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§#566() , 136019361, ~0626J37 ) #14#, 60BIT ) GH#FIF#22#12. 1436C1-37 ) #1 11SD. 5586, -#IWO&(JI&™ #2"")(
2.1".0ICIJ26% . 24i(54) IF#22# (30" ) BB24AD) O#118. 073136015 8. (3B . 57 #H#11026% . 241 (#12. 1936 CL-37 ) #
e

PHBIE (D X(+, -, JH SO RO

S. 142881, HOLIBIT )4 (4], HIAI-T"#18C 3(#1(.0"12.17303)2. 83101 (" 13#) MI (#106" 16%" #F
4.1360"1#11 (.0"10618#1 SC1-6 (626 J3#1! >616#1 462601C130313. 241, 60"3"1.31101"D. 5546, ~#4! . )152) !
54T"1 (D)O#! 43'360! 18. 0" 448" .28 (#1 2.1 8#566 (), 13600 ()!5.413, )23¢4! )1 J26%.21 >6)"! .460"!
(0.%64(!, 60"131)C! 0B14#! (CB.8&, -#! (.0"12D. 01-865626J3#1 5623137 )#1#1! (#12.1" . 0IC! .B30! (#! 4#F
18.0",43%#106°1.0. 2+ #"1 (.0" 1281, - . B5! (#"15623137)#"15) 374" (#12.1" .OICIA)3"612.1, 6 (3", FF
5230.831C! .1.J)3(C! 06" 14CB2M360" i1 2D301#(3" , 35230 .831C! .| 643#01C! 06144 BC1-6(626I3#! B0 7)#
2#'1 5561"! (#'1 (3", 352041, 6O0#ME" | 124" T)#12.15-36" 65-3#l D-3"163%#1 6)12.1"6,3626J3#!
C1. +#0110616#1CL) (#1015 41381 (D) 0! . ) 1441843 . (11 OO0 S6UIL " #a1 281 (3, 3523041, HOLBIT)#"!
#112.11#,-0626J3#! C1.311 56)4! 06) "1 B60( . $#01. 21 5)3" 7) 224" 1 "60L1 0! 2D683J30#! (#! DHMR" 140, #!
BVBH# (#12. 1936C1-37) #1106 "1B. 22311 268" LHOTHE (#! , 6B5EH0 (4#124)8" 1860, 13600#SBH#OL" IC2CF
SHOL. 38"

!

IL",322. OLHOLE#16%" #44 . 136015. 413, 35. OLI#1IS . 413, 35 . 136016% " #44 . O#ID< " " #BU2CHIO0 . F
1360.24#106) "1 .1 "#443) (#1468 30! (#1844, —#8, ~#15#0 (. OL1 24" 1 7)#27)#" 1 .OOCH"| (#11-T"#1'S .| 564#F
BITRHIGH5EC #0141 1) O#I5CA36 (#! (DI01HE. , 13607176, 3. 26" 130LHO " 1HOLGHI 2, —#8, ~#) QLA™ *)F

1= j988++<=0IR , )$4) 187104:10- ,4-1 ; V-, -018941DjZ*CO, -49:+, 1 | +, ;-0001 ; 01D9IRY, :)IKI 2! " 018*-, <-8012!'S, 0140/00149, :) B!
<+,4-4:010,1/,01988*+<=0!-,:)c*)0!0:!/,-V-<9:*-<Q! . /-1C-40! 1) . /-0-\*0*10:! 11 +8:->-40*1 ; /*9\D0=>0,:109!49, :)! ; 04180*4+, , 041!
;0419,->9/b10:!; 041)<+4F4:0=>04!B>In0, !0-C , OnlIm<+, 4/0:) 100! FG! >9-1 FGFQnl! =::84knp p pEP =+- , :01*0, 0p4o-:0=>0G5X5FXFGF5X
*-89%:-:0X9, ;X/,08%4/88+*:X+==D08X4X; OV-, -:-+ , X+VX+, 0X=09D:="
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#1701 (0" IHIBIBH) | (#1, #1 (RO <) !, )81 (!, #LL#15C836 (#! (#"1 (BOOCH" " 6011 "+"1CSB . 13F
7)4SBHOL! , 6204, ICH" Lol SH'! 6% #84 . 18" ! "DIBBHLIHOL! 5H#E" 600#24BHOL (0121434 (#')
JHO"INN"15 .81 JHOLIZH) A" BM5CE340, #" Im* !

!

S.I"#,60(#!"D. 55 . 4#01#1000301CI8. 13601() !, -#8, ~#)aI(. 0" 2.1, 655) 0. ) ICI7)DIICL) (3!
2)31, 608CE. 01 ) O#I52. , #158343CI3CH #11 ) O#IBHOVIEH! (1. 0. 2+ #1/O( LA™ IS 1, 6S5HMIIC! (41, 4"
BCI-6(#" | (HIGH, -#, - 13CH )1() . 23" SHI6%U*H, 13431C=") Uk, 13431C"#1 . ) 7)#21"#! , 6OBEE 0L 24!
8, ~#)R1068" T)HI "1 -+561-T"#" 1#111-C683#" 1, QIB3HOLI (. 0106184 , . "0 , #204" | (#" 15623137 ) &I
X2106)"1.)4.18.22)1302. " . 024 BHO1I C263J 0H8I 2#18. 3116, 3626337 ) #14112818 . 3115623137 ) # (#12. 15623
137)#11S . 1(3883, )2ACIC"3(#! (. 0"12D. 413, )2. 13601 (#! (BBCEHOLH" 11#B564. 51C" 1!, 8201 O 1S5 1260
(12, 18, —#8, —H#1, #0H (BDISBC (3. 1ICI O 1A BHBHOLIAL , #2041 (#12030"1.01. 0C3ICI30864S5 . 1360F
OH2HIT)I+IGTIOHNONH . 116) 1#863"1) 0!, #41.301. 4. O1. JHIS6) &), #)MI7)3!, ~#&, ~#01101"3B54C 044!
O 1#84.30! . )152)"156T" 1 (#'15461. J603" [#"! . JM7)#2° 132" "301CE#" "#OUI! SDEB5L) 01! (#! , #41.30"!
6) 122" 1BC1-6(626J37) 4" (#12D. 01465626 J3#! . 55237)C*1012. 1", 340 , #15623137) #1 68B#1 DB55681) F
031CI(H!, 463" #4) (#" 114, -037)#"1(D. 0. 2+"#" 111 (#" KCBM360" 1"30) 8Ta4#"1(. 0" 12. |, 6B5EC-#0"360!
(#'15-COBBTOH" ! (#12.1U36CL-37) I 1! (#12.164586() , 13601 -)B.30#1 )1, n)&! (#°130"13)1360"!
BE.ON.3"#"(15)3"1 (0" 12#" 16#2. 1360" 1301440 1360 261

!

- 0" HOL8#8! (. 01281 (C%. 11C53" 10626337 ) #1111 BC1-6 (626137 #'51106) "1 . 460" 1" 3B524F
SHOLIB. 124! , -6 ('CA6T ) #8124 15-COBBTOH" #1124 1C535-COBBTOH" 10118 4#8" 124" 7)#2" 10614#!
BY%"#44.136015..413,35.. 0141 "D#" 11B)#10! , #41. 30416, , . 360" 14015413, 35.. 136016%"#54 . O#IIND) O#!
5. 4101#015 . 13Ta# (#1 (6 , 4. 13¢1" . 031. 34#106) "1 460" KC (3ICIH0IrSGH!) 016 )40 . 215 . 42#SBHOL . 4
"5C,3. 236C1-37) 414 1#1106) "1 " 6B B#" 1301#44#0) 101206, , . *360! (! (34#4"1868) "1, 116+#0" ! ")a!
HTTYHELILZ#1%6)60. 214 11) 016) 1321 7)31 . 1568146, . 13601 (# (CBI0!I 24" (3BBCEHOL"!, - . B5"11-CF

Mz [M#_ISESHO:IP#Q " ZSUREEIG/90-:9:-COIS0409*<=I ] 0:=+; 41 Oplg+*all r--DOFUISIHGII5IW el!Ql FE!
"Is#1%_RsH ] 9*0al JHIFGG6E/18)-8S0+-3, )0-$SULBIT7)STOLE*3&+*5U300(-$316S3%-78S0+-3 , IN*-, <0:+, !

S, -C0*4-:FIN*04411" "*+<=)1IFG5GL!F6H!8ES

1 HRPYS. IREIFGOWeE! RC-)0=18+3, §; 108+ 1,8)$358 ; 1088+ ; 18+3,$3C-)0=1, 8)$KSV/-1E) ) 8815-8% 1843 , -§ (08915 , 38+3,$ ()
; 106+*+;18+3,$3C-)0=1,8)$) ,§-*1) , *)-$-3*+19) ->$50<=0*<=04! . /9D-:9:-COALIC+DE!FWL! , t51IFGGW!!BE!SFWK56GE!
!$!M04!)<*-:4!V/:/*4! ,+/4180*>0::*+,:1;0!;)CO0+880*10, ! ; ):9-0419/44-1\-0, 100414:*9:) c-04! ; j+\i0<:-C9:-+, ! . /01<0::0!809<0! ; 0!
<=0*<=0/*19/1<u/*!; /1:0%*9-,1_/01*08*)40, :0109!<=9=>\*0\9440! ; /IN9*)0=>0, :V*9 , U9-4E!!!

I3V & XS " &IR" HSESIN=-)-8801I#_MS&EEPPHSQ:-918I350, 195()$ ¥ 10%7)SAXYZS[SA5&"035- ; **+1%6C+3"87+D5)INII/- !
FG5W1In0, !0-c, Onim<+, 4/0:) D0!FG!>9-IFGFQn!=::84ko08=-D-880X>-<=0DEV*0i ; >\-+0:=-. /008
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$.137)#" 1. %64(C"15. 412" IEL.1"1ICOCK. YMI (#12. 19636C1-37)#1#11 .30 3156 #3124 1* 260" L (D) O#!, ) F
1)4#1" , 3401337 #1 (CH6, &. 13" CHIXO"53%C" 1 () IR6K) B19)E65CHO! (#! 136C1-37 ) #4012 1868) B!, 3F
16+#0°"! "#146)2.3401! VL&l 01 ) O#1 C, -#2#1 B3,46" , 6537 )4l (#'1#'5. , # FHPB5"! (# (Ch. L1 #1! (&
180" 53" *360!1 (D) O#1, )20) & (#12. 1636C1-37 ) HIHOLG#I 563137 ) #1241, 3L6-+H0" IHLIE" 1, ~#, ~#) "I
!

ND. ) 16#15. 81012, 15) %23, . 13601 (#1163%) 0% 1. 5542, 01101) O#IACE3L . %a#I5623137 )#10.. 1360 . 24!
HOIB.4H)&! (#12.1,)20)8#1 ", 3401337 #! , 60" 131)#1 ) O#1B64IB#! (#14.2683" . 13601 #1! (#116. 0" BHEL! (#"!
ACT)2L 1M1 (12, 164, -#8, ~#I>6"18#, ~#E, -#"16011C . 4BHOLICICIS3"#" 1015668311 (. 0" 1241 ) (31360"!
#112.1,68C(.,1360! ()18 5568115 824 BHOL. #156) AI21) (AU (#12. 164, ~#8, ~#l rsrt' YIN#I52) " 11!
5830, 35. 26BHOLI06144#156C HO , #I01D<" "#BUICHI0. 1360 . 241 (#5)3" IrsGh1268" | (#12.1 /6B H3" *360!
"5C, 3. 241642 3A#1012. 136CL-37 )l ()&. 0112, 1, 83" 4 (13081 1% ) OF* DI#L12.1 8341 " .01 361 (#12.
/643(FGHiISS .3"1CJ . 26BHOL68" | (! (34#6"#°1"C..0, #"15) 37 )40, 63" 360" (1. ) (31360 H1B3'F
*360°" ! (D30B6ESS . 13601066 5#" 1 (DCL) (#* H11J66) 5#"1 (0. BIICHLAD/ ;_(1(CICI.1360"IC18. 0ITeH"!
H#1(.0M 18!, . (88 (H16#2. 136071 (3526 137)#"1 . 4%, 128 . B%. " . (#"16) 140, 64#1268"1 O (C, 2HOF
,~HBHOU(H1. 1) HIG#1HOIK 8. 3041106 "1 I5#4S3" | (164, #0"#41) 0106 %41 , 60°3(CA. 424! (#1 (60F
OCH" I/ #204"E, 31" DCLHO (HOL (#12. 1, )21) 641012, 1a# , ~#8., —#1 (#12.1" . 01CI012D30 () "18341 (#" 1442 1360"
(#156) 463! (4" HOHOM!™ . 031. 36401 (C6, 8. 137)#" 1 MIEH2. 13601 (35265 . 157 ) #"1) " 7)D. IMIOSF
44 M (DI0HEEH? . 1360 1HOLRHI2H" !, 3%, 60" , 8351360 188. O\..3"#" §12DK 03601 46 5CHOOHIHLI 24" 130" 13F
1)1360" 1301440 1360 . 24"l

!

Ul5. 81361 (" 1-+561-T"#" | (H16H , -#%, ~#106) "1 . 460" 18. 311281 , ~63M! (! (343" #310616#11-T"#!
HO1 (H)MI5 8138781, - ., )OHICL. O HRAFBVSBH! , 6556 Cl (#11863°!, - . B3GA"II'S .| 5EA#SPITH#5 . 4134
"D.11.,~#10! (CBI03A! 5.8/ CL. 54" M 24" 1566, #"*) "1 (D30HEEH? . 1360 " #0141 936260381 #11 "6 ,3. 20 #0184

!&'T+*/>!&/*+8)O, 1;0!"*-+):=-_/0LIn0, 10-c, OnlIm<+, 4/0:) 100! FG!>9-!FGFQn!!=::84knp p pEV+*/>0/*+800, ; 0\-+0:=-. /0E0/0"

! '#_M$&&PP%!S9:-91!"&$P#!N:-D-880!2!_+:*0!4+<-):)!V*9 ,U9-4014+/ W01 5§/ 15 V-<-:15§9<</0:/%9:-+, 14<-0,, V- . /0!=>0i0/*!

BlI'.) 13, (OU5119+v:IFGF51n0, ID-c, Onl!n<+, 4/D:) ID0IFG! >9-IFGFQnl!=::84knp p PE0=>+, ; 0FV*0- ; 00409*:-<D00FGF50GH0560 , +:*0X

4+<-0:0XV*9 , <9-40X4+/W*0X ; X/ , X5 OV-<-:X; X9<</D:/*9:-+ , X4<-0 , :-V-. /0X=>9i0/*WL GI5QI L wQFQFE=:>]!

3Z" " &3PHTU2IP*\/, 02! " 914+<-):)10:10914<-0,<0! ; +-CO, :140!*0:*+/C0*10, I<+,V-9, <00/, 0!9CO<!Dj9/:*0!B!! . ) &3, ()°NOLID0!
FI!;)<0=>\*0!FGFF!In0, !D-c, OnlIm<+,4/0:)'00!FG! >9-IFGFQnl!=::84kop P PEI0=>+, ; OFV*0- ; 00409*:-<D00FGFFo5FoF 1 009X4+<-0:0X0:XD9!
4<-0,<0X;+-C0, :X40X*0:*+/C0*X0, X<+, V-9, <OXDX/ , 0X9CO<XDX9/:*OwL5 I 1 LQWWQFQFE=:>]!

M&P&q!RTICY-,11#1=3,-:,35-$=01+&), 85 ; 109) 05 KS*§ 256*3 801889+, E5+-8tD5)$*3& & )§*3 80185 -3*+19$#*=>9, ;1 3+D-, LIFGFQ!!
65L8E!

! (!#440>\D)0!_9:-+ ,OLNT; ;3088; 35081=+-<§;0"-) ,8"$155, 3&$()991$63&&+--+3,§() -$PII1+0)-$65%50)%9)-§)8 ()]~ (5*18:3,§
-5080)$; 03N8OH3SOM, 1,*)-§; 35082G2@ST3&S_I\)*7)0*7)$)8™ ,-)E, ) &) ,8-5; "0+) 50\ ) *7) 0*7)<IN=-0-880!""0*:91!; )8/:) 1§
FG! +<:+\*0! FGFFLU! m0,! D-c,0nl! m<+,4/0:)! 00! FG! >9-1 FGFQnl! =::84kopppE9440=>\D00X, 9:-+, 900EV*0; F, 051 0*988+*:40<-+ , X

<0; /5L \GQW6X:Cw*988+*:X9C-4!

Dy " # (4&$IN-0**0112!g /0!, +/41988%0, , 0, :1004!4<-0, <0414+<-9004!4/*1D04! [ -D0:41i9/ , 04110:1<0/ bX<-14/*10914+<-) :) V*9 , U9-40!x!
S,010,:*)0!89*100410, i0/bl4+<-+X) <+, +>-_ /04IBII\)=5)§001 , al+-)§ ) $#3*+3:/*3, 3&+)1ICHEIF6!! , t5UIFGFGLIBEF5IXFFJE!
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1#,-037) #1114, 0626 JHIHOLHINHEICIHL , 6018 301 (#12. 164586 (), 136ONO2#! .156)4! . SULI60!
(#! (C, 83 24" 15-COBSTOH" | (D-+83( . 13601 #0164 586IET " 1#114C462) 13601 ", 34013837 #1#0! " . O1CH!
.55, .1360"11-C4. 5#) 137 )#"H1C"3"1.0, #" AU B6%33" . 1360"1°6,3. 26" 101'n) 441 (.0"1D. , , T*LOM!
U3BL#, ~0626I3H" | (#12. 164586 () , 136061 7) 301 (<S1/$/1CS . O#OL ("1 (Ct. 1" (HIU36C1-37) #I#1150) ')
2.4IHBHOL (#12. 15623137 )41

!

SHISEHPBIH, - 531 . 0. 2+ HIH" 11340 HOLGHIE" 1"+ ITSH#" 13626 J37)#°01"6, 3. MIHLILE, -F
037)#"1#01#)! (.0"12. 184566 () , 13601 %3626 337 )41 #112.16#586 (), 13601 "6, 3. 241 <3073 (.0"1 ) 0!
Se#BITEHI"6) "F5.4134106) "1, 60HML) . 23" 60" 12. 164566 () , 1360011 0117 ) #11#, 037 ) #1401 631130 F
3L#1(. 0" 1D-3" 163 (" 11, ~037 ) #" 1(#5) 3" D6E3J30#I (H1D-) .. 03ICHI>6) " IS#1160" HOISHE" 5# , F
1344121860, 1360" 143626 J37)#" 1#1124" 1860, 1360"1" 6, 36F, ) 21) G221 (#12. 144546 () , 1360! (#'1"6,3CF
1C"1-)S. 304 100!, #1"#0"(120)1323" . 13601 (#'1")% 1.0, #" 141 (#"15.813#" 1 !, 645" | THO#"1 7 #124")
)14 THSBUG+B0 112150, , HOL. 12471680 . 0% 1141, 1B 3112'6%+#1! (D) O#! . 5586, ~#! , 65 4. 134#!
HOLHISBC(H, J0HIIGH, —H#e, —#1,86+.0, "1, )2)a#" 1#1130064 . 13601 <54T*1 . 463! (C, 4311241 "+ 1TSB#!
1#,-037)#i12.1"#, 60 (#1"6) "F5. 413#1. 0. 2+ #1284 14361#, ~0626.J3¢"| (#12.16#586 () , 13601411 (60, 12¢!
.. B5!BC(3, 6F", 3HOLBI7)Hi! "#" .55681"156)8!2.1,600.3"" .0, #il2.1" . OIC! #1! 2415 1301l /#!
(HI03H8), - . 5" 11#"11$53"101, 60183%) 13601 (. 0" 12D. 5586, ~#1"6, 36, ) 21) G415 -326" 65-37)#1 (#!
2.116.0"$3""360! () 1434..011-) B . 301 (#1" .17) . BICI (#1" . OICIS#" 1061360" | (DC1-37 ) 141! (#19436CF
1-37)#13)3(#60110616#! . 554C—#0"360! (4" 13614, -0626 3" HLI2H)&" 3B5.. ,1"1(.0" IS0 (#!"6F
,3.201(.0" 12418, 55681"1012D.. 21CE31CHN!

!
! SHI"#,60(!, - 5IAHIE. 3 (# (OM! . ME"130(3" "6, 3. 524" 13" ") "L (#12.1(6) %24 , 6B5CIHO, #!

U366, 3. 24 (HIDVIGH - ) S 300 24" 1234015 .. (6M. JM! 7) D321 #O1#13#011#O1841281 *6, 3. 2141121 ICOCF
137)#11>6)"1(C,43%60"! .)"*312.18.\60! (601! D-)5.30! "#1*6)#! (#"1642.1360"15.4. (3IB. 37 #"!
HOL#1 281 °6,3.2 #1121 JCOCI37)#! , .1CI683" .01 .30"31 2#°130(343() "1 7)3! #0! B6O1! DHM5CE3HO, #!
ND. %64 (81320 "D301CEA" "#1 . IMI, ) "#" 11 M1 "+ SB51QSB#" 143626337 )#" 411”6, 3. JMI 7314018 4#0112.. |
8566 (), 13601.22. OLICH" 6. "#" 163626 J37)#"1,60()3" . OLI0T) O1(CB. ) 1I(#" 860, 1360 k4586 () , 163, #"!
DMIGH5EC #01. 1360 #1156 137)#"176,36, ) 2L)G4224" | (4" 1B68SBH" | (#12.15. 8HOICI#1! (#"156. 137 )#"!
1-CA. S#)137)# I SV 1#, 037 )#"1 (0.0 24 #il 182" 1 7) #1281 (C53"1. I 111 24°1 (3.J06"13, 01 2.1 G4
,—H8, ~HIH01" O1CHHLI 24" 15623137 ) 4" 15) %237 )4 14 O\..3"#"17) 31 43H00H011 24" 1 "6) 140343 6) 140 , 64#!
4B 1)4"11CE. 16JTOH 0!, ) "#1(.0" 124" 1(CB3, 340, #" #5846 () , 183, #" 01" #4601). %6&(CI1N2!"D. J31!
(0. 558C-HO(#A!, #" 16361, ~0626J3#" 1 (#1" . 01CI0N. 1863" 1, 6B B#! (130064 . 1360 11-C. 54) 137 )#"i!
(#°164C560"#"1 M!S, 1-626J3#" | (#12.16#566 () , 13601 87) DHLA" " 634011 *6,3. 24" 1 6) 1 %3626 037 ) #" 4!
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L30"317)#!, 6B BHISEEI60IHBHOL (#'11#, -037)#1()!, 6651190 ) 314!, #1, - . 53161 "#1B6, . 23"#1" )4
2#"130CJ. 31C"1"6, 36FC, 60637 #" HUIS62137)#°1(D. , , T*100. 14566 (), 13601. ) * "3G3H0 O LB 4" !
(#15-COBSTOH! "+*1CHI7)#1 7)# (0" 120301464 1360! (£ 1HB564. 31C" 19362637 )4 14116, 3. 24"
(#12.118.0"$3"*3601 ()1434.01-) 5. 301 S#! (60 H112.114. 0°52. 0. 1360! ('68J . 0% 14 . 24" 1"+ BF
06237 )4 11322) "14HO0112. 195) 1. 13601 (#"1, 6B5CIHO, #" 114, -037)#" LI (#16. 55681"16,3. )Ml

!
SHIL63"3TSH!, - . 53IGHI"D. 813, ) 2451 (D) OHI5 . 4131 ) 16) & (4" 03614, ~0626.J3#" #5846 () , 1344 "

#017) . 310 (#16Q2# 308" #, 1683421 #11 ) 21356 (. 21 HOLLH & , —#8, ~#51 SC(#, J0#1 4115 . 13401 ") #0164
,600.3"".0, #" 1111-C&. 5#) 137)# I/ #24"F, 31" 6011 )|, #0184 (#1RCBHM360" 36CL-37 ) #"1(601106) °!
C1.+60" 124" (CBI031360" L1241, 6OLAMIA"1 (DCO60 3. 136011 <30"31106) "1 (#" *3060" 1241546 , #* ") " (#!
831) . 23" .1360130" 131) 13600. 23" C! () 1%36 "6, 3. 210! n ) A& ( .0"12. 184566 () , 360! - ) 5. 30411 ND.. ) 14#!
5.410106) "1 . 0.2+ #460"12. 18 %837 )#! (#12.1263! () 06455 13810118 4#8" 1281 ") 3431 ()1 546+#1! (#1263!
840138101 2. 1936C1-37) 1 ("1 (Ct.1"15. QA SBHOL. 36 1%) " 7)DO DHO" #p%24! (41 (C.1"15)%23, " 141!
" 3HOLBI7)# N1 <30"31106) *154656 " 60" 1) O#ICBIAMIB0! , 655 . &. BAHIHOLHI2. 136CL-37 )4 ., 1)#22Hi!
16)40CHI4#6"12. IBC(#,30#1-) B . J0#1#112. 1436C1-37 ) #130313. 26BHO1!" 18) , 1)ACHIS . 41) O#1 . 5546, ~#!
J26%. 241 (#12.1" .01C18-) S .30#i! . 03% . 2#I1H0A%6004BHOL. HMS . 1I6CL-37)#1"D6) A4#I5E6. J6k " *3F
A#SHO1012.1" . 01C! #O4%B00#SHOL. 241 #1106) "1 .2060°"! 6% #ed#8) 24" 1 BC, . 03" $#'1 65C4.01"1 6)!
(CB3, 3#01" 4OV #EB#" 118 0"31360042"11 (C, &3#124" 1566, #" ") " (#1066 . 23" . 13601#1! (#1 (3BBCE#O, 3. F
136001 ; . 0" 16) %23Ha1DHO " #BY24! (#1660 . O#" (130" 131) 1360 1!, 655) 0. ) 1C" 156%33"C"1106) " 106) °!
234460101 O#156C" #01. 13601 . 0. 2+137)# (#"1E1.1"1JCOCE. M (#12.19%36CL-37 ) 1 #11061. SBHOL! (#!
230"1.0,#17)3130, . 80#! 2. 1%36C1-37 )4l 24! /631C! /60" )21. 138! > 1360 . 2! (DEL-37)#18/ />97""I
>6)"14CBIC, 3" "60"1012.1,60"18) , 360! (D) O#! , )2L)&#! (#12.1 j1%36CL-37)#1012. 188 ON.3"#Imil "#"!
5.4, (BM#" 11" #716.3"60" | (HMI" 1HO, #1018 . A#8" 124" HBBHL" 24" 15023, 1, 362C" 112" 1 1#SB5" | (D3OF
I#RA#01360! (#"1.)16831C"1"5C, 3837 ) #"IN'S . I36C1-37 ) #1#112. 184566 () , 136081 (#1203013B#1012. 1, 6224 , F
13431001 )18 3LIGHBI3YMION. 12.b, 31CH106) "1 )3 (#1 . BIO! (#! (" * 3081 24" 15-COB.BTO#" 15623137 )" 1!
(C$6, 8. 137)#"17)31"D+1%6) #OLIH01B3BIE . O#!

!

<B5AT"1. 463 (44" " C1)0ICL. 11 (#12D. 611-3" 16837 ) il . 01-865626.J37 ) #1#115-326" 65-37)#1 (#1. !
§#566() , 13601 -) S 30410114 44812, 1436C1-37) #4121 (H)MITSB#I5. 41381 (1, #1141 1-T"#14#18. 0" , 31!

I 4SRRI ] 9*<001 21 &449-14/41001 5+, I T++>010:1¥9-4+, 1 ;010)<=9, cO! 59, 410041 4+<-): )41 9*<=0z . /041 B1! -, 1 | 9/441  9*<OD1!
#3*393E+)$)8P , 8703 ; 393E+) IINSTISILHE'
Y& T IME>-, - /01 )SEL0(E) , -$(58+30; 62081, S )S&LE+NOYSC+3"87+D5) 1t ; -1+ , 41 0j& Y &RRING*-4115.IIL1IF6 118!
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24" 15-COBBTOH" 16%"#44C"1(. 0" 12#1 (6% . 3041 (#" 1563137 )" 15) U237 Y411 <30" 302241 . 156 ) &! . BU3F
13601 (#! (C, 834! 241 586,C(C"! (30" 131)13600.23" .1360! #1! (#! 586(),1360! ()! 434.01! -)5.30I!
ND. %68 (0142241, ~#8, -#10! , 6540 (124" 15C, . 03" B#"1 (D. 5546583. 136016, 3. 241411563137 #140!
. I3TRHIH" . OICIS) %37 ) HIFLA) & BBHI" "6, 36F (CB6, &. 137)#°1190" ) 3L40106) " #O (460" !, 6B 51!
O!034#.)1S5. 86" ,6537)#I (#12.1, - .O#I1H, ~06F" , 34013837 #141130 () " 1e3#22# (#12.1" . O1CI O 0B30!
321"D. I3 (HIBHULHHO ML Y12 1355) 2" 360" | (#12. 1436C1-37)#I#OIRE. O, #1018 . 448" 124 130" 13F
1)1360" #)465CH00#" 130140 . 1360 . 24" 11 BIO! (D#M.. SBI0HRIH" 1566, #" ) "1(#10CJ6,3. 1360 1! (D3OF
BI)#0, 4" 14C, 3566741 )1, n)&! (" 1642 1360 30140 . 1360 . 24" 11!

!

SO#BB3, 340, #1 (#12030064 . 136011-C&. 5#) 137)#1 (. 0" 124, . (&I (#12. 1" 5-Ter#586 () , 134# 1)
. (6513601 (#"11#, -037)#"1 (D.""3"1.0, 11 BC(3, . 241012. 164566 (), 136081 #"11 (C5#O( . Ol (#! 52)F
Q. 1H)6"1"6,36F, )2)E" .30 317 )4 (2. 153" #1015, , # (HI5623137 )" 15) 237 ) #"1/0(7808F
AN<30"30, #17) . 183TSH! , - . 5311568141 )a12. 156C4#01360!" . 0ICHIDC() , . 13601012, 1"#M) . BICHLIO!
2.16#586.() , 13600124" 1, 64622, 36" | (#12. 154614, 13601"6 3. 241>6) "1 2260" 1 (D. %68 (l6#14.. , #81-3"1683F
7)#$#011230"131)13600. 23" . 13601 (#12.1". 0IC! 3031 7)H#! #1586, #" ") "1 (1 BC(3, . 23" . 13601 41! (#!
"L 031.83" . 13600 /#1141 $6 (. 31CI 5ECAH01344! *D30 Ta#! (0" 124" 15 .&. (BM#" | (#12.1%36C1-37)#1 .30"3!
7)#(.0"1)0#!,60"18), 136015623137 )#I#11"6, 36, ) 21) 442411 O1IBE. ON..3"#17)D301#20.. 1360 . 2411 AG )&
,#0.13106)"18.)11. 0.2+ #312066J . 03" . 1360012. I"18) , 1)&. 13601#112. 106 ) 4#20. 0, #! (#12. 154C4401360!
011§ 448" 12. 1%36C1-37 ) #1901 #8B#112030064 . 136011-Ca. 5#) 137)# (#°1 (3.J06"13, "1012.14 . , ,30..1360!
) 7IDIML4.0,CH'I"6,3. 28 1L M) LA 156) 41241 (463", 3437 )4 61" 60113B5) 2" C*15. 4124 1546F
JET (A0, 168, ~#8, ~#1HO!" . OLCHA104HE" #SSHOLIIO0" ) 3141 . (6513601 (D) 0414, 037 )#ill6) IHIBCF
(3, . 21" BALFHDH (CHHO (1HO! . SOOI (HIDHEE3, 340 , #I(#" 1563137 #" 15) %237 )4 | (#I54C4#01360!" . OIC!
BILGHD. , # 33ICH O+ ITSH! (#6301 7)3124" 1 (CBALISD. , , T*1.MI"630"! (CB#0(!1.) " 3! (#!
24883, ., 31CI (#12C() , . 13608 (#12.1, ) 21)a#! ", 3HO13B37) #1401 " . OICIA1! (#12.118. 0" 53 *360! (#'!, 60F
0.3"".0,# U (H"I" . 463" 1642. 138" .) 1860 , 1360045#011 () 1434 011- ) S5.. 30I!

!

|

-18 -



- ‘ﬁ/l"”gg ANDREETTI Katia| Thése de doctorat | Janvier 2024

NHIOBBUEHIM!, ~#5, #)&" " DI0ICEH" "HO1! (#5)3"152) "3#) 4" 1 (C, HOOH"1012.. 1, )2L) 441" , 3HOF
1383741 .22. 01! (#"1642.1360" | (HIBC (3. 13601401841, 360, #* 111" 6, 3CIC™ 61 (4" "#) 2" | (#!, 6083. 0, #"!
H11 (. 20083 41 (#1130CT . 81C"1 "6, 3. 24 "$16) 140, 6441 MIHO)MISC( . I6I37 4" I T)DHLAOC, #'F
" UNSDCL) (#(H, . "L (#15-COBBTOR" | (#12. 144566 () , 136016) | (#12. 1060F&#566 (), 13601 (. 0" 124"
(C5.81#SBH01" 1 #116C1360" ! (D6) LGHFSHA! #11 241 , 624, 13431C"! (DB) 1A#FBHAISN - L™ "F/L""?! 303!
TY#(# 156 (. 31C" 1 (#1I6) 4#40.. 0, #°130-CRHOH" 1322) " 1644601106 154656 !

!

N.O"2#1,307)3TS#!, - . 53154#106) "1.%64(60" 2. 1566 () , 360! (#12. #5866 () , 1360!-) .. 304!
QOMBBHIND. , , T*1.)MI%I6LH, ~0626J3#" | (#12.1" . OICIE#5E6 () , 134#1°D30" Té# (.0 1) OH#! , - .vO#I65CF
8. 163#! 1, ~06F30() 18382241 (.0"1)O#IC, 60631 (#12.1 . OLCI#1! (#12. 188, ~H#, #1401 %3626 I3#!
SDI0() " 183414 115 . 413415640 . O () 1"+ ITS#! (#!"6301#1106) *1"6) - .3160" |, 6B54#0 (44124 1€, . F
03"S5#"11.01! B.468. 24" 7)#1 2#*1 56301"! (., -655#BHOL" 7)H! ,HDHF 31 "6)2TA#I SH'I 546I4T"!
" SHOLIBIT)#"01 24 (CAHIBSEHSBHOL #112.18.%837)#) (! 1-C. 534" L #11 (#1 BC(3, . BHO1"130064.01"!
"30" TEHOLI(. 0" I(#" 1" #) 32" | (#1C462) 1360 11#, 062637 )#" IH1!" , 34013837)#" 17) 316011 0!, 6W1! (601!
HIB6(THIC, 6065374 HO (10!, 4#) "#a124"130CI . 31C"1 "6, 36FC, 606537 )4 1#0! . 01CH SD. ) 1606F
BHIHB. L, -CI(D) 0!, QICHH" 15623137 )4 15) %237 )4 I(#12D . ) 14#116) " 160115 . 413, 35CIOIBC (3, . 23" #ad!
562313 #4! #1! SE0CL. 83" #8! 241 434 .01 - ) $.300! * .114.0"H3" *360! #1! * .1 5C4#003" . 136011 <30°3106) *!
56)8")34460"106"1.0. 2+ #1012 1) SITe#I(#12.1, 60" 18) , 13601 (#12. !, 83"#1 (#2.18#586 ), 136011#BBH1!
Got, IR, 83" 1 (#0. 1" . OICHHOARB600#BHOL. 2411/#2.106) " ISHEBH1LE. I(#1(C, &+5IHVA" 1S5 . 03TEH"
(60112 W36CL-37 ) HIHOMH(HB. 341" . 1B #ISDCL) (HIGH!, . " I(HI030 () 183815 - 4B . , #) 137)#1322) " 144
2H"15 & (BMH 1121, GBEMIICI (. O 128" 7)#2" 1281+ " ITSBH#ILH, -037)#1 (4" . OICIE#5E6 () , 34#I#" 1!
543" (IHOL8#1"6) &, #1(D# " 563" 11-C&. 54#) 137)#°1()15..223. 13B101D.. 21430 . 1381%) " 7)D. )MIE#" 560" . %3231C" !
(#12.15622) 13600436004 B#0L. 241 (. 0"12.1, 83" #1 (#12. 144546 () , 1360I!
|

"I3#S &1N09, 11217 91</D:/*014<-0, V- . JOKI/ , 01>) 5 -9:-+, 10, ¥014<-0, <0410:14+<-) )EIBIL . ) , -3*+196)8S 398+D5) -1, tLGUFGGHL!

g #S&SI] 9, IIMS ™ ZIRL ] -<=0010:1Y &5 (ZHRING/D- , 0LI21R+, ;9C0!, 9:-+, ODIDOANHQ, U9-410:10914<-0, <OIFGF5L1*08*)X
40,:9:+ , 414+<-G0041 ; 010914<-0,, 0I5 IWFXFGFGIBLISIBE+*:1 ; 0M0<=0*<=01I#*+) , *)SCSA351!S , -COM-:)! ; 01 * ++59- | OIFGF5LWGSE!!
“SINESSZ_&PI3D)>0, <011 . 1§*5850)5-*+) , B44D5)S ()-5) 11, 8-8) , $&9)508 ; 33 591:0) 5146 *85()$ ()$*1-$-50891*3, -805*8+3,, §
-3%410)8(SSE3e8S() -$; 018:D5)-$)8()-80) ;0 -) , 8183, 6()§-*+) , ¥) >IP=0401; 08; +<:++0: 1 +<-+)+C-0UIS , -CO¥4-:)1; 01" Fi+ , IIFGSHE!S
"HiSERRZ__10,19>-,E21S, 01</D:/*0U<-0, V- . /010, 1>+/C0>0, (k) C+)/:-+ , 1; 041>-dd-+ , 410:10,i0/b!; j/ , 130, *01; 013/0:/*0!
R<-0, V- /01 PO<=, - /010:fh, 3 /4:*-00O{K{PO*O0! ; 041 R<-0, <O4{K{#, CO*4! ; 015IIF! I, +41i+/*41BUIF, , 3=18:3, -1 C+)E IF1l , +51 511
FGSIWLIBEILQIHGE!
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SHI"IMITSH!, - . 531#! . 554C-HO(HIZH!"#0"112.1"3J0383, . 136011241586, C(C' D13 C*1(.0"!
.5586, ~#IWOE(J&":¥?HOIRE. 0, #I#110120301480.. 1360 .21 Y812 11&.. , #"1 (D) OHIUI6CL-37 ) #1326% . 24!
#11326%. 23" CHIIS . 1J6) 4#20. 0, #1C2. 8I3H (#12. I636C1-37) #ILI (#12. 16# , ~#8., 410! . 01CH! (#12DK 0360!
#)465CH00#! IM130"1.0, #"1 *)56.0.1360. 241! . 55681#8. | (#'1 463" (#14C560"#" )M 7)#1360"!
7)#156" 401124 130146642 13601 () 160 (#1J26%. 211124 164, 6083 )& 1360 | (#" 18P 1 () 1434.. 01!
JISH#126%. 215623137 ) #1041 " #135B31#15 . *101) 0140 #SBa#! (030°1.0,#"1 (#10CJ6, 3. 1360141l (#1563 #!
(#1(C,3"360X24"11.) " "312. 1" TO#I6K! "#!, 60, 4C13 #)O#15)3"* .0, #1, 6224, 134#1B. 3141 (#!1#0"360"!
463! (0. BBAB0HBHOL ) B6%323" . 01 (#'15861. J603 14" 13" ") "1 (#1"18. 141 -CICA6, 314" Im &1 <30 30!
(#12. 16, -#%, ~#1012030064 . 136011-C&. 5#) 137)#i! (#1248”1586 () , 1360 130 " Le3H24" 10124)8" 1., , T"!
5412615 136010 (#12.15686"31C! (#12.1J#"1360! 5)%237)#1 #11 (#12.1 $60CL. 83" .1360! (#12.1 " . 01CH!
#)"7)D0IDCL-37)#1" , 3#O1BI7 )4 (#12.!,65$5)0. )ICI301480. 1360 . 2! , #11C, 8311140 (10! (#" *30#8124"
,6018. (3,1360" 17)H0H" 06361, ~0626 34" 1") ", 3THOLRA" (A SBH" 17) DHLA" 156" #0110, 1436C1-37 ) #!
(.0"1)0IB60(#1326%. 23" CIl!

!

SD.01-656"+" ITSHIBE0(3. 20124 |, GOLEMIH" 1ICE5623137)#" W14 1864, #* 1HO!H0 360011 01!
UCOCR37)#" 17)#I0CH. "1 015 . 413, 35#01I0164, OB ) G481 . 223. 0, " 112" 1 (343" 360" BOIHECL. 137 ) #"!
7)#154) 4401 JCOCKHR! 24" ") 1" 1%36C1-37) 411 S . 12) 11! , 60164 D30BHEI3BICI 4 11) O#1 7) 4 1360! (#!
" 01C!5)%237)#1301#40 . 1360 . 2#116)11.)1. 0117 )#10CI . 31C1(D.. , , T*1. )MI"630" 11 MIGC™ )20 1L (#12.
B, —H, ~#I1<30"3010118. 448" 1281, ."1"5C, 3B37)#1B&. ON.3" (#12.106) 4#20. 0, #1 (#12.1%436C1-37) #141!
(#12.14#586 (), 136001 06) "1 6% #4#60" 1 24" 1 BC, . 03" B#" 1#)§65CHO" 1 #11301#20 . 1360 . )M! 65C4.. 01!
")elH HOHOMI6,3. )MI(CSH6, 8. 137) 11", 34013837 )#"IC, 626337 )#"6IC, 606537 )" 15623137 )"l
SH'1B) 1R "1 7)#12.1 (35265 131", 3H013837)#1 "6011655661) 0" 156) & #M526848! 24" 1 BC , . 03" B#" !
65C4. 1636#"1(.0"120C (383, . 1360! (D) O#1%I6CL-37 ) #3080 . 1360 . 2411 < ) 184BHOL (3LE132" !, 60163%) 401!
01 (C5#30(&#12.1, 5., 31C! (HI6C 3340 , #1A114" 16 (L BIC" . (. 51. 1344 17)#115#) 5281 (#'1-) $.30"!
SHIHOIS). , #1068 7)HI(HI06) 4% IMHO)MI" . 031. 364" U, ~0626J37)#" -#) 41401 "#"1, 60 (31360"!
(DHM" 1HO , #1112 15C4#003" . 13601 (#!" 601" 5T, #!
|

g [RI 97105 Hel$2) 81,6703 ; 393E5)-SgS0]R 1 #64*N, )-$ OSUISES5=)0, 1, )$&3, (+19)LING*-4113_ $RIN;-:-+, IIFGE5I!
8E555¢!!
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*$+ , | -S+)* . BH!+))

). H/ D% *N0%LIH)&+)0 L)B+*BUE& ™ (#1%"")+#)
&+2)31%#+ (/" %0% L1 +2)&+)2 . ""#4)

SOCL) (! (#1566, #"*) "1 (DI0L484#2. 1360" | (#12.164#566 (), 1360! - ) 5. 30#106) *130431#101) O!
"C7)HON. J#i15.81CL. 548 (#°1B. , A" 1#11 (#"1C2CHH01"1 7)3! , 60183%)#011 012.11§.0" 53" *360! !
434.011-)S5.3011AB)&! , #2.8132106) " 1B. ) 116%" #4AH#EIH1L . 0. 2+ HAIH" | (HIEC™ | (#!, B04HIHO , #I1 (!
GAHIHO, #IHOLH 241 BC, . 03" SH" 193626037 #1241 (CL#8B30. 017176, 36, ) 21) 442" 1411 563137 ) #"
LA, 10CA62) 13601 °C, )2.36#1 (#1 2.1 14, -037)# G586 (), 1344 /#°1 304413 .1360" ! 18. 0" 448" . 24"
06)"!,60()3"#01! 0! SHLIGH! #O! ) BITaA"1 24"! , 6018 301" 1 #11 241 56" "IKNRIC" 1 *6,36%3626J37 )#"!
70683441, - ., )OI GH!, #°15.. 8. STIGH"I!

I

90!,60"C7)40, #i1-3"1683, 3" #EIAL!, BOLEML) . 23 HAIH" 114, -037 ) 4" K114 11# , ~0626. 034" | (#12.. !
"S-TeH 64586 , 13441 , 60163%)#1 0! SSHI1EHIHO! 6. 13601 24" 1860, 13600#BHO1" 193626037 )#" 1#11 *6F
,3.)MI7)31 . 2UT4#01! 6) 1 4016, 4#011 2. 1 44566 (), 1360! . 4# , 1 241 546 J8T" 1 BC(3, BF", 3HOLBIT )41 7)3!
.60, 17) . BICI(H" . OIC! (#1565)2. 1360 "L %" #24#812D64(600.. 0, #BHO1N. |, .1CI683" . 1360!
H112.1-3C8.8, -3" . 13601 (#" 14 . 28) 8" WL ("], ~6IMIHOIS . 13Te#! (#1436C1-37)#0106) "1 STOHHO" )3L410!
(CSB601#81. 152, #1T)#ISEH004011. 144566 () , 1360MI2H " 43614, 0626 34" L1 14, ~#8, ~#1#0!" . 01C!
(.0"12.1"6,3CICIB. ON.. 3" #11<30"3012. 19636 C1-37)#106) " 1Sb#11 . ) | (CBII(D. 0. 2+ "#812. 1S3 #1#01, ) 20) &
(#2.1,60",34013" .1360!()'8.31!1#, ~06" , 3#013B37 ) #IHOIRE. O, #IIKO#IB63" L, #1144 . 321#8B# , 1) C3106) "
56)4460°1C060, #4!, 60, ATHBHOL, #17)#!, #"15-COBBTOH" BCATIHOL (#12.1"6, 3CICIHL! (4" 18645# "
(! (CHHRSI03 S (L 0" 12" 7) 424" 204130 TEAIA) " 140, 6441, #"15-COBBTOH" 14118601 1#O0ICA3F
(HO, #124" | (3BBCEHOLA" IC, ~HO4" IHIH", 1CI6838" (. 0" 124" 7)H24" 1241434 . 011-) 5 .301C462) #!
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S rasn& = (/0121345657589 (5 -<(1: .329=>:<(:
; -<(?951:- .3257589:<(; :(714:645;>_1952%

1" &) *Wh(h+ , —./ O ($123 - ( , 45658 " &() W 7%#1344%64570+(.5-4
,0%3.-'

SDCL) (#! (#12. 18566 (), 13601-) 5. 30#1AL (#1361, ~0626J3#" HO!" , 340, #15623137) #I#1I4O!
.01-465626J3#10#154#) 11 BI0BEHAI2HIQ2IBE0( . 1) A6 CI5 . 4124 11# , ~037 ) #8124 11#, ~0626 3" 112..|
SC(#, 3081112, 16#, —#8, ~#Ix# . O (DLASH" "60120C, 834 .31 612, 11# , ~037 ) 14" 1101 7)#27 ) 1" 681412
B2 (#12.17, 340, #1X0-680! " .&,3.1#11 ; -434. "1.41 A Oe .* (D601 B30#SBHOL! (C, 8311015 4138! (#"!
18. 4. )M (#<g)01<55. ()&. U H" " .8, 1<UCIT"112.1326%. 23" . 1360111 . 03BCHI5 . &) 010" #%24!
(#1B. , 1#)4"152) 83 (3BH0"360042" !, BFCAB2) 138" #SI <UCIT*1563431CI3#1 241, 60, #51 (#1.326%. 23" . 1360!
0!, #2)31 (# $60(3.23" . 13608! ,60"3(CA. 01 7)#! ! 241 JHO" L 11 28" BEIM! (#1 5.8 28 S60(#! 601!
.)*6)&(D-)3 #MLH0" 34 SBHOL 411 (HO'CSBHOL! , 6004, 1C™1 241 )01 )M . ) 164" 1#018.3"60! ("1 B)M!
18.0"0.1360.)M!,463"*.0L"L (#! , . 531 ME! (#1 B8, - . 03" #"6! (030868 . 1360 §! (D3(CH" 1#1! (DVIEH"!
2)$.30"Im* 11 >6)"106)"130" ,83460° ! (.0"! , 411! .5546, -#1061. SBHOL 0114 4#8"12.1061360! (#!
15" #8185 .+" . I (#1<55. ()& MAB)E! , #)3F, 30 (F)MI5-COBSBTOH" 15 *#)4" 1B60LI#LIB. \6OOHOL!
281 BDM! (# 2.1 306%.23" 13600 al 26" 1#,-0626J3#"! #11 2% $3J8.1360" <303 241 3. I4"
BA&+/"15" #8171 #11 24" 3(CH"! 8/+8$15" #6171 06) "] "#L4#OL (# B.13T8# 16)11 )1 26031 (! , #1141
G, -#8, #1924 15413, 354011012 1864 . 1360! (#" 16#54C HO1. 1360 (#12. 1%36C1-37 ) 1 7) #2241 " 631
2.67)#iI(CH6, 8. 137)#16) 3HOIC, 64" 560" . I2HISH" 156) A#BHOL" I(# 154" 600#" 88420$ 15" #8.17)!
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1#,-03,3"CAI A.&! #MES5240 . 4.011 " .1 JCOCK. 23" . 1360! SC(3, . 240! 2'. 0#"1-C"3#! 5C83()8. 2! C1.31!
,60"3(CACH! , 6BBH! ) O#! 1, ~037)#! (#1, 604#0..0, #&1 LaGI 24158 137)#" 1 BC (3, . 241601 . 4. 01!
16) 1A 1" . 463" 11, ~037)#" 1" )R12#" 1, 685" U (#" 1" . 4634”168 . 03"C  1#1168,, ~#"16C" 15 . 1 (" 136" I
!

S.1(34#31C! (#1164 )MI#0! " 340, #1 ) 5. 304711 *6,3. 2411 B60 (. SHOL. 24" 1 41 SVSB#"!
)L (HL T 3H0,# () 434,011 06) ! 6BBEHO1! S5 13T4#1 01 6% HEAHE DHO" HSBUH! (4! 14, -037)#"!
5AC #OM#"! (.0"12.1%. 03Ta#! (#! ,60, #4638 ("1 VIGH#"! -)5.30"1 01 18. 448" 241 C567)#" | #11 24!
,34303" . 1360 1#11.30"3!, 6B54H0 (#12#15-COBBTOHI(. 0°1" . 1326%. BICINS'N) 44#1-3"16836.J8.. 5-37 ) !
(# x.,7)#"! ]60C.2T"8 J/US/16( +&( " ( #I$5IA™/SO( 2" 4"/08< B6)A03L! )0#! 4C186" 54, 134#!
83J6)8#) "#I(#1. 1,60, 45136011 (#12. 104506 () , 13601-) . 30410241 (CHE0LHIT)#1j 241 4.0, CH"!
O!".463%!$C(3, .200601(60, 5. "1#8B. , C12. ISCE#00ICI(H" |, 46+.0, #" 114" . , 304" |(#0. 15"+, ~C!I
,60130)HOLI0IVIEH! .22 3ICH" 15 QI (H" 1" 6)4, #" 1B+1-37 )" #1135 J30 . 364" Im& !

1P0*=>010>8)+F)!89*0913+, V)*0, <01; 01 " O1YOFO!; 01 ; #+-:1-, :0%, 9:-+, ADIB*-C) Y'Y el

1 Z$87 1] 9+-0KT*9, <0112! " j9<<+/<=0>0, :11/ , 010+ , C/01=-4:+-*01BIS . 16=+)$()-$+ (") -11Q1408:0>\*0IF G5 I !

“I[Z_~#" |RM9<. /04114+-8310)$()D18;03*0" 18:3, 57581+, )HB03B1, *)-$)85-1=3+0-5(1 , -9)$&3, ()B3**+() , 81811#\- , [ -<=001!
FGSF1I8ELJH!
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Q)4 1" 63011586 -4CH" 16)12CT . 13" CH" 128" 11 , ~037 )" 144 1344 1012. 184586 (), 136016)
0. 1060FE#546 (), 1360!"60180" , 4314 1( . 0" I(#" 1546, #"*) "1-3" 1643, BFL#, -037)#" 501#&(C5#0 (. OL"I!
N#! #1181 $S.03TeH #11 %3401 7)DHRH"! "63HOL 2HM. 11, -#BIOHBHOL 30448 #i! 2D301#64)51360!
462601, 3641 (#1J86" "#" " #18XZ ] 2H1ID301H8E) 513601BC (3, . 24 (#1464 "#18(" " ] 71 64, #01106144!
L0.2+ I SH" 114, -037)#" | (#10B0FE#586 () , 136016) ! (164566 () , 1360816C) 03" *#0112030" C$30. 1360!
(81383, 382041 8X<7! 2.1 BC,60(.1360! /0( 8/41$! BRXZ?0! 2.1 J#'1.1360! 56)&! .)18)3! §JA<! 2.1
18.0"52.01.1360! (") 1C&) "12D)1CE) "1 . 41383, 318K <1#115 . GHMIH0" 3601 2DHO " #BY2! (4114, -037)#"]
#1 1#, -0626J3" | 6#2. 13441 DM! &, —#8, -#"1 )81 2.1 16.0"$3"*360! ()! 434.01! -)$.30! 6)! *60!
J21C4. 13601 81-C&. 53" JCO7T )48 , #22)2. 364" (1 B62C, )2. 3" (1, #12) 24" *6) , 4" #BUk+600. 34"
(3.J06"13, 156C3%52. 01. 163641, &+6, 60" #84 . 13601 (#'1J . BTH 11237)3(#! . S0O617) 4015, , #01. 1 (#!
"+0L-T'#! 6)! 2#)4"! 5.1-626J3¢"1 ,6BB#! DI0BHIIIC! #1! DHO(BBCIIE"# 1340! 7)DHLH "#!
S#4B#, 1360081 6K! "#11#, ~0626.03"#143. 124" 11#, -037)#"112. 144586 () , 13601 0D#"1152) "§! (#5)3" 196340
260J14B5"IGC #RACH! . )1 (6% . 304! (#12D3013BHIND. 322#)&"612D. FIFF2HICICI) 016 )11
!

S#'1 . 01-4656260)#"1 D601 (CHEOLLCH 241 23#0" ! #016#! 4#546() , 1360! #1! 5.4#01C! "60L1!
30", 83171 (. 0" (#1831 1, 037410, #" 16 )MI#LIBE0LID6%+41! (1) 01355661 01!, 6016Q2#1"6 3. 2!
Ol 16. 448" 5.1 #MHB5H! (4" "16.1CI3H"! 5. 1835603, 24" 4G (#'1 , #4138, .1") (! 4%J3031C! 6)! (4"
$.63. J#"1 B6E, C'lI | <3031 0! 18.4#8™ 2.1 "6,3626J3#1 (#! 2.1 1&. (), 1360! #1! #0! (C,60"18)3".0L!
DB556"31360! 0. 1)6#F, )21)&4i1 06) "1 (CBI03" 60" 1 24" 1 %4361#, ~0626.J38" 1 (#12.16#586 () , 1360! 1H24"!
("1 -+U83(#" 1HO14C #. )MEIEC )21 11 (#12DCA62) 360! (#'15)1.1360" | (#1204 5T, #1-) . 308! (#5)3"!
"#" 16830304 11 /4" 114, -0626J3#" | (600#0L123#) 10 (#"1 (3", 6)4" 1#110! (#"14#54C " #01. 1360" 1 (601124
$6(.BIC"11#, -037)#"1"6011CH630" I (#"18. 55661" | (#1B6E, #18CI3" 1581, #1j #)MImIB&! 1" 11j106) *Im!
301830 T7)#! 01 2DVIEH! ). 300 Z#1#1 () . BIC! #"11 54CJ0. 0! (.01 2D. (6513601 6)! 24! &+#1i1 101!
5623137)#i1 *6,3.21 T)# 1, ~037)#il (#1 ,#"158. 137)#" 1 4#566 (), 134#" 1 #11 (#"1 562313741 #0! *. 01C!
B0 1344711901, #1"#O"i! , #"1 ~+83(#"1 OC, #* 314011 (DVIE#! . 554C-#0(C"15.81 281 583" B#118. (3360F
$6(#031C!, ~#81012D . 01-465626 341411 (C1#530. 011 (.0"12. KC5 . 413136015-326 " 65-37 ) #! (#1864, '
5623137)#" I (HI)E" | (B #0"13(C626J37 ) 41!

e Z SEMEESIN-07+011 2! " 0414:*9:)c-041=>9:*->+,-9004! ;9,4100!4F4:0=0! ; 0!*08*+; /<:-+, BUIP, , 19)-$/*3, 3&+)-§-3*+"§"-§
*=40+-16+3, -LIFWEID,, , )OL!, EGX 1115 JWFLISEIS5G IX55FIE!
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>60! #M-.) " 1344BHOW (# ]2),e$.0 901 1.2.0(GH 10! 1. 13(# "' 16)! #0, 60 (#!
<55.()4.31010 .)S$.0 14015, "* . 0115 4IR6) , . )2L"Sil, #11#1() . BICISE656#1012. 1(3" , 35804 BV
")HBR(BO0H! 24°1 "+ ITBH"| (#1 4. 2871 "1 "+BUCLBT) #0241 ", -T#"1 "6, 36FBHOL. )M! #11 24"
3(C626J3#"1 5623137)#" ! U1 18. (31360! #1! $6(#E03C! *DI0LH5COTIHONN S. ! 44#546() ,1360! ). 30#!
"D.0,4#1(. 0" 24" B#54C #01. 1360" | (34" 114 (3136004224 11#2)) 015-COBBTOHBIMAIELISCEHO0HIBKIH"
$6(.BIC"ITH#, -037)#" K#" 1#O150 , - . 0JCH" M340NGI0I(#I"#" 1, 60"1. 01" 156 4#BHOL" I#11C462) 1360" !
(511348

!

S. & (313608 ()12. 130141 ™+/4/$)! (C*3J0#1) O#! . , 1360! (#1180 B3" *360!1835 . &131#1al j! , #2241
(#12.1,60"#4.1360! (01281 14B5 ", #0811 B#"* . I ))&, #0#! () $6(#15.413, ) 388! (!
180" 53" "360!m "HI1X21"D. J3L! (#12. 14454C " #01. 13601 7)#! " #1860112¢" 130 (343() "1 ()15.. "*Cil (#1D.. , 1360!
(H1" #1506 O RA141 (' 11, 037 )4 THOH FBVSH' 1" 6) B3"# 101 (RI06B%EH) "#'1, 60, #51360°11. 01!
"18), 1)6#24" 1 7YDI(CH2E"N S.1 16. (31360! #'11 30731 30", 83141 (.0"1 )0! 586, #"*)"! 1HB564H #1!
"18),1)6C!5.8 (4" OBHOL" 1 -3"16837) 41, 0C"1B.3". 011, 685" 1 .4#,12.1,)21)4#13082)#0, C#!15 .81 (#"!
%331, 6J0313B" 1411 1#, ~0626J37 ) 4" | 7)#1 "60L1 21 (3", 6)4" 11281203 . I 24" 1 "+ U624 11 24" ! OBOF
-)$.30" (60112 1365 . 1083. YMEI24" 1831#" 16) 1HO , 6441 2DH0 436004 BHOIN!

!

D(5$041"1/$)! 2.1 S6(HE03IC! B.31! 5. &1 #MHB52#! C, -6 01 2030064 . 136081 0! 2.1 ) 51)di! . M!
30064.1360" ! (#18)50)&# 1 #11012.1 1#, -0626J3#! /#11#) §)51)6#1 5H#) 11 VIg#! #8B#, 134#1 01 5813 ()!
B6BH01! 6k! 24°130(343()"! "#! 50" 401 #)MFBVBH"1 #0! §)51)84#! 44,1 )0#! C567)#! #11 7)D)0#!
58.137)#16)1)01 7)D6) 1321 1#, -037)#!16. 0"BEEBHIE. (3, . 2HBHOLI2. | BC1-6 (#1126 14#54C" #01. 1360
O SO0 (HIHLI 24" 14#.1360"1 "6, 3. 26" I1RGALI 0158656 0! , D" 11963#0! (.0"12.1 (CS..¢, . 13601 7)#106) "!
.460" B.3#HO016#1-) B .30" HII060F-) 5. 30" I7) #1, #1" #5.. 31804#01CHD . 1$6 (#4031CIAG ) &1.. 0131 "#260!
18)06!S.16)4!j!S. I$6 (#03ICI0D. 1*. 53" 1, 6BPBHO, CIKAIOD+H . 1+ S.3"1#) | (#1560 (#! 56 (0!
SD)*.J# ()!5.7"Cl, 6556 Cl#113,3! (03B5641.0,#! , 4132 *D. J31! (D)O! "#OL3SHOL! §CI86" 54, 138!
(0) O#Ig#2# , 1) 44 (#10616#1-3"163#Im" &1

“SI["S3s]# 1T YEINH510-53I5\)C)93, &, $43587: ~ 1-88PU0F*111 ] 9, <=04:04S , -CO*4-FIN*044115.7 1 6¢!

et MH&S! [0++CO4LIP , 8703 ; 393E+4)$; 3461D5)1INF04404IS , -CO*4-:9-*041; 01 T*9 , <OLFG5QE!

I #RPIM&IS+COMIP, §703; 393E4)$1 5 ;#4D5 " ) LIR:+<all5JIHE!!

“LENNEMSSHHE/ , 1IP ; ON-80)$303, +10+-&)% . )-$%3, -"D5)) , *)-$*58850)99) - )9 1$EIBC10+-18+3 , LINOF+:LIFG5 15!

S # 1~11/93C10018:3, T7)845&1,563, -)D5) , *)-1IN+)- FIN*044115 JHE!!

"UTZS3#S " P -<=0011248-8)8"*048-<883& ) SFSISFYZ: FY i Y1 [900->0%; 115 J61I5WFHSE!

D& 3"SMIL)*9*; 11217919 ; -+, 1,104:180/41<01 . /10000!):9-:EEEIBUT)001+ , IUISIHWLIGEI6E!

I HPZSS$I"/ , +IA35-5,k1=3, -S11&14-5"8"3&3 ()0, )-8~ -- 145 (k1 , 6703 ; 393E+)$-B& "80+D5) 1! " 9IM)<+/CO*: 0L FGGLLIBEILJE!
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9014834111 "3106) "1, 655 460" 124"14C462) 1360" 1 *, 3#013B3, BFL#, ~037)#" 1 7)31#) 401! , 6)4"!
16)11.)1260J! (#10616#1C462)1360! -) S5 . 304! .22. 01! (#12. | (654" 13, .1360! () 1B#) 101203044#01360! (#!
DASB5EIBHLHI (#°16C462)1360" !, 654403, 3400#! #1130 () " L43H241%) " 7)D0! 0. ATO#BHOL! (DXOLHEOHL!
5)3"1 (# DI0WRIHO, H! 41383, 3224 X< #015."" . 011 541 281 "CT)HON. J#! , 655241 ()! ICO6SHH!
-)$.300 16) 14130, .G0HOL! ("1 "#)32" (#12.1 S6(HR03IC! 3™ ") ™| (#'1566,4"") "1 C462) 138" ! (#106"!
.5 ,31C" 12, O L (D24 (2" /-1 /#71CA62) 1360 " 1 1#, 037 )#" 1 #11 4C462) 13601 1#, -0626 137 ) #"!
"60L!, -, ) O#I2#16C")21. 11 (D)O! , -#BI0#BH01 26033L) (30. 2! (HMSHAI3" #114, -037) #1411 "6 , 3. 241 41!
JH0.1T)DE2H" 1B)GHOLIA#E1)#) "#116)1060/1>6) *10D. 460" 1 (60, I*. B.3"ICIC! (#" 16 (HOH" 1. ) I"#0"
5865641 ()! HABHI! DA IFOF (34! ()!2.130! 4$+810" 131 (CA3AC! (#! 4$+" 1) *3J0383.01! B6 (4l S#"!
B6(H031C" 114, 037 )4 14" 156 (4" 11#, ~0626 337 )4 1" 6011301430 T7) " 1012D-3" 163641 (#1D-) ... 031C!
g)637)D32#0!" 6311106) " 10#106) "16556" 60" 15 . 10124 54311 { CUHCAHO! (#12. 1B6 (#403IC”(106) " 1+]
§H4340 (460" 1!

!

90830412. 18 (313601041 "3J03B3H!I5 . *12. 15C4#003" . 13601 (#"158. 137)#"16) | (#" 1" . 4634FB.. 31!
2.1B6(#031C100C7)34. 115, "I /#1$(< " SISI0 ) O#1E) 51)EH!_&. (31360141156 (#4031C! 601! **6,3CH" !
IDYOHIHLID. )18 (. 0"12.1(3.2, 137)#!, 60130)31C=(3" , 60130)31CH!

FEM)N+) (8D ("9 " B:H"'#)8 " G +i#8)0)B("4+#B&S.); (+94:;1"#9)8;) 6" 9&(#4:<)

!

S.ISC(3, . 8" . 13601 (#12.1366" "4 "#1..22.011 ()1 ")34316%"1CI837)#I01D. , ,6) , ~#SBHOLH! . M!
"5C,3.31C"1 $C(3,.24"! ,6014PB564.30#" 8BC(#,304! w586(), 13441 JCOBBIT)HI! #1,17 (!
(3"56"3138! . (B303"16. 138! . IM! 5623137)#"1 5)%B7)#' 0.1.23" 16! (CP6IE.5-37)#" 1 #11 *. 031. 364"
230"30 7)D.)M! 83 411 58 137)#1 °6,3.24"1 7)3! #016)&#01! 2.1 , 60, #51360! (D)O! Vie#! -)S5. 308!
1CH63I0#0L! (#120. "5#, 11860 (. SHOL. 26BHOL "6, 3. 2015)%23, i11#, ~037 ) #iICA62) 1315623137 )4 (#!
2164586 () , 1360MONH130, . 40! , #11#1301#E5COC1E. 136014018118 . (31360H11B6 (#03ICH!

!

|

|

& &SI 9bll . KN74D5)5; 038)-81, 8)$)8) - ; 0+88(56+1 ; 4819+ -&)ING*-A1IND+, 1I5ILBIC! [O0D->>0% ; LIFGGBICIN+<a0:ND+ , LI C+al!
FG5GUFHISE
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SH'1, - .VO#"165C. 1636#" 11#, ~037)#"112. 164, ~#8, ~#1B60 (. SSHOL. 24I#1128" 130" 131) 1360" 17) #!
"60LIDEL. 1§120. ($303"16.1360412. 16, 3CICH 241 JE6) 541 °6,3.2012.1 ,655) 0. ) ICI#112.18. $322#! *60L!
3B5237)CH"1 (0" 12#1 (3"56 3138114, ~0626J37)#! (#1"65-3"13, . 1360! (#"1CL-6 (4" (#1546 () , 360!
1 (L0128, 6., ITEH! 6,36, ) 21)8H2! #11 362603741 (4! SO (H"! (# 84586(),1360! (#! 45T, #!
-)$. 3041

!

