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A ma famille, 

A vous mes chers parents, merci pour votre soutien sans failles malgré mon caractère que 
j’essaie désespérément d’adoucir. Merci pour vos paroles, vos bons petits plats, vos services 
par millier, votre investissement dans ce travail. Merci pour la force de caractère et l’exemple 
que vous représentez à mes yeux. J’espère que cette thèse vous rendra fiers. 

A toi, Cécile, merci pour la sérénité et le calme que tu apportes lors de nos réunions familiales 
qui j’espère redeviendront vite nombreuses. Notre complicité d’adolescente me manque. A toi 
Luke, même si nous ne nous comprenons pas toujours, j’admire la gentillesse et l’apaisement 
que tu reflètes. 

A toi Laurent, ta persévérance est pour moi un exemple. Malgré ton désamour pour la 
médecine, nous nous retrouvons sur beaucoup d’autres choses. Je suis si contente que 
Margaux soit là et j’ai hâte de te découvrir dans ce nouveau rôle. Merci Agathe pour ton 
humour et tes tartes à la praline. J’ai hâte de passer cet été à vos côtés. 

A Polo, j’espère que tu auras les yeux de ton père et l’intelligence de ta mère. 

A toute ma famille, pour ces moments précieux. Nous avons hâte de revenir dans la région 
pour les partager à nouveau. 

A mes grands-parents, je pense très souvent à vous, j’espère vous rendre fière d’où vous êtes. 

A Pascale, Philippe et Bérénice, merci pour votre accueil dans la famille avant même que je 
sois avec Charles et bien plus encore après. Sache, Pascale, qu’à chaque jeu d’équipe, je prie 
secrètement pour être dans ton équipe et ne pas me risquer aux somnolences récurrentes de 
Philippe. 

 

 

A mes amis de Lyon, 

A toi, Laurène, si j’en suis là aujourd’hui, c’est un peu grâce à toi. Merci pour toute la motivation 
que tu as sue me donner pendant nos études, pour ton humour et ton rire de hyène qui ont 
meublé nos pauses, pour cette presque collocation du destin, pour ces soirées à deux, pour 
ces discussions interminables. Merci pour cette amitié inimitable tout simplement. Cinq ans 
que nous ne vivons plus dans la même ville et pourtant j’ai toujours l’impression que tu 
partages mon quotidien. Merci à toute ta famille pour tous ces moments d’incruste toujours 
aussi géniaux.  

A toi, Livanah, j’aime le fait que depuis tant d’années, même si beaucoup de choses nous 
séparent, tu restes l’une des personnes les plus importantes de ma vie. 

A toi, Estelle, je ne compte plus les fous rires que nous avons eu, ni les pays que nous avons 
traversés ensemble. Merci pour ce franc parler et cette amitié inconditionnelle que j’aime tant.  

A toi, Marie-Alix, parce que tu resteras « Ma coloc », parce que nous n’avons pas besoin de 
beaucoup de mots pour se comprendre.  

A toi, Robin, je suis si heureuse que tu aies fini par te couper les cheveux ! J’ai hâte de revivre 
à tes côtés et à ceux de Brice, pour que tu me fasses découvrir tous ces nouveaux petits 
restos et ces évènements culturels, que, toi seul, connait. 
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A toi Servane, pour toutes ces années d’amitié, ta pétillance et ta bienveillance inégalables. 
Merci à Annouk d’être aussi parfaite. Tu n’es pas encore aussi toc-toc que ton père mais 
j’espère que tu deviendras aussi drôle. 

A toi, Laura. Tu sais aussi bien me donner toute l’amitié et la générosité qui te caractérisent 
tant, que le sarcasme que je mérite parfois. 

A toi Gaspard, pour ces chants tibétains. J’ai hâte que Georges sache parler, pour lui 
demander si réellement il les aime. 

A toi Nico DV, pour m’aider à supporter les baleines et ramener un peu de cérébralité dans 
nos conversations tous les quatre. Je te promets qu’un jour, nous irons en Argentine 

A toi Théo, faire des remerciements demande de l’investissement, alors MERCI. 

A toi Julia, merci pour ces 6 mois de coloc qu’on a adoré, pour ta façon de voir les choses, 
pour ta douceur et ta générosité. Hâte de faire des petits apéros tous les soirs à Saxe cet été! 

À Édouard, pour tous les sentiments que tu éveilles en moi : souvent du dégoût, beaucoup 
de rire par cet humour si particulier mais aussi parfois de l’admiration devant tant d’obstination 
pour des choses, qui me paraissent inutiles. Les caleçons ne sont pas tes amis, mais, moi, 
j’espère bien en rester une toute ta vie. 

A toi Pauline, parce que comme tu m’as dit un jour, on a quand même sacrément de la chance 
d’être belle sœur. Pour tous ces moments d’amitié en famille ou non et ces discussions de fin 
de soirée. 

A toi Louis, pour toutes ces années de soutien mutuel au CHA, ce mois sans solde à supporter 
Charles, ces soirées par millier et ces nombreux voyages, pour ce trio que l’on formé pendant 
des années, gravé à jamais ! 

A toi, Nicoco, pour tolérer toutes mes incrustes avec le sourire, pour faire des blagues toujours 
aussi pourries. Grâce à toi, Charles se désintéresse de jour en jour de moi, pour se consacrer 
à sa nouvelle passion : te battre aux échecs ! 

A Mélanie et Yéyé, merci pour m’avoir fait passer l’un des meilleurs étés de ma vie et pour 
toutes ces bêtises d’adolescent.  

A toi, Amaury, mon pilier de première année. Merci pour ton écoute et amitié. Même si les 
kilomètres nous éloignent, je suis toujours aussi friande des moments que nous passons 
ensemble. 

A toi, Tristan pour ces quelques mois de colocation, pour ces virées en Twingo, pour ces 
fameuses « Tristan ». 

A toi, Clémentine, pour ta spontanéité et ton air rêveur qui ne manquent cependant pas de 
nous remettre en place quand tu le juges bon. Merci pour défendre si bien la fragilité de 
Thomas. 

A Tommy, dont la ponctualité démesurée ne manquera pas de me rappeler la rigueur 
alsacienne. Jamais, plus, je te le dis, nous ne commencerons une partie de pétanque sans en 
avoir délimité le terrain.   

A Morgane et Nico, pour ces t-shirts le 100 de la veine, pour ces deux incrustes à Arcachon 
et parce que, oui, Morgane je continuerai à t’inviter le samedi soir, sans raison. 

A toi Claire, j’aime ton rire et la simplicité que tu incarnes malgré la complexité de ton 
caractère. 
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A vous l’équipe des skieuses de l’extrême, Caro, Glawdys, Marie, Flavie, Tamak, merci pour 
cette semaine de folie, j’espère remettre ça encore des années. 

A Béni, Clémy et Margaux, Mathi, Maiss, Kelly, Adrien, Lauren, Marin, Caro, Brosset, 
Vincent et à tous les autres. 

 

A mes amis de Strasbourg, 

A toi Nassim, pour ces débuts de discussion timides en réa poly qui se sont vite transformées 
en grande amitié et en discussions assumées sans aucun tabou. Merci pour tous ces 
traquenards, toutes ces soirées, tes avis tranchés, tes élans de motivation et ce magnifique 
« suicide » de tableau. 

A toi Sébastien, merci pour ce coup de cœur que tu as orchestré en moi en Corse. Pour l’ami 
que tu es devenu par la suite, pour savoir toujours si bien nous recevoir chez toi et pour toutes 
ces très belles soirées. Je regrette que vous ne soyez pas là pour nos six derniers mois. 

A vous, Hélène et Charles. A vos côtés tout est si simple et les moments sont toujours tant 
agréables que nous en redemandons souvent.  

A Anaïs, pour nos discussions lyonnaises, nos envies de ski dès les premières baisses de 
température, nos apéros sur ta terrasse pendant ces quatre années! Hâte de nos sessions ski 
de rando dans les Alpes ! 

A toi Alexia, pour m’avoir permis de rencontrer la vraie Alexia, remplie de générosité et de 
bienveillance. Merci pour m’aider à essayer d’éduquer Tchoupi. 

A toi Magretta, pour m’avoir mise tout de suite à l’aise en réa poly. Pour ta douceur, ton 
humour et ton amitié. 

A Julie, pour ces longues discussions et toutes ces pool party chez Martine. 

A vous Quentin et Mathilde, parce qu’avec Mathilde, on redécouvre tous un peu la neige. 
Pour ce déménagement et cette sombre histoire de clefs que nous aurons mise plusieurs 
années à comprendre.  

A vous, Alex et Pauline, j’ai hâte de venir vous rendre visite dans le pays basque ! 

=!+0;:Q!T.0#!*1!%T.)*1)$&*$Q!*1!X.))(!+0R(0#!(*!21!#&[0(0#!R$'&512(!Z0(!*0!RS1%!*#1)%R&%(W 

A mes cointernes : Matthieu, Mathilde, Pierre, Jean-Baptiste, Charlotte… Merci à la Team T1 
que je suis triste d’avoir rencontrée si tard. 

Merci à toutes les équipes médicales et paramédicales qui m’ont élevée et accompagnée dans 
l’anesthésie-réanimation. 

 

 

Enfin à toi Charles, parce que vivre avec toi c’est assister à un one-man-show presque 
quotidiennement, parce que depuis plus de 7 ans tu restes mon meilleur ami, parce que sans 
toi, je ne sais pas si cette thèse aurait été finie à temps, parce que tu m’as suivi dans toutes 
mes envies (presque) sans râler, parce que j’ai hâte de partager nos prochaines aventures 
ensemble, je t’aime. 

Alice!
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2S0*&2&%1*&.)!'S0)!%&R021*(0#!'S68<!%.&*!()>&%1[$(Q!()!T1#*&502&(#!'1)%!21!T+1%(!T#$5.5(!'S0)!

T#.[#1RR(!'(!/.#R1*&.)!()!$5+.51#'&.[#1T+&(W!:S10*#(%!$*0'(%!%.)*!]!#$12&%(#!T.0#!R.)*#(#!

Z0(!21!%&R021*&.)!1TT.#*(!0)!X$)$/&5(!'&#(5*!T.0#!2(!T1*&()*!.0!T.0#!21!%.5&$*$W!

.'!$% /+#L$%K! b5+.[#1T+&(! *#1)%3.(%.T1+[&())(! n68<iQ! %&R021*&.)Q! =)(%*+$%&(3

#$1)&R1*&.)!(*!R$'(5&)(!T$#&.T$#1*.&#(Q!T#.[#1RR(!'(!/.#R1*&.)!

! !
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FI!

!"! 1-023-/'*4'*&56783./$98-'*2/$:0;<0398$.-'::'**

@1!*(5+)&Z0(!'(!2S$5+.[#1T+&(!/1&*!%.)!1TT1#&*&.)!()!NMIGQ!2.#%Z0S0)!51#'&.2.[0(!%0$'.&%Q!DW!

6'2(#Q!'$5.0>#(!5.RR()*!*#1)%/.#R(#!0)!'$*(5*(0#!]!02*#1%.)%!12.#%!0*&2&%$!T.0#!21!#(5+(#5+(!

'(!'$/10*%!'1)%!2(%!122&1[(%!R$*122&Z0(%nNiW!@1!T.%&*&.)!'(%!'&//$#()*(%!&)*(#/15(%!#()5.)*#$(%!

T1#! 2(! /1&%5(10! 'S02*#1%.)%! T(0*! $[12(R()*! u*#(! #(*#1)%5#&*(! '1)%! 2(! *(RT%Q! 5(! Z0&! T(#R(*!

'S.X%(#>(#! 21! 5&)$*&Z0(! '(! R.0>(R()*%! $>()*0(2%W! ?(! T#(R&(#! R.'(Q! 1TT(2$! vR.'(! 84w!

n8(RT%! x! 4.0>(R()*i! (%*Q! '(T0&%! 2(%! '$X0*%! '(! 2S$5+.[#1T+&(! (*! U0%Z0S]! 5(! U.0#Q! *#,%!

21#[(R()*!0*&2&%$!()!51#'&.2.[&(!T.0#!$>120(#!21!5&)$*&Z0(!'(%!R.0>(R()*%!'(%!T1#.&%!(*!'(%!

>12>(%!51#'&1Z0(%W!D2!/10'#1Q!5(T()'1)*Q!1**()'#(!Z0(2Z0(%!1))$(%!1>1)*!Z0(!5(!51T*(0#!84!

%.&*! 1%%.5&$!]!0)(! %.)'(!f%.T+1[&())(!T1#! @Wc#1Y&)!()!NMKJQ! 5+(Y!'(%!T1*&()*%! $>(&22$%!

5.RR(! T#(R&,#(! $>1201*&.)! 51#'&1Z0(nFiW! 6)/&)Q! 5S(%*! %(02(R()*! ()! NMLOQ! 10! \1T.)Q! Z0(!

2S$5+.[#1T+&(! *#1)%3.(%.T+1[&())(! n68<i! (%*! &)*#.'0&*(! T.0#! 21! T#(R&,#(! /.&%! ()! %122(!

'S.T$#1*&.)nGiW!:,%!2.#%Q!21!*(5+)&Z0(!'(!2S68<!)S1!5(%%$!'(!%(!T(#/(5*&.))(#!1>(5!2S1TT1#&*&.)!

T#.[#(%%&>(!'(!).0>(22(%!*(5+).2.[&(%!$5+.[#1T+&Z0(%!*(22(%!Z0(!2(!R.'(!:.TT2(#!5.)*&)0Q!

:.TT2(#!T02%$!.0!:.TT2(#!5.02(0#W!@(%!%.)'(%!'S68<!%.)*!T#.[#(%%&>(R()*!'(>()0(%!'(%!

%.)'(%!R02*&T21)%!1>(5!21!T.%%&X&2&*$!'S.X*()&#!0)(!&R1[(#&(!*#&'&R()%&.))(22(!()!*(RT%!#$(2nHiW!

@1!>.&(!*#1)%3f%.T+1[&())(!1!&)&*&12(R()*!$*$!'$>(2.TT$(!'1)%!2(!X0*!'(!R.)&*.#(#!21!/.)5*&.)!

51#'&1Z0(!%1)%![u)(#!21!5+&#0#[&(!'0#1)*!2(%!&)*(#>()*&.)%nGiW!6)!(//(*Q!(22(!%S1'1T*(!*#,%!X&()!

]!21!%&*01*&.)!'(%!R121'(%!&)*0X$%Q!Z0(!5(!%.&*!()!%122(!'S.T$#1*&.)!.0!()!#$1)&R1*&.)W!:(!T20%Q!

(22(! .//#(! '(%! &R1[(%! %.0>()*! T20%! %&RT2(%! ]! .X*()&#! (*! '(! R(&22(0#(! Z012&*$! Z0(! 21! >.&(!

*#1)%*+.#15&Z0(nNiW!

! !=$:2$.'0*4'*&5>#?*@*

"1#!%1!>&%&.)!'&#(5*(!'(! 2S1)1*.R&(!(*!'(%!R.0>(R()*%!51#'&1Z0(%Q! 2S68<!%S(%*!T(0!]!T(0!

&RT.%$(!5.RR(! 21! *(5+)&Z0(!'(!5+.&`!T.0#! 2S(`1R()! /.)5*&.))(2!'0!5f0#!()!5.)*&)0W!622(!

%S(%*!#$>$2$(!u*#(!21!*(5+)&Z0(!21!T20%!#1T&'(!(*!21!T20%!/&1X2(!T.0#!'&1[).%*&Z0(#!21!T20T1#*!'(%!

T#.X2,R(%!+$R.'V)1R&Z0(%!T(#3!(*!T.%*3.T$#1*.&#(%nIiW!



)

FJ!

@S68<!1TT1#1y*!5.RR(!0)!5.RT2$R()*!]!2S$5+.[#1T+&(!*#1)%3*+.#15&Z0(!n688iW!622(!T(#R(*!

0)(!$*0'(!1)1*.R&Z0(!(*! /.)5*&.))(22(!'(! 2S()%(RX2(!'(%!%*#05*0#(%!51#'&1Z0(%Q!(*! 1!T.0#!

T#&)5&T12! 1>1)*1[(! 0)(! R(&22(0#(! >&%012&%1*&.)! '(%! 51>&*$%! 51#'&1Z0(%Q! (*! ).*1RR()*! '(!

2S.#(&22(**(![105+(Q!'0!/1&*!'(!21!T#.`&R&*$!()*#(!2Sf%.T+1[(!(*!21!T1#*&(!T.%*$#&(0#(!'0!5f0#W!

=&)%&Q!(22(!T(#R(*!'(!%S1//#1)5+&#!'(%!%*#05*0#(%!*+.#15&Z0(%!2&R&*1)*!21!/()u*#(!15.0%*&Z0(!()!

688nJiW!"1#!1&22(0#%Q!'(!T1#!2(%!+10*(%!#$%.20*&.)%!(*!2S1%T(5*!R02*&T21)!'(%!%.)'(%Q!(22(!T(#R(*!

0)(!Z012&*$!'S&R1[(!&)$[12$(!'1)%!2(!'.R1&)(!'(!2S$5+.[#1T+&(!51#'&1Z0(W!!

!

#

K3?5%(#L#M+,?(#+/".%,".#CN#0('#+/5B(+(".'#$2D'3E5('#(.#*5#+/.(5%#"5+&%3E5(#*O5"(#'/"*(#*O!PQ##

RN#0,#*3%().3/"#*('#$0,"'#*(#)/5$(#'(0/"#0,#$%/?%(''3/"#*(#0,#'/"*(#*O!PQ#*,"'#0OG'/$2,?(#

!

! A3:2/';-:4-7$2-3:0*4'*&5>#?*@*

@S68<! (%*! 0)! (`1R()! %(R&3&)>1%&/! (*! 5.RT.#*(! '1)%! 5(! 5.)*(`*(! '(%! 5.)*#(3&)'&51*&.)%!

1X%.20(%!Z0S&2!5.)>&()*!'(!#(5+(#5+(#!1>1)*!*.0*![(%*(nNi-!!



)

FK!

•! =)*$5$'()*%!'&[(%*&/%!-!%*$).%(Q!'&>(#*&502(!.0!*0R(0#!'(!2Sf%.T+1[(Q!15+121%&(Q!

%52$#.'(#R&(Q! 5+&#0#[&(! .(%.3[1%*#&Z0(! #$5()*(Q! T(#/.#1*&.)! [1%*#&Z0(! .0!

f%.T+1[&())(!j!!

•! =)*$5$'()*%!'(!#1'&.*+$#1T&(!R$'&1%*&)12(!j!

•! @$%&.)%!&)%*1X2(%!'(!21!5.2.))(!5(#>&512(!j!

•! E$R1*$R,%(!R1%%&>(!j!

•! 8#1&*(R()*!1)*&5.1[021)*!n5.)*#(3&)'&51*&.)!#(21*&>(iW!

?(%!5.)*#(3&)'&51*&.)%!$51#*$(%Q!21!R.#*12&*$!(*!21!R.#X&'&*$!2&$(%!]!2h68<!%.)*!*#,%!/1&X2(%W!@(%!

5.RT2&51*&.)%!n215$#1*&.)%!f%.T+1[&())(%!U0%Z0S]!21!T(#/.#1*&.)!f%.T+1[&())(Q!%1&[)(R()*Q!

'.02(0#%!5(#>&5.3*+.#15&Z0(%zi!%.)*!(%*&R$(%!()*#(!OWF!]!OWKqnKiW!

+"! BC9$72*4'*&5>#?*

! >:*78-/(/.-'*7$/4-$D('**

:(T0&%!%.)! &)*#.'05*&.)!'1)%! 2(%!%122(%!'S&)*(#>()*&.)Q! 21!T.T021#&*$!'(! 2S68<!)S1!5(%%$!'(!

%S155#.&*#(!'1)%! 2(%! %122(%!'(!5+&#0#[&(! 51#'&1Z0(W!@(%!%.5&$*$%! %1>1)*(%!.)*! 5.RR()5$!]!

#(5.RR1)'(#! 2S68<! 5.RR(! R.)&*.#1[(! +$R.'V)1R&Z0(! '(T0&%! 2(! R&2&(0! '(%! 1))$(%!

NMMOnLiW!=0!5.0#%!'S0)(!&)*(#>()*&.)!'(!5+&#0#[&(!51#'&1Z0(Q!2S0*&2&%1*&.)!'(!2S68<!(%*!'(>()0(!

&)'&%T()%1X2(!'1)%!0)!*#&T2(!X0*nNi-!

•! ?.)/&#R(#!(*!T#$5&%(#!2(!'&1[).%*&5!T#$.T$#1*.&#(!j!

•! :$*(5*(#! '(! ).0>(22(%! T1*+.2.[&(%!Z0&! R.'&/&(#1&()*! 21! %*#1*$[&(! .T$#1*.&#(! (*!

1)(%*+$%&Z0(!j!

•! b>120(#!2(!#$%02*1*!'(!21!5.##(5*&.)!5+&#0#[&512(W!

622(!5.)*#&X0(!1&)%&!]!21!X.))(!#$12&%1*&.)!'(!21!5+&#0#[&(!51#'&1Z0(!10!R.V()!'S&R1[(%!T.0>1)*!

u*#(!T1#*1[$(%!()!'&#(5*!1>(5!2(!5+&#0#[&()Q!%1)%![u)(#!21!5+&#0#[&(W!62*Y%5+&[!(*!%.)!$Z0&T(!

R.)*#,#()*!'1)%!0)(!1)12V%(!#$*#.%T(5*&>(!1221)*!'(!NMMO!]!FOOI!%0#!NF!IJJ!T1*&()*%Q!Z0(!

2S68<!T(#.T$#1*.&#(! &)/20()5(! 2(%! '$5&%&.)%! 5+&#0#[&512(%! 51#'&1Z0(%! 5+(Y! T20%! '(! Mq!'(%!



)

FL!

T1*&()*%Q! 1>(5! 2(! T20%! [#1)'! &RT15*! .X%(#>$! 5+(Y! 2(%! T1*&()*%! X$)$/&5&1)*! '(! T#.5$'0#(%!

5.RX&)$(%! '(! T.)*1[(! 1.#*.35.#.)1#&()! n"=?i! (*! '(! >12>(nMiW! 6)! FONOQ! 2S=%%.5&1*&.)!

60#.T$())(!'Sb5+.51#'&.[#1T+&(! n6=6i!5.)/&#R(!Z0(! 2S68<!1TT1#1y*!)$5(%%1&#(!5+(Y! *.0%!

2(%!T1*&()*%!1'02*(%!Z0&!X$)$/&5&()*!'S0)(!5+&#0#[&(!51#'&1Z0(!.0!'(%!&)*(#>()*&.)%!'(!2S1.#*(!

*+.#15&Z0(!%.0%!1)(%*+$%&(![$)$#12(nNOiW!6)!FONHQ!'(%!#(5.RR1)'1*&.)%!5.RT2$R()*1&#(%!

>&()'#.)*!1TT0V(#!21!)$5(%%&*$!'S0)!R.)&*.#1[(!T(#.T$#1*.&#(!T1#!68<!2.#%!'(%!T#.5$'0#(%!

T1#!51*+$*$#&%R(!n8=CDQ!84CDQ!/(#R(*0#(!'(!c<"inNNiW!

=&)%&Q!10U.0#'S+0&!]!9*#1%X.0#[Q!0)(![#1)'(!T1#*&(!'(%!T#.5$'0#(%!5+&#0#[&512(%!51#'&1Z0(%!

&)>1%&>(%!(*!R&)&3&)>1%&>(%!%.)*!(`$50*$(%!%.0%!5.0>(#*!'S0)(!%0#>(&221)5(!T1#!68<Q!#$12&%$(!

T1#!2(%!1)(%*+$%&%*(%3#$1)&R1*(0#%W!

! >:*78-/(/.-'*:3:*7$/4-$D('*

@S1TT1#&*&.)!'(!2S68<!()!5+&#0#[&(!).)!51#'&1Z0(!#(R.)*(!]!NMLG!2.#%Z0(!?055+&1#1!(*!%.)!

$Z0&T(!1>1&()*!'$5#&*!%.)!0*&2&%1*&.)!T.0#!21!'$*(5*&.)!'S(RX.2(%![1Y(0`!()!)(0#.5+&#0#[&(nNFiW!

"20%![$)$#12(R()*Q!2S&)'&51*&.)!'(!2S68<!T(#!.T$#1*.&#(!T#()'!T215(!'1)%!2(%!&)*(#>()*&.)%!.{!

0)(! &)%*1X&2&*$! +$R.'V)1R&Z0(! %$>,#(! T.0##1&*! 5.RT#.R(**#(! 2(%! /.)5*&.)%! 51#'&1Z0(Q!

T02R.)1&#(!.0!)(0#.2.[&Z0(nNGiW!!

:(!T1#!%1!/15&2&*$!'(!#$12&%1*&.)!(*!2S1X%()5(!'(![u)(!5+&#0#[&512(Q!21!9.5&$*$!60#.T$())(!'(!

