
HAL Id: dumas-01630932
https://dumas.ccsd.cnrs.fr/dumas-01630932

Submitted on 8 Nov 2017

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

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

Cytométrie en flux des microparticules : application à la
thrombopénie induite par l’héparine

Shirley Fritz

To cite this version:
Shirley Fritz. Cytométrie en flux des microparticules : application à la thrombopénie induite par
l’héparine . Sciences pharmaceutiques. 2017. �dumas-01630932�

https://dumas.ccsd.cnrs.fr/dumas-01630932
https://hal.archives-ouvertes.fr


!

"!

!

!

!

MÉMOIRE 
DU DIPLÔME D’ÉTUDES SPECIALISÉES 

DE BIOLOGIE MÉDICALE 
 
!

!

Soutenu le 09 octobre 2017 
!

!

!

Par Mme FRITZ Shirley 
Né(e) le 09 mai 1989 

!

 
Conformément aux dispositions du décret n°2003-76 

du 23 janvier 2003, tenant lieu de !
!

!

THÈSE 
!

POUR LE DIPLÔME D’ÉTAT DE DOCTEUR EN 
PHARMACIE 

!

!

----oOo---- 
 

TITRE : 

 

!"#$%&#'()*)+*,-./*0)1*%(2'$34'#(2.-)1*5*

633-(24#($+*7*-4*#8'$%9$3&+()*(+0.(#)*34'*-:8&34'(+)*
*

----oOo---- 
 

JURY : 

!

Président :    Mme le Professeur Françoise DIGNAT-GEORGE 

Membres :   M. le Professeur Pierre MORANGE  
M. le Docteur Philippe PONCELET 

Directeur de thèse :  M. le Docteur Romaric LACROIX 
 



!

"!

!
!

!

MÉMOIRE 
DU DIPLÔME D’ÉTUDES SPECIALISÉES 

DE BIOLOGIE MÉDICALE 
 
!

!

Soutenu le 09 octobre 2017 
!

!

!

Par Mme FRITZ Shirley 
Né(e) le 09 mai 1989 

!

 
Conformément aux dispositions du décret n°2003-76 

du 23 janvier 2003, tenant lieu de !
!

!

THÈSE 
!

POUR LE DIPLÔME D’ÉTAT DE DOCTEUR EN 
PHARMACIE 

!

!

----oOo---- 
 

TITRE : 

 

!"#$%&#'()*)+*,-./*0)1*%(2'$34'#(2.-)1*5*

633-(24#($+*7*-4*#8'$%9$3&+()*(+0.(#)*34'*-:8&34'(+)*
*

----oOo---- 
 

JURY : 

!

Président :    Mme le Professeur Françoise DIGNAT-GEORGE 

Membres :   M. le Professeur Pierre MORANGE  
M. le Docteur Philippe PONCELET 

Directeur de thèse :  M. le Docteur Romaric LACROIX 
 



 - 1 - 

 
 
 
 

27 Boulevard Jean Moulin – 13385 MARSEILLE Cedex 05 
Tel. : 04 91 83 55 00 – Fax : 04 91 80 26 12 

 
 

ADMINISTRATION : 

 
Doyen :  Mme Françoise DIGNAT-GEORGE 

Vice-Doyens :  M. Jean-Paul BORG, M. Philippe CHARPIOT, M. Pascal RATHELOT 

Chargés de Mission :  M. David BERGE-LEFRANC, M. François DEVRED, Mme Caroline 
DUCROS, Mme Pascale BARBIER 

Conseiller du Doyen :  M. Patrice VANELLE 

Doyens honoraires :  M. Jacques REYNAUD, M. Pierre TIMON-DAVID, M. Patrice VANELLE 

Professeurs émérites :  M. José SAMPOL, M. Jean-Pierre REYNIER 

Professeurs honoraires :  M. Guy BALANSARD, M. Jacques BARBE, M. Yves BARRA,  
Mme Claudette BRIAND, M. Jacques CATALIN, Mme Andrée 
CREMIEUX, M. Aimé CREVAT, M. Bernard CRISTAU,  
M. Gérard DUMENIL, M. Alain DURAND, Mme Danielle GARÇON,  
M. Maurice JALFRE, M. Joseph JOACHIM, M. Maurice LANZA,  
M. José MALDONADO, M. Patrick REGLI, M. Jean-Claude SARI,  

Chef des Services Administratifs :  Mme Florence GAUREL 

Chef de Cabinet :  Mme Sandrine NOURIAN 

Responsable de la Scolarité :  Mme Myriam TORRE 
 

 

 

 

 

 

DEPARTEMENT BIO-INGENIERIE PHARMACEUTIQUE 

Responsable : Professeur Philippe PICCERELLE 
 

 

PROFESSEURS 

 
BIOPHYSIQUE 

 
M. Vincent PEYROT 
M. Hervé KOVACIC 
 

  
GENIE GENETIQUE ET BIOINGENIERIE M. Christophe DUBOIS 

 
PHARMACIE GALENIQUE, PHARMACOTECHNIE INDUSTRIELLE, 
BIOPHARMACIE ET COSMETIQUE 

 
M. Philippe PICCERELLE 
 

 

 



 - 2 - 

 
MAITRES DE CONFERENCES  

 
BIOPHYSIQUE 

 
M. Robert GILLI 
Mme Odile RIMET-GASPARINI 
Mme Pascale BARBIER 
M. François DEVRED 
Mme Manon CARRE 
M. Gilles BREUZARD 
Mme Alessandra PAGANO 
 

 
GENIE GENETIQUE ET BIOTECHNOLOGIE 

 
M. Eric SEREE-PACHA 
Mme Véronique REY-BOURGAREL 
 

PHARMACIE GALENIQUE, PHARMACOTECHNIE INDUSTRIELLE, 
BIOPHARMACIE ET COSMETOLOGIE 

M. Pascal PRINDERRE 
M. Emmanuel CAUTURE 
Mme Véronique ANDRIEU 
Mme Marie-Pierre SAVELLI 
 

NUTRITION ET DIETETIQUE M. Léopold TCHIAKPE 
 

 

A.H.U. 

 
CULTURE ET THERAPIE CELLULAIRE 

 
M. Jérémy MAGALON 

  
ENSEIGNANTS CONTRACTUELS  

 
ANGLAIS 

 
Mme Caroline MONTET 

  
 

DEPARTEMENT BIOLOGIE PHARMACEUTIQUE 

Responsable : Professeur Philippe CHARPIOT 
 

 
PROFESSEURS 

 
BIOCHIMIE FONDAMENTALE, MOLECULAIRE ET CLINIQUE 
 

 
M. Philippe CHARPIOT 

BIOLOGIE CELLULAIRE M. Jean-Paul BORG 
 

HEMATOLOGIE ET IMMUNOLOGIE Mme Françoise DIGNAT-GEORGE 
Mme Laurence CAMOIN 
Mme Florence SABATIER-MALATERRE 
 

MICROBIOLOGIE  M. Jean-Marc ROLAIN 
M. Philippe COLSON 
 

PARASITOLOGIE ET MYCOLOGIE MEDICALE, HYGIENE ET 
ZOOLOGIE 

Mme Nadine AZAS-KREDER 
 

 



 - 3 - 

 
MAITRES DE CONFERENCES 

 
BIOCHIMIE FONDAMENTALE, MOLECULAIRE ET CLINIQUE 

 
Mme Dominique JOURDHEUIL-RAHMANI 
M. Thierry AUGIER 
M. Edouard LAMY 
Mme Alexandrine BERTAUD 
Mme Claire CERINI 
Mme Edwige TELLIER 
M. Stéphane POITEVIN 
 

HEMATOLOGIE ET IMMUNOLOGIE Mme Nathalie BARDIN 
Mme Dominique ARNOUX 
Mme Aurélie LEROYER 
M. Romaric LACROIX 
 

MICROBIOLOGIE  Mme Michèle LAGET 
M. Michel DE MEO 
Mme Anne DAVIN-REGLI 
Mme Véronique ROUX 
M. Fadi BITTAR 
Mme Isabelle PAGNIER 
Mme Sophie EDOUARD 
 

PARASITOLOGIE ET MYCOLOGIE MEDICALE, HYGIENE ET 
ZOOLOGIE 

Mme Carole DI GIORGIO 
M. Aurélien DUMETRE 
Mme Magali CASANOVA 
Mme Anita COHEN 
 

BIOLOGIE CELLULAIRE Mme Anne-Catherine LOUHMEAU 
  

A.H.U. 

