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'2<(16 +2125%$,5(6

SURIHVVIHEXIXKHYV 52/8URIHVVHXU 3DWUBBRIHWVHXU +HQU\ &28'$1(

352)(66(856 +2125%,5(6

(WLHQQH $HDTWMDULH $1'$50ODLQ $8%5EUYDUG %$5528 3B DPLQ % (575BUMUUH % (<
ODUFQGUpP %,*$5' 3SDWULRENS L%, BB (25, *RFTXHYV %255Q0LEKHO %28/$HDQ
IRXLV %287%2HUJH %5%$&%$5"

IDXUHQW %5(6BHAWBIH %5,$1dRADQODXGH %8B'ODXGH %85D(@LHO %85I1(DQoRLV
&+(55,(5

+HQU\ &28'$1HDRALHUUH &5%1LOHOHV '$8HDRILHUUH '(686S0LOEHUW )$BBDUG
), (9(

%HUQDUG )2//4801D )/248(FREHUW )53a&8HJUH *$8&H(BXF *(25*($0ODLQ *(5%$5"
+XEHUW *(5$5' 0-HDLH *,/*(1.5$1B8£tPRQH *,/*(1.5$17EOOHV *526','3(6LOLSSH
+$57(0%11'RPLQLTXH +(67,1

%UXQR +2@UDUG +8%&®MXGH +8&5HDOLHUUH . $EOOHV .$5&H(BEKgqOH .(66/(5
JUDQORLYV .2+/(5 SLHUUHL H{AU(EE /$6& 20D URIDDLUH /$;(18LFKHO /$;(1$500LQ
/()$28 -DFTXHV /(&/(5(

SLHUUH /('(5MHUQDUGS@(*BUXQR /(+(8BDRLHUUH 0$2KELOLSSH 0$)IUDIQOoRLYV
0$5&+9%/

-HDQODXGH 0$5&<sBHYV 0$57,18LHUUH 0$7¥KIBHUU\ OSEKHO 0(5D0QLHO 02/e
S3LHUUH 021,1

SLHUUH 18WWULFN 1(-HRBBLHUUH 1,&PUPQFLY 3RODXGH 3(9,DQORLYV 3/(1%7
-DFTXHV 3285(/ )UDQFLYV $OQOMBILQH 5%$63'HQLV 5(*(1?7DFTXHV 52/$1DQLHO
6&+0,770LFKHO 6&+0,77

-HDXF 6&+0876LFKHO 6&+:(,7D(@LHO 6,%%5$11&& ODXGH 6,02RJUDQORLYV 672/7=



OLFKHO 675,&L@GBEHUW 7+326%879(3HUYp 9(63,*18ROHWWH 9,'SLFAKRAO 9,'$,/+(7
-HDQLHUUH 9,//(02QLV =0,5PBwWH] =$118$"

352)(66(856 e0e5,7(6

BHUJH %5$&$BXUHQW %5 (BHWBIH %5,$1dHIQU\ &28'$1+-HDALHUUH &5$LEEHUW
)$85(

%UXQR +2{MHDRLHUUH .$tDOHV .$5&3(EKqOH .(668GDLQ /( )$28XQR /(+(83
7KLHUU\ 8BWULFN 1(HRBOLHUUH 1,&QLFKHO 6&+0OHDIXF 6&+087DLH] =$11%"

352)(66(856 '(6 81,9(56,7e85%$7,&,(16 +263,7%$/,(56
(Disciplines du Conseil National des Universités)

HEHFWLRQ 0253+2/2*,( (7 0253+2*(1E6(
UWRXVHFWLHRQDWRPLH
B3URIHVVHXU ODUFURSBBYHXUH ODQXHOD 3(5(=
HFVRXVHFWLHRYWRORIEUW\RORJLH HW F\WRJpQpWLTXH
B3URIHVVHXU &KULVWR &+5,6729

HVRXVHFWLRQDPWRPLH HW F\WRORJLH SDWKRORJLTXHV
BURIHVVHXU *XLOODXPH3UFBI&NVAHXU +HUYp 6$57(/(7

H 6HFWLRQ %,23+<6,48( (7 ,0%*(5,( 0e',&$/(

URY R XVHFWLORIQRSK\VL TG HRLQH QXFOpDLUH
BURIHVVHXYYHWOBHIURIHVVHXU 3LHUBWR2HGVIBXU $QWRLQH 9(5*(5
HVRXVHFWLSD@GBLRORJIJLH HW LPDJHULH PpGLFDOH
B3URIHVVHXU 5HQp $BURIHYVHXU $OBURIPYSHXUH 9DOpILRIKGZHXU -DFTXHV
Y(/%/,1%*(5 3URIHVVHXU %HQMDPRIPVYHXU 'DPLHGBUORIHBLKVHXU 3HGUR *21',0
7(,;(,58%

HEHFWLRQ %,2&+,0,( %,2/2*,( &(//8/$,5( (7 02/e&8/%$,5( 3+<6,2/2*%,( (7
1875,7,21

UWWRXVHFWLRIORFKLPLH HW ELRORJLH PROpFXODLUH
BURIHVVHD@M XLV *8($BURIHVVHXU 'DYLBUR(HMVHXU %HUQDIMNRIBIYHXU -HDQ
/IXF 2/,9,(B3URIHVVHXU $EGHUUDKLP 2866%/$+

HVRXVHFWLIQVLRORJLH
BURIHVVHXU &KULVW3 DRI HWMYBEEET %UXQRWBRIHBY/HXU 0DWKLBY RIS X (U
-DFTXHV -21%6

HVRXVHFWLBQRORJLH FHOOXODLUH
BURIHVVHXUH 9pURQ@BTMX (B (7&27

HFVRXVHFWLRQWULWLRQ
SBURIHVVHXU 'LGLHBURBHNYAXWBD BRYB2'5,*88€$17 3URIHVVHXU 20LYLHU =,(*/(5

HEHFWLRQ 0,&52%,2/2*,( 0$/$',(6 75$160,66,%/(6 (7 +<* E1(
UV RXVHFWLRDFWpULROIRIRBRALH. qQH KRVSLWDOLqUH
BURIHVVHXU $ODLQ+2BRJHEVHXUH (YHO\QH 6&+92(5(5

HVRXVHFWLFDQUDVLWRORJLH HW 0O\FRORJLH
3URIHVVH X DK &-D2ABISH 7

HFVRXVHFWLROD®ODGLHY LQIHFWLHXVHY PDODGLHV WURSLFDOHYV
SURIHVVHXUH &pOLIURBBYE HXU &KULVWLDQ 5%$%$8"

HEHFWLRQ 6$%$17e 38%/,48( (19,5211(0(17 (7 62&,e7e
UWRXVHFWLERSQ GpPLRORJLH pFRQRPLH GH OD VDQWp HW SUPYHQWLRQ
BURIHVVHXUH 1HOO3AWRBHV B XU )UDQFLBURIHMVHXU &pGULF %$80$11

HVRXVHFWLRIQRVWDWLVWLTXHV LQIRUPDWLTXH PpGLFDOH HW WHFKQRORJLHV (
SURIHVVHXUH (OLDQH3BRABWWRXU 1LFRODV -$<

H6HFWLRQ &$1&e52/2*,( *ele7,48( +e0%72/2*,( ,00812/2*,(
UW/ RXVHFW L4#p@®DWRORW UM QVIXVLRQ
3URIHVVHXU 3LHUt3 RISHYMHXU 7KRPDV BBRIOBVYHXU -XOLHQ %526(86
HVRXVHFWLERIQFpURORDIGLRWKpUDSLH
3URIHVVHXU ZKEiAUBURIHVVHXU )UpGpUBRRSBEVEXU 'LGLHU 3(,))(57

HVRXVHFWLR@XQRORJLH
BURIHVVHXU ODUFHOR %,&%6D&%2833URIHVVHXUMK ODAMH 58%,2

HVRXVHEWLRQpWLTXH



BURIHVVHXU 3KLOLSSH -219($%$8;

H6HFWLRQ $1(67+e6,2/2*,( 5e$1,0$7,21 0Oe'(&,1( '185*(1&( 3+$50$&2/2

(7 7+e5$3(87,48(

UH/ R XVHFW LSRQH VW K p V LIREDRIILMDWLRQ HW PRSHMY R LYHI L

3URIHVVHXU *pUDUGBB®RIIM(TAHXU +HUYB URISHDA/HXU 7TKRPDEY (B & + 6

3UIRVVHXUH56RQHH/26 638 RIHVVHXU &ODXGH BURTHVSHXU 3KLOLSSH *8(5&,

HVRXVHFWLRGHFLQH L QWHDIULPYIHWV LR Q

3URIHVVHXU 6pEDVSULRIG V WHXU % UXQRIHOKH XU $QWRLQH .,00281

HVRXVHFWLRK®UPDFRORIGBPHQWEDHPDFRORJLHF®GIQAWRB RJILH

3URIHVVHXU 3LHBUWIRI*HMYHXU HYD-Q8=($8

HVRXVHFWLRKQUDSHXWILANFLQH GH O D DBRXFFRXRO R JL H

3URIHVVHXU 1LFRODV *,5(5"

HVRXVHFWLRGHFLQH G XUJHQFH

3URIHVVYBIKDU &+28,+("'

HEHFWLRIT +2/2*,( 1(59(86( (7 086&8/$,5( 3$7+2/2*,( 0(17%$/( +%$1',&%$3 (7
5ee'8&%7,21
UV RXVHFWLUIRHXURORJLH
BURIHVVHXU ODUF "(BUFAIHYVHXU /RXLV ISRINMEBVHXU 6pEDVWBH® 15, &V HX'U
IXF 7%$,//$1'",3J RIHVVHXUH /RXLVH 7<9%(57
HVRXVHFWLIRHXURFKLUXUJLH
BURIHVVHXU 7KLBURNYOHXUH 6RSKR2HB /& IGBTURIHVVHXU 20LYLHU ./(,1
HFVRXVHFWLROFKLDWULH GDBEGAEWRWORJILH
BURIHVVHXU 9LQFHQWBUSRIBHMWZAXU 5D\PXQ BBRHYVHXU 7KRPDV 6&+:,7=(5
BURIHVVHXUH )DELHQ®,K5528<(5
FVRXVHFWLFHGRSV\FKLDMGBULHWRORJILH
BURIHVVHXU %HUQDUG .$%87+
FVRXVHFWLRP@GHFLQH SK\VLTXH HW GH UpDGDSWDWLRQ
BURIHVVHXU -HDQ 3%<6%$17

HEHFWLRQ 3$7+2/2* ($56/7&8/$,5( '(508$72/2*,( (7 &+,585*,(
3/$67,48(

UV RXVHFWILFRKXPDWRORJLH
BURIHVVHXUH ,VDBKOOHL&EFHBR5IURIHVVHXU 'DPLHQ /2(8,//(
FVRXVHFWLRQ UXUJLH RUWKRYDHXPIDMWRKOWR JL T XH
BURIHVVHXU /DXUHMHQWIHVYHXU 'LGLHBURIHBYHXU J)UDQORLYV 6,59(%$8;
HVRXVHFWLRQPDWRQpUpPRORJLH
BURIHVVHX R BQQH %856=7(-1

HFVRXVHFWLERQ UXUJLH SODVWLTXH UHFRQVWEXFOROAFEH HW HVWKpWLTXH
BURIHVVHXU )UDQURLNV$B XU (WLHQQH 6,021

HEHFWLRQ 3$7+2/2*,( B(@®53,3%72,5( (7 9$6&8/$,5(
U RXVHFWLERIHXPRORDIGGLFWRORJLH
BURIHVVHXWDKBDRLY &+3WURIMVVHXU $UL &+$28%7
HVRXVHFWLERBQUGLRORJLH
BURIHVVEHRWDWUGR &$0(183UIRIHVVHXU &KULVWLDQ GH &3 URBH\VEHXBG (ZOLYLHU +877,
BURIHVVHXU %DWU3WR3RY2AHXU 1LFRODV 6%$'28/
HVRXVHFWLERQ UXUJLH WKRUDFLTXH HW FDUGLRYDVFXODLUH
BURIHVVHX3ADEXRQ0$85(3BRIHVVHXU GWIFBKDQH
FVRXVHFWLRQUXUJLH YD VWpGHALWH YDVFXODLUH
BURIHVVHXU 6HUJXBWRIHV.Y8I XU '"HRBURSHYVHXU 6WpSKBDRHH¥Y8,HKUH 1LFOD
6(77(0%5(

HEHFWLRQ 0%$/$',(6 '(6 $33$5(,/6 ',*(67,) (7 85,18$,5(

U/ RXVHFW LY WURHQWp KRS RWIRDRG GHFWRORJLH
3URIHVVHXIL HHWD® %52123&RIHVVHXU /DXU®%QRI (5,1
HVRXVHFWLERKQUXUJLH YLVFpUDOH HW GLJHVWLYH
3URIHVVHXU $KPHWR BHKSYHXU /DXUH@BWRBBIS8'XUH $SGHOLQH *(508$,1
HVERWHFWLRGKURORJLH
3URIHVVHXU /XF )5,0$7

HVRXVHFWLERIRORJILH
BURIHVVHXU 3DVFDO JBR+HMYHXU -DFTXHV +8% (57



HEHFWLRQ Oe'(&,1( ,17(51( *e5,$75,( (7 0Oe'(&,1( *ele5$/(
UWRXVHFWLPGHFLQH LQWHUQWULH HWYEHROR ILVNDERGIOAMW RORJLH

BURIHVVHXU $WKDQDYWRY%HVMRZEBRHDPIQTXH '( .253URIHVVHXUH *LVqOH .$11<
BURIHVVHXUH &KULVSL(SEOIEBILRIHVVHXU 5RODQE3UBIEBSBHXUH /DXUH -2/<

HVRXVHFWLIR@GHFLQH JpQpUDOH
BURVVHXUODHDRQ%2,83URIHVVHXU 3DROR ', 3$75,=,2

HEHFWLRQ 'e9(/233(0(17 (7 3$7+2/2*,( '(/ (1)$17 *<1le&2/2*,(
2%67e75,48( (1'2&5,12/2*,( (7 5(352'8&7,21

UW/ RXVHFWLFpGLDWULH
3URIHVVHXU 3DVFDO &3$RTHYMBXU )UDQORUWRJHVMHAXOLFKEQ +$6&2(7
3URIHVVHXU &\ULO 6&+:(,7=(5

HVRXVHFWLERKLUXUJLH LQIDQWLOH
3URIHVVHXU 3LHUUURIBMSE X®XHD Q(0(//(
HVRXVHFWL*RQpFRORIEWWpWXH\QpFRORJLH PpGLFDOH
BURIHVVHXU 3KLOIBSJFRHHEVHIXU 20LYLHU 025(/
HVRXVHFWLRGRFULQRORJLH GLDEqQWH HW P DOQEARIVRR bW PHREQ E DXOHHV
BURIHVVHXU %UX@RRBYY&HXU ODBBRIHYVHXU *HRUJHV :(5<+$

HEHFWLRQ 3$7+2/2*,( '(/$ 7C7( (7 '8 &28
UV RXVHFW LRMORKLQRU\QJRORJLH

3URIHVVHXU 5RJHU -3URIBYVHXUH &pFLOH. /%5 FURIHVVHXUH &pFLOH 580($8
BURIHVVHXU 3DWULFH *$//(7

HVRXVHFWIRSKWDOPRORJLH
SURIHVV.DYXUBH $18QRIHVVHX3ADXMODR (5%F3'URIHVVHXWD-FWIQVWH &21$57

HFVRXVHFWLRQUXUJLH PDALDOR HW VWRPDWRORJLH
BURIHVVHXUH OXULHO %5,;

352)(66(856 '(6 81,9(56,7¢€6

H6HFWLR®L,( ,1)250$7,48( $8720$7,48( (7 75%$,7(0(17 '8 6,*1%$/
BURIHVVHXU :DOWHU %/21"'(/

H6HFWLRQ %,2&+,0,( (7 %,2/2*,( 02/e&8/$,5(
BURIHVVHXUH 6DQGUQA/Q» B2ERIHVVHXU 3DVFDO 5(%28/

HEHFWLRQ %,2/2*,( &(//8/%$,5(
BURIHVVHXUH &pOLQH +86(/67(,1

HEHFWLRQ 3+<6,2/2* (
BURIHVVHXU 1JX\HQ 75%1

352)(66(85 $662&,e '( 0e'(&,1( *ele5%/(

HEHFWLRWORXVHFWLRGHFLQH JpQpUDOH
BURIHVVHXUH DVVRFLpH 6RBKIHVEHXY, E&FVVRFLp 20LYLHU %28&+<

0$175(6 '( &21)e5(1&(6 '(6 81,9(56,786%$7,&,(16
+263,7%/,(56

H6HFWLRQ 0253+2/2*,( (7 0253+2*(1E6(
URV RXVHFWLSRQOWRP LH
'RFWHXU %UXQR *5,*121

HEHFWLRQ %,2&+,0,( %,2/2*,( &(//8/$,5( (7 02/e&8/$,5( 3+<6,2/2*,( (7
1875,7,21

UH\/RXVHFWLO/RIQ?FKLPLH HW ELRORJLH PROpFXODLUH
'RFWHXUH )®&XQIXHM6$77$*/ BFWHXUH 6RSKLH "WFOWHXUH ,VDEH®OH *$67,1
'RFWHXUH &DWKHULQHREWHXG7QDUF 0(57(1

HVRXVHFWI3XOVLRORJLH
'RFWHXUKRUKQOWRQD ,2$1

H6HFWLRQ 0,&52%,2/2*,( 0$/$',(6 75$160,66,%/(6 (7 +<*,E1(
UH/ R XVHFW L9RDF W p U LRORIRBGIRELHLgQH KRVSLWDOLqUH
'RFWHXUH &RUHQWL QR VSHIBUEHT7+pO QR FBHXUH 9pURQLTXH 9(1$5"
HVRXVHFWLBQUDVLWRORJLH HW P\FRORJLH
'REFWHXUH $QQH '(%285%2*1(



H6HFWLRQ 6$17e 38%/,48( (19,5211(0(17 (7 62&,e7e

UWRXVHFWLBQGPPLRORJLH pFRQRPLH GH OD VDQWp HW SUpPYHQWLRQ
'REWHXUH )UpGpULTXRFAWSHXR7$UQDXG )/RFWHXU -RQDWKRBR@REMHAKUWU $EGRX
202528

HVRXVHFWQR®HFLQH HW 6DQWp DX 7UDYDLO

'REWHXUH ,VDEHOOH 7+$21

HVRXVHFWLRIQRVWDWLVWLTXHV LQIRUPDWLTXH PpGLFDOH HW WHFKQRORJLHV (
'RFWHXUH $XUpOLH %$11$< VWDJLDLUH

HEHFWLRQ &$1&e52/2*,( *ele7,48( +e0$72/2*,( ,00812/2* (
UWRXVHFWLR@DWRORNUBDQVIXVLRQ
'RFWHXUH ODXG '1$9(1,

HVRXVHFWLEROQ FpURORDIGL RWKpUDSLH
'RFWHXUH /LQD %2/27,1(
HVRXVHFWLROXQRORJILH
'RFWHXUH $OLFH $$51,1.