SD30"131)13600.23. 1360 "C 1! 2.1 068%.23" . 1360! (D)O#! 1, -037)#! (3l $6(#0#! 2)3!
SHLBHIHOL (#15COCIEHAI24! (6. 304118 (313600#211218. ) (8.1, #5#0 (. 0L O1ASB5" 14..83. %2#!56) !
T)#1 B0HF,31 7631 . (B51CH! #1130, .40CH! (.0"! 24! SE0(#! *6,3.20 /#1141 . ,1360! #"1! 0C.0$630"!
U)K MIBD), 1) . 1360 ! (+0.BI7)H L 1.01 "6, 3. 26" 7)# 5623137)#" i #0! 1CH63I0H01! 24!
8C, )E&H01"1(C%. 1"143" . 011012 16C)2. 1360! (#I2D301#48) 513601462601 . 3! (#1J66" "4 "#II S#" 1263 141!
8183, 1360" 13CH™1 . M!, 685" 184586 () , 138" (" IBHB B 1" 6011-3" 16437 ) 4" 14115 .81 ICH" 15 .8116) 14"
"1 34337 1360" #1! 01 18. 446"! 16)14"1 241 CSB7)#'I Q0! 1114 28! /6(#! C560+$# (! - 63!
1.%+260340!P . $$)8. %371 (1. 01 (#1G| }s!.4.01XC") "F/-83 112! "#18. 311 241 1CB630! -3 16837 ) #!
(#°158. 137)#" 1 (#!, 6018Q21 (), 685" L (#12. 164586 () , 360N/ #1, 6. (!, 6B5H0 (L (#'1" T2 U (")
LRI ) RIH T)HH" 1"601130" , 831" 124712637 18C 03" * . OLI2DCT)3ICHI2. 1¥) "13, #1112, 1 431 563137 ) #!
O!86+.)SH# (H1DC567)#I .31 ) "3 (#1263 Cle. 13441 )1, 6018Q2#1 ()1, 685! (#" 1 BB B#" !
58654ICIC"! (41 -6BBH (! #11 061 SBHOL 2#"! , ~213BHO0L" 1 I0BBIC* 140!, . *1 (0. ABELABHOIN 1 AD) ")
,601#B568.300 241 ;#BHOL (DP3IS56, 6. 140! M 683J30#2 (# 2.! (C601626J3# SC(3, . 2H!
,60(.S50.3112D. A6RI#SBHOLI#L! (CBI03™* 31124 . 1131) (" 1642, 1344" 1 . )MIE30, 354" 144586 (), 138" 1al j !
X O#1GHBH118. 3101 ), ) ORIBHBBH ) 0154 36! . 6813BImS( = #B52. , CI5. 81281 s #BHOL " "C (3, .2C"!
HOIrsGrila$6 (B3¢ 21 ML (6, 1630 . HOIBH1L. OLIHO! , 6-CAHO , #1 (H463!" . 03L. RAIHLEQI"6,3.2!
(#12. 1BC(#,30#1al j | - #\) 842101 2D301C3H) 4! (" 15 .3" 60" (4154 5#, 1. 312" "4, 41" (" 1B6+44" 141!
$.1,60() 3410 #4315 " 10!, 66 BS54 1SN )4 m(

IS 4741544+, 41 JOD0I8*+<044/41; -, d:-:/:+, , 9D-49:+,104:1<OND9, <00, :10, ODj-, 4:-:/9 , :10:0j-, 42/ /-0, 1<01988++:1
)F+-10:0<#, 7495 -<i+-%019C0<!I09!1D+-! . /jO, :*0:-0, , 0, :1V*) . /0=>=0, :1 D04 V++=>041 4+<-9004! ;9,4!00/*!0,40=>\DOE! 3j04:!9/44-109!
;04<*-8:-+,1;010j9<<04! ; j/ ,1>+/C0=0, :14+<-9D19/1:-:*01 ; -, 4i-:/ -+ ,19/1:%9C0%4! 5 j/, 01%0<+, ,9-449,<0! ; 9, 41Dj+8-, -+, 1. /-1, 0!
4j988/-0! 894! 0b<D/4-C0O=>0,:! 4/*1 ;04! 8*9:-./04! D)cIO4E! N+/*1 *08*0, ;*0! 0j9,:-,+>-0! p)\)*-0,,0! 0,:*0! Dj):=-./0! ;0!
*048+,49\-0-:)10:0j):=-_ /0!; 0)+, C-<:-+, 14+,180/:1;-*01 . /O0j -, 4:-:/ -+, , 0-49:-+,104:1/ , 0100/ 4:*9:-+, 1; 01<0!89449¢0! ; 01091*0cDO!
9/1*0cD0=>0,:1!;0109!<+, C-<:-+, 1 1109!*048+, 49\-)-;) B!

V& T &[HBM&! NO*-<at! 2M,4i-1/:-+, ,0-49:-+, 11 ->8)-<9:-+, 1! *04:-:/:-+,E P=)+*-49:-+,! ;y/,0! 8%9:-./0! 944+<-9:-CO!BL!
kA3&&)SCHLH#3*+"§" LIC+IEIS6WL!, +EI51!FGGQLIBBEI 1X556E! !

91 87&S  &I3=01041121 91413 01Y9>>+/+O\-IBIIN5M)8, -§)8 1 *&3+0)-S()BLHI*+8*5(kL, 8703 ; 33E4)$()$S10+-1! CHLIR)*-O1!
P+=>0!5115J5GE!8E! IGGX155¢!

#&!30!:0b:0!04:!<+,40*C)!9/!] /4)0!; /1™ +/C*0! ;0IN9*-41IM)89*:.0=0, :1 ; 041# , :- . /-:)41+*-0,:90041!n0 , !D-c , OnlIm<+, 4/0:) 00! FG!
=>9-1FGFQnl!=::84koo<+000<:-+, 4E0+/C*OEV*09*ako 1 QQ I 10<DG5GEW66QL!

B0 34,400 94,901 ;01 0Z*;%00 5041 ) ;0<-, 415 #)0&),8 (]4+; ;3*018)1 10,1 D-c, Onll m<+,4/0:)! DO! FG! >9-1 FGFQnl!
=::84koppPE<+, 40-DX, 9:-+ , ME=>0; 0<-, EV*0=>0; 0<-, 07 0C+-*4X ; *+-:4040*=>0 , :X ; =-88+<*9: 0!l
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X22) "14C15. 81 18603°2. L1AR") (" 328!, 645" (#12. BB SHIHDHFBVBHIB)11) 133" C! , 6 B!
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AVIS 138

|l - AUJOURD’HUI : PEUT-ON PARLER D’EUGENISME ?

La question se pose au vu des débats notamment parlementaires, déja évoqués, qui
font référence a l'eugénisme pour incriminer des pratiques médicales telles que le
diagnostic préimplantatoire (DPI) ou le dépistage préconceptionnel. Le diagnostic pré-
natal (DPN) peut aussi renvoyer au critére de sélection des individus, I'une des com-
posantes de l'eugénisme. Cependant, aucune de ces pratiques ne semble rassembler
I'ensemble des critéres précédemment retenus, a savoir une visée d’amélioration de
l'espéce, au moyen d'une politique d'Etat tendant a organiser une sélection des indivi-
dus, & moins d'interroger le déplacement d'une coercition d’Etat vers une coercition
sociétale insidieuse et, peut-étre, non moins vigoureuse.

Le mot « eugénisme », de par sa charge émotionnelle, empéche d'évaluer objective-
ment ces différentes pratiques et de penser les questions éthiques qu’elles soulévent.
L’inflation de son usage comporte également le risque paradoxal d'en dévaluer le sens
et de le banaliser (risque d’autant plus important si I'on considére que la médecine du
futur pourrait offrir des opportunités inédites a cette idéologie qui a marqué I'histoire
des deux derniers siécles).

De méme que l'invocation du mot eugénisme ne peut suffire a clore les débats et a
renvoyer au silence toute forme de contradiction, réfuter le terme ne doit en aucun cas
permettre d’évacuer les questions éthiques légitimes associées aux pratiques incrimi-
nées33. Si ce terme continue d'étre utilisé en dépit d'une inexactitude sémantique,
c’est le signe que des questions éthiques majeures doivent étre approfondies.

[I-1 LA LOI

Ce que dit la loi :
article 16-4 du code civil
créé par la loi n°94-653 du 29 juillet 1994

Nul ne peut porter atteinte a l'intégrité de I'espéce humaine (1). Toute pratique eugé-
nique tendant a l'organisation de la sélection des personnes est interdite (2). Est in-
terdite toute intervention ayant pour but de faire naitre un enfant génétiquement iden-
tigue a une autre personne vivante ou décédée (3) {ajout du 7 aolt 2004}. Sans pré-
judice des recherches tendant a la prévention, au diagnostic et au traitement des ma-
ladies génétiques, aucune transformation ne peut étre apportée aux caractéres géné-
tiques dans le but de modifier la descendance de la personne (4).

()

Y& 1£CH (UEIS Q!

- 65 -



e ANDREETTI Katia| Thése de doctorat | Janvier 2024

S.I"B52#1C46, . 1360! ()1 B6Lj 1#) ICO3" SHIMICARNH 1" 154)4"1"6,3. 24" 1401 "D 55) + .0l
")eIH (R34 I()15. " TCHLIT) A4 156 331C IB) 1) G4 B1SB3#* HO!" , TO#IS . 81241, 30CB . 183, 136 00#2!
HI5 . QIHI563137)HIG1S . 15#) 80!, 6018. %#SBHO1I012D. OMICIC!6)1012'. 0J63" *#i!.116)*6)4" 1) 0! 6%+#1la!
YOHIBHO ., #IHMICE3H) GHIRCHAH16) 3% . 130 . 34#Im ™ NO0!ISS . 13Te#I (HIS623137 )" 3614, -0626 337 )4 1!
211 (#4#0)1) 01 .8J) $H01! (06556 3136031860 (C!* )& (#'154C" ) 556" C*1C263J0C" | (#'16C. 31C" (#!
2.6, ~#8, ~#1B. O\.3"#1. , ) #RHIHL . 11#3J0. 011" 6) 4401121563011 ] 6 (£ 30INAH) ICHACH " 11241 (Clh.. 1!
7)COIID. 552, . 13601, 23037 )H#! (#" 164, ~#8, ~#"1 ICOCI37)#"15 .81 241 "#) 21 583" B#! (#1"60!5. " °C!
B)O#" 1! S. 19436C1-37 )4 411 2D6) 1321 3" 1401 52. , #1 B30I 7)#!I*. 5.3 1 2415 " *CI O#1 "#1 64546 () 3"#!
AB)&L.01i12. I"6) 448 3041CI(#" IEL. 1015813, ) BTE#SBHOLHOISS . 13TR#I(HIUIECL-37) HIBLI(H0H , ~#8, - #]
JCOCI37)#1 0! DCL&. OJHEA! 2.3 *#1 #OL6#463! (D3OC(3LA"! 7)H 13601 CL-37)4"! (LO" 124! , . (8! (#12.!
§#566() , 13600 SH26H!, -6 (#12.1,6)26) 8 (" 1+)M! MIEL 1"FK 037§ (! "#M#! (#2D40B. 011 40!
. 02.0(H# 6)! 2.1 4, -#a, -#! (D)O! HBUE+E0! 01423IHOL! #O! /-308 " 1"#3AHOL! (#! 56301"! (#!
,655.8.3"601268"! (41 (Co%. 1"11X2"1 6011 )" *31) 01563011 (#1, 60, 1)a#! 41! (#! 54C4#01360!8. ,#10!
DA0BIYHO, #! (4" 54.137)#"1 3014801360 . 24" ! ") 8! 24! THAA31636H! BL. ON.. 3" A.&. (M. 24SB#01! 06) !
54.137)60"116)11 0!, -.,)0i! (.01 06! 43#"! 7)613(3#00#" ! )O#! "C2#, 1360! %3626J37)#! (#'152)"!
58355 364" 15 . 4863 130" 6) 5\600CHi!* 6) 44011 (C, 60" 3(CACHi!, #u# O !, -6M !, 606301111 O 16)!
(#12.15.8140 .3 KO! ,-63Mi1 30()3L! , 60", 3#BBHOL! #11 30,60" , #SBH#0L 5.8 0616#! .0, 4. I#!
"6,36, )21)GH2H1106" 1", -TSH" ISHOL IMILJ L/ ~HCDP6SBH0 10D+ 1564 7)#t . 5. 3" I(#!, -63M!
D=8 (), 604630101 S68" 7)# (0" 12, -6IMI30LHRA3HOL 2. 144" #BY2. 0, #15-COB1+537 ) 4! 60!
5. 8281 (D-656J. B3I IS . I5e#BITE#I" C2# , 1360H) JCO37 )44 11(60, D) O#1 (#'152) "1, 6)4. L !
B 1. 4. 01116) 1)) 01B. 3116, 3.2 IINHS ) 3" 124" 15R#BITRA" 10 , ~#8, —#" IH1IDC (383, . 1360! (#12. 1263
(#1%36C1-37)#1 #01 GHH 61 24 (86311 &#2.13B1 01 2.1 &, ~#8, ~#1 * )& DHBYE+60! -)S.30! .1 C462)CI#0!
B60,1360! (#'! (#B.0(H'! "6,3. 2411 (#") .4.0,CH"I #O! &, -#4, -#! WESBC(, .28 #11 (4 )8!
.552, .1360"1,23037)#"l!

!&$!N#%' "HSMI"0*, 9%; 1121488*)=0, ; 0*I004!80/*41BL!63& &5, +*16:3, -1 IWII5JJQUINO/*4LI BEIHE!!

! &!"ZS (&P!"09, XT*9, U+-41121 " 041988*0 , :-414+*<-0*4! ; 0100/ C) , -4=>0!BlI#*+) , *)-§45& 1+, )-1IC+HEQSWL! , +E!HIIFG5 1! 8EI 56X
56E!

!"! [ISHSMIA0-,E12! " 0l<=+-bl ; /1<+, i+-, :E1#480<:4 ; /18*+\00=>010:!:0, ; 9, <04!; 0109!*0<=0*<=0!B!1! " 0! 3=+-b! ; /I<+, i+-,:E!
S, 010, . /A:0184F<=+}4+<-+D+c-. /010, IT*9, <0114+/41D9! ; -*0<:-+, 1 0! [-%9%; 1409-  El#*>9 , ;13+0-, LIFG5F1I8E IWXJ6E!

P 3$S  h~ &<l S [#1/+4)10: " #SSZSq! [0+*COAIH, :=*+8+\-+)+C-08$=3058:3 , §75&1+, )11 &040C-0*1 ] 944+, 1 8!
56FE!

Y1041 704+ ,41%009:-C0419/b1<000/00414+/<=0410=>\*F+, ,9-*0418*)->809 , :9:+-*04!+, :*)C)D) <014/ \4:*9:E! " 0l<+; 0!; 0109149, )!
8/\-./010,<9;*01091*0<=0*<=014/*1Dj0>\*F+,10:1004!<000/D04!4+/<=0410=>\*F+, , 9-*04E!!

- 66 -



e ANDREETTI Katia| Thése de doctorat | Janvier 2024

61! (D.%6&(! 5E6-IUCH" 1 HOIGHH "'S11 2" 1 6, ~#8, - #"1 B)&HOL #0" )31 *6)B3"#"10! (4"
166" 13601581 (C46J. 1360 HOL# rss "™I#1IrsGG ™ 4IS . 12631 () 1AL . 6wl rsGt!434011 56 (3B3#a!
2.12631() ! ¥)32#1rsGG ™ 1L ) 1663 #12. 188, ~#&, -#1"6) "1, #81.30#"1, 60 (31360 11SH#" 1. ) 1663" .1360"!
"DH#BBH, 1)#011"6) 1241183, 11, BOLRQUH (HID<JHO , #I(#L. | 1 36BC (#, 30#18< 1 ™ " 41101581381 () !, . (44!
06455 1381")34. 011al2. I5#A13040 , #1" , 340137 )1 (#12. 18k , ~#8, —# (B3UIVIGHICL. W23HIAL , #2HF 31 (631!
7)DH2#1" 6311 .5537)CH#16)!1B60( . SHOL. 2441 "DI0" , 6364 (0" ) O#1B30. BICI SC(3, . 2411 D) 1323" . 1360!
(H,B2)H°1"6) , -#"1-) . 304" HLHBUE+600 . 364" | (B3LIVIEHI. I"#) 156" "IRRIC! . BIO! (#15 . 44403
DMIBCT)2L. 1" 18, 6B5ICT VLD 16, ~#8,, ~#1 (B3LI6#" 54, 1812415830 , 354" 1C1-37)#"Il1

!

<) (BBH)E. 01 ,6BBH! M 5EC, 3" 2.1 1631 24" CICHHOL'! 411 ) HD)H") (634401
6] . 1634 SBHOL! 5A6440%! (DHSBUE+60"! ")E0)BCA.3H"! 6)! (#! ,H)H"! 3" )#"! (0)O! 54641
5. 4#01. 21(#18C, 60 (. 13601/0(8/H1$11D) 1323 . 1360104156 ) 4 . 011" D#BBH, D) #AI7)#15 . 41) 0!, 60" #OHSBHOL!
C, 8311 411 #M523, 311 S .1 ,8C. 13601 (DHSBUE+60"1 ) $5.30"1 OF (#"1B30" | (#! &, —#4, #! #"11 014 (31!
SDI0WA(3L #'1! CJ.26SHOL #3384, 138! ,60,#40.01! 2.1 S6(383, .1360! ()! ICO6BH (H#! DHBUL+60!
) 16#BH01! 06BBC! #B%E+60! 180" ICOI7) 4 N BVB#i 23552.01. 360! (#! , #2) 24" -) $. 304"
(.0"1)01#B%E+60! . 03B . AUBHBIE+60"!, -3BCEIT)HH" 11586-30CHI8. 413, 2 SIrGIGFr !, 6 (#! (#!
2.1 ".0IC! 5)%237)#2M QOBI0R! 2.! ,&C.1360! 5.4! ,260.J#! (D#BUE+60"! -)$5.30"0 0! (#"! B3O"!
§566 (), 1344"1 6)! 1-CA. 5#)137) 4"l 4" 141 0 (31! #11 83J6) &) "#SBHOL *)SAH#31CHI SH! /6B3IC!
/60")21.181>.1360. 2! (DEL-37 )1 344" "#O13#201 (. 0"1"60! . 43"10~GrAf! (#16#(CB3I0%1) 0! , . (&#!
NIGT)H L (#,2.8383H6) 281 (3563138 20372, 138! (4! &, -#8, —#"1 30-CRHOTH"! 01 2.1 ,4C. 1360!
(OHBUE+60"1 180" ICOI7)H" 141!, ~3BCAIT)H Il SH™! #1224 #1 2| #BUe+60"1 )8 2 7)) (")
8, -#5, -#"16) HMSCA3HO0, #1601 CIC! , 60 ()31 | 0#15#) 44011401 .),)O! , . " IVI&#!18. 0"BCAC" 10! (#"!
B30I (#1J#"1. 13601, D" LFOF (34101 (#"15. 134014 !

!

O0B30RNA" I5R6*HL" I(HIGH , ~#E, ~#1#112#"1, 60 (31360 | (#1SB3 #1401 5523, . 13601 (#" 154616, 624!
(6344011 "#1 "6) BHUEH! M 5830, 354" 1 C1-37)#"1642. 138" IMI 263"} (#1%36C1-37)#1 #11 IM! *1.1)1"!
NRCTH I HD 6, -#" 6 (HIDHBUE+E0H1 () 1Bn) "NO0MBBHIID . 413, #IGAI (), 6 (#!, 343!
(C,2.8817)#1j12.12631 " ") 4#12. 158355 . ) 1C! (#12. | 545" 600#1I30HA(31116) 14! . 11301410121 (3J031C! (#!

PGz, tIBKL6Y; ZIFIN/-000: 15336 1009:-COI9/1; +, 10: 1 0y/:-D-49:+ , 1; 041)D) >0, :410:18%+ 5 /413 /1<+*841=/>9- , 1111)944-4:9 , <O!
>);-<90'1109!8*+<*)9:-+,10:19/1;-9c, +4:<18*) , 9:9D!d5eE!

vz tIFGGBIHGG! ; /1L19+V:IFGGBI*009:-CONIDIN-+):=- . /OF']

Y1z, tIFGE5XH56! ; /IW1i/-D00: 1 FG551009:-COlDIN-+):=- . /OF'

P 910441, tFGEQIWS 11 5 /1L 9+v:I FG5QI*009:-CO! 11DOI\-+):=- . /01C9D-; )01 89100 3+, 40-DI <+, d:-:/:-+, , 0D14/88)9, :01091D+-! , t!
FG55XH56! ; /1W1i/-000:!FG55E"

- 67 -



) ‘ﬁ/l"”gg ANDREETTI Katia| Thése de doctorat | Janvier 2024

JHOAF, 3141108 01311 26164 58 , 11 (#1 2V1#1 ) B 30! (T 1241, 6B BHO , #SB#OL! (! " .1 4341 mBl S# 060F
854, (), #'1, 60 (31360" HO1E.VO#12. 1) "5#0"36016) 12416418, 311 (#12D. ) 1683 . 13601 (#" 164, ~#, -#"!
5.410<J#0, #1 (#12.1%36BC (#, 304/ SDEBRE+60! -) S.3010#1 (3°56"#15. "1 ! "1. ) 1*)BT)#! (#!
544" 600#i1321%COCB3 , 3#116) 14#863" 1!, 6BB#12D.. 1. 55#1C1 241/ / >9i! (D) 0#15861# , 13601%)83(37 ) #140!
1.0117)#15#5" 6004156140132
!
AL IR "< HICKI<I6""2) =35 (1) 0h. 1"0'S) <O SK (A" 38 ) IR0 +#'S 1K "< - B <<
R Qb S0 ek (O (L0 24+ () CH O™ ) I30™. T8 HKFR. ™ % JHSAA0AL" 08" S+#5 045361 <44
BHOL() L U2" 0" (4 HO"< - 1™ $ OUBAR (RO . " OREBHH10°5. ) ) 0705, 10" " IhA3+#0" , (#8344
32" 00458 (. 0°%2""5"1(3'<U30'% (003 6. "1 0" SRR (E3+H0'$ ™ 100+53)8) '$UH0'% , C*11"*31'0" 03k ("' A0
UBREHHO™E . )0 HIR+HO O+ S) OO  LHE L0 4% B)R)0", (M ti+ (OUiA.3: (+HO(5+. %0
0" 1+#0 0 *=00"0'$ ") 2 L+ < ' H0", (1, (OB IL(LO", (. < (< BHE O
.0 S3A) 40" SK (A ANB (O™ . FC #3408, 51

S.11-C&.53#1 JCO37)#! SHESBHL 7) .01 O #2241 (D.) JBHOLHE! 241 "18. 1CI3H" ! (#16C) " "1 #1!
(0C2.8J38! 24)8"1 ,—. B5"1 (D)1323" .1360I! /#"! (3BBCAHOLA"! SCI-6 (41! 5.8! 2.1 653! (D)0! ITO#!
B60, 136004201 SHSBHIHON (# 183148 (#'! $.2.(3#"! $606JICOI7)H"I /#1H# 58.137)#! 5#)1!
"DH#BBH, 1)#81/0(8/8$!6) 1&:3(8/86!4012. %64 . 16341 /#11H (HROSTE#IH"112.152) "1, 6)&. SBHO1!) 133" CA!
S.11#,-037)# (31# J! (OC(31360! JCO6B37)4 Dimi3** )i ()! JCO3H! ICOCIIT)#i! . 156)4!830. 3IC! (#!
8C5. 8481 (#"15) 1. 1360"1JCOCI7 )4 | (H15 . 03TR# , JICHIISH" 11, ~037 ) 4" IH1I546J6T" 1" , 3#OL3BI7 ) 4"
7)#" 136004011 241 *1. 1)1 (! DHSBUE+60! #11 304314011 241 2CI3"2. 1) 8 0V BHIGHI HOI 52, #1 ("1 GI)#"!
CL1-37)#"NSH" 1. DU (HIDHSBUL+6016" , 3281 (60 , HOLHIB60, 13601%3626J37)#I#1860, 136016, 3. 24!
!

L&12. 1"+ U627 )#! . 1143%) CH101 D#SBUE+B0! 0DE" 115 . *12. 1 BVBHI56)412. 12631 7)#156) 124"
30(3430) "1 7)D3" 1 "63HOLH015.8, 6)8" (HIA™ " <! (L0"12#!, . (44! (D) 0154644115 . &#01. 201 (.0 1281, .1
(0) O#1301#88) 513601 BC(3, . 241 (#1864 "#18X" * ] 21 (D) O#1301#468) 513601462601 . 34 (#1366 "#" *#!
8XZ]716) 0, 6641 (.0"1)01JE6) 541" 6, 3. MEARIH)MIB) 15623137 ) (CHESBI0C I

VR [SH#SMI#, , OXR+8=-08121 " 01<+*8410>\*F+, , 9-*010:1VLi:9D! ;9, 41/, 01988*+<=01*009:-+, , ODO!BLI\)*7)0%7) -$IL &+9+19) -1!
CHEI551!, +EI51IFG561I8EIXGIE!

VS ze# [ <0217 [);-+, 15 /1c), +>0BUAIS ()-UICHEN! , +EI5GLIFGSWLIGEILSHWFE!

PEISHNN $OF, 911 21 T)-8¢, ES U3B&) , & )-8+, ES 678 0)85-45 T7)8 #3%+195 & ; 1*85 31§ P&, +3*) ,8)-+-5 +, P&" 01§ L1 (0! 51!
# =4840+ CFI+VI0COHF; OFID-VOUNAF<=+)+CFIN*044115] JJ1IQL5SE!

J#HPYH&SIR)CO*, 0INZSGSEBERIH! [& &R!&,*<Id;-*el 21&>\*F+, 1180%4+, ,010:189%0, :) 1Bl h;-:-+,1 ;0091  9-4+,1 ;04!
4<-0, <041 0Dj=+>>01! I 61IN9*-41IFGFF1IFLH8E!

- 68 -



e ANDREETTI Katia| Thése de doctorat | Janvier 2024

:3J0.260"! 7)#! 2#'1,600.3"".0,4"1 ()! JCOBSBHI (#! DC53ICO6BH! 41! (#'! 4.83.1360"!
JCOCIT)#" 1!, #22)2. 36416011 )1, )& (#" 1586.J6T 1 (#12. 18, ~#8, -6 BC(3, . 241.) 10344 ) | (#!
2.1 ,6B5C-#0"3600 (#! 2.1 5E3H! #O! - 4J# (#"! $.2.CGH#"I (# 2.1 1-C&.5H)BN)# #1! !
(CAHBESHBHOL (4" %361, -0626J3" 1 (#! 2.1 4#586(), 13601 /60, 30348 C1-37)#! #11 4, -#4, —#!
OC,#" "3 (#!,60*)I)#A! .4#, 1 24"1 5830, 354" | C1-37)#"1 (#1 44" 5#, 11 (#1 2.1 (3J031C! -)B..30#! #1!
(030064 1360!1#, ~037)#IIS#11&. 0" B#EL! (#'1,600.3" . 0, #" 1 (H12D. 5544013" . JHI012. 124 , D)t (#"!
(600CH#" 11241 (3.J06" 13,1 ICOCI37 )1 #11 54C3%52. O1. 163441 *601! (C*0! 65CA. 13600#2" I N#1 2.1 BV SB#!
$.03TeH! 7)# 241 "+ 1TSH G#566(), 138! %3626J37)#! "C2, 136004! 24! "5#SB.16C60(#! 2! 52)"!
5448665 011 #1! 7)#! 241 *6,3.2 "C2#, 1350041 241 ,60*63016! 24°! 58.13,3#0"! (#"! %361, -0626 34" !
4C.23"#01 ) O#ISEC" C2#, 13601 (A" Lji 1% )Mim™ 1SBe+60" 0! , DA IFOF (364! (#" 1#SBE+60"17)316011 24!
52) "1 (#I561#0134#2! .B30! (0. %6) 138101 ) O#1IE6" "#* " #1" . 0" 1" "] 1" . 0"155.. 28645 1360" !, 60JCO3L. 24"
J6. A8V #1130, )6 0281 KO#! JE6""#" " #1 (3141 64(30.3#! 7)3! O#1 OC, #**31#! 5. "1 (0301484401360
13614, 0626337 ) #13B5237)#1012. 1863" 1 7)#12.1"C2#, 1360193626 337 ) #1B. 4683"#1 , #41.30" HBUe+60"!
6)! ,#2)2" ) 5e6R3L (D.)18#" #1 7)4 (L0"! ,#81.30") , .70l ") HBUE+60"! ,60\)"! O#! #!
(CA#6554#0115. " 186%, CBHOMI SH™1B.) " "#'1 ,6) , ~#" 1401 " 601! ) Ol HMHS52! X2 #O14C ) 211 7)#i12.
(3"130, 13601#016#10. 1) #2111 61383, 3421 7)31B) 11B. 3141268 | (#" 14CB2AMIB0" 1%36C1-37)#" !, 60, #40.. 01!
2.1 (#'18) ,1360! (4" 14BUE+60"1 )80) BCE. 368" 141! (" 164, —#8, ~#"130-CEHOM" I 0CIBIH! 2.14C. BIC!
(#°1S5C, . 03" B#"#5E6 (), 138" 1(31"10.. D) & "INSH" 13614, ~0626. 334" |(#12. 144586 () , 13601 6011563 #"
(.01 )0! 35.330.36#1 , 622,138 #1! 30(343)H! (# 454" #01.1360"! ,6J031344"! #1! *6,3. 24"}
" HOLBIT)H" I BC(3, 28" #1! 1, -0626037)#"IN SH'! 1, -062634"! (# 56301 140", #O(#OL! 2.!
$#546() ,1360!-) 5. 304!

!

K" )24 BH01012D. 41383, 3. 231C1B. 3LIGCBCAHO , #I01D- . S32H1C1 - ) B . J0HIHLIODA" 115 " 121586 31!
(#12.10.1) 4131206556 313601 ()10 1) &#21#1! (#12D. 41383, 34201 . 303130186 () LA 116#54C " 401 . 1348 (")
,60,#51360"1 (). 23" 14" (#12.10.. 1) 441 6K! , #28F , 3141 (CBI03#! , 6SB#! j116) 1!, #17)3! .8834#1*.0"
DA0LHRAH01360! - ) B30 m™"8(S.! (3, -6L6B3H! #0164 0. 1)&#2 #1! 41383, 340 #°1! ,655.8. %0281 M!
655631360" | (#1BVBH 1+5HIHOLH0. D)EHIHL | )10 1) R#IHL"6,3CICH" . ) 4. JHAL (654" 137) #il
)% 30#1)E. 21 .8, - h7) #3433 CAEL, 11 /6BBHIZE" . ) 16#°16556"31360" !, #2#1 ()10 D) d#ral4L!

"!PYZ] NRZ_ 13! ¥ 1ot,E$S10),8-8T7)SR ,8393E+*196730)3E01 ; 7BS IS\ ;03 (5*8+=)§ T)*7, 393E+) -1l J4P!IN*0441 FGGI 1!
88EI550X55LICI [h$#SMI#, ,0XR+8=-0112!" j0=>\*f+,1=/>9-,10, H# | NI)0)>0, :418+/*!/, 01988*+<=0*009:-+, , O000'B! ™ ,N1,*)-<
01&19)-¢ /*,"018:3,-! ,tF5! 9/:+>,0' FG561! 8t 6HKLJU m0,! D-c,Onl! m<+,4/D:)! DO! FG! =>9-1 FGFQnl!
=::84ko0 ; +-E+*Co5GEWFGFo5GF 1.J 1.J9*!!

---- HSS | $&IB9:=0%-, 010: " #SS | SEISIS=0"1121" 01, 9:/*0DI0:Dj9*:-V-<-0DIBLI- , 1= G0*0139:=0*, 010:1" 9*0*01$98=9"Dld; -l
S),-)08)BLES1=)*915, 1650)%8V/, )$) , D5M)S; 74633 ; 74D5)1! " 9IM)<+/CO*:0LIFG5 111815 | QXSW6E'

- 69 -



e ANDREETTI Katia| Thése de doctorat | Janvier 2024

(1D 81383, 321004 115, . "I(H" , G35 1344124 11. 4. 01116) 110685 . 134#1022#1-3C8.. &, 3" #1401 *6,3. 01!
(#"14. )" 18" 16%H#1716) 12 130 (343 " ORH" 1, . 1CI683" . OINSD) 133" . 136016) 12.1(C"3J0. 136015 .&!
2417) . 2383, . 1381 ! 41383, 3420 m! G#54C" #OL! #1118 0" S#11 ) 041355 J#! (DB%H#1!B.2"383C! 6)!B.%437) Il
A& ATHSBHOL 2.1 (3, -6163H! HOLH! U3626I3#! 11 "6,3.20 )1, N)&! (4" %361#, ~0626 34" ! (#12.!
4#566() ,1360106) "130431#101) 0!, 60" 1. 11a!16) 1#18#,, ~#8, —#15. 411 (D. %68 (! (H2DCL) (#1() 1434 . OLIg24" !
U3BL#, ~0626I3H" 1AH#EIH" 156) 41" #1 (3BB) "#AIH0" )31 . )MI3B1#, ~0626 3" 166) JH" 141192 0, ~#"NS#"!
U3BL#, ~0626I34" | (#12.16#586 () , 13601C2.4J3" "#O112. 1CB2#MIB0!C1-37)#1B.3" . OL1 . 55#210! (#14.. "14"]
"18.1CI3" SERIT)HT #1 OBETYE O 1.4 (#' 586,81 (# 066%.2".1560! #l!
(030" 131)13600. 23" . 136081 (#"1() . 231C" IHOLEA#NHISEIACHIAIS ) 023, S#1ICT . H1I#IB68. N, 60 , #416!
241, 1360" 1A (3", 6)4"17)3 THO(HOLI 016 (3B3#EI! . )1, )& (#7130 131)1360" | (#156) 46341124
,6B568#BH01"1"6, 3614, -037) 4" 12#157) " ICICBHOL. 3448101 . 46312, 1"#M) . 231CH12. 18586 () , 360!
#12.13#1. 1360015 813, 35#011012. 15CL. S6E5-6"#1 (#" 14#54C"#01. 1360 1#11 () (463111

!

SHI(CA#BE54BHOLI(H" 3614, ~0626 I3 10 1BC(3, . 5" . 1360!(#" 154. 137) #" 16011440864, C!
2030"130)13600.23" . 13601 (#12.1 4#566 (), 13601 (#1 ID#°5T, #1 -)S$. 30411 /#1546, #**) "1 730" , &34#0L!
(.0"1)0!, ~#BI0HBHOLI-3" 16837)#11. 0L (. 0"12#)8"16C. 23" . 1360 (12#)&" 16 (. B1C" 1 7)#1 (. 0" 12#) &
2CI3BCE. 1360" 1S . I5E#SBITEHIECAB2) 13601 #M) 2 1 7)31 . 1)1, 6)4"1. ) IB3#) | () VAATSH#I"3T, 244!
2.0 B)1.160! (#') &3 (B 5.7 I8 S 18563, J4 0.377.0, 4 #1100 ") 56J4T"! 1#,-06F
" SHOLBIT)H L #1L 2°) - OJHSBHOL" | 563137)#" | BEASBHOL! #0" #9241 )01 "6, 241 , 60" 13L) 138! (#12.!
4#566() , 13601, 60HB564. J0#IISH" I9361#, ~0626J34"1C2..8J3" 401124 156 (. 231C" 130 131 134#" 1 (#12.1
4566 () , 13601

!

SD68J. 03" . 1360!5) %237 #! "18) , L) GHUHI# LHDAFBVSHIB6 () 2CH!5 . 124" 1 1#, 0626 334" !
434 0L #1241 (3",6)8°1012#)8! ") 41l >60F . 0B06B37)#! .)! (+0. 53" B! (#' S6UIBIC 140! 16)1!
JHORHI #20#°130, .80HO1I 2.1 ,+,23,31C! (#"1C462)1360" 1 %3626 337)#" 1 411 *6,3.2#"I1 /#1 ,60"6813) B!
1#,-037)##" 115631 (.0" 1) OIB2)M!, 60" 1. 011 (D30T, 1360 13018 HLI#MIEI0 " T7) 4" 1401441 - ) .. 30" 141!
060F-)S5.30"11S'30, 68564 13601 (4" 19361#, ~0626J3#"1012. 164546 () , 13601411, 655 . &. Y2101, #0#!
7) 3N THIHOLE#IH1 "6, 3. 11215623137 )41

YN 2 gS&(&_P!I'D9,<=0112INO, 40%1091*)C+)/:-+, 140b/0000! ;9, 4100419, ,)041 5ILGIK! -, :000<:/0DiD0{410:1):/ -9, {0410, !
IN*#g _

_/R:01;014/\CO*4-+, 1BII ™87, 393E+)8I01 , al+-)LICHEIBI1! , +EIFIFGEINISEIFWWKFIFE!

1Grz—7 1] -<=00EIMO4I-:041; 0189449C019/b12180>-0*04N+-41BEIS , 01008)*->0, :9:+, 149, 4N- , AIBIPE301$(* C18-"1)5, )--)-1!
FHIIFGGFE!S-:0410:140/-041189449C0410:1<+ , -, /-:) A1IBEIFFXQQE!

- 70 -



- ‘ﬁ/l"”gg ANDREETTI Katia| Thése de doctorat | Janvier 2024

OMI#0. 31C"! (#') 1, -0626J34"! ,6J0334#" ™™ il 2#") %3614, -0626J34"! (#! 2. "5-TeH!
4566 () , 134#18. \60OHOL! #1! 601! B6()2CH" 1581 (#'1*. 463”1 (#"1"+"ITSH"1 "6, 3614, 037 )" 141!
H)8" 15 1C83. 31C 1N SH" 193614, ~0626.38" | (#12. 164586 () , 13601 30" 131) 13600 . 23" #0101 #* ) 61 7)#!
JHI56137)#I4" 1562313" #101SH " ) 641 7 ) DHA 15 203401 ML (CB.322. 0, #* L (4" 11, ~037)#"1 ), 685" !
Ul (1 S5) 21352410344 . )MA#224" 16, 60B3 ) 44011 L3031 24" 18, 55681"! (#1868, #1#1! (#156) 463 #014#!
MI0LBH! #1124 5)%23, 0 2 0.1360.2! #11 DI0WE0.1360. 20 2.1 *6)4#8.3041C! (#') EL.1"! #11 2.1
$60(3.23".136011 ON#"! 0! §#16.0,-#01! 5."1 “#)HBHOL 2! 58.I%.13"$#! %3626J37)#! 031 2.!
5-36"65-3#1()1434. 011( . 0" 2#)&" 156C") 556" C*[1#22#" 1" 6011 (#"1, 6014#F56) 463" 156 )I(#" . , 1#)4"!
30() " 16342°61C, 606537 ) 4" IHIICL. 137 )#" I /#" | (SBBCEHOLH" M5 CE3HO , #°81 O)!"6, 3. 21012. 1 JCOCI37 )il
(C5#I0H01! 24°! (36#,1360"! HOLHEE'#"! 5.8 ') §#"560" . %2%"1 S6B137)4"! #11 2! 183514+7)#!
,-465. 137)#1 13614, 06263374l SH'! B6(H'! 65C. 16%4"! (#'! SLEBITE"! #11 2.1 ,665CE. 360!
§H0B6E, CHI(H" 1" #, 60 (#" 130148, T(HOL")&12. 184586 () , 1360! (HID#" 5T, #1-) 5. 304!

Dig8q #SMI&>>0, /0001 #(H#SSZ!M*;9,10: ZRESSHS! T, U+-411 21 3+>>0, 21, +:*01 <+¢, -+, 119U+, , 01 0:1 04:!
V9U+, ,)0189*1D91:0<= , +D+c-0IBIS61 , 1%S-BIISF 11IFGFGLISE 1Y5FE!

- 71 -



e ANDREETTI Katia| Thése de doctorat | Janvier 2024

- P& 400?28 "% ISF+T(T%(,$D% -1 .)/D0$ 12" (/"
1" %" (&"#8&)2+-%$3 "0+ . #1" . D)4~ _"(,$D1D-$"/

1"1$384%64570+(.5-#, 07 3. - %#>#3119?754. %4 7%#13465+. 31%F?9-9(. /0%

)
SD., ,C2C.1360!B)2T)&. Ol!#11#M5 . 0" 34#! (#12030064 . 1360!1#, 0626 J37 ) #!#11%36 BC (3, . 24!

.1 JCOCAC! (#06)4#.IMI&.55681"1 "6, 3. )Ml )O#! 16. 0"B6ESS . 13601 (#12.156.137)#1 BC(3, . 241 41 (#!
IDBBBEH! (#6301 1-Ch. 5#)137 )4l S#"14361#, ~0626J34" 1041 6011 5. *1281 "#)21B. 31 (# 2030064 . 1360)!
04" 1"6011.) "3 0417 4" 13601 (") " J#" 1 (H14#5C H01. 1360"1"6, 3. 24" UISBHOL. 28" IULE. 4#6™ 1.
ML 56313601 (4" 11HB564. 31C" 18U3626J37 ) 4116, 3. 24" 1563137 )#"11" , 34013837 ) #°IC, 606537 ) #'!
#1, IELDHOLEH , 463 #BHOL (#'1568#) "#" 1BA601STEA" 1HOL8#12.1JCOCLIT ) #IAL12#1 "6, 3. 18" 1 (3, 6) 4!
#1128 1540" CH" " #1BBASSHOLIAL! " DAVMSEBHOLING" 1601 .0, 4C"1 (. 0" 1) O#1-3" 16315 . 81 ICHi!, #2#1 ()]
5#)5281 (#' -)$.30"I <303l "#! *601 BEABC"! (#'! JE6)5H"! *6,3. )M! #1! 5631374 (471 52)"!
BABJGH" 3 1" IMISI) "1, 60" #44  1H)&"H1 )1 ") 41 (#12.164#566 (), 13601 (#1"#" 1 (CI#SB30 . O1" 141! (#
2#)8"1 S6(.BICTI /# 5-CO6STOH 13(3B#0"3600#2! 06)"! 241 (C*3J060"! 5.41 281,60, 451! (# j!
"6, 3. 24FICOCI3T)#IMIN/#2)3F , 31 #16CBTE#! . )MIS0ME(CSHO( .0, #"182) , 1) . OL#" 1411 . 0. 26D ) #" 1HO18#!
281 963626337 ) 1 281 JCOCIST)#1 #1281 *6,3.281 16) 11 5813, ) 3TRHBHOL 068" T)H#! #'1 , 6., 1CE3" 37 ) 4"
-)$.30#"1"601ISB3"#" 1#01, 64C2. 1360156 ) AIM5237 ) HEIABIA) " 13838 (#" 15-COBBTO#" 14366, 3. )M
>6)"18.3"60"! (# ,# ,60,#511 )0! 530,354 ,60"131)13B! (#! D-3"16%# (# D-)S.03IC! #1! (#
0. BY34. 240, #15-26"65-37 ) # (HIDVIEHID-) . 301268" 7)#! , #D)F, 314" * .3#101, 60, #51) . 23" #1411
OHM5237)#41" . I5865641#M3" 1#O, #I#1I" .15CE#003" . 136011!

!

S.1"6,3.24FJCOCI37)#! $5.1083.23"#1 061441860, 13600#B#0L %30 . 3641 #1! , 655 4. 13811 5. 3"!
HOHISHEBHIICT . JHBHOL (HIBHLLEHIHOIGHLHBI" 1I0LHE" 13, #' 1 (H144) 17) 3ICA62) HOLIL! #1846 (T24OL!
300. " UHSBHOL (#15.81 #11 ()14 (#,#'1,60,#51360"! 5-326"65-37)#" 1 #11, ) 11) 424" I ON#"!
554204011 01 2.1 0).0,#I1 | OBB#, 134#SBHOL 7)#2#"1 T)#! "63HOLl 241 5631360"! .)! ")l (4"
U3BL#, ~0626I3H" ! (#12.16#586.() , 13601 #1! (#'156" "IRBIC"! (#2184, —#8, ~# U36BC(3, . 2401 j1 24!
S+1-#"15HU5CI)HOL 2" ~+561-T"#"| (#12. 19%3626J3¢1 oliligl 2#°1 .4.0,CH#*1 O . 463 SC(3, .21 0D6OL!
(60,!5."148B. ,C12.1 5C4#003IC! (#'1,46+.0, # A #1241 6. , 304" (#12.15"+,~C! , 60130)#01! 0! VIg#!
L.30CH" 15 BI(H1"6)E, BT 1B +1-37 ) 4" WIS . 330 . 44 ISH" 1586 J8T " | (HIDI0MIBIH0, HI(HDP 6B B!

-72 -



- ‘ﬁ/l"”gg ANDREETTI Katia| Thése de doctorat | Janvier 2024

$.2J4C! *60! C462)13604! 0#12)3! 601! 5. "1 5#A5B3"! (B " "#4! 161. 24BHOL 2.1, 6BEHMIC! (#1 "1
546,4C. 1360!m " UNAG)A!, . ) "#iloH" KCAB2) 1360 14, -OBF" , 3HOL3B37 )" I(#!, #" | (HRO3TEH#" 1(C, HOOM" !
O# 56)84.3401! C,2%5"# DCA62)1360! 52)"! 7)#! "C,)2.%# (#') %36, -0626J3" #1I (# 2.!
4566 () , 1360119224 1" 60112816C " )21.. 11 (DCA62) 1360" 1-3" 16837 ) #" 140!, 60" 1. 041586 364" *360! (#5)3"!
2#1006231-37)#115)3"18)20)6. 4" (T* 1 28 AATSH! "3T, 28 024" | 54#00401! 52, #1012.16C462)1360!
30()" 163820401 $.3°1 ! ,DH"11 01 SB)3" A. "1#)&! 7)#! DBO! (631! 2.1 160868513601 &. (3, .24 (#"!
13614, -0626J3#"1 (D.4LIHO! * 340, #1 . 55237 ) CHil (#158. 137)#! 413" . 0. 241 #0! 58.137)#130() "1834224!
m™ 11924, 60" 1314010 016) 1321% . *#)4156) 4128 (CA#6554BHOL (#'1,600.3" .0, #"1326%. 241 !
B60, 13600#BH0116#586 (), 138! (41 2DVIEH! -) 5. 300 (#12. 1S5 03T4#1 (601132 "#1 , 6556 #1CA62)H#il "#!
ACICOTEAID. (. 5L #1SBH) AN

OO0B30! #2241 B.4683"#0L! .)""31 ., ,CICE. 1360! (#! 2.1 &, ~#8, ~#1 #1! (#1 2.1 586(), 1360! (#!
U361-C. 53" 1#0! 4)#! (14" GAHA! 24"130%) "13, #7176, 3. 24" 11 (DHO(BI )8! 24°1 5. 1-626.38"1 (#!2.!
4546 () , 13600

FSF)SDRD' ; AKCHNG.) "#)S; (&)LK"$ " Bi+,!

(#3010 2 96362603741 #11 241 *6,3.21 BOASBHOL! 241 (35Q2#"! . JOCI3T)H (#! 2.1
4#506() ,13601-) S 304/ +, BT 4" WI(+0. BI7) 4" 14" 1566 , 4" ") 4546 () , 138" (124) 4" 1 (CBI03360" !
BEASH" (1S5 1C83. 31C" 011, ~037)#" M6 (4" | (#116. 0" 3" "360M11(CB.32. 0, #°611. 0113626 37 )4 17 )#!
"6, 36F, )20) 442" 61 601! (#116) 11 14B5" 1. ", 30C124" 1, ~#8, ~#)&" "1 B3" 1#0! (3883, ) 21C! 241 5623137 ) #!
(.0"1"60!.,1360!5) %237 ) #I1SH* 18#233360" 17) . OLI0M2#" #0160115)3" C12#) 4" 130" 1 (6, 1430 . 24"

!

B (3", 352041, 60B60)# Il (#! /- . 828" N .&430 10! J&#I68! " THO(H #0!15. " . 0Ll 5.8)
06°!,60M$B566.30" 11421 7)#1S) 1 1621.0"e3"#16) | A#E3IIA3IL6)§16) " 1601 1HOIC! (DHO! (CBI03I24" !
,6016)8"81"D.11. , - . 01152) "10! (CBIO3KI2#1434 . 01I56) 4! , #17)DRI0D#" 115, " 17)#156) 4! , #17) D324 111 j !
/. 3B5B7)# (#1085 16C)3#12. 1434103100 0#1 )% 1.0, #1, 3, )2. 0L #0181 24" !, 6851031 . M!

"ILZ~#7 [RIN9<. /0411 4+-8310)5 ()$916 ;03*0 18:3,$ 75&1+, )$ G03BL, *)-8 )8 -1=340-5 (1, -$9)$ &3, ()$3**+() , 8L #\-, !
] -<=O0DUIFG5FLSEJE!

" IMZS~ZSUN-0*0IMSS#H M [-N0*:110:1RK3 " &PE! [)*9*; 11HS .k7+-83¢0)$ ()-$C+38)*7 , 393E+)~§ LI -, IMZS~Z SIIN-0*0!
d;-4ell . )-$C+38)*7, 393E+) -SIIN*04404!S , -CO*4-:9-+041; 01T*9, <OLIFGG51ISE! Y5HE!!

P e s RPSRBHIT] 9/%-2-+1I#)bSNIC38-45 . 3=)5+, $87)SPE)S3US ¥ 157+, )-11P*-CO, :IN/\D-4=- , CLIFGFFE!

SIS I8_I3=97041IB0Er, )3()-5)-51%)$1558:38) , SOBLS-"0) 83,5, 1650)8)$355. 185H)S; 3500)bi-8) , *)5(1 , 815, 14501
M¥+/-, 1509, X 9*<140 ; Eel!*"0< . 0>+, 1M, -ODId ; *5elINO*-41I TI9>>0*-+ , [IN+<=0LIFGGH!d5H | Je!!L I8!

P&z P RsHIT/<IL 153, (83, 358198V, )$-3+433E4)50%]) , E) , (0) &) , )] 1=308) &) , 81! [900->0% ; IFGG61!6QF 8!

- 73 -



d

il

S o ANDREETTI Katia| Thése de doctorat | Janvier 2024

&, 1C83"137)#"16) |, 6B5O4IHBHOL 16%" #ed . 2", ~#CLH" VIg#" 1434 .01 1(. 0" 1) 0104346004 BHO!
(600CH1S5.3"10! "DIOTHEEE.IHE! " ) RIIDANA 10, #1 (#11-COM3H"1"6) "F*. , HOH" 1640 (. OL1 301N 124"
L) HI586() 163, # L (#), #115-COBBTOH" Im"#! i1

!

90! 1.01! 7)D.03B.2! "6, 3.2 DVIEH! -)S.30! 4311 #0! J&6) 541! AB)! ,#2.0! 14, -037)#"! 41!
Y3614, -0626J34"1 *60L! (#"! 6%*#1" 58653, #"! O D6%" #44 . 1360! (#! 2.1 0. 1)&#! (#'1 BEABH"! (#12.!
,665C. 1360! #0164 24! %3626037)#0! 281 *6,3.20 #1! 2.1 1, -037)#0 S.1 (6)%24! C,-H1# B3,46F
$.,46",6537)#1(.0" . 7)HHICABL) HIDVIEH!-) S . 301117)30HIT) . 2383401, 6844 560 (10! 60!(6) Yik!
B60, 1360045401l %36°6,3.2 “#" Il A-+"3626J37)HSBHOL 546, -#1 (#'! .)l#'! #'5T 40 "#'!
SHIB6LSS. 0, #" WLI#" 1, 5., 31C" BOLHRE, )2 IDHOI (3" 1300 )HOLI7 )27 ) #I5#) 100 HBBH1ED. 223. 0, #!
(O)0#! ,.5..3C! ,6J03134#! #M,#513600424! 30()3#! 5.8 (#'! ,6B5CLH0,#"1 #MC,)1344" !
BCHOLHNE"16)1#0, 684 ,655)03, . 136004241 01 )0! 5468321 %361#, ~0626J37)#! , 6B524M! 2)3!
,GOBTE#)0#15)3" .0, #1,6C. 163, #1411 . (.51 BAHIHS .47) . 2!

!

ZH#°0 51D (B 7) (G1 08 PHMHSS5IHOL 5. "1 (# "3BIBL) (#'1 6)! (#1B.3%2" " #"1B. , #1 0!
(0.)16#"1 #°5T, #1401 5413, ) 348! #0! LEASBH"! (#! 4C560"#! 355 03L. 344! 300CHI! ; .! 5L6MB3LC!
U3626J37)H1. A, 1 #41.30" L (#1"H#" ), 60ICOTEH" 12D 114 14!, D" 11963401 (. 0”1, #11#130B3#! (3BBCA#O , #!
7)HIEC"3(# 061441 ) . 03ICHHLI0618#1 14, -03, 31C #1S . 11-T #! .83"161C23, 3HOO#I#O!B. 311 2% , 60" 1. 1!
#0I1.0LI7)#IC$$0(; $:/H/[$0"91106) " 1I"6 B4 1(61C" (D) OH!, . 5. ,31C1 (#14.360!7)3104154)1106) °!
"6)"14.3#1010614#!, 60" , 340, #IIR. , #101 ) 0140436004401 -6 132411 DVIE! - ) . 301B. U637 ) #! (#"!
B) 13" 112 1 7Y (") L&A 16) | (" 14, , 30" HHLI2H" I5#4B# , 136004108z , #1012. 11#, - 0626 34!

!

A2)" 10, 64#1J106) "1166) 460" 101! -6 S B4 111565 . 1#°1060!-) . 30" 1) 04!, 60130)31C!
CAB2)134#! 5-+"37)#1 $.3"1 )" "3 J01H0#, 1) H0#) HO! THESBH! (DI0L23IH0, 41 (#1 *6)BB. 0, #i! (!
2.0J. JHI5 . QHMHSB524IIS . |(SBBCRHO , 414 112. 113UGHEICIAI2H" 15835 . 1" 10060115 . *12. D3UHRICI (#1, ) 21) dail
321 0DBOL! 7)#! (#'1 - .%3L) (#"! m"#4B( / 4. ,1C83"C! 5.8! * .| SOUBIC! . (.5L.134# #11 "1, 5. ,31C!
(0."53.1360 " i1 3 #MEE,#1 )O! 56)463%! ")SAVEBH 46%H "6)448.300 )&l 2.1 %36°5-TeH!

T INKPS Z SINO*-cl121 " 9IC-011/, 1+\i0:18+/+1j9 , :=*+8+)+C-0IxIBL! . ]43&&)1IF5FIIFG56H!

117 1807:18%+V-9\10>0, :1D-*01K! | [ASM&GIMOD8=-, 011 2IM+, , 91 YI*OpOFIkI8+):-. /010:18+D-:-. /0! ; /1C-C9, | BUG17+)0- (58
/), 0)IICHE! T 111, +HIFUIFG5QLBEI5WSX5J6E!

PR [ SPIT*9, U+-41121 " 041+/:-D410:00I<++B41BII63&&5 , #*18+3 , -IH51IFGGWE!3++8410:1:0<=, - . /O4IBELINQGE!
GLBIRPZP&L! . 15S3%8:D5)1IN-00INODOC*-, [d:+9 ; el TI9>>G*-+ , IIFG5 11! 1 1 8F!

YOIRSRE &IB=9041121# , :=++8+D+C-0N\-+D+c- . 0K/ , W/ /*IXIBISI350, 195() 51,8703 ; 393E5)-1IWI1I5I I IISEI6E!

P LENNAEMS SHHIHEIAP =01 3989<-1F1: +1£48-0k1 3/0:/*019, ;1:=01PO*>414+1B0<+C, -1+, Al-, | (-i9F0, ;*OIBHO, ;1 T E gD+, !
0;-*el!650850)51 , (SS5CHP*83, LIR:9, V+*; IS, -CO*4-FIN*0441IFGG6116 | HEE!
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XOL30" T7)HSBHOL! *6,3. 201 32! 18431663 23 #1 "#" 1#°5.. , #" 111 1680 . 03 #1 #0! J86) 5#" 1 7)D30! 562313 #!
831) . 3 HIH1 -3CE. &, -3 #l L1 2D ) O# (#') . (5113601 ICOCII7)# "1l (#'1 36 O (#"16C462) 1360 ! (#!
D-3'16%# (# D-)$.03C "FCA (#'1 ,-.0J4SBHOL'! 56B37)#"! #1l JC6"18.ICHT)#'D (4!
068%5.23".1360"! *)E3(37)#"! .30"3! 7)#! 5.8 "60! 561401342 (030064.1360! 1#,-06F" ,34013837)#!
RBPAUCHD-)SB. 30156 () HI#1 B . 1063. 23 #1* .1, 60 (313608! " 60! (#4403 41! " 60140436004 BHOI 2!
D). )16F (CLEASSI0#I 41! (CLAASBIOH! DHO #BU2! (#1"601C, 6"+ ITSHIAL (4" 14°5T, #'17)312D- . %3L401!
5.4 )0! 56MHO01# 7). (B(3BH0"600# al %3626J37)H#i! 1, -0626J37)4i! *6,36F563137)#! #1!
HOA3%600#BHOL. 215 .1, 5. ,31C1(D. , 13601 (CSHO (! (4" .1(6) %!, 6B5CIHO , #I%36" 6., 3. 241<30"3112.
U36C1-37)#! 56)84.31! 30, . L0H#K! )OH! BERSBH! (#! ,60" ,340,#1 30"131)13600.23"CH#! (#! 06"! .,1360"!
1#,-06F", 3#013B37)#"Il S64" 7)#! ,#2#'F,31 "601! .01-4656 , HOLECH" (! 26)8"! ,60°C7)40, 41 ")al 2. !
B.)O#12. 1B268#1#112.1" . O1C! (#I0B18#14" 5T, #1601, 60" 3(Ca. %28 "Dy

!

ALC,3°60"! 3073 0616#! 54CBCEH0, #1 *CH.0137)#! 56)4! 241 46, .%a#! j1 %36"6,3.2! m! (.0"!
26U, 138! (#106)"! (3"1B0J)HK! ,2.%#BHOL (#12.16,36%3626034! 56Q0. 011 24! (CHESBI03" B4 (!
D-CAC(3LC! JCOCLIT)H! (#'! ,6B56HBH01"! "6,3. )Ml 56)&! 2.7)42#! 06)"! 4#8)"60"! 16) 14!
,655.4.3"60! 30104, 1)#241 Ll ,#11 CJ.4(1 06)"1 06)"! .55)+60"! ")4! 24" LMIA"! (#! A-3355#!
N#", 62 1 #0 (#1 "7 .8 -.220 5 .~230"1al j SHO)! 0% 11 340! "Wa! 5. "1 0CI23I4. Y2kl 5)3° 7)#11.0112. )
"6, 36U3626J3#17)#12C, 616J34!, )21 #2143 HOLIOWHBHLEAIHO!, ) "#12'. ) 1606B3#I(#12.1, ) 2L) dt !
O!"6,3.2H01(C, 4CL. OUT)HI2H0 #B (#* 301K, 1360 1-) B . 304" 1" 6011 (CLAEBIOCH" 10! (HR03TE#!
.02+ #1581 (#"1(3" 56 "31360" 143626 337 )4 Im" |1

!

SOVIEH -)$.30!#'11)0! 03521 *6,3. 21 #11 563137)##11 (60,1, )D& Ll ,#11C .4 (0 "#"!
,6B5CHHO, #'! G#546() , 134#" ! &#"1#01! 5ET"! "#51! $322360"! (D.00CH"! (DC462)1360! #0,68#! )O!
5-CO6BTO#! %36°6,3.2 161.2 "S! Il S#'! Se#BITe#"! 1401.1344#" (# (CBI03E0 "S" 1B)44OL!

Y\ 3y #ST ZPI#, 0710 112145 98:0:-+, 1 ; 0410480<0410: 1<+, :9>-, Q:-+ 13 041 >-D-0/bIx! BUI#) , ¥) -~ 150§ S T)00+43+40) !
CHEI5!!, +EI51IFG5GLI88EHQGKQQE!

) (& PH39:=0%-, 018 )-$E0L, ()-$(18)-$ ()] 4+-8310)$(58&3, (1! ;ETHSRPL!  0180:-:1D-C*OLIFGFF1I5LGSE!

Y9 (8% &PI9<_ /041121301 /-1; 4=, c/0Dy=+>>01; 009, ->OBINGS ()74, 3+-)-UCHEISHL, tEXFLIS*- , :0>8419/:+> , 01531J1!
)9, CO4L; 014-, +D+C-01+WO*:4! 1109, XN-0+0IM-) , Fld5el8EI5 1XQGH!

'EIMERBZ " #1N=-0-880!0:! RAEY "H_RI T 9*4=00011 213*-:- . /0! ; 0109! 4+<-+\-+D+C-0| #480<:419, :=*+8+)+C-. /041! k43&&)1!
5JHS1EIFSI, tEESEIS5QU55 1!

'C13ZNNE_RIQC0410:INKESGINOA<IN! PSDS30E, )-$ ()$9] 75&1L, 878 2)5%1 ; ; 10483, $ ()$918=+)$ 08738 &)$&3()0, )1 TOFG*; !
FGG51ILIF8E!

Y Z TTET#0, <411 2INOZ:X+, 10, <4401 )=, -+ DjA*01 =/>0- I XIBL -, 1 0. /-,1 ] 9:=D;01! S),-)08 9] 75&1+, 84 ("M, 1843, -
O-*0+;8:3, -6, 10018:3, -1IN*044041S , -C0*4-:9-*041 ; OING*-41_9, :0**O1IFG5H1ISHIF5XEFE!
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5-36"65-37)#" "S#1#111-C626037)#"I1 @)31 "6BBH#"F06) | 1! Z/6SBHO1! #M3 14FIF60! . ) EOH! 1!
ND6k! 44060"F06) "1 1 L A)3"i! 2#"! #1-06260)#" 1! .01-4656260)#"1! 5.206016263)#" 1! -3"1663#0" 1!
20J)3" 1 "$816) 140, 64414, ~C6260)#"160116) 44811 (D. ) 1é#"!, - . 5" 1(D304#" 13 .1360" Il / 6 5B#O1!
06)"!.(.5160°F06)"! 0! 061441 #0434600#B401! 1! /6SBHOL! ,65%5)037)4FIF60! #11 ,6-.%3160"F
06)"1.4#,106" | #2028 1411 .44, | IDHO" HSBOH (#° 15T, #1434 . 01" 1L N#I 7) #2041 5 . O3TaH"
06)"1(C52.\60"F06) " H#1156) &1 7)#24" 16.3" 60" 11 g ) DA IF , #17)31 (31300 ) #12DV1e#! - ) 5. 30! (#1"#"!
,60JCOTEA" T IIIA)3 M24" 1" 340, #°1B60 (. SHOL. 24" 114" 10#) 86" , 340, #"1601156" C! (#106) 4#24" !
TY#1360" al 7)) ,6B5CHO, #'I ,6J031344"! )133"60"F06) ! #11 ,6BBHON | HILH'F,3!
B60, 13600HO0IFH2H" | IVA . &. 2THSBHOLiN2. | B3 HIHOICA3(HO, # (#12.1"18) , 1) &#1H0! (6) 281 -C23, #1 (!
. ,3(#1(C"6M+360) , 2C37)# $8<N>?15_4124"1JCOC13, 340" Ix. 41y .1"60141IRE. 0, 3" 1/83, e 140!
GHIEIAUDCL) (#1 (#12.118. 053" "33BICH (#120. (. 51. U33ICH1! (#12DRECAHE IRIC! (HIDHMSE4" 360!
(# 06"! JTO#"! 54! DC53ICOCL7 )4 601! .55681C! YO! (C,&+51.J#! (C,3"38! 01 2.1 B63"! J26%. 2! #1!
5.413, ) 238! (#1 061441860, 13600#B#011%3626J37)#l g ) . 0110121 JCOCI37)#! (#°1565)2. 1360" i1 #2241
"D#"1152. , CHIOID30LHEB. , #1 (#1, #"1 (3", 352804 1O2#! . 1#M5237) CI56)47) 63120VIEH! -) B .30! (3"56"#!
(D) OHIB. 241 (344473101 ICOCI37 ) #I#01G .3 6ORIS . QMBS 5240 (H12. 14 O#" "#1 (#10618414" 5T , #1 (!
(GAH#IH0, #'10), 20613374 0! (#"14.83.1360"1 *18) , 1) 6422401 #1, 11 A)3"§1 28! , 60, #51! (#15.+" . I¢!
(511380 J! 6)1320 (1 2.1 %3626J3#! CA62) 13441 07)3) SHABHI! (Ha! 43") . 23"#8) 24" 4#2.1360" | #OL4#!
$)1.1360°1ICOCII7) 4" 112#1") , , T"14#586 () , 1381 (D) 0#1565)2. 136016) | (D) O# 1" 5T , il , Di* IFOF (34!
YOHIGHSEC #01. 13601 (#12. [</H0811(*6) " B6&SBH! (#, . 41#11656I8. 5-37 )#Im &1 . 1B 311"#0"Il!
!

ALBIGH" "34HBHOLN 2. 164586() , 136057101 16. 4481 2D-3"1636#1 () (86311 (#12. 1B323. 13608 j ! (#43401!
DHO)!1 (D) 0!, 6082311 7)316556"#1) 0!, #41.30106.BM%e#! (#! (4631"16)! (#5630, 354" 1B60( . SH#OL. )Mi!
#13"1.01"16) 4440 (37) CIIX2HOM " 113031 (#12. | (BI03LC! (H2DHBUE+B0H! (#12. 158614, 13601 (" . 143#4!
(H12. [DHHRICISHE" GOOHM (#12. B Ta#i! () | (86311012DH0B . OLm! (CA34. OLI4#E" 1241 | (8631101208 . 01!

'OhgSh &P!&;COH!I 21, 4+ /<:-+, 19/ Ab; )OI 4/4109) 8=-D+4+8=-01 ;01 Dj=-4:+-*0! ;0 Dj=/>9, -:)A! ;01 YO*; 0% d5HFWe!BL! -, !
[9/<=0:1] 9*<0DIS743-3; 7+)$()-8-*+) , *)-$7+-8304D5)-1! (000, 0/CO! ; < . IIN*044041 S , -C0*4-:9-*041 ; /IR08:0, *-+ , I15IHHIIBE!
5J5XFFGE!

FCGMASRIS0, YUI21Y-4:+-+010:1; )COD+880=0, :1; 0IDy=+>>01BIl-, IMO*4IS0, )10 ;Fels . 15 * 393E¢)1INO*-4UINS TUFGG I 18ELIWXSGLE!
Y01 (U3PZ$1109, X 9*<112! " 914:+/<:/+01; 01Dj#M_10, 1;+/\D0I=)D-<0!BLIN:C , 5&1IFGG51In8 V10, -, Ontln<+, 4/0:) 100! FGI>0-!
FGFQn1!=::84kooi+/*, 9D4E+80,0; -:-+, E+*co\-\, /=08 ; Vo1 GQ!!

'Crigsy P# 1 S$S3M TI/-411 )8 3)5;0)8 ()-8 T5&L, - 1 #505 9)-§ 801*)-§ B, "8D5)-$ ()-$ &HEOL83, - &"Br--1E)-$ )
1(1;818:3, -1IN9*411Z ; D0I"9<+\1IFGF5LIBEIF JE!

'O #S3Y#13)<0010:1 SY#HEHP! ™ /<0101 . 18&12601-)8 ()$915=4)58 . )-$503%0" 183, -$&" (+*19) &) , 81--+-8")-$+, 8)003E) , B
9]"874D5)8)89)$(03+41 04l FG5F1IFL68E!

YOO MU0 ;1 2IM*+-:10:14:9:-4:- . /041 ;01V-)-:-+, 10, 1T*0, <OF! ™01 ;*+-:1 ; 01091V-D-9:-+ , 1 ; 08/-41 5HG6IBL! S35 59183, 11 QFE!
9, ,)01!, t5lI5IWWIIBEI IS 5FFE!
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" 30IMIAB3AI4HE" 110408 0113(C. 2imil ()1 (86311012.1" . OICHHOIO () !, 6B#!) 0! (8631!, 6224, 138! (#!
2. \3HRIC (A2, 16, —H, ~#Im"DI!

!

