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7KgVH SUpVHQWpPH SRXU REWHQLU OH .
GH Of8QLYHUVLWp +HQUL 3RLQFDUp

'LVFLSOLQH &KLPLH $QDO\WLTXH
SDU ODXUHHQ 526( +(/(1(

$VSHFWV WKHUPRG\QDPLTXHV HW
FRPSOH[DWLRQ GH FDWLRQW 1PLpWD
SDU OD SKpQ\OD]JR K\GUR[\TXLQR
OH F\FODPH JUHIIpV VXU GHV QDQR
VXVSHQVLRQ FROORWGDO'

6RXWHQXH SXEOLTXHPHQW OH

OHFEUHV GX -XU\

OPH $JQqV +DJgqJH &KDUJpH GBWHRPKGHH 5DSSRUWHXU
OPH 9DOpULHIB®HNHO RO KR Q H G HIREKH\Q SDSSRUWHXU

0O SADWULFH 5XELGIHV38Q® L NI\ p V S3UpVLGHQW

OPH $QQH % RRV&OOMWHIYFH 6WUDVEI ([DPLQDWHXL
0 ODUF +p BURQNW\HH/X8Q LWIHDUQVA\W p 'LUHFWHXU G
0 $ODLQ :DOFDULGKNHH FIKUHHAEE GO F \ &RGLUHFWHXI

0 -HBDHUUH -RO\ &KDUJp GH 5HFKHUF ,QYLWp
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7KgVH SUpVHQWpPH SRXU REWHQLU OH .
GH Of8QLYHUVLWp +HQUL 3RLQFDUp

'LVFLSOLQH &KLPLH $QDO\WLTXH
SDU ODXUHHQ 526( +(/(1(

$VSHFWV WKHUPRG\QDPLTXHV HW
FRPSOH[DWLRQ GH FDWLRQW 1PLpWD
SDU OD SKpQ\OD]JR K\GUR[\TXLQR
OH F\FODPH JUHIIpV VXU GHV QDQR
VXVSHQVLRQ FROORWGDO'

6RXWHQXH SXEWLTRHWREGWH

OHFEUHV GX -XU\

OPH $JQqV +DJgqJH &KDUJpH GBWHRPKGHH 5DSSRUWHXU
OPH 9DOpULHIDWXYBIROQDVWUH GH &RQIpl 5DSSRUWHXU
O 3DWULFH 5XELQL 3URIHVVHXU GHV | 3UpVLGHQW

OPH $QQH %RRV ODVWUH GH &RQIpUHQ ([DPLQDWHXL
O ODUF +pBURQNW VHXU GHMO®BLYHUVLV 'LUHFWHXU G
0 $ODLQ :DOFDULEHHFAKHUFAKHXZQ 56 &RGLUHFWHXI

0 -HBDHUUH -RO\ &KDUJp GH 5HFKHUF ,QYLWp






(DEOH GHVY ODWLqQUHYV

TDEOH GHVY ODWLQUHV ,

SHPHUFLHPHQWYV

,QGH Vs

3UDFH

&KDSHWU , QWURGXFWLRQ

(( WUDFWLRQ GH FDWLRQV PpWDOOLTXHV VXU SK

DVH VRO

'HVWFLSWLRO GH OfLOWHUIDFH VROLGH VROXW

| RQ

ODWpULDX[ DGVRUEDQWYV

&RPIDWLROQO GYHVSgFHV PpWDOOLTXHV VXU SK

DVH VRC(

/HV PpWDX[ pWXGLpV

/H FXLYUH

/H QLFNHO

| 3UREp GITHIWUDFWLRQ VXU SKDVH VROLGH

/IHV VXVSHQVLRQV FROORwWGDOHYV

*pOWDOLWpPpV VXU OHV VXVSHOVLROV FROORWG

DOHV

6WDWh@WIXOH VXVSHOVLRO FROORwWGDOH

I1RWLRO GH FKDUJH GH VXUIDFH

/H SRWHOWLHO JrWD

1RRQ@ GH UD\RQ K\GURG\QDPLTXH

6LGEHY FROORwWGDOHV

6LEHY FROORWGDOHYV FRXUDOQWHYV

'LVINLRQV FROORWGDOHV GI$HURVLO

+LVWRULTXH HW SUpVHOWDWLRO

SURSULpWpV GH VXUIDFH

JROFWLRQQDOLVDWLRQ GHV VLOLFHV

| JRORWDDOLVDWLRO SDU OD 3K +4

SUWHOWDWLROQO GH OD 3K +4

6LEHYVY IROFWLROODOLVpHY SDU OD 3K +4

*UHIIDJH GX SUpFXUVHXU VLO\Op $3K6 | O

D VXUIDI

,PPRELOLVDWLROQ GH OD +4 VXU VLOLFH

JUHIIpH

SURSNPIW DFLGR EDVLTXHV GH OD 3K +4 JUH

llpH

SWFWLYLWp GH OD 3K +4 JUHIIpH YLV j YLV

GTHVSq

JROFLROODOLVDWLRO SDU OH F\FODPH

SUPHOWDWLRQ GX F\FODPH

,PPRELOLVDWLRO GX F\FODPH | OD VXUIDFH

GHV VL

S3RVW PRGLILFDWLRQ GYXOH VLOLFH FKOR

URSURS!

ORGLILFDWLRQ SDU YRLH GLUHFWH XWLQ(Q

LVDWLR




(PSORL GH F\FODPHV 1 WpWUDVLO\OpV

S5SpDFLYLWp GX F\FODPH JUHIIp YLV j YLV G1

HVSqFHV

&LQPWLTXHV GH FRPSOH[DWLRQ GYHVSqFHV PpW

DOOLTXH

&SLOpWLFRRSIHHH[DWLRQ GTHVSgFHV PpWDOOLT

XKHV SDU

SLOpWLFRRSOH[DWLRO SDU OH F\FODPH

&RPIDWLRQ HO PLOLHX KRPRJgqOQH

&RPSOH[DWLRQ VXU SDUWLFXOHV GH VLOLF

H JUHIIp

&KDSH WU+ 6\QWKqVHV PDWpULHOV HW PpWKRGHYV

6\QWKqVHV HW FDUDFWpULVDWLRQV

| 6\QWKHINWH JUHIIRQV

6\QOWKIN KD 1$3 K6

6\QWKHIN DD 3K +4

*UHDJH GHV VLOLFHV S\URJpOpHV SDU OD 3K +

4 HW OF

6LOL MW XGLpHV

JROFLROODOLVDWLRO GHV VLOLFHV S\URJp

DpHV SD

9RLHV GH JUHIIDJH GH OYDQLOLQH j OD V)

(UIDFH C

,PPRELOLVDWLROQ GH OD +4 | OD VXUIDFH

GHV VL(

&DUDFWpULVDWLRQ GHV VLOLFHV S\URJp

PHV JUF

JROFLROODOLVDWLRO GHV VLOLFHV S\URJp

DpHV SD

SURWRFROH RSpUDWRLUH

&DUDFWpULVDWLRQ GHV VLOLFHV S\URJp

PHV JUF

OpWKRGHV SK\WLFR FKLPLTXHV GH FDUDFWpULVD

WLRQ G

$ODLOH pOpPHOWDLUH

SROXWPPHLH GIDGVRUSWILRRWKHUPHYV % (7

6 SHVURVFRSLH ,5 HQO UplIOHJ[LRQ GLIIXVH

6 SHWURVFRSLH 89 YLVLEOH HQ UplOH[LRQ GLII

XVH

6SMURVFRSLH GHVY SKRWRpOHFWUROQV ;

OLFURVFRSLH (OHFWURQLTXH HQ 7UDOQVPLVVL

RQ

501 GX VROLGH

SUpSDUDWLRQ HW FDUDFWpPULVDWLRQ GHV VXVS

HQVLRQ\

| SUPDUDWLROQ GHV VXVSHOVLROQOV FROORwWGDOH

\%

'pPDUFKH H[SpULPHOWDOH

'HVFULSWLRQ GX SURWRFROH GfXOWUDVROQO

Vv

SDUDHWPWLROV GHV VXVSHOVLROQV FROORWG

DOHV

'LIIXVGRQDPLTXH GH OD OXPLqUH

=TWDPpWULH ODVHU

7HFKQLTXHV GYDQDO\WH HQ VROXWLRQ

6 SHWURPpWULH GYpPLVVLRO DWRPLTXH SDU S

DDVPD j

SOWWLIDWUDWLROQ

6SHWVURSKRWRPpWULH | pFRXOHPHOQW EORTXDp




+

&KDSLWUH

SURSULpWpPpV SK\VLFR FKLPLTXHV HV

VWDEL

3K+4 HW OH F\FODPH HQ VXVSHQVLRQ FROORwWGDOH

"QWURGXFWLRQ

6XVSHQVLRQV FROORWGDOHYV GH VLOLFHV S\URJj

DQpHV Jl

| SURWAW GH OYDOQLOLOH JUHIIpH VXU VLOLFH K

IQ VXVS

SURBPWPYV DFLGR EDVLTXHV

6WDEWpPp GX JUHIIDJH GH OfDQLOLOQH VXU V

L OLFH

SURSNWHAW GH VXUIDFH GHV ODQRSDUWLFXOHV J

UHIIpHV

6WDWhAHY VXVSHOVLROQOV FROORwWGDOHYV

SURPWpPYV DFLGR EDVLTXHV

6XVSHQVLRQV FROORWGDOHYV GH VLOLFHV S\URJj

DQpPHV Jl

6WDWhpAX F\FODPH JUHIIp VXU VLOLFH

SURBPWPV GH VXUIDFH GHV ODOQRSDUWLFXOHV

JUHIIpH\

6WDWhA@HY VXVSHOVLROQV FROORwWGDOHYV

&RQFOXVLRQ

&KDSLWWHSSSOLFDWLRQ GHV VXVSHOVLROV FROOR\V

GDOHYV

OfYHDF¥FWLRQ GfHVSgFHV PpWDOOLTXHYV

" QWURGXFWLROQ

| SULOFWSMH YIH HQO °XYUH GH OfH[WUDFWLRQ GfY

RQV Pp

VXVSHOVLRQ FROORwWGDOH

SOWIUIDWUDWLRO ITURQWDOH

(IITHW 'RQQDOQ

GROGLWLRQV H[SpULPHOWDOHYV

LOQlOQXH GH OYpWDW GYLROLVDWLROQ GH OD VXU

UIDFH VF

3DUDWPYHY GH OfH[WUDFWLRQ VXU ODOQRSDUWI

L FXOHYV

(I WUDFWLROMHWHG&NO U OD 3K +4 JUHIIpH VXU VLOLFH HQ \

FROORwWGDOH

(TXLOLEVHUGEWLRQ

OHWXUHV GITHIWUDFWLROQ

6LOML RO PRGLILpHV

6LOLPRGLILpPHYV

'pPWHUPLODWLRO GHV FROVWDOWHYV GYH[WUDF

WLRQ

IDWXURPGXOHW[H IRUPp

EGROFHOWUDWLROQ GHV FDWLROQV PpWDOOLT)

KHV j OF

&GROVWDOWHYV GITHHW DBFSNDUIR OB H3 R X4 JUHII

pH

(WXGH VpOHFWLYLWp

6WDEWp GHV FRPSOH[HV IRUPpV VXU VLOLFH H

IQ VXVS

6WDWh FIKLPLTXH GH OD 3K +4 JUHIIpH VXU

VLOLFH

6WDWHhFKLPLTXH GHV ODORSDUWLFEFXOHV GH

i VLOLFLF

6LOLFHVY QRQ PRGLILpHV

6LOLFHVY IROFWLRQODOLVpHV




(WUDFWLRIQWGEHHREU OD 3K +4 VROXELOLVpH H

HQ PLOL

(
(IWUDFWLRQ OLTXLGBHUOODXIBEH+&H &X

((WUDFWLRG®GDOUHW @XM F\FODPH JUHIIp VXU VLOLFH H

FROORW((

(TXL®BUH GITH[WUDFWLROQ

OHWXUHV GITHIWUDFWLROQ

6WDWpAHY FRPSOH[HV IRUPpV HQO VXVSHOVLR

D FROOF

6WDEWpPp FKLPLTXH GX F\FODPH JUHIIpH VXU

VLOLFH

6WDWpHpFIKLPLTXH GHV ODORSDUWLFXOHV JU

HITpHV ¢

&RQFOXVLRQ

&KDSLWHRKRLOpWLTXHYVY GH FRPSOHI[DWLRQ GYHVSgqFHV PpWD

VXWYVLRQ FROORWGDOH

QWURGXFWLRQ

&LQPWLTXHV GH FRPSHOM [GMEDRIQOB®H KX +4 JUHIIpH

VXU VL

&SROGLWLRQV H[SpULPHOWDOHY UHWHQXHV SR

XU OfpW

$ODO\GHY FRXUEHV H[SpULPHOWDOHV GH © 6\

VRSSHG

SWFWLRQ OLFNHO 3K +4 JUHIIpH

SWFWLROQ FXLYUH 3K +4 JUHIIpH

(1T HWO®HQDWXUH GH OYLRQ PpWDOOLTXH

ILOpP  BLIWNGpWHFWHXU ORL GH %YHHU /DPEH

U W

6FRPD UpDFWLRQQHO

2UGWHWH WHVVH GH UpDFWLROQO

&SROVWDOWHYV GH YLWHVVH REVHUYpH DSSI

DUHQWH

IDMDVGELROQ GX PRGgOH FLOpWLTXH

L QIO GH OD FROFHOWUDWLRQ HQO UpDFWLIV

VXU OH

GROFHOWUDWLROQ GH OD 3K +4 JUHIIpH

ERBIHBWUDWLRO GH OfLRQ PpWDOOLTXH

$ IRUFH LROLTXH ORQ FROWU{OpH
$ IRUFH LROQLTXH FROWU{OpH

L OQl@QXHW GH OD ODWXUH GX FROWUH LROQ VXU O

HV FRQ\

,LQIOKH®X S+ VXU OHV FROVWDOWHY REVHUYpH

1V

SLOpWLTPRPASGH[DWISDQ @D 1BK +4 VROXELOLV

HHQ VI

PLFHOODLUH

pOpPHOWY GH FRPSDUDLVROQ

GROGLWLRQV H[SpULPHOWDOHYV

&RXUEHV '2 I W

2UGWHWH WHVVH GH UpDFWLROQ

5bFWLRQ OLFNHO 3K +4 HO PLOLHX PLFHO

DDLUH

(ITHWO®HFROFHOWUDWLROQ HO WHOVLR DFWI

, QIO XIH®X S +

'LV EXWV/L

&GLQPWLTXHV GH FRPSSIH]DOML RF GBHHP&XIJUHIIp VXU

VLOLFH

SLOpPpWLFRRSIH[DWLRDU GCOHE&EIAFODPH HO VROXYV

VLRQ DT

&RXUEHV '2 W




6FKpPD UpDFWLROQQHO
, QIO XIH®X S +
&&LOPpWLFRRSIH[DWLFRDU CGOHSRAFODPH JUHIIp VXU VLOLF
& RXWVE'R I W
2UGWHWH WHVVH GH UpDFWLROQ
SWLILFDWLRQ GH OD ORL GH %HHU /DPEHUW
, QIO XIH®X S +

| 'LV FEFXW/L

&RQFOXVLRQ

&RQFOXYOQORODOH HW SHUVSHFWLYHV

SPpIPHQFHYVY %YLEOLRJUDSKLTXHV

$QQH[HYV







SHPHUFLHPHQWYV

&H WUDYDLO QIDXUDLW SX rWUH PHQp j VRQ WHUPH VDQV
SHUVRQQHV TXH MH WLHQV j UHPHUFLHU

&HWWH WKgVH VIHVW GpURXOpH DX VHLQ GX /DERUDWRLUFL
OT(QYLURQQHPHQW j 9LOOHUV OqV 1DQF\ DX VHLQ GH Ofp
FH WLWUH MH VRXKDLWH WRXW GYDERUG UHPHUFLHU -
IDERUDWRLUH HW $ODLQ :DOFDULXV GLUHFWHXU DFWXHZC
DYRLU DFFXHLOOLH FKDOHXUHXVHPHQW

-H WLHQV j WpPRLJQHU WRXWH PD JUDWLWXGH j PRQ GLUH
XQ HPSA&ARWHPSY WUqV FKDUJp PYfD WRXMRXUV VRXWHQXH
SRXU OD FRQILDQFH TXTLO PYD DFFRUGpH SRXU VRQ DWWF
-HUHPHUFLH SDUWLFXOLqQUHPHQW $ODLQ :DOFDULXV PRQ F
WHPSV GH SDUWDJHU DYHF PRL VHV FRQQDLVVDQFHV HW VI

-{DGUHVVH XQ UHPHUFLHPHQW WRXW SDUWLFXOLHU j 9DO|
GH Of8QLYHUVLWpP GH 5RXHQ HW $JQqV +DJqJH FKDUJpH G
DYRLARHBWpPp GH MXJHU FH PpPRLUH HQ TXDOLWpPp GH UDSSRL
SDUWLFLSHU j FH MXU\ -H WLHQV pJDOHPHQW j UHPHUFLF
of8QMWpHUWGH 6WUDVERXUJ SRXU DYRLU VLpJp DX MXU\ H
Of8QLYHUVLWpPp GH 1DQF\ SRXU PYDYRLU IDLW OTKRQQHXU

-HVRXKDLWH HQ RXWUH H[SULPHU WRXWH PD UHFRQQDLVVEL
HW BRRXHLO ORUV GH PHV YLVLWHV DX JURXSH 68&5(6 GH
FRQVDFUp j PIDLGHU GDQV OHV VIQWKgVHV RUJDQLTXHV G>
-H UHPHUFLH DXVVL ODULH -RVp 6WpEp SRXU VD GLVSRQLEL
GH OXPLqUH OHKGL <HPORXO SRXU VHV H[SOLFDWLRQV F
YHUQDUWEHUYWPSRXU OHV GLVFXVVLRQV HW OfLQWpUrWwW TXIL
UHFKHUFKH



OHV UHPHUFLHPHQWY YRQW pJDOHPHQW DX SHUVRQQHO
Of8QLYHUVLWp +HQUL 3RLQFDUp
OMWIHFH GIDQDO\VH pOpPHQWDLUH GLULJp SDU 6DQGL
OMWIHH GH VSHFWURVFRSLH 501 GLULJp SDU 'DQLHO .
OH 6HUYLFH &RPPXQ GH OLFURVFRSLHV (OHFWURQLTX
3LHUUH 6WHLQPHW] HW MH UHPHUFLH SOXV SDUWLFXOLqU}

-HWLH@WPHUFLHU WRXWHV OHV SHUVRQQHY GX ODERUDWR
UpXVVLWH GH FH WUDYDLO MH SHQVH j *UHJRU\ )UDQFLX\
SRXU OQHHRAEWHX[ HQFRXUDJHPHQWY HW VHUYLFHV OHXU
VLPSOHPHQW OHXU DPLWLpP

-f{H[SULPH HQILQ WRXWH PRQ DIIHFWLRQ j PD IDPLOOH P
VRXWLHQ VDQV IDLOOH PY{RQW SHUPLV GIDUULYHU Oj Re MI

PD V°BGBGRUpV TXL RQW WRXMRXUV VX PYfpSDXOHU HW PH |
(YHO\@HOQD PD WDQWH $OEDQLH HW ELHQ GIDXWUHV TXL F

OHWFj WRXV
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DFLGH GpVR[\ULERQXFOPpPLTXH
PHWK\OWULFDSU\ODPPRQLXP FKOF
DPPRQLXP S\UUROLGLQH GLWKLRFDUEDPI
DPLQRSKHQ\OWULHWKR[\WLODQH
DPLQRSURS\OWULHWKR[\WLODQH
%UXQDXHU (PPHW 7HOOHU
1 1 ELV K\GUR[\HWK\O JO\FLQH
GLPHUFDSWR WKLDGLD]ROH
SKHQ\O PHUFDSWR WKLDGLD]ROH
EURPR S\ULG\OD]R GLHWK\ODPLQR S
EXWDQRO
HWKPHWK\ORFW\O K\GUR[\TXLQROLQH
GRGHF\O KH[DHWK\OHQH JO\FRO
K\GURSKRELF VRGLXP VXOIRQDWH
FURVV SRODUL]DWLRQ PDJLF DQJOH VSLH
FHWK\OWULPHWK\ODPPRQLXP EURPLGH
1 QLWURVR 1 SKHQ\OK\GUR[\ODPLQH
GRGHFHQ\O TXLQROLQRO
GLHWK\OGLWKLRSKRVSKDWH
'"HUMDJXLQ /DQGDX 9HUZH\ 2YHUEHHN
GLPHWK\OIRUPDPLGH
GLPHWK\OVXOIR[\GH
GHQVLWpP RSWLTXH
HWK\OHQH GLDPLQH WHWUDDFHWLF DFLG
HWKDQRO
IRUFH LRQLTXH
FRGH ,62 SRXU PHPEUDQH 39') SRO\YLQ\O
K\GURSKLOH DYHF XQH SRURVLWp GH -
K\GUR[\TXLQROLQH
KDUG DQG VRIW DFLGV DQG EDVHYV
LQGXFWLYHO\ FRXSOHG SODVPD DWRPLF
LQIUD URXJH
LQWHUQDWLRQDO XQLRQ RI SXUH DQG D¢
HWKPHWK\ORFW\O K\GUR[\TXLQROLQH
UDSSRUW OLJDQG PpWDO
PHUFDSWREHQ]RWKLD]ROH
PLFURVFRSLH pOHFWURQLTXH HQ WUDQVPL

PHWK\O SKHQ\0 VWHDUR\O S\UD]JRO
QLWURVR QDSKWRO
S\ULG\OD]R QDSKWRO
S\ULG\OD]R UHVRUFLQRO
S\ULG\O GLSKHQ\O WULD]LQH

SKHQ\OD]R K\GUR[\TXLQROLQH
FRSRO\PqUH GH / ODFWLGH JO\FROLGH H
GLDQK\GULGH S\URPHOOLWLTXH
SHULRGLF PHVRSRURXV RUJDQRVLOLFD
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3UpIDFH |

/HV QDQRSDUWLFXOHV VRQW GHV SDUWLFXOHV GJRULJ
QTHA§GH SDV QP 3DUPL OHV QDQRSDUWLFXOHV QDWX
YROFDQLTXHV GHV HPEUXQV PDULQV HW OHV YLUXV /HV
VRGWRGXLWHY HQ ODERUDWRLUH GDQV OfLQGXVWULH QI
FRVPPWLTXH SKDUPDFHXWLTXH ELRPpGLFDOH HWE HW
DFWLYLWpV KXPDLQHV IXPpHV GH FRPEXVWLRQ JD] GYpFKI

'fXQ SRLQW GH YXH KLVWRULTXH OH FRQFHSW © QDQR
SRXU GplILQLU WRXWH PDQLSXODWLRQ GH OD PDWLQqUH
PDFURPROpPFXODLUH &fHVW j SDUWLU GHV DQQpHV TX}
QRPEUH HQ ODERUDWRLUH HW TXH OHV SUHPLQUHV DSSOL
IXOOHUqQHVY HW GH QDQRWXEHV GH FDUERQH 'HSXLV OHYV
TXRWLGLHQ OHXUV DSSOLFDWLRQV OHXU WR[LFLWp VRQMW
QD@REMHWY FRQQDLVVHQW XQ HQJRXHPHQW pFRQRPLTXF
pJDOHPHQW XQ TXHVWLRQQHPHQW VFLHQWLILTXH IRQGDPHI
VPFXULWp HW OTHQYLURQQHPHQW

/D UDLVRQ SRXU ODTXHOOH QRXV QRXV VRPPHV LQW|
WUDYDLO WLHQW j OHXU DSWLWXGH j rWUH GLVSHUVpPHV H(
GH FDV /fLGpH HVW HQ IDLW GIXWLOLVHU FHV QDQRSDUWL
GpILQLYVY SRXU FRPSUHQGUH XQ FHUWDLQ QRPEUH GH SKpQ
PRELOLWp OD GLVSHUVLRQ GHV SROOXDQWYVY GDQV OfHQYL
OHXWBEFEFLWpP j VIDVVRFLHU j GHVY FROORWGHY QDWXUHOV S
GIXQ GRPDLQH WUQV YDVWH TXH QRXV DYRQV UHVWUHLQV
GILQWHUDFWLRQ OD FRPSOH[DWLRQ 'DQV OH FDGUH G|
FRQWUIpGY j OD IRLV FRPPH GHV RXWLOV SRXU OD FRPSUpK
LQWHUIDFLDX[ HW FRPPH GHV REMHWY SHUPHWWDQW G{H][\
/IHV PpFDQLVPHV UpDFWLRQQHOV LQWHUIDFLDX[ VRQW LQW
GHVFULSWLRQ UHTXLHUW GIpWXGLHU OHV FLQPWLTXHV Upl
WUDYDLO SXLVTXH OD TXDVL WRWDOLWpP GHV WUDYDX[ HVW
SHUPHWWHQW SDV GJDFFpGHU DX[ FLQPWLTXHV UpDFWLRQ(

JTREMHEWLI SULQFLSDO GHV WUDYDX[ SUpPVHQWpPV GD(
PHLOOHXUH FRQQDLVVDQFH GHV DVSHFWV FLQPWLTXHV Gt
VROLGH OLTXLGH GYXQ SRLQW GH YXH IRQGDPHQWDO
VSHEFWURWKRWRPPFRXOHPHQW EORTXp © 6WRSSHG )ORZ 2
PPEFDHWPUDSLGHY GH FRPSOH[DWLRQ HQWUH FDWLRQV |



3UpIDFH |

IRUPDWLRQ GX FRPSOH[H D pWp VXLYLH HQ PHVXUDQW OC
FHOOH FL pWDQW UHOLpPH j VHV SURSULpWpPV RSWLTXHV /9
OD PHVXUH GHV FRQVWDQWHY GH YLWHVVH GH FRPSOH[DWI
8QH UHWRPEpPH DSSOLTXpH GH FH WUDYDLO SHXW rwu
VDQV VROYDQW RUJDQLTXH j OTH[WUDFWLRQ OLTXLGH OLT
VLOLFH j HIWUDLUH GHV LRQDGR QW DpO\pL TR IpOF pF XV U L B
UHFRXUV j OD PpWKRGH GYXOWUDILOWUDWLRQ IURQWDC
QDOBRUWLFXOHV VROLGHV GH OD SKDVH DTXHXVH (Q FRP
DWRPLTXH SDU SODVPD j FRXSODJH LQGXFWLI ,&3 $(6 D
UpVLGXHOV GDQV OD SKDVH DTXHXVH /fH[WUDFWLRQ GYLR
EXW GH WURXYHU XQH DOWHUQDWLYH j OJH[WUDFWLRQ C
FRQFHQWUDWLRQ pWDW GH WUDFHYV
1RXV DYRQV IRFDOLVp QRV WUDYDX[ VXU OHV QDQRS
VXLYDQWHYV
XQUHWDFWLYLWp FRQQXH HW UHODWLYHPHQW DLVpH j F
XQH VpOHFWLYLWp DFFUXH SRVVLEOH SDU XQH IRQ]
VXUIDFH
XQ@WDQGH YDULpWp DFFHVVLEOH GH QDQRSDUWLFXOH
XQSDFEW OLPLWpP VXU OfHQYLURQQHPHQW OD VLOLFH
OD WR[LFLWp GHVY QDQRSDUWLFXOHV pWDQW OLpH j O
VIDFFXPXOHU GDQV OYRUJDQLVPH WRXWH H[SRVLWLRQ pS
GDQJHUHXVH 1pDQPRLQV HQ FDV GYH[SRVLWLRQ RFFDVLR
VLORRHS+ SK\WLRORJLTXH QTHQWUDVQHUDLW SDV GYTHIIHW
WR[LFLWp j ORQJ WHUPH
3DUPL FHV VLOLFHV QRXV QRXV VRPPHV LQWpUHVVp
S\URQPHV GRQW OIS URWRWSSFHDHWVMOOHY SUpVHQWHQW GH
SUp UHTXLV LQGLVSHIQYD®&H BRI PWLTXHYGH IL[DWLRQ G
HQ VIDIIUDQFKLVVDQW GH OYK\GURG\QDPLTXH GX V\VWqPH
IRQFWLRQQDOLVpHY SDU OD SKpQ\OD]JR K\GUR[\TXLQROL
WHUPHRWSBH{DWLRQ HW OH F\FODPH SRXU pWXGLHU OD IR
SHXWUH DFFUXH SDU OD SUpVHQFH GYXQ PDFURF\FOH 3DU
GH PpWDX[ ORXUGV FRQVLGpUpY GDQV FHWWH pWXGH VRQW



3UpIDFH

&H PDQXVFULW V{DUWLFXOH DXWRXU GH FKDSLWUHYV
OTKLVWRULTXH GHV SURFpGpV GIH[WUDFWLRQ VXU SKDVH
DX[ FROORWGHY HW j OD IRQFWLRQQDOLVDWLRQ GHV VLC
GUHVVHURQV XQ ELODQ GTpWXGHV FLQPWLTXHV TXL RQW G
OD ILQ GH FHWWH SUHPLQUH SDUWLH /H FKDSLWUH VXLYDC
JUHIIDJH GHV VLOLFHV S\URJpQpHV SDU OD 3K +4 HW
TXDOLWDWLYHPHQW HW TXDQWLWDWLYHPHQW OH JUHIIDJH
GH FDUDFWpULVDWLRQ /D PLVH HQ VXVSHQVLRQ GHV VL
VHEWLRQ (QILQ OHV PpWKRGHV GIDQDO\VH SRXU OfpW
OfH[WUDFWLRQ GH FDWLRQV PpWDOOLTXHV VXU SKDVH VF
SDUWLH $X FKDSLWUH QRXV pWXGLHURQV OHV SURSULy
VLOLFH RUJDQR PRGLILpH SDU OD 3K +4 HW OH F\FODPH 11
GX JUHIIDJH HW GH OD VWDELOLWp FROORWGDOH GHV QDQ
VHUD FRQVDFUp j OD TXDQWLILFDWLRIQWG R HID UBK W KR (
JUHIIpH VXU QRV VLOLFHV S\URJpQpHV /HV AR\ MHD@WWV C
GPpWHUPLQpPHV VXU SKDVH VROLGH SRXU FHW H[WUDFWDQ
VWDELOLWpP GHV GLIIpUHQWY FRPSOH[HV REWHQXV VXU QD
VHURQW FRPSDUpV j OfH[WUDFWLRQ PLFHOODLUH HW O
PPDMOOLTXHV 'H SOXV QRXV p& 0 GPORURBD \F\TDHMH DB WILR Q/ X
VXVSHQVLRQ FROORWGDOH HW GLVFXWHURQV GH OD VWI
FKDSLWUH GH FH PDQXVFULW QRXV QRXV DWWDFKHURQV |
FXLYUH HW GH QLFNHO SDU OD 3K +4 JUHIIpH VXU VLOLFH
QRV UpVXOWDWY QRXV GpJDJHURQV OfpWDSH FLQPWLTXHF
QRXV SRXUURQV GpILQLU XQ PRGQOH FLQPWLTXH YLVDQW
OfLQWHUIDFH VROLGH OLTXLGH 1RXV FRPPHQWHURQV pJD¢
S+ OD IRUFH LRQLTXH OD QDWXUH GX FRQWUH LRQ OD
FRPSOH[DWLRQ $SUQV FRPSDUDLVRQ GHV GLIIpUHQWHV F
PpWDOOLTXHV SDU OD 3K +4 JUHIIpH VXU VLOLFH HW VRO
FLQpWLTXH pWDEOL VHUD SDU OD VXLWH YDOLGp DYHF OH |
8QH FRQFOXVLRQ JpQpUDOH HW GHV SHUVSHFWLYHV j EHV
VHURQW SURSRVpPHV 1RXV DMRXWHURQV HQ DQQH[H OHV
GpWBDMLRQ GHV GLIIpUHQWHY FRQVWDQWHY WKHUPRG\QD!|






&KDSLWUH , L, OQWURGXFWLE






&KDSLWQWURGXFWLRQ |

(I(WUDFWLRQ GH FDWLRQV PpWDOOLTXHV VXU SKL

JTH[WUDEWLRQ VXU SKDVH VROLGH HVW XQH WHFKQLTXH
GIDGVRUSWLRQ HQWUH XQH SKDVH VROLGH MRXDQW OH U{
OHV HVSQFHV j H[WUDLUH &HV SKpQRPQqQHV GH VXUIDFF
QLQWHUDFWLRQV WHOOHV TXH OD OLDLVRQ FRYDOHQWH
OHV LQWHUDFWLRQV QRQ SRODLUHV HQWUH OH VROXWp H
DGVRUEpV /D VROYDWDWLRQ GHV HVSqFHV j HIWUDLUH GD
SULPRUGLDO > @ /{DGVRUSWLRQ HVW OD UpVXOWDQWH GH
'fXQH PDUPQPUDOH RQ GLVWLQJIXH

OD SK\WLVRUSWLRQ HOOH UpVXOWH GH OLDLVRQV II
VROX®\WRUEpP OLDLVRQ GLS{OH LRQ GLS{OH GLS{OH RX OL
GX VROXWp QH VXELW SDV GH PRGLILFDWLRQ PDMHXUH DX

OD FKLPLVRUSWLRQ GRQW OD FRPSOH[DWLRQ IDLW SI
GH FRRULRIDEQWUH OH VROXWp HW OfH[WUDFWDQW GH OD
'DQV OH FDV GH FDWLRQV PpWDOOLTXHV OHV pEKDQJHV t
DERXWLU j OD IRUPDWLRQ GH FRPSOH[HV j OfLQWHUIDEH
LQWHUDFWLRQV PLVHV HQ MHX VRQW GHV OLDLVRQV GH FR
XQH EDVH GH /HZLV HQ GRQQDQW VD RX VHV SDLUHV GfpOl
FRPPH XQ DFLGH GH /HZLV HW DFFHSWH SDU FRQVpPTXH
FRP$DWLRQ GpSHQG GH OD QDWXUH GH OYDGVRUEDQW HW
SUpPVHQWY /HV DWRPHV OHV SOXV IUpTXHQWV VRQW OYD]F
QLWULOHV OfYR[\JgQH SUpVHQW GDQV OHV FIBRXSHVVFDU
SKRVSKRU\OHV HW OH VRXIUH SUpVHQW GDQV OHV WKLRO

'"HVWFLSWLRQ GH OfLQWHUIDFH VROLGH VROXWLRQ

'DQV XQ V\WWgPH ELSKDVp FRQVWLWXp SDU XQH VXVSHQV
PLOLHX DTXHX[ OfJLQWHUIDFH VROLGH VROXWLRQ UHSUy
QDQRSDUWLFXOHV HW OD SKDVH OLTXLGH &fTHVW GDQV F
GHX[ SKDVHYV

/JH FRPSRUWHPHQW GHV VROXWpV HQ VROXWLRQ HVW GLII|
PLVHV HQ MHX j OTLQWHUIDFH QH VRQW QL FHOOHV GX VR(
LRQV VLWXpV HQ VXUIDFH GH OD SKDVH VROLGH VRQW VR
VROLGH HW SHXYHQW rWUH LPPRELOLVpV



&EKDSLWOWURGXFWLRQ

/IHV LQWHUDFWLRQV HQWUH OH VROXWp HW OD SKDVH VROI
GX VROXWp RX j OD WUDQVIRUPDWLRQ GH OD VXUIDFH SDU

/IfpFKDQJH GYLRQV HW OD FRPSOH[DWLRQ GH VXUIDFH
SULQFLSDOHPHQW HQ MHX SRXU GpFULUH OHV SKpQRPgqQHYV
/IHFRQFHSW GYpFKDQJH GYfLRQV SHUPHW GILQWHUSUpWHU C
DUJLOHV HW JpROLWKHYV 'DQV FH FDV OD FKDUJH GH VX
FRPSHQVpH SDU OHV LRQV GH FKDUJH RSSRVpH HW OD IL[D
OD GpVRUSWLRQ G{XQ RX SOXVLHXUV LRQV LQLWLDOHPHQV
/IH FRQFHSW GH OD FRPSOH[DWLRQ GH VXUIDFH SHUPHW G
UpSDUWLWLRQ GHV LRQV j OTLQWHUIDFH (OOH UHSRVH VXL

ODb VXUIDFH GX VROLGH HVW FRQVWLWXpH GH VLWH
ORFDOLVpPV

OHV VLWHV GH VXUIDFH VH FRPSRUWHQW FRPPH GHV LC
DLQVL rWUH LPSOLTXpV GDQV GHV UpDFWLRQV GH FRPSOH]I

ODWpULDX[ DGVRUEDQWYV

/IDGVRUEDQW HVW FDUDFWpULVp SDU GHV SURSULpWpV S|
FRQGLWLRQQHU VD FDSDFLWp GH VRUSWLRQ HW VD VpOHF
UDSSROWHSRURVLWpP GX PDWpULDX TXL HVW GLUHFWHPHQV
FODVVLILFDWLRQ ,83$& XQH FODVVLILFDWLRQ GHV PDWpU!]
WDLOOH GH OHXUV SRUHV 7DEOHDX

7TDEOHDX&ODVVLILFDWLRQ GHV PDWpULDX[ SRUHX[ VHORC

7\SH GH PD)|'LDPgqWUH G
PLFURSRL QP
PpVRSRU QP
PDFURSRI QP
PpJDSRUH ! —P

/IHV PDWpULDX[ DGVRUEDQWY VRQW HQVXLWH GLYLVpV HQ ¢
FKDUSHQWH RUJDQLTXH RX LQRUJDQLTXH



&KDSLWQWURGXFWLRQ |

"I LQQRPEUDEOHYV SKDVHV VROLGHV RUJDQLTXHV RX PLQplL
FRQVLGpUpHY SRXU OYDGVRUSWLRQ GH PpWDX[ 1RXV QRXV

% /IHV SKDVHV FDUERQHV

/HV EDUERQHV OHV SOXV XWLOLVpV VRQW OHV FKDUERQV
K\GURSKREHV SUpSDUpV SDU DFWLYDWLRQ R[\GDWLRQ j
YpJpWDR®NV VH SUPpVHQWHQW VRXYHQW VRXV IRUPH GIXQl
PLFURSRUHXVH (Q UDLVRQ GH OHXU JUDQGHFW PWDIWFH LD |
VRQW FRQQXV SRXU OHXU DSWLWXGH j IL[HU GHV FRPSR
PPWDOOLTHKH\EKp@DWHY PpWDOOLTXHV SHXYHQW pJDOHPHC
DSUqQV DGGLWLRQ GIDJHQW FKpODWDQW FIHVW j GLUH X
OLDLVRQV GH FRRUGLQDWLRQ DYHF XQ FDWLRQ PpWDOOLT
YLV j YLV GX PpWDO SUpVHQW GDQV OD VROXWLRQ j WUD
GLWKL]RQH >>@@O0D#8'8$1 > @ OD +4 > @ OD FXSIHUURQ
> @X OH ''73 > @

/W KDUERQV DFWLIV RQW IDLW OfREMHW GH QRPEUHXVHV [
ODERUDWRLUH HQ YHUWX GH OHXU FDSDFLWp j DGVRUEH

RUJDQRPPWDOOLTXHV > @ 'HSXLV VRQ LQWURGXFWLRQ
SUpVHQW GDQV GLIIpUHQWHY PDWULFHV D SHUPLV OD SU
PpWDX[ j OTpWDW GH WUDFH > @

JHFKDUERQ DEWLI HVW TXHOTXHV IRLV FRQVLGpUp FRPPH ¢
GHV HIIOXHQWV HW O pOLPLQDWLRQ GH GLYHUV SROOXDC
JpQpUDOLVpPH GDQV OD SXULILFDWLRQ GHV HDX[ XVpHV HVW

% /HV JHOV GH VLOLFH

&N VLOLFHV DPRUSKHV VRQW DFFHVVLEOHV SDU YRLH V
SULQFLSDOHPHQW FULVWDOOLQHYV 8QH YRLH GH SUpS
WpWUDDONR[\WVLODQHV HQ PLOLHX K\GURDOFRROLTXH 1
SRO\PpULVDWLRQ j GHV VROLGHVY GRQW OD SRURVLWp HW
SDU OH FKRL[ GHVY SDUDPgqQWUHV GH V\QWKQqgVH



&KDSLWQWURGXFWLRQ |

IRUVTXH FHWWH UpDFWLRQ HVW HIIHFWXpH HQ SUpVHQFH
VLOLFH DSSHOpHV VLOLFHV GH 6W|EHU SHXYHQW rWUH RE

/HWHOV GH VLOLFH VRQW GHV DGVRUEDQWYVY WUQgV K\GURS
PpFDQLTXH HW WHKHUBRKSH W VL ODQRO SUpVHQWYV j OD VXU
SRXU rWUH GH IDLEOHV pFKDQJHXUV GYLRQV > @ /D UpWH
SXLVTXYHQ PLOLHX DFLGH OHV VLODQROV VRQW SURW
FRQVLGpUDEOHPHQW UpGXLWH YRLU QXOOH SRXU GH WUq
pJDOHPHQW SHX VpOHFWLIV HW VRQW VXMHWYV j OTK\GURO)
VXUIDFH GHV JHOV GH VLOLFH SHUPHW GYREWHQLU GHV VX
VRQW XWLOLVpHV SRXU © FKIDNRE MUBE FOXC8 MR H (DFW IRIDFW LR Q

XQH OLDLVRQ FKLPLTXH HVW IRUPpH HQWUH OHV JURX
/TDGVRUEDQW HVW GDQV FH FDV GLW IRQFWLRQQDOLVp

OH FRPSRVp RUJDQLTXH HVW GLUHFWHPHQW DGVRUE]
DYHF OHV JURXSHV VLODQRO $LQVL RQ SHXW VRLW IDLUH
XQH FRORQQH UHPSOLH GYDGVRUEDQW VRLW IDLUH © WUH
FH FDV OYDGVRUEDQW HVW GLW LPSUpJQp
'H QRPEUHX[ UpDFWLIV pFKDQJHXUV GYLRQV RX FKpODWDQ
GH JHOV GH VLOLFH GDQV OH EXW GYDXJPHQWHU OD FDSD
YLV j YLV GH PpWDX[ j OTpWDW GH @H DWKHL\R QDLOLREGIV>0D @L
> @1DH @ +@B @ OD 0363 > @ OH VDOLF\ODOGR[LPH >
> @OLTXDIMHW OH &DOFRQ S > @
'HV SSOLFDWLRQV RQW pWp GpYHORSSpHV GHSXLV SOXV
IRQFWLRQQHOV WHOV TXH OHV DPLQHV GLWKLRFDUEDPDYV
> @ /D UpWHQWLRQ VLPXOWDQpH GH GLIIpPUHQWYV pOp
FKRLVDMY DQWXSH FKpODWDQW QOBQRBIOMBWLF\®BOGLYRH Qi
%LVPXWKLRD /HVY JURXSHPHQWY DFLGHV VRQW pJDOHPH(
JQpOpPHQWY WUDFHV FRPPH OfDFLGH SKRVSKRQLTXH > @
> @
(Q GpSLW GHV QRPEUHXVHV DSSOLFDWLRQV YLV j YLV GYTH\
GH FHV JHOV GH VLOLFH HVW OHXU GRPDLQH GH VWDELOL\
S+ HW j S+ pOHYp DX GHOj GH S+ OYK\GURO\VH GH OC
GpJWDWLRQ SDU GLVVROXWLRQ OHQWH GX PDWpPULDX &
SRO\PpPULTXHV WHOV TXH OHV UpVLQHV QH SUpVHQWHQW SI



&EKDSLWOWURGXFWLRQ

¥% /HV UpVLQHV

30XVLHXUV UpVLQHV PRGLILpHVY DYHF GHV DJHQWV FRP
FRPPHUFLDOHPHQW &HV JURXSHV FRPSOH[DQWV VRQW ¢
OTLPLORIGIOPSKRVSKRQDWH HWF « 2Q SHXW DXVVL FRQVLGp
TXYDGVRUEDQWYV /HV UpSRIFH WBRHSROORWWH V$SV\QWKpWLTXH
SRO\WWW\UQQH GLYLQ\OEHQ]qQH 36 '9% RQW pWp SDUWLF)
UHFRQ ®RXU rWUH GH ERQV VXSSRUWV HQ FH TXL FRQFH
FKpODWDQWY > @ &H VRQW GHV PDWpULDX[ PDFURSRUHX]
IRUPH GH ELOOHVY GXUHV HW LQVROXEOHYV

(Q UDLVRQ GX FDUDFWQqUH K\GURSKREH GX 36 '9%VOD UpW
UpVLQHV GX W\SH ;$' QpFHVVLWH OfDGGLWLRQ GfXQ FRPES
PRGLILpPHV SDU LPSUpJQDWLRQ GH OfDJHQ®@W® 'BRPSOH[DQ\
K\GURSKRELH &LWRQV SDU H[HPSOH OD GLWKL]RQH > @ C
> @'DH @ O07$3'& > @ RX OH %U3$ '$3 > @

&HV VROLGHV SHXYHQW pJDOHPHQW rWUH IRQFWLRQQDO
FRPSOH[DQW j XQ JURXSHPHQW LQWHUPpPGLDLUH PpWK\Oq
PDWULFH 3DUPL OHV FRPSOH[DQWHOLYB UIWY> 5@EEH\ GHR X Y R
VDOLF\OLTRWFLGH® WKLRVDOQRA\OMLTROHW @&H S\WRFD@HIFKR
FKURPRWURSLTXH > @ OH S\URFDWHFKRO > @ OH 7LU
> @H SRO\ GLWKLRFDUEDPDWH > @ HW OH S\URJDOORO >

&RBOH[DWLRQ GTHVSgFHV PpWDOOLTXHYV VXU SKDVH \

JITHWUDFWLRQ GYHVSqFHV PpWDOOLTXHV SROOXDQWHV |
OTHQYPHRQQMVW XQ VXMHW GH SUpPRFFXSDWLRQ HQ UDLVF
FRQAMUDWLRQV HW GH OHXU WHQGDQFH j OD ELRDFFXPXOI
HQYLWDIMW OD VRUSWLRQ VXU OHV VXSSRUWYV VROLGHV SU
SHXW rWUH UHODWLYHPHQW IDFLOHPHQW UpJpQpUp > @
UpDOLVpH HQ HPSOR\DQW XQH VROXWLRQ DFLGH TXL GpSOL
8Q WBXWUH LQWpUrW GH FHV SKDVHV VROLGHV FRWVSOH[DC
GDQV XQ V\WWgPH DXWRPDWLVp GIDQDO\VH SRXU OD SUpF
GILRQV PpWDOOLTXHV > @



&EKDSLWOWURGXFWLRQ

/JHV PpWDX[ pWXGLpV

'DQV OD WKpRULH +6%$% GH /HZLV OHV FDWLRQV LQRUJDQL"

OHV FBWURBVIURXSH LQFOXW OHV PpWDX[ DOFDOLQV |
1D TXL UpDJLVVHQW SUpPIpUHQWLHOOHPHQW YLD GHV LQW!
GXUV 2

OHV FIDWPRHWMPN HQWDQW XQ FDUDFWQqUH LQWHUPpPGLD
SRXU OHV OLJDQGYV GXUV HW PRXV RHWVRHLED&Xp3RULH HV\
3E 0Q

OHV FDRXMREVIURXSH FRQW BIBEQMWH-ECIN U HS BXWYBHAQ W
IRUWH DIILQLWp SRXU OHV OLJDQGVY LQWHUPpPGLDLUHV 1
FRYDOHQWHYV

1RXV DYRQV FKRLVL OH FXLYUH HW OH QLENHO FRPPH PR
PpWDX[ OHV FLQPWLTXHV GIH[WUDFWLRQ GDQV GLIIpUHQW
GpFULWHV &HOD FRQVWLWXH XQ SRLQW GH FRPSDUDLVRQ
VXU SKDVH VROLGH

/IH FXLYUH

/H FXLYUH HVW XQ ROLJR pOpPHQW HVVHQWLHO SRXU OH P|
> @ ,0 HVW GTXQH LPSRUWDQFH YLWDOH SRXU OH FRUS
FRQFHQWUDWLRQV OHV SOXV pOHYpHV VRQW OHV UHLQV H)
FXLYUH IDYRULVH OD SURGXFWLRQ GH OfKpPRJORELQH HW
HQJ\PHV 3UHVTXH OD WRWDOLWp GX FXLYUH GDQV OfRUJ
1pDQPRLAAMYLHQW WR[LTXH j GHV QLY HHDBH 30 XKMR QWYL p\H |
LQWR[LFDWLRQ JUDYH WRXFKDQW SULQFLSDOHPHQW OH V
WHQGDQFH j VIDVVRFLHU j OD PHPEUDQH FHOOXODLUH F
WUDQVSRUW j WUDYHUV OD SDURL FHOOXODLUH > @ 8QH
FDXVHU GHV DQRPDOLHVY GX PpWDEROLVPH KXPDLQ > @

WHUUHVWUH OfKRPPH HVW WRXV OHV MRXUV HQ FRQWDFV
DOLPHQWY HW GRQW OD TXDQWLWp HVW DFFHQWXpH SDU O
PYDOXDWLRQ UDSLGH GX QLYHDX DFWXHO GX FXLYUH GDQV
/IDSOXSDUW GHV PpWKRGHV GIH[WUDFWLRQ VXU SKDVH VR
&X,, /H 3$5 D PRQWUp XQH IRUWH VPpOHFWLYLWp SRXU OT]



&EKDSLWOWURGXFWLRQ

> @ 8Q JUDQG QRPEUH GH WUDYDX[ VXU OHV SRO\P¢
DSSOLFDWLRQV FRQFHUQDQW OD SUpFRQFHQWUDWLRQ HW

/H QLFNHO

/IH QLFNHO HVW OLEpUp GDQV OTDWPRVSKgUH SDU GH QRP
LOQFLQpUDWHXUV GTRUGXUHY HW OTLQGXVWULH PpWDOOXU
DTXDWLTXH UpVXOWH GH OD GLVVROXWLRQ GHV URFKHV
OTH[WRRD DX QLFNHO SHXW DYRLU OLHX SDU YRLH DpULHC
HDX SRWDEOH HW SDU FRQWDFW FXWDQp HQ UDLVRQ GH C
%LHQ TXYLO MRXH XQ U{OH LPSRUWDQW HQ DJLVVDQW F
OTDFFXPXODWLRQ GX QLFNHO GDQV OYRUJDQLVPH SHXW

DILHFWDQW OfYDFWLYLWp GHV FHOOXOHYVY DSRSWRWLTXHV >
FRQFHQWUDWLRQ pOHYpH SHXW VIDYpUHU FDQFpULJgQH =
FRQQXH VRXV OH QRP GYfHF]pPD DX QLFENHO ,0 VIDJLW GITX
FKHOHV IHPPHV > @

$X PrPMAILWUH TXH OH FXLYUH OfH[WUDFWLRQ VXUpBKDVH \
SRXU OD SUpFRQFHQWUDWLRQ HW OD VpSDUDWLRQ GX 1L
SRXU OTH[WUDFWLRIX GGHPYHEREOSHPARMNIBH QRXYHDX[ H[W

> @

BURFpGp GTHIWUDFWLRQ VXU SKDVH VROLGH

/JHV SUHPLQUHV LOOXVWUDWLRQV H[SpPULPHQWDOHV GH Of
XQH FLQTXDQWDLQH GIDQQpHV > @ &H QTHVW TXTDX Pl
VIHVW UpYpOpH rWUH XQH DOWHUQDWLYH j OTH[WUDFWLRQ
TXLQ]H GHUQLQUHV DQQpHV SRXU OD SUpPFRQFHQWUDWLRQ
GHV SHVWLFLGHV GDQV GHV pFKDQWLOORQV G HDX > @

'DQWXSURWRFROH DQDO\WLTXH GYfH[WUDFWLRQ VXU SKDVH
VXFFHNW L)LIJXUH > @



&EKDSLWOWURGXFWLRQ

JLIXUH | BURFpGXUH GYfH[WUDFWLRQ VXU SKDVH VRC

/H VRUEDQW HVW GDQV XQ SUHPLHU WHPSV FRQGLWLRQQp
OfpFKDQWLOORQ &HWWH SUHPLqQUH pWDSH HVW FUXFLDO
GIHPEDOODJH HW OD VROYDWDWLRQ GHV JURXSHPHQWYV
SHUFRODWLRQ GH OfpFKDQWLOORQ j WUDYHUV OH VRUEDQ
FRORQQH SDU JUDYLWp SRPSDJH DVSLUDWLRQ SDU OH Y
WURLVLgPH pWDSH RSWLRQQHOOH OH VRUEDQW SHXW rwl
DILQ GYpOLPLQHU OHV FRPSRVDQWY GH OD PDWULFH TXL |
8QH pWDSH GH VpFKDJH SHXW pJDOHPHQW rWUH XWLOH
DTXHXVHV DILQ GH VXSSULPHU OHV WUDFHV G HDX VXVFHS
GH OYDQDO\WH H[WUDLW /D GHUQLgqUH pWDSH FRQVLVWH
VROYDQW DSSURSULp GRQW OH YROXPH GRLW rWUH DMXVW
UpBPH HQ PLQLPLVDQW OHXU GLOXWLRQ

/IH VRUEDQW SHXW rWUH HPEDOOp GDQV GYDXWUHV IRUPI
GLVTXHV > @

/ITHWUDFWLRQ VROLGH OLTXLGH DSSOLTXpH DX[ PpWDX[ DY
XQH PpWKRGH GH VpSDUDWLRQ HW GH SUpFRQFHQWUDWLR
VLPSOH TXH OYH[WUDFWLRQ OLTXLGH OLTXLGH HOOH HVV
OTpFKDQWLOORQ SRXU OfDQDO\WH GH WUDFHV GDQV OHV
(OOH HVW GH SOXV HQ SOXV DSSUpFLpH HW YRLW VRQ QRPI
6HV SUSIDXH DYDQWDJHV VRQW
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OD PDQLSXODWLRQ UDSLGH GH OfpFKDQWLOORQ
FRQRPLH GH VROYDQW

@MO\WH GH WUDFHV YRLUH GfXOWUD WUDFHV DYHF G
VRQVBPDWLVDWLRQ SRVVLEOH FRXSODJH HQ OLJQH C

SOX¥HPPHQW GHV QDQRSDUWLFXOHV RQW pWp HQYLVDJp
SKDVH VROLGH > @

/IHV $XIQVLRQV FROORWGDOHYV

*pQpPUDOLWpPV VXU OHV VXVSHQVLRQV FROORWGDOHV

(Q *DVQLHU GpILQLW XQH VROXWLRQ FROORWGDOH FR
PLFHOOHV RX JUDQXOHV > @

JHFROORWGHY VH SUPpVHQWHQW VRXV IRUPH GH OLTXLGH
ILQHPHQW GLYLVPHV HQ VXVSHQVLRQ 'fXQ SRLQW GH YXH
SHX)YW rWUH GpFULWV FRPPH OD PLVH HQ FRQWDFW GH GHX
,O HYW SRVVLEOH GJREWHQLU GYXQ SRLQW GH YXH PDFUR
RX RERMRDMWRWGDX[ YLD XQH DEFWLRQ PpFDQLTXH H[WpULHX!
VRLW PpWDVWDEOH RX VWDEOH 'H FH IDLW FHV V\VWqPHYV
GDQV OHVTXHOV RQ GLVWLQJXH GHX[ SVHXGRSKDVHV OfX
HW OfDXWUH OD VRPPHVE H®GRPDLQHV GLVSHUVp

'DQV OHV VXVSHQVLRQV FROORWGDOHY OD WDLOOH GHV S

QP > @

'DQV OH FDGUH GH FH WUDYDLO VHXOHV OHV VXVSHQVLRC
PLFHOODLUHV RQW pWp FRQVLGpPUpHYV

/JHV PLFHOOHV UpVXOWHQW GX UHJURXSHPHQW GH PROpFX
VIRUJDQLVHQW HQ DJUpJDWV GH GLPHQVLRQ FROORWGDOH
FRQFHQWUDWLRQ PEPR/YDRWWH FRIQGLTXIHRQ SRXU IRUPHU C
DXGHOj GH OD W HPSBIB®XW YXOHV G UIDFWDQWY LRQLTXHV HW
SRXU OHV VXUIDFWDQWY QRQ LRQLTXHV

&RQWUDLUHPHQW DX[ PLOLHX[ PLFHOODLUHV OHV QDQRSD
SDU DFWLRQ PpFDQLTXH HQ XWLOLVDQW GHV XOWUDVRQV
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6WDELOLWp GIXQH VXVSHQVLRQ FROORWGDOH

/JHV VROXWLRQV PLFHOODLUHV VRQW WKHUPRG\QDPLTXHPH
OHV VXVSHQVLRQV FROORWGDOHV QH VRQW TXH PpWDVW
PLQLPLVHU OHXU VXUIDFH SDU OH UHJURXSHPHQW GHV S
IRUPHU XQH HQWLWp GH PRLQGUH pQBpBDK WKGLPHQW ISU p
FUpPpt> @

