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Résumé de la thése

Résumeé

Intégration de dispositifs passifs 3D compacts et performants.
$SSOLFDWLRO | OD UpDOLVDWUR@GhGBGMXeXH PDWULFH G

La complexité des systemes RF intégrésrles applications sans fil grand pubNefDFFUR LW
etH[LJH GH UHYLVLWHU OYLQWpJUDWLRQ GHV FLUFXLWYV SD\
offrant plus de compacité et de perforrmardavent étre recherchées, avec un co(t de
fabrication qui doit rester faible. Parmi celgs une filiere technologique 3D de type
« Integrated Passive DeviceqIPD) est développée au LAASNRSet parla société3DiS
Technologies depuis plusieurs anné&sres avoir démontré les capacités de la technologie
SRXU OfLQWpJUDWLRQ GH VROpQRWGHY H[WUrPHPHQW FRP:

FH PDQXVFULW DMRXWH OTLQWpIJUDWLRQ GHV FRQGHQVDW
fabrication ddfonctions passives RF complexes.

/IH PDQXVFULW VIDUWLFXOH HQ WURLV FKDSLWUHV 8QH S
technologiques existants pour la fabrication de systemes RF et met en év@I§ic® SRUWDQF |
de disposede composants passitempacts eperformantgour pouvoir intégrer les circuits
MMIC 'DQV FH FRQWH[WH QRXV SUpVHQWRQV OHV DYDQWDJI
3D bas codt telle que celle proposée. Dans une deuxiéme partie, nous présentons le
développement deoadensateursMétatisolantMétal (MIM). Les caractérisations montrent
gue les ondensateurprésentent des performances équivalentes a celles recensées dans la
littérature avec de tres bons coefficients de qualités. Nous appliquons ensuite la technologie 3D
compléte a la réalisation de deux transformateurs adapté@spédance 5 en utilisant des
condensateurd_e procédé technologigquie fabrication des deux circuigst décrit. Dans la
EDQGH G{DGDSWDWLRQ caitiérisefiidhett déyertds et trahstpsgionl W
équivalentes aux pertes théoriqgues minimales estimées a partir du gain disp@xiloheim
des transformateurs. Ces résultats confirment les bonnes performancasigesateurs MIM
développés qui introduisent des pertes minimes @sicircuits fabriqués. Aucun probleme de
IDEULFDWLRQ QYHVW UHOHYp SRXU OHV WUDQVIRUPDWHXU
WHFKQRORJLTXH FRPSO HWehdagwstddg do@WidgesUDWLRQ GH F

Sur la base de ces résultats, le derfief DSLWUH HVW FRQVDFUp DX GpYHOR
de Butler 4x4 destinée a piloter un faisceau de quatre éléments rayonnants en visant la 5G
comme contexte applicatiDes pertes etransmissioniférieures &3,5dB et un écart sur les
déphasages emies de 16° sont relevés pour une laogade passante de-29 GHz. Ces
résultatsle PHVXUH VRQW j OfpWDW GH OfDUW HW VXUSDVVHQW
niveau dda surface occupée de seulement @y8é. Ces résultats démontrentdetentiel de
OD WHFKQRORJLH '"jUpDOLVHU XQ FRPSURPLYV LQQRYDQW t

Mots clés: Technologie 3D, Integrated Passive Device IPmnd&nsateurdMiM,
Transformateurs, CoupleuBsdB 90°, Matrice de Butler, BeamformingG, Epluchage de
mesures (DeEHPEHGGLQJ & DUDRUWmELVDWLRQ GTXQ



Abstract

Abstract

3-D integration of compactand high-performance passive devices.
Application to the development of a 4x4 Butler matrix operating inka band

The complexity olembeddedrF systems in consumer wireless applicatignsicreasing,
andrequires tamprovethe integration of RF and microwave passive circuits. New solutions
that offer more compactness and performanee tabe developed, wlg maintaining a low
manufacturing cost. Among Integrated Passive Devices (IPD) technologi&s tecBnology
has been developedtae LAAS-CNRSand by 3DiS Technologies for several years. Results
demonstrate that the manufactured solenoids exhibitdugipactness and higrerformance.

This PhDthesisaims to develop the integration process of capacitors in order to evolve the
technology towards the fabrication of complex passive RF functions.

The manuscript is divided into three chapters. The ¢instpter reviews the technological
processes that enable the manufacture of RF systems and highlights the challenges for
integrating highperformance passive components. It also presents the advantages-obatlow
3-D integration solution such as the opmposed. In the second chapter, we present the
development of MetdinsulatorMetal (MIM) capacitors. The characterization result show that
capacitors present performances equivalent to those identified in the literature with high quality
factors. We thenmmanufacture two transformers matched to ¥B@sing capacitors. The
technological process is described. The manufactured and measured circuits show that
transmission losses are close to those obtained at the maximum available gain of the
transformers. Thesresults confirm the good performance of the developed capacitors since
they introduce minimal losses for the manufactured circuitstebnologicalproblems are
encountered during thmanufacturingof the two transformersyhich validates the complete
technological process for the integration of capacitors and solenoid.

Based on these results, we present in the last chapter the development of a 4x4 Butler matrix
dedicated tobG beamforming applications. la large bandwidth ranging from ZZHz to
29 GHz, insertion losses fothe four outpus of the matrix arainder 3.5B and the phase
differencebetween the outpuiare reached with a deviation of less th&\. The measured
results are at the state of the art and overcome those of the existing IP@solatparticular
for the occupiederathatdoesnot exceed 0.84 minThese performances allow us to conclude
on the potential of-®-IPD technology to achieve an excellent compromise between integration
density and performance.

Keywords: 3-D technology, Integrated Passive Devices IPD, MIM Capacitors,
Transformers, 3dB quadrature couplers, Butler Matrix, Beamforming, 5G Applications,
De-embedding, Characterization of a Multiport device
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 QWURGXFWLRQ JpQpUDOH

et ' Yotex" f7 1

'"HSXLV OfpPHUJHQFH GHV PDUFKpV GH PDVVH YGOMYW GH
OHV DQQPHWROXPH pFHK BEIPHMEVYDLVRQV K\SHUIUPpTXHQFHYV
/H WUgQV JURV YROXPH GH GROWQ CHORDWEMD 8 R R YE&HU IP R E L (
GPpYHORSSHPHQW UDSLGH G\ WS YQHVA & HYQB/HE GNHIMY j R W \
HWRQGXLW R®WDWXUDWLRQ GX VSHFWUH UDGLR4UpPENHQFH
FRQVWDW SRXVVH PDLQWHQDQW WRXWH OTLQGXVWULH GH!
PLOOLPPWULTXHV 2Q FLWHUD OfH[HPSI*WRBKUOPKWHKHYGRQ\
SUHBHY DQQpHV GHYUDLW HQVXLWH p¥ROMHUDYHUYY OHV EDH
&LWRQV pJDOHPHQW OH FDV GX :,), SRXU OHT*H O/ RBGW IUp
HQYLVDJpHYV GHSXLV SOXVLHXUV DQQpHV

&HWWH PRQWpPH HQ IUpTRNQEBHDMWN W RKRIXIY ISKRH D&Y IR Q
FRQFHUQH OD SURSDJDWLRQ GX VLDJYDHRO OMXLX VBN DB IR
IUpTXHQFH VRXV O\H HOTHKWRLEXMYOWW GH OJR[\JgQH SUpV
3RXU SDOOLHU FHWDDVIRQEWLROHPBQWO XV VLPSOH FRQVLV
GIpPLVAWRROQRQ VH KHXUWH WUQV UDSLGHPHQW DX[ OLPLW}F
DYHF OHV WHFKQRORJLHV DFWXHOOHV HRW GHWHQHY V Y\DWX 9\
GIpFLRQPFHSWLRQ FDSDEOHV GH IRFDOLVHU OHV IDLVFHDX
DX[ IUpTXHQFHV SOXV EDVVHV &HWWH QRGN HO® B HRQWRID
5) SRXU IRUPHU OHV IDLVFHDX[ HW SRXU JpMHW DWNFQ®RK
QRXYHOOHV SUREOpPPDWLTXHV GH FREW GH FRQVRPPDWLR

&HOD PgqQH j OD VHFRQGH UDLVRQ FHOOH GH OD GLVSRQL
i FHV QRXYHOOHY FRQWUDLQWHY 'H QRPEUKKVHWPIMEMOXWLF
QH SDUYLHQQH QW SONVUHWQRRVHMHY FULWqUHV GH SHUIRUPD

'X | D IHWOW L O IPIDWERIEGF L U F XS R X UDERSLO Y B H [ WUHHRQEERHNL R Q V
POHFWURQLBXHVX[G B 8 %/QIMD MULLRDGWY W UWIEQ \DLpM KU | R U W V

WHFKQR QR SRUMMNIVQW | DPpOLRUHU OHXUV SHUIRUPDQFHYV
&NHIIRUMW\PDQQWXN WBUWLFXOLHU SDU XQH ARXURHKHID PL
LQGXVWULHOV QH FHM\QHAMW GH DQ QRO UE BHBHEWHM XUV G L\
DXMRXUGYTKXL GH GLIIpUHQWHYV ILOLqQUHV W HFHKQIRWRILIW M\
TXEHXYHQW rWUH VPOHFWLRQQpPHY HQ IRQFWHWRY BEWVRRED UL
5) 'H SOXNV IRUWYV JD LSRX G LO/H\R @/IHAIIPHENVE B QDXUHIUAVO HV O
GH JSHUPHWWDQW D LIGH. Q@GIRQNP pr{I@VEEMIYFOE ¥ KWHH RK QRO R J L
GILQWpPJUDWLRQ GHV FRPSRVDI®VEDED WRSR RDRQBHHXN LpHY R G



 QWURGXFWLRQ JpQpUDOH

OLJQHV GLVWULEXpHV HW OHV WRSRORJLHV H[LVWDQWHV
ORFDOLVpPY UHVWHQW OLPLWpPHV | GBVHIQQ Wp\J X OW HRTWH SIH
SDVVLIV SUpVHQWHQW GHV QIDFHD/X R BFHX S pIW HQ KW WEHDL W
FULW QU F\D U FOTHA \D S S OTLLFOWELRPDWER Q G L V WIIWWALHV GHY T PR P
GIXQH WHFKQRORJQ V&I GUP W G IP\SHL YSH HPH\WHWH/ UH OKF
FRQWUDGIPPBHRHY SHUIRUPDQFHV 5) QRWDPPHQW j WUDYH
HQ ' GH FRPSRWDLQW V

/D WHFKQRORGINHB®RSSpH&D X6GFHIBX LV HW SDU OD VRF
7HFKQRORJLHV H[SORLWH ODDWWHNM@BH &OQPH®WVIGR QI RSIRW
FLUFXLWV SDVVLIV VDQV FRPSURPHWWUH OHV SHUIRUPDQF
IDLEOH FREW HW IDLEOH WHPSpUDWXUH HW SHUPHW GYLQ
VRO pQRWEMWHFMHL IWEB YDLO GH WKqVH HVW GHGB RKHW WIHY L
WHFK@®ROBRXU SRRPERLTXHU GHV FLUFXLWV SDVVLIV SOXV
FROQGHQVPWHGEUVMQGXFWDQFMR G RWH GWPSBAYGHIH DX[ FRQW
FRQFHUQD®W DSIFSOXRMDMWLRQV VDQV ILO PLOOLPpWULTXHYV

/IH SUHPLHU FKDSLWUH GH FHWWH WKgVH GpEXWH SDU XQ
VDQWHQLEDRBIGCHO/LPpWULTXHYVY HW GH OfLPSRUWDOQE®ROGH GL
SHVAWAH FRPSDFWRISRRG IBHRKVHU FHVY DSSOLFDWLRQV 1RXV
TXL H[LVWHQW SRXU LQWpJUHU GHV FLUFXRMW XML VO HHK
OLPLWHV 1RXV LQWURGXLVRQV HQVXLWH &1 oVIHRRPKMQ ROR J L
SR\ RWQMQMRQV SDUPL OHV VROXWLRQV H[LVWDQWHY HQ FRPSD
FRPSRVDQWY LQGXFWLIV IDEULTXpV SDU UDSSRUW j FHOO!
FDUDFWpPULVWLTXHV GHV SURFpGpV GYLQWpJUDBOMIPRI@ W5 H
FRPSDUDPRIXV PHWWRQY @XHQWMH OH WUqgqV ERQ FRPSURPLV DW
SHUIRUPDXHAMMO¥RPSRVDQWY LQGXFWLIV HW OHV GHJUpV GH
;3" " SURSRVpH TXL RQW HQFRXUDJp QWRXUVXLYUH VRQ Gp

'DQV OH GHX[LgPH FKDSLWUH QRXV DERGBQDW DU
OpWD/ROPGMIO 0,0 HQ YXH GH OHV DVVRFLHU DX[ VROpQR\
SDVVLIV ,0 IDXW DORUV TXH OH S UHRAP B 06 YU BFVE /U DEWL RTX
TXAHGY OLJQHWDYRLU XQ FREW GH IDEULFDWLRQ UpGXLW
IDEULPDWOL@&DWJ IDLEOH WHPSpUDWXUH 1RRKEQABBYVDMWKHRQ
GH WHVW DLQVL TXH GBG[D\S WP § WRY R/ISE RGEREFVD V 0 WKW U V
YPULILRQV DLQVL j WUDYHUV OD IDEULFDW IORX \G D W WW IGIHR
GH ERQQHV SHWEIRU PHYFSVRFpGpV B QIGHWQ MDWDBMRD IGIHMWH ¥
VRQW FRPSDWLEOHYV

I1RXV XWLOLVEBDVWHEeEXRRWRILH SRXU SURSRVHU XQ FLU
I[UpTXHQFHYV PLOOLPpWULTXHV (Q OTRFFXUUHQFH OD IRFD



 QWURGXFWLRQ JpQpUDOH

HVW SRVVLEOH SDU OfLQWPpPJUDWLRQ GIXQ QMVHD % DA SCHM
VLIQDX[ 5) GRQW OD YDULDWLRQ HQ SKDVH SHUPRQWAIDH. |
G®D SKDVH GHYVXWLIWDK[UpDOLVp j OTDLGH GIXQ FLUFXLW
WHO TXH OD PDWULFH GH QX \WIOWHRX LAV A XW ¥ FSURVF ) RVR\B/MY IR |
GpPRQVWHDWWHRIWLgPH FKDSLWUH HVW GRQF FRQVDFUp j ¢
FDUDFWpPULVDWLRQ GIXQH PDWULFH GH %XW®HE] HW5 HV WL
SLORWHU TXDMURQEDIPMY WM XV GpWDLOORQV OD FRQFHSYV
PDWULFH HW OHXU GLVSRVLWLRQ SRXU FRQVWUXLUH OH
FDUDFWpULVDWLRQ GX FLUFXLW TXL SHUPHW GYDFFpGHU j
SDUWLU GH SOXVLHXUV PHVXU KX DSTFYW LGIHD @MWV X UTH\S OVAK [
GpWDIRX¥pWHUPLQRQV HQ SUpVHQWD QW 9%XW OFHWU | RILDPEDUQ ATEK
1RXV OHV FRP S RERHEREH Q QWD O p ¥ B @BBIQO/LWWpUDWXUH DI
OHV DYDQW DS BWIR 6 X RIUDAVIEUDEWY IYRI@ R'S S p H



 QWURGXFWLRQ JpQpUDOH



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

S «—"% o—t%"foc's The .. <", —

/TDPpOLRUDWLRQ GH OD TXDOLWp GYH[SpPULHQFH FRQGXL'
VHLQ GH QRPEUHX[ DSSDUHLOV XWEOD P& ROQEH X R WIRGLW E L
VXU BRPPXQLFDWLRA®D/DQRR QIEXIAW Q WORMUIVRIQOMPHS G X YR O X
GRQQpHV WUDQVPLVHV FHWXLGBUOBKYNPFWARPNY GX PDUTF
W p O PKROR. F DWIHRWR XUQHU YHUV OHV EDQGHYV PLOOLPpWULT)
GIDSSOLFDWLRQV VDQV ILO

3RXU H[SORLWHU F QW \E DSHGW U D GW W FFHK@W G LG RI MY HLGWR NP DI
LOQWpDXpMMLQ GHV WHUPLQDX[ 5) TXL VRQW VRXYHQW GH |
PDQLDEOHV $ILQ GH FRQWLQXHU j DVVXUHU XQ IRQFWLR
OYDSSDUHYBA BRQVH OHV FKDLQHV GH WUDLWHPHQWY GHV
lUp T X HRIABIYSOR\pHV HQ GHVBRXAM ®HY FRQFHSWHXUV GRL’
VROXWLRQV GILQWpPJUDWLRQ GH SOXV HQ SOXV FFORBOHI[H)
DLOOHXUV OD SOXSDUW GHV DSSOLFDWLRQV YLVpHV GDQ!
JUDQG SXEOLF OD IDEULFDWLRQ GHV V\VWgPHV 5) GRLW VI

$ILQ GH WUDLWHU FRUUHFWHPHQW HW UDSUGHY HDQ \D 9D
FKDLQH GIPpPENSWRAQ GRLYHQW SUpVHQWHUIaBRSHRILRUP I
LQWpJUHU GHV FLUFXLWV SDVVLIV HW GHVY LQWHUFRQQHI[LF
'H QRPEUHXVHV VROXWGR QWS SHAFKIDRIO®R JADKHYBH VRQWH V
DFWXHOOHPHQW GpYH®R SBPpHRQ SR KU j IF HOEFHI@RR QRILH 3"
GPpYHORSSpH &N X6H¥M6SDU OD VRFLpWp 'L6 7THFKQRORJLHV
SURSRVpPHV HW SHEPNWCEBESWE RFESRY UL QGXFBLPINQVLRQQHO
WUDYDX[ GH WKgVH SUpVHQWpV LFL RQW SRUWp VXU OD S|
FHWWH ILOIDJUE &GBH SRXYRLU LQWpJUHU GHV IRQFWLRQV SI
LQQRYDQW HQW U HR®HHW LSMJ GRIUL BRI D W L

'DQV OD SUHPLqUH SDUWLH GH FH FKDSLWUH QRXV GpWD
DFWXHO HW j YHQLU 1RXV PRQWURQV TXH OD PRQWpH
VIDFFRPSDJQH GTXQH FRPSOH[LILFDWLRRY) GXVPRRROW]
PPLVMLFRFQMSWLRELV,ORMHUNGH FRPSRVDQWYV SDWVV §VW BME GHL
SHVSRIXU DVVXUHU OH WUDLWHPHQW FRQYHQDEOWHKSH OfL
OfpWDJH YPEMBSUWR®Q GHV' VMW KIQHD BHXJLgPH SDUWLH QR



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

VROXWLRQV GQWWRIDDNWHEREHY H[LVWDQWHVIBEXNUTSRXYR
GHV FLUFXWWQWBD@WLBH UpSRQGENV] FMRXRIQ\WRDVQWHND Y
LOQFRQYpPQLMWQWNVO W LRIX GH F&R FRXY GVHW MIHFK@V HQ SUp
WHFKQRORJIML, HVW GpYHORSSpH GHSXLV &TL6IBHOW X$HIVU D@ p
VRFLpWp 'L6 7HRXYRORJIJAMRSDURQV DX[ VR GUWVRMUSGHV QW
OD ODWWBM WH pWDSH HVW LPSRUWDQWH FDU HOOH SHUPI
WHFKQRORJLH SURSRVpH HW MXVWLILH OfLQWpPUrwW GH FRQ
GH FHWWH WKqVH

t fe—1S8-1

tds 27'Z——<'e The 7' Zc. . f—ctes sfee "7
/H GW®RSSHPHQW GHV PR\HQV GH WpOpFRPPXQLBDWLRQ
IDYRULVp OHXU XWLOLVDWLRQ GDQV GH QRPEUHX[ GRPDL
TXDOLWp GTHB@EWRIMYPHH @HV LQGXVWULHOV j LQFOXUH G
QRPEUH FURLVVDQW G WU RQHMK]R®HDIFEEHDYPWXWWR UIGH OTLQW
HQWHN SHUVRQQHV HW OHX®PMHOWNSKRQK®HAVWQ®DU H[HPSOH
j XVDJH PXDQVLS\OHRXYH XQH JUDQGH GIVYBXV EWPPXH IVRHUNIL
VDQV ILO FRPPH OH SOVUWIDWHY@WD, BGRDIQEHV * %O XGBIWRRWK
JPRORFDOLVDWLRQ R 6 QERLEOE HPHQW VD QAH BR Q PUDHQW \1 )
VWDQGEPEBWLRQQHQW VRXYHQW VXU SERVLREEWLRDQGHVC
PYROXWER®V HWVWHVDFRPSWRXWOM OHV DOORFDWLRQV V¢
QRWDPPHQW 3DU,)HANMSGHS@R\p SRXU GHV IUpTXH@®IFHV DX

*+] 3RXU VRBUWMSKRQH JgUH OTHQVHPEOH GH FHV EDQGH
FRPPXQLFDWLRQ SRXU FKDTXH EDQGH H[SORLWR® 3DU O
©,QWHUQHW RIH7ED@BVV XU O TXWLOLKDWILRQ \S@E B ®WIVDH 8 H
OHV FRPPXQLFDWLRQV DX VHLQ GH UpVHDX[ FRPSOH[HV |
LQWHUFRRIQBRWYYN LO IDXW GRQF LPSODQWHU OHV V\VW(qP!
GH OTLQIRUPDWLRQ DX MNREIMHBVXQH PXOWLWXGH G

~WHUPH OHV FRPPXQLFDWLRQV VDQV ILO DVVRFLpPHV j W
IOX[ GH GRQQpPHY GH SOXVLHXUV G:]@L@HV GH VIDIWEUDW LS
EDQGHV DFWXHOOHY QM pSHXWUFHUPHWWUH GH @WQSSRUWEF
FRQVLGpPUDQWO MQ LAFRMHPH@LVFDWLRQV HQ WpOpSKRQLH PREL
GRQQpPHV DXJPH®WHXEHD @QpH

/D PRQWpH HQ IGRTFHQRHKHVMWFRQWRXUQDEOH SRXU SRX)\
GH EDQGHV VXIILVDQWHY SRXU OD W ULRUWPV \GHIERKMIBHIGG R Q C
LQWpUrW SRUWp DX[ EDQGHV PLOG@LP p@N@MT XHM RBRPSULVHV



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

SULQFLSDOHVY DSSOLFDWLRQV GRQW OH FRGO-RLOIRYRGMW H
SURFKDLQHV JpQpdpRRIPFPXD IFDWLRQV SDU VDWHOOLWHYV
HQFRUH OHV UpVHDX[ O/MKDW[O KBWDAS H REQERMN HFGIWWH JDPPH
IUpTXHQF HYVHG R MWBWWHX G pIEL &/ VIBXI[R RV /K S p WELH-EDUWAW R K P V

> ®@ @OYHF GHV ODWHQFHV S D RAKHL R MEFLERBLHAHSXQH VOHY G p E
DVVRFLPYWXOB WpOpBRRRQEMHLH¥EHW HQ QILPSRUWH TXHOOH
> ® @

&HSHQGDQW OD PRQWpPH HQ IUpTXHQFH VIDFFRPSDJQH G
DXGHOj GH] OLpH j OTKXPLGLWp HW 0 QW RIFNLGH @UD EH QW

JLIXUH $IIDLEOLVVHPHQW GDQV OfDWPRVSkKqWH GITXQH RQG

&H SKpQRPgqQH HVW SDUWLFXOLqUHPHQW @FS®YWDP X\ GD
SLF VLW* 3 @8 H[HPSOH OHV SHUWHY+HQWMRXDQVPER QGR g
HQYLURQQHPHQWDOHV FR QGRIQEMHV P R RIIX® FGHXOVG HO G ¥ pB-DVQ (
©* /7( 2@VLWXpH+]> @&HOD FRQGXLW j UpYLVHU OH IRQFWI
PPLVMLFRFHSWLRQ SRXU SREFRPHQSD TFOMH DI HELEBQWVHPHQ
VROXSRMRQALEOH TXH QGRRW DRR WV KERER QMLYXWHOLVHU SOXV|
POPpPHQWYV UD\RQQDQWYV SRXU IRUPHU GHV I19DVRHBIX [ I LA
SXLVVDQFH GDQV XQ DBHOFIRRPL@MUDGXLW ©

J)LQDOHPHQW OH GPpSORLHPHQW GH QRXYHO O®MVPED & GHY |
SODFH GH SUFIRWRRROHMWAHRQV PXOWLSRLQW GHYUDLHQW S|
VHUHIFBGPpTXDWLRQ DYHF OHVHNRUWRFKDQWHV $RYPHINWAIRL
VDQV ILO

~

AL F7 Tefe . de TS cote 7 Zhe L <"—c—s feec s

$ILQ GH SRXYRLUWHPHKYWUFRQYWQDEOH GHV VLJQDX[ pPL
00,& GHV FKDLQHV GH FRPPXIOMHFQWHBE QG BRLYHQWM X[ GH SHL



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

&HOD VH WUDGXLW SDU XQ IRUW JDLQ SRXU OHV FRPSRVDQ
SRXU OSIRVIPRPVYV SDVVLIV HW OHV OLJQHV GILQWHUFRQQH[
UHVWHU HUJRQRPLTXHV ,0V VRQW MNARXY HIPNHGM B MW LDAFH
WUDQVSRUWDEOHV ,0 IDXW DIDSSDW B QCGRIRLQVWIHYWDIIWMHIH B E
QRXYHDX[ VIVWgPHV DVVXUDQW OHV FRPPNEQLADOBXRQYY HQ |
GRLYHQW GRQF UpSRQGUH j XQH FRQ(\WUDYL Q@D IIDE@ ULLAEMSADLF
FLUFXLMWAM B RLPDQ EFVBI8W D QW GRBOQX STNHNO®HY DSSOLFDWLR
DX JUDQG SXEOLF

*UKFH DX[ QRPEUHX[ WUDYDX[ GTRSWLPL\QRXVRGLRSRFRQ
DXMRXUGYTKXL GH GLIIpUHQWHYV ILOLQUHY WHFKQRORJLTXH)
TXL SHXYWROWM FWURQQpPHY HQ IRQFWLRQ GHV FDUDFWpULVW
'H SOXV OHV IRUWYV JDLQV GHV WU D®QV¥YHR UYL S B Ui PHIWY \I M |
XQH SOXMQRAMPWpIJUDWLRQ

/TPYROXWLRQ GHV F@PBRW D QW \D S DMWIPEIUPTK@WULRQV GHYV
XWLOLVPHV SRXRY BRXPWM)Y FRIDWEDY WHA MEXPHQGHQW GH OD C
GYRQGH DVVRFLpH j OD &BIfERORWAEHY OHX WIDBFWY LRFFXBWHY LP
HQJHHBGIY SHUWHVT X)L pSpHDRCHL V H QUAF IOUNHOHINS P& B WEH W H Q X
GHV GLIILFXOWpV WHFKQR®RDXIVXHRQE T8 R MWy ILIDMPLIRIGIU GH'
GDQV XQ HVSDFMW RREEE M MY QWWHA SR X UFRBR U PEBVMN HW G F
ORFDRQWPSBHX pYROXp 8P UWEMAH QWX UWWXRQV3I®DODQDLU
FRQVpTOMEBOW RUPDGHMWEYFXHWVOSIXWWLGH Q V MR @W GOTH G\ iXJ
VRXYHQW Sp & VORN DTQXWHE WIVSHH \GRIL\@ VOp JUDWLRQ HQYLVDJp

/JHV FRPSRVDQWSYRXIUAGIBOW'S RIDMMD EOMWRQW j OD EDVH GH
FLUFXLWV SRXU DVVXUHU OHV IRQFWLRQV GYIDGDSGADWLRQ
VRQW DXV VLCQEFHRIBDYFWYRQ GH FLBRRBW \DIXWALYL VO Q V& FSLHY
GRQF VXVFLWHU XQH DWWHQWLRQ SDUWLFXOLqUH SRXU
SHUIRUPDQFH GHV FLUFXLWV HW JDUDQWLU XQ IRQFWLRQQ
VA\VW GRHV

&HWWH SUREOpPPDWLTXH VH UHQFR QWhAH BW LARLYY KEHIX/ GWHH O
5) /DLIXUHPRQWUH OJH[HPSOBIREMNLFFRSWORQ LQWpJUp
VPDUWSKRQH * /YH[SORLWDWLRQ GHV EDQGHV PLOOLPpWL
GHX[ PRGXOHV HQWRXUpV HQ EOHX HW HQ URXJH



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

JLIXUH SUFKLWHFWXAJ B ITXRQWDUVWSKRQH *

/D SDUWLH DQWHQQH VXELW GHV pYRDPUXIWURQYXLRSRHWEL
OTXWLOLVDWLRQ GTXQH DQWHQQH XQLTXH HVW DEDQGRQ
POPpPHQWY UD\RQQDQWYV SRXU3RUP BV \XXQ HL @ FHH® XS & L Q MM
X@LVSRV LWL SODNVHIMAHXWY GH GLVWULEXHU OH VLJQDO pPLV
GHV VPDUWSKRQHV HQ FRQWU{OOQWS®RY GREODWKGHVHS

WUDQVPLVVLRQ OHV FRPSRVDBRWREKEIMARIO \p TOW. IOQNEXIFEIA HAR D
HWQH WUQqV IDLEOH GLQYWHHVQARY GIQIFKBEQM HY YIRWUWUIpHW &X

UpSDUBRMWBNMWUH LYROWPHWLWHU OD VEGEIDERG DWRRMY GHV
FRPSRVDQWY SDVVLIV XWLOLV p@\GOBHW\G HOH F LO EXQ MAV GSTIIDGE
GHVY DQWHBOBEWLG®DFpV FEKDPTEWBpPHQW UD\RQ@XY¥YWL GRL
VIDFFRP 6 BD QESHNUMWFH QL YIHVESFOMBXWHF K Q RIOBRB HBVMW R Y'WJ UH U
GHV FRQQHFWLTXHV G UDQED H\W JORHQ/ISGHERGWP HEHWDLVDLLRPQ V |
SHUMQMHWUDQVPLVVLRQ HW D P pRRIFRSDH MW pQGE XL E D WE YOHPM IOV

/H PRGEIORIOWG HOQWRXUp HQ URXJUHHWXDVOYXUDQW OH ILO
VLIQDX[ UHoXV pPLV HW OHXU DR®B LXMW G\WQRQX B VSN BRI
OHV FKDLQHV GH WUDLWHPHQWV UKO/D RVt BREREDDEVESQ G HV P
GRLW rWUH FDSDEOH GH WUDLWH UPLQ HXDIRBEH/HGEHI VL TR B
> & @D SUR[LPALNED GEHY QpFHVVLWH GH PXOWB&®UHOHYHV
GLVFUpWLVHU SUpPFLVPPHQW HWE P QGRILIQWW HOH B YSHHFU WX I BADU
V p O H FWRLQ/W WSKRR(W/ UB UD QW LU XQH JUDQG 8 B U HWWp SAHSIHIRW B [
GHV ILOWUHV MRXHQW DXVVL XQ U{OH LPSRUWDQW SRXU FI
GHV DPSOLILFDWH X6\G XWRDEXIRM@ERUKDXONVH 18 p@ XHQFH

1RXV YR\RQV GRQF TXH OH |R®@ FWMLRLDER DS MQ W QG H VOV FR D
SDU OfJXWLOLVDWLRQ GH FLUFXLW3D S DD/A\VAEW XX BXIUWRURQ
SURIMVLYHPHQW BBW RRE BLEEDHDYQWHL BR P S D WH EGEHWWH Q W V



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

VWDQGDUGV GH FFOPPRIDWFWWQR QWX WRQF WHRQVVHRFLp
OTH[SORLWDWLRQ GHV $3DQ GHHV CPLLRQ. G\LHPY) EDIY © BRFHRWP FE IUGHIPX[Q W
O IBBROWUH HQ PHVXUH GH SURSRVHHQFRW K REXOARRIDY G 1L
HQFRUH OHV FRPSRVDQWYV SDVVLIV VRQW ODUJHPHQW FRC
VXUIDFHV GHV FLUFXLWV 00,&

3RXU IQDLQ@WpIJUDWLRQ GHV LQWHERRY QH MM QWFEHGIEHW O
GRDWVWXVFLWHU XQH DWWHQWLRQ LPSRUWDQWH HQ UDL
WUDQV PINHA RQ | &HT 3 KRG RPYRXOH YN SXWE X @W @r X L
PHWWHQW HQ pYLG HDRH DIHAV ISRHQ Vi B YD VO i QWH IQ OWD WY R
PLFURVRXGB@MD DBI[HPSOH OHV SHUWHVY HQ WUDQVPLVVLR
GLVSRVpV HIQ[BDGMHEMB OH] > @DQV @H VRQXWLHXUV GL]DLQ
ILOV PLFURMRYXBQOW LQWpJUpGHFHSHAXMWBERKWMWWUDQVPLVVL

G% j SDUWKJ ,ON PRQWUHQW DORUV TXJILQWPpJUHU GHV |
UpGXLWHY BHWPHW GH)DILFDWLYHPHQW FHV SHUWHV /HV IL
GHV SRQWV>] BLUXMBEYV RX GHV ELOOHV PLEUWRXBMNGpHV GD
/JHV SHUWHV HQ WUDQVPLVVLRQ SRXU OHV GHX[ WGSHV GTL
M XV T X"H]

D E F

YLIXUH D,QWHUFRQQHRIRRUIM ¥R X@ ED USSR W>] W SPELOOHV
PLFURVRX@pHV

(Q FRQFOXVLRQ GLVSRVHU GH FLUFXLWVZSHVWWYW HW
LOQFRQWRXUQDEOH SRXU SRXYRLU DGUHVVHU OHV IXWXUH
FRQWUDLQWHY GH SHUIRUP BWGH \Q RE@IE UFHRP\EHD\WF MR IO KW LER K W |
VRQW SURSRVpHV DILQ GH IDEULT X HGH GM Y DFIMBFRRLNGCRD@ VWV V
FHVY FULWqUHV 1RXV SUpVHQWRQV GDQV OD SDUWLH VXLYD
SDVVLIV HW GILQWHUFRQQH[LRQV H[LVWDQWHY SRXU SRX)



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV
u .—i%o”f—(‘. -l-:t ...(”..._<_. 7f..(’\. 1:t”’\l”.f._.

UBS [ iZtde ""co f—% 'Steteete tF "t'—Fe tfee Zte ZcY%oo:

,O H[LVWH GLIIpUHQWY SKpQRPQqQHV GH SHUWHV SRXU Ol
OLPLWDWLRQV GHV SHUIRUPDQFHV GHV FLUFXDWV SHUVWH\
UpVLVWLWHFpGVD@O DWDWLRQV OHV SHUWHY GLpOHFWULTXF
OHV SHUWHV SDU UD\RQQHPHQW RX HQFRUH OHV SHUWHV ¢
FHWWH SDUWLH OHV GLIIpUHQWYV SKpQ R RFOHV DN ¥ FLLHW HD/
VRQW SOXV RX PRLQV pOHYpHV HQ IRQFWLRQ GH OD WHF
XWLOLVpHV 1RXV QYDERUGRQV SDV OHV SHUWHV SDU UD)
GDYDQWDJH GH OD WRSRORJLHVGHW GH @HX UGHO R HXQHP B
PDVWHDVVXUHU TXH FHV GHUQLQUHYV UHVML\WMBW \DRQ PR Q AHG W
IRLV OD WHFKQRORJLH FKRLVLH

UASAS T "—fe Tfee ZFe ot —fZZcof—c'os

VAWAWEN co—<"<—% T— ox—f7

7TRXW FRQGXFWHXU PpWDOOYIWIH BRM\WHy G X LXKGWRRIQLGXH- &
SDU HIITHW -RXOH &HV SHUWMHY WR/QBDRNWRIKF RVRILFQNQ VO B LY 1 i Ve
HW DX[ GLPHQVLRQV GX FRPSRVDQW (OOBY¥ SHXYHQW VH W

4y, P, L é= L é—C :

(I
R«CHVW OD ORQJXHXA G X HKRWREXG B/HXXWV B XOD UHW X U
yawawadxi—- T+ '+f—

JRUVTXTXQ FRQGXFWHXU HVW SDURROU K KDIPLS @ FRP DXV
HVW IJPRWMERX FRQGXKWHRXW GH OD FRQGXFWLYLWp ILQLH GX
PDIJQpWLBXUHpWHMIWHQWPULHXU GX FRQGXFWHXU HW LQGXL
JRXFDXOW ,0 HQ UpVXOWH XQH PRGLILFDWLRQ GH OD UpSD
X FRQGXFWHXU (Q HIIHW OHV FRXUDQWY GH )RXFDXOW Y
FRXUDQW SULQFLSDO DX FHQWUH GX FRQGXFWHXU HW GLC

UpVXOWDQW YRLW VRQ DPSOLWXGH GLPGRREFHPDX RHY QWJLHJ |
j OD SpULSKpULH GH FH GHUQLHU FRPPH ALUXWBK pYLGHQFH



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

JLIXUH '"HQVLWp GH FRXUD @GW VDD (RYXPF GHRMGR G B XG¥V H X U

&HWWH UpSDUWLWLRQ GX FRXUDQW SHpPBIM/ GHIX 8 pGIHQEH I
[ TXL TXDQWLILH OD SURIRQGHXU GX FRQGXFWHXGDRW SD
ODTXHOOH OD PDMRULWH 6B FROBDXQW HWWW IR QIE HQSADWp

m.

