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JLIXUH VWU LGN ISBIERV X P HSULP L WQ FFRIORRFH@MYBpFRXYHUWH
GH OD PpWDVWDVH > @
JLIXUHLIITpUHYRMHEWG LV YV p P LG BRAOWMRIRV WHOMHEVULHOM\R QEBEOHYV
GLIIpUORWBOLFNDPWDRW B WMWK BHIX500H VDWW DIHGWHRPpQLQJIpH
SDFK\PpQL%BJPHOL PLpWD VWD XMH WKHOKp RDWR I QHIWHQVLRQ
SpULQHXUDOH SDU XQ IRUDPHQ GH OD EDVH LQILOWUDWLE
JLIXUH %DUULqQUH KpPDWR HQFpSKDOLTXH > @

JLIXUH 'LVVpPLQDWLRQ GHVY FHOOXOHV WXPRUDOHYVY PpWD
JLIXUBPpTXHQYREXPLTXH* DSUQ@MHRBMLIRER O LULHW B RXY DQW
SURFHMSRRVEX OOAWS@WBBOHQFK\PDRMBMPFRRVWUHVY$RQBDQW
PpWDVRYDYHUD O MU L SK/GHHUHK D XV HFHQWDUHDOBHW. JQDLOXLGLHQ
QpFURWLTXH

) LI X UGip W D \GAPIOHD QR UHLIDAKHABPIW R Xy P$ip U L S K GUHR TUXNHH
LOQWH)Q¥,LWSRLOGHWOQFHKRWHAB "GP HPS GIDMARUWERYLURQQDQW
> @

JLIXUH %LODQ ,50 GI{XQH OpVLRQ PpWDVWDWLTXH HQ VpT?
JLIXUBIROXP Ii* DSUgYMHEWDR® O UK FXHMD @ WWR0QWD VW D W LT Xt
VHFRQGDLUHY GYXQ FRORQ $ PpODQRPH % SRXPRQ &
JLIXUH)R\HGEHP pODQRPW D VWIPVE DT XD B B R QDO DY HOHR D
FRPPLVVXUH DQWpULHXUH DYHF KpPRUUDJLH DVVRFLpH HW
J)LIXUH OpODQRPRHMDVWDWL TXIHEOIR VYV LV\ODB RN F BWWR Q
UHODW LYHHW WIBIW[ F H 6 WKgRV(D O HSHRIQ W/K @O LIPTOWBR GHNV SDFHV
SpULYDYVFRODDEVWERD@EBFKMD B3 Q DAHOBNR/H G p P D VK XSVAHKR/U W
JURVVLYVWXQRPHOW L VYVGIRP® XY QB p RS @BV WK pHOW OV GRHU P H
SLIPHQWDW L BBRYAHFH Q X F O pRWDARHPP L QHGEW WV L FY IL WV R VWHLVE XN
PpPODQRSKDJHV GLVSHUVpVY W\SLTXHV GX PpODQRPH > @
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J)LIXUH &DUFLQRPH SXOPRQDLUH PpWDVWDWLTXH j SHWL

JLIXURUJDQLJWGHPPRIFHOM RD GL R PIIBTHOHX W L GUHYDWERRP LT X H

GDQV O DLGH j OD GpFLVLRQ

)LIXUH &ULWQUHYV GILOQFOXVLRQ HW GTH[FOXVLRQ GHV ¢
J)LIXUH ,QWHUIDFH GX ORJLFLHO ODQJR DYHF OHTXHO O
JLIXUH j JDXEFKH LPDJH DYHF ELDV ILHOG HW j GURLWH
JLIXUH 'HVFULSWLRQ GIXQ KLVWRJUDPPH GIfLQWHQVLWp

JLIXUBMFKpBB VG LUHRWIERQQYWRKBROO XX RHBYNHVYRLVLQV

J)LIXUH ODWULFH GH &R RFEFEXUUHQFH GHV QLYHDX[ GH JUI

J)LIXUH ODWULFHVY GH WH[WXUH XVXHOOHV HW LQGH[ GH
)LIXUH ,OOXVWUDWLRQ GH OD PH*WKRGRORJLH GH OD Y
7TDEOHDX ,QGH[ GH )RUPHYV

7TDEOHDX ,QGH[ GH HU RUGUH

7TDEOHDX ,QGH[ GH WH[WXUH

TDEOHDX &ODVVLILHXUV WHVWpV SRXU OD FRQVWUXFWLI

/DEOHDX 3HUIRUPDQFHYV GH &ODVVLILFDWLRQ SRXU OD VYV

7TDEOHDX SHUIRUPDQFHYV GH &ODVVLILFDWLRQ SRXU OD V

7TDEOHDRE OFHDRXS DOPEIMWK R GRORMNIMX G W B WWHDGIE H YW XGHV

UpFHQWHY VLPLODLUHYV j OD Q{WUH GH OD OLWWpUDWXUH

eTXDWLRQ )JRUPXOH GX = 6FRUH

eTXDWLRQ JRUPXOH GH OD SUHFLVLRQ

eTXDWLRQ )RUPXOH GX UHFDOO

eTXDWLRQ )JRUPXOH GH O DFFXUDF\

eTXDWLRQ )JRUPXOH GX VFRUH )
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$ ORQVLHXU OH 3URIHVVHXU -HDQ ODUF &RQVWDQV
5HVSRQVDEOH GX FHQWUH G DFWLYLWp GH 1HXURUDGLRORJLH
&RUHVSRQVDEOH GH O pTXLSH 8QLYHUVLWDLUH &+,0(5(

&RRUGRQQDWHXU GX '(6 G ,PDJHULH OpGLFDOH

5HVSRQVDEOH OpGLFDO HW GH OD UHFKHUFKH FOLQLTXH VXU O ,50 GH UHFKHUT
3URIHVVHXU GHV 8QLYHUVLWpV 3UDWLFLHQ +RVSLWDOLHU

5DGLRORJLH HW ,PDJHULH PpGLFDOH

3{OH ,PDJHULH
OHUBIHPHIDLORKR Q@HBXIWH “VOBN OB DWKHHWHHP fDFFRPSDJQHU
S R XAH WK VIR XP IDYHD IDAL P HOUR HXUR U D GHL\& @ R HfUH QGrHL H
SRXUVADQYHGRPDLSIHO W XLWHS OXWR XRIDYHD IGHFRXODL U
UHFKHUFKH HW GRQQp OD PRWLYDWLRQ GH FRQWLQXHU GD

$ ORQVLHXU OH 3URIHVVHXU +HQUL 6HYHVWUH

BURIHVVHXU G $QDWRPLH HW GH &\ WRORJLH 3DWKRORJLTXHV j O 8)5 GH OpGHFI
&KHI GX 6HUYLFH G $QDWRPLH HW & WRORJLH 3DWKRORJLTXHV GX &+8 GT$PLHC
$GMRLQW DX FKHI GH OT2QFRS{OH

OHUBL D YIRERH SSWSID U W LB XM XIGHP DWKH' GHP I DYRLUBHQWLPHQW
DLGpHpFRODEDWVGHGRQ QSRR +8GT$PLHWV D YRLEBGW RWUH
WHPSV SRXU PIDFFXHLOOLU DX VHLQ GH YRWUH VHUYLFH

$ ODGDPH OH 3URIHVVHXU &DWKHULQH /RN
3URIHVVHXU GHV 8QLYHUVLWpV 3UDWLFLHQ +RVSLWDOLHU
'"HUPDWRORJLH 9pQpUpRORJLH

OHPEUH GX &RQVHLO GH 018)5 GH OpGHFLQH

&KHI GX 6HUYLFH GH '"HUPDWRORJLH

-HY R XWH P H UFKKIDHD H X U H YGIHDPYERRAMW $\RSHD*U W LDPAVISKHHBUP DW K H* V H
OHUBLHP 1D S S RYURWYSIRL Q MY X K6 HG H U P D W RGOIRGBHMW U D V R DG V
PH*“WDVWAIHVHW“EQWBRHOWHWRXYAWIH[SUHWGH.RD VLQFH'UH
UHFRQQDLVVDQFH

$ ORQVLHXU OH 3URIHVVHXU OLFKHO /HIUDQF

BURIHVVHXU GHV 8QLYHUVLWpV 3UDWLFLHQ +RVSLWDOLHU

IHXURFKLUXUJLH

'LUHFWHXU GX *5(&2 JURXSHPHQW GH UHFKHUFKH HW GTpWXGHV HQ FKLUXUJL!

“HY R XWH P H LSRR R Q G (BF 1D QIRALAH SWED'U W LIPIMVSHEP DW K HHWH
GHP DS SRYRWSIRIL GWY X H5 HQ H X UR F K L (GXWQMHWQU D YIXIGDH V
PH*“WDVWIHVHW“EOBRHOWHWRXYAWIH[SUHWGH. R VLQFH'UH
UHFRQQDLVVDQFH

$ ODGDPH OH 'RFWHXU 0\ULDP (GMODOL *RXMRQ



'"RFWHXU HQ OpGHFLQH SUDWLFLHQ +RVSLWDOLHU
IHXURUDGLRORJLH

“H WH UHPHUFLH pQRUPpPPHQW SRXU WRXWH FHWWH GLUHF\
OHUFL SRXU FHWWH LGpH GH PpWDVWDVHV FpUPEUDOHV HW
* UK FjHW RIDJ D JG PIDSUH P LSX B8 L AFDGH R QI Q WG PIDA R Q G3HH

OD UHFKHUFKH

OHUFL SRXU WRQ LQYHVWLVVHPHQW VDQV IDLOOH HW WD S
OHUPLIR XWRMRDS SUHQWHQY B XM R U D GH\RI@B BIEH H U-FHKWK L V
YUDLPHQW KHXUHXVH GYDYRLU SX FURLVHU WD URXWH HW

$ ODGDPH OH 'RFWHXU &KDUORWWH 5REHUW
ODVWUH GH FRQIpUHQFHV + 3K\VLFLHQQH PpGLFDOH

OHUFL GH PH IDLUH OJKRQQHXU GH SDUWLFLSHU DX MXU\ G
“H YRXVUHPHUFQRUPpPPERMYRWUHJR XU IF RO D E RW\BWR MRUH
FRPSDJQR QWD @ D FS\REFH WM XGHU FAT D Y 8 U LOVAW H P S5\H
PYH[SOLHNEBEBRQV p T GHIORP S UH Q/GRUNFRR Q F HEGMIW DG LRPLTXH
OHUFL SRXU YRWUH JUDQGH GLVSRQLELOLWH®*
(WXQPPHQWHIUBR XQUB R U U HPWBR QY D IGOPDE X VB Y KR X WRIW
H[SOLFDWLRQV

$ ORQVLHXU $OH[DQGUH &DUUH*
OHUEHDXFBRSWRL®D Y H VW L \O/DHFP\H QAWK B ¥ R XOUY RWS R @ G X
WRXWHW XHVWLREP BALH X VO-HU ISIR XW R X WHR[ S O L F DFVWRQV
LQYHVW L VO/HEOHIORN U H IBWRHR@MKH V HW N R X K DX.QWN U ER Q Q H
FRQWLQXDWLRQ SRXU OD VXLWH

$ ORQVLHXU OH 'RFWHXU &pGULF 5HQDUG
OHUBRXWRXOMIPLENVRIDYSSRUMREW R GH RQ QW H GEaDRQ
SDUWG®KHR Q Q D L V \LEDMAHPG WADHHR/SSD R D @ D XAOW& L UHX VR 1D V
DFFRUGp HW GH FH SODLVLU GH IDLUH DLPHU OD UDGLRORJ

$ ODGDPH $OL[ GH &DXVDQV
-HFURIDVM Q WV E L WIDLP DIVW R H UE R XYWR XNWARBL GoHR XFUH WIWAKH) V M
HV YUDLPHQW XQH VXSHUEH SHUVRQQH VXU TXL RQ SHXW F

$ 5SRPDLQ
OHUBILPfDYRKBSRISWQB VEKAD R GD UF RE JIVYWRR X MRXQJV L
DWWHQWHRIPYBLEpHpVRXWDGM UREOqPHYWRXRWUPDWLTXHV
HVB HV R X MIRKIULVPVWA K @ O B N X LHAB D F F HBNS B UVMM R XMBHL B Y H F

PRL

$ (OLVH
OHUBLID YWRY MRWO M V& HP T D Y RULHIO O HDFSHB@RWB\D & M R HME H

ER QK HXQ R X WLLGI®H V F U L SMR IXEEHHH X7HH VO B H L O O\HXXUTHK TR Q
SXLVVH HVSpUHU DYRLU

“H VXLV WHOOHPHQW ILqQUH GH WRL HW WUqV KHXUHXVH GH

$ 3DSD HW ODPDQ
4 XHGLUHHUBR XWR XWY R XG&R MV/H O O HORHHUGBWP D Y B R\ GOHAR € W

GXNUDGBRLBHUVpY p GHOFHQ F R X UPK Bl UXSIU H XWDHQUH Q R GHAWM U



GHVRXMBRXVYWPKRNS HWALRMQV PrPHDQWHUBUH fDLPARPPMH
V X IDVWY HFFH \G p | D XHAWBA] r WMIREK MIRXXNUDMQ p U HRY PRL- HQFDfRXEOLHUDL
MDPDLYV

$ ODULH /DXUH

OHUBRXWER Q @M P HXWDH Q W L OV BIW Y IHWH. WVLRIDP G HA R & WY H D X
TXHH RDW) LY HMIPR O MWL V WS H X W RROEHHIE R XFUHT X MV B VW R X W
VLPSOHPHHQW HUBDW U U LY B QVRIR X WL HQHAIQ F RGIH WX QHH
VXSHU WDWD H[WUDRUGLQDLUH

(W XQ LPPHQVH PHUFL SRXU WD VL SUpPFLHXVH UHOHFWXUH

$ WRXWHMIDPLOQMHJIRLUHDQ $UWKRWLURXLVBRPDLAKLOLSSH
(ULFBIDELQRQWRQQDEHOPHVIUDQEDUHQWNUBR XAWR KWV
ERQV PRPHQWY HW YRWUH VRXWLHQ OHUFL GH PYDYRLU JX

$ 6RSKLH -DFTXHV (VWHOOH $OH[LV HW &pOLQH
OHUBI D WRR ¥ MRMR|& H R WFURHP S U p K H QWS BIRRQADULHESHD QWVR KRWQ
SDUFRXUV

$ $PDQGLQH
OHUBRXWDHQWLQ ®RM@IH UGHV RIQ Q L D O LRWR/A.PBIJ Q R GXIHY W

W R R MAAVQ W HHVQ BW D P FGHXQMIDH@ G 1254 X HGHR XV L UHEHERQ V
PRPHQWMVWRPPMWXVHWH KDQUHHQO© RQTHYDW jSR XrW UH
VIPSD 2 0RQ/HX®JBINWX KM X RISDPDFREKHEDD X UDVIHMD OHP HQ W
HQYR\p GX UrYH

$ -XOLH

0 H U BIR XW R XWREDL G & HW B R X FDHW W H 8 @Y. RRQRLH W& HW RID[W U r P H
JpQpURVKWYX QW XSHUWBEHHU VR GQSFO YXOM r WKDHY X S D P D Q7 X

D U U LjYJHW MAH O O H PHRMY X VX QY UBILHP SORIXAR L7 DJHQWL 0YOH V VH
PH PDQTXHU

$ &KDUORWWH

OH USSR XW E R Q QH P H WG HW ROR X WEHQ G MVRX\WHW QQpHW

QR W D P R3XQ\BDGMWY DG L P D JGILUILHV R RYQHHJ H W U RAKRY D@ MEYH X [
XGBHKQROLWDILWBNVRXMREDEM DG Y H UNKHWKD M X S BB LWHX U
ODTXHOOH RQ SHXW WRXMRXUV FRPSWHU PHUFL GIrWUH F

$ $OH[DQGUH

AXHGLUHSD UWHVKVXQY UDPLLGqOUp Y H QDVOWH Q WWROIMPH P HQ W
JHQW-HYX IWUER QW I&@ D/RLRIM/D R XMW T H V S 1§ RGU H Y H\UXUD
3DULV RX DLOOHXUYV

$ &KDUOHV
OHUEHDXFBRSXWRSWXWNVDJHVWHINYWWHGMW. B QYR WIRXQ@D
UDGLR S5HVWH FRPPH WX HV

$ 6DUDK



OHUBRXWRI)L GWRR XWHW QN DH QW L HOQHWHWRIL-THVSYUBLPHQW
TXYRQ VH UHYHUUD SDU OD VXLWH PDLV MH QTHQ GRXWH S

$ 6DKUD HW 5HGRLQH

9R XMV HMFH S W L ROGHQ/P ORWH U § R XYLR WWURFK WHSMIRWELRHD ®& M P H X U
W RG MY H B R XMV HWH O O H PO QWAHDBW W H Q W ] BERHDPOF B XK D Q F H
GH YRXV DYRLU

5HVWH] FRPPH YRXV rWHV

$ $XUpOLH
OHUBLHP {DYRLGHWR QV HEDIHQ W L GHOM B Y®ip U RNRLQBABW RXIQ H
VXSHUEH DPLH OHUFL

$ &0OpPHQFH +pOgQH HW 3LHUUH

OH U BLY r WUHIV WKW { W B\H Q G IVRW WHITYQ Q pHYB HFP TDY RRM W H Q X H
WRXW FH WHPSYV

OHUBI rWHHK N RXWHFHIPLW@R U (QSO XM r VBBHX SHUW BIRRLQV
YRXWWHIHSHUVR WABWV T X MW R XMKRM¥FRP SWHUD IMK K R XV
UHVWHURQV WRXMRXUV OLpV

$X[BLWRXBRV\ILQ&pOLRRIPDLEWNDWXOGLEQPpPDLEBOHYXUpPO

HW /DXUqQH

OHUBLHP 1D Y RLISM U W BHAVW §R QRRP HQ W NG p O L G HIVW HHWS H
ERQKHXU

OrPHOHNLORP qgWRHWMQ R XVp S D UMQRWIVHILHS HXGHD L USL Y H
OfDPLWLDp

$ $QOG\3RXU VHV SHUIRUPDQFHYV LQIRUPDWLTXHV HQ SOHLC

$ WRXV PHV FR LOQWHUQHYV
8QLPPHQWPHURFL-HVV\-HDQRWRPLOLERQVWD@FHD)DEULFH
$QDWDPLUPHOQOLYIOHBNDHYLGXUPpOLHQLQOLY UKBI QWL Q
‘DYLHUWRIIUMNVOHELPR®@DUJD[LFWSRRJp O L$H) W R LIDHV A %

-% &KDUOHV $QG\ 'DYLG -HDQ -) OLFNDHO :LOIULHG 'pt
OHUBRXAHVXSHQWH VD DIRHYO DHH. JR O G HQ WH\B HERIQ Q H
KXPHXU OHUFL SRXU YRWUH ELHQYHLOODQWH JHQWLOOHYV

$ PHV MHXQHV FKHIV
OHUFLHUHPLFRBDSKEQWRLOWULAL\DGORULDQR UL PAMRIGER XU
WRXWH YRWUH pFRXWH HW YRWUH SpGDJRJLH

$ OTpTXGHMDLQMHIQH-RVHSKKD]L&DWKHUFIU@HRLUMXUHQFH
IDXUDHQLX2OLY L&KW L VWIKDPH O(WN. B\OY LMD O OMIDQ JUDQFdJRLYV
“HDQ 3KOXUHQPH VM RXGQGE“UH“PWKDH“O L&XH LV W RXIOH H Q
ODOLHVVH OHKGL 1LFR HW )LIL

OHUFL SRXU YRWUH FKDOHXUHX[ DFFXHLO HW YRWUH MRLH
XQ LQWHU&+8 GHSRRYU YRMWUBH ELHQYHLOODQFH HW YRWUH J

3RXU :DJLK
OHUFL SRXU WD JHQWLOOHVVH WRQ DLGH WRQ KXPRXU HW



$ WRXOH TXGSSPLHOXYVWLGBELVERULQQUWD QFEXURWM QRQ
$PPOLGDWKLOGBILH VDIDO pULD qQ+p O p Q'R JLOD WK L HIXF R
SUWKEXELQKDUORWWHUMURBH&DPLO.GINLQpODQIMUULQH
BROqQIRORORULBLHBODXG&ODUDQRGpPOqQHWODDXOLQH
BWpPSKDOXLHQWABQHOVEPOLQBULRQRGBEBEULQDLVRGR
*DUDQRIKHQWIDXUHR®pPH®QQH 6MRULKDWK3DUIDENUJH
%ULFBYLGLHU WRWNDBIDWKLG®EXQERDWKHUKQHMHDULH $QQH
7KRPD%ULJLOWWH WO H U BIR XWR X®R X ¥ B VOHHWH L O O HAXXUHG H
PHUYHLOOHX[ VRXYHQLUV SDVVpV j YRV F{WpV

/,67( (6 $%5(9,$7,216

' %LGLPHQVLRQQHO

' 7ULGLPHQVLRQQHO

"7  6pTXHQFH GY¥,50 WULGLPHQVLRQQHOOH HQ SRQGpPUDW
$'& $SSDUHQW 'LIIXVLRQ &RHIILFLHQW FRHIILFLHQW DSS
$'. $GPQRFDUFLQRPH

$17V $GYDQFHG 1RUPDOL]DWLRQ 7RROV

$51 $FLGHERIXFOBETLRMXFOpHVXH G\W QWO UD Q@ SRRHIWW D J H
JpQPWLTXH HW OD VIQWKQqVH GHV SURWPpPLQHYV

$8& $UHD 8QGHU &XUYH DLUH VRXV OD FRXUEH

$)3 $OSKD )RHWRRDB WA XBREGDMHDUFLXRBBWRFH®M XODL
WpUDWRPH GH OfRYDLUH HW OH FDQFHU GX WHVWLFXOH



$&( $QW L KPUHF(PER \ R Q QUDH.W H RO | G AvH O OoX@ HMQ WHNOML Q
GXRORB®WHFWX®D QF EPOR X PRW XU H LU R GOLYWD BD@BAD Q FH U V
FRORUHFWDX]

$/. $QDSODVWLF /\PSKRPD .LQDVH WUDQVORFDWLRQ UHW
%+( %DUULQUH +pPDWR (QFpSKDOLTXH

%7% %DUULqQUH 7XPRUR (QFpSKDOLTXH

& &DUFLQRPH QRQ VSpFLILTXH

&$ &DUERKSRUDIWH@D U T X\W X P ROUWDIDQ FRMGWDODG LWV WLV
RX JpQLWDX]

&$ $QWLJgQH &DUERK\GUDWH ODUTXHXU WXPRUDC
&$ $QWLJgQH &DUERK\GUDWH ODUTXHXU WXPRUDC
&%38& &DQFHU %URQFKLTXH j SBHWLWHV &HOOXOHYV

&%138& &DQFHU %URQFKLTXH 1RQ j BHWLWHV &HOOXOHV
&'; SURWPLQH ODUTXHXU GH OD GLIIpUHQFLDWLRQ GLJH
&KR &KROLQH ODUTXHXU GHV PHPEUDQHV GH OD P\pOLQ
&. & WR.pUDWSQHVEDRGWXPHXSRXPR® TRY O BWH Q G RIMgW UH
GX VHLQ

&. &\WR.pUDWLQH ([SUHVVLRQ GDQV OHV WXPHXUV JC
&2; &\FOR2:\JpQOXQHPISHUPHYIRNEGWEHROR VW D GR DGV
SURVWDJODQGLQHYV

&U &UpDWLQH ODUTXHXU GX SRRO pQHUJPpWLTXH GHV FH(
&83 7XPHXU GH 3ULPLWLI ,QFRQQX

',&20 'LJLWDO LPDJLQJ DQG FRPPXQLFDWLRQV LQ PHGLFLQH
'2) 'HJUp GH /LEHUWp

', 'LIIXVLRQ :HLJKWHG ,PDJHV 6pTXHQFHV SRQGpPUpPHV H(
(*)5 (SLGHWPRDVYDK VERBH SWMRWD VY RRIFS.Q KV E B XQEEARIBMO X L

GX SRXPRQ

(5 5pFHSWHXU RHVWURJQQH

) VFRUH )XQFWLRQ PHDVXUH PHVXUH GH OD SUpFLVLRQ
)/$,5 7 )OXLG $WWHQXDWLRQ ,QYHUVLRQ 5HFRYHU\ 6pTX
)'* 3(7 7TRPRIJUBDEPHV\ABRVLWMRRWUSYW LIV R[\ > )@I0XRU
" JOXFRVH

