-R�S!)-*!(D+!+55+6(!05!)!10k]*0,+!6D10/D+94*4-+!,018(40-#!x!X/05)6!X/(D0.#!-0G!

"F$Fa<$RCS2H=F]H$#!!

$$C#!! M0,,4-4!mO!A)//4-4!BO!>),(/0510/40!tO!L+/+;4K8,!IO!L+K+/-)/*4!>%#!A+/40*0-()1!D+)1(D!

*8/4-;!61+)/!)14;-+/,!(/+)(3+-(2!)!,?,(+3)(46!/+G4+k#!:8/!x!X/(D0*#!06(!"F$Ja=<RJS2J=l]H=#!!

$$<#!! >DD4KK+/!IO!I;)/k)1!BO!�)*)G!BO!z80!>]%O!`.)*D?)?!@#!}D46D!0/(D0*0-(46!)..14)-6+!
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4,!K+,(!50/!0/)1!D?;4+-+^!I!/)-*034Y+*!614-46)1!(/4)1#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!5'G/!

"F$Ea$J=R"S2$<J]E=#!!

$$E#!! %+G/4-4!%O!@)-;)-0!IO!@0-()-)/4!AO!@)/;D+/4-4!BO!>)./40;140!IO!IKK)(+!m@#!

A+/40*0-()1!D+)1(D!,()(8,!4-!.)(4+-(,!(/+)(+*!k4(D!(D+!Z-G4,)14;-R�S!,?,(+3!)-*!549+*!

0/(D0*0-(46!)..14)-6+,2!I!=!30-(D,!614-46)1!)-*!346/0K4010;46)1!+G)18)(40-#!:8/!x!L+-(#!,+.(!

"F$JalR=S2HFH]$F#!!

$$l#!! x0/*)-!>O!%+h1)-6!Lx#!Z-518+-6+,!05!0/(D0*0-(46!)..14)-6+,!0-!0/)1!.0.81)(40-,!05!

38()-,!,(/+.(060664#!X/)1!@46/0K401!Z338-01#!)G/!"FF"a$<R"S2CJ]<$#!!

$"F#!! %+G/4-4!%O!IKK)(+!m@O!@4;140/4!i#!I,,+,,3+-(!05!(D+!.+/40*0-()1!D+)1(D!,()(8,!4-!

.)(4+-(,!8-*+/;04-;!0/(D0*0-(46!(/+)(3+-(!k4(D!549+*!0/!/+30G)K1+!)..14)-6+,#!I!

346/0K4010;46)1!)-*!./+1434-)/?!614-46)1!,(8*?#!>83D8/4?+(!L+-()1!x#!"F$=a$CRHS2"lC]=F<#!!

$"$#!! A+((4!BO!h)/K)(0!:O!B430-+((4!L&I/6)!I#!:55+6(!05!0/(D0*0-(46!(D+/).?!k4(D!549+*!)-*!

/+30G)K1+!)..14)-6+,!0-!0/)1!346/0K40()2!)!,49]30-(D!10-;4(8*4-)1!,(8*?#!v+k!@46/0K401#!

N)-G!$ll<a"FR$S2JJ]C"#!

$""#!! >1+/+D8;D!jO!}4114)3,!AO!BD)k!}>O!}0/(D4-;(0-!njO!})//+-!A#!I!./)6(46+]K),+*!

/)-*034,+*!60-(/011+*!(/4)1!05!(D+!+5546)6?!05!)-!+1+6(/46!)-*!)!3)-8)1!(00(DK/8,D!0-!;4-;4G)1!

D+)1(D!4-!.)(4+-(,!k4(D!549+*!0/(D0*0-(46!)..14)-6+,#!x!L+-(#!-0G!$llEa"CRES2C==]l#!!

$"=#!! t+.+*4-0!@O!A)010-4!jO!>0YY)!AO!>D43+-(4!>#!@0G+3+-(!05!)-(+/40/!(++(D!8,4-;!61+)/!

)14;-+/,2!)!(D/++]*43+-,40-)1O!/+(/0,.+6(4G+!+G)18)(40-#!A/0;!X/(D0*!�Z-(+/-+(�#!"!)G/!"F$E!

�64('!E!,+.(!"F$E�a$l#!L4,.0-4K1+!,8/2!

D((.,2ffkkk#-6K4#-13#-4D#;0Gf.36f)/(461+,fA@>JE<lF==f!

