
!"#$%&'#()*+%*,#--%*.*** **************************************************************/012-()*+%'*31#%"1%'*450&601%2(#72%'**********************************

8"")%*!"#$%&'#(0#&%*.9:;<.9:=** * * * * * %(*>#?-?@#72%'*+%*,#--%*

*

*

*

*

*

!

"#$%$!!

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

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

*

*

*

!

! %2345635!7389:;35<564!95!=>!%5745<8?5!=@AB!

&C?!-!D/0#"'*/!%C<E!

!

!

!

!

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA*

$829C!56!/F?:;35!G5!9H'35I4!J!

&?5<:K?5!L7:GL<:5!G5!M?C6G5!C<7953?N!

AAAAAAAAAAAAAAAAAAAAAAAAAAAA*

*

-5<8?5I!G3!O3?E!J!!

&?LI:G564!J!B&*C0&"?D*C5&#'(?E5%F*B0#(&%*+%*1?"G)&%"1%*H*-0*G012-()*+%'*31#%"1%'*

450&601%2(#72%'*%(*I#?-?@#72%*+%*,#--%F*'%&$#1%*+JK662"?-?@#%L*

+:?5P453?Q!P26I5:995?!G5!4RKI5!J!B6%*M?GG0&+*8""%F*B0#(&%*+%*1?"G)&%"1%*H*-0*G012-()*+%'*

31#%"1%'*450&601%2(#72%'*%(*I#?-?@#72%*+%*,#--%F*3%&$#1%*+%*>01()&#?-?@#%NO#&?-?@#%F*4&0(#1#%"*

P?'E#(0-#%&L!

/II5II53?!J!B&*P%&60""*Q660"2%-F*B0#(&%*+%*1?"G)&%"1%*H*-0*G012-()*+%'*31#%"1%'*

450&601%2(#72%'*%(*I#?-?@#72%*+%*,#--%F*3%&$#1%*+J#662"?-?@#%L*

-5<8?5SIT!5U4L?:53?SIT!J!R?1(%2&*S?2@-%2T*30"+&#"%F*450&601#%"*(#(2-0#&%F*450&601#%*+2*

4?&(*G-2$#0-F*,#--%L*

!



!

!
"!

! !



!

!
#!

*

!

!

!

!
!"#$%&'#()*+#,,%*-*.*/&0#(*%(*12"()*

!

$%&'()*+,!-!! ! ! ! ! ! $%./*''*0%!123(*%!45678679:8;;<=8!
!
4(>*?@%&'()*+,'!-! ! ! ! ! $%./*''*0%!5A2(+!7B9C<=89! !
! ! ! ! $%./*''*0%!9&D('!EC978F!

$%./*''*0%!8%(>!ECBG56H89!
$%./*''*0%!I%&)&%(>!GCE8J!

! ! ! ! ! $%./*''*0%!K0%(*AA*!H59<:6!
! ! ! ! ! $%./*''*0%!5++2L*AA*!7895K!
! ! ! ! ! $%./*''*0%!K0%(*A!BE875!;5:GG597!
! ! ! ! ! K.+'(*0%!HM('A2(+!<C96:GGC6!
! ! ! ! ! K.+'(*0%!$(*%%*!9545B1!
! ! ! ! ! K.+'(*0%!G2%L(!5:F?=86656:!
! ! ! ! ! K2)2N*!62,M2A(*!8F=B:6!
! ! ! ! ! K2)2N*!:A.+2!G8K5:F98!
7(%*>,*0%!H&+&%2A!)*'!;*%3(>*'!-!! ! ! K.+'(*0%!$(*%%*?K2%(*!9CE89F!
!

3245,()*6%'*14#%"4%'*782&924%5(#:5%'*%(*;#0,0<#:5%'*
!
7.O*+!-!! ! ! ! ! ! $%./*''*0%!72N(*+!<B6P!
4(>*?7.O*+Q!R*%!2''*''*0%!-!! ! ! ! $%./*''*0%!E*%,%2+)!78<5B7:6!
5''*''*0%!*+!>M2%D*!)*!A2!@&)2D.D(*!!!!!!!!!! ! 7%S!5++(*!;F567589F!
5''*''*0%!*+!>M2%D*!)*!A2!%*>M*%>M*!!!!!!!!!!! $%S!$2,%(>(2!K8G6PT*!9CH89!
5''*''*0%!)&A&D0&!U!A2!'>.A2%(,&! ! ! 7%S!<M%(',.@M*!EC<=B!
5''*''*0%!)&A&D0&!*+!>M2%D*!)*'!!
%*A2,(.+'!(+,*%+2,(.+2A*'!$M!! ! ! ! $%S!$M(A(@@*!<=545FF8!
5''*''*0%!)&A&D0&!*+!>M2%D*!)*!A2!3(*!&,0)(2+,*!!!KS!FM.N2'!KC9H869CF=!

<M*/!)*'!'*%3(>*'!2)N(+(',%2,(/'!-!! ! ! K.+'(*0%!<O%(AA*!$C9F5!
+#'(%*6%'*7&0=%''%5&'*6%'*!"#$%&'#()'*>*7&2(#4#%"'*?0'@#(2,#%&'*

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KN*! 5GGC9H8! 7*A@M(+*! F.V(>.A.D(*!
KS! E9CB;;85B!! FM(*%%O! E(.>M(N(*!
KS! 78<5B7:6! E*%,%2+)! $M2%N2>(*!H2A&+(W0*!
KS! 78$98B1! $2,%(>X! :<$5G!
KS! 7:68! FM(*%%O! $M2%N2>(*!>A(+(W0*!
KN*! 7B$C6F?$957C! 5++2L*AA*! =&N2,.A.D(*!
KS! H98;;:89! E*%+2%)! $M2%N2>.A.D(*!
KS! GBP<T1! K(>M*A! $M2%N2>(*!>A(+(W0*!
KS! C7CB! $2'>2A! $M2%N2>(*!H2A&+(W0*!
KN*! 986684:GG8! 5A(+*! =&N2,.A.D(*!
KS! ;F58G;! E2%,! E(.A.D(*!<*AA0A2(%*!!

