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3UpSDUpH j OD IDEFXOWp GHV 6FLHQFHV HW 7HFKQL

(FROH GRFWRUDOH Qf
(QYLURQ QGBHDRAQIN V

6SpFLDOLWp G6FLHQFHVeGIHHRDRMAH HQFEW OD 6DQ\

SUpVHQWpPpH HW VRXWHQXH SXEOLTXHPHQW j %
/IH VHSWHPEUH
3DU
ODUKMDUELHU

(WXGH DQDWRPLTXH HW IRQFWLRQ
SDUDVRXVWKDODPLTXH FKH] OH

'LUHFWHXU'G B LWAKYMIY 5,62/
($ IDERUDWRLUH G HQMApWR\BULYH\F WIMW GH % HVDQORC

&RPSRVLWLRQ GX -XU\

3KLOI9$5H, (5 '5 &158QLYHUVLWpPp 3DULVS®SERUWHXU
<YHN, /(7 '5 ;15%$&1568QLYHUVLWp GH5EDBXRBVWHXU

&K UL V(K BDOIH &5&156B8QLYHUVLWp &ODXGHDBHYRWUGFHR Q
'RPLOQDTMBI$11 3UBQLYHUWRXWPRIQHERIMQFXHPVLGHQW GX MX
3LHWKYH5/, 62/ &58QLYHUBRXW PR JIQHERIMQPFIKHHFWHXU GH WK






3 'DQV OD YLH RQT®H (DR YD\
PDLV RQ HVW UHVSRQVDEOH G

-HDBE@® XO 6DUWU

3,0 IDXW WRXMRXUV Y
FDU PrPH HQ FDV GIpFKHF RQ DWWF

2VFDU :LOGH






SHPHUFLHPHQWYV

-H WLHQV WRXW GODHRUGHKLODHBIBE@HLHUQY HWH AIDOYHRW UGID L\
OTKRQQHXU GH MXJHU FH WUDYDLO GH WKqVH

OHUFL pJDOHPHQW DX 'U &KULVWHOOH 3@8HJRK I&X D \V-B HUWXRG
OD UHPHUFLH SV WIL BIRCUNV. BRY R MUGMH VOXRYY GH WKqVH GTDY|
DYDQFpHV GH RN/ DIWWIRDLYDEWp GH ERQ FRQVHDX[OFRRQIWGH QF
&RSHQKDJXH j %RUGHDX%HWDMDYR@®ERUDWRLUH |

-f{H[SULPH WRXWNK BD RMAMWLWXIBEHHIDOPDQQ SRXPARMXWHRQYV
HW MH OH UHPHUFLH GH PYDYRLU IDLW OYfKRQQHXU GH SUpVLG

-H UHPHUBPOHPHQW OH 'U )UpGpULTXH 'DM0RDEK KD HHXW H FXX H H(

OHXU pTXLSH YHEMRXQL AWM DOL HX OD F KIRQWVBHP B H QWAIDIMYAROG H U
GLQMHFWILRESY GHKH] OD VRXULV

SLHUYHVIIMGUWYVH PHV SOXV SURIRQGY HW FKDOHXUHX[ Uk
WX PIDV DFFRUGpPH HQ DFFHSWD QN DO/MHWWHEW RPEDHHUVDRXIR X U V
WYV PXOMRGBHWONVHY FRQQDLVVDQFHV TXH WR{ BN @ KWEHWU D Q V
i TXHO SRLQW MY DLUDGGHpBLY SRR\ LELDQMPp WWKXPDLQHV G |
FRPSUPKHQVLRQ WRXW DERXDRJRGM SHUWIN YAH. CBURJUHVVHL
GY DSSHKMHWFIKHBEHDXFRXS B¥SWHWYLY pQRUPpPHQW GH SODLYV
DYHF WRL -H WIDGUHVVH PIHIOIW L RS IS IR @ DY XURERHOBY KIOHQO- BH X
GH W DYRLU FRPPH FKHI RXL MH O DL GLW HAX ¥ DIQW W\U D B VA
WD SDV\DLRED@QIRWRPLH HW MH W HQ WX LSVX AU qWRURIG R X@DS N X DX
XQH IRLV Q HVW SDV FRXWXPH HW UTHY QLIO\OW LS BIW ED$HSU Bl QB YUHH
GHV PHLOOHXUV QHXUR BQDRVRAPRWPEWHG ML) MBIQGH FRQQDLV TX
SDUWLH GH OD OLWWpUDWXUH MH Q HQ FRQQDLV SDV G DXW|I
PRQGH &H VHULCFNQ\WRMM WD FADUULqUH IXWX (W SW LHVQ EYIXILQV VSEHU
WHIRHUFLH GH PYDYRLU JXLGpH HQFRXUDJpH HW IDLW EHDXF!
- DL EHDXFRXS DSSUMRYUQRMYRYNMNYIGMNVFRQJIJUQqY GDQV OHV (
SDUFRXUXHV SDUIRLV D XM$ID VDGR DFEBR¥WMH «- HRELDLPH SDV OHV '
FRPPXQWURBS PLFUREHHW« ERQ WX PBLORGI@BIOMERUW F HVW OD
FRQVLGQUH TXH MH SUHQ®4VHVREBQERMWRLDUUrWHUD SDV DYH
FHWWH WHGVISRMUITBH FRQWLQXHU j WH 1&WNIX W DX QT 3 H XM FIR
WRXMRXUV $OMPI RDFLGKUH p R RWILFDQYH OOB@WEW YHFreHV DXW
PDLVY ERQ RQ YD GLUH TXH F HVW W RAG Al XYW RDX\WKIDQ CEUERRIGLp AV B D®

a a



GH TXHVWLRQV j WH SRVHU HW RRU BIBHE B RINWAXSD B L'ONXGSR BB S'L
MH WH SLT«XHWOMHG PH YKRDQXH QWH P BW WREK VW GLWXQ VXSHUEH
O LQVSLUBWH R QNXX® EBSLDM WV D G H HQR XNOHDEKX GHL PQWVY WX DV UDL\
SRXU XQH IRLV  FDU WX QH YDV SDVHMHSXLEDW X DOH N D LG/H \R |
SDV PLHX[ TXARRRIXK IW B IR X DL R UVGAD VSRRWRDLY FHOOH ¢
+ROO\ZRRG DY HKSHUZRPWBRXW WHUPLQHU SOXYW FXHONKH K QT
M DGPLUHSEWDRRAR® LWHDWHRBDIW XQ WLHU GH WRD/L V¥ RQXQ BDIRXWD
YHUUOWOqYH GpSDVVHUD OH PDVWUH

-HUHPHUF LW RDXXVU HVGHHPE Q HMW X LISW pXLSH ($RXOWMH FOLPDW
VIPSDWKLTXH GDQV OHTXHO LOV PYfRQW SHUPLV GH WUDYDLOO
DYHF FKDFERDPXFRXE MSERHDFH IUHEFGHRW UG &RUDOLH PDLV D
IRXLV GLVSDUX EUXWDOHPHQW M DL SDVVp G DJUpDEOHV P}
3V\FK-H UHPHUFLH pJDOHPHQW WRXV OHV VWD KRX GHHNURAN HL
-H UHPHUFLH DXVVL PHV pWXGLDQWYVY GH OD OLFHQFH DX PDVYV
O DLVH j O RUDO TXH MH QH OH VXLV DXMRXUG KXL HW TXL P R

- DL SOXV SDUWLFXOLqQUHPHQW RQB QMW WPpB\SQWUSADE EE b
M DL SX DSSUHQGUH OHV EDVHV GH OD FRXSH DX FU\RVWDW H\
GDQV WHV SURMHWEXXEXXIBND X GH © H PRIOH IBRHFUFLH VWDDOHP |
GLVSRQLEMOM@WGH SSRRUN GHW X pLE) ¥ BHLYE B BROV L B QF BUHWH A W
PRL PRPHQW GH O D W W@IAM N VGILD KND [§ 1S RMRMWMLHR@D G A E\ OHUF L
PD PDPDQ GH®PDERBD®W GLVFXVVLRQV VXU 3HGUR ,ULV HW QR
SRLOV PH PDIQUAXKKDW RRW H VXQHNHOWR BYHWUDLWH SRXU O XQH H\
SRXU O DXWBUWFXWDLW ELHQ VDR K bl IQWHRIEDGHR Q VRO B UKW HW |
IDLUH GHV PRAMVQFR\R DY W 8 CHXW D BWY/RLYGLLY D ® Wy V 4XRIWGH ERG\D U
PRPHQWV DSYD¥AR ¥ VO TDQLPHIMH VDO BW K LO/MW R D | VK U D\HWARRSTK [H
WHFKQLFLHQ SUplpUp HW PDLQWH QW R W DPUP POHPE® YTXW X YMHE
W HPPqQH WDHF EPLRILQGIRF S RIHWW HV | RV EHYIRLQ G X@D WAH FMKHQ L F
SDVVHUDL WRIUMWY QKN O RF FDPMHR@MMHSYRXKDLWH OH PNHGOH XU
WD IHPPH HWOW H FLHIDQMPHEMD P +HW YD LQWIGQDQYRLUPSDOK M@ |
PHV WDWGEH PHYHWEXUDLXVVL j WRXWHV FHV SHWLWHV EYWHV VI
FRPSDJQRQV I®H pMWBIKID LHOWD ID GH K TR SBHODWLRQ SDUWLFXOL
FROQYHQWLRMWHO @R QH IDLW SDV GH ELVRXV D6 KWWV /LFGL D
$QIJPpOLTXH HW 6WpSKDQLH QIRXPAKIDHEIOWIHN) ERIRG BERL RQ LOHWU |
REOLJH ODULH R® QOHIDSRBXIORIWXHO TXGFHKEUW BD pWp UDY
GH YRXV FRQQDLWUH -H VXLV FHUWDLQH TXH MR¥AR XU pl QBRI |



MH QH VDLMLBMYWOGH WRXW UHSRV PDLV LO®EYH YHD YSFOIW V F
VRXKDLWH GH UpXVVLU YRV SURMHWYVY UHVSHFWLIV HW GH Y
SHUVRQQHOOHPHQW

BRSKLH MH FORQNYKW.X SDX® Q WEHRUDWRLSBpFWER¥H j PD VRXWH
EHDXFRXS WRXFKpH HWIS g H G RHMMPRLUF IWHH W HVEU®R IRFHD WICR @ WL !
MH VHUDLY UDYLH GH (A-RUFQDERPMRE D MM FGW RAX$ HDRXIFGHQV HW
QRXYHPXBOHDULHDQORRFDLERXU P IDYRLGpFRXYULU OB YLH D\
JUDQG PHNGHPBR@YWGUD HWHS®MLBH DSSULV j FRQQDLWUH ORUYV
QRWDPPHQW OHUFL SRXU YRWUH ERQQH KXPHXU HW SRXU YR\
GH WKqVH HW GH PHV FDGHDX[ MH FURLV

%LHQ WSUE IPF KFRHEVY. FKHWWHY MH QHMDRPOM W DRIV BIF LSRXU WR
PRPHQWYV SDVVpV GHSXLV QRV GpPEXWV j OD IDF HW W®RXV QRYV
HW DQFLHQQH ELQ{PH GH 73 &RUDOLH PHUFL SRXU WRQ pFRX)\
SPULRGHVGSDUFROWHY TXH QRXV DYRQV VXUPRQWpPHDNYRQVHPE
HQFRXUDJpH SHQGDQW FHV DRIQSBV GW pWKHD KFRHPS$ SALpM H QW H
VRLUpHV RURD GM/ODHW FKDFXQH GH QRV UHWW RXQY PRO D BiWE PHF U
FH Q HVYW ELHQ pYLGHPPHQW SDV WHUPLQp

OHV UHPHUFLHPHQRD/ IDRQROBXMMKEY] DYHF FHWWH TXHVWLF
TXDBEWM TXH WXWBWWRKWEKHHT'XTDQJRLVVDQW R THRQ® & pIH B BIHV
GH QH MDPDLV GpYLHU -GHVRRI@ R BMMFW L IDIGQBOVHU PHV SOXV
LQILUPLQUHYV SUplpUpHV (VWHOOH &KULVWLQH 'HOSKLQH HW
SUpVHQFH j PD WRXVHQD®FBEHWLWH SHQVpH SRXU WRXV PHV
UHQFRQWUpPV ORUV GH UDQGRQQpHV WUDLOV HVERMRWW LINWHE7
FRPPH WHUUDLQ GH MHX OHV IDODLVHV HW VHQWLHUV HVFDU.

-pU{PH PHUFL SRXWMHRXWXEBHNX PIDV DSSRUWp SHQGDQW |
WRXMRXUV pWp IDFLOH OHUBR GWH ®K DPHRL ¥V FOUAR RIR'S [BIADP\H R X P F
DYHF PHV FRPSDJQR QYN DISX.D SMIGID RHWMMHIDAD EB QRKND L @ B
6\PSKRQLH HYW®BEEHY BUMERRXQH HWHIDARXIQWUH Oj WRXW V

(QILQ MYDGUHVVH WRXWH P RO BU FRWLRIQFPHD I$0OW M)\ L
PH SRUWHQW HW PH JXLGHRYWRIMRXIVLO/HEHVRKIU ¥ HOFXUF IMB IV X L V
D LHP






/[DEOH GHV PDWLqUH

TDEOH GHV LOOXVWUDWLRQV

$SEUpPYLDWLRQV

35($0%8/(

,1752'8&7,21

, 5pVXPp GHNQ®MHWWK\SRWKgVHVY FRQFHUQDQW OH [GpYHOI

LQFOXDQW OTYK\SRWKDODPXV

ORGqQOHYV VHIPHQWDLUHYV

ORGgOHV j FRORQQHVY HW PRGgOHYV LQWHUPpPGLDLUHYV

&RQFOXVLRQV

., 2UJDQLVDDWRBLDXH GX WMpORMPKQBKDIH/ : 6ZDQVRQ

/IH PDQWHDX FRUWLFDO HVW LVVX GX SDOOLXP

6WULDWXP HW SDOOLGXP GRUVDO

6WULDWXP HW SDOOLGXP YHQWUDO

6WULDWXP HW SDOOLGXP FDXGDO

6WULDWXP HW SDOOLGXP PpGLDQ

&RQFOXVLRQV

v, [TK\SRWKDODPXV

.9 /H /+$

2UJDQLVDWLRQ DQDWRPLTXH GX /+%

2UJDQLVDWLRQ GpYHORSSHPHQWDOH GX /+%

9 +\SRWKgqVHV GH WUDYDLO HW REMHFWLIV GH QRWUH pWX!

5(68/7%76

, (WXGH QHXURFKLPLTXH HW KRGRORJLTXH GX &($ HW GX /

(WXGH GHVY FRQQH[LRQV HQWUH OTDP\JGDOH HW [OH FRP

$QDO\WH FKpPRDUFKLWHFWXUDOH GX &($ 3XEOLFDWLRQ

$QDO\WH GHWBIURMHF®LRQV GX &($ GDQV OH /+$| 3XEOL




(WXGH DQDWRPLTXH HW IRQFWLRQQHOOH{W XOUpVRPIOIHH

3671 &E1 3XEOLFDWLRQ Qf

SDWURQV G H[SUHVVIRWQGIHUDDBWR®pLQH F

SURMHFWLRQV GHY QHXURQHV | 17 GX 3% GDQV O

H &($ H

',6&866,21

2UJDQLVDWLRQ DOQDWRPLTXH GX PMHOKILPSOLTX

DQW OH

2UJDQLVDWLRQ GHY FRQQH[LRQV HQWUH OH &($

AW OH F

2UJDQLVDWLRQ GHY FRQQH[LRQV HQWUH O ,16 H

V. OH FR

JROQFWLRQV DWWULEXpHY DX UpVHDX LPSOLTXDQW

OH FRI

/IH/+$ HW OH FRPOSRPMWHW B DRWH

/IH FRPSOH[H 3671 &E1 HW OD SULVH DOLPHQWDLU

) H

2UJDQLVDWLRQ GH O K\SRWKDODPXV SRVWpULHX

U

2UJDQLVDWLRQ GHY FRQQH[LRQV GHSXLV OH SDO

OLXP (

2UJDQLVDWLRQ GHY FRQQH[LRQV GHSXLV OHV Q

R\DX[ G

SHUVSHFWLYHYV

%LEOLRJUDSKLH

$11(;(6

"RQQpHY FRPSOpPHQWDLUHY FRQFHUQDQW OfK\SR

WKDOD

,QQHUYDWLRQ 0&+ GX FODXVWUXP 3XEOLFDWLR(

) Qf

&RQQH[LRQV HQWUH OH Q\R X RMXBXU\DWD R R O ©)X0H U

HFB W LR

ILVWH GHV FRPPXQLFDWLRQV

$UWLFOH VFLHODXWHIXTUXH HQ FR

&RPPXQLFDWLRQ RUDOH

&RPPXQLFDWLRQV DIILFKpHV




/[DEOH GHV LOO

YLIXUH SHSUpVHQWDWLRQV VFKpPDWLTXHV G XQH|FRXSH
HPEUQ®QUH KXPDLQ 6ZDQVRQ

YLIXUH SHSUpVHQWDWLRQ GHV pPLQHQFHV JDQJOLBQDLU
GH SURVHQFpSKOOMR&H HPERWDRKQQDLUH

YLIXUH 2UJDQLVDWLRQ JpQpUDOH GHV SURMHFWLRQV FDX:
FRUWLFDOHV VWULDWDOHV HW SDRpOQIpGDOBY a0 YWAQqPH P
YLIXUH '"HVVLQ GX WXEH QHXUDO HW OLVWH GHV DEUpYLD!
YLIXUH ,OOXVWUDWLRQV GHV FKDQJHPHQWY GH IRUPH GH
GpYHORSSHPHQW HPEU\R QSDD/LIHRIP RBRO H6 JIRQV R Q U

YLIXUH 6FKpPD GX SURVHQFpSKDOH G DHMWWOH PRGQgOH S
YLIXUH 7URLV PRGqOHV GH VXEGLYLVLRQ GX SURVHQFpSKI
HW DO

YLIXUH SHSUpVHQWDWLRQ VFKpPDWLTXH GH TXHOTXHV V\
YLIXUH SHSUpVHQWDWLRQV GHV FH®&WRHW RU JB®VY.MOFK B K
FRXSHV VDJLWWDOHYV GX WpOHQRAPSHIBNYHD GH PDPPLIGQUHYV *I
YLIXUH 1RPHQFODWXUH GHV W\SHV FRUW&BBEMHIDWHD®RQ C
YLIXUH 6FKpPDV GH FRXSHV IURQWDOHYV GX WpOHQFpSK
UHSUpVHQWDWQWH®HWHVEMNXURQHY GX *3 FKH] OHV URQJHX!
HPEU\RQQDLUWW OKGLQD

YLIXUH 6FKpPDV GHV FRQQH[LRQV GHV QR\DX[ GH [oD EDV
HQ YXHV VPHUWWVOD OWRODP

YLIXUH 6FKpPD GX SODQ G RUJDQLVDWLRQ GX WpQHQFpSt
YLIXUH SKRWRJUDSKLH GpXO®H FRSKSIHO YWDG HWIWMDINO P RV WD Q
QHXURQHV H[SULPDQW O DFLGH*$'0XWDPUIWK HK \GlpG BUDFAR KR!
6ZDQVRQ 3HWURYLFK

YLIXUH 6FKpPDV GH FRXSHV IURQWDOHY GX WpOHQFpPSKI
SUpQDWDO PRQWUDQGWL OIHWL BQVQFH S O &/HWW ROVDERXWLVVD
GLIIpUHQWHY SDUWIH W% XGSHMW (B GBIV GX %6

YLIXUH ORGqQOH GH FLUFXLWHULH LPSOLTXDQW Op IRUP

O K\SRWKBDIOMRRX3/ 6ZDQVRQ E




J)LIXUH SHSUpVHQWDWLRQ VFKpPDWLTXH GHV TXDWUH

ORQIJLWXGLQDOHYV GH O K\SRWKDODPXV DGDSWp GH|5LVROC(
J)LIXUH SHSUpVHQWDWLRQV VFKpPDWLTXHY GHV SULQFLS
O K\SRWKDODPXV PpGLDQ FKH] OH UDW 6ZDQVRQ

J)LIXUH S5HSUpVHQWDWLRQ V F KK\FSIRWVIKTDXGHD RSLHTVX HMo| VGIHD\X [ C
O K\SRWKDODPXV PpGLDQ VRXV FRQWU{OH GX VHSWXP HW G
J)LIXUH SKRWRJUDSKLH G XQH FRXSH VDJLWWDOH GH FHU"®
K\SRWKDODPLTXHOBQAQWPOLHXU 5LVR

J)LIXUH 6FKpPD GX PRGgOH GX SODQ GH EDVH GH D K\SRYV
J)LIXUH 6FKpPD GH OD GLVWULEXWLRQ GHV QHXURQHYV j

VRXULVY OH PRXWRQ OH FHKWWMHW O KRPPH &URL]JLHU

YLJXUH

SKRWRJUDSKLHV HW VFK@FPDGD_@\DK)‘HV\&MMI#QDHTU-E[IS

OPEU\RQ #$SWG®HV OH /+$ FKH] O DGXOWH G DSUQV &KRPHWYV
YLIXUH "LVWULEXWLRY HS 0 1$EWB*GHAD QY OH /+$ |[SRVWp
&KRPHMMW RQ

YLIXUH SKRWRJUDSKLHV HW VFKpPD LO ®DWNDDEXPQQHGE
FDOELQGLQH GDQV OH /+$SW DRVWUDO &KRPHWWRQ

YLIXUH 6FKPPD GHVY FRQQH[LRQV D[RQDOHV GX 36{{1 G DS
YLIXUH 6FKpPDV HW SKRWRJUDSKLHY GH FRXSB3ME HPEL
G DSUQV 6MWGIP®R UH

YLIXUH SKRWRJUDSKLHY GH FRXSHV FRURQDIQMS$OW HQFp
K\E U L GIDQVY BEXS U g M V8 FOLG W

YLIJXUH "LDJUDPPH GH O H[S YRIW \GLR@V GD 0L BILVRL\R DL 6 BI S/
GDQV GLIIpUHQMW[$Y FIRHGIMORIQW

YLIXUH "LDJUDPPH GH O H[S)RANGDRQY G GD YIWR R QLQBIWD |
GLIIpUHQWWMMR BRQGSPULPHQWDOH YV

YLJXUH "LDJUDPPH GH O H[S)RWVEDRY OB ODYIVR RQLRPHS ED
GLIIpUFRQGIWLRQV H[SPULPHQWDOHYV

YLIXUH S3KRWRJUDSKLHYV HW VFKpPDV L QFOX 8\R U DW IM VO B D&
&($GDQV GLIIPUHQWHY FRQGLWLRQV H[SPULPHQWDOHV QpR
YLJXUH SKRWRJUDSKLHYV GX VLWH G LQMHFWLRQ GbQV OH

O&($ HW O K\SRWKDODPXV




J)LIXUH SHSUpVHQWDWLRQV HQ YXHV ' GH SURMHFWLRQV

+D\QHV +DEHU

J)LIXUH SKRWRJUDSKLHY GX 671 HQ FRXSHV FRURQDOHV F
J)LIXUH ORGgOH VWUXFWXUDO HW IRQFWLRQQHO GHV FRQ:
GH O DP\JGDOH VSpFLILTXHV GH AWWSBI® FHOOXODLUH)NV G DS

J)LIXUH 6FKpPD GHVY SURMHFWLRQV GHSXLVY SOXVLHXUV DL

HW FRQYHUJHDQW GDQV O K\SRWKDODPX\6 SUpPDPLO

ODLUH

J)LIXUH 6FKpPD GX UpVHDX GH FRQWU{OH GX

FRPSR

O K\SRWKDODPXWW l&UqV :DWWYV

J)LIXUH &RPSDUDLVRQ GHV UpVHDX[ LQFOXDQW OH

FRPSO

J)LIXUH 6FKpPD GH O RUJDQLVDWLRQ GHV SURMHF

WLRQV

UpJLRQ SRVWpULHXUH GH O K\SRWKDODPXV







SEUPYLDW

$&% QR\DXPBREX /+$ DLUH K\SRWKDODPLTXH ODW
$,G6 DLUH LQVXODLUH DJUDQXOH$IGU K p 3 DRV GHR G\RVJYID GEK /+$
$,S DLUH LQVXODLUH DJUDQXOHBISUHU SILBWLSPULIRUQLFDOH GX

SRVWpULHXUH /[+$SP UpJISRUPPDPLOODLUH GX /+%
$51P DFLGH ULERQXFOPLTXH PHYY O Wiy JL RSB BIUE X /+$

%0$D SDUWLH DQWPpULHXUH GX,QR\BYILRQ VXSUDIRUQLFDOH G

EDVRP LD H DP DOH
PG Q GH O \JGDO /136 OLSRSRO\VDFFKDULGH EDFW
%67 QR\DX GX OLW GH OD VWULH W

&+ KHFLQJSIBQBQHGH PPODQRFRQFH
&E1 QR\DX FDOELQGLQH E IDLVFHDX PpGLDQ GX WpOHQ
&($ QRI\DX FHQWUDO GH OfDP\JGRQH . ;o) o)
&($F SDUWLH FDSVXODLUH GX QR D@&BH%QMBBE’ H
&($L SDUWLH LQWHUPPGLDLUH GX QR\DX EQQ/\WJ%DFQVXV VROLWD
&($0 SDUWLH ODWpUDOH GX QRIDX FHQWUR A Fkibo
&($P SDUWLH PpGLDQH GX QRINY FHQWIURQ b\ NLoLoH
&*53 FDOFLWRGEO®WHGHSHSWLGH, 3KDVHROXVWOMXOBDULOXWLQL

&12 FOR]O H

&2$DSDU]VVLSIHEI-[(|!;QW ULHXUH GX3.&R/\DSUFRVl\_/Ji\I/_QFH gLQDVH & GHOW
p

DP\JGDOLHQ 3(86 Q>éQ\DF$( L}pIPDPLOODLUH GRU)Y

&3 FDXGRSXWDPHQ 30Y QR\DX SUpPDPLOODLUH YHQ\

&5+ FRUWLFROLEpPULQH 3671 QR\PXUDVRXVWKDODPLTXH
&WEFKROHUD WR[LQH % 6, VXEVWDQFH LQQRPLQpH

'5($"" 'HVLJQHU 5HFHSWRU ([POXVAFHUYPQFH QRLUH
$FWLYDWHG E\ '"HVLJQHU 'UXJ¥1F SDUWLH FRPSDFWH GH OD VX

(* pPLQHQFH JDQJOLRQQDLUOAWSYWMpWYDBbDWPWLFXOpH GH OD V
(*0O pPLQHQFH JDQJOLRQQDLOEHEPYBEMWRHH QHUYHX[ FHQWUDO

(@)

OY —

@

e T e v

AOX

(ON HQNpPSKDOLQH 671 QR\DX VRXVWKDODPLTXH
)* 1TOXRURJROG 7$& WDFK\NLQLQH
)6 IXQGXV VWULDWXP 7+ W\URVLQH K\GUR[\ODVH

*$%$ DFLGH JDPIP@QREXW\ULTXH9,6& DIMUNWFpUDOH

*$' DFLGH JOXWDPLTXH GpFDUYPMA\GODAMXY K\SRWRDWPPDIXH Y
*3 JOREXV SDOOLGXV YODKVUDFWXVKDFPRWEIDAORD PLTXH
*3H VHIPHQW H[WHUQH Gx *3 ' HQWDRpUDO

“3L VHIPHOW LOQWHUQH GX +3903*1 YLVFHUR PRWRU SDWWHUQ

*8§ DLUH JXVWDWLYH QHWZRUN
97$ DLUH WHJPHQWDOH YHQWUD
+FUW\SRFUpPWLQH

+53 KRUVHUDGLVK SHUR[LGDVH
)16 UpJL®QXODLUH
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3UpDPEXOH



ITK\SRWKDODPXV D pWp LGHQWLILp HQ WDQW TXH VWUXFW X
ILQ GXPALGQP®HYV OHV SUHPLQUHV K\SRWKgVHV TXDQW j VRQ R
IRUPXOpPHV TXTDRPWILQEBXK G/X W KUPRWRKPOIDPQXW GH WDRERVLWL
WKDODPGPMMYHORQ XQ D[H ORQJIJLWXGLQDO GRQWpULH XWpOH
OTK\SRWKDODPXV HQ BRBDERBUIDCW IFH S KQWUDOH GX GLHQFpSKI
GRUVDOH ,0 SRXYDLW DORUV rW U N FERMXIIREIEPAVNDNGHEF HE T DXAV O H \
GH /X\V QR\DX VRVWRR @M EKPRS GHI WRHIWHPG! VARHWK DI REL T X H
PWDQW G€ j $XJXVWH )RUMOURY & ROUNW XL UpYLVD OJRUJDQL
VR XWKD O D PILXIfMHV DVVRELD VRLW QR DXKG X DDRLXW & @WB\DWU L H
JRQD LBFHUAMDW DX[ UpJLRQV K\SRWKDODPLTXHV GRQW OHV IU
ILGX; 9P"LgFOH $LQVL OJK\SRWKDODPXV HVW OLPLWp URVWUL
SDU OH WHJIJPHQWXP PpVHQGWSBDOLONMHS HGRQBNWQH CFF8B B UD O
VLGFOH OTK\SRWKDODPXV HVW SDU FRQYHQWLRQ GLYLVp HQ T
WXEpUDOH HW SRVWpPULHXUH HW WURLV JRQHV ORQJLWXGLC
FUFRQVFULYHQW GRXUHR W HFRDBBNUZURVE\ :RRGEXUQH 67

&HSHQGDQW VXU GHV FRXSHV KLVWRORJLTXHV OHV O
OTK\SRWKDODPXV QIDSSDUDLVVHQW SDV FODLUHPHQW

'HV DQQpPHWXVTX DX[ DQOSRVJIDQLVDWLR R SRAV K DOBRPLW X HMVQ
PrPH TXH OHXU LQWpJUDWLRQ GDQV GHV UpVHDX[ SOXV ODUJH)\
WUDYDX[ FKH] OH URRLIHXD QM SOXYLOXWYV GH FHVVRIGUGXQ WV

5LVROG 6ZDQVRQ HW DO IBRYROTXDQW OHV QR\DX[ GH O
GH OJK\SRWKDODPXV &HV FLUFXLWV LQWHUYLHQQHQW GDQ\
PpPRULVDWLRQ WSD®ROQQYHM BRX MHQ@QFARH GHVY U\WKPHV FLUFDGLHQ!
OHV QHXURQHV QHXURHQGRFULQLHQV HW QRQ QHXURHQGRFUL
OHV UpSRQVHV SpULSKpPULTXHV HQ OLHQ D EH® D0J b [BHIBMWL IRTX
PDLQWLHQ GX SBRIDYVRRUSRUHOHWEDSHWHUWKRXG 0<QJEHUJ
6ZDQVRQ &HV WUDYDX[ DQDWRPLTXHV PHQpV SRXU EHDXFRXS
3URIHVVHXUs ZDOQW\RQ j /RV $QJHOHV HQWUH HW IXUHQW
LPSRUWDQWYV GD QD RSHHPHEOHV GKP BPYRDQ QDLUH GH OTK\SRWKE
3XHOOHV G5XEHQVWHLQ 5XEHQVWHMQ D O3 X 8YOHDHWH V 5.
(L\QW WIBWWDO /HV GHX[ DSBURBKPLTXH HW G DHFER S SHBMQ WX
FRQFOXVLRQ TXH FOODNVURQNMIKUSIWKDODPXV QH WARQW SDV
D E RWMWQLIY PR G Y®HR UJDQLVDWLRQ GHI IQWH\G W K D O B X R BV B ¢\WH V
HWRQFOXMhLRIPYRSSHPHQWDOHY VHUD IRXUQL GDQV OfLQWU
GpYHORSSHPHQW VRQW LQGLVSHQVDEOHV DILQ GH FRRBUHQGL
1pDQPRLQV QRV WUDYDX[ VILQVFULYHQW GDQV OD OLJQH GHYV

a a



6ZDQVRQ HW GRQNKV\HRWDLWIO GHPERQQpHY DQDWRPLTXHV G:
DPgQHQW | GHV PRGQOHV HQFRUBW\GR WK WK HOH PDUN Q TX
OfRUJDQLVDWLRQ GHV UpVHDX[ GX FHUYHDX DI®V8 pdVHXKH PRIGR)
GH :/ 6ZDQVRQ OHV UpVHDX[ LPSOLTXDQW QRWDPPHQW OH
OfK\SRWKDODPXV VRW®W @ SIDDQL X\ WXLYDQSQROKR QQMHGH OBL
WHUPH LQWURGXLW HQ SDU )HWR\PY [ GXHOPRETVBHESHORQ
6ZDQVRQ &HSHQGDQW j FH MRXU FH PRGqOH VIDFFRPPRG
ODWpUDOHV TXL VRQW HQFRUH WUQV SHX FRPSULVHWLUGHQW
K\SRWKDODPLTX$ @MW BHWH HWWOHY GHH BQDEFHH YV DUGPH & HG T X
FRPSOpWHU OH VFKpPD GIXQH FHUWDLQH RUJDQLVDWLRQ DQD

'DQV FH WUDYDLO QRXV DYRQV FKHUFKp jOIRPSWHQ GRN V¥
VILQVQUH GDQV GHV UpVHDX[ FpUpPEUDX[ YLD OfpWXGH GT
SDUMVRBODPLTXH 3671 HW GX QRWRP BEWEDQ G lYQIHHER ETLO

&HV GHX[ QR\DX[ VR QW7 OHRVF DOOH.W QR HDOQX\W (SEUHCPEDUPH.FOLGHIUL |J WY
DVVRFLQFORX[ GH BW PDBIVHUMFRQ@GNDX[ GH OfK\SRWWYIDODPKV P
JURXSH GEDQVRQ
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, SpVXPp GHV GLIIpUHQMROQF KUBYWIWHURE SHPHQW
SURVHQFHWRPOXIDQW OfK\SRWKDODPXYV

/H FHUYHDX SULPLWLI HVW FRPSRVp GH WURLV YpVLFXOHV
GH ILEUHV HQ GpYHORSSHPHQW FRPPLVVXUHV RULHOWpV WU
DQWpULHXU RR@URYURVIHOEPOXDOM OJDUFKHQFpSKDOH OH
PpVHQFR@®KDRPVHQFHSKDBHHUYHDX SRVWpRE&XKXWK RXEHRRPEKD
LVVXV GX GHXWipIHOH g SSKUIRVHH GRR@IS\K DG U K R REHHD BS.S Kpludi Q F L H

HQVXLWH HQ GHX[ SD URNER ¥ Q H GBRLRAVHD@AR-E B B QN p © Hi @ FAp BIKD OH
GLHQFPGRXO GLHQFpSKD PPV HRFIB\KWID FRPPH XQH VHXOH Yp

UKRPEH@F@SNBEEGLYLVH HRORXWRPQFHQREPEKXKWOBEO HW RQ P\pOH
RX P\pOHQFpPBXGEH O H\ /IH FHUYHDX GLW © | FRQFPYPMLIFXOH

%

JLIXUBHSUpVHQ WIOMRILR T

G XQMN R VDJIHW W RO HERQQY

WXEH QHXUDO HPEU\RQ
6ZDQVRQ

$ 5HSUPVHQWDWLRQ GHYV
FPUPEHQOM\H VBURNMDG IS
URXJH PpVHQFpSKDOF
UKRPEHQFpSKDORQ HQ EOF
MDXQH ORF DO LMWL
QHXURSRUH URVW!U
%&RXSH KRULJRQWDOH GF
D pWp UHGDHVMYPWLRQ It
KpPLVSKqUHV FpUpEUDX]
OHGW X[ GLYLVLRQV FRL
FPUPEUDX]

$4 DTXHGXF & FDX®OOF

HQ % &(5 &7; FRUWH]

P QR\DX[ GH OD EDVH \

ODWpUDOH HW PpGLDQF

LOQOWHUYHQWULFXODLUH ¢

WHUPLQDOH WUSUREO B D)

$ % 5 URVWUBQWUYLFXOH OV

YHQWUL FXOMHQWULFX!
BHORQK\GHRWKqVHVY FODVVLTXHV OH G PHRH praKDHD REL YIH/XV
PSLWKDODPXV GRUVDOHPHQW WVKKSRW R X ® DEFARUMIXGGE W WEHIHP Y
GISOXVVKIOWKU OD IDFH YHQW U L F YOGRSLSUHHPHE @ \WOHH RGN BRYU Bpp Y |
GBHX[ YPVLFXOHV ODWpUDOHYV OHV DHEXQN KD B WM SHORREH/ DRYH)
WHUPITXROFRUUHVSRQG j OD IXVLRQ GX QHXURSRUH URVWU
WpOHQFpSEDORIM¥HHWVYH GpYHORSSH OH IXWXU R D WRIL VF p&R)/ENUDL
YHQWURPpPG WUBOWHBHRUPHNVXP HQ SDUWLFXOLHUXWHN QQ ROD XJDP p

SDUWLH RAEDVAUDIDHOM GH G&R@WIPPVYVRMOQHWH @OPHVpBEDQBOLRQQD



PpGLDQ@HBEVHW ODWYUDAHNRUPHURQWW B 5 D @QIDUHBMAX O % D\H U
$OWPDQ

9HQWULFXC

PP

JLIXUBHSUpVHQWDWLRQ GHV pPLQHQFHV JDQJOLRYXSHLARERQDWpHUDO
SURVHQFpPSKDOPFPSIRXIDWPEX\RQQDLUH

3KRWRJUDIPKIFKNQH FRXSH FRURQDOH GH SWARXHQH P E K DROGHQ G HUHD W D [
SDUDIILQH HW FRORUpH D YoHFU ODQ Bp VKR BBHOG HVHYW O W®HRQ VFKpPDWLTX!
OD FRXSBOWIEMIFIF ORFDOLVDWLRQ GHV (*/ HW (*0

(*/ pPLQHQFH JDQJOLROQW DPUIQ @MW UIDQHOLRQQDLUH PpGLDQH

/TRUJDQLVDWLRQ DQDWRPLTER QEXUWPHOH G pIHHIDIEH HM SR
FRUWBRMWK[ GH OB ERVWMRHYWIPLLUHPHQW RUJDQLVp HQ FRXFK
HW\DHXUBQUDB KG TOH. F R P SRWIHIRW M R WL WO H UHPHRBDRDW HT XH O H
QR\DX[ Fp WREUD RUJIDQLVpPYV HQ |RXW DODRRKIIMFEP Q @ RIEXMM UHW X
*$%$ JLIXUMH SOKWHXURQHY S\UDPLGDX[ GHV PORUAKRHW R W
UpVHDX GH F R QRRH]WRAWRIVGWDID W HXWXLNWH UpX U GEHN B & L 6 V&
WRSRJUDSKLTXHP HQ WR BWMMALYPHY FRQQHFWLRQV ELGLUHFW
WKDOBRRWYRLH DXVVL GHV HIIpUHQFHV IR[ORIDXD[SEHT® K PE-DOAM |
HXPrPHV SURMHWWHQW WRSRJUDSKHTKXREWE [y RWBEIHHO® D WELDR/GF
VRQRME GHV VWUXFWXUH\ E\DOH ®LDVED SRWHORSSHQW YHUV O
YPVLARORDQW OHV pPLQHQFHYV JDQJOLRQQDLUHYV



JLIXUHRUJDQLVDWLRQ JpQpUDOH GHV SURMHFWLRQV FDXGDOHV GHVFHQ
VWULDWDOHYV HW SDOOLGDOHY DX BYWDWQVRDPRWHXU GX WURQF

&H FLUFXLW SURWRW\SH PHW HQ MHX GHW\8 UTRMXFMLICRYW Q O/XOWHD B D WW

IOQFKHY YHUWHY GHSXLV OHV QHXURQHV S\UDPLGDX[ GH OD FRXFKH L

VWULDWXP JpQqUH HQVXLWH GHV SURIMHAXW XRQ D [*'¥ bbGHUBOH THSOHBH. \DKE. K L

VI\VWgPH PRWHXU HW GDQV OH SDOOLGXP (QILQ OH SDOOLGXP HQYRLFE

DYHF GHV FROODWpPUDOHYV GDQV OH WKDODPXV GRUVDOG@&RWVS X RHIVHIFHW
VRQW HQKIEpY OHV DIIpPUHQFHVY VWULDWDOHYV

&HSHQGAMQWIJQH HQFRUH DXMRXUGYTKXL XQH JUDQGH FRQI.
TXDQW j FH TXL GRDKY IGHXBBOE®WDHIDORQ GH UHJURXSHU OHV «
GHV KpPLVSKqUHVUFPHYEMXBR®OBRXLO H[LVW HDO®HD @W OGH. W X\G\
OLPELTXH DP\JGDOH pWHQGXH FRUSVGYWSWQ¥ZDQPRERUWH[ H)
(Q SULGRUSRIPSUH@®EUBQAVDWLRQ 6@ &LQH IDRIBRE @XUH OHV SUI
FRQGXLVR®WVWRJIHQQV IR DQIMX UMY . F H V V DRLRIGI UFBHIW HER Q Q p H V
GpYHORSSHPHQSMDOMVFXODULWpPY GH OD UpJLRQ FRQWLLHPUWND H
PRGgOHV YHUWpPEUpPV HM RRNGW WMELLPIW PR SR XAR® TpWXGH G X
HW RQW SHUPLV OfDFFXPXODWLR®RGSKRIRPETNKVH VK LO/RAQ
QHXURFKLPLTXHV KRGRORTRXWHERDKW D0 O MOMEMOWXWEY  V H
FROQFHQYWWHSMA QFLSHYV DR®EW LIRXMPBIOW FRQVLGqQUHQW OHV GRQ
HRRQWRJIPQLTXHV FRPPH 3X0 XNOWS\EOWEIQFHIQ WERXWL j OfpPHUJ
QRPEUHXVHV WKpRULHV HW PRGgOHV G FRIPRQH® B VEIRRGDE-X 61
WKpRULH DPGQHQW j XQH FRPSUPKHQVLRQ GHV SKpQRPQQHV G
OfHQVHPEOH GH OD FRPPEWER\Sp WFEHWOQWIH LGPV VHPEOHU ORJ
HQ DYDQW XQH YUDLH FRKpUHQFHDMXQGPYHI GRS RN HY © FiC
OYDQDWRPLH FRPSDUpH PDLV HQFRUH jH@®D jRREWLRQLG &0 B Hv
PrPHH QRPEUHX[ PRGGOWWXU GHV DSSURFKHV JpQpWLTXHV UHTF
PrPH GX WpO I Q@RMPSKDGW DYHF (Q KDPSRW KDQ/DOXRULILQH OHYV
K\SRWKDODPXV HW WpOHQFpSKDOH RQW pWp GLIILFLOHV j pWD
SHQGDQW OD VHFER®GHgPEGHWDY KX XQH | UKQMRLSHW HT K BOMWH WHS)



GRQQpPHY GPpYHORSSHPHQWDOHY UpFHQWHYV FKDQJHQW HQFRUH
OH WpOHQFpSKDOH SRXUUDLW LQFO4URL W R X\ VOORIBRNPEDLBCMD IQHV
GHYHQX pYLGHERWP SIXHQSRMUOTRUIJDQLVDWLRQ GX FHUYHDX D
VILQWPUHVVHU j FHOOH G H SRMUSFRRPISDEIRBXNH OHR B DRUW D W L |
RQW EHMX FIRN® XHQFpV SDU OTpWXGH GH VRQ GH\RIPQRESTHIREA Q
FRORQQHV HW OHV PR@ N H\S YGIUPHOWDX UHE GDXULV YWRRIDW HrW-
SUpYNWXWFLQFWHPUHQW FL

ORGgOHV VHIPHQWDLUHYV

$ OD ILQIBNWLGFOH 2UU LQ QHIQXW R POWWW HWW HSURSRVH OH PF
VHIPHQWDLUH pJDOXPPRIGOWH SYRBRMYQBDRPSUHQG OH FHUYHD
WXEH GRYQLWHRQVHPEOH GH VHIJPHQWY WUDQVYHUVDX[ VXFFHVVI
H[SOLFLWHPHQW QHXURPPULTXH OH PRGQOH GH +LV D LQWURG
DODU VHGQWREDVODOH PRWUVKHD F X\ OB IPE MWVRI®H QFRRUH OH FRC
G LVWKPH HW GK WXIRUBPBWURQ GXH j OD IOH[LRQ D[LDOH +LV
X W LOH Wy K UPRIW K D@ P X WL J X U H

JLIXUHHVVLQ GX WXEH QHXUDO HW
UpDOLVpPV SDU +LV HQ

/H WHUPH K\SRWKDODPXV pFULW (
6 XOFXV O GHVVXV HWWRBRWH GHVVLQ

/H UHOLHI YHQWULFXODLUH GX FHUYHDX HQ GpYHORSSHP
GLIILFLOH GH GRQQHU XQH GHVFULSWLRQ H[DFWH GHV QHXUR
GLYHUJHQFH GTRSLQLRQV X®¥F\H O\QEISMD@BISB GBHIFGp&®RPIWHU O
EDVDOH HW DBEOXDW X B IR BHMBADMN H1L@ $OYHREBB®RDO $OYDUH]
%RODGR 6ZDQVRQ ORUHQR S5RXGWOBD &HUWBLQV DXW
GRXWHQW GH VRQ H[LVWHQFH GDQVRQ®MHG LB QIF\p SEKDYGIK IHIRNW
UpJLRQV Re HOMMHVUHUP L (BOR@NGIR 6ZDQVRQ HWL IDHDX ZH Q K X \



(Q IDLW OD OLFXWHRXWRVHWRIDWBHOGXSHQGUH GX VWDGH HPEU\RQ
OHV REVHYUDPIWQOQRQVLWXGLQD G G&Q FRWB YW S DOROQHFGXLOLIQH F
GH YHUWpPEUpPpV VXELW DORUV XQ FKDQJHPHQW Y&ARIXIRKWPH FRPS

JLIXUHOOXVWUDWLRQV GHVH KBIQJ HHHQRY BLHVMRGIRQ DO GX WXEH QH X
GPpYHORSSHPHQW HPE URQMDAYBWRIH]GRH 6ZDQVRQ

/D OLJQH URXJH UHIWNVGILA@WIKW O D[H ORQJ
& FDXGDO ' KRUWIRXUWHPEU\RGQDURWWUDO 9 YHQWUDO

'HV GRQQpPHVY GH QRWUH pTXLSH VHPEOHQW DVVH] HQ IDYt
OTRUJDQLVDWLRQ GH OYD[H GLRIG XWWR HIDD PR G X VSHPRNCHA) OIS WD
GpYHORSSHPHEWDXXPpGLDQ BDIE W pPaHMHIBXBIO B FRQHQEDVH TXH
VXU GHV OLHQV SK\VLTXHV LO HVW pYLGHQW TXfLO Qf\ D SD
FRRUGRQQpPHV &DUWPpPVLHQ DX FHUYHDX GHV FHMUGDE WiV UHpdql
OfD[H ORQJLWXGLQDO 0 p UDHXUW DX Y DY IDHYQWD WR SRIJWD SKLTXHV
VWUXFWXUHY HQWUH HOOHV S DpRWP{PMMIEFX BXIX UW YULHHODDW L B O MR
GH OD PrPH PDQLqUH FKH] OHV GLIIpUHQWHY HVSgFHV GXUDQW

8Q H[HPSOH /M PRRGQWBILUH HVW OH)RRGU EDH 5 WRSUIR®H K QWX H
G H[SUHVVLRQ GH IDFWHXUV GH WUDQVFULSWLRQ HW GH PR
GpYHORSSHPHQW FpUpE3XH® GHV P BXPH QUWHW QD O 3%HOOHV
PRGgOH VXJJqUH XQH RUJD @LOAD WU GDRWULBIR W KEHIODMHL TR LT X pH
FRORQQHV 7RXW G DERUG LO SUGDMGYHIHFKD®UH G XD IMpHD QR
WpPpOHQFpSKDOH 0GRQWY DILQ®WRUHQR  *RQ]iBW] IDLW YDORLU
O K\DRWR XV HVW VLWXp VRXV OH W p O H @GAHSHO GEBHOAND KW KW W X\M



SHUVLVWHQW FRPPH OfH[LVWHQFH GH FHUWDLQ V3 XQHMWRY qU H
DO ILHXZHQKX\V 3XHOBWVDO 3XHOOHYV

JLIXUHBFKpPD GX SURY HDGRHSKOBH RGqOBISHGMWRVBOULTXH

6XEGLYLVLRQV GH JRQHV QHXURPpPULTXHV PLVHIVHXMR®XKXGVD S 8XMOXOHFR
HW H[WUDSROPpPHV DX[ UpJLRQV PpVHQFpPSKDOLTXHV GLHQFpSKI