/D VWDELOLWpP GIXQH VXVSHQVLRQ FROORWGDOH GpSHQG ¢
OHV SDUWLF XOSHWSBDVERQVpSHNXYHQW rWUH GH QDWXUH pOl
IRUF UpSXOVLYHV VRQW DVVXUpHV SDU GHV FKDUJHV j OD
JTHITHW VWpPULTXH HVW HQJHQGUp SDU GHV PROpPFXOHYV

WHQVLRDFWLI RX SRO\PqUH > @

‘DQV QRWUH FDV OD VWDELOLVDWLRQ GHV VXVSHQVLRQ'
POHFWURVWDWLTXHYVY &HWWH VWDHEYIOCQWHUDHS®BRRID W DW\®
UpSXOVLYHV GH OD GRXEOH FRXFKH pOHFWULTXH HQWRXL
LOQWHUDFWLRQYVY GpSHQGHQW pJDOHPHQW GH OD WHPSpUDW

1RWLRQ GH FKDUJH GH VXUIDFH

/IDFKDUJH GH VXUIDFH GHV SDUWLFXOHVY UHSUpVHQWH OD
QDWXUH GHV JURXSHPHQWY FKLPLTXHV SUpVHQWYV j OHXL
FRQWDFW GH OD VROXWLRQ HW GRQQH OLHX j XQH LQWHUI
FDUDFWpULVpHV SDU XQH DWPRVSKgUH LRQLTXH TXL VRXV
IRUPH XQH FRXFKH pOHFWULTXH SURWHFWULFH DXWRXU GH
/IH S+ GH OD VROXWLRQ MRXH XQ U{OH HVVHQWLHO TXDQW
SXLVTXTLO UpJLW OH GHJUp GTLRQLVDWLRQ GHV JURXSH®
VXVSHQVLRQV GH VLOLFH OD FKDUJH GH VXUIDFH GHV QDQ
JURXSHYVY VLODQRO UpVLGXHOV HW GHV JURXSHPHQWYV IRC
VXUIDFH GH OD VLOLFH

/IH SRWHQWLHO ]JrwbD

/ID FKDUJH GH VXUIDFH G XQ FROORwWGH Q HVW SDV FHOOH
GX PRLQV FH QTHVW SDV FHOOH TXH OTRQ REVHUYH
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/D FKDUJH JOREDOH DFTXLVH SDU XQH SDUWLFXOH HQ VRO
VXUIDFH RX GH OYDGVRUSWLRQ GYHVSgFHV FKDUJpHV &
GLVWULEXWLRQ GHV LRQV DX YRLVLQDJH GH OD VXUIDFH C
wugqgV GHQVH DSSHOpH FRXFKH GH 6WHUQ &HWWH GHUQLQqU
GLIIXVH OD FRXFKH GH *RX\ &K IBFPDKRQ WILHOJ HrWD UHSUpV
pPOHFWURVWDWLTXH j OD VXUIDFH GH OD FRXFKH GH 6Wtl
FLVDLOOHPHQW

JLIXH ,5HSUpVHQWDWLRQ VFKpPDWLTXH GX SRWHQWLF

JHSRWHQWLHO ]rWD GRQQH XQH LQGLFDWLRQ TXDQW j OD \
OH SRWHQWLHO GHV SDUWLFXOHV QpJDWLYHV RX SRVLWLY
UHSRXVVHQW VXIILVDPPHQW SRXU FRQGXLUH j XQH VWDELC
OH SRWHQWLHO ]rWD HVW WURS IDLEOH SRXU pYLWHU OH
VIDJUpJHU HW IORFXOHU

/H SRWHQWLHO ]rWD HVW FRQVLGpUp FRPPH OD FKDUJH HIII

1RWLRQ GH UD\RQ K\GURG\QDPLTXH

/JHV SDUWLFXOHV HQ VROXWLRQ VRQW DQLPpHV GH PRXYHP
DXWUHV DSSHO EWRRXEZHFWUIIWRRPGQHYV VRQW GXV j O1DJLV
SDUWLFXOHV TXL HQ HQWUDQW HQ FROOLVLRQ HQJHQG!
UDLVRQ GHV IOXFWXDWLRQV GH OHXU HQYLURQQHPHQW PR
/H PRXYHPHQW EURZQLHQ HVW FDUDFWpULVp HQ WHUPHV «
DWWHLQWH SDU OHV SDUWLFXOHV HQ WHQDQW FRPSWH ¢
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GHUQLQUHV HW GH OD IRUFH IOXFWXDQWH UpVXOWDQW GF
GLIIXEURQZQLHSUHPVHQWDQW OH GpSODFHPHQW GHV SDUWL
TXL WHQGHQW j VIpORLJQHU GH OHXU SRVLWLRQ LQLWLDC
LPSRVp j OD VXVSHQVLRQ

/H UD\RQ K\GURG\QDPLTXH HVW FHOXL GH OD VSKqUH pTXL!
PRXYHPHQW EURZQLHQ 'DQV OH FDV GH SDUWLFEXOHV FKD!I
FRXFKH GLIIXVH TXL OHV HQWRXUH

/H UD\RQ K\GURG\QDPLTXH HVW FRQVLGpUp FRPPH XQ ERQ
HQ VXVSHQVLRQ HW SHUPHW GH PHWWUH HQ pYLGHQFH OD

6LOLFHY FROORwWGDOHYV

'DQV FHWWH SDUWLH OHV FDUDFWpPULVWLTXHV GH GLIIp!
SUPVHQWpPHY j VDYRLU OHXU VWUXFWXUH HW OHXU PRUSKF
HW DLUH VSpPFLILTXH TXDQWLWp GH VLODQRO /HV VLOLF
GLVWLQJXHQW

VRLW SDU OHXU GLVSHUVLRQ GLUHFWH REWHQXH DX F
RQ UHWHWMDOLHF KV /XGR[ § HW OHV VLOLFHV GH 6W|EHU

VRLW SDU OHXU PLVH HQ VXVSHQVLRQ SRVW V\QWKq\
UHSUpVHQWpPHY GDQV FHWWH VHFRQGH FDWpJRULH

6LOLFHY FROORWGDOHY FRXUDQWHYV

¥% /IHV VLOLFHV /XGR]

/JHV VLOLFHV /XGR[ VRQW GHV VLOLFHV FROORWGDOHV F
DFLGLILFDWLRQ SDUWLHOOH GIXQH VROXYW2R® DPFXBROVUH (
GILRQV > @ ,0 HQ UpVXOWH XQH GLVSHUVLRQ DTXHX
UHODWLYHPHQW PRQRGLVSHUVHVY GH WDLOOH QDQRPpWULT
VRO DIp@YUp HVW DVVXUpH SDU OD SUPVHQFH GH FKDUJHV
VIDJLW GDQV FHV FRQGLWLRQV GH WURXYHU OH PHLOOHXL
FRQFHQWUDWLRQ HQ VLOLFH

JHV SURSULpPWpPV SK\WLTXHV GH FH W\SH GH VLOLFH VRQW
FRPSDUDLVRQ
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7TDEOHDX , + &DUDFWpPULVWLTXHYV SK\VLTXHV GH TXHOTXHV VLOLF

IXGR] 7H(|Q_|I—(IQXFL)JDI;|/C S+ 6XUIPDI3H VS

$6

$6

&/

+6

70
‘f{DSUqV ,0HU > @ OD GLVSHUVLRQ GH /XGR[ +6 FRQFH
FRQWXpH GH QDQRSDUWLFXOHV GH QP GH GLDP@®WUH HW
UDSSRUWIDB IGH (OOH HVW FDUDFWpPpULVpH SDhY KR & H\H Q \

SDUWLFXOHV SUpVHQWDQW XQB [QURXWIpH LIQHXHWGEH YD X
%ODDGHUB® @ RQW SHUPLV GH FDOFXOHU XQH FRQFHQW
2+ QP

% /IHV VLOLFHV GH 6W|EHU

$ OD ILQ GHV DQOMHPO@ RWMEHUDSSRUWpP XQH PpWKRGH VLF
SRXU OD SUpSDUDWLRQ GH SDUWLFXOHV PRQRGLVSHUVHYV
WRXWH OD JDPPH FROORWGDOH

&N VLOLFHV VRQW pODERUpHV SDU K\GURO\VH SXLV SDU FF
K\GURDOFRROLTXH EDVLILp SDU OYDPPRQLDF /HV pTXDWLR
FRQGHQVDWLRQ SHXYHQW rWUH pFULWHV FRPPH VXLW

&HURFpGp GRQQH DFFqV ] XQH ODUJH JDPPH GH QDQRSDUW
QP &HWWH GHUQLqUH YD GpSHQGUH GHV FRQFHQWUDWL
pJDOHPHQW GH OD QDWXUH GX JURXSH DON\OH

&HV VLOLFHV RQW IDLW OTREMHW GH QRPEUHXVHV pWXGH"'
GH FURLVVDQFH GHV SDUWLFXOHV HW OHXU PRUSKRORJL
FURLVVDQFH SDU DJUpJDWLRQ GH VXESDUWLFXOHV FRQ(C(
XOWUDPLFURSRUHXVHV J/HV GHQVLWpV DLQVL PHVXUpHV S
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HW P>FP @ HW OD FRQFHQWUDWLRQ PR\HQQF
X Q A X DIDPNG H PPRO 2+ B

'LVSHUVLRQV FROORWGDOHV GI$HURVLO

&RQWUDLUHPHQW DX[ VLOLFHV GpFULWHY SUpFpGHPPHQW
SUpDODEOHPHQW IRUPpHYVY DYDQW OHXU PLVH HQ VXVSHC
GLVSRQLEOHVY FRPPHUFLDOHPHQW VRQW OHV PDWpULDX][ C

+LVWRULTXH HW SUpVHQWDWLRQ

/IHV SUHPLqQUHV SDUWLFXOHV XOWUDILQHVY GH VLOLFH S\UR
SDU OH JURXSH 'HIXVVD PDLQWHQDQW GHYHQX (YRQLN
UHPSOLVVDJH RQW pWp LQLWLDOHPHQW XWLOLVpV SRXU O
TXHDO$HOODWLRQ $HURVLO HVW GHYHQXH XQH PDUTXH Gp
‘'qV ORUV FHV VLOLFHV RQW FRQQX XQ YpULWDEOH HVVR!
XVLQHV GH SURGXFWLRQ GRQW OfXQH j <RNNDLFKL DX -D

(WDSMM.V HQ

/W VLOLFHV $HURVLO VRQW SUpSDUpHV SDU S\URO\VH GX
XQH IODPPH j R[\JgQH K\GURJgQH j KDXWH WHPSpUDWXUH

&HMWWURFPGXUH GH VIQWKQVH IDLW GH FHV VLOLFHV GHV S
VSPFLILTXH YDULH GH 3UpVHQWDQW XQH VWUXFWXUH DPF
K\GURSKLOH JpQpUp SDU OD SUpVHQFH GH JURXSHV VLOI
SDUWLFXODULWpP GH IRUPHU GHV DJUpJDWV GH SDUWLFXO|
WDLGBH | QP HW OLpHV HQWUH HOOHV SDU OLDLVRQ FR
K\RBKREHY RQW pWp pJDOHPHQW REWHQXHV HQ PRGLIL
IRQFWLRQQHOV $ WLWUH GJH[HPSOH WURLV W\SHV Gf$HU
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7TDEOHDX + (([HPSOHV GH VLOLFHY $HURVLO HW OHXUV SURSI
$ “ K\GURS
5 “ K\GURS
5 “ K\GURS

SURSULpWpV GH VXUIDFH

/ID UpDFWLYLWp GHV VLOLFHV $HURVLO HVW FRPPH SRXU W
TXL GpSHQGHQW GLUHFWHPHQW GH OD QDWXUH GHV JURX:!
JURXSHPHQWY VLOR[DQHV 6L 2 6L HW OHV JURXSHPHQWYV '
/IHUWURXSHPHQWY VLOR[DQHV UHSUpVHQWHQW OfYHVVHQWLI
S\URJpQLTXHV (Q UDLVRQ GH OHXU FDUDFWqgqUH K\GURSIHI
QLOQWHUDJIJLVVHQW TXH SHX DYHF OD VROXWLRQ DTXHXVH F
'‘DQWH FDV GH VLOLFHV SUpSDUpHV HQ SKDVH OLTXLGH G
SURSULpWpV RSWLTXHV GH QDQRSDUWLFXOHV GH VLOLFH R

/IDUpDFWLYLWp GH VXUIDFH GHV VLOLFHV HVW SULQFLSDC

GPEFRXYHUWYV HQ SDU .LVHOHY > @ 'H SDU OHXUV SUF
LPSOYTEPQV OHV SURFpGpY GH IRQFWLRQQDOLVDWLRQ HW
GLIIpUHQWY W\SHV )LJXUH , SDUPL OHVTXHOV OHV VLOD
SOXVWLIBF

JLIXUH |, "LITpUHQWY W\ASHV GH JURXSHPHQWYV VLOL

%LHQ TXH OHV JURXSHPHQWY VLODQRO DLHQW XQ FDUDFV
SUpVHQWHQW XQ S.D DX[ DOHQWRXUV GH &HV JURXSHV
TXL SHXYHQW rWUH GpSURWRQpV SDU ODPPRQLDTXH RX G
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'H QRPEUHXVHVY pWXGHV RQW SRUWpP VXU OD GLVWULEXWL
VLOLFHV YLVDQW | pYDOXHUYSBHRYLORSEUD EBDXFRXS pW,|
JHIUDKWG DO @ HW +XPEHUW > @ /HV SUHPLHUVIDRQW HV
GHQVLWpP PR\HQQH GH' FBWWHE NUMBFAGLY TXH +XPEHUW D
XQH FRQFHQWUDWLRQ HQ VLO® QRDQG®HUHFRXUYZ+H QB VSHFV
HW OD 501

(Q OHV WUDYDX[ GH 7VFKDSHN > @ RQW PLV HQ p)
SUpPIRUPPHY j rWUH GLVSHUVpHV SDU DFWLRQ PpFDQLTXH
DXVVL pWp H[SORLWp GDQV OHV DQQpHV VXLYDQWHYV SRXL
> @ ,0 HVW PRQWUp TXTXQH VRQLFDWLRQ SURORQJpH
DJUpJDWV SRXUWDQW IRUPpV DYHF GHV OLDLVRQV FRYDOH
VWDELOLWp FROORWGDOH /D WDLOOH ILQDOH GHV DJUpJD\
GH WBOWLRQ JpRPpWULH GH OD VRQGH LQWHQVLWp GHV »
VLOBFH@

JROQORWODOLVDWLRQ GHV VLOLFHV

'DQV FHWWH WKgqVH GHX[ H[WUDFWDQWV RQWLOWBFHMQY
S\URJpQpHV 63 HW 63 OD 3K +4 SRXU VRQ IRUW SRXYR
GpMEWDOTREMHW GIpWXGHV \ FRPSULYV GDQV QRWUH pTXLSt

JRQFWLRQQDOLVDWLRQ SDU OD 3K +4
3UpVHQWDWLRQ GH OD 3K +4

/ID 3K +4 UHSUpVHQWpPH GDQV OD )LIJXUH , DSSDUWLHQW j
&HFRPSRVp HVW FDUDFGURKMDOILIVD W DRRIQO2 GH SDUW HW G I
FRORUDQWY DJRWTXHV YRQW HVVHQWLHOOHPHQW GX URXJ}

JLIXUH )RUPXOH FKLPLTXH GH OD 3K +4

/D VIQWKgVH GH OD 3K +4 HVW FRYQXFOGBHGKLSUQD OLH)V G/
ODWKsXV > @ TXL UHSRVHQW VXU OH FRXSODJH GH OD +



&KDSLWQWURGXFWLRQ |

PLOLHX DOFDOLQ &HV SUHPLHUV UpVXOWDWYVY VRQW UHSU
VH UplqUH DX[ H[SPULHQFHV GH ODWKsXV SRXU DFFpGF
(Q ODWVXPXUD > @ D PRQWUp TXTHQ PRGLILDQW OH\
SDU ODWKsXV LO HVW SRVVLEOH GJREWHQLU XQ DXWUH G
GLVD]R +4
8QHRFPGXUH FRPPXQH VXU OD EDVH GY{XQ FRXSODJH GLD
XWLOLVDQW OfDQLOLQH RX XQ GpULYp GH OfDQLOLQH FRF
FRQGXLW SDU QLWURVDWLRQ j XQ VHO GH GLD]RQLXP TXL t
GH VXEVWLWXWLRQ pOHFWURSKLOH DURPDWLTXH /HV GLIIj
JLIXUH

JLIXUH , 3URFpPGXUH JpQpUDOH GH VIQWKgVH GH OD

/ID VXEVWLWXWLRQ pOHFWURSKLOH DURPDWLTXH V{HIIHFV
OTDWWDTXH GX QXFOpRSKLOH VH SURGXLVDQW VXU OfDWF
WUDYDX[ SRUWDQW VXU OH FRXSODJH GLD]JRWTXH GX 10X
SKpQRO RQW UpYpOp TXH OD VXEVWLWXWLRQ pOHFWURSKL
GX SKpPQRO HQ PLOLHX SRODLUH > @

&HWWH PROpPFXOH SUpVHQWH XQH VWUXFWXUH FULVWDOO
OTLVRPYDEBUPVHQW®» )@ X UH

JLIXUH,VRPpUtrahci®H OD 3K +4

2XWUH FHWWHFERQDQBUBKMERQI[LVWH VRXV GHX[ IRUPHV W
DJR HW OD FpWR K\GUD]JRQH > , @ FRPPH GpFULW )LJXUH
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JLIXUH yDXWRPpULH GH OD 3K +4

/D 3K +4 SRVVQGH GHX[ IRQFWLRQV LRQLVDEOHV FRPPH
S\ULGHWHOH SKpQRO GRQW OHV FRQVWDQWHY GJLRQLVDWLI
/D VXEVWLWXWLRQ GIXQ JURXSHPHQW DU\O DJR j OD +4 HQ
EDVLTXHV $ WLWUH FRPSDUDWLI OHV YDOHXUV GHV FRQV!
UH S RUTDPEHO H D X

7TDEOHDX9DOHXUV GHV S.D GH OD +4 HW GH OD 3K +4

+4 3+ +4
&RQGLWLRQV HJI
S.D S.D 5plpUH S.D S.D 5plpUH

0L0|_f:x DTXI > @ > @
+2 GLR[DQH

Y Y > @ > @
f& ), 0

JHVXEVWLWXDQW DU\O D]JR HVW pOHFWUR DWWUDFWHXU L
SDVVH GH OD 3K +4 ['RODIBM OT@ XLOLEUH WDXWRPpPULT
K\GUD]JRQH OHV YDOHXUV GHV FRQVWDQWHY PHVXUpHV GF
PR\HQQHYV DSSDUHQWHYV

/ID 3K +4 pWDQW H[WUrPHPHQW SHX VROXEOH GDQV OYfHDX
GpULYp VXOIRQp GH OD 3K +4 LQLWLDOHPHQW SURSRVp

VROXWLRQ DTXHXVH /HV FRQVWDQWHY GH SURWRQDWLRC
WURXYpHV SRXU OD 3K +4 HQ SKDVH DTXHXVH FRPPH OfLC
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7TDEOHDX9DOHXUY GHV S.D GH O VIXIO HRS K WAGHQO®PKDVH DTXHXVI

S.D S.D |5plpUH
3K +4 > @
> @

SVXOIR3 ) ) . @

/D 3K +4 HVW REWHQXH j SDUWLU GH OD +4 TXL HVW HOOH
SXLVVDQWYV DJHQWV FKpODWDQWYV DSUgV Of('7$ > @ 3
WUDQWPDPURQYYHQW DYHF FHWWH GHUQLQqUH SRXU IRUPHU ¢
VROXWORQWSKRKX®HMH SRXUDOMH @ $X FRXUV GH OD FRPSC
OD +4 HQ PLOLHX KRPRJgJQH OD FRRUGLQDWLRQ ®HV LRQ
OLHX DYHF XQH VW°FKLRPpWULH LGHQWLTXH j FHOOH GH
IRUPH XQ FRPSOH[H ELQDLUH DYHF OD +4 FDUDFWpPULVp S

HW SRXU OD OLDLVRQ GX SUHPLHU HW GX GHX[LgqPH OLJI
&RQWUDLUHPHQW j VRQ KRPRORJXH HW YUDLVHPEODEOHPF
OMLWWpPUDWXUH IRXUQLW SHX GH UHQVHLJQHPHQWYV HQ Ft
GH OD 3K +4 /H 7DHOWDXSH OHV YDOHXUV GHV FRQVWDC
TKHOTXHV PpWDX[ GH WUDQVLWLRQ SDU OD 3K +4 GDQV XQ

7DEGHD &RQVWDQWHY GH IRUPDWLRQ GH FKpODWHY PpWDOOLTXH
+2 GRIDQH 7 f& 0 > @

,RQV PpWI[ /RE | /RJ
1L
&R
3E
=Q
&G
0Q

(O6RQEHDW LIR@W PLV HQ pYLGHQFH TXH OD FRRUGLQDWLRQ
3K +4 VIHIIHFWXH SDU OHV DWRPHV GID]RWH HW GTR[\JQQ
GID]RWH GX JURXSHPHQW D]R > @
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6LOLFHVY IRQFWLRQQDOLVpHYV SDU OD 3K +4

JHV SUHPLQUHV VLOLFHV SRUWHXVHV GH JURXSHPHQWV

SURFPGXUHV VLPLODLUHV GpFULWWVDOD@ +&0@OHV @LHW %
XQH VIQWKgVH WUQV ORQJXH j MRXUV HQ SOXVLHXUV |
JHO GH VLOLFH DYHF OfDPLQRSURS\ODOFR[\WLODQH SXLV
YLD XQH OLDLVRQ DPLGH OD UpGXFWLRQ GX JURXSH QL
GLD]JRQLXP HW HQILQ OH FRXSODJH DYHF OD +4 $ILQ C
ODUVKDOO HW ORWWROD > @ RQW SURSRVp XQH QRXYHOC
FRXSODJH GLD]JRWTXH PDLV HQ IDLVDQW LQWHUYHQLU XQ D
IDIRQFWLRQQDOLVDWLRQ GHV VLOLFHV SDU OD 3K +4 D |
ODUVKDOO HW ORWWROD HQ > @ , &HWHWGIpDBREORFKE C
JUDQGHY pWDSHV (OOH GpEXWH SDU XQ JUHIIDJH SDU F
VLOLFIDOPYBRSKpQ\OWULPpWKR[\WLODQH HW VH SRXUVXLW
OD +4 DSUQV IRUPDWLRQ GTXQ GLD]JRQLXP SDU QLWURVDW

JLIXUH JROQOFWLRQQDOLVDWLRQ GHV VLOLFHV SDU (

*UHIIDJH GX SUpFXUVHXU VLO\Op $3K6 j OD VXUI

/H JUHIIDJH pWDSH GH OTSIKEXTHR S R WHWRMUW RIDWDV k& D O
UHSRVH VXU XQ SURFpGp LPSOLTXDQW WURLV pWDSHV > @
XQ SUp WUDLWHPHQW WKHUPLTXH GH OD VLOLFH DILQ
OD PLVH HQ VROXWLRQ VRXV DJLWDWLRQ GH OD VLOI
RUJDQLTXH DQK\GUH HQ JpQpUDO OH WROXgQH VRXV DWPR
XQ WUDLWHPHQW WKHUPLFXH LW LLPDEMMHR @ HDSSR
JUHIIDJH HQ IRUoDQW OD FR FRQGHQVDWLRQ GH OJRUJDQR
DGVRUEDp
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&RQWUDLUHPHQW DX[ DXWW XV @ USpRpFaR-IQ W B X % DAYROR & W

PROpFX@H®DWI+BM VXUIDFH GDQV OH WROXgQH DSUQV
OTRUJDQRVLODQH B QORF@W BRAW PRGELWLRQV OWHHEIIDJIH
GH VLOLFH * 4 DERXWLW j XQ UHFRXYUHPHQW WRWDO
LQLWLDOHPHQW JUHIIRQV SDU QP

/IH JUHIIDJH GH OT1$3K6 D pWp HPSOR\p j SOXVLHXUV UHSUL
j OD VXUIDFH GH VLOLFHV HW GH TXDUW] > @ &H SUp
QLPPRELOLVHU Of%$'1 VXU XQH ODPH GH YHUUH

,PPRELOLVDWtLRQXGHVOOLFH JUHIIpH SDU Of$3K6

$YHEH SURWRFROH GH 0DUVKDOO HW ORWWROD OH UHFRX
JLIXUH , SRVH XQ FHUWDLQ QRPEUH GH SUREOQPHV /[HV
GLD]JRQLXP IRUPp OD SHUWH GH UpDFWLYLWp GH FH GHUC
ODYDJH HW OH FRXSODJH SRWHQWLHOOHPHQW LQFRPSOH
VXU VLOLFH j FDXVH GH OfHQFRPEUHPHQW VWpULTXH > @
DXWUH YRLH VDQV UHFRXUV DX FRXSODJH GLD]JRWTXH /D ¢
GHX[ pWDSHV OH JUHIIDIJH GTXQH DPLQH DOLSKDWLTXH
IRUPDWLRQ GYXQH EDVH GH B6FKLII HQ IDLVDQW UpDJLU O
IRUP\®4 > @ &HWWH VIQWKqVH DERXWLW j XQ WISOUGH JU
JUDPPH GH VLOLFH IRQFWLRQQDOLVpH

7HUW\NK SURSRVH DXVVL XQH DXWUH YRLH HQ XWLOL
OOPLQRSURS\OWULDONR[\WLODQH HW OH IRUPDOGpPK\GH >
XQH VHXOH pWDSH GH V\QWKqVH 'DQV FH FDV OD +4 QT
SRVLWLRQ

&HV GHX[ YRLHV GH VIQWKqVH ELHQ TXH UHODWLYHPHQW °
GH JUHIIDJH VDWLVIDLVDQWY IRQW LQWHUYHQLU Of$37(6
GHV SUREOQPHV SRVpV SDU FH JUHIIRQ LQWHUPpPGLDLUH C
QRXV VRPPHV UHVWUHLQWY j OD YRLH GH JUHIIDJH SURSRYV

$YHF OJDPLQRSKpQ\OWULDOFR[\WLODQH UHWHQX LFL LO O
GHV LQWHUDFWLRQV LQGpPVLUDEOHV HQWUH OD IRQFWLRC
VXUIDFH GH OD VLOLFH > @ /RUVTXYXQH SURS\ODPLQH H
LQVWDELOLWpP LQWULQVQTXH TXL VH PDQLIHVWH SDU OH U
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SDU OD OLEpUDWLRQ GIXQH TXDQWLWp GH VLOLFLXP QRQ
> @ /H PpFDQLVPH GH OLEpUDWLRQ PLV HQ MHX HVW X
VLOR[DQH ,0 LPSOLTXHUDLW XQH DVVLVWDQFH QXFOpRSK
OLDLVRQ VLOR[DQH PDLQWHQDQW OfYDPLQRVLODQH j OD V
JLIXUH , GLVFXWHQW GX PpFDQLVPH GYK\GURO\VH GH O
JTXQ VXJIJQUH XQH DWWDTXH QXFOpPRSKLOH LQWUDPROpPFXC
TXH OHV DXWUHV HQYLVDJHQW XQH UpDFWLRQ JpQpUDOH
JLIXUH |,

JLIXUH , 5HSUpVHQWDWLRQ VFKpPDWLTXH GHV GLIIpUHQWYV P
DPLQRSURS\OpHV > @

SURSULpWpV DFLGR EDVLTXHV GH OD 3K +4 JUHIIp

/TpPWDW GILRQLVDWLRQ GH OD RBKWH@ gYHGIHE FWHXSDWLGRVHD.
EDVLTXHV TXL RQW SHIRQVWDIDWHApGHWBYRWRQDWLRQ GX Q
'"fDXWUHV PHVXUHV VSHFWURSKRWRPpPWULTXHV FHWWH IRI
FRQWWR@WHSHUPLY OD GpWHUPLQDWLRQ GH OD FRQVWDQW
/H\8.D REVHENYVGGHpPpUHQWY JURXSHV VRQW UHODWLYHPHQ
PLOLHX DTXHX[ > @ /D VSpFLDWLRQ HW SOXV SDUWLFX(
IRQFWXRE¥ RQW pWp pWXGLpHV SOXV UpFHPPHQW HQ GpWD
HW +DUULV > @ /HV S.D TXJLOV RQW REWHQXV VRQW UDV
3RXU FRPSDUDLVRQ OH 7DEOHDX , GRQQH DXVVL OHV YDC
DXWHXUV SRXU XQH VLOLFH FR FRQGHQVpH DYHF OH FRPSO
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7TDEOHDX9DOHXUV GHV S.D GH OD 3K +4 HQ PLOLHX[ KpWp

6ROLGH FRQVL S.D S.D
i > ( 13
6LOLFH “ s >
9HUUH j SRURVLV T > @
3RO\PqUH ] HPSUHL “ > “o>

SLEHO HW +DUULV RQW pJDOHPHQW GpFULW OHV DEVRUED

@/H OLJDQG SURWRQp HVW PDMRULWDLUHPHQW VRXV IRL
HW FRPSOH[pH VRXV IRUPH pQRO D]J]R HW OD IRUPH QHXWU
IRUPHV WDXWRPQqUHV )LIXUH |, ,O HQ UHVVRUW pJDO
PpWDO®DLUX®IHVY DWRPHV GYD]JRWH HW GTR[\JgQH GX QR\D>
JUHIIDJH VXU VLOLFH

JLIXUH yDXWRPpULVDWLRQ GH OD 3K +4 HQ IRQFWLRQ G

&HV REVHUYDWLRQV RQW pWp YpULILpHY TXH OD 3K +4 V
pPOHFWUYURGHHQW RX FR FRQGHQVpPpH > @ /H S+ JRXY
orgé HW OH SRWHQWLHO GH VXUIDFH VRLW LPSRVp VRLW
VXSSRUW GRLYHQW rWUH FRQVLGpUpY ORUV GH OD FRPSOH

SpDFWLYLWp GH OD 3K +4 JUHIIpH YLV j YLV GYHYVS

&RQWRHQWH FH TXL VH SDVVH HQ PLOLHX[ KRPRJgQHV OD
H[BXVLYH SRXU GHV OLJDQGV LPPRELOLVpV VXU VLOLFH

GHUQLHUV VHUDLHQW WURS HVSDFpV SRXU IRUPHU GHV F
UDWLR PpWDO OLJDQG GDQV OH FRP $D A RP SOH[DMN R FALV
PpPWDOOLTXHV j OJLQWHUIDFH D OLHX GDQV XQ HQYLURQ!



&EKDSLWOWURGXFWLRQ

VROXWLRQ j FDXVH GX SRWHQWLHO GH VXUIDFH GH OD VLO
oD wWwHudH OD VLOLFH HVW DOWpUpH > @ /D ORL GH
SHUWHsH SUHQGUH HQ FRPSWH OHYV YDULDWLRQV ORFDOHYV
VXUIDFH pOHFWULTXH FKDUJpH SRXU OHV FDV OHV SOXV
KRPRJqQH«
B LBEESFV (2046 (TXDWLRQ ,

Reig HVW OH SRWHQWIHXH jODQ N X®& L DNWED [ FHE D WplHH ( GOHD O L R (C
FRQVWDQWHAGH DRUDGDODQWH GIOW IDH DA DWW Y HH W

/ID VLOLFH SUpVHQWH XQH FKDUJH GH VXUIDFH TXL UpVXO)\
> @ PDLV pJDOHPHQW GH OD SURWRQDWLRQ HW GpSURWR

IDPRGXODWLRQ FRQWU{OpH GX SRWHQWLHO GH VXUIDFH D
VXU XQH pOHFWURGH GIDUJHQW > @ ,0 DSSDUDvW TXH
OTpTXLOLEUH WDXWRPpPULTXH GH OD 3K +4 LPPRELOLVpH J
GITHVSqFHV PpWDOOLTXHV $LQVL XQH SHWLWH YDULDWL
FKDQU GH IRUPH WDXWRPqUH HW LQKLEHU OYDSWLWXGH ¢
FRPSOH[HU &X

/W VLOLFHV IRQFWLRQQDOLVpHYV SDU OD 3K +4 RQW pWp H
DQDO\WLTXH SRXU OD SUPFRQFHQWUDWLRQ GH WUDFHV G
OfDIILQLWp GH OD 3K +4 JUHIIpH HQYHUV GH PXQWLSOHV
&D $0«

/JHV SURSULpWpPV GH IL[DWLRQ GYLRQV PpWDOOLTXHV SDU
GH QRPEUHXVHVY DSSOLFDWLRQV GDQVHYDH & pWHFSVDIURDQV IGR]
FRORQQH FKURPDWRJUDSKLTXH > @

$ QRWRH)QDLVVDQFH LO QYH[LVWH DXFXQH SXEOLFDWLR
3K +4 JUHIIpH HQ VXVSHQVLRQ FROORWGDOH

S8LEHO HW +DUULV RQWOCIHRREFOSDMOWPRIQ VW HVEXGLpSDU OD
&HV GHUQLHUV RQW DLQVL PLV HQ pYLGHQFH OYpTXLOLEUH

,OV RIQQWL GpWHUPLQp OD FRQVWDQWH GH IRUPDWLRQ GX F
JH®H VLOLFH 3RXU XQH FRQFHQWUDWLRQ LQLWLDOH HQ &)
HVW .f * GRQW OfH[SUHVVLRQ FRUUHVSRQG j
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A 1,82
_1
LW?%éﬁ?cvn?fs(; 40E|; (TXDWLRQ ,

&HWWH FRQVWDQWH WLHQW FREBSWW GH GRIEWHYERWF EH \p
SDUWLFXOHVY FROORWGDOHV FIHVW j GLUH GX SRWHQWLHO
SRWHIQWDH®HY QDQRSDUWLEXOHV GH VLOLFH JUHIIpWpSDU
PHVXUp HW OD FRQFH CDNAMOWERQUAHPHLBODS&N Y OD ORL GH

JRQFWLRQQDOLVDWLRQ SDU OH F\FODPH

SBUpVHQWDWLRQ GX F\FODPH

/IH F\FODPH RX WpWUDD]DF\FORWpPWUDGpPFDQH )LJ>
PDFURF\FOHV D]JRWpV GRQW OHV SURSULpPpWpPV YLV j YLV
GPpYHORSSHPHQW VXU OH SODQ DFDGpPPLTXH HW DSSOLTXp

JLIXUH JRUPXOH FKLPLTXH GX F\FODPH

&HWWH WpWUDDPLQH F\FOLTXH D pWp VIQWKpWLVpH SRXU
> @ $SUgV OD GpFRXYHUWH GT1XQ FRPSOH[H SRO\D]DPDF
&XUWLYV XQH V\QWKqgVH HIILFDFH GH FHWWH PROpFXOH H
LPSOLTXDQW XQH UpDFWLRQ GH F\FOLVDWLRQ DVVLVWpH
&HSHQGDQW FHWWH PpWKRGH SDU HIIHW © WHPSODWH 2 H'
HBADLW LQWHUYHQLU GHV LRQV F\DQXUHV (Q SLFKPDC
SURFpGXUH TXL UHSRVH VXU OYHPSORL GH JURXSHPHQW\
LPSOLTXH GHV pWDSHV IDVWLGLHXVHV GH SURWHFWLRQ Gp
GH F\FOLVDWLRQ VRXV KDXWH GLOXWLRQ $X FRXUV GHV T
GH VI\QWKgVH RQW pWp GpYHORSSpHV VXU OD EDVH GY{XQH
JURXSHPHQW SURWHFWHXU HW RX SHUPHWWDQW OD SUpRL

> @
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JLIXUH f\QWKgVH GX F\FODPH YLD OD IRUPDWLRQ GH JURXSHYV

/IH OLJDQG F\FODPH FRQVWLWXH XQH SODWHIRURX PROpF>
VXEVWLWXWLRQV YRQW PRGXOHU VHV SURSULpWpPV SK\VLF|
GpFOLQDLVRQ GH GpULYpV F\FODPLTXHV > @ GRQW TX

YLIXUH , (IHPSOHV GH GpUN YWXE 8 W IFWEBQRCENVW [ X p V

/H F\FODPH VH UpYqOH rWUH XQ H[FHOOHQW DJHQW FKpODYV
OHVTXHOV LO IRUPH GHV FRPSOH[HV RUJDQRPPWDOOLTXHYV
JTHIIHW PDFURF\FOLTXH HVW UHVSRQVDEOH GH OD VYV
PDFURF\FOLTXHV SDU UDSSRUW j OHXUV KRPRORJXHV OLQp
JITLQWWRBRFGTXQ RX SOXVLHXUV VLWHV FRPSOH[DQWV V>
VSKqQUH GH FRRUGLQDWLRQ GTXQ LRQ PpWDOOLTXH DILQ
ODQWKDQLGHV OHV DFWLQLGHV > @ /IDMXVWHPHQW GH
SRVLWLRQ HW OD QDWXUH GHV VXEVWLWXDQWYV IL[pV VXU
SRXYDQW rWUH VPOHFWLYHV YLV j YLV GIXQH HVSqFH FLEC
RQW GIDLOOHXUV pWp H[SORLWpPHV GDQV OHV GRPDLQHV G
HW GH OD GpSROOXWLRQ GHV HDX[ > @

0DOJUp OD SWY¥DWOQFHVGWHY GH SURWRQDWLRQ GX PDFURF\
VH FRPSRUWHQW TXH FRPPH GHV GLEDVHV IDLEOHV >
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SRVLWLYHV DX VHLQ GX F\FOH ORUV GH OD SURWRQDWL
VLIQLILFDWLYH GHV HVSgFHV WUL HW WpWUDSURWRQpPHYV
PLQLPIOMHHW UpSXOVLRQV pOHFWURVWDWLTXHY OHV GHX[ |
GLDPpWUDOHPHQW RSSRVpHYV

/ID IRQFWLRQQDOLVDWLRQ GX PDFURF\FOH QYfHVW SDV VDQ
F\FODPH /D VXEVWLWXWLRQ GHV DWRPHV GID]JRWH HQJH
SURWRQDWLRQ FRPPH OYLOOXVWUH OH 7DEOHDX , GDQ
FRQVWDQWHY GH SURWRQDWLRQ GX F\FODPH HW GX WpW

7TDEOHDX , 9DOHXUV GHV FRQVWDQWHY GH SURWRQDWLRQ VXFF
), 0 > @

&\FODPH 70&

a

a

n v u v wn
O U U U |O

/D VXEVWLWXWLRQ GHV TXDWUH DWRPHV GYD]RWH SDU OH
GH OD EDVLFLWp GX PDFURF\FOH &HWWH VXEVWLWXWLF
FRPSOH[DWLRQ GH FH OLJDQG YLV j YLV GYHVSQFHV Pp
SDUWLFXOLQUHPHQW pWXGLpHV SRXU &X ,, > @
3E,, =Q,, $J, 0Q,, RX HQFRUH $X ,,, > @
AXHOTRBVWDQWHY GH PpWDOODWLRQ SDU OH F\FODPH HW
GDQV OH 7DEOHDX ,

'IXQH PDQLqUH JpQpUDOH OH GpULYp 70& IRUPH GHV FRPS
F\FODPH &HWWH WHQGDQFH HVW SDHWLEXOUH{UIDRH QWX P VU
GLVFXWp GDQV OD VXLWH GH FH FKDSLWUH IDLW V\VWpPDV
F\FODPH HW OD VLOLFH SRUWp SDU XQ RX SOXVLHXUV DWR
GHYRQV DWWHQGUH GHVY FRQVWDQWHY GH FRPSOH[DWLRQ
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7TDEOHDX , &RQVWDQWHYV GH IRUPDWLRQ GH FRPSOH[HV PpWD(
7 f& ), o > @

IRJ
LRQ PpWI

&\FOL 70&

& X
+J
1L
=Q
&R
&G
3E

/JHV FRPSOH[HV F\FODPLTXHV SUpVHQWHQW |j OfpWDW VF
SDUWLFXOLQUHV %RVQLFK > @ D SURSRVp GH OHV FODV\
JLXUH W\V\SHV TXL GLIIQUHQW SDU OD SRVLWLRQ UHOD
PR\HQ GX PDFURF\FOH /H FRPSOH[H IRUPp HVW GIDXWDQW
F\FOH HVW DGDSWpH DX UD\RQ LRQLTXH GX FDWLRQ PpWDO
PDFURF\FOH, WUDQV@ 'DQV OH FDV R+ OH OLJDQG VH UHV\
SHWLW OH FRPSOH[H PDFURF\FOWTX3) MV R VWO LQ ¥ HEUR/GI R}
PpWDOOLTXH WURS YROXPLQHX[ VHUD VLW XpUD@M [WpULH X
5pFHPPHQW 7#DPDBQQ@ RQW GpWHUPLQp OHV FRQIRUPDW
F\FODPLTXH GLVXEVWLWXp HQ HW FRPSOH[p j GHV PpWD
=Q,, 0J,, HWI/L, OHV OLIJDQGY DGRSWHQW XQH JpRPpV
WUDQVGH O DQQHDX F\FODPH (Q UHYDQFKH SRXU OH 1L ,,
UDWHDQWDQGLY TXH SRXU OH &X ,, OH PDFURF\FOH DIILF
FRQILIXWDWQRQ

JLIXUH , SHSUpVHQWDWLRQ GjHMNn$®R®H R UPFORVSIORII M raRp WD O F\ F (
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/ITDMRXW G{XQ © EUDV @8 FRRUGLQDQW VXU OH PDFURF\FO
K\GUR[\OH SHUPHW GYDXJPHQWHU OD VWDELOLWp GX FR
FRRURIQBWQGDQWH SHXW VH FRPSRUWHU WHOOH XQH PDL
FDWLRQ PpWDOOLTXH HQ OYDWWLUDQW j SUR[LPLWpPp GH

SDUWLFLSHU j VD FRRUGLQDWLRQ > @ $LQVL GDQV O
J)DEEUHWLPO @ RQW PLV HQ pYLGHQFH TXH FH W\SH GH OL
WDOGLY TXH OHV WUDN XY @ H QXHIQRM)W TXH OIDWRPH 3E ,,

OWGpULYpV F\FODPLTXHV GpFULWYV )LIJXUH ,

JUXUH |, 'pULYp F\FODPLTXH pWXGLp GDQV OBt&#RPS@H[DWLRQ

,PPRELOLVDWLRQ GX F\FODPHYV] OD VXUIDFH GHV VI

IDIRQFWLRQQDOLVDWLRQ GHV VLOLFHV SDU OH JURXSHPHQ
GHDFQWLRQ > @

SRVW PRGLILFDWLRQ GTXQH VLOLFH FKORURSUR

/IDSRVW PRGLILFDWLRQ GYXQH VLOLFH FKORURSURS\OpH
IRQFWLRQQDOLVHU XQH VLOLFH SDU OH F\FODPH HW VHYV
VXEVWLWXWLRQ QXFOpRSKLOH GHV DWRPHV GH FKORUH (
GYfD]RWH GX OLJDQG )LJIXUH ,

JLIXUH )RQFWLRQQDOLVDWLRQ GHV VLOLFHV SDU SRVW PRGLILFI
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&HWWH SURFpGXUH QpFHVVLWH XQH pWDSH SUpDODEOH GH
REWHQXHYV SDU XQ JUHIIDJH GX FKORURSURS\OWULpWKRI[\V
FH SUpFXUVHXU VLO\Op SDU SURFpGp VRO JHO > @
7RXWHHRLWHFPRGLILFDWLRQ HVW OLPLWpH SDU GHX[ LQFRQ

XQH VXEVWLWXWLRQ LQFRPSOQWH TXL HVW PDUTXpH
OD VLOLFH

XQH SRO\WXEVWLWXWLRQ GX F\FODPH TXL VH UHWUR:
SOXV BDWRPH GID]JRWH > @ &HWWH SRO\WXEVWLWXWLRC
SURSULFRPS@HDWLRQ FRPPH VHPEOHQW OfLQGLTXHU OH\
FRPSBWp FHOOH GX F\FODPH 7DEOHDX |,

8QH DXWUH PpWKRGH LQGLUHFWH SHX FRXUDQWH HVW plJ
IRQFWLRQQDOLVpHY SDU OHV JURXSHPHQWY F\FODPH ,
QXFOpRSKLOH PDLV DSSOLTXpH FHWWH IRLV VXU XQH VLO
> @ 7UqV UpFHPPHQW FHWWH SURFpGXUH D pWp PLVH HC
PDIQPWLTXHYV FDUERQpPV UHYr'WXV GH VLOLFH > @

ORGLILFDWLRQ SDU YRLH GLUHFWH XWLOLVDWI

IDIRQFWLRQQDOLVDWLRQ GLUHFWPRGRVLOLOLFEX BIFODEQ
H[SORLWpH FRPPH DOWHUQDWLYH j OfHPSORL GT{XQH VLO!
GLVSRQLEOH FRPPHUFLDOHPHQW XQH pWDSH GH V\QWKqV
VLOLFH RX XQH FR FRQGHQVDWLRQ SDU SURFpGp VRO JHO :
$LQVL WURXEHQWWGRQ @ RQW UpDOLVp OH JUHIIDJH SRV
PRQR EL HW WpWUDVLO\Op GX F\FODPH )LJXUH , VXU
JHO GH VLOLFH

JLIXUH fWUXFWXGWHMAHIY\OpV GX F\FODPH
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(PSORL GH F\FODPHV 1 WpWUDVLO\OpV

(Q 'XEHRW VDO @ RQW GpYHORSSp VXU OD EDVH GX SURF|
GH pSWDUDWLRQ GH VLOLFHV IRQFWLRQQDOLVpHV SDU GH\
LPSOLTXH OJK\GURO\VH HW OD1RRpARIDVH QVDW GRQF FPUP B |
HQ SQBMHGH 7(26

JTRULJLQDOLWpP GH FHWWH UpDFWLRQ UHSRVH VXU OD SUp
SHUPHW GXUDQW OfpWDSH GH FRQGHQVDWLRQ OD FRQVYV
JURXSHPHQW RUJDQLTXH &RQWUDLUHPHQW DX SURFpGp VI
F\FODPH OHV JURXSHPHQWVY F\FODPH QH VRQW SDV LFL LC
WRWDOHPHQW LQFRUSRUpPV GDQV OHV PXUV GH VLOLFH GX
(Q VIDSSX\DQW VXU FHWWH SURPJERQW BHQ V LQREW WD X $0Q0
K\EULGH ELIRQFWLRQQHO HQ XQH VHXOH pWDSH OHV XQL
GHV PBOUPDWpPULDX WDQGLV TXH OHV IRQFWLRQV = = &1

> @

5pDFWLYLWp GX F\FODPH JUHIIp YLV j YLV GIHVSQqF

JHVSURSULpWpV FRPSOH[DQWHV GHV JURXSHPHQWYV F\FODI
PYDOXHU OTDSWLWXGH GHV VLOLFHV PRBWLEHM jVRIJBH
OYDFFHVVLELOLWpP GH FHV JURXSHPHQWY GDQV OHV VLOLFI
*URMW PO @ RQW REWHQX GLIIpUHQWY JHOV GH VLOLFH JUH
PpWDOODKLRESE BPW DYRLU IDLW UpDJLU OD VLOUPFWHIRW W |
KDXWHXU GH pTXLYDOHQW SDU UDSSRUW DX[ JURXSHPHC
SHQGD@®WQXWHY LOV RQW GIYyWHBRROQ@HIXHDEXPD[LPXP j
F\FODPH JUHIIp

'XERHW ROQW REVHUYp TXH GHV VLOLFHV PRGLILpHV QRQ RU
OHV ERQV OD PpWDOODWLRQ HVW GDQV FH FDV R3pUpH GI
TXDQWLWp GH OLIJDQG IRLV VXSpULHXUH j FHOOH GH FXL
FDV GfXQ [pURJHO FR FRQGHQVp DYHF XQ GpULYp VLO\Op G
&RUBLX>O @ RQW PRQWUpP TXH GHV VLOLFHV PpVRVWUXFW X
SHXYHQW IL[HU IRWRHP HQW &XHY HRQRWDLVRQ GH OJDFFH)\
JURXSHPHQWY F\FODPH /f{H[FHOOHQWH DFFHVVLELOLWp G
SDU $OBW]MEUqY PpWDOODWLRQ SDU &X ,, GH 302 ELIRQFW
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,O D DXVVL pWp PRQWUp OJLQFDSDFLWp GXQFVRMXRH. R® QV I
TXH OD FRPSOH[DWLRQ SHXW DYRILWPOALBXVED Op QR FOBL Gl
FRQGHQVDWLRQ > @

7UqV UpFHPPHQW LO D pWp UHSRUWpP OJLQWpUrW GHV V
LQFRUSRUpPHV GDQV GHV PDWpULDX[ FDUERQpPV SRXU OfH]
WHOV TX&D&XR 0QHW XWH VROXWLRQV DTXHXVHV > @

/W VLOLFHV IRQFWLRQQDOLVpHY SDU OHV JURXSHPHQWV F!
TXH SKDVH VROLGH HQ FKURPDWRJUDSKLH DSUQqV PpWDO
WUDQVLWLRQ

%DJQRIXG DO @ RQW pWXGLp OH FRPSRUWHPHQW FKURPD\
VWDWLRQQDLUH ,OW IH]5PH Y XJHHWI pTHXVH SDU OHV JURXSHPH(
&X,, VRQW HQ PHVXUH GIpFKDQJHU GHV FRPSRVpV GDQV (
UpDOLVDQW OD VpSDUDWLRQ GYLVRPqUHV GIDFLGH DPLQR
'H O®rPH IDORQ GHV SKDVHV VWDWLRQQDLUHYV GH FRPSOH
JHO GH VLOLFH RQW pWp WHVWpHV HQ FKURPDWRJUDSK!
GTK\GURFDUEXUHV DURPDWLTXHV HW GIpWKHUV > @
'"HQDIW DO @ RQW pYDOXp OfHIILFDFLWp GX FRPSOH[H &R ,,
GX GLR[\JgQH SRXU OD GpWHFWLRQ GH JD]

JHERPSOH[HVY PpWDOOLTXHV GX F\FODPH RQW pWp pJDOHPI
FDWDO\VH $LABWLBOXWMEPRSQR\p GHV FRPSOH[HV PpWDO F\F
VLOLFH PpVRVWUXFWXUpH SRXU OfR[\GDWLRQ DpULHQQH G
UpDFWLRQV FRQGXLVDQW j GHV ROpILQHV > @

O0DOJOHXU IRUWH DIILQLWpP YLV j YLV GTHVSgQFHVY PpWDOOLT
GH FDWLRQV SDU OHV F\FODPHV JUHIIpV &HV GHUQLHUV R
GH3E GDQV OTHDX SRWDEOH > @ RX HQFRUH SRXU OD GptF
GHV pOpPHQWY UDGLRDFWLIV FRPPH OTXUDQLXP OH SOXWE

&LQPYWHYV GH FRPSOH[DWLRQ GYHVSgFHV PpWDOOL

/IHV FLQpWLTXHV GH FRPSOH[DWLRQ GYHVSgFHV PpWDOOLT
SDU WURLYV SKpQRPgqQHYV
OH WUDQVIHUW GH PDVVH GH OD VROXWLRQ YHUV OH PD
OD GLIIXVLRQ j OTLQWpPULHXU GX PDWpULDX YHUV OHV V



&KDSLWQWURGXFWLRQ |

OD UpDFWLRQ GH FRPSOH[DWLRQ SURSUHPHQW GLWH
7URLV PRGMIOFHRULTXHV VRQW SULQFLSDOHPHQW XWLOLV
H[SPULPHQWDOHY HW DLQVL LGHQWLILHU OHV PpFDQLVPHYV

OMRGqOH GH"&WMHXBHR HQ SUpVHQFH GTIXQH FRQFHQWULI
UHODWLYHPHQW DX[ FIMMVAW GHVSRXQMEBMHFLHQ GHV PRGqOH)
/IDJHUJUHQ HQ > @ /DUJHPHQW DSSOLTXp GDQV GH
LUHPWLEOH FRQVLGQUH O DGVRUSWLRQ FRPPH OLPLWpPH SC
VLWH/DBWILIGH YLWHVVH SHXW rWUH pFULWH FRPPH VXLW

HHB3sF 3.0L HES 0 F &P (TXDWLRQ ,

AytHW VR QW OHV FDSDFLWpPV GYDGVRUSBWHRRH F GHIN BXPLHIDL\E U
FRQVWDQWH GH YIWWB®VH GH SVHXGR

OH PRGQqOH GCRIUSWHIX ®BRpWp GpYHORSSp HQ SDU +R H
WUDLWHU OH FDV Re GHX[ VLWHV GIDGVRUSWLRQ GRLYHQW
FRPSGWKQ pTXLOLEUH HQWUH HVSgFH HQ VROXWLRQ HW HV!