 
HEMATOLOGIE ET IMMUNOLOGIE 

 
Mme Sylvie COINTE 

 
 

 

 

DEPARTEMENT CHIMIE PHARMACEUTIQUE 

Responsable : Professeur Patrice VANELLE 
 

 
PROFESSEURS 

 
CHIMIE ANALYTIQUE, QUALITOLOGIE ET NUTRITION 

 
M. Henri PORTUGAL 
Mme Catherine BADENS 
 

CHIMIE PHYSIQUE – PREVENTION DES RISQUES ET 
NUISANCES TECHNOLOGIQUES 
 

M. Philippe GALLICE 

CHIMIE MINERALE ET STRUCTURALE –  
CHIMIE THERAPEUTIQUE 
 

M. Pascal RATHELOT 
M. Maxime CROZET 
 

CHIMIE ORGANIQUE PHARMACEUTIQUE M. Patrice VANELLE 
M. Thierry TERME 
 

PHARMACOGNOSIE, ETHNOPHARMACOLOGIE, HOMEOPATHIE 
 

Mme Evelyne OLLIVIER 
 



 - 4 - 

 

PROFESSEURS ASSOCIES A TEMPS PARTIEL (P.A.S.T.)  

 
GESTION PHARMACEUTIQUE, PHARMACOECONOMIE  
ET ETHIQUE PHARMACEUTIQUE OFFICINALE 

 
M. Jean-Pierre CALISSI 

 

MAITRES DE CONFERENCES 

 
BOTANIQUE ET CRYPTOGAMIE, BIOLOGIE CELLULAIRE 

 
Mme Anne FAVEL 
Mme Joëlle MOULIN-TRAFFORT 
 

CHIMIE ANALYTIQUE, QUALITOLOGIE ET NUTRITION Mme Elisabeth SCHREIBER-DETURMENY 
Mme Catherine DEFOORT 
M. Alain NICOLAY 
Mme Estelle WOLFF 
Mme Elise LOMBARD 
 

CHIMIE PHYSIQUE – PREVENTION DES RISQUES ET 
NUISANCES TECHNOLOGIQUES 
 

M. David BERGE-LEFRANC 
M. Pierre REBOUILLON 

CHIMIE THERAPEUTIQUE Mme Catherine DIANA 
Mme Sandrine FRANCO-ALIBERT 
Mme Caroline DUCROS 
M. Marc MONTANA 
 

CHIMIE ORGANIQUE PHARMACEUTIQUE  
HYDROLOGIE 

M. Armand GELLIS 
M. Christophe CURTI  
Mme Julie BROGGI 
M. Nicolas PRIMAS 
M. Cédric SPITZ 
M. Sébastien REDON 
 

PHARMACOGNOSIE, ETHNOPHARMACOLOGIE, HOMEOPATHIE M. Riad ELIAS 
Mme Valérie MAHIOU-LEDDET 
Mme Sok Siya BUN 
Mme Béatrice BAGHDIKIAN 

 
MAITRES DE CONFERENCE ASSOCIES A TEMPS PARTIEL (M.A.S.T.)  

 
CHIMIE ANALYTIQUE, QUALITOLOGIE ET NUTRITION 

 
Mme Anne-Marie PENET-LOREC  
 

CHIMIE PHYSIQUE – PREVENTION DES RISQUES ET 
NUISANCES TECHNOLOGIQUES 
 

M. Thierry ATHUYT 

DROIT ET ECONOMIE DE LA PHARMACIE M. Marc LAMBERT 
 

DROIT ET COMMUNICATION PHARMACEUTIQUES A L’OFFICINE 

ET GESTION DE LA PHARMAFAC 
 

M. Philippe BESSON 

AHU 

 
CHIMIE ORGANIQUE PHARMACEUTIQUE 

 
Mme Manon ROCHE 
 

ATER 

 
CHIMIE ANALYTIQUE 

 
Mme Camille DESGROUAS 
 



 - 5 - 

 

 

DEPARTEMENT MEDICAMENT ET SECURITE SANITAIRE 

Responsable : Professeur Benjamin GUILLET 
 

 
PROFESSEURS 

 
PHARMACIE CLINIQUE 

 
Mme Diane BRAGUER 
 

PHARMACODYNAMIE M. Benjamin GUILLET 
 

TOXICOCINETIQUE ET PHARMACOCINETIQUE M. Athanassios ILIADIS 
 

TOXICOLOGIE GENERALE  M. Bruno LACARELLE 
 

TOXICOLOGIE DE L’ENVIRONNEMENT Mme Frédérique GRIMALDI 
 

MAITRES DE CONFERENCES 
 
PHARMACODYNAMIE 

 
Mme Suzanne MOUTERDE-MONJANEL 
 

PHYSIOLOGIE Mme Sylviane LORTET 
Mme Emmanuelle MANOS-SAMPOL 
 

TOXICOCINETIQUE ET PHARMACOCINETIQUE M. Hot BUN 
M. Joseph CICCOLINI 
Mme Raphaëlle FANCIULLINO 
 

TOXICOLOGIE GENERALE ET PHARMACIE CLINIQUE M. Pierre-Henri VILLARD 
M. Stéphane HONORÉ 
Mme Caroline SOLAS-CHESNEAU  
Mme Marie-Anne ESTEVE 
 

 

A.H.U. 

  
PHARMACODYNAMIE M. Philippe GARRIGUE 
 

ATER 

 
PHARMACODYNAMIE 

 
M. Guillaume HACHE  
Mme Ahlel BOUHLEL 
 

 



 - 6 - 

 

 

CHARGES D’ENSEIGNEMENT A LA FACULTE 
 

 

 

Mme Nathalie AUSIAS, Pharmacien-Praticien hospitalier 

M. Pierre BERTAULT-PERES, Pharmacien-Praticien hospitalier 

Mme Martine BUES-CHARBIT, Pharmacien-Praticien hospitalier 

M. Gérard CARLES, Pharmacien-Praticien hospitalier 

Mme Nicole FRANCOIS, Pharmacien-Praticien hospitalier 

Mme Sophie GENSOLLEN, Pharmacien-Praticien hospitalier 

Mme Christine PENOT-RAGON, Pharmacien-Praticien hospitalier 

M. Stéphane PICHON, Pharmacien titulaire 

M. Alain RAGON, Pharmacien-Praticien hospitalier 

M. Badr Eddine TEHHANI, Pharmacien – Praticien hospitalier 

 

 

 

 

 

 Mise à jour le 1er décembre 2015 
 
 



! #!

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

!

$%!&%'%&()%!*%!+&,!-&./01)2%!3)4/.567%1&4%!8%!'%!9.)&%!*:;1//%<&!8%!=&>2)8%&!(%!?<&@!

8%! 5;A2%B! 8%!':.C1)&! .((<%)**)%! .<! 2%)/! 8<! *.D1&.51)&%! 8:E>'.51*14)%! 8%! *.! F1/(%=5)1/! %5!

=1<&!.C1)&!G<C&>!.9)/!H<%!?%!=<)22%!=1<&2<)C&%!'.!91&'.5)1/,!!

!

$%!&%'%&()%! *%!3&!I1'.&)(!J.(&1)K!=1<&! *%!21)/!')2!L! *.!(1&&%(5)1/!8%!(%!5&.C.)*!'.)2!

>4.*%'%/5!=1<&!21/!>/%&4)%!)/(&1@.D*%!%5!2%2!=&>()%<K!%/2%)4/%'%/52!H<15)8)%/2!H<)!':1/5!

D%.<(1<=! >(*.)&>! 51<5! .<! *1/4! 8%! (%55%! .//>%,! M%&()! =1<&! C15&%! )'=*)(.5)1/! 8./2! '.!

91&'.5)1/!%5!C15&%!8)2=1/)D)*)5>,!

!

$%!&%'%&()%!*%!+&19%22%<&!+)%&&%!M1&./4%!8:.C1)&!.((%=5>!8%!?<4%&!(%!5&.C.)*!.)/2)!H<%!

*%!31(5%<&!+;)*)==%!+1/(%*%5!81/5!*%2!5&.C.<K!1/5!*.&4%'%/5!>5>!<5)*)2>2!(1''%!2<==1&5!51<5!

.<!*1/4!8%!(%!'./<2(&)5,!

!

$%!&%'%&()%! *%!31(5%<&!N5>=;./%!I1D%&5!H<)!.!4&./8%'%/5!(1/5&)D<>!L!(%!5&.C.)*!%/!

>5./5!5&A2!=&>2%/5!.)/2)!H<%!=1<&!21/!21<5)%/!%5!2.!4%/5)**%22%,!

!

$%! &%'%&()%! OC%*@/%! %5! F1&.*)%! =1<&! *%<&! 5&.C.)*! 2<&! *.! (1;1&5%! PQE! =&>2%/5>%! 8./2!

(%55%! 5;A2%! '.)2! >4.*%'%/5! =1<&! *%<&! .)8%! .<! H<15)8)%/B! =1<&! *%<&2! >(*.52! 8%! &)&%2!