)(7 2 > )@IOXRURHWK\O / W\URVLQH 5DGLRSKDUPDFH



)1 )DX[ 1pJDWLI

)29 )YLHOG 21 9LHZ &KDPS GH YXH

)3 )DX[ 3RVLWLI

*&')3  *URWVVWL¥HDOMKNBGBRWHLIURWYHQH RQVUIDHQ B P EUH
GDQV OHV FDQFHUV GX VHLQ

*/&0 *UD\ /HYHO &R RFFXUUHQFH ODWUL[ ODWULFH GH FR
*/5/0 *UH\ /HYHO 5XQ /HQJWK ODWUL[ ODWULFH GHV ORQJ
*/6=0 *UH\ /HYHO 6L]H =RQH ODWUL[ ODWULFH GHV WDLOC
*/'0 *UD\ /HYHO 'HSHQGHQFH ODWUL[ ODWULFH GH GpSHQ
K&* + R UP REHR U L RQRUIIXEI R WXPRIH BIU T X\M X B RAUAY U D WIR® FIH U
WHVWLFXODLUH FKRULRFDUFLQRPH P{OH K\GDWLIRUPH RX
+' % (7 +LJK 'LPHQVLRQDO %UDLQ ([WUDFWLRQ 7RRO

+(5 SURWPKQH[SUGBYEROWBXWHWUBRQNH GHDQRIDUV
VHLQ

%6, ,PDJBbLRPDIBNWD®YGDUELMDMWILRIQWH BWILRUHP DO LEBIWLRQ
%LRPDUTXHXUV G ,PDJHULH

&%0 ,QWHUQDWLRQDO &RQVRUWLXP Rl %UDLQ 0DSSLQJ
,+& ,PPXQRKLVWRFKLPLH

,VR690 DOJRULWKPH SRXU GLVWLQJXHU OHV LVRIRUPHV H
+0% ORXWHOWL OHO DB@RWIRFRGWLFRR XM p Y D OTOCOMLLREQR W LY H
PpODQRPH PDOLQ

.7 7HPSV GT,QYHUVLRQ

L ODUTXGHEUR O L | fFUHIDVD RXIP [RUBDVOBG 1B O LO/PRIU GIL@WEIL O O H

GH .LHO .L VXU XQ FORQH GH FHOOXOHYV

.36 .DUQRIVN\ 3HUIRUPDQFH 6WDWXYV

.5$6 9 .L UDMUVWBN U F RIPURDIF R K-RPHR ORIW D W RRR@ W& 1 p
GDQV OD JHQQVH GH SOXVLHXUV FDQFHUV

/1&$ /HXFRFORRPROQWLIKGULPED QYUHYV WWKRIX\WH¥HOOXOHYV
KpPDWRO\PSKRLGHYV

/&6 /LTXLGH &pUpPEUR 6SLQDO

OHODQ $ 0$57 $QWLJqQH GH GLIIpUHQFLDWLRQ GHV PpOI
0(7 > &@ PHWK\O / PHWKLRQLQH UDGLRSKDUPDFHXWLTX



PL$51PLFBRL &DWp JRYIHWIM/ GHER QX FOpR SRHMIRER GD QW V
SURSUHV DX[ FHOOXOHV HXFDU\RWHYV

0,7) OLFURSKW D O P LDUS\QWRRDIESWREED LG X @B pYHORSISAEBDHQW
VXUYLH GHV PpODQRF\WHYV

1*'/0 1HLJKERUKHRGHLOIHUHQMHILD W UAHEH | | p UGIKIVLH HD X[
GH JULV HQWUH YR[HOV YRLVLQV

0/0 OpODQRPH

01, ORQWUHDO 1HXURORJLFDO ,QVWLWXWH

1,7. ,PSURYHG 1 %LDV &RUUHFWLRQ

1$$ 1 DFH*W\OD'\LHDQ WBMARIG XYW R I UBRFBUHPSODFHPHQW
QHXURD[RQDO SDU GX WLVVX WXPRUDO RX GH OD JOLRVH
1DSVLQH $ ODUTXHXU GIDGpQRFDUFLQRPH SXOPRQDLUH
16( 1HXURQ VSHFLILF HQRODVH

28&7 2FWDPHU ELQGLQJ WUDQVFULSWLRQ IDFWRU

206 2UJDQLVDWLRQ ORQGLDOH GH OD 6DQWp

25 2GGV 5DWLR UDSSRUW GHV FRWHV

3$&6 3LFWHUFRKLDIQBRPP X QLFDWWR® VWGP BUFKEMBRBIIH YV
PpGLFDOHYV

3J5 3URJHVVEHEBERQWBW H V\GLIRQQMHW L VEXRUJIJD QHBURGXFWH X L
RYDLUHYV GDQV OfRV OD SURVWDWH OH WLVVX DGLSHX
3/$3 30DFHRWWDIBKRY SKDWHWVIHP B QWHVPPLQRRWARLQV
IUpTXHPPHQW GDQV OHV WXPHXUV JHUPLQDOHV

36$ $QWLJIGQH VSPFLILTXH GH OD SURVWDWH 3URWPpPLQH
52, B5HJLRQ 21 ,QWHUHVW 5pJLRQ G LQWpUrw

50 5pVRQDQFH PDJQpPpWLTXH

57 5DGLRWKpUDSLH

56 5DGLRWKpUDSLH 6WpUpRWDI[LTXH

7., ,QKLELWHXU GH 7LURVLQH .LQDVH 8WLOLVp GDQV OH
71 7UXH 1HJDWLYH

73 7UXH 3RVLWLYH

6 6DUFRPH



6 SURWBUQHMB QWWH O CBQH. B pIFAY r \§ H X U [F 6 B @GX8TFHZ D Q Q
H®p O D QR FWRI\G U R B\IVSHRP DAFHU\R S K MM Y MHIGAR/QX P D U T XGHX U
WXPHXUV GH PpODQRPH VFKZDQQRPH HW QHXURILEURPH H
6&& &DUFLQRPH (SLGHUPRWGH

6( 6SLQ (FKR 7\SH GH 6pTXHQFH GT,50

61& 6\VWgPH 1HUYHX[ &HQWUDO

6' 6WDQGDUG GHYLDWLRQ RX pFDUW W\SH

6H 6HQVLELOLWp

6027 ( 6\QWKH\QRR2IYWU 6D PTHFLKQUIW KKFK G X W FKDQWHQORQ QT
FDV GH MHX[ GH GRQQpHV QRQ pTXLOLEUpV

62; 6U\ %R[ 7TUDQVFULSWLRQ )DFWRU ODUTXHXU WUQqV
6S 6SpPFLILFLWp

63*5 6pTXH@F,150 pRKKRKH UD GDM M VW UXIOWD R®D QWDWYREUVDC
UpVLGXHOOH 63RLOHG *UDGLHQW 5HFDOOHG

650 6SHFWURVFRSLH SDU 5pVRQDQFH O0DJQpWLTXH

67' 'pYLDWLRQ VWDQGDUG

690 6XSSRMWFMWORBKL QWS I H O DV VX W.IHODD¥P\p W K FSGRHD/F K L Q H
OHDUQLQJ

6:, 6pTXHQFH GH VXVFHSWLELOLWp PDJQPWLTXH SOXV VH
7 Z *5( 6pTXHQFH 7 SDU pFKR GH JUDGLHQW

72 6( 6pTXHQFH 7 SDU pFKR GH VSLQ

7( 7HPSV G (FKR

7(3 7RPRJUDSKLH SDU (PLVVLRQ GH 3RVLWRQV

7'0 7RPR'HQVLWROpWULH

71 9UDL 1pJDWLI

73 9UDL 3RVLWLI

77) 7K\URZLWD Q V F U DFWIRBQY R W plpQ K ODDYW D Q V FE BB\ HR/Q
VSPFLILTXHV j OD WK\URWGH DX SRXPRQ HW DX GLHQFpSKEC
75 7HPSV GH 5pSpWLWLRQ

76( 7XUER VSLQ pFKR 6pTXHQFH GYT,50 UDSLGH

8& &DUFLQRPH ,QGLIIpUHQFLp

931 9DOHXU 3UpGLFWLYH 1pJDWLYH

96& 9ROXPH 6DQJXLQ &pUpPEUDO



,1752'8&7,21

&RQWH[WH JpQpUDO

/HWY pW D VAYDYEVRQWWVR F D O LWHRRIQREPM P EICD)XOGNP BXUPLWLYH

HAR UUH V DR/ R EXPUNVU D F UK IGDHIQITHAGOMN 1D \B>X @VAWR/G M
| R 1SVO KWp T X HQUW HWX P HRpW\ E B D DRHDAL @MNA S U p VSHIDRNBHEDRA. W L p



G HV R X QVHMWKX P HRXdUWp E & D@DR/p W D VAN D Y BRNOMIHY SR @S BB AL H U
VI\PSW{PH FKH] SUgQV GH OD PRLWLp GHVY SDWLHQWV RSpUpV
GHWpW D V WDWHBAVIRMWWF R Q G DEIUGHD Q FEUNVP L\WDRU G U H
GpFURLSRRPR/E PP ODQRBRIDE S DXHIL@DWUXEHIHVYWQNLEOHPHQ\

PTXLYD® @QWV

/DSUpVHQNVORL WG RWH SW {Pp/p ESBXWGHBIXD TWB AP SW{PHV

W K R U D B ISBYDH\DIL. W WARH IGNG @\A D Q BHSJR X P B QW[ H P SDOIRXO H V
OpVLRQV FPUPEUDOHY GRQQHQW GHV V\PSW{PHV j XQ VWDG
/ kKJH PR\HQ GHV SDWLHQWY DWWHLQWY GH OD PDODGLH YD
/HF D Q BFSIR X PR/ X P BB O X R X U Y RGHOW-D VAP H UOREWR L W

O M H [G1)S D W HMQMB p W D \F\W D v ERUED@KWp T X A QM HOR P P XK HQ H V
IHPPHY OH FDQFHU GX VHLQ HVW OD Pp@®DVWDVH FpUpEUD:
&R P PSR XWRW\Y G URIPB V F piU p EO BYORS W {W RIQRWF DRX p Q p UDX [
UDLGRO K\SH U WMWYV D RFY KE RIQGHE p$IK DWORE@ W\ P S W PO X V
FRXUBRMWSBEHWRP LV VHBDHEW EHX UR O RBIU T K HWBWWHRX E O H V
FRIQLWLIV HW FRPSRUWHPHQWDX[ HW OHV FULVWH& G pSLO
/ KpPRUUQWLUD F Qk BBDMQSIbIp V H QUDI\R p V@ VARYDWYWEYD OH @
SDUWLFXOLHU GDQV OHV FDV GH Pp@DQRPHV HW GH FKRUL]

/HULVTHEpY HO KBH®E W DV WDMHEWGD S HIpOGVE XV W D338 W X P H X U
SULPBW@YAH @GLQWVYLQFIGGHRQWDVMYLDYHED PERY@XELDIQRVWLF
HVY/HWW NKXISQ WLIOHRXUMD BIPHD OD BV @&/ H P ERpW D V WE DMIBAOEK W U HV
ORFDOLVDWLRQV

/D SURSRQG V8 DRAVQALFHQPW Y Q WRIpQWD V AVDMHEML B @ QWDLXRR AM Q W
GLDJQRVWLF YDULH FRQVLGpPpUDEOHPH®W VHORQ OH W\SH C

G HV R X @VHIRXp W D V ADUVPHEGR O BI @ R V WK AKHESDW LEIQPVW @ QY H Q W
GLDJQRVWLF VI\QFKURQ@H@H WXPHXU SULPDLUH

/IDIUP T X AR Y 16 X BHW D \FW O iy EEJICSHERIDH X O HPHEQ WX UR S KL O L H
GIOW XPBXUP LRDLIWK \GAR DU p T X 16 GF FHNWAXM A 13 OM[H P SSORh ODQ R P H

P D ORLROP S RAQMIDE O X V P YVDW MDAV BIVF UK QR QN GGQHRAE P D LOATH VW
OYRUIXIBIH GHRHPWDVRMpASEGND W IV D U MG L U RBGIW X P H X U V
PDOLJQHV



/H\DHSW R P pGH® BHWK Q LCHIDW L V VWHIDQX] XRDQ B R €MUK Q LSIKQYHH Q W
rWUH DIIHFWpV PDLV OH VLWH SUpIpUHQWLHO GHV PpWDVW
/HSUR Q RB\H&/D W LDHVQW/E FPQ WD V pI\D HE W BRIR-OS R X W B B X Y BIlQV

IRQF WLRQHE ®QR\W SULPHS KU R S CCOWVKIMP G L B &K U VXD U L H
HQWUH PRLV HW DQV HW XQ SRXUFHOW®JH GH VXUYLH J
/HSURQR\DWHEIRQFVGLXB QL P IGMD Tk GHXS DW LGDGWIGPKDQGLFDS
IR QF W LARQ RMLORIQ. QGHD[U QR I VAB\ G D p W HEQRERXGHWGIHD®HD O D G L H
SULP DM BIU p V @RIV D VAV BAUHDVF U IRQE IR Q Q BAZH.$IW R P Q L@\Wp H

GXW U D L WHAPRHRBWD HYQ W p F i3 81 QWHAWK LRI @ U GLHB D G HR WKWWD SL H
FKLPLRWKpUDSLH

/HGLDJQR®PWW B \F\W D VEQDHBYWY L G HAM R W D PORIQW XHDRFKQ
SULPQWHRRQ DX RPHGM B pFRX GH X @BV ERQp E$IDDEHYpVLRQV
L Q W U D F UKRQ@ H\S B KNAHHP p\W pROpRLD V WKL T YXGHHSYD W MDD F H U
VI\VWpPRARQ@EX@LJIJXUKHGLDJQR VMDA B/ORRP SOH(B D pVLRQ
VHFRQGDLUH SHXW rWUH XQLTXH

Primary tumor type

M Lung Cancer

M Breast Cancer

B Melanoma

] Renal Cell Carcinoma

D Colorectal Carcinoma

O others

Ocue

B cup, primary detected after >3 months
EJ CuP, primary detected at autopsy

JLIXUHVWULEXWLRQ GHV WASHV GH WXPHXUV SULPLWLYHY LQFRQQXHYV
> @

'DQNH RQWBI[MQA D UD F\WHOLVIER® VQ B@OH \SW p F RIOR. K U HEGQHIVQ W
VPTXHPRUSKRORMHWAXHR¥FB Y Bp Y p WOBHD JQRYWUMLR Q
VHFRQIGWX VWM E R Qp E UIHOHOW, 518 VUM F R P P IE@GEPEHXGV LGHQWLILH



DYHUpPFLOKRP EOM®RF D O IHD BY DREHDH V L R RN/ D Y D\DFGIL
FDUDFW pOjVDRY@QBIOWD D O H XIQB VD P HFQ P R XA XLO R GW V
GLIIPUHQWHY WKpUDSHXWLTXHVY HQWUHSULVHYV

. 4XH VDLW RQ GHV YRLHV GH GLVVpPLQDWLRAQ
VHFRQGDLUHY FpUpEUDOHYV "

/IHV YRLHVY GH SURSDJDWLRQ DX 61& VRQW PXOWLSOHV )LJ
/DG LV YV p P LKQP\B WRQMMEDHRQ B p F D Q IOWROHR R X UID @& SGW/p VLR QV
DW H Q GjDVGFWHR GXRDWH Q G URROW N O IGEHWB L V VAHODXQDM$ R L GW V

1 O XW X U E X\ORDWE R L @\M W P LOQUDVX jp WDLHDVH U Y ABPR Q FR Q VW LW X H Q'
O LQWHQ VDK E V WLQ MM IV X E V WEDOQDFGHA KIHHWp J L IS QYL P IGW H
GLIIpPUHQFH GH ¥DW@WF XODULVDWLRQ

JLIXUH'LITpPUHQWHY YRLHVY GH GLVVpPLQDWLRQ GHV PpWDVWDVHV FpUp
ORFDOLVDWLRQV PpWDVWDWLTXHY GLVWLQJXpHV HQ ,50 DWWHLQWH C
PpWDVWDWLTXH VXU HIWHQVLRQ KpPDWRJgQH & HIWHQVLRQ SpULQHX
IRVVH SWpU\JRSDODWLQH '

'DQOWDEH LV YV pP LIQDPDVRRE i )Q@IpIW D VOHFWAKD OW B PR UWDHO H V

G p W D Fa<H QWX P EBXJUL P LIWM @ M D K LO/MNVHLQ/'WE V L U R @ GNHQLVDVOHAN
FDSLOODLUHV HW OH> V@\WMgPHREHSKOWLTXSHSHOOH OTLQWU
/H W H O ONOR-RFD O FXOIRYWPMQFWARBLAURY DV F XD ESSDWHR Q
FRPPH®EH R F H/VH(W U D YIDXM WY E R © D@HIVH O OVXXCEH W)XMD Q Wr W

D G K pRALU F X ODOHRID VB &HR LE M/ L J Q D O L @ WU IDFEGILIPCS YOQ. TIXH W
JqQQEBY; HW)5 VIDFMWQYV ISIRMH U P HW HIGIONORMHRAGINO BV YGID V H U
EDUULERMWR HQF K BQIHRXMU D Y 19 b 6 L & XDE/DW UL mRIHW R



HQFpSKUROQBISHEDIWVM XBRUR HQ F S KODF IRTOMAW GWD)EMW URIQ q U H
KpPDWR HQFpSKDOLTXH HVW VFKpPDWLVpH VXU OD ILJXUH

JLIXUWDUULQUH KpPDWR HQFpSKDOLTXH > @

D /D EDUULqQUH KpPDWR HQFpSKDOLTXH HVW XQ LVRODQW SURWHFWH X!
FHOOXOHV HQGRWKpOLDOHYV FDUDFWpULVpHV SDU XQ IDLEOH WDX[ G
G HITOX[ TXL VRQW UHOLpPHV SDU GHV MRQFWLRQV pWURLWHV FRQWL
DVWURF\WDLUH SDUHQFK\PDWHXVH GHV SpULF\WHV LQWpJUpV HW C
IRQFWLRQV GH EDUULQUH $X QLYHDX GHV YHLQXOHV SRVWFDSLOODI
PHPEUDQHYV EDVDOHV FRQWHQDQW GHV FHOOXOHV FODLUVHPpHV SU|
E /D MRQFWLRQ VDQJ + OLTXLGH FpPUpEUR VSLQDO /&6 HVW IRUPpH GF
VRQW FRQQHFWpPHV YLD GHV MRQFWLRQV VHUUpHVY OHV FDSLOODLU
HVSDFHV LQWHUFHOOXODLUHV TXL SHUPHWWHQW OH PRXYHPHQW GH
UDUHPHQW GDQV OH SDUHQFK\PH FpUPEUDO GDQV GHV FRQGLWLRQV
LPPXQLWDLUHY SDUHQFK\PDWHXVHVY HQGRJGQHV VRLHQW SUpVHQWH
F /H VIVWgPH O\PSKDWLTXH FpUPEUDO SHUPHW DX[ FHOOXOHV LPPXQL)\
OHV FDQDX[ O\PSKDWLTXHV GHV PpQLQJHV MXVTX DX[ JDQJOLRQV O\

/I HVF H O OV 0 PR/ UTDX@ W V WOWA\Q'W ¢/ F X G BBLL&IS R XSp Q p \@ D EDNH
FHUY®BXGpY HO RSBHGFW V VD U PO GAVR Q G L &R RIMWHR/G WV

SUR S IOAHAN O OAOORHRASBIC N M QWHUDI SR S W RINHH/GVRHULP DSHQHBEIHW
PRLYR LG&HIVQ Q pHW p W D VAP IE VR O HW B X YHIgOMEp Y HORSISH U

O HS/D W LGIMND\Q pHWD U IGHUpFHQ Q BHE U X p U LIVRSD UGHE IVGIF H U
SULPLW@H KpQRMMBIUWLF X QP &RNEGEIEA O D QHRE& HD Q KU

V H LRD LMY H5 UR GoX D\U H B M BERVD X W X A MAOUED U UK gRIBIWR HQFpSKDOL
OL P L&/EDpIVE W G BAW/K [RUDD SV P G DXQRAH U YHHIBHS/D W LHRWPW H QW D Q W
SDGHJpFLGHDIP DODGD BBV D X WHSQYVR U HVS O X SOHMH OO X O H V



FD Q F p UGHRUWYBRYGRAMIPF K H P LYQHOGMWH U YHHYKU H V \B P MMS 6@ 'Y GTEKIW
OD WXPHXU G RULJLQH D p@p WUDLWpH DYHF VXFFqV

60 HF\R Q G LR RI&IGWR S IGFHMY W H U B ERULR ®I\D Y L U R ORMHFPOHHI WD O H
GHADVFRGMNVR L QIO B RWIHY RDUHO@BHARY @W F X O)DU K U BIVALRKD

GH @/RQW LPSOLTXpHV GDQV O pWDEOLVVHPH@W G XQH QF

JLIXUHVVpPLQDWLRQ GHY FHOOXOHYVY WXPRUDOHYV PpWDVV

(QYLUR@ HAH W D VAR H V BVQ R YGIH@WI P LV S KU pIE/U D X [
G D QWH U YHHIVOHDD H P HHIDW LGJIR@W U R QB p FUEU®D U H DHRYW DV WDV H V
FPUPEUDOHVY SHXYHQW rWUH ORFDOLVpHV GDQV OHV QR\DX
& H U W BMXPHHEKWIWP DE R PIRFHH O G X\WH H@ X { O RR G XX VFHSGH. EOH V
PpW D VGID@WH U YHOMHND Q FGI R X PR H XTTXY K6 p Y H O RCBLSCHIHAX U V
GDQWRUS V@ H XY XJJFXHHW X P HXUL\P DOLRAH\G IO X YD1 &

SDU OD FLUFXODWLRQ SRVWpULHXUH

/DGLVVp P LEHDSWAL R RpTULGIIpUHp® Bl QWWH P L\OFDWL B QD F K\ QHOALGM. H Q Q
S DYR IDHU W p B MH GBI F R QGOQE YV V p P LMUMILR QAL EUR VSLQD
/&6 (OOH HVW VXUWRXW REVHUYpH GDQV OHW@FDUFLQRPH
/DS U p V IEEPHO W LIS\GIMNK P R B P W[D V WD XWLE MWD/ V V\HIDQX] X D@W
LQYDSDR® QF K\ PIDAAH XARP HP R G o@Hp W D \F\W D v ERLEDQ. B 1U H

PWp VLIQDOpPH OH SOXV VRXYHQW GDQV OHV PD@ LQRPHV S
/H\D R F D O LG/’OWILERNDNW/G I/ XGEW V p P LKQODIPVD MRARDG @ KK Y DKL V]VHP HQ W

S D UGAHROG X U k QTHD W WLHDLVD WVEHF (S FHQUWAVQXE@IK IDBW H CB\DLURL@ HRXKU D O H
SDU OHV IRUDPHQV GH OD EDVH GX FUKQH QRWDPPHQW GD



/HOD XWMLARWB WFRY S U HQBGIKAX\R U RMGB QGR PO (KRS R SIKNEG HU |
RSWLET XaH

3DDLOOHE®PRIHQQH GHE pVL\RAR Q GPUYH W R QMM T X MV
PXOWDS®RRKHQW HBIPFR X YH @MX G LV W U DBXMWIGERSD UHQFK\PH
FPUPpBPBMQBOHBSQ WP LWMAD Q FGINNH@ S R X PRRORQ GRY P H
SUpPVHQWDQW SOXV IUpTXHPPHQW @&HV DWWHLQWHYV LQIUDYV

v, PPDUFKH GLDJQRVWLTXH GHYDQW OD GpFRXY
FpPUpEUDOH "

/HGLDJQR®WWW P \F\W D VEQID-OBWY L G HBAMY R W D POR QW XD R FKQ
SULPQWHRRQ DX RPHGM G pFRX GH X @BV ERQp E$IDDEHYpVLRQV

L Q W U D F UKR@ H\§ B KINHHD b\ pROpRLD V WKL T XGHHS/D W MDA\ F H U
VIVWpPPLTXH @RIQIMN. OH GLDJQRVWLF HVW SOXV FRPSOH[H
/DG p P D UFIKH Q RV WS B ¥ HRDIV XY D Q D5D\YWip FA.MI® pVERQpEUDOH
H @ 1 D YS\D U MXUE L OFRP S ID[HK\WB X \ONDIH F K HIUE K HPQ R/W FFHOHQT AV W
SDV FRQQX

%LODQ ,50 GHYDQW XQH SRVVLEOH ORFDOLVDWLRQ FpU

/DP R G DG LLVP D JHBUOL YW Q VS )GU W HOFHRGHWID VI I\ I YA BODY H5\6 H V
FDSDFGWPW JRXQW L S O/IRGEIRLQM WLWW KOXSIpWHOH XOQL P LIBW LR Q
DUW HR B ¥ WXHS/D U D P § RIQ \W\DVIRHEQW M r P HHR H@E W RBOUpP Y D OXID WL R Q
FHSD W LIHYCH/EW H BW D@ O ISRLOUB p W H AW IBR@ D F W pGHMDM R R Y
FPUPEUDOHYV

/HE L OLI)Q. WQBDIFRP S UGHXG TX HPRHUSKR O RWHWHXHR¥EBYFpHV
DI LGN p WOEH D J QRYWH RV R DR QISIX. D ME RQp ERHB § B X SWDXDUWV
DXFXQ SULPLWLI QTHVW FRQQX

