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FWKLDP#XQLY WKLHV VQ L\OD. DI AXG DB\ WAX FD G HIG/XV VIQQ X WIDK \

5e680e /D JHVWLRQ GX V\VWWgPH G<«LQIRUPDWDRQVGHSDORERY OP
OHWDFRPSXWLQJ 'LUHFWRU\ 6HYY&FHULDGY HEGH{Q MRYURPWLRQ 6HU)
IRUWHPHQW VXU OHV SHUIRUP D/QIFTHAH G 3X0QXN LIHX.O\O N R@QXRUWRDY GRS
VXU OHV UpVHDX[ VWUXFWXUpV ROW W W ODHR/S RR QMY S B M SHI®D SW p H
UpSOLFDWLRQV HW DX[ HQYLURQQHRHMDQ W FRP SWHDB HTKHW LQV X1
SURSRVRQV XQH DSSURFKH GLVWHVERXW FGH/ WQHRPKBHWF KHE G H W L E XV
,QGH[ BHUYHU EDVpH VXU OHV UpPMHERR®RWUGW UXEINSWpPY DX[ HQ
G\QDPLTXHV FRPPH OHV JULOOHYV

$%675%$&77KH PDQDJHPHQW RI *OREXV LQIRUWDDUIR® B\VMWHYP 0PE
OHWDFRPSXWLQJ 'LUHFWRU\ 6HUYUEB ,QQGE[*, B RUPDWHLRQ 6HUYLF
LQIOXHQFHV WKH SHUIRUPDQFHV RIHGBDWDOS BEBRAHWVY[INE YVYRIOXWLRC
VWUXFWXUHG QHWZRUNV DUH SURBRW HEG DY H @ HIR UWKMHY JBIUBIHS O L |
G\QDPLF HQYLURQPHQW 7DNLQJHMFARXQWHNEURERVAIVRIIGEVYWULEX
QDPHG '*,6 'LVWLEXWHG *ULG ,Q@HHWHENYVHRYHRWU UEDARKXG RQ QRW
QHWZRUNV ZKLFK DUH YHU\ DG D SHMOHAG QLR 6 \JIQUDLSL F RAPCGBYXIWWIRQRIP

0276 &/e6 *ULOOH $QQXDLUH UpSOLFDRMLRI3 VIVWgPH G<LQIRUPDWL

.(<:25'6 *ULG 'LUHFWRU\ UHSOLFDWBRQ ,QIRUPDWLRQ V\VWHP
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, QWURGXFWLRQ

/D JHVWLRQ GHV UHVVRXUFHNRE®D(PH AORYGWROOQOWD CH
+XYUH XQ FHUWDLQ QRPEUH GI&H WHXKFWKHWH\G AV GARH
PLGGOHZDUH WHO TXH */2%86 ¥HWVAHMKNVWNNMNYHNHGEHFR
6\VWgPH G ,QIRUPDWLRQ G XQHOLWLO®MHU OXDQEMXW/LL
OHWDFRPSXWLQJ 'LUHFWRU\ 6HUYLFH > @

%HDXFRXS GH VHUYLFHV GH GWBRXNM\H GBI \VG B HWHPYE
DGRSWHQW XQH DSSURFKH FH@QWSPQGDEW RX - KLRO E
O-DUFKLWHFWXUH QpFHVVLWHAY GO RIHI SO D/AM W g1 ¥
PLOOLHUV GH QXGV $FW XH X@H RIQYWH [ D\DWDQ@X\SDW WE [
VIVWQGPHV 3 3 3HHU 7R 3HHUX[ WHSIRVAHQXW p\K ULBI M VU P W W
OD ORFDOLVDWLRQ GHV LQLRWHMHDWLRYWROW WRSWORX(
j OD UHFKHUFKH G-LQIRUPDWEWR®UDHK RIQ S®X TUXPHH DD |
WHUPHV GH EDQGH SDVVDQWHU\LQHYV MW HEN. O3 KMAD G &
UpVHDX[ XWLOLVHQW OHV WDEOHV@ HSKBF KDHW 'GZVWH)
GH KDFKDJH WUQV GLIIpUHQWYVSSXRFRMVYDERLUXGHWX
POHYp SRXU UpSRQGUH j GH VUWDTMWWHIU DXSG WU R AK-HUHWD R