(1''</)(.5)92! %5! =1<&! .C1)&! &>=1/8<! L! (;.(</%! 8%! '%2! R=.&91)2! 5&1=! /1'D&%<2%2S!

H<%25)1/2,!$%!&%'%&()%!=1<&!(%*.!J.<&%/5!H<)!.!21<C%/5!=&)2!*%!5%'=2!8%!'%!&>=1/8&%,!

!

$%!&%'%&()%!51<5%!*:>H<)=%!8<!*.D1&.51)&%!T!P1<5!8:.D1&8!</!4&./8!'%&()!L!F1&)/%!=1<&!

2.!=.5)%/(%!%5!=1<&!21/!&U*%!8./2!'1/!.==&%/5)22.4%!8%!(%55%!8)2()=*)/%! 5&A2! 5%(;/)H<%B! ?%!

&%'%&()%!>C)8%'%/5!V//%B!M.&)%6*1<B!W.5;.*)%B!-.//@B!V<8&%@!%5!N5>=;./)%!H<)!=.&5)()=%/5!

(;.H<%!?1<&!L!'.!91&'.5)1/!%5!.C%(!H<)!(:%25!</!&>%*!=*.)2)&!8%!5&.C.)**%&!(;.H<%!?1<&,!M%&()!L!

51<5%! *:>H<)=%! 8<! X!=;>/1!Y! 8%! ':.C1)&! .((<%)**)%,! $%! &%'%&()%! >4.*%'%/5! N@*C)%B! H<)! .!

=.&5.4>! .C%(! '1)! (%2! %K=>&)%/(%2B! ':.! D%.<(1<=! (1/2%)**>%! %5! L! H<)! ?%! 21<;.)5%! 8%!

2:>=./1<)&! 8./2! 2.! /1<C%**%! C)%! 8%! '.'./,! $%! &%'%&()%! %/9)/! M.<8! %5! Z.[*! =1<&! *.!

5&./2')22)1/!8%!*%<&!2.C1)&!.)/2)!H<%!=1<&!*%<&2!H<.*)5>2!=&19%22)1//%**%2!H<)!1/5!%/&)(;)2!%5!

(1/5)/<%&1/5!8:%/&)(;)&!'.!91&'.5)1/!.)/2)!H<%!(%**%!8%!/1'D&%<K!.<5&%2!)/5%&/%2,!!



! \!

V!'%2!=.&%/52B! C1<2! .C%]! 51<?1<&2! >5>! L!'%2! (U5>2B!^1<2!':.C%]! 51<?1<&2! 21<5%/<!

'%2! (;1)KB! C1<2! .C%]! 51<?1<&2! 5&1<C>! *%2!'152! &>(1/91&5./5! %5! 2<&51<5! C1<2! .C%]! 51<?1<&2!

G<C&>!=1<&!H<%!?%!=1<&2<)C%!(%2!*1/4<%2!>5<8%2,!V*1&2!.<?1<&8:;<)!(%!/:%25!=.2!2%<*%'%/5!

'.!5;A2%!'.)2!(:%25!.<22)!*.!CU5&%!(.&!2./2!C12!C.*%<&2B!C12!%/(1<&.4%'%/52!%5!C15&%!(1<&.4%!

?%! /:%/! 2%&.)2! =.2! *L,! +1<&! &%=&%/8&%! C15&%! '>5.=;1&%! '_'%! 2)! (1''%! C1<2! *%! 8)5%2! ?%!

=&%/82!'1/!%/C1*B!2.(;%]!H<%!?:.)!=&>C<!8%!C%/)&!'%!&%=12%&!.<!/)8!=&1(;.)/%'%/5,!!

V!'1/!!"#$%&'"#$B!'.!=%5)5%!2G<&B!?%!=&19)5%!8%!(%5!)/25./5!=1<&!5%!8)&%!L!H<%*!=1)/5!

?%!2<)2!9)A&%!8%!51),!P<!':%/!.2!9.)5!C1)&!8%!51<5%2!*%2!(1<*%<&2!>5./5!=%5)5%!'.)2!.<?1<&8:;<)!5<!

%2!</%!')/)69%''%!=*%)/%!8%!C)%!%5!8%!=&1?%52,!$%!5%!21<;.)5%!8%!(1/5)/<%&!L!5:>=./1<)&!%5!8%!

2<)C&%!5.!C1)%,!`a!H<%!0.!5%!'A/%!?%!2%&.)2!*L!'.)2!2)!(:%25!2<&!</%!b*%!=.&.8)2).H<%!(%!2%&.)5!

%/(1&%!')%<K,!+%5)5%!=%/2>%!L!M%&*)/B!'%&()!8%!&%/8&%!'.!2G<&!;%<&%<2%,!!

V!=.=)!%5!'.')%B!C1<2!.C%]!=.&(1<&<!8%2!(%/5.)/%2!8%!c)*1'A5&%2!(;.H<%!d%%c6%/8!

=1<&!'%! 2<)C&%! 2<&! 51<5%2! 21&5%2! 8%! (1'=>5)5)1/2,! ^1<2! .C%]! 51<?1<&2! >5>! 9)%&2! 8%!'1)! %5!

.C%]!51<?1<&2!>5>!8:</!4&./8!&>(1/91&5!.*1&2!?%!C1<2!&%'%&()%!8<!91/8!8<!(G<&!=1<&!51<5%2!

(%2!.55%/5)1/2,!$:.)!;e5%!8%!C%/)&!9_5%&!0.!.C%(!C1<2,!$%!C1<2!%'D&.22%!91&5,!M%&()!

V!'.')%!')')B!?%!2<)2!;%<&%<2%!8%!5:.C1)&!L!'%2!(U5>2!.<?1<&8:;<)B!5<!.2!51<?1<&2!8%2!

=.&1*%2! =*%)/%2! 8%! 2.4%22%! L! '%! 5&./2'%55&%,! $%! 5%! &%'%&()%! 51)! %5! $1! 8:_5&%! =&>2%/52!

.<?1<&8:;<),!

V! 5.5.B! 51/51/! f)1<! %5! V'./8.B! '%&()! =1<&! C12! %/(1<&.4%'%/52! %5! C15&%! D1//%!

;<'%<&,! F;.H<%! 91)2! H<%! ?:%/! .)! %<! D%21)/B! ?:.)! =<! (1'=5%&! 2<&! C1<2,! -.)5%2! (;.<99%&! *%2!

'1512!gggg!

V!*.!9.')**%!X!7.&().!YB!+.2(.*%B!N%&4%B!$<*)%!%5!F%*).B!=1<&!C12!/1'D&%<2%2!.55%/5)1/2B!

=1<&!':.C1)&!.((%=5>%B!%5!=1<&!*%2!%K(%**%/52!'1'%/52!=.22>2!.C%(!C1<2,!

V!I1'.)/B! *.!=&%')A&%! )'=&%22)1/!/:%25!=.2! 51<?1<&2! *.!D1//%B! 5<!%/!%2! *.!=&%<C%!g!

W1<2! .C1/2! =.&5.4>! /12! .//>%2! (1**A4%2B! *%2! (1'=>5)5)1/2! %5! D%.<(1<=! 8%! '1'%/52!

'>'1&.D*%2,!P<!&%25%2!*%!'%)**%<&!L!'%2!@%<K!%5!?%!2<)2!;%<&%<2%!8%!=1<C1)&!&%5&1<C%&!/15&%!

(1'=*)()5>!8%!5%'=2!%/!5%'=2!H<./8!/12!&@5;'%2!/1<2!*%!=%&'%55%/5,!!

V!51<5%!X!*.!D./8%!Y!M.)5>B!V/51)/%B!N@*C)%B!h&)(!%5!F.&1*%B!C1<2!':.C%]!C<!4&./8)&!</!

=%<!(1''%!2)!C1<2!>5)%]!</%!8%<K)A'%!9.')**%B!C1<2!':.C%]!C<!8./2!51<2!'%2!>5.52!%5!.C%]!

2<)C)!'1/!=.&(1<&2!8%!=&A2,!i.!@!%25!g!h&)(B!'.)/5%/./5!5<!=1<&&.2!8)&%!X!31(5%<&!Y!?%!/:.<&.)2!

=*<2!8:.&4<'%/52!=1<&!':@!1==12%&,!V=&A2!51<5%2!(%2!.//>%2!R%5!*%2!/1'D&%<2%2!21)&>%2S!?%!

2<)2!(1/5%/5%!8%!C1<2!.C1)&!L!'%2!(U5>2!.<?1<&8:;<),!



! j!

V!V<&1&%B!X!'.!D)/U'%55%!8%!P+!YB!/1<2!.C1/2!91&'>!</%!>H<)=%!8%!(;1(!8%!*.!+#!L!*.!

