
UNIVERSITE DE NANTES 
 

 
 

FACULTE DE MEDECINE  
 
 

 
 
 

Année 2017                                                N°  
 
 
 

T H E S E  
 
 

pour le 
 
 

DIPLOME D’ETAT DE DOCTEUR EN MEDECINE 

 
 

DES Gynécologie-Obstétrique 
 

 
par  

 
Camille FRICK épouse CARBONNAUX 

née le 07 Mars 1986 à Vannes 

 
 

Présentée et soutenue publiquement le 31 Mars 2017 
 

 
 

Etude PRESAGE 
 (PRéservation de la fErtilité par Stimulation ovarienne associée à du  tAmoxifène et 
conGElation ovocytaire ou embryonnaire avant chimiothérapie pour cancer du sein)  

  Analyse intermédiaire 
 

 
 
 

Président : Monsieur le Professeur Jean-Marc CLASSE 
 

Directeur de thèse : Madame le Docteur Virginie BORDES! 
! !

039



! "!

!

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

!
!

!

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

1! 234567894263& /////////////////////////////////////////////////////////&:!

;! 5<42633=!&>92=342?2@8=&/////////////////////////////////////////////////&A!
"#$! %&'()(*+!&,-.(/00/!1/2!*3+.-4/5*(65/2!-0*(7)-0)+./52/2!8888888888888888888888888888888888888!9!
"#"! :025;;(2-0)/!<,-.(/00/!=&2*!%3+.-4/5*(65/!888888888888888888888888888888888888888888888888888!$>!
"#?! @.&22/22/!-4.A2!)-0)/.!15!2/(0!88888888888888888888888888888888888888888888888888888888888888888!$B!
"#C! %/)30(65/2!/'(2*-0*/2!1/!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!)3/E!D-!;/FF/!888888888888888888888888!"G!
"#H! IJ+*51/!=KLMN@L!88888888888888888888888888888888888888888888888888888888888888888888888888888888!"B!

B! C<4=52=!&=4&C=4D67=&//////////////////////////////////////////////////&BB!
?#$! =-*(/0*/2!/*!4.&*&)&D/!888888888888888888888888888888888888888888888888888888888888888888888888888!??!
?#"! %.-(*/F/0*2!-1F(0(2*.+2!O!1/2).(4*(&0!/*!1+.&5D/F/0*!1/2!4.&*&)&D/2!888888888888888888888!?P!
?#?! N0-DQ2/2!2*-*(2*(65/2!8888888888888888888888888888888888888888888888888888888888888888888888888888!C$!
?#C! N24/)*2!.ARD/F/0*-(./2!8888888888888888888888888888888888888888888888888888888888888888888888888!C"!

E! 5=>8!4<4>&////////////////////////////////////////////////////////////&EB!
C#$! =&45D-*(&0!+*51(+/!/*!)-.-)*+.(2*(65/2!1/2!4-*(/0*/2!88888888888888888888888888888888888888888!C?!
C#"! S-(2-T(D(*+!1J50/!2*(F5D-*(&0!&,-.(/00/!4&5.!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!-,-0*!
)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0!888888888888888888888888888888888888888888888888888888888888888888!C>!
C#?! K+25D*-*2!)&0)/.0-0*!D/2!1+D-(2!-,-0*!D/!1+T5*!1/!D-!)3(F(&*3+.-4(/!888888888888888888888888!H"!

0! 72>98>>263&///////////////////////////////////////////////////////////&00!
H#$! S-(2-T(D(*+!1/!D-!2*(F5D-*(&0!&,-.(/00/!4&5.!4.+2/.,-*(&0!1/!;/.*(D(*+!-,-0*!)3(F(&*3+.-4(/!
4&5.!)-0)/.!15!2/(0!888888888888888888888888888888888888888888888888888888888888888888888888888888888888!HH!
H#"! U+D-(2!-,-0*!(0(*(-*(&0!1/!D-!)3(F(&*3+.-4(/!/*!(F4-)*2!25.!D-!25.,(/!888888888888888888888888!>$!
H#?! @.&22/22/!-4.A2!4.+2/.,-*(&0!1/!;/.*(D(*+!4&5.!)-0)/.!15!2/(0!8888888888888888888888888888888!>>!
H#C! V-2!4-.*()5D(/.!1/2!F5*-*(&02!WKVN!888888888888888888888888888888888888888888888888888888888888!PG!

:! 9639!8>263& //////////////////////////////////////////////////////////&FE!

F! G2G!26H5<ID2=& ////////////////////////////////////////////////////////&F0!

&

! &



! ?!

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

%-TD/-5!$!O!VD-22(;()-*(&0!1/2!F&D+)5D/2!1/!)3(F(&*3+.-4(/!2/D&0!D/5.!1/R.+!1J&,-.(&*&'()(*+X!

1J-4.A2!Y/(.&Z!/*!-DX!$BBB![$"\!888888888888888888888888888888888888888888888888888888888888888888!B!

%-TD/-5!"!O!K(265/!1J-F+0&..3+/!)3(F(&7(015(*/!]!D&0R!*/.F/X!2/D&0!DJ^R/!1/!D-!4-*(/0*/!/*!D/!

*Q4/!1/!)3(F(&*3+.-4(/X!1J-4.A2!I/,(0/!/*!-DX!"G$G![$?\!88888888888888888888888888888888888888!$G!

%-TD/-5!?!O!NV:!4-.!D/2!4.&*&)&D/2!)&F4./0-0*!1/2!*-'-0/2X!2Q0*3A2/!1/2!4.(0)(4-D/2!+*51/2X!

1J-4.A2!Y-(DD(/EX!"G$$![""\!8888888888888888888888888888888888888888888888888888888888888888888888!$?!

%-TD/-5!C!O!K+25D*-*2!1/!D-!Y:_!/0!&0)&;/.*(D(*+!4&5.!)-0)/.!15!2/(0X!*-TD/-5!F&1(;(+!1J-4.A2!

)/D5(!1/!V&F*/*![P"\! 88888888888888888888888888888888888888888888888888888888888888888888888888888!"9!

%-TD/-5!HO!V-.-)*+.(2*(65/2!1/2!4-*(/0*/2!]!DJ(0)D52(&0!888888888888888888888888888888888888888888888!CH!

%-TD/-5!>!O!K+25D*-*2!1/!D-!2*(F5D-*(&0!&,-.(/00/!888888888888888888888888888888888888888888888888888!C>!

%-TD/-5!P!O!U+*-(D!1/2!.+25D*-*2!4&5.!D/2!4-*(/0*/2!-Q-0*!T+0+;()(+!1`50/!4.+2/.,-*(&0!

/FT.Q&00-(./! 888888888888888888888888888888888888888888888888888888888888888888888888888888888888!C>!

%-TD/-5!9!O!V-.-)*+.(2*(65/2!1/2!4-*(/0*/2!/0!;&0)*(&0!15!R.&54/!1/!2*(F5D-*(&0!8888888888888888!CP!

%-TD/-5!B!O!K+25D*-*2!1/!D-!2*(F5D-*(&0!&,-.(/00/X!)&F4-.-(2&02!1/2!R.&54/2!/0!;&0)*(&0!1/!D-!

43-2/!15!)Q)D/!]!DJ(0(*(-*(&0!1/2!*.-(*/F/0*2#!888888888888888888888888888888888888888888888888888!C9!

%-TD/-5!$G!O!V-.-)*+.(2*(65/2!1/2!4-*(/0*/2!/0!;&0)*(&0!15!*Q4/!1/!)3(F(&*3+.-4(/!8888888888888!CB!

%-TD/-5!$$!O!.+25D*-*2!1/!D-!2*(F5D-*(&0!&,-.(/00/!/0!;&0)*(&0!15!R.&54/!1/!)3(F(&*3+.-4(/! 88!HG!

%-TD/-5!$"!O!%-5'!1J-..a*!1/!2*(F5D-*(&0!&,-.(/00/!4&5.!1+;-5*!1/!./).5*/F/0*!/*!-0-DQ2/!/0!

2&527R.&54/2!!/0!;&0)*(&0!15!4.&*&)&D/!1/!2*(F5D-*(&0!/*!15!*Q4/!1/!)3(F(&*3+.-4(/!88888!HG!

%-TD/-5!$?!O!U+*-(D!1/2!.+25D*-*2!4&5.!D/2!4-*(/0*/2!/0!+)3/)!1/!2*(F5D-*(&0!&,-.(/00/!888888888!H$!

%-TD/-5!$C!O!1+*-(D!1/2!.+25D*-*2!4&5.!D/2!4-*(/0*/2!4.+2/0*-0*!50/!F5*-*(&0!WKVN!)&005/!8888!H"!

%-TD/-5!$CO!N0-DQ2/!1/2!1+D-(2![b\!-,-0*!D/!1+T5*!1/!D-!)3(F(&*3+.-4(/X!)&F4-.-(2&0!1/2!R.&54/2!

/0!;&0)*(&0!15!*Q4/!1/!)3(F(&*3+.-4(/![0+&7-1b5,-0*/!,/.252!-1b5,-0*/\!888888888888888888!H?!

%-TD/-5!$H!O!K+25D*-*2!1/!D-!;-(2-T(D(*+!1J50/!2*(F5D-*(&0!&,-.(/00/![4.&*&)&D/!-0*-R&0(2*/\!

-22&)(-0*!1/2!-0*(7&/2*.&RA0/2X!.+25F+!1/2!1&00+/2!1/!D-!D(**+.-*5./!)3/E!1/2!4-*(/0*/2!

-**/(0*/2!1J50!)-0)/.!15!2/(0!88888888888888888888888888888888888888888888888888888888888888888888!H>!

%-TD/-5!$>!O!:F4-)*!15!1+D-(!1`(0(*(-*(&0!1/!D-!)3(F(&*3+.-4(/!-1b5,-0*/!15!)-0)/.!15!2/(0!0&0!

F+*-2*-*(65/!25.!D-!25.,(/X!1J-4.A2!D/!.-44&.*!1/!DJ:0)-!"G$"! 88888888888888888888888888888888!>"!

%-TD/-5!$P!O!K/,5/!1/!D-!D(**+.-*5./!1/2!R.&22/22/2!&T*/05/2!-4.A2!*.-02;/.*!1J/FT.Q&0!)3/E!D/2!

4-*(/0*/2!-Q-0*!T+0+;()(+!1J50/!4.+2/.,-*(&0!1/!;/.*(D(*+!-4.A2!)-0)/.X!1J-4.A2!ND,-./E!/*!-D#!

[$$B\!8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888!>9!

! !



! C!

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

!
!
!
S(R5./!$!O!U(F(05*(&0!65-0*(*-*(,/!/*!65-D(*-*(,/!1/2!;&DD()5D/2!&,-.(/02!-,/)!DJ^R/X!1J-4.A2!

W.&/cF-0!!8888888888888888888888888888888888888888888888888888888888888888888888888888888888888888!$P!

S(R5./!"!O!L)3&R.-43(/!/01&,-R(0-D/!4&5.!.+-D(2-*(&0!1J50!)&F4*/!1/!;&DD()5D/2!-0*.-5'!8888888!$B!

S(R5./!?!O!Y+*3&1/2!1/!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!1/2!4-*(/0*/2!]!.(265/!1/!1+;-(DD-0)/!

&,-.(/00/!4.+)&)/!1J-4.A2!U&00/E!/*!-D#!!8888888888888888888888888888888888888888888888888888888!"$!

S(R5./!C!O!2)3+F-2!./4.+2/0*-0*!D-!*/)30(65/!1/!).Q&4.+2/.,-*(&0!1/!*(225!&,-.(/0! 888888888888!"?!

S(R5./!HO!K/4.+2/0*-*(&02!2)3+F-*(65/!1/2!1(;;+./0*/2!+*-4/2!1J50/!S:_!O!M*(F5D-*(&0!

&,-.(/00/d=&0)*(&0!&,&)Q*-(./d!S+)&01-*(&0!:0!_(*.&![S:_\!/*!:0b/)*(&0!:0*.-!

VQ*&4D-2F(65/!1J50!M4/.F-*&E&e1/![:VM:\X!45(2!!1+,/D&44/F/0*!/FT.Q&00-(./d!%.-02;/.*!

/FT.Q&00-(./! 888888888888888888888888888888888888888888888888888888888888888888888888888888888888!"H!

S(R5./!>!O!=.&)+15./!1/!Y-*5.-*(&0!:0!_(*.&!888888888888888888888888888888888888888888888888888888888!"P!

S(R5./!P!O!M)3+F-!4.&*&)&D/!)&5.*!-0*-R&0(2*/!5*(D(2+!/0!4.-*(65/!)&5.-0*/!8888888888888888888888!"B!

S(R5./!9!O!S&DD()5D&R+0A2/!/*!,-R5/2!1/!./).5*/F/0*2!15.-0*!D/!)Q)D/!F/02*.5/DX!1J-4.A2!

W-/.Z-D1!/*!-D!!888888888888888888888888888888888888888888888888888888888888888888888888888888888888!?G!

S(R5./!$G!O!_-R5/2!1/!;&DD()5D&R+0A2/#!I/2!R.-43(65/2!./4.+2/0*/0*!4&5.!)3-65/!b&5.!15!)Q)D/!D/!

0&FT./!F&Q/0!1/!;&DD()5D/2!1/!4D52!1/!HFF!,52!]!DJ+)3&R.-43(/X!1J-4.A2!W-/.Z-D1!/*!-D!!?G!

S(R5./!$$!O!M)3+F-!1/!DJ-)*(&0!1/2!-0*(7&/2*.&RA0/2!/*!1/2!-0*(7-.&F-*-2/2!888888888888888888888!?$!

S(R5./!$"!O!M)3+F-!1+.&5D/F/0*!4.&*&)&D/!+*51/!=KLMN@L!888888888888888888888888888888888888888!?>!

S(R5./!$?!O!I/2!?!R.&54/2!1/!2*(F5D-*(&0!&,-.(/00/!15!4.&*&)&D/!4.+2-R/!/0!;&0)*(&0!1/!D-!43-2/!

15!)Q)D/!D&.2!1/!D-!)&025D*-*(&0!(0(*(-D/!/0!F+1/)(0/!1/!D-!./4.&15)*(&0#!8888888888888888888!?9!

S(R5./!$C!O!U(-R.-FF/!1/!;D5'!1/!DJ-0-DQ2/!(0*/.F+1(-(./!1/!DJ+*51/!=KLMN@L!888888888888888888!C?!

S(R5./!$H!O!=.&4&.*(&0!1/2!(0)D52(&02!4-.!)/0*./!8888888888888888888888888888888888888888888888888888!CC!

! &



! H!

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

!
!
!
!
NV!!!!!!!!!!!!!!!!!!!!!!!!!!!!!N1.(-FQ)(0/!7!VQ)D&43&243-F(1/!
NV:!!!!!!!!!!!!!!!!!!!!!!!!!!!NF+0&..3+/!V3(F(&!:015(*/!

NV7%!!!!!!!!!!!!!!!!!!!!!!!!N1.(-FQ)(0/!f!VQ)D&43&243-F(1/!7%-'-0/2!
NWY!!!!!!!!!!!!!!!!!!!!!!!!NR/0)/!1/!W(&F+1/)(0/!

NYg!!!!!!!!!!!!!!!!!!!!!!!!g&.F&0/!N0*(7YhDD/.(/00/!
NYY!!!!!!!!!!!!!!!!!!!!!!!N5*&.(2-*(&0!1/!Y(2/!25.!D/!Y-.)3+!

NiMY!!!!!!!!!!!!!!!!!!!!!NR/0)/!i-*(&0-D/!1/!M+)5.(*+!1/!Y+1()-F/0*!
NKV!!!!!!!!!!!!!!!!!!!!!!!!!N**-)3+!1/!K/)3/.)3/!VD(0(65/!
VSN!!!!!!!!!!!!!!!!!!!!!!!!!V&F4*/!1/2!S&DD()5D/2!N0*.-5'!
Vi:I!!!!!!!!!!!!!!!!!!!!!!!V&FF(22(&0!i-*(&0-D/!:0;&.F-*(65/!/*!I(T/.*+2!
V==!!!!!!!!!!!!!!!!!!!!!!!!!V&F(*+!1/!4.&*/)*(&0!1/2!=/.2&00/2!
L"!!!!!!!!!!!!!!!!!!!!!!!!!!!!L2*.&RA0/2!
SLV!!!!!!!!!!!!!!!!!!!!!!!!!H7SD5&.&j.-)(D!7!L4(.5T()(0/7!VQ)D&43&243-F(1/!
S:_!!!!!!!!!!!!!!!!!!!!!!!!!!S+)&01-*(&0!:0!_(*.&!

SMg!!!!!!!!!!!!!!!!!!!!!!!!!S&DD()D/!M*(F5D-*(0R!g&.F&0/!
@0Kg!!!!!!!!!!!!!!!!!!!!!@&0-1&*.&43(07K/D/-2(0R!g&.F&0/!

@0Kg-!!!!!!!!!!!!!!!!!!!NR&0(2*/!1/!D-!@0Kg!
gLK"!!!!!!!!!!!!!!!!!!!!!g5F-0!L4(1/.F-D!@.&Z*3!S-)*&.!K/)/4*&.!"!
Ig!!!!!!!!!!!!!!!!!!!!!!!!!!!I5*/(0(E(0R!g&.F&0/!

Y:_!!!!!!!!!!!!!!!!!!!!!!!!Y-*5.-*(&0!:0!_(*.&!
=S!!!!!!!!!!!!!!!!!!!!!!!!!!!=.+2/.,-*(&0!1/!S/.*(D(*+!

=S=!!!!!!!!!!!!!!!!!!!!!!!!=3-2/!S&DD()5D-(./!=.+)&)/!
=S%!!!!!!!!!!!!!!!!!!!!!!!!=3-2/!S&DD()5D-(./!%-.1(,/!

=I!!!!!!!!!!!!!!!!!!!!!!!!!!!=3-2/!I5*+-D/!
=YN!!!!!!!!!!!!!!!!!!!!!!!=.&).+-*(&0!Y+1()-D/F/0*!N22(2*+/!
Kg!!!!!!!!!!!!!!!!!!!!!!!!!!K/)/4*/5.!g&.F&0-5'!

MWK!!!!!!!!!!!!!!!!!!!!!!!!R.-1/!3(2*&4.&0&2*(65/!1/!M)-.;;!WD&&F!/*!K()3-.12&0!
!
!

! &



! >!

1 234567894263&
!

N,/)!H"GGG!0&5,/-5'!)-2!4-.!-0X!D/!)-0)/.!15!2/(0!/2*!D/!)-0)/.!D/!4D52!;.+65/0*!

)3/E! D-! ;/FF/!/0!S.-0)/#!L0,(.&0!50!65-.*!1/2! )-0)/.2!F-FF-(./2! 25.,(/0*! -,-0*! D-!

F+0&4-52/!/*!Pk!-,-0*!DJ^R/!1/!CG!-02[$\#!U5!;-(*!1/!DJ-5RF/0*-*(&0!1/!DJ(0)(1/0)/!1/2!

)-0)/.2! F-FF-(./2! )3/E! D/2! ;/FF/2! b/50/2! /*! 1/! DJ-,-0)+/! 1/! DJ^R/! 1/! D-! 4./F(A./!

R.&22/22/X!(D!0J/2*!4-2!.-./!1Ja*./!)&0;.&0*+!!]!!50/!4-*(/0*/!1+2(.-0*!50/!R.&22/22/!-4.A2!

*.-(*/F/0*! 1J50! )-0)/.! F-FF-(./#! V3/E! )/2! ;/FF/2! b/50/2! D/! ./)&5.2! ]! 1/2!

*3+.-4/5*(65/2!-1b5,-0*/2![)3(F(&*3+.-4(/X!3&.F&0&*3+.-4(/X!)-2*.-*(&0!)3(F(65/\!/2*!

;.+65/0*#!I-!)3(F(&*3+.-4(/X!-1b5,-0*/!&5!0+&-1b5,-0*/X!-!4/.F(2!1/!1(F(05/.!1/!;-l&0!

2(R0(;()-*(,/! D/2! *-5'! 1/! .+)(1(,/! /*! 1J-5RF/0*/.! D-! 25.,(/! 1/! )/2! 4-*(/0*/2X! F-(2! )/2!

*.-(*/F/0*2! 0/! 2&0*! 4-2! 2-02! -,&(.! 1/2! )&02+65/0)/2! ]! 4D52! &5! F&(02! D&0R! */.F/X!

0&*-FF/0*! 25.! D-! ;&0)*(&0! &,-.(/00/#! I/2! )&02+65/0)/2! &,-.(/00/2! 1/! )/2!

*3+.-4/5*(65/2!1&(,/0*!1J-(DD/5.2!a*./!2Q2*+F-*(65/F/0*!/'4D(65+/2!-5'!4-*(/0*/2!4&5.!

D/5.! 4/.F/**./! 1/! 1&00/.X! /0! *&5*/! )&00-(22-0)/! 1/! )-52/X! D/5.! )&02/0*/F/0*! -5!

*.-(*/F/0*! 4.&4&2+#! :D! 2/FTD/! 65/! )/**/! (0;&.F-*(&0! 2&(*! 2&5,/0*! (025;;(2-0*/! &5!F-D!

)&F4.(2/! /*! 65/! D/2! 4-*(/0*/2! )&0;.&0*+/2! ]! 50/! (0;/.*(D(*+! 2/)&01-(./! D/! 1+4D&./0*! -!

4&2*/.(&.(!["\#!I/2!*-5'!1/!R.&22/22/2!24&0*-0+/2!.-44&.*+2!-4.A2!)-0)/.!15!2/(0!,-.(/0*!

/0*./! ?! /*! P!k! 2/D&0! D/2! 2+.(/2! [?fH\X! 0&*-FF/0*! /0! .-(2&0! 1/! )/2! *.-(*/F/0*2#! :D! /2*!

1&0)! /22/0*(/D! 1J-0*()(4/.! )/**/! 4.&TD+F-*(65/! /0! 4.&4&2-0*! ! D/! ./)&5.2! ]! 1/2!

*/)30(65/2! 1/! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! ]! )/2! b/50/2! 4-*(/0*/2! -,-0*! D/! 1+T5*! 1/! *&5*!

*.-(*/F/0*!R&0-1&*&'(65/#!!

!

L0! S.-0)/X! D-! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! 2J(02).(*! 1-02! D/2! 1(;;+./0*/2! D&(2! 1/!

T(&+*3(65/! 1/45(2! "GGC#! IJ-.*()D/! I#"$C$7$$X! F&1(;(+! 4-.! D-! D&(! "G$$79$C! 15! P! b5(DD/*!

"G$$! 4.+,&(*! 65/O! m%&5*/! 4/.2&00/! 1&0*! D-! 4.(2/! /0! )3-.R/!F+1()-D/! /2*! 252)/4*(TD/!

1`-D*+./.! D-! ;/.*(D(*+X! &5! 1&0*! D-! ;/.*(D(*+! .(265/! 1`a*./! 4.+F-*5.+F/0*! -D*+.+/X! 4/5*!

T+0+;()(/.!15!./)5/(D!/*!1/!D-!)&02/.,-*(&0!1/!2/2!R-FA*/2!&5!1/!2/2!*(2252!R/.F(0-5'X!/0!

,5/! 1/! D-! .+-D(2-*(&0! 5D*+.(/5./X! ]! 2&0! T+0+;()/X! 1`50/! -22(2*-0)/! F+1()-D/! ]! D-!

4.&).+-*(&0X! &5! /0! ,5/! 1/! D-! 4.+2/.,-*(&0! /*! 1/! D-! ./2*-5.-*(&0! 1/! 2-! ;/.*(D(*+! n! [>\#!

K+15(./!D/2!/;;/*2!2/)&01-(./2!1/2!*.-(*/F/0*2!)&02*(*5/!50!/0b/5!F-b/5.!15!4D-0!)-0)/.X!

4&5.! 50/!F/(DD/5./! 65-D(*+! 1/! ,(/! 1/2! 4/.2&00/2! *&5)3+/2#! IJ&Tb/)*(;! 15! 1/.0(/.! 4D-0!



! P!

)-0)/.! "G$C7"G$B! /2*! m!1J-225./.! 50! -))A2! +R-D! 1/2! 4-*(/0*/2! 25.! D/! */..(*&(./! -5'!

4D-*/;&.F/2!)D(0()&7T(&D&R(65/2!1/!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!n![P\#!

!

IJ+*51/!!"#$%&#X!+*51/!4(D&*/!1/! ;-(2-T(D(*+!1/!!"+2/.,-*(&0!1/! D-! ;#.*(D(*+!4-.!

$*(F5D-*(&0! &,-.(/00/! -22&)(+/! ]! 15! ! *%F&'(;A0/! /*! )&0&#D-*(&0! &,&)Q*-(./! &5!

/FT.Q&00-(./! -,-0*! )3(F(&*3+.-4(/! 4&5.! )-0)/.! 15! 2/(0X! 4.&4&2/! -5'! 4-*(/0*/2! 1/!

F&(02! 1/! CG! -02! 65(! D/! 2&53-(*/0*! 50/! 4.(2/! /0! )3-.R/! -,-0*! )3(F(&*3+.-4(/!

0+&-1b5,-0*/!&5!-1b5,-0*/!4&5.!50!)-0)/.!15!2/(0!(0;(D*.-0*#!I/!T5*!1/!)/**/!+*51/!/2*!

1J+,-D5/.! D-! ;-(2-T(D(*+! 1J50/! 2*(F5D-*(&0! &,-.(/00/! -,/)! ,(*.(;()-*(&0!1J&,&)Q*/2! /*d&5!

1J/FT.Q&02!/0!5.R/0)/!4&5.!0/!4-2!./*-.1/.!D/!1+T5*!15!*.-(*/F/0*#!V/**/!2*(F5D-*(&0X!

-22&)(-0*!1/2!R&0-1&*.&43(0/2!/*!15!%-F&'(;A0/X!/2*!25(,(/!1J50/!4&0)*(&0!&,&)Q*-(./#!

I-! 4-*(/0*/! T+0+;()(/X! 2/D&0! 2&0! )3&('! /*! 2-! 2(*5-*(&0! F-.(*-D/X! 1J50/! ,(*.(;()-*(&0!

&,&)Q*-(./!/*d&5!/FT.Q&00-(./#!

!

! &



! 9!

; 5<42633=!&>92=342?2@8=&
!

;J1 4-K"L"$+&-,(*"%..%&'%#&$M+*(N%O$"PO%#&(.$"QL(.L+*%O#%#&

!
I-! .+-D(2-*(&0! 1J50/! )3(F(&*3+.-4(/! -1b5,-0*/! /2*! ./)&FF-01+/! 2(! /DD/! 4/.F/*!

50/!1(F(05*(&0!15!.(265/!1/!./)35*/!1J-5!F&(02!H!k!]!$G!-02#!I/!b/50/!^R/![o!?H!-02\!

-5! 1(-R0&2*()! 1/! )-0)/.! 15! 2/(0! +*-0*! 50! ;-)*/5.! 4.&0&2*(65/! 4+b&.-*(;X! )/2! 4-*(/0*/2!

2&0*! 2&5,/0*! +D(R(TD/2! ]! 50/! )3(F(&*3+.-4(/! -1b5,-0*/! &5! 0+&-1b5,-0*/#! I/2!

)3(F(&*3+.-4(/2! -)*5/DD/F/0*! ,-D(1+/2! (0)D5/0*! 4.(0)(4-D/F/0*! D/2! -0*3.-)Q)D(0/2!

[U&'&.5T()(0/X! L4(.5T()(0/\X! D/2! *-'-0/2! [=-)D(*-'/DX! U&)+*-'/D\! /*! D/! V-.T&4D-*(0/#!

IJ5*(D(2-*(&0!1/!%.-2*5E5F-TX!50!-0*()&.42!F&0&)D&0-D!)(TD-0*!gLK"X!/0!-22&)(-*(&0!]!D-!

)3(F(&*3+.-4(/X!/2*!2Q2*+F-*(65/!/0!)-2!1/!25./'4./22(&0!&5!1J-F4D(;()-*(&0!1/!gLK"#!

I&.265/!D-!*5F/5.!/'4.(F/!D/2!.+)/4*/5.2!3&.F&0-5'![/2*.&RA0/!/*d&5!4.&R/2*+.&0/\X!

(D! /'(2*/! 50/! (01()-*(&0! 1J3&.F&0&*3+.-4(/! -1b5,-0*/#! V3/E! D/2! 4-*(/0*/2! 0&0!

F+0&4-52+/2X!50!*.-(*/F/0*!4-.!*-F&'(;A0/!/2*!./)&FF-01+#!!

!

;J1J1 9M"R"-$M+*(N"%&

!

I/2! -R/0*2! 1/! )3(F(&*3+.-4(/! &0*! 4&5.! -)*(&0! 4.(0)(4-D/! 1J(0*/..&F4./! D/2!

4.&)/2252!,(*-5'!1/2!)/DD5D/2!/*!1J-..a*/.!D-!4.&R./22(&0!0&.F-D/!15!)Q)D/!)/DD5D-(./#!I/2!

1&FF-R/2! )Q*&*&'(65/2! &))-2(&00+2! 4-.! D-! )3(F(&*3+.-4(/! 2&0*! .+,/.2(TD/2! 1-02! D/2!

*(2252!]!)Q)D/!.-4(1/X!*/D2!65/!D-!F&/DD/!&22/52/!D/!*.-)*52!R-2*.&7(0*/2*(0-D!/*!D/!*3QF52#!

N! DJ(0,/.2/X! D/2!1+R^*2! )-52+2!-5!0(,/-5!&,-.(/0!-44-.-(22/0*!4.&R./22(,/F/0*!/*! 2&0*!

(..+,/.2(TD/2!45(265/!D/!2*&)c!1/!)/DD5D/2!R/.F(0-D/2!/2*!)&02*(*5+!-,-0*!D-!0-(22-0)/!/*!

0/! 2/! .+R+0A./! 4-2! [9\#! IJ/;;/*! 3(2*&D&R(65/! 1J50/! )3(F(&*3+.-4(/! )Q*&*&'(65/! /2*!

4.&R./22(;X! 4/.F-0/0*X! D(+! ]! D-! 1&2/X! (015(2-0*! D-! 1+*+.(&.-*(&0! 1/! D-! F-*5.-*(&0!

;&DD()5D-(./! /*d&5! DJ+45(2/F/0*! 1/2! ;&DD()5D/2! 4.(F&.1(-5'! -,/)! ;(T.&2/! /*! -*.&43(/!

&,-.(/00/#!IJ-24/)*!3(2*&D&R(65/!1/2!&,-(./2!-4.A2!)3(F(&*3+.-4(/!/2*!(1/0*(65/!]!)/D5(!

&T2/.,+!/0!4&2*7F+0&4-52/![B\#!I-!)3(F(&*3+.-4(/!,-!1&0)!/0*.-(0/.!50/!.+15)*(&0!15!

2*&)c!;&DD()5D-(./!/*!50/!(025;;(2-0)/!/01&).(0/!/*!/'&).(0/#!IJ^R/!1/!D-!4-*(/0*/X!D/!*Q4/!/*!

D-! 1&2/! 1/! )3(F(&*3+.-4(/! -1F(0(2*.+/! (0;D5/0)/0*! DJ+,&D5*(&0! ,/.2! )/**/! (025;;(2-0)/!

&,-.(/00/! 4.+F-*5.+/#! g()c/Q! /*! -D! *.-15(2/0*! )/2! .+25D*-*2! 4-.! D/! ;-(*! 65/! D-!



! B!

)3(F(&*3+.-4(/! -1b5,-0*/! 1/2! )-0)/.2! 15! 2/(0! F-b&./! 1/! $G! -02! m!DJ^R/! &,-.(/0!n! /0!

*/.F/2!1/!;&0)*(&0!1/!./4.&15)*(&0![$G\#!

IJ-F+0&..3+/!)3(F(&7(015(*/![NV:\!/2*! D/!4-.-FA*./!D/!4D52!5*(D(2+!4&5.!+,-D5/.!

D/! .(265/! 1J(0;/.*(D(*+! -4.A2! *.-(*/F/0*! F+1()-D! 15! )-0)/.! 15! 2/(0#! :D! 2/FTD/! 65/! D-!

F/(DD/5./!1+;(0(*(&0!1/!DJNV:!2&(*! D-!4/.2(2*-0)/!1J50/!-F+0&..3+/!$"!F&(2!-4.A2!D-!;(0!

1/!D-!)3(F(&*3+.-4(/#!!

!

IJ^R/! /2*! D/! ;-)*/5.! 4.+1()*(;! D/! 4D52! (F4&.*-0*! 1/! DJNV:#! =/*./c! /*! -D! &0*! +*51(+!

DJ(F4-)*! 1/2! 1(;;+./0*/2! )3(F(&*3+.-4(/2! )3/E! D/2! 4-*(/0*/2! ^R+/2! 1/!F&(02! 1/! CH! -02!

[$$\#!U-02!)/**/!+*51/!4.&24/)*(,/X!H"?!4-*(/0*/2!&0*!T+0+;()(+!1J50/!)3(F(&*3+.-4(/#!N!

>!F&(2! 1/! D-! ;(0! 15! *.-(*/F/0*X! (D2! ./*.&5,/0*! 9Hk!1/! ./4.(2/! 1/! )Q)D/2! -,-0*! ?H! -02X!

>$k!/0*./!?H7CG!-02X!F-(2!2/5D/F/0*!CHk!]!CH!-02#!I-!4.&T-T(D(*+!1/!./4.(2/!1/2!)Q)D/2!

1(F(05/! 1/! "Ck! 4&5.! )3-65/! -00+/! 1J^R/! 2544D+F/0*-(./! [4pGXG$\#! IJ-F+0&..3+/!

-44-.-(*!1&0)!)&FF/!.+,/.2(TD/!/*!)/!1J-5*-0*!65/!D-!4-*(/0*/!/2*!b/50/#!!

!

I/! 4&5.)/0*-R/! 1JNV:! /2*! ,-.(-TD/! /0! ;&0)*(&0! 1/! DJ^R/X! F-(2! +R-D/F/0*! 1/2!

4.&15(*2! 5*(D(2+2X! 1/! D/5.! -22&)(-*(&0! /*! 1/! D/5.! 1&2/#! I/2! 4.&*&)&D/2! -)*5/DD/F/0*!

4.&4&2+2! /0! S.-0)/! 1-02! D/! )-0)/.! 15! 2/(0! )&F4./00/0*! 1/2! -R/0*2! -DcQD-0*2!

[)Q)D&43&243-F(1/\X! 1/2! -0*3.-)Q)D(0/2! [1&'&.5T()(0/X! +4(.5T()(0/\X! 1/2! -0*(7

F+*-T&D(*/2[!H7SD5&.&5.-)(D\!/*!1/2!*-'-0/2![4-)D(*-'/DX!1&)+*-'/D\X!,&(./!4-.;&(2!1/2!2/D2!

1/!4D-*(0/![)-.T&4D-*(0/\#!

!

I/!*-TD/-5!$!)D-22/!)/2!1(;;+./0*/2!F&D+)5D/2!2/D&0!D/5.!1/R.+!1J&,-.(&*&'()(*+!O!

!

"'()*+,#-+./, "'()*+,012/3/, "'()*+,45'6-+,

VQ)D&43&243-F(1/!

[<Kq?XB9\!

,

U&'&.5T()(0/!

V-.T&4D-*(0/![<Kq$XPP\!

H7SD5&.&5.-)(D!

Y+*.&*3./'-*/!

WD+&FQ)(0/!

_(0).(2*(0/!

<Kq!<112!K-*(&!

756-+5*,8,9,:-5((';'<5='1>,2+(,?1-/<*-+(,2+,<@'?'1=@/35A'+,(+-1>,-+*3,2+B3/,
2C1.53'1=1D'<'=/E,2C5A3F(,0+'31G,+=,5-E,8HHH,I8JK,

!



! $G!

I/,(0/!/*! -D! [$?\! .+25F/0*!1-02!50/! ./,5/!1/! D-! D(**+.-*5./!45TD(+/!/0!"G$G! D-!

R&0-1&*&'()(*+!1/2!1(;;+./0*/2!)3(F(&*3+.-4(/2!/'(2*-0*/2!2/D&0!C!R.&54/2![*-TD/-5!"\#!

IJ+,-D5-*(&0!1/!)/**/!*&'()(*+!/2*!;-(*/!25.!D/!4&5.)/0*-R/!1JNV:#!

!
!

"'()*+,2C5?/>133@/+,

<@'?'1,'>2*'=+,

%B+,2+,-5,A5='+>=+, 7LA+,2+,=35'=+?+>=,3+M*,

#-+./,IN,OPQK, r!CG!-02! SLVX!SNV![>!)Q)D/2\!

R>=+3?/2'5'3+,ISPT

UPQK,

r!CG!-02!

?G7?B!-02!

NV![C!)Q)D/2\!

SLVX!SNV![>!)Q)D/2\!

45'6-+,IV,JPQK, ?G7?B!-02!

p!?G!-02!

NV![C!)Q)D/2\!

SLVX!SNV![>!)Q)D/2\!

0'>'?+,.1'3+,W*-, ! Y+*3&*./'-*/!!

SD5&.&7j.-)(D/!!

R><1>>*, ! %.-2*5E5F-T!

%-'-0/2!

NO!U&'&.5T()(0/X!VO!VQ)D&43&243-F(1/X!LO!L4(.5T()(0/X!SO!H7SD5&.&7j.-)(D/!
!
756-+5*,J,9,"'()*+,2C5?/>133@/+,<@'?'1T'>2*'=+,X,-1>B,=+3?+E,(+-1>,-CYB+,2+,-5,A5='+>=+,+=,-+,=LA+,

2+,<@'?'1=@/35A'+E,2C5A3F(,Z+.'>+,+=,5-E,JP8P,I8SK,

!
!
!
!
!
!
!
!
!
!
!
!

! !



! $$!

"#$#$#$ %&'(')'*+,!-!./,+!01/2(3&/)4)*52+,6!(47+!89:!;!"#$%&'&%'()*$+,-.*'%/*)*01+,

)2)$&.3&4.3(5*617,&%,89,:(6'*(52)*01+,)2)$&.3&4.3(5*617!

!
I-!*&'()(*+!&,-.(/00/!1/2!-0*(F+*-T&D(*/2![H7;D5&.&5.-)(D/\!/*!1/2!-0*3.-)Q)D(0/2!

[+4(.5T()(0/X! 1&'&.5T()(0/\! /2*! *.A2! ;-(TD/! /0! F&0&*3+.-4(/! [$C\#! L0! ./,-0)3/X! &0!

&T2/.,/! 50/! 4&*/0*(-D(2-*(&0! 1/2! /;;/*2! &,-.(&7*&'(65/2! D&.265/! )/2! 1(;;+./0*/2!

F&D+)5D/2!2&0*!-22&)(+/2X!/0!4-.*()5D(/.X!-5'!-R/0*2!-DcQD-0*2#!

!

I/2!-R/0*2!-DcQD-0*2!/*!4D52!4-.*()5D(A./F/0*!D/!)Q)D&43&243-F(1/!2&0*!D/2!4D52!

(0).(F(0+2!1-02!D/2!43+0&FA0/2!1/!*&'()(*+!R&0-1(65/#!I/!)Q)D&43&243-F(1/!/2*!D/!4D52!

5*(D(2+! 1-02! D/! *.-(*/F/0*! 15! )-0)/.! 15! 2/(0! /0! -1b5,-0*! /*! /0! 0+&-1b5,-0*# s! *(*./!

1J/'/F4D/X! Y/(.&Z! /*! -D[$H\! &0*! F&0*.+! 65/! D/2! 4-*(/0*/2! *.-(*+/2! -,/)! 1/2! -R/0*2!

-DcQD-0*2!-,-(/0*!CXH"!;&(2!4D52!1/!.(265/!1J(025;;(2-0)/!&,-.(/00/!65/!)/DD/2!T+0+;()(-0*!

1/!)3(F(&*3+.-4(/!2-02!-DcQD-0*2![4!q!GXGG$\#!!

!

U-02!DJ+*51/!;.-0l-(2/!=NVM!G$X!P"!k!1/2!;/FF/2!*.-(*+/2!-,-0*!DJ^R/!1/!CG!-02!

4-.!>!)Q)D/2!1/!SLV!]!$GG!FRdF"!.+)54A./0*!1/2!)Q)D/2!]!$!-0!*-01(2!65J-4.A2!CG!-02!

2/5D/2!$GXH!k!1J/0*./!/DD/2!&0*!]!0&5,/-5!1/2!)Q)D/2![$>\#!

"#$#$#" </=/2+,!

!
I/2!1&00+/2! )&0)/.0-0*! D/2! *-'-0/2! [1&)+*-'/DX! 4-)D(*-'/D\! 2&0*! )&0*.-1()*&(./2!

[$>f"G\X!/*!D/!.(265/!1JNV:!F&(02!T(/0!1+;(0(#!<0!)&02*-*/!-(02(!65/!D-!)3(F(&*3+.-4(/!]!

T-2/!1/!SLV!5*(D(2+/!1/!;-l&0!2*-01-.1!/0!S.-0)/!-22&)(+/!-5!%-'&*A./!0J/2*!b-F-(2!2-02!

.(265/!1/!R&0-1&*&'()(*+!FaF/!)3/E!D/2!;/FF/2!b/50/2#!

!

L0!"GGHX!S&.0(/.!/*!-D![$P\!&0*!45TD(+!D/2!.+25D*-*2!1J50/!2+.(/!1/!"?H!4-*(/0*/2!

^R+/2! 1/!F&(02! 1/! CG! -02! /*! *.-(*+/2! 4-.! )3(F(&*3+.-4(/! 4&5.! 50! )-0)/.!F-FF-(./#!

=-.F(!D/2!$>>!4-*(/0*/2!+,-D5-TD/2X!"H![$H!k\!&0*!1+,/D&44+!50/!-F+0&..3+/!1/!D&0R5/!

