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-HDQ ODUF /DBHRUMWH/HXU j O183(0 (BR&SRUWHXU
JUDQORLV 4XL3WIRIHVVHXU j O78/% (I[IDPLQDWHXU
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SHPHUFLHPHQWYV

$X FRXUV GH FHV WURLV DQQpHV @IfDW KW VY B YHDW OFHV D
GLUHFWHXUV GH WKqgVH 0D VLQFqUHSBYDWWYB XU VWD A H
GLVSRQLELOLWpP VD ULJXHXU VDRPDWEBRWKEBIQ W FEQ WRIONIDH
GHSXLV OD SUpSDUDWLRQ GH O 1D ¥GIL WLYRHF S$RLX]U%AHDQODLUGE
YRXV PYDYH] EHDXFRXS DLGp OHUFIR®Y DOMRL R PWY QP Q pG-IHV
UHPHUFLH PRQ GLUJHF \WHXQU BHEW RgH7® DV \SIR X U WLR@ SH\V LT
UpIOH[LRQV SHUWLQHQWHY FRPPH ®LWYDQIXUHBROQEL @D VH |
pJDOHPHQW PRQ GLUHFWHXU GH WKgWH@KDOUB ¥ HF R VRIDUFX
VD ERQQH FRQQDLVVDQFH PLVH HQ DWIURIQS R KU AL RNV PAH FI
SRXU PHV © RXL 2 T)l, ®H QY BQWWLEX @VEWSIX ILO

&HWWH WKgVH QIDXUDLW SX DYRLUWRUDXONDQVRO D W
7TPOpFRPPXQLFDWLRQ HW (OHFWURQLTX8LqgUHPHRXVGUBHWYYV
*UDQDGR GLUHFWHXU GH Of(',7( GHMXYOXHEDX ERXWLWOH: IS
WKqVH OHUFL DX[ PHPEUHV MXU\ GH DOLD/X G YWR.RIE G DV X%k
FDQGLGDWXUH

OHV YLIV UHPHUFLHPHQWY VIDGUHVV ID®W FHX [ &K & WH
3HUVRQ HW -HDQ ODUF /DKHXUWH UDSGRWBREXVWO )HDQ P
+RUOLQ H[DPLQDWHXS\R QIEX D LOFHR pFkREAW DMEDRHU GHOFH W I

*XLGR 9DOpPULR PpULWH XQH PHQWLRQ 130U B LOFXORG W H
POHFWURPDJQpWLVPH DYHF OHV PDWK pPHW LUEKRNU BLYHDRGH
ODVVLPLOLDQR &DVDOHWWL SRXU GHV YIYR X OHW LFRR@W N IRXW
UHPHUFLH pJDOHPHQW ODUF +pOLHQ ®REH VOHGBEV 9RQ UBIGS
3DVFDO *RPH] SRXU OH F{Wp ORJLVWDPXIG HRNDBLREIRBOW L
UHODWLRQV GDQW¥DIH SRRD LAHHV PYE¥PLRXD S D H W IRIDM @UHMpPF L |
SRXU OYDLGH GX F{Mp RETLCSRXD RIPRXWLVSRVLWL

“fH[SULPH PD UHFRQQDLVVDQFH HQYHUV NHHW /DE@H[
ILQDQFHPHQW GTXQH JUDQGH SDUWQMW OSFHNVRH\D MAMJ DRYUDRXD VGLE
HQ VILQVpPUDQW SDQVXGITRAXL\EH YD XHMWIHRXW HQW SOXV



“H VDOXH WRXWHV QRYWS SDWRQBWVSB XLO H/ DOEREROWVDR\LR
GI(OHFWURQLTXH HW (DXIEWYR B GRQEP HQQV HRH LWBRY D L
PRWLYDQW OHUFL j WRXV SRXU YRWUVHSDBMWHIHY DRIXF LQR
PHUFL j &KORp SRXU VD WHFKQLFLWHQVR® SIDILWDF KXW pqi\W
FROOQJXHV GH EXUHDX GHSXLV RFWREMHLQ 4L®PUIQHL &KL
$KPHG ODQGLD\H )HUQDQGR ODULH -RVp

-H QJRXEOLH SDV OfpTXLSH GX GpSDUWRRHQW 2:
(OHFWURPDJQpWLV PH WsIDREQ\R FHR\P B R R MAWWE RXH Q HXWX DPHFG ® H |
OH WHPSV SDVVp DYHF HX[ HW SDUWREXORKGG pl BSHREW OH\D RH
ELHQ SOXV OHUFL j 7KpR TXL HVW XQjSHX+PRQHSEE h GPEXW \C
PRGGOH GH GRFWRRQ@QW TIRX W XV BVXMR WHILLONU X QOREMHF )

WRQ pGXFDWLRQ © QRXMWQRRYQ PG KIKRWMORHD WXHOM DL FF
VRXWHQDQFH OHUFQH ER Q IB\WHR S®HN BN QDG BHYL 8 WRIDUFLKY H V

-H UHPHUFLH pJDOHPHQW OfpTXLSH GRQO{626% HSHQQ!
DQWHQQHY PLOOLPPWULTXHV HW XQB8&PHROWLROQ SMEWIEFDXD
IDQW{PH PRGpOLVDQW OH FRUSV KXPDLQ

0D JUDWLWXGH YD $HUHRGEHRAW GH O M TH5.7 WD BM B LTOXC
PLVVLRQ YDORULVDWRRWQV IGRIHW GHIQMIXRELY I WRILW FHI W W
GLPHQVLRQ

“H VXLV UHFRQQDLVVDQWH HQYHUV <B@RORXBROSGBE
830& SRXU OfDFFXHLO OfRUJDQLVDBWHR® W QOEIR QW pRD) DWW
DQQpH GH WKgVH -H UHMRLQV j FH W SRKWUF QR MUMWF RIOpGHE
PHVY FROOQJXHV GTHQVHLJQHPHQW HQ $7(5

0D SURIRQGH JUDWLWXGH YD HQYHUV W HW BDWHQ WXU
HQFRXUDJHPHQW OHXUV SULQUHV PDW»WR @ RUMIPH O U - B UQML
PD SUHPLQUH FRQIPpUHQFH VDQV YRMKQPMUR[LAH S\WM L Q DR
SDUHQWY DX PRPHQW RSSRUWXQ SUpF SO HP B DKL
UHPHUFLH PRQ SqUH SRXU OHV QRWVROQNQHNW IERRMML O W]
IUQUHY HW V°XUV SRXU OHXU DPRXUHPD WHMHNV VRRW LTEK® VO
FRQQDVWUH FH TIXHU MW $DIW LYFRA\O SHH R B & QNV FSRRX P URHDQ F H



OHV YLIV UHPHUFLHPHQWYVY V{DGUHVVHDWYJGU® ICH DY B
ODTXHOOH MH SHX[ GLVFXWHU OLE WPHDRIQQW LS FAHPHWR XN HVD
XQLTXH TXTHOOH WSBQW L 6K\ ISHONSAHVRIQHV HjWP IR[QE D@{P H |, I
ORKVHQ SRXU VRQ LPSOLFDWLRQ GDQV HQ MRK®WHHG BRX WG N
SRVWHUV HQ FRQIPMHQWHRGRXSRXUVOHHWFERRUHYHDWHP ¢
HQVHPEOH -fLQFOXV ORKDPPDG GDQV RRHO UFPW Y F LUHHPM RIMD
PTXLSH DX FRQFRXUV (80: oD D pYHLGOWYHP® UFR W SEHDOWLJE
SRXU VRQ DQJODLV TXL PYD pWp SDUW D XWHKOGTVXH W VIR FEFLDAVQ. FSC
OTDQJODLY GIDLOOHXUV PHUFL GH SHQVHU j PRQ ERQKHX|I

-H YRXGUDLV DXVVL UHPHUFLHU PHB GH[ GH ORKLWIULANMHY
OHXU VRXWLHQ 0SSR ® i LIRG PN 1&WWM HAR@H VIIGI\WHW GEBIHO TR U
-H UHPHUFLH PD IDPLOOH 96* SRXU WMWK DEEXAL O/ W ®MHK
IDLW GHV PHVXUHV %$1V RQ ERG\ j %EDHNOOHYHWRQ| MRl
OLDQWVD HW OLDQGU\ SRXU OHV FRIQAHWMW D WLIRQFL V| XRIH @ H
JURXSH © MHXQHV ISRUBHWL HQN \2° XRINVVGHN © JTHD H PRWPH YW |
OLUHLOOH HW 0OpOLVVD DX[ DPLV SH$P PSHHFRWUHHIN S D U WA
MRLH PHV LQWHQWLRQV HW GH P DSQUGHAY IER@ \GHL O ¥ F RTDY/IVIR
PHV DPLV HW FROOQJXHV $ WRXV FHX[YDXW P MQWW HG I PD
© FRPPHQW MH YDLV @ RX © TXTH VKA VFH T XAHH M AL YR X UI IY IRWHL
4XH WRXV FHX[ TXL RQW FRQWULEXWVERHUWVGRXFE HVORIYD L
LEFL OJH[SUHVVLRQ GH PD JUDWLWXGH



$%675%&7
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7KH EDQG DURXQG *+] LV LQWHUHVWR\QJRLR WD RZHIU [
LQWHUIHUHQFH WKDQ DW PLFURZDY HD GIDI-STWKHH® FALR V2 QZ2 G H.
22. PRGXODWLRQ IRU ORZ HQHUJ\ FREVRROWERWLRQG YOF
OESV DQWHQQD PLQLDWXUL]DWLR® QXDYW.IRYKBWHWKL\G
WKH GHVLJQ RI D UHOLDEOH DQG HQHWSI\HIUHAWLYHVFR P®!
DQDO\VLV RI WKH ERG\ FKDQQHO $ SQRO@DAD B @BH ¥ RPGHE D (
IRU ERG\ FKDQQHO PHDVXUHPHQWYV DLW W KH] DRWHH P GHR
EDQGZLGWK HQKDQFHRKAWHFRYBUQQE OHKEBPRBSDURBQWR W
VDPH DQWHQQD W\SH DYDLODEOH DWW WHRIN WM ZX WEFW KLKA
VKRZ WKDW VKRUW GLVWDQFH DQG /2BOHLQW 21 *6H]J KM H CHLF
G\QDPLF LV WDNHQ LQWR DFFRXQW HEDWWMW HQWLF D)XR R IW
WLPH PHDVXUHPHQWY DUH GRQH IRG WRORWRRYH MFHHTQOHOLFR
8OWUD :LGH%DQG VXLWDEOH ZLWK 22. RRSQDVH WP GOLIRF FF
WUDQVPLVVLRQ SRZHU VWDQGDUGV DQG \GRYZVISRIZHUN F R.Q
OLWHUDWXUH WKH SRWHQWLDOLW\RXIWDJ3H] SB B BEREIL OV WAKC
ZKHUHDV WKLVRIBWDOWHKWEU LVDW DUYDPFWHQLFKQJ DQWE
ERG\ GLIILFXOWLHV DULVH IRU DQWHQQD &R GH PFERDGSGLLAY ¢
WKH DQWHQQD JDLQ GHSHQGV RQ W®D QWRRL WK H Ul UM LW
IRUPXODWLRQ Rl WKH YHUWLFDO GIDSRGIE WXKHRBRYWELFGO LI
EDVHG RQ WKH FRPSOH[ LPDJHV PHWKRGV LRI FDRRRMHFG OV B |
UDGLDWLQJ RQ ERG\ $ YHUWLFDO ®ISSHRIOMX DI\G DELLHII HURHL
WKURXJK WKHLU LIQW X VWV K PSVHISH PH FADSWH'W XS RZHQ S XMWHL P
IRUPXODWLRQ KDV EHHQ GHYHORSHBIIGRKUHQFLWKLD UHV X GK
ZKHQ DQWHQQDV DUH DW D KHLJKW ORIMRP WKKH U HFH DERGY
LQFUHDVHV ZLWK RQION DRUWSIKQIDW\RIPKE L G HIF WMUW R RAKD PR Q J
LV ORZHU WKDQ BBHIR D QWK iH QFRRIQMR QERAPLRAGHHG FRIQNV IKJ R UFD W L R

. H\ZRUGV  %$1 *+] PLOOLPHWHU ZDYH KRQ @EHRGE\
FKDQQHO PRGHOLQJQ DMMWHO®MD 0 QWA GRD RKDEREWHUL
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ITPWXGH DX FRXUV GBHBERWW HG W E WK MG plIQ VS BHIW L
FRPPXQLFDWLRQV %$1V | *+] &HWWUBIrWh BRKQFEHSUPSBQ
%$1V SULQFLSDOHPHQW OD UpGXFWIL\RINGRQ ISRWWppUG DV
OD ODUJH EDQGH GLVSRQLEOH SHUPHRRPPYWLEHWWRQLVH
FRQVRPPDWLRQ GYpQHUJLH 3RXUW DUPW X D@F HR HW HO B MQN © ¢
FRUSV UHQGHQW OfpWDEOLVVHPHG@W FGKQHWMHLIPLHAR G P §

*+] XQ YUDL GplIL 3RXU XQH DQDC\X®LEPWDRQOpHH®M ADIC
XQH DQWHQQH SODQDLUH D pWp FRQXIXI®H \WRX\SNO LMFHP SR
ERG\ PRQWUHQW TXH OHV OLDLVRQ® H R KB WHW HWRIQQV FRROL

*+] OHV DXWUHV OLDLVRQV QpF MV VARWKHIQ WH® HV B R DWDLIRA
FRQVLGpUpVY OD IDLVDELOLWpP GH CRPXW GO D WAVRAP KE\H \G I
FRQVRPPDWLRQ GYpQHUJLH D pWp GpPIRQWXHEFHQGPRRSOD I
8:% *+] OD SUREBHUGBWHL R®YLEHN FR P PXQ HNDW MRRX M R X
LQIpULHXUH i FHOOH | *+] U GI¥ QG B HSOSLWFAD QR © W SCRHXU
IUpTXHQFHV 6XU OH SODQ DQDO\WV T&XH VPBRUDWDREGKD QW
VXU OH FRUSV RX © GH HPEHGGLQWPLGEOCYNQW HFAEHGH G R (
WKpPpRULTXH EDVpH VXU OD PpWKRGH ©H\8 ROPWD JAFRP § BB B O H
DQWHQQHY FDQRQLTXHV VXU OH FRUBY 6B @UDULPHRQ GIHIILF

ORWV _ FOpV %$ 1 *+] RQGH PLOOLPpRAOQD®HGHQ
SURSDJDWLRQ D QWM WRILYHDW BRIQFRUBYWHQQH VXU
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* . beme génération de réseau mobile
$'1 : Acide DésoxyriboNucléique
$ 9: Audio/Visuel
% $ 1 Body Area Network
% 3 6:.Binary Phase-Shift Keying
% 6 1Body Sensor Network
& ") :Cumulative Distribution Function odionction de distribution cumulative
& (3 7Conférence Européenne HV DGPLQLVWWUWNYWAW QY CpHFRBRXQL FD W L |
& K : Gheville droite
& 0 2 8 Complementary Metal-Oxide-Semiconductor
& X : Guisse droite
& : : Continuous Wave
'$ 6 : Débit d’Absorption Spécifique
G%wL 'pFLEHO ,VRWURSH
G%P 'pPFLEHO PLOOL:DWW
G % Decibel relative tahe frequency band center
"4 3 6 .: Differential Quadrature Phase-Shift Keying
'6 : Delay Spread
(& *: ElectroCardioGramme
(& 0 $: European Computer Manufacturers Association
((* (OHFWUR(QFHSKDOR*UDPPH
(0) : ElectroMotrice Force
(0 * : ElectroMyoGramme
(7 6 European Telecommunications Standards Institute
(90 : Error Vector Magnitude
) & & Federal Communication Commission
)' 7' : Finite-Difference Time-Domain
) 0 8:%: Frequency Modulation - Ultra WideBand
*+] *LIJD+HUW]
* 2 . Geometrical Optics o@ptique Géométrique
* 3 2): General Pencil Of Functions
+ +RULJRQWDOH SRODULVDWLRQ G DQWHQQH
+ % &Human Body Communication
+ 6 ; High Speed Interface
, & 1, 5:3nternational Commission on Ndonizing Radiation Protection
, ( ((: Institute of Electrical and Electronics Engineers
, ): Intermediate Frequency
, R 7Internet of Things (Internet des Objets)
,5 8:9%Impulse-Radio Ultra WideBand
/', 3 : Laboratoire Informatique de Paris 6
/ 2 6: Line Of Sight
/ 3 6 & Low-Power Single Carrier
/7 & & Low-Temperature Co-fired Ceramic
0 $ &: Media Access Control
0 +]: MegaHertz
0, & 6 Medical Implant Communication Service



0, 0 2: Multiple Input Multiple Output

P P : : millimeter Wave ou onde millimétrique

0 5,: Magnetic resonance Imaging

P: PLOOL:DWW

1/2 6: Non-line Of Sight

2)'0 : Orthogonal Frequency Division Multipexing

2 2 . : On-off Keying

2 3 (5 $ Optique, Photonique, ElectromagnétisrRadiocommunications et Acoustique
3 JPoignet gauche

3 $ 1 Personal Area Network

3 $ 3 5Peak-to-Average Power Ratio

3 ' 3: Power Delay Profile: Power Delay Profile

3 ( & Perfect Electric Conductor o0& RQGXFWHXU (OHFWULTXH 3DUIDLW
3 + < Physique (couche physique d’un réseau)

3, 5 ( Puissance Isotrope Rayonnée Equivalente

3 /: Affaiblissement de propagation ou « Path Loss »

3 0/: Perfect Match Layer

3 6 .: Phase Shift Keying

4 $ 0: Quadrature Amplitude Modulation ou Modulation d'amplitude en quadrature
4 3 6 .. Quadrature Phase-Shift Keying

5): Radiofréquence

5; : Receiver ou récepteur

6 & Single Carrier

6, 1 5Signal-to-Interference-plus-Noise Ratia rapport signal a bruit et interférence
6, :: Substrate Integrated Waveguide

7 DTaille

7 (: Transversal Electric

7 (% Taux d’Erreur Binaire

7 0: Transversal Magnetic

7 RTorse

7 ; : Transmitter ou émetteur

8 7' : Uniform Theory of Diffraction

8 : %: Ultra WideBand ou Ultra Large Bande

9 9HUWLFDOH SRODULVDWLRQ G DQWHQQH

9 + 7. Very High Throughput

9 1 $: Vector Network Analyzer ou Analyseur de réseau vectoriel

L) L Wireless Fidelity

: L * L JWireless Gigabit

:/$1 : Wireless Local Area Network

: 076 : Wireless Medical Telemetry System
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/HV UpVHDX[ GH FDSWHXUV VXU OH FRWS W KX\WP DR QURDQ
XQ SRWHQWLHO VDQV SUpPFpGHQW (RXHP OW VXH ®LHR GIIQF B €
SDWLHQWYV 'DQV YXQ{ LFGRQIW N [MPHH B\ FGIWVVU B SRSXEDWHRID Qf
UpVHDX[ FRPPXQLFDQWY SHUPHW QRQ W iXOHWHQWHG PR
SHUVRQQHV kJpHV PDLV DXVVL GH Gp®M® RS BLHUW K@WP R B 0%
XQH WHFKQRORJLH pPHUJHQWH LVV X DGOy WaisoK QRO R J
Network» %61 HW GH OfLQJpQLHULH «BosySp@trMNBt@dk D Tp\MVHU H V)
IRUPHOOHPHQW GpILQLH SRXU OD SWUMRALHUHVRDX @G FDS:
VLIQDX[ YLWDX[ VXU OH FRUSV KXPDLQ pQhpVW DOLIWD WRR®Y
© UDIILQHPHQW 2 G\ QAFIDW DREDW BWOHGDIQV GIDXWUHV (
FRPPH OHV GLYHUWLVVHPHQWY PXOWGEPGGB DX SBHRVW
KDQGLFDSpPHV DYHXJOHV PXHWYV >L@& DDWHGHR® R HDXB DX
PODUJLVVHPHQW YD GH SDLU DYHFVOR LW X UHDW GR Q SKRN LOX
VRQW VRXYHQW DVVRFLpV j GHV FDSWHAXHUVGHR ¥ LI@OW[ F
6PDUWZDWFK TXL SHXW DVVXUHU RHWWAIR D R pMIBILVH | R Q/F B/H F
SRXOV 'fDXWUHV FDSWHXUV GH JOXFHXHY SRXI&*OHYV
(OHFWUR&DUGLR*UDPPH SRXU OH U\\WQKPIS$ KD UDPEH G
OHV DFWLYLWpV LFWUR BUDROHN O 6 HE  WHHW WILIRHQ WHFHKWWS H G H
&HV GLIIpUHQWYV FDSHQHAX DW HF IR XX Q pVHW XU H WS R Q@ B ETOHL G X
SDWLHQWYV RX TX W FIRGQDIDOHK\W HO HAV UGRIIWEH HL\D IRRIPB B @ T X W L C
GpELWV GH WUDQVPLVVLRQ GH FHV VDLI@DX[V YHWD&H W\RD
0ESV 3RXU OH FREWRHXW \G HO/H X WFHMIBLWHH & H VS 8 R/ILY\HHIWW D L ¢
FH TXL OLPLWH SDWDEQQMp®EKHQMXKD IEDXVIN B XWHR QRWL 8 R QO
LPSRUWDQW SRXU SUHQGUH HQ FRHPG 6 M DFOHIHW HO B R DR\QU/IR.
GIpQHUJLH GHV FPSMHVXGHW FRFPXQIWBWHER G XWRIHWSRIXU DP
OTHIILFDFLWp pQHUJpWLTXH FRPPH @®RGXIODIW DRV R QWG fjX
LPSXOVLRQ 22. 2Q 21l .H\LQJ UpGXL\WPPOQW IDR@ V& HOHWW HPIS |
QpFHVVLWH XQH ODUJH EDQGH HCO®H HRQN ELHQ DD SW i H
LQWpPUHVVHQW > @

6DFKDQW TXH OHV OLDLVRQV UDGLR F®R VRPPH/OW FX
GLVSRQLEOH VXU ©@ PDSARXUVLYVBQFH GHpPIDVSXRQ UHT



PWDEOLU XQH OLDLVRQ %$1 ILDEOHFRQQ DPERLUWIHQ &/X FRIE
TXH OH UD\RQQHPHQW GHV DQWHQQHYVQYXURIH)ARHOW KR
PRGPOLVDWLRQ G XGFQDMLON XAV D WU TOB JHRSLVP B H UPHI VE L O D Q
GH FKRLVLU OYDQWHQQH DGDSWpH S8&WUH UONQHG VMWLDHAD!
SURSDJDWLRQ HW GMUFRP8XQUHADMIL HREWR PR DGMMR Qp& D X |

/TPWXGH DX ERXUV GH FHWWH WKBVYD PRWp LRRAVDWMLLVRQ VX 1
SRXU OHV %$1V HW OD SURSDJDWLRQ RQ ER®\HVXRQBG H UER-
FRXFKH SK\VWLTXH GTXQ UpVHDX %$1 BQ®RM WL QOKETHY®D QG
ODEH[ 60$57 6PDUW +XPDQ ODFKLQH +XPDIO, ® RHIHDNFW RRQ
FRPSpPWHQFHY HQ UpVHDX GX ODERUDWRILHNGIQ QORW PR WIT X W
OD FRXFKH 0$&FHNVELORDWURO GX UpVHDX

/H SUHPLHU FKDSLM\W K LY Dp B HSQOARFHUWY D98I0 SXWV. RHJ 8 OG. A
OTLQWpPUrwW GH OfXWLOLVDWLRQ GEWQHTNXH HRXYF AH&DQpV |
GLIIpUHQWY PRGqOHWRQW PDROBPHYMW YEDXFRHV PHL DWW
PRGQOHV OLpHW LjRQDDWPBIBQQH FDQDO

3RXU SRXYRLU HIIHFWXHU GHV PHVXJUH 8 RXH RDHID P H XX
GH FDQDO %$1V VXU OH FRUSV D pW S BERWE&XHSHW UDDPRYF!
FHWWH DQWHQQH DLQVL TXH VD KDUORWRILSAD WXRDLAOQVRQ
GDQV OH GHX[LqPW RENSIW P HG D,QRHD 5 HF OYDRMHQ Y B WIX U C

OH JDLQ GH O 9D QW@ RHMW VXNV OHR €E8v0WDHrQWY HH V& pQ HOQE HERAWP P H  (
HVSDFH OLEUH

/H WURLVLQPH FKDXIHW WH. FDE RBUHG 6 1@ QDVQM ARW HR @ XAR 0$
WKpRULTXH OH PRGQOH GH 1RUWRQHDOS$HQFLYHGFHY B 8 XP
GX FRUSV KXPDLQ VXU OH GLDJUDPPH EOL UDNR[GOQHNNQRQ
SVHXGR JDLQ GYDQWHQQH HQ IRQFWGER Q(G HX W DOG VD\W /Q® B
GHV LPDJHV FRPSOH[HV OfHIILFDF IQMH HRX YCHH WX RO ¥ R 8 M/C
i XOQH DQWHQQH GLS{OH RPQLGLUHFWLYH

JLQDOHPHQW OD SHUIRUPDQFH JOREWOHY A X @H Q@ WH
GH SUREDELOLWpP GH QRQ OLDLVRQ GREGXL®/HIV GHL P HWRKQW F
VRQW FRQVLGpPUpHW\ERXH RERXY WA Q VY DW/S [BW )V R LBAXDR. @ F H
OTDQWHQQH FRQOXH GDQV OH FKDSLWUWYH RSRXPWPHFRE SDL
DX[ SHUIRUPDQF HV¥ RBDW HDQQWNQIMM PRERISRK O H AR PP HUFE DOI



GHV %$1V j *+] HVW DLQVL FRPSDUpPMWLEQH P S\W Y HVIHUFK
FRPPXQLFDWLRQ j IDR@OGpWRAWRPRNWH HSVRXWD QGG V G 1o/
PHVXUHV G\QDPLTXHV RQW pWp PHQpMVXIRRUYXGQDPW B FKXYL
WpOpSKRQH WHQX GDQV OD PDLQ /HUERWL QW FUHW PHW >OH

*+] SRXU OHV %$1\D WIRQMRIQF & N UK OB W KR Q GHH GEK LMV D Q F



&KDSLW(WBKS$S; '( &$37(856 &25325(/6

SPpVXPp

'DQV FH SUHPLHU FKDSLWUH OH FRRWSHWHOGHNV Wp DA
LQFOXDQW OHV GLIIpUHQWHY DSSOQEPRD/WRRY H® BWW WYWL
EHVRLQ HQ GpELW SRXU OHV UpVHDX[S¥$YRLUHVWKEISY GH
SULQFLSDX[ DYDQWDJHV GH OD EDQGH MWMWRXW \GRDW oD &
GHV LQWHUIpUHQEBW ®LWDV SRIQLED HE DHQSHO RPIHW D PEIN USIR KUI L)
PQHUJPWLTXH OD PLQLDWXULYVDWLRHD G[H W DROKNDHWQ F X H oD
GH FHWWH IUpTXHQFH UHVWH VDQ\B\8BRUMUO LUPL RIHQ D IV XW
EDWWHULHVY HW UHTXLHUW GHV VVWWDLREJ W GBH W b TXH W& R
JUDQGH SDUWLH GH OD FRQVRPPDWLRQ ®INVWS DR EHORMP DV |
GIpWDEOLVVHPHQW GH OLDLVRQ | SXkVQDPGHAMV LQpH HO\DV B U P
OD PRGPOLVDWLRQ GHV FDQDX[ %$1V VRQWRSJQ MW GW pAD
OLPLWDWLRQ WHO DB WHG®Q 8 JRDWIUA A PRRIFRIQ S DWRRIQ FHSW LR
QRXYHOOH DQWHQQH SRXU OHV PHVXUHRFKGEHH FRQFG SW.
GIDQWHQQH VHORIDVOHN. VEP BDIEWFMLOD WU IR G XL/ H\DIID F W p
OH FRUSV KXPDLQ /YDPELJXwWp GH \O@ ®H LRRWI\R Q QGKU RIB
FKDSLWUH TXL SUPpVHQWH XQH QR XPWHIOUQKN DI/BISRIR RKTHD QWK
SXLVVDQFH DEVROXH VXU OH FRUS MW X@H GXDYQIW WOHU IF DUOHRMW
VXU OH FRUSV TXL QYD SDV pWp GIDASAELEOQMW & BEY OD DR

*+] HVW SDU OD VXLWH PLVH HQ pYAH\H @ FV XGIHYV GO 6 DPK
UpDOLVpPHV SRXU OHV PrPHV VFpQDULRVH | UpTXHMD FH *H] L\
OD EDQGH 80WUD /DUJH 8:% HW SUpVHRQRWEH GR®FFOHRREYF
FRQVRPPDWLRQ GYpQHUJLH



 QWURGXFWLRQ

 QWURGXFWLRQ

/HV UpVHDX[ GH FDSWHXUV FRUSRUHOV LRXL Wol$0 @ H PARQ
GpYHORSSpPV SRXU GpGUL ADSCBHO\L F ¥ R/IL FRAQIUX VK NKR/OU B YKXH P X ¢
FRQVLGPUDEOHPHQW &H GpYHORSSHPHIQM WM H@ RR/X\UIX
FDSWHXUV LQWHOOLJHQWY DLQVL W >3H STRP ©X QR D WHERRH \C
IDLEOH SXLVVDQFH HW j FRXUWH SR3UKRW H2 BBMHFV®THYR RU
VHURQW DPHQpV j VH GpYHORSSHU DDV GRMDO@p H YW HRIG G\
UpVHDX PRELOH * 3RXU GRQQHU XIFDWHROX GH VOB G
SURSRVH GDQV FH FKDSLWUH GTHQ XHIS ORHM B UDQFQ BOKY X
GH FRPPXQLFDWLRQLQ@RMLSHXI[VVWMHYGDBUGR Q% B UW HIXW @ KH
IUpTXHQFHY DOODQW MXVTXT] *+PLOIDA®YMQWT BHVIDLW

*+] TXL SRXUWDQW FRPPH QRXV OSUPRBQWRQW GBHQY RF
DYDQWDJHVY QRWDPPHQW OD EDQGH G HG NUWDpUNX HEMGIH D XQURRX
DYHF OfpWDW GH OD FRQQDLVVD QH H KFS\LXWHWDHD HO HQR R R GH[S
%$1V H[LVWDQWY HWREEPRBWRQXYHYHEIBWLFDOF LAWY 66 ILDE
FRPPXQLFDWLRQV %$1V | *+] TXL PRWKWNQW DSHRUWY D YG
PpPRLUH

*DQpUDOLWPV VXUFDSW HX)pVWFRUSRUHOV %RG\
1IHWZRUNV RX %$1V

'PILQLWLRQ

/TDEFURQ\PH %$1 %RG\ RXHDp\HDZERNQRWHM BY WMDQW |
WRXFKDQW OH FRUSV KXPDLQ RX VLWERPNGDRR LWRQ @@YLU
6HORQ OH FODVVHPHQW GHV UpVHBXW®H HOAL 81D OXVUPR
3$1 3HUVRQDO $UHD 1HWZRUN DOODPYWNMKVTX® THHNOFTHp
UD\RQQDQWY FRQVWLWXDQW OHV Q°XGV] GHW FUDBWHIDXU
© LQWHOOLJHQWYV 2 SODFpV j O LQ@WIDUAH X&HGKR BRW & ¥ \K XGR.I
IDLEOH SXLVVDQFH PLQLDWXULVpV HW DY GV D K VSBIEFO @ §
UpVHDX HW RX YHUV XQ Q°XG H[WHNRQ@HFRBV VEBILM )Y D 8 YWAQ W
VRQW VSpFLILpY GDQV OD VHFWLRQ VXLYDQWH



&KDSLWUH 5pVHDX[ GH FDSW

&ODVVLILFDWLRQ GHV UpVHDX[ %$1

'DQV OD WHUPLQRORJLH %$1 RQ QFROMN WRRRM BUPMMQ
VXU OD )LIXUH ,Q %RG\ 2Q ERG\ HW RX 21l ERG\ > @ >

YLIXUH 9XH VFK PN DKXH $G IXRX U ROV FQ PEFRGL RmMW L
ERG\ HW 21l ERG\ > @
x /ILDLVRQ ,Q ERG\ RX ,Q 2Q ERG\ XWHGHKDBRWHXW FRPPXQ
YHUV XQ UpFHSWHXU j SUR[LPLWpP LPPpGLDWH GX FRUS
x /LDLVRQ 2Q ERG\ OHV FDSWHXUVRB®DEpVXHQ QWA
/D WRSRORJLH GX UpVHDX GH FEDSWWMXWU B LK Lp WRRULRH
PDLOOH 3RXU XQH WRSRORJLH HQ RLWRILOHUWRXQWE®}
FHQWUDO RX Q°XG URXWHXU &H Q°X@ XU W[\ H UQHHO R
© FRRUGLQDWHXU 2 7DQGLV TXH SRXGTXQHQWRS RV
FRPPXQLTXHU YHUV XQ pOpPHQW H[WHNWUQHEEO@WBRXA
1RQ OLQH 21 6LJKW RX j ORQJIXH IGEK@LDTQXMHH 3 POXXAMLL ©
H[HPSOH OLDLVRQ FKHYLOOH * BNQRKQL DL G 8 KW S\R
QpFHVVDLUH SRXU pWDEOLU OD FRPPXQRUPDRWPPDQV >R@
GIpQHUJLH DLQVL TXH GX WDX[ GTHUUHXU GH SDTXHW\
x /LDLVRQ 21l ERG\ FRPPH OHV %$1V VWDRHGW XIRKX 8 DX/
OD FRPPXQLFDWLRQ HVW GHVWLQpHWUBTPE pB p\DHD )G LP
WpOpSKRQH RX XQ, QWWHRX V8ULLY pF REPKQEARWLRGLNQ
FRQQHFWpPV RX © ERG\ WR ERG\ @ IDEW>DXVVL SDUWLH (