=&>=.&.5)1/! 8<! (1/(1<&2,! Q'D.55.D*%2! H<%25)1/! 5)')/4!g! M%&()! 8:_5&%! 51<?1<&2! =&>2%/5%!

.<?1<&8:;<),!`/!C.!=1<C1)&!&%221&5)&!*%2!&1**%&2!g!

!! V! $>&U'%B! C1)2)/! 8%!D./(!8%! 9.(! %5! </!=%<!D)/U'%!8%! P+! .<22)B! 1/! %/! .! =.22>!8%2!

;%<&%2!L!=.=15%&!%5!L!&)&%!8%!(%!H<%! ?:.==%**%!X!J%2!'>2.C%/5<&%2!8%!$>&U'%!Y,! Q*! 9.<5!8)&%!

H<%!5<!%2!51'D>!2<&!51<5!</!5.2!8%!=%&21//.4%2!;1&26/1&'%,!Q*!C.!9.**1)&!H<%!5<!'%!&.(1/5%2!

*%2!8%&/)%&2!>=)218%2,!

V!F;&)25%**%B! (1=)/%!8%!D1<*15B! (1=)/%!8%! &<//)/4B!=<)2!.<?1<&8:;<)!.')%,!i.! 9.)5!</!

D1<5!8%!5%'=2!H<%! *:1/!2%!(1//.)5!'.)/5%/./5kl/!=%5)5!'15!=1<&!5%!8)&%!'%&()!=1<&!51<2!

5%2!'152!%/(1<&.4%./52,! $%! 2<)2!8>21*>%!8%!/%!=.2!.C1)&!>5>! *L!=1<&! 9_5%&! 5%2!\m!./2!.*1&2!

X!$1@%<K!.//)C%&2.)&%!'.!F;&)25%**%!Y,!V!$%22!H<)!C)%/5!8%!*1)/!=1<&!*:1((.2)1/B!'%&()!8:_5&%!*L,!

^<!H<%!'.)/5%/./5!5<!.2!=&)2!41n5!.<K!&./81//>%2B!(:%25!*%!'1'%/5!8:%/!=&14&.''%&!</%,!

V! o.c.B! N121! %5! I.H<)B! '%2! 5&1)2! =&%')A&%2! (16)/5%&/%2B! '.)2! /1<2! .C1/2! 8%=<)2!

*1/45%'=2!8>=.22>!(%!25.8%,!^1<2!':.C%]!(;.(</%!D%.<(1<=!.==&)2k!

o.c.B! .C%(! 51)! ?:.)! 8>(1<C%&5B! 8:.D1&8! *:;>'.51B! *%2! 21)&>%2! L! *:)/5%&/.5B! 8%2! '152!

R)'=122)D*%!8%!*%2!>(&)&%!)()SB!%5!.<22)!H<%!*%!2;1==)/4!=1<C.)5!_5&%!</%!2()%/(%,!P.!&>=.&5)%!

</)H<%!':.!D)%/!21<C%/5! 9.)5! &)&%!'.)2! 5<!2.)2!.<22)!_5&%! 5&A2!.55.(;./5%,!V!`'.&B! 51<?1<&2!

=.&5./5! =1<&! *%2! 21)&>%2! X!%/5&%! 9)**%2!YB! *%2! %/(1<&.4%'%/52! 21/5! 8%! ()&(1/25./(%2!ggg! `/!

&%'%5!0.!C%/8&%8)!ggg!

!N121B!(1''%/5!.)6?%!=<!=.22%&!5./5!8%!5%'=2!8./2!5.!=&1'1!2./2!5%!&%/(1/5&%&!=*<2!

5U5!p!$%!2<)2!;%<&%<2%!H<%!/12!(;%')/2!2%!21)%/5!%/9)/!(&1)2>2B!5<!.2!2<!'%!9.)&%!8>(1<C&)&!%5!

'_'%!.)'%&!M.&2%)**%,!P<!.2!</%!91&(%!)/(&1@.D*%!'.)2!?%!2.)2!.<22)!H<%!2<&!(%&5.)/2!=1)/52!

5<!'%! &%22%'D*%2,!3%!/15&%! 4&1<=%! 5<! %2! *.! 2%<*%!H<)! =1<&2<)5! .*1&2! 2.(;%!H<%!8>21&'.)2!

?:.<&.)2!*%!5%'=2!8:.**%&!D1)&%!51<5%2!*%2!D)A&%2!81/5!5<!.<&.2!D%21)/!ggg!!

I.H<)B! ?:.)! %<! *.! (;./(%! 8%! =1<C1)&! =.&5)&! %/! V&4%/5)/%! %5! L! F<D.! .C%(! 51)B! H<%*2!

9.D<*%<K!21<C%/)&2!ggg!V<?1<&8:;<)!?%!(1'=&%/82!%/5)A&%'%/5!51/!D%21)/!8:.)**%<&2!%5!'_'%!

2)!5<!C.2!'%!'./H<%&!)()B!?%!2<)2!;%<&%<2%!8%!2.C1)&!H<%!5<!&>.*)2%2!51/!&_C%,!3%!51<5%!9.01/!

?%!(1'=5%!D)%/!C%/)&!C)2)5%&!(;.H<%!=.@2!1a!5<!5:)/25.**%&.2,!

!

!

!



! q!

V! M.5;)%<! %5! V//%6N1B! %5! F*>'%/5B! ?:.)! =.22>! 8:%K(%**%/52! '1'%/52! L! C12! (U5>2,!

M_'%! *%2! './)=! X!*1/4<%2! %5! 9.25)8)%<2%2!Y! 1/5! >5>! *:1((.2)1/! 8%! 91<26&)&%2! %/! =.&.2)51,!

+%5)5%!'%/5)1/!2=>().*%!L!'.!(;)/1)2%!=&>9>&>%!.C%(!H<)!?:.)!%<!*%!=*.)2)&!8%!=.&5.4%&!</!+NM!

2)5<>!8./2!</!=*.(.&8!(;.<99>!L!jmrF,!-)/.*%'%/5!</!2<=%&! 21<C%/)&g!O5!'%&()!.<K!4.&01/2!

=1<&! *%<&2! 5.*%/52! 8%! 25@*)25%B! 4&e(%! L! C1<2! ?:.)! %<! </%! 2<=%&! D*1<2%! X!E.&*%@63.C)821/!Y,!

M%&()!g!

V!51<2!'%2!(16)/5%&/%2!T!F1/25./(%B!+.2(.*B!J)2.!%5!W1>')%B!C1<2!91&'%]!</!=%<!'.!

=&1'1! 8:.81=5)1/,! $%! C1<2! &%'%&()%! =1<&! *%2! '1'%/52! =.22>2! %/2%'D*%! %5! C12!

%/(1<&.4%'%/52! 2<&51<5! (%2!8%&/)%&2! 5%'=2,!+%5)5%!=%/2>%!L!+.2(.*!=1<&! *.!8%&/)A&%! *)4/%!

8&1)5%,!

V!J1&)2!%5!V'./8)/%!=1<&!.C1)&!>5>!=&>2%/5!.<!'1'%/5!1a!?:.)!%<!D%21)/!8%!(1<=!8%!

=1<(%!2<&51<5!(1/(%&/./5!*.!=.&5)%!%K=>&)'%/5.*%,!

V! (%**%2!%5! (%<K!H<%! ?:.)! %<! *.! (;./(%!8%! &%/(1/5&%&!.<! (1<&2!8%! (%2! ()/H!8%&/)A&%2!

.//>%2!R%5!?%!2.)2!H<%!?:%/!1<D*)%!%/(1&%!kST!N5>=;./)%!%5!J<()%B!?%!C1<2!&%'%&()%!8%!':.C1)&!

.(5)C%'%/5! 21<5%/<%! *1&2! 8%!'1/!M#,! J<()%! ?%! 5%! 21<;.)5%! H<%! 51/! /1<C%.<! D1<*15! 0.! *%!

9.22%!g! 7.&8%! 51/! >/%&4)%!g! N5>=;./)%B! %5! =)%&&%B! (:%25! =*<5U5! 8%2! 2<=%&2! C1@.4%2! H<%! ?:.)!

%/C)%!8%!C1<2!21<;.)5%&,!!

V!P&.(@!'.!(16)/5%&/%!.(5<%**%B!H<)!.!.D21&D>!</%!4&./8%!=.&5!8<!5&.C.)*!=1<&!H<%!?%!

=<)22%!'%!(1/2.(&%&!L!*:>(&)5<&%!8%!(%!5&.C.)*!%5!.C%(!H<)!?%!2<)2!;%<&%<2%!8:.C1)&!=.&5.4>!'%2!

2)K!8%&/)%&2!'1)2!8:)/5%&/.5,!V!O25%**%B!</!2.(&>!=%5)5!D1<5!8%!9%''%B!?%!2<)2!&.C)%!8%!5:.C1)&!