SD-3"1636#! (#'1", 30, #" 1#1 (4" 114, 037 )" "1 (#12. 164566 () , 13601 (6004011 ) O#1 24, 1) 64
,-460626J37)#! (#'! CACOHSHOL'H! (C,6) 44814 #11 5§6JET"! 7)3! 601! $.47)C! DCL) (4! (# 2.!
4#566(),1360! -)S5.30#! O0B30M 2.1 *, 340, #! 5623137)# ™ 1. 22TI)#! YO#! 43°360! 30142233324 (#!
MDAOLHEBCEHO , #! HOLH! "1 JE6)5#" *6,3656217)4"! (.0"! 2.1 &#546(),1360! (#! #'5T,#i! 2#)a!
64(600. 0, #SHOLALIH)A! . ($I03"16. 136011 O2HI SHLIHOIABHBY. | 6) 4#50 .0, #1 (#12. 144, ~#4, -# ")
H11(#12.11#, -0626J3#140! . 55641. 011)01C, 2.3 J#! (C, 3" 38! (#"!, -63M!65CAC " 11462601 . 3416 10603
(0" 1241 (CAH26554BHOL (#12. 184, ~#8, ~#1) (1211, ~0626 31115 . 813, ) BTRHSBHOL! (#12. 193626 38!
" OICH 924! #'11 )" 3! . 13Ta#! 0! (C, 83641 2. ($303"18.1360! #1! 264(600.0, #5401 (#1 2.1 *.01C!
5)%237)#11.0(3" 7)#12.176,3626034! .0.2+"#1 DHO HBUA! (#1 248" $6)44BHOL" #11 2.1 431 BIC!
"6,3.2601 "6, 3C1. 241 7)31 "DHO! (CJ. I8 <)1.01! (# 7)#" 13600#BH01"1 7)31 601! 06)843! 241 2311 (#!2.!
5#0"C#1-)$.30#17) .01 0! 20683J30#! (#1 20-) S 031CH! "60! C462) 136081 * .1, 60, #51360! 41! (60, ! " .!
4566 () , 13601

FG1) T+7$8) &;) $46D;UGES) 98) ,J<B&(ALHBE) 9&$) Lh™;&BB#™,"AIES) ) ,+) $+#;<)
(&D(""9"B;}=4)

)

SD)133". 1360 (#! 0B)4#24"! 1#,-037)#" 0l (# BCI-6(#" (0.0.2+"#"0! (#! &4, -#8, - #"]
863" CA 52)83(3", 35230, 36#" 1! 301 (3" , 35230 . 364! 16.0" (3", 35230. 34" ™ i1 601! ,60183%6)C! .)!
(CA#I6554BHO1 (#'1,600.3"" .0, #"1%3626J3,6F"6,3. 241 (), 6B564IHBHOLEA546 () , 131 -) . 301!

[

SHIU361#, ~0626.J34" | (#12. 14#586 (), 1360!" 6011 30"31) O#IKC560 " #10 (4" 1546%ITSH" 111 (#'!
Ut 630" 196366, 3. JMIL 3 )34.0112. 15#0"CH#! (#] . "160! I ., -#2.8('J!_6)1#!,600.3"" .0, #1#'11)O#!
4C560"#1 01 )0#! 7)#" 136011 ;0320 OD+! .1 #)! (#! 7)#"13600 32! O#! 5#)11 +1 .463% (#!,600.3".0,#!

!($! "HSM&!#, , 0L H#PYU&S!""0%:*9, ;10:! P#" " SP&#SIM-; -0*11 21 3=98-:*0! 5!K! " 0! ; *+-:1 ;0109 *08*+; /<:-+,!B!-,1"9/; 0!
#,,007] 9:=-0/1""0*:*9, ;10:IP9\/:09/!M-; -0*!d; -*eel! 203485 ()$91$-1, 8" INSTLIFG5F1I8E!LGQXL I 6E!

D [#3M&Qq!M008=-,01!S03*0" 18+3,§*30; -<§-*+) , *)-§)838) *7 , +D5) -§ 15X X)$-tN*9)%$0) & &) -SE) , 0)§)83-3*+"§" -§5% 8185 ()-$
-1=340-11"9IM)<+/C0*:01!FGG I !6HG8E!!

DT1a$3Y#_PI0, ,-041S03%0" 183, $)8; 338:D5)$15067818-:5, +-$1SFY i h: 266! 0- , IFGG 111 FWFSE!

D= e =i SN DI0:IPZN# " Z (13=*4:-9,11/35=)0, 08915-*+) , *)%P , 183&+)$(]5, )$0°I30&)$p?GGZ: 2G2Csl #c+, Ol FGFFL!
6FG8E!

!)%!_%32'&RSS! R 2IMO!D}-, :0%; -4<-8D-, 9%-: )L HID9! %9, 4; -4<-8D-, 9*- ) IkIV+, ; 9:-+,1>):=+; ++C-. /0! ; /1 ;-90+¢/0! 0, :*0! 004!
4<-0,<041=/>9- ,0410:100414<-0,, <041009<:04!BISA35=)%9) -§; )0-; ) *8+=) -§) , §-*+) , *)~$-3*+19) -1 IWd5el! FG551!8E HIKSGQE!
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" 3HOL3BI7)#I - 34010414, | (1" 631 - 3#O10D#11 (600CH_6)1I#" 1!, 60" 1&)31m ™SI u12. 12, 1) & (")
C, 831" (#1 A-32355#1 S .B60L. 304 "106) *15.4160"1 ()156"1)2. 11 7)#1 24" 1436 1#, ~0626 J3#" 1 43"#011 0!
8C560(8H#! 0! (34#8"#"! (CB.322.0,#"1 (#'1 CL.1I"! WI626J37)#" #1! "6,3.)M! 7)3! #01§.4401! 2.!
§#566(), 136011 N O™ 1241 , . (& (#12. 184, —#8, ~#1HO1 %3626 34! * . OL1CH 24" 1%361# , ~0626J3#" ! "#! *601!
(CA#I655CH" 156)£C560 (441 )M!, ) "4 L1 YMI" +B51QB#" 17) 34018 4#010. 1" . 0ICKA546() , 134#i)
HOHFBVBHL .0.26T)#1012.1" .OLC! "#M)H24! , 6B563"#116) 1" (H)M! (.0"12.1" .0LC! J26%. 241 A) "1
IB5HBHOL! #24'! 601! 56)8 6%+, 138"! (#! ,6B5H0(4H! 1! (#! 4C6A%HA! 24" (CB.32.0,#"!
4566 (), 1344 (17)DE2H" 1" 634011 (10 . 1) G1%3626 37 ) #141:6) 16, 3. 24!

!

QDR "D.J3THL (H' T.46%" Al DCA62)1360! 6)! 2.1 &#5E6(),1360! -)S. 304 24"
Y3614, 06263 1" 60LIOCH" I (H#12. 4, ~#8, ~#i1 (#12030064 . 1360!1#, ~0626 37 )l (#12 . , , 463" "#SBHOL!
(#'!,600.3"".0,#"1 #O! *.0ICH #11 ,#2.1 .)""3 W3HO0! #O! * 340, #"1 -)S.304#"! 7)DHO! *, 340, #"!
BE0( . SSHOL. 24" 11!, 23037 )" IISH" 1963614 , ~0626.J34" 10184011 (. 0" 1241 (6% . 3041 (#12.1,600.3" " . 0, !
O! ".463%! #1! (! 6301 SH)E"! 552, .1360"! ,8037)#"! (CSHOHOL (# ,-63M! #0! $5.13Te!
(OCL.%23" "#SB#OL! (#! 563137)#" 1 5)UBT)H" (/0( 7808 /LI <4#,12.1 SC(#, 304! #2241 *D.11. , ~#01! 0!
(C, 83644015 QM B 524012, 18.\60! (601!, #°1BC,, . 03" i 1#11%36. B . 1C83. )MICA62) 401! "#14C5 . 440116 !
). (.5IHOLI#L .30 31+! 55681481 (4" 16C560"#" 1BC (3, . 24 NONH" 1546) 4#0LI014) Q1B T)H! , - ., )O!
(#106"!, 6B56814BHOL" HI6F"6,3. MIBOLICH" HBBHL" D" 1) 0" 1) 04" 1. ) 144" IIS . \ICOCI37 ) #ik#!" 6, 3.2
HIDHOA%6004BHO1!" 601130144 (C5#O( . 01" (132" 104186011 7) D) Oil!

!

13626037 )#SBHOLI! 2.1 44566 (), 1360! #'11 281 5430, 35#! C462) 138! 5.1 247)#21 ) 0! 66J 03" B!
43401141586 ()3441) 0106) 442168 . 03" #1411 . 30"3I5CE#003 #1204 5T, #ILAG) &I DVIE#! ) B .30012.!
§#566 (), 1360 11 (31" #M) CHI, DA IFOF (317 ) D22 11 " )4CHI5 .812. 18C, 60 . 1360812 1B) *360! (#!
J.BTH I 22 824 " 5445 . 16C60(H 1! BEBHLH 82064) 2471 S . 18C, 60 (. 136014 11 2#14C) 2. 11 (D) O!
,6BE2HMA 56,#°") 1 B)AB.,168342" ! J! ,-.7)# CL.5# (! (CLHEBI0I"SH! "#M)Hu (# 2.!
(3BBCE#0,3.1360! "#V)#2H (# 2.1 J.BCIBIHOT # #11 (# 2.1 BC,60(.1360! B.3l! 30H4HO%!
(D3006B%é. 24" 1BC., . 03" B4 1BIO#BHOLI68, —#"16C" Im ™11 L&i1268" 7)#ID)O! (!, #°1SBC, . 03" #"!
0#1860, 1360041 5. "1 14651 5#) ! 6)! 7)) 08 . 28665 . 1360! #"1! . 4CECHI! 2. | BHRISBIC! #*11 . 21CACHIN 2. !

DQry3ve = #SMI [94:+, 15 . 151308183 ,5 )39]) - ; 0405 -*+) , 84HD5)$ 63, 80:C583, g5, )$ ; -B*71, 19B-)$ ()$918*3, , 1+--1, *)§
3CIN*8+=)11 (*-, LIFGGG!d5IQHel!BE!SWE!!

DITZ P &IN=-0-880112!g/|04:X<01 . /01914<-0,, <OIXIMONOIB=-0+4+8=-01111914<-0, <OKIDOAI+*-C- , 041 0091Q: -+ , 9D-:)I>+; 0%, O!
BIN\)*7)0*7)$) ,$-3+, -§t ,I+0&+)0-1IC+DEIFL! , +EI51IFGGHIIBEILX5JE!

D" IM+44-041%)90-4)10, I<+O\+*9:-+, 19CO<IMO,, -0D! (9->9, 14/, -2, 40*>I5GE LI , 4:-/:1 3 +<=- , 1ING*-dell * /<1 ] /b:-C , 041/, -:)!
%,40*=>15GHI1*40:11$50, ,04e!0:!_9;-,0!""-,9%:1d/ ,-)1%,40*>I55HI1I T9</D:)! ;0! >) ; 0<-,0!N9*-414/;11 = 0! S*0=>D-, X""-<A:*0el!
=::84k0p ppE-, 40*>EV* ; +44-0*-, VO*:-D-:0o!!
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§#566 () , 1360! #O18. ACHI! ZHDHF, 31 5#) 11 DVIGHN 5.8 SMEBEH01 268" 7)#1 2.1, ", . (# (0. ,134.1360!
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Figure 2 : Le processus de transmission de facteurs épigénétiques a la descendance
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Fig. 5 | Ilustration of epigenetic drift. Environment-mediated and lifestyle-mediated epigenetic drift in the germline
might be passed on by small RNAs to subsequent generations. With increasing age of the individual, the sperm
epigenome is likely to acquire a range of epigenetic alterations that can be passed on to subsequent generations.
Although the concept has been established in animal models, it remains to be validated in humans.

Source: Nature Reviews : Environmental factors in declining human fertility,décembre 2021
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Indicateur conjoncturel de fécondité dans I'Union européenne en 2020

France
Roumanie
République tchéque
Danemark
Suéde
Irlande
Slovénie
Slovaquie
Hongrie
Estonie
Bulgarie
Lettonie
Belgique
Pays-Bas
Allemagne
Union européenne a 27
Lituanie
Croatie
Autriche
Portugal
Pologne
Gréce
Finlande
Luxembourg
Chypre

Italie
Espagne
Maite

0 05 1 15 2

Lecture : en 2020, l'indicateur conjoncturel de fécondité est de 1,83 enfant par femme en France et de
1,50 enfant par femme dans I'ensemble de I'Union européenne a 27 pays.

Source ! Eurostot (extraction du 10 janvier 2023),
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Figure 2 - Taux de fécondité pour 100 femmes de chaque groupe d'ages, de 1995 a

2016
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(p) : données provisoires.

Lecture : en 2015, 100 femmes agées de 25 a 29 ans donnent naissance a 12 enfants.
Champ : France, hors Mayotte jusqu’en 2013, y compris Mayotte a partir de 2014.
Source : Insee, estimations de population et statistiques de /'état civil.
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Figure 4 - Naissances selon |'dge de la mére

Nombre de nalssances pour 100 femmes
Age moyen des
15-24 25-29 40-50 méres
ans ans ans
289

1995

2000 33 13,4 1.7 50 0,5 293
2005 32 12,8 12,3 57 0,6 29,6
(2;))1 § 24 11,0 12,7 6,9 0,9 30,6
(2;))19 23 10,9 12,7 7,0 09 30,7

p : données provisoires.
Champ : France hors Mayotte en 1995, 2000 et 2005, y c. Mayotte en 2018 et 2019.
Source : Insee, estimations de population et statistiques de |'état civil
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Figure 1 - Taux de fécondité par age détaillé a 40 ans ou plus de 1920 a 2020
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p : données provisoires.
Lecture : en 2019, 100 femmes dgées de 41 ans (age atteint dans l'année) ont eu en moyenne 2,5 enfants.
Champ : France métropolitaine jusqu'en 1993, France hors Mayotte a partir de 1994,

Source : Insee, statistiques de Ietat civil et estimations de population
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Figure 2. Nombre cumulé d'enfants congus par fécondation in vitro (FIV)
en France depuis 1981
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En 2021, 5 273 greffes ont été possibles grace a 1 392 donneurs décédés et 521 donneurs vivants. Par rapport a
2020, il y eu une hausse de 19,3% du nombre total de greffes en France.
Pour les greffes a partir de donneur vivant, le niveau d’activité de 2019 a été égalé.
Greffes cardiaques 467 450 425 370
Greffes cardio- pulmonaires 6 9 9 8
Greffes pulmonaires 378 372 384 283
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Greffes pancréatiques 96 78 84 34
Greffes intestinales 2 3 0 3
TOTAL 6105 5781 (551) 5901 (528) 4417
(dont 2 partir de donneurs vivants) (626) (400) &)
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4#566(), 13601 'D. 0, 41 HL$(<"5H$! (.0"12.15-326"65-3#1J26%. 241 (#120C1-37)# (0" 1 2D6%+#, 138! (#!
(C,60"18)%124" 15C, . 03" B# " 11#BE64#2"11"6,36F, )2L) 42" 14113 (CH2" 30-CR#OL" !

!

901")%"1.0, #12.15568. 244" 1) O#IGCRAMIB0!  )RI24" 14 . 2) 6" #1124, 60, #51360" L ) 1*) " 14!
#11 () 193#011 >BOF#M- . ) " 138112815830, 354" | (#14#560°" . %3231CH! (#156C, . ) 13608 (D. )1606S34! (#!
060FSS.28.3".0, #i! (#1%3404#322. 0, #i! (#! (3031C! -) . 304! 6) 1 HO, 68! (#1%)"13, #6011 C1. %231 24"
J6.0(H#"! BIOH") 5-326"65-37)4"1 #1! *)RI(37)#"! (#! DCL1-37)# N#! SC430. " 35 101 <5498 it (#!
P05, " 57101 X60. " SS¥1401 5" 011 5.8! = . {25584 DC1-37)#! 411 06)483#! 5.81 2.1 462601C! (#!
(CIHESBI0HE! 24 18.3"60" 1 (. I3 411 248" 156 33231C" ! (#14C. 23" . 136011 ! SH*1 7)#"1360" 1 C1-37)#"!
,601#B568.30#"1 601118311 . JMI 35341 7)#1 2D60! (63113556481 012.17, 340, #I#11012.1 1, -037)#!
266" 7)DH24"1 *D. 4HOL)&#0L! (.01 2#"14CI360" ) (! D). 300 B.3°1 ) " "3 M1 3SB3Lk" | 7)#1 DVIe!
2)$.301(6311"3B56 " #RI0R) FBVBH68" 7)HI" 153" .0, #1(D. JMH" 11 (#152) " #0152) *1. ) JBHOICH!
J6z,#1.) 1586 J4T" 11#, -0626J37 ) #ImSS¥11!

!

ALC, C(HBSBHOL COB0, Cll 261 T, ~037)#" ! O#! SH)A#O1! "#1 8C. 23" #8) .01 24"! 5. 137)#"!
"6, 3. 28" HL2E )" JHIL/DH 1130731 7) 412, 1636C1-37 ) " DH 1156 I8 " 344 BHOL 3556 CH! , 6 B!
IDCL-37) G, 11, -0626. 334 0 (!, #"158. 137 )" 1BC(3, . 24" 411" 3HO13B37)#"I ; . 1RCB2#MIB0!"6) 'F
1H0(1CI. 2HBHO12.146, .1360! (#12.1 BC(H,J0# #1 (4 "#716) 13271 L&i! , #1 7)3#" 11 1, -037 ) #SB#OL!
56" 32! O#! "3J03B3#! 5.1 VIS#! CL-37)#S$HOL! ., ,#51. %241 SD.0,3400#! $303 14! ReC(CHRT)#!
Z3( 25512058355 . 3113031401 C. 0, #15) 4237 ) #Hal j L/ #I0DH" 115 . *15. &, #IT)HI. 1", 3HO, HISHEBHLI(#"!
-6 H#" 17)#12. 12631 (6311281 ) 1683" #EAIA1L!, DA 1IN 116) 11281 (Cl. 11 (HI36C1-37) #ImSS X044 1315 . 41" 4"
§H5CHOL. 01" 281 5E6*41! (#2631 4#2.1381 01 2.1 936C1-37)#! ICH63J0H! (#! 2D. "5#, 11 546860 (CHHOL!

(G g (4 #RI&>>0, /OMITIBLHG"$)EF, I, 411 9=, 741 -i=+WISILEI! " & (4 #RUE>>9, /0MINST:D5)S)8F, It , 112+193E5)-5
1=)*$S$A) &3 TIFY* ; II5IHFE!

(CLNg " 1S9 Z: 1 +1124+-%5-43,$)80) - ; 3, -1CHHB"STRS63 , B0:C58:3, 8085, )$"874D5)$()SL80) - 3 3, -1+ I 30MLI5 JIHIFEWSE!
(Cry g g ST HRIMCO, 17 30:)SOULE0*3&&S, #1683, , YUICHEIFIITOF* ; 1I5IHWIBEIBQHE!

(Chnz #RIVY, 411 )8;0¢,%3)80) -3, ~1CH"$K5 , )$"67+D5)8 ; 3508018%+=19-18+3 , 8)*7 , 393E+D5 )11 304115 IFLIBEISWQE!

Qg 4" RVELITT 304)$O)BLH5-8) IRO/-DISIHWIS IWSEI(ISH 1 * RVELAISO, -0, I+, <08: 14110 . /9D-:FALI39>\*- ; cOISOC-0p!
V)CH-OHBIWN (I i = RIEII5-8)§)88(* &3*018+) IRO/-D1I5JIQE!

(O1$SRRIN<. /00-,010:1 " & [ SH"130+:-D; 061 . 15;) , -*)$"874D5)$*3, 8)&; 301+, YINS TUFGFGLISEILIIE!

(C ey 1y /01 (-5 0>+, -4:%01; 0Dj&, 40-C, 00, :IR/8)*-0/*11; 01091$0<=0*<=010:1; O], , +CO:-+, IFG5WXFGFFE!

(%) ;)% /01 C-; MUDOIFHIGHOFGFGIGSW=Q 1614)9, <018/\D- . /O1N\-+):=- . /0140<+, ; 0100<:/*0! 1Dj#440>\D) 0! , 9:-+ , 9DOF!
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5623137 )41 (#1601 " )11 j 12! SHESBH#11#0B30! (030"1. 2461 ) O#1 I6) 4#20 . 0, #IW36CL-37)#! . (. 51CH! )
GHL-SBHI (471, 4.0,CH' L (#1360, " L (#7114, -037 ) 4" 1401C2.4J3" " . 011241 53" *360" 1 )| /6B31C!
/60")21.1381> 1360 . N (DEL-37)#1(#" 1", 360, #" 1 (#12. 143411 (#12.1" . OLCHI061. SBHOLI56) AI56H#0 (6!
#0!,6B514116) " 124" 13$5.. , 1" (#7130064.. 1360" 1" )&12. " . OLC!mSS )y

!

<30"301 2.1 2631 , 6018Q240! J6)AHEOH! 2.1 &, —#8, ~#i) "H'! 5§.13,360"0! 24)&"! .552, .1360"!
23037 )4 L1124 1%C0CE3, 3. 364 INA L &, #1 7)DHO#1 #°11"63112. 1462601C! (#'15. Q#SBHOL. 36410118 . 4#8"
(#"154656"31360" 1 (#2631 8AAS?! " 6311 ()1 ] 6) 4#404BHO1! 5. &1 ("1 546*41" | (#12631 8AXS 2 #2241 4" 1
C3BICH! #1! GCI3H! 5.8 24 5EB1T YA U 16. 44871 2.1 2631 (#1 U3BCL-37)Hi! , #') (HRO3HE"! (3, THOL! 24!
56" "I LI 1BIAT | (H12. 16, 8, —#1" | SHOLIBT )30 317) #1211+ 581 (#15) %23, 1C3 0624101 . 30"3)
$.1C83. 23" CHIN. 1436C1-37) #1#11) 0156 ) 46361401 6311 SH" 16" 560" . Y2k 15623137 )" IBEOLI ("1 (C%. 1!
(HR6CL-37 )04 1.013, - . BULH" 1(#" ). 4TOH" 15623137 #"IIA . & 0T24BHOLMAN) O1BC (3. 1) L RCB2AMBS!
)0! %3.3"1 ,6J03138! (D-)B.03".1360! (#'! 1#,-0626J3#" #11 (#'! .,1360"! *6,361#,-037)#"i! 2.1
UIECI-37)# #1141 1.3 (D)0360! 7)3! 1HO(! 0! S5.301H03%! 2DCT) 33k HOLH! 2.1 1, -037) 40! 24!
U3626J37 Y4216, 3. 20124 130" 131) 1360 1126) 6" | (BBCEHOLH" 11AB566. 231C SOIHIIH) 6" 130383, . 1360"!
.01-465626J37)#" 5+ I on# 1.6. ()31 )0# BesBH (030,.0.1360! (# 2.1 ,60",340,#!
1#,-06" , 34013837 #IH#1 (#12.196) 4#0. 0, #1 (#"1, 685!
!

SOCI-37)#1"#!,60%) J)#I#011863" 15630, 354" 1S . H) A" 1al2#" 14 . 24)§"012. 164" 560" . U3BICI4112.
B64. 2411 SH"I5EHPBITH" |, 684" 560 (HOLI0N) OHO #BU2! (#1"+" ITSH" | (H14.26)8"1 (3130, 101 53"
3018, - . 0J#. %2461 (6011 24" 1 4#54C"#01. 1360”14 . 83401 #1101 5. 41361 (#7221 24" 130 (343() "1 4601!
"DI(HOLIBIH! #1! , 6BB)037)HA <)M 4.26) ™! *#1*6301! 241 5830, 35#! (#) §#"560" .U3BIC! (#1 P.0"!
X60. " ¥ §1 5830, 3541 7)31 "#e.1 $3°1 0!, 60183%)1360! (.0"! 2.1 (CH60"18.1360! 3B31465-#! (#! 2.!
UIBC1-37) ! SDHO" #BUE! (#"1 "+ ITSH"| (#14.28)8" 1 4C-3, )21 (#") 44#54C"#01.1360"1 *6,3. 24" #1!
$HOL. 24" SD.413,)2.1360! #11 2.1 16.0"$3""360( S4623M4"! (#! ,#"1 (HRO3TE#"! ,4CHO1! 2.1 $64. 24!
XOBBABH2H#112. 1568. 261" #IRCBTA#! . JMISS N ) &" HOLHO O #" 124" 1 (#"1068BH" 1" 6., 3. 24" (4" 16 (T24"!
(#!,60 ()34, 624, 134416, 3. 24BHOL130" YBBICH" 11 (38B) " CH IO 1124144532411 (D) OHIBEB0L3 TS
8. BAHBHOLI644) "H#iIB2) , 1) . OL##115861CIBEASHHO LA A3HO LIS . 2!

((#!!glg L M00)):=-.7014<-0, :-V-_ /0L, +/41F1<+, 49<*0*+, 41/ , 1) <*-:19/1<u/*1; 01, +:*01 . /9:*-0>01<=98-:*(E!!

&b:*9-:1; /1<+>8:01%0, ; /15 /13+,40-D1 ; 041>~ -4:*041 ; /IF6!i/-000:IFG5J1 ; ) 8A:1; /18*+i0:1; O1D+-1*0D9:-VI HIDOI\-+) :=-_ /OF!!
(($!"ZSgS&P! *"*.c-::0E121 7 01:0>84!10:10041:0=>8+*9D-:)4! 11 ; VO, ;*0'; 9, 41004!8+D-:- . /0414+<-900410:1Dy-, :0*CO, :-+, 14+<-900!BL!
_1)§-3*+19)1ICHEI61! , +E161IFGE51I8EISW I X5HQE!

O&!#"h " |RV P 9*<U2IN+/*1/,019, :=*+8+D+c-0! ; 04!-, 4:-:/:-+, 4Bl _k43&&)1:+=>01Q11!, t5Q1115JJ 11! *9lV+*>/001<9, +,-_/0!
;041 >F:=041!8EIL IXHIE!

O Iz #RIVEL.)S;0¢,%;)80)-33, -1CHH8" S5 , )§"874D5)$; 350018%+=43+-18:3, $8)*7 , 393E+D5) 11 30V1I5IIFIIEHGSE!
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SD. 520 SHI #0144 B68. 24 #11CL-37)#I#"11 , 6) 4. 0161 321 #°115..8863" | SVSB#! 2CI33BHI! N#!
30" 131)13600. 23" . 1360541 (#"1 4. 2#) 8" $64. 26"10.v11 DCL-37) il ) O#1 BEASH! (#! B68. 241207 #5H1
7)3100.15. 7146, . 1360101 (3, 14! 241 U3HO #1121 B . 201 5. 3101586 () 361 ) 04 ECB2M360! #014..3°60! (!
030! . I3
!

SOCI-37)#! #'11 68J.03"CH! #11 "18),1)ACH! 5.81 )O! #0"#BW2#! (0., )" (0.JHOL"! #1!
(030" 131)1360"! (#! BB&SBH"! #1! (#! 0.1)&#"1 ~CIC46ITO#"! (601! 2.1 B0.2IC! (#! 0. ,1360! #1! !
8.3"6004SBHOL! . "534 . ) 13401, 655) 000!, #1%63401 . J3IN#12. | BVBHI S . 03Te#! 7)#!"D65Te#! ) 0!
5. JHIHOLH . | 64 241 #11DC1-37) HI #0164 D30B6RIH! 411 241 BEASSH2! "D#BBY, 1) #1) 0415 ** . 1360!
(#156) 463414016#1068B#" "6, 3. 2" HUI06ESH" 1) 83 (37)# I SHIABIHLI30140 " 3! (CA#6554BHOL (#']
1#,-0626J3" 1436BC(3, . 20 (#12.1BC(3, . 23" 1360! (#'158. 137)#" 1 (#1215 . V183 #1546 Ik " * 344!
(12,184, -#8, ~#1" , 3HOL3B37 )41 ") 81241434 .011 .1, 60()3L101BBESHE! ) 0106) 4#. ) (6% . 30#ICL-37)#1a!
2.136C1-37)#1j1SDC1-37)#! , 6014568 304! "#1 (3" 130I)#! (H12DC1-37)#1,2." "37)H#IH#1 . 0137 #i! , .8l
1" H1BBAS) 241015 . 81381 (D) OHIGCR2AMIB0! " )812#" 1. 4.0, CH 1 ()" . 46%!" , 34013837 ) #IHL12H) " 1#BBH1 "
OliligL/ D" 11D6%H411 (1. 3B CL-37 YT ) (#ISHO " #8121, 60 (31360 1(D) 06601) " . JHI(#" 156" *3%3231C" !
BBBHALH"15.812.1" , 340, #ImISHSy

!

SD-3"163#! (#12.1 SC(#, 304541 2. 01-465626 3! (41", 30, #* 1 #11 ("1 1#, -037)#" $441 2.
5-36"65-3#1#1124"1, 60, #51360" 1 ()" 6300 (#12. 1% 2. (BHI#152) " 12.IHBHOL (#1361, ~0626J3# "
BC(3, . 24" 6011 56" Cl2#"1*.260" ! (#12.1%36C1-37)# N#! P3556, &. 145" ) 5Te#! (#12.1 (C601626J3#!
BC(, . 24101A. " 1#) 880 (56)812. 153, 46%3626 3#1#112.14 ., ,30. 136081 20-3" 163! (#12.1BC(#, 3041 41!
(#'1", 340, #' 160115 . 47) CH" 15 . 41) O#KCB2ANIB 01586860 (#1" ) &12. 143N . 442 136017 ) HIH)E" ], - . 3"
(C601626J37 )#" HOLHIHOOHOL! . A4, 4" 128) 8" 16) 132" 11, ~0626. 337 #" 118" 1 (D)4 1C1-37 )"l
<)" 358, #17)DH2HI30, )11 (0" .1, - .3812.1" . OIC! , GRS BE#HIHLIS +, -626J37 ) #il2. 1 (35#0"360!
"6,3. 241 (#12.1BC(#, 304111 (0CI . 241355641 0, #10!, #2241 ()" 630114, -037) #!

Ol g S [&SINHO:I "S3ST#_ IPHI. 1863, -805*8:3, §-3*+19)$()180" 198" 1!SD-, <ad-0<all5IHL1IQB68H!

O%ingy= = Z_1(-,<0,:112!1g/j04:%<0! . /0109!>+*900109z . /0!x!B!!-, |6+8" -LIC+DE I 1!, +EI61IFGEFLIBELI IXJJE!

OC =g [SH=1 30+:0;08 214, 45 /<i+, B hi=-_ /0 0:1 <+*841 =/>0-,IBIl -,1 79<_/0D-,00 $/441 d);Eell .15 ;),-*)$ "87:D5)
*3,8)&; 301+, )IINSTUFGFGLISEN IE!

O, z+1n91<*-40149 ,-:9-*01;010913Z (4MX5J!,0!80/:1. /01:)>+-c, 0*1;0<0::0'8%)C, 9, <0!; 0Dj+4<-009:-+, 1; 0418+D-:- . /0418/\D-. /04!
0,:*0149,:)!8=F4- . /008=F4-+)+c-./0!0:149,:)!>0, :9004+<-90OE"

O% 1= #pZS$IT+/ , +1! -D-33t08()8S1, (30)%$S35085, )$=)0-+3, §0* 19+-8)$()$9] 1 *6+=18$-*+) , 6#ItD5) 1! * 9IM)<+/CO*: 0Ll FGGWE!
O"INZS [&Py# #MHI&! ATE 21701400, 11 ;jY-88+<*0:0k! 4+/*<01 C-CO! 5 010j):=-. /0! >) ; -<90IBL! $)=5)$ ()$ n+3*874D5)$ ()
A35=)99):PD5#81+, )IIHIIFGF5LI8E! 15X 1 6E!

O*INg$$SZPI#, ,-<al0:IR3Y Ir#$P~1] 9b->01$S1-8)50%.. ]73&&)$)88)$-1=1 , 811PIN9,, ;-0*IFGFFLIFEGEE!!
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A& UT2HBHOLN. 436SBC(#, 30#101D. (& "# (#12. 14566 (), 13601C™) M (#1.4..0, CH" I (#!
2.1 4, -#5,—#1 ", 3HO1B3T)H! ()! JCOM! UIBHC(3, .2 A1 (#'! %36LH, -0626J34"M1 S.1 440, 60164!
M. HOCH (B! ,#! (65.30#"! $.47)#! D.4TO#SBHOL (D)0! 06)44.)! S6(T2H! (# *.0IC! al 2.!
U3EBC(#,30450|!!

!

S.1%36BC (#, 30414011011 7)D. 552, . 13601 , 23037 )#! (#12. 163, -#s, ~#1 ", 3HOLB7) 411! (#"!
1#,-037)#"1 %3626037)#"1 01 0. (" "#! (# 2.1 C(#,30#1 .1 ., 101 ,# (6)%2#! , - . 5! SCBIAM3B! 7)#!
BH5EC HOL 2. 1636C1-37)#INA &, 1 7)#12. 136 BC(H, 30414 11) 01 JACI . 1114, -O6F" , 3013837 )il 42241
(C5."" #1281, . (44 8C462)! (#1 2.1 SC(#,30#! (31! , 6044013600424 S .1 %36C1-37)#! ,83137)#1 2.
UI6SBC(#, J0MIONHIA" 1104 ) CHIS .4 0#1I6) 4#50 .0, #117 /(78081 /1130, .4OCH!S . 41241680 . 03" B#"!
(I8H, -#8, -#1S5. 3" HOHIB. 3112D6%+41! (D) 0!, 6018Q2#1#11 (D) O#1683#01 . 136015623137 ) #1 S30131) 2C! (#!
2112631 (#1566.J6. BB 13601 (#12. 18# , ~#8, ~#156)4124" . 00CH" IrSrGFrstsIms 120322) " 14!

!

<30"312. 12631 (#1%36C1-37)#10~Irss Fhss!()!Al.6wllrss 1.1(600C!23#)!1012.1,4C.1360! (#!
D<JHO, #1 (#12.1 136BC(#, 3045 1KOI4. " 141, - . 5! (#I568137)#" | (#1J6) 44800, #I (#'1" , 340, 4"
UIESBC(3, . 24" 1"DA" 11, 60" L) COL IS A", 83137 ) #6124 1683401 . 1360" WLLA" 1C4..2) . 1360" 10" 60! . (44" "#!
LJ3TTHOL T )AIHTT) . IH LI GH5ECT HOL. 1360" | (#12. 164586 () , 13601 - ) .. 30#I! /#" | (#R0348" 1#018401!
(0" 28 ,-. 5! (# 2.1 3BCI-37)#! #1! J082)HO,HOL 24" B6LSH.1360"! (CH6,8.137)#"Il SH'!
, 6BEORIHBHOL LI 158 137)#"1-3" 16837)#" | (#12. 1436 BC (#, 30416011 0. 2604101, #204" 1 7 )#12.. |
"6, 3CIC! B4 ON.3"#1 HOLG#I3H01! .44,12.14#586 (), 1360! (# DH"5T, #1 -)S$. 308! #1! 5813, ) BTe#SBHOL
266" 7)#1 D-)S.301#0! 7)# 13601 4 11B&. O\.3"I1 <0. 26T )#" L #2241 241 "601! ) **31 01 2DHO" #poe2st (4!
83)H2'1"6) "Fx. #0111 ) O#14#2. 13601 C7) 3467 )4l SH* 156" *N024" 1", 3HOL3B7 )4 111 14, -0626 37 ) #"
BOL1066) 24H4" CI 24", . (441068 138" (#12.1SC(#, 30412l "1 "#1 "601i1 0! 5. 413491 .BB&.0, -3"! (#"!

O3y *j0,i0/!8*-,<-890!;0=>0/*0109!8*+; /<:-+,!;j/, 0!, +/CODDQI<+, V-c/*9:-+,1>9:)*-0000L!-, 4:-:/:-+, , 0000!0:1) 8-4:) >+]+c-. /0!
J/j+,1,0149/%9-11¥) ; /-*01, -19/b14<-0 , <04N\-+D+c-. /041d00! , +*=>90e!, -11109!>) ; 0<-, 0!dD0!89:=+0+C- . /0e!(!0000!40*9-: \-+=>) ; -<901!
i/4:0>0,:11;9,4109!>04/*0!+8!0000!->8D- . /0*9-:1/,1*)9-c,0=>0, :11>9-41 , +,18941/ ,0N/4-+ ,11; /1, +*=>9010:! ; /189:=+D+C- . /OEIHD!
4j9c-:1;018*+;/-*01/,!,+/C0D!0489<0! ; -, :0*CO, :-+,10:1 ;01*08*)40, :9:-+,19/140-,1; /. /00! ; 0! , +/CO0D04! 0, :-: )41 \-+>>) ; -<9D04!
d:00004!. 701004!=>9* . /0/*41;014/*V9<01<000/09-*011004!+ , <+c0, 041+/100414-c , 9:/*04c) , ):-. /041-; 0, :-V-) 04189*100418 /<04 I 1#M _el!
3+, :1Dj+*-c-, 0LDj/:-D-49:-+,10:109!4-¢ , -V-<9:-+, I*Q00CO , :14->/0:9, ) >0, :!; 0!18*+<044/41\-+D+C- . /0410:! ; 0!4-C , 04189:=+D+C-. /041!
4+,:198800)04! 1! <+0b-4:0*IBE! 3# ] ""$ZRhZ! #£! 0:! sS&H#Ph__[[! NEl! 2!g/j04:X<0! . /0! 09! \-+>) ; 0<-, 0'x!B1$ \) ; NO)-§ -3*+3:

7+-830tD5)-§ JoR'k!>) ; 0<-, 014<-0, <041!5Jd5Fel!FGGQLBE'SFHGKSFHWE!

C&p ez , L'FGFGX5LW6! ; /IF6! ; )<0=>\*0!FGFG! ; 0!8*+c*9>>9:-+,! ;009! *0<=0*<=0!8+/*100419, , ) 04! FGF5! ' FGQG!0:!8+*:9, :!
;-C0O*404! ;-48+4-:-+,41 *009:-C04! 1! D9! *0<=0*<=0! 0:! I! D0, 40-c,0=0,:! 4/8)*-0/*! m0,! D-c,Onl! m<+,4/0:)! 00! FG! >9-! FGFQn!!
= :_84koopppEDOc-V*9 ,<OEC+/CEV*0; +44-0*00C-409: V" ZSTMZ = &GGGGEF5QWI 1Qo!!

¢ 13ZS$S$| [&R!#, ,0112! ™ j#c0,<0!;0109!\-+>) ; 0<-, 011/, I>+; 000! +*-C-, 9D19/140%C-<0! ; 01D9!D+-! ; O!\-+) :=- . /0!B1IMIDD+2X

9<:/90-:)1In0, ID-c, OnlIm<+, 4/0:) 1D0!FG!>9-1FGFQn!!=::84kop p E ; 900+2X9<: /90-: 0EV*aVDI4=0DX9c0 , <OX ; OX\-+=>0; 0<-, OX/ , X>+; 000X

+*-C-, 90X9/X40*C-<0X ; 0XD+-X ; 0X\-+0:=-. /0!
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(#) (CBBOLEHE 7)#1 2.1 5#)a! ODF'1! 5.1 "30J)BTe#! $.3"1 52)3H2HI! SH' SH#)E"! #883, ., #B4OL!
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1#0"360!56C #O14#" 1 (0" 124" 18.. 55681 | (#156 ) 4631563137 #il!

!
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1B 6MHEBHONS . 412" 156 137)#" HLE HOMIS623137 )41 )1, n) & () 36831 #21 (#12. 636CL-37) 41!
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,60183%)#1 01 BERSBHA! (#'1 JE6) 54" | (#1 5#0" CHIl (#°1 J86)5#"1 "6, 3. MUAL " (<IW/S1/! (#'1J46) 54"
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5623137)#" !, 601#B564.30#" 0! (HAHORISH' 1C060, C* 1" )4, 138" #1068 . 138" 15681401124 118.. , #"!
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562313, GFEAHBIHM!. 0, 30 IIN#!, #1141 \GOJI 2415864411 (#126316#2. 1381012. 1%36CL-37 ) #! (CABIA! (4!
HOMOM! |, 60185568301 "6, 3. )Ml H)EE7)# C,60637)#'1 56B1T)4 ! "5R#! 41! 52)"!
2.4JHBHOLH0ARE004BH0L. JMII!

!

A&, # 7Y L4300 D.BU160! (D)0#! 4CBEASH! CJ.231.%H0 ! BeeHL (# 163 ()
16) 4450454011 9(6) .&(! A-3355#]1 *6) "1 281 5B $.0( .11 ()! ALCT3(HOL! (#12.1 2 C5)%237)#!
9$$.0)#! " . ,4600 "# 46)2.311 )0! HHMI#! *6,3C1.21 0! 46, .1360! *6,3.2#1 *030",834.01! (.01 2.1
,60130)31C! (#12.12631 )!G ]! B3 rsGtil2631#0!B. 4#)a! ) $.83. JH!56)8116) "I S| jI A" "<!56)d!
16) 14" MIC1. 311D) O (#'1.6) BHOL"1"6,3CL. IMIS- 84" 1 (#12.1, . B5. JO#IBEC 3HOBHLA O, .0 1!
"* . 460!1#0!rsG|INS.16C43"360! (#12. 12631%36C1-37)#16) 60! 6556313601 601! CIC! (#°! .4J) $#O1"!
5623137 )41 C2#, 166. 23" TN S# LHMIH (1 2631 #11 24°1 (Ch. 1"! SHLLHOL! HO! HVHEI)H#! 241 (3°5.831C"!
NR(T)H U6, 3. 24" | (FI061841"6, 3CICI0RDHO , 6OLLHI (" BEBBA" LI (#'15#4"6004"1ST 1_gr<UN!
N#* 1 (8631"17)3154) 4HOLVIG#SHO . , C11B8. J323" C*(1016#0B6E, #8116) 116) 11 3B 524BHOL104M3 L. 01"
SD.,, T 10N, IA" " <I56)&I16) 1" 124" IBHBH" 17)#2" 17)#1" 63401241 "1 . 1)11, 60¥) J . 211120683401 . 360!
"HM) #2241 2D30148.(3, 13601 (.., , T*101, #I#11H# , ~037)#! . )MISHE" 6004 116.. 0" JHOM " 11 03$56" * 331C!
O.,, T MI%361#, ~0626J34"1 (#12.16#586 (), 13601 56)4! 2#"1 -6BB#" | -656"#M)#2"18] A< 6)!
.)16,60"#4.1360! 646,+1.3#! 1CHE3I0H0L (# ,#'1 30CI.BIC"! #11 (# 2.1 B2),1).1360! (#"!
§#56C #01. 1360”1

!

ZH1#18C4373601 2033"2. 13441 .1 4CACICI 24 563("! (#! D-3"163H#1 7)3 5T #1 )41 2.1 8, ~#4, ~#!
U3B26J37)HI 11 24°1 , 4HO,#'1HO! | )I)EH! T, 3HOLBIT)H (41 (C,3(#)8"! 563137)#" ) .0(! 56)d!
JHA1.30"1 1A 2631 "H AH) 11 )O#1 2631 (#1¥)"13, 41 *6,3. 2401 #2081 #°11 56)8) (0. ) 1641 28 S6+#0! (!
$.301#0312#1"1. 1)1 7) 60! , Di#* IFOF (31 281 6 (T2 ()1 j10314)1 03, 600) ¥ 1al , #2)31 (#12. 18 3!
0),2C.3%#1#11 ) "#, &1 (EL. 11 g) .O(1%340! SVB#12#1 / />9!"#1* 6311546060 , C!B. 464 %24 501!

) IPYh$q!0, 0U2IMO4I=/>9- , 41<+>>0D0419/ 048" '+) :=- . /0119, +, F>0:10:10, *0; /13 +, 1BUIN)*7)0%7) -811&+9+19) - C+DE!
JU1, +I51IFG5F1IEFE!
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(.0"1"60!.43"10~GrH*" "§10120) 133" . 13601 (#" HSBUe+60"1(C*0!, 60\) " 0!, . " I(#1(C, T"1()!, 60*6301!
415 2HBHOL. 364" 1601110103 ) HI (" 146 TH" 01" C. 0, #15) %237 #1155 . 301#0) 1203014 (31! (#12. 1A * <!
56" IFB61#BII<) (33600C!5.412.1/65%3" "360!"5C, 3. 218#2. 13441012 1%636C1-37 ) #il 241 ALGBH" "#) !
X'8.C21>3" . O (UCBITOM (41, &) #2" HBBHL" I(#12. 12631")412. 16C . BICI (" 156 137 )" alj 1" ™ . (. il
46)"1 (6008 (FOM! ,-63M! al (CLE)3H#! ,#'1 #BUE+60"1 6)! 241 (600HK! 01 )0#! ) 164! BHBSBH! m* !
SD-665. 4401 BICIS. ", ) 230#!"D. 4VI#I7) . OLOWRH! . MISBEIA" L (#12'. (651360111

!

SD.,,T"10012. | JA<!#" 11586 -3%C! (#1 BVSHI T)HI2IA™ " <! M -6BB#"118.0" J#08# Il U
230"1.81() ! (4631 (#12. B33 13600124 15C1. 5645-6"4#"1"6,3. 24" 1B613440112. 10C , #" *31C! (H14C" 6AUHE!
4" 130CT. BICT THLI 24" L, 64O, #"19)83(3T)H I AB)AL. OL8! 281 (86311 O#1 5#) 1! (36, 348 241 56 137 )4
BC(, 24" (H"#"18#18. 0", 8351360"1°6, 3. 24" I1'S . 12631 "D.. (&4 "#1012.1565)2. 13601#0! ICOCK. 2! B . 3"!
2.1BC(#,308 () 1B)1)&#1#112. 1BC(#, 3041 548"600. 23" C#1 ) 556 "#0L! (#1B.3%#1 )1, ."15.8!, . "1 S#"!
(M (3" ,352304" ! (#44601!166) 4481 )01 , . (&4130C (31! .B30! (I BIHMIB. 3 (3", ) 1#812. 14C.. 231C! (#!
)" 1HHB564. BIC HIHI5E. IS . 13" BH! (#124) 4" 153" #" 140! . 5523, . 360NAG)&!, . ) "#il2#1/ />910D. !
#)I7)HIT) . 14#1$63°156) 4168 . 03" #4124 IEL.1"1ICOCE. )M SIL/#11#ECI)2. 13601 (#" 43614, ~0626 I3 "
(#12.18#566 (), 13601 "D.0, &1 (.0"1)0!, . (&#1*)83(37)#!56C(CBI03!5.. 412030 131) 360! () B .63. JH#! 0!
D T)HDBH L )13 2. 164586 (), 1360! (31 0. 1) 8422411 S 126337 #1"C, Y831 36#1 58C4. )1 (#5)3"!
TYH7)H"1(C, #0034 6121263156 ) 4124 1#0B. 01", 60\) "1 J6z, #1020 .3(H BC(3, . 2#1°D.0, 41 (.0"! , #
,685)"1"C, )83L. R#IA15 . 1480 . 23" AN L5132 546" 3" 1) 01-3.1) "1¥)83(37)#156) 4124 1#0B. 01"10C"15.. 8!
JA<PHI0IDCIE. 0J#E! (CSHO (. 0Ll (#12301#858C1 . 13601 (#* ! (3BBCAHOL" 183%) 0. Ml
!

SH'I546%2CSE. 137) 4" HB56R#4" 1 23CH"101 2.1, C2C83ICH (41 2.1 8 , ~#&, —#1! 061. SHHOL #O!
JCO6SBI7)#! #11 #0! %36BC(#,30#! 7)# 136004011 24! 561#013H2"! &#1.4(") B&.0N.3"1 0! 20.)0#! (!
"+ {TSB#17)307)#00. 21 (#12.18C43 360136 C1-37)#il " #51#00. 21 (. 0" 124" 18. 31" 1HO!, 6551 OLIHIHPB5"

)'!!R-b-0>0!8*+8+4-:-+, 18*-,<-8900'! 217 0! 33_&!04:1V9C+*9\D0! 11Dj+/CO*:/*0! ;01 Dj# I N!0, ! 8+4:1 >+*:0=>11<j04:XIX; -*0! 9/!
9, 4N0*:1-,1/:0%+1 ;j/ , 10=>\*F+, 1 <*F+<+, 40%C)198*04100! ; ) <041 ; 0IDj=+>=>0114+/41*)40*C0! ; j/ ,19<<+>89c, 0=0, :!>) ; -<9!0:!
84f<=+0+c-. /01;01091<+, i+, :01BEIP=+-§F 2863 , 80+C58+3 , $ (56 3&:48"$*3 , -5%81845 , 183, 195(] "87+D5)8$9180" =+-+3, $()$91893+$ ()
C+3"87+D5)$ ?GFy:?GFY! n0,! D-c,Onl! m<+,4/0:)! DO! FG! >9-1 FGFQnl! =::84knpppE<<, 0X0:=-. /0FV*04-:040 ; 0V9/D:0V-D040FGF5X
GF09C-4w5FJwCVES ;\!!

) 144440>\D)0!_9:-+, 9001163&;8)80) , (58 ¥ +--+3, 5+, I30&18:3,$()$V1863, 1°0) , *)$()-$30"~+() , -$-5089150 =443, $ () 91863+
0)918+=)$g%91$C+3"87+D5)1!18E!61ImO, D-C , Ontin<+, 4/D:) 100! FG! >9-1 FGFQnl! =::84koop p pEI440=>\DOOX, 9:-+, 9D0EV*0 ; F, 05 T0<+>8:04X
*0, :/40\-+0:=-. /0005 I\-+0:=-. /05W5HG5Lw<+>8:0X*0, ; /!

WIS/ >18/%48)0, 1; 0091+ :=- . /00 N?GFYH§\)83508-508)-$"818-6E) , J015b6)S18C+3)87:D5)D5)M)-S; )0- ;) 6=)-SGFll)=:
Gy7@G:FG71§nC-;)+10, 10-c, Onllin<+,4/D:) D0IFG! >9-IFGFQnl!=::84koop p pEF+/:/\0i<+=>0p9:<=xCa0wCChFpcdiG!
)')!'9!D+-!;/!F.]!i/-DDO:!SJJG!-,:O*;-:!D9!cO4:9:-+,!8+/*!9/:*/-1!9*:-<DO!5LXW!;/!<+;0!<-C-D!2!:+/:O!<+,CO,:-+,!8+*:9,:!4/*!D9!
8*+<*)9:-+, +/191c04:9:-+, 18+/*00\+>8:0!; j9/:*/-104:1, /00'BE# /!, -C09/1-, 0%, 9:-+, 9DHD!, jOb-4:019/</ , -, 4:*/ >0, Ni/*- ;- . /0]
<+,*9-C, 9, EI" M0+, | 9-449, <OHNj):9:1<-C-1;0410,V9, 41, )41} ):*9, cO*14/-:0111/ , Ol [N#91) C+)/)EI&DN0I0A: : +/:0V+-414/i0::0!
1109IC+D+,:9-*0!; 04! ;-W)*0, :041<+/*41; 01<9449:-+ Il
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(#15.8) 13601 ("1 (C, G#1"11S . 123"3T4#1 (#" 11HSB564. 231C" 1", 3HOLBIT) " 1#L11#, ~0626 337 )41 #1-#) #!
01 2.1 HOH)Y! (#') , .2HO (83K 56374 H! )E3(R7)4" ! . (303" 18. 138" #11 30°130)13600#2" ! ;#!
FML.56"#0L! 01 2.1, 6BEHMIC! *)E3(37)#! #1 20I3"2.13441 BL.ON.3"#1! 24! 140360" ! #O18#! 263!
0.1360. 24" 1#11, 604#01360"1")56.0. 1360 . 24" 1) 83" 58) (HO, #"1 (#'!, 68" 1&. O\ 3"#" 11! ("1, 6)4"!
#)465CH00#" IS . 160" , 83513601 (#12D.. , 11 (DEL. 11, 3432156 ) 124" 140B. 01" 10C " 1 (D) O#IJ#" 1. 1360156 ) !
)18)3101DC1E . OJHEIA" 1) OHMASE 52411+ 51 (#! , 623" 3601401441 (4631184 O\ . 3" 1! (86311301440 1360 . 21!
!

SH'1(3'5.831C" 1 4#0OH" 156" "N2#! 581 24! (CAHI655HBHOL! 01 IDCIE. OJHE! (#12. 184, ~#8., —#!
U36BC(3, . 24130064 0L . ) " "31%340! (0" 12#15)%23, 1 7)#! (0" 12#15834CHIB. , #1 M, 6018. 301" 141!
8183, 1360 188 O\..3"#" 156 "#01/586%2TSAIL. 01 )MI2CI3"2. )& 188 ON.3"81 ML, —#8, ~#)&"17)D.)M!
5.13401"17)310#15#) 44011 , , C(#4HOIRE. 0, #10!, #"11-Ch. 534" 16) 16361 , ~0626 J3#" 11 /#1135%46 236!
)EI(3T)HIT)H 1360040, #514"6120C (383, . 13601586860 (! (#106° 126315 .3"152) " 140 , 6411321301446 !
DDAOLHEBCEHO , #IHOLHI 24126 , . 211241 60 (#1 J26%. 1401124 1" 5-Ta#" 15) %237 )11 5E3ACHIND) O#!
1641 S5 O3TEH(! 32! 4301 7)#" 136004 24°1 56" *33BIC"1 20I3"2. 1344" 1 HO! 5. 13Tak! (! &4, -4, —#!
BE0(. HOL. 241 .4.0, CHI5.81 (#"15623137)#"1060! "5C, 3. 23" H"INX2 (#*"30#12.1,60"18) , 1360! *6, 36F
)22 (#106" 16#56C"#01. 1360”61 (#106° 156 "31360 " 15623137 ) 4" #1124 130B2) HO , #* 1 5CEH#00#" | (#!
L46+.0, # I 1(6IBH <0302 1(6) 281, 2. ) "#1(#!, 60" , 340, HI(H" ISC(#,30"1(.0" 121, " I(#"!
XZJ1CBB3I0M! (#12. ! (3853, 241" C5.&. 13601HOLEH! ", 340 , #IBC(#, 0441, 86+. 0, #™1&)1!

!

SHIA . Q4SBHO1!"DHOIB. 311CH63012. 144586 () , 1360!- ) . 3041 (C5. *"#124" 15 413" 1563137 ) !
2.1"5-Ta# 5EIACHIHLI 5 )37 ) #1241 462601C" 130 (A3 ) 224" 11!, 624, 134#" 1<) , ) OH! , 65 H3" *360!
B 503134 0D.! 5#AB3" (#! B.3%#! ,60"#0") "1 HOL#! 2" (OM! ,-. BUe#"! ()! A.82HSBHOLI!
SD<""#BWICHI0.1360. 2811, 60" #EAC!" . 144#4"360H1) . . (65ICHONLE3"STBHIE, 1) 42156+ 41! (#1263!
,6016#12D.43"1()1;CO. IIINT* 1268" 8124 19636 1# , ~0626 J3#" | (#12. 164566 () , 1360#1152) *12. 4 JHSBHOL12. |
U36C1-37)#111CHB3I0HOL! (#12D. *5#, 11566860 (CHHO1! .BBH#, 13331 ") Uor# , 138315 413, ) 234801 GBI MIAL!
5623137)#17)030, 4041241434 . 011-) 5. 30012. 164, ~#8, ~#101"60! . (&#" "#1#11" .118..0" 53" *36001!

!

S.1%36C1-37)#16886#1.30"3) 0!, . (4#1#11) 01586, #" ") *1(C, 3"3600#21" 5C , 3837 ) #IISH" 1 (Clh.1"!
5)%23, "1 0l D<""#B%2CH 0.1360.2#1 601! (CHE0LC! 16) 11 2.1 , 6B52HMIC! 56)8! 061 562313741 0!
(CHHESBI0HEIHO! . 0117 ) #HE#5EC #01. 01" (#12.10. 13600041, 6016 )&" I (#12. | (BI03ICHLI (#12..!, 60 (31360!

7170, <9; %00, :1;0DjOC++:0>0, 21, 013 )80, 518941 01DOI+-1; ON\-+):=- . /OEIN+/*1<Q/4011-D140%9-:1 ;-W-<-DO! ; j-=>OcC- , OH*OV/40%!
09!18*9:-. /0! ;j/ ,19<:01>) ;-<9D19/1>+:-\1 . /01<0D/-X<-1 , 0140%9-:18941):=- _ /0190+*41=>A=0! . /0149ID) c-V)*9: -+, 14j04:1V9-:014/-:0! 1!
/,1;)\9:D):=-_/010:1110j9; +8:-+,1;j/, 0ID+-1; 0'\-+) :=-_ /OE!!
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2)S.30# <268"! T)#! ,#81.30" (C5)I1C"! (601! 24°! 1HO(.0,#"! - 3D#H"! (#! #)8"! J§6) 54"
5623137)#"1"D.0, 4#01! (.0") 0123%CA. 23" B#1"6,3. 20!, #41. 304" 1 463M! "#1 " 6011 S6016CH" 16CBE. , 136" !
A63H! , .1CI6A37)HBHOL 6556 CH 1012.12CT. 13" . 13601 (#12.1A™ *<I56) 81 16) 14" I /DF 112, "1 (#"!
(C5)1C"1"6,3.23 14" IXCAQBH! S . BU#aLI 41N 3037 )4 ABL3#AI <! , 6018. 83601 , #41.30"1 (C5)1C" . M!
643401. 1360”1 18.. (313600#24SBHOL! , 60" #54 . 163, #"1 6011 *)8563"1 7) . 011 01 24) 4”1 5631360" | (#! 461!
B.468. 24" ILZD# 112, "1 ()1 (C5)ICISH" ! = C5) %23, 30761 ™ . M3S#! ™ "30611 64" 703" 117)#" 1360!
(#12CIBCEH10156656"1()1434. 011-) S .30012.14) 20CH. U3IC! ("1 J86) 54" 11! (4" 1864, #" 1563137 ) #!
"HISHL0I0) LI 1)U+, 13431C" 1" #1CAT2401I!

)

1F)Y;+;$)A<#<(+"R)9&),+)LH"<; BHE " &)0) LU (K; ™ &,8)&; )L kS b; = ;¥ 4+ h$+;4"'#)9 ")
=h=+#;)8" G +i#)!

SH'IEL 1" COCK. )M (#12. I936C1-37)#1"#1" 6011 (C46) 2C " 1401841+ . 0434I#11) 32241 rsGhil 2!
(3"56"3138! 2033"2. 1381 #11 * .10 4#11#1 5. 82#BH01. 384 (# rsGh! 0! rsrGil X" "6011 24" (#",#0(.0L"!
Qi 1L (#"1<" "#BWaCH" | (DEL. 1" I (#12D. 0, 3H0CIIBHIB60.. 4, -37)#! , 60" BL) CH" | (#1663 168 (84" a!
281 38"ICL. 100 1> B HIBLH/ 2 ICENH"152) "1SB.67) . OL" L. + . OLI#O1& .vOCR. KCA62) 13601 (#1G | hH!
#112.1,60"131)1360! (1 2D<""#BWICH 0. 1360 . 24*" "I SHI5E6, #**) "1, 316+#0! 4CB2AMIBI#1! 5 613, 35. 138
&, 13BI0RDI0ICAVIIS) 23, .30 317) #1066 . 03" . 136011635 . 13141, 60" 131) #O112#" 130" 18) S#01"1 () (C%. 1!
U36C1-37)#IIS# /6B3UC!/60)21. 138> . 1360 . 21 (DEL-37)#18/ />97 . ICICI30"1.)4C!"6) "IRE. O\63'!
" "311#84. O (HOIGHNE6132). BVIC!" 6017) 4. OL3TS#!. 003444 . 4#H0Irsrt* (ISH" 1061360 I(#!" , 3#0 , #i!
(#1" . OICH! (#143#16011.30"31(3"5.8) | () 156 B3#I15$#8) () (3L, 6B3ICHSS . 3"12. I"#) 2410060, 3. 1360!
O HHEBHICL-37)#1(C'3I0#! 3k, LESBHOL, #71 (6% 3041 .0 17)D32" 1 34011%#" 630! (DVIE#I06 B HC" !
AB)& D-#)EH! "#)2°1 24" (6%.30#" WIBSC(3, . IM! "601! *6)S3"! 0! 2030"131)13600. 23" . 1360! (#!
IDC1-37)#11SDHO43%6004BHOL0D+H 115 . " 10, 6&#1301CIECI!

!

S.12631 0~! rSGGFNG ! &#2. 13441 01 2.1 U3BCL-37)#1 #°11 4CA3"CHI 16) "1 2#"1 "#511 .0"1 54! 24!
A QHBHOIN <8I ) BHOLICH, 16621 (9B S. 0)#2! "™ . ,8601268" (#" .1, . B5. JO#I5LC 3(HOL3#224! (#!
rsG|il2. KC43"36012CI3"2. 13441 (#12. (363" 115 . 41" "#0 , #1#01# (CBI0ILI60MIIHOIE#, 60BIT 4. 1360!

)" IRSPPZIBHIIBNj+-C-, 01; 041h:9:4C) , )*9/bIBEN)=5)8((7+-83:0) () P& " 0D5)801 , al+-)1IF5dFel5ILWIIBEISHL N0 , B-c., Ont!
m<+,4/0:)D0IFG!>9-IFGFQnl!=::84k00 ; +-E+*CoSCEWFGF0QGFLLWI*!

| "0!33_&!,0140!,+>=>01894!_/9, ;\\-0,!>A=>012!3+>-1)I<+,4/0:9:- V1, 9:-+, ! ; 0I\-+):=-_ /0IBI+/121 3+>>-:) 1<+, 4/D:9:-V!
;0N\-+):=-_ /0!, 9:-+, 900! BE! D! 4j9c-:!\-0,! ;j/,00):=-_/0! ,9:-+,900! +/180/41 0, <+*0! ; j/, 01 </D:/*0!\*9, U9-40! ;0!0j):=-./0!0:!
;)4+=>0-41;009\-+) :=-_/0E!!

|
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S#45 . OHO >610#1 &, —H#8, -#1#°7)3" #1 2% ,6016)8"! (D)O! j! 6 (T2#! %36C1-37)#!B&.ON.3" ! mil!
(C*3J0C!5 . 812#" 1BC(3. " HIBH5E3" 15 42#" 1563137 ) #"1"6) " ID#MBE#" 3601 436C1-37 )#I0R. B8 ON.3"#!
mil g)#! *3J03B3! , #11# #M, #51360! B2.ON.3"#1 11'S.1 "30J)2.831C! (#'! 6C43"360°"! 20J3"2. 344" (#!
UIBCI-37)#! 186)4#! *.1 5.1C83.231C! (.0"1 2D.55. 432! ¥)8(3T)H! 1! BCI-6(626337)#! 7)31 D)3 #1!
SA6544IIRGE, #I#" 11 (#, 60" 1. A 7)#12.1RE. 0, #1141 ") N EL 11 . ) IS60(#I0! (3" 56"#4! (D) 0#1263!
"5C, 3837)#1012. 1%36C1-37) 4 ; #260!N . 03#2! I 6843226 a!
!
| H" 300" s 3+ )83, (4 1 OA30°0° 5% 0458 . 30" K05, " (4 BB 2" A+ 0 <
KW (008" - 30 1S+, (0. 0 <)h=+$™"$™"5. )+ 1S . ) 2303+4°1) 630196432""0"
OCUR , (KCH™ , (OB+ 0+30 5+A0BE) . ) ™ B+ <" U0 g 50 Yo" S+<9038 D (393, (" *+ (.
(M 07 e+ (2 O (Er<UR3, ( <" 0+ (<30 C (4 LU0 <"# *+1363, (" 0%) 533, ("' AK"08"
B 0% )5U5H)" , (U IKHEIRA I 1 3+)E=3, (O I 10" N
!
! ND)O!, QICH!, #15.813, )2.43" S#18&. O\.3" O*6301I2'EL. 101 DIBB3" , #e! (38# , HBHO1! (0" 124"
(65.30#" |(#1D3013BH# 1411016883, 3. 23"#41" . 1I6) 4480 .0, BI(#1. k#t, ~#8, ~HIRBBC (3, . BINHID . ) 164!
5.4! "1 SCI-6(626J3#i! 32! 6BBH! D655681)031C! OF (#! 06)44224"! ,60"3(C4.1360"! 5)U%RBT)#" #1!
,3L6+H00H" 1#01"D3B56" . 011, 6B BH ) OHMAE, 3, #! (#1(CH6, 4. 131" . 031 #1411, 34013837 ) ! ; #260!
D<JHO,#! = CI360. 24 (#! 5 .01CI8< = ;201 j12.1(CH6, 4. 13#1#01 " . OLCH#" 1) O#! (CSH.4, -#! .""6,3.01!
HO" BB (H') . )& ()1 "+ ITSH! (#1*.01C! (.0"12C2.%68. 13601 #11 2.1 B3"#I#0! N) 444! (#12.!
5623137 )41 (#!" . 01CH (. 0"1) 01" 58311 (#! (3.26 D) #1411 (1, 60, #41. 1360Im* ™!
!
U8, 446" 12. 1%36C1-37)#i12. 1R 0, #1"#1 (3 1300) #IHOL#ASBH" | (#1, 60, #41. 1360" 1" . 031 36#°F
" SHOLBIT)#D (#! ,316+H00#IC! 5.813,35. 13441 56)81 )0#1 (C$6,4.13" . 1360 ()! "+"1TSB#! (#! "630I!
<)'3il 1 //>9) .1 56)8! $3'"360! (#! BHO#A! O UHO! (#') 4CBIM3B0"! #1 (#'! .)(31360"!
$)23(3",35230 . 384" 1H1152)83"#, 1G3HLA" 1" Y124 HOH)MICL-37)H" 1411"6,3CL.)MIT)#1 ™) ", 31401124
4.0, CH"IBC(3,6F", 3HOLB7) 4" 1H114361#, -0626 37 )4l
|

)'$!N+/*!/,O!9,9Df40!<*-:-./0!C+-*!k!"Z$$%' " ZIMEIN+3"§7+D5) 1IMOND+?1IFG55E! ™ 0130, :*0IN9/DX# , ;*)!13¥)809/!; 0!; *+-:18*-C)!
0:1<+>89%)191+*c9,-4) 1/, 1#:0D-0*1 ; 0! ; *+-:1<-C-DI9CO<!IDO! 8*+V0440/*IM9, -0D! " +**-1D+1! S, -CO*4-:) ! ; OIN9*-4!_9,:0**0!0:!3__$R!
(3&BRAXNG*-AIHING, =)+, eF!