?1#'&.2.[&(!n69?i!#(5.RR1)'(!2S68<!T(#.T$#1*.&#(!5.RR(!.0*&2%!'(!R.)&*.#1[(!5+(Y!*.0*!

T1*&()*!T#$%()*1)*!0)(!&)%*1X&2&*$!+$R.'V)1R&Z0(!T(#%&%*1)*(!&)(`T2&Z0$(Q!%&!0)(!+VT.`$R&(!

T#.2.)[$(!%0#>&()*!.0!()5.#(!%&!'(%!%&[)(%!'S&%5+$R&(!RV.51#'&Z0(%!1TT1#1&%%()*nNGiW!!

6)! )(0#.5+&#0#[&(Q! 2S68<! (%*! #(5.RR1)'$(! 2.#%Z0(! 21! '$*(5*&.)! 'S(RX.2&(! [1Y(0%(! (%*!

)$5(%%1&#(nNGiW!

6)!5+&#0#[&(!'(!*#1)%T21)*1*&.)!+$T1*&Z0(Q!2S68<!(%*!]!5.)%&'$#(#!1/&)!'S$>120(#!2(%!T#(%%&.)%!

'(!#(RT2&%%1[(!'0!5f0#![105+(nNGiW!!



)

FM!

6)/&)Q!()!5+&#0#[&(!>1%5021&#(Q!2.#%!'(!5+&#0#[&(%!]!+10*!#&%Z0(!1%%.5&$(!]!0)(!5.#.)1#.T1*+&(Q!

2S68<!T.0##1&*!u*#(!X$)$/&Z0(!T.0#!21!%0#>(&221)5(!(*!2S$>1201*&.)!'(!21!/.)5*&.)!51#'&1Z0(!nNOiW!

=&)%&! 0*&2&%$(! ]! X.)! (%5&()*Q! 2S68<! T(#! .T$#1*.&#(! *#.0>(! %1! T215(! '1)%! X.)! ).RX#(! '(!

%&*01*&.)%!5+&#0#[&512(%!%.&*!1/&)!'(!'&1[).%*&Z0(#!0)(!5.RT2&51*&.)!T(#!T#.5$'0#(Q!%.&*!1/&)!'(!

R.)&*.#(#!2(%!/.)5*&.)%!51#'&1Z0(Q!T02R.)1&#(!(*!)(0#.2.[&Z0(!2.#%!'(!5+&#0#[&(%!%T$5&/&Z0(%W!

! >:*/6$:-C$2-3:*

@S$5+.51#'&.[#1T+&(!/.0#)&*!'(%!&)/.#R1*&.)%!()!*(RT%!#$(2!10!5+(>(*!'0!T1*&()*Q!5(!Z0&!()!/1&*!

21!R$*+.'(!'(!5+.&`!T.0#!2h$>1201*&.)!51#'&1Z0(!()!%(#>&5(!'(!#$1)&R1*&.)nNHiW!=5*0(22(R()*Q!

2(%!%.5&$*$%!'(!%.&)%!&)*()%&/%!'0!R.)'(!()*&(#!#(5.RR1)'()*!'h&)520#(!2h$5+.51#'&.[#1T+&(!

5&X2$(!'1)%!21!/.#R1*&.)!'(%!R$'(5&)%!'(%!%.&)%!&)*()%&/%nNIxNKiW!

<0*#(! 2(%! &)'&51*&.)%! T(#.T$#1*.&#(%! '(! R.)&*.#1[(! +$R.'V)1R&Z0(Q! '(! ).RX#(0%(%!

%&*01*&.)%!()!#$1)&R1*&.)!)$5(%%&*()*!0)(!$>1201*&.)!T1#!68<W!6)!(//(*Q!5(**(!'(#)&,#(!T#()'!

*.0*(! %1! T215(! '1)%! 21! >&%012&%1*&.)! '(! %*#05*0#(%! T.%*$#&(0#(%!n.#(&22(**(! [105+(Q! >(&)(%!

T02R.)1&#(%! (*! >12>(! R&*#12(iQ! '(%! T#.*+,%(%! >12>021&#(%Q! '(%! 2$%&.)%! /&)(%! n()'.51#'&*(Q!

1*+$#.R(!1.#*&Z0(Q!'&%%(5*&.)Q!1TT()'&5(!10#&5021&#(![105+(i!(*!T.0#!21!#(5+(#5+(!'(!510%(!

'(! 51#'&.T1*+&(! (RX.2&[,)(nNOiW! @S&RT15*! *+$#1T(0*&Z0(! '(! 2S68<! ()! %&*01*&.)!

'S+$R.'V)1R&Z0(!&)%*1X2(!1!$*$!$*0'&$!T1#!E_**(#R1))!(*!%.)!$Z0&T(!()!FOOHW!@S0*&2&%1*&.)!'(!

2S68<!1TT.#*1&*!0)!5+1)[(R()*!*+$#1T(0*&Z0(!'1)%!NOq!]!JMq!%(2.)!2(%!T1*&()*%!(*!2(!*VT(!

'(!%.&)%! &)*()%&/%nNHiW!@S6=6! #(5.RR1)'(! 2S0*&2&%1*&.)!'(! 2S68<!5+(Y! 2(%!T1*&()*%!()!%.&)%!

&)*()%&/%!T.0#! 2(%Z0(2%!0)(!T(#*0#X1*&.)!+$R.'V)1R&Z0(!%$>,#(!(%*!T#$%()*(!(*!)(!#$T.)'!

T1%!10!*#1&*(R()*!&)%*10#$!.0!T.0#!'(%!T1*&()*%!5+(Y!Z0&!2S$>1201*&.)!T1#!>.&(!*#1)%*+.#15&Z0(!

)S(%*!T1%!%0//&%1)*(nNOiW!!

"20%! #$5(RR()*! 2(%! 1%%&%*1)5(%! 51#'&1Z0(%! T#())()*! 0)(! T215(! T#$T.)'$#1)*(! '1)%! 2(!

*#1&*(R()*!'0!5+.5!51#'&.[$)&Z0(!(*! 2S68<!%S1>,#(!u*#(! &)'&%T()%1X2(!10!%0&>&!'(%!T1*&()*%!

1>(5!5(%!'&%T.%&*&/%!'S1%%&%*1)5(%!51#'&1Z0(%!(*!21!#(5+(#5+(!'(!5.RT2&51*&.)%!n*+#.RX.%(!.0!

*1RT.))1'(iW!!



)

GO!

6)/&)Q!'(>1)*!2S10[R()*1*&.)!'0!).RX#(!'(!*#1)%T21)*1*&.)%!51#'&1Z0(%!(*!T02R.)1&#(%Q!2S68<!

1!*#.0>$!0)(!T215(!T#$T.)'$#1)*(!T.0#!2S$>1201*&.)!'0![#(//.)!(*!2(%!'V%/.)5*&.)%!T#&R1&#(%!

'1)%!0)(!T#.5$'0#(!.{!2(%!5.RT2&51*&.)%!T.%*3.T$#1*.&#(%!%.)*!5.0#1)*(%nNLiW!

A"! ,3/C$2-3:*$72('&&'*':*>#?*93(/*&'0*$:'02860-02'0;/6$:-C$2'(/0*

@S68<!1TT1#1&*!'.)5!5.RR(!0)!R.V()!'(!R.)&*.#1[(!+$R.'V)1R&Z0(!%(R&3&)>1%&/Q!(%%()*&(2!

'1)%! 2(! '.R1&)(! '(! 2S1)(%*+$%&(3#$1)&R1*&.)W! @S68<! (%*! 5.RT2$R()*1&#(%! ]! 'S10*#(%!

*(5+)&Z0(%!T20%! &)>1%&>(%! 5.RR(! 2(! 51*+$*$#&%R(!51#'&1Z0(nNMiW!?(T()'1)*Q! 2h68<!(%*! 0)!

(`1R()!$5+.[#1T+&Z0(!1>(5Q!T1#!'$/&)&*&.)!2(!X&1&%!'Su*#(!.T$#1*(0#3'$T()'1)*W!:(!T20%Q!2S68<!

'(R1)'(! 0)(! 5.))1&%%1)5(! 1TT#./.)'&(! '(! 2h1)1*.R&(! 51#'&1Z0(! *#&'&R()%&.))(22(! (*! 0)(!

(`T$#&()5(! '1)%! 2h&)*(#T#$*1*&.)! '(%! &R1[(%W!6)! (//(*Q! &2! (`&%*(! '(0`! 5.RT.%1)*(%! 2.#%! '(!

2S1TT#()*&%%1[(!'(!2S$5+.51#'&.[#1T+&(!5.RT#()1)*!'S0)(!T1#*!2S1TT#$5&1*&.)!*#&'&R()%&.))(22(!

'(! 21! T.%&*&.)! 1)1*.R&Z0(! '0! 5f0#! (*! 'S10*#(! T1#*Q! 21! '(`*$#&*$! *(5+)&Z0(! #(Z0&%(! T.0#!

R1)&T02(#!21!%.)'(!1/&)!'(![$)$#(#!'(%!&R1[(%!$5+.51#'&.[#1T+&Z0(%!'(!X.))(!Z012&*$nFOiW!

8#1'&*&.))(22(R()*Q!5(%!5.RT$*()5(%!%.)*!15Z0&%(%!T1#!0)(!/.#R1*&.)!T#1*&Z0(!#$T$*&*&>(!(*!

%0T(#>&%$(nFNiW!g&()!Z0(! 2(!).RX#(!'h(`1R()%!]!(//(5*0(#!T.0#!1**(&)'#(!0)(!5.RT$*()5(!

%0//&%1)*(!()!2h68<!)(!%.&*!T1%!*#,%!$2(>$Q!21!/.#R1*&.)!(%*!()5.#(!*#.T!#(%*#(&)*(!10`!&)*(#)(%!

T.0>1)*!155$'(#!10`!Z0(2Z0(%!%(#>&5(%!.{!2S68<!(%*!0*&2&%$(!'(!/1d.)!Z0.*&'&())(!1>(5!'(%!

/.#R1*(0#%!Z012&/&$%W!

6)! c#1)5(Q! 15*0(22(R()*Q! 21! /.#R1*&.)! 21! T20%! 521%%&Z0(! 'S$5+.51#'&.[#1T+&(! #(Z0&(#*!

2S&)%5#&T*&.)!]!'(%!'&T2^R(%!0)&>(#%&*1&#(%!5.RT2$R()*1&#(%!T1V1)*%W!!

:0#1)*!2S&)*(#)1*!'S1)(%*+$%&(3#$1)&R1*&.)Q!T(0!'(!T#.[#1RR(%!&)*,[#()*!0)(!/.#R1*&.)!2&$(!]!

2S68<W!@S(`T$#&()5(!()!/&)!'S&)*(#)1*!%(!#$%0R(!%.0>()*!]!0)!).RX#(!2&R&*$!'S68<!#$12&%$(%!

2.#%!'(%!#1#(%!%*1[(%!&)*$[#1)*!5(**(!*(5+)&Z0(!10!Z0.*&'&()W!

=&)%&Q!'1)%!).*#(!$*0'(Q!).0%!1>.)%!&R1[&)$!0)(!/.#R1*&.)!]!2S68<!%S&)*$[#1)*!',%!2(!'$X0*!'(!

21! /.#R1*&.)! '(%! &)*(#)(%! '0! :&T2^R(! 'Sb*0'(%! 90T$#&(0#(%! 'S=)(%*+$%&(3! 7$1)&R1*&.)! (*!

4$'(5&)(! T$#&<T$#1*.&#(! n:69a=74<i! '(! 9*#1%X.0#[! T0&%! '0! B#1)'! 6%*! 1/&)! '(! 2(0#!



)

GN!

T(#R(**#(!0)!1TT#()*&%%1[(!5.)*&)0!'0#1)*!2(%!H!1))$(%!'S&)*(#)1*W!?(T()'1)*Q!21!/.#R1*&.)!

()! 68<! (%*! %.0>()*! ()*#1>$(! T1#! 2(%! 5.)*#1&)*(%! '(! *(RT%! '1)%! 2(%! #$1)&R1*&.)%! *#,%!

/#$Z0()*$(%Q!2(!).RX#(!2&R&*$!'(!51%!1TT#.T#&$%!(*!2(!R1)Z0(!'h()%(&[)1)*%!(`T$#&R()*$%W!:(!

T20%Q!&2!(%*!21#[(R()*!#(5.))0!Z0(!2h()>&#.))(R()*!%*#(%%1)*!'(!21!%122(!'h.T$#1*&.)!(*!5.)*#1&)*!

'1)%! 2(! *(RT%! 1>(5! '(%! &)%*#05*(0#%! &RT2&Z0$%! '1)%! '(!R02*&T2(%! *|5+(%! '&1[).%*&Z0(%! (*!

*+$#1T(0*&Z0(%! )h(%*! T1%! 0)! 2&(0! .T*&R12! T.0#! ()%(&[)(#! 10`! '$X0*1)*%! '(! ).0>(22(%!

5.RT$*()5(%!5.[)&*&>(%!(*! *(5+)&Z0(%!5.RT2(`(%W!6)/&)Q! 21!#$12&%1*&.)!'S68<!]!'(%!/&)%!'(!

/.#R1*&.)! (%*! %.0>()*! (`520(! T1#! 2(! 51#15*,#(! &)>1%&/! (*! 2(%! #&%Z0(%! 1%%.5&$%! ]! 5(**(!

T#.5$'0#(nFNiW!!

A.*#(!$*0'(!%S&)%5#&*!'.)5!'1)%!0)!X0*!'S1R$2&.#1*&.)!*(5+)&Z0(!(*!'&1[).%*&Z0(!'S0)(!T#1*&Z0(!

$5+.51#'&.[#1T+&(Q!1TT1#1&%%1)*!5.RR(!(%%()*&(22(!'1)%!T20%&(0#%!'.R1&)(%!()!1)(%*+$%&(3

#$1)&R1*&.)Q!R1&%!&)%0//&%1RR()*!R1&*#&%$(!T1#!'(!/0*0#%!T#1*&5&()%W!!

:,%! 2.#%Q! 0)(! /.#R1*&.)! T1#! %&R021*&.)! +10*(3/&'$2&*$! (%*! ]! 5.)%&'$#(#! 5.RR(! 0)(! >.&(!

'S1TT#()*&%%1[(!]!T#&>&2$[&(#!T(#R(**1)*!'(!%S1//#1)5+&#!'(!21!Z01%&3*.*12&*$!'(%!()*#1>(%!]!21!

T#1*&Z0(!'(!2S68<!T.0#!2(%!1TT#()1)*%W!

E"! 1-023-/'*4'*&$*0-C(&$2-3:*

6)!FONFQ!2SE=9!'$/&)&*!21!%&R021*&.)!5.RR(!}!2S0*&2&%1*&.)!'S0)!R1*$#&(2!n5.RR(!0)!R1))(Z0&)!

.0!0)!%&R021*(0#!T#.5$'0#12iQ!'(!21!#$12&*$!>&#*0(22(!.0!'S0)!T1*&()*!%*1)'1#'&%$Q!T.0#!#(T#.'0&#(!

'(%!%&*01*&.)%!.0!'(%!()>&#.))(R()*%!'(!%.&)%Q!T.0#!()%(&[)(#!'(%!T#.5$'0#(%!'&1[).%*&Z0(%!

(*!*+$#1T(0*&Z0(%!(*!T(#R(**#(!'(!#$T$*(#!'(%!T#.5(%%0%Q!'(%!%&*01*&.)%!52&)&Z0(%!.0!'(%!T#&%(%!

'(!'$5&%&.)!T1#!0)!T#./(%%&.))(2!'(!%1)*$!.0!0)(!$Z0&T(!'(!T#./(%%&.))(2%!~nFFiW!

@1!T#(R&,#(!%&R021*&.)!#(5()%$(!'1)%!2(!R.)'(!R$'&512!#(R.)*(!10!�CDD,R(!%&,52(Q!2.#%Z0(!

Z0S0)(!%1[(3/(RR(Q!41'1R(!'(!?.0'#1V!()*#(T#()'!0)! 2.)[!>.V1[(!'(!FI!1)%!]! *#1>(#%!

*.0*(!21!c#1)5(Q!10!5.0#%!'0Z0(2!(22(!>1!()%(&[)(#!2h1#*!'(!2S155.05+(R()*W!622(!(RT.#*(!1>(5!

(22(!0)!%&R021*(0#!1)1*.R&Z0(Q!5#$$!T1#!%(%!T#.T#(%!%.&)%!-!0)!R1))(Z0&)!'(!).0>(103)$!#(2&$!



)

GF!

10! 5.#'.)! .RX&2&512! (*! 10! T215()*1! 1)1*.R&Z0(W! <)! (%*&R(! Z0(! T20%! '(! HOOO! R1*#.)(%!

#(5(>#.)*!21!/.#R1*&.)!(*!Z0(!21!R.#*12&*$!&)/1)*&2(!'&R&)0(#1!T1#!21!%0&*(nFGiW!!

?(T()'1)*Q!5(!)S(%*!Z0S10!5.0#%!'(%!'(#)&,#(%!'$5())&(%!Z0(!2(%!%&R021*(0#%!5.))1&%%()*!0)!

'$>(2.TT(R()*!5.)%&'$#1X2(!1>(5!2S1>,)(R()*!'(!2S,#(!&)/.#R1*&Z0(W!6)!(//(*Q!2S(`&[()5(!'(!

Z012&*$!'(!T20%!()!T20%!T#(%%1)*(Q!21!5#1&)*(!'0!#&%Z0(!&1*#.[,)(!T.0#!2(%!T1*&()*%!(*!'(!%(%!

&RT2&51*&.)%! 2$[12(%Q! 21! '&R&)0*&.)! '0! *(RT%! '(! *#1>1&2! (*Q! '.)5Q! 2S(`T$#&()5(! Z0&! 20&! (%*!

1%%.5&$(Q! (*! 2(%! 2&R&*1*&.)%! *.0U.0#%! T20%! $*#.&*(%! Z0S&RT.%(! 2S$*+&Z0(Q! %.)*! ]! 2S.#&[&)(! '0!

'$>(2.TT(R()*!'(!21!%&R021*&.)!()!R$'(5&)(!(*!'(!21!T215(!5#.&%%1)*(!Z0S(22(!.550T(!'1)%!

2S()%(&[)(R()*nFHiW!!

=&)%&Q!5S(%*!'1)%!2(%!'.R1&)(%!).)!R$'&510`!Z0(!%S(%*!&)&*&12(R()*!'$>(2.TT$!2S()%(&[)(R()*!

T1#!%&R021*&.)!(*Q!T20%!T1#*&502&,#(R()*Q!'1)%!2(%!'.R1&)(%!'(!2S1$#.)10*&Z0(Q!'(!21!R1#&)(Q!'(!

2S&)'0%*#&(!)052$1&#(Q!.0!()5.#(!'(!2S1#R$(W!

6)!'(+.#%!'(! 21! #(T#.'05*&X&2&*$!'(! 2S(`(#5&5(!(*! 2S1TT#()*&%%1[(!'(! 21![(%*&.)!'0!%*#(%%Q! 21!

%&R021*&.)! T(#R(*! 0)(! /.#R1*&.)! 10`! T#.5$'0#(%! 'S0#[()5(! (*! 0)! ()*#1y)(R()*! '1)%! '(%!

%&*01*&.)%!1*VT&Z0(%W!"1#!1&22(0#%Q! 5(%!(`(#5&5(%!%.)*! #$12&%$%!1>(5!'(%!5._*%!(*!0)! &RT15*!

()>&#.))(R()*12!R&)&R(nFIiW!!

:1)%!2(!'.R1&)(!R$'&512Q!>(#%!NMJOQ!2(!"#./(%%(0#!'S1)(%*+$%&.2.[&(!"(*(#!91/1#!'0!g12*&R.#(!

?&*V!E.%T&*12!*()*(!'(!R(**#(!()!T215(!0)!T#.[#1RR(!'(!%&R021*&.)!X1%$!%0#!2(!>.2.)*1#&1*!'(!

%(%!5.221X.#1*(0#%Q!Z0S&2!0*&2&%(!5.RR(!%0U(*%!'S$*0'(!T.0#!2S1TT#()*&%%1[(!'(!2S&)*0X1*&.)!1T#,%!

2(%!1>.&#!%$'1*$%W!c15(!10!R1)Z0(!5.RT#$+()%&X2(!'(!>.2.)*1&#(%Q!&2!'$5&'(!'(!%S1%%.5&(#!10!

R$'(5&)!).#>$[&()!gU.#)!@&)'!(*!10!/1X#&51)*!'(!U.0(*%!=%R0)'!@1(#'12!T.0#!'$>(2.TT(#!2(!

R1))(Z0&)!R.)'&12(R()*!5$2,X#(!}!7(%0%5&!=))(!~W!�0(2Z0(%!1))$(%!T20%!*1#'Q!2(%!T#(R&(#%!

R1))(Z0&)%! T&2.*$%! T1#! '(%! .#'&)1*(0#%! 1TT1#1&%%()*W! D2%! %.)*! ]! 2S.#&[&)(! '(%!R1))(Z0&)%!

+10*(3/&'$2&*$Q!15*0(22(R()*!0*&2&%$%W!!

=0U.0#'S+0&!'1)%!2(!R.)'(Q!T20%&(0#%!*VT(%!'(!%&R021*(0#%!.)*!*#.0>$!2(0#!T215(!-!

-! 4.'12&*$!'(!%&R021*&.)!.#[1)&Z0(!-!T1*&()*!%*1)'1#'&%$Q!U(0!'(!#^2(%W!



)

GG!

-! 4.'12&*$! '(! %&R021*&.)! ).)! .#[1)&Z0(! %V)*+$*&Z0(%!-! %&R021*(0#%! T1*&()*%! .0!

%&R021*(0#%!T#.5$'0#10`W!!

-! 4.',2(%!'(! %&R021*&.)!).)!.#[1)&Z0(!$2(5*#.)&Z0(%!-! #$12&*$! >&#*0(22(Q! U(0`! >&'$.!

%$#&(0`!G:nFHiW!

:1)%!0)!#1TT.#*!T0X2&$!()!U1)>&(#!FONFQ!2SE=9!/1&*!0)!$*1*!'(%!2&(0`!'(!21!%&R021*&.)!()!%1)*$W!

?(*!$'&*!%.02&[)(!12.#%Q!Z0S()!c#1)5(Q!21!%&R021*&.)!(%*!()5.#(!$R(#[()*(!R1&%!5.RR()5(!]!

%(!'&//0%(#!]! 2S()%(RX2(!'0!T1V%W!?(!'$>(2.TT(R()*!%(!+(0#*(!5(T()'1)*!]!'(%!'&//&502*$%!

/&)1)5&,#(%Q!'(%!$Z0&T(R()*%!&)%0//&%1)*%!(*!0)!R1)Z0(!'S+1#R.)&%1*&.)!'(%!T#1*&Z0(%!nFFiW!

6)/&)Q! ()! FONMQ! 21! 9.5&$*$! c#1)d1&%(! 'S=)(%*+$%&(! 7$1)&R1*&.)! n9c=7i! $R(*! '(%!

#(5.RR1)'1*&.)%! '(! X.))(! T#1*&Z0(%! T#./(%%&.))(22(%! %0#! 2S&)*$#u*! '(! 2S1TT#()*&%%1[(! T1#!

%&R021*&.)! ()! %.&)%! 5#&*&Z0(%W! @(%! (`T(#*%! %0[[,#()*! 1&)%&! 'S0*&2&%(#! 21! %&R021*&.)! T.0#!

2S1TT#()*&%%1[(!'(%![(%*(%! *(5+)&Z0(%!()! /.#R1*&.)! &)&*&12(!1/&)! 'S()!1R$2&.#(#! 2S15Z0&%&*&.)!

n155.#'!/.#*iW!

622(!%0[[,#(Q!).*1RR()*Q!'S0*&2&%(#!21!%&R021*&.)!()!/.#R1*&.)!&)&*&12(!T.0#!2S1TT#()*&%%1[(!

'(m'0!-!

-! @1![(%*&.)!'(%!>.&(%!1$#&())(%Q!!

-! @1!T.%(!'(%!51*+$*(#%!>(&)(0`!5()*#10`Q!!

-! @(!51*+$*$#&%R(!1#*$#&(2Q!!

-! @1!T.%(!'S0)!'#1&)!T2(0#12!nFJiW!

?(T()'1)*Q!1050)(!#(5.RR1)'1*&.)!)S(%*!T#.T.%$(!'1)%!2(!51'#(!'(!2S$5+.[#1T+&(!

51#'&1Z0(!51#!&2!(`&%*(!()5.#(!*#.T!T(0!'S$*0'(%!1TT0V1)*!2(%!X$)$/&5(%!'(!2S1TT.#*!'(!21!

%&R021*&.)!'1)%!5(!'.R1&)(W!

>"! +6:6F-7'0*4'*&$*0-C(&$2-3:*

:1)%!0)!.0>#1[(!).RR$!}!8.!(##!&%!+0R1)!~!R()$!T1#!2(!?.R&*$!'(!2SD)%*&*0*!'(!4$'(5&)(!