5
Ep P Eg
44 THWWR QW OHV FDSDFLWpPV GIDGVRUSBWHRRHF W 1 Yy BRIHILE U-
FRQVWDQWH GH YEWH8VH GH SVHXGR
OH PRGgOH GH OD GLIIXVLRQ LQWUDSDUWLFXODLUH
OD FM|DRQ HQW UHDFRVAORXDALY HB\B W ODWHGLIIXVLRQ GX VROXWDp j
$O0OHHWQ PO @ RQW PRQWUp TXH OD TXDQWLWp GH VROXWp D
FDUUpH GX WHPSV

LES EGP (TXDWLRQ ,
3

3, LGP?® (TXDWLRQ ,
ID FRQVWDQWHgGEH SHOIXVAEODRBGRHIILFLHQW GH GLIIXVLRQ GF
TXH GH OD ODUJHXU GHV SRUHV HPSUXQWpV j O LQWpULHXI

+pEUDQW D pWXGLp GHV FLQpWLTXHV GIfDGVRUSWLRQ GITDI
GH UpVLQH HQ VXVSHQVLRQ FROORWGDOH HQ XWLPLVDQW
GPWHFWLRQ FRQGXFWLPpWULTXH > @ /HV VROXWLRQV

SUpWpV QH SHXYHQW SOXV rWUH YDODEOHYV HW OfpWDSH F
GIDGVRHMOBW IR GLIIXVLRQ GX VROXWp HQ VROXWLRKRQ DX YF
REVHUYpHV VRQW WUqV UDSLGHV HW VRQW DFKHYpHV H(
FLQpWLTXHVY UHSUpVHQWDQW OD FRQGXFWLYLWp GH OD VR
VXU OD EDVH GXQ PRGqQOH VLPSOH GH GLIIXVLRQ QRQ VWD

i'PRLK,,Figpt3kF#& P S0E iy, (TXDWLRQ ,
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Rei, HWs VRQW OHV FRQGXFWLYLWpPV LQLWLDOH HW j OfpTXL

GHV SDUWLFXOHV SDU XQLWp GH YROXPH GH OD VXVSHQ\
HVSqgFHV FRQFHUQpPHYV

&LQPWLTXH GH FRPSOH[DWLRQ GTHVSqFHV PpWDOOLT:

$ QRWUH FRQQDLVVDQFH OD OLWWpUDWXUH QH IDLW pWD\
OD 3K +4 7RXWHIRLVY OD FLQPWLTXH GH FRPSOH[DWLRQ S
GHV FRQGLWLRQV WUQV GLIIpUHQWHYV
%BXJQROP PO @ RQW pWXGLp OD IRUPBW LHRX PA)0 ERP S\OOH 81 RIQIQ
/D UpDFWLRQ GH FRPSOH[DWLRQ HQ VROXWLRQ DTXHXVH
VHFRQGH Vo PO/HQ BRXUEHNW REWHQXHV VRQW P
H[SRQHQWLHOOHV GDQV GHR URRUH@ LVBLRIQRM VG 1D HBW HFR@R W D Q
YLWHVVH UpVXOWDQWHY GpSHQGHQW GH PDQLgUH OLQpDLL
'H PrPHOD IRUPDWLRODG X+BERPGYRHXWLRQ DTXHXVH D UpYp!
OLQpDLUH GH OD FRQVWDQWH GH YLWHVVH YLV j YLV GH O
IRUWH DXJPHQWDWLRQ GH OD YLWHVVH GH FRPSOH[DWLRQ
SDU UDSSRUW j FHOOH REVHUYpH HQ SKDVH DTXHXVH > @
6KLBPHW PO @ RQW FRPSDUp OD FRQVWDQWH GH YLWHVVH G
'LHW] HW )UHLVHU HQ SKDVH DTXHXVH > @ j FHOOH R
RFW\OR[\PpWK\O +4 j O HIDXOWURDAMH WHBWDQAXH OD YLWHV
IRLV SOXV UDSLGH j OJLQWHUIDFH j FDXVH GH OfRULHQWD
GLPOHFWULTXH LQWHUIDFLDOH

'"HV FLQPWLTXHV GPH [SDUD FOML RIQO B H XQ PpODQJH LQGX
FROQWHQDQMWNIO® PpWK\ORFW\O +4 | ORQQWWHOID FIEK KK HOH
SURFpGp GITH[WUDFWLRQ HVW OLPLWp SDU OD GLIIXVLRQ ¢
HW RX HQ FXLYUH &HWWH FLQpPWLTXH HVW DX FRQWUDLU|
SRGWY FRQFHQWUDWLRQV pOHYpHV HQ UpDFWLIV > @

7RQGHMA DO @ HQ pWXGLDQW @&X FSPORS OH[DWORD GHIQ Pl
PLFHOODLUH RQW REVHUYp XQH GLPLQXWLRQ GH OD FRQV
QDWXUH GX VXUIDFWDQW(FRRF %W X&MWWHE6WHR GDQFH HVW
OHV LQWHUDFWLRQV pOHFWURVWDWLTXHYV GX PpWDO DYHF
JHVFLQPWLTXHV GSH[®MmUWD FOML RHO B H RQW IDLW OJREMHW
> @ 1RWDPPHQW OH JURXSH GH 7RQGUH > @ |



&EKDSLWOWURGXFWLRQ

YLWHVVH GHV FLQpWLTDLH\HQG PHIOMUHDXAWRREHGMDLUH HW |
POPWKDQROHW R@OG@HRQW UHSRUWpP XQ VFKpPD UpDFWLRQ!
LPSOLTXDQW OHV IRUPHV SURWRQOWH FHRW ®IONRRQ V XH[ SU IO
FRQVLGpPUpHYV

JHIJURXSH GH )UHLVHU > @ D FKRLVL GYpWXGLHU O
OLTXLGH GH FH V\VWgPH VRXV IRUWHV FRQGLWLRQV GYDJL
RQW pJDOHPHQW UDSSRUWDp HXWH GCHH '@ LU DEFAN QRIGE W BIHD \R M HV D
VRQW UHVSRQVDEOHV GH OD SUHPLQUH pS\DB B K5 [BGIGL WLR
+RNXHWMD PO@ RQW DSSURIRQGL OHV pWXGHV GH 0OF&XOORF
1L j OTLQWHUIDFH,BMSRVODWQHFRQVWDWp TXJLO HVW SRVVLE
FLQpWLTXHV REWHQXV SDU OH V\VWgPH PLFHOODLUH QHXW
QRWY OJLPSRUWDQFH GH OJHQYLURQQHPHQW j OfLQWHUIDF
OH FKRL[ GX GLOXDQW RX OfDGGLWLRQ GH VXUIDFWDQWV F
,VPDHW DO @ RQW FRQVWDWp TXH OfDXJPHQWDWLRQ GH O
GLPLQXWLRQ GH OD YLWH®KRRVSIDEHOFRASIOH{[DWGCRQ\GIBHV PLF
&7$% % X2+ VROYDQW 1D&O

&LQpWLTXH GH FRPSOH[DWLRQ SDU OH F\FODPH

&RPSOH[DWLRQ HQ PLOLHX KRPRJQqQH

IDUPFWLRQ GH FRPSOH[DWLRQ GfXQ FDWLRQ PpWDOOLTXH ¢
PpFDQLVPH GQNLIHW TXL UHQG FRPSWH GH OD IRUPDWLRQ
VSKqQUH HIWHUQH (PPpWD B TOULMMGIXE pTXLOLEUH UDSLGH HC
OH OLJDQG / &H GHUQLHU HQWUH HQVXLWH GDQV OD VSK
VXEVWLWXDQW j XQH PROpFXOH GH VROYDQW

&HW LQWHUpFKDQJH JRXYHUQH OD YLWHVVH GH IRUPDWLRC
OD FRQVWDQWH GH YHWWVYBREEKWUXOW FRWEGHN-H OfpFKDQJ
FRQVLVWH HQ XQ PpFDQLVPH GLVVRFLDWLI FRPPH VXLW

IDJUDQGHXY GHSHQGDQW SULQFLSDOHPHQW GHV FKDUJH\
GpWHUPLQpH SDU OHV LQWHUDFWLRQV pOHFWURVWDWLTXH
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'DQV OH FDV GX F\FODPH OHV TXDWUH DWRPHV GYD]RW
HQYLURQQHPHQW DVVH] SURFKH OHV XQV GHV DXWUHV 'H
OLJDQG PpWDO SHXWUMIHIIHFWXHU DYHF XQ DXWUH DWRI
GLDPpWUDOHPHQW RSSRVp E /HV GHX[ DXWUHV DWRPHYV
FRRUGLQDWLRQ HVW IDYRULVpH HW HVW WUqV UDSLGH FRP

J)LIXUH ,5HSUpVHQWDWLRQ VFKpPDWLTXH GH OD FRPSOH[DWLRQ G
VHORQ (OLDV > @

(Q .DGHQ > @ IXW OH SUHPLHU j VILQWpPUHVVHU DXJ[ F
DYHF GHV WpWUDD]DPDFURF\FOHV HQ PLOLHX DTXHX[ (Q |
WULHQ LO PRQWUH TXH ®&DGCBRMIOSPDWAIRY RCHFURF\FOHV D
SOXV OHQWH TXYDYHF OHXUV KRPRORJXHV OLQpDLUHV ,O
HVW OD IRUPDWLRQ GH OD VHFRQGMW ®IDLVRQVRXDOL3IQNQW
OHV YLWHVVHV GH FRPSOH[DWLRQ REVHUYpHV SRXU GLIIpU
OH 70& VXLYHQW! GORWB®RUH I&&HW RUGUH HVW VLPLODLUH j |
GIpFKDQJH GH PROpPEFXOHV GYHDX GH OD VSKqUH GTK\GUD
> @

JHV FLQPWLTXHV GH&KR,PSSDH[DOMLRQFGBIPH HW OHXUV KRPR
PLOLHX SDUWLFXOLqQUHPHQW EDVLTXH S+ § RQWDON p R
> @ 'DQV FHV FRQGLWLRQV OH FXLYUHW WX SUpVHQ
OTHVSQFH @WBD®WSOXV UpDFWLYH &RQWUDLUHPHQW j FH T.
1L OD GLPLQXWLRQ GH OD YLWHVVH GH FRPSOH[DWLRQ HC
HVW UHODWLYHPHQW IDLEOH SRXU OH FXLYUH &HV DXWHX]
VHFRQGBILVRQ 1 &X HVW OfpWDSH OLPLWDQWH GH OD UpDF
FRPSOWLRIEX GBHDU OHLG\WIMYPPpWK\Op GX F\FODPH GDQV FH!
PGQHQW j OD PrPH FRQFOXVLRQ > @

'DQV OHV WUDYDX[ GH .DVSU]J\N HW :LONISQM SUp&H QW pG ipLLil
, FRPSOH[H EHDXFRXS SOXV YLWH OHV LRQV PpWDOOL
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LQWHUDFWLRQV pOHFWURVWDWLTXHYV 10¥%¥ RDPELMHM HOQWYV
FRPSOH[DWLRQ HQ DWWLUDQW UDSLGHPHQW OfLRQ j SURJL
/H U{OH GHV IRQFWLRQV K\GUR[\OHV SRUWpHV SDU GHV EL
IDFLOLWHU OD FRRUGLQDWLRQ GX PpWDO HQ LQLWLDQW ¢
LGHQWLILHU > @

1pDQPRLQV SOXV UpFHPPHQW LO D pWp UHSRUWp TXH OH\
&X SDU OHV HVSQFHV PRQR (¢HWHSUBVRGWR® PHIYXBGMRQWSR X L
SOXV IDLEOHV G{DX PRLX}H FHIXQHND REMMUYpHV SRXU OH F\
FDV OfpWDSH OLPLWDQWH GH OD UpDFWLRQ VHUDLW OD Il
GpULYp D GpMj IDLW OJREMHW G{pW XI&\W \® BL@ pTILTRE W DmDERW
OD GpSHQGDQFH SDUWLEXOLqUH GH OD YLWHVVH GH IRUPD

/ID YLWHVVH GH FRPSOH[DWLRQ GH FDWLRQV PpWDOOLTXH\
PWp pWXGLpH HQ SKDVH RUJDQLTXH +D\ HW 1RUPDQ >
FRPSOH[DWLBQUSBH F\FODP H&HW NAIDY VG BN D TDFpWRQLW
PYLGHGHY FRQVWDQWHY GH YLWHVVH GDQV GHV FRQGLW]I
'IDXWPMW XGHV RQW FRQVLGpUp FHW LRQ PpWDOOLTXH OH
'062 6HORQ +HUWOL HW .DGHQ OD VXEVWLWXWLRQ GH OD
WHUPHVIRUPDWLRQ GH OD SUHPLQqUH OLDLVRQ 1L 1 VHUDL
SRXURIMPDWLRQ GX FRPGDPRHHGDQV OH '0) HW OH '062 FRQW
HVW REVHUYp GDQV OfHDX > @

5/|SHU HW (OLDV LQWHUSUQWHQW VXU OD EDVH GX PrPH F
FRP$OWLRIX GIHW1IGHSDU GHV GpULYpV & DONVOpV HW 1 PpWK

|0) S @

&RPSOH[DWLRQ VXU SDUWLFXOHV GH VLOLFH JUHII

/TEWUDFWLDR ODWHGHY VLOLFHY DPRUSKHV .  JUHIIpHV SDU
HW WpWUDVLO\Op GX F\FODPH )LJXUH |, D pWp pYDOXp
*RXEHUW 5HQDXGLQ GDQV OH FDGUH GH VD WKgVH >

VLO\ODWLRQ GX F\FODPH JUHIIp VXU VLOLFH HW OH S+ GH
DIIHFWHQW OD FLQp\WLYTLXHH GV H [ & PIEEWRHRSW LA DH B HD T X H X |
GIDXWDQW SOXV JUDQGH TXH OH GHJUp GH VLO\ODWLRQ ¢
DSUQV GHX[ MRXUV GH UpDFWLRQ HOOH QH AR®DWIDWMHYRX Y
OH GpULYp F\FODPH JUHIIlp &HWWH DGVRUSWLRQ OLPLWpH



&EKDSLWOWURGXFWLRQ

FRPSOH[pY HQ SDUWLFXOLHU FHX[ JUHIIpV SDU XQ VHX
VXVFHSWLEOHV GYrWUH UHODUJXpV HQ VROXWLRQ HQ UL
GpJUDGDWLRQ FKLPLTXH HQWUDVQHUDLW HX®D H/ REPXR UBQV LS
GpSODFHPHQW GH OYpTXLOLEUH /H GpULYp ELV\OLOp GX F
FRPSURPLY HQWUH VWDELOLWpP FKLPLTXH HQ VROXWLRQ HV



&KDSLWUH ,, £+ 6\QWKqgqVHV PDWpL






&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

&H FKDSLWUH SUpVHQWH OHV SURWRFROHV GH V\QWKqgVH
VLOLFHV RUJDQR PRGLILpHVY SDU OH JUHIIDJH GH OD 3K
FDUDFWpULVDWLRQV 3RXU GHV UDLVRQV GH FRPPRGLWpPYV
PLVHV HQ °XYUH SRXU OD FDUDFWpPpULVDWLRQ GHV VLOLFH\
SDUWLH GH FH FKDSLWUH 1RXV GpFULYRQV HQVXLWH OD
VLOLFH HW OHXUV WHFKQLTXHV GH FDUDFWpPpULVDWLRQ

PPWKRGHYV GIDQDO\WH HQ VROXWLRQ FKRLVLHV SRXU OH\
GIH[WUDFWLRQ GH FDWLRQV PpWDOOLTXHV VXU SKDVH VRC

6\QWKgVHV HW FDUDFWpULVDWLRQV
6\QWKgVH GHV JUHIIRQV
6\QWKgVH GH Of$3K6

/IHV DOFR[\VLO\ODQLOLQHV RX DPLQRSKpQ\OWULDOFR[\VLO
DYRQV XWLOLVpV SRXU SHUPHWWUH OH JUHIIDJH GH OD 3
VLOLFHV S\URJpQpHV &HV FRPSRVpV GRQW OD VWUXFW
FRPPHUFLDOHPHQW GLVSRQLEOHV $YDQW WRXWH WHQWDW
VIDVVXUHU GH OD SXUHWp GH FHVY SUpFXUVHXUV VLO\OpV

JLIXUH ,, JRUPXOH FKLPLTXH GHV DOFR[\WLO\ODQLC

$ILQ GIDSSUpFLHU OD SXUHWp GO PLPAEXKIpHOW UDLLRP\W K R
FRPPHUFLDOLVp SDU $%&5 QRXWOTDYRQV DQDO\Vp SDU 5(
/IHVSHFWUH REWHQX HVW UDSSRUWp )LIXUH ,,
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JLIXUH ,, 6SHFWWHXNHU $& 0+|GK'@P$3K6 FRPPHUFLDO

/[ fDJUDQGLVVHPHQW GX VSHFWUH GDQV OD J]RQH GHV SU
GILPSXUHWpPV J/H VLQJIJXOHW | SSP LQWpJUDQW SRXU
JURXSHPHQWYV BPWKRRSKEXQ\OWULPpWKR[\VLODQH /[/H SLF
DWEXPLDX[ JURXSHPHQWY PpWKR[\ GHV LVRPgQUHV RUWKR F
SUR[LPLWp DYHF OH JURXSHPHQW DPLQH &H SLF UHSUpVH
DVVLIQp DX[ JURXSHPHQWY PpWKR[\ GH OD PROpFXOH 3DL

DURPDWLTXHV LQWpJUDQW j KDXWHXU GH T HQYWUH OH\
SSP {4 TXL FRQILUPHQW TXH OH SURGXLW FRPPHUFLDO GX
DX OLHX GHYV DOQQRQFpV SDU OH IRXUQLVVHXU

/ID VIQWKqgVH GH FH SUpFXUVHXU VI{HVW GRQF DYpUpH Qp
GILPSXUHWpPV TXL SRXUUDLHQW SHUWXUEHU OD UpDFWLRQ

/D OLWWpUDWXUH > @ PRQWUH TXH OD VIQWKgVH GH O
FDWDO\VpH DX SDOODGLXP HQWUH OfDQLOLQH HW OH WULTL
/JHV FRQGLWLRQV H[SPULPHQWDOHY VRQW UpVXPpHV )LIXUF
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JLIXUH ,, 6\QWKqVH GH O1$3K6

'HV SUHPLHUV HVVD$UPGI)SEWE\OMWMUERpWKR[\WLODQH VH V
HQ UDLVRQ GH OD SULVH HQ PDVVH GX SURGXLW ORUV GX
VIQWIGH/NRQ KRPRDRUFRSIOFHQ\OWULPpWKR[\WLODQH

¥» SURWRFROH GH VIQWKgVH GH OT1$3K6

'DQV XQ WULFRO PXQL GTXQ UplULJpUDQW HW GIXQH HQW
PPROVWH GLVVRXWH GR@PYWK\@®BS\GHROLGRQH DQK\GUH $ F
DMRXWpV  OMHEXWISKRVSKLQR ELSKpQ\OH J
ELBLEMQRBqQHDFPWRQH SDOODGLXP1 pWKGLLVRSURS\OHDW LQI
P/ a pT j WHPSpUDWXUH DPELDQWH /H WULpPWKR[\VLO]
DGGLWIRQOWH j JRXWWH DX PpODQJH SUpFpGHQW $SuUqV
WRXMRXUV j WHPSpUDWXUH DPELDQWH OH PLOLHX UpDFWI

KHXUHV $SUqV FRPSOHW UHIURLGLVVHPHQW OH PpODQJ
UpGXLWH SRXU pOLPLQHU OH VROYDQW HW OHV H[FqV GTD
GDQV OfpWKHU GX UpVLGX OD SKDVH RUJDQLTXH REWHQ)>
PDJQpVLXP ILOWUpPH SXLV FRQFHQWUpH VRXV SUHVVLRQ
GLVWLOODWLRQ HQ XWLOLYERQW f@&H PRRWWD IMNREW 6 PKIRH@ M
KXLOH MDXQH SKkOH YLVTXHXVH J

¥» & DUDFWpULVDWLRQ GH OT$3K6

/1$3K6 VIQWKpWLVpH D pW p+FEOROQWWPHN. WSHBWU BV IRQW p W,
VSHFWURPQWUH %UXNHU $&W WGODRWPpPUHDZHFO OH ORJLFLH
GpSODFHPHQWY FKLPLTXHV RQW pWiG Upl SBHQ HW SBV VDX
501 DWWULEXpV DYHF OD QRPHQFODWXUH VXLYDQWH V VL
P PXONWL SO



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

+ 501 0+] &'&0O + - W +] &+ + T +]
& + +~ G +] % + G -+] 4
'f{DSUqV OH VSHEBEWUSURGIXLW GLVWLOOp $QQHI[H OD SXU

HVWLPpH VXSpPULHXUH |

6\QWKgVH GH OD 3K +4

&RQWUDLUHPHQW | O1$3K6 OD 3K +4 HVW XQ SURGXLW L
PROpPFXOH D GRQF G€ rWUH VIQWKpWLVpH

/ID 3K +4 UpVXOWH GH OD FRSXODWLRQ GLD]JRWTXH HQWUH
DYRLU OLHX VDQV XQH SUHPLqUH pWDSH GH QLWURVDWLRC
VHO GH GLD]RQLXP 6fHQVXLW XQH UpDFWLRQ GH VXEVWL
POHFWURSKLOH YLV j YLV GH OD +4

/H SURWRFROH GH VI\QWKgVH GH OD 3K +4 DHWP® @DSWp
GRQW OHV GLIIpUHQWHY pWDSHV VRQW UHSUpVHQWpPHV )LJ.

JLIXUH ,, 6\QWKgVH GH OD 3K +4 FRXSODJH GLD]JRwTXH GH

¥» S3URWRFROH GH V\QWKgVH GH OD 3K +4

P/ GIDFLGH FKORUK\GULTXH | VRQW DGGLWLRQQpV OH
SUPDEOHPHQW GLVSHUVpH GDQV P/ GIHDX GDQV XQ EDOC
f& DYDQW GT\ DMRXWHU JRXWWH j JRXWWH P/ GH QLWUL
GLD]R@pRPUpPp HQ VROXWLRQ HVWA HQVXLWpHT FEXPO P OEDD P
GLVVRXWH GDQV P/ GJK\GUR[\GH GH VRGLXP 1 HQWUH
LPPPpGLDWHPHQW GTXQH FRORUDWLRQ MDXQH RUDQJp GX P
DILWDWLRQ j f& VXLYL GYXQH UHPRQWpH SURJUHVVLYH
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REWHQXH HVW DFLGLILpH DYHF XQH VROXWLRQ GLOXpH G¥
FROOHFWp SDU ILOWUDW&B QH GLRG K IOW HDUXX WWR BW G X HV V
XQ PpODQJHWRH&O $SUQV VpFKDJH OH SURGXLW ILQDO
GIXQH SRXGUH GH FRXOHXU MDXQH RUDQJp J

¥% &DUDFWpPULVDWLRQ GH OD 3K +4

/D VIQWKgVH GH 3K +4 VIQWKpWLVpH ®DIONVpOR-DW P FRHPW E R HH
TXH FHOOHV DSSOLTXpHV SRXU O7$3K6 /H VSHFEWUH GX SUI

+ 501 0+] &'&O + G - +] + o+ P T4

+ GG - +] HW +]+ +P T4 + G - +] +

+ GG - +] HW +]++GG - +] HW y7  +]f& $QDO
pOpP FDOFXG@pH2SR&U & + 1 WURXYpH &

1

*UHIIDJH GHV VLOLFHV S\URJpQpHV SDU OD 3K +4 HW

6LOLFHYVY pWXGLpHYV

¥ & DUDFWpPpULVWLTXHY JUDQXORPpPWULTXHV

/IHV VLOLFHV IRQFWLRQQDOLVpHYVY GDQV OH FDGUH GH FH W
63 FRPPHUFLDOLVpHYV SDU 6LJPD $OGULEFK

/IHV GLIIpUHQWHYV FDUDFWpPULVWLTXHV JUDQXORPPWULTXH
7TDEOHDX ,, VXLYDQW
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7TDEOHDX ,, + &DUDFWpPpULVWLTXHY JUDQXORPPWULTXHV GH\
&DUDFWpPpULVWLTXHY JUDQX
6LO
6XUIDFH VSpRL 7TDLOOH PR\HQQH G}
63 ‘
63 ‘

9DOHXUV GRQQpHYV SDU 6LJPD $OGULFK

¥ &DUDFWpPULVWLTXHY PRUSKRORJLTXHV

/ID VLOLFH S\URJpQpH HVW FRQVWLWXpH GY{DJUpJDWV GH F
—P GH ORQJ IRUPpHV GH VSKqUHV VXEPLFURQLTXHV XQLIR
/IHV LPDJHV GH OD VLOLFH 63 IRXUQLHV SDU PLFURVFRSL
. FRQILUPHQW OD SUpVHQFH GTDJUpJDWYV GH SDUWLFXO'

JLIXUH ,, ,PDJH 0(7 GH QDQRSDUWLFXOHV GH 63

‘Y{DSUqV OD PLFURJUDSKLH OD VLOLFH 63 HVW IRUPpH G
TXL VHRXKEBHQW VRXV IRUPH GYDPDV GTXQH GL]DLQH GH PLF

% 7TUDLWHPHQW GHV VLOLFHV

$YDQW WRXWH IRQFWLRQQDOLVDWLRQ OHV VLOLFHV 63 |
KHXUHV DSUqV XQH UDPSH HQ WHPSpUDWXUH GH f& PLQ |/
GDQV XQH HQFHLQWH j GIKXPLGLWp FRQWHQDQW XQH V



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

JROQFWLRQQDOLVDWLRQ GHV VLOLFHV S\URJpQpHYV

/JHV VLOLFHV 63 HW 63 RQW pWp IRQFWLRQQDOLVpHV SI
GHX[ pWDSHV GpFULWHV )LIXUH ,, OHV VLOLFHV VRQW
O7$3KE@W GILPPRELOLVHU j OHXU VXUIDFH OD +4 SDU ER

JLIXUH ,, JRQFWLRQQDOLVDWLRQ GHV VLOLFHV S\URJpQ

/IH JUHIIDJH GH OTDQLOLQH j OD VXUIDFH GHV QDQRSDUWI
DSSURFKHYV OYfYDSSHWRBKXG@EH GpBPVKDVDHOW XQ JUHIIDJH HQ
FHOOH GHHW»%BDQWWNGDQV ODTXHOOH XQH IDLEOH TXB@WLWp
VXUIDFH GHVALDMRXWpH GDQV OH PLOLHX FRQWHQDQW OD

ID VXLWH GH OD SURFpGXUH GH IRQFWLRQQDOLVDWLRQ SD
+4 j OD VXUIDFH GHV VLOLFHVY UHVWHWBMp@ VXU OH SURW

9RLHV GH JUHIIDJH GH OTDQLOLQH j OD VXUIDFH

o SpDFWLRQ HQ OTDEVHQFH GTHDX

'DQV XQ ELFRO PXQL GYXQ UplULJpUDQW OD VLOLFH J

J PPRO SUpDODEOHPHQW GLVVRXV GDQV P/ GH W
UHIOXH PpODQJH UpDFWLRQQHO HVW ILOWUp VXU PHPEUDQ
PDWpULDX HVW ODYp DX WROXgQH SXLARVPFKp GEQYHQW DRX
KHXUHV



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

o SpDFWLRQ HQ SUpVHQFH GYHDX

/1$3K6 PROpPFXOEHV \SOUDFRHBW ®LRGLWLRQQpP VRXV DUJRQ

GH VLOLFH J GLVSHUVpH GDQV P/ GH WROXqQH DQ!
SODFpH VRXV DJLWDWLRQ XQH KHXUH j WHPSpUDWXUH DPI
OYDFWROXJQH VXOIRQLTXH 6L2 VRPRO BHRXOHW HQ B

WRXMRXUV VRXV DWPRVSKqQUH LQHUWH $SUQV XQH KHXUH
PpODQJH UpDFWLRQQHO HVW SRUWp j UHIOX[ SHQGDQW VL]
6WDUN /D SRXGUH HVW FROOHFWpH SDU ILOWUDWLRQ VXU
SXLV ULQFpH VXFFHVVLYHPHQW DYHF GX WROXgQH GX PpW
HQILQ VpFKpH GDQV XQ TRXWU VIRXV & ISHK)GDQW KHXUHYV

,PPRELOLVDWLRQ GH OD +4 j OD VXUIDFH GHV V

P/ GIDFLGH QLWUHX[ SUpDODEOHPHQW SUpSDUp HQ VRO
PPRO Q@EDOTDFLGH FKORUK\GULTXH 1 VRQW UHIURLGLYV
JUHIIpH SDU O1$3K6 J &HWWH DGGLWLRQ VIDFFRPSD.
QLWUHX[ HW FRQGXLW j OD IRUPDWLRQ GfXQ VHO GLD]R
GIDJLWDWLRQ FH VHO HVW UDSLGHPHQW ILOWUPpP+¥ XU %-<Ft

J PPRO SUpDODEOHPHQW GLVVRXWH GDQV Pl G
URXIJHQWWDWWHVWH GH OD IRUPDWLRQ GX JURXSH D]R ¢
PDWpULDX HVW HVVRUp VXU PHPEUDQH OLOOLSRUH —P
] OTpWKDQRO j OfDFLGH FKORUK\GULTXH 0 HW HQILQ |
3K +4 DLQVL REWHQXH HVW VpPFKPH SIRXG/DQYMGH KHXUHV |
DPELDQWH

&DUDFWpULVDWLRQ GHV VLOLFHV S\URJpQpHV JI

&H SUHPLHU YROHW GH UpVXOWDWY SUpVHQWH OHV GLIIplL
VLOLFHV 63 HW 63 JUHIIpHVY SDU OD 3K +4 &HV pWX
GLIIpUHQWY JUHIIRQV j OD VXUIDFH GHV QDQRSDUWLFXOH
WHFKQLTXHYVY GH FDUDFWpULVDWLRQ GH VXUIDFH HW GH FR
PHWWUH HQ pYLGHQFH OHV PRGLILFDWLRQV LQGXLWHYV SDL



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

¥a 7TDX[ GH JUHIIDJH

/H WDX[ GH IRQFWLRQQDOLVDWLRQ RX WDX[ GH JUHIIDJ
SRXUFHQWDJH PDVVLTXH GH OfD]RWH GHV VLOLFHV PRGLIL
WDX[ GH JUHIIDJH UHSUpVHQWH OH QRPEUH GH PLOOLPR
IRQFWLRQQDOLVpH ,0 HVW FDOFXOp HQ WHQDQW FRPSWH
JUHIIRQ /D 3K +4 FRQWHQDQW WURLV DWRPHV GYD]RWH
DSSRUWpPHV SDU OH JUHIIDJH GIXQH PLOOLPROH GH 3K +4

&KDTXH pWDSH GH OD IRQFWLRQQDOLVDWLRQ D pWp VXLYL
WHPSV OH JUHIIDIJH GHV QDQRSDUWLFXOHYVY GTXQH VLOLFH
VIQWKgqgVH DQK\GUH HW TXDQWLWp GTHDX FDOFXOpH D p\
OLPLWDWLRQ GfRUGUH UpDFWLRQQHO GDQV OHV SURFpGXL
/IHV UpVXOWDWY GHV DQDO\VHYV pOpPHQWDLUHYV VRQW UpSH

7TDEOHDX ,, 7DX[ GH IRQFWLRQQDOLVDWLRQ PR\HQ j SDUWLU G
JUHIIpHV SDU O1$3K6 UpVXOWDWYV EDVpV VXU OD TXDQWLWp GTD

7DX[ GH IRQFWL| 7DX[ GH IRQFWL
&RQGLWLRQV U 63 $3K6 PPRQ 63 $3K6 PPR(C

OR\HQ (FDWWs Q OR\HQ (FDWWs Q
6DQV + ) )
SYHF +

4XHOOH TXH VRLW OD YRLH GH V\QWKqVH HQYLVDJpH OD
HITHFWLI GH Of$3K6 j OD VXUIDFH GHV QDQRSDUWLFXOHV C
OH WDX[ PR\HQ GH IRQFWLRQQDOLVDWLRQ GHV VLOLFHV
LQIPULHXU GTHQYLURQ i FHOXL REWHQX SDU XQ JUHI
TXDQWLWpP GIHDX ,0 VHPEOHUDLW TXH OfHDX SUpVHQ\
OTLQFRUSRUDWLRQ GH O7$3K6 DX VHLQ GHV VLOLFHV /H U
JURXSHPHQWY VLODQRO GH VXUIDFH GH OD VLOLFH DSUc
/TDQDO\VH pOpPHQWD LMW B ®BOUpMga®HUXBDWBIX] GH UHFRXY
GHV FRQGLWLRQV UpDFWLRQQHOOHYV VLPLODLUHV VXU XQ
FDV



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

/IHV WDX[ GH JUHIIDJH HQ $3K6 SOXV LPSRUWDQWYV GTXQH
FKDSLWUH ,,, VHFWLRQ GIDXWUH SDUW QRXV RQW
PRGLILpHV SDU Of$3K6 VXLYBQWOGCOIY\& ORWRARNH GHH PADW - |
JUHIIDJH D pJDOHPHQW pWp UpDOLVp VXU GHV QDQRSDUWLI
IHV TXDQWLWpV GH JUHIIRQV LPPRELOLVpVY VRQW SUpVHQW

/IH 7TDEOHDX ,, UHJURXSH OHV WDX[ GH IRQFWLRQQDOLVD
+4 j OD VXUIDFH GHV VLOLFHV JUHIIpHVY SDU Of$3K6

7TDEOHDX ,, 7TDX[ GH IRQFWLRQQDOLVDWLRQ PR\HQ j SDUWLU G
JUHIIpHY SDU OD 3K +4 UpVXOWDWY EDVpV VXU OD TXDQWLWp GT
7DX[ GH IRQFWLRQQD

6LOLFI
OR\HQQ (FDWWSF Q

63 3K +

63 3K +

/HV TXDQWLWpV GH JUHIIRQV IL[pV UHIOQWHQW XQ WDX[ GH
3K +4 ORUV GX FRXSODJH GLD]JRWTXH GH OD +4 /HV WDX
PRGLILpHYV SDU OD 3K +4 GHYUDLHQW rWUH WURLV HW GH
UHVSHEWLYHPHQW &H SKpQRPQQH VIH[SOLTXHUDLW SDU ¢
IRUPDWLRQ GX VHO GLD]JRQLXP FRPSRVp DVVH] LQVWDEOH
/D FRPSDUDLVRQ GHV UpVXOWDWYVY HQWUH OHV GHX[ W\SH
IRQFWLRQQDOLVDWLRQ HQ PR\HQQH SOXV pOHYpV GH 6
VXUIDFH VSPFLILTXH HVW SUDWLTXHPHQW GRXEOpH

9X OHV IDLEOHV TXDQWLWpV JUHIIpHV HW OHV SUREOQP
UHQFRQWUpPVY QRXV DYRQV GRXWp GH OD VHQVLELOLWp G
PPRO GH JUHIIRQ J GH VLOLFH IRQFWLRQQDOLVpH $ILQ GF
GHV VLOLFHV PRGLILpHV SUpSDUpHV QRXV DYRQV HX UH
UplIOH[LRQ GLIIXVH

/D VLOLFH 63 IRQFWLRQQDOLVpH SDU OD 3K +4 D DLQVL
WASLTXH REWHQX HVW SUpVHQWp )LIXUH ,,



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

JLIXUH ,, 6SHFWUH 89 YLVLEOH HQ UpIOH[LRQ GLIIXVH GYTX¢(

&H VSHFWUH DWWHVWH GH OD SUpVHQFH GH OD 3K +4 SO
FDUDFWpPULVWLTXHV GTXQ JURXSHPHQW TXLQROLQH 8QH

QP XQH DXWUH HQWUH HW QP HW XQH GDQV OH
QP

$ILQ GH GpWHUPLQHU OH WDX[ GH IRQFWLRQQDOLVDWLRQ ¢

VLOLFH 63 /HV GLIIpUHQWY pWDORQV RQW pWp SUpSDUp
FH IDLUH OD 3K +4 HVW DMRXWpH j XQH VXVSHQVLRQ GH
PEFKDQWLOORQ P/ $SUQV pYDSRUDWLRQ GX VROYDQW V

RQW SHUPLV GYREWHQLU XQH ERQQH FRUUpODWLRQ GH Ofl
GH OD TXDQWLWp GH 3K +4 DGVRUEpH VXU VLOLFH FRPPH



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

JLIXUH URLWH GfpWDORQQDJH UHSUpPpVHQWDQW OTLQWHQVLWpP GH
89 YLVLEOH HQ UpIOH[LRQ GLIIXVH GHV pWDORQV SUpSDUpV HQ IRC
VXU 63 | QP

/IHV WDX[ GH IRQFWLRQQDOLVDWLRQ GpGXLWV HQ UHSRL
OTLQWHQVLWp VXU OD GURLWH GTfpWDORQQDJH VRQW LQVI

7DEQH,D 7DX[ GH IRQF\GKMRQQDRPHVEBWLRQHIIpH SDU OD 3K +4 REW
GH OfpWDORQQDJH pWDEOL SDU VSHFWURVFRSLH 89 YLVLEOH HQ
DQDO\VH pOpPHQWDLUH VRQW pJDOHPHQW PHQWLRQQpPV GDQV

6SHFWURVFRYLE® $QDO\VH pOpH

1f HVVDL GH 'QwH 7DX[ GH IRQBW| 7DX[ GH IRQBW
j Q H[WUDSROpD PPRO J

/IHV LQWHQVLWpPV REVHUYpHV HQ UpIOH[LRQ GLIIXVH VRQW
EDVH GHV WDX[ GH JUHIIDJH REWHQXV SDU DQDO\VH pOpF
FDOFXOpV HQ H[WUDSRODQW OD GURLWH GTpWDORQQDJH
H[SOLFDWLRQ GpILQLWLYH 3HXW rWUH OH VSHFWUH GH O
FHOXL GH OD 3K +4 JUHIIpH 1RXV UHWHQRQV GRQF OHV YC



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

¥%2» 6 XUIDFH VSpFLILTXH HW SRURVLWp

/IHV VXUIDFHV VSpFLILTXHVY HW YROXPHV SRUHX[ GHV VLOLF
YROXPpWULH GIDGVRUSWLRQ GH GLD]RWH DYDQW HW DSUq
/IHV UpVXOWDWYV VRQW UDVVHPEOpPV 7TDEOHDX ,,

7DEQH,D 6XUIDFHV VSpFLILTXHY HW YROXPHY SRUHX[ GHV VLOLF
JUHIIpHY SDU OD 3K +4

6LOLFK 6XUIDFH VSpFIOl 9ROXPH SHPH
63
63 3K +

63
63 3K +

/IHV YDOHXUV GHV VXUIDFHV VSpFLILTXHV GHV VLOLFHV 63
PJ VRQW HQ DFFRUG DYHF FHOOHV DQQRQFpHV SDU OH
UpSHUWRULpHY 7DEOHDX ,, &HV VXUIDFHV GLPLQXHQW D
/IH JUHIIDJH DX FRQWUDLUH LQGXLW XQH KDXVVH GX YRO
YROXPHV SRUHX[ GHV VLOLFHV S\URJpQpHV VRLHQW FRQV
LOWUDSDUWLFXODLUHYVY FHV GHUQLHUV HQWUDVQDQW DLQ
(Q RXWUH OHV UpVXOWDWYV LQGLY¥VK&QRMH THWVOH MRIQ KX $
GH OD VLOLFH 63 &HWWH GLIIpUHQFH VITH[SOLTXHUDLW
VLOLFH GHV SHWLWHV SDUWLFXOHV SHUPHWWHQW GH Gp(
SOXV JURVVHYVY HW GH FH IDLW PRLQV QRPEUHXVHYV

$SUQV DYRLU GpWHUPLQPpP50GHWXVILDERHWVS RRUOUJIDQRHPRGLILpH

OHXU WDX[ GH IRQF WO PR QRXD@MWIDMISHE® XOHMPQGH VXUIDFH
SHXW rWUH FDOFXOpH FRPPH VXLW
Jc HO

ML Xs, (XDWLRQ ,,

DYBOH QRPEUH GU$YRIDGRBRO



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

/IHV VLOLFHV 63 HW 63 SUpPVHQWHQW IS8 XRRi HERHQHV LW @
GIHQYLURQ VLODQROV SDU QP

% 6 XLYL GX JUHIIDJH GH OD 3K +4 VXU VLOLFH

$ILQ GH UHQGUH FRPSWH GX JUHIIDJH GHV VLOLFHV S\URJp
OD +4 DLQVL TXH GH VD PXOWLGIO | FOLVg |V DGH V RDGQLEBAH \RHQMV'S
GHV QDQRSDUWLFXOHV GH 63 JUHIIpHFLSTOU ®B$0K6 /H
REWHQX SHUPHW GH UHPRQWHU j WURLY FRPSRVDQWHV GR
GX VLWH OHV SRQW® VEUE®DIEROW 6P BEGHY BHWYL QAN VLOL
JpPLQpPV >62+2BLQRWpPV UHVSHFEWWY UAMQGWIODFHPHQWYV FK
UHVSHFWLIV VRQW XVXHOOHPHQW DXWRNW SH @ '1DXWWHV
LQIRUPDWLRQV VRQW pJDOHPHQW YLVLEOHV VXU FH VSHFW
IRQFWLRQ GX QRPEUH GIDWWDFKHV GX JUHIIRQ j OD VXUIL
GLUHFWH 6L & &HV GHUQLQUHV VRQWO HRPWPKIOR O HOWW DRAP\R
EUDQFKHPHQW >®5L®BBU GHX[ EUDQFKHRHOW $WEL \RER LV
EUDQFKHPHQWY D5BHEFRPIL QRSKpQ\O

JLIXUH ,, 6SHFRY WS P HQ SKDVH VROLGH GH OD VLOLFH 63



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

'‘DQV OH VSHFWUH ILJXUH ,, OHV GHX[ SRSXODWLRQV VI
SSP VRQW DWWWWBXQG/LV AT XH FHX[ j HW 71SSP VRC

HWUHVSHFWLYHPHQW

/ID SUpVHQFH GHV WURIZWHWRPSWMUQYWHEX7JUHIIDIJH HIIHFW

VLOLFH 'H SOXV OH VLIJQOQOLSYpGRPHL OOQPAVKE&H VW PDMRUI

SDU GHX[ EUDQFKHPHQWY j OD VLOLFH

/TPWXGH TXDQWLWDWLYH GH OD IRQFWLRQQDOLVDWLRQ Gt
FRXSOH SDV +4 SDU $3K6 $ILQ GH FRQILUPHU OD QDWXU|
VHLQ GHV VLOLFHV QRXV DYRQV HX UHFRXUV j OD VSHFW
PRGLILpHV JUHIIpHV SDU Of$3K6 HW OD 3K +4 RQW pWp Fl
UHQGUH FRPSWH TXDOLWDWLYHPHQW GHV FKDQJHPHQWYV Lt
/HDQDO\VHV ;36 QTIRQW pWp SUDWLTXpHV TXH VXU OD VLOL

/IfLPPREDOWLRQ GH JUHIIRQV j OD VXUIDFH GHV QDQRSDUWI
SUpVHQW DSUqV JUHIIDJH GH OY1$3K6 HW GH OD 3K +4 1RX
GHV JUHIIRQV SDU XQH pYHQWXHOOH YDULDWLRQ GH OfpQF
/IHV VLIQDX[ 1 V GTXQH 63 JUHIIpH SDU OY%$3K6 HW OD 3K

JLIXUH ,,6LJQDX[ ;36 1 V GH OD VLOLFH 63 DX FRXUV GX JUHIID.
Of$3K6 HW E DSUqV JUHIIDJH SDU OD 3K +4



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

‘'{DsUuqv OH VSHFWUH 1 V GH OD VLOLFH 63 JUHIIpH SDU
H9O HW SHXW rWUH DWWULEXp j OD IRUPH OLEUH GH C
Of$3K6 GpSRVp VXU GHV ODPHV GH YHUUH HW GH TXDUMW
GpFRQYROXWLRQ GHV UDLHV GH OYD]JRWH 1 V UpYgqOH OD
H9O FRUUHVSRQGDQW j OD SUpVHQFH GH OYD]J]RWH DSUqV
QH VH GpFDOH SDV PDOJUp OH UHPSODFHPHQW GH OfYDPLQ!
HOQWUH OfY$3K6 HW OH 30'$ 7HO HVW OH FDV DSUQqV LPPRE
3K +4 JUHIIpH VXU VLOLFH GRQW OH VLJQDO 1 V DIILFKH
H9 /D OLWWpUDWXUH IDLW pWDW GHV PrPHV REVHUYD
FDRMWPpULVPYV SDU XQ VLIYQDO @ VOjVHPE®DH QT\ DYRLU DXF.
VLIQLILFDWLYH HQ WHUPHV GYfpQHUJLH GH OLDLVRQ HQWU
/ID VSHFWURVFRSLH ;36 QH VHPEOH SDV rWUH XQH PpWKRGF
3K +4 'HV FDUDFWpPULVDWLRQV VXSSOpPHQWDLUHV VILPSI
DX FRXUV GH OD IRQFWLRQQDOLVDWLRQ VXU VLOLFH

ID VSHFWURVFRSLH G%SDEYRPEIOHRQ B GRFIKWH D pJDOHPHQ
GIDXWKHQWLILHU TXDOLWDWLYHPHQW OHV JUHIIRQV LQFRL
/IHV VSHFWUHYV ,5 RQW pWp HQUHJLVWUpPpV SRXU OD VLOLFH

JLIXUH ,, 6SHFWUH GIDENGRRBUSWURQpPSUBBKHO TS &K6 DYDQW FRX
JUHIIpH SDU OD 3K +4 DSWBqV FRKGEOGBJIH 3K +4



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

$SUQV JUHIIDJH GH Of$3K6 OHV UpVXOWDWV PRQWUHQ
FDUDFWpPULVWLTXHV GXD JHRASHPHQWHERpPpVHQWH OD GplR
DQJXODLUMWHHO®OH jVRQ PPRQJDWLRQ $SUQqV FRXSODJH (
GLVSDUDLVVHQW FRPSOqQWHPHQW PHWWDQW DLQVL HQ pYL
VLO\Op j OD VXUIDFH GHY QDQRSDUWLFXOHV GH VLOLFH DY
$SUQV JUHIIDJH GH OD 3K +4 OYDSSDUEWURAYVSRKQGDDE
JURXSHPHQW 2+ DURPDWLTXH DWWHVWH GH OfLQFRUSRUD
DX VHLQ GHV PDWpULDX]

'H SOXV HQ FRPSDUDQW OHV GHX[ WHFKQLTXHV VSHFWUR\
ERQQH PpWKRGH SRXU VXLYUH OD IRQFWLRQQDOLVDWLRQ
FRQWUDLUHPHQW j OY:36

ITLGHQWLILFDWLRQ GHV GLIIpUHQWY JURXSHPHQWY LQWUF
VLOLFHV S\URJpQpHV D pWp PLVH HQ pYLGHQFH SDU FHWW
REVHUYpV YDOLGHQW OD SUpVHQFH H[FOXVLYH GH OD 3K +
&HWWH DXWKHQWLILFDWLRQ GpPRQWUH TXH OH IDLEOH WL
JUHIIDJH LQLWLDO SDU O7$3K6 QfHVW SDV DWWULEXDEOH
VLOLFH ILQDOH PDLV ELHQ j XQH SHUWH GH JUHIIRQ $3K6 D

JRQFWLRQQDOLVDWLRQ GHV VLOLFHV S\URJpQpHYV

/D IRQFWLRQQDOLVDWLRQ GHV ELOLFWW S\ FEIFQPIRW SLU XA
pWp UpDOLVpH SDU OH /DERUDWRLUH GY,QJpQLHULH ORO
6pSDUDWLRQ GHV PpWDX[ HW PROpPFXOHV /,05(6 GH 'LMRQ

JLIXUH ,, JRQFWLRQQDOLVDWLRQ GHY EL\OLGF\OY SN RIFQPRW S



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

SURWRFROH RSpUDWRLUH

'DQV XQ EDOORQ PXQL GTXQ HpVUDIPYDGX F TFHD OEpHU LPW |
VXVSHQVLRQ GH VLOLFH J GLVSHUVpH GDQV P/ GH
SODFpH j OTpWXYH j f& WRXWH XQH QXLW $SUQV GHX[ KH
DYHF GX WROXqQH HW VpFKp GHX[ KHXUHV j OTpWXYH f&

&DUDFWpULVDWLRQ GHV VLOLFHV S\URJpQpHV JI
/IHV VLOLFHV S\URJpQpHV JUHIIpHY SDU OH F\FODPH RQW

DQDO\WVH pOpPHQWDLUH /1DQjDONDHpSID O HDRGMRV SW IURQ VG E 11
VXUIDFH VSpFLILTXH HW YROXPH SRUHX[ GH FHV VLOLFHYV

% 7DX[ GH IRQFWLRQQDOLVDWLRQ

/IH WDX[ GH IRQFWLRQQDOLVDWLRQ D pWp GpWHUPLQp SDU
GHV VLOLFHVY ODERUDWRLUH /,05(6 GH 'LMRQ
/IHV YDOHXUV VRQW FRQVLJQpHY GDQV OH 7DEOHDX ,,

7TDEAXHD = 5pvVXOWDWV GHV DQDO\VHYV pOpPHQWDLUHYV GHV VLOLFH

6LOLF| 7DX[ GH IRQFWLRQQD
63 F\FOI
63 F\FOI

&H WDX[ GH IRQFWLRQQDOLVDWLRQ HVW UHODWLYHPHQW S
PrPH GpULYp GX F\FODPH j OD VXUIDFH GH VLOLFHV DF
PpVRVWUXFWXUpPHV 6%$ NG

¥ 6 XUIDFH VSpFLILTXH HW SRURVLWp

/D VXUIDFH VSpPFLILTXH HW OH YROXPH SRUHX[ GHV VLOLF}
PWp TXDQWLILpY SDU DGVRUSWLRQ GH 1
/H 7TDEOHDX ,, SUpVHQWH OHV FDUDFWpPULVDWLRQV GH FH



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

7TDEOHDX ,, 6XUIDFHV VSpFLILTXHV HW YROXPHV SRUHX[ GHV VI
F\FODPH /HV UpVXOWDWY REWHQXV SRXU OHV VLOLFHYVY QRQ PRC
6LOLF| 6 XUIDFH VSpFI0| 9ROXPH SRUR
63
63 F\FOI
63
63 F\FOI

/IH JUHIIDJH GX F\FODPH HQWUDVQH XQH EDLVVH GH OD VXL
SRUHX[ DX PrPH WLWUH TXH OD 3K +4 JUHIIpH 'fXQH SDU\
H[ISOLTXH FHWWH SHUWH '{DXWUH SDUW OD VWUXFWXUH
MXVWLILH OfDXJPHQWDWLRQ GX YROXPH SRUHX]
1pDQPRLQV OD GLPLQXWLRQ GH OD VXUIDFH VSpFLILTXH
F\FODPH SDU UDSSRUW j FHOXL GH OD 3K +4 HQ UDLVRQ G
TXL FRQFHUQH OH F\FODPH &H GHUQLHU RFFXSH XQ HVSD
VXUIDFH GHVY QDQRSDUWLFXOHYV GH VLOLFH

'f§DSUQqV OfN(TXDWLRQ ,, OH QRPAWH GHWUHIBRXW $BU QP
UHVSHFWLYHPHQW

OpWKRGHV SK\VLFR FKLPLTXHV GH FDUDFWpULVD
IRQFWLRQQDOLVpHV

$QDO\VH pOpPHQWDLUH

&HWWH WHFKQLTXH D pWp HPSOR\pH DILQ GH GpWHUPLQH!
PRGLILPHV SUpSDUpHYV

/TDQDO\VH pOpPHQWDLUH FRQGXLW DX[ SRXUFHQWDJHV P
SUpPpVHQWY GDQV OTpFKDQWLOORQ /H SULQFLSH FRQVLVWE
GIpFKDQWLOORQ j WUQV KDXWH WHPSpUDWXUH GDQV XQ HC
GHV SURGXLWY GH FRPEXVWLRQ SDU FKURPDWRJUDSKLH HC



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

/ITPEFKDQWLOORQ HVW EU€Op | f& GDQV XQH FDSVXOH GTp
'2 HW VRXV XQ FRXUDQW GYR[\JgJQH SHQGDQW XQ WHPSYV
FHWWH FRPEXVWLRD WRIQW GOHVE&R[\GHY G®YRWS MY GX
FXLYUH WDQGLV TXH OH PRQWDJH HVW EDOD\p SDU XQ FR>
VRQW HQVXLWH GRVpV SDU FKURPDWRJUDSKLH JD]JHXVH

/HV DQDO\WVHV RQW pWp UpDOLVpHV VXU XQ DQDO\HXU pOg
DX 6HUYLFH GY$QDO\VH (OpPHQWDLUH GX ODERUDWRLUH
OROpPFXODLUHV &RPSOH[HV 6560& GH 1DQF\

SROXPpWULH GYDGVRUSMRWYKEMN RAHY % (7

/ID YROXPpWULH GIDGVRUSWLRQ GH GLD]JRWH D pWp XWLC
VWUXFWXUH SRUHXVH GHV PDWpULDX[ HQ PHVXUDQW GHX][ .
OWXUIDFH VSpPFLILTXHJ MV PGB WQUPDFH WRWDOH G
PDWpULDX FYHVW j GLUH OD VRPPH GH VD VXUIDFH H[WpUI
RXYHUWYV
OHROXPH SRUHX[ HPSRXPYIJHRIHPW OH YROXPH GLV
OfLQWPULHXU GHV SRUHV RXYHUWV GX PDWpULDX
&HV GHX[ JUDQGHXUV VRQW FDOFXOpHV j SDUWLU GHV LVI
GLD]RWH j . TXL UHSRUWHQW OHJ YRQ XIRI) FOML BR] ®H WU §
UHODWLYHH SSUPVHQWDQW OH UDSSRUW GH OD SUHVVLRQ G
YDSHXU VDWXUDQWH 3
/HV GLIIpUHQWY W\SHV GJILVRWKHUPHY SRXYDQW rWUH REW

JLIXUH ,,&ODVVLILFDWLRQ GHVY LVRWKHUPHY GYDGVRUSWLRQ Gj



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

&KDTXH LVRWKHUPH GIDGVRUSWLRQ UHIOgQWH OHV LQWH
FDUDFWpULVDQW DLQVL OD VWUXFWXUH SRUHXVH GH FH VR

WASH , LVRWKHUPH FDUDFWpPULVWLTXH GYDGVRUE|
HVVHQW L HRODRHF R G WHP

WH ,,LVRWKHUPH WUQV UpSDQGX SRXU GHV VROLGH
OYDGVRUSWLRQ SRXYDQW rWUH PRQRFRXFKH RX PXOWLFR>
OH JD] HW OD VXUIDFH GX PDWpULDX

V8H ,,, LVRWKHUPH FRUUHVSRQGDQW j GHV VROLGH
OHVTXHOV OfDGVRUSWLRQ HVW PXOWLFRXFKH DYHF GHYV
GpIDYRUDEOHYV

V8H ,9 HWLVMRWKHUPHVY FDUDFWpPULVWLTXHV GH VROL(
DGVRUSWLRQ PXOWLFRXFKH DYHF XQH FRQGHQVDWLRQ FDS

V8H 9LVRWKHUPH HQ © PDUFKH @ WUQqV UDUH LO QH V
WUQV KRHP\RJq

/HV VLOLFHV S\URJpQpHV VH FDUDFWpPULVHQW SDU GHV L
K\WWWpUqVH )LIXUH ,, HQWUH OHV FRXUEHV G{DGVRUS!
PDWpULDX[ SUpVHQWHQW XQ FDUDFWQqUH SRUHX[ /HV QDQ
FRYDOHQFH JpQqUHQW XQH VWUXFWXUH FRPSUHQDQW GHV
VDQV SDOLHU DX[ IRUWHV SUHVVLRQV UHODWLYHV QH FF
VRXYHQW REWHQX GDQV OH FDV GYDJUpJDWV > @

JLIXUH ,, ' VRWKHUPH GI{DGVRUSWLRQ G{XQH VLOLFH 63



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

&HV DQDO\WHV RQW pWp HITHFWXpHV VXU XQ DSSDUHLO O
6560& GDQV Of(TXLSH GH 3K\VLFR &KLPLH GHV &ROORWGHYV

6SHFWURVYRARSUMOH[LRQ GLIIXVH

&HWWH WHFKQLTXH D pWp DSSOLTXpH SRXU FRQILUPHU OD
VXUIDFH GH OD VLOLFH SHUPHWWDQW DLQVL OH VXLYL GH
pPWDSH SDU pWDSH

/ID VSHFWURMFRSE®VpH VXU OJDEVRUSWLRQ GTXQ UD\RQQ
PDWpULDX DQDO\Vp 'DQV GHV FRQGLWLRQV QRUPDOHV GH
VRQW DQLPpHV GH PRXYHPHQWY YLEUDWRLUHV SRXU XQH |
QDWXUH GH FHWWH OLDLVRQ PDLV pJDOHPHQW GH VRQ

IUpTXHQFH GX UD\RQQHPHQW pOHFWURPDJQpWLTXH DXTXH
GH FHOOH GH OHXUV YLEUDWLRQV FHV GHUQLQUHV HQW!
GIPpQHH TXL VIDFFRPSDJQH GTXQH GLPLQXWLRQ GH OfLQV
JURXSHPHQW IRQFWLRQQHO HVW DLQVL FDUDFWpULVp S
GpIRUPDWLRQ

/HV SULQFLSDX[ PRGHV GH YLEUDWLR QWWG HW PHRIEQFX T K \
RX DQWLV\PpWULTXMFIOW RO EOV AR RIENVHOQMWD JLWDWLRQ KR
SOZ@JJILGIW OD WRIUMI/R@IRPPERHUHVSRQGDQW DX GRPDLQ
YLEUDWLRQ GHV PROpPFXOHV HVW GLYLVp HQ WURLV UpJLRC

OH SUBRGHKH j FP
OH PR S j FP
OH OR,/5@GWD L Q] Fp

/HV PHVXUHV RQW pWp RSpUpHV HQ UpIOH[LRQ GLIIXVH j Of
6PDUW &ROOHFWRU GH 7KHUPR 6FLHQWLILF /HV VSHFWUH
SUREKH HW APXU XQ VSHFWURPgQWUH LQIUDURXJH |
1LFROHW GH 7KHUPR 6FLHQWLILF pTXLSp GIXQ LQWHL
RQW pWp HIIHFWXpHV VRXV DUJRQ HQ SDVWLOODQW O
VSHFWURSKRWRPpPWULTXHV RQW pWp UplpUHQEQV LS B H VXS
HVWQRREG DU OD UHODWLRQ VXLYDQWH
+IJROEPFZ* %o (TXDWLRQ ,,



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

6SHFWURVFRSLH 89 YLVLEOH HQ UplIOH[LRQ GLIIXVH

/ID VSHFWURVFRSLH 89 YLVLEOH D pWp XWLOLVpH GDQV OD
HQ FROpPHQW GH OYDQDO\WH pOpPHQWDLUH

TRXW FRPPH OD VSHFWURVFRSLH LQIUDURXJH FHWWH Wt
OXPLgUH SDU OD PDWLqUH 'DQV FH FDV OHV UDGLDWLROQ
HQWUH QLYHDX[ GIpQHUJLH pOHFWURQLTXHYV

&HWWH VSHFWURVFRSLH H[SORLWH OD FDSDFLWp GHV PRO|
GHV ORQJXHXUV GTRQGH FRPSULVHV HQWUH * QP 89

/HV DQDO\WHV RQW pWp UpDOLVpPHV HQ UpIOH[LRQ GLIIXV
VSHFWURPQWUH &DU\ * pTXLSp GTXQH VSKqUH GILQWpJL
SODFpHV GLUHFWHPHQW GDQV XQ SRUWH pFKDQWLOORQ H\
QRQ IRQFWLRQQDOLVpHV /D WUDQVIRUPpH GH .XEHOND %
UplOBRIFIDLQVL PHVXUpH j OD FRQFHQWUDWLRQ GHV HVSqF
+IJRAEPL sF 4% t4 (TXDWLRQ ,,

6SHFWURVFRSLH GHV SKRWRpOHFWURQYV ;