15.+/#! U-02! )/**/! +*51/X! DJ-22&)(-*(&0! 1/! *-'-0/2! 0J-! 4-2! +*+! 50! ;-)*/5.! 1/! .(265/!

2544D+F/0*-(./!1J&,-.(&7*&'()(*+#!!

!

L0! "GGBX! 1-02! 50/! +*51/! .+*.&24/)*(,/! )&F4-.-0*! ?! *Q4/2! 1/! )3(F(&*3+.-4(/!

[4.&*&)&D/! VYS! t)Q)D&43&243-F(1/X! F+*3&*./'-*/X! H7;D5&.&5.-)(D/uX! 4.&*&)&D/! -,/)!

*-'-0/2X! /*! )3(F(&*3+.-4(/! ]! T-2/! 1J-0*3.-)Q)D(0/2\! -1F(0(2*.+/2! ]! $CH! 4-*(/0*/2X!



! $"!

Y(0(2(0(! /*! -D! [$9\! &0*! F&0*.+! 65/! D/! b/50/! ^R/! [p! CG! -02X! 4! q! GXG$\! /*! D/2!

)3(F(&*3+.-4(/2! ]! T-2/! 1/! *-'-0/2! [4! q! GXG?\! +*-(/0*! -22&)(+2! ]! 50/! 4D52! R.-01/!

.+)54+.-*(&0!1/!D-!;&0)*(&0!&,-.(/00/#!!

!

I-!FaF/!-00+/X!g-0! /*! -D! [$B\!45TD(-(/0*! D/2! .+25D*-*2! 1J50/! 2+.(/! 4.&24/)*(,/!

)&F4-.-0*!1(;;+./0*2!4.&*&)&D/2!1/!)3(F(&*3+.-4(/!O!U&)+*-'/DdV-4+)(*-T(0/X!4.&*&)&D/!

NV! [-1.(-FQ)(0/X! H7;D5&.&5.-)(D/\X! =-)D(*-'/DX! /*! 4.&*&)&D/! SNV! [H7;D5&.&5.-)(D/X!

-1.(-FQ)(0/X!)Q)D&43&243-F(1/\#!U-02!)/**/!+*51/X!DJ5*(D(2-*(&0!1/!*-'-0/2!+*-(*!)&..+D+/!

]!50!.(265/!1J-F+0&..3+/!D-!4./F(A./!-00+/!65(!25(,-(*! D-!)3(F(&*3+.-4(/X! D/2!;/FF/2!

^R+/2! /*! D/2! 5*(D(2-*.()/2! 1/! *-F&'(;A0/! -Q-0*! 4-.! -(DD/5.2! 50! .(265/! 1J-F+0&..3+/!

1+;(0(*(,/#!

!

!%3-F!/*!-D!["G\!&0*!+R-D/F/0*!F&0*.+X!1-02!50/!+*51/!.+*.&24/)*(,/!4&.*-0*!25.!

$B$! 4-*(/0*/2X! 65/! DJ-22&)(-*(&0! *-'-0/2! v! )3(F(&*3+.-4(/! 2/D&0! D/! 4.&*&)&D/! NV!

-5RF/0*-(*! D/! .(265/! 1J-F+0&..3+/! )3(F(&7(015(*/X! 2&5,/0*! (..+,/.2(TD/! )3/E! D/2!

;/FF/2!1/!4D52!1/!CG!-02#!

!

W/.D(A./!/*!-D![+*51/!;.-0l-(2/!=NVM!G$\!&0*!F&0*.+X!)3/E!1/2!4-*(/0*/2!*.-(*+/2!

4-.!?!SLV!$GG! 7!?!U&)+*-'/DX!65/!P$XH!k!1/2!4-*(/0*/2!2&0*!]!0&5,/-5!.+RD+/2!]!$!-0!
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)-2X! /0! .-(2&0! 1J50! /;;/*! -0*(7&/2*.&R+0(65/! )/0*.-D! [$$\#! V/DD/7)(! /2*! D/! 4D52! 2&5,/0*!

.+,/.2(TD/! ]! DJ-..a*! 15! *.-(*/F/0*#! I/2! .+4/.)522(&02! 15! *-F&'(;A0/! /0! */.F/!
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)-225./! -4.A2! ?>! -02! ["9\#! V/)(! 2J/'4D(65/! 4-.! D-! 1(F(05*(&0! 65-0*(*-*(,/! 15! 4&&D! 1/!

;&DD()5D/2!4.(F&.1(-5'!/*!4-.!DJ-D*+.-*(&0!1/!D-!65-D(*+!&,&)Q*-(./![;(R5./!$\#!

!

!

4'B*3+,8,9,a'?'>*='1>,)*5>='=5='.+,+=,)*5-'=5='.+,2+(,;1--'<*-+(,1.53'+>(,5.+<,-CYB+E,2C5A3F(,
_31+b?5>,IJOK,

!

IJ+,-D5-*(&0!1/!DJ(025;;(2-0)/!&,-.(/00/!./4&2/!+R-D/F/0*!25.!DJ-0-DQ2/!1/!D-!15.+/!

1/2! )Q)D/2X! 4&5,-0*! -DD/.! 1J50! .-))&5.)(22/F/0*! [p! "9! b&5.2\! ]! 50/! -F+0&..3+/#! I/!

1+)D(0!1/!D-!;/.*(D(*+!-44-.-(22-0*!/0!F&Q/00/!$"!-02!-,-0*!DJ^R/!1/!D-!F+0&4-52/![??\#!

!

V/**/! +,-D5-*(&0! )D(0(65/! 1/! DJ-F+0&..3+/X! D-.R/F/0*! 5*(D(2+/! 1-02! D-! D(**+.-*5./!

4&5.!./01./!)&F4*/!1/2!/;;/*2!R&0-1&*&'(65/2!1/!D-!)3(F(&*3+.-4(/!15!)-0)/.!15!2/(0!

[$H7"H\X!0J/2*!)/4/01-0*!4-2!25;;(2-0*/!O! D-!.+-44-.(*(&0!1/!)Q)D/2!F/02*.5/D2!)3/E!50/!

4-*(/0*/! 0/! 4.+2-R/! 4-2! 1/! 2-! ;/.*(D(*+! 5D*+.(/5./X! 65/! )/DD/7)(! 2&(*! 0-*5./DD/! &5!

F+1()-D/F/0*!-22(2*+/#!!

!

!

!

!



! $9!

;J;J; 7-#(V%#&D-*R-.(OK&W&?>DX&6%#$*('"-UX&2.M")".%QG&%$&<CD&

!
I/!T(D-0!3&.F&0-D!.+-D(2+!/0*./!�$!/*!�?!15!)Q)D/!/2*!50!+D+F/0*!;&01-F/0*-D!4&5.!

+,-D5/.! D-! .+2/.,/! &,-.(/00/#! :D! -22&)(/! 50! 1&2-R/! 1/! D-! SMgX! 1/! DJ&/2*.-1(&DX! /*! 1/!

DJ3&.F&0/! -0*(7YhDD/.(/00/! [NYg\! 65(! 4.+2/0*/! DJ-,-0*-R/! 1/! 4&5,&(.! a*./! 1&2+/! ]!

0J(F4&.*/! 65/D!F&F/0*! 15! )Q)D/! ["B\#! j0/! (025;;(2-0)/! &,-.(/00/! 2/! *.-15(*! 4-.! 50/!

-5RF/0*-*(&0!1/!D-!SMgX!/*!50/!1(F(05*(&0!1/!DJ&/2*.-1(&D+F(/!/*!1/!DJNYg#!!

!

V&F4-.+/!-5'!F-.65/5.2!*.-1(*(&00/D2![)D(0(65/2X!SMgX!L"\X!DJNYg!/2*!50!F/(DD/5.!

F-.65/5.! 1/! D-! *.-02(*(&0! -,-0*! D-! F+0&4-52/! [?G\#! I-! 2Q0*3A2/! 1/! DJNYg! 1+T5*/!

65/D65/2! b&5.2! -4.A2! D-! 0-(22-0)/X! 2&0! *-5'! ./2*/! (01+*/)*-TD/! 15.-0*! D-! 4+.(&1/! 4.+7

45T/.*-(./X!-5RF/0*/!4.&R./22(,/F/0*!4/01-0*!D-!45T/.*+!45(2!1+).&�*!-,/)!DJ^R/!4&5.!

1/,/0(.! ]! 0&5,/-5! (01+*/)*-TD/! ]! D-! F+0&4-52/! [?$\#! =D52(/5.2! +*51/2! ["BX?"f?C\!

F&0*./0*! 65J(D! /'(2*/! 50/! T&00/! )&..+D-*(&0! /0*./! D/2! *-5'! 4D-2F-*(65/2! 1JNYgX! D-!

.+2/.,/!&,-.(/00/!/*!D-!.+4&02/!]!D-!2*(F5D-*(&0!&,-.(/00/#!

!

I/2!,-.(-*(&02!1/!DJNYg!-4.A2!)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0!&0*!+*+!+*51(+/2#!

M(! D/2! .+25D*-*2!1/!)/2!+*51/2! 2&0*! )&0)&.1-0*2!65-0*!]! D-!T-(22/!1/! DJNYg!4/01-0*!/*!

-4.A2! D-! )3(F(&*3+.-4(/! [?Hf?B\X! DJ5*(D(2-*(&0! 1/! DJNYg! )&FF/! ;-)*/5.! 4.+1()*(;! 1/! D-!

;&0)*(&0!&,-.(/00/!5D*+.(/5./!./2*/!1(2)5*+/X! D/2!.+25D*-*2!1/2!+*51/2!+*-0*!1(2)&.1-0*2!

25.!)/!4&(0*#!I/2!1&00+/2!D/2!4D52!.+)/0*/2!2&0*!)/DD/2!1/!DJ+*51/!4.&24/)*(,/!;.-0l-(2/!

<WNYN! [?B\#! LDD/! -! (0)D5*! $?C! 4-*(/0*/2! /0! ^R/! 1/! 4.&).+/.! T+0+;()(-0*! 1J50/!

)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0#!U/2!1&2-R/2!1JNYg!&0*!+*+!.+-D(2+2!-,-0*!4/01-0*!

/*! -4.A2! D-! )3(F(&*3+.-4(/#! IJ+*51/! 2J-**-)3-(*! ]! +,-D5/.! D/! D(/0! /0*./! )/2! 1&2-R/2! /*!

DJ&T*/0*(&0!1J50/!R.&22/22/!-4.A2!*.-(*/F/0*#! :D!2J-,A./!65/! DJNYgX!T(/0!65/!T&0!./;D/*!

1/!D-!.+2/.,/!&,-.(/00/X!0J/2*!4-2!50!T&0!;-)*/5.!4.&0&2*()!1/!R.&22/22/#!

!

!

!

!

!



! $B!

;J;JB C(*PO%O*&+LM-V*(NM"PO%&'%&U(&*+#%*,%&-,(*"%..%&W&U%&9-RN$%&'%&?-UU"LOU%#&<.$*(OK&

Y9?<Z&&

!
IJ-0-DQ2/! +)3&R.-43(65/! 1/! D-! .+2/.,/! &,-.(/00/! /2*! .+-D(2+/! 4-.! D/! )&F4*/! 1/2!

;&DD()5D/2!-0*.-5'!![VSN\!/0!1+T5*!1/!)Q)D/#!:D!)&../24&01!-5!0&FT./!1/!;&DD()5D/2!/0*./!"!

/*! $G! FF! ./4+.+2! 4-.! +)3&R.-43(/! /01&,-R(0-D/! /0! 1+T5*! 1/! )Q)D/! [;(R5./! "\#! L0!

4+.(&1/!1J-)*(,(*+! R+0(*-D/X! (D! /2*! 0&.F-D! D&.265/! )&F4.(2! /0*./! H! /*! $"!4-.! &,-(./#! I/!

0&FT./! 1/! ;&DD()5D/2! -0*.-5'! 1(F(05/! -,/)! DJ^R/! 1/! D-! ;/FF/! [CG\#! V/! 4-.-FA*./!

+)3&R.-43(65/! /2*! )&..+D+! -5'! 1&2-R/2! 3&.F&0-5'! ]! �?! [)&/;;()(/0*! 1/! )&..+D-*(&0!

SMgqGXHPX!L"q!7GX"H\!/*!4D52!4-.*()5D(A./F/0*!-5!*-5'!1JNYg![)&/;;()(/0*!1/!)&..+D-*(&0!

qGXPP\!![??\#!

!

!

!

4'B*3+,J,9,#<@1B35A@'+,+>21.5B'>5-+,A1*3,3/5-'(5='1>,2C*>,<1?A=+,2+,;1--'<*-+(,5>=35*D,

&

!

;JB H*-##%##%&(N*[#&L(.L%*&'O&#%".&

!
!

=/01-0*!1/!0&FT./52/2!1+)/00(/2X! D-! ).-(0*/!65/! D/2!0(,/-5'!+D/,+2!1`}2*.-1(&D!!

/*!1/!4.&R/2*+.&0/!D(+2!]!D-!R.&22/22/!45(22/0*!2*(F5D/.!D/2!)/DD5D/2!3&.F&0&72/02(TD/2!

1&.F-0*/2! *5F&.-D/2! ! 15! 2/(0! +*-(*! ! D-! 4.(0)(4-D/! .-(2&0! 4&5.! D-65/DD/! D/2! F+1/)(02!

0J/0)&5.-R/-(/0*!4-2!D-!R.&22/22/!)3/E!D/2!4-*(/0*/2!/0!.+F(22(&0!15!)-0)/.!15!2/(0#!

!
!

I-!R.&22/22/!/2*!/025(*/!-44-.5/!)&FF/!50!/;;/*!4.&*/)*/5.!4&*/0*(/D#!U-02!50/!

F+*-7-0-DQ2/!1/!"G$$X! ./R.&54-0*!$C! +*51/2! /*! (0)D5-0*!$"CC! )-2!1/! R.&22/22/! -4.A2!

)-0)/.!15!2/(0!!/*!$9!$CH!*+F&(02!-,/)!)-0)/.!15!2/(0!*.-(*+!/*!4-2!1/!R.&22/22/X!NE(F!/*!

-D#!./*.&5,/0*!50/!.+15)*(&0!2(R0(;()-*(,/!15!.(265/!!1/!1+)A2!1/!C$k!)3/E!D/2!;/FF/2!

65(!&0*!/5!50/!R.&22/22/!-4.A2!)-0)/.!15!2/(0X!)&F4-.-*(,/F/0*!-5'!;/FF/2!15!R.&54/!



! "G!

*+F&(0! [C$\#! I/! .(265/! ./D-*(;! )&FF50! +*-(*! 2(R0(;()-*(,/F/0*! 4D52! ;-(TD/! )3/E! D/2!

;/FF/2! -**/(0*/2! 1`50! )-0)/.! 15! 2/(0! 2-02! /0,-3(22/F/0*! R-0RD(&00-(./#! UJ-5*./2!

+*51/2! 2/! 2&0*! -**-)3+/2! ]! +,-D5/.! DJ(F4-)*! 1J50/! R.&22/22/! 25.! D/! .(265/! 1/! .+)(1(,/!

)3/E! 1/2! 2&52! R.&54/2! 4-.*()5D(/.2X! 0&*-FF/0*! D/2! *5F/5.2! ]! .+)/4*/5.2! 3&.F&0-5'!

4&2(*(;2!&5! D/2!4-*(/0*/2!4&.*/52/2!1J50/!F5*-*(&0!WKVN![C"XC?\#!LDD/2! .-44&.*/0*!1/2!

.+25D*-*2!2(F(D-(./2!/0!*/.F/!1/!2+)5.(*+!1J50/!R.&22/22/!-4.A2!)-0)/.!15!2/(0#!j0/!D-.R/!

+*51/! 1-0&(2/! .+*.&24/)*(,/! [CC\! 2544&.*/! +R-D/F/0*! )/**/! 3Q4&*3A2/#! %.&(2! )/0*!

2&('-0*/!/*!&0E/!4-*(/0*/2!^R+/2!1/!F&(02!1/!CH!-02!&0*!+*+!25(,(/2!4&5.!50/!R.&22/22/!

-4.A2! *.-(*/F/0*!1J50!)-0)/.!15!2/(0#!j0/!1(F(05*(&0!2(R0(;()-*(,/!15!.(265/!1/!1+)A2!

+*-(*!./*.&5,+/!)3/E!D/2!4-*(/0*/2!-Q-0*!-))&5)3+!]!*/.F/!/0!)&F4-.-(2&0!-5'!4-*(/0*/2!

)3/E!65(!D-!R.&22/22/!-,-(*!+*+!(0*/..&F45/!4.+)&)+F/0*![KK!GXP?!~!:V!BHk!GXHC7GXBB\#!

U/! 4D52X! -5)50! /;;/*! 0+;-2*/! 1J50/! (0*/..54*(&0! 4.+)&)/! 1/! D-! R.&22/22/! 25.! D-! 25.,(/!

0J+*-(*!2(R0-D+![CC\#!!
!

! I-!.-(2&0!4&5.!D-65/DD/!D-!R.&22/22/!4/5*!-,&(.!50!/;;/*!4.&*/)*/5.!0`/2*!4-2!T(/0!

)&F4.(2/O!50/!/'4D()-*(&0!4&22(TD/!/2*!)/!65/!D`&0!-44/DD/!D/!m3/-D*3Q!F&*3/.!/;;/)*�X!50!

T(-(2!1/!2+D/)*(&0!,/0-0*!1J50!F/(DD/5.!+*-*!1/!2-0*+!RD&T-D!1/2!4-*(/0*/2!1+T5*-0*!50/!

R.&22/22/#!j0/!3Q4&*3A2/!2544D+F/0*-(./!/2*!T-2+/!25.!D`/'4./22(&0!1/2!RA0/2O!D/!*(225!

F-FF-(./! 1/2! ;/FF/2! -Q-0*! -))&5)3+! 4.+2/0*/! 50/! .+15)*(&0! 2(R0(;()-*(,/! 1/!

D`/'4./22(&0!1/2!.+)/4*/5.2!-5'!}2*.&RA0/2!-D43-X!1/2!.+)/4*/5.2!]!D-!4.&R/2*+.&0/!/*!

gLK"!/*!1/5'!;&(2!4D52!1/!.+)/4*/5.2!-5'!}2*.&RA0/2!Ta*-!X!4-.!.-44&.*!-5'!05DD(4-./2X!

/*!)/!b5265J]!$G!-02!-4.A2!D-!R.&22/22/X!)/!65(!4/5*!-,&(.!!50!(F4-)*!4&2(*(;!25.!D/!.(265/!

1/!.+)(1(,/![CH\#!!

;JE 4%LM."PO%#&%K"#$(.$%#&'%&N*+#%*,($"-.&'%&U(&S%*$"U"$+&LM%\&U(&S%RR%&

!
U(;;+./0*/2!&4*(&02!1/!4.+2/.,-*(&0!1/! ;/.*(D(*+! [=S\!4/5,/0*! a*./!4.&4&2+/2!-5'!

4-*(/0*/2! [S(R5./! ?\#! I/2! 2/5D/2! */)30(65/2! +*-TD(/2! 1/! =S! ;+F(0(0/X! -)*5/DD/F/0*!

./)&FF-01+/2! 4-.! D/2! 2&)(+*+2! 2-,-0*/2! [C>fC9\X! 2&0*! D-! )&0R+D-*(&0! 1J&,&)Q*/2! &5!

1J/FT.Q&02! -4.A2! 2*(F5D-*(&0! &,-.(/00/#! I-! ).Q&4.+2/.,-*(&0! 1/! *(225! &,-.(/0X! D-!

)&0R+D-*(&0! 1J&,&)Q*/2! &5! 1J/FT.Q&02! -4.A2! F-*5.-*(&0! (0! ,(*.&X! D-! 2544./22(&0!

&,-.(/00/! 4-.! -R&0(2*/2! 1/! D/! @0Kg! &5! DJ&,-.(&4/'(/X! ./2*/0*! ]! )/! b&5.! )&02(1+.+/2!

)&FF/!/'4+.(F/0*-D/2X!T(/0!65/!4.-*(65+/2!/0!.&5*(0/!4-.!)/.*-(0/2!+65(4/2![CB\#!!

!
!



! "$!

!
!
!

!

!
4'B*3+,S,9,0/=@12+(,2+,A3/(+3.5='1>,2+,-5,;+3='-'=/,2+(,A5='+>=+(,X,3'()*+,2+,2/;5'--5><+,1.53'+>>+,

A3/<1<+,2C5A3F(,a1>>+[,+=,5-c,I^PK,

!
!
!

;JEJ1 !(&N*+,%.$"-.&R+'"L(R%.$%O#%&N(*&U%#&(V-."#$%#&'%&U(&H.5D&YH.5D(Z&

!
IJ-1F(0(2*.-*(&0! 1J-0-D&R5/2! 1/! D-! @0KgX! -4.A2! 50! /;;/*! ;D-./754X! /0*.-�0/! 50/!

;./(0-*(&0! 1/2! 2+).+*(&02! 1/2! R&0-1&*.&43(0/2X! /*! 1&0)! 1/! D-! 2+).+*(&0! &,-.(/00/! 1/2!

}2*.&RA0/2! /*! 1/! D-! 4.&R/2*+.&0/#! IJ&,-(./! +*-0*! F(2! -5! ./4&2X! (D! 1/,(/0*! /0! *3+&.(/!

F&(02! ,5D0+.-TD/! ]! DJ-)*(&0!1/2! )Q*&*&'(65/2#! L0!$B9HX!N*-Q-! /*! -D#! [9\! &0*! */2*+! )/**/!

3Q4&*3A2/! 25.! 1/2! .-*2! *.-(*+2! 4-.! )Q)D&43&243-F(1/#! :D2! &0*!F&0*.+! 65/! DJ5*(D(2-*(&0!

1J-0-D&R5/2!1/!D-!@0Kg!1-02!)/!F&1AD/!-0(F-D!4.+2/.,-(*!D/2!4/*(*2!;&DD()5D/2!&,-.(/02!

-5!)&5.2!1/!D-!)3(F(&*3+.-4(/#!V/!F&1AD/!-0(F-D!-Q-0*!+*+!).(*(65+!/0!.-(2&0!1/!D-!,&(/!!

1J-1F(0(2*.-*(&0! (0*.-4+.(*&0+-D/! 1/2! )Q*&*&'(65/2X! D-!FaF/! +65(4/! [H$\!-! 5*(D(2+! 1/2!

2(0R/2!.3+252!4&5.!F&0*./.! DJ!/;;/*!4.&*/)*/5.!1/2!-0-D&R5/2!1/!D-!@0Kg!25.! D/!)-4(*-D!

;&DD()5D-(./!-5!)&5.2!1J!50/!)3(F(&*3+.-4(/!4-.!,&(/!2Q2*+F(65/#!

!

V/*! /;;/*! 4.&*/)*/5.! 1+F&0*.+! )3/E! DJ-0(F-D! ./2*/! *.A2! 1+T-**5! )3/E! D-! ;/FF/#!

U-02!50/!F+*-7-0-DQ2/! .+)/0*/! )&0)/.0-0*! D/2!4-*(/0*/2! *.-(*+/2!4&5.! )-0)/.!15! 2/(0X!

Y503&E! /*! -D! [H"\! )&F4(D/0*! D/2! .+25D*-*2! 1/2! P! +*51/2! 4.&24/)*(,/2! .-01&F(2+/2!

45TD(+/2#! I/! ).(*A./! 1J+,-D5-*(&0! 1/! D-! ;&0)*(&0! &,-.(/00/! +*-(*! D-! ./4.(2/! 1/2! )Q)D/2!



! ""!

F/02*.5/D2! -4.A2! 50/! 4+.(&1/!F(0(F-D/! 1/! 25(,(! 1/! >! F&(2! 4&2*7)3(F(&*3+.-4(/#! I/2!

.+25D*-*2!2&0*!/0!;-,/5.!1J50!T+0+;()/!2(R0(;()-*(;!]! DJ5*(D(2-*(&0!1/2!@0Kg-!/0!)&5.2!1/!

)3(F(&*3+.-4(/! )&0)/.0-0*! D-! ./4.(2/! 1/2! )Q)D/2! -,/)! 50! &112! .-*(&! ]! >!F&(2! ]! ! "XC$!

[:VBHk! $XCG7CXHG!~4qGXGG"\! /*! ]! $"! F&(2! ]! $X9H! [:VBHk! $X??7"XHB!~!

4<GXGG$\.IJ5*(D(2-*(&0!1/2!@0Kg-!+*-(*! +R-D/F/0*!-22&)(+!]!50!0&FT./!4D52! (F4&.*-0*!

1/!R.&22/22/2!O!<K!$X9H!~!:VBHk!$XG"7?X?>!~!4qGXGC\#!!

!

V/**/! 2*.-*+R(/! F+1()-F/0*/52/! 1/! =.+2/.,-*(&0! 1/! S/.*(D(*+! [=S\X! T(/0! 65/!

)&0*.&,/.2+/X! 4.+2/0*/! DJ-,-0*-R/! 1/! 0/! 0+)/22(*/.! -5)50! 1+D-(! 1J-)*(&0! 0(! 1/!

2*(F5D-*(&0! &,-.(/00/X! 4-2! 4D52! 65J50! ./)&5.2! ]! 50/! )3(.5.R(/! 2544D+F/0*-(./#!

IJ5*(D(2-*(&0!1/2!@0Kg-!/0!=S!0/!4/5*!a*./!4.&4&2+/!/0!1/3&.2!1J/22-(2!*3+.-4/5*(65/2#!

! !

=D52(/5.2!3Q4&*3A2/2!&0*!+*+!-,-0)+/2!4&5.!b52*(;(/.!DJ/;;/*!4.&*/)*/5.!15!TD&)-R/!

&,-.(/0!O!!

f 1(F(05*(&0!15!./).5*/F/0*!;&DD()5D-(./!4-.!(03(T(*(&0!1/!2+).+*(&0!1/!D-!SMg!~!!

f 1(F(05*(&0! 1/! DJ/'4&2(*(&0! 1/2! &,-(./2! -5'! 4.&15(*2! *&'(65/2! 1/! 4-.!

DJ3Q4&/2*.&R+0(/!/*!DJ3Q4&4/.;52(&0!5*+.&7&,-.(/00/!65(!/0!1+)&5D/!~!

f 547.+R5D-*(&0!4-.!D/!@0Kg!1/!D-!243(0R&2(0/7$743&243-*/X!F&D+)5D/!1&0*!D/2!

/;;/*2! -0*(7-4&4*&*(65/2! &,-.(/02! 2&0*! 4.&5,+2! /0! )-2! 1/! )3(F(&*3+.-4(/!

/*d&5!1/!.-1(&*3+.-4(/#!!

!

V/**/! 1/.0(A./! 3Q4&*3A2/! 2/FTD/! D-! 2/5D/! ,-D-TD/! ]! DJ3/5./! -)*5/DD/! [H?\#! M(! D/2!

1/.0(A./2!.+*()/0)/2!)&0)/.0-0*!DJ52-R/!1/2!-R&0(2*/2!1/!D-!@0Kg!1-02!D/!)-2!4-.*()5D(/.!

15! )-0)/.! 15! 2/(0! 2/! 1(22(4/0*X! )/**/! 2*.-*+R(/! 1/! 4.+2/.,-*(&0! 1/! D-! ;/.*(D(*+! 4&5..-(*!

a*./!4.&4&2+/!1-02!)3-65/!)-2!./D/,-0*!1/!D-!)3(F(&*3+.-4(/X!Q!)&F4.(2!/0!2(*5-*(&0!0+&!

-1b5,-0*/#!!

!

!

!

!

!



! "?!

;JEJ; !(&L*]-N*+#%*,($"-.&'%&L-*$%K&-,(*"%.&

!
:D!2J-R(*!1J50!4.+DA,/F/0*!1/!*(225!&,-.(/0![4-.*(/D!&5!1/! D-! *&*-D(*+!1/! DJ&,-(./\X!

.+-D(2+! 4-.! )}D(&2)&4(/! &5! D-4-.&*&F(/X! 1-02! D/! FaF/! */F42! 65/! D-! )3(.5.R(/!

)-.)(0&D&R(65/! &5! -,-0*! /0! )-2! 1/! )3(F(&*3+.-4(/! 0+&-1b5,-0*/#! N4.A2! 50!

-)3/F(0/F/0*!.-4(1/!-5!D-T&.-*&(./X!D-!F+15DD-(./!/2*!./*(.+/![/*!/0,&Q+/!/0!-0-*&F&7

4-*3&D&R(/\X! D/! )&.*/'X! (2&D+! /*! ;.-RF/0*+X! /2*! -D&.2! )&0R/D+#! I-! R./;;/! 4/5*! /025(*/! 2/!

;-(./!/0!2(*/!&.*3&*&4(65/X!1-02!D/!4/D,(2X!&5!3+*+.&*&4(65/![*(225!2&52!)5*-0+!1/!DJ-,-0*7

T.-2X!4-.&(!-T1&F(0-D/�\![HG\[S(R5./!C\#!

!

!

!
4'B*3+,d,9,(<@/?5(,3+A3/(+>=5>=,-5,=+<@>')*+,2+,<3L1A3/(+3.5='1>,2+,='((*,1.53'+>,

!

!

I-! ! 4./F(A./! R./;;/! 1/! *(225! &,-.(/0! ).Q&4.+2/.,+! -! +*+! 45TD(+/! /0! "GGG! 4-.!

<c*-Q! /*! -D[HC\#! :D! 2J-R(22-(*! 1J50/! R./;;/! &.*3&*&4(65/! 65(! -! 4/.F(2! 1J&T*/0(.X! -4.A2!

2*(F5D-*(&0!1/! DJ&,5D-*(&0X!50!1+,/D&44/F/0*! ;&DD()5D-(./!/*!50/! 2+).+*(&0!1J}2*.-1(&D#!

I-!FaF/!+65(4/X!/0!"GGCX!1+).(,(*! DJ&T*/0*(&0!1J/FT.Q&02!-4.A2!R./;;/!3+*+.&*&4(65/#!

IJ50!1J/5'!-!+*+!*.-02;+.+!2-02!&T*/0(.!1/!R.&22/22/![HH\#!VJ/2*! D-!4./F(A./!;&(2!65J(D!-!

+*+!F&0*.+!;&.F/DD/F/0*!65/!DJ&0!4&5,-(*!&T*/0(.!1/2!&,&)Q*/2!/*!1/2!/FT.Q&02X!1-02!

DJ/24A)/! 35F-(0/! -4.A2! )&0R+D-*(&0! 1+)&0R+D-*(&0! /*! -5*&R./;;/! 1/! )&.*/'! &,-.(/0#! I-!

0-(22-0)/!15!4./F(/.!/0;-0*!-!+*+!-00&0)+/!/0!&)*&T./!"GGC!4-.!DJ+65(4/!1/!U&00/EX!]!

D-!25(*/!1J50/!R./;;/!&.*3&*&4(65/![H>\#!!



! "C!

!

I-! D&(! 1/!T(&+*3(65/! -5*&.(2/!1/45(2!"GGC! D/!4.+DA,/F/0*!1/! *(225! R/.F(0-D! /0!

,5/!1/! D-!4.+2/.,-*(&0!1/! D-! ;/.*(D(*+!F-(2!2&0!5*(D(2-*(&0!4&*/0*(/DD/!0J/2*!4&22(TD/!65/!

1-02! D/! )-1./! 1J50! 4.&*&)&D/! 1/! ./)3/.)3/#! N! )/! b&5.X! 50/! )/0*-(0/! 1/! 4-*(/0*/2! &0*!

T+0+;()(+!1/!R./;;/2!1/!)&.*/'!&,-.(/0!-Q-0*!4/.F(2! D-!0-(22-0)/!1/!?P!/0;-0*2!,(,-0*2!

/0!T&00/!2-0*+![HP\;!!

 

V/**/! */)30(65/! ./4.+2/0*/! D-! 2/5D/! 4&22(T(D(*+! 1/! ./2*(*5*(&0! 1J50/! -)*(,(*+!

/01&).(0/!/*!/'&).(0/!&,-.(/00/#!LDD/!0/!0+)/22(*/!/0!&5*./!-5)50!1+D-(!-,-0*!DJ(0(*(-*(&0!

1/! D-! )3(F(&*3+.-4(/X! /*! 4/5*7a*./! 4.&4&2+/! )3/E! D/2! ;/FF/2! 4.+745TA./2#! V/**/!

*/)30(65/!4/5*!+R-D/F/0*!a*./!)&FT(0+/!-,/)!)/DD/!1/!D-!F-*5.-*(&0!(0!,(*.&!1J&,&)Q*/2!

(FF-*5./2![H9\#!!

!

j0/! 1/2! D(F(*/2! 1/! D-! R./;;/! 1/! ;.-RF/0*2! 1/! )&.*/'! &,-.(/0! /2*! D/! .(265/! 1/!

.+(0*.&15)*(&0!1/!D-!F-D-1(/!(0(*(-D/!4-.!D/!T(-(2!1/!)/DD5D/2!*5F&.-D/2!4.+2/0*/2!1-02!D/2!

;.-RF/0*2!&,-.(/02#!M(! )/! .(265/!/2*! ;-(TD/!4&5.! D/2!)-0)/.2!15!2/(0!1/! *Q4/!)-0-D-(./2!

(0;(D*.-0*2X! (D! /2*! 4-.! )&0*./! (0*/.F+1(-(./! 4&5.! D/2! ! *Q4/2! D&T5D-(./2! (0;(D*.-0*2! /*! D-!

*/)30(65/!/2*!1+)&02/(DD+/!)3/E!D/2!4-*(/0*/2!4&.*/52/2!1/!F5*-*(&0!WKVN![HB\#!

!

IJ-F45*-*(&0! 2(R0(;()-*(,/! 15! 2*&)c! ;&DD()5D-(./! 2/)&01-(./! ]! DJ&,-.(/)*&F(/!

/'4D(65/!65/!)/**/!*/)30(65/!2&(*!/0)&./!1(2)5*+/!4&5.!D/2!;/FF/2!b/50/2!-**/(0*/2!1J50!

)-0)/.! 15! 2/(0X! )3/E! 65(! &0! 4/5*! /24+./.! 50/! .+)54+.-*(&0! 24&0*-0+/! 1/! D-! ;&0)*(&0!

&,-.(/00/!-4.A2!)3(F(&*3+.-4(/#!

!

;JEJB 9*]-N*+#%*,($"-.&-,-L]$("*%&%$^-O&%R)*]-..("*%&(N*[#&#$"ROU($"-.&-,(*"%..%&

!
I-! ).Q&4.+2/.,-*(&0! /FT.Q&00-(./X! 5*(D(2+/! 65&*(1(/00/F/0*! 1-02! D/2! )/0*./2!

1J-22(2*-0)/!F+1()-D/!]! D-!4.&).+-*(&0X!/2*! D-!*/)30(65/!1/!4.+2/.,-*(&0!1/!;/.*(D(*+!65(!

&;;./!D/!4D52!1/!)3-0)/2!1/!R.&22/22/X!/0*./!"H!/*!?Hk#!!

!

I/! 4.(0)(4/! [S(R5./! H\! /2*! 1J/;;/)*5/.! 50/! S+)&01-*(&0! :0! _(*.&! [S:_\X! 45(2! 1/!

)&0R/D/.! D/2!/FT.Q&02!&T*/052#!I-!2*(F5D-*(&0!1/! DJ&,5D-*(&0!/2*! .+-D(2+/!1A2! D/!1+T5*!

15! )Q)D/! [�"7�?\X! 4/01-0*! $"! ]! $H! b&5.2X! R.^)/! ]! 1/2! (0b/)*(&02! 65&*(1(/00/2! 1/!

R&0-1&*.&43(0/2! [SMg\! 65(! 4/.F/**/0*! D/! 1+,/D&44/F/0*! 1/! ;&DD()5D/2! )&0*/0-0*! 1/2!

&,&)Q*/2#! I-! 2*(F5D-*(&0! &,-.(/00/! 1/,.-! a*./! 25;;(2-FF/0*! ;&.*/! 4&5.! &T*/0(.! 50!



! "H!

F-'(F5F!1J&,&)Q*/2!F-*5./2#!:D!2J/025(*!50/!25.,/(DD-0)/!T(&D&R(65/!/*!+)3&R.-43(65/!

15! 1+,/D&44/F/0*! ;&DD()5D-(./X! -,-0*! DJ-1F(0(2*.-*(&0! 1J50! -5*./! 4.&15(*! [3V@! &5!

<,(*./DD/\!-;(0!1/!1+)D/0)3/.!DJ&,5D-*(&0#!I/!*-5'!1J&/2*.-1(&D!4D-2F-*(65/!/2*!-D&.2!1/!

DJ&.1./!1/!$HGG!]!"GGG4RdFI!15.-0*!65/D65/2!b&5.2#!I/2!&,&)Q*/2!2&0*!/025(*/!4.+D/,+2!

4-.!-24(.-*(&0!*.-02,-R(0-D/!+)3&R5(1+/!-,-0*!1Ja*./!F(2!/0!;+)&01-*(&0#!!I/2!/FT.Q&02!

&T*/052! 2&0*! ).Q&4.+2/.,+2! /*! 2/.&0*X! ]! 1(2*-0)/! 1/2! *.-(*/F/0*2X! 1+)&0R/D+2! /*!

.+(F4D-0*+2!1-02!DJ5*+.52!1/!D-!4-*(/0*/![>G\#!!

 

4'B*3+,^9,"+A3/(+>=5='1>(,(<@/?5=')*+,2+(,2';;/3+>=+(,/=5A+(,2C*>+,4Re,9,$='?*-5='1>,
1.53'+>>+f!1><='1>,1.1<L=5'3+f,4/<1>25='1>,R>,e'=31,I4ReK,+=,R>g+<='1>,R>=35,:L=1A-5(?')*+,2C*>,

$A+3?5=1[1h2+,IR:$RKE,A*'(,,2/.+-1AA+?+>=,+?63L1>>5'3+f,735>(;+3=,+?63L1>>5'3+,

!
U/45(2! b-0,(/.!"G$?X! D-! ).Q&4.+2/.,-*(&0!1J&,&)Q*/2!F-*5./2!0&0! ;+)&01+2!4-.!

,(*.(;()-*(&0!4/5*! a*./!4.&4&2+/#! :D! 2J-R(*! 1J50/! ,+.(*-TD/! */)30(65/!1/!4.+2/.,-*(&0!1/!

;/.*(D(*+! 1/! D-! ;/FF/X! )&FF/! 4/5*! DJa*./! D-! )&02/.,-*(&0! 1/! 24/.F/! -,-0*! *.-(*/F/0*!

4&5.! DJ3&FF/#! I/! 4.(0)(4/! /2*! D/! FaF/! 65/! 4&5.! D-! 4.+2/.,-*(&0! /FT.Q&00-(./! /0!

*/.F/! 1/! 2*(F5D-*(&0! &,-.(/00/! /*! 1/! ./)5/(D! &,&)Q*-(./#! I/2! &,&)Q*/2! 4.+D/,+2! 2&0*!

-D&.2!).Q&4.+2/.,+2!4-.!,(*.(;()-*(&0#!I-!!,(*.(;()-*(&0X!-5*&.(2+/!/0!S.-0)/!1/45(2!b5(DD/*!

"G$$X!/2*!50/!*/)30(65/!65(!!)&02(2*/!/0!50/!1/2)/0*/!*.A2!.-4(1/!/0!*/F4+.-*5./!-,/)!

-1b&0)*(&0! 1/! ;&.*/2! 1&2/2! 1J-R/0*2! ).Q&4.&*/)*/5.2X! 4.+,/0-0*! D/2! /;;/*2! *&'(65/2! /*!

&2F&*(65/2!-22&)(+2!-5'!R.-1(/0*2!1/!)&0)/0*.-*(&0!(015(*2!4-.!D-!).(2*-DD(2-*(&0!D&.2!1/!



! ">!

D-! )&0R+D-*(&0! D/0*/#!I-!15.+/!1J/'4&2(*(&0!1/! DJ&,&)Q*/!-5'! 2&D5*(&02!).Q&4.&*/)*.()/2!

/2*!.+15(*/!4&5.!/0! D(F(*/.! D-! *&'()(*+#!I/2!&,&)Q*/2!2/.&0*!1+)&0R/D+2!1-02!50!2/)&01!

*/F42X!-4.A2!D-!;(0!1/2!*.-(*/F/0*2!15!)-0)/.X!4&5.!a*./!;+)&01+2!~!D/2!/FT.Q&02!&T*/052!

2/.&0*!-D&.2!*.-02;+.+2!1-02!DJ5*+.52!1/!D-!4-*(/0*/#!!

!

I-!D(**+.-*5./X!3&.2!)&0*/'*/!1J&0)&;/.*(D(*+X!F&0*./!65/!D/2!)3-0)/2!1/!R.&22/22/!

2&0*! )&..+D+/2! ]! DJ^R/! /*! -5!0&FT./!1J&,&)Q*/2!F-*5./2! ./)5/(DD(2#! V/**/! */)30(65/! /2*!

5*(D(2+/! 1/45(2! 4D52(/5.2! -00+/2! 4-.! 1/! 0&FT./52/2! +65(4/2! -,/)! 1/2! .+25D*-*2!

+65(,-D/0*2!]!)/5'!&T*/052!-,/)!1/2!&,&)Q*/2!m!;.-(2!n![>$\#!N(02(X! D/!*-5'!1/!0-(22-0)/!

4-.!&,&)Q*/!,(*.(;(+!/2*!.-44&.*+!/0*./!CXCPk![>"\!/*!>#9!k![>$\!-,/)!50/!F&Q/00/!1/!

""XH?!&,&)Q*/2!F-*5./2!4&5.!&T*/0(.!50/!0-(22-0)/!,(,-0*/![>"\#!U-02!DJ+*51/!1/!K(/0E(!

/*!-DX!D/!*-5'!1/!0-(22-0)/!,(,-0*/!/2*!1/!C>XCk!]!4-.*(.!1/!9!&,&)Q*/2!,(*.(;(+2!)3/E!1/2!