'(%!b*1*%3e)&%!()!FOOOQ!2(%!(`T(#*%!(%*&R()*!Z0(!ML!OOO!T(#%.))(%!R(0#()*!5+1Z0(!1))$(!

'S(##(0#%!%0#>()1)*!'1)%! 2(%!+^T&*10`!1R$#&51&)%W!?(*!.0>#1[(!X#&%(! 2(!%&2()5(!10*.0#!'(%!



)

GH!

(##(0#%!R$'&512(%!*.0*!()!.//#1)*!0)(!T#(%5#&T*&.)!521&#(!T.0#!$2(>(#!2(!)&>(10!'(!%$50#&*$!'(%!

T1*&()*%! '1)%! 2(%! %.&)%! '(! %1)*$! 1R$#&51&)%nFKiW! @S0)(! '(%! %.20*&.)%! T#.T.%$(%! (%*! 12.#%!

'S&)*$[#(#! 21! %&R021*&.)! 10! T#.5(%%0%! '(! /.#R1*&.)! R$'&512(! 1/&)! 'S(`T$#&R()*(#! 2(%!

T.*()*&(22(%!(##(0#%!(*!'(!#$T$*(#!2(%![(%*(%!1>1)*!'(!2(%!#$12&%(#!%0#!0)!T1*&()*!nFHiW!!

:(>1)*! 2S$R(#[()5(! '(! 21! %&R021*&.)Q! '(! ).RX#(0`! *#1>10`! '(! #(5+(#5+(! .)*! 5+(#5+$! ]!

&'()*&/&(#! %(%!X$)$/&5(%!T.*()*&(2%W!@(! #1TT.#*!'(! 2SE=9! 2&%*(!1&)%&! 2(%!T#&)5&T10`!1>1)*1[(%!

1**()'0%!'(!21!%&R021*&.)!-!

-! c.#R(#!]!'(%!T#.5$'0#(%Q!]!'(%![(%*(%!.0!]!21!T#&%(!()!5+1#[(!'(!%&*01*&.)%!j!!

-! =5Z0$#&#!(*!#$15*012&%(#!'(%!5.))1&%%1)5(%!(*!'(%!5.RT$*()5(%!*(5+)&Z0(%!(*!).)!

*(5+)&Z0(%!n*#1>1&2!()!$Z0&T(Q!5.RR0)&51*&.)!()*#(!T#./(%%&.))(2%Q!(*5Wi!j!

-! =)12V%(#!%(%!T#1*&Z0(%!T#./(%%&.))(22(%!()!/1&%1)*!T.#*(#!0)!).0>(10!#([1#'!%0#!

%.&3RuR(!2.#%!'0!'$X#&(/&)[!j!!

-! =X.#'(#!2(%!%&*01*&.)%!'&*(%!}!]!#&%Z0(!T.0#!2(!T1*&()*!~!(*!1R$2&.#(#!21!51T15&*$� !]!V!

/1&#(!/15(!()!T1#*&5&T1)*!]!'(%!%5$)1#&.%!Z0&!T(0>()*!u*#(!#$T$*$%!j!

-! 7(5.)%*&*0(#!'(%!$>,)(R()*%! &)'$%&#1X2(%Q! 2(%!5.RT#()'#(! 2.#%!'0!'$X#&(/&)[!(*!

R(**#(!1&)%&!()!f0>#(!'(%!15*&.)%!'S1R$2&.#1*&.)!'(!21!Z012&*$!(*!'(!21!%$50#&*$!'(%!

%.&)%!nFFiW!

:1)%!2(!'.R1&)(!&)'0%*#&(2Q!2(%!.XU(5*&/%!&)&*&10`!'(!21!%&R021*&.)!>&%1&()*!0)(!1R$2&.#1*&.)!'(!

21!%$50#&*$!1%%.5&$(!]!0)(!#$'05*&.)!'(%!5._*%!/&)1)5&(#%!nFFiW!

:1)%! 2(! '.R1&)(! R$'&512Q! .0*#(! 2(! )&>(10! '(! %1*&%/15*&.)! $2(>$! 5+(Y! 2(%! T1#*&5&T1)*%! Z0&!

'$5#&>()*!21!%&R021*&.)!5.RR(!0)(!(`T$#&()5(!()#&5+&%%1)*(!(*!#$12&%*(Q!5(**(!'(#)&,#(!1!R&%!

()! $>&'()5(! '(! ).RX#(0`! X$)$/&5(%! T(#%.))(2%! (*! 5.22(5*&/%W! 6)! .0*#(Q! (22(! #$T.)'! ]!

2S1T+.#&%R(!5.RR0)$R()*!0*&2&%$!}!\1R1&%!21!T#(R&,#(!/.&%!%0#!2(!T1*&()*!~nFLiW!

:1)%!2(%!1))$(%!FONOQ!'(>1)*!2S&)*$#u*!5#.&%%1)*!T.#*$!]!21!%&R021*&.)!T20%&(0#%!R$*131)12V%(%!

%.)*! T0X2&$(%W! 8.0*(%Q! 5.)520()*! Z0(! 21! /.#R1*&.)! R$'&512(! X1%$(! %0#! 21! %&R021*&.)! (%*!



)

GI!

%V%*$R1*&Z0(R()*!1%%.5&$(!]!0)(!10[R()*1*&.)!'(%!#$%02*1*%!T.%&*&/%!%0#!2(%!5.))1&%%1)5(%Q!

2(%!5.RT$*()5(%!(*!21!5.RR0)&51*&.)!'1)%!2(%!$Z0&T(%!nFMxGFiW!!

�0(! 5(! %.&*! ()! 5+&#0#[&(Q! ()! R$'(5&)(! 5.)>()*&.))(22(Q! ()! 1)(%*+$%&(3#$1)&R1*&.)! .0! ()!

T%V5+&1*#&(Q! 21!%&R021*&.)!1!T#&%!0)(!T215(!'(!T20%!()!T20%![#1)'(!'1)%!2S1TT#()*&%%1[(!'(%!

/0*0#%! T#1*&5&()%! (*! '1)%! 2(! R1&)*&()! '(! 2(0#%! 5.RT$*()5(%! nGFiW! :1)%! 2(! '.R1&)(! '(!

2S1)(%*+$%&(3#$1)&R1*&.)Q!5(**(!'(#)&,#(!1! *#.0>$!0)(!T215(!*.0*(!T1#*&502&,#(Q! 2&$(!10!%*#(%%!

Z0(!2(%!%&*01*&.)%!'S0#[()5(!T(0>()*!&)'0&#(!(*!10!X$)$/&5(!]!#$T$*(#!5(%!%&*01*&.)%!()!1R.)*Q!

]!2S1&'(!'(!21!%&R021*&.)W!

�0(! 5(! %.&*! '1)%! 2S15Z0&%&*&.)! '(! [(%*(%! *(5+)&Z0(%! 5.RR(! 21! T.%(! '(! 51*+$*(#%! >(&)(0`!

5()*#10`nGGiQ! .0! '1)%! 2S15Z0&%&*&.)! '(! 5.))1&%%1)5(%! %5&()*&/&Z0(%! 5.RR(! 21! #$1)&R1*&.)!

51#'&.3T02R.)1&#(Q!.)!.X%(#>(!0)(!%0T$#&.#&*$!'(%!&)'&>&'0%!/.#R$%!T1#!21!%&R021*&.)nGHiW!

:(!T20%Q!'(!T1#!2(%!15Z0&%!'(!2S(`T$#&()5(Q!21!%&R021*&.)!T(0*!T(#R(**#(!'(!2(>(#!2(%!.X%*152(%!

]!21!R&%(!()!f0>#(!'(%!5.))1&%%1)5(%!*+$.#&Z0(%nFLiW!@]!()5.#(Q!2(%!#$%02*1*%!'S0)(!R$*13

1)12V%(!'(!FONO!.XU(5*&>()*!0)(!%0T$#&.#&*$!'(!21!/.#R1*&.)!R$'&512(!T1#!%&R021*&.)!>(#%0%!21!

/.#R1*&.)!}!521%%&Z0(!~W!:(!T20%Q!(22(!%.02&[)(!Z0(!2.#%Z0(!2(%!5.RT$*()5(%!*(5+)&Z0(%!%.)*!

%T$5&/&Z0(R()*! (`T2.#$(%Q! 2(! *(RT%! '(! #$12&%1*&.)! 'S0)(! T#.5$'0#(! (%*! %&[)&/&51*&>(R()*!

#155.0#5&!T1#!21!/.#R1*&.)!1>(5!%&R021*&.)nFMiW!

6)/&)Q!]!*#1>(#%!2(%!R&%(%!()!%&*01*&.)!#$T$*$(%Q!21!%&R021*&.)!T(#R(*!0)(!1R$2&.#1*&.)!'(!21!

5.RR0)&51*&.)!()*#(!%.&[)1)*%Q!'S0)(!T1#*!(*!()*#(!%.&[)1)*%!(*!%.&[)$%Q!'S10*#(!T1#*nFFiW!

,"! G2/'00*'2*0-C(&$2-3:**

@(!%*#(%%!(%*!'$/&)&!5.RR(!2S()%(RX2(!'(%!#$T.)%(%!'S0)!.#[1)&%R(!%.0R&%!]!'(%!5.)*#1&)*(%!

()>&#.))(R()*12(%W! @(%! R$51)&%R(%! &RT2&Z0$%! '1)%! 2(! %*#(%%! %.)*! 2(! %V%*,R(! )(#>(0`!

10*.).R(!(*!'(%!R$'&1*(0#%!)(0#.()'.5#&)&()%!Z0&!1[&%%()*!%0#! 2(%!%V%*,R(%! &RR0)&*1&#(Q!

[1%*#.3&)*(%*&)12Q!)(0#.R0%5021&#(!(*!51#'&.>1%5021&#(W!@S15*&>1*&.)!1&[0(!'(!5(%!%V%*,R(%!(%*!

X$)$/&Z0(!1>(5!0)(!155$2$#1*&.)!'(%!#$T.)%(%!(%%()*&(22(R()*!T%V5+.R.*#&5(%W!6)!#(>1)5+(Q!



)

GJ!

2S15*&>1*&.)!5+#.)&Z0(!'(!5(%!%V%*,R(%!10[R()*(!21!>02)$#1X&2&*$!]!'(%!R121'&(%!2&$(%!10!%*#(%%!

T1#R&!2(%Z0(22(%!2(!}!X0#).0*!~W!!

@(! %*#(%%! (%*! '.)5! 0)(! #$15*&.)! T+V%&.2.[&Z0(Q! X$)$/&Z0(! ]! 5.0#*! *(#R(Q! T(#R(**1)*! '(!

%S1'1T*(#!]!2S$>,)(R()*!5.)*#1&[)1)*!#()5.)*#$W!D2!(%*!0)(!T1#*!&)$>&*1X2(!'(!).*#(!>&(!%.5&12(!

(*!T#./(%%&.))(22(W!=&)%&!.)!'&%*&)[0(Q! 2(!%*#(%%!T.%&*&/! n}!(0%*#(%%!~!()!1)[21&%i!Z0&!%0#>&()*!

2.#%Z0(!2(!)&>(10!'(!*()%&.)!(*! 21!#$T.)%(!T+V%&.2.[&Z0(!%.)*!1'1T*$%!]!21!5.)*#1&)*(Q!(*! 2(!

%*#(%%!)$[1*&/Q!)0&%&X2(!.0![u)1)*!n}!'V%*#(%%!~!()!1)[21&%i!.X%(#>$!2.#%Z0(!21!#$T.)%(!)S(%*!

T1%!1'1T*$(Q!'&%T#.T.#*&.))$(Q!1>(5!2(!T20%!%.0>()*!0)(!%0#3#$15*&>&*$nGIiW!

?+1Z0(! &)'&>&'0! T.%%,'(!'(%! #(%%.0#5(%! T(#%.))(22(%! /15(! 10! %*#(%%W!:&//$#()*%! *VT(%! '(!

T(#%.))12&*$%!.)*!$*$!'$5#&*%!1>(5!'(%!#$T.)%(%!*#,%!'&//$#()*(%!/15(!10!%*#(%%W!@1!#$15*&.)!10!

%*#(%%!'$T()'!$[12(R()*!'(! 2S(`T$#&()5(!1550R02$(! 2.#%!'(!%&*01*&.)%!5.RT1#1X2(%W!=&)%&Q!

0)(! T#(R&,#(! (`T$#&()5(! (%*! ()! #,[2(! [$)$#12(! T20%! %*#(%%1)*(W!"1#! 21! %0&*(Q! 2(%! &)'&>&'0%!

R(**()*!()!T215(!'(%!%*#1*$[&(%!>&%1)*!]!/1&#(!/15(!10!%*#(%%nGJiW!!

=&)%&! .)! T(0*! 1&%$R()*! T()%(#! Z0(! 21! %&R021*&.)! ()! 68<! T1#! %.)! 15*&.)! '(! #$T$*&*&.)! (*!

'S&)*$[#1*&.)!'(%!5.RT$*()5(%!*(5+)&Z0(%!(*!'(%!5.))1&%%1)5(%!1)1*.R&Z0(%!'(!X1%(!T0&%%(!

T(#R(**#(! ]! 2S1TT#()1)*! '(! %S1//#1)5+&#! '(%! $*1*%! '(! %*#(%%! )$[1*&/W! @(%! $5+.[#1T+&%*(%!

T.0##1&()*!12.#%!T20%!/15&2(R()*!%(!5.)5()*#(#!%0#!2S1%T(5*!'&1[).%*&Z0(!(*!*+$#1T(0*&Z0(W!

@(%!R$*+.'(%!$*1X2&(%!'(!R(%0#(!'0!%*#(%%!5.RT#())()*!21!/#$Z0()5(!51#'&1Z0(Q!21!/#$Z0()5(!

#(%T&#1*.&#(! (*! 21! T#(%%&.)! 1#*$#&(22(W! =0! )&>(10! X&.2.[&Z0(Q! 2h12T+131RV21%(! (%*! 2h0)(! '(%!

T#&)5&T12(%!()YVR(%!%12&>1&#(%!5+(Y!2h+.RR(Q!%$5#$*$(!T1#!21![21)'(!%12&>1&#(!()!#$T.)%(!]!

0)(! %*&R021*&.)! %VRT1*+&Z0(nGKi! (*! #(5.))0(! 5.RR(! R1#Z0(0#! '(! %*#(%%! 2.#%! '(! %.)!

10[R()*1*&.)nGLi!W!

H"! >#?*'2*0-C(&$2-3:*I*G2/$0%3(/.*

:(T0&%!FOOLQ!'(!).RX#(0`!%&R021*(0#%!'S68<!%.)*!'&%T.)&X2(%!%0#!2(!R1#5+$W!=!9*#1%X.0#[Q!

2Se)&>(#%&*$!'(!9*#1%X.0#[!%S(%*!1%%.5&$(!10`!E^T&*10`!e)&>(#%&*1&#(%!'(!9*#1%X.0#[!T.0#!5#$(#!

2Se)&*$!'(!9&R021*&.)!60#.T$())(!()!91)*$!neAD9D469iW!D)10[0#$(!()!FONFQ!FG!T#./(%%&.)%!



)

GK!

'0!'.R1&)(!'(!21!%1)*$!%.)*!#(T#$%()*$(%!]!2SeAD9D469W!e)(!#$5()*(!$*0'(!1!'S1&22(0#%!T(#R&%!

'(!R.)*#(#!2S&)*$#u*!'(!21!%&R021*&.)!'1)%!21!#(5.)%*&*0*&.)!'S$>$)(R()*%!&)'$%&#1X2(%!5.RR(!

2S1)).)5(!'(!R10>1&%(%!).0>(22(%!T#$5$'$(!.0!).)!'S0)(!%$1)5(!'(!R$'&*1*&.)nGMiW!!

?(! 5()*#(! T(#R(*! 'S0*&2&%(#! 21! %&R021*&.)! '1)%! '(! ).RX#(0`! '.R1&)(%! T$'1[.[&Z0(%! ()!

0*&2&%1)*!G!.0*&2%!T#&)5&T10`!-!!!

-! @(%!R1))(Z0&)%!+10*(%!(*!X1%%(!*(5+)&5&*$Q!

-! @(%!U(0`!'(!#^2(!1>(5!T.%%&X&2&*$!'(!#(5.0#%!]!'(%!5.R$'&()%Q!

-! @(%!U(0`!%$#&(0`!'$>(2.TT$%!'1)%!2(!'.R1&)(!'(!21!%1)*$W!

?.)5(#)1)*!21!/.#R1*&.)!T.0#!2S$5+.51#'&.[#1T+&(Q!2SeAD9D469!1!T0!15Z0$#&#!'(0`!%&R021*(0#%!

'S$5+.51#'&.[#1T+&(! T.0>1)*! &)*$[#(#! 21! /.)5*&.)! 'S68<Q! %S1'#(%%1)*! 1&)%&! 10`! '&//$#()*(%!

%T$5&12&*$%!'(!51#'&.2.[&(Q!'S1)(%*+$%&(3#$1)&R1*&.)!.0!()5.#(!'S0#[()*&%*(%W!

Ni! 9&R021*(0#!9VRX&.)&`!nD%#1�2i-!

�! 9&R021*(0#!688m68<!1>(5!c.)5*&.)%!:.TT2(#!

�! "1#*1[(!'(!2S$5#1)!-!F:!G:!

�! NF!51%!52&)&Z0(%!()!68<!

�! b5+.[#1T+&(!1X'.R&)12(!(*!>1[&)12(!

!

!

K3?5%(#S#M+,?(#3005'.%,".#5"#'3+50,.(5%#TD+<3/"3;#



)

GL!

!

Fi! 9&R021*(0#!E(1#*k.#l%!nB#1)'(3g#(*1[)(i!-!

•! :$R.)%*#1*&.)!'(!FO!&R1[(%!#(5.RR1)'$(%!()!68<!

•! 9&*(!k(X!'S()*#1&)(R()*Q!1TT#.0>$!T1#!2S=R(#&51)!9.5&(*V!./!65+.51#'&.[#1T+V!n=96i!

•! D)*0X1*&.)!'0!R1))(Z0&)Q!R.0>(R()*%!'(!%.)'(%!

•! 9&R021*(0#!688m68<!1>(5!c.)5*&.)%!:.TT2(#!

•! FF!T1*+.2.[&(%!()#([&%*#$(%!

•! e*&2&%$!T1#!21!g#&*&%+!9.5&(*V!./!65+.51#'&.[#1T+V!T.0#!$>120(#!2(%!$*0'&1)*%!n).0>(22(!

>(#%&.)i!

!

!

K3?5%(#U#M+,?(#3005'.%,".#5"#'3+50,.(5%#V(,%.W/%X'##

!

1"! ?%J'72-F*4'*:32/'*62(4'*

@S.XU(5*&/! '(! ).*#(! $*0'(! (%*! '(! R.)*#(#! Z0(! 21! %&R021*&.)! 1TT.#*(! 0)! X$)$/&5(! '1)%!

2S1TT#()*&%%1[(!'(!2S68<!10!5.0#%!'(!21!/.#R1*&.)!'(!U(0)(%!&)*(#)(%!1>(5!0)!)&>(10!&'()*&Z0(!

'(!/.#R1*&.)!*+$.#&Z0(!()!68<W!

A.0%!1**()'.)%!'(!5(!*#1>1&2!0)(!>12.#&%1*&.)!'(%!T#.[#1RR(%!'(!%&R021*&.)!'1)%!2(!'.R1&)(!

'(!2S68<!T.0#!0)!(`1R()!*#.T!%.0>()*!'$21&%%$!'(>1)*!2(!R1)Z0(!'(!5.))1&%%1)5(%!(*!'(!



)

GM!

5.RT$*()5(%! '(%! 1)(%*+$%&%*(%3#$1)&R1*(0#%W! A.0%! (%T$#.)%! 1&)%&! T#.0>(#! 2S&)*$#u*! 'S0)(!

/.#R1*&.)!&)&*&12(!T#$5.5(!%0#!%&R021*(0#%!+10*(!'$/&)&*&.)!T.0#!2S1TT#()*&%%1[(!'(!2S68<!1/&)!

'S155$2$#(#!2h1TT#()*&%%1[(Q!'S1R$2&.#(#!21!Z012&*$!'(!2S(`1R()!(*!'S10[R()*(#!2(!5.)/.#*!'(%!

&)*(#)(%!1>(5!21!T#.5$'0#(W!=!*(#R(!).0%!(%T$#.)%![$)$#12&%(#!0)!T#.[#1RR(!'(!/.#R1*&.)!]!

2S68<!X1%$(!%0#!21!%&R021*&.)!10`!T#.R.*&.)%!/0*0#(%W! !



)

HO!

 

 

 

MATERIEL ET METHODE 

 

 

 



)

HN!

!"! #K9'*4562(4'*

A.0%!1>.)%!#$12&%$!0)(!$*0'(!).)!&)*(#>()*&.))(22(!'(!%0T$#&.#&*$Q!R.).5()*#&Z0(Q!T#.%T(5*&>(!

1>(5!$>1201*&.)!'(%!T#1*&Z0(%!T#./(%%&.))(22(%Q!1)12V%$(!()!1>(0[2(!'1)%!2(!A.0>(2!E^T&*12!

?&>&2Q!?()*#(!E.%T&*12.3e)&>(#%&*1&#(!'(!9*#1%X.0#[Q!%0#!0)(!T$#&.'(!'(!5&)Z!R.&%!()*#(!U0&)!(*!

.5*.X#(!FONMW!A.*#(!$*0'(!1!$*$!155(T*$(!T1#!2(!5.R&*$!'S$*+&Z0(!'(!21!9c=7!%.0%!2(!)o!D7g!

OOONOFIH3FOFO3NFOW!

+"! L39(&$2-3:*62(4-6'*

! A/-2M/'0*45-:7&(0-3:*

?(! *#1>1&2! 1! 5.RT1#$! F! [#.0T(%! 'S&)*(#)(%! &%%0%! '0!:69a=74<W! @(! T#(R&(#! [#.0T(! $*1&*!

5.)%*&*0$!'S&)*(#)(%!1V1)*!'$X0*$%!2(0#!:69a=74<!()!FONLW!@.#%!'(!).*#(!$*0'(Q!5(![#.0T(!

5.)%*&*0(!'(%!&)*(#)(%!()!/&)!'(!T#(R&,#(!1))$(!'(!:69!=74<!.0![#.0T(!DW!

@(!'(0`&,R(![#.0T(!$*1&*!5.)%*&*0$!'(%!&)*(#)(%!1V1)*!'$X0*$%!2(0#!:69a=74<!()!FONKQ!()!

/&)!'(!'(0`&,R(!1))$(!2.#%!'(!).*#(!$*0'(!.0![#.0T(!DDW!

! A/-2M/'0*45')7&(0-3:*

@(%!&)*(#)(%!$*1&()*!(`520%!'(!).*#(!$*0'(!%S&2%!)(!%.0+1&*1&()*!T1%!T1#*&5&T(#!]!5(!*#1>1&2W!@(%!

&)*(#)(%!'0![#.0T(!DD!$*1&()*!(`520%!%S&2%!)S1>1&()*!T1%!T1#*&5&T$!]!21!/.#R1*&.)!%0#!%&R021*(0#W!!

=&)%&!T.0#!T1#*&5&T(#!]!5(**(!$*0'(!2(%!&)*(#)(%!'(>1&()*!/1&#(!T1#*&(!'S0)(!'(%!'(0`!T#.R.*&.)%!

'S&)*(#)(%!T#$5$'(RR()*!5&*$(%!(*!2(%!&)*(#)(%!'0![#.0T(!DD!'(>1&()*!1>.&#!%0&>&!21!/.#R1*&.)!

%0#!%&R021*(0#!'&%T()%$(!+1X&*0(22(R()*!]!9*#1%X.0#[W!!



)

HF!

A"! ,3/C$2-3:0*9/6$&$%&'0*

! ,3/C$2-3:*4(*./3(9'*B*'2*BB*

@(%!&)*(#)(%!()!/&)!'(!T#(R&,#(!1))$(!'0!:69a=74<!X$)$/&5&()*!%V%*$R1*&Z0(R()*!'S0)(!

/.#R1*&.)!521%%&Z0(!]!2S68<!%(!'&>&%1)*!()!*#.&%!R.'02(%!(%*&R$(!]!K+!10!*.*12W!?(**(!/.#R1*&.)!

%.52(!%(!'$5.RT.%(!5.RR(!%0&*!-!

+! G+!'(!/.#R1*&.)!*+$.#&Z0(!%.0%!/.#R(!'(!5.0#%!T1#!0)!T#1*&5&()!+.%T&*12&(#!%0#!21!

*(5+)&Z0(!'(!2S68<!-!

o! "#$%()*1*&.)!(*!0*&2&%1*&.)!'(!21!%.)'(!

o! "#&)5&T(%!'(!2S68<!1>(5!#(T$#1[(!'1)%!2S(%T15(!1&)%&!Z0(!2(%!'&//$#()*(%!