)!&!#CO,<O! $)c-+,900! ;0! R9,: ) 15])-8:*)$ D5)$ 918 (" &3*018+)§ ),$ -1,8"5K! n0,! D-c,Onl! m<+,4/0:)! 00! FG! >9- FGFQnl!
=::84koop P PE9*4E49 , :0FV*0.. /04:X<0X. Z0XD9X ; 0=>+<*9:-0X0, X49 , :0X

00kUK:0b:4™97FG; 7307 #J=>+<*9:-07FG0, 7FG49,: 7307 #J 7FG04:1;07FG ;-90+c/07FG0: 7FG ;07 FG<+,<0*:9:-+, !
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N.0"!)O#! 3014843411 241 AUGBH" "#)&! x#. OFRE. ONG3"! N#2B4. 3" "+! .BBRSB.310al j! /D& 1) 0!
§HO(HCFA6) "1 355681. 011 oliig! 32! #°11 ,2.381 7)#!1 2.1 ,60"18) , 13601 (#'1263"! (# U36CL-37)#! #'11)O!
AL, 3, 31 (#) (CH6,8. 1381 031 36#Im* WA 61" .1, 60830)4. 136081 j 2. 1%36CL-37)#1012. 188 ON..3"#m!
30,608 2.1 56" 2# B3IH HO! N)AGH 604, 134H (B S6B1B7)4"! 5)WBTIH' *.03L. 4" 0!
1#,-0626J37 )#" [ #1! (#18#, -#&, -#1 SH*| EL.1"1 JCOCK. M! (#12. 1%36C1-37)#! 601! ) O! 4#0 (#CF46) !
,316-+#0! #M16. 6830 361 56)8 2474 241 /7 />91 .1 B3'1 #0152, #1) 0#1 SC1-6(626J3#! )037)#! 4!
30C(3LAI OBBH, 13A#BHOL! 24*1 E1.1"1 JCOCK. M (#! 2.1 %36CI-37)#! &#O(HOL 6551 (D)O#!
68J.03". 13601 "5C, 3B37)#1012.1(CH6, &. 1381411 (#"15-COBBTOH" | (D-+%83( . 13601 7) 31#M3" 1HOLIHO1#!
" 340, #)1 56313741 #11 "6, 3CICH /411 BCI-6(H! "I0I)BTeH SHISBHL (D% HEAH! 241 06) 4424
BEASH"! (#!18.0"$3" "360! (#! . 46%" 1 #1! (#! ,600.3"".0,#"17)3! , 60183%)#O01 0! 18. 0" BEASBHA! 24!
$6(.BICI(H#L.1(C, 3"36015) %237 ) HIINGBI037 ) #HIAH" 1E#BO4IHI0!, 65 . 4#NH" N6 I3T)#' IO . 463!
OF, HO#" (#12.1(CH6, & 3H* "IN SHIB6 (T2#1B. O\ 3" "#1 (CRI0I5 . &1) 01 . 55 . 4432126 33" 37 ) #1) 037 ) #!
JA#,156)8) .8, -31#, 1)&#1 5830, 35. 241 D68J. 03" .1360! (DEL.1"! JCOCK. IM! (#! 2.1 U36CL-37)#i! YO#!
J6)4#0.0,#5.812#1/ />0 ) 014CBCEHON D< IHO, #1 (#12.1 136BC(#, 304 (#"1BC(3. 1) 8" 1! (4!
HMSHELD (#1680 . 0" 1)) 6 (#') . "*6,3. 13608 (#" 144" 560" . 2" 15623137 )#"1 3031 7)#1 24"
LU6+H0"I SH! //>91 #'11,60"13D)C! (D)0! AGC"3(HOLI! 241 AGBBH" "#)a! N#BE.3""+il (#! 7). 144!
AGC3(#O1"! (DP6O0H) ! (D) O#! Z3, #EAGC3(#OLAI! (D) 01 AGC3(#OL! (#! "#, 1360 1 1#, -037)#" i1 (D) 0!
S#,0C1. 34 COCK.2 #1! (#! LHOMFOK)B! SABUA"| 06SPBC! 56)4! 7) 164! 0" AGBLRT)#BHO!!
30(C5#0(. 01" 28" 1BHBUeH"1 )1/ />9!"6010116) 1#863"115 . G13#224BHOL! (C*3J0C" 15 . 812#156) 463!
#MC, )13BIN <3073 ,307! (DHOL#! #)M! 601! 06BBC'! 5.4! 24! AWC'3(#OL! (#! 2.1 =CE)UBT)#! #1!
.55.4134004#01(j!. )MI5830, 35 . 24" 1. B304 15-306" 65-37 )4 1411 " 53IL) 4224 ¥ #4l

!

/#1 "601! CJ.26$H#01 7)30cH! 5#5"600.231C"! ()! "#, )8! (#1 2.1 &, -#2, -#! #1! (QMFO#)B!
,-63"3#" (J156)8! 24)8"! , 6BECLH0, #1411 24) 81 J01CEVLI 56)4! 2" | 5EEUITSH" | CL-37)#" I m¥"S15 . g1 241
//7>9I _6)1#" "601 %COCAB2" I g). 164! 6)132"! 601! CIC! $3'! #0! 52. ,#! 56)4! 4C.3"#8! 4"
,60, #81.1360" 1 SHISEABIHAH " 121 "3HII0HE0HLI5 813, 35 . 138! (#"1EL. 1" 1ICOCE. )M¥ ™Il /#2) 3F , 31 B!

)!'$J350, 1% ()8 203485 (5929 #1,8%5 )88 (O %P--501,*)$ ¥ 191 (+)1! _+E! FILU FGFG! m0, ! D-c,Onl! m<+,4/0:)!D0! FG! >9-1 FGFQn!!
=::84knppPPE-,4:-:/: %149, :0EV*0; +p ,0+9 ;0 ;49=>X, FIX9C*-DXFGFGox p8 ; > ; Dal 6HHE!!

THRRY_IM-;-0%1d; -*ell . 15-3*+"8"$D5+§=+) , &IN9*-4LIRO/-DUIFGFF1I5Q5H!8E!!

! 'INERPS&IM+>- ,--/0l12IR<-0,<0118+0-:-. /010:! ;) >+<*9:-0!BL!6 17+)0-§ (] 7+-83+0)>§\ ) =5)$ (] 7+-83+0)§*0+4:D5) !5GF 1 FGGWL! 8E!
5GJIX5FLE!

NI o ;/13)<*0:1, tHOXSQF! &L ; /!FQIV) C*-0*I5JHQE!

!¢ 13+,40-00  3+,4/0:9:V1 _ 9:-+,900  ;jhi=-./0! d33_&e! n0,! D-c,Onl! m<+,4/D:)! DO FG! =>9-1 FGFQni!!
=::84k000:9:4c0,0*9/b ; 0D9\-+0:=- . /0FV*o!

M 13+,40-00  3+,4/0:9::V1 _ 9:-+,900 ;jhi=-./0! d33_&e! n0,! D-c,Onl! m<+,4/D:)! DO FG! =>9- FGFQn!!
=::84k000:9:4c0,0*9/b ; 0D9\-+0:=- . /0FV*o!
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01(3"56°31360! (#"! (600CH#" 13064 . 134#" 141158 137)#" 1" ) QIIDH0 " #Bo2k! (41" ) 4171 %68 (C"15 . 8124
586*#11(#06318%) 241301 (#1" +01-T"#i1. 43"10~GrH!() I/ / >9}!, 60183%) 1360 I(#" | (3BBC&#01" 1, 6)4. 01"
(#! 5#0"CH#il ."*6,3.1360" 1 #11 30"131) 136061 . 1423481 ", 3#013837)#"(1 . JHO(.! (#"! CATO#SBHOL"! #0!
8CJ3604!.) (31360 14C . 28" CH" 141124 4" 1 CL-6 (626 I3 A1) O™ 5., #1584 “#il#1, I7Il!

!

/#"1EL1"1JC0CE. )MISHSBHIIHOLICI . 24BHOL (#1154 ) &A1 24! (#IAC! (#!, 604#8I40 , 1111 (#!
(A#8IH0, #1 (#"1. 43"116530360 " HL1ACBMI60"1 "6, 3. 24" 14115623137 ) 4" 1842 1344101 DHO " W2 (#'!
1-CH. 137)#" 1 #11 01 #0! "31)#8! ,#41.30"1 563011 (DC7)323%841 X2™1 0% %83J)4#011 5. "1 (D.883448! 01 ) 0!
,60"#07) "1 $.3"1 (D)O#! ,#81.30#! $.03Te#! 321 30, .40#01! ) O#! BE&SBH! (#! (C$6,4.13".1360! (!
,60#0") " 5623137 )l 1 <B30! 7)#! 24! (Ch. 1 "63L1 23%8#1 #1! C,2.34CH! DHO" #pW2#! (#'15.813,35. 0L"f!
HNMSH#AL" H1I0B0FHMSHEL" i1 (634#011#0). S6011(3"56"#41(#!,20"!, 60, #51) #224" 1#1130B66 . 136004224
S.1/- G (# IEL 1] COCK. M (8™ #1121, . (81 ("1 (C%. 10!, 60 , #81.1360" 141!, 60183%) 1360 La!!

!
YR 4 170" Y1) <"HH0" #)5"00%3."0" C' 106", (L) S ) zUbh' I (A S+ . <Upid+#

B1063. """ (4" ) 516396 ) , (3131 .) 0. 170" 40" (P'V' S%. 03 10" +HSAU+#0" $K) 5+ (4" "' $™

OUBEH) 50093, "0 (" HE'S) (1< S (S O ] B (0 (LS

D02 SIS G 1 ()™ SC $) 0 0™ C 10, (M1 AL LB O+ g1

S+HOCLONA "8 b+ <(1".%" (200" 0(." 170" , ("OM+H0 §.030)"0" V' 1. "H.™ "¢ Brige™

K3#) 6. J136)" $"0" *+033+H0" P> 3<) "0 A 3G H ) B+ "L (" 5+ (0 S0 b (SHI+HO'V"

P)*+H$. " (P $"<UHS"0" SKI(SUI+# , (3 1(3" O+4L" S6370" V' 2HOUR(C"." (& TSI (. 8

5= 6" S . " '10" . ) SIh<UHI+HO'V ) $I6™ " (' I+ 1'$ " OBH#=/0""$"0". )0 (Li%40'300 (0"

$ O S+HO (LI, (3008 " <30°C'IKU | SATATUMIS %0 1" <" #1043, " $K) 2961 (Ua-+#'$""0"

5=+3P'053" #1343, ("'0™4'E"5=#+1+63, ("08°O"
! !

S.152. 1#B68S#1#01 3J041 6838410116 *12. 156" *3U33IC! (#! (60048 60! . 4315 . 412#1%3.3"1 (#!
46141 #1) (#! ,6BHOL.3H"! 01 58656 (#! ,-.,)0! (#'! (3BBC&HOL™! ,—. 013481 S630! (DVIg#! )O!
#)5-C3 Bl 2.1 36CL-37)#! #°11) 0! , - . OL3#8! 30185530 . W2 /6Bl 2”1 #0240 241 (Cp. 1"
"D. ) 16FECICOTEA010! "#16C5237) #OLALIB) O K O#ISA6%ICS . 137 )1 , #014. 2#1320) " 8t 124 " 311411 " #811
(#1832, 60() , 1) &101D#0" #BU2s (#1 (C. 1" 1l |9 ) #21B60 (#146) 260°F06) " 156)&! (5 . 30! 11md(

)!*!3+,40-D!3+,4/D:9:-V!_9:-+,QD! ;Jhi=-_/01d33__ &el§_1$*7108)$()-$"618-SE" , "015b%m0, !0-c, Onl!m<+,4/0:) 100! FG! >9-I FGFQn!!
=::84k000:9:4c0,0*9/b ; 009\-+0:=-. /0EV*089c04009X<=9*:0X ; 04X0:9:4Xc0,0*9/b!!
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(ND)OHI5 . 4101241586065 548" 60042130" )BB#123(CH! (D) O#13(HOL3LC! , 624, 134#1j106) "2
,316+#0" 188 ON.3" I "IIND. ) 16415 . 810120 . B34S . 136013014486.) . 134#1B.311 () 156) 463! (" J3H#L! (#12. ]
462601C!, 6224, 134#1 (#"156" 1) 2.1"II!

!

S.1,60"131)13601(D) 0L/ 6SB31C!, 316+#01" 1) 01" #, 60(16) 1321/ #LIC, - . 013260 18454C " #01 . 138!
(#12.1565)2. 13601JCOCK. 24! (600#101463%1241860 , 136004 BHOL (#'15. 42HBHOL" L, 316+#0" IIX5H#ESBHL!
Y#015830, 354Y! (#18.%837) 48! ()1, 655 08! ()| 563137 )#I#0! (#-68"1 (#116) 1140 C2#, 164 20! S#!
1863"3TSH#16) 132!, 684#"560 (1012 16C. 23" . 13601 (0. ) (313601 -CIC6.ITO#"17) .0 (1281 7) . 183TB#16) 132!
,60, #A0#1 241 S5 320 J#1 1#4831663. 2! 683 . 03" C15..812#"19"5 ., #"1EL-37)#" | (#! - CBHM360! = CJ360. )M!
8919 2 7"(1/#1"601!j ! r | GICACO#SBH01"168J . 03" C" 1#014CI3601#1! Gl sss!5.813,35. 01" 1 54T" ! (#!
rss!sssl43" )6 ) 037 ) 4" 1" )&I2H "SI0 IHOHII#L ts! ssS!5 . 813,35 01"17) 31601156 " 1C15ET" | (#A}!
sss!, 60163%)1360" | (6011 DHO #SBWaH! . 16#, )3t t! sss!4614"1IGY 1.) (313601 (D."*6,3.1360"!
(# "6,3C1C"! *.4.0W') (# JL.O(H"! 3013160 (# JE6)5H#'! (# ,6)4.01"1 (# 5#O'CH
5-36"65-37)#"16) GABIHOMIME DAL, ,C*1"6) 1LY 221 ()1 "303" 1Te#H (#12..1; . 0ICEI24"19 - 9 = 160!
56)816%¢, 138! (#18. 4683" #4121 (CAHI655#BHO1 (D) O#!, )20 &8 (HDCL-37)#IKO" 1.0, #16#" 560" . 2!
(#12. 1 4CB2HMIB0! %36C1-37) 4! (#120C4.2) . 13601 (#'! 552, .1360" | (#12. 8, ~#8, ~#1 241 / />O1 4"
,-.8JC! (#! 168J.03".1360! (#'! EL.1"! JCOCE.IM! (#! 2.1 %36CI-37)#! S#'! 1-CS.137)#"! 601!
"#IBHOICH"| #0 OH)B" , . OLHE" ol ,H0)2H"1 "6) , —#"| #11 &, ~#, —#1 ") &) DEBYE+600 #M. BHO"!
JCOCI37)#"! #11 SC(#,30#! JCOBSIT)# (60! #1! 16.0"52.01.1360"! (D68J.0#"H! 0#)86" 340, #"1!
(600CH" 111" . OLCIB0MIBIHO, #1.413B3, SH2HH1186%613" . 13605!" . OICI#1IH0A%600#BHOLIE6 , 4C . 1360!
#11"6,3C1CHI5A3" #1401, - . §JA (#12. 1830! (#1434

!

>6160"17)#!, #11# (HR03TE#I1-CS . 137)#10". 1B30. 24 BHOLIS . *ICICIG#1#0)#1 (. 0" HI5E6H#1! (#!
26311 922418311 DBYH1! HO! "#514B%eH! rsrri! (0)0#!,60")2L.1360!30(C5HO( . OL# 56)41 2. 7) #2241 24!
/7>9! 10 (). 43" GEH 111" #" 6, 655 . 0( . 136011 SHIAGC"3(HOL (#12.! = C5) %37 )#1 .1 .30"3!

MY ZS&HS " PITHIZIZ-+F0, , 0:)10:1408%)40, :9:+, 139, 4109180, 4)018+D-1-. /01 019, , 9=1#+0, :IBI#3*+303E+)$)85-3%+"8" 11
Q5dFel!5JJJUBEISWIK5IGO, ID-, Onlim<+, 4/0:)DO!FG!>9-IFGFQnl!=::84k00 ; +-E+*Co5GEWFGF0GGS5 1 559*!

Mg /-,2018BE&SIA/HDj0, 40>\D0!; /1:0%-:+-*0N*9 , U9-4E!

M9134 40013+, 4/0:0: V1 9:+, 901 s jhi=-. /01433 &ellP=+-SF2Y5$63, S01C56:3, $(5I6:3&+8"5+3, -5081845, 18+3 , 108(]"87:D5)$g8018
0"=t-43,% ()% 918 934 ()§ C+3"87+D5)$ 2GFy:?GFY1! m0,! D-c,Ont! m<+,4/0:)! 00! FG! >9-1 FGFQnl! 8E51GE ! =::84knpppi<<, 0X
0:=-. /0EV*04-:040; 0V9/D:0V-D040F GF5XGF09C-4w5SF IwCVES ; 1!

Vi34, 40013+, 4/0:9: V1 9:+, 901 5 jhi=-. /01033 _ &ellP=+-$F@Y% 1 5)-8:3, -§"674D5)-$0)0181=)~$1508-+8518+3, S ()8l , § ()$=+) 8
1583,3&+)$ )8 -39+(2048"1! m0, ! D-c, Onl! m<+,4/0:)! DO! FG! >9-1 FGFQn! =::84koopp pE<<, 0X0:=- . /0FV*04-:040; 0V9/D:0V-D04FGFFX
GJwH#C-47FG5Q) 7FG&,10/b7FG7 307 #J:=-. /047 FG*009:-V4 7 FGI/b 7 FG4-:/9:-+ ,4 7FG ;07 FCV-, 7FG;07FGC-07FGX7F
G9/:+,+=>-07FG0: 7FG4+D-;9%: 7307 #Jt8; V!
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.0060,C! " .1462601C! (#! 2CIBCLAR! " Y& 241 "Y1 #O! rsrtil S. 1 43¢ #112.1 6611 0#1 * ) 4. 3401 VIg#!
(3, ICH HOIBVSHIHSSE )1 )MISVSH" 3 MI!

!

A2)E3#224" 1 #11 ~CICRBITO#"1 601! CIC! 2#°! , 60183%) 13601 56)a! 241 546441 (#12631a! 43" (!
/60" #321(DEL. 1¥01. 43 IGrH! () 1/ />9""11§.. 556811 (#1D<JHO, #1 (HU36 BC(#, J0#H 431 (#12. 1P . ) 1!
<)16831C! (#1" . 01C! (#12.1 /65533601 0. 1360 . 21 (#1 20308685 . 137)#IHL! (41 2306441 18/ >XS P81
#1,1SDCL) (#1 (03B5.. , 1¥41() 1] 6) A#A0#BHOLIGH , #O" #IDHO H#BUH (#'1 ., 1#)4"130" 131) 13600#2" 141!
68J.03"$#"1.) (313600C"1.30"317)#126) 4", 60143%) 1360 18/60 " #32! (DEL. 1441/ 60 #3 (#12.1/ .3"*#!
0.1360.281(D."")4.0,#1%.2. (3#i1K036010.1360. 21 (#'1, 3" #"1("."")4.0, #15..2. (31 O, 60" 32!
(0. ($B303"16. 1360 (#12.1/ .3 #1 , #O1. 28 (#12. 1" ") 1) . 231CI"6, 3. 241 . JG3, G2, Il
!

N)!,QIC! ()!A. &265#01§12.1730J)2.831C! (#12. 1BC1-6 (4 "D#" 1114 31415 812.1, 60" 131) 360!
() OHI/65B3" "360!"5C, 3. 281, - . LICHIC#M . BIOHLHISLE+H1 (#1632 138101 I36CL-37) #4156 ) 4!
L=, ORI ('L GOM!, - . SUes" I N#1 S5) 2035241 ) (31360° 16011 C1C! , 60 ()38 12l 303164711 *6, 3CIC"
4.0l -HE, -#)8") #1I )0MAHEIL. %4 87,350, #"1 BEO(. BHOL. 24! , 250374 -)S.30#"! 4Ll
'6,3. 2420106, 0" 1CB630" H14#54C #01. 01" (D. " "6, 3. 1360 1! (#!, 622# , 138" 118#0B. 01713 ") "1 (#12.!
ATt< #1 (2.0 JA<! OF 0CIE.0J48! ., T"! IM! 683J304#"0! | B.B30#"! -665.4#01. 24" 1 #
$6065.4#01. 24" 11S 1" .0BI56)4!_6)"18S""A_%1<23.0,#1Z31. #i1J66) 5#! (DIOLCAVL"iIA1, 0SB . 3"
CJ.24BHOL 24! /604321 0.1360.20 (#! DL&(EH (#'! ""C(#,30" 8/>L" 2%l <, . (CHH! (#!

134 ,40-D1; jh:9:11#440=>\D)0!c) , )*MO0!RO<: -+, 14+<-9D0!R0O<: -+, 1; 01Dj-, :)*-0/*!__1t!IQIWEIIQUIR)9, <0!; /'5H!i/-D00: IFG5ILI#C-4!
4/%1/ ,18*+i0:1; 0D+-F009:-VIIDIN-+):=-. /0! ZBRR# F5I5WF55 " 10, 0-c, Onlin<+,4/0:) DOIFG!>9-IFGFQn!!=::84kop p pE<+, 40-DX
0:9:EV*09C-4X<+,4/0:9:-V4o; 0%, -0*4X9C-4X*0 , ; /409/%Xc+/C0*,0=>0, :09C-4X4/*X/ , X8*+i0:X ; OXD+-X*0D9:-VX9XDIX\-+0:=-. /0!

M3+ L 40-D13+,4/0:9:-V1_9:-+,90!; jh:=-./01033__ &el!P=+-§F?Y>§63,80:C58+3, (556 3&+8"5*3, -598184$, 18+:3, 195(] "87+D5)$g$91$
0"=t-+3,§ (O$ 91$ 93 ()§ C+3"87+D5)$ ?GFy:?GFY! n0,! D-c,Onl! m<+,4/0:)! 00! FG! >9-! FGFQnl$ ! =:84knpppE<<,0X
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(3"56" #0126 ."*6,3.1360" 1 7) 312" 18454C " #OL401! " 6011 SEI0(&41B. , #10! , #)M! (601! (3°56" 401124
J46)5#" 1" 5331 42" 1562313 C"1l!

!

- CAHRI0H! ™" .1-38) 156" #1241 , . (&1 6CB2ENIB! ("1 5004101 44038 al j1 g)#I5HO"#8) (#1 , #1LH#!
B6%3" 136001 7)3I5#) 11 ")A5EH0 (& (.0"12#! , GOLAMI#IBE. ON.3"12.0, | IIm™#)1 001#8B#18! ()1 T 4.0 (F
8909301 (#IRE.0, #1P b1 dI68"3. 1 () = . U%6301 " ™3, - . C21<CB) 2.+ (HIZ'EAVT ) #I Ataa#! (DLEOHL. "}l
§#'560" .962#1 ()1J86) 5# (#118. 4. 31 ") 812 1636CL-37 ) # (#12. |/ 60BCRHO, #1 (4" 1CAVT)#" | (#IRE. O, #!
O! A."1#)8 R&.0N63"! /2.4.3%62+1! AGC™3(#0L! (# 2.! RC(CE.1360! 54614#"1.01#! (#! R&.0, 41 1 (!
ALC"3(#01I5 . £301CE3B! ()1 /60" #3210. 1360.21()!, ) 2H#1B) ") 2% . OIN . 2321 1 6)%. e#) &HS1811 ()1 Z3, #F
54C3(#01! ()! /60" #2188.0\.3"1 ()1, ) 2141 $) ") 2. 08 <06) .&! ClYVek , -1 24" | 44#56C #01. 01" ! (#"!
2!, 60B#" "3600#2"1 601! CIC! 06BUEAIMI O1VIgH! .) (313600C"15.812.1 /65$3" *360! *5C, 3.24! ()!

! I[+/C0*,0=0,:! V*9,U9-41! 15])-8:*)$ D5)§ 91§ 91r=8"$K$ m0,! D-c,Onl! m<+,4/0:)! 00! FG! =>9-1 FGFQni!
=::84koppptct+/C0*,0=>0, :EV*0. /X04:X<0X. /0XD9XD9-<-:0!

))%!] #PY%&SIR)CO*-, 01121 ] +\-D-49:-+,4*0D-c-0/40410:'h:9:4!c) , )*9/b!; 0D9N\-+):=- . /0IBLI#, , /9-*0!; 0yh<+00!8*9:-_ /0!; 04!
=9/:041):/ ;041 d&NY &el! RO<:-+,! ;04! 4<-0,<04! *00-c-0/404! 5FW! i Q5! i/-000:! FGFG!n0, ! D-c, Onl! m<+,4/0:)1D0! 5F! i/-000:! FGFFnl!
=::84k00 ; +-E+*Cc05GE6GGG94*EQ6 I H!!

NG 1 18940,:10,19/ 5+, B
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A Q2HSBHOLI SH" 1 4#54C"#01. 01" ("1, 6)4. 011 5-326"65-37)#"1601! CJ . 2#SB#O011 CICI #0140() "1 5. !
2. (3H/6B B3 "I60M1S . 156C"HO , #1(#1 (BBCLHOTH "16%C (340, #'15 . \60037 ) 4", 6018#%.2.0, #4.. 31!
HOH (B 1G#58CH01. 01" (#1136 0("1, ) 21" U 12DB83T30#! , 60" 131) CHIH016556 313601 . JMIE#23I360" !
2.14.0, FB. \6OOHE3H! , 60" 3(Te# 7)#1 j12.12.h, 31C1#11) O1#0" #B%2#! (#15630, 354" 1B (3T #1 )3
BH56"#1M) 15035 . 11 (#12. 1239HRIC! (#1, 60" , 340, #I1O2#100#" 11031 ) 0% .44, B0LE#I24" 184233360 1!
031) O#IE#23J360!, 343 M IIE (3BICH(T"IG | G | O O(#I5 . 13#136z, #1. )MI™ , 340, #* W1l YMI" . 4.01"}!
24" 16%C (340, #"160118. 311, 60"#0") "IHOIB. 4#) &1 (H106) A#41) &4 (#12. 1A" " <I56)&116) 1|11

!

S.IRC(CE.1360!RE. ON.3"#! (#1DLA(EH# " * .\60037)#! " "ML XO1#20 . 1360 . 2! (3" 56 "#1 (D) O#!
/6553”3601 (HUIBCL-37 ) #301HE0HIN 1S . IRE. 0, FS . \6OOHIHILI5Y) *15 413, ) 3Te#BHOL# ] 6.0 (!
L§3#O1! (#1RE. 0, #1"60112. 4J#BHOLI5. * " C"1012. 156" 1C31C! -3 16837 ) #1#014..3" 60! (#12D. BBG 0L BHOL!
LA VDEJBH L 1-6237)# Y8121 7) 4 13601 (#12.12.b, 310G <! | O18. 3601 24", )21 16#23IH) Ml
BOLIB. 31140 #SBU2H!, 60"#0") ", BOLEHNHIEE 11 (#6362 . 13BION. KIBC1-37)#IL/ 4" | (#R03H8" 1" #1" 601!
B6%R3"C"1, 601N A" " <I56)816) 124" 1(3.J06"13, "IICOCIT Y4 D, , , T IMIBEIII0H" 1, 2" !
601! C1C1 24" 15630, 35 . 24" 16, #"1 (06556 *31360! #1! 601! (C526+C! (30, 6B BH0")E. 2" B6+#0"! (#
,655)03, .1360! #1! (#1 5#4")."360! 8, . $5.J0#"1 5)%23,31. 364" ! ,6)84348") . IM! 5. 82HSBHOL. 36!
$.03B#"1.1360"1301#8438-L 8L, IPNR30 . 24BHOL, #11 . BIOHBHOL (CHBOLAITYDRH 1156 * 2#156) 8!
"1 8. O(#" 164230360 1 S6061-C3" 14! (#17D) 034141 (#1™D. 234811 S . 1636CL-37 ) #14112. 184586 (), 360!
)5 308! "HSBUHOLIB. 4! , 60AHRIHL 24", 6B%. 1" 15623137 )#" HUGHRIM)MI_6) 14863711 ; CAHAIOH!
"" 1-3#)106)"18. 55#2#1) 015 . 413, )2.43" Blal!

!
9"01(:"( 5S04/~ "H/$O( A51/4&( +&( 1"( d( H$AA/LLISO( Ak2/@" &( &H( LS5/ARA( \)( 1A+ TA&( 2(
1, $55""1/$0( +&1( ALHL( TAOAI" " 3)( "' GA+AI"H/SO( #ISH&L1" O4&( +&( g 058( Y ; gZ( 18(+A5:" 1&(d|(

M1 g1 -dho+, 13- VH*>0:+, 1;01091<+, V)*0, <O! ; 0418*)4- ;0. :414/1DQI¥)C-d-+ , 15 O1DQID-+-1#0D9:-CO! H1DOIN-+):=- . /018*+<0; 0! I!
D91:9\D0!*+, ;01; 041+\) ;-0,<04!>9U+, ,-. /04 EIN94<9D! _0C0/1!8*)4-;0,:1;009!3+>>-44-+,1,9:-+,900!; 0149, :)!8/\D-. /0!0:!
;00\-+):=-./01; /1 [*9, ;12*-0,:1 ;01 T*9, <011 0:1  EIP=-0*F1 9c*9, cOll <+, 40-000*I(1  E1&;+/9*; 1 YON*Q, :11 [*9, ;1 ] 9N:*0! ; 019!
[*9, ;0! " +c0! ] -b:0! ;0! T*9, <01 | =0!3=*-4:-9, 01 (-0, , 01l [*9, ;I J 90:*019; i+-, :1<=9*C)! ; 0419W9-*04!0b:)*-0/*041!8%)4-;0,:0!
;000j944+<-9:-+, 121" "-+):=-_/010:! *-\0*:)!B1!0:! ] >0' hD-40! ZC9*:X" "9*9::01! <+, 40-000*1(! | =0! 7 9*-0X309/ ; 0! SO0*CON9X" " +/bl!
[*9,;0] 9N:*0440!;0!D9![*9, ;0!'+cO!T)>-,-,O!;O!T*9,<Ol!] >013+*-, ,0IM*04<=0*!" 0, +-*IC-<0X8*)4-;0,:0!; 009 )< +>>-44-+, |
; 04IM*+-:41; 04IT0>>04'C|] EIN-0*+0X ] 9*-0k#; 9=11[*9, ; ] 9N:*0!; 009! [*9, ; 0" +c0!; 0IT*9, <01 FN09, X19< . /04~9=>\*+pda-I!
0!/ 9, ;P 9N:+010:1 P FIA09, XN-040IN9/D-9<118*)4-5 0, :1 ;0109! <+=>=>-44-+, 1+\) ;-0, :-0000! ; j):=-. /0¢! | =0! (-C-9,0!
(-009::0118*0=>-0*IC-<0X8*)4-; 0, :!; ODj##44+<-9:-+ , IN=-D+4+8=- /0|T*9 U9-40!" 0IM*+-:1Y />9-,10:7] E|[0+*CO4V‘/ ,0%118%)4-;0,:!
;0091 +>>-44-+ , I\-+):=-. /0!; 0!19+V: IFGSL'I'9+V IFG5H1!8) ; +84F<=-9:*01!9,<-0, |0b8*04'9/8*04| 0!091<+/*1;j9880D! ; j#-bX0, X
N*+C0 <01!9,<-0,10080*:!19c*))! 2!<+/*! ;01 <9449:-+, IBE! #440>\D)0! _9:-+,9001! 63&;8)$0) , (58 ¥ +--+3,§ (]+,1130&18+3,$ ()$91$
63,170),%)5 O-$;0"-+(),8-§ -508 915 0" =+-+3,$ () 919 93+5 0)918+=)$ g§ 918 cia* §7+D5)! 10, ! b-c, Ont! n<+,4/0:)! 00! FG! >9-1 FGFQn1!
=::84k0p P PEY440=>\D00X,, 9:-+, 9D0EV*0; F, 05 T0<+>8:04%*0 , ; /40\-+0:=-_ /0005 1 \-+0:=-. /05W5HG5Jw<+=>8:0%*0, ; /!
))*!YS"R3Y!"O9,XN:-D-880E!2!T*9,<X>9U+, ,0%-010:109z<-:)IBUIP ; ON-: () &1+, LICHEI6HL! V1T, +E161IFG5HII8EI6GXBFE!!
)" §143"§74D5)8S+-8)-$S03- ;) X84=) - 113+, V++>1& 5 i+, 11 " O4IN*044041 ] U+, , - . /O4LIFG5 1 1I55FISE!
F 4 = QIN-OROKE, 3 *)EI21 " 018+-3 41 ; 0ID=-4:+-*0KI00! [*9, ;1Z*-0, :1;01T*9, <010:109! . /04:-+, 13 0109109z<-:) | dSHEHXSIG I elBL!
6+8"-1ICHE! I FL!, +E!611FG5FLISEIFWE!
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LAH/58048(2(:,$" 881K 1&(+E(:,D> 5 (\(4"/1(1$" :/TO&(+,84~:A(0 " &(dl(:, S#/O/$O(+8L(#1 SH&1K" Ok
SLHHIBL(H 1 TAGN(L" 1(:" (0" &1W/SO(+8(:,$"B&IH" 18(+8(:,D> ; (&4(O&(HI SHSLE(H 1 (+&(HSLM/SO(
"0"'0/A&(P(QA+AT /SO BH&LH O48(+&(Q 1" 05&)(cI(NOKEIH&: "/ SOL(#I SH&LK OHEL(L™ 1(:, " 11/14"05&(
ANH5":8(2(:" (IS5 A /SO (78LE HSOHS ™ 1 41/ S5(1

!

JIN3ABEN60" 1AImH*((C,2.4. 31 ] #6841 /2CHHO, #.) HOIGHS 1(.0"1" . 1562313741442, 13441
0IDEJB"#!,60()3".011012.1263! (#1C5. 4. 1360 1HOI GHS HI! * * .2J4C1 2D %86 . 1360! ()1 /60 , 6&( . Li!
2#"1E1.1"1JCOCE. JMI (#12. 136C1-37)#11&. ()3"#OL) 0! (3468, #il (#152) "1 (# (FOMF , #01"1 . 0" 610 , 66!
(3833, 3241 S#*1 ) (31360 1 ICB63I0H0L! (#"1868S#" | (#!56) 463" 141! (#"1S5.47)#"! (D) O#106) 442241
BACTHO, #1343 (#') ,)2#") S4RI)MII SDIB568L. 01! B6%B" 13601 (#°! ,)2AHH (# )8!
GH5EC HOL. 01" (#"1.""6,3. 138" 1#112.152. . #17)3124) 4! .1CIC! (600CH! 5.1 2030 131) 136014112, 544" "#!
5#0(.010. 15C43"36010CI3"2. 134#130 () 3L2. 10 . 13601 (#12D. "+ BCLE3HI(#"156) 463" HO12#"1(C 330 01!
, 6B (HIACHL. Yo" |, BOLEHFS6) 463" 1. )" #30! (#* 1 (Ch. 1" (HI36C1-37 )il
!

- #2601 /C230#! 1CA.) (111 A-335541 AGRIHAS! , #11 ! . ,1343" SHIUIBCL-37 )4 "1 (181 (#12. !
16) 1#I54#BITE#1263 (HII6CL-37)# (HIGHH 1#11321B) 1130140 C#OLISB3" 1015868311268" ("1 (Clh. 1" 1!
$.0%B#"1.1360"! , 601641 2.1 2631 56)4! 24! **.43. J#! 56)4! 16) "Il <3073l ; CA#I0H! " .1-3#)! .BRI0H!
$I0)13#) "#BHO1 06164 5506, -#15.81 20CL) (# (#'1CH61360°1#0! ,-63"3"". 01! (DC467)#4! )0 j!
8-C16837)#! (# 2D.OM3CIC! mil 7)3! 44046341 01 )0! "#013BHOL! 5#4 . 0#01! #1! (388) ! (0307)3CL) (H!
(030" C, )E3LCIN. 15#) 8164046+ . 01152) 1Q1101) O#IC 6 136 01864141 (4 . O112. 1583" #1(#!, 60" , 340, #1(D) 0!
(. OJHIM*41190130" 1. )&. 010 01 (Clh. 111435 . &131#18" 6, 3CIC! , 343415623137 )" HLIG#3I360 2 EL. 11" #1
)" 130 )L EHBIH)MUAL 3044 1311 DH5 ., #1 (4 DI01BBH! 5. 81 241 %3656) 463! #112. 194365623137 ) #!
A& 2THSHOL! 24 GHBIHOM! "DIOAILH! 5E6IEH" "34#BHOL (.0 281 (Ch.11 5)%23, 1 24" (3BBCLHOLH"!
"18. 14130 131) 36002 " | (#12.1(CH6 , 4. 131#1 5-Ta#" | (#12D. 55 . 4432 (OEL. 11

))$!] #PYH&SIR)CO*-, 0112 ] +\-0-49:-+, 41*0D-c-0/40410:'h:9:4Ic) , )*9/b!; 0DIN-+):=-_ /0'BII#, , /9-*0!; 01yh<+00!8*9:- . /0! ; 04!
=9/:041):/;041d&NY &el!RO<:-+, ! ;041 4<-0 , <041 *0D-c-0/404! SFW1! FGFGL! 8Fl 656X656F! 10 , 1D-C , Ont! <+, 4/0:)!00! 5F!i/-000:! FGFFni!!
=::84kooi+/* , 904E+80,0; -2+, E+*C094*0Q6 1 H!!

e, 137 & & 3&#S![0++c041ll.]P5030)1112+=30a3 , -$EIF51i/-000:153G61m0 , D-C, Onlin<+ , 4/0:) DOIFGH!
>0-IFGFQ!In1!=::84koocI-<9E\ , VEV*09*ako5F56H0NS: LaWF J5LF=oV5E-:0=>F2++> 1!

)*'!(#_M&_"SRRSY&!$+\0*:E! 2, *+; /<-+,1BU- | (#_M&_""SRR3Y&!$+\0*:112)$§/)30E)-§69)&) ,*)155g$J1*D5)-$
67+01*§1%"8185 )88 91§ ;018:D5)$ ()$91$ - 34§ (O§ #;1018:3,11 (-000,0/CO! ;A< k! N/\D-<9:-+,4! ;0! Djh,4:-:/:1 ;0! $0<=0*<=04!
Y-4:+*-./041; /'R08:0, :*-+, LIFGGH!!88EIQX551!m0 , 1D-C , OntIm<+, 4/0:) D0!FG!>9-IFGFQnl!=::8koo\++a4t+80, 0 ; -:-+ , E+*Co-*=-4oQWQ!!
! I""h$#SMI3)D-, 0UINZSPH&PBIIN=-0-880!d; -*te! " 0418*) >-<04!; 009! >+\-D-49:-+ ,EIN9*-4L  RY IIFG5 IE!I88EIF5X1QLIn0 , ID-c , Onl!
m<+,4/0:)D0IFG!>9-IFGFQnl!=::8koo\++a4t+80,0; -:-+, E+*C00 ; -:-+,4>4=05GJ6Q!

)*%!] #PYH&SIR)CO*-, 0112ING*+0041<9:=+0- . /0410: %) C-4-+,1; 0410+-41 ; ON\-+) :=- . /0KI¥)<-:414/*D9IN | #!IBLI-, 1" Z_ &PIM+*-4{!
0:119%11S03*0" 18+3, $)86+ & 1E+, 1+0)-$*3%9) *8+I-$h0+*8+3 , -$&BE7)-$)850) ;0" -) , 818+3, -§()$91$S ¥ PEIN9*-411%,0;!h;-:-+, 4IFGF5118E!
55QX5F61m0, 0-c, Onlin<+,4/D:) 1D0!FG!>9-IFGFQnl!=::8koo\ ++a4E+80, 0; -:-+ , E+*Co-, 0 ; 05WF 1 6!
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SH'IA#BACHOL.01" (#°1, ) 214" 16011 . 55681C! 26) 8! , 60183%) 136001 32" 6011 #)1 206, , . *360! (#!
SR#0(8#12.15. 8621 #1 (# (3BB) "#8126)8"1 (3", 6)4" 141! 6530360" | "SR HH"L !, n)& BVBH! (#'!
30"131)1360"0 ), N)& BVBH! (#° I BH)M! (#156)46%4! )1, N BVBH (#12.1 - C5)%2B7)#Il /#11H#!
ACBHM360100. 15.. " 146, . 1360I0WHSBHIEHIEOY, ) "#17)#27)#16530360!7)D321" 6315101, #0" ) #412. 15 4624
7)DH2H " 63115-306"65-37)#16)11-C626037)#i! , #2.1"#4.311 . 0180637 #! . 44,12.10 . D) BVB#! (#!
2.12.b,31CH, #2#17)31j 104" 115 " 1) 0#1653036015 . 45531 (*. ) 184" 15 . 3" 12. 123%#41C! (‘0! . 4634 ) O#I1 922441
0%"115. "1)0#1, 6043, 1360!%..3" 12415630, 35#17) 312" 1 . ) 1683" #116) 141" 6) " 16C" #edt! () Ve 5#, 1) (#!
DB&(&#! 5)%23, ! M _6)1#863")1 06) "1 0#1 56) 460" 0CIBIH! 24! 14$5"! ,60"C7)40L! ., ,64(C! 0!
DHOHSBUAM! (#'1 )2 #11 (#') .""6,3.1360"! 56213, 6FE#IM) "#'! ,6013%) .01 303! )M!
ACB2HMIB0" | (#1U36CL-37 ) #1101 #71263"11>6) "1 (C"3J060" !, HLIHIEC. 31C! , 6B B#! ) O#14CA3L . oI HF
"53831) .23" . 13601 ()! 563137)#! #11 (# "#'130"131) 1360”1 SDI0B)#0, #! (! &#23I3)M! 0D. ! 56)41. 01!
3" #TC) BV LG #2241 DR 3B524BHOL 16.0"BBASCH! OF 18. 448" (4" $6(.3IC"! A1l
BC1-6(626J34"130C (314" I XOHHEE6. IHA! 2" 1 238 M! (DHMSEA" *360! () 1 GHBIH)MI (41 ,86+.0, #" 11 (#!
2#)§" 1301HEA#01360"1(.0"12.1,60"18) , 13601 (#"1263" 1" 1154C., )Ml
!

134017)#1(.0"12.!,60130)31C! (#12.14C462) 1360! (#1G | hHil2#!5#) 521" #6311 )%" 131) C1O12. !
06%24""#1 #1131 3044131 281 (C%.1! 5623137)#1! 06)"! O#! 56)460"! 7)#! ,60"1. 14811 0! 1§. 448" 2.1
U36C1-37) 4. 16# , 60" 131)136017) . "3101D3 (#0137 )#1(D) O#1(C2CE. 136 0018414 (31" 168 (&#" ADEL. 13
DHIRHRIBIMIEL. "6, 3CICHL/#II52. , #1(B00CH! . IM!, )28 1(.0"120C2. %6%. 13601 (#12. 1263130 1HE86.I#!
2.10. D& BVBH (H1D683H0L. 1360IC1-37)#146)2) 15 . Q124158641 (H126311241 (C%. 1! (CH6 , &. 137) il

!

QO0!#BB#1A!, 60" 13) CHI (#1,30714#58C #01. 01" (#15630, 35.. 24" 1B. B2 15-326 " 65-37) #" 141!
"SI (4, HBHOL 06BBC"! 5.81 241 /-#8! (# DEL. 181 24! //>9! O# OCIBIH 5.1 241 8.31)
HBIH)MINBIBVSHIL . ) IA . QHBHOL! (FI06SIHAIMICI) 104, ., ~#OUI5 . "12#)8",46+.0, #"§124) 4"
.55.8140.0,4"1 O (#'1 ,655)0.)IC"! GH3I#) "#'! 6)! 24)8! SL6MBUC! 44,1 2#°! .*"6,3.1360"!
562313, 6FEHBI3) "#"119018#116. 05 . 440, #1 (#12D. , 136015) %237 )#1#11" 53431) . 23" . 1360! (#" 1860, 1360"!
5.826BHOL. 364" ) 24" BAGOLITEH"! "#! %e6)32H0IN >6)"! O#! "13J%5.13°60"! 5.1 24" ,46+.0, 4"
5#4"600#24" ! (#') G#56C"HOL.01"! (#! 2.1 0.13608! C2)"! (C$6,8.137)#BHOU! /#! T)#! 06)"!
7)#"1360060" ! #*11 D3B54CI0. 1360! (34#, 1 ! &48IHOM! (.0™12.1,60"18) ,1360! (#'1 5623137 )#"!

»*( 1[+/C0*,0=0,:! V*9,U9-41! E5])-8:*)$ D5)$ 91 91r*+§"sk§ m0,! D-c,Onl! m<+,4/0:)! DO! FG! =>9-1 FGFQnl!
=::84koppptc+/C0*,0=>0, :Ev*0. /X04:X<0X. /0XD9XD9-<-:0!
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30(343O)HOA" (') H5ECHOL.01" 5EB1T)H 1 5)3"! (#! J66) 54" 5623137 )#" ! (T*1 268" 7)#! 2#)4"!
56°31360" K456 " #OLIFI6BB3, 3H22#BHOLF" )&, H)MIO) BHBIFIML )Y, N)AIGH BHMIGHR. | - C5) %237 )#il!
!
<064"17)#12. 1A "<I56)4116) 14" IC1. 31154C"#OICH! , 6BB#12. 1#" ) 41”6, 3CL. 241 () 1564 B34
7)307)#00.11 ** ., 4608 24! ARC"3(H#OL! (#12.1 = C5)%2A7)#! (C,2.8.311 268" (#12.! /6OBCHHO, #! (#"!
EAV7)#" | (#RE.0, #14#0!rsGhlall!
!
LA (0 (20 353 5 043, T +H0"I6H (- #+ (0 %2+H0-" 2+(0" & <43 1.%2)-" 10"
05"%43, ("0 $™ 5=th, (" :+.$>" SE' 03 #+(0" IKOA2+H0" 49630 5K0R" O%H0" $+ (&, (" #+ (0" *%. 496" +#0"
SH(0)<"# 1" 0 B HE , (1 14 . TOWBL30™ 6 IKWAYHE 0K 08'% 2 0<)-"8" , (K3L'#+ (0" 3+ .
Cr2+(0B+< < TS 1 ) X0, T8 P SR, 110" (HO'HK 08 0" S (" 1" 0% (8. 0-""4 D"
SHH03G/ ", (" 106" LU\S3R)" #K06 5™ BBHE" <4 <" *+ (" GHEBIBHE $ BT 1 0% (T U (A< S
B T HSTS) SIS 0 0+53) ) 016 805 ), (e (. RS O B+ 53+ BT 0 )

SH'IEL.1"1JCOCE. YMILI2E"1(Clh. 1" 15 . G2HSBHOL . 36" 162 138" 1. ) IS6*411 (#1263 (H1U36C1-37) #!
320)" 16401, #"15.&. (BMA" | #0164 (C6, 4. 13411 "C5.4.1360! #1! 06) 44 . JM! 840" | #0184 DEL. 11 #1! 241
BRIHOM HEN 1 S| 3 #0! ., 1360 ()! J! #0! SVBH! HB5"! m! 54C 3(HOL342 0! DHPBELHA0
~CICIHOOH 1ICSE3I0H (#' 164, 60830)4. 1360" | (#12.152. , #1 (600CHI012. 15 46241 SR #2AH1! (4"
06) 4424 B6EBH" | (H1IDI01CIE. 1360! (#° 130" 131) 1360 16#23I3#) "# I/ HLHIHO (.0, #1014 53831 . 23" #a!
JHI563137)#IH1I0IECS) %23, . 03 HRIHIEHBIH)MIB0LHLL6. 412 15686 "31C! (4" 1B460L3TEA" 1HOLE#12. b, 31CIA1!
"53831) . 31CI!

!

>6)"18.3"60"! *6)#8! 0! 2.1 (CH6,8. 13 )0 *#)! 56)8! H7)42 "1 §TIH"! "#! 168 (#OL!
"DI0LHESETIHOLIAL!"D. 5544004011 . ) IB)&IALI0ISH" ) &#IIN . 4. 01. J#! , #'1, 60837)4. 1360 13014846 J#O1!
MPB54CI0.1360! (#'1 30"131)1360°! "5RIL)HRH" (.0"! DC2.%68.1360! (#'! 56BLT)H"! 5)UAT)H"!
"LO3L.3H"! #1 (#) &, -#8, —#I1 A2)"1 HO, 6! #1041 304314011 OF 7)#" 13600441 2.1 O#)16.231C! (#1 2.!
U36C1-37) 4 OBBH, 134#BHOL! CL.3IF,#! )O# 7)#'1360! (DB(EH! CL-37)# 7)# (# (Ct.11e# (!
DCT)8H! 5"+, -626J37)#! (#') 5#4"600#" ! ~656 #M)#2H"1 B0 7)#! 41 (HOITEH"! 5)3" "#01!

YN Y#3$Z_18>>9, /00152+-*350-8(58;0"-+() , BORLIN " ;5CHD5)SgN1863, 1%0) , *)$()~5" =MD5)-$()$00L , *)$15$6.39NE)S()-$
n)0,10(+,-$ m0,! D-c,Onl! m<+,4/0:)! 00! FG! >9-1 FGFQnl! =::84koop pEODFA00EV*00>=>9 , /0DX=>9<*+ , 0FG5H0GB0GJ0 ; -4<+/*4X ; /X
8%04-10,, :X;0X09X*08/\D- . /0X0=>>9 , /OX=>9<*+ , XOXDIX<+, VO*0 , <OX; 04X0CO . /04X ; OXV*9 , <OX9/X<+DDOCOX ; 04X\ 0* , 9% ;- , 4!

Y [SH™ " #SMI] 9:=-D; 01121 " 91D+-1 ;014)89*9:+, 13 015.3G I 1+/10j->8+44-\D0I*/8: /*01BLI\)=5)$ (k7+-83+0)$ (5SXFX)$-N*0) 1 FHL!
FGG61!4m0 , 1D-c, Ontlm<+,4/0:)D0IF5!; )<0=>\*0!FGFGn!!=::84ko0 ; +-E+*Co5GEEGGGo*=5 JEL FW!

Y IV GIME L [&$1 ] 9%:-, 1. 18HS 7", 3&" , 383E+)SO)8%) - ; OSLS()$4) E)91! [ 90D->0% ; 115IHBLI FEHSE!
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BACHO(4#1012. 1A " <16)1CL.3IF, #1) 01 7) #" 13600#B#01! ~CLCA6064BCI41!5) 4 BH#01! -6 565- 6 1!
S.18C560 #!"#1166) 441 (.0"12.17)#" 1360I!!

!

X2UHOI4 | (IBVSB#! (#7130CT . 231C" L (D., , T*1012D. ) 16, 60" #24 . 13601646 , +1. 36#1#22#100C1 . 31!
5. "1)O#17)#" 13601C1-37)#i1S . 3" 1) O#LJ 1 7)#" 136015 . 1460 . 23" Il /#1-3.1) * 3014846 I#12.10 . 1) &#!
(#° 1 7)# 136004 SBH0L" L (3L ICL-37 )" 16) 1U36CL-37 )" 1268 7)D32" ™. (4" "#O1101) OV 1+5#! (#15) %23, !
"5C,3B37)#IIN.0" 124!, . "I (#1E1.1"1JCOCE. IM! (#12. 1936C1-37)#1 "#I4CAT2HOL 4" | (OMIB. , #°1 (D) 0!
BVBHIA3" . I#al, #2)31(D)OIEL. 117)31"Dé" 11 . 5546583C! DI0BBHIII6 ) 4460 . 012", 685" 111!, #2)31 !
HBIFMI7)31 FHOL (#4CIOICTEHE 2 1#°5. , #') (# (C,3"360" 1 5623137 )#" 1! (D30L484#0%! (.01 "#"!
., 1360" 1411 (#15. 413, 35#81012. 1B64SB . 13601 (#0684 1"6,3. 24" 11/#2.1°D .55 . 4#01#1012030186 () , 360!
(0)0#15623, #1 (#"1BN)& 10! 1) I#m! O 19340141 OS5 201 ) 184#BH#O1! (311 016#O0B6E, #81) 0! 68.(44!
GBI (.0"12.158.137)#1 (#12.1#M) . 231CH (0" 12#°1) " . I#"1 ()1, 685" 111 (#12. 164586 ), 13601 41!
52)"12.4J4BHOL(.0"12. 1S5 03TG#1 (41, 60" 18) 364) O#IS623137 ) #I5) 37 ) I (#1" . OICHLI (HIs#, ~#4., ~#l

!

SH'I06) 44204 BEASH" | (#IS63137)#"1() 1434 . 0117 & 013" *#OLODEL. 11" . 1" 6) 4#4.. 3041C15 8!
30, .80.. 13601 (#12. 19365623137 )#1#1! ()1 %3656 ) 463410114 . 4#6"12. 1%36C1-37)#1 90130186 ()3 . OL1 24!
HBIFMLMISES, #*) " I(#10CI6,3. 1360812D. , 1360!5) %237)#ICBE3I0H (#12. 144, 6083 )&. 13601 (4!
BEASH"| (#! 56) 4634 1! 7)#"13600#! 241 5830, 354" BVBH"! (#! (CB6, 4. 134 #1! (#12.b,31C11 S .1 j!
U36CL-37)#1012.188. ON.3"#I mI#" 1) O#! , )21)&#1 0. 1360 . 21 B. 31! (#1%43683L) 21N L&A1 , #1566, #"*)"!
(C23ACE. 138" H112#) QIBC1-6 (626 J3#1B601! (H1DH"'5 . , HFLHBE" 1436C1-37)#)013#) 1)1 ,4C! (T"17)#!
23BBIMIB0! (#°130"131)1360° ! §#23I3H) "4 . I3 "8 24" 1 SCRHMIBO0"! C1-37)#" 142°) (#") (BIBH"!
$66. )MIIS . 4CA3" 3601 (4 63" I(#U36C1-37)#H"11) 01586, #* ) 130" 131) 13600#21%3683L) . 23" Cll - C , 401!
IG5, . JHICI3"2. 13811 (CB6, 6. 137)#I 7)D30, . GOH! , #1L#1 2631 65TaH! " Y8128 , 60B6AB3" B!
()01 JE6) 54 #11 "4, 4., 1C83"137)#"182) , 1)HO1! 0! 16. 448”1 )OI *#)! "6, 3614, 037 )il /#! 314 #"1)
CJ.2#BHOL ") *#11 . )MI314"130313. 137) 4" 1#11 0685 . 138™1 (3”1 ZJ#" 1 #118Q#" 19366 ,3. )M! (CLARSB30C”!
5. 8124138 O (#" 144230360 " 1$56061-C3" 1|l

!

SH'1.4.0,CH"1"6,3. 24" 1#115623137)#" 130" )BBICH" 5. 812. 16C43"360! (#12.1263136CL-37 ) #I#O!
1CH63J0#01! 2.1 068SH#! *6,3. 281 7)31 (CBI03L! 241 561401342 6566 () , 138! %3626 337 )4 (#' ! BHBBH" !
CAB)HI ez, # ML 1"6,3. 24" 1B .3 16" 1#16) 4H0CH!5 . 2. 1365623137 ) HIHLIHO1B33JE . O#I5 . 8!
24130 131) 360" 16#3J3) "4 11 j | S#" BB SBH" | "#4.3401146) C#"101) 0! (#1301 586, 4C.. 138! 6(600C! 0!

Y ZE$h" " ZIMO ,-00L121""-+):=- /0! 11D91V*9, U9-40!0:189:0* , 90-4=0! ; jh:9:1B1I\ 1+-3, §S5CHD5) IFG5FE!!
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YO#! 3B52. , 28! -6A6IH! UI626J37)#D! *.0"1 C7)34. 24011 , ~#C! 241 ~6BBH" I m* O hO( /08! 2.!
U36A3L) . 23" . 13601 UIBCL-37)#! #1 "#'! 546,#"")"! WIBLDH! CH.0HOL (#! "+OHIM"! 1 (#!
.5546563. 13601 5.4. (3B 137)# (#1 2.1 "6,3.2FICOCI37)#I( SD. ,1360! ,666(600CH (#'! &3D)#"!
8'6,36F, )21)&#2" 119366, 3. )MIIS62313, 6730 131) 1360042" H#11326%. YM2BBEBHOLIE" 17) . Le#IC2CBHOL"!
,60"131)138"! (#! D.16#! (#1 2.) &#566() ,1360! U361, ~0626337) 411 X2°! *601! .)1606F#")! $.3"!
18306) 1. 364" 124 D)0 L1 ) 164"

)

FEMIN)LE"<; 8HE " &)0)&; (&)(<=", ™ ;4"#); 8<(+D& " :HE "&)8.:): (+#3h:4"#)9<6 "B (+:4E " &!

) )

S.1J1%36C1-37)#1012.1B&. ON.3"#Imi! 18 ()31 (# 06BUGH)M! 5.6 (BMA"1 "6, 36F, )21 )&#2" 1 1]
5623137 )#" 15665641012, 1RE. 0, #IIND) O#15. 4101 (. 0" 128" 136.0(*1, 60, #51" 115630 , 354" 111 (6IB#" 1" )a!
HITIH HDE H BB0H al 68281 *)(CHF,-4CI3H00#! 2.b,31CH (3J0IC! -)S.30#! HOLH!
4C5)%2, .03".1360! ()! "SR #11 "5R3L).25".13600 (#1 2.1 -CE)UAT)HN ND.)LH 5.4 2.1
BC1-6(626J3# 7)31 #1121 "3HO0H &#16.0", 8311 5. &. (6M. 2#BHO01! 2.1 462601C! 5623137 )#! (D6BBER! 0!
IDHO" 424! (#1 2.1 "6,3CIC! )O! #°5.  HFHPB5"1 01 2.1 54624 #11 01 2.1 4CRAMBE0! ,316+#004" ! S. !
U36C1-37)#1012. 188 ON.3"#1S5. 1C83. 3" #124" |, - . OJ#BHO1" | (CB6, &. 137)#" HLIDHNIIHO , # (#! (600K
012.1"6,3CIC!, 34324121, 2C"1 () 1(C. 11.30"317)D) O#116) 11. ) 18#152.. , #1( . 0"12.1(C, 3"36015) %237 ) #il!

!

X01.)&C! (#5)3" IrsGGHI24" IEL. 1" 1ICOCE. JMI (#12. 1%36CL-37 ) #1" 601 016 (T24!5 . 413, ) 1344
#11)037)#11X2" 168840112'655681) 031! (DAMSCRIBHOLHE ) 0#106) 4422418 . \60! (#18.34#1 () !, 655) 0!
(#!B.34#1 *6,3C1CI! X2"1 4C560(#OL! 0! AN 140, # BVSB#! (#1 2.1 %36C1-37)#i! 241 U34O! . I3R! (#12.!
,655)0.)1CI-) 5. 3041 T bz, #1012 13 #IH0152. , #1(#1(3"56"3138"1"5C, 3837)#"186)132"10) BCAIT Y #i!
(Ch.1"15)%23, "1, 60, #81.1360" 8! . ) (360" 81308645 . 136071 ) 041 06) 442241 BEABH#! (#! ,316+#00HIC!
"DH#"1! . P68, CHIl AB)E ,.) "4 (Clb. 11841 "3JO3B3H! 1) 11HE! "#1 %.118#1 5.81 281 (3", 6)4"I! S#'I EL.1"!
JCOCE. IMICHR. W36C1-37)#1" GOLI(HIACESL . 2H" 2. %68 16344 MBCR3BHOL. )MI(#" 16# , 60B3J ). 1360"!
HUIGH2.1360" | (#"1B60 (#1"6, 36F5623137 )4 112" 156 ) 44 . 3401130 I IHB BHOL " #4438 (HIECRCAAHO1342"

)*$'(%#' "&!179,+,112! " jA=+*0+c0! \-+0+c-. /0A!l ; 041V0=>=>041k! / , | >+; 000! , 9:/*90-4:010, ! . /04:-+,1 =041 , +*>04!0:18*9:- /04!
V%9, U9-40419<0!11D91<*+-449, <01 ; 0IDj -, VO*:-D-:) 1-) 0! IDJACOIBII™ I, *)-$01&+9) -8/ , *018:3, -6\ )=5)8+ , 8)0(+-*+; % , 140)$-50801$
I1&+99)$*3 ,8)&; 301+, ) IIF51IFG51I8EIFQICIBEIQE!

" 0l<+*84104:14+/=-4111/ , I<F<00LID0I<F<DON-+D+C- . /0! ; 01091*08*+ ; /<:-+, 1. /-1001<+, :*9- 1, 9:/*0000=0, :10:!</D:/*0000=>0, :!11/,!
8*+<044/41; 0I\-+*-:/90-49:-+ ,EIMj/, 0189*:11-01*0 , C+-0! 11D9!V+-419/b!*-: /0041 ; 041ac04! ; 01D9!1*08*+ ; /<:-+, 14+<-+X\-+D+C-./0=>0,:!
;):0%>- )41 210j=+*0+c0\-+D+c-. /0'B! 1109 . /0000!D04IVO>=>04!4+, :14+/>-40419- , 4-1 . /]9/b! <+, :*9- , :04\-+X8=F4-+D+c-. /0410:!
4t<-QDO4E! 1l

"8 LY RING/DEI2! " 01<+, <08:10:1004!1, +:-+, 41 ;014+<-) ) 1<-C-)0IBEAD5+=19) , *)-LIF6019, , YOX, tFICIF 1019, , )OX, t5XF1I5JI61!8E!
55JX51F1In0, I0-c, Onlin<+, 4/D:) 1D0!FG!>9-1FGFQn!=::84ko0 ; +-E+*C05GEQBGL0 . /-CE5 JJBES5JF!
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56)812.1586, -.30#14C43"360! , 60"131) 136004241 L1t 2D. )O# (#12.1,83"#1 (CB6, 4. 137 )#il *. 031.. 36!
HOA3B00HBHOL. 201 1! (#12.1 (CB3. 0, #15623137)#1 7)#1 16 4#8"#12.1RE. 0, #1132" "601! (#" | 1488# OM!
BHR1304" 156) 416%" #444812¢" 1561#013. 31C" 1 (#12.1(C$6 , 4. 1381 () B) 1) &i#1B) D) &1 (#12. 1 (C6 , 4. 13#1#0!
7)#"13600. 01 24") " "HBWICH"! ,316+H00#" *" Il SH"! (BBCLHOLH"! ,60,#41.1360"! ,316+#00#"! (#
U36C1-37)#1601156)&! . SUII60! (DI0MHLEIHK 241 . 552, . 1360" !, 2303, 6F6,3. 26| (#12. 144, -#4, -#!
UIBBC(3, . HHL6TH , ~0626J37)#Il<) " *3i1E204" BOLTIGHOLIOC, 4" . R#BHOLL. ) 1586, #" *) " KCB2EM3B!
2,146, 13601 (#12. \SC(#, 308 (#12. 16, -#&, ~#I#1152) " . GIHSBHOL (H1D30064 . 1360136 BC (3, . 28Il
!

SH#1§.556811012. 144586 () , 13601 -) B . 30#1#1! . IMIU36TH, ~0626I3#" 1 7)3I SHEBHLHOL (#1 24"
8C. 3" #1132 )1 ()1566, # ") "L (#12.b,3" . 1360 (#"12) L1416, 3. 240 (#1546 06T 1, 34013837 ) #" 141!
O (CA#26554#BHO1 (#1030 () 183815 .6 . , #) 137 ) #1/#"1 (3BBCE#01"15-COBBTOH" 601!, 60163%)C!
)| 5HEBH, 136004 SBHOL #11 L)1 4% J#1 6. (3, .20 (.01 2.1 5E"#I#0! , - .&J#! (#'15.13401" 1 #1! (.01 24!
(CA#B55HBHOL (#! 06)4HDA"! 1-CA. 53N SH'1 ¥)83"58) (HO, 41! 2DC462)1360! (#! 2.1 *6,3CICH 28!
586, #"") 1 (#1 ]! 1#,-0626J3" . 1360!mI30 3115 812. 164, ~#4, ~#UEBC(3, . 2401 BCL. $645-6"#0112.
$"560" . IBICHIN. 158 137)HISC(3, . IS . IBC(#, 304 115 . " CHI(D) 01B6 (T2H!5 . 1440 . 3" 14" . ,4C!
01016 (T2#!, 601#$B564. 30F546B. Ol
!

S#1JCO3#! JCOCI37)#9! 24°1 (3.J06" 13, "1 56C0. 1. )M 24" 11-C&. 53#"1 JCOIT 4" 1 #112.1 "6, 3CIC!
."")6. 013422416011, 601) CI0!, #17) #1241 ALGBH" "#) &I <ME2d . ~01 (C"3J0.31!, 6B B#!) 0#14Ca3L . Yokl
J14CA62) 13601 3626337 )4 m¥"#l /4" 1046 ) AHE" #BHOL™| *, SHOLBIT)H" 1 #115- .85, 626037)#"1 601!
18.0"B68SBC! , 60"3(CA. U2HBHOL 2.1 58 137)# SC(3, . 21 #11 DBBREA! (#! "630I! A. 183, €] Z#4" 53#4#0!
7).2838) ,#1#1 16.0"$)1.1360! (# 2. BC(H, 308 (#! j! 4C462)1360! 1-Ca.5H)137)# m*" S| /#"!
4C462)1360" 16011) ) 04130, 3(HO , #1" )RI#!"+" ITSHI(#1" . OICHIH" 1. 5586, -#"1() 1" 63004 1562337 ) 4"
5)%237)#"1" . 031. 34" 11 (60, I )I2#I586, #* ") "1 (#12CIBCE. 13600

Mt M&JZ$&! Y)0,0! 0: TZSS$_K#S! 709, X -<=001! 217041 9440>\D)04! <-:+F0, 0411 7,00 ,+/CON0! V++>0! ;0!
*08¥)40,:9:-+,1;)>+<*9:- . /0IxIBIIS108+*+; 18+3, -LIC+DEIQ61! , +E!QUFGFFLIBE! IXQLE!

Y18 129,11 /018=) , +30, 0:%-3->0, 4+, , 001109149, :)140L:*+/CONH1DO i+, <:-+, 1 010j):0:18=Fd-<+4>0, : 90! ;j/, I-, ;-C-3 /11 ; 019!
<+,<08:-+,13j/,1):9:1. /-14j+88+40'109149,:)!10:!;j/ ,1; +>9-,01<0944-V-<9:+-*0! . /-10,,:*0!; 9,41/, 0!, +=>0, <09:/*0E! &000!04:!8*-40!
;9,41/7,1:%-8:F_/0! ;-4<-80-,9-*010:140<:+*-0D10, :*01*0<=0*<=01149, :)!0:!-, ; /4:*-011+8140'<+,V*+, 0, :10041*) C+)/ -+, 418*+8*04! I!
<=9</,!1;01<04!;+>9-, 048! " j-, ,+C9:-+,191:*9, 4V+*>)10j988*+<=018*9:-_ /0! ; /14+-,11D0! >909; 0'04:! ; 0CO, /! /,189:-0, :E' | Nc*)!
+/:11210013+;01;0!; )+, :+0+c-01>) ;-<9000:100!3+; 0! ; 0109149, :)!, 0'<+, , 9-440, :18941!C+-*0!-c , +*0, ;100! >+:12189:-0, :1BEIM9 , 4!
00!3+;011-D!, jF1918941;0189:-0, :41>09-41;041/49c0*4! ; /14£4:0=0!;0!49, :)'BIR ;>§6+8>1!88E!6 I X6LE!

Y Mgy 1#DONI2IMO/b-00189*-0E1S, 1. /04:+, ,0>0, :1):=- . /OID-) HIDQI) C+D/:-+ , IN-+D+C- . /OIBL-, IS Y#_I#DOMI#3*+"8"S
)850"=39568+3,§C+393E+D5) h ;-:-+,41g/UlI5JILUIBEISWX6 I E!!

"G (&SRNE&SE. INO:*-<af!2! ] 909;010:1>) ; 0<-, 1189*:0, 9-*041BIIN5 () -LICHEIGGFL! , +EI51IFGG 1 1188EIFWXQHE!
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NH#AHO)#" B0 (3" "6, 3. 24" 0. 0t ~#a, ~#I#112. 1SC (#, 304" 6011 !, #17)318.3117 )il (. 0" 14340
('L, 0121 3 LG, - 63 SRHHOLG41) O " CA3#! (#1%COCB3, #" L (#ISECY) (3, #6411 (60, L (#1(C., 3(#8!
#01860, 1360! (D) O#! -3C8. &, -3#! (#1 4. 24)&"I1 /#2.1 (600#) 08! (3B#0"360! C1-37)#1012.1(C,3"360!
BC(3, .28 m*™ 1 AG)EL. 01! &, —#s, ~#! #1! SC(#,30#! &4 101! 0! %340! (#'1 CJ.&("! #0, 64#! 1865!
30(C5#0 (01" D)0/ (4 20.)164 7)# ,#1 *6311 (.0"1 248" B6ESS. 1360 ! &4 5, 1344 #11 (.0"1 24!
4. 1360" 1301303 1CA3H24" I _#, -06263#" !, CICR31CH! . 5523, . 136014114 .2683" . 1360! (#"16C*)21.1"!
(2. 16, ~#8,, -6 BC (3, . 241" 60114#0) " 130MHE6.IHA12. 156 137 )4, B037)#I#112. 152, #1()15. 1340111

!