'DQV FHW DUWLFOH QRXV SURFBKRVRIH OBIX FVRXLY B
LQIRUPDWLRQV HW GH UHFKHUGRH GEBVpWHYX®RXOHANVDG |
ELQDLUH GH UHFKHUFKH pTXL®LSSHO pH @*, & HW WML D%
,QGH[ 6HUYHU RSWLPLVH OH WHPSDLOW® H IGHK ODF KBIL |
/"DUWLFOH HVW RUJDQLVp FRPFHQWKH W X HODDN X\HWF W RR
GLVWULEXWLRQ GH O-DQQXDLUSHJpVIHDWROQVVERWURIQD
GLVWULEXWLRQ GH O -DQQXDG&DW L RRXW KPRRIS R X R GHWX D]
O -DUFKLWHFWXUH SURSRpH GDQV OD VHFWLRQ

%DFNJURXQG

'DQV > @ LO D pWp SURSRVEXXQH \DRERPWH RS 0G UL W U
UHSRVH VXU OD WRSRORJLH ERRWGRQ @ HUWYLF I H)V F,I6D
4XDQG XQ Q+XG D EHVRLQ G X-@ ERARKL OUD QQ,I6 DPR QKK 0@
Q-H[LVWH SDV GDQV O-DQQHDX @IDYHBIX XEWKH WH BRHKX
/'DUWLFOH > @ SUpVHQWH RKHEBI\GHU BWU K@ DXQMH D%
GH SDLUV SRLQWV QRLU H\NUGOHM RALMCHVL R G\VQY FE\Q
HVW OLp j XQ SDLU SDU ON ®FRORXW MHUHW Fak HQUWOR® B C
PDLQWLHQW FROOHFWLYHPHQMVKBULX®H B WORRFILA X HG I$ RC
GpFHQWUDOLVp GH UHVVRXUFHNpHD CRQXWL@QHVH,' RIL
GRPDLQHV DGPLQLVWUDWLIV EIKNWRF MR PHN 1$ URGRIH
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$SSURFKH GLVWULEXpH SRXU XQH RSYHIPLMDAH. R g V'R XODFENFGDQV O

8QH IRQFWLRQ GH KDFKDJH HIX ORP G X \GNR DBLSDH TORX
O-LGHQWLILDQW /D PrPH RSpBEWHRQUHOW FHOIHFRMXPKI
UHVVRXUFH 1RWRQV TXH FHV VWDSPVRBKHW WU SRW XQ
&KRUG /H PpFDQLVPH GH UHPF K HUWF K\HJ RIMV VR XPWR R QS
FRPSOH[LWp HQ 2 ORJ1

$SSURFKH GH GLVWULEXWLRQ HW DUFKLWHEF

$UFKLWHFWXUH GH '*,6 HW RUJDQLVDWLRQ GHV

1RXV SURSRVRQV XQH DSSURFIGH ®HXYWBXEXHY @HR R
'LVWLEXWHG *ULG ,QGH[ 6HXYHURQ BDVKFWXW OH VL R )
TXH FKDTXH VLWH GLVSRVH GHV)ERPSRVDQWYV &KV YDHX
&( pOpPHQW GH FDOFXO 6( plOpRPHQW XGH UV V-REG
UHSUPpVHQWHQW OHV *,,6 *UEG ,GEM[V,QNRIWP I'\R XK QO 61N
VLWH DQQRQFHQW OHXUV UHNWW RXURHMH Q OV XMLWHE GRI
UHOLpV SDU OHV *,,6 /D FRPX QL FHIDMLRH) Q QW K,U6V L MH
ORFDO VRXV IRUPH G-XQ DUEWH @& 9H QVRHFDED HT BIH W \ QAWK
VLWH LY 8QH WDEOH GHSWRMHNQWY SHYU XQADFEHEOM |
HQVHPEOH GH © FRQQDLVVDQWHIVXWNVKY QHW HWH V¥ RKRJ
FDFKH HVW G\QDPLTXH
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JLIXURRRPSRVDQWYV G<XQ VLWH GRQQp