$"H#!! z/4+;+/!:O!B+45+/(D!xO!B)/46!ZO!x8-;!hIO!}+D/K+4-!n#!I668/)6?!05!Z-G4,)14;-�!(/+)(3+-(,!

4-!(D+!)-(+/40/!(00(D!/+;40-#!i4/,(!/+,81(,#!x!X/05)6!X/(D0.#!3)/,!"F$$a<"R"S2$H$]l#!!

$"J#!! z/)G4(Y!vLO!z8,-0(0!hO!h+m01+!:O!XK/+Y!IO!I;/)-!h#!n0k!k+11!*0+,!Z-G4,)14;-!k0/e^!I!

./0,.+6(4G+!614-46)1!,(8*?!+G)18)(4-;!(D+!+5546)6?!05!(00(D!30G+3+-(!k4(D!Z-G4,)14;-#!I3!x!

X/(D0*!L+-(05)6!X/(D0.#!N)-G!"FFla$=JR$S2"<]=J#!!

$"C#!! m1),,46e!IO!m186e!Ix#!:G)18)(4-;!(D+!+5546)6?!05!10k+/!4-64,0/!4-(/8,40-!k4(D!61+)/!

)14;-+/,#!x08/-)1!05!>14-46)1!X/(D0*0-(46,!�Z-(+/-+(�#!)G/!"F$<!�64('!"l!-0G!"F$E�a!L4,.0-4K1+!

,8/2!D((.,2ffkkk#N60]0-14-+#603f)/6D4G+f"F$<fFHf"==])14;-+/]60/-+/]+G)18)(4-;](D+]

+5546)6?]05]10k+/]4-64,0/]4-(/8,40-]k4(D]61+)/])14;-+/,f!

$"<#!! }+41)-*!ixO!h)-(1+0-!nAO!L/0,6D1!n#!:G)18)(40-!05!60-(4-808,!)/6D!)-*!,+;3+-(+*!

)/6D!1+G+14-;!(+6D-478+,!4-!)*81(!.)(4+-(,]])!614-46)1!,(8*?#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!
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*'6!$llCa$$FRCS2CH<]J"#!!

$"E#!! M0,,4-4!mO!A)//4-4!BO!>),(/0510/40!tO!L+/+;4K8,!IO!L+K+/-)/*4!>%#!:5546)6?!05!61+)/!

)14;-+/,!4-!60-(/0114-;!0/(D0*0-(46!(00(D!30G+3+-(2!)!,?,(+3)(46!/+G4+k#!I-;1+!X/(D0*#!,+.(!

"F$JaEJRJS2EE$]l#!!

$"l#!! v;8?+-!>O!>D+-!x#!tD/++]*43+-,40-)1!,8.+/43.0,4(40-!(001!4-!2!t8-6)?!X>#!tD+!

Z-G4,)14;-!B?,(+3#!h+/14-#!_84-(+,,+-6+!A8K14,D4-;O!"FFC#!

$=F#!! h011+-!I]@O!n8)-;!mO!z4-;!mO!n8N0+1!AO!@)!t#!I6(4G)(40-!(43+!)-*!3)(+/4)1!,(455-+,,!05!

,+78+-(4)1!/+30G)K1+!0/(D0*0-(46!)..14)-6+,#!A)/(!$2!IK414(?!(0!603.1+(+!(/+)(3+-(#!I3!x!

X/(D0*!L+-(05)6!X/(D0.#!-0G!"FF=a$"HRJS2HlC]JF$#!!

$=$#!! LN+8!mO!BD+1(0-!>O!@);)-Y4-4!I#!X8(603+!),,+,,3+-(!05!Z-G4,)14;-!)-*!(/)*4(40-)1!

0/(D0*0-(46!(/+)(3+-(!603.)/+*!k4(D!(D+!I3+/46)-!h0)/*!05!X/(D0*0-(46,!0KN+6(4G+!

;/)*4-;!,?,(+3#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!,+.(!"FFJa$"ER=S2"l"]"lEa!*4,68,,40-!"lE#!!

$="#!! �D)-;!w]xO!n+!%O!m80!n]@O!t4)-!xO!h)4!�]wO!%4!B#!Z-(+;/)(+*!(D/++]*43+-,40-)1!*4;4()1!

),,+,,3+-(!05!)668/)6?!05!)-(+/40/!(00(D!30G+3+-(!8,4-;!61+)/!)14;-+/,#!z0/+)-!x!X/(D0*#!