L L~

RIHVW OD UpRpWWOYERQNEW GXFDMDMX® IP SR XU O HHRYL YOUH

IUpTXHQFH GX VIQEMHUPPDELOLWp PDEQPWLPTXHW®Y YLGH
SHUPpPDELOLWpP PDJQ pPWLDIERXWHOB VWFIXYN WX PIpSDLVVHXU G
QRXYHOOH VHFWLRQ GX FRQGXFWHXQF HF B\ D RERLERKGWW DO X L
YDOHXU DXJPHQWH DDHFDOB XU pG M HERHESHI WU pW UMW EGLH |
5s¢ .15& DYHF . XQ FRHDM FIRHIGKFOLHXU TXL GpSHQG GH OD

YDULDWBRQ HQ

I+

yawawayf— tF " Scec—

JTHITHB/URHLPLWp UpVXOWH GH OJLQWHUDFWLRQ HQWUH S
FKDFXQ SDU XQ FRXUDQW 3RXU FKDTXH FRQGXFWHXU O
FRQGXFWHXUV YRLVLQV VIDMRXWHQW RX VH UHWRMD¥WHHQV
,O HQ UpVXOWHUD XQH DXJPHQWDWLRQ RX XQHseGLPLQX)
UHVSHEWLYHPHQW



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

UASAt T7—Fe T foee ZF o— o—"f—

YAWAXAW —Fe "f7 <ot— . —c's ofY%oet—c"—1

/IH FKDPS PDJQpWLTXH FUpp SDU OD FLUFXODWLRQ GYXQ
LQGADWUpPDWLRQ GTXQ FRXUDGW ISKI[P OHR BBPIH HOHW VIXAEQ XWUN
GIXQ HQURXOHPHQW LQGXFRWUIHVXU OH VFKpPD GH OD

JLIXUH5HSUpVHQWDWLRQ GHV SHUWEBY @LpOHFWULTXHV

&H FRXUDQW GIR PEBRAVMHXPRIQGXIEVBEN XU HW JpQqUH XQ FKI
VIRSSRVDQW DX FKDPS SULQFLSDO /D FRQVpTXHQFH HVW
GILQGXFWDQFH GX FRQGXFWHXU 'H SOXV GH OfYfpQHUJLH
HITHW -RXOH GDQV QRPWOHYWVWWW X VEEBQW SOXV LPSRUW
VXEVWUDW GLPLQXH
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/TpQHUJLH VWRFNpH VRXV IRUPH pOHFWULTXH GDQV XQ
VXEVS\DUDWILQWHUPRQGGHIQUAXNENRQOHQW /HWHDBRQ &KXQ WD WH
VRQW FRQVWLWXpHV SDU OH U X ELDQY pRIVAKD® VR HOW O K ESA
VXEVWUDW FRQVWLWXH OJLVRODQW ,0 HQ UpVXOWH GHYV
HQJHQGUpPV SDU OH GpSOIDAHP B QWHGHY SEEXW BHAR F KK V
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7RXWH OLJQH GH WUDQVPLVVLRQ HVW FDUDHWpSODWpMHR QLD
LPBGDQFH FDUBFWHJ/BVYWVVXR@AGHVOD FRQVWD
(LLEF ,

Re HVYW OD FRQVWD QWHO®GHORKD X H X0 \GRRIM&HOHX ER QHS X F V
3 E .HVW OJDWWpPQXDWLRQ GXGMWD XQ) 36 \G/DIPW ®lh GREW XE
SHUWHVY GX FRQGXFWHXU @D/pH @ 13 EHpEs MPEW@HUWHY SU
FRHIILFLHQW GIQWOpQXKOWIHRW RUPDQFHY GTXQH OLJQH
JpQpUDOHPHQW TXDQWLILpHYV j WUDYHUG @O DMMD®MXU GX FR
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8QH OLJQH DYHF PRLQV GH SHUWHV SUPBWOKYWHIUHDY pX Q/ [F
SHUIRUPDQFH GHV FRWSE8HWD QWW I3 DMROMAPDURQ@WDH\GW GH FF
FULWgqUH &HOD SHUPHW SDU H[WHQVLRQ GYpYDOXHU OD TX
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SRREWMQLMAVWIPH 5) XQH SUHPLQqUH R3MW R G HIWWL I&TH QA
VXU XQH PrPH SXFH /H VI\VWgPH REWHQX HVW WUQqV FRPSD
VRQW GH IDLEOH VSGIRE@ HNWHXIQW BIBVSIREREYLIQD O

/JRUMNGEH LQWpJUDWLRQ GH WBSHWHPELWIES 16 RBX U HXWKF HF K& L V
OHV QLYHDX[ PpWDOOLTXH @YSRpIYE QW YA GEHQV SXIF V(D26 VR
H[SORLWpPV SRXU LQWpJUHU WRXV O&NVFEPBRNBQWRQSD UWI
GDQV OH VAKEIKDHKH OD

JLIXUH 1ILYHDX[ GILQWpJUDWLRQ VXU XQH SXFH %L&

I fNXWLOLVDWLRQ GIXQ VXEVWUDW VLOLFLXPA mH WHEIOH G
SHUIRUPDQFHV GHV FRPSRDDHDOEM DHW IAM DQWIpWBIRJNV OH GpF
WK\ULVWRUV SDUDVLWH \X%0R @ W Q WAQIRB\K [SRRJPABINAMBRI ©D X H V
UpVLVWLYLWpPp GX VLOLFLXP VHFKISW XHqWHWIOHBAG VKRXWWH G3H (
HW GHFP SRXUq@HHW [%0%)026@0DLV GDQV OH FDV GHV FRPSR)
UpVLVWILRIPMMH RPGVLOLFLXP HQJHQGUH GHV SHUWHYV GLpOH

3RXU OLPLWHU FHV SHUWHYV OHV FRPSRNRNQWY WY GIOMVHVP
LQWpJUpV VXU OH GHUQLHU QLYHDX GH PpWDO GLVSRQLEO
SOXV @®W KIXJ VXEVWUDBOWNODMINKEPH PpWDO GLVSRQLEBDOH HVYV
SROHV FROCGHRKHVHXUHYV FH OXEHWAY \EHR S\OBRSWE BRR)L W H B FODL Y
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OLJQHV FRQGXFWULFHV G D QM IDIANA-KHWHF KOpH SFORX B B Y W HF LRUSF
GH UpGXLUH OHV SHUWHY UpVLVWLYHV GHV SLWNS@XIRXU |
DXJPHQWHU OfpSDLVVHXU SRXU GLPLQXHU OD OBHUMMWY GH
GLPOHFW UBHIXIBWUWLFXOLHU ORUVTXH GHV @DLUY RY GFRSO B
OHYLHUV GJRSWLPLVDWLRQ OHV SHUIRUPDQH® \S B BIW LFXRS
SRXAHV LQGXFWDQFHV PRELOLVDQW GH/ IRYGXAW D@ PH X HXA
LQWpJUpPpHV VXU XQH SXFH &026 SUPpVHQWHQWrGHAXLFRHIIL
HIFJGHQW UDUHPHQW j GHV IUpPXKQRHY GH TXHOTXHV JL

&HUWDLQHV VROXWLRQV H[LVWHQW %RX @HDXP FARIPFSIRH/UD W
SDVVLARQV VEL Y WK BX @ HYQ HY WAHU F R Q@Q\WHMLIRIPQN X B GIR &
SUHPLQUH UHSRVH VXU OfXWLOLVDWLR QOGN FHRWX F X H\VOG LWISG
DILQU®B XA WD QOMIVIISHUWHYV GOpBWWWIOT XHWPSOH SRVVLEC
FRXFKHV pSpWD|DLEVHPHQW G RKPMWH Y ARL VWL VRRW GpSR
VXU XQ VXEVWUDWGRDYYRYNRUWIKMHDAN YHRAP> @ @
'"fDXWUHV FRQFHSWHXUV GLVSRVHQW H\H COSIOPIGY G R PID QWK
FKDROHFWWLQOK W TpSDLVVHXU GH OD FRXFKH VLWXp@® HQWU
3RXU UpGXLUH OHV SHUWHVGYXWLONNVHY SQRVHMWU 8 RF/RI
SUPVHQWHY GDQV OH % (2/ SRXU LQW®QipQ HWLO GHMNOLIMBHNYP HQ
GHWHFRXULU j GHV WHFKQLTXHV GH PLQLDWRWUW G XML W +
VXUIDFH GHV SLVWHV PpWDOOLTXHV DX FRQWDFW GX VXE\
GLPOHFWULTXHV &HWWH PLQLDWXULVDWLRLQ H UPHVH QAXH | P
RFF X S/X&MS X FHHW S DU PREW BREPLVWH SOXVLHXUV PDQLQU
GLPHQVLRQV GIXQMR BV ISRXYQWY JUPWMH U

x /ID VIQWKgVH SDU pOpPHQWY ORFDOLVpV TXL FREVLVWF
OLJQH GH WUDQVPLVVLRQ SDU XQEURX HIX 7p© BB VR WK
POPPHQWYV LQGXFWISIMU DHIWVBR K WD PHR WY GIFVQ WDNBKHEX/U \F
WDLOOH UpGXLWH /D OLJQH HVW UDFFRXYXREPH QRAOHD \® |
OTLQGXFM\B QFD FOSBFEMMWWH GHUQLqUH FH TXL D SRX

SURSDJDWLRQ GX V&JJLQ“ZD-I%;—_JR%HVF\NLDD(ORQJXHXU GTRQGF

OH FRQGXPWHXP THKWQF i GAHWIRDYWOWL. GHJIJUpV GH PLQLDW
REWHQXV SRXU OHVVHABPIROLOLY pS/D REQIVRWDOLVPOW FH
GILQWpPIUPWERMU H[HP FBNSOHXU j OLIJQHMIXBRIDSOpPHV G
HVW LQWpJUPPHREYXQDWIRD QVIRUPDWHXU FRPSRVp GH (
FRXSOpHV ,0 RFFEXIEXQHH VXH ISBEMV WHSSRUW | XQ FR
FRQYHQWQWQOWHOVXU OH PrPH W\SH GH VXEVWUDW HW IR
> @1lpDQPRNW\QWXYVHOpPHQWY ORFDOLVpPV SHXW DEF
IJUpTXHQFHV GH IRQFWLRQSERHYW X p GMLIRO\R SICHV FOD!
GHV OLJQHV (@LMWHWE XpHXVLHXUV IDFWHXUV SHXYHQW I
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FRPPH OD FRQWULEXWLRQ GHV pOpPHQWY SDUOMUWHYV I
SHUWHV OLpHV DXXGENHFA QMQARRUM GVXQH GpVDGDSWD!
FRQQH[LRQV HQWUH OHV GLIIpUHQWY FRPSRVDQWYV

X /TH[SORLWIRGLR QIRQTCHMPRGH GH SURSRYBXM)DQIOVDWLR
GIXQ SODQ GH PDVVH VWUXFWXUp SDQDEBHMIP® MW IVINES MU
JLIXUHE /D OLJQH HVW JpQpUDOHPHQW LQWpJUpH VXU O
0 VXU IOIXUKBDU H[HPSOH HW O HX Q@ DEH LD @Y IgH X XU
/H FKDPS pOHFWULTXH HVW FRQILQp GDQV OD FRXFKH G
OHV OBHQOQMMSH GH VWUXFWXUH S\WUIRKFWH G OB R HH/Q VOHDU
GLPpOHFWRWIXH BXHW XEVWUDW FH TXL DFFURIGM @D YDO
OLJQH /D ORQJXH XQL SBNAE RKIY HG IS FOOU X Q H pRY iR FIWQUR.@ X X+

aLUH> ® @ITXWLOLVDWLRQ GH FHWWH WHFKQLTXH SH
IRLV OHV GLPHQVLRQV GHV&L@FXLWY HQ PR\HQQH

E

JLIXUH 7THFKQLTXHYV GH PLQLDWXULVDWLRQ XXH OLNDYHVO VNG KE
OLJQHV DYHF GHV pO @REQ®/HNVORIFBHWPWR@ GH OHQWHYV

(QILQ XQH GHUQLQUH VROXWLRQ FRQVL\GMI X \P S®ip P B QM
026 HIQIIHFWROMHQMWQ WG HU DABIERQEA O LW W p U D GHIFW/QEW G XDKL U F
LOQWpJYPIXUH 2Q VRUW LFL GX FDGUH GJLQWpJUDWLRQ GT>
LQWpJUpV H[FOXVLYHPHQW GDQV OHV FRXFRHW\HpRB®WH
FRQWUDLQW FHSHQGDQW GH UDMRXWHU GHV pWDSHV VXSS
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SXFHV PDLV DX[ EpQpILFHV GH SHUIRUPDQFHV 5) SOXV

/TLQW p JRDIERNEGERQVLVW K VERW ¥ HONSR U B Q VFWESID \KWQLH VF R X FK
PSDLVVH GH UpVLQH GLpPOHFWULTXH SHUPDQHQWH SOXVLH
VXU OHV SXFIHMNKWR6/HV UpVLQHV XWLOLVpHV>VRE®%GH W\
%HQ]RF\FORE@®XHQPSIR[\@LIXUH ,0 HVW DOR WQWFBHMLLE O H

PSDLVGHXBNYWDO BABRKWpA@EHPLQXHU OHVHSHSWBYVUBWL PIVY
VWUXFWXUpV VRQW VRXYHQW LPSGHP ARWHOPKDRS @BV FFRE
GDQV OD FRXFKH GH UpVLQH VLWXpH HQW HE0 @HS\D DQ QG/H. F
OLPLWHU OHV SHUWHY GLpOHFWULTXHYV

Y)LIXUH5HSUpVHGNCUHL RQBERYENERQH LQGXFWDQFH VXU XQH
UpVhBOBILY V@

1RXV IDLVRQV ILIJIXUHU YXUX0K KV FRELTIXFL BGIWODEH TXDO
4ppH[WUDLWY GH PHVXUHV VXU GHV LQGXFWDQFHV SODQDLL
SDU OHV SURFpGpV FLWpV SUpPFPpGHPPHQW
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JLIXUH&RHIILFLHQW GH TADGCHWQGGITHWPXOHFHY SODQDLUHYVY LQWpJ!
VLOLFLXP 026
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/ID FRPELQDLVRQ GTXQH RX GH SOXVLHXUV VROXWLRQV
GYDUULYHU j GHV FRHIILFLHAQWMXVGEE j X D OR WipV P@®EGIHHOKER O H P |
/IHV FRHIILFLHOWMY EOHV SO MYWAMHL QW W ®EERY, 8*HVH QWIip IWPHW LR X
GRQF GI{DMRXWHU GHV pWDSHV ®X GD RBREFH QW DEW DEQWL F
HW OH FREWLEBHWLRQ 3DU DLOOHXUV OHV GLPHQVLRQV LP
SDUWLFXOLHARQMVIANMEXMPINQWHU OD VXUIDFH GfLQWpPpJUDWLF

HW GCRHRIEW

JHV V\VWqPXWV SXFH 026 VRRWLODVPHMPIRXW GHV SHWLWV [
HW IDLEOH FRE€W IR GRW WA QUREMD] PPRHQUAX WA DV MpS/S SR F D W
JUDQG SXEOLF RX OHV FRPPXQLFDWLRQV VRQW DVVXUpHV S
$XGHOj OHV SHUIRUPDQFHV GHV FRPSRVDQWV SDVVLIV L
SpQDOLSMQUNBIYVXUHU XQ IRQF\@HRQWN MH®WVDF)F H § W DFERMH |
WRXUQHQW DORUV YHUV, QWXWU D WHIBN R R ') G HUSIRHELY. i EHWp EU |
OHV FRPSRVDQWYV SDVVLIV FULWLTXHV j OTH[WpULHXU GHV
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/HV 1LO0@ QWHNIUB WG 3BY3FHWHJURXSHQW XQ HQVHPEOH
GILQWpPJUDWLRQ SHUPHWWDQW GJLPSOpPHQWHU GHV IRQF

,O GHYLHQW SRVVLEOH GYXWLOLVHU GHV pSDLVVHXUV GH
GDQV OH % (WHGEKQRORFHHURU2AGVH SOXV GH OLEHUWpP VXU |
VHFWLRQ FRQGXFWULFH HIITHFWLYH GHV OLJQHV & Q@YXH GfY
&HOD SHUPHW pJDOHPHQW GIDGUHVVHU GHV DSSOLFDWLRC

/JHV VXEVWUDWYVY XWLOLVpV SRXW RHMOMD GHHOGIHLLGMBIMEIDBADL R (
—fAL%OLT_S@ R HVW OD UpVLVWDMUYWpV®XS P D WMDY \§ ) O M /W

GH WURBRWDEBUD FW pHMMWRMLT KSIHQ XU UpVLVWLTEHWELBQHY pH
VXSpULREKO®H GX VLOLFLXP GHV WHFKQRORJLHSHWAH\FH
GLPOHFWULTXHV GHV FRP SR \BIIXWVVXEWY WS B AWGHVRMW B@MY PR X
GHV SHUPLWWLYLWpPV SOXV IDLEOHV @GXH FHO®O® @HVLOLFL:
FRPSRVDQWY SDVVLIV LQWpJUpV HQ GaW ILLOpLTVKIHAEW HAOQ B H LWopL\
SOXV pQ® YYWHMWDQFKH OHV GLPHQVLRQV ODUJHXUV HW ORQ
JUDQGHV SRXU GHV LPSpGDQFHYV FDUDFWpPULVWLTXHV HW G
TXH OHV WHFKQROROHH® p,8H O R 3/SRHUALWBIWWS H VROXWLRQV G
FRPSDFWHV

1RXV SUpVHQWRQV GDQV FHWWH SDUWLH OHV GLIIpUH
LQWURGXLVRQV G MIDE RV OLVHWWSRXWVFHY LQWpJUDWLR
OHV OLJQHV GH WUDQVPLVVLRQRXW |8 BB EARABR WXQWAH Y QW
SUPVHQWHQW GHV SHUIRUPDQFHV pOHYpHV 3XLV QRXV GpW
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,3'TXL H[LSRXHQMOWpJUHU GHV FRPERVQQURXYDYRKMW LHQQV p'L
OYDVVHPEODJH GHV SXFHV SDVVLYHV HW DFWLYHV SRXU
YHUURQV FRPPHQW LO HVW SRVVLEOH GIXWLORLVRRDEBHY FR
OMKFHY HW j LQWpJUHU OHXUV DQVAHIYFRRMIFVRQW VSKXVVIL

UAUAS —,o="f—¢ ""—" Zico—%%"f—c'e

yayawaw' "t

/JH YHUUH S DpQVJIHOHWGEIBXSHRIXUH & MW/ S\HDU P L VBWAL P HWWULTXH UH
VH VLWXH DXWR@JIXGCH. OLVDWLRQGCIX Q'W pJUH BWEUIHAW WD I QO W
SHYVMRPPH PRQWUp GDQV OHE Wa¥D @i X[ X)W W NH @WRSHD UH QW
QRWDPPHQW OHV PHVXUHV HQ WUPIQHW VYV IVRKQ GEHDVO D\LE IV
FRSODQDLUHYV HWUGHD @M I @WpPRPUBPHR VXU GX YHUUH HW V.
SHUWHYV HQ WUDQVPLVVLRQ GHV GHX[ W\SHV GHGAMHNVN LQ
WRXWH OD EDQGH DORVYVSHXH GHUOGINI RHEWHQWpPpJUpPpHV \
VXSpULHXG®WVG/AY] 'H PrPHD OplpUbH@BHVKQWILIQH FRSODQD

— KB H ORQJXHXU LQSWX U plHBINKRIDKBHINMI H Q W R Q @I\ RJLL\AKLURHY/
i G% j*+] /H PrPH W\SH GH OLJQH LQWpJUpH VXU VLOLI
WUDQVPLWPPLRQ@@OBOHIrPH IUpTXHQFH

/IHV ERQQHV SHUIRUP DR FHW R B WERERHIAMMIWMDFY CO fLQWpJUD\
GH QRPEUHX[ FLUFXLWYVY PRELOLVDQW GH IRUWHYV ORQJXHXL

> @OHV FRXS@®XXIHN > L@WE@HY DXWHX®RQGH HQW QRWDPPH
OTLQWPpPJUDWLRQ GIXQH DO GXFIWDK SHHYSHWDOHD @MVHL QG UH
IDFWHXUV GH TXD O LBipH PDY XBYRHEIKQG X F VBBIQFBI®HX UV SURF
LOQWPpJUpKY GROVXL QIH[FEGE®Q@RXON PDLQWHQLU XQH IRL
GILQWPpPJUDWLRQ WRXW HQ PDL GWRNQDIBWXQ MW E R BGHER © B X!
ODUJHXUV GHV OLJQHV VRQW VROVWHIWHYpG B LPAL IV CHOX YW [
GDQV OD SHOPWHKWY ORFDO LM VE PPpQ RIGHM & X) ERMSDHXU G
VRQW LQWpJUpHV SDU7XBHUPXIHB K WOFRRAD GLH J HEXLUH VD VX
SDU UDSSRUW j XQ FRES@HXU FRQYHQWLRQ
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JLIXUH &RXSOBULQWpJUp VXU YHUUH GRQW OHV EUDQFKHV V
DUWLILFLHOOHY FRSODQDLUHYV EDWpH& VXU XQ PRGQqOH

$XGHOj GH VHV ERQQHYV SHUIRUPDQFHYV GLPOHFWULTXHV
VRQ IDLEOH FREW>G® |IBE@HNMDWDRQHDX[ DYHF XQH ODU
GIpSDLVVHXUV pSDLVV-HP%U GHERHL XU BHX UV GLIIpUHQWHYV
IDEULTX@V® @QIL@D IDEULFDWLRQ GH SDQQHDX[ ODUJHV
i FP IDFLOLWH OfXWLOLVDWLR® @X YHUUH j OfpFKHOOH
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/IHV FpUDPLTXHV XWLOLVpHV SRXU OHV D&®QUPBBWIHR @GW KU
VNLDMEXWRXU GH® @D SHUPLWWLYLWp GLpOHFWULTXH GLII
GHV FpUDPLTXHV HQ SDUWLFXOLHU HQ IRQFWLRQ GX SRXU
SKDVH FULVWDOOL@MWVGERIW OHYW KCAXWEBW@PDDPLTXH j O1D

7RXW FRPPH OH YHUUH GYH[FHOOHQWHY SHUIRUPDQFHV "
FH W\YHKKEBWV/UDW@ORBVXUHV HQWWH+] GH OLIJQUX LGV R W
FRSODQDL WPHPWWPEBHORQJIXHXU RQW S W RIWAWE BHINHROLN/YH. B (
LQIpULHXGWHW XV TX]j> ®W ®@RXOLJQHQW pJDOHPHQW OD IDI
SKDVH REWHQXH SRMpHOWH V XAL BNV VIXEWWUDWYV FpUDPLTXH
LQWpUrW GH FHV WHFKQRORJLHY QRWDPPHQW SRXU GHV D
GpSKDVDJH OLJQHV j UHWDUG DQWHQQHV«

&HSHQGDQW FHV H[FHOOHQWHVY SHWRUPDYBHV ¥HFRQR
PoWDOOLVDWLRQV XWLOLVPHV STEKU WFHR®! W pSLIREAMHDNAN ) Q p\GHOLA
QLYHDX PpWEBIOSBIRIXHHYBMW QHYVY VRQW VRXYHQW LQWpJUpHV
GHWpPGXLUH OHV VXU I|BF @DBF FEXSP R X SIEKILWHRIW P HQ XWLO
GHV ORU@H VIEIL\HOHYHYXU XQ UpVHDX HQ 7
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‘DQVY OD PDMRULWpPp GHV FDV OHV FRQWUDLQWHV GH |
FRPPHUFLDOHY OLPLWHQW OH FKRL[ GHV OLJQHV HW FLUF.
LOQWpJUDWLRQ HVW IDLEOH FREW HW OH SWRUFDPSIpGEHM 0ODEVL
FRPSRVDQWYV RFFXSHQW GHV VXUIDFHVY LPSRUWDQWHYV

JRUVTXTXQ VHXO GH QLYHDX GH PpWDO HVW GLVSRQLEOH
GH PpDQGUHV DILQ GH UpGXLUH OHVFRXSI®EFHYVREFWN X pIOW (
HQWHM OLJQHV WHQGHQW j UpGXLUH OD YDOHXU GILQGXFW
i LQWpPJUHU GHV OLJQHV SOXV ORQJXHV

/IRUVTXH OD W H FK®ROMRGM M\ BRERMXPHWM V PO MEDCXFIVWREMH V
VRXYHQW V.RXWh DWp HRU P B UG HF N MUHD IRE RORJLH HVW ORLQ G
GHV HIIHWV GH SBRULPLWPREDWHIMQ FIIHW OH FKDPS PDJC
VH FRQFHQWUH GDQV OBX WBQWHM VAWOQH Y QEXBWRQYFH VS
JRXFDXOW LQGXLWYV SDU OfHIIHW GOITSQBKFPLWPFMIOBQXV
LQWPULHXUH GHV VBHUUMWUDQWVFKBIQMN GPAQW OD SDUWLH |
FRQFHQWUDWLRQ GH FRXUDQW YHUV OD SDUWLH LQWpULH
DXJPHQWDWLRQ GH OD UpVLVWDQFH G\Q D-PWITpCH GH '8 CSW \OWAE
FRXUDQWY GH )RXFDXOW VJRSSRVH j FHOXL GHV SLVWHV GFh
GH OD YDOHXU GILQGXFWDEF® DYHF OD IUpTXHQFH

/TXWLOLVDWLRQ GHH BRRHIRRQOYWXUQHU OH SUREOQPH GHYV
(Q HITHW OTLQWR Oy DIRWRGL &M XQH UpSDUWLWLRQ XQLIRUP
i OTLQWpPULHXUS$GH VEH GHW GHUWHY UpVLVWLYHV GDQV OH
XWLOLVDQW FHWWH WRSRORJLH SDU UDSSRUW j XQH WRSRC
PDJQpPMVIPIXXW XHO SRVLWLI HQWUH OHV VSLUHV TXL VYDF

OTLQGXFWDQFH SD U/ OQUMPL 8 B WILRRMEESHDO® \Q L)W HPHQW G H
OHV VXUIDFHV RFFEXSpHV SDU OHV FRPSRVDQWYV

1pDQPRLQV OHV SURFpGpRSEBMDOQWWLFDW DR QUGHWFRLHQ

TXH FHX[ TXL SHLPMMWWEBDDWRQABMAIRQYLHQW GRQF GH GLVSR
WHFKQRORJLTXHV GRQW OHM. @ REMMD BGXIL | D K WIRAOLW HRQV VAR

FLUFXLWYV | OAWBKHOOH LIRGVOSWYp § Bl QRIS IKED\QW-XAKY(DRINR]
, 3" XWLOLVpHVY SRXU OD UpDOLVDWLRQ GH FRPSRVDQWYV SD

YAYAXAW..Se'Z %o«

/H SURMPHGFKQRORJLTMRZ /7TRRSHUDMWNHB &RUBPRQNLVWH |
HPSLOHWXGEB®HY GH FpPUDPLTXHV VXU FKDFXQH GHVTXHOOH\
SDVVLIV VRQW LQWpJUp\GSDID EBULLYFUINVNHR/QWRARKBDKBXAMEWQ FH
> @ @& XHV IHXLOOHV VRQW GpSRVpHV OHV XQHV VXU OHV
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FRXFKHV HPSLOpHV OfHQWHPSQ HDENXUH H FBMNVE) KD X @ H
GH MRHU OHV FRXFKHV FpUDPLTX® \EGIRWBREBSOGWY HW GH |

/D WHFKQR&ERIILHH OH FKRGHVYERMNIRUIB/QNSDPI LUH RX
'DQV OH GHUQLHIHRDE D F@XVPHLIMMY VRQW HPSLOpHV SRXU
QLYHGMY FRPSRMBQMWMQHYV LQWpJUpPHV VXUBKNKBVRSR @R YIH
FODVVLTXHYRXERGHW HEF WP QUIDWWHRQ/HPRBQW PH @ «® @
(OOHR/QW L QWHJ UFGRMMQ MEBNY WHB YIHX VO Q WV TOH. RXRUIDAPAN X H V
OYDLG IO BWX@HYV LPDJHVIBHHPRQWUHQW OJLQWpJUDWLRQ
VROpPQRXGHDIHKLOOHY GH FpUDPLTXH

D E

JLIXUH D ORGQgOH GYLQGXFWDQFHV ' LQWpJUpHV HQ WHFKQRO
LQGXFWDQFH ' ¥YXH®GH GHVVXYV

8Q DXWUH H[HPSOH HRW GRQ QX WHEQERX WK B Y VG Wp UDP L
SRXQW YJHUHWLFDOHP H®GRQGH Q f EMIHKG PO H F WRIRGHIY VERWH K U
VROQWHWSBVpHY @@KBMHXU K\EULGH HVW LQWpJUp VXU V
HPSLOPMNMHPS®HW GXAEWWQ@BHNYHY HQ XWLOLVDQW XQH WHFI
GHV IDFWHXUV GH TXDOLWp H[WUrPHPHQW pOHYpV ,0OV H
GILQGXFWDQF®¥ MEVE X®] @

&HSHQGDQW OHV GLPHQVQRQHQEBW VIRPVE RMDH WW FKQRO
UHVWHQMD HDWHHHWH X VGOIHF p UDPUFXHQWHQW VRXYHQW GH IR
VXSPpULHXUHY @ & @HWHY O D WBH X WAH B HP i DECH. QW HWR X Y H

—P @ @ @

'H SOXV OD WHPSpUDW XB HRG @ 8u HOFEXUL M BEDXERUHR GXD W L R C
PYHQWXHOOH SRXU GHV LQWpJUDWLR QN RHPW GWHR/QPDWIpO L DI
SRXU LQWpJUHU GE&M\PRAS B WIKB\YRIMEMKP FWPSRVDQWY DFWLI
SRVVBRGHOXGH WHPSpUDN XOHSEIK W SKPODRFFIIBXQXVLRQ G
FXLYUH GDQV OHV FREXFRXL S IQXMWCHN U ERAPPD®IEBYpYLWHU

OTXWLOLVDWLRQ GTXQ SUWURFNVRD XWX R W iH PSE R SR KGN VF



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

FRXFKHV pSDLVVHV GH SR ONPRIUMNWGKEKE BIMRACSIE) 0/

> @ @HV UpVLQHV H[LJHQW GH SOXV IDLEOHV WHPSpUDW
SHUIRUPDQFH®HHID MMHPHGH TXDOLWp REWHQXHV SRXU GH
i FHOOHV GHV WHBK@R@RJILHV /7&&

VAYAXAX—%t% " f—c'oy o Zifctt TF “ecfoee—"f " efe—

/IHV YLDV WUDYHOMOURXYKEDOWXODQWROMD GHV WURXV Pp
YHUWLFDX[ TXL WUDY HU WH@W HX R RRDMUAXEIHQ WV FODL G H

JLIXUH 9XH HQ FRXSH GH YLDV ¥HUGH. FEOVDPHARYUSSOIBOOM DOQ G H
YHUUH &I GYpSDLWHXU

/IHXU XWLOLVDWLRQ SHUPHW GYLQWpPJUHU GHV HQWHUFF
VLOLEIZXROLOLFRQEY AL DY HUOAKUXODVV2IED [/ITXWLOLVDWLR
FHVY YLDV SHUPHW GH IDEULTXHU GHV HQURXOHPHQWY LQCGC
OYLQGXFWDQFH SUPpXHRWHIMMH SEDVQYHOPpWDOOLTXHY KRUL]RC
VXU OHV GHX[ IDFHV GX VXEVWUDW HRP R WRKRRWRQWV&R YUDLE
HWRQW UHOLpHV SDU GHV WUDQVLWLRQV YHUWLFDOHV 7(9V

D E

JLIXUH D 3KRWRJUDSKLH RSWLTXH GIXQH LQGXFWDQFH ' LQW
7*9 GDQV XQ VXEVWUDW YHUUH HW E SKRWRJUDSKLWW SDU UD\I



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

/D FRPSOH[LWp GX SURFYGP\G M HDPNILFEE\WM VRO GMVYHOOHP H
GH SHUODJH GHV WURXV GDQV OHV VXEVWUDWY 'DQV OH F
UpDOLVpPY SDU XQ ODVHU 89 RX LQIUDURXJH GH IRUWH SX
GHPDQGH XQH pWRSH @TRWWSFALY D VWb W D GlGARDMHIBRQ L& M W
SDU FURLVVDQ F H WOSHW VEDR/OS WR E @K D WL T XH

/JHY RO p QRWEHNI pV GDQV OH YH pWiH QWKFW 6H\8BRApIG F LSH
POHYHV DXWHEX@ BW @DSSRUWHQW OH FDV GH FRHIILFLHC
VXSPULHSRKYLQBXFWDQFHV FRPSWIARHWFWHHLFLHQWY GH
GpSHQGHQW IRUWHPHQW GHV GLPHQVLRQV GHV YLDV HW G
UpDOLVDWLRQ j XQH DXWUH

7RXW FRPPH OHV WHHKQRDWRFILUDWT &K PO W ISQ pWBIQW HEGIW
VXUIDFHV REFXSpHV LPSRUWDQWHYV & D& J& p @ Q Hi LIGW p JAUHDM
GLDPqWUHV GHV YLDV V-RENW FRPSIHWS BiRHPUHBW U HQ WHWW H
pJDOHPHQW pOHWIWHOWUMILQ GH QH SDV IUDJLOLVHU PpFD
K{WH

VAYAXAYZte ATt y 'f" exZFfP7 " —1f ‘aecofU%t

/JHV VROPQRWGHV IDEUL T XpW/RPBEEWY U 8 I/ HR/p WOVOSH T G KIH V
TXL VRQW IRUPpPHV j SDUWLU GH OLJQHYV PpWDOOLTXHV PpFI
GpSRVp VXU XQH UpVIDQIG WV BAIXIQ LERLSHOMO ApWD OOLTXH VRXV
SUHVVLRQ GDQV OD FKDPEUH GH GpS{W JpQqUH OD IRUPD\
WHQVLRQ /RUV GH OD GLVVROXWLRQ GH OD UpVLQH VDFU
FRXUEBHQWHM U HQ FRQWDFW DILQ GH IRUPH@HVHWRIOQ QRXWG H
REWHQXV SUpVHQWHQW GIH[FHOOH BMHW ISY LG RUCHDOWH VT X
PLQLPHV GX IDLW GH OD VXVSHQVLRQ GHV VSLUHV GDQV
/TLQGXFW DI BURN HQWRLHXEHOV ®SWpVHQWH QRWDPPHQW XQ
TXDOLWp PD[LPDO PHWXW@ GH |

D E

J)LIXUH D6ROpPQREGIDND VWUHVV PpWDBRURRH G WESMRRQV GH
VRO p QRWHH UpQBID QLMY pXRILRWYRI G FQYFG® VLOL



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

&HSHQGDQWU XFMMEUHVXpHY HQ XWLOLVRQW JAHOWMW HH W HE |
LQWpJUDWLRQ DYHF GIDXWUHV FLUFXLWV GDQV OHV V\VW,
GDQVFOMVWhVY |

/JH PLIKWRQDJH FRQVWLWXH XQH DXWWRIOWEOR K@ H@XH GYLQ
SURFpPGp FRQVINUMLHDIIDHRHQ W X Q HSRIXYWWLQWpG DY 0@ VRE W
FRPPH PRQWUp VXU OD)SIXRBYHRE]U DS KSLHX SBIUBD GX WHPSV O
VRQW UpDOLVpV VXRDVLIOXRXFP DHEUBUDW VRQW XWLOLVpV

> @ @ @

/JHV FRHIILFLHQWY GH TXDOLWp VRQWS Y D@ EDEDBNPEHTND H ¢
GH OD Up VY XB\ WNMON BILREMpOD SURSR UIMLWR @ BEHRN/S/IDAMH V
DYHF OH VIK\BXWHBWV@G @MW GUpVHQWHQW QRWDPPHQW GH!
VROPQRWGHV LQGXFWLIV LQWpJUpV VXU GX VLOLFLXP GRQ\
HOQWUH @W > @RXU GHV LQGXFOHBIQWHY &SWBRHIILFLHQW)
PTXLYDBHRWREWHQXV ORUVTXH GUYLUBRM\WOQW BHYPSO/DIDD
GH FDYUDWBBIYY GHV VXEVWUBW@&GHSYRFPBIpXP UHVWH GRQF
DX[ YXHV GHV DPpOLRUDWLRQV DSSRUWpHYV

UAUAUe—x%o " f—c'e o—" ZFe . '— . Ste TF "ttco—"¢,——<'s Ti—e o507

3RXU GLVSRVHU @[3 P UBRHRIDGHEP HOHV F R QFMLSONLN XIQW O
SURFpGpV ,3' FLWpV GDQV OD SDOM\ H LISURAHYEH GE M VS RK IV
GpGLHRAVGHKRUV BOVVBREFVXPHQVHPEOH GX V\VWgPH 5) H
UHFRQVIVVWHRRIBIBQS X FHV DFW LI @ W WWEGHEIDM®MWW RQHVIRUPHU XQ \
FRPSDRM. @WIMHY LQWHUFRQQH[LRQV SRXU UHOLHU OHV
/IfTHQVHPEOH GHV SXFHV HW GHV LQWHUFRQQH[LRQV HW GR
XQ ERLWLHU GLVSRVDWQWp KBV X-QV QRHP BEARUGEIHQ PLQLPLVpP SF
GIDXWUHV V\VWgqPHV pOHFWURQLTXHV

/TPWDSH GIDVVHPEODJH GHV SXFH VOHWW\& BUIDAEWH G LDYH |
HDVV V XWDHHUJ U D Q G H SFRRABIDFEYMWRDE OH G X V\V WRPGHW /® L DR\ IR
SXFHV OHV XQHV SDU UDSSRUW DX[ DXWUHV RXVAB W AU H
SDUDPQWUHV LPSRUWDQWY j FRQVLGPUHU SRXU \ SDUYHC
VIVWgPHV HQFDSYK Qp\D G HXWG HYS 81X I U FHRIMERF®W FSa)D
YLIXUH



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

)LIXUH 3ULQFRS B IOIHWHFRVOX\UDEAD WH@OQ F N DAIH3

'"HX[ W\SHV GIDUFKLWHEWXUHV VH GLVWLQJXHQW 'DQV X
XQHV j F{Wp ®BEXORKIWRBEBXO6&0 'DQV OH GHX[LqPH EDV
HPSLOMHM@HY VXU OHV DXWUHV /RN DSXFHW B FROHUGIN Ro@Q\M
HOOHV j OJDLGH GH FRXFKHV SRO\PqUHV RX VRQW UHSRU\
3DUPL OHV GLIIpUHQWY DVVHPEGDUWWVQJIJXRQWLFOM[ V\
©3DFNB@DFNDPJFR3 TXL FRQVLVWH j HPSLOHU QRQ SDV G|
VI\VW@PHAMR FDSVX0OpV OHV XQV VXU OHV DXWUHV /HV DXWUH
XQ HPSLOHPHQW GH SXFHV HW VH GLVWLQJXHQW HVVHQV
XWApHY /HV SXFHV SHXYHQW rWUH LQWHUFRQQHSRMYHY HQ
©:LUMR®G ODLY OD ORQJXHXU GHV ILOV HW OHXU FRXSODJH
QRXV OfDYRQV PHQWLRQBPSGRQVOHY SDLPWONLRQV GHV SO
FKDTXH ILO PLFURVR¥PGRLQLPX@W OHXU JUDQG QRPEUH FR
VXUIDFHV RFEXSpHV LPSRUWDQW HV ARQMRN URNVEDNXPHW VX
ELOOHV PLFURVRXGpPHV GH FXLYUH HW RX GHV YLDV WUDY
Up®WLV TXH OHV ILOV PLFURVRXGpV HW SUPpVHQWHQW GHV
IDLEOHHW ELOOHV PLFURVRXGpPHVY VRQW QRWDPPHQW XWLOL
WHFKQL JRESGIEHYW HQYLVDJIpH 'DQV FHWBXUHIHOBEURMR QMW !
HPSLOpHV RX VXWBX0O¥H BXPH HQVXLWH UHWRXUQpP H SRX!I
UHVSHFW ) RKHPONWEF UR §RI12SV X YLOBU H