4-*(/0*/2! 1/! F&(02! 1/! ?9! -02! [>?\X! 65-01! V&T&! /*! -D! /2*(F/0*! 65/! 9! ]! $G! &,&)Q*/2!

F-*5./2!,(*.(;(+2!2&0*!25;;(2-0*2!4&5.!-225./.!50!25))A2!.-(2&00-TD/![>C\#!

!

I/!)3&('!/0*./!/FT.Q&02!/*!&,&)Q*/2!0/!1&(*!1&0)!4-2!2/!;-(./!25.!D/2!)3-0)/2!1/!

.+522(*/X! F-(2! -4.A2! 1(2)522(&0! -,/)! D-! 4-*(/0*/#! I-! ).Q&4.+2/.,-*(&0! 1J&,&)Q*/2X!

)&0*.-(./F/0*!]!)/DD/!1/2!/FT.Q&02X!!0/!0+)/22(*/!4-2!65/!D-!4-*(/0*/!-(*!50!4-.*/0-(./!

2*-TD/X!/*!.+4&01!F(/5'!]!D-!4.&TD+F-*(65/!1/!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!1/!D-!;/FF/#!

!

I/2! 1&00+/2! )&0)/.0-0*! D-! 2-0*+! 1/2! /0;-0*2! 0+2! -4.A2! ,(*.(;()-*(&0! &,&)Q*-(./!

2&0*! 4-.! -(DD/5.2! .-225.-0*/2#! N! )/! b&5.! 4D52! 1/! $GGG! /0;-0*2! 2&0*! 0+2! 25(*/! ]! )/**/!

*/)30(65/!2-02!65J(D!0J-(*!+*+!0&*+!1J-5RF/0*-*(&0!1/!DJ(0)(1/0)/!1/2!F-D;&.F-*(&02![>H\#!

!

M(!DJ&0!2/!.+;A./!]!DJNYY!1/2!F+1()-F/0*2!5*(D(2+2!4&5.!D-!2*(F5D-*(&0!&,-.(/00/X!

)/DD/7)(!/2*!)&0*./7(01(65+/!/0!)-2!1/!)-0)/.!15!2/(0#!V/)(!/'4D(65/!65/!b5265J]!4.+2/0*!

)/2!*/)30(65/2!1/!S:_!0J-(*!+*+!65/!*.A2!4/5!4.&4&2+/2!-5'!;/FF/2!1-02!D/!)&0*/'*/!1/!

DJ&0)&;/.*(D(*+! /*! 1/! )-.)(0&F/! F-FF-(./X! 4-*3&D&R(/! &/2*.&R+0&71+4/01-0*/#! I-!

4.(0)(4-D/! .+*()/0)/! ,(/0*! 1/2! +,/0*5/D2! .(265/2! D(+2! ]! DJ+*-*! 1J3Q4/.7&/2*.-1(&D+F(/!

(015(*! 4-.! D-! 2*(F5D-*(&0! &,-.(/00/X! -,/)! 1/2! ,-D/5.2! 2+.(65/2! 4&5,-0*! -**/(01./X!

4/01-0*! 50/! 1(E-(0/! 1/! b&5.X! $G! ]! "G! ;&(2! )/5'! 1J50! )Q)D/! 0-*5./D#! =&5.! 4-DD(/.! )/!

4.&TDAF/X! 1/2! 4.&*&)&D/2! 24+)(;(65/2! &0*! +*+! 4.&4&2+2X! -22&)(-0*! ]! DJ-1F(0(2*.-*(&0!

)D-22(65/!1/!R&0-1&*.&43(0/2!/'&RA0/!1/2!F&D+)5D/2!-0*(7&/2*.&R+0(65/2#!



! "P!

;JEJE C($O*($"-.&-,-L]$("*%&".&_"$*-&YC2_Z&

!

I-! ,(*.(;()-*(&0! /FT.Q&00-(./! &5! &,&)Q*-(./! /2*! F-(0*/0-0*! 4&22(TD/! ]! 4-.*(.!

1J&,&)Q*/2! F-*5.+2! (0! ,(*.&#! V/**/! */)30(65/! 4.+2/0*/! D/2! "! 4.(0)(4-5'! -,-0*-R/2! 1/!

4&5,&(.!a*./!.+-D(2+/!/0!5.R/0)/!]!0J(F4&.*/!65/D!F&F/0*!15!)Q)D/!/*!2-02!/'4&2(*(&0!

3&.F&0-D/!/'&RA0/#!

!

I-! Y:_! )&02(2*/! /0! 50! ./)5/(D! 1/! )&F4D/'/! )5F5D&7&,&)Q*-(./2! ! 4-.! 4&0)*(&0!

*.-02,-R(0-D/!+)3&R5(1+/!1/2!;&DD()5D/2!-0*.-5'X!?>!g!-4.A2!-1F(0(2*.-*(&0!1/!$G!GGGj:!

1/! R&0-1&*.&43(0/! )3&.(&0(65/! [3V@\#! I/2! &,&)Q*/2X! .+)54+.+2! -5! 2*-1/! 1/! ,+2()5D/!

R/.F(0-*(,/X!!2&0*!/025(*/!F-*5.+2!(0!,(*.&!"C!]!C93!1-02!50!F(D(/5!24+)(;(65/!-,-0*!1/!

4&5,&(.!a*./!,(*.(;(+2!&5!;+)&01+2![S(R5./!>\#!!

!

!

4'B*3+,i,9,!31</2*3+,2+,05=*35='1>,R>,e'=31,

!

!

V/**/! 2*.-*+R(/! 4/.F/*! 50/! 4.(2/! /0! )3-.R/! -22/E! .-4(1/! 45(265/! D/2! -5*/5.2!

1+).(,/0*! /0!F&Q/00/! 50/! 4&0)*(&0! $?! b&5.2! -4.A2! D-! 4./F(A./! )&025D*-*(&0! [>>\#! I-!

4.(0)(4-D/! D(F(*-*(&0! 1/! )/**/! */)30(65/! ./2*/! D/! VSN! 1&0*! 1+4/01.-! D/! 0&FT./! ;(0-D!

1`&,&)Q*/2!,(*.(;(+2!]!D`(225/!1/!D-!Y:_#!<0!)&02(1A./!65J/0,(.&0!HGGG!/0;-0*2!2&0*!(2252!



! "9!

1/!Y:_X!-,/)X!4&5.!D/!F&F/0*X!50!1/,/0(.!)&F4-.-TD/!]!)/D5(!1/2!/0;-0*2!0+2!-4.A2!S:_!

[>P\#!

!

!I/2!$/.!.+25D*-*2!1J!+*51/2!25.!D-!Y:_!1-02!D/!)-1./!1/!DJ&0)&;/.*(D(*+!4&5.!)-0)/.!

15!2/(0!.-44&.*/0*!50!*-5'!1/!./)5/(D!&,&)Q*-(./!+65(,-D/0*!)3/E!1/2!4-*(/0*/2!-**/(0*/2!

1`50!)-0)/.!15!2/(0!)&F4-.-*(,/F/0*!]!50!R.&54/!*+F&(0!1/!4-*(/0*/2!2-(0/2![>9\#!I/!

0&FT./! 1J&,&)Q*/2! F-*5./2! )&0R/D+2! 25(*/! ]! D-! Y:_! 1/! >XC! ]! 9! /0! F&Q/00/! 1-02! )/!

)&0*/'*/!4.+)(2![*-TD/-5!C\#!!

!

%*=+*3, "/;, W1?63+(,2+,A5='+>=+(,
I>K,

W1?63+,
2C1.1<L=+(,

3+<*+'--'(,

75*D,2+,
?5=*3'=/,

IQK,

W1?63+,
2C1.1<L=+(,

?5=*3+(,
.'=3';'/(,

W1?63+,
2C+?63L1>(,

<1>B+-/(,

$@5-1?T!5[,+=,5-,
JP8P,

[>B\! >>!

V&3&.*/!LFT.Q&02!0q?$!

V&3&.*/!<,&)Q*/2!0q?H!

!

BXP!�!>XC!

$$XC!�!9X9!

!

H?X"!

>CX"!

!

d!

PXB!�!>X>!

!

HX9!�!"XP!

d!

013'5,+=,5-,
JP8P,

[PG\! 9P! B![>7$>\! HG! 9![C!7$P\! d!

&3L>6+3B,+=,5-,
JP8i,

[P$\! "C9!

=3-2/!S&DD()5D-(./!0q$"P!

=3-2/!I5*+-D/!0q$"$!

!

B#?!�!G#P!

$$X$!�GX9!

!

>>XP!

>CXH!

!

>X"!�GXC!

>X9!�!GXH!

!

d!

d!

,

756-+5*,d,9,"/(*-=5=(,2+,-5,0Re,+>,1><1;+3='-'=/,A1*3,<5><+3,2*,(+'>E,=56-+5*,?12';'/,2C5A3F(,<+-*',
2+,:1?=+=,IUJK,

!

!

V/**/!*/)30(65/!/2*!50/!4/.24/)*(,/!4.&F/**/52/!4&5.!D-!4.+2/.,-*(&0!1/!;/.*(D(*+!

/0!5.R/0)/!)3/E!1/2!4-*(/0*/2!-**/(0*/2!1J50!)-0)/.!15!2/(0#!

!

!

!

!

! &



! "B!

;J0 !T+$O'%&I5=><H=&

!
UA2!"GG?X!DJ(0*+.a*!1J50/!2*(F5D-*(&0!&,-.(/00/!4.+-D-TD/!]!D-!4&0)*(&0!1J&,&)Q*/2!

/2*!/0,(2-R+!1-02!D/!)-1./!1/!D-!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!1/2!4-*(/0*/2!-**/(0*/2!1J50!

)-0)/.!)-.!D/2!.+25D*-*2!1/!D-!S:_!/0!)Q)D/!0-*5./D!./2*/0*!F+1(&)./2#!!
!

j0/! 2*(F5D-*(&0! &,-.(/00/! )&F4&.*/! 50! )/.*-(0! 0&FT./! 1/! 4-.-FA*./2! 65(!

1&(,/0*! a*./! 4.(2! /0! )&F4*/!1-02! D/2! 2(*5-*(&02!1/!4.+2/.,-*(&0!1/! ;/.*(D(*+!O! D/! */F42!

0+)/22-(./!]! D-!.+-D(2-*(&0!1J50!)Q)D/!1/!2*(F5D-*(&0X!/*! D-!0+)/22(*+!1J5*(D(2/.!1/! ;&.*/2!

1&2/!1/!R&0-1&*.&43(0/2!-,/)!50/!3Q4/.&/2*.-1(&D+F(/!(015(*/#!

!

;J0J1 I*-$-L-U%&(.$(V-."#$%&'%&$]N%&`&*(.'-RQ#$(*$&a&
!

:D!/2*!/22/0*(/D!65/!D-!2*(F5D-*(&0!0/!./*-.1/!4-2!D-! !4.(2/!/0!)3-.R/!&0)&D&R(65/#!

L0! -22(2*-0)/!F+1()-D/! ]! D-! 4.&).+-*(&0X! (D! /'(2*/! 1(;;+./0*2! 4.&*&)&D/2! 1/! 2*(F5D-*(&0!

&,-.(/00/#!I/!4.&*&)&D/!-0*-R&0(2*/!/2*! D/!4D52!)&5.*X! /*! ./4.+2/0*/!4-.!)&02+65/0*! D-!

F+*3&1/! 1/! )3&('#! VD-22(65/F/0*X! D-! 2*(F5D-*(&0! &,-.(/00/! /2*! (0(*(+/! /0! 43-2/!

;&DD()5D-(./! 4.+)&)/! ["AF/! 7?AF/! b&5.2! 15! )Q)D/\X! 1-02! DJ&Tb/)*(;! 1J50/! 2Q0)3.&0(2-*(&0!

&4*(F-D/!-,/)! D/!)Q)D/!&,-.(/0!43Q2(&D&R(65/#!I/!*.-(*/F/0*!4-.!R&0-1&*.&43(0/2!15./!

/025(*/! 1/! $G! ]! $H! b&5.2#! :D! /2*! 0+)/22-(./! 1J-b&5*/.! 50! -0*-R&0(2*/! 1/! D-! @0Kg! -;(0!

1J+,(*/.!50/!&,5D-*(&0!4.+F-*5.+/X!/0!R+0+.-D!,/.2!D/!>AF/!b&5.!1/!2*(F5D-*(&0#!I&.265/!

D-! ).&(22-0)/! ;&DD()5D-(./! /2*! )&02(1+.+/! -1+65-*/X! DJ&,5D-*(&0! /2*! 1+)D/0)3+/X! /*! D-!

4&0)*(&0!&,&)Q*-(./!.+-D(2+/!?H!]!?>g!4D52!*-.1![S(R5./!P\#!!

!

!

4'B*3+,U,9,$<@/?5,A31=1<1-+,<1*3=,5>=5B1>'(=+,*='-'(/,+>,A35=')*+,<1*35>=+,



! ?G!

YaF/! 2J(D! 2J-R(*! 15! 4.&*&)&D/! D/! 4D52! )&5.*X! (D! 0+)/22(*/! 0+-0F&(02! 1J-**/01./! D/!

1+T5*!15!)Q)D/!F/02*.5/D!4&5.!)&FF/0)/.!D-!2*(F5D-*(&0X!(F4D(65-0*!50!1+D-(!65(!0J/2*!

4-2!*&5b&5.2!)&F4-*(TD/!-,/)!DJ5.R/0)/!1/!DJ(0(*(-*(&0!1/!D-!)3(F(&*3+.-4(/#!j0/!0&5,/DD/!

-44.&)3/!-!+*+!1+,/D&44+/!)/2!1/.0(A./2!-00+/2!-;(0!1/!4&5,&(.!1+T5*/.!D/!*.-(*/F/0*!

&0)&D&R(65/! 1-02! D/2!F/(DD/5.2! 1+D-(2!O! )J/2*! D/! 4.(0)(4/! 1/2! 2*(F5D-*(&0! 1(*/2! 1/! *Q4/!

m!.-01&F72*-.*!n#! I-! 2*(F5D-*(&0! /2*! 1+F-..+/! (01+4/01-FF/0*! 15! )Q)D/X! +,(*-0*! 1/!

1/,&(.! -**/01./! D/2! .ARD/2! 25(,-0*/2! 4&5.! )&FF/0)/.! D/! *.-(*/F/0*X! 4/.F/**-0*! 4-.!

)&02+65/0*! 1J/;;/)*5/.! 50! )Q)D/! )&F4D/*! 1/! 2*(F5D-*(&0! /0! "! ]! ?! 2/F-(0/2! -4.A2! D-!

)&025D*-*(&0!(0(*(-D/#!

IJ/'4D()-*(&0!*(/0*!-5!;-(*!65J(D!/'(2*/!4D52(/5.2!,-R5/2!1/!./).5*/F/0*!;&DD()5D-(./!

-5!)&5.2!1J50!)Q)D/!F/02*.5/D!-,/)!-44-.(*(&0!.+R5D(A./!1/!0&5,/-5'!;&DD()5D/2!-0*.-5'!

2/02(TD/2!]!D-!SMg![P?\#!I/2!;(R5./2!9!/*!B!.-44/DD/0*!D-!;&DD()5D&R+0A2/!-5!)&5.2!15!)Q)D/!

F/02*.5/DX! 2/D&0! D-! *3+&.(/! 1/! DJ/'(2*/0)/! 1/! ,-R5/2! 25))/22(,/2! 1/! ./).5*/F/0*!

;&DD()5D-(./#!!
!

!

!

4'B*3+,O,9,41--'<*-1B/>F(+,+=,.5B*+(,2+,3+<3*=+?+>=(,2*35>=,-+,<L<-+,?+>(=3*+-E,2C5A3F(,_5+3G5-2,
+=,5-,IUdK,

, ,

4'B*3+,H,9,e5B*+(,2+,;1--'<*-1B/>F(+c,Z+(,B35A@')*+(,3+A3/(+>=+>=,A1*3,<@5)*+,g1*3,2*,<L<-+,-+,
>1?63+,?1L+>,2+,;1--'<*-+(,2+,A-*(,2+,^??,.*(,X,-C/<@1B35A@'+E,2C5A3F(,_5+3G5-2,+=,5-,IUSK,



! ?$!

I/2! -5*/5.2! 1J+*51/2! .+)/0*/2! 2J-))&.1/0*! ]! 1(./! 65/! D/! ./01/F/0*! 1/! D-!

2*(F5D-*(&0!&,-.(/00/!1/! *Q4/!m!.-01&F72*-.*!n! /2*! (1/0*(65/!]! )/D5(!1/! D-! 2*(F5D-*(&0!

)D-22(65/X! -,/)! 50! 0&FT./! 1J&,&)Q*/2! ./)5/(DD(2! )&F4-.-TD/2! 65/D65/! 2&(*! D-! 43-2/!

(0(*(-D/!1/!2*(F5D-*(&0![PHfPP\#!!

;J0J; <##-L"($"-.&H-.('-$*-NM".%#&5%L-R)".(.$%#&b&4(R-K"S[.%&
!

M(!DJ&0!2/!.+;A./!]!DJNYY!1/2!R&0-1&*.&43(0/2!/'&RA0/2X!F+1()-F/0*2!5*(D(2+2!/0!

2*(F5D-*(&0! 1/! DJ&,5D-*(&0X! )/DD/7)(! /2*! )&0*./! (01(65+/! /0! )-2! 1/! )-0)/.! 15! 2/(0#! V/D-!

*(/0*! -5! ;-(*! 65/! D-! 2*(F5D-*(&0! /0*.-(0/! 1/2! *-5'! 1J/2*.&RA0/2! )(.)5D-0*2! 4&5,-0*!

-**/(01./! 1/2! ,-D/5.2! -DD-0*! b5265J]! $G! ]! "G! ;&(2! )/DD/2! 1J50! )Q)D/! F/02*.5/D! 0-*5./DX!

4/01-0*! D-! 15.+/! 15! *.-(*/F/0*X! 1-02! 50! )&0*/'*/! 1/! 4-*3&D&R(/! 2&5,/0*! 3&.F&0&7

1+4/01-0*/#!IJ3Q4/.&/2*.-1(&D+F(/!(015(*/!4&5..-(*!2*(F5D/.!D-!4.&D(;+.-*(&0!1/!)/DD5D/2!

F-D(R0/2!/'4.(F-0*!D/2!.+)/4*/5.2!-5'!&/2*.&RA0/2!/*!-(02(!;-(./!4.&R./22/.!50/!*5F/5.!

&5! -5RF/0*/.! D/! .(265/! 1/! .+)(1(,/#! U/2! 4.&*&)&D/2! 1/! 2*(F5D-*(&0! 24+)(;(65/2! 4&5.!

4-*(/0*/2!4.+2/0*-0*!50!)-0)/.!15!2/(0!&0*!-(02(!+*+!1+,/D&44+2#!V/2!1/.0(/.2!;&0*!-44/D!

]!1/2!F&D+)5D/2! ,(2-0*! ]! D(F(*/.! D/2! /;;/*2!1/! DJ&/2*.-1(&D! [%-F&'(;A0/\!&5! D-! 2Q0*3A2/!

1/2!&/2*.&RA0/2![-0*(7-.&F-*-2/2\#!

!

I/2! 4./F(/.2! *.-,-5'! -22&)(-0*! 1/2! -0*(7&/2*.&RA0/2! ]! D-! 2*(F5D-*(&0! &,-.(/00/!

)D-22(65/! &0*! +*51(+! DJ-1b&0)*(&0! 1/! %-F&'(;A0/#! I/! %-F&'(;A0/! ! -! 50/! -)*(&0!

-0*-R&0(2*/! )&F4+*(*(,/! -5!0(,/-5!15! *(225!F-FF-(./!O! )/**/!F&D+)5D/X! /0! /0*.-0*! /0!

)&F4+*(*(&0!-,/)!D/2!/2*.&RA0/2!-5!0(,/-5!1/!D/5.!.+)/4*/5.!24+)(;(65/X!D(F(*/!DJ/;;/*!1/2!

2*+.&e1/2!]!)/!0(,/-5![S(R5./!$G\#!

!

4'B*3+,8P,9,$<@/?5,2+,-C5<='1>,2+(,5>='T1+(=31BF>+(,+=,2+(,5>='T531?5=5(+(,



! ?"!

L0! (0*/..&F4-0*! D-! T&5)D/! 1/! .+*.&7)&0*.yD/! 0+R-*(,/! 1/2! &/2*.&RA0/2! 25.! DJ-'/!

3Q4&*3-D-F&73Q4&43Q2-(./X! D/! *-F&'(;A0/! /0*.-�0/! 4-.! -(DD/5.2X! )3/E! D-! ;/FF/! 0&07

F+0&4-52+/X! 50/! 3Q4/.&/2*.-1(&D+F(/! 4.&)3/! 1/! )/DD/! ./0)&0*.+/! )3/E! D/2! ;/FF/2!

4.(2/2!/0!)3-.R/!/0!-22(2*-0)/!F+1()-D/!]!D-!4.&).+-*(&0!#!

!

!

;J0JB =$O'%&I5=><H=&

!
IJ+*51/! =KLMN@L! 4.&4&2/! 50/! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! 4-.! ,(*.(;()-*(&0!

&,&)Q*-(./!/*!&5!/FT.Q&00-(./!-4.A2!2*(F5D-*(&0!&,-.(/00/!-22&)(-0*! D/!%-F&'(;A0/!]!

1/! D-! SMg! ./)&FT(0-0*/! -,-0*! )3(F(&*3+.-4(/! 4&5.! )-0)/.! 15! 2/(0#! :D! 2J-R(*! ]! 0&*./!

)&00-(22-0)/! 1/! D-! 4./F(A./! +*51/! 4.&24/)*(,/! F5D*()/0*.(65/! ;.-0l-(2/! +,-D5-0*! D-!

;-(2-T(D(*+! 1J50/! */DD/! 2*(F5D-*(&0! &,-.(/00/#! I/! T+0+;()/! -**/015! 4.(0)(4-D! 1/! )/**/!

-22&)(-*(&0!/2*!1J-F+D(&./.!D-!4.+2/.,-*(&0!1/!D-!;/.*(D(*+!)3/E!1/2!4-*(/0*/2!b/50/2!-,/)!

50!4.&b/*!4-./0*-D!0&0!-))&F4D(X!4.+2/0*-0*!50!)-0)/.!15!2/(0X!2-02!./*-.1/.!D/5.!F(2/!

/0! *.-(*/F/0*! [)3(.5.R(/! /*d&5! )3(F(&*3+.-4(/\! /*! 2-02! -D*+./.! D/5.! 4.&0&2*()!

)-.)(0&D&R(65/#!

! &



! ??!

B C<4=52=!&=4&C=4D67=&
!

BJ1 I($"%.$%#&%$&N*-$-L-U%&

!

! :D! 2J-R(*! 1J50/! -0-DQ2/! (0*/.F+1(-(./! 1/2! .+25D*-*2! 1/! DJ+*51/! =KLMN@L!

[!"+2/.,-*(&0! 1/! D-! ;#.*(D(*+! 4-.! $*(F5D-*(&0! &,-.(/00/! -22&)(+/! ]! 15! ! *%F&'(;A0/! /*!

)&0&#D-*(&0!&,&)Q*-(./!&5!/FT.Q&00-(./\!+*51/!4.&24/)*(,/X!F5D*()/0*.(65/! ;.-0l-(2/!

+,-D5-0*! D-! ;-(2-T(D(*+! 1J50/! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! 4-.! ,(*.(;()-*(&0! &,&)Q*-(./! /*! &5!

/FT.Q&00-(./! -4.A2! 2*(F5D-*(&0! &,-.(/00/! -22&)(-0*! D/! %-F&'(;A0/! ]! 1/! D-! SMg!

./)&FT(0-0*/!-,-0*!)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0#!!

!

V/**/! -0-DQ2/! (0*/.F+1(-(./!4&.*/! 25.! D/2!1&00+/2!1/2!H"!4./F(A./2! (0)D52(&02!

.+-D(2+/2!1-02!H!)/0*./2!![T(0yF/2!VIVVd!!2/.,()/!1/!=YN\O!

!

- V/0*./!G$!O!W5>=+(,[:02*(*5*!1/!V-0)+.&D&R(/!1/!DJ&5/2*X!VKIVV!K/0+!@-515)3/-5!d!

2/.,()/!1/!F+1/)(0/!1/!D-!./4.&15)*(&0X!Vgj!i-0*/2\!

- V/0*./!G"!O!%>B+3(! [:02*(*5*!1/!V-0)+.&D&R(/!1/! DJ<5/2*X!VKIVV!=-5D!=-4(0!d!Vgj!

N0R/.2X!2/.,()/!1/!F+1/)(0/!1/!D-!./4.&15)*(&0\!

- V/0*./!G?!O!"+>>+(! [V/0*./!L5RA0/!Y-.65(2X! VKIVV!d! 2/.,()/!1/!F+1/)(0/!1/! D-!

./4.&15)*(&0X!Vgj!K/00/2\!

- V/0*./! GC!O! Z5, "1<@+, $*3, j1>, [Vg! I-! K&)3/! 25.! �&0! d! )/0*./! F+1/)(0/! 1/! D-!

./4.&15)*(&0!=.&).+-D(2\!

- V/0*./! GH!O! :-+3?1>=T4+335>2, [VIVV! �/-0! =/..(0! d! 2/.,()/! 1/! F+1/)(0/! 1/! D-!

./4.&15)*(&0X!Vgj!VD/.F&0*7S/..-01\!

! !!

! &



! ?C!

BJ1J1 6)c%L$"S#&'%&UT+$O'%&

!

>#$#$#$ D.E+)(5F!7&52)57/*!

!
L,-D5/.!D-!;-(2-T(D(*+!1J50/!2*(F5D-*(&0!&,-.(/00/!-22&)(-0*!D/!%-F&'(;A0/!]!1/!D-!

SMg!./)&FT(0-0*/!45(2!,(*.(;()-*(&0!&,&)Q*-(./!/*d&5!)&0R+D-*(&0!/FT.Q&00-(./!-,-0*!

)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0#!!

!

>#$#$#" D.E+)(5F,!,+)'20/5&+,!

!
7!!L,-D5/.!D/!1+D-(!F&Q/0!1/!1+T5*!1/!D-!)3(F(&*3+.-4(/!!

7!!L,-D5/.!DJ(F4-)*!15!*Q4/!1/!2*(F5D-*(&0!25.!D/!0&FT./!/*!D-!65-D(*+!1/2!&,&)Q*/2!

/*d&5!1/2!/FT.Q&02!./)5/(DD(2![43-2/!15!)Q)D/!-5!1+T5*!1/!2*(F5D-*(&0\!

7!L,-D5/.!DJ(F4-)*!1/!D-!4.&)+15./!1/!2*(F5D-*(&0!&,-.(/00/!25.!D-!.+)(1(,/!/*!D-!

25.,(/!]!H!-02!

7!L,-D5/.!D/!0&FT./!1/!R.&22/22/2!&T*/05/2!

! !

! U-02! 0&*./! -0-DQ2/! (0*/.F+1(-(./X! .+-D(2+/! -4.A2! D/2! H"! 4./F(A./2! (0)D52(&02!

1-02!DJ+*51/X!0&52!0/!4&5..&02!./01./!)&F4*/!1/2!.+25D*-*2!)&0)/.0-0*!)/2!"!1/.0(/.2!

4&(0*2#!

!

BJ1J; 9*"$[*%#&'%&dOV%R%.$&

!

>#$#"#$ :&5(G&+!01HI/*@/(5'2!7&52)57/*!

!
I-! ;-(2-T(D(*+!1/! D-! 2*(F5D-*(&0!&,-.(/00/!/2*! +,-D5+/! 25.! D/!0&FT./!1J&,&)Q*/2!

4.+D/,+2!4-.!4-*(/0*/!(0)D52/#!

>#$#"#" :&5(G&+,!01HI/*@/(5'2!,+)'20/5&+,!

!
7! U+D-(! /0! b&5.2! /0*./! D-! )&025D*-*(&0! (0(*(-D/! -,/)! DJ&0)&D&R5/! /*! D/! b&5.! 1/!

DJ-1F(0(2*.-*(&0!1/2!4./F(/.2!*.-(*/F/0*2!1/!)3(F(&*3+.-4(/#!

7!i&FT./!1J&,&)Q*/2d/FT.Q&02!).Q&4.+2/.,+2!/0!;&0)*(&0!1/!D-!43-2/!15!)Q)D/!]!

DJ(0(*(-*(&0!1/!D-!2*(F5D-*(&0#! !



! ?H!

BJ1JB I-NOU($"-.&+$O'"+%&

>#$#>#$ :&5(G&+,!0!J52)*@,5'2!

!
- <T*/0*(&0!15!)&02/0*/F/0*!+)D-(.+!2(R0+!-,-0*!*&5*/!4.&)+15./!24+)(;(65/!]!DJ/22-(!

- NR/!!)&F4.(2!/0*./!$9!/*!CG!-02!

- V-.)(0&F/!F-FF-(./!(0;(D*.-0*!4.&5,+!3(2*&D&R(65/F/0*!

- :01()-*(&0! 1/! )3(F(&*3+.-4(/! -1b5,-0*/! &5! 0+&-1b5,-0*/! ,-D(1+/! /0! KV=! 4.+7

*3+.-4/5*(65/!

- %G7%$7%"7%?!

- iG7i$7i"-!

- YG!-4.A2!T(D-0!1J/'*/02(&0!2/D&0!D/2!./)&FF-01-*(&02!1/!DJ:iVN!

- M*-*5*!WKVN!(01(;;+./0*!

- NYgr$!0RdFI!+=f1*!VSN!r!H![+)3&R.-43(/O!&,-(./2!4&0)*(&00-TD/2!4-.!,&(/!*.-02,-R(0-D/\!

- M+.&D&R(/!g:_!0+R-*(,/!!

- =.&*/)*(&0!2&)(-D/!

- V&0*.-)/4*(&0!F+)-0(65/! /;;()-)/! 1/,-0*! a*./! 4&5.25(,(/! 4/01-0*! *&5*/! D-! 15.+/!

15!*.-(*/F/0*!15!)-0)/.!15!2/(0#!

>#$#>#" :&5(G&+,!01+=)*@,5'2!

!
!

- N0*+)+1/0*2!1/!)-0)/.!15!!2/(0!

- N0*+)+1/0*!1/!)-0)/.!-5*./!(0;+.(/5.!]!H!-02!]!DJ/')/4*(&0!1/2!)-0)/.2!)5*-0+2!

T-2&7)/DD5D-(./2!/*!24(0&7)/DD5D-(./2!

- @.&22/22/!/0!)&5.2!

- LFT&D(/!45DF&0-(./!1/!F&(02!1/!>!F&(2!

- %3.&FT&2/!,/(0/52/!4.&;&01/!1/!F&(02!1/!>!F&(02!

- :0)-4-)(*+!D+R-D/!&5!)-4-)(*+!D+R-D/!D(F(*+/#!V&01(*(&02!F+1()-D/2!&5!

42Q)3&D&R(65/2!0/!4/.F/**-0*!4-2!-5!25b/*!1/!)&F4./01./!DJ+*51/!&5!2(R0/.!D/!

)&02/0*/F/0*![-.*#!I#$$"$7>X!I#$"$$79X!I#$"$$7B\!

!

!

!

!



! ?>!

BJ1JE 7%#"V.&'%&UT+$O'%&

!
!
!
!
!
!
!
!

<-)*4*&0,61,='(*>1510>,

,

4'B*3+,88,9,$<@/?5,2/31*-+?+>=,A31=1<1-+,/=*2+,!"#$%&#,

!
!
!
!

=-*(/0*/!$9!f!CG!-02!
V-.)(0&F/!F-FF-(./!(0;(D*.-0*!
V&025D*-*(&0!)3(.5.R(/0!&5!&0)&D&R5/!!q�!!(01()-*(&0!1/!)3(F(&*3+.-4(/!!
=.&R.-FF-*(&0!T(D-0!1J/'*/02(&0X!2(!0+R-*(;!q�!4.&4&2(*(&0!1J(0)D52(&0!
!

!



! ?P!

BJ; 4*("$%R%.$#&('R"."#$*+#&W&'%#L*"N$"-.&%$&'+*-OU%R%.$&'%#&N*-$-L-U%#&

!

BJ;J1 7%#L*"N$"-.&'%#&$*("$%R%.$#&e&UT%##("&

!
U-02!D/!)-1./!1/!D-!./)3/.)3/X!D/!%-F&'(;A0/!/2*!-1F(0(2*.+!/0!-22&)(-*(&0!-,/)!

D-!SMg!./)&FT(0-0*/#!

!

I/!%-F&'(;A0/![i<I_NUL�|\X!F+1()-F/0*!/'4+.(F/0*-D!-1F(0(2*.+!/0!1/3&.2!

1/!2&0!NYYX!;&5.0(!4-.!D/2!43-.F-)(/2!1/2!+*-TD(22/F/0*2!1/!2-0*+!50/!;&(2!.+7+*(65/*+X!

/2*! -1F(0(2*.+! 4-.! ,&(/! &.-D/! ]! 50/! 1&2/! 1/! >GFRdb.! 4/01-0*! *&5*/! D-! 15.+/! 1/! D-!

2*(F5D-*(&0!&,-.(/00/!4-.!R&0-1&*.&43(0/2#!!

!

I-!SMg!./)&FT(0-0*/![=jKL@<i|\!/2*!-1F(0(2*.+/!4-.!(0b/)*(&0!65&*(1(/00/!]!

50/! 1&2/! 4&5,-0*! ,-.(/.! 1/! $HG! ]! CHGj:! 25(,-0*! D/2! 4-*(/0*/2X! 4/01-0*! D-! 15.+/!

0+)/22-(./!]!D-!2*(F5D-*(&0!&,-.(/00/#!

!

BJ;J; 7+*-OU%R%.$&'O&$*("$%R%.$&

!

>#"#"#$ D&0&+!0+,!(&/5(+B+2(,!

!
M/D&0!65/! D-!4-*(/0*/!2&(*!1-02!50/!1+F-.)3/!1/!)3(F(&*3+.-4(/!0+&7-1b5,-0*/!

&5!-1b5,-0*/X!DJ&.1./!1/2!*.-(*/F/0*2!-1F(0(2*.+2!2/.-!1(;;+./0*!O!

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

$\ M*(F5D-*(&0! &,-.(/00/d! 4&0)*(&0!d! ,(*.(;()-*(&0! &,&)Q*-(./! /*d&5!

).Q&4.+2/.,-*(&0!/FT.Q&00-(./!

"\ V3(F(&*3+.-4(/!0+&7-1b5,-0*/!

!!"#$%&'(')&!2-./0$)&!

$\ V3(.5.R(/!

"\ M*(F5D-*(&0! &,-.(/00/d! 4&0)*(&0!d! ,(*.(;()-*(&0! &,&)Q*-(./! /*d&5!

).Q&4.+2/.,-*(&0!/FT.Q&00-(./!

?\ !V3(F(&*3+.-4(/!-1b5,-0*/!

!



! ?9!

>#"#"#" %&'(')'*+,!0+!,(5B@*/(5'2!'I/&5+22+!

!
N;(0!1/!0/!4-2! ./*-.1/.! D/!1+T5*!1/! D-! )3(F(&*3+.-4(/X! D/2!4-*(/0*/2!T+0+;()(/0*!

1J50/!2*(F5D-*(&0!&,-.(/00/!1/! *Q4/!m!.-01&F72*-.*!nX! 2/D&0!?!2)3+F-2!4.&4&2+2!4&5.!

2J-1-4*/.!]!D-!4+.(&1/!15!)Q)D/!1/!D-!4-*(/0*/!-5!b&5.!1/!D-!)&025D*-*(&0!(0(*(-D/!1/!=YN!O!

43-2/! ;&DD()5D-(./!4.+)&)/! [�$! ]! �?\X! 43-2/! ;&DD()5D-(./! *-.1(,/! [�C7�$C\! /*!43-2/! D5*+-D/!

[�$H!]!�"9!/*!4D52\X![S(R5./!$"\#!!

!

4'B*3+,8J,9,Z+(,S,B31*A+(,2+,(='?*-5='1>,1.53'+>>+,2*,A31=1<1-+,A3/(5B+,+>,;1><='1>,2+,-5,A@5(+,
2*,<L<-+,-13(,2+,-5,<1>(*-=5='1>,'>'='5-+,+>,?/2+<'>+,2+,-5,3+A312*<='1>c,,,,k8l,8+3,g1*3,2+(,3FB-+(c,

!

345$6'!7,88%9/8$%#'!4#+9,9'!:;<!=!;>!-/!9?98'@!

!

U+T5*! 1/! 2*(F5D-*(&0! [M$\! ! -5! 1/5'(AF/! b&5.! 1/2! .ARD/2! [�"\!! -22&)(-0*!

2(F5D*-0+F/0*!

75?1D';F>+m,iP?Bfg,n,4$`,m!8^P,X,d^P,oRfg,,[25(,-0*!D-!.+2/.,/!&,-.(/00/\!

!

=.(2/!/0!)3-.R/!2/D&0!D/2!4.&)+15./2!2*-01-.12!1/!=YN!O!

7!Y&0(*&.-R/!+)3&7&/2*.-1(&D+F(65/![+)3&R.-43(/!v!1&2-R/!2-0R5(0!1JL"X!Ig!/*!

=\!*&52!D/2!"!]!?!b&5.2X!-1-4*-*(&0!+,/0*5/DD/!1/2!1&2/2!1/!SMg|#!

7!WD&)-R/!1/!DJ&,5D-*(&0!4-.!-0*-R&0(2*/!15!@0Kg![V/*.&*(1/|\!(0*.&15(*!2/D&0!D/2!

).(*A./2!3-T(*5/D2!X!4&5.25(*/!15!F&0(*&.-R/!+)3&R.-43(65/!/*!T(&D&R(65/#!

7!U+)D/0)3/F/0*!1/!DJ&,5D-*(&0!4-.!<,(*./DD/|!"HG�R!2/D&0!D/2!).(*A./2!3-T(*5/D2!

7!=&0)*(&0!&,&)Q*-(./!?H!3!-4.A2!D/!1+)D/0)3/F/0*!4-.!,&(/!*.-02,-R(0-D/!-5!TD&)!

1/!RQ0+)&D&R(/X!2&52!-0/2*3+2(/!D&)-D/!&5!R+0+.-D/#!

!

!

!"#$%&"'

()'*

+,-./0110'234)

!"#$%&"#'

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

1."$*2,'

"(3.*%&"#

4%&03.*%&"#'

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

)+&,-(#)$.

.56

7&"$8&'9:*&;

&!<8%=>$&?97$@A!

/01*2)&34

7&"$8&'9:*&;

&!<8%=>$&?97$@A!

/01*2)&34

BCD%

E0./+.-F0

!
Phase folliculaire 

précoce 

Phase folliculaire 

tardive 

Phase lutéale 

J1 J3 J4 J14 J15 J28 



! ?B!

!

345$6'!7,88%9/8$%#'!"$#-%0'!:;A!=!;<A@!

!
7Y&0(*&.-R/! +)3&7&/2*.-1(&D+F(65/! [+)3&R.-43(/!v!1&2-R/! 2-0R5(0!1JL"X! Ig!/*!

=\!!b5265J]!&T*/0(.!50!;&DD()5D/!1/!$HFF!!

7U+)D/0)3/F/0*!1/!DJ&,5D-*(&0!4-.!<,(*./DD/|!"HG�R#!

7=&5.25(*/!1/! D-!4.(2/!/0!)3-.R/!2/D&0! D/2!4.&)+15./2!1/!=YN!-,/)!F&0(*&.-R/!

+)3&7&/2*.-1(&D+F(65/! C! b&5.2! -4.A2! D/! 1+)D/0)3/F/0*X! +,/0*5/DD/F/0*! ./0&5,/D+!

b5265J-5!2*-1/!-44.&4.(+!4&5.!D/!1+T5*!1/!D-!43-2/!1/!2*(F5D-*(&0!

!

!U+T5*!1/!D-!2*(F5D-*(&0![M$\!-22&)(-0*!!2(F5D*-0+F/0*!

75?1D';F>+m,iP?Bfg,n,4$`,m,8^P,X,d^P,oRfg,,n,:/=31='2+m,
,

7=&5.25(*/!15!F&0(*&.-R/!+)3&7&/2*.-1(&D+F(65/!*&52!D/2!"!]!?!b&5.2X!-1-4*-*(&0!

+,/0*5/DD/!1/2!1&2/2!1/!SMg|#!

7!U+)D/0)3/F/0*!1/!DJ&,5D-*(&0!4-.!<,(*./DD/|!"HG�R!2/D&0!D/2!).(*A./2!3-T(*5/D2!

7!=&0)*(&0!&,&)Q*-(./!?H!3!-4.A2!D/!1+)D/0)3/F/0*!4-.!,&(/!*.-02,-R(0-D/!-5!TD&)!

1/!RQ0+)&D&R(/X!2&52!-0/2*3+2(/!D&)-D/!&5!R+0+.-D/#!

!

!

!

!

!

!

!

!

!

!

!
!

!"#$%&"'

()'*

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

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

)+&,-(#)$.

+,-&,)-.,$,)"

/01*2)&34

/()-"#()*

(0(-1"'#2,

+,-./0+12332'456)

789%

+,-&,)-.,$,)"

./0+12332'456)

5 *6*2)&34

:&"$;&'<=*&>

&!?;%@A$&B<:$CD!

:&"$;&'<=*&>

&!?;%@A$&B<:$CD!

:&"$;&'<=*&>

&!?;%@A$&B<:$CD!

/01*2)&34

E2+1.+0F2



! CG!

345$6'!B/&+$8'!:;<C!=!;DE!0,%#'!F8/6!6%!9?98'6!8,)G6@!!

!

7!j0! ]! "!F&0(*&.-R/[2\! +)3&7&/2*.-1(&D+F(65/[2\! 4&5.! ,+.(;(/.! D-! ,-D(1(*+! 1/! D-!