SH' 103614, ~0626J34" 11 241 546J6T" 1", 3HOLBI7 ) 4" 1411 5- .65 ., #) 374" 01 2=+ J3C03" B! (#!
06°1"6,3CIC" #1124 15623137 )4 1HO!* . 01CI5) %237) #1601 (C52. , CI2#" 12353t " | (#12. 143#1-) S . 3041 " .|
7). 310" #"1, 60 (31360" 1 (#!, 6B BHO , #BHOLHL (#1B303L) (FISH BOHA(CSHO (.0, #" HOLH!" , 340 , #i!
BC(H, 30411, ~0626J3#1#115. 13401"16011 JCOCEC! , #17)DgA#! 1)é#. ) 1#11X) (BL-! P#% . O0F™ "#°BHO!
(C"3J0401! , 65B#! ) 0#( ! BC(H#,30#! (C,263"600CH m &l S#! , . 0J#BHOL (#1 *1.1)11 ()!5. 13401
18.0"B64SBH! 241 56RI3T)H' 5YURBT)H" #11 2#)8"! 586, %) (# (CA%CE. 13601 S.! 061360! (#!
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012.1".01C! 301#80.1360. 261 #1! 01 2.1 * .01C! J26%. 261 N.O"! , #11#1 S#E"5#, 13441 YOH#! 0.2+ # (4"
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D#M526"360! (#12.1,463" .0, #1 (CH6I4.5-37)#1 60 (3. 24130731 7)#12301407383, . 1360! (#" 1B M!

)$'!RZS$_%#!"09 ,X3=9"004114+-33t0)$()9918& " O *+, )1 " 9IM)<+/CO0*:0115J IW1IQL6SE!
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2.1,83"# (#12. 168586 ) , 136014011 0L 7)#! ,60°18) , 1360! "6, 36F, )2L) 62241 N#1 2D . ) JB#01. 1360! (#!
DH'5CE.0, 4 (# 437101 2.1, )14 (#) 2.1 BHIIBICESCI. )1 1.%6)! (# DI0BHAIIIC! 5., ) 23041 2.1
54CA#01360!#0! * . 01C! 44566 () , 134#1 #1101 404 | 56)4! 241 56) 463" 1 5) %23, "1 56) & 24 7)#2" 1, #1
,6018.1! °6,3.2! " . 03L.3&#! 1#01#! (D.556814&! (#°! 463" (#! 4C560"#°IN J! >61607! )" 3! 7)#! M4#"!
(3883, ) 21C" ! (#12.156CA#0136016#T4401 (), 863" HSBHOL! (#18.31"1%3626 337 ) 4" 141! (#18.31"1 "6, 3. M!
mESyn

!

S.!54C4#01360! *.01C! OD#"11 5. "1 "#)2#B#01! 241 B8 ) 31! (D) O#! . (-C*360! "6,3CL.2#! 0! ) O#!
B6&)2.136015)%237)#16)101) 04! , 6014.3014! ()156) 463! " )&12. 143415 .3" 044" 11563"#1 (.0" 1) !
#0"#PN2#166J . 03" . 13600#21#11860 , 13600#2!" 6, 36F , ) 21) 842015623137 ) #1#11J26% . 21'S . 1" 6, 3CIC!. (-Té#!
52)"1B. ,32#B#0L! . )MIS623137)#" | (#154C4#0136018" . 01CHI5C30 . 1. 240166 ) 13Te#! . ) 114 4 . 32011, 1?17 DO!
(0.) 164", 13607 15) %237 )46, . 122418311 . 5201 (#"1, 6 (#13"") "1 (#12.143#17) 613 (3400H! . 0, 4CH!
(0" ("1 B6(#" | (#1B60, 13600HBHOL "+ 1CB37)H" 141176, 36, )20 642" I SH* L1 7) . Lt B6 (T4 (#!
58CA#01360!mE ™I (#!x# . OFA3#GE#ING (6C!#1! (HINI(3H#AIR . " "301B601!C, -6! . IMI7) . 16#!"#) 32"18" 6, 36F
))& 61936" 6, 3. JMEI 562313, 6F30" 131) 1360042" 1 #11 J26% . JM?! ()1 %36E3L) #21 U36CL-37)#1 7)#106) !
.460"! (C, &30 X2"1 *D6EJ . 03" #O1 #0184 24 6 (T . I3, 6F&#23I3# )M &#2.. 138! . )M! 566-3%31360! (!
" L8CI0NE. A8 (#1683 #2" N2 6 (T2 (#!, 6016 301415668 . O#1#0!16CBCE#0 , #1012, 16#" 560" . %3231C!
5623137)#!.)!, 6018Q241#11012..1, 6014. 301 5) U7 )# () 1%3656) 46311241 S6(THIA. " 1#) 43401 7)
L2304 1#, -0626 34" LAY 30, # 7 1%3626J37)#°1061 . SBHOLHLI24 B6 (T2#!, 6018 , D#HIT)3I"#!
% # j1 )8 2 S6(H! (D)OH! , 6551CHHOL. G3IC! OC, 4" . 38! HOLH 281 16432 (D6%*#, 134 13601 (#"!
83" 74" " .03L.36#"! 7)D.,,6B52" "#OL! .4#,! (# 52)"! #0! 52)"! (#! 54C,3"360! 24#°! ", 3#0,#"!

e "H N#H | 9:=90-0112!QG!GGG!<0,:0,9-%0410,!T*9,<0!0, FGFQLI8*04! ; 0!QG!V+-4!80/4! . /j0,!5IWG!BLIY% _R&&!N*0=>-0*01!
,15J6Q1! 1'9C*-D!FGFQE!

*(#!_"# [EN/*-FU[SZZPI r-=>1#$R& & (4311000, 9110:819+1821T-, 9, <-9D1 3+4:41+V1#44-4:0; 1$08*+ ; /<:-CO!IP0O<=, +)+CF!
V+*ING:-0,:41-,1 = +pXI9, ;1] -; ;00Xh, <+>013+/, *-04k19!RF4:0>09: <! $0C-0p!Bl! 45&1,5\) ; 03(5*8:3,$R ;) , ! C+IEIFGFQL! , tF1!
FGFQL0, !D-c, Onl!m<+, 4/0:) ID0!FG!>9-1FGFQn!!=::84ko0 ; +-E+*C05GE5GIQ0=*+80 , 0=+9 ; GEW!!

(3 &3ZBNRIN=-D-880112!M/!\+,1/49¢0!;019!8*)CO, :-+,!;9,4109!49, :)IBI'\)=5)$S03I)8L!C+EIQ5J!! , tLUFG5GIIBE!IQ IX6FE!
*)&!MZ~Z_!"09 ,XN-0**010:'T#RR%__IM-;-0*!d; -*el!2!g/9:*0!>+;0004! ; 0!8*)CO, :-+, !B!-, 160t8:D5)$()$915-1,8"$; 5CHD5)XV , )§
1;;03*7)$1,8703; 393E+D5)1IN9*-411""9009, ; LIFGG51I8EIFQX6LE!
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UBBC(3, . 24! 5813, ) BTEA#BHOL! DCE3(CH366I340! 411 )O! $6)4#BHOL (#! )04, 134.1360! 5.4
HTYHIA 130 (3430) "1 (BIAHOL (HAHORI ('L , )" 184" 560" . 024" | (128! . 01CImE* !

!

SDIOHE(CSHO (.0, # (#1,#"17) . 14 S6 (T2 1CHE3I0H! (#'123#0" 1546860 (CHHOLIL. , 314!
7)# 24"1 (BBCRHOM'! "5-Te#"! (#! 2.1 "6,3CIC! B&.ON.3"#! HOLHIHO0HOL #OLG#! #14"0! #OLH!
5.813,)2.03" SSHIAL, 6204, 1343" SHIHOLH! , 60" #54 . 13" BHIH156I6H" *3" SHII SH#I5L68. 01041 .)4.31!
IR LH1" 0121 . 4CH2HI56) 46315623137 #1" . 0"12.1"6,3CICHDI0(343()! . 0"12. 1, 622# , 1343ICINSH"
(3BBCRHOL" 1 "#) 32" 16% #4AC 11 7)D32" 1 "63HOL! , #)MI7)#106) "1 (C,83460"16) !, #)M! (#1540 #)8" | (#'!
AAH #11 AAXH 3T, 281130, .40#01! )O#! BBESH! (# 7). (6.1 (), #8241 (.0"1 2.7)#2#1 2.1 j!
U36CL-37)#H1BA. ON.3"#ImIAL! 4" 16%+#1"1*601130" , 431" 1#1011.01132" !, 60" 131) HOLI 20" "0 , # BVSB#! (!
JHLLH)20) 64101360 . 2#51081" . )&. 3HOLIVIGH" . 0"l
!
! S.! 54CAH01360! #0! *.0IC! &#586.() , 13441 #11 "#V)H2H! "D30"Ta# (0" 281 *,-CH.! (#1 2.1
U3643L) . 23" . 13601 (#! 2.1 UIBCL-37 )41 #2041 SEHO(! 241 ,-#B30! ()! ,6018.11 *6,3.2! * 031 36! /4"
B6&SS. 1360"1"6, 36, )21) 422" 1 "#1 " 601130" 131) 13600 . 23" CA 141! . (303" LeCH"IIS . 1" . OICI#" 1! (#4#0)#!
) BRI 1"T, 24 D OO 15623137 ) #1411 154CA#01360!" . 01CH) 01566%2TS#1(D. , 136015) %237 #iIS. !
54CA#01360! *.0IC! "D#*11 30" 13)CH! 0! 16. 448" )01 4. "1#1 50821 (#! S#" )&l (0. ($303"18.1360" !
(066J.0#"! #1! (030"131)1360"! 1.01! 0.1360.24"! 7)#! 1#8431683. 26" <4.01! rss i 2.1 54C4#01360!
(C5#0(.31! ()! /6S31C! R&.0N.3"! (DE(), .1360! 56)&! 2.! ;.01C! 8/R9 ;2! 5)3"! #8341 (#! 2.! 263!
d6),-0#%" I (# rssril 32 #'11 4#$52. ,Cl'5.41 2X0" L) 1! > 1360. 2! (#! ALCA#01360! 56)4! 2. ! ; . 0IC!
8X=>A0;71"6) " 1) 22#! () 303" 1Te# (#12.1" . OICH SDXO 311! (3'5.&.VIIHO! rSGAL . 4#, 12,1, 4C . 1360!
(HD<JHO,#10.1360. 241 (#1" . OICI5) U237 H#il) Y424 BHOL(C"3JOCH! ; . 01CI5) 237 )#IRE. 0, #l /11!
462601C! (#! ,#018.23" . 13601 O#! 5#)1! , ., ~#&! YO#! 6C. 231C! . (303" 16. 13441 B6&, HICH ,HI# (#"!
J6.0(H" (3%#,1360"! - .GJCH™ (#12.17.01C! .22.01 (#1 2.1 P.) ! <)16831C! (#! ;.01C! sP<;7%!12.!
N3&#, 13601 T COC. 24 (#12'LBBaA! (#! ; 630" 18N L; 2012 IN3&#, 1360! (#12.1°C, )831C! "6, 3. 218N ; 5 20!
" <JHO, ! CII60. 24" (! 5 . OICI8< = 32041, 101 SB.371 ) "3l 00" L (1. 164, —#8, —#1 , 6B BH12. !
N3&#, 13601 JCOCE. 2! (#12. 1848, ~#&, ~#1#11 (#1230064 . 136018NIE%12. |N3&#, 13601 (#12.1 = #, -#6, ~#l
(#'L ED (#'8 (# 2E4.2).1360! #1! ("1 ;1.13"137)#" 8Nz 99570 2.1 N3#,1360! JCOCE. 24! (#!
290" #J0#BHOL ; )5CEH)AIBNT O ; 212DX0" 131)110. 1360 . 21 (#12.1" . OICHHLI (#12. 16, ~#8, ~HIBC (3, . 2!
8XO"#RB71 21 /HOLGH > . 136020 (#12.1 = #, -#s, -#1 3 , 3HOLBIT)HIS/> = ;216) 140, 644! (4!, #24"1 )!

)7 IR :$64EUIBEIB5E!
= 4 tFGGRXQGQ! ; /161 >9*A1 FGGFI*009:-C0!9/b! ; *+-:41 ;041909 ;0410:1 11D9! . /9D-:)! ; /14F4:0>01 ;0149 -)!dSel!n0, 0-c , Onl!
i<+, 4/0:)D0IFGI=>9-IFGFQN!=::84k0p P PEIOC-*9 , <0EC+/CEV¥0i+*\0- ;0" ZSTP& FPGGGGGGFFWGS lo!!
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0)SBCIT7)#HO! . OLCHARH" 17)#ID<IHO, #1()1>) BCITYHIH0! ; . 0ICI8<> ; IPH. 2-IN. 1. IP) Y|
#1161 /#1115 8. 0+" 31562313, 6F30" 131) 136004241, &) "#1216#1 .8 (| (#12. 164 , ~#5, ~#1B&.. O\..3"#! (#!
"H"156" "I HLI2H)E"], 60" CT)HO, #"1")412. 154CA#01360! " . OICI#1152) "LICOCE . 24S#O011 ") 412, 1563 #!
#01, - .4JHI5EC, 6, HALHI1L. SLESBHOL (415 . 13011
!
! A& QTHBHOLN. 1B O - . 55661 )&124"1, ) "#" | (D30BHLIIBICIFIZA#4" 1) O#1 " 1§ 1CI3#!
0.1360.21 (# 211! ,6016#! DI0BALIIBIC! m & 1730 8311 (L0 2.1 16.*#, 163! #0J.JCH! 5.8! 24"
BI03 ITe#"1(#12.1" . O1CIT) OHISEASBITEHICL . 5#17)3100. 156)4L. 0115 . *1(C%6) , ~C!" )&r) 0!52.010.. 1360 . 2!
!
! 1360 7)#1 281 S6(T2H! "18.1CI37)#! #11 241 54C,603".1360"! ()! &.55681! "#BYu2#! "DVIEH!
46). 133" CH#" 1 (#"1462601C" 15623137 )" 012. 1241164 (H153" 360! . (8" "CHIFO! . 43 rsrt!.) IN3H, 1)l
(HID<JHO,#! - CI360. 241 (#! ; .0ICI8< = ;21 (#12.18CI360!IL, ,3L. 0315 . Q124195303 1641 (#12.1" . OLCIAL!
JHD)3 (#1623 (310" 1L (H1D. ) 1606381 2. 3" "HIHOLE#A63) ) O SEHBITEHI D) #)A! (4 563156)812. !
#566(), 13600 (! $630"! (D)0! 563011 (! 4)#! &#, —#8, —#Il N3CHE x.BB&#! .1 56)8 $3""360!
(.,,6%5.J0#812.1,6C.1360! (#12DX0"131)11 (#!2. ! B#E133ICI O * " 601542234851 AG)EL. 014! 0. JHO(.!
rsG|Frsts!(#12.1"18.1CI3#10.1360. 261 (#12.1" . OICI #M) #2211 O 1B303" ITa# (#12..1" . 01CI30 (37) #IT) #!
§IS.1".01CIe#5E6 () , 1341355237 )#12. 156" 33231C! (D. 4631 ) O "#M) . 231C1E#" 560" . 624! * . 138 314!
#11"We#1 30731 7)#1 2.1 234#81C! 56)8! 2#"1 5H#E" 6004 (#1 ,-63"3%) (0. 4638 (41 #0B.01"! 31 #24" 1 24!
"6)-.3WHOL#117) .O(1#24" 1281 (C*3%#0LNS 1" . 0ICI 84586 () , 134401 (.0"12.1"18.1CI3#1 0. 1360 . 281 (#!
*.0IC! "HM)#2#! 30,2)11 2.1 ,601&. ,#513600 24! 301HE8)51360"! 462601. 364" (#1 JE6""#" "1 #11 2.
54CA#01360! (HIDI0BHAIBICI-66"1<""3"1.0, #1" "C(3, . 24100. 1AL, 4C.. 136018< " A2 "/ #11#KC . 231C!
BHOABYH )" "31. ) 1B68, #RHBHOL (#1217 . 01CI5) 6237 )11l (#12. 14" 13601 (#12. 154C4#01360M!
!

SHAAXTSHIIT, 215 47)#12. 1%.3" "#I(#"1830. 0, #$BHOL" 1HO!" . 0I1CK#586 () , 13441.30"317) #!
2.)ISHOL. 1360! (#"1S5.2. (34", 46037 )#" #11ICOCII7)#" I

*)%!YO9D::!M9:9!Y/\1$ 154-3&&)-:,35-140, I-c, OnlIm<+, 4/0:) D0!FG!>9-IFGFQnL!=::84ko0=09D: =X ; 9:9X=/\EV*0 . /-X4+>=>04X , +/4!!
) Ggmos! , 004+, :18941:+/:041<-:) 04110910-4:0104:\-0, 1:*+8!0+, c/010:!, +/41, j9C+, 418941, +, 180741 ; ):9-000*1D0419<:0/*418*-C) 4E!!
*))] -,-4:0%0!; 0109!R9, :)1121$988+*:14/*1004!1<9/404! ; j- ,VO*:-D-:)IX! (0*4!/, 014:*9:)c-0! , 9:-+, 900! ; 01D/ :: 0! <+, :*0!Dj -, VO*:-D-: ) IB!
89*IN*!'Y9>9=>9=IR9=>-*10:1""0*)-+/b!R90+>) ) CEIFGFF1In0, 0-c , OnlIn<+, 4/D:) IDO!FG! >9-1FGFQnl!!

=::84ko049, :0Ec+/CEV*0>-, -4:0%00; +</>0, :9:-+, X0:X8/\D-<9:-+ , 4X+W-<-00D040*988+*:4049 , :009*:-<D00*988+*:X4/*X004X<9/404X ; X

- VO*:-0-:0XC0*4X/ , 0%4:*9:0¢-0X , 9:-+, 900X ; 0XD/: 0!

R [+/C0*,0=>0,:1100!>-,-4:*0!; 0'09'R9, :)!0:!; 0I9IN*) CO, :-+,1109!>- , -4:*0! ; 04IR+D-; 9*-:) 4! ; OlDj#/ -+, +=>-010:1; 04INO*4+, , 04!
=9, ;-<98)0411 " 0::*0! ; 0! >-44-+ , LIM- ; -0*1"9W*0LIM-*0<:0/*! ) , )*90! ; 01Dj#c0, <0!'B) c-+, 900! ; 0'R9, : )1 Z<<-:9, -0l +4IF)VIKIMX
FQXGGWJ51IFG!9C*-DIFGFQ!!

" I -,-4:0%0! ;04! R+D-;9%:)41 0:! ;0! 09! R9,:)I! #1,8" 0);03(5*8+=)1! m0,! D-c,Onl! m<+,4/D:)! DO! FG! >9-1 FGFQnl!
=::84k0049 , :0Ec+/CEV*08*0C0 , :-+, X0, X49 , :008*040*C0*X49X49 , :0049 , :0X40b/0DD0X0:X*08*+ ; /<:-C009*:-<00049 , :0X*08*+; /<:-CO!!
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N#IB. 3101203044 13" #5401 (. 0°12. 156CA#0136014112. " . 01C1I26%. 2#1"D.. 4TE#130 (3 5#0" . 2!
"31, #10D# 11431, 210 L83 7) #2217 )#1 " 63112. 10 1) 6414112, 1868, #! (413044 13" "#SB#01" 1 7)3156) 8. 3401
VIg#! (C526+CTi1 , #1141 BR. JB#O1.1360! (#! DC,606B3#! (#! 2.1 5.C4#01360! *. 0LC! O#! 5#ABHI! 5. ")
(0C4 . D) #RI03124" %6004 156 137 )" 6103124 196" 630" 1 S#18. 556811 )& IS . 15623137 ) # (#I56C4#01360!
#01". OICIM! (#12.1/6) 8! (#'1 /6 B514#15) %23CIH01 rsrGHOIB. 311241, 60" 1. 1013214 11 (3883, 324 (D B4
24" (CSHO™#"1.)1034#. 130" 131) 13600#21a!!

III - Des dépenses de prévention estimées a 15 Md€,
et dont la gestion est fragmentée

Du fait de I’intrication entre les prestations curatives et préventives, de 1’éclatement des
responsabilités en matiére sanitaire, combinées a 1’hétérogénéité des financeurs et des acteurs
de la prévention, les dépenses de prévention sont difficiles a circonscrire en France. Elles
agrégent deux composantes : les programmes institutionnels de prévention et les actes de
prévention remboursés.

La somme de ces deux catégories représente un effort total estimé en 2016 a environ
15 MdE€ %%, soit un niveau comparable a celui des pays de ’OCDE. Cela représente environ
222 € par an et par habitant, se répartissant entre des programmes institutionnels de prévention
de I’ordre de 6 MdE€ (89 € par habitant et par an)!, des remboursements de ’assurance maladie
obligatoire et complémentaire, et des dépenses assumées par les ménages, pour un montant
d’environ 9 MdE€ (133 € par habitant et par an)*2, Cet effort est proche de celui des autres pays
de ’OCDE, a preés de 0,6 % du PIB.

&%(|

Z#11C, 2. 1#SHOL OD# 11 ) 1641 7) #1241 688281 (D) OH! , 440, #130" 131) 13600#24 6K12D. %" #0 , #!
(0C4.2) 136081 (#! 18.0"4#8" .231C! "#, 1683424 #1! (3",35230.3#! BEOL! (CB.)1 OF 2.1 5HO"CH! (#'!
5623137)#"15)UBT)H" (#1 . OLCH (#6#, -#4, —# #11 (030064 . 13601 SD.%"#0, # (#! *18.1CI3H#!6)! (#
52.010.1360. 2100D. (&4 "#1(#12. k#5846 () , 13601326%. 241041 4683 #15.. " . 1(C13SB31. 13601(#" 1., 1360"!
(#15CA#013601#0! " .01C1 (. 0”1, #1 (6% . 3041110241 #18.311CT . 2HBHOLIDC, -6! (#12D. *5#, 11326% .21 (#!
2.1".0IC! 1. 0L #2281 16) , —#1 012.1B63"1 261 4#2. 1360”1 411 24" ., 13431C"1 =) $.30#"1 3031 7)#1 28)8"
,60"C7)#0,#'1")412.1" . OICIHOA%B004#SBHOL. 2411 / 6B5IHIIH0) | (#1* .1 J6. O (#! (34#8°31C! (0., 1360"!
H1(#1 1 B) 21352 1 B 510" (DHMER, 3, #°01 24" 156) 463" 15) %23, *1601! "#IBHOIC!2. | 54CA#01360!
#011863°1, .1CIB834"1 5830,35. 24" S.! 5RCAH01360! 583 384! SOGIA " )& 24" . "] (#! SEHBITEH!
30013600 #2241 . JALI#O! . SOLH#11 437101 64" 16430 (&1 2030, 3(HO, #1 (#'1 , 6B56LLEBHOL"1 J26%. IM!
830(343()#2" !, 6224, 138" 1H11H0 43860045401 . )M (D) O#15 . 1-626J3#1 (.0 1) O#1565)2. 1360! (BOOCH!

#134/41 ;041 3+>8:0418 . 15 ;338:D5)$ ()8 ;0°=),8:3,8) ,8-1,8"$\.1; ; 308 ()$918 63505 ()-$ 63& ;8)1! FGF51! 851661110, -, Ont!
m<+,4/0:)D0IFG!>9-IFGFQnl!=::84koop P RE<<+=>8:04EV*oV/*0 ; +</>0 , : 4o IWIGW!!!
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S.! 5ECA#O1360! "#,60(.%#! ,60,#0# 2. ,1360! .OLCE3H)&H#! 6)! .)! "1 (#! 54C,6,# (#
2.55.831360! (#'! 5.1-626J34"1 530! (DHO! .1ICO)H8! 2.1 54C4. 260, #1 , 6204, 13441 S.! 54CA#01360!
1#813. 384! , 60 , #H0H! 5. *6831. 4#BHOL1 2.1 5ICAHO1360! (#'15.1-626I34" |, -46037)# 24" ., ,3(H#OL"!
304. 3. 014D N O™, # , GOLAMIH! D-3" 163641 (#12.1" . 01C! 5)%37)# 115813, ) 3TAHSBHOL (#12.!
54CA#01360!" . 01C1322) " 14#12#18Q04! , 2031 6) 4HOLI5 . & (M. 281 (#12. 1436CL-37 ) #1B&. O\ .3 #il U118 . 4#6”" !
)O#! " C2#, 1360! . 01C, -460626J37)#! (#16.55681"1 ()1 //>9i106)"! ,60"1.160"1 7)#!2.154C4401360!
" OICH"1I54C" #O1# (0" 124" 118. 4. )M () 1/ 6B3IC! (#5)3" I"#1(C) 1" 1HO!IGH !

!

90! rsrri! .43'1G s130"3" 1! ")&! 2.1 54C4#01360! *. OIC! (#'! *63J0.01"! 241 5.07)#! (#!
,668(30. 13601 (#"13088. "18),1)6#" 1 SC(3, . 24" 1 #11 " 6)IT4#1 24"130C] . 3ICT 1 #012.1 . 13T8#! 1 06) "
"6BB#" !, 6084601C"1 )15 4. (BM#! (D)O! "+ ITS#! 14T" 15448645 . 011 *) 41241 52. 01 1#, 037 )#1 #11 40!
B0 )81 241 52. 01 (#12.158CAHO13600 . 4#, 14015413, ) 23441 )01 (CB3, 31! (#! 543 #I#O! , 6B51H! (#"!
74136016, 3. 24" L (#"1 (8631" 1860 (. SHOL. IM! (#" 154" 6004”1, 60, #4OCH" | (. 0" 124" 15623137 )#"!
(#*.0LC! mE&™ 1 A8 #MHSB524 #0! rsrGil 5,41 "60! . 43" Gil J! 5,340, #il 83" 7)#" 1 #11 5430, 354! (#!
54C, . )1360IME! )21/ />O1" D" 11 )16" .3"31 (#12. I54CAHO1360! (#1837 ) #" 1404366004 BHOL. MI2C"!
012030 () “163#31012. 114, ~0626. J3#IH1) . MI#BBAL" | (#" 1164 )MI™ , 34013837 )#"11 90! rSrsi#014C560"#10!
21" .3"30#1 ()" 303" T84 (41" 623 (. 831C" LI (#12.1" . O1C! " ) &I2#" L OHOMICL-37 ) #" 1 (D) OHI56 3137 ) #!
4.,,30.28 601841 24 ;< ;F/6ZFr! mil 2! /6S31C! (DC1-37)#! ,60BB#! 2.1 54413040, #1 (#! 2.1
4.,,30.1360!, 6B#)016)132 (#56C44#01360!" . 01CI1 Q0! rsGhilD. 43" 1Grh! j O0)MICL-37)#" !
A3 " HSBHOLMEL 1B 311241, 60" 1 J 1 7) #1426 037)#" 1., ) H0#" | (#1830. 0, #BHO1" | (#12. 5 . 01CI0#!
SHIBHUIHOLIS . *1) 0144 3415623137 )#1 (#156CAH01360! (#'15.. 1-626J3# " 113CH" 1. ) 433" " #SHOLImE#)
90IGHN}HID. 43! 1)1/ />91" )&l 12#" 183" 164" 1BC (3, . MIS6)RICL) (#*IC53(CHIG6.I37)H#" 11! (#!
54CA#01360! m! 11141 ()1 4Q2H! #" " #O13#2) (#"! (600CH" 1 C53(CHI626I37 ) 4" &SI 6)14863"1! (C*0! 0!

%) )5&1,5)% ¥ #25;3509)$E01, (§;5CH_MI:0:4xS , -411 ] 0*<al &! 3+l , <E1$9=pIFLFGFQUN0, 1D-c, Onllni<+, 4/0:) D0 FG!
>0-IFGFQnl!=::84knp ppE>4; >9, /4E<+>01*09<</0-D0>/D:->0; -90:9\D00:*+-4X , -C09/bX ; 0X8*7 307 #JCO, .-+, 1$

41338l P=-§FZ6$ 26225 \) 1) ,-)059)5 -B-IN&)S ()8 -3+, -8 -508 5,513, ()&) ,8 "874D5)% . )a3, -5 ()$918 *0-) -1, 481+0)8 )88
73-;4810N0)S (+1E, 3-8+ )8 ;)0-;)*6+=)-1! 881 FLI! m8;V! 0,1 D-c,0nll m<+,4/0:)! D! FG! >9-1 FGFQni! =::84knpppE<<,0X
0:=-. /08V04-:040; 0V9/D:0V-D040F GEFX5504£C-456GWT - , ODWGES ; V!

133 &IUIP=+-§ZF§2G2FsH*) , *)80+-D5)-8)85; 0+, *+1)$()$; 0" *158:3, 18 ; V10, D-c., Onlin<+ , 4/D: ) DOIFGI>9-IFGFQni!!
I=2:84k00PP IS , 0X0:=- . /0FV*04-:040 ; 0V9/D:0V-DOA0F GF5XG Jo#C-AXFGF5XB5E8  V!!

133 &IIP=+-§F2y§2GFyS ™, )5b8"87:D5)-5(58=+) 1 --) &) , DS 1 5)%-) , -§g1$*3, %) ,8018:3,8()-$;)0-3, ,)-$| E")-5) ,80)$))-<
(1,-5()-$"81C%--)&) ,8-§ (8- (J7"C)OE) &) , B8KS 1 5)9-§9)=+)0-$ ; 35085, )$-3*+8"$+, *95-+=)§ ; 35089) -5 ;)0-3, ,)-$ | E")-$K1!n0, !
D-c, Onllm<+,4/0:)D0!FG!>9-IFGFQnl!=::84konp p <<, 0X0:=- . /0EV*04-:040; 0V9/D:0V-0040F GF5XGFo<< , OW9C-4w5FHES ; VII!

"R §GHELIBEIBSE!

“OM-4<-8D-, 01 4<-0, :-V-. /01 ./-1):/5-01 0041 D-0, 41 ;0! <9/49D-:)! 0, :¥0! Dj988Y*-:-+,! ;j/,01 >009;-0! 0:! 004! V9<:0/*4! 4+<-9/D1!
<+>8+*:0=>0,:9/b!0,C-*+, ,0=>0,:9/b!0:100/*41- ,\0/0, <04!4/*109!8*)CI00,, <0! ; 0!09!>909 ; -OE!!
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JHLLH C567)#) 241 /6S31C! SHL #0! J.&(# 7).01 DM S6(.2IC™ (#! , 624, 140 $.3"1 )" "3l (#!
18 3HSBHOL! (41, #"1 (600CH"I X2! CA67)#! .30"31 DC1-37)#! (#! 2.1 54CA#O1360! . OIC! 41!, #1 7)3l #1!
(C'645.3"130" 3L)CI5 . 412. 15661, 1360H112.1°C, )A3IC! (#° (BOOCH" | (4" . O1CL%j!!

!

90168 #10106144!, 46062634120 43" AL COCI37)#I#1ISSC (#, 3041l (#12.156C (3, 13601012. !
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JCOCIR7)HIBHIC, )2. 364! . 556814011 (#06)4#. JMI6)132"17)31601!, 60" 131) CI5H13LI0ISHIILI 4" 1% . "4
(") 0! SC(#, 304! (#! 54C43"3600 (601! 60! #"5TaH! 7)H0#! 6)443%.12.1463#1012. | 54CAH#01360! meee)!
A2)"3)6"1, 60" 1.1 15#) 4H#O1HON1G#I3C IIND. %68 (324" 156) 4634 15)%23, " 1B& . O\..3"10D6O1I5 . *1* . 3"3!
203006413601 (#! £)51)6#1 7)1 #)11 ,6)8L #0! SC(#, 308! Jiz, #1 01 2.1 &4, —#8, ~#! JCOCLT )41 01 2.1
JCO6SB37)#1#1152) *12. 8 IHBHOLIHO! %3626 I3 . OICHO! , #1 1. (#, #116)80. 01! B . *#)&! .1C1C!26) 5CH!
90" )31kl #11#1(3"*60. 0, #1, 6J03134HIHOLGHIDHEE, 3O, #I(H" M361H# , ~0626 I3 11 (#" 361~ Ca. 534"
U1 (Ch.1"15 . GHSBHOL. 304" 1642. 1381012, 19436.C1-37 ) #1130 HE&6.J#12. 1B. 328" *#1 (#12.1(C,, 3"3601#0!
. 13TAH! (HIGH , -H6, ~H#I1 02K 1 "#16)HO11 )& 7)#27)#" 1 463" 15623137)#" 1 O0B300! 2. 43" (CH6018#!
0. 5564114 "#01342! (#12.1JCOCI37)#141 (#12.1BC(#, 3041 IC06%37)#! (.0"12.156C4#01360! " . OICI4L!
56)812.1"5-Te#16#586 () , 134#IXB.31IC, -6! . )MIECA62) 1360" 1-3"16637 )41 7)31 ") 3434#O0LI#1 7)31601!
(C*0!, 60183%) CI0!, - . OJHE2. 1583" #IHO! , - . 8! (#'15.. 13601 1116) 14" 15 .1-626.J34" 1, 60860 O #"Il!

!

/Q1C130" 131) 1360128195303 1Ta#! (#12.1" . OLCI&#" T2 SE# B3R (C56°3L. 384! (#12. 134" 36011
(#1068 .03" . 1360! (#12.156CA#01360I1< (65ICHIBI0! rSG | 012. ! 3 18 1CI3#!> . 1360. 241 (#! ; . 0IC! rsGhF
rsrri8;>;2 (C,204 7). 16# #04)M! ()! "+ ITS#! (#1 ".0IC! al j1 241 83" 7) 41 * 03L.364"1 23C™1 O
.)JBH01.1360! 5ECA3" WA (4! DHM5631360! . IM! 5622) 01! #11 IM! 16MI7)4"! U! 24°1 83" 7!
(D#M56"31360! (#! 2.1 565)2.1360! . JM! 83" 7)#" 1 3084, IHHOM! U 24°1 B.2. (B#") , 46037 )41 41! 248"
,60°CT)#0,#' Ul . (.51.13601 ()! "+'ITH# (# ".0IC! DM HOHOM (CH6I8.5-37)4"i!
C53(CSB3626I37) 4" H#11"6,3C1. MImEL" |1

**)!R_MRE!SO38)*8+3,$()$91$(3, , U0, 1D-c, Onl!m<+,4/0:)100!FG! >9-IFGFQnl!=::84kop p o4, ;4Ec+/CEV*0R__MRoN*+:0<:-+, X; 0X
D9X;+, 00N

133 &IIP=+-$Zi61=+-8)80)*3&&1, (1813, -5-508H/" , "B:D5)$)8&" ()*+, )i ()$918 50" (+*8+3, 58918 ;0"=) , 83, SLS\.L 5 5 3088
pFYYh:FG:@Gsl! 8! F1! m0,! D-c,Onl! m<+,4/0:)! 00! FG! >9-! FGFQn!! =::84knpppE<<, 0X0:=-. /0FV*04-:040; 0V9/D:0V-D040FGF5X
GF09C-4G6LES ; VI!

"1 -, -4:0°00; 041R+D- 3 9%-:)410:1; 0DOIRY, )11 16-8018" EX)$, 18+3, 19)$)¢-1, 8"$2GFy: 2622110, D-c , Ontin<+, 4/0:) DOIFGI=>9-IFGFQn1!
=2:84k0049 , :0EC+/CEV*04F4:0>0X ; 0449 , :004:*:0c-0X , 9:-+, 900X ; 0X49 , :009*:-<D00D9¥4:*9:0c-0X , 9:-+, 9DOX ; 0X49 , :OXFGEHKFGFF !
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A#)! L4011 2.1 63 # (# 2.1 /643(FGHI! 2.1 5ECA#01360! .)M! c6606#"! (601! 2.1 2) 114!
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!
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SKOIAEC). U3, (. ) *I) <3 $ (036U K353 a_av' A" $)<0h.5=""230" 04" ) 61" <44 C"443. ™"
Y2+ 10" )0 IO 0+ 51 0'13) "0 C KIS ) B 6 . - C K 3 B 0P (L CIKLE™
FCRC=UHSISH*-" U0, (KB(P™" O+ 0 202040 %25 1 Xy =% ) 0" 4 0" (034 S 198" 0+59)8) ™"
L IBHO™-H0) 0" SURHO" IK+40. "™ $"" OUHE) "I C' %) 2"H8. 10" B 1< 40" $ 234+1" 5™ #+ilh<"H'
0P (U142 0110 < <0
!
S.1BH)INH (#! 46) 1! (CLAASBI0H! ,307! 6%, 138"1 O1 0. (&#""#! (#1 2.1 " .0IC! "#M)#2H! #1!
4586 () , 13441
!
U+ (243, 190 OE) 0P (L1 SUHO" (4 0% 452" 6L £ 01 *+0RI2"-" 4 %95, Q35 (13" " #
$3. SIS 0D (RO Y <) L3 1R 5+ (L0'S I OUHE) T ) 2 I+ $) <006 G 30" 5 =0, 6"
* )5+5"08" " <O/ " RO IR0 0P (UL <" B IHO<003: 170~ $HEE 1 X2y U 10" =) U0
23,0411 0-""ROABIE" . 110" <+ UL 0" ' $) <3066 00 (P'5%. %58) 3083, (*10"$" 0%+ (L0hi3+H0"I3H'S " 943. "
5™ C1IK)*38) <3 Q'5U5=) "R Y <) 13+ " IKUS5/0" (P SUA) . “H 0" <)+ 0" B+ U5 R+
CHI0G . ) 2" 3SR G3138) YOO (" 1. +30'CIKB5/0'CIKIHE" .. (F3+# 2+ 1+4083. " $'6. . +00" 00"
D)+ 0 (P" "0+3H0'0%) 5343, ("0"$ 0+ (LhB+A0'L"0*1 (02 (1) .%o L0+ (101 (0™P*+0) 0% ("
X2y~ (P=) U3k 0" g (P AC

<30"312#1152.010.1360. 2! (#!" . O1CI5) %237)#18A> ; A?IFISE36431CI56CA#01360!me ™1, 60" 131)#!
IDYO! (" I5RHBIHE" L MA" L (2. ;> 2. 4%, DO, 362, JHI™) &), #1734 11(C3I0C!, 6B B#IH"1§17) . La!
5CA36 (4" (H#12. 1434l 1J86" "#" " #1104 1GSSSIEHBIH" 64" 111" . OLCI (4" OB, OL" LI (4" 1+t) O I

"LOICIGH' . O BrYFATL. O 2104 I3H0IA3303IM! . 44, 2. 156CAHO13601 (412 15#81#1(D. ) 1606 B3N
[

**#!] -,-4:0%0!; 04IR+D-; 9*-:)410:1; 0109IR9, : )11 . 1$-8018E+)§, 18+3, 19)$()$-1,8"§2GFy:2G??1In8; V10, D-c, OnlIm<+, 4/D:)DO!FG!>9-!
FGFQn1!=::84kw49, :0Ec+/CEv¥oit | 08 ;Vo; +44-0*w4 , AWFGSWWC ; 0V8+4:X<+,4/D:E8 ; V!

3R - GHEGEISHE!

“4)8/\-. /01T*9, U9-4011S0r3046"$S0"=) , 83,6\ )-8)5) ,§C3, , )§-1,8"$83581583 , ES()$-18=+)1n8 ; V10, D-c., Ontin<+, 4/0:) DOIFG!
>0-IFGFQn1!=::84k0049 , :0fc+/CEveoi ] [[08;V0809,, w8 , A8WFG5HWXWEGF5WO , 40=>\D0w=>04/*04E8 ;1!

-182 -



d

il

S o ANDREETTI Katia| Thése de doctorat | Janvier 2024

S#'1.,1360"10~GSH!#110~GGSIBE0LICBCEA0, #1. )1 (C53"1. J#! (31 (#I546M3SB3ICIONE . 4#" | (4!
1#"1"18. 53(#" 1 (683401 13601 (3. J06 137)#18_ = LN?I56)8124"1-C5. 131 1 1#11/1.30"317)# )1 ZXPi!
$.3"1.),)0#123J0#10030" , 8311241 (C53°1. J#"1ICOCRT 4"l g ) . 011 . ) 1462411 j! S . 1566 61360! (#12.!
*.01C!(.0"2#"1 4BCH" IM0B1. SHHOLHOIT ) . (#26) SHIALIHOI * .413037)#17)3143#101 130B64SB#412.
565)2.1360! .01322.3"#1" )82 1c604" !, 601. BIOCH"15.812.1, ~268(C, 60415 .412. 153 #101 (3"56"31360!
(0)O#! , .416J8.5-3#1 (#"! "62°1 #1! ")) 24") BO+#0"! SHBHLL. 01 (# BPBIHL 24" #M56731360"!
.B3BHOL. 34" 1HO! , 342 011 2" 1565)2. 1360 1 24 152) "1 4)20C8. Y2kt | 8BHB B 1 HO , #3014 61 HO! 2! (!
546, ACHAI#115 . &#0L" ! (#I*) O 1H0B. OL" 141124 152) " 1AM56"CH* Im&™ 191, #2) 3F, 3141130, 6B524111 S .|
5623137)#! (# SECA#O1360! *)"SHOIE00CH #'1! 30" )BB3" .0l 463H#! 32)"63%#! 1.01! 2.1 *.0IC!
HOA3B00HBHOL. 218 110136 O(H!. %" HOHI(#" 15636831C"10. 1360 . 26" 16) 115413, ) BTe#SBHOLHO!" . 0IC!
068" IBVSBHIT )12 1186) k" | (#12. 184586 () , 13601401 " 601N O (#16C )21 OL" | (36, 1"l

!

N.O"! )O#! 5#2"5#,134#1 2.%.&, 3004 2#°! 18.4.)M! #0! C53(CB3626J38! JCOCI37)#! O#!
$.07)40115. " #1!. 11" O (#5)3"152) "3#)4" 1 (C, #0038 1 () | 18Q2# (#"18. , 1H)&"1ICOCI3T )" 1! (#!
8" 130, ,1360° 1. 44, | (#"1B. , 18" (H1DHOARE004SBHOL! (. 0" 12 (CLARBI03" B! (#12.1" . OLCIAL!
(#"15.2. G (L0124 18. 304" 1411 (L 0" 12#"1565) 2. 1360" 1 - ) 5. 304" Im& "I S#" 156/ (383, . 1360 141!
2#'1 .21C4.1360"! C53JCOC137)#"! O#! "601! 16)*6)4"1 5."130,2) "#"! (.0"1 24"1 J&.0("! 546J%. BB#"!
0.1360. )MI(#!" . O1CI5) %237 ) #1411 (#I5ECAH#O1360 10! . OICH<) (B13600CH#0 Irsrs!(. 0 124!, . (& (!
2.1 /65533601 (HOTIVIH ')A DC4.2).13600 (H'! S56BBTYH'L 5)RRT)E (# .OIC!
HOA3B00HBHOL. 248 1 003" W#t1-1 T 0.03.18.5542.311 #0! 7) . 31C! (#! AGC"3(HOH! (#!2.1 ;6,3CIC!
B.0,65-60#! (#! *.0IC! #1! #04%600#BHOL §;R ;97 21 $.07)# (# ,664(30.1360! #OLH#! 24"
(3BBCEAO1"195303" T84 1! (#1643 .8 ("1, 863"C"1(. 0"120CL. 23" #BHOL (#" 15623137 )#" L (#1" . OLCI!

!

S. B3 "#1()|AL6.JE. SBHI0. 1360. 21 (#1(C53"1. JHI0C60. 1. 2881 (CS.. ACHOIrSGGHALL. , IC!

"#)HBHOLHOIrSIEl (601!, #81.30"1(C, &#1" I"#IBBOLIHO0, B4#! . 11#0 (B#11322) " 1641, #11#143" 3601401 " 326!

IfC+ C1IBEI5.JE!
UL # REH&-N0:=I2I&, C*+, 00, :1IC) , ). /010:1)8-C) , ):-. ZOIBIN)=5)$()$ ¥ * ()*+, )$S "0+, 1819)IC+DELL!, tFLIFGSNL!
SEILWE!!
T 440>\D)01_9:-+, 90011 63& ;8)80) , (5% ()$91563&&+--+3,$(]) , D5MB)S-5089] "=19518:3 , () -$ ; 348:D5)-5 ; 5CHD5)-5()$-1.,8"8
),=103,,)&),819)4 1)0%0) (+§Fy$ , 3=) &C0)$262GS#" 1, *)$ ()SFh$7)50)-$63&;8)30) , (58, X$ZY<S-)--13,830(+, 1:0)8 ()$262G:
?G?F!  m0,! D-c,Onll m<+,4/0:))! 00! FG! =91  FGFQn!!  =:84kopppE9440=>\D00X, 9:-+, 9D0EV*0; F, 05 lo<+>8:04X
*0,, 1 /40<049 ,:00, Cod51<049,:00 , CFGF5G6Jw<+>8:01*0, 1 /=::84k0ppEd440>\D0OX , 9:-+ , 9DOEV*0; T, 05 lo<+>8:04)
*0,, 1 /40<049 ,:00, Co)51<049,:00 , CFGF5G6Jw<+>8:0140,, ; /1!
G-, -4:0401;0091RY, :)10:1; 0109INF)CO,, -+, 11 ¥ * ()*+,)$001, *)$E" , 3&+D5)$2G?h1in0,, -C, Ontin<+, 4/0:) D0IFGI>0-IFGFQni!!
I=::84K0049 , :0EC+/CEV04F4:0>0X ;0X49 , :00- , , +C9:-+, X0:*0<=0*<=00/*9 , <OXCO0 , +>>-. /0!!
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5)3"7)D321 04 "+"1CS. 13"#1 7) #1241 (C53"L. J#! (#1GH15.1-626I34" ¢ )1 4! 2D UB1360! (#! 583" #1 40!
,—.8JH#I58C, 6, #1(#"1S5..2. (3#"1ICOCI37)#"1"D30 " Ta#1 (. 0" 1) O#I5HE" 54, 134#1 (#154C4#01360140!" . O1C!
#1140! " 01C! 44586 () , 134#1 J26%.. 244 S#! (C, 841! 5.8)1 241 rh! "#51#BWsH#! (#12.! SVB#! . 00CHE 4!
,60B3%B#! 7)#1 24°1 (3.J06" 13, "1 JCOCI37)#"! 601! . **33C"1 0 (#") 58.137)#" 1 U36BC(3, . 24"! (#!
54C4#0136001!

!

Y.'H'bb_bjbjbsinjH+.0, (E0U$EH#+08, ()"'5="T' (13" .0'$+##" (.- (0"#0'$" 1. 4351 H"
Do (<UL BYH)E3, (M H+ (U FL OO 1 SECH A5 6. 962" D (OB B
<UO(L0'S R )2 A B S 30" S 50 L B)H)E3, (- (S 0+ 3H0-' 1 <) $ B+ 05, 3% (!
003" 1 . "0 +40%: 1" $(° 5" 4. SH000BH5™ <)SISUL™ C' 106" * . +5. )b+ Il , (3L * . +5/$™" C"
ERHH+ . <OR+H-"SUHO' L0 5HASHUI+H0"> ) 210 (27'$ ™ 6. 4351 H'bb_bjb-"$"0*" .0+#:40"300 ("0'$ ("

5"0"*" 0+##"0'0+#8" <" ("0

M H+.0, (EOUSEH+0E, ()""5="T" (4" *" . 0+## 00 (S S+E'S %</ 0+ CSE IS5 (3L
SEU s B (Ut <UL B) )3, (1 (20 F. ™ O +H0 1™ SE A YA S+ 6. 962" D (OISR
$<O(L 0GR )2 I B < DS SHHOIB) )3, (- (SO0 1<) $ IS 105,34
OORR0BR" 1™ " 0P-+440% = 1" $(* 57"#40. ™" SH0030R6H5™ <)SI5U1™" C* 105" * . +5. )i+ it | (L' *.+5/"™ C*

E3 e <Y (L 0'SH" (U SUHO' O B+HSRIHH0™ ) 210 (22" $™ 1%6. 1351 H'bb_bjb>"

!
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APRES ART. 19 N° 781

ASSEMBLEE NATIONALE

17 septembre 2019

BIOETHIQUE - (N° 2243)

Commission

Gouvernement

Rejeté
AMENDEMENT Nl

présenté par
M. Berta, Mme de Vaucouleurs, M. Fuchs, M. Hammouche, M. Isaac-Sibille, M. Balanant,

Mme Bannier, M. Baudu, Mme Benin, M. Bolo, M. Bourlanges, M. Bru, M. Cubertafon, Mme de

Sarnez, Mme Deprez-Audebert, M. Duvergé, Mme El Hairy, Mme Essayan, M. Fanget,

Mme Florennes, M. Garcia, Mme Jacquier-Laforge, M. Joncour, M. Lagleize, M. Lainé,

M. Laghila, Mme Lasserre, M. Latombe, Mme Luquet, M. Mathiasin, M. Mattei, Mine Mette,
M. Michel-Kleisbauer, M. Mignola, M. Millienne, M. Pahun, M. Frédéric Petit, Mine Maud Petit,
Mme Poueyto, M. Ramos, M. Turquois, Mme Vichnievsky et M. Waserman

ARTICLE ADDITIONNEL
APRES L'ARTICLE 19, insérer 1'article suivant:

A titre expérimental et pour une durée de trois ans, I’Etat peut autoriser deux établissements parmi
ceux autorisés par I’Agence de la biomédecine au titre de I’article L. 2131-4 du code de la santé
publique a étendre le diagnostic mentionné au méme article a la numération des autosomes.

Un décret en Conseil d’Etat précise les modalités de mise en ceuvre de ces expérimentations,
notamment les conditions d’acceés et les criteres d’éligibilité des établissements concernés, les
caractéristiques de I’appel a projets national ainsi que les conditions d’évaluation de
I’expérimentation en vue d’une éventuelle généralisation.

Le contenu de chaque projet est défini par un cahier des charges arrété par les ministres chargés de
la santé et de la sécurité sociale, pris apres avis de I’Agence de la biomédecine.

Les ministres chargés de la santé et de la sécurité sociale arrétent les établissements de santé retenus
pour participer a ’expérimentation au vu des résultats de I’appel a projets national et apres avis des

agences régionales de santé concernées.

Un rapport d’évaluation est réalisé au terme de 1’expérimentation et fait I’objet d’une transmission
au Parlement par le Gouvernement dans un délai de six mois.

12
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APRES ART. 19 Ne 781

EXPOSE SOMMAIRE

Le diagnostic préimplantatoire (DPI) a pour principal objet la recherche d’une anomalie génétique
pouvant étre responsable d’une affection grave reconnue comme incurable au moment du diagnostic
ainsi que les moyens de la prévenir et de la traiter.

Le présent amendement vise, a titre expérimental et pour une durée de trois ans, a étendre le champ
de ce diagnostic a la numération des autosomes, c’est-a-dire des chromosomes, a ’exclusion des
chromosomes sexuels afin d’éviter tout risque de dérive discriminatoire. Cet examen n’implique
aucun acte supplémentaire dans le cadre du DPL

La vérification du nombre d’autosomes est centrale a deux niveaux. Tout d’abord, au niveau du
taux de réussite de ces fécondations in vitro, déja considérées a risque car objet d’un DPI. Une
mauvaise numération des autosomes, dite aneuploidie autosomique, aboutit, en effet, trés
majoritairement a des embryons non viables et a des fausses-couches. Ensuite, pour la santé de
I’enfant, car dans les rares ou cas la grossesse est menée a son terme, celui-ci souffre d’une
pathologie génétique grave ouvrant la possibilité d’avortement thérapeutique.

Il s’agit donc, au travers d’une expérimentation, d’évaluer la pertinence d’étendre le DPI a la
numération des autosomes.

2/2
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ART. 19 BIS N°853

ASSEMBLEE NATIONALE

25 juin 2020

BIOETHIQUE - (N° 2658)

ADOPTE

AMENDEMENT N°853
présenté par

M. Saulignac, rapporteur, Mime Battistel, M. Aviragnet, Mme Pau-Langevin,
Mme Rabault, Mme Bareigts, Mme Biémouret, M. Jean-Louis Bricout, M. Carvounas,
M. Alain David, Mme Laurence Dumont, M. Faure, M. Garot, M. David Habib,
M. Hutin, M. Juanico, Mme Karamanli, M. Letchimy, Mme Manin, Mme Pires Beaune,
M. Pueyo, Mme Rouaux, Mme Tolmont, Mime Untermaier, Mme Vainqueur-Christophe,
M. Vallaud et Mme Victory

ARTICLE 19 BIS
Rétablir cet article dans la rédaction suivante :

«A titre expérimental et pour une durée de trois ans, I'Etat peut autoriser deux établissements parmi ceux autorisés par 'Agence de la biomédecine
au titre de I'article L. 2131-4 du code de la santé publique a étendre le diagnostic mentionné au méme article a la numération des autosomes.

« Un décret en Conseil dEtat précise les modalités de mise en ceuvre de ces expérimentations, notamment les conditions d'accés et les critéres
d'éligibilité des établissements concemés, les caractéristiques de I'appel a projets national ainsi que les conditions d'évaluation de I'expérimentation
en vue d'une éventuelle généralisation.

« Le contenu de chaque projet est défini par un cahier des charges arrété par les ministres chargés de la santé et de la sécurité sociale, pris aprés
avis de I'Agence de la biomédecine.

« Les ministres chargés de la santé et de la sécurité sociale arétent les établissements de santé retenus pour participer a I'expérimentation au vu
des résultats de I'appel a projets national et aprés avis des agences régionales de santé concemées.

« Un rapport d'évaluation est réalisé au terme de I'expérimentation et fait I'objet d'une transmission au Parlement par le Gouvernement dans un délai
de six mois. »

EXPOSE SOMMAIRE

Le diagnostic préimplantatoire (DP1) a pour principal objet la recherche d'une anomalie génétique pouvant étre responsable dune affection grave
reconnue comme incurable au moment du diagnostic ainsi que les moyens de la prévenir et de |a traiter.

Le présent amendement du groupe Socialistes et Apparentés, originellement déposé par notre collégue rapporteur le député Philippe Berta, vise, a
titre expérimental et pour une durée de ftrois ans, a étendre le champ de ce diagnostic a la numération des autosomes, c'est-a-dire des
chromosomes, a I'exclusion des chromosomes sexuels afin d'éviter tout risque de dérive discriminatoire. Cet examen n'implique aucun acte
supplémentaire dans le cadre du DPI.

La vérification du nombre d'autosomes est centrale & deux niveaux. Tout d'abord, au niveau du taux de réussite de ces fécondations in vitro, déja
considérées a risque car objet d'un DPI. Une mauvaise numération des autosomes, dite aneuploidie autosomique, aboutit, en effet, frés
majoritairement & des embryons non viables et & des fausses-couches. Ensuite, pour la santé de I'enfant, car dans les rares cas oll la grossesse est
menée a son terme, celui-ci souffre d'une pathologie génétique grave ouvrant la possibilité d'avortement thérapeutique.

Il s'agit donc, au travers d'une expérimentation, d'évaluer la pertinence d'étendre le DPI a la numération des autosomes.
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AVIS 138

Or, si I'on examine I’intention qui préside a I’extension du DPI aux aneuploidies, elle
n’est pas motivée par la sélection d’embryons plus désirables que d’autres, mais par
la sélection d’embryons plus viables que d’autres. Au 5éme ou 6éme jour de dévelop-
pement, le pourcentage d’embryons aneuploides est de 20% a 85%, selon I'age de la
femme (Franasiak et al., 2014). lls ne sont pas viables, a I’exception des trisomies,
13, 18 et 2147 ou des anomalies des chromosomes sexuels. Ces derniers sont égale-
ment a I’origine d’un échec d’implantation ou d’un pourcentage de fausses couches
plus élevé que lorsque les embryons sont euploides. Par exemple, dans le cas de la
monosomie X (Syndrome de Turner), prés de 99% des embryons ne s’implantent pas
ou aboutissent a une perte feetale trés précoce.48

Sachant que plus de 95% des DPN pour la trisomie 21 conduisent le couple parental a
décider une interruption médicale de grossesse, est-il plus justifié d’assumer cette
sélection a un stade avancé de la grossesse qu’au stade préimplantatoire ? On rappel-
lera que les parcours médicaux des femmes dans le cadre d'une AMP sont particulié-
rement éprouvants, pour elles-mémes et pour le couple. Le DPI-A diminue le nombre
de tentatives d’AMP en limitant le nombre de fausses couches et limite aussi le risque
d’une exposition hormonale élevée.

L’extension du DPI aux aneuploidies reléve donc bien de I'évaluation pré-implantatoire
de I'aptitude au développement embryonnaire (EPRADE)%9.
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Age moyen de la mére a I'accouchement

n années

296

1994 1998 2002 2006 2010 2014 2018 2022

Note : données 2020 a 2022 provisoires arrétées a fin novembre 2022 ; age calculé pour une génération
fictive de femmes qui auraient a chaque age la fécondité observée pour les femmes du méme &age l'année
considérée.

Lecture : en 2022, I'age moyen de la mére a 'accouchement atteint 31,0 ans.
Champ : France hors Mayotte jusqu'en 2013 et y compris Mayotte a partir de 2014.
o
oL nsee, estimations de population et statistiques de '‘état civil. &l
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Outre-Mer

Concernant les Outre-Mers, des actions spécifiques pour ces territoires ont été identifiées en raison
de leurs besoins particuliers en matiére de santé sexuelle et reproductive. Aussi, en accord avec
les acteurs de terrain, cette feuille de route prévoit-elle pour la premiére fois une action adaptée a

chaque territoire ultramarin.

Action n°29 : Renforcer les actions de santé
sexuelle au sein du Service Militaire

Action n°30 : Renforcer l'intégration régionale
des territoires ultramarins, avec leurs pays
voisins et dans les instances de coopération
régionale

Guyane : Appuyer la mise en place d'un projet
pilote de dispositif mobile en santé sexuelle et
reproductive

Martinique : Améliorer la prévention du HPV
par la vaccination

Mayotte : Assurer une campagne de promotion
de la contraception adaptée au territoire

La Réunion : Appuyer la mise en place d'un
programme de réduction des risques liés au
genre et a la sexualité aupres des jeunes en
difficultés

Wallis et Futuna : Accompagner la prévention
et la prise en charge de la santé sexuelle et
reproductive

Saint-Pierre-et-Miquelon : Soutenir la mise
en ceuvre d'un programme d'éducation a la

sexvalité par les pairs
Guadeloupe : Mener une campagne de

promotion de la prévention diversifiée et
d’information autour de la contraception

VIRHE(74"=""5'P, 4-$#H(*5™(*="" $'P$& (= I

! !
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>9+4IFG551IN0, I)-C , Onlin<+ , 4/0:) D0IFGI=>9-IFGFQni!=:: 84k ; +-E+*COSCEEGCGO*VBEFWHI!

"CITZS$&~I[)*9*; 1IAR<-0, V<19, ;IPO<=, +)+C-<OD! " -:0*9<FIQAIOIR+<-ODIN*O<:<OALI#3*+ 196485 (+)-$3I5#*+) , *OLICHDEIFWL!, tILL!
5JJW1I8ELIGQHIQLE!

"Cing S 18 COMIABOV+*>- , CIR<=+4DIR<-0, <01&; /<9:-+, KI9I3+>>0, :94Fl+, IR0D0<:0; 1$08++:419, ; IN+-<FIM+</>0, :4AL!
H5()-8,$#%4) ,*)8™ (5183, IIC+EIB 11!, tI5IFGGILBEIL IXIFE!

“CHIMNRASP& ™R A9<. /0411 21 *jOB=0\):-49:-+, ! :0<=, +4<-0, V. /01 0:1 D91 ;)>+<*9:-49:+,1 ;01 09! ;)>+<*9:-0! BI! \)=5)s
*1,1(2), . 0% ,-)E. ) &) . 8O -5-*4) , *)-$()-$&187" &18:D5)-§)8()-$8)*7 , 393E+)-ICHEIF1 , tIFUIFGGFUISHISHIXE I IF!

" (34R 246+ I8EISFJE!

DURES (HZ IS " # MI3I=+D-, 01121, V+\)4-:)lICcH+41%-4 . /0410:1C*9-410>0; 041BL! .k b3 1,-43,8 ¥ 1, 1E) &), 8\)=+){l!
CHE5 L, t51IFG561I8E55GH55HE!

DI H3YE T #SMI[94:+, 11 191308183, $O)SK)- 5 0488-*4) , BAEDB) 1) ; -1+, 11 (*-, IS ILWE!
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B6%"CHI (L0"116) 14 "#'! 6556 . 0111 6k! , #22#! (#12.15-26"65-3#1 (#'15. 413" 1 56313741 "#!
(#" 304! #1! 6K1 281 ,-63M1 5EBI3TYHL M), #3823 #01! ") JICEHR! 281 (#JI6C! (D301CIL. 1360! #1!
(0.)1606%3" .1360! ()!5. 13#01F, 316+#016#8241 (#12. 1462601C! (#1 (C2CJ . 13601 () 1%3656) 463! 1 340!
7Y 158 137) 4" 1 BC(3, . 24" "#1 -#)41H011 012D, ) 16.(3. J06" 13, 1411 2'. ) 16BC (3, . 1360! (#! , #41.30"!
5. 13401" 10 1(CH6, 8. 131", 34013837 ) #ILI" . 03L. %HI0#I56) 88311, 60, HEOHKIT)D) O, 2. " #1(DC231H" !
.3 21" #1 (631 (D30ICIGHRI24"1,600.3" .0, #* HLI" . 463%FB. 361 (#'1j 1060F"5C, 3. 23" 1 ImI " 17)#!
H'1 5.13H01") HMSHAL'! 6)! 2! LS. 1H)A"! ", 3HOLBIT )4 g)DH2H! "631 5ECAHOL360! *.0IC! B)!
" 3HOL3BI7)H 2.1 061360! (#! ,)2)&#1 OC, #" "3t (# "#1,60" 13)HE 0! 18. 46" ! (#"! 136831421 (#"!
"6 (#| BCBORH" ,6SB) 0" #4115 81 JCHINS. 1, ))&k *,3H01B37)H #11 * 03138 #°1)

,607)%" 1. OL3HR# (#12.1, ) 2) 11, -037 )#1#130 () " 183H24N!
|
!
|

DN B HSEPPRIYOFC)I2I" |-, 0%, 0:15) ;-<ON0: 9N+ | 443>>9:+ I3}, 4*>0:-+ , 1894004189:-0, :41BII\ *-) 15b1IC+IEIS561! , 61!
FGGF1!8EIF6JXFHLE!
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P&t ( @0 71 <12Vl 4:645;;>_19J:-( -V ( 7L
1412<91952( ?2951139=>:( 1>K( 649<F:-<( ;:( 71
2951 .525F9:-(- V(5 - (71(?9592 ;><149:1

SH'1(C, 6) 4#ALH"1-3"16837) " (#12.1B3"#1H0I CA3CHO, #) (#12.1718) , 1) &4 (#1 D<N> 140!
GH}t! #1! 2.1 566(),1360! ()! 5e#B3#a! "CTIHON.J#! ()! JCO6S# -)$.30 ™8 IHO! rsrG! 601!
546860(CHHOL! BCL. B6E5-6"C! 2.1 &#, -#4, -#1 BEO(. BHOL. 24! "#'! 5523, .1360"! ,23037)#"! #1!
1-CA. 5#)137)#" 1 922#°130, .40#01! D6YH#, 134.1360! (#12.16,3.24#FICOCI7)#N S ICOCIT)#! (#'!
J.BTI" L I5#S3" | (#1(C, #2481 (#" 156 (383, .1360"16) . 21C4. 1360 " 16#"560" . 624" 1 (D) O#185..., 13601 ()!
(CATIHSHOL (#! 2.1 4#546() ,1360! #11 3073 54656 #4! (#'! Se#B3#"! (3.J06"13, "1 JCOCL3T)#"II!
_ §.0"B3J)4.0112¢"1,600.3"".0, #"1")812.10. 1) &#1#11241B60 , 13600454011 - ) . 3012. 164546 ) , 360!
OLDTaH#! (#12.1BC(#,3041IC06S37)#! . 13556 CI2# , . (8. JHIUIBCL-37)# ¥1SD. 43" 16t t! ()1/ />9!
HOI56"#12#" 1% 260" 13!l
!
HI0" L3503+ 0" $ 570" "5 =-+1+630" SUHO" K"#0" < 11" $(* 2320688 B 5+<* 30" I"0%/5™
(<Y O+ (U2 H)UH<+30" 3, (DI(S"0" "8, (COBHE<"HO' )3, (0, (W C' 1%
. IHO<I003H $0" <+SIUISUHH0' 6)H)E3, (0"C' 10" $ 05 HSIHE™ H'0", (“OW+#0")=3, (10 +.4" 4"

0. "1"0"35+H (0S5 .4%34#"0'$™"1" (L0'5+#0) , ("#5"0-"C'H+ (L™ CLH#6E" . <"-'0(."1"03#$3238 (0"
063#03", (""'1"0""H#0" < 11"0")5+1+63, (*'0""4") 2+1(4340% ©!
)

MY Z$# [&]-<=001213=98-:*0155¢ =91 ; )<+/CO%:0!; 01091 ; +/\D0I=)D-<0B1!-, | | Z$#_ [&! ] -<=0ld; -*Eel! 4+-§3+0)$ ()$91$
C+393E+)$&39" *591+0)1! " 9IM)<+/CO*:01IFGGQIIBFISQIXS I IE!

")(!%,:0*,9:-+,9D! Y/>9,![0,+>0'R0./0,<-,C! 3+,4+*:-/=>11 A%, -9 R0O./0,<-,C! 9, ;1 #,90F4-41 +V1:=01 Y/>9,! [0, +=0Al!
A1850)!6GJIIIFGG5I88EHLGXIF5LIN0, ID-c , Onlim<+, 4/0:)100!FG!>9-IFGFQn1!=::84ko0 ; +-E+*Co5GESGQHIQ I G IWGLF!!

Miyzs 1$/:=1121791T*9, <01 0:109! [*9, ;0K *0:9¢, 0! 11DjO*0! ;01091 >);0<-,01 c),+>>-./0Fl_+/CO9/b! ;)V-41):=-_./0410,!
=) ;0<-,0!;01091*08*+; /<:-+, IBII B ) ($#*+ICHEIQN1!, tFLIV) CEIFG5J1I8EISLQXSLHE!

D133 &1IP=+-SFAAG7:D5)-$()-S&3 (HF 183, -$%4C9")-§ (SSE" , 3&)%) ,80)8)-; 3:08)8=+E491, *)1In8; V10, 1D-C, Ontin<+, 4/0:) 100!
FG!=9-IFGFQnl!=::84knp ppE<<, 0X0:=-. /0EV*04-:040; 0V9/D:oV-D040F GF5XGF09C-4w5QQwxwI ; w-, 9DE8 ; V!
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1"N.59+5-57 U#th(¢=.5.~ 70&(4. W 70— 50 - %1 1%846%486%+(. - he#6504413¢
83— (9¢0t

L) 181 24"1 7)#"1360"] C1-37)#"1 5CH#"1 0 D)1323" . 1360! (#! 2.1 JCOBBI7)# ™"l 24"1 546I4T"
" SHOLBIT)#'0 24)8") 56" "AICT 14, -0626J37 )4 #11 248" B3"#"1 #0! .55, .1360! OC, #" "31401!
(OCL.%2381) O#16CBHMIBO!ICL-37)#1)AID. , , T*1"6,36FC, 606537 )#I#L )al2H! "+ ITSHIC, 606537 #!
(#) ') 1#,-0626J3#" SC(, . 24" #11 (# 2)E"! #MIH0.2ICTI S#)A! #883,3#0,#1 O (#"! 830!
1-CA. 5#)137)#" 1 11 G#SB3 #I#01 7) #" 136015 .81 24)8" 1, 6wl" 12,1 "6) 4#. 30#1C10.. 1360 . 2441 (. 0" 128
(65.30#14#"11C, 64, ~CHIl!

!

