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'pOpJXp JpQpUDO
GH O·,QVWLWXW /RXLV %DFKHOLHU

/H GpYHORSSHPHQW GH O·DSSUHQWLVVDJH PDFKLQH �PDFKLQH OHDU�
QLQJ� DX FRXUV GHV GL[ GHUQLqUHV DQQpHV V·HVW DYpUp XWLOH GDQV GH
QRPEUHX[ GRPDLQHV DILQ GH IDFLOLWHU O·DLGH j OD GpFLVLRQ� SDUWLFX�
OLqUHPHQW GDQV XQ FRQWH[WH R� OHV GRQQpHV VRQW DERQGDQWHV HW
GLVSRQLEOHV� PDLV GLIILFLOHPHQW PDQLSXODEOHV SDU OHV KXPDLQV�

'DQV OH VHFWHXU ILQDQFLHU� OHV DOJRULWKPHV VRQW FRXUDPPHQW
XWLOLVpV SDU OHV RSpUDWHXUV j KDXWH IUpTXHQFH� OHV JHVWLRQQDLUHV
G·DFWLIV RX OHV KHGJH IXQGV SRXU WHQWHU GH SUpGLUH O·pYROXWLRQ GHV
PDUFKpV ILQDQFLHUV�

/H VHFWHXU DVVXUDQWLHO QH IDLW SDV H[FHSWLRQ j OD UqJOH� /HV
DVVXUHXUV UHFRXUHQW GH SOXV HQ SOXV j XQH VHJPHQWDWLRQ ILQH GH
OHXUV DVVXUpV RX IXWXUV FOLHQWV SRXU OHV FDWpJRULVHU GDQV GHV VRXV�
JURXSHV KRPRJqQHV HQ WHUPHV GH ULVTXHV HW DLQVL LQGLYLGXDOLVHU
OHV WDULIV GH OHXUV FRQWUDWV HQ IRQFWLRQ GHV ULVTXHV HQFRXUXV�
&HSHQGDQW� OH UHFRXUV PDVVLI DX[ DOJRULWKPHV HW j GHV RXWLOV
IRQFWLRQQDQW DYHF GH O·,QWHOOLJHQFH $UWLILFLHOOH �,$� SDU OHV DFWXDLUHV
SRXU VHJPHQWHU OHV DVVXUpV UHPHW HQ FDXVH OH SULQFLSH PrPH VXU
OHTXHO VH EDVH O·DVVXUDQFH� j VDYRLU OD PXWXDOLVDWLRQ GHV ULVTXHV
HQWUH WRXV OHV DVVXUpV�

'DQV FH FRQWH[WH� R� OH QXPpULTXH HVW GDYDQWDJH H[SORLWp� SOXVLHXUV SUREOpPDWLTXHV VH SRVHQW�
GRQW � FRPPHQW OH EXVLQHVV PRGHO GX VHFWHXU GRLW�LO pYROXHU VL O·LQGLYLGXDOLVDWLRQ VH PDVVLILH DX
GpWULPHQW GH OD PXWXDOLVDWLRQ" &RPPHQW OHV DVVXUHXUV SHXYHQW�LOV HIIHFWXHU GH OD VHJPHQWDWLRQ
VDQV DSSOLTXHU GH FULWqUHV GLVFULPLQDWRLUHV" 4XHOV VRQW OHV ELDLV j pYLWHU GDQV OD FRQVWUXFWLRQ
G·DOJRULWKPHV" 4XLG GHV FULWqUHV G·pTXLWp� XQH QRWLRQ j OD IRLV DEVWUDLWH� PDLV WUqV DQFUpH GDQV
QRWUH VRFLpWp"

'DQV FH QRXYHDX QXPpUR GH OD FROOHFWLRQ 2SLQLRQV 	 'pEDWV� $UWKXU &KDUSHQWLHU� XQ FKHUFKHXU
VSpFLDOLVp GDQV OHV TXHVWLRQV OLpHV DX VHFWHXU DVVXUDQFLHO HW DX[ GRQQpHV PDVVLYHV� D UpDOLVp XQ
WUDYDLO FRPSOHW SRXU WHQWHU GH UpSRQGUH DX[ HQMHX[ SRVpV SDU OHV QRWLRQV GH GLVFULPLQDWLRQ� GH ELDLV
HW G·pTXLWp GDQV OHV DVVXUDQFHV� 2XWUH OHV GpEDWV WUqV LQWpUHVVDQWV SRVpV SDU FHV VXMHWV� $UWKXU
D HIIHFWXp XQH UHYXH H[KDXVWLYH GH OD OLWWpUDWXUH DFDGpPLTXH H[LVWDQWH� WRXW HQ \ DSSRUWDQW GHV
GpPRQVWUDWLRQV HW H[SOLFDWLRQV PDWKpPDWLTXHV�

%RQQH OHFWXUH �
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%,2*5$3+,(

$UWKXU &KDUSHQWLHU� 3K' HQ PDWKpPDWLTXHV DSSOLTXpHV �.8 /HX�
YHQ�� 06F HQ VWDWLVWLTXH HW pFRQRPLH �(16$(� 3DULV�� HVW SUR�
IHVVHXU j O·8QLYHUVLWp GX 4XpEHF j 0RQWUpDO� DFWXDLUH DJUpJp�
PHPEUH GH O·$VVRFLDWLRQ $FWXDULHOOH ,QWHUQDWLRQDOH� HW /RXLV %D�
FKHOLHU )HOORZ� ,O D SXEOLp DYHF0LFKHO 'HQXLW OHV GHX[ WRPHV GH0D�
WKpPDWLTXHV GH O·$VVXUDQFH 1RQ�9LH� �(FRQRPLFD (GV�� HQ ����
HW ����� HW D pGLWp &RPSXWDWLRQDO $FWXDULDO 6FLHQFH ZLWK 5 �&5&
3UHVV (GV�� HQ ����� ,O SXEOLH j OD UHQWUpH ���� XQ 0DQXHO G·$V�
VXUDQFH �3UHVVHV 8QLYHUVLWDLUHV GH )UDQFH�� pFULW DYHF *LOOHV %pQp�
SODQF HW 3DWULFN 7KRXURW�
� KWWS���IUHDNRQRPHWULFV�JLWKXE�LR�
� FKDUSHQWLHU�DUWKXU#XTDP�FD

/·DXWHXU WHQDLW j UHPHUFLHU� SDU RUGUH DOSKDEpWLTXH� $YQHU %HQ�+DU� /DXUHQFH %DUU\� 3KLOLSSH %HVVH�
5RGROSKH %LJRW� ePLOLH %LODQG�&XULQLHU� %DSWLVWH &RXOPRQW� 2OLYLHU O·+DULGRQ� -HDQ 0LFKHO /RXEHV�
(OLVDEHWK 9DOOHW HW %HUWUDQG 9LOOHXQHXYH� SRXU OHV UHWRXUV HW OHV GLVFXVVLRQV TX·LOV RQW SX DYRLU�

'DQV FH UDSSRUW� FRQIRUPpPHQW j O·XVDJH GDQV OD OLWWpUDWXUH� OH JHQUH VHUD VRXYHQW XWLOLVp FRPPH
YDULDEOH ´SURWpJpHµ SRXU LOOXVWUHU GLIIpUHQWHV QRWLRQV HQ OLHQ DYHF OHV GLVFULPLQDWLRQV� HW VHUD WUDLWp
FRPPH XQH YDULDEOH ELQDLUH �SUHQDQW GHX[ YDOHXUV ´KRPPHµ HW ´IHPPHµ�� ,O QH V·DJLW DXFXQHPHQW
G·XQH SULVH GH SRVLWLRQ FRQWUH OH FRQFHSW GH ´QRQ�ELQDULWpµ �RX ´JHQGHUTXHHUµ HQ DQJODLV� XWLOLVp HQ
VFLHQFHV VRFLDOHV� 8QH GLVFXVVLRQ SOXV SRXVVpH VXU FH SRLQW VHUD SURSRVpH GDQV OD VHFWLRQ ������

/H WLWUH GH FH UDSSRUW� $VVXUDQFH � ELDLV� GLVFULPLQDWLRQ HW pTXLWp IDLW pFKR j %HUWDLO HW DO� �����
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5pVXPp

/HV GRQQpHV PDVVLYHV HW OHV SHUIRUPDQFHV REWHQXHV SDU OHV DOJRULWKPHV G·DSSUHQWLVVDJH DXWRPD�
WLTXH RQW FKDPERXOp O·DVVXUDQFH HW O·DFWXDULDW� /HV TXHVWLRQV VRXOHYpHV SDU FHV QRXYHDX[ RXWLOV 
GDQV G·DXWUHV FRQWH[WHV �TXH FH VRLW OD MXVWLFH SUpGLFWLYH �RX MXVWLFH ´DFWXDULHOOHµ FRPPH O·DSSHOOH 
+DUFRXUW ����� RX OHV GpEDWV VXU OHV IDNH QHZV� HQ SDVVDQW SDU OHV YpKLFXOHV DXWRQRPHV HW OD Pp�
GHFLQH SUpGLFWLYH� SRXVVHQW OHV DFWXDLUHV DX GRXWH� HW j OD PpILDQFH� .UDQ]EHUJ ���� DIILUPDLW TXH 
´WHFKQRORJ\ LV QHLWKHU JRRG QRU EDG � QRU LV LW QHXWUDOµ� PHWWDQW HQ DYDQW TXH� PrPH VDQV PDXYDLVHV 
LQWHQWLRQV� OHV DOJRULWKPHV G·DSSUHQWLVVDJH SRXYDLHQW rWUH LQMXVWHV� (W FRUULJHU FHV SRVVLEOHV LQMXV�
WLFHV Q·HVW SDV VLPSOH� 3RXU 1LHOVHQ ���� ´WHFKQRORJ\ GRHV QRW QHFHVVDULO\ VHOI�UHJXODWH� YLD HLWKHU 
PDUNHW RU VRFLDO SUHVVXUHVµ �OD PDLQ LQYLVLEOH GHV PDUFKpV RX GH OD SUHVVLRQ VRFLDOH QH VXIILUD SHXW 
rWUH SDV�� &·HVW GDQV FH FRQWH[WH TXH QRXV DOORQV UHYHQLU LFL VXU OHV SUREOpPDWLTXHV GH ELDLV� GH 
GLVFULPLQDWLRQ HW G·pTXLWp� GHV PRGqOHV SUpGLFWLIV XWLOLVpV HQ DVVXUDQFH� &HV FKDQJHPHQWV� WDQW VXU 
OHV GRQQpHV TXH VXU OHV PRGqOHV� TXH O·RQ REVHUYH GHSXLV XQH SHWLWH GL]DLQH G·DQQpHV� DYDLHQW GpMj 
TXHVWLRQQp O·H[LVWHQFH PrPH GH O·DVVXUDQFH� 3RXU /|IIOHU HW DO� ���� ́ WKLV OHDGV WR GHPXWXDOL]DWLRQ 
DQG D IRFXV RQ SUHGLFWLQJ DQG PDQDJLQJ LQGLYLGXDO ULVNV UDWKHU WKDQ FRPPXQLWLHVµ� O·LQGLYLGXDOLVD�
WLRQ GH SOXV HQ SOXV JUDQGH GHV SULPHV IRUFH j V·LQWHUURJHU VXU O·DYHQLU GH OD PXWXDOLVDWLRQ� HW GH OD 
VROLGDULWp HQWUH DVVXUpV� /HV SUREOqPHV GH GLVFULPLQDWLRQ VRQW DORUV j HQYLVDJHU GDQV FH FRQWH[WH 
GH SHUWH GH VROLGDULWp� &DU SDUDGR[DOHPHQW� OD GLVFULPLQDWLRQ Q·D GH VHQV TX·HQ YR\DQW O·LQGLYLGX HQ 
WDQW TXH PHPEUH G·XQ JURXSH FDUDFWpULVp SDU XQ WUDLW SDUWDJp �OHV IHPPHV� OHV SHUVRQQHV G·RULJLQH 
pWUDQJqUHV� OHV SHUVRQQHV kJpHV� HWF��

&H SULQFLSH GH PXWXDOLVDWLRQ GHV ULVTXHV VH WUDGXLW SDU OH IDLW TXH O·DVVXUDQFH HVW ´WKH FRQWULEXWLRQ 
RI WKH PDQ\ WR WKH PLVIRUWXQH RI WKH IHZµ� 'H SDU O·LQYHUVLRQ GX F\FOH GH SURGXFWLRQ� O·DVVXUHXU 
YHQG DX VRXVFULSWHXU XQH SURPHVVH G·LQGHPQLVDWLRQ� GDQV OH IXWXU� G·XQ ULVTXH DOpDWRLUH� HQ 
pFKDQJH GX SDLHPHQW G·XQH FRQWULEXWLRQ ´MXVWHµ RX ´pTXLWDEOHµ� D SULRUL SURSRUWLRQQHOOH DX ULVTXH 
GH O·DVVXUp �7KLHU\ HW 9DQ 6FKRXEURHFN ���� SDUOHURQW G·pTXLWp DFWXDULHOOH�� /H YUDL IDFWHXU GH 
ULVTXH VRXV�MDFHQW pWDQW XQH LQIRUPDWLRQ QRQ REVHUYDEOH ORUV GH OD VLJQDWXUH GX FRQWUDW� O·DVVXUHXU 
YD FRQVWUXLUH GHV DOJRULWKPHV SUpGLFWLIV� j SDUWLU G·LQIRUPDWLRQ GLVSRQLEOH� SRXU SUpGLUH OD IUpTXHQFH 
GH VLQLVWUH� OH FR�W GHV VLQLVWUHV� PDLV DXVVL OD SUREDELOLWp GH IUDXGHU� RX OD SUREDELOLWp GH VRXVFULUH 
XQH JDUDQWLH VXSSOpPHQWDLUH SDU H[HPSOH� (Q QH YR\DQW SOXV XQ JURXSH G·DVVXUpV FRPPH XQH 
PXWXDOLWp SDUIDLWHPHQW KRPRJqQH� OHV DFWXDLUHV RQW XWLOLVp GHV DOJRULWKPHV GH SOXV HQ SOXV 
ILQV SRXU FUpHU GHV VRXV�JURXSHV GDYDQWDJH KRPRJqQHV� $YHF OH GpYHORSSHPHQW GHV WHFKQLTXHV 
G·DSSUHQWLVVDJH PDFKLQH� O·LGpH GH SHUVRQQDOLVDWLRQ� G·LQGLYLGXDOLVDWLRQ �WUqV SUpVHQWH GDQV OD 
FRPPXQDXWp LQIRUPDWLTXH GHSXLV SOXVLHXUV DQQpHV� FRPPH OH VRXOLJQDLHQW $GRPDYLFLXV HW 7X]KLOLQ 
���� DYHF GHV ´SURILOVµ LQGLYLGXDOLVpV� IDLW VRQ FKHPLQ� HW SRXVVH OHV DVVXUHXUV j GpPXWXDOLVHU 
GH SOXV HQ SOXV� ´$W WKH FRUH RI LQVXUDQFH EXVLQHVV OLHV GLVFULPLQDWLRQ EHWZHHQ ULVN\ DQG QRQ�
ULVN\ LQVXUHGVµ DYDLW DIILUPp $YUDKDP ����� $XVVL� G·XQ F{Wp� O·RSpUDWLRQ G·DVVXUDQFH UHOqYH GH
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OD WHFKQLTXH HW D IRQGDPHQWDOHPHQW XQH GLPHQVLRQ FROOHFWLYH� UHSRVDQW VXU OD PXWXDOLVDWLRQ GHV 
ULVTXHV DX VHLQ GH JURXSHV GH ULVTXHV KRPRJqQHV� /HV V\VWqPHV GH FODVVLILFDWLRQ GHV DVVXUDQFHV 
UHSRVHQW VXU O·K\SRWKqVH TXH OHV LQGLYLGXV UpSRQGHQW DX[ FDUDFWpULVWLTXHV PR\HQQHV �VWpUpRW\SpHV 
G·XQH FHUWDLQH PDQLqUH� G·XQ JURXSH DXTXHO LOV DSSDUWLHQQHQW� &·HVW OD GLVFULPLQDWLRQ DX VHQV 
VWDWLVWLTXH �PLVH HQ ±XYUH SDU GHV RXWLOV VWDWLVWLTXHV SXLV pFRQRPpWULTXHV�� 'H SOXV� OH FRQWUDW 
G·DVVXUDQFH UHOqYH GX GURLW� HW D XQH GLPHQVLRQ LQGLYLGXHOOH� (Q FH VHQV� XQ LQGLYLGX QH SHXW rWUH 
WUDLWp GLIIpUHPPHQW HQ UDLVRQ GH VRQ DSSDUWHQDQFH j WHO RX WHO JURXSH� HQ SDUWLFXOLHU j XQ JURXSH 
DXTXHO LO Q·D SDV FKRLVL G·DSSDUWHQLU� VLQRQ F·HVW GH OD GLVFULPLQDWLRQ� DX VHQV OpJDO GX WHUPH� (W 
GDQV OH FRQWH[WH GH GRQQpHV GH SOXV HQ SOXV PDVVLYHV� HW G·DOJRULWKPHV SUpGLFWLIV GH SOXV HQ 
SOXV FRPSOH[HV �SRXU QH SDV XWLOLVHU OH WHUPH GH ´ERvWH QRLUHµ�� LO HVW GHYHQX GH SOXV HQ SOXV 
GLIILFLOH GH JDUDQWLU TXH OHV DVVXUHXUV GHPDQGHnt XQH FRQWULEXWLRQ ´MXVWHµ DX[ VRXVFULSWHXUV GH 
SROLFHV G·DVVXUDQFH�

5pIOpFKLU DX[ pJDOLWpV GH WUDLWHPHQW GHV DVVXUpV UHYLHQW j V·LQWHUURJHU VXU OD SRVVLELOLWp PrPH GH 
VRXVFULUH XQ FRQWUDW� HQ YXH G·XQH FRXYHUWXUH� PDLV DXVVL j O·LGpH GH GHPDQGHU XQH SULPH QRQ 
SURKLELWLYH� HW QRQ GLVVXDVLYH� &DU FRQWUDLUHPHQW j FH TXH QRXV DSSUHQQHQW OHV PDWKpPDWLTXHV 
ILQDQFLqUHV �HW O·K\SRWKqVH GH PDUFKpV FRPSOHWV� )URRW HW DO� ������ LO Q·H[LVWH SDV HQ DVVXUDQFH GH 
ORL GX SUL[ XQLTXH� OH SUL[ G·XQ ULVTXH pWDQW YX DX WUDYHUV G·XQH PXWXDOLWp G·DVVXUpV� HW G·XQ PRGqOH 
GH WDULILFDWLRQ� 'H SOXV� OHV VRXVFULSWHXUV Q·DFKqWHQW SDV ´XQH DVVXUDQFHµ� PDLV XQH JDUDQWLH 
GH FRXYHUWXUH FRQWUH FHUWDLQV ULVTXHV� 6L FHUWDLQHV JDUDQWLHV VRQW VRXVFULWHV PDMRULWDLUHPHQW SDU 
FHUWDLQHV SRSXODWLRQV� HW SDV SDU G·DXWUHV� OD GLIIpUHQFH GH SUL[ QH FRUUHVSRQG SDV IRUFpPHQW j 
XQH GLVFULPLQDWLRQ� VWULFWR VHQVX� &·HVW GDQV FH FRQWH[WH TXH QRXV DOORQV GLVFXWHU GHV ELDLV� GHV 
GLVFULPLQDWLRQV HW GH O·pTXLWp HQ DVVXUDQFH�

/HV GRQQpHV� GH SOXV HQ SOXV PDVVLYHV� SRVHQW GH QRPEUHX[ GpILV� 7RXW G·DERUG� OD UpJOHPHQWDWLRQ 
FKHUFKH j SURWpJHU GHV LQIRUPDWLRQV GLWHV VHQVLEOHV RX SURWpJpHV� LQWHUGLVDQW SDUIRLV GH FROOHFWHU 
HW GH VWRFNHU FHUWDLQHV YDULDEOHV� /H SULQFLSDO GDQJHU HVW TX·LO GHYLHQW DORUV GLIILFLOH G·DVVXUHU 
TX·XQ PRGqOH QH GLVFULPLQH SDV VXLYDQW XQ FULWqUH� VL FH FULWqUH Q·HVW SDV REVHUYp� 3RVHU XQ YRLOH 
G·LJQRUDQFH VXU FHUWDLQHV FDUDFWpULVWLTXHV QH VXIILW SDV SRXU LPSRVHU O·pTXLWp G·XQ PRGqOH� HW QH 
VHUW TX·j PDVTXHU XQ SRWHQWLHO SUREOqPH �RX FRPPH O·DIILUPDLHQW .HDUQV HW 5RWK ����� ´PDFKLQH 
OHDUQLQJ ZRQ·W JLYH \RX DQ\WKLQJ OLNH JHQGHU QHXWUDOLW\ ¶IRU IUHH· WKDW \RX GLGQ·W H[SOLFLWHO\ DVN 
IRUµ�� 8Q DXWUH GpIL HVW FHOXL GHV LQQRPEUDEOHV ELDLV GHV GRQQpHV FROOHFWpHV j WUDYHUV WRXWHV 
VRUWHV GH VRXUFHV �TXHVWLRQQDLUHV� REMHWV FRQQHFWpV� GRQQpHV REWHQXHV YLD GLIIpUHQWHV VRXUFHV� 
HWF�� 3DUPL FHV GHUQLHUV� RQ SHXW PHQWLRQQHU OHV ELDLV GH YDULDEOH PDQTXDQWH� OHV ELDLV GH 
GpILQLWLRQ RX G·LQWHUSUpWDWLRQ� OHV ELDLV GH PHVXUH� OHV ELDLV GH VXUYLH� OHV ELDLV GH UpWURDFWLRQ� 
HWF� &HV ´GDUN GDWDµ �SRXU UHSUHQGUH OH WHUPH XWLOLVp SDU +DQG ����� IRUFHQW j V·LQWHUURJHU VXU OD 
SHUWLQHQFH G·XQH FODVVLILFDWLRQ GHV ULVTXHV� FHUWDLQHV GLVFULPLQDWLRQV pWDQW SDUIRLV SHUoXHV VXU OD 
EDVH G·LQIRUPDWLRQV ELDLVpHV� RX PDO LQWHUSUpWpHV� 6L OH JHQUH GX FRQGXFWHXU SULQFLSDO D ORQJWHPSV 
pWp XWLOLVp SDU OHV DVVXUHXUV� RQ SHXW V·LQWHUURJHU VXU VD VLJQLILFDWLRQ GDQV XQ FRXSOH �KpWpURVH[XHO� 
SDUWDJHDQW XQH YRLWXUH� 2Q UHWURXYH LFL OD GLIILFXOWp GH OD GpILQLWLRQ GHV YDULDEOHV� ELHQ FRQQXH 
SDU OHV VWDWLVWLFLHQV� 2Q UHYLHQGUD DLQVL VXU OH SDUDGR[H GH 6LPSVRQ HW O·LQIpUHQFH pFRORJLTXH 
�HQ DQJODLV� RQ SDUOH G·HFRORJLFDO IDOODF\� R� O·DEVHQFH GH FHUWDLQHV YDULDEOHV SHXW GRQQHU XQH 
LQWHUSUpWDWLRQ IDXVVH� IDOODFLHXVH� VXU OH VHQV G·XQH SRWHQWLHOOH GLVFULPLQDWLRQ� (W GDQV OH FRQWH[WH 
G·DVVXUDQFH� OHV GRQQpHV WpOpPDWLTXHV� HW OHV PpFDQLVPHV LQFLWDWLIV GH W\SH ´JDPLILFDWLRQµ SRVHQW 
GHV TXHVWLRQV VXU OHV ELDLV GH UpWURDFWLRQ� OHV DVVXUHXUV D\DQW OD SRVVLELOLWp G·LQIOXHQFHU GLUHFWHPHQW 
OHV FRPSRUWHPHQWV GH WHO RX WHO DVVXUpV� VXU OD EDVH GH GRQQpHV DUULYDQW HQ WHPSV UpHO� 2Q 
UHWURXYH LFL XQH IRUPH GH ELDLV GH VpOHFWLRQ� FH GHUQLHU VLJQLILDQW VLPSOHPHQW TXH OHV GRQQpHV 
KLVWRULTXHV RQW pWp FROOHFWpHV VXU GHV SHUVRQQHV TXL RQW FKRLVL GH VRXVFULUH XQ FRQWUDW HW TXL RQW
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pWp DFFHSWpHV SDU XQ DVVXUHXU DX SUpDODEOH �SRWHQWLHOOHPHQW VXU OD EDVH G·XQ SUpFpGeQW PRGqOH�� 
7RXW FRPPH O·DQDO\VH GH OD IUDXGH QH SHXW SDV VH IDLUH GH OD PrPH PDQLqUH� VL OHV HQTXrWHV HQ OLHQ 
DYHF OD IUDXGH VRQW PHQpHV GH PDQLqUH DOpDWRLUH RX VL HOOHs UHSRVHQW VXU XQ PRGqOH SUpDODEOH 
GH GpWHFWLRQ GH IUDXGH� 2Q UHWURXYH OHV GpEDWV FODVVLTXHV HQWUH OHV GRQQpHV G·H[SpULHQFHV 
�VRXYHQW UDQGRPLVpHV� SRXU UHSUHQGUH OH WHUPH DQJODLV� HW OHV GRQQpHV DGPLQLVWUDWLYHV RX 
REVHUYDWLRQQHOOHV�

2Q O·D GpMj PHQWLRQQp� XQH QRWLRQ FHQWUDOH VHUD FHOOH GH GLVFULPLQDWLRQ� WHUPH SDUWLFXOLqUHPHQW 
DPELJX� SXLVTXH OHV DFWXDLUHV XWLOLVHURQW OD YHUVLRQ VWDWLVWLTXH GX WHUPH �RQ SHXW SHQVHU j O·DQDO\VH 
GLVFULPLQDQWH LQWURGXLWH SDU 5RQDOG )LVKHU�� DORUV TXH OHV MXULVWHV \ YRLHQW XQ WUDLWHPHQW LQpJDO HW 
GpIDYRUDEOH DSSOLTXp j FHUWDLQHV SHUVRQQHV HQ UDLVRQ GH FHUWDLQV FULWqUHV� 0rPH V·LO H[LVWH GHV 
GLIIpUHQFHV FXOWXUHOOHV� HQWUH OHV SD\V� RQ UHWURXYHUD VRXYHQW XQ FHUWDLQ QRPEUH GH FDUDFWpULVWLTXHV 
SURWpJpHV �SDU OD PRUDOH� RX SDU OD ORL� FRPPH OH JHQUH RX OH VH[H GH OD SHUVRQQH� OD UDFH RX O·RULJLQH 
QDWLRQDOH RX HWKQLTXH� OH KDQGLFDS HW WRXWH LQIRUPDWLRQ JpQpWLTXH� HWF� &HV FULWqUHV VRQW SDUIRLV 
SUpVHQWpV FRPPH GHV FOXEV GDQV OHVTXHOV RQ WRPEH j OD QDLVVDQFH� SRXU UHSUHQGUH O·H[SUHVVLRQ 
GH 0DFQLFRO ���� �TXL IRQW DXVVL pFKR DX FRQFHSW GH ´YRLOH G·LJQRUDQFHµ HW GH ´ORWHULH JpQpWLTXHµ�� 
'·DXWUHV FULWqUHV FRPPH O·kJH VRQW SOXV FRPSOH[HV FDU XQ DVVXUp WUDYHUVHUD WRXV OHV kJHV DX FRXUV 
GH VD YLH � V·LO \ D XQH ´GLVFULPLQDWLRQµ FRQWUH OHV MHXQHV� O·DVVXUp HQ VRXIIULUD j �� DQV DORUV TX·LO HVW 
GDQV OH JURXSH GpIDYRULVp� DYDQW GH SDVVHU SURJUHVVLYHPHQW GDQV OH JURXSH SULYLOpJLp �VDQV pYRTXHU 
XQH SRVVLEOH VROLGDULWp LQWHU�JpQpUDWLRQQHOOH�� (QILQ� GHV FULWqUHV UHOqYHQW GDYDQWDJH GH FKRL[� SOXV 
RX PRLQV FRQVFLHQWV� 8QH SUHPLqUH GLIILFXOWp HVW TXH GH QRPEUHXVHV GLVFULPLQDWLRQV QH VRQW SDV 
LQWHQWLRQQHOOHV� 3LUH HQFRUH� FRQWUDLUHPHQW j FH TXL SHXW H[LVWHU GDQV OD OLWWpUDWXUH WUDGLWLRQQHOOH VXU 
OHV GLVFULPLQDWLRQV �R� GHV SUR[\V VRQW SRWHQWLHOOHPHQW XWLOLVpV j OD SODFH G·XQH YDULDEOH VHQVLEOH� 
FRPPH OH UHGOLQLQJ R� OHV TXDUWLHUV G·XQH YLOOH VRQW XQ SUR[\ G·XQH LQIRUPDWLRQ pWKLTXH HW UDFLDOH�� HQ 
DVVXUDQFH� FHUWDLQHV YDULDEOHV VHQVLEOHV �FRPPH OH JHQUH� RQW ORQJWHPSV pWp XWLOLVpHV FRPPH SUR[\ 
G·LQIRUPDWLRQs GLIILFLOHPHQW DFFHVVLEOHV �FRPPH GHV LQIRUPDWLRQV FRPSRUWHPHQWDOHV HQ PDWLqUH 
GH FRQGXLWH DXWRPRELOH�� 8QH DXWUH GLIILFXOWp UHSRVH VXU XQ SUREOqPH FODVVLTXH HQ JUDQGH 
GLPHQVLRQ� HW VXU OD PXOWLFROLQpDULWp GHV YDULDEOHV SUpGLFWLYHV� &HFL SHXW GRQQHU OLHX j XQH 
GLVFULPLQDWLRQ SDU SUR[\ �SDUIRLV DSSHOpH GLVFULPLQDWLRQ VWDWLVWLTXH RX GLVFULPLQDWLRQ LQGLUHFWH 
GDQV OHV GLUHFWLYHV HXURSpHQQHV HQ OLHQ DYHF OD GLVFULPLQDWLRQ�� TXL FRQVLVWH j XWLOLVHU XQH 
YDULDEOH WUqV FRUUpOpH j OD YDULDEOH SURWpJpH� /·XWLOLVDWLRQ LQWHQVLYH GH SUR[\V �QRQ GpWHFWpHV� 
GDQV OH GpYHORSSHPHQW GH PRGqOHV D VRXOHYp GHV LQTXLpWXGHV TXDQW j O·pTXLWp� (W 
O·HQULFKLVVHPHQW GH GRQQpHV UDMRXWH GH SOXV HQ SOXV GH YDULDEOHV SRXYDQW rWUH YXHV FRPPH 
HQJHQGUDQW XQH GLVFULPLQDWLRQ LQGLUHFWH�

/D GHUQLqUH QRWLRQ TXH QRXV GpFULURQV HVW OD QRWLRQ G·pTXLWp G·XQ PRGqOH SUpGLFWLI� $SUqV XQ UDSLGH 
VXUYRO GHV FRQFHSWV GH MXVWLFH� QRXV SUpVHQWHURQV OHV PHVXUHV FODVVLTXHV G·pTXLWp TX·LO HVW SRVVLEOH 
G·XWLOLVHU SRXU TXDQWLILHU O·DPSOHXU G·XQH SRVVLEOH GLVFULPLQDWLRQ� 6L RQ IRUPDOLVH UDSLGHPHQW� RQ 
GLVSRVH G·XQ WULSOHW (y, x, p)� R�  y HVW XQH YDULDEOH G·LQWpUrW �QRPEUH GH VLQLVWUHV� FR�W 
DQQXHO� QRPEUH GH YLVLWHV FKH] OH PpGHFLQ� HWF�� x XQ HQVHPEOH GH YDULDEOHV H[SOLFDWLYHV 
DGPLVVLEOHV� XWLOLVpHV SRXU SUpGLUH y� HW  p XQH YDULDEOH VHQVLEOH� RX SURWpJpH �VXSSRVpH XQLTXH� 
LFL�� &RQVWUXLUH XQ PRGqOH SUpGLFWLI yr = m(x) HQ XWLOLVDQW VHXOHPHQW OHV YDULDEOHV x HW SDV
p QH VXIILW SDV j JDUDQWLU TXH OH PRGqOH QH SXLVVH SDV GLVFULPLQHU VXLYDQW p� WRXW VLPSOHPHQW 
FDU p SHXW rWUH WUqV FRUUpOpH j FHUWDLQHV FDUDFWpULVWLTXHV x �RQ UHWURXYH O·LGpH GH SUR[\�� 
%DURFDV� +DUGW HW DO� ���� QRWHQW TXH OHV JUDQGV SULQFLSHV DVVRFLpV j O·pTXLWp VH WUDGXLVHQW ��� 
SDU XQH LQGpSHQGDQFH HQWUH yr HW p� DXWUHPHQW GLW OD SUpGLFWLRQ Q·D ULHQ j YRLU DYHF OH JURXSH
GH p ��� SDU XQH QRWLRQ GH VpSDUDWLRQ � yr HVW LQGpSHQGDQWH GH p pWDQW GRQQp y� HW ��� XQH
QRWLRQ GH VXIILVDQFH � y HVW LQGpSHQGDQWH GH p pWDQW GRQQp yr� &HV SULQFLSHV YRQW VH WUDGXLUH SDU
GLIIpUHQWHV QRWLRQV G·pTXLWp GH JURXSH� OHV SOXV SRSXODLUHV pWDQW OD SDULWp GpPRJUDSKLTXH HW OD 
QRWLRQ G·pJDOLWp GHV FKDQFHV� 
&HV QRWLRQV �GLWHs GH JURXSH�� WUqV SRSXODLUHV HW ODUJHPHQW XWLOLVpHV �SDU H[HPSOH VXU OH PDUFKp
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du WUDYDLO� DX[ eWDWV�8QLV� VRQW j GLVWLQJXHU GHV DSSURFKHV LQGLYLGXHOOHV TXL pPHUJHQW GDQV OD 
OLWWpUDWXUH VFLHQWLILTXH� LQVSLUpHV GHV WHFKQLTXHV G·LQIpUHQFH FDXVDOH HW YLVDQW j FKHUFKHU j XQ 
FRQWUHIDFWXHO DILQ GH UpSRQGUH j OD TXHVWLRQ TXH VH VHUDLW�LO SDVVp VL O·DVVXUp DYDLW OD 
FDUDFWpULVWLTXH p = 1 DX OLHX GH p = 0" �VL RQ VXSSRVH TXH OD YDULDEOH SURWpJpH HVW ELQDLUH� p 
" {0, 1}�� &·HVW XQH UHODWLRQ FDXVDOH HQWUH OD YDULDEOH VHQVLEOH p HW OD YDULDEOH GH ULVTXH y� TXL SHXW 
OpJLWLPHU XQH GLVFULPLQDWLRQ VWDWLTXH� FRPPH OH VXJJpUDLW OD &RPPLVVLRQ (XURSpHQQH� TXL SURSRVDLW 
G·DXWRULVHU ´GHV GLIIpUHQFHV SURSRUWLRQQHOOHV GDQV OHV SULPHV HW OHV SUHVWDWLRQV GHV SDUWLFXOLHUV 
ORUVTXH O·XWLOLVDWLRQ GX VH[H HVW XQ IDFWHXU GpWHUPLQDQW GDQV O·pYDOXDWLRQ GX ULVTXH� VXU OD EDVH 
GH GRQQpHV DFWXDULHOOHV HW VWDWLVWLTXHV SHUWLQHQWHV HW SUpFLVHVµ� 1pDQPRLQV� OD SUpVHQFH GH 
SUR[\s SRVH GH QRPEUHX[ GpILV� FDU O·DSSURFKH FRQWUHIDFWXHOOH XVXHOOH �FRQVLVWDQW j FKDQJHU OD 
YDULDEOH SURWpJpH p VHXOHPHQW� FHWHULV SDULEXV� Q·D SDV GH VHQV HQ JUDQGH GLPHQVLRQ� HQ 
SUpVHQFH GH SUR[\V IRUWHPHQW FRUUpOpV j OD YDULDEOH VHQVLEOH � XQH LQWHUYHQWLRQ �FRQFHSWXHOOH HW 
ILFWLYH� VXU OD YDULDEOH VHQVLEOH p GRLW DYRLU XQ LPSDFW VXU XQH RX SOXVLHXUV YDULDEOHV SUpGLFWLYHV x� 
HW GRQF VXU OD SUpYLVLRQ�

'·DXWUHV FRQFHSWV VHURQW DXVVL pYRTXpV LFL� VDQV SRXU DXWDQW IDLUH O·REMHW GH FKDSLWUHV VSpFLILTXHV� 
FRPPH OD UHVSRQVDELOLWp� (Q HIIHW� VL XQ DOJRULWKPH UHSURGXLW FH TX·LO REVHUYH GDQV OHV GRQQpHV� 
SHXW�LO rWUH MXJp UHVSRQVDEOH GH UHSURGXLUH OHV ELDLV VRFLDX[" 6RXV XQ DQJOH pSLVWpPRORJLTXH� RQ 
GHPDQGDLW KLVWRULTXHPHQW DX[ PRGqOHs GH ELHQ ´GpFULUH OH UpHOµ �RX GLVRQV OH UpHO WHO TX·LO 
DSSDUDvW GDQV OHV GRQQpHV� RQ SDUOHUD G·DFFXUDF\ HQ DSSUHQWLVVDJH VWDWLVWLTXH�� F·HVW�j�GLUH ´FH 
TXL HVWµ� DORUV TX·HQ LQWURGXLVDQW XQH GLPHQVLRQ PRUDOH HW pWKLTXH� RQ GHPDQGH TXH OH PRGqOH VRLW 
HQ DFFRUG DYHF FH TXL ´GHYUDLW rWUHµ� VXLYDQW XQH QRUPH pWKLTXH �OD IDPHXVH RSSRVLWLRQ ´LV²RXJKWµ 
GH +XPH ������ RX HQWUH OD ´QRUPDOLWpµ VWDWLVWLTXH RSSRVpH j OD QRUPH PRUDOH� /·DXWUH VRXFL HVW 
TXH SRXU TXDQWLILHU O·pTXLWp� LO FRQYLHQW G·DYRLU DFFqV j FHV GRQQpHV SHUVRQQHOOHV� SULYpHV HW 
VHQVLEOHV� FH TXL UHQYRLH DX[ GLVFXVVLRQV VXU OD YLH SULYpH �RX SULYDF\� HW OD FRQIRUPLWp �RX 
FRPSOLDQFH�� )LQDOHPHQW� RQ OH YHUUD WRXW DX ORQJ GX UDSSRUW� FHV GLVFXVVLRQV DXWRXU GH OD 
GLVFULPLQDWLRQ� GHV ELDLV HW GH O·pTXLWp VRQW WUqV SURFKHV GH FHOOHV SRUWDQW VXU O·LQWHUSUpWDWLRQ GHV 
PRGqOHV SUpGLFWLIV HW GH OD QRWLRQ G·H[SOLFDELOLWp� &HW DVSHFW  QDUUDWLI GH OD FRQVWUXFWLRQ GH PRGqOH 
HVW LPSRUWDQW� HQ SDUWLFXOLHU ORUVTXH O·RQ FKHUFKH j FUpHU GHV JUDSKV FDXVDX[ GLULJpV DILQ GH 
FRPSUHQGUH OHV OLHQV HQWUH OD YDULDEOH SURWpJpH p� OHV SRVVLEOHV YDULDEOHV SUpGLFWLYHV x HW OD 
YDULDEOH G·LQWpUrW y� 0DLV HQ JUDQGH GLPHQVLRQ� FHW H[HUFLFH GHYLHQW YLWH LPSRVVLEOH� (Q DIILUPDQW 
TXH ´DOO PRGHOV DUH ZURQJ EXW VRPH PRGHOV DUH XVHIXOµ� *HRUJHV %R[ LQVLVWDLW VXU O·DVSHFW 
QDUUDWLI GH OD PRGpOLVDWLRQ� VXU O·LQWHUSUpWDWLRQ TXL HQ GpFRXOH� 8QH FRPSUpKHQVLRQ ILQH GHV 
GRQQpHV HW GHV PRGqOHV HVW DXMRXUG·KXL LQGLVSHQVDEOH� O·pSRTXH GHV FDOFXOV IURLGV HW REMHFWLIV �RX 
VXSSRVpV REMHFWLIV� GHV DFWXDLUHV VHPEODQW UpYROXH�

/·pWXGH UHIOqWH OHV YXHV SHUVRQQHOOHV GH OHXU DXWHXU HW Q·H[SULPH SDV QpFHVVDLUHPHQW OD
SRVLWLRQ GH O·,QVWLWXW /RXLV %DFKHOLHU HW GX /DERUDWRLUH G·([FHOOHQFH /RXLV %DFKHOLHU )LQDQFH
HW FURLVVDQFH GXUDEOH�

�
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&KDSLWUH �

,QWURGXFWLRQ HW PRWLYDWLRQV

��� 0RWLYDWLRQV

$SUqV SOXVLHXUV PRLV G·HQTXrWHV� $QJZLQ HW DO� ���� UHYHQDLHQW VXU O·RXWLO &RUUHFWLRQDO 2IIHQGHU
0DQDJHPHQW 3URILOLQJ IRU $OWHUQDWLYH 6DQFWLRQV� RX &203$6� ODUJHPHQW XWLOLVp FRPPH RXWLO G·DLGH
j OD GpFLVLRQ DX[ eWDW�8QLV SRXU pYDOXHU OH ULVTXH GH UpFLGLYH G·XQ FULPLQHO� GDQV OH FDGUH G·XQH
VpULH LQWLWXOpH0DFKLQH %LDV �HW VRXV�WLWUpH ,QYHVWLJDWLQJ $OJRULWKPLF ,QMXVWLFH�� 'HSXLV� GH QRPEUHX[
RXYUDJHV HW DUWLFOHV VRQW UHYHQXV VXU OHV SRLQWV VRXOHYpV SDU FHW DUWLFOH� j VDYRLU OH SRXYRLU
JUDQGLVVDQW SULV SDU FHV RXWLOV SUpGLFWLIV G·DLGH j OD GpFLVLRQ� OHXU RSDFLWp TXL QH FHVVH GH FURvWUH�
OHV GLVFULPLQDWLRQV TX·HOOHV UHSURGXLVHQW �RX DPSOLILHQW�� OHV GRQQpHV ´ELDLVpHVµ XWLOLVpHV SRXU
HQWUDvQHU RX FDOLEUHU FHV DOJRULWKPHV� HW OH VHQWLPHQW G·LQMXVWLFH HQJHQGUp� /HV GRQQpHV PDVVLYHV
HW O·DSSUHQWLVVDJH PDFKLQH RQW pWp O·RFFDVLRQ GH UHGpFRXYULU XQ VXMHW DERUGp SDU OHV MXULVWHV� OHV
pFRQRPLVWHV� OHV SKLORVRSKHV HW OHV VWDWLVWLFLHQV GHSXLV DXPRLQV FLQTXDQWH DQV� 1RXV DOORQV UHYHQLU
LFL VXU FHV UpIOH[LRQV� OHV pFODLUHU G·XQ UHJDUG QRXYHDX� HQ PHWWDQW O·HPSKDVH VXU O·DVVXUDQFH� HW
HQ pWXGLDQW OHV UpSRQVHV SRVVLEOHV� /HV MXULVWHV� HQ SDUWLFXOLHU� RQW EHDXFRXS GLVFXWp FHV PRGqOHV
SUpGLFWLIV� FHWWH ´MXVWLFH DFWXDULHOOHµ FRPPH O·DSSHOOHQW 5� *� 7KRPDV ����� +DUFRXUW ����� *DXWURQ
HW 'XERXUJ ���� RX 5RWKVFKLOG�(O\DVVL HW DO� �����

/·LGpH GHV ELDLV HW GH OD GLVFULPLQDWLRQ DOJRULWKPLTXH Q·HVW SDV QRXYHOOH� FRPPH HQ WpPRLJQH
3HGUHVKL HW DO� ����� SDU H[HPSOH� 0DLV GHSXLV� OHV H[HPSOHV QH FHVVHQW GH VH PXOWLSOLHU � ´$�,�
%LDV &DXVHG �� � 2I %ODFN 0RUWJDJH $SSOLFDQWV 7R %H 'HQLHGµ �+DOH ������ RX ´+RZ WKH XVH
RI $�,� UXQV WKH ULVN RI UH�FUHDWLQJ WKH LQVXUDQFH LQGXVWU\·V LQHTXLWLHV RI WKH SUHYLRXV FHQWXU\µ
�,WR ������ 3RXUVXLYDQW O·DQDO\VH GH 'DYLG ����� 0F.LQVH\ ���� DQQRQoDLW TXH O·LQWHOOLJHQFH
DUWLILFLHOOH DOODLW ERXOHYHUVHU OH PRQGH GX WUDYDLO �\ FRPSULV GDQV OHV VHFWHXUV GH O·DVVXUDQFH HW GH OD
EDQTXH� 0XQGXEHOW]�*HQGURQ ����� HQ SDUWLFXOLHU SRXU UHPSODFHU XQ WUDYDLO �KXPDLQ� UpSpWLWLI SHX
UHOXLVDQW �� &HV UHPSODFHPHQWV VRXOqYHQW GHV TXHVWLRQV� HW IRUFHQW OH PDUFKp HW OH UpJXODWHXU j OD
SUXGHQFH � SRXU 5HLMQV HW DO� ����� ´WKH 'XWFK LQVXUDQFH LQGXVWU\ PDNHV LW D PDQGDWHµ� GDQV XQ
DUWLFOH SRUWDQW VXU HWKLFDO DUWLILFLDO LQWHOOLJHQFH� HW HQ )UDQFH� 'pIHQVHXU GHV GURLWV ���� UDSSHODLW
TXH ´OHV ELDLV DOJRULWKPLTXHV GRLYHQW SRXYRLU rWUH LGHQWLILpV SXLV FRUULJpVµ FDU ´OD QRQ�GLVFULPLQDWLRQ

�� 0rPH VL FHOD VHPEOH H[DJpUp� FDU DX FRQWUDLUH� FH VRQW VRXYHQW GHV KXPDLQV TXL HIIHFWXHQW OHV WkFKHV UpSpWLWLYHV
SRXU DLGHU GHV URERWV � ´GDQV OD SOXSDUW GHV FDV� OD WkFKH HVW UpSpWLWLYH HW PDFKLQDOH� /·XQ GHV WUDYDLOOHXUV D H[SOLTXp
TX·LO DYDLW XQ MRXU G� pFRXWHU GHV HQUHJLVWUHPHQWV SRXU WURXYHU FHX[ FRQWHQDQW OH QRP GH OD FKDQWHXVH 7D\ORU 6ZLIW DILQ
G·HQVHLJQHU j O·DOJRULWKPH TX·LO V·DJLW G·XQH SHUVRQQHµ FRPPH OH UDSSRUWDLW 5DGLR &DQDGD HQ DYULO �����

��



Q·HVW SDV XQH RSWLRQ� PDLV UHQYRLH j XQ FDGUH MXULGLTXHµ� %HUJVWURP HW :HVW ���� QRWDLHQW� DYHF
XQ EULQ G·LURQLH� TX·LO \ DYDLW GX PRQGH SRXU UpGLJHU XQH GpFODUDWLRQ GHV GURLWV GHV URERWV� RX j
OD FRQFHSWLRQ GH PR\HQV GH SURWpJHU O·KXPDQLWp FRQWUH OHV PDFKLQHV VXSHU�LQWHOOLJHQWHV� GH W\SH
7HUPLQDWRU� PDLV TX·HQWUHU GDQV OHV GpWDLOV GH O·DXGLW DOJRULWKPLTXH HVW VRXYHQW SHUoX FRPPH
HQQX\HX[� PDLV LQGLVSHQVDEOH � ´WR DGGUHVV WKH SUREOHPV WKDW $, LV FUHDWLQJ QRZ� ZH QHHG WR
XQGHUVWDQG WKH GDWD DQG DOJRULWKPV ZH DUH DOUHDG\ XVLQJ IRU PRUH PXQGDQH SXUSRVHVµ�

0DVTXHU XQ SUREOqPH OH UpVRXW UDUHPHQW� PrPH VL F·HVW OD VROXWLRQ TXL D ORQJWHPSV pWp SUpFRQLVpH
SRXU OXWWHU FRQWUH OHV GLVFULPLQDWLRQV� &RPPH O·RQW PRQWUp %XGG HW DO� ����� UHYHQDQW VXU XQH
H[SpULHQFH G·$PD]RQ� VXSSULPHU OHV QRPV GHV &9� SRXU pOLPLQHU OD GLVFULPLQDWLRQ HQWUH OHV
KRPPHV HW OHV IHPPHV� QH IRQFWLRQQH SDV� SXLVTX·HQ FDFKDQW OH QRP GX FDQGLGDW �RX GH OD
FDQGLGDWH�� O·DOJRULWKPH D FRQWLQXp GH FKRLVLU SUpIpUHQWLHOOHPHQW GHV KRPPHV SOXW{W TXH GHV
IHPPHV� 3RXUTXRL" 7RXW VLPSOHPHQW SDUFH TX·$PD]RQ D HQWUDvQp O·DOJRULWKPH j SDUWLU GH VHV
&9 H[LVWDQWV� DYHF XQH VXU�UHSUpVHQWDWLRQ GHV KRPPHV� HW FHUWDLQV pOpPHQWV G·XQ &9 �RXWUH OH
QRP� SHXYHQW UpYpOHU OH JHQUH G·XQH SHUVRQQH� SDU H[HPSOH XQ GLSO{PH G·XQH XQLYHUVLWp SRXU
IHPPHV� O·DSSDUWHQDQFH j XQH RUJDQLVDWLRQ SURIHVVLRQQHOOH IpPLQLQH� RX XQ SDVVH�WHPSV R� OHV
VH[HV VRQW UHSUpVHQWpV GHPDQLqUH GLVSURSRUWLRQQpH� 'HV SUR[\V SOXV RXPRLQV FRUUpOpV j OD YDULDEOH
´SURWpJpHµ SHXYHQW HQWUHWHQLU XQH IRUPH GH GLVFULPLQDWLRQ�

'DQV FH GRFXPHQW� QRXV DOORQV UHYHQLU VXU FHV TXHVWLRQQHPHQWV� HQ QRXV OLPLWDQW DX[ PRGqOHV
DFWXDULHOV GDQV XQ FRQWH[WH DVVXUDQWLHO� HW SUHVTXH H[FOXVLYHPHQW� OD WDULILFDWLRQ GH FRQWUDWV
G·DVVXUDQFH� 6HOLJPDQ ���� SRVDLW OD TXHVWLRQ VLPSOH VXLYDQWH � ´LI \RXQJ ZRPHQ KDYH IHZHU
DXWRPRELOH DFFLGHQWV WKDQ \RXQJ PHQ ³ ZKLFK WKH\ GR ³ ZK\ VKRXOGQ·W WKH ZRPHQ JHW D EHWWHU
UDWH" ,I WKH LQGXVWU\·V H[SHULHQFH VKRZV ³ DV LW GRHV ³ WKDW ZRPHQ VSHQG PRUH WLPH LQ WKH KRVSLWDO
ZK\ VKRXOGQ·W ZRPHQ SD\ PRUH IRUµ� &H W\SH GH TXHVWLRQ VHUD OH SRLQW GH GpSDUW GHV UpIOH[LRQV TXH
QRXV DXURQV LFL� 3DUDSKUDVDQW *HRUJHV &OpPHQFHDX TXL DIILUPDLW �HQ ����� TXH ´OD JXHUUH� F·HVW XQH
FKRVH WURS JUDYH SRXU OD FRQILHU j GHV PLOLWDLUHVµ� :RUWKDP ���� DIILUPDLW TXH OD VHJPHQWDWLRQ HQ
DVVXUDQFH � pWDLW XQH WkFKH WURS LPSRUWDQWH SRXU rWUH ODLVVpH DX[ DFWXDLUHV� 9LQJW�FLQT DQQpHV SOXV
WDUG� RQ SHXW VH GHPDQGHU V·LO Q·HVW SDV HQFRUH SOXV JUDYH GH OD ODLVVHU j GHV DOJRULWKPHV� HW GH
FODULILHU OH U{OH GHV DFWXDLUHV GDQV FHV GpEDWV� 'DQV FHWWH LQWURGXFWLRQ� QRXV DOORQV FRPPHQFHU
SDU UHYHQLU VXU OD VHJPHQWDWLRQ HQ DVVXUDQFH� HW OHV IRQGHPHQWV GH OD WDULILFDWLRQ DFWXDULHOOH GHV
FRQWUDWV G·DVVXUDQFH� 1RXV UHYLHQGURQV HQVXLWH VXU OHV GLIIpUHQWV WHUPHV PHQWLRQQpV GDQV OH WLWUH�
j VDYRLU OD QRWLRQ GH ELDLV� GH GLVFULPLQDWLRQ HW G·pTXLWp �RX HQ DQJODLV� GH ´IDLUQHVVµ�� WRXW HQ
SURSRVDQW XQH W\SRORJLH GHV PRGqOHV SUpGLFWLIV HW GHV GRQQpHV �HQ SDUWLFXOLHU GHV GRQQpHV GLWHV
´VHQVLEOHVµ� SRXYDQW rWUH HQ OLHQ DYHF XQH SRVVLEOH GLVFULPLQDWLRQ��

��� )RQGHPHQWV GH OD WDULILFDWLRQ DFWXDULHOOH

/·DFWLYLWp G·DVVXUDQFH ´VH FDUDFWpULVH SDU XQ F\FOH LQYHUVp GH SURGXFWLRQ � HQ FRQWUHSDUWLH G·XQH
SULPH GRQW OH PRQWDQW HVW FRQQX j OD VRXVFULSWLRQ GX FRQWUDW� O·DVVXUHXU V·HQJDJH j FRXYULU XQ
ULVTXH GRQW LO LJQRUH OD GDWH GH UpDOLVDWLRQ HW OH PRQWDQW µ� VHORQ OD GpILQLWLRQ GH 7HQGLO ����� (W
SRXU VH IDLUH� O·DVVXUHXU YD UDVVHPEOHU OHV ULVTXHV DX VHLQ G·XQH PXWXDOLWp� ´/H VHFUHW XQLYHUVHO
GH O·DVVXUDQFH HVW >GRQF@ OH UHJURXSHPHQW G·XQ JUDQG QRPEUH GH FRQWUDWV G·DVVXUDQFH DX VHLQ
G·XQH PXWXDOLWp� SRXU TXH VH UpDOLVHQW GHV FRPSHQVDWLRQV HQWUH OHV ULVTXHV VLQLVWUpV HW FHX[ SRXU
OHVTXHOV O·DVVXUHXU DXUD SHUoX GHV SULPHV VDQV DYRLU G� UpJOHU GHV SUHVWDWLRQVµ� FRPPH O·DIILUPDLW