43-2/!4&2*7&,5D-*&(./#!

!

!!!!!!U+T5*!1/!D-!2*(F5D-*(&0![M$\!-22&)(-0*!!2(F5D*-0+F/0*!

75?1D';F>+m,iP?Bfg,n,4$`,m,8^P,X,d^P,oRfg,,n,:/=31='2+m,

,

7=&5.25(*/!1/!D-!4.(2/!/0!)3-.R/!2/D&0!D/2!4.&)+15./2!1/!=YN!-,/)!F&0(*&.-R/,

+)3&7&/2*.-1(&D+F(65/!*&52!D/2!"!]!?!b&5.2X!-1-4*-*(&0!+,/0*5/DD/!1/2!1&2/2!1/!SMg|#!

7U+)D/0)3/F/0*!1/!DJ&,5D-*(&0!4-.!<,(*./DD/|!"HG�R!2/D&0!D/2!).(*A./2!3-T(*5/D2!

7!=&0)*(&0!&,&)Q*-(./!?H!3!-4.A2!D/!1+)D/0)3/F/0*!4-.!,&(/!*.-02,-R(0-D/!-5!TD&)!

1/!RQ0+)&D&R(/X!2&52!-0/2*3+2(/!D&)-D/!&5!R+0+.-D/#!!

!

!

>#"#"#> K5(&5F5)/(5'2!'I')4(/5&+L8H)'20/(5'2!M2!K5(&'!L!K5(&5F5)/(5'2!+B.&4'22/5&+!

!
N4.A2! ./)5/(D!&,&)Q*-(./!/*!F(2/!/0! )5D*5./X! D/2!&,&)Q*/2! 2&0*!1+)&.&0(2+2!45(2!

,(*.(;(+2! 2/D&0! D/! F&1/! &4+.-*&(./! /0! ,(R5/5.! -5! D-T&.-*&(./! 1/! T(&D&R(/! 1/! D-!

./4.&15)*(&0#!

M(! D-! 4-*(/0*/! /*! 2&0! )&0b&(0*! &0*! 2&53-(*+! -22&)(/.! ]! D-! ,(*.(;()-*(&0! &,&)Q*-(./!

50/!)&02/.,-*(&0!/FT.Q&00-(./X!!50!)/.*-(0!0&FT./!1J&,&)Q*/2!2&0*!;+)&01+2!(0!,(*.&!/*!

D/2!/FT.Q&02!&T*/052!).Q&4.+2/.,+2!2/D&0!D/!F&1/!&4+.-*&(./!/0!,(R5/5.!-5!D-T&.-*&(./!

1/!T(&D&R(/!1/!D-!./4.&15)*(&0#!

I/! 0&FT./! 1J&,&)Q*/2! 4.(2! /0! )3-.R/! /0! S:_! ,-.(/.-! /0! ! ;&0)*(&0! 15! 0&FT./!

1J&,&)Q*/2!&T*/052!/*!-4.A2!1(2)522(&0!-,/)!D/!)&54D/#!

I/2! 4.&)+15./2X! 1&00+/2! 1/! D-! D(**+.-*5./! /*! 1&00+/2! 1/! 2+)5.(*+! 2&0*! ./4.(2/2!

1-02!D/2!;()3/2!1/!DJNR/0)/!1/!W(&F+1/)(0/#!

!

!"#$%&"'

()'*

!"#$%&"#'

"("$)%*&+,

-%&./0*%&"#'

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

)+&,-(#)$.

1,$0,#$2,.,#%
+&"$,&'-.*&/

&!0,%12$&3-+$45!

/*0*1*2)$#() 134*5)&67

678 9:;6<=>>='?@A)

BCD%

+&"$,&'-.*&/

&!0,%12$&3-+$45!



! C$!

BJ;JB >O","X&('(N$($"-.&'%#&'-#%#&%$&*%LO%"U&'%#&'-..+%#&

!
!

N5)50/!-1-4*-*(&0!4&2&D&R(65/!15!%-F&'(;A0/!0/!2/.-!.+-D(2+/#!!

I/! 4.&*&)&D/! 1/! 2*(F5D-*(&0! &,-.(/00/! +*-0*! ;-(*! 2/D&0! D/2! 2*-01-.12X! D/2!

-1-4*-*(&02!1/!1&2/!D/!)-2!+)3+-0*!2/!;/.&0*!2/D&0!D/2!3-T(*51/2!1/2!)/0*./2#!

!

BJ;JE =,[.%R%.$#&".'+#"*()U%#&

!
j0!+,+0/F/0*!(01+2(.-TD/![L:\X!2/!1+;(0(!)&FF/!*&5*/!F-0(;/2*-*(&0!0&)(,/!)3/E!

50/!4-*(/0*/!4-.*()(4-0*!]!DJ/22-(X!FaF/!2J(D!0J/2*!4-2!0+)/22-(./F/0*!D(+!-5!F+1()-F/0*!

/'4+.(F/0*-D!&5!]!D-!./)3/.)3/#!%&52!D/2!L:!2&0*!)&02(R0+2!1-02!D/!)-3(/.!1J&T2/.,-*(&0X!

1/45(2! D-! 1-*/! 1/! 2(R0-*5./! 15! )&02/0*/F/0*! b5265J]! "9! b&5.2! -4.A2! D-! 1/.0(A./!

-1F(0(2*.-*(&0!1/!SMgv%-F&'(;A0/#!

!

U-02!D/!)-1./!1/!)/*!/22-(X!D/2!4.(0)(4-5'!L:!-**/0152!-,/)!D/!%-F&'(;A0/!2&0*!D/2!

T&5;;+/2!1/!)3-D/5.!/*!D/!.(265/!*3.&FT&7/FT&D(65/#!I/2!L:!/0!D(/0!-,/)!D-!4.&)+15./!1/!

2*(F5D-*(&0! 2&0*! D/! 2Q01.&F/! 1J3Q4/.2*(F5D-*(&0! &,-.(/00/! [gM<\X! D/2! T&5;;+/2! 1/!

)3-D/5.!/*!D/!.(265/!-DD/.R(65/#!

!

BJB <.(U]#%#&#$($"#$"PO%#&

!
MJ-R(22-0*! 1J50/! +*51/! 4(D&*/! -,/)! -0-DQ2/! 1/2).(4*(,/! 2(F4D/! 2-02! 3Q4&*3A2/!

)&F4-.-*(,/X! (D! 0JQ! -! 4-2! 1/! )-D)5D! 1/! 0&FT./! 1/! 25b/*2! 0+)/22-(./#! I/2! 1&00+/2!

1J-)*(,(*+!;&5.0(/2!4-.!D/!)/0*./!1/!=YN!15!Vgj!1/!i-0*/2!;&0*!+*-*!1/!$$?G!4&0)*(&02!

&,&)Q*-(./2!/0!"G$"X!1-02!50/!4&45D-*(&0!)&02*(*5+/!50(65/F/0*!1/!;/FF/2!(0;/.*(D/2#!

I/! *-5'! 1/! 4&0)*(&02! m!TD-0)3/2!nX! )J/2*7]71(./! 0/! ./)5/(DD-0*! -5)50! &,&)Q*/! /2*! 1/!

GXG>k#! I/! *-5'! 1J-..a*2! 4.+F-*5.+2! 1/! 2*(F5D-*(&0! &,-.(/00/! 4&5.! 1+;-5*! 1/!

./).5*/F/0*! ;&DD()5D-(./! /2*! 1/! $>k#! I/! 0&FT./! F&Q/0! 1J&,&)Q*/2! ./)5/(DD(2! 4-.!

4&0)*(&0! /2*! 1/! $GX"X! 4-.F(! D/265/D2! PX"! 2&0*! 1/! 65-D(*+! 25;;(2-0*/! 4&5.! 50! *.-02;/.*!

/FT.Q&00-(./!5D*+.(/5.#!!

!

!



! C"!

IJ+*51/!=KLMN@L!/2*!4.&4&2+/!4&5.!50!2/5D!)Q)D/!]!1/2!;/FF/2!)&../24&01-0*!]!

D-!4&45D-*(&0!R+0+.-D/#!IJ3Q4&*3A2/!(0(*(-D/!./*/05/!4&5.!)&02(1+./.!D-!;-(2-T(D(*+!1/!D-!

4.&)+15./!/2*! D-!25(,-0*/!O!-5!F&(02!50!&,&)Q*/!&5!50!/FT.Q&0!).Q&4.+2/.,+!)3/E!-5!

F&(02!HGk!1/2!4-*(/0*/2#!!
!

j0/!-0-DQ2/!1/2).(4*(,/!1/2!4-.-FA*./2!1/!DJ+)3-0*(DD&0!1/!4&45D-*(&0!+*51(+/!/*!

1/!DJ/02/FTD/!1/2!1&00+/2!/2*!.+-D(2+/#!

7!I-!1(2*.(T5*(&0!1/2!1&00+/2!65-0*(*-*(,/2!/2*!/'4.(F+/!2/D&0!D-!F&Q/00/X!DJ+)-.*7

*Q4/!/*!D/2!/'*.aF/2#!

! 7I-!1(2*.(T5*(&0!1/2!1&00+/2!65-D(*-*(,/2!/2*!/'4.(F+/!/0!;.+65/0)/!-,/)!:VBHk!

D&.265/!0+)/22-(./#!
!

IJ-0-DQ2/! 1/2! 1&00+/2! /2*! .+-D(2+/! ]! DJ-(1/! 15! D&R()(/D! L')/D! /*! 15! D&R()(/D! 1/!

2*-*(2*(65/2! /0! D(R0/! W(&2*-%@_#! I/! 1/R.+! 1/! 2(R0(;()-*(&0! ./*/05! 1-02! )/**/! +*51/! /2*!

4pGXGH#! I/2! +*51/2! )&F4-.-*(,/2! 2&0*! .+-D(2+/2! ]! DJ-(1/! 15! */2*! 1/! V3(7"! &5! 1/! S(23/.!

2/D&0! D/2! /;;/)*(;2! 4&5.! D/2! 1&00+/2! 65-D(*-*(,/2#! I/2! */2*2! 1/! Y-007�3(*0/Q! /*! 1/!

�.52c-D7�-DD(2! 2&0*! 5*(D(2+2! 4&5.! D/2! 1&00+/2! 65-0*(*-*(,/2! 2/D&0! D/2! /;;/)*(;2! /*! D/2!

1(2*.(T5*(&02!1/2!,-.(-TD/2#!

!

BJE <#N%L$#&*[VU%R%.$("*%#&

!

I/!./)5/(D!1/2!1&00+/2X!-(02(!65/!D/2!,(2(*/2!1/!2+D/)*(&0!1/2!)/0*./2X!&5!2(R0-*5./!

1/2!;&.F5D-(./2!1/!4-.*()(4-*(&0X!1/!F(2/!/0!4D-)/!1/!D`+*51/X!1/!F&0(*&.(0R!D&.2!15!25(,(!

1/!D`+*51/X!1/!)Dy*5./!1/!D`/22-(!2&0*!)&0;&.F/2!-5'!0&.F/2!:Vg7*&4()!L>!/0!-))&.1!-,/)!

D/2!�@&&1!VD(0()-D!=.-)*()/�!15!$PdGPd$BB>!/*!]!D-!D&(!g5.(/*!0�997$$?9!15!"Gd$"d$B99!

F&1(;(+/#�!

!

I/! 4.&*&)&D/! -! +*+! 1+)D-.+! ]! D-! V&FF(22(&0!i-*(&0-D/! 1/! DJ:0;&.F-*(65/! /*! 1/2!

I(T/.*+2! [Vi:I\! /*! 2&5F(2! ]! DJ-,(2! 4.+-D-TD/! 15! V&F(*+! V&025D*-*(;! 1/! =.&*/)*(&0! 1/2!

=/.2&00/2!1-02!D-!K/)3/.)3/!W(&F+1()-D/![VV==KW\!0�"!1/2!=-Q2!1/!I&(./#!

!

j0!05F+.&!1J-0&0QF-*!/2*!-**.(T5+!]!)3-65/!4-*(/0*/!(0)D52/#!

! !



! C?!

E 5=>8!4<4>&
!

EJ1 I-NOU($"-.&+$O'"+%&%$&L(*(L$+*"#$"PO%#&'%#&N($"%.$%#&

!
:D!2J-R(*!1J50/!-0-DQ2/!(0*/.F+1(-(./!-4.A2!D/2!H"!4./F(A./2!(0)D52(&02!1-02!DJ+*51/!

=KLMN@L#!!

U5! $9! ;+,.(/.! "G$C! -5! $G! F-.2! "G$>X! H"! 4-*(/0*/2! &0*! +*+! (0)D52/2X! 1&0*! HG!

+D(R(TD/2! 4&5.! DJ-0-DQ2/X! -4.A2! "! ./*.-(*2! 1/! )&02/0*/F/0*! [S(R5./! $?\#!

!

4'B*3+,8S,9,a'5B35??+,2+,;-*D,2+,-C5>5-L(+,'>=+3?/2'5'3+,2+,-C/=*2+,!"#$%&#,

PRESAGE 
 analyse intermédiaire  

 

 52 inclusions  

Février 2014 - Mars 2016 

50 patientes  

éligibles pour l'analyse 

2 retraits de consentement 

ANALYSE SELON LE TYPE DE 
CHIMIOTHÉRAPIE 

Chimiothérapie 
Adjuvante 

SU,A5='+>=+(,

Chimiothérapie 
Néo-adjuvante 

8S,A5='+>=+(,

 
ANALYSE SELON LE TYPE DE 

STIMULATION 

 

 

 

Phase 
Folliculaire 

Précoce 

J1-J3 

 

 8i,A5='+>=+(,

 

Phase 
Folliculaire 

Tardive 

J4-J14 
 

Ji,A5='+>=+(, 8i,A5='+>=+(

 

Phase 
Lutéale 

                                                                                                                                   
J15-J28  

 

O,A5='+>=+(, ,AA5

dd,<L<-+(,2+,
(='?*-5='1>,5>5-L(/(,

>!-..a*2!1/!2*(F5D-*(&0!
4&5.!1+;-5*!1/!

./).5*/F/0*!;&DD()5D-(./!



! CC!

I/2! 4-*(/0*/2! &0*! +*+! (0)D52/2! 25.! )/**/! 4+.(&1/! 4-.! H! )/0*./2X! 2/D&0! D/2!

4.&4&.*(&02!25(,-0*/2!O!

!

!!

4'B*3+,8d,9,!31A13='1>,2+(,'><-*('1>(,A53,<+>=3+,

!

I/2!1&00+/2!1/2!2*(F5D-*(&02!&,-.(/00/2!&0*!+*+!/'*.-(*/2!1/2!CC!)Q)D/2!)&F4D/*2X!

-4.A2!./*.-(*!1/2!>!-..a*2!1/!2*(F5D-*(&0X!*&52!4&5.!1+;-5*!1/!./).5*/F/0*!;&DD()5D-(./#!

!

I-! 2*(F5D-*(&0! &,-.(/00/! -! +*+! 1+T5*+/! 1/! ;-l&0! )D-22(65/! /0! 43-2/! ;&DD()5D-(./!

4.+)&)/! 1-02! H"k! [">dHG\! 1/2! )-2X! /0! 43-2/! ;&DD()5D-(./! *-.1(,/! 4&5.! $>k! [9dHG\! ! 1/2!

4-*(/0*/2!/*!/0!43-2/!D5*+-D/!4&5.!?"!k![$>dHG\!1/2!4-*(/0*/2#!!

_(0R*72('! 4&5.)/0*! 1/2!4-*(/0*/2! [$?dHG\!&0*! T+0+;()(+! 1J50/! )3(F(&*3+.-4(/!0+&7

-1b5,-0*/!/*!PCk![?PdHG\!1J50/!)3(F(&*3+.-4(/!-1b5,-0*/#!

!

V&0)/.0-0*!D/2!)-.-)*+.(2*(65/2!1+F&R.-43(65/2!1/2!4-*(/0*/2!O!DJ^R/!F&Q/0!+*-(*!

1/!?$! -02X! D-!F&(*(+! ["HdHG\!0J-,-(/0*!4-2!1J/0;-0*! /*! "Gk! [$GdHG\!1J/0*./! /DD/2! +*-(/0*!

)+D(T-*-(./2#!j0/!2/5D/!4-*(/0*/!-,-(*!/5!./)&5.2!]!DJ-22(2*-0)/!F+1()-D/!]!D-!4.&).+-*(&0!

-54-.-,-0*#!!

!

L0! )/! 65(! )&0)/.0/! D/2! )-.-)*+.(2*(65/2! *5F&.-D/2X! B>k! [C9dHG\! 1/2! 4-*(/0*/2!

4.+2/0*-(/0*! 50! )-0)/.! 1/! *Q4/! V-.)(0&F/! :0*.-)-0-D-(./! 1/! %Q4/! i&0! M4+)(;(65/!

[V:%iM\#!j0/!*5F/5.!1/!*Q4/!V-.)(0&F/!I&T5D-(./!:0;(D*.-0*![VI:\!-(02(!65J50/!*5F/5.!

F('*/! +*-(/0*! ./*.&5,+/2#! I/2! *5F/5.2! -R./22(,/2! 1/! R.-1/! :::! /*! 1/! R.-1/! ::!

./4.+2/0*-(/0*! ./24/)*(,/F/0*! HGk["HdHG\! /*! C>k["?dHG\! 1/! DJ/;;/)*(;#! j0/!

25./'4./22(&0! 1/! gLK"! +*-(*! ./*.&5,+/! )3/E! ">k! [$?dHG\! 1/2! ;/FF/2#! I/2! )-0)/.2!

+*-(/0*!&/2*.&R+0&71+4/01-0*2!4&5.!>9k[?Cd$GG\!1/2!;/FF/2!(0)D52/2!1-02!0&*./!+*51/#!

P"k!

9k!

$Gk!

"k!
9k!

)/0*./!$!

)/0*./!"!

)/0*./!?!

)/0*./!C!

)/0*./!H!



! CH!

_(0R*! 4&5.! )/0*! 1/2! 4-*(/0*/2! [$GdHG\!4.+2/0*-(/0*! 50/! -**/(0*/! R-0RD(&00-(./X! /*! 9k!

[CdHG\!50/!F5*-*(&0!)&005/!1/2!RA0/2!WKVN$!&5"#!

!

M5.! D/! 4D-0! &,-.(/0X! D/! T(D-0! (0(*(-D! ./*.&5,-(*! 50/! NYg! F&Q/00/! ]! CX9P�CX$C!

0RdFI/*!50!VSN!F&Q/0!+,-D5+!]!"$X"�$?X"!;&DD()5D/2#!

!

I/2!)-.-)*+.(2*(65/2!1/2!4-*(/0*/2!]!DJ(0)D52(&0!2&0*!.-44&.*+/2!1-02!D/!*-TD/-5!H#!

!

, ,
!1A*-5='1>,&-165-+,

, !
Wl^P,

9('()>-'*4>*?%14,6-5&@'(.3*?%14,
,

%B+,
F&Q/00/!�L%!!
[F(07F-'\!

S8EPpdEJU,,
IJdTdPK,

_0R,
F&Q/00/!�L%!!
[F(07F-'\!

JJEd,pSESO,
I8iEOTSJEPK,

W*--'A53+(, 0[k\! J^,I^PK,

:/-'65=5'3+(, 0[k\! 8P,IJPK,

9('()>-'*4>*?%14,>%5&'($14,
,

:R7W$!

:ZR!

0'D=+,

0[k\!

0[k\!

0[k\!

dO,IHiK,

8,IJK,

8,IJK,

$_",R!

$_",RR!

$_",RRR,

0[k\!

0[k\!

0[k\!

J,IdK,

JS,IdiK,

J^,I^PK,

`#",J,(*3+DA3'?/, 0[k\! 8S,IJiK,

"!,A1('=';, 0[k\! JU,I^dK,

"#,A1('=';, 0[k\! Sd,IiOK,

"`,2'((1<'/(, 0[k\! U,I8dK,

%==+'>=+,B5>B-'1>>5'3+, 0[k\! 8P,IJPK,

0*=5='1>,_":%,
<1>>*+,

0[k\! d,IOK,

A*$(0,BC('*10,D0*>*($,
,

%0`,I>Bf?ZK,
F&Q/00/!�L%!!
[F(07F-'\!

dEOUpdE8d,
,IPE^HTJJEUK,

:4%,
F&Q/00/!�L%!!
[F(07F-'\!

J8EJ,p8SEJ,
IOTOiK,

WY:!O!W&1Q!Y-22!:01/'X!VV:!O!V-.)(0&F/!:0;(D*.-0*!1/!%Q4/!i&0!M4+)(;(65/X!VI:!O!V-.)(0&F/!I&T5D-(./!:0;(D*.-0*X!MWK!O!R.-1/!1/!M)-.;;!
WD&&F!K()3-.12&0X!gLK"!O!g5F-0!L4(1/.F-D!R.&Z*3!;-)*&.!K/)/4*&.!*Q4/!"X!K=!O!K+)/4*/5.!]!D-!=.&R/2*+.&0/X!KL!O!K+)/4*/5.2!-5'!
L2*.&RA0/2X!Kg!O!K+)/4*/5.2!g&.F&0-5'X!NYg!O!g&.F&0/!N0*(7YhDD/.(/00/X!VSN!O!V&F4*/!1/2!S&DD()5D/2!N0*.-5'!

!
756-+5*,^9,:535<=/3'(=')*+(,2+(,A5='+>=+(,X,-C'><-*('1>, ,



! C>!

EJ; ?("#()"U"$+&'TO.%&#$"ROU($"-.&-,(*"%..%&N-O*&N*+#%*,($"-.&'%&U(&S%*$"U"$+&(,(.$&

LM"R"-$M+*(N"%&N-O*&L(.L%*&'O&#%".&

!
I-!4&45D-*(&0!)&0)/.0+/!4-.!D/2!.+25D*-*2!1/!;-(2-T(D(*+!1/!D-!4.&)+15./!/2*!D(F(*+/!

-5'!4-*(/0*/2!-Q-0*!T+0+;()(+!1J50/!4&0)*(&0!&,&)Q*-(./#!
!
,

Z+, =5*D, 2+, (*<<F(, 2+, -5, A31</2*3+, 2+, (='?*-5='1>, 1.53'+>>+, 5.+<,

A3/(+3.5='1>,2C5*,?1'>(,*>,1.1<L=+,1*,+?63L1>,/=5'=,2+,OOQ,Iddf^PK,25>(,>1=3+,

/=*2+c,,

Z5, (='?*-5='1>, 1.53'+>>+, 5, A+3?'(, 2+, 3+<*+'--'3, 88EipiES, 1.1<L=+(, +=, 2C+>,
.'=3';'+3, OESPpdEdJ, +>, ?1L+>>+, A53, A5='+>=+#! I/2! .+25D*-*2! 2&0*! ./4&.*+2! 1-02! D/!
*-TD/-5!>#!

!

! ,
!1A*-5='1>,&-165-+,

>ldd,

W1?63+,2q1.1<L=+(,3+<*+'--'(,
Y&Q/00/!�L%!

[F(07F-'\!

88Ei8,piES,

["7"9\!

W1?63+,2q1.1<L=+(,.'=3';'/(,
Y&Q/00/!�L%!

[F(07F-'\!

OESP,pdEdJ,

[$7"G\!

a1(+,71=5-+,2+,&1>521=31A@'>+(,IoRK,
Y&Q/00/!�L%!

[F(07F-'\!

JS^J,pH^8,

[$"GG7H>HG\!

a*3/+,2+,$='?*-5='1>,IgK,
Y&Q/00/!�L%!
[F(07F-'\!

88EJ,pJ,
[97$9\!

756-+5*,i,9,"/(*-=5=(,2+,-5,(='?*-5='1>,1.53'+>>+,,

�5-.-0*/! *.&(2! 4-*(/0*/2! [9>k\! &0*! T+0+;()(+! 1J50/! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! ,(-!

50/!,(*.(;()-*(&0!&,&)Q*-(./#!�5-*./!1J/0*./!/DD/2!&0*!+R-D/F/0*!)3&(2(!1/!).Q&4.+2/.,/.!

1/2!/FT.Q&02X!4-.*-R/-0*!-D&.2!D-!)&3&.*/!1J&,&)Q*/2!./)5/(DD(2#!N!*(*./!/')/4*(&00/DX! (D!

0J-!4-2!+*+!.+-D(2+/!1/!,(*.(;()-*(&0!&,&)Q*-(./!)3/E!50/!2/5D/!50/!4-*(/0*/#!U/,-0*!50/!

(01()-*(&0!F-2)5D(0/! )&005/! 1J(0;/.*(D(*+X! D-! )&3&.*/! /0*(A./! 1J&,&)Q*/2! 4.+D/,+2! -! +*+!

F(2/! /0! ;+)&01-*(&0! 2/D&0! D/2! */)30(65/2! 1J:VM:! /*! D/2! /FT.Q&02! &T*/052! &0*! +*+!

).Q&4.+2/.,+2#!I/!1+*-(D!1/2!.+25D*-*2!)&0)/.0-0*!)/2!H!4-*(/0*/2!-Q-0*!T+0+;()(+!1J50/!

).Q&4.+2/.,-*(&0!/FT.Q&00-(./!2&0*!.-44&.*+/2!1-02!D/!*-TD/-5!P#!

N° 

inclusion 
Protocole de stimulation 

ovocytes 

recueillis 

ovocytes 

vitrifiés 

ovocytes mis 
en 

fécondation 

embryons 

obtenus 

embryons 
congelés/ 
vitrifiés 

01-017 Phase folliculaire précoce 25 8 10 8 0 

01-023 Phase folliculaire précoce 13 5 8 1 1 
01-034 Phase lutéale 28 8 7 4 4 
02-032 Phase folliculaire précoce 24 0 17 12 12 

04-010 Phase lutéale 17 9 6 2 0 

&

Moyenne ±ET 

(min-max) 

;1XE&f:X;&

:<>3DE@&

:Xg&fBXF&

:H3I@&

hX:fEXE&

:J3<K@&

0XE&fEX:&

:<3<D@&

BXE&f0X1&

:H3<D@&

756-+5*,U,9,a/=5'-,2+(,3/(*-=5=(,A1*3,-+(,A5='+>=+(,5L5>=,6/>/;'<'/,2q*>+,A3/(+3.5='1>,
+?63L1>>5'3+,



! CP!

EJ;J1 2RN(L$&'O&$]N%&'%&#$"ROU($"-.X&#%U-.&U%&N*-$-L-U%&`&*(.'-RQ#$(*$&a&&
!

I/2! 4-*(/0*/2! T+0+;()(-(/0*! 1J50! 4.&*&)&D/! 1/! 2*(F5D-*(&0! &,-.(/00/! 1/! *Q4/!

m!.-01&F!2*-.*!nX!/0!;&0)*(&0!1/!D-!43-2/!15!)Q)D/!D&.2!1/!D-!)&025D*-*(&0!(0(*(-D/!1/!=YNX!

-;(0! 1/! 0/! 4-2! ./*-.1/.! D/5.! 4.(2/! /0! )3-.R/! )-.)(0&D&R(65/#! I/2! 4-*(/0*/2! +*-(/0*!

)&F4-.-TD/2! /0*./! D/2! ?! R.&54/2! [43-2/! ;&DD()5D-(./! 4.+)&)/d! 43-2/! ;&DD()5D-(./!

*-.1(,/d43-2/!D5*+-D/\!4&5.!*&52!D/2!4-.-FA*./2X!]!DJ/')/4*(&0!15!2*-*5*!F-.(*-DX!)&FF/!

D/!.+25F/!D/!*-TD/-5!9#!
!

, !

"#$%&!

'()) *+,)$*-&!

"-.+(+&!

/012!

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

3$-4*5&!

/06!

"#$%&!

),7.$)&!

/082!

!"

#$%$&'(%)*' )+,-*".(/01%$!2)+,-* !
! ! ! "

9:&!

;(<&==&>

?3!

@;*=A;$BC!

DEFG>H!

@1HAHEC!

DEFD>IF1!

@1HADJC!

D8FI>HFI!

@1IADGC!
3456"

KLM!

;(<&==&>

?3!

@;*=A;$BC!

1DF1>DF6!

@8GF1AD1C!

1EFI>1FH!

@8JFGA1IF8C!

18FG>1F2!

@82F6A12FGC!
3478"

/,)) *N$-&%! =!@OC! 88!@H1C! I!@21FIC! G!@I2C! 349:"

P.)*Q$7$*-&%! =!@OC! 1!@6C! 2!@21FIC! I!@D8C! 34333;"

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

PM3/R!

PSM!

L*B7&!

=!@OC!

=!@OC!

=!@OC!

1I!@G2C!

8!@HC!

E!

6!!@8EEC!

E!

E!

8I!@GHC!

E!

8!@2C!

34=6"

RKT!M!

RKT!MM!

RKT!MMM!

=!@OC!

=!@OC!

=!@OC!

1!@6C!

8E!@D6C!

8H!@IHC!

8!@81FIC!

H!@IEC!

D!@DJFIC!

E!

G!@I2C!

J!@HHC!

349="

U?T!1!%,-&BN-*;.! =!@OC! 2!@1DC! E! J!@HHC! 343="

T"!N(%*7 * V ! =!@OC! 8D!@IEC! 2!@JIC! 6!@IEC! 3488"

T?!N(%*7 * V ! =!@OC! 82!@21C! 2!@JIC! 81!@JIC! 34;9"

TU!4*%%(+*.%! =!@OC! D!@81C! E! H!@1IC! 34>:"

977&*=7&!:$=:)*(==$*-&! =!@OC! H!@8IC! E! 2!@D6C! 3435"

L,7$7*(=!KTP9!+(==,&! =!@OC! 1!@6C! 8!@8DC! 8!@2C! 343;"

?)<$@"AB$%)-@"C@)' )$< !
! ! ! "

9LU!@=:W;SC!

;(<&==&>

?3!

@;*=A;$BC!

HF22>DFG!

@EFIGA8IF6C!

HFHH>1FE!

@8A2F6C!

IFHD>IFH!

@EF6DA11FJC!
345:"

P'9!

;(<&==&>

?3!

@;*=A;$BC!

18FE>8IFI!

@6A62C!

1EFG>GFI!

@8EADIC!

18F2>88F2!

@6ADEC!
345:"

WY:!O!W&1Q!Y-22!:01/'X!VV:!O!V-.)(0&F/!:0;(D*.-0*!1/!%Q4/!i&0!M4+)(;(65/X!VI:!O!V-.)(0&F/!I&T5D-(./!:0;(D*.-0*X!MWK!O!R.-1/!1/!M)-.;;!
WD&&F!K()3-.12&0X!gLK"!O!g5F-0!L4(1/.F-D!R.&Z*3!;-)*&.!K/)/4*&.!*Q4/!"X!K=!O!K+)/4*/5.!]!D-!=.&R/2*+.&0/X!KL!O!K+)/4*/5.2!-5'!
L2*.&RA0/2X!Kg!O!K+)/4*/5.2!g&.F&0-5'X!NYg!O!g&.F&0/!N0*(7YhDD/.(/00/X!VSN!O!V&F4*/!1/2!S&DD()5D/2!N0*.-5'!

756-+5*,O,9,:535<=/3'(=')*+(,2+(,A5='+>=+(,+>,;1><='1>,2*,B31*A+,2+,(='?*-5='1>,



! C9!

W1*(,>+, 3+=31*.1>(,A5(,2C'?A5<=,2*, =LA+,2+, (='?*-5='1>,1.53'+>>+, (*3, -+(,

3/(*-=5=(, 2+, -5, A31</2*3+X! 65/! )/! 2&(*! /0! */.F/! 1/! 0&FT./! 1J&,&)Q*/2! ./)5/(DD(2! &5!

,(*.(;(+2X! 1/! 15.+/! 1/! 2*(F5D-*(&0X! &5! 1/! 1&2/! *&*-D/! 1/! R&0-1&*.&43(0/2! (0b/)*+/#! I/2!

.+25D*-*2!2&0*!.-44&.*+2!1-02!D/!*-TD/-5!B#!

!

! , !@5(+,
41--'<*-5'3+,
!3/<1<+,

!@5(+,
41--'<*-5'3+,
7532'.+,

!@5(+,
-*=/5-+,

A,

W1?63+,2q1.1<L=+(,
3+<*+'--'(,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

%&!

88ESU,piEU,
["7"H\!

'!

88,p^EH,
["7"$\!

()!

8JESO,piES,
["7"9\!

*+',!

W1?63+,2q1.1<L=+(,
.'=3';'/(,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

%%!

OEdO,p^EP,

["7"G\!

'!

UEJH,pdE8,

[$7$G\!

()!

OE^d,pSE8,

["7$C\!

*+,&!

,
a1(+,71=5-+,2+,
&1>521=31A@'>+(,

IoRK,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

%)!

JSJd,pOJi,

[$"GG7C?HG\!

'!

JdUH,p8d^8,

[$>GG7H>HG\!

()!

JSSS,pHJS,

[$"GG7C9GG\!

*+,*!

,
a*3/+,2+,

$='?*-5='1>,IgK,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

%)!

8PEU^,p8EH,

[97$C\!

'!

8PEOH,pJ,

[$G7$9\!

()!

88EPH,p8EU,

[B7$C\!

*+),!

!
756-+5*,H,9,"/(*-=5=(,2+,-5,(='?*-5='1>,1.53'+>>+E,<1?A535'(1>(,2+(,B31*A+(,+>,;1><='1>,2+,-5,

A@5(+,2*,<L<-+,X,-C'>'='5='1>,2+(,=35'=+?+>=(c,

!
!
!

EJ;J; 5+#OU$($#&%.&S-.L$"-.&'O&$]N%&'%&LM"R"-$M+*(N"%&W&<'cO,(.$%&-O&3+-Q<'cO,(.$%&

!
M/D&0! D-! 1+)(2(&0! 1/! DJ&0)&D&R5/X! D-! 4-*(/0*/! 4&5,-(*! T+0+;()(/.! 2&(*! 1J50/!

)3(F(&*3+.-4(/! -1b5,-0*/! 2&(*! 1J50/! )3(F(&*3+.-4(/! 0+&7-1b5,-0*/X! -;(0! 1J-1-4*/.! -5!

F(/5'! D-! 4.(2/! /0! )3-.R/! )-.)(0&D&R(65/! /0! ;&0)*(&0! 1/2! 2(*5-*(&02! (01(,(15/DD/2#! I/2!

)-.-)*+.(2*(65/2!]!DJ(0)D52(&0!2&0*!./4&.*+/2!1-02!D/!*-TD/-5!$G#!!

!

=&5.! )/! 65(! /2*! 1/2! )-.-)*+.(2*(65/2! *5F&.-D/2X! D-! *5F/5.! /'4.(F-(*! 4D52!

;.+65/FF/0*!D/2!.+)/4*/5.2!-5'!&/2*.&RA0/2!1-02!D/!R.&54/!)3(F(&*3+.-4(/!-1b5,-0*/!

[$GGk!,2!>"kX!-$***.\#!V&0)/.0-0*! D/!T(D-0!&,-.(/0! (0(*(-DX! D/!R.&54/!)3(F(&*3+.-4(/!

-1b5,-0*/!T+0+;()(-(*!1J50/!.+2/.,/!&,-.(/00/!(0(*(-D/!4D52!;-,&.-TD/!4&5.!D-!2*(F5D-*(&0!

&,-.(/00/!65/! D/! R.&54/! )3(F(&*3+.-4(/!0+&7-1b5,-0*/! [NYg!F&Q/00/! ["X>"! ,2!HX>GX!

-$*+**&\X!VSN!$HX"!,2!"?X"X!-$*+*(/\#!!
!



! CB!

! ! P#*;*(7#.-$N*&!!! ! ! ! ! ! ! !

/.(A94X,5$=7&!

!

/08D!

P#*;*(7#.-$N*&!

94X,5$=7&!

!

/0DJ!

!"

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

.(/01%$!2)+,-* !
!

! !

""

9:&!
;(<&==&!

@;*=A;$BC!

DEF2!

@1HADGC!

D8F8!

@1HAHEC!
34;5"

KLM!
;(<&==&!

@;*=A;$BC!

11FH!

@8GF1ADEF6C!

11FH!

@82F6AD1C!
34:3"

/,)) *N$-&%! =!@OC! 2!@H2C! 8G!@I8C! 7"

P.)*Q$7$*-&%! =!@OC! E! 8E!@1JC! 343:"

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

PM3/R!

PSM!

L*B7&!

=!@OC!

=!@OC!

=!@OC!

8D!@8EEC!

E!

E!

DI!@GIC!

8!@DC!

8!@DC!

7"

RKT!M!

RKT!MM!

RKT!MMM!

=!@OC!

=!@OC!

=!@OC!

E!

2!@H2C!

J!@IHC!

D!@6C!

8J!@H2C!

8J!@H2C!

345:"

U?T!1!%,-&BN-*;.! =!@OC! I!@D6C! 6!@11C! 34>5"

T"!N(%*7 * V ! =!@OC! 2!@H2C! 18!@IJC! 3498"

T?!N(%*7 * V ! =!@OC! 6!@21C! DJ@8EEC! 34333; "

TU!=.:$7*V%! =!@OC! I!@D6FIC! 88!@1GFJC! 34=9"

TU!4*%%(+*.%! =!@OC! 1!@8IC! I!@8HC! 7"

977&*=7&!:$=:)*(==$*-&! =!@OC! D!@1DC! J!@8GC! 34=7"

L,7$7*(=!KTP9!+(==,&! =!@OC! 8!@6C! D!@6C! 7"

?)<$@"AB$%)-@"C@)' )$< ! !
! ! "

9LU!@=:W;SC!
;(<&==&!

@;*=A;$BC!

1F21!

@EFIGAGFIC!

IF2E!

@EFGEA11FJC!
34338"

P'9!
;(<&==&!

@;*=A;$BC!

8IF1!

@6ADEC!

1DF1!

@6A62C!
34375"

WY:!O!W&1Q!Y-22!:01/'X!VV:!O!V-.)(0&F/!:0;(D*.-0*!1/!%Q4/!i&0!M4+)(;(65/X!VI:!O!V-.)(0&F/!I&T5D-(./!:0;(D*.-0*X!MWK!O!R.-1/!1/!M)-.;;!

WD&&F!K()3-.12&0X!gLK"!O!g5F-0!L4(1/.F-D!R.&Z*3!;-)*&.!K/)/4*&.!*Q4/!"X!K=!O!K+)/4*/5.!]!D-!=.&R/2*+.&0/X!KL!O!K+)/4*/5.2!-5'!

L2*.&RA0/2X!Kg!O!K+)/4*/5.2!g&.F&0-5'![KL!vK=\X!NYg!O!g&.F&0/!N0*(7YhDD/.(/00/X!VSN!O!V&F4*/!1/2!S&DD()5D/2!N0*.-5'#!

,

756-+5*,8P,9,:535<=/3'(=')*+(,2+(,A5='+>=+(,+>,;1><='1>,2*,=LA+,2+,<@'?'1=@/35A'+,



! HG!

W1*(,>+,3+=31*.1>(,A5(,2C'?A5<=,2*,=LA+,2+,<@'?'1=@/35A'+,(*3,-+(,3/(*-=5=(,

2+, -5, A31</2*3+, 2+, (='?*-5='1>, 1.53'+>>+X! )&FF/! D/! F&0*./0*! D/2! .+25D*-*2! 15!

*-TD/-5!25(,-0*!O!

&

! ,
:@'?'1=@/35A'+,
W/1T%2g*.5>=+,

:@'?'1=@/35A'+,
%2g*.5>=+,

A,

W1?63+,2q1.1<L=+(,
3+<*+'--'(,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

B!

8PEdd,piEU,
[C7"C\!

?H!

88EH8,piES,
["7"9\!

*+)0!

W1?63+,2q1.1<L=+(,
.'=3';'/(,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

9!

UEPP,pSEH,

[C7$>\!

?H!

OEiP,pdE^,

[$7"G\!

*+)%!

,
a1(+,71=5-+,2+,

&1>521=31A@'>+(,IoRK,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

$G!

J^US,pOdH,
[$>GG7CHGG\!

?9!

JSid,p8P^J,
[$"GG7H>HG\!

*+(,!

!

,
a*3/+,2+,$='?*-5='1>,

IgK,

#$!

F&Q/00/!�L%!!
[F(07F-'\!

9!

8PEOO,p8Ei,
[$G7$C\!

?$!

88EJi,pJE8,
[97$9\!

*+.)!

,

756-+5*,88,9,3/(*-=5=(,2+,-5,(='?*-5='1>,1.53'+>>+,+>,;1><='1>,2*,B31*A+,2+,<@'?'1=@/35A'+,

!
!

!

EJ;JB =LM%L#&'%&N*-L+'O*%&

!
I/! *-5'! 1J+)3/)! 1/! 4.&)+15./! [-..a*! 1/! 2*(F5D-*(&0! &,-.(/00/! 4&5.! 1+;-5*! 1/!

./).5*/F/0*!;&DD()5D-(./\!+*-(*!1/!$"k![>dHG\#!!I/2!.+25D*-*2!2&0*!./4&.*+2!1-02!D/!*-TD/-5!

$"#!

,

756-+5*,8J,9,75*D,2C533r=,2+,(='?*-5='1>,1.53'+>>+,A1*3,2/;5*=,2+,3+<3*=+?+>=,+=,5>5-L(+,+>,
(1*(TB31*A+(,,+>,;1><='1>,2*,A31=1<1-+,2+,(='?*-5='1>,+=,2*,=LA+,2+,<@'?'1=@/35A'+,

,

, ,

!1A*-5='1>,

B-165-+,

,

>l^P,

!@5(+,

41--'<*-5'3+,

!3/<1<+,

>lJi,

!@5(+,

41--'<*-5'3+,

=532'.+,

>lO,

!@5(+,

Z*=/5-+,

,

>l8i,

.,

:@'?'1=@/35A'+,

W/1T52g*.5>=+,

,

>l8S,

:@'?'1=@/35A'+,

%2g*.5>=+,

,

>lSU,

.,

75*D,

2C/<@+<,2+,

A31</2*3+,

0!

k!