/HSURW RFOIRFRP S UXI@I @ V H FSEDHT X HRRH B K R O R J LT B KRIVGR Q W
SHUPHWWUH GH GpWHFWHU ORFDOLVHU HW PHVXUHU OHV



'"H 'S DWI p V R OWSDIVRIED) FH OVOLH @ BEDU XLWIB D S DjFG Wi HKFO®IH UL R Q

F p U p ESADIO/H @ B R VX V \FHIPYHHQAMA DE HWp V LVRHIAR Q GODMLAUTHAH Q F H
'7 DS UlgYMH FAWRME QT X HROGHO B p W H B\W®R @ LAR)QWD V W DQWL T B H V
FUKQLHQQHYV

D 6pTXHQFHY 7 VDQV HW DYHF LQMHFWLRQ GH JDGROLQL

JHWpTXHQFBYDQW D S UlgYM H BWILLRER O LUGHRKPH UXFQXEHIQMY H
FRQW SDYWEOQ\®W D VRDH RE HW/ P HRQUA E 'S D DPIVWWHIERQGDLUHYV

OLpH j OD QRQ VSpPFLILTXH UXSWXUH GH EDUULQqQUH KpPDWR
& H VEW H W X B EADWWSRROGV B [ BVHHD G R O IGLOMPW S DHFMWUDFH OO X O D L
GHO BV X P H XdD p PHIGR O DU XBRVPHIHGWRQWBH® \HWIRUWHPHQW
SDUDPDJQ pOVMLEFGHE F H Q WM WIMWH\RSR GVEH OSW DFFRXUFGXVHPHQ
7 TXDXJPHQMH D00 L QW@ KEMXRPHRY UQ LVYP@WQ W 5DV W H
UD S DRYW VYRWP BX[R BEWQ WD RHBW W H 6 V8 HRV@® PAHLR R VG N

PP HQ SDUWLFXOLHU OHMV@pWDVWDVHV FpUpPEUDOHYV

30XVLHXUV SDUDPqQWUHV SHXYHQW DPpOLRUHU OH WDX[ GH
/H WD )G[HG pW H FDXUR & Q WHEDE R VA D JHGGIR QW U D \@WHHS HQGD QW
O DXJP H GWID/RNRGIS/MWH F R P P BEDEMBIU D WALT XGIPT R HD Y HOFH V
DJH@WRAR QW B R G W HIQG\D L \GRIG | | HMDVF R QBOGR ' S | VO R Q\OH UG

JD G RO L QLXK HJ HF\D W L0H Q@ WMWK IQIHQ M H B WS f&EH U R GARVQ W U D VW H

> @> @

/ XWLO LG/ BQEOR K D XIMOHN H@ NEIK\B DSK J P HQ MVIHS SFRRUIDAW U D WWYH E U X |
SHUPHW GH UpGXLUH OD GRVH G DJHQW G@® FRQWUDVWH |
&RPPBBHUWXUEHDEDRQUKGPEWR HQFGEPESB@BVNAS® pWp
GpPRQWIHE HIG pUH Q| R U HPIPOIWWHFM HP SW® VWHFRPPD QG p
G DFTR®YINHHRHG § UpSUQNH Q | R U BHPRI@MU P V W HQ XD\VaHIWg V

O LQMHFWLRQ GH ©® @HQW GH FRQWUDVWH

'"HX[BSULQFWS B p T X HSH X YW L G RXY/D OLQHPD J FBRIGHS p U p H
7 O LPDJHUISDIFKRHIUDGLHD W5 ( HVOBOXNYSD QG @ JXUH

30X\ FHP FGHW XB ALY Y KQpPD SO KU HYHB p W H 6 WRARADD VIR F H V



O LPDBDULH )6( pFKRH/SLD Z 6(> @HVpTXHEGPRMSHQGDQW
O 7L QF R QX P BNLW X DOHYWMH. IQHY HWVH O G bivl V'V DSIRIX Y DrQWDUH X U
XWLOLVDWLRQ GDQV OH FDGUH GIXQH pYHQWXHOOH QHXUR

S8WLOLVDWLRQ GHV WHFKQLTXHV GH VRXVWUDFWLRQ

| DFTXLCMPTIROYREO S prU PN WMD Q@ M HE WLIRE R/Q W S HD LY REHHW

F D O FX@RDUG/MHR X V W LFIAFXYMIMRVQOW 5§ @ B Y D QOHRW V IKP@RUUDJLTXHV
TXBHXYEOMLQ/LIGDYSRQWDROPPNBRXOP pOLRBRQW HI\DW H
GpOLPLWDWLRQ&HY OpVLRQV

YLIXUBPTXHQREGIXPLTXH DSUIGYMH B\WDRE@ O LUHLVK B RXXQB D @ WHH/\GD
RFFXSOTHY $QMED HQF K\ R DRGEBUPRERU U HV SR RGB QWD VRV E U1
SPULSKpULH VH UHKDXVVH HW OH FHQWUH SDUDLW GH VLJQ

E 6pTXHQFH )/$,5

IDVpTXH O BH\WWOWp T X HSRRHG pll@p B Y KRIHP S X OWX. RO pPBEAWDLUH
UpFXSp B DURLYRQTXER Q KIQWX S S U HOW IL R@GDAL T ¥ LpSHK DO RUDFKLGL
HW HVW GR @F °\GHBMILEOOMUD QW ILIXUH

'D QU HP\O W D VP IE P BYY H D LXVQHRI QGIHR ULVDHV HHOQYW VR X Q\B R FAVH X U
DFFUXH HVW OLpH j XQ °GgqPH YDVRJpQLTXH

&HWG q P Hp D FW QRIQRHVE HEHAH O O O PR/ UHD® HYRGHD FRQVLGpUp
FRPPH XQH FLEOH@WXPRUDOH



F 6pTXHQFH 7

/IDVpTXHERERIUDGT HB VW L OXW BGIH. D J QIRMEY p ¥ DAORKRIQW H Q X
GHKpP R U UG BIMH\P HXUWp E BIRXEMWV X P HXWVR Q G IKWIRR LHW/DV L H
FODVVLTREYH@H@EHRp OD Q RPHRK R U L R F D UG HRIRPAH \QRHPH V
F H O Qp@HEDHKA U R B B\ \GVILQ WF\D Q FHSIR/X PRGX HH@ D L & @I X U
IRUWH SUpPY®OHQFH

G 6pTXHQFH GH GLIIXVLRQ

/IDVpTXH® ERDJIFHRQEMHQRQFVEHR LI I X WHRQRXPMRQFGH RQ

O LPDPRULIKRORWRDKFMW LRQ QBRI WGE OV H [ S O RAHMKLPRHX U V
FpUpE XDBHVW GOFRHIRIQE KH.Q M YAMRRU H )Y XIRHIRNHHD O X0 0AJ L W p
ILIXUH /D GLIIXVLRQ D PRQWUp VD SHUWLQHQFH SRXU ¢



JLIXUWBLODQ ,50 GIXQH OpVLRQ PpWDVWDWLTXH HQ VPpTXHQFF
0pW D VRLAUR G I XEHR SOBXPR R QP LM RIOR Q WIDXORHKS H U L MUK ¥ BIY H F

RHGGPHILOp WA RQMQ BOH® MHFW/A\RTR © U R WALSTRUH WUHHOK/IHX V \DHDROHXQ@ED L U H
'LIIXVLRQVKRRRLQW H'EVOIHW W B R HRNDXONE D U W R J 8B SKH. BIFGHMW Y R DXIH U

GLDJQBMIXKLIPADY B U RDGRIXB UV p TX HQEHD Y LD M H FAW MRIBRQEH DREOURW L T X H
UHKDXVVHPHQW DQQXODLUH GLII@LOH j GLVWLQJXHU GJIXQ DEFqV

H 6pTXHQFHY DYDQFpHYV

(QSOXHWPTXHPRHSEKR O RBILVEHIMDNGHWp T X H Q ¥ 1D\) FFgR-PVWPGID
SHUIXPhEREMWMBSHFWURYBREQREDA G H GW U D F WOPHMpWHLR Q V
FpUpE BIIXRNWD P BH @ WQ®p VGR QR ODXRIRNID 8 KD X QRBFHW P HW W H QW
GIDXJPBEWHPRRVEL || pUHPQ MINGWADVEAQ QB &ID WD GH TXHQW
GLDJQRVWLF>G@pUBQWLHO
(OOBWQRXIYHUPHWMWSHQEDQWORXVURQRYBFHUDSSROWRULILQH
PpWDVWDWLTXH

&HUW P WXHRBNW V DB\ p J D BHHWO p P HERWX Y B Q MH QAMBMUR U IGIX. Q H
SULPEWR PO p VEXEHH USD R@ HW U RKY BORMW U ROYBIRSPHQWBBWLRQ
OD WHQHXU HQ OLSLGHV PRELOHV FRPPH XQ VLJQH IDLEOH
/1p W XGEH D @G @ Y DTXWD QRO Qi X GLEHH U | XM W ® Q VP W D VW D V H V
K\SHUY DV FKRMDS O HAVR B QWX HOQFHDRH®MU H DQQP p O D Q R RX¥IQ
FKRULR F D &HVOW FRHJ P ORULRHI/MOIVRD O p R S CSIMI\. [P HIQN] HSUBIV
FRQQXH GJRULHQWHU VD UHFKHUFKH
/DVSHFWURRFERISOPIHEG IS H U | XpA R GLDpQY p VEXKHD @ J @&/ HQjGDLW
GpPRQVXEHAL I 1pUBQ DMXD S SRKRMV. Q H HFQ\(® BN MCDH/GWDIVGIVH U

G RXPR®X HpWDERQWPY AL IpUB & ROWDH JXLWQp EHDO WL I

P D LO/HWL V@ %W 3IDHQ WS R GIREQBRP SD UD LIGRMOH FKHX O BB V H
SDWKRORJLTXH XQLILFDWULFH



SLQOHN TXHPRUYKRORLIGTHHNG T X HR ¥ Bl @ R QB8R XJY GHE p W HF W H U
HWH DUDF\OpDhVHRPRQGIHBEHY 6P R QFHOY R U GXE QHPH QY L |

pW X GQ B RIEDHED p V ER Qp EN@EDH H V W@ K\I O GHREIHY RQ M I I HW
GHYBRW pVIFRQYED QD8 WQBOVILJXUBIXFXQpPPIRWS KR ORI LTXH
GYLPDJHULH DYDQFpH QH SHUPHW MXVTXYTj SUpVHQW GH Gp

JLIXUBIROXPH 7 (* DSUQV LQMHFWLRQ GH JDGROLQLXP UHWURXYDQW G
FRORQ $ PpODQRPH % SRXPRQ & VHLQ

%LODQ j OD UHFKHUFKH GX SULPLWLI

/HE L O®HYY B Q®lp V E R @Qp ERPINOTHY VIR EBER S UHQ@® HE BB RK HU FK H
G S ULP LNELIOH ® D XHABND I @ U H PW H BFSO/L Q (QKIY MV X PISKUPDLUH
LQFR QQBK\WWH FRPPBEMIR Fj XW[DPIS®\VLFRASOHW®RP S OHW

W H V WH BXIOQWSE DB HRFR P S U HX@BD[@W 86D BV r WEXERX H[DPHQ
UHFWDO XQ H[DPHQ SHOYLHS® HW @&Q H[DPHQ PDPPDLUH

/ X W IGOX. F\DpQ/QKHRIU D FR D E G RHP\MMIURDNBGBEORYX_HHEQBAHPHSHBN W H E W H U
XQ/LWHLP BKUIH j G HY/D W LIV W/ & HRQpW/\D V FAPADHE NG BBAHLWP L W L |

LQFR QIR PR G H Q V& WRKFD OHFRHQMDHLD G L F W IOBAXRGE R/ L W H
RSWLPDO SR¥U @D ELRSVLH

/IDPDPPRJU BN W HYWY D PFOPIRFDVYBRRLQUNP T XHPWEDONL VpV
FKHHYDWL HFQUBHNSHIUREDEORDUFLQRPMNWE@G UPpVMRXN\ER UP H

G HP p W D \FW D Y E@HD O HPIL @FLR P LB/R L YriVQUWM D OLIY BV L PQ WHRDWV
UHW UBRX@ p



/DS HUW LRCH@EHDMMR P R J UDRURILN VAHB RV L WIUR © R XGp W HIFFWH U

W X P HSXUULWP DH.@ B BWS/U R Fp G R QN ¥ Q W IHRAGNDRHFOXVHING HOWDXQ F L W p
HVQW JDIHLA(3 SRXUVDEKM Ap WK BGNWMH Q VS R ®dp W HEMAHXP H X U V
SULPDLUHV LQFRQQXHV TX XQH DSSURF®H GLDJQRVWLTXH |
/D FRPELQDLVRQ 7(3 7'0 SRXUUDLW pJDOHPHQ®& rWUH XQ R
/DWRPRJUIDRR LM \AIBRV L W MARROWEYW LlGHpW R[\ > )@IOXRUR ' JO
&7 )'* 3(7SH>» R QW ULER H W@ K D WEIHS D W LIDI\Q W B B XWPHX I V
SULPL@HARBWS DUW LGH 8 KIEXS U p V HG MBKGPW R S BRVKYLIHING @ M V
PpPWDVWDVHV@&QLTXHV

/H ELOPIQR O R FRXSHU HRIDBMI T X WDV XU R R R USDH PHW O HP HQ W
G TR U LGIIMDH QRW WR.E % LIQTOULH Y D OWDUAGE BDED | R HW RE)3 FoMp L Q H
ODRQD G R WHKRRBKILRIGLAXHQ&* GH BKURP R J§ 3@LYH DHMELX X H
36$ DQWLSIQ D WP DADIQTINH QXK J J p K HY HOD W LGHHY MWD V F X0 L Q

G H[F O NP H{ W\ D J R GCOHBAH DX 1PV QODNOVM W HXHUWU RH Q BWFU L Q H
OHV FDQFHUV GH OD SURVWDWH

IJHPDUTXWXPRVPXNLBSHV &$ H&$ QIUpVHOWHYIMQFKH
DXFXQH FRUUpODWLRQ DYHF O KLVWRORJLH OH VLWH GH O
'"H SOX Y/ RI1DKG WD 8 XDJQRR ¥ UTPGH. FKRHIHHD W LIVQWE'HQ W V

P p W D \F\W D VEUDSOH. PERVQ® % & (Q ®QWD O8I G LFRWM WIHE ®RIOWD

VXUY L@

(QILBQRQFVEHRBO L Q HWXHYp V X GW/IF\D QW HR/D U T X WXPWR U D X [
FHUWDLQV H[DPHQV VSPFLILTXHV SHXYHQW rWUH UpDOLVpV

'LDIQRVWLF KLVWRORJLTXH

/HGLDJQIRWYWHDE pD S DWHD Q EOVYWHR CRAO P p WD \RWEDSVWBIL P LAVV W

LQW p UG YO R@AWHIUp U HQR IOV VB LRWDL P U WWIU RXX b YW RHOARG L H
LPPXQRPDUTXDJH SHUPHWWDQW GH GLVWLQJXHU OHV SUR



D &DUDFWpPULVWLTXHY PDFURVFRSLTXHV

ODFURVFRSLODKNPW@EWDVYD VW B RQ@WR H Y D OGHPRDOMWNHSK p UL TXHV
| R UW HPpHOQ\WT XQUTH D | LSDOVS Bl Q MQ FFH\WPHHE QY O U RRDQIMORAYY R T X HQ W
XQGqPG§ O HGIWW VY GqFReHS D UH Q FH\WPHE QY © U RHQIGNSRRW W D Q W
HVDUIBLVSUR S RDVIDRSSRD W D LOKD®Ip V L ROWV X P HR HYO X V

YR O XP L @ @X\W 19 \G DY RELHAH Q \@ P FIVR WH K IR R U UDKN RISWDIYD U H V
HW R QOME O XWR X Y IB® WR FiL 8P p W D V\8 BR/pHO/D Q RRHI X UH G H
FKRULRFDUFLQRPH HW GH &&5 FHOOXOHV FODLUHYV

3D U | BIHKp W D VBHNDHF L GRERIXPRQY X HNV® PE QIMOWMLEMHWDLQH YV
O p V LFR@WD V WHMKXLYBRGPY HSHATHWD F W p G KMDWXLPTISOHWP DAL @R H V

O DV PHKFWVEWH OGPBOW QRFDUFpORPHHDPVWK FLANOHOpVLRQV
SLJPHQWpPHV JULV QRLU GX PpODQRPH )LIXUHV HW

, O WVW\R X WLHPISRRNGAKDROMK @ D E VGHRLFIHP H Q ¥ CHY ISEDRW p O D Q RP i
FHUWDLQV H[HPSOHV VRQW DPpODQLTXHV

JLIXUH R\H&H p O D QRRIAMD V W.PW O T XOMDREWR QDNPLOY KSDAXBR P P LVIVAWHULHXUH
DYHF KpPRUUDJLH DVVRFLpH B®W °GgPH HQYLURQQDQW

E &DUDFWpPULVWLTXHYVY PLFURVFRSLTXHV

/DP D M RE HRApW D VVWFDQWIW W & P 6 QR'E DUPHS/DREMU YRHO KL U RHWD D Q W
SUPpVHOMABQWF W pKILVWR DRER I GERHOE&H W X P ISXUP DILUKUH

/HF H U YHH@WL U Q@ B B @QIAOHU p | EAHWIL R PE®p R Y DV F X GINQLH D W L R
JOLRVH TXL VH PDQLIHVWHQW SDU XQ °GgPH YDVRJpQLTXH



JLIXUH OpODQRPWDVWDWLUDXEHQRV VLV OHEPHDW F B VAMHR@D W LHHE WEIW

O H[F H 6WIER® O FsHIQ B/K pALLPTOMBR GHNV S DS pIWL Y D V FHDO/DXEWHWEDAIFRF K H
DGMD PG W BBOHRH G p P D WEHSYS\OHKR/U WR V'V L V \KHIPUHRQV L VS/GH P HDMYY & @ I

QpR S OMB\VLIVWHK p @WRMLAE Rl LBRH P H Q W DW L EDEYCHEFH @ X F O pRWRHPWP L XHD@WW LY L W p
PLWRWLTXH HW GHV PpODQRSKDJHVWG@SHUVpVY W\SLTXHV GX PpODQRI

F 'LITPUHQFHY DQDWRPRWRSDWKRORJLTXHY HQWUH OHV |

OpODQRPH 0DOLQ

/HP p O D QHRVOME O X R X YFHROP/S IS\WpH O QpyS@ MAK p D ¥ R MAR S QUIRWR-H
DERQ GHNQW\R \ DKEHYXFO @R D @R XRHU )Y HX UEH , SHXWD OHPHQW
rWUH FRPSRVp GH FHOOXOHV IXVLIRUPHV LPLWDQW XQ VDL
SQWRPELQDHVIRWQT X HXH YV LED O L EBRORINGp L QW U\ Q V IHEGDHH
PDUTXNSPFLILEFRPAMD% OHODQWSURYVMHPEHIWHOHP HLOOHX UH
DSSURFKH SRXU OH GLDJQRVWLF G XQ PpODQRPH SULPDLUF

$GPQRFDUFLQRPH 3XOPRQDLUH

IH77) HVHNS U ICP@WIR\ DE HVH O OXIOW\R w ®IRLUPOHMH Y SLWKp O L X P
UHVSL GIDWRALRXP RHY 7) HVSRV IGW QW D M RGEHADL FLERRHVJILQH
SXOPRQDLUH
8QHSOXWDQGHHFLIHFREW HOFHR P E L @HWYU T X HXB © X SORW

D GpQRF D USX QRRGILLIPHMWEYWS RV LA LIQp IJDMAZIV SRVLWLIV
> @LJIJXUH

&DUFLQRPH 'X 6HLQ

&RP PO H\VG p QR F D UFX Q RR G® HADHM L PROFPHP\D IMRHRAW S R V LHML | V

&. QpJDWLIXUHFHSHQGM\AQWIDBRX¥A7) HWDDS W0 H@

/ H\D X WRLCHWT X S U R H GMAPIUQ®L R U PDLRPD G UDHD W D FWR PSS HHQQH QW
OD PDPPDJORELQH HW OH UpFHSWHXU GHV °VWURJqQHV FF



7RXVEHWDUTXHXRQAH SHQ G P SBW IBDWSAHNX Y PQRH r W UHH[ SULP pV
RFFDVLRQQHOOHPHQW GDQVOH® FDUFLQRPHV SXOPRQDLUH

&{ORQ HW $XWUHV &DUFLQRPHYV *DVWUR ,QWHVW|

/HD G pQRF D UGEQRPRI&W QpJDNWBLIV SRVLMIXWH HXSHUPHW
G KL VW Ll Q FX B HERHB/Q WVQ R F D UL QRPGHWOA-PD LRIPW LMRQ W
PDGLIIpUHHF& PV HVXWQI D FWGEHAWUD QVFQR S W@ PHQAEPQ V
O LQWORINWRILE VMO L DHW H8 U p X BRODAUHT X\W XYM Q VHEMGSH F L IG FXH
D G p QRF D UFRQL\Y R P V@PRQ W QIHR UMW B U H \DWKIFROG RIQUFHH M @ D DXV j

G HYG p Q R F D UFR QR B HRIXR)G[p QH\R P U F L PRKAEH QRIKD UHMQ V
FH U WIDG QYR F D UG HDR R M BHX Y HMOWR U W HS RI\DVEBR XK. '

FHSHQGOMMp WDVWRNMBQWBHD@ME1& JpQpUD CEHAXRWEXO H
GLDJQRVWLF SULPDL@H DLW pWp pWDEOL

JLIXUH&DUFLQRPH SXOPRQDLUH PpWDVWDWLTXH j SHWLWHY FHOOXOHV
D/ KLVWRSDWAISR DRE 5§ HE QW G\ H W E WOIOX OIS'8 D 8 H RFEEAVLHEAHYR \ D X [
K\SHUFKURPDWLTXHV XQ UDSSRUW QXFOpDLUH F\WRSODVPLTXH pOHYp
E 3UHVTXH WRXV OHV FDV VRQW IRUWHPHQW SRVLWLIV SRXU OH 7 7)
$GPQRFDUFLQRPH SXOPRQDLUH PpWDVWDWLTXH SHX GLIIpUHQFLp DYH|
& D UF L @PROFPHP D LPLpAV D V WD WRLUNMRIV L WEL.Y LW pH[SUH V&W/HRIB DPPDJORELQH
LPPXQRUp BFVRIGE¥WPIHPEUSR¥Y5 | HOYPSOLILEDWQH B j KDXW Y KBDX
K\EULGDWLRQ LQ VLWX SDU IOXRUHVFHQFH K @HQWURPQUH HQ YHU



,9 /D UDGLRPLTXH XQH QRXYHOOH YRLH GITDQDC

$XFR XGNWVH U Q DQUHBIHS/R P D GBH D Q GEHIWPHD JFHP/G L F DIORIYR & H
FURLVM PSRQH QDB @ R EFUR L \GV R ROV 8 YP H Q W RWR R QHWAL T X H
XQHBEXJPHQWBMHBES RQ QYW U X FADXQUPREN ¥\ R QLERWHR/IRIQ W
IDFL@HEPYHORS SHIB H R WH 8 VKW U D AVDLXBMPE GWFDUDFWpULVWLT
T X D Q W LTV B/R. X WL RIQY\H G MARIQHH@ R Q GH[ISO R LMJBDE DB B O\ V H
XOWpPULHXUH GH FHV GRQQpHY SRXU O DLGH j OD GpFLVLRG
/DUD G LR RIHSEHF R Q WW P $\O fi°K 0P DDEHWVL P LAWH P HHQW YD LQp
LQWHUSUpWHU GHV LPDJHV PpGLFDOHV LO VRXV H[SORLWH
"HVp W X G plWH @ QI \pW G MJ L HhQWU R QWDWH. J Q DUADXGLLHR FELHE X AH U V H V
WXPHXUV HW OHXU SKPpQRW\SH HW OH¥ S@RII@ @QRPLTXF
/JHWLPDJARQW L H GCGABRIHIIM VQ R W\ PLIRTKSHIVR O RIMIFERW\SLTXHV

S U R SDUXYWX P HIXXW VA U DUL HHIQWGVD M Q WEHHQAL IY W B [J IGHWR [ HIDW
OHXUV LQWHUDFWLRQV VSDWLDOHYV

&HVGRQQYRBE W H QW LAHFOREH. FDHEGHE D X \B B B'Q (G-RQ QGIVQ LT X HV
ELRORJLFQRINLTX¥XHA[S OR L O (DHRGRIXEMIRI\Q IRU RS KL XWR DX p V
OELDEMW RGqGHYVO DV VL IH BHVLRH \DIL@KE p Y H O BHBRIEG qO H V
VXVFHS® DPQRUBUHBLEXR@ JQ RKUSWLFEQ RGN B U p Y L& KRQ
UpSRQVH j OD ®LKEXWBISLH

& HVBW B WM. RXSH R\BRU D WW. T R I8 L WIDXHER Q MjONDBEBD. AWMHDJIFHOVG LF D O H V
FRPPH GHV LPDJHV GHVWLQpPHV XQLTXHPHQW j O LQWHUSU¢g