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

/JHV LQWHUFRQQH[LRQW (SMURXLBNVOW H B YAHUENGIRAPR ¥ G H M VG DR
GHV FRXFKHV GH5UHBGILWWHIH\E XVQMRODI O B® FHXNF BXWRRQW GHV ¢
JRQEID@XW &HV FRXFKHRWQWROWXpHY SDU OHWVRE@®WXFKHV ¢
LQWH U STRABHYOWWHWQWHQW GH ERQQHV SURSULpPWpPV GLpPOHFW
PDLQWHQLU XQ QLYHBIX I ISV )BHKO BIPR @ /W HJMPSBWYV GH
FHV GHX[ W\SHV GILQWHUFRQQH[LRQV GDQV OHV FRXFKHYV
H:/% @ PEHGGHG :DIHU /HYHO 2%DMHRQWGL ®WMPDUPHY HQ XW
SURFpGpPY GILQWpPJUDWLRQV VLPLODLUHV j FHX[ XWLOLVp)
SDVVLIV SODQDLUHV RX HQ

E

JLIXUH D 'pWDLOV GILQWHUFRQQWWERBE3 Q@ WpE@V GDQV X

&HV FDUDFWpUHQWR XIGBN pQRRPE UH X[ FR @ FHH SVWBHOULON
OTLPSOpPHQWDWLRQ GH FLUFXLWV SDV®QKQ®DQWDOWH R § RX

WRXWHQRLVDIJHD DOBHEUXHADWLRQ VH IDLW j EDVVH WHPSpUD
UDLVRQV ,0 VIDJLW GTXQH SDUW GfpYLWHU XQH GpJUDGD!'
OH PrPH QLYHDX HW VXU OHV FRXFKHV LQIpULHXUHYV HQ ¢
GKXBWUH SDUW PLQLPLVHU OHV FRQWUDLQWHYV WKHUPRPpPpFL
GLIIpUHQWHYV FRXGUGSHWGCKL FLWWHIPBHY SKpQRPgQHYV GH GplR
GH ILVVXWHVLRFRQVLGpUDWLRQV VRQW G 11D XMDPCEHW WD X\
PLFUR pOH MWHORE LAWBWUDU WHE®HYV VXUIDFHYV

'‘DQV OHV GHX[ SDUWLHV VXLY D QGWHKNFR XQRHWV S&H VUHHBW R Y\
SHXYHQW rWUH H[SORLWpPV SRXU LQW pNSIHVMGGHRR Q WILRQN HV



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

XVYWUDYHUV GABYWWHWPBSIOHR'ORILHY ,3' TXL VRQW H[SORUpt
OHV FRPSRVDQWY SDVVLIV VXU FHV FRXFKHV

yayayaw— .. ST tF "Ftce—"¢, —icheecfRt Tre°" 1

JHV UpVLQHV SRO\PqQUHV XWLOLVpHV GRQW O B8 HFRKFKMY
IRQFWLRQ GH GHX[ SDUDPqWUHV '{XQH SDUW OHV FRXFKF
SXFHV GLVSRVHQW GH ERQQHV SURSULpWpPV GLpOHFWULT
SUPpVHQWHQW XQH ERQQH WHWLPR\PHE B Y LONDKHVRQMW Q DA \UH WL
UXSWXUH GKM BPIRUHRDWLRQ GHV FROBKAKND\OBMXWIOTHIIHW G

'"HWpVLQHV WKHUPRVWDEOHV SH@BR\GWM XB/R[0 LR R GRPU G
FRXFKHV /HV UpVL@GB\SPPRHAQGHHOWSIBEHY DQJOHV GH SHUWF
HW HW XQH SHUPLWW L& L@V PRYMD@HVGIRO\LPLGHV
GIXQ DQJOH GH SHUWHV SHOW\X QCH. 5 6 H FELXN\ARLVILVG W I8 Hh JD O H P

GHV UBRMOMMIOH GHVSHURGXLW JURDH W (OPPOOBRXN )GE G H
SUpVBIRWDPPHQW XQ FRPSRVLWH FRQ\SWRW/RY HGXGHO M p\
SDUWLFXOHV HQ FpUDPLTXH 8Q DXVWUH ARIPBRYOW HG B UDNL
FRPSWQWUHMW T FH TXL HVW pTXLYD® H® WRXXDWH FYHDPLTXH
> ®&@ @W SBHPLWWLYLWp GLpOHFWULTXH UHODWLYH FR

/IH IDOR@DOFHY UpVLQHYVY HVW UHODWLYHPHQW VLPSOH H\
PpWDOOLTXHV LQWpJUpV VXU FKDTXH FRXFKH GH UpVLQH
VWDQGDUGY GH SKRWROLWKRJUDSKLH VL OP wWwWgM HVW
SLVWHYVY PpWDOOLTXHYVY VRQW HQVXLWH IRUPpHV VRXYHQW

JHV SLVWHV LQWpJUpHV VXU FHV FRXFKHV DIILFKHQW
LQWpUHVVDQWBY /@D SSRWWHDW GHV P H VXJDHOMMIHNW 1iD Q V
*+] SRGHYV OLJQUXEMLFW BHPPOXN ORDQYWHIUpPHVPVXWHGHYV |
UpVLQH pSR[\ ,0W P SHWMHYQNEXNVARQ X |I POLE BB {HV\
'"HV SHUWHV HQ WWGB VPG %V R QW DL BSIRAW X6® OYHDpY HUW
—P GH KDXWHXU WUDYHUVDQW XQH FRXFKH GH UpVLQH pS

/D VLPSOIMFBEWRF®HGpY GILQWpJUDWLRQ HWSHREOUH E RILJ W \S |
SRXVVHQW OHV FRQFHSWHXUV j LQW pJSHRD \®H Y H\L UPPHW R S
GH )@DXUHPRQWHHSURWRW\SH G{X@FHIMRPRPVEDRY XQ V\
6L3 TXL HVW GHVWLQp j SLORWHU TXDWUH pOpPHQWY UD\R(



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

JLIXUH 6FKpPD GT1XQ V\VWgPH GH FRPPXQLFDWLRQ DX[ IUpTXHQ
SXFH 5),& HW GHV FRPSR\DXQWRX & ¥V @V S RXMHJIUpV

JHFRPSRVDQWY VRQW LQWpJUpV GLUHFWHPHQW DXWRXU
PLQLPLVHU OD ORQJXHXU GHV LQWHUFRQOH\LRRRSRWDQ B/
SDVVLIV VRQW DXVVL LQWpJUpV VX UGHDIX FRXHF IOHD G FHH 6L, %W
©IDQ® /JLQGXFWD@F IS UPWHQWH QRWDP P HQMW OLQV p RAHD [ L P X H
PHVXdH j*+] HW OH FRXSOHXU K\E U LG B QEWBMp ODp FRXE K HO B
UHGLVWULEXWLRQ SUpPpVHQWH GV SHW W B § SRILWY | KKWOWAARYQS C
TXL VHUDLW LQWpJUp \@U OD SXFH &026

'"f{DXWUHV H[HPSOHV UDSSRUWHQW OHV WUqV ERQQHV SH
VSLUDO®BY @GRQW OHV FRHIILFLHQWYV GH TXDOLWp PD[L
GILQGXFWDQFHW+QIpULHXUHV j

3DU DLOGKWUOLVDWLRXGEKHYOMX\QAHNK UDAKSHUSRVPHHW SHUI
FRPSRVDQWY HQ ' HW RIIUH XQH VROXWLRQ GILQWpJUDWI
GHV SURFpGpV GHFRE®WIH JFIHDVHENE SORJERYFKHY&HOFP SREpHV
XWLOLVDQW GHV7 MWV VHYUD YO Y\DOEWAWMR R CWQRQYWPPHQW
O YL QWIpR GRBGE HFQ VMDW B KUWp V L VW D QSFOHW Y H X WAL FFIROGF X WAX G H L
JLIXUHD 'DQUHYVY WUDYDX[ SUp HB@W p\V@CBYWDXWHXUV XWLO
WHFKQRORJLH 7(9V SRRP QMWW B U KBVH¥RXFKHY GH UHGLV\
SRO\PqQUHV VXVFLWHQW DXVVL XQ WU dNQWH@IBH ¥ QGLALH MW
DXGHVVXV KBH RS XGD Q VOIDHVRYBR QW R X U GEHQ BHHEERMF ND J H
> ® ® ® @Q H[HPSOH GYJLRRWDBPMWQ®OQSHRBIRY H



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

D E

JLIXUH D ORGQOH GILQWpJUDWLRQ 0&0 GH FR&8 REDQWH GH VV
GHVVXV GTXQH LQGXFWDQFH VRO pQRWIGDH B R\@gUbpH GDQV

1pDQPRLQV OfLQWPpPJUDWLRQ ,3' GH FRPSRVDQWYV SDVVL
SRVVLEOH TXH VL OHV SUK F K Q RORUIN HE&S BIKNEENGRENU L FDW LR Q
HIITHW OHV UpVLQHV GHV FRXFKHV GH UHGLVWULEXWLRQ SLU
77IDLEOHV VWD G He PBIRXDWEKRXDWKHEHRLHQW PRX HW IOH[LEO

f&W  f& &THVW OH FDV GH >FH& W@/WHYH V pVpPIHEH Y RIS R |
SUPVHQWHQW GHY XWHSB KU BB HNO H Y Hé&d VH WH © WER& H V
WHPSpPUDWXUHV SHXYHQW rWUH FULWLTX R GH® B DM\ X B X O
GpS{WV GHV FRMAKKHW GMPIOHFVWHY GDQV FHV FRPSRVDQWYV |
SODVPDV JD]JHX[ GH ILOP VGRVY\BHRO 'G L6ILOHF VBQR WOHP\P HQW |
GHV WHPSpPUDWXUHV ¥YX@UBHXUHV | f&

yayayax—f"'tef—"

/IHV LQWHUSRVHXUV VH SUpVHQWHQW VRXV OD IRUPH GH
OHXU pSDLVVHXU HVW pJDOH RX VXSpULHXUH j FGOQN GHV
OpLJXUH OHV SXFHV VRQW SODFpHV GDQV GHV FDYLWpV SH!

D E

JLIXUH 3KRWRJWDWBYIKIHVQWHUSRVHXU HQ VLOLFLXP HW E GH
OfLQWHUSRVHXU



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

JTHQVHPE QM) WXRIB\RVH X @YWL GMVEHPEDH UpVLQH RX GYIXQ
WKHUPLTXH /HV LOQWHUSRVHXUV FRPSUHQDQW OHV SXFHV
6L3 ,0V VRQW IL[pVY HQWUH HX[ SDU WKHUPRFRPSUHVVLRQ
SRO\PqUH DGKpVLI

'DY OH FDV GHV LQWHUSRVHXUV VLOLFLXP OD UpVLVWLY!
GHV FLUFXGBWYHFIWHRHQW DX FRQWDFW GH FH VXSSRUW ,0
GHV SURFpGpW GGPBMBYRVXU GHV SO DFWAHXW HUXGHYVFBRXW p'
VLOLFLXP HW LQW pJWMEB I8 QHY/XWRAMS R\FDE YWY GH TXDOLWp S
REWHQXV SRXU GHV LQ&XF&/ DQ@FDQMRVPWPRAWXUHV VXVSt
UHVWHQW IUDJLOHV HW SHXYHQW SRVHU GHV@%§DR®UHAH V
VROXWLRQV GILQWpJUDWLRQ SURSRVHOW @ 1 QWD LOLHPU GXt
OHV SHUWHYV GLPpOHFWULT»WDVUGN VVRVRIPYSIRWD 8 WW L QW bR U \S
T HW Y FP TXH FHOOHX\®KXKOVNMNQLEDQR OHYL QFRQ®HHYL ADEN
OTXWLOLVDWLRQ GX VLOLFLXP 6L+5 UHVWH VRQ FREW GH IL

/JHV LQWHUSRVHXUV HQ YHUUH VXVFLWHQMR RS RVED@VBVL BW
ERUGXUH GHV S/XIVHNVQMFW U BDHRL RMWWERBXMWAIOHW pHY SRXU LQW
LOQWHUFRQQH[LRQV YHUWLFDOHV HW GM\8 RO GIRQ@EHWp VK
POHYPISDUWLHOH YHUUH SUpVHQWH pJDOHPHQW GHV FDUDI
LQWpPUHVVDQWHY SHUPHWWDQW GH PLQLPLVHU HGNQMR QWU
OHV FRXFKHV GH UHGLVWULEXaW L@ Q@G 1% B WV \IVW\SGHPFHWV 6 LIBY R
QRWDPPHQW VRQ XWLOLYDXNWL RO BRNPD R/XSHRIGW GH V\V)
IRIPMOW LOW@IUBV@8Q H[HPSOH HVW FAR®WH pT %D GV RSBRVH
OTLQWPpPJUDWLRQ GHV IRQFWLRIQRQHYMHE &/RBY LHYAHHGYNQ VF

JLIXUH 9XH GIDUWLVWONHQPRPIWDW/QRQ GH PRGXOHV FRQVW
©6PDUW2KBDFNDIH@

UAV 1.3+ 7 % T+ 17°+t f—ee

1RXV YHQRQV GH SUPVHQWHU XQH YXH GIHQVHPEOH GHV \
GH FLUFEXLWYV SDVVLVSHHMWLEXYPEHQMAR QVLEOBY FHWWH SDU



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

GpYHORSSpH&DX6/8¥6 FRPSDURQV VHV FDUDFWpPULVWLTXHV |
SUpPpVHQWPpPHY SUpFpGHPPHQW

Uavas "tetfe—f—<'e

8QH ILOLqQUH WHFKQR®DQQWHMIHD W HG! IMN\SEL YHHV W YGHH/O R S S
GHSXLV SOXVLHXUW DFSXRWHYDWXOB$SBRFLpWp 'L6 THFKQROR.
IDEULFDWLRQ GIYLOWNBPRQQ @ HHARPASBIMNVG /HY SKRWRJUDS
JLIXUHPRQWUHQW XQH LQ&XFWDQBEWHGHMXU XQ VXEVWUDW °
SURFpGp GH IDEULFDWLRQ ,3°'

D E

JLIXUH ,QGXFWDQFHGH Qi RWSRBGHH VSLUHYV D X9X(W' E
YXH GH GBUVXIWWURVFRSL® ROWLTXH

/H FDUDFWqUH ' HVW REWHQX j SDUWL U6G XU SIOHRTW HCGH HU\
LQWpJUp OH QLYHDX PRUWNER BRI WW SHIREWHQLU XQ ERQ F
OHV QLYHDX[ GH SHUWHYV 'GHWOGIE WETXHW pGEN PILV B HM ° X
IDEULFDWLR®U,3GHV VXEVWUBPMYVGRQM D(QGHII¥BGLWOO LY pWLC
SRXU OH QR\DX ' GLVSRVH GIXQ*FRGEOH@&H RRED HG HH V)
QRWDPPHQW SOXV IDLEOH6EXH *BHO X@ & TXHIESLREp VA3@H
> @&HIDBQWHLFRQWUDLQWH HQRW NPAHRMP © A X'G HY LERGW |
VXU GHV VXEVMW BDWRHN LRQD G

/H SURFpGp GH IDEULFDWLRQ UHSRVH VXU OfXWLOLVDWL
OD SKRWROLWKRJUDSKLH HW OD FURLVVDQFH pOHEFWURO\
PLQLPLVpP (Q HIIHW OHV SL\QWH\ WYHHMWLKE D @HHV SHOWR V@ HB\H SULPW
HQ XQH VHXOH pWDSH GH PpWDOOLVDWLRQ &HV FBWDFWpU
GH IDEULFDWLRQ UpGXLW

'H SOXV OD WHPSpUDWXUH PD[LPDOH GX SURFpGp WHFKQH
SRVVLEOH VRQ XWR®EVBWL RQ S\HW GGH ¥ X 8 WW X0\ U HWHRO)
FRXFKHVY GH UHGLVWULEXWLRQ SRO\PqgUHV /D WHFKQRORJ
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FROQWBIMWBAWpPJUDWLRQ 'HV UpDOLVDW IERI@\D EYLLEXE AW D Q F F
RQW pWpVLYWMh MHEIH@W VXU GX VLOLFLXP KDX@HIWpVLVYV
DXWHXYV @BW pJDOHPHQW XWLOLYRXOHLSWRBPEP GHV LQ
SODQDEDHRMAY XU XQH FRXFKH GIB UPpWLQHVpHSRERXU OD SU
GH WUDQVLVWRUV /'026 @H GXMWWYPDQERGPHY SHUIRUPDQFH
SRXU OfHQVHPEOH & HEF H® UGDIDUL WDMAR@MY OHV LQGXFWDQ!
VXU YGRQW DDHVROWP SULVHQ HQWUH SUpVHQWHQW GHV FRH

TXDOLWPXX[EPULHXUMW)] @

3DU DLOOHXUV OHV UpVROXWLRQV HQ O DHUQ KXW GIMY BIQWH ¥
WHFKQRORJIDMOBIXNEBWIHVBHQVLWpP GILQWpJUDWLRQ GHV FRI
GILQWpJUHU GHVY WUDQVLWPR®N KDIXMWH B @ H\V W\ M V XP[ W D O
OD UpVROXWLRQ HQ ODVWHBH B W @R XY FIRFPESDH@W VHRQ  FH\
GH OLJQWURRRMQWOXVY IDLEOHV TXH FHOOHV GLVSRQLEOHYV
GLDPQWUH PLQLPXP-BH\FIY LIDW B4XD QW D X [QRWAS DLFBNESMR Q W
IRLV SOXV IDLEOHV TXH OfHVSDFHPHQW XL QIR BAIXQH W
SDUWLH'H SGXW IDLEOHRAHBWSDHQWUH OHV SLVWHYV SHXYHQ
REWHQLU XQ QPRXISWDHD PHOHYp HW SRXU DFFURVWUH OD YDO
ORQJIXHX&® @RXU XQH PrGHLYBR®RAWDQFH OD ORQJXHXU GH
rWUH DLQVL UpGXLWH QMiiV DG GXBWHIQ FHV & H U Ul LRERFE\S H Q
VXUIDKHWROQMULHXWPHPV>] ® @H SURFpGp D DXVVL SHUPLV
WUDQVIRUPDWHXUV BHHW EWOKYYV RXUHQFARUEOHY SHUWE

*+] HW RFFXSDQW GHV VXRADFH® L@KRULE X OV AV VLELC
UpDOLVHU GHV SLVWHYV GH FXLY UH PG RXGMHIQIES CLIEXMIQWD Y X S p
OTRSWLPLVDWLRQ GHV VHFWLR QSR VFRIQEI ORWL BH X W H@/L WX
DSSOLFDWLRQV PLFURR®G®Y GH SXLVVDQFH

/D WHFKQRORYAM LOYWpH SRXU LPSOpPHQWHU GHV LQWH
VXSPpULHXUH GH SXFHV VDQV DXFXQH GFHWD G HUSIEU BW V
GpPRQVW pW W ISRI® \CHO W @R « G®HW L QW H U F ROR) IEFHWQ RQ YHEH V
LQWpPJUPHY GLUHFWHPHQW DBXPFRYVE D E WWREIOUN BRI BHHLAIHWN p J
HVW SUpVHQMWPKUGDQV' IIV\\OMGRB GHLOOUHE OH SURFpGp
WHFKQRORJLTXH HVW XWLOLVp SRXU LQWpJUHU OJHQVHPEC
HQWUWHUBKNHY HQ XWLOGMPRYW SHVXGH PRHHQWIE OLVDWLRQV
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D E

JLIXUH D ,QWHUFRQQH[LRQV UpDOLVpPHV WXWKWQELYBNHN OD Wi
ELQWpGBWDEHN FRXFKHYV GHSUH@LVWULEXWLRQ

UAVAL ‘ec—c‘ootote— T3 Zf —f...Se'Z %<t "f oc Zfo o' Z——c'os FS«

1RXV SURSRVRQV GDQV FHWWH SDUWLB p&'Hi R 8 S PHJ HDLY HDD
WHFKQRORJLHV HW WHQWIHWGEDQV 'ORVSRQWIWHHPLHU WHPS
FRQIURQWRQV OHV SHUIRUPDQFH WV )CEN.\Y G RRFMIRDEBIN. Q W p J |
FRXF K HYG G WWIH.E XWILLFOQ VD QW OHV GLIIpUHQWHY WHFKQROI
FDUDFWpPULVWLTXHV GHV SURFpGpV GILQWpJUDWLRQ VRQW
OHV DYDQWDJHV DSSRUWpPV SDU OXVsDWL WDISER Q WSH HOD
VROXWLRQV ,3'

yé.Zé.XéW’f"f<o‘- T:to ’i”A"’of.'..:t. -'-'I'(OT_”__fo_._:to (o_-l_-%o"i:t.

3DUPL OHV FRPSRVDQWYV SDR¥DIVO DM H Q &/XG MHRIERIPHPEWMDTHX |
i LOWBM HBHW IRUWHY ORQJXHXUV GH O XX D QDG HO/AHD HWWH »
SUPVHRYWMH®MUBHY UpVLVWLYHV HW GLPOHFWULTXHV OHV ¢
FRQVWLWXHQW XQ FLUFXLW SDVVLI 3RXU FHV UDLVRQV |
SHUPHW GYpYDOXHU GH |DQW®Q JHWVHX I SpRAW H SIRUDWHU X Q
OTLQWpJUDWLRQ GH FRPSRVDQWY SDVVLIV IDLEOHV SHUWH

'DQV OH JUDSHKHURYH BHWBRIILFKpHY OHV YDOHXUV PD[LPD
GH TXDOLWp H[WUDLWV GH PHMXUHY+ GIRDGIXFWWBYFHY &W
GLIIpUHQWHYV WHFXWQRIADMEHRQ ,3' D KHXHOWRIRXWH QURBHIH Y p V
FRHIILFLHQWY GHX[TXBQMWP | PLAK PV HEXU/BD VXUIDFHV RFE.
SDU OHV LQGXFWDQFHV VRQW D)LURKpHY GEMNX OW DIW B SRKE W
SRXU OHV LQGXFWDQFHV ' IDEULTXpHV VXU WRIQW H H QF X P\
SDU OHV V\PEROHV YHUWV HW UHOLpPV SDU XQ WUDLW
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JLIXUH DDOYWOJLPOGHW RHIILWEH QXWD-0LVEp IUp VERHEREWHQWLRQ G
4pep; HW F VWREFFDDESEHJ GHV LOQGXFWDQFHY ,3' SODQDLUHYV

/HV LQG X W% IDUEEBHIVAH@IW HFRWM | I LFLHQADYLE ERRIK®OILW pl QW U H
HW SRXU OD PDMRULWpP GHV LQWpJUDWLRQV &HV YDOHX!I

XWLOLVp SROBPHEKHO DYNU®BIQYVY OD PD MR UAR\HI IGHIVHRDW G H
UHVWHIQWU B QWU SDBHXD IS RIPW pOHY LQWpJUDWLRQV ' &H |
OITDYDQWDJH GH OfXWLOLVDWLRQ GfXQH WRSRORJLH '

1RXV YR\RQV TXH OHV FRB[LFDHY W\ BW TXDYRRAXWRG@MN D W
LQGXFWDQFHV LQWpHWpISWRFQ GYWLD(OWD QW& & RX SDU VWL
&HSHQGDQW OHV H[FHOOHQVBRYWEMUURDPDLYBE W\ RRBW HQ@X}
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VIH[SOLTXHQW SDU OfXWLOLVDWphRIQE R HXE \SDWDWAWV | DULE Q
GHV SLVWHVHRQM FRQWLULEKU OHV SRHUM R X HUOIW L OW Y YLIHYG X3
SUPVHQWHQ@WOBMNYY FRHIILFLHQWY GH TXDOLWp RFFXSHQW
JLIXUHF 1RXV OH YR\RQ\58RRW D R PGHMROWDAHH Q Wp HOG D Q V
TXL HQWpJUpHS BRAP CR R IAFH HQW GH TXDOHW W ROHLPDO
JLJXUHD PDLV OD VXURBFHKIGHOOH RBEPXPH BWW SOXV pO
JLIXUHF 1RXV REVHUYRQV DXVVL TEH LOJWREGUFWILEDQ WVHD GW
WHFKQRORSUHVHAQ& H X@rHGH I JLEXHOW HW RFFXSH XQH VXUI
PP> @LJXUHF

/HV FRHIILFLHQG\E GRLTXBQWWRY HFGOPHRVRIRIPIWERQ SLIHMA
H[SOLTXH QRWDPPHQW OHV IRUWV pFDUWV REVHUYpV HQW
WHFKQRORILH[MHPSOH OTLQGXPWDQHBVG@F BXOSH XQH VXUIL
GH PP DORUV TXH GHGOHVEHW p@lV@DQRP )LIXUHE
(Q UHYDQFKH VRQ FRHIILFtH@VR GW UMK D O IS\ & UH ¥ WOGEH SUpV
JLIXUHD 7R XO/IRQMW W B D YWD W p \@E/DIQQ/G X FWDQFHV IDEUL"
OHVTXHOOHV OH GLDP&WUHI BHNVOW.IDYW GWVGHRHIILFLHQW YV

DORUV TXH GHV FRHIILFLHQW YV 3DV SG.RRGH @ FEHY WH/ R Q V
GH —P

1IRXV YRGRQWBOHY FRPSRVOHMHEKQRORILHV /FRERQHWW (jOV
DWWHLQGUH VLPXOWDQpPHQWH&/HXQW UWdWD BEGIQFHR/P S B B LRWPP |

JHV LQG X FIVEDLQLFBKBI W W UHVYV  RpMDDVOHAIW XGH S UPRHIILFLHQ
PD[LPDXWUrPHPHYWY HW GHV VXUIDFHV RFFXSpHV SDUPL O
FRHIILFLHQWY GH TXDOLWp VJH[SOLTXHQW SDU OH IDLW T
SDUWLH DX FRQWD PR GH HI IDWUG B K F SKEWW ISPH@WYV GLpOHF
&HSHQGDQW OD FRPSOH[LWp GX SURFpGp GH IDEULFDWLR
IRUWHPHQW OfXWLOLVDWLRQ GH FHWWH WHFKQRORJLH

JHV LQGXFWDQFHV LQWpJUpRYL H Q'3XSWIip® H\ODAOHAD VO DX QV FFU
FRPSURPLVY HQWUH FRPSDFLWp HW SHUIRUPDQFH 'fXQH
FRHIILFLHQWY GH TXDOLWp SDUPL OHV SOXV pOHYpV HW T
XWLOLVDQW GHV WHF& QRPORH LDV FHDMRHIUW/F & HV VSLUHV VR
HW GX SORW GH UpVLQHRQW HAR SOV IBRPDQEEPYWHY GHV F
VXEVWUDWYVY TXJHOOHV QH OH VRQW SRXU OHV WHFKQRORJ
TXDOLWPXPYR®W DWWHLQWY j GHV IUpTXHQFHV SOXV pOHY
HW 7(9YDOHXU GJLQGXFWDQFH pJDOH LO HVW GRQF SRVV
IRQFWLRQQHPHQW RSWLPDOH VLWXpH j SOXV KDXWH IUpTX
DSSOLFDWLRQV PLOOLPpWULTXHV VRQW YLV®HW HE KR GOR\
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,3' ' RFFXSHQW GHV VXUIDFHV BWWUPH SRXUSGMV VDLEDHIN
M XV T X Qj+

J)LQDOHPHQW OfH[FHOOHQW FRPSURPLV HQWUH FRPSDFL
FRPSRVDQWY SDVVLIV LQGXFW\LI'GHP RPWWH F® B RIRNEEH BQY
/$$6&156HW OD VRFLpWp 'L6 THFKQRORJLHYV

VAZAXAL"f..—+"co—c“—Fe Tte —F .. . Se'Z %octe

3RXU SRXYRLU HQYLVDJHU XQH LQWpJUDWLRQ ,3' VXU GLI
OTXWLOLVDWLRQ GH SUREW®OMW B EGD WD X WRBKR @GRH FHE pH\D W X
VXVFHSWLEOHRDGMDEMPRKY OHV pOpPHQWY LQWpJUpV VXU Ol
OH FDV GTXQ V\VWqgPH 6L3 1RXV SURSRVRQV GH FRPSDUH
SURFpPGp GILEWpJEDE VRIMXWUHYV WH FKHYR®RILBNQWHY WHF|
GILQWpPJUDWLRQ ,3' VRR@W EPRMDSN UpXW UGD DY L WIGWRQ GHHV FR P
pJDOHPHQW LQWURGXLW TXL HVW OD FRPSOH[LWp GX SUR
FDOTXWLOLVDWLRQ GH SURFpGpV VLPSOHV HW SHX FREWF
DSSOLFDWLRQV j YLVPHV LQGXVWULHOOHY HW FRPPHUFLDO

7TDEOHDXRPSDUDLVRQ GHV WHFKQRORJLHYV ,3' HQ IRQFWLRQV G
IDEULFDWLRQ

THFKQRORJLH7KHUPLTXEHUDVLYLWpPp &RPSOH[LWp GX SURFpGp

17&&> & @ SHEXLW IDPLQDWLRQ HW UHFXLW

79> @& @ @ *UDY X SDUDPGWUBYXUH GHV YLDV
6WUHVV PpW@OOLTXH SDUDPgWUHV GX GpS{W PpWDOG
OLFUR/LOQDIB @ *UDYX 3DUDPgQWUHY GH JUDYXUH HQ IRQFYV

IRWUH WHFKQRORJLH ,3'

(Q URXJH VRQW UHQVHLJQpV OHV LQFRQYpPQLHQWY PDMH}
VLIQDOpPV OHV SURFpGpY GRQW OHV GLIILFXOWpPV GH UpDO!
SURFpPGEPWBSHX3XH j OTDXJPHQWDWDLDRWLGKVQRNE RKX G \F RBXF
JUDYXUH RX GH IRUPDWLRQ GHV SLVWHV PpWDOOLTXHV HQ

/JHV SURFpGpWS8DQDRHFRAW UHFRXUV j GHV JUDYXUHV GH\
XWLOLVDWLRQ HN®R VXUXUR XBGBWMREW pIDPU GHV VXSSRUWYV
HQYLVDJpHV FRPPH BLHV6LQWHNI FRPISRUYD QWY VRQW LQWp.
QRPEUH GfpWDSHV DSUQV OD JUDYXUH SHXW VI{DMRXWHU !
TXL DXJPHQWH OB FRPB®H[LWpP GX

/JHV WHFKQRORJLHV 7(9V RQW DXVVL UHFRXUV j GHV SURF
SHUPHW GH UpDOLVHU GHV JUDYXUHV ORFDOLVpHYV @DQV O
> ® @FH TXL OLPLWGH @GHVYUDIG/OWHRQ GHV FRXFKHV RX GH
SUR[LPLWp
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/IHV SURFpGpV /7&& WUDYDLYOH-OHGWVHEFBORPLYXRAM QYW OH X
IDEULFDWLRQ FRPSUHQQHQW5 H QUHH FROLKD G XWHU YWHUR/SHpAIDVE K V |
XWLOLVDWLRQ HVW GRQF OLPLWpH ORUVTXH GPOVWAUHY VX
ORUVTXH GHV SHUIRUPDQFHV 5) WUqV pOHYpHV VRQW UHTX

(QILQ OD IDE ULV DP MWD S DUXHWUHMW LOLVH SDV GH SURFp
SDV pRIWEW KDXWH WHPSPIDEWX BEBRWIEBRQUHY PpFDQLTXHPHQW
HW FRPSOH[H /HV VSLUHV VXVSHQGXHV j OfDLU VRQW IUDJL
&HUWDLQV FRQFHSWHXUV H[SORUHQW OD SRVVLELOLWp GF
LOQWHUSRH XUV

/D WHFKQRBRGRH) W GLRNS\RSARIQNH. @D D KDMH O@XYV JUDQGH VR
GILQWpJUDWLRQ SDPWHKG IGHVE VRPXML GV IDEULFDWLRQ HYV
WHPSpUDWXUH HW DXWRULVH XQH LQWpJUDWLRQ GH FRPSI
VXSSRUWYRQRXS/XDOH FR QU WMIWHU U DAVUIRMBG Y WHEF RVQ D @ F IHR
VXU GLIIpUHQWYV VXEVW UDWIVE UAIF B\WWRQVHEH FHYFGLYHUV \
VXEVWUDWYV PR QWIXQ pUJBDDRIPE GOV SIMRFH GJpDOLVp VDQV D>
(QIL@®D VLPX®WREW®PGGH IDEULFDWLRQ IDFLOLWH XQH DGDE

Vo e~ F 7 tet¥E Zf —2 %t @

'DQV FH TXL SUpFgGH QRXV DYRQV Y@EYPYH@ RXSp B [5 WG
QRPEUHX[ DYDXQMDIWVDX QLYHDX GH VRQ SURFpGp WHFKQI
HQWUH SHUIRUPDQFHV HW FRPSDFLW p TDMW W H& QW FORMOLF W BV
FRUUHVSRQGHQW DX[ FULWQUHV H[SULPpV SRXU OfLQWpJI
POQRQFpPV HQ GpEXW BBHVEKDSHWUHH FRQVWDW HW GH OfH[FL
WHFKQRORJLH SDU UDGHERUOWURR[ HROWDQORW QRXW SRX
SR WIRQWR'XU OTLQWpJUDWLRQ GH IRQFWLRQV SDVVLYHV IRU
6L3 RX SRXU OH SDFNDJLQJ

/ID WHFKQRORSHMHBRBW GILQWpPpJUHU GHV>LQ@XF&8W GHHW VF
OLIQHV GH WUDQVPLVVLRQ ' 3RXU SRXYRLU HQYLVDJHL
FRPSOq@OWHVXMWBBY FLUFXLWYV GH ILOWUDJH GYDGDSWDWLR
GLYLVHXU RX FRPELQHXU GH SXLVVDQFH EDRIXEH XV DMOHMNKWN

3bU VXLWH OHV REMHFWLIV GHV WUDYDX[ SUpVHQWpV
GpYHORSSHPHQW GH OB RXHFKDERIOHRXGIH QAUIRN M WBY HW pWH:
OIXWLOLVDWLRQ GH OD WHFKQRORJLH SRXU LPSOpPHQWHU

/HVRE GHQ VEIWNHORSE SpY GRLYHQW SUpVHQWHU GHV SHUIR!
VROPQRWGHV DILQ GH PDLQWHQLU XQ QLYHDX ¥ SHWRQ
HQVXLWH IDEULTXpV /H SURFpGp WHFKQRORJLTXH GRLW rW
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SUpVHQWHU XQH IDLEOH WHPSpUDWXRK\GH YBIEHU OHIYWQ RBE
SRVVLELOLWpPV GILQWPpPJEGIDAWLRQV GDQV OHV VA\VWqgPHV

IRXWEKOLVRQV HQVXLWH 'O®R MWH FPRIRDORHUHOBY VROXWLR
DSSRUWHU GDQV XQ FRQWH W VG QIRXW p WIRDXW QRM@ \G ISIRIXAL G
VI\VWGPHV 5) IRQFWLRQQDQW DX[ IUpTXHOAH\D YPRO@\D LY WL
OTWHQVLRQ GHV D®FHVLRDWWRIQVIYHIVHQFHY HQJHQGUH XQ
POHYpH VXU OH EORF DQWHQQH GHV WHUPLQDX[ 5) /HV F
GRLYHQW FRQWU{OHU SUpPFLVPPHQW OHV DY DOUWGKG HW HHGM
pOpPHQWYV UD\RQQDQWY &HWWH FRQGLWLRQ HVW HVVHQ\
IDLVFHDX HW XQ GpSRLQWDJH SUpFLV &HV FLUFXLWV IRQW
LPSRUWDQWY SRXU S®hVHRNHRLP D@ANREHY HW XQH IRUW
GILQWPpPI1BRWIHEHORLWRQV OD SRKFKYRORIVHU3XQH PDWULF}
HVW XQ GHV FLUPF X3DWASRIN VG EXBB D BN ER QG p Y HORBIS P H QGAR L
PLQLDWXULVpH SHUORPRHIOW BOWW XRDEQOWWqPH 6L3 )LQD
FRQFHSWLRQ OD IDEULFDWLRQ HW O 8HRPHIFWPRHYYD WH. RHX
DYDQW OHV EpQpILFHVY GH QRWUH VROXWLRQ WHFKQRORJLT

W ‘e Z—ec'e

&H SUHPLHU FKOVSDWVYH UQ@FILRS®OHY FRQWUDLQWHY DX[T:
SDVVLIV 5) SRXU OHV QRXYHOOHY DSSOLFDWLRQV GH FRPP
WHFKQRORJLTXHV GpYHORSSpPHV SRXU WHQWHU GILQWpJU
EHVRLQV

1RXV DYRQV GYDERUG SUpVHQWpP XQ DSHUo0X GX55RQWH[W
TXL WHQG j GHYHQLU GH SOXV HQ SOXV FRPSOH[H DYHF OD
I[UpTXHQFHYVY PLOOLPpWULTXHYV DHS6OH BWPRQYHSR XD Q@D SS
FLUFXLWYVY GRLYHQW GRQF SUpVHQWHU GH WUqV IDLEOHV S|

/TLQWpPJUDWLRQ &026 VXU VLOLFLXP QH SHUPHW SDV GH |
OHV FRPSRVDQWR/LOBDNWW@HW GM SHUWHVY 'H QRPEUHXVHV VF
,3' VXU SXFHV GpGLpHV VRQW DO RHQVHNLSDR OpHHNV SURBFLS D)
VXEVWUDWYV IDLE O HV OSTH QW ¥ WDWMLLARLQY p¥' SHIRX OHV GLYHUVH
VRQW BURFRW OTLQWpJUDWLRQ GHV IRQFWLRQV SDVVLYHV