/[LIQH SRLQWLOOpHWIUEH DA X HOO® IBWBEBIMCHO H SDUWLH EOHXH SODTXH G
MDXQH SODTXH GX WRLW

'fDSUQV OfRXYUBJHH®HK X\RQNH O BDIUL AFHKR FKRIQ OD SOXSDUW
YHUWPpPEUpV OH GLHQFpSKDOH FRPSRUWH WURLV QHXURPQqUHYV
SDUHQFpSKD OH HDXQAHEHAMHNO &HY GHUQLHUV pWDQW UHVSHFW
IDVFLFXOXV HW VEIROOHEPX P LWDQV [QW U CHIBDOD P WHBIXN V L
TXH OJRUJDQLVDWLRQ GH OD S MU Ui ORIV IS DIXBLPHY RS/ B S BV T
KpPLVSKQUHV WpOHQFpSKDOLTXHV QYHVW SDV FOBLYHVHWRQ T
QDWX GHOPHWWH Up J LR @ p OHOQEP SBRIO HOHW OTK\SRWKDODP XV
PrPH JURXSH GH QHXURPQUHV HW OD SODTXH EDVDOH QH V¢
WpPpOHQFpSKDOH /H WpOHQFpPpSKDOH PR\HQ UpJLRQV SUpPRSWL"
7RXWHV GRQQpHV DPGQHQW OfLGpH TXH OJK\SRWKDODPXV QH
URVWUDOH DéHWXKDXQANMXY.DOOHQ



ORGQOHV j AR PRCIHOHY LQWHUPPGLDLUHYV

/H SUHPLHB®RGRQBHY D pWp SURBR \Gp 5RW &g FOHUULFN

LQIOXHQODQW OD RRDIQIRHDIPEIBD B H BSXLV&H PR Q@RWHMR
EDVp VXU O RUJDQLVDWLRQ GHV QHUIV FUKQLHQV HW UDFKLGL
RUQDVDWLRQ FRORQQDLUH VH SURSDJH GDQV V§R % WdV 8 RALHUAY H
GH YXH O K\SRWKDODPXV IDLW SDUWLH GX GLHQFpSKDOH HW
. ( /H *URV &ODUN OH KR HRWERDBTPH SpVWBBSWRSGLYLVp HQ T
URVWURFDXGDRSHIWLTXH DQWPpULHXUHM DWWHEHM @R GHWHRDBURC
FKDQJHPHQW GH FHUWDLQV W U DVBMX HG X [P FS® YOXHD ESRUER \BRKP jo. WLDI
GRQQDQW XQH FIR®DSIXNOW j FGIOOH GX WIRRGHOHDDQ FRORQQHYV

'HV PRGGQOHV DOWHUQDWLIV G RUJDQLVDWLRQ K\SRWKDODP
JGQHV GX GpYHORKEPRERQW D LDL ) W DG R Q MO\ R \Y WIJDMDIPLT X H
QTHVW QL OH PRQY03HHRR 680 R GRIHR V RO LSHNX H Q6/K WU A RBIRW LG H X
DO GRQQDQW XQH LQWHUSUpWDWLRQ DV VH3XE OOHM GIWH V
F ROIDER UD WXHK®OHBO 3XHOOHV 5XEHQNYWHULBY PRGQOHY VRQW
JOLRJHQQVH HW CGD YDMRIPBIBROOH ;LH'RUVN\ LPS@RWH V
SURJPQLWHXUVORGDGLYpPVLBOQV OD TRIUHR GKMWEUHIVF XSWREXM V-
QHXURQRMPMD DO 'XQHBMQDO HW JOLDRHMV DO *UXSA8 DO
5RELHQ¥ DOPLJUDQW ODWpPUDOHPHQW GDQV OH SDUHQFK\PH

S5pFHPPHQW HQ WUDYDLOODQW VXU SWRSRMPVR@ QR Y|
PRGqOH GH UpJLRQDOLVHEWVRQVEX © YR Y HDF Ip B \BDOR KRN W QW U L

<DPDPRRWRO ,0 H[LVWH HQWUH OH WpOHQFpSKDOH HW OF
UpFHVVXV2BSWLDAMWRQWLQXXP GH OD UpWLQH GV H®BRE U\R
FRUUHVSRQG HQ IDLW j OD JRQH LGHQWLILpH FRPPH pWDQW OL
HQWUH OHV FRPPLVVXUHMWDDX\H U& H XRIRIG B @VH SIRF/RG! QOVIDXT B HDYOKA !
OTK\SRWKDODPXV QfHVW SDV XQH VWUXFWXUH KRPRJqQH HW
GLIIpUGIOWMH V DGHWIUIMH R QV S®& \DIXMILHH SRHQW WUqV LQWpUHVV
WK p ERIGHFHUQB SO F K H P HHQW HNX JHYCHFHOSIRE V H U Y DSWLHR@E SO U O H
OD PrPH UpJLRIERRRBPHVSRQG j XQ WHUULWRLUH VYXULJg[UDUQW H
XQH R WBLKNORH p QN MIWFX_HE ® OF-H WWBHLYD ¥ H O O X O D L U H$/U FELB/BBIOF R P



JLIXURURLYV PRGQqOHV G HSWRE/GILQAEAKEOEXp EUpV H @ DWY)OHP RIVRDp@ D O H

$ /HPRGqOH HQ FRORQQHV GRBERBMHPRHW/ I KNISAWKDOB PV GLHQFpSK
SURVRPpPULTKI® RUWRSRYH SDU 3XHOOHV HW 5 X E HHOW WRIGRR RGN B R B/VG H V
'DQV FH PRGQqOH @ KSYRWH PREWXY YHQWUDOH GH ODURVUIERSXD GO X V
WpPpOHQFpPpSKDOH HW U@ W\ SRERMD/GIMAFNSKDOH /MARRKYBDKUBBRB&RWp SDU
$IIDWHMDWOQ GDQV OHTXHO OH SURVHQFpPSKDOH DHIFRQ G B QB B SH\D\D HG |
O K\SRWKDODPXX BIMF B\BYHIXR Q2G5

8 SURVHQFpPSKDOH VHFRQGDLY HK\SRWKBQEPXYSKDORpVHQFpSKDOH
UpFHVVXV RSWLTXH 26 WLJH RRSWLVKRQ SUR\RPQULA X 32RXBLUH
5 UKRPEHQFpPSK®DIOMH VLRRPRIRMBPEH SBSBOWRXY 7HO WpPpOHQFpSKDOH

&RQFOXVLRQV

7RXV FHV FERO/PYHYXU OH GHRPIDRESERBYWO TK\SRWKDODP X
PDQLQUHVY HQ VH IRQGDQW V XQVGHY IRXILGANSH/Q®L 3 HVHQRYW L
GLYHUJHQWHY ,0V DVVRFIBIQWL W GV /RN SR QW DWDRRE VR RP P
SUPRSWIX XWpOHQFpPSKDOH SOXW{W TDOT BX YGLLHH@MW WEYKLBIRHPE N QT X H
D p®WIlpW SUpFpGHPPHQW FRPSUHQGUH OJK\SRWKDODPXV YD St
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FHUYHDX DRRPBWHEINBWHDQLVDWLRQ G XWah OFH @ BBS R/S6! ) VEHEOLH
OfLQWHUSUpWDWLRQ GHV GRQQpHV FRQFHUQDQW OfK\SRWKD
VRXYHQW WSIQUFHQAK LOV V LQWpPUHVVHQW DX EHURGIDX | G
FRQQDLVVDQFHVY DFTXLVHV GDDW LR GRIA/DOQHQWHDQPRUR PIQT X
GX WpOHQFpSKDOH HW OHV GLYHUVHV VWUXFWXUHV HW QR\DX|
GDQV OH FHUYHDX DGXOWH HW LOV VHURQW pYRTXpV GDQV OF

., 2UJDQLVDWLRQ RQUPORIRFIRSKMO®KqVH GH / @ 6ZD

/TR UJD QGKDWLRIDQ FppSKIOLOWH HODMV WRXV OHV RXYUDJHV GH
OH UHIOHW GH VD FRP YOWWGW KM O9HFFRRIRVEBIOW HW TXL RQW
OTRULJLQMHREHANVHQIEKV P\R/GHBR@HNK U HWT XHQPEONFLRHR FRUWH[ H!
VWULDWXP SDRX/BHNPqBRUVIPELTXH FRQQHFWp DX V\WWqPH F
PWURLWHPHQW DVVRFLp j OJK\SRWKDODPXV &HVWWWRRH
VHSWRKLSSRFDPSDWROBHYH SFDUBDOH DP\JGDOH BWHRQ@®RN G D
+HLPHU HWORDY¥ ,0 HPSLqQWH DXVVL WXW DBHWDY H DX FRIUT IHF
OH VIWWPRIQRFHOOXODLUH FKROLQHUJLTXH GX WpOHQFpSKDO
QR\DX GH OH\QHUW HW LBREERMKR DB SOHHOWO QEHXRIRQHYV FKROL!
SDUWLFLSHQW j OfLQQHUYDWLRQ GX)PDXQUHHDX FRUWLFDO GDC

JLIXUBHSUpVHQWDWLRQ VFKpPDWLTXH GH TXHGIXRUGV\VWgPHV GX

$&% OQR\DX DFFXPBOWQMGDHM % QR\DX EDVDO GH OH\QHUW %67 QR\
*3 JOREXV SD-QDLGRVPDWLRQ KLSSRFDPSDOH /6& FRPSOH[H VHSWDC
PpGLDQ 3)& FRUWHY YWl URW WEVQURAEVEDIG OLGXP YHQWUDO



'DQV OH FKDSLWIUN 5 | ik B RIQNWU @ R Q QQpRIW DURFEHIQ@QWY 6D Q V' O H
GX GPYHORSSHPHQW LQFLWHQW j SHQVHU OJRUJDQLYDWLRQ ¢
TXHVWLRQ VH GHR VIK DR VR UJD QL VDS BREBWP BWQF S & DPE I KX
$P\JGDOH pWHQGXH I'SSS R WD (SO P WREY VDQV UDSSRUW DYHF |
FRUWWAR D@/®OW TXH GX SRLQW GH YXH GpYHORSSHPHQW OfC
VWULDWXP YRLU SDOOLGXP

&RPPH OfD SURZBEYNVRQ XQH IDoRQ G HX\ONWQOWXGBHWVEHVDFR 6
VI\VWQPHV GpFULWY GDQV OH WpOHQFpSKDOH HVW GH FRQVLGp
PWDQW FRQVWLWRYYDGX GHRSO HPR HHWGRQQDQW OH FRUWH[ HW
QR\DX[ FpU®EVYDWIWUHQWXP HVBZPMYRQGXAHWWH YXH VLPSOLIL
UpJLRQDOLVDWLRQ GHV KpPLVSKQSBV PIUWPEWIRPRNW \VITES
QHXURWUDQRBEWWEXUDQV OHV FRQQH[LR QAR BWR S WIHNMIDED ER U\
OTRUJDQLVDWLRQ GHV FRQQH[LRQV GHB®VR @& FR WWH{ VDWW H V.
GH OJRUJDQLVDWLRQ GX WPOHQFpSKDOH TXL YD rWUH EULQYHF
FHV SULQFL S OD5MHW GOLH\L \DIBRMIPY &ZBD Q V R Q PDLV FTHVWDXVVL
XWLOGDRW OfDWODV GH OT$0O0HQ YQUDNIGWYYBW/ILOWL\EEOHY GL
WpPOHQFpPpSKDOLTXHV VRQW DORUV OH SDOOLXP HW OHV UpJLR
PpGLDQ

/IH PDQWHDX FRUWLFDO HVW LVVX GX SDOOLXP

&KH] O fHPEH\WRIQD O RQVBERDWDRBDRGLYLVH OHW Y pVQ FXQH \S DUV
GRUVDOH OH FRUWH[ FpUpPEUDO HW XQH SDUMALW VSHQWMHD O H
WHPSV SBU @/ DSSDULW L BQ® GXLGDDORQL VGLYLYWROD UpJLRQ QX
XQH FUrWH GRUVDOH VWULDWDOH /TH\WS XQWL RQrWRIUWH G VD C
GpSHQGDQFH GH GHX[ FHQWUWKH\PHRD QEMQAR VB WHQD V HBISE O pQ
6XEUDPBH@LDQ ORQWLHO S$ERLWL] ROHEGIGBW DO /HDUFtD
SUHPLHU RFFXSH XQH SRVLWLRQ WR3RV DSFAEIDNRMY V] TOXOH SOHD WXIHFE RaX
MRQFWLRQ®R WWLAIFWR RQ GHW HUD BV H®MW VD EQ H X BV PIRUBWK B DJQ F
FHQWUHV RUJDQLVDWHXUV FRQGXLW j OD GLIIpUHQFLDWLRQ ¢



JLIXUBHSUPVHQWDWLRQV GHYV FHIHPV UHHW KA@INDXQUL BT RGN FR X SHV
VDJLWWDOHYV GX WpOHQ FH3HEDH WP D PP LIqUHV

$ 7pOHQF p SEPOHO R SBHRRIOYN H O HBVX \SHDFORDRLBOE\.F$D O O LDQF0 PP G O
SDOOLXP GRUVDO '3DOO SDOOIEXPNODW ORBDO BB @MOP/ HWHX[ SDUWLHV
DMRXWXAHBH VHFWHXU GHD \WBD®® FRWW H I/ SKREGSR B D P SHRLRIBIDB K OH V
DJUDQXODLUHV G\VJU D K®EULLPAHRMGFR BY O\H QW DWDO\VH DUFKLWHFWRQLT X
HWDQKHPVpFUqQWHQW GHV SURWORQHV PRUBYSHFQAXHRPRQRMHQW GHX|
JUDGLHQWYV TXL VAKAFKHMDRXWKBQW SI®KHLQ HW HQ SRLQWLOC

% HW 780HQF VSKD®H W VLQIJHD GRPVEHOHY GpULYpV DG B VESIDBIQHXPV HF W

GPpYHORSSHPHQW VROQW ARORIKEY \WRONMDG IOTXH W H Q G D QUFHHQjF @ D WALLR [

ODPLQDLUH DWWULEXpH DEVPR FMEH S R LVBRRBIAS WHHGDQFH j OD GLIIpUF
ODPLQDLUH DWWULE ¥R \IV K [FRIBUAJHR RROH D F W L |

& FRUSV FRQG OHRPDX @O OFXVWIUXGRPDLQH GCRISROB®IOSS [WHQVLRQ
DQWpPULHXUH GH OD DROUP D WILFDF W XY SREIDRESDI0 OCQIXNP X WO P H Q
6WWULDWXP

&HV SURJUQV UpFHQWY GDQV OD FRPSUpKHOQNQRDRAHGXTRR
FPUPEUDO VRQW ODUJHPHQW HQ DFFRUG DYHF OfXQ GHV SUHPF
/TRUJDQLVDWLRQ p@R R H D FHISEK\DUGH/ W H BER'KIH B HEHWHQ XD QF H V
SUPFLVLRQV TXH O WHPSHXXWW PR BAHX\OPDUHY VRQW VHXOV j PrP

'H IDORQ JpQpUDOH LO VHPEOH TXH OD QHXURJHQQgVH SUR
FRUWMHESOXV $SDD@®E&H GHV SUpPFXUVHXUV GHV QHXURQHV GX FR
UDGLDOUY VOWDNRDHQWRKXVW XODLUH DGMDFHQWH SRXU FRORQLVFE
GH &HWR® 5DNLF&HSHQQEDIEWUEBY FHOOXOHV PLIUHQW WDQJ
GX FRUWH[ FpUpEUD O(*i W {8 WL W@ © KRQE/H GEFDAFANMD DO /HV
SUHPLQUH\OBR FRIIO@WOHV S\ UM GOIOHWQ GO D WE ¥ WRG & VGH V
LOWHUQHXURQHV HO3HQILTE0GHUWRQ XWDWDRMHMRULWDLUHP|



XWLOLVp SDU OHV HIIpUHQFHYV FDXGDON V H H VY G\BIHOVOF HELHW q |
FRPPH DSSDUWHQDQW D XFp R pEWIXR X VK LOORBBIRQW\R GSEOD L G X P
OD EDVH GH FH SULQFLSH OH FRUWH][ F pQplEARIF®RLIDAFREL Y H VOIHN (
UpJLRQV SUpFpGHP P HIPWR FRURMI BIR Q pMFRBGF KHV G H G HIDCDOKFOR-RW W
GRQW OTRUJD QL ®DWIDRQWG DIORUH/ GHY CUIR\DSY RFWPS HFBW[ GH C
(QWRHIN GHX[ WHUULWR L WQH ¥ RIMYH [DEVR ERGMWIUADAD XTXL HVW Gp S
JUDQXODLUH ERXVKBILW QRWDPPHQW RpHOWL IV MRIDWX S8 h LHR/Q \
/TRUJDQLVDWLR® @W [FiB GD®OpKPS D H VB GX ¥ EMMEHBAD & WRHXI DD L V
RQW pJDOHPHQ®@WR W p GRJAW LW \HWDBSHYUNMOLPRQRII <DNRYOF
6DQLGHV % UDDN 6ZDQVRQ &DEBHNWOIDMHYLIJXUH*DUFtD
HQH REBMYV SOXV IVBBWRIRQGL

JLIXUH1IRPHQFODWXUH GHYVHODR & VG ERGNHDGUDIK/E OB HHY D O

6WULDWXP HW SDOOLGXP GRUVDO

/IHV GRQQpPHV Gp Y HDHRSSRPHPWDXOHW HW DQDWRPLTXHV PRC
YHUWpPEUpPV HRKPKRHUFHKWH] O HOWIRIQ RWE&HVEORQEDLVHI QHQW XQH
VWULDWDOH HW X QH GHHRR\DLAR Q2 5 BML.G DOH. O0OQHU S5REHUWVF
&KH] OHV PDPPLIQUHV OH BWRYDMWX® HQW QBHENS BHORLGHHPS B QP
DERQGDPPHQW OH |D F SIHX W I 10 W-HUPMP/FUHF YHBQ LRH XQ
IDFWHXU GH WUDQVFULSWLRQ pJDOHPHQW DERQGDXWLERQV
VXEGLYLVLRQV GH SUR®@FQHWHSBHY FXDAXIH GFRQQDQW OLHX
SRSXODWLRQV GH Q FHX\WUHR@GMIMDGEL | [pQUDHWMYBIO % X S 1D O D

E 'H SOXV LO D pWpJBBWHRDp WM HQ W LG ®0d H HD Y H/X U R Q
UHV S HFWYLE ¥ FOHQ WKW LKV $BQ GELIGHHFO R S S H P H R YW\ VIRADQ B/IUMLHE X DLW
QHXURQDOH WHERYH G B QWD WBDY D O ODULQ B5XEHQVWHLC
=KDHRW DO &REWVDO %X SNW B OD E /HV SUHPHQUH\HW
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GpFULWHYV \3R QOM (FIMO GHVOD ]JRQH HGWR®p ®R QW ¥ O®EHRIRIHNU p
SURGXLVDLHQW OD SOXSDUV0DBHWYLHAWHUQHXURQHY VWULDWD.

"H\p W X B EDK \P\RLQ W U pPDXVHR BIDWLIQ & H U Q H X U R Q H W DRKGRRBLQMHIURIH T
&3 VR@®WLJLQDLUHY GH OD UpJLRQ SUpPRSWLTKH HYW GRISHQC
,VOHWVKDWRU\ *DQ /YySHHWUMO /DSOXSDUW GHV LQWHU
GRSDPLQHUJLTXHV GX VWULDWXP PLJUHQW GH PDQRMNEHWDQJI
HW DO &RQWUDLUHPHQW j OD SOXSDUW GHV LQ V&R EQ B XWHQDHW
OD VXEVRXDIQGHIPS HYH pJD O H P @MX DRSS H D P-BG IQXI @QH X URQ V
UHSUpVHQWDQW | GH WRXWPOH\BRHXVRQHV \OWGBLRW DX[HLC
VRQW RULITYPHWHM. BUHHQW GH PDQLgUH ODIUGIQD OHXE B Q V VOHIL BD
&HV GPpFRXYHUWHVY DVVRFLpPHV DX[ UpVXOWDWYV VXU OH GpYHC
OH WpOHQR p SKHSMHRIADWD XY HQW SDU PLJUDWLRQ UDGLDOH j SE
VLWXpH WRSRORJLTXHPHQW SOXV SURIRQG pRHH/QW U pIiE[Q \GpLH/
LQWHUQHM)UWRQHY 5XEHQVVEHS®IQ GBIgWREVHQHDHIEHBRQSDV rWUH
FRQVBGERPPH XQH UqgJQHE UpEBIWHIIHD O % X $INW B O D

(Q FH TXL FRQFHUQH BHOKRE ®® MIXIBIGE\E M RO H XE N XARRQMW L H Q'
SRSXODWLRQV PDMHXUHWGB HXIWR @ HV | 3 VREVEGHS \BIEREDL*Q D
HW DO /HV QHXURQHV GX *3YBREWMLEIH WWO D DI IDH )} H RWX@ V L
KH[DSHSWLGHIWS$IXYL HQYRLHQW GHV SURMHFWYRBDVWDHMVFH QAL
61 SURYLHQQHQW GH SURJp GHMW/H SUV GHAESDRPEHOWQW ORFDOLYV
4XDQW DXH\QHRORYH QBWRH @Dp SKKPOLQH TXL RQW GHV SURMH
VWULDWXP LOV SURYLHQQHQWOGHOS/UG § K'Y HWOXO V) B BQE PO Q W
DO 1yEBHUDHW DO %X SNV B OD)LIXUH



JLIXUHBFKpPDV GH FRXSHVY TURQWDOHYVY GX WpOHQFpSKDOH HPEU\RQQDLL
VRXASHV GH GEREUFKEGHWHY URQJIJHXUYV HW LQGLTXDQWHOHYNW ROULILQH HF

/H PDQWHDX SD @XM G HRQURGHKYH [ SPDLLADREIMWH S UpVHQWHQW GHV QF
FKROLQHUSIS DM WWODQWWP D ¥ RUWLFRSHWDO TXL SURYLHQQHQW SULQFL
FRPPLVV3RWDO

%DWR\DX GH OMHQRADX GX OLW GHE&SD5V WHDICH) B@HH FRYUBSOH DO OH X |

&+$7 FKROLQH DFpW\OWUDQVIpUDVH PRIRKUFBRERRQODAWG (07 pPL
WKDODPLTXH RX SUpWKDODPLTXH.. (® QHIERFS PXHHQREERO ($ DREMISE X\ H
LOQWHWYEQH(*/ 0*(FYG SDUWLH FORGRDPBEVWHDOGPRFRBEWH[FRUWH[ SLULIR!

32+ VRXG\LYLVLRQKSSRWERIGDIRL TXHKEVWDQFH 630L U B RPIDNIOHK U KISUDRSW
SDUDYHQWULFXODLUH GW O \KWSR \RGKIR D[ R MO MKW VORD S DO DTXIP YHQW UL

&RPPH UDSSHOIPHID W OHORRIX[ GH OBREDWR RFHOBHQW
SHUPHWWDQW OfpWXGH GH OJRUJDQLVDWLR®OHURBEOWLRQYRQC

&HYR\DX[ GH CARESRWMpV GIXQ FHUWDLQFRBWEB B X3 H PR VX
MHXFGKWVEXLWYV HQ VERKE QBIRBRIMESKLTXHPHQW RUIBEOVWHUGH S
.*Q]OH OF*HRUJH )DXO0O * XNHRH S WLEWORKY GH IR
FLUFXLWSARRXGJqOHYV D XWSUHM DOGWRE HYDSUGVWZDQVRQ OfpWXG]
VIVWgPH PRWHMUW SDU FRQUFRXHDQLVOMVLRQ DQDWRPLTXH F
QR\DX[ GH SBUPHWH GIpWHQGUH SDU FRPSDUD IWR®DHFhp YEKP

GDQV VR @ ZDQQWIRHU



/IHV FLEOHV GHV DIIpUHQFHV FRUWLFDOHV VRQW OHV QHXL
VRQW | OTRAWHSUQID FAHWD X[ FRP SRV D QRN XGXGH. OBXBYSEGRW HF W L
VWULBWDBRWRGLUHEWHM*HUIHQ %RODP

JLIXUHBFKpPDV GHVY FRQQH[LRQV GHV QR\DX[ GH OD EDVH DYHF OH FF
VDIJLWWDUWOHYQ %RODP

$ 3ULQFLSDOHV DIIpUHQFHY HW HIIpUHQFHY GHV QR\DX[ GH OD EDVH
IRXUQLVVHQW OD PDMRULWpP GHV DIIpUHQFHY DX VWULDWXP &3X QR\DX
GDQV OHV QR\DX[ WKDODPLTXHY OH 6& HW OH 331 SURYLHQQHQW G

% 3URMHFWLRQV VWULDWDOHYV IRUPDQWHKsHXPAR LVHSA G L UGH XWHR/QN W

& 9RLHV GH UHWRXU GHV LQIRUPDWLRQV GHV QR\DX[ GH OD EDVH
GRSDPLQHUJLTXWWLWD O BFRRRVL\W DWKIVO D P R

&3X FDXGRSXWDPHQ '4 RSB FRQUH WHBHMOBREMNY SP G O LAGRAD X
WKDODPLTXH PpGLRGRUVDO SI FRPSOH[H WRBD MR\DXHSIPGRQBROORER
6& FROOLFXOXY VRBPDXHMRXVWKDODPLTXH YO YP QR\DX[ WKDODPL

/D YRLH GLUHFWH PHW H GG D@WHIR HGEWT X D V8 R §IBIRGVHHAVD QW
HQV XGIDMOMADUWLH UpW L X O pW DEHG IOWD TBXH O H\3 SHRGIB FARILRQVQ G X
L Q QH U Y\HHUW HEDMVHEIQ H33H TXL SUBRBWWE*HUIHQ :LOVRQ
7HFXD SIMWID® &H GHUQ IHHIQ HGINMWRHS URMHFWLRQV GBDRV, O H [ELIMUWH
pJDOHPHQW XQH YRLH K\SHUGLUHFWH GDQV ODTXHOOH OH 6’
RUJDQLVPHYV GHSXLV O MOIRFR GWN [ UHVB RP\BIOSTERMNY. YODOV L R Q Q H
IDPEXW DO *HUIHQ %RODPW DO &KX QHXURQHV *$%$HUJILTX!
SURMIGD®HWQWNULDWXP OBDQ@WH ©OMDXB IDMHNIRXW GHV SURMHF
H[FIWWLBWY DX[ QHXURQHV GX *3L HWH Q A HO/D* $ TR \®EY ISIHNVO D HED
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HQWUDLQHQW XQH LQKLSHWY R QMG HMMKEXER-A D0 H\W H @ EG VW UL
FLURMGIW AW Y DHOL HJO  'HQLDX  &KHYDOGLHUWQKLEHQW OHV SU
SDOOLGDOHYV (QQRRPSWPRAAW GH FHV FLUFXLWW ® [SVBW/LUHF\
ERXFOHV GH UHWRXU IRUPpHV SDU OHV V\VW@PHV QLJURVWUI
SDUWLH FRPSD&EWIG DSQMODWEILL D W X WV U MDIDIDAF RRMW KDODPRQV L T
SURMHFWLRQV GHSXLV OHVXPHHWHQH 67D \DRQWW LRI HUQHXU |
FKROLQHUJLTXHV GX VWULDWXP SHXYHQW pJDOHPHQW LQWHU
61 %ROHDW DO

GWULDHWWBODRFOOLGXP YHQWUDO

(Q /| +HLPHU HWOYRQW VXDYpEBEPXQH EULOODQWH SHUVSLF
XQ VWULDWXP YHQWUDO HW XQ S DROGCCL\GVRIVXYHHDDW/YURD @ RTX\. DFOR P
SXWDPHQ HW SDOOHHIPM G R UNVDWORD Y W UL D WHK\PRF-BRW p BX Q R\D
DFFXPESROMBEWXEHUFXOH ROIBRWIMWTXDWXR® XQH VWUXFWXUH
DGMDFHQWH DX &3 HVW DXVVL DVVRFLp DX VWULDWXP YHQW!
VWULDWXP YHQWUDO SURMHWWHQW VXU GHWR / HGFRDHK O\H \D G\ |
VRQW PDO GplILQLV HW QRPP&H SMKNE WHDQE M R QWHRWP TXRLHVR QW
YHQWUDO RQW DO U B ® REPHIPWYWANIRG W LT XH G H *G XY HF @ R TD0URDLL
OH SDOOLGXP GRUVBO/XWLE® FRQF B SOV FBRU G DIDMWERSQ P BMHYQW U D ¢
UpJLRQV FRUUHVSRQGDQWHY OH QRP GH VXEVWDQFH LQQRPLQ

/HV EDVHV GH OD FRPSDUDLVRQ HQWUH FH UpVHDX DYHF F
ODUJHPHQW DFFHSWpHV GE6YHWRQRQWVI BOIGEHYWHWX RUGUHV GR

/H W\SH FHOOXODLUH SULQFRBMHD GIXQWWIH. IVW/XIR. DI\M DRV G R
PSLQHX[ HVYW OH W\SH F HODRMBEIXER GRPQ 1) ROWD 6V Q MV

&HV FHOOXOHYV G SN IO\W WGPV Y G DOV DOU HI@ROAD R D WHHQ\WL G
GHV UpJLRQVRBDWLEG B GHMMMNMAM WHJIPHQW H@H §HDQMDUWIKRK V7 $

:DODDV 2XLPHW =DKPAHWISURHIHFW LR GW ®HIEHE)G D Q \
&3 DGMDFHQW SKRIWHRWHRGWRJIBDJIDQLVpHYV ODHN DIRIAY 16 Y VBRI PF
ORJHQNWQDO /$&%WWULDWXP YHQW UB,C5 DWRNXW W H @GV QY OO0 DV
OH &3 VWULDWXP GRUVDO SURMHWWH GDQV OH *3 SDOOLGXF
/HV SURMH FOW $REYQGIBIW QWG R P SD U FEQ®IY GRILH GLUHFWH
SRXU OH VWULDWXP GIRW V@I 651X LRAT KX H QD X9F $F R P SKIDHP [P R pWRH Q F

9HUQLHU HWW®LNRIDBFKHYKIGHLQGLUHFWH LVVXH GX VW
MDPDLV pVGH GPORQ W XWLFEWLD® PrPH VL GHV S SPMORGXRQ\



YHQWRQ®W REVHODpHEDUNBME GREN RG X 6 DIH HIWR \®XQYp GRGF XOR S
ORJHQNWWR QO

(QILQ OHV)XGRQPQWBERISHPHQW VRQW FRKpUHQWHY DYHF O
SDOOLGXP YHQWUDO /GIXV XFE-HOUTFXXQDHW REH DG BMEVERQAMW O DG P r P H
RULJLQH HW OD PrPH VLIQDWXUH PRO pBWOIMPBHDTOX H FIHQOHV G
SDOOLGXP YHQWUBDGIRYWRYWXLEWMXV GH QRPEOHGK R IERWRQIDV

&HSHQGDQW VYLO \ D GHV VLPLOLWXGHV pYLGHQWHYV HQW!
LO \ D DXVVL GHV GLIIpUHQFHYV QRWDEOHV /HVKSH®¥VOp ¥&&H QW
/H WHUPH GH QR\DX SPANXFERRYDGHIEBQW DX VHSWXP SHUVL)
DFFXPEHQWWHEBWL XQH UpVXUJHQFHHGYRD % DpWWD L &R E R WIDOLIQp
DGMDFHQW ,0 IDXW GLUH TXH OHV DI SWDHRQAMHW H Q WA EGQWOE)
FHOUOGH OTKLS SPORDIPBHQR\DX[ GX VHSWXPO B LSRHY WOARQQHFWp
OYDOORFRUWH[ DORUV TXH OH VWULDWXPHGBUNEHY W \DX VDALY
FRQQHFWp j OTK\SRW K DOKRIRW R BWDPPHQ@WUWpUDO 3DU H[WH:
ORQJWHPSV pWp LQWHUS[URWVHIVYFHEPOH BG\WW § R @AWW H X [H DOXH
UpVHDX[SDOWLIIBDRK[ VRQW SOXW{W FRQVLGpUpV FRPPH MRXDQ\
HQ OLHQ DYHF OD PRWVKHRGE $RRODW QWFIRIHH GLUHFWHPHQW
FRQHFWpP j SOXVLHXUV QR\DX[ SURIRQGY G PHB®\ 2OPEN HWM
GIDXWUHV j LQWpJUHU FHWW HGBOIRRY j +CHIDPAH UG D O H \ WDI2Q® R

(OHDW DO E&H FRQVH@WqV UDSLGHPBQW Y FKOSLWUH VXLY
WRXW VRQ LQQHUYDWLRQ GRSDH IGCHNGRIXLOZIH B BRRWG D YI\DH W H Q
IRUPp DYHEDOMXRVBRUVDO HW GIXQH PDQLqUH JpQpUDOH VRC
DVVH] SHX GLVFXWpH

6WULDWXP HW SDOOLGXP FDXGDO

'DQV Of$00HQ $UDHQ SMWAVLBHKWWULDWXP FUW®D O WXV O §
DP\JGDQOXFWMPWU LO FRUUHVSRQG j FHUW DN QR \ORDDX[ $HRIRQG V!
HVW FRPSRVEIERXRQFHSW HVW WUQV FRQWURYHUVp HW LO HVW
FHOXL GH OfDP\JGDOH pWHQGXH ,® RPISHMEHWHH $¥ D&/HX D @AK QFRWL |
XQ DUWLFH@H SXEXOALWHLG DGPHWWDLW FHSHQGDQW TXJLO H[LVYV
OHV GHX[ FROKHHSSWWYRWDPPHQW HQ FH TXL FRQUPMHIBMHG PR U JC
UHVVHPEODQFH DY HB LBHGX H\G Xp YIMOH AHMXEPX DY HHEWHHRO X XL VH U
WUQqV EULGQYHPHQW SOXV EDV



JLIXUHBFKpRBX SODQ G RUJDQLVDWVYRQRBEEOKHLIBQFpSKDOH

/JHV FLUFXLWV GHV WURLV SULQFLSDXYV NSWRKLIS\E R/ RIS DG SHWY \EHD@VE pi\O
DP\JGDOH pWHQGXH FHQWVIEDHN®LE I/Q P HH FRILMMIDPR UHSUpPpVHQWH OH
JOXWDPLQHW XAXHOHXURQHYV DP\JGPIDG HXQN L QURNMIRY B Y WSYoSWH BHM XHV
&HV GHUQLHUV SUR M H\® W WHDQXWG Y XQDOENVQGHHOHR\MN GLDIJRQDOH GDQV
QLYHDX BWUGDWKNIBHQWD O HHYHDAKWRMH VIGX QLYHDX SURMHWWH

O K\SRWKDODPXV OGFWKHNQ@EBR® HYL OHDW UR

%67/' GLYLUDRMPUDOH GX QR\DX GX G DW VGLHH CECRAMWRI QEDWPRIIDFOLANIMDWD iU D O H

PPpGLDQH GX%& EROPF\WWRDRXILGRSDPLAH&QR\DX LQWHUVWLWLHO GH

SRVWPULHXUH GH OD FRIRRLA QX XK VY MQWEGH Y FHQRQYUDOH GH OD SDUW
OHQWLEXODLUH GH O DP\JGDOH pWHQGXH

$LQVDP O GDREH U MUK p U RIJ@H HVW FRRABRNPRG@GBFWLI QF
WUDPWXFWRL| ODWpUDO SQR\DRUFRUWWFSIHBRWEH QR\WDXD @ DW
EDVDX[ HW SRVWpPULHXUV TXL VHPEOHQW FERUBGID 3RW\G IGRH X [O 1|
UpJLRQV GH OYDP\JGDOH VRQW G GRIVLQHXHED DY ITXGN GWVSRQ
+LUBWDDO /BDUWLH Y H® WQRBDXG LIH QW U\ JRW HP P @MIR®I L H X U |
RUJDQLVDWLRQ VW U PWHEHD TXH ¥R QEXVEFHR QOE W IPLTXH GpFL
*$'  &HWQIMPTXL FRQYHUWLW OH U@ XWDH XWH BRQG®HIVUGY GH

PDUTXpV TXLHQ \WW B QAP D YZAIHNOVEDHR \DXH Q VBB OHW PpGLDQ O0($ ¢
OYDP\JGRDEVRQ 3HWURYIXAKH



JLIXUH3KRWRJUDSKLH ¢
VDJLWWDOH GH WpOH
PRQWUDQW OD GLVWULE
H[SULPDQW O DFLGH
GpFDUERFODVHSUQV
K\EULGDR®@ MWMRB@DXQVRQ
3HWURYLFK
%/$ QR\DX DP\JGDOLH
FF FRUSV FDOOHX[ &
O DP\JGDOH &/$ FC
&2$D SDUWLH URVWI
DP\JGDOLHQ FRUWLFDO
HF FDSVXOH H[WHUG
HQGRSLULIRUPH *30
ODWpUDO PpGLDQ GX .
+,3 KLSSRFDPSH ,16
/$ QR\DX DP\JGDOLH
0($ QR\DX PpGLDQ GH
02 DLUHV PRWULFHV
SpPULUKLQDOH 3,5 D
563 DLUH UpWURVSOpC
LQQRPLQpPH 66 DLUHV
9 PHHQWULFXBBWUOL
ODWpUDO

'fXQ SRLQW GH YXH GpYHORSSHPHQWDO OGM*QHSDBWHN G
GRUVDOH HWGWH® W)LDRUHE&RPPEDQWWBHLDWXP OHV QHXURQHYV
*$%$HUJLTXHV HW FRQW L HHOQUHRBW SMPLBX B OXVLHXUV Q

/D SDUWLH GRUVDOSIURIEXOLW GHV QHXURIIHW TR B KW LVAHHOY
SUpIpUHQWLHNO SBIBWQMA[ FIDSW K @DLBBUWLH Y HOW O RBVGLE@H G
ODWpPpUDOHGB X @ PAQVL TXH OD SDUWLH ODWpPUDOH GX %67 /I

JpQqUH GHW XAH & DSXUMHOWHGN T XL Y R @\S DIRW P H PG PBIGHD R Q H
FHQWURBPGEDEODVL TXH OD SDUWIHH %80 WhD\Y @MDGK \H(® FSXOU R Q

H[SULRNRWPULYpPV GH O (*0 HVW IR URD BHVRHODDOAS D KIS B LVP D
PpGLDQHYV GH OfDP\JGDOH HW GX %6 7/ KF CHIDSFBAWPWD Vig B W KU GRY
HPEU\RORJLTXH FRPPXQH WD R F DX BIOW FRHHDH(*ORQGUDLHQW G
i GX SDO®HGRPFRQILUPH OHV DIILARP@RMHLRID/Q WX SIFpBHIAD H V
UHSUpOBI GWHWLH SDO O | Q/HOIEZEHD ORMPAIGDVIO HOHY QHXURQHV S
GH GLIIBBRQWYHYV HPEU\RQQDLUHV PDLV OMX\RAPHR GRPDLR® \
QHXUR B H\O XWLEXUWL VR PPYIJGBOH pWHQGXH



JLIXUHBFKpBBIVFRXSHV IURQWD OHY EUX R\IIOH QR SKO[OHMWD GHV SUpFRFF
PRQWUDQW OHV SEILQIALISEOMWHBMNRXER XWLVVDQW j OD IRUPDWLRQ GHV G
GX &($ HW G% YB6MNK D OD

/H SRLQW G LQ@QW& PBRIWDWHL RQ SDUWLH YHQWURPpPGLDQHW\X R($P HULFK
K\GUR[WDWHTXL QH FRQWLHQW TXH3BHXSGH, FERWEOHY H[SULPDQ\

DFFRPPLVVXUH D®Q&BRPSIOXYH DP\JGBOLHFEY BEDVDWLRQ ODWpUDOH GX QR\I
VWULH WSPWQBSRK WHY® B XWUEMNEH &H/ F O FPDURHM FDSVXODLUH ODWp
ODWpPUDOH HW PpGLDQH 3 I$\WCPpIGLD 6 RAGEDE( S H HFRIXOA H QW HU QH
,3%& QR\DX LQGH OVWUIPNLRQ SRVWpPULHXUH GH @D *FRBBPIMVXUH DQW,|
GRUVYDIQW WDEHG (*0 SDUWLH YHRRUWRIFDHB GDOHXP RMBUDBW XV RSWLTX}
SDFUPJERQWPULHXUH GH OD FRP® L JWAK U DWW UL LHH W & Y PHLQQADWDLH X O H

3RXU FRQFOXUH LO QH IDLW TXDVL SOXV DXFXQ GRXWH TXt
VWULDWDOH ,0 HVW pJD O HPHDW [ DT IQWASIDW TXRE K/ WIXXUH © FB\U i\
UHVVHPEODQFHYV DXVVL FRPSDWLEOHV,® HUN®W FHHQVWHY QRWKR G &
FDULFDW XU D O XGH. )RHEBRHEBHW &G X VW U L DXV@ K P XHHVIRHPP\ABX SDO O L G X
OHNXG VW UXFW XKDV ERXHNEWU GHV FRPSRVDQWHY VWULDWDO
SODFH GH FHUWDL QH® \UH[LIVR\GIZQGHY R BXERBRWQ WXL IRQW SDUWLH
GH MP\JGDOH pWH @PRBIEW L S@XORLQ GDQV FH WUDYDLO (QILQ H
UpJLRQ GX VWULDWXP HVW LQQHUYpH SDU GX SDOOLXP /fRUJL
QESDV pWp VI\WWpPDWLTXHPHQW LQYH VW GILXiAF WD \GH/GIE &/H Q W
K\SHUGLQHHFWW SDV H GFHBWHH GFD@WS FDPURMHWWH VWDRXWB 61 S

a a



FRPSDUDYRRQY RLN WUIP@RIDOHY &KHVVHOHW DO 3BWORFHFK
6ZDQVRQ HW/B @& 6 KHWO MR

6WULDWXP HW SDOOLGXP PpGLDQ

$X DOHQWRXUVL@RM®MWDO D LGHQWLILp SOXOHHXHS\BMBDX[ F

&H VHSWXP FRPEBBSQBKOWHHSWXP ODWPR Q QWH® KPLESSSLRORD P S H
'DLW] 3RZHOO 6ZDQVRI@ SHRYME YHRHERQ@QHFWpP j O DP\JC
HW DX VXELFXOXP YHQWUDO HW GpMj GpFULWV FDU DVVRFLp
SDOOLGXP /D UpJLRQ KLSSRFDPSDOH HW HQ SDUWLFXOLHU
FKROLQHUJLTXHM VWUV ENHQWHDXVVL5GDROGOD 6, HW HOK B3 G W
&HSHQGIQMRQQH[LRQV WRSRJUDSKLTXHPHQW RUJDQLWHWHYV HQ
UHVSHFWLY H FO-DQW DHOGERX DUHPIMEX FBXQWWWH FHY VWUXFWXUHV HV
K\SRWKDODPXV HW PpVHQFpSKDOH VPODUYUG ®RWJ6 B Y VPIWIEKQ
LPSOLTXpV GDQV OTH[SUHWQLRQH®HDFYRIFES @ DOWHHFSRIGREZRUFW/H R 1 QR
GplHGUMRWGDO 6ZDQVRQ 5LYBR@M®WXBRUWRDADOH GH BW UpJLF
VD ULAKHOHKURQHYV *¥YRYMU BLHNKHYGLFHY VRXOLJQW QW\BR[UH
FPUPEURXPHQWLRQBPV IZEODQ\ BOVQROD 2 QW HHW HIAV H
JHOGEBODXMO 5LVROG 6ZDQVRQ D

30XV VSpFLIDTHRHUPHDQW.RQ KLSSRFDPSDOH OD UpJLRQ VHS\
GHV FLUFXLWV SDUDOOQgO H\R PRV HBRVX FGH VS BOYHBRWHQW L
6ZDQVRQ )LIXUMDQV OH UpVHDX QHXURQDO PRWHXU PXL FRQW
OH FRPSOH[H VHGWAQBD\DRIOSG 62MQ FREPH XQ FRPSRVp PpGL
VWULDWXP SRXU OHGIRODMRYQKLS $BEMRGBO0 6ZDQVRQ E

Q UHORLW GHV DIIpUHQFHV JOXWDPDWHUJLTXHY DERQGDQ
GHV QHESRQHPAHSHUILFRHWB XU OHV QHXURR\DWK O\ pitXD G G X
LQQHUYHQW WR S RYR\DKKIMPEEABWMQPRF DH DX SDOOLGXP PpGLDQ



JLIXUHORGQOH GH FLUFXLWHULH LPSOLTXDQM SODXFROPPMWURQ KIMS ®RIK\SH
5LVROG 6ZDQVRQ E

6FKpPD LOOXVWUDQW O RUJDQLVDWLRQ GHVSYp\LBDDXO[RIFRSNERDOQHY @ K

QR\DX[ ODWpUDO HW PpGLDQ GX VHSWXP OH VWULBWXP KMV Q HQX\WP

GDQV O pODHERPUBRQRIGY FRPSRUWHPB QYA BH VYFHRWHGHIMS BQ Y WHR@W H
RUJDQLGBDWRPEUHXVHY VLPLOLWXGHY DYHF FHOXL FODVVLTXH

&% FRUQHV G $PPRQ FKDPSVFLQJX@PIFUHRRWMIPWp (17 FRUWH[ HQ
/& ORFXV FHOUXM@MHRADX WHIPHQWBED® ODWHUKRSRWKDODPLTXH ODWpUDC
SUPRSWLTXH QDW®RDDK ODBFpUDO GX VIHRSMNHPREHD D H H VO £-D X GRO@HH
K\SRWKDODPLTXH PpGLDQH 06 QR\DX VHSWDO PpGLDQ 1'% QR\DX ¢
YHQWUDO 39] ]JRQH K\SRWKDODPLTXH SpULYHQWULFXODLUH 61
68% VXELFO®XSDUBWLH ODWpUDOH GX QR\DX VXSUDPDPLOODLUH 7+

97$ DLUH WHJPHQWDOH YHQWUDOH

'fXQ SRLQW GH YXH GpYHORSSHPHQWDO OHVGHPNEOPRSBM QC
SDUWLU GH OD FUrWH VHSW YOI AWRE. DRUWP B HO/D Y URX OHR/NV W p
% D\HU D E%B®REBUBIQP 6ZDQVRQ S5LYRGEYHORSSHPHQW
WUDFWXV GH ILEUHV TXL FDUDFWpULVHQW OD UpJLRQ VHSWD
DSSDUDLVVHQW DVVH] W{W VXU OHV D WSDWERIQMHERY H b X D& R

/H VHSWXP H[SULPH XQ PDUTXHX P PPROTHX GIDIERKE NV SOF LO L
SRXU OH | [OFAHSMYHRMD QM NLWOMHF RBVQBO &H PDUTXHXU HVW IR
H[SULPp GDQWHPHUVRIGXIPUH HW IDLEOHPHQW GDQV OHV pPLQH

$LQOYDVVLPHUDWR\RE[GODWpUDO HWX® pGRPRS B XDOHASHV RB G L

QR\DX[ GH PDWEBBMpH VXU OJDQDO\WVH GH OJRUJDQLVDWLRQ \
EHQ TXH OfRULJLQHVEhRWHGHRISSWHPOIW W D O



&RQFOXVLROQ

/D GLYLVLRQ GX WpOHQFpSEKOOHXRQHBDO MVIR HMWO DRXRQ GH
HW SDOOLGXP SHUPHW GH FRQFHYRLU O SFODI® G y/HEGUN IR @ HIXWW
VLPSOH GDQV VRQ SULQFLSH 7DEOHDX /| LVRFRUWH[ OH V\
671 HW O®MmH6HELUF RIBW W RPES V\VWqPH D SWEES \ UDRPADXDPGH OD E
/ DOORFRUWH|[ SDOEDGOESGXBMM R P\BHWVHVW FRQQHFEWpP j O K\SR\
PDLQWHQDQW j FRPSUHQGUH O RUJDQLVDWLRQ GH O K\SRWKD(

'RUVDQ( IHQWUI OpGLDQ(Q & D X0G
675,%$780 &3 $&% )6 /16& 0($ &($ $%9%
3%$//,'80 *3H *3 6, 0% 06 "% % %67

7TDEOHD2UJDQLVDWLRQ WRSRJUDSKLTXH GHN: GRDIXfRGH OD EDVH G

$$$ DLUH DP\JGDOLHQQH DQWpPULHXUH $&% QR\DX DFFXPEHQV %
&($ QR\DX DP\JGDOLH®GRISOWILIPFMH Q &3)6 F DX Q G X W N IWPUHLDWXK R WS H QGHX
JOREXV SOD®OIQRKBX[ DP\JGDOLHQV LQWHUFDOpPV /6& FRPSMHIMHGX VH
PDJQRFHOOXODLUH 0($ QR\DX DP\JGDOLHQ PpGLDQ 06 '%% VHSW
EDQGHOHWWH GLDJRQDOH 27 WXEHUFXOH ROIDFWLI 6,

vy, [TKA\SRWKDODPXV

8QH GHV SULQFLSDOHV GLIILFXOHVPKHPLIBOWPBG WUKDRY WR SUP

UDSSRUWDQW j OfRUJDQLVDWLRQ GH OJK\SRWKDODPXV HVW (

XWhOLSDU OHV GLIIpUHQWY LQYHVWLIDWHERYVIBRXU GPRPIQRVH S
/HBUHPVYQYHB YPDMINEBBFHUDOGH GGH OD UpJMRUR IHVQWYRE U

YHQW BIQRK @ ISP HL H KHAD 65D &D MDAHWXHROM RQW LGHQWLILpV

SOXVLHXUV I|RUP DS RMWWEQEIHDIDXK VE-RW K B0 B R X ¥ &DMD
FLWpVORDQDPQH 3DQNVHSS

$YDQW OHV DQQpHV G HV \REERLH B WDWGEIR\D \B F\WU K @ DRJIH W \D
YDJXHV LQGLFHV TXDQW DX[ IRQFWLRQV GHV DLUHV HQWRXUD
HQWUH QHXURSDWKRORJLVWHY HW FOLQLFLHQV TXYpPHUJqUH
IRQFWLRQ @HP IOJK\SROYKDOBPSOH + HERKIKW OH SUHPLEBIY | GpF
VP SW {® HRE [RDDWpV SDU XQH WXPHXU K\SRSK\VDLUH FRPSULPD(
PDQL&WBHRNLWDQVE®YDLW DVVRFLp FHUWDLQWWROQVHEMH ROIQ\BH
GHV GpVPTXLOLEUHV GX WUDFWXV JDVWUR L QVWHXWIKEH®L D3 O X
pJDOHPHQW OHV SKpQRPgQHV GH VRPQROHIQFHV0RBGINDH UpJL

a a



3DQNVHSS 6THQ VXLYL XQH SpULRGH GH DQV GH FRQIXVLRQ
DWWULEXDEOHYV j GHV GpVRUGUHV GX G&K\YHp SXOLO/H-BEQWUD
.DUSOXVUHWEBIOE P Q\RUIJDQH 3DQNGHBEBQWUQUHQW SDU VWLPXC
OfLPSOLFDWLRQ GH OD UpJLRQ K\SRWKIPHDR®NEWRHOGED | V 10 pl TR
FDUGLDTXH VDOLYDWLRQ WUDQVSLUDWLRQ PLFWLRQ« ‘D
WHFKQLTXHVY GH VWLPXODWLRQVIFRPERQQPHVYV OGKINS FOWKDROQWV X
FKDFXQH XQ U{OH SK\VLRORJLTXH