S#152.01BC(#, 304 JCO6B37)# rsr}5C,3 .31 7)#! i1 "D31EC560(10N) O1#0H)! (#1* . 01C!
5)%237)#i132!  SUIIE00#! )" "3 (#1B. HICHHLIHL ) OHIBIATEH BC(3, . 2#1#130() "183422#10.. 1360 28
#01 BC(#,30# JCOBSBI7)#! 41! (DHMSGALER! ,#1 " . A63FB. 3 m I N#IE3TE#2.17) . 231C! * .01C! (12!
4#566() ,13601-) 5. 304! "#1 (C5263#01 1401832336 O#1) 014CE3L. %2815 . 322. I . )MIHOH)MIB0 () " 183#2" !
#IIC, 606B37)# INSH" 156" 02k | (#12. 164, -#4, ~#IU36BC(3, . 241061 SBHOLI56)812.1"5-Te# (#12. !
§#566() , 1360017)#" 13600401130 (CO3. U2HBHOLIH" 1263"1 )15 .8, ~CHI230 () "183#15- 4B . , #) 1371
2#)4"1,60"CT)H0, #" MI6C1-37)#"11O0IrsS H'LEJ . 03" . 360! (#!, 665CH. 13601 (#I(CA#655#SBHO!!
C,606537)#18L/NO?! (CBI03" " .31124" 1936 1#, ~0626034" 1, 65 B#! 120552, . 1360! (#12.1", 340, #1#1]
(#12.11#,-0626J3#1 01 (#°1 68J.03"S#"1 434. 01" (# SVSH#! 7)00! "#'1 , 656" . 01411 546 ()31 #1!
$6(C3".1360"1156) 416 (3B (#'1S5. 1C3. M1434 . 01"16) 1060F434. O1"1. )MIB30" | (#12. 1586 () , 1360!
(#,600.3"".0, #" Il (FUR3H0 " WL #5643, #" m* CNO0Ir SSHIHRAISEC , 3 #17 ) #1j 4" 63614, -0626 34"
BBBEHOL! (#'1"62)1360" 114, -037)#"17) I SHEBHLIHOL (#14C" 6) (&#1%3#0! (#"1586%2TS#" (#1* . 01CI#1!
(R 6) 8, #') IMT)#2" 1281 60 (1%L, 60BA60LCIm 4 11 SDL/NOI2#"17) . 2383#1 (030064.. 1360 (#!
£)51)a#! #1! 58281 (0683 . 03" B#"1 434. 01"l <B30! (DHM56"#4! 2#°1 ,6016)8&"! (#! ,#! 5-COBBTOi! 2.1
061360! (#1%36C, 606B3#106) *1.55. &.v112. 152) " 1548130401

DV INSSSZPI#;00-,00YZS$_I$/:=1HSY00D:=IN*H044-+, 90419, ;IR<-0, :-4:4y! (-0pdl+, [0, +>0Kp-;0L_NPI-, 1:=0IT*0, <=!
N/\D-<IY 09D:=IRFA:0>K13*-:-<ODI## , ODFA-41-+V1:=018:=-<D1k44/041$9-40 ; INFINYO, 9:901 [0, +>-<SLE!S . 3#5R , )1I5WId55¢l FGFFE!
NESXSWEINO,, 1D-c , Ontin<+, 4/0:) ID0IFG!=>9-IFGFQn! =::84kaoi+/* , ODAED+4E+*Co8D+4+ , 009*:-<DOX- ; A5GESQWS0i+/* , 90E8+ , OFGFWWG5SG!
134 40-01 3+, 4-2/:+, 0011 . 1§ -352)01+,)8% , 183, 19)11 n0, ! D-C, Onl! m<+, 4/0:)! DO! FG! >9-1 FGFQn!! =::84knop pppt<+, 40-D)
<t i/t | OBVODOK<H, A=/ 4+ 0D9¥A+/COO- , 0:0K, 9:-+ , 90!

"1 -, -4:0°01; 0091RY, :)10:1; OAINF)CO, -+, 11 X * ()*+,)$001, *)SE™ , 3&+D5)$2G?hin0, I)-C, Ontln<+, 4/0:) DOIFGI>9-IFGFQnt!!
I=2:84K0049 , :0EC+/CEV04F4:0>0X ;0X49 , :00- , , +C9:-+, X0:X*0<=0*<=00/*9 , <OXCO , +>>-. /0!!

& Z3M&LI2" I, 1843, 5-818+-81D5)S)N1SCH38)*7 , 393EH)$p&t-)$g813508) , $2GGhsINO , -c, Ontin<+ , 4/D:) DOIFGI>9-IFGFQnil!
=::84knp p PE+0< ; E+*CoV*04:-0:0<=X0>0*c0, :040; OV-, -:-+,4:9:-4:- . /0; 009\-+:0<= , +0+C-0=>-409i+/*0 , FGG I E=:>1!

1Z3M&!. 180437 *3, 3&4)5089] 730403, $2606>% 1 5)%; 03E01&&)S(]1*8+3, SKAZ3M&IN/\D-4=- , CEIFGCILISEIF I !
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SH'118.4. M (H#Ixt . 00# A -) 0! CA#IRG)2)MIHL! 1#06V1!N . 43460"€ 1601 24 SCA3LH! (4!
,6OLML) . 23" #1801 (D-3"1683, 3" #8141 (#1 (CAHI655HID . BEHYRI T)#12. 1136C, 606B3#! . 1583 #! (#5)3"!
LR O!, - B5!. , . (CH37)#F) "7)D0!"60130" 131) 13600. 23" . 13601411 1S3 #101D. JHO( .15 . 124!
B3I (#! (#)MI68J . 03" .1360"1 7)#1"60112.1 /653" 360! 9)465CH00#18/ 972! #11 DL /NOIIN..0"! " !
"1, 1CI3 (HIrsGritDL/NO! (CLRSB30. 3112. 1) 32241 (#166) 1 (#12. 1%36C , 606 B 3#1al!

(

HK3 A 2003+ 00 (10" 205" SK (™5 . +J00UH5™ S (I 1" 0" (" - 34) 58+ <3 *+ (S (+*R"
25 4 (4 2D BR 1) B3, (1 Q SK)2UL(. IR AUBE *+4 3" 1" $70" 1 3+ 5= 14+6370" 10
S3HOB3HE 00 IK) SHH<I KA B 37 10"+ U0 SUHO'T0, (10K (213, (R (U
BT < O (R 3" 10 S OBABLI0-" 5 (LHB™ . B QU <) 3. B <) = O
<5 +) S0 SIUL) 00,030 0O )

!

ND)O! 563011 (#! 4)#! "CH.0137)#i! 2.1 %I6C, 606534 . | 546I84" "34#B#01! *)552.01C! 24"
Y3614, -0626J3 "1™ * .81306!>3#( () #1IRE. 0, FN6S3037 ) #1Z34340120322) "18#011a!!

!

HKIS #3135 I3+ SKHTB<""0" 502 10" $ $) 5+ (*" . IKYUZ' +(2." 10 243" (" 6)#3™
B))E, (™ "8 1300 3<<) SR <"HL "HR. U241 " 106" *+003: 313)" H(H™ #+ (2L )2+ (B3+
S (0311 1+#8)™ 0(." (#6955 S+ 2H3+#0" 05=(<*"8) .3 ##" 0" S HUAUS' 0™
<TI0 L0 R (RS G S A C K= STHE A ae R S 0+ (1.
K)<". 6" H5™ $ 0" #. "% 4" (L0 05= (<)) 3 HO IO H™ G < Q" s 34) 5+ <3 R 08 U+ 0"
SEHCSTE ) S OIS BB 0% 4 10 1M < (0 3, ()R <+
Uhd. Y631

!

>6PUeH) #'! #11 -CIC46ITO#"! "601! 2#*! (CBI0360"! (#! 2.! %36C,606B3#! 1.01! 24!
.5546583.1360" 15623137 )#"16011"6311". 0, 1) .£3"C! "6311562. 83" C!"#" 1683#01. 1360 "I1AG ) &! , #41.30"12..!
U36C, 606BHI1E. 0" 56 #12" 6I37) 4", 531 23" 14" 101, 4224 | (#" 126337 )#" 1 () 160 (#1434 . OLINAG) &!
() 16" B2 11) OR! . 5586, ~#1 (3"8) 5134#1012. 1, 863" CHI (#12. 193626 J381411 (#120C, 606 B 3!

UNEYS_ 1109, ,00TZSH" "&SFH [ COI0:IM# (HSZ_1"0, +:1121MO! . /+-1091\-+) <+, +>-0104:X0D010! , +>Ix! [0, 040! ;j/,!
,+/C09/1)V)*0,:-001;jO<:-+, 18/\D- . /OIBIAL50)-§#*+) , *)-5#3%+ "8 -UICHEIFLI , t51IFGEHIIBEIQXSLE!

hZ3MEA! 15C+37*3,384)S) , $2GACSIS (Il 483, (15, $; 03E0L&&)S(] 183, $23*5&) , 8)b; 130183:0) LINO*-411 Z 3M&IFGGLLISE!
Q8!
(21 041c*988041; -, , +CO:-+, 414<=/>80:)*-0, , 041)C+. /)04I89*100419/:0/*41*0,, C+-0, 11100, 40>\DO!; 04l- , , +CO:-+,419-49, !
4/-:00 11 7,01 5)<+/CO%0! >9i0/*01! -<-1 Dji-;0, :-V-<9:-+, 1 3O, 2F>041 <98IND04! ;0! ;)<+/80% Dj#M_! BEl N#YS_ 1l 709, ,01!
TZSH" "&SH [ CO0:IME(HSZ_1 ™0, +Hil1 21MO! . /+-1091\-+) <+, +>-01 04:X0000!00! , +>1x! [0, 040! 31/, ,+/CO9/T%)V)*0, :-OD!
1JO<i+,18/\D- . JOIBUALEE0) -$#%+) , *)-$#3*+"8" -ICHEIFLI! , t51IFG5HIIBEHE!

"1 4EMMSI 9%, + 0: (h(H&_! T, <alM+>-,- /011 2! * 91 <=->-01 CO*:01! /, 0! V9/440! */8:/*01 X! ™ 041 :*9i0<:+-*04! ;019!
9, 41+, 1)<+D+C-. /01BN )=5)8001 ,al+-)§()$#3*+3:A*3, 3&+) 1!, tFUIFG5 1 IBEISGIE!
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S HOCIA. ""#1" I KO (#1" ) 4B B0LHA!, #1141 () . B1C156) 401844638 (D. ) 164" 156" *33231C " 141!
06)"1"6)-.3160"106)"130" , 4361 (.0"!, #1141 (CS..&, - #l!

!

90!C,-6!0! 0616#! . 5586, ~#i! ,#81.30"! ))& "¢"106) "1 2#1 & 554224011 al 2.1 %36C, 606 B3#!
8. HBUAN6) 1L, ) 1. OLT) DHLA (BA3 #124  1) 6" 11. 011 0" 24" | (34H8IHO , #"15-326" 65-37)#" 17 ) #!
2.1061360! 6%323"#i! (.0"1".118. (), 1360!5.8126"1 (C,3(#)8"15)%2%3, "1 7)#! (.0" 124" 13552, . 1360"!
30() " 1634204" ! #11 830.0, 3TEA"! 7)DHRH )", 31 X033 24BHOL B3"#! #0! N)44#! 01 0. (& "8 (!
.63, )2L) & 441 2.1 U36C, OGB! "DI0"1. 224! 5E6IGH" *3AHBHOL (.01 24! (6%.30#! (#!2.1".0IC!
2)$.30# OI>6) " HOHO (60" B, 315 . &36C , 606B3H!I(#12. k4546 () , 13600DH0 #BU2A!I (#1055 . 443!
BC(3,6F", 3H013837) 4141130 () " 163421/0( 78081 /11 .22. OL! (#12. 18 , ~#, ~#1#0!" .O1CH (#"1 (3. J06"13, "6
(C53" 1. J#'0 RXZI XZJ4! X" i %365.1C83. )ME! %36BC(3, . BHOL'M %361-CE. 53" *)"7)D.IM!
036%. 07 )4 1L )"+ LTS #! (#1" 630" 16C560 (. OLOIDHO " #BU2H! (15 . 1-626. 034" 136" 6, 3. 2| (#12.]
"5-TeHEH5E6 () , 1344

!

ZH#) - B514M3, . 20156) 81 24 SEBHOL! 4 1101 (3"1.0, #1 (#12D. ,1360!5)%237)#! (.01 *60!
5586, -#1J26%. 241 (#1217 .0ICI! ! S#"1C, 60653 14" (#12.1". 0IC! "#01401 7)'#0! .55237) . 011 24"
,.1CI683#"1() 4. 3" 6004SBHOLIC, 606537)#BE0(C"I")412. 1583 #IHO!, 6B HIHMS23, 314 (4" BOICAVL"f!
321 B601L! 54 #4! 24! "6)5\60! ")4! 2.1 546B#" *360! BC(3, . 24! 7)3! .55.4.u1! ,6556"CH#! (. JHOL"!
C,606%37)#" !, ~#8, - . 01l (#1%. O3TE#IIET " 1%. 0. 24101 33" #8124 &) 133IC130 (43O H2#m™ NS . !
B, -#4, -H140143626 I3 " .0LCH2. 1 BC(#, 30#1ICO6BI7) #4112 1BC(#, 308164586 () , 13441 3031 7)#!
H)E"L, - VORI (14 . 288" 18" 5#, 1344°1"D30" , 8344011 0"1) 0113 ") IC, 606537 ) #1326%. 23" C'3082) . O1!
")&12.!" .01CIIS . 1546B) 3601 (" 16C" )21 1" I (#" | (BOOCH" | (#12. 1k , ~#&, ~#1#11 (#12030064 . 1360011 01!
5)%B7)# 7)# SRACH! ., 86v11 ,60"3(Ch.%HBHOL 24" ,600.3"".0,#"! #0! JCOCLT)Hi! #O!
8566 () , 1360H1152) *12. GIHSBHOL ") &12#1434 . 016! " #" 1956 (. 310" | (#118.. 0" 53" *36001"#° 1. 065 . 234" 141!
140(!.30"31018C" 683#8) 013 0 (106 B%e#! (#15.. 1-626J3#"16) | (#1(CB.322.0, #" 143636, 3. 241!

INH#RR&PIS0, )1l .]"*3, 3&D5)8)80)s=+=1 , BINOF+:115IWIUIFI6SH!

""" INH#YS_ 1109, 01 TZSH" "&SH | COI0:IME HSZ_ "0, +:12IMO! . /+-1091\-+)<+, +3>-01 04:X000!D0! , +3>1x! [0, 040! 3/, !
,+/C09/1)V)*0,:-001;jO<:-+, 18/\D- . /OIBIALS0)-§#*+) , *)-5#3%+ "8 -UCHEIFLI , t51IFGEHIIBEIQXSLE!

TH3ZTZ HINO/0: (# " 3&RIYY_H &C-7-+11 213=98-*01 HI X! 91 \-+) <+, +>-01kI CO*41 /7,01, +/CONO! ++C9, -49:-+, 1 ;04!
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B30 (#12. 164, 8, -#1" , 34013837 ) #1) O#I8C560 " #1#01S5 . 13T6#H (41" . 01C1J26%. 241!

!

SH1 (CA#26554B#01! (D)0#! 30() 1834 1! (#'1 &, -#8, -#"1 /O( T8&0&/1! #°11 5.813#! 5640.01#! ()!
586, #"") " 164546 () , 13BINLAGI2D. , 136015) %237 YA 117) . OLI0W2#1B2) , 1) . 141" 6) 53" #1012. 1462601C!
5623137)#l >60F#M-.) " 134#BHO1! 2.1 ,60%60,1360! (#! ,#"1 B.,14)&"! ,.)".IM! .1 B.4683"C! 2#!
586, #"")" 1 (#10665.23" . 136018.3" . Ol (#!, #11C, 6"+ ITSH 3614, -0626137)#!) 0!15-CO6BTO#!1. 01!
'6, 3626337 ) #1%3626 137 ) #1563137)#iIC, 606537 ) #17) DHOARE00#BH01. 21!

!

A8l 2 %3.3T0 (B LH 586,4"7)" (#! 064%5.2".1360! 2.1 "6,3CIC! ,B60HPB564.304! !
(CBI031344#01! 562313°CH! 30"131)13600.23°CH BC(3, .23°Cl #1! S60CL.83"C! 241 434.01! -)S.30! .)!
583" 1 (#1563137)#"15) %37 )#" 11061. SBHOLHOIS . 13Ta#! (#1" . OIC! " #M)HUHHLEH586 () , 134H41H1)
52)"! 2.8J#BHOL 40! *.0IC! 4CICL.240! 03B 2 #11 —)S.308I S.! &k, -#,-#1 " 3H01BI7) 4!
1#,-0626J37)#1#1130 () "183822#1 . 116)11. ) 1. 0115813, 35C1012. 1562313" . 1360! (#12. 14586 (), 1360141 (#!

I [ZM& " H&$BI] 97+-<011 ¥ *81&30;73-)-$()%1$; 10) , 8" ITOFO* ; LIFGGHLISEIQF I !
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2.1".0ICI <268" BVB#! 7)#12.1 ", 3#0, #1 #11 2030064 .. 1360! "601! 0! 068333041 (#! (C, 6)4HelH" (#!
BCI-6(#"! C$.0,35.163,#"! #11 5.4863"! (D6)132°FL#, -037)#"! 1-C&.5#)137)#"1 0! (CB.)1! (DVI&H!
5.223. 138" 12410665 . 13806301101 (4" "#301(D6) 443412. 15681#1012. IS60CL . 43" . 136011901, 60" C7)#0,, #i!
2.1 9636CL-37 )41 #11 24" 1 U36C1-3, 340" ! "60L! 5A6IGH" "3A#SBHOL (#44#0) ! ("1 CT)3UE3" 14" #0181 2.1
8, -H#, #1290 () " 163412030064 . 13600124)&" 1 . 5523, . 1360 128" 1) 1323 . 1360111

!

S. 16, -#8, -#1" , 3401837 #1#11230064 . 360136 BC (3, . 241" 60LH2H FBVSBH" L. ") 1134 10!
(#! "183,1"1 58616, 6241 O (#'! 1HB564.231C"! 7)31 248" ! *601 54656411 924" 1 *601! (CBI0H"! 5.4/
2D30ICIR3LCI AL DCL-37 )41 ™, 34013837 i1 2.1 (CE01626J3# BC(3, 241 .30"31 7)#1 5 .81 281 562337 )1 24"
LB(H BGT)# 2176, 3CICHL ) 3124 1301 (C5HO (. 0, #'1 () 560 (# J26%. 1HOLHDEH0H) 3. 2!
#1130 " 163421 7)31 (3, 1HO1!, #41. 304" | (471683401, 136011 S#! , - . 0J#SBHOL! (#1J6) 4#20.0, #C™1 (#12.!
B, -#4, -#165CACH! (#5)3"152) " (D) 0#1430J1.30#1 (D. 00CH" 1#11(60, 101 0. 2+"#8il1

!

95V, -C#' (.0"12.1 5243081 4. 23" . 1360! (#1 26)8"1 . ,1360" 1 1! (C"1.U33"CH#"! (L0"1 2#)4"!
DI6831C5.81)01 "+ ITBHFBE0(H#! (0" 247)#2 DC, 60653 (# B.&,-Cl %. (308! 44,1 2"1 263"
, 6044013600424 1! 2#°! 5623137)#") 5YUBT)#' #0! *.0IC! §#546(), 13441 #11 "HVHLH #11 57)"
JCOCE. 2#SBHOL , #204" 1642, 134#71012.1" . OICI#11012. 144, ~#4, ~#11BEOLIB. , #10152) "3#)8" | (B B#" | (#!
SVBH 0. 1) &I 924" "#1 ~#)81H0L (D.%6&(( . )MIB6E, #'1 , 60BH" "3600#2#" 1 #11 5623137411 53" .)!
2CE. 23" BH#IC, 606B37)#i! . MIBLMIA#L!16. O"B#A1"! (#1 , 6B5CIHO, #'81012. 1B) 3 (#°! , #ed#. MIAL!
(60, 101D.BB. (3" " #BHOLI() 56 HHOLIHA (L. 10 , ~#8, ~#15) %237 #1.30"317)'01R.1(C*30() " 163. 23" . 360!
BE.ON.3"#I1 Q24" 1041 "601!5.. " IAMABEIA" | (#18#°560°" . %3231C"17) . 011 M (CB.32.0, #" 1 ()" +"ITS#!
5)%23, #OIB. 44#) 81 (#12. 168, —#&, ~#C*IR36BC (3, . 24141 (#12. 19436586 () , 13601

!

SHIA3 . (LI 12,17 .01CI0D. 15, "1 (HI5EMIMI56) 88 311 (C" 665 3" IVIg#! 1217 . 0I1CI0D.15.. "]
(HISEMINSS. 3" 12. 184, ~#8, ~#10D) 01, BWlimCSIL/#" 1, 60B3T) 4. 1360" 1642, 0, 011281 (Clb. 11 (#12. 1 (3833, 28
#11, 6BE2MA!, 665C. 136001H018#1" 5-Tek" 15) %237 ) #IH1ISEACHINHISVBH!, #11#16# . 1360156 #1)!
2.0 10281 2#°1 .83)SHOL™ 01 0. (84" "#! (D)OH! 9)&65#! (#! 2.1 &, -#&, —# C¥Il )" 7)D0! 54C #OLi!

A m e =4 IA+010:! PZN#"Z (13=*-4:-9,11/35=)0,)08918-*+) ,*)»%$P, 183&+)$ (15, )$0"I30&)$p?GGZ: 2G?Gsl! #c+, Ol FGFFL!
65L 8!

#!%!#<9;)>-0! ; 04IR<-0,<0411S350$5, )$ , 35=)%)§ ; 39+8:D5)$()$91$0) *7) 0*7) 1! >9*A FGFFLIn8 ; V!0, 1D-c , OnlIn<+, 4/D:) 100! FG! >9-!
FGFQnl!=::84knp ppE9<9 ; 0>-0X4<-0 , <04EV*08 ; V0*988+*:0F FWGQWSHWE+D-:- . /0w*0<=0*<=0E8 ; V!!

# (!%,4:-:/:!N94:0/*! ;01"-001! . 18-1,8$,118; 1-$()$; 0+b$&1+-§91§0)*7)0*7)§185, $*3e81Im0 , !D-c , Onl!m<+, 4/0:) 100! FG! >9-! FGFQn!!
=::84k00894:0/*XD-DDOFV*09<:/9D-:040 ; +44-0*4049 , :0X0:X*0<=0*<=Qo!!

#1 13400c0! ;01 T*9,<0l! n0,! D-c,Onll m<+,4/0:)! DO! FG! >9-1 FGFQnl! =::84konppPE<+D0cOX; 0XV*9, <0EV*09c0, ;90c*9, ;X
0C0,0=>0,:0-,C0,:0*X0/*+8000/*+80X ; 0XD9X*0<=0*<=0Q!!
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DBEIHOL. 1360! (#'! BIO.0,#BHOL'! #0! B.13Te#! (# 56654, 134# #O! &, -#s,-# $C(, .28 #ll
H0436004SBH01. 241 ODA" 11 )18#1 7)HIIDC, ) S#! (#1 0. IJH0( .1 56B137)#! (#'156)463%"1 "), ,#"*38"!
0.1360. )MIIA 4. 2T2#SBHOL13#43401!. JMI68J . 03" 4" BO(C5#0( . OL" I(#!(C, 3(HRI(#!" . 18C5.. 4131360
HOLE#124" | (3BBCEH01" 168 . OK" 1", 3HO13B37)#" IUL, D" 110106) 44 ) ) O#17 ) #" 13601 (#1J6) 4440 .0, #il1

!

SHI563137)#10D#"115. "1 (C,3"3600. 364! (£, -63MI65CAC" 15 Q124" 13044 13" " #) &" 1 534C " 11!
241 30() " 163#2"8! $5.3"1 "60! B6(T2H! C,606537)#! #1 "#' 184, 163%4"| 2#)4"! 30")BBOL )OH!
(+0.$37)#I! SICE3(CB3H! (#! ZXPI! 241 43%) "I E%62.012.15.0(CH3#! (#12.1 /643(FGH! 241 B) D) d#"!
C6606"#" WA 1546%2CS . 137)#" HO!" . 01C1J26%. 24011 0110.. 1360 . 24" 17 ) D300 . 1360 . 24" I154C " #O14"
#11 B)L)&A"I! (#46.3H01) #0630 (4#! 24! (C,3(H)E"! 56B1B7)4"! 0! 4#46%! 2.1 (3183%)1360! (#'!
3044 13" #SBHOL" ! #1! 2068J.03" . 13601 (#! 2.1 4, -#8, -#i! 5.413, ) 3TEHSHOL #0! *. 0IC! -)B.30#! #1!
#04346004B#01. 241!

!

SH'1 U361, ~0626J3#" 1 (#1 2.1 44586 () ,1360! 06) " 304314011 0! 44540 #4! 2.1 *.0IC! (.01 *.!
J26%. 231CC"411.0112D#8BH1! (DHOLE. vOHSHOL "#1, 60, 6CI13" #IALIECATIH (#!, 60"3(CA. 24" 1B .47 H" 1" )a!
061841936 5-Te# #1106 " (H#4#03%"1-) . 30" I

[

A&, #IT)H0H" 1" #1(3BB) "HOLHO (H-68" L (#'1, . (84", 604H01360042" (124" %3614, ~0626 134" !
(#12.14#586 () , 360! SHLHOL 241 56) 463" 1 5)%23, *1B&. O\..3" 1 #0! (3883, ) 21CH! SH)&"1%COCE3, #°! .)!
5468311 (#1 2.1 *.0IC! J26%. 281 #'11 30,60 1. %2l B.3" 24"1 , . (&#") 0665.138"! #1! H)EBGT)H"!
, 6OBABOMHOLIDCI-37)#il 24" 116, (31360”11241 (463113014804 #11 ") 56.0.1360.2! .30"31 7)#12D. ) 1606 B3#!
C,606%37)#i14015.813, )13H8) , #2#123CHI012030 () " 163HI#0! * . OLCINS . 1%36C1-37)#1B4. ON..3"#10%. 1. 32241
(44,1)0IC, -37)3AI7)3I0#I6)#I5.. | 44, " IBVBH" RTI2HIX0 (CO3. U2 BHOLRA BOA#" 13" #5401
(.0"1 2" | 3614, -0626J34" | 411 2.1 W36BC(H#, 304! ., 863" "#O1! 24" | 5EIHOLM" 1-CA. 5H) 137)#"! (#'!
6) 130" 114, ~037) 4" #1124 (CAMIBE54BHOL (#12. 184, -8, -#1" , 3HOL13B37) #l
!

A.&. (6M.24SHOL 24" 1 %3614, ~0626.J34" 15,813, 354011 01 4C" 68%#A! , #51. 304 130CJ . 231C "I S#!
GHBUE) 8" HBHOL (#12.1 A" " <I56)EI16) 1" 1411 ) Ok A" )ak! (#1¥) 13,4176, 3. 2401 24130, .40H1 2. !
*623(.831C10. 1360 . 24102241 . )& ICICI2. 1S5# )&#1" 6, 3CL. 241 () 1564 B3#4!7)307)#00. 11" . ,460C !

#YITHRRY IM-;-04112IR9, :)1cD+\9DOLL/, |, +/C09/1<+,<08:1xIg/0D. /0410, 40-C, 00, :41 ; 010j)8-; ) >-01 I'C-*/41&\+D9IBL! 1) ($
#-4UCHEIQSL!, t111>9-1FG5 1118EI6LQIBLEE

118,17 9%<=011 . )$;03E01&&)$ (K™ &&1,5)% ¥ 1%03,$ ; 35089) -$I1&199)-$)85918-3*%+ 8" L FGEWIN0, 1D-C , Onlln<+ , 4/0:) DOIFGI>0-!
FGFQn!!=::84k00 , (>9*<=08/*00>>9 , /OD=>9<*+ , ()0KB*+C*0=>>00V9=>-D04X0: 14 +<-0:0!!
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D( 5$01"1/$il 2#1 (C,250! (# 2.1 (CH6IL.5-3#1 BC(, .24 D.%"#0,# (# B6(TH"!
C,606%37)#"! "5C, 3/7) 4" #11 (3'130,1"1 56)4! 241 %3614, - "8 D0() "163#! 5- .45 , #)137)#1 #1! 2.
136586() , 1360! B6O1! (CB. )11 01 2.14C30() " 163.23" . 13601 0.1360. 261 A2) "1 #O, 68#i! #224#" ) #018.. 440!
DCI.BICH (0., T M 1-CE.53#" #11 01 DHO HBU2! (#12.1"6,3CIC! (4! "#843,#"1 30-CL#0LHI! S.!
5.)5083" . 13601124 1(3"5..831C " 1148831663 24 1(D. , , T"1. )MIGBB&A" 1(#1" 630" 610DC () , . 13601 #M) #2241
012. I54CA#0136010!" . O1CHLI0N. 1, )2L) 841" , 3401383, 6F" . 031. 36416 ) #011) 018Q2#1(C, 3" 38!(. 0" 2.1" . OIC!
4566 () , 13441 (#'182. O\..3"Il!

!

S. 18566, 136011101, . "1(DCL) (#17)31322) " 16415 .88 3L#BHO112. 15 . 03T4# (6011-) 5. 30"
#11060F-)$.30"1"6011."*6,3C"1(. 0" 124"+ ITS#I (#!" . 01CH2.18.\60! (60112.1"6 ,3. 24FICOCI37) 1" #!
(3BB) "#! (1 I013B#! )" 7)D0! 2030() " L6341 Q241 #*11)O#1 , 60" CT)#O, #1012.1B63° 194366, 3. 241 #11 28
8C")21.11 (D.,1360"! 40! , - .vO#"! 301#&(CSHO(. 01" 6! .22.01! (#! ,-63M! 563137)#"! 0.1360. )M! #1!
")56.0.1360. YME (#1B6(T2H"1"6,3. )MI#L "6, 3CL. IMi! (#12.16CT)2.1360! ()1 $.&, ~CIC, 60637 #!
(#"156" " P3231C" 1 (BOOCH"1012. 18k , ~#8, 41411014 18#54C"#01..01"1 .30"317)#1 ()156) 463! (0. 3! (#!
DVIEH -)$.30! )8! "60! 5665841 , 685" 1! "H#'! 5E654#" | 5EIH013H2" ! 5-+"3626J37)#" 1! 68J. 037)#" 1 41!
"6,3.)MI SDC, 6069341 (#12.14#546() ,1360C" (130, .40#1012.1863"12.15..4112.152) "1 C2CSHOL. 34! (#!
DDVIGH-) . 300" 1" )%"3"1.0, #1411 .15.6112.152) "I154C, 34) "#il" 164566 () , 1360NS . 1S5 . vIg3™#1 (41" !
4566 () , 136012) 3I5H#SBH1I(#1, 6OLQUAILI(HISRBIHA!" . 156564, 60 (313600!"#" 1586564 1, 60ICOTEH"!
5#45C1) .01 "60! #'5T,#1 16)11 #0! J.&( .01 )O! , #41.30! 56)463%! *)&! *60! #043%600#BHOL! #1! "#"!
,60(31360" ! (#1J#" 136011

!

<), n)&! (#'1 (BBCEHOL™ (6" 3¢8") (! 2.! WIBCL-37)Hil "#1 *6)#OL! (#' 56.137)#"1! (#"!
GH5EC H0L. 1360 1 (#'12C03"2. 1360 11! (#°1 4.0, CH"1 ", 3HO1337)#" #1130 () " L63HDA" | M7 ) #2041 241
685" 8#586() , 13BI"#" 15 4138 W47 1) %" 1.0, #1601 " )HHIB"IIN. 0" 2. 1, - .vO#1() ! (60!(D)1CE) !
D! O™ B.) "3H0M 06SBUE)M! "601 241 ., 1H)E"! 7)3 301E43400H0L (.01 24! 586, %) (!
136831) . 23" . 136011S#!, 665" AD)1CE) "IH)&" 1" 1) 1" " 5, 138" WLIA 1) 133" . 1360" 17) 301" 60118 . 3L !
"601!") 41" 10! (3BBCEHOLA"! , . 1CIB83" . 1360130, 2) "#"1 (.0"1) O#I5623137 )4 (#1 " . 01CI5)%237)#i ) O
C, 606934 (#12.1" . OICH1(#12030064 . 360IIS . 36CL1-37 ) #I0#I56) 64 . IVIGHICHIHIEL" 601 3(H!. , 134#!
012.1(C,3"360!5) %237 )#!11. 011 7) #2241 O#1 5640 (8. 15. "101%8. * 1281 , 66512 1442. 13601 (3. 28, 137)#1 (#!
"6 (41 (#1830. 0, HBHOLHL! (#164(3"163%) 1360IIAG) !, ) "#il2. 1868, #1 (#12. 1%36C , 606 B3##1! (#!

#Hep &$I+=0,  QUSHTTH | 9:9<=010:RR&[] S " &BIP=+>041A$08*+; /<:-COIY0:=1IT-*, 044119, ;1Z8:->IDIN-+)-<-04A!
J350, 193185094+~ *3, 3&+*§T7) 30BLIFFId 1 el!FGFG1I8EI5F5QK 66!
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2.1%3630 () "183#! 56)&6. 31! 30437 3%323 #6! 241 5. 13#0L" (! ,#)M! 56)&! 24" 7)#2" 16) 1#! ,#11#! , - .vO#!
65CE. 1638#! "D# " L1 B3" #1401 B . &, -#!#11860, 13600411 X2 1 041 *60L! 5. "I (#! "3B524" 16C, #514#) 6" (D) O#!
L6550 5)URT)#! (#1 "3B5H"1,60"65B. H)A" (#1BC(E3, . SHOL'H! (#1 3B54"1) . J#"1 !
"+ THHI (#6300 3" (#"15. 1301 LU (#" IVLE#"1-) $.307 130, .&OC INSH" HOH)MI (#12. 164, -#6., -#{!
2.1566(),1360! (#! %361-Ca. 53¢ 1 #1! 24! (CAHIBSEHSBHOL (! %361, -0626J3#" 1 46) I#"1 56"#01! (#"!
T)#"13600#B#01"IC1-37)#"1"5C, BI7)#"IAG)&I5 . &. 5-6. "HUNI(HUR . " "30HIN6B3037)#!" "#B B3
6)'#0,68#!>.0,+!; ,-#5#FP) J-#"#1I" " .8J .4#11S6,ef11463" 1d(4 $+": MAL(GS1#$1&::&1(\! (634401
VIE# (3" 130J) CH" Il

!

S#!,685"(!"6)4#01)03B3C!"6) " 12DA#01IC! (#12. 15#6"600#!-) B . 3J0#HM3" 1#1#0!1. 0LI7)#!, 685"
30430 5.81 2030, 66566.1360! ()! *63! , .4.,1083" . 011 2.1 544" 600#! U #011.01 7)#! , 68516, 3.2
,6BPBHI 2! " +B%62##! 0. 1) &#21 #5835 . 0112416 . 55681! . ) P60 (#!U!I#11#0!1. 011 7)#! , 685" 15623137 ) #{!
,D#" IFOF (RAA12#123#) | (#12.16C0)2. 136081 (#12.1")84#322. 0, #1411 ), 6018QRAC N 1<) 18#BHO1! (316128
1#,-0626J3#"1J6) 4#04BH01 . 24" 1063#012630! (#1 (CAHIBE5HA) O#1" 64141 (#1SC43. 1- . 01S) 213523401!
(#°1(3"56"318"158. I 137)#"17)301"6) " 2D#BB#L (#1, 6016. 301#"11. 011, 606537 ) 4" 1 7 ) #1564 . 241!
(C5263#01! (#"126037)#"1, 6014. (3, 163#" 141! (#"! .8J) BHOL. 1360”1 -CIC46ITOH" 156 )41 24" 1+) " 138344
mi¢= 1

FOIN&S)LY";:&BB#", "AtES$.)98$) (<$4$; +#B&S)LYE"<; BHE "&$)K),J+ " ; "#" 618)98)6+(B8<)

!

/6556481 06"156. 137)#" 1 (#! , #20#" 1 (#1061 -6 56260 )#" | #)§65CHO" | 6BBAH#! ) O BHOVISH!
(0655661)03IC! 56)8! .0.2+"#8! 24"! 643#01.1360"! 563137)4"! "6)"F*. ,#OW"! M 5613137)#"!
5)%237)#" 0 40! $. 137641 (#1 6CJ)2.1360! ()! (60! (D68J.0#"! 061. SBHOL! #1! 52)"! 2.8I#B#01! O!
. (&4 "#! (#12.1%436C1-37)#1QOIRE. O, #il 141 54CITAHBHOL (D68 . O#" 1) ('], . (. A4#" 1T T)D32!
"#154. 137 ) #IHOIRE. 0, #1#* LBACT ) HBBHOL .0.2+"C!, 6B BH#) 041" 614! (D. 5546563 1360! , 6204, 134#!
O!,685"16)! (#'15.803#"1 O, 665" mC*! I A &1 #M#B52! 2.1 >684TI#! 5656 # )0#! 16)11 . ) 18#!
180, 13441 ) I5RCITA#SBHOLI56 " IFBEHPBIN>6"1463730" 1 160117) . *3BH#OLICE. (37) C12.15C0) &3#! (#!

FISTHRRY IM-;-0410:1 ] & JHM+>-, - /01;-*ell . )$/35=)0, ) &) , 8()-5*30; -LI&Y &RRIFGGHLISEISLE

#0845+ (>1IBEISIE!

T INBPESRZ._ 1 TIH0, <Ol 21R+0-<-:0¥1 -, <+, <OCINDO! +/100! <+, 40, :0>0, 21 ;041 >++48I N¥)IOCO0, :| 3+*C9, 0411 1++>041 ;0!
<< /09:-+, 1 041CHOWH , 410:1, ++>041; 01<+3>8):0, OIBLIA*) , ¥)-$-3%+19)§)8-1, 8" LICHIEIS 111, t51I5IIWEL ™ 041CHOWO4! ;1++C , 041K!
001+, 1, )<0449-*0LIBEIQLE!
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J4#BB60"15. AI2416#, 6)&" HMLH0" 381 . )MIGHI0" 15ECHAC™ 1" )8l (#1586, —#" ImC¥ Il /#1156 3137 ) #I5H) 1!
(600#823#) 100 O#153" 1 (HISCB2AMIB 01014 ) #1 (#16C" BR%HR1241S . 07 )4 (#1J&#8860°" ! (3" 560324 1#0!
R&.0, #1024 501446 4! . 303041 (60104 (8/8$ 117 ) H#54C #OLH . %2 1360!(D) 0168 . OH#I" 30!, ~#c!
)O! "Y1 434,011 A2)"! #0, B8#! (#) 6C, #O1"! 18.4. )M ¢*# 16011 5#aB3"! (#) SH#IIEH! .)! 563011 )O!
.2J6831-B#! 7)31 (3.J06"137)#1 24 4411 (# JE#BB60! ")3MH! 01 )O#! 16.0"52. 01.1360! 6CO. 24! >6)"!
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Puis-je me faire vacciner sans risque pendant mes régles ?

Vous devriez vous faire vacciner si vous étes menstruée. Si vous avez vos régles le jour de votre rendez-vous de
votre vaccination, n’hésitez pas et faites-vous vacciner. La menstruation n’est pas un motif médical de non-
vaccination contre la COVID-19. Si vous étes préoccupée ou avez des questions a poser concernant vos regles,
n’hésitez pas a en parler a votre soignant.
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Dj%,4:-:/:N+*1#; C9,<0; 1""-+4<-0,<0!; 0! [*0, +\D0):/;-01<04!18=) , +=0, 04EN!

St Tye =z 18>>9, /00010:!PZ$_qIM-;-04112!S,18%)<) ;0,:1>9, . /) KIDOIM-4:-\O, 0¢10:1004180% /*\9:0/*410 , 5 +<*-, -0, 4!
3+,:*%\/:-+, 111/, 014+<-+0+c-0!; 0IDj-C , +*9, <OIBLI#*+) , *)-$-3*+19)-§) 8- 1, 8" LICHEIQBL! , tQUFG5LLIBEIGWXWIE!!

$&S121Mmo! ,+=>\*0/bl<+>8+4)41D-\)*)4!;9,410,0,C-*+, ,0=>0, :189*100419<:-C-:)41=/>9-, 0414+, :1<989\004! ; 0! ; )*) cD0*!00!4F4:0=>0!
0, ;+<*,-0,1;0419,->9/bl! fl<+>8*-41y=+>=>0F! " 04!<+,4) ./0,<04! ;0!:004! ;)*0cd0=>0,:4!80/CO, TA*01c*9CO4110, 1%9-4+,1; /!
*AD0!; 018*0=>-0*189, ! . /01004I=+*=>+ ,041i+/0,:1;9,4100! ; ) COD+880=0, :! ; Ollj+*C9 , -4=>0FI TI<O! 1 1D9I<+ , :9=>- , 9:-+, I<*+-449 , :010:!
+>,-8%)40,:0!;0!,+:*0!0,C-*+, ,0=0, :189*! ; 04!<+>8+4)414/4<08:-\004! ; 0!18*+; /-*0! ; 01:004!0OWO0:41!/ , 'c*+/80! ; 0148)<-90-4:04!
;01:4/:041;-4<-8D-,0414/04:1%) / , -1 1V -, c48*09; ld w-4<+,4-, 1h:9:4XS , -4el! ; /IFL19/IFH!i/-000: 153 J5119V-, 1 01V9-*01D0! 8+-, :14/*!
D04l<+, ,9-449,<04111<014/i0:E! " 04189*:<-89, :418*+C0,9-0, :!; 0! ; -C0O*404! ; -4<-8D-, 041K19, :=*+8+)+c-011) <+)+c-0110, ; +<*-, +D+C-0!
<+>89%)01! =-4:+89:=+0+c-0l! ->>/ , +)+C-0l! >9>=>90+c-01! >) ; 0<-, 01! 84F<=-9:*-01! 84F<=+,0/*+0, ; +<*-, +D+C-0l! 8=F4-+)+C-0!
;01091*08%+; /<:-+, 1l:+b-<+D+c-01lc04:-+, 1;01D91V9/ , 01N\-+D+c-0! ; 04!: />0/*411?++0+c-0!0:! ; *+-:1BE!
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$60(#1434. 0111241, 60" CT)HO, #'1 (#'), 6B5641#B#01" . 01-46537)#"1")&12.1" . 01C!-) .. 3041441!

#0436004S#01. 241!

!

Z+(02+H0" 1 "0+ S <)i=+$"0'S " $) <3006+ ) 545" 'S )4 . <3 .03 LR (S™

(535 < O L S B) BIH AT $) <3006 )5+5" 04 U6 (003 3+ L hL!
L (IS, (M r+( 108*+x (OR+A 5%, 198" 06) . 3138) 08" (' * .+ 1/<"" 3, (D) ks" , (3"’ $"0"
350" <0BE=+1+63, (10"E' )5HHH<3, (021" PI0L"" <UL HIHL 0" <)i=+$"0' S B . <SHUBHH
$"0 h(P" S 4" 130 B="T =+ << L (U )10+ ST (2110 <=+ $10" 3K, (U 1
<"0(."" $ I5E3230)" HTB<WM, (SO 4437 1 S+<HUE™ $0° 0% <Ub+T-HS"0-" 1H6#LB0™ $70"
Utt+<I13"0" $ $)2" LR <HE Y IEPI<"H $"0" D)03HH0" I0+FUG=+1+63, ("0 A"0' U4#%1B0"0"
$"2. U3 Y FL. " BH<*1)R) "0 06" $70" <., (0" 13+1463, (M0 FL(0" <z (P F1(0" 4% 170" ("
$) 2" TR Y O+5IHL Y BH<F+ G< HIL $ BHSIS (- *0h." 170" HE)5) S HI0" <3NP’ $"0"
HUZUH0" MY S 1M (L0 B0 Y Fh. IRHAIBO™ 5=3<<3, (M $70" 4300(0" M *.+$ (30" 13)0" C' 1
e S (SR U< <"1 R

S.15622)1360! (#1030 () "183¢15- .4SB.. , #)137)#1"DCIHO (! (HIDHB5EA301H! , 4U60# ()1, +, 24!
(U3 (H1BC (3, . BHOL"18B. %63, . 136081586 () , 136081 (3 183%) 1360016, +, 2. JIHL, 171 )M . clOMHBBH1!
(1" #86#1%) "7)D. ) MI0B3214.. 1360 | (#12)&" 1562C , ) 241 (. 0" DHOARB004SBHON<) ** 301" .0"16) 23!
H18C"30) " (# BCE, . BHOL'L 7)31 "601 (#') 5HL) 8. 1#)&" 1 #0(6, 830340 ;#2601 DL"" ;! j!)O!
5#31)8%. 1#) 8! #0(6,830340! #'11 )O#! )%"1.0,# 6)! )0 BC2.0J#! (# )%'1.0,#" 7)31 .2ATe# 24"
B60, 13601 (! *+" ITS#I#0(6, 8303401 #10! (#! ,#1B.310130()31! (#" 1 #8B#1"106,38"1 *)&12.1 " .01C! (D)O!
68J.03"SB#! 301,181 (# "#') (#",#0(.01"1 6)! (#! 8°6)"F?565)2.1360"! m 't Il SH'! 3" 7)#"!
#0436004SBH#01.IM! 56)8! 2.1 B.)O#! .7).137)# #1I (# $.2866%.1360! 56)& 0-)$.30! "601!
,60"3(CA. 24" 1

!

JH#1.308" 114, -0626J3"15- 4. , 616337 )#" | (#12. 144546 () , 13601 &#56C #OLH0112D) 08! (#"!
) (#12.15612) 1360140436004 5401 2411 S . 156CH0 , # (0. 0136137 )41 (.0 12#" 14 ML (6) , '
#1 $.030#" ,60LI)HOL O DH 6L (# D.01I6EC'3'L.0, 41 SH'! ,60L.,#518" 68.)M!
6" 186586 J4"1. 1331 060!83218C" | "#14#186) 44011 (. 0" 124" (653041 . 7) . 137 )#" 1114018 .vO#OL! ) O#!

$'&!R) ,9:11S)0850C18)50-8) , (3*0+,+) ,-<$9)$8) & ; -$()$91$ ;0" *158+3,$\.1; ; 3088, X$v i h$p?GFG: 2GFFs$ (" ; 3-"$9)§F28115+99) 83 2 GFF !
m0, !0-c, OnlIm<+,4/0:)'00!FG!>9-1FGFQn!!!=::84kp ppE40 , 9:EV*0*980*5GXWL 10*5GXWL 1 56E=:=D!!

$r 1Z ] RUAB18)$367)5#*+) , *)$3I8 ™, (3*0+, )§2+-05;68+,ES67) &+*19-$:8\) ; 3081!L!"/, 0! FG5F1Im0,, 1D-c, Onl!m<+,4/0:) 100! FG! >9-!
FGFQnl!=::84knp pptp=+f-, :08/\D-<9:-+, 40-0-:0>0JWHIF65 1 G 1 GQ5!!

$1 1] #$&EN21] V+*>9:-+,410:1V9<:0/*410,C-*+, ,0=>0,:9/b!BIE\)=5)§ )$ ¥ " ()*+,)$S "0+, 1819)ICHEIJL!, tFLIFGEWLIBEIWQX
HGE!
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BCS303" . 1360! (#'! . B5-I43HO" 1 #1! (#'1563""60") il ,#1 7)31 .2UTe#! 24! 5465441 44566 () , 360!
>6B%eH)MI" 60124 152. 0" 442, 138" 101C4..2) . 13601 () | (#IEC! (H16M3, 31CI(#"1562C, ) 241, -3B37) #" 1
(3'5.1,-C" 101§ 448" 1) 01J&. O (106U (" 18) , 1) &#"NSHIAL. 01> . 1360 . 2! ; . OICIH#1100438600#B#01!
(OMITSHIAHEI6018rss Frssh?l" D" 1146)2) VIgH) O#ISE4BITEHICL. SHIHON . 1S5 13TEANSD) O (#I"#"!
56301° I(#!"+01-T"#!, 60, #0. 01035 . , 1I(#"15622) . 01" 1")&12. 1" . 01C!- ) 5. 30#I54C, 3" #I7)#I1G 1!
(#'1,6)52"1,60")21#01156) ! (41 (3883,)21C" 10!, 60, #46340124" 7) #2241 (3883, ) 21C" 156 )84 . 3HOLIV 14!
23CH" 101(#" 5631360 I01(#"1") %" 1.0, #" 16M37)#" 156 )812. 144586 () , 13601 SIS H" I5#41) 8%. 1#) 4!
#0(6,8303#0°" 1. 2ATSHO1HIIHOLE. 440112 1" . 01CK4586() , 134#1-) 5. 30#1al . %. 3" "HSBHOL (FIDZIH (#12.
5)3#1CH! (35530)1360! (#12.17) . 31C! ()| " SH#aSB#i $) 213523, . 1360! (#"! . 06%. 234" | (#1860, 1360" 141!
(#"168J.0#"1 (#12. 164566 (), 136016) 140, 68#1C, 2. 1#BHOL () 1L MI (1, .0, 447181413, ) 21164 . 34"
#1, IPMARHHO , 68#1118. 0" 53" "2HI0N. 1(#" , #0( . 0, #i12#) 4" 1#8BH#1"1601ICT . 24 BHOL) OBPB5. , 11 (36#, 1
")a'C53ICOCI37)#IIO0BB5 . , 1. 0L061E#IH0436004BHOL!, #2)3F , 3355 . , 1#I0614#1" . 010 #1411(60, !
2.16#586() , 136014112, I5CE#003" . 1360! (#12D#" 5T, #1-) S . 304!

!

90!rsGGi. |5 +01-T*# (#IDOMSHAI3 #!, 624, 134#1j! = #546 () , 13601LIH0436004BHOIm! (#!
IDXO"H#ESB 140! (" * . 311261%32. 012l j 1901, #17)31, 60 , HROHIZ#1%) 1+25. & TOHIN) OHICL) (#IBHOCH! , #c!
)O#! , #01.30#! (D-6BB#"!,60")21. 01156)&130BHE13BIC! . |B60IEC! 7)#1 " . 154C"#0, #1 (.0 1241 "CR) B!
#111"330383, . BA#SBHOL . *"6,3CH! IM! .21CE. 1360" ! (I D<N>! (#"1"5#5 . 16c6h (4" Il KO#! &2 1360!
(6" #1(C5HO( . OLA" 116% " #RACH! . 44, 12D.) JBHOL. 1360! (#12. 1B&. JBHOL. 1360! (#1D<N>Im &1 ; #51]
.0"1 52)"1 1.&(@ #0! rsGhil ;.0IC! A)%2B7)#! Re.0,# 5)%23# "60! %)2#130! C53(CHI66I37)H!
—#0(6%. (.3%# 819P2! O~rrfrt! j! ;.01C! &#586() , 134#! #1! 5#1)8%. 1H)E" #0(6,830340" ! m! #1!
80, -Casllal 241 . 065. 238" (! (CA#6554#BH#01! BN 21 56)84. 3#01! j! (C5HO(&#! (#! 5H#41)8%.1360"!
#0(6,8303#004" | (34#, 14" 1 8#M56"31360" 1 /0( "4&1$! 0! (#'1 AO! .OLF. 0(A6ITOH" 1 411 # 186 JTOH" 2! 6)!
$C, 03" B#"IC53ICOCI37)#" IMNSHI%) 241301, 60, ) 117 )#al j ISH"RC™)2L. 1" IR#B2TIHOL!) O#! . 214 . 360!
Jo6%. 24 (#! 2.1 *.0IC! 4#546(), 1344 $.",)2B0#! #0! Re.0,#i! ,6-CEHOLH 44,1 2.1 B1ICE. 1!
301#20.1360. 2601 586%. %24SBHOL (#5)3" 24"1 .00CH"! GH|s! 56)a! 2.1 7).31C! (! "5H#aBHI! SH'!
1400, #"1 6%"#ACH" 101 , #11HI C, ~#2#) JC6J8. 5-37)#I#1 (# S5 "#BUAH01 52) "1 , 655 13%24" !

STVEALE Z_M&!IP-8=9,-0IM$&QE&S! | 9*-+,10: YHSPE& | #__ IN=-0-880112!$)4-;/41>);-<9=>0,:0/b!0:109/!;04:-,)0! 109!
<+, 4+>>0:-+,1=/>9-  0IBLI4)E)IUCHE!QL , tQUIFG5FLIBEISFXFGE!!

$'(!$)8/\D-./O! T*9,U9-401' \"-5&"§ (5$ S91,§ , 16+3,19%-1,8"$),=t03, ,) &) ,8!'n8; V! 0,!D-c, Onl! n<+,4/D:)! 00! FG! >9-! FGFQn!!
=::84k0049 , :0kc+/CEV*olt | [ 08 ; Vo4t , :=040w8 ,405XFE8 ; V!!

$')!T#HS''ZR!%49\ODDOl!2! "j)8-c),):-./010:100410,C-*+, ,0=0,:4!;0!,+:*0! . /+:-;-0,E13+>>>0,:18%)40*C0O*! , +:*0149, :)Ix!Bl!-, !
"+, , OV+FI] 9%F401d) ;Eell#1,8"5)86" ; 1, 35+--)&) ,88()%]) , 11, 8848 (1 , -$D5)%) , =03, , ) &) , BKIINI*-411h*041I FGEHIIBE!LWXHLE!
$'*!%_R&$] 11\);03(5*83,$)8) ,=403, ,) &) , 88 ~b;)08+-)§*399) *8+=)>$#B,§7N-)1!n8; V1 0, 1D-c , OnlIm<+, 4/0:) 100! FG! >9- FGFQnl!
=::84k0p ppt-,40*>E*p8X<+, :0, :0/80+9 ; J0FGEWXGJo- , 40*>X0<XFG55X*08*+ ; /<:-+,0,C-*+, ,0=0, :X4F, :=040E8 ; V!!
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A (#', - . 0JESBHOL" HO4%B600#BH01. JMIR0,2) . OLDHMS6 313600 %37)3L. 364, 463" . OHI(#5) 3"
2#'1.00CH" IGH}S! . )MIAO LI jil!

!

N.0"! "60! &.55681! (# rsGH! j! **C(3, .SHOL"! #1! #043%6004SB#0L! mil <, . (CHH! (#!
5.4 , 31 . 248141 ) Q1261 (LOJHE (#12. !, 65%30.3" 601 (!, #"1")%" 1.0, #"Ij X!, 6043401! (#I0#I5 . "
6)%23HA17)#1 (. 0" I06BUGH! (#15.+" 124" 1 M) "CH* 1041760115 *16) 154) 18, 31CH" 1oMllg! (4" 118, , #" 1 (#!
$C(3, . BHOL"! "601 186)4CH"1 560, 1)#24BHOL (.0"! (#"1#.)M! (#'130CH1 012.1 ,60"65F. 360!
2)S. 308 #11 (#'1 #.M!,60(313600CH" ! milt S#'! SC(3, . BHOL'! 601! ,60"3(CEC! ,6BBH! (4"
,601.9530. 01" ICSSHAIHOL"L, .812D. 0.2+ "1 (HIH) ISEC HO , #H#L1 (H12H) " HBBHL" ") &12DHOARB600#BHOL!
#1140, 64#16C, O N.0"1) 016 556811 )8! 2#°18C"3() "1 5- .85, H)BT)#"1 (.0"12%.)! (6) ,#' (!
DL/ZNO! #1354 7)#! DI0AHOL.3# (#'1 ")%'1.0,#"! 5-.4%. ,626J37)#" | #°11 30")BB3" . OLI! AB)a!
A A3HRISHR 344" 560" . 281 () 1" #843, #1(#209 . ) 0L /NOGR. |5 )3 "1 LD#H"#) 215 .+ 101 #1144!
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!
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!
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B, -#4, -#Lj 1 4#81Im! (CBO0L8#I24I586%ITSH! , 630CLHO! (. 0" 1247 #2" D" LIHOBHESECHIDI0 ) " 1834140
" 0IC!H#112#1 S5.07)#! (D.013,35.1360! 5623137 )#1al 012.1863"1 *6)4, #! (#!5. 23. 138" 6! (#! 18 31HSBHOL !
1)1C2. 3841 (#"1434"1-) B 304" I 041 #11CI . HBHOL 44, 183, # (#1B. , )41 7)3! .2UTE#0116)! 0)3" 401!

$™1R9, :)18/\D-. /01 T*9, <01 N5+, § * ;+(* &+3I3ED5)$ 7)C(3&L(LO)SHL, 8%80) ; 03(5*6=)5 )85 ; )0850C18)50-5) , (3%0+, ) , !
R9-, X 9/*-<01T*9, <01l , tFFXFQLIQ!i/-D00:!FG5HLISEI 6L FE!!

$*173M&l! S710&1*)568:*1%\)-+(5)-$+,$00)-7418)0§%$ 41010(-§1, (§ S3%*BS\)-;3,-)-S R~ 625#85(+)-§3,§ LU18) 0L N9*-41!
h;--+,4Z3M&IIFG5J!In8; V10, 1D-c, Onlin<+, 4/0:) 1D0!FG!>9-1IFGFQnL!=::84koo ; +-E+*Co5GESWHWo< JQLVEF ; X0, !

$'$!] -,-4:0%0! ; 041 9W9-*04!1 4+<-90041! ; 0109149, :)10:! ;041 ;*+-:41 ; 041V0>=>04! &! ] -, -4:0%0! ; 0! Dj ) <+D+c-01! ; /! ;)COM+880=>0, :!
;/7*9\D010:1; 0Dj) , 0*c-01In+91 , $(58; 91,8, 18+3, 195-509)-90" -+ (5-§()8& " (+*1&) , 8-8(1 , -9)-$) 15b§?GFF: ?GFh10, D-c , Onlin<+, 4/0:)!
D0!FG!>9-IFGFQnl!=::84k0049 , :0Ec+/CEV¥ ol ] [08;V08,>*5551E8;\!!

$!&!] -,-4:0%0!; 010j)<+0+c-01!; /1;)COD+880=>0, :! ; /*9\DOL! ; 041:*9, 48+*:410:! ; /1D+c0=>0, ;! &! ] -, -4:0%0! ; /1:*9C9-D1! ; 01Dj 0=>8D+-!
0:1;0109!49, :)11S91, 8§, 18+3, 196-50%9)-$0" -+ (5-§ O)$& " (+*1&) ,8-§(1 , -§9)-$) 15b11QG!>9-IFG551m8; V10, I0-C , OnlIm<+, 4/D:) D0!FG!>9-!
FGFQn1!=::84kw049, :0Fc+/CEV¥oit ] 08 ;VoND9 , w, 9:-+, 0wA/*wD04w*04- ; /4w ; 0w=>07;-<9=>0, :4w; 9, 4wD04w09/bwN S Jwes;V!!

st '!] -,-4:0%0!;010j0,C-*+, ,0=0,:1!;010j) , 0*c-0!0:!; 0109!>0*1&!] -, -4:0*0! ; 010j 9c*-</D:/*01! ; 01Dj9c*+90->0, :9-*0!0:! ; 010!
V+*0:1&!17] -, -4:0%0' ; 0419W9-*0414+<-900410:1; 0109149 , : ) 11S01 , $&+*03 ; 39951 , 8-§7GF 1 : 2G?FS; 3505; 0"-)0=) 0$91$D519+8"$() -§) 15b5) 8§
91$ C+3(+=)0-48"1! FGFG!! ng;\! 0,! D-c,Ont! n<+,4/0:)! 00! FG! >0-! FGFQnt!
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J6. AHBHO10N. 1" . 0ICK#EE6 () , 134#17)#1" 601124 15#41)8%. 1#)&" 1HO (6, 630340 I1S . INC,, 2.8 13601 (#!
V303" 56#. (1 (CH6014. 311321+ .1 (C0I52) "1 (HI16#01#1 .0"1, #17)#106) "1 (C, §3460" | (#5)3" 1241 (CH) 1!
(), #LLE) 1-T"#1 al 281 4" 6301 (D)O#! .)1-#O137)#! 563137)#! (# 54CA#01360! *.0LCH (D. , , #HOD)#!
. " "AHBHOLEI(CE3 L. J# HIH"1(3.J06"13, "HI(D. , , RBVIGHIH" 4, ~#4, -#"1" , 3HOL3B37) #1401 . 0LC!
#0436004BHOL. 245! (D.554C-#O(H! 2.1 BHAIIBIC! -)SB.30# 5.81 16)H'1 "#'! #MI#E0.21C"!
85"+,-6"6,3.24" 11" .03L.34#"01C, 606B37) 4" 1130 () " Le3HD4" 81562337 )4 8141, 171 3031 7)#12D) 4 JHO!
0C, #" "31C1 (#!, - . 0J#8! (#15..&. (3IB#! 830! (D. 556C-#O(#412.1" . 01C! -) . 30#! , 65 B#12#15#0( . 01!
(#12.1" .0ICI#043%600#BHOL. 241 /#" 1 14#01#! .00CH"17)3106)"1"C5..4#01! , 60BRSBHOL 20) 0! (#106"!
,60"1.1"156C, CHOL"1al2#" !, —#&, —#) 4" W10#" 1 (600CH" | (#12.16# , -#%, ~#17)31, 60()3"#OLI0BEEB) 24!
(#4135 13601 54C43°3600#224" | O#1 *601 5. "1 6) 1 14T" 1 5#)11 301CIACH"! (.0"! 24! 586 ,#" )" (#!
,60"18) , 13601 (#* 15623137 )#" 15) %237 )4l

!

SD.43"16r}H () / />9130"3" 1 j | S#! (C4#26554B4#01! (#12D-) S . 031C! (631! 54343C I348! 241
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0:XDX-, ,+C9:-+,XJGHI 6!

)3 1""-+<0/4:0*1K1*9440=>\D0=>0, :!;jO, :*08*-4041! ; 0!<0, :*04! ; 01*0<=0*<=0410:! ; 0'DI\+*9: +-*04!\-+:0<=, +)+C- . /04E!

3G [+/00%,0>0,:1121 . 18S0)&NOYS &+, +-80)5) , ELE)S5, ) &#--+3, 8+, 8)0&+, +-80+)30)§ *710E")S ()SI1+0)$ ()-§ ;03 ; 3-+4+3, -$ 158
7352)0,)&) ,8-5089)-$& "*1, +-&)-$ ()$0"EB918:3, )8 Sl , 1,*) &) , 8 ()-5;03(58-5()$-1,8"SLIFL!i9, C-0%! FGFQLIN0 , 1D-c., On!
m<+,4/0:)0!FG!>9-IFGFQnL!!
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2.1%5.301")a!, #11#16C68J . 03" . 13601, QICIe#, ~#8, ~#17)#"13600.. 01130 312#1B) 1) &! (#"168J . 03" S#" | (#!
8, —H6, #1111 1.0112. 18301 (CBI0I34H! (#'1<23. 0, #" \HDH T)#ID< 43" 0D #17)#I54C, 603" #1241
18 55661 3RAUMYIL/#1I6) 440 30 (#'1", 340, #°1()1434. 011 4.31156) 1. 0181 )&12#15 . 53#46116) 1!
(0)014CE3L. 62414 3" "#. )1 3. 21 (#12. 16 , ~#&, ~#1#0!" .01C! (60L124" " 18) , 1) &4 14CBCEH#OL4" 1" 6011”3
0B6SBUEH) "#" | 7)DHDH" 108 SHEBHLIHOLI 031 (DC4. 2)HEI03! (4!, 2. " "3B3HRIA" 164" 6)8, #' 1" , 3HOL3BIT )4
#112.16C. 3101 (#"13044" 13" "#SBHOL I S'XO"#4BI 7)3L. " )&#12.106) 4#80. 0, #! (H12D< 438" .0 "#BU2#!
VIGHISEH" "HO13156) 15640 (RH1H1GH2.3" OI561. 0112. 1B) 1) &#1< JHO , # (#1546 06 SB#IL/DH" 11CI . 24F
SHOL!, #17)#I5EC, 603" #1214 55681F%32. 01 () LAGC 3(HOL (H12D<, . (CH3#! (41", 30, #1241 AGBH'F
"#)8<2.30IR3", ~#R*!1 1 >6)"154656" 60" (#! ") 5583B#412D.23.0, # <43#" .ONX2! .55.8.311%)
MG, 60B3#812.1, 66830 . 136010120X0" #4b! . 4# , 1064 , 138! (#5640 (G#1HO! , 651!, #1L#H (4HEF
UG )8 IR I>6)"156) 460" 13014486 481 24", 6B5CIH0, #7118 0" 4#" 24" 111301 #, 16F
832041 3031 7)#ID30(CSHO (.0, #10C, " . 36#10! , #1141 J6) 4#30. 0, #I!__6)14863"15.413,35.01! . M!
) (3160 1411012 18C( . , 13601 () 8. 556811568 . 43 156)1241%) (JH1! (#12. 184, -#8, -#rsrtersr ()
(C5)1CIA-3355#1 1#61.81 (60112.15.413#11-CS5. 137)#1 568141 )812D68J . 03" . 13601#112.1"18) , 1)4. 1360!
(#1168, ~#1H0163626 341" . OICHOIRE. 0, #1106) " 154CBCA60" 1B. 36414 . 26381061841 (463! (HKC " 4844
D YAVIIRD X AU

|

[

KO#! % #0 , #! (#153261. J#10. 1360 . 21440 (! (3883, 3241281 3431 (418 , ~#8, ~#" 140! , 68" N1 SH!
BIC, - . JHI(#12.1" . 01C1J26% . 24 1ISCE3NEIMIB Y115 . 813, ) 3Te#BHOLIOIDHO (8631 (#12. 1" 5- T H546F
O, 134411 0(3"17)#124" H0J . JHBHOL" 1HOIS . 13Te#! (#14.07313601C, 626J37 ) HIS6 )12 "#, 1) G164 F
14011) 01 ") 41! "#0" 24 /#1860, 13600#BH01! 0C%) 2#)M! £ 1) 01 546%2TSB#! *+1CH37 ) #! 5465641 0!
D68J. 03" . 13601 BE. ON.3"#! (#12.16#, ~#8, ~#1#0! * . 0ICH! 54) 140, 2301 012. 1 4.1360. 23" . 136001 X2! *D. J31!

=::84kppptct+/C0*,0=0, :Ev*0/80+9;0=>0;-90<+, :0, :06GG50G 1 09W\J56QV6966<L F<J9 1 V60<F56VE6H5HE L WGOGWS<ES ; V!
1-.-4:0%0!;0109'R9,:)!0:! ;0109'N¥)CO, :-+,1! ] -, -4:0*0! ;0'0j&, 40-c,0=>0, :!R/8)*-0/*!0:! ; 0109! $0<=0*<=0l! <+>=>/ ,- . /)! ;0!
8*04401!H5 . )$/35=)0,) &) ,8*3, 11135, )§&+--+3,$; 350%9150" , 3=18+3,$()$9130) *7)0*7)$C+3& " (+*19)$g$ ¥ ¥>$\1B&3, (5-)$ ¥ 3+E,$
)81 1,5)%T5,3,$()8- 1015LE5Q!/-000:IFGFQLIN0, 0-c, Onlin<+, 4/0:)100!5Q!i/-000:IFGFQn1!!

=::84k0pppt0,40-c,0=>0, :4/8X*0<=0*<=0rc+/CEV*oV*D0Xc+/C0* ,0=>0, :X<+,V-0X/ , 0X=>-44-+ , X8+/*XD9X*0 , +C9:-+, X; OXDIX*OX
<=0*<=0X\-+=>0; -<900X*9F >+, ; XD0X>+-C ,XJ5HE6!

Y9109, <01 9:-+, 900I+/*1D0414<-0, <041 ; 0109IC-010:1; 0109149, :)!

#h&R#_1IR-:01%,:0%,0:1In0, '-c, OnlIm<+, 4/0:)00!FG!>9-IFGFQn!!=::84knp ppE9C-049 , EV¥ol!