'DQV FHWWH QRXYHOOH DU F& MR BRWXHGIL pO/HN QG UIK H
UpVHDX QRQ VWUXFWXUp &H XTQXILT R H Y UH © WUWRH MXY LR B
JHVWLRQ GH O-HQVHPEOH GHV UHVVRXUFHV G-XQH JUL(

JRQFWLRQQHPHQW GH '*,6

$MRXW HW VXSSUHVVLRQ G<XQ Q*XG

/' DMRXW G-XQ Q+XG VH IDLW DX @IXG VXHQRFHIOV WU 1§
* 6 GX VLWH DXTXHO LO DSYRQWLHQW BMH Y H\D Q M\
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/'LQVHUWLRQ GHV UHVVRXUFHVY BIVEU FWOIDH XVRIS
VXSSUHVVLRQ HVW VLPLODLUHXH O XIQW HSHMLIRDH VP GILV
VXSSUHVVLRQ G-XQH UHVVRXUF® GY¥YXNG LGBIQW XX H | El
1pDQPRLQV O-DUEUH GHYUD OGBVPTYLEPLEUM. EWIE G G HF |
SURSULpPWpPV G-XQ DUEUH $9/

/D UHFKHUFKH GH UHVVRXUFH

7TRXWH UHFKHUFKH FRPPHQFH SWDBHXQH D®HQWTLXIl WI
&RPSXWLQJ 5HTXHVW 4XHU\ RXX&894A 6MVMRUDIWM BHEXIH
S5HT L S W O 8QH UHTXrW3D VY HWAQGLIRIHQ MOWIDIFOWE LN- V(
LQLWLDWHXU GH OD UHFKHWEKH KT XGW HVW[WW & RX@QWHQ

5HFKHUFKH ORFDOH

/D UHFKHUFKH VH GpURXOH H[D/AW RRH QB/R X3H XD DRYP
DYHF XQH FRPSOH[LWp HQ 2 GIFXH U F&HSE QG/MQ B0 XV \E |
FDV G-XQH UHFKHUFKH G-HVSDFH GLVTXH QRQ FRQWLJ;

5HFKHUFKH GDQV OD JULOOH

/ID PPWKRGH TXH QRXV SURSRVROW FRQGN VIWH R Q QW
FKDQFH GH UpSRQGUH DX|[ UETXWWEVVE®W XOHLNO UpB R E
GpMj WUDLWpPHV &HWWH FREOQDHVYXDWHW SHU®HKWWWRU
PRLQV GH YRLVLQV HW GRQF GH PDDQEPIQGH SDXWRLQ
GLPLQXHU OD ODWHQFH WRXWR B QHNV DRW VOK - K Q[ IOPHXG
XQH UHTXrWH GH GpFRXYHUWH BRPPHQFRXSFY \O - D Q QH
OH QRPEUH GH UpSRQVHV SR\DLOARUNH O H) FD/FK F5 BIW W XA R
UHVVRXUFHV SUpPVHQWHYV GDQV FO Ml WGUAHKH GHRRIDJIVS\R (
FRQWDFWpPHY HQ SULRULWp

JLIXUH/HV GLIIpUHQWHY pWDSHYV SRXUFRKD ORFDOLVDW
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$SSURFKH GLVWULEXpH SRXU XQH FRRSWHLLPW M DGAH. B & V/HRR ODFENFGDQV O
*HVWLRQ GX FDFKH