-0G!"F$JaHJRCS2"<J]E$#!!

$==#!! B430-!@O!z+414;!%O!B6Dk)/Y+!xO!x8-;!hIO!h08/)8+1!>#!t/+)(3+-(!08(603+!)-*!+5546)6?!

05!)-!)14;-+/!(+6D-478+!�!/+;)/*4-;!4-64,0/!(0/78+O!./+301)/!*+/0()(40-!)-*!301)/!

*4,()14Y)(40-#!h@>!X/)1!n+)1(D#!N84-!"F$Ha$H2CE#!!

$=H#!! BD+/4*)-!xx#!tD+!M+)*+/,&!>0/-+/#!"#!}D)(!.+/6+-();+!05!?08/!.)(4+-(,!)/+!K+4-;!

(/+)(+*!k4(D!Z-G4,)14;-!)..14)-6+,^!x!>14-!X/(D0*#!06(!"FFHa=ER$FS2JHH]J#!!

$=J#!! h/+Y-4)e!v#!tD+!61+)/!.1),(46!)..14)-6+2!)!K403+6D)-46)1!.04-(!05!G4+k#!I-;1+!X/(D0*#!

3)/,!"FFEa<ER"S2=E$]"#!!

$=C#!! A).)*434(/408!IO!@08,081+)!BO!me)-(4*4,!vO!z108e0,!L#!>14-46)1!+55+6(4G+-+,,!05!

Z-G4,)14;-�!0/(D0*0-(46!(/+)(3+-(2!)!,?,(+3)(46!/+G4+k#!A/0;!X/(D0*#!,+.(!"F$Ea$lR$S2=<#!!

$=<#!! n)D-!}O!�).5!IO!L)(D+!nO!i4)1e)]i/46e+!xO!i/46e+]�+6D!BO!m/8K+/!MO!+(!)1#!t0/784-;!)-!

8..+/!6+-(/)1!4-64,0/!k4(D!)14;-+/,]])6(4-;!50/6+,!)-*!K403+6D)-46)1!./4-64.1+,#!:8/!x!X/(D0*#!

*'6!"F$Fa="RCS2CF<]$=#!!

$=E#!! %);/)GP/+!@XO!i10/+,]@4/!>#!tD+!(/+)(3+-(!+55+6(,!05!Z-G4,)14;-!0/(D0*0-(46!)14;-+/,2!

)!,?,(+3)(46!/+G4+k#!x!I3!L+-(!I,,06#!*'6!"FFJa$=CR$"S2$<"H]l#!!

$=l#!! z/4+;+/!:O!B+45+/(D!xO!@)/4-+110!ZO!x8-;!hIO!}/4+*(!BO!x)60K,!>O!+(!)1#!Z-G4,)14;-�!

(/+)(3+-(!4-!(D+!)-(+/40/!/+;40-2!k+/+!(D+!./+*46(+*!(00(D!30G+3+-(,!)6D4+G+*^!x!X/05)6!

X/(D0.#!,+.(!"F$"a<=RJS2=CJ]<C#!!
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$HF#!! z),,),!}O!I1]x+k)4/!tO!A/+,(0-!>hO!t)KK))!B#!I,,+,,3+-(!05!Z-G4,)14;-!(/+)(3+-(!

08(603+,!8,4-;!(D+!IhX!@0*+1!m/)*4-;!B?,(+3#!x!}0/1*!i+*!X/(D0*#!N84-!"F$=a"R"S2+C$]H#!!

$H$#!! >1+3+-(,!z@O!h011+-!I]@O!n8)-;!mO!z4-;!mO!n8N0+1!AO!@)!t#!I6(4G)(40-!(43+!)-*!

3)(+/4)1!,(455-+,,!05!,+78+-(4)1!/+30G)K1+!0/(D0*0-(46!)..14)-6+,#!A)/(!"2!L+-()1!

43./0G+3+-(,#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!-0G!"FF=a$"HRJS2JF"]E#!!

$H"#!! �D+-;!@O!%48!MO!v4!�O!�8!�#!:55464+-6?O!+55+6(4G+-+,,!)-*!(/+)(3+-(!,()K414(?!05!61+)/!

)14;-+/,2!,?,(+3)(46!/+G4+k!)-*!3+()])-)1?,4,#!X/(D0*!>/)-405)6!M+,#!)0U(!"F$<a"FR=S2$"<]

==#!!