(Q - ))XOWMPS STHB DO 1K\S R \WMKSMDW KN GIXQ UpVHDX IRQEW
FHUYHDX ,0 LQVLVWH VXU OH IDLW TXH FHWWH QB H VRDOXHQ
OTLQIOXHQFH GH VWUXFWXUHV SOXV)XQWRODB X & KV LAHRPARP D@\
PDOJUp FHWWH PLVH DX SRLQW SHQGDQW OHV DQQpHV TXL
OTK\SRWKDRXPRXBIEKW WUqV SHX HQ FRQVLGPUDWLRQ VHV UH!
$LQVL OD SOXSDUW GHV pWXGHV FRPSRUWHPHQWDOHV GHYV
FRPPHAKHI VXSBHPBHRH HW FRPPH XBHHQWRIHVGIH® BF H G WRRS®W U
H[HPSOFHQWUH GH COIMQERXMDMHEULRQ K\SRWKDODPLTXH PpGLDQF
GX FRPSRUWHPHQW GH IDLG$ [ -OHWKHLUA B 50HR QR D S XLV GH
FHX[ % H$SQDO®&5%UREHEON +HWKHULQJWRQ 5DQVRQ $QD

/JHV SUBPPRQWUDLHQW TXH OD GHVWUXFWLRQ GX QR\DX Y
K\SHUSKDJLH HW XQH REpVLWp WDQGLV TXH OHV VHFRQGV G
HQWUDVQDLW j O LQYHUVH XQH DSKDJLH (HOWXQBMGLSYLH 4
GDQ@RUJDQH 3DQNVHSIRSRVWKPRWH H K\'S RGHK O COCSFSLTWKIHW HW G
TX Q D pWp UHPLVH HQ TXHVWLRQ TXH GHSXLV SHX G DQQpHYV
HQ pYLGHQFH VRQ U{OH GDQYL®HVERRRR/UW H POFRIMIBFRW R L |
5ROOV B5ROMRX HQFRUH GDQW FORP FAFQ B ULHFINVIRE® ORRUH
/HQQ IHUWIBWYW WKHUPR¥WRXODMMLR %LIQDAHW DO BOFKWXO]H
FRPSRUWHPHQWYV)GYRDOHVMLYHL VOROLQD  + XE&H/ SHHBIHRIG X F W L F
G DIIHFWHRRWARPD ®O ORUJDQH 3DQNMHSS 3 -0RUJDHOAM
3D QN VBHBSSHO O HIHW WEIPPWH. RQV GH OJK\SRWKDODPXV DYHF O
PHPEUH GfXQ FLUFXLW FRPSOH[H $®&MW®XW GPKIRED I/OHIDW LRAQF W ¢
O K\SRWKDBRPXVGHUW ERPPHWUH LQW p D WR K UGRRIMH QWY TU
DXWRQRPHV HQGRFULQLHQQHV PDLV6ZRQWVIROPRWLRDWQWIOHV

3RXU PLHX[ DSSUpPpKHQGHU OH IRQFW LRQX) IR H B WV G HUM] BV §
VRQ RUJDQLVDWLRQ DQIFWRP WRMV DRIXW BYWHRUGY OTK\SRWK
JUDQGHV UpJLRQV XQH UpJLFHDQXWp HWHKQHD S D QRS B K TRKKHL DDV,
UpJLRQ SRVWMMRSMWUHXHSR &HUWHVY OJK\SRWKDODPXV VHPEOH
PRGHUQHV LQWHUURJHQW VXU FHWWH HRUW IYQID\LP\H R R SHON X Q

a a



TXH OH VI\IVWGQPH PRWHXU LPSOLTXDQW SDOOLXPRFDWWLD® XP

"(QVXLWH OTKWW WQBOWPINWRG WUDYHUVpH SDU GHV V\VWq
SOXV FRPSOH[H¥LE®X FEG U CHRIQMR XOSFHWV FH O O X GIDWUBMBRXMHR X VL ¢
FODLUHPHQW GHV QR\DX[ QRWDPPHQW DYHF OfDSSDULWLRQ
ILEUHV UHOLDQW OH WURQF FpUpEUDO DX WpOHQFpPSKDOH ¢
OTLGHQWLILFDWLRQ GH JqQHV LP S/RIQILM K HERIPMKRER Q BHHY HO R S
H[HPSIOW OD IRQFWLRQ GH FHEXMDQAVRIY GH V3HVHPIBGIOXOHXEHQ
*ULIIRQG 5LVROG QTHQ UHVWH SDV PRLQV UXRWXU s /D VG HD
RUJDQLVDWLRQ HVW WRXMRXUV RXYHUW

/HV WUDYDX[ IRQGDPH QW K¢ F3OH ApEXIMH(G MW *SIHRWPE U B U N
QURVEWB 7 : RRGEXGMHGPILQLU OJK\SRWKDODPXV FRPPH pWDQ
DQWpURSRVW WU RHHVH 8 RHQY LAWKEG. Q D O H V

JLIXUH5HSUpVHQWDWLR Q@ WKOpPDN DTXYHMEBQWpPURSRVWpPULHXUHYV HW W
O K\SRW K DDDFEMFLVRHBMZ D QVR Q

$+1 QRKDSRWKDRBMQWHYIRADX DOFX®R\DX GRUVRBpGDDQH

K\SRWKDODPLTXMEODRYPXNDSOUHPDPLYBQWBHD O RUNSQWpPRSWLTXH ODWpU
39+ QR\DX SDUDY HI@W Q REBX® PIDPH. O O DDI3U HQRA B K DSW p R S W L T &&D R pIEX. D Q
VXSUDFKLDW¥PDQRVDOH VXSUBRBWQRXBIX VXSUDPODPQRIDXLYHQWURPPGLDC

&H VFKpPD GTRUJDQLVDWLRQ D pWp UHODWLYHPHQW ELHQ
TXDQW j OTH[LVWHQFH GTXQH UpJLRQ DQWpULHXURQ \SROXYG-DQLW
DORUV GH UpJLROV SWPHRISWPHPHRMR IFHWWH UpJLRQ SUpPRSWLTX
OTK\SRWKDODPXV RERUHWRO HAR}SREBBWHMVO /HV DQQpHV

YRLHQW OD JpQpUDOLVDWLRQ GH OTXWLOLVDWDRQ GH\
GpYHORSSHPHQW GH QRXYHOOHV WHFKQLTXH YV SGH R{UBDDH HG S
UDLCRWH# GH O BRUYBIUD G LV KHWW UBBREDMK@HVUDQVSRUW DQW



GDJJOXWLQLQH GH JHUPH GH E O pQRPHH!'I$ P-P53Q/RIFAVE R RK UR VHGDC
OfpWXGH GHV SHWLWV QR\DX[ TXL FRPSRVHQW OfK\SRWKDC
FDUDFWpULVDWLRQ GHV DLUHV ]RQ® MR WY PGRNPWXE pE i LOV] KO B R]
SPULYHQWULFXODLVHRGH OH IGIS RIRKDODEXHQ GLIIpUHQFLPV HW
PRWRQHRHRQRNQGRROHINQWH UpYqOH WUQqV ULFKH HQ QHXUI
GDQWV DQQFMM: 6ZDQVRQBEDEZFKHQNR RQW GpFULW @RA\D ¥RQQH
PDMHXUV GH FHWWH JRQH TXH VRQW OHV QR\DYZBQURTHQW !
6DZFKHQNR XL DYDLHQW GpMj UHWHQX OTDWWHQWLRQ GDQV C
PDJQRFHOOXODLUHV QHXURVpPFUpWHXWBFK®IRMWRFEGKDHWH G
%DUJPDQQ &HSHQGDQW OHV PpWKRGHV GH WUDQVSRUW D]
DQWpURJUDGHVFRWBIDPIR RV j I5GHVPDUTXDJIHV L RRXD B KIUWPW R RX
GpILQLU GH PXOWLSOHV DIIpUHQFHY HW HIIpUHQFHVY GH FHV C
PpGLDQH GH O D\BRMKIDO/MRW j OD SHHWURUEILDAXI FFQ FSSHO FHL H ¥ X LAV
JpQpUDOH OHV DIIpUHQFHV HW HIIpUHQFHVY GH OD ]JRQH Spu
GLHQFpPpSKDOH HW GHIWW R QR @h UPHEFMDYD QW GHV DIIpUHQFHV L
DXWRQRPH 3DODFRROMUDBWEHFHQWH PpGLDQH FRQWLHQW GF
GpOLPL@IEPWHQFpV SDU OH V\VWgPH GH FRQWU{OHHp®Y RIWLRQC
DSSDUDLVVHQW GRQF MRXHU XQ U{OH GDQV O Y L&H W\WBIWLpRIQ G |
QR\DX[ UHORLW GHV DIIpUHQFHYV GH GLIIpUHQ VO P ELLFTILHRROY VWV p C
VHUYL j GpILQLU OHVXQEM:H(D Xfi*URVWLLRFIDNK G®DLY DXVVL GH Q
FPUPEUDO VXU OHVTXW®X W OND SAFK | P DWWLH/@DWG IERYQ WK @ H G [DQ M /!
FKDSLWUH K WLS/RA\HKIMODBXDQVRQ VH SUpVHQMH PHRPENEX L W
LPSULBPPIXUH&HWWH UHSTUYMMRO\WWIGRHY GRQQpHV UpSHUWRUL

i UHIOQWH H[WUrPHPHQW ELHQ WRXWH OD FRPSOH[LWp T)>
GHV FRQQH[LRQW RIQ \WMWHORH WMAMWNBIpG X FHUYHD X



JLIXUHS5HSUpVHYWROMPIRGLH K ISULQFLSDOHY DIIpUHQFHYV HW HIIpUHQF
O K\SRWKDODPXV Pp®ZD@®F¥RA] OH UDW

/JHV QR\DX[ K\SRWKODRQRLPAPXEHMGH BRQW UHSUpPVHQWpPV SDU OHYV

a a



'H FH IDLW OHV GRQQpPHYV DQDWRPLTXHV DFFXPXNOEBY GWM Q
FRUURERUHU OTRUJDQLVDWLRQ GH OTK\SRWKD/®IPPRY &EDVUDNQ\
( &&URVHEW 7: RRGEXEBRBBHQGDQW LO IDXW UHFRQQDVWUH TXH F
OfpPHUJHQFH GH FRQFHSWYV FODLUV TXDQW j OfRUJDQLVDWLF
DQQpHYV GHV WU DFHGV VBED XMHRIQ WO YIXKIBBIDXIWE ©%/Q
SHUPHWWHQW GYDIILQHU OYDQDO\VH GH OfRUJDQLVDWLRQ GH\
GLYLVLRQV /H:JBZRXBEWHRQW jjOD SRLQWH VXU OH VXMHW DYHF X
QR\DX[ FKHZDH) UR® 6DZFKHQNRWNW DO 3HVRPF¥XOWDWY REWHQ)
DORUV OHV SUHPLqUHV PRGLILFDWLRQV PDMHXUHV GX PRGQOH
VHUDLW W GRS DIRIIHEHLFL WRXWHV FHV GRQQpHV PDLV OHXL
OYRUJDQLVDWLRQ GH DHKYBBWEKDPODPW\VI\WGKH PWRQFpH

7RXW GIDERUG LO GHYLHQW pYLGHQW TXH OHV QR\DX[ GH
LOWUIRWHKIT®BY G)VIKIUHEWYROG 6ZDQVR@UHPLHU LPSOLTXH
SUpPRSWLTXH PpGLDQ OHV UpJLREQWHRRDGR O RWHW DAHH \Q RE\D X
YHQWUDO 30Y DEMVUpPUESHOp VH[XHOOHPHQW GLPRUSKLTXH
UpFHSWHXUV DOSKD HW EHWD DX[ HVYWURJqQHV PDLV DXVVL
,PSOLTXp GDQV PHOWNR®SRWWBD UHSURGXFWLRQ LO WVW VR
SKPpURPRQDOHV LVVXHV GX EXQRKNDRKORPEGWLQ [EHHE R IWVR\DBH ®BRC
VXLYHQW OD VWULH WHUPLQDOH /K\S/RIW R Q (DRI BXLMMH Y PSSEDUW
FHQWUDOH HW GRU R PHHEQ\IHYR PG QRED X SUpPDPLOODLUH GRU
UHORLW DXVVL GOR\DX PpiEQ PIQVGEHXDLYPLOGWKRAEOH VXUWRXW J
SURMHFWLRQV LVVXHV GHQ® PKIDSHRFEP)SH ONHIDAEMEIB YHQWUDC
OD FRUQH SDEMRPR® HUPQRLUDL OHD\EXUDO GX VHSWXP

JLIXUHSHSUpVHQWDWLRQ VFKpPDWLSRM IGHIY DWPHNT B Bl X [CE QWS B B/\KDDXP [ERHX V
PpGLDRXV FRQWU{OHGXXQ\RNB W PP \HEDOLHQ PpGLDQ

$+1 QR\DX K\SRWKDODPLTXH DQWpPULHXU $2% EXOEH ROIDFWLI D
/61 QR\DX ODWpUDO GX VHSWXP 0($ QR\DXXPPGprRYWAH XCHIP\GGDQ
30GY QR\DX SUpPDPL®BQWWHW GRUVDO



,O DVIRX®O GIDQPY OHV SDUWLHV SUPFPGHQWHYV TXH RHWK SURN
ODWpUDO SRUWHBMQRY GH QRPEUHXVHV UHVVHPEODQFHV DYF
VWULPDONXIP WURXYH TXTXQH GHV SDUWLFXODULWPX@H &M GRVF
WKDOBRXR®GDO )LIXUH &H GHUQLHU QR\DX pWDQW OD VRXUFH
i OTKLSSRFDPSH YHQWUDO LO pWDLW DLQVL GpFULW XQ FLUF
VXU OH FRUWH[ pYRTXD L3-D®W ]JOHE&H. BEXEWL@&HHIDERKFOH LPSOL"
GHV QR\DX[ PDPLOODLUHV VXU OH FRUWH[ HW OH VXELFXOXP
&HV UpVHDX[ SDUWDJHQW G H V GHRYR\DXE GHQBHBVEDIVRHFI D 8 LWDWHI
SURMHFWLRQV GH O@QRLSSRFDW S H DN O XOWROSVEXBLUHFWLRQQH
FRQQHFWp QRMWRDPRHKQSRBKDODPLTXH DQWpULHXU

JLIXUH3KRWRJUD S RIXHB N QHHFBIOMHDOVW H OO XVWUDQEAQRANMXSURMHFEFW
K\SRWKDODPLTXBLN@MW3DDOHXU

/ LQMHFWLRQ G H pDORERKBOPHW HQ pYLGHQFH XQH LQQHUYDWLRQ LQW
DYHF XQH LERBODPDWURQH DERQGDQWH GDQV OH 5(

DF FRPPLVVXUH DQMRYD XHK\SHR WD DQMOpULBRUDX K\SRWKDODPLTXH GRU

IUIDVFLFXOXV UHWBREBH [P\WVHQFPSKDSPERQFXOHIBDPIQCRODKUSHW pRSWL T

PpGLDQ FK FKL®PVPBR\RSWWBRMKDODPRTEH QRVOWpBUHRDPLOODLUH

GRUYIDOWYBD @R\DX K\SRWKDSDP DY HIPW U LERMXL WHKDODPLTXH SDUDYHQ

5( QR\POQUHTMNE/ WKDODPXW O@®RWEP Y HQW $RRMALD G RUVRW p & DIDQWH U D O
97$ DLUH WHJPHQWDOMHQHDUWFXOH 9

$LQVL FHV QR\DX[ GH OJK\SRWKDODPXV PpGLDQ IRUPHQW
VWUXFWXUHVHVQ WHUFIRIRXQHFWEDQV OH FRQWU{OH GH OfH[S!I
JRXYHUQHQW FHUWDLQV FH®BAVWLNQFRIWHMN.WH SRAUW R QXHIENE @B @
UHWRXU OHV FHQWUHV VXSpULHXUV SDU GHV SURGQIGFOORY\DW
GHV VWUXFWXUHV DSSDU\WR QDX VG B XRHREWA/THY Y. B O[VHMH FR Q F O X\
pPWp ODUJHPHQW REWHQXV SH®GGD @WGOD SHFRDORBGH6ZDQGVRQ

S5LVRW®O IXUHQW HQVXLWH FRPSOpWpV SDU OfDQDO\VH G
GRUVRPpPpGLDQ &HV GHUQLHUV WUDYDX[ DERXWLUHQW DX F

a a



YLMRPRWNXUFHUR P ROV RHWQSIDWW RRIX QHWZIRUNKL FRRUGRQQH O
QHXURHQGRFULQLHQQH HW FHOOH GX V\VWgPH QHUMKHXUBXWR

,O VHUDLW KRUV GH SURSHEW RIHN OGP O B{DIpWHHGIFRIX VE L Y D
7KRPSVRQ 6ZDQWRVW LPSRUWDQW FHSHQGDQW GH OHV PHQ
FRPSUHQGUHHAXH PRIUUVBRLVDWLRQ GH OTK\SRWKDODPXV pYRO.
PpGO®WpUDOH SXLVTXH OH FRQFHSW GH JRQH SPULYHQWULFXC
TXHOTXH SHX $X PRLQV WURLV VHFWHXUQRIBPLNHHRW LrFAKDHD
GLIIpUHQFLpPYV j IRQFWLRQV QHXURHQGRFULQLHQQHV HW FRQW
DXWRQR®HW DLUHV H[WUDQXFOpDLUHV PDLV TXL UDVVHPEOHQ
QR\DX GRUVR®pCRWDRD QW WHHEEB® QR\DX[ GH OTK\SRWKDODPXV
XQWRORQQH GH FRQW U{O HGGH © TERFIEEMWRHPIH® WR QW U R Q FFGROHK
HQ DUULqQUH OHV QR\DX[ PDPLOODLUHV HILRIPRQVHKRRSQVRQ 62
6ZDQVRQ 6ZDQVRQ

JLIXUHB6FKpPD GX P RINMY GHGEDY HK\SRWKDODPXBSZDBRRRYVRC

/HV 10qFKHV LQGLTXHQW OHV SURMHFWERQ¥ QW BN 6160 6 BMpW L
HW OHV SURMHFWLRQV GDQV OFR/GRQHIW GHH FIRRO W G HBHK IGVH |

$3 K\SRSK\WH RX JODQGH SLWXLWDLUH DQWpULHXUH 33

3DU FRQVPOMHP@REIH PrPH GH OJK\SRWKDODPXV VEBRRBRGLILH
SUPRSWLTXOHWRXWEQ/D SODFH GDQV OfRUJDQLVDWLRQ K\SRWK
TXL VHPEOH WRW D@HR BRWK@RIDRXY ODWpUDO



9 J/H /+$

/H WHDERKW RW KD OD P L DXpWQ DIWHLLUDLO/M S RK@ 0D § UH RIS H WR L
*XUGMLDQ OXBR®RRW K\SRW K D GDRLF X\R Q@ FWO ¢BDWH \BEDSLHU VXU
*XUGMLDQ ORUJDQH ,BBYMVABPPXQpPHQW DGPLV TXH OF
DYDQW SDU OH6 WMMOMBSWSHPD OHQ DUUL UM $DGRUW POMAROWNS B
WKDODPXV YHQWUDO PpGLDOHPHQW SDU OHV QR\D[S&K@H K\S
LOQWHUIGIWW XQH UpJLRQ WUD Y HHWWp HX (S COUUBORRIRVUROQULL JT® H G D
OYKLSSRFDPS H GBM G @ RI\DP QP DPPI D\O D XV R LETSOL.UH®W VO H G H
ILEUHV OH SOXV FRPSOH[H GX MH B QHDXQGHWD PWPPW pg OHVS UpI P L
TXH FHWWH DLUHPI®WTOLQW BH HRVEXFBRQHFWH OHV UpJLRQV Pp
EXOEDLUHV HW PpGXOODLUWVFA R MWL HDIW GH\O HERDE\K DO E FHXQHS D
SURYHQDQW GH UpJLRQV GX FRUWH[ SUPIURQWDO GH OTK\SRYV
U p VDLpAHX G XF WWREQBD. & VD QW SHUFHYRLU OH /+$ FRPPH XQH H[WH
6ZDQVRQ /H /+$ HVW VLWXHGRRMHPOMHEXU GILQWpJUDWLRQ G
IRUPDWLRQ UpWLFXOpH OH WURQF &t WMEH VP JH WIQOIR R/PESREMHD C
SDUW | BUHE MR PEBFWDRQYV GHMPWABWYRQ RX GH VWLPXODWL
VXMWH GHSXLV ORQJWHP2WEWDXFRXSVOHIQW pUrWw

2 UJD QL VIDQ\DL\RRIEIXT K48

/H /+$HVW XQH GHV GHUQLQUHV VWUXFWXUHV GX 61& GRQ)\
REVFXIXH) SRLQW GH YXH VWULFWHPHQW F\WRDUFKLWHFWXUD
*ROJL RX GH 1LVVO RQW VXUW RXpW P EGHO@EHIVIRHQR/QY X LH O RO |
HIWHQVLRQ URVWUDOH GHV DLUHV UpWLFXOpHV SOXV SRVWp
FHUWDLQV DXWHXUV j WHQWHU GYLGHQWLILHU GHV GLYLVRQ\
1RWDPRIHDQV OH ®EREXWM\GHWHHQL @B \HWR ®RMIW XHRQWUp TXH OH
DVFHQGDQWHY HW GHVFHQGDQWHY GX PIE TXL RFEFXSHQW XQ
OHXU RULJLQH GLYLVHU OHYHGWHEOD SE X&/R H XD U HS BIMXMRHBI@KY\D O |
HW DO 9HHBWQDO *HHUBWGGMV&HSHQEBQYWUDYDX[ DYDLHQW
OLPLWpH DILQ G HSRRAPKSUMHIMPFGUWHODMKPUDO SXLVTXH GIXQH SDU\
GHV GHQ&OIOMRXVH FDSDEOHV GH UDPLILHU GDQV SOBXVLHXU\
ILHXZHQKXAYHHQLQJ 'TDXWUHPBDUWHQMOBDQHGIHGHQWLILHU G
OfD[H BERWWWYPRLHXU (QILQ OHV SURMHFWLRQV GX PIE SHXYHC
VDQV OfLQQHUYHU &RQVFLHQWYV GH OD F FPISGIKZAMPREIN FHW W
FROOWHRIUBAXZHGKXDO DQQRQODLH@W BRBBY FKHMQVLRQ GH VRQ |
VWUXFWXUH O O D GI&/DIERDE WH BS@QXNOBXUY DQQpHYV

a a



/D GPFRXYHUWH GHV Q HHRRRIJHRVE FLR®XQFRRFIRQEW @Y UDW LR Q
%BUHWMR @O 9DXJIHKWQDO SXLV FHOOH GHV QHXURQHVWX SURG!

K\SRFUpWL®IK +PRBHWRWY DO RQW SHUPLV GH IDLUH XQ ERQG )
OfLGHQWLILFDWLRQ GTXQH FHUWDLQH RUJDQLVDWLRQ VWUXF\
OHV QHXURQHV j 0&+ FKH] OH UB WS qfFIHLW GDHKOY W LUWFKABRLXBS D X W U H
&YHWMRW DO S5LWROBO &URHW WO (OOH D pPLV OJK\SRWKqVH

JRQH j 0&PQV OTK\SRWKRODFPSW pWDLW HQ SDUWLH EDVp VXU
FHVY QHXURQHV FRPSDUpH j FHOOH GIDXWUHV V\VWgPHV SHSW
DORUV LOOXVWUp TXH FHV QHXURQHV RFFXSDLHQ®WRXQ W H WDWL
SDUWLH WXEpUDOH GX /+$ $YHF OLDD @ERW RIEKWAHR Q+ 6 H) FHWWQ
KRPRJGQH PDLV SHXW rWUH GLYLVp GH PDQLqUH REMHFWLYH
FKpPRDUFKLWHFWXUH /XUFRGHENW LEDXQW. @ @ HRHRWEH RQ TXt
FRQILUPDLW FHV REVHUY-ODKIR GW ZHXVEFULYWLHQW OH /+$ WX
GLIIpPUHQWHY SDUWLHY HVVHQWLHOOHPHQW VEUFOBZBARKH GH C
HW DO +DKQ +DKQ 6ZDOWMRQMLOLVDWLRQ GH FHWWH

FKpPRDUFKLWHFWXUDOH GX /+$ QYD SDV pWp UHSUHMBNEDQV |
PWXGHV GIDQDWRPLH FRPSDUpH GE&W D XGL GW U LMW URARISHIVQ & 3
LPSRUWDQWHVX[HRWWRQMM WO /D SRVLWLRQWPWBRAH GHV QHX
0&+ QRWDPPHQW SDU UDSSRUW DX[ QHXURQHV j +FUW HVW G
FDUQLSRUPNMWEY H[HPSOH OHV S/RQWDIVRQNLSOHHPHQW VLW)
ODW pUD O HOGRUS\RIWOKD G B PRKH B R WWHIIW BbHWY O BH@IRBIOUWWE U RL]L H U

HW DO DORXYLO\W I/RRW. WDLW MNP HQBMOPVWDR HPHQW DX IRUQL[ F
&KRPHMWRQ &H] OH PRXWRQ GLOOQA VARHD YW $7 VBB DO G D Q V

OD UpJLRQ SpUBER[F®HFDOHY RKDWHWRD® HW LOV VRQW SOXV PpC
ORPPHOUHWWRQO .UROHWVDNQ



JLIXUHB6FKpPD GLWWDLE X\

QHXURQHV j 0&+ GDQV O

FKH] OH UDW OD VRXULV
OKRPPH &URIWLBO

/D JRQH GH GLVWULEXWLR
j 0&+ HVW UHSUpPVHQWp

FSG SpGRQFXOH FpURE
GRRRMPpGLDQ I[ IRUQL]

PDPPLOORWKDODPLTXF
K\SRWKDODPLTXH ODWp
K\SRWKDODPLTXH SRVWp
SPULIRUQLFDOH GX /+$
YHQWURPPGROD LGFWUWEL

YHQWULFXOH

$LQVLG IOHWEAHROGZDQWRY +IXQ QH VROMUBHY DM DEOHY TXH FK
URQJHXWHXPTHYW QH SDV H[LVWHU GH OD WV D IR QILVGSLHF HHW V'

,O HILVWH GIDXWH$H T XD QXFWX PHVBGS g Q MVRIGBHUDXW © D ED VI
GH GRQQpHYV QHXURFKLPLTXHV 1RWDRPW®WHOHH @RADOOIPIRGKDUH
GDQV OfK\SRWKDODPXV GH VRXULVY DGXOWH /D ORFDOLVDWLR
JRIEFRwWQPFPYBH OH Q RAD XHB® D &H QRVWIXDSSDWOHW BWQDV
FHUYHDX[ GHRWW XD MW GH UDW VR3OV DONMDIPV R@QAPHDUDFWPULVDP
OD VRXULV DGXGWH YHRIPEPRIN h&AHEGL R HWVDI@W 'DQV VRQ DWOD
GH * 3D[L@ORYDLW pJDOHPHQW RE YV HDVH UM@K RO\R P PDWW RQX

3DU DLOOHXUV GHV QHXURQHV HQNpSKDOLQHUJLTXHV GD
YHQWDWpPUDOH DX IRUQL[ &HV QHXURQHV VRQW EVH@® WRIQYXYV
GXQR\DX ODWpUDIRGXDLOPSWXPWRXODEQVROG 6ZDQVRQ D

&KH] OH UDW LOV QH FRQVWLWXHQW SDV GfDSUQV OHV |
IRUPHQW XQ Q®RDXXDBBHDRMFHOOXODLUH GRUVDO GRUVDO DX
H[HPSOH LOOXVWUH HQRRAUHU QSNMEE UTMHWWOHFY VT XL SHXYHQW
SRSXODWLRQV GH QHXURQHV GX /+$ HW OD SUXGHQFH TXYJLO
VWUXFWXUHV SDU OD GHXWRIFKE® [THK W HFEXIOHG LI IpUHQFHV HQWUH
FRQFHUQRRWXOB WWUOTRUJDQLYVDW LRD VRHOW FSBR/L P GHYQHV G g H
PDQLqUH SRXU OTK\SRWKDODPXV PpGLDQ SRXU OHTXHO LO
SKOR Q p WAKTEKHOHY PDPPLIqQUHYV

(QILQ LO IDXW pYRTXHUp®QH VRDVX®XO03HB EID VFHY & B FAVHIDEIH H3/ V L
IDLW OJREMHW GXXUYHWH Q V6 QWD SIDOHBRQ® GpFULW



$LQVL VL OHV GRIQQLHVHWHBQQpPHVY RQW SHUPLV GH FRPSU
FRPSOH[LWp GX /44D WIRRQQRIUIJDWRPLTKN W \MQRR B W [CRREQHI® OW U |
VXMHW GHV GRQQpPHVY GX GPYHORSSHPHQW SHXYHQW DSSRUW

2UJD QL V®IWVIHROR S S HEPH QY D O H
D 'pYHORSSHPHQW GH OD J]RQH j 0&+

/H FRQFHSW GHQREWMDLW&SDY VHXOHPHQW Qp GH OTpWXGH

j 0&+ GDQV OTK\SRWKDODPXV DGXOWH PDLV D¥VVYAKR XD PLV
& U RHLYL HDWD 1RWDPRNQWHXWRQMYH|[®&EPHQW SUpFRF

FKH] OTHPEOMRIDLVVHQW GDQV XGJMK QR (AR QEBLHDDGS GBEEVQ. H
FRUSD.W\VHI®) HW C[®EOBBA DJR QDYXW UDK\S RGK B IOIDFPRA ID O

FDUDFWpULVpH SBV OGHHSPHNOBRAMPHDN 'O /K]
IK[HW j OD OLPLWH SRVWpULH X UBD [G&H W MWUHULLRADRL H M W5 BHYS U HOVDY
W HU U LW R LHJAAKS RV L WR pW HBQXF p S K D GHHD YW IHCRVPUBMBIRD O G TR+ VRQW
JpQpUpV OHV QHXURQHV G RKDROLIKHIL THWYV VPR PRMERPLQH U J |
/TH[SUHVVQRQGBEY OD UpJLRQ R+ VH GpYHO RSSRIDW @aH DOYHHEL
SKPQRW\SH *$%BWUKBRRXIBO 3RWWHLD H[SULPp FKH] OTDGXOW
QHXURQHV(PDRW DO D

$VVRELPHREVH XYDIAIRQ®W GH QHRNRUBIQ v OIDW BDR V O 1K
$OWPDQ %D\HU HW DBLVRORHW HDW O D QD ODVHHE HBLVWULEXW
GYQHXUR Q&Y HW jGDFQMVO 1K\ S B B/ XORICEWP XN V R DO B RN UHHIQRWH V
BV QHXURQHWQpYWBYWFQPWQREW XQH DLUH GH GLVWUWUHXWLR
SPpULIRUTNHF FEBOH G H%QHQAMIQHNQ] SL & HW DI/'Wp R EMHILYTRMIL R Q
OHV GLIIpUHQFHV REVHUYpHV GDQV OD GLVWULEXWLRQ FRPSD
VRQW j UDSSURFKHU GHV GLIIpUHQFHV GDQV OD FKURQRORJLI
SDUDOOQOH DYHF G® NBEMW HXUHQ BHVWAIDIDW FULSWLRQ SRWHQW
QHXURJHQQqVH UHVSHFWLYH QJfHVW SDV HQFRUH IDLWH

/H FRIGMV]BEBH j 0XJJqUH LPSOLFLWHPHQW TXH GIDXWUHV L
FDUDFW® WIOV PHMFIXH CCMRPHPWH XUV QHXURFKLPLTXHV GDQV O
SRXU OHV LGHQWLILHU OHV WUDYDX[ FKH] OTHPEU\RQ VXU OD
SHXYHQW DLGHU j FRPEOHU G[H KGWW. FAOD LURWBOWHR® RXWLO
SHWLBRQ@X SRXU VRQ LPSOLFDWLRQ GDQYURDHGEHSKEQELRI
SUpPFLVPPHQW GHV QHXURQHV *$%$HUJLTXHV



/YH[SUHVVAR QG \G\WM DOWHUQpPH G D'®"W RMU P®H) W HID X(®XU\RQ QD
VWDGH FRUUH YV SRQGDQW Lj RIDICGK g 8SHWWH DOWHUQDQFH HVW
GHOT$51P GX PDYTXHXUWPH GH V\QWKEYXH ] GO BESUREP\W W W R Q
JLIXUH 2Q QH FRQQDLW SDV OfH[SUHVVLRQ RDH V $Ga$VFWH D W
FKHY GHUYHD G BIDQRSXVHD P B KL PRV UHQ WWIUXLHE XOM HHXQWE & M V
*$%$SHUJLTXHV HVW VLPLOOL UH | GPHI S WHNKY SR QY IGHBREXW \BW U
HW DO *RQ]JHOMHDO )LIXUH ( MWOWHUQDQFH G4$' GIIBQSUBGIN VL
/+$ FKH] OHV PDPPLIQUHV HVW LPSULPpH GDQV OD ]JRQH SpULY]I
HW HVW GRQF XQ FEXHDGIEY H/HRQWHILNPD QFH G4$ 'O R KDUH QY HR (
GD@WV GLYDQVROMSE XW UpWpP LQOEQHXURQHV H§SVROMWQW U qV
SUpVHQWY GDQV OD WQ@JERQWIUFXOIWUTEBQV OTDLDHI SRS W L
DQWpULRXDEWHFRKSGOH HQ GHX[ G RPIHBPHONLH URVWUDOH GH C
DQWpHWHERQF OH /+$ DQWQU LHWUV B[S DURMGWERSBRXOMXH GH G
H[SULPB'QWH/+$ WXEpUDO HWW' SRV/QMRH GRS WHQ DRIYBRLE. +
WHUPIDQMPJLRQ SRVWpPULHXUH Q@RPRBIEOXURQORYQ GREOMSFH PpPF
SUpPDPLOSBSPHNG QpJDWLYH

&HV GLYLVLRQV IRUPHQW GRQF *%QS8 RV KWW IRI@ VGLHY HAp J
VXVFHSWLEOHV GH FRUUHVSRQGUH j GHV HQWLWpV IRQFWLR
OYDQDO\WH FKH] OH UDW GH OD GLVWULEXWLRQ FR¥™SDUpH Gt
SRVLWt$V QX DWHUPHH WDQW OD FDUDFWpPULVDWLRQ GH GLYLV
GRPDLQHV &GKRPREWWRQRP S p+$ W HEW DXO QHXURQHV j 0&+ TXL
GHV SURSHREMLRYGDQV WRX\WPA WVEWHEQ M pDHIY PHpY+$SHX GH GRQ
HILVWHQW FRYQ FHUDRQWWUQqV SB YWY IUH XK VRQRGEPX P L GHQWLILY



200 pm

Y)LIXUH 3KRW R J U DBeKnDHA LIDVD XA/ W U D Q W O T HE[IS Q M VoS ® BBBiH F K H |
HW*@HGDQV OH /+$ FKH] O DGXOWH G DSUQqV &KRP

ITH[SUHVVQR @FIGH] OTHPEU\RQ | (K\EUulY@LOQNN SB@% LRRWXQRKLVWR H

FRPSDUDLVRQ DYHESO GH[GV FHOMMKL BRWEKD ODP XV ODWpUDO GX UD

UpJLRQOBRVLWLEY HYpBBMBEIDYHW OH /+$ FRQFRUGH DYHF OfDOWHU

JqQB[ FKH] OTHPE®SORY® ®D GLVWULEXWLRQ GHV QHXURQHV *$!

VWDGH >( HW ) S5RERUWNVIS\R @® | O PH [@LCHAY ORIB\SRWKD O
GH UDW j %$DUUH B pFKHOR

$17 UpJLRQ DQWpPHHRXW GH YLH HSRAB R @FD GUBPLRMRE X W\ L
*$' DFLGH JOXWDPLTXH GpFDUER[\ODVH 0&+0(&KRWPPREAFpH
00 QRVWIXPLOODLUPSRBGEBPOPDFLGH ULERQXFORISTYKB FRAHAW B $

32$ UpPJLRQ SUpPRSWLTXH 3267 UpJLRQ SRVWpULH



E /H/+&$PHW306H1

'DQV OfK\SRWKDODPXV SRVWpULHXU GHX{ BEDRA®DWIWPHLR
D pWp LEGH@GWRULILQH GX FRQFHSW GTK\SRWKDODPXV HW OD
GHVFULSWLRQ GH OD UpJLRQ SUpPDPLOODLUH HVW GXH j .ULH.
WH[WKB *XHIBR*XUGMLDQ'{DSUqQV OHV DWODV DFWXHOV XQ FH
FRQVWLWXHQW FHWWH UpJLRQ SUpPDPLOODLUH SDUPL OHVTX
GpMj pWp PHGIW/QRQ@H FDGUH GHV UpVHDX[ LPSOLTXDQW OHV C
IDXW \ DMRXWHU ®BWYLICRODXUMXBPLBERHY HQ QHXURQHV KLVWDP
SRVWpPULHXU GH OfK\SRWKDODPXV HW OH WRXWX VXSUDPDPLOC

&HV GHUQLQUHV DQQpHVY QRWUH pTXLSH VJHVW EHDXFRXS
GH OTK\SRWKDODPXV 3HX pWXGLpHL® VDFRWY \WD WRFWOIHVQH R
VHFWH XQpJDWLI SRVWpULHRUY IBXW +GHB RV W \WRQ DUHFR Q Q X
TXYj OD GLIVpDHQWWY WHMEpPUDOHYV GX /+$ FHWWH UpJLRQOC3UpPD
FRQWLHQW XQ FHUWDLQ QR PEWHGRH W RO B X3 LELGRY. SOl (BoHIY QF
&KRPHMMWVRQ %DUELBO 8QH GHVFULSWLRQ SOXV FRPSOqWH G
GDQVILONVHY HW DLQQLRTPD \GDRYVOHXSSOpPISQWDLUHYV Gt

'DQV OHV DQIQ®p DY DHWPWpKp OTH[LVWHQFH GDQV OH /+$ SR\
FHOOXODLUH DGMDFHQWH DX 671 TXL QH FRQWLHQ®IWOSPI GH Q
HW DX QR\DX SDA/OEKOHWKDDO 6DISWUDO 6DSHU &KH] GBH<UDW
'DQJ HW=KDQJ RQW LGHQWLILp HW QRPPp FH JURIXSH FH
OTH[SUHOVBEDPGGEH OD SUpSSMW DS KPNFIXQUVHKU GH DP& VDWW K\ N L ¢
GX SHSWEGWDOQPH 3=KDQJ &HWWH REVHUYDWLRQ DOH@WRWH p
HW: 6ZDQWRQ RI@WXGLp OHV SRAVMRRIHFVZDRYRA 36 7HWWD O XVWUp
GHSXLV GD/QWX®HW R Q 3D[LQRV :DWY¥BRV UpFHRPERW V
PDWpPULHO LVVX GO WSENKWFODWDRREYBEHYp TXH FHWWH FRQGHC
SURFKH GX SpGRQFXOH FpUpPEUDO FRUUHA$S RO GD\G DO X036V 1
UpJLRQV SRD/MN B WIXEXAIHIMON HGXp I+ R SRVWRUGIHKUGRUVORAPHQW !
LQFHEWIRVLWLYH HW O DBW p$D QId B by pPWPDGREIBPFDU OTDEVHQF
GH$' HW OTH[S BFDWWIRRQVGH DOHPHQW REVHUYpHV GDQV OHV QR
GRUYRIOVEBRPHWWRRDPLIXUH/IDQDO\WH GH OD S®IMDOERMPIGHRIQ C
FDOELD ®IXYWL SHUPLV GJLGHQWLILHU GIDXWUHV FRQGHQVDW|
UHWURXYH DLQVL CSHDDERE R FSIRRBIUANY DI RPVIYRFWX \D X\SRWKDODPL T
ODWYOWN DX QR\DX* JpPIDQLH'H OD PrPH ARQLGDKYYV OH WUDYDLC
&KRPHWW AQBWUH pTXLSH D LGHQWEILHRYL MR \BW FEQWUDO D>
TXL SUpVHQWH GH QRPEUHXVHV UHVVAHPEODQFHV KRGRORJLTX

a a



JLIXUHLVWULEXWLRQ G DFS$HLP HAFHO®ED GDQV OH /+$ SRK\E P B MHXRQ
DO

/JHV PDUTXDJHV GHVSEHL K \EHMSE WRWKQHY FRXSHY IURQWDOHY GH OfK\SR
UDW PRQWUHQW TXH OBDY X\HMDOXWH \G p§DWERIRQMB/NBERQEBQWHWDGDWQV O
DEVHQWHY GDQ L) Y+HIBEWPSE 9P BYRIWDFEA GLOMW DERQGDPPHQW H[SULF

3671 HW OHV QR\DX[ SUpPDPLOODLUHYVY YHQWUDO HW G|

FSG SpGRQFXOH FpUPEUDO '0+ QR\DX GRUVRPpPGLDQ I[ IRUQL]
SUpPDPLOGIMDUKH K\SRW KD O VKIEp3H @B @Y R UIDXO BU p P D P LXGHIQDAL U BIOG R U V D
3671 QR\DX SDUDVRXVWKDODPLTXH 671 QR\DX VRXYYWRKIDDD@ERYM D 9



JLIXUH3KRWRJUDSKLHVY HW VFKpPD LOOXVW WEDQW CODEHRERYMME L EDGA DRIQ G
GDQV OH /+$SP URVWHWOD@KRPHWWRQ

/D GLVWULEXW L REDG E V (POLTRIBIDIHWD O BX BpQH FWpV SDU LPPXQRKLVWRF]
/+$SPURVWUDO VXU GHV FRXSHV IURQW D OSHW B B W DFH @ WHY TXH \GR W k
SDUYDOEBEXRLOHPp\OHQOIBBDYMHW[OH 1* GHX[ VWUXFW X UH V(6 RQGHEMW pH V
QROX39 1* HW ORDUIXpVSHDY DODEXH 3GRA1 HW OH &E1 VRQ@\U EPLOYUEIXPN SDU
) /PRX&HVW PDUTXpH SDU XQ EOHX GHFWRRXWUBK QW HFRWOUJBpWH U |

&E1 QR\DX FOFGBLQSR@RQFXOH FpUpBESPDLUH KIBRYKDODPLTXH ODW

SUpPDPLOGMLUMDPEWXRWKDODPLTXH 1* QR\DX JpPXYQOQR\D¥ QR\DX

SUpPDPLYCHIDNRMIA QR\DX SDUDVRXVWKDONPOEXIPIS3EHES D QW LBHIXSKRIY Wp UL |

QR\DX SPpULYHQWULFXODLUH 671 QR\DX VRXVWKBEPDRRDRHO OMIGUH S
YOW WUDFWXV YHQWURODWpPUDO

a a



(Q 0 *RWR HWZDQVRQ RQW LGHQWRIMp FRKHRQOG HJWWD 5B XL
3+$/ GDQV O®HM HlIpUHQFHYRGWR F H6 DIROIVR@V RQW PLV HQ pYLGH
SURMHFWLRQV PDVVLYHV GDQV OH QR\DX VDOLYDLWHXWN GDC
LGHQWLIDHO CBD® BWFKHOYWRSOOHQ &HFKBWOWR TXBR3DRV OH
GX WUDFWXV 6eV&D IWRXSHM FHOOXODLUH HQYRLH pJDOHPHQW Gl
OH 3% HW DVFHQGDQWH VAGWMHFW BY R R U\QEKIBGIF PEAMD B &M O H
&($ OH )6 EMWDHGDSHU HBWD BBU ORBIW DO $OOHQ &HFKHW

*RWR 6ZDQVRIQXUH

JLIXUH6FKpPD GHVY FRQQH[LRQV D[RQDOHBVZBRVFEQPL G DS

%67UK QR\DX UKRPERWGH GX QR\DX GX OLW GH OD VWUL'H}
0O'P SDUWLH PpGLDQH GX QR\DX WKDODPLTXH PpGLRGRUVD!
VROLWDLUH 3% QR\DX SDUDEUDFKLDO 3671 QR\DX SD
SDUDYHQWULFXODLUH 55 DLUHUHpMpYRIDXPIS B O B LAX H) R\ X
61 VXEVWDQFH QRLUH 671 QR\DX VRXVWKI

/HV DIlp GHYFHQYGDQWHYV HW RO GI@N @ WW B SRGN3 A TIKIGIEPHLVR
WUDFHXU UpWURJUB®HFIFOXIRURJYREEDR)® GV DQWpURJIUBGHV Gl
&KRPHWW D@ &RPPH MW PRDVAPHQIHWMHFKHWWR FHWWH
UpJLRQ GX /+$ SRVWpPULHXU UHORLW GHV DIIpUHQFHV GX 3

a a



LQIUDOLRERAWXIEW GHV GRBBRRER@®WYH TXH HAHVGHNRAL j GLIIp
VWUXPWXHWWHYWX FLUFXLW GH ODHVX®XW BRQRQ { GHR B I KpGZrBBLRPOIA

6KH® DO &KRPHWWRY ,0 UHoRLW QRWDPPHEW ©XYVRRIHR/M
&*53 &DOFLWRGHD DOWEOKB 3RER®®H DO GX 3% &HV SURMHFWLTF
LPSOBTEPQV OH FRQWU{OH GH OfDSS pI\DLUN LYRHDOXOX EYTHIEMURXLQ
SRVWpPURPpPGLDQ GX WKDUBNMPE® HW OH &($

/HV UpVXOWDWYV IRQFWLRQQHO\&RIE PRQWWWH G QVXE HF B 8"\
IRUWHPHQW LPSOLTXpH GDQ\DO HFHENS BAPEHIMNRNOW pGIY V] DOL S bl QWY
&KRPHMWW®Q® (Q HIIHW OH FRPSOH[H 3671 &E1 UpSRQG SDU C
JRVQD QDWXUH KpGRQLTXH SDODWDEOH GH OfDOLPHQW LQJp
PWXGHV FRUURERUHQW FH VI Xk \VOH MW \HKHW O B DLHHQOMH RIPQ WRID
UHORLW GHYVj ®IDRINRMFBWENRRH/ OLp DR EHWREGE WP H O L e KIHQWI R €W
DO &HWWH UpJLR®GNVTKPKG\DLQV O TR UJID QL \BW G RMREAQBGRIP S |
OTLQJHMVEKRRE BqY XQH SKDWWHE D IDFWLYDWLR @ BSXPBIEMD HW G
PRWLYDWIRQLBEO SRXBRRIOERDVWHEIE DO

/HV SUHPLqQUHVY GRQQpHV DQWRRWRXHVZGB VRIQBAPOW BRHV C
OD ILIXUH VOUBQUHQWUWHQOH 3671 HW OH 671 DVVRFLp DX U
/| DEVHQFH G HfSUEBBQNVRQHGHS$ SRVWpPULHXU HW OH 671 UHQIRL
O\ERWKDODPXV SRVWpPULHXU 3DU DLOOHXUV OHQB/MUDFOBVWX
PDLQWHQDQW UHFRQQX FRPPH IDLVDQW SDUWLH GH O K\SRWK

F /H671 XQ QRXYHDX QR\DX K\SRWKDODPLTXH

/H 671 LGHQWLILp ;B¥*VRGOOHXHGXDORUY DSSHOp FRUSV GH /
DVVRFLp WKDURE XV pMGKRRWSRUp DX WKDODP X;VIAHLQy\W OB D BW P L
DWWHQ®UM GHVGPQQpPHYV HW O REVHUYDWLRQ $NVX$GWW®DC
PrPHV JRQHV GX QHXURpPSLWKpOLXP JHUPLQDWLI GRBQ®PQ®W QD