>!

$"k!

"!

PXPk!

$!

$"XHk!

?!

$9X9k!
*+.(!

C!

?$k!

"!

HXCk!
E+EFG,



! H$!

W1*(,>+,3+=31*.1>(,A5(,2C'?A5<=,2*,=LA+,2+,(='?*-5='1>,(*3,-+,=5*D,2C/<@+<,

2+,A31</2*3+#!U/2!-..a*2!1/!2*(F5D-*(&0!4&5.!1+;-5*!1/!./).5*/F/0*!;&DD()5D-(./!+*-(/0*!

./*.&5,+2!1-02!D/2!*.&(2!R.&54/2!2-02!65/!DJ&0!0/!./*.&5,/!4-2!1/!1(;;+./0)/!2(R0(;()-*(,/!

[4qGX>$\#Z+(,533r=(,2+,(='?*-5='1>,A1*3,2/;5*=,2+,3+<3*=+?+>=,;1--'<*-5'3+,/=5'+>=,

A-*(,;3/)*+>=(,25>(,-+,B31*A+,=35'=+?+>=,>/1T52g*.5>=![?$k!1J+)3/)!1/!4.&)+15./!

,/.252!HXCkX!!-$*+*)\#!!!

!
!

i&52! -,&02! -0-DQ2+/2! D/2! 1&00+/2! 1/2! >! 4-*(/0*/2! /0! +)3/)! 1/! 2*(F5D-*(&0#! I/2!

.+25D*-*2!!/0!2&0*!.+25F+2!1-02!D/!*-TD/-5!$?#!!

!
!

N° 
inclusion 

Protocole de 
stimulation 

Type de 
chimiothérapie 

Age Gestité IMC 
Statut 
BRCA 

AMH 
(ng/mL) 

CFA 

01-013 
Phase 

 folliculaire tardive 
Néoadjuvante 24 0 20,3 inconnu 1,0 10 

01-018 Phase lutéale Adjuvante 34 2 23,1 inconnu 2,0 15 

01-019 Phase lutéale Néoadjuvante 39 0 22,2 inconnu 1,3 8 

01-033 Phase lutéale Néoadjuvante 28 1 26,9 inconnu 0,83 9 

01-038 
Phase  

folliculaire 
précoce 

Néoadjuvante 28 2 22,0 inconnu 1,16 10 

01-025&

Phase  

folliculaire 

précoce 

Adjuvante& >D! D! DDLJ! inconnu! <CLE! DA!

!
756-+5*,8S,9,a/=5'-,2+(,3/(*-=5=(,A1*3,-+(,A5='+>=+(,+>,/<@+<,2+,(='?*-5='1>,1.53'+>>+,

!
!

V/2!4-*(/0*/2!+*-(/0*!^R+/2!/0!F&Q/00/!1/!?GX9�HX?!-02#!U/5'!1J/0*./!/DD/2!+*-(/0*!

05DD(4-./2#!I/!2*-*5*!WKVN!+*-(*!(0)&005!)3/E!*&5*/2!)/2!;/FF/2#!
!

=&5.!H!1/!)/2! ;/FF/2X!0&52!./*.&5,&02!50!T(D-0!&,-.(/0! (0(*(-D! D(F(*/X!1+;(0(!4-.!

50/!NYg!o"0RdFI!/*!50!VSN!o$HX!*+F&(02!1J50/!.+2/.,/!&,-.(/00/!/2*(F+/!;-(TD/#!I-!

2*(F5D-*(&0! &,-.(/00/! )3/E! )/2! 4-*(/0*/2! -,-(*! +*+! F/0+/! 2&52! 1/2! 1&2/2! 1/!

R&0-1&*.&43(0/2!/'&RA0/2!-DD-0*!1/!?GG!]!CHG!j:!1/!SMgdb.#!

!

L0! )/! 65(! )&0)/.0/! D-! 2('(AF/! 4-*(/0*/! /0! +)3/)! 1/! 4.&)+15./X! D/! T(D-0! &,-.(/0!

(0(*(-D! ./;D+*-0*! 50/! .+2/.,/! &,-.(/00/! 0&.F-D/! ]! -5RF/0*+/! [NYgq! $HX9! 0RdFI! /*!

VSNq"H\X! D-! 2*(F5D-*(&0! &,-.(/00/! -,-(*! +*+! .+-D(2+/! -,/)! 50/! ;-(TD/! 1&2/! 1/!

R&0-1&*.&43(0/2!b&5.0-D(A./2!]!$HGj:!1/!SMgdb.#!!



! H"!

EJ;JE 9(#&N(*$"LOU"%*#&'%#&N($"%.$%#&RO$+%#&G59<&

!
U-02! 0&*./! +*51/X! C! 4-*(/0*/2! 4.+2/0*/0*! 50/! F5*-*(&0! )&005/! 25.! D/2! RA0/2!

WKVN#!I/2!.+25D*-*2!1+*-(DD+2!1/!)/2!4-*(/0*/2!2&0*!4.+2/0*+2!1-02!D/!*-TD/-5!25(,-0*!O!

!

N° 

inclusion 

Protocole de 

stimulation 

Type de 

chimiothérapie 

Ag

e 

Gestit

é 
AMH 

(ng/mL) 
CFA 

 
Ovocytes 

recueillis 
n= 

 
Ovocytes 

vitrifiés 
n= 

01-034 
Phase 
lutéale 

Néoadjuavnte 25 0 3,8 26 28 8 

03-028 
Phase 

folliculaire 
précoce 

Adjuvante 32 0 2,0 15 3 2 

03-051 
Phase 

folliculaire 
précoce 

Néoadjuavnte 24 1 5,0 21 21 7 

05-030 
Phase 

folliculaire 
tardive 

Néoadjuavnte 30 0 1,0 12 5 5 

,

756-+5*,8d,9,2/=5'-,2+(,3/(*-=5=(,A1*3,-+(,A5='+>=+(,A3/(+>=5>=,*>+,?*=5='1>,_":%,<1>>*+,

!

EJ;J0 =,[.%R%.$#&".'+#"*()U%#&

!
N5)50!L:!-**/0152!1-02!0&*./!+*51/!0J-!+*+!.-44&.*+X!0(!-5)50!L:!R.-,/#!

!

EJB 5+#OU$($#&L-.L%*.(.$&U%#&'+U("#&(,(.$&U%&'+)O$&'%&U(&LM"R"-$M+*(N"%&

!
j0!1/2!&Tb/)*(;2!2/)&01-(./2!1/!0&*./!+*51/!+*-(*!1J+,-D5/.!D/2!1+D-(2!(F4&2+2!4-.!

D-!4.+2/.,-*(&0!1/!;/.*(D(*+#!IJ-0-DQ2/!1/2!1+D-(2!-,-0*!)3(F(&*3+.-4(/!4&.*-(*!25.!D/2!HG!

4-*(/0*/2! (0)D52/2! 1-02! DJ+*51/#! V/2! 4-*(/0*/2! &0*! *&5*/2! T+0+;()(+! 1J50/! 2*(F5D-*(&0!

&,-.(/00/X!/*!1&0)!1J50!1+D-(!D(+!]!D-!4.(2/!/0!)3-.R/!/0!=YN#!I/2!+)3/)2!1/!4.&)+15./X!

1+;(0(2!4-.!50!./).5*/F/0*!;&DD()5D-(./!(025;;(2-0*!./01-0*!D-!4&0)*(&0!&,-.(/00/!(05*(D/X!

0J(0*/.,(/00/0*!65J/0!;(0!1/!2*(F5D-*(&0#!=-.F(!)/2!HG!4-*(/0*/2X!$?!&0*!T+0+;()(+!1J50/!

)3(F(&*3+.-4(/! 1/! *Q4/! 0+&-1b5,-0*/! [">k\! /*! ?P! 1J50/! )3(F(&*3+.-4(/! -1b5,-0*/!

[PCk\#!!

!

!



! H?!

I/! 1+D-(! 0+)/22-(./! ]! D-! .+-D(2-*(&0! 1J50! )Q)D/! 1/! 2*(F5D-*(&0! &,-.(/00/! 4&5.!

4.+2/.,-*(&0!1/!;/.*(D(*+!-,-0*!1/!1+T5*/.!D-!)3(F(&*3+.-4(/!)&../24&01!]!DJ-11(*(&0!1/!

4D52(/5.2!*/F42!O!!

7!1+D-(!/0*./!D-!)&025D*-*(&0!&0)&D&R(65/!(0(*(-D/!/*!D-!)&025D*-*(&0!1/!=YN!

7!1+D-(!-,-0*!D/!1+T5*!1/!D-!2*(F5D-*(&0!&,-.(/00/!

7!15.+/!1/!2*(F5D-*(&0!&,-.(/00/!

7!1+D-(!/0*./!D-!4&0)*(&0!&,-.(/00/!/*!D/!1+T5*!1/!D-!)3(F(&*3+.-4(/!!
!

,
!
,

V3(F(&*3+.-4(/!
i+&N1b5,-0*/!
1$(%!213$(4!

V3(F(&*3+.-4(/!
N1b5,-0*/!
1$))!213$&4!

.,

a#Z%R,aqRWR7R%7RsW,a#,Z%,
:`R0Rs7`#"%!R#,,

I8"#,:$,sW:sTa#_o7,:`R0RsK,

F&Q/00/!�L%!!
[F(07F-'\!

JdE^P,pi,
[$>7?C\,

ddEPS,pJPE^,
[$B7B9\!

E+EEEE!,

U+D-(!V2!(0(*(-D/!
7V2!=YN!

F&Q/00/!�L%!!
[F(07F-'\!

CXC"!�CXP!
[G7$C\!

$>XG>!�$BX"!
[G7>P\!

E+EFH,

U+D-(!V2!=YN!
7!1+T5*!1/!2*(F5D-*(&0!&,-.(/00/!

F&Q/00/!�L%!!
[F(07F-'\!

!
?XHG!�?XB!
[G7$C\!

!

PXH"!�HX?!
[G7""\!

E+EEH,

U5.+/!M*(F5D-*(&0!<,-.(/00/!
F&Q/00/!�L%!!
[F(07F-'\!

$GX99!�$X>!
[$G7$C\!

$$X">!�"X$!
[$G7$9\!

*+.)!

U+D-(!V2!=YN!
7!S(0!1/!2*(F5D-*(&0!&,-.(/00/!

F&Q/00/!�L%!!
[F(07F-'\!

$HXGG!�CXC!
[$G7"C\!

$9X?H!�>X$!
[$G7?H\!

*+(*!

U+D-(!S(0!1/!2*(F5D-*(&0!!
!71+T5*!1/!)3(F(&*3+.-4(/!

F&Q/00/!�L%!!
[F(07F-'\!

PXPH!�?X>!
[C7$H\!

BX"?!�PXH!
[$7"P\!

*+'.!

U+D-(!V2!=YN!
7U+T5*!1/!)3(F(&*3+.-4(/!

F&Q/00/!�L%!!
[F(07F-'\!

"GXG9!�>!
[>7?G\!

"PXBP!�BXH!
[$"7CB\!

E+EI,

U+D-(!)3(.5.R(/!4./F(A./!
!fV2!<0)&!:0(*(-D/!

F&Q/00/!�L%!!
[F(07F-'\!

d!
>XHP!�""X>!
[7?>vPC\!

!

V2!&0)&O!)&025D*-*(&0!-,/)!DJ&0)&D&R5/!F+1()-D!~!L%!O!+)-.*7*Q4/!

756-+5*,8d9,%>5-L(+,2+(,2/-5'(,IgK,5.5>=,-+,2/6*=,2+,-5,<@'?'1=@/35A'+E,<1?A535'(1>,2+(,B31*A+(,
+>,;1><='1>,2*,=LA+,2+,<@'?'1=@/35A'+,I>/1T52g*.5>=+,.+3(*(,52g*.5>=+K,

,

,

#>, <+, )*', <1><+3>+, -+, B31*A+, =35'=+?+>=, W/1%2g*.5>=E, -5, <@'?'1=@/35A'+,

/=5'=,2/6*=/+,+>,,?1L+>>+,JdE^pi,g1*3(,5A3F(,-5,<1>(*-=5='1>,1><1-1B')*+,'>'='5-+#!

V/!1+D-(!/2*!2(R0(;()-*(,/F/0*!4D52!)&5.*!)&F4-.+!]!)/D5(!15!R.&54/!*.-(*/F/0*!-1b5,-0*X!

-,/)! 50/! F&Q/00/! 1/! CC�"GXH! b&5.2! /0*./! D-! )&025D*-*(&0! &0)&D&R(65/! (0(*(-D/! /*! D/!

1+T5*!1/!D-!)3(F(&*3+.-4(/X!-$*+****05!



! HC!

a+*D,A535?F=3+(,1>=,<1>=3'6*/,X,<+==+,2';;/3+><+,('B>';'<5='.+,+>,;5.+*3,2*,

B31*A+, W/1%2g*.5>=,9, -+(, A5='+>=+(, /=5'+>=, 523+((/+(, A-*(, 35A'2+?+>=, X, -5,

<1>(*-=5='1>,2C*3B+><+,2+,!0%,[CXC"!,/.252!$>XG>!b&5.2X!-$*+*)/4,+=, -5,(='?*-5='1>,

1.53'+>>+,'>'='/+,25>(,*>,2/-5',A-*(,<1*3=,[?XH!,/.252!PXH!b&5.2X!-$*+**/4;,

!

I-! 15.+/! 1/! 2*(F5D-*(&0! &,-.(/00/! -(02(! 65/! D/! 1+D-(! 4&0)*(&0d1+T5*! 1/!

)3(F(&*3+.-4(/! +*-(/0*! (1/0*(65/2! 65/! D/2! 4-*(/0*/2! 2&(/0*! /0! 2(*5-*(&0! 1/! *.-(*/F/0*!

-1b5,-0*! &5! 0+&7-1b5,-0*!! [$GXB! ,/.252! $$X?! b&5.2X! -$!*+.)! 6"!PXPH! ,/.252! BX"?! b&5.2X!

-$*+'.\#!

!

V3/E! D/2! 4-*(/0*/2! 15! R.&54/! V3(F(&*3+.-4(/! N1b5,-0*/X! 0&52! 0&52! 2&FF/2!

+R-D/F/0*! (0*+./22+2!-5! *(F(0R!1/! D-! )3(.5.R(/!F-FF-(./!4-.! .-44&.*!-5'!1(;;+./0*/2!

4+.(&1/2! 1/! 4.(2/! /0! )3-.R/! *3+.-4/5*(65/2#! I/! 1+D-(! F&Q/0! /0*./! D-! )&025D*-*(&0!

&0)&D&R(65/! (0(*(-D/!/*! D-!)3(.5.R(/!)-.)(0&D&R(65/!F-FF-(./!+*-(*!1/!>XHP�""X>! b&5.2X!

-,/)! 50! F(0(F5F! 1/! 7?>! b&5.2! [)3(.5.R(/! 4./F(A./\! /*! 50! F-'(F5F! 1/! vPC! b&5.2!

[4-*(/0*/!.+;+.+/!]!50!&0)&D&R5/!1-02!50!4./F(/.!*/F42\#!

!

U-02! )/! R.&54/! *.-(*/F/0*!N1b5,-0*X! ?"k!1/2! 4-*(/0*/2! [Bd"9!1&00+/2!1(24&0(TD/2\!

&0*!1+T5*+!D/5.!4-.)&5.2!*3+.-4/5*(65/!4-.!D-!)3(.5.R(/!F-FF-(./#!!

!

!

!

! &



! HH!

0 72>98>>263&
!

0J1 ?("#()"U"$+&'%&U(&#$"ROU($"-.&-,(*"%..%&N-O*&N*+#%*,($"-.&'%&S%*$"U"$+&(,(.$&

LM"R"-$M+*(N"%&N-O*&L(.L%*&'O&#%".&

0J1J1 9M-"K&'%#&R-U+LOU%#&O$"U"#+%#&N-O*&U(&#$"ROU($"-.&-,(*"%..%&%$&L-RN(*("#-.&'%#&

N*-$-L-U%#&

!
I-!2*(F5D-*(&0!&,-.(/00/!0+)/22(*/!DJ5*(D(2-*(&0!1/!R&0-1&*.&43(0/2!/'&RA0/2!4&5.!

D-!).&(22-0)/! ;&DD()5D-(./X!-22&)(+/!&5!0&0!]!1/2!F&D+)5D/2!-0*(7&/2*.&R+0(65/2!1-02! D/!

)&0*/'*/! 4.+)(2! 1/! D-! 2*(F5D-*(&0! &,-.(/00/! 4&5.! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! )3/E! 1/2!

4-*(/0*/2!4.+2/0*-0*!50!)-0)/.!15!2/(0#!I/2!.+25D*-*2!1/!DJ-0-DQ2/!(0*/.F+1(-(./!1/!0&*./!

+*51/!4(D&*/X!-,/)!50!*-5'!1/!25))A2!1/!99kX!)&0;(.F/0*!D-!;-(2-T(D(*+!1J50/!2*(F5D-*(&0!

&,-.(/00/!/0!5.R/0)/!-,-0*!)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0#!!

!
!

U-02! 50/! 4./F(A./! +*51/X! <c*-Q! /*! -D! [P9\! &0*! 5*(D(2+! 50/! 2*(F5D-*(&0! -5!

%-F&'(;A0/!2/5D!)3/E!$"!4-*(/0*/2!-,/)!)-0)/.!15!2/(0!/0!,5/!1J50/!S:_#!V/2!4-*(/0*/2!

./)/,-(/0*! CG!FRdb! 1/!%-F&'(;A0/! 4/01-0*! H! b&5.2#! L0! DJ-T2/0)/! 1/! ;&DD()5D/! 1/! *-(DD/!

254+.(/5./!]!$G!FF!-4.A2!H!b&5.2!D-!1&2/!1/!%-F&'(;A0/!+*-(*!-5RF/0*+/!]!>GFR!db#!I/2!

.+25D*-*2!1/!)/2!4-*(/0*/2!+*-(/0*!)&F4-.+2!]!)/5'!&T*/052!1-02!50/!4&45D-*(&0!*+F&(0!

1/! S:_! /0! )Q)D/! 0-*5./D#! :D! ./*.&5,-(*! 50! 4D52! R.-01! 0&FT./! 1J&,&)Q*/2! [4qGXG?\! ! /*!

1J/FT.Q&02! 1-02! D/! T.-2! %-F&'(;A0/! 65J/0! )Q)D/! 0-*5./D! O! GX>! /FT.Q&0! ).Q&4.+2/.,+!

4-.! 4-*(/0*/! ,/.252! $X>! /FT.Q&02! -,/)! 2*(F5D-*(&0! 4-.! %-F&'(;A0/[! 4qGXG"\#! I/2!

F/25./2! 1J&/2*.-1(&D+F(/! +*-(/0*! 4D52! +D/,+/2! -,/)!%-F&'(;A0/! 65J/0! )Q)D/! 24&0*-0+#!

I-!1&2/!F&Q/00/!1/!%-F&'(;A0/!5*(D(2+/!1-02!)/**/!+*51/!+*-(*!1/!C9!FRdb#!
!

U-02!50/!2/)&01/!+*51/X!*&5b&5.2!)3/E!1/2!4-*(/0*/2!-**/(0*/!1J50!)-0)/.!15!2/(0X!

<c*-Q![PB\!)&F4-./!)/**/!;&(2!D/2!4/.;&.F-0)/2!1J50/!2*(F5D-*(&0!4-.!O!

7!%NY!O!%-F&'(;A0/![>GFR\!2/5D!!

7!%NY!SMg!O!%-F&'(;A0/![>GFR\!v!SMg!./)&FT(0-0*/!!

7!ISMg!O!I+*.&E&D/![H!FR\!v!SMg!./)&FT(0-0*/!!

IJ-b&5*! 1/! SMg! ./)&FT(0-0*/! -5! %-F&'(;A0/! &5! -5! I+*.&E&D/! 4/.F/*! 1J&T*/0(.!

4D52! 1J&,&)Q*/2! F-*5./2! /*! 1J/FT.Q&02! 65J-,/)! DJ5*(D(2-*(&0! 15! %-F&'(;A0/! 2/5D!O!

0&FT./!1J&,&)Q*/2!F-*5./2!HX9!,/.252!9XH!,/.252!$XH!./24/)*(,/F/0*X!-7*+*0!/*!0&FT./!

1J/FT.Q&02! ).Q&4.+2/.,+2! ?X9! ,/.252! HX?! ,/.252! $X?! ./24/)*(,/F/0*X! -$*+*(5!



! H>!

IJ&/2*.-1(&D+F(/!/2*!2(R0(;()-*(,/F/0*!4D52!+D/,+/!1-02!D/!T.-2!%-F&'(;A0/!v!SMg!.!65/!

1-02!D/2!1/5'!-5*./2X!/*!!4D52!T-22/!1-02!D/!T.-2!I+*.&E&D/!v!SMg.![=()!1JL"!$$9"!1-02!D/!

T.-2!%-F!SMg!!,/.252!C$B!T.-2!%NY!/*!?9G!T.-2!ISMg\#!!!

!

<c*-Q!)&0;(.F/!)/2!.+25D*-*2!25.!D/!I+*.&E&D/!1-02!50/!*.&(2(AF/!+*51/![9G\!O!)3/E!

PB! 4-*(/0*/2! T+0+;()(-0*! 1J50/! 2*(F5D-*(&0! &,-.(/00/! -22&)(-0*! R&0-1&*.&43(0/2! /*!

I+*.&E&D/X!D/!0&FT./!F&Q/0!1J&,&)Q*/2!./)5/(DD(2!-4.A2!4&0)*(&0!+*-(*!1/!$GX?�PXPH!/*!D/!

0&FT./!F&Q/0!1J/FT.Q&0!&5!1J&,&)Q*/2!).Q&4.+2/.,+2!1/!HXBP�CXBP#!

!

U-02!D/!*-TD/-5!$HX!0&52!-,&02!./4.(2! D/2!1&00+/2!1(24&0(TD/2!1-02!D-! D(**+.-*5./!

4&5.! 1/2! 4.&*&)&D/2! 1/! 2*(F5D-*(&0! &,-.(/00/! 2(F(D-(./2! ]! )/D5(! 5*(D(2+! 1-02! DJ+*51/!

=KLMN@L! [4.&*&)&D/! -0*-R&0(2*/! -,/)! -1F(0(2*.-*(&0! )&0)&F(*-0*/! 1J50/! F&D+)5D/!

-0*(&/2*.&R+0(65/\!)3/E!1/2!4-*(/0*/2!-**/(0*/2!1J50!)-0)/.!15!2/(0!/*!T+0+;()(-0*!1J50/!

4.+2/.,-*(&0!1/!;/.*(D(*+X!/*!D/2!-,&02!)&F4-.+/2!]!0&2!.+25D*-*2#!

!
!

!

N5*/5.d!

L*51/!

I+*.&E&D/d!

%-F&'(;A0/!

L;;/)*(;! <,&)Q*/2!

./)5/(DD(2!!!![0\!

LFT.Q&02!

).Q&4.+2/.,+2!
[0\!

<,&)Q*/2!

,(*.(;(+2!!!!!!!!![0\!

U5.+/!1/!

2*(F5D-*(&0!
[b\!

U&2/!*&*-D/!1/!

@&0-1&*.&43(0/2!!
[j:\!

=/./(.-!

![9$\!

I+*.&E&D/! ""G! $"X?![�CXG\! d! d! $GXB![�?XH\! ?HG"![�$?P"\!

<c*-Q!!

[9"\!

I+*.&E&D/! H?! $"XC![�PXG\! d! d! $$XP![�"X?\! $?$P![�HP9\!

Y/(.&Z!!

[9?\!

%-F&'(;A0/! $$! 9X>C![�HX?\! CXB$![�?XC\! d! BX$$![�GXB\! d!

%5.-0!!

[9C\!

I+*.&E&D/! >$! BX$![�HX"\! ?XP![�?X$\! d! d! "?"G![�9BG\!

�(F!!
[9H\!

I+*.&E&D/! $"G! $?X?![�9XC\! >X$![�CXP\! $"X>![�?XH\! d! "GH?![�$"C?\!

<c*-Q!!
[PB\!

%-F&'(;A0/!
I+*.&E&D/!

B!
$$!

>XB![�$X$\!
$"X?![�"XH\!

?X9![�GX9\!
HX?![�GX9\!

d!
d!

9XB![�GX9\!
BX$![�GXH\!

d!
d!

839:;<9! =>?@ABCD#6! 0*! ((+.(!2E.+)4! F! /+)*!2E&+&%4! ((+%!2E%+*4! %)0%!2E,0(4!

,

756-+5*,8^,9,"/(*-=5=(,2+,-5,;5'(56'-'=/,2C*>+,(='?*-5='1>,1.53'+>>+,IA31=1<1-+,5>=5B1>'(=+K,
5((1<'5>=,2+(,5>='T1+(=31BF>+(E,3/(*?/,2+(,21>>/+(,2+,-5,-'==/35=*3+,<@+[,2+(,A5='+>=+(,5==+'>=+(,

2C*>,<5><+3,2*,(+'>,

!

i&2! .+25D*-*2X! /0! 0&FT./! 1J&,&)Q*/2! ./)5/(DD(2! ! /*! ,(*.(;(+2! -4.A2! 50! )Q)D/! 1/!

2*(F5D-*(&0!-22&)(-0*!%-F&'(;A0/!/*! R&0-1&*.&43(0/2X! ./24/)*(,/F/0*!1/!$$X>!�>X?! /*!

9X?! �CXC"X! 2&0*! /0! -))&.1! -,/)! D/2! 1&00+/2! 1/! D-! D(**+.-*5./! 25.! D/! 25b/*X! ,&(./!FaF/!

F/(DD/5.2!65J-**/0152!-,/)!50/!)&72*(F5D-*(&0!-5!%-F&'(;A0/#!!



! HP!

M3-4(.-! /*! -D! [9>\X! 1-02! 50/! ./,5/! 1/! D(**+.-*5./! .+)/0*/X! ./*.&5,/0*! 50/!

F&Q/00/!1/!$$XCH!&,&)Q*/2!./)5/(DD(2!4-.!)Q)D/!1/!2*(F5D-*(&0![-0-DQ2/!1/!9!+*51/2X!"9B!

4-*(/0*/2!-5!*&*-D\#!V/2!.+25D*-*2!2&0*!RD&T-D/F/0*!(1/0*(65/2!]!)/5'!./*.&5,+2!/0!)-2!1/!

4.+2/.,-*(&0!1/!;/.*(D(*+!3&.2!)&0*/'*/!1/!)-0)/.![9>\#!

!

M(!<c*-Q!/*!-D![PB\!&0*!F&0*.+!65/!D/2!.+25D*-*2!/0!*/.F/!1/!0&FT./!1J&,&)Q*/2!

./)5/(DD(2! /*! 1J/FT.Q&02! &T*/052! +*-(/0*! /0! ;-,/5.! 15! I+*.&E&D/X! *&5*! /0! 4/.F/**-0*!

DJ&T*/0*(&0!1/!*-5'!1J&/2*.-1(&D!4D52!;-(TD/2!4/01-0*!D-!2*(F5D-*(&0[C9?!�!"PB!4RdFI!,2!

$C>H! �! >CH! 4RdFIX! 4pGXGG$\X! 1J-5*./2! +65(4/2! )&0*(05/0*! )/4/01-0*! 1J5*(D(2/.! D/!

%-F&'(;A0/! /0! -22&)(-*(&0! -5'! R&0-1&*.&43(0/2X! 0&*-FF/0*! /0! :2.-�D! [9?X9>\#! I/!

%-F&'(;A0/X!)&0*.-(./F/0*!-5!I+*.&E&D/X!4&22A1/!DJNYY!/0!S.-0)/!/*!/0!:2.-�D!)3/E!D/2!

;/FF/2! 0&0! F+0&4-52+/2#! I/2! .+25D*-*2! 4.+D(F(0-(./2! 1/! 0&*./! +*51/! -22&)(-0*! 15!

%-F&'(;A0/! ]! D-! 2*(F5D-*(&0! 4-.! R&0-1&*.&43(0/2! ./*.&5,/0*! 50! 0&FT./! 1J&,&)Q*/2!

./)5/(DD(2! *&5*! ]! ;-(*! 2-*(2;-(2-0*! /*! F/(DD/5.! 65J-**/015X! )-.! 4D52! 4.&)3/! 1/2! *-5'!

&T2/.,+2!-,/)! D/!I+*.&E&D/!1-02! D/2!+*51/2!.+)/0*/2#!=-.!-(DD/5.2X! D/2!1&00+/2!.+)/0*/2!

1/!2+)5.(*+!1J5*(D(2-*(&0!15!I+*.&E&D/!]! D&0R!*/.F/X!-522(!T(/0!/0!*/.F/!1/!25.,(/!2-02!

.+)(1(,/![9H\!65/!1/!1/,/0(.!1/2!/0;-0*2!0+2!-4.A2!4.+2/.,-*(&0!1/!;/.*(D(*+![9P\X!0&52!

-FA0/0*!]!4/02/.!65/!)/**/!F&D+)5D/!1/,.-(*!1&.+0-,-0*!a*./!-5*&.(2+/!1-02!D/!)-1./!1/!

D-!./)3/.)3/!)D(0(65/!/0!&0)&;/.*(D(*+!/0!S.-0)/#!!!

!

N5)50/!+*51/! .-01&F(2+/! 25.! D/! 25b/*!0J-Q-0*! +*+! ./)/02+/X! (D! 0J/'(2*/!4-2! ]! )/!

b&5.! 1/! 4./5,/! 2)(/0*(;(65/! 65/! DJ-22&)(-*(&0! 1J-0*(-.&F-*-2/2! &5! 1/! *-F&'(;A0/! -5!

4.&*&)&D/! 1/! 2*(F5D-*(&0! &,-.(/00/! )D-22(65/! 2&(*! 254+.(/5./! -5! 4.&*&)&D/! 525/D!

5*(D(2-0*!1/2!R&0-1&*.&43(0/2!2/5D/2!65-0*!]!D-!25.,(/!2-02!.+)(1(,/![99\#!!

!

j0/! 0&5,/DD/! -44.&)3/! ,(2-0*! ]! F-(0*/0(.! 1/2! )&0)/0*.-*(&02! 2+.(65/2!

1J/2*.-1(&D!]!1/2!*-5'!43Q2(&D&R(65/2!4/01-0*!D-!2*(F5D-*(&0!;-(2-0*!(0*/.,/0(.!1/!;&.*/2!

1&2/2!1J-0*-R&0(2*/2!1/! D-!@0Kg![-)+*-*/!1/!)+*.&./D('\!/2*!/0!)&5.2!1J+,-D5-*(&0[9B\#!

V/4/01-0*X!-5)50/!2+.(/!0J/2*!-)*5/DD/F/0*!45TD(+/!65-0*!]! DJ/;;()-)(*+!1/!)/!4.&*&)&D/!

iN%<M! ! [iN%5.-D! <,-.(-0! M*(F5D-*(&0\! /*! DJ(0*+.a*! 4-.! .-44&.*! -5'! 2*(F5D-*(&02! -,/)!

-0*(7-.&F-*-2/2#!!

!

! &



! H9!

0J1J; I*-$-L-U%&'%&#$"ROU($"-.&'%&$]N%&`&*(.'-R&#$(*$&a&

!
:D!/2*!1+2&.F-(2!)D-(./F/0*!+*-TD(!65J(D!/2*!4&22(TD/!1/!./)5/(DD(.!1/2!&,&)Q*/2!-4.A2!

50/! 2*(F5D-*(&0! 1/! *Q4/! m!.-01&F! 2*-.*!nX! )J/2*! ]! 1(./! 1+F-..+/! ]! 0J(F4&.*/! 65/D!

F&F/0*!15!)Q)D/X!-,/)!1/2!.+25D*-*2!)&F4-.-TD/2#!i&2!.+25D*-*2!2&0*!/0!-))&.1!-,/)!)/D-X!

-5)50!(F4-)*!15!*Q4/!1/!2*(F5D-*(&0!0J-Q-0*!+*+!F(2!/0!+,(1/0)/!25.!D/2!.+25D*-*2!1/!D-!

4.&)+15./#!U-02! D-! D(**+.-*5./X! 4D52(/5.2! +*51/2! 2/! 2&0*! (0*+./22+/2! ]! )/2! 2*(F5D-*(&02!

.+-D(2+/2!/0!5.R/0)/!/0!)-2!1/!4.+2/.,-*(&0!1/!;/.*(D(*+!-,-0*!*.-(*/F/0*!R&0-1&*&'(65/#!!

!

L0!"GGBX!_&0!�&D;;! /*! -D!&0*!45TD(+X!1-02!50/!+*51/!4.&24/)*(,/!F5D*()/0*.(65/X!

50/! 2+.(/! 1/! CG! 4-*(/0*/2! -,/)! )-0)/.X! 1&0*! $"! &0*! T+0+;()(+! 1J50/! 2*(F5D-*(&0!

&,-.(/00/!1+T5*+/!/0!43-2/! D5*+-D/X!/*!"9!/0!43-2/! ;&DD()5D-(./#!I/!0&FT./!1J&,&)Q*/2!

.+)&D*+2X!1J&,&)Q*/2!F-*5./2!-(02(!65/! D/2!*-5'!1/! ;+)&01-*(&02!+*-(/0*!2(F(D-(./2!1-02!

D/2!"!R.&54/2![PH\#!!

!

V-cF-c!/*!-D![P>\!&0*!/025(*/!)&F4-.+!"!R.&54/2!1/!4-*(/0*/2!2&5;;.-0*!1/!)-0)/.!

-Q-0*! T+0+;()(+! 1J50/! =S! 4-.! 2*(F5D-*(&0#! I/! 4./F(/.! R.&54/! )&F4&.*-(*! B?! 4-*(/0*/2!

)3/E!65(! D-!2*(F5D-*(&0!1+T5*-(*!-5!"AF/! b&5.!15!)Q)D/! [G@#H6#"B@#>I!J">K"\#!I/!2/)&01!

R.&54/!)&F4&.*-(*!?H!4-*(/0*/2!4&5.!D/265/DD/2!D-!2*(F5D-*(&0!+*-(*!(0(*(+/!2&(*!/0!43-2/!

;&DD()5D-(./!*-.1(,/X!2&(*!/0!43-2/!D5*+-D/![K>#L@?!J">K"\#!N5)50/!1(;;+./0)/!2(R0(;()-*(,/!

0J-!+*+!F(2/!/0!+,(1/0)/!/0*./!D/2!1(;;+./0*2!R.&54/2!)&0)/.0-0*!D/!0&FT./!1J&,&)Q*/2!

.+)&D*+2X!D/!0&FT./!1J&,&)Q*/2!F-*5./2!&5!D/!*-5'!1/!;+)&01-*(&0#!

!

L0! "G$>X! _&0! �&D;;! /*! -D! [PP\! &0*! )&0;(.F+! D-! ;-(2-T(D(*+! 1/! D-! 2*(F5D-*(&0!

m!.-01&F72*-.*!n! 25.! 50/! )&3&.*/! .+*.&24/)*(,/! 1/! >9C! 4-*(/0*/2#! I/2! *.&(2! R.&54/2!

+*-(/0*! .+4-.*(2! )&FF/! */D!O!>Bk!1/!4-*(/0*/2! 2*(F5D+/2!/0!43-2/! ;&DD()5D-(./!4.+)&)/X!

$>k!/0!43-2/! ;&DD()5D-(./! *-.1(,/!/*!$Hk!/0!43-2/! D5*+-D/#! I/2! (225/2!1/! 2*(F5D-*(&02!

+*-(/0*! )&F4-.-TD/2! 65/D65/! 2&(*! D-! 43-2/! 1/! 1+T5*! 1/! 2*(F5D-*(&0#! I/2! .+25D*-*2!/0!

*/.F/!1/!0&FT./!1J&,&)Q*/2!./)5/(DD(2!+*-(/0*!FaF/!254+.(/5.2!4&5.!D/2!R.&54/2!43-2/!

;&DD()5D-(./! *-.1(,/! [W\! /*! 43-2/! D5*+-D/! [V\! )&F4-.+2! -5! R.&54/! 43-2/! ;&DD()5D-(./!

4.+)&)/!)D-22(65/![N\!O!$$X>�PXP!&,&)Q*/2!./)5/(DD(2!/0!43-2/!;&DD()5D-(./!4.+)&)/!,/.252!

$?XB�BX$! /*! $?X>�PXB! /0! 43-2/! ;&DD()5D-(./! *-.1(,/! &5! 43-2/! D5*+-D/X! 4qGXGG>#! I/2!



! HB!

.+25D*-*2! /0! */.F/! 1/! 15.+/! 1/! 2*(F5D-*(&0! /*! 1/! 1&2/! *&*-D/! 1/! R&0-1&*.&43(0/2!

(0b/)*+/!+*-(/0*!2(R0(;()-*(,/F/0*!4D52!(F4&.*-0*2!1-02!D/!R.&54/!43-2/!D5*+-D/#!

!

i&2!.+25D*-*2X!-0-DQ2+2!25.!50!+)3-0*(DD&0!4D52! ;-(TD/!1/!4-*(/0*/2X!0/!F&0*./0*!

4-2!1/!1(;;+./0)/!2(R0(;()-*(,/!/0*./!D/2!R.&54/2!/0!;&0)*(&0!15!*Q4/!1/!2*(F5D-*(&0X!65/!

)/!2&(*!/0!*/.F/!1/!0&FT./!1J&,&)Q*/2!./)5/(DD(2!&5!,(*.(;(+2X!1/!15.+/!1/!2*(F5D-*(&0!&5!

1/! 1&2/! *&*-D/! 1/! R&0-1&*.&43(0/2! (0b/)*+/X! /*! 2&0*! 1&0)! /0! -))&.1! -,/)! )/5'! 1/! D-!

D(**+.-*5./#!

0J1JB =LM%L#&'%&N*-L+'O*%&W&(**i$#&'%&#$"ROU($"-.&N-O*&'+S(O$&'%&*%L*O$%R%.$&S-UU"LOU("*%&

!
i&*./!*-5'!1J+)3/)!1/!2*(F5D-*(&0!4&5.!1+;-5*!1/!./).5*/F/0*!;&DD()5D-(./!+*-(*!1/!

$"kX! -D&.2!65/! D/2!1&00+/2!1(24&0(TD/2!1-02! D-! D(**+.-*5./! +,&65/0*!50/!F&Q/00/!1/!

PX9!k![BG\#!!

!

M(!DJ&0!-0-DQ2/!)/2!1&00+/2!/0!2&527R.&54/2X!&0!./*.&5,/!1/2!-..a*2!1/!2*(F5D-*(&0!

4&5.!1+;-5*!1/!./).5*/F/0*!;&DD()5D-(./!1-02!D/2!*.&(2!R.&54/2!/0!;&0)*(&0!15!4.&*&)&D/!

1/! 2*(F5D-*(&0! [43-2/! !;&DD()5D-(./! 4.+)&)/d43-2/! ;&DD()5D-(./! *-.1(,/d43-2/! D5*+-D/\!

2-02! F&0*./.! 1/! 1(;;+./0)/! 2(R0(;()-*(,/O! PXPkX! ,/.252! $"XHk! ,/.252! $9X9k!

./24/)*(,/F/0*X!-$*+.(#!!

!

M(! DJ&0! )&F4-./! F-(0*/0-0*! D/2! *-5'! 1J+)3/)! /0*./! D/2! 4-*(/0*/2! 15! R.&54/!

)3(F(&*3+.-4(/!-1b5,-0*/!/*!)/DD/2!15!R.&54/!)3(F(&*3+.-4(/!0+&-1b5,-0*/X!D/2!.+25D*-*2!

F&0*./0*! -D&.2! 50/! 1(;;+./0)/! 2(R0(;()-*(,/! /0! 1+;-,/5.! 15! R.&54/! *.-(*/F/0*! 0+&7

-1b5,-0*![?$k!1J+)3/)!1/!4.&)+15./!,/.252!HXCkX!!-$*+*)\#!I/2!T(D-02!&,-.(/02!(0(*(-5'!

0J+*-(/0*!4-2!)&F4-.-TD/2!/0*./!)/2!"!4&45D-*(&02X!!-,/)!50/!.+2/.,/!&,-.(/00/!(0(*(-D/!

0/**/F/0*!4D52!;-,&.-TD/!1-02!D/!R.&54/!)3(F(&*3+.-4(/!-1b5,-0*/![NYg!F&Q/00/!"X>"!

,2!HX>GX!-$*+**&!d!VSN!!$HX"!,2!"?X"X!-$*+*(/\X!D-(22-0*!4.+2-R/.!1J/FTD+/!50/!F/(DD/5./!

.+4&02/!]!D-!2*(F5D-*(&0#!

!

I-!1+;(0(*(&0!1/2!F-5,-(2/2! .+4&01/52/2!/*! D/2! .-(2&02!1J-005D-*(&0!1/2! )Q)D/2!

2&0*! .-./F/0*! F/0*(&00+/2! 1-02! D/2! +*51/2! 45TD(+/2X! )/! 65(! 4&5..-(*! /'4D(65/.! D/2!

1(;;+./0)/2!&T2/.,+/2!/0*./!0&2!1&00+/2!/*!)/DD/2!1/!D-!D(**+.-*5./#!

!



! >G!

=-.!-(DD/5.2X!(D!2/FTD/.-(*!65/!D/!)-0)/.!/0!D5(fFaF/!2&(*!50!;-)*/5.!(01+4/01-0*!

1/!;-(TD/!.+4&02/!]!D-!2*(F5D-*(&0!&,-.(/00/![<K!HXC!~!:VBHk!$XG"7"9X"\X!)&FF/!D/!0&*/!

S.(/1D/.!1-02!2-!F+*-7-0-DQ2/![BG\#!:D!-!+*+!25RR+.+!65/!D-!4-*3&D&R(/!F-D(R0/X!15!;-(*!1/!