/DUD G LR PhWYBIL \E DR¥W X BE FR O R FIRIPPERH[H P G LGOR W
FODV VL GHDX\PLHQUW DSOHIL V W RHBRIUHRR RO p F X0 08 U @ X
HQFRUH HQ JXLGDQW OH SURQRVWLF HW>O® S®p@LFWLRQ G
(O GH XW/U BID g LOV PGP DNHVGLPHQS UR @ ECB@WRYRGHQVLWRP pW
G LPD SBDWhLWR QOO WHIETHE B R P R J USCRR LN VAR RV L ROBEIV
WRXWH DXWUH PRGDOLWpP GILPDJHULH

/HWV DUDFW pG HYRDLIHRIGWYW U B BVRID\X 8 H\Q W X8 HX Y HAQUAR G W V
WXPHXUV HQWLQUHV VRLW GHV VRXV YROXPHV Gpli@LV j O



JLIXUH2UJDQLJUDPPH GH SURFHVVXV GH OD UDGLRPLTXH HW GH O XWL
GpFLVLRQ

/D UDGLRPLTXH FRPPHQFH SDU O DFTXLVLWLRQ G LPDJHV PpGLFDOHYV
UpJLRQ G LQWpPUrwW 52, TXL FRQWLHQW VRLW OD WXPHXU HQWLqUH VF
O LQWpPULHXU GH OD WXPHXU /HV FDUDFWpPULVWLTXHV TXDQWLWDWLYF
G DXWUHV GRQQpHVY WHOOHV TXH OHV GRQQpPHV FOLQLTXHV RX JpQRPL
GpYHORSSHU GHV PRGQOHY GLDJQRVWLTXHV SUpGLFWLIV RX SURQRVW
5DGLRPLFV ,PDJHV DUH PRUH WKD@ SLFWXUHV WKH\ DUH GDWD

/HWHURR L THOW L G D O¥O/R P D LG B H F K HRUpRKLHTDXA Bl Q g UBHHQW
GRQQpHV FRPSOH[HV GH KDXWH GLPHQVLRQ pS@®UWLU G RE
/JHFRQFHRSPWL TXHD SSODFKE HP® QWD MWILEGLPH QSR RIIONVQE M U V
UDLVRQWPDWHULGLPHQW LXERWBB®WF L O HFRRF)WEHHRILD OGRQ V
YR[HOYXQMROX P p DY H QGWMPIDH H G L R O RDLR XWX®Y RO X P H
GTLQWRE PKQ W X P FHHUAR Q WE IQRHIQ W BHOBIWD FW p B HWWX U DXEK\H V
GpFULYBQ@WODR F-HE 1K p W p U RIXFRUDVB G L R FSIHTUKRHH B MQMDLL W
G 1D Q DOBWHRIEDWY R QQ W p J bl IR IXW DAL IGF R P S O pjP® R MR STXLIH

QD Q DI\ VB K D Q VB IHOM RILW NP R U 88 XV p S p W DEEHND DRI Q V

G L P D SHIWLEHYWp p Y D O D Q¥ RIGSHNAU L WSdUURHR VLXK BYWHL OO D Q F
GHV YDULDWLRQV WHPSRUHOOHYV GHV FDUDFWpPULVWLTXHYV
30XV LHXX&B&p MR Q VOWPX S p U IGRO DWW G L R PSOWBIS §RUMH X O H

L QW H U SYLpWWKIBNRXBREQ HT\ W 6 GHK X V@ Q G LTTIXX®ID Q WDE ¥ D Q BX U
VHLQ Y DOVHDIF W LWILVD QW F U L SVELLR'GI@ R BN W HRKHWS UHVVLRQV
GHPL$5YVROQWVR FIOLR Y PBVO IV H [ VBXIUMAX P M X&H\WP D JBNQDPLTXHV
GHpVRQPDFHp W L5X B'Y HFR M H BWELIRRICXHEW QW B D @W R r P H

*URV VIO J Q DTOX B QU W p U RQ QDL WHYOFERLWY IS GIE MNQRADH @ X UW p V
OHWDJHY DFTXIGHINW LIVQWE LXFW ¥ BHSR X PRROWYV R FILPH V



FDUDFWpBROWEX & B KW HXRW D PO HDFWGELHY IUW © V FAUHD SV LR Q
SRO\PpUDVH HW OD YRLH G DXWRGpIJWWGDWLRQ G XQH XELT

/1D QD ®RAHS KR O B HMMXAHHK QWP D J HRIQ FIR O RUHBRAKMIQ DLV FHD X
GYIDUJXHNQWMEDWIXY FDUDFW pULLWDRELERDP HX QWH U BHIV

G L VW U ICEY WRH@DRK/AWpW R RIPFRU GHR UPKMS L F XQRI@S L F XR X H
GIDQDGNH PLWHYXOUPRKHMVDSSURFXBQW L&D YW HHWH
PRQRGLPHQVPRY SSHSIOIIHAD G GD P GWDUDHX P 1S R MDA U L \§/ @&J, B 7
RXELGLPHQVER@WRORNKUY D PPW IQOSR/OE X LOMY U D L W RYREDR YW
OH GLDJQRVWLF LQLWLDO

9 2EMHFWLIV GH OYfpWXGH

1 R XD/Y RYQW X & HP\H * W D ¥ MV [ VAV BRUDIVWD' 18 WX P HBXULL\P L W UGAHWH “ U H Q W H \
V XO HS/O DS}V LR S D W KKRLORWIR S B WH\R R R Bil* F R B DNVUBIH BV SHF W
PRUSKRORJLTXH HW IRQFWLRQQHO HVW WUH’'V VLPLODLUH
/HGLDJQRMWU U WXBRID L T X HPXQBWR SH/® fiD Q BOVWR RV L T X H
ELRPROH“FXODLUH GH OD SLH'FH WXPRUDOH

/DUD G LR PHLQVORXEB R P DG @H1 F K HIUHF FHHEQHN G H § R @ HFUFDQ WWXIQW X H U
RXVGNO DO DIQEYQ@VP UD FW H'W BV DI W LURH)® MW R FVHSRIQ\P LW LY H V
GH FHV OpVLRQV VHFRQGDLUHV FpUPEUDOHYV

/TREMISFHAMHN UDP DL QM HE pY HO REBRG@OHFODV VLIYEDHQ W Q
GLVW LOM X® HR U LSWU QOIS B W D AW D Y I USSDAJBME B Q QFpBIMQ L T X H V
kJHWH [ 6 H&/R Q QpS-DW IOIRFID\D G WIDW VR QI GEH U Y B D@WXIE H V
FDUDFWpUDGWRPISBRMMRDQBO7 HQPFKRHUDGLEBOIWSRVW

JD G R O I3@®LEUPD L ¥ BFHR K RAHN HP p W D V RKDH/]HS/D W LIS VGHHOW D Q W
SOXV IUpTXHQWV W\SHV GH PpWDVWDVHV FpUpEUDOHV D pW



0$7(5,(/ (7 0(7+2'(6
, 'LIlTpPUHQWHYV pWDSHV GIfXQH DQDO\VH UDGLI

/H SURFHVVXV FRQYHQWLRQQHO GYDQDO\WH UDGLRPLTXH H
$FTXLVLWLRQ GHV LPDJHV
6HIJPHQWDWLRQ GHV YROXPHV GILQWpUrw
3Up WUDLWHPHQW GHV LPDJHV HW GHV PDVTXHV
(IWUDFWLRQ GHV LQGH[ UDGLRPLTXHV GH IRUPH GYTLQ\
$QDO\WVH VWDWLVWLTXH ODFKLQH /HDUQLQJ

,, SFTXLVLWLRQ GHV LPDJHYV
3RSXODWLRAQ

/HVG R Q Q,5189\G HD B R K RFUR\PES QRYQAHR O O HF9MPUHR/V S HE W @GYHHXH H Q W
FHQWUEMOQWRWS L VEHOOIHBIY B H+8 GHDUHW X HQWRWSLWDOLHU
8QLYHUVLWDLUH GT$PLHQV

/ DE D \GHE R Q GRS R G WSIDLVWMSHRQAUHW TOXHDYB V X L VR QAMR IQB/NM

j

/ H\8 D W LGHHOYWD\E H @ WHDQ@\RHLWGE Q Pip W D VAW D v HUQ W HIDD®KB L D P g W U H
VXS pUROBXMOFP DY DWWD L VRPEPFHQUWFNRLR Q $ P@HD Q KO VWHR ORJL T X+
DSUVR REKLUXGUIHHYSDRY MREGWQ QEMOPRYREYWMFQ QFHU
PDPPDLUH VRLW GTXQ PpODQRPH RX VRLW GYXQ FDQFHU F
1 R XI/Y RKD[W¥ O }¥6\H WQ pMVH\B QIY P g WFWPHO HOW V IHR YW D [y BB®NMWM. H Q W V
D\D GWIYQ W p F [EGHHQW YA pLGHEHMW @GR D G LR WHKWUBSPRAXQRWKpUDS
DLQVL TXH OHV VpTXHQFHV ,50 SUpVHQWDQW GHV DUWPpPIDF
/D ILIJXUH PRQWUH OH ARZ FKDUW SRXU O LQFOXVLRQ GH
3DU DLOOHXUV OH W\SH GH QpRSODVLH SULPDLUH O kJH H
1RXV DYRQV LQFOXV SDWLHQWYVY GRQW PpPWDVWDVHYV



JLIXUH &ULWQUHV GILQFOXVLRQ HW GJH[FOXVLRQ GHV S
$'. DGHQRFD WBRIEQ EPIY BISUGHUAVRIXGHRMDUFLQRABGS'. 68&8&&
FDUFLQRW®pFLILTXHD BELQ®A®BDIIpBHYBUFRRW V HGBIPH @D OY\HFED X W U H
FRQVWUXFWHXU TXH *HQHUDO (OHFWULF



'RQQpPHV ,50

3RXU IDLUH XQH DQDO\VH UDGLRPLTXH LO IDXW SDUWLU G
/IDVPTXHQFHSRVWG R O IDQ MRR R L&D B\R V) WHKRITHIO OHS U p@ B Q W H
VPTXHQFH OD SOXV IUpTXHPPHQW XWLOLVpH SRXU OD GpWHt
/HFDUDFW pUDGW R PH W B HVHD/I, 15 V R QR W HEgHSHVQ GEHOW H V
SDUDPGWDFVXLFKIVRR QQ p W ARG Vp FWR PGN p S p WW\N IGRHYH
YR[HOIN\R XIVY RQR/Y B O H F\8 HR/Q WM WF\P D J H EUVU R Y HIQ®DI@ W
FRQVWUXFWHXU *HQHUDO (OHFWULF OLOZDXNHH :, 7H
7RXOHV[DPHRRP S UH QDT WHR B HG L P H QVR 8 G @BIHP FK&H

JUDG L6B®3D S ULg/M H € W R R @V UIDG/RVEHEEWp T X H R GXMAZDF T X DWW HH\E
XQVHPGW pSPpWEZWNLRQ PVXQVHPG\PFKRR PVHWQVHPSYV

G LQYHUNVLR@ V7R XV/H\D W LRHIDW QG R \GHS U R GXERQ WG B VW H

P/ GH JDGROLQLXP 'RWDUHP *XHUEHW )UDQFH
&HWWHXHGQFISRVW JD GIPp QUpOR CEER/ LR M\D W IHIP WORB p T X H Q F H

X W L GSIRWQUE H J P H Q 8 BArpLVRR )QR/R UHDRGRHP\PGIR Q G Q@HD fFE QD O\ V H
UDGLRPLTXH

/DUDGLR PMWDX@ESR P D GEUHH F K HW RKEHMY D J HUR S p P HEDNRH V
SLSHERGW W D) RQ\P ISKIHAS RUDY RV PD&20 YHWXVORJILEHHO
VHIPHQWDWLRQ

,, OHIPHQWDWLRQ GX YROXPH GTLQWpUrwW

/DVHJIP HQ W BWRICRX® HIVQ W YUDBM DISHGPYS R U B/ DLOM KYIE PP L W H U
OM R O XCH@W T K MIDE S O LO KD @ DVO\G/LHR PELLTOWR ® MR [ HFRQ W H Q X V
GDQWRO ¥WAH P HQWRQWORR PW B L VOIMUGMR B p VS RS U R F HBWY X V
UDGLRPXTRIBW TKpW p UR XPRERBMIKP HPXOUO/L RIAWVQ p U D GBHPVH Q W
FRQWRWU VI XGRGRDVH J P H Q VAN WL IR QF MOHXS/R VK Q AT X H V VBIHR Q
UHSURGXFWLELOLWpP LQWHU RSpUDWHXUYV

,OH [ L VGVHR p W K RGSHY ¥ J P H Q WIRWVLERIHKPAHROPAD WHL B p VX W R RBEW LV p H'
PDQXHO @Y @ H\P@W K FDXNWR P DDWLHFIR H W HFEDVQRHRORDHY K R G H V
VHPL DXWRPDWLTXHV VRQW OH SOXV VRXYHQW XWLOLVpHV



1IRXMYRRQWLROQRpWKB&H JPHQWBRILL BREW FEFFRRIPE L DBI®WL O O D JH
GILQWHQVLWp HW OD FRUUHFWLRQ PDQXHOOH VXU OD YHU
/HVHXL GJIDQMBIDSRWEG p | L Q S\WORQW L GLIKERS B LY HG M |
JUIMVODPHJP H Q & DWAIRIQE MR M\R [ FRRP SEGD @MW BIIHD Y D QW D J H
G IF H W AWM K R'GADD F L G 1. X\ L O/ DD WE W 8 WM IF K ® VWK HHIDpG M V V L W H
XQELIIpUBKWEBQPORUWR @D ViREGIPHEWML\DWRLVLBDQW
ORJLENHOP H Q WD BILERIQ W RG p IHEHNO p P QWWE Q QWL P B HH
PrPH QW HQX{AMRO XPH. Q W PURMD L VOISD UGB pVERBIPHQWHU
'D Q@ R W DGIHPp W D VP I\ I \DINWH & K QG ¥ X1 B G0 D Q M/SHOXIMIMQIWA
DUW p | SEW PHIN P H Q \G D MO RRDYW X ORDXG X S XI[H QDR W D R V W H
PrPHVLWXH D pV I RQMJPHGEWHY XSS RKQHRUUHFDQ R @ B
VHIPHQWDWLRQ

7RXWH OD SDURL GH OD OpVLRQ HW OD QpFURVH FHQWUDO!
/ °GqP3ULW XPRARD O B WHWW U X VG XDHRRPWEITROWAL QX XU D X [
RX OHV YDLVVHDX[ RQW pWp H[FOXV GH OD VHIJPHQWDWLRQ

)LQWHUIDFH GX ORJLFLHO ODQJR DYHF OHTXHO OD VHJPH
8QIBUHPBQUHMVAY I LEDUMFHUFREBBEVKOUpTXHQFH QMHSXWOBK LVWRJIUDPPH
G 1L QW HZWRQWPIAM X P W/ D Q@ IV WG BUQH \GWFHH U Y HIDR)S p U DLVQLERBR ViLWPAUHL I L H U
PDQXHO @ MR \V HREY FQ LW@ R P SHMHH X O HPBI RMADRI@@W/D X Y HJO B 55,H U
ILQDOH



, 9 3Up WUDLWHPHQW GHYV LPDJHYV

/HE XGWS Up W U DE& MAR B BHOWBNG L P L QXPHDW L DIEQ W HW pD F A MWL WHVR Q V
G XE U XD\ p VB S HW UGHIMDIGRHD G L R PG AUV 8 QIVQ WQEDWW LFXOLH L
OYKDUPR GHMPW LRMU FGMK R P R J pjQ@ DR HYWDV D LGOHYHR [ HIOW H V

GLIIpUHQFHV GILQWHQVLWpPV REVHUYDEOHY HQWUH GLIIpUI

&RUUHFWLRQ GH OTLQKRPRIpQpLWp GX FKDPS PDJQp!

7 R X VOHHP D JRI@GV D E RWHR U U LRIpBIYW H | B BWEEHMEDW N TXHQF H
SUpVGIMEWOR Q QFH D S S ®OML DN O GL 3 X U H& HE U X1/ pS.OD R Q
KRPRJpGprKDPD JQ p WMITXMIRX WHLJ B QWD LPBWRGLILH
OHV YDOHXUV GHV LQWHQVLWpPV GHV YR[HOV GH O LPDJH
& HIW W 16 i) AR IGE@WEH U | R U RECHVPH R U LOAK B B VB HLPRHDI\WNG @ H V

D O JR U IGMWK-PIHP\H Q WE WQ R QV L FOWIRKAVRRU E WY RB K\ S R @&/ KK
LQYDULDQFH VSDWLBO® GH O LPDJH WUDLWQpH

JLIXDKHFKH LPDJH DYKSRUBRLWWH I LHPOGHMRUULJpH

'D QN U DF B W®RHU HpWHPR B F WX DHEGEHO DO IR ULW K@BHUPHW
OPRUUHGKMYQRRQ X Q L EROUPURTHX IBGISGIW H © U b WHERDVQM . PHQ) H
&HWWW KRSSSREPHR G ¢STDHJ D P p WIUR-SHOMHD p F H \B\DISWFHO DV VLILFDW L |
GHWLV\&HW OJR U LHWWRWPIS OpP IBQWWIELEOLRWKGT G YDQFHG
1IRUPDOLRR@R@ XULH S U pXGELVE B L R $WRSX GIERLRIDH) HPY IGH. A-D/D H
TXL SHUPHW HQWUH DXWUHV OH UHFDODJH GJLPDJHV RX EL



6NXOO VWULSSLQJ

(QV X LDNHRH H W WQBHD DG HR/p W K RGSTHAD U P R QG IVNDQVAL iR QDVIE W pW H
FUKQLBpQWIMS S UG PIMMD JSHRAQUID U G M B W L ¥ X p EQDADL OQ WVRXQML O
+' % (7GORJILBLHOS5, %6WRIWZDEUWDU\@ HRWX \WVER X \GJB[WUDFWLR!
GX FHUYHDX V DSSX\DQW VXU GHV UpVHDX[ GH QHXURQHV F

= 6FRUH

(QILQDPWD QG D GEHIW VW GRFEW F % 6,1 0 Dp Wp D O/LDPmHV K 8 GEX

= 6 FR DpWHW L @ [F\HBIW | F-BWR XFLH GOD L Q WHRQWAIQYQPH L Q W@ MPLDHVXTIX H
FPUPELEDDPWAD OFSOPRXVWBRDWHHOEWWR[HO /DUpVXOGNDQWH
FKD TYRDOL QD O hMVEPQW.S/Pp®I p F D UGHIVID\W H G DIQWRDIVV T Xkt o
PTXDWLRQ

eTXDWDRQPXOH GX = 6FRUH

5p pFKDQWLOORQQDJH VSDWLDO

3 U p D O D EjOOHIFHH O/\WEOHAYD IGRAD G L R P DHXRIVIRIQWMpp pFKDQWLOORQ
GDQVHVSBREWBEOWR[HEOWPP[ PP[ PP> @>3RAHDLUBH

L QW H U S RIDWSAOLIGXH) P HR U GIJ WX W L OLHAMYIS O L\DRHAEBWM MR Q FW LR Q V
SRO\QR P DERHIF HDRXY KW WOSRPYBP RGLILFEOMYRAKDQWLOORQ!
VSDWLDO

9 (( WUDFWLRQ GHV LQGH[ UDGLRPLTXHV

/JHLQGUIDGLRPLIXE WG LU HQW Q VRIWW D,WEFR P YU H Q ELMIBME H
IRUPH GTLQWHQVLWpP HW GH WH[WXUH
/HORJLOLBOUWDGLRPHBVLR@pWHW LOR ¥ W UPHROHUD FWpULVWL T
> @
'DQNHORJLBHMNOUDFWpUDGWR PXFRMWYUBRYHW PP RERIWQLWLRQV
FRQVHQVXHOOHYV GH O LQLWLDWLYH GH QRUPD@LVDWLRQ G



/9,%6HVMVQIRFROODERQDWMURQOYGRYDQEY QAW KDUPR @H DWLRC
O H[W UDEMRFROQU X R D VYU DG HRPRAEX/U Q LORFDHQF GP W QWM L R Q
PPWKRGHY GH FDOFXO HQWUH DXWUHV

,QGH[ GH IRUPH

/HVLQ GERR UG FU LM QWLDY B QHWN D Q W IOVD P RVR Bl XYLRHO X P H
GILQWQEHW P H QR QMB B QWXGLXWI IVRHYPR O X P BG L Y H U BHDQF H
UDSSRUW j XQH VSKqUH RX j XQH HOOLSVRWGH VD FRQFDYI
'DQV QRWUHFPWREWpULVWLTRURREDW pWY MXWUDRLWHY WDEC

7DEOHD)XQGH[ GH )RUPHYV

,QGH[ GILOQWHQVLWp RX LQGH[ DIJQRVWLTXHV GH HU

/H\ Q GG L Q WNHRQG/WWWLED Y K L V W RGIHINEDRAPHH@ DK WAPW R J G P P@ W

QR P EQHA R [ HSORW V pXCOKRQW H@R Q @PEHWD QAH O RB SGHIVQWHUD FW LR G
VSDWLDOHY HQWUH OHV YR[HOV
IDPR\HQQ® pG L DML QLPXORPD[LPX® HQWO KSUHRW DMVRpW U L H
DV\Pp\RML HD S O D W DNXUHNRRIIK L V W RAIR@WP\WEWOQOHEBWL QWHQV LW
ILIXUH

& THYRWX U BXRILp ULDHQMVDD J N B B Y@/MX.[Y HEH U ER UU H V SREXGBIQ W
KLVWRJUDPPH SHXYHQW HQWUDLQHU@HV YDOHXUV GJLQGHFH
'DQV QRWUHFPWREW pUSVWRTHKUROEpMWp HIWUDLWHY WDEO



'"HVFULSWDRIH GIXQ KLVWRJIJUDPPH GJLQWHQVLWp
JHV. Q GG H &R U GUH O V@ H QXVHIPIHIQWW U IGEHRAY\Y R Q/\DLOWH R B SGMHD pSDUWLWLR Q
V'S D WA HXRH HZRX@L | | p UHRM. BR VYV pG BIP\W) R P EGJHSI L [ HIORLHUBO D @BV \G H V
SRV LVELRIQ Y D WA REVIEHRHY H WHOHD HEHIMY GG U LY WOV K LV W RURI@ R B I
pJDOH®



7TDEOHDXQGH[ GH HU RUGUH

,QGH[ GH WH[WXUH RX LQGH[ DJQRVWLTXHV GH gPH

/JHVLQGBHW H[W)XRUEWW ULEpRDW UGHBNYHBX[ULVXIGpFULGHQ W
DUUDQJNB B QV®/BEWR [ HEOD/QW R O XPTH. Q W@ B OW V& MRHIQLW HG M |

JULV HW SHUPHWWHQW DLQVL GH GpFULUH OfKpWpURJpQpl
'DQQRWWXGH DUDFW p G BV WLWRKGMIVH[ W U ISIHM B YL RIXW RUD O H V
VHIPHQWpPHV jFODMHHED&W FWpULVWLTXHY GH WH[WXUH

D /D PDWULFH GH FR RFFXUUHQFH

*/&0 *UD\ /HYHO &R RFFXUUHQFH ODWUL]
FDUDFWpPULVWLTXHV H[WUDLWHYV

'pFUQBW REDG 1 R E WHE R SOHD O KXW HOKY L X QBILVWDQFH

GRQOpI®Q G L U H PWRLGYIAH V \BRDEBHQYQ HKFENR{ B & WH V
YRLVLQV HW VRQW GRQF FDOFXOpHV ILJXUH

8QH PDWULFH GH FR RFFXUUHQFH HVW FDOFXOpH SRXU

6 XBKD TPCHV ULEE G\HR € W UK IVIXOHU D FW d UQ B W HUXH SR Q G

OD PR\HQQH GHV LQGH[ pYDOXpH j SDUWLU GH FKDFXQFt



JLIXUH6FKpPD GHYV GLUHFWLRQV QpFHVVDLUHYV SRXU FRQQHFWH

JLIXUWODWULFH GH &R RFFXUUHQFH GHVY QLYHDX[ GH JULV *

E /D PDWULFH GHV ORQJXHXUV GH VpULHV KRPRJgQHV
*/5/0 *UH\ /JHYHO 5XQ /HQJWK ODWUL]
FDUDFWpPULVWLTXHV H[WUDLWHYV
0 H V XQEHR P EBPHR [ HFGR\Q V p BRW V PGEX@ W D O G KIUQ W Bl Q VL G\
GDQV XQH GLUHFWLRQ GRQQpH SR®U FKDTXH YDOHXU C

F /D PDWULFH GHV WDLOOHY GH JRQHV KRPRJQQHYV
*/6=0 *UH\ /HYHO 6L]H =RQH ODWUL]
FDUDFWpPULVWLTXHV H[WUDLWHV
0 H V XQRHR P EAMHR [ HYGRL VALAP HL Q W H R EWD TYOHO B KILQWH QV LW
> @