$H=#!! �8!�O!B8-!xO!%)4!}O!}8!tO!z0,D?!BO!BD4!�#!Z-(+/G+-(40-,!50/!3)-);4-;!/+1).,+!05!(D+!

10k+/!5/0-(!(++(D!)5(+/!0/(D0*0-(46!(/+)(3+-(#!>06D/)-+!X/)1!n+)1(D!m/08.O!'*4(+8/#!

>06D/)-+!L)()K),+!B?,(!M+G!�Z-(+/-+(�#!C!,+.(!"F$=!�64('!"$!N)-G!"F$l�a!L4,.0-4K1+!,8/2!

D((.2ff*04#k41+?#603f$F#$FF"f$HCJ$EJE#>LFFE<=H#.8K"!

$HH#!! z8-640!LO!@);)-Y4-4!IO!BD+1(0-!>O!i/++3)-!z#!Z-G4,)14;-!)-*!(/)*4(40-)1!0/(D0*0-(46!

(/+)(3+-(!.0,(/+(+-(40-!08(603+,!603.)/+*!8,4-;!(D+!I3+/46)-!h0)/*!05!X/(D0*0-(46,!

0KN+6(4G+!;/)*4-;!,?,(+3#!I-;1+!X/(D0*#!,+.(!"FF<a<<RJS2ECH]l#!!

$HJ#!! @411+/!zhO!@6m0//)?!BAO!}03)6e!MO!_84-(+/0!x>O!A+/+138(+/!@O!m4K,0-!xO!+(!)1#!I!

603.)/4,0-!05!(/+)(3+-(!43.)6(,!K+(k++-!Z-G4,)14;-!)14;-+/!)-*!549+*!)..14)-6+!(D+/).?!

*8/4-;!(D+!54/,(!k++e!05!(/+)(3+-(#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!3)/,!"FF<a$=$R=S2=F"#+$]

l#!!

$HC#!! }D4(+!L}O!x814+-!z>O!x)60K!nO!>)3.K+11!A@O!h8,6D)-;!An#!L4,60350/(!),,064)(+*!

k4(D!Z-G4,)14;-!)-*!(/)*4(40-)1!K/)6e+(,2!I!/)-*034Y+*O!./0,.+6(4G+!(/4)1#!I-;1+!X/(D0*#!-0G!

"F$<aE<RCS2EF$]E#!!

$H<#!! I13),08*!vv#!A)4-!.+/6+.(40-!)30-;!.)(4+-(,!(/+)(+*!k4(D!.),,4G+!,+15]14;)(4-;!549+*!

)..14)-6+,!)-*!Z-G4,)14;-�!)14;-+/,!*8/4-;!(D+!54/,(!k++e!05!0/(D0*0-(46!(/+)(3+-(#!z0/+)-!x!

X/(D0*#!,+.(!"F$EaHERJS2="C]="#!!

$HE#!! A/+3)/)N!tO!B43+(!BO!h+)((?!@O!A/+3)/)N!B#!X/)1!+.4(D+14)1!6+11!/+)6(40-!)5(+/!+9.0,8/+!

(0!Z-G4,)14;-!.1),(46!3)(+/4)1#!I3!x!X/(D0*!L+-(05)6!X/(D0.#!N)-G!"F$Ha$HJR$S2CH]<$#!!

$Hl#!! h/�,6D+/!I]zO!�8/)-!LO!i+1*3)--!M:O!h+-/)(D!x#!A)(4+-(!,8/G+?!0-!Z-G4,)14;-�!

(/+)(3+-(!603.)/+-!(D+!B3)/(t/)6e�!3)(+/4)1!(0!(D+!./+G408,!)14;-+/!3)(+/4)1#!x!X/05)6!

X/(D0.#!-0G!"F$Ca<<RCS2H="]E#!!

$JF#!! h)/1)(()-4!IO!@)3.4+/4!mO!X((/4)!%O!h011+/0!A#!Z-G4,)14;-!(/+)(3+-(!4-!.+/40*0-*)1!

.)(4+-(2!6),+!/+.0/(#!X/)1!Z3.1)-(01#!06(!"FFla"RHS2=J]l#!!
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$J$#!! BD)14,D!@O!>00.+/]z)Y)Y!MO!ZG;4!ZO!>)-+((4!%O!t,8/!hO!h)6D)/!:O!+(!)1#!I*81(!.)(4+-(,&!