& 6™ " &P!N=-0-8801! 3#$4RP#_! qCO4! " & (! N9:*<all 3Y &S "'SP! 3=*-4:-, 0l N&SM&SB&E#S! ()*+,-./0,! $988+*:! 1!
19;9=0109! >-,-4:*0! ;0!0j&,40-c,0=>0,:!R/8)*-0/*10:! ; 019! $0<=0*<=0< ¥ +--+3,$-50$9]"*3-B-8N&)$ ()$9150)*7)0*7)$)8 ()3
9+, ,3=18:3,<! 51! i/-,! FGFQL n8;V! 0,! D-c,Onl! m<+,4/D:)! 00! FG! i/-,! FGFQnl! =:84kwppptd,40-c,0=>0,:4/8X
*0<=0*<=0Ec+/CEV*04-:040; 0V9/0:0V-D040FGFQXGL0*988+*: XXX=>-44-+ , X4/*XDX<+4F4:X>0X ; 0XD9X*0<=0*<=0X0:X ; OXDX-, , +C9:-+,X
FH5JQE8 ;1!

» ITHRIY &SB! #09-,11 9C0<!0j988/-! ;0! (-+00::0! J+/*+10:1 J)9,-0! Y09*;1! . 1$0)*7)0*7)$ &" (+*19)$),$001,*)$ n+91,$)8
;03;3-46+3, -4P0**9!_ +CO1I5H!i9, C-0*IFGFQL!6J8E!!

Y 1fC+ (0185601

- 268 -



EEY
EE

H.
= %
=3 o
= /o
/

i

ANDREETTI Katia| Thése de doctorat | Janvier 2024

CJ. 24BHOL (HIGH54C"#01.1360" 16, 36FBHOL. 241 (. 01215 . 03Ta#! (. 0. 2+ #41) 015-COB B TO#! - 6F
23" 137 AN ) " 317)# 13601 (#1 ) #64# " 13014 1304 1301430 T7)#* 1. MIZ0" 131) 1360 11! (3" , 352304
SO CH M, 1A 1 (D., 13431C™1") "$HO13600C " 1411 JMIG. 55681" ! (#156)) 46341 JCOCKC I /#6F
1.30" I SABIH" | (H12'<, . (CH3H!10.1360 .2 (#! BC(#, 304! 4. 5542. 34011 01%) " 14 1318641 241 (CB3"1 7)3)
LHOGHOL, HO#16)!, #D)37)3.)E.12.126)(H! , - .6J#1 (D) O#IGCRBESH! (#1068 . 03" . 1360! (#12. 164F
,— 8, ~HIH01" 010" " 3" 1010 , 612 (CB3! "SB! (0. %68 (18#2HAHE! (D) OH! , 665C8.. 1360130144F
$303" 1083241411 (0) 014 4. 321) 213(3" , 35230 . #3014 #, 1683HN1

!

S.15.0(CH#! (#; = <;F/6ZFriD. | (CHO0LCH.!,65F5)0.)IC!",34013837)#1301#0 . 36F
0.281,655)037)#IONH1. 1., , 6552!) 01BBEALHM , #5136004210! (4 830" 1(#!°C, )A3ICH (#5461, 1360!
#11(#1".01C! (#'1565)2. 13601 SH#" 161" (#S6)3" 1A " )& 268" (#12030..) )6 1360! (#12%0" 131) 1
C560+B#1#0! Ghnh*$16C" 600#0LI#0, 64#1al j12.1", 340, #10D.15. "1 (#15.183#4! , .812.1,600.3"".0, #!
.55..413#0110120-) 5. 031CH! , D" 11) 0182. SB%#. )1 7)31322) 30! 2411 60 (#! mill 90! #8B#1! 1 52) "1 (D) !
"7, 24152) 11 G012, 164, —#8, ~#1" , SHOLIBIT ) 1152) 17 )1 . B.3" 1) ORIHOLGH583 " #1026%. 241 7)31 1)
B. 3641 B3 (#"1%. 883TeH" 1 JC6J8.5-37) 411 563137)#" 1 #11 6, 3. 24" mP¥1<30" 30! 20301#80. 1360. 23" .F
136021 (#12. 188, ~#4, -#1" , 3HOL3BI7 )4 #1114, ~0626.J37 ) #il #O!B. 4#) 8! (D) O#Lj! *, 340, #1* .0" 1B46OF
13T84" %" 18311, 6101061441 . 556C-#0"360! (#12. 18 0" 313601436 CL-37 ) A1l (#12. 136 CL-37 ) #126% . 24!
B0, 03" (1. 164566 (), 136011

!

! A.GF(H014"1, 60, )8H0 , #" 15631344 HOLG#124" 1C7)35H" | (HIGH , -#8, ~#12#"130 () "18342"16) !
U34012.15)3"" .0, #15)%237)#il2#" | ,6$$5)0.)1C"I", 34013837 )41 . 554C-#0 (#0112 1061360! (#!* . O1C!
5. 412#1583" ! (1 D30H(CSHO( .0, # (#'1 60 (#1434 .01 1 AG)AL. 011241 60 (H! . , . (CH3T) I
0344831 HHOH 15 . " HMHSB51C! (HIg4#" 560" . I3BICTIN" "3, ~#2IR6) , . )211B.3".3112)3L. ) **312. e B3 #!
HO1, ) "I (#3018, 1)#2°015.. " . 0L (1 DI04, 1)#2) 034#8 " #2ImIO!J D304, 1)#21*5C, 3837 ) #!

)%#!"Z%P#$M!3:*-4:-9 L BE3&I#000-4113 " h ] & _P!***/ ,+10:1 1911 21$0<=0*<=0\-+>) ; -<9D0kIAP+/:01*)V+*=>0! ; 01Dj +*COX
,-49:-+,1;0C*910 , 18%-+*-:) 1*0809<0*ID0!<=0%<=0/*19/14=>-)-0/" ; /!C-)09c0aAB! " 0] +, ; OEV*1J!i/- , IFGFQL!m0, 1D-c , Onl!m<+, 4/:) 100!
FG! >9-! FGFQnl! =::84knppPE0=>+, ;0EV*04<-0,<0409*:-<D000FGFQuGL0GI0*0<=0*<=0X\-+=>0; -<9D0X: +/:0X*QV+*>0X ; OXDX+*C9 , -49X
-+, X; 0C*9X0 , X8*-+*-:0X*0809<0*XD0X<=0*<=0/*X9/X=>-0-0/X ; /XC-0D9cOWLSWLHH6W5L I GLH6E=:=>D!!

)%$!%,4:-:/: IN94:0/*18A380)$7+-83t0)1!n0, !D-c, Onlm<+,4/0:) 100! FG! >9-1 FGFQn! =:: 84k p p PEBIA: 0/ *EV*0V*0- , 4:-:/:X894:0/*0 , +:*0X
=-4:+-*QN!

)%%!%P%&$!M9C- ;E121217 j0489<010/*+8)0, !; 009*0<=0*<=0104:\*9c >0, :)I>9-41*04:0!9::*9<:-VIBE!& , :*0:-0, B1!4 ) 0&N-<§. 1§\)=5)1!
CH+OE'WWL!, €511 FG5WI!IBEILGXLFE!

YH8a1 0%, Q-+, 0-49:+ 1, 0ld-C, V-01894I-<-1/ | 4¥>-40:+ EIl

) 13__$RI*1),*)$#1,-5003, 8:N0) <5, 8)0, 18:3, 1%+-18+3, () 9190)*7) 0*7)$sf , 8) 0=+) {S(JRIELP , 307+, 110, D-C, Onlin<+, 4/D:)!
00! FG!>9-!FGFQn!! =::84knp ppE< , *4*-+E+*Co, 0p4D0::0%, />0*+XLXi9,, C-0*XFGFG04<-0 ,<04X49 , 4XV*+, :-0*04X- , :0*, 9:-+, 90-49:-+ X
: 0XD9X*0<=0*<=0X-, :0*C-0pX; +Dc9X9, +a=-, %!!
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mi* 0" VIG#1) 01 2CJ3"2. 1) 81564 M UINAIC , 01" 1§ 4. )MISHLIHOLH01) BITE4) 015-COBBTOH!
" ICBIT)HIAL ) 2) e 6KI2.1B) 233", 35280, 831C) (41, - #8, -#)&" 10D#"115. " 1#O, 681 "), #5130
OVIS#! ., ,6C(AICHI5. Q12415 38 1 jIS#™, .O3(.1"1B)23(3" , 35230 . 3" 18T " 154886655 . 01"1601! ") 3!
2.152)"136.0(#!5C0.81C! (.0"124"1 (3" ,35280#") . , . (CB37)#"1mW1$5.301#0. 01! .30"3! (#"! j |B&60F
13TE#176,3. 24" IWENISH#1I26%. 21004 115 . " 140, 64#165C4. 13600421 (. 0" 124" 18645 . 1360 141124 14#54CF
"#01.1360" 1BHOL. 24" 1-3C4. &, 3" HOLHO , G124 1 (3", 352804 L12#"1"5C,, 3. 231C " HOL#H2H ")

!

SH126%. 2017 )D3N" G3LI(H1. 36C1-37 )4l (#12. 14586 (), 13601-) B . 30416) (. 0" 124" 1. 55641"!
HOLG#I2H" 1 340, " 1AL 2" 1562337 )4 15) 237 )" 15 . QHMHB 524! S#11#012) BITe#1 24" 1 5-COBSBTOH'
(#1"Ca3. 1360141 (#1 (3", 43%530..13601012'n ) 46#1 (. 0”1, - . 7)#1 (6..30#! (D. , 1343ICI41!, #2.10116) " 124"
034#.)MI(#12.1°6,3CICINOLI56)4!, ) "#i1. ) 10344 . )15 . 46" , 6537411321 ODHOEA" 1#15 . 15630" 1 7)#!
2188, , D) GHIHOIGHIH" 15 +"1 (31" (CARIBE5C" LA™ 15 +" 1 (31 ICSHIIHOL" " D" LI ., HAUCHIONE . 4#4" !
2#"130C . 231C" 140! " . 01C1061. SBHOUH0IB. 13Te#1 (0., , T"1012. 14, ,30. 13604 X404 | (I BVSBH!
56)8124"130C] . 31C" 164566 () , 1344 1" )82, 601304011 .BA3, . 3015 . AHMHB524016KID. , , T*1 . )M!*630"!
B MI36TH, ~0626J3#" ! "#1 )41 M, 440, #1401 54CA#01360! * . O1CH#O! , )21)&#! ", 3#01383, 6F
" 031 38#IH1I0I (#"1"5C,, 383, 31C" 1" AR HIH" L1, )2L) G#204 I1SH" |, HOLEH" | (#1586, 6C . 13601BC (3, . 2HF
SHOL . "*3"1CH! "601LH0I 504" " BRI SH' 184, ~#8, -#D1 (#"1.01-4656260)#"IN6E3"! 1 600H1IA1!
ZCA6037)#IN), #"0#1 ") 412!, 601304016141-06J4. 5-3401) 015 06&. . I56C, )M (#12'. , , 463" "#F
SHOL (#°130C . 31C" HOI . 13T&#1 (41, 6WL" LI2H) 8" 8C5H4, ) " *360"1"6, 3. 241!

!

SH#1§. 5568081 (#15.4" rsrt! (#1201.8J.03".1360! " *60 (3. 24! (#12.1 ; . 0IC! 136#12. | "600#114!
(0.2.8SBH1")BIDCL. 11 (#12. IBHR133IC! (. 0" 2SS 60 (HINAG ) RI2HIN3H , 1#)1ICOCE. 2 (HDL" " ; i#ING, F

Y(1z53#S " PI] -<=0DLIM-:410:1)<*-:41:+ =01 IKIS IWLXS JHHIING*-41! [90D->9* ; 115 J6115WFH!8E!

)%) ITh W $-<<9*; +II"ZSSMA_1 2/D-0,110:$ 19+ A Op! P9a0! +,!:=0! 39:0c+*-<9D! %=>80*9:-COk! [[9:0a008-,cl! "*+/, ; 9*f!
19-,:0,9,<019, ;'&CAN/9:-+,INO, 9M:-04!-, IR<-0, <0AlZ*C9, -?9:-+, 14<-0, <01IQ6L!, tQ1 ] 9FK"/, O'FGFQLIBEI5GIGX555CE!

YR 4648

)&l IBH#SH ] & "9/*0,<0UYHTTH_!~00-=9!0:!' Y&IS&PR r &% " &$! 3=D+)11 21#<<0419/b! C9<<-,419, :-X3+C-; 1k1D9! c*9, ; 0!
V*¥9<:/*01_+*;XR/ ;1B 0] +, ; OBV*115G!i/-D00:!IFGF510 , I0-c , Onllin<+, 4/0:) 00!FG!>9-IFGFQn!!=::84knp p PEI0=>+, ; OEV*09V*- . /009*X
:-<D00FGF50GW05G09<<04X9/bXC<<-, 4X9 , :-X<+C- ; XD9XC*9, ; OXV*9<:/*OX , +* ; X4/ ; WLGHWHQQWQF5FE=:>D!!

)& S#_&!3+/>\0112! "IN #!8*+c*0440!0, | #V*- . /01l <+, :-,0,:100! 80/4! :+/<=) 1 89*1Dj-,VO*:-D-:)IBI! “ 0] +, ; OEV*11 531 9C*-D!
FGFQ1! 'm0, !D-c, Ont! n<+,4/0:)!100! FG! >9-! FGFQn!! ! =::84kop ppEl0=>+, ; 0EV*09V*- . /009*:-<D00FGFQuG605J009X8=>9X8*+c*0440%0 , X
9V*-. /0X<+,:-,0, :XDOX8D/4X:+/<=0X89*XDX- , VO*:-D-:OWL SWGGJILWQF5FE=:>!!

)&#!"Z_&P! M+*-410:!MS3Y&R_&! ()*+,-./0!d;-*Eel! S03*0"18:3,§ & " (+*19)$)85 &3, (+1%+-18+3,>8 ~b; "0+) , *)-$ Lhi0+*1+,)-1!
"jY9*>9::9, IFG5LIF 1 G8E!

$*(!_"# DUN/*-FU [SZZP! r->11#$RE& & (4317000, 9110:510+18AT-, 9, <-9D! 3+4:41+V1#44-4:0; | $08*+; /<:-CO!PO<=, +)+CF!
VH*ING:-0, :41-, 1 " +pX19, ;1 ] -; ; 00Xk, <+>013+/, :*-04k! 9! RF4:0>9:-<! S0C-0pAL! 45&1,$\) ;03(5*8:3,5R ;) , 1! C+IE! FGFQL! , tF!
FGFQLI0, D-c, Onlim<+, 4/0:) 100! FG!=>9-IFGFQnl!=::84ko0 ; +-E+*C05GE5GIQ0=*+80 ,0=+9 ; GGW!!
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)8 #(86"1<(-.06B! ] -#ohb#+#") "Il ji#16. 5564114 116CAC2. 1#)&! (D) 0'B. 311355661 . 0112l DI0BHEF
13231C1 O#1B. 3115 "1 (#! (3", 83530 . 1360611 90! #BBALA! #2601 24(311 4. 5568181 ) O#! 5#4" 60041 * )& *3M!
"#.31116) ,-C#! 5.8 D30BHEIIIC! (.0"1 241 SEOH! "631 G |4} i ! (#12.1565)2.1360! $60 (3. 24 SH'!
B, -#, -#"1, 60 ()31 1CHE3I0H0! (#12.10C, #*"31C! (DHOJ . JHA! (#1184 )MIOI2DC, ~#22#1301#40 . F
1360. 241#01S5. 13T&#I(#!" . 01CK#586 () , 134#NSH B0CT . B1C I(#12. 14586 () , 13601018 . 4#" R#IBE0 (#
O#1, #" #6011 (#°D. , , 86VIE#I"3D. , , T"1. IMI36TH, ~0626J3#" | (#12. 14#566 () , 13601004 115 . *1326% . F
2HBHOUACT) ICHOIARSH |(#" . OICIS) %237 ) #1022 " 1" 601124 1, 68620 364" 1 (#'130CJ . 31C" 44586 () , F
1344 HOIS . 5T 0., , T"I58C, 6, . MI(3..J06"13, " 11! . )M!1-C. 53#" 130064 . OL4" !
!
CB)1,#, 3 OISBHLIGHIH0IGHD. 13600 . 4%, 128" 15623137 )#" 1" . 031. 34" I5ACAHOL3AH" 1H1! (#1, ) F
1)6#1" , 34013837 ) HIL/HLIH) "13, #1°6, 3. 241" . 031 36#16C" GO0H!. Ak , 104", - . OJHSBHOL" | (FIBH54C " #01. F
13601 (#DCL. 11 (41" . OLCHL (#1030 T (CSHO( . O, #I (#1560 (#1434 OL L &1B6E, #1411 (#!, 60" 1. 144!
7)#0. ) 11#B01#20.. 1360 . 24, 601441D30B#813231C!, 60143%) #101C" BAHARA" ' 1315 13" . 1360 | (#IIHOG)
2#"130CJ. 231C"1"6,36FC, 606537 )4 41IB. 4663 ™#1D. , , T*1012.1 . OICHL! . ) 1063401V 1&#1.926% . 21!
!
O&L(HEI1$0081(HIEL(+/<AI&OIEL)(OSH" A ALK +81(5$ " #:81( 2ARAI 183" &: 1) +&L(
H#1180" /181( +8&( AGA&( 1838)( +&1(#&I1$0081(M7AGL)( +&1(#&I1$0081(@" /(0, SOH( #" 1(+&(
18:"H/$0L( 163" &::81($" (0" /( 1SOH( ""H&/ONRL( +&( 5814081 "«<@5H$O0L)( 5S4 A&( 5814 /01(
5% " #:81(LAIS+/15$1+" Ok (#$ " 1(:&(NhJ(&X(:41(#&1 1$0081("'C"04(1" 18A5 " (2( " O(5"05&!)(
#&'8&0%("8$/!(—&1$/0(+&(1&!8/5&1(+&(#!/1&(&0(5?"!7&(+&(: JO<BNH/:SA(&H(+&( 1$/01(80(
/61 8(+8(A5S0+/HAB(1 &1(/OAT" HAL(SH(:&1(+/ 14" 1 HAL(EO(5&(@ " /(5$058 10&(:, "5561("" " 3(
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UNE NECESSAIRE EVOLUTION DU CADRE LEGISLATIF

LE DEVELOPPEMENT DE LA RECHERCHE SUR L'EMBRYON, UN ENJEU
FORT POUR L’ATTRACTIVITE DE LA RECHERCHE ET POUR LA SANTE
PUBLIQUE

Plusieurs motifs justifient une évolution du cadre juridique de la recherche
sur les embryons.

Le maintien de I’attractivité des activités de recherche est sans nul doute
un argument déterminant. C’est d’ailleurs pour cette raison que le régime est passé
d’une interdiction de principe, avec dérogations, a une autorisation encadrée.
M. Jean Léonetti, rapporteur du projet de loi de la précédente révision, n’occulte
pas cet aspect méme s’il en relativise la portée. Il écrivait alors que « si elles ne
doivent naturellement pas étre ignorées, les considérations économiques de
Uindustrie pharmaceutique, la crainte de connaitre une fuite des cerveaux a
I’étranger ou de prendre du retard dans la compétition scientifique internationale, ne
sauraient toutefois étre un argument pour affaiblir des principes éthiques forts et
légitimer tout type de recherche sur I’embryon. » (V

Cet intérét ne saurait se réduire a I’économie et au marché. Il est aussi
motivé par une finalité médicale : soigner des gens en éliminant des maladies
graves dont I’origine est génétique ou en développant la médecine régénérative et
la thérapie cellulaire. M. Marc Peschanski, auditionné par la mission, a fort bien
résumé ces enjeux en soulignant que « susceptibles d’étre orientées vers n’importe
quel phénotype cellulaire, [les cellules souches embryonnaires constituent] pour la
recherche translationnelle, tournée vers la mise au point d’outils thérapeutiques
et la médecine, un matériau biologique exceptionnel sans aucun équivalent » ®.
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ARTICLE 14
Aprés I’alinéa 23, insérer I’alinéa suivant :

« La dérivation de nouvelles lignées de cellules souches embryonnaires est interdite. »

EXPOSE SOMMAIRE

Un des problémes éthiques de la recherche sur les cellules souches embryonnaires humaines réside
dans la destruction de ’embryon humain dont elles constituent I’étre méme. Ce probléme éthique
peut étre résolu en partie par la possibilité de rechercher exclusivement sur les lignées de cellules
souches déja existantes en France ou a I'étranger.

|

9016556313601 4110146, .1360! *C, )43L. 3641 5681 2. 144, ~#8, ~#i 218 55681 (#12.1 53" *360!
(0308645 13601 5. 4245401 364! , 60"#0115.41 * .1 54656313601 0~GA! (D! . *"6) 528! 2#1 4CI3BH! *) 3F
GT)# (1216, -#8, -#16#2. 134#1 )15 .3013401#11012D) 133" . 13601 (#°123J0CH" | (#1 , #2) 24"1°6) , -#"!
(COVHM3"L. OL" I m" ™" &1 St (863! (#12. 1 %36CL-37 )4 G#BIT1#1 281 J0LHABCEHO , #' 1 HOLGH! 241 56) 463"
5)%23, "i12#" 16#56C" #01. O1" | (IDEL. LIB112#" 1, GOLGHF56) 463" 17)#2"17)132" 1" 63HOIIN#I BV HiIB . oF
JACI(#"1. 4.0, CH"1"3J0%B3, . 1344 1D, DHIBE(THIF)I(3T)# (#12. 1%I6C1-37 ) #1B%. O\ . 3"#1322) " 14#!
)0#143'3601, 263" 600CHIALIS . 413. 281 (#12.1" . OICH! (#12.16#, —#&, —#1" , 34013837 ) #l

)

P40 \D)0!9:-+, A0OLIP&) , (V&) 8, XF2YFS;07-) 8755 108 18010+, $n+387:D5)$:8pAXS 22Z@sLin8 ; V10, I0-c , Ontin<+ , 4/0:)!
D0!FG!=9-IFGFQnL!!=::84kp p PE9440=>\D00X, 9:-+, 90EV*0; F,05109=>0, ;0=>0, :40FF6Qo# 05FJ5E8; V!

PU040>\D)0! 9:+, 9001 X 4+--43, § (], I30&18+3, §; 109) &) , 8140)$-5089150" 4¢3, § ()$915934 ()SC+3*87+D5) 601 ; ; 308 (]+, 30:
&18:3, 15119, C-01FG5II88156HX5 1 G0, -C., Ontln<+, 4/D: ) DOIFGI>9-IFGFQnl=::84kip p 9440 =>\D00X , 9:-+, 900EV*0 F ,05 198X
8+ 40\+0:=-. /005 I\5 I WFW*988+*:X- , V++>0:-+ , I

- 283 -



dh
e
B ANDREETTI Katia| Thése de doctorat | Janvier 2024

I6F) —4""<; BHE " &)& " (*"D<&HHH#E)" *)&" ("D<+HIS+:H"#)98), +)Li"<; BIE " &)P!!

)
SD.5586, -#WO&(JI &' :h?I (#12. 1%36CL-37 ) #1H#M-681#1016#5#0 " #412066J . 03" . 1360! (#12. 1J6)F

44800, #1 (#12. 184 , ~#8, ~#1#01" . OICIHLIDHO " #BIH! (#° 15623137 )" I5) K37 )#'1." "6, 3CH" 1HDH T)H#!
2.11&.0"31360!C, 626337 )#1 (#12. 1586 () , 1360130 () " LE3H2HI36BC (3, . IS - .45 . , #)137) I SH#I (CF
A#26554#BH01! (D) O#14CE31. 21 Q) A65H! (#12. 164, ~#4, ~#1#1 (D) O#1U36CL-37)#1 J26%. 241 #01#11) 0!
ML HO1E. 2 Ll )41 P6AICE0! 9)465#! 1130, . 40#! 24 HTS#! 5466 SSBHF, . (4! (# 2K 0360!
#)465CHOOHIS6)812. 164, ~#8, ~#1#11230064 . 136018rsrGFrsr | 2 QU 0415623137 ) #I#) 465 CHOOHHOF
, 60411865188 JN#" " DIIAG)A!, ) "#il2. 116. 0"3B60!C, 626337 #3B5237 ) 1) O#1548601#1ICOCK. 24!, 62F
203 21"+ 1CBITYH1. 22 OLI(H" HOLLHEES" #"1. MBO() " L6340 (415623137 )41 M!. ($303"14..1360"!
56)41683#01#412.1546.() , 13601 () 1BC (3, . SHOLHII061. SBHOLAILE. 3HBHOL (#'18C"3) " (HIBC(3F
, . SBHOL"I1O2#130, 31#ICT . 2#BHOLI0NEH, 60" 3(CR#R12. IU36C1-37)#1 (.0" 1) O#! . 5546, ~#1326%. 241 (601!
24" IO MI"6011S) 213524 1al* . 01C1#586. () , 134#IH11ICOCE. 281 (#1565)2. 1360" 16) 140 , 64#15-36" 6F
5-3HI#15623137 )41 (#12. 936C1-37)#ilg) . 011012 11§ 0"31360!C, 626337 #1 (#2030 () "183#15- .4 . , #)F
137401, #O#F, 31 0#156)88. 31! "#1B.36#1 " .0"1"62) 1360130064 014" 15)3" 7)#12. 1936566 () , 13601 04" 1!
5. 140, BAHIHOIBH" )b (HIA#B52. , #8012, 1586 () , 13601, -3B37)#L/#1 , - . OJHBHOLS & (3IB. 137)#!
, 6B 1563"#1 (#1(C, 3"36001401841BC1-6 (!, 648, 3134H#1#1-6) 114 0"3136004#22#1 ()10.. 1360 . 200!
DDAMIE. 16831663 200 jINLO"L,#1 (653081 . )M! BRBOLITEA"! (#12.1 ", 340, #i! (# 2.1 SC(#, 304 #1) (#!
IDCL-37) #1315 . & .v1! (3883, 3241 (0. (B51HK (#°1"62) 1360 1180, ~CA"IIN#)MI30" 131) 1360" 1 "#1* 60115630F
,35 . 2HSBHOL . LLA2CH" 101, #1112, ~#1al DK 036014) 465 CHOOH LI/ 60" 4321 (#1209)465#Im i1

!

SD)O! (4" 12443#8" | (#12.118..0"3136019%36C1-37)#156)86. 31! "#1186) 4#4! O, QIC! (#"! , 604#OF
1360" 1) 465CHO0H" | (H1hHAH1 . U3BICIHL (#1066 . 3" . 1360! (#106) 4#. IMI54616., 624" |l

="

YI2IT4</41BI . )ST0C5,, ) S ()RL8-1, 8" ICHEILIL, +EIQUFGF51ISEISWNFQE!

PG -,-4:0%00;010§0, 40-C, 00, :14/8)*-0/410:1; 01D91*0<=0*<=01! .k~ 503; )§)&ILIN)*7)0*7 )88 ; 3+ , 8-5089)-SE0L, ()-$1*8+3, -1!
10, 1D-C, Ontin<+, 4/0:) 100! FG! >0-! FGFQN! =::84k00p ppi0, 40-C , 00 , :4/8K*0<=0*<=05c+/ CEV*IV*aDX0/*+80X0:X09K*0<=0*<=0X8 - , :X

4/*XD0AXC*9, £ 04X9<:~+ , AXIGWQW!!

D1 01,)ch-co+, 4189410j-, C04:-440>0, 11 015L1>-00-G%; 41 ; jO/*+4189¥1001 3+, 40-D10/*+8) 0, 1 ; 01D91*0<=0*<=0!8+/*18)/415! | GG!
8++i0:41; 010<=0*<=010b80++9:+-*01>0, )410, 1 T*9, <010, IFGFQE! -, -4:0%01 ; 010j0, 40-C,, 00, :14/8)*-0/*10:1 ; 01091 *0<=0*<=01! _ 1§
001, *)$158* j 508()910)*7)0%7)$(K)0*)%) , *)SKFGGH150" 18-$(5863, -)#8)503; *) ,$OONLS0)*7)0*7)%p ™ \6shO,, D-C, Onlin<+ , X

4/0:)! 00! FG! >9-! FGFQnl! =::84kopppE0,40-c,0=>0, :4/8)X*0<=0*<=0Ec+/CEV*oV*0D9XV*9 , <OX9/X<+0/*X ; OXD9X*0<=0*<=0X ; XOb<ODX

00, <OX5 1 GGX)9/*09:4X; /X<+ , 40-DX0/*+800 , X; 0X09X*0<=0*<=0%JGBWG!!

PNY9/:134>41) 15 01091R, ) IN/ND-. /0U12IM+44-041R9, )10:1&, C-++, , 00, :IBII\)=5)§ T0+&) -80+)%9)$ (554 1586388 ()$91$
-1,8"$;5CHD5)1I5Q! ; )<0=>\*015JJ 118EI5FING ; V10, -c , Onlin<+, 4/D:)D0IFGI=>0-IFGFQn!!=:: 84kip P DE=<48*0&b8)+*0E<C-0P OO

<=Q*CO*X_+>T-<=-0*49;48X508;\I'

PR 9134, 00, -+, /40915 )D-CH9, <O1; 04NN*0CO:410/*+8)0, 4d-C, YOI 7, ~<=D0! H+<:+\*0I5IWQI04:  , 8, ) DjObOI<+, *9-c, 9, !
;J9%:-</09:-+,10,:*0100'8*-C)!0:100!8/\D-<!!-, 48-*)0!; 019! 3+, CO, :-+, ! ; OIR:*94\+/*cl4/*109! ; )D-C*9, <0! ; 0'\*0C0:410/*+8)0, 4! ; 0!
5JLQIB+*:9, :14/*D04I<+, ;-i-+, 41300\ 0C0:0\-D-: ) I<+>>/ , OF!!

- 284 -



dh
e
B ANDREETTI Katia| Thése de doctorat | Janvier 2024

OO0 HBBHIAN (#"1%. 2%6) 134BHO1" 1 "#1B601 "#O13810118. 4#8"! (#106) 4#24" 1, 60440136011 1. M. F
1360”01 "6 BHL" 130140 . 1560 . ML, I1>C..0$630" i124"1 8.0 ("1 J86) 547130 () " 6342”1 041 " 60115.. !
#0,66#1. " "#c!, 6018. 301" ISH™. 0. 2+"#*1(DC4.2) . 13601 ) 11 M (#ISH#EL) &6 . 14) &" 1O (6, 830340 "1
")3UH ) gL (T IBC (3, . BHOLE"6011"3J03B3, . 1B INSH" 1355 , 171 (#12.1" . 0IC1#0436004BHO1 . 24!
")a12.1" . 0IC! 4586 () , 13441 -) . 3041 " 55237 )#011 CJ . 24BHOL 5641217 . OIC! . 03 . 241 #11 0! IDHOF
BB (#7152, (BN T L3TEIB. , #1012D. %" HO , #1 (" 21480 . 134H" 156 ) 412" 114, 0626 3" (#1" . 01CH2. !
S)HH 130 "163#" 164" 1), 6BE2HMENS .1 (3853, 228118 0"313601C, 626337 ) # (#2030 () " 143¢1 (#1" . 01C!
B.311.)""3IC, -61.)!, 6B52MH, 60" #0") ") E65CHOIHOISS . 13Te#! (#1, 604401360F, . (441" .01, 65F
5#0" . 136015 . QAM#SB521 g )DR2" 1041 6340115, "1 " "#c! , 6014. 301" 14" 1) 041, -6 #i!%..3"132"10#1* 601!
S#)IFVIEHIS. "1 HeIS6U" CT OIS . 13T (#!, 6F, 60" 18) , 13601J26%. 2#1060152) "I}

!

U1z160"612. 152)83(3" , 35230 . B31C! " #IGHOBBE, #iI28"1C, . OJ#" HOLEHI"#, 18" 15) %23, 115634C!
"#1 (CAH#446) 324011 (#06) 442241006, 3. 560" 1#11 (030" 18) SHOL"! (D.3(#1012.1 (C, 3" 3601 HOLH! 4F
,—H#8, #1130 () "183# 115623137 ) #1 " #I586832401 " IILIDC, ~#2#10 . 1360 . 2412, 118. 031360136 C1-37 ) #!
#10.1" . O1CIJ26%. 241" #!, ~#4, ~HOINOMEL, 3, #IHO , BA#ISCEINE)MISE)H" IEL. 1" ISH#PBUEH" | (#DK 0360!
#)465CH00#1)0!, 60"#0") "1301#60 . 1360 . 21" #SBU2# . ) (., MEISS . 3" 12" 130" 13) 136.0" 1#) 46 5CHOOH"
#1160) "3#00#" " 6011 (C*0I0I53# (1 (') 44411 Q0 BBH1IIH! /60" #321 (#1209 )465#! (3" 56 "#1 (D) 01J46) 5#!
(#16.4. 3028 /N IXLII56)8! /6 B3IC! (364, 1#)8156) 124" (8631 (HDPESBH#! (.0" 1241 (65.30#"!
(#12. 136 (#, 30811 (#1217 . 01CT "SI 1IHOI 7) #27)#1" 641#1012DK 03601#) E65CHOOH! , #17 ) #1241
//>91# 11012 1RS.0, #I

|

|

1200 04180%: /\Q:0/4410,, 5 +<*-, -0, 414+ 113 0414/\4:9, <041<GBINDOA! ; -, :0%/)*0HIACO<! , +:*014F4:0>01=+*>+, AD110, :*0f, 9, !

;0410W0:41 ;)D):0*04E T9<0!19/b!=>/D:-800414+/*<04! ; jOb8+4-:-+, 11Dj0, i0/104:1 ; 018+/C+-*1<+=>8*0 , ; *01D0I*AD0Ni+/)!89* <0414/ \4X
:9,<041;9,4100!;)CO0+880=>0, :! ;0!1<0*:9-, 04! 89:=++c-04E! " j)CID/9:-+,!;0100/*4!0WO:4!4/*109149,:)!*08*)40,:019-,4-1/,1 ; )V-!
4-0,:-V-_/00:1/,10,i0/!->8+*:9,:10,1>9:-0*0! ; 0149, :)!18/\D-. /0IBE!#c0,<0!_9:-+,900!R)</*-:)IR9, -:9-*01#D->0,:9-*0]_ 9:-+X
,9001d## , 404e!!

P ING0>0, 11 &/%+8)0, 11 2)8 9+, 185) ,%)8 ()8 915 -*+), %8 ),§ ;348D5)1 18;V! 0, ! D-c, Onl! n<+, 4/D:)! 0! FG! >9-! FGFQnl!
=::84knp P PE0/*+89*E0/*+89E0/04- ; 040c0: M+<E ; +x8/\B0VAX00&Nw Z R "£4 X
NS&RREFGGLGJIFS5RPZ5GHIGEGEMZ3ENMTE (GuT$HEN9, c/9c0aTSH!

813+ ,40-01; 00j&/*+801I638:48"5(+0) ¥8) 505 35089)-$(038-5)SUTIE&)I(L, -89)-$(3&1+, ) -SOWLCH3&” )%+, )§)BOBLS-1,8°S
p62nfRsin0, I0-c, Onlin<+,4/0:) 100!FG!>9-1FGFQn!!!=:: 84k p p PE<+OE- , :0V*0p0\o\-+0:=-<4o< ; \-+!

- 285 -



i
Hﬁ‘"/'“\fi\ ANDREETTI Katia| Thése de doctorat | Janvier 2024

ASC*3(CI5. &IHHALBBH" "#)&! ; 36%- . OIL"; )2234 . O12# /N EXLI#" 1!, - §ICI(#" 13" 360" ") 3F
4.0l

MISSIONS PRINCIPALES

Sous l'autorité du Comité des Ministres et gardant a I'esprit les normes juridiques du Conseil de |'Europe ainsi
que la jurisprudence pertinente de la Cour européenne des droits de 'homme, le CDBIO :

- réalise les travaux confiés au Comité directeur pour la bioéthique (CDBI) relevant de la Convention pour la
protection des droits de I'hnomme et de la dignité de I'étre humain a I'égard des applications de la biologie et
de la médecine (Convention sur les droits de I'homme et la biomédecine) ;

- méne les travaux intergouvernementaux sur la protection des droits de I'nomme dans les domaines de la
biomédecine, ainsi que de la santé, notamment au regard des problématiques révélées par la pandémie de
Covid-19 et en prenant en compte les legons a tirer de la crise sanitaire ;

- conseille le Comité des Ministres et lui apporte son expertise sur toutes les questions relevant de son
domaine de compétence.
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PANTHEON-ASSAS
UNIVERSTT

Comite international de bioethique
(CIB)

Créé en 1993, le Comité international de bioéthique (CIB) est composé
de 36 experts indépendants qui encadrent les progrés des recherches
dans les sciences de la vie et leurs applications en veillant au respect
des principes de dignité et de liberté de la personne humaine.

Le CIB constitue la seule instance de portée mondiale de réflexion en
matiére de bioéthique.
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Comité intergouvernemental de
bioéthique (CIGB)

Le Comité intergouvarnemental de bloéthique (CIGB) 2 &1é crés en
1998, en vertu de l'article 11 des Statuts du Comitg international de
bicéthique (CIB). Il est composé de 36 Etats membres dont les
représentants se réunissent au moins une fois tous les deux ans pour
examiner les avis et recommandations du CIB. Il informe le CIB de son
point de vue et soumet ses opmnions, ainsi que ses propositions
concernant la suite @ donner aux avis et recommandations du CIB, a la
Directrice générale de I'UNESCO afin qu'il les transmette aux Etats
membres, 3u Conseil exécutif et 3 ta Conférence générale

e

S_&R3ZUI3+>-)-,:0%c+/CO*, 050, :001; 0N\-+):=-. /0434 *"¢!

[Commission mondiale d'éthique
des connaissances scientifiques
et des technologies (COMEST)

La Commission mondiale ¢'éthigue des connalssances sclentifiques et
des technologies {COMEST) est un organe consultatif et un ferum de
reéflexion mis en place par lUNESCO en 1998,

La Commission est composeée de 18 éminents spécialistes des
disciplines scientifiques, juridiques, philosephiques, culturelles et
politiques, de diverses régions du monde et nommas par la Directrice
générale de 'UNESCO a titre individuel. La Commission comote
dgalement onze membres ex officio représentant des programmes
internationaux de I'UNESCO en sciences ot communautds scientifiques
mendiales.

Flle a pour rile d'8noncer des principes éthiques susceptibles d'éclairer|
les débats des respansables politiques & 1a lumiére de critéres aui ne
soient pas strictament économigues.
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D0IC+/C0*, 00, :1; 041:=)*98-041<=->- _ /O4IBL!- , INO4:¥) IM+>>- - /01d0 5 Fell . )$E35=)0, ) &) , 8()-8) %7, 3-%+) , *)-%$/35=)0, ) 089)$
;03E0N-§)8-)-$(*E|8-$() ; 5+-SFYZhil = 9IM)<+/CO*:0LI FG561I8EIL IXILE!

)1 SaR# " HEBI] -<=I0NIBHRRIMG# , CONI0:! I ZZMRIF\-CO-D11213=08-*0151Z , 01Y 09D:=1; 9, 4Dj=-4:+-+0IBL!- , I~- , 44:9c!
Aa+\11R<=00D-, c! &4:=0*1! r-90:, 0*XP+0p4! MIC-;10:51%+§d; -*Eel! R, )§7) 1987445, )§-)59)§-1,8"$4§ T7 " 30+)$)85 ; 018:D5)$ ()-$1;
103%7) 8¢, 8"E0")-$()%18-1, 8" 119/ Ul FGFGLISEF5HQJE!

") M $&R# & $I] -<=90MISHRRIMQIE , CONI0:1 - ZZMRIA\-CO-N1I213=98-:*0I5I1Z, 01Y 090:=!; 9 , ADj=-4:+-*0IBL- , 1~- , 44:9c!
Aa+\1IR<=00-, c! &4:=0*1! r~9D: , 0*XP+0p4! MIC-;10:§ 19+8d ; -*eell R, )$7) 198785, )§-)59)$-1 ,8*$4§ T7 " 30+)$)88 ;018:D5)$ ()-§1; :
103%7) 8¢, 8"E0")-$()%18-1, 8" 119/ LI FGFGLISEFSHQJE!

)" 1R 5 §++ELI8EIQ6E!

P Z R R1Z035;)8(T)b;)08-$+3, -84858-548)3g85 , 81 3 )%6g8*1, (+(1850) 1m0, D-c., Onlin<+ , 4/D:)D0IFG!=>0-IFGFQn!

=2 84K0PPPEP=+E- , V¥, OAK*++>>09*:-<D0AX £ 0:9-Do<INKI+HODBO*: A+ , 0X=090:=X=-C=X)0CODODBO*:X89 , 0Dig+==D08e!
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U™y U18="" 00" (" 0 . +5=""34)6.)"""1'0) $) . %8.35"", (3'230"'C") , (313: .. e+ RI3<30" . S (L Yhj
D1 <HINOUE) B0 =+ < <"0-'$" 0" <U (P™8'$"0") 5+0BOR/<"0>"71". "SI0, (T 1'0%HE) 'S 0= (<U3HO-"
$0UH<U(P'$+<"03, (0™ H0%(2%6"0-"$" 0" 105" 0" 'S 1E 423 +#H" <" HAN (0" H0'1%. 6" TB'5+<* .30'1"0"
)5+0BO&/<"'08" 0+#4" )b +3" <"#4' 13)0" "8 " . $) * " HSUHIO>" HEY** . +5="" <+:3130"" $"" < (143*1"0" 0"54" (.0-'
$I0ST*I3H" 0™ E+<< (% (8) 0°C'$IL) . "0 H32" I (P'$ " 1%'0+53) ) *+( . '8 203" H#0" < 21"+ (L 42+ 30" "
1 3R RO B 10 < 50"+ (L9 0%HA) 81 0") 5+0BOR/ < 0-tek (B ) AU (1 MO+
511" A3 S h (- $E) " 63" E SEUAR. x4+ 0 B3 "HR0"0@ . 0" "4 (& U0 H UB00% "0 ("1 BB < H
S13<U083, ("85 HALI D (LB (CE) 2" < S (L% 1S
)

;6)"IDCIIGH(#" 1> . 1360 1K03#"120.223. 0, #1301#60 . 1360 . 2411435 . &131#! , 60" 131) CH#! (HIDLGF
J.03".1360!" "60 (3. 281 (#12.1; .0ICIBL" " ; 20! (#12DL4J . 03" . 1360! (#"!> . 1360 1K 03#" 156 ) 4!20 . 3 #OF
1.13601#1!120. 363, )21 ) & 8R<L 20! (#'2DL&J . 03" . 1360! 60 (3. 24! (#12.!" . 01C! . 03% . 2#!18LX9?1#0! 340!
A, 1156608 SBH (#1>.1360" 1) 034156 ) &1 0404346004 B#0118A>K 920! . 14 23(C! , #11#! (CB303F
136001<30"312.1, 604#8J#0 , # (#"1566%2CSH . 137)# " #116. ()31!5.6/)0!52. 0! (D. , 1360!, 60*6301#!WO&(
JE&HNT)NAHON L 8CH)O!, L (8#156)41B. 36H#! , 604HEIHRI 241"+ ITBH" #1124 | $6+#0"! .B30! (#!
PB3)MISECAHO3RI! . 013, 35480 (Cl#, 146! #1118 31461 24" 1 BHO ., #"1 " 031,384 140! . 3" .01, 6224 , 134#F
$HOLM %!

!

90! rsrr! (.0"!".! (#403T&#! ,60183%)13600! B#) 1 241 /60" #32! ", 3#013837)#1B4. O\ . 3" 1 3" 140!
52. #1268 (#12.15.0(CP3#! (#12.1/643(FGH! . 55#2.3110!  16#5#0"#412.116) 4#460 .0, #! 60 (3. 24 (#!
2.1".01C!56)&1+130, 2) & 2#(WO&(J &' K?!m" V&K 0! . 0! . 54T i1#0! rsrtf!) 04! . 0060, #1301#65303" 1CF
832 # 1183112681 () 5 .260!301#60.1360. 2! (#! D<J83, ) 20) & 8 ; X<l! / 60*6301#BHO1)! 24" ! BIF
03"18#" 1" " .&, IR#" 0#. ) 11303 16 (#12D<J83, ) ) &I (#12. 5 6) 446 . 30#1C! . 3BHO1 . 38! / ~63"165-#!
1C,-)0'B303" 1641 (#12.! &.0"31360!C, 626J37 ) #HLI(#12.1/6-C"360!(#" 1448316364 " H#1!<JOT " IR3PB3OF
S#! 16(60! $303"16#! (C2CI)CH! ) BAT 1 () $303 184! (#12.! ; . OICI#L! (#12.1 ALCA#01360! , - .4ICH! (#!
2'L6J.03" . 1360144831663 . 241411 (#" |AGGBH#" "360" | (#!" . 01C!601!(C4632C12.!,4C . 1360! (#120X0" 131) 1IWO&(

!*)$!Z] RIR,)$4)1%87$4+E7:.)=)% ~b;)08S1,)%P, ,51%\) ;3085 2G?FLI8E!5Q1!n8 ;1 0, 1D-C, Ont!m<+, 4/D:)!1 00! FG! >9-1 FGFQn1!
=::84koo<; ,Ep=+E-, :0=>0;-90; +<40; 0V9/D:X4+/*<00V++ ; X49V0: Fo+,0=09D:=0+==008X9, , /90X*08+*:XFGF5E8 ; V!

PYNZ PRI 1,%)&), B(5ISIL,SL3, 553,134, BHSV, )8-)50)5-1,8"5L8; 35080" 5 3, (0)S15D8&,) , 1¥)-6-1,461+:0)-§835+7 1, E§9) -§
mB0)-$75&1+,-49)-$1 ,+&15h<9)-$="E "815b$)8%]) ,=+03, , ) &) , 8Lm0, !D-c, Ontlm<+, 4/0:)D0!FG!>9-IFGFQn1!!

=::84kpppEtp=+t-, :0V*0,0p40-:0=>05WX5GXFGFFX+ , 0X=09D:=Xi+- , :X809 , X+VX9<:-+,X09/ , <=0; X:+X9 ; ; *044X=090:=X:=*09:4X: +X=/X
>0, 4XX9,->904XX809, :4X9, ;X0,C-*+,>0,:!!

"534 4001 R<-0, V- /01 ;01091 3+C-;X5011 63, 00+C583, SIS HS R, )$ 7) 1075 LS 85, )$-)59)$ -1, 884 -1, 8" 75&1+, )b 1, +&19% )
),=103,,)&),8%9)-$9)a3, -5 ()§91§ *0+- )11 HIV)C*-0*! FGFFLIn8;V! 0, !D-C, Onll n<+,4/0:)! 00! FG! =>9-! FGFQnL! =::84kood+D- ; 9*-:04X
49, :0Ec+/CEV* ol ] [08;Vo<+, *-\/ -+, w<+, 40-0wd<-0 , :-V- . /OwHWVOC*-0*wFGFFw+ , Ow=090: =£8 ; V1t
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J&"HRHO0IRE. 0, #1j 1 /#1130 130) 11 . 146 , . 1360101 (#4#038! 2068 . 03" S#! (#14CBCEHO , #156)812. 1B68F
. 1360MLDAMSH"# (H1(C, 3D )R 1) 41" 16) 01 "#) 241" . 01CEIH0IRE. 0, #1m ™ "Il U1 2D303F
13.134#1 (#1>.1- .38 T)#" 600! N3#, 163, #1 (#) DE, 6241 >.1360. 281 (#') ;#443,#"! ZCICH0.3%#"!
89> ; Z2#1! (#IRE. 0, # ZC1C830. #0120 1360 . 218RZX7! , #° 18665 . 1360 "D. (4" "#OL! . M! , 685"
(C,3"3600. 364" 1 7)DR"1 " 63HO0LI3" ) "1 (#°1 "#, )" 15) %23, *16)! 5834C" I Z#11# (CS.&, - H#!#" 11 U3HO!
.OICA3#)4#1012.15.0(C3415)3 7)#! (#5)3" 1 rsG 1)0! (3520B#! (DC1. %23" "#BHOLIALIHO! rsrsi) 0!
. 1481 IWOR(J&™ K2 MBELIBHI(H" IC1) (3. 01101, #" O MIIN . 0" ) OlOLE#1340" D U> 1~ 1341 Y#4F
"60106)"!.156C"#0IC!2. !, 60, #513601#112. ! ,4C. 1360! (HIDX0" 131 (#1, +, 24 (#1864 . 1360!56) 8124
(C,3(F)8"; )30 0! 554#2101% . 038#" 1. 13600IR. 0, #rsts!B30. 0, #1(C 645 .3" 2X0" 13) 1X21*D. J31!
(0)0!,60°6813) BI6K! "#1e#166) 4#O0L (#" H0"#330. OL'F, ~#&, ~#)&" L (4" HMBHEL" | (#1488 308 (#12.
J#"136010120C4.2) . 13601 (#°163"7 )4 B1#116K!2.118.0" (3", 3530 831CH#11 230144, (3" , 35230 . 831C! *601! (#!
B3 HIISH"11863"14. 240, #"1 (#1217 .01C18-) $..30#i! . 0355 . 241 £LI#04%600#BH01 . 2471 " 601 #0184 SBVF
2CH#™1. 2201 (HIDC53(CHI6L6.I341 M ™, 340, #71-) S5 304" 141176, 3. 241012, 1" . 01CI#04346 004 SB#O0F
1241015 " 0115 .812DC, 626 J3#I!!

!

K0!30" 131)11%. *C10! S+60§1061. SBHOL )&I2H" !, . B5) "I S+E0KI#L S+E0XXI! B . 3" 1012340
LA, LD 03448 31C) (D<IMF™ " 8" #3221 #1) . 4% 1281 ,60,6)8"1 (D<J4BA.83"! _#, -0 (# DE, 6241 (#"!
P.)#ED (#1401 ; . 01C! A)%237)#18OP9 ; A2 30731 7)#! (#I DE, 6281 >.1360. 241 ;) 5CL3H) & (4"
"T30H"! (# A8 SH' LA "360°18CI360. 241 "6011 16)80.. L4 141! ™. (501! M 586%CS . 137)#"!
18831683 24" SH#* 1#016#583" #"1 O BC(3, . BHOL" 18599 1! (#'130() " 342", 6SB#! 1 6#-030J44!
XOJHO-#BIRE. 0, #il (#'15.4140 . 364" | 12" 7)# T 448054 ., #1 (#"1"1.41F)5"1 ) 0) BCa37)Hil .3
)" 3 DN0 301! (16 (365861, 13601 #1! (4 "We#1C! 0) ,2C. 36#18X = ;>0 241 /HOL#! (#! ,665C4. 1360!
301#20.1360. 281 #O! &4, ~#8, -#1 . JE606S37)#! 56)8! 24! (CAHB55H#BHOL 8/X = <N?! 6)! #0, 64#!
D<JH0,#1> 1360241 ;C, )AIC!" . 03L. 341 . 3BHOL. 4410 1360 . 2418<0"#21 .30"317) #IDXO" #1124
/> ;1BH601I5 413 (# MSHE1 . " "6, 30"/ .27 CH* 1" ) RIS 6 (T2 (#°1.) (31360 (#12. "4 360!
0.1360. 2#1(#2X0" B 11 (#" 1P ) 14" IED) (#"1 (#INCBHO"#1> . 1360 . 248X PON>%12#" 1B6S5 . 1360" |, 60F
130)#"1"DCL. 24011 " )§1863" 1 "#SB. 304" 81 (3" 130, 14" 1 (. 0" 121 HHSB5 61 . BIO! (#12.3" " #RIBWA3KI24" | . 5544OF
137" . JH" 112" 18CBIHN360" 17) 3101 60113" )41/~ ., ) O#I™D. 1., ~#1011863" 146241 " 101241 5e4BasaI#" 1!
8. 1381 M, 600.3"".0, #6121 "#, 60 (1 566141 " )812. 154CAH01360 1411 211863"3TSB#! , 6884 560 (1 . M!

)71, -4:0°01; 010JOC*-</D:/#010:1; 01D914+/C0*9- , 0:)190->0, :9-*0LIA#FP2G 208 [$60" 183, $(]5, §+, ~8+8585 ; 3508130& ) 089)-§ (**+:
()50-§ ;5CH*-5 )8 ;0t="-§ g 9]1; ;03*7)$ H$5,)$ -)59)$ -1,8"SL1l nO, ! D-c,Onl! m<+,4/0:)! DO! FG! >9-1 FGFQn1! =::84ko9c*-</0X
-/#0EC+/ CEP04-OFGFQU*09: -+ X/ K- i/ X8+ /*N4*>0%004X £ 0<- 1 0/ *4X8/ \D-<AX0:X8*-CO4X)988*+<=0K/ , 0140/00X49 , :01!
&g, ¥0:-0, 1¥)90-4)1001CO, ;*0;-IW1i/-D00:IFGFQE!
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IR, 3, %) (& 131) 13600 (#°! ") 41°1 0.1360. IM! #1! §CI360. IMI! S#'! 586%ICS . 137)#"1 56)8! 2#°F
7YH24H'1.), ) O#18C560 #10D. 15) IV1g#! . 55681CHI56) 4460118 34412 6%+41! (164, -#8, -#"1 (6, 16%. 241!
N3BBCEH#OLH" ! BC1-6(626J3#" 1 #11 6)132"1 5C(.I6I37)H"! *601 $3*1 0!, 60183%) 13608 14241 7)#! 2.1
Ba#" 7)#IWOG(I&" 1?1 BIOI(#1j IB3H)M!, 65640 (412" 11340 IHOLE#I0618#1" . OLCH!, #2241 (#"1. 03B . M!
HIL(#'1C, 6+ ITSH I BIH)M . I3 B30 (HECO % 241355 . , 1" 1HO4AR6004BHOL. MIEL "6, 3. !
(#106"! ., 13431C" 1mi! "#B%2. 0241012. 188" 7)1 ()1, 235 . 111 SD6%*#, 13814 1 (#1B64SB#E416) ! ()! $630"!
-2 )ID G (CL3(H)R" 1 - )17 1647 560" 062101217 . 01CI J26%. 24141101 "#* 1 B) 213504 1B #114"!
30 (C5H#O (O

!

Q)#I7)#" 195637 152) "1 &(B1HO0¥) 30! rs rtil2#1S303" 1641 (#12. 118. 0"B68S . 13601411 (#12. 1860, F
136015)%237 )41 ;1. 03"2. "1 ) C43030!.1. 0060, C*)I5CEH003 #alH1I30H0 " B3HAI2H" 1430 1F- )31 -#) "
(#1B665..13601012.118. 0"313601C, 626337 )4 (#* 1 7)HI7)#" 1430J1F, 307V B34, . (&1 ") 5CA3H) " ! (#!
2.1860, 1360!5)%237)#! (DEL. 11411 (#"1 . B%. ** . (#)&"117)3! .1 (Ch)IC! rsrti! .B0! (# DCLEO (6! . HM!
7) .4 OLHFAIF) LB , . (84" (#11663" 1860 , 1360" 15) 237 )#" 18144831683 241~ 6" 531 . BTE#IICL. 137)#2!
#11 MY, 30715322360" I*3MF, HOLI 304" 1. JHOL" 15) %23, Il /#11#1B66S . 13601 "D#" 1!, 60" 18) 341401 , 60F
JH41.13601. 44, D) O1RC™#. )1 (D) 034#8"31. 364 LI (1" , 36013837 )#! !

!

S.1(3BB) "360! (#12.1, )2L)aH! ", HOLBI7)HIALIIDH" 5L (H'1" , 34O , #* " HBUHOL 5E6.I6H" " 344F
SHOL "3B56"#418. , #1. ) MIHOH)MIZOHMIES, . S2#SBHOLIZCT ()3T, 2101 4H0I ARG I8 " 34#SBHO112.. !
" 01C1J26%. 241"D30" 131) 13600.. 23" #11SD. 5586 , ~#IWO&(JI&" #2(56 )84 3115 . 413, 35#81012. 114 0"B6EB . F
1360! BC1-6(626037)#! (#'126337)#"15)%237)#" I K0! 66(600. 0, #BHOL #11 ) O#! 683 . 03" . 1360! 7)3!
,GOBTEHOL! (#'14. 28" C1-37)#" 1 1! (HMSHA13"#1 3.6 013" .01 2.1 43 . %331C! (#"118. 4. )M, 34013F
BI7)#" i1 (#1361, ~062603#" 1 7)1 #OI4C™ ) 21HOLN (#'! , -#&, -#)&"1 7)31 261 (C, 6) 44#014! (#'130JCF
03#)&"17) 304" I(CAHIBESHON (4" 15813, 3#0" 17) 3041 55237 ) HOLHLI(#" 15 13401 17) 31O %COCB3 , 3#O1I!
/#1860, 13600#B40118.311CJ . 24BHOLICABL) HAI 24" 12340 " 1#016#12.1* . 01C1- ) 5. 3041112, 1" . OICHHOAF
86004401 . 2411

)

TESSI - -4:0%01 ;0100149 AV*>0:-+, 10:1; 0001V+, <:-+, 18/\D-. /0S0308& 183, Sg8918801 , ~+8+3, §**393E4D5) S ; 3 )%s=393, 8104165
()-$1E), 8-8; 5C*4m0, 1-c, Onln<+,4/0:)1001QG!i/- , FGFQnE!!

=::84knp ppEV+, <:-+,X8/\D-. /0Ec+/ CEV*0:+/:04XD04X9<: /9D-: 040V +*>9:-+ , XDIX:*9 , 4-:-+ , XO<+D+C- . /OXIBBOXC+D+, :9*-9:X; 04X

9c0, :4X8/\p-<4!!

T e S ZSHB)>-1121P*9, 41+, L)<4bC- . /OIK F 1 GGG <O *0414/8)*-0/+41 ; 01091+, <+, 18/\D- . /0140%+ , :1V++>)419CO<!
0j988/-13014<-0, V- . /04IBL! ™ 0=+, ; OV¥1! 11i/-000:! FGFQLINO, 1D-c., Ontin<+, 4/0:) 1001 L!i/-D00: FGFQni!=::84ko0p ppfo>+, 1 0FV*08)9K
,0:009*:-<D00FGFQUGW0G 10:+9 , 4-:-+ XO<HD+C- . /OXF IXGGGH<O ; H04X4/BO0*-0/*4X s 009N+, <:-+ X8/ \D- . Z0XA0*+  XV+*=>04X9CO<NNI8X

8/-X;0X4<-0, :-V- . /04wL 5HGL5GWQF66E=:>p!!
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MF) N+) O¥D, " 6+ ;48) $BH&H: H3HE " &) 0) k#$; (" G&#;) D™ " () "#8) Li"<;BHE " &) A,"L+,8) &)
" #8)+DD("'B8E) , NU%' SUAIFF)i#; & (#+:4"#+ 1$<€)P)!

|

A GF(H014"1563137)#10. 1360 . 24" 1" . 03L. 364" 1" , 3#O13B37 ) #"16) 130 () "1634224" 112 1326% . 23F
" 13601 (#12. 1936C1-37 ) #I#112D . 5586, ~#IWO&(J&™ ¥2(, 60BTEHO112. 193" #1#0!N ) 4441 (D) O#IS 623137 ) #!
HMLCE3H) G141 (1642 1360 130180 . 1360 . 24" 1 . 5546563CH"11>6) "1 **3"160" 10! ) O#1301#40.. 1360 . 3" .F
13601"3J0383, . 134#1(#12. 16# , ~#&, —#1" , 3HOLBI7)#i14#, 183, #1('I0B2)HO , #156)412. 15623137 )#IC18. 0 I TeH!
(#12.IRE.0, #1411 (DK 03601 Q) 465CHOOMI S# 303" Te#! (#1209)A65#1#1 ("1 <BB. 344" IC18. 0JTe#"!
.D)01Q2#!, 2C1#01S5. 13T8# (#!, 6B5CIHO, #°1 (35265 137) 411, 60" )2. 361155 3"1.) ""31, ) 2L) 4228l

I
ND)O#I5. 616121 B%. " " . (#"D1HO!5 . 813, ) BHAI01A. AHE" 1208”1 "Ha43, #"1 ", 36013837 ) #" D SHABHLHOL!
(HISEH0 (A#124156) 2" OIS . 13Ta#! (D3B523, . 13601 (H1I# 13601C18. 0JTEH#" 1" YA, #°11-CSB . 137 ) #" 1!
(#"1301#456C1. 1360”1 "18.1CI37)#"1 7)DHOIBE0LI06° | -6 5626 )" I A . A MBS D<B%. ** . (#! (!
R&.0,# . IMIEL 1"FK03" 81 (C, 8311%) "L#SBHOL 7)#1D3(CH! (1 WOR(I& 14?10 JO#! () 11843015 . 43!
2.1,65%5)0.)1C!",36013837)#!. )MIOL. 1"FIK 03" Im* !}
!

!

ND. ) 16#15 . 4181303 16431 . B%. . (H)& 81 (3526 14" 1) .11, ~C"1" , 3#O13B37 ) #"§! " 6011#OF
J.JCT I (#5)3")0#1430J1.30#! (0. 00CH" ! (0" ! (#106) 4#24" 154" 5H , 1344 19632 1C8. 24"16) 1B 2132, F
1C8. 2410118 4#8"12.1 (35265 1341, 3HO13837) #16) 1 15/8058(+/#:$4 " 5CIL/#2HE 31 j 1 (C*3IOHIHOI5EHF
BITeH! 5506, ~#12#1, - . B515.413, ) B#8! (#" 16#2.1360" 1301#60 . 1360 . 24" 16K! " DHOL&H , 463" #0112 1301CF
AVITL(HI2.1" 30, HIHL #)MI(#12. 15623137 )#IC1E. OJTeH#Im! ™" 1A2) *156C, 3" CHO1i 42241 | (CBHO (124"
301CAV1"10. 1360 )M!. )1 "#0! (#1586J8. SB#" 1301480, 1360. )MINO2#! *#411CJ . 4 BHOLI 0! BEOLHA! (4"

T 1S\0449;00 ;01 T*9, <019/D!h:9:4KS , 411 . ]1; ;03*7)SR,, )$4) LB7TSELE,, )$ (588) 001+, § ; 10846918 *3& &5, 158*$-*+) , B44D5)$
15b$~818-:V, +-1In0, ID-c , OnIm<+, 4/0:) DO!FG!>9-IFGFQn1!!

=::84ko0\V*9 , <0X4<-0 , <0E<+=>0988*+<=0X+, 0X=09D:=X0:9:4X/ , -40!

PUTISSTTH HIN-0H0K" "/, +112IM-80+>9:-0U<-0, - . /OEIMOL. /0D /041, +:-+ , 41; ON94010:1. /04:-+ , AX<D)AIBLIS7H3-3; 7+188%+) , -
B:alIFQIQUFGEJLNO,, -C, Onlin<+, 4/D:) 00!FGI=>0-IFGFQuI!I=::8koi+/* , M4F+80 , 03 -+ , F+*C08=-)+4+8=-04<-0 , :-000FGL6!!
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23,0, # DECTH.MIAL , 622.%66.1360" ! .44, 1 (") 6#"15. +"15.81. I#. OLI24" | SVB#" 1301CAVI" | (#164F
,—HE, -#Im HISH 0361, ~0626 034" | (#12. 16586 (), 360R. 1%36C1-37) #1#1152) *12. GIHSBHOLI .
,— 8, ~H#1" , 3HO1BI7)#I 3B P3", #O1 (. 0" 124" L 1B6E, #" 1566860 (" Im* 51 )1, )&l (4" 1442. 1360 130F
1#0.1360 . 24" " 4j1!

!

_6)14863"12. 153 HIHOIN) 4441 (#12.1 (3526 . BT )#1" , 34013837 )41 7) D241 63110 . 1360 . 2#16) !
#)465CHOOHIB. SIFH2H1. ) " 318, , #IOI(#" !, 6B5HMIIC"IB) 2138 , 1683H2H"IN<)F (#20! (#"! (3BBCAHO, #'!
D)0 H1 M 18) , 1G24 (124" 130148(C540( .0, #7160 (3. 24" 1C, 606537 #" 14115613137 ) #"13043F
1011016 #3AH81 2418Q28) (121 (3526 131", 3HO13BI7 )41 (L 0" 124!, . (84! () O#I%36C1-37)#1.J26%. 24!
ZH#I1#1(3526 . 138 (600#101463%) , 6SBHOLINC, 6"+ ITHH!" , 3HO1B37)#II082) HO , 4124 14421360 | (F
526%. 137)#" 14112#" 1§ 55641" 1 JCE563137)#"I1 <268 1 BVB#! 7)#ID0MHE(C5#0( .0, #1560 (3. 2410D.
5. $.3"ICICL. ) " 3143 37D ) AAXT SN , )21 () 1) 2132. 1C8. 23" SHI"#IS . 03BH#" 1#15 . 2J4C116) 1!
<30"310.1(3526.. 13#1" , 3013837 #!. 5568141) 0106) 4421C2. 01 )MIg#2. 1360 1301440 . 1360 . 24 IIN#5) 3"
*106$30.1360! #0! rsGsi! /. 1-#30#! 14C,-3J0. i1 ;#,4CL. 34! SHECLHDH (# D<, . (CH3H! (#'!
"0, BT B, "L (83, #1(C2CI)CHION. I 340, #12. 11#, ~0626 34111230064 . 1360 41!

!

HKBE) . F&' 5. +300%40" HE5+.5)" C" 106" 5+<*-+004™ 053" #0343, (" SUH0" 106" *-+1303,, ("
Y8066/ S0 WEHO" 08" YA +38"<"H8" 13)" C" 105" <+HSIAL30M3+#- (P #+ (2 % (P 40" (P'
Y5+, (M0 CH I <+) ™ $ $)A0" 6L+ H(PRIO" , (170" <ULGI0") <" 6" 0 19"
RV SR 63" 1™ SUHE <" S, (1 16 LA T I3 0%)- 1
SI0*HAZ )" $0° . U00+(L5M0" " (- 16 6 0 $0" SU08. +¥=""0" #R(."LL0- 19
0)5.36) Tl #0831+ (<3 (P50 )0+ ($. 50" (P 61+ I (P-'31" 08"
#)500%3. ™S 0"H#03- 130" ' <+ 13030" "0 BE" (L 0'$ 198" “5=" . 5=""$U#0'$"0" . ) 0" 4 (P"
$DR) I HH (P 1%, U311 (L0 1053 5 S5+ 37 (. 'C) 193 110"
$) 00" 34" I 0(." 50", OB+ %( §.92".0" SHOHS"0" 053438, (0"
<+HSIAL0)"0"+ ("< (L319E) . Y10 14!

'3 $RIIG3, -805:0)S18(+;93&184)5-%+) , 644D5)$)503; 7, , )UIF I1i/-, IFGFFIIN0 , - , Ontin<+ , 4/0:) DOIFGI>9-IFGFQul!

= BAKOPPPES , ML - VH0<+ , 4%/-*0K00K ; -804>0:-0X4<-0 , -V . /0X0/*+800, , 00kUk:0b:4 " 97 FG ;-8)4>0:-07 FGA<-0 , X
\-./07FG: 7307 #V0, ; 7FGI04N047FG>7 307 H#H#>047FG-,: 7307 #J*7 307 ##:47FG:07 FG*0<=0*<=0!!
19158 ZS (4_IN-0*010:IMSSZRE ™ * &IN09, X**98:-4:01f , 803(5*:3, Sg9] 7+-83+0)5()-80)9183, -5+, 8)0, 163, 19)-1161) ; -1+, I
NO*-411#+>9 , ;13+4)-, 115151 1QL8E!

MG (L [/-097>0114#3*+393E)8()-50)918+3 , -5+ ,8)0, 183, 19)-11 " 9IM)<+/CO*: 01 FGEHIISFHEE!