1RXV DYRQV LQWURGXLW OD WHFK®RDRW H B pWRIFLR $VSp H
7THFKQRORLILSWUPHW OJLQWpPJUDWLRQ ' GILQWHUFRQQHI[LR
IDLESHVUW(H) FRPSDWHGWWHHFKQRORJIJLH SDU UDSSRUW DX]
SURSRVpPHV SDUQRXD PRWYPMURQPXNUBILQVL TXTfHOOH SUPVHQW
HQWUH SHUIRUPDQFHV HW FRPSDFLWp 'H VXUFURLW OHV |
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VDYRLUDKRGH WHPSpUDWXIQH PEYWIRFHE UHT XWLOLVDWLRQ (
UHODWLYHPHQW VLPSOHV SHUPHWWHQW GYDERXWLU j XQH

/[IXWLOL®BWERMHFHK Q RSHRIAGH Y W p BBHWU FLUFXLWV SDVVLIV
PLQLDWXULVpPNUGMX ZRWBHGBHRUPDQFHY j WRXV OHV QLYHD:

/D WKqVH SUpVHQWpH LFL D SRXU REMHFWLI GH UpDOL
QpFHVVDLUHV SRXU SHUPHWWBRPGB qG\LINV SSFRXHU O 1L.XQWH J U O
SDVVLYHV LQQRYDQWHY &HOD FRQGXLW j FRPSOpWHU OH
i EDVVH WHPSpUDWXUH SRRXWHQD [l BEXIURDWEROHGRYVF HQV XL
G LVWUGEXYWEKR@®DX U X @G UpFHQWYV GB\RQ YD PWWULFH GH
DILQ GH UpDOLVHU OD GpPRQVWUDWLRQ' REWBRWHQWLDOL
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@0DGGHRP:®YH :LOO %H 7KH &ULMWQLPRBURZDYN -RXUQDO
QR S

@ 2VVHLUDQ* HPRHEL®OH @QG ZLUHOHVV FRPPXQIPEDM GRAV
8QLYHUVLW\ 3UHVV

® %XULWURIP @YHIRUPV WRKLQJV IRU * aHZLEDBIBYH
-RXUQDO 9RO QR S

@ +XR DOW*CE&HOOXODU 8VHU (TXLSPHQW )URP 7KHRU\
'"HVL3Q,((( SFFHVV YRO S

@ S5SRKW QR OOLEZBWHEHDPIRUPLQJ DV DQ HQDEOLQJ WHF
FRPPXQLFDWLRQV WKHRUHWLFDO alHOV LSERPOALX\QLBRW LRQ
ODJD]LERO R SQ

@ 9DQQLWKDPEYTRZDW @O *© $SSOLAMWMPRIQWV5PDG &DQ
7HFKQRORRHKQY :LOH\ 6RQV /WG

@ *HWWHRKHO&KDOOHQJHV RI * 1HWZRBNREQYHILRRWQBRQ 9
QR S

@ 'DKOPDQ OHW 7D Q7(DGYDQFHG IRU PRE 66IF REQURRMGE IVQ G
(OVHYLHU

@ 3HW @@ LQWURGXFWLR®YWHRPREQOHP EWRBGEDQG V\V\
&RPPXQLFDWLRQWR@DJD]IQ®EH S

@& 9LDO@RQWULEXWLRQ j OfLQW pRIDGHLR € W 1PV OFQ LUAFpA
SRXU OHV WpOpEFRRPEQDEMBMR@®Y j GLULJHU GHV UHFK
7RXORXMHXO 6DEDWLHU

@) %DOWHDQX5HWROQOW €Q0G ORGXOH $RELKILM $F STOKUFDWV ILFF
WK (XURSHDQ OLFURZDYH &BQLNUHOFGIFHXO0&

@) %DOWHDRXR@EW (QG ORGXOH $UFHKIQVHFEW XLED2ARU  *
DQG &RPSRXQG VHPLFRQGXFWRU ,QWHJUDWHG &LUFXLWV
1D VK Y L7QO\-DBQV. V

@6 &DSRUDO 'HO %RYHDORS HAK LDVOH F @& X3 KR CREDNT H QRAUDO/G
DQ:GUH®BWR SVLIRWWAY RO S

@<ROHYHORSSKBEQYWQFHG 5)LBD/AMNDRH IRU &HOOSKRQH'
LOLFURQHZVLVSRQLEOWWSW PZEDRQHZYV FRP SURGXFWV D
VLIRBHOOSKRQHAYHORDGHG

@- $ (VWUDGDH\BWEDGGHKG &KLS $VVHPEO\ 3URFHVVLQJ
&LUFXLW 3HU,I(RUPDDEGW L R0OQ ¥ LRRY D Y HDTRH RIKTOX HSV



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

\

@$ +DJHODXHUQWMIDDW HEI BFWWHRY + HWHURJHQHRXV |, C
OLOOLPBIVAHH BFWLYHVRLDEE 3DV VW V: DUGNBDQ 3DFNDJILQ.
7HFKQRORJILWYFURZDRE R SO

@* +DRELMDOHYMW P®QG $QDO\VLV R SISWDQ IHUG XFWR L
@' 0 3R]JOILFURZDYH (QaMBHHGH ULRKIQ :LOH\

@+ 3 +@Q WKH *HQHUDO 5HODRWLRQ&RHWHERMEROQGHQFH
7 U DOQPWV L ROQ ¥ UBRWZHK H FOURTGH KL TX MR O QR S

@, %DKOXP®HG (OHPHQWYV IRU 5) DQG $URHEXD ¥R X&IHU
OLFURZDYH /LEUDU\

@$ *KDQQRRQPHSWLRQ HWERYW pFILDUELEFWOQFHYV j IRUW
GH VXUWHQVLRQ SRXU DS S LW KW R ¥ 8EHUSHIRWIDIRE M H 5)
,,3DX0O 6DEMXORMXNH )UDQFH

@6 &KDHNIJDORZ®RVV LQGXFWRUV EXLOW RQ 3(&9' LQWULC
5) LQWHJUD W K BIJSLURAMNILQNDUOH IRMDUD& B © SXW 1 Q H H UYLRQD)

& s

@$ ODULF HW DO © $ VLPSOH DSSURDFKRRRB ORRKH®
LQGXEFWRWMUQEHPLRRRGXFWRU &RIQIBUB QFRIX&HE L H

@- + +¥W DO © )DEULFDWLRQ DQG VERKSDWGRKGVWR U\R $E
ZLUHOHVV FRPPXGLFOWHBQDWLRQDO &RQIHUWDQ@ER HRMH OL
:DYH 7THFKQRORJWHEMATH &KLQ

@& 3 <XH HW WVWWXG® RQ VXEVWUDWED WHIG F5Y VS BV V\LLY(
FRPSRG@HQWVO0776 ,QWHUQDWLRQDO OLFYRDBWHHP6\RSRVL
(W DBVQ\L V

@& 9LDOQBWLRLVDWWRRFWHNUHY GLIIpPUHQWLHOOHV HQ
DSSOLFDWLRQV HQ EDQGH PLOOLPpWULTXH $SSOLFDW
GRXEOHPHQW pTXLCGLEWKGHAGRP @MW REKWRXVH ,,, 3DX
6DEDWRKXORXVH )UDQFH

@- 1 %XUJBRDBWJH®V LQ 5) LQGXFOWRIMWRDQ ¢ILQIENVXE VW U
,QWHUQDWLRQDO (OHFWD® QU H @ EEM FBRWEHW L Q J

@) 7DEDUDQ®B&RPMBIDFW PRQROLWKLF VSLUDG TWIKGUDW)
&RQIGEH RQ 3K ' 5HVHDUFK LQ OLFURHOHFWURQLFV DQC
1D[RVDRUPLQ@B ,WDO

@& + 7VHJIDOHZOFRPSIHDMGD&3UNDMMWFRXSOHU XVLQJ *D$
WHF K QRORMAWURQLKFROHW WS UV

@& & +XDBAV DOLQ@DWXUL]DWLRQ RI %YURDGEDQG 6WXE
%ULGUKREBEON( $SFFHYRO S



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

\

@6 :DQH KWWWLAQ RI /DQJH &RXSOHUV ZLWK ORFDO JUR
%L&026 WHFKQRORMHI OB FPLEDW ISOGL R J)UHTXHQF\ ,QWHE
&LUFXLVRW I6X3PS& 3KRHQ L(W BBV V

@0 *DVWDOGDLHWRYWUIZDS WA@RDH IRU SKB\(B HKLURQQF F
IHWWHRO® R 8

@7 6 ' &KHXQUW RQFKIES ,QWHUFR QIWF WSIKRQLPPWLRQV 8V
$OPRSSHU 7HFKQRORJ\ DQG :D YR\ H QQBRKOSRAIINA WELLRUF X L
&RQIHUKE@&&6D,Q )UD @BL WIRQV V

@: 7DQBSGRUW GHV OLJMWQH¥ % PXE ISWHWIRQYPDQRHIVGGTXQ
PLOOLPpPWULTXH HQ WHFRQRQFH. & KRB YINEMEBRRE O H
*UHQREOH )UDQFH

@' |/ /XRQIL®H j OD FRQFHSWLRQ GH OLJQHV PLFURUXE
VWUXFWXUPDGBEYV OHHMW PLOOLPpPpWULTXHV DSSOLFDWLR
SDVVLIVpBR|UR TWKFHWHGRFOARWMHWVLWp -HDQeWRIQQBIM 6
YUDQFH

@* :DQBN DQRY®I OFBRIFKRG &3: ¥R VWUXFWXUH IRU FR
FRPSRQHQWYDYGIGDBB GLFWW LRMFWURQLF &RPSRQHQWYV |
&RQIHUMKWDNH % X HQ D( WLD&VQADV )/

@3 6D UHMMID/®LIBHUIRUP DQWLHS 2602’V )LOWHUV 8VLQJ &3: D
'DYHK3: 7UDQVPLVVLRQ /LQHV2RQ((3RUR®GW LARLE@MHIRWU R Q
'"HYLFWRO R SQ

@< $RMN DQRY® O 6\PPHWULF +LJK 4 ,QGXFWRHYHOEULF
&63 7HFKQ@RO®RUIRSHDQ OLFURZDYH ,QWHJUDWMGLRKUFXI
$OOHPDJQH

@+ $ <DQW DQQFRLS KLURGXFWRU XWHYHO/ZEHMEE SDFNDJF
W HF K QRR,@RVIN U QOLWURYDWVHPY 3DFNDJLQJ $VVHPEO\ DQC
7DLSHL 7DLZDQ

@$ *KDQQDP +LWKDEB EDVHGE&EREMFWRUV IRU 8) SRZHU
((( WK 7RSLFDO OHHWLQJ RQ 6LOLFRQ ORQROLWKLF ,CQ
3KRH®E [ W DBQV V

@; 6XAN DO[SHULPHQWDO DQRQA\YGX RV PIE BV IRUPDQFH 2
SDWWHUQHG JURXQG VKLHOG FRQ3LIXWUPDIMIRIRYDFAG G.
&RQIHUWBQBWKHYVW KU HW D QGGHH

@% ;LQKDL )DEURGDWLRQ DQG PEHIDMXA H PIBXWWRIUG/L L QW
/32 LQ WK ,QWHUQDWLRQDO &RQIHUHQFH RQ (OH
'DOLDQH &KLQ



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

\

@. ,WRL GPQFXQS KLMELUDO &X LQGXFWRWOHWREHEAHG LC
SDFNDJH IRU VLOLFRQ(H) OD/FS QW BWQRRWLRQDO OLFURZDY
JRUW :RU\WKDRN V

@; /L & HW BRRKRLSO QQAXFWRU ZIRYH LGBIOLPHWERWHUQDWLR(
6\PSRVLXP RXYEHDKHRF\ QWHJIJUDWLRQ 7THFKQRORJ\ 5),7

@. & *XSWD HWFDRVWRILS /LQHV MEG GHOSRMVMHEGH ¥R X V H
OLFURZDYH /LEUDU\

@6 FKR @& (FR WKLQ?* *GORRXPHQWDWLR®LWSHRRKLE IOTHX HV X
KWWSV ZZZ VEFKRWW FRP DGYDQFHGDRBMULD/ONQURLYK S
JODVVI@IOUQYHFR LQGH[ KWPO

@6 & +VLHK YDEWIFDWLRQ FKDOOHQJH GHYLFH FKDUDFV
SDVVLYHV RQ JODWK QB FW\LOR 6 R 6 WDMHMRQ 7THFKQRORJ\
(67& *UHQREOH )UDQFH

@$ % 6KRUHBURNWDHVV@QG DSSOLFDWLRQ RI WRURXJK J
LQ 3DQ 3DMEEILRHOHFWURQLFV 6\P SRML XWPO (NDIBABOM L | L F

@< .LP HWOHFWO®LFDO 3HUIRUPDQFH $QDO\VLV RI *ODVYV
'LVWULEXWLRQ(IHWZRBRQIHUHQFH RQ (OHFWULFDO 3HU
3DFNRJI DQG 6\VWHBWD Q3 R3GM DRV V

@0 6 .LP HWOMWDWHKLQ DQBGBK5) ,QGXFWRUV LQ 20DVV 3L
(((TUDQVDFWLRQV ROF&RBEADPQW\ODN XIDFMROQRRQJI 7THFK
S

@& | &KBQI®BVLIQ R4] EUDQE®H FRXS®KNE QUMD \L QW H
SDVVLYH GHYLFH , WHFRQYRURDWRR Q) GDHEHR XHQF\
 QWHJUBRK®RORJ\ 5),7 7DLSHL 7DLZDQ

@3 6XQ HWWLOQ ©QG )DEULEDWHRBQ RWHODNWHG 3DVVL
WK ,QWHUQDWLRQDO &RQIHUHQFH RQ (OHFWURQLF 3DF
&KLQH

@5 7XPPDOD HW WBHIORIWQBIQG KRPRJHQHRXV SDFNDJ

WHFKQRORJLHY DW GH¥BBPK® BRBLVLAVWHPURMDHFEWURQLFV
3DFLILBLPHD(WDBQLV

@6 2QLWDNH7*9W7BOXD@V 9LD OHWDOOL]DWLRQ E\ 'LUI

*ODVVY((( WK (OHFWURQLF &RPSRQHQWYV DQG 7/®NKQROF
9HJDV (WODBQ\ V

@$ % 6KRUH\7KWRRPIK *©ODVV 9LD 7*9 7 ISFSOQLF®RI\RIRW
,QWHUQDWLRQDO 6\PSRVLXPOP® ORFPAMIHFWURQLFV



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

> @& %XHFW EVLIQ DQG 'HPRQVWUDWLRQ RI +LJKO\ OLQLTE
/IHYHO *ODVV 3DFNDJH IRU((Q(OBWBH@MHAUWURQLF &RPSRC
7THFKRR &RQIHUHQFHU @& DGR D8PV V

> @%$ .KDOLWMFKRRORJILHV /7&& HW VWpPpUpROLWKRJIJUDSKLH
FRQFHSWLRQ GH GLVSRVLWPELO LR\ B REMANTXRIFW R WD W
SQLYHUVLWp G RUPARJIJHVDQFH

> @0 %ODHYHWO/RZ 7THPSHUDWXUH &RILUHG &HUDPLF /7&&
IRU KHWHURJHQHRX\W LVQKVBSDRWHGAMRPWHIMQOFH RQ (OHFV
3DOPD GH VS DRQHD

> @$ 6XWRQR+HM DIQ&PVHG SDVVLYH OLEUDRIGEDEWZIMHOF
623 PRGXOH GAYHORSPBWWRQV¥UWRRYZ DY HDARHRKTX HV
YRO R @&

> @- =KRXRZ®ZDUGYV UDWLRQDWHBEMUBPRXRIGORHAUDPLF /7&
PDWHULDXOWMQIDO RI $GYDQFR® &ISQDPLFV

> @0 ) $PLUXIGGEAZ ORVV /7&& SDVVLYH WUDQVADYWLRQ C
IUHTXHQE $VBDFLILF &RQIHUHQFH RQ $SSOLHG3PWHWWUR
'LFNVREODLVLH

> @+X -LDHW DOED©@G ' PHDQGHU VWULSOLQH GHO®D\ OLQH
,((( 0776 ,QWHUQDWLRQDO O0OLF%RY D/RQVASHYRN L X P

> @< <DR HWDEDOQG® ' PHDQGHU VWULSOLQH GHOD\ OLQ
,QWHUQDWLRQDO :RUNVKRS RQ (OHFWURPDJQHWLFV $
&RPSHWRWKHRQGX 6LHKXDQ &KLQ

> @, 3LHNDU]OHINQDGO UHGGERMSYVIMFERE GLUHFWLRQDO FRXS
LQ PXOWLOD\HU /7& &V HFHKOHRERRPPX Q L FD W L R QaH YRIWXDORS H7 (/
6 HWE L

> @71 .XR HW BRPS®FW /7&BLBUVDEAFFXS OHU 3 W TXIORIED HIQH/G
FLUFXLW PRGHOIRW WU DQVBRYN LIR@GLHH HGRWH SNRWY
YRO R 8

> @- 0 /yPHJOOHJIDY HWAMYHPHQW RI WKH 4XDOLW\ )DFWI
,QGXFWRUV E\ /IDDRVRARQRGSWULPDQVDFWLRQV RQ OLFURZDY
7THFKQLROHW f S

> @& .DUQI®BOWVLYH FRPSRQHQW GHYHORWPH®WRIHKDQ 7
OLFURHOHFWURQLFVY DQG 3DFNDJLQJ &BRUNWRINQAH 3 ROBRJ

> @6 $OLRXDQMWHHWKROMR@EHQRLG 5) LQGXFWR UDWERWD 6L3 /
((( 0776 ,QWHUQDWLRQDO OLF% B @ DN BVUBSERAL X P



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

> @. + S5LGDFADJILQJ RI OLFURZDYH ,QWHJUDWH#HW® KJWH XL W
GH GRFOURUYDHUW VLWp GH %UWWBVYQYH 2AHFQBH QWDOH

> @% =KRX HWOQROWXUL]HOHKPSWG/7&& JLOWHU :LWK 6SX
6XSSUHVVHG, QWHW BDEDER MRUYLFWRAH UHOHVV RRWSBR Q
IHWWYROR 8

> @0 1RQJDLOOBIPEQWY SDVAVLIMKRQWHHVPEH ONLQJIpQLH
GLVSRQLEOH KWWXSV ZZZ WOIFKQUEXSRIFHXPHQWDLUH HQH
WK FRPSERVYDEWWDQVIRYRMWHXXMWHOHPSHIMWWARIWHJUH V
G

> @/ +ZDQ HVWH®O)DFWRU ,PSURYHPRMHEHM ®RHG55) ,QGXFWRU\
OHVKHG *URXDGVRORQBDEEURZDYH QFRIQIBBMEDQJINRN
7KDWODQGH

> @6 'DOPHIVEDHNVLJIQ RI LQGXFWRUV LQ RUM QALAUNGEVW U
DSSOLPDW(RQ@V76 ,QWHUQULIWURQ@D®YH 6\PSHRWMWROH :$
(W DBV V

> @5 'HOPGDXK@®OVHX 'ULOOLBQWIWALIKURXJIK *ODVV 9LDV

' DQG ' 3DFNRXLWUQYD @ IRA WRKIL A ¥ VIR RARLFH WAR O

& S

> @* 6 .LP,@WHJUDWHG SDVVLYH G HY.IORLBFLRCR UU Q@ RBHHTK U R X
,QWHUQDWLRQDO &RQIHUHQFH R QD(PMIDVRIR QDY 3DFNDJL

> @< & +VLHK &MKMDDDFWHUL]DWLRQ RI WKURXJR J@/KVV YL
,QWHUQDWLRQDO OLFURV\VWHPV 3DFNDJLQJ $VVHPEO\
,03$&7 7DLSHL 7DLZDQ S

> @& < .XQHW 0 ,3' ZLWK +LJK $VSHFW 5DWAL R (&X WIKOODU
(OHFWURQLF &RPSRQHQWV D Q@G 7781 BRQR O R JR\ECRMY N U H Q F I

> @- .LP HWIDI&X 'e6) VROHQRLG LQGXFW B DG LR )UGIDTKWQF
,QWHJUDWHG &LUFXDRSD WMWY X P

> @7 & /HW BODVV %DMBHGQWHJUDWHG 5) $%,&((L QW63
(OHFWURQLF &RPSRQHQWYV DQG 7HFXQRORIW BMYM UHQF

> @0 :RMQRZVNL' HWID+RUIEIRQWDO DQG YHUWLFDO LQWHU
RI SDVVLYH PRPERQHDWOHFWURQLF &RPSRQRQMW VY HD@RH 7 H
/DV 9HJD\YWDBQV V

> @/ .DWHKL HW WHWRJIEQHERKNOHD I&IWIFXLW?2 $YHRKLWHFW
OLFURZDYH P& RDEL Q8D



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

\

@, =L@HELGLQH KW ODREHGGHG 6XVSHQGHG OLFURPDFI
,QGXEWRU 0776 ,QWHUQDWLRQDO OLFWB®ID YHDRPIS\RAR X B
(W DBV V

@/ *X HW DBHBIRUPOQRIHRERSDAWLEOH 6ROHQRLGDO 7UDC
&RQFHPXVSHQGHG &RQILIJXUDWEWRQRYVFBRRZAKHRBO G
THRM.TXMRO QR:; S

@$ 0 1LNQSHMOD®\VLV 6LPXODWLRQ DQG $SSOLFDWLR
&RQGXFWLYH @WqMHW UDRVFNSRUDMUVLRWLIRU@LD D& %HUNH
(W DB\ V

@; OHOOKDMDRERDQE®VPHVFEKPLIKRMY GDQV OH SURFpGp GH .
6LOLELYWKGN G RFVWQRY B WV [EV®2GC H2DQV )UDQFH

@/ *X HW ORQFBXWSHQGHG 6ROKQREAGFWRUV LWK DQ
&RPSDWLEQHURPONKLQLQY 7HERKQEERIRQOWRMURQ 'HYLFH
YRO QR; S

@0 +DAV DOXVBHQGH®GB ROQWHIKDWHG LQGXFWRUV XVLQJ :
WHFKQRORWIKHYQWRHUIMD® W RQIHUHQFH RQ (OHFWURQLF 3
'DOLDQH &KLQ

@/ +X HW'HVOLI@DQG 3URFHVV 7HFKQRORJ\ IRU +LJK 4
,QWHUSRVHU 7ZQWHKUDEOWLRQDO &RQIHUHQFH RQ OLFURZI
7HFKQRORJ\ &&BOYIGX &KLQH

@$ /DQFDVWHU O,QWWZDRDWH® FLUFXLW SDFNDJLQJ UHY
' SDFNDAL@NVNHPWHIUDRQRQ S

@7 6KLW MOQUVW 'HPRQVWUDWLRDXRM 3D HID ENDYNV)DROU
, 2 '"HQVLW\ DQG +LJK )RKLTSXHQRMHIYDWILW® (OHFWURQI
&RPSRQHQWY DQG 7HFKQRORIV GRQGHROIBHINAH (&7 &

@) & +VHKW +HWHURJHQHRXV ,QWHJUDWLRQ2XWWK 0X
3DFNPJH( WIKOHFWURQLF &RPSRQHQWYV DQG 7HBRO@QRORJ\
'LHJR Q8DAQV YV

@$ *KDQQDP 'HWOBIGWWELF OLFURZDYH &KD UBEWN BHNLWOL F
8VHG LQ DX $SARFHIYRSHDQ OLFURZDYH &BAPHUHKRYDHD (X

@0 .KDOLO HBWRBEBUWRHV RI %LQDU\ 3RO\LPLGH ¢
+H[DIOXRURLVRSURSVFOUGHIMH RURBPWRPRIHHOIPMRGDUW $
& s

@2 7DORQROGULPWpPYV GHBRIRROL\G RV GHLVQ #D M FHKWQ L3T,XHV
GH OY,QJpQLHXU 'IKWB\R O E OAZ Z WINRIFFK@LLHI XB VU ED
GRFXPHQWD L WHK P DRADHWIKHEIKHP\R S PR\D\WR U TRISK L H V



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

SRO\LRPUGHNSDPHYV SURSWHI¥ROHNNVPLGHYV
DP QLY KWPO

> @. . 6DPDQWMPXCWLOD\HU KHWHURJHQHRXV LQWHJUDW
JHQHUDWLRQ DSSOLFDDWMHR @O\WQ & CE R LRMEBH VOMUH U QD W LR C
OLFURYH DQG 5) &RQIHUBRFHG DIDEHE

> @& 6RQJ HWDP® R® SRO\WLOVHVTXLR[DQH & WHIOHFRWKWLIHG
UHGLVWULEXW RK@ QD\HWVOLHY HIDQS D F ND(J L QWK D(DHFIWFDRVQIE
3DFNDJLQJ AHFR@RORDFHLEBIBRSRUNI 6LQJIJDSR

> @' 0XOOHUOKWW OPWXULQJ UHGLVWULEXWLRQ OD\HUV GR
ODVHU GLUHF®K IDEDDBMPROERQGXFWRU 7HFKQRORJ\ ,QW
&67,&86KDQJKDL &KLQH

> @$ 2 :DWDQDEHNEVLIQ DQG GHPRQWKLDW [ BQWMGEX GW U D
PRGXOHV DIRWK QRIVHUFWBQEBWVYRQDO &RQIHUHQFH RQ (
DQG L0$36 $00 $VLD &RQGEHOH®RD S & (3

> @& + 7VHW DBLIJK SHUIRUPDQFH SDVVLYH GHYLFHV IRU
LQWHJUDWLRQ R@XMDW,lQ)UDWEEHHUDQHYHO SDRKDJILQJ W
,QWHUQDWLRQDO (OHFWURQDMKLBOHWR@NENQJI ,('0

> @ 6DWMR/ D® *+] ®6 SRZHU DPSOLILHU PR®XOWVHEVLC
UHGLVWULEXWLR® O0\HU(\&BEFK G RPSRMLXR W BRRDIS

> @ & 7DOW DELIJKIDFWRU ' 6ROHQRLG ,QGXFWRU RQ ,Q
6\WWHP ,QWHOWFWURGD SGMURFHRISDFNDJILQJ DQG 6\VW}
.DRKVLXQJ 7DLZDQ

> @ :RMQRZVNL +HWK DOQGXBPWRUV (PEHGBXWE $QHW KR YD
H:/%2 ,(((7 U DDQRWV L R&ERP RKIROWE\D FINGDIQAD Q X MOUFLKHIF KR)R O
YROR §

> @ 0 &KHMW DBLIJEHUIRUPDQFH LQGXFWRRXWIRD I HQWHH UI
SDFNDJLQJ3,0)@PSRVLXP RQ 9/6, 7HAKR R-D®BD Q

> @ 'XUDHMBE BB JK SHUIRUPDQFH 5) LQGXFWRUV2X@WWHJUL
ZDIHU OHYHO SDFNDJUQJ WHFKRRGFERD OHHWLQJ RQ 6LOL
,QWHJUDWHG &LUFXE& YW &Q\VbDREWR/S

> @ % $GDPROONDEMRIDS ORGXOH XV&MJ WKLQ ILOPWKHFKQR
6\PSRVLXP RQ OLFURHOHFWURQLFV 7HFKQRIDFAWMXYQG 'H\

> @ . 6DPDHYVWDDPLIK® 3HUIRUPDQFH &RPSDFW OXOWLOD\HU .
LQ $GYDQFH®D JHOEWRL 7HFKOQRORDEW LR QAR PREERR@W V
3DFNRDQID Q X MUAWHF KRR ROR 8§



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

> @ - 7LPPH HWWKUFRQQHFW WHF K@RE R DLIHHV LIGRW H\J U/DN
((( WK (OHFWURQLFV BRDFERQLOU HGIFHK QFRIEL Q SDORXBR U

> @ &KHQY DQWKWIUDWEZRYHR$PWHQQRW RMINDQHYHO 3DFNL
)2:/3 IRU $XWRPRVSISSH LFPAMRQQYWHUQDWLRQDO &RQI!
,QWHJUDWHG &LUFXLWV 7HFKQR®RBIOHG BIQEKESSOLFDWL

> @ < +RHW D® *+] $QWHQ@DRPNDZIWK &RAW B6ROXWLRQ
$XWRPRWLYH 5DGRBU(GSSWK-FDOWHRWYRQLF &RPSRQHQWYV
&RQIHUHQFH6DI&7'& H JRN BV V

> @DWDVKHHW 68.D\DNX $GYDQFHG ODWHULDO GL
KWWSV ND\DNOPWHRPWZESORDGY 'DWEKKESW SGI

> @ (OJDURZ OVHPSHUDWXUH KLJK GHQVLW\ 6L 1 0,0 FD
000,& DQG 0§50V DSSOLPDWILRURHOHFWURQLFN R@JLQHHULC
S

> @ .VKLUVDJDUHSRWLMWOR@® DQG FKDUDFWHUL]DWLRQ RI
QLWULGH ILOPV GHSRVLWHG E\ LOGSBWLMHIBOB XAR RS B HG L
YRO R @&

> @0 <RRN HWXDSHQ@GHG 6SLUDO 3Q8XPWRW HIQ R PDKLE N ¢
$OXPLQXP22[(GHOLF'REZ DLQIGI O HV V HRGIMHINRIDY R O QR
S ;

> @ 9IKI+HLNNHW D@WH@UDWHG 3DVVLYH 'HYLFH SURFHVV
SDVVLYH FRPSRQHOAWWKXQESPR@XOHWRZD Y HXJR@ BHUIHQ F
$OOHPDJQH

> @ &D\URQ HWBBOIROPDQFH '&RRPSHERLGY IRU 5) $SSOLF
,((( OLFURZDYH DQG :LUHOHVV &RPSRHQWY /HWWHUV YI

> @ %XVKXHRDFKWSWLRQLVDWLRQ HW FDUDFWpPULVDWLF
WUDQVIRUPDWHXUV WULGLPHQVLRQQ HO W KRN K RS\W R UPM
S8QLYHUVLWpP 7RXORXVRXORIOMO BDEQ@MH. HU

> @XSRQW .DSWRQ 3RO\LPLGH )LOP *HWREOBWLEBSHEFE
KWWS Z7ZZ GXSRQW FRP NDSWGRQ JHQHUDO +

> @ *KDQQDP HMFB@®WG@RZ FRVW SURFHVV IRU VLQJOH
LQWHUFRQQHE WE GWF@RRYRSHD @VBWHG'HYLFH 5HVHDUFK &
(66'(5& +HOVLQNH )LQODQG

> @ *KDQOWPOEOWHKDQ 4LINH ' 3DFNDJH ZLWK ' ,QWHJUL
'HYLPHY(( WK (OHFWURQLF &RPSRQHQWY DQG 7B¥KQRO|
9HJDV (WODBWQ\ V



&EKDSLWOMVpIUDWLRQ GHV FLUFXLWYV SDVVLIV

\

@ &D\URQ HWDD®IRWPDWHXUV GILPSpGDQFH ' FRP
DSSOLFDWIPRGVRRQ@MWWHY -RXUQpHV 1DWLRQDOBI®ROLFUR
YUDQFH

@ *KDQQDP SIOWRIR®® SDFW3HWIBAKQPH ,3" ,QWHJUDWHG 8V
&RQIRUPDO ' ,QWHYFRQUQXHK®MFWURQLF &RPSRQHQWV
&RQIHUMYRBH6DQ 'LHJRN BV V

@'LV THFKQRORGLHMHVKQRORJILHV ,QRLQGNWUTRURFHVV RI W
DZDUGLRSLEOKWAX SV 2ZWHF & LARPL QGRH/G L Q F$ WRIFRIV V
WKHDDZD U G

@ & (XQ HW®® HPEHGGHG /7&& VSLUDO LQGXFWRUV L
KLIKIBFWRU DQGVE)(OHFWURQLF &RPSRQHQWY DQG 7HF!
9HJDI\® (W DBV V

@ 0 7DL HWXMAWLOHYHO 6XVGRH Q@BEBFRRLEL OLLFRE(:DIHUV
7UDDPWLROQWRQURQ 'HYLFHV YRO QR S



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL
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1RXV DYRQV YX GDQV OH SUHPLHU FKDSLWUH OHV QRPEUF
WHFKQRORJIJGHR Q¥ QRXV GLVSRVRQV j VDYRLU OD IDEULFI
FRPSDFWV HW SHUIRUPDQWY HW OQRPREWWHEL® LSHV GGHH OVHXv
GRQW OHV SRO\PqUHYV

3RXU HQYLVDJHU OD IDE FRPSWHRIQVG I FX Y FXRXW ERPOH V
GpYHORSSHPHQW GH FRQGHQVDWHXUV SHUIRUPDQWYV (Q H
GDQV OD UpDOXMBW MWRMOGHT FHUFHY UpVHDX[ GIDGDSWDWL
EDOXQV RX HQFRUH OHV FRXSOHXUV 'H SOXV SRXU SR:
GILQWpJUDWLRQ QRXV DYRQV FKHUFKp j GpPYHORSSHU XQ !
FRPSDOMLDYHF OD WHFKQRORJLH XWLOLVpH SRXU OfLQWpJ
GIXQ QRPEUH GYpWDSHV PLQLPLVp HW OfXWLOLVDWLRQ GH
GH FRQVHUYHU XQ IDLEOH FRE€EW GH IDEULFDWLRQ

1RXV SUPVHQWRQWHGO ) \G FHHRKRDSSIHWP HQ W  G\HR BIRpQEHAD V D W
0,0 1RXV LQWURGXLVRQV WRXW GJDERUG OHV FULW(
FRQGHQVDWHXUV 1RXV MXVWLILRQV OH FKRL[ GIXQH WRSR
IDEULTXHU 1RXWVGFROUDEWMPULVWLTXHY GHV FRQGHQVDWH X
OHV UpVXOWDWYV GH FDUDFWpULVDWLRQ GHV FRQGHQVDW
UpVXOWDWY GH OD OLWWpUDWXUH

'DQV XQH GHX[LgPH SDUWLH QRXV LQWpPJURQV GHX[ WU
VROPQRWGHV LPEULTXpW $RUPGKWM QGDS WYV 0,0 /TREMHTF
YPULILHU TXH OHV FRQGHQVDWHXUV WWXL Q.MDpPP B Q pW HIDLVE O €
PDLQWHQLU GH KDXWHV SHUIRUPDQFHYV SRXU OHV GHX[ FLU
WUDYHUV OD IDEULFDWLRQ GHV FLUFXLWV TXH OfHQFK
FRQGHQVDWHXUV HW GHV V\R OB QR ERTADERIEIWHSE B Q PG S DLU
LQWURGXLVRQV GIDERUG OHV FDUDFWPpPULVWLTXHV GHV G



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

SUPpVHQWRQV HQVXLWH OfpWDSH GH FRQFHSWLRQ GHV WUL
PRQWURQV OHM.PXUROWRQNW BIHHFWURPDJQPWLTXHV 1RXV C
GILQWpPJUDWLRQ GH FHV FLUFXLWV 1RXV WHUPLQRQV HQ
FDUDFWpPULVDWLRQV K\SHUIUpTXHQFHY GHV WUDQVIRUPDW

t +7FZ 0 fete— the Ltetfeef—_t—"0

&HWWH SDUWLH DERUGH OD FRQFHSWLRQ OD IDEULFDW
OpWD/@ROP@MDPO 0,0 1RXV IL[RQV WRXW GIDERUG OHV FUL
SHUIRUPDQFHY GHV FRQGHQVDWHXUV HW QWYY SQURFPEPRE
GHV FRQGHQVDWHXUV HW MXVWLILRQV OH FKRL[ GHV PDW
1RXV GRQQRQV pJDOHPHQW OHV FDUDFWPpPULVWLTXHV GH
WHUPLQRQV SDU OHV UpVX®RWYDBWY\VEOWFXUNFWEULTXPNLRQ G

tas fS<t” tie . Sf "%te

&RPPH QRXV OYDYRQV YX GDQV OH SUHPLHU FKDSLWUH ¢
SUpVHQWH GH QRPEUHX[ DYDQWDJHV /H SUHPLHU HVW OfF
SUpVHQWDQW XQ FRPSUFRPISD AIQMOR HIWQ WHHQRUWPH QFHV  /H

XWLOLVDWLRQ VXU GH QRPEUHX[ W\SHV GH VXSSRUWV JUKF
QRPEUH GYpWDSHV PLQLPLVp HW OfXWLOLVDWLRQ GH SURF
FREW GH IDEOLUPXWLEBRQF IDLUH HQ VRUWH TXH FHV FDUDF!
OHV FRQGHQVDWHXUV HW OHXU SURFpGp GILQWpJUDWLRQ
FULWQUHVY HVVHQWLHOV TXH GRLW VDWLVIDLUH OfLQWpJUL

X 2ZEWHQLU GHV SHUIRUPDQFHYV pTXLYDOHQWHY YRLUH ¢
WRSRORJLHV LGHQWLTXHV UHFHQVpHY GDQV OD OLWWp!