*pQpUDOLWpPV VXU OHV UpVHDXHD H HWD 8 R/BINY \R ¥ RABSIR/U H
3ULQFLSDX[ GRPDLQHV GIYDSSOLFDWLRQV GHV %$1\

/D )LIXUH LOOXVWUH OHV SULQFH S\DRXY [BHS/O WHD W
VWDQGDUG , ((( VLPBOPWIQ IWH O HW V/SSIO/L A RQWARGL\E DB H V
PpGLFDO QRXV WURXYRQV DXVVL ORXNTBH VAOIDQYNAR QR/D VBIRF
SDUW SOXW{W WURLV JUDQGYV GR PADNLQH¥ X MD\QPW ¥ SHRW P/p B W

YLIXUH 'LIIlpUHQWHY DSSOLFDWLRQV GX %$

'DQV OH GRPDLQH PpGLFDO OHV %$1GHY \pHKOQWEL O HW DW
SK\WLTXHV HW OH VXLYL SK\WLRORJVYRKEVGHYFSXHDM\®H HG
LQWHOOLJHQW HW OH WUDLWHPHQW XKpRUD®HRWXWX AR|Q B!
PDODGLHV FKURQLWHHGH D FRNDAR QBHHY [RY XIQVVRX WL BRVW R
3DUPL OHV DSSOLFDWLRQV PpGLFDOHNWLWRWDKRHFXWD K J DSTHP
KDQGLFDSpHVY DYHF XQ GLVSRVLWLI DXEVRQWL VK HID @R PP X
DLOOHXUV OH UHPSODFHPHQW SRQVGIHY DOLHW R@W VB Qv
DSSDUHLOV GH P ROQNMHRUN QHIQHWD O® HB\G/N RBY VDIW GRIQ SO X&
UpSDQGX HW DPpOLRUH FRQVLGpUDEOHP NQ X OHWPR G KRS DWW

(Q GHKRUV GHV GLVSRVLWLIV FOLQGHXWHNM Q®EY ¥DW I/XI[X
DFFHVVLEOHYVY DX JUDQG SXEOLF VRXVWDRWPH 1RXVG IGWHWEFRV
EULQYHPHQW WURLYVY H[HPSOHV SUpVHQWpV VXU OD )LIJXUH

/IH FDVTXH ((* (OHFWURHQFHSKDORJUD®PHY DO X@ WSLHR
GH OD TXDOLWp GH VRPPHLO



&KDSLWUH 5pVHDX[ GH FDSW

/IH VPDUWZDWFK LQWqJUH XQ FDSWHMXU &0 BRIEGRBPpYDV
XQ FDSWHXU (&* (OHFWURFDUGLRJUDHWW WHWAG X Q WALE
SRXU OH VXLYL GHXHNFMMW YSRXW @G EXVRP PBLDXDOLW

/H GHUQLHU FDSWHXU (&* TXL VID@WSOSHRKW BYWR KW |
VLIQHVY DYDQW FRRDHW UMW BQ®R Qo QW DOMLVH FDUGI

/HV LQIRUPDWLRQV FROOHEWpPHV SDU WDRX g HF F R QFDHB[W
%OXHWRRWK YHUV XQ DSSDUHLO PR HOMS B/GIIOF D W IXRQ VE P&IL
OHFWXUH HW j OHXU DQDO\VH &HRHGGWYRY LI GIM B/ XaY P I M
GHV pWXGHV PRQWUH Qa0 HX U LIQ D G EDX MHOQ @H Q WV GSHU p FL H X
SUPYHQWLRQ GH PDODGLHYV

D E F
YLIXUH ([HPSOHV GH ®L¥BRVKW L((VESOSREYUWZDWFK PXQlL
FDSWHXU (&* (OHFWUR&D FOISRUHOWPRE* > @

(Q GHKRUV GX GRPDLQH PpGLFDO OHHURIVHIDXD®HY H ISR
VXLYL GH VLJQDX[ YLWDX[ GHV VROGDMVVRX GRWYV © D@F RO
PrPH SRXU OH VSRUW Re OHV %$1V SKOUBHW VEHQWR ORD Q@K H
MRXHXUV VXU OH WHUUDLQ RX GHV BXRWHL\GMIFRDR QHUIVQV!
OfpYROXWLRQ GHV GLYHUWLVVHPHQWVHRXO®OWLPWOLDV ORI Q
UHFRXUV DX[ @$:V @

,O HVW FODLU DX WUDYHUV GSO ERDW HR 8 Y SSHIV V% $1
POHYp HW WHQG j VIDFFURVWUH &K IYHXHU R RSO IGFIDGW. RARD D
VXLW VHV VSpFLILFLWpV PDLV GDQV GO®THQ \DHR/E O HV HCH
GRLYHQW rWUH RSWILRL X @HVIBRXOHIBROQPEPRDDLBQpG LVLR
GHQVLILFDWLRQ LO IDXGUDLW DXVVL SIRXWRUUpU BIQUFH
POHFWURPDJQpW LRE®IP DLW H W \F B PRW LD WDXW HXWHVG DD V
GHV GRQQpPHV HW OD ILDELOLWpP GHXVMRRPNQLEB®QRPNC
UHFKHUFKHY DEWXHOOHYV VXU OHV %$1V



*pQpUDOLWpPV VXU OHV UpVHDXHD H HWD 8 R/BINY \R ¥ RABSIR/U H
6SPFLILFDWLRQV GHV UpVHDX[ %$1V

BHORQ OHV DSSOLAFNWREQDVOHYVTNE RNV \S RKQ \OHV PRV (
GH FRQVRPPDWLRQ XGMRQRPUHHV R QWG DEMAXQWHDO HRHWYWE GH
SUPVHQWH TXHOTXHV H[HPSOHV GH UFHD\E WHEK WWD R [Y 16 A HOUHMH X
7(% DGPLVVLEOH HW OHV FRQWUDKQYWHNVHVXU OD GXUpH G

7DEOHDX &DSWHXUV HW SHUIRUPDOF®V UHTXLVH)\
$SSOLFDWLRQ PELW 7 (% 'XUpH
GH OD EPWWHULH
6WLPXODWLRQ GX FHUYHDX DE DQV
$LGH DXGLWLYH NESV ! K
&DSVXOH HQGRIVERSH OESV! K
ORQLWHXU GH WDX[ GH JOEBSRVH | XQH VHPDLQH
WHPSpUDWXUH
(&* (OHFWUR&DUGLR*UDPPH | XNESVHPDLQH
((* (OHEFWUR(QFHSKDOR*UDPPH | XQIHEES\HPDLQH
(0* (OHFWURO\R*UDPPH DEISXYQH VHPDLQH
&DSWHXU GH PRXYHPHQWESYV | XQH VHPDLQH
$FFpOpPpURPQWUH
$XGLR 0ESV 1K
9RL] + NESV
9LGpR LPDJHULH PpGLFDOH 0ES\K

,O0 DSSDUDVW FODEQHBX TWHGG QY W BPHNEDIDFTSMH F D @VHL FEQH \
GpELW QYfHVW SDV WUQV pOHYp HQWWVH FH NEMSWRIHW SH
FRQVLGpPUDEOHPHQ@W] DS I\PHQWW UG 6 RERD YH L DSIDLIKHD @ WGS D |

OTHQUHILVWUHPHQW HQ FRQWLQXW} LPH®H R FIDAHD %[ BX R W L
KDXWH UpVROXWLRQ > @

/H WDEOHD X LQGLTXH DXVVL TXHDODQ VAX T XH{ GHH YT H
WUQV YDULDEOHV HW GpSHQGHQW X URDWHPHQWH \G 5 HD MR
IL[pV SDU OH FDKIGHY ®H\S GFIKIDUN HR @B U IR Q/GIPW IQRWQ @HHYWS
PLVHV HQ MHX HW LPSDFWHQW GR QB p®RTXRXSHHPXOHND W HW S E
GH SURSDJDWLRQ OHV pOpPHQWYV UBRMHDOD @W M FSRI}RP UK
FDGUDQW DYHF Oq®RHE M VXGH R \8 DPHHEPRN VLW \PRPFOHp OH QF



&KDSLWUH 5pVHDX[ GH FDSW

Q°XGV OD IOH[LELOLWp GX UpVHRXGHLE °jXGL VO 8 HVD KD NGRI KW |
SDTXHWV OH GpODL GH OLDLVRQ VRERK D@ HCAHGIWVILRQK
RSWLPDO GJXQ UpVHDX %$1 > @ /D/WBP\GDRGW GLH B R WRHX €
SRXYDQW rWUH DS$DVL VXMV YR X UGEOIGIVWEGH FEHIVFD®S@®LFDWLRC

6WDQGDUGY GH FRPPXQLFDWLRAQ

4XHOTXHV VWDQGDUGVY GH FRPPXQLFDWRRBQVFRROWL
SUPpVHQWDpPV VXU OH 7DEOHDX D YHG p& HWW VUEDT @ GW W\ HO H_
G pPLVVLRQ HQ MHX H[SULPpHV HQ 3,3 (IXLYDD®OH HVRYX
GLIIpPUHQWY VWDQGDUGY RQW pWpX[ BRXEDWH SIRSPW p H. pl\p CBd
SRXU OHV 3$1V G T XHXH R UWR H 3IDQIRQMOHWV E®IQ M GH IUp T)
EDQGH OD SOXV XYWRKUpEHHVW*FHBHNM TL.pT XHHOGLFDO ,P S
&RPPXQLFDWLRQ 6HUY|LFH OGHHW O®] IUPTXpIFIRXWIOD OL
LQGXFWLYH 0+] VRQW VHXOHPHOWQ/ §RFLIEPBYXLYRXH O
HQ GPELW SRXU OHV %$1V YD GH NBSVRQV 0EISV VWORG X
WDEOHD X SHXYHQW UpSRQGUH jXBEMRXIL QASRIS\SIOQ\WDE
IRQFWLRQQHPHQWH HE GH \B\KR XV IOE X P:

7DEOHDX 6WDQGHUG Y TKKW EDH S RWH QWL H O@ SRX@ OH ¢
6WDQGDUG %DQGH GH IUpTXHQEB( [pELW OI
GH EDQGH
,((( %OXHWRRWK + * 4] 0OESV  0+]
((( HW =LJ%HH *+] NESV G%P
0+] NESV
0+] NESV
0,&6 + 0+ 0+] G%P
;076 © :LUHOHVYV OHG£FDQOO+] 0+] !
7THOHPHWU\ 6\WWHP 42 0+] G%P
+ 0+] GhP
8:% 8OWUD :LGH%DQG + REBSV G %P
+ * 4] 0ES 0+]
/LDLVRQ LQGXFWLYH N B SN I G%P
0+]



6WDQGDUGY GH FRPPXQLFDWLRQ

'"{DXWUHV VWDQGDUGV GH UpVHDX[ SRXP O+DW O4$AN
%RG\/$1 TXL VRQW SRXU OD SOXSD®RWPHRSOW H WD WH Y HAR (
GDQV > @ > @ 1RXV GpFULYRQV BX[QMHP® G U GWD B0 RM

SRXU OHV %$1V ,((( HW |, (((
((( HW =LJEHH
/H VWDQGDUG , ((( HVW XQ VWDGQG@®UG/ SIRRAUULY R

GHV GLVSRVLWLIV j IDLEOH SXLVVDGHEMQHGYS DB XW R GH GH

NESV 3RXU OH UHQGUH FRPSDWLEPH) W YHE PHI T XUp ¥FRD K|
FRQVRPPDWLRQ GPO\QHRFlpHj 00 DRWHH @ LDEHRLEO® SULQFL
O XWLOLVDWLRQ UDWLRQQHOOH BHRHOONR BRPIRWGDN GHW
UpSRQG WRXWHIRLYV DX[ H[LJHQFHV BKUODR&R QW QLX\DD WH.R
GRPDLQH GH OD VDQWp 'DQV FHWWH D VYRUFH DDMIVR PR XOFHK N W
3K\WLTXH HW 0$& OHGLD $FFHVV &RQWHEHRI JqW B QmHLY AR
UpVHDX HW DSSOLFDWLRQ > @

8Q H[HPSOH GH SURWRW\SH GH UpVHDXNpGB8LADSWKKVY I
VWDQGDUG , ((( GDQV > @ /D BBQGH*SHXW D KW RH I
VWDQGDUG HVW HQ UDLVRQ GH OD FRQRADOLBQOHGX1WWDRI
VHQVLEOH DX[ LQWHUIPUHQFHV > @ WH HXQW TEHV FHS RAW
FRPPXQLFDWLRQV HQWUH FDSWHXUWUOD QRWPIHE QLW XQ QF
VWDQGDUG GpGLEIRIEPFOHWT FRPIPAQYLFDWLRQV %$1

» (((

/ID QRUPH ,((( HVW XQ VWDQGDUG®G GRXERP®RMXQ L
GLVSRVLWLIV j IDLEOH SXLVVDQFH IRBHW DEXWFR SR [KKPW p
VWDQGDUG SXEOLp H® HUP Hp SHV 8 B EH AW DHINVHV WeIDXGI BUR R W |
© :LUHOHVV )LGHOLW\ @8 WRXW HQ®@ JOKW GXQW RQHHDEE OHJF
&H VWDQGDUG HVINQGH Y QHSIRMIXOH@BFHE VXLYDQWHV >

X HQ FRPPXQLFDWLRQ j EDQGH pWURLWH + 0+
0+] +  0+] +  0+] +  *+] HW + *+]

X HQ FRPPXQLFDWLRQ 8OWUD /DUJH %DQGH 8OWUI
*+] HW + *+]



&KDSLWUH 5pVHDX[ GH FDSW

TRXWHIRLYVY OHV EDMHQGXLV SUHp YH QVXH@WWO G DY XV HE/T b @
SUpVHQWHY VRQW FHOOHV DXWRXU GHFKQ®RERBMH UDGLF
GLVSRQLEOH j FHV IUpTXHQFHV > @

J)LIXUH '"PELW HW SXLVVDQFH PR\HQQH >
7TURLV FRXFKHV SKQWLTKpNVVRODOWFREBREBG S WWURXKWH 11
%DQG OD FRXFKH SK\VLTXH j EDQGHT X VGUD CID B RIP PV LT
LQGXFWLYH VXU O#KHFRY SNHRIGX PRRRP XQLFDMLRRXRK H+ BE&
LQFOXW OD UpSDUDWLRQ HW OD WBRRBFRRQVYVDRQREHWW DD
FRQVRPPDWLRQ GYfpQHUJLH

/ID FRXFKH SK\VWLTXH j EDQGH pWURLWGBXADWURZ %B®.
%LQDU\ 3KDVH 6KLIW .H\LQJ RX 436. LOQXD GRXW XGHV 3KDYE
IUpTXHQFH FRPSULVHMWQWUHO+] 9+@ QW) XQWHOEDDRGH SOX\
HQ RSWLPLVDQW OH WDX[ GTHUUHXU BQYLR®QRFWHRPHGXOF
SHUIRUPDQFHV VRQW REWHQXHV HQ W HHU® H\D UGD GWE X\ HF
FRPSOH[LWp HW XQH EDVVH FRQVRPPDWLRQ GTpQHUJLH

7URLV PRGHV GH IRQFWLRQQHPHQW XWWY)OUW VO WE DHMW
LQIpULHXU#E > @ *+] HW OD EDQGHeVXS@ U IFHKGH ©18:% VRQ
GpILQLV FRPPH VXLW > @ > @

X OTLPSXOVLRQ UDGLR XWhOLYBQ ,0D PR GXELCHELWLR C
HQWUH HW 0+] HOOH FRQYLXRIMWMXSBVIDLMNIHF
GITpPHWWHXU UpFHSWHXU



SWLOLVDWLRQ GH OD EDQGH DXWRXU GH *+] SRXU OH)

x OJLPSXOVLRQ UDGLR 8:% ,58:% ,, XWLOLVDQW
'436. 'LIIHUHQWLDO 4XDGUDWXUH 3KDVH 6&LHW .|
GRQQpPHV QRQ FRGpPHV TXH OY,5 8:% , IISAHAVQUREX V'
HQ WHUPHV GH 7(% PDLV UpFHSWHXU S®RW FRPS
FRQVRPPDWLRQ SOXV pOHYpH

Xx OD PRGXODWLRQ GH IUpTXHQFH j ODUL®IBDQIEXU )0
OESV FH PRGH HWWQ R SIHLXRD QW U N SSSWIp® H\PNT &
PRGH ,5 8:% TXL HVW SRPOQGPIWBO\pPHIQMMENLRQ G

ID FRXFKH SK\VLTXH +%& XWLOLVH XQ H XHHRANDUWAD HX @/ X

0+] SHUPHWWDQW GTpWDEOLU GHV FKRWIWRMHW H@ HHKW A X |

IDFLOHV j] WUDQVSRUWHU HW SUpVHQWWIW X&XH |P LETDHE
GIDOQOWHQQHYVY HW GH PRGXOH GH UDGLRIUpTXHQFH

$X UHJDUG GH FHV VWDQGDUGY OH® BBI®BHYV GH OUp P
3+< +%& RFFXSHQW XQ VSHFWUH DOODHWXGHI[FOXW jGROF
RQGHYV PLOOLPpWULTXHYV *4] ot *+f H 7TRXWHIRBLY DY
GLVSRQLELOLWpP GH FRPSRVDQWV BONDPREM WO D XEIRX®H GRL
UHGHYLHQW SHUWLQHQWH (OOH SDPWHDQWW SRXUDQ B D HXW\
GpGLpV DX PpGLFDO 1RXV GpWDLCODREWV WGTQW EHHTHW \OXL\W
DVVRFLpV HW DSSRUWRQV OHV PQVGIDYDWQRQG/RM XV Q/H |G B g W

S8WLOLVDWLRQ GH GB EDQGIEPXWRNKY %$1V

/D EDQGH DXWRXU GH  *+] HVW OD ED®@I5 i XY HIpa M HXG
GH UpVHDX :/$1 OH :L*LJ :LUHOHVV W JDRELW O H\R @ S3AIQFD
WUQV KDXW GpELW FRPPH OH VWU HIFRIRBU BWV ER Q WH/Q\WK @
EDQGH GLVSRQLE®W DE@GCH 8 Y Wp B Y3RHNEH GHRQ O H\Q VIIHQV L C
( WKHUQHW HQ UpVHDX[ :3$1V :LUHOHVV:I3*HUVERRQQHS$GHD
VSPFLILFDWLRQV WHFKQLTXHV SRXU OB\H ¥RPBXQ E BN MRIO!
GPELW HW FRXUW W \SRIUG/H P KGR B FBRHRDI HOHWVO R[ SXHLVV D QF

'DQV OHV DQQpHV SDVVpHV FHV IUEXHYFS R X pOVHDY H
3RXUWDQW JUKFH j OTpYROXWLR®XGK VR E X WELDRIQM. qUTHL D W/

8QH HQWLWp TXL SRVVGGH XQH |R QFWQ RIFFD ¥ LIWKp VX X QRO VX G M W HARRIU
GHV Q°XGV GIDXQ&H ARWMAM %$1



&KDSLWUH 5pVHDX[ GH FDSW

HW GH FREW VRQW WRPEpPHV 30XV RQPKHXW HRQHY UL 0
WUDQVLVWRUV j PRLQV GH QP HQ WHFRERORIRH G&D?2
6HPLFRQGXFWRU j EDVH GH VLOLFLXBH®HQRMH\E TP R MR XWHG
UpFHSWHXUV j IRUWH GHQVLWp G PL@WdIW DXL G LR @X F'W 5 R
LQGXVWULHOOH GHPFWRSRXBQWY/ WPHE G PSHRNALIDEO W DOV RF
GLVSRVLWLIV HW VRXV>V\@W &PRINVVjR OpWERQVOROBPIBY LQLW
SRXU OHV GLVSRVLWLIV :/$1 ] *+] > HQW Ep\D GIROMHOHYV %}

$YDQWDJHYV

SPpGXFWLRQ GHV LQWHUIpUHQFHYV HW HIILFDFLW

&RPPH OH PRQWUH XQH pWXGH UpFHOWH W RHLOD H D QK
WHUPHV GH QLY HD X VG G DHW H.F DpRLHGF HRHHQUQ B WHW KB L VTpH DF
DXWRXU GH *+] &HWWH pWXGH AR Q®IJWHRARQHHGIHWH BE K
GHV MHX[ TXH SRXU DPpOLRUHU OpUHRSSR BWL 5/ LB@DDVjVE
FRPPXQLFDWLRQ pTXLOLEUpH HQWWHT OHY FGIL RIS Wi B BVYHX MAL

*+]

&RPPH QRXV OH YHBWKRRQV DX SDOUHDV PP R QFDDMLEBQ G i
EDQGH DXWRXU GH *+] RIIUHQW XQHFRQWLH XD QW DHXQWARU
SXLVVDQFH GYpPLVVLRQ SOXV pOHYpR HIKED KW IQTKHQFRHV
GIXQH SDUW GH UpGXLUH OYLPSDBWUMH G HERMSHDW R X COMLY
SHUWHV SDU DWWpQXDWLRQ HW RLQERGSH G B FHWWWHY GHI Fpl
GDQV OD VHFWLRQ DYHF 7(% YWLFRGHQ BE GH W VG pEQL W
SRXU OHV DSSOLFDWLRQV %$1V UHVWRXDWJIIQLEWHVHB G BRI
EDQGH GLVSRQLEOH SRXU UpFGXWNHGHY @PIBWO NV MWRUIGW X I
F\FOLTXH DILQ GH UpGXLUH OD SXLVVADIDAHRUFRIHGRHUD GF
OTHIILFDFLWp pQHUJpWLTXH

6pFXULWp GH FDQDO HW GpFRQJHVWLRQ VSHFW

SRXU JDUDQWLU @D MpIFXWIL WK HS ® 5B CHR 8 PHQOVLHDON. MRp
HVW WLUp EpQplILFH LFL GH OTDWWp Q XDX\UL RQY KGGHXODPRQ B K F

IUpTXH@FHGHOLHQW WUQV pOHYpH GDQV OHNVEDQGHWVSB KU L
P GH OLDLVRQ | *+]> @ > @ FRQWUH G% | * 4]



SWLOLVDWLRQ GH OD EDQGH DXWRXU GH *+] SRXU OH)

vé@ Vé@CB
#PB L erK—&ép L erK—%p

$ FHWWH DWWpQXDWLRQ HQ HVSDFAH W EGH /Y DI R X XV

*+] XQH DWWPpPQXDWLRQ VXSSO pP MWQWHD ILLPH YXGHK®IF H OSTIDE \DE

GTR[\JgQH > @ PDLV TXL FRPSWH WHQPX] CHYH®LE/WVWD QFHV

> @ (Q UHYDQFWHNV PG WIWHL RRQ B/t BID HGVH CFIH W VXAV ILLpIT\KBAVY F H
PDQLQUH SOXV GHQ\Gp FRQFRQWIURER®HU OH VSHFWUH

/D PLQLDWXULVDWLRQ SRXVVpH GHVY DQWHQQH

8QH GHV FRQWUDLQWHY PDMHXUHV I6GIVLBEVEBX[PLYB\R
SRUWpPV VXU OH FRUSV SRXU GHV WBVpV RINH S O H\R QVR BKQ |
PLQLDWXULVDWLBEGY GWHFWERQRYLHV WHIISGRY¥HNX WDW VRE W
DXMRXUGYTKXL LUUPNO LAAILEO K[ SRMT X WRIFHV S RRQUILRGW |
GPpYHORSSpPHV 2Q &BXWRELWRS HWHD WX WD PELAE | LHMAG W VXE
WKHUPRSODVWLTXHV SRXU FUpHU GHW DHHMLMCHIH YA VG LOAHF Ud

> @
+DUPRQLVDWLRWY CGHE RIW\DHWRXAQ I ERG\

3XLVTXH OHV UpVHDX[ %$1V QH VH OILPPAQLHFQW LRV HQY
GHX[ Q°XGV VXU OHOPRLBN pBDDWRIQRQ ®RDI ERER X @ QF B R/ILW
XQH FRQYHUJHQFH YHUV OHV IUpTXIQQQF HVHRL O LDP@ W D L) HXF
SRXU OHV OLDLVRQVOXY ER®\LVRB VS ERERCJERGIFMHWHY W GH
OLPLWHU OfKpWpURJpQpLWp HW OHPXRREDKN GRIQFRBSRVDQV

6XUHWp

3RXU OHV TXHVWLRQV GTH[SRVLWLRIQ UpWKG X I MEHDWMp
WLVVXV H[SRVpV DX[ RQGHV PLOOLPPWWXTKHH HYQV HI LHW
SURIRQGHXU GH SpQpWUDWLRQ PR\HQ®H GHVA@RQGHV +HV V& |
VLIQLILH TXH OHV RQGHV j FHWW H DIX pH'X HIRIFRQ W HG RFq /M)
VHFRQGDLUHV VXU OHV RUJDQHVLRQ I®HK\D IBHXQMHP BB MW KX T



&KDSLWUH 5pVHDX[ GH FDSW

pPYDOXHU OPpEI$W GIT$EVRUSWLRQ 6SpFLILTXHWH® GRFLWpWLU
FDXVH SXLVTXH OfpQHUJLH DEVRUEXHF @IHVW ORFDOLVpPpH T

IJHV UHFKHUFKHV HIIHFWXpHV UpYqOHOW DIX{HRQBWVH
PLOOLPPWULTXHV VXU OD FRUSV V:RQ@& HWR XX HG H HDWHK BIHISY
SUpVHQWH SDV GHILFIDAWXRIQ GG R GED U@ L RBGRXMWD VOLHR/Q RXQ C
PLOOLPPWULTXHV OH VHXLO GH GHOMUWIHY®RH US XV P Q F ¥I
WHPSpUDWXUH HQWUH f& HW f& HVYM BROKVSRXIUE @HH
IUpTXHQFHV PLFUR RQGHV DX GHOj GHHUDPO FPRP PX Q@ F D W
&RPPLVVLRQ HW ONWALIRBRD O, GRRB RV VIQRIQ5R G LDRVL RRQ 8 PR W |
GRQQHQW OD UHVWULFWLRQ VXU ODRBX\Y VA F RHS 8 XL V V. DG
XQH H[SRVLWLRQ SXEOLTXH JpQpUDOHW®HSUR®E pi VT ¥YPIOOLH
GHQVLWpP SURGXLW XQH pOpYDWLRQ &H VBRRBpOHWXSDH \BH
FRUSV Re OD SHDX HVW SOXV ILQH TXY ®RD GHWWRIRQGHXU G¥
DWWHLQW OD FRXFKH GH JUDLVVH V2XU DOQQUINHD @ R LIQWOG | B
PDLV SOXW{W GH OD UpIOH[LRQ UpMWG WD GW X VX (DH. O YD
PSDLVVHXUV GH SHDX SOXV pOHYpHp>TXH CCHON FK D@ JHPH B
WHPSpUDWXUHY GH f& GDQV OH FR WK\ YSW\p VIRADVGHHYWI
FRQGXLWHYV j FH RRMHW QGW @ XTHX IO I? 4D \RRYQH KIQOIWG HQ VLW p
P: FPd SHQGD QW XQKG RRP IFIH X R/FHX MDXLHX [EV R QW XBIL 8 €& M F
LUULJXpVY HW GRQF SHX VXVFHSWLEOHYV GIpYDFXHU UDSLGH

,QWpUrwW SRXU OHV %$1V |  *+]

30XVLHXUV UpVXOWDWAS SKEOLPY]SRX® @ORRXIWUBRQVDEL
'LIIPUHQWHYV pWXGHW jDXW-RXAR G AN WGBSR @ B ARWHQQHYV >
OHV PRGQOHV GH NDOD@+¥X\® OBFRREBND WRQOSH > @ > @t
IDEULFDWLRQ GH IDQW{PHV > @z> @N &HIV ODN ERRPVP X PR
VFLHQWLILTXH S&XU §HRMWHH SIDOHNF BDMY\R PjDV B ¥ WDLSTSKBIL FDXW L R
GRPDLQH GHV %$1V

'$6 LQGLFH LQGLTXDQW OD TXDQMWR®YG HY/ plQIHALIR HU p Y XKW K HBAXH ¢
DSSDUHLO UDGLRpOHFWULTXH ORUVJHKHS ¥HWW DD HW OG DRYF W HRQ St
G XWLOLVDWLRQ H[SULPpH HQ : NJ >:LNLSHGLD@



SWLOLVDWLRQ GH OD EDQGH DXWRXU GH *+] SRXU OH)

,QFRQYpPQLHQWYV

/HV SULQFLSDX[ LORRHIMIQVYRQW VODHY IDVREL QQ Q4 IG HWO D
GIDQWHQQH pOHYIDQBIQWKL UL WQSD FRP IR X\VXULF DWMLRRUK\D = *-
UDLVRQ GHV PRXYHPHQWY GX FRUSVDW®LBHAFDWLERRQMH QWS L
GHV VLWXDWLRQV GH PDVTXDJH 3RQ DplVOIGIW UG/L UHIF V8 K P YAX
FRQVRPPDWLRQ GTpQHUJLH UHVWH FRQWXUDLQONIR LSVIDWD D T
SRUWpPH 3RXU OfHERQPEO®H UGV VOH GRI &/ H MWPLELIARWHp G X U
OTRSWLPLVDQW HQ WHUPH GH IDFWHKUW G RVUKIOM PDREO
OTpYDOXDWLRQ RENMRPWDWH RGH p@Bi U@ WELHT XOH. THIW RAX SERO0U
PHVXUH GH SURSRVHU GHV VROXW [pRYHIUpWHPWHD QW XQH

SpJXODWLRQ HW VWDQGDUGY GH FRPPXQLFDWLRQ I

/ITDOORFDWLRQ GHV EDQGHV GH IUpFRPPHENFNPGHRQGHYV

DYHF OD SXEOLFDWLRQ GX )&& GH" EDSXENVpWOIQRXpEM HQ

*+] SRXU GHV DSSOLFDWLRQV FRPPHDBIGHVHG H DQNT XH
PLOOLPpPWULTXH VROW ©H PPH PP:  *+]t HW OH PP:

*+] /HV GHX[ SUHPLQUHV EDQGHYV W R WIOOLROPMHLR § R
PP: *+] HVW UHVWQHLQWRB QHPH QW UQW p8D H XAR QaV UGG FORD
DXWRXU GH *+] HVW GLVSRQLEOH V® VO IORIPMDWHRIQWG E
UpJXODWLRQ > @ /H 7DEOHDX UDH HDQXWVHR YOD G J X ® DWW
GLIIpPUHQWHY UpJLRQV GX PRQGH HQHWWMUPBAYVPGEM VERQGHW
GIDQWHQQH

7DEOHDX 5pJXODWLRQ GH OD EDG@GH Q@RQ OLFHQFI
5pJLRQ YUPTIXHB¥FIHMW D QFH GBI, 5( OD[LPXP GH
* 4] WUDQVPLYVVLRQy, p JDLQ GIDQWHQQF
PD[LPDOH |P: G%L
(WDWV 8QLV IRQ VSp
&DQDGP 1RQ VSpFL
-DSRQ 1RQ VSpFLILp
(XURSH oD|
$XVWUDOLH + 0D]
&RUpPH GX 6XG $ GPWHUPLQHU
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(Q (XURSH OHV RUJDQLVPHV GH UpJKOBWRRPXQREOMWQ
6WDQGDUGY ,QVWLWXWH HW OH &(37Q L&/RQUPWHERPN (XHR 3
7pOpFRPPXQLFDWLRQV 8QH EDQGH QRIQDYIHFH®BOLPHQGER X P*
ODUJHXU GH VSHFWUH GH 0+] /D SRD\OVDEFW GHi W URD QN
JDLQ PD[LPXP GIDQWHQQH GH G%LI ERG\> 0@ PI}ROWLOMWD
rWUH VRXKDLWp SRXU PDLQWHQLU XDHQLHG@ UDGHR2P 6AH KX
FIHVW j GLUH DXFNPWHY HQVEU B LAWY GPUXEY pWMIYEDYWY SRXU
DXWRXU GH *+] VRQW GpFULWV GDQY FH DA WWLW(( O

F

 ((( DG

/H HVW XQ VWDQGDUG SRXU OHWX WMWHPXD USLR QM
PWDEOLHV GDQV XQ FRQWH[WH GH GHPBQGHHWRHFMIEC
OTLQWHUFRPSDWQ ®IHO/L Wi U&H R GOV [/pHI B X DX QFW W HLIQD Q
HQ WHUPHV GYHIILFDFLWp VSHFWUDOFKRLY LEHD OB XUDG B/ R3¢
YHUVLRQ DG YLVDQW GHV DSSOLE®SWLRX47WYHV\KHX
7TKURXJKSXW HW | FKEOXUWW 8 pER WWH YW FOEWVLHIQLY D WHRHD G T X Q
PRGXODWLRQ ODUJH GH *+] VDFKDQW T XMF SRIX WD DWDJ KRW
EDQGH PD[LPDOH HVW GH 0+] > @

/JHV VWDQGDUGYV DF HW DG GERXBHKBW KAN X DXl
PrPH FRXFKH 0%$& /H VWDQGDUG DGS K\S/AFIXHH 3 SR X |
OTXWLOLVDWLRQ GIXQH DQWHQQHHYIQE FR WD ARRD RHW LY
SDV GH 0,02 OXOWLSOH ,QSXW OXOWLSOH 2XWSXW

/H DG HVW OHFRQRERNVWVGEXDXS G WEDWDRQ ®/H Ak
GDQV ,((( ,QVWLW®EWH & | (CHHFFNMRLFERS (QUULRFHHLY &RP S XV
ODQXIDFWXUHUV $VRMRFLPWLRQHOFR@V'LEW OTDQARYBOEHH

OD UpSDUWLWLRQ GH ODNEDK G \HTX ¥ RMSHFWQD®[ FRUU
VLIQDO RFFXSDQW D pWp DSSURXYp BDGLO/PWL BQ3JBRER VU
PDVTXH GX VSHFWUH HVW GplLQL SRXWXW®N UE GO GO DYV BHM
FHQWUDOH /D SXLVVDQFH GH WUDQVPUNMRYD DIV PHD® I WG
O G%P SHXW rWUH FRQVLGpUpH FRPPHVPID QPILXDIVUBD EDC
IUpTXHQFHYV FHQWUDOHY UHVSHFWLYHWW *+4+] 7RXA] OH

GHFLEHO UHODWLI DX QLYHDX GX VLJQDO DX FHQWUH GH OD EDQGH



SWLOLVDWLRQ GH OD EDQGH DXWRXU GH *+] SRXU OH)

FDQDX[ QH VRQW SDV GLVSRQLEOHXLGBWOW WRRXEDOH P HDWV (
HVW OH FDQDO SDhU XG[SIIDXKMQSR/XIR O AW MWRQDDQEHGD®H VU p T X H

,O H[LVWH WURLV W\SHV GH PRGHV PRIDRS PYRWHEYH GH
SXLVVDQFH RX © /RRZBBEZHMUGL QBBKE  MRAQ R SHRQWE M V&ID U UL
6& PXOWLSRUWHXVH 2)'0 2UWKRJRQPL JUHTFHNHOB T X HYLW
GRQQpPHV VRQW SUpRp GV FSRIQUN X QO Sl B HR ARRGPSIOCHYILWW @ HV W
VXLYDQW OH VFKpPD DOODQW GX %36.GBXORGHODWXBQUL
VSPFLILFDWLRQV SREKFWRL( DD JQWRXIPH] YW GH@ G %

 ((( F

&H VWDQGDUG D pWSR YW FRP®ISHWNHU (OH VWDQGDUG
VSPFLILp SRXU OHVKDXWWHGYEBYLV! | FESYH>G@LQYWLRQ GH
SK\VLTXH GDQV OD ED/HGE pELGO S ANIUD DO SVMXR/TK OD Y H!