3245,()*6%'*14#%"4%'*782&924%5(#:5%'*
%(*;#0,0<#:5%'*6%*+#,,%*

#Q!%0*!)0!$%./*''*0%!G2D0*''*!?!ES$S!Y#!?!Z[\\]!G:GG8!<8781!
!!\#S"\S[]S^\S^\!?!! !-!\#S"\S[]S^#S]^!

M,,@-__@M2%N2>(*S0+(3?A(AA*"S/%!



!

!
^!

*

+#'(%*6%'*7&0=%''%5&'*6%'*!"#$%&'#()'*
 

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KS! 5G:CB5F! 8A!K.0XM,2%! $2%2'(,.A.D(*!
KN*! 5J59CB5G! 62,M2A(*! $MO'(W0*!
KS! E89F=8GCF! $2'>2A! C+>.!*,!6*0%.>M(N(*!
KS! <5J:6! `*2+?G.0('! $M2%N2>.A.D(*!a!$M2%N2>(*!>A(+(W0*!
KS! <=545FF8! $M(A(@@*! :<$5G!
KS! <CB9F8<B:;;8! 9&D('! ;>(*+>*'!3&D&,2A*'!*,!/.+D(W0*'!
KS! <B6P! 72N(*+! ;>(*+>*'!3&D&,2A*'!*,!/.+D(W0*'!
KN*! 78GE5898! ;,&@M2+(*! $MO'(W0*!
KS! 78$98J! E*+.b,! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
KN*! 78$98J! 9*L*>>2! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
KS! 7B$C6F! I%&)&%(>! ;>(*+>*'!3&D&,2A*'!*,!/.+D(W0*'!
KS! 7B9:8J! $2,%(>X! $MO'(.A.D(*!
KS! ICG:H68! E*+.b,! E2>,&%(.A.D(*!
KS! H59cC6! H0(AA20N*! F.V(>.A.D(*!
KN*! H5PCF! 5++*! $M2%N2>.,*>M+(*!:+)0',%(*AA*!
KS! HCC;;86;! `*2+!I%2+d.('! <M(N(*!5+2AO,(W0*!
KS! =8668E8GG8! FM(*%%O! $M2%N2>.D+.'(*!
KS! G8K756:! K.M2N*)! E(.N2,M&N2,(W0*'!
KN*! G8;F548G! ;.@M(*! E(.A.D(*!<*AA0A2(%*!!
KS! GB<! H*%2A)! $MO'(.A.D(*!
KN*! K8G6PT! $2,%(>(2! C+>.!*,!6*0%.>M(N(*!
KS! K:GG8F! 9&D('! :<$5G!
KN*! KB=9!a!F5:GG8B1! 5++*! E(.>M(N(*!!
KN*! $5BK8GG8?G8;F98G:6! 9&e2+*! E(.A.D(*!<*AA0A2(%*!!
KN*! $899CP!! 5++*!<2,M*%(+*! G&D('A2,(.+!
KN*! 9CKC67! K2%(*!E&+&)(>,*! E2>,&%(.A.D(*!
KN*! ;5=$5J! ;*3'*%! $M2%N2>.D+.'(*!
KS! ;89H=89589F! 8%(>! G&D('A2,(.+!
KN*! ;:8$K566! IA.%*+>*! $M2%N2>.,*>M+(*!:+)0',%(*AA*!
KS! ;:8$K566! `0*%D*+! $M2%N2>.,*>M+(*!:+)0',%(*AA*!
K! F59F59! 5+)%&! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
KS! f:GG567! 6(>.A2'! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!

!
+#'(%*6%'*E2G(&%'*6%*A0"=)&%"4%'*>*7&2(#4#%"'*?0'@#(2,#%&'*

 

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KN*! E5G7BP<T! K2A(X2! E(.>M(N(*!
KN*! H595F! 5++*! F.V(>.A.D(*!
KN*! HCII597! 5++*! E2>,&%(.A.D(*!!
KS!! G566CP! 72N(*+! $M2%N2>(*!H2A&+(W0*!
KN*! C7CB! K2%(*!I%2+d.('*! E2>,&%(.A.D(*!
KS! ;:KC6! 6(>.A2'! $M2%N2>(*!H2A&+(W0*!

 

! !



!

!
Z!