2&0! 3Q4/.)-*-T&D(2F/! ! -,/)! -5RF/0*-*(&0! 1/2! *-5'! 2+.(65/2! 1J3&.F&0/2! 1/! 2*./22! /*!

4.&15)*(&0!/01&RA0/!1J&4(-)+2X!(015(.-(*!50/!F&(02!T&00/!.+4&02/!&,-.(/00/!)3/E!1/2!

4-*(/0*/2!0-e,/2!1/! *&5*/! )3(F(&*3+.-4(/! [B$XB"\#V/2!3Q4&*3A2/2!43Q2(&4-*3&D&R(65/2!

2/FTD/0*!0+-0F&(02!4/5!4.&T-TD/2!/0!)-2!1/!)-0)/.!15!2/(0!]!50!2*-1/!4.+)&)/#!

0J1JE >].'*-R%&'TM]N%*#$"ROU($"-.&-,(*"%..%&%$&R-'%&'%&'+LU%.LM%R%.$&'%&UT-,OU($"-.&

!
j0! 1/2! 4.(0)(4-5'! .(265/2! 1/! D-! 2*(F5D-*(&0! &,-.(/00/! ./2*/! D/! 2Q01.&F/!

1J3Q4/.2*(F5D-*(&0! [gM<\#! :D! )&02(2*/! /0! 50/! /'*.-,-2-*(&0! 1/! D(65(1/! 4.&,/0-0*! 15!

)&F4-.*(F/0*! ,-2)5D-(./! 65(! 4/5*! 2/! *.-15(./! 4-.! D-! 4.+2/0)/! 1J-2)(*/X! 50/!

3+F&)&0)/0*.-*(&0!/*!50!/'4&2/!]!50!.(265/!*3.&FT&7/FT&D(65/#!!

!

N5)50/!)&F4D()-*(&0!1/!)/!*Q4/!0J-!+*+!./D/,+/!1-02!0&*./!+*51/![G!25.!CC!)Q)D/2\#!

W(/0! 65/! )/*! L:! -(*! +*+! ./)3/.)3+X! (D! 2J-R(*! 4&22(TD/F/0*! 1J50! T(-(2! 1/! ./)5/(D#! I/!

1+)D/0)3/F/0*! 1/! DJ&,5D-*(&0! 1-02! 0&*./! 4.&*&)&D/! +*-(*! .+-D(2+/! 2&52! ;&.F/! 1J50/!

(0b/)*(&0!1J<,(*./DD/!|#!!

!

VD-22(65/F/0*X! DJ-)*(,(*+! Ig! 0+)/22-(./! ]! D-! F-*5.-*(&0! ;&DD()5D-(./! ;(0-D/! /2*!

1&00+/!2&52!;&.F/!1J3V@![<,(*./DD/!|\X!1&0*!(D!-!+*+!F&0*.+!65J/DD/!4&5,-(*X!/0!)-2!1/!

;&.*/! .+4&02/! ]! D-! 2*(F5D-*(&0X! )&02*(*5/.! D/! 4.(F5F! F&,/02! 1/! DJgM<X! )&F4D()-*(&0!

4&*/0*(/DD/F/0*! D+*-D/X! /*! (F4D(65-0*! 50! ./*-.1! ]! D-! 4.(2/! /0! )3-.R/! 5D*+.(/5./! /0!

)3(F(&*3+.-4(/!1-02!0&*./!)&0*/'*/!4D52!4.+)(2![B?\#!U-02!D/2!4.&*&)&D/2!-0*-R&0(2*/2X!(D!

-!+*+!4.&4&2+!1/!1+)D/0)3/.!DJ&,5D-*(&0!4-.!50!-R&0(2*/!1/!D-!@0KgX!(015(2-0*!50!4()!1/!

Ig!/01&RA0/X!!]!D-!4D-)/!1/!DJ3V@![BC\#!K/11Q!/*!-D#![BH\!&0*!4.&4&2+!50!1+)D/0)3/F/0*!

-5! U+)-4/4*QD|! )3/E! 1/2! 4-*(/0*/2! -**/(0*/2! 1/! )-0)/.! 15! 2/(0! /*! T+0+;()(-0*! 1J50/!

4.+2/.,-*(&0! 1/! ;/.*(D(*+! 4-.! 2*(F5D-*(&0! &,-.(/00/#! I/5.2! .+25D*-*2!F&0*./0*! 50! *-5'!

2(R0(;()-*(,/F/0*!4D52!;-(TD/!1JgM<!1-02!D/!R.&54/!1+)-4/4*QD!,/.252!&,(*./DD/!O!"X$k!,2!

$CXCkX! 4qGXG?"#! I/2! *-5'! 1/! F-*5.-*(&0! /*! 1/! ;+)&01-*(&0! &,&)Q*-(./2! +*-(/0*!

+R-D/F/0*!F/(DD/5.2!1-02!D/!R.&54/!@0Kg-X!-(02(!65/!D/!0&FT./!1J/FT.Q&02!)&0R/D+2#!!

!!

! !



! >$!

!

0J; 7+U("#&(,(.$&"."$"($"-.&'%&U(&LM"R"-$M+*(N"%&%$&"RN(L$#&#O*&U(&#O*,"%&

!

0J;J1 =.&#"$O($"-.&'%&9M"R"-$M+*(N"%&<'cO,(.$%&

!

I/2! .+25D*-*2! 1/! =KLMN@L! ./*.&5,/0*! 50/! F&Q/00/! 1/! CC�"GXH! ! b&5.2! -,-0*!

DJ(0(*(-*(&0!15!*.-(*/F/0*!-1b5,-0*X!2&(*!>X?!�"XB!2/F-(0/2#!L0!)&F4-.-(2&0X!D/2!.+25D*-*2!

15!R.&54/!m!0+&7-1b5,-0*!n!2&0*!0/**/F/0*!4D52!)&5.*2!["CXH�>!b&5.2X!-$*+****0\#!!

!

=5(265/! D-! 1(;;+./0)/! *(/0*! /22/0*(/DD/F/0*! -5! 1+D-(! /0*./! D-! )&025D*-*(&0!

&0)&D&R(65/! /*! D-! )&025D*-*(&0! 1/! =YN! (0(*(-D/! [$>X$! ,2! CXC! b&5.2X!-$!*+*)/\X! (D! 2/FTD/!

0+)/22-(./!1J(02(2*/.!25.! DJ(F4&.*-0)/!1J-1./22/.! D/2!4-*(/0*/2! D/!4D52!*y*!4&22(TD/!]!50!

24+)(-D(2*/!1/! D-!F+1/)(0/!1/! D-!./4.&15)*(&0X!-;(0!1/!4.&4&2/.!50/!&4*(&0!/;;()-)/!1/!

4.+2/.,-*(&0! 1/! ;/.*(D(*+! *&5*! /0! ./24/)*-0*! D/2! 1+D-(2! &4*(F-5'! 1J(0(*(-*(&0! 15!

*.-(*/F/0*!-1b5,-0*#!

!

!

L0! 2(*5-*(&0! -1b5,-0*/X! D/! 1+D-(! )D-22(65/F/0*! ./*/05! )&FF/! &4*(F-D! /0*./!

DJ(0*/.,/0*(&0!)3(.5.R()-D/!/*!D-!)3(F(&*3+.-4(/!/2*!1/!C!]!>!2/F-(0/2#!I/!.+;+./0*(/D!1/!

4.(2/!/0!)3-.R/!1/!DJ:0VN!1/!"G$"![B>\X!-4.A2!./,5/!1/!D-!D(**+.-*5./!25.!D/!25b/*X!)&0)D5*!

65/!D-!)3(F(&*3+.-4(/!-1b5,-0*/!1&(*!a*./!1+T5*+/!1-02!D/2!?!F&(2!-4.A2!D-!)3(.5.R(/![$"!

2/F-(0/2\X!-,/)!50!0(,/-5!1/!4./5,/!V#!V/!1+D-(!-!+*+!./*/05!-4.A2!-0-DQ2/!1/2!1&00+/2!

1/! >! +*51/2! [BPf$G"\X! *&5*/2! .+*.&24/)*(,/2! /*! 1&0*! D/2! ).(*A./2! 1/! b5R/F/0*!

3+*+.&RA0/2! ./01-(*! D/5.! )&F4-.-(2&0! 1(;;()(D/#! I/2! .+25D*-*2! 1/! )/2! +*51/2! 2&0*!

.-44&.*+2!1-02!D/!*-TD/-5!$>#!

!

!

!

!

!

!

!



! >"!

"/;/3+><+,

a/-5'(,
/=*2'/(,

I<@'3*3B'+,T,
2/6*=,2+,
:7K,

$*3.'+,B-165-+,X,^,5>(,
$*3.'+,(5>(,

3/<'2'.+,X,^,5>(,
$*3.'+,(5>(,

3/<'2'.+,X,8P,5>(,

:1--+1>',
+=,5-c,
IJPPPK,
,

p!"$!b!,2!r!
"$b!

! ! !

!

=-*(/0*/2!K<7!
[0!q!"">\�!O!

gK!q!GX>!tGXC7GXBu!
-!$!*+*%!

=-*(/0*/2!K<v!
[0!q!$H>"\�!O!

gK!q!GXB!tGX97$X$u!
-!$!*+&!

$@5>>1>,
+=,5-c,
IJPPSK,

p!"$!b!,2!r!
"$b!

9"!k!,2!9C!kX!-!$!#JM! !

%&5*/2!4-*(/0*/2!
[0!q!$$>$\!
PG!k!,2!P"!k!

-!$!#JM!

=-*(/0*/2!K<7!
[0!q!$H$\!O!

>?!k!,2!>"!k!
-!$!#JM!

!

:1-2,+=,5-c,
IJPP^K,

!
!
$7?!2/F#!,2!
C!2/F#!
H!2/F#!
>!f!$?!2/F#!

VYS!)D-22(65/!!
[0!q?H"\�!O!
gK!q!.+;X!
gK!q!GXB!tGXC7$XBu!
gK!q!$XH!tGX97?X$u!
gK!q!$X>!tGX97"XBu!

-!$!#J!

VYS!(X,!!
[0!q!>G>H\�!
gK!q!./;!
gK!q!$XG"!tGXB7
$X$u!
gK!q!GXB!tGX97
$XG$u!
gK!q!$XGG!tGXB7
$X$u!

VLS!!
[0!q$G9C\�!
gK!q!./;!
gK!q!$X"!tGX97$X9u!
gK!q!$XG!tGXP7$XHu!
gK!q!$X"!tGXB7$X9u!

! !

k535,+=,5-c,
IJPPUK,

$7!?!2/F#!,2!
?7>!2/F#!
>7B!2/F#!
�!B!2/F#!

9HXH!k!
9PXP!k!
9CXP!k!
9BXB!k!!
-$#J!

! ! P"XH!k!
P>X$!k!
P"XH!k!

PPX$!k![02\!�!

!

Z1@3'(<@,
+=,5-c,
IJPPiK,

oC!2/F#!,2!
C79!2/F#!
97$"!2/F#!
$"7"C!2/F#!

9?XH!k!t9$79>u!
9HX$!k!t9?79Pu!
99XP!k!t9C7B"u!
P9XC!k!t>G79Hu!!
-!$!*+*()M!

gK![�$",2o!$"2/F\q$X>!t$X"7"X?u!!
-!$!*+**0N!

! P?XB!k!tP$7P>XHu!
P9XP!k!tP>X?7

9GXBu!
9"XC!k!tP>XH7

9>XBu!
>BX?!k!tHBXP7PPu!

-!$!*+**&M!

!

`+3(@?5>,
+=,5-c,
IJPPiK,

p!$!F&(2!,2!
$7"!F&(2!
"7?!F&(2!
�?!F&(2!!
[b5265J]!$"!
F&(2\!

p!$!F&(2!q!./;!
gK!q!$!tGXB7$X$u!
gK!q!$X$!tGX97$XCu!
gK!q!$XH!t$X"7$XPu!
-7*+**(N!

! ! M5.,(/!F-D-1(/!
24+)(;(65/O!
p!$!F&(2!q!./;!

gK!q!GXB!tGX97$X$u!
gK!q!GXB!tGX>7$X"u!
gK!q!$XP!t$X?7"X"uX!

-7*+**(N!

!

Sem. :semaines ; HR :Hazard Ratio [Intervalles de confiance à 95%]; °  test du logrank, * : analyse multivariée;  

RO- : patientes n’exprimant pas les récepteur à l’œstrogène 

!
,

756-+5*,8i,9,R?A5<=,2*,2/-5',2q'>'='5='1>,2+,-5,<@'?'1=@/35A'+,52g*.5>=+,2*,<5><+3,2*,(+'>,>1>,
?/=5(=5=')*+,(*3,-5,(*3.'+E,2C5A3F(,-+,35AA13=,2+,-CR><5,JP8J,

!

!! !

!

!



! >?!

U/2! +*51/2! .+)/0*/2! &0*! -0-DQ2+2! DJ(0;D5/0)/! 15! 1+D-(! 1J(0(*(-*(&0! 1/! D-!

)3(F(&*3+.-4(/!-1b5,-0*/!4&5.!D/2!)-0)/.2!15!2/(0!25.!D-!25.,(/!RD&T-D/!/*!D-!25.,(/!2-02!

.+)(1(,/#! I-! F+*-7-0-DQ2/! 1/! K-43-/D! [$G?\! )&F4-./! D-! 25.,(/! 2/D&0! 1/2! 1+D-(2!

)3(.5.R(/7)3(F(&*3+.-4(/!1/!C!2/F-(0/2![oC!2/F-(0/2!,/.252!C79!2/F-(0/2!,/.252!97$"!

2/F-(0/2\!/*!)&0)D5*!]!50!.(265/!./D-*(;!1/!1+)A2!-5RF/0*+!1/!Hk!]!)3-65/!;&(2!65/!D-!

)3(F(&*3+.-4(/!-1b5,-0*/!/2*!./*-.1+/!1J50/!4+.(&1/!1/!C!2/F-(0/2![KK!$XGC!~! :V!BHk!

[$XG$7$XG9]\#!�5!/*!-D#![$GC\!./*.&5,/0*!50/!1(F(05*(&0!2(R0(;()-*(,/!1/!D-!25.,(/!RD&T-D/!

/*!2-02!.+)(1(,/!/0!)-2!1/!)3(F(&*3+.-4(/!1+T5*+/!4D52!1/!9!2/F-(0/2!-4.A2!D-!)3(.5.R(/#!

:D2!)&F4-.-(/0*!?!R.&54/2!2/D&0!D/!1+D-(!1J(0(*(-*(&0!1/!D-!)3(.5.R(/![oC!2/F-(0/2![0q9P$\!

,/.252! C79! 2/F-(0/2! [0qCC>\! ,/.252! r9! 2/F-(0/2! [0qB$\\#! M(! D/2! .+25D*-*2! /0*./! D/2!

R.&54/2!oC!2/F-(0/2!,/.252!C79!2/F-(0/2!0J+*-(/0*!4-2!2(R0(;()-*(;2X!50!1+D-(!1J(0(*(-*(&0!

1/!D-!)3(F(&*3+.-4(/!r9!2/F-(0/2!+*-(*!-22&)(+!]!50!25.7.(265/!2(R0(;()-*(;!/0!*/.F/!1/!

25.,(/! 2-02! .+)(1(,/! [gK! $X9>!~! :V! BHk[$X$B7"XBG]\! /*! 1/! 25.,(/! RD&T-D/! [gK! "XG"~! :V!

BHk[$X$G7?XP$]\#!!

!

:D!2/FTD/!1&0)!(F4&.*-0*!65/!D-!)3(F(&*3+.-4(/!-1b5,-0*/!2&(*!-1F(0(2*.+/!1-02!

50!1+D-(!1/!F&(02!1/!9!2/F-(0/2X!)&F4-*(TD/!2/D&0!0&2!.+25D*-*2!-,/)!D-!.+-D(2-*(&0!1J50!

)Q)D/!1/!2*(F5D-*(&0!&,-.(/00/!4&5.!4.+2/.,-*(&0!1/!;/.*(D(*+#!

!

!

!

0J;J; =.&#"$O($"-.&'%&LM"R"-$M+*(N"%&3+-Q<'cO,(.$%&

!

I-! 4D54-.*! 1/2! +*51/2! )&0)/.0-0*! D-! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! -,/)! 2*(F5D-*(&0!

&,-.(/00/! /0! )-2! 1/! )-0)/.! 15! 2/(0! 0J(0)D5/0*! 4-2! D/2! 4-*(/0*/2! /0! 2(*5-*(&0! 0+&7

-1b5,-0*/#!L0!/;;/*X!D-!4.&TD+F-*(65/!1J50/!4.(2/!/0!)3-.R/!.-4(1/!/0!)3(F(&*3+.-4(/!2/!

25.-b&5*/! ]! )/DD/!1/! DJ/'4&2(*(&0!]!1/2! *-5'! 254.-743Q2(&D&R(65/2!1J&/2*.-1(&D!1-02!50!

)&0*/'*/!1/!4-*3&D&R(/!3&.F&0&71+4/01-0*/#!

!

W(/0!65/!0&*./!+)3-0*(DD&0!1/!4&45D-*(&0!+*51(+/! 2&(*! D(F(*+!]!$?!4-*(/0*/2X! D/2!

.+25D*-*2!1/!0&*./!+*51/!2&0*!/0R-R/-0*2!O!-,/)!50!1+D-(!F&Q/0!1/!"CXH!�>!b&5.2!-,-0*!D/!

1+T5*! 1/! D-! )3(F(&*3+.-4(/X! D-! 2*(F5D-*(&0! &,-.(/00/! 4&5.! 4.+2/.,-*(&0! 1/! ;/.*(D(*+!



! >C!

2/FTD/! a*./! 50/! &4*(&0! /0,(2-R/-TD/! 2-02! ./4.+2/0*/.! 1/! 4/.*/! 1/! )3-0)/! 4&5.! )/2!

;/FF/2#! I/2! 4-*(/0*/2! &0*! +*+! -1./22+/2! *.A2! .-4(1/F/0*! ]! DJ+65(4/! 1/! =YNX! D-!

2*(F5D-*(&0!&,-.(/00/!-!45!a*./! (0(*(+/!1-02! D/2!9! b&5.2!25(,-0*! D-!)&025D*-*(&0! (0(*(-D/!

-,/)!DJ&0)&D&R5/#!I-!2*(F5D-*(&0!/0!/DD/!FaF/!1/F-01/!50!1+D-(! (0)&F4./22(TD/!1J50/!

1(E-(0/! 1/! b&5.2! -,-0*! D-! 4&0)*(&0X! D-! 4-*(/0*/! +*-0*! -D&.2! 1(24&0(TD/! (FF+1(-*/F/0*!

4&5.!D-!)3(F(&*3+.-4(/!0+&7-1b5,-0*/#!!

! !

! L0! 2(*5-*(&0! 0+&-1b5,-0*/X! D-! Y-*5.-*(&0! :0! _(*.&! &5! D-! ).Q&4.+2/.,-*(&0! 1/!

)&.*/'!&,-.(/0!2&0*!4D52!2&5,/0*!4.&4&2+/2!-5'!4-*(/0*/2!15!;-(*!15!)-.-)*A./!5.R/0*!1/!

D-!)3(F(&*3+.-4(/!-,/)!50/!*5F/5.!D-(22+/!/0!4D-)/#!U-02!50/!+*51/!.+)/0*/X!@.Q0T/.R!

/*!-D#! [P$\!.-44&.*/0*!50!0&FT./!F&Q/0!1J&,&)Q*/2!,(*.(;(+2!-4.A2!Y:_!1/!>XC�GX?!4-.!

4-*(/0*/#!V/2!.+25D*-*2!./2*/0*!(0;+.(/5.2!]!)/5'!-**/0152!-4.A2!2*(F5D-*(&0!&,-.(/00/!/*!

]!)/5'!1/!0&*./!+*51/#!=-.!-(DD/5.2X!4D52(/5.2!-5*/5.2![$GHf$GP\!.-44&.*/0*!1/!F/(DD/5.2!

*-5'! 1/! R.&22/22/2! /*! 1/! 0-(22-0)/2! ,(,-0*/2! -4.A2! 2*(F5D-*(&0! &,-.(/00/! /0!

)&F4-.-(2&0!!]!D-!Y:_#!!

!

M/5D/! DJ+65(4/! 1J<c*-QX! 1-02! 50/! 1/! 2/2! +*51/2X! ;-(*! .+;+./0)/! ]! 1/2! 4-*(/0*/2!

-Q-0*!T+0+;()(+!1J50/!2*(F5D-*(&0!&,-.(/00/X!*5F/5.!/0!4D-)/![9H\#!:D2!Q!.-44&.*/0*!D/2!

.+25D*-*2!/0! */.F/!1/! .+)5../0)/!1/! D-!F-D-1(/X! /*!0/! ./*.&5,/0*!4-2!1/!1(;;+./0)/!/0!

)&F4-.-(2&0!]!D/5.!R.&54/!-1b5,-0*![Pk![$d$C\!,/.252!Ck![Cd$G>\X!4qGXCP\#!I-!25.,(/!

2-02!.+)(1(,/!0J+*-(*!4-2!-;;/)*+/!4-.!D/!2*-*5*!-1b5,-0*!&5!0+&7-1b5,-0*![4qGXCC\#!

!

I-! 2*(F5D-*(&0! &,-.(/00/! -,/)! ,(*.(;()-*(&0! &,&)Q*-(./! /2*! 1&0)! 50/! &4*(&0!

/;;()-)/!1/!4.+2/.,-*(&0!1/!;/.*(D(*+X!4-.;-(*/F/0*!/0,(2-R/-TD/!/0!)-2!1/!)3(F(&*3+.-4(/!

0+&7-1b5,-0*/#!!

!

! &



! >H!

0J;JB 2.$+*i$&'%&;&L]LU%#&'%&#$"ROU($"-.&&

!
!

%&5b&5.2!/0!2(*5-*(&0!-1b5,-0*/X!%5.-0!/*!<c*-Q!&0*!F&0*.+!65J(D!+*-(*!4&22(TD/!

1/! 4.-*(65/.! "! )Q)D/2! 1/! 2*(F5D-*(&02! 25))/22(;2! )3/E! 50/! FaF/! 4-*(/0*/X! -;(0!

1J-F+D(&./.!2/2!)3-0)/2!5D*+.(/5./2!1/!R.&22/22/X!2-02!./*-.1/.!1/!F-0(A./!2(R0(;()-*(,/!

D/!1+D-(!/0*./!D-!)3(.5.R(/!/*!DJ(0(*(-*(&0!1/!D-!)3(F(&*3+.-4(/![9C\#!I/5.!-0-DQ2/X!F/0+/!

)3/E!P9!4-*(/0*/2X!)&F4-.-(*! D/2!.+25D*-*2!/0!*/.F/!1/!0&FT./!1J&,&)Q*/2!./)5/(DD(2!/*!

1J/FT.Q&02!)&0R/D+2X!1/!1+D-(!1J(0(*(-*(&0!1/! D-!)3(F(&*3+.-4(/!-1b5,-0*/!/*!1/!.(265/!

1/! .+)(1(,/#! M&('-0*/71('735(*! 4&5.)/0*! 1/2! 4-*(/0*/2! &0*! T+0+;()(+! 1J50! 2/5D! )Q)D/X! /*!

""k!1/!"! )Q)D/2!1/! 2*(F5D-*(&0#! I/2! .+25D*-*2! 2&0*! /0! ;-,/5.!1J50!4D52! R.-01!0&FT./!

1J&,&)Q*/2! [$>X$! ,2!BX$X! 4!qGXG9\! /*!1J/FT.Q&02! [>XC! ,2!?XPX! 4qGXG"\!1-02! D/! R.&54/!"!

)Q)D/2!,/.252!$!)Q)D/#!I/!1+D-(!F&Q/0!1J(0(*(-*(&0!15! *.-(*/F/0*!-1b5,-0*!+*-(*!1/!>?XP!

b&5.2![BX$!2/F-(0/2\!4&5.!D/!R.&54/!"!,/.252!H9!b&5.2![9X?!2/F-(0/2\!4&5.!D/!R.&54/!$X!2&(*!

50/! )3(F(&*3+.-4(/! 1+T5*+/! /0!F&Q/00/!HXP! b&5.2! 4D52! *y*! /0! )-2! 1/! .+-D(2-*(&0!1J50!

2/5D!)Q)D/!1/!2*(F5D-*(&0!&,-.(/00/![-$*+(/\#!I/2!*-5'!1/!.+)5../0)/!-4.A2!50/!4+.(&1/!

1/!25(,(!1/!H9XH!F&(2!+*-(/0*!2(F(D-(./2!/0*./!D/2!"!R.&54/2#!!

!

!

I/!.+;+./0*(/D!4.(2!/0!)&F4*/!1-02!)/**/!+*51/!/0!*/.F/!1/!1+D-(!1J(0(*(-*(&0!1/!D-!

)3(F(&*3+.-4(/! -1b5,-0*/! +*-(*! 1/! F&(02! 1/! $"! 2/F-(0/2#! V/2! 1+D-(2! 2&0*! 0/**/F/0*!

254+.(/5.2! ]! )/5'! )D-22(65/F/0*! 4.+)&0(2+2! 4-.! D/2! +65(4/2! ;.-0l-(2/2! 1-02! D/! )-1./!

1J50!*.-(*/F/0*!-1b5,-0*!4&5.!D/!)-0)/.!15!2/(0![C!]!>!2/F-(0/2\X!2-02!65/!)/2!1&00+/2!

0/!./4&2/0*!25.!1/2!./)&FF-01-*(&02!&;;()(/DD/2#!!

!

MJ(D!0&52!2/FTD/!1(;;()(D/!1J/0,(2-R/.!D-!.+-D(2-*(&0!1/!"!)Q)D/2!1/!2*(F5D-*(&0!4&5.!

4.+2/.,-*(&0! 1/! ;/.*(D(*+! /0! )-2! 1/! )3(F(&*3+.-4(/! 0+&7-1b5,-0*/X! (D! 4&5..-(*! a*./!

(0*+./22-0*X!-5!,5!1/!)/2!1&00+/2!/*!1/!)/DD/2!1/!0&*./!+*51/X!1J+*51(/.!)/**/!&4*(&0!/0!

2(*5-*(&0! -1b5,-0*/X! *&5*! /0! ./24/)*-0*! 50! 1+D-(! 1/! F&(02! 1/! 9! 2/F-(0/2! /0*./! D-!

)3(.5.R(/! /*! D-! )3(F(&*3+.-4(/#! :D! /2*! 1-02! *&52! D/2! )-2! (F4&.*-0*! 1J(02(2*/.! 25.! D-!

0+)/22(*+! 1J-1./22/.! D/2! 4-*(/0*/2! D/! 4D52! .-4(1/F/0*! 4&22(TD/! -5! F+1/)(0! 1/! D-!

./4.&15)*(&0X!;-)*/5.!1+*/.F(0-0*!1J50!1+D-(!4.+7)3(F(&*3+.-4(/!&4*(F-D#!

!

&



! >>!

0JB H*-##%##%&(N*[#&N*+#%*,($"-.&'%&S%*$"U"$+&N-O*&L(.L%*&'O&#%".&

!
<0!/2*(F/!65/!PGk!1/2!4-*(/0*/2!1/!F&(02!1/!CH!-02!4.(2/2!/0! )3-.R/!4&5.!50!

)-0)/.!15!2/(0!2&53-(*/.&0*!50!/0;-0*!-4.A2!D-!;(0!1/!D/5.!*.-(*/F/0*![$G9\#!W(/0!65J50/!

R.&22/22/!24&0*-0+/!2&(*!*&5*!]!;-(*!4&22(TD/!-4.A2!D-!4.(2/!/0!)3-.R/!1J50!)-0)/.!15!2/(0X!

D/2! */)30(65/2! 1/! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! &0*! +*+! 4.&4&2+/2! 4&5.! 4-DD(/.! -5! .(265/!

1J(0;/.*(D(*+!4&2*!*3+.-4/5*(65/#!!
!

i&52!0J-,&02!4&5.!DJ(02*-0*!-5)50!.+25D*-*!1-02!0&*./!+*51/!65-0*!-5!0&FT./!1/!

R.&22/22/2#!N5!F&F/0*!1/!DJ-0-DQ2/X!0&2!4-*(/0*/2!0J+*-(/0*!4-2!/0)&./!]!"!-02!1/!D-!;(0!

1/! D/5.2! *.-(*/F/0*2X! 1+D-(! F(0(F-D! 65/! 0&52! ./)&FF-01(&02! -,-0*! 5*(D(2-*(&0! 1/2!

R-FA*/2!&5!/FT.Q&02!4.+2/.,+2#!

0JBJ1 4+*($-V+.+L"$+&'%#&$*("$%R%.$#&O$"U"#+#&W&LM"R"-$M+*(N"%^&4(R-K"S[.%^&!+$*-\-U%&

!
W(/0! 65/! D/2!F&D+)5D/2! -0*(7&/2*.&R+0(65/2X! 1&0*! D/! %-F&'(;A0/! /*! D/! I+*.&E&D/X!

2&(/0*!)&0*./7(01(65+/2!4/01-0*!D-!R.&22/22/X! (D!0J/'(2*/!-5)50/!4./5,/!65/!D/5.!52-R/!

4.+7)&0)/4*(&00/D! 45(22/! /0*.-(0/.! 1/! .(265/! *+.-*&RA0/! 4&5.! D/2! /FT.Q&02!O! -5)50!

/;;/*! *+.-*&RA0/! m!./*-.1!n! 24+)(;(65/!0J-! +*+! 1+).(*! 25(*/! ]! D-! 4.(2/!1/! )/2! *.-(*/F/0*2!

[$GB\#!V/!1J-5*-0*!4D52!65/!D/2!/FT.Q&02!-(02(!&T*/052!-4.A2!50/!2*(F5D-*(&0!&,-.(/00/!

4&5.!4.+2/.,-*(&0!1/!;/.*(D(*+!0/!2&0*!b-F-(2!/'4&2+2!-5'!1.&R5/2!(0).(F(0+/2!45(265/!

D-! ;+)&01-*(&0! ]! D(/5! (0! ,(*.&! /*! 65J(D2! 0/! 2/.&0*! 4-2! *.-02;+.+2! ]! D-! 25(*/! 15! )Q)D/! 1/!

2*(F5D-*(&0!2&52!I+*.&E&D/d%-F&'(;A0/![$$GX$$$\#!

!

I/! %-F&'(;A0/! +*-0*! 50! *.-(*/F/0*! *+.-*&RA0/! /0! )-2! 1`/'4&2(*(&0! 50/! ;&(2! D-!

R.&22/22/! )&0l5/! /*! +,&D5*(,/X! 50/! )&0*.-)/4*(&0! /;;()-)/! /2*! &TD(R-*&(./! D/! */F42! 1/!

DJ3&.F&0&*3+.-4(/X!/*!50!1+D-(!1/!"!F&(2!0+)/22-(./!-,-0*!*&5*!1+T5*!1/!R.&22/22/!-4.A2!

-..a*!15!*.-(*/F/0*![$$"\#!!

!

%-*25F(! /*! -D! [$$?\X! /0! "G$PX! 0/! .-44&.*/0*! 4-2! 1J-5RF/0*-*(&0! 15! .(265/! 1/!

F-D;&.F-*(&0! )&0R+0(*-D/! F-b/5./! &5! 1J(225/2! 1/! R.&22/22/! 1+;-,&.-TD/2! 25(*/! ]!

DJ5*(D(2-*(&0! 15! I+*.&E&D/! /0! =YN#! I/5.! -0-DQ2/! 4&.*-(*! 25.! PB"! )Q)D/2! 2*(F5D+2! -,/)!

I+*.&E&D/!)&F4-.+2!]!?$?>!)Q)D/2!*+F&(02#!:D2!./*.&5,/0*!50!.(265/!1/!;-522/27)&5)3/2!

1(F(05+!1-02! D/!R.&54/!I+*.&E&D/! [<K!-b52*+!G#?PX! :V!BHk! [G#?G7G#CP]X!-7!*5**(\/*!50!

.(265/!1/!F-D;&.F-*(&0!)&0R+0(*-D/!2(F(D-(./!/0*./!D/2!"!R.&54/2![)Q)D/!0-*5./D!$#Hk!,2!

I+*.&E&D/!$#BkX!-<KX!$#"CX!:V!BHk!![G#>C7"#CG]!X-!$!*50%\#!!



! >P!

0JBJ; ?%.i$*%&$M+*(N%O$"PO%&%$&'+U("&(,(.$&O.%&(O$-*"#($"-.&'%&V*-##%##%&(N*[#&L(.L%*&

'O&#%".&

!

L0! )/! 65(! )&0)/.0/! D/! 1+D-(! /0*./! D-! ;(0! 1/2! *.-(*/F/0*2! /*! D/! 1+T5*! 1J50/!

R.&22/22/X! D/2! 1&00+/2! 2)(/0*(;(65/2! 2&0*! /0)&./! D(F(*+/2X! /*! 2/! .+;A./0*! 4&5.! DJ(02*-0*!

-5'!.+25D*-*2!1J+*51/2!.+*.&24/)*(,/2#!

!

N4.A2!D-!;(0!15!*.-(*/F/0*!-0*()-0)+./5'X!(D!/2*!R+0+.-D/F/0*!)&02/(DD+!1`-**/01./!

-5!F&(02!>!F&(2!-,-0*!D/!1+T5*!1J50/!R.&22/22/X!4&5.!+,(*/.!D/2!/;;/*2!*+.-*&RA0/2!1/!D-!

)3(F(&*3+.-4(/! [$$CX$$H\#!L0!4.-*(65/!)D(0(65/!)&5.-0*/X! (D!/2*!)&02/(DD+!1`-**/01./!-5!

F&(02!"!-02!-4.A2! D-! ;(0!15!*.-(*/F/0*!-,-0*!1/!1+T5*/.!50/!R.&22/22/!4&5.!4D52(/5.2!

.-(2&02O!!

- D/!*-5'!1/!.+)(1(,/!/2*!4D52!+D/,+!1-02! D/2!"!4./F(A./2!-00+/2!-4.A2! D/!1(-R0&2*()!

[$$>X$$P\!

- !50/!3&.F&0&*3+.-4(/!4/01-0*!-5!F&(02!"7?!-02!-!50! (F4-)*!)&02(1+.-TD/!25.! D-!

25.,(/![">\!

- D/2!1&00+/2!+4(1+F(&D&R(65/2!F&0*./0*!50/!-5RF/0*-*(&0!15!.(265/!1/!)-0)/.!15!

2/(0!-4.A2!D`-))&5)3/F/0*!1/!;-l&0!*.-02(*&(./!/*!]!)&5.*!*/.F/!1-02!D-!4&45D-*(&0!

R+0+.-D/![$$9\!

U-02!2-!F+*-7-0-DQ2/!1/!"G$$X!NE(F!-!F&0*.+X!1-02!50/!-0-DQ2/!/0!2&527R.&54/!

(F4D(65-0*!$9P!/*!?H?!4-*(/0*/2!-Q-0*!1+T5*+!50/!R.&22/22/!./24/)*(,/F/0*!1-02!D/2!>!

]! "C! F&(2! -4.A2! *.-(*/F/0*! &5! -571/D]! 1/! "! -02X! 65/! D/! 1+D-(! /0*./! D/! 1+T5*! 1/! D-!

R.&22/22/!/*!D-!;(0!15!*.-(*/F/0*!0`-,-(*!4-2!1`(0)(1/0)/!25.!D-!25.,(/!RD&T-D/![C$\#!!

!

j0/! +*51/! 4.&24/)*(,/! /2*! -)*5/DD/F/0*! /0! )&5.2X! F/0+/! 4-.! D/! W./-2*!

:0*/.0-*(&0-D! @.&54! -01! i&.*37NF/.()-0! W./-2*! V-0)/.! @.&54! [W:@7iNWV@\! -;(0!

1J+,-D5/.! D-! ;-(2-T(D(*+! /*! D`(F4-)*! 1`50/! (0*/..54*(&0! 4.+)&)/! /*! */F4&.-(./! 1/!

DJ3&.F&0&*3+.-4(/! -1b5,-0*/! /0! ,5/! 1J50/! R.&22/22/! [+*51/! =<M:%:_L! =./R0-0)Q!

<5*)&F/! -01! M-;/*Q! &;! :0*/..54*(0R! %3/.-4Q! ;&.!�&F/0! Z(*3! L01&).(0/! K/24&02(,/!

W./-2*!V-0)/.\#!N5)50/!4./5,/!2)(/0*(;(65/!65`50/! (0*/..54*(&0!1/!*.-(*/F/0*! D(+/!]! D-!!

*/0*-*(,/!1/!R.&22/22/!2&(*!4.+b51()(-TD/!0`/2*!1(24&0(TD/!]!)/!b&5.#!!

!



! >9!

0JBJB H*-##%##%&(N*[#&O$"U"#($"-.&'%#&%R)*]-.#&-O&-,-L]$%#&L*]-QL-.#%*,+#&&

!
I/2!45TD()-*(&02!)&0)/.0-0*! D/2!R.&22/22/2! (225/2!1/! D-!4.+2/.,-*(&0!1/! ;/.*(D(*+!

4-.! 2*(F5D-*(&0! &,-.(/00/! -,-0*! )-0)/.! 2&0*! .+)/0*/2#! I-! 4D54-.*! 1J/0*./7/DD/2!

.-44&.*/0*!D/2!.+25D*-*2!*&52!*Q4/2!1/!)-0)/.!)&0;&0152#!

!

ND,-./E!/*!-DX!/0!"G$>![$$B\X!&0*!.-44&.*+!D/2!.+25D*-*2!1/!D/5.!2+.(/!1/!R.&22/22/!

-4.A2!4.+2/.,-*(&0!1/!;/.*(D(*+!4&5.!)-0)/.!O!?"!/FT.Q&02!*.-02;+.+2!)3/E!""!4-*(/0*/2X!

-,/)! 50! *-5'! 1/! R.&22/22/! 4-.! *.-02;/.*! 1/! C?X9kX! 50! *-5'! 1/! R.&22/22/! )5F5D+! 4-.!

4-*(/0*/!1/!HCXHk!/*!50!*-5'!1/!0-(22-0)/2!,(,-0*/2!1/!""XPk#!:D2!./4./00/0*!+R-D/F/0*!

D/2! 1(;;+./0*/2! 2+.(/2! 45TD(+/2! 1/45(2! "G$G! 65-0*! -5'! R.&22/22/2! &T*/05/2! -4.A2!

4.+2/.,-*(&0!1/!;/.*(D(*+!4&5.!)-0)/.![*-TD/-5!$>\#!
!

%*=+*3,
!5='+>=+(,5L5>=,

6/>/;'<'/,2C*>+,!4,
>l,

!5='+>=+(,
2/('3+*(+(,2C*>+,
3/*='-'(5='1>,2+,

-+*3(,+?63L1>(,1*,
1.1<L=+(,

<3L1A3/(+3./(,
>l,

W1?63+,2+,
=35>(;+3=(,
2C+?63L1>,

,
>l,

R((*+(,2+,B31((+((+,

Y()3--0!6"!>I5!
["G$G\!

[$"G\! "$! C! C!
"!R.&22/22/2!
"!!-))&5)3/F/0*2!]!*/.F/!
[2(0RD/*&02\!

K&T/.*2&0!6"!>I5!
["G$$\!

[$"$\! ?9! $G! $H!
>!R.&22/22/2!
H!-))&5)3/F/0*2!]!*/.F/!!
[C!2(0RD/*&02d$!R+F/DD-(./\!

M-T-*(0(!6"!>I5!
["G$$\!

[$""\! "9! $"! $>!

H!R.&22/22/2!
C!-))&5)3/F/0*2!]!*/.F/!!
["!2(0RD/*&02d"!
R+F/DD-(./2\!

�&302&0!6"!>I5!
["G$?\!

[$"?\! HG! >! C!
C!!R.&22/22/2!
C!-))&5)3/F/0*2!]!*/.F/!!
[?!2(0RD/*&02d$!R+F/DD-(./\!

@-.)(-7_/D-2)&!
6"!>I5!!
["G$?\!

[$"C\! ?CG! C! C!
"!R.&22/22/2!
$!-))&5)3/F/0*2!]!*/.F/!
[2(0RD/*&0\!

Y-.*(0/E!6"!>I5!
["G$C\!

[$"H\! ?HP! $$! $$!
P!R.&22/22/2!
C!-))&5)3/F/0*2!]!*/.F/!
[2(0RD/*&02\!

V-.1&E&!6"!>I5!
["G$H\!

[$">\! >?! "$! "G!

$?!R.&22/22/2!
B!-))&5)3/F/0*2!]!*/.F/!!
[H!2(0RD/*&02dC!
R+F/DD-(./2\!

ND,-./E!6"!>I5!!
["G$>\!

[$$B\! ?G>! ""! ?"!

$C!R.&22/22/2!
>!-))&5)3/F/0*2!]!*/.F/!!
[C!2(0RD/*&02d"!
R+F/DD-(./2\!

!

756-+5*,8U,9,"+.*+,2+,-5,-'==/35=*3+,2+(,B31((+((+(,16=+>*+(,5A3F(,=35>(;+3=,2C+?63L1>,<@+[,-+(,
A5='+>=+(,5L5>=,6/>/;'<'/,2C*>+,A3/(+3.5='1>,2+,;+3='-'=/,5A3F(,<5><+3E,2C5A3F(,%-.53+[,+=,5-c,I88HK,



! >B!

�5/D65/2!+*51/2! )&0)/.0/0*!4D52!4.+)(2+F/0*! D-!4&45D-*(&0!1/!4-*(/0*/2!-Q-0*!

+*+!*.-(*+/2!4&5.!50!)-0)/.!15!2/(0#!L0!"GG9X!NE(F!/*!-D![9G\X!&0*!-0-DQ2+2!D-!2+)5.(*+!1/2!

2*(F5D-*(&02!&,-.(/00/2!1-02!50/!+*51/!-22&)(-0*!15!I+*.&E&D/! -5'!R&0-1&*.&43(0/2#X!