DYULO HW DYHF OH PXOWISOM[DHHMSDWIIPO PXORS

,O HVW FRQVWLWXPDGHKWWRIIEFWRBEB8W\GLIIpUHQWHYV

Xx XQ PRGH PRQRSRUWHXVH RX 6& PRGXEGDWLRW 36
SOXV IDLEOH UDSSRUW HQWUH OfDHPWOAMW $SEHVEB
PR\HQQH 3$35 3HDN WR $YHUDJH 3RZHU BODWLR T
JUHTXHQF\ 'LYLVLRQ OXOWLSOH[LQJGH BpXR § GDRILAHX

x XQ PRGH 3+LJK 6SHHG ,QWHUIDFH " +6, PXPIH PRC
6& PDLV DYHF XQ SOXV KDXW GpELW

X XQ PRGH 3$XGLR 9LYXH®RLEV VRQVLEOHWDWXJHSKpQ
PXOWLWUDMHW SOXV ODUJH SRUWpPHIOXBIERW P
FRQVRPPDWLRQ GH SXLVVDQFH SOXV pOHYpH

$SSOLFDWLRQ GHV %$1V j *+]

2Q GRQQH j WLWUH GILOOXVWUDWL®RQ pAMHD O D6 $1LIRBE KL
WpOpPpGHFLQH XWLOLVDQW GLIIpURQWVW N®/PDIQGEDUGY >GHOF
GLVWLQJIXH GLIIpDS\GMWXUNDGMW N X UQIRR{ YYHPAHIXY VH W5 GBIFpV D
i OTLQWPULHXU GX FRUSV TXH VXIHQHULERQI\H PHI\Y V& IS\ K DISk
FDSWHXUV OD VXUYHLOODQFH GX V8D WipNQWXWL RQL WX I LjDW
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OLDLVRQ j *+] SHUPHW OD WUDQVRWMIRIQPE® WD LYQ\VBHR |
GHUQLHU VHUW @M BBSWHXAH WRXWIOH FBERBPOGVGK DY XQI
PRELOH * 2Q YRLW DX WUDYHUV G pRH\W DHE B Pl SIORFR T WA @
FRQYLHQW GH PDVWULVHU DILQ GYrWUKFHDE LPHY/ % QH USPOWLVT
VXUHWp GH IRQFWLRQQHPHQW VXIILVDQWH

YJLIXUH 6FKpPDWLVDWLRQ GX VFpQDULR ( +HDOW

8Q GHX[LgPH H[HPSOH GTDSSOLFDWLROXHXWUOLWHQW
PRQLWHXU GH JOXFRVH QRQ LQYDVhIVXGY YOO RSIXW B D Q V Gp C
*OXFRZLVH 6RQ SULQFLSH GH IRQFWHRGXR HRKH Q IVOHW W DINRH
PSDLVVHXU ILQH GH SHDX |  *+]

YLIXUH *J%XPFRALVH

(QILQ OH GHUQLHU H[HPSOH GpFULW PRX WWHNGEMWIH F
GPWHFWLRQ GH PRXYHPHQW j  *+] /HW VGWDNFORJOMH R 8 H®D
> @ GpPRQWUHQW OD SRVVLELOLWpPVGHX BR®R DFRWISY GHRP
PRQWUHV FRQQHFWpPV SDU GHV PRXYBRHEGWW & H OLF LPLLIR
OfRUGUH GX PLOOLPgWUH FI )LJXUH



SUREOpPDWLTXH GH OD FRQVRPPDWLRQ GTpQHUJLH

J)LIXUH 'LVSRVLWLIV GH GpWHFWLERVBH QRN Y HPH® R/OI
*RRJOH > @

SUREOpPDWLTXH GH OD FRQVRPPDWLRQ GTpQF

&RPPH GpMj pYRTXp DX SOUDIWRRKRPLH MV WDSWH X D
VHORQ OH W\SH GITDSISOTXKBW KRV HGSLFOPFOH SRDAP XD HQ G R

KHXUHV | TXHOTXHV DQQpHV VDQY GOPMBUYBGIQIWR®R®US|
VWLPXODWHXU FDUGLDTXH SOXV GHHVUWTSDRV F UK WILLTYHD
DSSOLFDWLRQV WHPSV UpHO TXL R@® PBIVSGKYQHMPRW B R X W LR
IRQFWLRQ ,0 HVW GRQF SULPRUGLDH GpF HRXDQUY BRX B DS
VHUYLFHV WRXW HQ JDUGDQW OHV FAWSWHXEBVHWM SBWS
5DGLRIUpPTXHQFH 5) HVW VRXYHQW ®Pp GBUWIHH SRXU FRQ \F

%%l > @ > @ > @

3RXU rWUH HQ PHGXYHY R QXSS RWOW HESW IRE QDRDHVL T X H W W
OD PHLOOHXUH HIILEDFLWp pQHUGHWADQHg UHD FURIFFLIVHHQIGW D
PQHUJPWLTXH GTXQ UpVHDX %$1 HQLBPRQR QS p \$ D@ VO/K\H VGt
GIpWXGH LO VHUD SRVVLEOH GH UHFIR@PIPRIGE H O KPP O\ W HDG
VHQVLELOLWp PLQLPDOH j OD UpFHSWLRD MWWERERQW XOM
UHFRPPDQGDWLRQV SHUPHWWURQW SBYV DGOSOWYXHVOGN BI
GIpQHUJLH EDWWHULH PLFUR VRXUF® GHHW—GpY®OKW UC
SHUWLQHQFH OJDXWRQRPLH GHV FDSWHXUV HPEDUTXpV RX

'HV VWUDWPpPJILHV HUVETXQ [SREQWPGY GHWY @QBIUMRQYY TH
GLIIpPUHQWY REMHWY FRQQHFWpWW[DS®BRMKHNO G R D W V¥ HAL
OD UpGXFWLRQ GRQEHRSVOGHRWWLINIFMID DAYV R W HMIPROUQW O
FRPPXQLFDWLRQ SDU PXOWL VDXWV B X@X QD QML SWRXQ\VE HWVQF
OTLPSDFW GX FRUSV KXPDLQ GDQV\WIB HAHM DQ GDHY FRVQMT KX



&KDSLWUH 5pVHDX[ GH FDSW

TXL PHW HQ OXPLQUH OHV UHODWLFREGIVpOH FRYEBPD.J O pMRPTXC
KXPDLQ YX FRPPH XQ PLOLHX KpW pUR DQQGEH G/LDASLHIALO LS\
WHPSRUHOOH 'fXQ SRLQW GH YXH FRPE®HNPHEDWE RR W\D QW
PDOJUp WRXW rWUH YX FRPPH XQ FIDQAG GHR GW RSP JD WIR
HIWUDLW OHV SDUDPQWUHV RULJL@P 3P QR\QHOVH VI XGLLGIHHAWY HUY
« DSUQV DYRLU DX SUpDODEOH WHWRGGHHPLRYREVEHVC(
ELRORJLTXHYV

ID FRQFHSWLRQ GT1XQ UpVHDX %$1 ILMEWH BWQHIIIHAMD FH
OYREMHW GH FHWWH pWXGH XQH DQQIORMW LREW B L @O plHQ K
OIDQWHQQH GRQW LO IDXGUDLW R®RWpRIMHU FRIF SI\R B FWH &
SUpVHQFH GX FRUSV KXPDLQ

ORGpPpOLVDWLRQ GH FDQDO %$1

OpWKRGHYV

/IH FDOFXO WKpRULTXH OD VLPXODWWRQ ODX EDPWIHT XGH |
PRGpOLVDWLRQ GH FDQDO %$1 TXLVBHXWN VW UHXWR LMW FEEpOHH
SHXW GRQQHU XQ PRGgOH VLPSOH HWWRWHRFRRHQ@X [FKE
POHFWURPDJIQpWLTXH GDQV FH W\SHUWGEH BEQUN[G P ¥ HXIW W
OfLQWHUSUpWDWKR® BWW REYHHRNWKBRBUW\VGTIDXWUHYV Pp

(Q FH TXL FRQFHUQH OD VLPXODWLRXP WL BGALNG RQLEA
PRGpOLVDQW OH FRUSV IDYRULYV H O OXVDIQDLOAN W LRV GRHD € B X
7RXWHIRLY OH FRUSV KXPDLQ pW DUD/® HROUHW W LOLOT YOHRFGHIQX\W X\A

*+] VD PRGPOLVDWLRQ QpFHVVLWH H HDXF®N SS BH WHYN
SURFHVVHXU SRXU UpGXLUH OH WHHSW\GKWIDDLAXY YRD WD C
JPRPPWULTXHV VLPSOHV F\OLQGUHIpRPYDNOOPTRHILSQREHW FjR!
HW SOXV SURFKHV GH OD SK\VLRQRRHR KX PDISHY , ¥R OHNRK
VXUIDFLTXH HW VWDWLVWLTXH > Q@ QRPE LBHU SH. WPLRREY GIN'W
ELRORJLTXHV SULV HQ FRPSWH HW BDDQ®D VONLOORYGHEYC
GILPDJHV PpGLFDOHV 05, ODJQHWLF UWWRQDGOKHH,BH LKR
KXPDLQ O9LVLEOH +XRDIDQWRMHHFEW WDWDLE @V X HDVRQW G H
PHVXUHV 05, > @



ORGpPpOLVDWLRQ GH FDQDO %$1

4XDQW j OD PRGPOLVDWLRQ YLD OD PHFRQW U {OMUH
OTHQYLURQQHPHQW GH PHVXUH FDUVLGHLPSYKWH | ROUQWH P
VLWXDWLRQ OH FKRL[ GH OfDQWHQEHPDOSQWDVDILY¥LGHI
POpPHQWY FRPPH OD SUpVHQFH GH RKE/W® h\ DFHOM FCHI@\S SjDSJUHHL
FRQVLGPUDWLRQ HQ Wpd\WDbiN SDREVERUWY DN GRIQFPNQBO % $ 1
OD VPpFXULWp GHV SHUVRQQHV VXV QB VIDXHND ® QVHOIKHW PVHID
OHV QRUPHV GH VpFXULWp VRQW UPRMSH F&H H VY pH G HVQHF bI P W
GTH[SRVLWLRQ 3RXU VIDIIUDQFKL W BMXAMHYVGHR/Q RHNDXDNWH
IDQW{PHV SK\VLTXHV TXL SHXYHQW WH GHJ p® fXQQV i b PLR\XR/ Ol
GIXQ VROLGH UHSURGXLVDQW OH FRWSRPW B O p\Y IWT XEBT XN X
KXPDLQ $ WLWUH GYH[HPSOH RQRIHBWXQR\DBDW {FPHQVKV @ |
VROLGH FDUDFWpPUL¥PGUH*EIIBQB\VODBLHMRY RG HRIGA TXTXQ
KRPRJGQH IRUPp GTXQH VHXOH FRXFKHQWRSRRU VHDRWNG XOLDU i
QLYHDX GH SUpPFLVLRQ DFFHSWDEOHHI[®HVLPROWILY DWW IGRD
%$1 HQ EDQGH PLOOLPPWULTXH /H 7MNEOH®XIpUHQWXPSRQO
WURLV PpWKRGHV VXVPHQWLRQQpPHV

7DEOHDX &RPSDUDLVRQ GHV PpWKRGMHYOGMW PRG fOLPHILN
FDOFXO WRPRUUHWH> @

OpWKRGHV &DOFXO WKICRIWMLIRE QX®pULTXH OHVX
$YDQWDPHYV "LVW RERPEURP®& HEHWM. R Q SIKOVGTXWp |ILDELOI
FRPSRVDQWHB¥HQDULRY JUPFLV HW

GTRQGH UpDOLVWHV
B3UREOQPHH GH 1RQ 1RQ 2XL
UHSURGXFWLELOLWp
&RPSOHI[LWpP (IWUBPMVEHVRLQ GTHEWOQYRBYWUDWLRQ G

VLPSOLILFDWILRPGY I AXKFDWLRQO)XGOXNHRRUBWFpQDU
FRUSV KXIPDLQ KXPDLQ

7HPSV FRXUW ORQJ ORQJ

JLPLWDWLRQV 5p VX @MW DWRQ@R® H 6 pF RRIOVp HW FRQIR
ILDEOH\ G\QDPLTXH VXMHW IDLEOH

SKPQRPgQHV QRQ UHSURGXFWLELOLYV

SULV HQ FRPSWH XWLOLVDWLRQ GH

IDQW{PHV pPXODQW
FDUDFWpPULVWLTXH
FRUSV KXPDLQ




&KDSLWUH 5pVHDX[ GH FDSW

8QH VIQWKQqVH GHV GLIIpUHQWYV PRERQWY Ga&1 BDQPIO
POPWKRGHV QXPpULTXHV ILIXUHQW O HVUPPRE@RG BVUE D WUHIVF
WHOOHV TXH Of2SWLTXH *pRPpWULTXH G#2 URRGSH [QIRQD QW
UplUDFWLRQ 087"\ BRUWRUPFWHRYRERERIHWVOBHM SKPIQDFWLR
VXUIDFHV HW XQH DVVRFLDWLRQ GHRKHVD®HRLRPWK RIETHS |
WRXW HQ FRQVHU YIDRBM K Q/H \D DY DRFMMROHE H REW PHQ SO X
VLPSOLFLWpP HW GTXQ WHPSV GH PPQRYXMH V¥ UM OO0 SV VG I
OH © 3RZHU 'HOD\ 3URILOH & 3'3 HWHD H W' KR®H \6 Y/RDING X
SRXU OD PRGpPOLVBWLR G WGHAH @ FIHH \BKQERUB SDKROMOILIRD LQGHF
> @ > @ 3RXU GMRQRD® GRIOO WL OSDW W LHEWEH FRUSV K
FKHYLOOH WDLOOW WBIEKQIIHPSOMH | XERS 2B YHY DREW XQ QR
GILQFRQQXV pOHYp HW VRXYHQW LGH VI LRFEDMFHW VOB YW X B H
JUDQGHY GHYDQW OD ORQJXHXU GYRQGBH&RPSDWR G QBIYH F
VLPXODWLRQV VXU GHV IDQW{PHV QX Fp\WiLH\X WX |G DOIVO>U @
K\EULGH *2 + 87' VRQW DWWHVWpHVXAR PHB QDXONMHD 8 A M QAR
%$1 (OOHV VRQW DGDSWpHV SRXU RGN BTV VWDDAKMN '@ LIFHLUN
7LPH 'RPDLQ VHUDLW PRLQV HIILFDFB GBHKQWT RS SURYL BB WL
OHV PrPHV UpVXOWDWY IDLEOH GLIWWHQGH /LD LGARQ HRXN |
JRVV 2 VLPXOp DYOHFA QH2OHWDFMVVLPXOp HQ )'7"

3DUPL WRXWHV FHV pWXGHV OHV p®pRNQWYHRDRRXWD QW
PHVXUH GfpYDOXHU HQ - ELW XRBWRPPXQLFDWLRQ %$1

X OD PRGLILFDWLRQ G) \RIQJWDHPEW GHVFBEQWHY GHW RK
SODFpHV j SUR[LPLWp GX FRUSV

X HW OHV PpFDQLVPHV GJRQGH JXLGpW WUDLYHU Y \DBID
OHV FRXFKHV GH SHDX > @

(Q UpVXPp OHV PpWKRGHV QXPpULTWIHMVGSRX W \HW WA
GLPHQVLRQV OHXU SUpPFLVLRQ GpSBPEBPIQQWGENVVE B QYbIQL
PPWKRGHV QXPpULTXHV © IXO0 ZDYH 2 Y'RQWP BWKRGHYY GR
OLPLWPHV j GHV SHWLWHV SRUWLHRRQM I LF FRIWSY $Q XOUG DVS Wt
OHV FDV OHV IRUPXODWLRQV FHV GHXOWIHSHOHGE P pPW KMRI®

6DFKDQW TXYj FH MERXDW DK@ XGH QW HTDLIF DHFQ W [E Ip\g HUIp pWp PHQpPH j
FRPPXQLFDWLRQV %$1V
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OHV DSSURFKHV © IXO0 ZDYH 2 UHVMWHQYWWIRRP W WFHDXQDHDV
RQGH PLOOLPpWULTXH GIDXWDQW GIOXY GHM DN WXPWL VQPX
FURLVVHQW UpJXOLqQUHPHQW

/D FRPSDUDLVRQ GH UpVXOWDWYVY LVWKVXGH GROpGBQY
FURLVpH TXL VIDYQUH QpFHVVDLUH ORUVFHXH GX \WsEDQIRG
PWXGLpV /HV GLIIGHHBOWMYD ORBEWHQ XUDDFRFEOQRQWRRXG
PPWKRGHV VRQW SUpVHQWpV GDQV OD VHFWLRQ TXL VXLW

ORGqOHV DQDO\WLTXHV GH FDQDO
2Q ERG\

8QH PRGPOLVDWLRQ VLPSOH GH OPLD WA\Dp CRMDPAWMLIRRY RH
GLVWDQFH HQWUHGOIHRRDOWH QW HMRYR@Mh H S DX @ p@ X D

2.@ L 2:@;EerH|e§pE:

&HWWH H[SUHVVLRQ FRQWLHQW GHGHW®IL RH\HES/PD Y B P L
WHUPH VWDWL\S\WUDFYWUNTH[SRVDQW GH OIDWWPpPQXDWLRQ
H® XQH GLVWDQFH GH UppXHQFN SONMHWLEABHP DXAXH PRC
YDULDEOH DOpDWRHLUPRWDXYNLBRQBHGHW GES pBIBDW WW \GH
FDUDFWpPULVWLTXEMVGSDUDPGUWLHEWKWRQW GpGXLWYV GH PFH
FKDPEUH DQpFKRWTXH ,0V GpSHQ GHRW GLHHED BITFSVRIGIDTEXLHAD ¢
PLOLHX GH SURSDJDWLRQ 'DQV > \@V ®B GUORYDPHD BRRD &IX
IRLV j *+] GHV YDOHXUV GH RQWWW pGpWDEIESRVD QMW PRC
WRXWHIRLV SDV XQH XH SCOH.\F B\W h R R PRIGINR QGG WM XSWUBBDFIRU SV

'"f{DXWUHV PRGQqOHV DQDO\WLTXHV GpSSWRLY QR Y QW VOY
SDUWLHV GX FRUSV SDU GHV IRUPHRXJFRPPQGIULIKHY WLESD
DVVLIJQDWLRQV GH FRXFKHV GH GLpDHHFW UIHNVX B Y HFRHRIMN @}
RQW pWp EDVpV VXU OD IRQFWLRQ pGJLMWE&H QR WVWRRQRE HH
GpYHORSSHPHQW HQ VpULH GH %UHPPHW IFHXOLG UpW QG : O MY
OTRFFXUUHQFH OD SUHPLQUH PRGpOXUYD®DL RQK BRIU EB QEHV
UDPSDQWHY > @ > @ /HV RQGHV WXIDMSDQYWIHQXHNE B R SOL
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GHV VXUIDFHV SUEBEMXLUMHW BAWP K Q §OMHR WWW GBORpY PDWLAD R X
'DWVRQ (Q LQWURXGKHYDQVR@® P TXR WDHR HIQOV H&/AV PRXQILEXp Pr
OHV WUDMHWY QRQ F\OLQGULTXHYV WPIDMNW FHEL QB W LFTROHU EO
OTDWWPpPQXDWLRQ HVW GpFURLVYVDQ W\ LDYGIFH O XU PXQ@HV B
GRQQpH 3RXU XQ UD\R@® HQMA B H QIHIRG TWDRVQMWM QX VSHFWL Y

G% FP HW G% FMBRXMWXRE HRW O DE HD KW RAUBYJI H Q Wk H
RUGUH GH JUDQGHXU HVW DVVH] pOHYprSDYLUDBSRUW GO
SRXU XQ UD\RQ GH P> @ RX P GH SpULPqQWUH > @

/D SURSDJDWLRQ HQWUH GHX[ Q°XG X RXUQXSHHX B/D IUMLLH
PRGpOLVpH SDU XQH DWWpQXDWLRQURRVDDQWH FHJ XS IHWW [
IDLEOH TXH OD SURSDJDWLRQ VXU WPH\WX DWULLRVQH W V WF LGLPA X €
IRUPXODWLRQ GH 1RUWRQ EDVpH  X®@ +O H® WEHDW VX[ IRl FERC
GpILQLH SRXU XQ GLS{OH pOpPHQW DIQUH @GWLBR O B UjL DDW\LX
FRUSV /D SURSDJDDVER Q DAHLSHDWG REQ WOMT XGHIW & DAUDHFRWWL T X
VXU OHTXHO OYRQGH VH SURSDJH WV @WRGE YOO VDLRARW W b0
GLIIpUHQWHYV 1Up TPRIGFMHIWV> V@I | REDQ WRQYRXQ DIHWL BLOLW p
DWWHLIJQHQW OHXOLDLYPROWY B/REU ' 'DWNVRBEHVOWN SKWIRPQqQ
GLIIUDFWLRQ VRQW j FRQVLGpPpUHU XQ RAWUHK PIPEGHOELGEE |
SODQDLUH HVW OMWHRG qPH GH %DH R §\CHU GBHH /M QW UH VL
WHQG YHUV OD IRUPXODWLRQ GH 1RUWRQ

$ *+] OD OLDLVRQ HQWUH GHX[ Q°8SBV SRUVREGH SKC
OTRQGH HVW IRUWHPHQW DWW p Q XpdiX 5L FOH GPLIOQHUIXURK S L
XQH OLDLVRQ SRLWUL@H GR\5 GRS D JBRAQR G KXMLMHPHQW V
RQGHV GLUHFWHV UplIOpFKLHV Gl I ULOFARMLRHY ORRIMY XY Q DT
YLVLELOLWp GLUHGWH IO RGL RV \ROU SBIS VS RXWWDHY GMXH QY LU
SURFKH ORUVTXH FH GHUQLHU HVW FRQVLGpUp

'LIIpUHQWHY DQWHQQHV VRQW XW XULYUpHNVRSBXU> Qa1 V>P
JDLQ GHV DQWHQQHV HVW FRQVLGpUp T8RWU MDD H pC
WKPRULTXHPHQW ,0 HVW VRLW LRVYW GN VOD GRHH D DOUWL P QOHD
HQ FRPSWH XQH SQUGMLRF BXURRIFH L B RKRIQX SHRPIBERHWD Y HQ H
GDQV > @ DYHF ODPPRNWVRERWHQQHFRWQRW H XDWD WINULDXE
GLIIpPUHQWHY DQWHQQHV GH UpFHGM®W LHRA) (O CGPAHN@ XM WX
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DQWHQQH j IHQWH 6,: 6XEVWUDWH ,IQWXUD B ®H GV DIYGH.MX T &
SOXV IRUWH DYHF XQ PD[LPXP GH W IBQWH® XW L GIA BIGW
HQ XWLOLVDQW XQ PRQRSROH j OD WUPBSRIWIDRON SR XKRQH\
%$1V HW GpSHQG GX W\SH GH OLDLXRQr WUIM ARUWHPHQW &
FDXVH GX GpSRLQWDJH GHV DQWHQGQthVGARMPHP RXO XYM \R Q pGl
UDSSRUW j XQ PRQRSROH SRXU XQH VDIWDLR® QG W@H D QS
UHFRQILJXUDEOH HYWOKMQMUVDA p I BERXIMN. D@OW E ® DY GLUH
SUPFRQLVpPHV SRXU GHV OLDLVRQVRISDHNV VXMW DWLIXHRQ QR E
DQWHQQHY GpSHQG pJDOHPHQW GHVOKXRDERVLWLRQ UHODYV

211 ERG\

/H FDQDO RIl ERG\ HVW PRGpOLVp SPQVOD BpPW MRIBH LY
32SWLTXH *pRPpWULTXH " *2 SRXU OHVX URSLRIQW SIQU ERHO\Q |
UDPSDQWHY SRXU OHV UpJLRQV VDQRRGHWL FXGSpWpHXIUWHGW
UDPSDQWHVY VRQW QpJOLJHDEOHV j SHXYHQWRRSRYVBQW®
VPpSDUPPHQW 8Q PRGqOH FRKpPUHQWGKVRREEW ISQX XRXE\ O
PpWDOOLTXH SDUIDLW 3HUIHFW (O FWOULGGRIQKEQ FAA R O HREXA
SHUWH /HY SHUWHV GH OLDLVRQ VRQORQGH DO RE®GWHD @HY
ODJQHWLF @ HW GH G% FP SRXU XPWUREGH ¥ ( @O THN\D QY
VRQW YDOLGPV SDU GHV PHVXUHV GRQW OfpED@W W\SH HV

ORGgOHV VWDWLVWLTXHV GH FDQDO

2Q ERG\

/IHV PRGQOHV SUpFpGHQWYV VRQW OHPLAVX\GY ZHVY BRIVEF
/ID PRGpOLVDWLRQ VWDWLVWLTXH SHWWWHFHPRXYNEG EBH QWA

OTHQYLURQQHPHQ W LERRQAWS B K V HRRURW YV\ERE X ROQ QHlJBW LS VXU
OLDLVRQ

(Q EDQGH pWURLWH GHV PRGQqOHV VBHPOLW BXHY |>XQ@
DX[TXHOV VIDMRXWH XQ PRGqOH Jp@QLpRAD B QW HIRIHOIREDHMN
FKDPEUH DQpPFKRWTXH OfpYDQRXLVVHMRHQ RQRENGU MY W XS
SDU OfHIIHW GH PDVTXDJH GX FRUSMWXG@pVHAR BRIX & H R HGRW
WASLTXHV UpSpWLWLIV PDUFKHU PRX WLQp DWIRVWVIRY UG DRXV G
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VSpFLILTXH 8QH ODUJH TXDQWLWp G H RXRGPEHHMW ¥ HVXRIW H

PRQWUH GDQV ©XBWILRH GGIDMW pO L PH QRVQGRXM E FOAH |1 RIWWGHH |
XQH YDOHXU PpGLDQ®ODGH GHOWEDX) G RUUNGH *+]0+]

/HV PRGpPOLVDWLRQSYUWWDNU \RUIGTKHH VRFGQPOH. V Q WQ WQ OB+
FRPSRVDQWH GX VLJQDO DWWpQXpH SDQW OFHU R DWW\ XQ \WHH
PRXYHPHQW HW G p SWH QHSDMHV H VGX PVRUEE MY BV £ VB IDRJQ X/@RK QAR U |
PHVXUHV GDQV > @ PRQWUHQW TXHIBWRGB HP DIVTX 3DHX \& FD»
OLDLVRQV VXU XQH VXUIDFH SOXV IFBRMBWhIR Q1 \& OXR/QFp 3 4P ¥
HQ SOXV EDVVHV IUpTXHQFHY pOXBVBRNQ® QW G HNWWP@X\D WO
SRODULVDWLR Q KRR RQWDQH SFOQBIUILVDW]LRQ YHUWLFD

/TPYDQRXLVVHPHQW UDSLGH GX VLJQDO G/ \® PR ® LW
SDU GHV PRGQqOHV /RIJIQRUPDO 5D\0OHLYIKXQRRNDIBDPH@PWRKE:p
i XQH ORL /RIQRUPDO UpVXOWH GHVISCHK pIORRP tO\H & JOH \GR UIS)\
FRUSV PDLV DXVVL GHV SHUWHYV DXH®HQHDXG i 5 DO OBIQ WWH QTC
OXL HVW LVVX GH OD GLVSHUNQR®GDB SO SWXGHWH MW\
GLIIpUHQWHY /H PRGQOH GH 5LFH WRE jSIDX\E M DIVRE pQ K DS
FDXVH GH OD YLVLELOLWp VRLW G{X®WHVUpsD@aW RFRPBR \G
GRPLQDQWH OH PRGQOH GH 5LFH SRXUGB L3N \fO\HLH KD $ % U RiA
WRXU OfpTXLYDOHQW GIXQ PRGQqOH 1DINDDDPRL P (BVWIIA
VXSHUSRWLWRPE GHHHQWLHU FRPSRVDQWHYV GBGWNWYH I&IK L
PRGGQOH HVW SOXV SHUIRUPDQW SR KUWWQOLWRQRRAY VGH\H @
*+1 HW j *+] J)LQDOHPHQW XQ LAD GDO GilLIE XDHDQ MAXYWF R
PXOWLWUDMHWY GIDPSOLWXGHV GLIGDUHQWHE@ SRHX B REGH\D I
GIpYDQRXLVVHPHQWDLARYjp PRXY W XKHQWAD Q@ pSpWpV

/JHV SDUDPqWUHY VWDWLVWLTXHV @&HRSEFROG W @WHGEH
VLIQDO OfHVWLPDWLRQ GHV GXUpHYRUPD® GXXYH¥R BIGQRL
WURXYp GDQV > @ OHV PRGQOHV 1DMNWD BRALWRBWHBL PO V1
PRGqOH 1DNDJDPL P HVW OH PRGQqOH IRPRW ®WIN FRPAPXQX¥D
ODUJH EDQGH OHV pYDQRXLVVHPHQW\OHPHQWHSLVWRQ®F
OTpYDQRXLVVHPHQW OHQW /H PR G/RID KRXLY G Q&H XPRLGLOM
pJDOHPHQW OD PHLOOHXUH DSSUR[LARDWBR® UGB HY] PLDQ R}
ERG\ VXU OH WRUVH j *+] GDQV > @VSBPWUFHWRE B ORI -
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PRGpOLVpP SRXU GHWH\O LSO R/ IDHMBAW BEWQRY SRXYWD QRX L
WHPSRUHO QH VXLW SDV XQHDORIH QRQPDIEH G R
PRXYHPHQWY GX FRUSV PrPH OD UHVLWHPSRQGHDXWVH D
DFFHQWXH OfpYDQRXLVVHPHQW GX VLJQDO