+#'(%*6%'*E2G(&%'*6%*A0"=)&%"4%'*
                                                  

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KN*! 5G:CB5F! <&>(A*!K2%(*! $2%2'(,.A.D(*!!
KS! 56F=89:8B! ;&L2',(*+! F.V(>.A.D(*!
KN*! 5BK89<:89! $(*%%*,,*! E(.>M(N(*!
KN*! E56FBEB6H:! T2)(.NL.! E(.A.D(*!>*AA0A2(%*!!
KN*! E59F=8G8KP! <M%(',(+*! $M2%N2>(*!H2A&+(W0*!
KN*! E8=95! `.'*,,*! E2>,&%(.A.D(*!
K! E8G59E:! T2%(N! $M2%N2>.A.D(*!
KS! E89F=8F! `&%gN*! $MO'(W0*!
KS! E89F:6! E*+e2N(+! :NN0+.A.D(*!
KS! EG56<=8K5:6! 6(>.A2'! $M2%N2>.,*>M+(*!(+)0',%(*AA*!
KS! EC<=B! <M%(',.@M*! $MO'(W0*!
KS! EC975H8! ;(N.+! $M2%N2>.D+.'(*!
KS! EC;<! 72N(*+! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
KS! E9:567! CA(3(*%! E(.>M(N(*!
KN*! <5<=895! <A20)*! E(.>M(N(*!
KS! <596CP! <M%(',.@M*! :NN0+.A.D(*!
KN*! <59C6! ;2+)%(+*! E(.A.D(*!>*AA0A2(%*!!
KN*! <=5Eh! K2D2A(! $2%2'(,.A.D(*!!
KN*! <=59FC6! `0A(*! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
K! <=845G:89! 72+O! F.V(>.A.D(*!
KS! <C<=8G597! 7.N(+(W0*! E(.N2,M&N2,(W0*'!
KN*! 7568G! <&>(A*! <M(N(*!5+2AO,(W0*!
KN*! 78K56<=8! <M%(',(+*! $2%2'(,.A.D(*!!
KN*! 78K59iB:GGP! <2,M*%(+*! E(.N2,M&N2,(W0*'!
KN*! 7BKC6F! `0A(*! E(.A.D(*!>*AA0A2(%*!!
KN*! 7BFCBF?5HCB9:75;! G20%*+>*! C+>.!*,!6*0%.>M(N(*!!
KS!! 8G!E5T5G:!! `2N2A! C+>.!*,!6*0%.>M(N(*!
KS! I59<8! 5N20%O! :<$5G!
KN*! IG:$C! K2%(.+! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
KN*! ICBGC6! <2,M*%(+*! <M(N(*!5+2AO,(W0*!
KS! IB9K56! <M%(',.@M*! :<$5G!
KS! H8G8J! $M(A(@@*! E(.N2,M&N2,(W0*'!
KN*! H865P! ;,&@M2+(*! $M2%N2>(*!H2A&+(W0*!
KS! H894C:;! $M(A(@@*! E(.>M(N(*!
KN*! HCC;;86;! G20%*+>*! :<$5G!
KN*! H%23*! E&2,%(>*! F.V(>.A.D(*!!
KN*! H9C;;! E2%L2%2! E(.>M(N(*!!
KS! =5KC6:89! `0A(*+! E(.N2,M&N2,(W0*'!
KN*! =5KCB7:! <M&%(/2!K.0+(%2! $M2%N2>.,*>M+(*!(+)0',%(*AA*!
KN*! =566CF=:5B1! K2%(*?=&Aj+*! F.V(>.A.D(*!!
KN*! =8GG8EC:7! 50)%*O! $MO'(.A.D(*!!
KS! =89K566! 8NN2+0*A! :NN0+.A.D(*!
KS! T5KE:5! T@2X@2D2!6(>.A2'! $M2%N2>.A.D(*!
KS!! T599CBF! P.0+*''! $M2%N2>.,*>M+(*!:+)0',%(*AA*!
KN*! G5GGCP89! I2++O! E(.>M(N(*!
KS! G8E8HB8! 6(>.A2'! C+>.!*,!6*0%.>M(N(*!
KN*! G8<C8B9! K2%(*! <M(N(*!5+2AO,(W0*!



!

!
]!

KN*! G8=K566! =&Aj+*! G&D('A2,(.+!
KN*! G8G8B?<=545:6! 62,2'>M2! :<$5G!
KN*! G:$T5!! 8NN2+0*AA*! <M(N(*!5+2AO,(W0*!
KN*! K59F:6! I%2+d.('*! $MO'(.A.D(*!
KS! KC985B! $(*%%*!5%,M0%! ;>(*+>*'!3&D&,2A*'!*,!/.+D(W0*'!
KN*! KB;<=89F! ;0'2++*! $M2%N2>.,*>M+(*!(+)0',%(*AA*!!
KN*! 6:T5;:6C4:<! GO)(2! F.V(>.A.D(*!
KN*! $:6cC6! <A2(%*! E(.N2,M&N2,(W0*'!
KS! $:45! I%2+X! E(.>M(N(*!
KN*! $G5F8G! 5++*! F.V(>.A.D(*!
KS! $CB9<8F! E*+.b,! E(.>M(N(*!
KS! 9545B1! $(*%%*! E(.N2,M&N2,(W0*'!
KN*! 9548J! ;&3*%(+*! C+>.!*,!6*0%.>M(N(*!
KN*! 9:4:898! <&A(+*! $M2%N2>.D+.'(*!
KN*! 9CH89! 62)(+*! :NN0+.A.D(*!
KS! 9CBKP! 4(+>*+,! $M2%N2>.D+.'(*!
KN*! ;8EF:! P2'N(+*! E(.>M(N(*!!
KN*! ;:6H89! 8A('2L*,M! E2>,&%(.A.D(*!!
KN*! ;F567589F! 5++(*! $2%2'(,.A.D(*!kY\lm!
KS! F5HJ:9F! K2)e()! =&N2,.A.D(*!
KS! 4:GG8K5H68! E2@,(',*! G2L.%2,.(%*!)*!K&)(>2N*+,'!*,!K.A&>0A*'!
KS! f8GF:! ;,&@M2+*! ;>(*+>*'!3&D&,2A*'!*,!/.+D(W0*'!
KS! PCB;! ;2n)! C+>.!*,!6*0%.>M(N(*!
KS! J:FCB6:! 7e2N*A! E(.N2,M&N2,(W0*'!

7&0=%''%5&'*H<&)<)'*
 

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KN*! K5P8;! K2%,(+*! 5+DA2('!
KS! KC9H869CF=! FM.N2'! G&D('A2,(.+!

7&0=%''%5&'*A%&(#=#)'*
 

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KS! =BH8;! 7.N(+(W0*! 5+DA2('!
KAA*! I5BiB56F! ;.A(+*! 5+DA2('!
KS! C;FP6! H2oA! 5+DA2('!

7&0=%''%5&*H''04#)*>*9#>(%9@'*
*

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KS! 7=5656:! 5AL2+! 7%.(,!*,!8>.+.N(*!$M2%N2>*0,(W0*!

E2G(&%'*6%*A0"=)&%"4%'*H11DAIJ1*>*9#>(%9@'*
 

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KS! E9:<CF85B! 7()(*%! E(.N2,M&N2,(W0*'!
KN*! <B<<=:! K2AD.%p2,2! E(.N2,M&N2,(W0*'!
KS! I9:K5F! E%0+.! $M2%N2>(*!<A(+(W0*!!
KS! H:GGCF! I%2+d.('! 7%.(,!*,!8>.+.N(*!@M2%N2>*0,(W0*!
KS! K5;<5BF! 72+(*A! $M2%N2>(*!<A(+(W0*!
KS! J568FF:! ;&L2',(*+! E(.N2,M&N2,(W0*'!!
KS! E9:<CF85B! 7()(*%! E(.N2,M&N2,(W0*'!

*

*



!

!
q!

H?!*
 

A#$B* CDE* 7&)"09* +2F0&2(0#&%*

KN*! 78TP67F! E&%*+Dj%*! $M2%N2>(*!H2A&+(W0*!!
KS! $898J!! K2V(N*! $M2%N2>(*!H2A&+(W0*!

! !



!

!
Y!