HVRXVHFWLRQpWLTXH
'RFWHXUH &pOLQHR®BWHI{UWH ODWKLOGH 5(1%$8"

HEHFWLRQ $1(67+e6,2/2*,( 5e$1,0$7,21 0Oe'(&,1( '185*(1&( 3+$50%$&2/2
(7 7+e5%$3(87,48(
HVRXVHFWLFK@UPDFRORIJLH IRQGBEPHOWPRPH®RILHF®EQAWRBRJILH
'RFWHXU 1LFRODVRBEMH XY -XOLPQ562533$
'RFWHXUH eOLVH 3%$3( VWDJLDLUH

H6HFWLRQ 3$7+2/2*,( 1(59(86( (7 086&8/$,5( 3$7+2/2*,( 0(17$/( +$1',&"
(7 5ee'8&%7,21
HVRXVHFWLIRHXURFKLUXUJLH
'RFWHXU )DELHQ 5(&+

HEHFWLR®7+2/2*,( 267&57,&8/$,5( '(50$72/2*,( (7 &+,585*,(
3/$67,48(

HVRXVHFWILSRKQ UXUJLH SODVWLTXH UHFRQVWEXEFEMROAEH HW HVWKpWLTXH
'RFWHXUH /DHWLW3/D875))71(7

HEHFWLRB®7+2/2*,( &$5'3(63,5$72,5( (7 9$6&8/%$,5(

HFVRXVHFWLERQUXUJLH WKRUDFLYDMFXODEDHGLR
'"RFWHXU )DEULFH 9$1+8<6(

HEHFWLR®(/233(0(17 (7 3$7+2/2*,( "(/ (1)$17 *<1(&2/2*,(
2%67(75,48( (1'2&5,12/2*,( (7 5(352'8&7,21

HVRXVHFW L3p@GLDWULH
'REWHXUH &pFLOH BRWHRIDQGLQH ', a556%539($8

HVRXVHFWLRQ *\QRERORIWHLTXH J\QpFRORJLH PpGLFDOH
'REFWHXU &KDUOLQH % (57+2/"

HVRXVHFWLRGRFULQRORJLH GLDEQWH HW P DO@EARORE hW PHEQ E DOV
'"REWHXUH (YD )(,*(5/29%

HVRXVHFWLRIQRORJLH HW PpGHFLQH GX GpYHORSSH P HQQW RO BH. 19 I fUGLFDROGX F \
'REWHXU OLNDsO $*23,$17=
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$ QRWUH ODVWUH HW 3UpVLGHQW GX -XU\

ORQVLHXU OH 3URIHMMHRQ RADKN L

SURIHVVHXU GHVIBDRDWYHUNQWHpRNVSLWDOLHU GYf+pSDWR *DV\

VHUYLFH GY+pSDWR *DVWUR (QWpPpURORJLH GX &+58 GH 1%$1&

9RXV PH IDLWHV OfYKRQQHXU GH SUpVLGHU FHWWH W
I9RWUH FRQQDLOND®RPDLGPKWVGH OfKpSDWRORJLH HW YRV

OHV SOXV FRPSOLTXpV VXVFLWHQW PD SOXV JUDQGH DGPLL

9HXLOOH] UHFHYRLU ORQVLHXU HW FKHU 3URIHVVHXU PF

FRQVLGPUDWLRQV



$ QRWDWHWUH HW -XJH

ODGDPH OD 3URIHVVHXUH $GHOLQH *HUPDLQ

SURIHMGHYXWBQLYBUDMWAUBFVYHQ +RVSLWDOLHU HQ &KLUXUJLH 9

9RXV PH IDLWHYV OTKRQQHXU GIDFFHSWHU GH
9RWUH JUDQGH H[SHUWLVGREG B LQMNH FXH WOUS DAV KRQRJIOH FRO

SOXV JUDQGH DGPLUDWLRQ HW PRQ SURIRQG UHVSHFW

(Q HVSpUDQW TXH FH WUDYDLO VXVFLWHUD YRWUH LQW,|

SURIHMVAHMH[SUHVVLRQ GH PRQ SURIRQG WHSYOMNKVW IHQWW G3UHH P |



$ QRWUH ODVWUH HW -XJH

ORQVLHXU OH '"'REWSWIUVWHD @KHYD X[

SUDWLFLHQ +RVSLWDOLHU GYT+pSDWR *DVWUR (QWpURORJLF

-H WH UHPHUFLH GH PYDYRLU FRQILp FH WUDYDLO HW G|
GLVSRQLELEGEULWR YHWOGBQFH GDXV PMDPBPBOVYBQYQRY SDU
FRPSpWHQFHY HW FRQQDLVVDQFHV TGO W B H BRD IDEBE IE®IC

KXPLOBWW IHHWW FH

-fHVSqUH TXH FH WUDYDLO VHUD j OD KDXWHXU GH WHV DW

4XH FH WUDBRXILO WRILWOTH[SUHVVLRQ GH PD UHFRQQDLVV]

SURIRQGH HVWLPH



$ OfYHQVHPEOH GH PHV PDLWWHWYQ@H WYDIBIQWHWHERLYV Gl

SURJUHVVHU GDQV QRWUH VSpFLDOLWHDP

$X 'U ODULRQ 6N KDMHHUBMHWRALHFRUULIJp PRQ WUDYDLO DYH
GH GLVSRQLELOLWQP 7TRQ LPPHQVH VDYRLU RGUH W

VSpFLDIAIPW P HVWRRMRXD V

$ QRWUH ODVWUH ORQVLHXU OH SURI RV YHY7 /DXUFE

BURIHVVHX Y WBHMWPRIFYL HQ +RBYSpVDWRHDVWUR (QWpURORJL

-H YRXV UHPHUFLH GH YRWUH HQVHLIQHPHQW GDQV OH GRI
LOQWHUQDWLRQDOH VXVFLWH PD SOXV JUDQGH DGPLUDWLRC

9HXLOOH] UHFHYRLU ORQVLHXU HW FKHU 3URIHVVHXU PD VL

$ OMPLSH GI+*( GH OHUF\

$X 'UXOOU &ROOHW 'U &RQUR\ 'U 'HOLTXH 'U '"f+XDUW 'l
6DOYMHWLRXV UHPHUFLH GH YRWUH DFFXHLO W WHGHR ARG
GPEXW G TUSDWAWLE XS HY Y R HGWERXWQW @D SUHPLqUH YDJXH

QYD SDV pWp IDFLOH

$ 5DSKDsSsOOH WRXWDRJODKYH] SHUPLVY GH PH VHQWLU SOXV

GILQWHUQDW -H UHWLHQGUDL QRV UHSDV DX VROHLO j O

$ /IXFIPHUFL SRXU WD GLVSR@VELWR PXRIXVRIXMR PRPHQ WD QV

LOWHUQH SXLV FKHI j OHUF\

$ OTpTXLSH GX &+58 GH 1DQF\

$X'UORXQL % H Q\WUHAMPIE LFWH SDWRE )UDQORLV 'U '&pOLD *R
6DUDK +DGM 5KIRQFEH QWQHDMWD SQQH /DPRMWUSBIXWKRQ\ /RSH]
'U &KORp ODUHFKDO 'UWDWVDHHOXID @ KLDREQOHP HDG D FB\R X U

YRWUH HQFDGUHPHQW HW YRWUH H[SHUWLVH GDQV OHV GL



$X[ LQILUPLgQUHV G THHERWMPRS IGH +HYW GH

$ OTpTXLSH GH OFfY,&/

$X 3U &RQUR\ 'U /DPEHUW.L'HI MBI RHPIOWRVU'U 5LRV 'U 8ZHU
& OHP HQW H QH

$ PHVLERRWHUYWQXQKHWGMD UDSLGLWp G/H XSUBIMR QR VO P RHPGI@DM\W

SDSR@DQN OH,ERWHI¥XHU 28LKUHH 9LFWRLUH HW /DXUDQH

$ *XLOODXR® SDUWHQPHURLGYRXU WD SUpFLHXVH DLGH j 3U

WRXW PRPHQW

$ OfpTXLSH GH 5DGLRWKpUDSLH GJ(SLQDO

$X 'U -ROQHURYVNL 'U &XHQLQ@DMGDHPRIHXW "UU3\ 'U 6W

1LFRODVHHWWRXWH O TP DRLSEK GHW HHX\W ¥ KUM GEIRH Q V

$ PHVY FRLQWHUQSOHGHWS URRPRYBFH TXL QRXV MMRR/QEHXDUW
SUHPLQUHV DQQpHV GEPRWY KU BV\IENE RQEWMEBHY GpFRXYHUWHYV

FDQR XV Q PDWRIYX OYRFFDVLR G @M PEICUH GH VWDJH

$ QRWUH WHDM® G P(L QW/RAF FERRABRUDOQ W LVDMW\WRXMRXUV PRW.L
i WURXYHU GH QRXYHOGHAR G %W Y VNG HIBWU & ISRERIMN UXQH IR L
WX DXUDV OH GUR3IL USGNRH QED VOWWRMW LOGH -HDQQLH -XC

ODWKIBOGHBpIJRLUH 6LPRQ %

$ PHV DQFLHQV HW QRE)YMD %[ PR DQW HXH 2-GRXYCEAHH U U H
$OH[DQGUH HIQARIDAL\Q % \ULHOOH SRXQUTQPHR VHPMWY SDVVp'

HQVHPEOH HW OHV MRXUQpPHV GH '(6

$ OpOLFNVIBWHQDLUH GH FERBO ISHRXW FHWWHOOHYV VRLUpHV S

HW WD WIHOWLWWYERGPX 530



$ ODWKLOJGHRWUH G §\Q PRIQSWHP L H UHIQ RHOW0 B JEQ VEIRXDIDWR Q U
FRPPXQLFBWXHBWRRVpHY PpPRUDE® HW Q LERIXQVWGHRHMOW W
GLVFXVVLRQV DX VROHRIOHS N QRRILANEB/PWRND I MMDRVR M B YXCLH/ 60HHD

3DXO
$ OD WHDP +37

$ 3DXORR® DPLH GHSXLV WRXMRXUV SOXV GH DQV GYDP
'HSXLV OD FUgFKH R* QRXV QRXV VRPPHV FRQQXHV HQ SDV
SDVVpHV HQVHPEOH HINUPMWLQRWH@D QUR @ [P SWIpBY B Q WHH VXH V

WIDYRLU DXSUqV GH PRL

$ &DVVDOBQHSLOLHUIGHBX MR OB WHI YRYBYPH X DQPWWOOLIHQFF
RULJLQWRIQNPWHRNXUGLVVHRDQWLV W B VWW W FEIOBOPVW K RIFH DHRWQRIL

MDPDLVGBEVIDHUH BD YWHH GH

$ &OpPHRHFHXER @BIKMVWHUFL GHIPHMY BRHUPH IDLUH WRXMRXU

DYHF WRQ KXPRXU OpJHQGHERRMHXBWFIW LEYRHQQH KXPHXU

$ ODU\@H UHQFR QHVGH FpYL OHHQWL GRIBY RIRP EUMYVHYV KHXUH
HQVHPEOH HQ FODVVH HW GYDYRLU SDUWDJp OfH[SPULHQF!

VXUWRXW FHOOHYVY GHV JXQV« 4XH FHWWH EHOOH DPLWLDP

$ SGRPDGHSXLV Q@BDOWRHQW JUKFH j ODU\QH 8QH SLOH pOH

SRXU WHRUIER XU WMp DL HWRQ G\QDPLVPH

$ /pD JXFLHpPOLVYDPUPBPWHKFL SRXU FHV VRLUpHV VL PpPRU

OfH[WHRVURXXOWEN®KEBMAD QFHY SDVVpHY HQVHPEOH

$ PHVY DPLV 6WBKPOH HWIRKBDILSHHGXKORKR F



$ PHVY DPLV GH OfH[WHUQDW

$PQQBHSXLY QRWUR UHIIARHWEX HRY RLWXUDJH OHV OHQG
SRXU HVVD\HH QG PFFRROMN UXRIHH SOXV TXTH[FHSWLRQQHOOFL

WRXMRXUWWRRX\WBWVR XWHVW FHUWDLQ

$ -XVWEPELHQW{WCIXREVEHQOIDDWILWLDPX VNL YR\DJHU j O
PRQGBILUH GHVHRR HPHUMND OV -TDIS KKW B JGIKH FMRRXWLBKWH B R F

WRL

$3- WRXMRXUV Oj SRXU PH IDLUH ULUH HW SDVVHU GH ERQ\

LPSRUWDQWH FDXEHHROROHTOAK RIWDIL UHQFRQWUp JUKFH j WRL

$ SQOWRALr@H VL WX QH FRQ QRIW GDRVHWR & § Y O D OGIIBRBHIU H V

WRQ RUIJDQLVDWLRQ VDQV IDLOOH TXIS @Q®RIWRXHAHHOPAH/P & 8 H

$ +XIJBDFKDORPDIPHY YDQUPPHWYHY TXL PH IRQW SURJUHVVH

PRQ DSSUHQWLVX¥WDJH GH OTKXPR

$ OD WHDP 7KXUVGDRHUWUBKWRKYHURXY FHV PRLV SDVVpV H¢

IDLUH GHVY EDUEHFXHV DI&§pURNBEMVOHWHHFRXYULU OD

$$XGMH PH VRXYLHQGUDL WRXMRXUV GH FH SUHPLHU PRPH

OHU&LDVVDQBUHH WH UpSpWHWKER WD PADRWE DMRHEHHIXWH SRXU P

$ PD&ERQVWRPH DX[ PLOOHV RULJLQHV TXL PDLQWHQDQW VH
IDLW SOXV GMVYBILWEHQWHQGUH GLUH TXH WX RMYUWD \J IVILH B\

WD VSRQWRQpGWEHDBWERUGDQW

$&0DBD )), SUpPpQRXPHQYDYWRREDEOHPHQW SDV UpXGWDIQVWH F

QRW U HPDIQRRQPRPHQWRpPRYWEORQW



$ 7KLEDYPGBUFL SRXU WRQ DFFXHLOWRY G DNNRIREWKBLR TPCP |
VIHVW WUDQVIRUP ¥ RXQVOIRWE BHIHBIY@ BB VW WURXYp XQ P

HWHUPPOTLKL JUKFH j VRQ LPKHQWRIXELE®RUBWIEHDXFRXS LQV

$/RXLV HW BBQRRQ SRXU JpQpURVLWp HW YRWUH DFFXHLO W

IRLV TXH YRXV QRXV LQYLWH]

$ OD WHDP GHVDRW YRXV OfLQWHUQDW QMDXUDLW SDV HX

VRLUpHV [HVWIQASCSDWWEVZMWHRNKY HQVHPEOH
$PHV IRXOHWWMKY &ROLQH 9LFWRULD O0BWKOOGH (OLVH I

$ 9LDQQH\ &RQVWDQW +BGH@H O BREOWEREIM EQRSKD s O

H W ROl

$ &DUWFD EHORHY UrYpH HW VXUWRXW HFIRRQ BRIXH WD QW LW RH
JPpQPURVLWpP HW WD GLVSRQLELOLWRPHQWOR XD R Q WWS/HTPH \

IDPLOOH RX HQWUH DPLV



(W VXUWRXWPLOOH

$3DSD HW ODMMPRXYV UHPHUFLHUDL MDPDLV DVVH] GH YRWU!|
DQQpHV GRPMMXOBH RPP HERApPLEQQH®BG HR+ PDP PWIMRXY OHV

MROXVSHWLW VREBXERX W RRL JUDQG RPHOPXVVLWBRMYHQ V>
DYH] WRXMRXUV pW$SURXHGWKXERNMY BRDXUDL MDPDLV Up>

HITRUWYVY VDQV YRXV -H YRXV DLPH

$ PRQ IU$®BILIPAUGEDYRLU pWp SUPVHQW SHQGDOW WRXWHI
0D W K L®TI MY &R M R X U VHjGOIT E RRXPRYIVHHDP FRQVWUXLWHWH EHC
MH VXLV WIUHCHMRIWID L BWR@pH MXVWH DS O§YWHU G P BX W XALHJ L

VL YLWH HW MRXH GpMj DX GRFWHXU

$ WRX PD JUDQGHRXNPBEOHY WWUFDBRNY WRXV OHV UHSI

TXE@RXV DYRG\QGDREPWH XRDPMWHQ LU

$ ODPLHQLWH VXLV VL KHXUHXVH TXH WX SXLVVHV rWUH SUp

GHSXLVY OH GpEXW GH PHV pWXGHV HW TXL UrYDLW GYDYRLI

$PRG@DIOGRUHL HVW SDUW L THMS@Q UVHURSHYGEWHO THQG®WHRLW R

PRKW ODPLH &DPIL WPH UHJXDEMW GH O]



(W HQ ML
$ QRWHIHYHLOOHXXH PHMHWGRXAQ SHX SOXV KHXUHXVH FKDT

$ WRQ KXPRXU TXL PH IDLW WUDYDLOOHW P RIR MH BRIQGL G Ui K
JpQPURVLWpP FRPPXQH j WHRXWH OWDQ YWD REHD D RWH KUSBPR VR
FRPPXQH SRXU OH JRE&WWYEBD VY RDNVIHI/RIQRE RXBREW GH OfD

PIDSSUHQGV j GpFRXYULU
OHUFL SREKHVWRAHQWYV SD VVIWRMRBAXWHFEHXH W UHVWHQW j Y

-H WYDLPH



6(50(17

©$X PRPHQW G rWUH DGPLVH j HIHUFHU OD PpGHFLQH MH

GH O KRQQHXU HW GH OD SURELWp ORQ SUHPISHRPWREXRL VH
OD VDQWp GDQV WRXV VHV pOpPHQWYV SK\WWLTXHV HW PHQ
WRXWHY OHV SHUVRQQHV OHXU DXWRQRPLH HW OHXU YRO
RX OHXUV FRQYLFWLRQV -TLQWHUNOBEAE UWRQSR B UI BOLHE\O ISH)!
PHQDFpHVY GDQV OHXU LQWpJULWp RX OHXU GLJQLWp OrPH
PHV FRQQDLVVDQFHV FRQWUH OHV ORLV GH O KXPDQLWpD
HQYLVDIJpHV GHWHXUYHOUWY REFRQVPpTXHQFHY -H QH WURPS
Q H[SORLWHUDL SDV OH SRXYRLU KpULWp GHV FLUFRQVWD
PHV VRLQV j O LQGLIJHQW HW j TXLFRQTXH PH OHV GBPDQGF
VRLI GX JDLQ RX OD UHFKHUFKH GH OD JORLUH $GPLVH G
VHFUHWYV TXL PH VRQW FRQILpV 5H0oXH j O LQWpULHXU GHV
HW PD FRQGXLWH QH VHUYLUD BDObL WRXWREBXUH DRIX OB MXHIV
-H QH SURORQJHUDL SDV DEXVLYHPHQW OHYV DJRQLHV -H Q
-H SUpVHUYHUDL O LQGpSHQGDQFH QpFHVVDLUH j O DFFRPES
ULHQ TXL GpSDWWHHQFHV FRIPSPYV HOQWUHWLHQGUDL HW OHV
PLHX[ OHV VHUYLFHV TXL PH VHURQW GHPDQGpV - DSSRUYV
OHXUV IDPLOOHY GDQV O DGYHUVLWp 4XH OHV KRPPHV HW

WLV ILGQOH j PHVY SURPHVVHY TXH MH VRLV GpVKRQRUpH I



7$%/(6 '(6 0$7,(5(6

3$57,( &2/26&23,( (7 5($/,7( 9,578(//(
/D FRORVFRSLH
(SLGPpPLRORJLH HW LQGLFDWLRQV
ORGDOLWpPV GH UpDOLVDWLRQ
7\SHV GH VpGDWLRQ
&RPSOLFDWLRQV OLpHV j OD VPpGDWLRQ
5LVTXH FDUGLRYDVFXODLUH
$XWUHV ULVTXHV
&RQGLWLRQQHPHQW HW PDWPpULHO QpFHVVDLUHV j O
&ULWQUHV GH TXDOLWp GH OD FRORVFRSLH
/D FRQVXOWDWLRQ SUpDODEOH
/D UpDOLVDWLRQ GH OJH[DPHQ
4XDOLWp GH OD SUpSDUDWLRQ FROLTXH
&KRL[ GX W\SH GH SUpSDUDWLRQ FROLTXH
&DUDFWQqUH FRPSOHW GH OD FRORVFRSLH
JITLGHQWLILFDWLRQ GH OD SDWKRORJLH
7DX[ GH GpPWHFWLRQ GHV DGpQRPHV 7'$
7HPSV GH UHWUDLW GH OfHQGRVFRSH 7'5
3ULVH HQ FKDUJH GH OD SDWKRORJLH
4XDOLWp GH OD SRO\SHFWRPLH
&ODVVLILFDWLRQV
&RPSOLFDWLRQV GH OD FRORVFRSLH
5HVVHQWL GX SDWLHQW
(YDOXDWLRQ GH OD GRXOHXU GX SDWLHQW
(YDOXDWLRQ GH OfDQ[LpWp GX SDWLHQW
(YDOXDWLRQ GX FRQIRUW GX SDWLHQW
/D UpGDFWLRQ GX FRPSWH UHQGX

/D UpDOLWp YLUWXHOOH
3ULQFLSH GH IRQFWLRQQHPHQW
S8WLOLVDWLRQ GDQV OH GRPDLQH PpGLFDO
S8WLOLVDWLRQ HQ HQGRVFRSLH EDVVH



3$57,( (78'¢(
BUREOpPPDWLTXH HW REMHFWLI GH OfpWXGH
$UWLFOH
$EVWUDFW
,QWURGXFWLRQ
3DWLHHWWMWKR GV
5HVXOWV
'LVFXVVLRQ
&RQFOXVLRQ
7DEOHV
SHIHUHQFHYV
6XSSOHPHQWDU\ PDWHULDOV
&RQFOXVLRQ HW SHUVSHFWLYHYV