M5.! 50/! 4+.(&1/! F+1(-0/! 1/! 25(,(! 1/! "?XC! F&(2X! (D2! .-44&.*/0*! 1('! 1/F-01/2! 1/!

.+5*(D(2-*(&0!1J/FT.Q&02!).Q&4.+2/.,+2!-4.A2!D-!4.&)+15./!1/!2*(F5D-*(&0X!-Q-0*!4/.F(2!

DJ&T*/0*(&0! 1/! 9! R.&22/22/2! /*! 1/! H! 0-(22-0)/2! 1J/0;-0*! ,(,-0*X! -(02(! 65J50/! R.&22/22/!

24&0*-0+/#! :D2! 0J&0*! &T2/.,+! -5)50! /;;/*! 1+D+*A./! 15! I+*.&E&D/! 25.! D-! 65-D(*+!

/FT.Q&00-(./X!-,-0*!&5!-4.A2!1+)&0R+D-*(&0#!

!

<c*-Q! /*! -D#! [$"P\! &0*! 45TD(+! /0! "G$H! D/5.2! 1&00+/2! )&0)/.0-0*! D/2! (225/2! 1/!

R.&22/22/!-4.A2!4.+2/.,-*(&0!1/!;/.*(D(*+!4-.!2*(F5D-*(&0!&,-.(/00/!-22&)(-0*!I+*.&E&D/!

/*! R&0-1&*.&43(0/2! /0! )-2! 1/! )-0)/.! 15! 2/(0! ! #! M5.! D/2! $?$! 4-*(/0*/2! -Q-0*! T+0+;()(+!

1J50/!=SX!??!1J/0*./7/DD/2!&0*!/5!./)&5.2!]!DJ5*(D(2-*(&0!1/!D/5.2!/FT.Q&02!)&0R/D+2X!25.!

50/!4+.(&1/!1/!CGXC�">!F&(2#!�5-.-0*/!*.-02;/.*2!1J/FT.Q&02!&0*!+*+!.+-D(2+2![$9!1-02!

DJ5*+.52! 1/! D-! 4-*(/0*/X! /*! ""! ,(-! 1/2!FA./2! 4&.*/52/2\#! IJ^R/!F&Q/0!1/2! 4-*(/0*/2! -5!

F&F/0*!15!*.-02;/.*!+*-(*!1/!C$XH�CX?!-02X!-,/)!50/!F+1(-0/!1/!HX"H!-00+/2!-4.A2! D-!

).Q&4.+2/.,-*(&0!/FT.Q&00-(./#!I/!*-5'!F&Q/0!1/!0-(22-0)/!,(,-0*/!4-.!*.-02;/.*!+*-(*!

1/!?9X"k#!V/2!1&00+/2!+*-(/0*!2(F(D-(./2!]!)/DD/2!1/! D-!4&45D-*(&0! (0;/.*(D/!-F+.()-(0/!

15!FaF/!^R/!T+0+;()(-0*!1J50/!4.(2/!/0!)3-.R/!/0!S:_![?9X"!,/.252!CHXGX!-$*+%\#!U('!35(*!

R.&22/22/2![1&0*!2/4*!R+F/DD-(./2\!&0*!4/.F(2!D-!0-(22-0)/!1/!"H!/0;-0*2!,(,-0*2X!)3/E!

65(!0J&0*!+*+!0&*+/2!-5)50/!-0&F-D(/!&5!F-D;&.F-*(&0#!I/2!-5*/5.2!)&0)D5/0*!]!50!*-5'!

1/! 25))A2! 1/! D/5.! 4.&*&)&D/! 1/! 4.+2/.,-*(&0! 1/! ;/.*(D(*+! [1+;(0(! 4-.! D-! 0-(22-0)/! 1J-5!

F&(02! $! /0;-0*! ,(,-0*! 4-.! ;/FF/\! 1/! H$XHk! 4-.! 4-*(/0*/! 1/F-01/52/! 1J50/!

.+5*(D(2-*(&0!1/!2/2!/FT.Q&02!)&0R/D+2#!

&

! &



! PG!

0JE 9(#&N(*$"LOU"%*&'%#&RO$($"-.#&G59<&

!
I/2! F5*-*(&02! WKVN! $! /*! "! ./4.+2/0*/.-(/0*! /0,(.&0! $Gk! 1/2! b/50/2! ;/FF/2!

-**/(0*/2!1J50!)-0)/.!15! 2/(0X!4&45D-*(&0! 252)/4*(TD/!1/!T+0+;()(/.!1J50/!4.+2/.,-*(&0!

1/!;/.*(D(*+#!U-02!0&*./!4&45D-*(&0X!D/!*-5'!1/!F5*-*(&0!)&005!/2*!1/!9k![CdHG\#!!
!

I/2! */)30(65/2!/'(2*-0*/2!252)(*/0*!1/2! (0*/..&R-*(&02!1-02! D/!)&0*/'*/!4-.*()5D(/.!

1/!4-*(/0*/2!4&.*/52/2!1/!F5*-*(&0!WKVN$d"#!M+0+)3-D!/*!-D#!2/!2&0*!(0*+./22+2!]!)/**/!

4.&TD+F-*(65/X! /0! )-2! 1/! )-0)/.! 15! 2/(0! F-(2! +R-D/F/0*! )3/E! D/2! 4-*(/0*/2! F5*+/2!

(01/F0/2![$"9\#!U-02!)/!)&0*/'*/!4.+)(2X!(D!2/FTD/!4D52!4.51/0*!1J+,(*/.!1J-,&(.!./)&5.2!

]!D-!).Q&)&02/.,-*(&0!1/!)&.*/'!&,-.(/0#!L0!/;;/*X!1J50/!4-.*X!D-!1(F(05*(&0!3Q4&*3+*(65/!

1/!D-!.+2/.,/!&,-.(/00/!)3/E!D/2!4-*(/0*/2!O3P;(F%!0/! b52*(;(/!4-2!)/**/!*/)30(65/X!65(!

4/5*!a*./!-22&)(+/!]!50!.(265/!1J-,-0)/!2(R0(;()-*(,/!1/!DJ^R/!1/!D-!F+0&4-52/!/*!1&0)!1/!

4&22(TD/!T-(22/!1/!D-!;+)&01-T(D(*+!/0!)-2!1J&,-.(/)*&F(/#!U/!4D52!)&F4*/!*/05!15!.(265/!

1/! )-0)/.! *5T&7&,-.(/0! )3/E! )/2! 4-*(/0*/2! O3P;(F%X! 50/! R./;;/! 5D*+.(/5./! 15! )&.*/'X!

2/5D/!5*(D(2-*(&0!4&22(TD/!]!)/!b&5.X!0/!4-.-�*!4-2!-1-4*+/#!I-!Y-*5.-*(&0!:0!_(*.&!2/!4&2/!

/0!-D*/.0-*(,/!]!D-!)D-22(65/!F-*5.-*(&0!(0!,(,&!-4.A2!2*(F5D-*(&0X!/0!+,(*-0*!DJ/'4&2(*(&0!

-5'!R&0-1&*.&43(0/2!/'&RA0/2#!!

!

L0!)/!65(!)&0)/.0/! D-! */)30(65/!1/!)3&('!65/!./4.+2/0*/! D-!2*(F5D-*(&0!&,-.(/00/!

4&5.!4.+2/.,-*(&0!1/!;/.*(D(*+X!1/5'!65/2*(&02!+F/.R/0*!)3/E!)/2!4-*(/0*/2X!/0!D(/0!1(./)*!

-,/)!D-!F5*-*(&0O!D-!2524()(&0!1J50/!.+2/.,/!&,-.(/00/!(0(*(-D/!-D*+.+/!/*!D-!65-D(*+!1/!D-!

.+4&02/!&,-.(/00/!]!D-!2*(F5D-*(&0#!!

!

0JEJ1 >O#N"L"-.&'%&*+#%*,%&-,(*"%..%&(U$+*+%&%$&*"#PO%&'T".S%*$"U"$+&

U/2! +*51/2! .+)/0*/2! F/**/0*! /0! -,-0*! D/! ;-(*! 65/! D/2! ;/FF/2! F5*+/2!

4.+2/0*/.-(/0*! 50/! 1(F(05*(&0! 1/! D/5.! .+2/.,/! &,-.(/00/! /*! 50! ^R/! 1/! 25.,/05/! 4D52!

4.+)&)/! 1/! D-! F+0&4-52/#! =-.F(! 0&2! 4-*(/0*/2! F5*+/2X! 1/5'! 4.+2/0*-(/0*! 50! T(D-0!

&,-.(/0!D(F(*/!]!DJ(0)D52(&0![AMH o2ng/mL et un CFA o15)#!

j0/! +*51/! )-27*+F&(0! )-0-1(/00/! [$"B\! -! (0)D52! BG9!;/FF/2! 4&.*/52/2! 1/!

F5*-*(&02!O3P;(F%!-44-.(+/2! ]! BG9!;/FF/2! *+F&(02#! IJ^R/!F&Q/0! 1/! 25.,/05/! 1/! D-!

F+0&4-52/![1+;(0(/!)&FF/!50/!-F+0&..3+/!1J-5!F&(02!50!-0\!+*-(*!2(R0(;()-*(,/F/0*!

(0;+.(/5.!)3/E!D/2!F5*+/2![CBXG!,2!HGX?!-02X!-!q!GXGG$\#!I-!1(;;+./0)/!+*-(*!4.+2/0*/!]!D-!



! P$!

;&(2! /0! )&F4-.-0*! D/2! ;/FF/2! *+F&(02! -5'! ;/FF/2! F5*+/2! O3P;(! [F-(2! 0&0!

2(R0(;()-*(,/\! [CBXB!,2! C9X9X! -!q!GXG>\X! /*! -5'! ;/FF/2! F5*+/2! O3P;%! [HGX9!,2! CBX"X!

-!q!GXGG>\#! U&5E/! ;/FF/2!F5*+/2! [CXP!k\! ;5./0*!F+0&4-52+/2! -,-0*! DJ^R/! 1/! CG!-02X!

)&F4-.+/2!]!"![$XC!k\!1-02! D/!R.&54/!*+F&(0![-!q!GXGC\#!s! DJ^R/!1/!HG!-02X!>$X$!k!1/2!

F5*+/2!O3P;(X! >"XG!k! 1/2! F5*+/2! O3P;%!/*! CPX$!k! 1/2! 0&07F5*+/2! +*-(/0*!

F+0&4-52+/2![-!q!GXGB\#!

I-! 1/.0(A./! +*51/! )-27*+F&(02! 25.! D/! 25b/*X! 45TD(+/! /0! "G$?! [$?G\! X! 0J-! 4-2!

./*.&5,+! )/**/! 1(;;+./0)/#! IJ^R/! ]! D-! F+0&4-52/! 0-*5./DD/! [1+;(0(/! )&FF/! 50/!

-F+0&..3+/! 1J-5! F&(02! 50! -0\! 1/! 9$B!;/FF/2! O3P;(F%!+*-(*! )&F4-.+! ]!

$G"$!-44-./0*+/2! 0&0! 4&.*/52/2#! M/5D/2! $B!k! -,-(/0*! -**/(0*! D-!F+0&4-52/! 0-*5./DD/!

[D/2!-5*./2!0J-Q-0*!4-2!-**/(0*!DJ^R/!1/!D-!F+0&4-52/X!&5!-Q-0*!+*+!)/025.+/2!-5!F&F/0*!

1/!D-!25.,/05/!1J50!)-0)/.X!1J50/!)3(.5.R(/!4.&43QD-)*(65/X!&5!/0!.-(2&0!1/!D-!4.(2/!1J50!

*.-(*/F/0*!3&.F&0-D\#!IJ+*51/!15!.(265/!)5F5D+!1/!F+0&4-52/!4-.!^R/![/0!-44D(65-0*!

50/!-0-DQ2/!1/!25.,(/\!0J-!4-2!./*.&5,+!1/!1(;;+./0)/!2(R0(;()-*(,/!/0*./!D/2!4&.*/52/2!/*!

D/2!0&074&.*/52/2![0(!4&5.!D/2!O3P;(X!H$!-02!,2!H"!-02X!gK!q!$XG>![:VBH!k!q!GXPBf$XCCX!

-!q!GXP\X!0(!4&5.!D/2!O3P;%X!H$!-02!,2!H$!-02X!gK!q!$XG$![:VBH!k!q!GXP?f$XCG!~!-!q!GXB\\#!

I-! *&5*/! 1/.0(A./! +*51/! ;.-0l-(2/! 45TD(+/! 25.! D/! 25b/*! 2/FTD/! FaF/!

4-.-1&'-D/F/0*! 25RR+./.! 50/! F/(DD/5./! ;/.*(D(*+! )3/E! D/2! ;/FF/2! [/*! D/2! 3&FF/2\!

O3P;(F%! [$?$\#! V/**/! +*51/! -! (0)D52! "$>9!;-F(DD/2! [$PPH!;-F(DD/2! 2-02! F5*-*(&0!

(1/0*(;(+/X! "$C!;-F(DD/2! O3P;(X! $>$!;-F(DD/2! O3P;%\! -,/)! B>!?"H!(01(,(152#! U-02! D/2!

;-F(DD/2! -,/)! F5*-*(&0! (1/0*(;(+/X! D-! 4.&4&.*(&0! 1/! ;/FF/2! 2-02! /0;-0*! +*-(*!

2(R0(;()-*(,/F/0*! 4D52! ;-(TD/! [BX$!k! ,/.252! $>XG!kX! -!q!GXGG?\X! /*! D/! 0&FT./! F&Q/0!

1J/0;-0*!2(R0(;()-*(,/F/0*!4D52!(F4&.*-0*![$X9!,/.252!$XHX!-!q!GXGG"\!)3/E!D/2!4&.*/52/2!

1/!F5*-*(&0!4-.!.-44&.*!-5'!-44-./0*+/2!0&0!4&.*/52/2!1-02!)/2!;-F(DD/2#!=-.!.-44&.*!

-5'!0&074&.*/52/2!0&0!-44-./0*+/2X! (225/2!1J-5*./2! ;-F(DD/2X! D-!4.&4&.*(&0!1/!;/FF/2!

2-02!/0;-0*!+*-(*!D]!/0)&./!2(R0(;()-*(,/F/0*!4D52!;-(TD/!4&5.!D/2!4&.*/52/2!1/!F5*-*(&0!

[BX$!k!,/.252!$HXP!kX!-!q!GXGGH\!~!F-(2!(D!0J-!4-2!+*+!./*.&5,+!1/!1(;;+./0)/!2(R0(;()-*(,/!

65-01!-5!0&FT./!1J/0;-0*#!

N(02(X!)/.*-(0/2!+*51/2!1/!65-D(*+!F+*3&1&D&R(65/!1(2)5*-TD/2!&0*!./*.&5,+!50!^R/!

]!D-!F+0&4-52/!4D52!4.+)&)/![65(!4/5*!a*./!50!2(R0/!(01(./)*!*.A2!(F4-.;-(*!1/!.+2/.,/!

&,-.(/00/! 1(F(05+/\! )3/E! D/2! 4-*(/0*/2! 4&.*/52/2! 1/!F5*-*(&0!O3P;(F%#V/2! 1&00+/2!



! P"!

./2*/0*! )&0*.&,/.2+/2X! 1J-5*-0*! 4D52! 65/! 1J-5*./2! +*51/2! .-44&.*-0*! 1/2! .+25D*-*2!

)&0*.-1()*&(./2![C?X$?"\#!!

0JEJ; 5+N-.#%&e&U(&#$"ROU($"-.&-,(*"%..%&

!
N5)50/!1/2!4-*(/0*/2!F5*+/2!1/!0&*./!+*51/!0J-!;-(*!;-)/!]!50!+)3/)!1/!2*(F5D-*(&0X!

T(/0!65/!D/!T(D-0!&,-.(/0!D(F(*/!)3/E!"!1J/0*./7/DD/2!4&5,-(*!;-(./!/0,(2-R/.!50/!.+4&02/!

F&(01./!]!D-!4.&)+15./#!

!

UJ-4.A2! <c*-Q! [$??\X! D-! .+4&02/! &,-.(/00/! /0! )-2! 1/! 2*(F5D-*(&0! 4&5.!

4.+2/.,-*(&0!1/!;/.*(D(*+!2/.-(*!1(F(05+/!/0!)-2!1/!F5*-*(&0!WKVN$![F-(2!4-2!WKVN"\X!

/0! )&F4-.-(2&0! ]! 1/2! 4-*(/0*/2! 0&0! F5*+/2! T+0+;()(-0*! 1/2! FaF/2! 4.&)+15./2! 1/!

2*(F5D-*(&0!&,-.(/00/! -22&)(-0*! SMg! /*! I+*.&E&D/O! .+4&02/! &,-.(/00/! m!;-(TD/!n! )3/E!

??k![Cd$"\!1/2!4-*(/0*/2!15!R.&54/!WKVN!,/.252!?k!["d>9\!1-02!D/!R.&54/!0&0!F5*+/2X!

-$*+*(&#X!0&FT./2!1J&,&)Q*/2!./)5/(DD(2!O!PXC!,2!$"XCX!-$*+*%05!!

!

IJ+65(4/! 1/! M3-4(.-! /*! Y/(.&Z! [9>\! 2J/2*! (0*+./22+/! /DD/7-522(! ]! )/**/!

4.&TD+F-*(65/! 1/! D-! .+4&02/! &,-.(/00/! ]! D-! 2*(F5D-*(&0! )3/E! 1/2! 4-*(/0*/2! F5*+/2!

WKVN#! M5.! 50/! 4+.(&1/! 1/! $G! -02X! PG! 4-*(/0*/2! &0*! T+0+;()(+! 1J50/! 4.&)+15./! 1/!

4.+2/.,-*(&0!1/!;/.*(D(*+!4-.!2*(F5D-*(&0!&,-.(/00/!-,-0*!)3(F(&*3+.-4(/!4&5.!)-0)/.!15!

2/(0#!=-.F(!)/2!;/FF/2X!"G!4-*(/0*/2!["9X>k\!4.+2/0*-(/0*!50/!F5*-*(&0!1+D+*A./!1-02!

D/2!RA0/2!WKVN#!I-!F5*-*(&0!0J+*-(*!4-2!./*.&5,+/!)3/E!?>!4-*(/0*/2![H$XCk\X!/*!D/!2*-*5*!

+*-(*! (0)&005!,(2!]!,(2!1J50/! */DD/!F5*-*(&0!)3/E! D/2!$C!-5*./2!4-*(/0*/2! ["k\#!I-! 25.7
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jMNu#!W5DD!V-0)/.![=-.(2\#!b-0,!"G$G~BP[$\OCP!HC#!!

!
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!
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M*.-2T&5.R! Z(*3! D(*/.-*5./! ./,(/Zu#! @Q0+)&D&R(/! <T2*+*.(65/! S/.*(D#! -&�*!
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4&45D-*(&0!T-2/1!2*51Q#!WY�#!"P!b-0,!"GGP~??C[PH9>\O$BC#!!
!
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!
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!
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"GGB~"G[>\OHG?!P#!!
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C>P?7G8H!
!

">#!! L-.DQ! W./-2*! V-0)/.! %.(-D(2*2J! V&DD-T&.-*(,/! @.&54! [LWV%V@\#! L;;/)*2! &;!
)3/F&*3/.-4Q!-01!3&.F&0-D!*3/.-4Q!;&.!/-.DQ!T./-2*!)-0)/.!&0!./)5../0)/!-01!$H7Q/-.!
25.,(,-DO! -0! &,/.,(/Z! &;! *3/! .-01&F(2/1! *.(-D2#! I-0)/*! I&01! L0RD#! $C! F-(!
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!

"P#!! U-,(/2!VX!=-0!gX!@&1Z(0!�X!@.-Q!KX!N..(-R-1-!KX!K-(0-!_X!/*!-D#!I&0R7*/.F!/;;/)*2!&;!
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&/2*.&R/0! ./)/4*&.74&2(*(,/! T./-2*! )-0)/.O! N%INMX! -! .-01&F(2/1! *.(-D#! I-0)/*#! B!F-.2!
"G$?~?9$[B9>B\O9GH#!!

!
"9#!! W.&/cF-02! S�X! M&5D/2!YKX! S-52/.! WV#! <,-.(-0! NR(0RO!Y/)3-0(2F2! -01! VD(0()-D!
V&02/65/0)/2#!L01&).!K/,#!$>!1+)!"GG9~?G[H\OC>H!B?#!!
!

"B#!! %2/4/D(1(2! MX! U/,./c/.! SX! U/F//2*/./! :X! SD-3-5*! NX! @/.,Q! VX! L0RD/.*! �#! M*-TD/!
2/.5F!D/,/D2!&;!-0*(7YhDD/.(-0!3&.F&0/!15.(0R!*3/!F/02*.5-D!)Q)D/O!-!4.&24/)*(,/!2*51Q!
(0!0&.F&7&,5D-*&.Q!Z&F/0#!g5F!K/4.&1!<';!L0RD#!b5(DD!"GGP~""[P\O$9?P!CG#!!

!

?G#!! U/4F-00!YX!L(bc/F-02!Y�VX!W.&/.!MIX!M)3/;;/.!@�X!,-0!K&&(b!:!-#!�X!I-,/0!�MLX!/*!-D#!
U&/2!-0*(7YhDD/.(-0!3&.F&0/!4./1()*!F/0&4-52/!(0!*3/!R/0/.-D!4&45D-*(&0�!K/25D*2!&;!-!
4.&24/)*(,/!&0R&(0R!)&3&.*!2*51Q#!g5F!K/4.&1!<';!L0RD#!b5(DD!"G$>~?$[P\O$HPB!9P#!!
!

?$#!! U/! _/*! NX! I-,/0! �MLX! 1/! �&0R! SgX! %3/FF/0! N=iX! S-52/.! WV�Y#! N0*(FhDD/.(-0!

3&.F&0/! 2/.5F! D/,/D2O! -! 45*-*(,/! F-.c/.! ;&.! &,-.(-0! -R(0R#! S/.*(D! M*/.(D#! ;+,.!
"GG"~PP["\O?HP!>"#!!

!
?"#!! Y5**5c.(230-!MX!Y)@-..(RD/!gX!�-c(F!KX!�3-15F!:X!K-0(/.(!UYX!M/.3-D!=#!N0*.-D!

;&DD()D/!)&50*X!-0*(7F5DD/.(-0!3&.F&0/!-01!(03(T(0!WO!4./1()*&.2!&;!&,-.(-0!./24&02/!(0!
-22(2*/1! ./4.&15)*(,/! */)30&D&RQ�! W�<@! :0*! �! <T2*/*! @Q0-/)&D#! &)*!
"GGH~$$"[$G\O$?9C!BG#!!
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??#!! ,-0!K&&(b!:N�X!W.&/cF-02!S�YX!M)3/;;/.!@�X!I&&F-0!V�iX!g-TT/F-!�USX!1/!�&0R!
SgX!/*!-D#!M/.5F!-0*(F5DD/.(-0!3&.F&0/!D/,/D2!T/2*!./;D/)*!*3/!./4.&15)*(,/!1/)D(0/!Z(*3!

-R/! (0! 0&.F-D! Z&F/0! Z(*3! 4.&,/0! ;/.*(D(*QO! -! D&0R(*51(0-D! 2*51Q#! S/.*(D! M*/.(D#! -,.!
"GGH~9?[C\OBPB!9P#!!

!
?C#!! S(l()(&RD5!VX!�5*D5!%X!W-RD-F!LX!W-c-)-c!�#!L-.DQ!;&DD()5D-.!-0*(FhDD/.(-0!3&.F&0/!
-2!-0!(01()-*&.!&;!&,-.(-0!./2/.,/#!S/.*(D!M*/.(D#!F-.2!"GG>~9H[?\OHB"!>#!!

!
?H#!! N01/.2&0!KNX!%3/FF/0!N=iX!ND7�-3*-0(!NX!@.&&F/!i=X!V-F/.&0!UN#!%3/!/;;/)*2!
&;! )3/F&*3/.-4Q!-01! D&0R7*/.F!R&0-1&*.&43(0!2544./22(&0!&0! *3/!&,-.(-0!./2/.,/! (0!

4./F/0&4-52-D! Z&F/0! Z(*3! T./-2*! )-0)/.#! g5F! K/4.&1! <';! L0RD#! &)*!
"GG>~"$[$G\O"H9?!B"#!!

!

?>#!! �5! WX! U&5RD-2! iX! S/.(0! Y�X! i-c351-! @MX! V./Z! �X! I&T&! KNX! /*! -D#! V3-0R/2! (0!
F-.c/.2!&;!&,-.(-0!./2/.,/!-01!/01&).(0/!;50)*(&0!(0!Q&50R!Z&F/0!Z(*3!T./-2*!)-0)/.!
501/.R&(0R!-1b5,-0*!)3/F&*3/.-4Q#!V-0)/.#!$!F-(!"G$G~$$>[B\O"GBB!$GH#!!

!

?P#!! M5!g:X!M-FF/D!YUX!@.//0!�X!_/D1/.2!IX!M*-0c(/Z()E!VX!Y-*.&!�X!/*!-D#!N0*(F5DD/.(-0!
3&.F&0/!-01!(03(T(0!W!-./!3&.F&0/!F/-25./2!&;!&,-.(-0!;50)*(&0!(0!D-*/!./4.&15)*(,/7
-R/1!T./-2*!)-0)/.!25.,(,&.2#!V-0)/.#!$!;+,.!"G$G~$$>[?\OHB"!B#!!

!

?9#!! =-.*.(1R/!NgX!K511Q!��X!@/DT/.!MX!M)3-4(.-!IX!NT52(/;!YX!Y/Q/.!YX!/*!-D#!<,-.(-0!
./2/.,/! (0! Z&F/0! Z3&! ./F-(0! 4./F/0&4-52-D! -;*/.! )3/F&*3/.-4Q! ;&.! /-.DQ! 2*-R/!
T./-2*!)-0)/.#!S/.*(D!M*/.(D#!b5(DD!"G$G~BC["\O>?9!CC#!!

!

?B#!! g-FQ! N7MX! =&.)3/.! KX! L2c/0-E(! MX! V5,(/.! VX! @(-))3/**(! MX! V&522Q! SX! /*! -D#! N0*(7
YhDD/.(-0! 3&.F&0/! (0! T./-2*! )-0)/.! 4-*(/0*2! *./-*/1! Z(*3! )3/F&*3/.-4QO! -!
./*.&24/)*(,/! /,-D5-*(&0! &;! 25T2/65/0*! 4./R0-0)(/2#! K/4.&1! W(&F/1! <0D(0/#! F-.2!
"G$>~?"[?\O"BB!?GP#!!

!
CG#!! M)3/;;/.! @�X! W.&/cF-02! S�X! U&.D-01!YX! g-TT/F-! �UX! I&&F-0! V�X! */! _/D1/! LK#!
N0*.-D!;&DD()D/!)&50*2!TQ!*.-02,-R(0-D!5D*.-2&0&R.-43Q!-./!./D-*/1!*&!-R/!(0!Z&F/0!Z(*3!
4.&,/0!0-*5.-D!;/.*(D(*Q#!S/.*(D!M*/.(D#!0&,!$BBB~P"[H\O9CH!H$#!!

!
C$#!! NE(F! gNX! M-0*&.&! IX! =-,D(1(2! iX! @/DT/.! MX! �.&F-0! iX! NE(F! gX! /*! -D#! M-;/*Q! &;!

4./R0-0)Q!;&DD&Z(0R!T./-2*!)-0)/.!1(-R0&2(2O!-!F/*-7-0-DQ2(2!&;!$C!2*51(/2#!L5.!�!V-0)/.!
<';!L0RD!$BBG#!b-0,!"G$$~CP[$\OPC!9?#!!

!
C"#!! NE(F! gNX! �.&F-0! iX! =-/2F-02! YX! @/DT/.! MX! K&*F/02E! iX! NF/Q/! IX! /*! -D#!

=.&R0&2*()! (F4-)*! &;! 4./R0-0)Q! -;*/.! T./-2*! )-0)/.! -))&.1(0R! *&! /2*.&R/0! ./)/4*&.!
2*-*52O! -!F5D*()/0*/.! ./*.&24/)*(,/! 2*51Q#! �! VD(0!<0)&D!<;;! �! NF!M&)! VD(0!<0)&D#! $! b-0,!
"G$?~?$[$\OP?!B#!!



! PB!

C?#!! _-D/0*(0(! NX! I5T(02c(! �X! WQ.2c(! %X! @3-1(.(-0! =X! Y&DD/.! =X! IQ0)3! g%X! /*! -D#! %3/!
(F4-)*!&;!4./R0-0)Q!&0!T./-2*!)-0)/.!25.,(,-D!(0!Z&F/0!Z3&!)-..Q!-!WKVN$!&.!WKVN"!
F5*-*(&0#!W./-2*!V-0)/.!K/2!%./-*#!0&,!"G$?~$C"[$\O$PP!9H#!!

!
CC#!! �.&F-0! iX! �/02/0! Y7WX! �&3D;-3.*! �X! LbD/.*2/0! WX! U-0(23! W./-2*! V-0)/.!
V&&4/.-*(,/! @.&54#! =./R0-0)Q! -;*/.! *./-*F/0*! &;! T./-2*! )-0)/.77-! 4&45D-*(&07T-2/1!
2*51Q!&0!T/3-D;! &;!U-0(23!W./-2*!V-0)/.!V&&4/.-*(,/!@.&54#!N)*-!<0)&D! M*&)c3!MZ/1#!
"GG9~CP[C\OHCH!B#!!

!
CH#!! N2E*-D&2!MX!@-00!=gX!g-Q/2!Y�X!i&00!IX!W/-F!VNX!U-(!�X!/*!-D#!@/0/!/'4./22(&0!

4-**/.02! (0! *3/! 35F-0! T./-2*! -;*/.! 4./R0-0)Q#! V-0)/.! =./,! K/2! =3(D-! =-#! F-.2!
"G$G~?[?\O?G$!$$#!!

!

C>#!! I&./0!N�X!Y-0R5!=WX!W/)c!IiX!W./00-0!IX!Y-R1-D(02c(!N�X! =-.*.(1R/!NgX! /*! -D#!
S/.*(D(*Q!=./2/.,-*(&0! ;&.!=-*(/0*2!�(*3!V-0)/.O!NF/.()-0!M&)(/*Q!&;!VD(0()-D!<0)&D&RQ!
VD(0()-D!=.-)*()/!@5(1/D(0/!j41-*/#!�!VD(0!<0)&D#!P!b-0,!"G$?~?$[$B\O"HGG!$G#!!

!

CP#!! K&T/.*2!�X!K&00!KX!%-DD&0!iX!g&DE/.!g#!S/.*(D(*Q!4./2/.,-*(&0!(0!./4.&15)*(,/7-R/!
Z&F/0!;-)(0R!R&0-1&*&'()!*./-*F/0*2#!V5..!<0)&D#!-&�*!"G$H~""[C\O/"BC!?GC#!!

!
C9#!! �D/F4! �KX!�(F!MM#! S/.*(D(*Q! 4./2/.,-*(&0! (0! Q&50R!Z&F/0!Z(*3!T./-2*! )-0)/.#! �!
N22(2*!K/4.&1!@/0/*#!"G$"~"B[>\OC>B!P"#!!

!

CB#!! W+0-.1! �X! V-D,&! �X! V&F*/*!YX! W/0&(*! NX! M(;/.! VX! @.Q0T/.R!Y#! =.+2/.,-*(&0! 1/! D-!
;/.*(D(*+! )3/E! D-! ;/FF/! /0! ^R/! 1/! 4.&).+/.!O! (01()-*(&02! /*! 2*.-*+R(/2#! �! @Q0+)&D&R(/!
<T2*+*.(65/!W(&D!K/4.&1#!F-(!"G$>~CH[H\OC"C!CC#!!

!

HG#!! U&00/E! �X!U&DF-02!Y7YX!=/DD()/.!NX!U(-E7@-.)(-!VX! M-0)3/E!M/..-0&!YX! M)3F(1*!
�%X! /*! -D#! K/2*&.-*(&0! &;! &,-.(-0! -)*(,(*Q! -01! 4./R0-0)Q! -;*/.! *.-024D-0*-*(&0! &;!
).Q&4./2/.,/1!&,-.(-0!*(225/O!-!./,(/Z!&;!>G!)-2/2!&;!./(F4D-0*-*(&0#!S/.*(D!M*/.(D#!F-(!
"G$?~BB[>\O$HG?!$?#!!

!
H$#!! N*-Q-!�X!K-&!I_X!I-Z./0)/!LX!�(FF/D!K#!I5*/(0(E(0R!3&.F&0/7./D/-2(0R!3&.F&0/!

-R&0(2*! (03(T(*2! )Q)D&43&243-F(1/7(015)/1! &,-.(-0! ;&DD()5D-.! 1/4D/*(&0! (0! .3/252!
F&0c/Q2#!W(&D!K/4.&1#!;+,.!$BBH~H"["\O?>H!P"#!!

!
H"#!! Y503&E! KKX! =/./(.-! NIX! M-22/! NUX! /*! -D#! @&0-1&*.&4(07./D/-2(0R! 3&.F&0/!
-R&0(2*2! ;&.! &,-.(-0! ;50)*(&0! 4./2/.,-*(&0! (0! 4./F/0&4-52-D! Z&F/0! 501/.R&(0R!
)3/F&*3/.-4Q! ;&.! /-.DQ72*-R/! T./-2*! )-0)/.O! N! 2Q2*/F-*()! ./,(/Z! -01! F/*-7-0-DQ2(2#!
�NYN!<0)&D#!$!b-0,!"G$>~"[$\O>H!P?#!!

!

!



! 9G!

H?#!! <c*-Q!�X!M�0F/E/.!YX!<c*/F!<X!S&'!�X!LF&02!@X!W-0R!g#!NT2/0)/!&;!)&0)D52(,/!
/,(1/0)/! ;&.! *3/! 2-;/*Q! -01! /;;()-)Q! &;! R&0-1&*.&4(07./D/-2(0R! 3&.F&0/! -0-D&R5/!

*./-*F/0*!(0!4.&*/)*(0R!-R-(02*!)3/F&*3/.-4Q7(015)/1!R&0-1-D! (0b5.Q#!%3/!<0)&D&R(2*#!
2/4*!"GGP~$"[B\O$GHH!>>#!!

!
HC#!! <c*-Q! �X! �-.D(c-Q-! @#! <,-.(-0! ;50)*(&0! -;*/.! *.-024D-0*-*(&0! &;! ;.&E/0X! T-0c/1!
-5*&D&R&52!&,-.(-0!*(225/#!i!L0RD!�!Y/1#!""!b5(0!"GGG~?C"["H\O$B$B#!!
!

HH#!! <c*-Q! �X! W5Q5c! LX! _//)c! IX! �-0(0&,()! iX! �5! �X! %-c/5)3(! %X! /*! -D#! LFT.Q&!
1/,/D&4F/0*!-;*/.!3/*/.&*&4()!*.-024D-0*-*(&0!&;!).Q&4./2/.,/1!&,-.(-0!*(225/#!I-0)/*!
I&01!L0RD#!$?!F-.2!"GGC~?>?[BC$"\O9?P!CG#!!

!

H>#!! U&00/E!�X!U&DF-02!YYX!U/FQDD/!UX!�-1&5D!=X!=(.-.1!VX!M65(;;D/*!�X!/*!-D#!I(,/T(.*3!
-;*/.!&.*3&*&4()!*.-024D-0*-*(&0!&;!).Q&4./2/.,/1!&,-.(-0!*(225/#!I-0)/*!I&01!L0RD#!$>!
&)*!"GGC~?>C[BCC?\O$CGH!$G#!!
!

HP#!! U&00/E!�X!U&DF-02!Y7Y#!<,-.(-0!*(225/!;.//E(0RO!)5../0*!2*-*52#!V5..!<4(0!<T2*/*!
@Q0/)&D#!b5(0!"G$H~"P[?\O"""!?G#!!

!

H9#!! g5-0R! ���X! %5D-01(! %X! g&DE/.! gX! %-0! MIX! V3(-0! K7V#! V&FT(0(0R! &,-.(-0! *(225/!
).Q&T-0c(0R!Z(*3! ./*.(/,-D! &;! (FF-*5./! &&)Q*/2! ;&DD&Z/1! TQ! (0! ,(*.&!F-*5.-*(&0! -01!
,(*.(;()-*(&0O! -0! -11(*(&0-D! 2*.-*/RQ! &;! ;/.*(D(*Q! 4./2/.,-*(&0#! S/.*(D! M*/.(D#! F-.2!
"GG9~9B[?\OH>P!P"#!!

!
HB#!! K&2/01-3D!YX! %(FF/.F-02!�(/D/0R-! _X! i/1/.R--.1! IX! �.(2*/02/0! M@X! L.02*! LX!
K-2F522/0! =LX! /*! -D#! V.Q&4./2/.,-*(&0! &;! &,-.(-0! *(225/! ;&.! ;/.*(D(*Q! 4./2/.,-*(&0O! 0&!
/,(1/0)/! &;!F-D(R0-0*! )/DD! )&0*-F(0-*(&0! (0! &,-.(-0! *(225/! ;.&F! 4-*(/0*2!Z(*3! T./-2*!
)-0)/.#!S/.*(D!M*/.(D#!F-(!"G$$~BH[>\O"$H9!>$#!!

!

>G#!! <D(,/00/2!SX!N5T-.1!�#!t%./-*F/0*!&;!)-0)/.!(0!Z&F/0!-01!;/.*(D(*Q!4./2/.,-*(&0u#!
W5DD!V-0)/.![=-.(2\#!2/4*!"GG"~9B[B\OP9>!BC#!!

!
>$#!! V&T&!NX!Y/2/R5/.!YX!K/F&3�!�X!=/DD()/.!N#!j2/!&;!).Q&7T-0c/1!&&)Q*/2!(0!-0!&,5F!
1&0-*(&0!4.&R.-FF/O!-!4.&24/)*(,/X!.-01&F(E/1X!)&0*.&DD/1X!)D(0()-D!*.(-D#!g5F!K/4.&1!
<';!L0RD#!2/4*!"G$G~"H[B\O""?B!C>#!!

!
>"#!! M*&&4! UX! L.F(0(! WX! =&DQE&2! i=X! g-/0*b/02! =X! U/! _&2! YX! _/.3/Q/0! @X! /*! -D#!

K/4.&15)*(,/!4&*/0*(-D!&;!-!F/*-43-2/!::!&&)Q*/!./*.(/,/1!-;*/.!&,-.(-0!2*(F5D-*(&0O!-0!
-0-DQ2(2!&;!"?!?HC!:VM:!)Q)D/2#!g5F!K/4.&1!<';!L0RD#!b5(DD!"G$"~"P[P\O"G?G!H#!!

!
>?#!! K(/0E(!IX!V&T&!NX!=-;;&0(!NX!M)-.15/DD(!VX!V-4-DT&!NX!_-b*-!@X!/*!-D#!V&02(2*/0*!-01!
4./1()*-TD/!1/D(,/.Q!.-*/2!-;*/.!&&)Q*/!,(*.(;()-*(&0O!-0!&T2/.,-*(&0-D!D&0R(*51(0-D!)&3&.*!
F5D*()/0*.()!2*51Q#!g5F!K/4.&1!<';!L0RD#!b5(0!"G$"~"P[>\O$>G>!$"#!!



! 9$!

>C#!! V&T&! NX! @-.)�-7_/D-2)&! �NX! V&/DD&! NX! U&F(0R&! �X! =/DD()/.! NX! K/F&3�! �#! <&)Q*/!
,(*.(;()-*(&0! -2! -0! /;;()(/0*! &4*(&0! ;&.! /D/)*(,/! ;/.*(D(*Q! 4./2/.,-*(&0#! S/.*(D! M*/.(D#!F-.2!
"G$>~$GH[?\OPHH!P>C#/9#!!

!
>H#!! i&Q/2!iX!=&.)5!LX!W&.(0(!N#!<,/.!BGG!&&)Q*/!).Q&4./2/.,-*(&0!T-T(/2!T&.0!Z(*3!
0&! -44-./0*! (0)./-2/! (0! )&0R/0(*-D! -0&F-D(/2#! K/4.&1! W(&F/1! <0D(0/#! b5(0!
"GGB~$9[>\OP>B!P>#!!

!
>>#!! g5-0R!���X!V3(-0!K7VX!@(DT/.*!IX!SD/(2E/.!UX!g&DE/.!gX!U/.F(*-2!LX!/*!-D#!K/*.(/,-D!&;!
(FF-*5./! &&)Q*/2! ;.&F! 502*(F5D-*/1! &,-.(/2! ;&DD&Z/1! TQ! (0! ,(*.&! F-*5.-*(&0! -01!

,(*.(;()-*(&0O!N!0&,/D! 2*.-*/RQ!&;! ;/.*(D(*Q!4./2/.,-*(&0! ;&.!T./-2*! )-0)/.!4-*(/0*2#!NF! �!
M5.R#!b5(DD!"G$G~"GG[$\O$PP!9?#!!

!

>P#!! I-0/! @#! =.(0)(4D/2! -01! =.-)*()/! &;! S/.*(D(*Q! =./2/.,-*(&0! /1(*/1! TQ! �-)65/2!
U&00/E!-01!M!M-F5/D!�(F#!<T2*/*!@Q0-/)&D#!$!b-0,!"G$"~$C[$\OL$!L$#!!

!
>9#!! M&0(R&! VX! @.Q0T/.R! Y#! t:0! ,(*.&! &&)Q*/! F-*5.-*(&0! ;&.! ;/F-D/! ;/.*(D(*Q!
4./2/.,-*(&0u#!@Q0/)&D!<T2*/*!S/.*(D#!2/4*!"G$C~C"[B\O>HP!>G#!!

!