/ID VSHFWURVFRSLH GHV SKRWRpOHFWURQV ; D pWp XWL
FKLPLTXH GH VXUIDFH GHV VLOLFHV IRQFWLRQQDOLVpPpHV ¢
&HWWH VSHFWURVFRSLH HVW XQH WHFKQLTXH GTDQDO\VH ¢
WpPRLAQ@H®WDW FKLPLTXH GHV SUHPLqQUHV PRQRFRXFKHV L
/IH SULQFLSH GH FHWWH VSHFWURPpWULH HVW IRQGp VXL
PFKDQWLOORQ XQH SURIRQGHXU GH QP HQ PR\HQQH HVW
PRQRFKURPDWLTRHWG SKFRWRQM REVRUEpY HQWUDVQHQW C
YDOHQFH GHVY DWRPHVY FRPSRVDQW OD VXUIDFH GX PDWpUL
KRUV GX PDWpULDX DYHF'XQHI pQHWJIILH &HGRMEKXRIGR p O HF W
GDQV OH PDWpULDX HVW DORUV DFFHVVLEOH SDU OD VLPSC
‘gL DAF '¢ (TXDWLRQ ,,
/I TDSSDUHLOODJH SHUPHW OD PHVXUH SUpFLVH GH OfpQHU
FRXFKHV VXSHUILFLHOOHY GX PDWpULDX /D PLVH HQ °XYU
WUDYDLOOHU VRXV XQ YLGRIUBRXS\RKU PpQYWHRQXQH YDULD



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

FLOQPWLTXH GHV SKRWRpOHFWURQV pMHFWpV HW OLPLWHU
+2 &2 2 « VXU OD VXUIDFH j DQDO\VHU

/H VSHFWUH ;36 FRPSRUWH OHV SLFV SKRWRpOHFWULTXHV
GLIIpUHQWHY RUELWDOHV DWRPLTXHV GH F°XU ,0 UHQG
pOpPHQWYV SUpVHQWYVY j OD VXUIDFH GHV PDWpULDX[ FD
FDUDFWpPULVWLTXH GH OfpOpPHQW HW GH VRQ HQYLURQQ
LQGXLW SDU GHV YDULDWLRQV GYpQHUJLH GH OLDLVRQ D
POHFWURQLTXHYV OD QDWXUH GHV OLDLVRQV FKLPLTXHV H\
&HWWH VSHFWURVFRSLH GpWHFWH WRXV OHV pOpPHQWV F
VXSpULHXU RX pJDO | HW QJHVW GRQF SDV DGDSWpH SRXL

JLIXUH ,, 6SHFWUH ;36 GTXQH VLOLFH 63 IRQFWLRQQDC

/| DQDO\VH ;36 GHV VXUIDFHV D pWp FRQGXLWH HQ XWLOLVD
/IHV pFKDQWLOORQV RQW pWp SUpDODEOHPHQW SODFpV XQ
SUHVVLRQ UpVLGXHROH pWRUWGWHDFH XQH HOOLSVH GH
ERPEDUGpH GDQV OD FKDPEUH GYDQDO\VH SDU XQH VRXUF
IHXLOOH GYIDOXPLQLXP JpQpUDQW XQH pQHUJLH PRQRFKUR
pPPLV RQW pWp WULPV HQ pQHUJLH YLD XQ DQDO\VHXU KpPL



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

'HWHFWRU D SHUPLV OH FRPSWDJH GHV SKRWRpPOHFWURC
FRPSULVH HQWUH HW H9 DYHF XQH UpVROXWLRQ DW\
OLDLVRQ RQW pWp UplpUHQFpPHV j FHOOH GX FDUERQH & V

OLFURVFRSLH (OHFWURQLTXH HQ 7UDQVPLVVLRQ

&HWWH WHFKQLTXH D pWp XWLOLVpH GDQV OD FDUDFWp
GYREVHUYHU OHXU PRUSKRORJLH

/H PLFURVFRSH pOHFWURQLTXH HQ WUDQVPLVVLRQ UHSRVH
8Q IDLVFHDX G{pOHFWURQV JpQpUpV SDU XQ FDQRQ j pOH
H[WUrPHPHQW PLQFH i QP &HV pOHFWURQV DFFpOpU
FDQRQ LQWHUDJLVVHQW IRUWHPHQW DYHF OD PDWLQUH 8¢
UHFRQVWUXLUH OYJLPDJH GH OfpFKDQWLOORQ j SDUWLU GH
WUDQVIRUPDQW OfLPDJH pOHFWURQLTXH HQ LPDJH RSWLT.
DWWHLQGUH TXHOTXHV DQJVWU|PV JUKFH j OD ORQJXHXU G
GH OJRUGUH GX SLFRPqWUH

JLIXUH ,, 5HSUpVHQWDWLRQ VFKpPDWLTXH GX IRQFWLRQQHPH(
WUDQVPLVVLRQ

/IHV PLFURJUDSKLHVY RQW pWp UpDOLVpHYVY SDU OH 6HUYLFH
GH OLFURDQDO\VHYVY GH OT18QLYHUVLWp +HQUL 3RLQFDUp GH



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

501 GX VROLGH

/D 501 HVW XQH WHFKQLTXH WUqV HPSOR\pH GDQV OfDQI
SULQFLSH HVW IRQGpP VXU OD SURSULpWp TXTRQW FHUWDL
QXFOpDLUH 6 QRQ QXO GH SRXYRLU VJRULHQWHU VRXV O
SUDWLTXH OHV QR\DX[ DYHF XQ QRPEUH GH VSLQ 6 0 VR
WHEKQLTXH GYDQDO\VH /HV VSLQV GH FHV QR\DX[ VIDOL.
DQWLSDUDOOQOHPHQW JpQpUDQW DLQVL GHX[ QLYHDX[ GYp
HW XQ QLYHDX GH KDXWH pQHUJLH /1DSSQSHABNWLRQWINDX
XQH WUDQVLWLRQ GYIpQHUJLH HQWUH FHV GHX[ QLYHDX]
UpVRQDQFH GHV QR\DX[ ,0 HQ UpVXOWH GHX[ SKDVHV

OD SKDVH GTH[FLWDWLRQ GXUDQW ODTXHOOH OJRQGH

OIKDVH GH UHOD[DWLRQ SHQGDQW ODTXHOOH OH V\V
UHVWLWXDQW OfpQHUJLH VRXV OD IRUPH GfXQ VLJQDO UDC
2Q GplILQLW DLQVL OH GpSODFHPHQW FKLPLTXH H[SULPp
SRVLWLRQ UHODWLYH GHV IUpTXHQFHV GH UpVRQDQFH GH\
GH UpIpUHQFH TXL HVW JpQpUDOHPHQW OH 706 &H GpSO
POHEFWURQLTXH GX QR\DX FRQVLGpUp HW GRQQH DLQVL X
FKLPLTXHV SUPVHQWHYV

3RXU UpDOLVHU GHV PHVXUHV GH 501 XQ FKDPS PDJQpWI
TXIXRHYWWHXU KDXWH IUpTXHQFH SRXU LUUDGLHU OfpFKD
HQUHJLVWUHU OH VLIQDO pPLV SDU OTpFKDQWLOORQ

7TURLY DWREH®VL VRQW LQWpPUHVVDQWY GDQV OD GpWHUPL(
FKDUSHQWH VLOLFLTXH GRQQDQW OfYDFFqV j FHUWDLQHYV L
VLWHYV VLOLFIAXRWVAOALHBSUpVHQFH GH WRXWE& HW Op\WXOB R
SUpVHQFH GH SURWRQV FRPPH OHV VLODQROV GH VXUIDFH

(Q SOXV GX GpSODFHPHQW FKLPLTXH XQH DXWUH LQIRUPEL
501 GX OH FRXSODJH &KDTXH SURWRQ HVW FRXSOp D)
PTXLYDOHQWY GDQV OD PROPFXOH 'LIIpUHQWYV VLJQDX[ G
YRLVLQV Q UDLHV SRXU Q YRLVLQV VRQW REVHUYpV HW
DSSHOp FRQVWDQWMHFHXPRXERQVWDQWH J\URPDJQpWLTXH



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

FHOOH GX SURWRQ HW XQH DERQGDQFH LVRWRSLTXH QDV
UpVRQDQ&EH BXUpVHQWH GX VLIJQDO GX SURWRQ &HW
QpJOLJHU WRXW FRXSODJH FDUER Q H+ F®UFERXSBHD p'HIW 2H [[3 X URLE
GH VPTXHQFHV GILPSXOVLRQV SDUWLEXOLQUHVY DXJPHQWHF
OHV VSHFWUHV HQ VIDIIUPQ&EKLVVDQW GHV FRXSODJHYV

/IHV LQWHUDFWLRQV HQ 501 QRUPDOHPHQW PR\HQQpPHV HQ
VRQW DQLVRWURSHY GDQV OHV VROLGHV FH TXL SHXW FR(
PHVXUHV KDXWH UpVROXWLRQ HQ SKDVH VROLGH SHUPHWMW
SDUWLH GH OfpODUJLVVHPHQW LQKRPRJgQH GHV VSHFEWUH
SHUIRUPDQFHY GH FHWWH WHFKQLTXH SHXYHQW rWUH DPp
HQ WUDQVIpUDQW OD SRODULVDWLRQ GHV QR\DX[ DERQGDC

/D 501 GXL &3 0$6 LPSOLTXH XQ WUDQVIHUW GH SRODUL
DERQGDQWY YHUV OHV VLOLFLXPV QR\DX[ UDUHV HW XQ
GX VLOLFLXP pOLPLQDQW OHV LQWHUDFWLRQV GIHSRODLU
SRODULVDWLRQ FURLVpH )LIJXUH ,, OH QR\DX DERQGDQ
EORFDJH © VSLQ ORFN @ HVW DSSOLTXpH VLPXOWDQpPPHC
SKpPQRPQQH GH WUDQVIHUW GH SRODULVDWLRQ GTXQ VSLQ
OHV GLVWDQFHV VRQW FRXUWHYVY HW OD OLDLVRQ ULJLGH |
GRQF XQ SDUDPgqWUH FOp TXL SHUPHW GH VRQGHU TXDOLW

JLIXUH ,, 6pTXHQFH GH SRODULVDWLRQ FURLVpH

/HV PHVXUHV GH 501 HQ SKDVH VROLGH RQW pWp RSpUpH!
5pVRPWMQDIJQpWLTXH HW ORGpOLVDWLRQV6]L 8BQFS6 /RIQW P WK



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

HQUHJLVWUpV VXU XQ VSHFWURPqQWUH %UXNHU $YDQFH '6;
105

SUpSDUDWLRQ HW FDUDFWpPULVDWLRQ GHV VXVSFH

3UpSDUDWLRQ GHV VXVSHQVLRQV FROORWGDOHYV
'pPPDUFKH H[SpULPHQWDOH

/HV QDQRSDUWLFXOHV GH VLOLFHV S\URJpQpHY RQW pWp G
9LEUDFHOO GYXQH SXLVVDQFH PD[LPDOH GH : HW GH
PLFURVRQGH GH PP GH GLDPgQWUH &9 GIXQ WKHUPRI
FKURQRPQWUH 8Q IODFRQ F\OLQGULTXH j FRO ODUJH GH
KDXW HW GYXQH FDSDFLWp GH P/ HQ YHUUH EODQF D p\
VLOLFHV

'DQV FH WUDYDLO OHV pWXGHV FLQPWLTXHV HW WKHUPR
LQLWLDOHPHQW GHV VXVSHQVLRQV GH VLOLFHWWRGHWLR
VXVSHQVLRQV GH VLOLFHV QRQ PRGLILpHV HW IRQFWLRQ
GLIIpUHQWHYV VXVSHQVLRQV FROORWGDOHVY RQW pWp REW
GIpFKDQWLOORQ VRXPLV j GHX[ PLQXWHV GIXOWUDVRQV

'"HVFULSWLRQ GX SURWRFROH GTXOWUDVRQV

/H IODFRQ FRQWHQDQW OHV QDQRSDUWLFXOHV GH VLOLFH
EDLQ GH JODFH /D VRQGH j XOWUDVRQV SODFpH j HQYLUR
GDQV XQ YROXPH GH P/ GH VROXWLRQ /D WHPSpUDWXUH
SRXU pYLWHU TXH OD VROXWLRQ QTH[FgGH FHOOH FL ORUYV
PLQXWHV OHV XOWUDVRQV j GX F\FOH DFWLI UHSUpVHQ\
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&DUDFWpULVDWLRQV GHV VXVSHQVLRQV FROORWwWGDOF

'LIXVLRQ G\QDPLTXH GH OD OXPLqUH

/ID GLIIXVLRQ G\QDPLTXH GH OD OXPLqUH D pWp HPSOR\pH S
HQ VXVSHQVLRQ FROORwWGDOH &THVW XQH WHFKQLTXH QR
OXPLqUH SDU GHV SDUWLFXOHV HQ VXVSHQVLRQ VRXPLVH
GHUQLqUHV VRQW LUUDGLpHY OfLQWHQVLWpP GH OD OXPLq
IOXFWXDWLRQVY G LOQOWHQVLWp SHUPHW GH TXDQWLILHU Ol
GpGXLUH OHXU UD\RQ K\GURG\QDPLTXH GIDSUqV OfpTXDWL
&L :G6;axe R4y, (TXDWLRQ ,,
Re& HVW OH FRHIILFLBQ®WD GAHR GVWRQMRE GBl YWRPSH@®DW X U H
YLVFRMVWH HW\RQ K\GURG\QDPLTXH

/IHV PHVXUHV RQW pWp HIIHEWXpHV DX ODERUDWRLUH 6560
&ROORWGHYV j 1DQF\ VXU XQ DSSDUHLO 0ODOYHUQ =HWDVL]H
+H1H GH SXLVVDQFH P: RSpUDQW j XQH ORQJXHXU GTRQG
pPWp FROOHFWpH SDU XQ GpWHFWHXU GH W\SH SKRWRGLRGH

=rWDPpWULH ODVHU

/ID JrWDPpWULH D VHUYL GDQV OD FDUDFWPpPULVDWLRQ GH
SRWHQWLHO JrwD D SHUPLV GYfpYDOXHU OD FKDUJH GH VXL
GH SUpGLUH DLQVL OHXU FRPSRUWHPHQW HQ VROXWLRQ V

/H SRWHQWLHO ]rWD HVW GpWHUPLQp j SDUWLU GH OD PR
VXVSHQVLRQ HQ XWLOLVDQW XQH WHFKQLTXH QRQ LQYDV
'RSSOHU HVW OH GpFDODJH HQ IUpTXHQFH GH OD OXPLqUF
FHOOH pPLVH SDU OD VRXUFH ODVHU LQGXLW SDU OH PRX
POHFWULTXH &HWWH PRELOLWp HVW FRQYHUWLH HQ SRWH
VROXWLRQ pOHFWURO\WLTXH HW HQ DSSOLTXDQW OHV WKp
3RXU GHV PDWpPULDX[ VSKpPULTXHV GH JUDQXORPpPWULH LQI
VLOLFHV S\URJpQpHVe HDHVSRRGI@INEBO OripDXDWLRQ GH +H(
VXLYDQWH
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&L aRaY (TXDWLRQ ,,
R4HVW OD PRELOLW pYO®HEWWRLSK\R UYVOUF XY PROLWY HW

/HV DQDO\WHV RQW pWp UpDOLVpHVY DX ODERUDWRLUH 656!
&ROORWGHYV j 1DQF\ VXU OfDSSDUHLO PHQWLRQQpP SUpFpGF
XQH FHOOXOH HQ TXDUW] GH VHFWLRQ UHFWDQJXODLUH

7HFKQLTXHV GYDQDO\WVH HQ VROXWLRQ

6SHFWURPpWULH GTpPLVVLRQ DWRPLTXH SDU SODVPD

/ID VSHEWURPpWULH GYpPLVVLRQ DWRPLTXH SDU SODVPD |
SRXU DSSUpPFLHU OYDSWLWXGH GHV VLOLFHV JUHIIpHV j FR
FKLPLTXH GHV FRPSOH[HV IRUPpV VXU VLOLFH HQ VXVSHQV
GpWHUPLQDQW OD TXDQWLWp GH VLOLFLXP HQ VROXWLRQ
/H SULQFLSH GH FHWWH VSHFWURPpPWULH UHSRVH VXU Ofpl
GIpQHUJLH VRXV OD IRUPH GfXQ UD\RQQHPHQW pOHEFWURP
GIXQH WUDQVLWLRQ pOHFWURQLTXH
ITH[FLWDWLRQ GHV DWRPHV HW LRQV j OJRULJLQH GHV \
JpQpUpH SDU XQ SODVPD JD] LRQLVp &H SODVPD SUHQG
GIXQH ERELQH GJLQGXFWLRQ SDUFRXUXH SDU XQ FRXUDQ
0+] TXL YD FKDXIIHU XQ IOX[ GH JD] /D WHPSpUDWXUH
/H JD] OH SOXV XWLOLVp SRXU FUpHU FH SODVPD HVYV
GILRQLVDWLRQ H9 $X FRQWDFW GX SODVPD OfpFK
SXOYpULVp HW VH GpFRPSRVH HQ DWRPHV HW LRQV OLEU
UHYHQLU j OHXU pWDW IRQGDPHQWDO HQ UppPHWWDQW O
SKRWRQV GRQW OD ORQJXHXU GJYRQGH VH VLWXH GDQV OF
SKRWRQV pPLV GRQQHQW OLHX j XQ VSHFWUH GH UDLHYV
PRQRFKURPDWHXU SHUPHW GH VpOHFWLRQQHU XQH ORQ
GIpPLVVLRQ OD SOXV VHQVLEOH GH OfpOpPHQW j GRVH
SURSRUWLRQQHOOH j OD FRQFHQWUDWLRQ GH OfpOpPHQW
/7,&3 $(6 HVW XQH WHFKQLTXH GYIDQDO\VH WUqV XWLOLVpH
GH WUDFH /D PDMRULWpP GHV PpWDX[ SHXYHQW rWUH GRVp
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GRQW OD OLPLWH GH GpWHFWLRQ HVW LQIpULHXUH j SSP
PpWDX[ DX FRXUV GIYXQH PrPH H[SpULHQFH HQ FKRLVLVVDQ

/HV pFKDQWLOORQV RQW pWp SUpPpDODEOHPHQW ILOWUpPV S
VHFWLRQ VXLYDQWH /D FRQFHQWUDWLRQ UpVLGXHOOH GX
DSUQqV ILOWUDWLRQ D pWp GpWHUPLQpH SDU DQDO\VH ,&3
/HV ORQJXHXUV GYRQGH FKRLVLHY¥xSRXU FB® WURLV pOpPH
QP &aw QP $YDQW WRXW GRVDJH GHV VROXWLRQV pW
DX WUDFp GT{XQH GURLWH GH FDOLEUDWLRQ /D FRQFHQV
UHSRUWDQW VXU FHWWH GURLWH OJLQWHQVLWpP GX VLJIQDC

SOWUDILOWUDWLRQ

I fIXOWUDILOWUDWLRQ D pWp XWLOLVpH SRXU VpSDUHU OHV
GH VpSDUDWLRQ GH SKDVHV HVW EDVp VXU OH WUDQVIHUW
XQH PHPEUDQH VHPL SHUPpDEOH TXL VIRSSRVH DX SDVVDJ
OD WDLOOH HVW VXSpULHXUH DX GLDPgWUH GHV SRUHV GF
VH VLWXH OH FRQFHQWUDW RX UpWHQWDW HW HQ DYDO OH

/HV GLIIpUHQWY pFKDQWLOORQV SUpSDUpV RQW pWp WUD
WHFKQLTXH OH IOX[ GH OLTXLGH DUULYH SHUSHQGLEXODL
PoPWKRGH OD SOXV SUDWLTXH DX ODERUDWRLUH $ SOX
OfXOWUDILOWUDWLRQ WDQJHQWLHOOH OH IOX[ DUULYDQW
VRQ FROPDWDJH

/IH GLD]JRWH HVW OH JD] XWLOLVp SRXU IRXUQLU OD SUHVVL
GX IOXLGH j WUDYHUVY OD PHPEUDQH

/IHV XOWUDILOWUHYV SHXYHQW rWUH GTRULJLQH RUJDQLTXF
7L2

/IHV H[SPULHQFHV GYXOWUDILOWUDWLRQ RQW pWp PLVHV |
$PLFRQ OLOOLSRUH /H V\WVWgPH UHSUpVHQWp SDU O
PHPEUDQH OLOOLSRUH HQ FHOOXORVH W\SH 3/*& GRQW OF
GLUH OD UpWHQWLRQ GH WRXWH SDUWLEXOH D\DQW XQH



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

LOWURGXLWY GDQV OD FHOOXOH GTXOWUDILOWUDWLRQ VR
GH WRXUV PLOQXWH VRXV XQH SUHVVLRQ GH EDUV GH Gl

JLIXUH ,, ORGXOH GIXOWUDILOWUDWLRQ IURQWDOH GYDSU
6SHFWURSKRWRPpWULH j pFRXOHPHQW EORTXp

/D VSHEFWURSKWREWRROGPWHQMW EORTXp D pWp XWLOLVpH SRXU
GH FRPSOH[DWLRQ GH FDWLRQV PpWDOOLTXHV SDU OHV Q
VXVSHQVLRQ FROORWGDOH

&THVW XQH WHFKQLTXH TXL SHUPHW GH VXLYUH OHV FKDQ.
GH UpDFWLRQV FKLPLTXHV WUV UDSLGHV GH OJRUGUH ¢
VSHFWURSKRWRPpWULH FRQVLVWH j PpODQJHU LQWLPHPHQ
j DUUrWHU EUXWDOHPHQW OfpFRXOHPHQW GX PpODQJH /1
MXVWH HQ DYDO GH OD JRQH GH PpODQJH 3RXU FH IDLUI
VIVWgPH GH FRPPDQGH HVW DFWLYp GH VRUWH TXH OHXU\V
GILQMHFWHU VLPXOWDQpPPHQW OHV GHX[ UpDEFWLIV GDQV
LQWLPH /H PpODQJH UpDFWLRQQHO VH UHWURXYH HQVXLW
PXQLH GIXQH pOHEFWURYDQQH TXL YD VWRSSHU OH IOX[ Up
HW GPpFOHQFKHU OYDFWLYDWLRQ GIDFTXLVLWLRQ GH GRQQ
'DQV FHWWH WHFKQLTXH LO HVW LPSRUWDQW TXH OH W
PpODQJH GHV UpDFWLIV HW OfDUULYpH GX PpODQJH QYD)



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

PHVXUH VRLW DXVVL FRXUW TXH SRVVLEOH SDU UDSSRUW
FRPSOqWH

%LHQ TXH OH YROXPH GH OD FHOOXOH GH PHVXUH VRLW C

GIXQ YROXPH PLQLPDO GH —/ HVW QpFHVVDLUH SRXU FR
UpDFWLIV
JLIXUH ,, 5HSUpVHQWDWLRQ VEKpPDWLTXH GX SULQFLSH GH O
EORTXp

/I YDEVRUSWLRQ GH OXPLgqUH SDU OH PpODQJH HQ IRQFWLR
GIRQWHQ IRQFWLRQ GX WHPSV GplILQLH SUpDODEOHPHQW
FRPSOH[pV SDU OHV QDQRSDUWLFXOHV GH VLOLFHV S\URJ
FKRLVLH SRXU DYRLU XQH GLIIpUHQFH PD[LPDOH GIDEVRU
FRPSOH[pH $ WLWUH GYH[HPSOH OHV VSHFWUHV 89 YLVL
JUHIIpH SDU OD 3K +4 DYDQW HW DSUqV FRPSOH[DWLRQ GH



&KDSILWIGgWKqgVHV PDWpULHOV HW PpWKRGHV

JLIXUH ,, 6SHFWUHYV 89 YLVLEOH GYXQH VXVSHQVLRQ GH QDQR
3K +4 HW GTXQH VXVSHQVLRQ GX FRPSOH[H 3K +4 &X ,, IRU

/IHV ORQJXHXUV GIfRQGH GpWHUPLQpPHV SRX®W OHWW®WHX[ LRCQ
QP SRXUH&KX QP SRXWDQOY OH FDV GX F\FODPH: XOD AR SOH
PWXGLpH j QP

/IHV DQDO\WHV FLQpPpWLTXHV RQW pWp HIIHFWXpHV VXU OfD
VHULQJXHV RQW pWp UHPSOLHV UHVSHFWLYHPHQW SDU
VXVSHQVLRQ FROORwWGDOH GH QDQRSDUWLFXOHV GH VLOLF

JLIXUH ,, 6SHFWURPQWUH %LR/RJLF 89 YLVLEOH j pFRXC

'DQV FH PRQWDJH OH VSHFWURSKRWRPQWUH 89 YLVLEOH |
GHX[ ODPSHV j GpFKDUJH OTXQH DX [pQRQ HW OfDXWUH DX
OD ODPSH DX [pQRQ JpQpUDQW XQH OXPLqUH EODQFKH SXI
/H IDLVFHDX OXPLQHX[ PRQRFKURPDWLVp SDUYLHQW DX PR



&KDSILWIEgWKqgVHV PDWpULHOV HW PpWKRGHYV

PHVXUH /IH VLIQDO OXPLQHX[ REWHQX HVW WUDQVIRU
SKRWRPXOWLSOLFDWHXU /H VSHFWURSKRWRPgQWUH HVW Jp






&KDSLWUH ,,, + 3URSULpWpPV SK\V
VWDELOLWpP GHV VLOLFHV PRGLILp
F\FODPH HQ VXVSHQVLRQ FRO






&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

 QWURGXFWLRQ

$SUQqQV IRQFWLRQQDOLVDWLRQ GHV VLOLFHV SDU GHV JUF
3K +4 HW OH F\FODPH VXVFHSWLEOHV GH UpDJLUHDYHF G
VXVSHQVLRQV VWDEOHYV GH VLOLFH HVW XQ SUp UHTXLV Qp

/IDSUHPLqQUH SDUWLH HVW FRQVDFUpH DX[ VXVSHQVLRQV FR
3K +4 1RXV GLVFXWHURQV GH OD VWDELOLWp FKLPLTXH G|
OY$3K6 SUHPLqQUH pWDSH GH OJLPPRELOLVDWLRQ GH OD

GHX[ YRLHV GH V\QWKqVH /HV SURSULpWpV DFLGR EDVLTX!
pJDOHPHQW SUpVHQWpPHY DYDQW GYIDERUGHU OD FDUDF
IRQFWLRQQDOLVpHY SDU OD 3K +4 /HV GRQQpPHV HW LQIRL
GHV VXVSHQVLRQV REWHQXHV VHURQW pJDOHPHQW FRPPHC

'DQV XQH VHFRQGH SDUWLH QRXV GpFULURQV OD VWDEL
IRQFWLRQQDOLVpH SDU OH F\FODPH HQ SUpVHQWDQW OHV
QDQRSDUWLFXOHV

6 XVSHQVLRQV FROORWGDOHY GH VLOLFHV S\URJp

SURSULpWpPV GH OYDQLOLQH JUHIIpH VXU VLOLFH HQ V
SURSULpWpPpV DFLGR EDVLTXHYV

/H JUHIIDJH GH OY$3K6 FRQGXLVDQW j XQH DPLQH SULPDL
EDVLFLWHWGH IRQFWLRQ JUHIIpH VXU XQ WHO VXSSRUW

DTXHXVH 2XWUH FHWWH IRQFWLRQ LO IDXW WHQLU FRPS\
LRQLVDEOHV SUpVHQWYVY j OD VXUIDFH GHV VLOLFHYV

$ILQ GIpWXGLHU OD SURWRQDWLRQ GH OfDQLOLQH JUHIIp
SURSULpPWpPV RSWLTXHV RQW pWp H[SORLWpHV HQ PHVXU
FROORWGDOH GJIXQH 63 $3K6 HQ IRQFWLRQ GX S+ SDU VS|



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

JLIXUH ,,, 6SHFWUHY GTDEVRUSWLRQ 89 YLVLEOH GT1XQH VXVSHQ
GH FP FRQFHQWUDWLRQ 63DPBBK®H S+J / =

IDGHQVLWpP RSWLTXH GH OD VXVSHQVLRQ GH 63 $3K6 HVW
] QP j PHVXUH TXH OH S+ DXJPHQWH GDQV OD JDPP
PYLCGHOH-HKDQJHPHQW GH OfpWDW GH SURWRQDWLRQ GX Ol
/I YDEVRUEDQFH PD[LPDOH HVW REVHUYpH | QP SRXU OD I
S+ DXJPHQWH RQ REVHUYH XQ SHWLW HIIHW EDWRFKURPH

IDFRQVWDQWH DSSDUHQWH GYDFLGLWp GH OfDQLOLQLXP I
GHQVLWpP RSWLTXH GH OD VXVSHQVLRQ HQ IRQFWLRQ GX S-
6XLYDQW OD ORL GH %HHU /DPEHUW OfH[SUHVVLRQ GH OD
$3K6 VIH[SULPH FRPPH VXLW

&1L Yo H2*gPEiaH2* ? (TXDWLRQ ,,,
/ID UHODWLRQ GH OD FRQVHUYDWLRQ GH OD PDWLQqUH
>%acodg> g PE=*? (TXDWLRQ ,,

HW OD FRQVWDQWH DSSDUHQWH GY{DFLGLWpP

) _Oéél_ A A6 2
- ARg

SHUPHWWHQW GYfH[SULPHU OD GpSHQGDQFH GH OD GHQVLW

(TXDWLRQ ,,,

&1L @Ghg— E-2A>%acokb (TXDWLRQ ,,,

5 A6 2
DYWMFL s E&WJ



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

'‘DQV FHV pTXDWLRQV OHV FRQFHQWUDWLRQV GHV GLIIpUH
GH OD VXVSHQVLRQ HQ GpSLW GX IDLW TXH OHV HVSqgFHYV
XQLTXHPHQW j OfLQWHUIDFH VROLGH OLTXLGH

YLIXUH ,,, (YROXWLRQ GH OD GHQVLWpP RSWLTXH GIXQH VXVSHQ
QP FRQFHQWUDWLRQ 63 $3K6 J I

/IH PHLOOHXU DMXVWHPHQW GH OD GHQVLWpP RSWLTXH GH C
S+ SHUPHW GH GpWHUPL®MHU XOH YDOHWWHEMDIOBXU HVW S
FHOOH REVHUYpH SRXU OTDQLOLQH HQ VROXWLRQ TXL SLU
/IYDPLQH DURPDWLTXH LPPRELOLVpH VXU QDQRSDUWLFXOH
UpYgOH rWUH PRLQV EDVLTXH TXfHQ VROXWLRQ DTXHXVH

/fDQLOLQH JUHIIpH UpVXOWDQW GH OD VXEVWLWXWLRQ HQ
VLOLFLXP QRXV DYR®VGHRO$SPORPROWRIXHM LPPRELOLVpP VXU
GLIIpUHQWY JURXSHPHQWY SDUD VXEVWLWXpV HQ VROXWLF

7TDEOHDXS,,D GH TXHOTXHYV GpULYpV SDUD VXEVWLWXpV GH OYDQLO

'pULY pV \SDEMN LW XpV| S.D
SQLWURDQLOL
SLRGRDQLOLQ
SEURPRDQLOLC(
SFKORURDQLOL
SIOXRURDQLOL
SPpWK\ODQLOL




&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

/HV S.D GHV GLIIpUHQWY GpULYpV GH OfDQLOLQH VRQW DII
8Q HIIHW pOHFWUR DWWUDFWHXU GLPLQXH OD EDVLFLWp ¢
OfDXJPHQWH &RPPH DWWHQGX OH UHPSODFHPHQW G XQ K
G pOHFWURQV GLPLQXH OYDFLGLWpP 2Q GHYUDLW REVHUYF
KDORJpQpY SXLVTXH OfDWRPH GH IOXRU HVW OfpOpPHQW
PPVRPqQUH GRQQHXU YLHQW VH VXSHUSRVHU j OTHIIHW LQG
OLVWpV 7DEOHDX ,,,

'‘DQV QRWUH FDV OTpOHFWURQpPJDWLYLWp GX VLOLFLXP H
VLOLFLXP HVW OLp j WURLY DWRPHV GYfR[\JgQH /D VXEVW
POHFWUR DWWUDFWHXU HW SDU FRQVpTXHQW DXJPHQWH

DWWULEXHU OD YDULDWLRQ GH S.D j OD ORFDOLVDWLRQ G>
/IHV HIITHWV LQGXFWLIV QH VRQW SDV OHV VHXOV j SUHQG
YRLVLQDJH GH OfLQWHUIDFH VRQW SHUWXUEpHVY HQWUH D
OD VXUIDFH GH OD VLOLFH &HOD LQGXLW YUDLVHPEODEOH

6WDELOLWp GX JUHIIDJH GH OTDQLOLQH VXU VLOLF

, O pWDLW QpFHVVDLUH GH VIDVVXUHU GH OD VWDELOLWpD !
IL[HU OD +4 SDU FRSXODWLRQ GLD]JRwWTXH TXL VITHIIHFWXH
ONLOLFH 63 $3K6 SUpSDUpH VXLYDQW BHV @ HNXY YRDIQW C
GYHDX FRQWU{OpH > @ GpFULWHV &KDSLWUH ,, ¥

ILOWUpH HW VpFKpH /HV DQDO\VHVY pOpPHQWDLUHY DLQVL
DSUgqV GLVSHUVLRQ GDQV OfHDX VRQW UHSRUWPpPHYV 7DEOHL

7TDEOHDX ,,, 7DX[ GH IRQFWLRQQDOLVDWLRQ GH 63 JUHIIpH S
TXDQWLWp GIDJRWH WURXYpH SDU DQDO\VH pOpPHQ\

7DX[ GH IRQFWLRQQD

&RQGLWLRQV
$YDQW GL $SUQV GL\

&RQGLWLRQ\

AXDQWLWpP FR




&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

3RXU XQ JUHIIDJH UpDOLVp GDQV GHV FRQGLWLRQV DQK\G!
SUHVTXH GH PRLWLp DSUqV GLVSHUVLRQ GHV VLOLFHV P
TXDQWLWpPp GIfHDX FRQWU{OpH FH WDX[ UHVWH TXDVL LGHQ
/IRUVTXYLO \ D SHUWH GH JUHIIRQ QRXV SRXYRQV pJDOHPFE
GLIIpUHQWY [ILOWUDWY GYIYXQH VXVSHQVLRQ GH 63 $3K¢
XOWUDILOWUDWLRQ GH OD PrPH VXVSHQVLRQ TXL D GIDE
GITHDX HW DJLWDWLRQ PpFDQLTXH GRXFH OYRSpUDWLRQ p\
ID)LIXUH ,,, UDVVHPEOH OTHQVHPEOH GHV VSHFWUHV FD
ILOWUDWY VXFFHVVLIV

JLIXUH ,,, $QDO\VH 89 YLVLEOH GH OD SHUWH GH Of$3K6 JUHII
DQK\GUHV S+ FRQFHQWUDWLRQ 63 $3K6 J/

/IfDQDO\VH GHV ILOWUDWY PHW HQ pYLGHQFH OD SUpVHQF
FRQWLHQW HQYLURQ GX JUHIIRQ 'H SOXV OH UHODUJL
GHX[ DXWUHV XOWUDILOWUDWLRQV SRXU OHVTXHOOHV C
GMWLPHU XQH SHUWH VXSSOpPHQWDLUH j DX PRLQV

(Q UDLVRQ GX UHODUJDJH LPSRUWDQW HW FRQWLQX GH O
FRQVLGpUHU TXH OD GHX[LgPH YRLH GH JUHIIDJH V\QWKQq)
GITHDX /YLQWpIJULWp FKLPLTXH GH Of$3K6 JUHIIp GDQV FF
FHOOH REWHQXH GDQV GHV FRQGLWLRQV DQK\GUHYV



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

SURSULpWpPpV GH VXUIDFH GHV QDQRSDUWLFXOHYV JUHI

/TPWDW GJLRQLVDWLRQ GHV JURXSHPHQWYV VWLORBHR® HW
FRQGLWLRQQHU OH SRWHQWLHO GH VXUIDFH GH FHV GHUQ!
UpVLGXHOV LRQLVpV YRQW LQWHUIpUHU GDQV OD UpDFWLF
VXLWH LO HVW QpFHVVDLUH GH FRQQDVWUH FH SRWHQWLH
PDQLIHVWDWLRQ PHVXUDEOH GX SRWHQWLHO GH VXUIDFH
DSUQV JUHIIDJH GHV VLOLFHV 63 HW 63 SDU OD 3K +4

JLIXUH ,,9DULDWLRQ GX SRWHQWLHO 1rWD GHV VLOLFHV QRQ PR

IRQFWLRQ GX S+” w363 x 63 3K +4 63 3K +4 &RQFHQWUDWLR
VLOLFH WDX[ GH JUHIIDJH 63 3K +4 PPRO J WDX[ G
63 3K +4 PPRO J

/IDQDO\VH GHV FRXUEHV GH SRWHQWLHO ]JrWD PHVXUp VXI
PRQWUH TXH OHXU SRWHQWLHO GH VXUIDFH HVW SRVLWLI
VLODQRO VRQW SURWRQpPV SRX&HRRPHHQEHW Q WRX §1D\8 SUR
JpUR j S+ HW GHYLHQW QpJDWLI ORUVTXH OH S+ DXJPHQW
SURKGAMV JURXSHV LRYHKpWYHELYLOLFHY IRQFWLRQQDOLVpH'
YDOHXUV SOXV KDXWHV j EDV S+ SDUFH TXH OD 3K +4 HVW
OH SRWAMPWEHOLHQW QpJDWLI j FDXVH GHV VLODQRODWHYV
TXTj] SDUWLU GIXQ S+ VXSpULHXU j 'DQV FH FDV OH SRLC
S+ /H 3&= GH QRV VLOLFHV HVW QHWWHPHQW VXSpULHXU
GHUQLHU pWDQW pWDEOL DX[ DOHQWRXUV GH S+ > @



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

/ITPYROXWLRQ GX SBWHQWAHHG3]rWBQGHRQFWLRQ GX S+ HV
REVHUYpH SRXU OD VLOLFH 63 DYDQW HW DSUQV PRGLILF
VSPFLILTXHY GLVWLQFWHYV

$ILQ GH OLPLWHU OHV LQWHUDFWLRQV pOHFWURVWDWLTX
PpWDOOLTXHV OH FKRL[ GX S+ VILPSRVH ,0 IDXW XQH FK
HQ YDOHXU DEVROXH 'DQV OH FDV GHV VLOLFHV JUHIIpHV
OH S+ LGpDO VH VLWXH HQWUH HW Re )LIJXUH ,,, O
TXDVLPHQW QHXWUH $LQVL OHV LQWHUDFWLRQV GXHV I
PLQLPLVpPHV /D VXUIDFH GHV VLOLFHV JUHIIpHV SRVLWLYE
FDUDFWQUH FDWLRQLTXH GH OD 3K +4 JUHIIpH

6WDELOLWp GHV VXVSHQVLRQV FROORWGDOHYV

/IHV LQWHUDFWLRQV pOHFWURVWDWLTXHV HQWUH QDQRSD
VXUIDFH GH FHV GHUQLqUHV FRQGLWLRQQHQW OD VWDEL
LOQWHUDFWLRQVY OHV VLOLFHV S\URJpQpHV XWLOLVpPHV R
© FKDSHOHWYV 2 GDQV OHVTXHOV OHV QDQRSDUWLFXOHV
VUHQDQW HQ FRPSWH OHV SURSULpWpV GH VXUIDFH HW VW
SbU OD 3K +4 LO pWDLW QpFHVVDLUH GYfpWXGLHU OD VW
UD\RQGURG\QDPLTXH GHV © FKDSHOHWDXREBH\W CX REHDRISWL B>
PHVXUp SDU GLIIXVLRQ G\QDPLTXH GH OD OXPLqUH GDQV O]

JLIXUH ,,, (YROXWLRQ DX FRXUV GX WHRSE HI/XVULD\IRFFHK\GR K GC\R®
HW JUHIIpHY SDU OD 3K #8 vx 683 3K +4&4 63 3K +4
&RQFHQWUDWLRQ WMDX[FBH JUHVIDIJH 63 3K +4 PPRO J WD

63 3K +4 PPRO J S+



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL

HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

/IHV FRXUEHV REVHUYpHV QH UpYgOHQW DXFXQH YDULDWLF
GHV VLOLFHV DX FRXUV GX WHPSV /HV VXVSHQVLRQV RE

FROORwWGDOH SHQGDQW DX PRLQYV KHXUHV [/HV LQWHUI
QRWDPPHQW OHV UpSXOVLRQV HQWUH QDQRSDUWLFXOHYV
GLVSHUVLRQ VWDEOH GH 63 HW 63 PRGLILpHV RX QRQ

/IHV UD\RQV K\GURG\QDPLTXHV 7DEOHDX ,,, LQGLTXHQW
63 TXL VH SUpVHQWHQW VRXV IRUPH GYDJUpJDWYV GH SD
FRYDOHQFH HVW SUpVHUYpH DSUqV JUHIIDJH PDLV pJDOHP

7TDEOHDX ,,, % 5D\RQV K;?(UR4G\QDPLTXHV PR\HQV GHV VLOLFHV C
+
6LOLFK 5D\RQ K\GURG\QD
63
63
63 3K +/
63 3K +;

/ITHPSORL GIXOWUDVRQV SRXU OD PLVH HQ VXVSHQVLRQ G
@ R LO D GpMj pWp PRQWUp OD SUpVHQFH GYDJUpJDV

VRQLFDWLRQ GH FRXUWH GXUpH > @

(Q RXWUH OHV YDOHXUV REWHQXHV VRQW GX PrPH RUGUH

TXH VRLW OH W\SH GH VLOLFH /H JUHIIDJH HW OD QDWXUH

OHV SURSULpWpPV VWUXFWXUDOHV GHV VLOLFHYV

/IHV UD\RQV K\GURG\QDPLTXHV PR\HQV GHV VLOLFHV 63 H
Of$HURVLO $ GH GpSDUW TXL SUpVHQWH XQ UD\RQ K\GU
1RWUH GpWHUPLQDWLRQ SDU "'/ HVW EDVpH VXU OfLQWHQ
SRLGV LPSRUWDQW DX[ JURVVHV SDUWLFXOHYV GDQV OH FD

3UR S UL pG\RE D \DLFTLX H V

ID 3K +4 SRVVpGDQW GHX[ IRQFWLRQV LRQLVDEOHYVY OD S
VRXV |IRUPRWRQPH QHXWUH HW DQLRQLTXH HQ VROXW



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

FRUUHVSRQGDQWHY RQW pWp pWDEOLHV HQ VXVSHQVLRQ
SURSULpWpPVY RSWLTXHV GH FH JUHIIRQ RQW pWp PLVHV j SU
8QH VXVSH®VLRIUBHpH SDU OD 3K +4 D pWp DQDO\VpH SDU
i GLIIpUHQWYV S+ )LJIXUH ,,,

JLIXUH ,,, 6SHFWUHYVY GIDEVRUSWLRQ 89 YLVLEOH GYXQH VXVSH
PHVXUH GH FP FRQFHQWUDWLRQJDBPPPH &Kl +54+ Jt/

/D IRUPH SURWRQpPH GH OD 3K +4 JUHIIpH HVW FDX®FWpUL
ODUJH pSDXOHPHQW YHUV QP $YHF OJDXJPHQWDWLRQ
OfREMHW GfXQ HIIHW EDWRFKURPH DYDQW GH GLVSDUDVW
K\SHUFKURPH DX SURILW GH OD IRUPH QHXWUH TXL SUpPVHC
EDQGH | QP 3RXU GHV YDOHXUV GH S+ pOHYpHV FHW pS
OD EDQGH XQLTXH | QP FRUUHVSRQGDQW j OD IRUPH DQL
/IHV UpVXOWDWYVY REWHQXV VRQW FRQIRUPHV DX[ pWXGHV \
GpULYp VXOIRQp GH OD 3K +4 UpDOLVpPHVY HQ SKDVH DTXHX

&RPPH SRXU Of$3K6 JUHIIp OHV FRQVWDQWHY GH SURWRQ|
PWp GpWHUPLQpPHVY HQ PRGPOLVDQW j XQH ORQJXH GJRQG
IDPEHUW OD GHQVLWpP RSWLTXH GH OD VXVSHQVLRQ HQ IR
(Q WHQDQW FRPSWH GH OD FRQVHUYDWLRQ GH OD PDWLqU}

> %acodo> ¥ 2EX*2E =77 (TXDWLRQ ,,,
HW GHV FRQVWDQWHY DSSDUHQWHYVY GIDFLGLWp
_Oaa, ARAS? _Oaa, A ?A6?
=5 L5 kg -= Lg% (TXDWLRQ ,,, HW

OD UHODWLRQ GH OD GHQVLWpPp RSWLTXH HQ IRQFWLRQ GX ¢



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

100

. A6 L A
&1L I\Q\@A—gj—g—Ei EYN%p?%égolﬂg (TXDWLRQ ,,,

. . 100
DY WAL s EAps EA

JLIXUH ,,, (YROXWLRQ GH OD GHQVLWpP RSWLTXH GIXQH VXVSHQ
QP FRQFHQWUDWLRQ 63 3K +4 J/

/ID FRXUEH '2 | S+ GYXQH VXVSHQVLRQ GH 63 3K +4 DM
FDOFXODQW OHV FRQFHQWUDWLRQV GHV HVSqFHV SDU UDS
GH S°THw 8°P(OOHV VRQW UHVSHFWLYHPHQW GH “ HwW
&HV YDOHXUV VRQW FRQVLGpUpHV FRPPH pWDQW DSSDUHQ
DX YROXPH WRWDO GH OD VXVSHQVLRQ VDQV WHQLU FRPS
rWUH DOWpUp SDU OD FKDUJH VXUIDFLTXH GH OD VLOLFH
/IHV GLIIpUHQWHY IRUPHV GH OD 3K +4 QTH[LVWDQW TXT]j
FRQFHQWUDWLRQ GHV SURWRQV SHXW rWUH FRUULJpH VI
OYDFWLYLWpPp GHV SURWRQV VLWXpV j XQH GLVWDQFH [ Gt
VROXWLRQ FRPPH VXLW
22 L >*7?218F(T4046; (TXDWLRQ ,,,

Ry HVYW OH SRWHQWLE® ¢ XQ/H GIDVFS DRRFR-Q YWD QWHOBH )DU
FRQVWDQWH GH&OID WHPSIDULWWXHW DEVROXH GH OD VROXW

'HV WUDYDX[ SRUWDQW VXU OD 3K +4 JUHIIpH VXUHWO GH
S.DGH OD 3K +4 SRXU OHVTXHOV OD FRUUHFWLRQ GH OD
IDLWH 'DQV FH FDV OHV YDOHXUV WURXYpHV VRQW UHVSH



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

$ILQ GH FRPSDUHU FHV YDOHXUV j FHOOHV GH OD 3K +4
63 QRXV DYRQV FRUULJp OD FRQFHQWUDWLRQ GHV SUR
OfpWDW GILRQLVDWLRQ GHV VLOLFHV TXL D pWp pWXGLp ¢
SRXU FKDFXB’SGHpWE.PKRLVLPJ*$+tQVE.®DHV YDOHXUV GH S
UHVSHFWLYHPHQW GH Piw 8°9 SRXU S.D

$SUQV FRUUHFWH\WR GBGBIHWDS.3X +4 JUHIIpH VXU VLOLFH S\UR
FROORWGDOH VRQW HW UHVSHFWLYHPHQW &HV YDOH
VLOLFH &HOD LOOXVWUH OfHIIHW TXH SHXW DYRLU OD QDV

6XVSHQVLRQVY FROORWGDOHYV GH VLOLFHV S\URJp

6WDELOLWp GX F\FODPH JUHIIp VXU VLOLFH

/D VWDELOLWpP FKLPLTXH GHV VLOLFHV IRQFWLRQQDOLVpH)\
FRXUV GX WHPSV OH S+ GIXQH VXVSHQVLRQ GH 63 HW 63
GDQV XQH VROXWLRQ DTXHXVH QRQ WDPSRQQpH

/JHV FRXUEHV REWHQXHV VRQW SUpVHQWpPHV )LIXUH ,,,

JLIXUH ,,, O9DULDWLRQ DX FRXUV GX WHPSV GX S+ GTXQH VXVSHQ
SDU OH F\FODPH &RQFHQWUDWLRQ VLOLFH J /

/D PLVH HQ VXVSHQVLRQ GH OD VLOLFH SURYRTXH XQH DX
UHODUJDJH GYHVSqFHV EDVLTXHV HQ VROXWLRQ 8QH OLEp
FDXVH SXLVTXH OHV VLOLFHV QRQ PRGLILpHVY GLVSHUVp*
DXJPHQWDWLRQ GH S+



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

3DU DLOOHXUV LO D pWp PRQWUp XQ FRPSRUWHPHQW VLPL
HW VLOLFHV PpVRVWUXFWXUpHV 6%$ TXL D pWp D\

VROXWLRQ > @

&HWWH VLPSOH PHVXUH SDU S+ PpWULH PHW HQ pYLGHQF

JUHIIp VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH GHV pO

VRQW GRQQpVY GDQV OH FKDSLWUH VXLYDQW

SRSULpWpV GH VXUIDFH GHV QDQRSDUWLFXOHYV JUHII|

/THVSQFH SUpGRPLQDQWH GX F\FODPH HQ VROXWLRQ GH S+
/H SRWHQWLHO ]rwbD GHV VLOLFHV 63 HW 63 JUHIIpH
HQ IRQFWLRQ GX S+ )LJXUH ,,, /HV SRWHQWLHOV REWH
pJDOHPHQW UHSRUWDPV )LIXUH ,,,

JLIXUH ,,, 9DULDWLRQ GX SRWHQWLHO [JrwbD GHV VLOLFHV QR
IRQFWLRQ GX S+” w363 x 63 F\FOQPH3 F\FODPH
&RQFHQWUDWLRQ WMDX[FBH JUHVIDIJH 63 F\FODPH PPRO J
63 F\FODPH PPRO J

/IH SRWHQWLHO ]JrWD GHV VLOLFHV 63 HW 63 JUHIIpHYV
GDQV OH GRPDLQH GH VWDELOLWpPp GHV VXVSHQVLRQV GF
FDWLRQLTXH GX F\FODPH JUHIIp

/IHV YDOHXUV GH SRWHQWLHO ]JrWD VRQW VHPEODEOHV HC
ODYRQV GpMj FRQVWDWp GDQV OH FDV GHV VLOLFHV QRQ



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

6WDELOLWp GHV VXVSHQVLRQV FROORWGDOHYV

(WDQW GRQQp OHV SURSULpWpV EDVLTXHV GX F\FODPH O
VLOLFH JUHIIpH SDU OH F\FODPH D pWp pWXGLpH HQ PLOLH.
FLQPWLTXHV OHQWHV&EHSBRPSB H{TRODP® GB®H S+ D pWp FK
SRVVLEOH ,0 VH UpYgqOH rWUH OH S+ RSWLPXP SRXU OHV
FRPSOH[DWXRSDGHOH F\FODPH JUHIIp DILQ GfpYLWHU OD I
FXLYUH HQ VROXWLRQ &H QfpWDLW SDV OD VWUDWPpPJLH DG
$LQVIVWIXELOLWpP FROORWGDOH GHV VXVSHQVLRQV GH 63
WDPSRQ DFpWLTXH j S+ D pWp pYDOXpH HQ PHVXUDQV
GHUQLQUHV DX FRXUV GX WHPSV SDU GLIIXVLRQ G\QDPLTX
FRPSDUDWLI OHV UpVXOWDWYVY REVHUYpV SRXU OHV VLOLI
JLIXUH ,,,

JLIXUH ,,, (YROXWLRQ GX UDXKRGHMWWURGFRINPQRRHPBGLILpHY HW
F\FODPH DX FRXUV GX WHBSV xv 6633 F\FOQPH3 F\FODPH
&RQFHQWUDWLRQ WDX[FBH JUHVIDIJH 63 F\FODPH PPRO J
63 F\FODPH PPRO J S+ “ WDPSRQ DFpWDW

/IHV FRXUEHV WpPRLJQHQW GH OD ERQQH VWDELOLWp GH
K\GURG\QDPLTXH TXDVLPHQW LQFKDQJp DX ERXW GH  KHX
7RXWHIRIDARQNVK\GURG\QDPLTXHV GHV VLOLFHV JUHIIpHV V
QRQ IRQFWLRQQDOLVpHY QRWDPPHQW SRXU 63 F\FODPH



&KDSLWUH ,,, 3URSULpWpV SK\VLFR FKLPLTXHV HW VWDEL
HW OH F\FODPH HQ VXVSHQVLRQ FROORWGD!

7TDEOHDX ,,, % 5D\RQV K\GURG\QDPLTXHV PR\HQV GHV VLOLFHV QRC(
6LOLF| 5D\RQ K\GURG\QD
63
63
63 F\FOI
63 F\FOI

/ID SUpVHQFH GYDJUpJDWV HVW pJDOHPHQW FRQILUPpH SDU
HQ © FKDSHOHW 2 GHV VLOLFHYVY HVW FRQVHUYpH DSUqV JUF

&RQFOXVLRQ

$SUQV IRQFWLRQQDOLVDWLRQ SDU OD 3K +4 RX OH F\FOD
OYDSWLWXGH GHV VLOLFHV S\URJpQpHV 63 HW 63 jor
VXVSHQVLRQV FROORWGDOHVY VWDEOHV GH QDQRSDUWLFX
REWHQXHV

/ITPWXGH GH VWDELOLWp FROORWGDOH PRQWUH TXH FHV "
QDQRSDUWLFXOHV TXL SHXYHQW rWUH PDLQWHQXV HQ VXV.
© FKDSHOHW 2 GHV VLOLFHV HVW FRQILUPpH DSUQV IRQFW!|
FHWWH GHUQLQUH VH UpYpODQW rWUH XQH PpWKRGH HIILFE
2XWUH OD VWDELOLWp OD FRQQDLVVDQFH GX SRWHQWLHO
FKDFXQ GHV OLJDQGV JUHIIpV OHV FRQGLWLRQV H[SpU
FRPSOH[DWLRQ GH FDWLRQV PpWDOOLTXHV j OTLQWHUIDFH
/JHV SURSULpWpPV GH VXUIDFH LQGLTXHQW TXH OD QDWXUH
rWUH FRQVLGpUpH GDQV OD VXLWH GH FH WUDYDLO SRXU
ORUV GH OD UpDFWLRQ GH FRPSOH[DWLRQ



&KDSLWUH ,9 + $SSOLFDWLRQ GF
FROORwGDOHYV GH VLOLFHV RUJCLC
OfHIWUDFWLRQ GYHVSgFHV Py






&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

 QWURGXFWLRQ

/IHV VXVSHQVLRQV GH VLOLFHV IRQFWLRQQDOLVpHYVY RQW pV
FRPSWH HW GfpYDOXHU OfDSWLWXGH GH FHV PDWpULDXT] j
EXW TXH QRXV DYRQV pWXGILW1@HEPWUORW M L@ LGHHV 63 5
RUJDQR PRGLILpHY SDU OD 3K +4 HW OH F\FODPH HQ VXVSt

/ID SUHPLqQUH SDUWLH GH FH FKDSLW WX HWWIEHRSDMD PWp H |
3K +4 JUHIIpH VXU VLOLFH HQ VXVSHQVLRGQDRRGBRRIEBOF
HIWUDFWDQW VROXELOLVp HQ PLOLHX PLFHOODLUH VHUD
VW°FKLRPpWULH GX FRPSOH[H IRUPp HW OD VWDELOLWpD
QDQRSDUWLFXOHYV GLVSHUVpHYV QRWDPPHQW OHV F R
FRUUHVSRQGDQWHYV VHURQW GLVFXWPpHYV

'DQV XQH VHFRQGH SDUWLH QRX¥XD$RQVOE pF\FLOND FOH] H [WAHU
VLOLFH HQ VXVSHQVLRQ FROORWGDOH 3DU OD VXLWH QRX
F\FODPH JUHIIp

BULQFLSH HW PLVH HQ °XYUH GH OJH[WUDFWLRQ GYLR
HQ VXVSHQVLRQ FROORWGDOH

IRUV GTXQH SUHPLqUH pWDSH OHV LRQV PpWDOOLTXHV L
FRPSOH[pV SDU OHV H[WUDFWDQWVY GDQV QRWUH FDV OD

FRYDOHQWH VXU QDQRSDUWLFXOHV GH VLOLFH GLVSHUVpH
$ILQ BEMDQWLILHU OHV LRQV H[WUDLWV QRXV DYRQV HQV.
SHUPLV GH VpSDUHU OHV QDQRSDUWLFXOHV GH OD VROXW
FRQWHQLU GHV LRQV QRQ H[WUDLWV RQW pWp DQDO\VpV S

S8OWUDILOWUDWLRQ IURQWDOH

/[ IXOWUDILOWUDWLRQ IURQWDOH )LJXUH ,9 D pWp PLVH
QDQRSDUWLFXOHYV GH VLOLFH TXL SHUPHWWHQW OD FDSWX



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

I1XQ GHV LQFRQYpQLHQWY PDMHXUV GH FH W\SH G{XOWUD
TXL SHXW rWUH G€ ] WURLV IDFWHXUV

OH EORFDJH GHV SRUHVY OHV SDUWLFXOHYVY GH WDLOO
UHWURXIYHY PIOTLQWpPpULHXU GH FHVY GHUQLHUYV

OfDGVRUSWLRQ OHV VROXWpV SHXYHQW VH IL[HU j O
GHV SRUHYV

OD FRXFKH JHO OHV PROpFXOHV SHXYHQW VIDFFXPX
IRUPH® XKQ®HDX
&HV WURLV IDFWHXDXPFRH G VXIOQM) W RKMAVW j GLUH XQH
IOX[ DX FRXUV GH OfXOWUDILOWUDWLRQ SRXYDQW DOOHU |

JLIXUH ,9 5HSUpVHQWDWLRQ VFKpPDWLTKWXEGHQO® R B/IWDW IWHORMH &
VLOLFH S\URJpQpH HQ VXVSHQVLRQ FROORWGDOH

/HV PHPEUDQHV XWLOLVpHV RQW pWp WUDLWpPHV DYDQW W
SRXU VIDVVXUHU GH OHXU HIILEDFLWp 8Q GpELW GH FRQW
SHQGDQW PLQ D DLQVL pWp GpWHUPLQp 1RXV DYRQV DL
PHVXUDQW UpJXOLqQUHPHQW OH GpELW j OfpWKDQRO &H
GQIXOWUDILOWUDWLRQ QJHVW SOXV HIIHFWLYH DSUQV HQYL!L
$I1LQ GHPLWHU OD IRUPDWLRQ GX © JKWHDX @ VXU OD PHPEU
FRQGLWLRQV RSpUDWRLUHY HQ VH PHWWDQW j XQH SUHVV]
ILOWUDQW TXH GX YROXPH PD[LPXP GH OD FHOOXOH GT



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

(HIHW 'RQQDQ

/THIITHW 'RQQDQ > @ HVW OD UpSDUWLWLRQ GfpTXLOLI
GIXQH PHPEUDQH HQ SUpPVHQFH GYXQH HVSqFH LRQLTXH
QDQRSDUWLFXOHV FROORWGDOHV FKDUJpHV &H SKpQR
POHFWURVWDWLTXHV TXL SHXYHQW H[LVWHU HQWUH OH F
PrPH FKDUJH TXH FH GHUQLHU SURYRTXDQW DLQVL OJH[SX
OH SBWPpPO HQ UpVXOWH XQH UpSDUWLWLRQ LQpJDOH GHV
PHPEUDQH SXLVTXH GXUDQW OfXOWUDILOWUDWLRQ QRXYV
DXJPHQWRQV OfHIIHW 'RQQDQ

'DQV OH FDV GIH[WUDFWLRQ HQ PLOLHX PLFHOODLUH > @
YDOHXUV QpJDWLYHV 'DQV FHV H[SPULHQFHV OD ILOWUDY
YROXPH LQLWLDO ILOWUp &HV YDOHXUV GH UHQGHPHQMW
POWDOOLTXH GDQV OH SHUPpPDW VXSpULHXUH j OD FRQFHC
EDVHOGH[SXOVLRQ GH 'RQQDQ

%LHQ TXH OHV QDQRSDUWLFXOHVY GH VLOLFH RUJDQR PRGI
PrPH FKDUJH TXH OHV FDWLRQV PpWDOOLTXHV OfHIIHW
OfH[WUDFWLRQ VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH

&RQGLWLRQV H[SPULPHQWDOHYV

/TH[WUDF WX RMQNGEHSDU OHV VLOLFHV 63 HW 63 RUJDG
3K +4 HW OH F\FODPH D pWp pWXGLpH G@ B WGHU RlUQHQMWWH €
GHX[ DSSURFKHV

j>/+ ®RQV WD Q@WHDHWDE® H

j >/ Y@ULDEO®@®FRWYV\OD QW H

4XHOOH TXH VRLW OYDSSURFKH HQYLVDJpH OHV VLOLFHV
OfHDX SDU VRQLFDWLRQ SRXU DERXWLU j XQH VXVSHQVLRC
/IHV VXVSHQVLRQV FRUUHVSRQGDQW OM@XIHW5 LU HIJUHQM D WIIDC
YROXPH ILQDO GH P/ RQW pWp SUpSDUpHV SDU PpODQJH
VLOLFH HWIG@IXQH VROXWLRQ GH FDWLRQV PpWDOOLTXHYV

/IH6 GHV VXVSHQVLRQV D pWp DMXVWp SDU DMRXW GTXQH V



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

7RXWHV OHV H[SPULHQFHVY RQW pWp UpDOLVpPHVY j WHPSpUD'

,QIOXHQFH GH OTpWDW GYLRQLVDWLRQ GH OD VXUIDF!