G /D PDWULFH GH GLIIpUHQFH GHV QLYHDX[ GH JULV HQW
1*'/0 1HLJKERUKRRG *UH\ /HYHO '"LITHUHQFH ODWUL]
FDUDFWpPULVWLTXHVY H[WUDLWHYV
OHVXUH OD GLIIpUHQFH GHV LQWHQ&@LWpY HQWUH GHYV °



H /D PDWULFH GH GpSHQGDQFH GHV QLYHDX[ GH JULV

*/'0 *UD\ /HYHO 'HSHQGHQFH ODWUL]
FDUDFWpPULVWLTXHV H[WUDLWHVY WDEOHDX
4XDQWLILH OHV GpSHQGDQFHV GHV QLYHDX[ GH JULV G
8Q1BpSHQGHKIUFMHEEY ER U U H D SRRPEIMR [ HFRQ Q H K\@ piV
GLVWDQFH GRQQpH TXL VRQW GpSHQGDQWYV GX YR[HO F



7DEOHDBYGH[ GH WH[WXUH



/D ILIXUH UpVXPH OHVY PDWULFHYVY GH WH[WXUH XVXHC

ODWULPFPHYX®H WH[WXUH XVXHOO®Y HW LQGH[ GH



9, , QIRUPDWLRQ VSDWLDOH

$ILG REWH QQ UR LWPDWWLIRID R F D O GADDAX_ARRIKRIXOAHEA/D JRHQOWV p
UHFDOXY®\D\EENDY ORQWUHYORORIVWDLEAVXWHOOEDEDWLRWKqTXF
$17V3RXAHDLWGHW UDQ VIR P ID\@KRFOWX DRI UMD L E HRIDWWY p
FRQVLGpUpHYV

/T DWLD VH S UpXGBMUHGRE 8 U YRPRWHSUR S BWDEH, & % QWHUQDWLRQ

&RQVR RWLLXDS S L QIQNIS URNMBMR\HQGEIH ,50SR QG plUPBHW p
FRQVLSp@>H @

/IHFRRUGRQQ KFHWOQ®/RBVE IO W XPBROWp | p U KGN DB D, R Q W
pWp LQFOXVHYVY HQ WDQW TXH FDUDFWpPpULVWLTXHY GDQV OF

9,, $QDO\VWVH VWDWLVWLTXH

*PQpUDOLWPV

8QHRITK X®XV H QG HMEMDH W p UR S RUL VIHMPBHHOWE VB/R V VG EO H
JpQpPX@R G PDHV K p P IF'WE T XSIQIIO D WWKHFGKFHO D V V L | R ROQMDR® X U
FRQW LVDRAKHY p JUH VA RBHEH YU D Q GRKHWEW UL Q BXSBFKLQH
OHDUQLQJ
/HDOJRUIGNBBSVHOWEKF®HH D PPW RBRVGIp Q p U BWIRREQ O H V
HQDGLRRIRQWWEGHWFLVSEBgHP SOMM QARPHUBpJUHVVLRQ
OLQpPRXWRIILV\WHWVRFAKLQWNFWE KNS SFBOWSRXXSSRHBWWRU
ODFKLQHV HW OD PpWKRGH GHYHDSBXW RUHRBKERURLVLQV
/H\BDUDPGWHRM® JR U IWRKPBAWL FSIRXIW'S R Q 15 QWM k F&KRIQ G DHY @
VRXV HQVEHHPERRIQ pHYVHPEPHRQQBHYSSUHQ WHYRDWKRGH V
G 1D S SUHQWINYDIHWGHHVQ R WO R PSHIP\KLQHD U LiDIDOUBNERQ Q p H V
DQQRWYHBYARKREVWISSUHQQYRIAMX GO RJILERDE S UHQGUH
GLIIpU HIHXRXY\ S BYAN X P HKLW/p E BPD VDV W D V8 DTBHMMNE RK R U W H
FRQ V WELHWX plip U P QWIHWMPIY I B BFOIPE X 0 P R GORLGIPBB PD L UH
GH PpODQRPH HW GH FDQFHU FRORUHFWDO



(QVXIDWIHR pYDOXI@BBRGOH RXIBSWHE H/ XU DS S U HQMARE YDAV

DSSOLXM®MXWERNYV HQ & HAREDFMQV S DPMXW L DH § EIDEIVR F HOH/ X V
JpQPUDWLRQ GX PRGqOH HQVHPEOH GH GRQQpPHV GH YDOL«

,GpDOHBG IRAWJLOFH Q WR.PIP®IIS O W U | R UP\DDQA\D O HOPSHS@W. TOQD
WURLW.QFHPEKGER Q Q pHHYV H PEHBHR Q Q GHIW H\BVR Q QWHRW DO HP HQ W

LQGp S H QM QHXER A'S U FGQH/R O/Q M 7 D DFUIXHDXISG ¢ | I pUH QW H V
LQVW LN \UGREELV | p U B QNS L | | p ISHURMARF REG A X 1DV LGY hRQO X H U
VRQ FDUDFWQqUH JpQpUDOLVDEOH

&RQYHQWLR QGI@YQ O R BHIYR/Q QHHWYSHRQAM D S S U H Q W LSYRHOOUD H
YDOLGDWLRQ HW SRXU OH WHVW TXDQG XQ MHX GH GRQ

'DQQ HADR +O B R P EGJHE D W LH\OB\L\BHOR+L Q@ HS/DWR V V GEMDIMH KWy K H U
GLYLVDRYR QGI®TEQE GEHVRIY QHH'QFR KRB SUHQWLVWDNH YDO
X Q AR K R&AW HD/YAD@IY Q p U BBWRLAR@E] G HR/p W K R/GAHDAV LW W @ TOERDY
YDOLGPWRLS/@KY HQUMS S O L BRPHN W LPBIHU | R U DK & q\DIHQ V
GLVSRVKEQVHPEKEHR QQEHWHVWG pSHQE\H@W HP BEEGIRQQpH YV
GLVSR IREDDMBALY LWPIVR XV HQ\VGHBGEDEMQ/ RXV HQWMWE OH
FRQVABPPGRQQRPINDOLGWWQRM/HY HQVHPEIBRY QpHWWD QW V
VREW L GRWPPEHR Q QpHYS S U H Q@NLX DV BHR F HHAMN 8 NVWROLVK D T X H
VRXV HQ MWW R QWRLFVRPPEBRQQ@HAD OL GDHNH R L P IBWN X U V
SHU IR U RDRAEG @EIFK D TNC MW p UDKMYBDMRW P R\H QR BW R GXQH H

V HXOHNV L PORYBE R Q| R U B DPQRFGHPO H R XIVY RQp/D G HW@W D UFIKGIV
QRWUH pWXGH ILJXUH



JLIXUH ,OOXVWUDWLRQ GH OD PH WKRGRORJLH GH OD YDO

$QDO\VH VWDWLVWLTXH

4XDWUH FODVVHY GH PpWDVWDVHV FpUpPEUDOHYV RQW pWp F
8 QW R®/HD O OpV IRRPM. K FOXNWSH F WSLRNEIWR pi@MQ @ FBIQ F H U
SULPDLUH GX SRXPRQ GX VHLQ HW GX FRORUHFWDO
G HOWp V LRRIPMKAN L O R JOH W Q W U BI@HDFOH. GERVR. R DR W K R G H
GH YDOLGDWLRQ FURLVpH FRPPH GpWDLOOp SUpDODEOHPH:
G XQ R P BJRIB/ID PV LSFOBUD DR GWPL V B W { VB[R K & Q V VOLMAHZMUH V W
LOQGPSHQGDQW TXL QH VHUD SDV pWXGLp LFL

/DU p S D UpW\LIWAMR INHLOERDD W.1IRO LGNDRUBHF H G W/ DW B VEWWDH/IEQM
PpODQBBRXPRGKDQFROR HOROMID | | p WHH@RAD D O L GFDMRILR @ H
GHV OpVLRQV HW OH MHX GH WHVW LQGpPSHQGDQW

(QVXLWH GHX[ VWUDWpPJLHYVY GH FODVVLILFDWLRQ RQW pWp

$ 20W2QHRSSRVGWUMRBHD pR S SV PH/DWD IS $ K QBIX WIU H
VHLQ YHUVXV SRXPRQ

I 2QW2WKHRBSBSRVGWAM §HO p R S GV IPHSDWOIS § RURXONHAW
DXWUHV L H VHLQ YHUVXV WRXWHYV OHV DXWUHV pWLEF



W\SHV GH PRGgOHV RQW pWQ H VY QPORGHPOHHQYWL G WYH OB SISO W
8QH FRPELQDLVRQ GH WRXWHYV OHV FDUDFWpULVWLTXH

BQLTXHPHQW OHV FRRUGRQQpHYVY VSDWLDOHYVY GH OD OR
8QLTXHPHQW OHV FDUDFWpPpULVWLTXHY FOLQLTXHV kJH
BQLTXHPHQW OHV FDUDFWpPULVWLTXHYVY UDGLRPLTXHV

5p pFKDQWLOORQQDJH GHV SRSXODWLRQV

1RXDYLFQM i XIQSURE CZHE B D \VO/HAD T X L OQE XDYHNS@W[HP SO H
SUHVTRE\O R OB pV pRAACH FR'Q G D@D Q R FoHp V L RQEH
OpVLRQV FRORUHFWDOHV OpVLRQV

&HEpVp T XG & DBWH HP HRHAWHAW G B HIQ MEXEIVDS S U HEDW D00 RH L WK P |
GWODVVLHWB @R RO Y D OXM MBIHRIQR U POREIFIHEN D O JR LW K P H
PRLGYH[HPGI®BYDRVGR UL MHMER EE DV XRH V8 WS X OBMORWGL WD LUH
H®/U R GXBAWp G L B\ WRH@W IPHRQ Q H E M TPXMHBEMDD E \GHEYPWH T X LIOV. E U H
SHUIR UPDHFHIQ D D L O OIIDXYY HRHBRQ QHYTDOJRBOWKYPHI L H
OYHQVHPEOH GHV OpVLRQV FRPPH IDLVDQW SDUWLH GH OD

3RXU SDOOLHU j FH GpVpTXLOLEUH QRXV DYRQV XWLOLVpP

6RXV pFKDQWLOORQQDJH DOpDWRLUH

6RXV pFK D QOB XD GARCOQMMAMR U VDX SUSHMDPRO WS BEF KDQWLOORQ
LFL GHV OpVLRQV

6 XU pFKDOWLOORQQDJH DOpDWRLUH
6 XU pFKDQWLOORQQ@DJH GH OD RX GHV FODVVHV PLQRULWD

6027( THFKQLTXH GH VXU pFKDQWLOORQQDJH VI\QWKpW |

6027 (HVMQWHFK@UHVXH pFKDQWIKXER R QQ\DWHV K BSMLR XMYH D X |
p F K D Q WALDOQDERO@W IVBHR U IFW B Y WHY @ B W HD @/1% B R FLADL\Q LVTSXTHW L D X [



HW BBXG LR PWYWDNWL V WEBLUTREHIFERIYANR XO HRO D VAVLHO\R U L RVEDLKUHH V
FRUUHVSRQGDQW SDV j GH YUDLHV OpVLRQV

SULQFLSDOHV PHVXUHY GH SHUIRUPDQFH

30XVLHXUV RXWLOV VRQW | QRWUH GLVSRVLWLRQ SRXU pYI
1 R XIVO ORI U H PW H BLSIVG p CLHMHW B 18V H F LIV i R OF X EIRFQ W
QROWKUEE@VBREYS O LIFHWX K IOWHW F RWB T DLRBR X BRKB URF

$8& SRXU $UHD 8QGHU WKH 5HFHLYHU 2SHUDWLQJ &KDUDFW

/D SUHFLFRROWEBUR SR BWLVRA Y W L QBHIQRINYW HR FOHFWLRQQp )\
UHSUpVHQWDQW GRQF OD YDOHXU SUpGLFWLYH SRVLWLYH
/ HU H FIDFOFOSOMBHU R S RE W WBHPU/W IV 1B @ AWSLORUTRGRGWL W HSAHWU W L Q H Q W \
VPOHFWLRQQDEOHYV UHSUpVHQWDQW GRQF OD VHQVLELOLV

eTXDWLRQUPXOH GH OD SUHFLVLRQ

eTXDWDRQPXOH GX UHFDOO

/9D F F X UGDpRA L O®IHD S SFRQMBUEHR P EGJHB U p Y L ¥ RRIQ WHRGNGHR/P EW R'W D O
G pFKDQWLOORQV G HQWUpH pTXDWLRQ

eTXDWDHRQPXOH GH O DFFXUDF\

DYHF 73 7UXH 3RVLWLYH 9UDL 3RVLWLI 71 7UXH 1HJDWLYH 9UDL
)1 )DOVH 1HJDWLYH )DX[ 1pJDWLI

/HVFRU H VQPHV XIDHR E®H B U p F L& LXRR G GTOHE R P E SO F LWWR Q
UDSSHOXDW LR DGYWRPMW UETMIEE D DXFR QILJIX EPWR RN LE UpH
FRPPH FITHVW OH FDV GDQV QRWUH pWXGH



S8QERQFRUMLIQTXIEH ROHAHD X3 RV LHWMBIH®& HD XQ pJ D WQV ¥ R)U H
HVWRQV LIFGRAPAD U MRVWHWM O ORXBHARG HOMDP FKWRWBWVTX LO
HVW GH

eTYXYRWEBRQH GX VFRUH )

SQWRXWBREHWQIUDSKHDGHPHQVXRESUpO WQ® M USBIRA LWLIV
VHQVLEQBOQWBMXR QEHD X$RVLWLWS pFLIBRMGM | p WHHXE & V
FODVVLIGFPW GRIMD O/W\PF RURF $ P& V XA\ RO R X UGEHAH
JUDSKLOXHD BV QH PHOOUSIHEHRUPDQFH G XQ FOMWW Ljl IGRLIW
G XQV W G RBS R RUE M HGRRDLW p J B BIMY piRIHHEBAHK U R X S HWY WAL XDFDV V
EDGHXRIB O XV GHRD VD F W pG B XKW ESHRHPO p P H EWARWRIF $ 81&/ W
ELDLVp GDQV OH FDV GH FODVVHV GpVpTXLOLEUpPHV GYRs C
8 QVF RWARIF $8&& VXJJOUBIE VGI®IF\HF U L P ISHWR. R DI B MBROLRIUHW
TXTIXAF $8& | HWRQVIFRPPPFFHSWHEOHFRPPAHFHGOMQW
VXSpULHXU j FRPPH BW[FHSWLRQQHO

ORGgOHV WHVWpV

/TREMBRWIEIK LB B UG\GY DS S UHPRSE HYDUHH “GHERQ QGHIVIRW W L H V
LFSULPDWY R FREK D TRHW D VAMD V H TESIDUBHGR Q QGIT H @ W BR&IM N
LQIRUP W GR®Y VS POMAE DX [ LHIMHMHMWH “ O H F@VIR R Q BDHSLD X V
SHUIRUPDQW
'DQNNUDYDERPELQDGRRGYREWHH VMWEHIGN XEBHV KRGEBB R JLH
YDOLGIUWRLERBTHRPELQDQFEORPOWV V IDRRPEIH WDEOHD X

X QPip WK B &8H VjHD T p F KGHHD/Q B G L R P DTXRIVE UHWQRp WK B & H
UppTXLOLEUDJH GHV FODVVHV DX QRPEUH GH

/9 pW BSBIP L VJHO 1 p FK GBI GHDPGLRP LT X HVUPR® QHIAMHp UH Q W H V
FDUDFWpUDGWR P K® KWV DECHPWND W P 16 W D O BMXUBNYI | p U I6Q\Y M V
XQSODGH DO RN PV ODLQWWUDY P p® KRGRHW HO T p F KRHPAD I

W H V \8 WHD\Q G D W& P D QG-FDO[I$ B V 6 FHROEXNN W @ KDQRLDGV IRUP H U
1RUPDHXOD Q WMLIDGIVIRUPHBRBZHURUP QVIRUP H WURUPRD CRIMHY R Q
PLVH j OfpFKHOOH



&R Q F H LO-WK RGGHHPWD T X L GELHEDIDMYBIR' P E WBHUR Y G Q X 1 X Q H
V R O XNWGBRQS DK HU FK Bl U T X LAHRD WNADHN p VBT 818 S U H ODWQW V D J H

FH D®HWUIR UPDX@RHEH R Q QHD/'S SU H QG W IL YRR D O \DVY) H ¥
PpILDQFH

AXDGUDWLF'LVFULPLQDQWS$QDO\VLYV
$GD%RRVW&ODVVLILHU
%DJIJLQJ&ODVVLILHU
(IWUD7UHHV&ODVVLILHU
*UDGLHQW%RRVWLQJ&ODVVLILHU
5DQGRP)RUHVW&ODVVLILHU
'HFLVLRQ7UHH&ODVVLILHU
(IWUD7UHH&ODVVLILHU
5LGJH&ODVVLILHU

6*'& ODVVLILHU

%HUQRXOOL1%

*DXVVLDQ1%

. 1HLJKERUV&ODVVLILHU
0/3&0DVVLILHU

/ILQHDUB9&

1X698&

69&
JLQHDU'LVFULPLQDQWS$QDO\VLV

TDEOHD&ODVVLILHXUV WHVWpV SRXU OD FRQVWUXFWLRQ ¢

6WUDWpPJIJLH 2QH YHUVXV 2QH



/ DV W U DM\ & F R Q VjLR/SASHRYVGHD DS/DUD S $ R QBVX WEUHV W ) BWU U H
OHV G pW D VOWDR/MHWXIHR XGSFHULPLWHIYWSRXPRQ'V FROLYTKH
VHLQYV VHIGPPODQRPH FROLMBRXPRQYV SRXPRYQ
PpODQRPHW FROLMKBODQRPH SRMXGIDBUpVISRFEK ®RBKO
QRQ GDQV OHV FDUDFWpPULVWLTXHV GTHQWUpPH GX PRGQOH
3R XpY D OOXHEBWI U IR U PEYO RBYOB UHF LU HRIG DIYEOF X UDM F RWRIF

$8&HWMF R)UR QuMppr D OHX® ¥ D O XK QBIR' W QGHI/H U | R U FRIEQA\FHIARKUA V
OHV MHX[ GIDSSUHQWLVVDJH HW VXU OHV MHX[ GH GRQQp

6WUDWpPJIJLH 2QH YHUVXV 2WKHUV

/ DV W U DA\ K A R § VjLR/SASHRVGRD DS/ DD S $ RVURWONHBIX/W ) W W

i GLUN@HV GH pW D VEGHPK/BITHUHR XGH U L P LWHER Q BVXIWFUADA V H V
FRQWUHSRXPRRQWXWEMNVVHRQWUH pODQRRAWXNWUHYV

FODVVHWRQWUHFROLTPROWMWBENYVVHVRQWUHHW VS0 XV

UHSUpVHQWDWLYH GH OD TXHVWLRQ FOLQLTXH j ODTXHOOF

/D PrPH PpWKRGRORJLH GIpYDOXDWLRQ D pWp DGRSWpH TX



5(68/7$76

, 3RSXODWLRQ

/IDSRSXOPWX.BRPSUHQBDW L KIDARYH'QFDWWBH “ DQV
GRQW KRPPHYV HW IHPPHYV
8Q WRWDPPpGWVWDVHY FpUPpEUDOHV RQW pWp LQFOXVHV

S D W LDHYQ@WKWOEBH/W D \FW D YBIUDLA X B U p V H QBMHDVp W IBRMGWD VW D W L T X +
PXOWGBOMHEMFP SDWISHUQWNQ\WPVYHRGN W IPHRQ\ M SDWLHQW
DYHF OpVLRQV
/HWP pW D VRpYIEB DR VYN BFOW EHMHUG SUpVHQWDLHQW D
SRS X0 DWIpRG BDX\OARQDLUH ORpODQRPH HWD
QpRSODVLH FRORUHFWDOH
/DSRSXO6 W DRQSHPW WG MRpOAD VB/H Y B D QREPRY QD ISWW L HQ W V
GRQWHPPHWKRPPNRLW GHHPPHHWKRJIJRR\HEH DQNHF
XQ pFDUW W\SH GH DQV



/IDSRSXOGKDLWEUQWN@NAP @ Y VINCOWHRUSDIRWHERID S W LG-RNVW
IHPPHWH KRPPHWRLW G HH P P HDW EXE) J I? R \ HGH DQAD/NYHF

XQ pFDUW W\SH GH DQV
/DSR S XOG WD R EHQPW NQ@NAP @ W VRADLPWPHMSUWHRWY HEGID S BYW LGHRQQAW
IHPPHWHKRPPINWRLW GHHPPHWKRXJIRR\HE®H DQD/YHF
XQ pFDUW W\SH GH DQV
/DSRS X0 B V8 DRQLSHQIW Y G WRZpQWD V &/HB B B YFIR O R USHIFRAYDHGIHD L W
SDW IGRQWNH PP HWH KRPPWWLW  GHHP P HW KR J P R\ H®H
DQV DYHF XQ pFDUW W\SH GH DQV

. SpVXOWDWY GH OD VWUDWPpPJLH 2QH YHUVXYV 2

/HW D E O W \DQXW K@ VBHUH R U REDHRG BIWV L ISLAE X0 WRIQVQM2 19 HV H L Q
Y\SRXPRENYGFROLVNMGP PODQRRMNPRBROLSRMPR®PODQRPH

PpPODQRPH YV FROLTXH VHORQ OHV DSSURFKHV

8QH FRPELQDLVRQ GH WRXWHYV OHV FDUDFWpPULVWLTXH
BQLTXHPHQW OHV FRRUGRQQpHYVY VSDWLDOHYVY GH OD OR
B8QLTXHPHQW OHV FDUDFWpPpULVWLTXHY FOLQLTXHV kJH
BQLTXHPHQW OHV FDUDFWpPULVWLTXHYVY UDGLRPLTXHV

/HWpVX DQV®WVFRPW HV $RB®E HOBHKVFRURY $HI pY D OWNMIH V
M H G[HE R Q QU H WV WECHY BVIVO L GFDURLLRYGDHD L G W KRR X OHROUDHH V
VFRURW $8% DXDPOHQ®WWRXHMWDXQHW\FRURV $8% DXPOHQWRXUYV

GH

HW HQ YHUW OH VFRUH URF $8& HW ) DX[ DOHQWRXL

SRXWDSSMHXOHY GHRpWDVHBKXBVXHR XGHULPLSARXPRALQ
PpPODQRPH FRORUHFWDO RQW pWp XWLOLVpPpHYV
/I MfDQDO\WH FRPSOgqgWH GHV UpVXOWDWYVY GpWDLOODQW OHYV



/1D QD Gr\RIMS O@ MWWl p V X CBVR D) WAXQDACS U H F L \WOLHR B F DADN® F X U 1B W\
OfDSSUHQWLVVDJH GHV VFRUHV URF $8& HW ) HVW GpWDL

TDEOH®PXUIRUPDQFHY GH &ODVVLILFDWLRQ SRXU OD VWUDW,|

OpWDVWDVHV GTRULJLQH PDPPDLUH YHUVXV SXOPRQI
& R P PLHO O XG\DMPWAPD E O B BGXR Q Qo M G L R B ESTHKUHP HS\DWIBQ Wp UHQFLHU
FODLURRW(BWM vV LR QQHH OHdMND O FOHUR'F $BI&FH VR QDAL E OH V
YDOABXFRWRIF $8& XW * VXOQOHWH S D O L GDAWLRRYJ H !

/H\G R Q QpS-DWLL B DXNQ PIDI S DEY RIEIOAE ¥ L Q | R UPYDSABLCRY® B QMM L U H
UHVSHFWLYHPHQW XQ VFRUH URF $8& GH " HW XQ VF
(QUH Y D @AKWY D W W & QLODHR U B/RHQ G p UDXWVH. @ @XB H U FOHW
G R Q QFGILVQ LGTT MAL HQ L | L FOCBVDLDYSHOM QIR L @MSQ@W W S U p \DEKQ W p H
V H GRIVp V LFRQWD V WRDIPLPTIXIAXHEWX O P R QPLLQEHHR F $B& W H L'Q W

HW OH VFRUH ) “



JHPRG qXD-REPQpRBEW IGHYW U | R U PI\QWEHRQ QR-DALRH GD O DR UW H
SRQGPUDWLRQ GX JHQUH VXU FHV GHX[ SRSXODWLRQYV

OpWDVWDVHYV GTRULJLQH PDPPDLUH YHUVXV FROLTXH

FLORXYBDXF\DUDFWpUDGWR PXFPRBHA $8&D0  * HWFRUH
) pJDoO * @ D FO\R Q QUSDWA\DFORHBHA $8&DH O * H WF R)U H
pJDO j “ @ QH SHUPHWWHQW GH GLIIpUHQFLHU VLJQL!