&%/(1/5&>!.<!*.D1,!P1<?1<&2!=.&5./5%!=1<&!.**%&!D1)&%!</!C%&&%,!V!O*1B!O')*)%B!I1D)/B!V&'%*B!

P;1'.2B!$fB!M>*./)%!%5!O''.!=1<&!*%2!D1/2!'1'%/52!=.22>2!%5!=1<&!(%<K!L!C%/)&,!!

!

V! ^)/(%B! (%*<)! 2<&! H<)! ?%! =%<K! (1'=5%&B!'1/! 21<5)%/! L! 51<5%! >=&%<C%B! (%*<)! H<)! %/!

51<5%!2)5<.5)1/!%25!(.=.D*%!8%!'%!&%/8&%!;%<&%<2%,!$%!5%!&%'%&()%!8:_5&%!%/5&>!8./2!'.!C)%,!

P<! .2! >5>! </%! >C)8%/(%! 8%=<)2! *%! ?1<&! 1a! ?%! 2<)2! R*)55>&.*%'%/5S! 51'D>%! 2<&! 51),! $%! 2<)2!

;%<&%<2%!8:%/5.'%&!</!/1<C%.<!(;.=)5&%!8%!'.!C)%!L!5%2!(U5>2!%5!?:%2=A&%!=1<C1)&!&>.*)2%&!

51<2!/12!D%.<K!=&1?%52,!V!'1/!51<&!8%!=&%/8&%!21)/!8%!51)!s\,!

!

M%&()!L!51<2!8:_5&%!C%/<!'%!21<5%/)&,!

!

!



! t!

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

!

V+F!T!.**1=;@(1(@./)/%!

V+3!T!=;1518)18%2!L!.C.*./(;%!

ff!T!f)/8)/4!D<99%&!

FM-!T!F@51'>5&)%!%/!9*<K! !

O/816M+!T!')(&1=.&5)(<*%2!%/815;>*).*%2!

O+FI!T!&>(%=5%<&!8%!*.!=&15>)/%!F!!

O^2!T!C>2)(<*%2!%K5&.(%**<*.)&%2!

-QPF!T!-*<1&%2(>)/%!)215;)1(@./.5%!

-N!T!-1&d.&8!N(.55%&!

-P!T!9.(5%<&!5)22<*.)&%!

7V7!T!4*@(12.')/14*@(./%2!!

7&./6M+!T!M+64&./<*1(@5.)&%2!

QNu!T!Q'.4%25&%.'u!

J%<(16M+T!')(&1=.&5)(<*%2!*%<(1(@5.)&%2!

')I!T!')(&16VIW!!

M1/16M+!T!')(&1=.&5)(<*%2!'1/1(@5.)&%2!

M+!T!')(&1=.&5)(<*%!

WOP2!T!W%<5&1=;)*!OK5&.(%**<*.&!P&.=2!

+V-!T!9.(5%<&!8:.(5)C.5)1/!=*.H<%55.)&%!

+Fq!T!+O6F@./)/%!q!

+Fv!T!+O6F@./)/%!v!

+O!T!=;@(1>&@5;&)/%!

+-j!T!9.(5%<&!=*.H<%55.)&%!j!

+-+!T!=*.2'.!.==.<C&)!%/!=*.H<%55%2!

+J!T!=;12=;1*)=)8%2!

+M+!T!')(&1=.&5)(<*%2!=*.H<%55.)&%2!

+MP!T!=;151'<*5)=*)(.5%<&2!

+N!T!=;12=;.5)8@*2>&)/%!

N36FM-!T!(@51'A5&%!25./8.&8!

NOF!T!F;&1'.514&.=;)%!8:%K(*<2)1/!8%!5.)**%!

NQ!T!Q/8%K!8%!2>=.&.5)1/!

NN!T!N)8%!2(.55%&!

NNF!T!N)8%!N(.55%&!(./.*!

P-+Q!T!Q/;)D)5%<&!8%!*.!C1)%!8<!9.(5%<&!5)22<*.)&%!

P7P!T!5%25!8%!4>/>&.5)1/!8%!5;&1'D)/%!!

PM!T!P;&1'D1'18<*)/%!

56+V!T!.(5)C.5%<&!5)22<*.)&%!8<!=*.2')/14A/%!!

C6NNF!T!C)1*%5!T!N)8%!N(.55%&!(./.*!



! v!

'*+.")/"()#*'%"!"()

!

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

%/$#-0.,$%-/' 111111111111111111111111111111111111111111111111111111111111111111'22!

%3! 0&4%/%$%-/' 11111111111111111111111111111111111111111111111111111111111111111'25!

%%3! 4-#+"$%-/'&$',-+!-*%$%-/'0&*'+!' 111111111111111111111111111111111111111111'26!

%%%3! #-)&*'7%-)-8%9.&*'0&*'+%,#-!"#$%,.)&*'111111111111111111111111111111111111'2:!

VS! I`JO!+I`PEI`Mf`PQwlO!3ON!M+!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!"q!

()! *+,-+"#./"01&234.56&78-81-90'18$6-:&..$40&68-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-(<!

=)! *+,->0'18$6.-'#710'1.,-/#43/"#./"018.-81-?@:.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-(A!

fS! I`JO!VWPQ!PEI`Mf`PQwlO!3ON!M+!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!"t!

FS! I`JO!3VWN!J:QW-JVMMVPQ`W!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!"y!

%;3! #-)&'!<=*%-!"$<-)-8%9.&'0&*'+%,#-!"#$%,.)&*'&/'!"$<-)-8%&'('&>&+!)&'0&')"'

$<#-+7-!&/%&'%/0.%$&'"')?<&!"#%/&'@$%<3'111111111111111111111111111111111111111111'2A!

VS! +EZNQ`+VPE`J`7QO!3O!JV!PQE!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!#m!

fS! JV!PQE!T!lWO!IOVFPQ`W!QMMlWQPVQIO!VPZ+QwlO!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!#"!

FS! MOFVWQNMON!PEI`Mf`PQwlON!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!##!

()! B'1&C01&#7-/40D$8110&68-81-E&'6#/061&'$48.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-==!

=)! B'1&C01&#7-E#7#'310&68,-872#1"54&048.-81-E&'6#/061&'$48.-;;;;;;;;;;;;;;;;;;;;;;;;;-=F!

F)! GE/4&'01&#7-28.-E&'6#/061&'$48.-48$'#'310&68.- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-=<!

3S! 3QV7W`NPQF! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!#t!

()! H8.-18.1.-&EE$7#4#I&D$8.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-=A!

=)! H8.-18.1.->#7'1&#7784.-2J0'1&C01&#7-/40D$8110&68-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-=K!

;3! #-)&'0&*'+%,#-!"#$%,.)&*',-++&'7%-+"#9.&.#'111111111111111111111111111111'5B!

;%3! "/")=*&'0&*'+%,#-!"#$%,.)&*' 111111111111111111111111111111111111111111111'5A!

VS! JON!PONPN!-`WFPQ`WWOJN! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!\m!

()! B'1&C&15-/6#'#0I$40718-0..#'&58-0$L-/"#./"#4&/&28.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-FM!

=)! :8.1->#7'1&#7784-2J0'1&C&15-/6#'#0I$40718-0..#'&58-0$-9:- ;;;;;;;;;;;;;;;;;;;;;;;;;-F(!

F)! :8.1-28-'0/1$68- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-F(!

fS! JON!MOPE`3ON!3O!3OPOFPQ`W! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!\#!

()! E51"#28.-7#7N#/1&D$8.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-F=!

=)! E81"#28.-#/1&D$8.- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-FF!

'

'

'

'

'

'



! y!

!"#$%&'%%('+%,#-!"#$%,.)&*'&$',=$-+&$#%&'&/'4).>'

%3! 0&;&)-!!&+&/$'<%*$-#%9.&'0&')"',+4'1111111111111111111111111111111111111111'6C!

%%3! !#%/,%!&*'8&/&#".>'0&',=$-+&$#%&'&/'4).>' 11111111111111111111111111111111111'6A!

VS! F`M+`NQPQ`W!3:lW!FZP`MOPIO!OW!-Jlu! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!\z!

fS! +VIVMOPION!`+PQwlON!VWVJZNON! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!j\!

()! +060EO168.-#/1&D$8.-&716&7.OD$8.-P-H0-2&>>$.&#7-4$E&78$.8-;;;;;;;;;;;;;;;;;;;;;;;;-QF!

=)! +060EO168.-#/1&D$8.-&72$&1.-P-40->4$#68.'87'8- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-QQ!

FS! 3OPOFPQ`W!OP!PIVQPOMOWP!3l!NQ7WVJ! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!jv!

()! R$-.&I704-4$E&78$L-0$-.&I704-548'16#7&D$8-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-QK!