,QWXLWLYHPHQW QRXV SRXYRWQGIEQWY K J XD PKH Q9 I
TXH VL HOOHV FRUUHVSRQGBRMW T >CH 0 RXKHW VR XU F KR @\
XQH GHPDQGH G-DOORFDWLRGHGW UMRW B XUFRIVL V8 DUX A
FDFKH IDYRULVH OHV Q%XGV STRQ WO HWp BHFRRQ W F Bl ® O
O-XWLOLVDWLRQ G-XQ FDFKW VOIHR QW SIRMR XW pUHpF B S WL
VRQW SDV GpMj SUpVHQWHNU BIDRH O D/X@ R/FHD VOIRRIQY THH L
HITHFWLYHPHQW OHV UHVVRXEFHR/X)Y KWWOIW HO PDWHLX A
FRPPH pWDQW DOORXpHV /RUVQMHUFT X HQ 1545 Gl FIRIX
UHVVRXUFHV HW TXH OH FDFRXYPRWVUPHRQ SO KV ®I Q-
TXL D pWp GHPDQGp OD SROLWHWRKWGH JHYWILRLR GLY
Q-D\DQW MDPDLV pWp DOORRIDR RXWLRG 8RQYWO DS GROWE

JRUVTXH OH FDFKH HVW SOHLQLWW TW-XIQ DMNMRRXW P X
VFPpQDULRV VRQW SRVVLEOHWRLSDD @WBUH GHO$UDRY G
G-DOORFDWLRQ HVW OD SOXVLUPPHGDMWHHEG W OER 5D WR
GH IDLUH OD GLIIpUHQFH HQW UGHH OF-DVF HQH: X B \H \BW p® HHI
DQFLHQQH TXL HVW VXSSUHMBWHLRQLOQH $HUPH\EBDN @R
GLIIpUHQFH HQWUH Q+XGV DO®RH WD X QD VWWNGJ p &WADHQUD |
FDFKH G-XQ *,,6 HVW PLV j MKXHLU WO - IG\H X H\O/R QUIFE VFIR
FH *,,6 LO IDXGUD DWWHQGURIX@HWHGMDLQRWBAPEV 5@
FDFKH FH TXL Q-HVW SDV WRKXRQVVSREWW FIDRQWHE HYH R

$ILQ G-DPpOLRUHU OD YLWHWAM B8W GRRSFOOWVDUHIGE
SRXYRQV DMRXWHU XQ PpFDQPDMH RSOV Cap PRXRHUWH V
TX-XQ *,,6 SRVVGQGH GDQV VR QHPPFHQHN XIMO B M} M RKF W
ORUVTX-XQ Q+XG DOORXH XQHDWHRQRXVURBW BQWVYBDEW
FDFKH LO YpULILH VL FHV L-QIQRH RD)W RKY W USNHR YALHH QG
G-XQH GLIIXVLRQ 'DQV FH GHXWHKU 6BVORGSIUYYLRQ\
GH OD UHVVRXUFH 6XU UpFHSVWLR®, ,6HT KH DV \8IHHE W XPH
G-LQIRUPDWLRQV GLIIXVH XQ RRUVDON SRX0 D¥DBWL
UHVVRXUFH FRQFHUQpPH DIMRXY - 06 X5 XDFKHQ \&HO-DVS\F
OHV LQIRUPDWLRQV GLIIXVpHYV j MRXU GDQV OHV FDFKF

O9ODOLGDWLRQ WKpRULTXH HW H[SpULPHQWD

O9DOLGDWLRQ WKpRULTXH

&KDTXH VLWH JpUDQW VHV SDWSRE@Y G HMWVRXW FHHW GO
GH UHVVRXUFHV VH IRQW ORHDOQRWHW \VM\gPXHW BB XWI\
GHV UHVVRXUFHV GLVSRQLEOKVXQKUJOHMOBLIBRXUQW
FDUDFWpPpULVWLTXHV GH QR ®RXMUY RIOVHFLRIPO QMR XGH O*B,Y
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/D UHFKHUFKH ORFDOH DX QHYQMILIT )GH jFKIDAGH @I
RSpUDWLRQV YRQM WM PRAISDUDLVRQ HVIWK VIQWKpWL\