)*N8,()K414(?!(0!0/(D0*0-(46!)..14)-6+,#!A)/(!Z2!)!603.)/4,0-!K+(k++-!%)K4)1O!%4-;8)1O!)-*!

Z-G4,)14;-t@#!:8/!x!X/(D0*#!*'6!"F$"a=HRCS2<"H]=F#!!

$J"#!! @+4+/!hO!}4+3+/!zhO!@4+(De+!M]M#!Z-G4,)14;-]].)(4+-(!./05414-;#!I-)1?,4,!05!)!

./0,.+6(4G+!,8/G+?#!x!X/05)6!X/(D0.#!,+.(!"FF=aCHRJS2=J"]E#!!

$J=#!! i8N4?)3)!zO!n0-N0!tO!B8Y8e4!@O!@)(,80e)!BO!L+;86D4!t#!I-)1?,4,!05!.)4-!1+G+1!4-!6),+,!

(/+)(+*!k4(D!Z-G4,)14;-!)14;-+/2!603.)/4,0-!k4(D!549+*!+*;+k4,+!)..14)-6+!(D+/).?#!A/0;!

X/(D0*#!-0G!"F$Ha$J2CH#!!

$JH#!! h8,6D)-;!AnO!BD)k!BmO!M0,,!@O!>/0,K?!LO!>)3.K+11!A@#!>03.)/)(4G+!(43+!+55464+-6?!

05!)14;-+/!(D+/).?!)-*!60-G+-(40-)1!+*;+k4,+!K/)6+,#!I-;1+!X/(D0*#!$E!-0G!"F$=a!R:A8K!

)D+)*!05!./4-(S#!!

$JJ#!! A)G0-4!>O!%40-+!MO!%);)-W!mO!>0YY)!A#!B+15]14;)(4-;!G+/,8,!Z-G4,)14;-2!)-)1?,4,!05!*+-(0]

)1G+01)/!+55+6(,#!I--!B(03)(01!RM03)S#!N8411!"F$$a"R$]"S2"=]<#!!

$JC#!! %++!x]}O!%++!B]xO!%++!>]zO!z43!h]X#!X/(D0*0-(46!(/+)(3+-(!50/!3)9411)/?!)-(+/40/!

.)(D010;46!(00(D!34;/)(40-!K?!.+/40*0-(4(4,!8,4-;!61+)/!)14;-+/#!x!A+/40*0-(!Z3.1)-(!B64#!5'G/!

"F$$aH$R$S2HH]JF#!!

$J<#!! L++.)!LO!@+D()!LBO!A8/4!jzO!BD+((?!B#!>03K4-+*!.+/40*0-(46]0/(D0*0-(46!+-*0*0-(46!

4-(+/*4,64.14-)/?!)../0)6D!4-!(D+!(/+)(3+-(!05!.+/40*0-()11?!603./034,+*!(00(D#!x!Z-*4)-!B06!

A+/40*0-(01#!"F$Fa$HR"S2$=l]H=#!!
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!""#$#%&

 

 

    

Auteurs (date) Type d’étude et grade de 

recommandations 

(ANAES/HAS) 

Echantillon Résultats Conclusions 

Tuncer et Baylas 

(1990) (108) 

Etude comparative 

prospective 

45 patients (15 avec un 

traitement amovible, 15 

avec un système fixe 

DBS, 15 avec un appareil 

multi-bagues). 

Une différence 

statistiquement 

significative a été trouvée 

au niveau de la profondeur 

de la poche entre les 3 

groupes (PPD inférieur 

avec les aligneurs). 

Il y avait des différences 

statistiquement significatives 

des valeurs concernant PD, 

IG et IP dans chacun des 

groupes avant et après la 

motivation à l’hygiène. 

Petti S (1997) (121) Etude longitudinale sur 6 

mois 

30 patients (7 à 15 ans) 

15 traités par appareil 

fixe et 15 par aligneurs. 

Augmentation des 

bâtonnets mobiles, 

présence sous-gingivale de 

spirochètes et diminution 

de GRAM + avec un 

appareil fixe. Présence 

supra-gingivale de 

spirochètes, et sous-

gingivale de bâtonnets 

mobiles avec des aligneurs. 