=)! R$-.&I704-548'16#7&D$8-0$-.&I704-0704#I&D$8- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-QS!

%%%3! ,=$-+&$#%&'0&'4).>'!-.#')?"/")=*&'0&*'+!'111111111111111111111111111111111'DB!

VS! V^VWPV7ON!3O!JV!FM-!+`lI!J{VWVJZNO!3ON!M+! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!jy!

fS! JQMQPON!3O!J:VWVJZNO!3ON!MQFI`+VIPQFlJON!+VI!FM-!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!jz!

()! T5.#4$1&#7-81-4&E&18.-28-2518'1&#7-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-QU!

=)! V6$&1-28->#72-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-<M!

F)! 4&E&18-28-2518'1&#7-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-<=!

Q)! W87.&%&4&15-28->4$#68.'87'8- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-<=!

FS! 3O!JV!FZP`MOPIQO!NPVW3VI3!RN36FM-S!V!JV!FZP`MOPIQO!3O!EVlPO!NOWNQfQJQPO!REN6FM-S!xxxxxxxx!qj!

()! X/1&E&.01&#7-2$-.&I704- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-<Q!

=)! T52$'1&#7-2$-%6$&1-28->#72-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-A(!

F)! X/1&E&.01&#7-28-40-T5.#4$1&#7-81-.3.1OE8->4$&2&D$8-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-AF!

Q)! !#E%&70&.#7-18'"7#4#I&D$8-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-A<!

%;3! *$#"$&8%&*'0E"/")=*&'11111111111111111111111111111111111111111111111111111'FF!

VS! 3OFJOWFEOMOWP!+VI!3Q--IVFPQ`W!JlMQWOlNO!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!tt!

fS! 3OFJOWFEOMOWP!OW!-Jl`IONFOWFO!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!tv!

FS! F`M+VIVQN`W!3ON!NPIVPO7QON!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!ty!

;3! "#$&4",$*'0&'+&*.#&'0&'+!'!"#',+4' 11111111111111111111111111111111111111111'CG!

VS! VIPO-VFPN!+IO6VWVJZPQwlON! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!vm!

fS! QWPOI-OIOWFON!VWVJZPQwlON! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!v"!

()! .#$6'8.-2J&7186>5687'8.-Y5'"071&44#7)- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-K(!

=)! H&E&101&#7.-28.-&7186>5687'8.- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-KF!

F)! +6#%4OE8.-28-D$071&>&'01&#7-R@W-*+-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-KA!

;%3! *$"/0"#0%*"$%-/'111111111111111111111111111111111111111111111111111111111'CC!

VS! WOFONNQPO!3O!NPVW3VI3QNVPQ`W!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!vv!

fS! `lPQJN!3O!NPVW3VI3QNVPQ`W! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!vy!

()! W1072062&.01&#7-%0.58-.$6-40-2&>>60'1&#7-4$E&78$.8-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-KS!

=)! W1072062&.01&#7-0C8'-/060EO168-28-25'487'"8E871-/06->4$#68.'87'8- ;;;;;;;;;;;;;;;-SM!

'

'

'

'



! z!

!"#$%&'%%%('0&$&,$%-/'0&*'+%,#-!"#$%,.)&*'!"#',=$-+&$#%&'4).-H*&/*%7)&'

%3! ,-/$&>$&'&$'-7I&,$%4*'1111111111111111111111111111111111111111111111111111111'B2!

%%3! +"$&#%&)*'&$'+&$<-0&*' 11111111111111111111111111111111111111111111111111111'B5!

VS! JON!OFEVWPQJJ`WN!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!y#!

fS! JON!FZP`MOPION!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!y#!

FS! IOVFPQ-N! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!y\!

%%%3! +%*&'&/'!)",&'0.'!#-$-,-)&'11111111111111111111111111111111111111111111111'BD!

VS! MV++QW7!3ON!M+6JOlF`FZPVQIO! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!yj!

fS! +I`P`F`JO!3O!MlJPQ6MVIwlV7O!3ON!M+!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!yj!

FS! NPIVPO7QO!3O!wlVWPQ-QFVPQ`W! xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!yt!

3S! NPIVPO7QO!3O!3OFJOWFEOMOWP!X!PIQ77OIQW7!Y!OP!3:VWVJZNO! xxxxxxxxxxxxxxxxxxxxxxxxxxxxx!yt!

%;3! #&*.)$"$*'1111111111111111111111111111111111111111111111111111111111111111'BA!

VS! O^VJlVPQ`W!3ON!+OI-`IMVWFON!QWPIQWNOwlON!3l!FZP`-JOu!N!xxxxxxxxxxxxxxxxxxxxxxxxxxxx!yz!

()! :8.1.-28.-/060EO168.-28-2&>>60'1&#7-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-SU!

=)! :8.1.-28.-/060EO168.-28->4$#68.'87'8- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-UM!

fS! O^VJlVPQ`W!3l!FZP`-JOu!N!OW!F`W3QPQ`W!+JVNMVPQwlO!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!z"!

()! :8.1->4$&2&D$8-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-U(!

=)! :8.1.-28-65/510%&4&15-87-'#72&1&#7-/40.E01&D$8- ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-UF!

F)! '#E/060&.#7-28.-7$E5601&#7.-28-*+-/06-'31#E816&8->4$#N.87.&%48-Y!31#>48L)-'#E/065-0$-

'31#EO168-Z044&#.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-U<!

FS! V++JQFVPQ`W!V!JV!PEI`Mf`+OWQO!QW3lQPO!V!J:EO+VIQWO,!xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx!zv!

()! R&>>&'$415.-687'#71658.-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-UK!

=)! T5.$4101.-/654&E&70&68.-.$6-48.-/01&871.-0118&71.-28-:G[-/#.&1&>.-;;;;;;;;;;;;;;;;;;;;-(M=!
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!
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!



! "m!

!"(0#")

!

J%2!')(&1=.&5)(<*%2!RM+S!()&(<*./5%2B!)22<%2!8%!*.!C>2)(<*.5)1/!8%2!(%**<*%2!%/!&>=1/2%!

L! </! 25)'<*<2B! =.&! *%2! '1*>(<*%2! H<{%**%2! C%(51&)2%/5B! 21/5! )'=*)H<>%2! 8./2! *%! 5&./29%&5!

;1&)]1/5.*!8:)/91&'.5)1/!%5!8./2!</%!'<*5)5<8%!8%!=&1(%22<2!D)1*14)H<%2,!3%=<)2!H<%*H<%2!

.//>%2B! *%<&!=15%/5)%*!8%!D)1'.&H<%<&!2<2()5%!</!)/5>&_5!(&1)22./5,!O/!&%C./(;%!*%<&!=%5)5%!

5.)**%B!(1'=&)2%!%/5&%!mB"!%5!"!|'B!&%/8!8)99)()*%!*%<&!8>5%(5)1/,!

! J%2! =&14&A2! 5%(;/1*14)H<%2! 8%! (%2! 8%&/)A&%2! .//>%2! 1/5! =%&')2! *%!

8>C%*1==%'%/5! 8:1<5)*2! =%&91&'./52! .8.=5>2! L! *:>5<8%! 8%2! M+! (1''%! =.&! %K%'=*%! *.!

(@51'A5&)%! 8%! 9*<K! RFM-S,! O/! %99%5! *.! FM-! 199&%! </! 91&5! =15%/5)%*! 8:./.*@2%! 8%2! M+! %/!

=%&'%55./5!</%!./.*@2%!'<*5)=.&.'>5&)H<%B!&.=)8%B!8%!')**)%&2!8:>CA/%'%/52!=.&!2%(1/8%!%5!

=&>2%/5%!8%2!(.&.(5>&)25)H<%2!8%!2=>()9)()5>!%5!2%/2)D)*)5>!)/5>&%22./5%2,!!!

F%=%/8./5!(%5!1<5)*! )/)5).*%'%/5!8>C%*1==>!=1<&! *:>5<8%!(%**<*.)&%B!81)5! 9.)&%! *:1D?%5!

8:.8.=5.5)1/!.9)/!8%!=%&'%55&%!*.!8>5%(5)1/!8%2!M+B!8%!9.01/!=&>()2%!%5!25./8.&8)2>%B!8./2!

*%!(.8&%!8%!*%<&!<5)*)2.5)1/!8./2!*%!81'.)/%!(*)/)H<%,!

J%2!1D?%(5)92!8%!(%!5&.C.)*!1/5!>5>!2<&!*%!=*./!D)D*)14&.=;)H<%!8%!'1/5&%&!*:>C1*<5)1/!

%5!*%2!2=>()9)()5>2!8%!*.!FM-!.8.=5>%!L!*:>5<8%!8%2!M+!%5!2<&!*%!=*./!%K=>&)'%/5.*!8{>C.*<%&!