2 ORJ < < QRF
UHVVRXUFHV GI

5pVHDX x5, %6

7\SH GH ! 6WUXFWXUp 1RQ VWUXFWXUp

S5HVVF (QUHJLVWUHPH( $X QLYHDX GX *,,6 ORF

SHSUpVHQWELC| /LVWH 8WLOLVI $UEUH $9/ UHFKHUFKH

UHVVRXUFHV| 6+$ KDVKLQJ | GLFKRWRPLTXH

S5HFKH %DVpH VXU OD | OXOWLFULWqUHN 2 OR
GH OD UHVVRXU ORFDO 1 QRPEUH GH

UHVVRXUFH OREDO

YRUWH 5p¢

3DV $GDSWpH

$GDSWpH

7TDEOHOWXGH &RPSDUDWLYH GH '*,6 HW

9DOLGDWLRQ H[SpPULPHQWDOH
1RXV DYRQV XWLOLVp OH VLPXKDODOWHXUVRUHRWA PJ >Q@!

LOQWHUYDOOHYV GH

HQWUH HW

g

HF X\ QRVHBRQGHI\QDXGV

'DQV FHWVWH LPBIKRALD WH RWQOW L 8 R \H |
VXUFKDUJH GH OD JULOOH HRTXXWRMNWQWDQW OH QRPEU}

JLIXUHITHW GX QRPEUH GH QxXGV FRQWHQXWQOWH®D PrPH L
SHUIRUPDQFHYV

/D ILIXUH

PRQWUH TXH OD-B UFLW XID®FHUG B GHD LIYIIOC

QRPEUH GH VDXWV QpFHVVDLRXWYFBRTND Q8 WIALR XY pHTUX BXC
GHUQLqUH DXJPHQWH HW GRQ¥VWpPH OHV VSHWXI R WXL @ FHi(

GHV DQQXDLUHV ORFDX]

FRQWULEXp j
TXH FHWWH

FRXUV GHVY UHFKHUFKHV

H W HO/D UUHDT X It & HW p D& HQ WYUHDIL XV K
O-DPpOLRUDWL@® DG\H HODN UW B i§ ¥ UFPKS-R USAHE
IUpTXHQFH SRVHHXQV SWRKEWGHPUH 16D KW OHIW
/HVW DY RX U VGWNPEMDVE O/HG \S E
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$SSURFKH GLVWULEXpH SRXU XQH ARSWHLPL M DG\H. R & VO/HR OWDFEPFGDQV O
1RPEUH GH VDXWV YV /DWHQFH

'*'6 VXSSRUWH ELHQ OH IDFWHXRR GWUWKE®OHXH DODL.
PR\HQQH G XQ FKHPLQ XWLOLYWH RXB @®@¥FHK HR)L @ FOWR X1Q H

JLIXUHYROXWLRQV GX QRPEUH GH VDXWHKN GEOXIRWQFWLRQ C

&RPSDUDLVRQ GH '*,6 HW '*5 '

'DQV OD GHX[LqPH VpULH G-H[SpGHHRHFWUXUHIRXOWH SLRR
VDXWV HW OD ODWHQFH /DWILR®UGX QRPIEIPH HEGWAHD R W )
OD WDLOOH GH OD JULOOH BHHYR/P DHM \&HPWIXW VQS RX
g

JLIXUBHUIRUPDQFHYV GH '*,6 YV '"*5,°

&RQFOXVLRQ

/" XWLOLVDWLRQ G-XQH JULO\OMgOR QG N WUDERKWMX B KH S
(Q HIIHW OHV RSpUDWLRQV GH MRXWRKWFBY GROSUE
UpVXPHQW HQ XQH RSpUDWLRQDUREBOH G LR X W IDW RRY
XQH RSWLPLVDWLRQ GX SURWRFRDIE G0 PXUFKBW DWW [
&HWWH VROXWLRQ GLVWULBRMIBKRX U DOV UG F K HUWFLKOH
O-XWLOLVDWLRQ RSWLPDOH GRXYQVEDP KO W/IHR/QVpRRQWC
VROXWLRQ V-DGDSWH PLHX[HTREQRHQW HVBRQGHV BSSAD
IDFWHXU G pFKHOOH 8QH VXLDNHQO®HLPXHXEH FWL MU
DSSURFKH HVW G-LQWpJUHU GD QNX DOIMVP KGN HMH G L Bk
UHVVRXUFHV
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%LEOLRJUDSKLH HW %LRJUDSKLH