%D\HU SRXU DPRUFHUWRQ BWYL@LWDY H /j PEK\SRYVDDIOREER S X \
GH O H[SUHVVLRQ SDU FH QR\DX GH PDUTXHXUV FXXWGHYWHIRES |
OH IDFWHXU GHNWUBQQFULBMULRQW OHV REVHUYDWLRQV G $OW

3DUPIPDHVXHXUV H[SULPpV SDU OH 671 SHQGDQW OH GpYHO
3LW)LIXUH/ DEVHQFH G H[SUHVVLRQ GH LIBtHWE R H R{LPW W RQH GG
PDLV DIIHFWH DXVVL G DXWUHV VWUXFW RWHDWP POIF) V@ K\BRW K I
PDPLOODRUWWQDO 6NLGHPWRWDD :DIHMHDO ,0 HVW HQFRUH j QR
O HISUHBYMRPW FRQVHUYpH FKH] O D GPRBW D®X /MWW H PLUIXWRIL L
G H[SUHVVLRQ GIQJBREBG@DRUV O K\SRW KB@MPX VH [BRNAV I U R

a a



SDUWLFXOLQUHPHQW LQWH 6% H) BIDQVL FK BFHX D HOWAHOURR®XR Q L Q|
306G 30Y HW QR\DX[$PRFLO GDIQWHI H BB U\ROWRY \GRFLpH j FHOO!
1N[ HQ O DEVH®[FH RXUERQWWLWXHUPRD pFXIOXOWXUBH FHWWF
O K\SRWKDODPXV /D VLIJQLILFDWLRQ GH OD SRV LPADILROW BQD Q/\R
YDOLGpH DBVDGIDHY ,QVWLWXWH 6ZDQVRQ 3D[LQRYV
‘DWVRQ Q HVW SDV HQ@F RMHWFPBEHEGDQW VLIQDOHU OD SODF
GHV QR\DX[ GH OD EDVH QRWDPPHQW SDU OHV SURMHFWLRQ"
K\SHUG LYUOHAWPHD O  *HUIHQ %RORR GHSXLV OH SDOOLGXP YRI
QRXV DYRQV GpMj GpFULWH

JLIXUHB6FKpPD HW SKRWRJUDSKLHV GH FRRXS BRI JH P\E B ROBW ¢fYSULP D G
6NLGPRWHD O

/ HPSODFHPHQW G MBEFW\RIQHHVW V\PEROLVp B® EOKXPDXYW D H W B KYPORE \
VXSSULPp Q pWDQW &SDNVWH FHSYDILHWGFHFGH WUDoDJH D pWp UpDOLVpH
H[SULPHQW RX3QW[R®W 0HQGIp S H Q GHDXQXHF GOMIREISIFRVUSEWAYH ODF =
RBLWHUH QX®IFEHVSHFWUYEPEHHQWXLYUH OHV QHXURQHWBIHWEMVRQQDLU!
HPEU\RQW pWp IL[pV FRORIDPYDFRYA¥ REBAMIRHDYPBRE GHLRGLTXp HQ $ /!
JRQHQ SRLOWISOOWHWQWHQW OTK\SRWKDODPXV O®M p'WINOFRX SHVWUR XY
G K\SRW KDGOWMPRYVEWEHWRQV ( 3LOWUWRRAIDOpWp FRPSDUpPHBLUWHOOHYV G
FUH&t+ &HV FRXSHUHQW O DEVHQFH GH BPOOR®RY LSRDALKV GDHOW SR K S |
ODWpPpW MAIBMAUH QUODF= HW XQH D ER QGGHD BHF & OPGEH. \DJ S RFRDIFIMA/MWN j O D
PXWBQWHUH QXOO SUPVHQWHQW pJDOHPHQW DFWR M LSSIDINH DR QD FAD X H
PpGLDQH YYH@RWKBWHY XU OHVFSKRWRIXNDIFKIHHYXH FHY FHOOXOHV QH UH\
OLJQH PPORIDIQUWWLRQ GX 671 HW GHV QHXURQHV K\SRWKBOWPLTXHV H\
FUH QXOO &HV PXWDQWY SUpVHQWHQW GRQF GHV GpIDXWV GH OR

$T DTXHGXF F@DWEBUDYH QW WLUAM O B QGECHABHNKRISW BRAIVE R\D XMKRXODPLTXH
vy Y PYHQWULFXOH

a a



JLIXUH3KRWRJUDSKLHY GH FRXSHV FRURQDOHYV 3 WRIFP SKKBE O HEGB KM UDQV |
VLWX DSUqVH&P D&W

/HV FRXBBW SUpVHQWpPHY GH UR\OW UWRLOQ B Ojp ADXXG D B RAUKIRHMWBRIDGS IOLXH 3'6 7
00 QR\PRPLOODLUSB+PpGRDIX K\SRWKDODRBUTER\B R WRXWVVHKIDODPLTXH
680 QR\DX VXS U BRI GO OFK_RUBIO H



9 +\SRWKgVHV BYE RHBWDIMOGH QRWUH pWXGH

'fDSUQV6/ZDQVRQ LO H[LVWH XQ VFKpPD GfRUJDQANQWLRQ
OHTXHO VILQVqUH OJK\SRWKDODPXV &THVW QRWDPPHQW OH F
GHV UpVHDX[ GTRUJDQLVDWLRQ VL@PRDX]UGMHEGDEDGH 6 UE KV \T XS
FRQFIDWQH W UGV SHX GIpWXGHV L QW WWHINGMDOK BWIWH GEIRIQR Q pG
QA QWURGXFAW. B® TAPHE RQFRIPRIPOPMKIHT XHY HW RO PROUFKL
VRQW GH ERQQHV EDVHYV DSHWRHKN RGO GGH DPLRPW Y L & B W\ R
DQDWRRPWTMRDFWLRQQHOOH

/HV WUDYDX[ GH QRWUH pTXLSH DYHR QD8 SFRBRENMPRIPE H W XQHHX
L QI R U P DI IRGAK/R &YHWWRYQF 5L\HROW GO & URH Y HDWD

&KRPHMWNVRQ &HSHQGDQWH HQ®UHPOXpYLGHQFH TXH OHV
FH VIVWgPH QTHQ IRQW SIREXG® FPRIG |G fiL Q &P SWMPUD ® H W pD/LHIHK
SURVHIPEFXKY /D UDLVRQ HVWHQ@WH HOHOHSJURM ARV ROQW GIHV Q
GLIIXVHV GDQV WRXW OH FHUYHDX (OOHW HE@WMMPEOHDW\HQ
GX WURQF FpUpEUDO GRVQYRUIWHRWKER®PRHUH 701 KLVWDPI
VPURWRQLQHUJLTXH GX 5DSKp RXO®IRVDGUpPQHUJLTXH GX ORFX

(Q UHYDQFKH OH FRPSOH[H 3671 SUpVHQWH GHV FDUDFWpU
XQ QR\DX GRITXUHIRUPH XQ SHWLW FRPSOH[H QXFOpDLUH WUQqV
6D SRVLWLRQ DQDWRPLTXHCHWWW RGWIDEBQWLEX BIZQUHXL HVW
GHWR\DX[ GH OPDEDVHO SDUWDJH GHV FPRLURFAWpDY MR LOEKW \Q K
SUpPDPLOGBVWHWEHWBRQW XQH SDUWLH LQWpJUDQWH GHV UpV
PpGLDQ &RQWUDLUHPHQW DPRPSQBIHR QL jSO0YHQWH GHV FR
GLIIpPUHQFLpPHV QRQ GLIIXWUH TRRP SBIRHG B IDW GINQRLW UGHW X B H
FRPSOH[H QXFOpDLUH SHXW SDU FRQ@WpRGEH @G W3 H VE E)MEIR Q FPFF
DQDO\WHU OJRUJDQLVDWLRQ GX UpVHDX 0 XLV®/S R S UALRERSHD @\W Uy
(QILRHWWH VWUXFWXUH D IZHW HY REEpMHW FELHD B H XF B Y pWDX. QH V | F
XQ REMHFWLI RULJLQDO XWLOH j OD FRPGEHKMHIKYER Q IGHHOD PRY

30XV VSpFLIHVXREPNHERNY DY DGHAO VWERLQYW Q W V
$QDO\WHU HQ GpWDLO OH UpVHDX LPSOLTXDQW GHV QR\I
SDUWLEXO LFiRHPEM. &KX OLHQ DYHF GHY1B LHVH W STRAGMAERDDHH
QRWDPPE@WSXHVTXH GHV ONVHBYWWDWRYLMWHXFWXUHY VRQV
OLWWpUDWXUH P DQ \HS@A/XHQERIHQE O WU IRMDHQW pWDEOL
(WXGLHU OHV IRQFWLRQV GH FH FRPSOH[H 3671 &E1 GDQV



3RXU UpDOLVHU FHV REMHBWULHQERYV BBKREH RIDGD HE D C
FRQWLQXLWp GHV SUpFpGHQWYV WUDYDX[ HIIHFWXpV DX ODER
FRPSOH[H 3678 RERHHKWW FKH] FHWWH HVSqFH TXH OHV UpVH
SDUDOBHOMUBN DLO OD FROOHFWH GH GRQQpPHV VXUX8 @KW U H
UpJLRQV SpULIRUQLFDOH HW P D PLIDMMPHD VG RTIRES-RAHHI/G WILGDDAD
IRQW DSSHO j GHV WHFKQLTXHV FODMVILVXWYR®HGGIHWUREF G XV
DQWpURJUDGH HW UpWURJUDGH 3+$/ )* HW FKROHUD WR[LQH

/IHV WUDYDX[ G DQDWRPLH RQW HQVXLWH pWp FRPSOpWpV
OH UDW PDLV DXVVL FKH] OD VRXULV "XBHGHRWODBSBVRPKHY GRL
GX 3671 FKH] FHWWH HVSgFH RQW DORUV DXVVL pWp REWHQXH



 QWURGXFWLRQ



5(68/7%7




SpVXOWDWYV



, (WXGH QHXURFKLPLTXH HW KRGRORXIETX{H O5WL&K(
Qf HW

/ID SUHPLqQUH SDUWLH GH QRWUH WUDYDLO D FRQFHUQpP OfD
3671 &E1 HW O BRPEHGDNMOHHI HOXVLDRPMRWLTXH GHV PpWKRGHV
YRLHV QHUYHXYVH V¥ KRG MWV p WPpWAMNLE GIEINNHRAD V' L R Q W R BRKIRHMPWALIRTX H

GH WUDFHXUV FODVVLT XNV UpOWRRRINCHRPF3FWH Yp DAL WiHDF H )
LQWUPQDO IOXRUHVFHQW SH.U PIFWW QWP PREMFREWERQFD S W,

WHUPIQYDDYRQDOHY GHV QHXURQHV SHUPHW GH UHSpUHU OH\
GDQV OD UpJLRQ R* OJLQMHFWLRQ D pWp UpDOLVpH $ FRQWU
QHXUBRKMYHDX GX VISWMHK FGH IVQ G FFRBEEEVYIY WRXWH OHXU ORQJ
GpWDEDVGpWHFWLRQ VH IDLW SDU LPPXQRKLVWRFKLPLH HQIJ\I
SUpFLVHU QRV REVHUYDWLRQV DQDWRPLTXHV GHV DQDO\VH)\
SOXVLEAKKYVR S HEQWIGK\WH AW DOV \HV PpWKRGHY LPPXQRKLVWRI
HQ]\PDWLTXHV B UGHRABRI@IR[\GEHWHIOXRUHV F RQWHMWRXXOWLLSLO
GRQWS ORFPHP ®RQMWV GpFULWHY GDQV FKDFXQHSHYWLEWUB® HSU GRI
XWLOLVpPV SRXU QRV pWXGHV DLQVL TXH OHXUVSSEOQFDSDRQWV

J

(WXGH GHV FRQQH[LRQV HQRW 8 8BHJMD R BEJXXEOH. FHDNWV O R |
Qf

/JHV WUDYDX[ HIIHFWXYIRR® DDERVUDHVRRQAHUQDLHQW OfpW
GX /4P &HWWH JRQH QHXURFKLPLTXHPHQW HW F\WRDUFKLWH
FKH] OFRQMMWLHQW OH FRPSOH[H 36 QIR&HEIH pGXLSH DYDLW PRQV
FDXGDO LAQOSBIUWRY) GKVBEFEIL HVW OD FLEOH VSpFLILTXH GH
LQWHQVHV SURYHQDQW GX 3% &HV SURMHFWLRQV DYDLHC
QIDYDLHQW SDV pWp LGHQWLILpHV DY KRR FSRHWEVE®Q 'DQV
OH FRPSOH[H 3671 IGEHQBREBPW PWPLEOH H[FOXVLYH GH OfLC
OH /+$ GHSXLRWWHI $%BXLSH D HQVXLWH FRQIRWMRp HOMV R BZDQWI
FRQFHUQDIQWHQHRMVHGHVFHQG D G\W B X LARADIEOFB[FIE.E D ORWHR/
6ZDQVRQ JUKFBHV LQMHFVELRKGH G 8 WD \I LEOSCKHRPUHWA/ WY RO
RQW DXVVIO BRMRWHE[MIp&EL FRPPH XQH VRXUFH VSpPFLILTXH GH
/+$ SRVWEDIQW & (SHY QHXURQHYV PDUTXp V+F8W \H L)® NEHDRIWVL R Q
GDQV OHRRBPHPLHQW GHX[EFIR PEHERDWHWRORQGDQW MRRESOR[HWLq
3671 &EGPOLPLWpPHY SDU OHV SURMHG@H R GW EPEH GW SWULY YD [3

a a



SpVXOWDWYV

SRLQWDLHQW YH EV GLHM FRQRE QHRMVHV L 6 RMHSBIBIFA HEW U AHO H
TXL pWDLW HQ DFFRUG DYHF GH Q RFREQLAHOBHNVOBYS Q § PHFINGHHKIBID

BULFH 2WWHU YV HHWO SOHHQ@HERI DO *UDW DO *RQ]DOHV
&KHVVHOHW SHWURYLFK W QOVCR Q7 VX ARUWRA U 2 B\ V
DO 6KLHWVIXO 1HXY DO &KRPHWWHRQ &HSHQGDQW LEBRVY LQIF

LPSRUWDQWHY FRQFRRPRGIPM GEISCGDEN GKV FLUFXLWYV GHSXL\
HQFRORHWDPPHIPRG L | I p U B QWHADR GWSW HWUD WEKWY LV SDU OHXU SL
UHVSH¥FWHBHNH\WRPSOH[H

/HV WUDYDX[ DYNWRFELBOWLBR Qf GH FHWPMXCWDRL\Y FHR GH
GIDXWUHV LQMHFWLRQV GH WUDF®DXQV LUFWH RS KD & K HFHNDICR,
DQWpURJUDGH 3+$/ GDQV OfDP\JGDOH &HWWH pWXGH DQDWRF
GpWDLO OH YV SR MHPXMVRQ@N S D TCHPEG JIEEMD$L B R VW pRID HWX D X V V L
GH PHWWUH HQ pY LGAH QpRHGGIFLXISAVGNMM BRRW NV Up TXH OH 3671 HW
UHORLYHQW UHVSHFWLYHPHQW GHV STURMHFE I/Q RIQ V LG & H$ B XH O
O DP\JGM®H W U DOHYIR L HOV @K V DOBINMMY M/ U D CPH EG BIQWUDM HW G R
HVW IRUPp GIDOPQHWVRAIM &($ TXL LQQBIRNDKQS\D B R & HBMRHHFW C
/+$SI[DYDQW GJLQQHUYHU DERQGDPPHQW OH 3671 4XDQW D)
GLIIpUHQFLp QRPPp OK\WR\ KNG D PRAPXAYERIW ¥ R D KW TRAL MV W
GLVWLQFW GX YOW &H WUDFWXV DFKHPLQH O HBX L&Y KR H WD @/H R
VWUXFWXUHV WpOHQFpPpSKDOLTXHV WHOOHV TXH OH )6 HW VH
FLEOH GX YOW &HV GHX[ WQHBFYWRLAH GO W HH \R OYl O(EXVI R @ FODOYY. RA)
UDQDO\VH GpWDLOOpPH GHV SURMHFWLRQV FRXKSXOLHH q 1@F \G G\D\O
FRQYHUJHQWH GHV SURMHFWLRQV &*5B DHVE LGBHE Y H[BIUGIVY E R @D
&($PHW OH %0$D FRPPH VRXUFH\GBQNI (W HOF ISR \P\D MUHDOLBHN 3 D
LGHQWIRPE®6{H &E1 FRPPH OD FLEOH PDMHXUH GHV SURMHFW|L

&HV WUDYDXFNRX@FHBOMWHVWLRQV FRQRQUITEERQWR D FRYLOHH
GDQV OHV DUWLFOHV VXLYDQWV
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$QDO\YHRPBKI F KAWDEDRING (BXEOLFDWLRQ Qf

/H&($ LPSOLTXp GDQV GH QRPEUHXVHV IRQFWLRQV HQ UHO
HW OHV DGGLFWLRQV HVW XQH LPSRUWDQWH VRXUFH GH SUR
'DQV QRWUH SUpPFpGHQW WUDYDLO GOHfF R PSSUB-SHLF &VERROQW pGMh O
DQDO\VpHV DY KD D BN BRIGHQGEHQWDLQHWRARYHVVEVWDLHC
FRQFHUQDQW OHV OLPLWHV GHVSOUI PR G GHEFKERIDDMH \O RX) LS
FHUWSURMHWMFWLRQV GDQV OTK\SRWK D O DPPHU J(HQ M |8 RVU VITOH OT |
FRUUQRRIENVHUY DW L RGHW DD R@ME X USH$ FRPPH GpILQLW GDQ\
6ZDQVRQ 3D[LQRV :DWURQVLTXHPHQW GLYL\DL B XQ@H S
SDUWLH PpGLDQH HW XQH SDUWLH O D W MURDXCNFRODUHNY HIRJFRQ@WY [Gopl H
&HWWH FRPSOH][XW P&W RBBRRMWXBFHWSDU OHV pWXGHV QHXURFI
OD SDUWLH ODW p &D 9 WANO®D W URLLWAKRIQDMY . LHPW DO

'DQ@WXBHVDQW O REMH® 5 i VOp IREWHROR TXTDSUQV LQMHF\
WXEpUDOH DQW ®UHL HO$SHHE XQH$URQHY PDUTXpV IRUPDLHQW XQI
GDQV OH &($ FKH] OH UDW &H JURXSH ToH DOHDUWAR Q @ V/VHLMDIDHW HG
OF'RQDOG HQ VR B VO EDW HR® \0 K'IRQDRGR J L TDGHW YWI DL Q VL
XQIDUWLH LQWHUPpPGLDDOQNW GM UM BDIITXHX UV QH X WREIOIHPL T X
GH FDUDFWpULVHU FH JURXSH FHOOXODLUH DR QWD OHFKB Y
HQJOREpPH G DRDW \DHNAQIO DL GH F H)Q8M BQWHI QWL q$ H0GFHREMD Q 8\ D X
DYDLW RRQPDWIFOMEL QSHFIHLKKHOH DG MY WX Q JX HGEN YWERR\G U H V
&($ OF'RQDOG &HIURXSH FIFOOEKODBYIEMWL]I HVW pJDOHPHQW LQW
SDU GHV S WRWRIWVMIHR & VGURAPOVKLRQN QRRGpUp® B R IBWIUFRO L E
&5+ HW IDLEOHPHQW SDU &*53 $X QLYDB\W®RGHEURHN FWRQRGIYL B
SUpPVHQWIHPUICOMY HFHO XL GX &($P &HSHQGDQW FRQFHUQDQW
FRQWUDLUHPHQW DX &($P HVW GpSsPDULYXHEMW ORXFLE @ B GHU S |
OD SDUWLH SRVWpPULHXUH GH O D GUSH P DD @ Ry® DULWNHB IBSBRNEDRMD G ¢
GDQV OD UpJLRQ CBY pELRIZQEHFO®W QHXURQHY UpWURJUDGHPHQ'
DQWpPULHXUH HW P p GQLIR HURX KK$OHIRWPGIDLUH PRLQV GLVWLQF
FKH] O&HWDMHQHI %0 BBBQBED OE LKW L\ORQW ORF BDUWILHV PGBQ B QHD !
JRQHH[S U L P BQ\R WP Q HGNHIOBWAY HSRVLWLYH GX &($0 /H PDUTXDJH
VIpWHQG VXU XQHH EWQDEHGRDY ROISER GWER O®DQW GDQV OH
VRXOLJQ®IQW UG UHIDQLVDWLRQ FKH] OD VRXULV FRPSDUpH DX

(Q FROQFODHAMRBRQQpHV GH ¥ RWFHWH\D G V'V Y B RAD\REH GH\E @ H V
RQW GRQF pWp FRPSOpWpHV SDWF DJE Q@GN H T H GO /HBUVHNFU L E X
GIDXWUHV WHONX A X H V& *BBLHWH "MRQW H[SULPpV TXH SYBV GHV
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SDUWLHVHFBWVXDWhRUDOH GX &($ QH VRQW SDV KRPRJqQHV FRP
GX &($0 QRPPpH &($L 3D UGLIFXDHEQE PEHH) W DENX. HSD U VHYV SURN
/+$SI[ HW VRQ PDUEXQGRQH QTIDYDLW MDPDRXULWp GRXULIND @
GLIIpUHQFH\G HEWSdF FMVWDQW GDQV OJRUJDQLVDWLRQ TXH C
IRUPH QpDQPRLQV XQH FRQGHQVDWLRQ RHODXDYRLUMN 3 PRYW U
&($ ELHQ TXH WUqVUNXREXNXLPH KYW pXRKE \QM AHHA WIRLRYHVR § S B W [G
GLIIpUHQWHYV SDUWLHV VRQW HQFRUH DVVH] IORXHV HW PDO F
HQFRUH GHV LGDMHWMWROBH RQY GpOLPLWDW LR QQBIF RRUHODHOE & ®
SDV HQWLqQUHPHQW j VRQ LQQHUYDWLRQ &*53 'H OD PrPH PD
XQLIRUPPpPHQW GDQV O TKDSRWKDODWPDWLRBOKR@XY DQWpULHXL
G LOMHRWUR@GHXU DQWpPpURJUDGH FRPPH OH 3+$/
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$QDO\WH GpWDLOOpH GHE @R MHFNEIOR GV VBIXR&( R f

/TDUWLFOH VXLYDQW D pWp pFULW JURDWXHWM GyXBWUB®DIR
1HXURSKDUBDRROAIKMRSBFKXEQV GRWBHqUH S X B ODPRI@M RO
TXH OHV D[RQHV GX &($P HPSUXQWHQW G HX[ G\RIDADFOWINWG KIQ pY
DYHF XQH LQQHUYDWLRQ Gotb URIMHRIQ ¥ XSLp Q Iff pRAUBDLLVE S VW R X M R X
GDQV OD OLWWpUDWXUH &H WUDYDLO D HQVXLWH PHQp j OTD
HW j OTLGHQWLILFDWLRQ G/RXUFIH FARIFLRH S U Y Q AeARINERNOUF H W W

D DWWHVWDQW GTXQH RUJDQLVDWLRQ FRPSQIQ[H IGHWN SUR
VHPEHOH GHVY DVSHFWV LPSRUWDQWY GHV FRQQH[LRQV DYHF O
PWXGLp QpFHVVLWHQW HQFRWH GWHM L QN¢HBHNR\GEEMRIQ\D H D QN W
GX /+$S9pPU OHV ILEUHVPGHWXOWDR KNS (X pDQVVPH /+$ @/ XEpUD
GLVWULEXWLRQ ®pW D FRRE]ISB B8 HXH R Q& HWF /WG LVWULEXWLF
GH FHV Qp\XEVGMYUp BWSHHAH WHIQOH WHDYHUH SHUWLQHQWH ST
VRXG\LYLVLRQV VXU OD EDVH'GB KRH HSTDQDARIKE FULW+DKQ
6ZDQVRQ 612D QVRQHV D[RQHV TXL FRQYHUJHQW GDQV OH
ODWPpPUDOHV GX /+$ GHSXLYDWHGR W QBN BIH@WY VGHIYWpULHX Ut
3DU H[HPSOH OD SDUWLH DQWPpULHXUH GX &($P SURDIHWWH G
GRUVBIO®IY GpJLRQ GRMSTOMW @D QVSUR6T4$ /SSSVWH SOXV GHV
QHXURQHV UpWURJDBG#WP H QW HFDWLTR@ \OR QW) Q B Q Y p@ HS B&J7 DH V
3+$/ SRVLWLIV LVVXYHEHSORDPHEWDRABY LVVXHV GX &($P HW G
GLIIpUHQWHYV GLYQDLBRM EQD IRY QL F DO IBXW H9RMHW D SDUW I
SRVWpPULHXUH GX & ($FL ESIHLO B H +& (@ H SWV W p &IHH WU DHVDLGHY RH X W
SHHMVWUH GH FRPPHQFHU OYDQDO\VH ILQRIXGH RLFREWUYO KL &
DVVRFLpW SHI X\VBHVTIRIQBWYRBQW j GpPWHUPLQHU
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., (WXGH DQDWRPLTXH HMWVIHRIDFWR K Q QTMHD™AHV GXT, 1 |
HWF®RS BH[HL &E1 3XEOLFDWLRQ Qf

'DQV OD OLJQH GLUHFWULFH GX WUDYDLO PHQp DX ODERU
FRPSGHBFH &E1 HW DS U @MV DONDIDR)WHUBBEBRK R P H AWHED GDQV
OH 367KIHJH UBWW QHXURQHV RQW pWp UHWURKLY Y, GHINQ G DOV S D
XQH SDUWLH GX *BROUANM H XY WS DIXYUqV LQMHFWLRQ GH )* GD(
QHXURQHV )* UpWURJUDGHPHQW PDUTXpV GIDQYp O HFB FRSDHN H
&*53 SURYHQD @W VG X URMHFGH RO &458 PrPHV IURQWLQUHV TXI|
GHVFHQGDQWHV&GW S RIY\D 00 REGIREIMISIROVWHU OJRUJIJDQLVDWLR
HQW,UIB ®H &($ HW BIEXBWGM FRPSUHQGUH VL FHWWH RUJDQLVDW
OH FDGUH SOXV JOREDO GH OJRUJDQLVDWLRQ GHV OLHQV DQD)
HWXL RQGRMEPMDY OTLQWURGXFWHR QL GM HFNY BRW B LGRI) W LbDVFH
UpDOGDIHWE @ ILQ GIDQDO\WHU OGD @V DOM DWW \ 5G-D/O HFERRBVD XIHHG D ¢
3671 &E1 1RV GRQQPHV LQGLTXHQW TXH OHV S URMHRNHROW C
PDQLqQUH WRSRJUDSKLTXHRHQYWS R UWLGIW [SHX Gl Bl p ED@WH OHH D ¢
FRPSOH[H 3671+&8R 8 FHUWDLQ QRPEUH GJREVHUYDWLRQV DP
GIXQH VLPLOLWXGH GDQV OTRUJDQLVRDWLURG GHVOBYERIANKHPU
SDOOLGXPHMWFBDIOHV LPSOLARPRW@IGHH &KES HW OH

(Q SOXV GHV DVSHFWV SXUHPHQW DQDWRFRJWHPW IS HQWRF
DILQ GILGHQWLILHU GHV U{\DK \F BROXV/HYIS BrlH Y BEHVP DYV RV LGR Q
FRQFHOGPWWGH GHV FRRPCHRBRHD \& BRIIMR Q W UIpOYW DVVRFLp | G
VWUXFWXUHV OLpHV DX FLUFXLW GH O DG HX® WIR/E RRRIG MBHR QT K p

(Q SUHPLgQUH H[SORUDWLRQ DILQ GH FRPSKRIRHCANY ROBIV |1

DYDIWHQ@WLVp GHV H[SWU BEGRRIGLYENSIIHVVLRQ GRIVO®DRWR W |
FHWWH UpJLRQ j OD VXLWH GTH[SpULHQFHYLGIHYWLR QGHH|[SA]
KDELWQXRXWHLWXUH VWD Q& & USD G B WOIDEEIRIR DWDIRMIERGH V Up VX OWD)
RQW PLV HQ pYLGHQFH XQH IRUWRV Ig9\B OHHV F R R © OGIHHOD6 BU RWD |
UDBUQQIHVWLRQ GIXQ DOLPHRRW | W DMBHIGIFIV KR Q RENLXIXH QR X U L
FRQGXLW pJDOHPHQW j XQH DFWLYDWLRQ GH FH FRPSOH[H VX
UpSpWPHPBOLPRIRWPHWW RE W UDYIMLBIRM F pW IS BRXWHAKHY S p U LH G
FRPSOpPHQWDLUHV DILQ GH PLHX[ FRPSUHQGUH OPRVLGQDIN.FD
FH FRPSSMEUHRWRFROH GH YFRRIR/BNFBEQWHVRD XWLRQ GJDOFRRO |
(Q DQDO\VOOQKPIGRW DPFREWDIVYWp REVHUYp XQH IRUWH DF\
3671 &E1 DSUgV XQH DOFRROLVDWLRQ LPSRUWDQWH GH QRV D
XQ PDODLVH OfTK\SRWK§RR S\ORERLQE DD THRMUWD LOH G\ QM GRS/O

a a
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FRPSRUWHPHQWY GH PDODGLH D GRQF pWp WHVWpH 'HV LQMH
/36 PLPDQW XQ PDODLVH GH W\SH YLVFpUDO RX GH FLVSODYV
RQW pWp UpDOIPRABGBEAHEDE BRVXLWH pWp WHVWp GDQV OH F
GIXQH VROXWLRQ KpGRQLTXH VXFUpHSR W H\DW FOIBQFRRQ @XM HID
SOMAHQ GH PHVXUHU OH SURILO GH FRQVRPPDWLRQ €@ DD VR
IQ GAKD THIS p UL P H @W B WDLQRLGP D YD[ QRIY W W B VU BRWXE) OHV H[SpULF
DOF RIRKD ODQRMWDPB8MN QM QIDOHPHQW YO V8 WO SMp IXVLRQ GH |
SUpYLVGRY GEHH S URRW IVXHE VEUD/GIFBREHW GLVVHFWLRQ FRQJpODWL
FHUYHDX[ GHV LPPXQRKLVWRFKLPLHV RQW pWp UpDOLVpHV H\
F)RY pWp DQDO\VpH

$ILQ GILQYHVWLJXHU SOXV DPS DG RRNDW VD I WY E B G A8 pFHFRE
VXUP@BqOH WBRXGHWQLHU SHUPHWWDQW OfDFFqV DX[ WHFKQL'
JpQPWLTXH HW GTDFWLY DWIQRHX IDRHYVIDEL W.ICR G H3 PIDS &S M P DWWIHR R Q
GHAMRXULV JpQpWLTXHPHQW PRGLILpHVHEPBK\FRRBDILQBRINM USTH V
7$& &UH RQW pWp7HIPSPEWYRQ $D E/REMPSROFE[HL & EH[SULPDQW
PDMRULWDVUXEAMBRFEVIDILVVDLW GX PRGGOH OH SOXV DSSURS
QR\D&HV VRXULV RQW pWp PLVHV H® QWBSHRGHKFVEER B QEX \& 6%
O $OLPHQ WDMRIGRWQUH DQLPDOHULH QTpWDQW | FHYWGE\PHV B QR TX Hi
IpPYULHU j MXLQ MYDL DSSULV j LQMHFWHU GHV YLUXV WUTL
7$& &UH DYHF OJDLGH GX 'U )UpGpPULTXH 'DWLFKH HW GX 'U -HD
GHV GRVVLHUVG & B XGHRRELY BWHE®R LIRRG OHV PXULQV 2*0 &UH HW
$$9 GDQV QRV ORFDX[ DLQVL TXH OD VRXPLVVLRQ GH QRWUHF
&H QTHVW TX) GEXLQRBHDQQpH GH WKqVH TXH OfDXWRULVDW
HV PRGGOHV VRXULV D pWp GpOLYUpH $SUQV DREW WDILHPH Q)
WHEKQLTXH GILQMHEWLRQ GH YLUXV $$9 D FRPPHQFp j rWUH |
ODERUDWRLUH OfDFTXLVLWLR Q' H\HH® 5WM I A 8 Q/LRTX K[ Q. XWH. YH & \'
'"HVLIJQHU TUXXJIWVW EDVpH VXU OJH[SUHVVLRQ GH UpFHSWHXUV
&UH DFWLYpV SDU XQH GURJIXHRGIE W\@WXqV§V OB BQ@E XS IGIHH F
DQQpH GH WKgqVH GHV VPpULHV GILQMHFWLRQV VXU FHV VRXU|
HITHW pWDLW VRXKOHWIHDIHNG \R EYM BE W L RRRP 8/a8Hj [V OSREFID O L V p
&H GHUR pWDQW GH WUgV SHWLWH WDLOOH LQMHFWHU XQ WU
GIpYLWHU WRXWH OpVLRQ HW WRXWH GLIIXVLRQ GX YLUXV DX
DFWLYDWHXUV HW LQKLELWHXUP RRWK BRI FLRQN RSKRQIPWHLHT
PLFURSLSHWWBY AWV P WIKREDHD BMHXRGHVFHQW WUDGXLVDQ
QIDYDLW pWp REWHQX 30XVLHXUV WHQWDWLYHV RQW pWp H
SUHVVLR@ J>0Q® PERURSRPSH HW HQ DXJPHQWDQW OH YROXPH

a a



WUQqV DOpDWRLUHV HW OH SRXU&H QQVB \BW o3 REEpXH/ON.DWHL R @ V H
VXFFHVXRHWWDLQHV GpIDLOODQFHV GH LR VHWWGER HO IR § MgHFW
WHEKQLTXH RI@WJI pi@iUQ B X rif@UHIISRL QM HVpWp UHPDUTXp TXH
LOQMHFWp j FKDTXH IRLV HW TXH PrPH VL OH YLUXV SDUYHQDL\
DEVROXPHQWXBBWG®GHRWR.TXH /D SUHVVLRQ LQWUDFpUpPEUDOH

VRXYHQW OfpMHFWLRGHG XY MUPRY GH © D SSLFEEQIFVPWAp IDLW OTDF
QDQRjLID SODFH GHV PLFURSLSHWWRM HPLFHRISR P SHVE R X U pOy
GHV $$9 '5($" $SUQV LQMIBOWBRM2G&KNO YFURZKHWBDQV XQH VpUL
GH VRXUL&URAM$&/XLYLH GH O LQMHFWLRQVIHQ WU YBpEWRJ XBI®H
UpFHSMWHXEKWHXUVGRUHQWY WHVWY FRPSRUWHPHQWDX[ RQW

PDQXVEXSOH P HEDMIED JH V HMLQ GH WHVWHU OH U{OH GX FR
1RV SUHPLHUV UpVXOWDWYVY DWWHVWDQWFR& A SQaH[BIMEEIW RRW E L
PWp RE¥RDHQX 'fDXWUHV VpULHV GILQMHFWLRQV RQW HQVXLW]
GRQQpPHV 'HV LOQMHFWLRQV LRQWRSKRUpPWLTXHV GH YLUXV $9
FODVVLTXHV &WE UHWURBDDHEW QWM HWP*HRBMWXpHY HQ SDUI
7$& &UH PDLV RUHHWZEB4ILQ GH SRXUVXLYUH HW FRPSOpWHU
UpVHDX GDQV OHTXHO HVAX WPHXOLAXHQ@M FORP BIGIFKIQLTXH G LQ
DYHF GHNVWSVHV HQ YHUUH GHV $99 WU B o@D H IGPRIQIQH FIBH TERIQ D
IDLW FKH] ORDJDVWKDGHV FPROWLSOHV HW GRV D QD OAXIHWVHGE HVDGS
WHVWVY FRPSRUWHPHQWDRDRQ W RRWWL SO WPHORVWYV LFL
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The insular cortexcentral amygdalgparasubthalamic nucleus network maps onto a basal
ganglia like organization and mediates cognitive and interoceptive gating of feeding behavior

Marie Barbier Sandrine Chometton, Arnaudirat, Carole Migueflfonsi, Yvan Peterschmitt,
Frédérique Datiche, Jean Gascuel, Dominigue Fellmann, Véronique CoizetyRésiRisold

Abstract

Anterograde tract tracing from the insular cortex labels a pathway tgp#rasubthalamic nucleus in the
caudal lateral hypothalamus that runs parallel to the canonical hyperdirect pathway from the isocortex
to the subthalamic nucleus. Besides, an indirect pathway with a relay in the lateral central amygdala and
then medial pars of the central amygdala or the caudal substantia innominata was also observed that is
similar in its structure to the classical indirect pathway of the basal ganglia. Finally, physiological and
behavioral experiments illustrated PSdspendent responsea gating feeding behavior homologous to

the motor No Go response of the adjacent STN. Tk pth anatomical characterization of such modular
networks connected by parallel pathways opens the way to formally identify a basic holistic plan in the
hodologtal organization of the forebrain highly relevant for many homeostatic functions (motor, feeding

behaviors...).
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Developmental, neurochemical and cytoarchitectural evidence shows that the central nucleus of the
amygdala (CEA) is mostly striatal inuratand therefore can be seen as a part of the basal gafigl2)

The classical basal ganglia network includes cortical afferents, direct/indirect pathways from the striatum
and pallidum onto the substantia nigra (SN) and the subthalamic nucleus (§™Y)This network is
completed by an hyperdirect pathway from the cortex onto STN. The CEA projects into the SN but it has
no ties with the STKB-10) and classical basal ganglia pathways are not recognized for this nucleus. It is
however bidirectionaly connected with the parasubthalamic nucleus (PSTN) in the caudal lateral
hypothalamic areg11, 12) and both the CEA and PSTN are connected with the insular cortex (INS). In
the present work, we took into consideration the anatomical vicinity of the R@ifiNhe STN to analyze

the network connecting the INS, the CEA and the PSTN in the rodent. We observed that the structural
organization of this network is strikingly reminiscent of the canonical hyperdirect and indirect pathways.
We also illustrate fundbnal PSTMependent electrophysiological and behavioral responses homologous

to those of the adjacent STN.

In order to determine the anatomical organization of connections from the INS into the PSTN,
anterograde Phaseolus vulgariseucoagglutinin, PHABNd retrograde (Fluorogold, FG) tract tracers
were respectively injected in the former and latter structures of adult male rats (see fig. S1 for the
methods and S2, S3 for the parceling of the PSTN and INS regions as well as injection sites inhike INS). T
retrograde labeling from the PSTN distributed throughout the amgosterior INS with the agranular
insular dorsal (Ald) and posterior (Alp) areas being the most intensely labeled (Eig.AAAL injections
targeted the whole INS and neighboring isdccal areas (Fig. 1E; fig. S3). The projections from the
isocortex to the STN form the well describdeasal gangliehyperdirect pathway (Fig. 1G). Likewise, INS,
rather than targeting the STN, topographically innervated the adjacent PSTN/Calbindin SN{{ZheN)

and a region encompassing the CbN and the Parvafox nucleus (figfid. 54) featuring a neranonical

hyperdirect pathway.

To characterize the putative equivalent of an indirect pathway, description of the topographic
organization of the pr@ctions from the cortex to the STN, PSTN/CbN has been completed with mapping

of the corresponding corticstriatal projections. Whereas the motor (MO) and somatosensory (SS)
cortices innervated specific lateral and dorsal sectors of the STRd (CPU)gétitaentral components

of the CPU, including the amygdalostriatal transition area (ASt). INS also innervated the ventral striatum
(STRv) including the nucleus accumbens (ACB) and, from the Alv and Alp, the olfactory tubercle (Fig. 2A,
fig. S5). From mo$NS injection sites, the innervation of the ASt extended into the CEA. This was evident
for the gustatory (GU) and visceral (VISC) projections that innervated the capsular part of the CEA (Fig.
2B, C; fig. S5 and S6) and this input was exclusively pdoydaxons exiting the innervation field in the



ASt. From the anterior part of GU, axons also abundantly innervated the lateral domain of the CEAI.

Finally, the CEAI as a whole was abundantly innervated by the caudal Ald and the Alp.

The CEA is bidirectially connected with the PSTN through its medial division while the CEAc and CEAI
send sparse inputs to this nucle(f2) but innervate the substantia nigrgs-10). To determine if CEAc

and CEAI could indirectly target the PSTN, we combined PHAL injeatmtite lateral calcitonirgene

related peptide (CGR{AEh regions of the CEA with FG injections into the PSTN (Fig. &P S7). The
distribution of PHAL axons matched that of the FG cells in the CEAm. However, we observed that the
caudal substantinnominata (Sl) contained a denser innervation by PHAL axons as well as abundant FG
labeled cells. Apotomassisted optical slicing and 3D reconstructions identified many boutons in close
contact with FGontaining cells, showing that lateral CEA divisitamget cells in the CEAm and the
caudal S| adjacent to the globus pallidus, tinaurn innervate the PSTN (Fig. 2F, fig. S7).

Therefore, anatomy data point to topological homologies between the networks involving the STN or the
PSTN.In vivo electrophys$ological recordings in both nuclei were also performed demonstrating
physiological similarities (fig. S8). In fact, PSTN neurons had a significant lower spontaneous firing, but
both STN and PSTN exhibited the same pattern of activity and neurons inthattures also similarly

responded to a peripheric noxious stimulus (footshock).

We further sought to functionally better characterize the PSTN. The only information to dateos ¢
responses related to palatable food ingestion and sat{éty, 1315). Qwing to its intense CGRP inputs

from the parabrachial neurons that also innervate the CEAc and CEAI, we hypothesized the PSTN could
be involved in sickness induced anorexia, in line with its reactivity to peripheral aversive garthiz

CEA is involveth emotional processing and reinforcing/rewarding properties of palatable food and
drugs, its deregulation is often associated with meadd substancaise disorderg16-22). Besides, INS

and CEA are involved in neophofmiauced prevention of feedin(R3, 24) Therefore, we evaluated the
influence of the PSTN/CbN in experiments (i) where feeding is prevented by neophobia, bacterial
endotoxin lipopolysaccharide (LP8) anticancer chemotherapy drug cisplatin, and (ii) after alcoholic

intoxication.

Firstly, rats exposed to a novel sucrose (20% v/v) solution consumed less but displayed a greater number
of c¢-Fos expressing neurons in the PSTN (but not in the CbN) than shedwsgated counterparts (Fig.

3A, B and fig. S9). Secondly, intraperitoneal igectif LPS (5mg/kg) or cisplatin (6mg/kg) also triggered
increases of €-0s responses in the PSTN and the CbN (Fig. 3C, D; fig. S10). Thirdly, rats were habituated
to drink either an ethanol (15% v/v) solution or a bitter solution (0,3 mM quinine) instéadter (Fig.

3EG,; fig. S11). Ingestion of large quantities of the alcoholic solution, but not of large quantities of the
quinine solution paralleled the increased~os immunoreactivity in the PSTN and CbN. Additionally, the

alcohol blood level directlgorrelated with eFos expression in the CbN (Fig. 3H). Whereas these data
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support the involvement of the PSTN/CbN in response to alcoholic intoxication, the quinine experiment

suggests that-€os expression is independent of ingested volumes (fig. S11).

Therefore, the PSTN/CbN is involved in the modulation of consummatory behavior depending on
cognitive (novelty) and interoceptive (sickness or food intoxication) signals. To confirm and extend this
observation we further manipulated the PSTN using pharmeetic tools in mice. The combination of
results from a pilot study using viral tract tracing in mice with resources from the Allen Brain Institute
data basg25)provided convincing evidence that the PSTN in mice shares many features of the rat PSTN,
espeially with respect to the connections with the INS and CEAm/SI (fig. S12). Ultimately, prominent
substance P transcripts expression in the PSTN pointed toward thedi@@iouse line (expressing the
Crerecombinase under the control of the substance Peprnomoter) as a relevant model to achieve

this goal (fig. S12).

Designer receptors exclusively activated by designer drugs (DREADD) experiments were conducted with
pPAAVAhSyRDIChM4D(GiimCherry recombinant viral vector bilaterally injected in the PSTTNAC1

Cre mice (Fig. ). Remarkably, whereas clozapiNeoxide (CNGinduced inhibition of substance-P
expressing PSTN neurons had no effect on spontaneous food intake, locomotion (open field test) or
affective/coping behavior (forced swim test) (f8)L3), it did suppress the neophobic response reinstating

consummatory behavior (Fig. 3Q).

In a last experiment, we tested whether feeding/drinking behavior could be reinstated in sick animals by
manipulating the PSTN circuitry. To preveabphobia confound, AAWjectedTactCre mice were first
habituated for one week to drink a sucrose (10% v/v) solution before being deprived for thoemty
hours. Mice then received ip injections of LPS (50 pg/kg) and CNO (1 mg/kg; 2 injections, Lh apart
solutions and placed 1h later in operant chambers equipped with lickometers (MedAssociates) to
monitor sucrose (10% v/v) solution consumption. As expected, control mice refrained from drinking. In
contrast, accurate chemogenetic inactivation of the P&Jidved this inhibition and experimental mice
performed a significantly higher number of licks than the control and mistargeted (AAV injections in the

zona incerta, VTA or supramammillary nucleus) mice (fig. S13).

Overall, anatomical data point to a coraglnetwork connecting the INS, the CEA and the PSTN (Fig. 3N).
We first described projections that are parallel to and topographically organized as the isae8&R
hyperdirect pathway. We also identified INNGPSTN indirect pathways with relay thréuthe CEA and

the caudal Sl. As a side note, the CEA has direct projections to the SN that may be associated to a direct
pathway. Considering that the lateral CEA is made of medium spiny neurons that have a striatal molecular
signature during developmenand that the STN has a hypothalamic premammillary embryonic origin, it

is again sound to state that the INCEA/SPSTN and the isocort&PU/GFSTN networks are related and
similarly organized. Physiologically, PSTN and STN neurons behave alike atidnirgfiihe PSTN



suppresses the anorexic response associated to neophobia or sickness, indicating that the PSTN
modulates ingestion of palatable food. Hence the PSTN gates a stop or warneat"isegnal for survival
purposes in conflicting situations giotentially noxious (sicknessssociated or previously unknown)
source of food to refrain from or initiate feeding, by integrating interoceptive and cognitive signals.
Somehow, the gating of CE#ggered feeding exerted by the PSTN can be compared tootkeeof the
adjacent STN in movement inhibition preventing information flow from the striatum (Fig. 3N) kga no
pathway. Collectively, these results highlight the basal ganglia like hyperdirect and indirect organization
of the projections from the indar cortex to the PSTN and emphasize the role of the PSTN which exerts

cognitive and interoceptive gating of feeding behavior.
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Legends of figures

Figure 1: The insular cortex to PSTN projections form a basal ganglia like hyperdirect pathway.

The PSTN/CDbN is a nuclear complex characterized by dense CGRP projections lying adjacent to the STN
labeled for parvalbumin as thearvafox nucleus (A). The R$receives afferents from INS, mostly Ald as
evidenced by Fluorogold (FG) retrograde tracer labeliAQ)(Bnd confirmed by PHAL anterograde tracer

data with injection sites illustrated by line drawings in the cortex (E), and the topographic organafation

the projections observed in the STN, PSTN/CbN and Parvafox regions (F). Whereas the isocortex
innervates the STN as part of the basal ganglia hyperdirect pathway, most of the INS innervates the PSTN
with the exception of the Alv that targets the CbN dParvafox nucleus. Photomicrographs illustrating

the innervation of the STN and PSTN/CbN after respectively PHAL injection in the motor cortex (G) or the
Ald ¢). Darkfiled illumination after immunohistochemical detection of PHAL tracer (G, H).
Photomicrogaph after dual immunofluorescence for CGRP and PHAL (I). The tracer was injected in the
Alv and the axons are observed in a region encompassing the CbN and Parvafox nucleus. PHAL results
underline a similar topographic organization of projections fromiffoeortex into the STN and from the

INS to PSTN/CbN, Parvafox regi@tzale bar =1 mm in A, B and 500 pm in C to .



Figure 2: The insular cortesentral striatum/CeAPSTN network maps onto a basal ganglia like indirect
pathwayorganization.

(A) Line drawing illustrating the topographic organization of the projections from the cortex into the STR
with the isorcortex innervating the STRd (CPU) while the INS as a whole, targets STRd and STRv including
the ASt, ACB, FS, OT. From #8t, the INS also innervates the CEAc and CEAI. (B, C) Dual
immunofluorescence to detect PHAL and CGRP. After PHAL injection in the GU, intense labeling of the
ASt is observed, but axons exit this region to further reach the CEAc that is charactedieed®CGRP
positive PBN input. (D) Photomicrograph showing a PHAL injection site in theriCiGRBAc. (E) Line
drawing illustrating the pathway from the CEAc to the PSTN as evidenced after PHAL injection in the CEAc
and FG injection in the PSTN. (E) Dmahunofluorescence photomicrograph of a section through the
caudal SlI. This region contains abundant FG labeled cells in close apposition with PHAL axons after
injections of FG in the PSTN and PHAL in the CEAtgl{E) magnification (frame) clearly shes that

most FG cells are contacted by PHAL ax8aale bar = 250 um in B to D and 500 pm in F.
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Figure 3: The activated PSTN refrains animals from consuming while sick or encountering novel drink
whereas its inactivation relieves inhibitory controlnsiating drinking behavior.