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



3$57,( 2826&23,( (7 5($/,B(578(//(

/ID FRORVFRSLH

(SLGpPLRORJLH HW LQGLFDWLRQV

/ID FRORVFRSLH HVW OYH[DPHQ GH UpIlpUHQFH SRXU OfHIS
FRORQ &YHVW OYH[DPHQ HVVHQWLHO SRXU OH GpSLVWDIJ}

FRORUHFWDP®HV PL@OYAWLRQY GH FRORVFRSLHV VRQW UpDOLYV,|

'H QRPEUHXVHV LQGLFDWLRQV PRROIRMHRENBDY G HD®AYIDW\LD
SRVLWLI DQpPLH IHUULSULYH H[WpULRULVDWLRQ VDQJXLQ
WUDQVLW DQWpPpFpGHQWY SHUVRQQHOV RX IDPLOLDX[ GH S

GH PDODGLHV LRKOBBRRDWHRW BGHVOfLQWHVWLQ HWF

/H FDQFHU FRORUHFWDO HVW DX WURLVLGPH UDQJ GHV WXI
GHX[LgPH UDQJ FKH] OD IHPP®RXYHD S[OKNVGHDU DQ HQ )UD
GHX[LgqPH UDQJ GHV GpHKRPEBUHRADRKHWURKNL ®FIH FKH] OD It

GpFqV SDU DQ HQUHJIHVWDKY G VXUYLH j DQ@RXWW G
WDGH FRQIRQGX PDLV HQ FDV GH GLDJQRVWLF SUpFRFH VR

] DQV YDULIR®&®H OHV VWHRBXY OHV VWDGHYV ,,,

/ID FRORVFRSLH HVW GRQF OfH[DFPHDQLAWHP HRXW COHV @pS/LL\RQD

ORGDOLWpPV GH UpDOLVDWLRQ

SRXYDQW rWUH UHVSRQVDEOH GH GRXOHXU HW GITLQFRQIR

VRXYHQW UpDOLVpH VRXV VIpbGQDUAMRMDL \( QHHS ERNEICHKERDEGWND



TXH OD VpGDWLRQ DXJPHQWH OR5VDWL V@D FRWL RID GNR SR QY

UpSpWHU XQH H®BRVFRS@HHQ FRPSDUDLVRQ j OfDEVHQFH

/IHV PRGDOLWpPV GH UpDOLVDWLRQ GH OD FRORVFRSLH YDU
IRQW VRXV VpGDWLRQ /D SURIRQGHXU GH OTDQHVWKpVLHE
SDUDP®PWPWHV OTFOPWH DOXISDWLHQW DX SUDWLFLHQ HW Gl

LPSpUDWLIV VWUXFWXUDX]

'HV HQTXrWHV GH SUDWLTXH RQW pWp UpDOLVpHYVY GDQV OH

PRQGLDO

' fDSUQV OHV PHPEUHV GH Of$VVRFLDWLRQ &DQDGLHQQH
SUDWLFLHQV XWLOLVHQW OD V&P WLRWVGXQDWQW O D5 AR R
VRQW UpDOLVpPHY DYHF XQH (P GPWRRH) IOHWW D X HIGHH X B8 D
YDURBEHQWUH OHV SD\V GH$TFRIORNVFRSLHY VRQW UpDOLVp
FRQWUH HHWUHEH6XLVVHHQ ,WDOLH HW HQYLURQ H¢
3RUWXJDQ $XVWUDOLH OD PDMRULWpP GHV FRORY¥RILHV V
OH WDX[ GH VPpGDWLRQ HVW pJDOHPHQW YDULDEOH 3DU H[F
VRXV VpGDWLRQ FRQWUH DX ORMRHU HW THQ HIGWWH SH

FRQFHUQDQW OHV SUDWLTXHV HQ $IULTXH

(Q JUDQFH XQH FPDQWHVOWKD WILR G ESPIDDBERMIGINW MRXUV SUp
OYHQGRVFRSLH $UWBRBOH/D SUPYHQWLRQ GX ULVTXH HVV
SULQFLSDX[ GH FHWMUD FRIFLEP W FW LFRRPHOQW GH OJRULHQW
KRVSLWDOLVDWLRQ DPEXODWRLUH RX FRQYHQWLRQQHO

FRPSOpPHQWDLUHY DYDQW OH JHVWH

/ID SULVH HQ FKDUJH GHV SDWLHQWYVY HQ DPEXODWRLUH D I

GIH[SHUWV HQ SDU OD 6RFLpWp )UDQoDL\ 8 GHN QH\HVDKH



FRPSWH GX VFRHUH BB® GPFLHW)\ RI $IXHYBHW \GLIRE R DMV O

VDQWp SUp RSpUDWRLUH GX SDWLHQW

3DWLHQW HQ ERQQH VDQWp

3DWLHQW DYHF DQRPDOLH V\VWpPLF ¥R PR G pQphi GDRE
LQVXORLRRQGDQW

3DWLHQW DYHF DQRPDOLH V\VW EPLDTHVRIGFQNMRGB@ W H
+7%$ QRQ pTXLOLEUpH LQVXIILVDQFH FRURQDULHQQH
3DWLHQW DYHF DQRPDOLH V\VWpPLTXH VpYqUH PHWWD (
LQIDUFWXV GX P\RFDUGH RX DFFLGHQW YDVFXODLUH Fj
3DWLHQW PRULBPROQGHGREW OPSVREDEOH VDQV LQWH
KpPRUUDJLTXH

SDWLHQW HQ pWDW GH PRUW FpUpEUDOH

/HV SDWLHQWY GH FODBYWSHHBHOH SSHAMHB® FKDUJH DPEXO
OH JHVWH WHUPLQp OH SDWLHQW 6-D\OND H/ YXGHY HIXQ i LHO@ D,
,QWHUYHQWLRQQHOOH SXLV DSUQqV DFFRUG GH OJDQHVWK

GH UHQWUHU j GRPLFLOH OH MRXU PrPH GH VRQ DGPLVVLRC

3DUPL OHV UHFRPPDQGDWLRQV LO HVW VSpHLUHpGIHK M pdkKH. ¥ X
SHQGDQW OHV  SUHPLQUHV KHXUHV QpFHVVLWDQW GYrw!
GRPLFLOH 8Q ERQ QLYHDX GH FRPSUpKHQVLRQ HVW GRQF

QTHVW SDV XQH OLPLWH HQ VRL

,O H[LVWH pJDOQHWHD@MPVOKIp YLTXH UpDOLVpH SDU OTYDQHVW
OITDGPLVVLRQ GDQV OD VWUXFWXUH HW OYfLQWHUYHQWLRC

PPGLFDX[ QRXYHDX[ OH UHVSHFW GHV FRQVLJQHV GH WUDLI



7\SHVY GH VpGDWLRQ

/IHW\SH GH VpGDWLRQ HVW FKRLVL HQ IRQFWLRQ GX W\SH G

SDWLHQW

/D 6RFLPpWp $PPULFDLQH GT$QHVWKpVLH PLQ pPLH LD DRQAN

PRGpUpH VpGDWLRQ FRQVFLHQWH SURIRQGH HW JpQpUDO

Niveau de sédation Réactivité Voies Respiratoires Fonction Cardiovasculaire

Minimale Normale a la stimulation Non affectées Non affectée
verbale

Modérée Réponse volontaire a la Pas d’intervention Habituellement
stimulation verbale ou tactile | nécessaire maintenue

Profonde Réponse volontaire aprés Intervention peut étre Habituellement
stimulation répétée ou nécessaire maintenue
douloureuse

Anesthésie générale | Non présente malgré Intervention souvent Peut étre altérée
stimulation douloureuse nécessaire

JLIXUH ‘LIlIpUHOWYV W\SHV GH VpGDWLRQV VHORQ OD FO

GI$OHVWKpVLH

7URLYV DIJHQWY SULQFRIDXODL FRWRVWWRSLWpNRGHD D &LDJ R O DI
6XIHQWDQ\O 2SLRwGH HW OH 3URSRIRO $QHVWKpVLDQW

HITHW VpGDWLI DQ[LRO\WLTXH K\SQRWLTXH HW DPQpVLTX
DQWDOJLTXH /HV DQHVWKpVLDQWW X&U R SIRIMR OV HG\D WH ¥ RKO!

DPQpVLTXH

3RXU UpDOLVHU OD FRORVFRSLH FHV GLIIpUHQWYV W\SHYV
DWWHLQGUH XQH VpGDWLRQ FRG@UiplaXDH®\W DAH 00 IRKD BRIGRD
3URSRIRO /RUV G BIX$IWR FRESWDHWT XY RX FKH] OHV SDWLHQ
JpQpUDOH FRPSOqQWH HVW UpDOLVpH DYHF LQWXEDWLRQ RU
YRODWLOHVY B6HYRIOXUDQH RX LQWUDYHLQHX[ 3URSRIRO

FRQFHQWUDWLRQ $,92& /1%$,92& FRQVLVWH j UpJOHU XQH



GDQV OH VDQJ HW OH V\WVWgPH QHUYHX[ FHQWUDO GfXQ
FRUUHVSRQGDQWHY | XQ ORVHBILIQOXHQ WYL UYHDBD®RXVXH
SKDUPDFRFLQPWLTXH VSpPFLILTXH GX PpGLFDPHQW /1$,9:
SKDUPDFRORJLTXHV QL OHV SURSULpWpV SKDUPDFRFLQp
FRQFHQWUDWLRQ PLQLPXP QpFHVVDLUH DILQOGM IOR® LGMKQ |
WROpPUDQFH /H FKRL[ GH OD FRQFHQWUDWLRQ FLEOH C
GRXORXUHXVHV GX SDWLHQW HW GX FRQWH[WH GXUpH C
UDSLGH (OOH GRLW WRXMRXUV rW R W DLY-BIOK [DHV IVSHL QW T G

GRLW IDLUH OfREMHW GYXQH DGDSWDWLRQ j FKDTXH SDWL

/I YfDVVRFLDWLRQ OLGD]RODP HW 6XIHRGHYD@HO B UIRMROIXW MQ F
SRXU XQH GBKUpH HRMQ HW j PLQ UHVSHFWLYHPHQW /HYV
YHQWLODWLRQ VSRQWDQpH HW OD IRQFWLRQ FDUGLRYDVF
FDSDEOHV GH UpSRQGUH DX[ VWLPXOLV YHUEDUHFPW MMHQWL
SRXU XQH ERQQH SDUWLH GHV SDWLHQWY PDLV OD UpFXSplL

GH QDXVpHV RX YRPLVVHPHQWY DX UpYHLO

/H 3URSRIRO D XQH DFWLRQ VpGDWLYH DPQpPVLTXH HW K\S
XQH VPpSDWIRIGH GRQW OD GXUpH GIDFWLRQ HVW OD SOX\V

i PLQ HW XQ WHPSV GH UpFX9pUDIRLEFRY RID KMV W IVRXHIND W
FHV UDLVRQV SDU OYDQHVWKpVLVWH FRPPH SDU OH SDWL

QRWDEOHYV



&RPSOLFDWLRQV OLpHV j OD VpGDWLRQ

/TXWLOLVDWLRQ GH FHV VpGD@WHW UDBXW FXWUHR QW VREL|
FDUGLRYDVFXODLUHV HW UHVSLUPRWRYLDEVWpHFISB YD EIDH ¥
QXOOH GIDXWDQW SOXV FKH] OHV SHUVRQQHV IUDJLOHV

FRPSOLFDWLRQV VXUY HIDBRV FRBUVVGMRXY DQHVWKpVLH G
PWDLHQW GHV FRORVFRSLHV VXU XQH SpULRGHIEH FIDQV |
OH OLGD]RODPGENQWDWY HW OH )HEHWDRD® BRQRX SOXVLHXUV
LQGpVVY WDLHOH OTDQHVWKpVLH ORUV GH OD FRARVIRSEKHQ

OHV DGXOWHV HW OHW® IXXOIRWUH QWVAHRQ@W O R GWVEPWXUDWLRQ

SLVTXH FDUGLRYDVFXODLUH

6XU OH SODQ DADMHG LRY DWFEXXOLVDQW OH GpELW FDUGLDTXH
VA\VWpPLTXHVY OHV PROpFXOHV DQHVWKpPVLTXHV SHXYHQW
PHQHU j OTK\SRYHQWLODWLRQ $ FHOD VI{DMRXWH GHV UL

P\RF®MW YRLUH GYDUUrW FDUGLDTXH

$ QRWHU TXDROQ \RHW®BH QTID SDV UHWURXYp GH GLIIpUH

ULVTXH FDUGLRYDVFXODLUH HQWUH OH 3URSRIRO HW OHYV |

I MpYDOXDWLRQ GX ULVTXH GH FRPSWOWLKPWILHR QW FOWHG VX TUX®I

ULVTXH OLp j OTLOWHUYHQWLRQ GX ULVTXH OLp DX SDWLH

/IH ULVTXH OLp DX SDWLHQW HVW pYDOXp VHOR® \OMKYNR UXH



&DOFXO GX J)DFWHXUV GH ULV|] &DOFXO GX

/HKOFODV VL JHHFODLQLT

SRLQW &KLUXUJLH | KIXRXQDVT
LQJXLQD @K RUPWUDXH L

SRLQW SQWpFpGHQW GIDFFLGHQ SRLQW
LVFKpPLTXH WUDQVLWRL

SRLQW QVXIILVDQFH FRURQDU SRLQW

GILQIDUFWXV GX P\RFDU
XWLOQ/HWLRUpY RQGH
QRQ LQYDVLI SRVLWLI

SRLQW ,QVXIILVDQFH FDUGLDTX SRLQW
FRQIJHVWLYH °GgPH DU
G\WSQRHFWXUQH FUpPSLW

SRLQW JQVXIILVDQFH UpQmMUpHDW| SRLQW
XPRO / RXOPJ G
SRLQW "LDEqQWH VRXV LQVXOLQR| SRLQW

JLIXUH 6FRUH GH ULVTXH FDUGLDTXH GH /H|

'HVY UHFRPPDQGCBWERQWpG)HGIDED BYWHKpVLH HW6GSD BRDQLPD)
DVVRFLDWLRQ DYHF OD 6RFLpWp IUDQoDLVH GH FDUGLROR.
SUpRSpUDWRLUHY XQLTXHPHQW DX[ SDWLHQWY OHV SOXYV j
] LO VHPEOBHIDNDRBQAVEHU DX FDUGLRORJXH DYDQW OfF

FDUGLRSDWKLH VWDEOH QRQ UppYDOXpH GHSXLV SOXV GH

$XWUHV ULVTXHYV

6 XU OH SODQ SXOPRQDLUH OfTXWLOLVDWLRQ GHV SURGXL
OLTXLGH JDRAWDRANKGQW FKH] OHV SDWLRGQWRSK\DIQWOXYpWlidU

XQH KHUQLH KLDWDOH TXL VRQW SOXV IUpTXHQWYV FKH] O



,O VIDJLW GIXQH GHV FRPSOLFDWLRQV OHV SOXV UHG

UHSUpVHQWDQW GHV FDV

,O H[LVWH pJDOHPHQW XQ ULVTXH GH SQHXPRSDWKLH GTfRE

UHVSLUDWRLUH GRK\SRQMWA PHQHU |j

6XU OH SODQ QHXURORJLTXH XQ GplILFLW QHXURORJLTXH
GH OD YLVLRQ SHXYHQW DUULYHU $ VDYRLU TXH OYLQFLGF

LUUpPpYHUVLEOHY HVW FRPSDOUBE¥WKPWRXVIPRGEDWARQ HW VR>

/IH SURGXLIPWPHQSBXW rWUH UHVSRQVDEOH GYfXQ FKRF DQDS
PDOLJQH VHXOHPHQW SRXU OHV +DORJpQpV HW OD 6XFFLC(

GIXWLOLVDWLRQ

8QHMVH DPpULFDLQH GH D LGHQWLILp TXH OTkJH pOF
UpDOLVpV OD QXLW HW OYDQHVWKpVLH JpQpUDOH VRQW LQ!

VpYqUHV

&RQGLWLRQQHPHQW HW PDWpPULHO QpFHVVDLUH

/D VPLIGRODWLPSOLTXH XQ PRQLWRUDJH FOLQLTXH HW LQVWUX
GH OD VpGDWLRQ HVW L ERUHUPQWH FOIX GHCGDHW OH FR

OTRSpUDWHXU HW GITDXWUH SDUW OYLQFLGHQFH GHV HIIH\

/H PRQLWRUDJH FOLQLTXH VH EDVH VXU GHV pFKHOOHV GH
02$$ 6 GGRGLILHG 2EVHUYHUTV $VVHV VP HRMVARILGE H UMMDHOVHN
VPGDWLRQ (OOH VIpWHQG GX VWDGH FRUUHVSRQGDQW j
MXVTXIDX DWDBGFH GH UpSRQVH j XQH VWLPXODWLRQ QRF

JpQpUDOH



/H PRQLWRUDJH LQVWUXEHQGWMHPWIRX O HR SN FWIDSLGHP H
GIXQH FRPSOLFDWLRQ FDUGLRYDVEXODLUH HW RX UHVSL
LQKDODWLRQ SDU H[HPSOH VRLW j OfHIIHW GHV PpGLEDP
DYHF (&* HQ RREBWULQXGHX[ GpULYDWLRQV SRXU PHVXUHU
FDUGLDTXH OD SUHVVLRQ DUWpPULHOOH QRQ LQYDVLYH O
VPGDWLRQ SURIRQGH OD PHVXUH GH &HSRPSL U/pX IYML YQW

Il UpTXHQFHUDODMWRLUH HW GpWHFWHU UDSLGHPHQW XQH DSQp

/ID SUpYHQWLRQ GHVY FRPSOLFDWLRQV UHVSLUDWRLUHV SH
QRWDPPHQW OD SRVLWLRQ GX SDWLHQW SDU H[HPSOH SR>
ODWpUDORFBMW HGBFHWPHW GIfDPpOLRUHU OD UHVSLUDWLRQ

K\SR[LTXH

/IXWLOLVDWLRQ GH OTR[\JpQRWKpPUDSLH j KDXW GpELW |
FRPSOLFDWLRQ UHVSLUDWRLUH SDU H[HP SO H \6[3 N6X UFDEY VR §

DUWpULHOOH HQ R[\JgqQH HW SHUPHW OfYpODUJLVVHPHQW G

$ QRWHU TXH VHORQ OHV FHQWUHV HW OHV SD\V OD VpC
GTHQGRVFRSIPHW WRQWVSDU OHV pDXESHW IGPPDMHIN SR X UHO |

ULVTXH RX OHV SURFpGXUHVY LQWHUYHQWLRQQHOOHYV

(Q 6XLVVH XQH HQTXrWH GH SUDWLTXH D pWp UpDOLVpH D
SHUPHWWDQW GH UHFXHLOOLU GH UpSRQVSR/XUHV GURJ
GIHQWUH HX[ SDU OfLQILUPLQUH G®RHROR \GF REMH H W XSHR X U

UpDOLVp XQH IRUPDWLRQ GTDX PRLQV VL[ PRLVY HQ DQHVWI



&ULWqUHV GH TXDOLWp GH OD FRORVFRSLH

)LIXUH ‘LITpUHOWY GRPDLOHY GH SHUIRUPDOFH GH OD F

PLOHXUYV UHFRPPDOGpPV SIHUGIDOCREVYPRILHIDOBVMMYH 6)

/ID FRORVFRSLH HVW OfH[DPHQ GH UpIpUHQFH SRXU OH C
QpRSODVLTXHV FRORUHFWDOHY &HSHQGDQW RUHFMHD/OSD \
PWp GLDJQRVWLTXp RQW HX XQH FRORVFRSLHOGBQW GRQF
LPSRUWDQW GH GpILQLU GHV FULWQUHV GH TXDOLWp DILQ ¢

GH FHW H[DPHQ

3HQGDQW ORQJWHPSV OHV VHXOHV UHFRPPDQGDWLRQV GL

Of$PHULFWOQ BFIRMLWHWWURLQWHVWLQDO (QGRVFRS\ $6*( DFW>



(Q RQW SXEOLpHV OHV UHFRPPDQGDWLRQV HXURSpH
*DVWURLQWHVWLQDO (Q&REFRREFQW6FWp UHSULVHV SDU OD

YDOLGpPHY SDU OH &RQVHLO HIWLRQDO 3URIHVVLRQQHO &1

/IHV UHFRPPDQGDWLRQV (XURSpHQQHYV HWODUBQpDHWRIFpGERB
FDUDFWgqgUH FRPSOHW GH OD FRORVFRSLH OYLGHQWLILFDV
SDWKRORJLH OHV FRPSOLFDWLRQV GXH H KA GIHYWF & DWpL\H € X