�� 2Q SDUOHUD� HQ DQJODLV� GH ´LQVXUDQFH FODVVLILFDWLRQµ�

��



3HWDXWRQ ����� 3RXU UHSUHQGUH OD IRUPXODWLRQ GH &KDXIWRQ ����� O·DVVXUDQFH HVW OD ´FRPSHQVDWLRQ
GHV HIIHWV GX KDVDUG SDU OD PXWXDOLWp RUJDQLVpH VXLYDQW OHV ORLV GH OD VWDWLVWLTXHµ�

(Q DOODQW XQ SHX SOXV ORLQ� O·DVVXUDQFH Q·pOLPLQH SDV OH ULVTXH� HOOH OH GpSODFH� HW FH WUDQVIHUW VH IDLW
HQ DFFRUG DYHF XQH SKLORVRSKLH VRFLDOH FKRLVLH SDU O·DVVXUHXU� (Q UDLVRQQDQW DX VHQV ODUJH� HQ SOXV
GHV ´PXWXHOOHVµ HW GHV ´FRPSDJQLHV G·DVVXUDQFHµ� RQ SHXW LQFOXUH OHV ´DVVXUDQFHV SXEOLTXHVµ� &HV
DVVXUDQFHV SXEOLTXHV� FRPPH OH UDSSHOOH (ZDOG ����� YLVHQW j WUDQVIpUHU OH ULVTXH GHV LQGLYLGXV
YHUV XQ JURXSH VRFLDO SOXV ODUJH� HQ ´VRFLDOLVDQWµ� RX HQ UHGLVWULEXDQW OH ULVTXH GH PDQLqUH ´SOXV
pTXLWDEOHµ DX VHLQ GH OD SRSXODWLRQ� $ IRUWLRUL� GHV LQGLYLGXV j IDLEOH ULVTXH SDLHQW GHV SULPHV
G·DVVXUDQFH j XQ WDX[ SOXV pOHYpV TXH OHXU SURILO GH ULVTXH QH OH VXJJpUHUDLW� PrPH VL FHOD VHPEOH
´LQHIILFDFHµ VRXV XQ DQJOH pFRQRPLTXH� /·DVVXUDQFH VRFLDOH� RUJDQLVpH VHORQ GHV SULQFLSHV GH
VROLGDULWp� R� O·DFFqV HW OD FRXYHUWXUH VRQW LQGpSHQGDQWV GX VWDWXW GH ULVTXH� HW SDUIRLV GH OD FDSDFLWp
j SD\HU �´DELOLW\ WR SD\µ FRPPH OH QRWH 0LWWUD ����� PrPH VL GDQV GH QRPEUHX[ FDV� OD SULPH HVW
SURSRUWLRQQHOOH DX UHYHQX GH O·DVVXUp� HVW JpQpUDOHPHQW IRXUQLH SDU GHV HQWLWpV SXEOLTXHV SOXW{W
TXH SULYpHV� ´)RU FHUWDLQ VRFLDO JRRGV� VXFK DV KHDOWKFDUH� ORQJ�WHUP FDUH DQG SHUKDSV HYHQ EDVLF
OLIH DVVXUDQFH DWWDFKHG WR D PRUWJDJH� LW PD\ VLPSO\ EH LQDSSURSULDWH WR SURYLGH VXFK SURGXFWV
WKURXJK D PXWXDOLW\�EDVHG PRGHO WKDW LQHYLWDEO\ H[FOXGHV VRPH LQGLYLGXDOVµ FDU ´SULPDU\ VRFLDO
JRRGV� EHFDXVH WKH\ DUH GHILQHG DV VRPHWKLQJ HYHU\ERG\ KDV DQ LQDOLHQDEOH ULJKW RU HQWLWOHPHQW
WR� FDQQRW EH GLVWULEXWHG WKURXJK D V\VWHP WKDW H[FOXGHV LQGLYLGXDOV EDVHG RQ WKHLU ULVN VWDWXV RU
DELOLW\ WR SD\µ� /HV PXWXHOOHV VRQW VRXYHQW YXHV FRPPH XQ LQWHUPpGLDLUH HQWUH FHV DVVXUDQFHV
SXEOLTXHV� HW OHV FRPSDJQLHV G·DVVXUDQFH j EXW OXFUDWLI�

(W FRPPH OH VRXOLJQH /DVU\ ����� ´O·DVVXUDQFH HVW GHSXLV ORQJWHPSV FRQIURQWpH j XQ GLOHPPH �
G·XQH SDUW� PLHX[ FRQQDvWUH XQ ULVTXH� F·HVW PLHX[ OH WDULIHU � PLHX[ FRQQDvWUH OHV IDFWHXUV GH
ULVTXH SHXW DXVVL SHUPHWWUH G·HQFRXUDJHU OD SUpYHQWLRQ � G·DXWUH SDUW� OD PXWXDOLVDWLRQ� TXL HVW OH
IRQGHPHQW GH O·DVVXUDQFH� QH SHXW VXEVLVWHU GDQV OD SOXSDUW GHV FDV TXH GDQV XQH VLWXDWLRQ GH
UHODWLYH LJQRUDQFH �YRLUH G·XQH REOLJDWLRQ OpJDOH G·LJQRUDQFH�µ� /HV DFWXDLUHV YRQW DORUV FKHUFKHU
j FODVVLILHU RX VHJPHQWHU OHV ULVTXHV� WRXW UHSRVDQW VXU O·LGpH GH PXWXDOLVDWLRQ� 1RXV UHYLHQGURQV
VXU OH IRUPDOLVPH PDWKpPDWLTXH GH FH GLOHPPH� 'H 3ULO HW 'KDHQH ���� �UHSULV HQ IUDQoDLV GDQV
&RUOLHU ����� VRXOLJQDLHQW TXH OD VHJPHQWDWLRQ HVW ´XQH WHFKQLTXH TXH O·DVVXUHXU XWLOLVH SRXU
GLIIpUHQFLHU OD SULPH HW pYHQWXHOOHPHQW DXVVL OD FRXYHUWXUH� HQ IRQFWLRQ G·XQ FHUWDLQ QRPEUH GH
FDUDFWpULVWLTXHV VSpFLILTXHV GX ULVTXH j DVVXUHU >FL�DSUqV DSSHOpV FULWqUHV GH VHJPHQWDWLRQ@ HW FH
DX[ ILQV GH SDUYHQLU j XQH PHLOOHXUH FRQFRUGDQFH HQWUH OH FR�W HVWLPp GX VLQLVWUH HW OHV IUDLV TX·XQH
SHUVRQQH GpWHUPLQpHPHW j FKDUJH GH OD FROOHFWLYLWp GHV SUHQHXUV G·DVVXUDQFH HW OD SULPH TXH FHWWH
SHUVRQQH GRLW SD\HU SRXU OD FRXYHUWXUH RIIHUWHµ�

/D VRXVFULSWLRQ HVW OH WHUPH XWLOLVp SRXU GpFULUH OH SURFHVVXV GH GpFLVLRQ SDU OHTXHO OHV DVVXUHXUV
GpWHUPLQHQW V·LOV YRQW RIIULU� RX UHIXVHU� XQH SROLFH G·DVVXUDQFH j XQ LQGLYLGX VXU OD EDVH GHV
LQIRUPDWLRQV GLVSRQLEOHV �HW OH PRQWDQW GHPDQGp�� *DQG\ ���� DIILUPH TXH ´GURLW GH VRXVFULSWLRQµ
�´ULJKW WR XQGHUZULWHµ� HVW IRQGDPHQWDOHPHQW XQ GURLW j OD GLVFULPLQDWLRQ� (Q )UDQFH� ´VpOHFWLRQ GHV
ULVTXHVµ D XQ VHQV OpJDO DVVH] SDUWLFXOLHU� FRPPH OH UDSSHO O·HQFDGUp VXLYDQW�

��



/·RSpUDWLRQ G·DVVXUDQFH HW OD PXWXDOLVDWLRQ VRXV�MDFHQWH UHSRVHQW VXU FH TX·RQ DSSHOOH OD VpOHFWLRQ GHV ULVTXHV�
0LVHV j SDUW OD SOXSDUW GHV DVVXUDQFHV FROOHFWLYHV TXL FRQVLVWHQW HQ XQH VRUWH GH PXWXDOLVDWLRQ GDQV OD
PXWXDOLVDWLRQ� O·DVVXUHXU UHIXVH RX DFFHSWH DLQVL FKDTXH FDQGLGDW j O·DVVXUDQFH j HQWUHU GDQV OD PXWXDOLVDWLRQ
FRQVWLWXpH GX JURXSH GHV DVVXUpV� &HWWH VpOHFWLRQ GHV ULVTXHV © FDQWRQQH OD PXWXDOLVDWLRQ DX[ DVVXUpV DFFHSWpV
SDU O·DVVXUHXU TXL HVW HQFRUH FRQVLGpUp� GDQV OH GURLW GX FRQWUDW G·DVVXUDQFH� FRPPH FHOXL TXL DFFHSWH OH FRQWUDW
TXL OXL HVW SURSRVp SDU OH FDQGLGDW j O·DVVXUDQFH ª �0RQQHW ����� S� �� HW VXLYDQWHV�� 5DSSHORQV j FH WLWUH TXH
O·pFRQRPLH GH O·RSpUDWLRQ G·DVVXUDQFH H[LJH GH ODLVVHU j O·HQWUHSULVH G·DVVXUDQFH XQH ODUJH OLEHUWp G·DFFHSWHU RX
GH UHIXVHU OH ULVTXH TXL OXL HVW SURSRVp� 3UHXYHV GH FHWWH OLEHUWp HQ FH TXL FRQFHUQH O·DVVXUDQFH GH SHUVRQQHV� OHV
GLVSRVLWLRQV GH O·DUWLFOH ����� GX &RGH SpQDO TXL H[FOXHQW GX FKDPS GH OD UpSUHVVLRQ SpQDOH GH OD GLVFULPLQDWLRQ
HQ PDWLqUH GH IRXUQLWXUH GH ELHQV HW GH VHUYLFHV SUpYXH j O·DUWLFOH ����� OHV © GLVFULPLQDWLRQV IRQGpHV VXU O·pWDW
GH VDQWp� ORUVTX·HOOHV FRQVLVWHQW HQ GHV RSpUDWLRQV D\DQW SRXU REMHW OD SUpYHQWLRQ HW OD FRXYHUWXUH GX ULVTXH
GpFqV� GHV ULVTXHV SRUWDQW DWWHLQWH j O·LQWpJULWp SK\VLTXH GH OD SHUVRQQH RX GHV ULVTXHV G·LQFDSDFLWp GH WUDYDLO RX
G·LQYDOLGLWp ª� 7RXWHIRLV� Q·DGPHWWUH DXFXQH OLPLWH j FHWWH OLEHUWp GH O·HQWUHSULVH G·DVVXUDQFH FRQGXLUDLW j FKDVVHU
GHV FRQVLGpUDWLRQV VRFLDOHV LPSRUWDQWHV HW j H[FOXUH QRQ VHXOHPHQW GH O·DVVXUDQFH PDLV HQFRUH GHV ELHQV HW GHV
VHUYLFHV TXL \ VRQW OLpV �WHO O·HPSUXQW� GRQF O·DFFHVVLRQ j OD SURSULpWp� OHV SHUVRQQHV OHV SOXV H[SRVpHV � %LJRW
HW &D\RO ����� S� ����� /D TXHVWLRQ GX GURLW j O·DVVXUDQFH VH SRVH LFL �3LFKDUG ������ ­ FHW HIIHW� © DFFpGHU j
O·DVVXUDQFH V·HQWHQG QRQ VHXOHPHQW GH OD SRVVLELOLWp PrPH GH VRXVFULUH XQ FRQWUDW HQ YXH G·XQH FRXYHUWXUH� PDLV
SHXW�rWUH� pJDOHPHQW� j XQ FR�W pFRQRPLTXH UDLVRQQDEOH� QRQ SURKLELWLI SDUWDQW QRQ GLVVXDVLI� 'DQV GHV VRFLpWpV
R� OH EHVRLQ GH VpFXULWp YRLUH OH FRQIRUW HVW XQ OHLWPRWLY� OH TXHVWLRQQHPHQW D WRXW VRQ VHO ª �1RJXpUR ����� S� ����

$VVXUDQFH 	 VpOHFWLRQ GHV ULVTXHV� SDU 5RGROSKH %LJRW �

����� &DV G·XQH SRSXODWLRQ KRPRJqQH

$YDQW GH SDUOHU GH VHJPHQWDWLRQ� SODoRQV�QRXV GDQV OH FDV G·XQ SRUWHIHXLOOH KRPRJqQH �OHV DVVXUpV
IRQW IDFH j OD PrPH SUREDELOLWp G·RFFXUUHQFH G·XQ VLQLVWUH� OD PrPH pWHQGXH GHV SUpMXGLFHV�
OD PrPH VRPPH DVVXUpH� HWF�� (Q DVVXUDQFH GRPPDJH� O·DVVXUHXU V·HQJDJH �HQ pFKDQJH GX
YHUVHPHQW G·XQH SULPH GRQW OH PRQWDQW HVW GpFLGp ORUV GH OD VLJQDWXUH GX FRQWUDW� j FRXYULU OHV
VLQLVWUHV TXL VXUYLHQGURQW GDQV O·DQQpH� 6L Y GpQRWH OD FKDUJH DQQXHOOH G·XQ DVVXUp SULV DX KDVDUG�
OD ´SULPH SXUHµ HVW DORUV GpILQLH � SDU E[Y ]� 6L RQ FRQVLGqUH OH ULVTXH GH SHUGUH ��� DYHF XQH
SUREDELOLWp p �HW ULHQ DYHF SUREDELOLWp 1� p�� OD SULPH SXUH GH FH ULVTXH �OHV pFRQRPLVWHV SDUOHUDLHQW
GH ORWHULH� HVW DORUV 100p� /D SULPH G·XQ FRQWUDW G·DVVXUDQFH HVW DORUV SURSRUWLRQQHOOH j OD SUREDELOLWp
G·DYRLU XQ VLQLVWUH� $XVVL SDU OD VXLWH� QRV H[HPSOHV VH OLPLWHURQW VRXYHQW j O·HVWLPDWLRQ GH FHWWH
SUREDELOLWp� 'DQV XQ FRQWUDW G·DVVXUDQFH GH SHUVRQQH� OD SpULRGH GH FRXYHUWXUH HVW SOXV ORQJXH� HW
LO FRQYLHQW G·HVFRPSWHU OHV SD\HPHQWV IXWXUV �� 3DU H[HPSOH� FRQVLGpURQV XQ FRQWUDW G·DVVXUDQFH
GpFqV TXL YHUVHUDLW ��� ORUV GX GpFqV G·XQH SHUVRQQH �j VHV D\DQW�GURLWV� � VL T HVW OD GXUpH GH
YLH UpVLGXHOOH �DOpDWRLUH� G·XQ RX G·XQH DVVXUpH� j OD VRXVFULSWLRQ GX FRQWUDW� DORUV OD SULPH SXUH
FRUUHVSRQG j OD YDOHXU DFWXHOOH SUREDEOH GHV IOX[ IXWXUV� VRLW

a = E[ 100

(1 + r)T
] =

ô

=
t=0

100

(1 + r)t
� P[T = t],

�� 0DvWUH GH FRQIpUHQFHV HQ GURLW SULYp� 8)5 GH 'URLW� /H 0DQV 8QLYHUVLWp� PHPEUH GX 7KpPLV�80 HW &HSULVFD�
�� 'HQXLW HW &KDUSHQWLHU ���� UHYLHQW VXU OH IRUPDOLVPH PDWKpPDWLTXH TXL DXWRULVH FHWWH pFULWXUH� HQ SDUWLFXOLHU

O·HVSpUDQFH HVW FDOFXOpH VXLYDQW XQH SUREDELOLWp P FRUUHVSRQGDQW j OD SUREDELOLWp ´KLVWRULTXHµ �LO Q·\ D SDV GH ORL GX
SUL[ XQLTXH HQ DVVXUDQFH� FRQWUDLUHPHQW j O·DSSURFKH FODVVLTXH HQ ILQDQFH GH PDUFKp� DX VHQV GH )URRW HW DO� ������
/·DVVXUDQFH� FRPPH O·pFRQRPpWULH� YLW GDQV XQ PRQGH SUREDELOLVWH� SHXW rWUH FRQWUDLUHPHQW j GH QRPEUHX[ DOJRULWKPHV
G·DSSUHQWLVVDJH PDFKLQH� TXL SHXYHQW IRQFWLRQQHU VDQV PRGqOH SUREDELOLVWH� FRPPH OH QRWH &KDUSHQWLHU� )ODFKDLUH HW DO�
�����

�� 6DQV HVFRPSWH� OH GpFqV pWDQW �j KRUL]RQ WHPSRUHO LQILQL� FHUWDLQ� OD SULPH SXUH VHUDLW H[DFWHPHQW OH PRQWDQW GX
FDSLWDO YHUVp DX[ D\DQW�GURLWV�

��



SRXU XQ WDX[ G·HVFRPSWH r� 0DLV FHWWH K\SRWKqVH GH ULVTXHV KRPRJqQHV HVW FODLUHPHQW WURS IRUWH
GDQV GH QRPEUHXVHV DSSOLFDWLRQV HQ DVVXUDQFH� SDU H[HPSOH GDQV OH FDV GH O·DVVXUDQFH GpFqV� FDU
OD ORL GH T GHYUDLW GpSHQGUH �SDU H[HPSOH� GH O·kJH GH O·DVVXUp j OD VRXVFULSWLRQ GX FRQWUDW�

����� /D FUDLQWH GH O·DOpD PRUDO HW GH O·DQWLVpOHFWLRQ

7RXV OHV DFWXDLUHV RQW pWp EHUFp SDU OD IDEOH GHV ´OHPRQVµ GH $NHUORI ����� &HUWDLQV DFKHWHXUV
G·DVVXUDQFH VRQW YXV FRPPH GHV SrFKHV �´SHDFKHVµ� j IDLEOH ULVTXH� DORUV TXH G·DXWUHV VRQW GHV
FLWURQV �´OHPRQVµ� j KDXW ULVTXH� 'DQV FHUWDLQV FDV� OHV DFKHWHXUV G·DVVXUDQFH VDYHQW �GDQV XQH
FHUWDLQH PHVXUH� V·LOV VRQW GHV FLWURQV RX GHV SrFKHV� 6L OD FRPSDJQLH G·DVVXUDQFH SRXYDLW IDLUH OD
GLIIpUHQFH HQWUH OHV FLWURQV HW OHV SrFKHV� HOOH GHYUDLW GHPDQGHU DX[ SrFKHV XQH SULPH HQ OLHQ DYHF
OH ULVTXH GHV SrFKHV HW DX[ FLWURQV XQH SULPH HQ OLHQ DYHF OH ULVTXH GHV FLWURQV� FRQIRUPpPHQW
j XQ FRQFHSW G·pTXLWp DFWXDULHOOH� FRPPH OH UDSSHOOH %DNHU ����� 0DLV VL OHV DFWXDLUHV QH VRQW
SDV HQ PHVXUH GH IDLUH OD GLIIpUHQFH HQWUH OHV FLWURQV HW OHV SrFKHV� DORUV LOV GHYURQW GHPDQGHU OH
PrPH SUL[ SRXU XQ FRQWUDW G·DVVXUDQFH� /D SULQFLSDOH GLIIpUHQFH HQWUH OH PDUFKp GpFULW SDU $NHUORI
���� �LO V·DJLVVDLW GDQV OD IDEOH LQLWLDOH G·XQ PDUFKp GH O·RFFDVLRQ GH YpKLFXOHV DXWRPRELOHV� HW
XQ PDUFKp G·DVVXUDQFH HVW TXH O·DV\PpWULH G·LQIRUPDWLRQ pWDLW LQLWLDOHPHQW �GDQV O·H[HPSOH GHV
YpKLFXOHV DXWRPRELOHV� HQ IDYHXU GX YHQGHXU G·XQ ELHQ� (Q DVVXUDQFH� OD VLWXDWLRQ HVW VRXYHQW SOXV
FRPSOH[H� (Q DVVXUDQFH DXWRPRELOH� 'DO]LHO HW -RE ���� VRXOLJQDLHQW OH ELDLV G·RSWLPLVPH GH OD
SOXSDUW GHV FRQGXFWHXUV TXL SHQVHQW WRXV rWUH GHV ´ERQV ULVTXHVµ� 2Q UHWURXYHUD OHPrPH ELDLV GDQV
GH QRPEUHX[ DXWUHV H[HPSOHV� FRPPH OH PHQWLRQQHQW 5R\DO HW :DOOV ����� HQ pFDUWDQW WRXWHIRLV
O·DVVXUDQFH VDQWp� R� O·DVVXUp SHXW HIIHFWLYHPHQW DYRLU GDYDQWDJH G·LQIRUPDWLRQ TXH O·DVVXUHXU�

3RXU UHSUHQGUH OD GHVFULSWLRQ IDLWH SDU &KDVVDJQRQ ����� VXSSRVRQV TX·XQ DVVXUHXU FRXYUH ´XQ
JUDQG QRPEUH G·DJHQWV KpWpURJqQHV GDQV OHXUV SUREDELOLWpV GH VXELU XQ GRPPDJH� ,O SURSRVH XQ
SUL[ XQLTXH TXL UHIOqWH OD SUREDELOLWp PR\HQQH GH SHUWH GH O·DJHQW UHSUpVHQWDWLI GH FHWWH pFRQRPLH�
HW LO GHYLHQW LQLQWpUHVVDQW SRXU OHV DJHQWV GRQW OD SUREDELOLWp GH VXELU XQ DFFLGHQW HVW IDLEOH GH
V·DVVXUHU� ,O V·RSqUH GRQF XQ SKpQRPqQH GH VpOHFWLRQ SDU OHV SUL[ HW RQ GLW TX·HOOH HVW DGYHUVH
SDUFH TXH FH VRQW OHV PDXYDLV DJHQWV TXL GHPHXUHQWµ� 3RXU VH SUpPXQLU FRQWUH FH SKpQRPqQH
G·DQWL�VpOHFWLRQ� OD VpOHFWLRQ GHV ULVTXHV HW OD VHJPHQWDWLRQ GHV SULPHV VRQW QpFHVVDLUHV� ´/·DQWL�
VpOHFWLRQ GLVSDUDvW ORUVTXH O·DQDO\VH GHV ULVTXHV GHYLHQW VXIILVDPPHQW SHUIRUPDQWH SRXU TXH OHV
PDUFKpV VRLHQW VHJPHQWpV HIILFDFHPHQW� DIILUPDLW 3LFDUG ����� OD GLIILFXOWp TX·RQW OHV pFRQRPqWUHV
j PHWWUH HQ pYLGHQFH GH UpHOOHV VLWXDWLRQV G·DQWL�VpOHFWLRQ VXU OH PDUFKp GH O·DVVXUDQFH DXWRPRELOH
QH UHIOqWH�W�HOOH SDV O·DSSUpFLDWLRQ VDQV FHVVH SOXV SUpFLVH GHV ULVTXHV VRXVFULWV SDU OHV DVVXUHXUV"

����� /HV SULPHV HW OHV JDUDQWLHV

&RPSDUHU GHV DVVXUpV HVW WRXMRXUV XQ H[HUFLFH GpOLFDW FDU� QRQ VHXOHPHQW LOV RQW SRWHQWLHOOHPHQW
GHV ULVTXHV GLIIpUHQWV� PDLV OHV DVVXUpV SHXYHQW DXVVL DYRLU GHV SUpIpUHQFHV GLIIpUHQWHV �HW GRQF
SHXYHQW FKRLVLU GHV FRQWUDWV GLIIpUHQWV�� 7RXW G·DERUG� LO LPSRUWH GH GLVWLQJXHU OHV JDUDQWLHV� (Q
DVVXUDQFH DXWRPRELOH� OD JDUDQWLH ´UHVSRQVDELOLWp FLYLOHµ FRUUHVSRQG j OD FRPSRVDQWH REOLJDWRLUH�
FRXYUDQW H[FOXVLYHPHQW OHV GRPPDJHV TXH OD YRLWXUH DVVXUpH SRXUUDLW FDXVHU j XQ WLHUV� 0DLV
FHUWDLQV DVVXUpV SRXUUDLHQW DYRLU HQYLH �RX EHVRLQ� GH GDYDQWDJH GH SURWHFWLRQ� 3DUPL OHV DXWUHV
JDUDQWLHV FODVVLTXHV� RQ UHWURXYHUD OD JDUDQWLH ´GRPPDJHV WRXV ULVTXHVµ SUHQDQW HQ FKDUJH WRXV
OHV GRPPDJHV VXELV SDU OH YpKLFXOH �TXHOOHV TXH VRLHQW OHV FLUFRQVWDQFHV GH O·DFFLGHQW RX OD
UHVSRQVDELOLWp GX FRQGXFWHXU�� OD JDUDQWLH ´GRPPDJHV FROOLVLRQµ TXL UHPERXUVH OHV GpJkWV FDXVpV
DX YpKLFXOH HQ FDV GH FROOLVLRQ DYHF XQ WLHUV� RX OD JDUDQWLH ´LQFHQGLH HW YROµ TXL LQGHPQLVH OH
SURSULpWDLUH GX YpKLFXOH ORUVTXH FHOXL�FL HVW HQGRPPDJp RX GpWUXLW SDU OH IHX� RX ORUVTX·LO HVW YROp�
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&HUWDLQV DVVXUHXUV SURSRVHQW DXVVL XQH JDUDQWLH ´SDQQH PpFDQLTXHµ� TXL SHUPHW O·LQGHPQLVDWLRQ
SDU O·DVVXUDQFH GHV IUDLV GH UpSDUDWLRQ OLpV j XQH SDQQH� RX XQH JDUDQWLH ´FRQWHQX GX YpKLFXOHµ TXL
SURSRVH XQH LQGHPQLVDWLRQ HQ FDV GH GpJUDGDWLRQ RX GH GLVSDULWLRQ G·REMHWV SUpVHQWV j O·LQWpULHXU
GX YpKLFXOH DVVXUp� ,O SHXW pJDOHPHQW H[LVWHU XQH JDUDQWLH ´DVVLVWDQFHµ� TXL DVVXUH GHV SUHVWDWLRQV
HQ FDV GH SDQQH� FRPPH OH GpSDQQDJH� OH UHPRUTXDJH� OH UDSDWULHPHQW� HWF� 8QH DXWUH VRXUFH GH
GLIIpUHQFH SRVVLEOH HVW O·LQGHPQLWp TXL SHXW YDULHU HQ IRQFWLRQ GX FKRL[ GX QLYHDX GH IUDQFKLVH� 3RXU
UDSSHO� OD IUDQFKLVH HVW OD VRPPH TXL UHVWH j OD FKDUJH GX VRXVFULSWHXU DSUqV O·LQGHPQLVDWLRQ G·XQ
VLQLVWUH SDU O·DVVXUHXU� /D IUDQFKLVH DEVROXH �RX IL[H� HVW OD IUDQFKLVH OD SOXV FRXUDQWH GH O·DVVXUDQFH
DXWR � GDQV XQ FRQWUDW DYHF XQH IUDQFKLVH GH ���½� VL OHV IUDLV GH UpSDUDWLRQ V·pOqYHQW j ���½�
O·DVVXUDQFH SUHQGUD HQ FKDUJH ���½ HW OHV ���½ UHVWDQWV VHURQW j OD FKDUJH GX VRXVFULSWHXU�
'H QRPEUHX[ DVVXUHXUV SURSRVHQW DXMRXUG·KXL GHV ´IUDQFKLVHV NLORPpWULTXHVµ� GpILQLVVDQW XQ
SpULPqWUH DXWRXU GX OLHX GH VWDWLRQQHPHQW KDELWXHO GX YpKLFXOH � j O·LQWpULHXU GH FH SpULPqWUH�
OD JDUDQWLH DVVLVWDQFH QH IRQFWLRQQHUD SDV� (Q UHYDQFKH� VL XQH SDQQH VXUYLHQW HQ GHKRUV GH FH
SpULPqWUH� OD JDUDQWLH DVVLVWDQFH SRXUUD rWUH LQYRTXpH�

2Q SHXW VFKpPDWLVHU FHOD VXU OD )LJXUH ��� � ��� XQ VRXVFULSWHXU �FDUDFWpULVp SDU (x, p)� SHXW FKRLVLU�
HQWUH SOXVLHXUV JDUDQWLHV RX SOXVLHXUV QLYHDX[ GH IUDQFKLVHV �HW OHV FKRL[ SHXYHQW rWUH GpSHQGDQWV
GH OD YDULDEOH SURWpJpH p�� ��� OHV SULPHV SXUHV �IRQFWLRQ GH OD SUREDELOLWp G·DYRLU XQ DFFLGHQW� GX
FR�W PR\HQ� SHXYHQW GpSHQGUH GH OD YDULDEOH SURWpJpH p� HW ILQDOHPHQW ��� OHV SULPHV FRPPHUFLDOHV
SHXYHQW DXVVL rWUH IRQFWLRQ GH OD YDULDEOH SURWpJpH p�

JDUDQWLH �

FKRL[ ���
VRXVFULSWHXU

(x, p) JDUDQWLH �

E[Y1∂x, p]

E[Y2∂x, p]

SULPH FRPPHUFLDOH �

SULPH FRPPHUFLDOH �

SULPH2(x, p)

SULPH1(x, p)

��� ���

)LJXUH ��� ² 6FKpPD SUpVHQWDQW OHV GLIIpUHQWV PRPHQWV GDQV O·DFKDW G·XQH SROLFH G·DVVXUDQFH� HQ
OLHQ DYHF OHV FDUDFWpULVWLTXHV GH O·DVVXUp�

$XVVL� LO HVW GLIILFLOH GH FRPSDUHU OD SULPH G·DVVXUDQFH DXWRPRELOH SD\pH SDU GHV SHUVRQQHV
GLIIpUHQWHV� 6XU OD )LJXUH ��� RQ SHXW YRLU TXH OH FKRL[ GH OD JDUDQWLH HQ DVVXUDQFH DXWRPRELOH
�pWDSH ��� GH OD )LJXUH ���� GpSHQG IRUWHPHQW GH O·kJH� OHV MHXQHV FRQGXFWHXUV RSWDQW PDVVLYHPHQW
SRXU OD JDUDQWLH REOLJDWRLUH �XQ WLHUV GHV FRQGXFWHXUV HQWUH �� HW �� DQV�� OHV FRQGXFWHXUV SOXV kJpV
SUHQDQW GDYDQWDJH O·DVVXUDQFH ´WRXV ULVTXHVµ ��� � GHV FRQGXFWHXUV HQWUH �� HW �� DQV�� &KRLVLU
GHV JDUDQWLHV GLIIpUHQWHV VH WUDGXLW IRUFpPHQW VXU OD IDFWXUH� OHV SHUVRQQHV SOXV kJpHV SRXYDQW DYRLU
XQH SROLFH G·DVVXUDQFH SOXV FKqUH VLPSOHPHQW SDUFH TX·LOV GHPDQGHQW GDYDQWDJH GH FRXYHUWXUH�

����� &DV G·XQH SRSXODWLRQ KpWpURJqQH

3RXU UHYHQLU j QRWUH H[HPSOH LQWURGXFWLI� VL Tx HVW O·kJH DX GpFqV �DOpDWRLUH� GH O·DVVXUp G·kJH x j OD
VRXVFULSWLRQ GX FRQWUDW �RX GLW DXWUHPHQW� Tx � x HVW OD GXUpH GH YLH UpVLGXHOOH�� DORUV OD SULPH SXUH

��



)LJXUH ��� ² &RXYHUWXUHV UHWHQXHV SDU GHV VRXVFULSWHXUV HQ DVVXUDQFH DXWRPRELOH HQ IRQFWLRQ GH
O·kJH� DYHF OD FRXYHUWXUH REOLJDWRLUH GH EDVH� ⌅ ´DVVXUDQFH DX WLHUVµ HW OD FRXYHUWXUH OD SOXV ODUJH ⌅
GLWH ´WRXV ULVTXHVµ �VRXUFH � FRPSDJQLH G·DVVXUDQFH HQ )UDQFH��

FRUUHVSRQG j OD YDOHXU DFWXHOOH SUREDEOH GHV IOX[ IXWXUV� VRLW

ax = E[ 100

(1 + r)Tx�x
] =

ô

=
t=0

100

(1 + r)t
� P[Tx = x+ t],

SRXU XQ WDX[ G·HVFRPSWH r� FH TXL V·pFULW� DYHF XQH WHUPLQRORJLH SOXV VWDWLVWLTXH

ax =
ô

=
t=0

100

(1 + r)t
�
Lx+t�1 � Lx+t

Lx+t�1
,

R� Lt HVW OH QRPEUH GH SHUVRQQHV HQ YLH DX ERXW GH t DQQpHV GDQV XQH FRKRUWH TXH O·RQ VXLYUDLW� GH
WHOOH VRUWH TXH Lx+t�1 �Lx+t HVW OH QRPEUH GH SHUVRQQHV HQ YLH DX ERXW GH x+ t� 1 DQQpHV PDLV
SDV GH x+ t DQQpHV �HW GRQF GpFpGpHV GDQV OHXU t�LqPH DQQpH�� &·HVW 'H :LWW ���� TXL� OH SUHPLHU�
D SURSRVp FHWWH SULPH SRXU XQH DVVXUDQFH GpFqV� R� GLVFULPLQHU VXLYDQW O·kJH VHPEOH OpJLWLPH�

0DLV RQ SHXW DOOHU SOXV ORLQ� FDUP[Tx = t]� OD SUREDELOLWp TXH O·DVVXUp G·kJHx j OD VRXVFULSWLRQ GpFqGH
GDQV t DQQpHV� SRXUUDLW GpSHQGUH DXVVL GH VRQ JHQUH� GH VRQ KLVWRULTXH GH VDQWp� HW SUREDEOHPHQW
G·DXWUHV YDULDEOHV TXH O·DVVXUHXU SRXUUDLW FRQQDvWUH� (W GDQV FH FDV� LO FRQYLHQW GH FDOFXOHU GHV
SUREDELOLWpV FRQGLWLRQQHOOHV� P[Tx = t∂IHPPH] RX P[Tx = t∂KRPPH IXPHXU]�
����� 7DEOHV GH PRUWDOLWp HW DVVXUDQFH�YLH

$XVVL pWRQQDQW TXH FHOD SXLVVH SDUDvWUH� 3UDGLHU ���� QRWDLW TX·DYDQW OD ILQ GX ;9,,,qPHVLqFOH� HQ
)UDQFH� OH SUL[ GHV UHQWHV YLDJqUHV QH GpSHQGDLW SUDWLTXHPHQW MDPDLV GX VH[H GX VRXVFULSWHXU�
3RXUWDQW� OHV SUHPLqUHV WDEOHV GHPRUWDOLWpV VpSDUpHV� HQWUH OHV KRPPHV HW OHV IHPPHV� FRQVWLWXpHV
GqV ���� SDU 1LFRODV 6WUX\FN �SXEOLpHV HQ DQQH[HV G·XQ DUWLFOH GH JpRJUDSKLH� 6WUX\FN �����
PRQWUDLHQW TXH OHV IHPPHV YLYDLHQW JpQpUDOHPHQW SOXV ORQJWHPSV TXH OHV KRPPHV �7DEOHDX �����

��



6WUX\FN ���� �SXEOLp HQ IUDQoDLV GDQV 6WUX\FN ����� PRQWUH TX·j �� DQV� O·HVSpUDQFH GH YLH
�UpVLGXHOOH� HVW GH 30 DQV 3/4 SRXU OHV KRPPHV HW 35 DQV 1/2 SRXU OHV IHPPHV� ,O SURSRVH DXVVL
GHV WDEOHV GH UHQWHV YLDJqUHV SDU VH[H� 3RXU XQH IHPPH GH �� DQV� XQH UHQWH YLDJqUH YDODLW ���
IORULQV� FRQWUH ��� IORULQV SRXU XQ KRPPH GX PrPH kJH� &HWWH GLIIpUHQFH VXEVWDQWLHOOH VHPEODLW
OpJLWLPHU XQH GLIIpUHQFLDWLRQ GHV SULPHV�

KRPPHV

x Lx 5px x Lx 5px

� ���� ���� � �� ��� ���� �

� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� �� ���� �

�� ��� ��� � �� �� ���� �

�� ��� ���� � �� �� ���� �

�� ��� ���� � �� ��

IHPPHV

x Lx 5px x Lx 5px

� ���� ���� � �� ��� ���� �

� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� ��� ���� �

�� ��� ��� � �� �� ���� �

�� ��� ��� � �� ��

7DEOH ��� ² ([WUDLW GHV WDEOHV +RPPHV HW )HPPHV HQ ���� �VRXUFH � 6WUX\FN ����� SDJH ����� SRXU
GHV SVHXGR�FRKRUWHV GH ���� SHUVRQQHV �L0 = 1000�� ,FL� ��� KRPPHV �Lx� HW ��� IHPPHV �VXU
���� QDLVVDQFHV UHVSHFWLYHV� DYDLHQW DORUV DWWHLQW �� DQV �x = 40�� (W SDUPL OHV SHUVRQQHV TXL RQW
DWWHLQW �� DQV� ���� � GHV KRPPHV HW ��� � GHV IHPPHV GpFpGHURQW GDQV OHV � DQV TXL VXLYHQW
�5px = P[T & x+ 5∂T > x]��

6HORQ 3UDGLHU ����� LO D IDOOX DWWHQGUH TXH OD FDLVVH GHV YHXYHV GX GXFKp GH &DOHQEHUJ IDVVH IDLOOLWH�
HQ ����� SRXU TXH O·kJH HW OH VH[H GHV VRXVFULSWHXUV VRLHQW XWLOLVpV FRQMRLQWHPHQW SRXU FDOFXOHU OH
SUL[ GHV UHQWHV� (Q )UDQFH� HQ ����� OHV DXWRULWpV UpJOHPHQWDLUHV GHV PDUFKpV G·DVVXUDQFH DYDLHQW
GpFLGp GH UHWHQLU GHV WDEOHV UpJOHPHQWDLUHV pWDEOLHV SRXU OD SRSXODWLRQ JpQpUDOH SDU O·,16((� EDVpHV
VXU OD SRSXODWLRQ REVHUYpH VXU � DQQpHV� j VDYRLU OHV WDEOHV 30 ����� SRXU OHV KRPPHV HW 3) ���
�� SRXU OHV IHPPHV� UHQRPPpHV WDEOHV 7' HW 79 ������ UHVSHFWLYHPHQW �DYHF XQ SURORQJHPHQW
DQDO\WLTXH DX�GHOj GH �� DQV�� 6L OH SUHPLHU IDFWHXU GH OD PRUWDOLWp HVW O·kJH� OH JHQUH HVW DXVVL XQ
IDFWHXU LPSRUWDQW� FRPPH OH PRQWUH OD 7DEOH ���� 'HSXLV SOXV G·XQ VLqFOH� OD PRUWDOLWp GHV KRPPHV
HVW SOXV pOHYpH TXH FHOOH GHV IHPPHV� HQ )UDQFH�

(Q SUDWLTXH QpDQPRLQV� OHV WDULILFDWLRQV DFWXDULHOOHV GHV FRQWUDWV G·DVVXUDQFH�YLH RQW FRQWLQXp j
rWUH pWDEOLHV VDQV WHQLU FRPSWH GX VH[H GHV DVVXUpV� (Q IDLW� VL OHV GHX[ WDEOHV RQW pWp XWLOLVpHV�
F·HVW SDUFH TXH OD WDEOH PDVFXOLQH pWDLW OD WDEOH UpJOHPHQWDLUH SRXU OHV DVVXUDQFHV HQ FDV GH GpFqV
�30GHYLHQW DORUV 7'� SRXU WDEOH GH GpFqV�� HW OD WDEOH IpPLQLQH GHYLQW OD WDEOH SRXU OHV DVVXUDQFHV HQ
FDV GH YLH �3) GHYLHQW DORUV 79� SRXU WDEOH GH YLH�� (Q ����� OHV WDEOHV 7' HW 79 ����� RQW UHPSODFp
OHV GHX[ WDEOHV SUpFpGHQWHV� DYHF OH PrPH SULQFLSH� j VDYRLU O·XWLOLVDWLRQ G·XQH WDEOH FRQVWUXLWH
VXU XQH SRSXODWLRQ PDVFXOLQH SRXU OHV DVVXUDQFHV HQ FDV GH GpFqV� HW XQH WDEOH FRQVWUXLWH VXU XQ
SRSXODWLRQ IpPLQLQH SRXU OHV DVVXUDQFHV HQ FDV GH YLH� '·XQ SRLQW GH YXH SUXGHQWLHO� OD WDEOH GHV
IHPPHV PRGpOLVH XQH SRSXODWLRQ D\DQW� HQ PR\HQQH� XQH PRUWDOLWp PRLQGUH� HW GRQF YLYDQW SOXV
ORQJWHPSV�

(Q ����� OHV WDEOHV 7+ HW 7) ����� RQW pWp UHWHQXHV FRPPH WDEOHV UpJOHPHQWDLUHV� DYHF WRXMRXUV
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7DEOH ��� ² ([WUDLW GHV WDEOHV 7' HW 79 ����� j JDXFKH� 7' HW 79 ����� DX FHQWUH� HW ,1(' ���������
j GURLWH�

GHV WDEOHV FRQVWUXLWHV VXU GHV SRSXODWLRQV GLIIpUHQWHV� j VDYRLU UHVSHFWLYHPHQW GHV KRPPHV HW
GHV IHPPHV� 0DLV FHWWH IRLV� OH WHUPH KRPPHV �+� HW IHPPHV �)� HVW PDLQWHQX GDQV OH QRP� FDU OD
UpJOHPHQWDWLRQ DXWRULVDLW OD SRVVLELOLWp G·XQH WDULILFDWLRQ GLIIpUHQWH SRXU OHV KRPPHV HW OHV IHPPHV�
8Q DUUrW GH OD &RXU GH -XVWLFH GH O·8QLRQ (XURSpHQQH� HQ GDWH GX �HU PDUV ����� D WRXWHIRLV UHQGX
LPSRVVLEOH XQH WDULILFDWLRQ GLIIpUHQFLpH HQ IRQFWLRQ GX JHQUH �j FRPSWHU GX �� GpFHPEUH ������
DX PRWLI TX·HOOHV FRQVWLWXHUDLHQW GHV GLVFULPLQDWLRQV� ­ WLWUH GH FRPSDUDLVRQ� OHV WDEOHV UpFHQWHV GH
O·,1(' � VRQW pJDOHPHQW PHQWLRQQpHV GDQV OD 7DEOH ���� j GURLWH�

$X�GHOj GX VH[H� WRXWHV VRUWHV GH ´YDULDEOHV GLVFULPLQDQWHVµ RQW pWp pWXGLpHV� DILQ GH FRQVWUXLUH� SDU
H[HPSOH� GHV WDEOHV GHPRUWDOLWp IRQFWLRQ GX IDLW TXH OD SHUVRQQH HVW IXPHXVH� RX SDV� FRPPH GDQV
%HQMDPLQ HW 0LFKDHOVRQ ���� �7DEOH ����� (Q HIIHW� GHSXLV +RIIPDQ ����� RX -RKQVWRQ ����� OHV
DFWXDLUHV DYDLHQW REVHUYp TXH O·H[SRVLWLRQ DX WDEDF� HW OH IDLW GH IXPHU� DYDLW XQ LPSDFW LPSRUWDQW
VXU OD VDQWp GHV DVVXUpV� &RPPH O·pFULYDLW 0LOOHU HW *HUVWHLQ ����� ´LW LV FOHDU WKDW VPRNLQJ LV DQ
LPSRUWDQW FDXVH RI PRUWDOLW\µ�

,O H[LVWH DXVVL GHV WDEOHV GH PRUWDOLWp �RX GHV FDOFXOV G·HVSpUDQFH GH YLH UpVLGXHOOH� SDU QLYHDX
G·LQGLFH GHPDVVH FRUSRUHOOH �,0&� RX %0,%RG\0DVV ,QGH[� LQWURGXLW SDU $GROSKH 4XHWHOHW DXPLOLHX
GX ;,;qPHVLqFOH�� WHOOHV TXH FDOFXOpHV SDU 6WHHQVPD HW DO� ���� DX &DQDGD� 8Q LQGLFH ´QRUPDOµ
GpVLJQH OHV SHUVRQQHV D\DQW XQ LQGLFH FRPSULV HQWUH ���� HW �� kg/m2 � OH ´VXUSRLGVµ FRUUHVSRQG
j XQ LQGLFH HQWUH �� HW �� kg/m2 � O·REpVLWp GH QLYHDX , XQ LQGLFH HQWUH �� HW �� kg/m2� HW O·REpVLWp
GH QLYHDX ,, XQ LQGLFH GpSDVVDQW �� kg/m2� /D 7DEOH ��� UHSUHQG TXHOTXHV pOpPHQWV� &HV RUGUHV GH
JUDQGHXUV VRQW FRPSDUDEOHV DYHF .� 5� )RQWDLQH HW DO����� SDUPL OHV pWXGHV SLRQQLqUHV� )LQNHOVWHLQ
HW DO� ����� RX SOXV UpFHPPHQW 6WHQKROP HW DO� ����

�� KWWSV���ZZZ�LQHG�IU�IU�WRXW�VDYRLU�SRSXODWLRQ�FKLIIUHV�IUDQFH�PRUWDOLWH�FDXVH�GHFHV�WDEOH�PRUWDOLWH�
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+RPPHV

QRQ�IXPHXU IXPHXU
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)HPPHV

QRQ�IXPHXU IXPHXU
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�� ���� ����
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7DEOH ��� ² (VSpUDQFH GH YLH UpVLGXHOOH �HQ DQQpHV�� HQ IRQFWLRQ GH O·kJH �HQWUH �� HW �� DQV� SRXU
OHV IXPHXUV HW QRQ�IXPHXUV �VRXUFH � %HQMDPLQ HW 0LFKDHOVRQ ����� SRXU GHV GRQQpHV GDWDQW GH
��������� DX[ eWDWV�8QLV��

+RPPHV

QRUPDO VXUSRLGV REqVH , REqVH ,,
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)HPPHV

QRUPDO VXUSRLGV REqVH , REqVH ,,

�� ���� ���� ���� ����

�� ���� ���� ���� ����

�� ���� ���� ���� ����

�� ���� ���� ���� ����

�� ���� ���� ���� ����

�� ���� ���� ���� ����

7DEOH ��� ² (VSpUDQFH GH YLH UpVLGXHOOH �HQ DQQpHV�� HQ IRQFWLRQ GH O·kJH �HQWUH �� HW �� DQV� HQ
IRQFWLRQ GX QLYHDX G·,0& �VRXUFH � 6WHHQVPD HW DO� ������

����� 'HV YDULDEOHV DX[ JURXSHV

/HV H[HPSOHV SUpFpGHQWV SHUPHWWHQW VXUWRXW GH YRLU TX·LO H[LVWH XQH PXOWLWXGH GH FULWqUHV TXL
SHXYHQW rWUH XWLOLVpV SRXU FUpHU GHV FODVVHV WDULIDLUHV� &RPPH GDQV OHV PRGqOHV GH UpJUHVVLRQ
VWDQGDUG� RQ VH FRQWHQWH LFL GH FKHUFKHU GHV YDULDEOHV VLJQLILFDWLYHPHQW FRUUpOpHV DYHF OD YDULDEOH
G·LQWpUrW� %DLOH\ HW 6LPRQ ���� SURSRVDLHQW DLQVL GH WHQLU FRPSWH GHV LQIRUPDWLRQV VXLYDQWHV� HQ
DVVXUDQFH DXWRPRELOH � O·XVDJH �ORLVLU � ´SOHDVXUHµ RX SURIHVVLRQQHO � ´EXVLQHVVµ�� O·kJH �PRLQV GH
�� DQV� RX SDV�� OH JHQUH� HW OH VWDWXW PDULWDO �PDULp RX QRQ�PDULp�� 3OXV SUpFLVpPHQW� FLQT FODVVHV
GH ULVTXHV VRQW FRQVLGpUpHV� DYHF GHV VXUFKDUJHV WDULIDLUHV SDU UDSSRUW j OD SUHPLqUH FODVVH �TXL
VHUW LFL GH UpIpUHQFH�

³ ´SOHDVXUH� QR PDOH RSHUDWRU XQGHU ��µ �UpIpUHQFH�
³ ´SOHDVXUH� QRQ�SULQFLSDO PDOH RSHUDWRU XQGHU ��µ� +65 �
³ ´EXVLQHVV XVHµ� +65 �
³ ´PDUULHG RZQHU RU SULQFLSDO RSHUDWRU XQGHU ��µ� +65 �
³ ´XQPDUULHG RZQHU RU SULQFLSDO RSHUDWRU XQGHU ��µ� +140 �

'DQV OHV DQQpHV ��� OHV FODVVHV WDULIDLUHV UHVVHPEODLHQW j FHOOHV TXL VHUDLHQW REWHQXHV SDU GHV
DUEUHV GH FODVVLILFDWLRQ �RX GH UpJUHVVLRQ� FRPPH FHX[ LQWURGXLWV SDU %UHLPDQ ����� 0DLV HQ
XWLOLVDQW GHV DOJRULWKPHV SOXV DYDQFpV� 'DYHQSRUW ���� QRWH TXH TXDQG XQ DFWXDLUH FUpH GHV

��



FODVVHV GH ULVTXHV HW GHV JURXSHV WDULIDLUHV� HW GDQV OD SOXSDUW GHV FDV� FHV ´JURXSHVµ QH VRQW SDV
FRQVFLHQWV G·HX[�PrPHV� LOV QH VRQW SDV UpIOpFKLV �j OD ULJXHXU� O·DFWXDLUH HVVD\HUD GH OHV GpFULUH
HQ UHJDUGDQW OHV PR\HQQHV GHV GLIIpUHQWHV YDULDEOHV�� &HV JURXSHV� RX FODVVHV GH ULVTXHV� VRQW
FRQVWUXLWV VXU OD EDVH GHV GRQQpHV GLVSRQLEOHV� HW H[LVWHQW SULQFLSDOHPHQW HQ WDQW TXH SURGXLW GH
PRGqOHV DFWXDULHOV� (W FRPPH OH VRXOLJQH *DQG\ ����� LO Q·H[LVWH SDV GH EDVHPDWpULHOOH SHUPHWWDQW
DX[PHPEUHV GX JURXSH G·LGHQWLILHU G·DXWUHV SHUVRQQHV VH WURXYDQW GDQV ´OHXU JURXSHµ� &HV JURXSHV
GH ULVTXHV� GpYHORSSpV j XQ LQVWDQW GRQQp� FUpH XQH FRQQLYHQFH SDVVDJqUH HQWUH OHV DVVXUpV� TXL
FKDQJHURQW SUREDEOHPHQW GH JURXSH HQ GpPpQDJHDQW� HQ FKDQJHDQW GH YRLWXUH� YRLUH VLPSOHPHQW
HQ YLHLOOLVVDQW�

����� &ODVVLILFDWLRQ HW SUR[\V

3RXU FRPSUHQGUH O·LPSDFW GH OD FODVVLILFDWLRQ GHV ULVTXHV VXU OHV FDOFXOV GH SULPHV SXUHV�
IRUPHOOHPHQW� OD IRUPXOH GHV SUREDELOLWpV WRWDOHV JDUDQWLH �)HOOHU ���� RX 6� 0� 5RVV ����� TXH

P(A) = =
i"I

P(A =Bi) = =
i"I

P(A∂Bi) � P(Bi),

VL (Bi) i"I HVW XQ XQ HQVHPEOH H[KDXVWLI �ILQL RX GpQRPEUDEOH� G·pYqQHPHQWV� 8QH FRQVpTXHQFH
LPPpGLDWH HVW OD IRUPXOH GHV HVSpUDQFHV WRWDOHV� SRXU XQH YDULDEOH DOpDWRLUH Y �

E(Y ) = =
i"I

E(Y ∂Bi) � P(Bi).