PPEIMY<*0:1; /IF519, C-0HFG5GIB++:9, 1, +3>-, 9:-+, 131/, 019>>\9449 ; *-<01; )D)c/)0!10914<-0,, <011091:0<= , +0+C-010:10)-, , +CO:-+, !
XD >0""$&IYH[ #31d39:=0%, 0ell_ Z$IKI ] #&#5CC5L 1 IMUAZST! , tGG5H! ; /IFF!i9 , C-0*FG5G1IPOb:O!, tIL6!

TP -, -4:0401; 041AN9-041) 9, COOALIM*0<: -+, IC) , )*D0L; 0191+, 3-0-49:-+, 11 /13 )COD+880>0, :10:1; 04189*:0, 9*-0:411598X
8++12!S,01;-80+>0:-014<-0, :-V-. /018+/*D9IT*0, <OIBIIFG5QUBFEINMT!O,, 1D-C., Ontin<+, 4/0:) D0IFG! >0-1 FGFQn!=::84k0p p pt ;X
80+>9:-0Ec+/CEv*oh ] [08;V0$988+*:w3+>800:wM-80+>9:-0R<-0, :-V-. /OWFG5Qw<DOHIL HV\ES ; V!!
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™ ,rJr‘ ASSAS

AT, 8" #U(C, 83104 182) ,1) . 1360" 41!, 6552, . 13601061 SHHOLHONHSH" I(#!, 60, )iF
BHO, #1012, T)H2H 2.1 (35265 131 (# DM, H2H0, #1 * , 3HOL3B37)#I #11 1, ~0626J37 )41 B O\ 3"#1 "#!
—#) QLA 1/ #11#1437360!" #1186 ) 4#10C . 05630 1S53 #1#011#0 36015 . 4124 1683401 . 1360 152) *1J26%. 24"
O BI03 ITRHIXPB5 ., 1C#15..812.16C() , 1360! (#" 1 B6+40" 13556 C#1.)1Q) .31 (DL&" . +HilH2414"11CT . F
HSBHOLIB) , ~CHI5 . 412DCA62)1360! (#* 156 . 31C" 1 (D. , 13601 . JM7) 4224 1"DI0ITIEHO1! (C" 6653 (#"!
LJHO,#'1"5C, 3. 23"CH"1B. 4683" . 124" 1301#.. , 1360 #L12#"15 4140 .63.1"Iml* ** (1

!

N#12. 1436C1-37)#1012. 1 (352655 13#1" , 3013837 ) #il2. IRE. 0, 414" 1156C, )& #) &1 (. 0" | (06 BF
UM (6. 304" 11 IOOIRE. O, #I2#1S303" 1TG#H (4 1<BB. 36#" 1C18. 0JTe#" 1. IC1CI536003#41#0! (CA#265F
5.0l (T*124"1.00CH" IGHASH ) O16C #. )| (#!, 60" #32246" 111 (D. 11, -C" 1", 34013837 ) #" 141114, 037 )#"!
(#1136 0(#! . B52) 8! "IINS . 116) HISEHBITEH! "16. 1CI3H! (#12D. , 13601 (35265 137) #1868 O\..3"#13013F
1)2CH!jIKO#! (35265 131" , 3#013B37)#I56)812. 1" , 340, #im! 11 1CICIB6AS ) ACH!S . 41281 303" 1T4H (4!
<BB.3#"1C14. 0JTE#" 1321+ 116)11) " 1#1 (3! 0" 1#0! rsG !

!

N#1203082)#0, #15623137)#1012. 114 . , 13431CIC, 606537 #i! (#12. 11&.0" B3 360! (#!" . 463" 141!
(#'1,600.3"" .0, #"1.)MHO)M"6,3. MHLI"6,3CL. ME() 1S5 3013401 (#" 1442 . 1360 15623137 ) #" HOL4#!
#"VEL.1"1012. 18665 1360! (D#"5. , #"16CJ360. IM!, 65 B#! D9)465#! (#12.16#, ~#8, -#16) 1 045, #!
H#)4BFBC(31HE&. OCHON(H12. 10, ~#8, ~#IHOI5 . ** .OLI5 . 412" 106 ) A4 B6ASBH" 1 (#!, 665CE. 136011124
,60"#0") "1301#80.1360. )Mi1 2.1 (35265 134! * , 3#013B37)#116) , ~#1 ) 012881 "5, 1841 (#"14#2.1360"
301#20.1360. 24" !

|

H=( [HHR&PINI4<II2! * 9! ;-80+>9:-014<-0, :-V-. /010, :*0ID+c-. /04!, 9:-+,900410:19>\-:-+, 41 ; 010} S , -+, 10/*+8) 0, , Olk! . /00004!
<+,C0%c0, <0411 . /0D *AD0I8+/*1D91 T*9, <OIXIBI \)=5)$S3%:6:D5)$)85 ; 109) &) ,81+0)1!__t5GIFIIN+D-:- . /0119, CEIFG5J1In0 , 1D-c., On!
m<+,4/0:)D0IFG!>9-IFGFQnL!!

=::84knp P PE*0C/08+D-:- . /OEV*D9X ; -80+=>9:-0X4<-0,, :-V-. /0X0 , :*OXD+c- . /04X, 9:-+,9004X0:X9>\-: -+, 4X; OXD/ , -+, XO/*+800, , OX

. /0004x<+, C0*c0,<04X. /0DX*+D0X8+/*X09XV*9 , <Qo!!

] [HHR&PINI4<II2! * 9! ;-80+>9:-014<-0, :-V-. /010, :*0ID+c-. /04!, 9:-+,900410:19>\-:-+, 41 ; 010} S , -+, 10/*+8) 0, , Olk! . /00004!
<+,C0%c0, <0411 . /0D *AD0I8+/*1D91 T*9, <OIXIBI \)=5)$S3%:6:D5)$)85 ; 109) &) ,81+0)1!__t5GIFIIN+D-:- . /0119, CEIFG5J1In0 , 1D-c., On!
m<+,4/0:)D0IFG!>9-IFGFQnL!!

=::84knp P PE*0C/08+D-:- . /OEV*D9X ; -80+=>9:-0X4<-0,, :-V-. /0X0 , :*OXD+c- . /04X, 9:-+,9004X0:X9=>\-: -+, 4X; OXD/ , -+, XO/*+800, , OX

. /0004x<+, C0*c0,<04X. /0DX*+D)0X8+/*X09XV*9 , <Qo!!

P L -4:0401; 0419W0-+041) 49, COFOAIIV, )$(+; 93&18)8-*+) , BHIHD5)S ; 350918-*+) , *)11i9, CEIFG5QLIIN0, 10-c., Ontin<+ , 4/0: ) DOIFG!
>0 FGFQnl! =::84k0004E9>\9V*9 , <OE+*co% || [ 08 ; VoGFIWXS , Ow; -80+>9:-0w4d<-0, :-X
V- /0w8+/*WdIwT*9 , <0E8 ; Vx55WHE0GFJ9I5HO66 I 5F 1 GEW6<Q<VW6 ; \6 I F<WO5 ; ITF9QV65!
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MG1)N+)(&B8E&(BB&)E.;),6$)BB&(BBE ™ ($)9+#$),J<BBYE ™46 (JA<"D" 4;4E " &)tk & (#+;1"#+.))

90, 6e#1H) OHiN. | (35265 131" , 3HOL3BI7) 4116 ) 14" 1", 340, #"1, 60B60 () #" (1" 11) 016) 1321 M!
$) 23524 154. 137)#" 1#115614013. 21C"INON##" 1 . 4. 01116) 1) 01404 1#11) 0! . 16) 11563137 #1 j! S..!
(35265 1314 1) O1HO " #BY24! (#I56. 137)#" 16#56" . 011 ") 81241 (3.260)#i12.10CJ6, 3. 1360112 18#54CF
"H01.1360015. Q124" 7)#204"1) 015 .+"1"6) 448,301 . ") §#H2. | (CBHO"#14112. 1506 61360! (#1"#1301CAV1"!
YIH1E #2601, #81. 3076 (#1114 26) 8" 1YL (L O™ 471640, 1360”1 48, 18" ) 18815+ Im* 1<) " 301 400!
(C5."".0U2 , . (&4 (#), 6044013601, 624, 1344 2" "37)H D #2418 4683"#124"1C, - .0J#" 1 18. 0'F
BE6OL. 23#4" 11301420 . 1360 . )MIIO4! . , , &6VII2HI1E. O"BHA1AN. 1, 3%, )2. 1360112 14..2663" . 13601 (#"!, 60F
0.3"".0,# (#1463  HUH" !, 6BECHO, #' 1 (#12. 163, -#%, ~#1B8. O\.3"#15 . SHMHB 521 <30 " 3142241
SHABHI (D3B5)2HY (#') ,665C8.1360"! ., . (CP3T)HD )034#E"31.34" 0! 30() 1834224 #1! (#"!
C,-.0J#" 13014601360 JMI!, .8156C" #EAHEIH1! (3BB) "#AI2H" 1" . 463" 1" 11C] . HSBHOL) O1HOH) | (CB6F
8. 137)#!
|
SH'1BBASH" | (#! (CB3.0, 1", 3HOL3B37 )41 #1128 1868, #" 1#0! 10" 360! 30431401101 ¢4 , 603 (Ca48!
V30 (!, )" 3IC HOLH | )I)EH! T, 3HOLIRIT)H! (1 "6, 3CIC" 141! (4" (33I#. 01" (3526 . 13#!
" SHOLIBIT )HIBLH, 8, ~#1026% . 1A &, HIT)DHDHAC-3, )24 (414 . 24)8"1CSB.. 0, 35. 183, #10118.. 442"
2.1,600.3"".0,#il2. 164, -#8, ~#1" , 3013374130, .40#! ) O#IB6E, 15623137 )#I#O!" 631190! rsrril (.0"!
"60! (3", 6)4" (#!,201) &4 ()1, 60J8T"! (#12.1 /608CEHO , #! (#" 1 AGC"3(HOL"! () 034H4"31C" | (#4#0)#!
R&..0, #1K034#6"31C"i12#158C "3 (HOL (#12.! - C5)%237)#I566060\.. 31! (4" 161" 18681 (#"#0"!, 60, #4F
0.011290, .&, C&. 13601 (#12. 01-865626 I #IR .43%. 1< (#2e- . - 15 .41 #1.CI3BH1%.. 0340 Na!
[
V2N (P2 $ B < < S R G (SO SR  ( < 0 (1,
2+ (002" T 43HY' 2+ +%40-% Y OBEH" SH A G-t (0" 2+40" %% 30°=3". ", (" M.3: %"
YUSH [y Yy-Ct+ (2% (-~ %2030 )8) < . 30+) > Z+ (0't+ (0°0+<<"0" - e (0" 404"
M LHHB0" <HI0 (0% 132 ) R 64 28I+ § SHHSHIHHO" *1(0' 55"+ % - 10" " 10"
Uit )03 A" S0+ ) 5IB) C b+ (20 ('S ESH. 5) . S 2 (PBYS. ™, (5
5. 5) I H R0 0. T 0+L(< (5 () L) <"H 21" OBH 13" S 30+
B3/ 053 A3, (O 14+ <% J0HE < B 00 BHIBL <8 . 230960 v 030, (" 00"
* +5="0-0"0'5H1/B (M0 B (ST IC- 1<+ (32" . O3, ™0™ <+ 23130 $) DO HI M. #t5 ™

*IfC+(UBEILHE!

- 310 -



B
=

ANDREETTI Katia| Thése de doctorat | Janvier 2024

-3
~= 8l
>

G (8708 < 300) R (L TR 0130 ORI+ AT ORI 036 S, (I

B=" B3 LR )0 << < S, (O IE+ 05 (300" ) KIS SED ™2+

10630" 2+ (0'$3.™", (""" #+ (0 0+<<""0"*1"3" <" #4’ <+13130)0"C'0"0'534)0- % (P*5; )0 $"" 00"
* 45210 4+ (0'1"0'053 #4343, ('O

- #5040 011 DHMSE4" 360! 01 "60! , 6B5LAN 241 /-#3) (# DEL. 11 4#0463#1012.1,65%$)0.)IC!
30140 1360. 26 01S#" * . JHI5623137)H1B . *4)411B.3" . 01130 "3IHOLE#RI24" 1, 48, ~#)&"1 (. 0" 12#1J360!
(#"1503" 6003#8" | 5623137)#" 1 #1) (#"1 563" 6003#4"! (0653036011 KO#! *31) . 1360! , 6014SB564.30#! 7)3!
06)"18. BTO# 012D-3"1636#1 (#*1 " .4.01"14CB)J3C" Im! ™17 6) "12. NE)MITS#1 ] ) #béet! 60 (3. 284!
., A3 IHOLEH . ) 164 B101DX0 " 131) LIPHORIAGIO, . 6CH1L. )1/ 62T IHI(#IRE. 0, #IIA)3 OIS 4L IE 6hei!
H#OIGHHHI " 11B60(C2#IQ52%: " 11("H(V/L[(#S " 1(j!, -#&, -#) 4" 101 (. 0JH#&ImI() 016C" #. ) 1301#40.. 1360 . !
(OCL.%2" " #BH01"! (DHO"#IO#BHOL ") 5CE3#) 4! "6)140) 15 41 DK>P/ = 1 D<JH0, # (#'! > .1360"!
KO3 156) 8124 14CB) J3C" ! 'SIIN#5)3"1 " .1,4C. 136001G SS!, -#4, -#)&"1601ICIC! . , , )#323"1 (.0"12#"!
)O3AHE"3ICT #1124 12. 68 1634 | (164, —#8, ~#10116. 488" 121 SO (H! .BI0! (#156)4") 34641 248" 118, F
4.)MITOO!RE. 0, #1 #0! rSG | 26 AG#SB3#! BI0318#! 1480.8(1 /7 . CHOR) A#I #1128 5 #,4CL. %41 (EL.1!
,— . 8JCI (#1790 #3JO#BHOL" Y SCA3H) BRI (HI. | = #, 4, -#|_ -3#84+1"".0(60512.0,#011.)1 /62T IH!
(#1RS.0,#1"6) "IDCI3(#! (#12.R60 (. 1360! (#IRE. 0, #iI2#IAL6IE. SB#10.1360. 21 (0<, , YH3IHOIKEF
JHO,#I(#') 5, 3HOL3BI7)#" 1H0I OMINBA<K ; 97! ; 6)140)15. 41241 * "303"IT&#! (#1290 #IO#BHOL " )F
SCA3H) L (2.1 2 #, - H%, —#"1 4128158600 . SB#IBE. ON.3"10156) 8! 6%+, 138! (#1830..0, #41D. , , )#32!
() 0344831 384" 1C18. 0J#E" 1SHO . , C"IALIHMIC INOOBBALIN. | (CBHO™#1 (#12.123%#81C) . , . (C3T) AL
(60,1 (#12.16#, -#4, —#1 ", 36013837 )l #*11 (. %6&(1 ) O 7)#" 13601 5623137 )4l 1 SB" 703" 14114204
"601! $#0. ,C'i! ,#0")4C [ BB6IC"{! #563"600C" ! 1641)4C" G #MC, )IC" 1 #O! &.3"60! (#1 2H)4"! 4F
,—H%, ~#"16) 158, #17) 032" HMSEBHOLH) (1653036081, #1" 6011 3HIC" 1 813" 7401, , . (CBIT)#"!

IhDF4)0112+-*350-8(5530"-+() , 8~ &&1, 5)% ¥ 1*03, Sg8k3** 143, $O)N1$*99850)$ (SShGN&)SL , , +=)0-140)8(56*3 , EON-$()$01$
63,170),*)80)-$;0"-+() ,8-8(]5., +=)0-#8"-115Q1i9,, CHIFGFFIN0, 10-c , Ontin<+ , 4/0:) DOIFG!>9-IFGFQni!!

=::84ko0p P PEODTFA00EV*00=>=>9 , /0DX=>9<*+ , 0FGFF0G505Q0 ; -4<+/*4X ; /X8*04-; 0, :X0=>>9 , /0DX=>9<*+ , XOXD+<<94-+ , X ; OXDOX<D+:/*0X
2/X1G0>019 , ,-CO*49-0X; /4<+ , CO4X; 0K09X<+, V0*0, <O ; 04X8*04- 10, :4X 1/ ,-CO*4-:04!!

"0!./9-V-<9:-VI218*-4+, ,-0%014<-0, :-V-. /0IB!)>9,0! ; /! 3+>-:)!;014+/:-0,1>-410,1809<0!0, I T*9, <0!8+/*I T9*-\9!# ; 0Da=9=!0:!
4+, 1<+  VFOROISH09, ;1] 9*<=ODIG0+*41<98:-V41 ; /1¥)c->01-+9 , -0, I O4IFGE JEN!

YH*ZSI")9:*-<0 2IN*4+ , | -0414<-0, V- . /04! S , 01D/::01 8+/41001 ; 0C+-*1 ; 0 <+, , 9-449 , <OIB1! 43&&)-$ CS&HENL83, -1 FGF51!
Y+414)*-019/:+> | OIFGFGLISEISLWIGLHE!

P e e SIR)NO4:-0, 10:IMZRRZIM-9, 01121IRICO, :4I)V/c-)Alki<+>>0,, 11 IING*-410, 15IQHII9I8=F4- . /01 /9, :-. /0! ;0C-, !
C-4-\I0!IDju-D!, /1Bl-, 1" ZS3Y&S$Z_ INO:*-<ald0; Fell ¥ +E018+3, -0 I5E+ -&§) bi9lING*-411Z ; D0I9<+\1IFG5WLIEISL 5XSHFE!!

95 v3$IN\"-)156#*73010-518 \+-01!10, 10-C,, Onlt<+, 4/0:) 1001 FG! >0-1 FGFQn! =:: 84kip ppE/ , =<*E+*Co; 9<=0<=XV*0L 56IQX
4<=+)9H4X0:X*-4aX0- ; 0K ; 04X<=0*<=0/ A0MN0:N<=0*<=0/ *4++<04X ; OXV/-*=:>D=:: 84k PE/ , =<*+*C0; 9<=0<=1V*0L 56WQK4<=+)9*4
9:X*-4aX9- ; 0K ; 04X<=0*<=0/4040:X<=0*<=0/*4N+*<04X ; ON/-*E=:>DI!

PR - -4:0401;0050, 40-C, 00, :14/8)*-0/*+10:1; 0DOHO<=0%<=0LISPV/# ~ $i8)$; 03E01 & & )SD5+-358+) , 89) -7 0*7) 50-8)85.08+-8) -§
*3 801+, 8-8g8%)ba1In0, 10-c , Ontln<+, 4/0:) 00! FG!>9-1FGFQn ! =::84knp PO , 40-C , 00, :4/81+0<=0*<=0Fc+/CA0V08*+C*9>>0X
N#SREN
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.30"317)#21586.06T" 1", 3HO13BI7 )11 6,321 7)31 "6011C . HSBHOLIHO! (. OJ#EIm! &S . 164, ~#8, —#!
" SHOLBIT)HIHLIH" L, —#8, ~#)4" 130B2)#0, HO1156 " 31344 HOLI 24" 14442 1360 1301440 . 1360 . 245!, 6 B!
321 5#) 44011 VIG# 241 *)552,3C" 1 (#1 4CI3BH" . )16631. 3641 N#H D<22#5. JOH#! 0. c3#! 01 2DX&.. 0! 41!
DK e. 30414015 " . 0115 _412. 1 ; +E3HIHECSHOI6) 1HO , 6R#12XE. efl2#" !, -#4, -#)&"1"601) 0156 ) 463!
5623137 )HI#0! " 631 24) 8" 164, ~#8, —#" HLI26) 8" 16C" ) 2. 1701 7)D32" 1" 634011 5. 1CA342°1 6) 135 B . 1CA3H2" !
"6OLI (k" 1264348 | (DBM , #2040 , #01 (DI0BL)#O, #1, 6B (#1584 "36016) ! (#1548 C, ) 136015623137 ) #l!

!

N#I R268H0, #! 14834.) (F12. , 628 HO. , CH! (#! B641I56)4! "601 #07) VLA )8l 24| RATEH" !
$)")2%5.0 G )MIT, 3H013837) 41 (CBHO"#)4" | (#12.14 ., ,30.1360! , 6018#12.1/643(FGHI 2" 1, ~#4F
)L (#1604 1 (CB6, 6. 134" 10#1" 60115 " THMHB51" | (FIBHO. , #'!, 6B BHIHICATHOL 2" 1645
L~ HE,—#" (#1130, .1 >6J8. (+1 (L0"12.1g#4)#1 ", 3HO1B37)HI N 181G S 1B6E, #! (#12.14. 284!
5.,383, 163, #1 #1 C$.0,35. 163, #i! ) 03448 #204BHOL! &, 600)HI! ("1 0124, D#21#1 (#'1 ", 3HOLF
B37)#"1186) 4#)0IC, -61 (.01, #11#1 (3526 . 13#1"5C, 3837 ) 4l j 1<) F (#201 )| (#4638!CL-37 ) HICA3 (#OL1!
B, #101(#"1"31) . 1360 B0 (343 HLA" 1 (8. 5. 137)#"[12.1"623(L83IC! . 4#, 128" 1" 34013837 )#" 1C14.. OJHE"!
#01"31) .1360! (D)&JHO, #1411 O#1"6)4, # (#1" . 463%"! (0) 01301CEVII B . *#) 415681241 S60(#! . , . (CF
$I7)HILI56)812.1"6,3C1CI(. 01" 600" #B%24m! ' DINA &, 60°C7) 401612 1 (36, 13601 (#!; , 3#0, HIAGH!
R&.0, #IK034#4"31C" L5 . QHSBHOLIONG. 4#8" IDLAD/ ;116 4. 304011, 1) HHSBHOL" )42, I561HOF
13#2#1,60"131)13600. 23" . 1360! (#12. 123%#81C! . , . (CH37) !

!

<), N HOHOMISER137)H ), 85 137) 11" . 03L. 364" 1#11-) 5. 031 364" 1HOISB . 13Ta#! (#!
" .01C!5)%237)#il2.1 (3526 13#1" , 3HOLBIT )4 , - #e, ~#10"D3B56"#4! , 65B#)01.16) 1! "18.1CI37)#!
DU, NDELGH 83T 26% . 2 IR #1234 JH"I563137)#0)M! (CB3"! (#12D. ) ISBHOL. 1360! (4!
(3'5.831C"13016. C1. 137)#" 1! (#"130CI . 231C" 1HOL# 2415 +"1 (CA#IEE5C" 1#1124° 15 . + "1 CBH#IHOL" 1#0!
. 13T (41" . OICH! (HI36C1-37)#i! (D. ) 164" 130" 18) SHOL"I" 6, 36F5623137 )" " #IBHLIHOLH0I5). , #!
ONHI56)84.311 . 268" | (HAHOR)014C-3, ) 21" *#O13421012. 1 (388) "360! (#12D. 5546, ~#IWOE(2&" 2! (#!
2. 136C1-37)#1#112.152. 0383, . 1360114 03136004241 N#1 SV SB#i2D301#0" 383, . 1360! (#12.1", 340, #16)F

PNk > 01 9:+, D15 j<</0-D10, 1S¥C0, <01 ; 04IR<-0, V- . /0410, 1&b-DIIN#ESR&e!IR-:01,, 0%, 0:11m0, 10-C., Ontlni<+ , 4/0:) 100!
FG!>9-IFGFQnl!=::84knpp pE8*+c*9>=>089/40E/*089/40%8*040 , :9:-+,0!!

P g S [&ASMIT " #3s " &BITI+0, <011 . )$00" 0+-&)$)8-)-$0"-) 15b11%) , D5mE)11Z ;001 9<+\IFGFQUB5LISE!

"G Z[$#MaL -9, <OUAZH=+80IF+/1; -08kI=+pl:=013Z (KMIBY, ;0=>-<1/,0094=0;19::0<adl+ , 14<-0, :-4:4AIIATS50)IC+IE | JHL!
WHHGLIFGF51I8EIF 1 GXF 1 QE!

D11 INF+c*9>>0! ,9:-+,901;J9-;0111Dj9<</0-010,1/*c0, <0! ; 0414<-0, :-V- . /0410, 10b-D!N#SR&e!BL! ™ 9100::*0! ; /13+00c0! ; 0!
T*9, <OlI6FA6QLIFGEHIISEIFGHF5E!
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A#81#1 (6008124 156" 4323107101 ) O#1 54CA#0136015. 41 JCHIFL (3" 1436 CHIHO! ™ . O1C! " #M) #2241 #1164
586() , 134#I018. 4#6"12. IS6U3IC!" , 3H01BIT YIS .1 (35265 13#1" , 3HOLBI7)#1#" 1) , 163, #1() 18 +60F
0#BH01IC, 606B37) #4130 () "1834210.. 1360 . 211!

!

S.1(38B) 360! (#12.1,)20)8#1 ", 3H01BI7)#1#0! * . 0ICH () B.322. J#! (#1 D 01-8656" +* 1T H#!
U3BLE, ~0626J37)H#I#11 ", 3HOLIBIT )4 30731 7)#! (#12.1866. 1360101, #'1 , 685" ! (# BCI3HE"15. " "#OL!
) ""315.81) 08!, 665CE. 13601301440 . 1360 . 2#11X2"1 "601! , #7116.31"1 (D) 03601 #016#1 2" !, 6$$5)0.)1C"!
" SHOLBIT)# I 1"H, 1#) & I5034C T 1" IEL. 1"11<) 1034# . ) 1#) §65CHOR 12¢"130313. 134410, 1360 . 24"
#1112.0"0.1360. 2% 1) 133 #OL (#5) 3" R60JHB5"12. 1", 340, #1(. 0" 124" 1#0J . JHBHOL" | (3526 . 137 ) #'!
B60(3. IV (A H" 1S . 03TE#" 11 ( 0" 1(34#8" !, BOLEMLA"IN" ™ 3" HIL#ISE . 137 ) i 188 . JBHOICH!
060!4#,600)#16)!(C56)84)#! (") 0156 (T2#1J26%. 2! (‘H8BH1! (#12443#141 (#1, 60" 623( . 1360Im" ™1}

!

<30"312#1/6 BB *36014)465CH00 (CA#BE5# (#5)3' Irsrriz#I5e6Ie. SHHX0 3, INO' ™!
56)408804/07 (" (12" 16+(Q5/8058(9/#:$ A" 5C(<H! (L ™ 1$#&! .BI0! (HICEAJ . 03 #RIHLI (CA#265548124 "
6) 12" (#12.1(3526. 13#1" , 3#OLIBI7 ) #1#) 465CHOOH! . )16)8! (#!,30713J04" | (3, 163, #"1al, .416.J8.F
5381 24", . (81 1-CHE37)H#" 1#11 "18.1CI37)#" M ACACHRI #1! , 600K, 18 DEMSCAHO, #i1B. 4683 81 24"
§#0.1360" 11, 60" #3H#8IISCEH003 #A1H1! (3BB) "#R124#" | . 558#013" " . J#"IN)

al

SDK0360!4)465CH00#! (3"56"#1 (D) 0! "#443, #! (#1 (3526 13#1 " , 34013837 #11. 011 j2.1 (3526F
. 1341, H0LIBIT)HI6)#) 01GQUHIA" "HOLHASE) 4!, #17) 314" 11 (") 133" #412. 16, ~#8,, ~#1#11230064 . 360!
(#1S5. 0ITE#I52) "1"16.1CI37)#1(. 0" A1, . (&1 (#" 14#2. 1360 B0LHE0 . 1360 . 2" 111 (13 . S4#1HO!" BALHIT ) #!
2" 15623137 )4 1C18. OJTa#" 1411 (#17C, )A3IC! "63HOLBEO(CH" 1" )a1 24" | SHIH) 441 (BOOCH" 156" " 24"
m't I Z8CCH #01 SB.8" rSrGi 2.1 06) 44204 .223.0, #1*28( L™ 1$#&"0(U0/$0(Q5/&058( O/#:$4'5C
D::/"058" 1 #&((#! DK 0360! 9)465CHO0HI( 01 2. 7)#224! (# 06BYe#) "#'! . J#0,#°10.1360. 24" (#! 44F

134> > 404, 18/448)0, , 0L, =) , B, ESLSHT10) (%) , *)$2+393&L*BSI308~ 5035 ) 110 E1B0*4-+ELIN0, 10-C , Onlin<+, 4/D: ) OIFG!
>0-IFGFQnl!=::84koo<+* ; -4E0/*+89E0/08*+i0<:0- ; WWG I FQoV*!!
R 568

IS, +,1&/*+8)0, , 0112+;93&18)8-*+) , D510 , -C , Ontin<+, 4/0:) 00IFG!>9-IFGFQni!!

=::84k0p PPEO0YAED/*+89E0/00094009X4<-0 , <OXO4:XD9XD9 , C/OX. /-480*>0:X; 0NN 7 Q7 HF: -4 0di<+>>/ , 0/ 7 307 #J4X8)/4X
V04w *OKUK:0b: A " 97 FG ; -8)+>9:-07 FGA<-0, :-V-. /07 FGi+/0 7 FG/ ,14/* 7 FGI04 7 FG=>0-X

00/*047 G+, , 7307 #3047 FG8+44-\)04!!

" P01 &/++809,! S,+,! R<-0,<0! M-81+>9<F! #00-9, <01l R-:0! ¥,:0%,0:1! 10,! D-c,0nl! n<+,4/0:)! 00! FG! >9-1 FGFQni!
=1:84kop ppE4<-0, <0X; -80+=>9<FE0/0!!
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,—HE, ~#IH1D) 034#6"3IC" I, 6B BHIH /> = 7 1112, | ; 60%600HIISE#00HOL5 . 4141 . 156) 813" *360! (D. , F
B6VIGHIH" 164 360" IHOL#12. 1" , 340, HIHLD . 1 (3526 . 13IN . 0”1, HILHISHE" SH , A )1 8., #"1(#!
1£)06!S.16)8012. 1636C1-37)#1326%. 24156 )84 . 311) 133 #8124 16) 132" (#12.1 (35265 . 13#1" , 3#013B37 ) 4!

!

AB)&!,60,2)4#i12.18#15.0" ,8351360! (#120. 5586 , ~#!WO&(J&" 1?1 01 DHO (631! (#12. | 44#546F
0, 13601-) S5 . 30#11CHH3I0H! (#123#0" 15623137 ) 4" 1IC, 606B37)#" 17)#1586467)#12.. 1" . 01C1J26%. F
3" CHI1<30"312. 19436C1-37 ) #ITH0 (101 "D#)§65C . 03 #AIHLI01 " #126% . 23" #AIHO S BH#" | (#1J#" 13601301CF
JACHI (#1217 . OICIIA2) " 1#0 , GEHIHDH! . 55681#! (#106) 4#24" 1, 1C"1H01SB.. 13T4#1 (#10CJ6, 3. 136011 (#!
,60"#0") " 1301#40.. 1360 )MIIO22#12. 3" "#ICH#EIH#AI24" 1663401 1360"1JC6" 18. 1CI37)#°6IC, 606537 #'
HISBRI3T)H I (#), - . T)H#"6,3CICH 7) 315640 (15. 41616 ) 10601012 1%36C1-37)#1.326%. 23" CHll = #, #0" #a!
#1100+ #3 2#" 156" 31360045401 CL-37)#"1 (81, . 7)#1, ) 2)&# 5HeH#1) O#1 B3"#1HO! 423481 (#'!
30101360 11! (#1683#01.1360" 15623137 )#" 1#01 5. 13T8#! (4! (863L"1 -) 5. 30" 1 (030064.. 13604 (#1447
,—HE, - #I#1 SVSH (#"6) BIOHI ! , 4., ITEH5. 383, .1#)816) 1 6BBHO"3B! (4! , #61.30#"11 <3031 24"
66J.0#" 1301440 . 1360 MIB) 124" 1, 655)0. )IC"IC, 606537)#"15#) 44011 . (. 51441244 130313. 134#"
#01" . 0IC!5) A7) #8566 () , 134#101 (#'1"6,3C1C" 1 7) 310060115 *12#" | BVBH"1-3"163#" 6! . SU31360"!
HISE+#0"!
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52 _7><952(; -(71(; :>KIGF:-(61419:

S #18.0", 83641 2D-3"16837)#1 C462) 138! (#12. 164586 () , 13601 01 1§ 448" "#"! ,6556" . OL#" ! " 6F
3. 26" 113626337 ) #" M1 # , ~037 )" I#115623137)#" | (600#101 46381241586, #° ") "1 (#1SB3" #1#0! N ) 44 (#!
2.136)44#40.0,# ()1434. 0L (#'1563137) 4" (#1" . 0ICI5) %237 #IIS .1, )2L)a#! (#12. 1%36CL-37)#10!
2.184.0N3"#14"11"5C, 3837)#15 .81 "#" 156 (. BIC"!, 60")21. 1344 14115 813, 35. 134411 SD30 " 13) 13600.. F
23" . 13601 (#12. 136C1-37 ) #IAL (#1"#"11-CB . 137)#" 1" 1S3  #14015.. 8. 20T#1 .44, 124 (CA#I655HBHOL!
(#' 15623137 )4 15) U237 )" | (#I54CA#01360!" . OICHRGELA" 1(D) 01566, #" ") "I(HIBC (3, . 23" . 136081 (D-+F
J3CO3" SSHIAL (41" . 031.63" . 1360! (#12.1" . 01CHI2. 1%36C1-37)#! , 60()3110!18. 0" 56" #412. 164546 () , 360!
). J0HIHIDHO HBUH (H 156 137 )4 130-CRHOLH" I (#L. 1" 5-TE#IH5E6 () , 134#1 ) 1"3B 5241 (6% . 304
5834C10N)01, . (§#1C2.8J3#1#110685 . 23" CA, #2) 31 (#12.1" . OIC!5) %237 ) I S#*1°3J 0383, . 1360" HHLIG#5CF
"#01.1360" I"#118.. ()3"#01! (BRCEHBBHOL " #60124" |, GOMHMLA" 1015 . 4138) (4" 7)#2" 132" 16011 "31) C*IIS .
,60"18),1360!"6,36,, ) 2L) G424 H1I5623137 )#17)31#01CH . O#1 (C5#O (! (#'!, 60 (31360" 1"31) . 13600#224" |
#11(#" 1868, #"1 (DI0BL) 4O, #II!

!

S. 168, -#8, ~#1#01%3626J3#1 * . O1CI#112. | BC(#, 3041 ICO6S37)#1601! , 60" 3(Ch. U24BHOL4CF
462)13600C! 241" 6301#1! . 55681C! (#14C831. 4247130064 . 1360 | (#18) 51)é#" 11-Ca. 5#) 137) #1102 1 0#!
"601!56)41.01!5. "I#MESBEICH" | (#17) 4" 136004SB#O1" 1#1 (#164" 560" . 033IC™1 (.0"12#)4"156. 137)#"!
#112. 18CB2AMIB0136CL-37 ) #IINHIS2) "i1#224" 1" 601! (4" 11#84.30" 158653, #71012. 16455 . 1360! (#"1643#OF
1.1360" 15623137 )#" 1411012, 1 B3"#1#012) SITe#! (#'1" . 4638"15.41. IC"1#0! " .OICI#L101D. , , #" " 4323IC!
CJ. 23034 )MI%IGLE, -0626I3#" ! (#" . OICI <4#,12. 154CA#01360! . OICH 4224 13014846 I#0112. 150, , #
(#12.1,)21) 641", 3H01B37)#1 (. 01216, 3CICHEL (. 0" 1281 (Clh. 115) %23, HLIS623137 ) #2308 1#11C , 2. 36CH!
|
! A&, #IT)H H I, -0626J34" (#1" . 0ICIOC, #" *31H01 ) 01586 () , 13601 1#, -037)#101 J&.. O (#!
C, -HOHIH0H" 1030 TRHOLI(. 0" 21586, #" ") "165CE. 1634# (D30 () " 183#IA) 3" 7) D22 .ICOTEHOL! (#"!
C,-.0J#"1B30. 0, 348" 1#1! (#"13044" 13" "HBHOL (1 #0#") . BBHOLEOL ) O#1C, 606B3#! (#12.1".0ICN S .!
546(), 1360193630 () "163#22410146 , . 13601565)2. 1360042412, 3" "#118..0"5. & .vI&#! (#"1 (6B . I#" 140!
. 138! (#" . 01C1#043%600#BHOL. 241411 (60, 1")812. 1" . 0ICIE#5L6 (), 134#!- ) 5. 30HIHLI BVBH! . 03F
$.2#1S#"130C . 3IC"1"6,36FC, 606537 )4 13" 7)#OL (™. , , 46VIaH!!
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A)3 7)DRI0DE 115 "1#0A43" . It 2 (#1, 3%, 60" , 63641 ) O#14CBHMIBOIIBCI-37)#1 . ) " "31%63#0!
(0)0!56301! (#14)#11-CSB. 137)#1 7)#11#4831663. 20106) "1 114" 160" 1 7)#12. 1%36CL-37 ) #1 "D30" 131) 136.0F
0.23"#1.)"*31.)1034#. ) 1#)465CHOI#1I0NDI0NK0 . 1360 . I SH" HOH)MI(C5. " #OLIZE" 1"#) 2", . (&" 1)
(3BBCEHO(*10.1360. JMil 32°1OC, #**3H0L! (#!, 60" 18)%#! (), 65B) 0! !, 60™#0™) "1 )& )0l *)*4l!
58653, # . JMIS0WSECL. 136001, 86+. 0, #"1, ) 2)EH0E 41, . (44" 19)83(37)4"1"5C, B3T)#'156)4!, - .F
DOIGH'IEL1"15..813,35. 017101, #11#BCBHM3601I26%. 23" CHIINHIOB ) 4224 1(+0 . BIT)#" I"#1(#" 30401
S.I6#, —#8, ~#I#112. 6C1-37)#12.3" "HOLH01R#463126" 1 18. 1CI3#"1ICE563137 ) #" 1411 (3526 .. 137) #"!
012.12) BITe#! (#'106)4#.IMIC, -37) 348" 5623137 )41 /#1141 J26%.23" . 1360! (#2.1%36CL-37)#18. 31!
C,-610120. 5546 , ~#IWO&(JI&" H2(#U0!" .1 (CH .4, ~#IHO!" . 01C! 1435 . 4131418~ ) S5 . 30#i! . 035 . 24 1HO43F
4600#BHOL. 267! . BI0! (D322) "16#8129014#8.(C5H0 (. 0, #1 (#1560 (#1434 . 01" 141! (#106" 1#BB#L" | . O1-46F
537)#"II!
|
|
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(%" (0"21%'")14"4% . 0+)

X0313. 2654011 5)3"C#1 (.0"12.18.3"60! &#566 (), 134#! (D ISAS( 1" #8011 0616#! &, ~#, —#!
.4.31156)8) . SU3NIE0! (#IBHULHIHOI) BITEHIH" 11, ~037)#" L 1SCI-6 (4" (#14C. 23" . 13601 .30"3!
7)#4"1,60(31360"1"6, 36, ) 21)&H0H" HIS62137)# | (#12. 164586 (), 13601 -) . 30#1<) | 156)47) 63!
mil06) *156) 460" 1EC560 (44018. , 1)#LEBHOLI7)DIME" 117)# 13601 (#14. 0" 3" *360H1! (#15CH#003" .F
13600 (1204 5T, #l L 16) 14" 12471 6. O (4" 15C836. (#"! (#12D-3"163#! (#120-) S 031CH 24" 1 T ) #ed# i1 24"
B. SB30#" 1#112#"15. 0(CSB3#" 160116 ) C1) 014Q2H! , #018. 21 (. 0" 124" !, 65 6AIABHOL #1124 118. 0731360
(C$6I8.5-37)#" "1 "SIISH#"1565)2.1360" 17) 31041 " #16#546 ()3" #0115 "1"601146) C# 101 (3"5 . & . VI |
0C, #" "31C1#586 () , 134#1#" 1) O#IEC560"#11. 011 (. 51. 134#17)#I5623137)#! ; 35) 21.. OCH #0112 130CF
J.231C" 1 HO16#! 2" | BB BH" 1 #11 28" -6BBH" 1 ™4i12.1 (6530. 13601 5. ", Y2504 "41#11 2471 300 . 3IC"!
"18), 1)GH24" 1 (#"1"6,3C1C" " " 16011 5. 301H0) 1281 14" (@ $16#586 () , 19BN N#I52) "B #11 %3401 7)D. )F
,)0#1 (CBI03360!10#1B. " "#1., )#NHBHOL, 60"#0") "112" 1164 )MI")&12. 15 _&#OICI#112. 18323 1360140
" 3H0,#"1-)B.30#" 111 "6, 3. 24" 11 601! (CBBOLEC! 7)#il 7)HDH T4 " 631" . 1B64BHI6)! .11, 320412 !
B. SB32#I#" 1) 04130 131) 13601, 6BB) 0#I016) 1" 124" 16, 3CIC 10114 . 4#8" 1241 SO0 (#' 1" (I1 / 6063014
SHOLI 24", 6" S6I603 61 26" ,46+.0, #1411 24" 1 4#233360" 1 601! (600C! (41 301#856C1. 1360" 1 "5343F
1)#24" 11 (06&(&#! (! (3430" 01012 184566 () , 136011 _6) #8633 (#12., 6$54C-#0"36015" +, -626F
J3T)#I0N. 15-326" 65-3#i! (FI06BUH) "#" 130144467 . 1360 164" 1HO1IHO , 64#1#01") 540"

S ghalRY, U ZSS[SHL_Z 1 T)9,-010:1& [ [&SE3SH P=-0%FIIHS . 151"*3, (+4%5) ,$ ~503;)$3%*+() ,819)$ (501, 8
9™ ,80): ()5b:E5)00)-58 1 5)9-8))8-8()-§+0+-)-$-5089)-§*3& ; 308) &) , 8-8 (" &3E01 ; 7:D5)~SKSLLI#, , 90041 ;01 ;) >+C+98=-01=-4:+X

*-_JOUCHEISQFL!, +EIF1IFGELIIBEIG5NL QE!

PRIy NSHPIEBITHD, U+-40 1 1-*5%,"0" &+, +, 9189153 ), -")SOVLS(HI"0) , *)11Z ; D0I9<H\IING*=4115] JLUIQQLISE

T8y 7 SEMHESIN-0%0L! = 9IM+>>- , 9:-+ , 15>94</D- , OLING*-411 = OIR0/-DLI5IIHII<-+)E! = -\O*1!50618H!

P H_MIZ-C0MI T 8] &7109, ,-<ald;*elHS6 71 80)SPSV, )85 )88)57+-8340)8 ()-57+" 010%74)~§-3%+19) -SLIR+<-+D+C-0!
1041, )COD-: ) ALl##>9 , ;13+4)- , IFGEHIIBEISEIQHE!

(e h (XRPS#SRRIB09/; 01 01H0CO* ; 1)+, )IING*-41IND+ , SIHQUIQIHISE

I3V HPPZSI~+/\HIHI63, %) ;83,8(]) U1, 8-8)85; 5+--1, *) -5+ , =+-4CO)-$K5, $*1-$-B&CIHD5)$6 18 ()$915-3* "85 )-$n , 6
0,1%),8p,30(:)-8 (55 1 103*$L$63, %) ;8:3, 6, 1+--1,%)$)88 ; )8:6)8) , L, *)$158 ¥ 1E70)Co#bX0, XN*+CO, <OLklk, 4:-1/:1 ; 01 *OKX

<=0%<=0410:1; )/ ; 04147410041+, ; 0419*ON0AI0:1>/4/D>9 , 4115 IWLIBEISLQUBWGE!
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/D8 113#015. &, #17)#12.15-36" 65-341"6) "FLH0 (1241 7)#" 13600#B#0L" | CL-37 ) #"§1 7)D3OF
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"CH"1.30"317)#12. 164, ~#8, ~HIHM-6A1#0110! 6%" #4481, 184586 (), 1360! (H10618#14" 5T, #1.) " *31963#0!
,6BBH)0NCH6307)D) 0. AL )8 4C. BIC 1" . 03L. 36" WIHOARE004BHOL. 24" I(#106° ., 1360"!
.01-86537)#"I1>606%"1. 01612. 54, ~#8, ~#1#11230064 . 136010!" . 0LC!. , , 463" "#OL124"1,600.3"" .0, #"!
")&1 2D683J304" S41411 241860, 1360045401 (D ISAS(1"#/&01N /#5#0( . 01! 0. 552, . 13601 1-C. 54)F
B7)#I(#16CT )L 1L (#12. 18, —#8, ~#1#"110106) 44 .) 1" 6) 3" #1012. 1462601CI 563137 ) #1411 . JMI5623F
B7)#"15) BT )41 "6, 3CH"I<30"30030.. , , 4" "IRRICIR6LH , ~0626337 )HEHBITIAIA" B0CI . 231C" 1" 6F
,36FC, 606537 )4 111" . 03L. 344" 11 SD#EE. 0, #1(3. J06" 13, 16) 12D#M, 2) "3431C! (0. , , T*1 . MIL#, 037 )&
(#1566,4C. 1360!1BC(3, . 2HBHOL . " "3" 1CHION 01, #41.3011+5#1 (#15)%23, M. , HUHOL "1 (3", 835530 . F
1360" 11241 13355 13" . 1360" 'S NON4" 1ICH63J0#01 () 1S5 ) 4.3"ICL. LI (#!" . OIC! (#12. 1" 5-TeH#546F
O, 13441224 1840B64,, #0112, 154C, .431C!" . 031. 364!

!

SHI1E3"ITSH! , - . 5318#i!j! 136C1-37)#1012. 188. ON.3"#1a1) 01566, #*) " (#1%36831) . 13" . 1360!
(0)0#1,)2)&#10.1360. 2 1Imi156" .3112)31. ) " "3152) "3#)&" 17)#" 1360" . )MI%3614, -0626J3#" 1 (#!" . 0IC!
§#566 () , 13441411012 14CBHMIBOI36CL-37 ) #1 7) 3124 14016 ) &1l ND) O#! 5 . 41106) "1 . 460" (CH6014C!
T)# #1361, ~0626 34" 1" 6011012. 1,463 CHI (#"11#, ~037)#*1 (!, 685" ! (#1230064.. 1360!1-C4 . 5#)F
137) #1016 BC(# , JOHIALIEH , -#s, ~#1#1I 7)DHRA"1"601130" , 8311 (. 0"1)0#1, )21 & (600CHIN <30" 3!
B 116) , ~#O11.) " *3103401012030 (343() 17)D0N. 1, 62, 13431CHIND. ) 16415 . 41810610 2+ " 41 11" 101!

118y [ # RWEU&N-I\0:=112!&,C-*+,,0=0,:1!c),):-./0!0:1)8-C), ):-. /0!BI!$S0C/0! ;0! ] ) ; 0<-,0IN)*-, 9:900L! C+DEN J1! , +EV 1!
FGSW1ISE!LLXWFE!

! !$&'3ZNN&_R!qCO4!O:! N$3g!N94<I!! P5b§30+E+, )-§ ()$9]75&1, 8§ 2)$%1 ; ; 10+8+3,$ ()$918=+)$g8%73&&)$&3 ()0, 1! N9*-41!
T9f9*; IIFGG5LIL I F8E'

18" 1pus C&[$#h_IN*-4<-IOU& " ISZP_H] +/,-9USHINZNNIIE/*)D-0UHS63& &) , 8785 (+)089) -$ (+-*0t &+, 183, -5) ,$-1,8"§
570+, 1819)8(]5,$; 3+,88()$=5)8-3*+3:1,8703 ; 93E+D5)SKSLLI# , :=*+8+D+C-0!&€!R9, )1 (+E!F6LIFGFFLN0, !0-c , Onlin<+, 4/0:) DO!FG!
>0-IFGFQn1!=::84ko0i+/* , 004E+80, 05 -:-+ ,F+*Co9 , :=*+8+D+c-049 , :0055L5 11!
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7)#, 6BHI16) 1IL#, -037)#17)31B. 311 5542101 01%#" 630! (#1, 60", 3#013" . 1360BIHL4" 164 , 60B3T)F
GHOLH 1B6(.31C"1"6,36, ) 1L) G224 | (HI061841" 6, 3CICII<) " *30IDCL) (HICH!, . "1 (#12.1%36CL-37 ) #IHO!
R&.0, #I01&. 448" D4 IE1. 11JCOCE. )MI(#1. I636C1-37)HILD. 1, +, 23, 3ICI(#R. KCA3" 36015 . SHSBHOL . 34!
O LML (H2631C560+S#i!, 60BRIBHIT) #4106 4#24" B68SB#" 1 (030" 131) 13600. 23" . 13601 () 1434 . 01!
(" .118.0"$3" 360160110, 8CH" 1 (0" (#" 13683L) 82" W1
!

>6)"156)460"1(60,! ., ,4C(3L#E! 061 —+561-T"#! (#1 (C5. 1I#11 . BRRBHA 7)#12. ! j 1%36CF
1-37)#1012.188. ON.3"#I mI#" 1) O#1 ,)20) 641 0. 1360 . 24 1101 5. 411 4013Te#! 92241, 60()3110! ,&CHE! (!
,655) 001018 3441"6,3CICH#1!. )1J6. 0(!5.81. JHI(#'1,600.3"" .0, #"61(#"!, 60 (31360" 860, 13600#224" !
(#12.164586 (), 13601 -) B .01 /#1141, )IL) bt " LI HSBEEHI0H! (41 "#) 32" ! (H14#58C #01. 1360" 11! (!
,86+.0,#"17)31" DEOLEHSBV24011012. 1(C, 3"36015) %237 ) #1012 156 . 137 ) 1 (#12. 1B5C (#, 304015 . 3" 17) 31 #1
—#)A1#011. ) 15614013421 (030064 . 1360!1-C&. 5#) 137)#I1<) Le#SB#OLI(31612. [j W36C1-37)#101. 1Bg.. ON..3"#!
mi30, 4041241, 6014. (3,1360"10. 1360 . 24" 1 HO18#! , 60" #84 . 13" SHIHII 5A6IGH" "3  SHNORHI#"1! ) "3
BA63%! ()!860, 136004BHOL (CH6, 8. 137)#1B8. ON. 3"8 (#1414 24)&" 11! (#!" 60! 561HOL3#2! 4406 F
44.)10118. 448" ) O#! (CB6, &. 13#15..813,35 . 134#1#0! " . OICIISD. 0. 2+"#1 (#12. 1%36C1-37 ) #130313CH!5 . 8!
1#.),-. S5HIL/-2(64" " ' DUT)# 136004124 1(CB3" 17)#1.1" . 01C1I26%. 24" ¥ 13556 #1. )MIg#" S60F
" U4 15623137 ) A6 YMIG36C1-3, 340" 1L JMID & O1" (!, #L1#63630 " 131) 13600.. 23" . 1360I1<30" 361D ., F
D)HRHUIBCI-37)HIBC(3, 6, HO1CHHI! . 01-4656 , HOLGCH! "#BW2H!IB. 3%#1 "60130186" 5#, 13601 7) . 010!
2030, 2) "36001 (. 0" I"#" 18CBAMIB0 " §! (#12. 1" . O1CI#04386004SH01 . 2417 )DA2#! 1) " 7)D. 264" 15 .4J30..F
23'CII>6)"10#!,600.3 60" 116) 1#863"15. *I"#" B) 1) 44" 156 (. 31C" I (#IB3"#IFOIN) 4441411 0" 17) #2241
SH") G, #IH,)20)4#10. 1360 . 2414 LISEVIFION . 641" 118 031360011 LA 118306 1. 36 (4" 146260F
1C" 15623137 )#" 14015 . 13Te#! (D643#0L. 13601 * . 03L. 36401 ", 34013837 ) #I4LIC, 62637 )#!_6)14863" 11 2D30F
(C5#0( .0, #1#1124156) 463! (D.)16".3"30#! ()! /6B3IC! /60")21. 138! > 1360 . 2#! (DEL-37)#012.3" "#!
#*5CA#AIT) D32 " #8. 130313C) 01, - . 0JHSBHOL (#15..&. (RIS
!
|
|

"8G5 ZSHRYNGA:-0, 10:13ZSSMSSH | RINYAS0L2! = 91408+ 3 /<:-+, |, O:-+, 9DOIBIL/) ,N-)-1IC+EISGHL , tQUFGSUE!

1)1 g SIYHINIP+>10:13YH " MSERRINGS04L! . )-§S0+, *+3)-§() K 67+D5)SC+3& " (++19)11] ) ;0<-, 01&814<-0, <041=/>9- , 041!
3+0D1J1IFGGHIILB5!8E!

P Lap =gt MS#HS P! =9 -0l (AM# ™1 79740, 21121 =01>+>0, 1 ;0109149 , )1 c)+\GDOE! T-+>0411 V- /*041 0:1 90, ;941 31/, !
>+ 009- 301, :0%, 9:-+, MOIBLISOC/0IP-0%41 ] +, ; OUICHEIFS 11!, tQUFG5QUISEWELE!"
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KO#IB63" 1" .3"31415 . 06%. . |(#12. 14#586 (), 1360!-) 5 . 30#4!(CO) (CI2#1586, #*) "I(#!, 60°F
013" 13601 7)#1 GH5EC HOL 2.1, )20) 641 (#12.1%36C1-37)#1012. 186 O\ 3" 4121 "#, 60 (#! 5. 413! (!
JHLLA =T 1 "DH 1) 55237 CHI01 24" 1§416.0" , 838! (. 0”124 (630! (#'1 5623137 )#"15) %237 )#" 1141
KO#! . SU3136017)31. 18. 3112D6%¢41! () 01"C7)HON . JHH01163" !, - . 531841

!

>6)"106)"I"6SBH#" BOICKH" " C"I01. 154C4401360!" . OICHLION. |, )21 )&#!" , 34013837 )4, 6 B!
A4, B8 (H106) 4H24" 1B6ESBH" | (#1(CH6, &. 1341 ) 18#BHOL (BUI0N) O#1. 0.2+ #1 (#12.1J6) 4#40. 0, #!
(#12.17 . 01C" " 1! (#12. 14586 (), 136015 . 8124 156) 463" 15) %23, "I1A) 3" 1061841843 . & (1" DH" 11 683#OLC!
A#8"12.13#°13601C, 606537 )4 (#12.1" . OLC* #1411 (#1636 1 , ~0626J3#"1 3031 7)#1 ") &12#) 8" 1 BB (4!
(#566() , 13600 .B30! (#106) " 16#0 (44 , 65514 ()1034#.)!1B. 46", 6537)# (#12.!, - .VO#! 1, ~06F
" SHOLBIT ) #1130 " 3H2H (#12.1 " .0IC! 4586 () , 13441 U1 0. 8834CH! 06) "1 .460" 1 CIHO()! 06144
.02+ #101) O#1 43"3601 J26%. 23" CH* 1481 (#12. 19%36CL-37 ) A1 21 *D. J3" " .31 (#) SSHLIGH! HO #MHRI )11 24"
35)2"360" I(#12. 1636C1-37)#18%. ON.. 3" #1011 448" 24" 30" 131) 1360" 1#) §65CHOOH" 141301480 . 1360 . 24"
.B30! (D#M. BI0HEI 261586, #" ") "1 (#1006, 3. 1360" 1#11 (D30BL) 40, #14C, 3586 7)#! L)1, n)&! (4" 14#2.F
1360" 1301#40.. 1360 . 24"

!

SHISEHBIA!, - . 5L 1S . 1ECBHMIBO0INIBCL-37 )AL 1 (CB6, &. 1341 . 03L. 34#1012D. ) O#! (#!
2.154CA#01360!" . OICHL (#12.1, )21) 441" , 3HOL3BI7 )AIALL" . 03L. eI BHIHOICAI (HO, #1241 (3BBCAHOL"!
546, #"")"1(030"131)13600. 23" . 13601 ()1434. 011- ) S5 30M#L! (1" . | 4" 136015) %237 ) #1'S . I54C4401360!
#711)015-COBSTOH! -3"16837)#1 7) 314" 11) 0! (" 16 (. B1CT #MC, ) 13441 (#12.1 34 13601 (#12.1" . 0IC!
(#'1565)2.1360" 1#1! (#12. 156 137 )#HISC(3, . I ONHIH" 1130 (3" "6, 3. 428! (#12. 158614, 136016, 3. 211
(60,! (#12.12)11#! , 601641 2#°130C] . BIC"1 *6,36FC, 6069374l <3073 #2130, .40#! , #1 7)#106)"!
(C'3J060"!,6BB#1)0!,6016.11"6,3.21" . 031. 384! (4", 6B568IHBHOL 130 (343 H" 11!, 624, 138°10!
2154614, 13601411012. 1"C, )831C! (#'1565)2. 1360 "INR30 . 2#BHO101 7)D321 "D. J3" *#1 (#154C4401360! " . 01CH!
(#1586 () , B0 (1" #M) . B1CI6) L (HISC (#, 3041IC0BB37)H! *4116) 11, 604#IHIAHE" 124!, 60" HOHF
SHOUN /DH#" IFOF (3412.1462601C! (D#0J . JHR16) 141 * .1 548" 600# 7)#! , #1" 6311 41 ") %" 1.0, #"0 "#"!

PhY1g L& HINAONODOL " 0418+D-:- . /041 ; 0109108+ ; /<i+ , 11 * 0418+D-1- . /041 ;)9C++:0>0, :10:1 ; 018*+<¥)9:-+, 1) ; <0000, :194X
4-4:)010, 1T#9, <010:10,, IR/-440L3+00E! " +C- . /0418+D-:- . /0411 " j Y 9*>0::9 , IIFG5GLIQSLEH!!

TR CA#SMZ_IR)\OA:-0, I1H$671;80)$Fv8:5 . 1SE35=)0, 1, *)8 (55-1, #81:0)$L58 - 15-1,8"SEI3CL9)$ 156 ;0+-&)$ O)$9k1., 19B-)$ ()5
:38:D5)-$; 5CYD5)-1! (0*49-0004K!h ; -+ , dlg/ UILFGFGE!

P Z Y A = 401 2IFEINO:-:01=-4:+-01; 01y <+, +>-01; 0109149 , - )IBLI-, 1" SARIN-0%0X = +/-410) ; 6EL1P*9-:) 13 ) <+, +3>-010:1; 0!
CO4:-+, 130100149, :)1INO*-4IKIN¥04404! ; O1R<-0 , <O4IN+ELIFGGILIBEIF 1XQQEN

PSipehy = R 9%<UP, 8703 ; 393E4)S()HLSEIBCI%-18+3 , IINO*-4LINOF+IFGGHIIFHGSE!

My Z$ 1 $/:=1 SESHRIMZS! #,c0D-a-1! H§ R=9%, ¢! 1r=-D4:1 39, ckl R#D-;9%1F1 9, ;1 N/\D-<! P*/4:1 -1 91 MO:9X; *-CO, !
Y090:2<9*0! RF4:0>$LE n 1 68 1) ($787:D5)! F51! 5561 FGFGL 8EFXWE! 0., 1D-C., Onlt n<+, 4/0:)1 00! FG! =>0-1 FGFQN! =::84ko0\><>0X
10:=-<4E\-+>0; <0, 9D +>09*:-<D0405GES5HLOASF ISGXGEGXGG 1 1QXH!
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68J.0#"01"60!, 685! 1"6, 3. U3ICH 4" 14 . 24)8"16) 1" .1, 316-+#00#ICHI3I"D. J31! . 4. 01116 ) 11 (D+!, 6OF
#0134 (#1(600#81"60). , , 64(INAB)&!, #2.81( . 0" 1!, . (&#1(#12. I54CA#01360!" . OICHH!, 60" HOHBHOL!
#*11G#54C" #01C!5..812.1(C2CJ . 1360! (#"156) 463" 1 )&12. L 43#I#115 812, 1936CI313BIC (#°1" . 463" 141!
58.137)#"11. OLSBC(3, . 24" 17) 41", 3HOLB37)H" 110015 . & 22T2HIH" 361 , ~0626 3" W#566 () , 134#" 141
24"130064 . 360" 11-C4. 5#) 137)#"18(C53" 1. J#i! (3. J06"13,1JCOCI37)#154C, 6, #i! *C7)#ON.. J#1 JCOBF
SI7)#HL, 171" 6011 (#°16) 122" (#158CA#01360!548" 600 . 23" CH* ¥4y

!

N#152)"i14C5 448! (#'1 $)1.1360"1 JCOCI37 )4l . BCI6&#812.17) . 2510 (#1431 #11 DCL. 11 (#!
" 01C1.30"317)#14 . 2663 #812DCT . BICIH01" . OICIEH#586.() , 134H#I0#ISH) LIVISHIHBRH , 1344156 ) 8124 158 . 13F
O H1I#" 15 13HO01"F , 316+#0" 11 7) #15.1) 0#1 (38B) "3601411) 0#123" 43231C1 308645 . 136004224410 (CF
03. Y2 SBHOLII 24" 1300 . 31C " 1 148431663 2476120 . 55 . ) 443" "#SB#O1! (#1206BB4#! (#! " 630012. 188, 1)&#I0)F
BCEIT)HI 24", .4H0, #1HO!, )2)aH! *, HOLIBIT )4 #01 . OIC! #1) BVB#! 24" 1B6ESS . 1360 BC(3, . 24"
B. 0624 THOILRBH" | (#1JCOCL37 ) #1018 . 4#0112.14C5 . 41313601CJ . 231 38#I#1ICT) 3L Y2 (12D, , T*1012.
54CA#01360! * . OICI! S#"1 7)#"1360" 1 %36C1-37)#"1 (C5. " "#01! .268"12D. , , #51.%3231C! C1-37)#! (D) 0#!
U361, ~0626 JIHIHLACBIC, 3" "HOLI")&!" #1956 (. 31C" | (DHMHR, 3, HIHLI#IRH0B6E, #BHOLISC (. J6I3T ) #l
90!CL.11. , )42 (#106"1,600.3"".0,#"1106) "1, 608%SB60"17)D. ), )0!52.010. 1360 . 210! * . OLC!44F
586() , 13441004 11012D. JHO (. 15623137 ) #INAB ) &) . 244157) " 12630612.. I54CA#013601#112. 15C (. J6.I3¢1* 601!
30(3""6,3.%24" 1(D) 0!, )20 441" , 3#OL3BI7 ) #1#0!" . OLCIIS A" B0CI . 31C" 1 1*°1"6, 36FC, 606537 41" 601!
)"0 31CT 76, 3. 241 401 B 13T8#! (OC() , 13601 #01 *. OICH <268"1 7)#1 2DC() , . 13601 012.1
"#M) . 31C1#" 11012, 15#30#120C () , . 13601012. 164586 () , 1360120 1116) 11 ) 1. OLIN Q0830241462411 (CH6F
L 7)H 6B BH )5 61 JH (#1,600.3" .0, # AL (#'1" . 463" 111, 01132" 154 HL1HOLI D4 5A3L1, 83F
137)#1#11(60, | (15 . 301#0341241 , 6018. 11"6,3.2!" . 031. 3641411 (DCA3LH8) ) O#IACEL. Y28, 43" 4 (#12. UG36F
2CI33B3ICI!

!

SHI (B)MITSH! , - . 5316401 1 S 16#586 (), 360! -) . 304! . )M 583" #" ! (#12.1%36C , 606 534!
(#12.193630 () "163#1#1) (#1218 0"313601%36C1-37)#Im! D" 1146)2) D OI#'5 . , #156. IS5 . 137)#1 (#12.!
,—.VO#165CA. 1634 (#12. 1566 () , 1360130 () " 16342281 (#"1%361#, ~0626 33" (), 60" 6413) B! C, 606F
BI7)# (HI2) 6" 1HBBHL Y812, 17 . 0IC!-) B . 30#1#112. 1" . 01CI#0434600#BH0L. 2411 >6) "1 .460"1 .30"3!

Hh&neS & #PS&IFIC-0MII2IL), ). /010:18¥)CO, -+, 180%4+, , 9-4)0IBLN¥)CO, -+, 15 /1%4. /010, 1>) ;0<-, 01Kl ;j/, 0198X
8*+<=018+8/09:-+, , 0000! 11/ , 01988*+<=0180%4+, , 90-4)01INO*-41k 3+000c0! ; 0 T*9,, <0L!5Q!i9, C-0*1 FG5FLIN0, I0-C , Onlin<+ , 4/0:) 100!
FG! >0-1 FGFQn! =::84k0p D E<-+00COX ; OX*9, <OV*ol*09c0), 2 90<-+D0+ . /008*0C0) , -+ , X2 /X*-4 . /OK0 =03 0<- , O/, 04988 +<=0K8+X
8/09:-+, 00X/ , 0X988*+<=0X80*4+, , 90-4000c0, 0:-. /OX0:X8*0CO, -+, X804+, , 90-400!!

PURT I THRRYIM-;-0MI215IKI = 041->80, 4)41; 041-, ) CO-: )414+<-00041; 0149, :) BII- | & ri#MZ | RSH3=*-4:+8=01d) ;ell!  /::0%1
<+, 70D041- , )COD-:)A14+<-9D041; 0149, :)EIND-:- . /0418/\D- . /0410:18%:- . /0418*+V044-+ , , ODOAEIN*04404! ; Oj &Y &RNUIFGGHIIBEIS I
FHE!
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(C1.322C1241B60 , 136 00#SH011%3630 () " LE3H2H11%36C, 606537 ) #il (CHB01CI 7)D32" 160115 . 413" 1 544F
0.01#" #15301CIE. O 1() 1566, #"*) " #5846 () , 13BIN2" 160115 . 413, 35C1012. 16 0" B6ESS . 13601 (#12. 1583 #!
#01, - . GJH# (#"15. 136011 (#12D. BC2364. 13601 7) . 231. 13441 (#1206BB4#! (#!* 630" () (C4#26554#BHO!
(#12030064 . 136011-C&. 5#) 137)# Q#1! . |, 68(C1012. 164566 (), 136019366, 3. 2! (#14CE3L. Y2k 1544 F
5#, 13441 (D. 4403

!

_6)14863"(1 (#106) 44241 7)#1360" IC1-37)#" 1 "D3B56"4011B. , #101) 04!, 60"3(C.%24!C, 6F
06SB3#! (#12.1".0IC!#11) 0# S60CL. 43" . 1360130 (38# , T (#'1 ) %"1.0,#"1 !, 665" -) B..301 <30"3i!
06)"!.460"15)! (C601E#E 7)#12. 19436C1-37)#! "#1-#) 411 B . 2JACHLH#01D. ) 1606 B3#! O B .&, ~C!
C,606537)#I100HBB#15I24" 130() " 163#2" 13044 13" *#O11 S . **34#BH01! (. 0" 124! (6% . 30#! (" 1361~CF
8,531 .0"116)*6)4" . 463! (#'16C")21. 101, #17)315#) 11015 . G13#1%) "13B3#A) (#"1, WL IC2HAC" 11 /#F
5#0(. O1018. 34412035 . " "#1" ) &I2#15830 , 3541 (#1" 63 83ICIC, 60637 #II0DH" 115 . *IC1-37) #1268 7) 032!
"D J3 (#1217 .O1C! (#"1565)2.1360" 1R . , #1012. 16, ~#&, ~#1 5834CH #1101 2030 () " 1634120 %" #0 , #) (#!
D)D) (183" 7)#1 (0" 120304#" 13" HBHOL5) 23, 135 , 1#12. 18, ~#4, ~#1#0!" . 0ICIBE. O\.3"#l N#!
52)"§12.1" .01C1#586 () , 134#1#" 110120301448 ., #1 (#12.1" . OICI5-+"3626J37 )1 5-+"37 ) #H1#1 SHOL . 28]
$.3"1)016) 023! (#11. 32#1544"3" 11212 1" . 01C1#04346 0045401 . 24156 ) &1) 0IC7) 323415 41. JCL. ) I"#30!
(#12. 036" 5-Te#IS .1, 60"18) , 13601 (D) 04, 83" #1 (#12. 164566 () , 13601 11301#E(CSHO (. OLHI(H" !, 83 #"
#0436004SBHO1. 2#"11C, 606B37)#" 1411563137 )#" Il AG )& D-#) &l . ), )OH! . 21450 . 134#! (311 #OAF
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