%LEOLRJUDSKLH

> @ $%( +tLUWRWDNMWULEXWHG +DVK 7DEOH\ ,IRIW BXW M X3HXHLD @
3HHU 6\ WWHPNVNWOH .RQS\XWD 6RIXWRZHD 92/ 12 3%*(

> @ $GHO-VRQ 9HO-VNLUx * 0$QHWOJBQGWYP (IR WKH RUJ
LQIRURDWRRQHW ODWKHPDWLFV 'RNODG\ 2

>@ , %DXPJDUW % +HHSYHDOGP6 $.UDKNEOH RYHUOD\ QH
IUDPHERWN3URFHHGLQJV Rl WK ,(((*ORELRQ RRQHXQHW L6R
J(((,1)2&20 $QFKRUDJH $. 86% 20D\ SsS

> @ ODUFK 9 7HR <0 DQG :D8QJI+7;%DVHG 5HVRXUFH ,QGH
'LVFRYHU\ 6FKHPH IRU &R P SXWDRFLRQDWOK*PXBWUDODVLDQ ¢
&RPSXWLQJ DQG H 5HVHDUFK $XVEDL&53,7 %D®@KBDBGDYJIV$I
DQG :HQGHOERUQ $ (GV $&6

> @ ODWWKHZ /HVOLH 6BQUQIGD 3HHMHOR 3HHU ,@1RYRIMELRQ
8QLYHUVLW\ &RPSXWLQJ /DERUDWWRWU ) HUFPR U DODWRILR Q B O HVF
WKH &RPSXWLQJ LQ +LJK (QHUJ\ DIQEBUXPEOHDU BK\YIBF\OXPE
,QGLD

> @ -RVHSK %HVWHU ,DQ )RVWHWR BWUOW HWH® OB B 6 WHH D Q6 &
ORYHPHQW DQG $FFHVV 6HUYLFHGB\RWHPEH SWUIKHDRERNERWI
,QSXW 2XWSXW LQ 3DUDOOHO DQG 'SDWHM E XW H G &3O\ VA/UHHR/
$WOoDQWD *$ PDL

> @ 5DMLY 5DQMDQ /LSR &KDQ 9$QG+BDKRXKE BB KR QLN LV H
5HVRXUFH 'LVFRYHU\ 6HUYLFHGIRULM®UUIRIF B FBQ B J)\H & H WDKWH
,QWHUQDWLRQDO &RQIHUHQFH RQ H 6FLHQFH DQG, ¢((L&6 &R
/RV $ODPLWRV &$ 86$ 'HF D %DQJDORUH ,QGL

%LRJUDSKLH

&KHLNKRX 7K(WRGLDQW HQ WKqVH j O«(FROH G FRAURPWDNCOLH X0HD & kip PO
6pQpJDO 'RPDLQH GH UHFKHUFIKGDQY¥RGBHWR IM VPDXDWLRAW :61
,EUDKLPD 1L DNQHQ LQIRUPDWLTXH (QVHLJDQD®W PHKQNU FKHH X D WKXp RS ¢
,QIRUPDWLTXH j O<XQLYHUVLWp RKHIENHKRQ pH@WD "'RR®LEHH 'ON UHFKHU
6pFXULWp HW ORELOLWp GDQV OBV UpVHDX[ 3 3 HW VDQV |

6DPED 1'LD\HJ HQ LQIRUPDWLTXH (QVHLJQD®YWNPHCQHN F3<H XD VIDKp BSD ¢
,QIRUPDWLTXH j O¢<XQLYHUVLWpDIKHIANKy $QOWD 'RMREBLGH ®N UHFKHUFK
GRQQpHV HW 6\VWqPHV GLVWULEXpV

<DK\D 60LPBQRIHVVHXU HQ LQIRUPDWLTRM j7XQXYLYXQULVWIH (ORCDQ"
UHFKHUFKH 'DWDPLQLQJ HW IRIXLOOWHON[GRYGWHYUGDQW GH F

&$5, <$0286628.52