 

 

 

"#$%&'(!)*+!,$-*.$*+!/0#12#$*%'-3%*+!

*'!4-5&56-3%*+!)*!7-&&*!
!

#Q!%0*!)0!$%./*''*0%!G2D0*''*!?!ES$S!Y#!?!Z[\\]!G:GG8!<8781!
F*AS!-!\#S"\S[]S^\S^\!?!F&A&>.@(*!-!\#S"\S[]S^#S]^!

M,,@-__@M2%N2>(*S0+(3?A(AA*"S/%!
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

+K!"#$%&'#()*"K%"(%"6*60""%&*2545"%*2@@&0F2(#0"*25L*0@#"#0"'*
)9#'%'*62"'*,%'*(8M'%'*N*4%,,%'>4#*'0"(*@&0@&%'*O*,%5&'*25(%5&'B*

 

!

!

!

!

!

!

!

!

!

!

!

!



!

!
[!

Remerciements 

$%&'()*+,!)*!,Mj'*!-!

K.+'(*0%!<M%(',.@M*!<2%+.O!
!

B0#(&%*+%*1?"G)&%"1%*H*-0*G012-()*+%'*31#%"1%'*450&601%2(#72%'*%(*I#?-?@#72%*

+%*,#--%F*'%&$#1%*+JK662"?-?@#%*

*

S%*$?2'*&%6%&1#%*+%*6J0$?#&*G0#(*-J5?""%2&*+%*$?2'*#"()&%''%&*H*6?"*(&0$0#-*%(*

+J0$?#&*011%E()*-0*E&)'#+%"1%*+%*1%((%*(5U'%L*

*

*

*

7(%*>,*0%!)*!,Mj'*!-!
K2)2N*!5++*!H.//2%)!

!
B0#(&%*+%*1?"G)&%"1%*H*-0*G012-()*+%'*31#%"1%'*450&601%2(#72%'*%(*I#?-?@#72%*

+%*,#--%F*3%&$#1%*+%*>01()&#?-?@#%NO#&?-?@#%F*4&0(#1#%"*P?'E#(0-#%&*

*

S%*$?2'*&%6%&1#%*+J0$?#&*011%E()*+J%"10+&%&*1%((%*(5U'%*%(*+%*'#)@%&*+0"'*-%*

V2&DL*

B%&1#*E?2&*$?'*1?"'%#-'*%(*$?(&%*1?"G#0"1%L*

*

*

*

5''*''*0%!-!
K.+'(*0%!8NN2+0*A!=*%N2++!

!
B0#(&%*+%*1?"G)&%"1%*H*-0*G012-()*+%'*31#%"1%'*450&601%2(#72%'*%(*I#?-?@#72%*

+%*,#--%F*3%&$#1%*+J#662"?-?@#%*

*

S%*$?2'*&%6%&1#%*+%*-J#"()&W(*72%*$?2'*0$%X*E?&()*H*6?"*(&0$0#-*%"*#"()@&0"(*-%*

V2&DL*

*

*

*



!

!
R\!

*

K*NL%*!*V,&%(*0%!-!
K2)2N*!`.0DA*0V!;2+)%(+*!

!
450&601#%"*(#(2-0#&%F*450&601#%*+2*4?&(*G-2$#0-F*,#--%*

*

S%*$?2'*&%6%&1#%*+J0$?#&*011%E()*+%*'#)@%&*+0"'*-%*V2&DL*B%&1#*+%*6J0$?#&*

%"1?2&0@)*%(*+%*6J0$?#&*'?2(%"2F*V%*$?2'*&%6%&1#%*)@0-%6%"(*E?2&*(?2(*1%*72%*

$?2'*6J0$%X*0EE&#'F*$?2'*0$%X*)()*60*6%#--%2&%*G?&60(&#1%L*B%&1#*+J0$?#&*)()*-H*

E?2&*6?#*%(*+%*-JW(&%*%"1?&%*02V?2&+J52#L*

*

*

!
`*!,*+2('!&D2A*N*+,!U!%*N*%>(*%!,.0,*!Ar&W0(@*!)*!A2!@M2%N2>(*!)0!$.%,!

IA03(2A!)*!G(AA*Q!W0(!Nr2!@*%N('!)*!@2''*%!0+!',2D*!)*!]*!2++&*!*V>*@,(.++*AS!
K*%>(!;2+)%(+*Q!N*%>(!62,M2A(*Q!N*%>(!4(%D(+(*!*,!N*%>(!K2%(*?<M%(',(+*S!

!
B+!N*%>(!@2%,(>0A(*%!@.0%!N2)2N*!K2%(*?<M%(',(+*!$A2+>X*!*,!N.+'(*0%!
$2,%(>X!$A2+>X*Q!N*%>(!)*!Nr23.(%!2()&!)2+'!Ar&A2L.%2,(.+!)*!>*,,*!,Mj'*Q!

N*%>(!)*!3.,%*!D*+,(AA*''*!*,!)*!3.,%*!'.0,(*+S!
!

<.+>*%+2+,!Ar&A2L.%2,(.+!)*!>*,,*!,Mj'*!e*!,*+2('!U!%*N*%>(*%!N.+!2N(*!
)r*+/2+>*!;.0X2(+2!9.0''*p?E2%(p!)r23.(%!@%('!A*!,*N@'!)*!A(%*!N2!,Mj'*!*,!
)r23.(%!>.%%(D&!N*'!+.NL%*0'*'!/20,*'Q!*//*>,(3*N*+,!er2(!,.0e.0%'!&,&!@A0'!

'>(*+,(/(W0*!W0*!A(,,&%2(%*Q!*+>.%*!N*%>(S!
!

K*'!%*N*%>(*N*+,'!'r2)%*''*+,!&D2A*N*+,!20V!N*NL%*'!)*!N2!/2N(AA*!W0(!
.+,!,.0e.0%'!>%0'!*+!N.(!*,!Nr.+,!'.0,*+0!,.0,!20!A.+D!)*!N*'!&,0)*'Q!N*%>(!

@.0%!3.,%*!2N.0%!*,!3.,%*!'.0,(*+Q!N*%>(!P2++('Q!N*%>(!;.+O2!*,!N*%>(!U!
N*'!@2%*+,'!)*!Nr23.(%!@.0''&!)2+'!>*,,*!3.(*Q!e*!3.0'!2(N*S!