(A, B) Neophobic rats display higher number #fos expressing nuclei in the PSTN as compared to
habituated controls that already encountered the sucro2@% v/v) solution (n = 5 rats; unpairedetst

p = 0.0181). The increasn number of €-o0s nuclei in the CbN was nsignificant (n = 5 rats; unpaired t

test p = 0.3526). (C, D) LPS and cisplatin very significantly increase the numbBes oifuclei in the PSTN

andCbN (n=9rats;On& C EKs v }v( & E}v]][kipk ¢edparisonutest, for the PSTN,

F = 13.91 and for the CbN, F = 29.67H)Rdditionally, from rats trained for weeks to develop alcohol

binge drinking (procedure described3ap data 1 and 11), those titrating the highest blood alcohol level
(D20group rats inE(n = 5 per group; OrA C EKs v }v( EE}V][* upod]%o0 }u% E
31.28) also show a very significant increase in the numbefodabeled nuclei in the PSTN (F) and CbN

(G) as compared to earlier timepoints (n = 5 ratsgraup; OneA ¢ EKs v }v( EE}Vv][* upos
comparison test, for the PSTN, F = 9.444; for the CbN, F = 8.939). MoreoveFEah&ssponse in the

CbN, correlates with the blood alcohol level (H, n = 20, correlation coefficient r = 0.568, p = GMd)9). (I
Diagram showing pAAYSyRDIGhM4D(Gi)mCherry bilateral injection into the PSTN of TAZ4 mice

Scale bar = 250 pr(iN-P) Chemogenetic inhibition of PSTN (TAC1 neurons) suppresses neophobia (L) with
mice initiating more consummatory behaviors (nuentof licks) toward the never encountered solution

(10% sucrose) during the first period of the trial (minuteS) ompared to vehicle (VEH) mice (n =5

mouse; TweA C EKs v }v( EE}V][* upod3]% 0 Ju% E]*}v & +3U % A iXil
CNO inhibition of the PSTN reinstates consummatory behavior suppressed-iimgué¥sl sickness with
CNQaccurate PSTN mice displaying more licks than VEH mice and CNO mice with misplaced (MP) AAV
injections (ctrl n = 13; DREADD n = 10; DREADD MP n =A Ghe EKs v }v( EE}v][* upos
comparison test, p = 0.0015, F = 8.377). (N) Diagram highlighting the homologies of hyperdirect and
indirect pathways involving on the one hand the isocof#XUSTN network and on the other hand the
INSCEAPSTN/CbN muit with focus on cognitive and interoceptive inputs influencing the latter.YP

0.05; *P Y0.001; ***P Y0.0001.
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Supplementaldata 1: Material and methods.

EXPERIMENTAL MODEL

All experiments presented in this study were conducted according to the animal research guidelines from
the Directive 2010/63/EU of the European Parliament, and of the Council of 22 September 2010, on the
protection of animals used for scientific purpos&se protocols were approved by the Frangbemté
University's Animal Care Committee, and the investigators received authorization to conduct the study.

All rats and mice used in experiments were housed under a 12 hr light/dark cycle. The rats (Sprague
Dawley unless otherwise specified) were obtained from Janvier (Le G&aastisle, France) andlact

Cre (B6;129Facltml.1(cre)Hze/dice were obtained from Jackson Laboratories. At the time of the
experiments, mice were 120 weeks old and weighted appdmately 2528 g;Rats were 1015 weeks

old and weighted 30820 g. All animals were used in scientific experiments for the first time. This
includes no previous exposures to pharmacological substances or altered diets. Health status was normal
for all anmals.

METHOD DETAILS
Surgical procedures

Rats were anesthetized with an intraperitoneal (i.p.) injection of a mixture of xylazine and ketamine (1
mg/100 g and 10 mg/100 g of body weight, respectively; Vetoquinol®, France) and placed in a stereotaxic
device. For mice, anesthesia was induegth 2% isofluran@nd maintained under constant flow of ~1%
J*}(Op@E v v ¢8Z ] ~iXf o u]v>ie v Z ulpe A ¢ %o0 v 8 E }
animal, a postoperative analgesia was maintained with 5KyggCarprofen (s.c.) twice per day for
consecutive 3 days or paracetamol (1 g/l) in the drinking water for one week.

Tracer injections

Retrograde tracer

Rats received a unilateral iontophoretic injection of 10% solution of fluorogold((F&jchin?) diluted

in 0.9% sodium chloride (NaCl) into the PSTN. Coordinates were taken from Bregma using the Swanson
§0 ¢ ~7i10X &}E& $§Z WArdEU §Z }JE Jv § ¢ & WW >0Xi uuU D>W

micropipette (tip diameter: 3@fi1 ...ue Used to inject the FG iontophoretically into this region

(intermittent current of 5 mA and 7 s on/off time for 5 min). To avoid FG diffusion along the track, the

micropipette was left in place for another 5 min before being removed.

Anterograde tracer

Ras received a unilateral iontophoretic injection of 2.3%aseolus vulgarikeucoagglutinin (PHAL)
(Vector®) diluted in sodium phosphate buffer saline (NaPBS) pH 7.2. Glass micropipettes were used to
inject the PHAL iontophoretically into the insular corixd into the CEA (for coordinates see below)
using an intermittent current (5 mA; 7 s on/off time for 20 min). All injections in the CEA were done with

a retrograde FG injection in the PSTN. For the MOL1, the coordinates were AP: 3.2 mm, ML: 2.0 mm, and
DVW >8Xi uuU A]8Z v vPo }(TiEV (JE 8Z /U 3SZ }}IE ]JvSeA E W
mm, with an angle of 25°; and AP: 2.8 mm, ML: 2.0 mm;®2% mm, with an angle of 21°; for the ORB,

the coordinates were AP: 3.2 mm, ML: 1.5 mm, EB/mm, with an angle of 13°; for the Alv, the
coordinates were AP: 2.8 mm, ML: 2.0 mm, BVZ mm, with an angle of 14°; for the SS1, the coordinates
were AP: 0.95 mm, ML: 4.0 mm, D¥.8 mm, with an angle of 30°; for the GUant, the coordinates were

AP: 0.95mm, ML: 3.5 mm, DV6.2 mm, with an angle of 19°; for the Aldpost, the coordinates were AP:
0.95 mm, ML: 3.0 mm, DVZ.2 mm, with an angle of 21°; for the GUpost, the coordinates were AP: 0.10
mm, ML: 3.5 mm, DV6.6 mm, with an angle of 23fgr the Ap, the coordinates were AP: 0.10 mm, ML:

3.5 mm, DV:6.8 mm, with an angle of 16°; for the VISC, the coordinates wer®&8:mm, ML: 4.0 mm,
DV:-6.5 mm, with an angle of 21For the CEAc, the coordinates were AP78 mm, ML: 4.4 mm, and
DV:-8.0 mmand for the CEAI, the coordinates were ABP78 mm, ML: 3.8 mm, and D\8.2 mm. The



micropipette was left in place for another 5 min before being removed. A1&@ays after the injection,
the rat brain was removed, frozen, cut, and processed for inmhistochemistry, as described in the
following.

Stereotaxic viral injections

For anatomical experiments

Retrograde virus: Viral injections of PRV152 and PRV2001 were done unilateral in the CEAm (with blue
Fluorospheres carboxylatesodified (diameter 1 umi=8814, Molecular Prob@gto see the injection site

after sacrifice of mice) using a nanofil on modifieicroliter syringes (Hamilton) with a 3@edle gauge.

The tip of the needle was placed at the target regions and the injections were performed at a rate of 0.1
.0 ulv>i ~(}E }}IE Jv 8§+ v A}opu o o 0}AeX Kv 3Z whsleftin}v A « (]
place for 5 min and then slowly removed. To allow time for viral migration, animals were housed for at
least 1 day for the PRV152 (one synapse) and 7 days for the PRV2001 following injection before sacrifice.
TAC1cre mice were used fdnjections of credependant PRV 2001 virus in the CEAhe coordinates

were taken from Bregma using the Paxinos and Watson atlas (2013). The coordinates used were AP =
1.2 mm, ML = 2.3 mm and DV47 mm and 300 nl of PRV virus was injected.

Anterograde virus: lontophoretic viral injections of AAV1.GBEXGFPRVPRE and
AAV1.CAG.LSL.tdTomato were done unilateral in the PSTN using glass micropipette and an intermittent
current (4 mA; 7 s on/off time for 10 min). The micropipette was left in place fothen® min before

being removed. To allow the axonal labeling, animals were housed for at least 2 weeks following injection
before sacrifice. TAGdre mice were used for injections in the PSTN, and the coordinates were24AP =

mm, ML = 1.1 mm and D\*%2 mm (from skull surface).

For functional experiments

All viral injections were done bilateral in the PSTN, using a nanofil on modified microliter syringes
(Hamilton) with a 33heedle gauge. The tip of the needle was placed at the target regions and the

Jvi 8]}ve A E % E(}EuU § €& S }(iXi ..oulv>i ~(}E& }}E ]Jv § + Vv
injection was finished the needle was left in place for 5 min and then slowly reméwédals were

housed for at least 3 weeks following injection b&f@ny experiments were initiated. The coordinates

used were AP 2.0 mm, ML = 1.1 mm and DV5:2 mm (from skull surface) and 200 nl of AANR/r
DIGhM4D(GiimCherry virus was injected per hemisphere.

Chemogenetic inhibition
ClozapineN-Oxide (1mg/kgSigma) was injected i.p., 1 h before the start of the behavioral sessions.

After sacrifice of TAGCre mice, brains were dissected out frozen and serially sectioned. The injection
sites were determined by microscopic observation, and animals with an injection site in adjacent regions
to the PSTN/CbN complex were included in aigroamed "Miss Placed” (M.P.).

Histological procedures

Rats and mice were deeply anesthetized with a lethal dose of Dolethal (1rhifgperitoneal (i.p.)).

All animals were transcardially perfused with filtered saline (0.9% NaCl), followed by 4%
pargormaldehyde (wt/vol). Following perfusion, brains were left in 4% paraformaldehyde for 24 h and
then moved to a 20% sucrose solution (wt/vol) in phospHauéered saline (PBS) for 12 h. Brains were
then frozen and cut into four series 30.u } E } v ansewith Ja sliding microtome equipped with a
freezing stage. To identify injection site locations, relevant sections were identified and mounted on
slides.

Enzymatic immunohistochemistry
Freefloating sections were incubated with primary antibodies (Tabledissolved in PBS at pH 7.4
containing 0.3% Triton-X00 (PBY), 1% bovine serum albumin, 10% lactoproteins, and 0.01% sodium
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azide for 48 h at 4 °C. Then, tissues were incubated for 4 h at room temperature in a solution of
biotinylated goat antrabbit IgG (Vector Laboratori@sat a dilution of 1:1000 in PBS Sections were
placed in the mixed aviditbiotin horseradish peroxidase (HRP) complex solution with PBS (ABC Elite Kit,
Vector Laboratori€ for 1 h at room temperature. The peroxidase compleaxswisualized by an

E%}lpE& 3} ZE}IU}P v <}opus]}v -dlamindbgnziineXetdedydrddhloride (DAB,
Sigm4) with 0.006% hydrogen peroxide (Sidina PBS. The reaction was stopped by extensive washing
in PBS when the labeling was satistagt Sections were mounted on gelatin coated slides, and then
dehydrated and coverslipped with Canada balsam (Ro#in adjacent series was always stained in a
solution of 1% toluidine blue (Rdthin water to serve as a reference series for cytoarchiteict
purposes. Finally, sections were washed in PBS and mountettiea; dehydrated in alcohol, cleared in
xylene, and coverslipped.

Immunofluorescent staining

After rinsing in PBS, freefloating sections were incubated with primary antibodies (Tdhldissolved

in PBST, 1% bovine serum albumin, 10% lactoproteins, and 0.01% sodium azide or oniyTifoPB& h

at 4 °C. Tissues were washed three times with-PEBmin each) and incubated for 2 h with appropriate
secondary antibodies (Table 2) dédtin PBS at room temperature. For tripiabeling, this procedure

was repeated twice with primaries raised in different species (Table 1). In some cases, FG was detected
by autofluorescence. Some sections were counterstained with a nuclear markerdiNexre® 640/660
DeepRed Fluorescent Nissl Stain, 1:100, Invitrogen®, Thermo Fisher Scientific Cat#N21483, Lot1851967,
RRID: AB_2572212], for 20 min, at room temperature. Finally, sections were washed withmRB&ted

on gelatincoated slides and coveipped with 60/40 glycerol: PBIS

Gas chromatography

Serum ethanol concentrations were analyzed by gas chromatography. Trace 1310 gas chromatograph
(ThermoScientific, USA) with a capillary columnrBRC PLUS 1 (Restek, USA) (30 m x 0.53 mm i.d., 3.0
um film thickness), a spifplitless injector (temperature 140°C) and a flame ionization detector
(temperature 250°C) was useflfter dilution (1/20) in water added with internal standard Propatol

0.8 pl of sample was injected with automatic sampleiGIG injectoiConstant oven temperature (60°C)

was required. The carrier gas was helium (99.9999%) at a constant pressure of 3 bars (44 psi). The
hydrogen flow was 20 mL/min and air flow was 200 mL/min. Ethanol was identified by comparison with
retention time of ethanol standard solutions analyzed at the same conditions. Quantitative
determination of ethanol was performed relatively to propatioand calibration range.

Image acquisition and processing

Sections were analyzed on an ApoTommi2roscope (Axio Imager Zeiss), and images were obtained
through a numeric camera (Digital Camera Hamamatsu C11440) using the Imager.Z2 software (Zen 2).

Electrophysiological recordings and firing rate analysis

Animals: Fifty male Hooded Lister rats (Z&® g) were anaesthetized with an i.p. injection of urethane
(ethyl carbonate; 1.25 g/kg as a 25% aqueous solution) and mounted in a stereotaxic frame with the skull
level. Body temperature was maintained at 37°C with a thermostatically controlled hdsainget. Two
stainless steel electrodes (E3f3Plastics One, Roanoke, VA) were inserted into the left hindpaw, one
under the skin of the plantar surface of the foot and the other under the skin of the medial aspect of the
lower leg/ankle. Craniotomies we then performed to allow access to the STN and the PSTN.

STN recordings: Extracellular single unit recordings were made from STN or PSTN neurons located
contralaterally to the stimulated hindpaw, using glass microelectrodes pulled via a vertical etectrod
puller (Narashige Laboratory Instruments Ltd. Tokyo, Japan) and broken back to a tip diameter of
approximately 1 um (impedancesB DQU u <pE §iifi ,1 JviX69 E o¢X o SE}



0.5 M saline and 2% Pontamine Sky Blue (BDH ChentitaRdole, UK). The electrode was lowered into
the STN/PSTN with a hydraulic microdrive (Trent Wells Inc.).

Stimulation procedure: As previously descrii@é, 27) the noxious footshocks was induced by single
pulses (0.5 Hz, 2 ms duration) atiatensity of 5.0 mA. The activity of the cells was recorded during a
control period (120 trials of sham stimulation) and during the application of noxious footshocks (120
trials).

Histology and analysis: The final recording site for the STN recordingpelestas marked by passing a
constant cathodal current of 27.5 YA (constant current source) through the electrode for a period of 30
min to eject Pontamine Sky Blue. Animals were then killed by an overdose of pentobarbital and perfused
with 0.9 % saline ftowed by 4 % paraformaldehyde. Brains were removed and postfixed overnight in 4%
paraformaldehyde at 4 °C, before being transferred into sucrose for 36 h. Serial coronal (30 um) sections
were cut, mounted on slides and processed with a Nissl stain (Grfedgt). Once sections had been
processed, recording sites were reconstructed onto sections taken from the atlas of Paxinos and Watson
(2005).

Pertstimulus time interval histograms (PSTNs) were constructed based on SC/PBdhih(ittin width

1 ms) andSTN singlenit data (bin width 10 ms). PSTNs were imported into an Excel program (Peter
Furness, University of Sheffiel(f£6-29)) which determined the following response characteristics: i).
Baseline activity: was the mean number of singhilti-unit events during the 500 ms bins prior to the
footshock. ii). Response latency: The latency of a visaatiited response was marked as the point when
the value of posstimulation events exceeded 1.96 S.D. of the baseline mean. (iii) Response duration:
Respone offset was recorded when poestimulation activity returned to a value 1.96 S.D. of the baseline
mean. iii). Amplitude of the response is the maximum amplitude during the response. iv). Magnitude of
the response: is the mean number of singtaulti-unit events between response onset and offset minus
the baseline mean.

Behavioral sessions
Experiments in the rat

Neophobic test

Ten male rats weighing 250 g were randomly distributed into two groups. All rats were handled daily
during a week before the expanent and kept 2 or 3 animals per cage. Then, animals of the control
ZZ 150 8 [ PE}u% A & ]Jv ]JA] p ooC Z v o v P]JA v pE]VP ii u]v
solution each day during an additional 5 days. During the same period, neophobierathandled and

given a bottle of water. The day before the experiment, drinking water was removed. The day of the
experiment, each raivere handled as before andere presented to a bottle containing a 20% sucrose
solution during 30 minlmmediately after, rats were anesthetized (Dolethal 1ml/Kg, i.p.) and perfused
with the fixative (PFA4%). Often, neophobia is done by using a saccharin solution. However, previous
unpublished experiment with this product show#tht the ¢Fos response irhe PSTNs very weak with

this molecule compared to sucrose. In a past experin@dd, we also showed that i.p. injection of
glucose do not induce aFos response in the PSTN and that therefore s expression is not
modulated by glycemia.

LPS andisplatin

Three group of male rats (LPS, n = 9; cisplatin, n = 9 and NacCl, n = 9), weighing 200 g, were i.p. injected
with a solution of LPS (5 mg/kg), or cisplatin (6 mg/kg), or NaCl (0.9%) and killed 3 h later by perfusion of
the fixative solution aftebeing anesthetized (Dolethal 1ml/Kg, i.p.).

Alcohol exposure
The experiment was designed in the rats as to obtain a voluntary alcohol consumption and is described
in the figure 1. A total of 44 male rats weighing 200 g were used. Rats were first habitadheir living
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condition during a week. They were housed by 2 or 3 per cages and handled by the experimenter once a
day.Eight groups of rats were then constituted. Drinking water was replaced by a solution of 15% alcohol
or quinine (0,3 mM) at dag in their home cage. At the evening of ddy all animals were deprived of

any drinking solution during the night. Those of one group quinine and of one group alcohol (groups Day
0) had then individually free access to a bottle containing respectivelyuiméng or the alcohol solution

during 30 min before to be perfused 30 min later. The same procedure was used to other groups of rats
at Day 2, Day 5 and Day 20. In addition, two other groups of 4 rats were forced to drink either the alcohol
or the quininesolution and were used to perform a double choice experiment against water at day 0 and
day 20.

Figure 1. Diagram summarizing the experiment.

Experiments in mice

Food intake

TAC1Cre mice Controls, n = 18; DREADD, n = 12 and M.P., nverg) placed in operant chambers
(MedAssociates) to monitor pellets consumption during 1 h. Before the test, mice were habituated to eat
pellets in the operant chamber three times per week for two consecutive weeks. The day of the test, each
mouse receivedn i.p. injection of CNO (1 mg/kg) 1 h before the start of the session. At the end of the
session, all pellets were weighed.

Open field tests

To assess locomotor activity in response to our treatments, T&€ nice Controls, n = 6; DREADD, n =

9 and MP. n = 3; the M.P. animals were determined after the histological validation of the injection site)
were placed on a novel Plexiglas arena (40 x 40 x 40 cm). The total area was divided into a virtual central
(34 x 34 cm), and a surrounding periphericdlagas. The central subarea was lit with a-ld0lamp to

induce natural aversion to this particular location, as usually performed. Animals were tested once in this
arena. The 5 min sessions were digitally recorded with a CCD camera. Data were anahggaalying

the sessions in slowotion to verify the results obtained with the VideoTrack View Point software (Lyon,
France). Outcomes were the number of sequential crossings over different subareas (representing total
locomotor activity), and relativertie spent within the illuminated central part of the arena.

Forced swim test
TAC1Cre mice Controls, n = 6; DREADD, n = 9 and M.P., merg)placed into a glass cylinder (height
26 cm, diameter 18 cm) containing water at a temperature of 32 + 2 °C and a depth of 15 cm. Many

a a



parameters (time before *1 immobilization, number and duration of stops and movements) were
programmed with the VidoTrack View Point software (Lyon, France). Each test lasted 6 min and was
video recorded for subsequent scoring of the total time spent immobile by a blind observer. Mice were
considered immobile when they ceased struggling and remained floating motsiniélse water.

Neophobic test

One group of TAGCre mice (neophobic; n = 5) was exposed only once to a 10% sucrose solution (primo
exposure to a novel taste). A second group (habituated, n = 5) was exposed to this same solution every 2
days for 2 weekshe day of the test, after 12 h of water withdrawal, each animal received an i.p. injection

of CNO (1 mg/kg) and was placed 1h later in operant chambers equipped with lickometers
(MedAssociates) to monitor sucrose (10% v/v) solution consumption duringri5

LPS and cisplatin

Group of TACGLCre mice (LPS, n = 10; NaCl, n = 13 and M.P., n = 7) were i.p. injected with a solution of
LPS (50 ug/kg), or NaCl (0.9%) and killed at the end of the experiment. With injection of LPS or NaCl, each
mouse receives anber i.p. injection of CNO (1 mg/kg) and a last 1 h apart. Mice were placed 1 h later in
operant chambers equipped with lickometers (MedAssociates) to monitor sucrose (10% v/v) solution
consumption during 15 min.

Statistical analyses

Data analyses were permed using GraphPad Prism 5 (GraphPad). Data distribution was assumed to be
normal, but this was not formally tested due to normality tests being inconclusive when small sample
sizes are employed (normal probability plots instead). Consistently witbubeall experimental design

and group assignments, statistical analyses only made use of standard linear model (Pearson correlation)
analyses as well as omeay ANOVASs and pehlbc ttests whenever relevant. All P values associated with

the t-tests perfomed correspond to twdailed tests, and all pogtoc tests were corrected for multiple
comparisons by employing Bonferroni correction. All data are reported as mean + s.e.m. Every
experimental group entered in statistical analyses was associated withotihesponding computation

of its mean + s.e.m.
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Supplementaldata 2: Characterization of the PSTN/CbN region.

The cauddateral lateral hypothalamic area (LHA) is made of several differentiated nuclei (fig. 1). In that
it differs from more rostral LHA regions (tuberal) that are not nuclearly organized and share many
cytoarchitectural features with the reticular fimation. Chomettoret al. provided a careful analysis of

the cytoarchitecture of the PSTN region and the present description is based on thi§lWprk

The parasubthalamic nucleus (PSTN) lies adjacent to the STN and is a nucleus initially characterized by
the expression of TAG20). This nucleus is illustrated in the atlas of Paxinos and Watson and in the Brain
Maps of L.W. SwansdB1, 32) Besides TACL, this nucleus does not contain GAD (while the tuberal LHA

is rich in GABAergic neurons), but its newg@xpress VGIuT2 and are probably glutamateBfg It is
selectively innervated by CGRP axons from the parabrachial nucleus (PBN) along the closely related CbN
(11).

The calbindin nucleus (CbN) is a small round shaped nucleus that was described eyt@henal. in

the rat (11). It contains, as indicated by the name, a condensation of small round shaped cells that are
labeled for calbindin. It receives, like the PSTN, an intense input from the CGRP neurons in the PBN, and
both nuclei form the PSTN/Cldémplex.

The paravafox nucleus was essentially described by the groups of Celio and-Bbadkx(34). The

rostral aspect of this nucleus corresponds to fagateretenucleus of Paxina@2), but it extends in the

caudal LHA where it was firdentified by Celio as the PV1 nucleus because it contains a dense
parvalbumin labelinglt was renamed Parvafox because some neumlss contain the Foxbl protein

(4). This nucleus is the bed of a small tract of axons originating in the deep layer of the olfactory tubercle

and named the ventrolateral hypothalamic tract (vit). This tract was described by(BSixend figures

in the Bain Maps(31). At premammillary level, the vt arches dorsally and terminates in a small nucleus
named the nucleus gemini (N@1)X dZ]e vu o pe A « E] (]E*S pHE]VP 8Z b«
largely ignored since.



Figure 1. A, B: Line drawings adapted from Chomedtaal. and the Brain Mapél1, 31) illustrating the

nuclear organization of the caudateral LHA. C, D: Photomicrographs illustrating the distribution of
calbindin (C) and parvalbumin (D) using immustiithemistry (with permission from Chomettenal).

E-G: Photomicrographs illustrating the CGRP projections in the PSTN/CbN using immunofluorescence on
three sections through the premammillary region and arranged from rostral (E) to caudal (G). $cale ba
in g = 500 pm.
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Supplementaldata 3: Nomenclature for the insular cortex and injection sites.

The insular cortex is usually divided into granular, dysgranular and agranular areas, mostly depending on
the presence or absence of & granular layer fond in the granular areas (see the figure below). The
granular area is ventrally adjacent to the somatosensory cortex and most of it corresponds to the visceral
area (VISC) according to Swanson 2(814. The dysgranular area, that may also contain few gjiean

cells, is ventral to the insular granular area but extends more rostrally, ventral to the rostral motor

]} JES £X /& }EE *%}v *» ule30C &} §Z Pp+s §}JEC }ES £ ~'hsX

nomenclature, the gustatory area extends over rasgranular fields. Agranular areas (Al) occupy ventral
parts of insular cortical mantle, around the rhinal fissure, just dorsal to the piriform cortex. Its frontal
pole is also ventrally adjacent to the motor cortex, lateral to the lateral orbital atéa.divided into
dorsal(Ald), ventral (AlV) areadn its rostral half, and forms thgosterior area Alp) caudally.

PHAL injections were obtained in each of these divisions, including one in the visceral, two in the
gustatory (one rostral in the dysgranular cortex and one in the granular insular area rostral to visceral
areas), three in the Ald, one in the Alv and anthie Alp. The respective localization of the injection sites
was determined by the cytoarchitecture. However, the projections into the thalamus were also a clear
evidence of the location of the injection site: The GU and VISC project heavily respeatittedy
parvicellular part of theventral posteromedial thalamic nucleus (VPMpc) or the parvicellular part of the
ventral posterolateral thalamic nucleus (VPLpc); the Ald and dysgranular GU (anterior) innervate
intensely the mediodorsal thalamic nucleus (MB addition to the VPMpc ; agranular areas (Alp, Alv)
did not innervate the VPM or VPL but send dense inputs to the medial part of the MD. In addition, control
injections were obtained in motor (two), somatosensory (two), lateral orbital (one) and rpirifone)

areas.



Figure 1. A, C, E: Photomicrographs of toluidine blue labeled sections through the insular cortex. B, D:
Sections adjacent to B and D respectively and illustration the injection site in the GUant (dysgranular GU)
(B), and in the AI¢D). Scale bar = 500 um in B to E and 200 pm in A.

a a
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Figure 2. Line drawings to illustrate the locations of PHAL injection sites in the INS (in red) and of some
control experiments (in green). PHAL injection sites were obtained in each of the dividienid&. Line
E AJvPe E EE vP (E}u E}*SE 0~ 38} pn 0~ X 30 6D A o E (



Supplementaldata 4: Additional data on the innervation of the PSTN/CbN from the insula.

The distributions of PHAL axons framection sites in the INS were compared with that of CGRP axons
and calbindin neurons labeled by immunohistochemistry. After injection in the Alv, parvalbumin labeling
was used to identify the Parvafox nucleus.

Figure 1. Line drawing summarizing theritsition of INS axons

in the PSTN/CbN with regard to the neurochemical
heterogeneity of the PSTN. Injection site in the INS provided
distinct patterns of innervation of the PSTN/CbN, confirming
that the PSTN is not homogeneous in the rat. Ald provided a
denser innervation of dorsal aspects of the nucleus
characterized as containing calbindiontaining cells. GU and
VISC innervated the same region but projections were weaker.
The innervation provided by the Alp was intense and with a
pattern identical to hat provided by the CGRP projections
within the nucleus. Finally, the Alv mostly innervated the CbN
and the adjacent Parvafox labeled for parvalbumin.

Figure 2. Photomicrographs illustrating the-distribution of PHAL axons with that of CG&dthindin or
parvalbumin signals. Triple immunofluorescence labeling procedures were used.

Scale bar = 500 pm.

A [[[W WE}i
the PSTN and CbN.

S]tve (E}u

[ %o A E ]Vé Ve \Y }A E o0 %o %o A]éZ §Z
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B [[[W W CE}iom3hé Ak (e significant but tended to avoid the CGRP rich region of the PSTN and
innervated dorsal regions containing more calbindin cells. Some of these cells were contacted by PHAL

}vs Jv]vP AE}ve v }uSlveX dZ (E u %axpnsesiablisking ¢lpskaelatiofships -
with calbindin labeled cells and evocating synaptic contacts.

G [[[W WE}i &§]}ve (E}u §Z /A ESv YA EEZ E v W EA JE vp

Figure 3. Photomicrographs illustrating thedistribution of PHAL axons with that of CGRP, calbindin or
parvalbumin labeling. Triple immunofluorescence labeling procedures were used. Scale bar = 500 pm in

A C =250 pm in D; = 100 pm in B.

A [[U W WE} 3]}ve (E}u 8Z 'h A & A lto {hat frpmstie]AldS At higegfo EEo C
magnifications and using the Apotome device of the microscope (B), axons obviously disptayed
passantboutons, seemingly in contact with cell bodies or dendrites labeled with the calbindin antibody
(arrows).

G [[[ vD[[[W WE}i 38]}ve (E}u 8Z s/® A E o} A | v o0} J*3E] ps
higher magnification it was clear that many of these axons changed appearance as they crossed the
border to enter the PSTN and displayed more boutons and collaterals.
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Supplemental data 5: Distribution of PHAL axons in the striatal compartment.

The striatal compartment is made of the dorsal striatum (caudoputamen nucleus, CP) and a complex
ventral striatum comprising the nucleus accumbens (divided into core and shell; ACBc, ACBs), the
olfactory tubercle (OT), the fundus striatum (FS, named byestha IPAC). Besides, the CP region just
dorsal to the CEA is also named the amygdalostriatal transitory part (ASt) (R@2os

Figure 1. Line drawings to illustrate the
distribution of PHAL axons after
injections in the Ald, Alv, GU and Alp on
brain sections from rostral (top) to
caudal (bottom).

The organization of projections from
the IC into the striatum is
topographically organized:

-The Alv and Alp innervated
predominantly the ACB, the FS and the
oT.

-The AIld projections innervate the
ventral CPand the ACB, but the main
projections are for a specific caudal
part of the FS.

-The GU and VISC innervate mostly
ventral and central regions of the CP
including ASt (see fig. 2), but also the
ACBc and the FS.

ACB: accumbens nucleus; Ald/v: aire
agranuéire insulaire dorsale / ventrale;
BST: bed nucleus of the stria terminalis;
CP: caudoputamen nucleus; FS: fundus
striatum; GUant:anterior part of the
gustatory area LS: lateral septal
nucleus; MA: magnocellular preoptic
nucleus; MS: medial septal nucku
OT: olfactory tubercle; PIR: piriform
cortex.(31)



Figure 2. Photomicrographs illustrating the course of PHAL axons in the striatal compartment after PHAL
injection in the GU. PHAL axons enter the external capsule (large blue arrow in #9raadoin the
internal capsule (double arrowheads) and travel through the striatum and the pallidum to reach the
diencephalon, while others (blue arrows) take a ventral route to enter the striatal compartment. It is
clear, and shall be emphasized in supad® that the innervation of the CEAc arises from axons extending
from the FS or from the ASt and, therefore, is an extension of the ventral striatal pathway.

Scale bar in F = 1mm



SpVXOWDWYV

Supplemental data 6: Innervation of the lateral parts of the CEA are fraxons extending from the
striatum.

The INS projects topographically into the lateral parts (lateral and capsular) of the CEA.

Figure 1. Line drawing summarizing the projections from the INS into the
lateral CEA. These projections extend from the ASfran the FS to
innervate the CEAc (VISC, GU), lateral regions of the CEAI (GU) or the whole
CEAl including a specific intermediate part of the CEA (Ald, Alp). This last
division of the CEA (CEAI) is most often considered as a component of the
CEAI(36). The remaining CEAI can also be divided iwo domains: a
lateral and a medial domain.

Figure 2. Photomicrographs to illustrate
the distribution of PHAL axons from the
INS in the CEA, compared with that of
CGRP axons that intensely innervate th
CEAc and CEAL.

A W dzZ s/~ ]Jvv EA § u} &
and exclusively the CEAc.

B v- _W dZ 'h ]Jvyv EA § §Z
CEAc as the VISC-(B-U ps 38ZJ-
projection extended into the lateral

CEAI(€ _+U A}] JvP 8Z 1 X

DD W WE&E}i S§]}ve (E}u 82z A
innervated the whole CEAl and CEAI
(not shown for the CEAI, s€8&6)).

Scale bar = 100 pm.



Figure 3. Innervation of the CEA by axons extending from adjacent striatal compartments.

A, B:Photomicrographs that illustrate the innervation of the ASt and CEAc after PHAL injection in the GU.
Both structures are adjacent, as shown on the toluidine blue (Nissl) stained section (A).

C: At high magnification, it is very clear that axons innervatiagCEAc come from the ASt. It is possible
to individually follow several of them (arrowheads).

Scale bar = 250 ym in A, B and 25 pm in C.
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Supplemental Data 7: The indirect pathway from the lateral CEA to the PSTN.

A: Line drawings schematizing the distribution of PHAL axons in the ventral telencephalon after PHAL
injections in the lateral amygdala (CEAc in red, CEAI/CEAI in green).

B, C: Rats were injected with PHAL in the CEA, and FG in the PSTN. The photpimicr&iltustrates
the injection site in the CEAI/CEAI. The same animal was injected with FG in the PSTN (C).

D, E: Photomicrographs to illustrate the dual labeling in the SI for PHAL and FG. The fields corresponding
to the pictures are illustrated in 2HAL axons innervated parts of the posterior Sl adjacent to the GP
that contained many FG cells after FG injection in the PSTN. Many axons (frame pictures in E) made
contacts on FG cells suggesting an innervation of these neurons projecting in the PSTN.

Sale bar =500 um in B and C, =150 um in D and E.



Supplemental data 8: Electrophysiological profile of PSTN neurons.

A recent experiment found that STN neurons presented various nociceptive responses to noxious
footshock delivered in the rat hind pa{87). This experiment analyzed cells located in both the STN and
PSTN. We thus compared the electrophysiological chatiatiteof those noxious responses between the
PSTN (n = 19) and the STN (n = 80).

PSTN and STN neurorihe PSTN neurons sampled in the present study were characterized by a triphasic
action potential (n = 19, mean duration: 2.45 + 0.16 ms). The STN rswerR also characterized by a
triphasic action potential in majority of cases (n = 70, mean duration: 2.04 + 0.07 ms), but an additional
group of cells had a biphasic action potential (n = 10, 1.58 + 0.13 mgjomé in the PSTN had a
significant lower gontaneous firing rate than those in the STWannWhitney test: U = 431; p < 0.01;

mean + SEM: PSTN: 4.27 + 0.57 Hz; STN: 8.08 £ 0.61 Hz) however both structures exhibited the same
pattern of activity such as irregular, regular or bursting.

Phasic nocicgtive response:Following noxious stimulation performed on the contralateral hindpaw

(120, 0.5 Hz), 16 cells responded to the footshock (84%) in the PSTN and 64 cells (80%) in the STN.
Contingency analysis on the number of responding andnesponding cé$ did not show a significant
difference between both structures{T A i X idi#& i,lp = 0.3376). As illustrated in table 1, the same
patterns of response can be found within the PSTN and the STN.

RESPONSE TYPE STN PSTN
Monophasic excitation | Single initial excitation 31 9
Biphasic +/+ Initial excngtlo_n followed by longe 21 3
latency excitation
Biphasic +/ Initial e_xcn_a'_u_on followed by longe 8 3
latency inhibition
Initial excitation, then an inhibitior
Triphasic +/+ followed by a third late latency| 3 2

excitation

Table 1: Response type in the STN and the PSTN.

Baseline firing rate We performed an individual analysis on each of the total 99 cells to test if the
introduction of the noxious stimulation inducedsaynificant change of STN or PSTN baseline firing rate,

and if so, in which direction the change took place. In the PSTN, we identified 5 (26%) and 3 (16%) cells
«Z}AJvP  ¢]PV](] V3 ]v E ¢ ~"u%_PE}u%-e }E E e-gratejllly . PE}pY
§Z e+3Jupo 38]}vU E «% 3]A oC v v} «]Pv](] v8 Z vVvP (}JE 8Z E u ]v
PE}u%X /v §Z ~dEU §Z "u%_ v "~ }Av_ PE}u%-+ ]Jv op 16 ~TA9e v
iT o00e ~3i9¢ ]Jv §Z ~v} Caéntngencyraalygi%eixXthe number of cells within each category

did not show a significant difference between the PSTN and the STNA i Xdj 3 2Jp = 0.4185)



SpVXOWDWYV

Supplemental data 9: Response of the PSTN to neophobia.

GFos expression induced byamo exposure to a 20% sucrose solution was researched. A first group of
rats (neophobic; n = 5) was exposed only once to the 20% sucrose solution. A second group (habituated,
n = 5) was exposed to this same solution every 2 days during 12 days. Tdfesdasifice, after 12 h of

water withdrawal, each animal was exposed 30 min to the sucrose solution and killed 30 min later.
Ingested volumes were measured, and the licking profile was recorded.

Figure 1. Example of licking profiles for
habituated (control) and neophobic rats.
Habituated rats drunk rapidly a large amount of
the solution, while the neophobic rats spread
their consumption of the same solution over
the entire 30 min period.

Figure 2. Graphs illustrating that habituatg@ontrols) rats drunk
significantly more of the 20% sucrose solution than the neophobic rats. N
=5in each group, unpairgeest, p = 0.0008, ***p < 0.001.

Figure 3. Photomicrographs that

illustrate the ecFos expression in the

PSTN ofneophobic rats (A, C) and a
control animal (E). Pictures B, D, F are
from adjacent Nissl stained sections for
cytoarchitectonic purpose.

Scale bar 200 pm.



Figure 4. Photomicrographs that illustrate the-distributions of eFos labeled nucleicalbindin
containing cells and CGRP axons. Note that in both controls and neophobieFasslabeled nuclei have

a distribution mostly in the PSTN that spare the CGRP rich region of the nucleus. Close to 50% of the ¢
Fos nuclei belonged to calbindinpgssing neurons, and the proportion was identical in neophobic rats
and controls (fig. 5)Scale bar 200 pum.

Figure 5. The ratio of double labeled cells feFos and
calbindin was identical in the neophobic and the control
groups. N = 5 in each group, unpaiteigst, p = 0.9428, ns.
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Supplemental data 10: Response of the PSTN to induced sickness.

GFos expression in the PSTN/CbN was analyzed 3 h after a single injection of LPS (5 mg/kg) or cisplatin
(6 mg/kg) and compared to controls (injection of NaCl).

Figure 1. Photomicrographs to illustrate the patterns of tHeos labeling compared witthat of CGRP
and calbindinScale bar in £o0 C", Eto G" =200 pmand50 pm in Do D™.

A- [[[W >Poh expression in control animals.
B [[[W >WX Jv -Ros| exPression that affected the CbN and to a lesser extend the PSTN.
G [[[8plafin also induced aleos expression, but that is less intense than LPS.



D [[[W § Z]PZ & u Pv](Jos ]adbelgd muel€l were observed in calbindin positive cells
(arrows), here after LPS injection.

E'[[W >W" ~ « v Je% 0 ¥¢ry int&nse]dog expression in the dorsolateral parabrachial
region, as expected. Dual labeling feF@s and CGRP confirmed literature data th&bs labels almost
all CGRP neurons after LPS injection.

Figure 2. The number of dual labeled cells f&os and
calbindin was verified. Although, the treatment
appeared to induce a slight increase éf@s expression
in calbindin positive cells, the difference was not
statistically significant. Saline n = 9.n = 5, Cisplatin
n =4, Onevay ANOVA, p =0.1326; F = 2.441.
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Supplemental data 11: Effect of alcohol or quinine ingestion eRas expression in the PSTN/CbN.

The objective of this experiment was to verify the effect of an alcohntmxication on the d-os
expression in the PSTN/CbN. The experiment was designed as to obtain a voluntary alcohol consumption
from the rats. Administration of an alcohol solution by gavage or i.p. injection could have been envisaged
but was not chosen abese procedures would have induced discomfort and/or pain, and we have seen
that the PSTN/CbN responds to sickness conditions. Furthermore, we also had to take into account that
the expression of-€os in PSTN/CbN is dependent of the hedonic nature daliment. We assumed that

the oral sensation from a firdtme ingestion of a 15% alcohol solution could be aversive. We therefore
choose to run a parallel control experiment with a 0,3 mM quinine solution instead of 15% alcohol.
Quinine is known to be diked by rats because of its bitterness that is unpleasant. The detail of the
experiment is described in the Sup. data 1.

1- Ingested quantities

Figure 1. This graphic illustrates ingested quantities by the 8 groups of rats. Rats of the groups Day 0
drunk very little of the alcohol or quinine solutions, showing a clear neophobic response. However,
already at Day 2, rats drunk quite normal amount of the quinine solution. This is easily understandable,
as rats were strongly dehydrated and probably verystlyi On the other hand, rats slowly habituated to

the alcohol solution and only at Day 5 the amount of consummated alcohol solution was not statistically
significant, even if it was slightly lower than that of quinine. Quinine n = 4, alcohol n =-aywANOVA,

group X session interaction: p = 0.0008, F = 7.44; group x session treatment (alcohol or quinine): p =
0.0017, F=12.



2- Double choice preference test Dayt@ay 20

Figure 2. The double choice preference test indicates that both the
alcohol and quinine solutions were equally aversive to the rats at

Day 0 (rats ingested 90% water for 10% EtOH or quinine). At Day 20,
the animals were more familiar to the taste of thsolutions,
suggesting an absence of wariness toward alcohol or quinine, but
still rats preferred water over alcohol or quinine solutions.
Therefore, this result indicates that the habituation to the alcoholic
solution cannot be associated with the develogm of an addiction,

as the rat still drunk twice as much water {#03%) than the alcohol
solution (++ 30%).

3 - GFos expression in the PSTN/CbN

The figure 3 shows the results of the c
Fos expression associated with the
alcohol or quinine consummation.
Quinine n = 4, alcohol n = 5; for the PSTN,
two-way ANOVA, group X session
interaction: p = 0.0057, F = 5.165; group
X session treatment (alcohol or quinine):
p < 0.0001, F = 51.07. For the CbN,-two
way ANOVA, group x session interant

p = 0.0026, F = 6.060; group X session
treatment (alcohol or quinine): p =
0.0019, F = 11.68.

-Quinine ingestion is never associated
with an increase of -€0s expression in
the PSTN/CbN. This confirm our previous
observation that, in normal (ncmick
animals) the d-os response in the
PSTN/CDbN is associated to the hedonistic
guality of the aliment and independent
of the ingested volume. As quinine is not
palatable, the g~0s response is low.

-GFos expression level in the PSTN is
always slightly higherin the alcohol
group than in the quinine group maybe
suggesting that the bitter taste of the
qguinine is more aversive than alcohol.
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The slight increased preference for alcohol in the double choice preference test at Day 20 might reflect
this. The dos epression shows statistical significance only at Day 0 and might be associated to a
neophobic response associated to a first exposure to the tastant, visible in the PSTN but not in the CbN.

-Finally, the increase in thefeos expression is very significantDay 20 of the alcohol group in both the
PSTN and CbN. This data is to be compared to the alcohol levels of animals of this group (close to 3 g/l
see Fig. 3 in the main text). We have here a situation resembling to a binge drinking behavior as the
animabk have ingested voluntarily a large quantity of the alcoholic solution in a short period of time,
resulting in a strong alcoholic intoxication. Considering thbs expression does not increase in these
nuclei in relation to the ingested volume and thatimals do not show a strong preference for this
beverage, as they would for sucrose for example, we may assume thafihe @&xpression results of the
sickness consecutive to the alcohol intoxication. The pattern, with a strong expression in the CbN, as
intense as in the LPS experiment, suggests this interpretation. However, the analyBissofxpression

in the parabrachial nucleus failed to show a strong expression in the dorsolateral/CGRP rich region of the
nucleus. Therefore, in contrary than thatwith LPS and cisplatin, the response is associated to a centrally
induced sickness by alcohol (drunkenness) and do not strongly rely on peripheric information.

Figure 4. Photomicrographs illustrating th&as labeling in the PSTN/CbN of a rat repnéstive at D20
(A) and DO (B) of rats from the ethanol groups. The picture in C illustrates the labeling in the parabrachial
nucleus of a rat D20 ethanol groupcale bar 200 pm.



Supplemental data 12: The mouse PSTN.

The PSTN is signaled in the latest mouse brain atlases of Paxinos and of the Allen [@StjtG&)
However, virtually nothing is found in the general literature about its anatomy and function. Therefore,

it was necessary to identify here some of thejardeatures of the nucleus in this species as mice are
now a very common model for genetic and functional studies. Differences with the rat PSTN/CbN complex
are observed, but by in large, the connections of the complex are similar in both species.

Figure 1. Photomicrographs to illustrate the newfremical characteristics of the PSTN/CbN in the
mouse.Scale bar 200 pum in Ao D and H, 1500 pm in E to @nd=100 pm in Jo L.

A, B: dual immundluorescence for CGRP and parvalbumin. Likiedmat, the PSTN/CbN receive a CGRP
input, while STN receive intense parvalbumin projections as well as the medially adjacent Parvafox and
NG that also contains parvalbumin cells.
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C, D: Immunofluorescence for calbindin and calretinin. In contrary toithtte rat, a dense calbindin
cell cluster is not found in the mouse. The calretinin expression seem similar and extends into the
adjacent STN.

E, F: In situ hybridization images from the Allen Brain Atlas (with permission) for calbindin and calretinin.
In situ data is coherent with our immunohistochemical observation.

G: Allen Brain Atlas in situ hybridization T@cl1 The expression of thiaclgene is very abundant in the
mouse and extend in the CbN which is not labeled in the rat.

H-L: After injectiorof the AAV pCAGLEXEGFRNPRE. in the PSTN of TAT#& mice, the PSTN and CbN

are intensely labeled. Few cells are also stained outside the nucleus. Dual labeling for calretinin allow to
see the lesion of the injection site (*). Some cells are doublddalfer the AAV and calretinin. However,
calretinin cells in the STN are do not contain thel gene expression and are not labeled for the AAV (J

L). Therefore, TAGIre mice appear to be a good starting model to study the function of the nucleus
throughthe DREAD technology.

Figure 2. AAV pCAB.EXGFPNPRE injection in the PSTN allowed to identify the projections of the
nucleus in the mouse. Like in the rat with the PH3®&), projections were observed in the BST and
posterior Sl (A, B) in the CEAN), (Be parabrachial nucleus (C) and in the nucleus of the solitary tract
(D). Overall the projections of the PSTNcells are very similar to those described for the PSTN in the rat
(E).Scale bar = 200 pm.

A, B, D, E: Photomicrographs illustrating the distribution of axons labeled axons after AAV injection in the
PSTN (fig. 1-H). Sections are counterstained with a nuclear marker ([NeuroTrace® 640/666RBdep
Fluorescent Nissl Stain, 1:100, Invitrogen®rifio Fisher Scientific Cat#N21483, Lot1851967, RRID:
AB_2572212).

C: Dual fluorescence to illustrate the innervation of the CEAm and caudal S| by axons while the CEAc that
contains an intense CGRP innervation is not targeted by'PSaxéns.

F: Line dreving to schematize the distribution of axons after the AAV injection in the PSTN.



Figure 3. Connections of the mouse PSTN next.

A: PRV152 and 2001 were injected in the CEA to analyze the specificity of the projections from the PSTN
to the CEA in TAGte mice. Survival times were short (1 or 2 days) and only resulted in a dense
accumulation of the virus within the border of the PSTN/CbN but not adjacent structures, suggesting that
the PSTN is part of a network specifically involving the PSTN in theamreitiary region of the
hypothalamus.

B, C: After injection of the PRV152 (microbeads deposit) in the CEA, a dense cluster of cells is specifically
observed in the PSTN.

D, E: Injection of the PRV2001 in the CEA of a-CA€fnice (B). Many cells are ladxin the PSTN and
CDbN.

GE: After injection of the retrograde tracer cholera toxin in the PSTN of a mouse, many cells are observed

in the INS as well as in the CEAm and caudal Sl, while the CEAc and CEAI are not labeled. This confirm the
bidirectional nature of the connections between the CEAmM/SI and the PSTN/CbN also observed in the rat.
Scale bar =500 um in B, C, E ad@Gum in D, F to H.
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Images from the Allen Brain Institu{@5) also confirmed the anatomical observation made in the rat.
Overall the INS, caudal SI and CEAm send intense projections that specifically target the PSTN/CbN
complex, but not surrounding structures such as the STN. Therefore, the PSTN is part of a network
involving these telencephalic structures.

Figure 4. Images from the Allen Brain Atlas mouse connectivity.

Injection site in the VISbut that
obviously involves the Alp as well, as
indicated by the anterograde
distribution ion the OT and in the
PVT of the thalamus.

An intense innervation of the
PSTN/CbN is observed. In the rat, the
Alp is the main input to the PSTN.
Nevertheless, th image illustrates
that the STN is not innervated.

Injection site in the SI.

Sl innervate the PSTN. This is also a
confirmation of the rat data.