*%2! =%&91&'./(%2! 8{</! /1<C%.<! (@51'A5&%! 9*<162%/2)D*%! R*%! F@51-JOu! NB! f%(c'./6F1<*5%&S!

8./2!*.!'%2<&%!8%2!M+!%/!(1/8)5)1/!=;@2)1*14)H<%!%5!=.5;1*14)H<%!%/!=&%/./5!8%2!=*.2'.2!

8%! 2<?%52! 2.)/2! %5! 8%! =.5)%/52! =&>2%/5./5! </%! 5;&1'D1=>/)%! )/8<)5%! =.&! *{;>=.&)/%! RPQES!

(1''%!'18A*%2,!!!

W1<2! .C1/2B! 8./2! </! =&%')%&! 5%'=2B! '1/5&>! *.! 2<=>&)1&)5>! 8%2! =%&91&'./(%2! 8<!

F@51-JOu!N!%/!(1'=.&.)21/!L!</!(@51'A5&%!(*.22)H<%'%/5!<5)*)2>!8./2!*.!8>5%(5)1/!8%2!M+B!

*%!7.**)12Rf%(c'./6F1<*5%&S,! 3./2! </! 8%<K)A'%! 5%'=2! 8%2! 5%252! %/! (1/8)5)1/! =*.2'.5)H<%!

2<&! 8%2! 2<?%52! 2.)/2! 1/5! =&1<C>! *.! 9.)2.D)*)5>! 8%! *:<5)*)2.5)1/! 8%! (%! /1<C%.<! (@51'A5&%! %/!

(1/8)5)1/! (*)/)H<%! .)/2)! H<:</! 4.)/! 8%! 8>5%(5)1/! 8%! M+! (;%]! 8%2! 2<?%52! 2.)/2,! O/9)/!

*:.==*)(.5)1/!L!*.!(1;1&5%!(*)/)H<%!8%!2<?%52!.55%)/52!8%!PQE!.!=%&')2!8%!'%55&%!%/!>C)8%/(%!

</%! .<4'%/5.5)1/! 2)4/)9)(.5)C%! 8%2! (1/(%/5&.5)1/2! 8%! M+! *%<(1(@5.)&%2! (;%]! *%2! 2<?%52!

=.5;1*14)H<%2,! O/! &%C./(;%! (%55%! >5.=%! .! >4.*%'%/5! ')2! %/! >C)8%/(%! H<:</! 4.)/! %/!

2%/2)D)*)5>!8%!9*<1&%2(%/(%!=1<C.)5!(1/8<)&%!L!</%!C.&).D)*)5>!8%!8>5%(5)1/!8%2!M+B!%/!&>.*)5>!

*)>!L!*.!8>5%(5)1/!8:>CA/%'%/52!/1/!2=>()9)H<%2,!!

O/! (1/(*<2)1/B! *%2! &>2<*5.52! 8%! /15&%! >5<8%! '1/5&%/5! </%! .'>*)1&.5)1/! 8%! *.!

8>5%(5)1/!%5!(.&.(5>&)2.5)1/!8%2!M+!=.&!FM-!.C%(!*%!(@51'A5&%!9*<162%/2)D*%!F@51-JOu!'.)2!

'1/5&%/5! >4.*%'%/5! *%2! 8)99)(<*5>2! *)>%2! L! *.! 8>5%(5)1/! 8%! =%5)5%2! M+! %/! &.)21/! 8%! *%<&!

=&1K)')5>!.C%(!*%!D&<)5!8%!91/8!8%!9*<1&%2(%/(%,!F%()!&%=&>2%/5%!81/(!</!/1<C%.<!(;.**%/4%!

=1<&!*.!FM-!8%2!M+!.C%(!*.!/>(%22)5>!8%!8>C%*1==%&!8%!/1<C%.<K!1<5)*2!%5!25&.5>4)%2!=1<&!

=%&'%55&%! </! 812.4%! L! *.! 91)2! 2%/2)D*%B! 2=>()9)H<%! %5! &%=&18<(5)D*%,! F%2! 8>C%*1==%'%/52!

'>5;181*14)H<%2!21/5!/>(%22.)&%2!=1<&!=%&'%55&%!</%!'%)**%<&%!8>9)/)5)1/!8%!*{)/5>&_5!8%2!

M+!%/!5./5!H<%!D)1'.&H<%<&!%/!(*)/)H<%,!

!



! ""!

$1'-#"'!%")"&)2.03)/"()#%$!-4*!'%$0."(5)

*44.%$*'%-&)*).*)'6!-#+-4"&%")%&/0%'")*)

.76"4*!%&")

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

J%2!C>2)(<*%2!%K5&.(%**<*.)&%2!RO^2S!8>2)4/%/5!*:%/2%'D*%!8%2!C>2)(<*%2!>')2%2!=.&!*%2!

(%**<*%2! %<(.&@15%2! 1<! =&1(.&@15%2! H<%*H<%! 21)5! *%<&! '>(./)2'%! 8%! 91&'.5)1/! 1<! *%<&!

(1'=12)5)1/,! O**%2! &%4&1<=%/5! *%2! (1&=2! .=1=515)H<%2B! *%2! %K121'%2! %5! *%2! ')(&1C>2)(<*%2!

>4.*%'%/5!/1''>%2!')(&1=.&5)(<*%2!RM+S,!+.&!*%2!'1*>(<*%2!H<{%**%2!C%(51&)2%/5B!%**%2!21/5!

)'=*)H<>%2! 8./2! *%! 5&./29%&5! ;1&)]1/5.*! 8:)/91&'.5)1/! %5! 8./2! </%!'<*5)5<8%! 8%! =&1(%22<2!

D)1*14)H<%2,! 3%=<)2! H<%*H<%2! .//>%2B! *%<&! =15%/5)%*! 8%! D)1'.&H<%<&! 2<2()5%! </! )/5>&_5!

(&1)22./5,!!

O/! &%C./(;%B! *.! 5.)**%! 8%2! O^2! &%/8! *%<&! 8>5%(5)1/! 8)99)()*%! %5! *%! './H<%! 8%!

25./8.&8)2.5)1/! 9&%)/%! *%<&! 8>C%*1==%'%/5! (1''%! D)1'.&H<%<&2! %5! 8%2! '>5;181*14)%2!

.8.=5>%2! 21/5! />(%22.)&%2,! +.&')! (%2! '>5;181*14)%2B! *.! (@51'>5&)%! %/! 9*<K! RFM-S!

8>C%*1==>%! )/)5).*%'%/5! =1<&! *:>5<8%! (%**<*.)&%! %25! .<?1<&8:;<)! </! 1<5)*! 8%! (;1)K! =1<&! *.!

H<./5)9)(.5)1/! %5! *.! H<.*)9)(.5)1/! 8%2! O^2! 8%! 4&122%! 5.)**%! L! 2.C1)&! *%2! M+! %5! *%2! (1&=2!

.=1=515)H<%2,!

V=&A2! </%! D&AC%! )/5&18<(5)1/! 2<&! *%2! M+B! *.! =.&5)%! D)D*)14&.=;)H<%! 8%! (%! 5&.C.)*!

2{.55.(;%&.!L!'1/5&%&!*:>C1*<5)1/!%5!*%2!2=>()9)()5>2!8%!*.!FM-!.8.=5>%!L!*:>5<8%!8%2!M+,!J.!

=.&5)%!%K=>&)'%/5.*%!8%!(%!5&.C.)*!.!=1<&!1D?%(5)9!8{>C.*<%&!*%2!=%&91&'./(%2!8{</!/1<C%.<!

(@51'A5&%! 9*<162%/2)D*%! R*%! F@51-JOu! NB! f%(c'./6F1<*5%&S! 8./2! *.! '%2<&%! 8%2! M+! %/!

(1/8)5)1/! =;@2)1*14)H<%! %5! =.5;1*14)H<%! %/! =&%/./5! 8%2! =*.2'.2! 8%! 2<?%52! 2.)/2! %5! 8%!

=.5)%/52!=&>2%/5./5!</%!5;&1'D1=>/)%!)/8<)5%!=.&!*{;>=.&)/%!RPQES!(1''%!'18A*%2,!!!

!

!



! "#!

4*!'%")%)5)."()#%$!-4*!'%$0."())

!** &+,!"!#!%")

E)251&)H<%'%/5!*%2!')(&1C>2)(<*%2!8>(&)5%2!=.&!}1*9!R}1*9!"ztvS!=1<&!*%<&!=&1=&)>5>!

=&1(1.4<*./5%!>5.)%/5!/1''>%2!')(&1=.&5)(<*%2!RM+SB!(:%25!81/(! *%!5%&'%!H<%!/1<2!.C1/2!