5.0T(%!0*&2(%!]!21!X.))(!T#1*&Z0(!]!2S1&'(!'S0)!%0TT.#*!&)/.#R1*&Z0(Q!

o! =>1)*1[(!(*!&)5.)>$)&()*%!'(!2S68<!

o! ?.)*#(3&)'&51*&.)%!]!21!T#1*&Z0(!'(!2S68<!

+! F+!'(!'$R.)%*#1*&.)!T#1*&Z0(!]!2S68<!%0#!T1*&()*!'1)%!2(!%(#>&5(!'(!#$1)&R1*&.)!

51#'&.>1%5021&#(Q!()!T(*&*%![#.0T(%Q!()51'#$(!T1#!0)!/.#R1*(0#!j!

+! e)(!/.#R1*&.)!T(#%.))(22(!%.0%!/.#R(!'(!%0TT.#*!10'&.>&%0(2!(*!R1)0%5#&*!

T#.T#(!]!5+1Z0(!T1#*&5&T1)*Q!$>120$(!]!F+!T1#!&)*(#)(W!

! ,3/C$2-3:*0(/*0-C(&$2'(/*4(*./3(9'*BB**

@1!/.#R1*&.)!%.52(!'$5#&*(!T#$5$'(RR()*!1!$[12(R()*!$*$!%0&>&(!T1#!2(%!&)*(#)(%!'0![#.0T(!

DDW!

=!5(**(! /.#R1*&.)!}!521%%&Z0(!~!%S1U.0*1&*Q!T.0#! 2(%! &)*(#)(%!'0![#.0T(! DDQ!0)(! /.#R1*&.)!%0#!

%&R021*(0#! #$12&%$(!()!T(*&*%![#.0T(%W!?(**(! /.#R1*&.)!$*1&*!5.RT.%$(!'(!G!%$1)5(%!'(!H+!

5+150)(!()51'#$(!T1#!'(0`!/.#R1*(0#%!(`T(#*%!()!68<W!?(%!%$1)5(%!5.RT#()1&()*!'(!X#(/%!

#1TT(2%!*+$.#&Z0(%!1%%.5&$%!]!'(%!(`(#5&5(%!#$12&%$%!T1#!2(%!%*1[&1&#(%!1>(5!R1)&T021*&.)!'(!

21!%.)'(!'S68<Q!#(T$#1[(!'1)%!2S(%T15(!(*!(`T2&51*&.)%!()!*(RT%!#$(2!T1#!2(!/.#R1*(0#W!

=0!*.*12Q!).0%!.TT.%.)%!'1)%!5(**(!$*0'(!'(0`![#.0T(%!-!



)

HG!

"! B#.0T(!D!-!K+!(%*&R$(%!'(!/.#R1*&.)!521%%&Z0(!]!2S68<!j!

"! B#.0T(!DD!-!K+!(%*&R$(%!'(!/.#R1*&.)!521%%&Z0(!]!2S68<!1%%.5&$(!]!NF+!'(!/.#R1*&.)!

%0#!%&R021*(0#W!

E"! A/-2M/'0*4'*J(.'C':2*

! L/-:7-9$&*

@(!5#&*,#(!'(! U0[(R()*!T#&)5&T12!$*1&*! 2(! 9541?%9<9:2%5;%?5F<;65?%M?N!R&%!T.0#!#$12&%(#!NN!

5.0T(%!%*1*&Z0(%!%*1)'1#'&%$(%!'(!2S68<!%0#!T1*&()*!()!T.%*3.T$#1*.&#(!'(!5+&#0#[&(!51#'&1Z0(W!

D2!1!$*$!#(50(&22&!T1#!0)!&)>(%*&[1*(0#!'(!2S$*0'(!()!R(%0#1)*!]!2S1&'(!'S0)!5+#.).R,*#(Q!2(!*(RT%!

R&%!T.0#!21!#$12&%1*&.)!'(!5+1Z0(!5.0T(!T(#R(**1)*!&)!/&)(!'(!512502(#!2(!*(RT%!*.*12W!

! G'73:4$-/'0*

"#! $%&'(!)(!*+",-./!0&1(22/!

@1!Z012&*$!'(%!&R1[(%!()#([&%*#$(%!T1#!2(%!T1#*&5&T1)*%!1!$*$!1)12V%$(!()!1>(0[2(!(*!'(!/1d.)!

&)'$T()'1)*(!T1#!'(0`!T#1*&5&()%!+.%T&*12&(#%!(`T(#*%W!@(%!%5.#(%!/&)10`!.)*!T1#!21!%0&*(!$*$!

512502$%!%0#!21!R.V())(!'(!5(%!'(0`!).*(%W!

@(! X1#,R(! '(! ).*1*&.)! 5.##(%T.)'1&*! ]! 0)! ?F<D5% 65% OC:209AnFNi! n93?5%(# Yi! $*1X2&! '(! O! ]!

NOO!#(T.%1)*!%0#!2S1)12V%(!'(!NN!5.0T(%!(*!%0#!5+150)(!'(!5(22(%35&!-!

"! =)12V%(!'(!21!T#./.)'(0#!()*#(!O!(*!F!T.&)*%!nFF!T.&)*%!T.%%&X2(%!%0#!2S()%(RX2(!'(%!

NN!5.0T(%i!

"! =)12V%(!'(!21!521#*$![$)$#12(!()*#(!O!(*!F!T.&)*%!nFF!T.&)*%!T.%%&X2(%!%0#!2S()%(RX2(!

'(%!NN!5.0T(%i!

"! =)12V%(!'(%!'&//$#()*(%!%*#05*0#(%!]!>&%012&%(#!()*#(!O!(*!F!T.&)*%!1>(5!G!%*#05*0#(%!%0#!

L!5.0T(%!nm!HL!T.&)*%i!m!F!%*#05*0#(%!%0#!N!5.0T(!nm!H!T.&)*%i!m!N!%*#05*0#(!%0#!F!5.0T(%!

nm!H!T.&)*%i!1>(5!0)!*.*12!'(!IJ!T.&)*%!T.%%&X2(%!%0#!2(%!NN!5.0T(%W!#



)

HH!

)

K3?5%(#Y#R,%:+(#*(#"/.,.3/"#5.303'&#$/5%#)2,E5(#)/5$(#Z#L[[#

!

@(%! 5.0T(%! 5&3'(%%0%! #(T#$%()*()*! 2(%! .)Y(! T.&)*%! '(! >0(! 2(%! T20%! T(#*&)()*%Q! %(2.)! '(%!

#(5.RR1)'1*&.)%!5.)U.&)*(%!'(! 2S=96!(*!'(! 21!9.5&$*$!'(%!=)(%*+$%&%*(!?1#'&.>1%5021&#(%!

n9?=inHOiW!!

?(!X1#,R(!'(!).*1*&.)!1>1&*!$*$!0*&2&%$!T1#!2S$*0'(!%0&%%(!'(!g2.5+!(*!%.)!$Z0&T(!()!FONL!1/&)!

'(!R.)*#(#!2S&RT15*!'(!21!/.#R1*&.)!%0#!%&R021*(0#!()!$5+.51#'&.[#1T+&(!*#1)%.(%.T+1[&())(W!

3#! 42.('5(2.-&26!7816-*+(6!(.!&'",(6!

@.#%! '(! 5+1Z0(! (`1R()Q! 0)! &)>(%*&[1*(0#! 1%%.5&$! $*1&*! T#$%()*! 1/&)! 'S1TT.#*(#! 2S1&'(!

)$5(%%1&#(!.#12(!(*m.0!T+V%&Z0(!]!21!#$12&%1*&.)!'(%!5.0T(%!'1)%!2(!*(RT%!&RT1#*&Q!%&!2S&)*(#)(!

()! /1&*! 21!'(R1)'(W!@(! /.#R1*(0#!%(#1! &'()*&Z0(! 2.#%!'0!T1%%1[(!'(! *.0%! 2(%! &)*(#)(%!T.0#!

+.R.[$)$&%(#!2S1&'(!1TT.#*$(!()!51%!'(!X(%.&)W!



)

HI!

%#! 95",+".-&2!)+!6.'(66!

=/&)! 'S1)12V%(#! 2(! )&>(10! '(! %*#(%%! '(%! &)*(#)(%! '(%! '(0`! [#.0T(%Q! ).0%! 1>.)%! R&%! ()!

T215(!'&//$#()*%!*(%*%!T+V%&Z0(%!(*!T%V5+.2.[&Z0(%!-!!

"! 4.)&*.#1[(! =)12[(%&1! A.5&5(T*&.)! D)'(`! n=ADi! T(#R(**1)*! 21! R(%0#(! 5.)*&)0(! '(!

2S15*&>&*$! '0! %V%*,R(! )(#>(0`! 10*.).R(! T1#! 2S1)12V%(! '(! %1! 5.RT.%1)*(!

T1#1%VRT1*+&Z0(!j!

"! :.%1[(!'(!2S12T+131RV21%(!%12&>1&#(!T#$!(*!T.%*!*(%*!j!

"! �0(%*&.))1&#(!'(!%*#(%%!T1#!$5+(22(!>&%0(22(!1)12.[&Z0(!T#$!(*!T.%*3!*(%*!j!

"! b5+(22(!'(!@&l(#*!T.%*!*(%*W!

2,3! 456789/:6!;<=:=9>?:<5!#5@9A!

@(!R.)&*(0#!"+V%&.:.2.#&%�!n4:.2.#&%!4('&512!9V%*(R%Q!@..%Q!c#1)5(i!(%*!0)!'&%T.%&*&/!).)!

&)>1%&/!#(50(&221)*!2(!*#15$!$2(5*#.51#'&.[#1T+&Z0(!(*!1//&5+1)*!0)(!R(%0#(!'(!2S=AD!R.V())$(!

%0#!'(0`!R&)0*(%W!?(! *VT(!'(!R.)&*.#1[(!%S(%*! #$5(RR()*!'$>(2.TT$!'1)%! 2(!'.R1&)(!'(!

2S1)(%*+$%&(W!6)!(//(*Q!T1#! 2S1)12V%(!$2(5*#.51#'&.[#1T+&Z0(!'(! 21!>1#&1X&2&*$!'0!%([R()*!77!

5.0T2$! ]! 2S1)12V%(! '(%! R.0>(R()*%! #(%T&#1*.&#(%Q! &2! T(#R(*! '(! 512502(#Q! >&1! 0)(! 1)12V%(!

R1*+$R1*&Z0(Q!21!>1#&1X&2&*$!'(%!(//(*%!T1#1%VRT1*+&Z0(!(*!%VRT1*+&Z0(!(*!'S$>120(#!1&)%&!21!

X121)5(!1)12[$%&(m).5&5(T*&.)nHNiW!@1!>.&(!%VRT1*+&Z0(!'&*(!51#'&.155$2$#1*#&5(!10[R()*(!21!

/#$Z0()5(! 51#'&1Z0(Q! *1)'&%! Z0(! 21! >.&(! T1#1%VRT1*+&Z0(Q!R$'&$(! T1#! 2(! )(#/! >1[0(Q! '&*(!

51#'&.3R.'$#1*#&5(!21!#12()*&*W!

=&)%&Q! 0)(! >12(0#! 'S=AD! T#.5+(! '(! NOO! 5.##(%T.)'#1&*! ]! 0)! *.)0%! T1#1%VRT1*+&Z0(!

T#$'.R&)1)*! nX1%! )&>(10! '(! %*#(%%i! (*! 0)(! >12(0#! T#.5+(! '(! O! 5.##(%T.)'! ]! 0)! *.)0%!

T1#1%VRT1*+&Z0(!R&)&R(!(*! ]!0)! *.)0%!%VRT1*+&Z0(!T#$'.R&)1)*! n+10*!)&>(10!'(!%*#(%%iW!

:(0`!>12(0#%!%.)*!R(%0#$(%!]!5+1Z0(!&)%*1)*!-!'S0)(!T1#*Q!21!R(%0#(!5.)*&)0(!'(!2S=AD!n=AD!

&)%*1)*1)$!.0!=AD&i!Z0&!1T#,%!0)(!T$#&.'(!'(!H!%!T(#R(*!'S.X*()&#!0)(!5.0#X(!'(!*()'1)5(!



)

HJ!

155(T*1X2(Q! 'S10*#(! T1#*Q! 0)(! >12(0#! 1//&5+$(! %0#! 2(! R.)&*(0#! n=AD! R.V()! .0! =ADRi! Z0&!

#(T#$%()*(!21!R.V())(!'(%!>12(0#%!(//(5*0$(%!'1)%!2(%!JO!]!NFO!%!T#$5$'()*(%W!!

A.0%! %1>.)%! Z0(! 2(%! >1#&1*&.)%! '0! %V%*,R(! 10*.).R(! %.)*! /.#*(R()*! &)/20()5$(%!T1#! 2(%!

T#.5(%%0%! '(! #$[021*&.)! $R.*&.))(22(W! 6)! (//(*Q! 2(%! %*&R02&! $R.*&.))(2%! %.)*! ]! 2S.#&[&)(! '(!

2S15*&>1*&.)! '0! %V%*,R(! )(#>(0`! 10*.).R(! (*! 21!R1)&,#(! '.)*! 0)! &)'&>&'0! T1%%(! 'S0)! $*1*!

'S12(#*(!()!51%!'(!%*&R021*&.)!$R.*&.))(22(!]!0)!$*1*!512R(!(%*!$*#.&*(R()*!2&$(!]!21!/2(`&X&2&*$!

'0!%V%*,R(!)(#>(0`!10*.).R(W!

"20%&(0#%!$*0'(%!.)*!#$5(RR()*!'$R.)*#$!Z0(!2(!R.)&*.#1[(!T1#!=AD!T(#!1)(%*+$%&(!(*!()!

%122(!'(!%0#>(&221)5(!T.%*3&)*(#>()*&.))(22(!T.0>1&*!u*#(!0)!R1#Z0(0#!%()%&X2(!'(!21!%*&R021*&.)!

'0!%V%*,R(!T1#1%VRT1*+&Z0(!(*!1&)%&!'(!21!T1#*!).5&5(T*&>(!'(!21!'.02(0#Q!T20%!%()%&X2(!Z0(!

21!>1#&1X&2&*$!'(!21!/#$Z0()5(!51#'&1Z0(!.0!'(!21!T#(%%&.)!1#*$#&(22(!%V%*$R&Z0(nHFxHHiW!

e)(! 10*#(! $*0'(! 1! $R&%! 2S+VT.*+,%(! Z0(! 5(*! &)'(`! T.0##1&*! u*#(! 0*&2(! T.0#! &)>(%*&[0(#! 2(%!

T#.5(%%0%! '(! #$[021*&.)! $R.*&.))(22(! 5+(Y! 2S+.RR(nHNiW! ".0#! *(%*(#! 5(**(! +VT.*+,%(Q! 2(%!

10*(0#%!.)*!1)12V%$!21!#$T.)%(!'(!2S=AD!]!0)!%*&R020%!$R.*&.))(2!)$[1*&/!nT#.U(5*&.)!'S0)!/&2R!

>&.2()*iW!?(**(!1)12V%(!1!R.)*#$!Z0(!2S=AD!'&R&)01&*!T()'1)*!21!T+1%(!'S&)'05*&.)!$R.*&.))(22(!

(*!#(*.0#)1&*!]!%1!>12(0#!X1%12(!1T#,%!'(0`!R&)0*(%W!@(%!10*(0#%!5.)520#()*!Z0(!2S=AD!T.0##1&*!

u*#(!0)!X.)!&)'&51*(0#!'(%!5+1)[(R()*%!T1#1%VRT1*+&Z0(%!2.#%!'S0)(!%&*01*&.)!$R.*&.))(22(W!!

=&)%&Q! 5+1Z0(! T1#*&5&T1)*! '(! ).*#(! $*0'(! 1! T0! X$)$/&5&(#! '(! 2S()#([&%*#(R()*! '(! %.)! =AD!

T()'1)*!21!#$12&%1*&.)!'(!2S68<W!@(!%&[)12!(%*!#(50(&22&![#|5(!]!2S1)12V%(!'0!#V*+R(!51#'&1Z0(!

T1#!'(0`!$2(5*#.'(%!*+.#15&Z0(%!2(!2.)[!'(!2S1`(!'0!5f0#!n/&[0#(!IiW!?(%!$2(5*#.'(%!%.)*!#(2&$(%!

T1#!>.&(!/&21&#(!10!R.)&*(0#!n/&[0#(!Ji!Z0&!1)12V%(!2(!%&[)12!X#0*!(*!/.0#)&*!2(%!'(0`!>12(0#%!'S=ADW!



)

HK!

!

K3?5%(#\#]0,)(+(".#*('#&0().%/*('#

!

!

K3?5%(#^#!;(+$0(#*(#+/"3./%,?(#$,%#C_M#

#

C(#%!2(!R.)&*(0#!

9&[)12!&)*(#T#$*$!

9&[)12!X#0*!

=AD!R.V()!

=AD!&)%*1)*1)$!



)

HL!

2B3! C</689!@9!7D67>E6+6FG76/9!/67:.6:H9!>HI!9?!></?!?9/?!

@h12T+131RV21%(! (%*! 0)(! ()YVR(! %12&>1&#(! '(! 21! /1R&22(! '(%! +V'#.21%(%Q! &RT2&Z0$(!'1)%! 21!

'&[(%*&.)!'(%![205&'(%!(*!'(%!1R&'.)%W!

?(%!'(#)&,#(%!1))$(%Q!2S12T+131RV21%(!%12&>1&#(!n%==i!(%*!1TT1#0(!5.RR(!0)!R1#Z0(0#!>12&'(!

(*!/&1X2(!'(!2S15*&>&*$!'0!%V%*,R(!)(#>(0`!10*.).R(!'1)%!21!#(5+(#5+(!%0#!2(!%*#(%%!(*!'.)5!

T#.X1X2(R()*! 5.RR(! 0)! X&.R1#Z0(0#! &RT.#*1)*! ]! 5.)%&'$#(#! ()! R$'(5&)(!

5.RT.#*(R()*12(nHIQHJiW!

622(!T(0*!u*#(!R(%0#$(!#1T&'(R()*!(*!'(!R1)&,#(!).)!&)>1%&>(![#|5(!]!21!5.22(5*(!'(!%12&>(!(*Q!

()!*1)*!Z0(!*(22(Q!'1)%!21!2&**$#1*0#(!%0#!2(!%*#(%%!1&[0Q!(22(!(%*!/#$Z0(RR()*!0*&2&%$(!5.RR(!

R(%0#(!&)'&#(5*(!'(!2S15*&>1*&.)!'0!%V%*,R(!%VRT1*+&Z0(Q!()!T1#*&502&(#!'1)%!2(%!$*0'(%!>&%1)*!

]!#$'0&#(!21!5+1#[(!'(!%*#(%%!'(%!T1#*&5&T1)*%nHIiW!=&)%&!T20%!2(!*10`!'(!%==!(%*!$2(>$!T20%!2(!

%V%*,R(!%VRT1*+&Z0(!(%*!R&%!()!U(0!(*!2(!T1#*&5&T1)*!%(RX2(!%*#(%%$W!!

:1)%!).*#(!$*0'(Q!(22(!1!$*$!5.22(5*$(!1>1)*!(*!1T#,%!2S(`1R()!'(!/1d.)!1).)VR(!T.0#!5+1Z0(!

T1#*&5&T1)*W!"1#! 1&22(0#%Q! 2(%! *10`!$*1&()*! 5.RT1#$%!]!0)! *$R.&)Q! 5+.&%&! 10!+1%1#'!T1#R&! 2(!

T(#%.))(2!R$'&512!.0!T1#1R$'&512!()!T.%*(!2(!U.0#!'(!2S(`1R()W!

".0#!u*#(!>12&'(%Q!2(%!T#$2,>(R()*%!%12&>1&#(%!'(>1&()*!u*#(!5.22(5*$%!10!R.&)%!N!+(0#(!1T#,%!

*.0*(!T#&%(!12&R()*1&#(!.0!'(!X.&%%.)%W!@(%! &)*(#)(%!$*1&()*! &)/.#R$%!'(!5(**(!5.)*#1&)*(! 21!

>(&22(!'(!2S&)*(#>()*&.)!1/&)!Z0S(22(!T0&%%(!u*#(!#(%T(5*$(W!

@(%!T#$2,>(R()*%!$*1&()*!5.)%(#>$%!]!21!'(R1)'(!'0!21X.#1*.&#(!%0#![215(W!@(%!1)12V%(%!).0%!

$*1&()*!5.RR0)&Z0$(%!'(!/1d.)!1).)VR(!>&1!'(%!)0R$#.%!'S&'()*&/&51*&.)!%0#!2(!%(#>(0#!'(!

#$%02*1*%!'(%!Ee9W!

2*3! JK9/?:<556:H9!@9!/?H9//!9?!I=E9779!@9!L:M9H?!

@(%! &)*(#)(%! #$T.)'1&()*! ]! '(0`! Z0(%*&.))1&#(%! '(! %*#(%%Q! 1>1)*! (*! 1T#,%! 2S(`1R()W! D2%!

'(>1&()*!1&)%&!#$12&%(#!0)(!10*.3$>1201*&.)!'(!2(0#!%*#(%%!%0#!0)(!$5+(22(!'(!O!]!NO!n=))(`(!

NiW!"1#! 1&22(0#%Q! 2(! Z0(%*&.))1&#(! 5.22&[(1&*! %&! 2S&)*(#)(! 1>1&*! 21! %()%1*&.)! 'S1>.&#! #$12&%$! '(%!

&R1[(%!5.##(5*(%!'0#1)*!2S(`1R()W!



)

HM!

6)/&)Q!1T#,%! 2S(`1R()Q!0)(!$5+(22(!'(!@&l(#*!T.0#! 2S$>1201*&.)!'0!%*#(%%!$*1&*!T#.T.%$(!10`!

&)*(#)(%!n=))(`(!FiW!

>"! E6/3(&'C':2*4'*&5')$C':*0(/*9$2-':20*

@(%!&)*(#)(%!.)*!$*$!1TT1#&$%!()!X&)^R(!nB#.0T(!D!x!B#.0T(!DDi!T1#!*&#1[(!10!%.#*!T.0#!#$12&%(#!

0)(!68<!5+(Y!0)!RuR(!T1*&()*!()!T.%*!.T$#1*.&#(!'(!5+&#0#[&(!51#'&1Z0(W!@S.#'#(!'(!T1%%1[(!

'(%! X&)^R(%! %S(%*! /1&*! %(2.)! 2(%! '&%T.)&X&2&*$%! '(%! &)*(#)(%! 51#! 21! T20T1#*! $*1&()*! ()! %*1[(!

+.%T&*12&(#!()!T$#&T+$#&(!'(!9*#1%X.0#[W!"1#!1&22(0#%Q!2(%!>151)5(%!(%*&>12(%!2.#%!'(!5(!*#1>1&2!

.)*! #()'0! '&//&5&2(! '(%! 5.)>.51*&.)%! T#$5.5(%W! =! 2S1##&>$(! '0! X&)^R(! 'S&)*(#)(%Q! 2S.#'#(! '(!

T1%%1[(! %S(%*! $[12(R()*! /1&*! T1#! *&#1[(! 10! %.#*W! @S&)*(#)(! T1%%1)*! ()! '(0`&,R(! T.%&*&.)!

T1*&()*1&*!'1)%!0)!X0#(10Q!2(!*(RT%!'(!21!#$12&%1*&.)!'0!T#(R&(#!(`1R()W!

?(*! (`1R()! $5+.51#'&.[#1T+&Z0(! (%*! #$12&%$! '(! R1)&,#(! 5.0#1)*(! 5+(Y! 2(%! T1*&()*%! ()!

T.%*.T$#1*.&#(!'(!5+&#0#[&(!51#'&1Z0(W!A$1)R.&)%!T.0#!%*1)'1#'&%(#!10!R&(0`!2(%!T1*&()*%!(*!

%S1//#1)5+&#!'(!X&1&%!2&$%!]!21!5+&#0#[&(Q!2(%!T1*&()*%!%$2(5*&.))$%!T.0#!#(50(&22&#!2(0#%!'.))$(%!

$5+.[#1T+&Z0(%!'1)%!2(!51'#(!'(!2S$*0'(!$*1&()*!5+.&%&%!%(2.)!2(%!5#&*,#(%!%0&>1)*%!-!

"! "1*&()*%!1V1)*!X$)$/&5&$!'S0)!T.)*1[(!1.#*.35.#.)1#&()Q!

"! =X%()5(!'(!5.)*#(3&)'&51*&.)!]!21!#$12&%1*&.)!'(!2S68<W!

@(%! T1*&()*%! 1V1)*! X$)$/&5&$! '(! 5+&#0#[&(%! >12>021&#(%Q! 5+&#0#[&(%! 51#'&1Z0(%! 0#[()*(%Q! '(!

*#1)%T21)*1*&.)%!51#'&1Z0(%!.0!'S0)(!1%%&%*1)5(!R$51)&Z0(!)S.)*!T1%!$*$!%$2(5*&.))$%!'1)%!

5(!*#1>1&2W!

"1#!1&22(0#%Q!1/&)!'S$>&*(#!*.0*!#&%Z0(!'(!5.RT2&51*&.)%!2&$(%!]!2S&)*0X1*&.)!f%.T+1[&())(!T1#!21!