PDMHXUV HW PLQHXUV

/ID FRQVXOWDWLRQ SUpDODEOH

/D SKDVH SSHRBUGXUH UHSRVH VXU XQH FRQVXOWDWLRQ D

LQGLVSHQVDEOH DYDQW OD FRORVFRSLH HW UHSUpVHQWH

&EHWWREQVXOWDWLRQ SHUPHW GH YDOLGHU OTLQGLFDWLRQ C
OH FRQWH[WH IDPLOLDO SDWLHQW YLYDQW VHXO QRWDPF
DOQOHVWKpVLVWHY OD JHVWLRQ GHV DQWQLIBVUWPRGQRWWRX BQL
GH OfYHIDPHQ GH FKRLVLU OD SUpSDUDWLRQ FROLTXH OD S

EDODQFH EpQplLFHV ULVTXHYV

8QH OHWWUH GTLQIRUPDWLRQ VXU OD FRORVFRSLH HVW GF

UHFXHLOOL



/ID UpDOLVDWLRQ GH OYH[DPHQ

4XDOLWp GH OD SUpSDUDWLRQ FROLTXH

/ID SUpSDUDWLRQ RROIXIAHHWMW XWLHDOp VXU OD TXDOLWp JOI

LQIOXH VXU OH WDX[ GILOQWXEDWLRQ FDHFDOH

8QH SULVH IUDFWLR®MPW 20 BYMATFRPPDQGpH SRXU WRXWH
SURJUDPPpH (OOH HVW VXSpULHXUH VXU OH SODQ GH OD
(OOH SHUPHW GYDPpOLRUHU VLJQLILFDWLYHPHQW OD T»

OH WDX[ GH GpWHFWLRQ GHVY DGpQRPHV HW OH WDX[ GH FR

6HORQ OD SRVLWLRQ FRPPXQH GH OD 6)('" HW GH OD 6)%5 X
SULVH GH SUpSDUDWLRQ RX OLTXLGHV FODLWRKW JIDNULDQGW E
OYDEVHQFH GH ULVTXH GYLQKDODWLRQ $ QRWHU TXH OH

SUpVHQWDQW XQ UDOHQWLVVHPHQW GH OD YLGDQJH JDVWI

JLIXUH SULOFLSDOHYV VLWXDWLRQOQV VIDFFRPSDJQDQW ¢

JDVWULTXH

/IH MHEQH VROLGH HVW GH PLQLPXP KHXUHYV

/ID TXDOLWp GH OD SUpSDUDWLRQ FROLTXH HVW pYDOXpH S



,O pYDOXH FKDTXH VHIPHQW FROLTXH VH FDOFXOH DSUQqV
ODYDJH TXYLO HVW QGpVBRVDWULR @G BRKRILBKDTXH FRORVFRS

SRXU FKDTXH VHIPHQW FROLTXH

- &RORQ DVFHQGDQW
- 7UDQVYHUVH LQFOXDQW OYDQJOH FROLTXH GURLW HW

- &RORQ JDXFKH LQFOXDQW OH UHFWXP

6FRUH 'HVFULSWLRQ

&{ORQ QRQ SUpSDUp OXTXADXMH GRIQPYDL
VROLGHV TXL QH SHXYHQW SDV rWUH D

'HV SRUWLRQV GH PXTXHXVH VRQW Y XH
YXHV j FDXVH GH PDWLqUHV VROLGHV R

5pVLGXV PLQLPHV GH VHOOHV RX GH OL
JOEHDOHPHQW ELHQ YX

OXTXHXVH SDUIDLWHPHQW ELHQ YXH V

JLIXUH 6FRUH GH %RVWRQ SDU VHIJPHQW

8Q VFRUH GH %RVWRQ VXSpULHXU RX pJDO j HVW H[LJp SF

VFRUH GRLW rWUH LQGLTXpR®RYW RO # RHVE W R QUMHDLGAKXE HX Q

,O HVW QpFHVVDLUH GH UHSURJUDPPHU OYH[DPHQ GDQV

LQVXIILVDQWH

&KRL[ GX W\SH GH SUpSDUDWLRQ FROLTXH

,O HVW LPSRUWDQW GH FKRLVLU OD SUpSBRPRURIQGEWQYVTC

SDWLHQW

7URLV JUDQGV W\SHV GH SUpSDUDWLREBRBLAKXH VRQW GL\

OH 3RO\pWK\OgQH JO\FRO 3(* VRXV IRUPH GH ODFURJRO

DGMXYDQWYV



OH SLFRVXOIDWH GH VRGLXP3HWRGTR[\GH GH PDJQpVLXP

OH SKRVSKDWH GH VRGLXP 1D3

8QH VROXWLRQ j EDVH GH VXOIDWH GH PDJQpVLXP SRWD\

FRPPHUFLDOLVpH D XQH DFWLRQ RVPRWLTXH

/IHV HITHWV VHFRQGDLUHYV FRPPXQV j WRXV OHW3INMRWIRBHRO}
GpVK\GUDWDWLRQ HW p® SHEWXYXBRBODWILRQHWWY KNQBGRLWHY SDU
YRPLVVHPHQWY 'DQV WRXV OHV FDV O fK\GIEDHWILRQXDP WV

GHYUD rWUH GTDX PRLQV GHX[ OLWUHYV GH OLTXLGH FODLU

)LIXUH SULQFLSDX[ HITHW V Q/GHIFFRDONGLIRIQNH B HHW GHR QpWH R W

FROLTXHV

(Q WHUPH GTHIILFDFLWp OH 3(* OLWUHV HXW DRR DXHM
SURWRFROHV 3(* DYHF DGMXYDQWV HW QRQ 3(* PDLV DX S

TXH OH 3KRVSKDWH GH VRGLXP QH GRLW SOXV rWUH XW



GILQVXIILVDQFH UpQDOH DLJIXH GRUIpRIFTHK IS D U XQMBRXR TDONK
HQ FDV GYLQVXIILVDQFH UpQDOH &HWWH SUpSDUDWLRQ D
DQG 'UXJ $GPLQLVWUDWLRQ )'$ HW GH OY$JHQFH 1DWLRQD

/1(6*( VIHVW SRVLWWRQQYBWRRAWHE ORXWLQH GHV SKRVSK

&DUDFWqUH FRPSOHW GH OD FRORVFRSLH

8QH FRORVFRSLH FRPSOqWH VH GpILQLW SDU OD YLVXDOL
DSSHQGLFXOPH[WHUPRHWpP GH OfHQGRVFRSH VLWXpH j SURJ[L
(OOH HVW GpSHQGDQWH GT{XQH SUpSDUDWLRQ FROLTXH GH
/TH[DPHQ GH OD SDUWLH EDVVH GX UHFWXP GRLYWHFWUH DV

WRXFKHU UHFWDO LQLWLDO

/ID FRPSOpWXGH GRLW r'WUH PHQWLRQQpH FODLUHPHQW G

LFRQRJUDSKLH
/IH WDX[ GH FRORVFRSLH FRPSOgWH GRLW rWUH VXSpULHXU

/IH WHPSVY DOORXp j OD FRORVFRSLH GRLW rWUH DX PLQLP.
JOREDO GTRFFXSDWLRQ GH OD VDOOH SRXU OD WRWDOLWpPp

OHV FROR\GHEEVMAMO GHH DYHF WHVW ),7 SRVLWLI

/I NMYLGHQWLILFDWLRQ GH OD SDWKRORJLH

7DX[ PWEFWLRQ GHV DGpQRPHV 7'$

4XILO VIDIJLVVH GI1XQH FRORVFRSLH GLDJQRVWLTXH RX Gl

GIXQH H[SORUDWLRQ FROLTXH PLQXWLHXVH HW GTXQH FRO



DGpQRPHV /H 7'$ HVW KERUGPOPYP BRORIMMPWD OGHTL'@GWHUYL

VXSSOpPHQWDLUH UpGXLW GH OH ULVTXH GH FDQFHU FR

/IH 7'$ HVW XQH YDOHXU PR\HQQH OLpH j OTRSpUDWHXU IL

FRORVFRSLHV GH GpSLVWDJH SDU HQGRVFRSLVWH HW QRQ

THPSV GH UHWUDLW GH OTHQGRVFRSH 7'5

,O VIDJLW GIXQ DXWUH SDUDPgWUH PHVXUDEOH VXVFHSW|
OpVLRQQHOOHV 8aQVWHKBPVYLEKXKWHWPLRQXWHY DXJPHQWH O
DGpQRPHV /H FDOFXO GX WHPSV GH UHWUDLW QfYHVW SD

VXSpULHXU | HW SRXU OHV WHVWYV ),7

3ULVH HQ FKDUJH GH OD SDWKRORJLH

4XDOLWp GH OD SRO\SHFWRPLH

BQWPpPVHFWLRQ LQFRPSOgWH GHV SRO\SHV QpFHVVLWH GH
EHDXFRXS SOXV FRXUW /TREMHFWLI HVW XQH UpVBIGWHRQ F
IURLGH SRXU OHV SRO\SHV GH PRLQVGGH | PXHARDQ VW RFLLIHV
TXDQG HOOH HVW QpFHVVDLUH ,0 HVW LPSRUWDQW GH Up!|

PP DSUqV UpVHFWLRQ SRXU DQDO\VH DQDWRPRSDWKRORJL



&ODVVLILFDWLRQV

'H QRPEUHXVHYV FODVVLILFDWLRQV H[LVWHQWSIWRXUD OfD(
FODVVLILFDWLRQ GH 3DULV GpFULW OfYDVSHFW GHV SRO\S
VILQWpUHVVHQW j OD YDVFXODULVDWLRQ 5pFHPPHQW O

UHJURXSHU WRXWHYVY FHVY FODVVLILFDWERQWROMNQHG/H VLPSC

JLIXUH &ODVVLILEDWLRQ &21(&&7




&RPSOLFODWDRER'ORVFRSLH

/IHV SULQFLSDOHYVY FRPSOLFDWLRQV VRQW OD SHUIRUDWLRC

RX GLIIpUpHHW OD PRUWDOLWp

/ID 6)(" UHFRPPDQGH XQHPEHWODH GWMpPRQEXKHOOH SDU FHQWL

GHV FRPSOLFDWLRQV SUpFRFHV HW OfHV WY HWAHRRXEGX WD,

/H WDX[ GH PRERORVYMPSDREUqY MRXUV HVW GH OJRUGUH GH

JOREDOH HW GH SRXU OD PRUWDOLWDP VSpFLILTXH OL

SHVVHQWL GX SDWLHQW

/H UHVVHQWL GX SDWLHQW QRWDPPHQW FRQFHWQORQW OD
ORUV GX JHVWH HVW XQ pOpPHQW WUqV LPSRUWDQW | S

OTXWLOLVDWLRQ GH VFRUHYV YDOLGpV SRXU pYDOXHU FHV |

(YDOXDWLRQ GH OD GRXOHXU GX SDWLHQV

/ID GRXOHXU HVW pYDOXpH KKBEHOWOHH QARPUHOQWK B FRXSULV H:

GRXOHXU HW GRXOHXU PD[LPDOH LPDJLQDEOH

(YDOXDWLRQ GH OfDQ[LpWp GX SDWLHQW

,O HI[LVWH SOXVLHXUV VFRUHY YDOLGpVY GRQW OH VFRUH G

$Q[LHW\ ,Q YHIDWRWWp HVW FRPSRVpH GH GHX[ GLPHQVLRQV

- /YDQ[LEWPWRUUHVSRQGDQW j XQH UpDFWLRQ pPRWLRQ!

- /YDQ[LFWPLHRUUHYV SR Q GLDpWY jUX@N HDEWLH DX TXRWLGLF



JLIXUH SAWPWRIPOOOH FRPSRVpPH GH YLOQJW LWHPV OH VI
PLOLPDOHDO[LpWp PD[LPDOH

JLIXUH $UPWIUDROOH FRPSRVpH GH YLOQJW LWHPV OH VI

PLOLPDOH | DO[LpWp PD[LPDOH




(YDOXDWLRQ GX FRWY LRIQW

I MfpFKHOOH GH *ORXFHVWHU SHXW rWURUYWWG BV V$ BIWIRHDQUN

OfHQGRVFRSLH (OOH HVW FRPSULVH HQWUH DEVHQFH G

/ID UpGDFWLRQ GX FRPSWH UHQGX

/IH FRPSWH UHQGX GRLW rWUH IDFWXHO GHVFULSWLI UL.

LQIRUPQWERWWDLUHY HQ FDV GH OLWLJH

- ,QGLFDWLRQ GH OTH[DPHQ

- 4XDOLWp GH OD SUpSDUDWLRQ pYDOXpH SDU OH VFRUH

- 1LYHDX GH SURDUB¥WQGR® FRPSOHW pYDOXp SDU OfLQV
QpFHVVDLUH GDQV FHUWD L QHW PLSEDGL FOCHWVL R Q © DFERIHAH F
LQIODPPDWRLUHV GH OfLQWHVWLQ

- ([SORUDWLRQ PLQXWLHXVH GH WRXV OHV VHJPHQWYV FR
YLVXDOLVDWLRQ GH OpVLRQV DVVRFLpHY QRWDPPHQW

- 'HVFULSWLRQ SUpPFLVH GBY @/HAKDLT ¥ H VGXHD O pV pilF W HRWQ

- ,FRQRJUDSKLH DVVRFLpH

- ,QIRUPDWLRQV VXU OD UHSULVH GHVY DQWLFRDJXODQW'

- 'pODL GH OD SURFKDLQH FRORVFRSLH

/IH &RPSWH UHQGX VHUD HQYR\p DX SDWLHQW HW DX PpGt



/ID UpDOLWp YLUWXHOOH

BULQFLIRDBEWLRQQHPHQW

/D UpDOLWp YLUWXHOOH HVW XQH PpWKRGH QRQ SKDUPDFR
XQ PRQGH DUWLILFLHO FUpp QXPpULTXHPHQW /H FDVTXH
GHJUpV HQ WURLV GLPHQVLRQV HWRE XWR®X YYD WQRQW RX W \L
GIXQH VWLPXODWLRQ DXGLWLYH YRL[ PDVFXOLQH RX IpPL

UHOD[DWLRQ LQWHQVH HQ FRQFHQWUDQW OH SDWLHQW VX

/IMLPPHUVLRQ GH OYXWLOLVDWHXHUHVED QVVRFHQEMLURQQWHE\
OSUpVHAGHHLQL FRPPH OD VHQVDWLRQ GYH[LVWHU GDQV XQ

FRUSV VH WURXYH

SWLOLVDWLRQ GDQV OH GRPDLQH PpGLFDO

/D UpDOLWp YLUWXHOOH HVW XWLOLVpH GDIQW HMYGRRQL Q®
PWp LQLWLDOHPHQW LQWURGXLWH GDQV OH GRPDLQH GH
GpILFLW GH OfDWWHQWLRQ HW K\SHUDFWLYLWp GH OJHQID
GIDQ[LpWp&KH] OHV SDWMHQ &N DRMKW]RSKUpPpQLH RX DJRUDS

XQH UpGXFWLRQ VLIJQLILFDWLYH GH OfpYLWHPHQW GX VWL

'"HSXLV XQH TXLQ]DLQH GYDQQpHV OD UpDOLWpP YLUWXHOO

SRXU GLPLRXHUXODOIDQ[LpWp HW OJLQFRQIRUW GXUDQW G

/ID SK\VLRSDWKRORJLH SRXYDQW H[SOLTXHU VRQ U{OH DQ
UpVRQDQFH PDIJQPWLTXH IRGEWSHUFPHINO GH PHVIXU&MHOLOH Y LY

DLUHMHGXHDX HQ GpWHFWDQW OHV FKDQJHPHQWY ORFDX]J C



VXU OfREVHUYDWLRQ HQ WHPSV UpHO GHV YDULDWLRQV Gf

UDGLRDFWLI

&HWWH WHFKQLTXH D SHUPLV GfLIGRH@WD QHW RPH VT X¥H D T FBFQ
OH FLUFXLW GH OD SHUFHSWLRQ GH OD GRXOHXU TXL VR
WKDODPXV HW OWWHGERIUWHV \SRAPWRUH HW VHFRQGDLUH /L
PRGXODWLRQ GHpEDDOpSRQYMH WVWWUPXODWLRQ SpULSKpULT

FRQWLQJHQW VHQVLWLI HW pPRWLRQQHO

JLIXUHRRXSHV GY,50 IRPRYWRQQMOG®HY SDWLHQWY D\DQW
WHPSpPUDWXUHY FURLVVDQWHYV MXVTXIQ pBWHR X HRWW K GHD &/R
FRUWH[ FLQJXODLUH DQWpULHXUGV L& K| SOQH FRUMAH [6§ R P/D
66 OJLQVXOD HW OH WKDODPXV /HV LPDJHV j JDXFKH Gt
FPUPEUDOH VDQV UpDOLWp HLGWREW®D D Y H P U@ D B WWHH DIOH

+RIIPDQQ DQG DO 1HXURUHSRUW



6RQ XWLOLVDWLRQ HVW GH SOXV HQ SOXV IUpTXHQWH GD
GLVWUDFWLRQ DSSRUWpPH SDU OfLPPHUMWMICRQ LGBQVOHEWRK
SDWLHQW ORLQ GH OD GRXOHXU HW GH OfDQ[LpWp GXUDC

LQYDVLYHV

(Q SpGLOMWURPBOLWpP YLUWXHOOH D SHUPLV GH UpGXLUH VLJ
HITUD\DQWH GH OO0 OMH \SHUBWHYWRJIVRQ LQWpUrw VXUWRXW

UpDOLVpH UpJXOLqQUHPHQW FRPPH SDU H[HPSOH GDQV OH (

&KH] OHV JUDH® I DEUEYpWRPPH DGXOWHY HOOH D pJDOHPH
VLIQLILFDWLYH GH OD &RX\AHRQU GIHR/U 8 DRI HFEH QWD UER RSO
UpKDELOLWDWLR® SOYALTRHY SDWLHQWY UDSSRUWHQW XQt

j ODOUPDP YLUWXHOOH

'"f{DXWUHV GRPDLQHV FRPPH OD FKLUXUJLH RUDOH OfXWLO

HQ 25/ SRXU OD UpDOLVDWLRQ GHNVILED RV pR/$LFR QYD
EDLVVH VLJQLILFDWLYH GH OD GRXOHXU HW GH OfDQ[LpV
HQIDQWVWHQ QXWULWLRQ SRXU DLGHU j WUDLWHU GV WUR

RQFRORJLH SRXU PRGLILHU OD SHUFHSWLRQ GX WHPSV OR

/ID UpDOLWp YLUWXHOOH HVW SULQFLSDOHPHQW XREBHVXE
VXSSOpPHQW RX UHPSODFHPHQW GHV SKRQ PDIFRW K@D DJBH W\
GH OD GRXOHXU SHXW VH IDLUH HQ EORTXDQW OYLQIRUPDYV

GDQV XRQHIHAHQW YLUWXHO



SWLOLMWDWH@RRVFRSLH EDVVH

/D SURFpGXUH GH VpGDWLRQ HW GIDQDOJpVLH 36$% HVW O
QRWDPPHQW HQ )UDQFH SRXU UpDOLVHUXOHXERDRVYBRISQH
SURFPGXUHZHSHWGDO® 36$% SHXW DYRLU GHV HIIHWV LQ
FDUGLRYDVFXODLUHV HW SXOPRQDLUHVY HW LQW HUHIORP SUH
H[SOLTXH TXH FHUWDLQV SDWLHQWY SHXYHQW rWUH UpFX

VPGDWLRQ

,O SHXW rWUH LQW pU HHWIXDW IGHH 8 URB® \BH D GAHDF RORIJL T X H
SRXU OH/®DGULHOWD FWLRQ DXGLRYLVXHOOH OD UpDOLWp Y
PPWKRGHV GH FKRL[ SRXU OD UpKDO DWRINW LIRROQ & H ¥ VARG
IXVVL K\SGRVHFMMW XQH WHFKQLTXH GH OfK\SQRVH pULF
VXEWLOHPHQW VXU OHV PpEDQLVPHV LQFRQVFLHQWY GYTXQ
VDQV TXfLO QH VIHQ UHQGH FRPSWH /H VXMHW UpS®QGUD
GH SHQVpH TXL D pWp LQOG XD BDADEIMRESILR ML GHXFR QV F L H
GH FISORGXLW SDU OD UHOD[DWLRQ SURBRAIH FROQQ DDV Y P

Q H[LVWH SDV G pWXGH VXU O XWLIRDYDOQLR G G H QGRS DRRI/LH

8QH pWXGH FKLQRLVH SURBSPMAVHIOMAVDHODW B RPVMHFRIY DH W Q
VpGDWLRQ SDU )HQWDQ\O HW 3URSRIRO /H SUHPLHU JURXS
GLVWUDFWLRQ YLVXHPRH XBIMHR & R/ HOHHWG Q AWMIWDAREMWYL RQ D XGL
D SHUPLVY GH PRQWUHU TXH OD GLVWUDFWLRQ YLVXHOOH '
DOHVWKpVLTXHV UHTXLV SRXU UpDOLVHU OD FRORVFRSLH