!
8,!*+/(+!e*!3.0)%2('!%*N*%>(*%!,.0,!@2%,(>0A(j%*N*+,!N2!@A0'!L*AA*!

%*+>.+,%*!;.02)*!E2>M,.0+*Q!N2!>.N@2D+*!W0(!U!&,&!AU!,.0,!20!A.+D!)*!N*'!
&,0)*'!W0(!Nr2!*+>.0%2D&Q!Nr2!'.0,*+0!*,!Nr2!'0@@.%,&S!F0!2'!,.0e.0%'!&,&!

AU!@.0%!N.(!e*!,r2(N*!(+/(+(N*+,!N2!@*,(,*!D0*+.+SSS!!!



!

!
RR!

 



!

!
R"!

IB! J7I/JEIJ1*H*PIQ!1*J;D+H*HPHCR*-STU*BBBBBBBBBBBBBBBBB*TV!
Rm!H86895G:F8;!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!RZ!
!"!#$%&'()*+(&,)-.,-./&'01,%*,-.0-1$%0)-23'4+-""""""""""""""""""-56!
7"!8$%0)-279:!-"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-5;!
2m!<A2''(/(>2,(.+!*,!;,%0>,0%*!)*!A2!@2%,(>0A*!3(%2A*!SSS!R]!

#"!</),%1'$%-1$%+4-"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-5=!
>"!?'.,)-.,-*%+()@$))$'(-.,)-1$%0)-23'4+-""""""""""""""""""""""""""""-5A!
2m!F%2+'N(''(.+'!A(&*'!20!N.)*!)*!3(*!SSSSSSSSSSSSSSSSSSSSSSSSSSS!R[!
Lm!F%2+'N(''(.+'!A(&*'!20V!'.(+'!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!"\!

2"!BCD)$'E+*C'4'F$,-.,-4G$(H,&*$'(-""""""""""""""""""""""""""""""""""""""""""""-I5!
"m!8$:78K:CGCH:8!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!"#!

!"!!/E+%*$*$'(-F/'F%+EC$J0,-.,)-/E$./@$,)-+1+(*-IK5L-"""""""""""-IM!

7"!N0%1,$44+(&,-.,)-/E$./@$,)-O"#$%&'"23'4+-"""""""""""""""""""""""-I6!

#m!$98;86F5F:C6;!<G:6:iB8;!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!"]!
!"!>0%/,-.P$(&03+*$'(-""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-I;!
7"!Q+34,+0R-&4$($J0,)-"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-I;!
2m!I.%N*'!+.+!M&N.%%2D(W0*'!)(,*'!%&'.A0,(3*'!SSSSSSSS!"q!
Lm!I.%N*'!M&N.%%2D(W0*'!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!"Y!
>m!I.%N*'!@2%,(>0A(j%*'!)*!A2!/*NN*!*+>*(+,*!SSSSSSSSSSSS!"[!

#"!21'40*$'(-.,-4+-@+4+.$,-"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-MK!
^m!7:5H6C;F:<!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!#R!
!"!>$+F(')*$&-3$'4'F$J0,-""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-M5!
2m!5+.N2A(*'!L(.A.D(W0*'!.L'*%3&*'!20!>.0%'!)*!
Ar(+/*>,(.+!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!#R!
Lm!8>M2+,(AA.+'!L(.A.D(W0*'!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!#"!
>m!7(2D+.',(>!)(%*>,!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!##!
)m!7(2D+.',(>!(+)(%*>,!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!#Z!

7"! S(*/%T*-.P0(,-@/*C'.,-)$@E4$H$/,U-$(*,%(+*$'(+4,-,*-
0($J0,-E'0%-4,-.$+F(')*$&-1$%'4'F$J0,-""""""""""""""""""""""""""""""""""""-M;-

! !



!

!
R#!

IIB*J7I/JEIJ*HAR!J++J*BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB*WX!
Rm!78;<9:$F:C6!78!Gr8$:78K:8!!8F!98$59F:F:C6!H8CH95$=:iB8!
78!Gr8$:78K:8!78!"\R^!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!#q!
!"!B%,@$V%,)-#'(*+@$(+*$'()-""""""""""""""""""""""""""""""""""""""""""""""""""""-MW!
7"!X$)*'$%,-.,-4G/E$./@$,-"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-M=!

"m!H8;F:C6!78!<9:;8!-!8$:78K:8!78!"\R^!86!5I9:iB8!78!
GrCB8;F!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!^"!
!"!?,)0%,) (+*$'(+4,)-.+()-4,)-E+D)-*'0&C/)-YZ0$(/,U-
:$3/%$+U-N$,%%+[:,'(,\-""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-LI!
2m!H0(+&*!-!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!^#!
Lm!G(L&%(2-!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!^^!
>m!;(*%%2?G*.+*!-!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!^Z!

7"!?$),-,(-+4,%*,-.,-4G9?NU-@,)0%,)-,*-@'3$4$)+*$'(-
$(*,%(+*$'(+4,-""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-L6!
#"!?,))+F,)-.,-E%/1,(*$'()-.,-4G9?N-""""""""""""""""""""""""""""""""""""""-LA!
>"!]'01,44,)-*,&C($J0,)-.,-.$+F(')*$&-"""""""""""""""""""""""""""""""""""-6K!

#m!$9:;8!86!<=59H8!F=895$8BF:iB8!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!Z"!
!"!Q%+$*,@,(*)-,*-1+&&$()-"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-6I!
2m!F%2(,*N*+,!'ON@,.N2,(W0*!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!Z"!
Lm!F%2(,*N*+,'!*V@&%(N*+,20V!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!Z"!
>m!>2+)()2,'!32>>(+'!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!Z^!

7"!B%'*,&*$'(-.,)-E,%)'((,)[&'(*+&*)-"""""""""""""""""""""""""""""""""""""-6W!
#"!B%'*,&*$'(-.0-E,%)'((,4-)'$F(+(*-"""""""""""""""""""""""""""""""""""""""-6=!