211 ERG\

/HV OLDLVRQV %$1\R@W BRG®\HQKV LH O DHPRHODWH BHOW & QG
XQ FRXORLU @ FDV GTXQ K{SLWDO RK GDQV XQ @ XTUHIXX
FRPELQDLVRQ GHRGQRWEBDEOXWWRGQM 5 PHLHOLOKXEGRQDMSS OR[LF
SRXU XQ HQYLURQQHPHQW © GDQV ®Q FRXRURPLDIO2 HWW TRRIXY
SRXU OHV OLDLVRQV 211 ERG\ GDQVpW® B WHBIX @i W [FARQIFIT
PHVXUHV HQ EDQGH pWURLWH DXWRXP GRQQH +Q HM PRHR®
DSSUR[LPDWLRQV HRXQ G URHPEHH SRXVHERHIBDQDXD RPEBRG)\

0+] > @ /D SRWDIQWHR@QEMVHW OHVQPRMXMWPHOMNRW R Q QW
FDQDO HQ HQYLUROQIQHFPRIRW Q@ pUPHAXUMMDWWDAY > @ PF
TXH OH PRGqOH GH FID@WP ROIHEAQ GS HRNEDMQ AR G3-H ODf 3Q W H ¢
FRUSV FH TXL OBHYVYGIRHQYDMIDRIGEUD D LMD I6 L3 RXYY LGALY | PUHQ W

0+] HW *+] > @ OD GLVWULEXW PRIQO@H®R HPSHU BRY
/TP YDQRXLVVHPHQW PXOWLWUDMHW HWHN SOPOUXVDIDIEOW H
FRPPXQLFDWLRQ j EDQGH pWURLWH > @O $RIlI ERIG\ XKQQ P
HQYLURQQHPHQW LQWPULHXU LQGRRRLVDVEWpXEWDEDUJIHF
> @ &RPPH GDQVSRVLA LRQWRIMRQW H RJIXGGEH QMW B8 X UH ©
VXU OD WrWH H@WRWAQHQW SR XUQ W\RXH DWW p\OPGIMD IUR @ VS & X \
OTRUGUH GH G% SRXU XQH OLDLRRQ/26 GIW P GIP $ RIS
DX Q°XG DX QLYHDX GH OD WDLOOH 1/26 SBXHQ RGHVOLDL)
/H PRGgQOH GIDWWpPQXDWLRQ HVW LD WDLSER BW p FOKKH GOWW
OHV GHX[ Q°XGV pTXLYDOHQWYV W rWHR ® V& F\R LLIFOW BVU G ¥ X DHQ
POHYpH SRXU OH Q°XG DX QLYHDX GH SD W DHOPRIUIW | B X
GX WUDMHW GLUHFW HVW SOXV IDWEGHKVIXH OB GpVWOWE
OTpYDQRXLVVHPHQMW BXO VHJE /O ORIV WRG 3R @H/ RV RAUHPLODAD
SUpPFLVLRQ VDX| SR8 DWNFOQBLYRWRMXWXODOMW SRLIQHW
OHVTXHOOHV OH PRGgOH UHWHQX HOM RRGHRIGq®H BH GR
'HOD\ 3URILOH HPSR@RGWQHO D pWp WURXY p
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ILPLWHYVY GHV PRGqOHV H[LVWDQWYV

,O DSSDUDLW DX YX GH FH TXL PR®@OSHWp V W@W L TMOHWT
HILVWDQWYV | *+1 VRQW VSpFLILTXMWWD LQWHWWIH\Q \G MFQW |
FHUWDLQHYV SRVLWLRQV GHV DQW HQDRED @ X UQ ®H VMR GRD F$ K
/D ILDELOLWp GHV PR SH®XWVDE\WQOLPIDWY B HW PQIDROU M H \S SK\V L
DSSURIRQGLHV HW IGTHOH G PQ Q M VT KR SUHFD 9 XAHVQ B QQ R Q VW
GX FDQDO

3DU DLOOHXUV OH FRPSRUWHPHQW pG 8B W W/ QD &
GHV PHVXUHV 3RXUWDQW OfHIIHWHGHRO P CSQUPHNH GHY ®XQ W
UDUHPHQW FRQVLG PWP/ GHQ ¥ DA\ P R@ ¢YQRL R XT GH DAH B PP H !
UD\RQQHPHQW XWLOXYVpVQVRDOID F H XG HEENBRR. DWLIRYY pYHQ!
DPHQpPHV SDU OH FRUSV ,0 HVW pJDRSHVPH @K IDVYR QDGR HXQ
DQWHQQH VLPXOp VXU XQH SDUWLH BBXDRREWSIVH 8 Q¥HGHX WRIGH
PRGGOH VWDWLVWLTXH GX UD\RQQHBHQW FHI@WQMW #Q Q@ pWL
FKRL[ GHV DQWHQQHYV j XWLOLVHQ QMH QW SIDFD W LR S FOXQUWRHK
XQ SUREOQPH FRPSOH[H SRXU OHV %$1W GH PROFHYRILS I
DQWHQQHY GDQV OYJRSWLTXH GH OBHFMQMDWIXULRORUWDQ Q)
UHODWLRQ DQWHFRHHFRQQRUPHWRWULPHQ@ [HH G RSWLPI
ELODQ GH OLDLVRQ /HV HIIRUWV THYW QW BDPSDHRWRRBD ®
GPpWHUPLQLVWHY /HV pWXGHV IDLW MY SRRMUP D H DQEH>HPE
SXEOLFDWLRQ OD SOXV UpFHQWH BSSWRARBW B\D\QRF D Q@ F
QXPpPpULTXH HW FDOFXO

'H SOXV GHV pWXGWNVVRRQW CHIGIW BIMS & HO/H X UW HP BIRSVM
GLPOHFWULTXHV TXOLQHDERGW SPXU GQHK HCSDX /W HPXLD GBL P
FRPSDUDEOH | OD HORQJXHXU &SMRWOLQBYDVWROXRWRWYLVR Q
SURSDJDWLRQ PLOOLPPpWULTXH VRUGHIHWARAYXV PRHRUD\OLGLQWUH &

A4XDQW DX[ PHVXUHV OD UpSpWDELOSDY WRXMRNXW BDW
OLPLWDQW OfXQLYHUVDOLWpP GHVHPVRBWOB N VT R X WQHWREIVX L
PHVXUHV SHXYHQW LQIOXHU VXU ONYHMVH\SX BH® DS R D MAREKWV |
HQ FRPSWH GH OD YDULDELOLWpP &HW W@ GLYUW IGXEL QUM IS H
SURSULpPWpPV GLpOW FRWU LPTrRPHIV VE bW HYGEEWO/MBNp O®H YIPHMN. SUR S|



&RQFOXVLRQ

GLIIpUHQWHY SDUWLHYV GX FRUSV H3RRV TXIBDV H BB XWR QW UH 2
SRXU GLIITpUHQW VOIHXGLY PERXS VMRHIORRIQHYV VIPIXOPIRAL DR/QV  Q X
SHXYHQW VROXWLROAHHUWHNHIODREBRWHE K BDEAHsHH VBMHR XU FH

JLQODOHPHQW OD VEUHWpP GHV XWLGOLQWDWHRUYrPHpWIp
HITHWV DEWXHOOHPHQW UHOHYpV QHFWRRQYVSOGN S DOIQU\HIGK
ULVTXH OLp j OD GXUpH GTH[SRVLWLHRQWXELRQS D H VO NPT IX(
IDQW{PHV VROLGHVY VHPL VROLGHYV SRRXX0 LAY GHIW XE&XWp YW

&RQFOXVLRQ

(Q UpVXPp OD EDQGH j *+] SUpVHQWWMDSHNQ® DS DA HEF
LQWHUIpUHQFH RXD GPH\Q LIDQWXWQ QBW IL WHR QDEQH EDI G/ F& L
UpVHDX[ OD SRVVLELOLWp GH FRPPXQIVADWDR GR{VR PLPADS/
GIpPQHUJLH /HV SHUIRUPDQFHV FRQVD®WU MY GRPOL @HH \P pu
VRQW OD ILDELOLWp OD TXDOLWPRGHGYHQMUBHHHSRRD GH\E
ORQJXH DXWRQRPLH $ *+] OD TXDOLWP GH\®HDDWRQ QP
OLPLWDWLRQ GH @DLRXQL VWIPIERHR G 8§ MARRG GXHWREISWFD/QDO G
QH SHUPHWWHQW SDV OfpWXGH G HDW1RRS GHWF D QB/® @@ B HL
SOXV GILQYHVWLVVHPHQW SRXU OD FRXHYVp KKQ DR Y D®KD
ELODQ GH OLDLVRQ /fpWXGH DX PRWX OV pEo-D E R WDWHL RWK BAE

*+] SRXU GHV DSSOLFDWLRQV PpGLEBR®HW BHRQYESH 200X %E
GIpWDEOLU GHV PHVXUHV j SUR[LFLSVWGH ©PLYRQM RHV W XF
FRQFHSWLRQ GTXQH DQWHQQH SODQDWNXKWHWVXLDLQHALD TXW
FDUDFWpULVDWLRQ VXU OH FRUSV



&KDSLWYH (37,21 '181( $17(11( &251(7
6,: 3285 /$ 0(685( '( &$1$/ %$1 $  *+=

SPVXPp

8QH DQWHQQH FRUQHW 6,: 6XEVWUDVRK o QK ISRXDW E B
PHVXUHVY %$1V | *+] /91DQWHRYDRRDQVHV W[ S O[D

>SP® ,0 QRXV HQMWVEHAEQYERYRLU FHQWAK DWW H QK \8 R
GH OfDQWHQQH j JDLQ pOHYp PDLV ¥RD XSRLITFHE XQW @ L& P HV
SRODULVDWLRQ YHUWLFDOH D pWBLPKRLV | K 3 U \KHHF 8 O
UDSSRUW | OD SR OVDWLY D W DR®/ KHRW HYRWY H FNVV VSpSRQLE D W
GLPHQVLRQV HW GH SRODULVDWLR®@W R DOY BHQGRQGL EHRQD
VRQW SDV FRPSDWLEOHV SRXU XQ UDIRD QHRMHNDRE® R GH
EDQGH GH + *+] PrPH SODFpH VXU ®WLFROBSI p1 R VJ D
SDU UDSSRUW j OD VHQVLELOLWp DX$RLROWDBIPH GWV B R WY
OD GLUHFWLYLWp GH OTDQWHQ QK HIW\S DUFHHO® MELUYHH i @/WG IHD L
OD FDUDFWpPULVDWLRQ VXU OH FRUSV GXH JDRQH| X® XSUWR EX
GpSHQGDQFH j OD WDLOOH GX GLp®HFMWQ LGHKWYRR G p®H VDI
&HWWH SUREOpPPDWLTXH GH GpILQLWQRK WK pRULJ XHRH QW
FKDSLWUH HW XQH DXWUH DSSURWHKR QY HVWDRFRERVPAW G



 QWURGXFWLRQ

 QWURGXFWLRQ

3RXU FRQGXLUH GDQV GHV FRQGLWLRRGE HH 5% UFLDRG-IO)
SURSDJDWLRQ VXU OH FRUSV KXPDQBV] SODQ DQ YXW LHKOWLW DUMI
OH FDGUH GH QRWUH pWXGH XQH DQWHHQDRW HRER UMD X, ¢
IRQFWLRQQDQW GDQV OD EDQGH DOORXpH @ XWRKEHGID pV
FRQOXH VHORQ OHM VSp¥FHM BRWURQY UpVHDX %$1

JITREMHEWLI GH FH FKDSLWUH HV\NVGGH[$G QFLH/SMUL FO \G
DQWHQQH $SUQV OD GpILQLWLRQ GfXQVEPRLHLW IBMIVRBRKDE B
QRXV DYRQV GIDERUG FRQGXLW XQHOMWXGHIIEUEQMWRHY DX
UpDOLVpPHV j *+] (QVXLWH QR XV CONDROQWH QW BIEPRUQB W p®KR E
XQH VpULH GH VLPGRDVWFLROV&SRX® GRPISKW HH FALPKORJ\ 2
RSWLPLVHU OfDQWHQQH QRWDPPHQW RADF W\HU R WVGGHGEDQ G
UD\RQQHPHQW /fDQWHQQH UpDOLVPHHHYME GH DERUG HQ WS
FRUSV KXPDLQ 8QH FRPSDUDLVRQ VHPXIQDWAHR @Y PSLWKXWHH V

6SPFLILFDWLRQV GHUPWMNRQHV SRXADQDO %$1 |

/JHV DQWHQQHV XWLOLVpHV SRXU OHW ¥ R®PH XRDLEDIWIHR
RFFXSHU XQ IDLEOH YROXPH HW rWUN S®HX GHOHR P E IBIRY W
XWLOLVDWHXUV (OOHV GRLYHQWH®HGERHOQYIWR QW UHWS O p I
GRLYHQW HQ RXWUGHSKRYIV® B & W DMV HR BEDTPL EERXYHE BHNG M |

*+] DILQ GH SRXYRLU REUH V YYD G¥ WYHR @W XB ® \® QIIHDHPEW
OTDQWHQQH RX GX FDQDO HQ IRQFWERQWEH HO R PISR U WHQM
FRQFHSWLRQ GH FH W\SH GIDQWHQQHHBYWU R D QHPEHQM HM
FRQWUDLUHPHQW DX[ DQWHQQHV RZQEDWY\G HWQ DHOWSIDE 8 HOL E
RSWLPLVpHVY HQ FRQVLGPUDQW GqVRQH\O B WHFR[dPHW pS IGX)
KXPDLQ 8QH SUHPLQUH VROXWLRQ OL® LFVRIDYWYV Q/HHV | HAKIRWY
SRODULVDWLRQ OLQpDLUH RUWKRGR®E D®H \j XD DVLHWI BRMR G X
W\SH GH SRODULVW WUWUB DL WHHQW FRBIFH V. GXY ARUGY WXWNVH S
PLHX[ >@ > @ (OOHV VRQW GRQFEFRUGWLMR®VIXEOEBD BN

%DQGH GLVSRQLEOMODERWWHD WW SHOHRHRREH YRLU 7



&KDSLWUH &RQFHSWLRQ GIXQH D @MHREDUIDPRWHHW 6*+]

RQGHV GH VXUIDFH SURGXLWHY SDQJMD)WRBOOHVDOL R/ KIR
> @ > @

3RXU pWDEOLU GHV OLDLVRQV |YDEOHMW QXY G H UFHRFIBLY
GH FRPSHQVHU OH VIBHW W W & X B XG WERI@ BKHWGITUR QGRIVL OD
GH OLPLWHU OD FRQVRPPDWLRQ GTpQRQJHVWENSIOYGPQ
OTpYDQRXLVVHPHQW GX VLJQDO G€UWRDWp P OW WSHDPW HHQF HD K
VRLW DX GpSRLQWDJH GHV GHX[ DQ® GRHSVLQGXIDW VSR Q
XQ FRPSURPLV DYHF XQH DQWHQQH RPD LICRQ® F PM RDLOMD
DQWHQQH GLUHFWLYH TXL DPpOLRUGHOWp EpLLO-DQF Hb QGHIKIPAV LI
RPQLGLUHFWLRQQMO®LH K VBRXIWV OHH \HRERE REQ L FVWLRE VPR Q
> @ ,0 GRQQH GH WUQV ERQV UpVEDWHVVPHRXUQP AN VM
DPpOLRUDWLRQ GH JDLQ j *+] 2Q WIWH VBR @R KQUH B QW H ¢
XQ JDLQ VXSpULHRRBQRBSHRMHL FDIAQ G RG\W 00 H VAR BN V] LQB U
WROpPUHU OHV VROWPODWIRQW\GBXGPRRYHPHQW GX FRUS

(WXGH FRPSDUDWLYH GHY PWHRQHY GRXXW QDO

'k+]

'H QRPEUHXVHV Up-D@OQND WHR/GHRBNDQW OWMR PR QWSBRAQ
GDQV OD OLWWpPpUDWXUH 2Q GRQMHKDXY \WHY HDG PHEPW H Q QH
GLUHFWLYHV RSpUINGIWQGOH DQWHB@Q@PHSWHMWHL GHD @ V @F HWWW H |
ELHQ TXH OHV DOQAMRHRBRQWVWNUIKHMWVE B Y W\LKDBIXY WAL B RXOXO HVH
VXU OHV DQWHQQHN %W$H WQ R A VS B RYIHEXOWHIHY VXVURQM TGRQQ
> @ > @ > @

3RXU FH TXL FRQFHUQH OfLQIOXHQF @ HVX FTRILEAW Y X UV
GHY DQWHQQHV GXHGCHWRPEUWHXYHV@pWRQ@XRWYWYV pWR W UD (
OTHIILFDFLWp GH OYDQWHQQH HVWXH pGE LIDH RIQ® FSRIHY W QW
GpIRUPDWLRQ j FDXVH GH OD UplOHLBR S(@Qp\VHRFHAXGH HQ
PRGpOLVDQW OH FRUSV HQ VLPXODWQWQHRW @ RHHWRWH HQ
OREH SULQFLSDO <pDSRRYHFBQWRHQQB) WOPXQIPMILRQ LO +
LPSRUWDQW GH ELHQ GplILQLU OD GH FHQ VY DRQ FEX DRQNIBH
SULQFLSDO QH VRpM H\® VT XIRXWDHOWLQRKXSD G XG®REHD $WD P
UD\RQQHPHQW VLPXOp VRLW SOXV PHIMWHRX BH A QUp DOIWWHLC



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

FRUSV SRXU OHV %$1V HVW GLIIpUHQWHK\WHOQDpHRIQG HEWELL
SXLVTXTHOOH GRLW SUHQGUH HQ IFRRW SWH/ W ] A XIHHWV G3HX G-ROUE

7TDEOHDX &RPSDUDLVRQ GH TXHOTXHY DQWHQQ
7\SHV GYDQWHQQHV '@F’H(}_Vc)/D.(E?((i)P:}J >PH @ *DLQ
>SGCWlLl@

<DJL 6,: 57 >l @ [ [

5pVHDX[ GIDQWH|QQHV [ <$DJL
> @

ORQRSROH SODQDLUH > @ [ [
<DJL FRQYHQWLR|QQHO > @ >|@ [ I

&RUQHW 6,:y*D$V| 0 [ [ 1 &
> @
<DJL DYHF 6,: 3 @ a [ [ | SODQDXWR XU
GH “+ SOD|Q (

/HV DQWHQQHV PRQRSROH SODQDLU i@ HW W DH D GIRRNGI\G
VXUIDFH GX FRUSV SUpPVHQWHQW GH JDR@QHW SHUOPWRB®BH
PDLV UD\RQQHQW XQ FKDPS GRQW OD ¥KODLAKN [BWLRRUBV W/
<DJL UpDOLVp HQ WHFKQRORJLH 6,: DHWWHBW S\WRYNUGY DWRE
DQWHQQH FRUQHW UpSRQG DX[ VSpFLILBRXURQY SRUPHY\
YHUWLFDOHVHWL.WP GDUWMHAFKQRORJIDH I6VH 8 HRU® HSVD DBQHD IOWDH U
LQGLTXpH SRXU FH W\SH GTIDQWHQQGHG®HV *>] ®@HQHHDER K YD
GH *+] 'DQV OH FDV GH QRWUH pWXEGBQ\WRXQHR SWRR@N HSF
GHV WHFKQLTXHV SRXU pODUJLU OD BOHUGMH G/{DF DR @FH SVDLEF
TXL VXLW

&RQFHSWLRQ GHROQHYWGE.QQH *+]
$QWHQQH FRUQHW FRQYHQWLRQQHO

8QH DQWHQQH FRWUHHIW HVLW HEXHL DIQUS RXY DXA@OW  IGROIDUFVHAL B
GH IUpTXHQFH > @ BRWIU PRH RIRRGHH FRXSXUKHGK HP BG H
IRQFWLRQQHPHQW HW FEG B /K S ISHOHPHG HFPAL BRI EOR QU H
OYDOLPHQWHU /H FRUQHW HVW GRW FOD W YDQNP WQ R QG H QRN
JXLGpV GLVFUHWY HW OH FRQWLQXXHP FXD PR GO FGADQLVT YCH



&KDSLWUH &RQFHQW IFRQ GHM W Q6 : DSRMW KD Q DRCH Y% ¥ U H *+]

SRODULVp OLQpDLUHPHQW YHUWLFD O HIP\H QW VGCH QN QW H( RDW
GRQQpV FL GHVVRXV > @

YJLIXUH 30DQ ( HVD IS GRE B UIRDPWEBRQ YHUWLFDO
,O H[LVWH WURLV FR\BHYWGY B ©W Bl Q@BO/N HHW L\RXQ Y G @ W
FI )YLIJXUH Q FR IFGRH\® FS\D [3 O D Q L(GHD\® FROMPIW SW BPDQ (

F

YJLIXUH L1 pW K@ VY WS BPH & RARUHOMEBS G RQQHWFSODQ (
FRUQHW S\UDPLGDO > @

'DQV OHV pWXGHV SUpPOLPLQDLUHV GH RHWX DK OSHOFO €
DX VHLQ GX GpSDUWHPHQWXH23(BKRWRQLTXMLVPHHFW
5DGLRFRPPXQLFDWLRQVHEWFRBOGRREWUDWH RQ/ DERHBDW®AHUH



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

GI(OHFWURQLTXH HW (OHFWURPDJQ pVEIDWP HE X X¥@RHP PIHQUW H Q
Y)LIXUH D pWp XW@OLYpHD > &@ WV BQWHRWHY HWDYHF X

G%L SRVVJGH XQ HQFRPEUHPHQW NPBR QU B B VX SXKH VOrKRX
VRQW GH FP | FP

YLIXUH $QWHQQH FRUQHW S\UDP L1&/D®DXQW LOH VY 5 B B XWG
WUDYDX[ > @

3RXU OHV PHVXUHV VXU FDQDO %$1 RQFHSDW HDBSH FERI
SRXU UpGXLUH OH YROXPH (Q FKRXWLHXD Q RXEK DN\ H V&Y B C
IDFWHXU SDU U DI SRRRUD H WO B0 Q VRHIEMO B H FO fIRWG ) H5 G H
UHVSHFWDQW DLQVL OHV FRQWUDLQWHY HQ PDWLQUH GTHC

1IRXV SUpVHQWRQV G\ % FIHQ FX 5 DIORIQF I\ WERQ G XAMH T
FRUQHW PpWDOOLT X RSRpIQU & H> G & ) HDWWW G@ AUR @WH\QQJ O D
2Q GLVWLQJXH GHX[ SDUWLHV OH BRUGHVGETRQGQHIJXHHRAWDE
VHFWLRQV VXLYDIVHWHGIORJ R H O WO \G IS DAKWEX) H/ B HO D U
JXLBEHHW OD KDXWHXWRGQGW GHULGRLHY SRXU XQ IRQFWLRQQ
ORQJXHXUIGKVIKUGHH j PP HOOH QTLQIOXH GLIDW WIXRPE D
GH UD\RQQHPHQW GH OYDQWHQQH /HMW GLIFRXQAHHRYQXIS X |
ORQJXHXRQW SDUDPpWUpPHV SRXU RSWLPLMBQHKD EDQGH G



&KDSLWUH &RQFHSWLRQ GIXQH D @MHREDUIDPRWHHW 6*+]

\
D
K
] r
E
YLIXUH *pRPPpWUQH BRXQHW GWHQH+ FRQ Y& WALHR QOgRHHO ¢

YXH GH KDXW > @
'LPHQVLRQQHPHQW GX JXLGH
JHV GLPHQVLRQV GX JX& GHWG KEDQD® HPHIUNBI®W OH FRU

YLIXUH VRQW GpILQLHV SRXU @D GGUBBRYIYWUR QDG (X BF MW
IUpTXHQFH &HS ARRISXTUHh PRBW GRQQpH SDU OfpTXDWLRQ

S . le 6 Jeéb

°Tte¥Ea %% - @
R« HOWRQW UHVSHFWLYHPHQW OD SHUP® BEpMLLIWMH HOAD
SHUPLWWLYLWp GX GLPOHFWUSERXH MAPIXQAIGVHDRWSOH GADG



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

3RXU DYRLU XQ IRQFWLRQQBPHQWTRRQRHARGH IRQFWLR
rWUH FRPSULVH HQWUH OD IUpTXHQPHR GHI \FRXBKUIHXABH? P R C
UHODWLRQ TXH BRQ ORDUMIZRLGK UNVSHFWHU OD FRQGLWLRC

"o - B,
t9% A

Reo HVW OD ORQJXHXU GTRQGH GD QV HYVAV YLLGE H U IL Bl XKUHX
ObUaH W QH GRLW SDV rWUH WURS |D IKCE®OH GIROXGD QW BW VRW
GpFURLVVDQWH DYHF OD KDXWHXRX3@HDE®ODHNW D VWLREQ WUDL

> 0 =%¢4 > P
(Q FKRLVLVVDQW FRHPFRABEKUXHBIWYV H XQH |lUPD XM DI XUC
FRXSOHV GH GQUPHQNyEIRQEHQW DX[ FRQGLWLRQV HW
OfDOQWHQQH VHUD WhHOWLYpHVHQ KOFMABVWHDWRGEVpOKRLYV
FRPPH VXEVWUDW OH 57 'XURLG pORDEWYV D TDOHFEWDORHF & H UG H
HW VRQ IDLEOH IDFWHXU GH GIVYYVYULSDWLRBOXWDREXUV pS
VWDQGDUGY VRQWHGYLXBERWUPWHY SEPAHFIFYIDUHXDQBHFOD KD
JXLGEKQH YDOHXU VWDQGDUG GfpSDLWWHXID GD BEHHOUE GW WU D
FRUUHVSRQGDQWH HVW DORUV GH ORPGHQ LR GQGDIQGp M D QY
WHPSV

'LPHQVLRQQHPHQW GX FRUQHW

/JHV GLPHQVLR@WGKXBRUMHMW XUH |LEHVRIQQV HVSHFW X D Q\
OH GRPDLQH WHPSRUHO XQH pWXGH SDWIBRLWR U LLTHMHWWR X
SDUDPpPWULTXH D SRXU REMHFWLI GTRSWUPWLHRWY @OX\ERR G H
WRXW HQ UHVSHFMWPQOWRPRGR PWQUDQWUPH GX FRUQHW

/IHV GLIIpUHQWHY GLPHQVLRQV UH@SHFWHQW OD UHODV

& L :S "Fl'Ab:Fsl
' _§p’ v

Rty HVW OD ORQJXHXAX GHR OF WD VFH PHIQW WOHD U JEH XKHWG X J.
GIfRQGH j VRQ HQWUpH 30X\DL WX UWWH WRXRBWBIQ WG HHWWDADHH XU
SRVVLEOHV &HV SDUDPgQWUHV VRQWSGPIILIRQ Q0 Y HQIMUWM



&KDSLWUH &RQFHQW IFRQ GHM W Q6 : DSRMW KD Q DRCH Y% ¥ U H *+]

*+] HW  *+] /D )LIXUH PRQWUH GHD ERID®@ W M & QOI RS E
DVVXUpH SRXU XQH ODUJHXW GPPXYHUWRHH L\WUHRGW DA_H Qtp
OYDQWHQQH FRUQHWY YMIUNHIRYHF ODH®DGDHMRIXIXHXU GH
VWUXFWXUH HQ UDIWRQYLRE GB OVBHSPWENXQAHUGHR QYRRW
OTLPSPGDQFH GHFRRONWD I Q HP HEOW QDXL FFQRQIDBIW & H RROYRIH S\
OTpYDVHPHQW QH VIHIIHFWXH TXH VQWQW OH PSPOQ QF
OTRXYHUWXUH UD\RQQDQWH HW FBROBQGH GHN Uy | B\ RV
GH OJLQWHUIDFpIVRRUD®MHW B HUO §D QI HDRMH XGHBWH GE 6RUQH W

JLIXUH &RHIILFLISQW>GPb @ pSAN[LBO X[ YDOHXUV GH
OTRXYHUWXUH GX FRUQHW

YLIXUH &RHIILFLISQW>GPb @ pSQ N [DBQ I H X H QMESRWRIBIYH W
GLPHQWLRQVPP PR PR PP PP



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

)LIXUH &RHIILFLISQW>GPb @ p3Q MM BRIQIXHRIWY GX FRU
$XWUHV GLPHQVP®QV PW PR PP

6XU OD )LJIXUH ODp VRIIIXGIFOH HG (S R L I X § B Bl Q@ MFDHQW
ODUJHXU GYRXY HW WHDU IY D®HH XAR WREMW WP OEHH GHPP GRQQDOQ\

DGDSWDWLRQ VXU *+] GH EDQGH QIX¥HOLW B X HRR UmMLHAMD @WK W
YDOHXU XWLOLVpH SBPFpGHRPAHREWHQRQW HOVH\FRXIUEMV (
JLIXUH

1RXV \ REVHUYRQV TXH OD 1UpTXH Q FHHQ®H DR Q D CCFRIQC
GX FRUGBHM EDQGH GIDGDSWDWLEB® GHVW*REWHQXH SRXU
D GH PP 3RXU XQH OIRGHKHRP GIHDJERGHBXHXU WRWDOH G
HVW GH PP /D GLPHQVLRQ ILQDOW GHP® D QWRR Q&H WVWH
GLPHQVLRQ RIIUH XQ HQFRPEUHPHQWOUWpOGXHE GMVVISYQU
%$1V

/H GLDJUDPPH GH UD\RQQHPHQW VXUI©OUHQWBIY IPLEKL
OTDEJOH )LIXUH D PRQWUH XQ JDLQ G {fl XQW HRXQYHH GW X U H
FRUQHW SOXWPDIFEOHJXUH EW FRHRRIDTROHRHQWVSDXVVEOH
RQ REVHUYH TXH OHV QLYHDX[ GH DRWHRWX V HFR QREHUBV L Q



&KDSLWUH &RQFHQW IFRQ GHM W Q6 : DSRMW KD Q DRCH Y% ¥ U H *+]

J)LIXUH D VRQW SOXV pOHYpV j FDIXXVHSGH LGIX WBHMNR PXI DR W
FRUQHW LFL OSRRBGH7$0XV JUDQGHY ODUJHXUWURQMKH-DU
D pWp UDMRXWpH GH FKDTXH GLDJUDPPYRGUW OBVRRGRM I
SURSDIJDWLRQ HQ VRUWLH GX FRUQHW

E

)LIXUH 'LDJUDPPHQGHGKDIRQQ HFRH LF@ WGP K WHFBR QWHQW E
HQ HVSDFH OLEUH SRXU GHX[ YDOMXDW GH WPEODUJHXU C
w PP



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

$QWHQQH FRUQHW 6,: pTXLYDOHQWH

/ID WHFKQRORJLH 6, SHUPHW GH UpDXQ@QLVMUGETETRIOA
PpWDOOLTXH YROXPLTXH /HV PXUV PNWOLOLF XW D O/MRLONY HY/
HQWUH HX[ LQVpUpV GDQV XQ VXEVWUGINQE LY D HAHNF WLLTRH
VXEVWUDW XWLOLVp HVWQOH 57 WDALG >5j @+] GYpSDI

PP /D )LIJXUH OIBYBHXIWMWUXFWXUHV pTXLYDOHQW

J)LIXUH (TXLY D RMDGHH FRXQ GHQGIL RRQG® GH HW JXLG

/IHV IRUPXODWLRQV VXU OfYpTXLYDOHKPERH GH @xPHQ®L]
SDUWLU GITXQH pTXDWH.RNQAUHP S p VD DEDEDIL R @/ IGTEK\H WV DA H GLV
GHX[ JXLGHV FRQYHQWLRIYMD GMNWQMHY¥ GOIIpPUH@WHY GLPFE
VRQW GpFULWHYV VXU OD )LIJXUH

JLIXUH '"HVFULSWLRQ GHV GLPHQVLRQV GX J
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3RXU PLQLPLVHU OHV SHUWHV GXHWJR X QMW LHHV G HXH EIR
YRLVLQV HW ®QHYXRQGNL VBepWUIH D /IHWVORQVXHY D@QWHYV > @

@uo0 AW
@uoQ rav =
QueQ @
rarwaQ «9oQ rad w a
Re: HVW OD ORQJXHXU GYRQGH FRUUHVSB®GDIpW XDWD R
SRXU XQ PRGHRQVLGpUDQW OD SHUPLWWLYL3RXGBX GLy

QRWUH GHVLJQ QRXV UHVSHFWRQV FHQWBE GLWL RKEQ VBRI
YRLVLQV GH PR\ Y HFGXQYGDD PG H PP

/ID ODUJHXU GX JXLODEBH@YR HEZAV pUXQ¥p H XL G OGPRIQGA D
FRQYHQWLRQQHO DX[ GLPHQVLRQV GHNWYLOXHHW Xj \OXE \8
OfpTXDWLRKMH HPSLUL @

o = .5, 8Que Quo . o, 19 55, €Que Qug
Sapl—g .. 72l :?hﬁéﬁg 4L .. —|V9‘h?@%g1

/HV GLIIpPUHQWHYV GV PHRQMW RQM RHE@ANDRHKWH VXU OH 7DEO

7TDEOHDX 9DOHXUV GHV GLPHQVLRQV GX FRU

'LPHQVLRQV 9DOHXUV
>PP@

'LDPQWUHLGH YLD
(VSDFHPHQW HQWUHS%.LDV FHQWUH FHQWUH
/IDUJHXU GX d%LGH 6,:
/IDUJHXU GH OTRXYWWWXUH GX FRUQHW
/IRQIXHXU GX JXLGH

IRQIXHXU ®X FRUQHW

/H FKDPS pOHFWULTXH VLPXOp SRXUFRE \HGWPPRRYWRQ W
ILIXUH D 3RXUWDQW HQ UDLVRQ GHYVER BMRIHDQW WHMW (
SHXW rWUH LQIpUDHXARQVp TRF QW HMQH/ESDOHPHYR@WHBD W UH
REVHUYH HQ VLPXODWLRQ QXPpULTXHS @V qeHHD W QX QX IC
QLYHDX GHV PXUMIGWHYLDE FlpDQPRRDYF D pSHWIIROH GH O
HQ HVSDFH OLEUH QH VH WURXYH SIBWIQ@WU DB WHFB QW WL |



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

GLPHQVLRQV GH YLDV /fHIILFDFLWRQ@GHKDQRD BV QIH HV G
EDQGH SBVVDQWEH% WHOOH SUpVHQWpPH VXU OMUpIHI¥UH
*+] QH FRXYUDQW SDV DLQVL OD HDSDWYIYQWH H&MWGN
GpVDGDSWDWLRQ GMLPSH @XQE HYHRIY VGH WO-DQ W H DML WM W Q H
GH OfDOLPHQWDWIRRQ G ONIDLQWHICEP RGWUROGDQPWRE @
GLPHQVLRQV GX FRUQHW GRLYHQWUM Y MDSONX \O 9 R B DHUWHW X 3
DX GHOj GIXQH ODUJHXU GH PP RWXSLVINKUGYH[EQW HU

DOWHUQDW MYpHH HOVD/Q & OV NEFW LR Q

E

YLIXUH $PSOLWXCFHHNEX TRKDPS %D P @  XRY 0 B W XA I (8H F
FKDPS SURFKH HQWUH OHV SDURL W BHQHVD\6GRPHMDYORDXH
FDOFXPpHWHQVLRQV FRWW JpHVFRDWUDRBRRHY GH IDE
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YLIXUH &RHIILFLIBSQW>GPb @ pEOIHOPYRQWHQQH FRUQ!