Finally, after an injection in the CEA
(injection site not shown), the PSTN
is also the maintarget in the
hypothalamus for the efferent axons
from this nucleus.



Supplemental Data 13: Additional DREADD results.

Figure 1. AD: Photomicrographs of additional AAV injection sites in the PSTFNPRotomicrographs of

two misplaced injection sites dorsal to the PSTN in the zona incerta (ZI). G: Inhibition @ reA@Lrons

in the PSTN did not significantly affecetuantity of food ingestion. Controls n = 12; DREADD n = 18;
DREADDM.P.n=5;0de C EKs v }v( EE}Vv][* Upos]%0 }Ju% E]e}v & +3U %
H: No difference on the forced swim test was obtained. Several parameters were analyzedl lzéore

first immobilization, duration of immobilization and total time of swimming. Controls n = 6; DREADD n =

9; DREADDM.P.n=3;TWoC EKs v }v( EE}Vv][* upod8]%0 }u% E]e}v § «3U
I: Open field test performances were alsot affected by the DREADD inhibition of TAC1 neurons.
Controls n=6; DREADD n=9; DREADD M.Ptwe=8; C EKs v }v( EE}Vv][* upod]%o }
test, For the "Time™: p = 1, F = 0. For the "Distance™: p = 0.1350, F Seai®bar = 200 pum.
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'ROOPHY FRPSOpPHQWDLUHYV

(QSOXV GHV GRQQpHV GpFULWHY GDQV O DUWLFOH Qf  TXI
REWHQXHV HW VRQW EDSYYMNPREQW BIISROWDWKLFRPSOpPHQWD
QRXAMQFHUWDLQYV DVSHFWYV VSpFLILTXHV GH OD GLVFXVVLRQ

SDWURQV G H[SUHVVLRRVGGDRM OSBIRWpLQH F

/| HISUHVVLRQ GBHRYDDSpMRWPXQB®WLILpH FKH] OH UDW GDQV
GX &($ FDSVXODLUH QDB W@WIBIH M VOGRDGE VIRM!V 3D[LQRV :D

GDQV WRXWHV OHV FRQGLWLRQV H[SPULPHQWDOHV GpFU
LQWR[LFDWLR® Q® DOBRWCSDV LBLVGE HIQQHD 8 H UF M @ HJ IP\QX0 W D W V
G DXWUHV LQYHVWLJDWLRQV PDLV VLPSOHPHQW GH FRQVWDW
OD SURMRPMLGBE @V FKDFXQH GHW SDPBOILAWX GKR W @EBHY UpSRQVHV V
POHW BHD @Y$SOHHQ OLHQ DYHF OHI & $B W ODEJH. W CEGIDXAR XS SOXV
LOQWR[LFDWLRL DXARRROLIMWM OH SURILO G H[SRWWALR Q/ IGFH OD
GDQW(®FA HW(DHLIXUH FHGXEULW ODWYF 6GR PSRBHG[HRHE 15 X
FRQWUDLUH OH SURILO G)RVSGHRQVLR XX EWp B HRWPR @GILFV X G H
GH UpSROWBHME PHRH VL O DQDO\WH VWDWLVWLTXH JRLILED AR YV
/| HISUHVVLRQ GHROY/DDSWRW GIDMHH j DXJPHQWHU GDQV WRXWHV
SDU UDSSRUW j OD FRQGLWLRQ 1D&0O &RQWU{OH



SpVXOWDWYV

JLIXUH'LDJUDPPH GH O H[SUHVVIRQGIHIUMLBURQ FIDBY FODLUH GX &($
GLIIpUHQWHY FRQGLWLRQV H[SPULPHQWDOHV

$ DOFRRO &LVS FLVSODWLQH +DE KDELWXp - MRXU /36 OLSRK

JLIXUH'LDJUDPPH GH @ GHSO B VSARW BIDIH FOD GLYL¥ (R QG D@WEUD PBH@XV H
FRQGLWLRQV H[SPpULPHQWDOHYV

$ DOFRRO &LVS FLVSODWLQH +DE KDELWXp - MRXU /36 OLSRK



JLIXUH'LDJUDPPH GH O H[SUHVVIRQGCGIDHYDBURWRLVQRRE PpGLDQH GX &($
FRQGLWLRQV H[SPpPULPHQWDOHYV

$ DORRNG FLWIDED WHKRELWRXU OLZRSRO\VDFAFE K MPpREHRETKXBLQH

/HV GLDJUD/PIPIXUIG H VR QWA XIRXAD FRPSDUHU O LQWHQVLWp
SURWPRYO EEDOHPHQW GD QWSHIQIDXHWS IUNQBE O H KU ¥ WROOHR J L
TXH FHWWH H[SUHVVLRQGHWWI VR X 8 H Q@ \W HOHXOPHRIUGW HE B @F/L OLH X
L HW OHH& (SR XSH GH UDWV H[SRVp M®RXUWDPPRRIROXWLRQ G
SUpVHQWH XQH FRQGHQVDWLRQ GH QR\DX[ GDQV OD SDUWLF
VSPFLILTXH j FHWWH FRQ GOQWHR XORIGYE ORXMQWR Q OWK F UKW |
O LOMHFWIBRQ ®RG3XELVHQW XQH H[SUHVVLRY IGDQNQYD SHU VD I
GX &($DIPHWWH H[SUHVVLRQ GBQV WS RRG VR WKSDQWY VKXFXRE |
QHXUBRW SRVLWLI Q D pWp REVHUD X V& D QMM B RIRESGIM L 86 X Q H
H[SUHVVLROR &K BERH 6 &/BIQWV pO ISFRY W p U L H X USHGXW & ( $Q J HR/QV G X &
IDLEOHPHQW PDUTXpH GDQV OH JURXSH VEERWXRHY\EERWpAH
JURXSH DOFRRO -



SpVXOWDWYV

JLIXUHBKRWRJUDSKLHYHWX VWKDRDY OD GLVWRBRYWHRQVGHIN K\ BOQN
GLIIpPUHQWHY FRQGLWLRQV H[SPULPHQWDOHVY QpRSKRELH PDOD

/IHV SKRWR$UD SERHHM@WHHY FDUWRJUDISKQOKMVWUHQW O H[SUHRWGCPQ@ \G B H D

&($DSUQV LQWRI[LF D% &RM® D DE RRROWIRREX & H RQ X WUBW PDODLVH LQGXLW
LOMHFWL/RG &E&JH W HHDUUH G pFKMIO® Y WR &— —PLQ$ WR &

&($F L O P QRADXOFBH O DP\JGDOH SDUWLH FDSVXODLUH LQWHU

&HV GRQQpHV SUHHpYAULRPQ@WYDEDHVOD VXLWH rWUH FRPSOpWpH'

FHOOXODLUHV H[SQHPARB\Q W1 DD PRIV HOOHV FRQILUPHURQW
KpWpURJIpQpPpLWp GX &($



S3URMHFGHAMR QW XURGKWB% GDQV OH &($ HW OH FRPSO

/H /+$ UHORLW GHV LQIRUPDWLRQV FR D YHW JTHD WAR/X G BIHD L, V!
HW DO *RQJ]i®W] DO HW VHUDLW GRQF XQ FHQWUH LQWpJ!
WpPpOHQFpSPDYLDXNWVSXEOLFDWLRQV Qf HW Qf SOXVLHXUV L
FRPPH FLEOHV SUplpUHQWLHO GFHR\P SCR6EHIS & EHIR DIEWWDOXOLHU ¢

E &H FRPSOH[H WRXW FRPPH OH @Y HBWRE &REB! MUE BRM H F\

6FKHW DO DLQVL TXH GHV SURMHFWLRQV GHV QHXURQHV |
SURFHVVXVHW FREDESPSWARWRD O EU\WWUD O &D PR WD O

&KH\WP DO 3DOPLWHAHV SURMHEWLRQV GHV QHXURQH)
GLVWUSBXB8BMSD O HR MOWNMEINOMDCH S GXO R ($IBIQV OH G/H$
FROODWpUDOH GBHL \WHQ D [ RGBRASHOBS{ELWE B&K R P H MW D@
'DQV OD WXRQLEP FRQPFPRDUFEWWHFWKUH GX &($ FKH] OH UDW
PDUTXDLIBWHQVH GDQV OD UpJ% R QEMYH@AIU DHO\H RDUE KIFJHV PX OV
RQW GIDLOOHXUV PRQWUp TXH OH &($F YHQWUDO HVW LQQHUY
WDQGLV TXH OD SDUWLH GRUVDOH GX &($F HW OH &(®68 VRQW
FRQWHQDQWHSDPWLERQ®BHV @HXY BRIOW FRUVEQIPVLO D GRQF pW
UpDOLVp FKH] GHW \GRWULEMHF W L RQW p&HR MWIDIEAHAD TQ\ WDIHO BB W L
GHV SURMHFWLRQV j 17 ®DEW pOLH> RLBWHI\M GDHD REBBMH UY p TXH OH VI
DQWpPpURJUDGH RFFXSH WRXW OH &($F HW QH VH OLPLWH SDV |
GpWHFMWPP SQRKLVWRFKLPLH FKH] OH UDW &HWWH REVHUYDWL]
VRXULV GDQV O pWHQGXH GHV SURMHFWLRQV &*53 17 GDQV OF
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JLIXUH3KRWRJUDSKLHV GX VLWH G LQMHFWLRQ G D QIV/ GBI Q3WoOHHv
O K\SRWKDODPXYV

&HV SKRWRJUDSKLHV LOOXVWUHQW OD GLVWULEXWLRQ GHV SURMHFW
$$9 &$* /6/ WG7RP DWR WLHRP COMPGR GX 3% FKHE X H WRXQUIYHDRX[ GH FR:
FIGHVVXV SDVVHQW SDU&O HOWL ®/($ & W Q N K\FSVRMRKD ED8R(%F HVW LQWHQVpF
LQQHUYp SDU OHV'IDVRBJRQHY GH SDVVDJHDVRIUWYHVEEOWNOGDGX /+$ HW
LQFHUWD * HW + 8QH LQQHUYDWLRQ PRGHVWH%®XY B67G HVRHRBDWHUY p|

%/$ QR\DX EDVRODWpPUDO GH O DP\XGHOB P &EQR\ QR \PHKQMDUSTEQ BEIHQ HD P
FDSVXODLUH ODRS® D Gl PRGEDPQM FpUpEUDO RSW WUDFWXV RSWLTXH
3%0FPBHP QR\DX SDUDEUDFKLDO SDUWLH FISQWWDB HMWHQ B H [SGIL D (
GLYLVLR@HPHGILD QR\DX SDUDV RFEW KIpGIRRLFIXMH FpUPEHOOHX[ VXSpUL
VSLQRFPUPEHOOHX[ YHQWUDO VW VWULH WHRRDQDQMHUSIL QR



', 6&866
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/HV UpVXOWDWY REWHQXV ORUV GH FHOWUDWW HQ FG&H GWXQ V
LPSOLTXDQW GHV VWUXFWXUHV WpOHQFpSKDOLTXHV HW GH O
VRQ RUJDQLVDWLRQ j FHUWENVQ D R\ ¥ [HE B GFEDW B USHPLUG UH pV
3671 D WPMWFRERPYH OD FLEOH PDMHXUH GHV SURM B BWLRGHD X VIV |
PWp LGHQWLILp PHWW D QRV OH QUBHN XG/ARMNWPLIRHIQMGX &(ISUGIR QS/ O H
EDVDO HW OH FRPSOH[H 3671 &E1 GDQV O K\SRWKDODPXV SUpP
D HQVXLWH QWW BIPPOIRW HQ OLHQ D YSHA O BADRHGWB LAH HW (

, 2UJDQLVDWLRQ DQDWRPLTXH GX URBV36DX KESOL"

/| pPWXGH SOXV DSSURIRQGLH GX UpVHDX LPSOLTXDQW OH F
PWDSWRXW G@DERUIBNp GH PRRBUBI@ENHYLRQY HQWUH OH &($ H
3671 &E1 'f{DXWUHV QR\DX[ GH 1DPW\GDOH RFOWW B CCRAUW HIDAW/L |
&HWWH SUHPLQUH SDUWLH D pWp pWHQGXBQWO MHBQB W\ DHSE P
OTREWHQWLRQ GH GRQQpHV RULJLQDOHV FRQFHUQDQW OfDQ]
VHFRQG VOHW DD LWD®H. FKDPS GH QRV LQYHVWLIBWHL\R QV THE QY \(
IRQFWLRQQHOV HQ OLHQ DYHF FHWWH VHFRQGH, SDUWLH VHUR

2UJDQLVBIWLFRRDQ QH[LR&A\S HOWRPABSOH[H 3671 &E1

D/H367HVW OD FLEOH PDMHXUH GH OD SDUWLH PpGLDQ

D 2UJDQLVDWLRQ GGIX &(GPNNFOH ROY

'HV FRQQH[LRQV HQWUH OH &($ HW OH /6% DRPIBUGMHEYWM | |
.UHWWHN 3WWWHUVHQ HW DHHQLQJ2M)R DO *UHDW DO
*RQ]DOHV &KHVVHOHW SHWURYLFW D®ZDF/XR@UDRO %RXU.,
2NBIW DO 6B6KLMWVXO 1HXW DO &KRPHWWRY &HSHQGDQW OD
PDMHXUH GH FHV HIIpUHQFHVY GDQV OH /+$ SRVWpULBXN pQVP YD
PROQWDMWOQWURGXFWLRQ TXH OH /+$ QTHVW SDV XQH VWUXFWX
DQWpULHXUV | OD6Glp FIRIXWIHLLH/QW GO BIRLYV Up @pDWQRBE O GK Ut
WHUPH YDJXH PDLV LO Qf\ DYDLW SDV GHWOWMHUQDWXNYW OH W
Q{W®HDUEMHDO SODFH GpILQLWLYHPHQW OH 3671 FRPPH XQ DF
UpVHDX GHV SURMHFWLRQV GHVFHQGDQWHY GHSXLV OH &($ &
LQQHUYpH GH OfK\SRWKDODPXV SDU OH &($ GDQV L\RRXQ HWQW H |
VLPLODLUH j FHOOH UHOHYpH GDQV & {ORWHKIMHSDWETHUDQ W RIZB H V



'LVFXVVLRQ

YRODLVFXGWIROEMA DO &HSHQGDQW GIDXWUHV VHEWHXUV GX
/+$G HW SOXV HQFRUH OH /+ESHV\EQDVIRQWQFXWVGXOR (P /L
SURMHFWLRQV HVW PRLQGUH YRLUH SDUIRLY PRGHVWH FH TX
1pDQPRAHQN SURMHFWLRQV UHVSHFWHQW FHUWDLQHV GHV GLYL
%DUHWHDCE YRLU SOBHEWURGXEMQWRIQ FKH] OH UDW OHV GLYLV
+XQ HW 6ZDQVRQ FRUUHVSRQGHQW DXVVL j GHV SDWURQV G|
VWUXFWXUHV VSpFLILTXHV UHQIRUODQW OfK\SRWKqVH GH FF
GLVWLQFWHY SRVVLEOHPHQW LPSOLTXp W &D Q& E&HWMRRDAW I K
SUPpVHQWDLW OTLGHEWWXEDEGH \R @ FBHH G Y D MVLLFRG\D Fokp P R R G X IOLpW
,O HVYW YUDL TXH OD GLVWULEXWLRQ GH FHV P RHPEHRPRRUH/Spl
PWRQILUPp SRXU OH FRPSOH[H 3671 &E1 TXL SH@®WLUMWHDGHNWG L
HW GRQW FHUWDGDOYV O RW VBREBELHPM QW D L UGXS 6 & HPTHDQWDL. G GGHD |
SDJH 1pDQPRLQV OfDQDO\¥RREL GpiV jPOD TBUHIWWLEXIWL 8 BVG 11
VWUXFWXUHV ELHQ LGHQWLILpHY SHXW SHUB pW\EDWHEHOML H X |
SHX GLIIpUHQFLpPHV GIXQ SRLQW GH YXH F\WRDUFKLWHFWXU
FRQFHUQH OfLGHQWLILFDWLRQ GH\R¥FOMDSPDWUP A \&DIPNW\ORF I/}
GHUQQH WRQW LGHQWLILDEOHYHKXHR SKLLP IGTHOWH ¥ DARIQ\W XQIIV G LV W
OHV HVSqGER®W DLMUHQFHV G 1 RARGWQRHR/QNAWHIhH® O W JV G D OH

*HUIH@W DO *HUIHQ :LOVB®SOLTXpH DX /+$ HW QRWDPPHQW D
WHD®SURFKH VIDYpUHUD WUQV XWLOH SRXU LGHQWLVGHKU HW F
/+$ TXYLO VHUD VRXYHQW WUQV GLIILFLOH GJLGHQWLILHU SDU

/D UpJLRQ SUpPDPLOODLUH GX /+$ HVW EHDXFRXS PLHX]
F\WR HWKIXBOOH /+$ WXEpUDO 1RWUH pWXGH D FRQILUPp TXH
SDUWUDFWXV VSpFLILTXH G&NWWG@IDR I HPHIOM \M QFQ WH XQH IRLV
WXEpUDO HW UHQIRUFH OfK\SRW KQMWH&H UpJLRQV DQDWRPLTX

D 7UDMHW GHV SURMHFWLRQV VXU OH FRPSOH[H 2
/[+$SP

/HV UpVXOWDWYV SXEOLpV BRRPHMWBQ RYWHGRQMA $MWp FRQI
HW DSSURIRQGLV GEOL FIDNEBOPERHUHGEX LQMHFWLRQV GH WUDF
O DP\JGDOH HW OH 36 P4ADE HWE BOWDHP BEW+$ SRVWRBBEBX(H O
3671 &E1 D pWp PRQWUp FRP P HK)®R\Y WD@IB BILEMRN B B HRFQ\E GHi \
GHSXLV OH &($P HW OH %0$D YLD GHX[ YRLHV ELHQ GLIIpUHQF
GSXLV OH &($P HW OH %0$D THD I p\WP HORFHP PX YOWKDGMDFHQ\
GHSXLV OH &($P



'LVFXVVLRQ

/D YRLH YHQWUDOH HYQHHARQQX i \8 XMH\T ¥R OO0 qJXHV DYDLHQ
SURMHFWLRQV WH®D IS Q BMWSBER®LFHAB®HXQWHQW OH PIE HQ SDVV]
HW YHQWUDOHPHDHWH GIDMN @H /+$$DLV VDQV HQ LOOXVWUHU Gl
/H 3671 HW OH &E1 QYpWDLHQW SDV LGHQWLILpVY PDLV GHV pV
SURMHFWLRQV GHQVHV GDQV. DHDWS\CHNV L BURFXGDOH RQIBPOHV

%RXUBMDDY /fW@UrW GH OD FDUDFWpULVDWLRQ GX YODK
UpVLGH GDQV OD FRPSUpPBEROQVIRTLOXMV® SRBEBHEHWp | GIDXWU
OYRUJDQLVDWLRQ GHVY SURMHFWLRQV GX WHOHRRBB®DDFHXGDQ
GDQV OD GLYVP®VEHRIODGH OHV SURMHFWLRQV PDVVLYHV GX %0
SRXDSDUWLH DQWpULHXUMH \GE DQERAMDS B B UMHL KPR RWKXYQW OD QI
ROIDFWLYH GH FHUWDLQHY @GHWHQM UPHD WP RD W HXRLWWEBHYV S
ROIDFWLI SDU OH WUDFWXV ROIDFWLI ODWpUDO HW OH %0$D L
SLULIRUPH /H YODK HVW YRLVLQ GX YSDV Y/HO ES3KPAR REHMVY RUQH S p L

HVW RULX LVOOEHBFG DH R @D FWILRQ SUpPDPLOODLUH FH W
DX 3DUYDIR[ $LQVL GHX[ WUDFWXV LQG/FRHOEWYQWHV UHO/XIH
WXEHUFXOHV ROIDFWLIV YOW RX GX FRUWH{ BPUNXYDDRHLNY OO
SRXU OQBEW Bild6 DH,O0 HVW D QRWp TXH FHV QR\DX[ RFFXSHQW
UpJLRQ PpGLDQHOMEHREBODRYHWBR\DX UWVHKRLWR BRIY DLAH R UPDDA
SDU OD VWULH W HQURP\IDXD P piG GB\Q ZOMBDOIVRE FHV SUHPLQUHV R
SRLQWDLHQW GpMj XQ GpEXW G XU RDI}. VEOHV DR & \ DR WIRPD F X I
G D X®/@ fK\SRW KD O DRKY RBWHIUNMIDONREEMDY BQWUH GH QRWUH
DUW RFDIOHEMH D O

/H WUDFWXV GRUVDO pWDLW XQLTXHPHQW HPSUXQWp SDU
TXDVL XQLTXHPHQW GHSXLV OH &($P $ OD GLIIpUHQFH GX &($P
OH /+$ SRVWPHDAW XIO 3HWURYLFK 6ZDQVIRMYDQFKH GHV SUF
FRPSDUDEOHV j FHOOHV GX &($P RQW pWp GpFULWHYV GHV UpJl
DX &($P TXL FRQWLHQQHQW GHV QHXURQBW LR® QBMHDVH G R
3671 &EAURYH 6ISWRDE Q *URHQHAMIH® $OO0OHQ ,QVWLWXW
% D U EMH D O

(Q FRPSDUD QWM \OBY OGRQMLWWpUDWXUH LO D pWp UHPDUTX
SDUIRLV TXH O XQ RX O DXWUH GHV GHX[ WUDMHWYVY DSUQV L¢
*RQ]DOHV &KHVVHOHWW DO %R BWIMMO/ (Q IDLW FHV GLIIpL
G REVHUYDWLRQV V H[SOLTXHQW SDU OD ORFD GL¥P WIHOR QHV
TX LOV VRLHQW SOXV RX PRLQV URVWUDX[ RX FDXGDX[ ,0V LO
LQFRPSOgQWHPHQW FDUDFWpULVp ELHQ TXH IDLVDQW OJREMHW



'LVFXVVLRQ

&HV GHUQLQUHV REVHUYDWLR@®Q\R @M @pVWa vV R & W SHD OWV By
&($ (Q HIIHW DILQ GH FRPSUHQGUH OJRUJDQLVDWLRQ GX UpV
GH VILQWpPpUHVVHU DYDQW j FHOOH GH FH QR\DX

E 2UJDQLVDWLRQ F\WRDUFKLWHFWRQLTXH FKFERPRDUFKL

/H &($ SUpVHQWH XQH RUJDQLVDWLRQ FRPSOH[H PDO UHSU
VLPSOHPHQW HQ WURLVY SDUWLHY FDSVXODLUH ODWpPUDOH HV
IURQWEZDBVR Q 3D[LQRV &BIWWARD FRPSOH[LWp HVW HQFRL
PWXGHV QHXURFKLPLTXHVY &RQWUDLUHPHQW DX &($P OH &($0
H[SULPHQW GH QRPEUHX[ QHXURSHSWLGHW HW GLGURHPW QM BD
SDU PDUTXDJHHXW SDU HIHPS OWUHOGHY LV pH&D P WHMOBIOV JRQHYV
ODUFKHD@WO .LRW DO 1RWUH pWXGH GX &($ pWDLW GRQF GH
TXHVWLRQ VSpFLILTXH FRPPHQW H[SOLTXHU OHV GLIIpUHQFH"
OD GLVWULEXWLRQ GHYV ISWWR WMHFMWBERQWD &M B B WRNIHX XYW LOLVpH
GH OD GLVWULEXWLRQ GHV QHXURQHV UpWURJUDGHPHQW PD
3671 &E1 RX GDQV OHV UpJLRQV DQWpULHXUHV GX /+$ SpULIR
GH FNRMDWHU TXH OHV SDWURQV GH GLVWULEXWLRQ GHV QHXUR
OHV UpJLRQV DQWpPULHXUHV XD @dWERXBKYE ERIDHY SRD 6 B OW X|(
LQWHUPpPGLDLWH- 06 pFQRWE SO U p F-OXYILHK URDGY WUQqV ODUJ
GHSXLV 6LQJXOLQUHPHQW FH PDUTXDJH DYDLW GpMj pWp REV
IDLW /HV LQMHFWLRQV GDQV OH 3671 PDUTXDLHQW GHV QHX
&($P PDLV SHX &BRV& WUDLW DLQVL TXH OJREVHUMBWLRQ G
OYDEVHQFH GIDIIpUHQFH GHSXLV OH )6 QRXV RQW FRQYDLQFX
GX &($ HW GRQF GLVWLQFW GX &($P 3DU DUBQRIKXM D HFYKH P EMD-
H[LVWHU HW OHV FHOOXOHV TXL SURMHWWHQW GDQV OH /+$SI|
FRQILUPDQW HQFRUH X Q&U$D05 SADRF R IBDPHQAW & (KLTDQDO\VH GH Of
F)RV GDQV GLYHWV\FH S pRR®E QWIDROHY FKH] OH UDW D SHUPLV GH
VSPFLILTXHPHQW VXLWH j OJLQJHVWDRQUFTX®H UROKWWDRQpC
LOQWHQVpPPHQW j GHV VLJQDX[ QRFLFHSWLIV SpULGHK pGH 7 X6 \R XV
GH FLVSODWLQH &H GHUQLHU SRLQW FRQHHUDD QWQWMH K& ($0
+D®W DO HW FRKpUDQW DYHF OTLQQHUYDWHERIDERWIED T XJLO U
'f+DQHW DO &DHWHID +BI@ DO TXL DSODWD H X UDXMYRRIRIS/GIH [ H
3671 &E&KRPHMWRQ® (Q UHYDQFKHSRQVH GX &($L pWDLW LQpG!
GH 3+$/ GDQV FPRo\WWHMWEDODVLAHY SURMH F\R DRW WX LEDEIMVQ H. p H
/+$VLPSOLTXp SEKMIW: 6ZDQVRQ GDQV OD SULVH DOLPHQWDLUH

a a



'LVFXVVLRQ

SDUDYHQWULFXODLUH GH 6 RKSRVWQID OYPXVXEH RFW HNMOW GH
QHUYHX[ DXWRQRPH ,0 VIDJLW GRQF GY1XQ FLUFXLW SURPHWYV
SOXV GLIILFLOH j DQDO\WHU FKH] OD VRXULV GX IDLW GH OfDE

/H &($ H\DWHWPHQW FRQVWLWXp GIXQH SDUWLH FDSVXODLUH
FHOOHV GH OD OLWWpUDWXUH FRQFHUQDQW OD FRPISIHPHN p (
UDWIXQH GRUVDOH &*53 HW OTDXWUH HO\G WO H Vv 3.3 B WUILY?
3% SDU GHV QHXURQHV FRH[SULPDQW &*53 HW 17 /T1DSWQVUrW G
LQWR[LFDWLRQCD OFRRP® IREMHS Y \NKIHR Q G)IR \O B DSUTR\I h MQ K QF J U
FRPSDFW GH QHXVWWRBHVLGIDWQREHKH] OH UDW VXJJpUDQW T
VSPFLILTXHPHQW GDQV OHV SKpQRPQqQHV GHDSRILEW LRI R/X. FX[
SDV SX rWUH BSSHRIGRIM@GW GHY SUHPLHUV WHYVWW IGKIHUD oD J
GHSXLV OH GWXARQWUKHWWH HVSqQFH OHV SURMHFWLRQV &*5:
HQVHPEOH (QFRUH XQH IRLV GHV GLIIpUHQFHV LPSRUWDQWH
PRGqOH VRXULV SRXU GH QRPERHI{HBUREOQPHYV DQ

(Q WRXW pWDW GH FDXVH FHWWH pWXGH OLPLWpH GX &($
SRXU SRXUVXLYUH QRWUH SURMHW 1RXV DYLRQV QRWDPPHQV
OH &($P GTXQH SDUW HW OHV LSTFUGV DN W (S KDXSDUMP\W ¢ U B OHHWP E&(!
KRPRJGQH GIXQ SRLQW GH YXH QHXURFKLPLTXH DORUV TXH O
&HV GHUQLHUV GpILQLVVHQW GHV GLYLVLRQV TXfLO HVW HQ\
SURMMHEBRRTRXW QTHVW WRXMRXUV SDV FRPSULV FRQFHUQDQ
VRXOHYpV DXVVL GDQV OD Go.DAFEKW/IL GDQH WECHQ R MVELRHQ BMIHMRIUF O H

2UJDQLVDWLRQ GHV FRGQHQRRFERMHOMJH 671 &E1

$SUQV DYRLU DQDO\Vp OTJRUJDQLVDWLRQ HW FRQVWDWp OF
FRPSOB[H &E1 OH SUR MWW SRIMMEDDIPWXGH GHV SURMMFWLR!
UpVXOWDWY VRQW GpFUYWYQNWIEBIDKY MPISEW GHVFRQQH[LRQ)
REVHUYpHYV

'HV SURMHFWLRQV GLUHFWHY GHSXLV OD SOXSDUW GHV D
LQWHQVLWp

'HV OLHQV LQGLUHFWYV SDU OJLQWHUPpPGLDLUHPGRWVGLYLV
LHUYHQW OH &($P HWG DIDHEWIDR.QDRIQ@\W HERPS\BIFRIQ QEF Wp V D X

,QWHUSUpWpHV GDQV OH FDGUH GH OD FRPSUpKHQVLRQ
FRQQH[LRQV RQW pWp FRPSDUpHV j FHOOHV GQRVLWB Y JORRQ \F
OD EDVH $LQVL EHY BYRAGHS/OEEHELVE&EL RQW pMW pDXVWIURDLMDHD\



'LVFXVVLRQ

K\SHUGLUHFW GpFULW GHSXLV OfLVRFRUWH[ VXU OH 671 1R
VRQW SXUHPHQW VWUXBEWRDYWDWWWERDp GIXQH RUJDQLVDW
SURMHFWLRQV GHSXL® DN VRFIR BW H[QHFW XD W6 671 HW 3671 &E
pPJDOHPHQ@WBIDWLYHV HW GRQF SDXYUHV HQ QHXURRMS/O HYM $ H |
3671 &E1 HOW WUDQVSRUWHXWHJIOKPWREFRBIBAL UH HW GRQF SURI
JOXWDP DV&HKBRPLHMMWBRQ WRXW FRPPHHWHHEY 1 :LOVRQ HW DBOXWL
1RV DUJXPHQWV VRQW DXVVL VXSSRUWpV SDU OHV UH
POHFWURSK\VLRORJLTXH GHV QHXURQHV GX 3671 BIGW BXVE71 |
YHURQLTXH FRUHQWESHIVXLUD SDUW D WHVDYRGQPRNGYHY GDQV 0D
'DQV OD O+ WWRYBIHIMQ: AW UHRGWHVLIQDOpP OD JUDQGH UH
QHXURQHV GX 671 DYHF FHX[ GX /+$ YRLVLQ HVMRHIXHZFHRHQHV
%HUHQGVHQILQ OFRKBYLOBWBLUHY GX /+$ DGMRFMDWWY D X VEL7PLL
i XQH GLYLVLRQ PpGLDQH GX 671 VXU OD EDVH GIDIIpUHQFHYV
+D\QHV +DEHWJIXUH

JLIXUHS5HSUpVHOWDWXIHRQ ' GH SURMHE QR QOH FRFUWHW DOOHH AR BB MD FH Q V

+DEHU
/HV SURMHFWURQWDOHY RUELWRRQRN WIBI@HNRMBNKEHHOE V8 O [R /B-MAY L IRHOW
HQ YEWWBOUUH G pFKHOOH PP

IJHFRPSOBH[MH &E1 QYD SDV pWp FDUDFWpULVp FKH] FHV HVS
FRQWLHQQHQW SDV GKHIJHXBRORM jLO&D pWp PRQWUp TXH OD |
DX 6HIVW.FKH HQ P D UFDX®EHD®RBHBO FHWIRL VW XQH GHV FDUI
QHXURFKLPLTXHV GH FHV QR\BX[ RKHN DG OXDMW 6 5-BVE RQRHEX S D
DQO HVW SRVVLBEOX G-FRSBHPNDRLLRID EHY B QWKDOHE HQ



'LVFXVVLRQ

SRVLWLRIXEPVRDXH IRUWHPRBW DO &EU BRIXSHNQFpSKDOH KXP
PDUTXpWSFKQLTXH G LQMH FWQ RHD EQKV GHY RKERE D IPDMPULHO ¢
'XYHUQIRRD HVW SRBWWLLEMHH ®H FRP S &H H \B®TIHR B B WK )M X U H

' $LQVL VXU GHV PRGQOHV URQJHXUV OH 3671 UHORLW GH\
FHOOHVY GpFULWHY FKH] OH SULPDWHWLPRBYPHIHV D X ILHRQWY G XG/%
GRQQpPHV FKWPRI/XEKOHY FKH] O KRPPH VXJJqQUHQW DXVVL TXF
/+$ FRUUHVSRQGHQW DX FRPSOH[H 3671 &E1 GX URQJHXU

3671 671

\ &E1
/

JLIXUH3KRWRJWBGDGEKIHYVFR XSHV FRUR R P DIHY

&R XSHV LPPXQRPDUTXpHYV SRXU OD SDUYDOEXPLQH 39 HQ $ OD FDOU|
$XIJRRW DOHW LQMHFWpP j O HQFUH GH &KLQH UpXWoeIXQW QRDDKKLWH

&% FDOE&LBDGLQR\DX FRGELPBQQHMNLQREPPLOPDPEUB®71 QR\DX
SDUDVRXVWKSYQDPQRWHX VRXWWKDEBDP pFXHOORPS$ % P &



'LVFXVVLRQ

/TDVVLPLODW,UR(E KIWUD REMW] XQH YRLH LQGLUHFWH HVW ¢
HQFRFWHWDLQHY GRQQpHY DFWXHOOHVY GH OD OLWWpUDWXUH
DUJXPHQWDWLRQ HVW SXUHPHQW EDVpH VXU GHQ FRIQVILHIpRILI
FHWWH K\SRWKqVH LO VHUD LQGLVSHQVDEOH GH YpULILHU O
QHXURFKLPLTXHV VSpFLILTXHV SDU H[HPSOH OHV QHXURQHYV
H[SULPHQW OH UpFHSWHMNV BD)XDDHE RBDHPHE GH'V DRRPLHAURALDK D G
RQW pWpPWERMYUHXVHPHQW OD TXDOLWp GH FHV PDUTXDJHYV
QRXV D HPSrFKp GH OHV XWLOLVHU GDQV QRWUH GpBRRHNWUDW
DOGBULYHQW OHV SURMHFWLRQV GHSXIODQM @RAIPR EPN FSQ/P Wi Q
OHV FDUDFWpPULVWLTXHV QHXURVFWURDERBHHYD FRIXQHMHRQV FR
&($ H[SHE&ERY PDUTXHXUV GH OD YRLH LQGLUHFWH PDLV OD FL
QHXURQHV GX &($ QpWDRW EBWUPNOHOFKpH

&257(;

675,$780

7KH 9WRHS$ FLUWXOLQ\D O

WR WKH FRUWH[ DGGUY

DQG LQGLUHFW SDWK
JDQJO.ILP HW DO

JLIXUHORGQOH VWUXFW X UDHY HR.@RE& FMQWITREMN RODWpUDO HW FHQWL
O DP\JUBPFLILTXHV GH W\SHVSERBW XIDD LUH V

/HV FRQQH[LRQV RQW pWH SN HQFHYpENM DWW EHWM YLUDO PRQRYV

%/$ QR\DX EDVRODW p&H&GGE M LY/ IDFPQ J E@EMVEXO DPUHGGREHQ FHQWUDO
&H/ GLYLVLRQ ODWHOUGDWHLBXRHPpGLDQH GX &H &UK FRUWLFROLEp

3SS UE SURWPLQH SKRVSK DWOQMLHN 8UHKIFXG D &R WHELEDII DR RY RV &
VSRQGGLOVW VRPDWRWWBKWNQLQHWF

,O0 QTHQ UHVWH SDV PRLQV TXH OJRULJLQH VW DLW D T K5 H
OH IDLW TXH OHXUV QHXURQHV SULQFLSDX[ VRQW GHV QHXL
PRUSKRORHXHBGXRLWIRLU O LQWYRGWFGHWRQ@UJIXPHQWY TXL SOD
QRWUH K\SRWKqVH



'LVFXVVLRQ

8Q GHUQLHU SRLQW GDQV FH FKDSLWUH UHVWH j GLVEXWHL
OYDUWLFOH PDLV TXL VHPBORRPYUHQWLpHGX ,®p ¥ R @R HB\H ©Q
/1,16 HVW j OTRULJLQH GH SURMHFWLRQV VXU GLYHUV VHEWH X
YHQWUREBHWW GXX VWULDWXP YHQWUDO LO HVW VXVFHSWEEOH G
OHV FLUEXLWV LVVXV GH FHV UpJLRIVO I00BQ M UGS HQWG LG Hy URHX
WRSRJUDSKLTXHPHQW RUJDQIL\Op HH\OM SRYNLBOOH GHL QMLDFH U
GILQMHFWLRQ GH WUDFHXU DQW pURY SN LGIXQWWE Y,RI®F K B EDH
GH FRQWU{OHU GH QRPEUHXVHVY UpSRQVHY PRWULFHV RX FRPS
DVVRFLpPHY j OD UpFRPSHQVH RX HQWRKMPPRRW HRQRRUDIDIP\L VI
UpVHDX[ (OO BPFHPMW LW XVWUHU TXH OH FRPSOH[H 3671 &
GHV EUDQFKHV SDU OHV GLYLVLRQV FDSVXODLUH HW ODWpl
OfDUWLFOH HW OH )6 HVW XQH GHV VRXUF®IN PiPHIRQMIHQD |
GpYHORSSHPHQWDOH TXH OHV UpJLR @ ¥H GRILXVEHHAX G KH R)® ILDLFDW\L
HVW LQQHUYp SDU SOXVLEMKYVSDUWHW\L GRUOMDLASHES BEFICHM S R\
DJUD Q X/HDV Big-P DOUHLIO OXVWUH QRWDPPHQW TXH VL OHV SURM
QRPEUHX[ VHFWHXUV GX VWULDWXP OHV WUDMHWYV j SDUWLU
EUDQFKHV GLVW LEFQHR/P 5 RS FH BIEHIQ W

JLIXUH6FKp®Y SURMHFWLRQV GHSXLVY SOXVLHXUVY DLUHV H@VXODLUH)
FRQYHUJHDQW GDQV O K\SRWKOD BERXWSOPPD/RBLOODLUH

$&% QR\DX DFFX,RBESQVYWLH GRUVDOH W R CEOYUHSE BUAX IOHD. Y @WUDOH S|
GH O DLUH LQVXGB MWD HUMI W@XQWD MWLRWY Q HR@B OB YIG/LBR FDSVXODLUH (
DP\JGDOLH@EZFEOQWGEIDYLVLRQ ODWpPpUDOH G&3QRFDXWERBHIDO)HQIRQGWWY
VWULDWXP *8 DLUH LQWOPHWHX ®HEROWEWH ILQ¥ XODLUH YLVFpU

a a



'LVFXVVLRQ

/D VLIQLILFDWLRQ GH FHWWH FRQIOXHQFH QRXV pFKDSSH
FUXFLDO GX FRPSOH[H 3671 &E1 /HV FRQQM[ISE B QDVXHQWX GW QP H
ODUJH pYHQWDLO GHV IRQFWLRQV GDAQ M XXOWHW I MHITOWH D FOW DIF6P
GILQWpUrW SRXU FHV DLUHV FRUWLFDOHV GDQV OfpWXGH GH
DQDO\WVH QH IDLW SRXU DXWDQW TXH SRLQWHU YHUV FHWWH F
FH TXL QPFRYVILUDKE QRPEUH GH WUDYDX[ GIDQDWRPLH DILQ C
LVVX GH FKDTXH BH@L \LOpAKOBKQH WYV EUDQFKHV 1pDQPRLQ
FKDFXQH GHV EUDQFKHV HQ TXHVWLRQ HVWERHJBRMY pH N XlW
SUpOLPLQDLUH LQGLVSHQVDEOH

., JRQFWLRQV DWWULEXpHV PR RS@BHEIX & PBSOLT XD (

/IHI+$ HW OH FRPSRUWHPHQW DOLPHQWDLUH

/H FRPSRUWHPHQW GH SULVH DOLPHQWDLUH HVW FRPSC
POPWDEROLBKMYRROW rWUH PRGXOpV SDU GHV VLJQDX[ JXVW
/| K\SRWKDODPXV HW SOXV SDUW LGP® Ud O HFR-OQPWG O B \Q 8 HD X RBQUAT 1
GH FH FRPSRUWHPHQW SHUPHWWDQW O HSROIMMALG Q/IEBWH OD F
GRQQpPHV GH OD OLWWpPUDWXUH FLEOHQW FODVVLTXHPHQW OH\
GH FRQW WP{®RIUBX FRQW G LQJHVWLRQ UHFHYDQW GHV HIIpUHC
GDQV OH WUDLWHPHQW G LQIRUPDWLRQV VHQVRULHOOHV HW
OHV DVSHFWV PRWLYDWLRQQHOV GH OXQ V8V LG/HH M LK N QU BVILIRHKD
GH PDQLQqUH DVVH] GLIIXVH GDQV O K\SRWKDODPXV RULJLQDL!
3% HW GHV UpJLRQV LQVXODLUHV /HV DXWHXUV WHQWHQW
O RUJDQLVDWLR @ MBIH FHM Qi §MDX LG H QW L8 HHRIP S RIUMFHKR P Q WE RIR
SDUWLH pOMERWWORBDWXUHY WpOHQFpSKDOLTXHV TXL PpGLF
G DSSUHQWLVWDISDWUQIBIXHR¥BHFWY KpGRQLTXHV HWH&H UpFI
SURSRVLWLRQV GH VFKpPDV G RUJDQLVDWLRQ GHV UpVHDX] L
SULVH DOLPHQWDLUH PHWWHQW HQ pYLGHQFH GHV FLUFXLWV |
SDUWLFXOLHU GH EBWRRWP DRUWMHXMWEOWrPH VL GH QRPEUHXVHYV
H[SPULPHQWDOHYV LPSOLTXHQW IRUWHPHQW FHUWDLQHV SDUW

DX UpVHDX GH FRQWU{OH SD }FX\Q6 N QWEKFBHWH Q YOHFWSHV [UR(
SUpPFLVHV



'LVFXVVLRQ

JLIXUHG6FKpPD GX UpVHDX GH FRQWU{OH GX FRPSRUWHPHQW DOSURWY QWD
:DWWW DO

$J53 DIRXWL UHODWGHES SGIBWIXGHUTXp ( pSLQpSKUDPHQREW\UDRFKXGE H
*/8 JOXWDPDWH /+$ DLUH K\SRWKDODPLTXH ODWpUDOH .06+ KRUF
13< QHXURSHSWLGH < 39+ QR\DX SDUDYHQWULFXOD

/HV WUDYDX[ UpFHQWYVY SRLQWH @R SHHUDWE R D\ BHX Q B WILRQ
JOXWDHPD*$%$ GRQW OD GLVWULEXWLRQ Q D MDPDLV VpULHXVHI
GX FRPSRUWHPHQW DOLPHQWDLUH ,0 HVW VRX¥WYHBRRWU UMHWS RQ
/+$V GH / : 6ZDQVRQ &HSHQGDQW ULM® ®@DD\o\WH GRPDQ 1P
WHUULWRLUHV GpFULWYV DROQW RO BOKKHORX FIKE WOrWXBWp V D X
OD VRNVIGLIIpUHQFHYV LPSRUWD OR/GIW B @MWjUHNQ MR & € K Y piY'B oSFOH
FH WU@YDHYDQFKH GDQV OH FDGUH GH OD SRWHUD®WHPHGW D
Q RQW TXH WUHWQSHRPBMHS QUV SDUFRWMR FRDDGIVBRQV S OTX H
OHV SUHPLQUHW CROMHEOHR REWHQXHYV SDU QR WK RPHMMWRK P L
DO = \H\W® LD O OH 3BAYVRUWJF PFEMHSRUSHDQW SULVH DOLPH
'DQV FH VBUD &R IEEMWHDXSIRUWHQW XQ pFODLUDJH SDUWLFXOLH
FRPSOH[H 3671 &E1 H/ WQYVRXFAQEFWUEDHNY FRPSRUWHPHQWYV G LC



'LVFXVVLRQ

/IHFRPS BH[H&KEIHW OD SULVH DOLPHQWDLUH

D/H FRPSOH[H 3671 &E1 HWVR OGP IFIP@GWBB®ROLTXH GH OD
DOLPHQWDLUH

/IHV FRQGLWLRQV GBRFNSOIBVHLXSEEIO Hjg DIL VB ULV H HD @ RBIQ W L
GLYHUVHV (OOHV LQFOXHQW SDU H[HPSOH OKWH Y\ROHKPHMVLRE G
SDU O DQLPDO Q LQIOXHBWHSDYVE PP Y& UWHK G®E U R VRMHH/ LR
&KRPHMMWRQ &RQWUDLUHPHQW DX /+$ WXEpVDRQ IS XOQHS URW
F)RV Q D pWp REVHUYpH | OPRRXWH SOXY RYXIJARIMWQWRQPERUWD C
GH ERLVVRQ &HV GRQQpHV RQW pWp FRQILUPpHY GDQV QRWU'
GX FRPSOH[H 3671 &0 1GHQSHRYBLDMURP HQWDLUH (Q HIIHW DXF)
QRXUULWXUH LQJpUpH HQWUH OMYLPIXN[PDE[$'FREFWH] OBV THW
FRPSOGIH &E1 D pWQ DQRUEREVHUYpH S5pFHPPHQW XQH pTXLS
FRPSOH[H 3671 &E1 DSUQV LQJHVWLRQ GH QRXUULWXUH VXLW
VD W L=pWpHOW D O &HSHQGDQW LOV QH WLHQQHQW SDV FRP.
UpDOLPHQWDWLRQ HW U p D OW VIEKG\D TOXHIXU K BREAHIP R ZLM[GR Q V. HIS
UpSR@¥RPSO36[H &E1LMOXLWH HQ VHXOHPH GW IR R QXWHHY O H
VLIQDEVXOWDQWY GHV SURFHVVXV(GEHB VIR VROPR Xj GHI W D
PRGLILFDWHR QA/HUDSIK@RBHN LQMHFOWRRMH GHILQGXLVHQW SD)\
GIH[SUHVVLRQ QR \OG SO\ AHIQRIPRKWNRQ /H FRPSOH[H 3671 &E:
Q LQQHUYH SDV OH QR\DXQRUD X pS B WD QW BB F SOBM M H VHPE(
SDV LQWHUYHQLU GDQV OH FRQWQMOBILPHWDEROLTXH GH OD SL

E /HFRPSOH[H 3671 &E1 HW OH FRQWU{OH FRJQLWLI GH

IHFRPSCB[MH &ENW DFWLYp FKH] GHV UDWV DVVRIPIDLW VR XP
SDRKH] FHX[ RPLRL\H YW L R B Q3N ¥ REWVD W MLESS O LGAEX Gt S R IHH
DY HE QOVN H3Q \FIHREPFR XU XQ YROXPH LQJpUp VLPLODLRKY MV M[ SNWUHG\X
VLIJQLILFDWLYHPHQW SOXV DERQGDQWH GDQV OH FRPSOH[H ¢
JXVWDWLY H P HXQHV CSFDUDVDNY DHEGDHH TH V W& & B PHMAWY BQW ' B YSHOUXAM. YGIH
FRROSH[H 3671 &E1 UpSRQG SOXV LQWHQVpPPHQW j O LQJHVWLR
O DQLPDO PDLEKRPEBHROQWRQD D pWp PRQWUp TXH OH FRPSOHI[H
LQQHUYDWLRQ LQWHQVH GH8S®D K &S HoX USR B MU MAD B QI DG UHYY
SDUWLRRED HY O H GHRRQ Q DA W\QD OFEEW QR X Y H®OW HREWB DO L H U
/ILQ 5HLOO\ $PORMRANIJDO /IHW DO /H &($ DYHF OHTXHO LO |



'LVFXVVLRQ

FRQQHFWp HVW PLV HQ MH X. CE@HYW ODGH V7 pRWDINO/ B IQRHSR Q@ H V
6NYyUMNBDW DO LQFOXDQW OH FRPSRUW®PWH QW QHIRBK RBLTXH

' DLOOHXUV OHV VRXBRWVS$ GBBIHOLEQ ERKYHERVOIEDYDR WR XKW \GH
GHV SUHPLQUHV PLQXWHV G H[SRVLWLRQ TXH OHV DQLPDX]
KDELVWXREWL FH FRPSOH[H VHPEOH LQWHUYHQLU GDQV OH FRC
HQ IRQFWLRQ GH IDFW HIXQUD WK DOXWR QN R R P V'R DRWQ

/H U{OH GX FRPSOQHVW6GRGENMBYLRXIWU{OH GH UpFRPSHQVH
DVVRFLp j OD FEQOORPARWNVRODODWDEOHYV &H SKpQRPgQH GH
VWULDWXP YHQWUDO $&% HWHODGOYD PRDIXXWY PPORENEWPDJ
O LQYHUVH OH FRPSPOH]HWBASPH ERQVRPPDWLRQ GH FHW DOLPFH
Q pWDQW SDV FRQQX O DQLPDO HVW PpILDQW TXDQW DX[ FRQ