DMRXWpEHHXJHHQVHPEOH RQW SHUPLV GH GLPLQXHU VLJQLIL



8QH pWXGH MIRRRSHFIWIHYH UDQGRPLVpH D LQFOXV OSIDWLH
SUHPLHU EpQpILFLDLW GIfXQH FRORVFRSLH VDQV VpGDWLR
GIXQH GLVWUDFWLRQ YLVXHOOH /H WDX[ G 1L QW XEVDDVLHRIWF
LGHQWLTXHVY /D GRXOHXU VHPEODLW PRLQV LPSRUWDQWH
GLIIpPUHQFH VLJQLILEDWLYH QYD pWp PLVH HQ pYLGHQFH
GLPLQXWLRQ GIDQ[LpWp HQWUHODHELVWUBRKWSHRQ 3LV XHR

GIDXJPHQWHU OD VDWLVIDFWLRQ GH SDWLHQWYV GH PDQLQqgl

8QH pWXGH QpHUODQGDLVH D PRQWUp TXH GHV SDWL
FRORVFRSLH VDQV DQHVWKpVLH SRXU SOXVLHXUV UDLVRQ\
GH PpGLFDWLRQ OD FDSDFLWp GH UHQQR>SYOXY WH\S DG MR-F Q
FRQGXLUH DSUqV OH JHVWH VXUWRXW FKH] OHV SDWLHQW\
HQ DOWHUQDWLYH j OTDQHVWKpVLH HVW SUpGLW SDU OH
OYDEVHQFH GH FUDLOWEB ERQFHBRDODQRWFBBLUD /IDXWUH SDU

SDV TXH OD UpDOLWp YLUWXHOOH SXLVVH GLPLQXHU VXIIL\

8QH DXWUH pWXGH QpHUODQGDLVH SLORWH UDQGRPLVpH C
FRORVFRSLH j OfDLGH GH OD UpDOLWp YLUWXHOOWLRQSDWL
FRQVFLHQWH SDU OLGD]JRODP RX )HQWDQ\O /HV SDVPLHQW\
JURXSH FRQWU{OH HW OfDXWUH DYHF DGMRQFWLRQ GH OI
GLVWUDFWLRQ SODLVDQWH GH OB WpHPCVWRHY S U R/KHEXAM G
DOORQJp $XFXQ GpVDYDQWDJH HQ WHUPH GH FRPPXQLFDW
UHSRUWp /H FRQIRUW OYDQ[LpWp OD GRXOHXU HW OD \

FRORVFRSLH RQW pW@HUUPLWAOAIHYW HQWUH OHV

8QH pWXGH SLOPWHVKRPLUPLBEDIQYHXQH FRKRUWH GH  SDWLF
XQH FRORVFRSLH DXSDUDYDQW OD UpDOLWpP YLUWXHOOH |

GHV SDWLHQWY QTRQW UHoX DXFXQH PpGLFDWLRQ GXUD



FRRBUWH GDQV GHV FDV VDQV HIIHW LQGpPpVLUDEOH HW C
2Q]H SDWLHQWY RQW UDSSRUWpP XQH GRXOHXU VLPLODLUH
XQH GRXOHXU SOXV LPSRUWDQWH /HBHFRIQHR U WS DWDL HY WP |
LPSRUWDQW FKH] SDWLHQWYVY /HV UDLVRQV SULQFLSDOH
OTXWLOLVDWLRQ GH OD UpDOLWp YLUWXHOOH VRQW GfpYL
UHSUHQGUH SOXV WLYILGHRHDARWHEUNQIDAHY QRWDPPHQW O

SDWLHQWVY VH VRQW GLWV SUrWV j UHFRPPHQFHU DYHF

VRXKDLWDLHQW SDV

8QH pWXGH FRQWU{OpH UDQGRPLVpH WXUTXH D pJDOHPHQ\
OD GRXOHXU HW GRID®RVPRPLOIRT ®Hp®P UpDOLVpPH VDQV D

SDWRIQ@WpWp UDQGRPLVpYV PRORWFRBEDB DYWL RQ HOHNV @& PV
OD UpDOLWp YLUWXHOOH 8QH GLPLQXWLRQ VLJQLIQOBPDWLYF

UpDOLWp YLUWXHOOH PDLV SDV GH GLIIpUHQFH VLIJQLILFDW

8QH GHUQLQUH pWXGH SURVSHFWLYH UDQGRPLVpPH D pWp U
HQ JURXSHV OfXQ DYHF OD UpDOLWp YLUWXHOOH HW O
JURXSHV QH UHFHYDLHQW GH VpGDWLRQ ,0 D pWp GpPI
VLIQLILFDWLYHPHQW OD GRXOHXU HW @QPDID\W OWpWEHP S D VEL

HW TXH OD VDWLVIDFWLRQ GHVY SDWLHQWYV DXJPHQWH

&HV GLIIpUHQWHYV pWXGHV PRQWUHQW TXH OHV PRGDOLWpP

YLUWXHOOH YDULHQW QRWDPPHQW VXU OfXWLOLVDWLRQ R

'‘DQV QRWEHH GHUYEXSWOLDNMWIRR pURORJLH DX &+58 GH 1DQF\ OHV

SUHQGUH XQ DQ[LRO\WLTXH XQH KHXUH DYDQW OH JHVWH



(Q FRQFOXVLRQ FHV pWXGHV LQWHUQDWLRQDOHD QMWD X L\
YLUWXHOOH FHV GHUQLyHPE T QWHY XM IORKYHO RXWLO
LQWpPUHVVDQW &HSHQGDQW LO HVW HQFRUH QpFHVVDLUH
XQH DOWHUQDWLYH VDWLVIDLVGB VO jTE D OLpED \B H R@D WFIR@\

OD VDWLVIDFWLRQ GX SDWLHQW



Auteurs Pays Type Effectif | Nombre de Modalité de Type de Taux Douleur Anxiete Confort Satisfaction | Temps total de la
Année d'étude ETOUPES distraction sédation d'intubation durant le du patient coloscopie
caecale geste
(EN ou EVA)
Lee and al. Chine Prospective 157 3 Visuelle Progofol + 192 % 1)7/10 MNA Dose 1)6,1/10 1) 16,6min
2003 randomisés +(- audio Alfentanyl 2)94 % 2)6,2/10 mayenne 2) 8,210 2) 16 ,7min
1) Sédation 3)92 % 3)5,1/10 Propofal 3) 8,4/10 3) 13,4min
2) Sédation + 11,18
distraction (p=0,91) (p=0,01) ' (p<0,01) (p=0,11)
visuelle 21,17
3) Sédation + 30,81
distraction
audiovisuglle (p=<0.01)
Umezowo and | Japon Prospective | 57 2 Visuelle Aucune 1) 86,6 % 1) 42100 Pré-geste MNA 1) 72/100 1) 17, 6min
al. randomisée Sans audio 2) 26,4 % 2) 24,5/100 1) 51,100 2) 89,100 2) 15,3min
2015 1) Rien 2)52,5/100
2) Distraction (p=0,98) (p=0,47) (p=0,04) (p=0,28)
visuelle (p=0,53)
Post-geste
1) 24/100
2) 204100
(p=0,70)
Velduijzen Pays-Bas Prospective | 18 2 Realita Midazolam + | 1) 100 % 310 Pré-geste STAl Echelle de G/10 1) 21,2min
and ol. randamisée virtuelle Alfentanyl 2) 590 % dans les 2 1) 49/80 Gloucester dans les 2 2) 22 6min
2020 1) Sédation groupes 2)48,5/80 1)1.6/5 Eroupes
2) Sedation + Visuelle (o=1) 212,35 (p=0,340)
VR Sans audio (p=0,661) (p=0,457) (p=0,905)
(p non
Post-geste realise)

50,80 dans les 2
groupes

(p=0,545)




Auteurs Pays Type Effectif Mombre de Modalités de | Types de Taux Doulewr Anxiéte Confort Satisfaction | Temps total de la
Année d'étude groupes distraction sedation d'intubation durant le du patient coloscopie
caecale geste
(EM ou EVA)
Cakir and Turguie Prospective | 50 2 Realits Paz de 100 % 1) 3,75/10 STAl A& A 1} 7,26min
Evirgen. randomizae virtuelle sedation ) 2,78/10 Pré geste ) 7,20min
2021 1) rien Anesthésie 1)48,3/80
VR Visuellz locale (p=0.003) ) 47,7 /80 (p=0,54]
5ans audio
[p=0,647]
Past-geste
1) 43,5/80
7) 46,8/20
[p=0,175
Friedman ongd | Etats-Unizs | Pilots 27 1 Réalite Sedation 100 % 3,610 Pré-gaszte Inconfort VR:7,3/10 | -WR:22,E min
al. virtuelle possible & la 3,8/10 4710 VR + ajout -WR + ajout
2021 WR +/- S&dation demande sedation sedation : 19 min
% Iz demande Audiovizuslle | -* 1seul Douleur par Anidts par Inconfortpar | 3/100n=1) | [n=1]
du patient patient rappc-rré! une rappc-rré! une rappc-rré! une
coloscopie coloscopie coloscopie
précédents précédants précédante
“tains - 1 -Moins : 11 -Mioins : 1
Simmilgire - 11 -Similzira - & -similzire - 11
Flus 12 ~Flus: 4 -Flus: 14
Fas de Jdigza I’é?ude 3 -Fas e
réponss : 3 -Fasde réponss ;1 | réponss:l
Liv and al. Chine Prospective | 117 2 Realite Pa:z de 100 % 1) 7/10 Conduction de MA Augmente 1) 1&min
2022 randomizae virtuelle sedation Z) 5710 la peau avec la VR 2} 15min
1) rien 1) 0,650 (p=0,D01)
2] WR Audiovisuslle (p=0,001) 2)0,390 (p=0.05)
(p<0.001)

MNA : non applicable ; EN : Echelle Numérique (0 g 10) ; EVA : Echelle visuelle analogique entre 1cm et 10 cm (1-10) ; §TAI - 5tate-Trait Anxiety Inventory de
Spielberger (20-80) ; VR : Réalité Virtuelle ; Echelle de Gloucester : 1 {confort) a 5 (inconfort maximal).

JLIXUH

[HV GLIIpWHOQWH VeMMIEIAVID VLR Y I GCIHFWLR QO DXGLRYLVERRO KO Bl W g3HO D\DD Wil K

FRORVFRSLH




3$57,( (78'(

SUREOpPBIWLREMHFWLI GH OfpWXGH

/ID FRORVFRSLH HVW FRQVLGpUpH FRPPH OD PpW&XIRGBMHVGH L
OYfH[DPHQ HVVHQWLHO SRXU OH GpSLVWDJH OH GLDJQRVYV

(QYLURQ PLOOLRQV GH FRORVFRSLHV VRQW UpDOLVpHV !

&EHSHQGD OMDILW GTXQH SURFpGXUH LQYDVLYH SRXYDQW
GILQFRQIRUW SEXMp GBIWSIRQPLHQW PDMRULWDLUHPHQW XWLC
TXDOLWp GX JHMW 8 XH B/0FRUH. NFEVRLIIONIHH VW SDV GpQXpH GH ULV

VXU OH SODQ FDUGLRYDVFXODLUH HW SXOPRQDLUH

/D UpDOLWp YLUWXHOOH HVW XQH PpWKRGH QRQ SKDUPDFR
XQ PRQGH DUWLILFLHO FUpp QXPpULTXHPHQW /H FDVTXH
GHJUpV HQ WURLV GLPHQVLRQ@RBW GI) \PRX WHPLHOQ W DMRLORW L
GIXQH VWLPXODWLRQ DXGLWLYH SHUPHWWDQW GH GLVWUD
SDWLHQWY &HWWH WHFKQRORJLH HVW GpMj XWLOLVpH G

SV\FKLDWULG®GD SpGLBWWIHY VRLQV GHV JUDQGV EU€0OpV

1RXV DYRQV PHQp XQH pWXGH SURVSHFWLYHHGH®RBWW DD W
GILQFOXDWLHQSVV VXU OD SpULRFEGHISYULOTREMHFWLI SU
OTpPWW®HWRPSDUHU OH WDX[ GH VXFFgqV GH OD FRORVFRSL

GH OD FRORVFRSLH VRXV DQHVWKpVLH HQ DPEXODWRLUH



SUWLFOH

9LUWXDO UHDOLW)\ DD/OD® \DV@KHHADDDMRORIBE RFREFWL Y H
HTXLYNVOEKGW LQ 1DQF\

(OLVH 1HX¥HEESWLVWH &KGIYIDX o DHPFODQIBL QW DXEH JUDQORLYV
6pEDVWLHQ%DXEGL FWHDAIQAUWRIEIRYDEHOD @RWKILPIGH 6LPRQQ
ORXQL %HQWHANKRD [IREOHHQO®MLWWEH 6FKDHIHU
'HSDUWPHQW RI +HSDWRJDVWURHQWHURORJ\ 5HJLRQDO
YUDQFH

8QLW RI OHWKRGRORJ\ GDWWLFD@GBJHRRQ® ®QLG M W\DIWWL\ + F
1DQF\ )UDQFH

&RUUHVSRQGODMFIHRQ 6FKDHIHU

'HSDUWPHQW RI +HSDWRJDVWURHQWHURORJ\ 5HJLRQDO 8Q
$O0pH GX ORUYDIR GRDYMUMF\ )UDQFH

3KRQH )D[ (PDLO P VFK D@ DHQUAFIKU X

_.H\ZRUERORQRVFRS\ DQDHVWKHVLD VHGDWLRQ YLUWXDO

$XWKRUVY FROQWULGEDXWD RKROOHFWLRQ LQWHUSUHWDWLRQ
PDQXVFULSW -6 VWXG\ FRQFHIFWILRQ@ D&Y% &MALW QV V& IDRDM
VWDWLVWLFDO DQDO\VLYVY 0) GDWD FROOHFWLRQ 6% GDYV
FROOHFWLRQ ,4 GDWD FROOHFWDR® PR OG B %W IDRRR CGH HWW
-%& 06 VWXG\ FRGQ FGHIBW.URQ ®DWD FROOHFWLRQ LQWHUSUI
PDQXVFULSW DQG VWXG\ VXSHUYLVLRQ $00 DXWKRUV DSSI

)X O GLDRQH
$FNORZOHG IRQHNVV

'HEFEODUDWLRO RRDBWHUHVWYV

$EEUHYLDOWURQMW®MLW\ 95 6WDWH 7UDLW $Q[LHW\ ,QYHQW
6FDOH B7#DLW $Q[LHW\76 FIPGHHULEDSQ 6RFLHW\ Rl $QHVWKHYV
%RG\ 0ODVV ,QGH[ W®DO0 &RQRWWF&5& ,Q|OMHDPIMW RB\ %)RZ H C
YHFDRP X QRF DIORY W




$EVWUDFW

%DFNJURXQG RRGRMIFPWFRS\ LV DQ LQYDVLYH SURFHGXUH V
DQG GLVFRPIRUW ORGHUDWH WR &8M%X\BHGDW LR QVIK\H FSRAR
DQG SDWLHQWY FRPIRUW RFRDMYHEU Z MM K DAR PRIQULYVNDW D Q G\
UHDOLW\ 95 RIIHUV LPERHRHQYHRQRG MHBMHWHHQFHY WKD)\
DWWHQWLRQ 7KLV SURVSHFEHOY W \WREBSDUBWIWR RISWE UPL
ZLWK FRPSOHWH WK ®B WILRQHIXLYDOHQW

3DWLHQWY DQG PBWBWRGVZKR XQGHUZHQW DQ RXWSDWLHOQ\
EHWZHHQ $SULO DQG 'HFHPEHU DW 8QLYHUVLW\ +R\
VHGDWLRQ DQG RWKHUV ZLWK 8B WRDBDNW D QX G XIBWVRV KR B
FRPSOHWHG VXUYH\V EHIRUH DQG DIWHU WKH FRORQRVERS

5HVXQOKH UDWH Rl FHFDO LQWXEDWLRQ ZDV IRU WKH VF
JURXS 7KHUH ZDV QR FRQIRXQGLQJ IDFWRUWRKHR @PQXBHLY
DQ HTXLYDOHQFH EHWZHHQ WKH WZR PHWKRGV S 7K
GLIIHUHQFH RQ SDLQ S DQG DQ[LHW\ S EHIRUFK
VLIQLILFDQW GLIIHUHQFSURDP Y REWMEZ BHO®E GHWLRQ JURX S
WKH QXPHULF VFDOH DQG 95 JURXS S DQG RQ
67%, ULVLQJ WR IRU VHGDWLRQ JURXS DQG IR
SDWLHQW DQG JDVWUR® Q WHWRHOARRN L Y MOV B3W L V | COFQNVGL <
S WRWDO WLPH Rl SURFHGXUH S DQG UHVHFWLFR

&RQFOXARB®RQRVFRS\ ZLWK 95 LV QRW HTXLYDOHQW WR VHG
1HYHUW K HCHBVWH VOBQWY DQ LOQWHUHVWLQJ DOWHUQDWLYH I}
ULVNV DVVRFLDWHG ZLWK VHGDWLRQ ZKLOH PDLQWDLQLQ.
DQ[LHW\ IRU WKH PDMRULW)\ Rl SDWWHQWRY R JQB& HD REMDAYD H
YHU\ KLJK ORMBI® WWLLP HWVRI SUR EHE KB W LCRIG UTRMNSDUH QR W
XVH RI 95



 QWURGXFWLRQ

&RORQRVFRS\ LV FRQVLGHUHG DV WKH JRO G RORIQ &5 WBER W
FHFXP ,W SOD\V D@ED&RLIDW RJIRFRO RQ HFWIFOQ FKOHHYLL@RD VG D B JZ)
DQG WUKBWPRQRWDWHOWOLRQ RI FRORIQRRVFRIBSGHMDUB QFH LC

> @ KLV SURFHGXUH LV LQYDWGILWH RIRDEU [EBWY H S Q

7R HQKDQREONKH RI WKH SURFHG RWGH DRWE H Q\RXG H HER QHSDW
FRPPRQO\ HPBIOR \GIGFDGIPRQ WRVHU VHGDWLYH GUXJWHDQG V
LQIOXHQFHG E\ QDWLRBQ EHMORY F XGRKQUIHIHNERIYH@® G U X J

LQGXFHG WHGDMH\R @DICHY AW RIW W L F X O DRDAN\GWR RYWF R D D U
SXOPRQDWXUHD,QGHHG GUXJV FDQ UHGXFH FDUGLDF RXW
UHVLVAXDREBEBD O EBUNBD D WRBQL\S MWD U ARQWKYKY R1 JDVWU|
IOXLG DVEVSBWLRQO\ LQ SDWLHQWV ZLWK KLEWDOHK®IX[Q L
ZKLFK DUBURMRWDKWH@VWEDRRQJZRPHQ RU REBRHHRYWUH @WK J:
LQGXFHG WBWDWDROBSK\ODFWLF VKRFN PDOLEGDRIW XUEBU\
> @20GHUSMHHBLFDQ 6RFLHW\ RI $Q%VVRKHV LRORWEXMHQ L J K
SURFHGXUHV DQG JHQHUDO DQDHVWKHWSE PRHHL®BWSH
FRPSOLFDWQRI®E®: WHGDWEGFMHHIXANGIWQG LQVWUXPHQWD

DVVHVVPHQW RI WKH BUXRNYD @I HREDWAKRHQ SIDW LHQW DQG F

FRPIEMW DOVR W®HD X & BIBEERWQHAIAHR WS

6 HY HWWW YOG L HEVH KIRYQHE X FWH G Q\RRKHI S PR ERIOSRSILRDPKHY DLP HC
UHBXSD IGERPIRUW D GIGSHQLEHIVHGR GRVFR S\, ZRRI @K HV H
VWXGDHNRPELQRDWRLWXBERQ >DX@ LR Y @WKLCFODWYL H P S O R \BHIGH
ILQGLGLVF\RENH VLPXOWDQNRRQ WORBHGVRVXBECRWR RQH HIITHFWL

WR UKGEXFRPRPHBW UHEY BMMROWUDFWLRQ DORQH



9LUWXDO UHDOLW\ 9% HPK @LKIRE ILRMEMBMMISOD\HG LPDJHV
FUHDWWRDQHOHY LURQPHQW W H R SRSU B G D 8B U\ HQLHQF
3DWVHMWWPHUVHG LQ DQ DUWLILFLDO ID@GOG WKHADERGYEEWRDU H D
SURYDGHEHJIJVWHH/ XDO LPPHUVLRQ LDQW KRAMWLE QRWEM RXE@K R X
$GGLWLRDQRGLWR U\ MWILG WEDNIRFRMWHQVH UHRDERWILIRQ