Xx 2EWHQLU XQH GHQVLWpP GILQWpPJUDWLRQ VXIILVDPPHQW
GRQW OHV GLPHONLROQNVVROWTSQXPOHQWHY DX[ FRQGH
LGHQWLTXHV UHFHQVpHV GDQV OD OLWWpPUDWXUH /D
SHUPHW GH VLWXHU OHV FRQGHQVDWHXUV IDEULTXpV S

x IRUV GH OYDVVRIEQNWWRIQYWHDRIFGOHY VROpQRWGHV SR
FRQGHQVDWHXUV XWLOLVpPV GRLYHQW BIUHY /X8 pUWLEB XY
FHX[ GHV WUDQVIRUPDWHXUV HW RX GHV LQGXFWDQFHV
GH IRQFWLR QFRUHPHQM SHUPHW GH JDUDQWLU GHV FLUF
SHUIRUPDQFH pOHYp DYHF GHV FRQGHQVDWHXUV TXL Q
HQ SOXV GH FHOOHV LQWURGXLWHY SDU OHV VROpQRWG



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

X 'PYHORSSHU XQ SURFpGp WHFKQRWRAHVXWHFKQWTAXHY B
VRQW FRPSDWLEOHY DYHF FHX[ XWLOLVpV SRXU OfLQWp

X ODLQWHQLU XQH WHPSpUDWXUH PD[LPDOH GX SURFpGp ¢
OLPLWH FRUUHVSRQG j OD WHP S p UDROXIHR REBH. W D'O K. K5 i L
JDUDQWLW OD FRPSDWLELOLWpP GX SDEFRNE&D SRNUGEMV |
FRXFKHV SRO\PqUHV RX HQFRIUH WX BMERHYCIROM BRI )G
SDU H[HPSOH

X 5HFRXULU j GHV SURFpGQO/HGHHW KQLRDRWERE GYPWDSHV
IDEULFDWLRQ GHV FRQGHQVDWHXUYV DILQ GH PDLQWHC
FRPSOqWH

1IRWRQV TXH SRXU PHQHU QRV GpYHORSSHPHQWYVY QRXV W
GH WHVW EDODPRHVGHQFHDSDB 1MW @0 F RSP SHMB HVYHN ARSI F LW p
SHXYHQW FHSHQGD @WOWGH BWWQ®WHYUFBROOH SRXUYX TX
FRPSDWLEOHVY DYHF OHV UpVROXWLRQV PD[LPDOHV GX SUR

tat S'«8§ t— —'f Tt et deTfAzt i - tfe of — 2" <f—38
tAtas +fZcef—<'o tTF .f ' f..c—%0
B30XVLHXUV WRSRORJLHV GH FRPSRVDDRWW HY IL V WIHBFS® X
JUDQGHYV RDLVPIBSIRKM H\R Q W
xHV VWXEV FDSDFLWLIV
x/HV SHLJQHV PpWsD.0DOW P X H/MSIQMNE@ WY ROD QW

x/HV FRQGHOQVDWROIMIWIOWD®, 0 FRPSRX[pVD WD WX UH \
PpWDOOLTXHV pOHFWURGHYVX W MSSRGIR IS B UF ® Q VLWLRTOK B QHAY
YLIXYH

eOHFWURGH VXSpULHXUH
eOHFWURGH LQIpULI-yAJH

N\

6XEV\k\UD

\
,ZVRODQW RX FRXFKH GLpOHFWULT?)>

J)LIXUH 7TRSRORJLH GTXQ FRQORGIPGMIVWDHIX O OpWDO



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

,O0 H[GWW HW R SRR LARP S WV IR[GIW XL E R XH U RGERIPPOGHWV
FDSDFLWMQFRPWDOGHpWDO0 /HVY FRQGHQVDWHXUV GH W\S
LQWpJUpV GDQV OH %(2/ GHV SXFHV 026 HW QH UHQWUHQ!
,3'> @HRVRQGHQVDWRHIPXXPR UH | OfpWZHW GPHD © U RMERWS RB/UP D W X
rWUH FRQVLGpUpV FRPPH XQH>V@®OXWLRQ ,3' j SDUW HQWLq

/IHV VWXEV HW QENWISWpPIQWHFQW SDUWLFXOLqQUHPHQW DGD:
QIH[FpGDQRRW)>S@DYXGHO] OHXUV GLPHQVLRQV LPSRUWDQWHYV
FLUMX /HV FRQGHQVDWHXUYV 0,0 FRQVWLWXHQW GHV FRPSR)
SUpVHQWDQW GH IRUWHY SHUIRUPDQFHV (Q HIITHW OHXUV
OD UpVLVWDQFH HW OfTLQGXFWDQFH VpULUIKXHGHKWH W SHLOW
GLpOHFWULTXHV GP@HOH-rBXBDV¥WPOD MW WIWKHY GH OfLVROD(C(
VXU OHV SHUIRUPDQHARVWWBQUpPYROWOW VEH SHUPHW QRWDP
FRXUDQWY GH IXLWH HQWUH OHV GHX[ pOHFWURGHYV

/JHV IRUWHV GHQVLWpPV GILQWpJUDW LR S HUEPVHMNREKMM\GBLESN U
GH IRUWH\WD FEBESYWFHPAWUVYRGHV GH | DAHXQ H @ FLICPLHADH ORIXW LPSC
GDQV OHV FLUFXLWV 1RXV SRXIY®WNJIOQRW DRPH G RQBE QMDD
PpPWDOOLVDWLRQV GHV FRPSRVDQWVSDNXNFF®R B G FHQDW HX W V
RQW XQH WRSRORJLH X¥[LVBQMW H\® DOMAL PXORPHIQW XWLOLVPV !
PopWDX[ HW FRXFKH GLpOHFWULTXH J/H FKRL[ GIXQ PpWDO
GH VLOLFIRXP GH2QLWUXUHIGHONUOHPHXQRVEXWLOLVPY GDQV
PLFURWORQLTXH SHUPHW GIDERXWLU j XQ SURFpGp VWDQC

/ID IRUPXOKHUPHW GH FDOFXOHU OD FDSDFLWp DSSURJ[LPI

\z A S
9:(; L /‘ '

6HVW OYDLUH FDSDFLWLYH GpOLPLWpPH SDHHOW U XS DEM VG
GH OfLVRODQW RX GLpOHFWULTEHVW XQDV & DB HWNHLVY Ip\W® pi
UHODWLYH GH OfLVRODQW

tatat S'<§ tte of—x"¢f—38§
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/D IRUPBWLIRID FRXFKH GLpOHFWULTXH LVRODQW FRQVWL
GIXQ FRQGHQVDWHXU 0,0 (OOH HVW JpQpUDOHPHQW IRUPp|
FRQVWLWXDQW OYLVRODQW VRQW LQMHFWpV &HHQPHOMDH HI D
JDJHX[ HVW HQVXLWH LRQLVp SHUPHWWDQW OD FURLVVDQF
SUR[LPLWpP GX SODVPD



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

/IH GpS{W FKLPLTXH HQ SKDVH YDSHXU DVVLVW»OIDD/WPISODYV
(QKDQFHG &KHPLFDO 3D SE WL HUPRHW VBWREWHQLU GHV FRXFK
SXUHV &HSHQGDQW OHV WHPSpUDWXUHY GH GpS{W H[FqGF
UpDOLVDWLRQ GH FRQGHQVDWHXU 0,0 VXU FHUWDLQV VXEV
FRXFKHELVAVUHEXWLRQ RX SBERMHHVELOQWpPpIJUDWLRQV ©

/D FRQWUDLQWH WKHUPLTXH D HQFRXUDJp OH GpYHORSSF
SOXV EDVVHV &HV WHPSpUDWXUHV VRQW JpQpUDOHPHQW
YLWUHBEWNVSRO\PqQUHYV XWLOLV pRXGHRNUOHHV VEKFEX/FKUHIVWOMH 3 & |
3DU H[HPSOH FHOOHV GHV PDWPpPULDX[ GH W\SHV )5 HW 7p
VLWMHQSHFWLXYWRKQNVEHW S &@HV UpVLQHV pSR[\ QRWDPPH
GDQV OHV FRXFKHV GH UHGWHPS p BB BXRGKAS @AHTHNVHQW G
SURFpGp GEBHEpBRWWL FRPSDWLEQW pDY BDWRREH R XQH
WHPSpUDWXUH GH IDEULFDWLRQ EDVVH GRLW rWUH PDLQ\
LQWpJUpV VXU OHV QLYHDX[ LQIpULHXUV GH OD SXFH

$ILQ GH IO GRWREDWLELOLWpPp GX SURFpPCPRXY¥YHFFK@DW H¥ R
GH IRUPHU OD FRXFKH LVRODQWH SDU XQ GpSQ@®XEFWLMNH/DA
&RXSOHG 30DVPD &KHPLFDPD 9P&REHWSRVIWAERQLTXH VH GL
SDU 3(&9' SbU OH PRGH GYDFWLYDWLRQ GX SODVPD HW
WHPSpUDWXUHYV FRPSYIZHY FR&FKHVWV&E VGH Q XE QY VIRIXRIH
HW OHXUV FDUDFWpPpULVWLTXHVY VRQW SURFKHW @HV FHOOH

/H GpS{W SDU ,&3&9' WWMVD LO/DUSRRHQWD XRUPDWLRQ GH FF
VLOLFLXPW6GH QLWUXUH GHKL UGILFWKP W GDQV OD IDEULFD
0,0 (Q SUDWLTXH OHV FRXFKHV GH QLWUXUH GH VLOLFLXP
MDPDLV WBWDBOWPH@®WVRQW[ISOXWYWGBRWPBEWPELLD X[ SRVV
UpVLVWLYLWp pOHY YHF PV XHsQ@ UALR\YEDH®FH QLWUXUH @H VLOLF
SUPVHQWH XQH SHUPRVHWIQFRSRUL WH GIMWLYH ©H W TXL HVW
SXUHWp GX RD @HERMYDULH HMWUEB @HV FRQGHQWDWHXU
EDVpV VXU XQLM/ARODH BHEWRQIW IGFRPQF SOXV LQWpUHVVDQWYV
OHV GHQVLWpY¥ Ga HQSNOpXNIWDEKLRD GH1VEOpFHORVEL HQWUH DX
ERQQH VWDELOLWp WKHUPLTXH XQH IRUWH WHQVLRQ GH F
1RXV FKRLVLVVRQV GRQF[DRARPPHUXMROG Y W LSRUFU XFRFLF R Q G

XaAXax®dZt.. "'ttt

1RXV FKRLVLVVRQV GH IDEULTXHU ONpOXEBW URKGEHHVXSPpl
UHODWLYHPHQW VLPSOH j IDEULTXHU FHOI®HV O DIHQ WHR UD!
FRQGHQVDWHXUY DYHF OHV VROpQRwWGHV (Q HIIHW FRPF
GILQWpPJUDWLRQ TXH QRXV GpFULYRQV SOXV WDUG FHOD



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

VXSpULHXUHY GHV FRQGHQVIHWHQJUYHBDW GHV SROWGORwWE&X \5
VHXOH pWDSH GH GpS{W GH FXLYUH

1IRXV XWLOLVRQV GH OfDOXPLQLXP SRXWXDHULRXNWU OT|
H[FOXRQV OTXWLOLVDWLRQ GX FXLYUH HQ UDLVRQ GYXQH
VLOLFIX®DAL ,&3&9' (Q HIIHW ORUV GTXQ GpS{W GH QLWUX
XQ VXEVWUDW FXLYUH OfDFWLYDWLR®\WHUSEEB RPOYH\H G
GpJUDGH OH FDUDFWqUk L& RODRPVE GHKXEG ISUGRHER\E PV TXH. Q W p J
UHFRXUV j XQH pWDSH VXSSOpPHQWDLUH GH GpS{W GYXQH
GpS{W SODVPD TXL HVW VRXGHQWDQW DO B L B H \G B LQLMWRRXQ
pJDOHPHQW GH UHPSODFHU OD FRXFKH GLpOHFWULTXH SDU
FH SUREOQPH PDLV TXL HVW S@ M XU REEVUHF[DjW DEQ LSTHOHW H Q
GHV WHFKQLTXHV GH GpS{W SDW RRIXFKHE\DW RPITRX HWRER\GO
SOXW{W RQE@HXVHV

$ILQ GH VIDIIUDQFKLU GH OTXWLOLVDWLRQ GH SURFpGpV
TXL HVW XQ PDWpULDX SHX FREWHX][ j IDEULTXHU HW TXL QI
UpVLVWLYLWP UHVWEHOISQKV IDLEOHV DSUQVP OHHWFXERUH

i Y P 'H FHWQWH PORXLY SRXYRQV IDEULTXHU OfLVRODAQ
VHXOH pWDSH GH GpS{W 6 RXTX¥ FRNAKHWGEHH6BLQLPLVHU GYI
HW OH BREAIONFDHWILRQ ,0 HVW j QRWHU TXH OH SUREOQPH Gt
GDQV OH FDV FRQWUDLUH Re GX FXLYUH HVW GpSRVp VXU
VXUPROWIQWUXUH GH VLOLFLXP QfHVW GRQF SDV FRQFHU

tAu 7 %<t tEe . tetFeef_f—"0

/H PRGqQOH GHVY FRQGHQVDWHXUV 0,0)G$X.HB RBEPNFMMIVR Ght
LQIPULHXUH HVW FRGNW LPLRFH SN OOQP. GIEPFEH URVH VX!
JLIXUH TXL HVW GpSRVpH SDU pYDSRUDWLRQ PpWDOOLTXH
IDFRXFKH GH QLW U KIUFR®W W L O XL ®F LOLR O D)Q WX,UFHR X6FRK@H E O H
PSDLVVHXU RVRK GR VHORW\SH G HD WRHX®HIQWWLHT ¥ W Gp SRV

f& HQ XWLOLVDQW XQ SURFpGp SDU SODVPD ,&3&9"' /fLVI
GIDOXPLQLXP FH TXL SHUPHW GH OD SURWpPJHU GXUDQW
OTpOHFWURGH VXSpULHXURWEBVFXIQY HBHHW GHV VROXWLRQ
SRXU IDORQQHU OHV PRXOHV GH UpVLQHV GXUDQW OHV pW
FRXFKHV PpWDOOLTXHVY SHXYHQW SDUWLHOOHPHQW JUDYH
SOXV UXJRHWMH GB FRQQH[LRQ HVW RXYHUW GDQV OD FRX
OTpPOHFWURGH LQIpULHXWHE HQ D @XEH O WXIBR.G X WK $I/ W FRQ V)
SDU XQH FRXFKH GH FXLY UHPG fXQQRIUDSDI, WM ¥DE®H TXpH SDL
XQ SURFpGp GH FURITKHDQFH pOHFWURO\W



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

F

JLIXUHORGQOH GXQ FRQGHQVDWB XUXHO'GPWHDBRGSGBEPGHVVXV G>
+)66 HW F UHSUpVHQWDWLRQ GH OD VHFWLRQ GpOLPLWpPH |

'HX[FRQILIJXUDWLRQV GH FRQ GHD\VEHXH XW\ SHR\Q \B HW R/ QUG Hi ¢
GLVWLQJXHQW SDU OHV GLPHQVLRQV GHV GHX[ pOHFWUR
YLIXUH

D E

JLIXUH ORGQqOHV GHV GHX[ FRQILIXUDWLRQV GH FRQGHQWDWHIX
GH WWW E FRQGHQVDWHXU GH W\SH



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

/ID)LIXUHD FRUUHVSRQG DX PRGgOH SRX&HQWTIHLH D VXA
GLPHQVLRQV GH OfpOHFWURGH LQIpULHXUH HQ DOXPLQLXI
SRLQWLOOPLYKUMDVXBXMWGH FHWWH VXOIDFHY YHUWLFDX[ G
GIDOXPLQLXP VRQW UHFRXYHUWV SDU OJLVRODQW SXLV C
JLIXUH&HWWH WRSRORJLH QYHVW SDV RSWLPDOH HQ WHUP
OLJQHV GH FKDPSV DX QLYHDX GHV IODQFV GH OfpOHFWUR
FODTXDJH &H SHOHOWRFHIGIYE Y O HGPMW ESINY] OH UHFRXYUHP
OD FRXFKH [LV\REOUDIQLWKI 161V D) BW U H THX/MW O T p S D L V VHIMHII B HWG L p
SOXV IDLEOH TXH OBQY DEMMNWH WKYRXHTXARQVLGpUHU HVW
OfpOHFWURGH QH VHUDUH@®NLSRODWDMEFRRKMHUXNLY DERXW L UL
FRXBMWODFXLWYV 1pDQPRLQV FHWWH WRSRORJLH SUpVHQW
GIDOXPLQLXP GplLQLVVDGNNV®DSVRWDPIFH FDH\D BMWW.YHXHV F
PWDSHV VXLYREVEHVGEXIBEULFDWLRQ /HV GLPHQVLRQV GH
DLQVL WRWDOHPHQW SUpVHUYpHV H&D 1SINW HXWHQV LR V Od
SDU W\SH FHWWH SUHPLQUH FRQILIJXUDWLRQ GH FRQGHQV

JLIXUH=RQHV GH FOD@AKRRIHWMXRW SRXU XQ FRQGHQVDWHXU O

/D GHX[LqPH FRQILIXUDWLRQ GH FRQAH®NBEE HXXW HYM S
FRPSRUWH SDV OHV ULVTXHVW GHX EW DK JIH VRR SR K RXH ®/U p
FDSDFEMMWHL[pH SDU OHV GLPHQVLRQV GH OfpOHFWURGH
VXU)IOOX,UHE TXL QH UHFRXYUH SDV OHV IODQFV GH OfpO
OfpOHFWURGH VXSpULHXUH HVW H[SRVpH | GHEULEFDWXLRV
FH TXL SHXW UpGXLUH OHV GLPHQVLRQV GH OfpOHFWURGH
GH FRQGHQVDWHXU

1RXV WHVWRQV FHV GHX[ W\SHV GH FRQGHQVDWHXUV DI
DVVRFLpPV j FKDFXQH GHVXAHX[HRRMQWXGEWDRQYVOD IDEULF
FHV ULVTXHV VRQW OLPLWpV HW QfRQW SDV GJLPSDFW V
FRQILJXUDWLRQ SUpVHQWDQW OHV FDSDFLWpV OHV SOXV ¢
FRHIILFLHQWWGH TXD



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

/JHV FDUDFWPpPULVWLTXHVY GHV FRQGHQVDW HMED,BBIXW\SH
&HOOHV GHV FRQGHQVDWHXUV G & HWEHH D XWHR\Q W DDUHIMHQ \B
FDSDFLWpV VRQW HVWLPpHY, HGRXWLR®QWD &MU PDNGRUYPLWOH
GLPpOHFMWAWHWWHPHH | HW GIRQW OO LYFHXU

TDEOHDX&DUDFWpULVWLTXHVY GHV FRQGHQVDWHXUV GH

'LPHQVLRQV GH OD VXEU$SDEN RS BRWGHQVDWHXWHQYVEWp LQWpJUDWLR
q/ —Pi—P QP S) 1) XP
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/D OHWRWUUHHVSRQG j OD ORQJXHXU GWHDOODWYHIEMHAFDSDFLWLYH HW
7TDEOHDRDUDFWpPULVWLTXHY GHV FRQGHQVDWHXUV GH

'LPHQVLRQV GH OD VXUS$SDEN\VHISD ERQGHOQVDWHX UHQVEMWp LQWpJUDWLR
q/ —Pi—P QP S) 1) XP
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1
/D OHWRWUHHVSRQG j OD ORQJXHXU GWHDOODWYHINEMHFEDSDFLWLYH HW
3RXU OHV FRQGHQVDWHXUV GH W\SH QRXV DYRQV LQF
FDSDFeOWDYHRQWULEXWLRQ DSSRUWpH SDU OHV IODQFV YHL
VRQW UHFRXYHUWY SDU OfLVRODQW HW OTpOHFWURGH HQ



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

JLIXUH /HV GHQVLWpPV GILQWpPJUDWLRQ GHY FRQGHQVDWH X
GILVROD QW) MWW @M D XWIR XUYPGH

1RXV LPSOpPpPHQWRQV pJDOHPHQW GHV FRQGKQ\DDDWMEHV |
GH QP &HV FRQGHQVDWHXUV RQW pWp IDEGL XpXYWUXHY
FRQGHQVDWRXQRXWHVYWRYYV LQWpJUp GHVY FRQGHQVDWHXUYV
FRPSRVDQWY LQWpJUpV VXU FHWWH SQUVKKWWH LORXDYQE
QLPSOpPHQWHU GHVY FRQGHQVDWHXUV GRQW OHV FDSDFLW|
XQH pSDLVVHXU GYLVRODQW IL[pH OHV FDSDFLWpV VRQW
POHFWURBBW BH —P SRXWUUMHRASDWLEOH DYHF OD UpVRO
SURFpPGpP WHFKQRORJLTXH 3RXU 6X QN JPHGWHXW IS B D\G\DHFX
HVW XQ PR\HQ VLPSOH TXL SHUPHW GH GLPLQXHU3DOD YDO
DLOOHXUV SRRDSOPGHWRIPEXJPHQWHU OfpSDLVVHXU GH O
DXJPHQWDWLRQ GH OYDLUH FDSDFLWLYH 6 HW SHUPHW ¢
GLPHQVLRQV &HOD SHUPHW GH UpGXLUH OJLPSDFW GHV G
VDYRLUUP@KUH GH OfpOHFWURGH HQ FXLYUH SRXU OHV FR
GHUQLHU SRLQW QRXV WHVWRQV pJDOHPHQW FH W\SH GH |

tav  f"f...—x"cof—<'e Tte [ fefteef_f "o

/IHV FRQGHQVDWHXUV VRQW IDEULTXpV HVE FIDTUXF M\HW LR/R Q
GDQVYLOBUYH/H SURFpGp GH IDEULFDWLRQ GH FHV FRQGHQ\
SUpVHQWDWLRQ GX SURFQG O BRFPEBGMMNHKD'SLWUH

JLIXUH3KRWRJUDSKLH DX PLFURVFRSH RSWLTXH GIXQ FRQGHC
IDEULTXp YXH GH GHVVXV

3RXU FDUDFWpULVHU OHV FRQGHQVDWHXUV QRXV UDMRX
OLIQHV GH WUDQMPLEWMLEROQAKHXU pXKY. YRQVEHWHEORWYV G
O*URXQGEI QDB XY EKDTXH FRQGHQVDWHXU WHVWp HVW HQWR
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1RXV FDUDFWPpPULVRQV OHV FRQGHQVDWH XUV, HGDQV >
XWLOWLIPRQDO\WHXU GH UpVHDX YHEWRWXI[HRLOWHYKRR $ O D!
&DVFDGH ,QURAQMI\QDAXQE6* SLWFK 6R VRQW XWLOLVpHYV
GH PHVXUH VRQW pSOXFXKWRSEQ %0 HVWIpW KR GERI®FOH X p U
PRWLIV GH WHVW LQWpJUpV VXU O LSUOXTVEKHEWWMW BXFHWY VG
GRSHQ

xazawafw f ...«—zxe

/D FDSBAHWY H[WUDLWH GH OD PHVXUH GH FKDTXH FRQC
GIDGPLWWPQRKRHWH GH OSD PBINKWHH&H® j OfDLGH GH IRUPX
PDWULFPLHHPDDBWHWD UHODWLRQ VXLYDQWH
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1RXV UHOHYRQV OD FDSDFLW9]] BEDNVESDpPpIWIHQ FHD OLFF4LO p H
PHVXUHY HQ XWLQLVBWOGLN pPRFODRXNOWHUHODWLIV GHV YDOH?>
YDOHXUV WKpRULTXHV DSSDUDLVYXQHND GHDW V EO HAAHINGEWEKW T
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J)LIXYUH D &DSDFLWpV SRXU OHV FRQGHQVDWHXUYV FDUDFWpUL
YDOHXUV WKpRULTXHYV



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

/JHV UpVXOWDWY UHODWLIV DX[ FRQGHQVDWB KWW G @p B H
SDU OHV GLPHQVLRQV GH OfpOHFWURGH HQ DOXPLQLXP
FRQGHQVDWHXUV GH W\SH GRQW OD VXUIDFH FDSDFLWI
OTpOHFWURGH VXSpULHXUH HQ FXLY®H V\RRODWQ\B | GHHK @ HDQ
PSDLVVHXU GIRQWRODQW GH

1RXV FRQVWDWRQV VXUJRYHDU DTSXKL DX/ & HD CHIK[WWU G HWFHD\S |
GHV PHVXUHV VRQW FRQIRUPHYV DX[ YDOHXUV DWWHQGXHYV
QP OHV FRQGHQVDWHXUV GH W\SH SUpPVHQWHQW GHV F
3RXU OHV FRQGHQVDWHXUV GH WDBEO H ¥ HI\Q pUFIDWWIVQWR Q @/ [E

&HV pFDUWV HQWUH OHV FDSDFLWpV PHVXUpHV HW WKpR
YDOHXU GH FDSDFLWp &HOD VJH[SOLTXH SDU OHV IDLEOHYV
GXHV DX SURFpGRYWFKQRQRIORXWFH SOXV LPSRUWDQWH
PFDUWV UHOHYpV SRXU OHV FRQGHQVDWHXUV GH W\SH
OYpOHFWURGH GIDOXPLQLXP SOXV LPSRUWDQWH TXJHVWLF
XQHEWHUYDWLRQ SDU PLFURVFRSLH pOHFWURQLTXH j EDO
PSDLVVHXU GEHO QR ROPOQWUBGPOWKPpRULTXHY /fpSDLVVHXU
PWDQW SOXV IDLEOH j FHW HQGURLW OD FiD SDIPLOWP DSISRR
DXJPHQWH SDU UDSSRUW j FHOOHQSW® Y®H CGdJHRUFPPOOMW U
FRQGHQVDWHXUV GH W\SH SHXWUDYXSO IGTHK DD $RY FKIHG P
VLWXpH VRXV OTpOHFWUR GH @3- P K QYW B DHWX T MOLF & LAPR. RDXFHL
DX FRQWDFW GH OJLVRODQW

3RXU XQH pSDLVVHXWS6 HOHN. FRQBOWVEDHVHXUV GH W\SH
WUQV SURFKHV GH FHOOHV DWWHQGXHW [FHISKH .G/ | DRDUH
FRQGHQVDWS)XGR®MW OTpFDYWDIOWHXWBHGH FOSDFDWWVGELPHQ\
GHV pOHFWURGHV GH FXLYUH VRQW SOXV pOHYpHV TXH Ft
GILVROD QW B H WXYUXUH VRXV OHV pOHFWURGHYV GH FXLYL
VXU OD YDOHXU GH FDSDFLW®YHIWQUWXW KW ®H SRXSIDFH Q/\W D
UpDOLVDWLRQV QRXV SULYLOPpPJLRQ®FG RQFTXQHRXIVLSMHRH
ALQWpJUHU GHVY FRQGHQVDWHXUV DYHF GH SOXV SHWLWHYV

'DQV WRXV OHV FDV QRXV YRGRIQW\EKH G HpVARQ/GHQW COMIY.
SURFKHYVY GHV YDOHXUV WKpRULTXHV TXH OHV FRQGHQVDW
FHWWH FRQILIXUDWLRQ SRXU OD IDEULFDWLRQ GH FLUFXLV



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL
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3RXU FKDTXH FRQGHQWDGH XHD\OMHWHRNHU DLIFWHEGH OD PHV XU
IRUPXOH
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'DQV OHV JUDSHLUXXHND GHWOIE VRQW DIILFKpV OHV FRHIIL
FRQGHQVDWHXUV D¥{]IHWFXHOQHFHUYHEM LYHPHQW
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JLIXYH &RHIILFLTHK@W® Y WsHH [ WYDHW VG ] DPRXUFRBGHQVDWHXUV
FDUDFWpULVpV

-~ *+] GHV FRHIILFLHQWYV GH TXDOLWp VXSpULHXUV j
FRQGHQVDWHXYYHDHVWPY QRXV IDLVRQV ILIJXUHU OHV FRF
FRQGHQVDWHXUV GRQW OHS) FIIBS DFHLW FR WIRIOPL FHHOMW BH T X
VXSPULHXUV | SRXU GHV FRQGUIQNDUNEYX YW REM ROSBY L
FRQGHQVDWHXUVGHARQY I PIEXODBXHY GLPHQVLRQV GHV pOHF
UpVLVWLYHV HW XQ FRPSRUWHPHQW LQGXFWLI ORQJXHXU
IDLUH EDLVVHU UDSLGHPBQWVE H3PRHDILEOH@WVGISRXU GHYV
FDSDFLWpV VRQW GH IRUWHWXWDOHXiH SRYXH[BVWVYPHRIQOH F|
GH FKDTXH FRQGHQVDWHXU QH SHUPHW SDV GH WHQLU FRP
GLPHIRQV GHV pOHFWURGHV FH TXL DERXWMASR p@HIW FRHII
FRQGHQVDWHXUV GRQW OHV FDSDFLWpV VRQW pOHYpHV VR



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

IUpTXHQFH 2U QRXV YR\RQV TXH OHV FRQGS)Q S D pWHXQW H®R
GIH[FHOOHQWY FRHIILFLHQWYV GN TYXPTOXQF WX Sp@®IpRX B X | H

3RXU XQH pSDLVVHXU GQPGLOOWHARULIMEEHEHVY GH TXDOL
FRQGHQVDWHXUV GH W\SH VRQW OpJqUHPHQW SOXV pOHYy
FRQIRUWH OH FKRLILGKUPMWIWROHSEBHN FRANV SURFKDLQHV UpD

/JHV EFRHIILELHQWY GH TXDOLWp OHV SOXV pOHYpV VRQV
OfpSDLVVHXU GX GLpGHPF WEHNM Xbp HVOW BWY VIH[SOLTXHQV
DPpPOLRUDWLRQVIBIKK SRARJIGPXH ORUV GH OD IDEULFDWLRC
DPpOLRUDWLRQV RQW pWp UpDOLVpHV DSUqV OD IDEULFD
GLPOHFWULTRR HOWHMWRQW SRUWp VXU OHV SURFpGpV GH
GH YYDH KXPLGH GHV FRXFKHV GYDFFURFKDJH TXL D SHUF
FRQVWLWXDQW OHV pOHFWURGHY HW SDU VXLWH OHXUV St
UpVLVWDQFH GH FRQWDFW SOXV IDLEOH BRWIULRG D XG BXOKIPE
HW OD SLVWH GYDFFqV HQ EXLYUH

tAVAL f f..—x"cof—c<'e T1 Zf ..'— . 83 FxTfpe st 2dp <«

$ILQ GH YDOLGHU OH SURFpGp GH GpS{W GH OD FRXFKH L\
TXH OD FRXFKH GH QLWUXUH GH VLOLFLXP IRUPpH SUpVHQV
REWHQXHY DYHF G DXWUHV SURFpGpV GREGHFMWM SDW I(%Y
YpPULILHU TXH OJLVRODQW SUpVHQWH GH IDLEOHV FRXUDQW
XQ FRXUDQW WUDYHUVDQW OYLVRODQW VH WUDGXLW QRWD
i EDVVH IUpTXHQFH &HrWUSH UGHS S pVUNAOHAp SHOHF W UL TXHPHQ
FRQGX5SORBpH HQ SDUDO O GO HJ IGX & RIQGHQ GHIWHXVUWH Up VI
SURJUHVVLYHPHQW DYHF OYDXJPHQWDWLRQ GH OD IUpTX|
FRPSRYD@W

JTHQVHPEOH GH FHV FDUDFWpPULVWLTXHV SHXYHQW rWUH
OHV FRQGHQVDWHXUV /H SULQFLSH GRXBRXBBQXW M U DY H
FRQGHQVDWHXU 0,0 ORUVTXTXQ VLIQDO FRQWLQX GH WHQ\
FRXUDQW FRUUHVSRQGTIXX FRYEXQM jCWMUIDXLAMH OJLVRODQ
FDUDFWQqUH LVRODQW G X FFIRQ YWD G QW FIMXUL DOHWHAM V L F
QTH[FgQGH SDV OD WHQVLRQ GH FODTXDJH &HWWH WHQ\
GIDPSOLWXGH VXIILVDQWH SRXU TXH GHV DWRPHV GX PDWp
FRUUHVSRQ®@DBWE PXQSPRXUDQW WUQqV LQWHQVH TXL WUDY
YLVLEOH ORUV GH OD PHVXUH SDU XQH D X.JIP H QW I54 LjRADD EW
GH OD FRXFKH LVRODQWH FHW F >0V FHUQ W W H RIMWEHEW K RNKHB0GMH



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

JTREWHQWLRQ GH OD WHQVLRQ GH FODTXDJH SHUPNW GF
GplLQL SDU

R9roHtVW OD WHQVLRIKHGW PBQpIRXDVWHXWGHFWL FR¥H K&H SD
HVW FODVVLTXHPHQW XWLOLVp SRXU pYDOXHU OD FDSDFLW
FKDPS pOHFWULTXH DYDQW TXTHOOH QH GHYLHQQH FRQGXEF
TXDOLWp LVRODQWH GX PDWpULDX IDEULTXp

1RXV FDUDFWpULVRQV OHV FRQGHQVDWHXUV HQ XWLOLVE
HVW DSSOLTXp DX[ DFFqQV GHV FRQGHQVDWHXUV JUKFH j GF
P$ 1RXV PHVXURQV OHSRRXUGBW YIHD HRUR/H G ViD\@ WEIWL RRP S
HQWWjH 9

6XU )QDX,UHHVW UHWUDFpH OTpYROXWLR® FDRQFWbhRQV@H
WHQVLRQ SRRV DWHPRQGHSFDEOFLWHHXU GHYPLVEYRYMW GH
QRXV FRQVWDWRQV TXH OHQKRXUO @X JBPHI QX\LHV B pH PWH PXHIW
MXVTXT] XQH YBOHREWBEXH §HWWH DXJPHQWDWLRB® LFRY UH\
GTXQ FRXUDQW GH IXLWH YpKLFXOp SPIU GRXVGRERSXYRW®Y W
VDXW GH FRXUDQW j XQH W% Q8Q IR QREM PODVBMNQ@VEABYNGH OH
FRXUBW OLPLWp j VD YDP$HXU PD[LPXP GH
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JLIXUH 9DULDWLRQ GX FREDQQW AN KBODIXWWH) IRQFWLRQ GH OC
ERUQHV GI1XQ FRQGHQVDWHX®) GH W\SH GH FDSDFL

/JHV FRQGHQVDWHXUV GH W\SH WHVWpV SUPVHQWHQW Gt
HW 9 $X QLYHDX GHV IODQFV GHV pOHFWURGHVY GYDOXPLQ
GIpSDLVVHXU SOXV IDLEOH HW YDULHVXDVHFRGQG B @ V DWHHQ
FODTXDJH PHVXUpHVY VRQW GH SOXV IDLEOHV YDOHXUV GX



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

HW WUDGXLVHQW XQ GpIDXW GH ILDELOLWp SRXU FHWWH FL
SDV GYpYDOXHU DOFKHR S UpH IRALIRKXDHH UHODWLI DX QLWUXU
QYHVW SDV UHOHYp SRXU OHV FRQGHQVDWHXUV GH W\SH
K\SHUIUpTXHQFHVY OH FKRL[ GH FHWWH FRQILIJIXUDWLRQ

UpDOLVDWLRQV

/D FDWPFLVDWLRQ GH OJHQVHPEOH GHV FRQGHQVDWHXU\
YDOHXU GX FKDPS [{GHF VO LFIPHQPRVHQLVD QW &M WRWH X QD H |
HVW SURFKH GHV GRQQpHV GH OD OLWW p UDNMUXTH H\H B WAM I
VXU GHV{1LOPYR6ApYV SDU ,&3&9' GDQV GHV FRQGLWL®QV HJ[!
> @H SOXV FHWWH ULJLGLWpP GLpOHFWULTXHOPWWUYRSRLWIp
SDU 3(&9' HW GRQW OHV YDOWE WP ¥H@H W X ¥ ROWDXW R WW &
TXDOLWp GH OD FRXFKH GLpOHFWELIRWVpEH HW VBB XIP H V& HL\DI
YDOLGHU OH SURFpGp GH GpS{W j EDWQQVEWPRXUWDWXUH GH

LAVAU §="f .. —c's T— o 1°7% 274 ... —"¢“—% 2" fZFe— tde .. ‘ettes

(Q QRXV ERVD@QNW UpVXOWDWYV H[WUDLWV GHV PHVXUHV
pPTXLYDOHQW GHV FRQGHQVDWHXUV 0,0 DILQ GIHVWLPHU
LOQWHUSUNYWAHRP ® RIUWHPHQWY K\SHUIUpTXHQFHV /HV FRQGH
rWUH PRGpOLVpPV SPUIXQHEP R& qOH GH OD

R mm ,
5 /
& 6 6 &R[
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JLIXUH ORGqOH pOHFWULTXH GfXQ FRQGHQVDWHXU

&FRUUHVSRQG j OD FDSDFLWp H[WUDLWH GH OD RHNXUH C
IRUPXQH /D UpV BMWHBUPWHQWH OHV SHUWHYV DVVRFLpHV DX
OTLVRODQW /TL/@BWFWD QRN LEHWR QB pVVHRULHQW OHV SHUWE
POHFEWUR G H V/ PLpQEOXFRMINNFHNG p G X LIW piTX BERYAHY PHVXUHV SDI
IRUPXOH ¥XI@ DQWH
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Re& HVW OD IUpTXHQFH DQJXORIRRW UMV IRYIGY W DQ F¥HD DXL
I[UpTXHQFHYVY GH OD UpVLVWDQFH GplLQLH SDU
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/HV SHUWHYV] KDWIWHNVLYBIXKMQFETHII W XEHNRMPSOHPHQW
PRGPOIMDVVRRM@HpVLVIWORFFHQGDQWH GHHAQD U ®IOKGHOH H
OTLQGXIEWD@HARHFRQGHQRYODMWHXA N HQWH OH FRXSODJH HQWUL
VXEVWUDW HMWxOBQUp ¥RPEYWERFGEHY SHUVGED\Q G 1RU VXIEYW O M

‘X IDLW GH ODDHNFYHVAWL WYIHWpNKEY GDQV OH FDV GX WUDYDLO
QRXV QpJOLJHRQV OD EUD GHKW x5S B MO @OHH X RWYQ WHXD/Q WY &
FRXUDQW GH IXLWH TXDVLPHQW QXO ORUV GHV PHRWXXUHV ,

QpJOLJHRQV GRQF OD U p%U/MELQ VS NHE BRGGINF WD B QF R Q G X
OfLVRODQW

1RXV DSSOLTXRQV FH PRGgOH SRXU OH FRQGHQVDWHXU C
SOXV IRUWH YDOHXUHY VOODBKULTIKYHESHUBOMHQWHQW HQ SRL
VI\PEROHYV YLGHV OHV SDUDPQWUHV 6 GX PRGgOH VLPXOp I
ILIXUHQW OHV SDUDPgQWUHV 6 HIWUDLWYV GH OD PHVXUH GX
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J)LIXUH D ORGXOHV HW E SKDVH GHV SDUDPgQWU$)V 6 GT1XQ F
PHVXUp HW VLPXOp HQ XWUAYWHDQW OH PRGgOH GH C
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/IH IJUDSKLTKHXGH DDSUpVHQWH OHV YDOHXUV KN DIDWHYV
UpVLV3DQHBXDLGWUODE SUpVHQWH OH FRHIILFLHQW GH TXIL

Vpu
OHVXUH —— OHVXUH —v—
ORGQOH pOHRWULFXH ORGqOH pOHRWULTXH
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J)LIXUH D &DSDFLWpWp UMW VEBVIFRAFHILFLHQW GH TXDOG&Mp 4 G
FDSDFISW@PHVXUp HW VLPXOp HQOWIXQUNDQW GH PRGQqOH