/IDFOLQGHFDMMH [(HHHS/D W LGLQ Mg U WRIBEIG/H X U R X SINO H KODF W H X U
TXL OfTHPSRUWH VXU OH PRGqOH JpQpUDO

OpWDVWDVHYV GTRULJLQH PDPPDLUH YHUVXV PpODQRF
ESHWR/IENQ/LIQDDDRWV\GHD 1D Q VO\WIHR BIHTUFEHW S DOUHBH XY\ S H V
QPRSODVDTKMIVV VLI GHNW WY VEHRUNVBD@RD ISDHU D SSBRX W

PpODQRNMMWNY. GGI@OD GLRBPYPMWF RIWRHF $8& HWY¥ FRUH
GH :
/IHEHUIRUPIRERBNBEPpOLREBRPELQDDPANV 8 ARG (DpHXEY R F
$8& GH “ HW XQ VFRUH ) GH :

/YL QIR U FFIDW QRXXGIHD 0 R® G p O FilR G QOHXKY F RWAIF $68&
HW XQ VFRUH ) GH “

/H\G R Q QpS-DAWR D ODHHY/MOHEIDD V V L CLFHD RN RIQF WE MIFFRHURAY $8 &
HW ) GH “ HW “

OpWDVWDVH GJRULJLQH SXOPRQDLUH YHUVXV FROLT?

$ X FYPQR G qOMHBE\DW W L F X GLLYUFRR R DD @ @D Q D O BAHR FELOTLXHL T X H
VSDWLDOH RX OH PRGgOH JOREDO
/IDFODVVLIGRPMLRQEH PRHIFX Q FIR GDUWDH SIRUFR O L FXBEW Q V L
IDLEOKHRHGMAD D GLRPIYTYEMF RWRIF $8&  * HWQ FRUBH
/H\G R Q QYWHIYWH WO H @ LIRMXIHVGWEB B WDV VL IDFRMVSE FWGHNPHQW
VFRURWV $&3 GH * HW *“ S R XOUG\R Q QNSDWH WO H V
HW “ SRXU OHV GRQQpPHV FOLQLTXHYV
/HVF RRNSMXR G LHIPRPEL QN BV B PER 6 QpHXKY F RURIF $ 68

“ HW XQ VFRUH ) GH "

OpWDVWDVH GTRULJLQH PpODQRPH YHUVXV FROLTXH



/DFODVVLIERPWLRQEPRUHE QD D Q R PHID S SIRUVR O L HX/BWL
FODLUMPHRIMD D G L R BYTOHB/H U | R U DIDGIFHNRY $6 &

HW VFRUH ) GH

/H\G R Q Q/pS-DWR D IOHHYWGHEIDD V V L DLF DML RIQF WE WHFRHURW $ 8 &

HW GH * HwW -« /HVG R Q QRGIVQ LITOLHGH DO H B H ®\Y
FODVVLILFDWLRQ DYHF XQ VFRUH URF $8& GH “ HW X
/HV F RUMR EV@VUSR Q GPDP HA/R Q QY BI® L R PH WORSHHK QVH U BH YV
SHUIRUPD@WBIE L R R/IHTXKNAQ V H FEEHTR Q QRRIFVE L BRK@WRA R G q O H
LQW p OB QWE FERGIQPUFRUWRIF $BRXW * H@WMFRUBH *

vy, SPVXOWDWY GH OD VWUDWDPJIJLH 2QH YHUVXV 2



/HW D E O M DQXW K@ WBU-MH R U PG®HDG B V V L ISR DWW MRID 20 W2HV K H U V
VHORQ OHV DSSURFKHYV
8QH FRPELQDLVRQ GH WRXWHYV OHV FDUDFWpPULVWLTXH
8QLTXHPHQW OHV FRRUGRQQpPHY VSDWLDOHV GH OD OR
8QLTXHPHQW OHV FDUDFWpPULVWLTXHV FOLQLTXHV kJH
8QLTXHPHQW OHV FDUDFWpPULVWLTXHV UDGLRPLTXHYV

/HW pV X B RDWHW $ R®E HHOQEHFRURY $B3 pY D OWMIHWH B H

G R Q QUpHHWWEDMDEADVO L GFDU/RILRDQY HHi I R X OULHROUDHAAF R URY $ BI &V
DXPOHQ®RXH® DXQWAFRURY $B DXPOHQ®R XKW H OWM
VFRUH URF $8& HW ) DX[ DOHQWRXUV GH HW SOXV
3RXWD S SHHXOHV GHRpWD VW IFRIBDTXHR XGH ULP LSRN P RE L Q
PpODQRPH FRORUHFWDO RQW pWp XWLOLVpHV

/YDQDO\VH FRPSOgQWH GHV UpVXOWDWY GpWDLOODQW OHV
/1D QD GFR/IMNS O@ W¥ip V X CBVR D) MREXQOWS U H F L \DLHE B F DADB F X U 1D W\
OYDSSUHQWLVVDJH GHV VFRUHV URF $8& HW ) HVW GpWDL(

TDEOHBXUIRUPDQFHY GH &ODVVLILFDWLRQ SRXU OD VWUDWE



/RU® H HWVQHD OQ\RHUHW U RKXYHR QR/p WD VEBP\OIOWD QRAGHPWDFKHQW
F O D L UG RDAQNU\FSFHPW D V WPRDWHTUB @ DMD)GUW IR EDWVWKLDID QB ®&\V H
YROXPH 7 pFKR GH JUDGLHQW DSUqV LQMHFWLRQ GH JDGR
$LQWIBODVYVL G HIZpOIDRJS PHD S RAPV WW K R HSULWP L WNIWH G p H

SDU OD UDGLRPLTXH DYHF XQ URF $8& GH “ HW XQ VI
/H\G R Q QFp®IlVQ LUITLIGH Q @X VARG pUp O BQ WV V L I ¥ EXNQLFRRWRIF
$8& GH " HW XQ VFRUH ) GH “

/H\G R Q QpSDWVYRORWNQY IR U P DWHFHHWS H F WG WWPRIWRE $ B &Y

) GH “ HW “

/HVSHUIRUP®XPRGWORP E L @G @V IEHEBRI) QYR P\ O W R X WX

DPpOLRUFRY SDUDKXWRGqIOGF O OBIRDW D FW p WID\GL RPXMX W V

SXLVSRKRWPRGFRP ES@Y VX HRWRIF $8& * HWQ FRUBH

3 R >OUHP\p W D VRADIP\PHDM.QUMHH/PHK L G BO D V V L DLFEDRY E RURF $@ &

“ HW XQ VFRUH ) GH “

3 R YOLHP\p W D VRARTDVLFY YOHIDXK W Q R BV RROBN HAR Y ¥ RUKNQBR G qO H

LQFOBMNWGWD GLRPDRY MFHSMH U | R U ADRFF $i&/& HWQ FRUH

GH “

&HSHQEOW @ ERUMA UW D LALEDRHRR@Wp T XGINCEDMY ARO LY X H V
D X W B BQR W RQRWQBIE V H¥ HJ G D @ D GGIDEINHN U DRAQHH. BIV X V

RQH



',6&866,21

: 5DSSHO GHV SULQFLSDX[ UpVXOWDWY HW LPS

1 R WRMAXEESH U FALRE p Y H O RISEBTHY DOBSHHW | R U PGS PV LPHRGU(NO H V
GYDQDWRGHRFADWKHXOJLPDJBHUEHUPEHQ O'H SRV\Q M HBMLR Q
JDGRO LGOLQGEXGWE L | | p U DGR HAWD N M/ \HHHERIDG MMER{S UL P L W L |

1 R WRRHG oSCHHU FSHIY LU H V V R QWL Q DAVDXOE B W D V GVHR VI Y QRIP W

UD S SIRUDWK WS BIVP LMWH.V WY B Y RINUH LIS R X P RE@ HF R O B QQ \OLD
FODVVLIGAPMOLIROSPMD S SSRAUDAX WW M I HXWLVP L W MH\GH DO D
UDGLRPIYTFMMRF $8& * HWQFRUBH *“ VXQWHWRKRUWHYV
GH YDOLGDWLRQ GH OD YDOLGDWLRQ FURLVpH

“XVTX j GM RIMD W ISHIQW NNV QY VAYDYE QY CREBWN LBHL P LWL I
FODLU 6P WORRODUPHY DO X DYWRIQ VI@RIX Y RLRIU L M8 WAL W H
SULP H@® D O O/HB\RW/D VAP I WX QP WS DLP\S R UWMKQBAR LODX/
SDWLH@WGE PPRWQ FHBWIRHNU VB HXQYH VW VIO RR QY6 QR X V

S UH Q@R ® YH FBS©p-D D Q R R H WL ®UFFDLAMYRVG W | L F H) $1© RAUHTDNH

OHRWQ JHK EKHY BB R X SHHR/D L @\B O D Q@ MBAL H B B LSH X Y BIQWWMLU H

FRP SO qWIQPHEG WY 0L EQWSHIFWKLREDD PBIBKRURQWH D RPAE DL UH
PpODQR®H’VR S KIDJFHNL UF R Q VOAHD @FB YYRQWL J Q DY URHULH QW H
YHWX\P pOD QKRB HP CAHRIHG K SRX U V B HYQ M H V W IVEPW L RUFIGHHW
HQGURLWY FDFKpV DILQ GH WURXYHU OH VLWH SULPDLUH |
3 R XQHVX WS BIVP LHAQU HY D QFR\WPRKG qOBIG LR RXFRIPSORMSUHQD QW
pJDOHGR Q TFOH\Q HWSHDW Q BBOIRNS ID®IG L V F U IXFQWMR B Q CRUX BB WD Q W
YHUV OH SULPLWLI

&R Q F H OGApQWD VETIRVUHRILRA-D IOWHF RIOHR BBYR W B 18 (S8 WU D L W U H
DVVEHR Q/ FRUGIH “ &H S HQ 6 RJQ WXHDWIRDMV HIPKH. G WOBIH Q U H
IpPLQXQ H[SIROPW D QF 8 FBRASPNVQ Y LV DG M B WO 8 R\GHJMHR E D O
SR Q GPYIXNQ L T X HPDMOEIW Q §RDGLL V W LERRPHALD V @ACRAHRID RHD L U H
GHV DXWUHV PpWDVWDVHYV



. &RPSDUDLVRQ | OD OLWWpUDWXUH

/HWDEOHDDBVIE L OB THQ V IERFYX GHFH QWHSAWR SRGPR G qO H
L QW p GUHD WL BDGH R PSR OW'D DV V L G D WIEFRQY EBPWBVWDW L T X |
HQ IRQFWLRQ GX FDQFHU SULPLWLI FDQFHUV SXOPRQDLUH

IS s I - -

$QQpH
1IRPEUMWRWDGE
3DWLHQWV 0
1RPEUWHFD\8D
FODVVH

6pTXHQFH V

6HIPHQWDWLI

/IRILFLEITH[WU
GHV IHDWXUH

JHDWXUHYV

'RQQFHOM QLTX
"RQQPHE\DW LD (

&RPELQDLVRBE
OYHQVHPE GHH
GRQQpHV
ORGqOH

OHWULF V XW
5pV X O WM V H
VXU

5RF$XF5DGLRI
VHIXRXPRQ

5RF$XF5DGLR
VHEBBLQ
5RF$XF5DGLR
VHX®ODQRPH
5RF$XF5DGLR
VHERORQ
&RQFOXVLRQ\
VXSSOpPHQ®@H

3RXPRQ
OpODQRPEHLQ
&RORUHFWDO
" 7 63*5 SR)
JDGROLQLXP

B\ UDGLRPLFYV

FDUDFWp W&
SUHPLHU RUGL
FDUDFWpU
EDVpHV VXU O
FDUDFWpU
GH WH[WXUH
/"0 1*7'0
*/6=0 */5/0
*/&0
$JH HW VHI[H

&RRUGRQQp I&W
FHQWUH GH OI
5DGLRPLTXHV
&OLQLTXHV
6SDWLDOHV
9DOLGDWLRQ |
2Q0H YV RQH
2Q0H YV RWKH!

) HW 5RF $8&
20H YV RWKHU

Y\WRWKHUV

" VHLQ

OpODQRPH
FOLQLVMH

3RXPRQ 0pODQF 3RXPRHOWNLWHY FHOOXOHV
6HLQ 3RXP®RQ SHWLWHV FHOOXOHV
0pODQRPH 6HLQ &RORUHFWDO
" 7 5 63*5 SR '7 *( SRVW JDGROLQLXP
JDGROLQLXP RX $[LDO 7 6( SRVW JDGROLQLXP
)/$,5 $[LDO 7 6(
CHw :
0$7/$% 3\UDGLRPLFV
FDUDFWpU LGF FDUDFWpPULVWLTXHV GH SUHPLHU RL
SUHPLHU RUGUH FDUDFWpPULVWLTXHV EDVpHV VXU OLC
FDUDFWpU IGF FDUDFWpPULVWLTXHV GH WH[WXUH
WH[WXUHO */6=0 FDUDFWpPULVWLTXHV GH SUHPLHU RUG
*/5/0 */&0 FDUDFWpPULVWLTXHV GH WH[WXUH FDOF

HQ SOXV DSUqV GpFRPSRVLWLRQV SDL
FDUDFWpPpULVWLTXHV GTLPDJHV

A $IJH HW VH[H
A A
A 5DGLRPLTXHV

&OLQLTXHV

9DOLGDWLRQ FUR 9DOLGBWRR@RPSDUDQBRIGWXUH
ORGgONMOWLFOR: GH GHX[ UDGLRORJXHV
FRPSDUHU ' YV ' ORG gjO H OD VRINPRIH WEMGIEX O H V
20MRQFHRGUWIIpUF 6HLQ OpODQRPH
OHV SULPLWLIV G ORGGQOH ODVYRIXPRSHWHWR Q
SHWLWHYV FHOOXOHV 6HLQ OpODQRPF
5RF $88& 5RF $8&

2Q0H YHUVXV RQH ORGQqOH j FODVVHV

VHLQ P  3HWLWHVY FHOOXOHYV
QRQ j SHWLWHY FHOOXOHYV

YV PpODQRPH FOLQLTXH VH[H

YV VHLQ

1RQ UpDOLVp

&DUDFWpPULVWLT> ODFKLQHD U QIRXW R XOHW \S IGW
FDUDFWpULVWLTX SULPLWLI ! /JHFWXUH UDGLRORJXHYV



OTpWXGH
&RQFHUQDQW OD PpWKRGRORJLH

/H\B UH P LHWHAGH Vp U 16 FTHWOHEH. HS @ Y IR W WHFRQFHOEBHQW
Q R P ELLPHS R UGMR [IWD V ZWDX/GII®I R P EGUHH P p WD VSRDMHSDWLHQW V
FRQWUPpPWDVWRXH D W LGIQRW WKXBRDBpSDUPWRRY JURXSHYV
GX FDQFHU GX SRXPRQ HQ SHWLWHV FHOOXOHV HW QRQ j ¢
IJHW pTXHQIEHBHW QRIQQMHR QWEM R X \0 1 1B'Q B QA pYDOHPHQW
O 1 p WXGHNW L WRUILHBK R O R RIQTERE W D VRWI E WOPD E® Q Q H[H
SR>ODHFVWEXEHX[DGLRORHDWWD Q¥ TH[Sp H@OKMWRUDGLRORJI
DVVRFLpHV DX[ GRQQpHV FOLQLTXHV kJH HW VH[H
8QBXVWBWUH p U HQRAMNMIID p D O LE BWH ROH Q &/ /VQ RUPIL DXWRPDWLT
SD®EH XJH XU R UD GLHR @RMEH/D Q&Y H [ S p UALRHIFAYM( B O3 XIGIH
VHXOH LQWHUQH GH ILQ GILQWHUQDW GDQV QRWUH pWXG
/DYDOLG®MYHRRG qBpipl | H FWODIE D \GHY D O L GFOU/RLLB/QHEFHWH W V
GIDSSUHQWLVVDJH HW GH YDOLGDWLRQ LQGpPpSHQGDQWYV
3 R XOUHB\D W LSHIQW M OVOQRH YADW & BPS MAD V WHDWSHHVR MO MH F W p H V
VRLW DX VHW GH YDOLGDWLRQ VRLW DX VHW GYDSSUHQWL
/HWDUDFW pUDWGW R PR @MXYPMPp | L SO rPHORILFX D@ {W UH
3\56DGLRPLFV 3\WKRQ
IDGHX[LJPB QELHIp UH QW@ R P ELLAHS R UGVHB QWD F W p b LW W B DWHHW
OTpTXLSH SGHDXQDRMPEUH GH FDUDFWpPULVWLTXHV FRQW.L
&H S HQ GBMR\P E U HHOWHDVF W p G HY WA W X B D [ERRQW pGOpBIBND D
WUDQVIRHURQSE HR@ WOWHRAB WIV. OW N AFHY § § D/ TOMpLVWP B BHR Q F
OfpYDOXDWLRQ QH FRQFHUQDLW TXH OHV PrPHV W\SHV GH
$XI L Q DARQRE W W IQKL O D LOJAH P HICRP E3HHD UD F W pH LW WKW Bl § V
QRWWHKGHDUDFW pG BWHPR¥IEY FDUDFW pEBD V WX®BRHU/PHWV
FDUDFWpPULVWLTXHVY GH WH[WXUH GDQV OHXU pWXGH HW
/D FUpPDWLRQ GH OHXU PRGQqOH HVW EDVpH VXU XQ VFKpPD
"D E RX@ R G qFOSHW L P MVUWARHD D \L\DWWp DUHIVG WL B & MV X P HOXHBWD X V
lUp T X HRMNGHEWE R X PJRIH WIE MGHOKHOHR) O D Q RR A'S U WQIX Q@ WPHAQ W
LPDJHV GH KDXWH UpVROXWLRQ



3 X LYQP R G gjCFH. @FTO D \L\QHAWp DUHBVMQQI S & WV X P HSKWLWP D EDIQ\B KX U
SRXPRGHWEWEOX®RY SHWEWEQRDBKHVUHLRPODQRPIYFHU
FRORUHFWDO FRPSUHQDQW GHV LPDJHV GH UpVROXWLRQ L
/HPR G GOFHO DS R XX B/DAR Q V p TXHADLMH R D Q Lig [KHD X VONBIRWHH Q W L H O
GXGLDJQEDWHXO D GLRFELO@WYQYLURQ @B P B QUINELMW XN O V

L QIR U P RWIMDE\D O WEHNRR F E L Q DLY/IRQWY BW L Q RQVON R MY [ H

HWD Tk 1 R O p FOHHJAD U D F W p WLDVGALLRTPAFRAKHOMHWD D V V R FELHF\W VR Q
ELRPDUTHRD\DKI DHR U P B'W L @ QRYSHOVOM D O J REDLQVKARR HDV W

p WHQ W DDYLHGRER/O D \GWSIR/ L BMD X[W Y HGFH/O D \GWSIR' L IB@R Q F VB IHR/Q
SUREDELOLWpPY SUpPpDODEOHYV GHV W\SHV WXPRUDX[ PpWDVV
/HW FRWHRWF $ SR XWHYUREORRBW L FROOWVRDO F KQPWLOOWD QW
SHUIRURDRFHYLE WBRQYRVLWIMMWG XG LNV XPREWDVWDWLTX
UHV S ISIWDIS § RVURXGVHEMY WRIHDAV/ VIRAME R UR Y $ R&PW E D VY XH V
PR\HQQHV FDOFXOpHV j SDUWLU GH WRXV OHV VHWV GH OD

3DDLOOEKWVGABHI WO @ VHXO HPWRGHRP WDV & IBFDFEH UV
SXOPR@DPWPHHGIFPpODQRBRAFDQFRO R UFHRPWEIDQ R WWHK G H
H WHV XXUQ $1H WFLRAK FRGJHW Alp W D V \@ B VS-DAW L YGIW V XR/p W D VGHD V H V
SDWLHQWY GDQV QRWUH pWXGH
/DVHJIP HQ DAMS\OLRW@p D OV X TXHOQ FHYS UQQMHEWDREROLQLXP
PDLHQ'  V XXQWH XFOREK B HL DUGHHS U p VOIERP B @ WIRDUBWLR QOB RO H
LPSRUVEDRWHXURUDGHRDRWEH[Sp ULWQ F M XW R XOVHAR X SHV
D[LDOHSUp VOIYWBIHM D Q LY HFLX W R P DWWHLOMM@ RIJLEPMBORSSp
VSPFLILTXHPHQW SRXU FHWWH pWXGH
$Y D @WH [ W UBHRDLLROGE W p S DOVDLRTINHE /G % X QR XDQWLIGANWLRQ
QLY H®K U D WS S O LSTROPU G >OLW H PGV D O I We p O LARWMMSIS/R.U @/D O
VXBUXGEXY pV XGMVMHWW X U H U HORWP\E GHHY L Y H B KU LRQ VW H V W p V
HW DILETpWXOGLBUCGOS QR AHY X QW L MFDS\RDRYR L U
GLVFULRL\DRDW D FW p UENWDR URREW p UL XQ\RPIEXGIN GRQW
FDUDFW p G EYWHPRUHI/B R Q W GHD @\R VWWHK GIRV D X W UMV XGI NV
FDUDFWpPULVWLTXHV GH WH[WXUH YHUVXV GDQV QRWUH
(QILQ VH®/IE RQ QN U D FW pG MWH WU B QRN MOVXQITH X [
GHERQ QY EB\DW\ SHE LV F U p V& HWP BVIBRQV LTYHD/Q W L CLHWLW HBE |




JUHWL@ILYHDX] HW SURY HRQODHYW UD AWIL T WNUHHX/[
SURYHQDQW GH OfH[WUDFWLRQ

&HE R Q QRp®HIW\INQ D O WipS-DVU HRQA\Y OX. OBV WDRAKQIW H FF IDED/QYGIR P

) R U HD/OMWFRK R [E\RIP PR G q®UHp G IDA@ I p Y DO RYYBLVF UL BIHYD QW
FDUDFW p UH W W\ TX\AW Bl W LYY LXTOGABLOLVE BIMB/H U | R U B DPQRRGH; O H

G HF K D TNKHIBXHE R Q QRGIWVOR P S D D pLE L G H @\WMIIHEXHE B Q QR HY D& W
PHLO @ipXYX®WO WV L 13X DN HRY 8 AER G QOpiEpQ D Q OAPDG @D

V W U DRAQKH. BIR QB LG H [ D PQ BBISD 6 BWMPBR Q F W L R QLD ColUNMPRL H U
W\SHYG LY LGHpI\VD D' V ADMHEWDROX-PVR 8 LR O D Q RARP SWH Q MO D

S H W\ BMEDEDTH F K D @WBWHOUD R @ FADP® Bl V VR QRMPPUD O X CHND G G XIQ H
YD O L GDMRILRPEEU L TXQ MK D TTXHR X SH G HOWF K D Q VRGPV @W FW LR QQ p’
GHPD QLD OHD W®LDXMM H Y DO L GDW L RI® V WRIAWKW L GIlQV P\ W
TXYDSSUHQWLVVDJH

/HVP pW DV WDUHES D@ N Y@ XPQ MHS D W IRFOQWW U D LGV Bl @ L QURHD
GLVWLQFWLYH

/HURF $DGRVHD O K@ P O F XODRQ WQ®HD X ®BIUD S §RU WQ V KERHE/O H
VWDWLVWLTXHV

&ROQFHUQDQW OHV UpVXOWDWYV

6 1O 7 ROIQX\E L ODHI/p V X G W D MYV 8 FEVDXHE M M DXOWHR Q@ WW U DR MHQH

°X Y UBIHSH U | R U P®KRARH/G O @ W p BUHFQ WD F W p U D\GW R PX R WAL V
OLPL®RML V F U LPHP® WD V&Y M HPY KEURF $B&EPOHQWR XUV

P D LOVHO/R Q QFpGHIMQ LUTHOVAWRGUDAQEOMA EXHGAAH GBOHI) L HFR P PHX L GO B W
PRGqORF $Y&SpULHXUKHVIVOWpUB WYOWHM® BFODVVLIEGRPWLRQ
P p W D V REDRAHENG DRDHMGHWH HQE P p O D QRW B QW D W L \A D @Y @AX B H
GY2UWL] DYHF XQ VFRUH URF $8& GH VHXOHPHQW

/HVGRQ QPG LR P VHXHNWI TH Q V HPHE®RIQ Q pFHO/L Q LY X B W LHDAD H V
UDGLRPRTQNH\G PO DV VL ELAEOWILRDQOREPEG R W WHFGRHP PGD 6 M O O H
GHQLHS WHVSHFWANMFRIGW $8& HW GDQRW WHHAH

HW GH GDQV FHOOH GH .QLHS



'DQNHWWPHP W XGHSWH U IR URDW AH® NV RWARIF $68 R G d DBIHROX U
OBODV VL IGRLVIRSENDQSHUP PWDHBRQGHY SRXOUPHWDVWDVHYV
FpUpEGFOKEER X PARIGS HWEMG®X OSROUP\H W D VGBI ® BHKU

SR X PjRIH WE MBI X OGIKS\R R W D VRADIPWPHMHUBHY S RXOUWPYWDVWDVH V
FPUPEGP@BYQRWH SRXOWDQFRO LU X HO BWIHQWX © WALL\®IDX.[U H V
Q{W &HI\YD J Q T XUBHAL J Q D WIX G HR/P\LA ¥ BR/RIIQEW. VFU L P 5 Q BOQHW H V