%.)'(! 'S68<Q! 5(**(! '(#)&,#(! 1! *.0U.0#%! $*$! T#1*&Z0$(! T1#! 0)! T#1*&5&()! +.%T&*12&(#! '(!

#$1)&R1*&.)!51#'&.>1%5021&#(W!!

?+1Z0(! &)*(#)(!'&%T.%1&*!'S0)(!/(0&22(!'(!#.0*(!n93?5%(#`i! #(T#$%()*1)*! 2(%!%5+$R1%!'(%!NN!

5.0T(%!]!#$12&%(#W!D2!'&%T.%1&*!'(!G!R&)0*(%!T1#!5.0T(!R1`&R0R!1/&)!'(!)(!T1%!#()'#(!2S(`1R()!

*#.T!2.)[!T.0#!2(!T1*&()*W!!



)

IO!

?(%!5.0T(%!.)*!$*$!'$/&)&(%!5.)U.&)*(R()*!T1#! 2S=96!(*! 21!9?=!5.RR(! 2S(`1R()!'(!X1%(!

T.0>1)*!T(#R(**#(!10`!1)(%*+$%&%*(%!'S0*&2&%(#!2S68<!5.RR(!.0*&2!'(!'&1[).%*&5!'(!2h$*&.2.[&(!

[$)$#12(!'(!2h&)%*1X&2&*$!+$R.'V)1R&Z0(!5+(Y!2(%!T1*&()*%!5+&#0#[&510`nHOiW!!

!

K3?5%(#`#K(5300(#%/5.(#*(#0O3".(%"(#

!

=!2S1##&>$(!'(!2S&)*(#)(!'1)%!21!5+1RX#(!'0!T1*&()*Q!0)!Z0(%*&.))1&#(!'(!%*#(%%!T#$3*(%*!20&!$*1&*!

T#.T.%$W! "0&%! 0)! $5+1)*&22.)! '(! %12&>(! $*1&*! T#$2(>$! T1#! 0)! 5.*.)! (*! #(50(&22&! '1)%! 0)(!

912&>(**(�!n9=7986:8!=B!�!?.Q!=22(R1[)(i!1/&)!'Su*#(!#1T&'(R()*!15+(R&)$!10!21X.#1*.&#(!

%0#![215(W!@S&)*(#)(!$*1&*!()%0&*(!$Z0&T$!'(%!$2(5*#.'(%!'0!R.)&*.#1[(!=AD!(*!#(2&$!10!R.)&*(0#!

1/&)!'(!512&X#(#! 2(!%&[)12!T()'1)*!G!R&)0*(%W!"()'1)*!5(! *(RT%! 2S&)>(%*&[1*(0#!15+(>1&*! 2(%!

'(#)&(#%!T#$T1#1*&/%!'0!*(%*!-!&)*0X1*&.)!f%.T+1[&())(!'(!21!%.)'(!'S68<!(*!R&%(!()!#.0*(!'(!

2S$5+.[#1T+(W!".0#!'$X0*(#!21!%.)'(!'S68<!$*1&*!R&%(!()!T215(!()*#(!FO!(*!FI!5R!'(%!1#51'(%!

'()*1&#(%Q!R.*(0#!)0R$#&Z0(!]!OW!



)

IN!

@S&)*(#)(!'$5&'1&*!'0!'$X0*!'(!2S(`1R()!(*!'.)5!'0!21)5(R()*!'0!5+#.).R,*#(W!".0#!5+1Z0(!

5.0T(Q!2(%!&)*(#)(%!.)*!*()*$!'(!#$12&%(#!21!R(&22(0#(!&R1[(!Z0S&2%!1>1&()*!(%*&R$(!5.##(5*(W!=!

2S.X*()*&.)!'(!5+1Z0(!5.0T(Q!2(!*(RT%!'(!#$12&%1*&.)!(*!2S=AD!R.V()!$*1&()*!#(50(&22&%!T1#!0)!

&)>(%*&[1*(0#!1%%.5&$W!@S.#'#(!'(!#$12&%1*&.)!'(%!5.0T(%!$*1&*!21&%%$!]!21!2&X#(!1TT#$5&1*&.)!'(!

2S&)*(#)(W!?+1Z0(!5.0T(!$*1&*!()#([&%*#$(!1).)VR(R()*!T.0#!u*#(!%(5.)'1&#(R()*!1)12V%$(W!!

8.0*!10!2.)[!'0!*(%*!5+1Z0(!&)*(#)(!1>1&*!21!T.%%&X&2&*$!'(!'(R1)'(#!]!2S&)>(%*&[1*(0#!0)(!1&'(!

.#12(!n#$T.)'#(!]!0)(!Z0(%*&.)i!.0!T+V%&Z0(!nT#&%(!()!R1&)!'(! 21!%.)'(!T1#! 2S&)>(%*&[1*(0#!

T.0#!1&'(#!2S&)*(#)(i!%1)%!Z0(!5(**(!1&'(!%.&*!'(!R.)*#(#!21!5.0T(!]!.X*()&#W!!!

=!21!/&)!'(!2S(`1R()Q!2S&)*(#)(!'(>1&*!]!).0>(10!%(!T#u*(#!10!#(50(&2!'(!2S1RV21%(!%12&>1&#(!T0&%!

#$T.)'#(! 10! Z0(%*&.))1&#(! '(! %*#(%%! T.%*! *(%*! (*! ]! 2S$5+(22(! '(! @&l(#*! nC""(;(# L# (*! SQ!

#(%T(5*&>(R()*iW!

,"! !:$&K0'0*02$2-02-D('0*

@(%! >1#&1X2(%! 5.)*&)0(%! %.)*! T#$%()*$(%! %.0%! /.#R(%! '(!R.V())(%! �m3! 2S$51#*3*VT(! .0! '(!

R$'&1)(%! 1%%.#*&(%! '0! T#(R&(#! (*! *#.&%&,R(! Z01#*&2(! '(! 21! '&%*#&X0*&.)W! @1! ).#R12&*$! '(! 21!

'&%*#&X0*&.)!1!$*$!$>120$(![#1T+&Z0(R()*!(*!]! 2S1&'(!'0! *(%*!'(!9+1T&#.3;&2lW! !@(!5#&*,#(!'(!

U0[(R()*! T#&)5&T12! n*(RT%! *.*12! R(%0#$! T.0#! 21! #$12&%1*&.)! '(%! NN! 5.0T(%! 'S68<i! 1! $*$!

5.RT1#$!()*#(!2(%!'(0`![#.0T(%!'S&)*(#)(%!n/.#R1*&.)!521%%&Z0(!.0!/.#R1*&.)!%0#!%&R021*(0#i!

()!0*&2&%1)*!0)! *(%*! .!1TT1#&$!'(!9*0'()*W!@(!#$%02*1*!(%*!T#$%()*$!%.0%! /.#R(!'(!'&//$#()5(!

R.V())(!1>(5!%.)!&)*(#>122(!'(!5.)/&1)5(!]!MIqW!".0#!2(%!5#&*,#(%!'(!U0[(R()*!%(5.)'1&#(%Q!

2(%!'.))$(%!).)![10%%&())(%!.)*!$*$!5.RT1#$(%!1>(5!0)!*(%*!'(%!#1)[%!%&[)$%!'(!;&25.`.)W!

@(%! '.))$(%! 51*$[.#&(22(%! .)*! $*$! 5.RT1#$(%! ]! 2S1&'(! '0! *(%*! '0! ��! '(! 45! A(R1#W! @1!

5.RT1#1&%.)!'(!2S$>.20*&.)!'(%!%5.#(%!'0!Z0(%*&.))1&#(!'(!%*#(%%!1>1)*!(*!1T#,%!#$12&%1*&.)!

'(!2S68<!1!$*$!#$12&%$(!()!0*&2&%1)*!0)!R.',2(!'(!#$[#(%%&.)!2&)$1&#(!R&`*(!1>(5!'(0`!(//(*%!

12$1*.&#(%!n}!520%*(#!~!(*!}!%0U(*%!~i!1/&)!'(!*()&#!5.RT*(!'(!2S1TT1#&(R()*!(*!'(!21!#$T$*&*&.)!

'(%!'.))$(%!10`!'(0`!*(RT%!T.0#!0)!RuR(!%0U(*W!@1!'&//$#()5(!'S$>.20*&.)!1!$*$!(%*&R$(!

1>(5! %.)! &)*(#>122(! '(! 5.)/&1)5(! ]! MIqW! e)(! T3>12(0#! s! OQOI! 1! $*$! 5.)%&'$#$(! 5.RR(!

%*1*&%*&Z0(R()*!%&[)&/&51*&>(W!@(%!1)12V%(%!.)*!$*$!(//(5*0$(%!1>(5!2(!2.[&5&(2!7!>(#%&.)!GWJWOW!



)

IF!

7!?.#(!8(1R!nFONMiW!7-!=!21)[01[(!1)'!()>&#.)R()*!/.#!%*1*&%*&512!5.RT0*&)[W!7!c.0)'1*&.)!

/.#!9*1*&%*&512!?.RT0*&)[Q!C&())1Q!=0%*#&1W!e7@!+**T%-mmkkkW73T#.U(5*W.#[mW!

! !



)

IG!

 

 

 

RESULTATS 

 

 

 



)

IH!

!"! L39(&$2-3:*4'*&562(4'*

6)*#(! 1._*! (*! .5*.X#(! FONMQ! FL! &)*(#)(%! .)*! $*$! &)520%! '1)%! ).*#(! $*0'(! 1>(5! NJ! &)*(#)(%!

:69a=74<!D!(*!NF!&)*(#)(%!:69a=74<!DDW!"1#R&!(0`Q!GFq!$*1&()*!'(%!/(RR(%!nHIq!'1)%!

2(![#.0T(!D!(*!NLq!'1)%!2(![#.0T(!DDi!1>(5!0)!|[(!R.V()!'(!'(!FK!1)%!n�m3!NQHi!'1)%!2(![#.0T(!

D!(*!FL!1)%!n�m3!NQOi!'1)%!2(![#.0T(!DDW!=050)!'S()*#(!(0`!)S1>1&*!'$U]!T#1*&Z0$!0)(!68<!'1)%!

2(0#!T#1*&Z0(!52&)&Z0(!1)*$#&(0#(W!

@(!'&1[#1RR(!'(!/20`!'(!).*#(!$*0'(!(%*!#(T#$%()*$!T1#!21!93?5%(#aW##

!

K3?5%(#a#b3,?%,++(#*(#905;#

!

@S&)*(#)(!'0![#.0T(!DD!1!$*$!(`520!51#!&2!)S1!T1%!T0!1%%&%*(#!10`!'&//$#()*(%!%$1)5(%!'(!/.#R1*&.)!

*+$.#&Z0(%!%0#!2S68<W!?&)Z!&)*(#)(%!'0![#.0T(!D!.)*!$*$!(`520%!T.0#!#(%T(5*(#!2S1TT1#&(R()*!

T1#!X&)^R(!()*#(!2(%![#.0T(%W!!



)

II!

+"! A/-2M/'*4'*J(.'C':2*9/-:7-9$&*

@(!*(RT%!*.*12!()!%(5.)'(%!n%i!R&%!T.0#!#$12&%(#!2(%!NN!5.0T(%!'S68<!$*1&*!?0H;0E0F:90G545;9%

4<0;?%A25GA%6:;?% 25%HD<C15% --Q! /.#R$!%0#!%&R021*(0#!T1#! #1TT.#*!10![#.0T(! DW!6)!(//(*Q! 2(!

*(RT%!R.V()!'(!#$12&%1*&.)!*.*12!'0![#.0T(!D!$*1&*!'(!NFFK!%![D)*(#>122(!'(!5.)/&1)5(!nD?i!]!

MIqQ!JIH3NGJG]Q!%.&*!FO!R&)0*(%!(*!FK!%(5.)'(%!j!2(!*(RT%!'(!#$12&%1*&.)!R.V()!'(!#$12&%1*&.)!

*.*12!'0![#.0T(!DD!$*1&*!'(!NONO!%![D?!]!MIqQ!MFO3NIFO]Q!%.&*!NJ!R&)0*(%!(*!IO!%Q!T!s!OQOOHW!

!

K3?5%(#c#P(+$'#*(#%&,03',.3/"#*(#0O(;,+("#("#'()/"*('#

!

A"! A/-2M/'0*4'*J(.'C':2*0'73:4$-/'0*

! G73/'*4'*D($&-26*C3K'::6*

@(! %5.#(! '(! Z012&*$!R.V())$! .X*()0! T1#! 2S1)12V%(! '(%! &R1[(%! ()! 1>(0[2(! T1#! F! (`T(#*%!

(`T$#&R()*$%! '1)%! 21! T#1*&Z0(! '(! 2S68<! n0)! 51#'&.2.[0(! (*! 0)! #$1)&R1*(0#i! )S(%*! T1%!

%*1*&%*&Z0(R()*!'&//$#()*!()*#(!2(%![#.0T(%!1>(5!0)(!).*(!R$'&1)(!'(!LOmNOO!T.0#!2(![#.0T(!

DD!pD?!]!MIqQ!JJ3MNr!(*!'(!KKmNOO!T.0#!2(![#.0T(!D!pD?!]!MIqQ!JF3LMr!j!T!t!OQ!GKG!n/&[0#(!GiW!



)

IJ!

!

K3?5%(#L[#T)/%(#+/D("Z#L[[#+/D(""&#'(0/"#0('#S#3"B('.3?,.(5%'#(;$(%.'#(.#&),%.'A.D$(#

!

! B:2'/=':2-3:0*98K0-D('0*'2*3/$&'0*

@(!).RX#(!'S&)*(#>()*&.)%!T+V%&Z0(%!(*!.#12(%!$*1&*!?0H;0E0F:90G545;9%4<0;?%041<D9:;9%6:;?%

25%HD<C15%--!1>(5!0)(!R$'&1)(!]!H!"#$!%!&'()!,+1-!T1#!#1TT.#*!10![#.0T(!D!]!M!"#$!%!&'()!*+,*-Q!

Ts!OQOONW!<)!#(R1#Z0(#1!Z0(!%0#!2S()%(RX2(!'(%!&)*(#)(%!'0![#.0T(!/.#R$!%0#!%&R021*(0#%Q!

0)(! %(02(! &)*(#>()*&.)! T+V%&Z0(! %(#1! '(R1)'$(! 5.)*#(! L! T.0#! 2(%! &)*(#)(%! 1V1)*! #(d0!

0)&Z0(R()*!21!/.#R1*&.)!*+$.#&Z0(W!

!



)

IK!

!

K3?5%(#LL#_/+<%(#*O3".(%B(".3/"'#/%,0('#(.#Z/5#$2D'3E5('#

!

! N=$&($2-3:*4(*02/'00*

"20%&(0#%!5#&*,#(%!%(5.)'1&#(%!.)*!$*$!5+.&%&!'1)%!2(!X0*!'S$>120(#!2(!%*#(%%!()*#(!).%!&)*(#)(%!

/.#R$%!%0#!%&R021*(0#!(*!5(0`!/.#R$%!'(!/1d.)!*+$.#&Z0(W!

"#! :2",;(6-"!<&%-%(7.-&2!42)(=!

@(!R.)&*.#1[(!T1#!=AD!)S1!T1%!T(#R&%!'(!R(**#(!()!$>&'()5(!'(!'&//$#()5(!%*1*&%*&Z0(R()*!

%&[)&/&51*&>(!()*#(!2(%![#.0T(%W!@S=AD!R.V()!'0![#.0T(!D!$*1&*!512502$!]!JKQ!pD?!]!MIqQ!HM3KLr!

(*!5(20&!'0![#.0T(!DD!]!JM!pD?!]!MIqQ!IH3LNrQ!T!t!OQIJNW!?(T()'1)*!2(%!$51#*3*VT(%!()*#(!2(%!

'(0`![#.0T(%!R.)*#()*!0)(!*()'1)5(!]!21!#$'05*&.)!'0!%*#(%%!()!/1>(0#!'0![#.0T(!DDQ!/.#R$!

%0#!%&R021*(0#!n/&[0#(!NGiW!@S=AD!R.V()!'(!5+1Z0(!5.0T(!$*1&*!$[12(R()*!%&R&21&#(!()*#(!2(%!

[#.0T(%!%1)%!$51#*!'(!%*#(%%!T.0#!'(%!5.0T(%!T1#*&502&,#(%W!

;
<
F
N
H9
!@
O:
5
?9
H.
9
5
?:
<
5
/!

>
E
G
/:
P
K
9
/!
9
?Q
<
K
!<
H6
79
/

R

B

0

1

S

,R

,B

,0

TH<K>9!,! TH<K>9!B!

;
<
F
N
H9
!@
O:
5
?9
H.
9
5
?:
<
5
/!

>
E
G
/:
P
K
9
/!
9
?Q
<
K
!<
H6
79
/

R

B

0

1

S

,R

,B

,0

TH<K>9!,! TH<K>9!B!

T!s!OQON!



)

IL!

!

K3?5%(#LS#d/+$,%,3'/"#*('#+/D(""('#,B()#0(5%#&),%.A.D$(#*(#0OC_M+#(".%(#0('#?%/5$('#

!

!

!

K3?5%(#LU#M005'.%,.3/"#*5#%()5(30#*(#0OC_M#$/5%#)2,E5(#)/5$(#

!

!

:&//!t!:&//$#()5(!n=AD![#.0T(!F!x!=)&![#.0T(!Ni!

%(2.)!2(%!5.0T(%!

�! 8(RT%!!!!!!!!!!!!!:&//!!!!!!D?MIq!!!!!!T!
�! N!!!!!!!!!FWHII!!3JWOMK!!NNWOOK!!OWIKH!
�! F!!!!!!!!!HWOOO!!3HWIIF!!NFWIIF!!OWGIM!
�! G!!!!!!!!!OWMOM!!3KWJHG!!!MWHJN!!OWLGI!
�! H!!!!!!!!3NWFKG!!3MWLFI!!!KWFKM!!OWKKN!
�! I!!!!!!!!3NWMOM!3NOWHJN!!!JWJHG!!OWJJF!
�! J!!!!!!!!3FWHII!3NNWOOK!!!JWOMK!!OWIKH!
�! K!!!!!!!!!NWJGJ!!3JWMNJ!!NOWNLL!!OWKOL!
�! L!!!!!!!!!HWNLF!!3HWGKO!!NFWKGH!!OWGGL!
�! M!!!!!!!!!FWMOM!!3IWJHG!!NNWHJN!!OWIOI!
�! NO!!!!!!!!IWIHI!!3GWOOK!!NHWOMK!!OWFOH!
�! NN!!!!!!!!IWOMN!!3GWHJN!!NGWJHG!!OWFHG!



)

IM!

3#! >+(6.-&22"-'(!)(!6.'(66!(.!/%8(,,(!)(!?-@('.!

@(!Z0(%*&.))1&#(!'(!%*#(%%!(*! 2S$5+(22(!'(!@&l(#*!)S.)*!T1%!R.)*#$!'(!'&//$#()5(!%&[)&/&51*&>(!

()*#(!2(%!'(0`![#.0T(%!1>(5!-!!

+! �0(%*&.))1&#(!'(!%*#(%%!1>1)*!(`1R()!-!R.V())(!]!GQL! pD?!]!MIqQ!O3Kr!T.0#! 2(!

[#.0T(!D!>%!GQH!pD?!]!MIqQ!J3Nr!T.0#!2(![#.0T(!DD!j!Tt!OQGGHW!

+! �0(%*&.))1&#(! '(! %*#(%%! 1T#,%! (`1R()!-! R.V())(! ]! I! pD?! ]! MIqQ! N3Lr! T.0#! 2(!

[#.0T(!D!>%!GQI!pD?!]!MIqQ!N3Kr!T.0#!2(![#.0T(!DDQ!T!t!OQFNGW!!

+! b5+(22(!'(!@&l(#*!-!R$'&1)(!]!H!pD?!]!MIqQ!FF3Fr!T.0#!2(![#.0T(!D!>%!G!pD?!]!MIqQ!O3

NOr!T.0#!2(![#.0T(!DDQ!T!t!OQGNFW!!

?(T()'1)*Q!2(%!R$'&1)(%!'(%!'(0`!Z0(%*&.))1&#(%!.#&()*()*!>(#%!0)(!*()'1)5(!]!21!'&R&)0*&.)!

'0!%*#(%%!'1)%!2(![#.0T(!DDQ!/.#R$!%0#!%&R021*(0#W!6)/&)Q!'1)%!2(![#.0T(!DDQ!LFq!'(%!&)*(#)(%Q!

5.)*#(!%(02(R()*!JGq!'(%!&)*(#)(%!'0![#.0T(!D!1>1&()*!21!%()%1*&.)!'S&R1[(%!5.##(5*(%!1T#,%!

21!%$1)5(W!?(**(!'&//$#()5(!)S$*1&*!5(T()'1)*!T1%!%&[)&/&51*&>(!1>(5!0)!T!t!OQJFIW!

%#! :01,"6(!6",-5"-'(!

@1! 5.RT1#1&%.)! ()*#(! 2(%! '(0`! [#.0T(%! '0! *10`! 'S1RV21%(! %12&>1&#(! )S1! T1%! R.)*#$! '(!

'&//$#()5(!%*1*&%*&Z0(R()*!%&[)&/&51*&>(Q!T!t!OQJFG!nP,<0(,5#L!(*!93?5%(#LUiW!

%

P,<0(,5#L#F/D(""(#*(#06,+D0,'(#$%&#(.#$/'.#.('.#

>.P+>$#M(-Q+N%% &)#%!#$!% % &'$!%!#$!% %

R)'(&#%S% NNH!FGI! ! NNK!NMK! !

R)'(&#%T% NIK!HOI! ! NFK!HOO! !

!



)

JO!

! !!

K3?5%(#LY#F/D(""(#*(#0O,+D0,'(#',03B,3%(#$%&#(.#$/'.#.('.#

  

4
F
G
76
/9
!/
6
7:
.
6
:H
9

R

'RRRR

,RRRRR

,'RRRR

BRRRRR

B'RRRR

*RRRRR

*'RRRR

0RRRRR

TH<K>9!#

4U4;V 4WXYZ

4
F
G
76
/9
!/
6
7:
.
6
:H
9

R

'RRRR

,RRRRR

,'RRRR

BRRRRR

B'RRRR

*RRRRR

*'RRRR

0RRRRR

TH<K>9!#

4U4;V 4WXYZ

,

4
F
G
76
/9
!/
76
7:
.
6
:H
9

R

'RRRR

,RRRRR

,'RRRR

BRRRRR

B'RRRR

*RRRRR

TH<K>9!##

4U4;V 4WXYZ

,

4
F
G
76
/9
!/
76
7:
.
6
:H
9

R

'RRRR

,RRRRR

,'RRRR

BRRRRR

B'RRRR

*RRRRR

TH<K>9!##

4U4;V 4WXYZ

TtOQJFG!



)

JN!

 

 

 

 

 

DISCUSSION 

 

 

 

 

 

 



)

JF!

A.*#(!$*0'(!1!R&%!()!$>&'()5(!Z0(!2S0*&2&%1*&.)!'(!21!%&R021*&.)!'1)%!2S1TT#()*&%%1[(!'(!2S68<!

T(#R(**1&*!'(!#$'0&#(!2(!*(RT%!'S15Z0&%&*&.)!'S&R1[(%!T#$'$/&)&(%!T1#!#1TT.#*!]!0)(!/.#R1*&.)!

*+$.#&Z0(! ()! 68<! %1)%! %&R021*&.)W! "1#! 1&22(0#%Q! 2(%! &)*(#)(%! /.#R$%! %0#! %&R021*(0#%! .)*!

'(R1)'$!R.&)%!'S1&'(!.#12(!(*m.0!T+V%&Z0(!'(!21!T1#*!'(!2S(`1R&)1*(0#!Z0(!5(0`!'0![#.0T(!DW!

?(21!%0[[,#(!0)(!T20%![#1)'(!1&%1)5(!'(%!&)*(#)(%!'0![#.0T(!DD!1>(5!0)!R(&22(0#!#(T$#1[(!

1)1*.R&Z0(!(*m!.0!0)(!R1)&T021*&.)!T20%!1&%$(!'(!21!%.)'(![#|5(!]!21!/.#R1*&.)!%0#!%&R021*(0#W!

4uR(! %&! 2(%! G!R&)0*(%! FK! %(5.)'(%! Z0&! %$T1#()*! 2(%! '(0`! [#.0T(%! T(0>()*! T1#1y*#(! T(0!

&RT.#*1)*(%!10!>0!'(!21!'&//$#()5(!'(!/.#R1*&.)Q!5(%!Z0(2Z0(%!R&)0*(%!%.)*!10*1)*!'(!*(RT%!

Z0(!2S&)*(#)(!)S0*&2&%(#1!T1%!'1)%!21!T#1*&Z0(!/0*0#(!]!%(!#(T$#(#!.0!R1)&T02(#!5.##(5*(R()*!21!