SMRXW GTXQH WUDQWWIWNQRRRODRSIUNVFHHAIBSRW GH OD E
GIDGDSWDWLRQ

$ILQ GYpODUJLU OWLRMQ XK K5 VDIGDSRIW WR. @/ X PHs WELHP (8D |
SODTXHV PpWDOOLUXE ® gD 6 piHSY DAY G BWDXWRUIHR G IH QW
YLIXUH > @

J)LIXUH SQWHQQ H FF PHYH3D B T:XBPIW SMHUB{MPpg BWVY X XG H
> @

&HWWH VROXWLRQ D pWp SURSRVpH SRBO LYPBIFDEXUD \
VXEVWUDWY GH IDLEDSSRIYN.YVOIX O BBQRYXHX @ GRQKBEH VW FR



&RQFHSWLRQ GH O DQWHQQH FRUQHW 6,: | *+]

SXLVTXH OfRQ JDUGH XQH IRUPH SO DD RWH DR QHFDQ I WPl PTHK |
FRPSDFLWp GH OYDQWHQQH VDFKDQWR@WHSOKY GR PEMW\ R
GLPHQVLRQ GH OYDQWHQQH G&HOAVRE WWH FIKQW P X H VHAD/Q W H
UpDOLVHU $YHF OHO/ORO B TDXX \E RDQNSGHp U RDQW B OBW VESSO|
VRQW SURGXLWHVOpD EWQEWDYWY NEMESYVLWLROQ HWSULPpFH
PRGXOHU OYDGDSWDXLRQYEPXP S DMEHRWHU IDRH QR@WW QD
PYRTXpH SOXV KDXW VHFWLRQ

/D WUDQVLWLRQ LPSULPpH SHXW rWUHXPRGEP®QKSDH V)
SHUPHWWDQW GH GpILQLU OD RX OW VHQ OLIKQYFIBW GH Q'
GRQQDQW OH FRHIILFLHQW GH UpIOH[L®RIQV VW UR Q@ REK@/ HD LXJ!
WUDQVPLVVLRQ HVW GRQF SOXV SURFILVQH GRXUGQRMQM. BQ
GHV SODTXHV VHORQ OH PRGQqOH GH ODVEQRDGH XAND G R 8 Y@
PWXGHV SDUDPpWULTXHV HQ VLPXODWLRQ VRXV &67

/JHV IUpTXHQFHV GH UpVRQQDQFH GHGHRAOGNV B P ROH KGO
GHV GLPHQVLRQV GHV SODTXHV HWXEHOBYHYGDTFXIPW GG\W UD
PTXLYDOHQWHY | GHV FDSDFLWpV /HXUORRPEURXBpBOMRG
FRPPHQFp SDU OYDMRXW GIXQ EORFqGH BDIDV XD YROAD BE
ODUJHXU GH EDQ ®IHR XYW QM TXJ HEZH X [@ gPOIREO®RH SITROXTWX XV DI
EDQGH HVW FHQWUpPH VXU XQGplUPTKHE HRGH W bR Q@ QOHF 16
SODTXHV FI )LIJXOMHSHUPHWWHYLWH GXLWXEVWUDW FRP

?
t.p#%

Leg HVW OD ORQJXHXU pTXLYDOHQWH H3HWWS GBYV XHK\D AV

OHV ERUGY © IULQJLQJ ILHOGV ¢

Eé5|_ 1

rayD
.gal Is BE=p1

3RXU GHX[ EORFV GH WUDQVLW LR DOERXED D PGV OGRH,
UHODWLRQV VXLYDQWHY H[SULPDQWBsGHV G IBXF DWDpTHHR BBV
GH OD IUpTXHQFH GH UpVRQDQFH GQBN VIH[SOH T BODJ B
FRXSODJH TXL UHVSHFWLYHPHQW UPEREMDHMW ®K FFKDQUWH C
GRQQDQW OHV IUpFXHHO¥FSPU G HXWHV RQYDLQ IpULH X UH
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E
B G L—2 1
¥s QGG

k HVW OH IDFWHXUGHXFEREKG NV IJGHSEDW TSCHV >V IKREWHQD

Cc GpVLIQH OD FDSDFLWDQFH Jp QU pdHD SHOUS BifF ILHWAD G HH |
VWUXFWXUH RULJLQDOH

S
%L %:. 41

Cs HVW OD FDSDFLWDQFH JpQpUpH SDUWLHWYW HQSDUFLHPH
VXSpULHXUH GX VXEVWUDW FRQWHVWXGRWPOIISDIWHW GH /H
GDQV Y LIHKHWOG X I®HL X FDISOQ AMMpUDBFHY VRQW

o -k¥s F6L. 40
%41 L YUE s—— 1

K HVW OTLQWpJUDOH HOOLSWLTXH LRFFRXO\Y VO &X SSHUHF
OfHVSDFHEWQW OHV GHX[ EORFV

s
L.a;Lo—=%1

@sEA

/D YDOHXU GH OD FDSDFLWDQkHHGHV OO T\pW XL FVDXAJHH QR
GHX[ EORFV GH SODTXHV SDUDO O q@®VDPR@W pAQ HGF [3HIMLON
2Q REWLHQW GR QFSODH LGARXEPH HEMWRIDUBIH @ [ G 9D PYHMAMD OO L T

% L t%
Re OD FDSIpFH MDD ROGHWP GH ORQJXHXU SHXW rWUH HVWL

W, (2,0
p 'S EFg 2 pPR

%

/IH IDFWHXU HQWUH SDUHQWKqgVH GIHXYY FRP SHNWW MMR X
FKDPSV VXU OHV ERUGYV
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/JHV YDOHXUV LQLWLDOHV GHL OHDN ORH) JXHXWU BRSO S PH
FRUUHVSRQGDQWHY j GHX[ 1UpTXHQFH]VVGE® R VROD QWP X O
VRQW UHVSHFWLYHPHQW VIDRQWMWOH FRRAIILBL R
UpIOH[LRQ SDU pWXGWXUSPBKD PGMPHQWIHR QO/ H&XHU §O DYTIX B H )
OpJQUHPHQW PRGIPIRSHW PP FI )LJIXUH 1RXV SRXYR
TXH FHV SODTXHV UpY RIHUIPQ W H3A (ROJAWVEIY 1O D ED FGH)LJIX L
WRXW HQ SRUWDQW OH JDLQ GAHH\D ENDWHNEQ H/ U Y HEOMW.
GIpOpPHQWY GLUHFWHXUV UpGXLVQWWQM@H G\ HR-QQHPRH@M R
JDLQ /THIILFDFLW) K\HWOBGHV W U XB VBR © H QG/H. @ MWRU X FW X U H
OHV GHX[ SODTXHV SDUDOOQOHV PDLYDODPRNQWB QLR QF R
[ PP

J)LIXUH 9XH GHDBQMUWORIH LGS WPB N IDRYIVF ®HHW &SA@D T X

YJLIXUH &RHIILFLISQW>GPb @ pEOIHDIRQWHQQH FRUQHW 6
LPSULPpH



&KDSLWUH &RQFHSWLRQ GIXQH D @MHREDUIDPRWHHW 6*+]
$OLPHQWDWLRQ SDU WUDQVLWLRQ PLFURUXEDQ © \

JTIDQWHQQH HVW DBIG WS HFROOL PR Q/Q WY RI) XADHS MW D/IQ C
GX WDSHU j OTHQWUpPH VG DXLBH. &XH> PORWRE I XEXU GH O
VRQW LQLWLDO LpVpHDWILBRQUW LU MBHRABI OD ARYYEHY GH > @

9:.0apk ravip b @el

&9t Q coapf 1d
/H IDLEOH GLDPqQWUH GX FRQQHFWFOW FKRD LDIONVH SRX
FROQWUDLQWH VX URI OPLQ HXQT B ® Wl HO D DVOR Q VX MNIR Q P
WDSHU DLQVL TXH VD IRUPH VRQW R SMRDPU \XpgH WV RSHCSUU R B B X (
OTDGDSWDWLRQ B5 HDOW®H W WQMHH DGR &@UDW G HQO RE HDDO'D U JH
D DXVVL pWp PRGLILpH /H GHVLJQVLVOIDRID GH @V D G Wi QY |

VRQW PRQWUPpPV VXU OD )LIXUH
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(B

J)LIXUH S$OWHQQH FRUQHW §FXH BOoKDBIXWX D YH6F OHV GLI
YXH GH SURILO

3RXU OD UpDOLXDWLR ©p\®DPESOLMDSBILR Q TR 0O G Y WH RIQ G+
FXLYUH TXL YDXW —Pj *+] HVWHIG[HH JD QWP Q& SUpPW
VXEVWUDW 57 'XURLG GTIpSDLVVBX)WIXUHPP HVW SUpVHQ

| \
rl_> I%— |

-
£—- -

J)LIXUH 3URWRWR B ) HN B6Q:WHD@@HY\BpYW YW YBXHHIDFH DU

&HWWH DQWHQQH HVW FDUDFWpULMpH \H@ XHOSQWHOBLE
KXPDLQ
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&DUDFWpULVDAMQRRIY EBRIUQ HINOWY

/TDQWHQQH FRUQHW 6,: FRQ0OXH DY Hp N RS i RIQuQUHHPMIDX
HVSDFH OLEUH SXLV VXU XQ IDQW/{PW LRRG pOH VORM FQ H OF R
POHFWURPDJQPWLTXH &67 EDVp VXU OD PpWKWGH X W LHW®
VLPXODWLRQV FRQGXLWHV GRQF GD @MV DO3D GRAD OQW MWHPS
VWUXFWXUHV pWXGLpHV /1D QW H QfHH GH/ WRSXBELMPIHR G DIDY XX
ODWFK /D\HU 2 | XQH GL¥W®® D PL\QUR BHYNWEH IR QG S DU X
GH W\SH © ZDYHJXLGH 2 SODFp j O THIQUN WpTHD (1P HQ W R XWW R Q
XQ FKEOH FRD[LDX® BRWWVGHDWWWH. ® ZDYHJIXLGH SRUW

&DUDFWpULVDWLRQ HQ HVSDFH OLEUH

3RXU OD VLPXODWLRQ OD VWUXFVDUW CH\O® H IHMVOND fhp G
GHV ERUGY (Q HIIHW HQ DFWLYDQW GBXW QFRYIOR® U
FRQVLGPUDEOHPHQW OHV SUpPFLVLRQUHNVQHSIHWOD GW ERUB
UpVXOWDWY GpFULWV FL DSUQV RQMRPSWPHRBWMQ XV DY HEFD}
DVVXUDQW XQH ERQQH FRQYHUJHQFH

&RHIILFLHQW GH UpIOHI[LRQ 6

/D )LIXUH PRQWUH OH FRHIILFLRR®D @/H R DR VR&6
PHVXUp SRXU\SHMNR GV DBOWWR@WHY UpDOLVpHYV

S11 : mesure et simulation sous CST

—Antenne 1 3

_o5/ Antenne 2| . ]
Antenne 3

3 ——Simulation i

—3Q5 60 65

Fréquence (GHz)

JLIXUH Sy >G%@ VLPXOp HW PHVXUp SRXU W,URLV SURWI
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/ID PHVXUH D pWp HIIHFWXpH DYHF XQ 90 & DO OHFXUR G H
1IHWZRUN $QDO\]HU GH EDQGH DOODQWDRBWTKXTj G% +j VWD
*+] HQ VLPXODWLRQ HW GH SOXV GHQF HMW[HIQW B H WXL O
PHVXUH DLQVL TXH OD GLVSHUVLRQ SURSW N IBIXS DLWHQ C
WROpPUDQFH GH JUDYXUH VXUWR XWRWQH @ HVR®MX O 8 @ DETLXRHH
FULWLTXHV HW SXUF®DIHHPHEOWD XL VVp VDQV VRXGXU

‘'LDJUDPPH GH UD\RQQHPHQW

(Q VLPXODQW OH GLDJUDPPH GH UD\RAQHPIHPR WHGH G5k

D pWp UHOHYp j *+] 6XU OD EDQGHNGSDV WR XM]R >OH/ JDO[Q
OD GLUHFWLHRW YDULH HQWUH G%L HW HRBHAQW /SIUG VB DU
VXU OD )LIJXUH D pWp QRUPDOLVpGDRJIUDLRP RDGHPDD\RQ Q

PHVXUp HVW SUpVHQWpP VXU OD PrPH RHIXW HD pHV |6 IGpIGH)OLPWP
PHVXUH GH SDIDDRRHNUXU XG5 OAIWA@WHSHOH DYHF XQ 91$ GD
DQpFKRWTXH HQWUH OJDQWHQQH FRMH FFRW GBHWHGQHp P LE WILRG
HQ UpFHSWLRQ /HVREHX[GRYWBQWHW\ETHFH FG ppP LSHALR Q
G%P HW OHV SHUWHYV FKEOHV SULVHG% Q/ R PEMDH UFDP\W Hp
UD\RQQHPHQW VLPXOp HW PHVXUp QRWRQWLYpWV PXPHVL @ DR
VXLYDQW OH SODQ + XQ GpFDODJHSHVWfREVHUYp VXU OH S

6XLYDQW OH SODQ + SODQ WDQJHOQW @Q QBPWQUY DHHWG PIL
YHUV OIDYDQW OHV IOXFWXDWLRQXHRENX[URGRH\VH W RXHN VH
JpQpUpHYV DX QLYHRXQ GH ®HU W ¥ D@ N VB IU@FSLSSFOWN +tOREH P L
VHFRQGDLUH HVW GH G%» /H UDSSRHYWOBREBYW BERQ GDH
GLDJUDPPH GH UD\R@XHP B \RW ¢ RENORAXGHD SBUW BD QWY UWUH

6XU OH SODQ ( GIDXWUHV OREHYV QM FERQGD QD HWYp MIRHY W
RQGHV VXU OH FRQ GEDRMGHX B FRD [ R@WMRPMWOH EQTREMGH W
QpJOLJHDEOH SURFKH GH OTDQWHQQB\R/GIQWPKREN BR NSHRKE
LFL SRODULVDWLRQ YHUWLFDOHDWVR G KRVAL JRROMDOUA K D W\ \
GDQV OD GLUHFWLRQ © EURDGVLGH EREKW SHRXWVRRW \R BAXK-SY
FKDPS pOHFWULTXH VXLYDQW OH SODQ ( VXU OD )LIJXUH

,O VIDJLW GX SURWRW\SH TXH QROVYDHEDOMWQRQVGXDERED LFXHQMW &
GLIIpUHQWHY KDXWHXUV GTIDQWHQQH VXU OH FRUSYV
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E

YJLIXUH 'LDJUDPPHV GH UD\RQQH P HQ H@WIHDQ QHQRRIPD!
HQ HVSDFH OLEUH FRPSDUDLVRQ BR R0 DIURXNO®DIW RRQH MM
SRODULVDWLXRYDQW BH/ 3DDIMOW OH SODQ (
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)LIXUH SPSOLWXHCHHNEX TRKRDPS D P@ vV XLYDQW OH

YJLIXUH $PSOLWXEHNEX TRKDPS %D P@ (VXLYDQW OH



&KDSLWUH &RQFHSWLRQ GIXQH D @MHREDUIDPRWHHW 6*+]
&DUDFWpPULVDWLRQ VXU OH FRUSV KXPDLQ

/ITIDGDSWDWLRQ GH OJDQWHQQH HWWIR QLEXRYQWURXD \&
/ITDQWHQQH FRUQHW 6, HVW SODFpH VSV BKXPDRQWGPHP PHF
SURSULPWpPVY GLPpOHFWULTXHV TXH HO/D G CPRQ G X BB LRVIMALY L
VHORQ > @ /fpSDLVVHXU GX IDQW{PWHX 8 NW IBXUHPjPO ¥p S PLL.
SHDX j *+] /YDQWHQQH HVW SODFpR Q@XL\WHR QW H X3 XE RO
IDQW{PH VRQW GHV 30/ pYLWDQW DLQWIDFM DXp I@QH{HR@ C
WURQFDWXUH GX IDQW{PH /H FRQQHFR\PHIX UD EVMGWM S DHIWWL
VWUXFWXUH

A

[

J)LIXUH 6LPXOBQYQRRBRHQHMI@GW VXU XQ IDQW({P

3RXU OYDQDO\VH GH OJLQIOXHQFHHOMW IOV ISWYWHXRBM O K
IDQWH{PHRQW FRQVLGPUpHV FI )LJXUH

Lr

\

YLIXUH *p R P pWXWIHH DEXWPIY QH = IDQW{PH

/TLQIOXHQFH GH OD GLVWDQFH VpSDUDKHVX OB QWIH Q Q-
HQ FRPSWH GDQV GHV PHVXUHV GH X®RWDWNLREW HEX W pM/RE
GDQV FH TXL VXLW
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&RHIILFLHQW GH Uld p@H[Q WG \S RRX VGH YSWDW GH O I
UDSSRUW DX IDQW{PH

/JHV EDQGHV GH IUpTXHQFH GY{DGDSWDIHIQROH BnirK DY IV Ol W
DLQVL TXH VRQ HIILFDFLWp GH UD\RDEGIIPBQW VRTDQWHSR
DGDSWpH LQGPSHQGDPPHQW GH OD KDEWGIEH OGHKUUPURM
FRQVLGpUpH + *+] /HV SHUIRU PID@FH Y QH VWRID WOEHP
SUPVHQFH GX IDQW{PH HW OfHIILH D FLMXV N HEHE GDH CDEXIR i SV
RQGHV SDU OH FRWBRQ &HMWWWIp B K Y B/GIBHD @ 6 REH QDI WX® | D F
/THIILEDFLWp WRWDOH FDOFXOpH 3D G X& 6D QHVR HG p&SHIVY D/
PWXGLp SOXV HQ GpWDLO GDQV OH FKDSLWUH

7TDEOHDX , QIOXHQFH GH OD KDXWHQXW{BH ODQWH

+DXWHXU IDQW®#WIHQEH GH IUpTXKAIQIFFDFLWp WRWDOH
DQWH‘ITQQFP-IP@ S _ G% >*+]@ > @

I+

+

+

3RXU OD PHVXUH GX FRIIILPYBDQW HIH K pDOpHWIPR QODFpt
LQFOXDQW OD SRVLWLRQ Re HOGH WRXHFHKH GLRIHE WIHPLHQ M
KDXWHX®LD D LQWHUFDOp GLIIpUHQWHYV FRXFIKHVYJ&E&HHPDWpU
GRQW OD SHUPLWWLYLWp HBW SURWKjHIBLHHEBEHOSIHHJM@H O9qD

*+] &KDTXH FRXFKH GH FH PDWpULDIHD PHWWDIDN VG&/HH
PYROWXIKBW PDQLqQUH UHODWLYHPHQW SUpHQY@H@WUS BR QRRWPK
GHV FRXUEXUHYV

L

[

JLIXUH $QWHQQH PHVXUph DX IG HWUMEKYWAEHY KD X/\W H KO
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3RXU GLIIpUHQWHY KDXWHXUV GH OV¥® QWH\DQUpH\S X U
SURWRW\SH SUpVHQWpPV VXU OD )LHXGBHIV S HRIR R WRIHDAM
OYDQWHQQH HQ WHUPHV GH FRHIIHFDI6Q®WPH UG %O MKR QO D
EDQGH GH IUpTXHQFH GpSLUBWMW SO*%V I/BILEOH VXU XQ
TXDQG OJDQWHQQH HVW SODFpH HQDBWRGHPOWhSHOQ XS URHL

PP G€ j OJDEVRUSWLRQ GX FRUSV GRIXQICOQHIQ R B XG\WH ¥ B |
UpGXLWH $ XRBHKDPWHXOWD YBUMMWWRE[BKWHPHQW FHOOH
HVSDFH OLEUH /D SUpPVHQFH GX FRUSWDI$\®RQDV KIDXX WRIXSIV GC
OpJgUH LQIOXHQFH VXU OYDGDSWDWLERXYW3H SDID WDISS Q|
OTHQYLURQQHPHQWXKHVWHVPBR P SWOVD/Q V&L p\CHLURMDUR IRTOXGIY
OTDQWHQQH SXLVTRIW GG 6V VFSLHG X H GEM] BESTDECOEAMD 3R RQ FR P
OHV YDULDWLRQV GYLPSpGDQFH G BIRRDWQIM FXH | R B ¥ WIDRUQ I
VRQW SDV SUpGLrFSOLEWHWHEDWFWHQDUSBY SUDWLTXHV

)LIXUH , Q10 XHQ RHGGHOW D WD M @ ® MFURSUDSN WIXIS R BV B | |
GH UpIGH[LREMH@ IDQWHQQH SURWRW\SH
/TDSSDULWLRQ GIXQH IUpTXHQFH GHGHWpVR@PSRNY GHV
KDXWHXUV IIDQBDEHV FBPIBIQW PP HV\W GXH R O®OW BRIRRSGIHLR S C
GITH[SOLFDWLRQ HQ pWXGLDQW O T Hjl IFLHF W RLHV IpJ B HXE® DFEGIW H Q
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'LDJUDPPH GH UD\RQ Q HRHH@QW 3R XWD W HXUV GH
SDU UDSSRUW DX IDQW{PH

/HV GLDJUDPPHV GHSRXYURGOQHPHIDGW NR QD XARIPSDV p V
UD\RQQHPHQW HQ DHFS/D B H VCSLHEFUML M B/PW Q W \HXL WIXQ WD@QKV O H
OD )LIXUHV / P $ OHDVQWGOXHI BQW @ WL RAT B @ H fpOpY
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JLIXUH 'LDJUDPPHQGWHWVLPYWRIPQE R HEDQ\Q HEIEWL @RG QY HDW 6,

XQ IDQW{PH SODQDLUH PRGpOLYVDI§ V& O DDRND{ P KL DIQpN DI
SODQE+VXLYDQW OH SODQ (
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/D J)LIXUH PRQWUH TXH VXLYDQW/fO BYHIHXW SHDQV K
VXU OD SURSDJDWLRQ GHrVXURPPF D H\VWLYLGPEOR v\&RXH G
OLEUH j G¥l SORXUp®BYp OH FRPSRUWHPHQW FRQYHU
HVSDFH OLEUH 3DU FRQVpPTXHQW RRIXHOH WG 1@ T DRPWBIQ G \j V)
FRUSV SHXW DPpOLRUHU OD SURSDIBWRRIG \H QWU IGILWI p U M
OH OREH SULQFLSDO HVW RULHQWpIPHI[LRE® WXCHRKSXWgOP
YJLIXUH /H UD\RQQHPHQW HQ GHWVWR XV EGH\OM DBEWHQD HD
OfDSSURFKH HQ FKDPS ORLQWDL QLW HQ X3 B WQ RO® GiW @
GLpPOHFWULTXH PRGpOLVDQW OD SHDX

JLIXUH &KDPS podFHKEWSWDLUN JOHH U P QORVG P B LS/MIMD DBHHFR U S V

(Q YDULDQW OD WDLOOH GX IDQW{PNR @PHPBQMD WV RQW
VXU OD )LIJXUH 3RXU XQ IDQWWP H YCHHWKIDLDGR@H XOLH[ J D P@
GIDQWHQQH GpFURLW YHUYV G %L PKHQ ®XJFH@WHDQ B YD W
GH SOXV HQ SOXV IDLEOH DOODQW MXVTXYj PPRMIW\ERXU
GLPLQXWLRQ HVW YLVLEOH DXV VLDE LTHH WXW H SOP® { FR
&HW HIIHW HVW UHOLp j OD SURSRUDWQWQOWXTOOD Y XOH BE
DXWUHV GLUHFWLRQD | QHFHVW SN (I3 8 DR H O XOGRHQW T
OREHV VRQW OpJqUHPHQW LQFOLQWYNUjl FBX\DH & HD QB {PH O #
OD GpVRULHQWDWLRQ GX OREH SURQWIHSD®HGIHXW YWUM &
FRPPXQLFDWLRQV RWEHRG\ M UTKRYIP HPH GW VR/ERKHWU 8 X 1D C
VIH[SOLTXH GH OD PrPH PDQLQUH TXH XSRXW OHD pOLRUB
DXJPHQWDQW OfpSDLVVHXU GX IDQW{PH
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JLIXUH 'LDJUDP P HQGH GXD IRQ Q HREHAHE U Q H VO $D:QW.HPX QI
XQ IDQW{PH PRGpPOLVDQW OD SHDX QRXPMHGELODYHQWHV C
E SODQ (

&RQFOXVLRQ

8QH DQWHQQH FR UKQHH MMW6 F DRADVE Vg IO/ HI ljp U H@ W N pW D
FRQFHSWLRQ RQW pWp SUpPpVHQWpPHW BpPpWNOQM XGH FRI®QHD
QRXV DYRQV pWDEOL VRQ pTXLYDOHQW DY DOMFXIHR G RY QHW
HQFRPEUHPHQW /f{DQWHQQH SODQDLUH[REWH®@®PH HEW GL
FRPSDWLEOH DYHF%3HV B®SDLFDXNLR@WIONLVRE SRXVWUBHV F
GH PHVXUHV GH FDQDO RQ ERG\ 6DWPREREYHVORMR® HH LEW



&KDSLWUH &RQFHQW IFRQ GHM W Q6 : DSRMW KD Q DRCH Y% ¥ U H *+]

OLDLVRQ 'HV SOPUX¥BQVWIOIEIDWOOgORWDQRBEHV RIS PWPRHIO D F|
GH OfDQWHQQH DI EHQQGHCDVYDQWH

&RQWUDLUHPHQW j OD FRQFHSWLRQ Jp®@pWWDIOTHKMHH GWD ¢
FRQVLGPUDQW OfDQWHQQH HQ HVFMHFB XOERUISV OKMRD D HI
FRQVLGpPUpH /YDQVBHQQHGK W DG BOWpPpEFDQGH GH *+] DXW
/H FRHIILFLHQW GH UpISH[URKQV @H OYDX(DMWHIQ®H QW L Q Y I
GLIIpPUHQWHYV KDXWHXUV DQWHQQH *QMR VXV Y DH) \G LK USDCPIPG
OD VXUIDFH GX FRUSV SODQ + JDUGHUGDVRIPB HRARUSY X 6}
SODQ QRUPDO SODQ ( OfRQGH REW IPYLQFEISDH SDAW OG- &I
YHUV OD SDUWLH IGHX O IHVSDEFE © KIPOIANQ Q M HFV ' HHER BB V

$ XQH KDXWHXU VXSpULHXUH j PP DX @WMVWMNQ GG X HLRL
UD\RQQHPHQW HQ HVSDFH OLEUH 8QQUBYQ@HGHW XG%ID\RQ
PD[LPDO j f VRQW REWHQXV ,0 IDXW GIFOXQW 88 (PH PSD QRM K
HQ HVSDFH OLEUHRUS\G %R XX X @OHBAFAHQBHR Q [E W RBp G X L W
i G%L SRXU XQ IDQW{PH GH GLPHQVLRQV [ PP

/D SHUIRUPDQFH GH OJDQWHQQH VXYL ORIQRRIPINQ W VFK [
SURFKH HW GpSHQG GH OD WDLOOHRG 3V DODRXY H HW FBHY R
GplLQLU VDQV DPELJXwWWp OH JDLQXBLIX GH DHONGH QB HO U XGL O
OTpPHWWHXU HW OH SRLQW G9RE VHIUWDWLR® GADX T X HV/QWL R
FRUSV YLV j YLV RO DOWGHLYYR FILDMDIQ W BUDSDRRKBpE BKDS
TXH OJDSSURFKH | BBRISW IBW SRXQWSR®QHY VXU OH FRU



&KDSLWPMHB81,&%7,21 685 /( &2536

SPpVXPp

/H JDLQ GYXQH DQWHQQH VXU OH FRD S \HW IVQ ¥ Bl U IDHE\E
UpFHSWHXU 8QH H[SUHVVLRQ WKpRUGLY®HFX UDTXRH G XQF
PRGpOLVDQW OH FRUSV HVW pWDEWpH SPXQ GB §KBBLWH
REWHQXH HQ XWLOLVDQW OD IRUPX@GR\WHRG D®H H. R UGDR @ LF
SURYLHQW GH OD FRPSRVDQWH GTRQR® HK® IXUMDB B F I3 RXA
GIDQWHQQHYV UD\RQQDQW VXU OH FRUBWSOBRWFKHQWMXR GH
QRUPDOLVHU OD SXLVVDQFH DFFHSWpGIDSBH AKDDXB VDQGE/H
GLVWULEXWLRQ GH UFRRPIHD @Wp WH \D W SHOWBRHY GBYRDLTX
SRODULVDWLRQ YMNQWGEES{®H jHWD GRIMUDRXIKIOWDW MHWVGHHG LI
ODUJHXUV HW GH PrPH GLPHQVLRQ DXjHODHVXIUS DFH GXL & D O
3RXU OD SUHPLQUH IRLV OfLPSpGDQRMUGTXE HD REKF HUHWXW
IRUPXOpH HQ VXLY D QNWOMDHP B WIKRFR EPIBIYHERY 1RXV DYRQV F
TXYHQ WHUPHV GH ELODQ GH OLDLVRE0>X3D DFURAL \OD @BHJ X
DQWHQQHYV HVW VHXOHPHQW YpULIRRBWHUXYIDWGE RY p\W R WRKHDQ
/D GLIIDPUHQFH HQWUH OHV ELODGHXCW SD D L&/IRQWVL B ¥XWH LD K|
GH FHWWH GLIIpUHQFH OH ORQJ GHO®mD HEVL.WWDB®FHB X 1 RXIVES
DQWHQQHV FRQVL Gp OLH\O /IDFHOOUD W& HTKUIHYW H QWP HY' L RIXW Bl \
FRQWUDLQWH GH SIGRSDUIDOWLRG PRW R QROATH VMAED\E LGMp  F
PHLOOHXUH HIILFDFLWp GLIIpUHQFH GWMH Q Q HW W XK E WU\
TXIDX GHOj GH FHWWH KDXWHXU @B QLDTOHIX G HAR QY BIUHW YR
GRQQHQW OH PrPH UpVXOWDW HQ FKDP S1RIWDWVRQQT XTXH V
FRPPXQPPHQW YDOLGpH SRXU OHV OLPSVEBREYFRQHER G\ H/IH ]
GIDQWHQQHY VRQW YpULILpPY SDU GHV VLPXODWLRQV VRXV