F /H FRPSOH[H 36M RIBHAMW HRIPHFYHRVRULHOOHY QRFLFHS

30XV L HX U \EWHQOW DRGRIPTSBHIM @FEH1 GDQV OH FRQWU{OH
GH QXWUHIQP HRQEWLRQ GH OfpWDW SDWKRPRR & TBHHG B EQ TH QW L Y
LOQWHQVPPHQW HW VSpPFLILTXHPHQW LQQHUYp GDQV OH /+$ SE
SURMMNEWKR LQQHUYHQW DXVVL OHV SDUWDRHMWDS®VXODLUH H
&KRPHWW P® MRXHQW XQ U{OH GDQV OHV UpSRQVHV DQRUH[LJ
DYHW LI /HV QHXURQHV j &*53 GX 3% LQWqJUHQW GHV LQIRU
FRPPXQLTXHQW DYHF OH &($ SRXU LQGXLEBUMGHEWDW GH VDW
&DPSRW DO %DHVQDO KHIQW DO

7URLV H[SPULHQFHV RQW pWp UpDOLYRHPS B HH&IEHF WD QNP |
OD UpSRQVH | O TpRUWOW G PPW® LBHLQMHFWLRQ GH /36 XQ FRP
LQIODPPDWRLUH LFWWRWYBIWR@H HOD SURKG XLW XWLOLWHWQ RQF
PDONLVEBGXLVHQW XQH DXJPHQWDWLR QPR QHE [BRPBHRY G
3671 &E1 HQ DEVHQFH GH WRXW VWLPXOXV JXVWDWLI

'DQV XQH DXWUH Vp U DHDARSIHDWRHTWHDOHLQWR[LFDWLRQ DO
PLPDQWEIX@JH GUL@MDQAW XQH DXJPHQWDWD RS BRI GHP\R IDW D
FRPSO3[MH &E1 &HWWH DXJPHQWDWLRQ pWDLW VLMDIQURD@/LY
SRXU OHHMW j,QROWDD PrPH H[SPULHQFH TXH GHV DQLPDX[ D
PTXLYDOHQW GYXQH VRO XIR S DG/HGTOLQIPGI) W B VB IORDY SEMRWIDAH QS-
F)RV FRQILUPDGW PRDENPBRWHRQ HQVOUM[®DBHYR O K HG RO pUP UH
GDQV OH FRPSOH[H 3671 &E1



'LVFXVVLRQ

(QILQ GDQV XQH WURLVLGPH H[SpULHQSEHLB | DR R\G Wit FTKKHH]
OfLQKLELWLRQ SDU OD WHFKQLTXH '5($'" GX FRPSOH[H FRQW
PDOMBIWMRIYRTXp SDU XQH LQMHFWLRQ GH /36 j OJLQGLYLGX

/IHV UpVXOWDWYV GH FHV WURLV H[SpULHQFH\R SRILQMMHD W C
UpSRE®XYBRPSOH[H j GHV VWLP XOG DHRGEW LMD HFIDYQIRXBIHT H B XWH. E GH |
LOQWpUHYRIGIW GXH QRV REVHUYDWLRQV FKH] OH UDW SRLQWH(
HQWUH OH 3671 HW OH &E1 OH SUHPLHU UpDJLW SOXV LQWH
XQH ERLVVRQ SDODWDEOH /D UpDFWLHR@VH OID Q FREHK RRL B XH V(¥
OD UpSRQVH GX &E1 pWDLW SOXV LQWHQVH PrPH HQ OYDEVHQ

G OpFDQLVPHV LPSOLTXpV GDQV OD PLVHHMW WRIXFO X \FIRFP

/| HQVHPEOH GX UpVHDX [H SGLZT XEIWV BHI FRP ST OHV IR C
FRPSOH[H K\SRWKDODPLTXH SRVWpULHXU VRQW WRKY jOBHV
FRQWU{OH G DIIVHOYRHN YQOHYURPRWLRQQHOOHV HW FRJQLW
VHPEOHQW GpiSGl @& W $W\ 8 DRKIRRBIHNH EHVRLQ GH V DOLPH
PDLV pJDOHPHQW GH VRQ pWDW pPRWLRQQHO HW FRJQLWLI
QDYRQV WHDMBHBIOPLTXH SKDUPDFRJFXHWY X BHVQ BESXODWLRQ
FRPSOH[H 3671 &E1 TXH VRQW OHV QHXURQHV 7$& $ILRV GGRQQ
FRPSUHQGUH OHV PpFDQLVPHV TXL SHXYHQW H[SOLTXHU OHV |
GH QRPEUHXVHV DXWUHV H [SJHRAKHOF W\ (BRQNE CRDAMAS BEN/O BHU
H[SPULHQFHV G RSWRJpQpPWLTXH DILQ G pW X@WHAKEPHOMOH GH
3671 SHXYHQW rWUH HQYLVDJpHYV

/H &($ MRXH XQ U{OH LPSRUWDQW GDQV OH KRIRQU{TOH! ®H @
TXH GDQV OfpWDEOLVVHPH QYR GHHW@LDD OH X% R KRHMS DM R @Q p H
SDUWLFLSH JUKFH j VHVOGH|SUHVQWREY GHYERPBRVWHPHQWYV GL'
.LPHW DO ,0 HVW DLQVL FDSDEOH GH IDYRULVHU RX GH GLP
S UR M HFQXLVRDR/DW H $48 BTXH. T X H V

/HV DIIpUHQFHV JOXWDPDWHUJLTXHV SRUWPpPHV SDU OHV L
SHXYHQW DFWLYHU OHV RHXWBGHM$G%WXKIGKE&(BHWRXU LQKLEH
GX &($P YRLH DPRBXWUHHFQEHXW GRQF IDLUH O K\SRWKqVH TXH ¢
O LQKLELWLRQ BRIFSQHBYM RREHVTE&X VRQW DXVVL DFWLYpV GLUH
&*53GX 3% HHW &RLH K\SHUGLUHFWH /H 3671 HW &E1 SURED
&KRPHMAMWRQ SHXYHQW pJDOHPHQW DYRLU XQH LQIOXHQFH HJ
SHXW j VRQ WRXU HQWUDLQHU O LQKLELWLRQ GX FRPSOH[H 3

a a



'LVFXVVLRQ

3671 &E1 HW OH &($P UHVVHPEOHQMO H XTOXH. PRGOS MNJR E
&($0 &HWWH YRLH GLWH LQGLUHFWH HVW OH SHQGDQW GH FH
JOXWDPDWHUJLTXHVY DFWLYHQW OHV QHXURQHV *$%$ GX &3 T)
*3H &HWWIH GQBKQEGWLRQ OqgYH DORUV O LQKLELWLRQ GHV QH
O LVRFRUWH[ YRLH K\SHUGLUHFWH /HV QHXURQHV GX &($0 H!'
OHV QHXURQHAVWWGGEHRP®BH OHV QHXURQBVUGSXRXS® MHVF QR\DX]|
EDVH

YLIXUH &RPSDUD LWVRHDBXNO X BR WS 03b[HL& E H W67 1

&E1 QR\DX FDOHELQGD®AMDXE&H QW UD O S®OHF WE B R QIIELJAHHODWpUDOH PpC
&*53 FDOFLWRQHQDWIQE &HSWREEHRSXWDPHQ *$4 Q RE K @NULIKPD
*/8 JOXWDBDWHIPHQW HJ@REXQWH S84 O LEGRAY X SD BB ELR FKX D O
SDUDVRXVWEDOMPIWEBF6H7 QRIQRADX VRXVWKDODPLTXH 97$ DLUH W

/H &($P UHORLW DXV \*$ % $IVUS UGRNIBBE WRIRFRGM UHORLW GHV DIllip
GH SOXVLHXUV DLUHV LQVXODLUH VS Uk ¥ pRepHFMRH. Y WHE p ¥ UR MOD §
rWUH LPSOLTX® \H FOFFEVHGROW\QDSWLTXH Q D /$ID3/6 BX HWW HD XW XI
FLEOH GH OD SDUWRI® D DSZpUPORRBEIWLO0HY FRQQH[LRQV GDQV
OD SOL\PH QWIDWURW. PO -HQ@MDPIDW &RPPH LO D pWp PHQWLF



'LVFXVVLRQ

O LQWURSDXHVQR@RPPH OHD&@®H RULILQH j OD IRLV VWULDWDC
VLPLODLUH j FHOXL TXLHD& pW B RXQWODHWULYDORIRPBQ@N rWUH PH
FRQQHFWpPp DYHF OH )6 OD 6, HW FOYH F R P S GHK[RNW 8I WOV RREH NV

VWUXFWXUHY SHXYHQW DMNXHWYGE& USU R HDN E P pHFFHRLW PHR/X8GXI P HW W
FRPSRUWHPHQW pPRWLRQQHO HW FRJQLWLI GH O DQLPDO GDQ

.y, 2UJDQLVDWLRQ GH ®RKVWVSRW.KIXWD P XV

/HV UpVXOWDWYV REWHQXV QRXV SHUPHWWHQW G DPpOLRU
O K\SRWKDODPXV SRVW p UQBIX\W BRERPHEL QFTX IDVHWRQY H[SRVpHV
REVHUYDWLRQV PRQWUHQW T%HQp RUNDYHY DTWUR R GRN QY AR Q
O K\SRW ISIRY WVRMMMRIVWD B RB H QO H W 56l D Q MpHE\WIYBIER QQ p JDW L Y H
V pWHQG GPREBYN PO PLOPMANGW OH FRPS OWNDBRHWEEH V AR 8D X
SUpPDPLOODLUHV 1RIXYWINRREDNAWYX B®HRPNQWVY G f¥IH BRSS RPADQ W
OHV DQDWRPWWIHIBHRU j O K\SRRAKD TRPXMH D&®\DX HVW [HQ JpQy
JDQJOLRQV GH OD EDVH 8Q SRLQW TXL VHPEOH EXULHX]
O K\SRWKDODPXV QH V HVW DFFRPSDJQpH G DXFXQH UpIOH[LR
VD SRVLWLRK® BERWRPWTUpYpOHU /H 671 HVW XQH VWUXFWXUH
OD EDVH HW VHV IRQFWLRQV GDQV OH FRQWU{OH GH O DFWLY
K\SRWKDODPLTXH\QF AOLHQAL TXK® W H (UD\8 QURRB K H POP ISGIGDE M HV F
ODWpUDO TR LRSWP PR B DVIHU WY USEW XVLHRUD $R G G DI KAW B P H
GH O KLSHRFDBIFS\H LPSOLTXpH GDQV GD @Y PRHN. WP RRY HAD H\Q &
YpJpWDIHUNMM YV 9DQQ $JJOHWRQOOH DIPWE LGHQWLILpH
PrPH WHPSV TXH OH BQ@LVHMDDN ROALGMBIK DO DP (DXOHBHS WLV +LV
FRQVLGpUpH FRPPH XQH VWUXFWXUH HPEOpPDWLTXH GH

&HV GHX[ VWUXFRRUSHV P BPRLOIOAHQW GRQF GOHXW R{DBWUE >
PpGLOK) O K\SRWKDODPXV SRVWpULHXU ODLV LOV RQMWppWpp pW
LGHQWIXNLPX j SUKLHGWLVVH OHV UDSS URFARHRPHEBAWR | L $ DNV
GpYHORSSHPHQWDOHFRURBWVKRD POSMHIURODXX SUpPDPLOODLUHV |
DX GpEXWMBXqFOH HW OHXU DSSDUW HQDRBRMY jTX KXY SRR KDRO P P K
HVW DQDWRPLTXHRHUGW SDRBEEEHEMBRLYHQW GHV SURMHFWLR
GX IRUDDFWWVKRBRRWKPRDPLTXH PpGLDQ SRXU OH SUHPLHU HW
/H 30Y HVYW HQ UHYDQ F KiM B QPL BLDEMR \B¥Y [ ODUQAMARIADIPQ. DIODH. U H
SDUWDJHQW GHV FRQQH[LRQV DYHF O DQFLHQ V\VWqPH GLW C



'LVFXVVLRQ

/HV QR\DX[ GHOD RXSFIRIOWpULHXU DREROPMWEB® RQW
PWp LGHQWLILp O WWDHBR @B RHRMIM O D TXDVL SDV pWp pWXGLp
OH 3DUYDIR[ GRQW O KLVWRWWUTREXIFIMVRIUIBT S H O pi FEROIQ/X CH Q
IDLW SDUWLH GX FRPSOH[H 3671 &E1 FDUDFWpUIQVY 8§D W QURAWLYH
i FHWWH UpJLRQ QRXV DYRQV pUWR@GLp OBREUSY PHYRIMO @B L6 W X
&KRPHWW P® DYDLHQW VLJQDOp OHV UHVVHPEODQFHV QHXURF
30Y 306G SXLVTXH FHV WURLV QRYDNW NEUW PR QW HDHTHQHRIW U H
PWXGH QRXV DYRQV PRQWUp XQH RUJDQLVDWLRQ WRSRJUD
ROIDFWLYHV HW SKpURPRQDOHV VXU OH &E1 OH 3DUYDIR[ HW
GDQV OH /+{$GR\DXX SOXVGPpQLKIGRWKDODPXV SRVWpPULHXU 3
PRQWUp TXH OH FRPSOH[H 3671 @BHIWHUW &RQ6 HFDWD ®HWHFVOD !
RUJDQLVpPY GH PDQLqUH VWUXFWXUHOOHPHQW VIVPLEXCH]JUBHD Y
SULPDWH SRXU OHTXW® LA ¥ \B RWKIDOLPHP HW pWXGLp OHV D
/+$ VRQW GpMj DVVLPLOpHV j GX 671

(Q FRQVPTXHQFH FRPPHQFH j VH GHVVLQHU XQ PRGQOH
SRVWpPULHXU % 7dWBRREB Y W BXDOD BRWIOW GH YXH QHXURFKLPL
VWUXFWXUHV VRQW SDXYUHV HQ QHXUR QHWX ¥ Bors DAY BRI/ D W HH \
K\SRWKqVH KHYFMKJX3H FHV QR\DX[ HVW DXVVL FRQGFHBWP QHEH\
VXLYDQW XQ PRGQOH G RUJDQLVDWLRQ TXL D pWpP DHVPLHX[ C
SUpPpVHQWH GH QRPEUHXVHV UHVVHPEODQFHVY HW VRQW SDUDO

2UJDQLVDWLRQ GHV FRQQH[LRQV GHSXLV OH SDOOL

/H RUWH[ FpPUPEUDO HVW GLYLVp HQ LVRFRUWH[ DOORFRUW
O K\SRWKDODPXV HVW RUJDQLVpH DXWRXU GH GHX[ JUDQGV S{
DIIpUHQFHYV GHSXLV GH QRPE UHMSKEM P GHRQSWA A R BTRIG B BH#Y
OD FLEOH GX IRUQL[ FRQVWLWXDQW OH W UDFWOEL OFBE®RD GL
(QWUH FHV GHX[ S{OHV OHV QR\DX[ SUpPDPLOODLUHV VRQW D
TXUWLIXHQW FHUWDLQH V) VIXWKHRWHIUHIL GXH/M $SSPRMHFWLRQV IR
YODK WVOWL H WHAW PMLURDXOHH QW OH XUV RULJLQHYV GDQV OH FRUWH
VHPEOH GRPLQpP SDU GHV DIlp HIOQFHYVHSYXGR/PGLRYF R & IDRDO AN
RX FHOOHV TXL YLHQQHQW GX FRUWH[ SUpIHFOUNDORP AG LLDHD R
TXDQW j OXL GHV SURMHRWVRQ YV DXL RR W WSH] UR/(RBIYFHEBEMHUI R Q

TXL VXLYHQW OD YRLH GHV SURMHFWLRQV ROIDFWLYHV SD

$LQVL OH SDOOLXP GDQV VRQ HQVHREHGHOD Q@M H YK\ SSHDWG
O HQVHPEOH GIOX W IVRIDWW M UHW\IS RWKDODPXV SRVWpULHXU

a a



'LVFXVVLRQ
2UJDQLVDWLRQ GHV FRQQH[LRQV GHSXLV OHV QR\LC

$ F{Wp GHV SURMHEWLRQV LVVXHV GX SDOOPXRK H\DWUP XIVR/
FLEOH G DIIpUHQFHV LVVXHV GHV QR\DX[ GH OD EDVH &HV S
TXL FRQFHUGQIAV FH BOHYV LVVXHV GX &($P HW GH\W QYJORQ36 BIR)
SHXYHQW rWUH FRQVLGp/WipBNUFD IR[PH GINWXWUMQHUYp SDU OH
MD FBIWX EH U F X OHHWRPRRFWILIW XD QW GRQF HQFRUBXXEBHHWRLH G
DIIpUHQFHYV GX WpOHQFRIKD/O A DRIROING VERIQY VIDGIDLUHYV GX FERF
VHSWXP PpGLDQ HW VRQ@®W]EXREMUDIOTXHBSBqV 5LVROG HW
6ZDQVRQA YJWIUR GOBWLREB FRPSOFWKRGRPNGLDQ HVW DVVLPLODE
PpGLB@U FRQVPTXHQW OD UHVQHBBEEWE FHYVDVY WREBDXE B RIQSH
30Y GRQW LO D pWp PRQWUp GDQV O LQWURGXFWLRQ TX L
K\SRWKDODPLTXBER\DXXK\DRW KD O D P W YOH DX @/ RUDX M [ORS W L T
PpGLB®XU GH QRPEUHX[ DXWHXUV OD UpJLRBQGUDRBWQLTXWHVOEL
SDOOLGXP HW HQ SDUWDJH GH QRPEUHXVHV FDURBEW pGH VWL
WUDQVFULSWLRQ TXH FRPPH VRXUFH G LQWHUQHXURQHV SR;
FRQQH[LRQV ELGLUHFWRRDX HDUPHRE WVHLFWHEHABEHLDRQH HW OH
JOXWDPDWHRNHDXWHQW HQFRUH XQH IR IR GH L QGIVIVHHPE B D @F H
GRQQpHV FRQRMI)QRBWR KD OD P LV X HS D\PHRS/PTUBIRNAW p US BI X WH M V
FHQWUDOH SRVW FXILHXQ® HHW NEPRWWDHES 3H0%H PN DPXHND D O
6DQV VSPFXOHU SOXV DYDQW QRXV SURQRVWLTX®RQN Wb RGNV
REVHUYpV HW TXH OHV FRQQH[LRQV ELGLUHFWLRQQHOOHV GH
TXH FMMBOOHDXWUHYV VWUXFWXUHV GH O K\SRWKDODPXV SRVWpU



'LVFXVVLRQ

JLIXUHE&KpPD GH O RUJDQLVDWLRAXEHVSHOORPMKEWMR Q@YX VXESDOOLXP G
SRVWpULBGI XUSERGHKDODP XV

&KDTXH QR\DX UHoRLW GHV SURMHFWLRQV GX SDOOLXP WUDQVLWDQW ¢
DIIpPUHQFHYVY VXESDOOLDOHYV j FHWVGOUXWF\EG KV HR WPWDRKLYRHIDMWDO N RB VpRIY

&($P SDUWLH PRRIDRIHFBEWUDO GRVOMDFRGWOFRR $0K\S\WWKDWPW LFTRAUHV
PpGLDQ SRVWEULSIX®RQFXOH FEKUBSSRPIBP SBILUHY LQVXODLUHYV
0% FRUSV PDPRO@DIHY VRPDWRPRVRYDKHIH OD EDQGHOHWWH GLD
1* QR\DX JPP®BQLDLUH RUE MMKE®GIK FXOH R OSIFAMALUGXP GRUVDO 3$/Y
YHQWUY® CFRUWH[ SBP$URDWMOSK p BOWLTQR\DX SUpP DFEL7AODQRRW X HQW U
SDUDVRXVWEDIRD P LEBRWYWDBR[ VXEVWDQFHBEQQRPHYPHRPDWRVHQVRUL
671 QR\DX VR XVSWKKEDEO D WKAE IGARUNCIDB U D F W X V KD\B\RW R D @ RLQITXW pYUHD O
YOWUDFWXV K\SRW KDIDOWPULD®H YHQWUR

SHUVSHFWLYHYV

/| LQWHUSUPpWDWLRQ GHV GRQQpPHV DQDWRPLTXHV TXH QRX
FRPSOH[H 3671 &E1 HW GH VHV IRQFWLRQV (Q HIRUWD & DDHW LR
GHV UpJLRQV SRVWpPULHXUHVY GH O K\SRWKDODPXV &HSHQGDQ
DILQ GH FRPSOpWHU QRWUH K\BRW KW R KV &HW IERIPBL/)G[HNQEH U

/H GPYHORSSHPHQW DILQ G DFTXpULU GHV GRQQpPHV FRPSI
GHV UpJLRQV K\SRWKDODPLTXHV SRVWpPULHXUHYV

a a



'LVFXVVLRQ

/| DODWRPLH HW O DQDWRPLH FRPSDUpH SRXU DIILQHU QRW
FHVY UpJLRQV pYRIOQW GBM G XH) SK\ORIJpQpWLTXH /D QRWLRQ G
TXHOTXH SHX UHPLVH HQ TXHVWLRQ VL O RQ FRQVLGqUH TXF
LPSRUWDQWHY VXLW FHOOH GX WpOHQFpSKDOH HW HQ SDUWLF

(QILQ PrPRIXVLDFRQV EHDXFRXS RUBHQWHHFN G LD/FRW B L\
FRPSOH[H 3671 &E1 VHPEOH XQH VWUXFWXUH GRQW OfpWXGH D
DILQ GH FRPSUHQGUH GHV SURFHVVXV DVVRFLpY HOW S¥XUVHHE
DVSHFWV SOXV |IRRQIFUML R QQHOSW ISHOHW GH GpERXFKHU VXU GF
FOLQLTXHYV LOQWpUHVVDQWHY TXH MH VRXKDLWH SRXUVXLYUH
VHPEOH WUQqV ELHQ VEBWOHVHUSBXY RWKBDW PR[GHUQHY GH PDQLS.
DFWLYLWp 9pULILHU OHV HIITHWV GH VRQ DFWLYDWLRQ RX LQD
RX PDODGHV SHXW DSSRUWHU GHV LQIRUPDWLRQV LPSRUWL
SKpQRPgQHY GH FDFKH[LH DVVRFLpV j GHV SDWKRORJLHYV JUDY



WLEOLRJUL

$IIDWLFDWL 3 <DPDPRWR . 5L]]JL % %XUHDX & 3H\ULpUDV 1
3 ,/GHQWLILFDWLRQ RI WKH RSWLF UHFHVVYDHMKRQ L
IRUHE®HLL QH S

$OELQ 5/ <RXQJ $% 3HQQH\ -% 7KH IXQFWLRQDO DQD
7UHQGV 1HXURVFL

$OH[DQGHU *( 'H/RQJ 05 6WULFN 3/ 3DUDOOHO RUJDQ
FLUFXNWYJCEDY DO JDQ$QIQIX DRHGY FR HWHHR V F L

$OKHLG *) ((IWHQGHG DP\JGD®@N DD CG<EPND® IRAULHEUDLQ

$OOHQ *9 &HFKHWWR ") )XQFWLRQDO DQG DQDWRPLI
SUHVVRUUBIQ@RWHBLWHY LQ WKH ODWHUDO K\SRWKDODP
&RPS 1HXURG

$O0OHQ *9 &HFKHWWR ) )XQFWLRQDO DQG DQDWRPLI
SUHVVRU DQG GHSUHVVRU VLWHV I$ FMHIQHG D@V SHU R I HKEWS
&RPS 1HXURG

$O0OHQ ,QVWLWXWH $O0OHQ ORXVH %UDLPDSNRDY $YDLC

$OWPDQ - %D\HU 6% 7KH GHYHORSBE V¥ QRO WV KRHE U DRAD K
%LRO +

$OYDWRDDGR * 3DXO )$ %ODHVV 6 BRQLF KHGJHK

K\SRWKDODPXV ITURP SURJHQLWRU GREXID®V'MWR K\SRWHK

$OYDWRPDGR * 5RVHQIHOG 0* 6ZDQVRQ /: ORGHO RI
EDVHGDRAQLRWHPSRUDO SPWRAHRERRIBQS H[SUHVVLRQ
PRUSKRORJLFDGRRBWXHMHYRD

$OYDWRDDGR * 6ZDQVRQ /: 'HYHORSPHQWDO EUDLQ PD
UDW EUDLQ EPWHWHBIGDP

$QDQG %. %WUREHFN -5 /IRFDOL]DWLRQ RI D pIHHGLQJ
UDBWRF 6RF ([S %LR®H O0HG

$SRQWH < $WDVR\' BWHUQVRQ 60 $*53 QHXURQV DUH
EHKDYLRU UZLS\IGROX VWD IWAAD L X Q B \4F L

$UHQGW ' 7RVFKHV 0$ O0ODUORZ + JURP QHUYH QHW WR
HYROXWLRQ RI WKHD@H BLHR XM WXWBWR W PL

$XJRRG 6- :DOGYRJHO +- 0+QNOH 0& )DRGO Gl ]DWPLVR® RBI&F L
ELQGLQJ SURWHLQV DQG *$% P HVVBQUVEBRUMKBULQS$SWKH
VXEWK D O D P LH XQ)XRA\CFH. XI\DtF H



%LEOLRJUDSKLH

$XMOD 3. 1DUDWDGDP *7 ;X |/ SDHW]PD/QJQDOLQJ1BMIPKC
SURJHQLWRU PHBUOMAHNGARAWHD WORBQ RI K\SRWKBORBEHQW |
+

%DEDOLDQ $ (LFKHQEHUJHU 6 %LOHOOD $ *P4RDOUDGGR 6]DER
& &HOLR 05 7KH RUELWRIURQWDO FRUWH[ SURMH
YHQWURODWHUDO K\SRWKDODPXV DQG WR LWV WDUJHW
PDWWHDLQ 6WUXFW)XQFW

%DUELHU 0 &KRPHWWRQ 6 3HWHUVRKKPLWVDUDMRDWRQQDP
FDOELQGLQ QXFOHL I10QKWSRIWK\OVD R X VRMU®G DWKIH B D MR U
IRU SURMHFWLRQV IURP WKH FHQWUDO DQG BQWHQLRU
BWUXFW )XQRW

%DUELHU 0 )HOOPDQQ 'D &IKDRIDEWHUL]DWLRQ RI OF'RQDOG
RI WKH &HQWUDO QXFOHXV-RERKS DRAXIER®D LQ WKH UL

%DUELHU 0 JHOOPDQQ 'E BRUBBBIXQFWLRQDO 2UJDQL]DWLR
JURP WKH OHGLDO DQG ,QWHUPHGLDWH 3DUWV RI WKH
'LVWLQFW 'LYLVLRQV RI WKH /DWHUD® GWS RMXXWDFROD PLF $!

%DUJPDQQ : hEHU GRUL VLIFHKHU ROVHUNUOH W I X QJ YRQ +\SR
1HXURK\SRS KWO®IO | R U \WF K

%DUQD - 5HQQHU ( $UV]RYVINL $ &VHUYHQIN O .RYIiFV =
6XFNOLQJ LQGXFHG DFWLYDWLRQ@ASWWWHXQRNYMFWKH EUI

%D\HU 6% D 7KH GHYHORSPHQW RI WKH VHSWDO UHJLRQ
+ WK\PLGLQH DXWRBREBER1IBIXIRO

%D\HU 6% E 7KH GHYHORSPHQW RI WKH VHSWDO UHJLRQ
DQAUUDGLDWH G&HRPEU\RHX U RD

%D\HU 6% $OWPDQ - "RHBORGSPHQW RI WKH 7HOHQFHSK
&HOOV 1HXURJHQHVLV DQTKHHXWRQHBEO YRV BWWIQP ,Q@K
S3D[LQRV * HG BIUVWRQ $FDGHPLF 3UHVV

%HUJTXLVW + .DOOHQ % BWXGLHV RQ WKH WRSRJUDSK
EUDRFOND $QDW %BVHO

%YHUJTXLVW + .DOOHQ % 1RWHV RQ WKH HDUO\ KLVWR.
QHUYRXVWHP LQ ¥ HLRWPISE UBWHRO

WHUWKRX@DQ]EHUJ + 7KH ODWHUDO K\SRWKDODPXV D\

HQYLURQPHQWDO QHHGVYWLPRP CHOLHRFQVHARRE B¥@ W@ O% H KD Y
+

%LOHOOYDD $HR@DGR * &HOLR 05 & R D[Q B 0% BV YRIO ER[FE
H[SUHVVLQJ QHXURQV LQ WK H) XOOMKNDRVIKLS RWWDVODP L |

%LOHOOD $%RMY®RH] &HOLR 05 H[STUKHW VWRQE QHXURQV
YHQWUROCERWHKWDIDD AKLF SDUYDIR[ QXFOHXV SURRPMEW W
1HXURO %



%LEOLRJUDSKL

WLWWHQFRXUW -& 3UHVVH ) $ULDV & 3HWR & 9DXJKDQ - 1
7KH PHGBQERQWUDWLQJ KRUPRQH V\VWHP RIQGVKH U
K\EULGL]DWLRQ KLVWRFK-HRIFFDSO EKRURBWHUL]DWLRQ

%RODP -3 ,QJKDP &$ ,]]JR 31 /HYH\ $, 5\H '% 6PLWK $' :DL
3FRQWDLQLQJ WHUPLQDOV LQ VIQDSWLF FRQWDFW ZLWK
EDVDO IRUHEUDLQ D GRXEOH LPPX®BBLWRFHVHPLFDO VW

%RODP -3 :DLQHU %+ BPLWK $' &KDUDFWHUL]DWLRQ
QHRVWULDWXP $ FRPELQDWLRQ RI FKROLQH DFHW\OW!
LPSUHJQDWLRQ DQG HIHXFMRY R QHRMFHJRVFR S\

%RXODQWLIRNDOO .( +\SRWKDODPLF QHXURQDGEBRIGAVSRQ
WHPSHUPPWXUBIK\VLRO *

%RXUJHDLV / *DXULDX & %HUQDUG -) SURMHFWLRQV |
QXFOHXV RI WKH DP\DGQ OD/3¥RV XV&\HL (RMWHHEU UMW U RV F L
-+

%UDDN + SUFKLWHFWRQLFV RI WKH KXPDQ WHOHQFHSKI

%UHVVRQ -/ &ODYHTXLQ 0& )HOOPDQQ ' %XJQRQ & -
VI\VWHP UHY HD OH® PR W FRHOH@QLMVQUDWLQJ KRUPRQH 0&
1IHXURVFL /[HWW

%ULVFKRX[ ) &YHWNRYLF 9 *ULIIRQG % )HOOPDQQ ' 5L\
GHWHUPLQHV SURMHFWHRSU DA RH SDRNLBUQY RI GLH
FRQWDQJ PARDRBH QW UDW(IXQJ KRUHPRURVE L

%ULVFKRX[) )HOOPDQQ ' 5LVROG 3< 2QWRJIJHQHWLF GF
QHXURQV D K\SRWKDODPLF X0&+ DUHXDRKEERWKHVLYV

%XOFKDQG 6 *URYH ($ 3RUWHWRPHRRGERPPBPLQ JHQH HK[ UHJ
IRUPDWLRQ RI WRHAFARUWY.FDHO KHP

%XSHVK 0 $EHOOIQ $ OHGLQD / D *HQHWLF DQG H[SH
FRQWLQXXP Rl WKH FHQWUDO H[WHQGHG DP\JGDOD DC
SULQFLSDO @RRSRRIBIXU =

%XSHVK 0 /HJD], $EHOOIQ $ OHGLQD / E OXOWLSOH WH
HPEU\RQLF GRPDLQV FRQWULEXWH QHXURQV &RR SWKH
1HXURO *

%XSHVK 0 9LFDULR $ S$EHOHGQ®D /HVILOLYDPLF H[SUHVVLR
K\GUR[\ODVH P51%$ DQG SURWHLQ LQ QHXURQV RI WKH
H[SHULPHQWDO HYLGHQFH RI WK% UD LRX OWWU % BW JDPERWR

&DMDO 65 +LVWRBRPR QHUGK M\GH OTKRPPH GHV YHUWnplI

&DPSRV &% %RZHQ $- 5RPDQ &: 3DOPLWHU 5° (QFRGL(
&*53 QHXURWXUH =



%LEOLRJUDSKLH

&DPSRV &% %WRZHQ $- 6FKZDUW] O: 3DOPLWHU 5' 3D
&RQWURO OHDO&HHDWOP 0 QWBHE R Q

GH &DUORV G®OVRBHDITXH / 9DOYHUGH ) '\QDPLFV RI Ft}
ODWHUDO JDQJOLRQLF HPLOQRWFH LQ WKH UDW

&DUWHU 0( +DQ 6 3DOPLWHU 5' SDHOEWB BK 5 B S WFIDGH-
PHGLBWHLAWNLRQHG W DIVHWXKH PWHWVLRQ

&DUWHU 0( 6RGHQ O0( =ZHLIHO /6 3DOPLWHU 5° *HQHWIL
WKDW VXSSUHMWHXYUBISSHWLWH

&DVVHOO 0' )UHHGPDQ /- 6KL & DWEZRB ROWKH¥HR\WRUD
DP\JGBQR 1 < $FDG &FL

&HOLR 05 &DONEIDIGEL SDUYDOEXPLQ LQ WHOHURDWLEBBMR)

+

&KHQ -< &DPSRV &% -DUYLH %& 3DOPLWHU 5' EOBRVKDEU
DQG 6XVWDLQ $YHUVLIYHXUBRQYWH OHHPRULHV

&KHYDOLHU * 9DFKHU 6 'HQLDX -0 'HVEDQ 0 'LVLQKL
H[SUHVVLRQ Rl VWULDWDOQLIQPWLRQN X N SHEGHD QMM DA
GLHQFH SKDX@MARQVYQ 5HV+

&KRPHWWRQ 6 7TKgVHx 2UJDQLVDWLRQ PRUSKRIRQFW
SRVWpULHXU FKH] OH URQJHXU

&KRPHWWRQ 6 )UDQFKL * +RXGD\HU & ODULRW $ 3RQFHW
'LITHUWQWUICEXWLRQV RI SUHSURO&+ DQG K\SRFUHW |
SLJ 6XV VFURID- GRIHE WILH-XY¥R D QD W

&KRPHWWRQ 6 3HGURQ 6 3HWHUVFKPLWW < <9DQ :DBHV 9
SUHPDPPLOODU\ ODWHWHD K\BERMVIKDHODBHN SRXFEV WR |
DYHUVLYH WDVW Eb\W DRQWHKNU X B @&/HY X Q@ MW

&KX <« OF,YHU (/ .RYDOHVNL 5) $WKHUWRQ -) %HYDQ O
3DWKZD\ SREWKPRODPLF ,QSXWV )ROOREUQL QH'RSDHPU M\
1IHXUREBXURQ H

&RERV , 3XHOOHV / ODUWtQH] 6 7KH DYLDQ WHOHQFHS
QHXURQV WKDW LQYDGH WDQJHQWLDOO\ WKH SDOOLXP
'HY %LRO*

&RFDV /$ OL\RVKL * &DUQH\ 56( 6RXVD 9+ +LUDWD 7 -RQH)
&RUELQ -* OKHDJH SURJHQLWRUV GLIIHUHQWLDOO\ |
WKH VWULDWXP- DXHX DR VFEDtO D

&RPROL ( %BHRYPR (5 1HJUmMR 1 *RWR O &DQWHUDYV 16
Rl WKH SURVHQFHSKDOLF V\VWHPV LQYROYHG LQ RU.
I1HXURVFLHQFH



%LEOLRJUDSKL

&URL]JLHU 6 $PLRW & &KHQ/; :8UHKVYHOPDERQ<- 5LVROG 3
'HYHORSPHQW RI 3RVWHULRU +\SRWKDODPLF 1HXURQ
SBURVHQFHSKDO1I/R&PVUF 30DQ

&URL]LHU 6 &DUGRW - %ULVYFARRI % )BBQYRDOQ®B< *U  7KH
GLHQFHSKDOLF 0&+ V\VWHP D YHUVDWLOH QMHXR@W D O
1IHXURHQGRFWLQRO

&URL]JLHU 6 &KRPHWWRQ 6 ¥HOOPREKDPUDFWNBOGVWLRQ RI |
SURVH QAN KN RRY)DRQS\O DIYX URD QD W

&URL]JLHU 6%MNWUM@RKL * &RODUG & 3RQFHW X /D 5RFKH $
&RPSDUDWLYH $QDO\VLYV 6KRZV ORUSKRIXQFWLRQDO 'LII
OHOD®RQFHQWUDWLQJ +RBBRQKHE\VWHPV

&URVE\ (& "RRGEXUQH 57 7KH FRPSDUDWLYH DQDWRF
K\SRWKDODVRE5HV 1HUY 0OHQW 'LV

&YHWNRYLF 9 3RQFHW ) )HOOPDQQ ' *ULIIRQG % 5LVRO
SURGXFLQJFRBOBQWYKXRUPRQH DUH LQIOXHQFHG E\ OR

K\SRWKDODPLF WDFK\NLQLQHUJLF SURMHEWXBRVFWHKQRP
+

'‘DLW] +0 3RZHOO 73 6WXGLHV RI WKH FRQIHXWURQV |
IHXURVXM\FKLDWHUJ\

'HQLDX -0 &KHYDOLHU * 'LVLQKLELWLRQ DV D EDVLF
IXQFWLRQV ,,QZKBDOWLLIDWRQFH RQ WKDODPRFRUWLF
WKDODP L RQOEQHXHN +

'f+DQLV : /LQNH 5 +D<QMOW DQHU 7RSRJUDSK\ RI WKDODPLF
FDOFLWRQH QDMIDPE SHSWLGH &*53 LPPXQRUHDFWLYH Q
RI WKH DP\JGDOD DQG H[&RiRSs HG OWPRDG D O D

'LHPRX[ * %DQIL 6 6XOWDQG GHBRIDGR '$@DIJHQ $ &DQLGL
0 3HOXVRDUMQ@ .RFK O %LOLR 0 &DQWLHOOR , 9HUGH
&LFFKLQL - 3HUURXG ( OHKPHWHLV& OKW LRI DQDW KRURE
WUDQVFULSWRPH LQ3WREHAPR®VH HPEU\R

'RERO\L $ ,UZLQ 6 ODNDUD * 8VGLQ 7% 3DONGDMWMGE BHSW
FRQWDLQLQJ SDWKZD\V KRWKHIHRWRIRUHEUDLQ

'RQJ + 6ZDQVRQ /: 2UJDQL]DWLRQ RI D [RIDDURODNMHFIND
RI WKH EHG QXFOHL R{ VERIF S/ WMIBLXXQU REHUPLQDOLV

'XQFDQ 51 ;LH < OF3KHUVRQ $' 7DLEL $9 %RQNRZVN\ -/ 'RX
+\SRWKDODPLF UDG LD OUH®DHY LRQ FRMORUD O VB E R BIOE HWR U
'QWFDWHQLQ HYIQORS BH QW

(LVHQVWDW ' /LX -. OLRQH 0 =KRQJ : <X * $QGHUVRQ
5XEHQVWHLQ -/ '/; '/'DQG '/H[SUHVVLRQ GHILQH GLVW
EDVDO IRUHEUDLQ &RIREUH@XWLAWLRQ



%LEOLRJUDSKLH

(OLDV &) /HH &( KL®O\ 56 $XKDU 0 6DSHU &% (OPTXL

&KDUDFWHUL]DWLRQ RI &$57 QHXURQV LQA&RIRIS UIDH WDRYTS
+

(OLDV &) 6LWD /9 =DPERQ %. 20LYHLUD (5 9DVFRQFHOR\
OHODRRQFHQWURQH GURRBFEWLRQV WR DUHDV LQYROYH:
- &KHP 1HXURD®DW

(OLDV :- 5D\ '. -DQH -$ E /HQQDUW +HLPHU FRQFHSW
HIWHQGHG DRXUFDOMJILFXO )RFXV

(OVKDWRU\ < *DQ//0 KRPARER[ JHQM WMOKWUHG IRU WKH GH
UHVWULFWHG IRUHEUDLQHXBRRLRIHUILF QHXURQV

(QIHOKDUGW ( OH\QHUW'HRB QWK HHXM\RGF&\G KROH XV

(SVWHLQ $ 7KH ODWMHQU®BWOWRRKHS RWKDOPDFQEFBWLRQV IRU
SVI\IFKRORJ\ RI KX@IHRU DYV WIOLIKWLRORJIFDO 3V\FKRO

JHOGEOXP 6 (UODQGHU 0* 7RELQ $- 'LITHUHQW GLVW
P51$V VXJIJHVW WKDW WKERW?R \IJM\K\SO B D W HVGHRIFW LY H
- 1HXURVFL 5HV

JHUQDQGH] 'H OROLQD $ +XQVSHUJHU 5: 2UJDQL]DWI
JRYHUQLQJ GHIHQFH DQG IOL3IKWIRDMDFWRGQV LQ WKH FI

JHUULHU "7KH )XQFWLRQV RI WKH EUDLQ /RQGRQ 6PLWK (C

JLOLPRQRII ,1 $ UDWLRQDO VXEGHYREK LIRHX BRR QV B ¥\ I KILUDH,
+

JLW]VLPRQV -7 7KH SK\VLRORJ\ RO RMXRIW WK D\QLRKY BRIEXF

)ODPHV 1 30D 5 *HOPDQ '0 5XEHQVWHLQ -/5 3XHOOHYV /
PXOWLSOH VXESDOOLDO SURJHQLWRU GRPDLQV E\ WKH
FRGHVIHXURVFL%:

)ODQGLQ 3 .LPXUD 6 5XEHEWWHULRIHGLWRU JRQH RI WKH
JDQJOLRQLF HPLQHQFWRJHARHWHWHENPRVW RI WKH JORI
QHRFRUWLFDO LDHXHIRYIFXHRQV

)XML\DPD ) 7DNDKDVKL 6 .DUXEH ) 0 R UDIQROR DL F DIOF K
FROQWULEXWLQJ UHZDQME SHOHGR\FRLLR Q

)XOWRQ -) 5DQVRQ 6: )UDQW] $0 7KH K\SRWKDODPXV
IXQFWLRQ %DOWLPRUH 7KH :LOOLDPV :LONLQV &R

*DQVHU 6-0 9HDQO WIRFFKIWFGBH VWXGLHQ «EH 0RADSK RIDK L U
-E +

*DURKIDEH]DV 0E =LNRSRXORV % %DUEDV + 7KH 6WUX

FRQQHFWLRQV SODVWLFLW\ SDWKRORUKH GAHVHERITRMH q
%UDLQ 6WUXFW)XQFW

a a



%LEOLRJUDSKL

*DUFy3H] 0 $EHOOIQ $ /HJD], 5XEHQVWHLQ -/5 3XHOOHYV /
FRPSDUWPHQWY RI WKH PRXVH FHQWURPHGLDO DQG
H[SUHVVLRQ SDWWORBPHRRE QIHXHWR O

*HHUDHGWYV /0 1LHXZHQKX\V 5 9HHQLQJ -* OHGLDO IF
&S\WRDUFKLWHFWXUH RI WKH FDXGDO ODWHUDO K\SRWHK
EHG QXFORPS 1HXURD

*HUIHQ &5 %DLPEULGJH .* OLOOHU -- 7KH QHRVWL
GLVWULEXWLRIQRBILEOD GRIRKWHLQ DQG SDUYDOEXPLQ LQ W
PRQNMYRF 1DWO $FDG 6RL 8 6 $

*HUIHQ &5 %RODRKBSWHWH 1HXURDQDWRPLFDO 2UJDQL]D
*DQJOLMQG®ERRN RI %HKDY LRUDOL QHYURYVFVHQ@EBH < HGV
(OVHYLHU

*HUIHQ &5 'LOVRQ &- &KDSWHUYQWHXUD BWHGEDO\VIW G PO LR
3DUWS,  + $PVWHUGDP (OVHYLHU

*LOSLQ 1: +HUPDQ 0% 5REHUWR 0 7KH FHQWUDO DP\J
DQ[LHW\ DQG DOFR%RROX V3 GIK\LBWIH UV

*RQ]DOHV & &KHVVHOHW 0) $P\JGDORQLJUDO SDWKZD
ZLWK 3KDXOGRIDXW YOHXFRDOJIOXZWRYLOHBY RO

*RQJiOH] $ /ySH] -0 O0DUtQ 2 ([SUHVVLRQ SDWWHUQ RI
LQ WKH GHYHORSLQJ%HDRG»WHVRWHEHDL®E 3DWWHUQYV

*RQ]iOH] -$ ,RUGWQRBRX 8GDPDQWLGLV $ %XUGDNRY '
DQG EALMIMGLUHFW LQSXWYV RI K\SRWKDQ@DWL&RRPHXRQG

*RQ]DBOXR] $ $ORQVR $ 6DQ] -0 /OLQiV 55 $ITHUHQW SU
FRPSOH[UDW KHWK VSHFLDO UHIHUHQFH WR WKRVH IURF
- &RPS 1HXURD

*RWR 0 6ZDQVRQ /: $[RQDO SURMHFWLRQV-IRP IWVKH S
1HXURO =

*UD\ 76 &DUQH\ 0O( ODJQXNVRKYFW SURMHFWLRQV IURP WKH
QXFOHXV WR WKH K\SRWKDODPLF SDUDYHQWYG&XKIO® U
DGUHQRFRUWLFRMWXKWRFALAQGBRAOH@RER J\

*UD\ELHO $0 SDIJVGDOH &: +LVWRFKHPLFDOO\ GLVWLQ
KXPDQ PRQNH\V DQG FDW GHPRQVWUDWHZBURF DEBWOO\
$FDG 6FL 8 6 %

*ULIIRQG % SLVROG 3< BEEDMIRE@HHBBEWQRE ZLWK SHSV
SHSWLGHV+

*ULOOQHU 6 SREHUWVRQ % 7TKH %DVD@XxWDRIBLEAYH!I
5 5



%LEOLRJUDSKLH

*URHQHZHJHQ +- %HUHQGVH +: &RQQHFWLRQV RI WKH
VWULDWRSDOOLGDO SDUWV-R&RWKH EBXDROIDQJOLD LQ

*URHQHZHJHQ +- %HUHQGVH +: +DEHU 61 2UJDQL]DW
VWULDWRSDOOLGDO VA\VWHP LQIWKHKHRNPLHRHGWUDO SDH

*URYH ($ 1HXUDO DVVRFLDWLRQV RI WKH VXEVWDQWLD
- &RPS 1HXURD

*UXSS / ROEXUJ + ODFN $) $VWURJIOLDO -VVEBRREBW XU K
1HXURO *

*XUGN&DQ 7TKH GLHQFHSKDORQ RI WKH DOELQR UDW 6WXC(
&RPS 1HXURO

+DKQ - &RPSDULVRRQRHPMWYDAWLDJI KRUPRQH DQG K\SF
H[SUHVVLRQ SDWWHUQV LQ D RMWHU ®QW HSIDLF KOS RW K/
1IHXURVFL [HWW

+DKQ -' 6ZDQVRQ /: 'LVWLQFW SDWWHUQV RI QHXUI
MX[WDSDUDYHQWULFXODU DQG VXSUDIRUQLFDO UHJLRQ
UDMUDLQ 5HV 5HY

+DQ 6 6ROHLPDQ 07 6RGHQ O( =ZHLIHO /6 SDOPLWHU &'
3DLQ &LUFXLW WKDW &U&ABDOWHY H 7TKUHDW OHPRU\

+DQ : 7HOOH] /$ 5DQJIJHO 0- ORWWD 6& =KDQJ ;/DIKPDHGIR,2 &
6- YDQ GHQ 3RO $1 GH $UDXMR ,(  QWHJUDWHG &
WKH &HQWUDO 1XFOHXWORI WKHHP\JGDOD

+D\QHV :,$ +DEHU BHH RUJDQL]DW LRXE RIKSDOHIRJIRFQMWIDSX WV |
SURYLGHV DQ DQDWRPLFDO VXEVWUDWH IRU ERWK I
LPSOLFDWLRQV IRU %DVDO *DQJOLD PRGIKOR\DRAE GHHS

+HLPHU / QL®VR 7KH VXEFRUWLFDO SURMHFWLRQV RI WK
QHXUDO DVVRFLDWLRQV Rl WKH KLSSRFDPSXVR®WXH SLL
FHQWHQQLDO V\PSRSS X£ SURRZHFGULNJIJFDQWLQL 0

+HQGULFNVRQ $( :DE@RDBIQ :0 $Q DXWRUDGLRJUDSKL
PLFURVFRSLF VKASKRWRIDOHW L B RH@GIRWIVERVW LNYRVN $(

+HUULFN &- 7KH PRUSKRORJ\ RI WKH IRUREUQDQ RQ
&RPSDUDWLYH 13\ EFRRRIRBQG

+HWKHULQJWRQ $( 5DQVRQ 6 ([ \HBURLSFKH @ MVIDAD FKE 8 R W D [
3URF 6RF ([S %LRO OHG

+LUDWD 7 /L 3 /DQX]D *0 &RFDV /$ +XQWVPDQ 00 &RUEL
GLVWLQFWKWOIOHGHURIHQLWRU SRROV IRU QHXDWRQDO
1IHXURVFL%



%LEOLRJUDSKL
+LV 9RUVFKOIJH ]XU (L Q$WHLKO XS@D &H QW ELERQEXQJIV It

+

+Rl1 35 <RXQJ :* %ORRP )( %HOLFKHQNR 39&RRSDOUIRWOAY I
&S\WRDUFKLWHFWRQLF $WODV RI WKH & %/ DQG 6Y O

+ROPJUHQ 1 3RLQWYV RI 9%HDBRORHSKRQRIJRUB +LIKHL
$FWD =RROR4LFD

+XQW 63 ODQW\K 3: GKEQIDPPR 6 Y RN ODMD @/ FREDW URIXURV F
+

+X[OH\ 7+ 7KH DQDWRP\ R YHUWHEUDWHG DQLPDOYV

-HQQLQJV -+ 5L]]L * 6WDPDWDNLV $0 8QJ 5/ B6WXEHU *'
$UFKLWHFWXUH RI WKH /DWHUDO +\8RWAIQFGID RXV 2UFKH

.DOLQ 1+ 6KHOWRQ 6( 'DYLGVRQ 5- 7KH URGH ®D WG H
PHGLDWLQJ IHDU DQG DQUHMW\RYVF M KH SULPDWH

.DSSHUV &8% +XEHU *& &URVE\ (& 7KH FRPSDUDWLYH
RI YHUWHEUDWHY LQFOXGLQJ PDQ 7KH ODFPLOODQ &RP

.HPS -0 3RZHOO 3H VWUKXKFWXUH RI WKH FDXGDWH QXFOHX
PLFURVFRISORY 7UDQV 5 6RF /RQG % %LRO 6FL

.H\VHU $ 7KH GHYHORSPHQW RI WKH GLHQFHSKDORQ RI
RI WKH YDOLGLW\ RI WKH FULWHBEWD BDUNWEGXY S L RCD R}

H\VHU $ 'HYHORSPHQW RI WKH K\SRWWDODWXRQLQQMI
PRUSKRORJLFDO SRVLWLR€D QBERB®N RRQ WWRIH & HS/RW K D@ C
RI WKH K\SRWSKDODPKX <RUN ORUJDQH 3- DQG 3DQNVHH:

.LP - =KDQJ ; OXUDOLGKDU 6 /H%ODQF 6% 7TRQHJIJDZD 6
$P\JGDOD 1HXUDO &LUFXLWV IRMWBWBS@EHWLWHYH %HKDYLR

JKOHU & 3D 9 'LVWULEXWLRQ RI JDPPD DPLQREXW\
DQG WHUPLQDOV LQ WKH VHSWDO DUHD $Q LPPXQRKL
JOXWDPLGE GHFDUER[\ODWK)DRW WRHUR®W EUDLQ

|KOHU & +DJOXQG / 6ZDQVRQ /: LP$P BQR X W B AVOLSKHD DGR
WKH KLSSRFDPSXV DQG VSLQDO FRUG IURP LQGLYLGXDO
DQG JRQD-L@RHPEW 1HXURD

.UHWWHN -( SULFH -/ $P\JGDORLG SURMHFWLRQV WR \
IRUHEUDLQ DQG EUDLQVWEHRPPEQ WAIKH RXDW DQG FDW

.UROHZVNL 'O OHGLQD $ .HUPDQ ,$7KRPASOPQY G& BN\ ¢
6FKDW]EHUJ $) O\HUV 50 $NLO + -RQHV (* :DWVRQ 6-
FRUWLFBMWWHREBLIOQJ IDFWRU DUJLQLQH YDVRSUHVVLQ

FRQFHQWUDWLQJ KRUPRQH DQG RDHIPRVAIRGISV 1LHX WKOI
+



%LEOLRJUDSKLH

.*Q]OH + %LODWHUDO SURMHFWLRQV IURP SUHFHQWUDC
RI WKH EDVDO JDQJOLD $Q DXWRUDGLRDWDEIQLB HWW X G\

+

/IH*URV &ODUMNH:{ %HHIGRWK * 'RWW 10 7KH +\SRWKDOD
JXQFWLRQDO &OLQLFD@D@ 6 HBXBYIVAFO-$VSHFEFWYV

/HH +- *DOODJKHU 0 +ROODQG 3& 7KH FHQWUDO DP\.