%.)'(!(*!T.0##1!5.)%15#(#!]!'(%!/&)%!'&1[).%*&Z0(%W!!

@(%!T#(R&,#(%!$*0'(%!%0#!21!%&R021*&.)!()!68<!1TT1#1&%%()*!10!'$X0*!'(%!1))$(%!FONOW!622(%!

5.)/&#R()*! Z0(! 2S0*&2&%1*&.)! 'S0)! %&R021*(0#! ()! /.#R1*&.)! &)&*&12(! T(0*! '&R&)0(#! 21! 5.0#X(!

'S1TT#()*&%%1[(!T1#!#1TT.#*!]!0)(!T.T021*&.)!>&(#[(!'S()%(&[)(R()*!]!2S68<W!@(0#!5#&*,#(!'(!

U0[(R()*! T#&)5&T12! #(T.%(! 12.#%! %0#! '(%! Z0(%*&.))1&#(%! ]! 5+.&`! R02*&T2(%! &)*$[#1)*! '(%!

Z0(%*&.)%!%0#!2S1)1*.R&(!51#'&1Z0(Q!2S1)12V%(!'S&R1[(%!T1*+.2.[&Z0(%!(*!21!R1)&T021*&.)!'(!21!

%.)'(!'S68<!T#$!(*!T.%*!/.#R1*&.)nHKQHLiW!

<[&2>&(!(*!%.)!$Z0&T(!.XU(5*&>()*!Z0(!2S()%(&[)(R()*!'(!2S68<!X1%$!%0#!21!%&R021*&.)!%(!*#1'0&*!

T1#! 0)(!R(&22(0#(! 5.RT#$+()%&.)! '(! 21! %.).1)1*.R&(! 51#'&1Z0(! (*! '(! 21! #(5.))1&%%1)5(!

'h&R1[(!Z0(!5(22(!X1%$(!%0#!0)!1TT#()*&%%1[(!()!%122(!'S.T$#1*&.)nFOiW!

6)!FONHQ!9.+R(#!(*!%.)!$Z0&T(!1//&#R()*!Z0(!2S1TT#()*&%%1[(!T1#! 21!%&R021*&.)!(%*!(//&515(!

T.0#!2h15Z0&%&*&.)!'(!5.RT$*()5(%!T%V5+.R.*#&5(%!)$5(%%1&#(%!]!2S68<nHMiW!

6)! FONH! $[12(R()*Q! c(##(#.! (*! %.)! $Z0&T(! .XU(5*&>()*! Z0(! 21! %&R021*&.)! 1R$2&.#(! 2(%!

5.RT$*()5(%!'h15Z0&%&*&.)!'h&R1[(%!5+(Y!2(%!#$%&'()*%!()!1)(%*+$%&.2.[&(nIOiW!

@S0)!'(%!T.&)*%! /.#*%!'(!).*#(!$*0'(!(%*! 21! *#1)%/$#1X&2&*$!'S0)!1TT#()*&%%1[(!%0#!%&R021*(0#!

'1)%!'(%!5.)'&*&.)%!52&)&Z0(%!+1X&*0(22(%!%0#!T1*&()*!()!T.%*!.T$#1*.&#(!'(!5+&#0#[&(!51#'&1Z0(W!



)

JG!

=!).*#(!5.))1&%%1)5(Q!%(02(R()*!'(0`!$*0'(%!.)*!$>120$!2S(//&515&*$!'S0)!%&R021*(0#!'S68<!

%0#! T1*&()*%! #$(2%! ()! 5.RT1#1)*! '(0`![#.0T(%!'.)*! 0)!1>1&*! #(d0!0)(! /.#R1*&.)! *+$.#&Z0(!

+1X&*0(22(!(*!2S10*#(!0)(!/.#R1*&.)!*+$.#&Z0(!(*!%0#!%&R021*(0#W!6)!FONGQ!:1RT!(*!%.)!$Z0&T(!

%0[[,#()*!Z0(!21!/.#R1*&.)!'S&)*(#)(%!()!51#'&.2.[&(!%0#!%&R021*(0#!1R$2&.#(!21!5.RT$*()5(!]!

2S15Z0&%&*&.)!'S&R1[(%!(`T2.&*1X2(%!nGK!>0(%!1)12V%$(%!'(!R1)&,#(!).)!1>(0[2(i!'(!R1)&,#(!

%&[)&/&51*&>(! (*! 10[R()*()*! 2(! 5.)/.#*! '(%! %*1[&1&#(%! '1)%! 21! #$12&%1*&.)! 'S0)(! 68<!

nZ0(%*&.))1&#(%inINiW!6)!FONLQ! 2S$*0'(!'(!g2.5+!(*!5.2WnFNiQ!5.)/&#R(!Z0(! 21! /.#R1*&.)!68<!

X1%$(!%0#!%&R021*(0#!1R$2&.#(!F!]!G!/.&%!2S15Z0&%&*&.)!'S&R1[(%!52&)&Z0(R()*!(`T2.&*1X2(%!%0#!

T1*&()*!(*!21!51T15&*$!]!'&1[).%*&Z0(#!5.##(5*(R()*!2(%!T1*+.2.[&(%!51#'&1Z0(%!T1#!#1TT.#*!]!21!

/.#R1*&.)! *+$.#&Z0(! %(02(W!6)! (//(*Q! 0)! [#.0T(! #(5(>1)*! H! +(0#(%! '(! /.#R1*&.)! *+$.#&Z0(!

0)&Z0(R()*!1!$*$!5.RT1#$!]!0)![#.0T(!'S&)*(#>()*&.)!Z0&!1!$*$!()!.0*#(! /.#R$!T()'1)*!H!

+(0#(%!]!2S1&'(!'S0)!%&R021*(0#W!?+1Z0(!T1#*&5&T1)*!1!T1#!21!%0&*(!#$12&%$!'(0`!68<!5+(Y!'(%!

T1*&()*%!'(!#$1)&R1*&.)!()!(%%1V1)*!'S.X*()&#!2(%!.)Y(!5.0T(%!%*1)'1#'&%$(%!'(!2S68<nHOiQ!

Z0&!.)*!$*$!1)12V%$(%!%(2.)!0)!%5.#(!'(!Z012&*$!'S&R1[(%!Z0(!).0%!1>.)%!#$0*&2&%$!'1)%!).*#(!

$*0'(W!?(**(! $*0'(! $*1&*! %*1*&%*&Z0(R()*! %&[)&/&51*&>(! ()! /1>(0#! '(%! T1#*&5&T1)*%! /.#R$%! %0#!

%&R021*(0#!1>(5!2S.X*()*&.)!'S0)!%5.#(!'(!Z012&*$!R(&22(0#!n5#&*,#(!'(!U0[(R()*!T#&)5&T12i!(*!0)(!

'&R&)0*&.)! '0! *(RT%! '(! #$12&%1*&.)! n5#&*,#(! '(! U0[(R()*! %(5.)'1&#(iW! =&)%&Q! 5(**(! $*0'(!

1TT0V1&*!21!/.#R1*&.)!%0#!%&R021*(0#!1T#,%!%(02(R()*!H!+(0#(%!'(!/.#R1*&.)W!!

6)/&)Q!()!FONLQ!41*V12!(*!%.)!$Z0&T(!0*&2&%(!0)!5#&*,#(!.XU(5*&/!T1#!$>1201*&.)!5&)$R1*&Z0(!T.0#!

T#.0>(#! Z0S0)! T#.[#1RR(! '(! /.#R1*&.)! X1%$! %0#! 21! %&R021*&.)! T(0*! %(#>&#! '(! X1%(!

'S()%(&[)(R()*!T.0#!2S68<!]!'(%!1TT#()1)*%!)1�/%nIFiW!

=&)%&! 2S&)*$#u*!'(! 21! /.#R1*&.)!X1%$(!%0#! 21!%&R021*&.)!1!'$U]!$*$! 21#[(R()*!$*0'&$(!0*&2&%1)*!

T20%&(0#%! .0*&2%! '.)*! 2(%! $>1201*&.)%! T#$! (*! T.%*! ()%(&[)(R()*Q! 2(%! T(#/.#R1)5(%!

T%V5+.R.*#&5(%Q! 2h15Z0&%&*&.)! 'h&R1[(%! 52&)&Z0(%! 5+(Y! '(%! T1*&()*%! #$(2%! .0! ()5.#(! 21!

'&R&)0*&.)!%&[)&/&51*&>(!'(!21!5&)$R1*&Z0(W!!

8.0*(%!5(%!$*0'(%!'$R.)*#()*!0)(!1R$2&.#1*&.)!'(%!5.))1&%%1)5(%!'(%!%*1[&1&#(%!%0&*(!]!'(%!

%(%%&.)%!'(!%&R021*&.)W!!



)

JH!

?(T()'1)*Q! T1#R&! *.0*(%! 5(%! $*0'(%! #(5()%$(%Q! %(02(R()*! '(0`Q! .)*! (0! #(5.0#%! ]! 0)(!

$>1201*&.)!()!%&*01*&.)!52&)&Z0(!#$(22(!%0#!T1*&()*W!<#!%&!21!%&R021*&.)!T.0#!21!/.#R1*&.)!&)&*&12(!

()!68<!1TT1#1y*!5.RR(!0)(!$>&'()5(!1/&)!'(!T#.[#(%%(#!%0#!2(%!5.RT$*()5(%!1)1*.R&Z0(%!

(*! *(5+)&Z0(%Q! &2!(`&%*(!'(%!'&//$#()5(%!()*#(! 2S(`$50*&.)!'S0)!(`1R()!%0#!%&R021*(0#!(*!%0#!

T1*&()*W!6)!(//(*Q!21!#$12&%1*&.)!%0#!T1*&()*!#(%*(!'$T()'1)*(!'(%!5.)'&*&.)%!'S1)(%*+$%&(!(*!'(%!

R.0>(R()*%! #(%T&#1*.&#(%!T.0>1)*![u)(#! 2S(`1R()W!"1#!1&22(0#%Q! &2!1!$*$!'$R.)*#$!()! 2S$*1*!

15*0(2!'(%!5.))1&%%1)5(%!(*!'(%!*(5+)&Z0(%Q!Z0(!5(#*1&)(%!5.0T(%!%(#1&()*!T20%!5.RT2&Z0$(%!

]!#$12&%(#!%0#!%&R021*(0#!Z0(!%0#!0)!T1*&()*!n5.0T(%!*#1)%[1%*#&Z0(%inIGiW!!

6)/&)Q!1050)(!'(!5(%!$*0'(%!)S$>1201&*!2S&RT15*!'(!21!%&R021*&.)!()!68<!%0#!21!5.)/&1)5(!'(%!

1TT#()1)*%!(*!21!'&R&)0*&.)!'S0)!%*#(%%!$>()*0(2!2.#%!'S(`1R()%!#$12&%$%!%0#!T1*&()*%!

=&)%&Q! ).*#(! $*0'(! 5.##.X.#(! 5(%! #$%02*1*%! ()! T#.R.0>1)*! 2(! X$)$/&5(! '(! 2S1TT.#*! '(! 21!

%&R021*&.)! ()! /.#R1*&.)! &)&*&12(! 5+(Y! '(%! 1TT#()1)*%! ()!R1*&,#(! 'S68<! T1#! #1TT.#*! ]! 0)(!

/.#R1*&.)! +&%*.#&Z0(! *+$.#&Z0(W!?(T()'1)*Q! (22(! (%*! 21! T#(R&,#(! $*0'(! T#.%T(5*&>(Q! ]! ).*#(!

5.))1&%%1)5(Q!]!0*&2&%(#!0)!5#&*,#(!'(!U0[(R()*!*(RT.#(2!%0#!T1*&()*W!!

A$1)R.&)%Q! %&! 21!T20T1#*! '(%!$*0'(%!%.)*!0)&>.Z0(%!%0#! 2(!X$)$/&5(!'(! 21! %&R021*&.)!'1)%!

2S1TT#()*&%%1[(!'(!2S68<Q!<k1&%!(*!5.2W!)01)5()*!5(%!#$%02*1*%!T1#!21!5.RT2(`&*$!'(!R&%(!()!

f0>#(! 'S0)! T#.[#1RR(! '(! %&R021*&.)! T.0#! 2S1TT#()*&%%1[(! '(! 2S68<nIHiW! 6)! (//(*Q! /15(! ]!

2S&)>(%*&%%(R()*!T(#%.))(2!Z0(!'(R1)'()*!2(%!T#.[#1RR(%!'(!%&R021*&.)!10`!&)%*#05*(0#%!(*!

10`!%*1[&1&#(%!1&)%&!Z0(!2(!5._*!'(%!%&R021*(0#%Q!2(%!10*(0#%!R(**()*!()!X121)5(!2(!X$)$/&5(!

'S0)!*(2!T#.[#1RR(W!"1#!1&22(0#%Q!&2%!1U.0*()*!Z0(!'(>1)*!2(!/1&X2(!*10`!'(!R.#X&'&*$!2&$(!]!2S68<Q!

21!%&R021*&.)!)(!T(0*!%S&)%5#&#(!'1)%!0)(!*+$R1*&Z0(!'(!'&R&)0*&.)!'0!#&%Z0(!'1)%!5(!'.R1&)(W!

A.%!#$%02*1*%!R$#&*()*!1&)%&Q!'Su*#(!1TT0V$%!T1#!'(!/0*0#(%!$*0'(%!1/&)!'(!R.)*#(#!2(!X$)$/&5(!

'&#(5*!'(!21!%&R021*&.)!'1)%!2S1TT#()*&%%1[(!'(!2S68<!T.0#!2(!T1*&()*!.0!21!%.5&$*$W!

@1!5.RT$*()5(!#(Z0&%(!T.0#!(`$50*(#!(*!&)*(#T#$*(#!0)(!68<!T$#&.T$#1*.&#(!(%*!#(21*&>(R()*!

5.RT2(`(!(*!)$5(%%&*(!21!R1y*#&%(!'(!*#.&%!'.R1&)(%!'(!5.))1&%%1)5(!'&%*&)5*%!-!'$521#1*&/%Q!

T%V5+.R.*(0#%Q!(*! &)*(22(5*0(2W!@1!5.))1&%%1)5(!'$521#1*&>(!'(! 2S68<!&RT2&Z0(!'(!5.))1y*#(!



)

JI!

2(%!/1&*%Q!2(%!5.0T(%Q!2(%!1)[021*&.)%!(*!2(%!5#&*,#(%!'V)1R&Z0(%!'(!2S68<W!D2!(%*!2(!T20%!%.0>()*!

1%%&R&2$! >&1! '(%! %0TT.#*%! R1*$#&(2%! &)/.#R1*&Z0(%! .0! T1T&(#%W! @(%! 5.))1&%%1)5(%!

T%V5+.R.*#&5(%!'(!2S68<!&RT2&Z0()*!'(!%1>.&#!5.RR()*!'$T215(#!(*!T.%&*&.))(#!21!%.)'(!1/&)!

'(!T#.'0&#(!0)(!&R1[(!]!2h$5#1)W!?(**(!5.))1&%%1)5(!&RT2&Z0(!2S15Z0&%&*&.)!'S0)(!5.RT.%1)*(!

R0%5021&#(! %T$5&/&Z0(! (*! 'S0)(! %$Z0()5(! 'h15*&.)%! 5..#'.))$(%W! 6)/&)Q! 21! 5.))1&%%1)5(!

&)*(22(5*0(22(! &RT2&Z0(! 2h1TT2&51*&.)!'(!'.))$(%!.X*()0(%!]!T1#*&#!'h&R1[(%!'S68<!'1)%!'(%!

%&*01*&.)%!5.)5#,*(%!T.0#!'$>(2.TT(#!0)(!1)12V%(!'&1[).%*&Z0(!'(!5(%!'(#)&,#(%nHMiW!=&)%&Q!

).*#(! $*0'(! .XU(5*&>(! 0)! *(RT%! '(! #$12&%1*&.)! T20%! 5.0#*! R12[#$! '(%! &R1[(%! '(! Z012&*$!

$Z0&>12()*(W! @S1)12V%(! '(! ).*#(! %5.#(! '(! Z012&*$! ()! 1>(0[2(! $*1&*! ).)! %&[)&/&51*&>(Q! R1&%!

R.)*#1&*!0)(!*()'1)5(!()!/1>(0#!'0![#.0T(!DDW!"1#!1&22(0#%Q!2(%!5#&*,#(%!'(!U0[(R()*!%(5.)'1&#(!

R(**()*!()!$>&'()5(!0)(!R(&22(0#(!10*.).R&(!'(%!1TT#()1)*%!1>(5!0)(!#$'05*&.)!%&[)&/&51*&>(!

'0!).RX#(!'S1&'(%W!?(21!%0[[,#(!Z0(!21!%&R021*&.)!T.0##1&*!/1>.#&%(#!2S10*.1TT#()*&%%1[(!'1)%!

21!%0&*(!'(!2(0#!/.#R1*&.)W!

6)!T#()1)*!()!5.RT*(! 2S$5+(22(!'(!�&#lT1*#&5l!Z0(!#(5.RR1)'(!2SE=9nFFi!(*! 2S<#[1)&%1*&.)!

4.)'&12(!'(!21!91)*$!n<49inIIiQ!).*#(!/.#R1*&.)!()!68<!%0#!%&R021*(0#!%S&)%5#&*!10!)&>(10!GW!

?(! R.',2(! 5.RT#()'! 5&)Z! )&>(10`! 'S1)12V%(! 5.##(%T.)'1)*! ]! '(%! )&>(10`! 'S&RT15*!

5.RT2$R()*1&#(%!Z0(!2S.)!5+(#5+(!]!$>120(#!-!!

+! A&>(10!N!-!1TT(2$!}!#$15*&.)%!~Q!&2!%S&)*$#(%%(!]!21!%1*&%/15*&.)!'(%!1TT#()1)*%!%0&*(!

]!21!%(%%&.)!'(!%&R021*&.)!%0#!T20%&(0#%!1%T(5*%!n*(2%!Z0(!2(%!.XU(5*&/%Q!2(!5.)*()0Q!

2(%!*(5+)&Z0(%!'(!%&R021*&.)Q!2(%!/.#R1*(0#%Q!2(!R1*$#&(2!R&%!]!'&%T.%&*&.)zi!

+! A&>(10! F!-! }! 2S1TT#()*&%%1[(! ~! '(%! 1TT#()1)*%! ()! *(#R(%! '(! 5.))1&%%1)5(%Q!

5.RT$*()5(%! (*! 1**&*0'(%! 15Z0&%(%! 2.#%! '(! 21! %(%%&.)! '(! %&R021*&.)W! D2! %S1[&*! '(!

>$#&/&(#!Z0(!2(%!.XU(5*&/%!T$'1[.[&Z0(%!.)*!$*$!1**(&)*%W!!

+! A&>(10!G!-!$>1201*&.)!}!'(%!5+1)[(R()*%!5.RT.#*(R()*10`!~!2&$%!]!21!%(%%&.)!'(!

%&R021*&.)!(*!2(!*#1)%/(#*!'S1TT#()*&%%1[(W!D2!%S1[&*!'S$>120(#!%&!2(%!5.))1&%%1)5(%Q!

2(%! 5.RT$*()5(%! (*! 2(%! 1**&*0'(%! ).0>(22(R()*! 15Z0&%(%! %.)*! 0*&2&%$(%! '1)%! 21!

T#1*&Z0(!T#./(%%&.))(22(W!!



)

JJ!

+! A&>(10! H!-! }! 2(%! #$%02*1*%! ~! .X*()0%! [#|5(! 10`! ).0>(22(%! 15Z0&%&*&.)%! (*! 1&)%&!

'S$>120(#!%&!2(%!5+1)[(R()*%!'1)%!2(!5.RT.#*(R()*!'(%!1TT#()1)*%!.)*!T(#R&%!'(!

/1&#(!$>.20(#!2S.#[1)&%1*&.)W!6)!'S10*#(%!*(#R(%Q!&2!R(%0#(!2S&RT15*!'(!21!%(%%&.)!'(!

%&R021*&.)!%0#!21!T#&%(!()!5+1#[(!'(%!T1*&()*%W!!

+! A&>(10!I!-!}!2(!#(*.0#!%0#!2S&)>(%*&%%(R()*!~Q!Z0&!R(%0#(!2S&RT15*!T20%!21#[(!%0#!'(%!

#$%02*1*%!'(!%1)*$!T0X2&Z0(!R(%0#1X2(%W!

"1#!5.)%$Z0()*Q!).*#(!$*0'(!5.)/&#R(!2(!X$)$/&5(!'(!5()*#(!'(!%&R021*&.)!5.RR(!2SeAD9D469!

]!21!/1502*$!'(!9*#1%X.0#[!T(#R(**1)*!10`!&)*(#)(%!'S$>.20(#!'1)%!0)!()>&#.))(R()*!%(#(&)!]!

2S()%(&[)(R()*!'(![(%*(%!%0#!%&R021*(0#%!1>1)*!2(0#!T#1*&Z0(!%0#!T1*&()*%W!=&)%&Q!).0%!1>.)%!

$R&%! 2S+VT.*+,%(!Z0(! 2S1TT#()*&%%1[(!'(! 2S68<!%0#!%&R021*&.)!T.0##1&*! #$'0&#(! 2(!%*#(%%!'(%!

T#1*&5&()%!()! 2S1)12V%1)*!T1#!'&//$#()*%!5#&*,#(%!'(! U0[(R()*!%(5.)'1&#(%W!g&()!Z0S1050)!'(!

).%!5#&*,#(%!'(!%*#(%%!)(!%.&*!%&[)&/&51*&/Q!.)!.X%(#>(! 21!RuR(! *()'1)5(!]! 21!'&R&)0*&.)!'0!

%*#(%%!()!/1>(0#!'0![#.0T(!/.#R$!%0#!%&R021*(0#W!

!

@(%!2&R&*(%!'(!5(**(!$*0'(!%.)*!#(T#$%()*$(%!T1#!2(!51#15*,#(!R.).5()*#&Z0(!(*!21!T(*&*(!*1&22(!

'(! 2S$5+1)*&22.)!Z0&!'&R&)0()*! 21!51T15&*$!]!'$*(5*(#!0)!(//(*!%*1*&%*&Z0(R()*!%&[)&/&51*&/W!"1#!

1&22(0#%Q!2(%!'(0`!T#.R.*&.)%!'S&)*(#)(!)S$*1&()*!T1%!'S|[(!$Z0&>12()*!1>(5!0)(!1))$(!'S$51#*!

'1)%!2(0#!'$X0*!'(!50#%0%!'S&)*(#)1*W!?(T()'1)*Q!).0%!T()%.)%!Z0(!5(21!)S1!Z0(!T(0!'S&RT15*!

%0#!).*#(!*#1>1&2!T0&%Z0(!2(%!U(0)(%!&)*(#)(%!%.)*!%.0>()*!/.#R$%!()!()!5()*#(%!+.%T&*12&(#%!

#$[&.)10`!T$#&T+$#&Z0(!1>(5!T(0!'S155,%!]!2S68<!'0#1)*!2(%!F!T#(R&,#(%!1))$(%!'S&)*(#)1*W!

:(!%0#5#.y*Q!c(##(#.!(*!5.2W!.)*!'$R.)*#$!0)(!T20%![#1)'(!'&//$#()5(!'1)%!2S.X*()*&.)!'S&R1[(%!

'(!Z012&*$!5+(Y!'(%!&)*(#)(%!'(!T#(R&,#(!1))$(!T1#!#1TT.#*!]!'(%!&)*(#)(%!'(!'(#)&,#(!1))$(!

()*#(! 2(%! 1TT#()1)*%! /.#R$%! %0#! %&R021*(0#! T1#! #1TT.#*! 10`! *$R.&)%Q! /.#R$%! %0#! %0TT.#*!

*+$.#&Z0(nIOiW!?(21!%0[[,#(!Z0(!21!/.#R1*&.)!T1#!%&R021*&.)!T(0*!1>.&#!2(!T20%![#1)'!&RT15*!

2.#%Z0h(22(!(%*!R&%(!()!f0>#(!*^*!'1)%!2(!T#.5(%%0%!'h1TT#()*&%%1[(W!

:(!T20%Q!2S1X%()5(!'S1>(0[2(!'(!2S&)>(%*&[1*(0#!2.#%!'0!T1%%1[(!'(%!&)*(#)(%!T(0*!#(T#$%()*(#!

0)(!2&R&*(!'1)%!2S.#&()*1*&.)!'(!21!Z012&*$!'(%!1&'(%!1TT.#*$(%W!



)

JK!

?.)5(#)1)*!2(!%*#(%%Q!2(%!5#&*,#(%!'S$>1201*&.)!T(0>()*!u*#(!&RT15*$%!T1#!2S1X%()5(!'S1>(0[2(!

%0#!2S1TT1#*()1)5(!'(%!&)*(#)(%!]!*(2!.0!*(2![#.0T(Q!2(%!&)*(#)(%!'0![#.0T(!DD!$*1)*!12.#%!%.0R&%!

]!0)(!.X2&[1*&.)!'(!#$%02*1*%!T1#!#1TT.#*!]!5(0`!'0![#.0T(!DW!