&KDSLWUH &ERPPXQLFDWLRAQ
 QWURGXFWLRQ

1RXV YHQRQV GTpYRIWHH S0+ GBGRDBWWIVMDPQ GITXQH D
VXU OH FRUSV HVW GpOLFDWH | FDXQDD GHH\O TSOR\SWLLRHIW
UD\RQQHPHQW GTXQH DQWHQQH VRRY FDLUD FWp ¥V RDp HVI LHFQ
FRQQDLVVDQFH GH VHV SDUDP qW UMHRVH HYP/F EKWWLDOLHU 15 R XOUT (BW |
GH OLDLVRQV /H JDLQ HVW XQH TXBIQWALR\DP & pONRH QLM H
OLEUH 'DQV OH FRQWH[WH GHVD%BHWXXQID NRXWI DIPHH C
VHV SURSULpWpV &BQUB\RWY QR B WG HM \® HH WD Q PIDQ WRIQWY HG E
GLVWLQJXHU OfXQ GH OYDXWUH &H2 SRIR B0 qPW UX PWY UBIGU
FRPSUHQG OfDQWHQQH HW OHV WLV/XELGXUPRWSV G LBLALP
SDUWLH GH OJLQIRKNHOMHD GW RS MQOW LPXOBWLRQ )F/R
GLS{OHV pOHFWULTXH Y Do@-H® W ¥ WBRGQUHHPW Qj VO D WHK EIDW H UG X Q
TXL SHUPHW G D \WWRF LUH\ RQI) DAV F WX OH F IPQRIE( OR.@ p OS W L
IRUPXODWLRQV GH %DQQLVWHU (@ XMV/LDYWB QW X QRIQIFS\ARI
VSKpULTXH OHV DOXDVHX NV HIZHN >0 HERBIHRH B WHF GTHOH B X HV K
GH VLPSOLILFDWLRQ /HV WUDYDX[HBQFSDU®UHWHY S @UBR
GH GLIIpUHQWHY DQWHQQHV VSPpFLILTXMR QSR XD VX G XRIHPE
DQDO\WLTXHV 4XDQW j OTHIILFDFLWpP XANDWQWHQQEHV VX G 1@
IUpTXHQFHV PRQWUHQW TXH OfHIILRDFRWSDVHY W @5 W D/ DH

TXDQG XQ HVSDFHPHQW HVW LQVpU® HQHW UpHW & BHYWAHREQH. G
WRSRORJLHV G YD QWMQ @HHV WRSPW L ELO'VOHRR. LIDEHPHH\Q V8 REX[LS W |

FRQFOXVLRQV JpQpUDOHV 'H SOXVLRID GMX-QHNV DR XQFK B
IDLEOH RX IRUWBSDG/LHEAFRWUMLMWp QDY MWW XHG @ ROS R/ L T X H

&H FKDSLWUH SURSRVH XQH DSSURFKHVWR QRIVLUBDKROR
VXU OH FRUSV HQ WHUPHV GH ELWBRG H5 HVOL EDWREG NWUGEHB |
LPDJHV FRPSOH[HVQRRNWU FEWR CLTWHY jH VBWR KQ HX ® X& HIA\
UHFWDQJXODLUH RMD F ©HDV VXRIUP B BB K Q@ HI TEGWR PRHH SKIDDJ D F W |
GLPpOHFWULTXH TXH OD SHDX |  *+]



SUREOpPDWLTXH GH OD GplILQLWIVRQ GX JDLQ GTDQWHQ(

SUREOpPPDWLTXH GGXQDIGP IGPRYWRQQH VXU OH

'HV PHVXUHV GH FDQDO TXH QRXV DY RSM\D PHQ/p WX UH @
IDQW{PH PRGpPOLVDQW OH FRUSV | HY PREYXUBY DERW G H
PYLGHQFH OD SUREOpPPDWLTXH GH O GPIHQIFWRLR O VG X (IO
GLIIpUHQFH GH SXLVVDQFH UHOXH HQ VMM Q LOU/PPWVEHRQ D
IRQFWLRQ GH OD GLRMADBRB IS RXWDOHRYXLOGHH PERXUHXQH S
DSSURFKH WKpRULGXHJDATH BIXQV GIEBQY HUDX pWIDHE G R GDQV

OHVXUHV GH FDQDO © RQ ERG\ 2 VXU XQ IDQW{PH

1RXV DYRQV HIIHEWXp GHV PHVXUHYV GHARRGPIA WXYPWX G
FRUSV j *+] HQWUH GHX[ JXLGHV UHRWBQWXMDX QH VD GW H)
6, HW XQ JXLGH UHFWDQJXODLUH FI )LJXUH

J)LIXUH /ILDLVR QGHYWAIHR GE N [VIXUW BQVIDQW {(PH PRGHV
*+]

!
[ (PHWWHX'WVWD QFpHF HS W H X

JLIXUH /LDLVR ® GIQKN B R UWQHNDEY WHIN X QOIDKLGH VUHF X Q |
PRGPOLVDQW OH FRUSV |  *+]

/H IDQW{PH D pWp IRXUQL SDU Of,@G 7QMHRP¥XE LRED\\LREW URIQ 5F\
QRWDPPHQW SDU OfROBXK S B DG HP5RQDEORERKHW &DUROH



&KDSLWUH &RPPXQLFDWLRQ

'"HV PHVXUHV G&H BQDWOPWWUHIHFWXpHYV SRXHQGNUIKHUBGIDV
GHX[ DOQWHQQHV HW SRXU GLIIpUHQM HNI KDDXIWHNKUYV GH OfD

/IHV PHVXUHV HQWUH GHX[ JXLGHV VRHQQWFRPWB QXH S DO
IRUPXODWLRQ DQDO\W @l QR GAHD ORVW DY HF OH SUHPLHU SRL

J)LIXUH OSDULDWULRYHKRAHQW G B LGRS D JRMNWIHRY HRAWDH J
SODFpHV j XpH KBRWIDXIRQFWLRQ GH OD GLVWDQFH V

1RXV REVHUYRQV TXH OHV PHVXUHV3RKQWO BRXIpDIHRQH!
6, JXLGH OHV YDOHSUWQGX Y% BBRXRGWUHPUHQWHY SRVLW
SUPVHQWpPHYV VXU OD )LIXUH

J)LIXUH H® IRQFWLRQ GH OD GLVWWQFMHPFRUQHW 6,:

1RXV SRXYRQV REVHUYHU TXH OH UDQROQM MAHQ WD K6 HK 0D
FDXVH GH OD UpIOH[LRQ SDU OH IDQW{PH

(QVXLWH OHV GHRP®LDhNR X VRAHP HFV VILRWY IVRIHYW FJ D
XQH KDXWHXWP /HV PHVXUHV VRQW SUpVHQWpPHV VXU OD )

/ID IRUPXODWLRQ GH 1RUWRQ VHUD SOXV GpYHORSSpH GDQV OD VHFW



SUREOpPDWLTXH GH OD GplILQLWIVRQ GX JDLQ GTDQWHQ(

Y)LIXUH 3XLVVDQFH UHOXH >G%: @UHXQIR QEWLRRQGHX DB}
HW FRUQHW 6,: + JXLGIRR  *+]

/D GLIIpUHQFH GH YDULDWLRQ GH ®ITDNIDH B LGWH P 3N
DQWHQQH FRUQHW 6,: JXLGH PRQWUHQWSTXM OBV ®H>X
FDUDFWpPULVWLTXHM VEOIEBEWX ISR WD 1B XMDQBXQVTXHVSBI FG L1 1p U
OHV SDUWDPODWULHVHQ IRQFWLRQ GH OD GLVWD®H H U@/ H QI W
JDLQ GH G% SDOLDDSBRUIXLGHDFRUDGIMH SRKORGN TGXM FFI
JDLQ QTHVW SOXV TEHVW®® FIR BB X QFX L YD YW HAWLERRUGH FI
GpILQLU OH JDLQ GTXQH DQWHQQH WKW WKpRRUS X HK X PDERC
XQH DQWHQQH GLS{OH

([SUHVVLRQ WKpRUXLQ XGL SPO BDV. QUGN Q HFL FEHPMAU L T X

'DQV FHWWH VHFWLRQ OH JDLQ hgTDXQ GHBYEM SOOE pl DG
PRGpOLVDQW OH FRUSV FRPPH LOOXVWUHH] VRH ©RU)I I XSHX V
PRGpOLVp SDU XQ PLOLHX GLVVLSDWLISIKRPRHYQBURBBDK
GLPOHFWULTXHV GH OD SHDX GDQVOLE@H HW GH XD @WJPRH X
OH FRUSV VRQW VpSDUpV FODLUHERNGW &N G B BDEBHANSIH &\

kskin
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Gerok ¥aYerda

nLteéB

3RXU FHWWH GLVWDQFH OHV DQ@®\MD QP \D VHQWL &/ FOJ\W XGpWH HQ FKDPS



&KDSLWUH &RPPXQLFDWLRQ

& HVYW OD SXOVDWLRQ /D SHUPLWWWHDLDWHWN p®OHEWUHT
GH VD SHUPLWWHWYPYDLHQDWEPDW LODWHODWLRQ

Yook depaF 12240
JLIXUH 'LS{OH YHUW;i VX jXQQIW BWXMHHRODQDLUH PRGy
*+]
6XU OD )LJXUH OHV GLVWDQFHW G SEDNURWXU XIKD\W FKOLUA

UHSUpVHQWpHYV UHVHIMHMFAVOLOHY HXW SDU

NL¥ESE:D:F R, NL¥EE: D E °1

Re! HVYW OD GLVWDIQFGpRRWHRDWBEKOMWHXU GX SRLQW
UDSSRUW D Xind HW{PHHWEDFHPHQW HQWUH OD VXS{ORH GX
VXLYDQW VD ORQJXHXU TXL FRUUHMBRDG pJDOHPHQW j VR

(Q FRQGLWLRQ GH FKD P Sr; OHRUSNKYIHR WD HW UH. D\W & QR FIK/p
x GDQV OHV YDULDWLRQV GIDPSOLWXGH GX FKDPS S
N NgNN N

x HW GDQV ROV & B WKDVH SDU

NNNGF.Ded) N N E..Dea



SUREOpPDWLTWHRQHGAEDIGIPQLQHIDRWHQQH VXU OH FR

/H JDLQ GYIXQH DQWHQQH HVW OH UH YSRIUMWX B 6 WALH KA
GRQQpH SDU UDSSRUW j OD SXLVVDQVFRVGIRKHV VKK YIDIIR Q@
VXLYDQWH > @

veN' 8

tB424
Rf HYW OD GLVWDQFH UBR GQ DIORS pfaiD QIEHK U B WU L@V g T X H
SXLVVDQFH DFFHSW HCED B RPIEFROM BERMPISHWO HFWULTXH HQ
VSKpULTXHV HQ FRDWE (RRIRXNODMPREB W LEGIH WHD G3oplld-WWH W L R (
GX JDLQ HQ HVSDFH OLEUH SXLVTXH OfBYN G IpUMWMH G KHF
SKDVH GH OfDQW HRI® H SBRIRFW B QS FEHIYWH HO FRPS Q W DE O H
GpILQLWLRQ GH OD JpRPpWULH Gp®UY W SIROUJ ODp YILIXHUH O H'
DQDO\WWLTXHV GX FKDPS VXU XQ GHPL HVSDFH DYHF SHUWH

) L

/D IRUPXODWLRQ GH 1RUWRQ > @ KD\WP\V8 X O/HBDWWAH XSHR X
IRUPXODWLRQ HVW GpULYpH GH OD NRWRRXGIHDWURQR G® p6iR/PY
GLPOHFWULTXH DYJHF DSHWPHSURXY® GBQNVW OGDIMPOI S
SURSDJDWLRQ GHV RQWGHY ®H CFARILPIMW UIDIDXN HWIMP S®W SD U |
IRUPXODWLRQ GHHWD @RIV WHUWH SEX]R @ 5 X FDMVOp YKV OH
QRWUH JDPPH GH IUpTXHBFEX /PKBRS SR GDQW H HVW Ut
FRPSRVDQWHY HQ FRREG REYGRIPY HF \OXLIQMG UL TXHV

" L '?KOa FOEJa

6XLYDQW OD IRUPXODWLRQ GH IRUGREKORS BRPBRYP C
XQ GLS{OH YHUWLEDO GH GLVWY HXWLHR @R XTERXEIRD. QW >
GTREVHUYDWLRQ VLWXp j XOMW G LVOHIE DX WEHRWW PRWQ W R 05D D
GLpPOHFWULTXH VRQW GRQQpHV GDQV > @ > @ SDU

) V' F F 5 uF
¢ oA SpRl g U Ut x
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&KDSLWUH &RPPXQLFDWLRQ
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/JHV GHX[ SUHPLHUV WHUPHV GDQV O 1B[GLHMYERQWI/X (
FDUDFWPpPULVWLTXHW @ XV E UPGINVE RRIHE MWL YRI@ G B QWD ¥ HAKD P S
HQ HVSDFH OLEUH HW DX FKDPS Up|GDRKD HQ BX& SR©DQID
IDQW{PH /H WURLVLGQPH WHUPH LQNGXWO D i | & W[ IGRQ PG B LOH
TXH OHV FRQWULEXWLRQV GH OYRQGHHGW DRIUWRSE RDWY VGO
GTRQGH GDQV OHV GHX[ PLOLHX]

|Li1

%Dua

/D IRQFBPWIRRIDNLHQW XQH L@ \ERUDDPGIHVEH PIDTREBVWDQFH

E AYQ
ke L— s E;, F +— @P
4 3teP

2 LY NEVEY oy

/D UpJLRQ HQ FKDWS D RQQW BRXWH\VEY ERQWDWERQYXPX
P GRQQpHV SDU HW TXL HVW pTHMXWMHOHQWHP| XQH PG LSRR
OD SURSDJDWLRQ VXU OH FRUSV KXPDLQ | *+]> @

v® O»MXZ QGO »

(Q FKDPS ORLQWDPIDQN LRIQW DSSUHRWL QW NWDQRKRENTRHWH
OfH[SUHVVLRQ GHGXD FKPDFPPSRY BIOYWWDWH) W H
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SUREOpPDWLTWHRQHGAEDIGIPQLQHIDRWHQQH VXU OH FR

'DQV FHWWH H[SUHVVLRQ OD FRQWUVKXBYWLRG®US D XS WHP
U TXL HVW FRPPXQpPPHQW QpJOLDHREOHOHD QMK L4 R W HD!
OfpTXDWLRQ (Q HIIHW PrPH VL FHWPDHQPBRLI) GIXVFREISWHQ
QpJOLJHDEOH DX QLYHDX GH OJLQWHUIDFH DLU SHDX
(Q LQOMHFWDQW OTHGSQNVVLRQ ILQMPO® GLXS {IDH QV XU
GLPpOHFWULTXH DYHF SHUWH UHYLHQW j

By 4 HE
ze3s4

) L nFi@& PPOEJ Ao KO a

6

62 2o (e A .\’(Pa.._\ 2V
EtN&&..'»aFQR] QN B n
1RXV QRWRQV TX HQ QpJOLJHDQW OHSGHXVLFFH GKH UD
UpVXOWDQWH HVEITRQ@ @FuP{OH XM U XWOXP XU VH GRHY QPDJH\
$XVVL OTH[SUHVVLRQ GX JDLQ D Q{WOH QGH. U B B @ Bl QA TPXXHD P
pJDOH j OTH[SUHVVLRIHAQ IDQAIONG WX@DBUSQ HVSHF @

)EwéEﬁLg—-OEfa°KQD7KQa
[‘?}4 6
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&RQWUDLUHPHQW DX[ JDLQV HQ HVSDERQOGKUM HW GAX
GLS{OH VXU XQ GLpOHFWULTXH DYHF BSHWIDQW GHROGBRE
G REVHUYDWLRQ @M M HUP G X RQU\FEDRWMLHEW FBIUIDLQ QT
TXDQWLWp WUgV SHUWLQHQWH SRXUGHVDERRRX Q HND BILARIX
FRUSV 6H SRVH GRQF pJDOHPHQW ORDSUREGHPBHXH BRWS
GLIIpPUHQWHY XWLOLVpHVY HQ OLDLVBQREOJPY ERGI\XF DBRW
FDQRQLTXHV VRQW $RIH IYG pNWHLIHAD O REWEGKLOMXDEW HD &M S D FH
FRQQDLVVDQFH GH OHXUV JDLQV VARMLWD GRXUOGDF HE FLHRWQ |
3RXUWDQW VXU OH FRUSV TXL HVWQXDYMLFOO M & QDAVVHE QIH Y I
OTHIILFDFLWp GH UD\RQQHPHQW /QVWHRWQPH\G BUD BILRDY G H
GYHIILFDFLWp SRXU OTpWXGH GH FRIFP &8 KF DWW MRHQ/Q ¥ X Ul RX
GH OD VHFWLRQ RXQYDBWRQ VL DXW VAP S B UDILWR @ XA B EO |



&KDSLWUH &RPPXQLFDWLRQ

rWUH pWDEOLH HQWUH VHV GHX|[ DEWIQ QHEQW B R TK¥XH DI\
ELHQ QRUPDOLVpH

&RQVLGpPpUDWLRQVXGHXSX GLGDPOQHF HHWRXQH RXYHL

/D FRQILIXUDWLRQRG H R®\ © HOAW RSUEMKQW pH \BRX D X G
RXYHUWXUH UHFWBQOXODDURQABWQWQ WEBWVQWQVERLEW I®LO
PRGpOLVDQW OD SHDX /HV DQWHQQHRE RGVY 0 PW OV IR EWQ
OD VXUIDFH GX FRGBVSRQP UH W DWRERY S\H HWWFPRGp QHVp SD
HVSDFH VXLYDQW OH SODQ 2[f\f

J)LIXUH 6\VWgPHV GH FRRUGRQQpPHW SKRKUQ O DSYDE
YHUWLFDO pPHWWHXU VXU XQ IDQW{PH SODQDLUH PRGpOLYV

/ID SXLVVDQFH UHoOXH j XQ SRLQW GIRENDIXMWBEWMRQ G
OTDQWHQQH VRXUFH GH OD GLVWDGQGPM GRXQF HK B XSWRLQUN
GTREVHLRY DWW KPXWHXU GH B TPROMGPH pMRXBIEKLIIUH GH F
SUPFpGHRPBEWD )LIXUH SXLVTXTHOOH HBQW{H WX \WHOH
SDUWLH LQIPULHXUH GH OfDQWHQQH SOXW{W TXH VRQ FHQ

&RQVLGpUDWLRQV GH SXLVVDQFH ELODQ GH OLDL

/H ELODQ GH OLDLVRQ HQWUH GHX[ DQWHQQHYV HVW GR
%r@% L 2,@31 F 22@%E )y @$E g @S$E

RP, HVYW OD SXLVVDQFH WBID QY P LNH. ESDL \DH| P QWA EHH ¢
/D YDULDELOLWpP GX JDLQGxHDOIW @ \& HQEXW® fip BDVOWLR®Q VHI



&RQVLGpUDWERQ@REH RSQLEVOEZOH HW XQH RXYHUWXU

'DQV QRWUH FDV OH SRLQW G R E WU D WIQRHQ DHQV H RIOHHS WAL
JDLQ X@RWDLG®%L /D VXUIDFH pTXLYDOHQWH S&TEQHRWHOO
HVW OD ORQJXHXU GYRQGH > @ WHQ/IW BODPSRPWVDHDEHYWILH
UD\RQQp SDU
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GHX[ DQWHQQHV VIO@W GpYHORBE hRYVEREMHIFWLI pWDQW (
FRPSDUHU OD SHUIRUPDQFH GHV GHXJ DQW HBRXKVODQSXWV
UHOXH HW SRXU OfTHIILFDFELWp HQXUSUWH QP BMS WU
FKDPS ORLQWDLQ

/JHV H[SUHVVLRQV GX FKDPS pOHFWUEDRHGDR\R @Q@p VSF

VHORQ OD IRUPXODWLRQ GH 1RXMAR QB ® R PW WK-R/G ¥ RpODKW
PDLV TXL SHXW rWUH IDFLOHPHQW pGRUIRKNYSRMUXOH VWKDE
SRXU OH FDOFXO GIXXIEKDXRSV GPRVIMIXKW BNYXEH WKHUF OQ WK
LPDJHV FRPSOH[HV



&KDSLWUH &RPPXQLFDWLRQ
&KDPS pOHFWULTXH UD\RQQp SDU XQ GLS{OH

/H SULQFLSH GX FDOFXO GX FKDPS S DHV OV Wp IMKRGHWVGE
OD )LIJXUH SRXU XQ GLS{OH YHUWLXRDHD V RK FKKHD P53 DVFRD\M
GLPpOHFWULTXH Sk HYD\L WOD DARPP IS HAJSW ORIQW WIHEXQWHL R@X U
GLUHFWH GYXQH LPDJH TXDVL VWDWNTRRP RO@H[H W pP @ GHIOL
GLIIUDFWLRQ VXU OD VXUIDFH /9>WU® HWD % HRRD G A X OL-PWD D
OfLQWpJUDOH GH IRFNIDQXWRY OWHNWHIRGFWARRQV GH

J)LIXUH SULQFLESRIPGPW[IHADSRX U XA UWDL\R{@GHD VWU WX B D
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&RQVLGpPpUDWLRQV GH SXLVVDQHH SRXU XQ GLS{OH HW X

RR Ry RWVRQW UHVSHFWLYHPHQW OHV GLVMW DQFHYGSD U
UplOpFKLH HW OHV LPDJHV FRPSOHRIHYLYKUN OH SRLQW GIR
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bi GHV LPDJHV FRPSOH[HV GDQV OHV pTXDWLRQV HW

3RXU XQ GLS{OH OPUDDW /WL RDQGERRY Q/JQIHJIGIDHHP X
GLVWULEXWLRQ GX FRXUDQW OH ORXQLY BEHQIVN X UXDFH GG X
OLQpDLUH GH FRROIIWXVUXEXDRWS {@BL PV X LIRXQWXQFDG LV W L
VLQXVRWGDOH QRXV DYRQV > @

+:V L, +¢G>H MF:H F;D%

R+ HVYW OD GHPL ORQJXB SR GLWE R G XQH VRXUFH pOp
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GH FRIX WD@W HVW UHOLpH j OD SXU\D\WDVPHF@@EFFHSWpH
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RZ, HVW OfLPSpGDQFH GTHQWUpPH GH OTJDQWHQQH
&KDPS pOHFWULTXH UD\RQQp SDU XQH RXYHUWXUH

/H UD\RQQHPHQW GIXER RX)BOHRXUNKWXGE EpSGIGAH >
XWLOLVDQW OD PpWKRGH GHV LPDJHV ®RPRGN[BIVLDYE B O
)XQFWLRQ @ /H SULQFLSH HVW PROWMAUD XV & USQOH) LYIKWW L F D
RXYHUW X U kG HWO B H HGDOUYW H X U



&KDSLWUH &RPPXQLFDWLRQ

YLIXUH 3ULQFL SR PGHWH LHP\D SHRK U 0@ XY BIIUWHX U B\ R 8 B\
XQ GLpOHFWUH TV PIYBIW DHIUSWODQ 2[1

(Q DSSOLTXDQW OH WKpRUQgPH GH VXSHW RXLYW URNX UHH
VRPPH GHV FKDPSV UD\RQQpV SDU GHW GLE \MOXHM DEH L Q@ W
] SDUWLU GH OD IRQBWLFRRXGBQW HI@IEWULTXH FRPPH
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X YHFWHXU SRVLWLRQ GH OD VRXUFH
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VXLYDQ®)OGRPQpPH SUpFpGHPPHQW SDU

Jr') GHQVLWpP GX FRXUDQW GH OD VRXUFH j OD SRVLWLF
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/HV GLIIpUHQWHY BRWVS\DUFRKW XHV SDU OTRQGH GLUHFV
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1RUPDOLVDWLBAXAHX ERPEQ EIDLYR® GHDQYWHQQBIM FRLU

3RXU XQ PR®H WHFWHRHXHUVRARRUDRBQYWMPzY XE&M DLW WOULDH KW
VLOQXVRwGDOH
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/H FRXUDQW HVW QXO HQ GHKRUV &H DgDRR/XW IGPW XU IR L O
i SDUWLU GX SULQFLSH GTpTXLYDOWQFRH D)HGRNXQQWH FIXFV
HW OD FRQVWDQWH GH QRUPDOLVDWLRQ GDQV > @
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Ry HVW OD GLPHQVLRQ GHwH MODX OB WUWERIUH RIDXID)W D @W/H
BWVRQ LPSpGDQFH GTHQWUpPH

'DQV OHV UHODWLRQV HW UDIRQQ®@HS RR O FXC
SXLVWRp GRQQpH QRXV DYRQV EHVRLQ GH WOQRWYHYHU IGPS{
HW RXYHUWXUH VXU OH FRUSV 3RXQFSIRXOOL ) ERPBDO UHW
SXLVVDQFH GTHQW WpBERHNG PH) BB QQ HOD WMHFW LR Q

l1RUPDOLVDWLRQ GHODXENNBSRQEBBLYRQUG D QWH C
UD\RQQDQW VXU OH FRUSV
1RXV DOORQV FRPSDUHU OHV GHX[ DQ®FIQ GHPH GMPUILHD
/D QRUPDOLVDWLRQLEW I X LLNQNDK)FFMUHELR @ B RFFGOUDWQ W FFHRW W H
GDQV FKDTXH DQWHQQH /EP SNVGD QFH GLIX G D QW HVRPH H
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X Raa UpVLVWDQFH GH UD\RQQHPHQW GH OTDQWHQQH

X Ress UPVLVWDQFH GH SHUWH GXH | OB ®YDP\QHNIHFPQG
DOQWHQQH VXSSRVpH VDQV SHUWH
x X PRGpPOLVDQW OfpQHUJLH HPPDJDVLQpPH GDQV Of

3RXU QRV FDOFXOVF&NUBPROQW\VEBIQWHSWHQQHYV HMBILQLH\
VHXOH OD SDUWLH UpHOOH GH OTLW S®HIE\D Q PIS pks\DW) ALH\S QBLHT
DQWHQQHV VXU OGpNREBYW R B W \GHRNDLLROQ V HW



&KDSLWUH &RPPXQLFDWLRQ
,PSpGDQFH GT1XQ GLS{OH YHUWLFDO
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> @ SRXU XQH GRYXWDOQEXWLRQVE WHDXH j(S D HWHLMNGRIE O D
GH FRXUDQW VXU OH GLS{OH HW OH REBDPS (DBH\RWD QRO R ML
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'DQV FHV H[SUHVVIaBRQNIqOB FRULDRMHGX GLS{OH 1RX
OTDQQH[H TXH OD FRQVWDQWH GH FRpGUDDAH GDQY Ol
FRUUHVSRQG DX ARXWWD SWUPPpPMPDDQW OH GLpOHFWULTXH
GLPOHFWULTXHVY GH OD SHDX | *+]1G TR CRLISKO W LRHP IG R Q
IRQFWLRQ GH VD KDXWHXU HVW SURFPERWRHYRRU TP BEHGU
GLS{OH HQ HVSDFH OLEUH HVW WUDFRIKW XX O D [P rPIHUML LI K U
SDUWLH LPDJLQDLUH GH OfLPSpGDQBH VKQXVRWOQW HP H QY Di
VD KDKWHXWFRQYHUJHQW ME&UW OBERS) GBQH HNK\WY Q[0 @ M JELS
IDQW{PH



1RUPDOLVDWLBAXAHX ERPEQ EIDLYR® GHDQYWHQQBIM FRLU
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YLIXUH ,PSPpGDQFH > @ GTHQW U pBOGHRQ FEQBSWAIR G KGR
KDXWHWUW OH IDQW{PH GX FRUSV

,PSpGDQFH GIXQH RXYHUWXUH UHFWDQJXODLUH

IMLPSpGDQFH GIfHQWUpPH GTXQH DQWHOQYHFRINUWW XQUIH

HQFRUH pWp LQ YW VOGNV R\ EXOTHH \G/D (F\D FOSp GOD. QPP G | WX HR X
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&KDSLWUH &RPPXQLFDWLRQ
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1RUPDOLVDWLRQ GB ERPSDDOQEMBIRBYD O YWQXHUVOH FRLU
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&KDSLWUH &RPPXQLFDWLRQ

1RXV UHPDUTXRQV TXH OfH[SUHW WILRQODH UH FX YHFWH
VRXV IRUPH GYLQWpJUDOH GH 6RPPHWMHINOBDGT X QDFIpSEDI W
SODQ GRQQp GDQV WHU®H VHEHWURLRDWG K QW WIH F R VBH F
WHUPHVY GLUHFW TXDVL VWDWLTXH HW OH WHUPH GHV LPD

/JHV IRQFWLRQ® VBEWWGRQAWYHVY SDU OHV H[SUHVVLRC
VWUXFWXUH PRQRFRXFKH
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1RUPDOLVDWLRQ GB ERPSDDOQEMBIRBYD O YWQXHUVOH FRLU

QRXV REWHQRQV

NV PEs A2 Y Py ¢ ARV PEo
~ F — - E 57—1— asOL stlsu
@ ~ .

acecs acued @%@gagggéﬁ

¢oaao aeaea; ag anan'7aet;O(8Ua gae UabUgaxe OaaarR@déede

)on L

22V pEp - A Y PEo

sv——— = 4L stlsu

Ja L

DYHF 4.L >%PE:U FLUE:V F;48"0

4, L > PE: U FRQE:V E;&P
~ N 56
4oyl BSETU FRUE k VEF Ve C
/fDGPLWWDQFH GYHQWUpH HVW FDOFQXOIRUPIROW GOIN
RXYHUWXUH GH PrPB R BHQWLRXY H QWY XWH WY R GQHD Q BV N RHX L
GLVWRQRHLQLWpPVLPDOH 'H FH IDLW XQ SSRED qPpV BXG Y
OfLQWpPJUDOH TXDGUXSEHR GWNQULYRQW ©®HVURRBGW HW
TXDRRGWHQG YHUV DXWUHPHQW GLW TRIDGQVW @PRERMKUFB VD
SUHVTXH VXU OD PrPH SRVLWLRQ GRRKD QY H WHIQWF I&W WHD

é L U FHYW HITHFWXp VXU HW FBQW)HBNVG[XX[NHDS
YHFWHXU
v@ Usi>0g Ga>0g 4 o
il P + + ) 1.:6:,@8 + )
FQ 4SOaQ5a UA DA ?8j0
éio

E+ Jigé@a@VvV"@V

4

eé
T8 K—@G—@AH—ke E §:0 FO Gl

a
OE%—OFaGA\@éAI—IS F ? kgoeéGF

gm

eé Se
1e:6; L 2 59 AH—kFeEéSao EOE:]—FGl
So tSo So 1

tee

EO E%—FG—\@AHS F ? GF



&KDSLWUH &RPPXQLFDWLRQ

HW GX WHUPH VFDODLUH
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/TLQWPJUDOH HQ FRQYHUJH SMLGHXEDQRXYIXORQY
j (Q pYDOXDQW OD YDOHXU GH OHVQWDORJMWBOW GH  SRX
SURFKH GH S R DR/ SAUTARFERHAU YGIHF 10 T BOYHWUW XUH VR X M G
DGPLWWDQFH FRQVWDQWH HVW REWHQFH HRHWT ML FRWQLYWP
FRQVLGPUHU TXH OJDGPLWWDQFH FIRXFHHLPMX HHWWS EX H QX QI

HIWUrPHPHQW IDLEOH GH

/TLPSPGDQFH GYXQH RXYHUWXUH GH PrBH &MPHMG/DBC
5 [ PP8 SRXU XQ PRGH GH SWR|SDHDW LRIQOFXOpt
LQYHUVDQW OYDGPLWWDQFH R E W HQHXHWIHD/UNK CRDEDEMM. RS
PP DX GHVVXV GH OD VXUIDFH G h\ODWBIV $ DQP GRHH Y\DVD!
VLPXOpH VRXV &67 OLFURZDYH 6WXGURI HQ VRB YIKXXG HVHP®R
DX GHVVXV HW DX PLOLHX GX IDQW{P HO RIS DOGH HF DSDANX
SULQFLSH GH OfpTXLYDOHQFH SRXUGGEDFRYUIQWLRQ OMV
FRQGXFWHXU SDUIDLW SODQDLUH DKW R HUHHWX URIXY A O BAK



1RUPDOLVDWLRQ GB ERPSDDOQEMBIRBYD O YWQXHUVOH FRLU

HVSDFH OLEUH GDQR/QY¥ V@PXQRXVIPXSKH&WXXIW FODXHFTXQ W
ERVWH GH VLPXODWLRQ © ERXQGDWD\ FrRPPWRQH NXKRWXORIF
SURFKH GH FHOOHTEBRWUWRIDTXHOBDWWONBPOLHHG XD IDQ W {P |

[ [ PRBDUFH TXTYDXFXQH YDULDWLRQ GH ®PHPBPGOWQF
FHV GLPHQVLRQV

YLIXUH *XLGH GIR®QH CBOWBFPHH /XD Q DLHUHX pP X OD Q!