>B#!! M3-D&F7=-E!LX!NDF&R!WX!M3/3-*-!SX!g5-0R! �X!g&DE/.!gX!V3(-0!K7VX! /*!-D#!S/.*(D(*Q!
4./2/.,-*(&0! ;&.! T./-2*7)-0)/.! 4-*(/0*2! 52(0R! :_Y! ;&DD&Z/1! TQ! &&)Q*/! &.! /FT.Q&!
,(*.(;()-*(&0#!K/4.&1!W(&F/1!<0D(0/#!&)*!"G$G~"$[C\OH>>!P$#!!

!

PG#!! Y&.(-!NX!U-2!YX! M3/3-*-!SX!g&DE/.!gX! M&0!�7�X!%5D-01(!%#!<,-.(-0! ./2/.,/! -01!
&&)Q*/!F-*5.(*Q!(0!Z&F/0!Z(*3!F-D(R0-0)Q!501/.R&(0R!(0!,(*.&!F-*5.-*(&0!*./-*F/0*#!
S/.*(D!M*/.(D#!-,.!"G$$~BH[H\O$>"$!?#!!

!

P$#!! @.Q0T/.R!YX!=&5D-(0!YX!D/!=-.)&!MX!M(;/.!VX!S-0)3(0!KX!S.Q1F-0!i#!M(F(D-.!(0!,(*.&!
F-*5.-*(&0!.-*/2!&;!&&)Q*/2!./*.(/,/1!15.(0R!*3/!;&DD()5D-.!&.!D5*/-D!43-2/!&;;/.!;D/'(TD/!
&4*(&02!;&.!5.R/0*!;/.*(D(*Q!4./2/.,-*(&0!(0!T./-2*!)-0)/.!4-*(/0*2#!g5F!K/4.&1!<';!L0RD#!
F-.2!"G$>~?$[?\O>"?!B#!!

!
P"#!! V&F*/*!YX!M&0(R&!VX!_-D1/D(/,./!VX!M/.F&01-1/!iX!M(;/.!VX!@.Q0T/.R!Y#!S/.*(D(*Q!

4./2/.,-*(&0!(0!T./-2*!)-0)/.!4-*(/0*2O!%3/!2*-*/!&;!-.*!(0!"G$C�!W5DD!V-0)/.![=-.(2\#!F-(!
"G$H~$G"[H\OCC?!H?#!!

!
P?#!! W-/.Z-D1!NKX!N1-F2!@=X!=(/.2&0!KN#!V3-.-)*/.(E-*(&0!&;!&,-.(-0!;&DD()5D-.!Z-,/!
1Q0-F()2!(0!Z&F/0#!W(&D!K/4.&1#!2/4*!"GG?~>B[?\O$G"?!?$#!!

!
PC#!! W-/.Z-D1!NKX!N1-F2!@=X!=(/.2&0!KN#!<,-.(-0!-0*.-D! ;&DD()5D&R/0/2(2!15.(0R! *3/!
35F-0!F/02*.5-D!)Q)D/O!-!./,(/Z#!g5F!K/4.&1!j41-*/#!;+,.!"G$"~$9[$\OP?!B$#!!

!



! 9"!

PH#!! ,&0! �&D;;! YX! %3-D/.! V�X! S.-FT-)3! %X! �//T! VX! I-Z./0E! WX! =&4&,()(! KYX! /*! -D#!
<,-.(-0!2*(F5D-*(&0!*&!).Q&4./2/.,/!;/.*(D(E/1!&&)Q*/2!(0!)-0)/.!4-*(/0*2!)-0!T/!2*-.*/1!
(0!*3/!D5*/-D!43-2/#!S/.*(D!M*/.(D#!&)*!"GGB~B"[C\O$?>G!H#!!

!
P>#!! V-cF-c!gX!�-*E!NX!V/1-.2!Y:X!K&2/0!Y=#!L;;/)*(,/!F/*3&1!;&.!/F/.R/0)Q!;/.*(D(*Q!
4./2/.,-*(&0O! .-01&F72*-.*! )&0*.&DD/1! &,-.(-0! 2*(F5D-*(&0#! S/.*(D! M*/.(D#! 1+)!
"G$?~$GG[>\O$>P?!9G#!!

!
PP#!! _&0!�&D;;!YX!V-44!LX! �-5)c52! �X!M*.&Z(*Ec(!%X!@/.F/Q/.!NX!S/.*(=K<%L�%!2*51Q!
R.&54#! %(F(0R! &;! &,-.(-0! 2*(F5D-*(&0! (0! 4-*(/0*2! 4.(&.! *&! R&0-1&*&'()! *3/.-4QO! -0!
-0-DQ2(2!&;!>9C!2*(F5D-*(&02#!L5.!�!<T2*/*!@Q0/)&D!K/4.&1!W(&D#!-,.!"G$>~$BBO$C>!B#!!

!
P9#!! <c*-Q! �X! W5Q5c! LX! U-,(2! <X! �/.F-c&,-! :X! _//)c! IX! K&2/0Z-c2! �#! S/.*(D(*Q!

4./2/.,-*(&0!(0!T./-2*!)-0)/.!4-*(/0*2O!:_S!-01!/FT.Q&!).Q&4./2/.,-*(&0!-;*/.!&,-.(-0!
2*(F5D-*(&0!Z(*3!*-F&'(;/0#!g5F!K/4.&1!<';!L0RD#!b-0,!"GG?~$9[$\OBG!H#!!

!
PB#!! <c*-Q!�X! W5Q5c!LX! I(T/.*/DD-!iX! Nc-.!YX! K&2/0Z-c2! �#! S/.*(D(*Q! 4./2/.,-*(&0! (0!

T./-2*!)-0)/.!4-*(/0*2O!-!4.&24/)*(,/!)&0*.&DD/1!)&F4-.(2&0!&;!&,-.(-0!2*(F5D-*(&0!Z(*3!
*-F&'(;/0! -01! D/*.&E&D/! ;&.! /FT.Q&! ).Q&4./2/.,-*(&0#! �! VD(0! <0)&D! <;;! �! NF! M&)! VD(0!
<0)&D#!$!b5(DD!"GGH~"?[$B\OC?CP!H?#!!

!

9G#!! NE(F! NNX! V&2*-0*(0(7S/..-01&! YX! <c*-Q! �#! M-;/*Q! &;! ;/.*(D(*Q! 4./2/.,-*(&0! TQ!
&,-.(-0!2*(F5D-*(&0!Z(*3!D/*.&E&D/!-01!R&0-1&*.&4(02!(0!4-*(/0*2!Z(*3!T./-2*!)-0)/.O!-!
4.&24/)*(,/! )&0*.&DD/1! 2*51Q#! �! VD(0! <0)&D! <;;! �! NF! M&)! VD(0! <0)&D#! $! b5(0!
"GG9~">[$>\O">?G!H#!!

!
9$#!! =/./(.-! iX! g-0)&)c! �X! V&.1/(.&! ViX! I/c&,()3! �=X! M)3-**F-0! @IX! K&2/0Z-c2! �#!
V&F4-.(2&0!&;!&,-.(-0!2*(F5D-*(&0!./24&02/!(0!4-*(/0*2!Z(*3!T./-2*!)-0)/.!501/.R&(0R!

&,-.(-0! 2*(F5D-*(&0!Z(*3! D/*.&E&D/! -01! R&0-1&*.&4(02! *&! 4-*(/0*2! 501/.R&(0R! &,-.(-0!
2*(F5D-*(&0!Z(*3!R&0-1&*.&4(02!-D&0/!;&.!/D/)*(,/!).Q&4./2/.,-*(&0!&;!&&)Q*/2�#!@Q0/)&D!
L01&).(0&D!<;;!�!:0*!M&)!@Q0/)&D!L01&).(0&D#!">!-,.!"G$>~$!C#!!

!

9"#!! <c*-Q! �X! g&5.,(*E! NX! M-3(0! @X! <c*/F!<X! M-;.&! WX! V(D! NX! /*! -D#! I/*.&E&D/! ./15)/2!
/2*.&R/0!-01!R&0-1&*.&4(0!/'4&25./!(0!Z&F/0!Z(*3!T./-2*!)-0)/.!501/.R&(0R!&,-.(-0!
2*(F5D-*(&0!T/;&./!)3/F&*3/.-4Q#!�!VD(0!L01&).(0&D!Y/*-T#!&)*!"GG>~B$[$G\O?99H!BG#!!

!
9?#!! Y/(.&Z! UX! K--0-0(! gX! Y-F-0! LX! =-D5)37M3(F&0! MX! M3-4(.-! YX! V&3/0! �X! /*! -D#!
%-F&'(;/0! )&7-1F(0(2*.-*(&0! 15.(0R! )&0*.&DD/1! &,-.(-0! 3Q4/.2*(F5D-*(&0! ;&.! (0!,(*.&!

;/.*(D(E-*(&0! (0! T./-2*! )-0)/.! 4-*(/0*2! (0)./-2/2! *3/! 2-;/*Q! &;! ;/.*(D(*Q74./2/.,-*(&0!
*./-*F/0*!2*.-*/R(/2#!S/.*(D!M*/.(D#!-&�*!"G$C~$G"["\OC99!CBH#/?#!!

!
!



! 9?!

9C#!! %5.-0! _X! W/1&2)3(! @X!Y&Q! SX! <c*-Q! �#! M-;/*Q! -01! ;/-2(T(D(*Q! &;! 4/.;&.F(0R! *Z&!
)&02/)5*(,/!&,-.(-0!2*(F5D-*(&0!)Q)D/2!Z(*3!*3/!52/!&;!D/*.&E&D/7R&0-1&*.&4(0!4.&*&)&D!

;&.! ;/.*(D(*Q! 4./2/.,-*(&0! (0! T./-2*! )-0)/.! 4-*(/0*2#! S/.*(D! M*/.(D#! 1+)!
"G$?~$GG[>\O$>9$!$>9H#/$#!!

!
9H#!! �(F! �X! %5.-0! _X! <c*-Q! �#! I&0R7%/.F! M-;/*Q! &;! I/*.&E&D/! -01! @&0-1&*.&4(0!
M*(F5D-*(&0! ;&.!S/.*(D(*Q!=./2/.,-*(&0! (0!�&F/0!�(*3!W./-2*!V-0)/.#! �!VD(0!L01&).(0&D!
Y/*-T#!-,.!"G$>~$G$[C\O$?>C!P$#!!

!
9>#!! M3-4(.-!YX!K--0-0(!gX!Y/(.&Z!U#! :_S! ;&.! ;/.*(D(*Q!4./2/.,-*(&0! (0!T./-2*! )-0)/.!
4-*(/0*277/;;()-)Q!-01!2-;/*Q!(225/2#!�!N22(2*!K/4.&1!@/0/*#!-&�*!"G$H~?"[9\O$$P$!9#!!

!
9P#!! %-*25F(!%X!�Z-!MVX!�5Z-3-.-!NX!:.-3-.-!YX!�5T&*-!%X!M-(*&!g#!i&!(0)./-2/1!.(2c!&;!

F-b&.! )&0R/0(*-D! -0&F-D(/2! &.! -1,/.2/! 4./R0-0)Q! &.! 0/&0-*-D! &5*)&F/2! ;&DD&Z(0R!
D/*.&E&D/! 52/! (0! -22(2*/1! ./4.&15)*(,/! */)30&D&RQ#! g5F! K/4.&1! <';! L0RD#! b-0,!
"G$P~?"[$\O$"H!?"#!!

!

99#!! U-33-0!%X!W-Dc/0/01/!LX!,-0!�/DQ!YX!I(00!MX!@&11(b0!Y#!%-F&'(;/0!&.!D/*.&E&D/!
,/.252! 2*-01-.1! F/*3&12! ;&.! Z&F/0! Z(*3! /2*.&R/07./)/4*&.! 4&2(*(,/! T./-2*! )-0)/.!
501/.R&(0R! &&)Q*/! &.! /FT.Q&! ).Q&4./2/.,-*(&0! (0! -22(2*/1! ./4.&15)*(&0#! V&)3.-0/!

U-*-T-2/!MQ2*!K/,#!"G$?~[$$\OVUG$G"CG#!!
!
9B#!! N11-7g/.E&R!LX!@.Q0T/.R!YX!=-.)&!MIX!M/T-R7=/Q./D/,-1/!MX!=&5D-(0!YX!S-0)3(0!
K#! i-*5.-D! &,-.(-0! 2*(F5D-*(&0! [iN%<M\O! -0! (00&,-*(,/! )&0*.&DD/1! &,-.(-0!
3Q4/.2*(F5D-*(&0! [V<g\! 4.&*&)&D! *3-*! )&FT(0/2! D-.R/! &&)Q*/! -,-(D-T(D(*Q! -01!

43Q2(&D&R()!/2*.&R/0()!/0,(.&0F/0*#!S/.*(D!M*/.(D#!$!2/4*!"G$?~$GG[?\OM"H9#!!
!
BG#!! S.(/1D/.!MX!�&)!<X!@(1&0(!�X!K-E(/D!NX!K&07LD!K#!<,-.(-0!./24&02/! *&!2*(F5D-*(&0!
;&.! ;/.*(D(*Q! 4./2/.,-*(&0! (0! Z&F/0!Z(*3!F-D(R0-0*! 1(2/-2/O! -! 2Q2*/F-*()! ./,(/Z! -01!
F/*-7-0-DQ2(2#!S/.*(D!M*/.(D#!b-0,!"G$"~BP[$\O$"H!??#!!

!

B$#!! NR-.Z-D! NX! M-(1! %Y#! :F4D()-*(&02! &;! 2Q2*/F()!F-D(R0-0)(/2! &0! 35F-0! ;/.*(D(*Q#!
K/4.&1!W(&F/1!<0D(0/#!1+)!"GGC~B[>\O>P?!B#!!

!
B"#!! U&F(0R&! �X! @5(DD+0! _X! NQDD�0! �X!Y-.*�0/E!YX!Y5�&E! LX! =/DD()/.! NX! /*! -D#! <,-.(-0!

./24&02/!*&!)&0*.&DD/1!&,-.(-0!3Q4/.2*(F5D-*(&0!(0!)-0)/.!4-*(/0*2!(2!1(F(0(23/1!/,/0!
T/;&./!&0)&D&R()-D!*./-*F/0*#!S/.*(D!M*/.(D#!-,.!"G$"~BP[C\OB?G!C#!!

!
B?#!! �5F-.! =X! M-(*! MSX! M3-.F-! NX! �5F-.! Y#! <,-.(-0! 3Q4/.2*(F5D-*(&0! 2Q01.&F/#! �!
g5F!K/4.&1!M)(#!F-(!"G$$~C["\OPG!H#!!

!
!



! 9C!

BC#!! g5F-(1-0!=X!�&D!MX!=-4-0(c&D-&5!L#!@0Kg!-R&0(2*! ;&.! *.(RR/.(0R!&;! ;(0-D!&&)Q*/!
F-*5.-*(&0O! *(F/! ;&.! -! )3-0R/! &;! 4.-)*()/�! g5F! K/4.&1! j41-*/#! $! b5(DD!
"G$$~$P[C\OH$G!"C#!!

!
BH#!! K/11Q!�X!%5.-0!_X!W/1&2)3(!@X!Y&Q!SX!<c*-Q!�#!%.(RR/.(0R!;(0-D!&&)Q*/!F-*5.-*(&0!
Z(*3! R&0-1&*.&4(07./D/-2(0R! 3&.F&0/! -R&0(2*! [@0Kg-\! ,/.252! 35F-0! )3&.(&0()!
R&0-1&*.&4(0! [3V@\! (0! T./-2*! )-0)/.! 4-*(/0*2! 501/.R&(0R! ;/.*(D(*Q! 4./2/.,-*(&0O! -0!
/'*/01/1!/'4/.(/0)/#!�!N22(2*!K/4.&1!@/0/*#!"?!F-(!"G$C~?$[P\OB"P!?"#!!

!
B>#!! :iV-8M�i%gLML8K/)&7"G$"8ML:i7(0;(D*.-0*$#41;! t:0*/.0/*u#! t)(*+! "9! b-0,!"G$Pu#!

U(24&0(TD/!25.O!!
3**4OddZZZ#2/0&D&R(/#)&FdZ47)&0*/0*d54D&-12d"G$?dG?d:iV-8M�i%gLML8K/)&7

"G$"8ML:i7(0;(D*.-0*$#41;!
!

BP#!! V&DD/&0(!YX!W&0/**(!YX!V&-*/2!NMX!V-2*(RD(&0/7@/.*2)3!YX!@/DT/.!KUX!=.()/!�X!/*!-D#!
L-.DQ! M*-.*! &;! N1b5,-0*! V3/F&*3/.-4Q! Y-Q! :F4.&,/! %./-*F/0*! <5*)&F/! ;&.!
=./F/0&4-52-D!W./-2*!V-0)/.!=-*(/0*2!�(*3!%5F&.2!0&*!L'4./22(0R!L2*.&R/0!K/)/4*&.2#!
�!VD(0!<0)&D#!$!;+,.!"GGG~$9[?\OH9C!H9C#!!

!
B9#!! M3-00&0!VX!N23D/Q!MX!MF(*3!:!/#!U&/2!%(F(0R!&;!N1b5,-0*!V3/F&*3/.-4Q!;&.!L-.DQ!
W./-2*!V-0)/.!:0;D5/0)/!M5.,(,-D�!�!VD(0!<0)&D#!$H!&)*!"GG?~"$["G\O?PB"!P#!!

!
BB#!! V&D1! MX! Uh.(0R! YX! LZ/.*E! YX! �0&&4! NX! Y�DD/.! M#! U&/2! *(F(0R! &;! -1b5,-0*!
)3/F&*3/.-4Q!(0;D5/0)/!*3/!4.&R0&2(2!-;*/.!/-.DQ!T./-2*!)-0)/.�!K/25D*2!&;!*3/!U-0(23!
W./-2*!V-0)/.!V&&4/.-*(,/!@.&54![UWV@\#!W.!�!V-0)/.#!?G!-&�*!"GGH~B?[>\O>"P!?"#!!

!

$GG#!! M�0)3/E!V�X!K5(E!NX!Y-.*�0!YX!N0*�0!NX!Y50�..(E!WX!=D-E-&D-!NX!/*!-D#!:0;D5/0)/!&;!
%(F(0R! &;! :0(*(-*(&0! &;! N1b5,-0*! V3/F&*3/.-4Q! <,/.! M5.,(,-D! (0! W./-2*! V-0)/.O! N!
i/R-*(,/! <5*)&F/! M*51Q! TQ! *3/! M4-0(23! W./-2*! V-0)/.! K/2/-.)3! @.&54! [@L:VNY\#!
W./-2*!V-0)/.!K/2!%./-*#!$!b-0,!"GGP~$G$["\O"$H!"?#!!

!
$G$#!! I&3.(2)3! VX! =-D*(/D! VX! @/DF&0! �X! M4//.2! VX! %-QD&.! MX! W-.0/**! �X! /*! -D#! :F4-)*! &0!

M5.,(,-D! &;! %(F/! S.&F!U/;(0(*(,/! M5.R/.Q! *&! :0(*(-*(&0! &;! N1b5,-0*! V3/F&*3/.-4Q! ;&.!
L-.DQ7M*-R/!W./-2*!V-0)/.#!�!VD(0!<0)&D#!"G!&)*!"GG>~"C[?G\OC999!BC#!!

!
$G"#!! g/.23F-0!UIX!�-0R! �X!Y)W.(1/!KX! �-)&T2&0! �MX! @.-00!_KX!i/5R5*! N:#! U/D-Q! &;!

-1b5,-0*! )3/F&*3/.-4Q! (0(*(-*(&0! ;&DD&Z(0R! T./-2*! )-0)/.! 25.R/.Q! -F&0R! /D1/.DQ!
Z&F/0#!W./-2*!V-0)/.!K/2!%./-*#!$!&)*!"GG>~BB[?\O?$?!"$#!!

!
$G?#!! K-43-/D!Y�X!W(-R(!��X!�&0R!�X!Y-*/2!YX!W&&*3!VYX!Y-)c(DD&4!��#!%3/!./D-*(&023(4!

T/*Z//0! *(F/! *&! (0(*(-*(&0! &;! -1b5,-0*! )3/F&*3/.-4Q! -01! 25.,(,-D! (0! T./-2*! )-0)/.O! -!
2Q2*/F-*()!./,(/Z!-01!F/*-7-0-DQ2(2#!W./-2*!V-0)/.!K/2!%./-*#!9!2/4*!"G$>#!



! 9H!

$GC#!! �5!�7UX!S-0!IX!�(5!I7�X!I(0R!gX!�(-0R!�7�X!M3-&!�7Y#!:0;D5/0)/!&;!1/D-Q/1!(0(*(-*(&0!
&;!-1b5,-0*!)3/F&*3/.-4Q!&0!T./-2*!)-0)/.!25.,(,-D!(2!25T*Q4/71/4/01/0*#!<0)&*-.R/*#!

$?!b5(DD!"G$>#!
!

$GH#!! V3(D1!%�X!NT15D7�-D(D!N�X!%-0!MI#!LFT.Q&!F&.43&D&RQX!)5F5D-*(,/!/FT.Q&!2)&./X!
-01! &5*)&F/! (0! -0! &&)Q*/! (0! ,(*.&! F-*5.-*(&0! 4.&R.-F#! S/.*(D! M*/.(D#! ;+,.!
"GG"~PP["\OC"C!H#!!

!

$G>#!! @./F/-5!N7MX!N01./-1(2!iX!S-*5F!YX!V.-(R!�X!%5.0/.!�X!Y)_/(R3!LX!/*!-D#!:0!,(*.&!
F-*5.-*(&0!&.! (0! ,(*.&! ;/.*(D(E-*(&0! ;&.!Z&F/0!Z(*3!4&DQ)Q2*()!&,-.(/2�!N! )-2/7)&0*.&D!
2*51Q!&;!$BC!*./-*F/0*!)Q)D/2#!S/.*(D!M*/.(D#!-&�*!"G$"~B9["\O?HH!>G#!!

!

$GP#!! S-1(0(!KX!Y(R0(0(!K/0E(0(!YX!U-D!V-0*&!YX!L4(2!NX!V.(44-!YX!V-D(-.(!:X!/*!-D#!<&)Q*/!
(0!,(*.&!F-*5.-*(&0!(0!0&.F&7&,5D-*&.Q!Z&F/0#!S/.*(D!M*/.(D#!-,.!"G$?~BB[H\O$$>"!B#!!

!
$G9#!! =-.*.(1R/!NgX!K511Q!��#!S/.*(D(*Q!-01!-1b5,-0*!*./-*F/0*! (0!Q&50R!Z&F/0!Z(*3!

T./-2*!)-0)/.#!W./-2*!L1(0T!M)&*D#!1+)!"GGP~$>!M544D!"OM$PH7$9$#!!
!
$GB#!! W-.*3/DF/2! IX! @-*/D/Q! VN#! %-F&'(;/0! -01! 4./R0-0)Q#! W./-2*! L1(0T! M)&*D#! 1+)!
"GGC~$?[>\OCC>!H$#!!

!
$$G#!! %5D-01(! %X!Y-.*(0! �X! ND7S-13D(! KX! �-TD(! iX! S&.F-0! KX! g(*c-.(! �X! /*! -D#! V&0R/0(*-D!
F-D;&.F-*(&02!-F&0R!B$$!0/ZT&.02!)&0)/(,/1!-;*/.!(0;/.*(D(*Q!*./-*F/0*!Z(*3!D/*.&E&D/!
&.!)D&F(43/0/!)(*.-*/#!S/.*(D!M*/.(D#!b5(0!"GG>~9H[>\O$P>$!H#!!

!
$$$#!! S&.F-0!KX!@(DD!MX!Y&./**(!YX!%5D-01(!%X!�&./0!@X!V-24/.!K#!S/*-D!2-;/*Q!&;!D/*.&E&D/!
-01! )D&F(43/0/! )(*.-*/! ;&.! &,5D-*(&0! (015)*(&0#! �! <T2*/*! @Q0-/)&D! V-0! �<@V! �! <T2*/*!
@Q0/)&D!V-0!�<@V#!-&�*!"GGP~"B[9\O>>9!P$#!!

!
$$"#!! W.-/F2!@X!U/0Q2!gX!U/!�/,/.!<X!V&)65Q*!_X!_-0!1/0!W.&/)c/!K#!j2/!&;!*-F&'(;/0!
T/;&./!-01!15.(0R!4./R0-0)Q#!%3/!<0)&D&R(2*#!"G$$~$>[$$\O$HCP!H$#!!

!

$$?#!! %-*25F(!%X!�Z-!MVX!�5Z-3-.-!NX!:.-3-.-!YX!�5T&*-!%X!M-(*&!g#!i&!(0)./-2/1!.(2c!&;!
F-b&.! )&0R/0(*-D! -0&F-D(/2! &.! -1,/.2/! 4./R0-0)Q! &.! 0/&0-*-D! &5*)&F/2! ;&DD&Z(0R!
D/*.&E&D/!52/!(0!-22(2*/1!./4.&15)*(,/!*/)30&D&RQ#!g5F!K/4.&1!<';!L0RD#!P!0&,!"G$>#!
!

$$C#!! =-R-0(!<X!NE(F!g#!=./R0-0)Q!-;*/.!W./-2*!V-0)/.O!YQ*32!-01!S-)*2#!W./-2*!V-./!
W-2/D!MZ(*E#!b5(0!"G$"~P[?\O"$G!C#!!

!
$$H#!! NE(F! gNX! =/))-*&.(! SNX! 1/! NE-FT5b-! LX! =())-.*! Y�#! Y&*3/.3&&1! -;*/.! T./-2*!
)-0)/.O!2/-.)3(0R!;&.!D-!1&D)/!,(*-#!L'4/.*!K/,!N0*()-0)/.!%3/.#!;+,.!"G$$~$$["\O"9P!B9#!!

!



! 9>!

$$>#!! =-R-0(!<X!=.()/!�iX!@/DT/.!KUX!V-2*(RD(&0/7@/.*2)3!YX!g&DFT/.R!MWX!I(01*0/.!�X!/*!
-D#!=-**/.02!&;!./)5../0)/!&;!/-.DQ!T./-2*!)-0)/.!-))&.1(0R!*&!/2*.&R/0!./)/4*&.!2*-*52O!-!

*3/.-4/5*()! *-.R/*! ;&.! -! 65-.*/.! &;! -! )/0*5.Q#! W./-2*! V-0)/.! K/2! %./-*#! 2/4*!
"GGB~$$P["\O?$B!"C#!!

!
$$P#!! �-*&(! :X! N01/.2&0!�SX! �/&0R! �7gX! K/1F&01!V�#! W./-2*! )-0)/.! -1b5,-0*! *3/.-4QO!
*(F/!*&!)&02(1/.!(*2!*(F/71/4/01/0*!/;;/)*2#!�!VD(0!<0)&D!<;;!�!NF!M&)!VD(0!<0)&D#!$G!b5(0!
"G$$~"B[$P\O"?G$!C#!!

!
$$9#!! V3(/!�VX!g2(/3!VX!i/Z)&FT!=NX!I&0R0/)c/.!Y=X!Y(**/01&.;!KX!@.//0T/.R!LKX!/*!

-D#! NR/! -*! -0Q! ;5DD7*/.F! 4./R0-0)Q! -01! T./-2*! )-0)/.! .(2c#! NF! �! L4(1/F(&D#! $! -,.!
"GGG~$H$[P\OP$H!""#!!

!

$$B#!! ND,-./E! KYX! K-F-0-*3-0! =#! S/.*(D(*Q! 4./2/.,-*(&0! (0! ;/F-D/! &0)&D&RQ! 4-*(/0*2O!
*3/! (0;D5/0)/!&;! *3/! *Q4/!&;! )-0)/.!&0!&,-.(-0! 2*(F5D-*(&0! ./24&02/#!g5F!K/4.&1!<';!
L0RD#!$!b5(DD!"G$>#!

!
$"G#!! Y()3--0!iX!W/07U-,(1!@X!W/07�&2/;!UX!NDF&R!WX!Y-0Q!NX!=-5E0/.!UX!/*!-D#!<,-.(-0!
2*(F5D-*(&0! -01! /F/.R/0)Q! (0! ,(*.&! ;/.*(D(E-*(&0! ;&.! ;/.*(D(*Q! 4./2/.,-*(&0! (0! )-0)/.!
4-*(/0*2#!L5.!�!<T2*/*!@Q0/)&D!K/4.&1!W(&D#!-,.!"G$G~$CB["\O$PH!P#!!

!
$"$#!! K&T/.*2&0!NUX!Y(22F/.!MNX!@(02T5.R!LM#!LFT.Q&!Q(/D1!-;*/.!(0!,(*.&!;/.*(D(E-*(&0!
(0!Z&F/0!501/.R&(0R!/FT.Q&!T-0c(0R!;&.!;/.*(D(*Q!4./2/.,-*(&0!T/;&./!)3/F&*3/.-4Q#!
S/.*(D!M*/.(D#!;+,.!"G$$~BH["\OH99!B$#!!

!
$""#!! M-T-*(0(!YLX!�&Dc&,()3!NYX!Y-)cD(0!LNX!�.(R3*!UIX!M&5*/.!:X!%&*3!%I#!=.&05)D/-.!
/FT.Q&! ).Q&4./2/.,-*(&0! /'4/.(/0)/O! &5*)&F/2! ;&.! ./15)(0R! *3/! .(2c! &;! &,-.(-0!
3Q4/.2*(F5D-*(&0! 2Q01.&F/! -01! ;&.! ;/.*(D(*Q! 4./2/.,-*(&0! (0! )-0)/.! 4-*(/0*2#! �! N22(2*!
K/4.&1!@/0/*#!F-.2!"G$$~"9[?\O"PB!9C#!!

!

$"?#!! �&302&0! IiVX!U(DD&0!�LX! M-FF/D!YUX! L;QF&Z!WIX!Y-(0(R(!YNX!U&c.-2! NX! /*! -D#!
K/24&02/!*&!&,-.(-0!2*(F5D-*(&0!(0!4-*(/0*2!;-)(0R!R&0-1&*&'()!*3/.-4Q#!K/4.&1!W(&F/1!
<0D(0/#!-,.!"G$?~">[C\O??P!CC#!!

!

$"C#!! @-.)(-7_/D-2)&! �NX! U&F(0R&! �X! V&T&! NX!Y-.*�0/E!YX! V-.F&0-! IX! =/DD()/.! N#! S(,/!
Q/-.2J! /'4/.(/0)/! 52(0R! &&)Q*/! ,(*.(;()-*(&0! *&! 4./2/.,/! ;/.*(D(*Q! ;&.! F/1()-D! -01!
0&0F/1()-D!(01()-*(&02#!S/.*(D!M*/.(D#!b5(0!"G$?~BB[P\O$BBC!B#!!

!

$"H#!! Y-.*(0/E! YX! K-T-1-0! MX! U&F(0R&! �X! V&T&! NX! =/DD()/.! NX! @-.)(-7_/D-2)&! �N#!
<T2*/*.()! &5*)&F/! -;*/.! &&)Q*/! ,(*.(;()-*(&0! -01!Z-.F(0R! ;&.! ;/.*(D(*Q! 4./2/.,-*(&0! (0!
Z&F/0!Z(*3!)-0)/.#!K/4.&1!W(&F/1!<0D(0/#!1+)!"G$C~"B[>\OP""!9#!!

!



! 9P!

$">#!! V-.1&E&! LKX! %3&F2&0! N=X! �-.F&0! NLX! U()c(02&0! �NX!�.(R3*! UIX! M-T-*(0(!YL#!
<,-.(-0! 2*(F5D-*(&0! -01! (07,(*.&! ;/.*(D(E-*(&0! &5*)&F/2! &;! )-0)/.! 4-*(/0*2! 501/.R&(0R!

;/.*(D(*Q!4./2/.,-*(&0!)&F4-./1!*&!-R/!F-*)3/1!)&0*.&D2O!-!$P7Q/-.!/'4/.(/0)/#!�!N22(2*!
K/4.&1!@/0/*#!-,.!"G$H~?"[C\OH9P!B>#!!

!
$"P#!! <c*-Q!�X!%5.-0!_X!W/1&2)3(!@X!=-)3/)&!SMX!Y&Q!S#!S/.*(D(*Q!=./2/.,-*(&0!M5))/22!
M5T2/65/0*! *&!V&0)5../0*!N.&F-*-2/! :03(T(*&.!%./-*F/0*! -01!<,-.(-0!M*(F5D-*(&0! (0!
�&F/0! �(*3! W./-2*! V-0)/.#! �! VD(0! <0)&D! <;;! �! NF! M&)! VD(0! <0)&D#! $! -&�*!
"G$H~??[""\O"C"C!B#!!

!

$"9#!! V! MX! V! K7�#! tM3&5D1! -! 2Q2*/F-*()! ;/.*(D(*Q! 4./2/.,-*(&0! T/! 4.&4&2/1! *&! 3/-D*3Q!
Z&F/0!)-..Q(0R!-!WKVN$d"!F5*-*(&0�u#!@Q0/)&D!<T2*/*!S/.*(D#!1+)!"G$H~C?[$"\O9GG!H#!!

!

$"B#!! S(0)3! NX! _-D/0*(0(! NX! @.//0TD-**! LX! IQ0)3! g%X! @3-1(.(-0! =X! N.F/D! MX! /*! -D#!
S./65/0)Q!&;!4./F-*5./!F/0&4-52/!(0!Z&F/0!Z3&!)-..Q!-!WKVN$!&.!WKVN"!F5*-*(&0#!
S/.*(D!M*/.(D#!F-(!"G$?~BB[>\O$P"C!9#!!

!

$?G#!! V&DD(02!:YX!Y(D0/!KIX!Y)I-)3D-0!MNX!S.(/1D-01/.!YX!g()c/Q!YX!�/(1/F-0!=VX!/*!-D#!
U&! WKVN$! -01! WKVN"! F5*-*(&0! )-..(/.2! 3-,/! /-.D(/.! 0-*5.-D! F/0&4-52/! *3-0! *3/(.!
0&0)-..(/.!./D-*(,/2�!K/25D*2!;.&F!*3/!�-*3D//0!V50(0R3-F!S&501-*(&0!V&02&.*(5F!;&.!

K/2/-.)3! (0*&! S-F(D(-D! W./-2*! V-0)/.#! �! VD(0! <0)&D! <;;! �! NF! M&)! VD(0! <0)&D#! $! 0&,!
"G$?~?$[?$\O?B"G!H#!!

!
$?$#!! �Z(-*c&Z2c(! SX! N.T./! YX! W(1/*! �X! I-65/*! VX! j3.3-FF/.! iX! W(R0&0! �7�#! WKVN!

Y5*-*(&02!:0)./-2/!S/.*(D(*Q!(0!S-F(D(/2!-*!g/./1(*-.Q!W./-2*d<,-.(-0!V-0)/.!K(2c#!=D&M!
<0/#!"G$H~$G[>\O/G$"P?>?#!!
!
$?"#!! =-D!%X!�//;/!UX!M50!=X!i-.&1!MNX!g/./1(*-.Q!W./-2*!V-0)/.!VD(0()-D!M*51Q!@.&54#!
S/.*(D(*Q! (0! Z&F/0! Z(*3! WKVN! F5*-*(&02O! -! )-2/7)&0*.&D! 2*51Q#! S/.*(D! M*/.(D#! -,.!
"G$G~B?[>\O$9GH!9#!!

!
$??#!! <c*-Q! �X! �(F! ��X! W-.-1! UX! W-T-Q/,! Mi#! N22&)(-*(&0! &;! WKVN$! F5*-*(&02! Z(*3!

&))5D*! 4.(F-.Q! &,-.(-0! (025;;()(/0)QO! -! 4&22(TD/! /'4D-0-*(&0! ;&.! *3/! D(0c! T/*Z//0!
(0;/.*(D(*Q!-01!T./-2*d&,-.(-0!)-0)/.!.(2c2#!�!VD(0!<0)&D!<;;!�!NF!M&)!VD(0!<0)&D#!$G!b-0,!
"G$G~"9["\O"CG!C#!!

! !
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Vu, le Président du Jury, 
(Tampon et signature) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Vu, le Directeur de Thèse, 
(Tampon et signature) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Vu, le Doyen de la Faculté, 
(Tampon et signature) 
 
 
 
 
 
 
 

 
 
 
!



! 9B!

Ws0,9,4"R:t,/A1*(+,:%"_sWW%ou, ,,,,,,,,,,,,,,,,,!"#Ws0,9,:%0RZZ#,
!
!
!
7'=3+, 2+, 7@F(+,9! L*51/! =KLMN@L! [!"+2/.,-*(&0! 1/! D-! ;#.*(D(*+! 4-.! $*(F5D-*(&0!
&,-.(/00/!-22&)(+/!]!15!!*%F&'(;A0/!/*!)&0&#D-*(&0!&,&)Q*-(./!&5!/FT.Q&00-(./!-,-0*!
)3(F(&*3+.-4(/!4&5.!)-0)/.!15!2/(0\!O!N0-DQ2/!(0*/.F+1(-(./!
!
 
 

 
 

RESUME  
 

R>=312*<='1>!O! I/! )-0)/.! 15! 2/(0! ./4.+2/0*/! D-! 4./F(A./! 4-*3&D&R(/! F-D(R0/! 1/! D-!
;/FF/X! /*! *&5)3/!1/!0&FT./52/2! 4-*(/0*/2! /0! ^R/! 1/! 4.&).+/.#! I-! 4.+2/.,-*(&0!1/! D-!
;/.*(D(*+! 1&(*! ;-(./! 4-.*(/! (0*+R.-0*/! 1/! DJ&;;./! 1/! 2&(02! 4.&4&2+/! ]! )/2! b/50/2! ;/FF/2#!
IJ+*51/!=KLMN@L!+,-D5/!D-!;-(2-T(D(*+!1J50/!2*(F5D-*(&0!&,-.(/00/!-,-0*!)3(F(&*3+.-4(/!
4&5.!)-0)/.!15!2/(0#!
05=/3'+-, +=, ?/=@12+!O! :D! 2J-R(*! 50/! -0-DQ2/! (0*/.F+1(-(./! 1/! DJ+*51/! 4.&24/)*(,/!
F5D*()/0*.(65/#! I/2! 4-*(/0*/2! T+0+;()(/0*! 1J50/! 2*(F5D-*(&0! &,-.(/00/! 1/! *Q4/!
m!.-01&F72*-.*!nX! -22&)(-0*! 1/! D-! SMg! ./)&FT(0-0*/! /*! 15! %-F&'(;A0/#! I-! 43-2/! 1/!
2*(F5D-*(&0! /2*! 25(,(/! 1J50/! ,(*.(;()-*(&0! 1J&,&)Q*/2! /*d&5! 1J/FT.Q&02#! I/! ).(*A./! 1/!
b5R/F/0*!4.(0)(4-D!/2*!D/!0&FT./!1J&,&)Q*/2!4.+D/,+2#!I/2!).(*A./2!2/)&01-(./2!+,-D5/0*!
DJ(F4-)*!15!*Q4/!1/!2*(F5D-*(&0!/*!D/!1+D-(!-,-0*!)3(F(&*3+.-4(/#!
"/(*-=5=(,9,U/!;+,.(/.!"G$C!]!F-.2!"G$>E,HG!4-*(/0*/2!&0*!+*+!(0)D52/2!O!">!&0*!T+0+;()(+!
1J50/! 2*(F5D-*(&0! /0! 43-2/! ;&DD()5D-(./! 4.+)&)/! [=S=\X! 9! /0! 43-2/! ;&DD()5D-(./! *-.1(,/!
[=S%\!/*!$>!/0!43-2/! D5*+-D/![=I\!R.&54/!43-2/#!I/!*-5'!1/!25))A2!1/! D-!4.&)+15./!1/!
2*(F5D-*(&0! &,-.(/00/! -,/)! 4.+2/.,-*(&0! 1J-5!F&(02! 50! &,&)Q*/! &5! /FT.Q&0! +*-(*! 1/!
99k! [CCdHG\#! I-! 2*(F5D-*(&0! &,-.(/00/! -! 4/.F(2! 1/! ./)5/(DD(.! /0! F&Q/00/! $$X>�>X?!
&,&)Q*/2! 4-.! 4-*(/0*/#! i&52! 0/! ./*.&5,&02! 4-2! 1J(F4-)*! 15! *Q4/! 1/! 2*(F5D-*(&0!
&,-.(/00/! [$$X?P! �>XP! [=S=\! ,2! $$! �HXB! [=S%\! ,2! $"X?9! �>X?[=I\X! 4qGXPB\#! I/! 1+D-(!
F&Q/0! 1J(0(*(-*(&0! 1/! D-! )3(F(&*3+.-4(/! +*-(*! 1/! "CXHG! �>b&5.2! 1-02! D/! R.&54/!
*.-(*/F/0*!0+&-1b5,-0*![iq$?\!,/.252!CCXG?!�"GXH!1-02!D/!R.&54/!*.-(*/F/0*!-1b5,-0*!
[iq?P\X!4pGXGG$#!
:1><-*('1>9,I-,2*(F5D-*(&0!&,-.(/00/!/0!5.R/0)/!-,/)!-22&)(-*(&0!1/!%-F&'(;A0/!/*!1/!
R&0-1&*.&43(0/2!-,/)!,(*.(;()-*(&0!&,&)Q*-(./d/FT.Q&00-(./!-,/)!4/.F/*!1/!4.&4&2/.!
50/! */)30(65/! ;(-TD/! /*! /;;()-)/! 1/! 4.+2/.,-*(&0! 1/! D-! ;/.*(D(*+! 1/2! ;/FF/2! b/50/2!
-**/(0*/2!1J50!)-0)/.!15!2/(0X!2-02!./*-.1/.!D/5.!4.(2/!/0!)3-.R/!5D*+.(/5./# 
 
 

 
 

0s7$T:Z#$,
 

=KLMLK_N%:<i! UL! SLK%:I:%L!~! VNiVLK! Uj! ML:i!~! M%:YjIN%:<i! <_NK:LiiL!~! %NY<�:SLiL!~!
_:%K:S:VN%:<i!<_<V�%N:KL!~!Vg:Y:<%gLKN=:L!!
 
!