6)/&)Q! 2S1TT.#*! '(! 21! %&R021*&.)! ()! T20%! '(! 21! /.#R1*&.)! *+$.#&Z0(! 521%%&Z0(!R()1&*! ]! 0)(!

'&//$#()5(!%0#! 21!'0#$(!'(! 21! /.#R1*&.)! nNF+!'(! /.#R1*&.)!%0#!%&R021*(0#!()!T20%iW!=&)%&!.)!

T.0##1&*! /1&#(! >12.&#! Z0(! 2(%! '&//$#()5(%! '(! #$%02*1*%! #1TT.#*$(%! ()*#(! 2(%! [#.0T(%! %.)*!

0)&Z0(R()*!510%$(%!T1#!5(**(!/.#R1*&.)!%0TT2$R()*1&#(!%0#!%&R021*(0#!Z0&!1!T(#R&%!10![#.0T(!

DD!'S15Z0$#&#!'(%!5.))1&%%1)5(%!%0#!2(!/.)5*&.))(R()*!'0!%&R021*(0#!(*!155$2$#(#!%1!T#&%(!()!

R1&)W!?(T()'1)*!2(%!&)*(#)(%!'0![#.0T(!D!.)*!T0!X$)$/&5&(#!'S0)(!/.#R1*&.)!%0#!%&R021*(0#!]!

2S688W!@(%!%&R021*(0#%!$*1)*!&'()*&Z0(%!T.0#!2S68<!(*!688Q!*.0%!2(%!&)*(#)(%!1>1&()*!'$U]!T0!

0*&2&%(#!2(!%&R021*(0#!(*!.)!T.0>1&*!%S1//#1)5+&#!'0!X&1&%!2&$!]!'(%!5.))1&%%1)5(%!'0!%&R021*(0#!

'&//$#()*(%!()*#(!2(%![#.0T(%W!!

!A.0%! #(%*.)%! 5.)>1&)50%! Z0(! 2(%! 5.RT$*()5(%! R1)0(22(%! /.)*! T1#*&(! &)*$[#1)*(! '(! 21!

/.#R1*&.)! ]! 2S68<! Z0&! )(! T(0>()*! u*#(! 15Z0&%(%! '(! R1)&,#(! 1'$Z01*(! Z0h()! 0*&2&%1)*! 0)!

%&R021*(0#!.0!()!(`1R&)1)*!'(!>#1&%!T1*&()*%W!D2! (%*! 5.)5(>1X2(!Z0(!'S10*#(%!R$*+.'(%!'(!

/.#R1*&.)!Z0(!'(%!%&R021*(0#%!.0!'(%!(`1R()%!'(!T1*&()*%!T0&%%()*!.//#&#!0)!'([#$!>1#&1X2(!

'h15Z0&%&*&.)! '(! 5.))1&%%1)5(%! (*! '.)5! 1>.&#! 0)! 5(#*1&)! (//(*! %0#! 2(%! 5.RT$*()5(%!

R1)0(22(%W!?(T()'1)*Q!2(!X0*!'(!2h$*0'(!$*1&*!'h$>120(#!2h(//(*!'(!21!/.#R1*&.)!T1#!%&R021*&.)W!

=&)%&Q!21!%&R021*&.)!#(T#$%()*(!0)!.0*&2!R.'(#)(!()!T2(&)!(%%.#!$*+&Z0(!Z0&!T(#R(*!10`!&)*(#)(%!

'(!%(!/.#R(#! 2.&)!'(%!5.)'&*&.)%!1**()*&>(%!'(! 21!R$'(5&)(!15*0(22(!Z0&!'.&*!u*#(!0*&2&%$(!10!

R&(0`!'1)%!*.0%!2(%!'.R1&)(%!Z0S(22(!T(0*!.//#&#W!D)!/&)(Q!2S.XU(5*&/!'(>#1&*!u*#(!'(!/.#R(#!*.0%!

2(%! &)*(#)(%! ',%! 2(! '$X0*! '(! 2(0#! 50#%0%! ]! 0)! R&)&R0R! #1&%.))1X2(! '(! 5.RT$*()5(%! '(!

R1)&T021*&.)!'(!21!%.)'(Q!'S1)1*.R&(!51#'&1Z0(!(*!5#&*,#(%!'V)1R&Z0(%!X1%&Z0(%W!

6)!5.)520%&.)Q!).%!#$%02*1*%!%0[[,#()*!Z0(!'(%!.T$#1*(0#%!).>&5(%!%.)*!()!R(%0#(!'h15Z0$#&#!

.)Y(!5.0T(%!*#1'&*&.))(22(%!()!68<!T20%!#1T&'(R()*!1T#,%!0)(!/.#R1*&.)!%0TT2$R()*1&#(!%0#!

%&R021*(0#!T1#!#1TT.#*!]! 21! /.#R1*&.)! *+$.#&Z0(!%(02(W!A.0%!%0[[$#.)%!Z0(! 2h0*&2&%1*&.)!'h0)!



)

JL!

%&R021*(0#!'S68<!%.&*!()>&%1[$(Q!()!T1#*&502&(#!'1)%! 21!T+1%(!T#$5.5(!'h0)!T#.[#1RR(!'(!

/.#R1*&.)!()!$5+.51#'&.[#1T+&(Q!%0&>&(!'h0)(!T#1*&Z0(!%0T(#>&%$(!/#$Z0()*(!5+(Y!2(%!T1*&()*%W!

!

!:(%! 1%T(5*%! %0TT2$R()*1&#(%! '(! 2h()%(&[)(R()*! %0#! %&R021*(0#! 68<! X1%$! %0#! '(%!

R1))(Z0&)%!T.0##1&()*!u*#(!1)12V%$%Q! *(2%!Z0(! 21!51T15&*$!]!'&1[).%*&Z0(#!'(%!T1*+.2.[&(%!

51#'&1Z0(%! (*! 2S.X*()*&.)! '(! 5#&*,#(%! 'V)1R&Z0(%W! :(! T20%Q! ).*#(! $*0'(! T.0##1&*! u*#(!

1TT#./.)'&(!1/&)!'S$>120(#!21!#$*()*&.)!]!2.)[!*(#R(!'(%!5.RT$*()5(%!15Z0&%(%!()!#$T$*1)*!

2S(`1R()!'1)%! 2(! *(RT%! %0#! 5(%!RuR(%! &)*(#)(%W!6)/&)Q! '(%!$*0'(%! /0*0#(%!'(>#1&()*! u*#(!

5.)d0(%! T.0#! '$*(#R&)(#! 2(! ).RX#(! R.V()! (*! 21! '0#$(! '(%! %(%%&.)%! '(! %&R021*&.)! 68<!

)$5(%%1&#(%!]!0)!).>&5(!T.0#!'(>()&#!5.RT$*()*W!?(%! &)/.#R1*&.)%!T.0##1&()*!u*#(!0*&2&%$(%!

T.0#!5.)5(>.&#!0)!T#.[#1RR(!'(!/.#R1*&.)!&)&*&12(!()!68<!%0#!%&R021*(0#!T.0#!2(%!&)*(#)(%!'0!

:69a=74<!1/&)!'(!2(0#!T(#R(**#(!'S15Z0$#&#!'(%!5.RT$*()5(%!'(!X1%(!()!&R1[(#&(!1>1)*!

2(0#!T#(R&(#!5.)*15*!%0#!T1*&()*%Q!155$2$#1)*!1&)%&!2(0#!5.0#X(!'h1TT#()*&%%1[(W!

  



)

JM!

 

 

 

CONCLUSION 

 

 

 

 



)

KO!

@S$5+.[#1T+&(!*#1)%3f%.T+1[&())(!n68<i!%S(%*!T(0!]!T(0!&RT.%$(!5.RR(!21!*(5+)&Z0(!'(!

5+.&`!T.0#!2S(`1R()!/&)!'0!5f0#!(*!'(%![#.%!>1&%%(10`!()!R$'(5&)(!T$#&.T$#1*.&#(W!4.V()!'(!

R.)&*.#1[(! %(R&3&)>1%&/Q! 2S68<! '(R1)'(! '(%! Z012&*$%! &)*(22(5*0(22(%! (*! *(5+)&Z0(%! 1/&)! '(!

[$)$#(#!'(%!&R1[(%!'(!X.))(!Z012&*$W!=5*0(22(R()*Q!'0#1)*!21!/.#R1*&.)!'0!:69!=74<Q!T(0!

'(!T#.[#1RR(%!&)*,[#()*!0)(!/.#R1*&.)!]!2S68<W!@S.XU(5*&/!'(!).*#(!$*0'(!$*1&*!'(!R.)*#(#!Z0(!

21!%&R021*&.)!1TT.#*(!0)!X$)$/&5(!'1)%!2S1TT#()*&%%1[(!'(!2S68<!()!1R$2&.#1)*!21!#$12&%1*&.)!

'(!2S(`1R()!(*!()!'&R&)01)*!2(!%*#(%%![$)$#$!T1#!5(20&35&W!?(!*#1>1&2!1!T0!%(!/1&#(!()!5.RT1#1)*!

21!#$12&%1*&.)!'(!NN!5.0T(%!'S68<!%0#!T1*&()*%!'(!'(0`!T#.R.*&.)%!'S&)*(#)(%!'0!:69!=74<!

Z0&!.)*!X$)$/&5&$!'S0)(!/.#R1*&.)!+&%*.#&Z0(!*+$.#&Z0(!()!68<W!e)(!/.#R1*&.)!%0TT2$R()*1&#(!

%0#!%&R021*(0#!68<!1!T0!u*#(!'&%T()%$(!]!2S0)(!'(%!T#.R.*&.)%W!!

@(%!#$%02*1*%!.)*!T(#R&%!'(!R.)*#(#!Z0(! 2(! *(RT%!R&%!T.0#!#$12&%(#! 2S()%(RX2(!'(%!5.0T(%!

$*1&*!%&[)&/&51*&>(R()*!T20%!5.0#*!'1)%!2(![#.0T(!1V1)*!X$)$/&5&$!'(!21!%&R021*&.)W!@(!).RX#(!

'S1&'(%! .#12(%! (*! T+V%&Z0(%! 1TT.#*$%! 10`! &)*(#)(%! '0! [#.0T(! /.#R$%! %0#! %&R021*(0#! $*1&*!

$[12(R()*! %&[)&/&51*&>(R()*! T20%! /1&X2(W! @(%! 5#&*,#(%! %(5.)'1&#(%! 1)12V%1)*! 21! Z012&*$! '(!

2S&R1[(!()!1>(0[2(!(*!2(!%*#(%%!'(%!&)*(#)(%!)(!%.)*!T1%!%*1*&%*&Z0(R()*!'&//$#()*%!()*#(!2(%!

[#.0T(%W!!

:1)%!2(!51'#(!'(!21!/.#R1*&.)!%0#!%&R021*(0#Q!2(%!$*0'(%!%.)*![2.X12(R()*!0)&>.Z0(%!%0#!2(!

X$)$/&5(!'(!21!%&R021*&.)!'1)%!2S1TT#()*&%%1[(!'(!2S68<W!<)!T(0*!*.0*!'(!RuR(!#(2(>(#!Z0(!

'(!#1#(%!$*0'(%!)01)5()*!5(%!#$%02*1*%!/15(!]!2S&)>(%*&%%(R()*!T(#%.))(2!Z0(!'(R1)'()*!2(%!

T#.[#1RR(%! '(! %&R021*&.)! T.0#! 2(%! &)%*#05*(0#%! (*! 2(%! %*1[&1&#(%! 1&)%&! Z0(! 2(! 5._*! '(%!

%&R021*(0#%W!A.%!#$%02*1*%!R$#&*()*!'Su*#(!1TT0V$%!T1#!'(!/0*0#(%!$*0'(%!1/&)!'(!R.)*#(#! 2(!

X$)$/&5(!'&#(5*!'(!21!%&R021*&.)!'1)%!2S1TT#()*&%%1[(!'(!2S68<!T.0#!2(!T1*&()*!.0!21!%.5&$*$W!!

=&)%&Q!1>(5!5(!*#1>1&2Q!21!%&R021*&.)!%(RX2(!#(T#$%()*(#!0)(!>.&(!'S1TT#()*&%%1[(!]!T#&>&2$[&(#!

'1)%!2S()%(&[)(R()*!'(!2S68<!()!#$'0&%1)*!2(!*(RT%!'S15Z0&%&*&.)!'S&R1[(%!(*!()!T(#R(**1)*!

10`!&)*(#)(%!'(!'(>()&#!T20%!10*.).R(%!'1)%!2(0#!51T15&*$!]!#$12&%(#!'(%!&R1[(%!()!68<W!!



)

KN!

A.0%!%0[[$#.)%!1&)%&!Z0(!2h0*&2&%1*&.)!'h0)!%&R021*(0#!'S68<!%.&*!()>&%1[$(Q!()!T1#*&502&(#!'1)%!

21!T+1%(!T#$5.5(!'h0)!T#.[#1RR(!'(!/.#R1*&.)!()!$5+.51#'&.[#1T+&(W!

!

!

!

!

!

!

!



)

KF!

!-3-$"'%")*

NW!! FIWN! D)*#.'05*&.)! �! "#$5&%! 'S=)(%*+$%&(! ?1#'&1Z0(! I! pD)*(#)(*r! :&%T.)&X2(! %0#-!
+**T%-mmkkkWT15IW5+m/#m).'(mFNKIm*1l(!

FW!! <#&+1%+&! �W!8+(! +&%*.#V! ./! *#1)%(%.T+1[(12! (5+.51#'&.[#1T+V-! *+(! #.2(! ./! &)%T&#1*&.)Q!
&)).>1*&.)Q!1)'!1TT2&51*&.)%W!\!=)(%*+W!/$>#!FOFOjGHnNi-LJ!MHW!!

GW!! 41*%0R.*.!4Q!<l1!�Q!9*#.R!\Q!c#&%+R1)!;Q!�1'&%+!=Q!g(5l(#!74Q!(*!12W!=TT2&51*&.)!./!
*#1)%(%.T+1[(12! (5+.51#'&.[#1T+V! *.! 5.)*&)0.0%! &)*#1.T(#1*&>(! R.)&*.#&)[! ./! 2(/*!
>()*#&5021#!T(#/.#R1)5(W!=R!\!?1#'&.2W!U0&22!NMLOjHJnNi-MI!NOIW!!

HW!! 41+R..'! cQ! 9+(#)1)! 9�W! "(#&.T(#1*&>(! *#1)%.(%.T+1[(12! (5+.51#'&.[#1T+V-! 50##()*!
%*1*0%!1)'!/0*0#(!'&#(5*&.)%W!E(1#*!g#!?1#'!9.5W!ON!FONJjNOFnNIi-NNIM!JKW!!

IW!! g(**(`! :Q! ?+1%%.*! "3BW! 65+.51#'&.[#1T+&(! *#1)%.(%.T+1[&())(! ()! 1)(%*+$%&(3
#$1)&R1*&.)W!"1#&%-!;&22&1R%!�!;&2l&)%j!NMMMW!HIH!TW!!

JW!! g#(%! 4W! e*&2&%1*&.)! '(! 2S$5+.51#'&.[#1T+&(! *#1)%3.(%.T+1[&())(! T.0#! 2S$>1201*&.)! '0!
*+#.RX0%!'(!2S10#&502(![105+(-!$*0'(!'(!21!>12(0#!1''&*&.))(22(!'(!2S&R1[(#&(!G:!()!*(RT%!
#$(2!%V%*$R1*&Z0(!1T#,%!$>1201*&.)!F:!*#1'&*&.))(22(W!-MOW!!

KW!! �122R(V(#!D\Q!?.221#'!?:Q!c.`!\=Q!g.'V!9?Q!9+(#)1)!9�W!8+(!%1/(*V!./! &)*#1.T(#1*&>(!
*#1)%(%.T+1[(12! (5+.51#'&.[#1T+V-! 1! 51%(! %(#&(%! ./! KFOO! 51#'&15! %0#[&512! T1*&()*%W!
=)(%*+!=)12[W!FOONjMFnIi-NNFJ!GOW!!

LW!! "#15*&5(![0&'(2&)(%!/.#!T(#&.T(#1*&>(!*#1)%(%.T+1[(12!(5+.51#'&.[#1T+VW!=!#(T.#*!XV!*+(!
=R(#&51)! 9.5&(*V! ./! =)(%*+(%&.2.[&%*%! 1)'! *+(! 9.5&(*V! ./! ?1#'&.>1%5021#!
=)(%*+(%&.2.[&%*%!81%l! c.#5(! .)!8#1)%(%.T+1[(12! 65+.51#'&.[#1T+VW!=)(%*+(%&.2.[VW!
1>#!NMMJjLHnHi-MLJ!NOOJW!!

MW!! 62*Y%5+&[! E�Q! 7.%()X(#[(#! "Q! @�//2(#! 4Q! c.`! \=Q!=#1)l&! 9cQ! 9+(#)1)! 9�W! DRT15*! ./!
D)*#1.T(#1*&>(! 8#1)%(%.T+1[(12! 65+.51#'&.[#1T+V! .)! 90#[&512! :(5&%&.)%! &)! NFQIJJ!
"1*&()*%!e)'(#[.&)[!?1#'&15!90#[(#VW!=))!8+.#15!90#[W!N!R1#%!FOOLjLInGi-LHI!IFW!!

NOW!! c215+%l1RT/! c=Q! g1'1).! @Q! :1)&(2! ;BQ! c()(5l! 7<Q! c.`! �cQ! c#1%(#! =BQ! (*! 12W!
7(5.RR()'1*&.)%! /.#! *#1)%.(%.T+1[(12! (5+.51#'&.[#1T+V-! 0T'1*(! FONOW! 60#! \!
65+.51#'&.[#W!N!1._*!FONOjNNnKi-IIK!KJW!!

NNW!! c215+%l1RT/!c=Q!;.0*(#%!"cQ!6'>1#'%()!8Q!6>1)[(2&%*1!=Q!E1X&X!BQ!E.//R1)!"Q!(*!12W!
7(5.RR()'1*&.)%! /.#! *#1)%.(%.T+1[(12! (5+.51#'&.[#1T+V-! 6=?CD! 0T'1*(! FONHW! 60#!
E(1#*!\!3!?1#'&.>1%5!DR1[&)[W!N!1>#!FONHjNInHi-GIG!JIW!!

NFW!! ?055+&1#1!7cQ!A0[()*!4Q!9(k1#'!\gQ!4(%%&5l!\4W!=&#!6RX.2&%R!&)!eT#&[+*!A(0#.%0#[&512!
"1*&()*%W!=)(%*+(%&.2.[VW!N!1>#!NMLHjJOnHi-GIG!IW!!

NGW!! 65+.51#'&.[#1T+V!=e7!XV!*+(!=9!./!=!1)'!*+(!9!./!?=8c!.)!8W!"#15*&5(!B0&'(2&)(%!/.#!
"(#&.T(#1*&>(! 8#1)%(%.T+1[(12! 65+.51#'&.[#1T+VW! =)(%*+(%&.2.[VW! N! R1&!
FONOjNNFnIi-NOLH!MJW!!

NHW!! E�**(R1))!6Q!95+(2()Y!?Q!�1#1!cQ!?+1*Y&)&l.21.0!�Q!7(&)+1#*!�W!8+(!0%(!1)'!%1/(*V!./!
*#1)%.(%.T+1[(12! (5+.51#'&.[#1T+V! &)! *+(! [()(#12! D?e! 33! 1! R&)&#(>&(kW! =5*1!
=)1(%*+(%&.2!951)'W!1._*!FOOHjHLnKi-LFK!GJW!!



)

KG!

NIW!! 4&*5+(22!?Q!71+l.!"9Q!g210k(*!@=Q!?1)1'1V!gQ!c&)%*0()!\=Q!c.%*(#!4?Q!(*!12W!B0&'(2&)(%!
/.#!"(#/.#R&)[!1!?.RT#(+()%&>(!8#1)%*+.#15&5!65+.51#'&.[#1T+&5!6`1R&)1*&.)!&)!='02*%-!
7(5.RR()'1*&.)%! /#.R! *+(! =R(#&51)! 9.5&(*V! ./! 65+.51#'&.[#1T+VW! \! =R! 9.5!
65+.51#'&.[#W!U1)>!FONMjGFnNi-N!JHW!!

NJW!! c1[2(V!76Q!E1)(V!4cQ!g(#10'!=39Q!?.R/(#(!8Q!�.+2!g=Q!4(#l(2!4\Q!(*!12W!?#&*&512!?1#(!
g1%&5!e2*#1%.0)'! @(1#)&)[!B.12%! /.#!=R(#&51)!=)(%*+(%&.2.[V!?#&*&512!?1#(!8#1&)((%-!
7(5.RR()'1*&.)%!/#.R!1)!6`T(#*!B#.0TW!=)(%*+!=)12[W!R1&!FONIjNFOnIi-NOHN!IGW!!

NKW!! 41V.!"EQ!g(102&(0!�Q!:.(2l()!"Q!c(22(#3�.TR1)!:Q!E1##.'!?Q!�1T21)!=Q!(*!12W!=R(#&51)!
?.22([(!./!?+(%*!"+V%&5&1)%m@1!9.5&$*$!'(!7$1)&R1*&.)!'(!@1)[0(!c#1)d1&%(!9*1*(R()*!
.)!?.RT(*()5(!&)!?#&*&512!?1#(!e2*#1%.).[#1T+VW!?+(%*W!1>#!FOOMjNGInHi-NOIO!JOW!!

NLW!! 81)! �Q! 7.%5.(!=Q! 70X&).!=W! 8#1)%(%.T+1[(12! 65+.51#'&.[#1T+V! &)! E(1#*! 1)'! @0)[!
8#1)%T21)*1*&.)W!\!?1#'&.*+.#15!C1%5!=)(%*+W!U0&)!FONMjGGnJi-NIHL!ILW!!

NMW!! C&[).)!"W! c.#R1*&.)! '(%! #$1)&R1*(0#%! ]! 2S$5+.[#1T+&(! 51#'&1Z0(W!7$1)&R1*&.)W!R1#%!
FOOHjNGnFi-NFJ!GOW!!

FOW!! <[&2>&(!6Q!C215+.0!=Q!6'%(22!4Q!c2(*5+(#!9AQ!C12()5&1!<Q!4(&)(#&!4Q!(*!12W!9&R021*&.)3
X1%('!*(15+&)[!>(#%0%!T.&)*3./351#(!*(15+&)[!/.#!&'()*&/&51*&.)!./!X1%&5!*#1)%.(%.T+1[(12!
(5+.51#'&.[#1T+V! >&(k%-! 1! T#.%T(5*&>(! #1)'.R&%('! %*0'VW! =)1(%*+(%&1W! R1#%!
FONIjKOnGi-GGO!IW!!

FNW!! g2.5+!=4Q!=#`!7!>.)Q!6**(#!7Q!g(#[(#!:EQ!�1&%(#!E=Q!@()Y!=Q!(*!12W!DRT15*!./!9&R021*.#3
g1%('! 8#1&)&)[! &)! c.50%('! 8#1)%(%.T+1[(12! 65+.51#'&.[#1T+V-! =! 71)'.R&Y('!
?.)*#.22('!8#&12W!=)(%*+!=)12[W!FONKjNFInHi-NNHO!LW!!

FFW!! E10*(!=0*.#&*$!'(!91)*$!nE=9iW�!B0&'(!'(!X.))(%!T#1*&Z0(%!()!R1*&,#(!'(!%&R021*&.)!
()! %1)*$Q! \1)>&(#! FONFW! pD)*(#)(*r! :&%T.)&X2(! %0#-! +**T%-mmkkkW+1%3
%1)*(W/#m0T2.1'm'.5%m1TT2&51*&.)mT'/mFONF3ONm%&R021*&.)a()a%1)*(a3a#1TT.#*WT'/!

FGW!! ;&22&1R%!6=W!A&)1!71**)(#!B(2X1#*Q!8+(!�&)[S%!4&'k&/(-!=!E&%*.#V!1)'!4V%*(#V!./!41'1R(!
'0!?.0'#1VW!\!4.'!E&%*W!N!U0&)!FOOOjKFnFi-IFM!GFW!!

FHW!! g(*Y!7Q!B+0V%()!=Q!:S<#&.!CW!9D4e@=8D<A!6A!"b:=B<BD6!4b:D?=@6�-!7(>!4('!
@&,[(W!-KW!!

FIW!! ?1##.)! "3AQ! 8#0(X! @Q! �(#%&)! gW! E&[+3/&'(2&*V! %&R021*&.)! &)! *+(! ).)R('&512! '.R1&)-!
T#15*&5(%!1)'!T.*()*&12!*#1)%/(#1X2(!5.RT(*()5&(%!/.#!*+(!R('&512!/&(2'W!='>!4('!6'05!
"#15*W!FO!R1&!FONNjF-NHM!IIW!!