F D Q BBER X PARIQE H W E WOIGHXEDAHDVQ BBKAH 1&QHU p V XSHNMW [ S OS. DTN H U
OBOXYWD @ W pUR Op¥ i RGEF HEOXY \ SCIIFD Q F DU Q KWW RQDLUH
HWDPPDRQBWD YD QMDR NV W\SBIWRPR S D WK R®ORXIUA X G FBHKU
SRXPROGpQRFDUFBYBR XM YWD DDWHV. @BPBHUFRUGHRRPH

J U D QFEHHOVORKIDIHAL RQRHPWE WAIOW R FINRUFL GRWEHRBPE RV TXDPH X
FDUFLYGRPHARPDWRWSXS RXUFDQPHPPDLAUMUFLQEWRW DFDQDODL
FDUFLOREX QRQAUUFO UFLGRPP @D LUGE R BXQEWD LIUGHR XIFLGM X [
PpGXOOBDSHOOMXBEXOHBEpQRNGHWL TVH Up WD@W TXHOH
PpODQRPH PWODHURHE ALHH@RIGIX MIFIURD H Q WHX E Q H %[ @K W

OH FDQFHU FRORUHFWDO DGpQRFDUFEQRPH OLHEHUNXKQL

SDDLOOEBMMMWX VW BRERMWOMN-ODS8HMR GOYD/S SUH R WR Y VBEIHR/Q
SUREDHLOWWPER Q@ Q&AW SE MV X P HXpJWVD V W Q WREIWFRG L OLHV
UpVXOWDWY GDQ¥ CAIpWXGH GH .QLHS

&ROQFHWJIDRPSR GWIRQFNV L R Q QEDOLDANFYWPp B DWVIROTDXNN-SP HB H V
FDUDFW pO EBWOWKIFBRUWS R GOUWAMNMA/IVD S S U HQ WE M YROUGIXHD H

7 LOQMHFVEPUDFW p GHAW [WXHM¥HWp TXH@FHYMHFOBRVLWLRQ
ORQJLWKIGQ Q@MM®B HWG H''R U GUX@ HAD T X H D FHRIQQ M H FoN PISW q V
ONpWOHIH HS @HW pWDV@HYE U QRO p V IS QPO OHIRMLY H D X [
GTLQWHEBW KW T PR X & H\Q W H CDALERDGIWIRE V H LBYROBWP\Y W D VW D V H V
GHDQBMNO PR QOH WEMMNWBIFD/Q F R O R U/HRW. D QDGR D & BRIQ
SHWLWHV FHOOXOHV RQW PRQWUp XQ PRGQGOH GIH[SUHVVL]
&RQWUDJLORPWEYGLW L@ H6 HU QIBH W UGRKY @ L\ UHY L | LIFORXIQHH
GHWDUDFWp GHUWGTRARYRBWO FODVVLIGHFWWRY W BRDHIF H U
PDPPDH@MP pODQRFHLQ GHEUNGE®XE R X P RIDP R P E3HH SDRUGUH
GpFURGW/DEBRYHQD UL DQFEMH ORZUD\ OROHOS KDVMBY0 VXP



DYHUB/&D VPDJRQOIRZUD\ OHHFYSKD ¥/I6¥0 VK RUMRIUD\ OHYHO
HPSKDWIEY0 ORZUD\ OWXMBPB KDA/EY0 KLJIKID\ OHMGPB KDV LV
*/5/0 KLJKUD\ OJIRQHH® SKD¥/I6¥0 DXWRUUHOD&OLEQD\ OHYHO
QRDQLIRUP/IBWO DYHF S DYHFRY FRURF $&& DYHF
FDUDFW p U L \DWPAGTVX Bl VS\RIRVRHBVQYIHLUURHRW? P D IHMHY FRURF $6 &

DYHFFDUDFW p8 R YOWRSTVY Bl VSWIOA-RQMHLLUGHAP O D QRAPGINVG H
VFRURF $&8% DYHFFDUDFW pBRYWRHWHDW@/HP Y ED QRIPUIV XV
PDPPDLUHV

"H'S O OMD\K W B XU VEX G bW I AR Q F X & p Y D OYXAIDOKLARIQV'U GTHH
FDUDFW p GIHWW [VIWY¥HM QWD | R UP B V&IRYGEHS O XV D QYD IS R™ U

O LGHQWLILFDWLRQ GX FDQFHU SULPDLUH TXH OHV FDUDFW
&HSHQ®MDRWPEGHD LY H B XU DMV L CBLROENT X D Q W L 1D B DM EJRQ/
SHUIR U RDBFEG YOI DUDFW p U LG/RBp VXTRA@\D WD YLISHYVL Y HBX [
JULV HW RQWRXUQPHLOUHARURF $TXWWHMVMDUDFWpULVWLTXF
pTXLY D QUHRFWIB\E ' YHUVXV' SRXQLYHOHULWRF $6&

" YHUVXV ' SRXUQLYH®HULV ' YHUVXV ' SRXU
QLYHOHULEHSHQOESMQWILYHOGHPELY OHRF $pWODLWLODRBH
$8&GH ' YHUVXV ' HWRXUDLYH®HULY OHDUDFWpPULVWLT
' pWDSKWEWVFULPIRBBWHARF $G& ' YHUVXV ' 3DU
FRQVp TXHA@W D FW p U L VWD GHDEY\W QVMYDO M HSFRBHXD QW LIGABWLRQ
UpJLRQV ,50 TXH OHV ' SHUGDQW GX SRXYRLU GLVFULPLQI
/JHURF $®8 0% OHYGR QRVREWHQXDGEHD UDFW p U L @WLETVHR\Q V
TXDQWLILpHY DYHF QLYHDX[ GH JULV URF $XF GH
$ FHSURSROX V LpHAXU®IQ®/p NFR P S DUHS/H U IR U POIKFOHDW VLIGADWLR Q
GLIIp UM\GBIN X P HRpW\ E JUDEDUSNALIU D F W p G BWHA WTCREKY LV V X H V
GHOY,56 @> @&H\@HUQLVUMHMVEQAMEpP R QXD XJIPHQWIHVLRQ
SHUIRUPDQFHVY GH FODVVLILFDWLRQ ORUV GH O XWLOLVDW

(QILQYpVEXGHHHIVG @G pPR @WXH p U GRISM WIR U RORCFDANV LILFD WL |
G ® DF K D® B URRLREID U D W OYDHHFFHUGAMBEEH XI[D G L R OGRHIDXGHAD Q V
GTH[SpUHBMHFMHURUD G/HRIDRENHQVLBEAYWP HFRQFHOBNLW
PpWDVEGH YOINQRPHROWHQVLEHOLWW S RYXOUHH X H F WFHRQUAVU H



HW SR>AO DV VU DLGIDRRLHNKH X G WIDRNW ) X\@EMWD B VB K L Q H
OHDUQLQJ GDQV OD SUDWLTXH TXRWLGLHQQH FRPPH DLGH

.., JRUFHV GH O pWXGH

'"IXGRLOMXApWKRGR GMRIR T XFLUHG LRP L@®W HOFH TRR®W RQ V

W U D VYDXVEDARH LG L Y ©R ULEVD K L WHSRHHI@MN M W UDIFLVQIGRIP L R PILT X H V
S D UGN L P DRIHHAG L BO MHEEXECD $DHXGH O O J R IFIRMGKHBNW KR@ D Q JD J H

T X\ H\P\8 RARP'FO-D Q FOSIHIQ VRR 8)F G RIQUFAD O KIOH Q WAHILRIXHF L H O
EpQplGHXHHU W L | 19 G5V DAREDO X STHIMYGUHID G L R PHL[TWKWHY L& N W W H
FHUW L IHFHMWLIHRQS\RDED D6 L GIDEN R @ WIKHL'G HWR G OB 8LRPLTXHV
SXEO3ipPML O ORMXWINL QFGXVPRHEAVpPD O DY PHRF KD P® IJQpWLTXH
GLIIpUHQMW? XQPpWKRGRRRSOHSH pW UDGWWPHEWUUHFWLRQ
GHYQKRPRJIJPGHEMDPREXSSUHBXERQKDUPRQLBEWQRG® QVLWpYV
UppFKDQWY SDWHRDBI/HQGWWUDFWpSQMWE XBWKNYQJIJHPHQW
GHPDFKLEBRrPHOBKDSH RQ VW WBHRIR GRIGIMD/F K UG B U QLHY W H ©
UH“D BIIQYVWLFDX Q BN QB L G DPWRLIREH YWY M K R G DCSRIJLAG. p Y DOB H U
JpQpUD O IGHVE VE DWHFR YK R G W DD L GLDQ/MGLRE® Q/GIDEHAUHRUPDQFH V
GHY URHBM QIG\D@EHY R X Y P DX O XXMV G HRp W D V & ONHEVV H V W

LQ G p S HQ D D&WWWX V TV R X (BGRMHRMILWQ HER Q F O XGWLRBXV W H V V H
GHRVRG qBOHRSRVQYD O HEHNW D W H T K I/ O3 HFDIDNRWGHMPL V H @

° X Y USHR XgJY L VGHS U p G L FI\I X R @WH MDVIF O D WD R U HWEZDJLDUGHDEH V H
SHUIRUPD® VM MPOHNE HVWPWW K R G R\ R ¥/MWHH QS\RDELD W H DQH) L H

YV 2WKHUV TXL FRQVLGQUH GDQV WRXV OHV FDV GHV VRXV

,9 /LPLWHV GH O pWXGH



3 0 X V LODPU) W IR Vi WKSEHHX Y HAQQNR W B R XGM] D E R PR G gU00HG L R F/IHT X H
E D VHQHER Q QUHHFVX HS. RO MAUDMR R G ()0 19 @ R W WG RIDOW RIQOW
FKRE[® M UDYDXWX@BP TXHQFH RYIG RO EQXPDG I WDIHT XHQF H

F O D V \SIUTpWHB Q MR & kWU R W RIFVRIDGIE ) 5 G YWV X P HKWR'W D P® D QW
VpTXHQFLHGIRWEE pD O L@ BMLIRRSY HHY SRV VG R O ISGHUXEHM\ X W U H
SDGW H“ DO VMOV R PALIOIHNQ W G B O X®RHB'P DV WK PRUD O H
GplLSDEB ULVHRQWHWWW & QR'H U RAVDIQTXW H U SSRWILW YR QH “ E U D O
VDL'@QWD/XLWERXUUWU® W p U IBWHY D I RIX RIWOUQHD OGY B X W U HV
SRQ G p U DRMVRIPOHDOIW X HIEH SRXY BRW HQ W L S D WRHHPMEAY H
DPH*“O L RBHIYWUIFRQY PO RBW XL qP HPpMWIBRQQBHE HERQQpHYV
GLVSRQQ DM G PWR.IFNQ M/ W L OLR/ XY D O®HMH U IR U PG ACAH V
FODVVLIERDMW RFOB H U R L GHR Q F O YGHR B Q Vi U'H F DUFKD X [
GLIIpU BSQW WG DG H QWA NYDBDILHG DV MRIGE ® DAfH Y D O BBIW L R Q
SHUIR U POHFHI D O IGHWE 1 Q D W R WHWD/L U X0 M HXW HX @R LO/H V
PRGqRSIWLBRXIHR¥UDFEEWKFBRYPQpUSOIMBUWHARBQWH

LOD X GUGRVO B R H Q WS Q BVBKEHAVR Q QGHQIWL FFKIIHRAW Tj XENLIDLHW
VX1ILVD BR-DQWLHFW R QPR K RAUMIS S UHSRINE B RIG PSS UHQ Q H
OHOVL | | p U S QYWHAQ BHKO\W L R Q R LR XSIOVH R U PHIVIGHIX P P DO D G L H

H WX & FS\D W LSHUQRW Y HAQSOO-DQWIE iHDQURVOVHAVGFIRP\SENEHD L Y H WWHIFW @ L T X H
G D @W p D O L 8 BISAURRVY REFFOTFH X IHWA X IWRLQE LYV IDFAKLLEEF R Q VW U X FW H X

GLIIpU3DODW 8 OHQBULP L W.P\S R R {DRMMBHOMGXBIXD TWE HOW VLR Q V

G T XPQP S DWRGMWER QV L GRPFHHY G p SH Q@ B @ VLISAD QA D GGJHE D

Y D O L GEWRLR/@HSR V V GEIONGRR @W HGW D S S U H G WBELDWI\BWIHG H

Y D O L GEONWp R @RIB\D U \D PQPKS VW [) HQBVO HPRIQWD Y RVS X GX.P H V

P p W D V S/ADR/NHAGHNWL WEH R U LO HRBIX W p T X H @W WWHWE WP pWDVWDVH YV
FRPPAHH O®¥ B Q BHUH IGH Y U DWIBE WE R P SGADHG WX W XDUGHD/O FDHWV
QRXC\HYUERQVLWRGIMAL VB8RV V LDH GEBHVR Q V WKUPXR G 80U G LIEQG\DLO
HIlLF DO UDILDVO H P @ W WU G \DUDIOMARI XV VD\SHW RP R SDVGKHRORJILT
F D Q FHRYPW X &/IDHQUM L J Q DGRAELKD@IR Q F VELRRX V V8 T8H H P STOHV
DGpQRFDUBDURSISRYMD UF L QRPLHEH U P RROGH \D Y LRIW'V V H ]

G pF KD Q¥RUIMDREHAUL WIgHUMG @Y D HQNOQ\ Y IGEH X U R R KV
GLIIpU DGR D VR B @ BGALH M WHRQW WE BB BER X PIRBJE W H Q X
XQRF8&+ ORGMBLIIpUHCQGEDWER@BRXPRRHWEWGIGGHH V



DXWWVWGEKMDQEBHSRXPROPrPHO pWoHRH HIWG OV p S BWEY R Q
DQDO\VH OHV SHWLWHV FHOOXOHYVY GX FDQFHU GX SRXPRQ

(Q 1LY H UDQWp UG NFRP @ WIHLG L R BIXTH X HD ¥ B @ RpHYE BYD
SHUIXVLRQ HW OD VSHFWURVFRSLH

9 SHUVSHFWLYHYV

&RQFHOGEHQUW S HE W U DE 1D YIDR W/ IXIDWL J Q [DVE S DK [F R\QWIHLUAD D Q W
OPO DV VL GHR WBIHR/@ DA W D VAW H\3 B &FHHD L ¥ 8$U H P p §WD-S H
GHRPSDUGIFKRE %GR D \G\H\G H Op Wp D ODLINGXHp Y DADBXUHI H Q F H
GIWLJGRO pUH QW NIERIX [ L yHP 3 @W k FRKRIU U H V SSFOXM D@ F K H
FOLQLODMKFOH QH 2WKHDWWPRLVHQP XYUHIREMHEQ/XE UDLW
GYLPSOpREGYWR B GIPGID VV L FLFOWIL FDDV QOBHXE@WY U D 9 B XY

DYR @R XK Y IRWPLO BD R F D O L&/HDEBLVR @Y RLIQWVR U P B R/ XA k F & H
FODVVLIBRBRUHLIRQF K D TRHU Y BIDWpH F B RYDOW B BVPR RUGRQQpH YV
V'S D W GDEHUA F HIHIVID BV IGROQF W DWV @ QIVWHY [ W U DBLRAKBUNYV X IFH W W H
LQIRUPPRQWIDQDH L DEALVHF WOHESHR X UWDEMY X EG LY LYW Q DV
JRQHVQDWRPGAIRHEDRPEYHIDOHP /WP HQWD WHR QV LIRQW
FKURQRISWIBHUW G p SIVOHGFKEMAFRKIP H Q W\ MG IRVGHRWH DPAVD R DW
VHPL DXW RIRMDW DXTHKD G HF R U U HFMQLORFRGIONHHF K @B HYUHBLHY
VHJIPHQYHQ & RIROBGA®IP D VWX P RG B0 § QB U LOMHR Q WHWR @/ H
FHQ@H/HF URWRBCHHGA | I LF L ORI SO ORW Q@R W 8Q 6 L X KMDL'W

D X VIVQW H * (G X WDOQNM\DRUH D O W.1H IBFFEHR O O A 8 H AV W KR IBHHHYS

/HD U QLA H*VE B X [ RRROQM R O X B/R R@ B HH EIN-K WIHHE 1S VWWHHF K Q L T X H
GNHJIPHQ DD MBS/ H XSYRIOWH J P H Q V& B LR Q W M IVEKWE @ H V
VH*TXHQFHV GY,50 ' 7 SRAW BGRDLQLXP



&21&/86,21

& H V) W BPGRHQ W XED D G L R PQ BR M HEALG\OVX RUKRGID DGEH. DJQRVWLF
GDQV OD GLIIH*UHQFLDWLRQ GH PH*WDVWDVHV FH“UH“EUDC
/JHVSHUIRUPGIQFHIMR VREMW XEX B W R GHOOH“WIDVHQJWLILFDWLYHP|
URE X \B\R XML | | p U HQHY XW U R XW\ S DV V L R QSHOP\R Q DR O H WM V
PDPPDLUHYV

/ pW DISHBF @ B V Lj\U/p B OO H R E GdiPGHD V V L PDE@WYIL FB@ FBQHAR O L G H U
FHW YW KR G R BRR QM WEUHED VEIHE R Q QW Y Q G DPUHGN. W RIPWT DOMIVR Q
SKPQRW\SHV GH WXPHXUV DYHF GHV VLIJQDWXUHVY GH FDUD



%,%/,2*5%$3+,(

> @ %DUQKROW] 60RDQ -6 60RDQ $( 'DYLV )* ,QFLGHQFH S

SDWLHQWY GLDJQRVHG W R LQ WKH OHWURSROLWDGC

&OLQ 2QFRO 2Il - $P 6RF &0OLQ#£QFRO

> @ 3BHWURYLFK = <X & *LDQQRWWD 6/ 6XUYLYDO DQG SDW

WUHDWHG ZLWK VWHUHRWD FWILHFXURPPOQJNQLIH UDGLRVXUJH

> @ 1D\DN / /HH (4 :HQ 3< (SLGHPLRORXURI EFQPER@®@ PHSN DV
+

> @ 7DLOOLEHUW 6 /H 5KXQ e eSLGpPPLRORJLH GHV OpVLRC

&DQFHU 5DGLRWKpUBRSLH

> @ 6PHGE\ .( %UDQGW / %IFNOXQG 0/ HW DO %UDLQ PHW

EHWZHHQ P@G- &DQFHU +

> @7 /& )S6 3& HW DO 6LWHV RI SULPDU\ PDOLJQDQFLH

FHUHEUDO PHWDVWDVHWDQBHYLHZ Rt  FDVHV

> @ ODQG\EXU 7, ,QWUDFUDQLDO KHPRUUKBXHR®RIAHG E\ P
+

> @ &DJQH\ 'l ODUWLQ $0 &DWDODQR 3- HW DO ,QFLGHQF

EUDLQ PHWDVWDVHV DW GLDJQRVLV RI V\VWHPYXERP DQERQD (

+

> @ 6WHHJ 36 &DPSKDXVHQ .$ 6PLWK 45 %UDLQ PHWDVWD

WDUIBWV5HY &DQFHU %

> @<DPDQDND 5 OHGLFDO ODQDJHPHQW RI % WPURLE®HWDVW

7XPRUV &XUU (PHUJ 7KHU 6WUDWHJ

> @+DOO : 'MDOLOLDQ + 1XVVEDXP ( HW DO /RQJ WHUP V

WKH BEOWHOELQQFRO +

> @IDOLHQWH 0 $KOXZDOLD 06 %RLUH $ HW DO 7KH (YRC

OHWDVIWHQA®V &DQFHU %

> @IRRUKLHV 50 6XQGDUHVDQ 1 7KDOHU +7 7KH VLQJOH



HYDOXDWLRQ RI SUHRSHUMXURNXGILDIQRVWLF WHVWYV

> @)*UHGHU /0 :LGKDOP * *DWWHUEDXHU % HW DO %UDLC
RI DGYDQFHG FDQFHU H[SORUDWRU\ DQDO\WOLRI([S SDWLF
OHWDVWDVLV 21l - OHWDVWDVLV 5HV 6RF

> @3RO\]RLGLV .6 OLOLDUDV * 3DYOLGLV 1 %UDLQ PHWDYV
GLDIJQRVWLF DQG WEKDBQFHMXWLHD®/L &HY P D

> @$FKURO $6 5HQQHUW 5& $QGHUYDEW BWYD'QVBUDEBGWHYV

> @*DYULORYLF ,7 3RVQHU -% %UDLQ PHWDVWBVHV HSLG

1IHXURRQFRO %

> @&KDPEHUV $) *URRP $& ODF'RQDOG ,& 'LVVHPLQDWLRGC

LQ PHWDVWDWLFHVLADHQFHU

> @3XKDOOD 6 (OPTXLVW : )UH\HU ' HW DO 8QVDQFWLI\L

RSSRUWXQLWLHV ZLWKXBBRGFRABWDMWEWDVHV

> @3HNPH]FL 0 3HUU\ $ 1HXURSDWK&ROQRILRXER®L QW HW D

6

> @2JDZD 0 .XUDKDVKL . (ELQD $ HW DO OLOLDU\ EUDLQ

GHPHQWLD SURJUHVVLRQ SDWWHUQ RI ABQERS PW MDY \&/ D \.

-SQ 6RF 1HXURSDWKRIO

> @LHWHPDQQ -/ S 1IHXUR LPDJHULH GLDJQRVWLTXF

> @%HQGHU (7 7RPp :$ 'LVWULEXWLRQ RI EUDLQ PHWDVWI

GRVH SUHWFULSIDIRE®O  +

> @%HQ]DNRXQ - 5REHUW & /HJUDQG / HW DO $QDWRPLF

GHILQH WXPRUDO ERXQGDULHV DQG FKONQFAMMHBEDGBL RWY PR (

+

> @<XK :7 (QJHONHQ - OXKRQHQ 0* ([SHULHQFH ZLWK KLJ

LPDJLQJ LQ WKH HYDOXDWLRQS$RI -EUDLQRBIDEG DR @DV HV

> @5DPDOKR - 6HPHOND 5& 5DPDOKR 0 HW DO *DGROLQL!