^m!I:6!78!Gs8$:78K:8!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!]\!
Zm!<C6<GB;:C6!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!]\!
]m!566818;!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!]"!
qm!E:EG:CH95$=:8!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!qY!



!

!
R^!

* *



!

!
RZ!

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

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

!

KL 8$:78K:8;!5!4:9B;!8ECG5!5456F!"\R^*

AT !VL6L?C9:4LI!

8L C#&1?"'(0"1%'*+%*+)1?2$%&(%*+2*$#&2'*QI?-0*

 

8+!R[q]Q!0+*!N2A2)(*!(+>.++0*!2,,2W02!A*!+.%)?.0*',!)*!A2!9&@0LA(W0*!)&N.>%2,(W0*!)0!

<.+D.! *,! @A0'! @2%,(>0A(j%*N*+,! 0+*! @*,(,*! A.>2A(,&! )0! ,*%%(,.(%*! )*! E0NL2! 2@@*A&*!

P2NL0X0Q!2(+'(!W0*!A*!'0)!)0!;.0)2+!U!6p2%2!*,!K2%()(!kRmS!<*,,*!&@()&N(*!'*!N2+(/*',2!

@2%!0+*!/(j3%*!M&N.%%2D(W0*!@2%,(>0A(j%*N*+,!N*0%,%(j%*!*,!*V,%tN*N*+,!>.+,2D(*0'*S!

8AA*! '*! @%.@2D*2! ,%j'! %2@()*N*+,! )2+'! A*'! Mg@(,20V! )*! A2! %&D(.+Q! )&>(N2+,! 2(+'(! A*'!

@2,(*+,'! *,! &W0(@*'! '.(D+2+,*'S! G*'! 3(>,(N*'! /0%*+,! 2,,*(+,*'! )r0+*! /.%,*! /(j3%*Q! )*!

)(2%%M&*'Q! )rM&N.%%2D(*'! (+,*%+*'! *,! )*! Ar*//.+)%*N*+,! )*! A*0%'! .%D2+*'! 3(,20V! *+!

Ar*'@2>*! )*! W0*AW0*'! e.0%'! '*0A*N*+,S! G.%'! )*! >*,,*! @%*N(j%*! &@()&N(*! (A! *0,! #"\! >2'!

).+,! "Y\! )&>j'S! 8+! '*@,*NL%*! R[q]Q! )*'! @%&Aj3*N*+,'! /0%*+,! *//*>,0&'! '0%! 0+*!

(+/(%N(j%*!>.+,2N(+&*!*,!*+3.O&'!U!Ar(+',(,0,!)*!N&)*>(+*!,%.@(>2A!)r5+3*%'S!5!@2%,(%!)*!

>*'! &>M2+,(AA.+'Q! A*! ).>,*0%! $*,*%! $(.,!N(,! *+! &3()*+>*! 0+! 3(%0'! %*''*NLA2+,! 20! 3(%0'!

K2%L0%D!k"mS!<r*',!A*!).>,*0%!$(.,!W0(Q!+*!3.0A2+,!@2'!',(DN2,('*%!A*!3(AA2D*!)*!P2NL0X0QQ!

>M.('(,!)*!).++*%!20!3(%0'!A*!+.N!)r0+*!%(3(j%*!@2('(LA*!W0(!>.0A2(,!+.+!A.(+!)*!AU!-!8L.A2S!

!

!

!



!

!
R]!

>L O#&2'*Q>Y,8*

2m <A2''(/(>2,(.+!*,!;,%0>,0%*!)*!A2!@2%,(>0A*!3(%2A*!!
!

G*! 3(%0'!8L.A2! *',! 0+! 3(%0'! )r0+!)(2Nj,%*! >.+',2+,! )r*+3(%.+!Y\!+2+.Nj,%*'! *,! )r0+*!

A.+D0*0%! 32%(2LA*! @.032+,! 2,,*(+)%*! R^!\\\! +2+.Nj,%*'!u! (A! *',! ).+>! 2AA.+D&! *,!

/(A2N*+,*0V!>*!W0(!).++*!A*!+.N!U!'2!/2N(AA*!k^$4'1$%$.+,m!k#m!kI(D0%*!RmS!:A!@.''j)*!0+*!

+0>A&.>2@'()*! M&A(>.n)2A*! W0(! *',! *+3*A.@@&*! @2%! 0+*! N*NL%2+*! A(@()(W0*S! <M2W0*!

3(%(.+! %*+/*%N*! 0+*! N.A&>0A*! )r596! N.+.>2,&+2(%*Q! +.+! '*DN*+,&*Q! )*! @.A2%(,&!

+&D2,(3*!k#mS**

*

*

Figure 1 : Structure des virus EBOLA (4)*
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" Espèce : Ebolavirus Zaïre1 
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" Espèce : Ebolavirus Reston 

" Espèce : Ebolavirus Forêt de Taï 

" Espèce : Ebolavirus Bundibugyo (6). 

Figure 2 : Classification des Virus EBOLA (4) 
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Figure 4 : Virus Ebola Dans les liquides biologiques (4) 
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Figure 5: Physiopathologie de lÕinfection par le virus Ebola et mécanismes 
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Figure 6 : Représentation schématique des protéines dÕun virus Ebola (12) 
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Figure 7 : Localisation des cas de maladies à virus EBOLA 1976 à 2013 (4) 
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R2F,%25*T*\ Epidémies des fièvres hémorragiques à virus Ebola, 1976 à 2013 (14) 
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Figure 8: Maladie à virus EBOLA, forme résolutive(4) 
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Figure 9 : Maladie à virus EBOLA : forme hémorragique, Forme Grave(4) 
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Figure 10 : Inclusion virale intracytoplasmique observée au microscope 

électronique (16) 
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Les virus Ebola sont présents dans toutes les sécrétions biologiques par conséquent il est 

possible dÕutiliser la quasi totalité des liquides biologiques pour le diagnostic biologique, 

cependant la charge virale est plus élevée dans le sang, les selles et les excrétas (Figure 