/H ERQ DFFRUG UHOHYp HQWUH OHV PHVXUHV HW OH PRG
GH SHUWHV VRQW FRUUHFWHPHQW LGHQWLILpY 1RXV SR
FRQVLVWDQW j QpJOLJHU OHV SHUWHV G D@V LO/EV:EHINE ¥WW U D W
FRQGHQDBMIHXW OH FDV GX YHUUH HW OHV SHUWHY SDU Fi
SDSJ /HV YDOHXUV GHV GLIIpUHQ WV ) QHERXUWYHGKR DREGIQOMD

S) VRQW OHV VXLYDQWHYV

%L s vk L (
4:es)*V; L rauvA
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G Lyw*
1RXV FRQVWDWRQV TXH OHV SHUWHYV GDQV OHV PpWDOOI
PpPWDX[WARMXRDLQW OHV pOHFWURGHY JUDQXORVLWp LQIpULLE
UpVLVWDRIPH BY@HLIHW GH OLPLWHU OYHIIHW GH SHDX &HOD }
GH TXDOLWp pOHYpV REWH®OKXVGDDYVXE HD p T&KHD FIRHITLFLH:

pOHYpV VRQW DXVVL j UHOLHU DX FDUDFWgqUH LVRODQW G X
GH IX%tLtWH

(Q FRXNWLRQ OH ERQ DFFRUG HQWUH OH PRGgOH HW OH
UHOHYpHV FRQILUPHQW OD PDLWULVH GX SURFpGp GpYHOR



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL
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1RXV UpVXPRQVDEORBUR®AW FDUDFWpULXYDWERRIGH QQRDVWUH X L
IDEULTXpY HW GRQW ODSHDSW S ) WIR X U ULV WRW ENVHIQ®HV Y L
SRXU GHV FRQGH Q WDXW HXAH/ R BVEBHH ¥ BA&L P H @V IpR® ¥ VEWR G |
GH FXLYUH HW IDEULTXpV DYEFGKQ B Pp SOXW \DHXU TX PLIW R D [
OLJQHV GX WDEOHDX QRXV DYRQPRQEB RV VW HXHW SHAFIRQ)
OLWWpPUDWXUH TXL VRQW LQW BISRWV pl G DXW XK Q HVWY & WKRQQ TLXH

7TDEOHDX&DUDFWpPpULVWLTXHY GH FRQGHQVDWHXUV 0,0 PHVXUpV I
OLWWpUDWXUH

5pl Swkpr&# ++)| EFDUWA# «+] | 4# +4 $LUH "HQVLWp
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/IHV SHUIRUPDQFHV PHVXUpHV VRQW GLVWLQJXpHV SDU OfLQGLFH

1RXV UHPDUTXRQV TXH OHV FRHIILFLHQWY GH TXDOLWpP T
GHFVRQGHQVDWHXUV 0,0 GH WUDYDX[ UpFHQWYV 1RXV PD]|
GILQWpPJUDWLRQ SURFKHV GH FHO/AHW R @WNHXQYX H 7 ESCCHJ GOHH F
FDUDFWpULVWLTXHY YDOLGH DLQVL OHV ERQQHYV SHUIRUPD
UpDOLVDWLRQV pTXLYDOHQWHYV

3DU DLOOHXUV OD WHQVLR R FOOTLVRIIHQOMO BRXY BEW A
SURFpGp GH GpS{W j EDVVH WHPSpUDWXUH GH f& ID IDE
SDV FHWWH WHPSpUDWXUH QRXV UHVSHFWRQV ELHQ OD
FKDUJHV 'H SOXV p WHDXSHPHRGWWQLRFIHW VDLUHV SRXU IDEULT
OH UDSSHORQV OH FKRL[ GTXQH pOHFWURGH LQIPULHXUH C
FRXFKH GH QLWUXUH GH VLOLFLXP SDU ,&3&9' VDQV DYR
GILQWHUIDPFPNQAXBLUHV

JLQDOHPHQW QRXV YDOLGRQV ELHQ OHV FULWQUHV GX
IDEULFDWLRQ GHV FRQGHQVDWHXUV j VDYRLU OH PDLQWLF
i f& XQ QRPEUH GYpWDSHV GHMDEWFWYWREQ @G R LSUPE VG piV
FODVVLTXHV

,O QRXV IDXW PDLQWHQDQW YpULILHU TXH OH SURFpGp (
FRPSDWLEOH DYHF FHOXL GHV VROpQRwGHV 'H SOXV O



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

FRQGHQVDWH XU W XSWLpY/HQPW HEIR GHWQFRHIILELHQWY GH TXC
VROPQRWGHY DX[TXHOOHV LOV VRQW DVVRFELpV &HV GHX] !
GH GHX[ FLUFXLWV VLPSOHV TXL VRQW GHV WUDQVIRUPDYV
DGD$WPFVHQ XWLOLVDQW GHV FRQGHQVDWHXUV 0,0 'DQV Ol
FRQFHSWLRQ OD IDEULFDWLRQ HW OD FDUDFWpPULVDWLRQ

u ifZ('f—(‘O Tt _”f..A"’°f_:t_”° f"'f’_i. ’f" tte .t

/D WHFKQRORDL$HBPLY GH IDEULTXHU GHV VROPQRWGHYV -
SUHPAKIUSLWUH 'HV WUDQVIRUPDWHXUV RQW HQVXLWH pWp
GH VRUWH j IDYRULVHU XQ FRXSODJH P DJQW\W DTXH REUPWD WHH )
VRQW LQFRQWRXUQDEOHV GDQV OD UpDOLVDWLRQ GH F
GILPSpGDQFH OHV ILOWUHV OHV EDOXQV RX HQFRUH OH\
GpYHORSSpPV GXUDQW XQ SUpFpGHQW WUD YLD DODGR XWHK.q Y
FDUDEFWpPULVDWLRQ K\SHUIUpPpTXHQFH GH SOXVLHXUV WUDQC
OfpWDW GH OfDUW HQ WHUPHV GH JDLQ PD[+P®P GLVSRQLE

1RV GHX[ GpPRQVWUDWHXUV VRQW FRQVWLWXpV j SDUWL L
QRWUH GLVSRVLWLRQ OHV SHUIRUPDQFHV PHVXUpHV GHV G
QRXV SHUPHWWHQW GH GHRWHLEFOLHWH B DJHRXRVIDhBO VG LPLQL
WKpRULTXHV 1RXV DMRXWRQV SRXU FKDTXH HQURXOHPI
FRQGHQVDWHXUV 0,0 SRXU OHV DYGDSW KW P R HR UPDNGHDIQRH
XQH WRSRORJLH V)\BRWUXMAXEH\F JHYWRXOHPHQWY SULPDLU
LGHQWLTXHV HW VRQW DGDSWpV SDU OH PrPH UpVHDX GH
DFFpGHU VLPSOHPHQW HW SUpFLVPPHQW DX[ SHUIRUPDQFF
SHUWHY HQ WRPMPID/YHRQYHY HQWUH OHV GHX[ HQURXOHP
OHV SHUIRUPDQFHV REWHQXHV SRXU FHV GpPRQVWUDWHXU
WUDQVIRUPDWHXUV HW DLQVL YRLU OD FRQWULEXWLRQ D!
GH SWH

/D IDEULFDWLRQ GH WUDQWSRUPBWHXK W DWEDSMPWOH ERQ ¢
GLIIpPUHQWHY pWDSH®Q WHFKQRHRNWHXHYDOLVDWLRQ VH ED
SURFpGp GH IDEULFDWLRQ GHV FRQGHQMIWH XpWL ISRIQN Fb
TXYDXFXQ SUREOQPH GIDGKpVLRQ GH GLIIXVLRQ HQWUH
QILQWHUYLHQW ORUV GH OD VXSHUSRVLWLRQ GHV GLIIpU
SHUPHW DXVVL GH FRQWU{OHU TX DX XOQOAW P WHALD TOQHH FARL
IDEULTXpH (Q FDV GYDSSDULWLRQ GfXQ GH FHV SKpQRPQQ
FRPSURPLV



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

1RXV GpWDLOORQVY GDQV FHWWH SDUWLH OD FRQFHSWLR!
GpPRQVWUDWHXUV URXMGHEHOOHQWRY FDUDFWpPULVWLTXHV
XWLOLVpV 1RXV GpWDLOORQV HQVXLWH OD FRQFHSWLRQ (
SHUIRUPDQFHV LVVXHV GH VLPXODWLRQV pOHFWULTXHV }
SURFp@XPEGHFDWLRQ GHVY FRQGHQVDWHXUYVY HW GHV WUDQVIF

GH FDUDFWpULVDW L RXG O HYWWWH G M LRRURIOW BolWUIPSFIHW W UD GH
VXU OH SRWHQWLHO GHV FRQGHQVDWHXUWHFDRIQWHQWY @&

UGS "xefe—f—c'e the —Tfeeteff "o u ——cZcote

/H PRGqQOH GfXQ WUDQVIRUPDWHXU ' FRQVWLWXp GH GHX
SUPpVHQWPLGRQN OPHQURXOHP HQDE SIULPDWUHHQ EOHX HW O
VHFRQGWQUHR XJH &RPPH OHV LQGXFWDQFHV ' LQWURGXL)\
VROPQRWGHYV VRQW VWX[XFPWXD QD LVIXXWHG WX[SBUBRDpV HW V|
UpVLQH GLA® BRWQHTHSDLVV-HPXUDGEDWGKXQUR\DX GH UpVLQH

—P)LIXUYH

J)LIXUH ORGQqOH GTXQ WUDQVIRUPDWHXU V\PpWULTXHI X[ FRPSR
VSLUHV YXH GH GHVVXV

%DVpV VXU FH PRGgOH GHX[ WUDQVIRUPDWHXUV V\Pp
HQURXOHPH@®WSLBHY RQW pWp FRQOXV ,0V RQW pWp IDEU
XWLOLVDQW OH SURFpG@E pWHDALKOIDRO R D IBROBLD 85D WWILWH GX F
QRXV GpVLIJQHURQV OHW RXUWDRL \RH RIDB IS RUW HQWO DX QRPE
FRPSRVHQW FKDFXQ GHV GHX[ HQURXOHPHQWY TXL VRQW |

/JHV FRPUDWWLTXHV GHV WUDQVIRUPDWHXUV H[WUDLWHYV
UpFDSLW X O pAH\E GSHDODK HO/MV OTLQGXFWDQFH GH OJHQURXOH
LBQWLTXH DX/ WHARQ@GDILUHEXFWDQFH PXWXHOOH FDUDFWpL
HWHVW OH FRHIILFLHQW GH FRXSODJH HQWUH OHV GHX[ HQ



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

7TDEOHDXDUDPgQWUHY JpRPpWULTXHYVY GHWWUDID HW USFHDUNVRIX R Q|
HIWUDLWHYV GHV PHVXUHV 5)

7TUDQVIRUPDWHXU 7 7

1RPEUH GH VSLUHYV

/IDUJHZKX U-P

eSDLVVHXW-PPWDO

(VSDFHRNHOQRN

dspoit laspr*+]1 @ # #
[sj lasppP Q+ @

J)UpT UWpr+]@

, QG PXWispppQ+@

&RXSODOQJMHprp|

*pOfIUPTXHQFH >*+]1@ # #
*pD>GW@H#IUPTXHQFH |>*+]@ # #

3RXU OD VXLWH QRXV QRXV LQWpUHVVRQV SOXV SDUW
PD[LPB%pGHYVY HQURXOHPHQWY GHV GHX[ WUDQVIRUPDWHXU
UHVSHBEWH IFRHIILFLHQW GH TXDOLWp PD[LPDO GHV HQURXOI
HVW GH *+] HW FHOXL GHVY HQURXOHPHQWYV GXj WUPIQVIRUPD
,O IDXGUD DORUV YpULILHU TXH OHV FRQGHQVDWHXUV XWL
GHV FRHIILFLHQWY GH TXDOLWp VXSpULHXUV j OD PrPH IUp~

/JHIDLQ GLVSRQLE®HSRER[LPKXQP WUDQVIRUPDWHXU FRUUHVS
ORNMMHY HEWUPHY VRUWLHVVERRQ W SDQVDR WRHIP\W B X® D@ D SWp F
&H JDLQ HVW GRQQp SDU OfH[SUHVVLRQ

[
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2« NHVW OH FRHIILFLKEQ\®GF 0GB PRIPOHY XWLOLVDQW OD IRUP
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/D YDULDWLRQ GH OD YDOHXU GH FH JDLQ HQ IRQFWLRQ G
GH SHUWHV HQ WUDQVPLVVLRQ PLQLPXP WKpRULAXW GX
SDUIDLWHPHQW DG HS WP/ HAD G X F RibiFIRALHOMER QYE DX GH
SHUWHUBQVPLVVLRQQWUDRVIRTVAD & XU DGDSWp j

UAL ‘et —c'e The —"fee eft "o fif'ote "f" the . teffesf

1RXV XWLOLVRQV GDQV XQ SUHPLHU WHPSV OH ORJLFLLI
VLPXODWLRQ pOHFWULTXH O HXWAIDIIVPRVWDR XBIHYY ERAXGEM/@ WO
GLVSRVLWLRQ GIHYV PRIE FAKYEXARP SOHWYV G H VY RQWD G \QNRXULPD
VLPXOpV HQ XWLONLP® DO PR PLFHFVGURP DIQpWLTXH $QV\



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL
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/IH PRGgOH pOHFWULTXH GT1XQ WUDQVIRUPDWHXU DGDSW
JLIXUH $ILQ GH QRXV UDSSURFKHU OH SOXV SRVVLEOH GX
ILFKLHUVY 6 3 FRQWHQDQW OHV CEGRYGXHW FR¥KUWHHWR GHY B

IDEULTXpV HW FDUDF\WHHQ Wp W WODIRYLDL @LTIRMVVBKYFELVRQV XQ
POHFWULTXH LGpDO SRX0O OHV FRQGHQVDWHXU
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JLIXUH ORGpPOLVDWLRQ $'6 GX WUDQVIRHRER QYE X Q VIDGDHXNPV HHIR D
DX[ DFFqV GX WUDQVIRUPDWHXU

/IHV PRGXOHV GHV SDUDPgQWUHV 6 SRXU OH WUDQVIRUPDMW
GRQQpV HQ WUDLWYV SOHLQV HW V\BERXQWHVD'LGHV GDQV OH

_ _ 6 _6
7UDQVIRUPDWHXU VDQV FRGGHE@VDWHXUV
7UDQVIRUPDWHXU DYHF FRQO-GHOWMDWHXUV $'6
7UDQVPLVVLRQ WKpRHUWEH | *---

L 1
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JUPTXHQFH >*+]@
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JLIXUH ORGXOHV GHV SRXNWPEQWHRUPDWHXU GH WRXUV DG
FRQGHQVDWHIDXURIPH \WWD YDIRWY FRW B K@ VDWW W RLKGRHRIGT XH SR X U
XQH DGDSWD®XRMUDQVIRUPDWHXU VDQV FRQGHQVDW

1RXV \ IDLVRQV pJDOHPHQW ILJXUHU HQ SRLQWLOOp EO
WUDQVIRUPDWHXU ORUVTXH VHV HQWU pH/VjHW (MHVHV RWURNLW
HVWLPpHYV j SDUWLU GX JDLQ PD[LPXP GLV&SBQLEOH PHVXUp



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

JHV SHUWHV WHRpRWQIGIIXHMWHQW TXH GHV SHUWHVGHLQLPDC
SHXYHQW rWUH DWWHLQW HN CGROUQAT YOHR TEFDDVBHXQVH VW SDUIC
DGDSWF JLIXUH D 1RXV DGCEBS@®RQVUDQVIRUPDWHXU GDQV
IUpTXHQFH DILQ GH FEWYpPPDQFHW REMSFBHHWH EDQGH OH WU
VDQV FRQGHQVDWHXUV SUPpVHQWH GHV SHBWW\O BIOPSH GO D ¥
YXH HQ HQWUpPH GX WUDQVIRWU PDDAXH XGD & VWD P OFEQ GINHH G M L

*+] Re PRIHIILFLHQW GH UpIOH[IORQ KY W ILBW UDHXUHjQUR
SUpVHQWHQW XQ FRPSRUWHPHQW LQGXFWLI UpDFWDQFH S
FRPPH FHOD HVW YLVLEOH VXU)LJKYEDE X H/ TG B VEHRILMWLR GG H
FRQGHQVDWHXU GLVSRVp HQ VpULH UpDFWDQFH QpJDWLY}
SHUPHW GH UDPHQHU OD YDOHXU GH OfLPSpGDQFWM YXH HC
GDQV OD EDQGH/D FDSDFLWp GHYV® M XFRQIEVW G H

1RXV DIILFKRQV HQ WUDLW\) LHW,M FDE ROCHHW USiOvBX LOQMWD @VDYQR/E
DMRXW GHV FRX GHUEDMRE DIRHXNMp V X Q WIKWW BHPRMWUHQW GH |
OD EDQGH*+] OHV SHUWHV HQ VWBIDGWRHWV VR Q WGEHQ IHWLH X
SURFKHV GX PLQLPXP GHV*$HUWW\S MKW RV LW K ERAU VIRQIW G |
DWWHLQWHVH PRGXOH GH ODUMHMWH[LRAPWEHXU |

1RXV SURFpGRQV GH OD PrPH PDQLqUH SRXU OHGMAUDOQVII
SDUDPgWUHYV 6 SRXU OH WDIM®&NVIRPPEONWNHRUV VI FKRQEHQWDWH:
WUDLWYV SOHLQV HW VA\PEROHNM XNWGHV G LW WHQMPLYKILTRHW
GX WUDQVIRUPDWHXU SRXWS$QHDMLGD 8@ BRLRALOOp EOHX

_ _ _6 _6
7UDQVIRUPDWHXU VDQV FEQGHOV¥DWHXUV
7UDQVIRUPDWHXU DYHF FmQGH®@DWHXUV $'6
7UDQVPLVVLRQ WKpRHUMHY ---
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JLIXUH ORGXOHV GHV SRXDWVOBQWHR 6PDRMHXW IBGDSWp DYHF Gl
FRQGHQVDWIDXURIEH \WWD YDIRW FRWB K@ VDWW W RMLRO/RIREKOUH
XQH DGDSWD®XRQUDQVIRUPDWHXU VDQV FRQGHQVDW



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

1RXV YR\RQV TXH OHV SHUWHV HQ WUDY )\RELWVPRQH\RED X
OD EDQGHH /H WUDQVIRUPDWHXW GD/QW DFGIDNSMWH BEXQIGH GH 11
GLVSRVDQW GHV FRQGHGQY MHWHXpUM BB XDBOQWWUIPH YV GX WUDC

/IHV UpVXOWDWY GH VLPXODWLRQ SRAK ©OWH HNQU Y Q D ILRN\P DI
SOHLQV GDQV OHLIXYSKDRTXMDGWR®W GH FRQGHQVDWHXUV S
SHUWHYV LQIB®WLERQMVOD EEDQGHXUOLIJQpH HQ URXJH VXU Of
GH)DXUH E /ID UplIOH[LRQ UHVWEbL HGD® GWH \FHRMXWHGEIDQGH /|
GH SHUWH3GHVW DWWHWWRUUHVSRQG DX[ PLQLPXPV GH !
WUDQVHKXVYOR®YVW SRVVLEOH GIDWWHLQGUH SRXU OH WUDC

uatat <°—Zf—<‘oo The —"foee™ef_f—"e ftf'—xe f7f. .

8QH IRLV OD GHV FROGHEXW WHSDNLWpV GhlVQDAWLE WP UDp
QLYHDX GHV DFFqV GHV)MWUXD&\SIRWWPHDQWHK LOH ARGqOH ' V
WUDQVIRURDWH XWVYDQ¥IRUPDWHXU WRXUV HQ /MWLOLVD
FRQGHQVDWHXUV VRQW IDEULTXpV RPHFAX QR Q8 DLIQMW HIUD G *
GHV WUDQVIRUPDWHXUYV

JLIXUH ORGQqOH ' GX WUDEH IRURODWHXLPXOp DYHF +)66 HW (
FROQGHQVDWHXU G+ KDVIMAMEpSEBNHU OIDGDSWDWLRQ HQ LPSpGD(
OTHQURXOHPHQW SULPDLUH

/JHV PRGXOHV GHV SDUDPQWUHV 6 VLPXOpV DYHF 4y66 SRX
VRQW DIILFKpV HQ WUDLWYV HW V\PHR®HM SQHA QB LWKW SICHH 1
VIPEROHV YLGHV ILJX SHQ\W Ry PR BGXOXK WGEGBQVIRUPDWHXU
/H PLQLPXP GH SHUWHY HQ WUDQVPLVVLR OpdV KPR IDN XIHK (5
HQ SRLQWLOOpP EOHX



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

- _ _6 6
7TUDQVIRUPDWHXU DYHF FRAESGHQYB-WHXUV +)66
7TUDQVIRUPDWHXU VDQV FREEHQNMBWHXUV PHVXUHYV
7TUDQVPLVVLRQ WKp8HUWKH j ---
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J)LIXUH ORGXOHV GHV SDUDPqQWUHW®G Y)IG6XORX W U HFMUHD QRIIRFP
WRXUV DGDEGMWHRIWEARRY\VDWHXSY ®B/D UDHP gAMWW EY HW WUDQVPLYV
WKpROBRTOUHXQH DGD/'S®X WIWRD@RYVIRUPDWHXU VDQV FRQGHQ

3RXU OH WUDQVIRUPDWHXU DGDSWp QRXV UHOHBYRQV GH
HW SURFKHV GHV SH BWHXUWKPIR EIDTXEN G +Pjp TXHQFH GH

8Q GpFDOPIHHIHLURQ HVW UHOHYp SDUQHHS SRWW UPQD D C
$'6 *+] &HWWH GLIIpUHQFH SHXW VYH[SOLTXHU SDU O
GX WUDQVIRUPDWHXU SRXU OD VLPXODWLRQ DYHF $'6 DORL
HVW EDVp VXU XQ ARBIVHDHQIWUSRWR HQ FRPSWH GDQV OH |
GpYLDWLRQV WHFKQRORJLTXHV VXUYHQXHV 6 PRRQ®UED I
PHVXXQH LQWHUDFWLRQ GHV SRLQWHYV GH PHVXUHV DYHF
FRQWULEXHU j GpFOISGHUp® RQ DQFHXE B ¥ WU EGTVN R QP BIW W XSIDA
SULVH HQ FRPSWH GDQV OD VLPXODWLRQ pOHFWURPDJQpW

3RXU GHV FRQMEHOVDOWHWXONWIGUHY GLIIpUHQFHYV HQWUH OF
VLPXOp SHXYHQW H[SOLTXHU TXH OD EDQGH &H SRXIXBQFH
VLPXODWLRQ +)66 SDU UDSSRUW j FHOOH GpWHUPLQpPH VR
YDOMKSHUNDSDFLWpPV FDU HOOHV GRPX\L GO R U MV Sl )W RANFDEGRF
EDQGH *+] (Q HIMWPLQLPXP GH SEHUWHY]E8WW DWWHLQW GI
FD¥RQWUG% j *+] SR®D EDQGH*+] VLPXOpH HG' BW&BWWDH W
YDOHXU FRUUHVSRQG DX[ SHUWHV WKpRULTXHV PLQLPXPV
GHVVRX\G®BHGORNVQGH *+] FRQWEH SRXU $'6



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

/IHV PRGXOHV GHV SDUDPgQWUHV 6 VLPXOpV DYHRQ@W6 SR.
DIILFKpV )YXXYUBD(Q WUDLWV SODLQV HW V\PEROHV YLGHYV
SDUDPgWUHV 6 GX WUDQVIRUPDWHXU VDQV FRQGHQVDWHXL

_ _ _6 6
7TUDQVIRUPDWHXU DYHF FRG@®HQVB&#HXUV +)66
7TUDQVIRUPDWHXU VDQV FFREGHQVYOWHXUV PHVXUHV
7TUDQVPLVVLRQ WKpRHUWKH/ | ---
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S5pG[RQ6 >OU@

JUPTXHQFH >*+]@

JLIXUH ORGXOHV GHV SDUDPgqQWUHYV 6 VLPXOpV DYHF OH ORJLFL
WRXUV DGDGMWHRIWEGHARYVDWHXUS)IOWDGEPgMWHNMXWEY HW WUDQVPL\
WKpROGRTOUHXQH DGD'SBWWRLRQYIRUPDWHXU VDQV FRQGHQVI

&RQWUDLUHPHQW DX WUDQVIRUPDWHXU GH WRXUV SUp
FRQGHQVDWHXUYV DILQ GYfRSWLPLVHU OH¥ S/HWI RDRIHXRHN G

FDSDFLWpV VRQW)D WRRBWHPHHYRIQV GHV SHUIRUPDQFHV SURFI
DYHF $'6

/H WUDQVIRUPDWHXU DGDSWp SUPpVHQWH GHV GBIQW KD HH ¢
EDQGH GH IRQFWLRQPHPHRBWRFKH GH OD EBDRA&BWHQ XH
DYHF $'6 HHWBYV pJDOHV DX[ S*Hiy WRQ W DOMRWHIL R ME% |
HW +] G% /D YDOHXU+JHWMYpRBHQWLTXH j FHOOH REWHQ
QRWRQV TXH OH PLQLPXP *GH HHW VOB qUHOHQW j SOWEW pOHY
PLQLPDOHY WKpPRULTXHV WUDFpHV HQ SRLQW®%O O%HEO pIKDIR
HVW G€ j OTXWLOLVDWLRQ GTXQ PRGgOH SRXU OH WUDQV
WKPRULTXHV VRQW H VWb P X § (S D(OVRLY] L&D WBYQWH HQ GH V)
GH G% GDQV FHWWH ENMQOGHORRRPWEBNU OD VLPXODWLRQ p¢
$'6

JLQDOHPHQW QRXV YpULILRQV SRXU OHV GHX[ WUDQVIR
SHUPHW GIDWWHLQGUH OH JDLQ PD[LPXP SRXU FHUWDLQH\



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

GX FRHIILEFLHQW GH TXDOLWp GH FHV FRQSIHD OBIWBXWVT XeH
FRQGHQVDWHXUV XWLOLVpV SRXU OfDGDSWDWLRQ SUpVHQ
FRHIILFLHQWY GH TXDOLWp PD[LPDX[ GHV HQURXOHPHQW
GTREWHQWLRQ GH FHV FRHIILFDWE&WWYV GO S DXE\WE OWNY VF B R
DGDSWHU OH WUDQVIR U P DNFR K Ul LEHEH GWDXOULW 6 DAXSSFWH @ WU
GHV IUpTXHQHHWHWOWUH FRHIILEFLHQW GH TXDOLWp PD[LPDC
WUDQVIRUPDWHMUPBGHUHWRX UVMHFRQGPLJUHFTDIF@AHOK'H |
PrPH OHV FRQGHOQS)DSWHXNWQWHQW GHV FRHIILFLHQWY GH T
*+] W*+] )LIXUH DORUV TXH OHV FRHIILFLHQWY GH TXDOLV
GX WUDQVIRUPDWHXU G H*+ WSRXUNVDEROQMW G H |

Y "taxTtE Tice—2%"f—<'e U

/H SURFpGp GH IDEULFDWLRQ GHV VROPQRWGHVY D pWp Gp
> @LRXV DYRQV IDLW pYROXHU OD WHFKQRORJLH DILQ GH
0,0 HW GH SRQWYV PpWDOOLTXHV (Q RXWUH OHV SRQWYV Pp
FRPSDFWH RILWWMKHVGHXFURLVHQW 'DQV QRWUH FDV LO Si
GHV SLVWHV VXU XQ QLYHDX PpWDOOLTXH VXSpULHXU DIL
ULVTXH GH UFRMWW

1RXV SUpVHQWRQVY GDQV FHWWH SDOQMW H XIH SSHURFHHE pGW H
GHV FRQGHQVDWHXUV GHV VROpQRwWGHV HW GHV SRQWYV Pj

6L[ QLYHDX[ GH PDVTXHV VRQW QpFHVVDLUHV SRXU UpDC
FRQVWLWXDQW OHV FRQGHQVDWHXUV HW GHV VROpPQRWGH\

xID IRUPDWLRQ GH OfpOHFWURGH LQIpULHXUH GIDOXPL(
xIH GpS{W GH OD FRXFKH GLpOHFWULTXH GH QLWUXUH G

xIH SUHPLHU QLYHDX GH FXLYUH SRXU IRUPHU VLPXOW
FRQGHQVDWIEHWNVHMWQ (DRI EBXUHYV GHV VROpPpQRWGHYV

x/H GpS{W GIXQH UpVLQH GH SURWHFWLRQ GX FXLYUH
x/D IRUPDWLRQ GX QR\DX GH UpVLQH GHV VROPQRWGHYV

xIH GHX[LgPH QLYHDX GH FXLYUH TXL FRQVWLWXH OHV
GHV VROpQRwWGHYV

/IHV pWDSHV GH IDEULFDWLRQ GH FHV GLIIpUHQWY QLYHD>
/IH SURFpGp FRPPHQFH SDU OD UpDOLVDWLRQ GHV FRQGHQV
YHUUHXOCWRXIFHY GIXQH pSBRVYRXV GBISHPGRQW FIHKH OH SLU
HVW FRPSDWLEOH DYHF GIDXWUHV W\SHV GH VXEVWUDWYV



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL
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/HV pWDSHV GH IDEULFDWLRQ GH OfpOHFWURGH LQIpULHX
GDQYLOXQUH
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J)LIXUH )DEULFDWLRQ GH OJpOHFWURGH HQ DOXPL®DXP GHV FF
YXH GH GHVVXV HVW SUpVHQWpPH GDQV OD FRORQQH GH GURL\
FRORQQH GH JDXFKH VHFWLRQ GpOLPLWpPH HQ SRI

$I1LQ GH IDORQQHU OHV PRWLIV GHVH\OM EWERGHY SOQHFH R
i OTDDGIH GMRXUQHWWH (OOH HVW LQVROpH VRXV XQH OXP
SUHPLHU PDVTXH /D UpVLQH HVW UHFXLWH DILQ GH OD Vpl
PoWDOXUKXH D HW E 8QH GRXFHKIFKURPIQPM\GI®HXPLQLXP
HVW GpSRVpH VXU WRXWH OD VXUIDFH GH) LODX,\SH BT XHNW W H
G (QILQ XQH RWMDEMHQE®HXQ EDLQ GIDFpWRQH SHUPHW GH
UpYpOHU OHV PRWLIV GHV) pDHFWHRBWYV IGIDOXPLQLXP

VAt +'@— Tt Zf ...'—..Sg.<e'Zfe—-1 «

/IHV pWDSHV GH IDEULFDWLRQ GHV PRWLIV BHXQPHFRXFKH



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

H I
J)LIXUH ,QWpJUDWLRQIGCGHU fAERRGBPQWD 8MH XUV

$YDQW OH GpS{W GH FHWWBHRXERBH® MY XUOXPHQENKY H'
XWLOLVDQW XQ SODVPD $UJRQHVW QRWAPXSBIUGKQVE PS FW XFPOE
i & j SDUWLU GYIXQ PpOD QJHWI D5]H X L GBHRAVLSODHOAY BR® D LE
GD@WD FKDPEUH OHWLVBHWVHWOHQWH GH GpS{W BRXPKHK WL
GIpSDLVVHXU XQUQIRUMKX GHDP VXU WRXWH OD VXUIDFH
JLIXUHD HW E 8QH UpVLQH SPXBWW SIMMXLAXLU GpE RV p H
DYHF XQH OXPLQqUH 89 | WUDYHUV OH GHX[LqPH PDVTXH DIL
FRQGHQVYDWHMHUN HW G /H QLWUXUH GH VLOLFLXP TXL Q¢
HVW JUDYp SDU XQ PpODQJH SODVPD /G HUPAYMOUHD HO/XR BIHQU HQC
GDQV GH OIDRYWRIQH W |

VAU *fZcof—cte T— ""fect” oc"Ff— tf . —<78

/IHV pOHFWURGHYVY VXSpULHXUHV GHVY FRQGHQVDWHXUV HW
VRQW IDEULTXpHV HQ XQH VHXOH pWDSH GH GpSPfAPGTXQH
&HWWH VROXWLRQ SHUPHW GH UpGXLUHROH XQHR FHBAW KD H> B RWEL



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

IDEULFDWLRQ /HVYLVKK BPDOW BEVWWOUHQW OHV pWDSHV GH IDE
PpWDOOLTXH

H I
J)LIXUH )DEULFDWLRQ GH SUHPLHU QLYHDX PpWDOOLT?>

$YDQW OH GpS{W GH FXLYUH XQH ILQH FRXFKHQPR®H X FW L
WLWDQHQWPWGEH XLYUH HVW GFSROAMWMLEKMW WEH RRFKMWURG |
OHV LRQV FXLYUH GH OD VROXWLRQ pOHFWURO\WLTXH VH C
SOXV FRQGXFWULFH SRVVLEOH SRXU TXH OD UpSDUWLWLRC
KRPRJJQH &HOGDREWUWRHW XQH pSDLVVHXU GH FXLYUH XQL
/TXQLIRUPLWpP GH OfpSDLVVHXU GH OD FRXFKH GH FXLYUH
GHV PRWLIV VXU OD SODTXHWWH HW GH OD YLWHVVH GH FU

8QH UpVLQH GIEBAH-PSBYWVEXIRVpPH SXLV LQVROpPH DYHF
GH IDORQQHU XQ PRXOH SRXU OD FUWBXWYWIDQ FHHWG HEV P RX\LIV \
SODTXH HVW LPPHUJpH GDQV XQH VROXWLRQ LRQLTXH G
GLIIpUHQFH GH SRWHQWLHO HVW DSSOLTXpH HG®WUXQ®D S
POHFWURGH GH UplpUHQFH DILQ GH IL[HU SDU pOHFWURO\
PRXOH GH UpVLQH /D FRXFKH GH FXLYUH FRH@ WX BIDE HJ BGIX
SODTXHWXMH F HW G - OD ILQ GH FHWWH pWDSH OH PRX



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

EDLQ GY{DFpWRQH /D FRXFKH GY{DFFURFKDJH HQ FXLYUH H
GYHDX GHKIR[\JpQpH HMBEH GH FKORUK\GULTXH /D FRXF
HQ WLWDQH HVW JUDYpH SDU XQH VRIQXWHRDQ 8WDFLGH 10XH

VAV £'@— tF Zf "tecef TE ofoce f— L —

$ILQ GH SURWpPJHU OH SUHPLHU QLYHDX GH FXLYUH GH W|
GXUDQW OD VXLWH GX SURFpGp XQH UpV-EPH\GW 6 pRRAMPFHN'
WRXWH OD V®&DTDXFHW B/H ODHSYWH pWDSH HVMWIXYBXVWUpPH ST

D E
JLIXUH 'pS{W GH O3> WRWHFM GRQ

&HWWH UpVLQH HVW LQVROpH DYHF OH TXDWULgPH PDVTX
GH FRQQHFWHU OHV PpWDOOLVDWLRQV GX SUHPLHU QLYHLEL
SLVWHVY GX QLYHDX ' '"HV RXY HWMpW X USRX V¥V RIHW E yOWHUARH Q IV
SRQWYV PpWDOOLTXHV

VAW 2'@— T3 Zf "2ecoef U .. 'se—c——fo— ZFe o'5f—8 the o7+

8QH FRXFKH pSDLVVHHS G WpFARRVpEHRYXU WRXWH OD VXUID
IRUPHU OH SORW ' |0 YDJWA FBWRR WRICE @SIDGE M MV IB-PU HD@QW UOHH  F DHY/
GHV WUDQVIRUPDWHXUY DGDSWpV SUpVHQWPYV GDQV FH FKI

3RXU FRPPHQFHU XQ SURPRWHXU GIDGKpUHQFH HVW Gp
OTDGKpPpUHQFH&MXWD UpVLQH GH SURWHFWLRQ /H8GpS{W G
HVW UpDOLVp HQ GHX[ HQGXFWLRQV DILQ GJREWHQLU XQH
FDV GTXQ SORW GHpSBDWHKHUPSEH XQH SUHPIH\M GRXRYpI
VXU VORXSWHD TXHWWH SDU HQGXFWLRQ G\QDPLTXH URWDWL
UpVLQH OLTXLGH /D SODWRMUWH jHVAL BMEXXLWHDSBRPHU O
FRXFKH GH UpVLQH HW OD VROLGLILHP GRABHDXQ H BN XG Ip SR
SDU HQGXFWLRQ G\QDPLTXH /D SODTXHWWH HVW UHEXLWH



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

pPWDSHV OD UpVLQH HVW LQVROpH j WUDYHUV OH FLQTXLqg
PRWLIV OHV QR\DX[ GHV VR®POIRWBHBYWVERRD 8 AT OWW H G |
GH 3URS\OHQH *O\FRO OHWK\O (WKHU $FHWDWH 3*0($ /D U
GIpYDSRUHU OYHQVHPEOH GHV VROYDQWE®S8 &QWVDH [pMDEH-
SHUPDQHQW FH TXIL\OXHUSBXPBWVWBTYHY GHV VROXWLRQYV
OHV GHUQLQUHV pWDSHV GX SURFpGp 1RXV REWHQRQV ILQ
VFKpPDV LG NWD

D E

J)LIXUH )DEULFDQRWEHY VROpQRWGHYV
VAX £fZcof—c'o T— o3 f— ox—fZ2¢"—1% u

/JHV GHUQLQUHV pWDSHV GX SURFpGp FRQFHUQHQW OD
VROPQRWGHY HW GHV SRQWYV PpWDOOLTXHV (OOHV VRQW L
H[SORLWH OH SURFpGp GH IDEULFDWLRQ SHURYWWDSMVGH
IDEULFDWLRQ VRQW MRKpADWLVpHY GDQV OD

8QH FRXFKH FRQGXFWULFH GYDFFURFKDJH HVW BWHERUG
8QH UpVLQH pSDLVVH HVW GpSRVpH SXLV LQVROpH j OfDL
VXSpULHXUHMQRABE®OWH \GROPpQRWGHYV /HV PRWLIV GHV SLVWH
SRQWY PpWDOOLTXHV VRQW HQVXLW H \R RRAULWY GDYVXQB
OD SORQJHDQW GDQN IJXQ NWROHMQWE Gp&QH IRLV OJpWDSH G
PRWLIV WHUPLPpWDOBY TXHMVHRQW IRUPpHV j SDUWLU GTXQ
JLIXUHF HW G /H PRXOH GH UpVLQH HV®pHRQOMIXWH (QLVY
OD FRXFKH GYDFFUREXOUH Hi VRMVIUDY p H