/ID FRPSOH[DWLRQ GYLRQV PpWDOOLTXHV VXU SKDVH VROI
VXUIDFH VROLGH FDU HOOH D OLHX GDQV XQ HQYLURQQH
FKLPLTXH GHV LRQV DX YRLVLQDJH GHV QDQRSDUWLFXOH
OfHIWUDFWLRQ GH FDWLRQV PpWDOOLTXHYVY SDU XQ H[WUDF
/[H OLHQ HQWUH OD IRQFWLRQ FRPSOH[DQWH HW OD VLO
FRQVLGpUHU TXH OD UpDFWLRQ GH FRPSOH[DWLRQ VY{RSqU
VRQW IRUWHPHQW DGVRUEpV GDQV OD FRXFKH GLIIXVH
YDULDWLRQ VXLYDQW OD WKpRULH GH *RX\ &KDSPDQ > @
$LQVL OD UHODWLRQ HQWUH O GBFHN O DL W)U G4/ LIRKDDI) @ pHD |
VROXWLROW =GRQQpH SDU OfpTXDWLRQ GH 3RLVVRQ %ROW]F
= L 3 S FV ([ s94 6 (TXDWLRQ
Refs HVW OH SRWHQW I HIH jOX0Q M X® L D\FVED IF At D WpIHH ( GHD O L R C
FRQVWDQWH4®W DRUDWGDDQWH GIW JDH BRI DWW Y HH W

/IHV pWXGHV SUpOLPLQDLUHV VXU OfpWDW GYLRQLVDWLRQ
3K +4 QRXV RQW DPHQpV j FRQVLGpUHU OfLQWHUYDOOF
FRPSOH[DWLRQ GHV FDWLRQV PpWDOOLTXHV SDU OHV VLO
F\FODPH JUHIIp QRXV DYRQV FKRLVL GH WUDYDLOOHU j S-
FRPSOH[DWLRQ

1RXV UDSSHORQV pJDOHPHQW TXH GDQV OHV JDPPHV GH S
GHX[ H{(WUDFWDQWYV SUpVHQWHQW WRXWHV XQ FDUDFWqU|
H[SPULPHQWDO VHUD GRQF GfpYDOXHU OfJLPSDEFW GH O
OfTH[WUDFWLRQ

3DUDPqQWUHY GH OfH[WUDFWLRQ VXU QDQRSDUWLFXO|

/IRUV GH OYH[WUDFWLRQ VXU QDQRSDUWLFXOHYV HQ VXVSHEH
FRXUV GXTXHO OH FDWLRQ PpWDOOLTXH j H[WUDLUH O
OTLOQWHUIDFH QDQRSDUWLFXOH+*VROXWLRQ

(TXLOLEUH ,9



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

/IH FRHIILFLHQW GH G L&WHWLVE XGW LIRL GXO QWWPOFDV FRPPH VX

#EDun
&e L0 (TXDWLRQ ,9

2Q QH SHXW SD¥;AQOFR®BIQV FH FDV LO HVW SOXV FRXUDQ
HQ PRO/MJFRHIILFLHQW GH GLVWULEXWLRQ VJH[SULPH DOR

é34 AL T
& L 20U H— (TXDWLRQ ,9
CEARS a

gy oH¥%, VRQW UHVSHFWLYHPHQW OHV QRPEUHV GH PROHYV

QDQRSDUWLFXOH+*+VROXWLRQ HW GDQV OD SKDVH DTXHXVH

%; HQ / NBBVW OH UDSSRUW GX YROXPH GH OD SKDVH DTXHXYV

/IH FRHIILFLHQW GH GLVWULEXWLRQ GpSHQG GH OfYDIILQLYV
SRUWp SDU OD VXUIDFH GH OD SKDVH VROLGH PDLV pJDOH
PDVVH GH VROLGH

/IHUHQGHPHQW GYH[WUDFWLRQ GTLRQV PpWDOOLTXHV V{H]

.- é34A ¥
4:" ; L—20U8 Hgyy (TXDWLRQ ,9
A% uRA%I U

/ID TXDQWLWp LQLWLIMHW FGHO @i WU VH QW H PEHIVXVY pGiH DIS 0N
XOWUDILOWUDWLRQ GH OD VXVSHQVLRQ FROORwWGDOH GH
UHQGHPHQW GTH[WUDFWLRQ

by, 2y

4:7 L

2 Hsrr (TXDWLRQ ,9
Y

$XVVL HQ WHQDQW FRPSWH GHV YROXPHV UHVSHFWLIV Gt

FROQFHQWUDWLRQ QRPEUH VDQV GLPHQVLRQ SHXW rWUH F
BLE p U (TXDWLRQ ,9

544 Tpox01p

/IH GHVFULSWHXU GH OYfH[WUDFWLRQ OH SOXV FRQFUHW QT
FHWWH YDULDEOH VHUD SULQFLSDOHPHQW XWLOLVpH GDQV



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

((IWUDFW&R HWHEHSDU OD 3K +4 JUHIIpH VXU VLOL
VXVSHQVLRQ FROORWGDOH

(TXLOLEUH GYH[WUDFWLRQ

&RPSWH WHQX GHV YDOHXUV GHV S.D GH OD 3K +4 JUHIIpH
v,, VHFWLRQ OfHVSqFH PDMRULWDLUH GH OfH[WUDFWD

* TXH QRXV DYRQV FKRLVL SRXU pWXGLHU OD FRPSOHI[D
6XU OD EDVH GfXQ FRPSOH[H OLJDQG PpWDO HW HQ FRC
SULQFLSDOHPHQW DFWLYH OfpTXLOLEUH GH FRPSOH[DWLI
OTLQWHUIDFH SHXW VYpFULUH

(TXLOLEUH ,9
/ID FRQVWDQWH DSSDUHQWH GffpTXLOLEUH GH IRUPDWLRQ C

cA A ygA° ?

"oal T e

'DQV FHWWH UHODWLRQ OD FRQFHQWUDWLRQ GHV GLIIpUF
OD VXVSHQVLRQ PDOJUp OH IDLW TXH OD IRQFWLRQ H[WUD
OTLQWHUIDFH VROLGH OLTXLGH &HWWH FRQVWDQWH FRQC
VXUIDFH GHV VLOLFHV HVW XQLTXH HW FRQVWDQW ORUV C

YDULHU VXLYDQW Of(TXDWLRQ ,9

(TXDWLRQ ,9

6XU OD EDVH GfXQ FRPSOH[H OLJDQG PpWDO OTMpTXLOLE

(TXLOLEUH ,9
'DQV FHV FRQGLWLRQV OD FRQVWDQWH DSSDUHQWH GH IR

-gél_w? (TXDWLRQ ,9

OHVXUHV GfH[WUDFWLRQ
6LOLFHY QRQ PRGLILpHV

$YDQW GIpWXGLHXOHW]IEMDAWQR Q3&H+4 JUHIIpH VXU OHV \
63 LO D pWp LPSRUWDQW GH VIDVVXUHU TXH OD FRPS
SHUWSDEpP OD SUpVHQFH GHV VLODQROV UpVLGXHOV DSUq



&KDSLWUH ,9

$SSOLFDWLRQ GHV VXVSHQVLRQV HROORW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

OYDIILQLWpP GHV VLOLFHV QRQ PRGLILPHV YLV j YLV GH FHV
GH PpWDO H[WUDLWH HQ IRQFWLRQ GX S+

/IHV VLOLFHV RQW pWp PLVHV HQ VXVSHQVLRQ GDQV XC(
FRQFHQWUDWLRQ LQLWLDOH FRQQXH $SUQqV XQ WHPSV GH
SRXU &KW 1IOHV VXVSHQVLRQV RQW pWp ILOWUpHV OD F
PHVXUpH HW OH UHQGHPHQW GTH[WUDFWLRQ FDOFXOp GYD!:
/JHV UpVXOWDWYV H[SpPULPHQWDX[ 5 & X SHW UGHSDW LOHY O
VLOLFHV QRQ PRGLILpHY VRQW UHSUpPVHQWpPV )LIXUH ,9

JLIXUH ,9 ((WUDFOLRYLGH &XDU OHV VLOLFHV 63 HW 63 QRQ
VXVSHQVLRQ FROORWGDOHHQ RQFWLREB GXj S+ J /

X 63 ]

J

r 63 J bPPpWDO®0 FRQWUH LRQ DFpWDW



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

/IHV UHQGHPHQWYV GY{H[WUDFWLRQ REWHQXV GDQV OfLQWHL
PHVXUHY PRQWUHQW &XHH®1E8RWDIWVRQYLGHFHY QRQ PRG
VLIQLILFDWLYH GDQV OfLQWHUYDOOH DX S+ UHWHQX SRXU

'DQV OH FDV GX FXLYUH OHV UHQGHPHQWY FRPPHQFHQW j
HQ pYLGHQFH OfHIIHW 'RQQDQ G€ j OD QDWXUH FDWLRQLTX
DXGHOj GH FH S+ 1RXV DYRQV FRQVWDWp TXH OD TXDQWLW
i S+ 1RXV REWHQRQV OHV PrPHIVERXWFBRWHDUBNX®N &X:
SUQV HQ FRQVLGPUDQW XQH FRQFHQWUDWLRQ GLIIpUHQWH
/TDXJPHQWDWLRQ GX UHQGHPHQW DYHF OH S+ HVW EHDX
QFNHO &H GHUQLHU UHVWH OLPLWp DX PD[LPXP j i S+

/HV UpVXOWDWYVY VRQW FRQFRUGDQWY DYHF OHV SURSULDp\
QRXV DYRQV pWXGLpHV GDQV OH FKDSLWUH SUpFpGHQW /R
HVW QHXWUH QKH [WW DEWQIRQY VG HSDV HITHFWLYH 3RXU GH
LQIPULHXUHV | FHV VLOLFHV VRQW FDWLRQLTXHV
GHYLHQQHQW DQLRQLTXHV HW SHXYHQW GDQV FH FDV
JURXSHPHQWY VLODQRODWH GH VXUIDFH

6LOLFHV PRGLILpHV

JTH[WUDF&KX RIQVGEHSDU OD 3K +4 JUHIIpH VXU OHV VLOLFH\
PWXGLpH SRXU GLIIpUHQAMR U\D SSRWMYXY/ H® QH IDLRDWQW Y
REWHQXV SDU OD VH®OH YDULDWLRQ GH >0

$SWq GHVY WHPSV GH PpODQJH G#K HMWW 1U HR/ISXEMAL YSFPXHD W
VXVSHQVLRQV SUpSDUpHV RQW pWp ILOWUpPHVY HW OH UHC
PHVXUp OD FRQFHQWUDWLRQ UpVLGXHOOH HQ PpWDO GDQV
/IHV FRXUEHV H[SPULPHQWO®@HV>5+BRQVWB@IAHUDWWDEOH VRCQ
UHJURXSpHV )LIJXUH ,9 YBEWLBHO® RHRQ\BWUP@WH )LIXUHV ,9
FRQWUH LRQ DFpWDWH D pWp FRQVLGpUp GDQV OH SUHPLH
HW FKORUXUH GDQV OH VHFRQG FDV )LJXUHV ,9 HW



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 (IWUDBWUR@HGH/LDLFHY 63 HW 63 IRQFWLRQQDOL
VXVSHQVLRQ FROPRQ\G\DDIHVEMMH@DEOH D 63 3K +4 0>/+@
E 63 3K +4 >/+@ 0 S+ « FRQWUH LRQ DFpWDWHF



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

YLIXUH ,9 ([WUDFIDULRQH3HVEXOLFHY 63 HW 63 IRQFWLRQQDOL\
VXVSHQVLRQ FROVRWOTHKHIARGBWDQWH D 63 3K +4 E 63 '-
v FRQWUH LRQ DFRO@WDUWHH LRQ FKPRXXEH WKpRULTXH UHSUpVHQWI
GIWUDFWLRQ PD[LPDOH SRXU XQ FRP®OH[H®LE*QG PpWDO >&



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 ([WUDBWURMHEHV/LDLFHY 63 HW 63 IRQFWLRQQDOLV
VXVSHQVLRQ FROVRWCIEIHOFRGE@VDQWH D 63 3K +4 E 63 :
v FRQWUH LRQ BREWIWHLRQ FRORUXOUHS»1L

/IHV FRXUEHV HQ WUDLW SOHLQ VRQW OHV PHLOOHXUV D
GpPDUFKH GpWDLOOpPH GDQV OD VHFWLRQ

'DQV OHV WUDYDX[ GH 8LEHO HW +DUULV > @ LO HVW PR
FRUUHVSRQG XQH YDOHXU GH SRWHQWLHO GH VXUIDFH
GpWHUPLQHU OD FRQVWDQWH GH IRUPDWLRQ GX FRPSOHI[H



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

'DQV QRWUH FDV OYDMXVWHPHQW WKpRULTXH VXU OHV FR
>/+@0@ SHUPHWWDQW GIDFFpGHU j OD FRQVWDQWH DSSD

(TXDWLRQ ,9 QTHVW GRQF SDV SRVVLEOH SXLVTXTXQ
FKDTXH YDOHIX & JGINWWOSRXUTXRL QRXV QIDYRQV FDOFXOp
GHV UpVXOWDWVDES@RRW V0D QW H

/HV UpVXOWDWYV DWWHVWHQW GHV ERQQHV SURSULpWpV
VXVSHQVLRQ FROORWGDOH &HV GLIIpUHQWHY GpWHUPLQLE
VLOLFHV PRGLILpHV j IL[HU GHV FDWLRQV PpWDOOLTXHV j
PLFURPRODLUH 2Q SHXW FRQVWDWHU TXH GHV UHQGHPHQ
rWUH DWWHLQWY GDQV OH FDV GX FXLYUH SRXU XQH VROX\
UHQGHPHQW DWWHLQW HQYLURQ GDQV OH FDV GX QLFN
(Q XWROQW XQH R[LQH JUHIIpH VXU YHUUH j SRURVLWpP FRQ\
EDWFK 6XJWZBPOD@ DYDLHQW GpMj pWDEOL TXH OfJH[WUDI
QpFHVVLWDLW XQ S+ SOXV pOHYp TXH FHOOH GX FXLYUH

/ID FRPSDUDLVRQ GHV YDOHXUV GHV UHQGHPHQWY GYH[WUD
RX FKORUXUH QH IDLW SDV DSSDUDVWUH GH GLIIpUHQFH \
PHVXUH SRXU OH FXLYUH &HWWH FRPSDUDLVRQ IDLWH SR
WHQGDQFH SXLVTXH OfHIIHW VHPEOHUDLW LQYHUVH VXU 6:

4XHO TXH VRLW OH OLJDQG OD YLWHVVH GH FRPSOH[DWLR
GITXQH PROpFXOH GYHDX GH OD VSKgUH GH VYIRW®WY B WDX\FLRRXE
PRLQV UDSLGH TXH FW@OARGK DEBYRQYV GRQF VXVSHFWp XQ W
FRXUW ODLVVp SRXUVAXD IQHNVNWMIRAL BSXKV1JUHIITpHY HQ VXVSH(
QRV H[SPpULHQFHV GfXOWUDILOWUDWLRQ H[WUDFWLRQ &HS
SDV DPpOLRUp OTHRAFAH O TRQOGNVWUH OH 7DEOHDX ,9



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

7TDEOHDX ,9 + 9DOHXUV GHV UHQGHEPH Q@QWY CIOIWUHIVFOBLRHWBHIL
SDU OD 3K +4YDUk@E O MAFRQ¥*WIDQWH DSUqV HW KHXUHV GH
&RQWUH LRQ D@pWDWH S1L :

5
KHsPpO KHzPpO

6LOLFL >/+@ 1@

63 3K +]

63 3K +]

3RXU XQ PrPH UDSGRUWHVY¥/A@DQWLWpPpV H[WUDLWHV DX EF
SUDWLTXHPHQW pJDOHV j FHOOHVY REWHQXHV DSUqV KHXL
GH1L UpVXOWHUDLW GRQF ELHQ GYXQH IDLEOH DIIL®HWpP GH
S+

&HV HVVDLV SHUPHWWHQW WRXW GH PrPH GH PRQWUHU T
VXUIDFH GHV VLOLFHV DX ERXW GH KHXUHVY DSUqV FRPSO

'PWHUPLQDWLRQ GHVY FRQVWDQWHY GIH[WUDFWLRQ

IDWXUH GX FRPSOH[H IRUPpP

(Q WUDoDQW OD FRXUEH WKpRULTXH UHSUpVHQWDQW OH

FRPSOH[H 3K +4 &X ,, JLIXUH ,9 QRXV SRXYRQV UH
H[SPULPHQWDX[ G&X [WR@WWDRSP WGBH XUV DX[ UHQGHPHQWYV
/ID VW°FKLRPpWULH PWDQW GRQF H[FOXH OD VW°FK
3K +4 &X ,, HVW OD SOXV SUREDEOH

/TPTXLOLEUH GH F&P $IOVH[DONERQVAMD QWH TXL HQ GpFRXOH !
GH IDoORQ VLPSOH VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOC

ID VW°FKLRPpWULH GX FRPSOH[H 3K +4 1L ,, HVW GpWHUP|
OYBJH GHV FRXUEHV GYBHYPWOJID FIXKLRAL J&HH 1 pH



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

/IHV UHQGHPHQWY GIH[WHWFWMWORWBHVODROQNPEQW LQGpPSHC
FRQVLGpUp QRXV QTDYRQV SDV pFULW GH IDoRQ IRUPHOOH

&RQFHQWUDWLRQ GHV FDWLRQV PpWDOOLTXHV j O

/ID UpDFWLRQ GH FRPSOH[DWLRQ D\DQW OLHX j OfLQWHUID
GHV VLOLFHV RUJDQR PRGLILpHVY SDU OD 3K +4 HVW XQ SD
GHVY FDWLRQV PpWDOOLTXHV 'H SOXV LFL OH FRPSOHI[H I
FKDQJHU OD FKDUJH GH VXUIDFH GHV VLOLFHV 1RXV DYRC
HIWUDFWLBQUGEBHWXVLOLFHYV 63 HW 63 JUHIIpHV

/ID )LIXUH ,9 SUpVHQWH OHV GRQQpPHYV I 5 REWHQXHV

JLIXUH ,93RWHQW IDI=KOFIRWWDYV GH Oﬂ&JI){VSSlDIDJFw-IL‘RQ’LG}LFHV 63 HW 63
SDU OD 3K +4 v 63 " BIAS +4 3K +8+ > @X —0
FRQW LRQ DFpWDWH

$XFXQH YDULDWLRQ VLJQLILFDWLYH GX SRWHQW&XO [rwD

SDU OHV VLOLEFHV PRGLILpHVY PrPH SRXU GH IDLEOHV YDC
FRQVWDQW HW SRVLWLI SURFKH GH P9 3DU DLOOHXUYV

DYDQW H[WUDFWLRQ

9LVLEOHPHQW OD VXUIDFH GHV VLOLFHV VXELW SHX GH Y
UpSXOVLRQ GHV LRQV FXLYUH SDU OD VXUIDFH FKDUJpH QF
OH UHQGHPHQW GYH[WUDFWLRQ



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

1RXV QIDYRQV SDV WHQWp GH FRUULJHU OHV FRQFHQWUD
VROXWLRQ /HV FRQVWDQWHY FDOFXOpHV VRQW GRQF GF
DXWRXU GH P9 GH SRWHQWLHO JrwD

/HSRWHQWLHO GH VXUIDFH QfpWDQW SDV SHUWXUEp SDI
VXVSHQVLRQV GH VLOLFH D pWp MAWRXGLPHNRDY PHPAKHIQF B ¢
K\GURG\QDRLENWY FKDSHOHWY GHV VLOLFHV 63 HW 63 PI
HIWUDFWLRQ GH &X

/W YDOHXUV H[SpULBHQWRIMHVBSSRUWpPHYV J)LIXUH ,9

YLIXUH ,9 (YROXWLRQ GX UDWR G HKYGURPEFQDPEIXHHY 63  JUHIIp
3K +4 DX FRXUV GB BIH[WUOFWLRK +4 63 3K +4
S+ « @&X —0 FRQWUH LRQ DFpWDWH

/IH UD\RQ K\GURG\QDPLTXH GHV FKDSHOHWYV GH VLOLFH QI
PHVXUH TXH OD TXDWUWpWGHD&IPHQWH /D FRPSOH[DYV
QDQRSDUWLFXOHYV GLVSHUVpPpHYV QTLQGXLW GRQF SDV GYHI[S

&RQVWDQWHYV GIH[WWDEFNSDRQOGH 3KX+4 JUHIIpH

/HV FRQVWDQWH\& G FHHYWEHR BWLRWQPGHPWHUPLQpPHYV HQ OLVVI
| >/+@0@ GHV )LIXUHV ,9 HW

(Q FRQVLGPUDQW OHV FRQFHQWUDWLRQV GHV HVSqFHV UD
FRQVHUYDWLRQ GH OD P® W LG1LH) WOHDU MDFOHH RD OG- OpH VXU C
SKDVH DTXHXVH

>/ >?2L 4 3 FH 673 (TXDWLRQ ,9



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

>*L>/?E=*? (TXDWLRQ ,9
> > g?aA (TXDWLRQ ,9
RQ REWLHQW OD UHODWLRQ VXLYDQWH

g2l TPF kgs2*3ES Y EFTD2/ CPE-g2* 2 2L r (TXDWLRQ ,9

/IH PHLOOHXU DMXVWHPHQW GHV FRXUEHV )LIJXUHV ,9 H
GIHIWUDFWLRQ&XHMBHEWXYWHWICOHFH HQ VXVSHQVLRQ FROC(
GHV FDWLRQV PpWDOOLTXHV GHX[ FRQWUH LRQV RQW pWp

3RXU DMXVWHU OHV FRXUEHV GIfH[WUDFWLRQ RQ FDOFXOH
WRXV OHV SRLQWYV GH OD FRXUEH OD YDOHXU REWHQXH H
SURFPGXUH LWpUDWLYH TXL SHUPHW GYDERXWLU DX PHLOO
/HV YDOHXUV GHV FRQVWDQWHYsREMWNMRRWY FRG VOB pH\ G
7DEOHDX ,9

7DEOHDX ,9 +* &RQVWDQWHV G BpX KMO GES/BIUGE B [ V8 K DHWILLRHY | G V X |
VLOLFH 63 HW 63 HQ VXVSHQVLRQ FROORWGDOH

FRPSOK PpWDO S
$F2 113 13
& X
& O . “
&RPSOH
$F2 " "
&O 13 13
1L
$F2
&RPSOH
& O

3RXU OfLR® DILVVDJIJH GHV FRXUEHV )LJXUH ,9 HQ SRVWX
PWp SRVVLEOH &HSHQGReMW,rI/ORIYW $SHODWEYHPHQW PRLC
FRPSOH[H TXH SRXU XQ FRPSOHI[H 1RXV DYRQV GR
FRPPH OD SOXV SUREDEOH VXU VLOLFH HQ VXVSHQVLRQ ER



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

4 XHOOHVH@YX® D/ MDLOOH GH OD VLOLFH HW OD QDWXUH GX
GIH[WUDEWLRROWHSOXV JUDQGHYV &H\WH GHHO@HW KBH FRQILUP
VLOLFHV JUHIIpHVY SDU OD 3K +4 IRUPHQW T&XHY Y¥YHRFP SO H[HV

IRILTXHPHQW OHV GRQQpPHV H[SPULPHQWDOHV pWDQW WU
GIH[WUDFWLRQ LQGLTXHQW TXJLO QYH[LVWH SDV GH GLIIp
FRQVLGpUpPV /D QDWXUH GX FRQWUH LRQ QYD GRQF SDV
POPWDOOLTXHYV

/ID FRPSDUDLVRQ GHVY FRQVWDQWHY GTH[WUDFWLRQ GH FXI
DSSDUDVWUH XQ FRPSRUWHPHQW GLVWLQFW HQWUH OHV V
I1RXV FRQVWDWRQV TXH OHV FRQVWDQWHYV GYpTXHOLEUH

63 /IHV FRQVWDQWHYVY GTH[WUDFWLRQ GH QLFNHO pWDQW
XQH WHQGDQFH 1RXV SRXYRQV WRXW GH PrPH DIILUPHU
OfHI WUDFWLRQ GHV FDWLRQV PpWDOOLTXHYV

/D VHXOH YDOHXU GH FRQVWDQWH GH FRPSOH[DWLRQ UHSF
OD 3K +4 JUHIIpH VXU VLOLFH HVW FHOOH GX FXLYUH >
REWHQXH SDU VSHFWURVFRSLH 5DPDQ OD SKDVH VROLG
VXVSHQVLRQ FROORWGDOH /D YDOHXU .f HVW UDPHQpPH |
3RLVVRQ %ROW]PDQQ (TXDWLRQ ,9 VXU OfLRQ EXLYUH $
FDV FHWWH FRUUHFWLRQ UHSUpPVHQWH XQ IDFWHXU |
RQW pFULW OD UpDFWLRQ PHWWDQW HQ MHX OH OLJDQG VF

(TXLOLEUH ,9
HW VD FRQVWDQWH j XQ SRWHQWLHO

(EV‘I%UQS
s v (TXDWLRQ ,9
RQ YRLW TXH
L1 2el (TXDWLRQ ,9

UAO
/IHV YDOHXUV GH .f TXH OYRQ SHXW FDOFXOHU DYHF QRYV
VXLYDQW



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

7TDEOHDX ,9 + 7TDEOHDX FRPSDUDWLI GH OD FRQVWDQWH .f FDOI
GpWHWPPALY XU JHO GH VLOLFH

63 3K +4 63 3K +4 *HGH VI2OL

1RXV QYDYRQV FRQVHUYp TXH OHV YDOHXUV HQ SUpVHQFI
PLOLHX j 0 TXH 8LEHO HW +DUULV RQW HIIHFWXp OHXU\
'"HX[ FRQVWDQWHY QH SHXYHQW rWIWHV GLOVXAR BIOpHWH GIDHD \B . €
VXBWQA GH VLOLFH HW OD FRQVWDQWH . fHFIO BRG VHI X D/Q
TXH FHOOH GY8LEHO HW +DUULV

6DQV GRXWH FHOD VLJQLILH TXH OHV FRQVWDQWHYV GH
SUpGRPLQDRGW WUqV SURFKHV SRXU OHV GHX[ VI\VWgPHYV

(WXGH GH VpOHFWLYLWp

/ID VPOHFWLUML@WHV&XLOLFHYV PRGLILpHVY D pWp WHVWpH DY
ITH[WUDFWLRQ GH FHV GHX[ FDWLRQV D pWa®>RMVDXNHFH SR X
>&XAFRQVWDQWH HW pJDOH j >/+@

/IHV VXVSHQVLRQV REWHQXHV RQW pWp ILOWUpPHYV DSUQV XCQ
GHV H[SPULHQFHV VRQW UDVVHPEOpPV )LIXUH ,9

(Q VH SODoDO&Y@ >/+Ha& HQ DXJPHQWDQW D@ SKXUHM[F pRSHINUX
>&X@ OH FXLYUH H[WUDLW GLPLQXH HQ IDYHXU GX QLFNH
GpSODFHU OHV pTXLO L8EU HW GHHHUW YU DKM ROH BHMQW &HFL |
OYRUGUH GH JUDQGHXU GH OD FRQVWDQWH GH VWDELOLWp
JUDQG SRXU HPSIFKHU OH GpSODFHPHQW GH OfpTXLOLEUH



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 ([WUD W RBOSE®BE X3K +4 JUHIIpH VXU VLOLFH 63 (
VPOHFWL&XWp 1LF &X 1L S+ . @&X+@ —0
FRQWUH LRQ DFpWDWH

$ WLWUH LQGLFDWLI QRXV DYRQV UHSUpVHQWp )LIXUH ,9
FXLHWH GX QLFNHO UHVSHFWLYHPHQW REWHQXHV VXU OD
,9 SRXU OD VLOLFH 63 HQ PLOLHX DFpWDWH /HV FRQ
HIWUDLW VRQW DVVH] SURFKHV GH@CRXF R XU EH W K [DROUHXTU
H[SPULPHQWDOHV VRQW FRPSDUDEOHV DX[ YDOHXUV WKpl
UDSSRUW DXJPHQWH /HV FRQVWDQWHV XWLOLVpHV SRXU
GpWHUPLQpPHV SRXU XQH FRQFHQWUDWLRQ HQ PpWDO FRQ
VIH[SOLTXH SDU OH IDLW T®H IRDOE Q/H DIVD T QR DR/DJT X HL FF
LRQ PpWDOOLTXH FRUUHVSRQG XQH YDOHXU GH FRQVWDQW

'‘DQV OHV FRQGLWLRQV XWEXLHMpPWHGFERXS HFWILWHDHQWR Q H
SUpVHQW PDMRULWDLUHPHQW HQ GpIDXW SDU UDSSRUW |
VPOHFWLYLWp SHUPHW GfYfpYDOXHU OD TXDQWLWp GH VLW
PpWDOOLTXHV (Q HIIHW OfYH[FgV GH PpWDO SHUPHW GH
PDWpULDX SXLVTXH TXH OD FRQFHQWUDWLRQ WRWDOH GH
LQLWLDOH GX OLJDQG GHV VLWHY VRQW GRQF DFFHV\
PDLV LO IDXW XQ H[FgV GH PpWDO SRXU OHV UHQGUH WRXYV



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

6WDELOLWp GHV FRPSOH[HV IRUPpV VXU VLOLFH HQ V.

6WDELOLWp FKLPLTXH GH OD 3K +4 JUHIIpH VXU V1

%LHQ TXH OD VWDELOLWpP FROORWGDOH GHV VLOLFHV IRQF
PPWDOOLTXHV VRLW FRQVHUYpH YRLU VHFWLRQ FHC
FKLPLTXH GHV FRPSOH[HV IRUPpV VXU VLOLFH HQ VXVSHQ\
VH GpJUDGHQW SDV HQ VROXWLRQ QRXV DYRQV DQDO\Vp
UpVXOWDQW GH OfJXOWUDILOWUDWLRQ GHV VXVSHQVLRQV
SHUPHWWDQW &Y HWIGBFWLRQ GH

/IHV VSHFWUHV REWHQXV DYDQW HW DSUQqV XOWUDILOWUDW

JLIXUH ,9 BYHHWUBUH GHV VXVSHQVLRQV GHV VLOLFHV 63 HW |
HIWUD\DQW &HV ILOWUDWY FRUUHVSRQGDQWY D 63 3K +4
> & X@ —0 S+ “ FROQWUH LRQ DFpWDWH



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 6SHFEWUHV 89 YLVLEOH GHV VXVSHQVLRQV GHV VLOLFF
H[WUDAD®W GHV ILOWUDWY FRUUHVSRQGDQWY D 63 3K +4
>1l@ —0 S+ « FRQWUH LRQ DFpWDWH

IDEFERPSDUDLVRQ GHV UpVXOWDWY DYDQW HW DSUgV XOWUD
HW GH OLJDQG GDQV OHV ILOWUDWY /fDQDO\VH GHV ILOW
JUHIIDJH HIIHFWLI HW GXUDEOH GH OD 3K +4 VXU 63 HW ¢
1RXV WHQRQV j SUPFLVHU TXH OHV GRQQpPHYV SUpPVHQWpPHYV
OLJDQG PpWDO pWXGLpV ORHW G HH QIR UDX VIDIER @ DOMHE& X T C
ILOWUDWY REWHQXV SRXU OHV DXWUHV UDSSRUWY OLJDQG
PQQHOW PrPH FRQFOXVLRQ



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

6WDELOLWp FKLPLTXH GHV QDQRSDUWLFXOHV GH V
6LOLFHYVY QRQ PRGLILpHV

%LHQ TXH OHV QDQRSDUWLFXOHV GH VLOLFH VRLHQW OLpt
TXYXQH TXDQWLWp GH VLOLFLXP SXLVVH rWUH OLEpUpH H
VWDELOLWpP GHV VLOLFHV S\URJpQpPHY HQ VXVSHQVLRQ FR(
S+ OH VLOLFLXP SUpPVHQW GDQV OHV ILOWUDWY REWHQXV |
63 HW 63 QRQ PRGLILpHV

/ID FRQFHQWUDWLRQ L®E WD CFHH GBOHH V@& BEEY LPOHRY XU @KV DISW g \
XOWUDILOWUDWLRQ GH OD VXVSHQVLRQ FROORWGDOH GH

VLOLFLXP HQ VROXWLRQ FRPPH VXLW

" 5Eak srr:—tﬁ“ (TXDWLRQ

/IHV UpVXOWDWY GHV PHVXUHYV VRQW UHSUpVHQWpPV )LIXUH

YLIXUH ,9 (YROXWLRQ GH OD TXDQWLWp GH VLOLFLXP UHODUJXp
QRQ PRGLILpPHV " v6%3 FRQFHQWUDWLRQ VLOLFH J/

(QWUH S+ HW OHV VLOLFHV 63 HW 63 OLEqQUHQW X
VROXWLRQ &HWWH TXDQWLWpP LQIPULHXUH | FRPPHQF]
QRWDPPHQW GDWMOFHF®3 GH OD

7RXWHIRLY OHV YDOHXUV LQGLTXHQW TXH OD OLEpUDWLR
GH S+ pWXGLp $ S+ OH VLOLFLXP HVW UHODUJXp j H
UHVSHEWLYHPHQW &HWWH GLIIpUHQFH HVW SRWHQWLHOC
VLOLFH /D GLVVROXWLRQ GH OD VLOLFH SURYRTXpH SDI



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

IDYRULVpH GDOQWLOHFADWY3GH TXL pWDQW GHX[ IRLV SOXV S
VHUDLW SOXV VHQVLEOH DX[ DWWDTXHV EDVLTXHV HW j OD
TRXWH OLEpUDWLRQ GH VLOLFLXP HQ VROXWLRQ WUDGXLV
SUpVHQWH GRQF XQH VWDELOLWpP FKLPLTXH HQ VROXWLRC
'‘DQV WRXV OHV FDV OHV TXDQWLWpPV SHUGXHYVY DX WUDYHL
FDXVH OD IDLVDELOLWp GI1XQ SURFpGp PHWWDQW HQ MHX C

6LOLFHYVY IRQFWLRQQDOLVpHYV

/D VWDELOLWpP FKLPLTXH GHV VLOLFHV IRQFWLRQQDOLVp
PPWDOOLTXHV DILQ GH UHQGUH FRPSWH GY{XQH GpJUDGDW
TXDQWLWpP GH VLOLFLXP OLEpUp HQ VROXVEDREWIGM p PHV.
SDU OHV VLOLFHV 63 HW 63 JUHIIpHV SDU OD 3K +4

UpDOLVpPHV SRXU XQH FRQFHQWUDWLRQ FURLVVDQWH HQ V
HQ LRQ PpWDOOLTXH &JHVW SRXUTXRL QRXV DYRQV FKRLV
GH VLOLFLXP UHODUJXp HQ VROXWLRQ HQ IRQFWLRQ GH OD

ID TXDQWLWp GH VLOLFLXP UHODUJXp HQ VROXWLRQ HVW &
&HWWH GpSHQGDQFH VH YpULILH TXHOOHV TXH VRLHQW OI
VLOLFHV /D FRPSDUDLVRQ GHV UpVXOWDWY QH SHUPHW S
GHV PDWpULDX[ OLpH j OHXU WDLOOH HQ UDLVRQ GT1XQ UHC

&HWWH SURSRUWLRQQDOLWpP PRQWUH TXH OH SRXUFHQWD
FRQVWDQW HW GpSHQG XQLTXHPHQW GH OD TXDQWLWp
H[SILPHQWDOHV /D SHUWH GH VLOLFLXP HVW LQIpULHXUH
OpJQUHPHQW VXSpPULHXUH j FHOOH REVHUYpH GDQV OH ED\
OD GURLWH HQ SRLQWLOOp REWHQXH VXU OD EDVH GX SRX



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 (YROXWLRQ GH OD TXDQWLWpPp GH VLOLFLXP OLEpUp HC

D HWLGH HQ IRQFWLRQ GH OD TXDQWLWp LQLWLDOH GH VLOL

63 3K +4 FRXUEH REWHQXH SRXU OHV VLOLFHVY QRQ PRGLIL
JLIXUH ,9 @>&%0 >x@L —0 S+ “

/fIDQDO\WVH GH ILOWUDWY QfD\DQW SDV UpYpOp OD SUpPVHQF
QH SHXW SURYHQLU TXH GH OD GLVVROXWLRQ GHV QDQRS
PrPH FRQVLGpPUHU TXH FHWWH SHUWH GH VLOLFLXP HQ V
DFFHSWDEOH SRXU OfH[WUDFWLRQ GH FDWLRQV PpWDOOLT
/D VWDELOLWpPp GX JUHIIDJH OD IDLEOH SHUWH GH VLOLF
OfXOWUDILOWUDWLRQ HW OD VWDELOLWp FROORWGDOH
GIXWLOLVDWLRQ GH FHV VLOLFHV



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

((WUDFW&RGIWHEHSDU OD 3K +4 VROXELOLVpH HQ PLOL

$ WLWUH GH FRPSDUDLVRQ OHV GRQQpPHV VXU OD 3K +4
FRQVLVWH HUORPDRXEUDEWDQW VXEVWDQFH K\GURSKREH G
OfDJUpJDWLRQ GX VXUIDEFWDQW D pWp pWXGLpH /HV SDU
OTpQDRULRQ GILRQV PpWDOOLTXHV QRUPDOHPHQW WURS S
GIXOWUDILOWUDWLRQ

JLIXUH ,9 5HSUpVHQWDWLRQ VFKpPDWLTXH GH OJH[WUI

/THIWUDFWLRQ &L HWIGBIDY GB 3K +4 D GRQF pWp pYDOXp
PpWp VROXELOLVpH GDQV GHV PLFHOOHV QHXWUHV SRXU PL

OHV PROpFXOHV GH VXUIDFWDQW LFL OH 7ULWRQ ; HW
/IHV UHQGHPHQWYV GYfH[WUDFWLRQ RQW pWp GP@BBRUQpPV
OHVTXHOMVWO PDLQWHQXH FRQVWDQWH HW pJDOH | —0 /

XQ WHPSV GH PpODQJH GH HW VIUHYXSE KR\ VYFHAPXD & X
/IHV UpVXOWDWY GHV H[SPpULHQFHVY VRQW UHJURXSpV )LJIXU|



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 ((WUDFWLRYLGH &XDU OD 3K +4 VROXELOLVpH GDQV C
TULWRQ ; FRXUEH WKpRULTXH UHSUpVHQWDQW OD OLPLWH GYH[W
OLIJDQG PpWDOGRXUEH WKpRULTXH UHSUpVHQWDQW OD OLPLWH G
FRBOH[H OLJDQG P@VDO—0 >@X —0 >7,; @ 0
S+ “ FRQWUH LRQ DFpWDWH

/HV PHVXUHV WpPRLJQHQW GH OTHIILFDFLWp GH OD PpWKR
GHV QLYHDX[ GH FRQFHQWUDWLRQ GH OfRUGUH GH OD GL]EL
/ID TXDQWLWH[WHDEXN H[FqGH >&XBRXU/HM @pVXOWDWYV VR
VDWLVIDLVDQWY GBRXUOBHMNHGYXOHLUHQGHPHQW GYIH[WUD
SRXU OH PrPH UDSSRUW OLJDQG PpWDO



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

/HV GURLWHY WKpPpRULTXHV UHSUpVHQWDQW OD OLPLWH GT
D\DQW XQH FRQVWDQWH GH VWDELOLWpP LQILQLH SHUI
FRPSKDHIQ PLOLHX PLFHOODLUH (Q HIIHVEX OHRQ WHDXGSHRH G W
DX[ UHQGHPHQWY WKpRULTXHV pWDEOLV SRXU XQ FEFRPS
UHSUpVHQWDQW OD OLPLWH GYH[WUDFWLRQ PD[LPDOH
H[SPULPHQWDX[ LQGLTXHQW TXH OH FRPSOH[H GH VW°FKLF
VROXWLRQ PLFHOODLUH FRPPH FHOD D pWp OH FDV VXU QD
ITMXVWHPHQW GH OD FRXUEXUGIB [RDMF\GIRQHGHW  FKLRPp)
OD IRUPDWLRQ GX FRPSOH[H FRUUHVSRQGDQW HQ PLOLHX |
'DQV OH FDVEGKMQITXH OHV UHQGHPHQWY GIH[WUDFWLRQ V
GIH[WUDFWLRQ PD[LPDOH SRXU OH FRPSOHI[H OTDMXV\
VW°FKLRPpWULH QYD SDV pWp SRVVLEOH

4XHOOH TXH VRLW OD QDWXUH GX FDWLRQ PpWDOOLTXH C
GIXQ FRPSOHI[H TXL QYHVW GRQF SDV SURSUH DX JUHIIL
VH MXVWLILHU SDU OH IDLW TXH OHV PLFHOOHV RX OHV
WRMGHX[ GHV PLOLHX[ PLFURKpWpPURJgQHYV

/TpTXLOLEUH GYH[WUDFWLRQ (TXLOLEUH ,9 HW OD FRQ
SHXYHQW rWUH DSSOLTXpV HQ VROXWLRQ PLFHOODLUH
PpWDOOLTXH j OLHX j OTLQWHUIDFH PLFHOOH VROXWLRQ

I NfDMXVWHPHQW GHV FRXUEHV )LJXUH ,9 VXU OD EDVH C
UDSSRUWDQW OHV FRQFHQWUDWLRQV GHV GLIIpUHQWHYV H*
GBpWHUPLQHU OHV FRQVW HOWGEN CGLBHK[DWUID P WHHRQO® H WBHX
/I[HV YDOHXUV GHV FRQVWDQWHV REWHZRY RFQV PUIDE R U WR
7TDEOHDX ,9

7TDEOHDX ,9 = &RQVWDQWHYV G BpX XMO GEHEBIUGH B [ V8 K DHHWM.RXGHO L V¢
VROXWLRQ PLFHOODLUH

.HT| $¢

& X
1L




&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

/HV FRQVWDQWHV G {H[WX DFWIEHS DRUL FO-D0 BKL UH \GRDQW VXSp
FHOOHV REVHUYpPHV VXU QDQRSDUWLFXOHV HQ VXVSHQVLI
HQWUH PLOLHX PLFHOODLUH HW SKDVH VROLGH GLVSHU\
FRPSOH[HV IRUPpV VXU VLOLFH HVW PRLQGUH QRWDPPHQW
OD FRQVWDQWH GIpTXLOLEUH GTH[WUDFWLRQ HVW GL[ IR
VXVSHQVLRQ FROORWGDOH GH VLOLFH 'DQV OH FDV GX Q
JUDG H

5DSSHORQV TXH QRXV DYRQV GHV PLFHOOHV QHXWUHV FD!I
JUDQGH TXH FHOOH GHV VLOLFHV /D GHQVLWp GH FKDUJH
/D GLIIpDUHQFH GH FRPSRUWHPHQW HQWUH PLFHOOHV HW V
PLOLHX PLFURKpPWpPURJQQH DIIHFWH OHV SURSULpWpV FRPS

ID VW°FKLRPpWULH VHBRAH QVHUBXXQH VSpFLILFLWp GH OD
SDU DLOOHXUYY MRXUHPABDG&®Y FRPSOH[HV HQ PLOLHX PLFHO(

/H SULQFLSDO LQFRQYpPQLHQW GDQV OJDSSOLFDWLRQ GH
PRQRPqUHV GH VXUIDFWDQW |j GHV QLYHDX[ GH FRQFHQ
PLFHOODLUH FULWLTXH TXL QH VRQW SDV UHWHQXV SDU O
(Q GpSHWQH PHLOOHXUH H[WUDFWLRQ HQ SKDVH PLFHOODL
UpYgOH rWUH EHDXFRXS PRLQV QRFLI TXH OH WHQVLR DFWI

((WDFWLRQ OLTXLGHSDUTXD G BKGH#H#4 & X

(Q PLOLHX KRPRJgJQH OD FRPSOH[DWLRQ GH FDWLRQV Pp
IRUPDWLRQ GTXQ FRPSOH[H 3K +4 PpWDO > @ 'DQV OF
GIH[WUDFWLRQ HQ PLOLHX PLFURKpWpPURJGQH PLFHOOHYV
DSSDUDVWUH GHV FRPSOH[HV GJRUGUH LQIpULHXU GDQV FF
1RXV DYRQV pJDOHPHQW pWXGLp ©XHSDWU DCFIW LRQ +@ LA & LIBLH
GLOXp $SUqV DIJLWDWLRQ GpFDQWDWLRQ SDU FHQWULIXJ
DQDO\VpH SDU ,&3 $(6 SRXU PHERQHU\ODDLXD QWLWp GH &X
JHV UHQGHPHQWY GIH[WUDFWLRQ >RD@ ¥R Q W UTRMH FBEOlpW K
9



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 (I WUDEFWLRQ OLIDXWUGH OBKXHAGE DEH 8H FRRRURHRUPH
WKpRULTXH UHSUpVHQWDQW OD OLPLWH GYH[WUDFWLRQ PD[LPD(
>&X@ —0 S+ “ FRQWUH LRQ DFpWDWH

/IHV UHQGHPHQWY REWHQXV VH WURXYHQW VXU OD GURL!
FRPSOH[H &K +4 HW FRQILUPHQW GRQF OD IRUPDWLRQ GH |
OLTXLGH OLTXLGH /HV FRPSOH[HV IRUPpV VRQW FDUDFWpL
REVHUYpH HQ PLOLHX[ PLFURKpWpPURJgQHVY VXVSHQVLRQ G

/D FRRUGLQDWLRQ GX FDWLRQ PpWDOOLTXH ORUV GH OfH]|
HVW FRPSDUDEOH j FH TXL VH SDVVH HQ PLOLHX KRPRJgQH
PLFHOODLUH OD IRUPDWL&XR GXHRRWP HOFQKVBKH4'DQV FH F
PLEFURKpPWpPURJGQH GHV VLOLFHV HW PLFHOOHV HVW FOD
FRPSOH[H HQ OHXU VHLQ

((WUDFW&RGGGBW OH F\FODPH JUHIIp VXU VLOLFH F

(TXLOLEUH GTH[WUDFWLRQ

(Q VROXWLRQ OD FRPSOH[DWLRQ GH FDWLRQV PpWDOOLTX
IRUPDWLRQ GYXQ FRPSOH[H OLJDQG PpWDO > @ 3C
GI{D]IRWH GX PDFURF\FOH VRLHQW GHV VLWHV SURWRQDE¢
GLEDVH



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

(Q WHQDQW FRPSWH GHV LQIRUPDWLRQV &Y pFBGHQWHYV O
SDU OH F\FODPH j OTLQWHUIDFH VROLGH OLTXLGH SHXW rW

(TXLOLEUH ,9
HW OD FRQVWDQWH GYpTXLOLEUH

) L C&%,gugﬁe?
P8 AAY g ed?