Bonne état de santé 

parodontale à 6 mois 

indépendamment du système 

orthodontique utilisé 

(aligneurs ou fixes). Mais 

modification significative de 

la flore orale avec un 

appareil fixe qui suggère que 

le risque parodontal n’est pas 

à exclure. 
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Miethke et Vogt 

(2005) (57) 

Etude prospective 

 

60 patients (43 hommes, 

17 femmes) ; âge moyen 

30 ans. 30 patients avec 

des appareils fixe et 30 

avec des aligneurs). 

IP plus élevé avec un 

appareil vestibulaire fixe 

par rapport aux aligneurs. 

Etat de santé parodontale des 

deux groupes quasi 

identique. De plus, l’état de 

santé parodontal n’est pas 

mis en péril lors du port des 

aligneurs. 

Miethke et al (2007) 

(110) 

Etude prospective 30 patients ; âge moyen 

39 ans . 

IP, IG, PBI, SPD plus 

élevés avec un appareil 

lingual fixe par rapport aux 

aligneurs. 

Etat de santé parodontale 

amélioré avec les aligneurs 

permettant un nettoyage 

naturel et manuel favorable. 

Schaefer et 

Braumann (2010) 

(115) 

Etude transversale 31 patients traités par 

Invisalign divisés en 2  

(groupe 1: CHX/no 

CHX, group 2: no 

CHX/CHX). 

 

Le niveau de composé 

soufré volatil était 

significativement réduit par 

la CHX (0,06%) au cours 

de la première période 

d’examen (p = 0,02), c’est-

à-dire pour le premier 

groupe de patients 

seulement. Ni l'halitose, ni 

la sécheresse buccale, ni 

des mesures de plaque 

élevée ou d'indice gingival 

n'ont été observées. La 

qualité de vie liée à la santé 

bucco-dentaire était à peine 

influencée par le port de 

gouttières et les habitudes 

d'hygiène buccale étaient 

très bonnes. 

Les aligneurs n’entraînent 

qu’une altération minime de 

la santé buccodentaire 

globale et de la qualité de vie 

associée. Il n’est pas 

recommandé d’utiliser un 

bain de bouche à faible 

concentration de 

chlorhexidine pendant le 

traitement par aligneurs. 
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Low et al. (2011) 

(113) 

Etude prospective 11 patients (7 hommes, 4 

femmes) de 19 à 39 ans. 

Aucune variation 

significative de l’IP 

pendant un traitement par 

aligneurs ; mais pas de 

groupe contrôle valide. 

Risque parodontal faible 

durant un traitement par 

aligneurs. La colonisation 

bactérienne se centre 

initialement sur les bords 

relevés et les surfaces 

« texturées » des aligneurs. 

Les zones en contre 

dépouille ou présentant des 

renfoncements présentent 

plus de biofilm que les 

surfaces planes. Les bords 

peuvent irriter la gencive 

marginale. 

Levrini et al (2013) 

(120) 

Essai clinique randomisé ; 

étude préliminaire 

 

30 patients (9 hommes et 

21 femmes ; 25 ans d’âge 

moyen) divisées en 3 

groupes (10 traités par 

aligneurs, 10 par 

appareils buccaux fixes, 

10 non traités). 

L’IP, PPD, BOP et la 

masse de biofilm 

meilleurs dans le groupe 

traité par aligneurs. 

Les appareils fixes et 

amovibles n’augmentent pas 

le risque de maladie 

parodontale. Cependant, les 

appareils Invisalign® 

peuvent faciliter les 

procédures d’hygiène 

buccale, en maintenant un 

niveau plus bas de masse de 

biofilm microbien, même en 

cas de mauvaise observance 

de l’hygiène buccale, en 

minimisant les effets 

négatifs sur l’inflammation 

gingivale. 
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Mazyar Moshiri 

(2013) (114) 

Séries de cas 4 cas cliniques : port 

d’aligneurs avec une 

hygiène orale médiocre 

et/ou portés pendant les 

repas. 

Cas 1 : à 10 semaines, 

déminéralisation visible. 

Cas 2 : à 4 mois, 

inflammation gingivale et 

déminéralisation. 

Cas 3 : déminéralisation 

significative à 12 mois. 

Cas 4 : déminéralisation à 

2 mois (bord libre des 

incisives). 

Le risque parodontal avec 

des aligneurs n’est pas 

supérieur par rapport aux 

appareils fixes. 

L’inflammation gingivale 

sévère est possible mais 

réversible. 