I TRSWLPLVDWLRQ GX SURFpGp GH IDEULFDWAEWIQGH VXQQ
UDSSRUW GH IRNGHBHWQQH SRXU OH PRXOH GH UpVLQH SF
SLVWHV HQ FXLYUH &H SDUDPgWUH FRUUHVSRQG DX UDSSIH
GHV SLVWHV PpWDOOLTXHV TXYLOSRVUW §ROVYISHEQMVEE U DEX



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

UpVLQH 'DQV QRWUH FDV XQH-PSHVYWVE XWRE pHU AW QKD GV V
LFL GILQWpJUHU GHV SLVWHV GRQW OD UpVROXWLRQ PDJ[L
PPWDOOLTXH\P HVONVHGRD IS BV IDLUH YDULHU FHWWH pSDLVVF
GH OD SLVWH ' j LQWpJUHU

D E
F G
H I

JLIXUH )DEULFDWLRQ GX GHX[LqPH QLYHDX GH FXLY

W 7 f o —t cofoc's The —"foef Ppfett—tP v t— 2 —*—"s

/IHV WUDQVIRUPDWHXUV GH : HWIDMWRXGW FPEDSWERWDOWHX
IDEULTXpVY HQ XWLOLVDQW OH SURFpGp WHFKQRORJLTXH G|
LGHQWLILp ORUV GHV FRQWU{OHV HIIHFWXpV GXUDQW OD II

,OV VRQW FDUDFWpPULVpPV HQ XWLOQV.BOW XXWDIQD G\ BHK U
VXU XQH EDQGH GH IUpTXH®HAH] TX4] VXN HSRL GWMHY FRSOD



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

&DVFDGH ,QILQLW\ *6*P SVR/GW GWLOLVpHV /HV DFFqV GH P
XWLOLVDQW XeXHRBHIERYHHOVXYPHOVHHU[BZRQQWHY GHV PHVX
PRWLIV GH WHVW DFF§&VUGEK P \HDW IR XYH BRX U W

ID)LIXUHSUpVHQWH OH WUDQVIRWPOINFXW GHIX[ WRA G ¥ @G
0,0 GH S) bSUqV IDEULFDWLRQ

D E

JLIXUH D 3KRWRJUDSKLH RSWLTXH HW E SKRWRJUDSKLH O
DGDSWY j

/IHV PRGXOHV GHV SDUDPgQWUHV 6 H[WUDLWV GHV PHVXU

WUDLWYV HW VIPEROHV SOHKQWY GHRXD IO BBQYKH GOHPH QW
OWUDQVPLVVLRQ WKpRULTXH GX WUDQVIRWBDWHXU HVWLP

_ _ _6b 6
7TUDQVIRUPDWHXU PHYVUp —e—
7TUDQVIRUPDWHXU UpWUHR VEPXOp

7UDQVPLVVLRQ W K [SRIWIE B - | *

7UQP IR 6 4@

S5PG[IRQ6 U@

JUPTXHQFH >*+]@

JLIXUH 3DUDPQWUHV 6 RHPXO0pV GO WWRQVIRUPDWHIWU WRXU
WUDQVPLRYVLRQHWHKOP WUDQVIRUPDWHXU SRXU XQH DGDS\



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

(Q WUDLWV SOHLQV HW V\PEROHYV YLGHV DSSDUDLVVHQW
WUDQVIRUPBWHOOD URW PR GqOH pOHY¥MWUXFRORD SQp\@GT KD BRW.
FDUDFWpULVRW. TBXH FRPEHRYDQW TXL RQW pWp PHVXUpHV OR
VDYRLU

X "IXQH DXJPHQWPWLIRQIGKDXWHXU GX QR\DX ' GX WUDQYV
OpJgqUH DXJPW@OQEXFMWBE@IEHY HQURXOHPHQWYV

X 8QH pSDL\VOAHOHBWUHVYWH B P DX OLHX GH OD YDOHXU
QP YDULDWLRQ VWDQGDUG GH GHV FRXFKHV IRUPpI

GH GpS{WV LGHQWLTXHV &HWWH YDULDSYLRQ BRIQGXLW
OD FDSMFERQGHHYVDWHXUV XWLOLVpV SRXU OfDGDSWDW

1RXV FRQVWDWRQV KQWNUHy\DXDRRGD Y&/ 6 M G\ FOX00 D M B R
EDVVHV IUpTXHQFHV FH TXL DWWHVWH GH OD ILSBAUWp G X
DX FDV UpHO 'HX[ RULJLQHV SHXYHQW H[SOLTXHU OfpFDUW
DX[ KDXWHV IUpTXHQFHV '{XQH SBYWF FGHRF KDPIH GHO\E FB\Hp K
FURLVVDQFH GHV SLVWHV GH FXLYUHNGDQGKYHBEXXQ SHIXEYGHH
FDSDFLWLI HQWUH OHV HQURXOX® FQ QWG H Q N O B ® 8 BRI Q
IDLEOH HQWUH OHV HQURXOHPHQWY HW LAOYGXUWPXQ@ WROE'
EDVVH 'f{DXWUH SDUWFWQRPDQ@HWDFXH. RIQWOH OH FRPSR
PHVXRRIQYWULEXH j PRGLILHU OD UpSD W@V @AH R @ LG SN X\ HP S ® |
XQ GpFDODJH GH OD IUpTXHQFH GH UpVRQDQFGBHGH\GH QU TF

*+]

/JH ERQ DFFRUG HQWUH OHV VLPXODWLRQV HW G®H \FHWV XU
YDULDWLRQV DXFXQ DXWUH BGRE®{PH VOHF K QHROW JS A X W XQU
TXL DWWHVWH ILQDOHPHQW GX GPpURXOHPHQW FRUUHFW G»

1RXV FRQVWDWRQV TXH OH WUDQV IR SPPWHIQW HGEH VWRKU
WUDQVPLVVLR QG HW LISHMRFAKHY GHV SHUWHVXUYGBXpED Q GIB
GH IUpTXHQEHVHW  *+] /TDFFRUGHM QUYY P 6 WO XBMG X
PRGqOHVUBWO®R FRQILUPH TXH OD PIMWREDRQYY BHWV BSBHIQ®HIW \F
DX[ GpULYHV WHFKQRORJLTXHV pQRQFpHV SOXV KDXW H
FRQGHQVDWHXUV 1RXV REVHUVHR®W URDVP P\GOL AN B B G H Y
i *+] FH TXL FRUUHVSRQG DX{pRWUTWHYVPLQILLRD BINW SRV \V
FHWWH IUpTXHQFH /YHQVHPEOH GH FHV U p\RDAHIDW D VQHRX WY
SUPVHQWHQW XQ WUQV IDLEOWLQQYHBW GB\SMUWH\O HH WX UXE
REWHQXHV SRXDQRHFHMERIQWBHY OD UplOK®HRQ UHVWH LQIf



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

/ID)LIXUH SUpVHQWH OH WUDQVIRUPDWHXU FRPSRVp GH
IDEULTXp HW BGDSGHX] FRQGHQVDWHXUV 0,0 GH

D E

JLIXUH D 3KRWRJUDSKLH RSWLTXH HW E SKRWRJUDSKLH 0(
DGDSWY j

/H WUDQVIRUPDWHXU GH WRXUV SUpVHQWDQWHGHV S
WUDQVIRUPDW HDVUSGIH WMARKQW URG XLWH W B DAL OFX WRHKE WD)
QRUPDOHPHQW DYRLU XQ LPSDFW HQFRUH SOXV UpGXLW V)
HQ FDUDFWpULYVDQWDFH Xy UHDWDH/S R U WIHWHHX W UDLWYV SOHLQV
OHV PRGXOHV GHV SDUDPgWUHV 6 GX WUDQVIRUPDWHXU
WUDQVPLVVLRQ WKpPRULTXW SBYXIWDXWH BE P HORXRD PHQW V
HVW UHSRUWPH H@SWLKRPPH OH WUDQVIRUPDXODWWLEB A WWE
FRPSWH GHY GpULYHV WHFKQRORJLTXHV D pWp UpDOLVpH

_ _ _6 6
7TUDQVIRUPDWHXU PHYYp —e—
7TUDQVIRUPDWHXU UpWIJR VEDXOp
7UDQVPLVVLRQ WKp&HKUWEHA- *

SpBIRQ6 >C/@

TP MRQ6 0@

JUPTXHQFH >*+]@

JLIXUH 3DUDPgWUHV 6 RHPX0OpV GO WWD QVIRUPDWHIWU WRXU
WUDQVPLVVLRQ WKpPpRULTXH GX WUDQVIRUPDWHXU SRXU



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

S3RXU GHV IUpTXHQFHY LIREKVLUXKOHYRQV XQ ERQ DFFRUG |
PRGqOH pOHFWPRWERP X EBAWHRH XIUHV SRXU OH WUDQVIRUPD\
*+] VXEVLVWH VXU OHV YDOHXUV GHV SDUDPgQWUHV 6 HQ
DXWRXU+GHHW SHXYHQW V{H[SOLTXHU SDU OYfLQWHUDFWL
WUDQVIRUPDWHXU DYHF OHV SRLQWHYV GH PHVXUHYV

&RPPH DWWHQGX QRWWLUHOHWROWQWVPFLVMYLRQ PHVXUpH SU
WKpRULTXH GX WUDQVIRUPDWHXU /H FLUFXLW SUWHQWH
VXU OD EDQGH GH PMYp MKIHQHHTXH VXU @B EMHOBIHQLPXP GH
SHUWHYV VIGOqY H+] HW FRUUHVSRQG DX PLQLPXP GH SHUV
SRVVLEOH GTREWHQLU j OD PrPH IUpTXHQFH

&HV UpVXOWDWY H[SPpULPHQWDX[ SHUPHWWHQW GH YDOL:
FKDUJHV FI SD@WWUIHHW OH SURFpGp WHFKQRORJLTXH G
FRPSDWLEOH DYHF FHOXL GHVY VROpQRwGHYVY HW OHV SHUIR
POHYpHV SRXWESWRYRVHU OHXU DVVRFLDWLRQ DYHF GHV V
IRQFWLRQV SDVVLYHV

X  fe..Z—ec'e

&H GHX[LQPH FKDSLWUH WUDLWH GX GpYHORSSHPHQW (
IDEULFDWLRQ GH FRQGHQVDWHXUV 0,0ERUDWUBRYDGOXQT BV
FRPSDWLEOH DYHF OD WHFKQRORJLH GH IDEULFDWLRQ GF
FRQFHUQH OD WHPSpUDWXUH GTRSpPUDWLRQ &HWWH FRQW L
GH(BLSDU ,&3&9' ] f& TXL SHUPHYHDBXREWHQROLXWp GH GpS.
i FH TXfLO HVW SRVVLEOH GYREWHQLU SDU XQ SURFpGp S
WHPSPUDWXUHY ELHQ VXSpPULHXUHV

'"HX[ WRSRORJLHVY GH FRQGHQVDWHXU VRQW FRPSDUpHV D
GpYLPAQW WHFKQRORJLTXHV HW GRQF OHV GpYLDWLRQV VXU
OHV GHX[ VROXWLRQV UHWHQXHV SUpVHQWHQW GHV UpVX
FDSDFLWp HVW IL[pH SDU OTpOHFWURGHR¥XFHUT KX FIR QF & S
GpYLDWLRQV GHV FDSDFLWpV GHV FRQGHQVDWHXUV OLp
OTDXJPHQWDWLRQ @I j O DYLDVO/HHX®) GBRP GLRUH HQFRUH FH
W\SH GH FRQGHQVDWHXU DV V BFL pQjP XH)\HWp S D UVA/RIXWp & X H\DRV
SRXU OD VXLWH GX WUDYDLO 3DU DLOOHXUV OHV IRUWV F
VXSPULHXUV j FHX[ TXL VRQW REWHQXV SRXU GHV GpS{WV
UpVXOWDW FRQGIHW ARXEFKIHK\D BLWEHV G H1QG BWSLRMpHH \G il /D DV
WHPSpUDWXUH



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

(QILQ QRXV LQWPpPJURQV OH SURFpGp GH IDEULFDWLRQ
WHFKQRORMXWLGBLVpH SRXU IDEULTXHU OHV VROpPQRWGHYV 'l
LPSpGDQFH SDU GHV FRQGHQVDWHXUV RQW pWp IDEULTXp
UHOHYp HW OH GPURXOHPHQW GHV pWDSHV WHFKQRORJLTX
SURFpGpV /D FDUDFWpPULVDWLRQ 5) GHVHW FIR@Q\GIRQYDWH X L
GpJUDGHQW SDV OHV SHUIRUPDQFHY GH OJHQVHPEOH HQ ¢
GLVSRQLEOH PD[LPXP GHV WUDQVIRUPDWHXUV VHXOV SR
LPSpGDQFH HVW DVVXUpH



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

\%
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\

\

\%

\

\

\

@ /DQGJORD & SDFLWDQFH OHDVXUHPHQW\ BSEVIWULDP &
"RUNVKRS RQ 0L FURHHIHFW BRGWFIMVF K H

@5 1HYH HWJIBEG QWLW\ ®IENORE QRYHO HPEHGGHG ' 0,0
6L LOQOWHAUSRVMUWHUQDWLRQDO ' 6\WWHPV ,QWEDIQDWLR
YUDQFLV W Deaght vV

@ %DHROPSHG HOHPHQWYV IRU 5) D® G(® L{FUMRE DK H RXVUIF X LW
@ (OJDURZOWHPSHUDWXUH KLJK GHQVLW\ 6L 1 0,0 FDSDFL
DQG B()0V DSSOLFDMFLRRHMOHFWURQNYROQOQJISQHHULQJ

@ .VKLUVDJDWSRWLIQR®DQG FKDUDFWHUL]DWLRQ RI OR
ILOPV GHSRVLWHG E\ LQGXF W LS LFHREX 6X0UH G YSRDD ¥ PHQ&H
) S

@X\ ODQDIRMWOFH TXTLO YRXOVHIDXVWEHAD BR AV WXRIQLE OH
VXWKWWSYV  EX\P D Q IFHHXIY B DI XNOAYRXWW G HS/F E V

@GOWDVKHHW 68 .D\DNX $GYDQFHG ' DOSWRHUIHEOH VXU
KWWSV ND\DNPROPWHRPWZESORDGYV 'DWEIXK B8 W SGI

@ *U\BBHPLFRQGXFWHXY 7GWKEOR QB HIH V

@ 3LFFHW.LOB&ERVEFOKMFWULFDO 3URSHUWLHYV RI 6LOLFRQ 1L
RQ %9, 6HPLFRQG XFXWRQDO RI WKH (OHFWREBGFKHKPLFDO 6R
S

@, ,GULV HWOPO&KMUDFWHULNMAHFWVDWXURZ3(&9' 6L2 >
WHWUDLVRF\DQDWHDAMPHMH DEXUDDO RI $SSOLHG 3K\VL
1f $

@7 %HUWDDOERDWLRQ HW FDUDFWpULYVDKMLUIRQH@DUJIH |
VWUXFOBEB®H VK g&/H G RFWERWW MWV XW 1DWLR®DOUBRREBWHFK
*UHQREOH )UDQEFH

@0 6FKUHQN ,GIWHDODWERQ Rl PHWDO LQVXDBW R @ LRHW D
ORZ GHIHFWLYLW\ LQWR D FRSHHHEHIRHW B BDW UFDQ\LIFR QQ J L
YRO ® s

@- 3RLOVWWWRUDWLRQ HW FDUDFWpPULRPCRYRQ @ HE DAWHU X |
7L2 GpSRVp SDU $WRPLF M KRN HHRFF@IWHRIY LWp *UHQREO
*UHQREOH )UDQFH

@' 0 3R]PWLFURZDYH (QaMHEH ULRKIQ :LOH\

@. 2 @WLPDWLRQ PHWKRGV IRU TXDOLW\ IDFWRUV RI
LQWHJUDWHG FLUFXLW,(§URRKNQ®ORIORBOQRIOKRIRE XL W Q

S



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL

\

@$ )DUF\ H@QWHIUDBW SRQ IRIURPIDIEKFH 5) SDVVLYH PRGXOHV
DQG LQGXFWRUV L@ DGHMDRHOIEGFWYRQLFREJITQHBIULQJ
S

@6RXQZFHRUG ,QVWUXPHQWYV ®OS\RAIL WHRRQORIOM\IN @ RD E\
WKH ,QGXFWLYHO\ &RXSORMGS23D DD EBDOWRFHVYV

@2 7KRPDV ©,QGXFWLYHO\ FRXSOHG SODVRBXFKRB®LFD
THFKQLTXH 2[IRUG ,QVWUXPHQWY 30DVPD 7THFKQRORJ\

@+ 'R .\ HW3RO/LRDO /XPSHG 0R GHIFOQ @J 8D STKAYOKR U V
(XURSHDQ OLFUR ZD Y#X &R QEHIUMHQF H

@& =KHQ HWVI/XG\GRI 0,PKLROGDSDFLWRULRWHUFRR @GHE
WHFKQRQRJILFURZDYHOHYY :& RS R Q HQRWOW / HYQW H U V

@6 6 6RQJ HWPHBO®H BIDEHE 0DWO@BHWDW 0,0 &DSDFLWRU
IRU 5) $SSOLFDWLRQV DQG (IIHFW RI-B$DWOWYVEWR X*WRXC
$SSOLHG 3KROLFV ®DU VS

@7 =KHQJ HMVDIQ DG IDEULFDWLRQ Rl ZDIHU OHYHO
FDSDFELWRUV IRU 5) LQWHRJULFWRB\\8\WHWPL¥MROER DRIV

S

@0 & .LQJ HORMIMUBVRBHRUIRWPDQFH ZLWK 9DULRXV ((
'LHOHFWULF LQ &X 'XDO 'DPDVFHQH RI &RX6 QBO5)R 7 HKK
(OHFWURBRIFPHRDOYRO Q" S

@2 %XVKXHRRMFWSWLRQ UpDOLVDWLRQ HW FDUDFWpL
WDQVIRUPDWHXUV WULGLPHQVLRQQH OV \§ RN HDS S\ R E/DW
8QLYHURXWRXAMDHXO 6 DEMXOLRMXNH )UDQFEH

@' & /DQHMW EBOWHUDO PLFURZDYH WUDQVIRUPHUV DQG |
6L 6L*H +%7 SURFBAYX® ,QWHUQDWLRQDO OLFYQREMHP6\PS
&$ (W DBQV V

@2 %XVKXHYDRQHNHWOOHOVXUHPHQW (UURUV 'XH WR 8QZ
+LJK ,OXFWRUY 7TUDQVDFWLRQV RQ OLFURZDYHWR®HRU\ D¢

& S



&KDSLWYDHEULFDWLRQ HW FDUDFWpPULVDWLRQ GH FRQGHQVL



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

Sf'«="1ta ‘e f ' —<'ed “f,"<..f-
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$X FRXUGHRK FKDSLWUH QRXV XYQSRIERF pSipp \GHIQ WOPE U L F D W
FRQGHQWDWHRRYDWLEOH @HMHFURKOMNPHQWNVXOWHDWY REW
HWPHPHQW VDWLVIDXYDQWW WP RS WMWY [5RMV IOD0 AR®T H ¢
IRQFWLRQV SOXU@PRFSWMHVSDUWLH QRXV YLVRQV OfLQWp
T SUpYXH BRIXWIBRDMUMH] HW *+] /IDSSOLFBWIRRQKNVSBRQG DOI
OD SURFKDLQH JpQpUDWLRQ GH UpVHDX[ VDQV ILO *

'DQV XQ SUHPLRXNSWMHROGWSRVVLELOLWpVRIGHUQWMND SIDWL F
WHFKQRORWWD YHUV OD GHVFULSWLRQ HW OfRSWLPLVDWLI
FRQVWLWXHQW OD PDWULFH /D PLVH HQ FRPPXQ GM FHV FL
POHFWURPVMBH PWLAXWULFH GH %XWOHU VRQW HQVXLWH UH:

/H FKDSLWUH VH WHUPLQH DYHF OD SDUWERPBRHPWHPXQ \
QRPEUH GYDEFFqV WURS LPSRUWD GBWR ISRXH $XHVOHB FBUDE
VHXOH IRLV 1RXV DYRQV GRQF GpYHORSSp XQH PpWKR
FDUDFWpPULVWLTXGHN % KWIDIY 8P DUNRWXLSFDHY MV B OV LSIXWW LI O O H
POWKRGH HVW pJDOHPHQW PLVH j SURILW HW FRPSOpWpH !
FRQWULEXWLRQ G H VD XORLPUHAWRWE W DH{ W p U L W WU B HOVD pROCHVEE WLLFLHT
% XWOWRQW ILQDOHPHQL WRRpSIDUN X WV Hj

t  —e— < foc's t— thetee " f_t_"

thds ‘eet“—Fo .t tF Zf ete—td fe Vi Fe f e 7% 7. fo

6XU XQH GpFHQQLH GYH[LVWHQFH OHV DSSOLFDWLRQV G
EpQpILFLp GH SOXVLHXUV RSWLPLVDWILR@W GHNJBBRBRPR (
WHUPHRXH GHUP (YoRROXWILLR@YV 2 /7( DILQ GIDFFURLWUH
&RPPH QRXV OfDYRQV SPUHHQPAHKHBIRIOW UGHD @W CPHRQWpH HQ I1UpTX
QpFHVVDLUH GX IDLW GH O DI WOWMXQ B MW\ RIFVBXHQOHPW QM

0+] HW+] /D SURFKDLQH JppQ/HIDW VD@ B HLO FRQQXH VRXV
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* GHYUDLW LQDXJXUHU OfXWLOLVDWLRQ GH IUpTECHWFHYV F
EDQGHV GH SOXW]L 8 KUyDILID| Wy Y]HVH GpWDFKHQW FRPPH
OH JUDSKIHHXGUHHODD EDQGH] HW OD EDGGH

J)LIXUH $OORFDWLRQ GHV IUpTXHQFHYV SRXU OHV DSSOLFI

/HV DUFKLW HFRXUHR/QWD GLFRR.FHQMRH QOMV SHUWGIINOHQ SU|
GH *+]SDU XQH DXJPHQWDWLRQ GH OD SXLVVDQFH GHV pPH
FRQVLGQUH OHV WHUPLQDX[ PRELOHV IDLEOHV SXLVVDQ
DVVRFLpV /D PHLORPHNKIHN HREXEWNRIQY) OH VLIJQDO pPLV GD
GRQQpH FRQWUDLUHPHQW j FH TXL HVW PHDW HT S @ ROMWWHE ' T
IRFDOLVDWLRQ SHXW ¥DQWHRREERUF R QO/MDLL\VE Xp Y VEDM [ GH\
GO pPHUDVRQQD®WV@YD GLUHFWLYLWp GX IDLVFHDX GpSHQG
UD\RQQDQWY XWLOLVpV SRXU IRUPHU OID QWH@BH SOXID L\
REWHQX HQp®@PHR@W U DXRQRPRYWVGYKUFLWDWLRQ SDU UDS
GIXQH DQWHQ@H XDILJPHR\HQ UpVXOWDQW SHUPHW DLQVL G
OADQDO GH Wi W R \BIUREDIHU XQ VLIQDO DYHF GHV SH
©/LJKW RPRERBKRWX HQFRREHUPKWORLARE KW XLY PRHQMHWG XL W I

SDU UDXS$REDW) BH W X QY |

JHV DXWEBX@RQGWH HQW DRIKIPRAEBEW DQWHQQHV SDWFK PL
SHUPHW GH SURSDJHUJ HKQHVLGBIMNOSHUWHY pTXLYDOHQWHV
SDWFK IRQFWERQRDBMWANDPD UpGXFWLRQ GHV ORQJXHXUV GT
IUpTXHQFHOPPRANQWYV UEH HEDXGVEY SHXYHQW WRXV rWUH LG
PrPH VXU I B AY WH Q QGH SOIXEMK D
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D E

JLIXUH D $QWHQQH SDWFK XWLOLVpH SRXU OH¥+PESOLEFDWLRC
DQWHQQH IRQPFWL RQYQDIMPH VXU XQ UpVHDX SH® pOpPHQW)\

'DQV OHJ XMW \GHRWAHH SDU XQ UpVHDX G fpi pRAQRWLW DWW \LFF
IDLVF$HD®XY FRQQXH VREEHO PDRYPHEIW REWHQXH JUKFH j XQF
SUpFL\DHP HOQLAMWX GH) SKDVH GX VLJQDO j pPHWWUH HQWUH |
EDOD\DJH GX IDLVFBDX,UBPER QXL XH @M JIJOH G TRW Y] HFUHDXKUW H
GH OfDQWHQRHHIH @M XW rWUH REWHQX HQ DMRXWDQW XQ
VLIQDO DSSOLTXp VXU FKDTXH pEpPRYWHHBRQDDQW GX Up

tat <. —cdet "¢, ——<'e T e<cYWoef—S5 "F"e —eo Txelf —
”f)‘oofo_o

;O H[LVWH VB\GXWL EskWNE HW A M W\ D\DWVU GEHX H UV®H VF K DI BIX |
POPPHRWRQQBERWW\SHY GH IREROYWRORWPHEDMHY 'DONWVXQ SL
VLIQDX[ LVVXV GHXSX CWRIBFRANVE DRPGp SKDVHMXWL VRQW FKDF
SODVYUPOPPHQW UD\RQQDQW 'DQNRIOY FXH X\ LGN HG EDW UX 8 X W
GH SOXVLHNVUW BSRDWhHOWHYDQW O HQQDRHAD\K pG POV PW & WY FURD
SOXVLHXUVDHQMQUDPWYRQ GH SKDVH pWDEOLH HQWUH FKDFXC
GPpSRLQWDJH GX IDISH@®XGARAUPHHQWUpPH SDU ODTXHOOH O
FRPPXWDWHXUV VRQ@HFEWHDRXPFHERKUWRTHQWUpPH GpVLUp

8Q SUHPLHU W\SH GH UpSDUGWH \@H X HDPR B WL UQQIHIRRYP\E X { C
FKDF X @ CpHPWPWR/Q QD QW VXIFKR M WRIOLS/ D GWP P D RGHWIASPpGHT X
VI\VWgPH SHXW E plQPHIORLHQWEH YXEQMROXWLRQ V8D QG DIRP BQHC
ELWW GIXQ DQJOH GH EDOD\DJI® @Xp DILA/BBERX O/W 4 § 00 B D WH.
QRPEUH G TP BOWRWOAW pYV SRXUWPHDOWLAMMHEUY DXJPHQWH Vp
OD FRQVRPPDWLRQ HQ S®DWV® @F @ 08X ELAORFH RQWHOHV Gp)
DPSOLWXGH HW OD SKDVH GHV ®PpACHDXGOIHOWHRW GBIWVLpW
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JpQpUpV HW GH OJDXJPHQWDWLRQ @0 MHWIp UPpWRKUXNWVEIRD |
SRXU OHV UpSDUWLW H X U VF Gl FDOEMWIA N DR LEHDQMI W @O DEGW D J |
SR DOXLSHBHQWWDWLRQV GH EDRHORE @M LUWRR®WSpR X®WXIQS
WUYDW QG QRPEUH GIpOpPHQWYV WDDARWQ BOVHW @ 8 MWSHUNH 8 RVX
OfDPpOLRUDWLRQ GH OD FRQQHFWLYLWpP GDQV OH WUDQ
DXWRPRELOH

BQUPSDUWLWHXWE LRARFERWYWMW Y HQQHWH XQH VROXWLRQ GRQV
PQHUJpWLTXH HVW ELHQ SOXV IDLE©OH2H@& HO W/ \IDHE GLH B WL KRR
GLVSRVH GH SOXVLHXUV HQWUpHNVRPRKXWERDMAXMAHRN WHH V- J |

SOXVLHXUV VRUWLHV FKDFXQH FRQ QHEWW H FO\E\HBIYMRIND W
UpSDUWLWHXU Y RB@W VO HVXQ REDRMAMO/OHNVURGEBDW FILIWVF XA & V

/DOHQ®H GRMP QX QH OHQW L O O H PYRVIDNOLONEAREMPHE RIXKI Y X H G
GLIIpUHQWYV pOpP HMHNQYNMUDRREMYSREWHWp RSSRVp GH OD O
/TDYDQWDUBSGHWLWHXU UpVLGH GDQ\X QN BRX O LRARQQLHRRNVG U
HQWUpPHV HWHBDBI® DR UKV GHAWLIPLO/FEHEXG DD IUp TXHQFHAGH WU
&HSHQGERE WO HOMIGX@ISRVLWLI ORPRIGCWHOLPDWYRIQ UHVWH
GRPDLQH GHV FRPPXQLFDWLRQV SD@VDWHOOLWH HW GH O

/JHV UpSDUWLWHXUV EDVpVOW¥XWRBHV EHDXKXRWE SDXVLPR
LQWpJUDEOHV HQ XWLOLMDDWGD@EYVORUXWHB B BIBK HXOp\V H
WRSRORJDAW HHNVVSMHXY FRQQXHV VRQW OHV PDWULFHV GH
PDWULFHV GML%XR\QOM S UpYIHIXWHHY GDQV OD

D E F

J)LIXUH 'LDJUDPPH GIXQH BHWI OB EDIXQH PDWULFH T@GH 1RO}
HWGHXQH PDWULFH T GH %XWOHU

(OOHV LQWQqQJUHQW GHX[ W\SHV GTpOpPVQXNG QDB O3 X T XL
VLIQDO GITHQWUpH YHUV OHV GLIIpPUHQWYV pOpPREHNY UD\
GpSKDVDJHVY HQ VRUWLH ,0 HVW SRVVLEOH GYIDVVRFLHU S
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OTD]JLPXW HW GH Ofp6SRXDWLRED FLONSDHOWAMD W FOD FRXYHU
EDODSDIHH[#P® O@

/D PDWULFH GRQ % 0D \GHODWUBGR O BY. BOAUHVD ODRITUH OH FKR
GILQWpJUHU XQ QRPIEUHIBEWR GW LOIRPE WH CABIF S ) G E QYW
FH UpSDIWpMERSHUWHY LPSRUWDQWHY HQ UDLVRQ GHV QF
FRQQHFWpPHY HQ VRUWLHV>G @V @l TNV GHDODLLPHON D & HR QX
EDQGH pWURLWH /D WRSRORJLH LQGXLW pJDOHPHQW GHYV
GLIIpUHQWY @LYHRX[OD PDWULFH GH %ODGM EQWS0H N ULWQ VQ
OD FRQIURQWH DX[ GHX[ DXWUHV W\SHV GH>U@DUWLWHXU\

/D PDWULFH GH 1ROHQ GLVSRVH GIXQH WRSRORJLH VLPSC
OTXWLOLVDWLRQ GH & HASRLD CLYBYHP BIR Q Qi IXGNE O D
/JHV VLIJQDX[ HQ VRUWLH SUpVHQWHQW FHSHQ@DQW XQH GL

/D PDWULFH GHIXA)HFOSUpVHQWH OJDYDQWDJH GH GLVS
GIpOpPHQWIp GPDW LUWSSRUW DX[ GHX[ WRSRORJLHV SUpF
OYDUJXPHQW PLV HQ DYDQW SDU OHXUV FRQFHSWHXUV -HV\
GX VIVWgPH H@

JH7TDEOHDKVW WPOHXBRPEUH GH FRPS RIS QORM @GHDMMMD L U
POPPHQWYV BRIRWVQBREWNWY GH PDWULFHV

7TDEOKHDX&RPSDUDLVRQ GX QRPEUHQ®HHVSRXO\EIDQ WNQIMDNWWY L IV

PDWULFH T GH %ODVV GH 1ROHQ HW GH %XWOH
7\SH GH PDWULFH 1 %ODVV 1ROHQ %XWOHU
7\SHV GH FRPSRVDBRNSOHXUYV " FRXSOHXUV FRXSOHXUYV

GpSKDVHXUV PLQLBEBKDVHXUVGpSKDVHXUYV
FURLVHPHQWYV
7TRWDO GH FRPSRVDQWY SDVVLIV

1RXV YR\RQV TXH OD PDWULFH GH %RRIRMD QERIVAG YDV (
UpGXLW TXH OHV GHX[ DXWUHV V\VWgPHV =XHIFRIQ VWS SRHW
OTXWLOLVDWLRQ GH FRXSOHXUV K\EULGHV SRXU LQWpJU
FRXS BHRXUMBDOMHULFH GHS%OAMVWOD PDWULFH GH % XWOHU HVYV
HW UpFLSURTXH TXL GLVSRVHKOG@QXQVWYFIRAATH G/HW BRGPHRISSWVE I
TXH OHV PDWULFHV CGH& RODRAOQMHRXDE B PWOPDMW WLTXHY SHUPH
XQ IDLEOH QLYHDX GH SHUWHV XQH IDLEOH GLVSHUVLRQ H
pODUJLH SDU UDSSRUW DX[ DXWUHV VROXWLRQV SDVVLYHV

/ID OLPLWDWLRQ GH FH UpSDUWLWHXU UpVLGH GDQV OH F
SXLVVDQGHKXBEIXHJ DLOOHXUV FH VXVRVRPEHUW UDMDQW O piH B YHHW
LGHQWLTXHV /OLQARRYXPMRLOHYWWLRQ HS/OM HX\H @D ARAIS O HHL
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V\VWqPWHYRQRD S LBYRFH@Wp O RRPE UR QGG X0 p P WR/S/LVO B DR Q
H[HPSOH OH VEKEPP BHPERRQWUH XQH PDW UL FKXGE&W®W WXMHYH U
HW SLRRMIDPPW QWY UD\RQQD QWM XUH EF PIRPROWEH GRH PDWU
YWXWOHU FODVVLTXH 1

D E
J)LIXUH 'LDJUDPPH GYXQH PDWU:RF@WHE»XW@HU D 1

/JHV QRPEUHXVHV LQWHUFRQQH[LRQV HQWRI\O G\ LRRKSEIQ
RSWLPLVpHVY &HUWDLQV FRQFHSWHXUV LPSOpPHQWHQW OH
RUJDQLVHU OHV FLUFXLWV GH WHO®HAVR SR MHUPGQKBIHVHR
' FRPSDFWH SHXW VIDYpUHU EpQPpDXTWBHE DX SHIWR SRV MO\
PDWULFHVY GRQW OH QRPEUH GTHQWUpPHV HVWHGM IEUHQW
OTXWLOLVDWLRQ GTX® WRXYS QHMUG SRKREGBHPXOWLSOLHU
UpSDUWLWHXU HW GTXQH FRP S BB ¥ SHIBVRWHI ISFHX G H. PSRN
HVW SHOWRUQHRMRPEUH GYpOpHDOWRHI&EOYDA WW TXL
GHYUDIOM ARG B PDOHR W.AMPPLQDX[ OpIMHE VHWX W R® VTKEROH
PRELOKNQV BNHFQRPEUH GTIYQWR Q ¢V IHEVRVESQWR U VGE T MQ H J L
FRPSDFLWpP HW GTXQ DQJOHPGRRIMNGI@W XUH GX IDLVFHDX

tdu f-"<..t tf —-Z71%"

6L OTRQ VH SODFH GDQV OH FRQWH[WH GH OD FRQFHSWLR
GIXQ UpSDUWLWHXU G R/ADNVWRID XBMLIRHD jGRLWOH FREWHQW UH
IDLEOH FRQVRPPDWLRQ pQHUJpWLTXH QMVpNREBSIDMMWY jVERI
GLPHQVLRQV GH OYREMHGD Q\RXO\H YSHDQRDQ UIDESHK & FSULL B 56 K QWA
SDVVLIV RIITUHQW XQH SOXV JUDQGH VLPSOLFLWpP SRXU OT]
UpVIBIEOpPPHQWYV UD\RH\Q BQWMAWEDBEW DWULFH GH %XWOHU |
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SOXV H[SORUpH GRQNVOWLYEGHRGFWPIHD B KUHp SD QWXW NRP PTEK\H (
WRXURQYVSULQFLSDOHYV FDUDFWpPULVWLTXHV GIXQH PDWULF

x 8Q QRPEUH GTHQWUMHM HWGHXNR USHUHPH B YW EQYQEM
GLVWLQFWHV

Xx /[HV HQWUpHV VRQW LVROpHYVY OHV XQHV GHV DXWUHYV
X '"HX[ FLUFXLWV SDVVLIV GLVWLQFWYV F®&RH SRRSOV XQD HR
GpSKDVHXU )RUPI—lUlMQHXFEIBIWWLGH@VWVIIZO%(N[EWXRQH@HV

G% f I-pWHZ‘%oOFS; GpSKDV¥HXWNV FRXSOHXUV FDVFDGpV

UpSDUWLWLRQ GX VLIQDO DX[ GLIIpUHQWHYV VRUWLHV |/
GH SKDVH ORUV GH OD GLYLVLRQ GXDAMR QRO SWRQ W MH@
VRUWLHY GH OD PDWULFH

(Q FKRLMLVVDOWDWULFH GH % XWOHU T7T)WNMKUWHVXPH DX FL

J)LIXUH 'LDJUDPPH GpWDLOOpP GIXQH PDWULFH GH % X'

/TpPFDUW RHEVHQWHWH FRDWXH GH OD P DWKHQ MU ESH SHRIGNG I
UpVXPp GD@ QD HIHX

7TDEOHDX'pSKDYBMWRULTXH HQWUH OHV VRUWLHY GH OD PDWULFF
H[FLWp

$FFqV H[FLWp
"PSKD VDI HG HYU
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(Q UHSUHQDQW OHV IRUPXOHV SUpPpFpGHQWHY QRXV UHWU
GpSKDVHXBW XQ YRLUH GHX)XRUURLMHFMRWWHPHQW GH VRL
SRVLWLRQQHU SRXU SODFHU OHVGVUYBHVBRXW EPQYIDFHLER @GR
GH SKDVH HQWUH FKDTXH VRUWLH ,0 HVW GDQV GH QF
GLPHQVLRQQHPHQW G HVGE VJQ®IVP & DIHOPBNDRIIIIVELERBG\D Q V' O D
> @ ® @RXV FKRLVLVVRQV GH FHQWUHU OD PDWULFH G

*+] SUPYXH SRXWIDXUH 6EFRQFHSWLRQ HVW IRFDOLVpH V
PHLOOHXRP BRPBUYIM | R UPDQ FRPSDF LISWRFKDLQH SDUWLH HV\
FRQFHSWLRQ GH OD P BHRHVG®KD W XVBORWW GHV VROXWLRC
DYHF OD WHFKQRORJLH ,3"