(TXDWLRQ ,9

1RXV DYRQV PRQWUp TXH OD FRUUHFWLRQ GH OD FRQFH(

QpJOLJHDEOH ORUV&E HSDYHIWV VEWLRBVGIIRQFWLRQQDOLVpt
YRLU )LIXUH ,9

OHVXUHV GITH[WUDFWLRQ

/H S+ GIXQH VXVSHQVLRQ DTXHXVH GH VLOLFH 63 RX 63
GX WHPSV /HV H[SPULHQFHV RQW GRQF pWp UpDOLVpPHV H
VIDIIUDQFKLU GHV YDULDWLRQV GX S+ WDQW DX FRXUV G»
OLWWpUDWXUH IDLVDQW pWDW GX UHODUJDJH GX F\FODP*#
PPVRVWUXFWXUpH 6%$ DX FRXUV GX WHPSV > @ QR
SRXU OfpWXGH GH OJH[WUDFWLRQ SDU QRV VLOLFHV JUHII]
/IHV VXVSHQVLRQV GH VLOLFHV 63 HW 63 IRQFWLRQQDO
GH &X ,, SRXU REWHQLU GL@p&b@W\&BDSBRVWINQWH /I
VXVSHQVLRQV SUpSDUpHV RQW pWp XOWUDILOWUpPHV K
RQW pWp DQDO\VpV SDU ,&3 $(6 HW OHV UHQGHPHQWYV FRULU
/IHV UpVXOWDWYVY VRQW UHJURXSpPV )LIXUH ,9

/ID FRPSOH[RWLSDQU G®H F\FODPH JUHIIp RX QRQ HVW YLVLEO
URVH GH OD VXVSHQVLRQ /RUVTXH OH F\PEDRKYH WXHJIB O
OH UpWHQWDW /RUVTXH OH F\FODPH HVW OLEpUp SDU K\G
GDQV OH ILOWUDW



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 ([WUDFDILRQHIHVEXOLFHV 63 D HW 63 E JUHIIpH
VXVSHQVLRQ FROORWGDOH v K " K @x —B S+ “
WDPSRQ DFpWDWH 0

3RXU XQ PrPH UD@S&@WOHM TXDQWLWpV H[WUDLWHV GLPL
WHPSV GH PpODQJH DXJPHQWH &HFL WpPRLJQH GX UHODU.
OLEUH HQ VROXWLRQ 1RXV DYLRQV GpMj VRXSORQQp XQH ¢
63 HW 63 HQ UDLVRQ GH OfDXJPHQWDWLRQ GX S+ GH O

IDTXDQWLWpPp GH FXLYUH H[WUDLW GLPLQXH VHQVLEOHPHQ'
GXUH KHXUHVY HOOH QfHVW SOXV TXH GH&X QHMNVINSEQXV
HITHFWLYH &H SKpQRPqQH REVHUYp DXVVL ELHQ SRXU 63
SDU OTK\GURO\VH GH OD OLDLVRQ VLOR[DQH PDLQWHQDQ
VLOLFDWpH ,0 HVW GLIILFLOH GH VDYRLU VL OYfK\GURO\
FRPSOH[p RX DYDQW VD FRPSOH[DWLRQ

'‘DQV OH FDV GX F\FODPH JUHIIp QRXV DYRQV WUDYDL(
>/+ @>&X@ HQWUH HW TXH GDQV OH FDV GH OD 3K +4 J
REMHFWLI pWDLW GH IDYRULVHU OTH[WUDFWLRQ GH &X

6GWDELOLWp GHVY FRPSOH[HV IRUPpV HQ VXVSHQVLRQ F

6WDELOLWpP FKLPLTXH GX F\FODPH JUHIIpH VXU VL(

1RXV DYRQV DQDO\Vp SDU VSHFWURVFRSLH 89 YLVLEOH OF
OfHIWUDFWLRRQqEB HK& XK HW K GH PpODQJH



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

/ID EDQGH GX FRPSOH[H GDQV OH YLVLEOH HVW IDLEOH H!
WXUELGLWp GHV VROXWLRQV 1RXV QRXV EDVRQV GRQF GD
FHQWUpH YHUV QP OH OLJDQG OLEUH QYDEVRUEDQW SD
$ WLWUH GYH[HPSOH OHV VSHFWUHV GHV VXVSHQVLRQV H!
GH PpODQJH VRQW LOOXVWUpPV JLIXUH ,9 SRXU XQH VLOLI

YLIXUH ,9 6SHFWUHV 89 YLVLEOH GHV VXVSHQVLRQV GHW3 JUF
GHV ILOWUDWYV FRUUHVSRQGDQWYV  KHXUHV DSUqV PpODQJH
SRLOWYALO ILOW W@ WV—0>8& X%+ WDPSRQ DFpWDWH 0

/I fDQDO\WVH GHV ILOWUDWY WpPRLJQH FGHODP s B N Q BN VGLHR
PRQWUH TXH OHV FRPSOH[HV IRUPpV VXU VLOLFH HQ VXVSH
QH VRQW SDV FKLPLTXHPHQW VWDEOHV PDEBILVRpOMHMEWLOL
WUDYDX[ GH *RXEHUW 5HQDXGLQ QRXV RQW SRXUWDQW FF
UDSSRUW DX[ GpULYpV PRQR HW WpWUDVLO\Op FDU LO F
FRPSURPLY HQWUH UpVLVWDQFH FKLPLTXH HW H[WUDFWLRC

/D EDQGH GYDEVRUEDQFH PD[LPDOH GX FRPSOH[H GDQV
FRQWUDLUHPHQW | FHOOH GX FRPSOH[H LPPRELOLVp VX
>/+ @>&X@/THQYLURQQHPHQW GX FRPSOH[H HVW GRQF VHQV

$ILQ GH VLPSOLILHU OD OHFWXUH GHV VSHFWUHV 89 YLVLE
PWXGLpY OfpYROXWLRQ DX FRXUV GX WHPSV GH OD GHQVL
HW 63 JUHIIpHV H{WUDND QWOSKUDWY FRUUHVSRQGDQWV H
GLIIpUHQWHY GHQVLWpPY RSWLTXHV RQW pWp UHOHYpHV j



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9 (YROXWLRQ GH OD GHQVLWpPp RSWLTXH GHV VXVSHQVL
&X HW GHV ILOWUDWY FRUUHVSRQGDQWY DX FRXUV GX WHPSV SR
D HW DY 63 "FYVF@ODPHvV /O E HW EY 63/ OF\FODPH
v /0 X —0 S+ “ WDPSRQ DFpWDWH 0

/ID YDULDWLRQ GH OD GHQVLWpPp RSWLTXH FRwWQHR[\EUDDLYWH B >C
FRXUV GX WHPSV $ PHVXUH TXH OH WHPSV GH PpODQJH D
VIQWHQVLILH SHQGDQW TXH FHOOH GHV VXVSHQVLRQV GpF

/ID GHQVLWp RSWLTXH GX FRPSOH[H UHODUJXp HQ VROX\
OLJDQG PpWDO DX FRXUV GX WHPSV /D YLWHVVH GH UHOTL
VRLW OH UD@SRMW XLU/+QRXV OH UDSSHORQ® FIR QW DRBEWHH Q
TXDQWLWp GH OLJDQG QYD GRQF YUDLVHPEODEOHPHQW DX

30XV OH UDSSRUW OLJDQG PpWDO HVW JUDQG SOXV OD
VXVSHQVLRQ HVW LPSRUWDQWH j PHVXUH TXH OH WHPS)
FRQVWDWRQV XQH GLPLQXWLRQ GH XQLWp '2j/0 HW



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

VLOLFH 63 JUHIIpH SDU OH F\FODPH )LJXUH ,9 (Q UH
ILOWUDWY QH FRQGXLVHQW SDV j FHW pFDUW GH '2
'LIIpUHQWHY K\SRWKqVHV SHXYHQW H[SOLTXHU FHWWH GLII

OfpYROXWLRQ GH OD GHQVLWpP RSWLTXH D pWp REVHU
OD EDQGH GYDEVRUEDQFH PD[LPDOH GX FRPSOH[H LPPREL
OLJDQG PpWDO MXVWLILH XQ HQYLURQQHPHQW TXL SRXUUL
UHODUJXp HQ VROXWLRQ

OH OLJDQG QYDEVRUEDQW SDV j FHWWH ORQJXHXU GT
OXL DXVVL HQ VROXWLRQ HW LO QRXV HVW GLIILFLOH GDQV

$ILQ BHHX[ GpFULUH OD FLQPWLTXH GH UHODUJDJH GX F\F(
IRQFWLRQQDOLVpH $RRSCEPRERQAV &X DLQVL TXH GLIIpUHQV
UpVXOWDQW GIXOWUDILOWUDWLRQV VXFFHVVLYHV RQW pW
/D YDULDWLRQ DX FRXUV GX WHPSV GH OD GHQVLWp RSWLT
H[WUD\DQW GX FXLYUH HW GHV ILOWUDWY REWHQXV HVW U

JLIXUH ,9(YROXWLRQ DX FRXUV GX WHPSV GH OD GHQVLWpP RSWLT X
JUHIIpH SDU OH F\F&OXO AW H[MWUDLOQWDWY FRUUHVSRQGDQWYV v
FRPSOH[pH " FRPSOH[H HQ VROXWLRQ63 VXNFODPWIHRD VLEPRHD J
> & X@ 0 S+ WDPSRQ DFpWDWH 0

/TDXJPHQWDWLRQ GH OD GHQVLWpP RSWLTXH GX ILOWUDW D
FRPSOH[H OLEUH HQ VROXWLRQ HVW OHQW PDLV DFFHQWXFp
PpODQJH OD GHQVLWpP RSWLTXH HVW GDQV FH FDV VXSpl
>S/+ @>&XD HW



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

ID SUpVHQFH GX FDWLRQ PpWDOOLTXH QH SHUPHW GRQF S
TXL DXUbLW SX OLPLWHU OH UHODUJDJH GH FH GHUQLHU H:

/IH UHODUJDJH SUHQG GRQF GHV KHXUHV PDLV UHVWH QpDC
FXLYUH j OfpTXLOLEUH /D FLQpPpWLTXH GH FRPSOH[DWLRQ
EHDXFRXS SOXV UDSLGH TXHOTXHV PLQXWHYV QRXV pWX(
FXLYUH SDU OH F\FODPH JUHIIp VXU VLOLFH VDQV SUHQGUF

6WDELOLWp FKLPLTXH GHV QDQRSDUWLFXOHV JUHI

2XWUH OH UHODUJDJH FBHUDPRIPSOH[HV HEX VROXWLRQ QR>
VWDELOLWpPp FKLPLTXH GHV VLOLFHV IRQFWLRQQDOLVpHV H(
GH VLOLFLXP OLEpUp ORUV GH OYH[WUDFWLRQ GH &X

IDOLEpUDWLRQ GX VLOLFLXP TXL UHQG FRPSWH GH OD GpJ
SKPpQRPQQHYV

OD OLEpUDWLRQ GH OYRUJDQRVLODQH LQGXLMH SDU
UHOLH j OD FKDUSHQWH VLOLFDWpPH

OD GWM\RROGH OD VLOLFH
6XLYWUMH OLEpUDWLRQ GX VLOLFLXP HQ VROXWLRQ YD QRXV
GpJUDGDWLRQ GHV VLOLFHV JUHIIpHV SDU OH F\FODPH

$LQVIVLAHFLXP D pWp TXDQWLILp GDQV OHV ILOWUDWYV DS
TXDQWLWpP FURLVVDQWH HQ VLOLFH PRGLILpH

/HV UpVXOWDWYV UHSUpVHQWDQW OD FRQFHQWUDWLRQ GH
LQLWLDOH GH VLOLFH VRQW SUpVHQWDpPV )LIXUH ,9



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

JLIXUH ,9YROXWLRQ GH OD TXDQWLWp GH VLOLFLXP OLEpUp HQ VRC

HQ IRQFWLRQ GH OD TXDQWLWp LQLWLDOH GH VLOLFLXP D DSUQqV

63 F\FODPH3 F\FODPHFRXUEH REWHQXH SRXU OHV VLOLFHV QR
SRXUFHQWDJH )LJX@H ,9-0 $S&X “ WDPSRQ DFpWDWH

ID TXDQWLWp GH VLOLFLXP OLEpUp HQ VROXWLRQ HVW GfY
LQLWLDOH HQ VLOLFH HVW JUDQGH &RPPH SUpFpGHPPHQ
UHODUJDJH GX VLOLFLXP HVW SURSRUWLRQQHO j OD TXDQYV
/IHV VLOLFHV 63 HW 63 OLEqQUHQW XQH TXDQWLWp GH VI
FRPPH OfLOOXVWUHQW OHV SHQWHYV GHV FRXUEHYV DSUqV

TRXWHIRLVY DSUqV XQH KHXUH GH PpODQJH OD SHUWH GH
OH FDV GHV VLOLFHV QRQ PRGLILpHVY UHSUpVHQWpPH SDU C



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

SRXUFHQWDJH FDOFXOp j S+ $X ERXW GH VL[ KHXUHYV
REWHQXBMHYRWXIVOLFHY QRQ PRGLILpHV

/[fRULJLQH GH OD GpJUDGDWLRQ GHV VLOLFHV QH SHXW SI
F\FODPH (OOH HVW GXH QRQ VHXOHPHQWQLOHKICGHRAQ/ H @l
VLOLFH PDLV pJDOHPHQW j XQH IDLEOH GLVVROXWLRQ GH C

&RQFOXVLRQ

'DQV FH FKDSLWUH QRXV DYR®VHIWIEBIDUO® B[ WKDFIW BRQV(
F\FODPH LPPRELOLVpPV VXU VLOLFH HQ VXVSHQVLRQ FRO(
PRGLILpHYV j HIWUDLUH GHV HVSQFHV PpWDOOLTXHV j GHV
PLFURPRODLUH D pWp GpPRQWUpH

IJHBURSULpWpPV FRPSOH[DQWHV GH OD 3K +4 JUHIIpH VXU C
SKDVH DTXHXVH VH VRQW DYpUpHV WUQV VD\8RXID OWHIXW &
D pWp REWHQX GHVY UHQGHPHQWY GJH[WUDFWLRQ VXSpULH]
/IHV UpVXOWDWV REWHQXV SRXU OD 3K +4 VROXELOLVpH
PHWWUH HQ pYLGHQFH XQH FDSDFLWp GYH[WUDFWLRQ
PLFURKpWpPURJGQHV 3RXU QRV VLOLFHV OH YROXPH GH OL
GHV PLFHOOHYV

/IHV VLPXODWLRQV GHV FRXUEHV GYH[WUDFWLRQ HW OH
VW°FKLRPpWULH GHV FRPSOH[HV IRUPpV RQW pWp SRVVLEC
SDU OD 3K +4 DERXWLW j XQ FRPSOHI[H VXU VLOLFH HQ
HQ VROXWLRQ PLFHOODLUH J/fH[WUDFWLRQ SDU VROYDQ!
VW°FKLRPpWULH FRPSDUDEOH DX PLOLHX KRPRJGQH PRQW.L
SURSUH DX[ PLOLHX[ PLFURKpPWpPURJqQHV pWXGLpV

/HV YDOHXUV GHV FRQVWDQWHY GJH[WUDFWLRQ VXU VLOLF
TXH OfH[WUDFWLRQ DXJPHQWH GDQV OJRUGUH 1L  &X
FRQVWDQWHV D SHUPLV GH GpILQLU HQ IRQFWLRQ GH OD ¢
VWDELOLWpP VXLYDQW VLOLFHV JUHIIpHV GLVSHUVpHV PL
/fPWXGH GH VWDELOLWp GHV FRPSOH[HV WpPRLJQH GH OfL
JUHIIDJH VXU VLOLFH (OOH D pJDOHPHQW VRXOLJQp OTLQ\
PLFHOOHV SXLVTXH OD SHUWH GH WHQVLR DFWLI HQ V
FRQWUDLUHPHQW DX VLOLFLXP UHODUJXp GDQV OH ILOWUD



&KDSLWUH ,9 $SSOLFDWLRQ GHV VXVSHQVLRQV FROORwW!
OfHIWUDFWLRQ GYTHVSgFHV PpWDOQLTXHYV

(Q UHYDQFKH OfpWXGH)GHDUNHIWUDFWLRY BUHIIp IDLW |
OLPLWDWLRQ GXH DX UHODUJDJH FRQWLQX GX JUHIIRQ HQ
/HV WUDYDX[ UpDOLVpV GDQV OH FDGUH GX 'RFWRUDW GH
PYRTXH UHODUJDJH GX F\FODPH HQ VROXWLRQ GDQV OH F
PpVRVWUXFWXUpHVY 6%$ > @ ,0 QTHVW GRQF VXUSUHQI
HQ VROXW L RGP reRIX YDH W QHHYV 8L OOHXUH VWDELOLWpP VXU
FROORWGDOH HQ FKRLVLVVDQW OH JUHIIRQ OH SOXV VWDE(
,O HVW FHSHQGDQW LQWpPUHVVDQW GH FR&XY VEHIWHXUFHXH
VDWLVIDLVDQWH SRXU GHV WHPSV FRXUWYV



&KDSLWUH 9 + &LQpWLTXHV GH FRP
PpWDOOLTXHV VXU VLOLFH JUHIIpH






&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

 QWURGXFWLRQ

/JHV WHFKQLTXHV GIH[WUDFWLRQ VXU SKDVH VROLGH V
GIDGVRUSWLRQ DX FRXUV GHVTXHOV OfDGVRUSWLRQ GH O
SDU OD GLIIXVLRQ VRLW SDU OD UpDFWLRQ FKLPLTXH /H
GpWHUPLQHU OfpWDSH OLPLWDQWH GH OD UpDFWLRQ HW
H[SOLTXHU OD UpDFWLYLWp GHV H[WUDFWDQWYV JUHIIpV
3RXU DWWHLQGUH FHW REMHFWLI &3 HNWWAIGGH /UL TXH V3 & Hr £ R
HW OH F\FODPH JUHIIpV VXU VLOLFH 63 HW 63 HQ VXV
FDUDFWpPULVpHYV

'DQV XQ SUHPLHU WHPSV QRXV DYRQV GRRUHWIGBSPUQpPWL"
OD 3K +4 JUHIIpH VXU QDQRSDUWNFXHQIGHHYE®LEH Gl
SDUDPQWUHV VXU OD FLQPWLTXH WHOV TXH OH S+ OD IRUF
GH OLJDQG JUHIIp D pWp pJDOHPHQW FRPPHQWpPH 6XU OD
TXHVGK\SRWKQVHV TXL RQW pWp IRUPXOpHV DX FRXUV G>
SURSBMNRRGJOH FLQPWLTXH OH SOXV DSSURSULpP j QRV GR(
DXVVL FRPSDUp OD FLQPWLTXH VXU SKDVH VROLGH | FHC(
VROXELOLVp GDQV GHVY PLEHOOHV FODVVLTXHV

/ID VHFRQGH SDUWLH GH FH FKDSLWUH D pWp &ER@GDDFOBH |
F\FODPH JUHIIp VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH
LQWHUSUpWp HW GLVFXWp SRXU OH VHFRQG H[WUDFWDQW

&&GLQPWLTXHV GH FRERSOWIDWIDRQO®DH 3K +4 JUHIIpH
VLOLFH

&RQGLWLRQV H[SpULPHQWDOHY UHWHQXHV SRXU Ofp\V

/D FLOQPWLTXH GH RRPEWHEHBODLBR @B H3K +4 JUHIIpH D pWp p
VSHFWURSKRWRPpPWULH [BMWFRXDHP H@RHAEVORTYSHQVLRQ GH
RUJDQR PRGLILpH LQLKMWMW O/KKEIREWVILYHPHQW PpODQJpH j Gl
FDWLRQ PpWDOOLTXH 1RXV DYRQV V\VWpP B\gRFWEDRHQW F|



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

GH IRLV SOXV JUDQGHV TXH OD FRQFHQWUDWLRQ GH OLJ
OD VROXWLRQ /YREMHFWLI pWDLW GH VHYB0O6GBHUGGEDIRL GW
YXHpWLTXH /D IRUPDWLRQ GHV FRPSOH[HVHIVpWp VXWLF
QP SRXWQ@QLPHVXUDQW OfYDXJPHQWDWLRQ GH OD GHQVLYV

GX WHPSV
7RXWHV OHV H[SPULHQFHV RQW pWp UpDOLVpPHV j f& 3RX
DFTXLVLWLRQV FLQPWLTXHV RQW pWp PR\HQQpPHV
'HV H[SPULHQFHV WpPRLQV RQW pWp PHQpPHV DILQ GH YpuUl
QHVW SDV LQIOXHQFpH SDU XQH SHUWXUEDWLRQ GH OD V.
GH OD GHQVLWpP RSWLTXH 'HX[ FDV RQW pWp HQYLVDJpV

B UHPSOLVVDQW XQH VHULQJXH DYHF XQH VXVSHQVLRQ G
'DQV FH FDV DXFXQH YDULDWLRQ VLJQLILFDWLYH GH OD
WHPSV GH PpODQJH HW VXU XQH JDPPH GH WHPSV GH R X

B UHPSODoDQW OfHDX GH OD GHX[LgPH VH&AZIIXH SDU XC
0 1IRXV DYRQV FRQVWDWp XQH OpJqUH GpYLDWLRQ GH OD

GH OfDPSOLWXGH GH OD YDULDWLRQ GH OD GHQVLWp RS
GXUpH GH | 'WHHRWOQGHHAN YDULDWLRQV GX S+ HQWUDVQDQ
ORFWCRM j XQH SHUWXUEDWLRQ GH OfpWDW FROORWGDO Gt
YDULDWLRQ GH OYHQYLURQQHPHQW GX FRPSOH[DQW HW
GYH[WLQFWLRQ PRODLUH SHXYHQW rWUH j OTRULJLQH GH F

$QDWHYV GHV FRXUEHV H[SPULPHQWDOHVY GH © 6WRSSH
5pDFWLRQ QLFNHO 3K +4 JUHIIpH

I fMYROXWLRQ GDQV OH WHPSV GH OD IRU,PDWKUR QY L&X FHR K
VXVSHQVLRQ FROORWGDOH DERXWLW j OD FRXUEH W\SLTXH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

JLIXUH 9 &RXUEH GH © BWRSSHG )ORZDA SIRXQWDO B KU pH FWHRIQ HG Y X
VLOLFH 63 HQ VXVSHQVLRGFRRPORWGEDWHRO+VLO LKW CIRFGL DLLpHHI I p H
i PPRO J @>1L 0 QP

/D YDULDWLRQ GH OD GHQVLWpP RSWLTXH GX FRPSOH[H 3K
GHV FRQGLWLROYRGBUSBHNGR>/+@(Q HIIHW OfpTXDWLRQ
LQWpJUpH VIpFULYDQW
>0B,2L 20B:%4aSETS!FGsR; (TXDWLRQ 9

HQ SUHQDQW HQ FRPSWH OH FRHIILFLHQW GYH[WLQFWLRQ
FRHIILFLHQWY PRODLUHV VL OH OLJDQG DEVRUEH j OD OR!
1L SDU OfH[WUDFWDQW GHYUDLW GRQQHU OLHX jpXQH YD
RSWLTXH HQ IRQFWLRQ GX WHPSV
/H OLVVDJH GHV FRXUEHV H[SPULPHQWDOHV HVW WUqV ER
GIXQH IRQFWLRQ EL H[SRQHQWLHOOH /LVVHU DYHF XQH IR

SDUDPqWUHV DMXVWDEOHV FH TXL SHUPHW GIDMXVWt
H[SPULPHQWDOH 1RXV QRXV VRPPHV GRQF DWWDFKpV j MX
K\SRWKgqVHV SHXYHQW rWUH pYRTXpHV

OD IRUPDWLRQ GTXQ IHRPSOHYMU3KLO®ALFH HQ VXVSHQV

&HWWH SRVVLELOLWpP D pWp pFDUWpPH ORUV GHV pWXGHV \
VLWH GH UpDFWLRQ GLVWLQFWY j OD VXUIDFH GHV QDQRS
FDUDFWpULVp SDU VD SURSUH YLWHVVH GH FRPSOH[DWLRQ
GHQVLWpP RSWLTXH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

OfpWDSH OLPLWDQWH QH VHUDLW SDV UpDFWLRQQHO
K\SRWKqgqVH TXTRQ QH SHXW SDV UHMHWHU j FH VWDGH

OH GpWHFWHXU QH VHUDLW SDV OLQpDLUH SXLVTXH O
RSWLTXH HVW VXSpULHXUH | RX HQFRUH QRXV DYRQV J
TXL VH VXSHUSRVH j FHOXL GH OYDEVRUEDQFH

SpDFWLRQ FXLYUH 3K +4 JUHIIpH

ID FRXUEH W\SLTXH UHSUpVHQWDQW OD IRUPDWLRQ DX FR.
VXU VLOLFH HQ VXVSHQVLRQ FROORwWGDOH HVW SUpVHQWHQDP!

JLIXUH 9 &RXUEH GH © 6WRSSHG )ORZ BYH¥X0DO B K p3d FWIHR p Kb VL
VLOLFH 63 HQ VXVSHQVLRFRRPIORWODWHRQ+VLO L NMH GPIRFGL UWLpHHI | p H
] PPRO J @>&X O QP

&ERQWUDLUHPHQW DX QLFNHO SRXU OHTXHO RQ REVHUYH G

GHQVLWp RSWLTXH GH XQLWp HQWUH OfpWDW LQLWLD
3K +4 &X ,, VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH FR
GHQVLWpPp RSWLTXH GH XQLWp 2Q SHXW UHPDUTXHU TX
HVW GH XQLWp FH TXL HVW GH OfRUGUH GH OD GHQVLW

&HMPVXOWDWY WpPRLIJQHQW GRQF GH OfH[WUrPKEXJDSLGLW
TXLODHX GDQV OH WHPSV GH PpODQJH GX © 6WRSSHG )ORZ
TXH PRXUEH HVW QRQ PRQR H[SRQHQWLHOOH /D YDULDW
H[SORLWDEOH HW OfpTXLOLEUH HVW TXDVLPHQW DWWHLQMW



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

(I 'HW GH OD QDWXUH GH OYLRQ PpWDOOLTXH

/ID FRPSOH[BRWLRRDQU GD 3K +4 JUHIIpH QYD SDV OLHX j OD P
1L /D IRUPDWLRQ GX FRPSOH[H 3K +4 &X ,, HVW PDQLIH\
UDSLGH TXH FHOOH GXLFRPSOH[H 3K +4

&HWWH DQDO\WH TXDOLWDWLYH QRXV SHUPHW GYIDSSRUWH
GpWHUPLQDWLRQ GH OfpWDSH OLPLWDQWH GH OD UpDFW
OLPLWpH SDU OD GLIIXVLRQ RQ REVHUYHUDLW OD PrPH Y
PpWDOOLTXH GqV OTLQVWDQW TXH FHV FDWLRQV DXUDLFE
UHYDQFKH GDQV OH FDV GI{XQH OLPLWDWLRQ SDU OD UpDF
GLUHFWHPHQW OLpH j FHOOH GH OfMpFKDQJH GYXQH PROPpPF
OfLRQ PpWDOOLTXH HW HVWFEDU @RQVpPpTXHQW SURSUH j FH
'‘DQV QRWUH FDV OD YLWHVVH GH IRUPDWLRQ GH FRPSOH]I
HW QIfHVW GRQF SDV OLPLWpH SDU OD GLIIXVLRQ PDLV SDU

ILQpDULWp GX GpWHFWHXU ORL GH %9HHU /DPEHUW

/ID ORL GH %HHU /DPEHUW pWDEOLW OBF ®WDRERQWAGWODW®L)
OfpSDLVVHXU GYpHANBOQWQOMR Q HDWMWLHRL/ ¥ XLYDQWH

#L Y%H (TXDWLRQ 9
DYNOH FRHIILFLHQW GYH[WLQFWLRQ PRODLUH GH OfpFKDQ\

/H SULQFLSDO IDFWHXU TXL PRGLILH FHWWH SURSRUWLRQ
WURS FRQFHQWUpPH LO SHXW \ DYRLU GHV LQWHUDFWLRQ
%HHU /DPEHUW QYHVW YDODEOH TXH GDQV XQ GRPDLQH OL
'"f{DXWUHV FDV WHOV TXH OD IRUPDWLRQ GH FRPSOH[HV
FRQFHQWUDWLRQ DLQVL TXH OHV VXVSHQVLRQV SHXYHQW
SURSRUWLRQQDOLWp HQWUH DEVRUEDQFH HW FRQFHQWUD)

1RXV QRXV VRPPHV GRQF OLYUpV j XQ FHUWDLQ QRPEU
LQLWLDOHPHQW j pOLPLQHU OHV K\SRWKgVHV SRXU OfHI[!
FRXUEHV GH © 6WRBOMG BWRIPLHU WHPSV OD IRUPDWLI
3K +4 1L ,, D pWp VXLYLH j GHX[ ORQJXHXUV GTRQGH GLVW
/IHEFRXUEHVY REWHQXHV VRQW UDVVHPEOPpPHV )LIXUH 9



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

J)LIXUH @RXUEHV GH © 6WRSSHG )ORZ @ SRXWPOD I pDKE W4 RQ HI LR @Y
VLOLFH HQ VXVSHQVLRQ FROORWGDOH REWHQPRQFHQWUDWWLRIQVVLC
PRGLILpH VLOLFH JUHIIpH | @PPRD J >1L

/I fDOOXUH GHV FRXUEHV GH '2 I W HVW LGHQWLTXH j

FRXUEHV VH VXSHUSRVHQW DVVH] OTXQH j OfDXWUH SRXU
PLVH HQ pYLGHQFH SRXU WRXWHYV OHV FRQFHQWUDWLRQV
$XYX GH FHVY UpVXOWDWY OD GLIIXVLRQ GH OXPLgDH QH S
FRPSOH[DWLRQ GH FDWLRQ PpWDOOLTXH VXU VLOLFH HQ V
SDV GH GLIIpUHQFH GH YDULDWLRQ GH GHQVLWp RSWLTXH |

1RXV DYRQV pJDOHPHQW IDLW TXHOTXHV HVVDLV DYHF X
RSWLTXH /YLGpH pWDHWXIHFD PXYYXUGHOPRIOQOWIBRQHQWLHOC
SDV WPIKBOQW XQ DUWHIDFW

/IHV FRXUEHV RQW H[DFWHPHQW OD PrPH DOOXUH DYHF XC
RSWLTXH GH FP

1RXV DYRQV WHQWp GH QRXV DVVXUHU GH OD YDOLGLWp G|
FH IDLUH QRXV DYRQV PHVXUp OYDEVRUEDQFH GX FRP:
FRQFHQWUDWLRQV DX[ GHX[ ORQJXHXUV GJRQGH GH WUDYL
FRPSOH[H )LJXUH 9 D pWp GpWHUPLQpH DSUQqV TXDQWLI
UpVLGXHOV GX ILOWUDW UpVXOWDQW GH OJXOWUDILOWUDYV
1L /D FRQFHQWUDWLRQ GH OD VLOLFH HVWVPIRIGQW HIQOHH FFF
GHV FDWIYPQVYHIGH | —0



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

JLIXUH 9 (YROXWLRQ GH OD GHQVLWpP RSWLTXH GX FRPSOH[H IRL
IRQFWLRQ GH VD FRQFHQW UBRQRW DEPWEHHINM. DB H > i+ @ QP
" QP v " 63 3K +4 | 63 3K +4 S+ ‘

AXHOTOM VRLW OD ORQJXHXU GYRQGH GipWXGH DYHF O
OYDEVRUE® FRPSOH[H 3K +4 1L ,, IRUPp VXU VLOLFH HQ V
SDV OD ORL GH %HHU /DPEHUW /H FRPSRUWHPHQW GX FRP:
IDPEHUW HVW YpULILpH SRXU XQH VXVSHQVLRQ GH VLOLFF
FDV OJDEVRUEDQFH HVW SURSRUWLRQQHOOH j XQH TXDQW
YROXPH

'DQV OH FDV GH OD UpDFWLRQ GH FRPSOH[DWLRQ LO IDX
FRPSOH[H HVW DXJPHQWpPH SRXU XQH TXDQWLWp GRQQpH G
IDPEHUW GDQV OH FDV GYXQH FRQFHQWUDWLRQ GH SDUWL
GIH[WLQFWLRQ PRODLUH D pWp GpFULW GDQV OD OLWW
FRQFHQWUDWLRQV WUQqV, LD X0MWH.GRPRFWEH VT REWOHVIUpJID!
SDUWLFXQHWYGXLYWH GHV pFDUWV j OD ORL GH %HHU /DPEHUV

1pDQPRL j QRWUH FRQQDLVVDQFH OD YDULDWLRQ GX FRH
HVSqFHV GRQW OfDJUpJDWLRQ HW OD TXDQWLWp GIDJIJUpJD
FDV LFL QYD SDV HQFRUH pWp GpFULWH

3RXU SUHQGUH HQ FRPSWH FH SKpQRPgQH QRXV DYRQV
PDQLQUH HPSLULTXH /fpTXDWLRQ VXLYDQWH HVW OD SOX\
H[SPULPHQWDX[ GH OD )LJXUH 9



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

»cA Cdhg
&1L # Bzt (TXDWLRQ 9

/IHV YDOHXUV GHV SDUDPgQWUHV $ % HW & VRQW FRQVLJQpF

7TDEXHD =+ 3DUDPQWUHV $ % HW & GH OD ORL GH GHQVLYV

JRQIXHXU G
3DUDPQ]
QP QP
$ 113 113
% | PRQ “ “
& | PRC “ “

6FKpPD UpDFWLRQQHO

1RXV SURSRVRQV OH VFKpPD UpDFWLRQQHO )LIXUH 9 SRX
FDRMQLYV PpWDOOLTXHV SDU OD 3K +4 JUHIIpH j OfLQWHUIDF
SUpFpGHPPHQW UHQFRQWUpPY HQ PLOLHX[ KRPRJgQHV HW R

JLIXUH 96 FKpPD FLQpWLTXH GH1Q@3 PR R®DHIBD W4 RQ KIHpH VXU VLOL
VXVSHQVLRQ FROORwWGDOH

-=Y4ywWlaspWDQW OHV FRQVWDQWHY DSSDUHQWHY GYDFELGLYV
GX OLJDQG HVW VXSSRVpH rWUH WUQqV UDSLGH SDU UDSSR
&RQWUDLUHPHQW j FH TXL D pWp PRQWUp HQ VROXWLRQ Pl
PDQLqQUH FRYDOHQWH j XQH SDUWLEXOH VROLGH OD UpDF
OTLQWHUIDFH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

2UGUH HW YLWHVVH GH UpDFWLRQ

7RXWHV OHV H[SPULHQFHV RQW pWp PHQpHWERSYREBQWHWD Q
DYHF @1IL >/+®HUPHWWDQW DLQVL G@& FR@YLBQWYHRH XH
FRQGLWLRQV OD ORL GH YLWHVVH SHXW rWUH VLPSOLILpH
GH MFWhpRQ LFL GH SDU UDSSRUW DX UpDFWLI HQ H[FqV
'fDSUQV OH PpFDQLVPH UpDFWLRQQHO )L JX{RHHS WD B VD /IR GH
YLWHVVH SHXW V{pFULUH

RL @gt%"‘EC%éﬂBA>.*Ué%OE‘>aFk(%’éé9*>?EC%’§6>.O%é’g (TXDWLRQ 9

SA6?
&RQVWDQWHY GH YLWHVVH REVHUYpH DSSDUHQWH

$ILQ GIH[SULPHU OD FRQVWDQWH GH YLWHVVH REVHUYpH 1
ODTXHOOH OD UpDFWLRQ VH GpURXOH UpHOOHPHQW GDQV
j OD IRLVY OHV FRQVWDQWHY WKHUPRG\QDPLTXHV HW FLQpPW
/ITMLQWpJUDWLRQ GH OD ORL GH YLWHVVH (TXDWLRQ 9 FR

God @E C%éﬂu:zw B> 7% E G2 > 2E G46 (TXDWLRQ 9

62
'DQV FHV pTXDWLRQV HQ GpSLW GX IDLW TXH OD UpDFWL
FDOFXORQV OHV FRQFHQWUDWLRQV GHV HVSqFHV PLVHYV
VROXWLRQ &HFL UHSUpVHQWH XQH VLPSOLILFDWLRQ LQGL
YROXPH GX GRPDLQH LQWHUIDFRQBOH QW bl DI\WIWR QO @ HV YHAMS d
OfUWQWHFH FYHVW j GLUH OHV FRQFHQWUDWLRQV ORFDOH
DFFHVVLEOHV 3DU FRQVPTXHQW OHV FRQVWDQWHYV GH YL
JOREDO

$ S+ FRQVWDQW OD FRQVWDQWH GH YLWHVVH REVHUYpH ¢
VXLYDQWH

God GF0E 7% EPE (TXDWLRQ 9
DYHE®® OD FRQVWDQWH GH IRUPDWLR@ T Y/$D ERQWW D@XV H
GLVVRFLDWLRQ DSSDUHQWH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

9DOLGDWLRQ GX PRGgOH FLQpPWLTXH

/D IRQFWLRQ UpVXOWD Q@WDGBRQDGHRPEWEBVWRIQ®pJIJUpH (T
YDULDWLRQ GH OD GHQVLWpP RSWLTXH HQ IRQFWLRQ GH O
HVW

>>c&QgJUq§U:5>cvn?DU“5;;;
5>YA Colg  5>C VN2 Py s

/HV SUHPLHUV HVVDLV GH OLVVDJH RQW PLV HQ pYLGHQFH
PDWKpPDWLTXH GH ODTRRRGE®HVKPRVVDXHYV REWHQXV VR
FRQGIXQW j GHV YDOHXUV VDQV VLJQLILFDWLRQ SK\VLTXH &
#4%4 %a®E;2 8QH DXWUH VWUDWpPJILH FRQVLVWH j LPSRVH
FHOOHV GX 7DEOHDX 9 &HOD DERXWLW j GHV FRXUEHV W
H[SPULPHQWDOHV HVW YLVLEOHPHQWORKRLYHERQ PIYHF BH
GH GpJDJHU GHV SDUDPgWUHV GRQW OHV YDOHXUV RQW X
FRQVLGQUH TXH OTRQ QYD TXTXQ VHXO SDUDPqWUH DMXVW|
IDPDVWULVH GHV FRQGLWLRQV H[SPULPHQWDOHV HVW GLI
63 6L OTRQ UHJDUGH OD )LIJXUH 9 RQ FRPSUHQG TXH C
OHV BPUWDHY $ % HW & GTXQ HVVDL j OfDXWUH 8QH SULV
FRPSOLTXpH j PHWWUH HQ °XYUH

J)LQDOHPHQW QRXV DYRQV UHWHQX OH SURWRFROH VXLYD
VLOGRBQpH FYHVW j GLUH DX[ GHX[ ORQJXHXUV GTRQGH H
PPWDOOLTXH VRQW OLVVpPHV HQ XQH IRL%OBYHWE@SRXU VH]
SRXU FKDT&XHH¥1YDOHXUV GHV SDUDPqWUHV $ % HW & VRC
FKDFXQH GHV ORQJXHXUV GIfRQGH

'L[ FRXUEHV H[SpPULPHQWDOHVY LQGPSHQGDQWHY VRQW G
SDUDPQWUH ¥ OBEMDOMEgY /HVY FRXUEHV WKpRULTXHV VRQW pY
DMXWWPX[ GRQQpPHV H[SPULPHQWDOHV FRQWUDLUHPHQW I
DMXVWpV DX FRXS SDU FRXS 3DU DLOOHXUV FHWWH PD
FRKpUHQFH GDQV OH WUDLWHPHQW GH GRQQpPHV HW SHUP
OYDXWUH GH IDoRQ ILDEOH

'DQV OD )LIJXUH 09 VRQW UDVVHPEOpPHV GHV FRXUEHV
DM>PWHWQMWY UpVXOWDQW GH FHWWH SURFpGXUH GH OLVVDJH

&1L #E

(TXDWLRQ 9



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

JLIXUH 9 &RXUEHV GH MW R'PSINVGS RXRIZ GD UIPDHAVORQ 3KTERQV 11
JUHIIpH VXU VLOLFH HQ VXVSHQVLRFRGROQWWOWORQSH OLFH“PRGLI
VLOLFH JUHIIpH | @PPRO JD >1l0 E 0 F 0 G 0 H

,QIOXHQFH GH OD FRQFHQWUDWLRQ HQ UpDFWLIV VXU

&RQFHQWUDWLRQ GH OD 3K +4 JUHIIpH

'f{DSUQV OYH[SUHVVLRQ GH OD FRQVWDQWH GH YLWHVVH R
GHUQLQUH QH GpSHQG TXH GH OD FRQFHQWUDWLRQ LQLWL!
JDQB[FqV 'DQV QRWUH pWXGH OH OLJDQG HVW WUqgV ORF
DU UDSSRUW DX YROXPH WRWDO

1IRXV QRXWWRRRXUpV GH OJLQGPSHQGDQFH GH OD FRQV)
FRQFHQWUDWLRQ LQLWLDOH HQ OLJDQG 1RXV DYRQV DLQ\
HQ QH IDLVDQW YDULHU TXH OD FRQFHQWUDWLRQ LQLWLDO
/IHV YDOHXUV GHV FRQVWDQWHY VRQW UHJURXSpHV GDQV C



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

7TDEOHDX 9 + ,QIOXHQFH GH OD FRQFHQWUDWLRQ GH OD 3K +4 Jl

FRPSOH[H S+ “ FRQFHQWUDWLRQ VLAOAFH PRGLILpH
63 3K +4 63 3K +4

>1l@ ¢ 7px[ GH JL 7DX[ GH JU
PPRO J 'REW PPRO J 'REW

4XHOOH TXH VRLW OD WDLOOH GH OD VLOLFH OHV FRQV'
VLIQLILFDWLYHPHQW DYHF OH WDX[ GH JUHIIDJH 3DU FRQV
GH FHV UpvXOwWDWY TXH OD YLWHVVH GH FRPSOH[DWLRQ
OLJDQG GDQV OHV FRQGLWLRQV H[SpPULPHQWDOHYV FKRLVLH

&RQFHQWUDWLRQ GH OYLRQ PpWDOOLTXH

'fDSUQV Of(TXDWLRQ 9 XQH YDULDWLRQ OLQpDLUH GH OE
REVHYYPHFRQVWDQW HQ IDLVDQW YDULHU OD FRQFHQWUD
FRQVWDQWH GH IRUPDWLRQ DSSDUHQWH GX FRPSOH[H HV
GLVVRFLDWLRQ DSSDUHQWH
$ILQ GIpWXGLHU OJLQIOXHQFH GH OD FRQFHQWUDWLRQ
FRPSOH[DWLRQ GHX[ DSSURFKHV RQW pWp HQYLVDJpHYV
GDQV XQ SUHPLHU FDV OfDXJPHQWDWLRQ GH OD IR
FRQFHQWUDWLRQ HQ LRQ PpWDOOLTXH QYD SDV pWp FRPSH
GDQV XQH VHFRQGH DSSURFKH WRXWHV OHV H[SpULF
LPSRVpH HW FRQVWDQWH

$ IRUFH LRQLTXH QRQ FRQWU{OpH

/ID FRQFHQWUDWLRQ HQ FDWLRQ PpWDOOLTXH YDULDQW G
GH FH IDLW PRGLILpH 'DQV FHV FRQGLWLRQV OD YDULDW
IRQFWLRQ GH OBEGFRWBEQWURPWH RQ HVW OD VXLYDQWH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

JLIXUH 9 &RQVWDQWHY GH YLWHVVUH KREWV HWHAp N LCH. FFR\P $R® FOWL R
SDU OD 3K +4 HQ IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ QLF
E 63 3K +4 FRQFHRMWRRGILRAHVVOOUFH JUHIIpH j PPRO J

S+ 13

/TP YROXWLRQ GH OD FRQVWDQWH GH YLWHVVH REVHUYpH
YDULH SDV OLQpDLUHPHQW HQ IRQFWLRQ GH OD FRQFHQWU
8Q WHO FRPSRUWHPHQW D GpMj pWp GpFULW SRXU GHV H[V
&7$ > @ &HFL DYDLW DORUV pWp DWWULEXp j XQ HIIHW p
GHV LRQV PpWDOOLTXHV TXL QH YDULHUDLW SDV SURSRU\
SRXU GH IDLEOHV IRUFHV LRQLTXHV



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

$ IRUFH LRQLTXH FRQWU{OpH

1RXV DYRQV pJDOHPHQW pWXGLp OJLQIOXHQFH GH OD FRQ
GH FRPSOH[DWLRQ j IRUFH LRQLTXH FRQVWDQWH DILQ GH |
DOWpUHU OD FRQFHQWUDWLRQ ORFDOH GHV LRQV /D IRUF}
YDULDEOH$ R &DXEE0 > RLD 0

/D VRUSWLRQ GH FDOFLXP SDU OD 3K +4 JUHIIpHV\BppWp P
FRQWU{OpH j S+ VXSpULHXU j > @ 1pDQPRLQV QRXV DY
FRP$OWLRQ VLIQLILFDWLYH GH FDOFLXP j OfpTXLOLEUH GD

/IDYDULDWLRQ GH OD FRQVWDQWH GH YLWHVVH RENHUYpH
IRUFH LRQLTXH FRQWU{OpH HVW DLQVL LOOXVWUpH )LIJXUH

JLIXUH 9 &RQVWDQWHY GH YLWHVVUH KREWV HWHAp N LCH. FIR\P $R® FOWL R
SDU OD 3K +4 HQ IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ QLFN
D63 3K +4 E 63 SKROFHQWUDWLRQ VLOLPH ®ORBH. ILPHI I pHJI

i PPRO J S+ :

ODLQWHQLU OD IRUFH LRQLTXH FRQVWDQWH HQ IDLVDQW
FRQGXLW j XQH YDULDWLRQ OLQpDLUH GH OD FRQVWDQWH
rWUBLGPH VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH

1RWUH REMHFWLI pWDQW GH GpFULUH OHV SURSULpWpV F
GpSROOXWLRQ GDQV GHV PLOLHX[ GLOXpV QRXV QYDYRQV
IRUFH LRQLTXH FRQWU{OpH 'f{DXWUH SDUW OfDXJPHQWI
GpVWDELOLVDWLRQ SOXV UDSLGH GH OD VXVSHQVLRQ FROC



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

/HV YDOHXUV GHV FRQVWDQWHY GH IRUPDWLRQ HW GH GLV
VLOLFH SHQWH HW RUGRQQpPH j OTRULJLQH UHVSHFWLYHYV
WDEOHDX VXLYDQW

7TDEXHD * &RQVWDQWHYV GH IRUPDWLRQ HW GH GLVVRFLDWLRQ DS
IRUPp VXU OHV VLOLFHV 63 HW 63 HQ VXVSHQVLRQ F

. i &RHIILF
6LOLFY ' / PROV| *i7 v | S°0000
63 3K + “ “
63 3K + “ “

,QIOXHQFH GH OD QDWXUH GX FRQWUH LRQ VXU OHV F

IHFRQVWDQWHY GH YLWHVVH REVHUYpHV GH IRUPDWLRQ
VXVSHQVLRQ FROORWGDOH RQW pWp GpWHUPLQpPHV HQ SUj
FKORUXUH DILQ GYpYDOXHU OYJLPSDFW GH OD QDWXUH F
FRPSOH[DWLRQ

IHV GLIIpUHQWHY FRXUEHV )LIJXUH 9 UHSUPpVHQWDQW C
REVHUYpH HQ IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ QLFN
GIDSSUpPFLHU OfHIIHW GX FRQWUH LRQ

JLIXUH 9 RQVWDQWHY GH YLWHVVH REVSDY (0HH @ N/ EQPSHWH |BWE RQ R
SDD BK +4 HQ IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ QLFNHO ,Ql
63 3K +4 DYHFDL&®W DYHF EL 26F 3K +4 DYHF BMMROYHF 1L 2$F
G FRQFHQWUDWLRQ VLOVLEGLFRGIWHpHH jJ/ PPRO J S+



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

$YHF OHV GHX[ W\SHV GH VLOLFH OD UpDFWLRQ HVW OplJc
DFpWDWH TXfHQ SUpVHQFH GH OTDQLRQ FKORUXUH &HWW
OY{DFpWDWH HVW XQ DJHQW FRPSOH[DQW IDLEOH PDLV SOX
LPSHQVDEOH GH VXVSHFWHU XQH SUp FRPSOH[DWLRQ SDU}V
GH VROYDWDWLRQ GX FDWLRQ PpWDOOLTXH TXL SHXW rwl
PROpFXOHYV GY{HDX DXWRXU GH OfLRQ PpWDOOLTXH > @
GIHDX GH OD VSKqUH LQWHUQH GH VROYDWDWLRQ HVW Of
VXUSUHQDQW GITREVHUYHU XQH OpJqgqUH DXJPHQWDWLRQ (
OTDFpWDWH DX OLHX GX FKORUXUH

,QIOXHQFH GX S+ VXU OHV FRQVWDQWHYV REVHUYpHYV

ITH[SUHVVLRQ GH OD FRQVWDQWH GH YLWHVVH REVHUYp!
FRQVWDQWHY WKHUPRG\QDPLTXHV QRXV DYRQV pYDOXp
FRPSOH[DWLRIUGH 113K +4 JUHIIpH VXU VLOLFH HQ VXVSHQV
/H GRPDLQH GH S+ FRQVLGpUp VH VLWXH HQWUH HW

/D NULDWLRQ GH OD FRQVWDQWH REVHUYpH HQ IRQFWLRQ C

JLIXUH 9 &RQVWDQWHY GH YLWHVVH REV HOHAD N LCOH. FHR\P $ R ® FOWL E
SDU OD 3K +4 HQ IRQFWLRQ GX S* 6% 633K tBROFHQWUDWLRQ VLC
PRGLILPH VLOLFH JUHIIpH|] @ PPR® JFROMWUH LRQ DFpWDWH

'‘DQV OH GRPDLQH GH S+ pWXGLp OD IRUPDWLRQ GX FRF
VXVSHQVLRQ FROORwWGDOH HVW GIDXWDQW SOXV UDSLGH T
&HSHQGDQW OfYpWDW GIYLRQLVDWLRQ GH VXUIDFH GHV VL
PHVXUHV (Q HIIHW ELHQ TXH OH SRWHQWLHO GH VXUIDFH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

HQWUH S+ HW QRXV UDSSHORQV TXH FHOXL GHV VLOLF
GHOj GH S+ /TLQIRUPDWLRQ FLQPWLTXH HVW GDQV FH F
DSUQV JUHIIDJH VRQW GHV VLWHVY SRWHQWLHOV GH FRPSO|
GH OJLRQ SHXW rWUH DXJPHQWpH SDU OD SUpVHQFH GH)\
FRQVWDQWH GH YLWHVVH REVHUYpH VXLW OD FRXUEH HQ
1RXV DSBOW HQ FRPSWH OBV3X D4 JUHIIpH VXU VLOLFH FRO
DX PLHX[ OHV YDOHRBUWHEEVGERORWD GWHVXH YDOHXU GH S+

&LQPWLTXHV GH FRPSOH[DWLRK 6HVIROXELOLVpH HQ \
PLFHOODPQUPMHHQWY GH FRPSDUDLVRQ

'HYDQW OH FRPSRUWHPHQW RULJLQDO GH QRWUH OLJDQG
SRXU OfDQDO\WH GHV UpVXOWDWY QRXV WHQLRQV j IDLUH
VLPSOH 1RXV QH VRPPHV SDV DUULYpV j IDLUH GH PHVXI
K\GURDOFRROLTXH 1RXV QRXV VRPPHV GRQF RULHQWpV VX
,O PWp PLV HQ pYLGHQFH GDQV XQ WHO PLOLHX XQH YDUL
RSWLTXH HQ IRQFWLRQ GX WHPSV SRXU GLIIpPUHQWY DJH(
> @

3RXU VDYRLU VL ODIERPBOHIDWBRQAGHRQGXLW j FHWWH
H[SRQHQWLHOOH HQ VROXWLRQ PLFHOODLUH QRXV DYRQV
3K +4 1L ,, VROXELOLVp GDQV GHV PLEFHOOHV GH &7$% HW

&RQGLWLRQV H[SPpULPHQWDOHYV

/ID FLOQPWLTXH GH ARPSDU[OWLRBR ‘#HVROXELOLVpH HQ PLO
VXLYLH SDU © 6WRSSHG )ORZ 2 HQ PHVXUDQW OfDXJPHQWI
IRUPp HQ IRQFWLRQ GX WHPSV

'DQV GHV FRQGLWI'RRWGOEH SVMHKXKTROXWLRQ PLFHOODLUH F
PpODQJpH VXFFIB\HW YIROKOQWMLRQVY PLFHOODLUHV GH PrPHV |
FRQWB@D®WNHO j FRQFHQWUDWLRQ YDULDEOH 'HX[ WHQVL
QRQ LRAWT®H &7%% FDWLRQLTXH

/IHV FRXUEHV GH '2 | W RQW pWp REWHQXHYV j QP S
FRQVLGpUpPY 7RXWHV OHV H[SpULHQFHV RQW pWp UpDOLVp



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

&RXUEHV 'W |

IDFRXUEH W\SLTXH GH OD IRUPDWLRQ DX FRXUV GX WHPSYV
PLFHOODLUH &7%$% HVW UHSUpVHQWpH HQ PrPH WHPSV T
HISRQHQWLHO LQGLVFHUQDEOH )LJIJXUH 9

JLIXUH 9 &RXUEHV W\SLTRZAHGRAHUCCOBDOWMRIEIPBD®)RQ GX FRPSOH[H
HQ PLOLHX PLFHOODLUH S€7%$%@ 0 E >7,; @ O
> 3K +4@ 0 >1@ 0 QP WUDLW SOHLQ FRXUEH H[SpULP

DMXVHOMP PRQR H[SRQHQWLHO

/D FRPSOH[DWLROU GD 3K +4 HQ PLOLHX PLFHOODLUH FRQ
PRQR H[SRQHQWLHOOH GH OD GHQVLWpP RSWLTXH HQ IRQFW
&HMVWDULDWLRQ PRQR H[SRQHQWLHOOH HVW pJDOHPHQW R
GHV PLFHOOHV GH 7ULWRQ ; JLIXUH 9 E PDLV SO»
FRQFHQWUDWLRQ HQ QLFNHO

/ITPYROXWLRQ DX FRXUV GX WHPSV GH OD GHQVLWp RSWLT
FHV GHX[ W\SHV GH PLFHOOHV HVW FRPSDUDEOH j FH TXL
PLEHOODLUHV > @

2UGUH HW YLWHVVH GH UpDFWLRQ

/IH VEFKpPD UpDFWLRQQW®LYRIXUHWXGHY DQWpPULHXUHV HQ |
VXULFHOHQ VXVSHQVLRQ FROORWGDOH UHSRVH VXH OD ED
PpFDQLVPH UpDFWLRQQHO SHXW rWUH DSSOLITX$DJJ OID FLC
3K +4 HQ PLOLHX PLFHOODLUH VL OfRQ DGPHW TXH OD W
PLFHOOHYV



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

SpDFWLRQ QLFNHO 3K +4 HQ PLOLHX PLFHOODLUH

(WDQW GRQYPWULDWLRQ PRQR H[SRQHQWLHOOH GH OD GHQ)\
FRPSOH[H 3K +4 1L ,, HQ IRQFWLRQ GX WHPSV )LJXUH 9
IRUFpPHQW DSSOLFDEOH GDQV FH FDV /D SURFpGXUH GYDJI
| W REWHQXHV HQ IDLVDQW YDULHU OD FRQFHQWUDWLI
FRQVWDQWH GH YLWHVVH REVHUYpH SRXU GLIIpUHQWHV FR
'HX[ DQLRQV OfDFpWDWH HW OH FKORUXUH RQW pWp F
FRQFHQWUDWLRQ HQ LRQ PpWDOOLTXH
/D YDULDWLRQ GH OD FRQVWDQWH GH YLWHVVH REVHUYp
FRQFHQWUDWLRQ HQ QLFNHO )LIJXUH 9

JLIXUH 9 &RQVWDQWHY GH YLWHVVH REV HLDY p3KGH NREOXEH DLW p|
GHVY PLFHOOHYV GH &7%% HW GH 7; HQ IRQFWLRQ GH OD FR
D HW E >&7%$%0@ F HW G >7; 0@ D HW F ElILRKW G 1L 2%F
QP> 3K +4@ 0 S+ “

/ID FRQVWDQWH GH YLWHVVH GpSHQG OLQpDLUHPHQW GH
YDULDWLRQ HVW FRQIRUPH j O(TXDWLRQ 9 TXL SHUPHW
GH GLDWRRQ DSSDUHQWHY GX FRPSOH[H IRUPp HQ PLOLHX

&RPPREVHUYp VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH

SOXV JUDQGHV HQ SUpVHQFH GH OfDQLRQ DFpWDWH TXTH
GDQV OH FDV GH OD 3K +4 JUHIIpH VXU VLOLFH HQ VX\
FRPSOH[DWILRSDGHOD 3K +4 HVW DFFpOpUpH SDU OfDFpWL



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

IRQGpHV VXU OD YLWHVVH GYTpFKDQJH GH PROpFXOH GYHD
PpPWDOOLTXH SHXYHQW LFL rWUH DSSRUWpPHV SRXU H[SOLT>

,O MWp PRQWUp OD GpSHQGDQFH GH OD YLWHVVH GH FRPSO
SRXU OH V\VWqgqPH SRXH[ OHBXHO D pWp REVHUYE2ATRUGUH
&7%% > @

/ID FRQVWDQWH GH YLWHVVH REVHUYpH GDQV QRWUH FDV F
OH &7%$% /fRUGUH pWDEOL SUpFpGHPPHQW HVWH®ODEIOH
UHSRVH VXU GHV LQWHUDFWLRQV pOHFWURVWDWLTXHV GL
FDWLRQ PpWDOOLTXH &HV LQWHUDFWLRQV VRQW PRLQV II
TXL VRQW GH PrPH FKDUJH TXH OH FDWLRQ HW HQJHQGUH
SRXU HIIHW GH UDOHQWLU OD YLWHVVH GH UpDFWLRQ FRC

/ID QDWXUH GX VXUIDFWDQW IRUPDQW OHV PLFHOOHV SHUP
LPSDFW GLUHFW VXU OD YLWHVVH GH FRPSOH[DWLRQ HQ L
GILOQWHUDFWLRQV pOHFWURVWDWLTXHV SRWHQWLHOOHYV

/IHV YDOHXUV GHV FRQVWDQWHY GH IRUPDWLRQ HW GH GLY\
VROXWLRQ PLFHOODLUH VRQW UHSRUWpHY GDQV OH 7DEOH

7TDEOHDX 9 + &RQVWDQWHYV GH IRUPDWLRQ HW GH GLVVRFLDWLRQ
VROXWLRQ PLFHOODLUH

o o &RHIILF

6XUIDH &RQWH ‘¢ / PRO/| ' Vv GHRUUDp
DFpW 11 13

7,
FKORLU “ ¢
DFpW “

&73%

FKORU “

,O HVW | QRWHU TR QNOOHDORRUVHIMBRQGHQW HQ IDLW |
FRXUGK N >@ VXIILVDPPHQW SURFKHV GH ]pUR SDU YDOF
SRXU QH SOXV rWUH VLJQLILFDWLYHV DYHF OD SUpFLVLRQ



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

(l1'HW GH OD FRQFHQWUDWLRQ HQ WHQVLR DFWLI

'DQV QRWUH pWXGH Re QRXV DYRQV FRQVLGpUp GHV V\V
LPSRUWDQW GH VRQGHU OfHIIHW GH OD FRQFHQWUDWLRQ |
GHL S OD 3K +4 /D FRQVWDQWH GH YLWHVVH REVHUY¢
GLIIpPUHQWHY FRQFHQWUDWLRQV HQ &7%$%

/IHV YDOHXUV GH FRQVWDQWH REVHUYpH VRQW UHJURXSpH\

J)LIXUH 9 ,QIOXHQFH GH OD FRQFHQWUDWLRQ HQ WHQUVILBIDFWLI VXL
OD 3K +4 > 3K +4@ >1@ 0 FRQWUH LRQ DFpWDWH S+

/I fDOOXUH GH OD FRXUEH UpYgOH TXH OD FRQVWDQWH GH
FRQFHQWUDWLRQ HQ &7%$% DXJPHQWH &HV UpVXOWDWYV UH
GH OYfH[WUDFWDQW HQWUH OHV SVHXGR SKDVHV PLFHOOD
WHQVLR DFWLI FRQGLWLRQQH OH YROXPH GH SKDVH RUJDQ

/IRUVMT® TH[WUDFWDQW HVW UpSDUWL HQWUH OHV SVHXGR S
GH UpDJLU GDQV OfHDX ORUVTXJLO HVW HVVHQWLHOOHPI
TXL GRLW IUDQFKLU OHV UpSXOVLRQV pOHFWURVWDWLTXHY\
/H PPEDQLVPH SRVWXOp SRXU OHV SDUWLFXOHV VROLGHYV
FRYDOHQWH j OD SDUWLFXOH QH GpFULW GRQF SDV SDUIL
PLFHOODLUH

/D FRXUEH WUDFpH )LJXUH 9 FRUUHVSRQG j OD IRQFWLRQ

00

R A TXDWLRQ 9
C%O$5>A]pg/4i°>9 ( Q



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

N EUAEY, 61
DYHd:aE‘&ﬂ/ztl’o»?Q’EOkE'ﬁU (TXDWLRQ 9

&HWWH IRQFWLRQ HVW OH PRGgOH OH SOXV VLPSOH GH SU
PLFHOODLUH > @

IRWUHF\WEMEBDQV FHWWH pWXGH HQ PLOLHX PLFHOODLUH
RULJLQDOHV GHV FRXUEHV GH © 6WRSSHG )ORZ @ VXU SDL
PLX[HPLFHOODLUHY 1RXV DYRQV SRXUVXLYL FHWWH pWXG
WHQVLR DFWLI SDUFH TXH QRXV pWLRQMGIDMORNQRWV BIHF AQ@!
&7$% SURFKHV GH FHOOHV REWHQXHV VXU SDUWLFXOHV V
JLIXUH 9 TXH FHWWH VLPLOLWXGH HVW IRUWXLWH

,QIOXHQFH GX S+

I fLQIOXHQFH GX S+ VXU OD YLWHVVH GH FRPSOH[DWLRQ
PLFHOODLUH J/HV FRQVWDQWHV GH YLWHVVH REVHUYpH F
3K +4 VROXELOLVpH GDQV GHV PLFHOOHYVY GH 7ULWRQ ;
/ID YDULDWLRQ GH OD FRQVWDQWH GH YLWHVVH HQ IRQFWL
WLWHHFRPSDUDLVRQ OHV UpVXOWDWY REVHUYpV VXU QI
FROORwWGDOH VRQW UHSRUWpPV VXU FHWWH PrPH ILIJXUH