Karkhanechi et al 

(2013) (112) 

Etude prospective  42 patients : 22 patients 

traités par appareils fixes 

(6 hommes, 16 femmes ; 

34 ans d’âge moyen), 20 

par aligneurs (8 hommes, 

12 femmes ; 28 ans d’âge 

moyen). 

Différences significatives 

entre les appareils CAT et 

fixes pour les IP après 6 

mois (P <0,001) et 12 mois 

(P <0,001), BOP après 12 

mois (P <0,05), IG après 6 

mois (P <0,01) et 12 mois 

(P <0,01), et PPD après 6 

semaines (P = 0,012), 6 

mois (P <0,021) et 12 mois 

(P <0,003) ont été révélés. 

Dégradation de l’état 

parodontal avec des 

appareils fixes par rapport 

aux aligneurs. 

Abbate et al (2015) 

(109) 

Etude préliminaire : essai 

clinique 

50 adolescents âgés de 10 

à 18 ans. 

IP et PD inférieurs au 

3
ème

,6
ème

 et 12
ème

 mois ; 

BOP inférieur au 6
ème

 et 

12
ème 

; FMPS et FMBS 

inférieurs au 12
ème

 mois 

avec les aligneurs par 

rapport à un appareil fixe 

vestibulaire. 

Etat de santé parodontale 

supérieur dans le groupe 

traité par aligneurs. 
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Levrini et al (2015) 

(118) 

Essai clinique randomisé 77 patients divisés en 3 

groupes (32 patients 

traités par Invisalign®, 

35 par un appareil fixe, 

10 non traités) âgés de 16 

à 30 ans. 

BOP, PPD et IP inférieurs 

à 3 mois avec les aligneurs 

par rapport à un appareil 

fixe vestibulaire ; 

augmentation de la masse 

de biofilm avec un appareil 

fixe. 

Meilleur état de santé 

parodontale à court terme (3 

mois) avec des aligneurs. 

Invisalign® doit être 

considéré comme une 

première option de 

traitement chez les patients 

présentant un risque de 

développer une maladie 

parodontale. 

Azaripour (2015) 

(111) 

Etude transversale 100 patients (50 traitées 

par appareils fixes 

moyenne d’âge 16 

ans ;50 par aligneurs 

moyenne d’âge 31 ans)  

L’IP augmente dans les 

deux groupes, mais était 

plus élevé chez les patients 

avec des appareils fixes 

(37,7% ± 21,9) que chez 

les patients Invisalign® 

(27,8% ± 24,6). Ces 

différences n'étaient pas 

significatives. Les valeurs 

IG et SBI ont légèrement 

augmenté chez les patients 

Invisalign® alors qu’elles 

ont été multipliées par 2 

chez les patients avec 

appareils fixes. 

La santé parodontale est 

meilleure chez les patients 

Invisalign® par rapport aux 

appareils fixes avec une 

hygiène buccale identique. 
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Rossini G. (2015) 

(116) 

Revue systématique 5 études : Miethke et 

Vogt (2005) ; Miethke et 

Brauner (2007) ; 

Low et al.(2011) ; 

Karkhanechi et 

al.(2013) ; Levrini et al. 

(2013) 

Cinq articles pertinents ont 

été sélectionnés parmi les 

1247 articles identifiés. Le 

niveau de preuve était 

modéré pour toutes les 

études. Une amélioration 

significative des indices de 

santé parodontale a été 

observée, en particulier 

lorsque les aligneurs sont 

comparés au traitement 

fixe. Aucun effet 

secondaire parodontal n'a 

été observé dans les études 

sélectionnées pour les 

aligneurs. 

Le traitement par aligneurs 

pourrait être indiqué chez 

des patients présentant une 

santé parodontale 

compromise. Cependant, il 

n’existe toujours pas de 

preuve solide à l’appui de 

cette hypothèse. Les futurs 

ECR sur ce sujet devraient 

être encouragés. 

Han JY (2015) (78) Etude comparative 

rétrospective 

35 patients répartis en 2 

groupes (19 appareils 

fixes, 16 aligneurs) 

14 hommes, 21 femmes ; 

52 ans d’âge moyen 

 

13 traitements 

maxillaires 

22 mandibulaires (63%) 

Aucune différence 

significative n'a été 

observée entre les groupes 

en ce qui concerne l'indice 

de plaque, l'indice gingival, 

ou les modifications du 

niveau de l'os alvéolaire. 