/TLPSPGDQFH GIXQH RXYHUWXUH DYHV¥SDE B (&LEQIH GV D
FDOFXOpH VHORQ DOV #RU® XHOW W LRE @ pGI RWPROX\Q B6WHP SR UH
HVW GH PRQWUHU OBLPBQ BB QFHQGE H OGHRXY W URHX B R XWX G H V
hr SOXV pOHYpHV YHUV OYLPSpGDQFH HIMOHXBUFGEHOQEURS p
REWHQXHV SRXU RXHVYJEUDMWLHRIWHVREBW WHUDFpHV VXU O

/TLPSpGDQFH SUpVHR@WWLERWR Y0 DDBWGEHNRPH ORQUILKIEH
GIRQGH PP DXWRRH BE DYEPSHOOLE WG FUMPVB MYHF OD
GIDQWHQQH HW WHQG YHUV OYLPSpGPENH HIQ WHY 8D FOHH ® L
FDOFXO HW OD VLPXODWLRQ HVW WRXMWRXHY UpH GEWVRXV |
LPDJLQDLUH 'DQV OD VHFWLR®D X\WL®DQYWH S RPUSE GKLH
GIHQWUpPH GH OfDQWHQQR}, GRIQRYMXUH XQH SXLVVDQFH

'DQV OH VFpQDULR FRQVLGpPUp GD QW \FH FEKMXSQ MFDHV LARIC
OH FRUSV j *+] XQ PRGQqOH PRQRFRXWK3RMHRBEPBQWHOD
3RXU GHV IUpTXHQFHV LQIpULHXUHM HOPX 6RQ ¥ R F K BI\WMLRRD
DXWUHV WLVVXV GX FRUSV WHOWTXH PMOFXDVGHNVOF HPSY G
GLPpOHFWULTXH PXOWLFRXFKH GLIIqUI®W N XH @MH FIR® | ALAEQ
UplOH{4R®Lp j OJLPSPGDQFH j OfLQWHUIDFHWRE B X4 KHH DX/ V
UHSRUWpPH HQ DQQUH{HD ISRW pJU PORRE P X BLRFDWGREYV HQ SO
IUpTXHQFHV



&KDSLWUH &RPPXQLFDWLRQ

E

J)LIXUH 9D UL DWILGREH GH D@ WRISHIHS G I KR G DRAKLYRHU WW URD O |
IRQFWLRQ Gln D SKCOXNWWHE WIHONMIHH LPDJLQDLUH

&RPSDUDLVRQ GYDQ\WMQHMHWWXRHYHGRRELODQ ¢

&RQQDLVVDQW OYLPSpGD@kHS®LHDVF X OH oGHWP B QW N@QH
HQ VXSSRVDQW TXTLO QT\ ResSONQVH SH U VDHR X\ \SLRXWIR@AVH F
FRQVWDQWHY GH FRXUDQW GX GLS{PHPH V8 XEMVO REXY B Y M/
Ph : HQ XWLOLVDQW OHV pTXDWLRREKDPSYV BIMRQQPDLQVL -



&RPSDUDLVRQ G FRQ\S W H@HW VXPHOMIMR ELODQ GH

3XLVVDQFH UHoXH DYHF XQ GLS{OH

3RXU XQH SXLVVDQFH GIHQWUpPH GH UHVGRY GB &WND/QE
TXH OD FRQVWDQWH GH FRXUDQW NVE@RIDX VAR QIR ULPPRVOXTP\
FKDPS DYHF OHV LPDJHV FRPSOH[HV GRQQ RW SDWp COHHS P T
j OTpTXDWLRQ GH OD SXLVVDQFH UiloXH OfDQWH®SKRBTX®H
GIREVHUYDWLRQ HVW SOB®plDKQ B H OV Q YVFHH QUHAGHS, QH p
GHV DQJOHV GFPOPYDWHRQ /D SXLVVDQFHASBNWXKQHGLIR Q]
YHUWLFDO SODFp h OXIGHYNRWEBYX®DRYWMPHVSODQDLUF
KXPDLQ HVW WUDFp VXU OD )LIJXUH

7DEOHDX ,PSPGDQFH HW FRQVWD@MHDIEAH FRXRIDiQW G}
GLIIpUHQWHYV KDXWHXUV VXU OH FRUSV
+D X WH{ WP P @ P S ZG DQ@H &RQVWDQWH>BB@ RXUDC
+ M
+ M
+ M
YLIXUH 3XLVV D&Y% HIUHY®HS RQQW GBHRENHUYDWIRQ S

GLSROH GHIORQJ¥YHPXUSRXU GLIIptGHHQWHY KDXWHXU

/IH OREH SULQFLSDO HVW GHYLp YOG R K/HXWD SEHURF
FRUSV FHWWH GpYLDWLRQ DQJXODDWH B XBPH QWX PH\N LGHV
QLYHDX GX FKDPS VXU OD VXUIDFH VRQW DIIDLEOLV

3RXU FRPSUHQGUH OH IDLEOH UD\RQ QM PGIQM MXIX HID
FRQWULEXWLRQ GHV FRPSRVDQWHV@HRQGEHUPH G DRROGHHE
D pWp FDOFXOp /D )LIXUH PRQWVHODXB LO B FS\WLR/AY DU
E f HVW SOXV pOHYpH VDQV OH GHUQLHU WHUPH



&KDSLWUH &RPPXQLFDWLRQ

D E F

JLIXUH 3XLVV D&% HOUM®O X IR GIFONV: RADp & BIWE B SR G 1 p

! FP pPLVH SDU XQ GUSROH M URQYXHWWYHF OH WHUI
OTHIIHW GX GRIOHFRWPUEFXH PP Fhr PP

—'LUHFW ZDYH '
SHIOHFWHG |ZDYH 5
6SDFH ZDYH||"' 5

-&- 6 XUIDFH ZDYH

p>P@
E

JLIXUH 3XLV VD&% HAUHOQ X R GIFW+ R® Fa@l jGFVWDQFH
UD\RQQpH SDU XQ GUSROH BHMHDBRQJIRHAKb; PP



&RPSDUDLVRQ G FRQ\E W H@HW V/XPHOMIMR ELODQ GH

/D YDULDWLRQ GH OD SXLVVDQFH UBHBXGHYDER®G BRNDQ\
GTRQGHV HVW SUpVHQWpPH VXU OD ICXXUSIXLVVDARRM BREXR
OTRQGH GH VXUIDFH HVW GH PrPH REIBW R G B VP SCOMHVSG I HT X
KDXWHXU GIDQWHQQH SOXV pOHY pHRIDG IEH \GVLYX\H B HVR H @/V|
GHYLHQQHQW SOXV IDLEOH j SUR[LPYWIlp ToX¢H GOID VERRNWNVHD QF
UHOXH j P VXU OD ILJXUH GLE® HHVX\H EOHDVX FERX 1 |
SXLVVDQFHV LVVXH\D GW H IGI RO ARPSRN OD ILIXUH

3RXU MXVWLILHU URHNLHW pG&X OCWESWHD@W BN GRNFSEVIDRL
GIfRQGHV OD )LIXWGHpSKDVPBONWH G VOUWH WOWH W IBBIXIH\S UHRPPPH G|
GLUHFWH HW GH HW RFOQHGW HIpRPE pE KRG 1 H\H G/IXUdDHRB VBHY KD

P p>P@
D E
JLIXUH "L11pUHQFHQGWHJ) 8 KIDHAH PR Bi5 R VIDW) V@ HVV & THIYISH G X

UD\RQQp SDU XQ GLEHARUY SV WXKPDAORMXUNERQHGH OD GLVW
KRULJRQWDPKOWLSOH LPSBLWPKGWMLSOKH SDLU GH

/ID UpVXOWDQWH GHV GHX[ SUHPLHUV IWHUPKY HR Q GIH
RSSRVLWLRQ GH SKDVH SDU UDSSRUMOBRWUHUIXIHH UG p\SKWDRHD
GH f &H TXL H[SOLTXH TXH OH FBDPGHWRVHDOHUPKR® S pl
OTRQGH GLUHFW H FHKW HG HHOYRDEH GIXLIBpISE ORDFAVIYRQ GH O
KRUL]JRQWDOH JXUH DYHF XQH SpULRGH pJDORP | OD O
/ITRQGH GYHVSDFH HVW HQ DYDQFH GW GKDVH SRIXXWBHV BX
HW HQ UHWDUG GH SKDVH SRXU CEHV PXOWLSOHV SDLUV FI



&KDSLWUH &RPPXQLFDWLRQ

%LODQ GH OLDLVRQ DYHF XQ GLS{OH HW XQH DQWH

/TDIIDLEOLVVHPHQW GH OD SXLVVDQFHHW\G@BQPRL IV
GIREVHUYDWLRQ REWHQX SDU OD PPWKREH GB \ LLXNIHV FR

D E
YLIXUH $11DLESURSIDABQYWR®HH QRVQ\HL G piVp Bl @ VHIQ REI\S F

SURSDJDWLRQ VXU OH IDQW {PHPPR GERXIUV O DRWp O HQVRINSE KD ;
OffpPHWWHXUPP DyvE PP

AXDRG PP OYDWWPQXDWLRQ HVW SOXMW GHY B X LYROW)
UHoXH HVW OD SOXV pOHYpH DYHFIDUHRQNH UHDXNHH ODH B OSX
UHOXHV LVVXHV GX UD\RQQHPHQW GTMQ QWO B RHL\G VB )G
HVW UHODWLYHPHQW FRQVWDQWHQDW BP OD WGIHXWD G A HO M RVX

G% SRXU PP GW.,SRXU PP HW %% SRPP 4XDQG
hr PP DORUV TXB DD $RXYVHOMXIH GPRIQ QI MXRMMBH UM OPD Q
i QORWHU TXH OH GLISKOWHP BIFW BXOK VOBRHYWH UW XRIPM SRIX O DX ¢
GLIIDUHQFH GH SXLVVDQFH UHOXH GH P G% 7 DX M ©Q \XWL
GLVWDQFH HVW SOXV pOHYpH G% IDRNKPOIH T X Bl Q IHH@X
hr PP G %

3RXU GHX[ KDXWHXUV G DQWHQQH GLY DWW Q@XD/WDR @ K
GH G% | G% SRXU XQH GLVWDQFH HVW GLDRP HSOREBYHI
LQIPULHXU HVW REVHUYp SRXU XQH HMW XN XD W B VO Vp HW B
XQH YDULDELOLWpP GHV © JDLQV @WH{ODHVL DY HE VOUH G M W I
SHQVRQV TXH FHFL HVW G€ j OD O LHPQ @HDW HRVQ GGHH OCGHIX B\ R+
GXHV j OD YDOLGLWpP VHXOHPHQW j XRUP X 0R SILFQWVL B RXRRQ
RXYHUWXUH 'DQV OD VHFWLRQ VXLY DQRRIQVOWHGDDGDY P PF
GLUHFWLYLWp GH X UH WM @HV 0D BXFXEINOGH OREH SU



&RPSDUDLVRQ G FRQ\S W H@HW VXPHOMIMR ELODQ GH

'LDJUDPPH GH UD\RQQHPHQW

/D YDULDWLRQ GH OTDWWpQXDWLRRWDHD OBXIX DDV DRI
IDQW{PH HVW PRQWUpH VXU OD )LIXWHRQ G®RU®GEGCG] DIU?P
IDQW{PH VXU OD )LJXUH SR XQR GLVWDQFH UDGLDOH

¢
E

YLIXUH 'LDJUDPPH GH UD\RQQHPHQM QY PMSDRRWLRQ O
>SG%@ SRXKJXQ UD\REQ PP hE PP

0 9

D E

J)LIXUH 'LDJUDPPH GH UD\RQQHPHQQQWH®Hp®P K B WWIIRL |
>G%@ SRXideXQ UMD \RE PP hE PP



&KDSLWUH &RPPXQLFDWLRQ

6XLYDQW OH SODQ [\ RX HQ D]LP XOW P QW WAX QS B VGLHRR

VXSpULHXU DYDQWG XHGUB{RE G-HAMH RWRQG LYV HIPWHL RE @ HRX Y H |

XQ UD\RQQHPHQW PD[LEXPf YERXUOWRKINVQ@WHY FDV ,0 HVW

TXH OJRXYHUWXUH GH ODUJHXU XP OO0\ F5QQ HOPMRE R ¥ VG W

GLUHFWLRQV HQ fOHWDWPR&RXWPP /HV ODUJHXUV GH OREH
G% VRQW SUpVHQWpPHY VXU OH 7DEOHDX

7DEOHDX IDUJHRIUSGB DREGWSHQ@LPXW
IDUJHXU GTRWYHUWXGHPP hy PP

PP f f

PP f f

PP f f

&RPPH HQ HVSDFH OLEUH OD ODUJHXU GH ORREXY IGpW
GIDOQWHQQH 2Q QRWEAGDXDV O DIUXIHNX, UH \GW R XIYCHUHWPK UEI D
GLUHFW IDYQ- W/ QGH CGHIV VO YR XIDH B @ P UTEXGBAH @IRBMHW SDV REVHUY
OD ODUJHXU GH OREH GH f

(Q pOpYDWLRQ VXU OH SODQ QRURDBI $ WO NXIDDFHVEUX
f DX GHVVXV GX SODQ GX IDQW{PH ®DX)L WRXV OHVLCFDWD .
OREH SULQFLSDO HWW SPRXVS$IBEBYGH FRRH KDXWHXU FRP
SUpFpGHPPHQW SRXU OH SODQ D]JLPXWIDOUJJHKNRXYHUWKXU
UD\RQQHPHQW PRLQWBHES{OUNDGRUIWLRKED FI )LJX

'DQV OH FDV GHV OLDLVRQV RII ERGA HAMQ WQH X\@ B WLRQD
i GLVWDQFH O DHRD WHRNP WYL G Wil RBPHIOMWp SRIX UDDR® FRQ
FULWQUH SOXV XWLOH (Q HIITHW S)OIN\RTUHH QW DRRUBSY &M VO H
FRUSY SDU UDSSRUW j OD VWDWLR@ X3HIEDW HT X K DOQ[dHY D XL
SXLVVDQFH UD\RQQpH VXLYDQW XQH GQUHPWSRERSSDHHN L
OfpYDOXDWLRQ GH UDNRIQOAPHOW GOREQ® ®DIWIIERRFpPW.
UD\RQQHPHQW SRXU OHV GLIIpUHQWH ®IQOWHQD W\H FHW R DDV



&RPSDUDLVRQ GCWHDERUIQYOHY WKWUWPHY GITHIILFDFLWpP

&RPSDUDLVRQ GIDQRWB Y HH)V WEKUPGIN BITHIILFDF

/THIILFDFLWp GH UD\RQQHPHQW D pRD®O FD O BX B pf\H STRROU
DQWHQQHYV RXYHUWXUHV GH GLIIpWHEMHW YOHDUIN HXYH B H O
GLIIpUHQW HW WOXWHXERUSY VXU OD EDQGH DXWRXUNGH
FDOFXOp SRXPJIP® YD\R® (Q FKDPH GROGWDERWERDQ BSJLQFI
HVW FHOOH LVVXH GHV RQGHV GLUHFMH¥RKWHQMCOHFKLH
GLVWULEXWLRQ GH FRXUDQW GDQV OHSRKLS BKDBVKRQNVQB®H G
QRUPDOLVpPHVY SRXU XQH SXLVVDQFH FRYWHQWGBHUDL\RIQQHP
GLIIpPUHQWHY IUpTXHQFHV DXWRXU GM DX -GHNWXjVGEXIdDBY
PRGpOLVDQW OD SHDX VRQW WUDFpHXYUVQPBDUPRHBW SRHU)I

PRQWUH OD YDULDWLRQ GH OfHWVILEQ FA KV (©:ESHR DUXDWERID H |
TXDWUH DQWHQQHY FRQVLGpPUpPHV j  *+]

3RXU XQH FRQILIXUDWLRQ GRQQpHF DML \Wp XGUHH U D \ RRRYH
QH YDULH SDV EHDXFRXS VXU OD EDQPBH /GHY DULTDW IQEQ! |
LQIPULHXUH j GDQV WRXV OHVWF BW® X W HD ILEEDH PTAD QG W
VRLW DXWRXU GH G% SRXU OHX®LOHVHDHW BRQHYV R X
TXH TXDQG OfDQWHRQH KIVWGE XSOBBDEHL WRHY YW RX U G H
SRXU WRXWHV OHV DQWHQQHV VXU W PLOJ XXEGIH O DRWH) IGILX
REVHUYDEOH HQ GpSODoODQW OfDQW HIRXH K UVPRUDBIXO®DH 8 0 X
GRQQH OD PHLOOHXWH HRPLPDENMWRHQTRXMIRE}HH OYBqUH GLIIpUEF
UDSSRUW DX[ DXWUHV DQWHQQHV REYDIQWHQBW G8ILS® XX
GLPHQVLRQ SUpPVHQWH OfTHIILFDFLWp GHY KXW HXIUNO B X 1
PP OHV HIILFDFLWpPV GIDQWHQQHMWEVINHWBHOW SHX G F
UpVXOWDWY VH WURXYHQW GDQV OH W URXYRpHA/U B DE/H P HY/D
GIDXWUHV IUpTXHQFHV XQH HIILRMHFDWWBEIQH WXPWAID I R
*+] HW *+] > @ XQH HIILFDHOQPHGIDWFERXM[WQE HD
*+] TXDQG OfDQWHQQH WRXFKH OMHQFRUGYHN ®DjFH P RRQDQ C
HVW LQVpUpH HQWUH OYDQWHQQH HW W HRWSW 35 I@H H

/ID GLVSHUVLRQ IUpTXHQWLHOOH G HDD XS HHJ\WP WW V8 LUY
FRPSWH HQ XWLOLVDQW > @



VXSpULHXUH

+]1 > @

7TDEOHDX

&KDSLWUH

&RPPXQLFDWLRQ

i FHOB HP B R © ROBIQ RIAMH@L G LHJ HFF R/ URSQQ HDQ WX U F

(IILFDFLWpV GIDQWH®@Q@HV WXUVQ R XFARPUHSW j G
KDXWHXUV Hg PDQ®HQQHN G X FRUSV

'LS{OH

2XYHUWXUH, :

+ D X WHi XU P

@

&DOFXQ

6LP

KODWLRQ

&DOF

YLIXUH

G

(I1LFDFLWPWG H QU B \@ QERKAHKGLH DpWWH YWH K & IDQ'
PRGpOLVDQW OD SHDX 21D GLBPOH B HR®RBUXHOUH
RXYHUWXUH

PP&

G RXYHUWXUH

[ :
[ F



'LVFXVVLRQ

YJLIXUH (IILEDFLWQPWGHQUD \® § QGHRBPUWW QW HOHKN B XW G X 1D
PRGPpOLVDQW OD SHDX j  *+]

'LVFEFXVVLRQ

(Q FRQWDFW GLUHRW IBXQFRE XV HXWNWDHN GH. WHHFUMLLYAD G
GRQQH XQH PHLOOHXUH SHUIRUPDQF @ HP® QWH URKH X QGHT HIQL
GLS{OH YHUWLFDO QIX®®Q FR P ®R WU W DRRNLHRHA KD B MWARKAWD QM U V

PP HQWUH OfDQWHQQH HW CBHhFRUBM jLOWQO\LDHSO!
RXYHUWXUH SDU UDNXYSR UWODKV®/L KRYAHHIUF X 1OV RXFY HQU W X U |
PHQDQW QDWXUHOW HPIHQM SjOXYHp GRLY H Al LFPHHWHS\D @ 5@V O
GHV %$16 QH VHUDLW HQ JpQpUDO X3SDVWXVBROYHWERQ V&6
FRPPXQLTXDQW QYHVW SDV IL[pH | FDX\QH LG HWD PR X® H PR\
FRQVLGpUp LO DSSDUDVW TXH ON\RPOHRLUDW IORIGI VoM T 1
GLUHFWLYLWp PDLV j OD GLVWULEXXWVRQ IGXWRRIXYYQWWH G
PrPH VL OH GLS{OH GRQQH OpJqUHPHYWUCHY FEHIOD@HEH HD B
OfRXYHUWXUHVGEH ODBPRHYRIGH)LJIXUH E HW )LJXUH E
HW P QRXV SRXYRQV YRLU VXU Q@DGH JJXONRQQHPKR VO 1aH
RXYHUM{XUH PP HVW OpJQUHPHQW VXSpULHRUMH]j VAHOOH
OTHIILFDFLWp GH UD\RQQHPHQW GpWWX® LMD H LK RUMHKD P SHY
ERQ LQGLFDWHXU G HO SN UDRWAHDQQIFHHY SERMLEM. \BRHXW VGKHV OO L D |
ERG\ HOOH HVW PRLQV DSSURSULQHSRRXUOpWDBORKMRIX Q HF B
ERG\ HQWUH GHX[ Q°XGV VXU OH FRWBMWLRQ QQREPDWLGR
SURSDJDWLRQ RQ ERG\ TXL SUHQG ®XDFIHU DKV QL 3 H D & XGIH HC
ORLQWDLQ DORUV TXH FHOOH FL GRQWULEXH DX ELODQ GH



&KDSLWUH &ERPPXQLFDWLRAQ
&RQFOXVLRQ

/ID GpSHQGDQFH GX JDLQ GYXQ GLS{OH jUDOQ Q® QW W
PPHWWHXU UpFHSWHXU D pWp pWDEULH$GD QFHX\QN B UG PIHC
FRQVWLWXH XQH LPHW D\W VRED 8 RIRUWMIESPWHTEHV BBIUO FW p
FDQDO GH SURSDJDWLRQ VXU OH FRVWVY TROH 8 FotU GHRP[SD QW
OH FRUSV 3DU FRQVpPTXHQW XQH D SSTURF KR PVSRRRIWL TOQH C
YHUWLFDO HW XQHVRKY UMW IUFD CSHRIOBDQW  LIDQ R/QRHD QSAD DVQX
PRGPOLVDQW OH FRUSV j *+] 3RXWHWIHEOGH GHYDIH GIHR
GYHIILFDFLWp LO D pWp QpFHVVDEUWISWH GPWP DENVVEHXQ O
3RXU FH IDLUH OD PpWKRGH GH FD®BAG{GH OThW$ pGLIDWERD
OD OLWWpUDWXUBKUFHD QW G GY0Q PYRXYRHUMKRGWM 60 XQH LQ\
FRQYHUJHQFH UDSLGH HW IDFLOH GHDQPOOHYV ERNPEHKY |
WURXYp TXH OfRXYHUWXUH SUpVHQ@WH XIHQ HG LLS{IAFL W X DV
DQWHQQHV VRQW SODFpHV j SUR[LPLWp GX3RRKUSBADQMD XN
DXJPHQWDQW OD OXDWH HKW BIHQ O RXDHIR\EWEWQWL WPV RXQH
HIILFDFLWp &HOD VXSSRVH TXH F{HVRXUDI) W LVXLU ILEX O
PDMRULWDLUHPHQW OD TXDQWLWpIGHPBXQVVYRROB GHVELSp
RXYHUWXUHV GH G/LVIRQWQS\OHDVF O\D § KUDHYX D HGKHKRUSY, LO Q
D SDV GH GLIIpUHQFH VLJQLILFDWRQ\HHH QMWQ\WM BN UMD 8 HXE

&HWWH pWXGH HVW OLPLWpH j GHVUQIRHVRQUVQDOWD M

KRPRJgQH OH FKDSLWUH UDSSRUWRGW R HBRXGM\HNWG RQD E

*+] SRXU GLIIpUHQWHW RRGY GF\R D XP -BGRWW\H @GW VVHBD/S B/GIX R
FRUSYV



&KDSLWWBIB5( %$1 '<1$68( (1 02'(6 21
%2'< (7 2)) %2'< (78'( (1(5*(7,48(

SpVXPp

/JHV PHVXUHV G\QDPLTXHV GH FDQDOFR®HFRSY FRQRW b S\H
OTDQWHQQH FRUQHW 6,: SUpVHQW p®iWGD\Q \D IOBIL F IRISV. W XHU
VFpPQDULR VWDWLTXH HW GHV VFpQIRQ\RLMG BWHp W R K\H FOH. QW
YLVLELOLWp HW UHODWLYHPHQW GHFREXUMA GLWWDQHH!
© FXLVVH + FKHYDQOHDH © WHRUYW W D L \GX EVOHPB YV Y L SOIRY
FRPSWH GIXQH SXLVVDQFH GipPLVVLRIQ GH % B % P B W pGHSC
/JHV OLDLVRQV DYHF XQ GHV Q°XGVHVXDXQ I FBRYLH P H@WWR BDR\G
FRPPH PDUFKHU FRXULU PHWWUH XGHV YAHHMWXH HYRGWQ DPLS
FDQDO RIlI ERG\ VRQW PLVHV HQ °XYUKHJQFH*SRKW @B\ WP r
VFpPQDULRY OHV PrPHV HQYLURQQHPHQWHW SHUF RW MIDDAM
GHX[ IUpTXHQFHVY HW GH GpPRQWUHW WD | §R WHOUFLHD O LpWpp
GDQV OD EDQGH 8:% 8OWUD :LGH %DOQRQ TH \8HBRE W X
PRGXODWLRQ SDU LPSXOVLRQ UpGXLVDQWDOSWpPHARORRBPC
WUDQVPLVVLRQV j IDLEOH GpELW /HV RRRX DHORHQWRY. LEHW D Q
FRQGLWLRQV GH ERQQH YLVLELOLWRLBWpLQ/R 621 16R.Q KWQ H
6LIKW HQWUH OHV GHX[ Q°XGV (Q QRUPDQ@EUDQW ®HI\S PH
FKDTXH IUpTXHQFH HW HQ FRQVLGDpUD QW RBGEXO D MWAHRSV H WU
YLVp SRXU GpILQLU OH VHXLO GHUNMBRHRWLER 0OD LSARRED E
LQIPULHXUH j SRXUNES\GpHEOWHGHVW jLQtp U ISHRXKWHXQ GpE|
SOXV pOHYp GH 0OESV



&KDSLWUH OHVXUH %$1 G\QDPLTXH HQWRGHG6p2® GaIRp®AL

 QWURGXFWLRQ

1RXV DYRQV PRQWUp GDQV OH FKDSL\GYXQHUP DMGHDWH
OH FRUSV HVW WUQV GpSHQGDQW G IFDARIORBQDQWR Q QH PH B
PWp DERUGpPH FRQGWIL\RIMQ SH X O/D BV KKIELR/ DRMH TXIXG@p SHQ G
GLVWDQFH pPHWWHXU UpFHSWHXU XZRX F DRFDFWR XU Q Bl W LIRH
FDQDO LQWpJUpH SHUPHW GYpY DO XMW DX ¥ $H UQR B IR D DF HW}
PWDEOLU XQ ELODQ GH OLDLVRQ DD @LVW H V'\B QN RFHV E GRS
GHX[ PRGHV 2Q ERG\ HW 21l ERG\ /H ARW B VDK E PBILQQFTRAES|
6, FRQOXHV HW FDUDFWpPULVpHV DX @GXIDSR@QHIPHQWH F/RIQF
HITHFWXH XQH VpULH GH JHVWHYV G p &\ VPHDQW HOVH VRRW R
SRXU YDOLGHU OYDSSURFKH UHWHQYHSWUBGHW \DRW I Y Y
ERG\j *+] HW OHV OLDLVRQV 211 ERG\ j *+] HW |  *+]

OHVXUH G\QDPIQIXMH RIEH FEMG\ |  *+]
&DUDFWpPpULVDWLRQ %$1

3RXU OD FDUDFWp®&I$\D\R QRQT GAWHLBE/QYW SUQ QF P $HD/OHU

FRHIILFLHQWYV GH WQWQMPLYVQRREG pPHWWHXU HW XQ Q°XC

GDQV GLYHUVHV VLWXDWLRQV /HV PHVKRGYHRGMW pWHPFRID |
NJ HQ XWLOLYVDHWGEHS P PURMW RYVEHIQXMW HFRUQHW 6

YLIXUH ([HPS O HWAH GELHDX [V R QWHI QI DY VFIRQMD HIVF B, : @H7 F
F{Wp GURLW 2 + © 3RLJQHW JDXFKH a

JHV DQWHQQHV XWLOLVpHV HQ SRW DHQ D)W HES® LYRHQ WR
SODFpHV DXVVL SUQV TXH SRVVLEOH X ¥RIDFH W WRQI

PHVXUHV RQW pWp HIIHFWXpHV GD QW ppGXH WDDQOND HD LUGHVA.D WRI
OfLPSDFW GHV PXOWLWUDMHWV



OHVXUH G\QDPLTXH GH FDQDO RQ ERG\ j *+]

3RXU FKDTXH OLDLVRQ GRQW OHVHELGIPQ W @DHWHY BMLIRE
OH VFpPQDULR GH PHVXUH GH UplpUM®EHXHVOHBDRXRMH VARXU H
VEpQDULRYV OD S\RW LWR RIQRXQMVQ DOKR WL W LRIX @ HPERROYW P H Q
SHQGDQW V /HV GLIIpUHQWY PRXYHPHQWY FRQVLGpPUpV \

X ODUFKHU VXU SODFH

x &RXULU VXU SODFH

OHWWUH XQH YHVWH

6fDVVHRVUWLRQ GHERXM HWRXYV GHVOSDYDQW EUDV
X 6IDVVHRLU VXU XQH FKDLVH

X
X

/JLDLVRQV %$1 2Q ERG\

3RXU OD FDUDFWpUREDWORIY %S$L11 1200 BGLW HW VARIODM. V. Q
GHV PHVXUHV GDQV > @ HW SUpVHQWpPHYV HQ )LIXUH

E F

Y)LIXUH /LDLVRQV HQWUH GLI|DNHOAVYHQOXBE & X3R OH)
JDXFKHEBYHF OH Q°XG © 7DLFO®W FKW pOG D RV RQ/

2Q \ GLVWLQJXH GLIIpUHQWYV W\SHW\8HS BV DQ VREW FRHQWV

TXL FRRUGRQQHQW WRXWHV OHV DRWURF O20Q LYRIOV S\DRIL V

ILIXUHV D E UMKHWOHY°BEMpPFRP P XQLIXHQXW DWHFRQHQ H

Q°XG VXU OD WDLQRQHW HN\XIR OB XBIU D HWHE AGEMOLYW PDVQRK jRX |
VPDUWSKRQH HW DQHUPDEQRLVRRPPHRDXGHSEDVH GX Up
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"fXQ SRLQW GH YXH SUDWLTXH FKDTXHr@WHs DG/H/ FOAL p Lj
FDSWHXU GRQW OD QDWXUH HW ODQW pGRQ@@PHYVL RjQW\LXWJ B H
GDQV OH WDEOHDX

7TDEOHDX /ILVWH GHV Q°XGV HW GHV FDSWHXI
1°XGV &DSWHXUV

7DLOOH 7D * SRVLWLRQV *\URVFRSH| DFFpOpUlI
SRLIQHW JDXFKH 3 J *\URVFRSH DFRp®YORIPqWUH
SUHVVLRQ DUWpPULHOOH *OXFRVH 7HP

&KHYLOOH GURLWH &K G *\URVFRSH DFFpOp
&XLVVH GURLWH &X G *\URVFRSH DFFpOpURP
/TRUVH 7R = SRVLWLRQV *\URVFRSMHMLROFFpOpURPQ)

&KDvVQHV GH PHVXUH HW GH FDOLEUDWLRQ

/H SDUDPqWUH GH WQWQWPOWVQRQG GIpPLVVLRQ HW OF
PWp PHVXUp j OTDLGH GTXQ $QDO\VHXGIH GRKHDX] BHRPVUR X
VHXOH IUpTXHQFH j *+] 3RXU IL[HRX QDD B XV VWORFHV ATp\PS
OD OLWWpPUDWXUH GpGLpH DX[ FDSWHXUV *IDLEOHQ FRIQM Rl
PPLVVLRQV IDLEOH SXLVVDQFH HQ ERQGIH ®UDWLRQW UGH XA
GH IDLEOH HIILFBOOWpPTXSHE W PRGH UMW LRD. 20 2@ > @ &}
WHFKQRORJLH HVW FRPSDWLEOH DYHW GINW %R NP K& RN VO (
VRXOLJQp DX SUHPLHU FKDSLWUH U} GDWWYIFRBQMUPR®p Uy
GILPSXOVLRQ FDSDEOH GIDWWHLQGH s XQV Gp E@WS BXU OG-
SXLVVDQFH GYpPLVVLRQ HVW GH G%P VDQHFH YRNHDRGIV B

FRQGXLVDQW j XQ UHQGHPHQW QQGHJIFWRQFRNUGH VL
SHUIRUPDQFHV VR QW 6 R R SDMSLELFHDWADDRRDN YEHIG/X LR OW V S X
UHOXHV j SDUWL Sy GPHHW S D p\D HEWUBIMRXWDQW HQ FDOFXO X