JLIXUH 9 ,QIOXHQFH GX S+ VXU ODYYBWHWMH GK FRPSOH[DW
v > 3K +4@ 0 >7; @ 0 ‘" FRQFHQWUDWLRQ VLOLFH PRGLIL
VLOLFH JUHIIpH j PPRO J 0> 3K1@ @ O

/JHV YDOHXUV GH FRQVWDQWH REWHQXHV LQGL  TXBIQ V0 Dr X H
3K +4 VROXELOLVpH HQ VROXWLRQ PLFHOODLUH HVW GYDX



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

/ID FRPSDUDLVRQ GHV UpVXOWDWY IDLW DSSDUDVWUH XQH
FRPSDUDEOH j FHOOH REWHQXH VXU VLOLFH HQ VXVSHQVLR

'LVFXVVLRQ

&RQWUDLUHPHQW j FH TXL D pWp REVHUYp HIQ PSIDOL KO PLF
3K +4 JUHIIpH VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH
H[SRQHQWLHOOH GH OD GHQVLWpP RSWLTXH GX FRPSOH[H IF
5DSSHORQV OHV GLIIpPUHQWHY K\SRWKgqVHV TXL RQW pWp |
DVVH] RULJLQDO GHV VLOLFHV S\URJpQpHV 63 HW 63 JU
XQH DEVRUEDQFH WURS pOHYpH SRXU rWUH OLQpDLUH
OH PrPH TXH FHOXL XWLOLVp SRXU OD VROXWLRQ PLFHOO
PrPHV YDOHXUV HW DXVVL SDUFH TXH OD IRUPH GH OD FRX
PP HW GH FP
OD IRUPDWLRQ GfXQ FRPSOH[H GJRUGUH VXSpULHXU
OfDOOXUH GH OD FRXUEH HVW PDLQWHQXH ORUVTXH OfDF
GTRQGH QP DX OLHX GH QP
ELHQ TXYXQ VDXW GH IRUFH LRQLTXH SXLVVH PRGLILH
GH VLBAFHRWPH QRQ FRPSOH[pH GH OD 3K +4 FHWWH PRG
VXU XQH JDPPH GH WHPSV GLIIpUHQWH GH OD FRPSOH[DWLI
OD GHQVLWp RSWLTXH VXU VLOLFH DYHF OH WHPSV
XQBILPLWDWLRQ FLQPWLTXH SDU OD GLIIXVLRQ GH OfLRQ
FRPSOH[DWLRQ GpSHQG GH OD QDWXUH GH OfLRQ PpWDO(C
UDSLGH DYMEDSYHEQGLTXH ELHQ TXH FH SURFHVVXV HVW O
GX GpSDUW GIXQH PROpPFXOH GTHDXRGHPPW D/GEIgUXHGH VRO

IRXWHRQV PRQWUp )LIXUH 9 TXTIXQH IRQFWLRQ EL H[SRQH
FRXUEHVY H[SpULPHQWDOHV '2 I W REWHQXHV VXU VLOLF
VLIQLILHU TXH OYDJHQW FRPSOH[DQW HVW JUHIIp VXU GHX
YLWHVVHYV GH UpDFWLRQ GLVWLQFWHY 6DQV SRXYRLU rwu
SDUDvVW WUqV SHX SUREDEOH SXLVTXH OHV YLWHVVHV GH
PLFHOOHV QHXWUHV GH 7; VRQW VHQVLEOHPHQW OHV
SURFHVVXV FHQVp rWUH EL HISRQHQWLHO GDQV OH FDV G



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

&HOD YRXGUDLW GLUH TXH GHX[ VLWHV UpDFWLIV VXU XQH
THXQ VLWH JUHIIp VXU XQH VXUIDFH VROLGH HW XQ DXWUH
/IYTH[SOLFDWLRQ OD SOXV VLPSOH UpVLGH ILQDOHPHQW GDC
IRUPp QH VXLW SDV OD ORL GH %HHU /DPEHUW $SUqV DYRI
RSWLTXH HQ IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ FRPSO}
'2 | W D SHUPLV GH YDOLGHU"%RQUH5 BHQWXL TWLHD IGAHH S )
FROORWGDOH

/D YDULDWLRQ GH OD FRQFHQWUDWLRQ HQ LRQ PpWDOOL
FRQVWDQWH GH YLWHVVH REVHUYpH HQ PLOLHX PLFHOODLL
FHWWLQpDULWp QIHVW SDV FRQVWDWpPH /H IDLW GYLPSF
GLIIDPUHQWHY FRQFHQWUDWLRQV HQ PpWDO VXU VLOLFH D !
FRQVWDQWH &H FRPSRUWHPHQW QfHVW SDV SURSUH j OD
D GpMj pWp PLV HQ pYLGHQFH GDQV OH FDV GJH[WUDFWDQV
FDWLRQLTXHV > @ 6HXO XQ HIIHW pOHFWURVWDWLTXH VX
SHX GRQF H[SOLTXHU FHWWH SHUWH GH OLQpDULWp

4XH OD 3K +4 VRLW VROXELOLVpH GDQV GHV PLFHOOHV
FROORWGDOH OD UpDFWLRQ GH FRPSOH[DWLRQ HVW SOXV
GH FKORUXUH &HFL QTfHVW SDV VXUSUHQDQW pWDQW GF
FRPSOH[DQW TXH OH FKORUXUH HW TXYLO HQJHQGUH HQ O
GX FDWLRQ PpWDOOLTE HD RpWSHI\VQ I8 IR W6 HOMIDORDIVH GH GRQQ
HVW pJDO | ,(E QW DEGDV' BBV QR YV HRAD GIMWV HRQW. HOLO H P
IRUPH QRQ FRPSOH|[pH

'fDSUqQV OHV YDOHXUV GHV FRQVWDQWHVY GH IRUPDWLRQ
YDULDWLRQ GH OD YLWHVVH GH FRPSOH[DWLRQ HQWUH FF
PLFHOOHV FDWLRQLTXHV TXH GDQV OHV PLFHOOHV QHXWU]
OYDFpWDWH HW OH EURPXUH j OD VXUIDFH GH OD PLFHOOL
&HOD GHYUDLW LQGXLUH XQ SRWHQWLHO pOHFWURVWDWL
UpSXOVLRQV pOHFWURVWDWLJKNHW HRW\W & OGNV SRY VY. AQRJIL
VRLW SOXV UDSLGH HQ SUpVHQFH GYDFpWDWH GDQV GHV P

/ID FRPSOH[DW HR/QV GGHD XV OHQWH SRXU OD VLOLFH 63 TXH
SDU OD 3K +4 /HV YDOHXUV GHV FRQVWDQWHYV GH IRUPDW



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

IRUFH LRQLTXH FRQVWDQWH 7DEOHDX 9 UpYqOHQW XQH
VLOLFHV 1RXV QH SRXYRQV GRQQHU GJH[SOLFDWLRQ VLP!
SRWHQWLHO JrWD GIXQH SDUW HW VIDCH. BHH 68D \ RIQV K GG\ Q
FHOXL REVHUYp SRXU OD VLOLFH 63 GYIDXWUH SDUW 'H\
OLJDQGV IL[pV j OD VXUIDFH OHV IDEWHXUV JpRPpWUL
GLPHQVLRQQDOLWpP pWDLHQW j OJRULJLQH GH OD GLPLQXW
,O D pJDOHPHQW pWp pWDEOL TXH GDQV OH FDV Rs OHV H\
YHUV OD VXUIDFH UplIOpEKLVVDQWH FRQVLGpUpH OH 10}
LQYHUVHPHQW SURSRUWLRQQHO DX UD\RQ GH OD SDUWLF
63 VRQW SOXV JUDQGV TXH FHX[ GH 63 PDLV OD WDLO
GHX[ IRLV SOXV SHWLWH TXH FHOOH GH 63 (Q VH EDVDC
QRXV SRXYRQV DGPHWWUH TXfXQH DXJPHQWDWLRQ GH OD
FH TXL FRQFHUQH OD VLOLFH 63

IDYLWHVVH GH IRUPDWLRQ GX FRPSOH[H 3K +4 1L ,, VXU
FRPSDUDEOH j FHOOH REVHUYpH SRXU XQ FRPSOH[H IRUPp
OfLOOXVWUH OHV YDOHXUV GHV FRQVWDQWHY GH IRUPDW
&HWWH VLPLOLWXGH SHXW SDUDVWUH ORJLTXH FDU OHV Gl
GH SDUWLFXOHV QHXWUHV OH IDLEOH FDUDFWQqUH FDWLRC
SURWRQDWLRQ SDUWLHOOH GH OD 3K +4 SXLVTXH OH SR\
SURFKH GH j S+ &HSHQGDQW LO HVW LPSRUWDQW GH U
OHV SDUWLFXOHV HW OH OLJDQG HVW GLIIpUHQWH GIXQ \
FRPSDUDLVRQ QRXV DYRQV GpWHUPLQp OHV FRQVWDQWH\
GHV PLEFHOOHV GH 7; “ SHW S.D* YRLU $QQHI[H ID ¢
JUHIIpH VXU VLOLFH SUpVHQWBWWQX®.$.D RQ VIDWWHQGUL
i GHV YLWHVVHV WUQV GLIIpPUHQWHY HQWUH OHV GHX[ V\VV
IRQFWLRQ GH OD FRQFHQWUDWLRQ HQ WHQVLR DFWLI PJ
FRWQFLGHQFH

ID TXDQWLWp GI{H[WUDFWDQW HVW VHQVLEOHPHQW OD PrP

0 SDU UDSSRUW DX YROXPH WRWDO /ID VHXOH YpUL
PLFURKpWpURJqQQHY UHSRVH VXU OH YROXPH GH PLFUR SKEC
JOREKDPOBLWDLHX PLFHOODLUH FRQWUH SRXU OHV QDQR!
OHV FRQFHQWUDWLRQVY ORFDOHYV GH OfH[WUDFWDHQW DX Ol



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

GH OJRUGWHG®K)Y OHV PLFHOOHV HW GH 0 VXU VLOLFH

YRXGUDLW GLUH TXH OHWHFRGHANLRQV3E H HHHXBBRDLHQW !
UHVSHFWpHVY ORFDOHPHQW &HWWH TXHVWLRQ D GpMj pWp
FRPSOH[D&X RIQ PHOLHX PLFHOODLUH > @ &RPSWH WHQX
PLFHOODLUHV GH OfpFKDQJH UDSLGH GH OD PROpPFXOH G
SVHXGR SKDVHV DTXHXVH HW PLFHOODLUH HW GH OD IRUP
RQ SHXW LPDJLQHU TXH OfH[WUDFWDQW HVW SUpVHQW GD
OfYH[WUDFWDQW j OD VXUIDFH GH QDQRSDUWLFXOHV VROL
FKDQJH FRPSOqQWHPHQW OD GRQQH 6L OfRQ WLHQW FRF
OfLQWHUSUpWDWLRQ GH OD FLQPWLTXH GH FRPSOH[DWLI
FRPSRUWHPHQWRHGSWHXIEBR FRQGLWLRQV GH FRQFHQWUDW
JUHIIpH VRQW QpDQPRLQVWHEHG®OH \D GHK X G \VIWD®RE H[FqV G
&HV FRQGLWLRQV VRQW DWWHLQWHV LFL HQ UDLVRQ Gt
QDQRSDUWLFXOHV HW GH VRQ LPPRELOLVDWLRQ j OfpFKF
TXDQWLWpP GH OLJIHW HWRGSBDAHPYXUIDFH GH VLOLFH 63

UHVSHFWLYHPHQW 1RXV DYRQV GH SOXV REVHUYReXQH LQ
HQ IRQFWLRQ GH OD TXDQWLWp JUHIIpH

&LQPYWHYV GH FRPSG@KX[BWUR@QHGHFODPH JUHIIp VXU

&LQPWLTXH GH FRPSGHDWHRRFEHDENKM HQ VROXWLRQ D

IDFLQPWLTXH GH FRP SOW[DWLREOD+PH HQ VROXWLRQ DTXH:
VSWESKRWRPpWULH j pFRXOHPHQW EORTXp HQ PRGH DEVR
UHIO OWDIRWPDWLRQ GX FRPSOH[H F\FODPH &X ,, RQW pWp |
SVHXBRUGUH HQ PpODQJHDQW XQH VROXWLRQ FRQWHQDQW
FXLYUH

/HV H[SPULHQFHV RQW pWp UpDOLVpPHY HQ WDPSRQ DFpWL"
FRXUV GH OD FRPSOH[DWLRQ

&RXUEHV 'W |

IDERXUEH W\SLTXH LOOXVWUDQW OD IRUPDWLRQ GX FRPS(
SUPVHQWpPH )LIXUH 9



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

JLIXUH ®RXUEH GH © 6WRSSHG )ORZ 2 SRRUY HFDOWHp B FROLIRRH G VRO
DTXHXVH S+ >FOFOD&PE @ O QP

I NDMXVWHPHQW GH OD FRXUEH VXLYDQW Of(TXDWLRQ 9
HISRQHQWLHOOH GH OD GHQVLWpPp RSWLTXH GX FRPSOH[H H
ID FLQpWLTXH GH RRAPSOH[DWLREGOPDHPH HQ VROXWLRQ DTXI
OHQWH OfYpTXLOLEUH pWDQW DWWHLQW DSUqV SOXV GH W
UpDFWLRQ VH WURXYH YUDLVHPEODEOHPHQW GDQV OfpWD\
IRXV QRXV WURXYRQV GDQV OD JDPPH GITXWLOLVDWLRQ C
SHUPHWWXGH GH UpDFWLRQV H[WUrPHPHQW UDSLGHV GH
3RXU GHVY UpDFWLRQV D\DQW OLHX GDQV FHWWH JDPPH G
XWLOLVHU XQ VSHFWURPqQWUH FODVVLTXH

6FKpPD UpDFWLRQQHO
/H F\FODPH pWDQW ELSURWR®P¥] SBQV FHY WVRQOLQRWQEV

UpDFWLRQQHO GH OD FRPSOH[DWLRQ GH FXLYUH SDU OH
VXLYDQW

JLIXWH 6FKpPD FLQPWLTXH GH&XDSPRPSB H\FWDRE GH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

'DQV GHV FRQGLWIRQG GH ISWHXSRFRQVWDQW OD FRQVWD
HQ GpFRXOH HVW GpFULWH SDU OD UHODWLRQ VXLYDQWH

God GEB7EQH (TXDWLRQ 9
DYHE® OD FRQVWDQWH GH IRUPDWLR@ 1 /9D FERQWW D@XV HF
GLVVRFLDWLRQ DSSDUHQWH

,QIOXHQFH GX S+

3RXU PHQHU FHWWH pWXGH FLQPWLTXH OHV H[SPULHQFH
YpULILHU OYHIIHW GH FH SDUDPgWUH VXU OD YLWHVVH G
FRQVWDQWHVY VRQW IRQFWLRQ GX S+ SRXU FH OLJDQG VRO
3RXU FKDTXH S+ pWXGLp QRXV DYRQV IDLW YDULHU OD FRC
/HV UpVXOWDWY REWHQXV VRQW UDVVHPEOpPV )LIXUH 9

JLIXUH 9 ,QIOXHQFH GX S+ VXU OD YLW)H\S\D—UGJ—I—IFFRPGDH[—IDV\R@X)EGG
SKDVH DTXHXVH D S+ : E S+ “ F 9+

/IHV UpVXOWDWY FRQILUPHQW TXH OD YLWHVVH GH FRPSOH
GpSHQGDQWH GX S+ FHOOH FL HVW GIDXWDQW SOXV JUDC
TXH OXHKH VRLW OH S+ FHWWH GHUQLqUH VXLW XQH YDULI
PpWDO HQ SUpVHQFH FRPPH OH SUpYRLW OY(TXDWLRQ 9

IHWDOHXUV GHV FRQVWDQWHYVY GH IRUPDWLRQ HW GH GLV
F\FODPH &X ,, HQ SKDVH DTXHXVH FRQVLJQpHV GDQV OH
SHUMHKQWMWMWD LQVL GH TXDQWLILHU OfHIIHW GH FH SDUDPgqWUF



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

7DEOHDX 9 + &RQVWDQWHY GH IRUPDWLRQ HW GH GLVVRFLDWLRG
GDQV OJHDX HQ IRQFWLRQ GX S+

ci-- ci-- &RHIILF
S+ e | PRO/| ‘% \ GH ERUU

61LO RQ UHSRUWH OHV YDOHXUV GHV FRQVWDQ@W H\WXWH IRU
REWHQRQV OD ILIJXUH VXLYDQWH

J)LIXUH 9 9DULDWLRQ GH OD FRQVWDQWH GH IRUPDWLRQ DSSDUHQ
IRQFWLRQ@H >+

/D UpJUHVVLRQ OLQp@EUH IGH @) HFRXRUERH SDV XQ FRHIII

FRUUpODWLRQ VDWLVIDLVDQW @ FIQRX W UMW SWRKGHH GHX Y X
SOXV VEUHPHQW OH PpFDQLVPH Re GHX[ SURWRQV VRQW PL

ELWLTXH GH FRPSOHBPDPDWLEBRY B\F&XPHFHUHIIp VXU VLOL

&RXUEHV 'W |

(Q WPI\DFRPSWH GHV UpVXOWDWY SUpFpGHPPHQW REWHQX
H[SPULHQFHV RQW pWp HIIHFWXpHV HQ WDPSRQ DFpWLT>
H[SPULPHQWDOHY OH S+ HVW XQ FRPSURPLV SRXWRXW Y H (¢
HPYLWDQW OD IRUPDWLRQ GTK\GUR[\GH GH FXLYUH HQ VRO



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

/ID FLQPWLTXH GH FRPSOH[DWLRQ SDU QRV VLOLFHV JUHIIp
WHFKQLTXH GX IOX[ VWRSSp pWDQW GRQQp GHV WHPSV C
OfXVDJH GH FHWWH WHFKQLTXH 3RXU DFFpGHU j OfLQIRUF
VLOLFH QRXV DYRQV HX UHFRXUV j OD VSHEFWURVFRSLH 89
8QH VXVSGKWILROQFH JUHIIpH D pWp PpODQJpH VXFEHVVLYF
&X SXLV OH PpODQJH SODFp GDQV OD FHOOXOH GH PH
F\FODPH &X ,, VXU VLOLFH HQ VXVSHQVLRQ FROORWGDOH
RSWLTXH HQ IRQFWLRQ GX WHPSYV

/D FRXUEH W\SLTXH REWHQXH HVW UHSUpVHQWpPH )LIXUH 9

JLIXUH 9 9DULDWLRQ DX FRXUV GX WHPSV GH OD GHQVLWp RSV
VIFBIL63 HQ VXVSHQVLRQ FROORWGDOH S+ FRQREOQWH DWLR
JUHIIpH | PPR@ J 0>&X QP

/HV FRXUEHV H[SPULPHQWDOHY RQW UpYpOp TXH OD IRUPD
VLOLFH HQ VXVSHQVLRQ FROORWGDOH GpFULW XQH PROQR
GH OD FRXUEH )LIJXUH 9

&THVW SRXU QRXV XQ SRLQW SDUWLFXOLQUHPHQW LPSRUW
3K +4 JUHIIpH HW QYD\DQW SDV GTH[HPSOH GDQV OD OLWMW
GH IL[DWLRQ GYLRQV VXU GHV SDUWLFXOHV FROORWGD
H[SPULPHQWDOH SRXU FRQILUPHU OHV FRQFOXVLRQV GH Q
PRGLILpHV SDU OD 3K +4

/D FLQPWLTXH GH FRPSOH[DWLRQ HVW SOXV OHQWH XQH I
JDUGHU j OTHVSULW TXH OTLQWpPJULWp FKLPLTXH GX F\FOI



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

FLQpWLTXH &HSHQGDQW QRXV DGPHWWRQV TXH OH FXLY
F\FODPH JUHIIp HW QRQ SDU VRQ KRPRORJXH UHODUJX
WKHUPRG\QDPLTXHW R®W IPRREQ WYY HQFRUH DFFURFKp | ]
KHXUH GfH[WUDFWLRQ 'H SOXV OfYpTXLOLEUH GH FRPSOH]
QRV FRQGLWLRQV H[SPpULPHQWDOHYVY $X UHJDUG GH FHV R
GILRQV OfHPSRUWH VXU OD FLQpWLTXH GH UHODUJDJH GX

2UGUH HW YLWHVVH GH UpDFWLRQ

(WDQW GRQQp OD YDULDWLRQ PRQR H[SRQHQWLHOOH REVH
PpFDQLVPH UpDFWLRQQHO pWDEOL HQ SKDVH DTXHXVH H\
SHXYHQW rWUH DSSOLTXpV VXU VLOLFH HQ VXVSHQVL

O9pULILFDWLRQ GH OD ORL GH %HHU /DPEHUW

/D FRPSOH[DWLRQ GH FDWLRQ PpWDOOLTXH SDU OHV VLOLE
j OD YDULDWLRQ PRQR H[SRQHQWLHOOH GHV FRXUEHV '2
SDU OD 3K +4 $ WLWUH FRPSDUDWLI QRXV DYRQV YpULIL|
IRQFWLRQ OD TXDQWLWp GH FRPSOH[H HQ SUpVHQFH

/HV GLIIpUHQWHY PHVXUHV GH GHQVLWp RSWLTXH HQ IRQF
UHJURXSpPHV )LIXUH 9

JLIXUH 9 (YROXWLRQ GH OD GHQVLWp RSWLTXH GX FRPSOH[H IR

IRQFWLRQ GH VD FRQFHQM U @BWR Q Q\WIpQWEY BPIVQ P& P F\FODPH
v 63 F\FODPH QP S+ “



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

/I fDOOXUH GHV FRXUEHV HVW FHOOH HVFRPSWpH HQ UDLV
FRPSOH[H DX FRXUV GX WHPSV 6D OLQpDULWpP PRQWUH FC
YpULILpH VXU OHV VLOLFHV JUHIIpHVY SDU OH F\FODPH &HY\
TXH OD SOXSDUW GHV OLJDQGV SRXU COHRWIXHOV OHV FLQpV
&HV UpVXOWDWY PRQWUHQW ELHQ TXH ORUV GH OfpWXG
FRQIURQWpPV j XQ FRPSRUWHPHQW VSHFWURSKRWRPpWULT:
GH OfDOOXUH GHV WRXUEHV GH '2 I

,QIOXHQFH GX S+

/[fHITHW GX S+ VXU OD YLWHKWXVSEDGHOHRP\TFOHPAVUREGIGPHD pW
pYDOXp HQ DSSOLTXDQW OD PrPH VWUDWpPIJLH TXH FHOOH
DLQVL GpWHUPLQp OHV FRQVWDQWHYV GH YLWHVVH REVHUY
IHVDFTXLVLWLRQV FLQpWLTXHV RQW pWp HIIHFWXpHV SR
PpWDOOLTXH HW FRQGXLVHQW j OD YDULDWLRQ GH OD FRQ

YLIXUH 9 ,QIOXHQFH GX S+ VXU OD&XLS\HVOH GH 6RP SOQH[BWIL R
63 vV S+ “r S+ “ FRQFHQWUDWLRQ VLOVEGLFRGLIL
JUHIIpH j PPRO J

IDFRQVWDQWH GH YLWHVVH GH FRPSOH[DWLRQ GX EXLYUH
DYHF OD FRQFHQWUDWLRQ HQ PpWDO (Q RXWUH FHWWH C
IXW OH FDV SRXU OHV FLQPWLTXHV GH FRPSOH[DWLRQ GH
DTXHXVH



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

/ID SHQWH GHV FRXUEHV SHUPHW GH PHWWUH HQ pYLGHQFI
S+ VXU VLOLFH HQ VXVSHQVLRQ FROORwWGDOH &HWWH YL
DXJPHQWH

/IHV YDOHXUV GHV FRQVWDQWHY GH IRUPDWLRQ HW GH GLV'

7TDEXHD * &RQVWDQWHYV GH IRUPDWLRQ HW GH GLVVRFLDWLRQ DS
IRUPp VXU VLOLFH HQ IRQFWLRQ GX S+

- - &RHIILF
S+ | ‘& 1/ PRO/| ‘L Ve FRUU

113 1] 1]

/H UDSSRPW BRODPH GUMIRPFODPH VROXELOLVp HVW HQYL

UHSUPVHQWH XQ UDOHQWLVVHPHQW LPSRUWDQW /RUVTX
DVVRFLHU XQ OLJDQG j XQH PLEHD OHF HREOREKE UM HD X QHXD S
GH OTfRUGUH GH > @

6L OfRQ FRPSDUH OHV )LIXUHV 9 HW RX OHV 7DEOHD>
LPSWFVXU OHV YLWHVVHVY GH FRPSOH[DWLRQ HQ PLOLHX
IRUVTXH OD FRPSOH[DWLRQ VYHIIHFWXH VXU VG;'?@SI_TF)HH OH S-
chg)aa DORUV TXH OfYfLQYHUVH pWDLW REVHUYp HQ PLOL

GYH[SOLFDWLRQ FODLUH j FH VXMHW QpDQPRLQV OH GpFU
VLPXOWDQpPHQW TXH OD FRPSOH[DWLRQ QYfHVW SHXW r'
&HSHQGDQW OD YLWHVVH GH FRPSOH[DWLRQ HVW WUqV UL
VXVSHQVLRQ FROORwWGDOH SDU UDSSRUW DX PLOLHX KRPR.
UHVWHUDLW PDMRULWDLUHPHQW VXU OD VLOLFH j OfpFKHO

'LVFXVVLRQ

/ID YDULDWLRQ GH OD GHQVLWpP RSWLTXH DX FRXUV GX WHF
F\FODPH PpWDO VXU VLOLFH HQ VXVSHQVLRQ FROORwGDOI
OfHDX PDLV pJDOHPHQW FHOOH UHODWLYH j OD 3K +4 VRC
PRQR H[SRQHQWLHOOHY &HOOH GH OD FRPSOH[DWLRQ SDU



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

/D ORL GH %HHU /DPEHUW HVW YpULILpH VXU OHV VLOLEHYV
GH OD 3K +4 JUHIIpH LO D |DOWD VBIPRIQQ IGH X3HD \DLRXpY HRCS
FRPSUHQGUH OH FRPSRUWHPHQW FLQPWLTXH

IDGLIIpPUHQFH HQWUH OHV GHX[ FRPSOH[DQWV LPPRELOLVp
RSWLTXHV GH OD 3K +4 VRQW j OJRULJLQH GIXQ FKDQJt
QXePvAW OLp DX JUHIIDJH VXU VLOLFH ,0 \ D SHUWXUEDWL
OHV LBRY@VAAMHFWURQLTXHV QH VXLYHQW SOXV OD ORL GH
JUHIIp /H F\FODPH VHUDLW GRQF PRLQV VHQVLEOH DX[ SHL

IDFRQVWDQWH GH YLWHVVH REVHUYpH GpSHQG OLQpPDLUHF
VXU VLOLFH JUHIIpH SDU OH F\FODPH FRPPH FHOD IXW OH F
OD IRUFH LRQLTXH 'DQV OH FDV GX F\FODPH JUHIIp LO QF
LRQLTXH FRQVWDQWH FRQWUDLUHPHQW j OD 3K +4

/ID PRGLILFDWLRQ GX S+ LQIOXH VXU OD YLWHVVH GH FRPS
HwW OD 3K +4 &HWWH YLWHVVH DXJPHQWH DYHF OH S+ &
UHODWLYHPHQW OHQWH VXU VLOLFH QRXV DYRQV pWp FRQ

ID FLQpWLTXH GH FRPSOH[DWLRQ GH FXLYUH QYD SX rWUH
pWXGLpV FDU OHV DFTXLVLWLRQV REWHQXHV SRXU OD VL
VLIQLILFDWLYH GH OD FRQVWDQWH S&&YLWHVVH REVHUYpH

IfpWXGH FLQpWLTXH GX F\FODPH QYD SDV pWp SOXV GpY
FRPSOH[DQW FRPSOLTXH IRUWHPHQW OfLQWHUSUpWDWLRQ

&RQFOXVLRQ

'DQV FH FKDSLWUH QRXV DYRQV pWXGLp OD FLQPWLTXH C
OfLQWHUIDFH VROLGH VROXWLRQ HQ PHWWDQW | SURIL\
QDORUWLFXOHV VROLGHVY RUJDQR PRGLILpPHV HQ VXVSHQVL
/IDIDLVDELOLWpP GHV DFTXLVLWLRQV FLQpPWLTXHV SDU OD V!
XQH SKDVH VROLGH GLVSHUVpH D pWp GpPRQWUpH

(Q VIDIIUDQFKLVVDQW GHV FRQWUDLQWHY OLpHV DX[ PRY
FRORQQH TXL SRXUUDLHQW DOWpPUHU OfLQIRUPDWLRQ FLQ]|



&KDSOWSIIH)pWLTXHYVY GH FRPSOH[DWLRQ GTHVSqgFHV PpWL
VXVSHQVLRQ FROORwWGDOH

HvW OLPLWpH SDU OD UpDFWLRQ FKLPLTXH HW QRQ SDU (
FRPSOH[H GpSHQG GH OD QDWXUH GH OYLRQ PpWDOOLTXH

%LHQ TXH OHV SURSULpWpPV RSWLTXHV GH OD 3K +4 QYDL
PRQR H[SRQHQWLHOOH GX FRPSOH[H DX FRXUV GX WHPSV F
PpFDQLVPH GHWRIWGIXIGE® pWp FRQILUPp SRXU FHV VLOLFHV C
GHQVLWpP RSWLTXH

1RXV DFROWQ pYLGHQFH TXH OD YLWHSPH GH ORPBQG [ DWH
VLOLFH pWDLW FRPSDUDEOH j FHOOH REVHUYpHOS®RKU FH
7ULWRQ ; $XVVL OD IRUPDWLRQ GX FRPSOH[H 3K +4 1L
FRQGXLW j GHV UpDFWLRQV SOXV OHQWHV TXH FHOOHV PLV
/D FRPSDUDLVRQ GHV UpVXOWDWY LQGLTXH TXH OfK\GURSKk
HQJHQGUHMIIHW VXU OHV FRQVWDQWHVY GH YLWHVVH DXVV
JUHIIDJH FRYDOHQW j GHY SDUWLFXOHV VROLGHYV

1RV UpVXOWDWYVY WpPRLJQHQW FODLUHPHQW TXH OfDGVRU:
GHV WHPSV SOXV FRXUWV TXH OD SOXSDUW GHV pWXGHV X
TXL GPpFULYHQW XQH FLQPWLTXH WUQV OHQWH GDQV XQH p
GHV FHQWDLQHYV GH PLQXWHV

8Q FRPSRUWHPHQW FLOPRW.GNUH B Hp EDHXRHRQW pWp REVHU
F\FODPH JUHIIp SRXU OHTXHO OD IRUPDWLRQ GX FRPSOH[H
XQH PRQR H[SRQHQWLHOOH SHUPHWWDQW GJDFFpGHU SOX
OD 3K +4 JUHIIpH
/D FRPSOH[DWLRQ GH FDWLRQ PpWDOOLTXH SDU OH F\FOD
FHOOH SDU OD 3K +4 JUHIIpH SRXU ODTXHOOH OD FRPSO}
PRLQV GH PLOOLVHFRQGHV DORUV TXH SRXU OH F\FODPH
PLOXWIBWWDW GH SURWRQDWLRQ GX F\FODPH HVW SULQF
IDLW

/H GPFURFKDJH GX F\FODPH QYD SDV pWp SULV HQ FRPSW
OJLQWHUSUpWDWLRQ GHV GRQQpPHV &THVW XQ SKpQRP(qC
EDVLTXHV GX F\FODPH 1RXV DYRQV HVVD\p GH OLPLWHU
VXIILVDPPHQW pOHYp SRXU YLVXDOLVHU OD FLQpWLTXH G



&KDSPWEIHQpWLTXHY GH FRPSOH[DWLRQ GTHVSqFHV PpWEL
VXVSHQVLRQ FROORWGDOH

VROXWLRQ SRXUUDLW WRXW GH PrPH SHUWXUEHU HW GpS
IRUPH GHV FRPSOH[HVY UHODWLYHPHQW SOXV VWDEOHV TXH



&RQFOXVLRQ JpQpUDOH HW SH






&RQFOXVLRQ JpQpUDOH HW SHUVSHFFWLYHV

/JHV WUDYDX[ SUpVHQWpV GDQV FH PpPRLUH SRUWHQ
WKHUPRG\QDPLTXHV HW FLQPWLTXHV GH OD RRP SIGHWWLR (
OD SKpQ\OD]JR K\GUR[\TXLQROLQH 3K +4 HW OH F\FODP
VLOHGHXVSHQVLRQ FROORWGDOH /H EXW GH FHV LQYHVWI
TXDQWLWDWLYHV HW TXDOLWDWLYHV SOXV SUPFLVHV VXU ¢
OfLQWHUIDFH VROLGH OLTXLGH DILQ GYpODERUHU GH
GPpFRQWDPLQDWLRQ GTHIIOXHQWY LQGXVWULHOV VDQV VR
PLHX[ FRPSUHQGUH OHV SDUDPgWUHV UpJLVVDQW OHV SKp
OTRQ YHXW SUpGLUH XQH PHLOOHXUH VpSDUDWLRQ FKURPTE

/D FDUDFWpULVDWLRQ GHV VXSSRUWYV VROLGHV V\QWK
POWKRGHV SK\VLFR FKLPLTXHV %(7 :36 ,5 501 89 F
POPpPHQWDLUHY 1RXV DYRQV PLV HQ pYLGHQFH SRXU OD
VXVSHQVRRGD FRO W UqV VWDEOHV G HHYOX® R 8IBIVW IGRVMDBIN pF
PRQWUp GTXQH SDUW OfDSWLWXGH GHV VLOLFHV S\URJp(
VRQLFDWLRQ HW GYDXWUH SDUW OH PDLQWLHQ HQ VXVSH

KHXUHV 1RXV DYRQV pJDOHPHQW GplLQL SRXU FKDFX
H[SPULPHQWDOHYV RSWLPDOHV SRXU PHWWUH HQ °XYUH Of
VROLGH

/JHV SURSULpWpV FRPSOH[DQWHY GH OD 3K +4 JUHIIpH
POPWDOOLTXHV j GHV FRQFHQWUDWLRQV GH OYJRUGUH GX
GIH[WUDFWLRQ D FRQGXLW j OD GpWHUPLQDWLRQ GHV FR«
1RXV FRRQMUDLQVL OD VHXOH YDOHXU GH FRQVWDQWH Uj
LPPRELOLVp VXU SKDVH VROLGH HQ FH TXL FRQFHUQH OH
DYHF OH QLFNHO /D VW°FKLRPpWULH GX FRPSOHI[H D pW
PDLV pJDOHPHQW HQ VROXWLRQ PLFHOODLUH %LHQ TXH
FRPSDUDEOHV j FHOOHV PHVXUpHV HQ PLOLHX PLFHOODLU]|
LQIpPULHXU j FHOXL GHV PLFHOOHV /D FRPSDUDLVRQ GH FH
GIXQ FRPSOH[DQW JUHIIp VXU SKDVH VROLGH HQ OLHX HW
PLFHOOHV DX FRXUV GH SURFpGpV GIfpSXUDWLRQ PHWWDOQ)\
VLOLFH pYHQWXHOOHPHQW SHUGXH DX WUDYHUV GX ILOWU
DX[ PRQRPqQUHYV GH VXUIDFWDQW

1RXV DYRQV WHQWp GH PHWWUH j SURILW OfXWLOLVD
FRPSOH[HV WUQqV VWDEOHV VXU VLOLFH FHSHQGDQW VR



&RQFOXVLRQ JpQpUDOH HW SHUVSHFFWLYHV

LPSRVVLEOH OD GpWHUPLQDWLRQ GH FRQVWDQWHY GTH[V
7RXWHIRLY OHV SURSULpWpV H[WUDFWDQWHV GH FH OLJD
SRXU GHV WHPSV FRXUWV GH UpDFWLRQ
/D IDLVDELOLWpP GIXQH pWXGH © 6WRSSHG )ORZ 2 D pW

DYHEHV QDQRSDUWLFXOHYV GH VLOLFH RUJDQR PRGLILpH

FLQPWLTXHV UpDOLVpHVY RQW FODLUHPHQW LQGLTXp TXH O
VRQW OLPLWpV SDU OD UpDFWLRQ FKLPLTXH HW QRQ SDLU
3K +4 JUHIIpH VXU VLOLFH RQW FRQJW{RIP®UG HGKXD ® DFIQGLUHP
FRPSOH[DWLRQ PDOJUp OfpYROXWLRQ QRQ PRQR H[SRQHOQ\
LO IDOOX FRUULJHU OfpFDUW j OD ORL GH %HHU /DPEHU
H[SRQHQWLHOOH GH OD GHQVLWp RSWLTXH GX FRPSOH[H L
GX¥RPSOH[H VXU VLOLFH HVW FRPSDUDEOH j FHOOH REVHU"
0 GH 7; DORUV TXH OD FRPSOH[DWLRQ DSSDUDVW SO X\
&HMV\WUHPLqQUH DSSURFKH FLQPWLTXH j OfLQWHUIDFH VROl
SKDVH VROLGH D OLHX GDQV GHV WHPSV SOXV FRXUWV T:
OLWWpPUDWXUH Re LO HVYW TXHVWLRQ GIXQH FLQPWLTXH OL
FLQpWLTXHV REWHQXV SRXU OH F\FODPH JUHIIp RQW SHUP
VLOLFH HQ VXVSHQVLRQ FROORWGDOH PDOJUp XQH FLQpPW!
JUHIIpH

3buPL OHV SHUVSHFWLYHVY VXVFHSWLEOHV GH FRPSOp\
SKDVH VRO LGH HPROUGAIDPIHWGDQYV OH FDGUH GIXQ GpYHORSSI
] JUDQGH pFKHOOH /HV VLOLFHV PpVRVWUXFWXUpHV WHOO
YRLH GTH[SORUDWLRQ WUqV LQWpUHVVDQWH SRXU DFFUR
HYgFHVY PpWDOOLTXHV HW pYDOXHU OTLQIOXHQFH GH OD ¢
IRQFWLRQQDOLVDWLRQ GHV VLOLFHV SRXUUDLW rWUH pW
VWDEOHY OHV FRPSOH[HV IRUPpV HW DXJPHQWHUDLHQW (
GYfHVSqFHV PpWDOOLTXHV 'ITDXWUHV PpWDX[ ORXUGV GHY
SORPE OH PHUFXUH TXL VRQW GHV VXMHWYV GH VDQWp GH
DPpOLRUHU OfH[WUDFWLRQ GH FHV PpWDX[ VXU OD EDVH G



5plpUHQFHY %LEOLRJUDSKLT






SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ -1 ,VUDKQOWHKPROHMFXODU $QG$BRGHPRHYV 3 ) RHIWAHV/R(

> @ 0/ +DKHW DGVRUSWLRQ RI VXUIDFWD QWKWHDRK WVRIOWWEBEUZX
RI ELRVXODDAHHWO 'HNNHU 1HZ <RUN

> @ 3% O6FKZBEQWHRRN RI 6HSDUDWLRQ 7HFKQLTXHV IR
OF*UDZ +LOO 3URIHVVLRQDO

> @ 5 9DQ *3UUULHANRH@QFHQWUDWLRQ PHWKRGV IRU WKH D¢
VSHFWURPHWU SR WH FEKIQLLA X$HPW D

> @ ( 3LSHUDNL + 9%H\UQQGIWW(LJDDFINZGIW WK VRUSWLRQ F
DFWLYDWHSQPDUBRKQP $FWD

>@ <3 'HSHQD 0 *DOOHJRDPH DINERPRUBMQRQ VSHFWL
GHWHUPLQDWLRQ RI FDGPLXP LQ ELRORJLEFDO VDPSOHV XVI
DFWLYDWHG FDUERQ FROXPQ DQG GLVDWIQR QW D6S B FRKUHOD \

>@ 5 ( 6DQWHOOL 0 *DGOHFRQPHOWOPDWRHO DQG DWI
GHWHUPLQDWLRQ RI FRSSHU WUDFHV LQ ZDWHUV E\ RQOLQ
PLQLFRGPP® QWD

> @ 7 $\GHPLU O6HWHUHBRLQDWLRQ RI QLFNHO LQ XULQH E\
VSHFWURPHWU\ DIWHU DFWBEQDWHGHRPDWUWERQ HQULFKPHQW

> @ 0 6 R\ODN : 1DULQ /| $WRPLFO DER/'FDUBWLRQ VSH
GHWHUPLQDWLRQ RI FRSSHU FDGPLXP OHDG DQG QLFNHC
VHSDUDWLRQ SURFHGXUH RQ D Q@ UDFWML{YDWPH G CHHDRWVERRO F\R B

> @ 0 <DPDQ GB6HWKEWUQDWLRQ RI FDGPLXP DQG OHDCG
DFWHGFDWERQ HQULFKPHQW E\ DWRPISODBVWRWSWLRQ VSHFW

> @ 7 .XERWD . B6X]XNHWHUPINOWLROQ RI WRWDO VHO
VHGLPHQWY DQG QDWXUDO ZDWHU E\ JUDSKLWH IXUQDFE
FROOHFWLRQ DV D VHOHQLXP LY7F@BPS®H] RQ DFWLYDWHG

> @ 63 4XLQDLD - % % GD 6LOYD 0 3WHGERQOH®®WHWDIW LS
OHDG FRPSOH[HG ZLWK 2 2 GLHWK\O GLWKLRSKRVSKDWH E
GLIIHUHQW VRUEHQWV LQ D IORZ LQMHFWLRQ V\VWHP F
VSHFWURDPIOWEBW D

> @ -% % GD 6LOYD 0 % 2 *LDEWPK®GOQDW LR Q& XRUWHIXX
DOXPLQLXP DQG LQ VWHHOV E\ HOHFWURWKHUPDO DWRPI
VHSDUDWLRQ XVLQJ D PLQLFR@DORQAVRYN DFWLYDWHG FDUERQ

> @ 3 'DRUDWWDQDFKDL QXOVBDRBOHPHPWLBUHFRQFHQW
PHWDO LRQV IURP DTXHRXV VROXWLRQ E\ 3B@RDIQPSJHJIQD W



SpIpUHQFHY ELEOLRJUDSKLTXHV

> @ , 1DULQ 0 6R\ODN 'HWOBPLODWUDQ RI WUDFH PHWI
QDWXUDO ZDWHU VDPSOHV DIWHU SUHFRQFHQWUDWLRQ
DFWLYDWHG FDAUERIQMRO XPQ

> @ 6 &HUXWWL O0) 6LOYD -$ *DVTXH] 2G08LQHOVLC
SUHFRQFHQWUDWLRQ GHWHUPLQDWLRQ RI FDGPLXP LQ GU!
K\GUR[\TXLQROLQH LQ D IORZ LQMHEFWLRQ V\VWHP FRXSOH:
HPLVVLRQ VSHFWURPHWHU 6SHFWURF $FWD 3W % $WRP ¢

> @ * &KDNUDSDQL '65 0OXUW\ 3/ 6RRISD\Q\RD Bl FHIN PBI
FRPSOH[HV RQ DFWLYDWHG FDUERQ DV D UDSLG SUHFRQFF
&X &R &G &U 1L 3E DQG-9 1HRFHURRQ { I®RUH U

> @ 0 *KDHGL ) $KPDGL + .BUHFRQFHEDUDWIR@LDQG |
FRSSHU RQ DFWLYDWHG FDUERQ XVLQJ DPLQR GLPH\
PHWIER[Q]\OLGHQLPLQ WKLRSKHQROH - .RUHDQ &KHP B6RF

> @ . -DQNRZVNL - <DR . .DVLXUD $0XOWNRDWNDQ\
GHWHUPLQDWLRQ RI KHDY\ PHWDOV LQ ZDWHU VDPSOHV
PLFURZDYH LQGXFHG SODVPD DWRPLF HPLVVLRQ VSHFWURF
FDUEB®HFWURF $FWD 3W % $WRP 6SHFWU

>@ 0 6RVOBMNNMMUPLQDWLRQ RI WUDFH DPRXQWV RI FRSSI
VDPSOHV DIWHU SUHFRQFHQWUDWLR®QRQHDQ XIVF WOLYLOWRIQG

> @ 0 B6R\ODN , 1DULQWDPH 'RQNQFKPHQW DQG DWRP
VSHEFWURPHWULF GHWHUPLQDWLRQ Rl OHDG FRSSHU FDGI|
E\ XVH RI DQ DFWLYDV$Q® & DMHERWY FROXPQ

> @ ($ 7DNDUD 6 ' 3DVLQL &DEHOOR 6 &HAQDONWH - $
SUHFRQFHQWUDWLRQ GHWHUPLQDWLRQ RI FRSSHU LQ SDU|
LQGXFWLYHO\ FRXSOHG SODVPD RSWIFDRO FoRRPHRQYHBDFW

> @ << -LDQJ <: :X -) J/LX 4 $PPRQLXPDQJ
S\UUROLGLQHGLWKLRFDUEDPDWH PRGLILHG DFWLYDWHG F
GHWHUPLQDWLRQ RI $V ,,, LQ ZDWHU E\ JUDSKLWH IXUQ

OLFURFKLP $FWD

> @5 & %DQVDO $6WARMDWHG &D UE&RER $SWHRWS WIDRQRU DQG
*URXS %RFD 5DWRQ

> @ . 6WREHU $ )RQRWURW®WRKIG JURZWK RI PRQRGLVSH
PLFURQ VL]H ERQORLG ,QWHUIDFH 6FL

> @ 5- .YLWHN -) (YDRRLGH: VRODQH PRGLILHG FRQWU
7KH FRYDOHQW DWWDFKPHQW UHDFWLRQ IURP DTXHRXV VI
ERXQG GLDPLQH ZAQWOFRESAUS$EWD



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ 0 ( ODKPRXG 00 2VPDEHOMEWERKFESHOQWUDWLRQ DQ
SKDVH H[WUDFWLRQ RI PHUFXU\,, IURP QDWXUDO ZDWHU
$QDO &KLP $FWD

> @. 7THUDGD . ODWVXPRWRH<FfROIFGIQUWBRWLRQ RI SDOC
ZDWHU ZLWK WKLRQDOLGRIDRDEGHEP® REFWDOLFD JHO

> @ . HUDGD . ODWVKRRWHQWLDO@ODEOHFRQFHQWUDWLR
DUVHQLF Y ZLWK WKLRQDGIQ®DHD OKRBIGHGRWDVLOLFD JHO

> @ . 7HUDGD . ODWVXPRWRNLRQ.LRPIXBRSSHU ,, E\ VRP
DJHQWY ORDGHG RQ$QDUL RKKLRFXSBWDW V

> @ . [HUDGD .3UBRBREXKHDWUDWLRQ RI FREDOW ,, LQ
QLWURVR QDSKWKRO VX ®POPUIMWHDG RQ VLOLFD JHO

> @ 5 ( 6WXUJHRQ 6 6 %HUPDQ 6 13UHOPRGFHQGWHDWY
WUDFH HOHPHQWY IURP VHD ZDWHU ZLWK WO®IOF D&KMRPRELO

> @ -: OF/DUHQ $ 3 O\N\WLXN 6 1'HWIDWORIHQ D6WA R@ HRIIP
PHWDOV LQ VHDZDWHU E\ LQGXFWLYHO\ FRXSOHG SODVPD
RQ VLOLFD LPPRELOL]HG$QROG BRJMPXLQROLQH

> @ $ 7RQJ < S$NDBWHGFRTFHMNDUDWLRQ RI FRSSHU FRE
PHWK\O SKHQ\O VWHDUR\O S\UB®RBMROQH ORDGHG RQ VLC(

> @ $5 6DUNDU 3. 'BPRWSIWLRQGDURBYHU\ RI PHWDO LR
PRGLILHG ZLWK VOODBP\QWOGR[LPH

> @ - 6HQHYLUD®BRXHIHG PORMHULDOV IRU WKH VROLG St
I[URP DTXHRXVNMBDRWDRQ

> @ 5 .RFMDQ 6 3&8P-OHARQNWROANLHG VLOLFD JHO VRUE
SUHFRQFHQWUDWLRQ RU HODRADPWDRRQ RI WUDFH PHWDOV

> @ 0O ( ODKPRXG *@LOtREODUHO LPPRELOL]JHG GLWKLRDEF
SRWHQWLDO VROLG SKDVH HPWDRMWRUYV IRU PHUFXU\ ,,

> @ 0O ( ODKPR&E&BFWLYH VROLG SKDVH H[WUDFWLRQ RI
LPPRELOL]HG GLWKLRFDIED® DE&KH. ’5 HEAWDWLYHV

> @ ' ( /H\GHQ * + /XWWUHOO $ (&KDRDEWHUG]DWDRQ
DSSOLFDWLRQ RI VLO\ODWHG VXEVWUDMHNO | RIK LU HFRQIF |

> @ 7 6HVKDGUGLGLFD+DRBRE LWUILHG/KR[\VLO\O HWK\O WK
VHOHFWLYH VRUEHQW IRU WKH VHSDUDWLRQ DQG SUHFRC

> @ .6 $EBRKHUELQL ,00 .HQDZ\ 0$ +DPHG 50 ,V
HSDUDWLRQ DQG SUHFRQFHQWUDWLRQ LQ D EDWFK PRGH



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

DQG 3E,, E\ VROLG SKDVH HI[WUDFWLRQ E\ XVLQJ RI VLOLF
7DODQWD

> @3 /HVVL 1/ 'LDV - & ORUMRIUBWLRG RP®SRMFRQFH
PHWDO LRQV RQ VLOLFD JHO PRGLILHG ZLWK GLPHUFDS

> @ 5 *DUFLD 9DOOV $ +UGOLFND - 3HUXWND - +DYH!
OXQR] 9DOLHEH$B®UDWLRQ RI UDUH HDUWK HOHPHQWV E'
FKURPDWRJUDSK\ XVLQJ D FRYDOHGWDFCRGLKLRG $FIWOD.FD JF

> @ 6 +XWFKLQVRQ *$ .HDUQH\ ( +RUQH % /\QFK -
6 - +DBBIOVLG SKDVH H[WUDFWLRQ RI PHWDO LRQV XVLQJ
WHWUDK\GURQDPDWKNP $FWD

> @ 73 5DR 56 3UDBMHNQHGH ®IYMIHAO EHQ]JHQH FRSRC
FKDUDFWHUL]DWLRQ DQG WKHLU &RIOM 5@ Y. QRYDO Q&K H\PUD

> @ $* +RZDUG 0 +3WHERRHAHY@WUDWLRQ RI PHUFXU\ DQ
GLWKL]RQH FRDWHG BRODVYVWAD HQH EHDGV

> @ -/ IXQGJUHQ $RBHOGFKADW VWXGLHY DQG DSSOLFD
FKURPRJHQV LPPRELOL]JHG E\ DGVRUSWLRQ R$XQ DOV W\KHR) H

> @ 3 %YHUPHMR %DUUHUD * *RQ]DOH] &DPSRV 0 )HUU
&ROXPQ SUHFRQFHQWUDWLRQ RI RUJDQRWLQ ZLWK WURSR
E\ HOHFWURWKHUPDO DWRPL]|DWDRQ PMRUSWLRQ VSHFWUI

> @ 3 %HUPHMR %DUUHUD 50 $QOOR 6HQGLQ 0 - &DQV
BHOHFWLYH SUHFRQFHQWUDWLRQ DQG GHWHUPLQDWLRQ R
DWRPLF DEVRUSWLR@DWVS HFVRIDRMHOW &\K H P

> @ 6/ & )HUUHLUD &) GH %ULWR $) 'DQWDRWNHQ® / (
GHWHUPLQDWLRQ LQ VDOLQH PDWULFHV E\ ,&3 $(6 DIWHU V
3$1 7DODQWD

> @0 & <HEUD 1 &DUUR 0 ) (QULTXH] 9$LHEBGCHWYRP&IOG
SUHAFRQW¥UDWLRQ RI FRSSHU LQ VHD ZDWHU XVLQJ FKH:
LQFRUSRUDWHG RQ D IORZ LQMHFWLRQ IODPK @DNMRPWF DEV

> @ . ,VVKLNL ) 7VXML 7 . XZDARR/QRFHQWDDNDADRP® RI W
IURP VHDZDWHU ZLWK GRGHFHQ\O TXLQROLQBER®HIPPSUHJC(

> @ $ 5DPHVK .5 ORKDBQHFREHVHKIWUDRWLRQ RI WUDFH P
'$' UHVLQ FRDWHG ZLWK GLWKLRFDUEDPDWHY DQG GHWH !
DWRPLF HPLVVLRQ VSHFWURPHWQWDIX VDOLQH PDWULFHYV



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ $1 ODVL 53%HSDWEMLRQ DQG FKDUDFWHUL]DWLRQ
ZLWK EURPR\ULG\OD]R GLHWK\ODPLQR SKHQRO IRU SUH
HOMPMMWHVHQLXV - $QDO &KHP

> @ 5 6D[HQD $ . 6LQBKQVEBKAHVENMPEL D FKHODWLQJ SR(
LPPRELOL]LQJ DOL]DULQ UHG V RQ DPEHUOLWH [DG DQG L

OHDG ,, FDGPLXP ,, ]LQ$QDOD Q& LPLFNID ,,

> @ 5 6D[HQD $ . 6LQJK6DCGLE\CBLIPWIKRIULEH IXQFWLRQDOL
VRUEHQW DPEHUOLWH [DG VIQWKHVLVY DQG DSSOLFD
GHWHUPLQDWLRQ RI JLQF,, DQG OHDG ,, E\ XYRQWWWRPL

> @ 3. 7HZDUL $KLROMMOKF\OLF DFLG LPPRELOL]JHG $PE
VRUSWLRQ EHKDYLRXU DQG DSSOLFDWLRQV LQ HVWLPDWLF
VSHFW U RBRDWUY W

> @ 5 6D[HQD $\URFADDNKFKRO 9LROHW LPPRELOL]JHG $PE
DQG PHWDO LRQ XSWDNH SURSHUWLHYV $XR® DEOLP | RF VDD T

> @ 3. 7HzZDUL $PEHUQUWH ;$' IXQFWLRQDOL]JHG ZLWHK
VIQWKHVLVY RI D QHZ SRO\PHU PDWUL[ DQG LWV DSSOLFD\
GHWHUPLQDWLRQ E\ IOCDPH DWR$QPOD\WWRUSWLRQ VSHFWUR

> @ 3. 7THZDUL 68QW&KHMKY FKDUDFWHUL]DWLRQ DQG DS
PRGLILHG DPEHUOLWH ;$' UHVLQ IRU SUHFRQFHQWUDWLF
ZDWHU VDPSOHV E\ IODPH DWRPLF DID\(GFOLUBWDRLRQ VSHFWURP

> @ 3. 7THzZDUL $BUHBRQFKQWUDWLRQ RI OHDG ZLWK ¢
$PEHUOLWH ;$' EDVHG FKHODWLQJ UHVLQV IRU LWV GHW
VSHFWURDHOW QW D

> @ 0 .XPDU '3 6 5DWKRUMD® LROLEDKLFKPHQW ZLWK
IXQFWLRQDOL]HG ZLWK 7LUR®Q DQ\M@AWLFDO DSSOLFDWLRQ

> @ 0 .XPDU '3 6 5DWKRUKDPL]BURQYQKDQFKRUHG RQ $P
$ QHZ PDWUL[ IRU VROLG SKDVH H[WUDFWLRQ RI PHWDC
VSHFWURPHWULF)GHWHUPUOQDWICGRDD &KHP

> @ . 'HY * 13U DS OUDWLRQ DQG DQDO\WLFDO SURSHU
FRQWDLQLQJ EUPBICDPHWMDR XSV

> @ 0 & <HEUDELXUUXQ O & *DUFLDGRSD]JR $ %HUPHN
SUHFRQFHQWUDWLRQ RI WUDFH DPRXQWYV RI PDQJDQHVH
PDFURUHWLFXODU SRO\ GLIDWNGD-RWDUEDPDWH UHVLQ

> @ 0 .XPDU '3 6 5DWKRURJBOORDQURPRELOL]HG DPEH
QHZO\ GHVLIJQHG FROOHFWRU IRU HQULFKPHQW RI PHWDO
DWRPLF DEVRUSWLRIN VBHKWRJ RFHADU \



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ : 9LDUG ) 3LKDQ 6 3URWHULDWHG&DBUKDBQPHQW F
3E =Q &G KLJKZD\ SROOXWLRQ ELRDFFXPXODWLRQ LQ
&KHPRVSKHUH

> @ 9% /HPRV [/ 6 * 7HL[HLUD O0'"' %H]J]HUUD $ & 6 &R
&DUGRVR "6 GH -HVXV (6 6DQWRWZ3PDWIDWOLODV/IRUGDRA
HIWUDFWLRQ RI WIPDFHISEBHWHRWKF 5HY