(;1)2)!8:%'=*1@%&!51<5!.<!*1/4!8%!(%!'./<2(&)5,!

f&)AC%'%/5B! *%2! M+! 21/5! 8%2! C>2)(<*%2! %K5&.(%**<*.)&%2! 81/5! *.! 5.)**%! %25! (1'=&)2%!

%/5&%!mB"!%5!"!|'!R.C%(!</!=)(!.<51<&!8%!#mm!/'S!)22<%2!8{</!&%'18%*.4%!8%!*.!'%'D&./%!

=*.2')H<%! .==%*>! %(51(@512%,! P1<5%2! *%2! (%**<*%2! 21/5! (.=.D*%2! 8%! =&18<)&%! (%! 5@=%! 8%!

C>2)(<*%2!L!*{>5.5!D.2.*,!F%!=;>/1'A/%!%25!.'=*)9)>!=.&!25)'<*.5)1/,!J%!5.D*%.<!"!&>2<'%!*%2!

(.&.(5>&)25)H<%2!8%2!M+!%/!5%&'%2!8%!'>(./)2'%!8%!91&'.5)1/B!8%!(1'=12)5)1/!%5!8%!5.)**%!

*%2!(1'=.&./5!L!(%**%2!8%2!%K121'%2!%5!8%2!(1&=2!.=1=515)H<%2,!

!

!
!

"#$%&#'! ()! *#+#,-.+/0-/1'&0! 2&0! 3.0/,'%&0! &4-+#,&%%'%#/+&05! 676)! 76! 8%#1'&--#/+&9! :+;<76)! 76!
.+;-=+>,;-#/+&9!?+#@<76)!76<A+#@'%>,;-#/+&9!7>@><76)!76!7>@>,;-#/+&9!:@2><76)!76!&@2>-=.%/#%&9!
6B)!8=>08=#-/2;%0.+/@&5!"#$%&#'!2&!CD#%2',,/!&-!#%5!EF(EG!#2#8-.!0&%>@!CH>I#%!&-!#%5!EF(JG!KL>@@.&0!
>$-&@'&0!#'!%#$>+#->/+&!



!

"\!

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

J%2! M+! 21/5! >')2%2! =.&! C>2)(<*.5)1/! L! =.&5)&! 8%2! (%**<*%2! %/! &>=1/2%! L! 8)99>&%/52!

25)'<*)! 1<! *1&2! 8%! *:.=1=512%,! J.! '%'D&./%! (%**<*.)&%! %25! (1'=12>%! 8:</%! D)(1<(;%!

=;12=;1*)=)8)H<%! H<)! %25! .2@'>5&)H<%! .<! &%=12,! J%2! +J! (.5)1/)H<%2! 5%*2! H<%! *.!

=;12=;.5)8@*(;1*)/%!%5!*.!2=;)/41'@>*)/%!21/5!(1/(%/5&>2!2<&!*%!9%<)**%5!%K5%&/%!5./8)2!H<%!

*%2!+J!./)1/)H<%2!(1''%!*.!=;12=;.5)8@*2>&)/%!R+NS!21/5!2>H<%25&>2!2<&!*%!9%<)**%5!)/5%&/%,!J.!

91&'.5)1/! %5! *.! *)D>&.5)1/! 8%2!M+! />(%22)5%! </! &%'./)%'%/5! 8%! *.!'%'D&./%! =*.2')H<%!

(1/8<)2./5! (*.22)H<%'%/5! L! </%! 2<&(;.&4%! 8%! +N! 2<&! *%! 9%<)**%5! %K5%&/%! 8%! *.! '%'D&./%!

.D1<5)22./5! .<! D1<&4%1//%'%/5! (%**<*.)&%,! J%2! '1<C%'%/52! 8%! =;12=;1*)=)8%2! %/5&%!

9%<)**%52! )/5%&/%2! %5! %K5%&/%2! 21/5! .22<&>2! =.&! 8%2! .(5)C)5>2! 5&./2=1&5&)(%2! 8%!

=;12=;1*)=)8%2!5%*2!H<%!8%2!9*)==.2%2B!8%2!9*1==.2%2!%5!8%2!2(&.'D*.2%2!81/5!(%&5.)/%2!21/5!

'.)/5%/./5!D)%/!)8%/5)9)>%2!(1''%!*.!'1*>(<*%!PMOM"t-!=1<&!*{.(5)C)5>!2(&.'D*.2%!RI)84%&!

%5!.*,!#m"vS,!J.!=*<=.&5!8%!(%2!.(5)C)5>2!21/5!8>=%/8./5%2!8%!*.!(1/(%/5&.5)1/!(.*()H<%,!3%2!

'>(./)2'%2!)/8>=%/8./52!8%!*{%K5%&/.*)2.5)1/!8%!*.!+N!1/5!>4.*%'%/5!>5>!8>(&)52,!

O/! =.&.**A*%B! *{.<4'%/5.5)1/! 8%! (.*()<'! )/5&.6(@51=*.2')H<%! .(5)C%! </! (*)C.4%!

=&15>1*@5)H<%! 8<! (@512H<%*%55%! =.&! 8%2! %/]@'%2! (1''%! *%2! (.*=.~/%2! %5! </%! (.2(.8%! 8%!

2)4/.*)2.5)1/! .D1<5)22./5! L! *.! =;12=;1&@*.5)1/! 8%2! (;.b/%2! *>4A&%2! 8%! '@12)/%,! V)/2)B! *.!

(1'D)/.)21/!8<!8>5.(;%'%/5! *1(.*!8%! *.!'%'D&./%!=*.2')H<%!.C%(! *%! (@512H<%*%55%!%5! *.!

(1/5&.(5)1/!8%!(%*<)6()!.D1<5)5!L!*.!*)D>&.5)1/!8%!*.!M+,!F%2!'>(./)2'%2!1/5!&>(%''%/5!>5>!

8>5.)**>2!=.&!-*1&%/(%!P15)!RI)84%&!%5!.*,!#m"vSR-)4<&%"S!,!

!

!

!

!

!

!

!

!

!



!
!

"j!

!

M/A'+&!()!N'!+&8>0O! %#!6B!&0-!,>@,&@-+.&!P!%#!Q&Q$+#@&!/@-&+@&!8#+! %R#,-/3/-.!2&!%#!S%/88#0&5!T>+0!2&!

%U#,-/3#-/>@!,&%%'%#/+&!&-!2&!%U/@=/$/-/>@!2&!%#!S%/88#0&!2.8&@2#@-&!2'!,#%,/'QO!%#!6B!&0-!+&-+>'3.&!0'+!%&!

S&'/%%&-!&4-&+@&!,>@2'/-&!8#+!"7:7<(JM5!T#!,>@,&@-+#-/>@!.%&3.&!2&!,#%,/'Q!&@!8#+-/&!2V!#'4!,#@#'4!

BW*:! S#3>+/0&@-! %#! ,>@0-/-'-/>@! 2&0! 8%#-&S>+Q&0! "7:7(J<M! 8#+! >%/A>Q.+/0#-/>@5! X@! 2.0.1'/%/$+&!

-+#@0/->/+&!2&0!8=>08=>%/8/2&0!#00>,/.!P! %#!8+>-.>%;0&!2'!,;->01'&%&--&!8#+! %&0!,#%8#Y@&0!&-! Z!>'! %&0!

,#08#0&0! ,>@2'/-! #'! +&%#+A#A&! 2&! 765! T&! 6B! &48>0.&! ,#-#%;0&! %U#00&Q$%#A&! 2&0! ,>Q8%&4&0! 2&!

,>#A'%#-/>@!0#@A'/@&!P! %#!0'+S#,&!2&! %#!,&%%'%&!&-!2&! %#!765! C:)!:@[;Q&O!B)!0'$0-+#-O!,>S#,-&'+!*MG!

:4-+#/-!2&!\/2A&+!&-!#%!EF(]!

J%2!M+!91&'>%2!L!=.&5)&!8<!D1<&4%1//%'%/5!(%**<*.)&%!%'=1&5%/5!.<!'1'%/5!8%!*.!

C>2)(<*.5)1/!</%!=.&5)%!8%!*.!'%'D&./%!=*.2')H<%!%5!8<!(1/5%/<!8%!*.!(%**<*%!81/5!%**%2!21/5!

)22<%2,! 3%! (%! 9.)5! %**%2! 21/5! =&)/()=.*%'%/5! (1/25)5<>%2! 8%! *)=)8%2B! 8%! =&15>)/%2! '.)2!

>4.*%'%/5! C%(51&)2%/5! 8%2! .()8%2! /<(*>)H<%2,! J%2! M+! 8:</! 2<?%5! 2.)/! (1/5)%//%/5! </%!

'.?1&)5>! 8%! +J! 81/5! tm�! 8%! =;12=;.5)8@*(;1*)/%! '.)2! %K=12%/5! >4.*%'%/5! 8%! *.!
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