U ‘e t'—<c'e tt Zf of—c..t tt ——7%" u

uas ‘—'Ztut tfre

/JHV FRXSQMHXEWRRPOIDGN XQH IDPLOOH GH FLUFXLWV DX]
PDLV FRQVGLUMPIMDRPBEPRXSOHXU j OLIJQHV FRXSOpHV FRXS(
FRXSOHSH /ID@RKXYV FHV FLUFXLWV RQW SRXU SRLQW FRPPXC
WURQORQV GH OLJQHR-GMWRDPIRRRVUXHXU GIRQGH JXLGpH .
OJHQFRPEUHPHQW HW OD IUpTXHQFG\VFE B VIRDESMH T j| RQ 5 Q!
FRXSOpHV OH FRXSODJH HVW GLQHIFW QREKXFMNPW HTK HFD B
IRQFWLRQQHPHQW DFFURLW OD GLUHFWLYLWp HW OD EDQC
HPEUDQFKH@KKQM O IOHD WH. RMQ SH GR GRW B K M SRR.QM X®HERES D
SRXU PD[OPLEBQSWOBVO®W PDWULFH GH %XWOHU

/HV FRXSOHXBRXS O p B GFHUSIVOMBEERBEOD 'H QRPEUHXVHV VF
H[LVWHQW SRXU UpGXLUH OHV GLPHQVLRQV GHV OLJQHV )
WHOOHV TXH OfJXWLOLVDWLRQ GH VWXEV GH PpDQGUHV R}
EDQGH . EpQpILFLDQWHGHpBXFEWWRPWROMHWYHQW GH ERQQ
GILQVHUWLRQ G&I W HBOUHEHj SDVVD O H RDXSYULHXUW VXU I
RFFXSpHY UHVWHQWGHYVRURPHS H@IKWLDXVDWLRQ GIpOpPH
SHUPHW GYREWHQLU GHV FRXS® HXUEHQ A RIGHD BGKPR/X B IVOQjL D)
WHFKQLTXHE D&MV WDFRQRWUHH PRKS W @ FRQFOXVLRQ OHV FI
SURSRVpPV SHLQH QR PSIFRUMp j HIpP XODLWIH EDQGH SDVVDQWH

$ILQ GJREWHQLU XQ FRPSURPLV HQWUH FHV GHX[ VROX
LPSOpRPU QW FRXSOHXU j OLIJQHV FRXSO pOIRFIDQHXYDQ1QPB YW
FRXSOpHV FODVVLTXHV SHXYHQW rWUH UHSUpVHQWpHV S
JLIXUH> @& @
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JLIXUH 5pVHDX pOHFWULTXH pTXLYDOHQW GYXQ FRXSOHX

&KDTXHHMWQHSUpPVHQW B GER Q GOQF MHENHIRXQ G 8Q VB W H X U

FRXSODJHV LQGXFWLI HW FDSDFLWLI HQWUH OHV GHX[ OLJ
SDU OYTLQGXFVOHE 9 HP\X W X OIBRKWDYWHRQY j WUP®HB W OHT XA
TXH OD WRSRORJLH GpILQLH SD D WHYWGEH X F 00 OGIH& | KRX\S O P

UASHAS '—cocofoc'e T —"foee "o fad2f? t— ‘7%

JTXWLOLYVDWHFK® BBIRADH ' SKQPWWDERM GWRDWHXU V X
VXUIBBRIQFWLRQQDQW GD®\ OD BDRQEWHQFH HDXWHF OHJGRX S
FRXSGPHEDXUHHVW TXH OHV @QUBRBYHMRRXWRXU GTXQ QR\D>

/JHV FDUDFWpPULVWLTXHV GHV FRXOG®BINW\L Q GXCF WhR HOW B
WUDQVIRY VDWRESDLVVHXU HWS OHDENDS DI FHEKRIHGHM I SABUHHY
ORQJXHXU WRWRXOGIEBHRMWH HW VHFRQGDLUH TXL FRQVW
GPpWHUPLQH OD IURDRH® FID\E H HRQWFWDIIOH GX FRXSOHXU ILQEC

D E
J)LIXUH ORGgOH GHV HQURXOHPHQWY ' FRXX6pV D YXH Gt

3RXU FRQFHYRLU OH FRXSOHXU QRXV pWXGLRQV GIDERU(
VH FRXSO@IRWY FRQVWUXLVRQV POQ WHIRHOWRV\PHWH X U X$D B
GHX[ VROpQR@QAEBPBEWMHWXPX¥UH &HWWH WRSRORJLH V\PpWULT
DX VFKpPD pOHEWUUH X/ HHHWVW I[P H HW OD VRUWLH GLUHFW!
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HQ EOHX VRQW VLWXpHV GX PrPH F{Wp WDRWGHLY TXEXOWBFF
VROPQRWGH HQ URXJH VRQW SODFpV GX F{Wp RSSRVp GX |

/JHV GHX[ HQURXOHPHQWY VRQW FRQVWUXLWGYSDX3MRXU G
VHFWLREE —P &HWWH WRSRORJLH SHUPHW GM PQFHPLVE
PXWXHOOH SRVLWLYH HQWUFRRQMVGYBSDE®WPHAW XAD UPR &L
PpPWDOOLTXH QpFHVVDLUH SRXU DWWHLQGUH OH IDFWHXU
FRQILQp GDQV OH QR\DX GX VROpQRWBH UDFEFDJRL WF B TLOLG X
GDYDQWDJH OD ORQJXHXU UHTXLVH GHV OLJQHV FRXSOpHV
HVW IL[pj FH TXL FRUUHVSRQG j XQH ORQRSXHXU WRWDOH
SRXU FKDTXH OLJQH &HWOWH FORRKS RN QRD JURTWHIQFH GH
IUpTXHQFH FHQWUDOH GDQV*9D EQB R HVI.RHMGHE QQHD W H X U
GIDGDSR)DWURMRXWpV 1RXV OH YHUURQV GDQV OD SDUWL
GHV FROQGXFWHXUMW-R/ R@MP ILUHW SHFWLYHPHQW &HV YDOHX
PHLOOHXU FRPSURPLV HQWHW GRPILM A NVHQMWF &8 RTOFIQLTW B \4
GX WUDQVIRUPDWHXU GD QHV 6D FERPONGI UMK RVWWHV SR QG
OD UpVRDMN\WIDROMSRQLPOHWIHRPKB®RORRXY FKRLVLVVRQV FHW
EDVVH SRXU UDSSURFKHU DX PD[LPXP OHV HQURXOHPHQWYV

/HV UpVXOWDWYV GH OD VLPXQDWI6RQ SIFOHF W Q RPLD DOV DB
OTHRWR®QW SUpVHQWpPV GDQVXOH JUDSKLTXH GH OD

0 ROX®1 6, >3/@
' PSKDOJHHO\RMH-GHIBH@

JUPTXHQFH >*+]@

J)LIXUH ORGXOHYVY GHV SDUDPqQWUHYVY 6 VLPXOpV HW GpSKDVDJH }
DSSOLTXp j OTHQWUpH BXIXWJIHDOQVIRUPDWHXU GH OI

1RXV QRWRQ@MH FRXSODJH HVW DWWHLQW SR¥U RKQEDIUpT
WUDQVPLVVLRQ HA UFHRFVE K piHBF URR EVMQUWW IUpTXHQFH QRXV |
FRXSODJE%UGHH TXL FRUUHVSR@G6 jSBHVUDISSWHW BXHD YDO|
GHG% 'H SOXW REVHGHRQBGBXXQ pFDUW GH SKDVH HQWUH C
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GH f SDU UDSSRUW j OD YD O3RXW GHQU I p O FHOWRIOH AR IRIQL Fé
GH UplOH[LREN NEYpWRXWH OD EDQGH GH IUpTXHGQRHM XH P X
TXH OH FRXSOHXU UpVXOWDQW G H) QW B 1 H RWILTQ GELHE B pi

/YTRULJLQH GH FH GpVpTXLOLEUH GRXW VWBQMRDVpEBRpWUD?
V\PpWUSHXWRWPS U HMGRIEYV DD YOIOM RVLWLRQ GHYV UXEDQV FRX
j O D KN UHHD U R X O MRIHE@WVRER)L WXV G RMPOHPHQW BREpOLVDp
XQH UHSUpVH GWDWLRQ HDQ TXL PHW GDYY pQWSHIGIFH OD IDoR
LOV VRQW BWRXRVE¥ MRIDRVIRQ R DFHKXRIDHY OLJQHV FRXSOp
UHJURKQPEWRKWQVHPEDSBYWLHFRMXUHKHSRQG DX[ PpWDOOLVD
HW j FHOOHV GX GQH YV HDXURXDi-SFHEMERRWNYHY SRQG DX[ PpWDO
G®UHPLHU QLYHDX GH FXLYUH &HWWH UHSUpVHQWDWLRQ F
POHFWURPDJQpPWLTXH SUR GXQ W pHSQWUNERQ MAU IGHH X p FORLE\G H /T
VWUXFWXUH (Q HIIHW OYDFFqV FRXSOPR QJXMXOOSEW UpH
HVW OD ORQJXHXU FRPS®GgRYR BT X Q WHWIHR X ORI® B W OHVW Gp
SDU UDSSRUW j OD VRUWLH GLUHFWH &HV GpPFDODJHYV
FRXSODJH FH TXL VH GYXBHWH 6 pBX BYDIHL AXQOWWHU OHV VR U
UH SR UG XIS KO X K,UGIH

E

JLIXUH ORGQOH pTXLYDOHQW GX WUDRQXURIBIRD @HXOD 'EGH OD
)LIXUH



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

$ILQ GH VXSSULPHU FHV GpFDODJHV HW GH UHWURXYHU >
VXU WRXWH OD ORQJXHXU GHV GHX[ OLJQHV OH WUDQVIF
PRGQgOH pTXLYDIXHW@PW GHHORGE@GRMWUDQVIRUPDWHXU FRUULJ
HPLIXUH /D GLIIpUHQFH DYHF OD YHUVLRQ SUpF@GB®WH VH
DFFqV GX PrPH F{Wp GX FLUFXLW /HV DXWUHV FDUDFWpPULYV
VRQW FRQVHUYpHV | VDYRLWW ODHEXWBIHW LR SXL QRAXXY GHV |
OHXU HVSDFHPHQW HW OD ORQVYXHXYXCHAWDDBHQUWRXO B MH
POHFWURPDIQpWLTXH PHQpH VXU FHWWH)IQRX)/YHHOOH VWU XF

D E
JLIXUH 1RXYHDX PRGQOH GHV HQURXOHPHQWY YXHRXSOpV D
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J)LIXUH ORGXOHSDGBWgQWUHYV 6 VLPXOpV HW GpSKDVDJH HQWU
HIFLWDWLRQ DSSOLTXpH j OTHQWIXpHH GX WUDQVIRUPD)

&HWWH QRXYHD®®HOWRISR OWRLILGHHN. FOHNL R EPRQ WD BSHR UW |
YHUVLRQ SEXBpCOIEDBR@®MHUp TEHQFR] *+]® GpSKDVDJH HV
PDLQWHQ@QYQWRQPHHF XQH GpYLDWLMQGLQUIBBWHXUWp] HVW
DPpOLRUpH DYHF XQH WUDQVPLNEBR®VPRUYDOTDBBGWR WWR|C
GX PRGOH. JXWHODHOOH VH VLWXH PDLQWHIIP Q8\Q H@ XGHOD/R
GTHQYLWBMVW UHOHYp /HV WUDQVPLVVLRQ\HWHRRXSIHM Y H



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

PRQWUHQW X@XBSJBUHVX&j OD SUR[LPLWpP GHV VROpPQRWGH

*+] XQ GpVPTXLOLEUH GTDPSOGWXGH BRUMUSODJIH SHXW r
POLPLQp HQ DXJPHQWDQW O HVSBFHBREW BWWHLQQUN XIQ
SDUIDQWHPTHKLOGBUYXGAHOHY GHX[ VRUWLHV /H PRGXOH GX |
HVW LQIpUGRH XU j

uasat ‘—'Zf—" ... ‘e’ Z%-—

/H FRXSOHXU ILQDO HVW LPSOpPHQWDJIXEBUMLBRGX Q\HID G
+)66 GX FRXSOHXU HYMW XRD WD JED@RIOEODIH G€ j XQ HVSD
LQWBUUH 6P QRXV FRQVHUYRQV FHWWH VROXWLRQ SRXU
FRPSDFWHV SRVVLEOHV SRXU RRK$F®NSH HXVW FRU LHWp GjXOV
FRQGHQWDPWHXDVTXL VRQW SODFpV HQWUH OHVHXQURXO
JLIXUH &HGOHMDIIHFWHQW SDV OYDGDSWDWLRQ HQ LPS
LQWpJUpPHV VRXV OHV DFFqQV GHY HQURXOHPHQWYV

D E
JLIXUH ORGgOH GX FRXSOHXU ' X XkxH GH GHVVXV HW

'DQV OH JUDDKIX¥H GOIRKWOHY@RBRHIILFLHQW GHQUpUQH MR
i G®BRXWOBQVIRRHMWHXY G & HWR WHOHXOH XU HVW HQ SDUW
GHV OLJQHV FRX®WMpHXUGSPTXKLLBEOP\GHYWHRBBGDQFHY pOHY|
IUpTXHQFHV OHW\E OXSIHMNA YWY QW X QH DWW R WBGHT XSIRV LW |
HVW FRPSHQVpHVER Q GHTDADRKNN JGHIA/ 1) HQ VpULH DYHF
DFFqVWEX® QVIRYPIXWHXUGH IDoRQ j UDPHQHU OHV LPSpGD(
SUR[LPLWp GH

/JHV SHUIRUPDQPBPNWRSIBP &R pAHRX SOHXU VR QMW XUHBRHWpHV V
FRXSOHXU SUpVHQWGE % ® VF ROQE-D B L HI p3UH @ PHX G HX © KDOVHUGH E
GH IUpTXKDFMHMYWH®OIG] GH] 6XU FHWWH PrPH EDQGH GH IUpT
HQ WUDQYRUWYER[QVRUWHWY UG6VWHQW L @I9% U L ERHVILFLHQ W
UplOH[LRBW 0 LVROBWWRQ W 6L@%p UIDHG& UIVpjU H Q F Hf G-HQ SVKUDHV H
OHV VRUWLHY HVW REWHQXH DYHF XQ pFDUW LQIpULHXU |
GH SKDVH BHHW XQ GpVpTXLOLEUIB G LIPS OLIGNKGED EDQGH



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

SDVVDQWH GXpPRMB® NXU XQH] EDQGH GH FRXSOHXU FRXYULl
WRXWHY OHV EDQGHYV GH IUpTXHQFHEPHWWHOQGDUG * GpSO
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J)LIXUH D ORGXOH GHV SDUDPgW YIHW,8 HCXRHKRIX 8 Q /XU @EHOADS SO
] OfTHQWUpPH HW E pTXLOLEUH GX FRXSODJH HW GpSK

UASAUfZ<tf—c'o $8 +"cote—_fZ1

/H FRXSOHXU HVW IDEULTXp VXU XQ VXEVWUGMXYHPHH j ¢
FKDS LMWUSHI ¥ WH Q WL B XOUHV O D

D E
J)LIXUH D OLFURSKRWRJUDSKLH DX 0(% HW E SKRWRJUDSKLH

3RXU FDUDFW p ULR\U COMBRHRMAUBARRGW GH PH@XXID WE B VOALLW K
FRSODQDLYHVUHOLpPHV GHjX[ SDLEHV SORWYV PH®XUH

©*URXQE QDB XQEI DB XNQGB*6* GLVSRVpV | f OfXQ SDU UDS:
IHV PHVXUHV VRQW HIIHFWXpHV | OfDLGH GfXQ DQDO\
1 $31%; FRPSRUWDBRAGY VXU XQH EDQBH+GH IUHTXHQFH
1RXV XWLOLVRQV GHX[ SRLQWHV 5) &DVFDGHP,QILQLW\ *6*6"



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

/JHV SHUIRUPDQFHV GX FRXSOHXU DSUR Q%S R FKIPHYIG HV
JLIXUH WUDLWV WO IBSHQPVRUPDQFHV GX FRXSQHXWRQWXOp
DMRXWHRIMO MO GpFDODJHV HQ |(SDTX HQ S FRGODMPVROW LQL
VRQW SULQFLSDOHPHQW—@XNWD BHS IGHVTEMLQEURIOMR X W p HV D X
HIWUpPLWpPV GX FRXSOHXU SRXU OH FRQOQHPWHU DR[ OLJQ
FROQWULEXWLRQ GH FHV OLJQHV pWDQW GLIILFLOH j pYI
GLVFRQWLQXLWpV GX SODQEBYHRVERNK\HU BKV j DIFEY Wb YRR WD
VRQW SDU FRQWUH pADWRFPXDDHVL BQ) VWOMHM WV SORHOWQYV HW
FRQVWDBWREMOWUGY ERQ DFFRUG HQWWLH OGINWIHRQMWHYV HW

8Q FRXSOD@%W OMHF XQ WRDGWW HYMWWWHLQW SRXU XQH E
TXL VIpWH®G jGH+] &HW pFDUW SDU UDSSRUW j OD YDOHXL
VR¥RXSODJH TXL VIH[SOLTXH SDU XQ HVSDFHPHQW HQWUF

—P HQYXBRMHWP SUPYXV VXU OH GHVVLQ GHMVPO Y¥IMKRIYD Wi
_6UHVWHQW LQ®WIHHEBHVHVSHFWLYHPHQW /RUVTXH OfHQ)

HVW H[FLWpH OD GLIIMHQHEWHVE Q W IBHAVO WS K BI¥ HXYQ pFD U

LQIPULHXU j f /H GpVpTXLOLEUH B@ DPSOLWXGH HVW LQIp
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J)LIXUH D ORGEPWY SDUDPQWUHYV 6 GXVFRXS XKDXVULJPIHY DS OLT
OTHQWUpH HW E pTXLOLEUH HQ DPSOLWXGH HW GpSk

UASAV ‘o' f"fco'e f7F... Zix—f— t% Zif"—

1RXV FRPSDURQV OH\WF 8BNS RHME QEM#F OHV SHUIRUPDQ
FRXSOGHDUHFWLRIGQROV B Q QBEDDGHW .D /HV SHUIRUPDQFH!
FRXSOHXUV VRQW UPIBPOHREpHY GDQV OH



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

7TDEOHDXDUDFWpGHVMRXSKGNXXNYGH . HW .D

%DQGH %DQGH|8DVMVRSOFDUW OD[ SHUWH&XHQDFH

5pl 6 XEVWUDW
4] 5HODWLYHG% SKDVH WUDQVPLVVLR® G%
> @ 6L*H %L&026 1&
> @ 6L +5 P P P
> @ 9HUUH P P P
> @ 6L*H %L&026 P P P
&H WUDY D®IHW UH + P P P

/IHV GRQQpHV PHVXUpHV HW VLPXOpHNWRQSHEGQHYWRHPWY SDU OHV LQ

&H WDEOHDX PRQWUHLDXp Ot FHROX SWHRUV D Q WDQ R WMHHRKWD |
GH WUgQV ERQQHV SHUIRUPDQFHV VXU XQH EDQGH SDVVDQW
PLQLDWXOIDMpM XU GH EDQGH pTXLYDOHQWH® OHFRRXSOH X
HIHP S SHUWHYV PHVXTPHRUEM SFRXM Q@M YpHY TXH OD VRO:
'H SOXV OfLQWpPUrwW GH OD WHFKQRORJLH ' HVW pJDOHPHC
VLOLFLXP %L&026 GRQW OHV EDQGHV VRQW SOXV UpGXLWH

(QIL@® UpGXFWLRQ GHV GLPHQVLRGQ@V @BVRXIOMVQOMR OO
QR\DX GLpOHFW U WHSHSEXYHIHXIPHWDOLEOH VXUIDFH $LQVL
VXUIGRMIRILY SOXV IDLEOH TXTXQ FRXSOHX%U @WOIVIRUKXH LQ
SOXV IDLEOH TXH FEX[@SW @BQWHYpEDWXW GX VLOLFLXP

uat ”‘(oio:l:o_

/H FURLVHPHQWHOHHBHYMHWB/MKNVNIGBX[GHX[ FRXSOHXUV GH O
FRXSOHXUV GH OYpW,DBH GHSHRUWWIEWMUH LQWpJUp GH GHX[ PI
VHLQ GH OD PDWUSHH FBLH WX WOWURQ FRQV LMW H @ IRNPHIG BC
GHX[ FRXSOHXUV K\EULGWMVp GDGERRFH DLOQENWDOHPHQW F
FRQILIXYBDWALHRW GH WO YID@RW PHMDIRIHIO G KXYHBY VRUQW
DXFXXQSORJH DHBYVO HYVW ,O0 HQ Oy WD@N PRXPMLIREEX®O L T X p
HQYHUV OD/NRWHWRIQ GH REPVEEROINVIOUH E ,FIOH FURLVHPHC
HVW HIITHFWXp OH SOXV VLPSO3HPH QWGHRWMW IDEYO/H M D KRG +
QpDQPRLQV TXH ®W LVBHHIAFHPERIYIBHFKHPHQW GHYV GHX[ OLJC

D E

J)LIXUH 6FKpPD GH GHX[ W\SHW GHRK&RHWIP HOWURLVHPHQW V
HQWUH OHV GHX[ OLJQHV GH WUDQVPLVVLRQ



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

3XLVDXWHFKQRORIRHY SHUPHW GH FURLVHU OHV OLJQHV
XQ SREWD O CULRBRRULYVRONY GHX[LgPH RSWLRQ SRXU EpQplILFLI
FRPSDFLWp HQ VIDIIUDQFKLVVDQW GH OD PLVH BO \PDIMFDG |
GX FURLVHPHQW HW VRQ SRVLWLRQQHPHQW HQWUH OHV T
L O O X\D\W Yip DXy H

D E
J)LIXUH ORGgOH GX FURLVHPHQW GHXYGB BHWIWWEXEH % XWOHU

/H FURLVHPHQW HVW UpD AN p—jP S®H @R Q EHD [ KORIOBIXMX K V
HVW FRQWUDLQWH SDU OD GLVWDQFH TXL VpSDUH OHV FR}
XQH JUDQGH FRPSDFLRAWYRIRXEP FFHOHDIPNESBEFHPHQW GLVSRC
OHV TXDWUH FRXSOHXGWX IHW-WRY R G-RR)WIDXWHH P BB@&WUJpQW pJ U F
OHV GHX[ OLJQHV GDQV FHW HVSDFH UpGXLW GHV HRQFHVV
1RXV YHUURQV SOXV EDV TXH FHV FRQFHVVLRQV RQW XQ LP
GX FLUFXLW GDQV ODVGHP®W pGH WU BRXHQFEBLQWHQLU GHV L
ORLQ W XU WRXWH OD EDQGH GH GUHQIXBIWHKXUAS PRIQWp HD B F
DX QLYHDXGHW @HE[qSLVWHY TXL I(FQUPE QXWQBIHSEVRIHHR 8 DWW
HVW SRVLWLRQQpH HQWUH OHV GHX[ SLVWHV GX FURLVHPH

'DQV XQ SUHPLHU WHPSV OD QLJRUWHGE®TPINW SDWLVYPREO pPH
/ID VLPXODWLRQ pOHFWURPDJQPWLTXH HIIHFWXpH VXU FHW
UHSRUWpPV HQ SRLIWHO G3UWKWUGWHPHQW QRXV YpULILRQV
POHFWULTXH GX FLUFXLMW S0 FW WHSSDWHERIPRNRBRIVUHEEOMHV G H .
OLJQHWY BEHGE §6 HW §6 (QUHYDQRXWYW FERBQVWDWRQV TXH OHV
@QV OD EDO®EHSUPpVHQWHQW XQH DWWpPpQXDWLRQ QRQ Qp
FRPSULVHV G@WME% 'H PrPBIfLVRODWLRQ HQWUH OHV GHX
VDWLVIDLVDQWH DW\WHF 68WV \BHR BLMPLBIQW B %W RRWP FGH O H



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

FURLVHPHQW HQWUH OHV BRIQXG IS QWX Vi DOE B @ VD GINTEXH W @/ H
PDXYDLVH LVRODWLRQ HVW SULQFLSDOHPHQPN BXWH W ROWIHJ
SDUQIPHLHXUH GX FLUFXLW M¥RLW XQH GLVWDQFH GH

(VSDFHU OHV UXEDQV QYHVW SDV HQYLVDJHDEOH SXLVTXF
DXLVTXH GTHQIJHQ GOBRSRY WROMWDYHF FHV GHUQLHUV $ILC
6. HWOB PHLOOHXUH VWUDW p3LHQFHR@N LPDVHI H SIQIMAHH OXH\K
FURLVHPHRRMQVLGpPUDQW OfHVSDFRPIHUPIPL GDRIXODGWHFKQF
DORUV SRVVLEOH GILQWpJUHBE BB OREDA G PRONVNOH HEPHXHE [
QLYHDX PpWDOOLTXH TXH OHV SLVWHV GX FURLVHPHQW GH
VI\PpWULH pOHFWULTXH j FDXVH GHV FHRXYSOHD DDV GIOMMHNGHT
FKDFXQH GHV GHX[ OLJOHOX GXIRIM HDHP HQW

J)LIXUH ORGgOH ' GH OD OLJQH GH PDVVH LQWpJUpH VXU OH P
OLJQHV GX FURLVHPHQW

(Q RXWUH OD SUR[LPLWp HQWUH OH UXEDQ GH PDVVH HV
GIRUGUH WHFKQRORJLTXH H @ RXOHWG H RHW LGSR GplL
GHV SLYRWH OD FURLVVDQFH pOHFW UBO\N OB HKWF XULLY LD |
,O SHXW DORRUWHGIHHREBURUPDWLRQ GHV SLVWHV PpWDOOL
FRXFUIWFXLW HVW DORXY jWRQWH'G RHHWUUDLVRQV QRXV DYR
LOOXVWUKHH Q

/H QRXYHDX FURLVHPHQW HV W D|GHDG \B M &\DVY) DOQBD jED QB K U
GY¥ FRQGH@UDAS RYX\bWU HED BRGWYV OGXQRAVRLVHPAH QPN XOWD W V
VLPXODWLRQV pOHFWURPH@ pWU D X &Y Q3R WD DILBBEKY. T X H \

)LIXUH
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JLIXUH D ORGXOH GHV SDUDPqW UHM %UGXHRU RE V S R BI\DNY G3-HH O
WUDQV RBE VAR Q

1RX YR\RQV WRXW GJDERUG TXH OHV FDUDFWpPULVWLTXF
WRXMRXUV SUDWLTXDI@W @OD ER@IEIQEN{H D QV HMW LIRRpOLRUp
i G% SRXU OHV,GHXD GIMIQIBWH PrPH SRKW DHL WRIOW WR R QH
SUPVHQW HQ GG% VRXW GRHOIILFLHQW GH UpIOH[LRQ SRXU FK
i G%

uau +'Sfef-aivt

/D FRQFHIW GREQ X DMN XYW L Q G LN FH®EW K5 X FURLVHPHQW
SHUWHV HQ WUDQVPLVVLE®W UHRN OIHWE pSBED VDHW GHX[ OLJQH'
rWUH SULV HQ FRPSWH GDQV OD FRQFHSMR\RDOG &R LE\D YK UMk
JLIXUH ,0 HQ HVW GHVW HPS \& RXHU SUHR S D JDWWLRRRY. [OVH | JAKRDESX
GH FHV GHX[ FLALF&RWWH@WOMY SASRFNIBEOIMORQ j PD[LPLVH!
ODUJHXU GHHODpEX®GHRHG] O L Q\G\BHLFLCHXWYV GE HOSRIEBEHRIK O Y
GH f



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

JLIXUH 'LVSRVLWLRQ GHVfOLFQHXL [FRRWBDQ GHEE\W VOO LS RBIVHG X
FURLVHPHQW

ID)LIXUH E PRQWUH TXH OH FURLVHPHQW BGESKHVH OH V
SRXUORMHI BHNUQH 6HP HWHXWHHPSV GHGHJRSBXBHW.LUIRQO HV\
GH SV 3RXU UpDOLVHU XQ GpSKDfVP FH WWSHS OUPTHKGND B HU HD [
WRWIDQAHQEH GRLW VXSSRUWHU OH G p-SAD \SHX.D FHLVID G HILY L
GH FH WUDYDLO FRQVLWA\HKBROFH] FRPFSDWHRDNRME KM B O HEHNV
SLVIWH SUPMHWHH®PSY GH SURSDJDWLRQ GH JURXSH

/JH FULWQUH GH FRPSDFLWp H[FOXW LPPpGLDWHPHQW WR X
QRXV RULHQWRQV QDWXUHOOHPHQWNYPILUWH X QO B QRRRPOSDHFR M
VWUXFWXUH GHV FRQGHQVDWHXUV DFRFFER QD DN BEW §VUHG
FRPPH SRXU OH FURLVHPHQW 8QH VLPXODWLRQ pOHFWULT
IL[HU OD YDOHXU GH GpSDWY GRYQEBD@SH QMDMMHXG VQRXV F
GTHQURXOHU XQ-RXED QBWIH DXWRXU GAX®W RAOXILHRQW,
OTHVSDFHPHSIWHLQWHU YDOHXU—PLQERROHFREGVHUYHU XQ
SURSDJDWLRQ GH JURXSHLYRPWOQW G B TEIQGXQFEVESR 8 HRM WW H
YRORQWDLUHPHQW OLPLWpPH HQ LQWM GFDODQMH XJHNOHI 6K
GH OD OLJQH /H GHVVLQ GX G p BKID\WHHX UH W REFRQIE\W QWD HX O
0,0 VRQW GLVSRVpV OH ORQJ GHV OLJQHV GYIDFFqV GHV OLJ
RFFXSpH SDU OJHQVHPEOH



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

D E
J)LIXUH ORGgOH GH OD QRXYHO ®H OAH @GHjGHWDIXVGEGIW E YX

$I1LQ GTREWHQLU OH GpSKDVDJH VRXKDLWp SOXVLHXUV V
HQ IDLVDQW Y D WGKU QRN DXR®@ i XBHVERIBIEYH L O O X Y XWH HQ
/JHV UpVXOWDWYV VRIQWUHHSRDW Y TVOHD PH FH QMW BEK UG B H V
ORQ JXgDXOOW QWRGH —P

*+] HY@

3KDH' 6 |

/RQJIXHXUOR R\DAX
J)LIXYUH 3KDWGHH OD OLJQH j UHWDUG HQ IRQFWLRQPGH OD ORQJ

-~ OD IUPpTXH®FH GHOYROXWLRQ GH OD SKDVH HQ WUDQVPL
SURSRUWLRQQHOOR jCODH YIDIAHQWRI) GHH f ORUVE@XH OD
DXJPHQWHREHOD QRX@5MUY B WO HOFDH Q RIGGIXXVDRU Fj & MV WH
OD OR @I @XYJALH\GERXE REW HEPISK DV D BH MKRXEW LTKIG XOHV OL
FURLV HPRHQWFEW FXX@H GpSKDVDJYH jGH+] OH GpSKDVDJH W
GH f f f TXH GRLWFKQFXQG UGHN CH\W HVURXHW BRE U X QH
PGX QR\BX GH —P FH TXL FRUUHVSRQG j XQHPOAKH @RAQURX



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

/IHV SDUDPgWUHV 6 GH OD QRXYHOOH OLJQH j UHWDUG \
VIPEROHV SOWYUQY SKOLAWHXWH OD
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JLIXUH D E 3DUDPQWUHVUHBDWOIXPMEW GX FURLVHPHQW G
JLIXUH HW E GpSKDVDJH HQWUH @Yy PESQHM W OH FURLVH

/JHV SDUDPQWUHV 6 GH OD QRXYHOOH OLJQH j UHWDUG \
VIPEROHV S OHMOYUGBRNTIKYHGHDID/ OD EDQGGEHOHV SHUWH\
HQ WUDQVPLVVLRQ VRQW FRBSRILW HIQ HSHXU 5 ORHVOHBIKL\E O H V
FURLVHPB@WD NYWH GHGHRMWSBLIQH j USMV OFUHG T bDUAN HEVHW H
SURFKH GH FHOOH G¥ /MPRDVUMPBBWSKDVH REWHQX HQWUH
GPpSKDVHXU DWW HL@W GpYLDWLRQILGIFREHNFEHHQW GH UplO
LQIPULHB j

~

Vo oe—t%"f—c'e Tt Zf of "¢t Fo "te—Z—f—e eco—Z%e

&HWWH SDUWLH GLVFXWH GX UHJURXSHPHQW GHV TXDW
GpSKDVHXGNV¥FULWSBRUMRKDPAHW OD PDWULFH GH %XWOHU &
OpJgQUHPHQWWVPRGURHWY SRXU PDLQWHQMWREB® E§BPESBDEBEYQ
DX PD[LPXPFDUHBREWpPULGWVBGKROD/REAV UL OHANOHGBERQQP GDQV

JLIXUH



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

E

J)LIXUH ORGgOH GH OD PDWULFHYEH % KWAHYVY XV HW E YXH

VAS «<o''ec—c'e The x7+efoe—o

/ID GLVSRVLWLRQ GHHT®& D WAGDRI. B\R B IBNDUHRAIDY. Y BIHY HVV HQW I
VRQW

x 8QH FRPSDFLWp PD[LPDOH

x 8QH LOWHUDFWLRQ PLQLPDOH HQWUH FRXSOHXUYV

X 'HV SHUIRUPDQFHYVY LGHQWLTXHVY SRXU OHV GRX¥XSOMXHWV
SRXU JDUDQWLU OfYpTXLOLEUH GH OD UpSDUWLWLRQ GX

/IHV GBWPDPGHRXSOHXUV VRQW DOLJQpRVPDHNOW XH) HIX[S EHHV G-
VXIILW j LQWpJUHU OH FURLVHPHQW HW OHV OLJQHV GH FR!

3RXU GHV UDLVRQV OLpHV j OTXWLOLVDWLRQ GX FLUFXLW
UHJURXSpV HW DIOQWQp\H VDG HFS@®M UG X WIEWRX DR LB WY V X U
RSSRVp /HV FRXSOHXUV RODUWAHXHV BODQDEUHYW G TXQH



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

SUPpVHQWHU QDWXUHO OWRPWWW MH D H VO FIRS\SLRMPY GHXWFRASR VD G
FRXSOHXWYHORSSPWVLAQWUpPHY HW OHV VRUWLHV VRQW W
FLUFXLW /106BYJMAHRNQEH OD PDWULFH LPSRVH DORUV GH P
GHV DFFqV GHV FRXSOHXUV

1RXV PRGLILRQV OD GLVSRVLWLRQ GH GHX[ GHV TXDWUH
FRXSOHXUV GfHQWUpH FRPPHLMXUIHUp SDU OH GHVVLQ GH

JLIXUH ORGQgOH GX FRXSOHXU FRPSRVDQW OfTpWDJH GTHQWUr¢
GHVVXYV

/HV WU RGGESRIMMR/RWp DFFqV Y HWY r WE&RDOY VB REF U HE 6-HP
LFL SRXU QSHOBW/RWMEHBDSGIIQEPRGXOH HW RRQSOKMXVBILIQHY GH
PDVVHV pJDOHPHQW DMRXWpHVY OH ORQJ GH FHM DKJQHV
PDI[LPXP OTLQGXFWDQFH /P9DIBDVYWWH EDIWLRQ CGGHMWHDUDFWpU
HVW GIDERUG pYDOXpH j WUDYHUVY OH WUDEPXGK FRHIILFLH

JLIXUH ,PSpGDQFH YXH HQ HQWUpH GX FRXSOHXU GTHQWUpPH
URXJH HW HQ HOQWUpPBIREXH FRXSOHXU LQLWLDO



&EKDSLWWVWHRQFEFHSWLRQ AHDBOEMDPWLROOWMWRQ GIXQH PDWULFH

'‘DQV OD ED@6JH OHV ARHWN.FKAH UplIOH[LRQ GX FRXSOHXU R
FRXSOHXU FRUULJp HQ EOHX UHVWHQW SURFKHV GX FHQW
UpVXOWDW HVW REWHQX JUKFH DX[ OLJQHV GH PDVVH YHUYV
OHWDOHYVY OfLQGXFWDQFH SDUDVLWH UDMRXWpH GpSODFH \

'DQV OD SUDWLTXH ORUVTXH OHV GHX[ FRXSOHXUWWGIHQ
DX FURLVHPHQW SRXU IRUPHU OD PDWULFHQE BAUMRYWD HBH C
PDVVH GHV FRXSOHXUWRBGELPRXYODWO BDYHI' WHH DVEH FHQW
% XWJOADXVH GH VD WURS JYPQOMHFURIXPRLMWBHY SLVWHYV
JLIXUH D /D VROXWLRQ WURXY)LH XU EVHOM p FROY LV WH
LPSOpPHQWHU GHWHOARXGI)YHBHUBBFRUGpPHY DX QLYHDX GH
PDWULFH @i \WRXWOFMH SUREOQqPH VDQV JUDQG LPSDFW VXU (

D E

JLIXUH [PLVH HQ pYLGRQRAH BHQWMH OMHFHKQED FRJTQAH[LRQ GTXQ
GH PDVEMHUNLRQ ILQDOH IDEULTXpH

JTHQVHPEOH GHV PRGLILFDWLRQV IDLWHV VXU OH FRXSOH
GpVpPpTXLOLE UFHRPBHR BRNFROWFRQVWDWHU VXU OHV UpVXOW
JLIXUH &HV JUDSKHV PRQWUHQW TXH PDOJUp OH FHQWUDJ!I
EDQGH IUpTXHQFH VRXKDLWpPH OHV GLIIpUHQFHV HQ DPSC
DWWHLJQHQW UH®%HFHWILEGBIGW QWD EDQGH &HV pFDUWV VR
SULQFLSDOHPHQW GXV DX |DUBMRXN O W XWUSRISWREBWY G\ VOHX
LPSpGDQFH FDUDFWpPULVWNTXWDONURSFHURLEQYEWDWY HW
OfDPSOHXU GHV PRGLILFDWLRQV TXJLO IDXGUDLW DSSRUW|
SRXU FRUULJHU OH SUREOQPH OQRMXM PYWQVHOPFKEP GPLEMA
%XWOHU SUpVHQWpPH GDQV FH PDQXVFULW 7RXWHIRLV OF
GpILQLU OJLQWPpPJUDWLRQ GHV FRXSOHXUV VXU OHV VRUWL
SUpPpVHQW
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