WKH S\DIWIIRHFXW WRRDQ &\W MDKWK UQ J

7KH DLP RI WKLV VWXWKHDWH VRR HRYMSOOHWHH F ROWRIQRIVFR S\ S
FRPSDWHGCHG DWLRIQWR FRP S DUHN HHOWWRIS QWY DQ[LHW\ FRPI

VDWLVIDFWLRQ SURFHGXUDO WLPH DQG SRO\S UHVHFWLRQ

SDWLHQWYVY HW OHWKRGYV

$ SURVSRESWDEHO FRPRMRFWOWUILF VWXG\ ZDV FRQGXFWH
SDW IZHHQWVF R Q V H B X)\REDRDHHZEMSHQ O DQGFHPEHUDW 1DQF\
8QLYHURVWLAMWEBOLQFOXVLR @QISDUNLMMHUY ZYHEZKR RQGHUZHQW
RXWSDWLHQW FRORQRVARS \DDQXGH B BjQR QEBEDIMHHA R D O
DQG RU DXGLWRU\ LPSDLUPHQW V REIQREQWHD RI V3 RIOL B RAVULL\F
H[FOXGHG |URBOMKBEDWLXERWVIE FIRIGE QR VIFRS\DZHUB LQFOX
PDWFKLQJ Z DWR SFOFORS@HIGIS I WH Al QW WRD GRRXLWSDHASLHQW FRORQ

VHGDWLRQ

SURFHGXUHYV

$00 WKH SDWLHQWY UHFHLY HBJ D VIUUHROH GOANQUD B FREBGIVAKE W D \
H[SODQDWLRQNERHWH WXRI®HWKRGY VHGDWLRQ RU YLUWX

FKRVHQ E\ WKH SDWLHQW DIWHU GLVFXVVLRQ ZLWK WKH RS



JRU VHGDWLRQ JURXS GHSWK RW K H CCOQWLVRNEKE MUAREDHRVIDBNUW LF
WKH SDWLHQWYTV FKDFRFAVWIOWDNWLFKY BOCRISHUMIY XHOH R(
VSRQWDQHRXWGHEW LW BM ERG WRMRRFFFRRO XV H G W IQHR X UH RAH Q V

FRQWUROOHG LR®VHVERR G ER FRFMXERIGX XL RIKV XQHIGE FQWNOH V

SDW L H QWQW ZREHLED OD JR QI

JRU WKH 95QRDRXYWKHDVRE R YPHEDNT X2 IDMA/ ZOWH. Y H Q
DXWKRUWRMNNLHRQQJOH RDMPLEQWHL R IVOSHDWPGIMRY PLOOLJ
WKLUW)\ PUORKWKHWW RORQRVFRS\ 7KRQ VWKINIKKBDWRYWWD QG P
PDQXIDFWXKH E EMDY BLOIRN KB R QH Q WLIWK UARH VRIWZDUH XV
ZDV +HDOWK\ OLQG/ KHH BWDMRIHQW KDG WKH RBSMHADR[LQR VI
HOQROPHPWRXQWDLQ EHDFK GLYL@KKHRGKUDWKBRQEIEBULHQ
DGMXVWDEOH IURPLIWRH GBLQN  BWDOOW B AEXMWGIH KHRARD/GIH

RU PDOH YRLFH 2@FH SVEMHGHDY\EER P LS N WS BMED R G
UHTXEBIHRBUH VWDUWLQJ WHRXFRWRRWVWKS\ BBRBB®RWH F R
FRPPXQLFDWH ZLXWK ORKIE\S ZWLWQW DKR DKWAMHDM DY EOHEH G | U

YRLFH 3DWLHQWVY FRXOG VWRS FRORQRVFRS\ DW DQ\ WLPFE

&RORQRNAARIH SHUIRVUHREBE UDHORUSDWLHQW UHFHLYHG D VS
SUHSDUDWLRQ ORZ YROXPH SRO\HWK\OHQH JO\FRO SOXV [
JO\FRQ ERWK JURXSV ZFHRI®R §RMRELMFD U E R Q VX LG R WH R

ZDWHU HMWHKBRQRIUXHURJUHVVLRQD/QR W R H EFDQVEHIRG DGH. R Q |
H[DPLQDWLRQ GXULQJ UHWULHYDO RI WKH VFRSH $QWL
GLVFRQWLQXHG DPBFERBWEKQIBKRXS&SV ( MEGBERGHWHVHFWLRQ

QHFH\»V oA \



'‘DWD FROOHFWLRQ

$O00 SDWLHQWY FRPSOHWHG DHTRKUWN WIR) QDWHH WKHPER®F
TXHVWLRQQDLUH HQFRPSDVVHG LIQORBUHRDWRLRH) SBHIBUG HQ:!
XQGHUJRLQJ FBOBMRVGRWB B VWHRRDIKIN 1XPHULF 55bWAQJ 6FI
DQ[LHWDNESLWLHQMHQWR@GFRPIRUW *ORXFHVWH@WKRPIRWW
DV RYNDWMWMLY IBBEWHROQQH FKDUDFWHULVWLHYWDQ®&WRREP RUE

FRPSXWPAHG]IH® O REHFRIUGHER QXX O/ DWLRQ

$00 JDVWURHQWHURORHSDWNWHRARRRGORNGH 6L QUE RXW DL O
FROR Q RAKIRED F WDIWGL RWWEBBHFDWLRQ %RVWRQ VFRUH EHVW
ZDWHU RU JBURRUHWXEHRIDV W FDDW X E DWRVRDO SR BHR®X 8§ H

UHVHFWLRWKUWDLDWHR DRPEMHNWHO FRYL R Q

2XWFRPHYV

BULPDU\ RXWFRPH

7KH SULPDU\ RXWFRPH ZDV WR FRP SHIHG WEH VW R ADKOH L QW XE

DOO WKH VHFAFRORWQV RI WKH

6HFRQGDU\ RXWFRPHYV

3DIOHYBEUVVHEWXNGDY SRLQW QXPHULES5GDRHHRLYE BBXHLQJ W

SURFHGXUWH ZUWYHR /D IQJLMEGE FD WL OKHW WHLPD $LQ@EOH SDL

SQ[LHWPHEHDVXUHGKH EPD WA W\ , QYHQWRU\ 673URP VFDOF

DEVHQFH RI DQ[LHW\ WK KHKAWRBR WIQ [$£®I W H&V \ UHFDOHJ HES $
LQGLYLGXDOV WR GHVFULEH WKHLU IHHOLQJY DW D VSHFLI
7UDLW $Q[LHW\76 ROHOIKLEOHG WKHP WR GHVFULE'H WIXIHO A\ W

LQIRUPDWLR®HJBIHP UBLQ E W dpplementarQmatdfitlst KH WHUP 3SHUL



SURFHGXUDO" UHIHUUHG HUR HE@AKGRE XL Q RVHRNK BURXBFH G X U

DQG XSRQ DZDWWDGERWILRQ JURXS

&R P | FOHW H ON YZDHOUEY WERIBORKKH H V WRHUWY FRNRBFD OIHQ J LQRSR.FDW L QJ L
KLIXHYHO RIV¥RPQRELRERWHRE IR U\WH E@HVILW @W DQG JDVWURH
VD WLV ZIHABAL\RIE D M IBG RAL GWKLIHQLIQ HV WAR R RSGIRIWVR B XWD QDL Q L«
WKH VDPH DB®WDRDWKPH SURFHGRWHKMD® URIG RURG MEKH UHPR

HQGRMKRBHQXNWH¥WLRQ SRO\S UABIGHRB B OHFWIHR UDWH

6WDWLVWLFDO DQDO\VLYV

&DWHJRULFDO YDULDEOHYV ZHUH H[SUHVVHRUDM &K B®EPQ W D .
WHVW &RQWLQXRXV YDULDEOHYVY ZHUH GHVFULEHG E\ PHDC

LOQWHUTXDUWLRPW QRQPBOO\ GLVWULEXWHG DQG FRPSDUHG

7KH FHFDO LQWXEDWLRQ UDWH ZDOD BRREOMDIO X Q E® JVWHR/HV
ZDV HYDOXDWHG EHWZHHQ WKH WZR JURXSV E\ WKH =,1%
FRPSDUHG EHWZHHQ WRHN JURKIBYTE\ BEW WHVW IRU FDW
:LOFR[RQ WHVW IRU F RAQXW L@ XRX\KIADKKEBE@HADY VHW DW

VWDWLVWLFDO DQDO\VHV ZHUH SHUIRUPHG XVLQJ 6%$6 YHUV

(WKLFDO FRQVLGHUDWLRQ

SDWLHQWY SURYLGHG ZULWWHQ LQIRWFRG G-HREWIHRQQV V, d RW L
(WKLFV &4RPPLWWHH DSSURYDOZ3ZDWYWREWXKIHHQME XGXEZBNUUHJ
FOLQLFDOWULDOV JRY 1&7DG DFFHO/OWRK WKRIUNQR Q\PLVHC

DSSURYHG WKH ILQDO PDQXVFULSW



SHVXOWYV

%DVHOKLQUWD FWHULVWLFV

$ WRWD G RW L HRODMIHYGIHP D OZHSBRVSHEWLY HO\ DHIQAJ RRQWIGF )
LQ WKH VW )>$EY IEHW ZHIFBEP EHU $PRQJ WISHDRVLHQWY ZHUH DV
WWKH VHGDWLRQ JURX D QF RO WE®ROMIRR X5 JDRES 7KH WKU
IUHTXHQW LQGLFDWLRQYHRNRRORQRYWHARBLAHKHVWRU\ RI S
FDQFHU LQ SDWLHQWV LURQ GHILFLHQF\ ZLWK RU :
DQG LQIODPPDW R DWR/ZAHD & LS/IHVD IVHHQ WK H U V L R@&LFFODVGLHRE) V
DEQRUPDOLW\ RI LPDJLQJ WUDQVLW GLVWXUEDQFH
GLJHVWLYH EORRG H[WRGRRWMMEMDLRIPPXQRKLVWRBKHPLF

FRORUHFWDO FDQFHU VFUHHQLQJ

'KHQ FRPSDULQJ WKH FOLQLFDO FKDUDFWHULVWLFV Rl WK
GLIIHUHQREV HUBWHIUGLQJ JHQGHU PDOH LQ WKH FRQW
YLUWXDO UHDOLWKLUVWERBHOXILF VXUJHUWRGS)\ 0DVV%Q,GH|

S DQG 67$Y/FRUH S +RZHYHU LQ 95RXUORXSVRSBMW L
VWDWLVWLFDOOWHROEHWHS D KLJIKHUMEDE LOLLW H O KB B O/ ER
S D@BUH VLJQLILFDQWXOQGHUKRIOLNHOYWRRORQRVFRS
7KHUHDRHH $6$ W®UWWRU\ RIFRORQERRPARGHQWLILHG DV SR\
IDFWRUV IRU DGMXVWHRH D WH UQ M KH RD/OWDROWWERRNW K, @LDR/X S V
WHB JURXS R | USTAM D ELER\D MVE IL F D3\ WRIG KDW/D FWHULVWLFV

WZR JURSSW DIGBIAGE O H



BULPDU\ RXWFRPH

7KH FHFDO LQWDXEDWLRQOH DWR XS YHUVXWKHGDWLRQ JURX
$QDO\WHV IRU SRWHQW L DG HIGRRX MR® HRMN) & IDQL DEOWRUYV 7
W HXMW KR XW DG MXWMRRBE WLV K WK R WAKFEHNYHQFWHRRI FROF

EHWZHHQ WKH WZRV1UR K BCHDWMSW K H 7TDEOH

6HFRQGDU\ RXWFRPHYV

3USSIURFHGXUDO SDLQ ZDV HT2LWK OHEHD Q Q/ ERQH. B8 RRALS V
95 JURXS DQGWHKHIGRWLRQ JURXS S KH XQtRDPHYBWHWVHVW
VWDWLVW L F D@V MW K H. PHYWROF R G S KRINO S DIUGERP SDUH G
WR/KFHHGDWLRQLWKR RS DQ GLIIHUHRIEHEDRIG UHVSHFWLYHO
S ORUHFOYCHUKW KHKG L1 HUHQ F i LERIFMHZHKHIESS HIEHSG % U BIO
SDLQ ZDV PRVWWKIS RURNDS) W R®S D UH @ HGRD WIKRIQ J URKKHS

GLITIHUHQFH GLG QRW UHDPBK VWDWEOMWLFDO VLIJQLILFDQFH

/ILQHDU UHQDIVYVHRBERMWLSRW GM XV W P H Q8 WHYULLRDEWO HR OVRKRRZ ¥
ZDWFRQIRXQGLQJ |DFIWURFHBX WBDKH 65X 3HWLYDULDWHQERLQHDU
VWDWLVWLFDOO\ VIDY IRENBEH®@WHABHHWKEOFNZR JORKXRWHRU \
EHIRWKH FRORQRVFRWBIWIE JURXBWYV WKHIRRQWSERO JURXS

+RZHYHUBLURFHGXUDO DQ[LHW\ ZDWYWIH QUIRX® G\R P8 BKH. bl IGH W

VHREWILURXSK PHDQ VFRUBY®XRI UHVSHF®WLYH@ODEOH

1R VLJQLILFD QW \G LREHNGZGIFH) 95 JURXS DALGV R RRQVD QR\DF RWRIX
DQG UHVSHFWLYHO\7DEDKH UDWH RD\8 DWDHQWRQ ZDV |
ERWK ALRXS LQ WKHURXS DQ® WREOWUROIWRXSBLQJ ZLOOLQ

WR UHSHDW WK RKRRORNRFRIWERSVHVVDU\ S 7TDEOH



7KH VDWLVIDFWLRQ RI JDVWUR H QEHUWR @R DLHAMYVWZRD U HHSYHDEDVX
LWKH PDRMHU ZDV UHRDW RKIS® \ ZBMN KREIWF D Q W LGN KI 1D RQHRH

R LYK JURXS DOQGWKRAQAQWURS JURXBDEOH

7TKHRWOXUDWLRQ R| FRORQEUGBRSHHHQ WKH 95 JURNOG Pl
VWDQGDUG GHDPIQICWEE®WLRRQ JURKORWEWDQGDUG GHYLDWLR
ZLWKRXW VLJQLILFDQW GLIIHUHQFH DIWHU DGMXVWPHQW

FRORQRVFRS\ S 7TDEOH

$PRQJ WKH SEBWGHXQMWHVRU VDY & ISIKAVEYDQW GHIUMHBQFH
EHWZHHQ WKH WZR JURXSV 7KH SRO\S UHOSHFWRRS) UDWH Z

DOQWRHGDWLRQ JURXS S 7TDEOH

,QV10E JURR® RQRVFRBN KM FKRIGXOHG XRUGRIUWKSD WY WE WYL

$PRQJ WKHPWLHQWYV KD G SR®R W Ei KIBHRORRWKH UHPDLC
S D W LZHHQMWHA F K HXGOGWHHG DGR VR YDULRXV UHDVRQV ZKLWRX!
LQFOXGDYHMURHGXFLEOH ORRSVDEHFBEYWKRGSPDQG WR VW

SURFHBXEBNHLWBHGXFLAMWKRR®WSYDLQ

'LVFXVVLRQ

&RORQRVFRS\ LV WKH JROG RO IRQ @DOUG MRUPWEW \HRDPW®E W
LQYDVLYH SURFHGXSDH QVK®IW DR RFBW @@ 8 UHQ RIWWHHW\V HG D W |
FRPPR®ROWANG WR HQVXUH WKH TXDOLWQRD @/KH FHRW RHERW ¥ RI
+RZHYWKH XVH RI BQDHVMKUHIMNPW HPWWLFXODUO\ RQ WKH

SXOPRQDU\ OHYHOV DQG LG W®H PRVW IUDJLOH SDWLHQWYV

95 KDV HPHL HRRXRDWVPDFRORJLA®IOHP SHIAUKHRHE MR GXQQO R WIRIQQ ZL

SUHYLRXV VWXGLHV GHPARGNWY B PMGQ F DOV XIFHKKEB¥AKILYD W U\



SHGLD@® EXWPQ F@UMHQ LWV SRWH QPADL DIOH Y BI@Q XD ERWA WEKRIR O

SHUIRUPDQFH RI FRORQRVFRS\

95 LQGXFHVY GLVWUDFWLRQ RI WIOHDW®LWQH QWP S/CHRA\M QY & (DWW L

PHFKDQLVP IURP FRQY H UMDALHRUQ/MRWS (BRRIRWR. VFIDROYGHHUGY

K\SQRNVYVDQ (ULFNVRQLDQ KWKDRWNV WNRH R @ MWEDAFHIU V R Q
XQFRQVFLRXV PHFKDQLVPV WR L@QEXEN D RDQUIHIWIERQ ZL

VXEMHFW ZLOO WKHQ UHVSRQG WR WKH VXJIJHVWLRQ ZLWK
E\ WKH K\SQRWYLNMWUN DUH QR VWXGLHV RQ WKH XVH RI F

HQGRVFRS\

&RPSDUHG WRVWWKKSQRWADR [E#BVLHU VLQFH LW SHAH.YLE RWH DU
DQWKH LQGXFWLRQ 7XUHR OHWW W D WRISHSR @ WO RVFR S\ LV VF
WRXU NQRZOMXIGLHY KDYH LQYHVIDEIDM H @7W K MW XELEWH F W

GLITHUH HY MIRQBH BSRAJWHG YDU\LQJ UHVXOWYV

,Q D SLOEW)VIWEEBRIZ®LFK LQFSRWHEQWY VHGDWLRQ ZDV L
DQG SDWLKHOWXHVRXOW DW DQ\ WLPH &HFDO LQAWRKEDW LR Q

RQH SRUWH@R QRUFLRX\V>V@GDWLRQ

,Q D UDQGRPL]HG SUERYISGGE WELY#H ] MMDXO@SWODMWUHFHLYHG FRQ!
VHGDWDODRQRQH JWRXGLWIR/XD@ 95 7KH SULPR UD WKV \VZDV
OFFHSWDELOLW\ RI 95 GXUEZQY BDRFEGR ARNHBURER\ G I KIVEE IQH H

F H AN X BDWHREBSLO HW H SXRIPHGBRIBHUW KHOHVY FRPIRUW SELC

VDWLVIDFWLRQ ZHUH ¥LFEAODU LQ ERWK JURXSYV

$QRWKHU UDQGRALWUBEHAAIGSDAYBOYHG WEZW KIRRW SRHG DW LR

ZLWK DQG WKH RWKHAHKBKDIA BRI RDYWUDWHG D VLIQLILFDQW

EXW QR VLJQLRIQF D Q NDHMWUIHFSR @W H G



,QWKPHRVW UHFHQW VWaG@\ EERMKKXNQPBXIZ HQW FRORKRRWE R S
VHGDWLHRQSDWLHQWY ZBVWLUD A G R \H URRKE W RBKHIR X S
8VH Rl 95 UHGXFHG SDLQ IURP WR RQ 156 S DQ|

FRQGXFWDQFH S GLIILEFXOW\ DQG GX@DWLRQ RI WKH

,OVKH SVMWXMQWFRORQRVFRS\ ZDV HLWKHU SHUIRUPHG XQGl
LQWXEDWRQRYKHDWH JURXDYV QRW HAT W IKHD®DIRMRIES

S 7KLV UDWH LV VOLJKWHSE\RD®AHKH W [5Q) MWKLHR XI\D W WX
TXDOLW\ RO DIGUIMX H (XQ B SHMH@ AK UHF R P P HE@ G ONV IORDQWW:H L
UHFRPPHQG D UD WKHRO BRBEMMHR X UPDWE WGAWULEXWHG WR WKH §
Rl PXOWBSSHOBWROMBOQRZY ZLWKS NDUHRRRIPAEYHUVLW\ KRVSL
,QGHHG SHUIRUPLQJ D FRORQRVFRS\ ZLWKRXW VHGDWLRQ
RYHU PRYHP HW WH LDGSW DWWRIRAW PDRMMLERRSY WKDW FDQ EH SD
SDW\I,LE8 Q@ GGWHKWHRWDO FRERDIRWHRBIRDOYRQIHYG UWHWRR RZ YV HV
ZKLFK FRXOG DBE&RRBH UH] ¥RIINVQHRIMW KIQ KMH RI YLUWXDO L
QRW VLIQLILFFRWAQRQYFRSEDWH PH PLDXRUKMWH EBDWLR®@ L1
JURXS S 7 KL VLYYHRI@\ HY W HRMAF E L W K UXIDHI R Y FRIOR\Q R V