G%P

/H EDQF GH PHVXUH HVW SUpVHQWp BRBHODB plPIVIH R
FRQVLGpUpH OH QLYHDX GH OD SX$\HWD\) BRHR\PHEEBW BH @H
PWHQGUH OD G\QDPLTXH GHV PHVXUH\GHXQ G ®SIOVW EDQW piX
OYDQWHQQH GH UpFHSWLRQ



OHVXUH G\QDPLTXH GH FDQDO RQ ERG\ j *+]

J)LIXUH OHVXUH GH SDUDP#WWH I& K6 MXU DERQVW HXDRLHRWQ V6X

/D FDOLEUDWLRQ WN WG 9a $VEZ RQ F\RBIW V RW pG@ X QWD W p
GH G% SRXU VRUWLU GH OD ]RQ@} G I® D/ WXL XRIQGHHW
YJLIXUH &RPPH OfDWWpQXDW H XAQ K 13+ \W HS/DXW I$ U p @ HRRVQ
UHWUDJBKHUp QXDWLRQ GH A% GHYDD PKH/ XOHDB S ORI LFD
OHV SHUWHV GHV FKEOHV ILJXUDQWEDRW.LR @LFHXH GIDQW OD
PHVXUH QYDIIHFWHQW SDV OD PHVXUH GH

YJLIXUH %DQF GHOMD@END WX B QG BRI VHHD\K P SIVX UHV G H
RQ ERG\ |  *+]

/H QLYHDX GX EUXLW PHVXUp 1RLVH UBR®RHW PHVWUGHH

IUpTXHQFH LQWHUPpPGLDLUH GX 91% DQWW @ B[S DRAWDMHL R Q

VHFRQGHV GH PHVXUH GH p FEDRMLLVO B Q OV H5 MY Q\DFPL
UDSLGLWp GH PHVXUH

5pVXOWDWY H[SpULPHQWDX]

3RXU OD SRVLWLRRPFMW DWIpTXHQ BEH L WHHEB@HVVBEFHH PY R (
VHORQ OHV Q°XGV FRQVLGpUpV FRPPH OfLQGLTXH OH 7DEC(
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7TDEOHDX OR\HQQH GH O MQ@XA%NFB®RHKHU FK®OXEKKB OLDLVR
VWDWLTXH

ILDLVRQV 3RVWXUH 5. G%P 3

/LDLVRQ 7RUVH FHQWUH + SRLJQHW JDXFKH
SR 7DLOOH F{Wp GURLW + SRLJQHW JDXFKH
&XLVVH GURLWH + SRLJQHW JDXFKH
&KHYLOOH GURLWH + SRLJQHW JDXFKH
/LDLVRQ 7RUVH F{WpOGUR LFNWp WIDXF K H
V‘gg;ig* &XLVVH GURLWH + WDLOOH F{Wp JDXFKH
&KHYLOOH GURLWH =+ WDLOOH F{Wp JDXFKH
$XWUHV DLDLVRQV {Wp GURWWH FX|LVVH
7RUVH F{Wp GURLW | FKHYLOOH
/LDLVRQV FRXUWHRUVH FHQWUH + QRPEULO
GLVWDRFH ¢ XL VVH GURLWH * FKHYLOOH GURLWH

2Q UHPDUTXH TXH FHV OLDLVRQV VRGM\GHW IGM\D D QRH
YLVLELOLWp GLUHFWH /26 VDX| HQLPHOH XE{WRQGHBEDQW QO
JDXFKH @ /D SXLVVDQFH UHOXH HVW ®DDWVLR®XOQ GURFUPHHQ W
SRLIQHW JDXFKH @ SUREDEOHPHQWWHQQBMNR®Y GRQF GIXR
GH YLVLELOLWpP GLUHFWH HQWUH OHV GHX[ Q°XGYV

JRUVTXH OHV PHVXUHV VRQW HIIHFWXpHQWhQUPRIW LC
PRXYHPHQWY GHV FRUSV OHV VLWXD\8DRYW R KX YGIBR L AW DG
DOpDWRLUHV FROGXNVPRW QQEHHN GHOBRHVYV BRKHW BHBRXH V
GDQV OH 7DEOHDX &HWWH IRLV QQRMNB XD &R QWD Gl plERILS V
FRQVLGQUH XQ UpFHSWHXU j IDLEOH*F]RQURPFIWWRGXI RIQ F1
© ZDNH XS 2 |IRQFWLRGAEQWXQ GPFELW DOMEOW SWRXUT XNQ H
FRQVRPPDWLRQ GH SXLVVDQFH GH XQGWRR® YpF@&SWHXH GV
GIDYRLU XQ 7(% QRIVMRGH GH G%P 7RXWHV OHV SXLVVDQF
FH VHXLO VRQWJRXSHR VWP HOHH7 DEOH D X
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OR\HQQH GH O DGR VIRROFHH HdWIKIHIBUHQWH\

7TDEOHDX
VFpQDULRYV

JLDLVRQV VFpQDULR GWDWILTXH | 6DONAKHERD RRNRULLL 0
XQH HQ O|DMW XQH

YHVWH FKDLVH

7TRUVH FHQW|UH =+ B8 J

7DLOOH F{Wp|GURLW + 3 J

&XLVVH GURLUWH = 3 J

&KHYLOOH GURLWH |+ 3 J
7TRUVH F{WPDGMURLW |+
&XLVVH GORLWH =
&KHYLOOHWBURLWH ®
7TRUVH F{Wp GURLW FXLV|VH
7TRUVH F{Wp GURLW FKHYLOOH
7TRUVH FHQWUH + QRPEULQO

&XLVVH GURLWH FKHYLOOH G

/JHV SXLVVDQFHV UHOXHV SRXU OHYV 20 L@ BXR § V HO GILKRILW
SRLIJQHW JDXFKH @ @D&¥EW K GKRYWEDH BRIGWWHIBWLTXHF
WRXWHV HQ GHVVRXVR®X OWMWRULDH /D9 6RHEW PO GO P W p V X
WRXWHY OHV SRVWXUHV pWXGLpHV

'DQV FHV PHVXUHV RQ WURXYH TXH PHURMYHQ@W XBpQf
SRVLWLI GDQV OYJDPpOLRUDWLRQ GR \EL\WDRQG I& D DLy RIQQF
;O VIDJLW GHV TWpQW ULHRW RRSOHPHQWY VXLYDQWYV

X &RXULU VXU SODFH SRXU OHV OLWRVUFR@YV FRILIY

JDXFKH
X 30DUFKHU VXW S3ID PHD BYRARY WHX L WRIUG H
Xx OHWWUH XQH YHVYWRG WRXYKWWBER SRDIQHW JDXFKH

(Q UHYDQFKH FHUWDLQV VFpQDULRN GOWOPULWRUGRW D
LPSOLTXDQW OHV PRXYHPHQWY VXLYDQWYV

X &RXULU VXU SOIRH WRXIOHY GHIRRE K H

Xx OHWWUH XQH YHVYWRQ BRXWVEBDGORDWH WRUVH
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3RXU SUHQGUH HQ FRPSWH OD YD U LMMHPLEILIN P OKH FSHHW \K
GH OHV DVVRFLHU {pGDU®RQWWR R QSLAM BHWRDIQQ \ UG T F WBXOD
SUREDELOLWpP TXH OH QLYHDX GHjCOHGXLMV\DELAK pJ H@X B EW
SUPpVHQWH VXU OD )LJXUH GHX[ HVHPRB@ HDW \GRIF LR B ¥ WDDH (
© FKHYLOOH GUREWH * BIRIXIDHW DGR VOHF X LWRKHVH & )LJX
/TPFDUW W\SH GH OD SUREDELOLWHXGH | OBHYRQYV DEQ B LK \
FRQVLIRGpPUpPp G%P HVW pJDOHPHQW LQGLTXpH

YJLIXUH YRQFWLR @ LOHVU b § B WW R X IFRG@HOC DOADDYLN R YR/
© FKHYLOOH GURLWHE+CSRKIQGMMW GDREWHH & WRUVH



OHVXUH G\QDPLTXH GH FDQDO RQ ERG)\ j *+]

2Q QRWH VXU OD )LJIJXUH D XQ |FIHE @H SpHF B BIWO IWH S HI
QTHVW SDV WUQqV DIIHEWp SDU OHV BRWYH®H QWMBY FRX UFERHU ¢
G%P VH VLWXH GDQV OH EUXLVWSH, G [@DV8I3 PW B UWX O X\HL ODPD ®
IPmn HVW WUQV IDLEOH FRQWUDUERQWLGPUBRQ®H FWALS
OLDLVRQ UHVWH GRQF SUREOpPPDW LYIDXHF KR X 8 ROXHIV O@° ¥ GMX
OfpFDUW W\SH HVW SOXV LPSRUWGRW FR QI[ISWILR ® P QG\H SO
YLVLELOLWp GLVWDQFH HQWUHRWNWW GBIX[FQ XUV G HXLRRX
ODLV OD SUREDELOLWpP GH GpWHFWHAD XBHVHYQDDXS RQIMH XL
Pmn HVW DX PLQLPXP GH 2Q REVHUYGRQQDQW DAEp B UD
SUREDELOLWpP GH FRQQH[LRQ HVW @HVKRXX® R HXW® LA/RIQ \SLR/
OD SUREDELOLW® LGTH PIDVGA R QHFQMAGHHXCQUHR/ L @°EK G FW/IRW V H
i 'HX[ JUDSKHV GH OD SXLVVDQFHQWQr \WRIQHF WILRQD O KVW
ILIXUH SRXU FHWWH OLDLVRQ SIRKWV®HIX] MRAp @ DRDLIRRK H©

6XU OD )LIXUH HO B HS X RXXWD Q A HV By GDIW RV 8 (P ) FKBIX
YDULDELOLWpP HW €HO® ISRKIUF IOMP VIFXID B ULRVE®/ IR HWBR XU
VFPQDULRY OD SXLVVDQFH UHoXHXL\OWGH Q p WBICPH PRHDQM XX
WUDLW URXJH FRQWLQX 3DU FRQWYH GHWL O T3P SIMHD GP & Q
XQ WUDLW URXJH GH VFIRIQW RQXQ B XAFE pp\DIUEGRL 8 HS R BU) 1A X U H
TXIXQ IRQFWLRQQHPH QM EEDR FRREGADHQ X FSZ8 XIUOMH) Vo@D U L E

3RXU XQ PrPH VHXLO GH UpFHSWLRQXUD®W%RQE8RRUDKR
VFpQDULRVY HW HQ FRQVHUYDQW OD GPDPN QRYVPPDQWVRN
SXLVVDQFH UHOXH VSXRQVOBFHGSPpP IR QHP RQEAHD & D Q VT X H
DQWHQQHY FRUQHW 6,: SHUPHW VEHQLMW p&/T BPIMAHY/UHIQ J!
FRPPXQLFDWLRQ HQWDHOOHY HQP XSRL JEHHW O DIHX FEKUR £ WE FH \
GURLWH 2 © FXLWNWHA GDBSIS\WB RHUW O RIL QRO FIRW UBMHHY GLV YV
SRXU FRXYULU GHV SRUWpPHV SOXFRPBRUMFDQM.RQ SDD R
UHVWH HQYLVDJHDEOH | *+]






OHVXUH G\QDPLTXH GH FDQDO RQ ERG\ j

* 4]

7DEOHDX BUREDELOLWpP HQ > @ !GH G P HRRXUGHOH S XL\
SRXU OHV G ILIVRQHNQRWH W FpL@D UL R V
/LDLVRQV VEpQDULR 6WDWLTXH | 6 CDUWPAKBRD VAVRDRLILU
XQH HQ O|DWW XQH
YHVWH FKDL|VH
7RUVH FHQW[UH + 3 J
7DLOOH F{Wp|GURLW + 3 J
&XLVVH GURLWH £ 3 J
&KHYLOOH GURLWH [+ 3 J
7RUVH F{WPDGURLW |+
&XLVVH GDRLWH =
&KHYLOOHWMURLWH #
7RUVH F{Wp GURLW | FXLV\VH
7RUVH F{Wp GURLW |FKHYLOOH
7RUVH FHQWUH * QRPEULD
&XLVVH GURLWH FKHYLOOH
GURLWH
&RQFOXVLRQ

1RXV DYRQV GpPRQWUp TXH OD PHVXDAW; B UQLD FOSD/AHD

GH OD GLVWDQFH HQWUH OHV GHX[ QPKGSHHWH®X BRSRLG
OTXWLOLVDWLRQ 5D OW L MRIQEEQV L @®RPAGE B X Q HOD LIDD\ERQ HW
YLV j YLV GHV JHVWHNRIQW LIBRXY N P HENV @ PDSXMUW WDQ AH UH o X
IDLEOHV SRXU OHV OLDLVRQV | IRB@WHWH SEIUWWD/Q FWD Q ¥ X
PRXYHPHQWY FRPPH @BRAUDUVR G ROWRUWYNH GRURM WKV E LC
FRPPH DPpOLRUDQW OD SXLVVDQFH PR\HXRPH HJ HF RXXHU L W DBQRC
OLDLVRQ © WDLOOH 0BRGJWHWLRDWERGWE MK UYR QRPHIQ W U p
DOJRULWKPH GH URXWDJH GH GRQQ@Y\H D IV XD ®WHHFRX $ B EK P8

HQ FROODERUDWLRKQ@\D DXF/ GERNUDKNHRIAKHS 8 I3 DURVPDWB >
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OHVXUH G\QDPLTXH GH FDQDO RIlI ERG\

'DQV OH FDGUH GHV PHVXUHV 2Il ERG\[ RDQBHVSGRSI
IUpTXHQFHV OD SUHPLQUH | *+] HW ODQ VARFARSDGH Y OF
SHUIRUPDQFHV &HWWH FRPSDUDLVRQ SHRWHQW IGHD PGNWW
PLOOLPpWULTXHYV SDU UDSSRUW DX [P HQ@QM XHQFGLNG BW KV B
%$1V /H FKRL[ VIHVW SRUWp VXU OBSINPWXHQMH|jGHD EB P (
UHTXLVH SRXU GHV DSSOLFDWLRQV IDLEDAWFR®YRERD WLR
GTpPLVVLRQ HW GH UpFHSWLRQ j Op3\IHP HZHN DWRRW V DH]C

*+] LO QRXV HVW SRVVLEOH GTHYWAIPWMURQDWEDELOLWp G

&DUDFWpULVDWLRQ %$1

3RXU OHV PHVXUHV %$1V 211 ERG\ CS3HOD B RQNWHQXQWH D 16 q
FHQWUDX[ TXL FRPPXQLTXHQW Y HUVXOMR VB\DWHRQH @ 5 ODIFHI
GH FHV Q°XGV FRUUHVSRQGHQW S RIWIHP@WMHDWHRRHQW @ |
RX j XQ WpOpSKRQH PRELOH /D OLDIPRP@H AQHH/ O POVQ\R B QX
GLVWDQWH GX VXMUWHPF HHSW O R D QS/RIGVPHL G D ¥ VONHU ¥ M MKW OD )

YLIXUH OHVXUHV QIH) WRIBIQHWH 6D Q B O DFHKR QX H VO K QH D
JXLGH GTRQGH GLVWDQWH

/H FRHIILFLHQW GH MAUW (PHPLVWYEL RHR@QWUH OD VWDWLRQ
OTDQWHQQH SURFKH GX FRUSV (Q HIIXEMAXBEDW VX G L1 UUP
FRQILJXUDWLRQV OD YDULDELOLWWLGXHPBIQBO SHRXW BD U
SRVLWLRQV GIDQWHQQHV VXU OH FORIpS Y WWHXRIX G L& MY QIR
KRULJIRQWDOH /HV PHVXUHV RQW HVW FRQGXR QW VXQXUMGBEK
GH FP GH WDLOOH HW GH SRLGV pGBIO j FPNGHHWD X Q ONHF
SRLGV GH NJ &RPPH SRXU OHV PHVXWHVHRIG EREHHD HWD ¢
VDOOH UHODWLYHPHQW GpJDJpH



OHVXUH G\QDPLTXH GH FDQDO RIlI ERG\

/H PRXYHPHQW FRQVH G/Fp GDIOR/ HFK\D TROVRR X WHIPG G\R VIL
GHERXW LQFOXDQW W HVY26 L Bl LNHFEQWK p2SMDHWOH G HE MH VW 2 Q
TXDWUH VFpQDULRY GH)Sp\S R DIR XD WHRG YpEHVOIRQWHGTI
YHUWLFDOH SXLV KRUL]JRQWDOH HW /B RKKX WKIDXFUX G H \G B Q VG
UpFHSWLRQ VXU OH FRUSV SDU UDGQRR/PHW] YOIDX WX UPIPFAXG |
OfDQWHQQH HVW HQ FRQWDFW GLUHFW

JLIXUH $QWHQ QM D XX GHWDXWEXFRUSY HQ LQVpUDQ\
GLPpOHFWULTXH 5RKDFHOO ,* GYpSDLVVHXU

/IHV GLIIpUHQWY VFpQDULRYV SHXYHQW rWUH GpFULWYV F

x BFpPQDULR DQWHQ®H WPFNBDHWERWLRQX QGIV
SHDX VXU OH SRLIJQHW FI )LIXUHVSpFLRRXK¥HIPHQW

x 6FpPQDULR DQWHQ®H WPFNBDHWERWLRQX QGIV
SHDX VXU OH SRLIJQHW FI )LIXUHVSpFLRRXK¥HIPHQW

x 6FpQDULR D Q W MVQAIHF KIpHF H SYAMH XWb MpBRRDHHP 8 R WW
DOpDWRLUH GRYWDOHVD L& LSDXQHRHXQ DSSHO 2

x 6FpQDULR DQWHQQH UpFHSWHXU DODWDRFKED Q VX C

SRFKH PRXYHPHQW DOpDWRLUH QRQ VSpFLILTXH
ILDLVRQV %$1 211 ERG\ j *+]
&KDvQH HW FRQILIXUDWLRQV GH PHVXUH

-~ *+] OHV DQWHQQHV 7; HW 5; XWLOLNAFH\RWAR @ W7 O H
72 0 GLVSRQLEOHV GDQV OH FRPPH UWRHO HVO\DR QMg TRAHULIFHN G
XQ JDLQ GH G%HL > @ &HV DQWHRXHWVpYRQWHQDWD HSPHHLE
GH SURSDJDWLRQ %$® >H& \WRQ®@+:6R Q%R XQ WHHIMHR/N\Y QYW H \
FRPSDUDLVRQ DYHF G DXWUHV V\VWgPHV /HW RGQPHQ

PP[ PP|[ PP QNNVRARPSOGDDEOHV H® HDEW PBQHP FRWQ |
TXH QRXV DYRQV FRQOXH SRXU OHV PHIXUHM QQpHY+]GH
VSPFLILFDWLRQV GJ}R \OV IEDQWQ® H @ NMFR X VT YOH FOV PRpHU I L F L
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UpIOH[LRGH 6FHWWH DQWHQQH PHVXUp j *+$ VAV OHLE U3H V/\D
PHVXUH PRQWUH TXH FH FRHIILFLHQW GH GPpIOR MR 5 HOX\D
HVW SRVLWLRQQpPH VXU OD SHDX /RIGHPARRXRWHQXR AW ® V&R C
'DYH 2 &: HQ XWLOLVDQW XQ DQDO\MH X DX H ©BvH DU DIA\BF
HVW SUpVHQWpPH VXU OD )LIJXUH

YJLIXUH OHVXUHI EREDOPO *@]RHQWUIHEHX[ DQWH
JHV PHVXUHV RQW pWp HITHFWXpHV IDUHF YRS 6 IQWF B QAR
DXWUHV pOpPHQWY /D VWDWLRQ BHGEDVH B WP §OBERH \V
HW j XQHJGEHMWDQFHEX VXMHW GH WHVW

/IHV FRQGLWLR QW GkHp WWH\GW Y\R QW WRX\ HD X FL GHV

7TDEOHDX SDUDMFGRQH\WRBEYp®PL PHVXUH 211 ERG\ |

3XLVVDQFH GTPRUWHR QKEIOHGH OTPQWHRQH
>G%P@ >G%@ GYpPLVVLRRQ >G°/g|G@)P@

/H ILOWUH ,) © ,QWHUPHGLDWH )UHFXHQF] S H®&® I9WSVD (
GH UDPHQHU OH SODQFKHU GX EUXLWLWH G%BHFV HFPIDQ Bl
GHX[ SRUWV GX 91$ XWLOLVDQW OH PRGH IXO0 WZR SRUWYV

JHV GHX[ SUHPLHUV VFpQDULRV VR @WDRRMDINUDH 6/NKE LR
PRQWpH j GHX[ GLIIpUHQWHY KDXWHXGX KRLPOHWN KD KFDPXW



OHVXUH G\QDPLTXH GH FDQDO RIlI ERG\

PP HVW REWHQXH H @ RIOAKRIXWE V) HALO DSPTHLO//HH X UP RS X P D!
5RKDFHOO ,* FI MBAWHRQD SHBRX RWWPLOL@W HYWH GH FDU
GLPOHFWULTXHTTXBVL] LGHB®® O H{W Gj HI D LEn® [SH UWH

*+] /HV DXWUHV VFpQDULRYV FRRY VEHQHSKR @HDQWHQQ|

D E
JLIXUH $QWHQQH 6N\&URVWDhV X UPPHNS RL P@HW JDXFK

/IHV UpVXOWDWYV G/H{ @ W X UGID QR QA\EEIA B WOLHRVQ TTOOLVWNUXL W F
FI' VHFWLRQ

5pVXOWDWY H[SpULPHQWDX]

/IHV YDOHXUV PR\HQQHV GH OD SXLVVDHYF K RXD XAK BRX
SRODULVDWLRQ GHHOVMRQW HQQ M HMBIHYUGDQV OH 7DE

7DEOHDX 9DOHXU PR\HQQH GH ORMXRVNERGH jUHGEXH !
3,5( G%P
6FpPQDULR 3XLVVDQFH IXHO/XD@FH UHoXH =
SRODULVDWLR|QSRODVULNVDWHLRQ KRUL]F
>G%P@ >G%P@
6FpQDULR K |PP VXU OH
SRLIQHW
6FpQDULR K |PP VXU OH
SRLIQHW
6FpPQDULR DQWHQQH DWWDFKpH j
XQ WpOpSKRQH
6FPQDULR DQWHQQH DWWDFKpH]]
XQ WpOpSKRQH GDQV OD SRFKH

/ID SXLVVDQFH PR\HQQH UHoXH HVW FmRP/UBRID HHOIW D MW |
YHUWLFDOH SUpVYHQIHU MRQUH PO EB MRYXFE X pERUSDPLQDS SR
SRODULVDWLRQ KRUL]JRQWDOH
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ILDLVRQV %$1 211 ERG\ |  *+]
&KDVQH HW FRQILIJXUDWLRQV GH PHVXUH

JTHQVHPEOH GX EDQF GH PHVXUH GH FOH@WpRVIXBRGHE

JLIXUH 8Q SURWRW\SH GH OfDQWH®QHp WRIUQX W L6Q: LC
UpFHSWHXU 5; VXU OH FRUSV KXPDRRQUHWS5XQ GHLGHG® RQ
JDLQ VLWXp | Rl GHHWGjL WX\ BIQEIBHW HXUP GX SODQFKHU F

PPHWWHXU 7: /fDQWHQQH GfpPLVVWRMRKWWO 8 UWMHH FRHP P/
EDVH (OOH HVW PRQWpH GYDERUGVHRQSRRODUYDDWRRQY K
+ J/HV PHVXUHV RQW pWp UpDOLYS HNQ HLQV ¥ R G6D &K DHIQWV 3
ELODQ GH OLDLVRQ HVW EHDXFRXSXSORWYSOLEFED W H X |GHX
JDLQ D pWp XWLOLVp j OTHQWU pH QM CSIPIUQ BVHQHAH Q W PiL V V
OTDWWPpPQXDWLRGGLWHR S RFID OH EWpH ¥ HDFARQWpH HQ

YLIXUH OHVXUH GH FDQDO © RIl| BERGYRQGH*+ HBWUH
OIDQWHQQH FRUQHW 6,: SODFp VXU OH SRLJQH

2Q GRQQH FL DSUqV OD SKRWRJUD SK LlWHH 6 W B0Q p PG MW i X

YJLIXUH $PSOLIGHDGIHRQGHW5J X X W LHOW WiH K B PPRIX PPOHV P
%$1V 211 ERG\ |  *+]

(Q FDOFXO GH OWWbhbQXODMQRHK GRCGHKSDBHTXHEAFHHY FHVY ORJ G



OHVXUH G\QDPLTXH GH FDQDO RIlI ERG\

/D SXLVVDQFH GYpPLVVLRQ D pWp |KPOH GHG %®% $ ODF 3¢

UpVXOWDQWH HVW GH G»wP /HV QLMBOMQWBSSBOPWAQq\
7TDEOHDX
7TDEOHDX SDUDFGWRWQHBWREYp®PD PHVXJUH 211 ERG\ |

3XLVVDQFH3HUWH *DLQ GH OTDQWH® QA S 3L, 5(
GIpPLVVLRQFPE®R@GMEPLVVLRQ >G%L@) ~couple

7RXMRXUV GDQV OM EGWQE KHWp G X LHEW XM H W QGEIHD BV B
GH PHVXUH OD EDQGH HQ IUpTXHQFHH QWH Y P t®PIHQMQ & X
QLYHDX GH EUXLW j G%P

/I NYDPSOLILFDWHXU GH JDLQ G% | ANV IO ER @ H @GGID B
FDOLEUDWLRQ FI )LJXUH

J)LIXUH %WDQFR@HSRXOLEMDWHV XUHV RII ERG)\ |

3DUDOOQOHPHQW j OD GHVFULSWLR@Q\WGNXWBOXLIXUH
OHV GHX[ SUHPLHUV VFpQDULRV R+ O:DHWWH PR VEEHH UpE6H
GLIIpUHQWHY KDXWHXUWNP KDXPBHMWXYV GX PERHIQ@BWPpULD X

5RKDFHOO | * FI VHKFWLOR@p S RRBWIRHRIA DWW OH FRUSV
D E
)LIXUH $OWHQQHV F-RIUQHWOE :S R LEhQ H WP PEX F K H

h PP



&KDSLWUH OHVXUH %$1 G\QDPLTXH HQWRGHG6p2® GaIRp®AL

/HV VFpQDULRV GH PHVXUH | *+] VRQW +] G BRIVILIE H V

VPpULH GH PHVXUH D pWp HIIHFWXpH StHFEK®DOWL. OHORQW FEQR Q
UpVXOWDWYVY SUpVHQWpV FL DSUQV

SpVXOWDWY GH PHVXUH

&RPPH j *+] QRXV UHOHYRQV GDQV \ORRVIDEQHD G N XQ
SXLVVDQFH UHoXH SRXMWFISRKXH FKBFQRDUELUG WD VBIHRXQ VS OL Qf
OYDQWHQQH GIpPLVVLRQ

7TDEOHDX O9DOHXU PR\HQQH GH ORGBWRVYVERGHjUH®XH S
3,5( G%P
6FpQDULR 3XLVVDQFH3UHVVIDA&FH UHoXH =+
SRODULVDWLRIQSRODVULMNDOWHRQ KRUL]F
>SCP@ >G%P@
6FPQDULR K PP VXU OH
SRLIQHW
6FPQDULR K PP VXU OH
SRLIQHW
6FpPQDULR DQWHQQH DWWDFKpH) j
XQ WpOpSKRIQH
6FpPQDULR DQWHQQH DWWDFKpH |j
XQ WpOpSKRQH G6DQV OD SRFKH

3RXU WRXWHV OHE YLR@LpJKW DOV B UWHAXF M HP R LMMQXQHH D
GH G%P /D SXLVVDQFH UHOXH HVWVDLEDWMXjJUHCOHBBQ W [ES
j FHOOH j *+] PrPH DYHF XQH 3,5( SGKVHYOH REN HBN )X HG B XC
GHV PHVXUHV TXDQW j OD QDWXUH GH OD SRODULVDWLRQ

'DQV OD VHFWLRQ VXLYDQWH XQH F\W P S®H PHWRKQ HF § R L*
HW  *+] SHUPHW GH PLHX[ GLVFXW KDWY XWHUBQWpDNQ¥H
VWDWLVWLTXHPHQW s DAL \OMWYL ERRQVLVRIGR E50PLAVYIDWY E¥H UG e X H
PWDEOLHV SSFRYG IOMRMHQMDLVRQV 2Q ERG\

SpVXOWDWY HW GLVFXVVLRQV

/JHV PHVXUHV RQW pWp SUHPLQUHPHQWJQRUPDOLF®HRV !
DX[ GHX[ IUpTXHQFHV  *+] HW *+] 2OVRWRQBYXWLRD FREK
&') GH OD SXLVVDQFH UHOXH VXU ODDRIXRPPH BRWH FER



OHVXUH G\QDPLTXH GH FDQDO RIlI ERG\

rWUH REVHUYp TXH OD+SVRE D UNWGERNOE HD B/OWO\Q KPW LR Q TXTj
OfRUGUH GH | SHQGBHQIDXYD &HRP PXQHFIWIGRQVjLQYDUL]
FKDQJHPHQW GH OD SRODULVDWLR@® GH [0 B+« W HIQR®IXYP H\R |
OTRQ SHXW YRLU VXU OD )LJXUH GH OH FE\W 8 QHIHH @ XWU GO
LQIOXHQFH GDYDQWDJH OD SXLVVDQFH jUHOH jLQELLPILQD
SUREDEOHPHQW OfDQWHQQH (Q HIQNWWO T®TDVEN & QR Hs IS\ SRV
j *+] UpGXLW O WD\QRIOHQQHR @ XGH HJ DQ G W XMKXRWIVLKXBRQF O
GHV UpVXOWDWYV | *+]
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JLIXUH 'LVW U LEXMHL B B oG H SRIWVAIOLVYHRIR XX XQH
3,5( G QWHQQH VXU ORPIRWIPRE DWWDFKpH GHUULC

WpOpSKRQHW PREWMDAKpH GHUULqUH XQ WpOpSKRQH PRELC



&KDSLWUH OHVXUH %$1 G\QDPLTXH HQWKRGHG6p2® GaIRp®AL

&HV PrPHV UpVXOWDWYVY GH &') VRQW IPOW QMW HQRL@ W OG VA
GH SXLVVDQFH GH 3,5( HQ DFFRUG D YH Fl UpH X HQREBIP H3R YW
WHFKQRORJLH 8:% POWpPH 53DHIVW OIG%PHOA pTXLG®E VL R
FRQVLGQUH XQH EDQGH GH 0+] FRPRK GplILQL G QY OH
*+] OHV QRUPHV VXU OD 3,5( VR@W B8DLYWQHNH B (VEID R Q
HVW DFFHSWDEOH SIMADWRXW ©®D @ERRMEHOHWW &H WRBPP XC
OHV VHQVLELOLWPMSGHXHVY pFNKIS VR \B WY RMR-PPXEM. ADWHL R
,PSXOVLRQ 5DGLR ,5 VRQW FRQVLGBWHXU DXV GDQ& OH
HVW SULV FRPPH UplpUHQFH &H HRFABWXOADWRR®G VLR C
XQH WUQV IDLEOH FRQVRPPDWLRQ GHQS&H XDQGHEGW GH:
/D VHQVLELOLWW B QHWW G K pFHSGY%P(SBMNXNUX@®LADXJUH 7(
FRGp GHIRXV QRXV UplIpURQV DX[ UpFHSWBXDVVE®FHRQWED G
8:% *+] /D VHBVWEGBLWpPG%P SRXUOEQ/GBRGWODHNLRQ !
© ,PSXOVLRQ 5DGLR @ HW GH G%HP BREXODW LRE LAVZ. GH
WDEOHD X VIQWKPWQWH RMYpER FQpEIMNV VXV

7DEOHDX &DUDFWPpPULVWLTXHV @BY¥HsHWp B HQ\S R XU PHHS E
OLDLVRQ
5pIlpUHQFH > @ > @ > @
%DQGH GH IUpTIXHQFH+] +  *+] + 4]
'PELW NESV OE V OE V
3,5( G%P GwP G%wP
6HQVLELOLWpP [7(% G%P GWP G%P

(Q FRQVLGpPUDQW OHV 3,5( VWDQGDUGG VY WW L BXOW )LIRIX
SUREDELOLWpP HQ &') GH OD SXLVVEQBHWpPHTIXH G0 HIVL \ VD
VRLW LQIPpULHXUH WX MEWXEOVVR G LANXEOHL YQH\Q &HUVKLHEF Q W
VHQVLELOLWpP GHV UpFHSWHXUV VAaw\py WXW @V UPXAXHD W D W

UpFDSLWXOH SRKQDAKIRA/X Q pGEH Y WO M QG UWREMELROQ Wp G L ¢
GH OLDLVRQ SUREDBERFEHMPHDXH 6 DSK H Q VILELLKX WD GX UpF
































































