11). Il est donc logique de privilégier lÕutilisation de ces liquides à des fins de diagnostic (4).  
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Figure 11 : Virus EBOLA dans les liquides Biologiques (4) 
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Figure 12 : localisation des premiers cas de lÕépidémie de 2014 (56) 
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Diagramme 1: Nombre de cas et de décès rapporté par lÕOMS 30/03/2016 (76). 
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Figure 13 : Epidémie de fièvre Ebola en Afrique de lÕOuest (06/01/16)(77) 
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Figure 14 : Organisation Institutionnelle de la riposte contre le virus EBOLA en 
Guinée(78). 
*
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Figure 15 : Organisation type dÕun centre de soin contre EBOLA (source : 
Médecins sans frontière http://www.msf.fr) 
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Figure 16 : Protocole du test de dépistage ReEBOV(93) 
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Traitements Modes dÕaction Données précliniques 

 

Données cliniques 

 

Effets secondaires 

 

ZMApp/ZMAb 

 

Cocktail de 3 anticorps 

monoclonaux   

Production dans des 

plants de tabac ou sur 

des CHO   

 

100% de protection 

des grands singes 

jusquÕà 5 jours après 

lÕinfection 

 

¥ Usage 

compassionnel 

uniquement 

¥ Pas dÕessai clinique 

randomisé pour le 

moment 

 

Réactions allergiques, fièvre 

 

Plasma de 

convalescent 

Transfusion de sang 

total 

 

Neutralisation 

virale par transfert 

dÕanticorps 

 

87% de survie chez 

lÕhomme dans une 

toute petite série de 8 

cas 

 

Essais cliniques en 

cours sur le terrain en 

Sierra Leone, au 

Liberia et en Guinée 

 

Risques transfusionnel et 

infectieux 

 

Favipiravir 

 

Antiviral à large 

spectre analogue au 

nucléotidique dérivé 

de la pyrazinamide 

inhibiteur de lÕARN 

polymérase et 

mutagène 

Validé contre la grippe 

au Japon   

 

Réduction de la 

virémie de 2 logs chez 

les grands singes   

100% de survie chez 

les souris   

 

Essai clinique en 

cours en Guinée non 

randomisé 

 

¥ Tératogène  

¥ Elévation des tests hépatiques 

¥ Globalement bien supporté 

 

Vaccin 

ChimpAdeno3 

 

¥ Candidat vaccin  

¥ Glycoprotéine virale 

dÕEbola Zaïre insérée 

dans un vecteur 

dÕadénovirus 

100% immunogène 

chez les grands 

singes 

 

¥ Essai de phase I en 

cours  

¥ Essai clinique de 

phases II/III en cours 

au Liberia 

Globalement bien supporté 

selon les premiers résultats des 

études de phase I 
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Vaccin rVSV-ZEBOV 

 

¥ Candidat vaccin 

¥ Glycoprotéine virale 

dÕEbola Zaïre insérée 

dans un vecteur viral 

VSV 

 

50% de protection des 

grands singes en PEP 

donné dans les 48 

heures   

100% de protection et 

immunogène chez les 

grands singes   

 

Utilisé à titre 

compassionnel en 

PEP chez quelques 

patients   

Essai de phase I en 

cours   

Essai clinique de 

phases II/III  en cours 

au Liberia 

 

Etudes de phase I: effets 

secondaires décrits à type 

dÕarthrite 

 

Tableau 2 : Principaux traitements expérimentaux et candidats vaccins de la 

maladie à virus Ebola (4,9) 
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Figure 17 : Equipement de protection type contre le virus EBOLA 

(source : Médecins sans frontière http://www.msf.fr) 
 
 

 

 

 

 

 

 



!

!
]\!

U[ 3IC*/J*+]J7I/JEIJ*

<r*',!U!@2%,(%!)*!A2!N.(,(&!)*!Ar2++&*!"\RZ!W0*!A*!3(%0'!32!>.NN*+>*%!U!@*%)%*!)0!,*%%2(+!

@*,(,! U! @*,(,Q! *,! >*>(! D%v>*! 20V!N.O*+'!)*! %(@.',*!N('! *+!@A2>*! *,! U! A2! @%('*! *+! >M2%D*!

%2@()*!)*'!N2A2)*'!@2%!A*'!'O',jN*'!)*!'2+,&S!5@%j'!@A0'!)*!)*0V!2+'!)*!A0,,*!2>M2%+&*!

>.+,%*! A*!3(%0'!8L.A2Q! A*!Rq!N2%'!"\R]!'0(,*!U!0+*!@&%(.)*!)*!'0%3*(AA2+>*!)*!^"! e.0%'!

'.(,!)*0V!/.('!A2!)0%&*!)r(+>0L2,(.+!)0!3(%0'!kR\qm!ArCK;!)&>A2%*!A2!/(+!)*!A2!/A2NL&*!20!

;(*%%2?G*.+*!kR\YmS!8,!*+/(+! (A! /20)%2!2,,*+)%*! e0(+!"\R]!@.0%!W0*! A2! /(+!)*! Ar&@()&N(*!

'.(,!)&>A2%&*!@.0%!A*!G(L&%(2!*,!A2!H0(+&*!kR\[mS!

!

5! GrM*0%*! .0! er&>%('! >*'! A(D+*'Q! Ar&@()&N(*!W0(! U! )&N2%%&*! *+!)&>*NL%*!"\R#! 20%2! &,&!

}!)*!A.(+!~!A2!@A0'!N*0%,%(j%*!e2N2('!>.++0*!)*@0('!A2!)&>.03*%,*!)0!3(%0'!*+!R[q]S!8AA*!

*',! &D2A*N*+,! 0+(W0*! W02+,! U! '2! A.>2A('2,(.+! D&.D%2@M(W0*! kZ[mQ! *+! *//*,Q! *AA*! 20%2!

,.0>M&*!R\!@2O'!'0%!#!>.+,(+*+,'!)(//&%*+,'!*,!20%2!/2(,!RR!#"#!N.%,'!*,!@A0'!)*!"Y!]^]!

@*%'.++*'!(+/*>,&*'S!<*,,*!/A2NL&*!U!)&32',&*!)*'!/2N(AA*'Q!)*'!>.NN0+20,&'!*,!2//2(LA(*!

)*'!'O',jN*'!'2+(,2(%*'!*,!&>.+.N(W0*'kqqQR\qmS!

 

V[ ADCA+!1IDC*

!

!