FJW!! 1'R&)a%/1#W! D)*$#u*%! '(! 2S1TT#()*&%%1[(! T1#! %&R021*&.)! ()! %.&)%! 5#&*&Z0(%! 3! @1! 9c=7!
pD)*(#)(*rW!9.5&$*$!c#1)d1&%(!'S=)(%*+$%&(!(*!'(!7$1)&R1*&.)W!FONM!p5&*$!L!%(T*!FONMrW!
:&%T.)&X2(! %0#-! +**T%-mm%/1#W.#[m&)*(#(*%3'(321TT#()*&%%1[(3T1#3%&R021*&.)3()3%.&)%3
5#&*&Z0(%m!

FKW!! D)%*&*0*(! ./!4('&5&)(! ne9i!?.RR&**((! .)!�012&*V! ./!E(12*+!?1#(! &)!=R(#&51W!8.!6##! &%!
E0R1)-!g0&2'&)[!1!91/(#!E(12*+!9V%*(R!pD)*(#)(*rW!�.+)!@8Q!?.##&[1)!\4Q!:.)12'%.)!49Q!
$'&*(0#%W! ;1%+&)[*.)! n:?i-! A1*&.)12! =51'(R&(%! "#(%%! ne9ij! FOOO! :&%T.)&X2(! %0#-!
+**T-mmkkkW)5X&W)2RW)&+W[.>mX..l%mAg�FFINLFm!

FLW!! \.0//#.V! 7Q! �+$2&/&! BQ! c.)*1&)(! 4Q! "1#21>(55+&.! \Q! ?1#2&! "Q! C&>&()! gW! }�=TT.#*! '(! 21!
%&R021*&.)�~W!-NNW!!



)

KH!

FMW!! ?..l!:=Q!E1*121!7Q!g#V'[(%!7Q!�()'(U1%!gQ!9Y.%*(l!\EQ!;1)[!=8Q!(*!12W!8(5+).2.[V3
()+1)5('!%&R021*&.)! /.#!+(12*+!T#./(%%&.)%!('051*&.)-!1!%V%*(R1*&5! #(>&(k!1)'!R(*13
1)12V%&%W!\=4=W!K!%(T*!FONNjGOJnMi-MKL!LLW!!

GOW!! A(%*(2! :Q! B#..R! \Q! 6&l(21)'3E0%(X�! 9Q! <S:.))(22! \4W! 9&R021*&.)! /.#! 2(1#)&)[! 1)'!
*(15+&)[!T#.5('0#12!%l&22%-!*+(!%*1*(!./!*+(!%5&()5(W!9&R02!E(12*+5!\!9.5!9&R02!E(12*+5W!
1._*!FONNjJ!90TT2-9NO3NGW!!

GNW!! <l0'1!�Q!g#V%.)!6<Q!:(41#&1!9Q!\15.X%.)!@Q!�0&).)(%!\Q!9+()!gQ!(*!12W!8+(!e*&2&*V!./!
9&R021*&.)!&)!4('&512!6'051*&.)-!;+1*!D%!*+(!6>&'()5(�-!e8D@D8�!<c!9D4e@=8D<A!DA!
46:D?=@!6:e?=8D<AW!4*!9&)1&!\!4('!\!8#1)%2!"(#%!4('W!N!1._*!FOOMjKJnHi-GGO!HGW!!

GFW!! 45B1[+&(!;?Q!D%%()X(#[!9gQ!?.+()!67Q!g1#%0l!\EQ!;1V)(!:gW!:.(%!9&R021*&.)3X1%('!
4('&512!6'051*&.)!k&*+!:(2&X(#1*(!"#15*&5(!�&(2'!g(**(#!7(%02*%!*+1)!8#1'&*&.)12!?2&)&512!
6'051*&.)�!=!4(*13=)12V*&5!?.RT1#1*&>(!7(>&(k!./!*+(!6>&'()5(W!=51'!4('!\!=%%.5!=R!
4('!?.22W!U0&)!FONNjLJnJi-KOJ!NNW!!

GGW!! g1#%0l!\EQ!45B1[+&(!;?Q!?.+()!67Q!g1215+1)'#1)!\9Q!;1V)(!:gW!e%(!./!%&R021*&.)3
X1%('!R1%*(#V!2(1#)&)[!*.!&RT#.>(!*+(!Z012&*V!./!5()*#12!>().0%!51*+(*(#!T215(R()*!&)!1!
R('&512!&)*()%&>(!51#(!0)&*W!\!E.%T!4('W!%(T*!FOOMjHnKi-GMK!HOGW!!

GHW!! ;1V)(!:gQ!:&'k1)&1!=Q!c(&)[21%%!\Q!c0'121!4\Q!g1#%0l!\EQ!45B1[+&(!;?W!9&R021*&.)3
g1%('!6'051*&.)!DRT#.>(%!�012&*V!./!?1#(!:0#&)[!?1#'&15!=##(%*!8(1R!7(%T.)%(%!1*!1)!
=51'(R&5!8(15+&)[!E.%T&*12-!=!?1%(3?.)*#.2!9*0'VW!?+(%*W!N!U1)>!FOOLjNGGnNi-IJ!JNW!!

GIW!! ".)5+(*!4Q!B((#1(#*%!8W!@(!%*#(%%!'(!2S1)(%*+$%&%*(3#$1)&R1*(0#W!-LW!!

GJW!! @1Y1#0%! 79W! 8+(! T%V5+.2.[V! ./! %*#(%%! 1)'! 5.T&)[W! D%%0(%! 4()*! E(12*+! A0#%W!
NMLIjKnN!Hi-GMM!HNLW!!

GKW!! C12()*&)!gQ!B#.**l(!<Q!9l.#)&)[!4Q!g(#[#1*+!9Q!c&%5+(#R1))!EQ!7�#*[()!:Q!(*!12W!?.#*&%.2!
1)'! 12T+131RV21%(! 1%! %*#(%%! #(%T.)%(! &)'&51*.#%! '0#&)[! T#(3+.%T&*12! (R(#[()5V!
R('&5&)(!*#1&)&)[!k&*+!#(T(*&*&>(!+&[+3/&'(2&*V!%&R021*&.)!1)'!%5()1#&.%!k&*+!%*1)'1#'&Y('!
T1*&()*%W!951)'!\!8#10R1!7(%0%5!6R(#[!4('W!L!1>#!FONIjFG-GNW!!

GLW!! B12215+(#!:CQ!"(*(#%()!<EW!9*&R020%3%(5#(*&.)!5.0T2&)[!&)!R1RR12&1)!%12&>1#V![21)'%W!
D)*!7(>!"+V%&.2W!NMLGjFL-N!IFW!!

GMW!! 4()[&)! =?Q! �1V%(#! ?Q! 80Y&)! AQ! "(##0&%%(103?1##&(#! \Q! ?+1#T&.*! =Q! g(#)1! cQ! (*! 12W!
4&)'/02)(%%!DRT#.>(%!<*.21#V)[.2.[V!7(%&'()*%S!"(#/.#R1)5(!&)!1!9&R021*('!g1'3A(k%!
?.)%02*1*&.)-!=! "&2.*! 9*0'VW! \! 90#[! 6'05! pD)*(#)(*rW! NM! ).>! FOFO! p5&*$! L!R1#%! FOFNrj!
:&%T.)&X2(!%0#-!+**T%-mmkkkW%5&()5('&#(5*W5.Rm%5&()5(m1#*&52(mT&&m9NMGNKFOHFOGOHGHK!

HOW!! 7((>(%!98Q!c&)2(V!=?Q!9l0X1%!A\Q!9k1R&)1*+1)!4Q!;+&*2(V!;9Q!B21%!�6Q!(*!12W!g1%&5!
"(#&.T(#1*&>(!8#1)%(%.T+1[(12!65+.51#'&.[#1T+V!6`1R&)1*&.)-!=!?.)%()%0%!9*1*(R()*!
./! *+(! =R(#&51)! 9.5&(*V! ./! 65+.51#'&.[#1T+V! 1)'! *+(! 9.5&(*V! ./! ?1#'&.>1%5021#!
=)(%*+(%&.2.[&%*%W!\!=R!9.5!65+.51#'&.[#W!N!R1&!FONGjFJnIi-HHG!IJW!!

HNW!! g.%(22&! :6W! 4.)&*.#1[(! '(! 2S1)12[$%&(! 1>(5! 2S=AD! n=)12[(%&1mA.5&5(T*&.)! D)'(`i�-!
7$%02*1*%!'(%!$*0'(%!52&)&Z0(%!5+(Y!2(%!T1*&()*%!$>(&22$%!(*!1)(%*+$%&$%W!-NFW!!

HFW!! \(1))(!4Q!?2$R()*!?Q!:(!\.)5l+((#(!\Q!@.[&(#!7Q!81>(#)&(#!gW!C1#&1*&.)%!./!*+(!1)12[(%&1!
).5&5(T*&.)!&)'(`!'0#&)[![()(#12!1)1(%*+(%&1!/.#!21T1#.%5.T&5!1X'.R&)12!%0#[(#VW!\!?2&)!
4.)&*!?.RT0*W!1._*!FONFjFJnHi-FLM!MHW!!



)

KI!

HGW!! g.%(22&!6Q!g.0>(*!@Q!g$[.0!BQ!:1X.0Y!7Q!:1>&'%.)!\Q!:(2.%*(!\3�Q!(*!12W!"#('&5*&.)!./!
&RR('&1*(! T.%*.T(#1*&>(! T1&)! 0%&)[! *+(! 1)12[(%&1m).5&5(T*&.)! &)'(`-! 1! T#.%T(5*&>(!
.X%(#>1*&.)12!%*0'VW!g#!\!=)1(%*+W!1>#!FONHjNNFnHi-KNI!FNW!!

HHW!! @(!B0()!4Q!\(1))(!4Q!9&(>(#*!�Q!=2!4.0X1#&l!4Q!?+1Y.*!8Q!@12.�!"=Q!(*!12W!8+(!=)12[(%&1!
A.5&5(T*&.)!D)'(`-!1!T&2.*!%*0'V!*.!(>1201*&.)!./!1!)(k!T1&)!T1#1R(*(#!'0#&)[!21X.#W!D)*!\!
<X%*(*!=)(%*+W!1>#!FONFjFNnFi-NHJ!INW!!

HIW!! =2&!AQ!A1*(#!e4W!912&>1#V!=2T+13=RV21%(!1%!1!g&.R1#l(#!./!9*#(%%!&)!g(+1>&.#12!4('&5&)(W!
D)*!\!g(+1>!4('W!N!U0&)!FOFOjFKnGi-GGK!HFW!!

HJW!! A1*(#!e4Q!7.+2('(#!AQ!B11X!\Q!g(#[(#!9Q!\0'!=Q!�&#%5+X10R!?Q!(*!12W!E0R1)!%12&>1#V!
12T+131RV21%(!#(15*&>&*V!&)!1!T%V5+.%.5&12!%*#(%%!T1#1'&[RW!D)*!\!"%V5+.T+V%&.2!<//!\!D)*!
<#[1)!"%V5+.T+V%&.2W!R1#%!FOOIjIInGi-GGG!HFW!!

HKW!! g.%(!77Q!41*V12!7Q!;1##1&5+!E\Q!90RR(#%!\Q!90X#1R1)&1R!gQ!4&*5+(22!\Q!(*!12W!e*&2&*V!./!
1!8#1)%(%.T+1[(12!65+.51#'&.[#1T+&5!9&R021*.#!1%!1!8(15+&)[!8..2W!\!?1#'&.*+.#15!C1%5!
=)(%*+W!FONNjFInFi-FNF!IW!!

HLW!! \(215&5!9Q!g.k'2(!=Q!8.[1%+&!�Q!C.)E.R(V(#!"W!8+(!e%(!./!866!9&R021*&.)!&)!8(15+&)[!
g1%&5!65+.51#'&.[#1T+V!9l&22%!*.!9()&.#!=)(%*+(%&.2.[V!7(%&'()*%W!\!?1#'&.*+.#15!C1%5!
=)(%*+W!FONGjFKnHi-JKO!IW!!

HMW!! 9.+R(#! gQ! E0'%.)! ?Q! E0'%.)! \"Q! ".%)(#! B:Q! A1&l! C?W! 8#1)%(%.T+1[(12!
(5+.51#'&.[#1T+V!%&R021*&.)!&%!1)!(//(5*&>(!*..2!&)!*(15+&)[!T%V5+.R.*.#!%l&22%!*.!).>&5(!
(5+.51#'&.[#1T+(#%W!?1)!\!=)(%*+!?1)!=)(%*+W!FONGjJN-FGI!HNW!!

IOW!! c(##(#.!A=Q!g.#*%.>!=CQ!=#.#1!EQ!41#*&)(22&!94Q!�.21#5YVl!@4Q!8((*(#!6?Q!(*!12W!9&R021*.#!
*#1&)&)[! ()+1)5(%! #(%&'()*! T(#/.#R1)5(! &)! *#1)%(%.T+1[(12! (5+.51#'&.[#1T+VW!
=)(%*+(%&.2.[VW!U1)>!FONHjNFOnNi-NHM!IMW!!

INW!! :1RT! \Q! =)*+.)V! 7Q! :1>&'%.)! 4=Q! 4()'(%! @W! 6//(5*%! ./! 8#1)%(%.T+1[(12!
65+.51#'&.[#1T+V!9&R021*.#!8#1&)&)[!.)!@(1#)&)[!1)'!"(#/.#R1)5(! &)!?1#'&.>1%5021#!
4('&5&)(!c(22.k%W!\!=R!9.5!65+.51#'&.[#W!'$5!FONGjFJnNFi-NHIO3NHIJW(FW!!

IFW!! 41*V12!7Q!4&*5+(22!\:Q!E(%%!"6Q!?+10'1#V!gQ!g.%(!7Q!\1&)1)'0)%&)[!\9Q!(*!12W!9&R021*.#3
X1%('! *#1)%(%.T+1[(12!(5+.51#'&.[#1T+&5! *#1&)&)[!k&*+!R.*&.)!1)12V%&%-!1!50##&5020R3
X1%('!1TT#.15+W!=)(%*+(%&.2.[VW!1._*!FONHjNFNnFi-GLM!MMW!!

IGW!! g&%k1%!4Q!"1*(2!7Q!B(#R1)!?Q!�+1#.'!=Q!4.+1R('!=Q!9!:.'!EQ!(*!12W!9&R021*&.)3X1%('!
*#1&)&)[!&)!(5+.51#'&.[#1T+VW!65+.51#'&.[#!4*!�&%5.!AW!N!%(T*!FONJjGGW!!

IHW!! <k1&%!�Q!4&*5+(22!\:W!?.)-!9&R021*&.)!8#1&)&)[!&)!8#1)%(%.T+1[(12!65+.51#'&.[#1T+VW!\!
?1#'&.*+.#15!C1%5!=)(%*+W!.5*!FONHjFLnIi-NHNF!GW!!

IIW!! <49Q! FONOW! 6>1201*&.)! *#1&)&)[! &)! ;E<WT'/! pD)*(#)(*r! :&%T.)&X2(! %0#-!
+**T-mm(>1201*&.)>&[&(W/#mkT3
5.)*()*m0T2.1'%mFONGmONm;E<aE96aBD"aD8"aFONNWFa()[WT'/!

!



)

KJ!

+''"7")*

=))(`(!N! �0(%*&.))1&#(!'(!%*#(%%!

#G:2C:90<;%6C%?9D5??%0;6C09%1:D%2:%?A:;F5%67#!'%?CD%1:905;9%

:1*(!'(!21!%$1)5(!-!

9(`(!-!!

=>(Y3>.0%!'$U]!T1#*&5&T$!]!0)(!%$1)5(!'(!%&R021*&.)!�!

!

=C=A8!21!%$1)5(!'S68<!]!5.RX&()!$>120(#!>.0%!>.*#(!%*#(%%!%0#!0)(!$5+(22(!'(!O!]!NO!�!

!

="769!21!%$1)5(!'S68<!]!5.RX&()!$>120(#!>.0%!2(!%*#(%%!&)'0&*!T1#!21!%$1)5(!Z0(!>.0%!>()(Y!

'S(//(5*0(#!%0#!0)(!$5+(22(!'(!O!]!NO!�!

!

=>(Y3>.0%!'$U]!#$12&%$!0)(!68<!'1)%!>.*#(!T#1*&Z0(!52&)&Z0(!�!

!

=>(Y3>.0%!(0!21!%()%1*&.)!'S1>.&#!#$12&%$!'(%!&R1[(%!5.##(5*(%!2.#%!'(!5(**(!%$1)5(!�!

!

!

D'()*&/&51*&.)!1RV21%(!%12&>1&#(!-!DA867A6!ama!

!

!

!! 41%502&)!
!! c$R&)&)!!!

!
!! .0&!
!! ).)!

!

!! .0&!
!! ).)!

!

!! .0&!
!! ).)!

!



)

KK!

=))(`(!F! b5+(22(!'(!@&l(#*!

.#)/-%65%D54120D%F5%OC5?90<;;:0D5%U%2:%E0;%65%2:%?A:;F5%

=e!?<e79!:6!@=!96=A?6!:S6?E<B7="ED6!�e6!C<e9!C6A6�!:6!c=D76!

!

!



)

KL!

!



)

KM!

)#$(.#%

+01234561730!8!@S$5+.[#1T+&(!*#1)%3f%.T+1[&())(!n68<i!%S(%*!T(0!]!T(0!&RT.%$(!5.RR(!
21!*(5+)&Z0(!'(!5+.&`!T.0#!2S(`1R()!/&)!'0!5f0#!(*!'(%![#.%!>1&%%(10`!()!R$'(5&)(!
T$#&.T$#1*.&#(W!4.V()!'(!R.)&*.#1[(!%(R&3&)>1%&/Q!2S68<!'(R1)'(!'(%!Z012&*$%!
&)*(22(5*0(22(%!(*!*(5+)&Z0(%!1/&)!'(![$)$#(#!'(%!&R1[(%!'(!X.))(!Z012&*$W!=5*0(22(R()*Q!
'0#1)*!2S&)*(#)1*!'S=)(%*+$%&(!7$1)&R1*&.)!(*!4$'(5&)(!T$#&<T$#1*.&#(!n=74<iQ!T(0!'(!
T#.[#1RR(%!&)*,[#()*!0)(!/.#R1*&.)!]!2S68<W!@S.XU(5*&/!'(!).*#(!$*0'(!$*1&*!'(!R.)*#(#!Z0(!
21!%&R021*&.)!1TT.#*(!0)!X$)$/&5(!'1)%!2S1TT#()*&%%1[(!'(!2S68<W!
!
%91:27;<!;1!=:1>34;!8!?(**(!$*0'(!).)!&)*(#>()*&.))(22(Q!T#.%T(5*&>(Q!'S$>1201*&.)!'(%!
T#1*&Z0(%!T#./(%%&.))(22(%!1!$*$!#$12&%$(!()*#(!U0&)!(*!.5*.X#(!FONMW!A.*#(!$*0'(!1!$*$!
155(T*$(!T1#!2(!5.R&*$!'S$*+&Z0(!'(!21!9.5&$*$!c#1)d1&%(!'S=)(%*+$%&(37$1)&R1*&.)!)o!D7g!
OOONOFIH3FOFO3NFOW!622(!&)5201&*!2(%!&)*(#)(%!'(%!T#.R.*&.)%!'(!T#(R&,#(!(*!'(!'(0`&,R(!
1))$(Q!#(%T(5*&>(R()*!B#.0T(!D!(*!DDQ!'0!:69!=74<W!8.0%!2(%!&)*(#)(%!.)*!X$)$/&5&$!'S0)(!
/.#R1*&.)!*+$.#&Z0(!521%%&Z0(!]!2S68<!(%*&R$(!]!K!+(0#(%!]!21Z0(22(!%S1U.0*1&*!NF!+(0#(%!'(!
/.#R1*&.)!%0#!%&R021*(0#!T.0#!2(%!&)*(#)(%!'0![#.0T(!DDW!@(%!&)*(#)(%!#$12&%1&()*!NN!5.0T(%!
'S68<!T#$'$/&)&(%Q!%0#!T1*&()*%Q!'1)%!2(!%(#>&5(!'(!#$1)&R1*&.)!51#'&.>1%5021&#(Q!A.0>(2!
E^T&*12!?&>&2W!@(!5#&*,#(!'(!U0[(R()*!T#&)5&T12!$*1&*!2(!*(RT%!()!%(5.)'(%!R&%!T.0#!#$12&%(#!
5(%!5.0T(%W!@(%!5#&*,#(%!%(5.)'1&#(%!$*1&()*!21!Z012&*$!'(%!&R1[(%!15Z0&%(%Q!2S$>1201*&.)!'0!
X(%.&)!'S1&'(!'S0)!/.#R1*(0#!(*!2S0*&2&%1*&.)!'(!*(%*%!T(#R(**1)*!0)(!+$*$#.3$>1201*&.)!
nR.)&*.#1[(!=ADQ!1RV21%(!%12&>1&#(i!(*!0)(!10*.3$>1201*&.)!'0!%*#(%%!nZ0(%*&.))1&#(!T#$!(*!
T.%*!*(%*Q!$5+(22(!'(!@&l(#*i!#(%%()*&!T1#!2S&)*(#)(!10!5.0#%!'(!2S68<W!
!
$:?5<191?!8!=0!*.*12Q!FF!&)*(#)(%!#$T1#*&%!()!NN!X&)^R(%!1TT1#&$%!.)*!T1#*&5&T$!]!).*#(!
$*0'(W!@(!*(RT%!*.*12!$*1&*!%&[)&/&51*&>(R()*!R.&)%!$2(>$!'1)%!2(![#.0T(!DDQ!NONO!%(5.)'(%!
pD?!]!MIq!MFO3NIFOrQ!T1#!#1TT.#*!10![#.0T(!DQ!NFFK!%!pD?!]!MIq!JIH3NGIGr!j!T!s!OQOOHW!@1!
Z012&*$!'(%!&R1[(%!$*1&*!&'()*&Z0(!()*#(!2(%![#.0T(%!nKKmNOO!T.0#!2(!B#.0T(!D!pD?!]!MIqQ!JF3
LMr!T.0#!2(![#.0T(!D!>%!LOmNOO!T.0#!2(!B#.0T(!DD!pD?!]!MIqQ!JJ3MNrQ!T!tOQGKGiW!@(%!
'(R1)'(%!'S1&'(%!'0!/.#R1*(0#!$*1&()*!T20%!).RX#(0%(%!'1)%!2(![#.0T(!D!%1)%!/.#R1*&.)!
T1#!%&R021*&.)!nM!T.0#!2(![#.0T(!D!"#$!%!&'()!*+,*-./!0!T.0#!2(![#.0T(!DD!"#$!%!&'()!,+1-Q!Ts!
OQOONiW!@S$>1201*&.)!'0!%*#(%%!)S1!T1%!R.)*#$!'(!'&//$#()5(!%*1*&%*&Z0(!()*#(!2(%![#.0T(%!
Z0(2!Z0(!%.&*!2(!5#&*,#(!0*&2&%$W!
!
.306<5?730!8%@S1TT.#*!'(!21!%&R021*&.)!'1)%!2S1TT#()*&%%1[(!'(!2S68<!T(#R(*!'(!#$'0&#(!2(!
*(RT%!'S15Z0&%&*&.)!'S&R1[(%!T#$'$/&)&(%!T1#!#1TT.#*!]!0)(!/.#R1*&.)!*+$.#&Z0(!()!68<!
%1)%!%&R021*&.)!1>(5!T#.X1X2(R()*!0)(!R(&22(0#(!10*.).R&(!'(%!&)*(#)(%W!A.0%!%0[[$#.)%!
Z0(!2S0*&2&%1*&.)!'S0)!%&R021*(0#!'S68<!%.&*!()>&%1[$(Q!()!T1#*&502&(#!'1)%!21!T+1%(!T#$5.5(!
'S0)!T#.[#1RR(!'(!/.#R1*&.)!()!$5+.51#'&.[#1T+&(W!:S10*#(%!$*0'(%!%.)*!]!#$12&%(#!T.0#!
R.)*#(#!Z0(!21!%&R021*&.)!1TT.#*(!0)!X$)$/&5(!'&#(5*!T.0#!2(!T1*&()*!.0!T.0#!21!%.5&$*$W!
!

H5<%3E5(#*(#)0,''(+(".#e!=A698E69D6!76=AD4=8D<A!

F/.'A)0&'#e!b5+.[#1T+&(!*#1)%3.(%.T1+[&())(!n68<iQ!%&R021*&.)Q!=)(%*+$%&(3#$1)&R1*&.)!(*!
R$'(5&)(!T$#&.T$#1*.&#(Q!T#.[#1RR(!'(!/.#R1*&.)!

]%&'3*(".#e!"#./(%%(0#!"102!4&5+(2!467869!!
b3%().(5%#e!:.5*(0#!;12&'!<e@6E7D!
C''(''(5%'#e!"#./(%%(0#!<2&>&(#!?<@@=AB6!j!"#./(%%(0#!"&(##(!CD:=D@E68!j!:.5*(0#!4&#5(1!?7D98DA=7!

='#(%%(!'(!2h10*(0#!-!4(22(!=2&5(!:=CD:Q!MI!5+(R&)!'(!21!5^*(Q!GLFMO!c7<A8<A=9!
!