(XURSHDQ DQG JUHQFK UH@RPPHQGDWLRQV

'Q WKLV VBXRRHSXUDO SDLQ ZDV VLJQLILFDQWO\ KLJKHU L¢
RQ WKH QXPHULFDO VFDOH S E XU VAR IHNQ CCHRYZAHDWRN KD
UHSRUSWHE LRXV2AKURE IUHDAPLHGWR @7KH YHU\ ORZ OHYHO

SURFHGXUDO SDLQ LQ WKH VHGDWVRQ @REKHS H[SODRQHEGKE
IDFWGWKBHGDWLRQ DFKLHYHG ZLWHK GIURG URERDF HS URLRPADSOLIOK
PLBJRODP ZKLFK LV PRVW FRPPRQO\ XVHG HOVHZKHUH 7KH
SDLQ FREQWUAD WKH FROR®RVHRISOFH BHWWREHERUBBUDQG

SURFHGXUDO SDLQ ZDV QRW VWD WIRQW X FI © ION QEANRIXAMUD W D QW



5HIJDUGLQJ SDWNKQWHIRMMIHWYLILFDQW GLIIHUHQFH LQ WHU
SHUVRDYD PKDEE WKH BMFERUH S 7KHUH ZDV DLQLJQLIL
SHBURFHGXUE® VDDHHQWW KH 95 VHRXE LIRQWG J WKHES
UHVSHFWLYHOAKH ORZHHWWD LQ VHGDWLR DWRNXS EXMWHG WR
GUXJV XVHG WKURXJRXW DQDHVWKHVLD ZRIZFH® B[ HW\QR Z
GHFUHDVH G EH W BHRBIQIMI\R F H G XWWIBHD BU@RE HENSEDOF R B R W R
JURXSQGLFDW L QUHBX BIGJAWHRI 95 G X UL QI \ WHHH BJRVKRI@RIWAR |
XVH RI DQ PO)LROSWHRN BEYDYDWVI/QE R F U DY HVW \L GDRQW R

GXUDWLRQ RI DFWLRQ

'"HVSLWH D VOLJKWO\ KLJKHU DWWHMHQOMRKIHS 93 Q ULRXG BIQ$ UHHW V
KLMDWEWLRQ BYHIWIFFAWRUV FRQWULEXWH WR) MWKAQYROKLIK V
UHFRYHU\UMIKXHUMMG KHO S B WIHpHDW/HKKR V SLMWHIG LD W WEWH D I W H
SURFHGXUH XQUHNRI DIOQVKH WKKHWLF GUXJV ZRREX.WRUXDUH
LQ )UNMRFIHFKHFN DEVHQFAVRI DIGYWB QWD HHIHY SDUWRLWF XOD U (

DFW3IDWIDHIBVNNRUKRRQBVH ZRUULHG DERXW VHGDWLRQ > @

YURPPBI G LHFFRR Q SSAHLUFV SHPFRIUM HW KFDL@ OLR Q R$ LARGRIQRR/ERH G

LQ )UDQFH DRORORWARS\ XQGHU DQDHVWKHVLD DG TXLUH
PRQLWRULQJQXQVYIRY YDLAGE D Q DAHRVOWKKHHDMAMMWEIR BY QRW UHT X
RXWSDWLHQW B®Q®HVIVKIHAMLD LR BDP  FRRUQ WWIR URL QIQHD TS IR I
GUXDJQG GHWKFHWWE\ UHGXRQRBLWBEKEGH EH XV H® QG PQR/ O H \
VSHFLILF WUDLQHG SURIHVVLRQDO LV FRP $XOOWRINJI K QDR N
VSHFELILF HYDOXDWLRQ ZDVKSHEHREUMBE H @ IREKRVWKWKBR Q WP |

EXUGHQ VHHPV REYLRXV

2QH RI WKH VWUHQJWKYV RI WKH VWXG\ LV WKHW®RDWKH VDP

VW X G L HY L MCH WEKWLXQFHO XZGKHL B RE H WD G SD@WORQWRYHU LW L)



SURVSHFWLYH VWXG\ WKDW DOORZV SDWLHQWYV WR EH L

FRORQRWEBRSQRQPILVVHG GDWD

+RZHYHU WKH SUHVHQW VWXG\ KDV VHYHUDO OLPLWDWLR
UHDOLW\ ZDV LPSGHFIDQUWMHPE QW RKWM U DQRY FRR SERIR'S RHIUW HL
RSHUDWIRRPB PRYH RYHRZQWHKE H[$GGRMBRSHARN LWIHFK RSHUDW
ZDV DOVR GLIIHUHQW DV WKH VWXG\ ZDAK H DODULHHG QROPVE HLG
RSHUDWRUW DRVLIR @K P/ WX G\ ERW HJ IS WIKFEWLFDMHD GBURV SHF W L
UDQGRPL]JHG REVHUYDWLRQDO RSB JLI¥EHHOWRN FIGR ROMHS ESDY
VHGDWLBRWIZKQWRRKIOBLAHSODLQ WKH GLITHUHQREHLRRDWH LG
IUDJLOH SDWLHQW VRAL\W R CCHPOWHKKBMWIHDVENNQ PRUHO9GLNHO\ W
,QGH$I6% VFRUHVLZQVILEDIXWO\LQ WKH 950 JWRKSFREWDQRO

S

%HVLISDHWUHSRUWHG PHDVXUHV DRY LSHDAL\QD IFR-PU RRING BI§ G\WM G
M X VWV B IGDHDMR QW LV R ORWUIHEBMOW E W K HV HDIQ B MARW K HVX D LE
FDRQEBH HYDOXDWHG XBRH) SRADNHEQHQDPQHVLF HIIHFW RI W

PD\ KDYH KDG VRPH FRRQLWKWLQRVSRPWAYV JLYHQ E\ WKH SDV

$GGLWLRQWE®\ FRORQRVFRWR ZHH K VOR SISHIG DAVT XOKIHV S D W L |
SURFHGXUHHKDBVMRH EXOHG |R U) UD@DEAWM K HUQ MHDM W KW LF  H
FRPSXOVRU\ GD\V EHIRUH VHG D W& RWMHHGHES WK ERESGHP 15U LIRQ|
DQDHVWXBOXBWR LBIQMIONH G DRRRQG EH DGRDQWKWUDIWHG GD
ORUHRWKYH DGPLQLYWRSRVRRQRBERLADWOBRPQWHURORJILVW
SXUSRXYWLQJ FRQR RV DR ORIWBH. JKW EH LOQWHUHVWLQJ W
RI 95 ZLWK WKH SRVVLELOLRQ RI DB X WHGEKEN LYDK 6\

FRORQRVFRS\



&RQFOXVLRQ

7KLV VWXGAVGMBEQRWK DQ HTXLYDOHQFH LQ BMRAHZYH BIWHK RO F F
UHDOLW)\ D@8 AHYEBW DR/MH RI 95 UHSUHVHQWY D YHU\ LQWHU
WR SHBPRRWRR R VR SHAWHOHOMY RMW KW LVNY Rl DQDHVWKHVLD ZL
WKH SURFHRGKRIMNS WR PK HQG HRIHE VWS OHYHO RI SDLQ DQJ
FRPIRUW UHPDLQV DFFHSWDYEGH QR H GWEH WSKMIKA DM DEW HR

UHSRUW H&DEW LEHRQMMKH Q VGl UR O RILLR/ W V

7TDEWWH)G )LIXUHYV

T DEOHoDVHOLQH FKDUDFWHULVWLFV

Gender, n (%) 0.8647
Male 40 (57.1) 39(55.7)
Female 30 (42.9) 31 (44.3)
Mean age 65.5 52 <0.0001
Historic of pelvic surgery, n (%) 0.5784
No 47 (70.1) 46 (65.7)
Yes 20 (29.9) 24 (34.3)
Mean BMI 255 26.5 0.6608
ASA, n (%) 0.028
1&2 40 (59.7) 54 (77.1)
3&4 27 (40.3) 16 (22.9)
First colonoscopy <0.0001
No 27 (38.6) 52 (74.3)
Yes 43 (61.4) 18 (25.7)
STAIT Score 39 33 0.0911

&KVYTXDUH WHVW RX )LVKHU WHVW IRU FDWHJRULF YDULDEOHYV

ASA: American Saociety of Anesthesiologists

BMI : Body Mass Index (kgfn

STAILT : State Trait Anxiety Inventory Trait corresponding to the personnality (20 no ai@lety
maximal anxiety)



7TDEOH&RPSDULVRQ RI FHFDO LQWXEDWLRQ UDWH EHWZHHQ

Virtual Reality (n=70) Sedation (n=70)
Cecal intibation rate, n (%) 0.685
No 8 (11.4) 3(4.3)
Yes 62 (88.6) 67 (95.7)

)DUULQDWRQQJ WHVW

7DEOH &RPSDUKXWRQJRWEBL®XPHQRFODLRE LK P
LPDJLQDE ®BO@LLGI W\ XV 6QUF&RALH QR DROLHXP OHYHO R
DQ[LHW\ DW D VSHFLILF PRPHQW EHWZHHQ WKH WZR JURXS

Virtual Reality (n=70) Sedation (n=70)

Pre-procedural pain mean (SD*) 1.5(2.1) 0.8 (1.5) 0.518*
Periprocédural pain mean (SD) 3.3(2.6) 0.9 (1.5) 0.0006**
Difference between peri and pre 1.8 (3.0) 0.1 (1.7) 0.142*
procedural pain mean (SD)

STAIS score before colonoscopy 445 (5.3) 42.8 (5.1) 0.247%**
mean (SD)

Periprocedural STASE score 42.4 (4.4) 40.4 (3.2) 0.003****
mean (SD)

6WDQGDUG GHYLDWLRQ
=,1% WHVW

OXOWLYDULDWH OLQHDYDWHKHI HRAY ISRI YDBRKMWX\VFNRBB@ERVFRS)\
8QLYDULDWH OLQHDU UHJUHVVLRQ



7TDEOBRPSDUL¥ROIRUW XVLQU &BRRXEBWWH DOH FRPIRUWDI
VHYHUH GLVFRPIRUW SDWLHQWY DQG JDVWURHQWHURORJ

DQRG UHVHFWLRQ RI SRO\SV EHWZHHQ 95 DQG VHGDWLRQ JU

Canmfort, mean (SB) 1.7 (1.1) 1.5(0.7) 0.2149*
Willingness to repeat at the 0.4411**
same way for patientsn (%)
No 5(7.1) 2 (2.9
Yes 65 (92.9) 68 (97.1)
Willingness to repeat at the 0.629***
same way for patientsn (%)
No 9 (12.9) 11 (15.7)
Yes 61(87.1) 59 (84.3)
Average total colonoscopy time 34.1(14) 30.1(14.2) 0.39Jr****
min (SD*)
Polyps
Detection, n (%) 34 (60.7) 22 (39.3)
Resectionn (%) 1.000**
No 3(8.8) 1(4.5)
Yes 31(91.2) 21 (95.5)

6WD Q@ DWL®WLRQ

'LOFR[RQ WHVW
JLVKHU WHVW
&KLWHVW
$GCMMMEDOXH IRU SUHFRRXV FRORQRYV



Authors, Country Type of Number | Mumber of Modality of Type of Cecal imtubation Peri- Anxiety Comfort Satisfaction | Total time of
years study of Eroups distraction sedation rate procedural of patient colonoscopy
patients pain [M5-VAS)
Lee ond al. China Prospective 157 3 Wisual Propofal + 1)92% 1) 7/10 MNA Dose of 1)6.1/10 1) 1&.6min
2003 [11] randomized Alfentanyl 2) 943 2)6.2/10 Propofol 2)8.2/10 2) 1. 7min
1) Sedation +/- audio 3) 92% 3)5.1/10 3) 8.4/10 3) 13.4min
2) Sedation + (p=0.91) 1)118
wvisual (p=0u01) 2) 117 (p=0u01) [p=0.11)
distraction 3081
3) Sedation +
zudiovisual (p=20.01}
distraction
Umezowa and | Japan Prospective 57 2 Wisual Mo sedation | 1) $5.6% 1) 42/100 Pre-procedural | MA 1) 72/100 1) 17.6min
al. 2015 [13] randomized 2) 96.4% 2) 24.5/100 1) 51/100 2) 83,/100 2] 15.3min
1) Mathing 2} 52.5/100
) Visual [p=0.98) [p=0.47) [p=0.23)
distraction [p=0.53)
(p=0.04])
Peri-procedural
1) 24/100
2) 20/100
[p=0.70]
Velduijzen Metherlands | Prospective 13 2 Wisual VR Midazalam + | 1) 100% 3/10inboth | STAI Gloucester 3/10in both | 1) 21.2min
and al. 2020 randomized Alfentanyl 2) 805 Eroups Pre-procedural scale Eroups 2} 22.6min
28] 1) Sedation 1) 43/20 1) 1.6/5
Z) Sedation + (p=1) [p=0.551} 2] 48.5/80 2] 2.3/5 (p=0.305] [p=0.240]
VR [p=0.437)
Peri-procedural
5050

(p=0.584)




NS : numeric scale (0 to 10), VAS : visual analogue scale (1 to 18@iA); StateTrait Anxiety Inventory of Spielbergé0-80), VR: Virtual reality, Gloucester Scale (1 to,3A : not applicable

/DEOH /KH VWXGLHY HYDOXDWLQJ WKH XVH RI DXGLRYLVXDO GLVWUDF\




)LIXUBS5 VKRZQ RQ D SDWLHQW GXULQJ FRORQRVFRS\ ZLWK

JLIXUAKH ITHQRY LURQPHQWY WKDW FDQ EH FKRVHQ E\ WKH SI



SHHUHQFHYV

%HUQDUGLQL ' %XORLV 3 %DUWKHW 0 &KDXVVDGH 6
VHPDLERG@RVFRSLH HQ J)UDQFHx UpVXOWDWYV GH O

IUDQoDLVH GTHQGRVFRSLH GLIJHVWLYH $FWD (QGRVF

7UHYLVDQL / &RORQRVFRS\ SDLQ DQG IHDRIWOGV LW

*DVWURLQWHVW (QGRVF

-HWHOLQD .. <XGNLQ -6 OLOOHU 6 %HUU\ (UHISHRENMUP® Q
EDUULHUV WR FRPSOHWLQJ D GLDJQRVWLF FRORQF

,PPXQRFKHPLFDO WHVW DPR{HQX@QVOWXQ HG GDWLHQW YV

/IDGDV &DWDNH < ORVWDID , ORUVH - 6HGDWLRQ 3U

HQGRVFRS\ LQ (XURSH 1RUWK $PHULFD'LIHWMWLRRIUL

$PRUQ\RWLQ 6UHOIBWMWE FRPSOLFDWLRQV LRUDWGW-URLQ

*DVWWRYY (QGRVF

$IJRVWRQL 0O )DQWL / *HPPD 0 3DVFX®®YHU Vel HRNHNNOWDY
GXULQJ PRQLWRUHG DQHVWKHV\IHD BDHJ[I$ H'B VRMQHAHQ QW W NI

(QGRVF

%XORLV 3 %D]LQ$QUDUVSKHOOHEKDXVVDGH 6 HW DO 3U

DOQHVWKpVLH JpQpUDOHx SRVLWLRQ FRPPXQH 6IHG 61D

JLHEHU 65 +HOOHU %- ODUWLQ &) +RZDUG &: &URFNH\
VHUYLFHV LQ JDVWURLRQBHRWEQRQHYDYWRMFHRQWHURO

H



&RRSHU *6 .RX 7' 5H['. &RPSOLFDWLRQV IROORZLQJ |

DVVLVWDQFH ED\SHRG DMDWLRIY -$0$ ,QWHUQ OHG

%RQQRW % %HDXPWWOWOQHYWEPWLRx FRPPHQW pYDOXI

(Q $QHVWK 5pDQLPDWLRQ

/JHH ' &KDQ $ :RQJ 6 )XQJ 7 /L $ &KDQ 6 HW DO &DQ
WKH GRVH RREWWRBQMWG VHGDWLRQ U HS »SIMB-HG VBLXYUH. Q.

UDQGRPL]JHG FRQWUROOHG WULDO (QGRVFRS\

8PH]DZD 6 +LJXUDVKL 7 8FKL\DPD 6 6DNDL ( 2KNXEF
GLVWUDFWLRQ DORQH IRU WKHIHRBODWHYAH BBDQY ROQ & RO

'RUOG - *DVWURHQWHURO

9HLWFK $0 5DGDHOOL ) $OLNKDQ 5 'XPRQFHDX -0 (DW
1\ODQGHU ' 7KRXIHHT 0 9DQELHUYOLHW * :LONLQVRQ
SDWLHQWY RQ DQWLSODWHOHW RU DQWHFERDHMRORW W
%6* DQG (XURSHDQ 6RFLHW\ Rl *DVWURLQWHVWLQDO (

(QGRVFRS\ 6HS

.DKO & &OHODQG -$ 9LVXDO DQDORJXH VFDOH QXPHU!

3DLQ 4XUVWLRQQDLBEW\FORPRWUWFLEHZRRSIHUWLHY 3K\V

6SLHOEHUJHU &' 0D QnUDA WREQMHKHNE WRYWHDQWRU\ )RUP <

FRQVXOWLQJ SV\FKRORJLVW SUHVV

%DOO $- 5HHV &- &RUIH %0 5LOH\ 6$ 6HGDWLRQ SUDF
FRORQRVFRS\ OHVVRQV OHDUQW IURP D QDWLRQDO VF

+HSDWRO +



+RINPDQ +* 5LFKDUGV 7/ %LOOV $5 9DQ 2RVWURP 7 OI

8VLQJ I05, WR VWXG\ WKH QHXUDO FRU&HDBOISNHAWRI YLU

+RIIPDQ +* S5LFKDUGYV 7/ &RGD % %LOOV $5 %ORXJ
ORGXODWLRQ RIUWMRBWRIEE EDL@ DFWLYLW\ ZLWK YLUW

105, 1HXURSHSRUW

&DUO ( BWHLQRRRQYHBYBRAXH -5 5RWKEDXP % (PPHONDEF
UHDOLW\ H[SRVXUH WKHUDS\ IRU DQ[LHDMDOQY&VUROTI

UDQGRPL]JHG FRQWUROOHG WULDOV - $Q[LHW\ 'LVRUG

(PPHONDPS 30* OH\HUEU|NHU . ORWKgDDIS\9ILQ WRPB DDWOH

GLVRUGHU &XUU 3V\FKLDWU\ 5HS

JUHHPDQ ' /DPEH 6 .DELU 7 3HWLW $ 5RVHEURFN / <>
UHDOLW\ WKHUDS\ WR WUHDW DJRUDSKRELF DYRLGDQF
JDPH&KDRIMHXOWLFHQWRKS SBDOP@EHODQGRPLVHG FRQ

LQ (QJODQG ZLWK PHGLDWLRQ DQG PRGHUDWLRQ

$W]RUL % +RIIPDQ +* 9DJQROL / 3DWWHUVRQ '5 $OKD
UHDODRWOJHVLD GXULQJ YHQLSXQFW XU H HRD WRG RDWRIDL

GLVHDVHV )URQW 3V\FKRO

'DV '$ *ULPPHU .$ 6SDUQRQ $/ OF5DH 6( 7KRPDV %+ 7
D YLUWXDO UHDOLW)\ JDPH LQ PR GW®& DEXIU@ LSDM QUIRHN F

UDQGRPL]HG FRQWUROOHG WULDO %0& 3HGLDWU



6FKPLWW <6 +RIIPDQ +* %ORXJK '. 3DWWHUVRQ 'S5 -H
UDQGRPL]JHG FRQWUROOHG WULDO RI LPPHUVLYH YLU

WKHUDSHGRDWULF EXUQV %XUQV

6ROWDQL 0 'UHYHU 6% +RIIPDQ +* 6KDUDU 65 :LHFKPL
9LUWXDO UHDOLW\ DQDOJHVLD IRU EXUQ MRLQW IOHJ[LE

SHKDELO 3V\FKRO

9HOGKXLMPHDYVHQO1-0 9DQ :H]JHO 5-$ 'UHQWK -3+ 9DQ
UHDOLW\ GLVWUDFWLRQ IRU SDWLHQWY WR UHOLHYH

(QGRVF ,QW 2SHQ (

JULHGPDQ 0 5DQG . 3DWHO 7 &ROL]]JR ) RD WRWXIEQ RI .
YLUWXDO UHDOLW\ DV DQ DOWHUQDWLYH WR SKDUPDFR

, QW 2SHQ (

.DUDYHOL &DNLU 6 (YLUJHQ 6 HW DO 7KH HIIHFW RI YL

FRORQRVFRS\ D UPRQGRGLWHIGIFRQMKWN - *DVWURHQWHL

/JLX 4 =DQJ < =DQJ : &DL : /L : *XR < ;LQ & 7X: ,PSC
UHDOLW\ WHFKQRORJ\ WR GHFUHDVH SDWLHQWYV SDLQ
SURVSHFWLYH UDQGRPUDEGQ 6RGWW BIIDHRBEB®BRQ 0