8+!e0(+!"\R]Q!A*!G(L*%(2!*,!A2!H0(+&*!.+,!&,&!%*>.++0'!}!*V*N@,'!)*!>.+,2N(+2,(.+!~!@2%!

ArCK;!*,! A*'! (+',2+>*'! (+,*%+2,(.+2A*'S!8+!*//*,Q! (A!+rO!2!@A0'!)*!>2'!)*!N2A2)(*!U!3(%0'!

8L.A2!)2+'!>*'!@2O'Q!A*'!)*%+(*%'!>2'!.+,!&,&!%*@&%&'!*,!D0&%('S!

;*A.+! A*! }!<*+,*%! /.%! 7('*2'*! <.+,%.A! 2+)! $%*3*+,(.+!~! 20V! 8,2,'?B+('Q! Ar&@()&N(*! )*!

N2A2)(*!U!3(%0'!8L.A2!)*!"\R^!2!'.0A(D+&!A*!'.0'!)&3*A.@@*N*+,!'2+(,2(%*!*+!5/%(W0*S!

8+! *//*,Q! Ar5/%(W0*! 2! &,&! e0'W0rU! @%&'*+,! (+>2@2LA*! )*! %&@.+)%*! '*0A*! 20V! &@()&N(*'!

>.NN*!>*AA*!)r8L.A2Q!>*!W0(!/.%>*!A2!>.NN0+20,&!(+,*%+2,(.+2A*!U!'r(N@A(W0*%!A.%'W0*!

A*'!%*''.0%>*'!A.>2A*'!'.+,!)&L.%)&*'S!B+*!/.('!)*!@A0'!A.%'!)*!Ar&@()&N(*!)*!"\R^Q!.+!2!

2''(',&! U! 0+*! /.%,*! N.L(A('2,(.+! (+,*%+2,(.+2A*S! $.0%! @2A(*%! U! >*! @%.LAjN*! )*! '.0'!

)&3*A.@@*N*+,! )*'! @2O'! )r5/%(W0*! )*'! @%.D%2NN*'! .+,! &,&!N('! *+! @A2>*S! G*! }!I(*A)!



!

!
]R!

*@()*N(.A.DO!,%2(+(+D!@%.D%2N!~!*',!0+!@%.D%2NN*!)*!/.%N2,(.+!U!Ar&@()&N(.A.D(*!)*!

,*%%2(+S! :A! 'r2D(,! )r*+,%2(+*%! )*'! @%./*''(.++*A'! )*! '2+,&! U! /2(%*! >*! W0*! A*'! (+',2+>*'!

'2+(,2(%*'!(+,*%+2,(.+2A*'!.+,!/2(,S!5(+'(!A*'!@2O'!2/%(>2(+'!'*%.+,!@A0'!20,.+.N*'!)2+'!

A2! @%('*! *+! >M2%D*! )*! ,*AA*'! &@()&N(*'S! ;*A.+! A*! )(%*>,*0%! D&+&%2A! )0! }!<*+,*%! ! /.%!

7('*2'*!<.+,%.A!2+)!$%*3*+,(.+!~!(A!O!2!,%.('!A*d.+'!U!%*,*+(%S!

F.0,!)r2L.%)Q!>M2W0*!@2O'!).(,!@*%/*>,(.++*%!'.+!'O',jN*!)*!)&,*>,(.+Q!)r(+,*%3*+,(.+!

*,! )*! @%&3*+,(.+'! )*'!N*+2>*'! '2+(,2(%*S! 8+'0(,*Q! A2! >.NN0+20,&! (+,*%+2,(.+2A*! ).(,!

t,%*!>2@2LA*!)r(+,*%3*+(%! %2@()*N*+,Q!W02+)! A*'!@2O'! ,.0>M&'!'.+,!)&@2''&'S!8,!*+/(+Q!

N*,,%*!*+!232+,! Ar(N@.%,2+>*!)*! A2!N2(,%('*!)*! Ar(+/*>,(.+S!8+!*//*,Q! A.%'!)*! Ar&@()&N(*!

8L.A2! )*! "\R^! A*! G(L*%(2! U! '0! ('.A*%! *,! ,%2(,*%! *+! ,.0,*! '&>0%(,&! A*'! @2,(*+,'Q! 232+,!

Ar2%%(3&! )*! Ar2()*! (+,*%+2,(.+2A*S! <*A2! 2! &,&! >%0>(2A! @.0%! *+)(D0*%! Ar*V@2+'(.+! )*!

Ar&@()&N(*!U!'*'!)&L0,'S!

<r*',!*+!,%232(AA2+,!'0%!>*'!@.(+,'Q!W0*!Ar5/%(W0*!@.0%%2!&3(,*%!)*!+.03*AA*'!&@()&N(*'S!

G2!/A2NL&!)*!"\R^!*+!5/%(W0*!)*!ArC0*',!)&L0,&*!*+!)&>*NL%*!"\R#!20%2!&,&!U!Ar.%(D(+*!

)*! RR! #"#! N.%,'S! ;(! (A! +rO! 232(,! @2'! *0! A2! N.L(A('2,(.+! )*'! (+',2+>*'! )*! '2+,&!

(+,*%+2,(.+2A*'!3(2!ArCK;Q!.+!*',(N*!U!0+!N(AA(.+!A*!+.NL%*!)*!@*%'.++*'!W0(!20%2(*+,!

>.+,%2>,&'!0+*!/(j3%*!M&N.%%2D(W0*!U!3(%0'!8L.A2S!

!

8+!5/%(W0*!8L.A2!+r*',!@2'!A2!'*0A*!&@()&N(*!W0(!'&3(,S!8+!*//*,Q!20e.0%)rM0(!.+!*',(N*!U!

^#!\\\!+.03*20V!>2'!@2%!'*N2(+*!)r(+/*>,(.+!@2%!A*!4:=!kRR\mS!

* *



!

!
]"!

^[ HCCJ_J1*

!

566818!R!-!IGP89;!78!$98486F:C6!CK;!k;CB9<8!-!CK;m!

!

! !



!

!
]#!

! !



!

!
]^!

! !



!

!
]Z!



!

!
]] !

566818 !"!- !5 II:<=8;!<C6<89656F!G 8!G545H8!78;!K5:6; !k;CB9<8 !-!CK;m