&HWWH IRUPXOH SHXW V·pFULUH VLPSOHPHQW GDQV OH FDV R� GHX[ HQVHPEOHV� GHX[ VRXV�JURXSHV� VRQW
FRQVLGpUpV� SDU H[HPSOH OLpV DX JHQUH GH O·LQGLYLGX�

E(Y ) = E(Y ∂IHPPH) � P(IHPPH) + E(Y ∂KRPPH) � P(KRPPH).
6L Y GpVLJQH OD GXUpH GH YLH j OD QDLVVDQFH G·XQ LQGLYLGX� OD WUDGXFWLRQ OLWWpUDOH GH O·H[SUHVVLRQ
SUpFpGHQWH HVW TXH O·HVSpUDQFH GH YLH j OD QDLVVDQFH G·XQ LQGLYLGX SULV DX KDVDUG HVW XQH PR\HQQH
SRQGpUpH GHV HVSpUDQFHV GH YLH j OD QDLVVDQFH GHV IHPPHV HW GHV KRPPHV� OHV SRQGpUDWLRQV pWDQW
OHV SURSRUWLRQV G·KRPPHV HW GH IHPPHV GDQV OD SRSXODWLRQ� (W FRPPH E(Y ) HVW XQH PR\HQQH GHV
GHX[�

PLQ{E(Y ∂IHPPH),E(Y ∂KRPPH)} & E(Y ) & PD[{E(Y ∂IHPPH),E(Y ∂KRPPH)},
GLW DXWUHPHQW� WUDLWHU OD SRSXODWLRQ FRPPH KRPRJqQH� DORUV TX·HOOH QH O·HVW SDV� UHYLHQW j
VXEYHQWLRQQHU XQ JURXSH SDU O·DXWUH� FH TXL HVW DSSHOp XQH LQpTXLWp DFWXDULHOOH �´DFWXDULDO\ XQIDLUµ�
WHOOH TXH GLVFXWp SDU /DQGHV ����� )UH]DO HW %DUU\ ���� RX +HUDV HW DO� ������ /·LQpTXLWp VHUD
G·DXWDQW SOXV JUDQGH TXH O·pFDUW HQWUH OHV GHX[ HVSpUDQFHV FRQGLWLRQQHOOHV HVW LPSRUWDQWH �RQ
SDUOHUD IRUPHOOHPHQW GH ´YDULDQFH GHV HVSpUDQFHV FRQGLWLRQQHOOHVµ� RX ´YDULDQFH LQWHU�JURXSHVµ��

/H FRQFHSW G·pTXLWp DFWXDULHOOH� WHO TX·LO DSSDUDvW FKH] %RUFK ����� RX ´DFWXDULDO IDLUQHVVµ� UHSRVH
VXU XQH FRUUHVSRQGDQFH SDUIDLWH HQWUH OD YDOHXU WRWDOH GHV SULPHV FROOHFWpHV HW OH PRQWDQW WRWDO GHV
UpFODPDWLRQV OpJLWLPHV IDLWHV SDU OHV DVVXUpV� (W FRPPH LO HVW LPSRVVLEOH SRXU O·DVVXUHXU GH VDYRLU
FH TXH VHURQW UpHOOHPHQW OHV GHPDQGHV G·LQGHPQLVDWLRQ IXWXUHV� RQ GLW TX·LO HVW DFWXDULHOOHPHQW
MXVWH GH IL[HU OH QLYHDX GHV SULPHV VXU OD EDVH GHV DQWpFpGHQWV GH GHPDQGHV G·LQGHPQLVDWLRQ
GHV SHUVRQQHV DSSDUWHQDQW j OD PrPH FODVVH GH ULVTXH �VXSSRVpH�� &·HVW VXU FHWWH EDVH TXH OD
GLVFULPLQDWLRQ HVW YXH FRPPH ´pTXLWDEOHµ HQ WHUPHV GH GLVWULEXWLRQ� $XWUHPHQW� OD UHGLVWULEXWLRQ

��



VHUDLW YXH ´LQMXVWHµ� DYHF XQH VROLGDULWp IRUFpH� GX JURXSH GH IDLEOH ULVTXH YHUV OH JURXSH j KDXW
ULVTXH� &HWWH ´pTXLWpµ D pWp PLVH j PDO GDQV OHV DQQpHV ��� TXDQG GHV DVVXUHXUV SULYpV RQW OLPLWp
O·DFFqV j O·DVVXUDQFH SRXU OHV SHUVRQQHV DWWHLQWHV GX 6,'$� RX ULVTXDQW GH OH GpYHORSSHU� FRPPH OH
UDSSHOOH 'DQLHOV ����� )HLULQJ ���� YD SOXV ORLQ GDQV OH FRQWH[WH GH O·LQIRUPDWLRQ JpQpWLTXH� ´VLQFH
WKH LQGLYLGXDO KDV QR FKRLFH LQ VHOHFWLQJ KHU JHQRW\SH RU WKH H[SUHVVLRQ RI LW� LW LV XQIDLU WR KROG KHU
DFFRXQWDEOH IRU WKH FRQVHTXHQFHV RI WKH JHQHV VKH LQKHULWV³DV LW LV XQIDLU WR KROG KHU DFFRXQWDEOH
IRU WKH FRQVHTXHQFHV RI DQ\ GLVWULEXWLRQ RI IDFWRUV WKDW DUH D UHVXOW RI D QDWXUDO ORWWHU\µ� ­ OD ILQ
GHV DQQpHV ��� %RRQHNDPS HW 'RQDOGVRQ ����� .LPEDOO ���� RX HQFRUH 0D\QDUG ����� O·LGpH
HVW TXH OD SURSRUWLRQQDOLWp HQWUH OD SULPH HW OH ULVTXH HQFRXUX JDUDQWLUDLW O·pTXLWp HQWUH DVVXUpV D
FRPPHQFp j VH WUDGXLUH j O·DLGH G·HVSpUDQFH FRQGLWLRQQHOOH �FRQGLWLRQQHOOH DX[ IDFWHXUV GH ULVTXH
UHWHQXV��

8Q SRLQW LPSRUWDQW j PHQWLRQQHU LFL HVW TX·RQ V·LQWpUHVVH j XQH IRUPH G·pTXLWp H[�DQWH� (Q HIIHW� H[�
SRVW� XQH IRLV OHV VLQLVWUHV VXUYHQXV� OD GLVWULEXWLRQ GHV SHUWHV HVW WUqV FRQFHQWUpH� XQH SURSRUWLRQ
WUqV IDLEOH GX SRUWHIHXLOOH UHSUpVHQWDQW XQH SDUW LPSRUWDQWH GHV SHUWHV� (Q DVVXUDQFH VDQWp� HQ
)UDQFH� � � GH OD SRSXODWLRQ FRQFHQWUDQW �� � GHV GpSHQVHV �&RP�5XHOOH HW 'XPHVQLO ������
(Q DVVXUDQFH GRPPDJH� PRLQV GH �� � GH OD SRSXODWLRQ HVW VLQLVWUpH FKDTXH DQQpH� DXWUHPHQW
GLW� �� � GH OD SRSXODWLRQ UHSUpVHQWH ��� � GHV GpSHQVHV� 0DLV D SULRUL� RQ QH VDLW SDV TXL VHUD
VLQLVWUp� /H EXW GH O·DFWXDLUH VHUD GH GLVWLQJXHU FHX[ TXL RQW � � GH FKDQFHV � G·rWUH VLQLVWUpV
GH FHX[ TXL RQW �� � GH FKDQFHV GH O·rWUH �HW TXL GHYUDLHQW SD\HU � IRLV SOXV TXH OHV DXWUHV�
VHORQ OH SULQFLSH G·pTXLWp DFWXDULHOOH�� )RUPHOOHPHQW� FHWWH KpWpURJpQpLWp VHUD PRGpOLVpH SDU XQ
IDFWHXU ODWHQW ⇥� 6L y GpVLJQH OD VXUYHQDQFH �RX SDV� G·XQ DFFLGHQW� y HVW YXH FRPPH OD UpDOLVDWLRQ
G·XQH YDULDEOH DOpDWRLUH Y TXL VXLW XQH ORL GH %HUQRXOOL� B(⇥)� R� ⇥ HVW XQH YDULDEOH ODWHQWH QRQ�
REVHUYDEOH �FRPPH GDQV *RXULpURX[ ����E RX *RXULpURX[ HW -DVLDN ������ 6L y GpVLJQH OH QRPEUH
G·DFFLGHQWV VXUYHQXV SHQGDQW O·DQQpH� Y VXLW XQH ORL GH 3RLVVRQ� P(⇥) �RX XQ PRGqOH ELQRPLDO�
QpJDWLYH� j LQIODWLRQ GH ]pURV� HWF� FRPPH GDQV 0� 'HQXLW HW DO� ������ 6L y GpVLJQH OH FR�W
DQQXHO� Y VXLW XQH ORL 7ZHHGLH� RX SOXV JpQpUDOHPHQW XQH ORL GLWH ´3RLVVRQ�FRPSRVpHµ� TXH O·RQ
QRWHUD L(⇥,')� R� L GpVLJQH XQH ORL GH PR\HQQH ⇥� HW R� ' HVW XQ SDUDPqWUH GH GLVSHUVLRQ� /H
EXW GH OD VHJPHQWDWLRQ HVW GH FRQVWLWXHU GHV FODVVHV (Bi) GH PDQLqUH RSWLPDOH� F·HVW�j�GLUH HQ
YHLOODQW j FH TX·XQH FODVVH QH VXEYHQWLRQQH SDV O·DXWUH� j SDUWLU GH FDUDFWpULVWLTXHV REVHUYDEOHV�
QRWpHV x = {x1, x2,⇧, xk}� &URFNHU HW 6QRZ ���� SDUOH GH ´FDWHJRUL]DWLRQ EDVHG RQ LPPXWDEOH
FKDUDFWHULVWLFVµ� 3RXU *RXULpURX[ ����D� F·HVW OD ´SDUWLWLRQ VWDWLTXHµ XWLOLVpH SRXU FRQVWLWXHU GHV
VRXV�JURXSHV GH ULVTXHV KRPRJqQHV �´LQ D JLYHQ FODVV� WKH LQGLYLGXDO ULVNV DUH LQGHSHQGHQW� ZLWK
LGHQWLFDO GLVWULEXWLRQVµ�� &·HVW FH TXH IDLW XQ DUEUH GH FODVVLILFDWLRQ RX GH UpJUHVVLRQ� OHV (Bi) pWDLHQW
OHV IHXLOOHV GH O·DUEUH� DYHF OHV QRWDWLRQV SUREDELOLVWHV SUpFpGHQWHV� 6L y GpVLJQH OD VXUYHQDQFH G·XQ
DFFLGHQW� RX OD FKDUJH DQQXHOOH �DOpDWRLUH�� O·DFWXDLUH YD FKHUFKHU j DSSURFKHU E[Y ∂X]� j SDUWLU GH
GRQQpHV G·DSSUHQWLVVDJH� 'DQV XQH DSSURFKH pFRQRPpWULTXH� VL y GpVLJQH OD VXUYHQDQFH �RX SDV�
G·XQ DFFLGHQW� HW VL x GpVLJQH O·HQVHPEOH GHV FDUDFWpULVWLTXHV REVHUYDEOHV GH O·DVVXUp� Y ∂X = x
VXLW XQH ORL GH %HUQRXOOL� B(px)� SDU H[HPSOH

px =
H[S⇥x„��

1 + H[S�x„�⌥ RX px = �(x
„
�),

SRXU XQH UpJUHVVLRQ ORJLVWLTXH RX SURELW� UHVSHFWLYHPHQW �� 6L Y GpVLJQH OH QRPEUH G·DFFLGHQWV
VXUYHQXV SHQGDQW O·DQQpH� Y ∂X = x VXLW XQH ORL GH 3RLVVRQ� P(�x)� DYHF FODVVLTXHPHQW �x =

�� 2Q XWLOLVHUD OH WHUPH SUREDELOLVWH GH ´FKDQFHVµ� PrPH VL LFL� LO V·DJLUDLW SOXW{W G·XQH PDOFKDQFH�
�� � HVW LFL OD IRQFWLRQ GH UpSDUWLWLRQ GH OD ORL QRUPDOH FHQWUpH HW UpGXLWH�N (0, 1)�

��



ex
„�� 6L Y GpVLJQH OH FR�W DQQXHO� Y ∂X = x VXLW XQH ORL 7ZHHGLH� RX SOXV JpQpUDOHPHQW XQH ORL

3RLVVRQ FRPSRVpH� L(µx,')� R� L GpVLJQH XQH ORL GH PR\HQQH µ� DYHF µx = E[Y ∂X = x] �SRXU
SOXV GH GpWDLOV� &KDUSHQWLHU HW 'HQXLW ���� HW ������

3RXU UHSUHQGUH O·DQDO\VH GH 'HQXLW HW &KDUSHQWLHU ����� VL RQ VXSSRVH OHV ULVTXHV KRPRJqQHV� OD
SULPH SXUH VHUD E[Y ]� HW RQ D OH WDEOHDX GH SDUWDJH GHV ULVTXHV VXLYDQW �

6RXVFULSWHXU $VVXUHXU

3HUWH E[Y ] Y � E[Y ]

3HUWH PR\HQQH E[Y ] �

9DULDQFH � 9DU[Y ]

­ O·DXWUH H[WUpPLWp� VL OH IDFWHXU GH ULVTXH ODWHQW ⇥ pWDLW REVHUYDEOH� OD SULPH SXUH GHPDQGpH VHUDLW
E[Y ∂⇥]� HW RQ DXUDLW OH SDUWDJH VXLYDQW �

6RXVFULSWHXU $VVXUHXU

3HUWH E[Y ∂⇥] Y � E[Y ∂⇥]

3HUWH PR\HQQH E[Y ] �

9DULDQFH 9DU[E[Y ∂⇥]] 9DU[Y � E[Y ∂⇥]]

6L O·DVVXUHXU HVW� HQ PR\HQQH� j O·pTXLOLEUH ILQDQFLHU� QRWRQV TXH 9DU[Y � E[Y ∂⇥]] SHXW V·pFULUH
E[9DU[Y ∂⇥]]� GH WHOOH VRUWH TXH

9DU[Y ] = E[9DU[Y ∂⇥]]Õ “““““““““““““““““““““““““““““““““—““““““““““““““““““““““““““““““““““œ
� DVVXUHXU

+ 9DU[E[Y ∂⇥]]Õ “““““““““““““““““““““““““““““““““—““““““““““““““““““““““““““““““““““œ
� VRXVFULSWHXU

.

(Q XWLOLVDQW ILQDOHPHQW GHV FDUDFWpULVWLTXHV REVHUYDEOHV� x = {x1, x2,⇧, xk}� RQ DXUDLW OD
GpFRPSRVLWLRQ VXLYDQWH �

6RXVFULSWHXU $VVXUHXU

3HUWH E[Y ∂X] Y � E[Y ∂X]

3HUWH PR\HQQH E[Y ] �

9DULDQFH 9DU[E[Y ∂X]] E[9DU[Y ∂X]]

$YHF Oj HQFRUH� HQ PR\HQQH� XQ pTXLOLEUH ILQDQFLHU GH O·DVVXUHXU� HW LFL

E[9DU[Y ∂X]] = E[E[9DU[Y ∂⇥]∂X]] + E[9DU[E[Y ∂⇥]∂X]]

= E[9DU[Y ∂⇥]]Õ “““““““““““““““““““““““““““““““““—““““““““““““““““““““““““““““““““““œ
WDULILFDWLRQ SDUIDLWH

+E {9DU[E[Y ∂⇥]∂X]}Õ “““““““““““““““““““““““““““““““““““““““““““““““““““““““““““— “““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ œ
PDXYDLVH FODVVLILFDWLRQ

.

&HWWH ´PDXYDLVH FODVVLILFDWLRQµ �j GURLWH� HVW DSSHOpH ´VXEVLGLHUHQGH VROLGDULWHLWµ SDU 'H 3ULO HW
'KDHQH ����� RX ´VROLGDULWp VXEVLGLDQWHµ� SDU RSSRVLWLRQ j OD ´NDQVVROLGDULWHLWµ RX ´VROLGDULWp
DOpDWRLUHµ �j JDXFKH ��� 3RXU &RUOLHU ����� OD VHJPHQWDWLRQ ´GLPLQXH OD VROLGDULWp GHV ULVTXHV
DSSDUWHQDQW j GHV VHJPHQWV GLIIpUHQWVµ� (W SRXU /|IIOHU HW DO� ����� FLWDQW XQ UDSSRUW GH 0F.LQVH\

�� &H WHUPH GH ´VROLGDULWp DOpDWRLUHµ HVW IRQGDPHQWDO� HW FRQWUDLUHPHQW j FH TX·DIILUPH =XERII ���� �´DV FHUWDLQW\
UHSODFHV XQFHUWDLQW\µ�� O·LQFHUWLWXGH QH GLVSDUDvWUD MDPDLV� HQ WRXV FDV WDQW LO V·DJLW GH SUpGLUH FH TXL SHXW VXUYHQLU SHQGDQW
XQH DQQpH j OD GDWH GH VRXVFULSWLRQ�

��



FRQVDFUp j O·DYHQLU GH O·LQGXVWULH GH O·DVVXUDQFH� PHQWLRQQDLHQW TXH OHV GRQQpHV PDVVLYHV
FRQGXLURQW LQpYLWDEOHPHQW j OD GpPXWXDOLVDWLRQ HW j XQH FRQFHQWUDWLRQ DFFUXH VXU OD SUpGLFWLRQ�
/H OLHQ DYHF OD VROLGDULWp HVW GLVFXWp GDQV *ROOLHU ���� TXL UDSSHOOH TXH ´OD VROLGDULWp� F·HVW
IRQGDPHQWDOHPHQW UpDOLVHU GHV WUDQVIHUWV DX SURILWV GH SHUVRQQHV GpIDYRULVpHV� HQ SURYHQDQFH
GH SHUVRQQHV SOXV IDYRULVpHVµ� 0DLV XQH YHUVLRQ WUqV OLPLWpH GH OD VROLGDULWp HVW SULVH HQ FRPSWH
GDQV OH FRQWH[WH GH O·DVVXUDQFH � ´OD VROLGDULWp HQ DVVXUDQFH� F·HVW GpFLGHU GH QH SDV VHJPHQWHU OH
PDUFKp GX ULVTXH FRUUHVSRQGDQW VXU XQH EDVH GHV FDUDFWpULVWLTXHV REVHUYDEOHV GHV ULVTXHV GHV
LQGLYLGXVµ� FRPPH HQ DVVXUDQFH VDQWp RX HQ DVVXUDQFH FK{PDJH� 1RWRQV TXH VL KLVWRULTXHPHQW�
OHV YDULDEOHV x pWDLHQW GLVFUpWLVpHV SRXU FRQVWUXLUH GHV ´FODVVHV WDULIDLUHVµ� LO HVW DXMRXUG·KXL
FODVVLTXH GH FRQVLGpUHU OHV YDULDEOHV FRQWLQXHV HQ WDQW TXH WHOOHV� YRLUH GH OHV WUDQVIRUPHU� WRXW
HQ FRQVHUYDQW XQH UHODWLYH UpJXODULWp� &RPPH OH QRWH %RXN ����� UDSSRUWDQW OHV SURSRV G·(PRU\
0F&OLQWRFN �PDWKpPDWLFLHQ D\DQW WUDYDLOOp HQ WDQW TX·DFWXDLUH SHQGDQW SOXV GH WUHQWH DQV� )LVNH
������ ´0F&OLQWRFN LQVLVWHG WKDW DFWXDULHV VPRRWKHG EHFDXVH VPRRWKLQJ ZDV D ´PDWKHPDWLFDO DQG
HWKLFDOµ JRRG� 0F&OLQWRFN GHIHQGHG KLV SUDFWLFHV WR +XJKHV RQ ´PRUDOµ JURXQGVµ�

(QFRUH XQH IRLV� OD GLIILFXOWp GH OD WDULILFDWLRQ HVW TXH FH IDFWHXU GH ULVTXH VRXV�MDFHQW ⇥
Q·HVW SDV REVHUYDEOH� 1H SDV OH FDSWXUHU HQJHQGUHUDLW XQH LQpTXLWp� FDU FHOD UHYLHQGUDLW j
IDLUH VXEYHQWLRQQHU LQG�PHQW OHV SHUVRQQHV OHV ´SOXV ULVTXpHVµ �VXVFHSWLEOHV GH SUpVHQWHU GHV
GHPDQGHV G·LQGHPQLVDWLRQ SOXV FR�WHXVHV� SDU OHV ´PRLQV ULVTXpHVµ� %DNHU HW 6LPRQ ����
DOODLHQW SOXV ORLQ� DIILUPDQW TXH OD UDLVRQ SRXU ODTXHOOH FHUWDLQHV SHUVRQQHV VRQW FODVVpHV FRPPH
pWDQW ´j IDLEOH ULVTXHµ HW G·DXWUHV FRPPH pWDQW ´j KDXW ULVTXHµ Q·HVW SDV SHUWLQHQWH� (Q SDUODQW
G·DXWRPDWLVHU OD UHVSRQVDELOLWp �´DXWRPDWLQJ DFFRXQWDELOLW\µ�� %DNHU HW 6LPRQ ���� DIILUPDLHQW
TX·LO pWDLW LPSRUWDQW GH UHQGUH OHV JHQV UHVSRQVDEOHV GX ULVTXH TX·LOV DSSRUWHQW j OD PXWXDOLWp�
HQ SDUWLFXOLHU OHV DVVXUpV OHV SOXV ULVTXpV� DILQ TXH OHV DVVXUpV OHV PRLQV ULVTXpV SXLVVHQW ´VH
VHQWLU PRUDOHPHQW j O·DLVHµ �´IHHO PRUDOO\ FRPIRUWDEOHµ FRPPH OH GLVDLW 6WRQH ������ /H GDQJHU
HVW TX·DLQVL� O·DOORFDWLRQ GHV FRQWULEXWLRQV GH FKDFXQ GDQV OD PXWXDOLWp VHUDLW OH UpVXOWDW G·XQ FDOFXO
DFWXDULHO ´LPSDUWLDOµ� FRPPH O·DIILUPDLW 6WRQH ����� 3RUWHU ���� GLVDLW TXH FH SURFHVVXV pWDLW
´D ZD\ RI PDNLQJ GHFLVLRQV ZLWKRXW VHHPLQJ WR GHFLGHµ� 1RXV UHYLHQGURQV VXU FH SRLQW ORUVTXH
QRXV SDUOHURQW GHV H[FOXVLRQV� HW GH O·LQWHUSUpWDELOLWp GHV PRGqOHV� /·DVVXUHXU YD DORUV XWLOLVHU GHV
´SUR[\Vµ SRXU FDSWXUHU FHWWH KpWpURJpQpLWp� FRPPH QRXV YHQRQV GH OH YRLU� 8Q ´SUR[\µ �RQ SRXUUDLW
SDUOHU GH ´YDULDEOH GH VXEVWLWXWLRQµ� HVW XQH YDULDEOH TXL Q·HVW SDV VLJQLILFDWLYH HQ VRL� PDLV TXL
UHPSODFH XQH YDULDEOH XWLOH PDLV QRQ REVHUYDEOH� RX QRQ PHVXUDEOH� VHORQ 8SWRQ HW &RRN �����

/·HVVHQWLHO GH QRWUH GLVFXVVLRQ SRUWHUD VXU OD GLVFULPLQDWLRQ WDULIDLUH� HW SOXV SUpFLVpPHQW OH WDULI
´WHFKQLTXHµ� &RPPH pYRTXp HQ LQWURGXFWLRQ� GX SRLQW GH YXH GX VRXVFULSWHXU� FH Q·HVW SDV OD
JUDQGHXU OD SOXV SHUWLQHQWH� (Q HIIHW� j OD SULPH DFWXDULHOOH �OD SULPH SXUH pYRTXpH DXSDUDYDQW�
V·DMRXWH XQH SDUWLH FRPPHUFLDOH� XQ DJHQW G·DVVXUDQFH SRXYDQW GpFLGHU G·RIIULU XQ UDEDLV j XQ
DVVXUp RX j XQ DXWUH� WHQDQW FRPSWH G·XQH DYHUVLRQ SRXU OH ULVTXH GLIIpUHQWH� RX G·XQH pODVWLFLWp
DX[ SUL[ SOXV RX PRLQV JUDQGH� 0DLV XQH TXHVWLRQ LPSRUWDQWH VRXV�MDFHQWH UHVWH ´OH VHUYLFH RIIHUW
HVW�LO OH PrPH"µ� ,QJROG HW 6RSHU ���� UHYLHQQHQW VXU O·H[HPSOH G·$PD]RQ TXL Q·RIIUH SDV OHV
PrPHV VHUYLFHV j WRXV VHV FOLHQWV� HQ SDUWLFXOLHU OHV RIIUHV GH OLYUDLVRQ OH MRXU PrPH �´VDPH�GD\�
GHOLYHU\µ�� RIIHUWHV GDQV FHUWDLQV TXDUWLHUV� FKRLVLV SDU XQ DOJRULWKPH TXL D ILQDOHPHQW UHQIRUFp OHV
SUpMXJpV UDFLDX[ �HQ QH SURSRVDQW MDPDLV GH OLYUDLVRQ OH MRXU PrPH GDQV OHV TXDUWLHUV FRPSRVpV
SULQFLSDOHPHQW GH JURXSHV PLQRULWDLUHV�� 8QH OHFWXUH QDwYH GHV SUL[ VXU $PD]RQ VHUDLW IDXVVpH
SDU FH ELDLV LPSRUWDQW GDQV OHV GRQQpHV� GRQW LO FRQYLHQW GH WHQLU FRPSWH� &RPPH OH UDSSHOOHQW
&DOGHUV HW åOLREDLWĖ ����� ´XQELDVHG FRPSXWDWLRQDO SURFHVVHV FDQ OHDG WR GLVFULPLQDWLYH GHFLVLRQ
SURFHGXUHVµ� (Q DVVXUDQFH� RQ SRXUUDLW LPDJLQHU TX·XQ JHVWLRQQDLUH GH VLQLVWUHV Q·RIIUH SDV ODPrPH
LQGHPQLWp j GHV SHUVRQQHV D\DQW GHV SURILOV GLIIpUHQWV� FHUWDLQHV SHUVRQQHV D\DQWPRLQV WHQGDQFH j

��



FRQWHVWHU TXH G·DXWUHV� 0LHX[ FRPSUHQGUH O·DUWLFXODWLRQ HQWUH OHV GLIIpUHQWV FRQFHSWV HVW LPSRUWDQW�

����� ,QWHUSUpWDELOLWp HW H[SOLFDELOLWp

8QH JUDQGH SDUWLH GX WUDYDLO GH O·DFWXDLUH HVW GH PRWLYHU� G·H[SOLTXHU� XQH FODVVLILFDWLRQ� 3DVTXDOH
����E� &DVWHOYHFFKL ���� RX .LWFKLQ ���� RQW VRXOLJQp TXH OHV DOJRULWKPHV G·DSSUHQWLVVDJH
PDFKLQH VRQW FDUDFWpULVpV SDU OHXU RSDFLWp HW OHXU ´LQFRPSUpKHQVLELOLWpµ� SDUIRLV DSSHOp SURSULpWpV
GH ´ERvWH QRLUHµ� (W LO HVW LQGLVSHQVDEOH GH OHV H[SOLTXHU� GH UDFRQWHU XQH KLVWRLUH� 3RXU 5XELQVWHLQ
����� OHV PRGqOHV VRQW GHV ´IDEOHVµ � ´LQ HFRQRPLF WKHRU\� DV LQ +DUU\ 3RWWHU� WKH (PSHURU·V 1HZ
&ORWKHV RU WKH WDOHV RI .LQJ 6RORPRQ� ZH DPXVH RXUVHOYHV LQ LPDJLQDU\ ZRUOGV� (FRQRPLF WKHRU\
VSLQV WDOHV DQG FDOOV WKHP PRGHOV� $Q HFRQRPLF PRGHO LV DOVR VRPHZKHUH EHWZHHQ IDQWDV\ DQG
UHDOLW\ (⇧) WKH ZRUG PRGHO VRXQGV PRUH VFLHQWLILF WKDQ WKH ZRUG IDEOH RU WDOH� EXW , WKLQN ZH
DUH WDONLQJ DERXW WKH VDPH WKLQJµ� 'H OD PrPH OD PDQLqUH� O·DFWXDLUH GHYUD UDFRQWHU VRQ PRGqOH�
DYDQW GH FRQYDLQFUH OD VRXVFULSWLRQ HW OHV DJHQWV G·DVVXUDQFH GH O·DGRSWHU� 0DLV FHWWH QDUUDWLRQ HVW
IRUFpPHQW LPSUpFLVH�

2Q SHXW HQWHQGUH TXH O·kJH GRLW LQWHUYHQLU GDQV OD SUpGLFWLRQ GH OD IUpTXHQFH GH VLQLVWUHV HQ
DVVXUDQFH DXWRPRELOH� HW HIIHFWLYHPHQW� FRPPH RQ OH YRLW VXU OD )LJXUH ���� OD SUpGLFWLRQ QH VHUD
SDV OD PrPH j �� DQV� �� DQV RX �� DQV� $VVH] QDWXUHOOHPHQW� RQ SHXW UHQGUH OpJLWLPH XQH VXU�
SULPH SRXU GHV MHXQHV FRQGXFWHXUV� j FDXVH G·XQH IDLEOH H[SpULHQFH GH FRQGXLWH� DVVRFLpH j GHV
UpIOH[HV QRQ�DFTXLV� 0DLV FHWWH KLVWRLUH QH QRXV GLW SDV O·RUGUH GH JUDQGHXU GH FHWWH VXUFKDUJH TXL
VHPEOHUDLW OpJLWLPH� 6L RQ YD SOXV ORLQ� OH FKRL[ GXPRGqOH HVW ORLQ G·rWUH QHXWUH VXU OD SUpGLFWLRQ � SRXU
XQ DVVXUp GH �� DQV� GHV PRGqOHV UHODWLYHPHQW VLPSOHV SURSRVHQW XQH VXUSULPH GH �� �� �� ��
��� RX ���� �SDU UDSSRUW j OD SULPHPR\HQQH VXU O·HQVHPEOH GH OD SRSXODWLRQ�� 6L OD GLVFULPLQDWLRQ
SDU O·kJH SRXUUDLW VHPEOHU DYRLU GX VHQV� j TXHO SRLQW SHXW�RQ V·DXWRULVHU LFL j GLVFULPLQHU"

)LJXUH ��� ² eYROXWLRQ GH OD IUpTXHQFH GH VLQLVWUHV HQ DVVXUDQFH DXWRPRELOH� HQ IRQFWLRQ GH O·kJH GX
FRQGXFWHXU SULQFLSDO� UHODWLYHPHQW j OD IUpTXHQFH DQQXHOOH JOREDOH� DYHF XQH UpJUHVVLRQ GH 3RLVVRQ
HQ MDXQH� XQH UpJUHVVLRQ OLVVpH HQ URXJH� XQH UpJUHVVLRQ OLVVpH DYHF XQH IHQrWUH WURS SHWLWH HQ EOHX�
HW DYHF XQ DUEUH GH UpJUHVVLRQ HQ YHUW� /HV SRLQWV VRQW OHV SUpGLFWLRQV SRXU XQ FRQGXFWHXU GH �� DQV
�VRXUFH � &KDUSHQWLHU ������

��



����� 6XSSULPHU OD GLVFULPLQDWLRQ

/LQGKROP HW DO� ���� SUpVHQWHQW XQ H[HPSOH SHUPHWWDQW GH FRPSUHQGUH OHV GLIILFXOWpV SRXU
VXSSULPHU XQH SRVVLEOH GLVFULPLQDWLRQ� 'DQV OD 7DEOH ���� RQ GLVSRVH GH GHX[ VWDWLVWLTXHV GH
VLQLVWUDOLWp EDVpHV VXU GHX[ YDULDEOHV� XQH YDULDEOH SURWpJpH �QRWpH p�� OH JHQUH� HW XQH YDULDEOH
DXWRULVpH �QRWpH x� LQGLTXDQW VL OD SHUVRQQH HVW IXPHXVH� RX SDV�

QRPEUH n IHPPHV KRPPHV WRWDO

IXPHXU 32 4 36

QRQ�IXPHXU 28 48 76

WRWDO 60 52 112

H[SRVLWLRQ e IHPPHV KRPPHV WRWDO

IXPHXU 133 24 157

QRQ�IXPHXU 131 301 432

WRWDO 264 325 589

7DEOH ��� ² 1RPEUH GH VLQLVWUHV �j JDXFKH� HW H[SRVLWLRQ �j GURLWH�� HQ IRQFWLRQ GX JHQUH �YDULDEOH
SURWpJpH p� HW GX IDLW GH IXPHU� RX SDV �x�� �VRXUFH � /LQGKROP HW DO� �����

/D IUpTXHQFH DQQXHOOH GH VLQLVWUH Y � SDU DQQpH� VH GpGXLW GHV WDEOHDX[ GH FRQWLQJHQFH GH OD 7DEOH
���� VRLW LFL

E[Y ] =
n
e =

112
589

⌅ 19.0 �,

HW VL RQ VHJPHQWH VXLYDQW OH WDEDJLVPH

E[Y ∂X = IXPHXU] =
36
157

⌅ 22.9 � HW E[Y ∂X = QRQ�IXPHXU] =
76
432

⌅ 17.6 �.

1RWRQV TXH O·RQ UHWURXYH OD IRUPXOH GHV HVSpUDQFHV WRWDOHV pYRTXpH DXSDUDYDQW�

E[Y ] = E[Y ∂X = IXPHXU] � P[X = IXPHXU] + E[Y ∂X = QRQ�IXPHXU] � P[X = QRQ�IXPHXU].

2Q OH YRLW VXU FHW H[HPSOH� OH PRGqOH WDULIDLUH EDVp VXU OH WDEDJLVPH �HW SDV OH JHQUH� Q·HVW SDV
LQGpSHQGDQW GX JHQUH SRXU DXWDQW� (Q HIIHW� VL OD SULPH HVW SURSRUWLRQQHOOH j E[Y ∂X = x]� OHV
SULPHV PR\HQQHV GHV KRPPHV HW GHV IHPPHV VRQW SURSRUWLRQQHOOHV j

~ÑÑÑÑÇÑÑÑÑÄ
IHPPHV :

133
264

� E[Y ∂X = IXPHXU] +
131
264

� E[Y ∂X = QRQ�IXPHXU] ⌅ 20.3 �

KRPPHV :
24
325

� E[Y ∂X = IXPHXU] +
301
325

� E[Y ∂X = QRQ�IXPHXU] ⌅ 18.0 �.

$XWUHPHQW GLW� OD SULPH GHV KRPPHV HVW� HQ PR\HQQH� SOXV pOHYpH TXH FHOOH GHV IHPPHV�
/LQGKROP HW DO� ���� SURSRVHQW XQH PpWKRGH UHODWLYHPHQW VLPSOH SRXU SURSRVHU XQH SULPH GLWH
´GLVFULPLQDWLRQ�IUHHµ� HQ SURSRVDQW G·XWLOLVHU

SULPH(x) = =
p

E[Y ∂X = x, P = p] � P[P = p],

VRLW LFL

~ÑÑÑÑÑÇÑÑÑÑÑÄ
SULPH�IXPHXU� =

32
133

�
264
584

+
4
24

�
325
584

⌅ 20.0 � (< E[Y ∂X = IXPHXU] ⌅ 22.9 �)

SULPH�QRQ�IXPHXU� =
28
131

�
264
584

+
48
301

�
325
584

⌅ 18.4 � (> E[Y ∂X = QRQ�IXPHXU] ⌅ 17.6 �)

��



&HWWH WHFKQLTXH HVW j UDSSURFKHU GHV QRWLRQV GH ´SDUWLDO GHSHQGHQFH SORWµ� LQWURGXLWHV SDU )ULHGPDQ
����� HW XWLOLVpHV SRXU LQWHUSUpWHU HW H[SOLTXHU GHV PRGqOHV ´ERLWH QRLUHµ� HQ DSSUHQWLVVDJH
DXWRPDWLTXH� 1RWRQV TXH GDQV FH FDV� RQ YD JOREDOHPHQW VRXV�WDULIHU

~ÑÑÑÑÑÑÑÑÑÇÑÑÑÑÑÑÑÑÑÄ

WRWDO : :
157
589

� SULPH�IXPHXU�+
432
589

� SULPH�QRQ�IXPHXU� ⌅ 18.8 � (< E[Y ] ⌅ 19.0�)

IHPPHV :
133
264

� SULPH�IXPHXU�+
131
264

� SULPH�QRQ�IXPHXU� ⌅ 19.2 �

KRPPHV :
24
325

� SULPH�IXPHXU�+
301
325

� SULPH�QRQ�IXPHXU� ⌅ 18.4 �.

&HWWH PpWKRGH VH UDSSURFKH GHV DSSURFKHV GH SURMHFWLRQ RUWKRJRQDOHV� SURSRVpHV SDU )ULVFK�
:DXJK�/RYHO �)ULVFK HW :DXJK ����� HW /RYHOO ������ TXL FRQVLVWH j UHQGUH x HW y RUWKRJRQDOHV
j p �VLPSOHPHQW HQ SUHQDQW OHV UpVLGXV GH OD UpJUHVVLRQ OLQpDLUH GH y HW x VXU p�� 1RXV GLVFXWHURQV
GDYDQWDJH OHV WHFKQLTXHV SHUPHWWDQW GH VXSSULPHU OHV GLVFULPLQDWLRQV GDQV OD VHFWLRQ ��

6L RQ PRGLILH PDLQWHQDQW FHW H[HPSOH� LPDJLRQV GHX[ VFpQDULRV �WRXW DXVVL ILFWLIV TXH OH SUpFpGDQW��
R� x VHUDLW XQH YDULDEOH VRLW GLIILFLOH j REVHUYHU� VRLW REVHUYpH SRWHQWLHOOHPHQW H[�SRVW�

³ y HVW WRXMRXUV XQ QRPEUH G·DFFLGHQWV HQ DVVXUDQFH DXWRPRELOH� PDLV DX OLHX GH x "{IXPHXU, QRQ�IXPHXU}� RQ DLW x " {FRQGXLWH GDQJHUHXVH, FRQGXLWH QRQ�GDQJHUHXVH} RX x "{QRQ UHVSHFW GX FRGH GH OD URXWH, UHVSHFW GX FRGH GH OD URXWH} �TXL VRQW QRQ�REVHUYDEOHV H[�
DQWH� ORUV GH OD VLJQDWXUH GX FRQWUDW G·DVVXUDQFH� PDLV TXL SRXUUDLHQW O·rWUH DSUqV� VXU OD EDVH
GH ERvWLHUV FRQQHFWpV�� 1H VHUDLW�LO SDV SHUWLQHQW GH GHPDQGHU GHV SULPHV GLIIpUHQWHV VXU OD
EDVH GX JHQUH FDU FHWWH YDULDEOH HVW XQ SUR[\ G·XQH YDULDEOH WDULIDLUH SHUWLQHQWH"

³ y HVW LFL XQ QRPEUH GH MRXUV G·KRVSLWDOLVDWLRQ� HW OD YDULDEOH x SUHQG VHV YDOHXUV GDQV{SUpGLVSRVLWLRQ j FHUWDLQHV PDODGLHV, QRQ�SUpGLVSRVLWLRQ} �TXL SRXUUDLHQW rWUH REVHUYpHV VXU
OD EDVH GH VpTXHQoDJH JpQRPLTXH� RX G·DQWpFpGHQWV PpGLFDX[�� 6HUDLW�FH �PRUDOHPHQW�
DFFHSWDEOH G·XWLOLVHU OH JHQUH GH OD SHUVRQQH SRXU SURSRVHU GHV WDULIV GLIIpUHQWV VXU OD EDVH
G·XQ ULVTXH VRXV�MDFHQW TXL VHUDLW IRQGDPHQWDOHPHQW GLIIpUHQW"

&·HVW DXWRXU GH FHV LQWHUURJDWLRQV TXH QRXV DOORQV UHYHQLU LFL� PDLV DYDQW� LO HVW SUREDEOHPHQW
LPSRUWDQW GH GpILQLU FHUWDLQHV QRWLRQV TXL VHURQW GLVFXWpHV SDU OD VXLWH�

��� 'RQQpHV� 0RGqOHV� ELDLV� GLVFULPLQDWLRQ HW pTXLWp

����� 'RQQpHV� GRQQpHV SHUVRQQHOOHV HW GRQQpHV VHQVLEOHV

&RPPH OH GLVDLW 'HEHW ����� ´SRXU OXWWHU FRQWUH OHV GLVFULPLQDWLRQV� HQFRUH IDXW�LO SRXYRLU OHV
LGHQWLILHU � SRXU OHV LGHQWLILHU� LO SDUDvW QDWXUHO GH SURFpGHU j O·REVHUYDWLRQ VWDWLVWLTXH GHV GLIIpUHQFHV�
GH OD GLYHUVLWpµ� $XVVL� LO YD IDOORLU FROOHFWHU GHV GRQQpHV �RX GDWD HQ DQJODLV� GX ODWLQ GDWXP ���� (W
ERQ QRPEUH G·LQIRUPDWLRQV FROOHFWpHV VRQW SDUIRLV MXJpHV ´VHQVLEOHVµ� RX ´SURWpJpHVµ�

8QH GRQQpH j FDUDFWqUH SHUVRQQHO� RX ´GRQQpH SHUVRQQHOOHµ� FRUUHVSRQG HQ GURLW IUDQoDLV j WRXWH
LQIRUPDWLRQ UHODWLYH j XQH SHUVRQQH �� SK\VLTXH LGHQWLILpH RX TXL SHXW rWUH LGHQWLILpH� GLUHFWHPHQW
RX LQGLUHFWHPHQW� /D GpILQLWLRQ G·XQH GRQQpH SHUVRQQHOOH HVW SUpFLVpH j O·DUWLFOH � GX 5*3'
�5qJOHPHQW JpQpUDO VXU OD SURWHFWLRQ GHV GRQQpHV�� &HV LQIRUPDWLRQV SHXYHQW rWUH XQ LGHQWLILDQW
�XQ QRP� XQ QXPpUR G·LGHQWLILFDWLRQ� GHV GRQQpHV GH ORFDOLVDWLRQ� SDU H[HPSOH� RX DORUV XQ

��� 8Q WUDLWp GH JpRPpWULH SODQH G·(XFOLGH V·LQWLWXOH įİįȠȝȑȞĮ� ´GRQQpHVµ�
��� (OOHV FRQFHUQHQW OHV SHUVRQQHV SK\VLTXHV HW YLYDQWHV�

��



RX GHV pOpPHQWV VSpFLILTXHV SURSUHV j O·LGHQWLWp SK\VLTXH� SK\VLRORJLTXH� JpQpWLTXH� SV\FKLTXH�
pFRQRPLTXH� FXOWXUHOOH RX VRFLDOH GH OD SHUVRQQH� 3DUPL OD OLVWH �QRQ H[KDXVWLYH� GRQQpH SDU OD
&1,/� LO SHXW \ DYRLU OH QRP� SUpQRP� QXPpUR GH WpOpSKRQH� SODTXH G·LPPDWULFXODWLRQ� QXPpUR GH
VpFXULWp VRFLDOH� DGUHVVH SRVWDOH� PDLO� XQ HQUHJLVWUHPHQW YRFDO� XQH SKRWRJUDSKLH� HWF�

/HV GRQQpHV VHQVLEOHV UHJURXSHQW OHV FUR\DQFHV UHOLJLHXVHV� O·RULHQWDWLRQ VH[XHOOH� O·HQJDJHPHQW
V\QGLFDO� O·DSSDUWHQDQFH HWKQLTXH� OD VLWXDWLRQ PpGLFDOH� OHV FRQGDPQDWLRQV HW LQIUDFWLRQV SpQDOHV�
OHV GRQQpHV ELRPpWULTXHV� OHV LQIRUPDWLRQV JpQpWLTXHV RX HQFRUH OHV DFWLYLWpV VH[XHOOHV� 6HORQ OH
5*3'� HQ ����� ´OH WUDLWHPHQW GHV GRQQpHV j FDUDFWqUH SHUVRQQHO TXL UpYqOH O·RULJLQH UDFLDOH RX
HWKQLTXH� OHV RSLQLRQV SROLWLTXHV� OHV FRQYLFWLRQV UHOLJLHXVHV RX SKLORVRSKLTXHV RX O·DSSDUWHQDQFH
V\QGLFDOH� DLQVL TXH OH WUDLWHPHQW GHV GRQQpHV JpQpWLTXHV� GHV GRQQpHV ELRPpWULTXHV DX[ ILQV
G·LGHQWLILHU XQH SHUVRQQH SK\VLTXH GH PDQLqUH XQLTXH� GHV GRQQpHV FRQFHUQDQW OD VDQWp RX
GHV GRQQpHV FRQFHUQDQW OD YLH VH[XHOOH RX O·RULHQWDWLRQ VH[XHOOH G·XQH SHUVRQQH SK\VLTXH VRQW
LQWHUGLWVµ� &HV LQIRUPDWLRQV VHURQW FRQVLGpUpHV FRPPH ´VHQVLEOHVµ� (Q (XURSH� OD ´&RQYHQWLRQ ���µ
�RX FRQYHQWLRQ SRXU OD SURWHFWLRQ GHV SHUVRQQHV j O·pJDUG GX WUDLWHPHQW DXWRPDWLVp GHV GRQQpHV j
FDUDFWqUH SHUVRQQHO� GH ���� SUpFLVH GDYDQWDJH OHV FRQWRXUV� 1RXV UHYLHQGURQV VXU OHV YDULDEOHV
VHQVLEOHV� GDQV OH FRQWH[WH GH O·DVVXUDQFH GDQV OH &KDSLWUH ��

8QH DXWUH SUpFDXWLRQ TX·LO FRQYLHQW G·DYRLU HQ WrWH HVW OLpH j OD GLVWLQFWLRQ HQWUH FH ´TXL UpYqOHµ RX
´TXL HVW VXVFHSWLEOH GH UpYpOHUµ� FRPPH OH GLW 'HEHW ����� &HUWDLQHV LQIRUPDWLRQV VRQW GpFODUpHV
SDU OHV SHUVRQQHV� HW G·DXWUHV VRQW GHV GRQQpHV LQIpUpHV� 3DU H[HPSOH LO VHUDLW SRVVLEOH GH
GHPDQGHU OH ´VH[H j OD QDLVVDQFHµ� PDLV GDQV FHUWDLQV FDV� XQH YDULDEOH HVW FRQVWUXLWH j SDUWLU G·XQH
TXHVWLRQ VXU OH WLWUHV GH FLYLOLWp �R� ´PDGDPHµ RX ´PRQVLHXUµ VRQW SURSRVpV�� 0DLV LO SHXW V·DJLU
GH PRGqOHV SOXV FRPSOH[HV� SRXU LQIpUHU XQH LQIRUPDWLRQ� 2Q SHXW LPDJLQHU TXH ´rWUH HQFHLQWHµ
SXLVVH rWUH XQH LQIRUPDWLRQ VHQVLEOH GDQV GH QRPEUHXVHV VLWXDWLRQV� &HWWH LQIRUPDWLRQ H[LVWH GDQV
FHUWDLQHV EDVHV GH GRQQpHV G·RUJDQLVPHV GH VDQWp �RX GH UHPERXUVHPHQWV GH VRLQV�� 0DLV FRPPH
O·DYDLW PRQWUp 'XKLJJ ���� �GDQV ´KRZ FRPSDQLHV OHDUQ \RXU VHFUHWV µ�� LO H[LVWH GHV RUJDQLVPHV
TXL WHQWHQW G·LQIpUHU FHWWH LQIRUPDWLRQ� j SDUWLU G·DFKDWV� &·HVW OD IDPHXVH KLVWRLUH GH FHW KRPPH�
GDQV OHV HQYLURQV GH 0LQQHDSROLV� TXL DYDLW pWp VXUSULV TXH GHV ERQV GH UpGXFWLRQV SRXU GLYHUV
SURGXLWV GHVWLQpV DX[ MHXQHV PDPDQV VRLHQW DGUHVVpV j VD ILOOH� 'DQV FHWWH KLVWRLUH� O·LQIpUHQFH SDU
OH PRGqOH DYDLW pWp FRUUHFWH� 5pFHPPHQW� /RYHMR\ ���� UDSSHOOH TX·HQ MXLQ ����� /LQNHG,Q DYDLW
HX XQH EUqFKH PDVVLYH �H[SRVDQW OHV GRQQpHV GH ��� PLOOLRQV G·XWLOLVDWHXUV�� DYHF XQH EDVH GH
GRQQpHV G·HQUHJLVWUHPHQWV FRPSUHQDQW GHV QXPpURV GH WpOpSKRQH� GHV DGUHVVHV SK\VLTXHV� GHV
GRQQpHV GH JpRORFDOLVDWLRQ HW��� GHV VDODLUHV LQGXLWV �´LQIHUUHG VDODULHVµ�� /HV GRQQpHV WpOpPDWLTXHV
SHUPHWWHQW G·LQIpUHU EHDXFRXS G·LQIRUPDWLRQ� DYHF WRXWHIRLV XQH LQFHUWLWXGH SOXV RX PRLQV JUDQGH�
&RPPH O·pYRTXDLW &��6� %LJRW HW &KDUSHQWLHU ����� HQ REVHUYDQW TX·XQH SHUVRQQH VWDWLRQQH SUHVTXH
WRXV OHV YHQGUHGLV PDWLQV j SUR[LPLWp G·XQH PRVTXpH� RQ SRXUUDLW DIILUPHU TX·LO \ D GH JUDQGHV
FKDQFHV TX·HOOH VRLW PXVXOPDQH �VXU OD EDVH G·HQTXrWHV VXU OHV SUDWLTXHV GHV PXVXOPDQV�� 0DLV LO
HVW SRVVLEOH TXH FHWWH LQIpUHQFH VRLW FRPSOqWHPHQW IDXVVH� HW TXH FHWWH SHUVRQQH YD� HQ UpDOLWp DX
FOXE GH J\P� HQ IDFH GH OD PRVTXpH� HW HQ SOXV� HOOH \ HVW DVVLGXH�

/D PRGH GX ELJ GDWD� GHV GRQQpHV PDVVLYHV� D pWp O·RFFDVLRQ G·pYRTXHU OHXU YROXPH LPSRUWDQW�
OHXU YDOHXU� PDLV DXVVL OHXU YDULpWp �HW WRXWHV VRUWHV GH PRWV FRPPHQoDQW SDU OD OHWWUH ¶Y·�� 6L
SRXU OHV DFWXDLUHV� OHV GRQQpHV RQW VRXYHQW pWp GHV GRQQpHV WDEXODLUHV� GHV PDWULFHV GH FKLIIUHV�
GHSXLV TXHOTXHV DQQpHV� OD YDULpWp GHV IRUPHV GHV GRQQpHV V·HVW LPSRVpH� 2Q YD UHWURXYHU
QDWXUHOOHPHQW GX WH[WH� j FRPPHQFHU SDU XQ QRP� XQ SUpQRP� XQH DGUHVVH �TXL SRXUUD rWUH
FRQYHUWLH HQ FRRUGRQQpHV VSDWLDOHV�� GHV QRPV GH PpGLFDPHQWV� GHV FRQYHUVDWLRQV WpOpSKRQLTXHV
DYHF XQ VRXVFULSWHXU RX XQH JHVWLRQQDLUH GH VLQLVWUHV� RX SRXU GHV HQWUHSULVHV� GHV FRQWUDWV GRQW

��



OHV FODXVHV RQW pWp QXPpULVpHV� HWF� 2Q SHXW DYRLU GHV LPDJHV� FRPPH XQH SKRWR GH O·DXWRPRELOH
DSUqV XQ DFFURFKDJH RX G·XQ WRLW GH PDLVRQ DSUqV XQ LQFHQGLH� GHV LPDJHV PpGLFDOHV �UD\RQV ;� GH
O·LPDJHULH SDU UpVRQDQFHPDJQpWLTXH�� XQH LPDJH VDWHOOLWH G·XQ FKDPS SRXU XQ FRQWUDW G·DVVXUDQFH
UpFROWH� RX G·XQ YLOODJH VXLWH j XQH LQRQGDWLRQ� HWF� 2Q YD ILQDOHPHQW DYRLU DXVVL GHV LQIRUPDWLRQV
DVVRFLpHV j GHV REMHWV FRQQHFWpV� GHV GRQQpHV REWHQXHV j O·DLGH GH ERvWLHUV HPEDUTXpV GDQV
XQH IORWWH DXWRPRELOH� XQ GpWHFWHXU GH IXLWH G·HDX RX GHV DSSDUHLOV GHVWLQpV j OD VXUYHLOODQFH
HW DX FRQWU{OH GHV FKHPLQpHV� 0DLV ELHQ VRXYHQW� GHV VFRUHV� RX GHV UpVXPpV VWDWLVWLTXHV� VRQW
FRQVWLWXpV� j SDUWLU GH FHV GRQQpHV EUXWHV �DX[TXHOOHV O·DVVXUHXU Q·D SDV VRXYHQW DFFqV�� dD VHUD OH
QRPEUH GH NLORPqWUHV SDUFRXUXV XQH VHPDLQH GRQQpH SDU XQ VRXVFULSWHXU G·XQ FRQWUDW G·DVVXUDQFH
DXWRPRELOH� RX XQ VFRUH G·DFFpOpUDWLRQ� 2Q OH YHUUD� ELHQ VRXYHQW� FHV GRQQpHV ELHQ SOXV ULFKHV
TXH OHV YDULDEOHV WDEXODLUHV DYHF GHV FKDPSV SUpGpILQLV �FHUWHV� DYHF SDUIRLV GHV GLIILFXOWpV GH
GpILQLWLRQ� FRPPH O·H[SOLTXDLW 'HVURVLqUHV ����� SHXYHQW DSSRUWHU GHV LQIRUPDWLRQV VHQVLEOHV TXL
SRXUUDLHQW rWUH H[SORLWpHV SDU XQ DOJRULWKPH ´ERLWH QRLUHµ� SRVVLEOHPHQW j O·LQVX GH O·DFWXDLUH�

����� 0RGqOH SUpGLFWLI� DOJRULWKPHV HW ´LQWHOOLJHQFH DUWLILFLHOOHµ

3RXU (NHODQG ����� OD PRGpOLVDWLRQ� F·HVW ´OD FRQVWUXFWLRQ �LQWHOOHFWXHOOH� G·XQ PRGqOH PDWKpPD�
WLTXH F·HVW�j�GLUH G·XQ UpVHDX G·pTXDWLRQV FHQVp GpFULUH OD UpDOLWpµ� (W ELHQ VRXYHQW� XQPRGqOH F·HVW
DXVVL �VXUWRXW� XQH VLPSOLILFDWLRQ GH FHWWH UpDOLWp� 8Q PRGqOH WURS FRPSOH[H Q·HVW SDV XQ ERQ PR�
GqOH� &·HVW O·LGpH GH VXU�DSSUHQWLVVDJH �RX ´RYHUILWµ� TXH O·RQ UHWURXYH HQ VWDWLVWLTXH� RX OH FRQFHSW
GH SDUFLPRQLH� SDUIRLV DSSHOp ´UDVRLU G·2NKDPµ �FRPPH VXU OD )LJXUH ���� FODVVLTXH HQ pFRQRPp�
WULH ��� &RPPH O·DYDLW GLW 0LODQNRYLý ����� ´SRXU SRXYRLU WUDGXLUH HQ ODQJDJH PDWKpPDWLTXH OHV
SKpQRPqQHV GH OD QDWXUH� LO HVW WRXMRXUV QpFHVVDLUH G·DGPHWWUH GHV VLPSOLILFDWLRQV HW GH VLPSOLILHU
FHUWDLQHV LQIOXHQFHV HW LUUpJXODULWpVµ� /H PRGqOH HVW XQH VLPSOLILFDWLRQ GXPRQGH� RX� FRPPH O·DYDLW
GLW .RU]\EVNL ���� GDQV XQ FRQWH[WH GH JpRJUDSKLH� ´D PDS LV QRW WKH WHUULWRU\ LW UHSUHVHQWV� EXW� LI
FRUUHFW� LW KDV D VLPLODU VWUXFWXUH WR WKH WHUULWRU\� ZKLFK DFFRXQWV IRU LWV XVHIXOQHVVµ� /D FDUWH Q·HVW
SDV OH WHUULWRLUH � OD FDUWH FRUUHVSRQG j OD UHSUpVHQWDWLRQ TXH O·RQ VH IDLW GX PRQGH� DORUV OH WHUUL�
WRLUH HVW OH PRQGH WHO TX·LO HVW UpHOOHPHQW� 2Q SHQVHUD QDWXUHOOHPHQW j %RUJHV ���� �RX OH SDVWLFKH
G·8PEHUWR (FFR GH O·LPSRVVLELOLWp GH FRQVWUXLUH OD FDUWH ��� GH O·(PSLUH� GDQV (FR ������ ´(Q DTXHO
,PSHULR� HO $UWH GH OD &DUWRJUDItD ORJUy WDO 3HUIHFFLyQ TXH HO PDSD GH XQD VROD 3URYLQFLD RFXSDED
WRGD XQD &LXGDG� \ HO PDSD GHO ,PSHULR� WRGD XQD 3URYLQFLD� &RQ HO WLHPSR� HVWRV 0DSDV 'HVPHVX�
UDGRV QR VDWLVILFLHURQ \ ORV &ROHJLRV GH &DUWyJUDIRV OHYDQWDURQ XQ 0DSD GHO ,PSHULR� TXH WHQtD HO
WDPDxR GHO ,PSHULR \ FRLQFLGtD SXQWXDOPHQWH FRQ pO�µ�

­ OD QRWLRQ GH PRGqOH VH VXEVWLWXHUD GH SOXV HQ SOXV OH WHUPH G·DOJRULWKPH� YRLUH G·LQWHOOLJHQFH
DUWLILFLHOOH� RX ,$ �HQ SDUWLFXOLHU GDQV OD SUHVVH� )UDQFH ,QIR ���� RX /H 0RQGH ����D�� 3RXU =DIDU
HW DO� ����� SDU ´DOJRULWKPHµ� LO FRQYLHQW G·HQWHQGUH GHV PRGqOHV SUpGLFWLIV �UqJOHV GH GpFLVLRQ�
FDOLEUpV j SDUWLU GH GRQQpHV KLVWRULTXHV JUkFH j O·H[SORUDWLRQ GH GRQQpHV� 3RXU FRPSUHQGUH OD
GLIIpUHQFH� &DUGRQ ���� GRQQH XQ H[HPSOH SRXU H[SOLTXHU FH TX·HVW O·DSSUHQWLVVDJH PDFKLQH� ,O
HVW DVVH] VLPSOH G·pFULUH XQ SURJUDPPH TXL FRQYHUWLW XQH WHPSpUDWXUH HQ GHJUpV &HOVLXV HQ XQH
WHPSpUDWXUH GRQQpH HQ GHJUpV )DKUHQKHLW� 3RXU FHOD� LO H[LVWH XQH UqJOH VLPSOH � VRXVWUDLUH �� GH
OD WHPSpUDWXUH HQ &HOFLXV HW PXOWLSOLHU OH UpVXOWDW SDU ��� �RX GLYLVHU SDU ����� 8QH DSSURFKH HQ
DSSUHQWLVVDJH PDFKLQH �RX HQ LQWHOOLJHQFH DUWLILFLHOOH� SURSRVH XQH VROXWLRQ WRXWH GLIIpUHQWH � DX
OLHX GH FRGHU OD UqJOH GDQV OD PDFKLQH �FH TXH OHV LQIRUPDWLFLHQV SRXUUDLHQW DSSHOHU ´*RRG 2OG
)DVKLRQHG $UWLILFLDO ,QWHOOLJHQFHµ� FRPPH +DXJHODQG ������ RQ OXL GRQQH VHXOHPHQW GHV H[HPSOHV
GH FRUUHVSRQGDQFHV HQWUH GHV WHPSpUDWXUHV HQ GHJUpV &HOVLXV HW HQ GHJUpV )DKUHQKHLW� 2Q HQWUH

��� SOXUDOLWDV QRQ HVW SRQHQGD VLQH QHFHVVLWDWH �*XLOODXPH G·2FNKDP� ;,9H VLqFOH�� GLVFXWp SDU %HUD ����

��



OHV GRQQpHV GDQV XQH EDVH G·DSSUHQWLVVDJH� HW O·DOJRULWKPH YD DSSUHQGUH ´OXL�PrPHµ XQH UqJOH GH
FRQYHUVLRQ� HQ FKHUFKDQW� SDUPL XQ H[HPSOH GH IRQFWLRQV FDQGLGDWHV OD SOXV SURFKH GHV GRQQpHV�
2Q SHXW DORUV WRPEHU VXU XQ H[HPSOH FRPPH VXU OD )LJXUH ����

)LJXUH ��� ² 8Q PRGqOH VLPSOH �OLQpDLUH�� XQ PRGqOH FRQVWDQW SDU PRUFHDX� RX XQ PRGqOH FRPSOH[H
�QRQ�OLQpDLUH PDLV FRQWLQX�� j SDUWLU G·XQH GL]DLQH G·REVHUYDWLRQV (xi, yi) R� x HVW XQH WHPSpUDWXUH HQ
GHJUpV )DKUHQKHLW HW y OD WHPSpUDWXUH HQ GHJUpV &HOVLXV� DX PrPH HQGURLW�

1RWRQV TXH OD ´FRPSOH[LWpµ GH FHUWDLQV DOJRULWKPHV� RX OHXU ´RSDFLWpµ �TXL GRQQHUD OD TXDOLILFDWLRQ
GH ´ERvWH QRLUHµ�� Q·D SDV j YRLU DYHF O·DOJRULWKPH G·RSWLPLVDWLRQ XWLOLVp �HQ DSSUHQWLVVDJH SURIRQG� OD
UpWURSURJDWLRQ Q·HVW MDPDLV TX·XQ PpFDQLVPH LWpUDWLI SHUPHWWDQW G·RSWLPLVHU XQ REMHFWLI FODLUHPHQW
GpFULW�� &·HVW VXUWRXW TXH OH PRGqOH REWHQX SHXW VHPEOHU FRPSOH[H� LPSpQpWUDEOH� SRXU WHQLU
FRPSWH GH SRVVLEOHV LQWHUDFWLRQV HQWUH OHV YDULDEOHV SUpGLFWLYHV SDU H[HPSOH� 3RXU rWUH FRPSOHW�
RQ GHYUD WRXWHIRLV GLVWLQJXHU OHV DOJRULWKPHV VXSHUYLVpV FODVVLTXHV G·DSSUHQWLVVDJH PDFKLQH HW OHV
WHFKQLTXHV G·DSSUHQWLVVDJH SDU UHQIRUFHPHQW� &H GHUQLHU FDV GpFULW OHV PpWKRGHV G·DSSUHQWLVVDJH
VpTXHQWLHO� R� O·DOJRULWKPH DSSUHQG HQ H[SpULPHQWDQW� FRPPH OH GpFULYHQW e� &KDUSHQWLHU HW
5HPOLQJHU ����� 2Q UHWURXYHUD FHV DOJRULWKPHV HQ FRQGXLWH DXWRPDWLTXH SDU H[HPSOH� RX VL RQ
VRXKDLWDLW PRGpOLVHU SURSUHPHQW OHV OLHQV HQWUH OHV GRQQpHV� OH PRGqOH FRQVWUXLW� OHV QRXYHOOHV
GRQQpHV FRQQHFWpHV� OD PLVH j MRXU GX PRGqOH� HWF� 0DLV QRXV Q·LQVLVWHURQW SDV GDYDQWDJH LFL VXU
FHWWH FODVVH GH PRGqOHV�

6L QRXV DOORQV VXUWRXW SDUOHU LFL GH PRGqOHV GH WDULILFDWLRQ HQ DVVXUDQFH� F·HVW�j�GLUH GH PRGqOH
VXSHUYLVpV R� OD YDULDEOH G·LQWpUrW y VHUD OD VXUYHQDQFH G·XQ VLQLVWUH GDQV O·DQQpH j YHQLU� OH QRPEUH
GH VLQLVWUHV� RX OD FKDUJH WRWDOH� LO FRQYLHQW GH JDUGHU HQ PpPRLUH TXH OHV GRQQpHV HQ HQWUpHV
�x " X � SHXYHQW HOOHV�PrPHV rWUH OHV SUpGLFWLRQV G·XQ PRGqOH� 3DU H[HPSOH x1 SRXUUDLW GpVLJQHU
XQ VFRUH G·DFFpOpUDWLRQ REVHUYp O·DQQpH SUpFpGHQWH �FDOFXOp SDU XQ SUHVWDWDLUH H[WHUQH TXL D HX
DFFqV DX[ GRQQpHV WpOpPDWLTXHV EUXWHV�� x2 SRXUUDLW rWUH OD GLVWDQFH j OD FDVHUQH GH SRPSLHUV OD
SOXV SURFKH �H[WUDSROpH j SDUWLU GH ORJLFLHO GH FDOFXOV GH GLVWDQFH j SDUWLU G·XQH DGUHVVH��x3 SRXUUDLW
rWUH XQH SUpGLFWLRQ GX QRPEUH GH NLORPqWUHV SDUFRXUXV� HWF� (W GDQV OD EDVH G·DSSUHQWLVVDJH� OHV
´REVHUYDWLRQV SDVVpHVµ yi SRXUUDLHQW DXVVL rWUH GHV SUpYLVLRQV� VXUWRXW VL RQ VRXKDLWH JDUGHU GHV
VLQLVWUHV UpFHQWV� HQFRUH RXYHUWV� PDLV GRQW OD JHVWLRQQDLUH GH VLQLVWUHV SHXW GRQQHU XQH HVWLPDWLRQ�
VXU OD EDVH G·H[SHUWV KXPDLQV� PDLV DXVVL G·DOJRULWKPHV ´ERLWHV QRLUHVµ� 2Q SHXW SHQVHU j FHV
DSSOLFDWLRQV TXL GRQQHQW O·HVWLPDWLRQ GX FR�W G·XQ VLQLVWUH PDWpULHO DXWRPRELOH VXU OD EDVH GH SKRWR

��



y

x1

x2

x3

x4

PRGHO

�1

�2

�3

�4 x„�

g�1

y

x1

x2

x3

x4

PRGHO

)LJXUH ��� ² 0RGqOH OLQpDLUH JpQpUDOLVp �DX JDXFKH� HW UpVHDX GH QHXURQHV �j GURLWH�� SDUWDQW
GH PrPHV YDULDEOHV SUpGLFWLYHV x = (x1,⇧, xk) HW DYHF OD PrPH YDULDEOH FLEOH y� /D FRXFKH
LQWHUPpGLDLUH �GHV UpVHDX[ GH QHXURQHV� SHXW rWUH YXH FRPPH OD FRQVWLWXWLRQ GH PLFUR�PRGqOHV TXL
VRQW HQVXLWH DJUpJpV�

GX YpKLFXOH HQYR\pH SDU O·DVVXUp� RX O·XWLOLVDWLRQ GH EDUqPHV G·LQGHPQLVDWLRQ SRXU GHV VLQLVWUHV
QRQ HQFRUH FO{WXUpV� (Q IDLW� VL RQ FRPSDUH XQ PRGqOH OLQpDLUH JpQpUDOLVp �ODUJHPHQW XWLOLVp SDU OHV
DFWXDLUHV� HW XQ UpVHDX GH QHXURQHV SOXV RXPRLQV SURIRQG� RQ SHXW YRLU OHV QHXURQHV LQWHUPpGLDLUHV
FRPPH OHV VRUWLHV GH SUpFpGHQWV PRGqOHV �PDLV QRQ�H[SOLFLWHPHQW GpILQLV FRPPH WHOOHV�� FRPPH
VXU OD )LJXUH ���� SXLVTXH

mJOP(x) = g
�1
(x

„
�) HWmQQHW(x) =

3

=
j=1

!j hj(x
„
�j).

����� %LDLV G·HVWLPDWHXU� GH PRGqOH HW GH GRQQpHV

3RXU XQ VWDWLVWLFLHQ OH WHUPH GH ELDLV D XQ VHQV ELHQ SUpFLV� HW FRUUHVSRQG j XQH SURSULpWp
PDWKpPDWLTXH HW WKpRULTXH G·XQ HVWLPDWHXU� 3RXUWDQW� GDQV OD OLWWpUDWXUH VFLHQWLILTXH� OH WHUPH GH
ELDLV �RX ´ELDVµ HQ DQJODLV� SHXW rWUH XWLOLVp GDQV XQ DXWUH VHQV� 3XKO HW %URZQHOO ����� SDUODQW
G·REpVLWp� GH GLVFULPLQDWLRQ HW GH ELDLV� pFULYHQW ´HPSOR\PHQW ELDV ZDV PXFK JUHDWHU IRU REHVH
FDQGLGDWHV WKDQ IRU DYHUDJH�ZHLJKW DSSOLFDQWV � WKH ELDV ZDV PRUH DSSDUHQW IRU ZRPHQ WKDQ IRU
PHQµ� 2·1HLO ����� (XEDQNV ����� +DQG ���� XWLOLVHQW DXVVL DERQGDPPHQW OH WHUPH� VDQV SRXU
DXWDQW OH GpILQLU FODLUHPHQW� /·DGMHFWLI ´ELDLVpµ VH WURXYH DVVRFLp j XQPRGqOH RX XQH GpFLVLRQ� &DVWUR
���� SDUOH DLQVL GH ´PDFKLQH ELDVµ�

/H VHQV UHWHQX LFL VHUD HQ OLHQ DYHF OD QRWLRQ G·pFKDQWLOORQ ELDLVp �RX ´VDPSOH ELDVµ�� GpVLJQDQW
OH FDV R� O·HQVHPEOH G·LQGLYLGXV pFKDQWLOORQQp GDQV XQH SRSXODWLRQ� FHQVp OD UHSUpVHQWHU� Q·D SDV
pWp VpOHFWLRQQp FRUUHFWHPHQW� 2Q SDUOH DORUV GH ELDLV FDU OHV LQGLFDWHXUV PHVXUpV VXU O·pFKDQWLOORQ
QH FRUUHVSRQGHQW SDV j FHX[ GH O·HQVHPEOH GH OD SRSXODWLRQ� $XWUHPHQW GLW� O·pFKDQWLOORQ D pWp
VpOHFWLRQQp LFL GH IDoRQ ELDLVpH� 8Q H[HPSOH FODVVLTXH HVW OH VRQGDJH GX /LWHUDU\ 'LJHVW HQ �����
HQ YXH GH SUpGLUH OH YDLQTXHXU GH O·pOHFWLRQ SUpVLGHQWLHOOH DX[ eWDWV�8QLV �RSSRVDQW DORUV )UDQNOLQ
'HODQR 5RRVHYHOW j $OI /DQGRQ�� &RPPH OH VRXOLJQHQW &XGGHEDFN HW DO� ����� VL GHV JURXSHV HQWLHUV
GH OD SRSXODWLRQ VRQW H[FOXV G·XQ pFKDQWLOORQ� DXFXQ DMXVWHPHQW VWDWLVWLTXH QH SHXW SURGXLUH GHV

��



HVWLPDWLRQV TXL VRLHQW UHSUpVHQWDWLYHV GH O·HQVHPEOH GH OD SRSXODWLRQ� 0DLV VL FHUWDLQV JURXSHV VRQW
VHXOHPHQW VRXV�UHSUpVHQWpV� HW TXH OH GHJUp GH VRXV�UHSUpVHQWDWLRQ SHXW rWUH TXDQWLILp� DORUV OHV
SRLGV GH O·pFKDQWLOORQ SHXYHQW FRUULJHU OH ELDLV� &HSHQGDQW� OH VXFFqV GH OD FRUUHFWLRQ HVW OLPLWp SDU
OH PRGqOH GH VpOHFWLRQ FKRLVL� 6L FHUWDLQHV YDULDEOHV VRQW PDQTXDQWHV� OHV PpWKRGHV XWLOLVpHV SRXU
FRUULJHU OH ELDLV SRXUUDLHQW rWUH LQH[DFWHV� 1RXV UHYLHQGURQV GDQV OH &KDSLWUH � SOXV VSpFLILTXHPHQW
VXU OHV SUREOqPHV GHV GRQQpHV� HW GH ELDLV�

����� 'LVFULPLQDWLRQV� YHUVLRQV MXULGLTXH HW VWDWLVWLTXH

/D GLVFULPLQDWLRQ HVW �VHORQ XQ GLFWLRQQDLUH GH OD ODQJXH IUDQoDLVH� ´O·DFWLRQ GH VpSDUHU� GH
GLVWLQJXHU GHX[ RX SOXVLHXUV rWUHV RX FKRVHV j SDUWLU GH FHUWDLQV FULWqUHV RX FDUDFWqUHV GLVWLQFWLIVµ�
.UROO HW DO� ���� UDSSHOOHQW TXH ´WKH ZRUG ´GLVFULPLQDWLRQµ FDUULHV D YHU\ GLIIHUHQW PHDQLQJ LQ
HQJLQHHULQJ FRQYHUVDWLRQV WKDQ LW GRHV LQ SXEOLF SROLF\� $PRQJ FRPSXWHU VFLHQWLVWV� WKH ZRUG
LV D YDOXH�QHXWUDO V\QRQ\P IRU GLIIHUHQWLDWLRQ RU FODVVLILFDWLRQ � D FRPSXWHU VFLHQWLVW PLJKW DVN�
IRU H[DPSOH� KRZ ZHOO D IDFLDO UHFRJQLWLRQ DOJRULWKP VXFFHVVIXOO\ GLVFULPLQDWHV EHWZHHQ KXPDQ
IDFHV DQG LQDQLPDWH REMHFWV� %XW� IRU SROLF\PDNHUV� ´GLVFULPLQDWLRQµ LV PRVW RIWHQ D WHUP RI DUW
IRU LQYLGLRXV� XQDFFHSWDEOH GLVWLQFWLRQV DPRQJ SHRSOH³GLVWLQFWLRQV WKDW HLWKHU DUH� RU UHDVRQDEO\
PLJKW EH� PRUDOO\ RU OHJDOO\ SURKLELWHGµ� /H WHUPH GLVFULPLQDWLRQ SHXW DORUV rWUH XWLOLVp j OD IRLV GDQV
XQ VHQV SXUHPHQW GHVFULSWLI �GDQV OH VHQV GH IDLUH GHV GLVWLQFWLRQV� RX GDQV XQ VHQV QRUPDWLI�
TXL LPSOLTXH TXH OD GLIIpUHQFH GH WUDLWHPHQW GH FHUWDLQV JURXSHV HVW PRUDOHPHQW PDXYDLVH�
FRPPH OH PRQWUHQW $OH[DQGHU ����� RX SOXV UpFHPPHQW /RL HW &KULVWHQ ����� 'DQV OH GRPDLQH
GH O·DVVXUDQFH� FRPPH OH PRQWUHQW 0H\HU HW 5RWKVWHLQ ����� OHV GLIIpUHQFHV GH WUDLWHPHQW VH
WUDGXLVHQW VRXYHQW XQLTXHPHQW SDU GHV GLIIpUHQFHV GH SULPHV �HW F·HVW FH TXH QRXV pYRTXHURQV
LFL�� 8QH GLVFULPLQDWLRQ SRXUUDLW rWUH GpFULWH FRPPH ´DFWXDULHOOHPHQW pTXLWDEOHµ� FDUDFWpULVDQW DLQVL
XQH ´GLVFULPLQDWLRQ MXVWHµ GqV ORUV TXH OD GLIIpUHQFH GH SULPH UHIOqWH XQH GLIIpUHQFH GH ULVTXH� DORUV
TXH OD ´GLVFULPLQDWLRQ LQMXVWHµ VH UpIqUH DX WUDLWHPHQW LQpJDO G·LQGLYLGXV SUpVHQWDQW OH PrPH QLYHDX
GH ULVTXH� SDU H[HPSOH HQ SURSRVDQW XQH LQGHPQLWp SOXV IDLEOH j XQH SHUVRQQH TXL QH VH IDLW SDV
UHSUpVHQWHU SDU XQ DYRFDW �FRPPH GDQV )UHHV ������

3RXU $O 5DPLDK HW DO� ����� OHV SUpMXJpV GpVLJQHQW XQH DWWLWXGH QpJDWLYH LQMXVWLILDEOH HQYHUV
XQ JURXSH HW VHV PHPEUHV LQGLYLGXHOV� /HV VWpUpRW\SHV VRQW GHV FUR\DQFHV VXU OHV DWWULEXWV
SHUVRQQHOV G·XQ JURXSH GH SHUVRQQHV� HW SHXYHQW rWUH JpQpUDOLVpV j O·H[FqV� LQH[DFWV� HW UpVLVWHU DX
FKDQJHPHQW HQ SUpVHQFH GH QRXYHOOHV LQIRUPDWLRQV� $X VHQV MXULGLTXH� OD GLVFULPLQDWLRQ GpVLJQH
XQ FRPSRUWHPHQW QpJDWLI LQMXVWLILDEOH j O·pJDUG G·XQ JURXSH RX GH VHV PHPEUHV �XQLTXHPHQW VXU
OD EDVH GH O·DSSDUWHQDQFH j FH JURXSH ���� &RUUHOO HW DO� ���� GRQQHQW XQH GpILQLWLRQ WUqV XWLOH GH
OD GLVFULPLQDWLRQ� j VDYRLU XQ FRPSRUWHPHQW GLULJp YHUV OHV PHPEUHV G·XQH FDWpJRULH TXL D GHV
FRQVpTXHQFHV VXU OHXUV UpVXOWDWV HW TXL HVW GLULJp YHUV HX[ QRQ SDV HQ UDLVRQ G·XQ PpULWH RX G·XQH
UpFLSURFLWp SDUWLFXOLqUH� PDLV VLPSOHPHQW SDUFH TX·LOV VRQW PHPEUHV GH FHWWH FDWpJRULH� ´EHKDYLRXU
GLUHFWHG WRZDUGV FDWHJRU\ PHPEHUV WKDW LV FRQVHTXHQWLDO IRU WKHLU RXWFRPHV DQG WKDW LV GLUHFWHG
WRZDUGV WKHP QRW EHFDXVH RI DQ\ SDUWLFXODU GHVHUYLQJQHVV RU UHFLSURFLW\� EXW VLPSO\ EHFDXVH WKH\
KDSSHQ WR EH PHPEHUV RI WKDW FDWHJRU\µ� /D QRWLRQ GH ´PpULWHµ HVW FHQWUDOH GDQV O·H[SUHVVLRQ HW
O·H[SpULHQFH GH OD GLVFULPLQDWLRQ �QRXV HQ SDUOHURQV HQ pYRTXDQW O·pWKLTXH SDU OD VXLWH�� ,O QH V·DJLW
SDV G·XQ FULWqUH GpILQL REMHFWLYHPHQW� PDLV G·XQ FULWqUH TXL WURXYH VHV UDFLQHV GDQV OHV LQpJDOLWpV HW
OHV QRUPHV VRFLpWDOHV KLVWRULTXHV HW DFWXHOOHV�

3RXU OHV pFRQRPLVWHV� O·pWXGH GH OD GLVFULPLQDWLRQ HVW XQ DQFLHQ SUREOqPH� GpFULW GDQV &KDUOHV HW

��� 2X SDUIRLV VLPSOHPHQW VXU OD VXSSRVLWLRQ G·DSSDUWHQDQFH j XQ JURXSH� FRPPH SRXU OHV SUpIpUHQFHV VH[XHOOHV� RX
OD GLVFULPLQDWLRQ FRQWUH ´OHV pWUDQJHUVµ� SRXU OHV WUDLWV QRQ�YLVLEOHV�
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*XU\DQ ����� GRQW OHV IRQGHPHQWV WKpRULTXHV RQW pWp SRVpV SDU %HFNHU ���� �RQ SHXW WURXYHU
GHV UpIOH[LRQV SOXV DQFLHQQHV GDQV (GJHZRUWK ����� SDU H[HPSOH�� 2Q SHXW pJDOHPHQW PHQWLRQQHU
3KHOSV ����� TXL DYDLW WHQWHU GH FRPSUHQGUH OHV RULJLQHV GH OD GLVFULPLQDWLRQ� HW TXL DYDLW DIILUPp
�GDQV OH FRQWH[WH GH OD GLVFULPLQDWLRQ UDFLDOH� ´ZKDW KDV EHHQ FDOOHG UDFLVP ² VLPLODU UHPDUNV
DSSO\ WR VH[LVP ² FDQ EH K\SRWKHVL]HG WR EH WKH FRQVHTXHQFH RI VFLHQWLILF PDQDJHPHQW LQ WKH
LPSHUVRQDO SXUVXLW RI PD[LPXP SURILW� QRW UDFLDO KRVWLOLW\ RU LQWROHUDQFHµ� &HWWH LGpH VHUD OD EDVH
GH OD ´GLVFULPLQDWLRQ VWDWLVWLTXHµ� R� OD TXHVWLRQ FHQWUDOH pWDLW GH UHOLHU OD GLVFULPLQDWLRQ DYHF XQ
FRPSRUWHPHQW UDWLRQQHO� HW GRQF XQH QRWLRQ G·HIILFDFLWp� %RKUHQ HW DO� ���� UDSSHOOHQW TXH OD
GLVFULPLQDWLRQ VWDWLVWLTXH HVW SDUIRLV TXDOLILpH GH GLVFULPLQDWLRQ HIILFDFH� GDQV OD PHVXUH R� HOOH
FRQVWLWXH OD UpSRQVH RSWLPDOH j XQ SUREOqPH G·H[WUDFWLRQ GH VLJQDX[� 3KHOSV ���� HW $LJQHU HW &DLQ
���� RQW SRVp OHV EDVHV GH FHWWH GLVFULPLQDWLRQ VWDWLVWLTXH� 3DU H[HPSOH� VL OD SUREDELOLWp G·rWUH
´GpOLQTXDQWµ HW G·DSSDUWHQLU j XQ JURXSH D\DQW XQH FDUDFWpULTXH YLVLEOH SOXV pOHYpH� HQ PR\HQQH�
TXH SRXU OHV DXWUHV JURXSHV� DORUV XQ SROLFLHU DXUD SOXV GH FKDQFH GH FRQWU{OHU XQ ´GpOLQTXDQWµ V·LO
FRQWU{OH XQ PHPEUH GH FH JURXSH �FH TXL VHUD WRXMRXUV YDORULVp V·LO V·DJLW GH ´IDLUH GX FKLIIUHµ�� ,O \ D
GRQF� DX QLYHDX GX JURXSH� XQH ´UDLVRQ VWDWLVWLTXHµ TXL YD V·RSSRVHU DYHF OH SULQFLSH LQGLYLGXHO GH
QRQ�GLVFULPLQDWLRQ� $XVVL� DX QRP GH O·HIILFDFLWp GH OD SURFpGXUH� *DU\ %HFNHU GpIHQGDLW OH ´SURILODJH
UDFLDOµ� FRPPH OH UDSSHOOHQW /DQJ HW 6SLW]HU ����� 2Q UHWURXYH FHW DUJXPHQWDWLRQ GDQV OD OXWWH
FRQWUH OH WHUURULVPH� FDU� FRPPH OH GLW %HFNHU ���� ´LI \RXQJ0RVOHP0LGGOH (DVWHUQ PDOHV ZHUH LQ
IDFWPXFKPRUH OLNHO\ WR FRPPLW WHUURULVP DJDLQVW 8�6� WKDQZHUH RWKHU JURXSV� SXWWLQJ WKHP WKURXJK
WLJKWHU VHFXULW\ FOHDUDQFHZRXOG UHGXFH FXUUHQW DLUSRUW WHUURULVPµ� DXWUHPHQW GLW� OH ´SURILODJH UDFLDOµ
HVW ´HIILFDFHµ� PrPH VL ´VXFK SURILOLQJ LV ¶XQIDLU· WR WKH PDQ\ \RXQJ PDOH 0RVOHPV ZKR DUH QRW
WHUURULVWV� DQG WR WKH PDQ\ PLQRULW\ VKRSSHUV ZKR DUH KRQHVWµ ��� (W LO SURSRVH XQH PpWKRGH SRXU
´WHVWHUµ O·HIILFDFLWp ´VRPH SURILOLQJ E\ JRYHUQPHQWV DQG WKH SULYDWH VHFWRU KDV EHHQ GXH WR SUHMXGLFH
DJDLQVW YDULRXV JURXSV� QRW DV D ZD\ RI DFKLHYLQJ HIILFLHQF\� 6R LW LV FUXFLDO WR EH DEOH WR GLVWLQJXLVK
ZKHWKHU D SURILOLQJ LV HIILFLHQW IURP ZKHWKHU LW LV HYLGHQFH RI GLVFULPLQDWLRQ� 7KLV GLVWLQFWLRQ FDQ EH
PDGH LQ WKH WHUURULVW ILHOG E\ NHHSLQJ UHFRUGV RQ WKH IUDFWLRQV RI \RXQJ 0RVOHP PDOHV DQG RWKHUV
ZKR ZHUH VHDUFKHG DQG IRXQG ZLWK ZHDSRQV RU RWKHU HYLGHQFH RI LQWHQW WR FRPPLW D WHUURULVW DFWµ�
8Q DXWUH H[HPSOH FODVVLTXH GH ´GLVFULPLQDWLRQ VWDWLVWLTXHµ� MXVWLILpH SDU OHV pFRQRPLVWHV GH SDUW OHXU
HIILFDFLWp pFRQRPLTXH� HVW FHOXL GH OD GLVFULPLQDWLRQ j O·HPEDXFKH GHV MHXQHV IHPPHV �TXL SRXUUDLW
WRPEHU HQFHLQWH� HW LQWHUURPSUH �WHPSRUDLUHPHQW� OHXU WUDYDLO�� 'DQV FH GHUQLHU FDV� LO Q·HVW SDV
QpFHVVDLUH G·DYRLU GHV VWDWLVWLTXHV FDU HIIHFWLYHPHQW� VHXOH XQH IHPPH SHXW WRPEHU HQFHLQWH ���
3RXU *DU\ %HFNHU� FHWWH ´UDLVRQ VWDWLVWLTXHµ HVW� HW GRLW rWUH� O·XQLTXH FULWqUH GH GpFLVLRQ XWLOLVp� 2Q
OH YRLW� FHWWH UHFKHUFKH GH O·HIILFDFLWp SRVH GH QRPEUHXVHV TXHVWLRQV PRUDOHV� HW pWKLTXHV�

6RXV O·DQJOH MXULGLTXH� &RUQX ����� SUpVHQWH OD GLVFULPLQDWLRQ FRPPHXQH ´GLIIpUHQFLDWLRQ FRQWUDLUH
DX SULQFLSH GH O·pJDOLWp FLYLOH FRQVLVWDQW j URPSUH FHOOH�FL DX GpWULPHQW GH FHUWDLQHV SHUVRQQHV
SK\VLTXHV HQ UDLVRQ GH OHXU DSSDUWHQDQFH UDFLDOH RX FRQIHVVLRQQHOOH� SOXV JpQpUDOHPHQW GH FULWqUHV
VXU OHVTXHOV OD ORL LQWHUGLW GH IRQGHU GHV GLVWLQFWLRQV MXULGLTXHVµ �WRXW HQ DGPHWWDQW ´SOXV UDUHPHQW�
GDQV XQ VHQV QHXWUH� V\QRQ\PH GH GLVWLQFWLRQ �QRQ QpFHVVDLUHPHQW RGLHXVH�µ TXL UDSSHOOH OD
YLVLRQ GX VWDWLVWLFLHQ�� /·pJDOLWp� TXH O·RQ UHWURXYH pQRQFpH GDQV OD 'pFODUDWLRQ 8QLYHUVHOOH GHV
'URLWV GH O·+RPPH� pWDLW LQLWLDOHPHQW YX GDQV XQ VHQV ´YHUWLFDOµ� LPSRVDQW XQH FRQWUDLQWH VXU OH
FRPSRUWHPHQW GH O·eWDW IDFH DX[ FLWR\HQV� /D ORL YD LPSRVHU GHV FRQWUDLQWHV ´KRUL]RQWDOHVµ� GDQV
OH GURLW SULYp� TXH FH VRLW VXU OH PDUFKp GX WUDYDLO �ORUV GHV HQWUHWLHQV G·HPEDXFKH HQ SDUWLFXOLHU�

��� *DU\ %HFNHU YD SOXV ORLQ HQ SURSRVDQW ´7KDW FRXOG EH PDGH XS LQ SDUW E\ FRPSHQVDWLQJ JURXSV ZKR DUH IRUFHG
WR JR WKURXJK PRUH FDUHIXO DLUSRUW VFUHHQLQJ WKURXJK SXWWLQJ WKHP LQ VKRUWHU VHFXULW\ OLQHV� RU LQ RWKHU ZD\V� 6LPLODUO\�
LQQRFHQW VKRSSHUV ZKR DUH VWRSSHG DQG VHDUFKHG FRXOG EH FRPSHQVDWHG IRU WKHLU HPEDUUDVVPHQW DQG WLPHµ�
��� 'H QRPEUHX[ SD\V SURSRVHQW PDLQWHQDQW GHV ORQJV FRQJpV SDUHQWDX[� TXL SHXYHQW rWUH SULV SDU Q·LPSRUWH TXHO

SDUHQW� SHX LPSRUWH VRQ VH[H� FH TXL UHPHW HQ FDXVH O·HIILFDFLWp pFRQRPLTXH GH FH SURILODJH�
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RX LPPRELOLHU �SRXU OD ORFDWLRQ GH ORJHPHQWV�� /·DUWLFOH �� GH OD &KDUWH GHV GURLWV IRQGDPHQWDX[
GH O·8QLRQ HXURSpHQQH LPSRVH OH SULQFLSH JpQpUDO VHORQ OHTXHO ´O·pJDOLWp HQWUH OHV IHPPHV HW OHV
KRPPHV GRLW rWUH DVVXUpH GDQV WRXV OHV GRPDLQHV� \ FRPSULV HQ PDWLqUH G·HPSORL� GH WUDYDLO� HW GH
UpPXQpUDWLRQµ� &H GURLW QH SHXW SDV rWUH LQYRTXp SDU ´OHV IHPPHVµ� PDLV GH PDQLqUH LQGLYLGXHO� SDU
FKDFXQ �SDU H[HPSOH GDQV XQ OLWLJH DYHF XQ DVVXUHXU�� &H ´GURLW j O·pJDOLWpµ �GH WUDLWHPHQW� DSSDUWLHQW
j XQH SHUVRQQH� HQ WDQW TX·LQGLYLGX� HW QRQ SDV GDQV VD FDSDFLWp HQ WDQW TXH PHPEUH G·XQ JURXSH
VH[XHO �SDU H[HPSOH�� /H GURLW GLW TX·XQ LQGLYLGX QH SHXW SDV rWUH WUDLWp GLIIpUHPPHQW HQ UDLVRQ GH
VRQ DSSDUWHQDQFH j XQ WHO JURXSH� HQ SDUWLFXOLHU j XQ JURXSH DXTXHO LO Q·D SDV FKRLVL G·DSSDUWHQLU�
&HWWH YLVLRQ LQGLYLGXDOLVWH GX GURLW V·RSSRVH IRUWHPHQW j OD FRQFHSWLRQ PXWXDOLVWH HW FROOHFWLYH GH
O·DVVXUDQFH� OHV DVVXUHXUV YLVDQW XQH IRUPH G·pJDOLWp DX VHLQ GH JURXSH� VXU GHV PR\HQQHV� HW QRQ
SDV DX QLYHDX LQGLYLGXHO�

6RXV XQ DQJOH SOXV PRUDO� VHORQ OH SULQFLSH GX FKRL[ PHQWLRQQp SDU /LSSHUW�5DVPXVVHQ ����� OHV
JHQV QH GHYUDLHQW SDV rWUH VRXPLV j XQ WUDLWHPHQW GpVDYDQWDJHX[ HQ UDLVRQ GH TXHOTXH FKRVH
TXL QH UHIOqWH SDV OHXUV SURSUHV FKRL[� &HOD SHXW H[SOLTXHU SRXUTXRL OD GLVFULPLQDWLRQ IRQGpH VXU
OH VH[H� OD UDFH� O·RULJLQH HWKQLTXH RX OD JpQpWLTXH HVW ODUJHPHQW SHUoXH FRPPH PRUDOHPHQW
SUREOpPDWLTXH� FRPPH OH GpIHQGHQW 'DQLHOV ����� 3DOPHU ���� RX $YUDKDP HW DO� ����� 7RXWHIRLV�
OH SULQFLSH GH FKRL[ Q·HVW SDV YLROp� VL OHV SHUVRQQHV RQW LPSRVp GHV FR�WV VXSSOpPHQWDLUHV HQ
FRQVpTXHQFH GH OHXU FKRL[� (W TXH SHQVHU GH OD GLVFULPLQDWLRQ VXU OD EDVH GH FUR\DQFHV UHOLJLHXVHV"
&RPPH RQ OH YRLW� OH WHUPH ´GLVFULPLQDWLRQµ VHPEOH HQJOREHU WRXWHV VRUWHV GH UpDOLWp� (Q SDUWLFXOLHU�
SRXU UHSUHQGUH OD W\SRORJLH GH 7KRPVHQ ���� HW .KDLWDQ ����� RQ SHXW GLVWLQJXHU HQWUH XQH
GLVFULPLQDWLRQ GLUHFWH HW XQH GLVFULPLQDWLRQ LQGLUHFWH� GLVWLQFWLRQ VXU ODTXHOOH QRXV UHYLHQGURQV
HQ GpWDLOV GDQV OH &KDSLWUH �� PDLV HQ XQ PRW� XQH GLVFULPLQDWLRQ LQGLUHFWH �´SUR[\ GLVFULPLQDWLRQµ
RX ´VWDWLVWLFDO GLVFULPLQDWLRQµ� VLJQLILH TX·DX OLHX GH GLVFULPLQHU VXLYDQW XQH YDULDEOH SURWpJpH p �FH
TXL QH VHUDLW SDV DXWRULVp SDU OD ORL�� XQH YDULDEOH xj � WUqV FRUUpOpH j p� HVW XWLOLVpH�

'DQV OH &KDSLWUH �� OD YDULDEOH SURWpJpH SUHQGUD GHV YDOHXUV {0, 1}� RX {•,•}� DYHF XQH LQWHUFKDQ�
JHDELOLWp HQWUH OHV GHX[� SDU VRXFLV GH VLPSOLFLWp� HW SDUFH TXH O·REMHFWLI HVW XQH IRUPH GH SDULWp�
1RXV PHWWURQV VRXYHQW GH F{Wp OH IDLW TXH OHV PHPEUHV G·XQ GHV GHX[ JURXSHV HVW GpIDYRULVp� DX
PRPHQW R� OD GpFLVLRQ HVW SULVH� 1RWRQV ILQDOHPHQW TXH FHV QRWLRQV GH IDYRULVp�GpIDYRULVp RX GRPL�
QDQW�GRPLQp HVW YX VXLYDQW XQ FULWqUH QRQ�H[SOLFLWH� FRPPH OH UDSSHOOHQW 'HVFKDPSV HW 3HUVRQQD]
����� &RQFHUQDQW OH JHQUH� OHV KRPPHV VRQW YXV FRPPH IDYRULVpV HW OHV IHPPHV GpIDYRULVpHV�
PrPH VL HQ DVVXUDQFH� OHV IHPPHV YLYHQW GDYDQWDJH HW RQ VRXYHQW GHV ULVTXHV SOXV IDLEOHV TXH OHV
KRPPHV� FHWHULV SDULEXV� 1RXV QH UHYLHQGURQV SDV LFL VXU OHV GLIILFXOWpV j UDLVRQQHU DYHF XQH GLFKR�
WRPLH ELQDLUH IDYRULVp�GpIDYRULVp RX GRPLQDQW�GRPLQp ORUVTXH OD YDULDEOH SURWpJpH HVW QRQ�ELQDLUH�
YRLUH FRQWLQXH� FRPPH O·kJH ���

����� -XVWLFH HW pTXLWp

/HV KXPDLQV RQW XQ VHQV LQQp GH O·pTXLWp HW GH OD MXVWLFH� GHV pWXGHV PRQWUDQW TXH PrPH GHV
HQIDQWV GH WURLV DQV RQW GpPRQWUp OHXU FDSDFLWp j SUHQGUH HQ FRPSWH OH PpULWH ORUV GX SDUWDJH GHV
UpFRPSHQVHV� FRPPH OH PRQWUDLHQW .DQQJLHVVHU HW :DUQHNHQ ����� DLQVL TXH OHV FKLPSDQ]pV HW
OHV SULPDWHV� %URVQDQ ����� HW GH QRPEUHXVHV DXWUHV HVSqFHV DQLPDOHV� (W FRPSWH WHQX GX IDLW
TXH FH WUDLW HVW ODUJHPHQW LQQp� LO HVW GLIILFLOH GH GpILQLU FH TXL HVW ´MXVWHµ� PrPH VL GH QRPEUHX[
VFLHQWLILTXHV RQW WHQWp GH GpILQLU GHV QRWLRQV GH SDUWDJH ´MXVWHVµ� FRPPH OH UDSSHOOHQW %UDPV HW
DO� ����� ´/H MXVWH HVW� VHORQ 5LF±XU ���� HQWUH OH OpJDO HW OH ERQµ� R� GDQV XQ SUHPLHU VHQV�

��� /·kJLVPH� WHO TXH GpILQL SDU %XWOHU ����� UHSRVH VXU O·LGpH TXH OH JURXSH GpIDYRULVp HVW FRQVWLWXp GH SHUVRQQHV
kJpHV� PrPH VL GDQV FHUWDLQV FRQWH[WHV� OHV MHXQHV VRQW YXV FRPPH OH JURXSH GpIDYRULVp�
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´MXVWHµ UHQYRLH j OD OpJDOLWp �HW j OD MXVWLFH GHV KRPPHV� WUDGXLWH GDQV XQ HQVHPEOH GH ORLV HW GH
UqJOHPHQWV�� HW GDQV XQ VHFRQG VHQV� ´MXVWHµ UHQYRLH j XQ FRQFHSW pWKLTXH RXPRUDO �HW j XQH LGpH
GH MXVWLFH QDWXUHOOH�� 6HORQ XQ GLFWLRQQDLUH� O·pTXLWp ´FRQVLVWH j DWWULEXHU j FKDFXQ FH TXL OXL HVW
G� SDU UpIpUHQFH DX[ SULQFLSHV GH OD MXVWLFH QDWXUHOOHµ� (W rWUH ´MXVWHµ SRVH GHV TXHVWLRQV HQ OLHQ
DYHF O·pWKLTXH HW OD PRUDOH �QRXV QH IHURQV SDV LFL GH GLIIpUHQFH HQWUH O·pWKLTXH HW OD PRUDOH�� 1RXV
pYRTXHURQV LFL O·pWKLTXH GHV PRGqOHV� RX� FRPPH pYRTXpH SDU FHUWDLQV DXWHXUV �0LWWHOVWDGW HW DO�
���� RX 7VDPDGRV HW DO� ������ O·pWKLTXH GHV DOJRULWKPHV� 8QH QXDQFH H[LVWH YLV�j�YLV GH O·pWKLTXH
GH O·LQWHOOLJHQFH DUWLILFLHOOH� TXL SRUWH VXU QRV FRPSRUWHPHQWV RX QRV FKRL[ �HQ WDQW TX·rWUH KXPDLQV�
HQ OLHQ DYHF OHV YRLWXUHV DXWRQRPHV� SDU H[HPSOH� HW TXL WHQWHUD GH UpSRQGUH j GHV TXHVWLRQV WHOOHV
TXH ´XQH WHFKQRORJLH GRLW�HOOH HVW DGRSWpH VL HOOH HVW SOXV HIILFDFH"µ� /·pWKLTXH GHV DOJRULWKPHV
TXHVWLRQQH� HOOH� OHV FKRL[ IDLWV ´SDU OD PDFKLQHµ �PrPH VL ELHQ VRXYHQW� FHOD UHIOqWH GHV FKRL[ � RX
GHV REMHFWLIV � LPSRVpV SDU OD SHUVRQQH TXL D SURJUDPPp O·DOJRULWKPH��

3URJUDPPHU XQ DOJRULWKPH GH IDoRQPRUDOH GRLW VH IDLUH VXLYDQW XQ FHUWDLQ QRPEUH GH QRUPHV� 'HX[
W\SHV GH QRUPHV VRQW JpQpUDOHPHQW FRQVLGpUpHV SDU OHV SKLORVRSKHV� /HV SUHPLqUHV VRQW OLpHV DX[
FRQYHQWLRQV� F·HVW�j�GLUH OHV UqJOHV GX MHX �DX[ pFKHFV RX DX *R�� RX OH FRGH GH OD URXWH �SRXU OHV
YRLWXUHV DXWRQRPHV�� /HV VHFRQGHV VRQW OHV QRUPHV PRUDOHV� TXL GRLYHQW rWUH UHVSHFWpHV SDU WRXW
OH PRQGH� HW YLVHQW O·LQWpUrW JpQpUDO� &HV QRUPHV VH GRLYHQW G·rWUH XQLYHUVHOOHV� HW GRQF QH IDYRULVHU
DXFXQ LQGLYLGX� RX DXFXQ JURXSH G·LQGLYLGXV� &HWWH XQLYHUVDOLWp HVW HVVHQWLHOOH SRXU 6LQJHU ����
TXL GHPDQGH j QH SDV MXJHU XQH VLWXDWLRQ DYHF VD SURSUH SHUVSHFWLYH� RX FHOOH G·XQ JURXSH DXTXHO
RQ DSSDUWLHQW� PDLV GH SUHQGUH XQ SRLQW GH YXH QHXWUH HW ´pTXLWDEOHµ� )RUPHOOHPHQW� GH PDQLqUH
DVVH] FODVVLTXH� HQ pWKLTXH QRUPDWLYH� RQ RSSRVHUD OH FRQVpTXHQWLDOLVPH DX GpRQWRORJLVPH�

/·DQDO\VH pWKLTXH GHV GLVFULPLQDWLRQV VH UDWWDFKH DX FRQFHSW G·´pJDOLWp GHV FKDQFHVµ� TXL YHXW
TXH OH VWDWXW VRFLDO GHV LQGLYLGXV GpSHQGH XQLTXHPHQW GX VHUYLFH TX·LOV SHXYHQW DSSRUWHU j OD
VRFLpWp� &RPPH O·DIILUPH OD VHFRQGH SKUDVH GH O·DUWLFOH � GH OD 'pFODUDWLRQ GHV GURLWV GH O·KRPPH
GH ���� ´/HV GLVWLQFWLRQV VRFLDOHV QH SHXYHQW rWUH IRQGpHV TXH VXU O·XWLOLWp FRPPXQHµ� RX FRPPH
OH GLVDLW 5DZOV ����� ´RIIKDQG LW LV QRW FOHDU ZKDW LV PHDQW� EXW ZH PLJKW VD\ WKDW WKRVH ZLWK VLPLODU
DELOLWLHV DQG VNLOOV VKRXOG KDYH VLPLODU OLIH FKDQFHV� 0RUH VSHFLILFDOO\� DVVXPLQJ WKDW WKHUH LV D
GLVWULEXWLRQ RI QDWXUDO DVVHWV� WKRVH ZKR DUH DW WKH VDPH OHYHO RI WDOHQW DQG DELOLW\� DQG KDYH WKH
VDPH ZLOOLQJQHVV WR XVH WKHP� VKRXOG KDYH WKH VDPH SURVSHFWV RI VXFFHVV UHJDUGOHVV RI WKHLU
LQLWLDO SODFH LQ WKH VRFLDO V\VWHP� WKDW LV� LUUHVSHFWLYH RI WKH LQFRPH FODVV LQWR ZKLFK WKH\ DUH
ERUQµ� 'DQV O·DSSURFKH GpRQWRORJLTXH� LQVSLUpH SDU (PPDQXHO .DQW� RQ YD RXEOLHU OHV XWLOLWpV GH
FKDFXQ� HW VLPSOHPHQW LPSRVHU GHV QRUPHV� HW GHV GHYRLUV� ,FL� SHX LPSRUWH OHV FRQVpTXHQFHV �SRXU
O·HQVHPEOH GH OD FRPPXQDXWp�� LO \ D GHV FKRVHV TXL QH VH IRQW SDV� 2Q GLVWLQJXHUD FODVVLTXHPHQW
OHV pJDOLWDULHQV HW SURSRUWLRQQDOLVWHV� 3RXU DOOHU SOXV ORLQ� 5RHPHU ���� HW ���� SURSRVHQW XQH
DSSURFKH SKLORVRSKLTXH� )OHXUEDH\ ���� HW 0RXOLQ ���� XQH YLVLRQ pFRQRPLTXH� (W GDQV XQ
FRQWH[WH SOXV LQIRUPDWLTXH� /HEHQ ���� UHYLHQW VXU OHV SULQFLSHV QRUPDWLIV SRXU pYDOXHU O·pTXLWp
G·XQ PRGqOH�

7RXV OHV FRXUV G·pWKLTXH SUpVHQWHQW GHV H[SpULHQFHV GH SHQVpH� FRPPH OH GLOHPPH GX WUDPZD\�
'DQV OD YHUVLRQ LQLWLDOH GH )RRW ����� XQ WUDPZD\ VDQV IUHLQ HVW VXU OH SRLQW G·pFUDVHU FLQT
SHUVRQQHV� HW RQ D OD SRVVLELOLWp G·DFWLRQQHU XQ DLJXLOODJH TXL IHUDLW GpYLHU OH WUDPZD\ YHUV XQH
DXWUH YRLH R� VH WURXYH XQH SHUVRQQH TXL VHUD DORUV FRQGDPQpH� 4XH IDLW�RQ" 2X TXH GHYUDLW�
RQ IDLUH" 7KRPVRQ ���� D SURSRVp XQH YDULDQWH� DYHF XQH SDVVHUHOOH� R� RQ D OD SRVVLELOLWp GH
SRXVVHU XQH SHUVRQQH XQ SHX FRUSXOHQWH� TXL HQ V·pFUDVDQW VXU OD YRLH PRXUUDLW PDLV DUUrWHUDLW
OH WUDPZD\� &HWWH GHUQLqUH YHUVLRQ HVW VRXYHQW SOXV GpUDQJHDQWH FDU O·DFWLRQ HVW DORUV LQGLUHFWH�
HW RQ FRPPHQFH SDU FRPPHWWUH XQ PHXUWUH SRXU VDXYHU G·DXWUHV SHUVRQQHV� &HUWDLQV DXWHXUV RQW
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XWLOLVp FHWWH H[SpULHQFH GH SHQVpH SRXU GLVWLQJXHU O·H[SOLFDWLRQ �VXU GHV EDVHV VFLHQWLILTXHV� HW VXU OD
EDVH G·DUJXPHQWV FDXVDX[� GH OD MXVWLILFDWLRQ �VXU OD EDVHV GH SUpFHSWHV PRUDX[�� &HWWH H[SpULHQFH
GX WUDPZD\ D pWp UHSULVH GDQV O·H[SpULHQFH GH SV\FKRORJLH PRUDOH� DSSHOpH OD PDFKLQH PRUDOH
SUpVHQWpH GDQV $ZDG HW DO� ���� ��� 'DQV FH ´MHXµ� RQ VH UHWURXYDLW YLUWXHOOHPHQW DX YRODQW G·XQH
YRLWXUH� HW GHV FKRL[ pWDLHQW SURSRVpV � ¶pFUDVH] YRXV XQH SHUVRQQH RX FLQT SHUVRQQHV"·� ¶pFUDVH]
YRXV XQH SHUVRQQH kJpH RX XQ HQIDQW"·� ¶pFUDVH] YRXV XQ KRPPH RX XQH IHPPH"·� %RQQHIRQ ����
UHYLHQW VXU O·H[SpULPHQWDWLRQ� HW OD VpULH GH GLOHPPHV PRUDX[� SRXU OHVTXHOV LOV RQW REWHQXV SOXV
GH �� PLOOLRQV GH UpSRQVHV� YHQXHV GH ��� SD\V� 6L� QDWXUHOOHPHQW� OH QRPEUH pWDLW XQH YDULDEOH
LPSRUWDQWH �RQ SUpIqUH WXHUPRLQV GHPRQGH�� O·kJH pWDLW DXVVL WUqV LPSRUWDQW �SULRULWp DX[ MHXQHV�� HW
GHV DUJXPHQWV OpJDOLVWHV VHPEODLHQW UHVVRUWLU �RQ SUpIqUH WXHU GHV SLpWRQV TXL WUDYHUVHQW HQ GHKRUV
GHV SDVVDJHV GpGLpV�� &HV TXHVWLRQQHPHQWV VRQW LPSRUWDQWV SRXU OHV YRLWXUHV DXWRQRPHV� FRPPH
OH PHQWLRQQDLHQW 7KRUQWRQ HW DO� �����

3RXU XQ SKLORVRSKH� OD TXHVWLRQ ´FH PRGqOH HVW�LO MXVWH SRXU OH JURXSH x"µ VHUD WRXMRXUV VXLYLH GH
´pTXLWDEOH VHORQ TXHO SULQFLSH QRUPDWLI "µ� /D PHVXUH GHV HIIHWV JOREDX[ VXU WRXWHV OHV SHUVRQQHV
DIIHFWpHV SDU OH PRGqOH �HW SDV VHXOHPHQW OHV GURLWV GH TXHOTXHV�XQV� FRQGXLUD j LQWpJUHU GHV
PHVXUHV G·pTXLWp GDQV XQ FDOFXO JpQpUDO GHV FR�WV HW DYDQWDJHV VRFLDX[� 6L QRXV FKRLVLVVRQV XQH
DSSURFKH� G·DXWUHV HQ SkWLURQW� 0DLV F·HVW OD QDWXUH GHV FKRL[ PRUDX[� HW OD VHXOH IDoRQ UHVSRQVDEOH
G·DWWpQXHU OHV WLWUHV QpJDWLIV HVW GH GpYHORSSHU XQH UpSRQVH FRKpUHQWH j FHV GLOHPPHV� SOXW{W
TXH GH OHV LJQRUHU� 3DUOHU G·pWKLTXH GHV PRGqOHV SRVH GHV TXHVWLRQV SKLORVRSKLTXHV GRQW RQ QH
SHXW V·DIIUDQFKLU� FDU� FRPPH QRXV O·DYRQV GLW� XQ PRGqOH YLVH j UHSUpVHQWHU OD UpDOLWp� FH TXL
HVW� 2U OXWWHU FRQWUH OHV GLVFULPLQDWLRQV� RX LQYRTXHU GHV QRWLRQV G·pTXLWp� F·HVW SDUOHU GH FH TXL
GRLW rWUH� 2Q UHWURXYH OD IDPHXVH RSSRVLWLRQ ´LV ² RXJKWµ GH +XPH ����� &DU TXDQG RQ SDUOH GH
´QRUPHµ� LO HVW LPSRUWDQW GH QH SDV FRQIRQGUH OH GHVFULSWLI HW OH QRUPDWLI� OD VWDWLVWLTXH �TXL QRXV
GLW FRPPHQW OHV FKRVHV VRQW� HW O·pWKLTXH �TXL QRXV GLW FRPPHQW OHV FKRVHV GHYUDLHQW rWUH�� /D ORL
VWDWLVWLTXH UHOqYH GH FH TXL HVW SDUFH TX·RQ O·D REVHUYp DLQVL �SDU H[HPSOH ¶OHV KRPPHV VRQW SOXV
JUDQGV TXH OHV FKLHQV·�� /D ORL KXPDLQH �GLYLQH� RX MXGLFLDLUH� UHOqYH GH FH TXL HVW HVW SDUFH TX·RQ
O·D GpFUpWp� HW GRQF GRLW rWUH �¶OHV KRPPHV VRQW OLEUHV HW pJDX[· RX ¶O·KRPPH HVW ERQ·�� 2Q SHXW
YRLU OD ´QRUPHµ FRPPH XQH UpJXODULWp GH FDV� REVHUYpH j O·DLGH GH IUpTXHQFHV �RX GH PR\HQQHV�
FRPPH RQ O·D pYRTXp GDQV OD SUHPLqUH SDUWLH�� SDU H[HPSOH� VXU OD WDLOOH GHV LQGLYLGXV� OD GXUpH
GX VRPPHLO� DXWUHPHQW GLW GHV GRQQpHV TXL FRQVWLWXHQW OD GHVFULSWLRQ G·LQGLYLGXV� /HV GRQQpHV
DQWKURSRPpWULTXHV RQW DLQVL SHUPLV GH GpILQLU SDU H[HPSOH XQH WDLOOH PR\HQQH GHV LQGLYLGXV GDQV
XQH SRSXODWLRQ GRQQpH� HQ IRQFWLRQ GH OHXU kJH � SDU UDSSRUW j FHWWH WDLOOH PR\HQQH� XQ pFDUW GH ���
HQ SOXV RX HQ PRLQV GpWHUPLQH OH JLJDQWLVPH RX OH QDQLVPH� 6L O·RQ SHQVH DX[ DFFLGHQWV GH OD URXWH�
LO SHXW rWUH FRQVLGpUp FRPPH ´DQRUPDOµ G·DYRLU XQ DFFLGHQW GH OD URXWH XQH DQQpH GRQQpH� j XQ
QLYHDX LQGLYLGXHO �PLFUR�� FDU ODPDMRULWp GHV FRQGXFWHXUV Q·RQW SDV G·DFFLGHQW� 1pDQPRLQV� GX SRLQW
GH YXH GH O·DVVXUHXU �PDFUR�� OD QRUPH HVW TXH �� � GHV FRQGXFWHXUV DLHQW XQ DFFLGHQW� ,O VHUDLW
GRQF DQRUPDO TXH SHUVRQQH Q·DLW G·DFFLGHQW� &·HVW O·DUJXPHQW TXH O·RQ UHWURXYH GDQV 'XUNKHLP
����� 'H O·DFWH VLQJXOLHU TX·HVW OH VXLFLGH� V·LO HVW FRQVLGpUp GX SRLQW GH YXH GH O·LQGLYLGX TXL OH
FRPPHW� 'XUNKHLP WHQWH GH OH YRLU FRPPH XQ DFWH VRFLDO� UHOHYDQW DORUV G·XQH UpHOOH UpJXODULWp� DX
VHLQ G·XQH VRFLpWp GRQQpH� 'qV ORUV� OH VXLFLGH GHYLHQW� VHORQ 'XUNKHLP� XQ SKpQRPqQH ´QRUPDOµ�
/HV VWDWLVWLTXHV SHUPHWWHQW DORUV GH TXDQWLILHU OD WHQGDQFH DX VXLFLGH GDQV XQH VRFLpWp GRQQpH�
GqV ORUV TXH O·RQ REVHUYH QRQ SOXV O·LUUpJXODULWp TXL DSSDUDvW GDQV OD VLQJXODULWp G·XQH KLVWRLUH
LQGLYLGXHOOH� PDLV XQH ´QRUPDOLWp VRFLDOHµ GX VXLFLGH� /·DQRUPDOLWp HVW GpILQLH FRPPH ´FRQWUDLUH
j O·RUGUH KDELWXHO GHV FKRVHVµ �RQ SRXUUDLW \ YRLU XQH QRWLRQ HPSLULTXH� VWDWLVWLTXH�� RX ´FRQWUDLUH j
O·RUGUH MXVWH GHV FKRVHVµ �FHWWH QRWLRQ GH MXVWH DSSHOOH SUREDEOHPHQW j XQH GpILQLWLRQ QRUPDWLYH��

��� 3URMHW KWWSV���ZZZ�PRUDOPDFKLQH�QHW�
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PDLV DXVVL QRQ FRQIRUPH DX PRGqOH� 'pILQLU XQH QRUPH Q·HVW GpMj SDV VLPSOH VL RQ QH V·LQWpUHVVH
TX·j O·DVSHFW GHVFULSWLI� HPSLULTXH� FRPPH SHXYHQW OH IDLUH OHV DFWXDLUHV ORUVTX·LOV FRQVWUXLVHQW
XQ PRGqOH� PDLV VL RQ LQWqJUH HQ SOXV XQH GLPHQVLRQ GH MXVWLFH HW G·pWKLTXH� RQ VH GRXWH TXH OD
FRPSOH[LWp YD DXJPHQWHU� 1RXV UHYLHQGURQV GDQV OH &KDSLWUH � VXU OHV SURSULpWpV �PDWKpPDWLTXHV�
TX·XQ PRGqOH ´MXVWHµ� RX ´pTXLWDEOHµ GHYUDLW YpULILHU� &DU VL RQ GHPDQGH j FH TX·XQ PRGqOH YpULILH
GHV FULWqUHV QRQ QpFHVVDLUHPHQW REVHUYpV GDQV OHV GRQQpHV� LO HVW LQGLVSHQVDEOH G·LQWpJUHU XQH
FRQWUDLQWH VSpFLILTXH GDQV O·DOJRULWKPH G·DSSUHQWLVVDJH GX PRGqOH� DYHF XQH SpQDOLVDWLRQ HQ OLHQ
DYHF XQH PHVXUH GH O·pTXLWp �WRXW FRPPH LO H[LVWH GHV PHVXUHV GH FRPSOH[LWp GX PRGqOH��
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&KDSLWUH �

'LVFULPLQDWLRQ HW VHJPHQWDWLRQ

/D FODVVLILFDWLRQ GHV ULVTXHV� OD VHJPHQWDWLRQ� HW GRQF XQH FHUWDLQH IRUPH GH GLVFULPLQDWLRQ� VRQW
OH F±XU GH O·DVVXUDQFH� &RPPH OH UDSSHOOH %LJRW HW &D\RO ����� O·DVVXUDQFH D GHX[ YLVDJHV �
´LO FRQYLHQW HQ HIIHW GH GLVWLQJXHU GHX[ FKRVHV ORUVTXH O·RQ SDUOH G·DVVXUDQFH� /D SUHPLqUH�
O·RSpUDWLRQ G·DVVXUDQFH� UHOqYH GH OD WHFKQLTXH HW D XQH GLPHQVLRQ FROOHFWLYH� OD VHFRQGH� OH FRQWUDW
G·DVVXUDQFH� UHOqYH GX GURLW HW D XQH GLPHQVLRQ LQGLYLGXHOOHµ� /D EDVH MXULGLTXH GH O·DVVXUDQFH
HVW OH FRQWUDW SDU OHTXHO XQH SDUWLH �OH VRXVFULSWHXU� RX O·DVVXUp� VH IDLW SURPHWWUH SDU XQH DXWUH
SDUWLH �O·DVVXUHXU� XQH SUHVWDWLRQ HQ FDV GH UpDOLVDWLRQ G·XQ ULVTXH� HQ FRQWUHSDUWLH GX SDLHPHQW
G·XQH SULPH �RX FRWLVDWLRQ� GRQW OH PRQWDQW HVW GpFLGp j OD VLJQDWXUH GX FRQWUDW� 3RXU UHQGUH
OD PXWXDOLVDWLRQ GHV ULVTXHV SRVVLEOHV� O·DVVXUHXU YD VHJPHQWHU OHV ULVTXHV DILQ GH SURSRVHU OD
SULPH OD SOXV ´MXVWHµ SRVVLEOH� 3RXU UHSUHQGUH OHV WHUPHV GH %LJRW HW &D\RO ����� ´OD VpOHFWLRQ
GHV ULVTXHV GpVLJQH O·RSpUDWLRQ SDU ODTXHOOH O·DVVXUHXU H[FOXW OHV FDQGLGDWV j O·DVVXUDQFH TX·LO QH
VRXKDLWH SDV RX QH SHXW SDV FRXYULU� HW UpSDUWLW HQ JURXSHV KRPRJqQHV OHV DVVXUpV SUpVHQWDQW GHV
ULVTXHV VLPLODLUHV� DILQ G·REWHQLU GHV UpVXOWDWV FRQIRUPHV j VHV SUpYLVLRQV� IRQGpHV VXU GHV GRQQpHV
VWDWLVWLTXHV� (Q O·pWDW GX GURLW SRVLWLI� OH SULQFLSH HVW FHOXL GH OD OLFpLWp GH OD VpOHFWLRQ� 1RWDPPHQW�
O·DVVXUHXU Q·HQFRXUW SDV OH UHSURFKH GH GLVFULPLQDWLRQµ� /D VHJPHQWDWLRQ HVW DORUV MXVWLILpH FRPPH
XQ LPSpUDWLI WHFKQLTXH� (W FRPPHQRXV O·DYRQVPHQWLRQQp GDQV O·LQWURGXFWLRQ� HOOH HVW DXVVL MXVWLILpH
pFRQRPLTXHPHQW �j FDXVH G·XQH SRVVLEOH DQWL�VpOHFWLRQ� PDLV DXVVL �SUREDEOHPHQW� PRUDOHPHQW�

1RXV DOORQV UHYHQLU LFL HQ GpWDLOV VXU FHUWDLQV H[HPSOHV GH GLVFULPLQDWLRQV� RX GH SUDWLTXHV
TXL RQW pWp SHUoXHV RX MXJpHV FRPPH GLVFULPLQDWRLUHV� (Q IRUPDOLVDQW XQ SHX� LO H[LVWH GHV
DWWULEXWV SURWpJpV p� TXH QRXV DOORQV SUpVHQWHU LFL� TXH QRXV FRQVLGpUHURQV FRPPH GHV YDULDEOHV
FDWpJRULHOOHV� FRPPH �KLVWRULTXHPHQW� OH JHQUH RX RULJLQH HWKQLTXH� PDLV TXL SHXYHQW DXVVL rWUH
FRQWLQXHV� FRPPH O·kJH� 3RXU VLPSOLILHU� VXSSRVRQV TX·LO H[LVWH XQH VHXOH YDULDEOH SURWpJpH p �QRXV
UHYLHQGURQV UDSLGHPHQW VXU OD GLVFULPLQDWLRQ PXOWL�VRXUFHV j OD ILQ GH FHWWH SDUWLH�� ,O H[LVWH XQH
YDULDEOH G·LQWpUrW y� TXL VHUD HQ OLHQ DYHF OD VLQLVWUDOLWp SRXU OD WDULILFDWLRQ� PDLV RQ SHXW LPDJLQHU
OD IUDXGH� RX XQ GpIDXW GH UHPERXUVHPHQW GH FUpGLW� (W LO H[LVWH GHV YDULDEOHV x = (x1,⇧, xk)
TXH O·RQ HVSqUH WUqV FRUUpOpHV DX IDFWHXU ODWHQW QRQ REVHUYp ✓� HW GRQW FHUWDLQHV SHXYHQW rWUH
DXVVL WUqV FRUUpOpHV j p� TXH QRXV DSSHOOHURQV GHV ´SUR[\Vµ� 'DQV OD SDUWLH �� QRXV SURSRVHURQV
GHV GpILQLWLRQV GH FH TXH ´GLVFULPLQHUµ YHXW GLUH� IRUPHOOHPHQW �RX GLVRQV ´PDWKpPDWLTXHPHQWµ��
PDLV DXSDUDYDQW� QRXV SUpVHQWHURQV GHV H[HPSOHV GH FHV YDULDEOHV p HW xj � WRXW HQ SUpVHQWDQW OHV
DSSURFKHV MXULGLTXHV HW pFRQRPLTXHV�
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��� 4XHOOHV YDULDEOHV WDULIDLUHV"

/HV DFWXDLUHV HQ FKDUJH GH FRQVWUXLUH XQ PRGqOH WDULIDLUH RQW SRXU PLVVLRQ GH WURXYHU OHV
YDULDEOHV SUpGLFWLYHV x = (x1,⇧, xk) TXL SHUPHWWURQW GH PLHX[ SUpGLUH OH ULVTXH� FRPPH GLVFXWp
GDQV O·LQWURGXFWLRQ� 0DLV DX�GHOj GH O·DVSHFW VWDWLVWLTXH� LO H[LVWH GHV UpJXODWLRQV� /H 7DEOHDX
��� SUpVHQWH TXHOTXHV YDULDEOHV WDULIDLUHV FODVVLTXHPHQW XWLOLVpHV HQ DVVXUDQFH DXWRPRELOH ���
DXWRULVpHV �OpJDOHPHQW� SDU eWDW HW 3URYLQFH ��� DX[ eWDWV�8QLV G·$PpULTXH HW DX &DQDGD ��� &HWWH
KpWpURJpQpLWp SHUPHW GH PHWWUH HQ DYDQW OH FDUDFWqUH FXOWXUHO GH OD GLVFULPLQDWLRQ�

&$ +, *$ 1& 1< 0$ 3$ )/ 7; $/ 21 1% 1/ 4&

*HQUH [ [ • [ • [ [ • • • • [ [ •

ÇJH [ [ • [ò • [ • • • •ò • [ [ •

([SpULHQFH GH FRQGXLWH • [ • • • • • • • • • • • •

$QWpFpGHQWV GH FUpGLW [ [ • • • [ •ò • • [ò [ •ò [ •

eGXFDWLRQ [ [ [ [ [ [ • • • • • • • •

3URIHVVLRQ [ [ [ • [ [ • • • • • • • •

6LWXDWLRQ G·HPSORL [ [ [ • [ [ • • • • • • • •

6LWXDWLRQ GH IDPLOOH • [ • • • [ • • • • • • • •

6LWXDWLRQ UpVLGHQWLHOOH [ [ • • • [ • • • [ [ • • •

$GUHVVH�FRGH SRVWDO • • • • • • • • • [ [ • • •

$QWpFpGHQWV G·DVVXUDQFH • • • • • • • • • • • • • •

7DEOH ��� ²8Q IDFWHXU HVW FRQVLGpUp FRPPH ´DXWRULVpµ �•� ORUVTX·LO Q·H[LVWH SDV GH ORLV RX GH SROLWLTXHV
UpJOHPHQWDLUHV GDQV O·eWDW RX OD 3URYLQFH TXL LQWHUGLVHQW DX[ DVVXUHXUV G·XWLOLVHU FH IDFWHXU� 'DQV
OH FDV FRQWUDLUH� LO VHUD ´LQWHUGLWµ �[�� ò (Q &DUROLQH GX 1RUG� O·kJH HVW DXWRULVp XQLTXHPHQW ORUVTX·LO
V·DJLW G·DFFRUGHU XQ UDEDLV DX[ FRQGXFWHXUV kJpV GH �� DQV HW SOXV� (Q 3HQV\OYDQLH� OD FRWH GH FUpGLW
SHXW rWUH XWLOLVpH SRXU OHV QRXYHOOHV DIIDLUHV HW SRXU UpGXLUH OHV WDX[ DX UHQRXYHOOHPHQW� PDLV SDV
SRXU DXJPHQWHU OHV WDX[ DX UHQRXYHOOHPHQW� (Q $OEHUWD� OD FRWH GH FUpGLW HW O·DQFLHQQHWp GX SHUPLV
GH FRQGXLUH QH SHXYHQW rWUH XWLOLVpHV SRXU OD FRXYHUWXUH REOLJDWRLUH �PDLV SHXYHQW O·rWUH VXU GHV
FRXYHUWXUHV RSWLRQQHOOHV�� $X /DEUDGRU� O·kJH QH SHXW rWUH XWLOLVp DYDQW �� DQV� HW SRXU OHV SOXV GH
�� DQV� VHXO XQ UDEDLV HVW DXWRULVp �FRPPH HQ &DUROLQH GX 1RUG��

/D GLVFULPLQDWLRQ DFWXDULHOOH� TXH *DQG\ ���� DSSHOOH DXVVL ´GLVFULPLQDWLRQ EDVHG RQ DFWXDULDO
HYLGHQFHµ� VHPEOH DXWRULVpH GDQV GH QRPEUHXVHV MXULGLFWLRQV� (Q (XURSH� O·DUWLFOH ��� GH OD GLUHFWLYH
��������� VXU OH IRQGHPHQW GH OD &KDUWH GHV GURLWV IRQGDPHQWDX[� SUpYR\DLW TXH ´OHV eWDWV
PHPEUHV SHXYHQW GpFLGHU �⇧� G·DXWRULVHU GHV GLIIpUHQFHV SURSRUWLRQQHOOHV GDQV OHV SULPHV HW OHV

��� 3RXU OHV eWDWV�8QLV� KWWSV���ZZZ�WKH]HEUD�FRP�UHVRXUFHV�UHVHDUFK�FDU�LQVXUDQFH�UDWLQJ�IDFWRUV�E\�VWDWH� HW HW DX &DQDGD�
%XUHDX G·$VVXUDQFH GX &DQDGD �����
��� 3RXW OHV e7DWV�8QLV� &$ � &DOLIRUQLH� +, � +DZDLL� *$ � *HRUJLD� 1& � &DUROLQH GX QRUG� 1< � 1HZ <RUN� 0$ �

0DVVDFKXVHWWV� 3$ � 3HQQV\OYDQLH� )/ � )ORULGH� 7; � 7H[DV� HW SRXU OH &DQDGD� $/ � $OEHUWD� 21 � 2QWDULR� 1% � 1RXYHDX�
%UXQVZLFN� 1/ � 7HUUH�1HXYH�HW�/DEUDGRU� 4& � 4XpEHF�
��� &RQWUDLUHPHQW j OD SOXSDUW GHV SD\V HXURSpHQV� TXL RQW XQH FXOWXUH MXULGLTXH URPDQR�FLYLOLVWH �R� OD SULQFLSDOH

VRXUFH GX GURLW VH WURXYH GDQV OHV FRGHV MXULGLTXHV�� OHV 3URYLQFHV FDQDGLHQQHV HW OHV eWDWV GHV eWDWV�8QLV G·$PpULTXH
RQW XQ V\VWqPH GH ´FRPPRQ ODZµ �R� OHV UqJOHV VRQW SULQFLSDOHPHQW pGLFWpHV SDU OHV WULEXQDX[ DX IXU HW j PHVXUH GHV
GpFLVLRQV LQGLYLGXHOOHV�� /H 4XpEHF XWLOLVH XQ GURLW PL[WH� ,O H[LVWH GDQV OD SOXSDUW GHV eWDWV HW 3URYLQFHV GHV GRFXPHQWV
OLVWDQW OHV ´3URKLELWHG 5DWLQJ 9DULDEOHVµ� FRPPH $XWRPRELOH ,QVXUDQFH 5DWH %RDUG ���� HQ $OEHUWD�

��



SUHVWDWLRQV GHV SDUWLFXOLHUV ORUVTXH O·XWLOLVDWLRQ GX VH[H HVW XQ IDFWHXU GpWHUPLQDQW GDQV O·pYDOXDWLRQ
GX ULVTXH� VXU OD EDVH GH GRQQpHV DFWXDULHOOHV HW VWDWLVWLTXHV SHUWLQHQWHV HW SUpFLVHVµ� FRPPH OH
UDSSHOOH /DXORP ����� (Q )UDQFH� O·DUWLFOH /� ����� GX &RGH GHV $VVXUDQFHV DIILUPH TXH ´OH PLQLVWUH
FKDUJp GH O·pFRQRPLH SHXW DXWRULVHU SDU DUUrWp GHV GLIIpUHQFHV GH SULPHV HW GH SUHVWDWLRQV IRQGpHV
VXU OD SULVH HQ FRPSWH GX VH[H HW SURSRUWLRQQpHV DX[ ULVTXHV ORUVTXH GHV GRQQpHV DFWXDULHOOHV
HW VWDWLVWLTXHV SHUWLQHQWHV HW SUpFLVHV pWDEOLVVHQW TXH OH VH[H HVW XQ IDFWHXU GpWHUPLQDQW GDQV
O·pYDOXDWLRQ GX ULVTXH G·DVVXUDQFHµ� $X 4XpEHF� FRPPH O·DIILUPH O·DUWLFOH ���� GH OD FKDUWH GHV
GURLWV HW OLEHUWpV GH OD SHUVRQQH� ´OD GLVWLQFWLRQ IRQGpH VXU O·kJH� OH VH[H RX O·pWDW FLYLO HVW SHUPLVH
ORUVTX·HOOH UHSRVH VXU XQ IDFWHXU TXL SHUPHW GH GpWHUPLQHU XQ ULVTXH� 3DU H[HPSOH� XQH FRPSDJQLH
G·DVVXUDQFH SHXW YRXV SRVHU GHV TXHVWLRQV VXU YRWUH kJH HW YRWUH VH[H SRXU IL[HU YRWUH SULPHµ�
(Q &DOLIRUQLH� FRPPH OH QRWDLW %XWOHU HW %XWOHU ����� GH QRPEUHXVHV YDULDEOHV GH WDULILFDWLRQ QH
SHXYHQW rWUH XWLOLVpHV SDU OHV DVVXUHXUV V·LO QH VRQW SDV OLpV GHPDQLqUH FDXVDOH DX ULVTXH G·DFFLGHQW
HW j OHXU FR�W�

3RXU OXWWHU FRQWUH OHV GLVFULPLQDWLRQV� LO H[LVWH GHV LQWHUGLFWLRQV JpQpUDOHV� IRUPXOpHV GDQV OH &RGH SpQDO HW OH &RGH
FLYLO� HW GHV LQWHUGLFWLRQV VSpFLDOHV HQ GURLW GHV DVVXUDQFHV� LQVpUpHV GDQV OH &RGH GHV DVVXUDQFHV� 7RXWHV GHX[
FRQQDLVVHQW GHV DPpQDJHPHQWV j JpRPpWULH YDULDEOH OLpV DX[ VSpFLILFLWpV GH O·DFWLYLWp G·DVVXUDQFH� (Q PDWLqUH
FLYLOH� XQH LQWHUGLFWLRQ JpQpUDOH� DSSOLFDEOH j O·DVVXUDQFH� HVW SUpYXH j O·DUWLFOH ����� GX &RGH FLYLO� OHTXHO GLVSRVH
TXH ©1XO QH SHXW IDLUH O·REMHW GH GLVFULPLQDWLRQV HQ UDLVRQ GH VHV FDUDFWpULVWLTXHV JpQpWLTXHV ª� (QPDWLqUH SpQDOH�
OH UHIXV RX OD VXERUGLQDWLRQ GH OD IRXUQLWXUH G·XQ VHUYLFH RX G·XQ ELHQ IRQGp VXU O·XQ GHV FULWqUHV ² GLVFULPLQDWRLUHV
² ILJXUDQW j O·DUWLFOH ����� RX ������� GX &RGH SpQDO FRQVWLWXH XQH GLVFULPLQDWLRQ UpSUpKHQVLEOH �&� SpQ�� DUW� ����
� HW V��� 'HSXLV ����� VRQW DLQVL YLVpHV O·HQVHPEOH GHV GLVFULPLQDWLRQV GLUHFWHV RX LQGLUHFWHV IRQGpHV VXU GH WHOV
FULWqUHV �/� �� PDL ���� � PRGLI� SDU /� �� QRY� ���� GH PRGHUQLVDWLRQ GH OD MXVWLFH GX ;;,qPHVLqFOH�� DYHF XQH
GpURJDWLRQ JpQpUDOH HQ SUpVHQFH GH GLIIpUHQFHV GH WUDLWHPHQW © MXVWLILpHV SDU XQ EXW OpJLWLPH ª HW VL © OHV PR\HQV
GH SDUYHQLU j FH EXW VRQW QpFHVVDLUHV HW DSSURSULpV ª� 8Q UHQYHUVHPHQW GH OD FKDUJH GH OD SUHXYH HVW SUpYX SRXU
OHV DFWLRQV SRUWpHV GHYDQW OH MXJH FLYLO �/� �� PDL ����� DUW� ��� j OD GLIIpUHQFH GHV UqJOHV GH SUHXYH DSSOLFDEOHV
GHYDQW OH MXJH SpQDO R� LO UHYLHQW DX GHPDQGHXU GH SURXYHU OD GLVFULPLQDWLRQ�

(Q SUHPLHU OLHX� XQH GLVWLQFWLRQ IRQGpH VXU O·kJH QRWDPPHQW �&� SpQ�� DUW� ����� HW ������ HVW FRQVWLWXWLYH G·XQH
GLVFULPLQDWLRQ SpQDOHPHQW VDQFWLRQQpH VL HOOH WHQG j DSSOLTXHU XQH GLIIpUHQFH GH WUDLWHPHQW SRXU O·DFFqV DX[
JDUDQWLHV G·DVVXUDQFH RX SRXU OD FHVVDWLRQ GHV SUHVWDWLRQV G·DVVXUDQFH � HOOH HVW GRQF LQWHUGLWH GDQV OHV ULVTXHV
GH SHUWH G·HPSORL SRXU JDUDQWLU XQ SUrW EDQFDLUH SDU H[HPSOH� 0DLV XQH GpURJDWLRQ HVW SUpYXH SRXU OD WDULILFDWLRQ
GHV FRQWUDWV G·DVVXUDQFH VXU OD YLH �DVVXUDQFHV GpFqV HW UHQWHV YLDJqUHV�� SDU DSSOLFDWLRQ GHV WDEOHV GH PRUWDOLWp
�&� DVVXU�� DUW� $ �������� /H 'pIHQVHXU GHV GURLWV D DGPLV FHWWH GLVFULPLQDWLRQ SRXU XQ FDQGLGDW j O·DVVXUDQFH
VDQWp kJp GH �� DQV GRQW O·DGKpVLRQ D pWp UHIXVpH FDU OD SROLFH OD OLPLWDLW j �� DQV �DYLV Q� 0/'� ���������
�� QRYHPEUH ���� � ´ORUVTX·HOOHV VRQW REMHFWLYHPHQW MXVWLILpHV SDU GHV pOpPHQWV DFWXDULHOV HW VWDWLVWLTXHV� OHV
OLPLWHV G·kJH GDQV O·DFFqV j XQ FRQWUDW G·DVVXUDQFH GH SHUVRQQHV QH FRQVWLWXHQW SDV GHV GLVFULPLQDWLRQVµ �⇧� ´OH
FDUDFWqUH DOpDWRLUH GX FRQWUDW G·DVVXUDQFH� OHV SULQFLSHV GH VpOHFWLRQ GHV ULVTXHV HW GH OHXU PXWXDOLVDWLRQ� SHXYHQW
MXVWLILHU OD SULVH HQ FRPSWH GX FULWqUH GH O·kJH HQ PDWLqUH G·DVVXUDQFH GH SHUVRQQHVµ� /·DUWLFOH � GH OD ORL GX ��
PDL ���� SUpYRLW GHX[ DXWUHV H[FHSWLRQV TXL GHYUDLHQW rWUH FRQILUPpHV SDU OD SURSRVLWLRQ GH GLUHFWLYH UHODWLYH j
O·pJDOLWp GH WUDLWHPHQW HQWUH OHV SHUVRQQHV �&20 �������� GX � MXLOOHW ����� � �� OHV GLIIpUHQFHV GH WUDLWHPHQW
MXVWLILpHV SDU XQ EXW OpJLWLPH� VL OHV PR\HQV GH SDUYHQLU j FH EXW VRQW QpFHVVDLUHV HW DSSURSULpV � �� ORUVTXH OHV
GLIIpUHQFHV GH WUDLWHPHQW VRQW SUpYXHV HW DXWRULVpHV SDU OHV ORLV HW UqJOHPHQWV HQ YLJXHXU�

(Q GHX[LqPH OLHX� VRQW pJDOHPHQW SURKLEpHV OHV GLVFULPLQDWLRQV IRQGpHV VXU © OD VLWXDWLRQ GH IDPLOOH ª RX VXU O·
© RULHQWDWLRQ VH[XHOOH ª �&� SpQ�� DUW� ����� HW ������� (QWUHUDLW GDQV FHWWH FDWpJRULH� HQ SUpVHQFH G·XQ FRXSOH
G·DVVXUpV KRPRVH[XHOV� OH UHIXV SDU XQ HPSOR\HXU GH YHUVHU OH EpQpILFH G·XQ FDSLWDO GpFqV DX SURILW GX SDUWHQDLUH
SDFVp G·XQ VDODULp RX DX SURILW GX VDODULp SDFVp HQ FDV GH GpFqV GH VRQ SDUWHQDLUH �⇧�

'LVFULPLQDWLRQ 	 DVVXUDQFH� SDU 5RGROSKH %LJRW

3RXU UHSUHQGUH O·DQDO\VH GH &XPPLQV HW DO� ����� LO H[LVWH SOXVLHXUV FULWqUHV SRXU MXVWLILHU O·XWLOLVDWLRQ
�RX SDV� G·XQH YDULDEOH WDULIDLUH � XQ FULWqUH DFWXDULHO� RSpUDWLRQQHO� G·DFFHSWDELOLWp VRFLDOH HW OpJDO�
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����� 8Q FULWqUH DFWXDULHO

8QH YDULDEOH GH FODVVLILFDWLRQ HVW FRQVLGpUpH FRPPH DFWXDULHOOHPHQW MXVWH� DX VHQV GH &XPPLQV
HW DO� ����� VL HOOH HVW SUpFLVH� VL HOOH DVVXUH O·KRPRJpQpLWp HQWUH OHV PHPEUHV� VL HOOH SUpVHQWH
XQH FUpGLELOLWp VWDWLVWLTXH HW VL HOOH HVW ILDEOH GDQV OH WHPSV� 8QH YDULDEOH GH FODVVLILFDWLRQ VHUD
GLWH ´H[DFWHµ VL HOOH UpSDUWLW OHV DVVXUpV GH IDoRQ j FH TXH FKDFXQ SDLH XQH SULPH SURSRUWLRQQHOOH
j VRQ FR�W SUpYX GHV VLQLVWUHV� 3RXU SUpYHQLU O·DQWLVpOHFWLRQ� F·HVW SUREDEOHPHQW OH FULWqUH OH
SOXV LPSRUWDQW� /·KRPRJpQpLWp H[LJH TXH WRXV OHV DVVXUpV G·XQH PrPH FODVVH GH ULVTXH DLHQW OH
PrPH FR�W DWWHQGX GHV VLQLVWUHV� ,O IDXW XQ JUDQG QRPEUH G·DVVXUpV GDQV FKDTXH JURXSH SRXU
TXH O·KLVWRULTXH GHV VLQLVWUHV GX JURXSH VRLW VWDWLVWLTXHPHQW FUpGLEOH� HW TXH OD PXWXDOLVDWLRQ
SXLVVH DYRLU HQFRUH GX VHQV� 8Q QRPEUH WURS IDLEOH GH PHPEUHV HQWUDvQH GHV SHUWHV TXL YDULHQW
IRUWHPHQW G·XQH DQQpH j O·DXWUH HW IDLW IOXFWXHU OHV SULPHV GH OD PrPH PDQLqUH� (QILQ� XQH YDULDEOH
GH FODVVLILFDWLRQ ILDEOH SURGXLW GHV GLIIpUHQFHV GH FR�WV HQWUH OHV GLIIpUHQWV JURXSHV TXL UHVWHQW
UHODWLYHPHQW VWDEOHV GDQV OH WHPSV� ÈWUH SHUoX FRPPH XQ ´ERQ ULVTXHµ HQ ���� SXLV FRPPH XQ
´PDXYDLV ULVTXHµ HQ ����� VDQV DYRLU HX O·LPSUHVVLRQ TXH VD FRQGXLWH DLW FKDQJp HQWUH WHPSV� QH
VHUD JpQpUDOHPHQW SDV ELHQ SHUoX�

�⇧� (Q WURLVLqPH OLHX� OHV GLVFULPLQDWLRQV IRQGpHV VXU OD JURVVHVVH HW OD PDWHUQLWp GHV IHPPHV VRQW SURKLEpHV� (Q
DVVXUDQFH� LO QH SHXW OHXU rWUH UpVHUYp XQ WUDLWHPHQW PRLQV IDYRUDEOH HQ PDWLqUH GH SULPHV HW GH SUHVWDWLRQV SDU
VXLWH GHV IUDLV OLpV j OD JURVVHVVH HW j OD PDWHUQLWp �&� DVVXU�� DUW� /� ������ ,� DOLQpD �� FDU SDU SULQFLSH OHV GHX[ VH[HV
VRQW FRQFHUQpV SDU OD PDWHUQLWp� $XWUHPHQW GLW� OHV FRQWUDWV G·DVVXUDQFH� TXHO TXH VRLW OH ULVTXH FRXYHUW �VDQWp�
SUpYR\DQFH����� QH GRLYHQW SOXV FRPSRUWHU GH WUDLWHPHQWV GLIIpUHQFLpV VXU FHV IDFWHXUV� /D FODXVH LQVWLWXDQW XQ GpODL
GH FDUHQFH SOXV ORQJ SRXU OD SULVH HQ FKDUJH GHV IUDLV G·KRVSLWDOLVDWLRQ� ORUVTXH FHWWH GHUQLqUH HVW FRQVpFXWLYH j
XQH JURVVHVVH� Q·HVW GRQF SOXV OLFLWH� (Q UHYDQFKH� V·LO H[LVWH GHV GRQQpHV DFWXDULHOOHV HW VWDWLVWLTXHV SHUWLQHQWHV�
DXWUHPHQW GLW SDU GHV FRQVLGpUDWLRQV REMHFWLYHV� © OHV GLVSRVLWLRQV FRQWUDFWXHOOHV SOXV IDYRUDEOHV DX[ IHPPHV
SRXUURQW VXEVLVWHU� /H QRQ�UHVSHFW GH FHV GLVSRVLWLRQV H[SRVH DX[ VDQFWLRQV SUpYXHV SDU OH &RGH SpQDO SRXU OHV
DFWHV GH GLVFULPLQDWLRQ ª �/DP\ $VVXUDQFHV� ����� Q� ������

(Q TXDWULqPH OLHX� OH UHIXV GH OD IRXUQLWXUH G·XQ ELHQ RX G·XQ VHUYLFH HQ UDLVRQ GX OLHX GH UpVLGHQFH G·XQH SHUVRQQH
FRQVWLWXH XQH GLVFULPLQDWLRQ DX VHQV SpQDO �&� SpQ�� DUW� ������� 6·LO HVW WRXMRXUV SRVVLEOH GH PRGXOHU OH PRQWDQW GH
OD SULPH HQ IRQFWLRQ GX OLHX GH UpVLGHQFH GH O·DVVXUp� O·DVVXUHXU VH YRLW LQWHUGLUH GH UHIXVHU XQ FDQGLGDW j O·DVVXUDQFH
j UDLVRQ GH FH IDFWHXU� 1H VRQW SDV FRQFHUQpHV OHV VRXVFULSWLRQV RX DGKpVLRQV UpDOLVpHV SDU GHV UpVLGHQWV G·eWDWV
DYHF OHVTXHOV XQ DVVXUHXU IUDQoDLV Q·HVW SDV KDELOLWp j FRQWUDFWHU �/DP\ $VVXUDQFHV� ����� Q� ������

(Q FLQTXLqPH OLHX� HVW SURKLEp OH UHIXV G·DVVXUDQFH HQ UDLVRQ GH OD SUpFDULWp VRFLDOH GH O·DVVXUp� TXL HQWUH GDQV
OH FKDPS GH O·LQIUDFWLRQ GH GLVFULPLQDWLRQ SRXU UHIXV GH OD IRXUQLWXUH G·XQ ELHQ RX G·XQ VHUYLFH HQ UDLVRQ © GH
OD SDUWLFXOLqUH YXOQpUDELOLWp UpVXOWDQW GH OD VLWXDWLRQ pFRQRPLTXH� DSSDUHQWH RX FRQQXH GH VRQ DXWHXU ª �&� SpQ��
DUW� ������ PRGLILp SDU /� �� MXLQ ���� YLVDQW j OXWWHU FRQWUH OD GLVFULPLQDWLRQ j UDLVRQ GH OD SUpFDULWp VRFLDOH��
/·DVVXUHXU QH SHXW UHMHWHU XQH DGKpVLRQ RX XQH VRXVFULSWLRQ VXU FHWWH EDVHPDLV LO SHXW QpDQPRLQV WHQLU FRPSWH GH
FH IDFWHXU SRXU PRGXOHU OH PRQWDQW GH OD SULPH� 5HOHYRQV TXH GHSXLV OH �� MXLQ ����� XQH GLVFULPLQDWLRQ LQGLUHFWH
SHXW UpVXOWHU G·XQH GLVSRVLWLRQ� XQ FULWqUH RX XQH SUDWLTXH QHXWUH HQ DSSDUHQFH� PDLV VXVFHSWLEOH G·HQWUDvQHU XQ
GpVDYDQWDJH SDUWLFXOLHU SRXU GHV SHUVRQQHV� ,O H[LVWH SDU DLOOHXUV XQ V\VWqPH FRPSOH[H GH SURWHFWLRQ SRXU OHV
SHUVRQQHV YXOQpUDEOHV HQ DVVXUDQFH � ´OH PRXYHPHQW SRXU OHV SHUVRQQHV YXOQpUDEOHV HVW XQH GDQVH TXL DOWHUQH
HQWUH SURWHFWLRQ VSpFLDOH HW SURWHFWLRQ LQGLIIpUHQFLpHµ �1RJXpUR ����� RS� FLW�� 5*'$� S� �����

'LVFULPLQDWLRQ 	 DVVXUDQFH� SDU 5RGROSKH %LJRW

����� 8Q FULWqUH RSpUDWLRQQHO

&HUWDLQHV YDULDEOHV GH FODVVLILFDWLRQ GHV ULVTXHV DFWXDULHOOHPHQW pTXLWDEOHV QH SHXYHQW SDV rWUH
PLVHV HQ ±XYUH GDQV OD SUDWLTXH FDU HOOHV QH SRVVqGHQW SDV OHV FULWqUHV RSpUDWLRQQHOV G·REMHFWLYLWp�
GH IDLEOH FR�W GH PLVH HQ ±XYUH HW GH GLIILFXOWp GH PDQLSXODWLRQ� /HV GRQQpHV GRQW OD FROOHFWH HW

��



OD YpULILFDWLRQ VRQW ORXUGHV HW FR�WHXVHV IRQW UDUHPHQW GH ERQQHV YDULDEOHV GH FODVVLILFDWLRQ� (Q
OLHQ DYHF O·REMHFWLI GH IDLEOHV FR�WV DGPLQLVWUDWLIV� OHV GRQQpHV XWLOLVpHV GDQV XQ DXWUH EXW IRQW GH
ERQQHV YDULDEOHV GH FODVVLILFDWLRQ GHV ULVTXHV� /·XWLOLVDWLRQ G·XQH YDULDEOH GpFODUpH� RX FROOHFWpH
SDU G·DXWUHV RUJDQLVPHV� UpGXLW OD SUREDELOLWp TX·HOOH VRLW PDQLSXOpH� HW FRPPH OH VRXOLJQHQW
&XPPLQV HW DO� ����� GLPLQXH OH FR�W GH OD YpULILFDWLRQ� 8QH YDULDEOH GH FODVVLILFDWLRQ GRLW RIIULU
SHX G·DPELJXwWp HQWUH OHV DVVXUpV� HW OHV FODVVHV WRWDOHV GpFULWHV SDU OD YDULDEOH GRLYHQW rWUH
PXWXHOOHPHQW H[FOXVLYHV HW H[KDXVWLYHV�

/HV GLVFULPLQDWLRQV UHODWLYHV DX VH[H IRQW O·REMHW G·XQ UpJLPH UHQRXYHOp GpGLp DX[ QRXYHDX[ FRQWUDWV FRQFOXV j
FRPSWHU GX �� GpFHPEUH ���� �VDXI OHV FRQWUDWV GH UHWUDLWH� PDODGLH HW DFFLGHQW VRXVFULWV SDU XQ HPSOR\HXU HW
DX[TXHOV DGKqUH OH VDODULp j WLWUH REOLJDWRLUH � &� VpF� VRF�� DUW� /� ������ HW YLVDQW j DSSOLTXHU GH PDQLqUH XQLIRUPH
OD UqJOH XQLVH[H ² SURKLEDQW WRXWH GLVFULPLQDWLRQ GLUHFWH RX LQGLUHFWH IRQGpH VXU OH VH[H ² DX[ FRQWUDWV G·DVVXUDQFH
DX VHLQ GH O·8QLRQ HXURSpHQQH �3DUOpDQL ����� S� ����� /·DUWLFOH $� ����� GX &RGH GHV DVVXUDQFHV D LQWpJUp OHV
OLJQHV GLUHFWULFHV GH OD &RPPLVVLRQ HXURSpHQQH �$UU� �� GpF� ����� 125 � (),7�������$� UHODWLI j O·pJDOLWp HQWUH
OHV KRPPHV HW OHV IHPPHV HQ DVVXUDQFH� -2 �� GpF�� PRG� SDU $UU� � IpYU� ����� 125 � (),7�������$� -2 ��
IpYU���

/H FDOFXO GHV SULPHV HW SUHVWDWLRQV HQWUH GDQV OH FKDPS G·DSSOLFDWLRQ GH OD UqJOH XQLVH[H �GDQV OHV RSpUDWLRQV
G·DVVXUDQFH FODVVpHV� SDU UpIpUHQFH j O·DUWLFOH 5� ������ GDQV OHV EUDQFKHV � � © $FFLGHQWV �\ FRPSULV OHV DFFLGHQWV
GX WUDYDLO HW OHV PDODGLHV SURIHVVLRQQHOOHV� ª �DUW� D� ������� � © 0DODGLH ª �DUW� $� ������� � © &RUSV GH YpKLFXOHV
WHUUHVWUHV �DXWUHV TXH IHUURYLDLUHV� ª �DUW� $� ������� �� ©5HVSRQVDELOLWp FLYLOH YpKLFXOHV WHUUHVWUHV DXWRPRWHXUVª �DUW�
$� ������� �� ©9LH�GpFqVª �DUW� $� ������� �� © $VVXUDQFHV OLpHV j GHV IRQGV G·LQYHVWLVVHPHQW ª �$UW� $� ������� ��
© 2SpUDWLRQV WRQWLQLqUHV ª �$UW� $� ������� �� © 7RXWH RSpUDWLRQ j FDUDFWqUH FROOHFWLI GpILQLH j OD VHFWLRQ , GX FKDSLWUH
,HUGX WLWUH ,9 GX OLYUH ,9 ª �DUW� $� �������� $ WLWUH GpURJDWRLUH� OH FULWqUH GX VH[H SHXW rWUH HPSOR\p © FRPPH IDFWHXU
G·pYDOXDWLRQ GHV ULVTXHV HQ JpQpUDO SRXU UHFXHLOOLU� VWRFNHU� XWLOLVHU GHV LQIRUPDWLRQV VXU OH VH[H RX OLpHV DX VH[H
SRXU OH SURYLVLRQQHPHQW HW OD WDULILFDWLRQ LQWHUQHV� OH PDUNHWLQJ HW OD SXEOLFLWp� OD WDULILFDWLRQ GH OD UpDVVXUDQFH�
/·XWLOLVDWLRQ GX VH[H FRPPH GLVFULPLQDWLRQ LQGLUHFWH HVW pJDOHPHQW DGPLVH SRXU OD WDULILFDWLRQ GH FHUWDLQV ULVTXHV
UpHOV� FRPPH SDU H[HPSOH XQH GLIIpUHQFLDWLRQ GH SULPHV IRQGpH VXU OD WDLOOH GX PRWHXU G·XQH YRLWXUH DORUV PrPH
TXH OHV YRLWXUHV OHV SOXV SXLVVDQWHV VRQW GH IDLW GDYDQWDJH DFKHWpHV SDU OHV KRPPHV ª �/DP\ $VVXUDQFHV� �����
������

3RXU PHWWUH HQ FRQIRUPLWp OD ORL IUDQoDLVH DYHF OHV UqJOHV HXURSpHQQHV� O·DUWLFOH /� ����� GX &RGH GHV DVVXUDQFHV D
pWp UppFULW DYHF OD ORL GX �� MXLOOHW ����� 8Q DOLQpD ,, ELV D pWp DMRXWp � © /D GpURJDWLRQ SUpYXH DX GHUQLHU DOLQpD GX , HVW
DSSOLFDEOH DX[ FRQWUDWV HW DX[ DGKpVLRQV j GHV FRQWUDWV G·DVVXUDQFH GH JURXSH FRQFOXHV RX HIIHFWXpHV DX SOXV WDUG
OH �� GpFHPEUH ���� HW j FHV FRQWUDWV HW DGKpVLRQV UHFRQGXLWV WDFLWHPHQW DSUqV FHWWH GDWH� /D GpURJDWLRQ Q·HVW
SDV DSSOLFDEOH DX[ FRQWUDWV HW DX[ DGKpVLRQVPHQWLRQQpV DX SUHPLHU DOLQpD GX SUpVHQW ,, ELV D\DQW IDLW O·REMHW DSUqV
OH �� GpFHPEUH ���� G·XQHPRGLILFDWLRQ VXEVWDQWLHOOH� QpFHVVLWDQW O·DFFRUG GHV SDUWLHV� DXWUH TX·XQHPRGLILFDWLRQ
TX·XQH DX PRLQV GHV SDUWLHV QH SHXW UHIXVHU ª� (Q PDWLqUH GH JDUDQWLHV FROOHFWLYHV FRPSOpPHQWDLUHV GHV VDODULpV�
DXFXQH GLVFULPLQDWLRQ IRQGpH VXU OH VH[H QH SHXW rWUH UpDOLVpH� 0DLV OHV DVVXUHXUV RQW WRXMRXUV OD SRVVLELOLWp GH
SURSRVHU GHV RSWLRQV GDQV OHV SROLFHV RX GHV SURGXLWV G·DVVXUDQFH VHORQ OH VH[H DILQ GH FRXYULU OHV FRQGLWLRQV TXL
FRQFHUQHQW H[FOXVLYHPHQW RX HVVHQWLHOOHPHQW OHV KRPPHV RX OHV IHPPHV� 8QH FRXYHUWXUH GLIIpUHQFLpH HVW GRQF
SRVVLEOH SRXU OH FDQFHU GX VHLQ RX GH O·XWpUXV HQ HQFRUH OH FDQFHU GH OD SURVWDWH�

'LVFULPLQDWLRQ SDU OH VH[H 	 DVVXUDQFH� SDU 5RGROSKH %LJRW

����� 8Q FULWqUH G·DFFHSWDELOLWp VRFLDOH

8QH WURLVLqPH FRQVLGpUDWLRQ GDQV OD VpOHFWLRQ GHV YDULDEOHV GH FODVVLILFDWLRQ GHV ULVTXHV HVW
O·DFFHSWDELOLWp VRFLDOH� 6HORQ OD FODVVLILFDWLRQ GH &XPPLQV HW DO� ����� OHV TXDWUH SULQFLSDX[ FULWqUHV
VRQW OH UHVSHFW GH OD YLH SULYpH� OD FDXVDOLWp� OD FRQWU{ODELOLWp HW OH FDUDFWqUH DERUGDEOH�GLVSRQLEOH�
/H UHVSHFW GH OD YLH SULYpH LQIOXH VXU OD YRORQWp GHV LQGLYLGXV GH GLYXOJXHU FHUWDLQHV LQIRUPDWLRQV
TXL� j OHXU WRXU� LQIOXHQW VXU OD SUpFLVLRQ G·XQH YDULDEOH GH FODVVLILFDWLRQ GHV ULVTXHV DLQVL TXH VXU
OD IDFLOLWp DYHF ODTXHOOH HOOH SHXW rWUH FROOHFWpH HW YpULILpH �QRXV UHYLHQGURQV VXU FH SRLQW j OD ILQ
GH FHWWH SDUWLH�� /D FDXVDOLWp H[LJH SOXV TX·XQH UHODWLRQ LQWXLWLYH HQWUH OD YDULDEOH GH FODVVLILFDWLRQ

��



HW OHV SHUWHV DWWHQGXHV� 8QH ERQQH YDULDEOH GH FODVVLILFDWLRQ GHV ULVTXHV GRLW HQFRXUDJHU OHV
LQGLYLGXV j DJLU SRXU UpGXLUH OD IUpTXHQFH HW�RX OD JUDYLWp DWWHQGXHV GH OHXUV SHUWHV � OH FULWqUH GH
´FRQWU{ODELOLWpµ� /H FULWqUH VRFLDO G·DERUGDELOLWp � GLVSRQLELOLWp H[LJH TXH FHX[ TXL GRLYHQW DFKHWHU XQH
SURWHFWLRQ G·DVVXUDQFH SXLVVHQW UDLVRQQDEOHPHQW OH IDLUH� /·DFFHSWDELOLWp VRFLDOH VHPEOH G·DXWDQW
SOXV JUDQGH TXH OH ULVTXH HVW UHOLp j XQ FULWqUH UHOHYDQW G·XQ FKRL[ GH O·DVVXUp�

����� 8Q FULWqUH OpJDO

(QILQ� HQ SUDWLTXH� O·XWLOLVDWLRQ RX O·LQWHUGLFWLRQ GH FHUWDLQHV YDULDEOHV GH FODVVLILFDWLRQ HVW OH
SOXV VRXYHQW LPSRVpH SDU XQH ORL �RX XQ UqJOHPHQW�� $X &DQDGD� OHV ORLV SURYLQFLDOHV� TXL VRQW
JpQpUDOHPHQW SOXV UHVWULFWLYHV TXH GDQV OD SOXSDUW GHV eWDWV DX[ eWDWV�8QLV� H[LJHQW JpQpUDOHPHQW
TXH OHV YDULDEOHV GH FODVVLILFDWLRQ QH VRLHQW SDV LQMXVWHPHQW GLVFULPLQDWRLUHV� F·HVW�j�GLUH TXH
OH FULWqUH G·pTXLWp DFWXDULHOOH GRLW rWUH GpPRQWUp� &HSHQGDQW� OHV YDULDEOHV GH FODVVLILFDWLRQ RQW
SDUIRLV pWp LQWHUGLWHV SDUFH TX·LO Q·H[LVWH TX·XQH UHODWLRQ GH FRUUpODWLRQ HW QRQ GH FDXVDOLWp HQWUH
OD YDULDEOH GH FODVVLILFDWLRQ HW OHV FR�WV GHV VLQLVWUHV SUpYXV� RX SDUFH TX·HOOHV RQW pWp MXJpHV
VRFLDOHPHQW LQDFFHSWDEOHV� /HV FULWqUHV OpJDX[� pYLGHPPHQW� YDULHQW SDU eWDW HW 3URYLQFH� FRPPH
QRXV OH PHQWLRQQLRQV GDQV OH 7DEOHDX ���� 'HV HQFDGUpV UHYLHQQHQW VXU OH FULWqUH OpJDO HQ )UDQFH�
HQWUH OD SDJH �� HW OD SDJH ���

����� 9DULDEOH SURWpJpH

6DQV YDULDEOH H[SOLFDWLYH� RQ GLVSRVH GH OD SDLUH (y, p) DYHF p ELQDLUH� SDU H[HPSOH OH JHQUH ���
p " {+, )}� RX SOXV JpQpUDOHPHQW XQH GLVWLQFWLRQ GH OD IRUPH p " {0, 1} ��� $YHF GHV YDULDEOHV
H[SOLFDWLYHV� RQ GLVSRVH GX WULSOHW (y,x, p)� &RQVLGpURQV XQH EDVH GH GRQQpHV WpOpPDWLTXHV� DYHF
���� FRQWUDWV G·DVVXUDQFHV� REVHUYpV SHQGDQW XQH DQQpH FRPSOqWH� GpFULWH GDQV OH 7DEOHDX ��� HW
OD )LJXUH ���� 2Q GLVSRVH G·XQ FRXSOH GH YDULDEOHV (x1, x2)� UHVSHFWLYHPHQW OH QRPEUH GH NLORPqWUHV
SDUFRXUXV HQ ���� HW O·kJH GH O·DVVXUp �TXL Q·HVW SDV YX LFL FRPPH XQ DWWULEXW SURWpJp�� G·XQH
YDULDEOH SURWpJpH ELQDLUH p FRUUHVSRQGDQW DX JHQUH GX FRQGXFWHXU� HW y HVW OD YDULDEOH ELQDLUH
LQGLTXDQW OD VXUYHQDQFH G·DFFLGHQW HQ ����� TXH O·RQ FKHUFKH j SUpGLUH TXDQG RQ YHXW FDOFXOHU
XQ WDULI�

9DULDEOH SURWpJpH ELQDLUH� VDQV YDULDEOHV H[SOLFDWLYHV

6DYRLU VL OH JHQUH p HVW XQH YDULDEOH ´SUpGLFWLYHµ� RX ´GLVFULPLQDQWHµ �TXDQG RQ YHXW SUpGLUH OD
VLQLVWUDOLWp� SHXW V·LQWHUSUpWHU VRXV OD IRUPH G·XQ WHVW VWDWLVWLTXH� H0 : E[Y ∂P = +] = E[Y ∂P = )]�
TXL HVW XQ WHVW GH PR\HQQH VXU GHX[ pFKDQWLOORQV� 'DQV OH FDV R� y HVW XQH YDULDEOH ELQDLUH� RQ D
XQ WHVW GH SURSRUWLRQ� /H WHVW HVW DORUV pTXLYDOHQW j WHVWHU O·LQGpSHQGHQFH HQWUH OHV GHX[ YDULDEOHV
ELQDLUHV y �j YDOHXUV GDQV {0, 1}� HW p �j YDOHXUV GDQV {+, )}�� SDU XQ WHVW GX FKL�GHX[� ,FL� OH WHVW
G·pJDOLWp GH SURSRUWLRQ HW OH WHVW GX FKL�GHX[ RQW XQH S�YDOXH �� GH ����� ��

��� &RPPH UDSSHOp HQ SUpDPEXOH GX GRFXPHQW� FRQIRUPpPHQW j O·XVDJH GDQV OD OLWWpUDWXUH� OH JHQUH VHUD VRXYHQW
XWLOLVp FRPPH YDULDEOH SURWpJpH SRXU LOOXVWUHU GLIIpUHQWHV QRWLRQV HQ OLHQ DYHF OHV GLVFULPLQDWLRQV� HW VHUD WUDLWp FRPPH
XQH YDULDEOH ELQDLUH �SUHQDQW GHX[ YDOHXUV ´KRPPHµ HW ´IHPPHµ�� ,O QH V·DJLW DXFXQHPHQW G·XQH SULVH GH SRVLWLRQ�
��� /D OLWWpUDWXUH VXU OHV GLVFULPLQDWLRQ XWLOLVH OHV WHUPHV ´JURXSH SULYLOpJLpµ� ´JURXSH IDYRULVpµ HW ´JURXSH PDMRULWDLUHµ