Tous les indices étaient 

améliorés. Des différences 

significatives ont été 

observées entre les groupes 

en ce qui concerne la 

profondeur de sondage et la 

durée du traitement (p 

<0,05). 

Les traitements parodontal et 

orthodontique combinés 

peuvent améliorer la santé 

parodontale des patients, 

indépendamment la 

technique orthodontique 

choisie. 
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Aditya Chhibber 

(2018) (117) 

Essai clinique prospectif 

randomisé 

3 groupes (aligneurs, 

autoligaturants, 

conventionnels fixes 

élastomériques) 

IP, IG, IBP mesurés à la 

pose puis à 9 et 18 mois. 

Seul l’IG est inférieur à 9 

mois (comparaison du 

groupe des aligneurs avec 

celui des brackets 

conventionnels). 

Aucune différence 

significative n’a été trouvée 

au sujet de l’hygiène buccale 

chez des sujets traités par 

aligneurs, brackets auto-

ligaturant et brackets 

conventionnels ligaturés en 

élastomère après 18 mois. 

Les aligneurs ont obtenu de 

meilleurs scores GI et PBI 

par rapport aux appareils 

fixes. 

Jian Q. (2018) (106) Méta-analyse 10 études ( 3 ECR 

(Abbate GM, 2015 ;  

Levrini L, 2015 ; 

Machorowska-

Pieniąz_ek 2016 ) et 7 

études de cohorte 

(Azaripour A 2015 ; 

Miethke RR 2005 ; 

Karkhanechi M, 2013; 

Dubey R, 1993 ; Petti S, 

1997 ; Rego RO, 2010 ; 

Miethke RR, 2007) 

Les résultats ont indiqué 

que les aligneurs 

permettaient des conditions 

de santé parodontale 

relativement meilleures 

(PI, IG et PD) par rapport 

aux appareils fixes. 

 

Les aligneurs sont meilleurs 

pour la santé parodontale 

que les appareils fixes, mais 

le niveau de preuves est 

modéré. 

Haili Lu (2018) (105) Méta-analyse 7 articles (ZhouQ 2014 ; 

Zhou WH 2014 ; Li YZ 

2015 ; Huang GW 2015 ; 

Chu KJ 2016 ; Levrini L 

2015 ; Zhou SL 2013) 

incluant 368 patients. 

Les résultats ont montré 

qu’il n’y avait pas de 

différence statistiquement 

significative entre l’indice 

gingival (IG) et celui de la 

profondeur de sondage du 

sulculaire (SPD) entre le 

groupe Invisalign® et le 

Les résultats de cette méta-

analyse montre que les 

aligneurs permettent de 

maintenir un bon état de 

santé parodontale. Les 

aligneurs pourraient être 

utilisés chez des patients 

avec une santé parodontale 
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groupe témoin, y compris à 

1, 3 et 6 mois. 

Le groupe Invisalign® a 

présenté un indice de 

plaque  (IP) et indice de 

saignement sulculaire 

inférieurs (SBI) à 1, 3 mois 

et 6 mois. 

 

médiocre. Il faut plus 

d’études afin de supporter 

cette hypothèse. 
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MEVAERE (Audrey). Traitement orthodontique par aligneurs sur parodonte réduit : analyse 

de la littérature.- 101 f. ; ill. ; 157 réf. ; 30 cm. (Thèse : Chir. Dent. ; Nantes ; 2019) 

RESUME  
Les maladies parodontales engendrent des migrations pathologiques secondaires antérieures 

qui sont l’un des motifs de consultation esthétique et fonctionnel des patients au parodonte réduit 

en cabinet d’orthodontie.  Face au développement des traitements orthodontiques par aligneurs, 

cette thèse a pour objectif d’analyser la littérature au sujet de leurs effets sur le parodonte réduit. 

La première partie de ce travail consiste à étudier le traitement orthodontique des migrations 

pathologiques ainsi que le rôle joué par les traitements orthodontiques fixes sur la santé 

parodontale.  

Elle sera suivie par une comparaison des effets sur la santé parodontale, de l’efficacité, de la 

stabilité, de la douleur, de l’esthétique, du confort, de la rapidité du traitement, du temps passé 

au fauteuil et de la satisfaction entre les appareils multi-bagues fixes et les aligneurs.  

Pour conclure, un cas clinique de migrations pathologiques dentaires traitées par aligneurs 

au centre de soins dentaire (CHU Hotel Dieu) sera développé. 
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