$FFXPXODWLRQ DQG 7RFIELMW - i1 B8 BDWGILRO *

> @%MiUQHUXG $ 9DWQHKRO 6$6 /DUVVRQ & HW DO 6LJQ

1XFOHXV DW 8QHQKDQFHG 05 ,PDJLQJ DIWHU 9HU\ +LJK &XP

*DGROLQLXP EDVHG &RQWUDVW $JHQW *DIRIBORIRO $Q 2E
+

> @%UDLQ WXPRUV IXOO DQG KDOI GRVH FRQWUDVW HQKI

ZLWK 7 ,QLWLDO ([SHULHQFH $EVWUDFW (XURSH 30&

> @&RKHQ ,QEDU 2 :X = 'RGVRQ % HW DO 7LPH GHOD\HG
LPSURYHV GHWHFWLRQ RI EUDLQ PHWDVWDVHV D SURVSHF
1HXURRQFRO +

> @%UDQW =DZDG]NL 01 *LOODQ *' $WNLQVRQ '- HW DO 7

DQG GLVSOD\ RI LQWUDFUDQLDO GLVHDVH LPSURYHPHQWYV
JDGROLQIDJR) 5HVRQ ,PDJLQJ -0&,

> @6XK &+ -XQJ 6& .LP .: HW DO 7KH GHWHFWDELOLW\ RI
HQKDQFHG VSLQ HFKR RU JUDGLHQW HFKR LPDJHV D V\VWE
1HXURRQFRO +

> @+DQQD 6/ /DQJVWRQ -: *URQHPH\HU 6$ 9DOXH RI VXEW

GHWHFWLRQ RI KHPRUUKDJLF EUDLQ OHWERR$¥PRQ FRQWUD\
1HXURUDGLRO %

> @(OOLQJVRQ %0 .LP +- :RRGZRUWK '& HW DO 5HFXUUH(
EHYDFL]XPDE FRQWUDVW HQKDQFHG 7 ZHLJKWHG VXEWUD|



DQG DLG SUHGLFWLRQ RI VXUYLYDGILRORPXOWLEHQWHU FC

> @)LQN .5 )LQN -5 ,PDJLQJ RAXAUIDLXPRW DQWDVHV

> @+D\DVKLGD < +LUDL 7 ORULVKLWD 6 HW DO 'LIIXVLRQ

EUDLQ WXPRUV FRPSDULVRQ ZLWK KL}MWR SR ILEHWURH D QGR
+

> @+DPRQ 0 &RVNXQ 2 &RXUWKpPRX[ 3 HW DO ,50 GH GLII)

FHQWUDOxXx DSSOLBDWLRQV FOLQLTXHYV

> @*DODQDXG ' 1LFROL ) 5RFKH 3 HW DO 6SHFWURVFRSLF

WXPHXUV FEURRQNGEWMASY ZZZ HP FRQVXOWH FRP DUWLFC

$XIXVW

> @*UDQG 6 /HIRXUQLHU9 %HVVRX 3 HW DO OH SRLQW VXL

HW DSSOLFDWLRQV FOLQLTXHV -RXUQDO GH UDGLRORJLH

DFFHVVHG  $XJXVW

> @&KHUQRY 0) 2QR < .XER 2 HW DO &RPSDULVRQ RI + 0

FKDUDFWHULVWLFV LQ VLQJOH PHWD%WDMQ F XRFOL G DVMXERRQJ

+

> @+XDQJ %< .ZRFN / &DVWLOOR 0 HW DO $VVRFLDWLRQ

SHUIXVLRQ LQ EUDLQ PHWDVWDVHV DVVHVVHG ZLWK SURWF

VXVFHSWLELOLW\ FRQWUDVW H QKFEROR® SHDW KN U RS \Z H IUIHKD

+

> @/RXLV 'l 3HUU\' $ 5HLIHQEHUJHU * HW DO 7KH "RUC

&ODVVLILFDWLRQ RI 7XPRUV RI WKH &$6WD OO XHRYRW K OV
+

> @-DIIH && OHDVXUHV RI UHVSRQVH 5(&,678&0+D DQBRQHZ

211 - $P 6RF &0LQ 2QFRO:

> @.DUVHOO 35 6KHHG\ 3) 21&RQQHOO 0- &RPSXWHG WRP

XQNQRZQ-BRU$JLQ +

> @YDQ GH 3RO 0 YDQ $DOVW 9& :LOPLQN -7 HW DO %UDI

SULPDU\ WXPRXU ZKLFK GLDJQRVWIHXBBRFHBMURIAX DU BWG
+

> @.ROH $& 1LHZHJ 2( 3UXLP - HW DO 'HWHFWLRQ RI XQN

XVLQJ SRVLWURQ HPERDWIFRQ WRPRJDSK\

> @*XW]JHLW $ $SQWRFK * .+KO + HW DO 8QNQRZQ 3ULPDU\

ORGDOLW\ 3(7 &72,QLWLDO ([SHULHQFH _ 5DGLRORJ\

KWWSV SXEV UVQD RUJ GRL DEV UDGLRO DFF

> @3DYOLGLV 1 )L]D]L . &DQFHU RI&XQWQRIQ 25UFLRAD Y H PHS
+

> @OLORYLU O 3RSRY , -HOLU 6 7XPRU PDUNHUV LQ PHWD)\

XQNQRZQ SULPBIG\ (RALLORQLW ,QW OHG - ([87&0LQ 5HV

> @:URQVNL 0 $UELW ( 6XUJLFDO WUHDWPHQW RI EUDLQ F

UHWURVSHFWLYH VWXG\ RI  SDWLHQWV _ 5HTXHVW 3")

KWWSV ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ B6 XL

BIURPBPHODQRPDB$BUHWURVSHFWLYHBVWXG\BRIB BSDWLFE

> @:UR VNL O $UELW ( 5XVVR 3 HW DO 6XUJLFDO UHVHFW

FHOO FDUFLQRPBURORXBDWLHGWYV

> @<DQJ 0 1RQDND ' $ VWXG\ RI LPPXQRKLVWRFKHPLFDO (

SXOPRQDU\ DQG PDPPIRD BEDWKRPRPIDV 8 6 &DQ $FDG 3DWKR

+

> _@:HUOLQJ 5: <D]LML + %DFFKL &( HW DO &'; D KLJKO\



RI DGHQRFDUFLQRPDV RI LQWHVWLQDO RULJLQ DQ LPPXQR
PHWDVWDWLBFDBKIUJRFIDNKRO +
> @$HUWV +-:/ 9HOD]TXH] (5 /HLMHQDDU 57+ HW DO 'HFR
QRQLQYDVLYH LPDJLQJ XVLQJ D TXDOWWERMPAXIQH UDGLRPLF
> @=KX < /L + *XR : HW DO 'HFLSKHULQJ *HQRPLF 8QGHU:
05, EDVHG 5DGLRPLF 3KHQRW\SHV R6FQBBISLYH %UHDVW &D
> @*URVVPDQQ 3 6WULQJILHOG 2 (O +DFKHP 1 HW DO 'HI
UDGLRPLF SKHQRW\SHVIHQ(®XE DKBRGHU SULQW ‘2,
H/LIH
> @*LOOLHV 5- .LQDKDQ 3( +ULFDN + 5DGLRPLFV ,PDJHV
$UH 'WBLRORJ\ +
> @:X : 3DUPDU & *URVVPDQQ 3 HW DO ([SORUDWRU\ 6W X
&ODVVLILHUV IRU /XQ)USDQQ¥ RQ FRUWRORJ\
> @0X : &KHQ = /LDQJ < HW DO 6WDJLQJ RI FHUYLFDO FD
KHWHURJHQHLW\ FKDUDFWHUL]JHG E\ WH[V8KWUH OHG WL RIDV R
+
> @/LDQJ & +XDQJ < +H/ HW DO 7KH GHYHORSPHQW DQG
UDGLRPLFV VLIQDWXUH IRU WKH SUHRSHUDWLYH GLVFULPL
FRORUHF WO F\WN DB BKW +
> @&R]]L / 'LQDSROL 1 )RJOLDWD $ HW DO 5DGLRPLFV ED
FRQWURO DQG VXUYLYDO LQ KHSDWRFHOOXODU FDUFLQRPEL
DUF WKHABD&DQFHU
> @=KDQJ % 7LDQ - 'RQJ' HW DO 5DGLRPLFV )HDWXUHV |
3URJQRVWLF )DFWRUV LQ $GYDQFRGLID §ROKBU\RKHM RO & CHWP
&DQFHU 5HV +
> @+XDQJ < /LX = +H/ HW DO 5DGLRPLFV 6LIQDWXUH $ :
3UHGLFWLRQ RI 'LVHDVH )UHH 6XUYLYDO LQ (DUO\ 6WDJH
5DGLRORJ\ -
> @OLFKHHO &0 1DVV 6- 2PHQ *6 HW DO &RPPLWWHH RQ
7HVWV IRU 3UHGLFWLQJ 3DWLHQW 2XWFRPHV LQ &0LQLFDO
KWWSV ZZZ QDS HGX LQLWLDWLYH FRPPLWWHH RQ WKH UF
SDWLHQW RXWFRPHV LQ FOLQLFDO WULDOV DFFHVVHG $
> @5DSKDHO OHLHU 8UVSHWHU .QHFKW 6WHIDQ %DXHU &OlI
6HJPHQWDWLRQ OHWKRG IRU /RQJLWXGLQDO %UDLQ 7XPRU
KWWSV ZZZ UHVHDUFKJDWH QHW SXEOLFDWLRQ B&O
DXWRPDWLFB6HIJPHQWDWLRQBOHWKRGBIRUB/RQJLWXGLQDO
$XIXVW
> @'1XQJ/ 3KDP &KHQ\DQJ :X DQG -HUU\ / 3ULQFH &XUUHL
,PDJH 6HIJPHQWDWLRQ _ $QQXDO 5HYLHZ Rl %LRPHGLEDO (Q
KWWSV ZZZ DQQXDOUHYLHZV RUJ GRL DEV DQQXUHY

> @OLFKDHO .DVV $QGUHZ :LWNLQ 'HPHWUL 7HU]JRSRXOR\
PRGHOV _ 6SULQJHU/LQN KWWSV OLQN VSULQJHU ERP DU\
$XIXVW
> @/LPNLQ (- 6XQ 5 'HUFOH / HW DO 3URPLVHV DQG FKDO
FRPSXWDWLRQDO PHGLFDO LPD$R@I2QPRQRRLFYXUQPRRE PRC
+
> @-DEHU -XQWX-DQ 6LMEHUV'LUN 9DQ "\FN HW DO %LDV )L
6SULQJHU/LQN KWWSV OLQN VSULQJHU FRP FKDSWHU



$XIXVW

> @HOLQJHWWH + 6HIJPHQWDWLRQ GYJLPDJHV PpGLFDOHYV

KWWSV LJJ LFXEH XQLVWUD IU LQGH[ SKS 3XEOL 7KHVHV+'

> @7XVWLVRQ 1- $YDQWV %% &RRN 3$ HW DO ,@((7. LPSU

7UDQV OHG ,PDJLQJ +

> @$YDQWV %% 7XVWLVRQ 1- 6RQJ * HW DO $ 5HSURGXFI

6LPLODULW\ OHWULF 3HUIRUPDQFHKQR(PDLI® ,PDIJH S5HILVW

+

> @,VHQVHH ) 6FKHOO 0 3I0XHJHU , HW DO $XWRPDWHG

05, XVLQJ DUWLILFLDX® HUDIL® QBRI RUNV

> @6KDILT 80 +DVVDQ 0 =KDQJ ** /DWLIL . HW DO ,QWULC

IHDWXUHV RQ YR[HO VL]H D@QHG@BKREHU RI JUD\ OHYHOV

> @ODFNLQ ' )DYH ; =KDQJ/ HW DO +DUPRQL]JLQJ WKH SL

FRPSXWHG WRPRJUDSK3@PEGRPRPALFVHVWXGLHV

> @YDQ *ULHWKX\VHQ --0 )HGRURY $ 3DUPDU & &RPSXWD

'HFRGH WKH 5DGLRJWDSKLHU3KHY R W\ SHH

> @=ZDQHQEXUJ $ /HJHU 6 9DOOLQUHV 0 ,PDJH ELRPDUNH

$U;LY &V (HVV

> @5HX]p 6 6FKHUQEHUJ $ 2UOKDF ) HW DO 5DGLRPLFV L

5DGLDWLRQ 7KHUDS\ OHWKRGW V8 LWIDGIODW RQGE RX B A B Bk
+

> @7KLEDXOW * )(57,/ % 1DYDUUR & HW DO 7H[WXUH ,QGl|

ODWUL[ $SSOLFDWLRQ WR &HOO 1XFOHL &ODVVLILFDWLRQ

> @$PDGDVXQ 0 .LQJ 5 7H[WXUDO IHDWXUHV FRUUHVSRQG

7UDQV 6\VW 0DQ &\EHUG@

> @RQJ KXL :X $UDWL 6 .XUDQL ' 5DLFX HW DO 581 /(1*7-

92/80(75,& 7(;785( KWWSV ZZZ VHPDQWLFVFKRODU RUJ SD

(1&2',1* )25 92/80(75,& 7(;:785( ;X

. XUDQL GGGF D H G DHD D E H F DFFHVVHG $

> @&ROOLQV '/ +ROPHV &- 3HWHUV 70 HW DO $XWRPDWLI

QHXURDQDWRPLFBRPVH%UPHQWIDESRIQHDG RI SULQW -DQXDL
KEP

> @OD]]JLRWWD - 7RJD $ (YDQV $ HW DO $ SUREDELOLVWL

KXPDQ EUDLQ ,QWHUQDWLRQDO &R Q\BRUWR X P7 UDW % B D6IRF 0

BHU % i

> @/RKPDQQ 3 .RFKHU 0 5XJH 0, HW DO 3(7 05, 5DGLRPLF

OHWDVYWIRHY 1HXYB®E DKHDG Rl SULQW )HEUXDU\ ‘2,
IQHXU

> @ODQGUHNDU -1 5HFHLYHU 2SHUDWLQJ &KDUDFWHULVWL

$VVHVVPHIQRWDF 2QFRO +

> @2UWL] 5DPyQ 5 /DUUR]D $ 5XL] (VSDxD 6 &ODVVLI\LQJ

SULPDU\ VLWH RI RULJLQ XVLQJ D UDGLRPLFV DSSURDFK ETC

VWX&EU 5DGLRO *

> @.QLHS +& ODGHVWD ) 6FKQHLGHU 7 5DGLRPLFV RI %UD

OHWDVWDWLF 5MX@®IRRO R\BH *

> @IJXLGHBNBEURQFKRSXOPRQDLUHVBILQDOZHEBB SGI

VDQWH IU XSORDG GRFV DSSOLFDWLRQ SGI
JXLGHBNBEURQFKRSXOPRQDLUHVBILQDOZHEBB SGI D

> @&ROOQqJH )UDQoDLV GHV 3DWKRORJLVWHV &R3DWK ,WH



VHLQ

> @&ROOQJH )UDQoDLV GHV 3DWKRORJLVWHV &R3DWK $0Q

9pQpUPRORJILH ,WHP H[ LWHP + 7XPHXUV FXWDQpHV

KWWSV ZZZ HP FRQVXOWH FRP DUWLFOH DFFHVVHG

> @&ROO0OQJH )UDQoDLV GHV 3DWKRORJLVWHV &R3DWK &D

,WHP H[ LWHP + 7XPHXUV GX F{ORQ HW GX UHFWXP |

SDWKRORJLTXH HQVHLJQHPHQW DQDSDWKB VLWH KWPO |

> @*HRUJLDGLV 3 &DYRXUDV ' .DODW]LV , HW DO (QKDQF

EHWZHHQ PHWDVWDVHV JOLRPDV DQG PHQLQJLRPDV RQ EU

DQG HQVHPEOH SDWWH W® JUHER YR QW,PRQ LRHWK R G V

> @)HWLW $( 1RYDN - 3HHW $& 7KUHH GLPHQVLRQDO WHJ

LPSURYH GLDJQRVWLF FODVVLILFOWS RQ RPHFELOGKRRG EUL
+

> @ODKPRXG *KRQHLP ' 7RXVVDLQW * &RQVWDQV -0 7KUH

LQ 05, D SUHOLPLQDU\ HYDIIXBMALRQ ,lP®IJOQRRDV

> @/L = ODR < /L + 'LIIHUHQWLDWLQJ EUDLQ PHWDVWDVH\

RI OXQJ FDQFHUV XVLQJ WH[WXUHODQQ GWVYRQ@ROHGSRVWFRQC
+

> @*UjYLN ( <L ' ,Y 0O 'HHS OHDUQLQJ HQDEOHV DXWRPDW

EUDLQ PHWDVWDVHV RQO®XQWIHWHRIX HRIFH. Q3 ,-05 ¢

> @:XH - :DQJ % O0LQJ < 'HHS OHDUQLQJ EDVHG GHWHFWL]

PDQDJHPHQW RI EUBIXQY R RWBRW DV HV

> @1DOHSD - ODUFLQNLHZLF] O .DZXORN O 'DWD $XJPHQW

BHIJPHQWDWLRYURQW £RWPBXW 1HXURVFL

$11(;(6

$11(;( ORGQqOHV GpILQLY FRPPH RSWLPDX[ SRXU
© 2QH YV 2QH @



$11(;( 5pVXOWDW VSSREWMBLGIDP VROD ODLILFDWLRQ
2QH

$11(;( SpVXOWDWVUSROBWE OOCDNVNFODYWWVIHLFDWLRQ 2(



$11(;( S5pVXOWDW\D BSRUBNFOW FRIDVWOALILFDWLRQ =~
20QH

$11(;( SpVXOWDWY SRUWDQW VXU ODSSEEHQWLYV
OD FODVVLILFDWLRQ 2QH YHUVXV 2QH



$11(;( ORGQqOHYV GpILQLVY FRPPH RSWLPDX[ SRXU
© 2QH YV 2WKHUV 2

$11(;( 5pVXOWDW VSSREWBBLGIDP VROD ODLILFDWLRQ
2WKHUYV



$11(;( SpVXOWDWVUSROBWE OOCDNVFODWWVIHLFDWLRQ 2(
2WKHUV

$11(;( 5pVXOWDW\DBRUBHIFQW FRXRDWALILFDWLRQ 2
2WKHUV



$11(;( 5pVXOWDWY SRUWDQW VXU OJDSSUHQWL"
GH OD FODVVLILFDWLRQ 2QH YHUVXV 2WKHUV

$11(;( &DUDFWpULVWLTXHYVY ORUSKRORJLTXHV G
Of1.59 @



5(680( HW 0276 &/(6

7 LWM@HA W/ K V@ D Q 0 Riub F W p@x/ R DOl ALY W R GRDRIQIMXG\VGIL R BIHSOH pUp EGBP@WWD VWDV HV
7LWUH GH OD WKexkwWdpHWHD QO3 ®DAQMRI WKH KLVWRORJLFDO VXEW\SH E\ UDGLRPLF D

5pV XMHQUD Qo DENH K WLP L @HD S DjFG WWHF U LOPHLICBARL PG WRpIW D VR I WXOB D V H

G XAR G (FRP E L G BFRQ QMY LG HAR/Q QuypSHIVW LIDKFHVD W G ED\R F D O IG\HAX P RESDUNAX U

O ,5HVGH¥DUDFW p WIDVGAIRPEIMRNYHQBMW0' SRQGpUpPHSUGQMHRMIRGROLQLXP
0pWKR &H VW NGHYV U R VESLHFAHD ML FFOCHAD U D F W p U D '@ WR FAXFWMNSEIIF p W D VR IIYWEWY D O H V
OH\O XWp T X FS@W AV P p W D VAP I B D R ¥AGIDWPA X H JF 1$ R Y VG R O LFKIHY PS D W LGHRIQWV V

W U DD W %P p W D VSMUIRWHHEQFDDDQNE BBLR X PR G IFD Q BAH L QG IR pODQIRWB RFDQFRORUHFWDO

/ DQD QQWFHOXDH IP H Q B BDWR QX PR OBO W U DG WWHDHGWHW H[W UBHF ILBRBWpULVWLTXH
UDGLRPGR®XMADUDFW pG NWHPRMEW FDUDFWpBDVWMXBBRUGHO D p J VRQP RHWO H
FDUDFWpBEDV MXBHHYWEXYHY HEK U IG\D @ M P WPHU p J L'RIQG R Q QFodH\VQ IHTKHNR RUG R Q Q p HV
VSDW L DEOXHED U\EHQR®P DG @ W BDWp R GBI O HPWEM O\V pRIRG {BAYDVVLRFEWWLRQ
PWH[DPLYHORDWSBUREGKHPWUHRQYHNVXHE HRDAU D FW p BOVLWL REXHAH[HKQLTXHPHQW
OHV FR R U/CSROMQOHD/R ¥ DEHG DX AREQLL T X HPHAQ WD F W pU D & WR FHORHR/P EL QG HV R Q

W R XQWHAW U D F W p UHL X W W TYOHRDENMEBE R S B/R KHYD P LQHWH U IR U PAYOR K YRILWF UL PQRDQW
VWUDWQBHLRQ HR®BIW UDWQRHLRQ 28WKMDO L GFOWRLLE/QSHDWMHD! | H F WWHPR\HQ QH V
VFRWHRF $3& PHVXRBIRELSDBMHIRED DOMHRKR\HQDH PR QUAXB O B F LIVE RXQURIDFV

p WD S S RAXW pVQ V IERHBGIS U H Q WHWIVO U €@ B WILIRIV L GIWRLLAF@WX OWBWBUDFWpULVWLTXH
UDG LR PROPR-DA HPH L O g ¥ X 8 ROOWPNYY O D Q B PBIYS DRXODWW Y KB\H 3 R XOUHDK WW\HB\H V
OpVLREMSIOYGD QWG L R RLO MGR Q QpSD/WQ D EPRG q OLK\DPE P E LQ@H W U P H @MW \B § WH |

G LV FU L PLROOPWW D VRACCPPHDM M/ LG BO DV V L OLFWMRURE $8&  * HWQ FRUH

) GH * 3 R YOUHP\p W D VRARIDVLFY WOHINKX WQ RIBY L REV HGIWR YW RBEW GYOWDGLRPLTXH

DY KKY FRWAF $8& HWQFRUBH * &HSHQIEHYE WP WD EHQ W D LAHPRGIRQV

pT XL O LEHRDIH V A YW D VRRIOLYW H VD X W B BOQVR OW L REWQBIE V HQW HJ G D @ D GIDEIZH

VW UDRVMQYH HRWQ ILQB O DV VL IGRW WR RQUYP R QOOUWOHSSTRUPAX WRIIHW p J @ USLIHNKV p
VDWLVIG LD/SDHGWRD QDAL R PED K € MWSDW ERQ A ¥ X ¥ HREW BFGRHQ W XY@ D D G L R POHX H
SRWHGW RO WKLOR X VEU® IDGGIL D J Q B DL | | H “ U H G APLHD WY IDREW ‘DNHEZHB POBIQ RPH /HV
SHUIR URDLORDR \RE WIHSDXIBAR G HY PHH VB DWH DAL | L F DWREY XSARMEM | p U KOOIAW DV W D V H V
SXOPRQPROHNRD\P P D LUBMW DISGFRQ V LVUMPHDIDR B R E GBHPE D V V L IRXFOW L RSIRXWV H V
FRQVRPH ®HWW K R G R QR RIGH WALHEIDU/B MG R Q Q\W\W B Q G DRIHG WATMM/DO DOHBR ©Q R VB H V
WXPHXUV DYHF GHV VLIQDWXUHY GH FDUDFWpPULVWLTXHV G LPDJHV SOXV VSpF

5pVXMH® QJODELWHF WD L QHO-E L GUBALY F U L WIKSDIVWP R UW IE U DFLFQW D V BVIDWRH®

PRGHARPELGDQOGEBW®D\GDWIRP ®5, EDWHGPRRFDO DWW RBQ G L RIPD B MIURPY

ZHLIJKWBIS, DIWBG R O LQ MHPWWKE &NH W U R VES_HF FHQ WHHHR\F O X 6 B G RPL WK IUR M

W KPHR \AR P P E @ CPLHOW D VIWPIR\QHI\E U CPLHOW D VIWRW KW SRV W J D GRIOTXH.QPHK QWUHDWH G

SDW IZH@MR/H W D VW R&X&D Q F HIW RPU HBIVQWF HIW RPH O D CRP®I U RPR O R UFHDRVWBX®H

DQDOLNPEYD XEHBHQ\R DWKIHR @RI LROH SUR RNV LOD JBQIS[W UDRWDRQ RIPRW XUH V

LQFOXGILQYWIRD®KUH B WKDVRIU@/ KH DS M/ KAHX PURHUJ IDRYGS | H D WX I VARU@/ KAHH [ VRX U H

J U DDH YIH@W WHD PUHH J LSRGQL Q& B V@G V'S D WR R 0 G RQDINHN B FED W\ F H @& H ID\@DIBWDD V R

DQDOWBGVVLIRPRBWERPDPLR®WGRXWL || HD 8 QUR IRRKGIVL Q HEDADOUIMH [R Q ®AK H

VSDWRBOG ROWMHXPERRFDWQRD GLRPDWHQBNRPELQRWORQ W X ZRMV U D WU HH V

D G R SWHR[® P LMQKSH U IR U RIGLAVHF UL BREBAKBIQH RQ \RWQBIDDAMIKBQH RQ 2WWKIHIIW H J\

5HSHIFWR@V Y DADLSHDUNR B@WEHI DR F $9 &R UM F R DPMH D VRKRIPME L © UG F IDVQUBHF D O O

ZLWWK KDU P POIDRY HF B OBF LVE RQUZBIFMH S RRIGY K& R 0 HY QUG KR R V'V Y DWD U B DGMWRIQ

5HV XOKRMVD G L R R DR D F WH R Z\MEEHFYW V XROBHO D Q RR P § DW R &HNV K Bl LR YRWK H

R W IOHHW W RSH R Z H YOHHWL W R 16 U R@ R\BS/D W D V@ERR P E LIQ BBROG DO RZRIGLVFULPLRD WL Q J

E U HBNWD VIHIMVGHRUGIOD V V L ZLLAVDURLIR 8 B RRIH  © DQIEQ) VFRRIH * YRBROLF

P HW D WNRW KHHRE VHUR RG R URUD G LRPILBYRF $GEBRRIH * DQIEQ VFRRIH *“
+RZHYWMKNVR DHWWH UWDH Q O'W KED E D O PQB WBAR CLHAW D VWD VRIW K B H FDZH H

Q R VDHRCE V HRFIH) Q QVORHOYHH U R RWAW U DWEIDW @ DV V L RIG R /X R RRW IS U P L VLY RIW

VD W L V EEDPURRBLD\G L FERLLRDLGVEED W D B® Q F O XAKLRAY Y& \R WAKWDING L RFDIWFKBHR W HVQIRH. D O

DG LD JQRN@QFGH. | | HU H @ UDRHNR DVRWFCHOD/Q RO L D J Q RV W RRJ R B O/ DH\QHEER G H O

ZDQRWLJIQL I LUFREMBMI | H U FOQ\WFLFOMGESU HB N WD V TKOH. B\P\OHLSE 6V RH U I RRROWL FODVYV

FODVVLISERBARRQ VR OWKRRW K R GIRQME X L\D\W& D Q G DEDGLD G DWW RRIUH Q R W\ H V

PRUH VSHFLILF LPDJH IHDWXUH VLIQDWXUHV

ORWV FOpV HGQWODWOVHLADUPEUDOH 3ULPLWLI LQFRQQX ,50 '7 SRVW LQMHFWLRQ



ORWY FOpV HQDMQIhA@WLYWDVH SBFONDRRQWUDNBU\' 7 ZHLJKHG 05 5DGLRPLFV ODFKL