0D\

5H[ '. 6FKRHQIHOG 36 &RKHQ - 3LNH ,0 $GOHU '* )H

LQGLFDWRUV IRU FRORQRVFRS\ *DVWURLQWHVW (QGRYV



.DPLQVNL 0) 7KRPDV(*LEVRQHWWKDBEMYNL BHHV &- 'HN
3HUIRUPDQFH PHDVXUHV IRU ORZHU JDVWURLQWHVWLC(
*DVWURLQWHVWLQDO (QGRVFRS\ (6*( TXDOLW\ LPSU

*DVWURHQWHURO -

SLHQNRZVNL GHVHBH UXKWQ@LWp GH OD FRORVFRSLH HW C

SHFRPPDQGDW&RDN (6HW (6*( 3RVWTYS8



6XSSOHPHQWDU\ PDWHULDOV
7KH 6 WIDDMMW $Q[LHW\ ,QYHQWRU\ 67%, E\ 6SLHOE®UJBIU LV
LQFOXGHV VXEVFDOHV ZLWK LWHPV HDFK WKDW DFFHVV

7KH 6WDWH $Q[LHW\UHFDOH H/7EQGLYLGXDOV WR GHVFULEH

PRPHQW EHIRUH DQG DIWHU WKH SURFHGXUH

7KH 7UDLW $Q[LHW\BRDOHY 6NEKHP WR GHVFULEH WKH ZD\ W

6FRUHV RQ WKH HQWLUH VFDOH UDQJH IURP DEVHQFH RI



&RQFOXVLRQ HW SHUVSHFWLYHYV

IDEFRORVERSLH HVW XQH SURFpGXUH LGNODQMLY W pS R DERX Q
GILQFRQIRUW SRXU OH SDWLHQW (Q JUDQFH FH JHVWH H
GRQW OD SURIRQGHXU HVW GpWHUPLQpH SDU OfDQHVWKp
DOWHUQDWLYHV j OfDQMHWYWYPQMWH 8 H XpWIHXQG W UBHK IL\D AKX H O ¢

ULVTXHV

'‘DQV FHWWH pWXGH FRPSDUDQW OD UpDOLWpP YLUWXHOOH j
SHUPLV GH FRQFOXUH j XQH pTXLYDOHQFH VXU OH WDX[ C
PoPWKNRG,O D pWp PLV HQ pYLGHQFH XQ QISYUHRFIFYKSHO BB XOH>
LPSRUMWHFWO T XWLOLVDWLRQ GH OD UpDOLWp YLUWXHOOH
OTDQHVWKpVLH SHUPHW XQH PDLWULVH SUHVTXH WRWDOH
OH JHVWH /HV YDOHXUV UHWURXYpHV G BRYGDH) WHR/X S HHW
OD OLWWpUDWXUH 'H SOXV OD VDWLVIDFWLRQ WUqV pOHY

GIDQ[LpWp UHVWHQW DFFHSWDEOHV SRXU HX][

&RQFHUQDQW OD UpDOLVDWLRQ GH OD FRORVFR®DIVWLROH WFE
GH OD UpDOLWp YLUWXHOOH HW OH WDX[ GH UpVHFWLRQ Gt#t

/ID VDWLVIDFWLRQ GHV RSpUDWHXUV HVW pJDOHPHQW pOHY

/D UpYQUWXHOOH HVW GRQF XQH PpWKRGH QRQ SKDUPDFRO
XQH SODFH JUDQGLVVDQWH GDQV OH GRPDLQH GH OTHQGR

VRXKDLWHQW HQ DOWHUQDWLYH j OTDQHVWKpVLH

3RXU WHQWHU GYDSSRUWHU XQ FRQIRUW RSWLPDO LO SR’
VHUYLFH OfXWIUpDVCOWIPRQLBWIXOHOOH j] XQH VpGDWLRQ Oplc

FHOD GpSHQG GHV FRQWUDLQWHY RUJDQLVDWLRQQHOOHV ¢



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

%HUQDUGLQL ' %XORLV 3 ®%IRQNKKW 0/ HACBRAVMNEDA QW D O
GH FRORVFRBGAHEQOXOWDWV GH OTJHQTXrWH DQQXHOC

GfHQGRVFRSLH GLJHVWLYH $FWD (QGRVF )

&DQFHU FRORWHFDMIFHIUV OHV SOXV GUWIT @ WEWMWEHWR IHVV
FDQHIQUDQFH (SLGBPRMRQRK UMD QHFGHHBD KWHTXHQWYV &DQFHU

FRORUHFWDO

'URXLOODUG $ %RXYLHU $0 5ROORW )& RIIGMAUML R Q R A QMM
BHOHYDQW SURJQRVWLF LQIRUPDWLRQ IRU FRORWWHG/ DO |

VWXG\ "LILMYHU )

OF4XDLG .5 /DLQH / $ VA\VWHPD@LO\VHY LRHZUDQ®& RPHIWB G

wuLbov RI PRGHUDWH VHGDWLRQ IRU URXWLQH HQGR\

)

7ULDQWDILOOL G LI\ B.V WSUHRSLDQMLHR\QW LXQUDUDH GV GIRVAPRIEX  ER |

*DVWURHQWHURO

SRURVWRFN\ 3 &KDRD31 6&RB®EZVNL ' 6LQJK + $ VXUYH\ RI

IRRGRQRVFRS\ LQ &DQDGD &DQ - *DVWURHQWHURO

&RKHQ /% -BFYODHWDOQR -1 %HQVRQ $$ OLOOHU .0 'XUNDC

6HGDWLRQ LQ WKHVXOMWW GUBW DN HOMWURQZLGH 6XUYH\ {

)

5LSKDXV $VSDBR :HKUPDQQ 7 (QGRVFRSLF VHGDWLRQ D!

*HUPDGVXWOW YV IIWRAVWEKIHVU RIQZ LGHW *DVWURHQWHURO



3DVSDWLV *$ ODQRODUDNL 00 7ULERQLDV * 7KHRGRURS
HW(QORVFRSLF VHGDWYRQW\ |tARPHB HQ DUWWK R GHLGBOH QX B

JRXQGDWLRQ RI JDVWURHQWHURORJ\ DQG QXWULWLRQ 'L

+HXVV /TKOQURK ) %HJOLQJHU & &KDQJL@RQEIMEBHDEW RAH

GXULQGRWFRBAXOWY RI D 1DWLRQZLGH 6XUYEB\ LQ 6Z

)

%DXGHW -6 %RUTXH 3)HWRUMDH] 25 CEBIRKE ] &DPSR 5 HW L
8VH Rl VHGDWLRQ LQ JDVWURLQWHVWLQDO HQGRVFRS\

*DVWURHQWHURO +HSDWRO )

/IDGDV 6' 6DWIINB RUWWNRRHVW 6HGDWLRQ 3UDFWQGERVHRSE\JD\

LQ (XURSH 1RUWK $PHULFD $VLD $IULFD DQG $XVWUDOL

-RXITUR\ / *XLGDW $ HW DO 3ULVH HQ FKDUJH DQHVWK

DPEXODWRUUH HVQMQK)5pDQLPDWLRQ )

7TUXPPHO -0 &KDQGURNKIINX@ WD $QHVWKHVLD IRU FRORQ

HOQGRVRARRAHGXUHYV $QHVWKHVLRO &OLQ )

%LOODUG 9 $QHVWKpVLH j REMHFWLI GH FRQKBDQWHDW

$,12& /H SUDWLFLHQ HQ DQHVWKpVLH UpDQLPDWLRQ

6LQJK + 3ROXKD : &KHDQJ 0 &KRSWDLQ 1 ,QHJEX ( %DU

GXULQJ FRORQRVFRS\ &RFKUDQH 'DWDEDVH 6\VW 5HY

=KDQJ : =KX = =KHFQIBQGINDIHWY RHSDRIRIR G XRLQJ FR(

DPHWRDO\VLV - &0LQ $QHVWK )

$IJRVWRQL O )DQWL / *HPPD 0O 3DVFXOOL 1 %HUHWWD /

PRQLWRUHG DQHVWKHVLD FDMHBUIRHYSH UHIBVQRYR RGW HVQV  (

)



$PRUQ\RWLQ 6UHMHBWMERFKRPSOLFDWLRQVY LQ JDVWURLQ\

*DVWURLQWHVW (QGRVF

:DGKzZD 9 ,VVD ' *DUJ 6 /RSH] 5 6DQDNJLOAN ®RDUJR
MUGLRSXBIRRQMMA EHWZHHQ SURSRIRO D @& WWEDRIMH\RYD

HQGRVFRS\ D V\VWHPDWWH) DHYLNZ HQIEQ PDVWURHQW

)

%XORLV 3 %D]LQ -(1DVYXHWOBHE&KIOVVDGH 6 HWWDO 3U

DOQHVWKpVLH JpQpUDOHx SRVLWLRQ FRPPXQH 6IHG 61DU

JLHEHU 65 +HOOHU %- ODUSUWRFAHWWRZOUGBRBSOLFDWLRCQ
VHUYLFHV LQ JDVWURLQWRAHEXQYHY HEGERYV FRBLW U BH Q\

H

&RRSHU *6 .RX 7' 5H[ '. &RPSOLFDWLRQV IROORZLQJ F

DVVLVWDQFH ED \SHRG YOMMWLRIQV -$0$ ,QWHUQ OHG

%RQQRW % %HDXVVLHU O 6pGDWLRQ HQ DQHVWIQpVLH x

$QHVWK 5pDQLPDWLRQ )

/LQ 26 6HGDWLRQ IRU URXWLQH JDVWURLQWHVWLQDO HC

VDIHW\ HIILFLHQF\ FRVW DQG VDWLVIDFWLRQ ,QWHVW 5

$PRUQ\RWLQ 6 B6HGDWLRQ DQGWHR/QLLVDPWL HIQ GRY F RISV \

*DVWURLQWHVW (QGRVF

6DQGXOHDEODHBFOKO& 'HNNHU ( OHLMHU *$ S5DEHQHFN
'HILQLWLRQ DQG WD[RQRP\ RI LQWHUYDO FRORUHFWDO

QRPHQFODWXUH *XW)



5H[ '. 6FKRHQIHOG 36 &RKHQ - 3LNH ,0 $GOHU '* )HC

LQGLFDWRUV IRU FRORQRVFRS\ *DVWURLQWHVW (QGRVF

.DPLQVNL 0) 7KRPDV(*LEVRQ 6 %XJDMVNL 0 %UHWWKD X
SHUIRUP HOAMEKXUHYV |IRU ORZHU JDVWURLQWHVWLQDO HQC
*DVWURLQWHVWLQDO (QGRVFRS\ (6*( TXDOLW\ LPSUF

*DVWURHQWHURO - )

BLHQNRZVNL 3 /HV FULWqQUHV GH TXDOLWp FEROIOIXHRO

SHFRPPDQGDW&RRN (6HW (6 *( 3RVWIYS8

ODUWHO 0 %DUNXQ $1 OHQDKBURG 5HVWHOIMGRVIB 6SC
SUHSDUDWLRQV DUH RXK HEURRHO WD HEBQMNHMADIID O \V LV

*DVWURHQWHURORJ)\

+DVVDQ & %UHWWKDXHU 0 .DPLQVNL O 3RONRZVNL 0 5
%ROH SUHSDUDWLRQ IRURBSRORQBRFRIBSW\ HRI *DVWURLQW |

(6*( *XLGHOLQH (QGRVFRS\ )

.DPLQVNL 0) 3RONRUMRLOO %->X2L U XD G L &K DRRIURQ RRAF RS\ D Q(

WHKHVN RI IQFHWY OO(GJO - OHG

&RUOH\ '$ -HQVHQ &' ODUNV -$5 'RXDHRQL &$HHHW DO $G

GHWHFWLRQ UDWH DQG ULVN RIDWRORUHEQIDO - FDAE

)

J)DEULWLXV 0 OCRQHFOHHWYW DUYLPSOLILHG WDEOH XVLQJ YDO
FULWHULD LV HIIHFWLYH WR LPSURYH FKDUDFWHUL]DWI

WHDFKLQJ(QBRMFDRQW 2SHQ =



SHXPNHQV $ 5RQGDJK (-$ %DNNHU 0& :LQNHQV % ODVFC
FRORQRVFRS\ FRPSOLFDWLRQV D V\VWHPD®DLG\\WUHY LRHZ

SRSXOPMWHR® VWXGLHV $P - *DVWURHQWHURO

%UHLYLN + %RUFRKIOOHQYLEON BRVVHODQG /$ 5RPXQGVWDG

HW DO $VVHVVPHQW RI SDLQ %U - $QDHVWK )

&DUO ( 6WHLQERRQHYLIRIXH -5 5RWKEDXP % (PPHONDP
UHDOLW\ H[SRVXUH WKHUDS\ IIRWVD @DE}HMDE Q\G RJIHODWNGRS

FRQWUROOHG WULDOV - $Q[LHW\ 'LVRUG )

(PPHONDPS 30DMUEBH|NHU . ORULQD 1 9LUWXDO UHDOLW\

@AVRUGHU &XUU 3V\FKLDWU\ 5HS

JUHHPDQ ' /DPEH 6 .DERVHEURHFWLMW $X 50 HW DO $XWR
UHDOLW\ WKHUDS\ WR WUHDW DJRUDSKRELF DYRLGDQF#
JDPH&KDQJH D PXOWLRK{ WHOQ QSIHUDMPEHOPLVHG FRQW

(QJODQG ZLWK PHGLDRQ PQ DQ\® HP\R G/BQBFEWW 3V\FKLDWU\

+RIIPDQ +* 5LFKDUGV 7/ %LOOV $5 9DERBGMWUHRW D OO 3.

105, WR VWXG\ WKH QHXUDO FRUQBODMM\D R&1%L BB

)

+RIIPDQ +* S5LFKBRGO®GV%//%LOOV $5 %ORXJK ' S5LFKDUGV ¢
RI WKHUPDBOBWIHEG EUDLQ DFWLYLW\ ZLWK YLUWXDO

1HXURS5HSRUW )

$W]RUL % +RIIPDQ +* 9DJQROL L 3DWWHWNH VR Gk UBASTHEOD O
UHDOLW\ DXYDRQJHYHDRLSXQFWXUH LQ SHGKHHPWD WRODGEILW L -

GQVHDVHV )URQW 3V\FKRO



'DV '$ *ULPPHU .$ 6SDUQRQ $/ OF5DH 6( 7KRPDV %+ 7k
YLUWXDO UHDOLW)\ JDPH LQGRUREX D DWHK @F %W HQE DRILQ FIKQ M)

FROQOWUROOHG WULDO %0& 3HGLDWU

6FKPLWW <6 +RIIPDQ +* %ORXJK '. 3DWWHUVRQ 'S -HC
UDQGRPL]JHG FRQWUROOHG WULDO RI LPPHUWIKHUYDLSAW X1

IRU SHGLDWULF EXUQV %XUQV )

6ROWDQL 0 'UHYHU 6% +RIIPDQ +* 6KDUDU 65 :LHFKPDQ

UHDOLWLDOPWEXWQ MRILPW GBR[JEGOERQWN ROOHG WULD
)

)DOUKUH $ /H*UXLHF & +BoHXWFKHU*HQHWHWWV XYV -0 %RLV
ESROQWULEXWWRK@ORIUMNDOLW\ LQLWHDOWXUH HIHYLWHZ - 6V

OD[LOORIDF 6XUJ )

/LX .< 1LQDQ 6- /DLWPDQ @RUKMRDCHYLFIR GGUWRDO UHDOL
GLVWUDFWLRQ DQDOJHVLD DQG DQ[LRQAREMGKUHVSHBGKI

/IDU\QJRVFRSH

&HVD */ ODQ]JRQL *0 %DFFKHWWD 0 &DV$ HO/Q ORY R I*U W& KX
BHDOLW\ IRU HQKDQF HXD Y LR OFAR MQUWDWH HEFQW RI REHVL
GLVRUGHU UPRPQWRRDGEBGEEWHKDRQAEKRZ - OHG ,QWHUQHW

H

6FKQHLOGG HRRG /( HDOIBDWWUDFWLRQ KOWRWKHQDSR Q QF

1XUV )RUXP )

'DVFDO - 5HLG O ,V+DN ::FERLHJIHHROVEQ 3HFBW DO 9LUW:
PHGLKE®WLHYMHPDMMIEHZ RI UDQORRINEDBAE ,QQRY &C

1IHXURVFL ) )



7TUHYLVDQL / &RORQRNMBRS\ LSDIL® QPG LQGLVVROXEOH

*DVWURLQWHVW (QGRVF

$OMHEUHHQ $0 $OPDGL 0$ /HXQJ): 6HGDWHG YV XQVHG

VWXG\ :RUOG - *DVWURHQWHURO :-* )

JHH ' &KDQ $ :RQJ 6$ )%®DQJ 6/LHWL.DXOD & BQRVWUDFWLRQ
GRVHDRWMSBRDWUROOHG VHGDWLRQ UHTXLUH® GBRPQJHRR O

FRQW URM®®HEQMBERVFRS\ )
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2EMHFAWWLARORVFRSLH HVW XQH SURRPH XIS RQWDEQMHMHE RQB RAHIKK
8QH VpGDWLRQ PRGpUpH j SURIRQGH HVW Jp QpH DOHPUHRRN GMWLHD
FRQIRUWHRWSBWSHQGDQW D\DVRFERM Y RRQHS/HXWGHEMH WY VB FR® O L
YLUWXHOOH 95 RIIUH XQH H[SpULHQFXSEHPPHUW GHIOGH W RAKUDIEH UR K
GHV SDWLHQWYV RHWMWH pWXBH SPWWE PLQHR VR VIRINEDINY G H V XF
PTXLYDOHQW j OD VPpGDWLRQ

ODWpPULHO HW P DGKKFOGHIN D\DQW HX E®BD DAR RIRE/HF GRERFX M@ YOHP H Q
LQFOXVYHQWUHpFHPEUH S5DBHRADQF)\ SDWLHQWV VRXV VpGD
OYDLGH GH OD 95 PDVTXH HW FDVTXH DXGLR /HV SDWLHQWYV
TXHVWLRQQDLUHY DYDQW HW DSUQqV OD FRORVFRSLH

5pVXOWBWADX[ GVLRQY XBHMHFDOH pWDLW GH SRXU OH JURXSH
JURXSH 95 / DQDO\VH XQLYDULpH Q D SDV SHUPLV GH FRQFOXUF
S ,O Q \ DYDLW SD@LGIHF BWIL ) HHQAH /D G DXQJHXWp SS H
DYWQOD FROBR\GRSLHXUR BEpGUPOBH JURXSH 95 pWDLW VLJQLILFC
TXH GDHQYURXSH VPGBWLRQ DLQVL TXHYDOXQH.SWP OTLQYHQ
6SLHOEHUJHU D&™ ,H @ XRPMQ Q3D OM JURXSH 95 FRORMWMH OH JURXS
VpPGDWLRQ S &HSHQGDQW OD VDWLVIDFWLRQ GX SDWLH
S HW OH FRQIRUW GX SDWLHQW S S OD BWUPB Wi
UpVHFWLRQ GHV SRO\SHV S pWDLHQW pTXLYDOHQWYV

&RQFOXVYRLR®ORVFRSLH j OYDLGH GH OD 95 QTHVW S®W WDX[YDO
G LQWXEHFORP®QPRLQYV OD 95 UHSUPVHQWH XQH IDVDMHIR@D G/H. YOH
FRORVFRSLH HQ pOLPLQDQW OHV ULVTXHV DVVRFLpV j OD VpGD
DFFHSWDEOH GH GRXOHXU HW G DQ[LpWp SRXU OD PDMRULWp Gl
GHV JBIOWWPYR RORUXW\p OHYMWH WM SOXV OD GXUpH WRWDOH GH OD
GHV SRO\SHV QH VRQW SDV DIIHFWpV SDU O XWLOLVDWLRQ GH O

7,75( (1 $1*/$,LUWXDO UHDOLW\ DV DQ DOWHUQDWIDYH WR DQDH
SURVSHFWLYH HIRLYD@HQW VWXG

0276&/(6 &RORVFRRIMKRGDWLRQ UpDOLWpP YLUWXHOOH

7+(6( OpGHFLQH VSpFLPDVWW@N p-URSIRYR H

,17,78/( (7 $'5(66(
8QLYHUVLWp YDHF XRWPDEBHPpGHFLQH GH 1DQF\
DYHQXH GH OD )RUrW GH +D\H
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