> @ 9 &BRPBOG SKDVH H[WUDFWLRSHREWWRPDFHFWOHBWQ V
6SHFWU

> @. 3\U]\Q¥S\®OLFDWLRQ RI FDUERQ VRUEHQWYVY IRU WKH |
PHWDO SR/ 6FL

> @ 0 OLUR 6. +DUWZHOO - -DNPXGHHFHQWUXBBBDQR S P
LQ DXWRPDWLF VROLG SKDVH H[WUDFWLRQ ZLWK UHQH:
DSSURDFHBF 7UHQGYV $QDO &KHP

> @ ( .HQGX]OHU $®%WRBPIZKWNHARUSWLRQ VSHFWURSKRWRI
WUDFH FRSSHU LQ ZDWHUV DOXPLQLXP IRLO DQG WHD VDP
QDSKWKRO GLVXOIRQLF BEOD® RGKSPEHUVRUE

> @ $5 *KLDVYDQG 5 *KDGH®HOFWRNBQHMIFRIQBPKHGW U
WUDFH FRSSHU ,, XVLQJ RFWDGHF\O VLOLFD PHPEUDQH G
JO\R[LPH GHUL® D QWYDH

> @ 11 *UHHQZRRG &EKHPRLVYWUKDRZI WEBHUUDHPRHOBWMYHVYV 1
<RUN

> @ < =KHQJ ; . /L < 7TRQJIBRORKRNKRI =LQF &RSSHU DQC
SDWKRJHQHVLY RI 'LDEHWHY DQG 'LDEHWLF &RPSOLFDWLF
+HPRJ

> @$ 1 $UDXMR 5 & & &RVWD <‘&ROBRRQV R VEEIDP DAHMRH U P |
FRSSHU LQ DTXHRXV VDPSOHV XVLQJ D IORZ LQMHFWLR
SRO\ HWK\OHQL FID@®H QFV/RI X P Q

> @ 0/ )HUQDQGH]GHFRUGRYD $ OROLQDGLD] 0, 3DVF
'HWHUPLQDWLRQ Rl WUDFH DPBXQWVORI|IRFBESRUFZRQRK E\
VSHEWURSKRWRPHWU\ )UHVHQLXV - $QDO &KHP

> @ [/ . 6KSLIXQ <9 6KXVKHQBERHOWDOQHRXRLUBMBWUR S
GHWHUPLQDWLRQ RI FRSSHU ,, DQG ]JLQF ,, EDVHG RQ WK
VI\VWHP$QDO &KHP

> @ 5 6D\ ( %LUOLN $ (UVR] ) <LOBDHFRQWAHELWEBW LS
FRSSHU RQ LRQ VHOHFWLYH LPSQDOWEREBLPRGFRWHL PLFUREH

> @ 0 6KDPVLSXU - )DVLKL $ .KDQFKL 5 +D¥VDQL .
VWRLFKLRPHWULF LPSULQWHG FKHODWLQJ UHVLQ IRU VH
DTXHRXV BQDBOD &KLP $FWD



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ , 'DNRYD , .DUDGMRYD 1 ,YDQRY 9 *HBROLBYD !
SKDVH VHOHFWLYH VHSDUDWLRQ DQG SUHFRQFHQWUDYV
SRO\UQHWKD F U\ O4L@DROL F&JKRLEPH & W D

> @ 6 :DODV $ 7RELDV] 0 *DZLQ % 7U4S23.0ILFD VéMRIR K
D PHWDO LRQ LPSULQWHG SRO\PHU EDVHG RQ VDOHQ &X FF
DQG )$$6 GHWHUPLQDWQBQWD FRSSHU

> @ ( OHULDQ 0 $QNH 0 ,KQBRMH@WEVDRIESIOHIUU &RPSR
(QYLURQPRRRMQ :LOH\ :HLQKHLP

> @ + ' %HOLW] )RRWRKXHAREGYWILRIHU %HUOLQ

> @ ( 6PEWRUOG +HDOWK 2UJDQL]DWLRQ :+2 7DVN *UI
+HDOWK &ULWHULD IRU 1LFNHO

> @ $( ODUWHOO OGHWBDDQFRAFNOH[HV LQ BBHXHRAMUW RIGHZW
<RUN

> @ - .ULVWLDQVHQ -0 &KULVWHQVHQ 7 +HQULNYV
'"HWHUPLQDWLRQ RI QLFNHO LQ ILQJHUQDL®YDIDQ &KRP HPRW

> @ ;- &KDQJ 4 4 66X '< /LDQJ (LILFLHIQF% DQGDRSSOLFI
SRO\ DFU\OGLQLWURSKHQ\ODPLGUD]RQH GLQLWURDFU\OSKH
FRQFHQWUDWLQJ DQG VHSDUDWLQJ WUDFH $X ,,, 5X,,, |,
7L ,9 IURP VROXWDRQ YWBSOHYV

> @ < *XR % - 'LQ < * /LX ;- &KDGQGUHFERQBHQWUDWLR
GHWHUPLQDWLRQ RI WUDFH HOHPHQWY ZLWK DPLQRDFHW
E\ LQGXFWLYHO\ FRXSOHG SODVPD/DWROWMD HPLVVLRQ VSH

> @ 6' &HNLF + )IBOHNRI5D®SRPNPLQREHQ]RLF DFLG IXQ
FRSRO\PHU UHVLQ IRU WKH VHSDUDWLRQ DQGSQDBFR®ERQYV
$FWD

> @ . 6LQJK 6 GBLYWWBIVLY FKDUDFWHUL]DWLRQ DQG D
1L ,, LRQ LPSULQBISG SERXAAP HWF L
> @ , /DUN®M\ \HDUV RI VROLG SKDVH H[WUDFWLRQ LQ

GHYHORSPHQW DQ&KRRIPODWRIAU $

> @ &) 3BROHG SKDVH H[@QUDFWR8KVWGLD RI 6HSDUDWL
$FDGHPLF 3UHVYV

> @ 0& +HEDPIRIH KDQGOLQJ VWUDWHJILHV IRU WKH DQ
FRPSRXQGV IURP HQYLURQRHQ®W D 0OHADGWHIQDIDP KAKHH\P

> @(0 7KXUPDQ . GBOGYDPHEFHY LQ VROLG SKDVH H[WU]
HQYLURQPHQWDO FKHPLVWU\ 7UDF 7UHQGV $QDO &KHP



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ & ) 3BROHG SKDVH H[WUDFMWIQRFOFZRWHGGDRDVRNV 6HSD
6FLHQ@HADGHPLF 3UHVYV

> @ ) &KDSXLV 9 3LFKRQHBRXFHOQWQLIRWLRQ E\ VROLG
3ULQFLSOHY DQG DSSOLFDWLRQV LQ WKH HDLYQA URYPGHRLWL
7HFKQRO

> @ 5 /XFHQD % 0 6LPRQHW 6 3&RDUHHQIDD/O R I ICDDFRIF
VDPSOH SUH-S DKW EBRW R JU

> @ O *DVQLHU 'pS{WV PpWDOGQLRHMWO\SBRHFXWH HW LQGL

> @ 0 +HEWWRW LRQ H[WUDFWLRQ LQ PERBRRIGHVEKUHRJ GG M

> @ , 0 .RDWHCRWILVH RI $QD O \MKIHF POWSEKNVELWHWYBH (QF\FOF
<RUN

> @ -' $LNHQ < /L® SHUVHEHAWLYH RQ QDQRFOXVWHU FI
DQG Q & + 1 VWDELOL]JHG ,U 2 VLPLODU WR QDQRI
FDWDO\VO®RO &DWDO $ &KHP

> @ $ %WHUJJUHQ $ GRUWDB®HYYLVMW FRQWURO RI FROO
PHVRVWUXFW-XBKGVV IKKIHFD &

> @ ;. 0ob 1+ /HH + - 2K -: .LP & . 5KHKXULDFH3DU
PRGLILFDWLRQ DQG FKDUDFWHUL]DWLRQ RI KLJKO\ GLVSH
VXUIDF®MODAWRLG 6XUlI $ 3K\VLFRFKHP (QJ $VS

> @ 3 *RQGUHWDPLFHWULWFRVLW\ RI PDFURVFRSLF VXVSH
VROLG VSKHUHR/O

> @ 5. 7RHUFKHPLVWU\ RI VLOLFD 6ROXELOLW\ SRO\P
SURSHUWLHYV DQGLBEHRFKHP IK\RW DI\

> @ & - WULQNHUG6RO *6IFXKBBHWQFH 7KH 3K\WLFV DQG &Kk
SURFHVYEQGHPLF 3UHVV 6DQ 'LHJR

> @ $ 9DQEODDGHUHQBDUSB DF OHHQORRIHSKR ORI\ DQG FKHPLI
RI FROORLGDO VLOLFD VSKHUHMW BPQ\&MW | BR™M DEWR[\VLODQH

> @ *+ %RJIJXVK 0% 7UDFRIHE&DUBWNRWQYNRI PRQRGLVSHUV
FRQWURO RI VL]H DQG ROVKWIVDOFWREDGYV

> @ *+ %BRIXVK &WXOGINRNRL WKH NLQHWLFV RI WKH S
VLOLFD SDUWLFOHV WKURXJK WKH K\GURO\VLV ORGORRQGC
,QWHUIDFH 6FL

> @ *+ %RIXVK &BPRLKRURWNIOLFD SDUWLFOH SUHFLSLW
JURZWK RR&@ROORLG ,QWHUIDFH 6FL



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ $ %XUQHDX $%JUHXIDBHIUIYW JURZWK RI VLOLFD IURP
FRQFHQWUDWHG VRAGRWORQ RI6RBPRBEV\VLFRFKHP (QJ $V¢

> @ $ 9DQEODDGHUHQ -0RITRGIHVOHAUVSE PRQBRLGDO VLC
WHWUDDONR[\WLODQHYV SDUWLFOH 1RZROWRR® MW UURRZH

> @ $ 9DQEODDGHQMEHYLYULG®G FKDUDFWHUL]DWLRQ RI
IOXRUHVFHQW PRQRGLYBOUPYLVLOLFD VSKHUHYV

> @ $ 9DQEODDGHUHQ $ ,PKRI 'LPHDAMRQBO 9WURMILQ
VXEPLFURPHWHU FROORLGDO SDUWLFOHV LQ FRQFHQWUDW
PLFURVFRGIPXLU

> @ $ 9DQEODDGHQPNMXHY¥LYUD®G FKDUDFWHUL]DWLRQ RI
RUJDQR VLOLFDEROIOHRILKBY, QWHUIDFH 6FL

> @ 07 +DUULV 55 %UXQNKRIQ EBVH FBWRO\]HG K\GUR
FRQGHQVDWLRQ UHDFWLRQV Rl GLOXWHI1BRQG&BRWF H QRO

> @ 3 - 'DYLV 5 'HVKSDQGH "0 G6PLWK3RWH VAW RNWMX
HYROXWLRQ LQ VLOLFD JHO GXULQJ DJLQUR®U&UOVW ORAQL G

> @ + *LBVFWKHVLV RI PRQRGLVSHUVHG VLOLFD SRZGHI
UHDFWLRQ-NLQUWREHINVNQ &HUDP 6RF

> @ + *LBMPWKHVLVY RI PRQRGLVSHUVHG VLOLFD SRZGHU\
DQG FRQWLQXRXV SURGXFRIHRMQSHUHREBIF V6 RF

> @ 5' %DGOH\ : 7 )RUG ) - OFQIDEM BREGLIVFDYNRQ R
VLOUPDJIPXLU

> @ - /HFORX[ - %URQFNDUW ) 1RYLOOHG®GWXGRGHWVKH
WH[WXUH RI PRQRGLVSHUVH VLOLFD VSKHUHKRNO®GRDGBY DQ
6 XUIDFHV

> @ $ /DEO\OWWKIQVH HW FDUDFWpPULVDWLRQ GH VLOLFHV
BURSULPWpPV FRPSOH[DQWIHYVWHQGH. ORFW RIJTXM X +3 1D QF\

> @ $* 'HIXW¥BQLFDO %XOOHWLQ 3LJPHQWV 1R %
$(526,/S '"HIXVVD &RUSRUDWLRQ )UDQNIXUW DP 0ODLQ

> @ $* 'HIKWNWOQLFDO %XOOHWLQ 3LJPHQWYV 1R $(526
IRU OLTXLG ' MUKWHMBV&ARUSRUDWLRQ )UDQNIXUW DP ODLQ

> @ $* 'HIXWFBQLFDO %XOOHWLQ 3HIXNYWYV &R WXR WHIBW
JUDQNIXUW DP ODLQ



SpIpUHQFHY ELEOLRJUDSKLTXHV

> @ O -DIDUIDGHK , $ 5DXPWIQFD& 6SLRSBHBYXWLHY RI DPRL
PRGLILHG VLOLFD QDQRSDUWLFOHYV SURGXDHG QAW FR FRCQC

> @ $9 .LBXOHXFH &KHPLVWU\ DQG &KIHRLDF D @O0 R BLLH IQFFD-
7KH 3K\VLFV DQG &KHPLVWU\$FOHRT SHUMHBUYREDYVLBIR

> @ 3 9RQVFKLQ $#FLEGLWREHUVLODQRO JURXSW Y3 WHKQPP L (
$FWD

> @ 6ROQQHWMHOQGDO\WLF H[SUHVVLRQ IRU WKH SDUWLFOH
DFLGLRO RRIFGD-O 4ROORLDG ,QWHUIDFH 6FL

> @ & 'HVSDV $ :DOFDQLXKIW X LQNWHYWMWILUBDWLRQ RI WKH
DTXHRXV DPPRQLD E\ XVLQJ D KLIJK 7TDBDXOMWIF\ GLHOHFWULTF

> @ $3 /HJUDQG + +RPPHO $ 7XHO $ 9LGDO + %DO
&HUQLFKRZVNL 5 (UUH + 9DQGDPPH -3 *DOODV - ) +H
%XUQHDX < \GUIRPGOHWRI| VLOUGY SIRO@OEMRWND FH 6FL

> @ % +XPPMHOWRSSHPHQWYV H[SpULPHQWDX[ HW WKpR
,QIUDURXJH HW &WDH B® 'RFWRUDW 8+3 1DQF\ ,

> @ % +XPBWWPDWLRQ RI K\GUR[\O GHQVLW\ DW WKH VX
FRPSOHPHQWDU\ QPU DQG UIIRRD @ LH VSM UGR®I IQGW

> @ 0 7VFKDSHN 5 0 6MWDPHYVWMWOQRHHYLOLFD DQG TXDU
&ROORLG ,QWHUIDFH 6FL

> @ . 6WUHQJH +#KBLOGUVDBPUHIDWLRQ RI VROLG SDU
XOWUDVRQRPODRLEQ3IRO\P 6FL

> @ - (LVHMQQIDXHWDO UHDSSUDLVDO RI UHFHQW FRPPXQ
FKDUDFWHUL]DWLRQ RI VL&ORGORDGE BRVOAP &KGURVROV

> @ 0 (WLHQQH 6 *RXEHUW 5HQDXGLQ < 5RXVVHOLQ &
:DOFDOX®OWLDUP &\ FODP *UDIWHG OHVRSRURXV 6LOLED $ 6
BWDELOLW\ Rl 6LOLFD ODWHULDOV )XQREWLDRQDOL]HG ZLWK ¢

> @ 6 *RXEHUW 5HQDXGLQ 0 (WLHQQH 6 %UDQGHV 0
'DOFDYRRWRUV $I1IHFWLQJ &RSSHU ,, %LQGLQJ WR 0OXOWLD
6LOLFD LQ $TXHROQUJBRDXWLRQ

> @ 6 *RXEHUW 5HQDXGLQ 0 (WLHQQH < 5RXVVHOLQ
&\FODP )XQFWLRQDOL]HG 6LOLFD ORGLILHG (OHFWURGHV |
(OHFWURDQDO\VLYV

> @ 6 *RXEHUW 5HQDXGLQ O ORUHDX & 'HVSDV 0 OH
DOFDOURPOWDPPHWULF '"HWHFWLRQ RI /HDG ,, 8VLQJ $PLGF
ORGLILHG &DUERQ 3OUWHWORPQYLR\EHV



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ - ODSHEHW HLQLJH $]RIDUEVWRAHUGBW 2FKEKERRP L O
> @ - -SHRBUR[\D]R GHULYDWLYHV- R&KKRPQRREQH 3DUW ,
> @ . ODWSXNPSDDDWLRQ RI EHQ]JHQH D]JR GHULYBWLYHV

&KHP ©6RF

> @ 7 ODWVXR $ OXVBOVKHQWVIDRWR[SHULRKBDQWDINIELD
=DVVKL - 3KDUP 6RF -SQ

> @ , $LHOOR 0 *KHGORQRRHWHIFQPIIQISRO\PHULF R[R"
FRPSOH[HV FRQWDLQLQJ DON\O SKHQ\@MRE RE&K KRG § R\MDT
> @ <) &KHQJ =4 J/LX 0 6KL 4 =KDR ) 4RYHO7 <I

FKURPRIJHQLF FKHPRVHQVRUV IRU IOXRULGH DQLRQ EDVHG
&KLQ - &KHP

> @ 76 % %DXO $ OL]DU $ /\ND ( 5LYDUROD 5 -LUDV
(QJOHUSKHQ\OWLQ ,9 FRPSOH[HV RI WKH ( DU\O O
B\QWKHVEXOMQ® XFOHDU 105 60Q ORVVEDXHU HOHFWUR
FKDUDFWHUL]DWLRQ DQG DVVHVVPRQW @RRWY LAKWHP F\WR

> @ 0 *KHGLQL O /D 'HGD , G6LGWHORVLY DQIGYBERIVR
FKDUDFWHULVDWLRQ RI OXPLQHVFHQW ]JLQF FRPSOH[HV Z
&KHP 6RF 'DOWRQ 7UDQV

> @ + <DPDGD < +DVKLGD O6HINRIXRKSOLQODUIHDEWLRQ |
RUJDQLF VROYHQWY % XKW LERRRAJGUDWLR

> @ 6 7DNDPRWR 4 )HBL@LXGER/ XYH)DBIGVEHKDYLRU RI R
UHDJHQWY VRPH DU\O$RRO BXHPROLQROV

> @ 5+ 8LEHO ®/68HRWURY¥RSLF VWXGLHV RI SURWRQ
ELQGLQJ RI D VROXWLRQ SKDVH PRGHO IRU VLOLFD LPPRE
$FWD

> @ $OEHUW - 1L,ROKLDWLBY FRQVWDQWYV RI KHWHURF\F
+\GUR[\ GHULYDWLYHV RI QLWURJHQRXV \WIKHPHPERFUHG UL

> @ 00 .KDWHU <0 ,VVDIHFW ®RKRWNEMWLWXHQWYV RQ
FRQVWDQWYVY RI VRPH TXLQROLQRO D]JR FRPSRXQGYV

> @ . 6RURND 56 9LWKDQDJH '$ 3KLOPISKRUHAY FHIQNH
SURSHUWLHV RI PHWDO FRPSOH[HV RI K\GUR[\TXLQROLQF
DSSORGHBWDO &KHP



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ - 6WDU\ < $ =RORWSRLWYL W LF DIH WIDXONKOLWLRQ RI (TXLC
L QYROYLQJ +\GUR[\TXLQROLQH D@@BG$E&WAK I8 PMADD &B WO D &\
1f 3HUJDPRQ 3UHVV 2[IRUG

> @ $= (O 6RQEDWL 50 ,VVBXSUDBRQBFOIDWBL VWUXF
VWHUHRFKHPLFDO YHUVDWLOLW\ RI DJ]RTXLQROLQH FRQWI
6SHFWURF $FWD 3W $ OROHF %LRPROHF 6SHFWU

> @ -0 6LOOCFD JHO DV DQ LQVROXEOH FDUULHU IRL
FKURPDWRJUDSKLF DGVRUEHQWYV SUHSDUDWLRQ RI K\G
FKHODWLRQ FKURPDWRJUDSKWRURRBWRUWUDFH PHWDOV

> @ .) 6XJDZDUD + + 'HHWDOOHSDUDWRRXFNIBURSHUYV
DSSOLFDWLRQV RI K\GUR[\TXLGROIOQHRKRPRELOL]HG FKHOI

> @ 0$ ODUVKDOO G6AGWIRWWRRD VLOLFD LPPRELOL]JHG
$PLQRSKHQ\O W ULPHMCK R KVHFO D Q H

> @ () 9DQVDQW 3 9DQ GHU QRBUWFWHULIDWQRYHDQ G
ORGLILFDWLRQ RI WK \6HDLIFD 6 RUIDFMFKW 7KH 1HWKHUOD

> @ 3 %DQHW 1 ODUFRWWHLQSOHFEMWWHS' GhVIRQUWOLRQ RI
RQ D VLOLFIDQ3PXDEH

> @ ),; =KDQJ 0 3 8N QDYWKDQ ILOPV RI ROLJRLPLGH
DVVHPERDORLG 6XUI $ 3K\VLFRFKHP (QJ $VS

> @ 5 3XQLUHGG 0 &R8DDGIOWD\WVR@HFXODU DVVHPEO\ RI
ILOPV LQ VXSHUFULWLFDO /D@QCPXILTUXLG VROYHQW PHGLD

> @ 65 3XQLUHGG &R¥YDEAOAOHQWYPROIKYFXODU DVVHPEO\ RI
XOWUDWKLQ ILOPV LQ VXSROWEGRLW LOWH PIHGIHXEF L

> @ 3/ 'RODQ < :X /. ,VWD 5/ OHW]HQBEHREXVWN$D QKO
HITLFLHQW VI\QWKHWLF PHWKRG 1RBARUPISGLGNVS SHWURDUUL

> @ $ *RVZDPL $ . 6LQJK %+\GH@NITWDYUDE®DMH DQFKRUF
JHO YLD QHZ PRGHUDWH VL]H OLQNHU V\QWKHVLV DQG DS
IODPH DWRPLF DEVRUSWLRQ VSBPWQRMHWULF GHWHUPLQD\

> @ 9% 7THUW\INK 9 9 <DQLVEEROONQW D W WIDRXPHI) W R |
GHULYDWLYHV WR WKH VLOLFD VXUIDFH E\ X¥HUP WQPID H

> @ 6 )LRULOOL % 2QLGD & %DUROR *HWKKFDUGL RI
PRGLILHG 5HLFKDUGW V G\H RQ 6%%$ PHVRSRURXV VLOLF
/IDQJPXLU

> @ 0 (WLHQQH $QDmAOWLRBDXOVLQYHVWLIJDWLRQ RI WKH
VWDELOLW\ RAUDBLWRGWROLFD LU DORBROV PHGLXP



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ O *LPSHO +\GUERGIWLFDOO\ VWDEOH FKHPLFDOO\ ER
PHWDO FRPSOH[DWLQJ OLJDQGV VIOQOWKHVLYVY FKDUDFWH
/ILIDQG ([FKDQJH &¢KURPDW&RKKURBBW RBUES KLD

> @ 0 /XFKIBOQWKHVLY DQG IXQFWLRQDOL]DWLRQ RI P
DSSOLFDWLRQ DV D VXSSRUW |RULVR/MRBALDW]HRE RAW DO FDW
JHGHUDO ,QVWLWXWH RI 7THFKQRORJ\

> @ .6 $EHKHUELQL & 3DSH 2 5LHQHW] ' 6FKLHO 5 6
+RCGGAVDELOL]DWLRQ RI Q DPLQRSURS\O VLOLFD JHO DJDLQ\
ZLWK 7L2 RU 6B® *HO 6FL 7HFKQRO

> @ $. .ROVWDG 3 < 7 &IBBHFWURIKRWRPHWULF GHWH
QG DFLG GLVVRFLDWLRQ FRQVWDQW RI RHIQDO ERXBB WR

> @ 5+ 8LEHO ,QO0VIWX BDWDQ VSHFWURVFRS\ VWXGLHV |
E\ K\GUR[\TXLQROLQH FRYDOHQWSRDERXXXGHMWR VLOLFD VXU

> @ 5+ 8LEHO 7H®PS<DUWILYJ RI PXOWLSOH OLJDQG PHWD
K\GUR[\TXLQROLQH PRGLILHG VLOLFD VRO JHO PDWHULL
VSHFWU RBWBERB\&KHP

> @ 5+ 8LEHO )LEHUDRSWYF 5DPDQ VSHEWURVFRS\ IRU
PHWDO LRQ FRPSOH[DWLRQ E\ OLJD B®\8QPBRHEWURWGFRQW

> @ 9 2NOHMDV 5+ 8LEHO 5 (OHRRWWRE |L-HXO G+ FRQWU
WDXWRPHUL]DWLRQ DQG PHWDO LRQ ELQGLQJ UHDFWLYLW
HOHFWURGHQDXU IRKHP

> @ 6 GH ORQUHGRQ $ 3RWWLHU - ORKRHWFWHWD¥BWQQ
WKH JUDIWLQJ RI DPLQRHWK\O DPLQRSURS\OWUZLPHWKR
&KHP

> @ '0 9HUPHXOHQ $)Q)R PIDORXX/HBIOQ WRUBWIRR RRQ FRQW
SRUH JODVOQRP Q&K HP

> @ 3 <7 &KRZ ) RDEOFQWEHRUSWLRQ E\ LPPRELOL]HG |
GHWHUPLQLQJ IUHH FDOFLXP LRQ FR QGRIDODNUTKMIPRQ LQ D

> @ '0 9HUPHXOHQ 6ORZA&ABRMZHDOQ WKH HOHFWULFDO
VLOLFD VXUIDAMRWUGWHRMDRLODDW KH KR\GWRORDHAGR OO \ I$U

> @ O0( +RZDUG - $0RROOGERAFEH QRQHTXLOLEULXP ELQC
FKURPDWRJUDSK\ &KDUDFWHUL]DWLRQ RI K\GUR[\TXLQR
JODVV XVLQJ D IORZ LQMHFWLRQ V\$@Bb® Z&RNMHKP D SDFNHG P

> @ 05 HDYHU ;QVEWXUIOWXRUHVFHQFH VWXGLHV RI DO
E\ K\GUR[\TXLQROLQH FRYDGRO®O&KRXQG WR VLOLFD



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ 5 - =HHMWMWHBRWHQWLDO LQ &4ROORLG 6FLHRPEHBUEQF
3UHVV 1HZ <RUN

> @ 7: +HDOH\ /R LKBOH VXUIDFH JURXS PRGHDW RI DT
&ROORLG ,QWHUIDFH 6FL

> @ -5 -HIRUHNHWDOHIRMHBKHODWLRQ FKURPDWRJUDSK!
K\GUR[\TXLRRWALQH3DS $P &KHP 6RF

> @ 0$ ODUVKDOO 3HWBIRUPWQYRMINWXGLHY XQGHU IORZ
LPPRELOL]JHG TXLQROLQRO DQG LWV DSSOLFDWLRQ DV D
DWRPLF DEVRUSWLREQOBW&KPRQDWLRQV

> @ - 9DQ ZQ@PIOHQGKDWLF SRIEG\DFRIOIMHVEKBP 3D\V
> @ (. %%DUHEBAHOQWKHVLV RI WHWUDD]DF\FORWH
QLFNHO ,, FRPSOH[ ,QRUJ &KHP

> @ -( S5LFKPDQ 1LWURWNQQNVQDORJV -RI$PUREK® PHWRHUV

> @ 7 %DLOO\ < /HURX[ ' (OODQRXQL $ 1$)XQMZQ 7
WULF\FOLF ULQJ V\VWHP 7KH WHWUD D]DWULF\FOR
UHDFWLRQ Rl WHWUDPHWK\OGLDPLQRPHWKDQH ZLWK D
DQG WKH ; UD\ VWUXF\®RE B VRH W KHQSKR/G'¥FW$SFDGHPLH 'HV
)DVFLFXOH % OHFDQLTXH 3K\VLTXH &KLPLH $VWURQRPLH

> @ * +HUYH + %HUQDUG 1 /H %ULV - $ @BRXIRXANH W
F\FOHQ F\FODP DQTHWRPKMHGORQ /HWW

> @ - .RWHN 3 +HUPDQQ 3 9RMW&VWMW DO SRKRXYHW¥ XU
UHDFWLYLW\ RI D D D D WHWUDD]DSHUK\GURS\UHQH GH
VHOHFWLYH QLWURJHQ DON\ODWLRQ RI & ROV U D D

&HFKRVORYDN &KHP &RPP

> @ ) %RVFKHWWL ) 'HQDW ( (VSLQRVMHJISRVBIDHEFE®/ LY H
IXQFWLRQDOL]DWLRQ RI-WHWURBBHPF\FORDONDQHV

> @ -5 5RSHU.LQHWLPWWXGLHYV RI QLFNHO ,, DQG FRSS
PDFURF\FOHV RI WKH F\FODP W\SH NLQHWLFV DQG PH
GLITHUHQW 1 PHWK\ODWHG WRWIUDODHKBP\FORWHWUDGF
> @ -5 5RSHUL®@HWAIFDYWXGLHV RI QLFNHO ,, DQG FRSS
PDFURF\FOHV RI WKH F\FODP W\SH NLQHWLFV DQG PH
GLITHUHQW & DON\ODWHG VOHRWU D & KBPIPPFORWHWUDGHF

> @ 0 OH\HU 9 'DKDRXL *LQGUH\ &&REOGAFRPRDWLRQVYXID
FRRUGLQDWLRQ VFKHPHYV RI FDUER[\ODWH DQG FDUEDPR\O
F\FOHQ DQG F\FODP DQG WKH UHODWIRRY GVR& WHKMHLBEHSUR



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ .( .ULVWLDQ :- 6RQJ $ (OOHIHSPDYDWIRQ SKUY
BWUXFWXUH DQG 8QXVXDOO\ )DFLOH 5HGR[ &KHPLVWU\
&RPSOMIRUJ &KHP

> @ (OLDMQHWLFV DQG PHFKDQLVP RI PHWDO FRPSOH]
PDFURHW¥ RI WKH F&RERB WAEBHP 5HY

> @ 50 ,]JDWwW . 3DZODN -6 %URHBYWEKDEQD P L Ko WXQHX) INC
GDWD IRU PDFURF\FOH LQWHUDFWLRQ ZLWK&RBEBWLROY DQL

> @ '. &DEELQHVV ' ODFDBRFNEXPF HIIHFW RQ VWDELO
WHWUDPLQH -FREPS QHKHIR/ 6RF

> @ * 5R\DO 9 'DKDRXL *LQGUH\ 6 'DKDRXL $ 7DEDUC
/IHFRPWHHZ V\QWKHVLV RI WUDQV GLVXEVWLWXWHG F\FODP
GLVXEVWLWXWLRQ PHFKDQLVP RQ WKH EDVLVYXRI - UDUJGDV
&KHP

> @ ) &XHQRW 0 OH\HU ( GUSMKRHWL V5 FKOUDDRUGHUL]DW
FU\WWWDO VWUXEWXUHV RI F\FODP GHULYDWLYHV 7KHUPF
FKHODWLRQ E\ RFWDGHQWDWH FRBREDPRKHPUPHG PDFURF\F

> @ 6 )X]JHURYD - .RWHN , &LVDURYD 3 &MHRPDRQQ .
WHWUDD]DF\FORWHWUDGHFDQH ZLWK RQH PHWK\OS
IRU VHOHFWLYH FRBOMRQ 7HID@RGELQJ

> @ < 'RQJ 6 )DUTXKDU . *ORH /) /LQGR\ % 5 5XPEF
OHWDO LRQ UHFRJQLWLRQ ,QWHUDFWLRQ RI D VHULHV RI

WHWUDD]DF\FORWHWUDGHFDQH F\FODP ZLWK VHOHTF
LRQWDOWRQ 7UDQV

> @ 6XMDQGL 6 & +DQ '6 +BO@OWDO\WIKF B[CCDDVWIINRQ RI
RYHU &R F\FODP IXQFWLRQDOL]JHG-6&BWDPDWHULDO ZLWK

> @ ; < /LDQJ XRRI\FOGDBERBSOH[HV DQG WKHLU&KSHFOLFDW
6RF S5HY

> @ ' 6LOYHUVLGHV & & $QRBHYHL -, FUFBRDPDEDVHG FRP
UDGLRSKDUPDFHXWLFDO DSSOLFDWLRQVD OWRWKHAHYDY VD QG

> @ ) %DUEHWWH ) 5DVFDORX + &KROOHWWUYUDFWDRRX
RI XUDQ\O LRQV IURP DTXHRXV VROXWLRQV XVLQJ VLOL
FRQWDPLQDWHG ZDVWB x® WU RV WBHFBWDP H Q W

> @ ) &XHQRW 0 OH\HU $ $RRDHFXODY DESOBRDEK WR
I[URP GULQNLQOROWHT

> @ 50 6PLWK $ ( ODUWHOEY &U-LVORRDHONBWWEVY.OLW\ FR
FRPSOH[HV 1,67 6WDQGDUG S5HIBBUHREBUWPRHI WL RRI &RPF
*DLWKHUEXUJ



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ &7 /LQ "% OS5RUDEDFKHU *5 &ODNGMWHLF' HIIEDBWYFH
FRPSOH[DWLRQ NLQHWLFV RI F\FOLF DQG RSHQ FKDLQ SRO
PHGLRRUJ &KHP

> @ '. &DEELQHVV ' (IIOBPWIJRUXMDFURF\FOLF VWUXFWXU
IRUPDWLRQ DQG GLVVRFLDWLRGBRI FRIBBHOURE FRPSOH[HV

> @ 3* /\H *$% /DZUDQFRUFDWDRIGHNLQHWLFV RI SHQGD(
PDFURF\FOHV ZLWK&KRIFPSHBRE, 'DOWRQ 7UDQV

> @ 3 /XEDO O .\Yybob 3 +HUPDQQ - +ROXERYD - ¢
TKHUPRG\QDPLF DQG NLQHWLF VWXG\ R FRSSHU ,
PHWK\OHQH SKHQ\OSKRVSKLQLF DFLG GROLNBGMUREYV RI F\

> @ - .RWHN 3 /XEDO 3 +HUPDQQ , &LVDURYD , /XN
7DERUVN\ -+LdEKYWBHUPRG\QDPLF VWDELOLW\ DQG H[WUDTF
FRSSHU ,, FRPSOH[HV ZLWK WHWUDD]DF\FORWHWUDC

([DPS®HD UDUH LVRPHULVP EHWZHHQ NLQHWLFDOO\ LQHUW
FRPSOH[KNP (XU -

> @ 3 /XEDO - ODOHFHN 3 +HURMDFEQOODURWHNHFW UHRD
VHSDUDWLRQ DQG NLQHWLF VWXG\ RI LQHUW FRSSHU ,, |
GHULYDWLYHROWHGDRQ

> @ . 9HODXWKDPXUW\ 6 - +LJJLQV 50 * 5DMDSDNVH
6\QWKHVLY DQG FKDUDFWHUL]J]DWLRQ RI PRQRPHULF DQG
HWK\OHQHGLR[\WKLRSKHQH IXQFWQRRWORHFKG&E ZL$WWVP\FODP

> @ (. %DUHILHOG OHWD:O FRHPBOH[HV RI WHWUD
WHWUD MHWBF®ERMDQH Q WHORDP HIKKAP F\FODP

> @ ;< /LDQJ -$ 3DUNLQVRQ 6 3DUVRRGEPI0XPHL¥ODPS
FRPSOH[HV ,QWHUFRQYHUVLRQ RI FLV DQG WQRQY RK®IR JX

> @ % 6 1DNDQL - - % HRUKPDWNLR(DPDOEGRRNFWNVDQWYV RI VRF
WHWUDPHW KQ®8 B\F C.&XHH P

> @ ( .LPXUD < .XURJL7KH 7"DWDXOO/&XL,, PDFURF\FOLI
FRPSOH[HV DQG DSSOLFDWLRQ VWVORVHOEKHWLYH JROG ,,, XS

> @ , 6YRERGRYD 3 /XEDO - 30XWQDU - +DYOLENRY
7KHUPRG\QDPLF NLQHWLF DQG VROLG VWDWH VWXG\ RI
WHWUDD]DF\FORWHWUDGHFDQH F\FODP EHDULQJ WZR WU
DUPVDOWRQ 7UDQV

> @ 7* 5R\ 6.6 +D]JDUL .. %DUXD 1 $QzDU - =XN
7TLHNIBOQOWKHVLY FKDUDFWHUL]DWLRQ DQG DQWL PLFURELI
FRQWDLQLQJ OH & AOHVYHR & &U\WWWDO DQG PROHFXODU VWU
12 $SSO 2UJDQRPHW &KHP



SpIpUHQFHY ELEOLRJUDSKLTXHV

> @ % %RVQLFK & . ZRRSOBI[HVWREHREDOW ,,, ZLWK D F
VHFRQGDU\@PUDHEKHP

> @ 5' +DQFRFN &KHODWWHWI®J JHRPHWU\ DQG WKH P
PDFURF\FOLF OLJDQGV 6RP&HXSHPRR® GHHHPORSPHQWYV

> @ 5° +D QFRFOANF XODU PHFKDQLFV FDOFXODWLRQV DQ
$FFRXQWV &KHP 5HYV

> @ 5' +DQFRFN MAJDOQ@BUGHINAAOQ IRU VHOHFWLYH FRPSOI
DTXHRXV V&RIOKR LRHY

> @ ( 7DPDQLQL . )ODYLQ O ORWHYDOOL 6 3LSHUQF
'DWNLQ&WEFQ@DP %DVHG &OLFNDWHV +RPRJHQHRXV DQG
BHQVRUV IRU =Q ,, ,QRUJ &KHP

> @ 5: +D\ 0 0 &HOSAHW,, QLFNHO ,, DQG ]JLQF ,, FRPS
WHWUDNLV K\GUR[\SURS\O WHWUD D]DF\FORWHWUD
GLVVRFQDRN WKH FRSSHBRERQ\KHBRPRQH ]|

> @ % 'H\ -+ &RDWHV 3 $ 'XFNZRUWK &RPSDOFRWDRQ
RI FREDOW ,, QLFNHO ,, DQG FRSSHU ,, E\ WKH SHQGDQ
WHWUDNLYV K\GUR[\HWK\O WHWUDD]DF\FORWHWUDG

> @ |/ 6LHJIULHG 0 +RQHFNHU $6\@RMKODAHMWBQG 7F R P SOX
SURSHUWLHV RI GLWRSLF OLJDQGV EXLOW IURP D PDFURF
'DOWRQ 7UDQV

> @ / )DEEUL]IL ) )RWL 0 /LFFKHOOL 3 0 /QDKWDULQL
HPLWWLQJ PROHFXODU PDFKLQHV S+ LQGXFHG LQWUDPRO|
VFRUSLRQDWS&EKFRP $OW -

> @ 6 *RXEHUWSSGWBKXWGHQFDUDFWpPULVDWLRQ HW UpDFV
PDWpULDX[ j EDVH GH VLOLFH IRQFWLRQQDOLVpH SDU GH
7KgVH GH 'RFWRUDW 8+3 1DQF\ ,

> @ & *URV ) 5DELHW ) '"HQDW 6 %HYQWGIHHOLFD ZHKER ERI
SRO\D]DF\FORDONDQHY DQG FKDUDFWHUL]DWLRQ RI WKHLL
UHVRQDQFH VSHRWHRVERB\ 'DOWRQ 7UDQV

> @ $ .DVVLED O ODNRZVND -DQXVLN - $0ODX]XQ : .DIL
&RUULX $ (BLEDXGHVWLIJDWLRQV RI PHVRSRURXYV VLOLFD GF
- 3K\WV &KHP 6ROLGV

> @ 3 %LHOHFN&\FODPVE®RRMNSOH[HV RI &X ,, DQG &R ,, D\
IRU JDV FKURPDWKURPIXWNRIU $

> @ '$ *DIIQH\ 6 2 1HLOO 0 & 2 /RXJKOLQ 8 +DQHIHC
7DLORUHG DGVRUSWLRQ RI +LV  WDJJHG SURWHLQ RQWEF
VLOLEKHP &RPPXOQ



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ 6XMDQGL ($ 3UDVHW\DQWR 'SBPRPIQOLERWLURE Rl (&
XVLQJ WHWKHUHG F\FODP OLJDQG RQ 6%$ PHVRSRUR)>
HWK\OEH&OWOQ® 7RGD\

> @ 5 -3 &RUULX $ OHKGL &LBGHAEW &\ QIMKHHWIOHXRI 1XQ
PHVRSRURXV VLOLFD E\ QRQ LRQLF DVVHPEO\ URXWHV 4
ZLWKLQ WKH PDWHULDOV OHDGLQJ WR \WKURQIOWFKHODWH

> @ 5 -3 &RUULX $ OHKGL & 5H\H & 7KIUWX®HHXD WL R)Q
RI RUGHUHG 6%$ PHVRSRURXY VLOLFD FRQWDLQLQJ FKHC
RI (X ,,, LQVLGH WKH SRUH FKBR QH&®KHRI WKH PDWHULDOYV

> @ * 'XERLV 5 7ULSLHU 6 3 %UDQ@NWNODP 'FHRFDSM H[H"
FRQWDLQLQJ VLOLFD JHOV-IRDWHR[\ZKBAMGVRUSWLRQ

> @ 0% %WDJQRXG : +DHUGEXWHU Y$SXKWKH\ OLIJDQG |
FKURPDWRJUDSK\ ZLWK FRSSHU ORDGHG &DUFRIRIFWRIILUD B R DI

> @ - . XUF]HZVND * 6FKURH®&HRWYE SHU UMHPNRLYHDA FE\ FI
QDQRPDWHULDOV EHDULQJ F\FODP IXQFWLRQDOL]JHG VLOLF

> @ * 'XERLV 5 -3 &RUULX & S5H\H 6 9dUD/Q\GRVJID QLK
LQRUJDQLF K\EULG PDWHULDOV ZLWK FRQWURGXH® SRUF
&RPPXQ

> @ - $ODX]XQ $ OHKGL & "GHAHFWS VBQWSKRHMLIVX RI EL
PHVRSRURXV RUJDQRVLOLFDV FRQWDLQLQJ FKHODWLQJ J
IXQFWLRQDO JURXSV LQ OVKWHRK DSKPHO SRUHYV

> @ 5 -3 &RUULX ) (PEHUW < *XRBRIUGLQTHNHRE® FKHO DW
VROLG (YLGHQFH IRU FRRUGLQDWLRQ PRGHV ZLWKLQ K\E
VROXVWEKRI® (XU -

> @ ) 'HQDW * 'XERLV 5 7ULSLHOLOALF®BUIHDGHRXGG *K\
6\QWKHVLYV DQG IKRIVGKFROINXVREMO I XU 6LOLFRQ 5HODW (OHP

> @ 6XMDQGL ($ 3UDVHW\DQWW\UGI@H +#DSR [L6GDO WALLRUN R
F\FODP LPPRELOL]HG %%®0 FRWDIOQVAKHP 6RF

> @ ($ 3UDVHW\DQMDRVDO(WIBBWLGDWLRQ RI F\FORKH]
SHUR[LGH RYHU &X ,, &\FODRON$ RUHDWDEKNW 6RF

> @ < 6&EWDWLRQ UHYLHZ RI /DJHUJUHQ NLQHWLF UDWH
6FLHQWRPHWULFV

> @< 6 +R * OBMHXGR VHFRQG RUGHU PRGHO3URBHWRUS
%LRFKHP

> @ 6 - $O0OHQ * OF.D\ , QWUDSRD@WHBOH GLIIXVLRQ RI D
DGVRUSWLRQ RQWRQWISKIRID XFR O BDXW



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ 0 +HEBDRDQ@WFWLYLW\ VWRSSHG IORZ VWXG\ RI WKH
FROORLGDO SDUWLFOHWROURLW K, QWILHU UDHAVH. @ ¥ L

> @ 3 %XJQRQ * /DXUHQF]\ < 'XFRPPXQ 3 < 6DXYDJHI
7VFKDQ] 0 'ROXGGD 5 %HWXEBXHVVXUHUMBA®SSHG IORZ V
NLQHWLF VWXGLHV Rl IDVW UHDFWLRQV ES$QEQRWBKBI®FH D

> @ 7 %LYHU / *KH]]JL 9 ODOYDOGL ) G6HPHRVLFS DQ®
(TXLOLEULD Rl WKH ,QWHUDFWLRQ Rl +\GUR[\TXLQROLQH
'RGHF\O 6XO0OIDW H3&RD X&8KLHRQ %

> @ 7 6KLR\D 6 7VXNDERPHOH[DMWHIRDP NHQHWLEV RI R
TXLQRAMXROLZ,, DW WKH KHSWRBP ZBEWWU LQWHUIDFH

> @ 0/ 'LHW] HSRPHRVYHVWKH LQWHUIDFH LQ WKH NLQHWL
HIWUDFWLRQ ZLWK FHUWDLQ KDORJHQ VXEVWDWXRMXHE DQG

> @ -. OF&XOORFK -0 3HUHUD (' .HOO\ /5 $KLWH
NLQHWLF VWXG\ RI FRSSHU LRQ H[WUDFWLRQ EAREBORLG L
,QWHUIDFH 6FL

> @ & 7TRQGUH % &ODXGHPRQWLJQ\ 0 Q&FPPSHU ,3 6F
FRPSOH[DWLRQ E\ PLFHOOH VROXELOL]HG ORQJ FKDLQ FRP
UDWBRO\KHGURQ

> @ 0 %RXPH]JLRXG & 7RQGIFW RI| MDQUDIMNW FKDLQ VXE
NLQHWLFVY DQG WKHUPRG\QDPLFV Rl FRPSOH[QWGLRIED RI K\
PHWKDQROLF3R R OHNGLLRRYY

> @ 7TRQGUH 0 %RMFHRRRXOVLRQV DV PRGHO V\VWHPYV
DQG PHFKDQLVP RI UHDFWLRQV RFFXUULQJ LQ WKH H[WUDF
FRPSOH[DWLRQ RI QLENHO ,, E\ K\GUR[\TXLQROLQH DQG

> @ & 7RQGURQ WSKIHOHWREOHP RI UHDFWLRQ VLWH LQ EI
LRQV QPU YHUVXV VSHFWURSKRWRPHWULF3HKYXVYGERIHFRA LQ

> @ . +DUDJXFKUTXLOQUEUVXR DQG NLQHWLFV RI WKH H[W
GRGHFHQ\O TXLQROQIRREKHWHOH |

> @ ($ $SUDKDPLB®ROH RUNMKHHWQWHUIDFH LQ WKH NLQF
HIWUDFWLRQ RI QLFNGHSE % F IT XTLIQROLRMR O V

> @ $ +RNXUD -0 3HUHUD ) *§JINLQHWLF: VWWEY HRQVQL
H[WUDFWLRQ E\ .HOH] DW WKH OLTXLG OLTXLG LQWHUIDF

> @ 0 ,VPDHO gWURG®URQ DQG EDFN H[WUDFWLRQ RI
VIVWHPV XVLQJ XOWUDILOWUDWLRQ 7KBRBPR®LEDPQW HJ 0O



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ 7 .BRERFQOH[HV ZLWK PDFURF\FOLF OLJDQGYV OHFK
EHW ZH HIQ GL WHWUDD]DF+tHOR W &KWPD GIF WIDQ H

> @ / +HUWOL OHWD@M®MERBSOH[HVY ZLWK PDFURF\FOLF OLJ
GLVVRFLDWLRQ NLQHWLFV A SN OQ QO FRRPUEGIH)B W H GWIK
WHWUDPHWK\O WHW UGB RRFORWHWUDGHFDQH

> @ $3 /HXJIJHU / +HOWODO/FRPIGHAY ZLWK PDFURF\F
5LQJ VL]H HIITHFW RQ FRPSOH[DWLRQ HHBOWH & KILRV K$ PV Q V L\

> @ 0 (LDN® HOHPHQWDU\ VWHSV LQ FK3DPUH 3G SIH DERHF

> @ -$ 'UXPKLOOHU ) ORQWDYRQ&RPBOH{P@'LBRQ NIDQEF
KLIKO\ VXEVWLWXWHG DF\FOLF PRQRF\FOLF DQG ELF\FO
DTXHRXV PRIRWD &KHP

> @ 6 3 .DVSU]J\N S5I"QHWQRVQFRI LQWHUDFWLRQ RI PHWD
WHWUDDFHWDW R PODF USRKFHPOHYV

> @ 00 +DVQB®LFVY DQG PHFKDQLVP RI FRPSOH[ IRUPL
PDFURF\FOH UHDFWLQJ ZLWK FR&BHOGL ,&OMRGE BRBF XU\

> @ 5: +D\ 35 HRWRADQRI LQFRUSRUDWLRQ RI QLFNH
PDFURF\RNARFLWYHW LQ DFHWRQLWULOH VROYHQW DQG FRP
,QRUJ &KLP $FWD /HWW

> @ /| +HUWOL 7DIWDDGHRPSOH[HV ZLWK PDFURF\FOLF
FRPSOH[DWLRQ NLQHWLFV Rl RSHQ FKDLQQ @G 2FDROA FOWH W
+HOY &KLP $FWD

> @$ 6 ODQRVR 3  ASBKRYBG V\QWKHVLVY RI DU\OWUL
SDOODGLXP FDWDO\]JHG VLO\ODWLRQ RI DU\O LRBUWLHYV D
&KHP

> @ < ODHJDZD 7 1DJDQR 7 <DEXQR 3UHISDNDMWIEZBQ 7
IXQFWLRQDOL]JHG DU\O GLDOO\O HWKR[\VLODQHV DQG WKH
JLYLQJ VRO JHOHSWHBKHGRRY

> @ : 6LQGRUI * (6IODFUKA® VWXG\ RI GHK\GUDWHG UHK\
XVLQJ FURVV SRODUL]DWLRQ-D@8 RIXHF BRFOH VSLQQLQJ

> @ & 6DE\ % 2UWL] * < &KDPSTFMWRFKHFAHEDQJRRBGLI
JODVV\ FDUERQ HOHFWURGH XVLQJ DURPDWLF GLD]RQLXP
DQGFDUER[\SKHQVO Q@ URXXSN

> @ $0 ODKPRXG $ - %YHUJUHQHULYDWOAFRWHRQ\ RI 2S
7TUDQVSDUHQW ODWHULDOV ZLWK 'LD]JRQLXP 5HDJSHQDNY IRU
&KHP



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ .6: 6LQJ "+ (YHUHWW 5% : +DXO / ORVFRX 5 %
6LHPLHQIBHHARNDNLQJ SK\WVLVRUSWLRQ GDWD IRU JDV VROLC
WKH GHWHUPLQDWLRQ RI VXUIDFH DUHD DBXGH RBSBRUL WK HWP

> @ - 5RXTXHURO ' $YQLU & : )DLUEULGJH '+ (YHUH
-') 5DPVD\ .6 : 6LQJ SHFRBRARMQ@GDWLRQV IRU WKH FKD
SRRXV VRRUEBWSSO &KHP

> @ +tD@QGERRN RI FKHPLVWU\ DQG SK\VLFV

> @ 0 :DVHHP 6 OXVWDID $ 1DHHP *3KOVLRBKHMPLFDQ
SURSHUWLHYV RI PL[HG R[LGHMNRRIGUWRY DERODVGULFRQ

> @ - (LVHQODXHUB6WDEL®OPD®)P FROORLGDO VLOLFD
3UHSDUDWLRQ DQG FKDUDFWHUL]DWLR&RRBRDRLG L,FDN HIUHDRY!

> @ )* 'RDIQGDRU\ RI WKH EDODQFHV RI PHPEUDQHYV DQG S
H[LVWHQFH RI QRQ GLDO\VLQJ HOHFWURO\WHV $=FRQWUL
(OHNWURFKHP $QJHZ 3K\V &KHP

> @ .( YDQ BRO/GHADDQWLRFKHPLVWU\

> @ 0 +HEUDQW 1 )UDQRRBEDUKVRRREUH.FHOODU XOW
VROYHQW H[WUDFWLRQ IRU WKH UHPRYDO &R OFRRELSGH B XILR Q ¥
SK\WLFRFKHP (QJ $VS

> @ $: $GDRRKRQLAODO &KHPLVWIWHZR{RBXNIDFHYV

> @ 3 7RXQLVVRX 0 +HEUDQW BOSRIMIHKE®WHWD W& R G RR)I
VROXWLRQV LQ WKH SU-H\BR®FHRRG HQWFHW UIRFOA\E A

> @ 8 5BOEWHOWLPDWH RI VRPH VWDWLVWLFDO SURSHUWL
FRQFHQWUDWHG VXVSHQVLRQV RISPRQR \BDHW V6S K WU L&D E

> @ 5 - *OHGKLO@JKW D-EAMORDSWLRQ LQ KHWHURJHQHRXYV
WR SKRWRJUDSKLF2GWA I6HRDFI HB\P

> @ , /IXPLQRVX ' 3RBERHFWUDBDDKSEMRIUSWLRQ RI 8QSROD!
1DQR ODWHULDOV LQ WKH $EVEGFQFH IRKIWHWDJIJQHWLF )LHOG

> @ & 7RQGUH .0QHMAWVFNQMI H[WUDFWLRQ Rl FRSSHU ,,
FRPSOH[LQJ DJHQWV RI YDU\LQJ K\GURSKLOLF OLSRSKLO|
DTXHRXV SKDVH PHIK\D QERKPWP

> @ '1 +DJXH 06 =HWWROHG6RS PDVUDNAWY LQ HQ]J\PDWLI
.LQHWLFV RI WHUQDU\ FRPSOH[ IRUPDWLRQ EHWZHHQ PDJQ
K\GUR[\TXLQRXXIHPH 6RF )DU 7UDQV



SpIpUHQFHY ELEOLRJUDSKLTXHV ‘

> @ 0 +HEUDQW .L&QHMWREGURI FRPSOH[DWLRQ RI PHWDC
VROXELOL]J]HG LQ DTXHRXV PLFHOODU VROXWLRQV RI FHW
VXUIDFWDQW &FRXQRUWHGUERQ! $ 3K\WLFRFKHP (QJ $VS

> @ ( /LVVL ( $EXLQ * 5LERW ( 9DOHQJXHOD + &K
$OHL[R , 0 &RERFRYRWDQJH EHWZHHQ QRUPDO DON\O FDUEF
VXUIDFH Rl FHW\OWULPH W K &RICPPRRLQA. X @ WPHL B HDOF®IH6/F L

> @ 5' $VWXPLDQ *HRPHMWWWKHGOHNHIIHFWY RI UHGXFWLRQ
LOQWHUIDFLDO BAD&MHR QR F

> @ 5' $VWXPLDQ ,GWHWRRENO UHDFVWKRY &KMPPLFV
> @ * 6RQ 0 +HEUDQW 3 7HFLOODLQ@GHWIERM FRIQH [& UDREQ

FRSSHU ,, E\ PLFHOOH VROXELOL]J]HG FRPSOH[LQJ DJHQWYV
6WRSSHG J)ORZ VWXG\ - 3K\V &KHP



$QQH[HYV






$QQH[HYV

$QQHI[H 6SHFWUH 501 + GH O7$3K6 %UXNHU $& 0+]



$QQH[HYV

$QQHI[H 6SHFWUH 501 + GH OD 3K +4 %UXNHU $& 0+]



$QQH[HYV

$QQHI[H 6XLYL GX JUHIIDJH SDU OD 3K +4 GHV VLOLFHV S

6LOLFHV QR® PRGLILp



$QQH[HYV

6LOLFHYV JUHIIpHVY SDU OT$3K6



$QQH[HYV

6LOLFHYV JUHIIpHV SDU OD 3K +4



$SQQH[HV |

$QQH[HPWHUPLQDWGRY® @IXO3L FHV S\URJpQpHV SDU "'/

6SHFWUH GH "'/ GTXQH VLOLFH 63 3K +4 &RQFHQWUDWLRQ
WDX[ GH JUHIIDJH PPRO J S+



$SQQH[HV |

$QQH[HPWHUPLQDWLRQ GHV S.D GH OD 3K +4 HQ PLOLHX PL

9DULDWLRQ GH OD GHQVLWp RSWLTXH GH OD 3K +4 VROXELOLVpH C
S+ >3K +4@ 0 >7; @ 0 QP

/IHV FRQVWDQWHY GH SURWRQDWLRQ GH OD 3K +4 VROXELC
GPpWHUPLQPHYV HQ OLVVDQW j QP OD GHQVLWpP RSWLTXH ¢
VHORQ Of(TXDWLRQ ,,,

/HV Y DO HXUMWGSY B QDN “ HW “ UHVSHFWLYHPHQW



$SQQH[HV |

$QQHI[H SURFpGXUH GH OLVVDJH GHV FRXUEHV H[SpULPH!

I DMXVWHPHQW GHV FRXUEHV H[SPULPHQWDOHV D pWp RSp
OLQpDLUHV Re OHV pFDUWV HQWUH OHV SRLQWV GH PHVXU
2ULJLQ3UR HW ([FHO

3RXKDAXH SURFpGXUH GH OLVVDJH QRXV UDSSHORQV Ofp
PLHX[ OHV GRQQpPHV H[SPULPHQWDOHY 'DQV FKDTXH FDV
TXH OHV GLIIpUHQWY SDUDPqQWUHYV DMXVWpV VRQW pJDOHP
/H WDEOHDX VXLYDQW UpVXPH OHV SURFpGXUHV GIDMXVWFE



$QQH[HV
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