QLJUD UHIOHFWYV SRIHFEDL\WWR ® Q. ¢f IDISFSB WHMLQY H OFRQ G L W
+

/IHH +- *URVKHN ) 3HWURYLFK * &DQWDOLQL -3 *DOODJK
$P\IJGDIQRUDO &LUFXLWU\ LQ &RQGLWLRQLQJ RI-D 9LVXI
1HXURVFL #

/ILQ< $UWKXUV - 5HLOO\ 6 *XVWDWRUN LQVXODU FRUW
QHRSKRHEXDRELRO /HDU® OHP

/ILQ< 5HLOO\ 6 IRVIMDWRU\ LQVXODU FRUWH[ FRQQHFV
%HKDY %UDLQ HHV

/LQ< 5RPDQ & $UWKXUV - 5HLOO\ 6 )RV7IDNWHWHRIKRE L
EUD%QDLQ 5HV#

ODUFKDQW 1- 'HQVPRUH 96 2VERUQH 3% &RH[SUH
FRUWLFRWOR®SKILQJ KRUPRQEOLQPNKXGDODWHIHGWQFH R
HQGRJIJHQRXV RSLRLG VA\VWHPWRBSWKHXQWURWMHUDO GLYLV

ODULQ 2 $QGHUVRQ 6$ 5XEHQVWHLQ -/ 2ULJLQ DQG F
LOWHUGQHXHRQRVFL+

ODULQ 2 5XEHQVWHLQ -/ $ ORQJ UHPDUNDEOH MRX
WHOHQFHBWDGOGRY®Y 1HXWRVFL

ODUWLQ '0 6NLGPRUH -0 3KLOLSV 67 9LHLUD & *DJH 3- &R
&DPSHU 6% 3,7, LV UHTXLUHG IRU QRUPDO GHYHOF
VXEWKDODPLF QXFOHXVWIQR® PLGEUDLQ

OF'RQDOG $-&\WRDUFKLWHFWXUH RI WKH FHQWUD&RPB\JGD (
1HXURO =

OF'RQDOG $- &DNDEPQ@RQAUHDFWLYLW\ EQ&RRB ULHX LCRRQ.
+

OF*HRUJH $- )DXOO 5/ 7KH RUWLQIJDWRR QVRH WK FEUR
WKH VWULDWXK WU R VW KH Qd-HW

OHGLQD / $EHOOIQ $ '"HYHORSPHQWG6B®GQH YSRHIDXW HRQ R
+

OHGLQD / $EHOOIQ $ O9LFDULR $ '"HVILOLGHYHORSPINRW]

FRQWULEXWLRQV IRU XQGHUVWDQGLQ % WKHQRWHER QY] D(W
+



%LEOLRJUDSKL

OHGLQD / %XSHVK 0 $EHOOIQ $ &ERQWULEXWLRQ RI J
IRUHEUDLQ HYROXWLRQ DQG GIFSHKHORBEYP HIWWE HNMKRSIMW
%HKDY (YR®

OHGLQD / B5HLQHU $ IHXURWUDQVPLWWHU RUJDQL]DWL
LQ YHUWHEUDWHY LPSOLFDWLRQ%WURUW%HKDMEXWORAQ

OpV]iU = *LUDUG ) 6DSHU &% &HOLR OBODPLF78BUYDWHEX
LPPXQRUHDFWLYH 39 QXFAOPBX VL HXUREGHQWV
OLOOKRXVH 2( $ *ROJL VWXG\ RI WKH GEWHDQGLRHVPHG I
t
OLOOKRXVH 2( $ JROJL DQDWRP\ RI WKGIGEREBNQRV WA\

K\SRWKDODPXV $QDWRPSRI WKHIKS RRKY OQBEX%WDVHO |
3 3DQNVHSS -

OLOOKRXVH 2( *UDQXOH FHOOV RI WKH ROIDFWRU\ WXE
&DOOCHKMPPS 1HXURO

ORJD 00 +HUEHUW + +XUOH\ .0 <DVXL < *UD\ 76 6DSHU
FRUWLFDO EDVDO IRUHEUDLQ DQG K\SRWKDODPLF DIIH
- &RPS 1HXURD

ORJHQVRQ *- 6ZDQVRQ /: :X 0 FWLROXUDRMEWDXFOHXY DF
JOREXV SDOOLGXV VXEVWDQW L DODQMMHRILA) B WEBIR WKD®D DE
DQDWRPLFDO DQG HOHFWURSK\VERDHRYIURNGLLQYHVWLJID

ORJHQVRQ *- 6ZDQVRQ /: X 0 WKDWYSGRRQAAWLRQV IUR
LQQRPLQDWD WR JRQD LQFHUWD DQG PHVHQFHSKDOLF ¢
DFWLUDLQ 5H\4

ORQWLHO -) $ERLWL]) 3DOOLDO SDWWHIRXQ\W J1 BRGRWR

ORRUH 5< /HQQ 1- $ UHWLQRK\SRWKD&OPRPI F1HXRRIDF W L
+

ORUDEPDUR 5 &RUWPVS 6LPRQ ) 6WHKEHUJ - SROH RI

WDVWH | DIFHDOLBURND /HDU® OHP

ORUHQR 1 *MQ]iOH]7KHHXYOJILQDWHG VHFRQGDU\ SURVHQFH
JURQW 1HXURDQDW

ORUHQR 1 *RQ]iOH] $ 5pWDX][ 6 '"HYHORSPHQW MBLAG HYF
&HOO 'HY %IHRO

ORUJDQH 3- SDQNVHSS - HGRI WKH KDBPSFROERRODPXVx $QL
K\SRWKDODPXV 1HZ <RUN ODUFHO '"HNNHU

1IDPEX $ 7RNXQR + 7TDNDGD O )XQFWLR@RDWKIDOQD PLR-
SDOOLGDO pK\SHUGBXKURFWI SBWKZD\



%LEOLRJUDSKLH

ILHXZHQKX\V 5 'RQNHOBKRO ¥R QVKQ 1L7KH FHQWUDO QH!
YHUWHEUDWHY #%HJWDUIQ 6SULQJIJHU

ILHXZHQKX\V 5 *HHUDHGWYV /0* 9HHQLQJ -* 7KH PHGLE
*HQHUDO LQWWBRE®SFWHRQRO

ILHXZHQKX\V 5 3XHOTRLDUGY D QHZ QHXURPRUSKRORJ\
' QWHUQDWLRQDO 3XEOLVKLQJ

1LX*- <RNRWD 6 7VXPRUL 7 2ND 7 <DVXL < SURMHFWLF

DQG DQWHULRU FRUWLFDO D FRGHDHORU G DQRRQMKRWR RX}
QHMURQV LQ WKH ODWHUD ® KDERWKHD\ADP XV RI WKH UDW

lyEUBHWUHLUD 6 *HOPDQ ' %DUWROLQL * 30D 5 3LHUDQL
PROHFXODU VSHFLILFDWLRQ-RLEXBEXNMLSDOOLGXV QHXU

2FDxD )0 6XUQDQ®W DBDLWRK . .DUGDPDNLV $$ &DSDQWLQL
6 7KH ODPSUH\ SDOOLXP SURYLGHV D EOXHSULQW
IURP FRIXWH[ %LR®

2ND 7 7VXPRUL 7 <RNRWD 6 <DVXL < IHXURDQDWRPLF
RI SURMHFWLRQV IURP WKH FHQWUDO DP\JGDORLG QXF
SHULDTXHGXFWDOHXWR\VIEQ VWKN UDW

2NDPXUD + BEXWERQ -) 'XPDV 6 %pURG $ *HIIDUG O .LWDKI
- 'LNOXQG / 1HXURQV FRQWDLQLQJ PHVVHQJHL
GHFDUER[\ODVH LQ UDW K\SRWKDODPXV GHPRQVWUDWF
HPSKDVLV RQS\FH@O PHIRDDO SUHRSWLF DUHD DQWHUL
GRUVRPHGLDO K\SRWHODUWDRDWPALAH QR AO H X V

20GV - +\SRWKDODPLF ¥YXBALWODWHHY RI UHZDUG

GH 20PRV -6 %HOWUDPLQR &$% $OKHEB\JBOD D&BITWHQG
$P\JGDOD RI WKH 5DW $ &\WRDUFKLWHFWRQLFD
&KHPRDUFKLWHFW RIQH BDOV 6IXHLUYYHR X YVQ6\VW HP3DV[,GR Y ,7, 2
HG SS %XUOLQJWRQ $FDGHPLF 3UHVV

GH 20PRV -6 +HLPHU / RI WKH FFRIQFMHISIVWO/ VWULDWRSDOOL
DP\JGBQD 1 < $FDG+6FL

2QR 7 /XLWHQ 3* 1LVKLMR + )XNXGD O 1LVKLQR +
SURMHFWLRQV IURP WKH DP\JGDODHXRKR RWKH K8 RWKDOD

2QWHQLHQWH % 7DJR + .LPXUD + ODHGDDPLQREXWWUWEEXR
LPPXQRUHDFWLYH QHXURQV LQ WKH&RRSWDHXURDLRQ RI

2UU + &SRQWULEXWLRQ WR WKH FRHEFUWIR® RHI RU AMVKAH O R
QHUYRXV VA\VWHP DQG VRPH RUJDQV RI WKH KHDG WRJ}
WKH YHUWHRUBWR &

2WWHUVHQ 23 $ITHUHQW FRQQHFWLRQV WR WKH DP\JC
$ITHUHQWYV IURP WKH K\SRWKDODP-X\& RS WHXUREDVDO W



%LEOLRJUDSKL

SDOPLWHU 5' 7KH 3DUDEUDFKLDO 1XFOHXNUILROG53OILHNXU
7TUHQGV 1HXURVFL

3DQXOD 3 S5HYXHOWD $9 &KHQH\ '/ :X -< &RVWD ( $Q
RQ WKH ORFDWLRQ RI *$%$HU-JLERPIBXURRVR® UDW VHS)

3DSH] -: $ SURSRVHG PHFKDQUMPXBREPHWLBYU\ &0LQ 1
+

3DXwWUDW $ 5ROODQG 0 %DUWKHOHP\ 0 %DXQH] & 6LQQLJ
'‘DYLG 2 &RL]HW 9 SHYHDOLQJ D QRYHO QRFLFH
VXEWKDODPLF QXFOGXQOIWHR SDLQ SURFHVVL

3D[LQRV * )JUDQNOLQ .%- 7KH ORXVH %UDLQ LQ 6WHUH
$PVWHUGDP $FDGHPLF 3UHVYV

S3D[LQRV * :DWVRQ & 7KH UDW EUDLQ LQ VWHUHRWDJ[LF
(OVHYLHU $FDGHPLF 3UHVYV

3D[LQRV * ':DWVRQ & 7KH UDW EUDLQ LQ VWHUHRWD]L
<RUN $FDGHPLF 3UHVYV

SHWURYLFK ** 6HWORZ % +ROODQG 3& KABAWBDKDPIOF FLI
DOORZV OHDUQHG FXHV WR RYHUULBXURDWLHW\ DQG SU

SHWURYLFK *' 6ZDQVRQ /: SURMHFWLRQV PURFPDWRH OI
QXFOHXV WR WKH SRVWXODWHDLIGIBHUWRQGLWLRQLQJ FL

3H\URQ & 7LJKH '. YDQ GHQ 3RO $1 GH /HFHD / +HOOHU +&

IHXURQV FRQWDLQLQJ K\SRFUHWLQ RUH[LQ1IBXBRRHFW
+

SRPEHUR $ %XHQR & 6DJOLHWWL / 5RGHQDV 0 *XLPHUD -
RULJLQ RI EDVDO IRUHEUDLQ FKROLQHUJLF QHXURQV
KRUL]JRQWDO OLPE RI WKHHGHEIRARQWO EBEDQG QXFOHXV

3RWWHU *% 3HWU\QLDN 0$ B6KHYFKHQNR ( OF.LQVH\ */ (NI
*HQHUDWLRQ@ RQBIHDLF PLFH XVLQJ 'O[ 'O[ HQKDQFHU\V
LQ *$%$HUJLF LOWRG UDHXORDWXBHRVFL

3RROQ 3 +\SRWKDODPLF SURMHFWLRQ WR WKH ODWHUD
%UDLQ 5HV %XO0OO

3RXODLQ 3 ROWHWLQ %HDXYLOODLQ -& 7UDPX * BWXG\ F
RI WKH HQNHSKDOLQHUDLB ®BA PRV HRIOIK IOHS RXERDHID P XV
OHVLRQV UHWURJUDGH WUDFLQJ DQG LPPXQRKLVWRFK
ODWHUD OHXHRW R PH QF H

3XHOOHV [/ $ VHIPHQWDO PRUSKRORJLFDOIBROUMDBGDURMF
%UDLQ %HKDY H{YRO

3XHOOHYV / &RPPHQWY RQ WKH 8SGDWHG 7HWUDSDUWLW
JHDWXULQJ D +RPRORURXD UE QRINSIGFRHKDY HYRO



%LEOLRJUDSKLH

3XHOOHV / +DUULVRQ 0 3H[LQRV$*GHYODHOWRSPHQWDO RQWI
PDPPDOLDQ EUDLQ EDVHG RQUWRBAEVSURXBRRWRILF PRGHO

3XHOOHV / DWDRUQH]0 %DUGHW 6 5XEHQVWHLQQ?KH 4
PRXVH QHUYRBRV+/\VWBH® 'LHIRLHOVH

3XHOOHV / 5XEHQVWHLQ -/ ([SUHVVLRQ SDWWHUQV RI |
JHQHV LQ WKH HPEU\RQLF PRXVH IRUHEUDLQUMRGIHVW
I1HXURVFL=%

3XHOOHV / G5XEHQVWHLQ -/5 HVYRBRROEGRBPQLINQ B QHY SW K
SURVRPHUIZEWRGWAHXURVFEL

3XHOOHV / S5XEHQVWHLQ -/5 $ QHZ VFHQDULR RI K\SR)
QHZ K\SRWKHVHYV LQWURGXFHG L Q WRKHWXBIXOWRHDE& B WR V F

3XHOOHV / 7YUGLEBWDRUNWWAIQH] 7KH 3RVWPLJURDWRIU\ $O
9LVFHUDO &UDQLDO 1HUYH (IIHUHQWYV &KDOOHQJHV WKE
$QDW 5HF +RERMNHQ

5DDE $ 3RSS 63 /HRKEWKH. 0- )LVEFKHU 0 'HENHUW - +RPPHU\
IHDU OHDUQLQJ VSDWLROKREDD QEQ I3 H W O/OU DVQQH H K
H

SDNLF 3 (YROXWLRQ RI WKH QHRFRUWH[ D BIHWVSHFWL"
I1HXURVFL=%

5LVROG &+$37KH 6HSWDO 75¢H I5MQAV 1BIUYRXV 6\RQ@WHP 7K
3D[LQRV * H6 S%XUOLQJWRQ $FDGHPLF 3UHVV

5LVROG 3< &DQWHUDV 16 6ZDQVRQ /: 2UJDQL]DWLRQ
K\SRWKDODPLF QXFOHXVOBXFRDVHRRWY QLQ® YRMRER LQ |
1IHXURO =

5LWKG 3< &URL]JLHU 6 /HJDJQHX[ . %ULVFKRX[ ) )HOOPDQ
GHYHORSPHQW RI BKBVWKG HMWMV WH P

5LVROG 3< 6ZDQVRQ /: (YLGHQFH IRU D K\SRWKDODPR
SKHURPRQDO LQIOXHDFHP R\BBRIDWRWO $FDG 6FL 8 6 $

SLVROG 3< 6ZDQVRQ /: 6WUXFWXUDO HYLGHQFH IRl
KLSSRFBBFEKWYFH =+

5LVROG 3< 6ZDQVRQ /: D &KHPRDUFKLWHFWXWDH ®BEMWKH
%UDLQ 5HV 5BHY

5LVROG 3< 6ZDQVRQ /: E &RQQHFWLRQVYRIDARH5 HD W58 ¥
+

5LVROG 3< 7KRPSVRQR®+/: 6ZD 7KH VWUXFWXUDO RUJDQL]
EHWZHHQ K\SRWKDODP X% WiIJL& FHHHYH EAADOL @ BSHWVHBHY
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5REHUWYV $ 'DOH 1 2WWBDWYXHQHZB8 - 6 WRUKH HDUO\ GHYHOR
ZLWK *$%$ LPPXQIRYMXHNV&E&EYE WY ;HQRSXYV QRHAS LY HXRERQ

+

5RELQV 6& 6WHZDUW , OF1D\ '( 7D\ORU 9 *LDFKLQR & *R
ODUDMDRWU ( )OLHU -6 .RNRHYD 09 7DIDBPVHN RI WKH |
K\SRWKDODFHRWKLAH LQFOXGH GLVWHYSERQS RSN OPHN
SURJHQIDMRERPPXQ

5ROOV %- 5ROO0OV (7 7TKLUVW 1HZ <RUN &DPEULGJH 8Q

5XEHQVWHLQ -/ ODUWLQH] 6 6KLPDPXUD . 3XHOOHYV / 1
WKH SURVRPBULHQHFRIGH O

5XEHQVWHLQ -/ 3XHOOHV / +RPHRER[ JHQH H[SUHVYV
YHUWHEU®WHIEURSBIQRBY + %

6DQLGHV ) )XQFWLRQDO DUFKLWHFWXUH RI PRWRU DQG

D QHZ FRQFHSW RI QHRKRIUSWH[PHDYROEWDRRQ DG BSQFHV

+ 1HZ <RUN $SE@MMRONVYV (GXANXWYRR®O OHUHGL
&RUSRUDWLRQ

6DSHU &% 2UJDQL]DWLRQ RI FHUHEUDO FRUWLFDO
+\SRWKDODPRFRUWLRRC S URNHROLR QV

6DSHU &% &+$&AHGWUDO $XWRQRRHFBBWWHB Y RX VUGV W H
(GLWLRMLQRV * HG 9IBXUOLQJIJWRQ $FDGHPLF 3UHVV

6DSHU &% $NLO + :DWVRQ 6- IDWHUDO K\SRWKDODPL!
LPPXQRUHDFWLYH VWDLQLQJ IRU D SHSWLGH UHVHPEOI
SLWXDWBXDWHHODQRB\WH VWLP%ODWQ @HXR®WRRQH

6DSHU &% /X - &KRX 7& *RROH\ - 7KH K\SRWKDODPLF
7TUHQGYV 1HXURVFL

6FKDUUHU ( 6FKDUUHU % 6 KK & R IR LSURMBOGS V VARV KELH)
IHUYRXV OHQWDO 'LV

6FKLII +& %RXKXLV $/ <X . 3HQ]JR 0$ /L + +H &HQWU O

$P\JGDOD &LUFXLW IRBHDQUEBRUFHG DAMMRLREG WHAXHRDFLRU
+

6FKXO]H * 7HWRSRODQVNL + 2SHUDQW WKHUPRUHJXOI
K\SRWK D OD PLFXQ&RHRIVGHEHUJTV $UFK t3KDUPDFRO

6FKZDEHU -6 6WHUQLQL & %UHFKD 1& 5RJHUV :7 &DUG -3
JHQHODWHGA GHSKHLGBUDEUDFKLDO QXFOHXV SURMHFW
DP\JGDO&®ORPS 1HXURD *

6KLPRJRUL 7 /HH $RIXIORDHGHDQJI < :DQJ + -LDQJ / <RVKLG
ODVKLNR + $YHWLV\DQ 0 4L / 4LDG JHQFOLLANDWDD 6 R
K\SRWKDODPLF GIHW H DHR)SEP RI\GFN
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6KLQ -*HHUOLQJ -& 6WHLQ 0. OLOOHU 5/ IRHZ\ $' )R
SURMHFW WR VRGLXP DSS&NHRVH WXIURODQWWU\ VLWHV

6KLUDVX RDVRNLDY <DPDPRWR 7 ,WRK . 6DWR 6 IDNDPXUD
IURP WKH FHQWUDO DP\JGDORLG QXFOHXV WRMWKH Q@HVH

SHV *

6LPHUO\ 5% &+BIPWRPLFDO 6 XEVWUDWHY RI FKIRWKD(
5DW 1HUYRXV 6\VWHP3DIKDRDRE (G UIMEL REBXUOLQIJWRQ $FD!
UHVYV

6NLGPRUH -0 &UDPHU -' ODUWLQ -) ODUWLQ '00LQHD&UbBIH

VSHFLILF GHIHFWV LQ QHXURQDO PLJUDWLRQ ZLWK ORV!
K\SRWKDODPXV DQG VERWKRBOOG L A HXXHFROHRLY

6NYyUJHZVND $ /HKQHWBLWDQHMWARZV/NXD]\ VND ' 6REROHZVND
3AD(QLN $ *$%$HUIJLF FRQWURO RI WKH DFWLYLW\ R
LQ ORQZG WIQMKH HWIAHXMWMRBEKDUPDFRORJ\

6PLGW 03 &R[ -- YDQ 6FKDLFN +6 &RROHQ 0 6FKHSHUV -
$QDO\WKWMHRI3W[ VSOLFH YDULDQWY RQ WUDQVFUL
H[SUHVVLRQ SDWWHWXURFWKPEEUDLQ

6SRRUHQ :3 9HHQLQJ -* *URHQHZHJIHQ +- &RROV $5
VWULDWRSDOOLGDO DQWVDRIJEEEBRYEZEVRDIROHY LQQR
SURMHFWLRQV WR WKH QXFOHXVIBRERREHB@AHQG FDXGI

6WHKEHUJ -$PORURDESD )HOLSH 6LPRQ 7TKH UROH RI WKFE
IXQFWHXQRELRO /HDU® OHP

BWHQPDQ - 7RUHVVRQ + &DPSEHOO . ,GHQWLILEDWLRC
LQ WKH ODWHUDO JDQJOLRQLF HPLQHQFH LPSOLFDV
QHXURJHQIMHXWRV F &

6WeKPHU 7 $QGHUVRQ 6@V\WNH\HU-05 5XEHFWRSLF H[SUHVVLR
LQGXFHY JOXWDPLF DFLG GHFDUHERH@WRSAHQ®G 'O H[SUI

6XEUDPDQLDQ / 5HPHGLRV 5 6KHWW\ $ 7ROH 6 6LJQD
DQG DQWLKHP LQ WHOHGFPISEDOMB G HYHORISPPG! Q W

6XVVHO / ODULQ 2 .LPXUD 6 5XEHQVWHLQ -/ RRVV RI
UHVXOWVY LQ D YHQWUDO WR GRUVDO PROHFXODU UHV
HYLGHQFH IRU D WUDQVIRUPDWLR Q HY HORIS SSHD@W@L G XP L

6ZDQVRQ /: 7KH K\SRWKDODPXV ,Q $ %UMRNOXDGGER R
RI FKHPLFDO QHXURDQDWRP\ ,QWHJUDWHG V\VWHPV R

6ZDQVRQ /: %UDLQ PDSV VWUXFWXUH RI WKH UDW EUD
HOHFWURQLF WHPSODWHYV IRU GDWOGLWRRB® O¥%P \DWIBUGHH
IHWKHUODQGYVY (OVHYLHU

6ZDQVRQ /: 7KH QHXURDQDWRP\ UHYROXW LR QDRIQWSKHY/
%XO0O0
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6ZDQVRQ /: &HUHEUDO KHPLVSKHUH UWAURXDQ WHR®) RI PR

6ZDQVYRQ %UDLQ 0ODSV 6WUXFWXUH RI WKH 5DW %UDLQ 7

6ZDQVRQ /: %UDLQ $UFKLWHFWXUH XQGHUVWDQGLQJ
8QLYHUVLW)\ 3UHVV

6ZDQVRQ /: &RZDQ :0 7KH FRQQHFWLR@EW -RIBWRE VHS
1IHXURO +

6ZDQVRQ /: ORJHQVRQ *- 1IHXUDO PHFKDQLVPV IRU
DXWRQRPLF HQGRFULQH DQG VRPDWRPRWRUQUHHN\ERQ V|

+
6ZDQVRQ /: 3HWURYLFK *' KDUM Q G WKHXDRNBIDOD ™"

6ZDQVRQ /: 5LVROG 2Q WKH %DVLF $UFKLWHFWXUKHRI WK
%HKDYLRUDO 1HXURVFLHQFEMRD QVE HHEH SBASZ O< B H BIL RLG
6SULQJHU 1HZ <RUN

6ZDQVRQ /: 6GD@FRKWH]* DWWV $* &RPSBRQVRYURMWEB
KRUPRQH DQG K\SRFUHWLQ RUH[LQ P51%$ H[SUHVVLRQ SI
WKH ODWHUDO KVUSRWRNGD P LHEW ®Q H

6ZDQVRQ /: 6DZFKHQNR 3( +\SRWKDODPLF LQWHJU
SDUDYHQWULDRG WU A3QRHOXEHY 1HXHRVFL

6]HFKWPDQ + &DJJLXOD $5 :XONDQ ' S3UHRSWLF NQLIH
UDWNMDLQ 5HV+

7THFEXDSHWOD ) -LQ ; /LPD 64 &RVWD 50 &RPSOHPHQ
SURMHFWLRQ 3DWKZD\V WR $FWIHRMO, QEWLDWLRQ DQG ([

7TKRPSVRQ 5+ 6ZDQVRQ /: 6WUXFWXUDO FKDUDFWHUL]D
SDWWHUQ JHQHUDDNRUSGWMWZEBHDNQ+SHY SHY

7LOOHW < %DWODQPD®Q 0 )H 'LVWULERWQREOQRIUPMQLKDQ LIQF
0&+ OLNH LPPXQRUHDFWLYLW\ LQ QHXURQV RBRKHPKH G
1IHXURDQDW

7LPVLW 6 ODUWLQH] 6 $OOLQTXDQW % 3HV\URQ ) 3XHOOH
RUUML@DWH LQ D UHVWULFWHG J]RQH RI WKH HPEU\RQLF Y
P51%$ H[SUHVMIHXQURVFL%

7RUWHUROR 3 6DPSRJQD 6 ORUDOHV PBQWEKIMH DQHXURQ
K\SRWKDODPXV Rl WKH FRW K+H B R 6 MLURIOI RU \DGAKHRIEHDIQ G

SHV +

7TRX]DQL . 7DJK]RXWL . O9HOOH\ / ,QFUHDVH RI WKH
IROORZLQJ LERWHQLF DFLG OHVLRQ RI WKdHHKBQ WDDL Q
SHV *
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/TVXPRUL 7 <RNRWD 6 4LQ < 2ND 7 <DVXL < $ OLIKW I
RI WKH FRQYHUJHQW LQVXODU FRUWLFDO DQG DP\JGD

K\SRWKDODPXV LQ WKH UDW ZLWK VSHRIQHX WRMAU HSH\H
+

7\H .0 3UDNDVK<5 )HPQ®R /( *URVHQLFN / =DUDEL + 7KRPSV
SDPDNULVKQDQ & '"HLVVHURWK . $P\JGDOD FLUFX
ELGLUHFWLRQDO ERQYWURO+tRI DQ[LHW\

ImQ 6 'LVPDQWOLQJ WKH 3DSH](BLUHRXLW IRU PHPRU\ L

9DQQ 6' $JIJOHWRQ -3 7KH PDPPLOODU\ ERGDLWV 5WYR P
1HXURVFL

9DXJKDQ -0 )LVFKHU :+ +RHJHU & 5LYLHU - 9DOH : <‘

FRQFHQWUDWLQJ KRUPRQKQGRPULRWORSRWKDODP XV

9HHQLQJ -* 6ZDQVRQ /: &RZDQ :0 1LHXZHQKX\V 5 *HHUDF
IRUHEUDQI® EXW&H UDW ,, $Q DXWRUDGLRJUDSKLF VWX
GHVFHQGLQJ DQG DVFH@®RIPE] ERRERQHQWYV

9HHQLQJ -* 6ZDQVRQ /: B6DZFKHQNR 3( 7KH RUJDQL]D
FHQWUDO QXFOHPWIRIWRKEUDPQMBNHP VLWHV LQYROYF
UHJXODWLRQ D FRPELQHBPXIQWR KRVWRE KHPD B Q GBHNVWNG \

+
9HUWHYV 53 %YUDLQVWHP FRQWURLR R MWHKH RIFHROQWV Y R 51

9HUWHYV 53 %UDLQVWHP ORGXODMWHREL RS RBISH:S XS SRFD
6SULQJHU %RVWRQ 0%

9RIJW & 9RJIW 2 $OOJHPHLQHUH (UIJHEIM\¥XRXQMWMURO
+

:DLWH 05 6NLGPRUH -0 OLFXMPADGD 6K IOWDMWRIQL-¥» H©DUWLQ
SOHLRWURSLF VBQMHELUIMRIRKLWFWLRQV IRU 3LW[ LQ VX
K\SRWKDODPLF QHXURD %BEYHORSPBRQML

:DODDV 6, 2XLPHW && 7KH YHQWU DROP X Q/RIE\DWRFEEBI® OE
DQDO\WVLV RMLPHGLMNARPULDWDO QHXURQV DQG VWULDWRSLE
RI WKHHXDWYVFLHQH+H

':DOODFH '0 ODJQXVRQ '- *UD\ 76 2UJDQL]DWLRQ RI
EUDLQVWHP GREDBIUGHHIULFLFOM QG DGUHQHUUREQFEBD J
%X0O0 +

'DQJ 3< =KDQJ )& 2XWOLQH DQG DWODV Rl OHDUQLQJ

DWWV $* BWUXFWXUH DQG IXQFWLRQ LQ WKH FRQF
QHXURHQGRFHNDRIOR I\ BQO®LQ 5HV 5HY

DWWV $* 6DOWHU '6 1HXQHU &0 1HXUDO QHWZRUN L
FRQWURO G X BIKQV LIRR WiH KD Y
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"HEVWHU .( VERUWLVDMFHR LQWH U U HDAMD WQ B @YV 4£.Q WKH DOELQ

'HODJHQ - $QGHUVRQ 6 2ULJLQV RI QHRFRUWIRFELGR Q Q \
+

‘LH < 'RUVN\ 5, 'HYHORSPHQW RI WKH K\SRWKDODPXV

LOQQRYDHNIHRORSPHQ W

<DNRYOHY 3, SDWKRDUFKLWHFWRQLF VWXGLHV RI FHUH
KRORWHOHQFHBXWMRRBY ([S 1HXURO

<DPDPRWR . %ORFK 6 9HUQLHU 3 1HZ SHUVSHFWLYH R
IRUHEUDLQ LQ "BHWWHUREKWK\HVIHU

<DPDPRWR . 9HUQLHU 3 7KH HYROXWLR® VRUREREDP L
1IHXURDQDW

<DPDPRWR 7 ODWVXR 5 ,FKLNDZD + :DNLVDND 6 $NDL 0 ,PI
$YHUVLYH WDVWH VWLPXOL LQFUHDVH &*53 OHYHOV LQ
I1HXURVFL /HWW

<DVXL < %UHGHW &% 6RBRIAFKHWWR ') $XWRQRPLF UHYV
SDWKZD\V IURP WKH LQVX@RBRBSFRIHXXHROHQ WKH UDW

<HWQLNRII / /DYH]]L +1 5HLFKDUG 5% =DKP '6 $Q XSG
YHQWUDO PHVHQFHBK F® PBHOR[RO/FELL O IptF H

=DKP '6 +HLPHU / 7ZR WUDQVSDOOLGDO SDWKZzZD\V
DFFXPEHQRPS 1HXURD

=KDR < 0DUtQ 2 +HUPHV] ( 3RZHOO $ )ODPHV 1 3DONRYLW
7KH /[KRPHRER[ JHQH /K[ LV UHTXLUHG IRU WKH
FKROLQHUJLF QHXURQV 2QRW K HDRARX V$F DR3U HOEFH D BQ6 $

=LHKHQ *7 'DV &HQWUDOQHUYHQV\WWHP GHU ORQR
OLNURVNRSLVAKH $QDMWRPDVHUYHUODXI| LP +LUQVWDPI
SHUHJUH@QNXVFKUQPWG*HV -HQD

=VpOL * 9LGD % ODUWLQH] $ /HFKDQ 50 .KDQ $0 JHNHW
DQRDWRP\ RI D VDWLHW\ QHWZRUN DPRERXOWV RID 6 R@XQAHAAKL
DGXOW &GRS 1HXURG

=VpOL * 9LGD 8DEMLSYTYWK 0 /HFKDQ 50 )HNHWH & 1H
RI WKH FHQWUDO DP\JGDO DB VOXIDMXGE E U\BKIE BQHHIGL KO
) X QN -
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, 'Rmne’ed/ FRPBIMWDLUHY FRQFHUQD QtéW Of KUSR W K D (

,QQHUYDWLRQ 0&+ GEBXEFODEDMWURP Q f

'HV WUDYDX[ PHQpYV DX ODERUDWRLUH FRQFHUQDLHQW Ofp
OH WpOHQFpSKDOH &HV WUDYDX[ DYDLHQW PRQWUp TXH OHV
GDQV OH /+$ SRVWpPULHXU PBQW $WRMBNHW KN QO DERRQ/GI S K
RUJDQLVDWLRQ WRSRJUDSKLTXH GH FHVY SURMHFWLRQV VXU G
PpGLDQ HW 6, /HV QHXURQHV j 0&+ LQQHUYHQRRWWIREGHPHG
FRQQHFW @V 'DX V¥ FHIWY DDEWRWLILp HW DQDO\Vp OD GLVWULE X\
VSPFLILTXHV GH O K\SRWKDGDRMW ©X\PpVEQF SIHBEEWYVHXU GH
GRSDPLQH GDQV OD UpJLRQ GX FODXVWWXBP H/B FOPXIMU X/R M
FDSVXOH HIWHIEDWDHRWpPULVpH FKH] OH URQJHXU SDU XQH FRQ!
SDUYDOEXPISR¥VGH GHVY FRQQHFWLRQV ELGLUHFWLRQQHOOH
GD@WH /+$ ,OV UHDPRILQQHUYDWLRQ VPURWRQLQHUJLTXH GX QF
DIIpUHQFHY SURYLHQQHQW pJDOHPHQW GX /+$ HW GH WWRXSHV
PWXGEB D pWp REVHUYp TXH OH FODXVWUXP H WA W QGRS R U
SURMHFWLRQV 7+ HW OHV D[RQHV +FUW VRQW GLVSHUVpV GDQ
SULQFLSDOHPHQW HQ FH TXL FRQFHUQH OH U{OH GX FODXVWU
GDQV OH VRPPHLO SDUDGRI[DO
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&RQQH[LRQV HQWUH OH QR\DX VXSUDPDPLOODLUH F

(Q UpDOLVDQW GHV LQMHFWLRQV GH WUDFHXUFR@WPHRHUD
3671 &E1 DILQ GH SRXUVXLYUH OD FDUDFWpULVDWLRQ GH OfK
REWHQXV GDQV OHV UpJLRQV SOX\RGR ROV LpFKU H M W'BIRX YHH F
VXSUDPDPLOODLUH XQH GDQV VD SDUWLH DQWpULHXUH HW Of
OD OLWWpUDWXUH LO D pWp UHWURXYp GHV SURMHFWLRQV G
VHSWDIOWH FEDTXL QRXV D OH SOXV LQWULJXp IXW OHV SURMEF
SUpFpGHQWY WUDYDX[ DYDLHQW GpMQRWXGYXSOB PBRMOXLIN
QpJOLJHDLHQW OHV FRQQH[LRQV GH FH GHUQHNUFB®B KX MHV Fjoa
GH FHWWH LQQHUYDWLRQ V&RWD X IVKG UDLAGRWY IORBIPHAVEDRQAN OH
UpWURJUDGH )* RQW GRQF pWp UFDOXWAHWKE B QW ® GKIL B SSRADAALS
HQ PYLGHQFH OHV PGRHGWD Q@ BH VERPR TDOH W X-BQMD B BVPAHHO BQ D M V W |
SRXYDQW DYRLU GHV FRQVpPTXHQFHY QRQ QpJOLJHDEOHV HQ W
VSDWLDOH
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., ILVWHRPHPKEBGLFDWLRQV

$UWLFOH VFLH QWALHIXTUXH HQ FR

SHWHUVFKPLWW.KH 6ECRYWDUE A IKDQ $6 OLOORDQ-1$
Y)DWW\ $FLG /LQJXDO $SSOLFDWLRQ $FWLYDWHYV *XVWDWR
IXWULHQWYV

&RPPXQLFDWLRQ RUDOH

%DUELHBLYROG 3 < )HOOPDQQ 6 W U XFRWXAWHWL HoXHU
LPSOLTXpHV GDQV OD UpD FO/RIFR QWX G pIWEOLVRD BH. R DEGHDRAHPEDUQH R

&RPPXQLFDWLRQV DIILFKpHYV

%DUELHBLVROG 3 'LUHFW DQG LQGLUHFW FRQQHFWLRQV
WKH UDVXEWKDODPLF &RGFIWH X 8 GURLBRM\HL FYOWR V F L HEIF®! ' 165 1 R
86$ QRYHPEUH

%DUELHYUH®OPDQQ ' <5LVROGPBXQRKLVWRFKHPLFDO FKD!L
OF'RQDOGYTV LQWHUPHGLDWH 3D QW FRO HX KEHR © BND WU @B VD B\ J I8 G 19
RI (XURSHDQ 1HXURVFLHQ%H WBMQRIFQ H$\O. 6 NPOLIIEHH W

5LVR@G BHOOPBQQELHU 02UJDQL]DWLRQ RI 3URMHFWLRQV
WKH ODWRWRDOBRRFIDYWIBH OD JHGHUDWLRQ RI (XURSHDQ 1HX
%HUOLQ $OOHMERIQBHW

%DUELHRXGRBBWHUVFKPLWW < )HOOPDQQ ' 5LVROG 3
FRQQHFWLRQV EHWZHHQWWNX@PYJEROW HD Q G &FRIOGERDTX HK\ S R WO
BRFLPpWpP GH 1HXURHMB® F)JLIDEREIFNIHME U H

%DUELHIKBRPHWWRQ 6& MRX@GHKHY 3HWHUVFKPLWW < )H(
3 < &KDUDFWHUL]DWLRQ RI D SUHPDPRIR®AIDYV WGHI IORQ6RIF
GHV 1HXURVFLHQFHV 1HWRURBHDX)FHU P@EH

5LVROGNDPHELHRRIGEBBHUDQFKL * )HOOPDQQ ' &ODXV
IRU SURMHFWLRQV IURP WKH &RGEUDyA/D BRHL MDD 6 R R AMDH BW V
1IHXUR)UDQF®WRUGHDX[ )UDPQEH



%DUELHIKRPHWWRQ 6 +RFED\HU ®DULRIV $ 3RQIROVLD 0
& 3HWHUVFKPLWW < )HOOPDQQFWLRYBROGIESORUDWLRQ RI V
DQG FDOELQ&RQJQX¥OGIH OD )HGHUDWLRQ RI (XURSHDQ 1HX!
&RSHQKIMIXHPDUNMXLOOHW

SLVROGHBDUELHBLKRPHWWRQ 6 JUDQFKL * +RXGD\HU &
SHWHUVFKPLWW < JHOOPDQQ 2UJDQL]DWLRQ RI SURMN
SDUDVXEWKDODPLF &RQJIBKE @D YWGCGHWDWLRQ RI (XURSHDQ 1H?>
)(16 &RSHQKDJXH 'DMEKRDOMNW

3HWHUVFKPLWOWLEH BEGRIXOOLOORW -/ .KDOQLQKROHLF DFLC
DFWLYDWHV JXVWDWRU\ BR® JWHXPDEBHED VL@ F LRIFXUWRSHDQ 1
BRFLHWLHWRSHOQKDJIXH 'DQYXRDOMW

%DUELHEKRPHWWRQ 6 +RXGD\HU & )UDQFKL * ODULRW
JHOOPDG@QVROG 3< /H FRPSOH[H 3671 &E 1 RWVLMRR® jj XTH{SVRC
GIpWKBQRP GHV -HXQHV &KWHFRRXBQ )-& MXLOQ



$EVWUDFW

7KH K\SRWKDODPXV LV LQYROYHG LQ D ZLGH UDQUWFRUDOF
PHWDEROLF RU EHKDYLRUDO UHVSRQVHYV +RZHYHU UHFHQW Z
EUDLQ UHJLRQ 7KH ERUGHUV RI WKH K\SRWKDODPXV ZLWK WK|
QHWZRUNV LQFOXGLQJ WK\I$ RXKDOGDPRINVWHHFPIO®LDQ WKHLU F
GHVFULEHG DQG FRQQHFWLQJ WKH EDVDO WHOHQFHSKDORQ
K\SRWKDODPXV HVSHFLDOO\ WKH ODWHUDO K\SRWKDODPLF DU
FDQ LOOXVWUDWH WKHLU LQWHJUDWLRQ LQWR WKH VDPH SUR®

7JKHUHIRWHREMHFWLYHV RI RXU ZRUN ZHUH WR DQDO\]H VRPH
QXFOHDU FRPSOH[ RI \WMKUHP B B VEM HYM BFKUSODIONE 3671 @GR WKH
&EIQXFOBWKH LQVXOD W ¥RZHWIHD FH6Q W U Q R FIDRAEE DDIDN K ZK L FK
LW VKDUHV DEXQ & PRQD CRDIFAEAVIL RGVFKQLTXHYV KDYH EHHQ FRF
QHXURFKHPLFDO VWXG\JRRYRP HHRARQKHYAMHG WKH ELGLUHFWLR
OLQNV WKDW LW PDLQWDLQV ZLWK WKH &($ LGHQWLI\LQJ D C
ZKLFK ZDV QRW UHFRJQL]HG LQ FODVVLFDO DWODVBYURRKWQ :
ZLWK WHEKWL®OVRSDW&PDWHAW UHOD\ LQ WKH &($ DQG WKH QHL
V X E WALED@ R DL QOWW H Q H WZARWX\PWDFRULBRMBK RVH FRQYHQWLRQDOO\
W KOHG M DPHEQWK DO D P bR IDXFAR BIRWHG WR WKH LERWBOAWHL D B\GWKK
K\SHUGLUHFW DQG LQGLUHFW SDWKZD\V UHVSHFWLYHO\ 7KL
VWXGLHV LQ UDWV BEX\@ H¥MDIFR LG MLFE XKNDQBDFRJIJHQHWLE DSS
WR VWRE UROH RI WKLV FRPSOH[ LQ WKH FRJQLWLYH DQG LQW

7TKH LQWHUSUHWDWLRQ RI WKHVH GDWD VKHGYV QHZ OLJKW R
WKH K\SRWKDOD PX&/7 L GFEAXIGRBIOMK &XIWW DOVR WKH









SpVXPp

/TK\SRWKDODPXV HVW LPSOLTXp GDQV XQ ODUJH pYHQWD
QHXURHQGREVEQWDOHYV P pW D EFFRPISTRAHVH R ¥ QMIF@HIM WHBONQ B[
UpFHQWY UHPHWWHQW HQ TXHVWLRQ OHV IURQWLQUHV FODV\
OTK\SRWKDODPXV DYHF OH WpOHQFpSKDOH VRQW GLIILEFLOHYV |
OHV QBB XPTK\SRWKDODPXV PpGLDQ UDSSHOOHQW GDQV OH
FRQQHFWDQW OH WpOHQFpSKDOH EDVDO DYHF OH GLHQFpSKI
VXUWRXW GHV DLUHV K\SRW R B ® DFPH. ToRHY/Q QUEDMSUHDHO B FOQUM/ SV ) V F
GILOOXVWUHU OHXU LQWpJUDWLRQ GDQV OHV PrPHV UpVHDX]

/IHV REMHFWLIV GH QRW GH DWQDBND G Vb X RDHEQAWEHRVQFR P S O
QXFOpPDLUH GX /+BUSFRVSUPpRAPI®UD VR X VW E®LD MW ¥XHD OELQGLQH
HOH FRUWH[ LQNVIX@WOBKHRIBX FHQWUDO GDHHY 8 FIDGWMAM 3O H WO (BH
GHV FRQQH[LRQV DERQGDQWHY 'HV WHFKQLTXHV GH WUDoDJH
QHXURFKLPLTXH FGUMICLIOQHM G3H FHV UpJLRQV 1RXV DYRQV FR
GHV \WIGDQVRPLTXHV TXJLO HQWUHWLHQW DYHF OH &($ LGHQW
OD SDUWLH LQWHUPpPGLDLUH TXL QYpWDLWQFROXW WDHFRRIDWQ RR QG
TXH FH FRP SO RDH HBR I8HINVWULIMH D RD G UDHAWNY. LQGLUHFWYV DSU«
&($ HW OHV UpJLRQV YRLVLQHV GH OD V3% BRAEWH QXQUR FMQPX
GHHX[ FODVVLTMSRXQWOEpPDBRLWX VRXVWKDODPLTXH DGMDFH
OYTLVRFRUVOHR\BIXY BK[ OSDUEOMM YRLHV K\SHUGLUHFWHV HW LQG
WUDYDX[ RQW HQVXLWH pWp FRPSOpWpV SDU GHV @B ¥RNVLRQ
IDLVDQW DSSHO GDQV FH GHUQLHUJPQBWOESEOOUPDFRE FR pW LA
1RXV DYRQV SX DLQVL PRQWUHU O H ®KR HQGAIM-HHIEE PIBGW [SHU G DY
DOLPHQWDLUH

/TLQWHUSUpWDWDLMRDSGRUPMN @ QEPHLUDIJH QRXYHDX FRQ
DLUHV OHV SOXV SRVW p ULLGIKOKY WP B K] SSRETKLD/ODRXYL OH QF
VRXVWKDODPLTXH