GH IDoRQ SUHVTXH LQWHUFKDQJHDEOH� FRPPH GLVFXWp j OD ILQ GH OD VHFWLRQ ������ (QFRUH XQH IRLV� FHV pWLTXHWWHV QH VRQW
SDV GHVWLQpHV j WUDQVPHWWUH XQ TXHOFRQTXH MXJHPHQW FRQFHUQDQW OH PpULWH UpHO� PDLV VRQW XQLTXHPHQW GHVWLQpHV j rWUH
GHVFULSWLYHV HW j UHFRQQDvWUH TX·KLVWRULTXHPHQW� XQ JURXSH D pWp IDYRULVp� DXWUHPHQW GLW� TX·LO D KLVWRULTXHPHQW UHoX XQH
VRUWH GH VWDWXW SULYLOpJLp TXH OH ´JURXSH GpIDYRULVpµ Q·D SDV UHoX�
��� /·K\SRWKqVH DOWHUQDWLYH pWDQW LFL TXH OH JHQUH HVW �VLJQLILFDWLYHPHQW� GLVFULPLQDQW�H1 : E[Y ∂P = +] j E[Y ∂P = )]�

��



)LJXUH ��� ² 6XUYHQDQFH G·XQ DFFLGHQW GH OD URXWH HQ IRQFWLRQ GH O·kJH GH FRQGXFWHXU� GX QRPEUH
GH NLORPqWUHV SDUFRXUXV SHQGDQW O·DQQpH ����� HW GX JHQUH GX FRQGXFWHXU� /HV SRLQWV EOHXV VRQW OHV
FRQGXFWHXUV QRQ�VLQLVWUpV HQ ����� HW OHV SRLQWV URXJHV VRQW OHV FRQGXFWHXU TXL RQW HX XQ VLQLVWUH HQ
�����

7RWDO )HPPHV +RPPHV 3URSRUWLRQV

����� DQV ������⇥���� � ����⇥ ��� � ������⇥���� � ���� ������ �

����� DQV ������⇥���� � ������⇥���� � ������⇥���� � ���� ������ �

SOXV GH �� DQV ������⇥���� � ������⇥���� � ������⇥ ��� � ���� ������ �

PRLQV GH ������ NP�DQ ������⇥���� � ������⇥ ��� � ������⇥���� � ���� ������ �

������������� NP�DQ ������⇥���� � ������⇥���� � ������⇥���� � ���� ������ �

SOXV GH ������ NP�DQ ������⇥���� � ����⇥���� � �����⇥���� � ���� ������ �

7RWDO ��������⇥���� � ������⇥���� � ������⇥���� � ���� ������ �

7DEOH ��� ² 6WDWLVWLTXHV GHVFULSWLYHV G·DFFLGHQWV VXU XQH EDVH GH ���� DVVXUpV FRXYHUWV SHQGDQW
O·DQQpH ����� /D SUHPLqUH YDULDEOH HVW O·kJH GX FRQGXFWHXU �FRXSpH HQ WURLV FODVVHV�� OD VHFRQGH HVW
OH QRPEUH GH NLORPqWUHV SDUFRXUXV HQ ���� �VRXUFH � FRPSDJQLH G·DVVXUDQFH HQ )UDQFH��

9DULDEOH SURWpJpH ELQDLUH� DYHF YDULDEOHV H[SOLFDWLYHV �x�

$X OLHX GH UHJDUGHU O·LQGpSHQGDQFH HQWUH y HW p �FRPPH DXSDUDYDQW�� RQ SHXW WHVWHU O·LQGpSHQGDQFH
HQWUH y HW p✓x� SRXU XQH YDULDEOH FDWpJRULHOOH x� FRPPH XQH WUDQFKH G·kJH� RX OD GLVWDQFH SDUFRXUXH
HQ XQ DQ� 3RXU XQ VHXLO G·kJH GH �� DQV �FUpDQW GHX[ FDWpJRULHV� OHV PRLQV GH �� DQV HW OHV SOXV
GH �� DQV�� HW SRXU XQ VHXLO GH NLORPpWUDJHV GH ������ NP� RQ D OHV WDEOHDX[ GH FRPSWDJH GH OD
7DEOH ���� /HV S�YDOXHV GHV WHVWV GX FKL�GHX[ VRQW UHVSHFWLYHPHQW GH ��� � HW GH ��� �� FH TXL QRXV
SRXVVH j UHMHWHU O·K\SRWKqVH G·LQGpSHQGDQFH HQWUH OD VLQLVWUDOLWp y HW O·LQWHUDFWLRQ JHQUH HW kJH �R�
RQ RSSRVH OHV MHXQHV FRQGXFWHXUV DX[ SOXV H[SpULPHQWpV� HW JHQUH HW NLORPpWUDJH �R� RQ RSSRVH

��



FHX[ TXL FRQGXLVHQW UHODWLYHPHQW SHX DX[ DXWUHV�� 'DQV OH GHUQLHU FDV� RQ YRLW TXH OH JHQUH LPSRUWH
SHX� OD YDULDEOH SULQFLSDOH pWDQW OH NLORPpWUDJH�

p ✓ x1 y = 0 y = 1 SURS�

P = ), kJH & 26 ��� �� ���� �

P = ), kJH > 26 ��� �� ���� �

P = +, kJH & 26 ��� �� ���� �

P = +, kJH > 26 ��� �� ��� �

p ✓ x2 y = 0 y = 1 SURS�

P = ), GLVW� & 10, 000 ��� �� ��� �

P = ), GLVW� > 10, 000 ��� �� ���� �

P = +, GLVW� & 10, 000 ��� �� ���� �

P = +, GLVW� > 10, 000 ��� �� ���� �

7DEOH ��� ² 6WDWLVWLTXHV GHVFULSWLYHV G·DFFLGHQWV VXU XQH EDVH GH ���� DVVXUpV FRXYHUWV SHQGDQW
O·DQQpH �����

)LJXUH ��� ² 6XUYHQDQFH G·XQ DFFLGHQW GH OD URXWH HQ IRQFWLRQ GH O·kJH GH FRQGXFWHXU HW GX JHQUH
GX FRQGXFWHXU� DYHF O·kJH HQ FODVVHV j JDXFKH� HW OD YHUVLRQ FRQWLQXH �OLVVpH� j GURLWH� HW DYHF OD
GLVWLQFWLRQ HQWUH OHV KRPPHV HW OHV IHPPHV�

9DULDEOH SURWpJpH QRQ�ELQDLUH

/D JUDQGH PDMRULWp GHV H[HPSOHV GDQV OD OLWWpUDWXUH VXU O·pTXLWp WUDLWH H[FOXVLYHPHQW GX FDV R�
OD YDULDEOH SURWpJpH p HVW ELQDLUH� HQ WpPRLJQHQW 1LHOVHQ ���� RX $JDUZDO HW 0LVKUD ���� SRXU
GHV RXYUDJHV UpFHQWV VXU OH VXMHW� 0DLV GDQV FHUWDLQV FDV� GHV YDULDEOHV FRQWLQXHV p SHXYHQW rWUH
FRQVLGpUpHV� FRPPH QRXV O·DYLRQV YX GDQV OH 7DEOHDX ���� FHUWDLQHV YDULDEOHV FRQWLQXHV SHXYHQW
rWUH XWLOLVpHV�

³ O·kJH �RX O·DQFLHQQHWp GX SHUPLV GH FRQGXLUH�� LQWHUGLW GDQV SOXVLHXUV eWDWV� FRPPH OD
&DOLIRUQLH RX OH 0DVVDFKXVHWWV� DX[ eWDWV�8QLV�

³ O·DGUHVVH RX OH FRGH SRVWDO� FRUUHVSRQGDQW j XQH LQIRUPDWLRQ VSDWLDOH� LQWHUGLWH GDQV O·$OEHUWD
HW O·2QWDULR� DX &DQDGD�

'DQV ODPDMRULWp GHV FDV� OD YDULDEOH FRQWLQXH HVW GLVFUpWLVpH HQ FODVVHV �DX OLHX GH O·kJH� RQ XWLOLVHUD
GHV FODVVHV G·kJHV � DX OLHX GH OD ORFDOLVDWLRQ JpRJUDSKLTXH� RQ XWLOLVHUD GHV UpJLRQV SUpGpILQLHV��

��



)LJXUH ��� ² 6XUYHQDQFH G·XQ DFFLGHQW GH OD URXWH HQ IRQFWLRQ GX QRPEUH GH NLORPqWUHV SDUFRXUXV
SHQGDQW O·DQQpH HW GX JHQUH GX FRQGXFWHXU� DYHF OD GLVWDQFH HQ FODVVHV j JDXFKH� HW OD YHUVLRQ
FRQWLQXH �OLVVpH HW HQ pFKHOOH ORJDULWKPLTXH� j GURLWH� HW DYHF OD GLVWLQFWLRQ HQWUH OHV KRPPHV HW OHV
IHPPHV�

0DLV LO HVW SRVVLEOH GH WUDLWHU OD YDULDEOH p FRPPH XQH YDULDEOH FRQWLQXH� HW G·XWLOLVHU GHV WHVWV
G·LQGpSHQGDQFH HQWUH p HW OD YDULDEOH FLEOH y SRXU WHVWHU OD SUpVHQFH� RX QRQ� GH GLVFULPLQDWLRQ�
FRPPH GDQV *UDUL HW 'HW\QLHFNL ����� /HV WHVWV GH GLVFULPLQDWLRQ VHURQW SUpVHQWpV GDQV OH &KDSLWUH
��

��� 4XHOTXHV H[HPSOHV GH GLVFULPLQDWLRQV

/H �� DR�W ���� �FRPPH OH UDFRQWH %XFKH] ����� $OH[DQGUH GH /DPHWK� GpSXWp GH OD QREOHVVH
PDLV UDOOLp DX WLHUV pWDW� SURSRVH FH TXL GHYLHQGUD O·DUWLFOH � GH OD 'pFODUDWLRQ GHV GURLWV GH O·KRPPH
HW GX FLWR\HQ� DIILUPDQW TXH ´7RXW FH TXL Q·HVW SDV GpIHQGX SDU OD /RL QH SHXW rWUH HPSrFKpµ
�DEXVLYHPHQW WUDGXLW �� ´WRXW FH TXL Q·HVW SDV LQWHUGLW HVW SHUPLVµ�� 'DQV FHWWH VHFWLRQ� QRXV DOORQV
UHYHQLU VXU OHV SULQFLSDOHV YDULDEOHV SURWpJpHV ��� UHQFRQWUpHV HQ DVVXUDQFH� DYHF OD GLVFULPLQDWLRQ
UDFLDOH� SDU OH JHQUH� SDU O·kJH� SDU OH SRLGV� HW GHV IXPHXUV�

��� 2Q GLUDLW �HQ ODWLQ� XEL OH[ QRQ GLVWLQJXLW� QHF QRV GLVWLQJXHUH GHEHPXV �LO Q·\ D SDV OLHX GH GLVWLQJXHU Oj R� OD ORL QH
GLVWLQJXH SDV��
��� &HUWDLQV DXWHXUV RQW� KLVWRULTXHPHQW� VXJJpUp GH FRQVLGpUHU XQH GLVFULPLQDWLRQ EDVpH GH OD ULFKHVVH �RX GX UHYHQX��

FRPPH %UXGQR ����� *LQR HW 3LHUFH ����� RX SOXV UpFHPPHQW 3DXJDP HW DO� ����� PDLV FH FULWqUH VHUD LFL pFDUWp�
/HV UpIOH[LRQV GH FHV DXWHXUV VRXOqYHQW WRXWHIRLV GHV TXHVWLRQV LPSRUWDQWHV VXU OHV OLHQV HQWUH OHV GLVFULPLQDWLRQV� OHV
LQpJDOLWpV �pFRQRPLTXHV� HW OD PpULWRFUDWLH� FRPPH OH VRXOLJQDLW DXVVL 'XEHW ���� HW �����

��



7RXW OH PRQGH D VRQ LGpH VXU OHV LQpJDOLWpV HW HQ SDUOH FRPPH VL F·pWDLW TXHOTXH FKRVH GH VLPSOH� 3HQFKRQV QRXV
VXU OD FRQVWUXFWLRQ G·LQGLFDWHXUV GH GLVSDULWpV GH JHQUH� &ODVVLTXHPHQW� LO H[LVWH GHX[ JUDQGHV DSSURFKHV GDQV OD
PHVXUH GHV LQGLFHV G·LQpJDOLWp GH JHQUH � �L� /D SUHPLqUH PpWKRGH PHVXUH O·pJDOLWp GHV JHQUH j O·DLGH G·HQTXrWHV�
JpQpUDOHPHQW HQ FRPSOpPHQW j G·DXWUHV TXHVWLRQV� 'DQV FH FDV� OD FRQQDLVVDQFH GH O·pJDOLWp HQWUH OHV JHQUHV
Q·HVW SDV O·REMHFWLI SULQFLSDO� �LL� /D GHX[LqPH DSSURFKH HVW EDVpH VXU GHV REMHFWLIV HW GHV VWDWLVWLTXHV SRXU OHV
TXDQWLILHU� /HV SUHPLHUV LQGLFHV LQWHUQDWLRQDX[ QH GDWHQW TXH GH ���� HW VRQW IRUWHPHQW EDVpV VXU O·LQGLFH GH
GpYHORSSHPHQW KXPDLQ �,'+� GX 318'� /·,'+ HVW XQ FRQFHSW ELHQ WKpRULVp HW ODUJHPHQW GLIIXVp � FHFL SHUPHW GH
VDYRLU DVVH] SUpFLVpPHQW FH TXH O·RQ PHVXUH PDLV OHV FRPSDUDLVRQV LQWHUQDWLRQDOHV VRQW GLIILFLOHV� /HV YDULDEOHV
FRPSOpPHQWDLUHV j O·,'+ TXL RQW SX rWUH SURSRVpHV VRQW VRXYHQW LQWpUHVVDQWHV PDLV FRPSOLTXHQW VXUWRXW OD OLVLELOLWp
GX UpVXOWDW�

'HSXLV OHV DQQpHV ����� SOXVLHXUV DOWHUQDWLYHV RQW pWp SURSRVpHV� 3DUPL OHV SOXV SRSXODLUHV� RQ SHXW FLWHU O·LQGLFH
GH SDULWp KRPPHV�IHPPHV �*HQGHU (TXLW\ ,QGH[� *(,� LQWURGXLW SDU 6RFLDO :DWFK HQ ����� RX O·,QGLFH PRQGLDO GH
O·pFDUW HQWUH OHV JHQUHV �***, SURSRVp SDU OH )RUXP eFRQRPLTXH 0RQGLDO HQ ������ &HV LQGLFHV VH UHYHQGLTXHQW
FRPPH GHV PHVXUHV GH O·pJDOLWp GHV JHQUHV PDLV OHXUV FRQFHSWV JpQpUDX[ QH VRQW SDV FODLUHPHQW IRUPXOpV�
3DU H[HPSOH� OH *(, LJQRUH OHV FDXVHV VRXV�MDFHQWHV GH O·LQpJDOLWp HQWUH OHV JHQUHV� FRPPH OD VDQWp� '·DXWUH
SURSRVLWLRQV FRPPH O·LQGLFH GHV LQVWLWXWLRQV VRFLDOHV HW GHV JHQUHV �6RFLDO ,QVWLWXWLRQV DQG *HQGHU ,QGH[� 6,*,�
SURSRVp SDU O·2&'( HQ ����� VH FRQFHQWUH VXU OHV LQVWLWXWLRQV VRFLDOHV TXL DIIHFWHQW O·pJDOLWp HQWUH KRPPHV HW
IHPPHV� PDLV DXVVL VXU OH FRGH GH OD IDPLOOH RX OHV GURLWV GH SURSULpWp� &HW LQGLFH SHXW rWUH YX FRPPH XQH
PHVXUH FRPELQpH GHV GpVDYDQWDJHV IpPLQLQV SDU UDSSRUW DX[ KRPPHV FRQFHUQDQW FHUWDLQV GURLWV IRQGDPHQWDX[
HW O·DFFRPSOLVVHPHQW GH GURLWV GLVWLQFWLIV SRXU OHV IHPPHV� /H PDQTXH GH V\PpWULH GDQV OHV LQGLFDWHXUV GX 6,*, HW
OHV pFKHOOHV GHV LQGLFDWHXUV QH SHUPHW SDV DX ILQDO GH VDYRLU FH TXL HVW PHVXUp�

/H EXW GH FHV GLIIpUHQWV LQGLFHV HVW G·pYDOXHU OHV PXOWLSOHV DVSHFWV GHV GLVSDULWpV HQWUH OHV JHQUHV� QRQ VHXOHPHQW
GDQV OHV UHFKHUFKHV XQLYHUVLWDLUHV VXU OHV FDXVHV HW OHV FRQVpTXHQFHV GH O·LQpJDOLWp HQWUH OHV JHQUHV� PDLV DXVVL
SRXU pFODLUHU OHV GpEDWV GH SROLWLTXHV SXEOLTXHV� 8Q LQGLFH XQLTXH Q·HVW MDPDLV OD VROXWLRQ DX SUREOqPH SURYRTXp
SDU OH QRPEUH LPSRUWDQW G·LQGLFDWHXUV � LO HVW GRQF QpFHVVDLUH GH FRPSDUHU OHV GLIIpUHQWV LQGLFHV GH JHQUH�
2U� OD GHVFULSWLRQ GHV PpWKRGRORJLHV XWLOLVH GHV WHUPLQRORJLHV GLIIpUHQWHV� QH GpFULW SDV FRUUHFWHPHQW OHV FKRL[
PpWKRGRORJLTXHV HW UHVWH VRXYHQW PXHWWH VXU OHV VRXUFHV SRWHQWLHOOHV G·HUUHXU GH PHVXUH� (QILQ� OHV GpYHORSSHXUV
G·LQGLFH QH VRQW TXH UDUHPHQW H[SOLFLWHV VXU OH FRQFHSW JOREDO TX·LOV FKHUFKHQW j PHVXUHU� $XWUH SRLQW LPSRUWDQW�
O·XWLOLVDWLRQ GHV GRQQpHV VXU OH JHQUH LQWHUURJH VXU OD TXDOLWp GHV GRQQpHV� 6L HOOHV VRQW GH TXDOLWp GRXWHXVH� OD
OpJLWLPLWp GH OHXU XWLOLVDWLRQ SRXU GHV REMHFWLIV FROOHFWLIV HVW TXHVWLRQQDEOH� /HV FKRL[ PpWKRGRORJLTXHV TXL VRXV�
WHQGHQW OD FRQVWUXFWLRQ GHV LQGLFHV PRQWUHQW VRXYHQW TXH FH TXH O·LQGLFH PHVXUH HVW GLIIpUHQW GH FH TX·LO SUpWHQG
GpWHUPLQHU �

/HV FRQWULEXWLRQV SUpFLHXVHV DSSRUWpHV SDU OHV SURPRWHXUV GHV LQGLFHV GH JHQUH GRLYHQW rWUH UHFRQQXHV� ,OV
FRQVWLWXHQW XQH UHVVRXUFH TXL D SHUPLV GH GpFULUH OHV GLVSDULWpV HQWUH OHV JHQUHV HW GH SURPRXYRLU OHV GURLWV GHV
IHPPHV G·XQH PDQLqUH SOXV HIILFDFH TXH FH TXL pWDLW SRVVLEOH DYDQW ����� $YRLU XQ LQGLFH HPSLULTXH JOREDO HVW
SUpIpUDEOH j QH SDV HQ DYRLU� PrPH VL OHV PHVXUHV DFWXHOOHV VRXIIUHQW GH IDLEOHVVHV PpWKRGRORJLTXHV� &HSHQGDQW�
OD SURGXFWLRQ G·LQGLFHV PXOWLSOHV FUpH pJDOHPHQW XQ SUREOqPH SRXU OHV XWLOLVDWHXUV � LOV Q·RQW SDV OHV PR\HQV GH OHV
FRPSDUHU HQWUH HX[�

0HVXUHU XQH LQpJDOLWp HW XQH GLVFULPLQDWLRQ� SDU $YQHU %DU�+HQ ��

����� 'LVFULPLQDWLRQ UDFLDOH

$YDQW GH FRPPHQFHU� UDSSHORQV TX·DX VHQV ELRORJLTXH� OHV UDFHV Q·H[LVWHQW SDV� HW TX·DX VHQV
VRFLRORJLTXH� OHV UDFHV VRQW FRQVWUXLWHV SDU OH UDFLVPH� /H UDFLVPH HVW LFL XQ HQVHPEOH GH
PpFDQLVPHV TXL FUpHQW �RX SHUSpWXHQW� GHV LQpJDOLWpV VXU OD EDVH GH OD UDFLDOLVDWLRQ GHV JURXSHV�
DYHF XQ JURXSH ´SULYLOpJLpµ TXL VHUD IDYRULVp� HW XQ JURXSH ´UDFLVpµ TXL VHUD GpIDYRULVp� &RPSWH WHQX
GX OLHQ IRUPp HQWUH OH UDFLVPH HW OD SHUFHSWLRQ GHV GLVFULPLQDWLRQV� LO HVW QDWXUHO GH FRPPHQFHU SDU
FHWWH YDULDEOH SURWpJpH �PrPH VL HOOH Q·HVW SDV FODLUHPHQW GpILQLH SRXU O·LQVWDQW�� +LVWRULTXHPHQW�
DX[ eWDWV�8QLV� OD QRWLRQ UDFLDOH D pWp FHQWUDOH GDQV OHV GLVFXVVLRQV VXU OD GLVFULPLQDWLRQ �$QGHUVRQ

��� 3URIHVVHXU DX &RQVHUYDWRLUH 1DWLRQDO GHV $UWV HW 0pWLHUV j 3DULV

��



���� SURSRVH XQ UHWRXU KLVWRULTXH DX[ eWDWV�8QLV��

'HSXLV OHV GpEXWV GH OD 5pSXEOLTXH� OH UHFHQVHPHQW DX[ eWDWV�8QLV SHUPHW G·LGHQWLILHU OHV LQGLYLGXV VHORQ GH
JUDQGHV FDWpJRULHV UDFLDOHV HW HWKQLTXHV� (Q SOXV GHV FDWpJRULHV FODVVLTXHPHQW GpILQLHV DX QLYHDX IpGpUDO �%ODQFV��
FDXFDVLHQV� 1RLUV�$IUR�$PpULFDLQV� $VLDWLTXHV�$PpULFDLQV� $PpULQGLHQV�$XWRFKWRQHV G·$ODVND� $XWRFKWRQHV G·+D�
ZDw�,QVXODLUHV GX 3DFLILTXH� 0XOWLUDFLDO�� OH UHFHQVHPHQW GpFHQQDO \ DMRXWH OD FDWpJRULH +LVSDQLTXHV�/DWLQR� ,O HVW
pJDOHPHQW SUpYX TX·j WHUPH� OD FDWpJRULH 0R\HQ�2ULHQW HW $IULTXH GX 1RUG VRLW SULVH HQ FRPSWH SDU OH UHFHQVHPHQW�

&HWWH FODVVLILFDWLRQ UDFLDOH� TXL VHUW GpVRUPDLV GH EDVH j O·DQDO\VH VWDWLVWLTXH GX SD\V WURXYH WRXWHIRLV VRQ DQFUDJH
GDQV O·HVFODYDJLVPH HW XQH FODVVLILFDWLRQ YLVDQW j pWDEOLU XQH IRUPH GH SXUHWp UDFLDOH� ORUVTX·RQW pWp DSSOLTXpHV OHV
UqJOHV © GH OD JRXWWH GH VDQJ XQLTXH ª HW GX © TXDQWXP GH VDQJ ª �9LOOD]RU ����� SRXU GpWHUPLQHU O·DSSDUWHQDQFH j
GHV JURXSHV UDFLDX[� HW TXL RQW FRQWULEXp j IRUPHU OHV JURXSHV GH SRSXODWLRQV FRQFHUQpHV HW OHXU SURSUH SHUFHSWLRQ
G·HOOHV�PrPHV� 'H VXUFURvW� OD FRPSOH[LWp GH FHWWH FODVVLILFDWLRQ WLHQW DX IDLW TX·HOOH Q·HVW SDV WRXMRXUV IRQGpH VXU
GHV pOpPHQWV FRQVWDQWV� '·XQH SDUW OHV FDWpJRULHV� WHOOHV TX·HOOHV VRQW pQRQFpHV GDQV OHV IRUPXODLUHV� pYROXHQW
GDQV OH WHPSV� $LQVL� OD QDWXUH GX TXHVWLRQQDLUH HW OD PDQLqUH GRQW OHV TXHVWLRQV VRQW IRUPXOpHV� SDUFH TX·HOOHV
pYROXHQW� DOWqUHQW SDUIRLV OH SRUWUDLW JOREDO GH OD SRSXODWLRQ VXU XQH ORQJXH GXUpH�

'·DXWUH SDUW� FHWWH FODVVLILFDWLRQ UHSRVH GpVRUPDLV VXU XQH DXWR�LGHQWLILFDWLRQ GHV LQGLYLGXV TXL� HOOH DXVVL SHXW
YDULHU G·XQ UHFHQVHPHQW j O·DXWUH� $LQVL FHUWDLQHV pWXGHV RQW PRQWUp GHV pYROXWLRQV LPSRUWDQWHV GDQV O·DXWR�
LGHQWLILFDWLRQ GH FHUWDLQV LQGLYLGXV� GRQW LO IDXW WHQLU FRPSWH ORUVTXH O·RQ XWLOLVH FHV GRQQpHV� 6HORQ /LHEOHU
HW DO� ���� SDU H[HPSOH� GHV YDULDWLRQV LPSRUWDQWHV RQW pWp HQUHJLVWUpHV SRXU GH PrPHV LQGLYLGXV HQWUH OH
UHFHQVHPHQW GH ���� HW FHOXL GH ����� SDUWLFXOLqUHPHQW GDQV GHV FDWpJRULHV TXL SRXYDLHQW UDSSRUWHU SOXVLHXUV
RULJLQHV HWKQLTXHV RX HQFRUH KLVSDQLTXHV� $LQVL� O·pWXGH PRQWUH TXH OD FRQVWDQFH GHV UpSRQVHV pWDLW SOXV PDUTXpH
FKH] OHV EODQFV QRQ KLVSDQLTXHV� OHV QRLUV HW OHV DVLDWLTXHV� /·LQVWDELOLWp G·LGHQWLILFDWLRQ HVW DLQVL SOXV PDUTXpH
SDUPL OHV SHUVRQQHV TXL V·LGHQWLILHQW FRPPH DXWRFKWRQHV� OHV LQVXODLUHV GX SDFLILTXH� OHV SHUVRQQHV j RULJLQHV
PXOWLSOHV� HW KLVSDQLTXHV� /HV UDLVRQV VRQW PXOWLSOHV� PDLV HOOHV WLHQQHQW HQ SDUWLH j O·pYROXWLRQ GH O·LQWpJUDWLRQ
GHV FRPPXQDXWpV LPPLJUDQWHV� RX HQFRUH DX IDLW TXH OH PpWLVVDJH SHXW DPHQHU OD SUpYDOHQFH G·XQH LGHQWLWp VXU
O·DXWUH GDQV OH WHPSV� $LQVL OHV DQDO\VHV GRLYHQW LQFOXUH OH IDLW TXH O·LGpH PrPH GH UDFH � DSSDUWHQDQFH HWKQLTXH�
FRQVWUXFWLRQ VRFLDOH� GRLW rWUH LQFOXVH FRPPH WHOOH GDQV O·DQDO\VH GHV GRQQpHV VWDWLVWLTXHV�

5DFH HW RULJLQH HWKQLTXH� SDU (OLVDEHWK 9DOOHW ��

&RPPH OH UDSSHOOH :ROII ����� HQ ����� )UHGHULFN /� +RIIPDQ� DFWXDLUH FKH] 3UXGHQWLDO /LIH
,QVXUDQFH� D SXEOLp XQ RXYUDJH GpPRQWUDQW� VWDWLVWLTXHV j O·DSSXL� TXH OH 1RLU DPpULFDLQ Q·pWDLW
SDV DVVXUDEOH �YRLU +RIIPDQ ������ 'X %RLV ���� D QRWp DYHF LURQLH TXH OH WDX[ GH PRUWDOLWp
GHV 1RLUV DX[ eWDWV�8QLV Q·pWDLW TXH WUqV OpJqUHPHQW VXSpULHXU �PDLV FRPSDUDEOH� j FHOXL GHV
FLWR\HQV EODQFV j 0XQLFK� HQ $OOHPDJQH� j OD PrPH pSRTXH� 0DLV VXUWRXW� OD SULQFLSDOH FULWLTXH
HVW G·DYRLU DJUpJp WRXWHV VRUWHV GH GRQQpHV� HPSrFKDQW XQH DQDO\VH SOXV ILQH G·DXWUHV FDXVHV GH
�SRVVLEOH� VXUPRUWDOLWp �F·HVW DXVVL O·DUJXPHQW DYDQFp SDU 2·1HLO ������ ­ FHWWH pSRTXH� DX[ eWDWV�
8QLV� SOXVLHXUV eWDWV DGRSWDLHQW GHV ORLV DQWL�GLVFULPLQDWLRQ� LQWHUGLVDQW GH GHPDQGHU GHV SULPHV
GLIIpUHQWHV VXU OD EDVH G·XQH LQIRUPDWLRQ UDFLDOH� 3DU H[HPSOH� FRPPH OH VRXOLJQH :LJJLQV �����
DX FRXUV GH O·pWp ����� OD OpJLVODWXUH GH O·eWDW GX 0DVVDFKXVHWWV D DGRSWp OD ORL YLVDQW j SUpYHQLU
OD GLVFULPLQDWLRQ GHV FRPSDJQLHV G·DVVXUDQFH�YLH j O·pJDUG GHV SHUVRQQHV GH FRXOHXU� &HWWH ORL
HPSrFKDLW OHV DVVXUHXUV�YLH RSpUDQW GDQV O·eWDW GH IDLUH ´DQ\ GLVWLQFWLRQ RU GLVFULPLQDWLRQ EHWZHHQ
ZKLWH SHUVRQV DQG FRORUHG SHUVRQV ZKROO\ RU SDUWLDOO\ RI $IULFDQ GHVFHQW� DV WR WKH SUHPLXPV RU UDWHV
FKDUJHG IRU SROLFLHV XSRQ WKH OLYHV RI VXFK SHUVRQVµ� /D ORL H[LJHDLW pJDOHPHQW TXH OHV DVVXUHXUV
SDLHQW GHV LQGHPQLWpV FRPSOqWHV DX[ DVVXUpV DIUR�DPpULFDLQV� &·HVW VXU OD EDVH GH FHV ORLV TXH
O·DUJXPHQW GH QRQ�DVVXUDELOLWp D pWp LQYRTXp � DVVXUHU OHV 1RLUV DX PrPH WDULI TXH OHV %ODQFV
VHUDLW VWDWLVWLTXHPHQW LQpTXLWDEOH� VRXWHQDLW +RIIPDQ ����� HW QH SDV DVVXUHU OHV 1RLUV pWDLW OD
VHXOH PDQLqUH GH VH FRQIRUPHU j OD ORL �YRLU DXVVL +HHQ ������ &RPPH OH UDFRQWH %RXN ����

��� 3URIHVVHXUH� GLUHFWULFH GX FHQWUH 5DRXO 'DQGXUDQG j 0RQWUpDO� &DQDGD

��



´,QGXVWULDO LQVXUHUV RSHUDWHG D KLJK�YROXPH EXVLQHVV � VR WR VLPSOLI\ VDOHV WKH\ FKDUJHG WKH VDPH
QLFNHO WR HYHU\RQH� 7KH KRPH RIILFH WKHQ FDOFXODWHG EHQHILWV DFFRUGLQJ WR DFWXDULDOO\ GHIHQVLEOH
GLVFULPLQDWLRQV� E\ DJH LQLWLDOO\ DQG WKHQ E\ UDFH� ,Q 1RYHPEHU ����� 0HWURSROLWDQ GHFLGHG WRPLPLF
3UXGHQWLDO� DOORZLQJ SROLFLHV WR EH VROG WR $IULFDQ $PHULFDQV RQFH DJDLQ� EXW ZLWK WKH XQGHUVWDQGLQJ
WKDW EODFN SROLF\KROGHUV· VXUYLYRUV RQO\ UHFHLYHG WZR�WKLUGV RI WKH VWDQGDUG EHQHILWµ�

6XU OH PDUFKp GX FUpGLW� %DUWOHWW HW DO� ����� SUHQDQW OD VXLWH GH %DUWOHWW HW DO� ����� PRQWUHQW
TX·DX[ eWDWV�8QLV� OD GLVFULPLQDWLRQ IRQGpH VXU O·RULJLQH HWKQLTXH D FRQWLQXp G·H[LVWHU VXU OH
PDUFKp K\SRWKpFDLUH DPpULFDLQ �SRXU OHV $IUR�$PpULFDLQV HW OHV /DWLQR�$PpULFDLQV�� DXWDQW OHV
SUrWV WUDGLWLRQQHOV TXH OHV SUrWV EDVpV VXU GHV DOJRULWKPHV� 0DLV OHV DOJRULWKPHV RQW FKDQJp OD
QDWXUH GH OD GLVFULPLQDWLRQ� SDVVDQW G·XQH GLVFULPLQDWLRQ EDVpH VXU OHV SUpMXJpV� RX O·DYHUVLRQ
KXPDLQH� j GHV DSSOLFDWLRQV LOOpJLWLPHV GH GLVFULPLQDWLRQ VWDWLVWLTXH� 'H SOXV� OHV DOJRULWKPHV IRQW
GH OD GLVFULPLQDWLRQ QRQ SDV HQ UHIXVDQW GHV SUrWV� FRPPH OH IRQW OHV SUrWHXUV FODVVLTXHV� PDLV
HQ IL[DQW GHV SUL[ RX GHV WDX[ G·LQWpUrW SOXV pOHYpV� (Q VDQWp� 2EHUPH\HU HW DO� ���� PRQWUHQW
TX·LO H[LVWH GHV GLVFULPLQDWLRQV IRQGpHV VXU O·HWKQLFLWp RX VXU GHV SUpMXJpV ´UDFLDX[µ� GDQV XQ
ORJLFLHO FRPPHUFLDO ODUJHPHQW XWLOLVp SRXU DIIHFWHU OHV SDWLHQWV QpFHVVLWDQW GHV VRLQV PpGLFDX[
LQWHQVLIV j XQ SURJUDPPH GH JHVWLRQ GHV VRLQV� /HV SDWLHQWV EODQFV pWDLHQW SOXV VXVFHSWLEOHV
G·rWUH DIIHFWpV DX SURJUDPPH GH VRLQ TXH OHV SDWLHQWV QRLUV GDQV XQ pWDW GH VDQWp FRPSDUDEOH�
/·DIIHFWDWLRQ D pWp HIIHFWXpH j O·DLGH G·XQ VFRUH GH ULVTXH JpQpUp SDU XQ DOJRULWKPH� /H FDOFXO
FRPSUHQDLW GHV GRQQpHV VXU OHV GpSHQVHV PpGLFDOHV WRWDOHV G·XQH DQQpH GRQQpH HW GHV GRQQpHV
ILQHV VXU O·XWLOLVDWLRQ GHV VHUYLFHV GH VDQWp DX FRXUV GH O·DQQpH SUpFpGHQWH� /H VFRUH QH UHIOqWH
GRQF SDV O·pWDW GH VDQWp DWWHQGX� PDLV SUpGLW OH FR�W GHV WUDLWHPHQWV� /HV SUpMXJpV� OHV VWpUpRW\SHV
SUpMXJpV HW LQFHUWLWXGHV FOLQLTXHV GH OD SDUW GHV SUHVWDWDLUHV GH VRLQV GH VDQWp SHXYHQW FRQWULEXHU
DX[ GLVSDULWpV UDFLDOHV HW HWKQLTXHV GDQV OHV VRLQV GH VDQWp� FRPPH OH VRXOLJQDLW 1HOVRQ �����
(QILQ� HQ DVVXUDQFH DXWRPRELOH� +HOOHU ���� D UpYpOp TXH OHV TXDUWLHUV j SUpGRPLQDQFH DIUR�
DPpULFDLQH SDLHQW �� � GH SOXV� HQ PR\HQQH� SRXU OHV SULPHV G·DVVXUDQFH DXWRPRELOH TXH OHV
DXWUHV TXDUWLHUV� (Q UpSRQVH� OD 3URSHUW\ &DVXDOW\ ,QVXUHUV $VVRFLDWLRQ RI $PHULFD DYDLW UpSRQGX ��

HQ QRYHPEUH ���� TXH ´LQVXUDQFH UDWHV DUH FRORU�EOLQG DQG VROHO\ EDVHG RQ ULVNµ� &HWWH SRVLWLRQ HVW
HQFRUH FHOOH G·DVVRFLDWLRQV DFWXDULHOOHV DX[ eWDWV�8QLV� SRXU OHVTXHOOHV OH TXHVWLRQQHPHQW VXU OHV
GLVFULPLQDWLRQV Q·RQW SDV GH VHQV� /DUVRQ HW DO� ���� RQW REWHQX ��PLOOLRQV GH GHYLV GH SULPHV� SDU
FRGH SRVWDO� SRXU OHV SULQFLSDOHV FRPSDJQLHV G·DVVXUDQFH j WUDYHUV OHV eWDWV�8QLV� HW RQW FRQILUPp
TX·XQ pFDUW H[LVWDLW� PrPH V·LO pWDLW SOXV IDLEOH� $XVVL� GDQV O·,OOLQRLV� OHV FRPSDJQLHV G·DVVXUDQFH
IDFWXUDLHQW HQ PR\HQQH SOXV GH �� � GH SOXV OHV SULPHV GH UHVSRQVDELOLWp FLYLOH DXWRPRELOH SRXU OHV
FRGHV SRVWDX[ ´PDMRULWDLUHPHQW PLQRULWDLUHVµ �DX VHQV R� OH WDX[ GH SHUVRQQHV LVVXHV GH PLQRULWpV
pWDLW OH SOXV LPSRUWDQW ��� TXH SRXU OHV FRGHV SRVWDX[ PDMRULWDLUHPHQW EODQFV� +LVWRULTXHPHQW�
FRPPH OH UDSSHOOH 6TXLUHV ����� GH QRPEUHXVHV LQVWLWXWLRQV ILQDQFLqUHV RQW HX UHFRXUV j XQH WHOOH
GLVFULPLQDWLRQ HQ UHIXVDQW GH GHVVHUYLU GHV ]RQHV JpRJUDSKLTXHV j SUpGRPLQDQFH DIUR�DPpULFDLQH�

6L GH WHOOHV DQDO\VHV VH VRQW PXOWLSOLpHV UpFHPPHQW �.OHLQ ���� SURSRVH XQH UHYXH UHODWLYHPHQW
FRPSOqWH GH OD OLWWpUDWXUH�� FH SUREOqPH GH GLVFULPLQDWLRQ UDFLDOH SRWHQWLHO DYDLW pWp DQDO\Vp SDU
.OHLQ HW *UDFH ����� SDU H[HPSOH� TXL SURSRVDLHQW GH WHQLU FRPSWH GH FRYDULDEOHV FRUUpOpHV DYHF OD
YDULDEOH UDFLDOH� HW TXL PRQWUDLW TX·LO Q·H[LVWH DXFXQH SUHXYH VWDWLVWLTXH GH ´UHGOLQLQJµ JpRJUDSKLTXH�
&HWWH FRQFOXVLRQ pWDLW FRKpUHQWH DYHF O·DQDO\VH GH +DUULQJWRQ HW 1LHKDXV ����� HW D pWp UHSULVH
SDU OD VXLWH SDU 'DQH ����� 2QJ HW 6WROO ���� RX /XWWRQ HW DO� ���� HQWUH DXWUHV� 1RWRQV LFL TXH
OH ´UHGOLQLQJµ Q·HVW SDV VHXOHPHQW DVVRFLp j XQ FULWqUH DVVRFLDO� PDLV ELHQ VRXYHQW j XQ FULWqUH

��� (Q OLJQH VXU OHXU VLWH� KWWSV���ZZZ�SFLDD�QHW�SFLZHEVLWH�FPV�FRQWHQW�YLHZSDJH"VLWH3DJH,G �����
��� /H WHUPH ´PLQRULWpVµ HVW XWLOLVp SRXU GpVLJQHU OHV SHUVRQQHV GLVFULPLQpHV �HW QRQ SDV G·pYHQWXHOOHV ´PLQRULWpV

GRPLQDQWHVµ��

��
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pFRQRPLTXH� 8Q FDV UpFHQW GH GLVFULPLQDWLRQ VWDWLVWLTXH IDLW DFWXHOOHPHQW O·REMHW G·XQH HQTXrWH HQ
%HOJLTXH� FRPPH OH PHQWLRQQH 2UZDW ����� 'DQV FH SD\V� OH IRXUQLVVHXU G·pQHUJLH (') /XPLQXV
UHIXVH GH IRXUQLU GH O·pOHFWULFLWp DX[ SHUVRQQHV YLYDQW GDQV XQH FHUWDLQH ]RQH GH FRGH SRVWDO� 3RXU OH
IRXUQLVVHXU G·pQHUJLH� FHWWH ]RQH GH FRGH SRVWDO UHSUpVHQWH XQH ]RQH R� VH WURXYHQW GH QRPEUHXVHV
SHUVRQQHV D\DQW GH PDXYDLVHV KDELWXGHV GH SDLHPHQW� /H ´UHGOLQLQJµ� TXL HVW EDVp VXU OD YDULDEOH
GH VXEVWLWXWLRQ ´OLHX GH UpVLGHQFHµ� D pWp EDSWLVp DLQVL SDUFH TX·LO HQFHUFOH GHV ]RQHV DYHF GHV OLJQHV
URXJHV FRPPH OH QRWDLHQW %DURFDV HW 6HOEVW �����

6L OH WHUPH ´VWDWLVWLTXHV HWKQLTXHVµ HVW XQ VXMHW VHQVLEOH HQ )UDQFH� OHV UHFHQVHPHQWV GHPDQGHQW�
WUDGLWLRQQHOOHPHQW �GHSXLV SOXV G·XQ VLqFOH�� OD QDWLRQDOLWp j OD QDLVVDQFH� GLVWLQJXDQW DLQVL )UDQoDLV
GH QDLVVDQFH HW )UDQoDLV SDU DFTXLVLWLRQ� (W� GHSXLV ����� OD YDULDEOH SD\V GH QDLVVDQFH GHV SDUHQWV
HVW LQWURGXLWH GDQV XQ QRPEUH FURLVVDQW G·HQTXrWHV SXEOLTXHV� 'DQV OD VWDWLVWLTXH IUDQoDLVH� OH
PRW HWKQLTXH� DX VHQV DQWKURSRORJLTXH �JURXSHV KXPDLQV LQIUD�QDWLRQDX[ RX VXSUD�QDWLRQDX[ GRQW
O·H[LVWHQFH HVW DWWHVWpH ELHQ TX·LOV Q·DLHQW SDV G·eWDW�� D VD SODFH GHSXLV ORQJWHPSV� DYHF HQ
SDUWLFXOLHU OHV HQTXrWHV VXU OHV PLJUDWLRQV HQWUH O·$IULTXH HW O·(XURSH� 1pDQPRLQV� GDQV OHV WH[WHV
MXULGLTXHV� GDQV OHVTXHOV LO FRQVWLWXH SDUIRLV XQ VXEVWLWXW HXSKpPLTXH GH UDFLDO� /D ORL ,QIRUPDWLTXH
HW /LEHUWpV GH ���� XWLOLVH DLQVL O·H[SUHVVLRQ RULJLQHV UDFLDOHV RX HWKQLTXHV� (VW HWKQLTXH� HQ FH
VHQV� WRXWH UpIpUHQFH j XQH RULJLQH pWUDQJqUH� TX·LO V·DJLVVH GH QDWLRQDOLWp j OD QDLVVDQFH� GH
QDWLRQDOLWp GHV SDUHQWV� RX GH © UHFRQVWLWXWLRQV ª IRQGpHV VXU OH SDWURQ\PH RX VXU O·DSSDUHQFH
SK\VLTXH� &HUWDLQV ILFKLHUV GHV UHQVHLJQHPHQWV JpQpUDX[ HW GH OD SROLFH MXGLFLDLUH FRQWLHQQHQW GHV
LQIRUPDWLRQV SHUVRQQHOOHV VXU OHV FDUDFWpULVWLTXHV SK\VLTXHV GHV SHUVRQQHV� HW HQ SDUWLFXOLHU VXU
OHXU FRXOHXU GH SHDX� FRPPH OH UDSSHOOH 'HEHW ����� &HUWDLQV ILFKLHUV GH UHFKHUFKH PpGLFDOH
�SDU H[HPSOH HQ GHUPDWRORJLH� SHXYHQW FRQWHQLU GHV LQIRUPDWLRQV VLPLODLUHV� /·,16(( DYDLW G·DERUG
UHIXVp G·LQWURGXLUH XQH TXHVWLRQ VXU OH SD\V GH QDLVVDQFH GHV SDUHQWV� GDQV VRQ HQTXrWH )DPLOOH
GH ���� TXL DXUDLW SX VHUYLU GH EDVH GH VRQGDJH� ,O IDXGUD DWWHQGUH O·HQTXrWH GH ���� SRXU TXH OD
TXHVWLRQ VRLW HQILQ SRVpH H[SOLFLWHPHQW� FRPPH OH UDSSHOOH 7ULEDODW ����� 8Q DXWUH VRXFLV TXL SHXW
VH SRVHU HVW TXH OD GLIIpUHQFH TXL SHXW H[LVWHU VXU OHV SULPHV G·DVVXUDQFH HQWUH RULJLQHV HWKQLTXHV
Q·HVW SDV OH UHIOHW GH ULVTXHV GLIIpUHQWV� PDLV GH WUDLWHPHQWV GLIIpUHQWV� +RIIPDQ� 7UDZDOWHU HW
DO� ���� PRQWUHQW DLQVL TXH OHV SUpMXJpV UDFLDX[ HW OHV IDXVVHV FUR\DQFHV VXU OHV GLIIpUHQFHV
ELRORJLTXHV HQWUH OHV 1RLUV HW OHV %ODQFV FRQWLQXHQW GH IDoRQQHU OD IDoRQ GRQW QRXV SHUFHYRQV HW
WUDLWRQV OHV 1RLUV � HOOHV VRQW DVVRFLpHV DX[ GLVSDULWpV UDFLDOHV GDQV O·pYDOXDWLRQ GH OD GRXOHXU HW OHV
UHFRPPDQGDWLRQV GH WUDLWHPHQW�

��



����� 'LVFULPLQDWLRQ SDU OH JHQUH

8Q SRLQW GH WHUPLQRORJLH V·LPSRVH LFL� SRXU GLVWLQJXHU OH VH[H HW OH JHQUH�

,O HVW FODVVLTXH GH GLIIpUHQFLHU OH VH[H� TXL HVW XQH FDUDFWpULVWLTXH ELRORJLTXH �HQ OLHQ DYHF GHV FDUDFWpULVWLTXHV
SK\VLTXHV HW SK\VLRORJLTXHV� SDU H[HPSOH OHV FKURPRVRPHV� O·H[SUHVVLRQ JpQpWLTXH� OHV QLYHDX[ G·KRUPRQHV HW
OD IRQFWLRQ KRUPRQDOH� HWF�� HW OH JHQUH� TXL GpVLJQH O·LGHQWLWp VH[XHOOH G·LQGLYLGX� 2Q GpFULW VRXYHQW OH VH[H HW OH
JHQUH HQ WHUPHV ELQDLUHV �ILOOH�IHPPH RX JDUoRQ�KRPPH�� 3RXUWDQW OD GLYHUVLWp GX GpYHORSSHPHQW VH[Xp HW GHV
IRUPXOHV DW\SLTXHV HVW LPSRUWDQWH� TXH FHOOHV�FL VRLHQW G·RULJLQH FKURPRVRPLTXH� KRUPRQDOH RX HQYLURQQHPHQWDOH�
(Q UpDOLWp� OHV GpEDWV VH[H � JHQUH VRQW QRPEUHX[� HW VH UpIUDFWHQW GDQV GH QRPEUHX[ FKDPSV GX VDYRLU HW GH O·DFWLRQ
SXEOLTXH�

(Q VFLHQFHV VRFLDOHV� OH VH[H HVW DXMRXUG·KXL PRLQV FRQVLGpUp FRPPH XQH ´UpDOLWp ELRORJLTXHµ TXH FRPPH XQH
FRQVWUXFWLRQ VRFLDOH� HW VXUWRXW OpJDOH � OH VH[H HVW FHOXL TXL HVW DWWULEXp j FKDTXH LQGLYLGX VXU VRQ DFWH GH QDLVVDQFH
HW HQVXLWH VXU O·HQVHPEOH GH VHV ´SDSLHUVµ SOXV RX PRLQV RIILFLHOV� /D SOXSDUW GHV JHQV FRQVHUYHQW FH VH[H QDWLI
HW OpJDO WRXWH OHXU YLH PDLV FHUWDLQV HQ FKDQJHQW �XQH ERQQH SDUWLH GHV SHUVRQQHV ´WUDQVµ� TX·HOOHV DLHQW RX QRQ
SURFpGp j XQH FKLUXUJLH JpQLWDOH�� 'DQV OH FDV GH SHUVRQQHV LQWHU�VH[H � LQWHU�VH[XpHV� O·DWWULEXWLRQ GX VH[H OpJDO
FRPSRUWH XQH ERQQH SDUW G·DUELWUDLUH �RX SOXV VRFLRORJLTXHPHQW� GH SRXYRLU GLVFUpWLRQQDLUH PpGLFDO�� SXLVTXH OHV
DWWULEXWV ELRORJLTXHV QH FRUUHVSRQGHQW j DXFXQH GHV FDWpJRULHV ELQDLUHV IpPLQLQ � PDVFXOLQ� /D SOXSDUW GHV SD\V
IRQGHQW FHWWH FDWpJRULH OpJDOH GH VH[H VXU FHWWH GXDOLWp� PDLV FHUWDLQV RQW UpFHPPHQW RXYHUW G·DXWUHV SRVVLEOHV
�H[HPSOH � SRVVLEOH GH UHQVHLJQHU ; DX[ 3D\V�%DV� ´GLYHUVµ HQ $OOHPDJQH�� 'DQV FHV SD\V� RQ SDUOH GH VH[H � JHQUH
QHXWUH� GDQV G·DXWUHV GH WURLVLqPH QHXWUH�

(Q VWDWLVWLTXH� OD FDWpJRULH ´VH[Hµ HVW FHOOH TXL HVW VXUWRXW XWLOLVpH� &HWWH FDWpJRULH HVW HIIHFWLYHPHQW GpFODUDWLYH �
HOOH FRUUHVSRQG OH SOXV VRXYHQW DX VH[H OpJDO� PDLV GDQV OH FDV R� RQ GHPDQGH DX[ LQGLYLGXV GH OD UHQVHLJQHU
�H[HPSOH � UHFHQVHPHQW�� LO SHXW \ DYRLU GHV GLVFRUGDQFHV �WUqV PLQRULWDLUHV�� )DLW LQWpUHVVDQW � 6WDWLVWLTXH
&DQDGD ��D UpFHPPHQW DGDSWp VHV FDWpJRULHV SRXU WHQLU FRPSWH GH O·LGHQWLWp GH JHQUH �F·HVW�j�GLUH SRXU UHQGUH
YLVLEOH OHV SHUVRQQHV WUDQV��

'qV ORUV� F·HVW SULQFLSDOHPHQW j SDUWLU GH OD YDULDEOH VH[H TXH O·RQ DQDO\VH TXDQWLWDWLYHPHQW OHV UDSSRUWV GH JHQUH HQ
VRFLRORJLH HW HQ pFRQRPLH �HW HQ SDUWLFXOLHU OHV LQpJDOLWpV HQWUH IHPPHV HW KRPPHV�� 3RXU XQH EUqYH SUpVHQWDWLRQ GH
FHW HQMHX GDQV OH FRQWH[WH IUDQoDLV *URERQ HW0RXUORW ����� VLQRQ $PRVVp HW 'H 3HUHWWL ����� (QILQ� OH GpILQLWLRQ GX
JHQUH � JHQGHU HQ WHPSV TXH FRQFHSW GHV VFLHQFHV VRFLDOHV� RQ SHXW FLWHU FHV SKUDVHV GH OD SKLORVRSKH (OVD 'RUOLQ �
´7UDGXFWLRQ GX WHUPH JHQGHU� OH FRQFHSW GH JHQUH D SHUPLV G·KLVWRULFLVHU OHV LGHQWLWpV� OHV U{OHV HW OHV DWWULEXWV
V\PEROLTXHV GX IpPLQLQ HW GX PDVFXOLQ� OHV GpILQLVVDQW� QRQ VHXOHPHQW FRPPH OH SURGXLW G·XQH VRFLDOLVDWLRQ
GLIIpUHQFLpH GHV LQGLYLGXV� SURSUH j FKDTXH VRFLpWp HW YDULDEOH GDQV OH WHPSV� PDLV DXVVL FRPPH O·HIIHW G·XQH
UHODWLRQ DV\PpWULTXH� G·XQ UDSSRUW GH SRXYRLU� (Q FH VHQV� OH UDSSRUW GH JHQUH SHXW rWUH GpILQL DYHF -RDQ 6FRWW GH
OD IDoRQ VXLYDQWH � /H JHQUH HVW XQH IDoRQ SUHPLqUH GH VLJQLILHU GHV UDSSRUWV GH SRXYRLU� /HV FDWpJRULHV GXPDVFXOLQ
HW GX IpPLQLQ� FRPPH OHV © KRPPHV ª HW OHV © IHPPHV ª Q·RQW GRQF GH VHQV HW G·H[LVWHQFH TXH GDQV OHXU UDSSRUW
DQWDJRQLTXH HW QRQ SDV HQ WDQW TX·© LGHQWLWpV ª RX HQ WDQW TX·© HVVHQFHV ª SULVHV LVROpPHQWµ� 'RUOLQ �����

6H[H HW JHQUH� SDU ePLOLH %LODQG�&XULQLHU ��

/D GLUHFWLYH HXURSpHQQH VXU OHV ELHQV HW VHUYLFHV GH ����� &RQVHLO GH O·8QLRQ (XURSpHQQH �����
YLVDLW j UpGXLUH OHV pFDUWV HQWUH OHV VH[HV GDQV O·DFFqV j WRXV OHV ELHQV HW VHUYLFHV� GLVFXWpH SDU
H[HPSOH SDU 7KLHU\ HW 9DQ 6FKRXEURHFN ����� 8QH GpURJDWLRQ VSpFLDOH j O·DUWLFOH �� SDUDJUDSKH ��
SHUPHWWDQW DX[ DVVXUHXUV GH IL[HU GHV SUL[ IRQGpV VXU OH VH[H SRXU OHV KRPPHV HW OHV IHPPHV� (Q
HIIHW� ´OHV eWDWV PHPEUHV SHXYHQW GpFLGHU �⇧� G·DXWRULVHU GHV GLIIpUHQFHV SURSRUWLRQQHOOHV GDQV
OHV SULPHV HW OHV SUHVWDWLRQV GHV SDUWLFXOLHUV ORUVTXH O·XWLOLVDWLRQ GX VH[H HVW XQ IDFWHXU GpWHUPLQDQW
GDQV O·pYDOXDWLRQ GX ULVTXH� VXU OD EDVH GH GRQQpHV DFWXDULHOOHV HW VWDWLVWLTXHV SHUWLQHQWHV HW
SUpFLVHVµ� $XWUHPHQW GLW� FHWWH FODXVH SHUPHWWDLW XQH H[FHSWLRQ SRXU OHV FRPSDJQLHV G·DVVXUDQFH�
j FRQGLWLRQ TX·HOOHV IRXUQLVVHQW GHV GRQQpHV DFWXDULHOOHV HW VWDWLVWLTXHV TXL SHUPHWWHQW G·pWDEOLU

��� 3URIHVVHXUH j 6FLHQFH�3R 3DULV
��� (Q OLJQH VXU KWWSV���ZZZ�VWDWFDQ�JF�FD�IUD�FRQFHSWV�GHILQLWLRQV�YDULDEOH�JHQUH�VH[H

��



TXH OH VH[H HVW XQ IDFWHXU REMHFWLI G·pYDOXDWLRQ GX ULVTXH� /D &RXU GH MXVWLFH GH O·8QLRQ HXURSpHQQH
D DQQXOp FHWWH H[FHSWLRQ MXULGLTXH HQ ����� GDQV XQ DUUrWp ORQJXHPHQW GLVFXWp SDU 6FKPHLVHU HW
DO� ���� RX 5HEHUW HW 9DQ +R\ZHJKHQ ����� SDU H[HPSOH� &H UqJOHPHQW� TXL D VXVFLWp QRPEUH GH
FRPPHQWDLUHV HQ (XURSH HQ ���� SXLV HQ ����� DYDLW DXVVL VRXOHYp EHDXFRXS GH TXHVWLRQV DX[
eWDWV�8QLV� SOXVLHXUV GpFHQQLHV DXSDUDYDQW� FRPPH FHWWH GLVFXVVLRQ j OD ILQ GHV DQQpHV ��� DYHF
*� '� 0DUWLQ ����� +HGJHV ���� HW0\HUV ����� 3DU H[HPSOH� GDQV &LW\ RI /RV $QJHOHV� 'HSDUWPHQW
RI :DWHU DQG 3RZHU Y� 0DQKDUW� OD &RXU VXSUrPH D H[DPLQp XQ V\VWqPH GH UHWUDLWH GDQV OHTXHO
OHV HPSOR\pHV YHUVDLHQW GHV FRWLVDWLRQV SOXV pOHYpHV TXH OHV KRPPHV SRXU OD PrPH SUHVWDWLRQ
PHQVXHOOH HQ UDLVRQ G·XQH HVSpUDQFH GH YLH SOXV ORQJXH� /D PDMRULWp D ILQDOHPHQW GpWHUPLQp TXH
FH UpJLPH YLRODLW OH WLWUH 9,, GH OD ORL VXU OHV GURLWV FLYLOV GH ����� FDU LO VXSSRVDLW TXH OHV LQGLYLGXV VH
FRQIRUPHUDLHQW DX[ WHQGDQFHV SOXV ODUJHV DVVRFLpHV j OHXU VH[H� 8QH WHOOH GLVFULPLQDWLRQ� D VXJJpUp
OH WULEXQDO� HVW WURXEODQWH GX SRLQW GH YXH GHV GURLWV FLYLOV FDU HOOH QH WUDLWH SDV OHV LQGLYLGXV FRPPH
GHV LQGLYLGXV� SDU RSSRVLWLRQ j GH VLPSOHV PHPEUHV GHV JURXSHV DX[TXHOV LOV DSSDUWLHQQHQW� &HV
ORLV pWDLHQW PRWLYpHV� HQ SDUWLH� SDU OH IDLW TXH OHV GpFLVLRQV HQ PDWLqUH G·HPSORL VRQW JpQpUDOHPHQW
LQGLYLGXHOOHV � XQH SHUVRQQH VSpFLILTXH HVW HPEDXFKpH� OLFHQFLpH RX UpWURJUDGpH� HQ IRQFWLRQ GH VD
FRQWULEXWLRQ SDVVpH RX DWWHQGXH j OD PLVVLRQ GH O·HPSOR\HXU� (Q UHYDQFKH� OHV VWpUpRW\SHV VXU OHV
LQGLYLGXV EDVpV VXU OHV FDUDFWpULVWLTXHV GX JURXSH VRQW JpQpUDOHPHQW GDYDQWDJH WROpUpV GDQV GHV
GRPDLQHV FRPPH O·DVVXUDQFH� R� OD SULVH GH GpFLVLRQ LQGLYLGXDOLVpH Q·D SDV GH VHQV�

2Q SHXW DXVVL PHQWLRQQHU OHV �SRVVLEOHV� GLVFULPLQDWLRQV FRQWUH GHV SHUVRQQHV WUDQVVH[XHOOHV� (Q
HIIHW� FRPPH OH QRWDLW -DFREV HW 6RPPHUV ����� GHV DVVXUHXUV DX[ eWDWV�8QLV RQW WHQWp G·LQIpUHU
GHV PDODGLHV VXU OD EDVH GH SUHVFULSWLRQ GH PpGLFDPHQWV� &RPPHQW LQWHUSUpWHU OD GpFLVLRQ G·XQ
DVVXUHXU TXL GHPDQGH XQH PDMRUDWLRQ GHV SULPHV SRXU GHV JDUDQWLHV HQ FDV GH GpFqV� G·LQFDSDFLWp
GH WUDYDLO HW G·LQYDOLGLWp VRXV SUpWH[WH TXH O·DVVXUp V·HVW YX SUHVFULUH XQ WUDLWHPHQW KRUPRQDO SRXU
XQH G\VSKRULH GH JHQUH"

����� 'LVFULPLQDWLRQ SDU O·kJH

$X[ eWDWV�8QLV� O·LGpH TXH O·kJH SHXW FRQVWLWXHU XQ PRWLI GH GLVFULPLQDWLRQ V·HVW WUDGXLW SDU OH ´$JH
'LVFULPLQDWLRQ LQ (PSOR\PHQW $FWµ HQ ����� YRWp HQ SUHQDQW OD VXLWH GX ´&LYLO 5LJKWV $FWµ GH �����
TXL VH FRQFHQWUDLW VXUWRXW VXU OHV DVSHFWV pWKLTXHV HW UDFLDX[� FRPPH OH PRQWUH 0DFQLFRO �����
'DQV OD PDMRULWp GHV FDV� OD GLVFULPLQDWLRQ SDU O·kJH HVW HQYLVDJpH VRXV O·DQJOH GH O·HPSORL� FRPPH
OH SUpFLVHQW 'XQFDQ HW /RUHWWR ���� RX $GDPV ����� 2Q SHXW QRWHU TXH FHUWDLQV DVVXUHXUV IRQW
GX UHIXV GH GLVFULPLQHU VXLYDQW O·kJH XQ SRLQW LPSRUWDQW� XQH IRUPH GH ´UDLVRQ G·rWUHµ �DX VHQV
GRQQp SDU OD ORL 3DFWH GH ������ $LQVL� HQ )UDQFH� ´OD 0XWXHOOH *pQpUDOH V·HQJDJH j ��� UHQIRUFHU OD
VROLGDULWp HQWUH OHV JpQpUDWLRQµ� FH TXL GHYUDLW VH WUDGXLUH SDU XQ UHIXV GH GLVFULPLQHU� GH VHJPHQWHU�
VXLYDQW FH FULWqUH�

0DLV WRXW FRPPH XQH GLVWLQFWLRQ H[LVWH HQWUH OH VH[H ELRORJLTXH HW OH JHQUH� FHUWDLQV VXJJqUHQW
GH GLVWLQJXHU HQWUH O·kJH ELRORJLTXH HW O·kJH SHUoX �RX VXEMHFWLI�� FRPPH 6WHSKDQ HW DO� ���� RX
.RWWHU�*U�KQ HW DO� ����� 8RWLQHQ HW DO� ���� PRQWUDLHQW TXH FHW kJH VXEMHFWLI VHUDLW XQ PHLOOHXU
SUpGLFWHXU GH OD PRUWDOLWp TXH O·kJH ELRORJLTXH� &RPPH OH VRXOLJQH %HLGHU ����� RQ SHXW IDLUH YDORLU
TXH VL OHV JHQV Q·RQW SDV XQH FKDQFH pTXLWDEOH HQ IRQFWLRQ GH OHXU kJH� FDU WRXW OH PRQGH QH YLHLOOLW
SDV GH PDQLqUH LGHQWLTXH� OHV JHQV PRXUDQW j GHV kJHV GLIIpUHQWV� %LGDGDQXUH ���� UDSSHOOH TXH
OD GLVFULPLQDWLRQ VXLYDQW O·kJH HVW WRXMRXUV SHUoXH FRPPH PRLQV ´SUpRFFXSDQWHµ TXH OD SOXSDUW
GHV DXWUHV� /H SURFHVVXV GH YLHLOOLVVHPHQW� GH OD QDLVVDQFH j O·kJH DGXOWH� HVW FRUUpOp j GLYHUV
SURFHVVXV GH GpYHORSSHPHQW FRJQLWLIV TXL IRQW TX·LO HVW SHUWLQHQW G·DWWULEXHU XQH UHVSRQVDELOLWp�
XQH FDSDFLWp GH FRQVHQWHPHQW HW XQH DXWRQRPLH GLIIpUHQWHV DX[ HQIDQWV� DX[ MHXQHV DGXOWHV RX
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DX[ SHUVRQQHV kJpHV� 0DLV FRQWUDLUHPHQW DX VH[H HW j OD UDFH� O·kJH Q·HVW SDV XQH FDUDFWpULVWLTXH
GLVFUqWH HW LPPXDEOH� &RPPH OH GLW 0DFQLFRO ����� O·kJH Q·HVW SDV XQ FOXE GDQV OHTXHO RQ QDvW� 1RXV
QRXV DWWHQGRQV j SDVVHU SDU OHV GLIIpUHQWHV pWDSHV G·XQH YLH HW OD YLHLOOHVVH HVW XQ FOXE TXH QRXV
VDYRQV TXH QRXV UHMRLQGURQV WUqV SUREDEOHPHQW XQ MRXU� 3DU FRQVpTXHQW� OH WUDLWHPHQW GLIIpUHQWLHO
HQ IRQFWLRQ GH O·kJH QH JpQqUH SDV QpFHVVDLUHPHQW GHV LQpJDOLWpV HQWUH OHV SHUVRQQHV DX ILO GX
WHPSV� DORUV TXH OH WUDLWHPHQW GLIIpUHQW HQ IRQFWLRQ GH O·RULJLQH HWKQLTXH HW GX VH[H OH IDLW � ´XQH
VRFLpWp TXL GLVFULPLQH VDQV UHOkFKH OHV JHQV HQ UDLVRQ GH OHXU kJH SHXW HQFRUH OHV WUDLWHU GHPDQLqUH
pJDOH WRXW DX ORQJ GH OHXU YLH (⇧)� /H WRXU GH FKDFXQ >G·rWUH GLVFULPLQp@ YLHQWµ DIILUPDLW *RVVHULHV
����� &LWDQW XQ DUUrW GH OD FRXU G·DSSHO GH ����� 0HUFDW�%UXQV ���� UDSSHOOH TXH ´OH OpJLVODWHXU
D SULV VRLQ G·RSpUHU XQH GLVWLQFWLRQ HQWUH O·kJH HW O·pWDW GH VDQWp� LO QH SHXW GqV ORUV rWUH SURFpGp j
XQ DPDOJDPH HQWUH FHV GHX[ PRWLIV HQ FRQVLGpUDQW TXH O·kJH DYDQFp LQGXLW QpFHVVDLUHPHQW XQH
VDQWp GpIDLOODQWHµ�

(Q DVVXUDQFH DXWRPRELOH� FRPPH UDSSHOp SDU &RRSHU ����� /LLVD ���� HW &ODUNH HW DO� �����
O·DXJPHQWDWLRQ GH OD VLQLVWUDOLWp FKH] OHV SHUVRQQHV kJpHV V·H[SOLTXH SDU XQH SHUWH G·DFXLWp
VHQVRULHOOH HW PRWULFH� SDU XQH FRQVRPPDWLRQ GH PpGLFDPHQWV �HQ SDUWLFXOLHU GHV SV\FKRWURSHV��
HW XQH GLPLQXWLRQ GHV UpIOH[HV� 0DLV OHV SHUVRQQHV kJpHV RQW DXVVL WHQGDQFH j PRLQV FRQGXLUH�
FRPPH OH VRXOLJQH )RQWDLQH ����� 6XU OD )LJXUH ���� RQ SHXW YLVXDOLVHU OD IUpTXHQFH G·DFFLGHQWV HW
OH QRPEUH GH GpFqV� SDU PLOOLRQV GH NLORPqWUHV SDUFRXUXV� SRXU GLIIpUHQWHV FODVVHV G·kJH� /H ULVTXH
GH EOHVVXUH FRUSRUHOOH �RX GH GpFqV� GDQV XQ DFFLGHQW GH YRLWXUH DXJPHQWH VLJQLILFDWLYHPHQW GqV
�� DQV HW QH FHVVH G·DXJPHQWHU UDSLGHPHQW DYHF O·kJH� FRPPH OH PRQWUHQW /L HW DO� ����� HQWUH
DXWUHV�

)LJXUH ��� ² 1RPEUH G·DFFLGHQWV �j JDXFKH� HW QRPEUH GH GpFqV �j GURLWH�� SDU PLOOLRQ GH NLORPqWUHV
SDUFRXUXV� SRXU OHV KRPPHV HW OHV IHPPHV� HQ IRQFWLRQ GH O·kJH GX FRQGXFWHXU� /D UpIpUHQFH ��� VRQW
OHV KRPPHV GH ����� DQV� /H QRPEUH G·DFFLGHQWV HVW WURLV IRLV SOXV pOHYp ����� �� SRXU OHV SOXV GH
�� DQV� HW OH QRPEUH GH GpFqV SOXV GH GL[ IRLV SOXV pOHYpV ����� �� �VRXUFH � /L HW DO� ������

0DLV GDQV OD PDMRULWp GHV SD\V� OH ULVTXH PR\HQ GHV SHUVRQQHV kJpHV QH VHPEOH SDV SDUWLFXOLq�
UHPHQW LPSRUWDQW �WDQW TXH OHV SHUVRQQHV kJpHV VRQW YXHV FRPPH XQ JURXSH KRPRJqQH�� /D )L�
JXUH ��� PRQWUH O·pYROXWLRQ GH OD IUpTXHQFH �DQQXHOOH� GH VLQLVWUHV� OH FR�W PR\HQ GHV VLQLVWUHV HW OD
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)LJXUH ��� ²'H JDXFKH j GURLWH� SULPH VRXVFULWHPR\HQQH �GROODUV FDQDGLHQV�� IUpTXHQFH GHV VLQLVWUHV�
HW FR�W PR\HQ GHV VLQLVWUHV �GROODUV FDQDGLHQV�� SDU WUDQFKH G·kJH �D[H GHV DEVFLVVHV� HW SDU JHQUH
�KRPPHV HQ EOHX HW IHPPHV HQ URXJH� DX 4XpEHF �VRXUFH *URXSHPHQW GHV $VVXUHXUV $XWRPRELOHV
������

SULPHPR\HQQH HQ DVVXUDQFH DXWRPRELOH� DX 4XpEHF� HQ IRQFWLRQ GH O·kJH GHV DVVXUpV �SDU WUDQFKH
G·kJH�� SRXU OD SURWHFWLRQ ´FROOLVLRQ HW YHUVHPHQWµ�

3RXU DOOHU SOXV ORLQ� 'XOLVVH ����� 0HXOHQHUV HW DO� ���� HW &KHXQJ HW 0F&DUWW ���� QRWHQW TXH OD
SDUW GH UHVSRQVDELOLWp GDQV OHV DFFLGHQWV DXJPHQWH DXVVL DYHF O·kJH� DYHF HQ SDUWLFXOLHU GDYDQWDJH
G·DFFLGHQWV VXU OH F{Wp GURLW� WUDGXLVDQW VRXYHQW XQ UHIXV GH SULRULWp� 'H QRPEUHX[ SD\V VH VRQW
SRVpV OD TXHVWLRQ GH OD UpJXODWLRQ HQ OLHQ DYHF OHV kJHV WUqV DYDQFpV �DX�GHOj GH �� DQV�� (QPDWLqUH
GH KDQGLFDS� OHV DVVXUHXUV Q·RQW SDV OH GURLW GH GLVFULPLQHU VXLYDQW XQ KDQGLFDS VL OD SHUVRQQH D OH
GURLW GH FRQGXLUH� 0DLV SRXU OHV PDODGLHV GpJpQpUDWLYHV� UDUHV VRQW OHV OpJLVODWLRQV TXL LQWHUGLVHQW
H[SOLFLWHPHQW GH FRQGXLUH� SDU H[HPSOH SRXU XQH SHUVRQQH D\DQW XQH PDODGLH pWDEOLH� FRPPH
OD PDODGLH GH 3DUNLVRQ� &UL]]OH HW DO� ����� /H IDLW TXH OHV SHUVRQQHV kJpHV VRLHQW GDYDQWDJH
UHVSRQVDEOHV GHV VLQLVWUHV SRVH GH QRPEUHXVHV TXHVWLRQV PRUDOHV� FDU VH PHWWUH VRL�PrPH HQ
GDQJHU HQ WDQW TXH FRQGXFWHXU HVW XQH FKRVH�PDLV SRWHQWLHOOHPHQW HQ EOHVVHU YRLUH HQ WXHU G·DXWUHV
HVW PRLQV DFFHSWDEOH�

����� 'LVFULPLQDWLRQ SDU OH SRLGV

3DUDOOqOHPHQW j O·DXJPHQWDWLRQ GHV WDX[ GH VXUSRLGV HW G·REpVLWp GDQV OD SRSXODWLRQ� RQ REVHUYH
XQH DXJPHQWDWLRQ TXHOTXH SHX FRQWUH�LQWXLWLYH GHV SUpMXJpV HW GH OD GLVFULPLQDWLRQ j O·pJDUG GHV
SHUVRQQHV SHUoXHV FRPPH pWDQW JURVVHV �/DWQHU HW 6WXQNDUG ����� 3XKO HW DO� ����� $QGUH\HYD
HW DO� ���� RX HQFRUH 6XWLQ HW 7HUUDFFLDQR ������ /H VWpUpRW\SH ´JURV� F·HVW PDOµ H[LVWH GDQV
OH GRPDLQH PpGLFDO GHSXLV GHV GpFHQQLHV� FRPPH OH UDSSHOOH 1RUGKROP ����� 8QH pWXGH SOXV
DSSURIRQGLH HVW QpFHVVDLUH SRXU YpULILHU GDQV TXHOOH PHVXUH FHOD DIIHFWH OD SUDWLTXH� ,O VHPEOH TXH
OHV SHUVRQQHV REqVHV� HQ WDQW TXH JURXSH� pYLWHQW GH UHFKHUFKHU GHV VRLQV PpGLFDX[ HQ UDLVRQ
GH OHXU SRLGV� &HSHQGDQW� XQ REVWDFOH j OD IRUPXODWLRQ GH FRQFOXVLRQV SOXV SRXVVpHV HVW TXH OD
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SOXSDUW GHV UHFKHUFKHV UHSRVHQW VXU GHVPHVXUHV G·DXWR�pYDOXDWLRQ GRQW OD ILDELOLWp HW OD YDOLGLWp VRQW
YDULDEOHV� ,O HVW QpFHVVDLUH G·DOOHU DX�GHOj GHV UDSSRUWV G·DWWLWXGHV SRXU V·LQWpUHVVHU DX[ SUDWLTXHV
UpHOOHV HQ PDWLqUH GH VRLQV GH VDQWp�

3RXU &]HUQLDZVNL ����� ´ZLWK WKH ULVH RI DFWXDULDO VFLHQFH� ZHLJKW EHFDPH D FULWHULRQ LQVXUDQFH
FRPSDQLHV XVHG WR DVVHVV ULVN� 8VHG RULJLQDOO\ DV D WRRO WR IDFLOLWDWH WKH VWDQGDUGL]DWLRQ RI WKH
PHGLFDO VHOHFWLRQ SURFHVV WKURXJKRXW WKH OLIH LQVXUDQFH LQGXVWU\� WKHVH WDEOHV ODWHU RSHUDWLRQDOL]HG
WKH QRWLRQ RI LGHDO ZHLJKW DQG EHFDPH UHFRPPHQGHG JXLGHOLQHV IRU ERG\ ZHLJKWVµ� ­ OD ILQ GHV
DQQpHV ��� �� FRPSDJQLHV G·DVVXUDQFH RQW FRRSpUp� DILQ GH GpWHUPLQHU OD PRUWDOLWp GHV DVVXUpV
HQ IRQFWLRQ GH OD FRUSXOHQFH GHV DVVXUpV� FRPPH OH PRQWUH :LHKO ����� /D FRQFOXVLRQ HVW FODLUH HQ
FH TXL FRQFHUQH OD PRUWDOLWp � ´VWXGLHV EULQJ RXW WKH FOHDU�FXW GLVDGYDQWDJH RI RYHUZHLJKW³PRUWDOLW\
UDWLRV ULVLQJ LQ HYHU\ LQVWDQFH ZLWK LQFUHDVH LQ GHJUHH RI RYHUZHLJKWµ� &·HVW DXVVL FH TXH GLVDLW %DLUG
����� TXDUDQWH DQV DSUqV ´REHVLW\ LV UHJDUGHG E\ LQVXUDQFH FRPSDQLHV DV D VXEVWDQWLDO ULVN IRU
ERWK OLIH DQG GLVDELOLW\ SROLFLHV� 7KLV ULVN LQFUHDVHV SURSRUWLRQDOO\ ZLWK WKH GHJUHH RI REHVLW\µ �OD
PrPH FRQFOXVLRQ VH UHWURXYH FKH] /HZ HW *DUILQNHO ���� RX 0XVW HW DO� ������

%LHQ TXH OHV PpGHFLQV UHFRQQDLVVHQW OHV ULVTXHV GH O·REpVLWp SRXU OD VDQWp HW TX·LOV SHUoRLYHQW XQ
JUDQG QRPEUH GH OHXUV SDWLHQWV FRPPH pWDQW HQ VXUSRLGV� LOV Q·LQWHUYLHQQHQW SDV DXWDQW TX·LOV OH
GHYUDLHQW� VRQW DPELYDOHQWV TXDQW j OD IDoRQ GH JpUHU OHV FOLHQWV REqVHV HW VRQW SHX VXVFHSWLEOHV
G·RULHQWHU RIILFLHOOHPHQW XQ FOLHQW YHUV XQ SURJUDPPH GH SHUWH GH SRLGV� 3XKO HW %URZQHOO ����
QRWHQW TXH VHXOV �� � G·HQWUH HX[ RQW GpFODUp TX·LOV GLVFXWHUDLHQW GH OD JHVWLRQ GX SRLGV DYHF OHXUV
SDWLHQWV HQ VXUSRLGV� FH SRXUFHQWDJH SDVVDQW j �� � SRXU OHV SDWLHQWV OpJqUHPHQW REqVHV� '� 5�
%ODFN HW DO� ���� RQW PRQWUp TXH O·REpVLWp pWDLW GLUHFWHPHQW HW VLJQLILFDWLYHPHQW OLpH j GHV FR�WV GH
VRLQV GH VDQWp SOXV pOHYpV �XQ FR�W VXSpULHXU GH � ��� PrPH HQ WHQDQW FRPSWH GH O·kJH� GX VH[H HW
G·XQ FHUWDLQ QRPEUH GH FRQGLWLRQV FKURQLTXHV� &RPPH O·RQW PRQWUp 4XHVHQEHUU\ HW DO� ����� SDU
UDSSRUW DX[ SHUVRQQHV D\DQW XQ ,0&�%0, GH �� j ���� kg/m2� LO \ DYDLW XQH DXJPHQWDWLRQ GH �� �
j �� � GHV FR�WV DQQXHOV FKH] OHV SHUVRQQHV HQ VXUSRLGV PRGpUp HW VpYqUH� DSUqV DMXVWHPHQW SRXU
O·kJH HW OH VH[H� *LEEV ���� QRWH TX·LO HVW FRXUDQW TXH OHV UpJLPHV G·DVVXUDQFH PDODGLH H[FOXHQW
H[SOLFLWHPHQW GH OHXU FRXYHUWXUH OH WUDLWHPHQW GH O·REpVLWp� (Q ����� O·,QWHUQDO 5HYHQXH 6HUYLFH D
H[FOX OHV SURJUDPPHV GH SHUWH GH SRLGV GH OD GpGXFWLRQ PpGLFDOH� PrPH ORUVTX·LOV VRQW SUHVFULWV
SDU XQ PpGHFLQ� <XVXI HW DO� ���� RQW PRQWUp XQH FRUUpODWLRQ PRGHVWH HQWUH O·LQGLFH GH PDVVH
FRUSRUHOOH �,0&� RX %0,� HW OH ULVTXH G·LQIDUFWXV GX P\RFDUGH� DORUV TX·HOOH pWDLW SOXV LPSRUWDQWH
DYHF OH UDSSRUW WRXU GH WDLOOH�KDQFKH� %LHQ TXH FHWWH PHVXUH GpSHQGH IRUWHPHQW GX VH[H� LO HVW
SRVVLEOH GH O·XWLOLVHU� FRPPH O·LQGLTXH H[SOLFLWHPHQW �� OD &RPPLVVLRQ (XURSpQQH � ´/·REpVLWp HVW
XQ IDFWHXU GH ULVTXH� PHVXUp SDU OH UDSSRUW HQWUH OH WRXU GH WDLOOH HW OH WRXU GH KDQFKH� TXL HVW
GLIIpUHQW SRXU OHV IHPPHV HW SRXU OHV KRPPHVµ�

����� 'LVFULPLQDWLRQ GHV IXPHXUV

$YDQW GH SDUOHU GX WDEDF� UDSSHORQV TX·LO H[LVWH SRXU OH &HQWUH LQWHUQDWLRQDO GH UHFKHUFKH VXU OH
FDQFHU �&,5&� FLQT JUDQGV JURXSHV G·DJHQWV � ��� FDQFpULJqQHV FHUWDLQV �SOXWRQLXP ���� UDGLXP�
DPLDQWH� EXWDQH� JD]PRXWDUGH� HWF�� ��$� SUREDEOHPHQW FDQFpULJqQHV �LQVHFWLFLGHV QRQ DUVHQLFDX[�
ODPSHV HW WDEOHV j EURQ]HU� FRPEXVWLRQ GRPHVWLTXH GH ELRPDVVH �ERLV�� HWF��� ��%� SHXW�rWUH
FDQFpULJqQHV �HVVHQFH� JD] G·pFKDSSHPHQW GHV PRWHXUV j HVVHQFH� HWF��� ��� LQFODVVDEOHV �SpWUROH
EUXW� HQFUHV G·LPSULPHULH� HWF�� ��� SUREDEOHPHQW SDV FDQFpULJqQHV� /HV GDQJHUV GX WDEDF VRQW
REVHUYpV GqV OH GpEXW GX ;9,,qPHVLqFOH� HW VD FDQFpURJpQLFLWp �DFWHXU SURYRTXDQW� DJJUDYDQW RX
IDYRULVDQW O·DSSDULWLRQ G·XQ FDQFHU� HVW VRXSoRQQpH DX ;9,,,qPHVLqFOH� DYDQW G·rWUH ODUJHPHQW

��� KWWS���HXU�OH[�HXURSD�HX�/H[8UL6HUY�/H[8UL6HUY�GR"XUL 2-�&��������������������)5�3')
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DGPLVH DX PLOLHX GX ;,;qPHVLqFOH� 7RXWHIRLV� OD UHVSRQVDELOLWp GX WDEDJLVPH GDQV OD JHQqVH GHV
FDQFHUV �HQ SDUWLFXOLHU GX SRXPRQ� D pWp ORQJXH j pWDEOLU� /H U{OH FDQFpULJqQH GX WDEDF D pWp
pJDOHPHQW VXVSHFWp GqV OH OHQGHPDLQ GH OD 3UHPLqUH *XHUUH PRQGLDOH� 3DWWHUVRQ ���� UDSSHOOH
TXH GqV ����� OHV DVVXUHXUV DYDLHQW REVHUYp TXH OH WDEDF pWDLW HQ OLHQ DYHF FHUWDLQV FDQFHUV� (Q
SDUWLFXOLHU� )UHGHULFN /� +RIIPDQ DYDLW FRPPHQFp j FROOHFWHU GHV VWDWLVWLTXHV j SDUWLU GH �����
+RIIPDQ ���� DIILUPDLW DLQVL ´6PRNLQJ KDELWV XQTXHVWLRQDEO\ LQFUHDVH WKH OLDELOLW\ WR FDQFHU RI
WKH PRXWK� WKH WKURDW� WKH FHVRSKDJXV� WKH ODU\Q[ DQG WKH OXQJVµ� WRXW HQ VRXOLJQDQW O·LQFUR\DEOH
KpWpURJpQpLWp GX JURXSH ´IXPHXUµ �WDQW VXU OD TXDQWLWp TXH VXU OD TXDOLWp GX SURGXLW IXPp��

3RXU -RKQVWRQ ����� ´LW LV FOHDU WKDW VPRNLQJ LV DQ LPSRUWDQW FDXVH RI PRUWDOLW\µ� SUpVHQWDQW GHV
WDEOHV GH PRUWDOLWpV FRPSDUDQW QRQ�IXPHXUV HW IXPHXUV �´PRGHUDWHµ HW ´KHDY\µ�� $SUqV OD 6HFRQGH
*XHUUH 0RQGLDOH� 5LFKDUG 'ROO �GLVFXWp UpWURVSHFWLYHPHQW GDQV 'ROO HW $� %� +LOO ���� SXLV ������
SXLV GHV pWXGHV GH JUDQGH HQYHUJXUH GDQV OHV DQQpHV ���� HW ����� RQW FRQILUPp ERQ QRPEUH
GH OLHQV� (Q ���� pWDLW ODQFpH XQH YDVWH pWXGH SURVSHFWLYH GRQW OHV UpVXOWDWV� YLQJW DQV SOXV WDUG�
FRQILUPDLHQW O·DVVRFLDWLRQ HQWUH FRQVRPPDWLRQ FKURQLTXH GH WDEDF HW UpGXFWLRQ GH O·HVSpUDQFH GH
YLH� )LVKHU ���� HW ���� WHQWH O·H[SOLFDWLRQ VXLYDQWH � ´WKHUH FDQ WKHUHIRUH EH OLWWOH GRXEW WKDW WKH
JHQRW\SH H[HUFLVHV D FRQVLGHUDEOH LQIOXHQFH RQ VPRNLQJµ� DXWUHPHQW GLW� OH IDLW GH IXPHU VHUDLW
H[SOLTXp� JpQpWLTXHPHQW �&RRN ���� HW 6WROOH\ ���� DQDO\VHURQW OHV GRQQpHV XWLOLVpHV SDU 5RQDOG
)LVKHU HW DUULYHURQW j GHV FRQFOXVLRQV DVVH] GLIIpUHQWHV�� )HUUHQFH ����� .OXJHU ���� RX %UDQGW
���� UHYLHQQHQW VXU O·KLVWRLUH GHV OLHQV HQWUH OH WDEDJLVPH HW OD VDQWp� 'DQV XQ FRQWH[WH DFWXDULHO�
%HQMDPLQ HW 0LFKDHOVRQ ���� pFULYDLHQW ´LW VHHPV FOHDU WKDW WKH KHDYLHU PRUWDOLW\ UHVXOWLQJ IURP
FLJDUHWWH VPRNLQJ KDV QRW \HW DV IXOO\ FDXJKW XS ZLWK ZRPHQ DV LW KDV ZLWKPHQ DQG DV� XQGRXEWHGO\�
LW LV EHJLQQLQJ WRµ� &RPPH PHQWLRQQp HQ LQWURGXFWLRQ� 0LOOHU HW *HUVWHLQ ���� PHQWLRQQHQW OHV
SUHPLqUHV WDEOHV GH PRUWDOLWp SRXU OHV IXPHXUV�

��� /HV SUR[\V� FRUUpODWLRQ IDOODFLHXVH HW VWpUpRW\SHV

(Q 6WDWLVWLTXH� FRPPH O·H[SOLTXHQW 8SWRQ HW &RRN ����� XQ ´SUR[\µ �RQ SDUOHUD DXVVL GH ´YDULDEOH
GH VXEVWLWXWLRQµ� HVW XQH YDULDEOH TXL� GDQV XQ PRGqOH SUpGLFWLI� UHPSODFH XQH YDULDEOH XWLOH
PDLV QRQ REVHUYDEOH� QRQ PHVXUDEOH� RX� GDQV QRWUH FDV� TXL QH SHXW rWUH XWLOLVpH FDU MXJpH
´GLVFULPLQDWRLUHµ� (W SRXU TX·XQH YDULDEOH VRLW XQ ERQ SUR[\� HOOH GRLW DYRLU XQH ERQQH FRUUpODWLRQ�
DYHF OD YDULDEOH G·LQWpUrW� 8Q H[HPSOH UHODWLYHPHQW SRSXODLUH HVW OH IDLW TX·j O·pFROH SULPDLUH� OD
SRLQWXUH GH FKDXVVXUH HVW VRXYHQW XQ ERQ SUR[\ GHV FDSDFLWpV GH OHFWXUH� (Q UpDOLWp� OD WDLOOH GHV
SLHGV Q·D SDV JUDQG FKRVH j YRLU DYHF OHV FDSDFLWpV FRJQLWLYHV� PDLV FKH] OHV HQIDQWV� OD WDLOOH GHV
SLHGV HVW WUqV OLpH j O·kJH� TXL HVW OXL PrPH WUqV OLp DX[ FDSDFLWpV FRJQLWLYHV� &RPPH QRXV OH YHUURQV
GDQV OD VHFWLRQ ������ FH FRQFHSW HVW WUqV OLp DX[ QRWLRQV GH FDXVDOLWp�

1RXV DYRQVPHQWLRQQp SOXV W{W OD YLVLRQ GHV pFRQRPLVWHV VXU OD GLVFULPLQDWLRQ� FRPPH*DU\ %HFNHU�
HW OH OLHQ DYHF XQH IRUPH GH UDWLRQDOLWp HW G·HIILFDFLWp� (W HQ HIIHW� SRXU GH QRPEUHX[ DXWHXUV� FH
TXL FRPSWH� F·HVW TXH O·DVVRFLDWLRQ HQWUH GHV YDULDEOHV VRLW VXIILVDPPHQW IRUWH SRXU FRQVWLWXHU XQ
SUpGLFWHXU ILDEOH� 3RXU 1RUPDQ ����� O·DSSDUWHQDQFH j XQ JURXSH IRXUQLW GHV LQIRUPDWLRQV ILDEOHV
VXU OH JURXSH� HW SDU H[WHQVLRQ VXU WRXW LQGLYLGX TXL HQ HVW PHPEUH� O·XWLOLVDWLRQ V\VWpPDWLTXH GH FHV
LQIRUPDWLRQV �OD JpQpUDOLVDWLRQ HW OHV VWpUpRW\SHV GRQW SDUOHQW 6FKDXHU ���� HW 3XGGLIRRW �����
SHXW rWUH pFRQRPLTXHPHQW HIILFDFH� 3UHQDQW XQ FRQWUH�SLHG pWKLTXH� *UHHQODQG ���� UDSSHOOH TXH
FHUWDLQHV VRXUFHV G·LQIRUPDWLRQ GHYUDLHQW rWUH H[FOXHV GH QRWUH SULVH GH GpFLVLRQ SDUFH TX·HOOHV VRQW
QRQ SHUWLQHQWHV� RX QRQ FDXVDOHV� PrPH VL HOOHV SHXYHQW IRXUQLU GHV LQIRUPDWLRQV DVVH] ILDEOHV HQ
UDLVRQ GH OHXU FRUUpODWLRQ IRUWH DYHF XQ DXWUH LQGLFDWHXU� /·DUJXPHQW FHQWUDO HVW TXH VL GHV YDULDEOHV
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0pWLHU SDUW GH IHPPHV

$LGHV j GRPLFLOH HW DLGHV PpQDJHUV HW DVVLVWDQWV PDWHUQHOV ���� �

6HFUpWDLUHV ���� �

$LGHV�VRLJQDQWV ���� �

,QILUPLHUV� VDJHV�IHPPHV ���� �

&RQGXFWHXUV GH YpKLFXOHV ���� �

7HFKQLFLHQV HW DJHQWV GH PDvWULVH GH OD PDLQWHQDQFH ��� �

7HFKQLFLHQV HW DJHQWV GH PDvWULVH GX EkWLPHQW HW GHV WUDYDX[ SXEOLFV ��� �

2XYULHUV TXDOLILpV GX JURV ±XYUH GX EkWLPHQW ��� �

7DEOH ��� ² 3DUW GH IHPPHV� SDU PpWLHU� ,16((� �����

VRQW QRQ FDXVDOHV� DORUV HOOHV VRQW GpSRXUYXHV GH MXVWLILFDWLRQ PRUDOH� (W OD GLVFULPLQDWLRQ SDU
SUR[\ SRVH GHV TXHVWLRQV pWKLTXHV FRPSOH[HV� &RPPH OH QRWDLW %LUQEDXP ����� ´LI GLVFULPLQDWLQJ
LQWHQWLRQDOO\ RQ WKH EDVLV RI SURKLELWHG FODVVHV LV SURKLELWHG ² H�J�� LQVXUHUV DUH SURKLELWHG IURP
XVLQJ UDFH� UHOLJLRQ RU QDWLRQDO RULJLQ DV XQGHUZULWLQJ� WLHU SODFHPHQW RU UDWLQJ IDFWRUV ² ZK\ ZRXOG
SUDFWLFHV WKDW KDYH WKH VDPH HIIHFW EH SHUPLWWHG"µ� $XWUHPHQW GLW� RQ QH SHXW SDV VH FRQWHQWHU
GH FRPSDUHU OHV SULPHV SD\pHV� PDLV OH SURFHVVXV QDUUDWLI GH OD PRGpOLVDWLRQ �F·HVW�j�GLUH OHV
QRWLRQV G·LQWHUSUpWDELOLWp HW G·H[SOLFDELOLWp� RX OD ´IDEOHµ GRQW QRXV SDUOLRQV HQ LQWURGXFWLRQ� HVW
WRXW DXVVL LPSRUWDQW� SRXU MXJHU VL XQ PRGqOH HVW GLVFULPLQDWRLUH� RX SDV� (W OD GLIILFXOWp� FRPPH
OH GLVDLW 6HLFVKQD\GUH ����� F·HVW TX·LO QH V·DJLW SDV GH FKHUFKHU XQ SUHXYH G·XQH LQWHQWLRQ� RX
G·XQH PRWLYDWLRQ UDFLVWH� PDLV G·pWDEOLU TX·XQ DOJRULWKPH GLVFULPLQH VXLYDQW XQ FULWqUH LQWHUGLW �FDU
SURWpJp��

����� 4XHOTXHV H[HPSOHV

8Q H[HPSOH UHODWLYHPHQW VLPSOH HW FODVVLTXH HQ )UDQFH HVW OD SURIHVVLRQ� TXL SHXW rWUH� GDQV
FHUWDLQV FDV� XQ SUR[\ GX JHQUH� FRPPH OH PRQWUH OD 7DEOH ����

2EHUPH\HU HW DO� ���� UDFRQWHQW TX·HQ ����� XQH JUDQGH HQWUHSULVH GH VRLQV GH VDQWp DYDLW XWLOLVp
OHV GpSHQVHV PpGLFDOHV FRPPH XQ SUR[\ SRXU OD JUDYLWp GH OD FRQGLWLRQ PpGLFDOH� /·XWLOLVDWLRQ GH
FH SUR[\ D GRQQp OLHX j XQ DOJRULWKPH GLVFULPLQDWRLUH VXU OH SODQ UDFLDO� FDU VL OD PDODGLH Q·HVW SDV
IRUFpPHQW GLVFULPLQDWRLUH VXU OH SODQ UDFLDO� DORUV TXH OHV GpSHQVHV GH VDQWp OH VRQW �DX[ eWDWV�8QLV
DX PRLQV�� 3OXV JpQpUDOHPHQW� WRXWHV VRUWHV GH SUR[\V VRQW XWLOLVpV� SOXV RX PRLQV FRUUpOpHV j OD
YDULDEOH G·LQWpUrW� 3DU H[HPSOH OH UHYHQX G·XQH SHUVRQQH �RX G·XQ PpQDJH� VHUD DSSURFKp SDU OH
PRQWDQW G·LPS{W VXU OH UHYHQX� RX SDU OH PRQWDQW GH VD PDLVRQ �RX GX TXDUWLHU R� OD SHUVRQQH
UpVLGH�� .UDHPHU HW DO� ���� SDUOHUD GH ´IDFWHXUV GH ULVTXHV LQGLUHFWµ� 1RXV UHYLHQGURQV GDQV OD
VHFWLRQ ��� VXU O·LPSRUWDQFH GHV JUDSKHV FDXVDX[ SRXU FRPSUHQGUH VL XQH YDULDEOH HQ FDXVH XQH
DXWUH� RX VL HOOH HVW VLPSOHPHQW FRUUpOpH j FHWWH GHUQLqUH�

,O H[LVWH DXVVL FHUWDLQHV JUDQGHXUV� HVVHQWLHOOHV SRXU PRGpOLVHU GHV SULVHV GH GpFLVLRQV GDQV XQ
FRQWH[WH LQFHUWDLQ� PDLV GLIILFLOHV j PHVXUHU� &·HVW OH FDV GX FRQFHSW DEVWUDLW TX·HVW O·´DYHUVLRQ DX
ULVTXHµ �ODUJHPHQW GLVFXWp SDU 0HQH]HV HW '� /� +DQVRQ ���� HW 6ORYLF ������ +RIVWHGH ����
SURSRVH XQ LQGLFH G·pYLWHPHQW GH O·LQFHUWLWXGH �8$,� ´XQFHUWDLQW\ DYRLGDQFH LQGH[µ�� FDOFXOp j SDUWLU
GH GRQQpHV G·HQTXrWHV� 2XWUHYLOOH ���� HW ���� D VXJJpUp G·XWLOLVHU OH QLYHDX G·pGXFDWLRQ SRXU
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pYDOXHU O·DYHUVLRQ DX ULVTXH� 6HORQ 2XWUHYLOOH ����� O·pGXFDWLRQ IDYRULVH XQH FRPSUpKHQVLRQ GX
ULVTXH HW GRQF XQH DXJPHQWDWLRQ GH OD GHPDQGH G·DVVXUDQFH� SDU H[HPSOH �PrPH VL XQH UHODWLRQ
LQYHUVH SRXUUDLW H[LVWHU� VL RQ VXSSRVH TXH O·DXJPHQWDWLRQ GHV QLYHDX[ G·pGXFDWLRQ HVW DVVRFLpH j
XQH DXJPHQWDWLRQ GX FDSLWDO KXPDLQ WUDQVIpUDEOH� FH TXL LQGXLW XQH SOXV JUDQGH SULVH GH ULVTXH��

3RXU O·DQHFGRWH� RQ D pYRTXp O·LQGLFH ,0&�%0, FRPPH SUR[\ GH G·REpVLWp �j SDUWLU G·XQ FHUWDLQ
VHXLO�� YDULDEOH HOOH�PrPH HQ OLHQ DYHF FHUWDLQHV SDWKRORJLHV� FRPPH OH GLDEqWH GH W\SH �� XQH
K\SHUWHQVLRQ DUWpULHOOH� O·DWKpURVFOpURVH� OD G\VOLSLGpPLH� GHV PDODGLHV GX IRLH RX GHV PDODGLHV
UpQDOHV� 0DLV FHUWDLQV DVVXUHXUV RQW WHQWp G·XWLOLVHU G·DXWUHV SUR[\V SRVVLEOHV FROOHFWpV YLD GHV
TXHVWLRQQDLUHV GH VDQWp� SDU H[HPSOH HQ GHPDQGDQW ´HQ FRPELHQ GH WHPSV PDQJH]�YRXV� HQ
PR\HQQH� OH PLGL"µ�

����� /D GLVFULPLQDWLRQ VWDWLVWLTXH SDU SUR[\

&HUWDLQHV YDULDEOHV QRQ�SURWpJpHV VRQW WUqV FRUUpOpHV DYHF GHV YDULDEOHV SURWpJpHV� 3DU H[HPSOH�
HQ )UDQFH� OD SRSXODWLRQ DFWLYH HVW j ���� � IpPLQLQH� DORUV TXH OD SRSXODWLRQ WUDYDLOODQW j WHPSV
SDUWLHO HVW j ���� � IpPLQLQH �VHORQ 'DUHV ������ $XWUHPHQW GLW� VDYRLU TX·XQH SHUVRQQH WUDYDLOOH
j WHPSV SDUWLHO SHUPHW G·DIILUPHU TX·LO \ TXDWUH IRLV SOXV GH FKDQFH TXH FH VRLW XQH IHPPH TX·XQ
KRPPH� (Q XWLOLVDQW GHV VWDWLVWLTXHV VXU OHV SUpQRPV �� RQ VDLW TXH ´%ULJLWWHµ D� HQ PR\HQQH ��
DQV� ´-HDQ�3LHUUHµ� �� DQV HW ´$UWKXUµ� �� DQV� (VSHODQG HW 6WHYHQV ���� SDUOHURQW GH ´FRPHVXUHVµ
�´FRPPHQVXUDWLRQµ� GDQV OH VHQV R� XQH YDULDEOH �FRPPH OD SURIHVVLRQ RX OH SUpQRP� HVW XWLOLVpH
j G·DXWUHV ILQV� FRUUHVSRQGDQW j XQH ´WUDQVIRUPDWLRQ RI GLIIHUHQW TXDOLWLHV LQWR D FRPPRQ PHWULFµ�

´+XPDQV WKLQN LQ VWRULHV UDWKHU WKDQ IDFWV� QXPEHUV RU HTXDWLRQV ³ DQG WKH VLPSOHU WKH VWRU\� WKH
EHWWHUµ DIILUPDLW +DUDUL ����� PDLV SRXU OHV DVVXUHXUV� F·HVW VRXYHQW XQ PpODQJH GHV GHX[� 3RXU
*OHQQ ����� FRPPH OH GLHX URPDLQ -DQXV� OH SURFHVVXV GH VpOHFWLRQ GHV ULVTXHV G·XQ DVVXUHXU
SRVVqGH GHX[ YLVDJHV � FHOXL TXL HVW SUpVHQWp DX[ UpJXODWHXUV HW DX[ DVVXUpV� HW O·DXWUH TXL HVW
SUpVHQWp DX[ VRXVFULSWHXUV� ,O \ D G·XQ F{Wp OH YLVDJH GHV FKLIIUHV� GHV VWDWLVWLTXHV HW GH O·REMHFWLYLWp�
'H O·DXWUH� LO \ D OH YLVDJH GHV UpFLWV� GX FDUDFWqUH HW GX MXJHPHQW VXEMHFWLI� /D UKpWRULTXH GH
O·H[FOXVLRQ GH O·DVVXUDQFH � OHV FKLIIUHV� O·REMHFWLYLWp HW OHV VWDWLVWLTXHV � IRUPH FH TXH %ULDQ *OHQQ
DSSHOOH ´WKH P\WK RI WKH DFWXDU\� D SRZHUIXO UKHWRULFDO VLWXDWLRQ LQ ZKLFK GHFLVLRQV DSSHDU WR EH
EDVHG RQ REMHFWLYHO\ GHWHUPLQHG FULWHULD ZKHQ WKH\ DUH DOVR ODUJHO\ EDVHG RQ VXEMHFWLYH RQHVµ RX
´WKH VXEMHFWLYH QDWXUH RI D VHHPLQJO\ REMHFWLYH SURFHVVµ� (W SRXU 'DVWRQ ����� FHWWH SUpWHQGXH
´REMHFWLYLWpµ GX SURFHVVXV HVW IDXVVH� HW GDQJHUHXVH� FRPPH OH VRXOLJQDLW pJDOHPHQW 'HVURVLqUHV
����� *OHQQ ���� DIILUPDLW ´WKHUH DUH PDQ\ ZD\V WR UDWH DFFXUDWHO\� DQG WKLV LV P\ YHU\ SRLQW�
,QVXUHUV FDQ UDWH ULVNV LQ PDQ\ GLIIHUHQW ZD\V GHSHQGLQJ RQ WKH VWRULHV WKH\ WHOO DERXW ZKLFK
FKDUDFWHULVWLFV DUH LPSRUWDQW DQG ZKLFK DUH QRW �⇧� 7KH IDFW WKDW WKH VHOHFWLRQ RI ULVN IDFWRUV LV
VXEMHFWLYH DQG FRQWLQJHQW XSRQ QDUUDWLYHV RI ULVN DQG UHVSRQVLELOLW\ KDV LQ WKH SDVW SOD\HG D IDU
ODUJHU UROH WKDQ ZKHWKHU RU QRW VRPHRQH ZLWK D ZRRG VWRYH LV FKDUJHG KLJKHU SUHPLXPVµ� (Q DOODQW
SOXV ORLQ� ´YLUWXDOO\ HYHU\ DVSHFW RI WKH LQVXUDQFH LQGXVWU\ LV SUHGLFDWHG RQ VWRULHV ILUVW DQG WKHQ
QXPEHUVµ� 2Q VH VRXYLHQW GX ´DOO PRGHOV DUH ZURQJ EXW VRPH PRGHOV DUH XVHIXOµ GH %R[ HW DO�
����� DXWUHPHQW GLW� WRXW PRGqOH HVW DX PLHX[ XQH IDEOH XWLOH�

6WpUpRW\SHV HW JpQpUDOLVDWLRQ

&RPPH OH UDSSHOOH %HUQVWHLQ ����� OH PRW ´VWpUpRW\SHµ IXVLRQQH XQ DGMHFWLI JUHF VLJQLILDQW VROLGH�
ıĲİȡİȩȢ� DYHF XQ VXEVWDQWLI GpVLJQDQW XQ PRXOH� ĲȣʌȩȢ� (Q FRPELQDQW OHV GHX[ WHUPHV� OH PRW

��� KWWSV���ZZZ�HNLQW]OHU�FRP�SURMHFWV�DJH�SUHGLFWLRQ�
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GpVLJQH XQ PRXODJH GXU� TXHOTXH FKRVH TXL SHXW ODLVVHU XQH PDUTXH� TXL D GRQQp� XQ WHUPH
G·LPSULPHULH� j VDYRLU OD IRUPH LPSULPDQWH XWLOLVpH SRXU O·LPSUHVVLRQ W\SRJUDSKLTXH� (Q ����� OH
GLFWLRQQDLUH GH O·$FDGpPLH IUDQoDLVH PHQWLRQQH� SRXU OH PRW ´VWpUpRW\SHµ� ´PRW QRXYHDX TXL VH
GLW GHV OLYUHV VWpUpRW\SpV� RX LPSULPpV DYHF GHV IRUPHV RX SODQFKHV VROLGHVµ� /H MRXUQDOLVWH HW
LQWHOOHFWXHO SXEOLF DPpULFDLQ :DOWHU /LSSPDQQ D GRQQp j FH PRW VD VLJQLILFDWLRQ FRQWHPSRUDLQH
GDQV /LSSPDQQ ����� 3RXU /LSSPDQQ� LO V·DJLVVDLW GH GpFULUH FRPPHQW OHV rWUHV KXPDLQV IRQW HQWUHU
´OH PRQGH H[WpULHXUµ GDQV ´OHV LPDJHV TXH QRXV DYRQV GDQV OD WrWHµ �´WKH :RUOG RXWVLGH DQG WKH
3LFWXUHV LQ RXU KHDGVµ�� GHV LPDJHV TXL YRQW IRUPHU GHV FDWpJRULHV GHVFULSWLYHV VLPSOLILpHV SDU
OHVTXHOOHV QRXV FKHUFKRQV j VLWXHU DXWUXL RX GHV JURXSHV G·LQGLYLGXV� /LSSPDQQ D WHQWp G·H[SOLTXHU
FRPPHQW OHV LPDJHV TXL VXUJLVVHQW VSRQWDQpPHQW GDQV O·HVSULW GHV JHQV VH FRQFUpWLVHQW� /HV
VWpUpRW\SHV� D�W�LO REVHUYp� VRQW ´OD SOXV VXEWLOH HW OD SOXV HQYDKLVVDQWH GH WRXWHV OHV LQIOXHQFHVµ
�´VXEWOHVW DQG PRVW SHUYDVLYH RI DOO LQIOXHQFHVµ�� 4XHOTXHV DQQpHV SOXV WDUG� 5LFH ����� D
FRPPHQFp OHV SUHPLqUHV H[SpULHQFHV SRXU PLHX[ FHUQHU FH FRQFHSW�

/·LPSRUWDQFH GHV VWpUpRW\SHV SRXU FRPSUHQGUH ERQ QRPEUH GH SULVHV GH GpFLVLRQ VHUD DQDO\VpH HQ
GpWDLOV GDQV .DKQHPDQ ����� LQVSLUp HQ JUDQGH SDUWLH GH %UXQHU HW DO� ����� HW SOXV UpFHPPHQW�
+DPLOWRQ HW *LIIRUG ���� HW VXUWRXW 'HYLQH ����� 3RXU 'DQLHO .DKQHPDQ� VFKpPDWLTXHPHQW� GHX[
W\SHV GH PpFDQLVPHV VRQW XWLOLVpV SRXU SUHQGUH XQH GpFLVLRQ� /H V\VWqPH � HVW XWLOLVp SRXU OD SULVH
GH GpFLVLRQV UDSLGHV � LO QRXV SHUPHW GH UHFRQQDvWUH OHV JHQV HW OHV REMHWV� QRXV DLGH j RULHQWHU
QRWUH DWWHQWLRQ� HW QRXV HQFRXUDJH j FUDLQGUH OHV DUDLJQpHV� ,O HVW EDVp VXU GHV FRQQDLVVDQFHV
VWRFNpHV HQ PpPRLUH HW DFFHVVLEOHV VDQV LQWHQWLRQ� HW VDQV HIIRUW� 2Q SHXW O·RSSRVHU DX V\VWqPH ��
TXL SHUPHW XQH SULVH GH GpFLVLRQ GDQV XQ FRQWH[WH SOXV FRPSOH[H� H[LJHDQW GH OD GLVFLSOLQH HW XQH
UpIOH[LRQ VpTXHQWLHOOH� 'DQV OH SUHPLHU FDV� QRWUH FHUYHDX XWLOLVH OHV VWpUpRW\SHV TXL UpJLVVHQW OHV
MXJHPHQWV GH UHSUpVHQWDWLYLWp� HW XWLOLVH FHWWH KHXULVWLTXH SRXU SUHQGUH GHV GpFLVLRQV� 6L MH FXLVLQH
XQ SRLVVRQ SRXU GHV DPLV YHQXV PDQJHU� M·RXYUH XQH ERXWHLOOH GH YLQ EODQF� /H FOLFKp ´OH SRLVVRQ
VH PDULH ELHQ DYHF OH YLQ EODQFµ PH SHUPHW GH SUHQGUH XQH GpFLVLRQ UDSLGHPHQW� VDQV DYRLU j
UpIOpFKLU� /HV VWpUpRW\SHV VRQW GHV DIILUPDWLRQV FRQFHUQDQW XQ JURXSH TXL VRQW DFFHSWpHV �GX PRLQV
SURYLVRLUHPHQW� FRPPH GHV IDLWV FRQFHUQDQW FKDTXH PHPEUH� 4X·LOV VRLHQW FRUUHFWV RX MXVWHV� OHV
VWpUpRW\SHV VRQW O·RXWLO GH EDVH SRXU SHQVHU OHV FDWpJRULHV GDQV OH ´V\VWqPH �µ� 0DLV ELHQ VRXYHQW�
XQH UpIOH[LRQ SOXV SRXVVpH� SOXV FRQVWUXLWH ² FRUUHVSRQGDQW DX ´V\VWqPH �µ ² SHUPHWWUD GH SUHQGUH
XQH GpFLVLRQ SOXV MXGLFLHXVH� YRLUH RSWLPDOH� 6DQV FKRLVLU Q·LPSRUWH TXHO YLQ URXJH� XQ SLQRW QRLU
SRXUUDLW SHXW�rWUH DXVVL SDUIDLWHPHQW FRQYHQLU DX[ URXJHWV JULOOpV� &RPPH O·DIILUPDLW )ULFNHU �����
´VWHUHRW\SHV DUH >RQO\@ ZLGHO\ KHOG DVVRFLDWLRQV EHWZHHQ D JLYHQ VRFLDO JURXS DQG RQH RU PRUH
DWWULEXWHVµ� 1·HVW�FH SDV FH TXH IRQW OHV DFWXDLUHV DX TXRWLGLHQ"

*pQpUDOLVDWLRQ HW DFWXDULDW

3RXU 6FKDXHU ����� FHWWH ´JpQpUDOLVDWLRQµ HVW SUREDEOHPHQW OD UDLVRQ G·rWUH GH O·DFWXDLUH � ´WR
EH DQ DFWXDU\ LV WR EH D VSHFLDOLVW LQ JHQHUDOL]DWLRQ� DQG DFWXDULHV HQJDJH LQ D IRUP RI GHFLVLRQ�
PDNLQJ WKDW LV VRPHWLPHV FDOOHG DFWXDULDOµ� 2Q UHWURXYHUD FHWWH LGpH HQ MXVWLFH DFWXDULHOOH� FKH]
+DUFRXUW ���� SDU H[HPSOH� 6FKDXHU ���� UDSSRUWDLW TXH QRXV SRXUULRQV rWUH DPHQpV j FURLUH
TX·LO HVW SUpIpUDEOH G·DYRLU GHV SLORWHV GH OLJQH TXL RQW XQH ERQQH YLVLRQ� SOXW{W TX·XQH PDXYDLVH �FH
SRLQW HVW pJDOHPHQW pYRTXp GDQV OH FRQWH[WH GH OD FRQGXLWH� HW GH O·DVVXUDQFH DXWRPRELOH� 2ZVOH\
HW 0F*ZLQ -U ������ &H FULWqUH SRXUUDLW rWUH XWLOLVp j O·HPEDXFKH� HW FRQVWLWXHUDLW� ELHQ V�U� XQH
IRUPH GH GLVFULPLQDWLRQ� HQ GLVWLQJXDQW OHV ¶ERQVµ SLORWHV GHV ´PDXYDLVµ� OHV SLORWHV TXL RQW XQH
ERQQH YLVLRQ GHV DXWUHV� &HUWDLQHV FRPSDJQLHV DpULHQQHV SRXUUDLHQW LPSRVHU XQ kJH PD[LPXP
SRXU OHV SLORWHV GH OLJQH ��� RX �� DQV� SDU H[HPSOH�� O·kJH pWDQW XQ LQGLFDWHXU ILDEOH� PrPH V·LO
HVW LPSDUIDLW� G·XQH PDXYDLVH YLVLRQ �RX SOXV JpQpUDOHPHQW G·XQ PDXYDLV pWDW GH VDQWp� DYHF XQH
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DXGLWLRQ GpILFLHQWH RX GHV UpIOH[HV SOXV OHQWV�� (Q H[FOXDQW OHV SHUVRQQHV kJpHV GH OD IRQFWLRQ GH
SLORWH G·DYLRQ FRPPHUFLDO� QRXV QRXV UHWURXYHURQV� FHWHULV SDULEXV� DYHF XQH FRKRUWH GH SLORWHV GH
OLJQH TXL D XQH PHLOOHXUH YLVLRQ� XQH PHLOOHXUH DXGLWLRQ HW GHV UpIOH[HV SOXV UDSLGHV� /·H[SOLFDWLRQ
GRQQpH LFL HVW FODLUHPHQW FDXVDOH� HW OHV REMHFWLIV VRXV�MDFHQWV j OD GLVFULPLQDWLRQ VHPEODQW DORUV
FODLUHPHQW OpJLWLPHV� PrPH O·XWLOLVDWLRQ GH O·kJH GHYLHQW DORUV XQH GLVFULPLQDWLRQ SDU SUR[\� DX VHQV
GH +HOOPDQ ����� TXH 6FKDXHU ���� DSSHOOH GLVFULPLQDWLRQ VWDWLVWLTXH� IDXWH GH IDLUH GHV WHVWV
G·pWDW GH VDQWp GHV SLORWHV�

3RXU 7KLHU\ HW 9DQ 6FKRXEURHFN ���� �PDLV DXVVL :RUWKDP ������ OHV MXULVWHV HW OHV DFWXDLUHV
RQW GHV FRQFHSWLRQV IRQGDPHQWDOHPHQW GLIIpUHQWHV GH OD GLVFULPLQDWLRQ HW GH OD VHJPHQWDWLRQ HQ
DVVXUDQFH� O·XQH pWDQW LQGLYLGXHOOH� HW O·DXWUH FROOHFWLYH� WHOOHV TXH VWLJPDWLVpHV DX[ eWDWV�8QLV SDU
OHV DIIDLUHV 0DQKDUW HW 1RUULV �+DJHU HW =LPSOHPDQ ����� %D\HU ������ 'DQV O·DIIDLUH 0DQKDUW� HQ
����� OD &RXU D MXJp LOOpJDO XQ UpJLPH GH UHQWHV GDQV OHTXHO OHV KRPPHV HW OHV IHPPHV UHFHYDLHQW
GHV SUHVWDWLRQV pJDOHV j OD UHWUDLWH� PrPH VL OHV IHPPHV YHUVDLHQW GHV FRWLVDWLRQV SOXV LPSRUWDQWHV�
(Q ����� OD &RXU VXSUrPH D MXJp� GDQV O·DIIDLUH 1RUULV� TXH O·XWLOLVDWLRQ GH IDFWHXUV DFWXDULHOV YDULDQW
VHORQ OH JHQUH HQ WHUPHV GH SUHVWDWLRQV GDQV OH FDGUH GH UpJLPHV GH UHWUDLWH pWDLW LOOpJDOH� FDU HOOH
WRPEDLW VRXV OH FRXS GH O·LQWHUGLFWLRQ GH OD GLVFULPLQDWLRQ� &HV GHX[ GpFLVLRQV VRQW O·DIILUPDWLRQ
MXULGLTXH VHORQ ODTXHOOH OD WHFKQLTXH G·DVVXUDQFH QH SRXUUDLW SDV WRXMRXUV VHUYLU GH JDUDQWLH SRXU
MXVWLILHU OD GLIIpUHQFH GH WUDLWHPHQW HQWUH OHV PHPEUHV GH FHUWDLQV JURXSHV GDQV XQ FRQWH[WH GH
VHJPHQWDWLRQ GH SULPHV G·DVVXUDQFH� (Q HIIHW� MXULGLTXHPHQW� OH GURLW j O·pJDOLWp GH WUDLWHPHQW HVW
RFWUR\p j XQH SHUVRQQH HQ VD TXDOLWp G·LQGLYLGX� HW QRQ HQ VD TXDOLWp GH PHPEUH G·XQ JURXSH UDFLDO�
VH[XHO� UHOLJLHX[ RX HWKQLTXH� (W DLQVL� XQ LQGLYLGX QH SHXW rWUH WUDLWp GLIIpUHPPHQW HQ UDLVRQ GH VRQ
DSSDUWHQDQFH j XQ WHO JURXSH� HQ SDUWLFXOLHU j XQ JURXSH DXTXHO LO Q·D SDV FKRLVL G·DSSDUWHQLU� &HV
DUUrWpV VRXOLJQHQW TX·LO HVW LQWHUGLW GH WUDLWHU OHV LQGLYLGXV FRPPH GH VLPSOHV FRPSRVDQWV G·XQH
FODVVH UDFLDOH� UHOLJLHXVH� RX VH[XHOOH� DIILUPDQW TXH O·pTXLWp HQYHUV OHV LQGLYLGXV O·HPSRUWH VXU
O·pTXLWp HQYHUV OHV FODVVHV� 0DLV FHWWH YLVLRQ V·RSSRVH IRQGDPHQWDOHPHQW j O·DSSURFKH DFWXDULHOOH�
TXL� KLVWRULTXHPHQW DQDO\VH OHV ULVTXHV HW FDOFXOH OHV SULPHV HQ WHUPHV GH JURXSHV � MXVTX·j SHX�
OHV DFWXDLUHV QH FRQVLGpUDLHQW OHV LQGLYLGXV TXH FRPPH GHV PHPEUHV G·XQ JURXSH�

/·DSSURFKH DFWXDULHOOH HVW FHOOH pYRTXpH GDQV OH SUHPLHU SDUDJUDSKH� 8Q LQGLYLGX DSSDUWHQDQW j
XQ JURXSH SUpVHQWDQW XQ ULVTXH VWDWLVWLTXH GH VXUYLH RX GH GpFqV SOXV pOHYp ILQLW SDU SD\HU XQH
SULPH SOXV pOHYpH RX SDU UHFHYRLU PRLQV GH SUHVWDWLRQV� 'DQV O·DVVXUDQFH DXWRPRELOH� XQ LQGLYLGX
DSSDUWHQDQW j XQ JURXSH TXL UHSUpVHQWH XQ ULVTXH VWDWLVWLTXH G·DFFLGHQW SOXV pOHYp GRLW SD\HU
GHV SULPHV SOXV pOHYpHV� %ULOPD\HU HW DO� ���� UDSSHODLHQW TXH FH VRQW OHV GLIIpUHQFHV HQWUH OHV
SUREDELOLWpV G·DYRLU XQ DFFLGHQW HQ IRQFWLRQ GX JHQUH �HW QRQ OHV GLIIpUHQFHV LQGLYLGXHOOHV� TXL VRQW
SULVHV HQ FRPSWH SRXU MXVWLILHU OD GLIIpUHQFH GH SULPHV� SRXU H[SOLTXHU OD GLIIpUHQFH GH SUHVWDWLRQV�
RX SRXU IRQGHU XQPpFDQLVPH GH VpOHFWLRQ� /HV V\VWqPHV GH FODVVLILFDWLRQ GHV DVVXUDQFHV UHSRVHQW
VXU O·K\SRWKqVH TXH OHV LQGLYLGXV UpSRQGHQW DX[ FDUDFWpULVWLTXHV PR\HQQHV� VWpUpRW\SpHV SRXU
UHSUHQGUH OH WHUPH GH 6FKDXHU ����� G·XQ JURXSH DXTXHO LOV DSSDUWLHQQHQW� /HV DVVXUHXUV IRQW HQ
HIIHW YDORLU TXH OHV VWDWLVWLTXHV FRXUDQWHV LQGLTXHQW TX·HQPR\HQQH� SOXV GH IHPPHV TXH G·KRPPHV
FRQGXLVHQW VDQV DFFLGHQW HW TXH� SDU FRQVpTXHQW� OD IHPPH PR\HQQH D XQH HVSpUDQFH GH SHUWH
LQIpULHXUH j FHOOH GH O·KRPPH PR\HQ� 6XU OD EDVH GH FHV GRQQpHV� OHV IHPPHV GRLYHQW SD\HU XQH
SULPH LQIpULHXUH j FHOOH GHV KRPPHV� /HV FRPSDJQLHV G·DVVXUDQFH YLVHQW j SUpVHUYHU O·pJDOLWp HQWUH
OHV JURXSHV HW QRQ HQWUH OHV LQGLYLGXV� DLQVL TXH OHV UDLVRQV SRXU OHVTXHOOHV OHV DVVXUHXUV SHQVHQW
HQ WHUPHV GH IHPPH PR\HQQH HW G·KRPPH PR\HQ�

8Q IRQGHPHQW HVVHQWLHO GH O·DVVXUDQFH HVW O·LGpH GH PXWXDOLVDWLRQ GHV ULVTXHV� F·HVW�j�GLUH OD
FRQVWLWXWLRQ GH JURXSHV� /H ULVTXH HQ DVVXUDQFH QH SHXW V·HQYLVDJHU VDQV FHWWH QRWLRQ GH
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PXWXDOLVDWLRQ� F·HVW G·DLOOHXUV OD JUDQGH GLIIpUHQFH DYHF OHV PDWKpPDWLTXHV ILQDQFLqUHV� R� LO H[LVWH
XQH YDOHXU IRQGDPHQWDOH G·XQ ULVTXH �GDQV XQ PDUFKp�� /D PXWXDOLVDWLRQ HVW LQWULQVqTXH j OD
VHJPHQWDWLRQ GHV ULVTXHV G·DVVXUDQFH� HW LPSRVH XQH IRUPH GH VROLGDULWp DX VHLQ GX JURXSH� OD
WRWDOLWp GHV SULPHV G·XQ JURXSH GHYDQW rWUH VWDWLVWLTXHPHQW HQWLqUHPHQW FRPSHQVpH SDU OD WRWDOLWp
GHV UHPERXUVHPHQWV GH FH PrPH JURXSH� /·DVVXUHXU LPSRVH DORUV XQH VROLGDULWp HQWUH OHV DVVXUpV
TXL RQW XQ PrPH SURILO GH ULVTXH �DYHF XQH SUREDELOLWp GH VLQLVWUH HW XQH DPSOHXU GH VLQLVWUH
FRPSDUDEOHV�� 2Q SDUOH DORUV GH VROLGDULWp GH SXUH FKDQFH �´OXFN VROLGDULW\µ� %DUU\ ������ 6DQV
VHJPHQWDWLRQ� RX VL OHV JURXSHV TXL QH VRQW SDV FRPSRVpV GH PHPEUHV D\DQW XQ SURILO GH ULVTXH
FRPSDUDEOH� RQ REVHUYHUD XQ SKpQRPqQH GH VROLGDULWp VXEYHQWLRQQDQWH� DX VHQV R� XQH SHUVRQQH
D\DQW XQ FHUWDLQ SURILO GH ULVTXH SDLH SRXU OHPRQWDQW GH OD SHUWH GHV SHUVRQQHV D\DQW XQH HVSpUDQFH
GH SHUWH SOXV pOHYpH�

2Q UHWURXYH O·RSSRVLWLRQ �SRXU UHSUHQGUH OD WHUPLQRORJLH GH +XPH ����� HQWUH LV HW RXJKW� HQWUH FH
TXL HVW� HW FH TXL GHYUDLW rWUH� HQWUH OD QRUPH VWDWLVWLTXH GH O·DFWXDLUH HW OD QRUPH GX OpJLVODWHXU�
GRQW QRXV SDUOLRQV GDQV O·LQWURGXFWLRQ� '·XQ SRLQW GH YXH HPSLULTXH� GHVFULSWLI� rWUH GDQV OD QRUPH
QH VLJQLILH ULHQ G·DXWUH TX·rWUH GDQV OD PR\HQQH� QH SDV VH GpWDFKHU WURS GH FHWWH PR\HQQH� 2Q DXUD
DORUV WHQGDQFH j GpILQLU OD QRUPH FRPPH OD IUpTXHQFH GH FH TXL VH SURGXLW OH SOXV VRXYHQW� FRPPH
O·DWWLWXGH OD SOXV IUpTXHPPHQW UHQFRQWUpH RX GH OD SUpIpUHQFH OD SOXV UpJXOLqUHPHQW PDQLIHVWpH�
0DLV FHWWH QRUPDOLWp Q·HVW SDV OD QRUPDWLYLWp� HW ´rWUH GDQV OD QRUPHµ� rWUH H[HPSODLUH� UHOqYH DORUV
G·XQH GLPHQVLRQ GLIIpUHQWH� TXL VH UDWWDFKH FHWWH IRLV QRQ SOXV j XQH GHVFULSWLRQ GX UpHO PDLV j
XQH LGHQWLILFDWLRQ GH FH YHUV TXRL LO GRLW WHQGUH� 2Q SDVVH GRQF GX UHJLVWUH GH O·rWUH j FHOXL GX
GHYRLU�rWUH� GX LV DX RXJKW� ,O HVW HQ HIIHW GLIILFLOH G·HQYLVDJHU OH PRGqOH �RX OD QRUPDOLWp� VDQV
JOLVVHU YHUV FH VHFRQG VHQV TX·RQ SHXW WURXYHU DX FRQFHSW GH QRUPH� HW TXL GpSORLH TXDQW j OXL
XQH GLPHQVLRQ j SURSUHPHQW SDUOHU QRUPDWLYH� &HWWH YLVLRQ PqQH j XQH FRQIXVLRQ HQWUH QRUPHV
HW ORLV� PrPH VL WRXWH OD QRUPDWLYLWp Q·HVW SDV pQRQFpH VRXV IRUPH GH ORLV� 'DYLG +XPH FRQVWDWH
DLQVL TXH� GDQV WRXV OHV V\VWqPHV GH PRUDOH� OHV DXWHXUV SDVVHQW GH FRQVWDW GH IDLWV� F·HVW�j�GLUH
pQRQFLDWLIV GH W\SH ´LO \ Dµ� j GHV SURSRVLWLRQV TXL FRPSRUWHQW XQH H[SUHVVLRQ QRUPDWLYH� FRPPH ´LO
IDXWµ� ´RQ GRLWµ� &H TX·LO FRQWHVWH� F·HVW OH SDVVDJH G·XQ W\SH G·DIILUPDWLRQ j XQ DXWUH � SRXU OXL� FH
VRQW Oj GHX[ W\SHV G·pQRQFpV TXL Q·RQW ULHQ j YRLU OHV XQV DYHF OHV DXWUHV� HW TX·RQ QH SHXW GRQF SDV
HQFKDvQHU ORJLTXHPHQW OHV XQV DYHF OHV DXWUHV� HQ SDUWLFXOLHU G·XQH QRUPH HPSLULTXH YHUV XQH UqJOH
QRUPDWLYH� 3RXU +XPH� XQH DIILUPDWLRQ TXL QH VHUDLW SDV QRUPDWLYH QH SHXW SDV GRQQHU OLHX j XQH
FRQFOXVLRQ GH W\SH QRUPDWLI� &HWWH DIILUPDWLRQ GH 'DYLG +XPH D VXVFLWp QRPEUH GH FRPPHQWDLUHV HW
G·LQWHUSUpWDWLRQV� HQ SDUWLFXOLHU SDUFH TX·pQRQFpH WHOOH TXHOOH� HOOH VHPEOH rWUH XQ REVWDFOH j WRXWH
WHQWDWLYH GH QDWXUDOLVDWLRQ GH OD PRUDOH �FRPPH OH GpWDLOOHQW 0DF,QW\UH ���� RX 5HVFKHU ������
(Q FH VHQV� RQ WURXYH OD GLVWLQFWLRQ IRUWH HQWUH OD QRUPH GDQV OD UpJXODULWp �QRUPDOLWp� HW OD UqJOH
�QRUPDWLYLWp��

/H SULQFLSH G·pJDOLWp GHV rWUHV KXPDLQV� UHFRQQX FRPPH XQ GURLW IRQGDPHQWDO� LPSRVH O·REOLJDWLRQ
FRUUHVSRQGDQWH GH QH SDV GLVFULPLQHU� $XVVL� WHQWHU GH GpILQLU FH TX·HVW OD GLVFULPLQDWLRQ� F·HVW
WHQWHU GH SUpFLVHU FH TXH VLJQLILH� FRQFUqWHPHQW� FH SULQFLSH GH O·pJDOLWp GH WRXV� /D GLVFULPLQDWLRQ
VH GpILQLW FRPPH pWDQW XQ WUDLWHPHQW LQpJDO� HW GpIDYRUDEOH� DSSOLTXp j FHUWDLQHV SHUVRQQHV HQ
UDLVRQ G·XQ FULWqUH SURKLEp SDU OD ORL �j VDYRLU� OD UDFH� O·RULJLQH� OH VH[H� HWF�� 6HORQ O·DUWLFOH ����� GX
&RGH 3pQDO� ´FRQVWLWXH XQH GLVFULPLQDWLRQ WRXWH GLVWLQFWLRQ RSpUpH HQWUH OHV SHUVRQQHV SK\VLTXHV
VXU OH IRQGHPHQW GH OHXU RULJLQH� GH OHXU VH[H� ���µ� $X eWDWV�8QLV� OH SURMHW GH ORL VXU O·LQWHUGLFWLRQ GH OD
GLVFULPLQDWLRQ HQ PDWLqUH G·DVVXUDQFH DXWRPRELOH� RX 3$,' �3URKLELW $XWR ,QVXUDQFH 'LVFULPLQDWLRQ
$FW�� SUpVHQWp HQ MXLOOHW ���� DX &RQJUqV ��� LQWHUGLW j XQ DVVXUHXU DXWRPRELOH GH WHQLU FRPSWH GH

��� KWWSV���ZZZ�FRQJUHVV�JRY�ELOO����WK�FRQJUHVV�KRXVH�ELOO������
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FHUWDLQV IDFWHXUV ORUVTX·LO GpWHUPLQH OD SULPH G·DVVXUDQFH� RX VRQ DGPLVVLELOLWp� 'H PDQLqUH SOXV
H[SOLFLWH� FHV IDFWHXUV LQWHUGLWV FRPSUHQQHQW OH JHQUH GX FRQGXFWHXU� VD VLWXDWLRQ G·HPSORL� VRQ FRGH
SRVWDO� VRQ VHFWHXU GH UHFHQVHPHQW� VRQ pWDW FLYLO� HW VD FRWH GH FUpGLW�

(SVWHLQ HW .LQJ ���� VRXOLJQHQW TXH� FRQWUDLUHPHQW DX[ PRGqOHV VWDWLVWLTXHV WUDGLWLRQQHOV� XQ
DOJRULWKPH G·LQWHOOLJHQFH DUWLILFLHOOH QH SHXW SDV IRQFWLRQQHU V·LO QH V·DSSXLH TXH VXU O·LQWXLWLRQ
LQLWLDOH G·XQ KXPDLQ VXU OHV H[SOLFDWLRQV FDXVDOHV GHV OLHQV VWDWLVWLTXHV HQWUH OHV GRQQpHV G·HQWUpH
HW OD YDULDEOH FLEOH� $X OLHX GH FHOD� OHV ,$ XWLOLVHQW GHV GRQQpHV G·HQWUDvQHPHQW SRXU GpFRXYULU
SDU HOOHV�PrPHV TXHOOHV FDUDFWpULVWLTXHV SHXYHQW rWUH XWLOLVpHV SRXU SUpGLUH OD YDULDEOH FLEOH�
%LHQ TXH FH SURFHVVXV LJQRUH FRPSOqWHPHQW OD FDXVDOLWp� LO FRQGXLW LQpYLWDEOHPHQW OHV ,$ j
´UHFKHUFKHUµ GHV SUR[\V SRXU GHV FDUDFWpULVWLTXHV GLUHFWHPHQW SUpGLFWLYHV ORUVTXH OHV GRQQpHV VXU
FHV FDUDFWpULVWLTXHV QH VRQW SDV PLVHV j OD GLVSRVLWLRQ GH O·,$ HQ UDLVRQ G·LQWHUGLFWLRQV OpJDOHV�
0LWWHOVWDGW HW DO� ����� &RPPH OH VRXOLJQDLHQW %DURFDV HW 6HOEVW ����� ´WKXV� D GDWD PLQLQJ PRGHO
ZLWK D ODUJH QXPEHU RI YDULDEOHV ZLOO GHWHUPLQH WKH H[WHQW WR ZKLFK PHPEHUVKLS LQ D SURWHFWHG FODVV
LV UHOHYDQW WR WKH VRXJKW�DIWHU WUDLW ZKHWKHU RU QRW WKDW LQIRUPDWLRQ LV DQ LQSXWµ�

����� 'RQQpHV PDVVLYHV HW SUR[\

/D PXWXDOLVDWLRQ GHV ULVTXHV LQGLYLGXHOV HVW OH SULQFLSH IRQGDWHXU GH O·DFWLYLWp G·DVVXUDQFH� (OOH
FRQVLVWH� SRXU XQ JURXSH G·DJHQWV pFRQRPLTXHV� j PHWWUH HQ FRPPXQ XQH FHUWDLQH IUDFWLRQ GH
OHXUV UHVVRXUFHV SRXU LQGHPQLVHU OHV PHPEUHV GX JURXSH TXL VXELUDLHQW GHV GRPPDJHV� FRPPH OH
UDSSHOOHQW +HQULHW HW 5RFKHW ����� 'DQV OHV SUHPLqUHV IRUPHV G·DFWLYLWp G·DVVXUDQFH� FH SULQFLSH
VXSSRVDLW XQH SDUWLFLSDWLRQ pJDOH GH FKDTXH PHPEUH GH OD FRPPXQDXWp� RX pYHQWXHOOHPHQW XQH
SDUWLFLSDWLRQ SURSRUWLRQQHOOH DX[ UHVVRXUFHV LQGLYLGXHOOHV� PDLV FHUWDLQHPHQW SDV XQH SDUWLFLSDWLRQ
SURSRUWLRQQHOOH DX[ ULVTXHV LQGLYLGXHOV� /D FRQFXUUHQFH pWDQW GH SOXV HQ SOXV DFWLYH VXU OHV
PDUFKpV GH O·DVVXUDQFH GH SOXVLHXUV SD\V �QRWDPPHQW HQ DVVXUDQFH DXWRPRELOH�� XQH QRXYHOOH
WHQGDQFH HVW DSSDUXH � FHOOH GH OD SHUVRQQDOLVDWLRQ GHV SULPHV� &HWWH YLVLRQ DQWDJRQLVWH GH OD
PXWXDOLVDWLRQ FRQVLGqUH TXH FKDTXH DVVXUp GRLW SD\HU XQH SULPH SURSRUWLRQQHOOH j VRQ ULVTXH
LQGLYLGXHO� 'H QRPEUHX[ DVVXUHXUV V·RSSRVHQW IHUPHPHQW j FHWWH WHQGDQFH j OD SHUVRQQDOLVDWLRQ�
FHUWDLQV G·HQWUH HX[ UHMHWDQW PrPH OH FRQFHSW GH ´ULVTXH LQGLYLGXHO PHVXUDEOHµ FRPPH XQ QRQ�
VHQV VWDWLVWLTXH� &HSHQGDQW� OD SHUVRQQDOLVDWLRQ HVW pJDOHPHQW GpIHQGXH SDU G·DXWUHV SRXU GHV
UDLVRQV G·pTXLWp �FKDTXH PHPEUH SDUWLFLSH SURSRUWLRQQHOOHPHQW j OD FKDUJH TX·LO LPSRVH j OD
FROOHFWLYLWp� HW SHXW PrPH rWUH FRQFLOLpH DYHF OD PXWXDOLVDWLRQ � VL OH PDUFKp HVW VXIILVDPPHQW
JUDQG� OHV LQGLYLGXV SHXYHQW rWUH UHJURXSpV HQ XQ WUqV JUDQG QRPEUH GH PXWXDOLWpV� FKDTXH
PXWXDOLWp pWDQW KRPRJqQH GX SRLQW GH YXH GX ULVTXH� (W O·DUULYpH GHV GRQQpHV PDVVLYHV HW
O·XWLOLVDWLRQ GHV WHFKQLTXHV G·DSSUHQWLVVDJH PDFKLQH� GDQV OH PRQGH GH O·DVVXUDQFH� VHPEOHUDLW
UHQGUH SRVVLEOH FHWWH SHUVRQQDOLVDWLRQ� FRPPH OH QRWHQW %DUU\ HW &KDUSHQWLHU ����� DYHF OD
SHUVSHFWLYH K\SRWKpWLTXH GH ´ULVN ¶SRRO RI RQH·µ SRXU UHSUHQGUH O·H[SUHVVLRQ GH 0F)DOO� 0H\HUV HW DO�
�����

/·DVVXUDQFH DXWRPRELOH FRXYUH OHV ULVTXHV TXL VRQW OLpV DX[ KDELWXGHV HW DX[ FRPSRUWHPHQWV GX
FRQGXFWHXU� FRPPH OH UDSSHOOH /DQGHV ����� /·DVVXUDQFH LQFHQGLH LQGHPQLVH OHV ULVTXHV TXL
DSSDUDLVVHQW j OD VXLWH G·XQ PDQTXH GH VRLQV �FRQFHUQDQW OHV DSSDUHLOV pOHFWULTXHV RX OHV IRXUV��
/·DVVXUDQFH FRQWUH OH YRO j GRPLFLOH FRXYUH GHV ULVTXHV TXL SHXYHQW JpQpUDOHPHQW rWUH pYLWpV
SDU GHV VRLQV DSSURSULpV �VHUUXUHV VXSSOpPHQWDLUHV VXU OHV SRUWHV� V\VWqPH GH VXUYHLOODQFH SDU
FDPpUD� FKLHQV GH JDUGH� DODUPH� HWF�� (W OHV DFWXDLUHV WHQWHQW GH FDSWXUHU FHV LQIRUPDWLRQV� HQ
HQULFKLVVDQW OHXUV GRQQpHV� 3RXU 'DQLHOV ����� ´ZHDUHPRUDOO\ REOLJHG WRPDNH VXUH WKDW SUHPLXPV
IRU LQVXUDQFH RI DQ\ W\SH UHIOHFW WKH ULVNV RI WKH LQVXUHGµ�

��



(W GDQV OH FDGUH GH OD SHUVRQQDOLVDWLRQ GX ULVTXH� O·LGpH TXH OHV SURGXLWV G·DVVXUDQFH GRLYHQW
DYDQW WRXW rWUH ´pTXLWDEOHVµ SRXU OHV DVVXUpV HVW GH SOXV HQ SOXV VRXYHQW H[SULPpH SDU OHV
FRPPHQWDWHXUV� FRPPH OH GLVFXWHQW 0H\HUV HW 9DQ +R\ZHJKHQ ����� 0DLV SRXU 0F)DOO �����
VL OH FRPSRUWHPHQW LQGLYLGXHO SOXW{W TXH O·DSSDUWHQDQFH j XQ JURXSH GHYDLW GHYHQLU OD EDVH
GH O·pYDOXDWLRQ GHV ULVTXHV� OHV FRQVpTXHQFHV VRFLDOHV� pFRQRPLTXHV HW SROLWLTXHV VHUDLHQW
FRQVLGpUDEOHV� &HOD SHUWXUEHUDLW OH FDUDFWqUH GLVWULEXWLI HW VROLGDLUH TXL V·H[SULPH GDQV WRXV OHV
UpJLPHV G·DVVXUDQFH PDODGLH� PrPH GDQV FHX[ TXL VRQW QRPLQDOHPHQW GpVLJQpV FRPPH SULYpV RX
FRPPHUFLDX[� /D WDULILFDWLRQ SHUVRQQDOLVpH GHV ULVTXHV HVW HQ FRQWUDGLFWLRQ DYHF OHV LQIUDVWUXFWXUHV
TXL GpILQLVVHQW� UpJOHPHQWHQW HW IRXUQLVVHQW DFWXHOOHPHQW O·DVVXUDQFH PDODGLH� (Q DOODQW SOXV ORLQ�
9DQ /DQFNHU ���� YRLW GDQV O·XWLOLVDWLRQ JpQpUDOLVpH GH OD WHFKQRORJLH QXPpULTXH XQH PRGLILFDWLRQ
GH O·RUJDQLVDWLRQ GH O·eWDW�SURYLGHQFH G·DSUqV�JXHUUH TXL DIIHFWH VRQ SRWHQWLHO j JDUDQWLU XQ QLYHDX
GH YLH GpFHQW SRXU WRXV� 0RRU HW /XU\ ���� H[SORUHQW OD IDoRQ GRQW OD WDULILFDWLRQ D KLVWRULTXHPHQW
pWp LPSOLTXpH GDQV OD FRQVWLWXWLRQ GHV SHUVRQQHV HW FRPPHQW OD FDSDFLWp GH ´SHUVRQQDOLVHUµ OD
WDULILFDWLRQ UHFRQILJXUH OD FDSDFLWp GHV PDUFKpV j GLVFULPLQHU� &DU GH QRPEUHXVHV WHFKQLTXHV GH
WDULILFDWLRQ UpFHQWHV UHQGHQW SOXV GLIILFLOH SRXU OHV FRQVRPPDWHXUV GH V·LGHQWLILHU FRPPH IDLVDQW
SDUWLH G·XQ JURXSH UHFRQQX� 2·1HLO ���� HQ SDUODLW ORUVTX·HOOH pFULYDLW ´QRZ� ZLWK WKH HYROXWLRQ
RI GDWD VFLHQFH DQG QHWZRUN FRPSXWHUV� LQVXUDQFH LV IDFLQJ IXQGDPHQWDO FKDQJH� :LWK HYHU
PRUH LQIRUPDWLRQ DYDLODEOH �⇧� LQVXUHUV ZLOO LQFUHDVLQJO\ FDOFXODWH ULVN IRU WKH LQGLYLGXDO DQG IUHH
WKHPVHOYHV IURP WKH JHQHUDOLWLHV RI WKH ODUJHU SRROµ�

(W VL OH ´ELJ GDWDµ SHXW SUpVHQWHU XQ GDQJHU� OHV DVVXUHXUV DLPHQW FUpHU GHV VFRUHV V\QWKpWLTXHV�
%HQLJHU ���� VRXOLJQH TXH OH YROXPH GH GRQQpHV HVW IRUWHPHQW UpGXLW� XQH XQLTXH YDULDEOH
VHPEODQW FRQWHQLU WRXWH O·LQIRUPDWLRQ HQ OLHQ DYHF WRXWHV VRUWHV GH ULVTXHV SRXU XQ LQGLYLGX GRQQp�
(Q DVVXUDQFH DXWRPRELOH� OH YpKLFXOH SHXW rWUH DVVRFLp j GHV GL]DLQHV GH YDULDEOHV �PDUTXH�
PRGqOH� YLWHVVH PD[LPDOH� SRLGV� FDUEXUDQW� FRXOHXU� QRPEUH GH SODFHV� SUpVHQFH G·pOpPHQWV GH
VpFXULWp� FRXOHXU� YDOHXU j O·$UJXV� HWF�� PDLV OD SOXSDUW GHV DVVXUHXUV GLVSRVH G·XQ ´YpKLFXOLHUµ
UpVXPDQW WRXWH O·LQIRUPDWLRQ OLpH DX YpKLFXOH HQ XQH GL]DLQH GH FODVVHV� (Q DVVXUDQFH KDELWDWLRQ�
O·DGUHVVH GX ORJHPHQW� TXL SHXW rWUH DVVRFLpH j GHV GL]DLQHV GH YDULDEOHV �]RQH LQRQGDEOH� GLVWDQFH
j OD FDVHUQH GH SRPSLHUV OD SOXV SURFKH� PDWpULDX[ GH FRQVWUXFWLRQ� HWF��� VH UHWURXYH DVVRFLpH j
XQ ´]RQLHUµ FRQVWLWXp GH TXHOTXHV FODVVHV�

3ULQFH HW 6FKZDUF] ���� SDUODLHQW GH ´GLVFULPLQDWLRQ SDU SUR[\µ �TXH O·RQ SRXUUDLW WUDGXLUH
´GLVFULPLQDWLRQ SDU SURFXUDWLRQµ�� SRXU GpFULUH FHW LPSDFW IRUWXLW� /D GLVFULPLQDWLRQ SDU SURFXUDWLRQ
VH SURGXLW ORUVTX·XQ WUDLW IDFLDOHPHQW QHXWUH HVW XWLOLVp FRPPH VXEVWLWXW � RX SUR[\ � SRXU XQ
WUDLW LQWHUGLW� $XVWLQ ����� FLWDQW :RUNV ����� DIILUPDLW ´$OWKRXJK WKH FRUH FRQFHUQ RI WKH
XQGHUZULWHU LV WKH KXPDQ FKDUDFWHULVWLFV RI WKH ULVN� FKHDS VFUHHQLQJ LQGLFDWRUV DUH DGRSWHG
DV VXUURJDWHV IRU VROLG LQIRUPDWLRQ DERXW WKH DWWLWXGHV DQG YDOXHV RI WKH SURVSHFWLYH LQVXUHG
�⇧� 7KH LQYLWDWLRQV WR XQGHUZULWHUV WR LQWURGXFH SUHMXGJPHQWV DQG ELDVHV DQG WR LQGXOJH
DPDWHXU SV\FKRORJLFDO VWHUHRW\SHV DUH DSSDUHQW� (YHQ JHQHUDOL]HG XQGHUZULWLQJ WH[WV LQFOXGH
RFFXSDWLRQDO� HWKQLF� UDFLDO� JHRJUDSKLF� DQG FXOWXUDO FKDUDFWHUL]DWLRQV FHUWDLQ WR JLYH RIIHQVH
LI SXEOLFO\ VWDWHG�µ 3ULQFH HW 6FKZDUF] ���� FRQVLGqUHQW WURLV W\SHV GH ´GLVFULPLQDWLRQ SDU
SURFXUDWLRQµ � OD ´GLVFULPLQDWLRQ SDU SURFXUDWLRQ FDXVDOHµ� OD ´GLVFULPLQDWLRQ SDU SURFXUDWLRQ
RSDTXHµ HW OD ´GLVFULPLQDWLRQ SDU SURFXUDWLRQ LQGLUHFWHµ� /D ´GLVFULPLQDWLRQ SDU SURFXUDWLRQ RSDTXHµ
DSSDUDvW ORUVTX·RQ HVW LQFDSDEOH G·pWDEOLU IRUPHOOHPHQW XQ OLHQ FDXVDO HQWUH OD YDULDEOH VHQVLEOH
p HW OD YDULDEOH FLEOH y� 'DQV OH FRQWH[WH JpQpWLTXH� PrPH SRXU GH QRPEUHXVHV YDULDQWHV
JpQpWLTXHV SDWKRJqQHV� RQ LJQRUH VRXYHQW SRXUTXRL XQH VpTXHQFH SDUWLFXOLqUH G·XQ JqQH HQWUDvQH
XQ ULVTXH DFFUX� 'DQV OD GLVFULPLQDWLRQ SDU SURFXUDWLRQ� DXVVL ELHQ FDXVDOH TX·RSDTXH� OHV
FDUDFWpULVWLTXHV LQWHUGLWHV VRQW ´GLUHFWHPHQW SUpGLFWLYHVµ GHV UpVXOWDWV OpJLWLPHV G·LQWpUrW� 'DQV OH
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FDV G·XQH ´GLVFULPLQDWLRQ SDU SURFXUDWLRQ LQGLUHFWHµ� XQH YDULDEOH x D XQ SRXYRLU SUpGLFWLI LPSRUWDQW
VLPSOHPHQW FDU HOOH HVW FRUUpOpH j OD YDULDEOH FLEOH y� HW TXH OD YUDLH YDULDEOH FDXVDOH Q·HVW SDV
SUpVHQWH GDQV OD EDVH GH GRQQpHV� 8Q H[HPSOH FODVVLTXH HVW TX·j O·pFROH� OD SRLQWXUH GH FKDXVVXUH
HVW LQGLUHFWHPHQW SUpGLFWLYH GX QRPEUH GH IDXWHV G·RUWKRJUDSKH GDQV XQH GLFWpH�

&HWWH GLVFULPLQDWLRQ LQYRORQWDLUH SDU SURFXUDWLRQ SDU OHV ,$ QH SHXW rWUH pYLWpH VLPSOHPHQW HQ
SULYDQW O·,$ G·LQIRUPDWLRQV VXU O·DSSDUWHQDQFH G·LQGLYLGXV j GHV FODVVHV OpJDOHPHQW VXVSHFWHV RX
GH PDQGDWDLUHV pYLGHQWV SRXU XQH WHOOH DSSDUWHQDQFH j XQ JURXSH *LOOLV HW 6SLHVV ���� ´+RZHYHU�
WKH H[FOXVLRQ RI WKH IRUELGGHQ LQSXW DORQH PD\ EH LQVXIILFLHQW ZKHQ WKHUH DUH RWKHU FKDUDFWHULVWLFV
WKDW DUH FRUUHODWHG ZLWK WKH IRUELGGHQ LQSXW³DQ LVVXH WKDW LV H[DFHUEDWHG LQ WKH FRQWH[W RI ELJ GDWDµ�
%RUQVWHLQ ���� pYRTXH OD WKpRULH GHV VWpUpRW\SHV HQ PDWLqUH GH UHVSRQVDELOLWp �´VWHUHRW\SH WKHRU\
RI OLDELOLW\µ� YRLU DXVVL 6HOEVW HW %DURFDV ������

����� /H SUpQRP HW OH QRP FRPPH SUR[\

&RPPH O·DIILUPDLW %RVPDMLDQ ����� ´DQ LQGLYLGXDO KDV QR GHILQLWLRQ� QR YDOLGLW\ IRU KLPVHOI� ZLWKRXW
D QDPH� +LV QDPH LV KLV EDGJH RI LQGLYLGXDOLW\� WKH PHDQV ZKHUHE\ KH LGHQWLILHV KLPVHOI DQG HQWHUV
XSRQ D WUXO\ VXEMHFWLYH H[LVWHQFHµ� %LHQ VRXYHQW� OHV QRPV VRQW OHV SUHPLqUHV LQIRUPDWLRQV GRQW
GLVSRVHQW OHV JHQV ORUV G·XQH LQWHUDFWLRQ VRFLDOH� 3DUIRLV� QRXV FRQQDLVVRQV GHV LQGLYLGXV SDU OHXU
QRP DYDQW PrPH GH OHV UHQFRQWUHU HQ SHUVRQQH� FRPPH OH UDSSHOOH (UZLQ ����� /H SUpQRP HW
OH QRP SHXYHQW rWUH SRUWHXUV GH EHDXFRXS G·LQIRUPDWLRQV� FRPPH OH PRQWUHQW +DUJUHDYHV HW DO�
����� 'LQXU HW DO� ���� RX 'DQLHO HW 'DQLHO ����� 3RXU UHSUHQGUH XQH FLWDWLRQ GH <RXQJ HW DO�
����� ´WKH QDPH %HUWKD PLJKW EH MXGJHG DV EHORQJLQJ WR DQ ROGHU &DXFDVLDQ ZRPHQ RI ORZHU�
PLGGOH FODVV VRFLDO VWDWXV� ZLWK DWWLWXGHV FRPPRQ WR WKRVH RI DQ ROGHU JHQHUDWLRQ (⇧) D SHUVRQ
ZLWK D QDPH VXFK DV )UHG� )UDQN� (GLWK� RU 1RUPD LV OLNHO\ WR EH MXGJHG� DW OHDVW LQ WKH DEVHQFH RI
RWKHU LQIRUPDWLRQ� WR EH HLWKHU OHVV LQWHOOLJHQW� OHVV SRSXODU� RU OHVV FUHDWLYH WKDQ ZRXOG D SHUVRQ
ZLWK D QDPH VXFK DV .HYLQ� 3DWULFN� 0LFKHOOH� RU -HQQLIHUµ�

/RUV G·RSpUDWLRQV GH ´WHVWLQJµ� 3HWLW HW DO� ���� pYRTXHQW WURLV SURILOV � OH SUHPLHU SURILO FRUUHVSRQG
DX FDQGLGDW GRQW OH QRP HW OH SUpQRP VRQW j FRQVRQDQFHPDJKUpELQH �´SDU H[HPSOH� $EGDOODK .DwGL�
6RXILDQH $D]RX] RX0HGML %HQ &KDUJXLµ�� FHOXL GRQW OH SUpQRP HVW j FRQVRQDQFH IUDQoDLVH HW OH QRP
j FRQVRQDQFHPDJKUpELQH �´SDU H[HPSOH� )UDQoRLV (O +DGM� 2OLYLHU $LW 2XUDE RX 1LFRODV 0HNKORXILµ��
HW FHOXL DYHF XQ SUpQRP HW XQ QRP j FRQVRQDQFH IUDQoDLVH �´SDU H[HPSOH -XOLHQ 'XERLV� %UXQR
0DUWLQ RX 7KRPDV /HFRPWHµ�� $PDGLHX ���� PHQWLRQQH TXH OHV SUpQRPV �PDVFXOLQV� 6pEDVWLHQ�
0RKDPPHG HW &KDUOHV�+HQUL VRQW XWLOLVpV SRXU GHV WHVWV� /D 7DEOH ��� PRQWUH OHV SULQFLSDX[
SUpQRPV VXU WURLV JpQpUDWLRQV LVVXHV GH O·LPPLJUDWLRQ� 3RXU OHV SUpQRPV HQ )UDQFH� &RXOPRQW ����
UHYLHQW VXU OHV LQIRUPDWLRQV FRQWHQXHV GDQV OH SUpQRP�

LPPLJUpV HQIDQWV G·LPPLJUpV SHWLWV�HQIDQWV G·LPPLJUpV

HXURSH KRPPHV -RVp� $QWRQLR� 0DQXHO -HDQ� 'DYLG� $OH[DQGUH 7KRPDV� /XFDV� (Q]R

GX VXG IHPPHV 0DULD� 0DULH� $QD 0DULH� 6DQGULQH� 6DQGUD /DXUD� /pD� &DPLOOH

PDJKUHE KRPPHV 0RKDPHG� $KPHG� 5DFKLG 0RKDPHG� .DULP� 0HKGL <DQLV� 1LFRODV� 0HKGL

IHPPHV )DWLPD� )DWLKD� .KDGXMD 6DUDK� 1DGLD� 0\ULDP 6DUDK� ,QqV� /LQD

7DEOH ��� ² 7RS � GHV SUpQRPV SDU VH[H HW JpQpUDWLRQV HQ )UDQFH� HQ IRQFWLRQ GH O·RULJLQH �(XURSH GX
6XG RX 0DJKUHE� GH JUDQGV�SDUHQWV� &RXOPRQW HW 6LPRQ �����
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'qV OHV DQQpHV ����� GHV KLVWRULHQV FRPPH 0DUF %ORFK� HQ )UDQFH� RQW HX O·LQWXLWLRQ TXH OHV SUpQRPV SRXUUDLHQW
VHUYLU j OD UHFKHUFKH KLVWRULTXH� ´/H FKRL[ PrPH GHV QRPV GH EDSWrPH� OHXU QDWXUH� OHXU IUpTXHQFH UHODWLYH� VRQW
DXWDQW GH WUDLWV TXL� FRQYHQDEOHPHQW LQWHUSUpWpV� UpYqOHQW GHV FRXUDQWV GH SHQVpH RX GH VHQWLPHQWµ� pFULW�LO GDQV
%ORFK ����� /H SUpQRP G·XQH SHUVRQQH HVW HQ HIIHW G·XQ F{Wp OH FKRL[ LQWLPH GX FRXSOH SDUHQWDO �HW GH VHV SURFKHV��
HW GH O·DXWUH F{Wp XQH LQIRUPDWLRQ WUqV VRXYHQW SUpVHQWH GDQV GHV UHJLVWUHV GH SRSXODWLRQV� &HWWH FRQMRQFWLRQ GX
SULYp HW GX SXEOLF SHUPHW GH FRQFHYRLU OH SUpQRP FRPPH XQH SRUWH G·HQWUpH YHUV O·pWXGH GH OD FXOWXUH G·XQ JURXSH�
SDUFH TX·LO GLW GHV FKRVHV VXU OHV GRQQHXUV GH SUpQRPV HW OHV SRUWHXUV GH SUpQRPV� 4XH GLW�LO " 0DUF %ORFK HVW
VXIILVDPPHQW SUXGHQW SRXU LQVLVWHU VXU OD QpFHVVLWp G·XQH ´LQWHUSUpWDWLRQ FRQYHQDEOHµ� (QWUH OH JHQUH GX SUpQRP
HW OH VH[H GH O·pWDW FLYLO� OHV DVVRFLDWLRQV VRQW VXIILVDPPHQW IRUWHV SRXU JXLGHU O·LQWHUSUpWDWLRQ � VL OHV SUpQRPV
pSLFqQHV H[LVWHQW� LOV QH QRPPHQW TX·XQH SHWLWH SDUWLH GH OD SRSXODWLRQ� (W LO HVW PrPH SRVVLEOH� SRXU XQ JUDQG
QRPEUH GH SUpQRPV� j SDUWLU GH FH VLPSOH SUpQRP� G·HQ LQIpUHU DYHF XQH JUDQGH FHUWLWXGH OH VH[H GH OD SHUVRQQH
TXL OH SRUWH� &·HVW DLQVL TXH� DSUqV XQH pSRTXH R� LO pWDLW LQWHUGLW GH UHFXHLOOLU OH VH[H GHV SHUVRQQHV SDFVpHV� LO
D pWp SRVVLEOH GH UHFRQVWLWXHU O·LQIRUPDWLRQ PDQTXDQWH� &DUUDVFR ����� /HV SKpQRPqQHV GH PRGH DXWRXU GHV
SUpQRPV� YLVLEOHV SDU O·HQJRXHPHQW SXLV O·DEDQGRQ DX FRXUV GHV DQQpHV� SHUPHWWHQW G·HVWLPHU © O·kJH PR\HQ ª GHV
SRUWHXUV GH SUpQRP� $XMRXUG·KXL� OHV 1DWKDOLH VRQW SOXV kJpHV TXH OHV (PPD� 0DLV FHOD QH IDLW SDV GX SUpQRP
XQ VLJQDO WUDQVSDUHQW GH O·kJH G·XQH SHUVRQQH� 8QH HQTXrWH LQWpUHVVDQWH� D\DQW GHPDQGp j GHV SDUWLFLSDQWV
G·HVWLPHU O·kJH G·XQH SHUVRQQH j SDUWLU GH VRQ SUpQRP� LQGLTXH TXH ´OD SHUFHSWLRQ GH O·kJH G·XQ SUpQRP QH
FRUUHVSRQG TXH IDLEOHPHQW DYHF OD YpULWDEOH DQQpH PR\HQQH GH QDLVVDQFH GHV SHUVRQQHV SRUWDQW FH SUpQRPµ
-RKIUH ����� /·LQWHUSUpWDWLRQ GRLW rWUH HQWUHSULVH DYHF SUXGHQFH TXDQG O·pWXGH SRUWH VXU G·DXWUHV FDUDFWpULVWLTXHV
GHV SUpQRPV� 'HV SDUHQWV VLWXpV j GHV HQGURLWV GLIIpUHQWV GH O·HVSDFH VRFLDO FKRLVLVVHQW GHV SUpQRPV GLIIpUHQWV�
%HVQDUG HW *UDQJH ����� /D IUpTXHQFH GHV SUpQRPV YDULH GRQF DYHF OH PLOLHX VRFLDO� $XMRXUG·KXL� OHV $QRXN� $GqOH
RX -RVpSKLQH SULVHV FRPPH XQ JURXSH RQW GHV SDUHQWV SOXV GLSO{PpV TXH OHV $QLVVD� 0pJDQH RX 'HERUDK� 0DLV
FHWWH UHODWLRQ YD GpSHQGUH GX WHPSV� XQH SDUWLH GHV SUpQRPV VH GLIIXVDQW ³ HQ VXLYDQW OD PRGH ³ G·XQ PLOLHX j XQ
DXWUH� (QILQ� TXDQG OHV FDUDFWpULVWLTXHV DVVRFLpHV DX[ SUpQRPV VRQW OLpHV j GHV LGHQWLWpV IOXLGHV� FRQWH[WXHOOHV� RX
DVVLJQpHV DGPLQLVWUDWLYHPHQW GH O·H[WpULHXU� (VFDIUp�'XEOHW HW DO� ����� F·HVW O·DMRXW G·DXWUHV YDULDEOHV TXL YLHQW
GRQQHU VHQV DX[ SUpQRPV� 'H QRPEUHX[ WUDYDX[ �7]LRXPLV ���� RX 0D]LHUHV HW 5RWK ����� FKHUFKHQW j H[SORLWHU
OHV LQIRUPDWLRQV VXU O·RULJLQH HWKQLTXH� QDWLRQDOH RX JpRJUDSKLTXH TXH FRQWLHQQHQW OHV QRPV HW OHV SUpQRPV� PDLV
LOV RQW EHVRLQ� SRXU GpEXWHU O·HQTXrWH� G·XQ OLHQ HQWUH OH SUpQRP HW OD YDULDEOH pWXGLpH� 'HV DQQXDLUHV GH SD\V
GLIIpUHQWV� SDU H[HPSOH� /D JpQpUDOLVDWLRQ� j G·DXWUHV SD\V RX G·DXWUHV SRSXODWLRQV� GHV FRUUpODWLRQV UHSpUpHV HQWUH
RULJLQH HW SUpQRP� GRLW VH IDLUH DYHF SUXGHQFH�

/H SUpQRP FRPPH SUR[\� SDU %DSWLVWH &RXOPRQW ��

'DQV ´$UH (PLO\ DQG *UHJ PRUH HPSOR\DEOH WKDQ /DNLVKD DQG -DPDO"µ� %HUWUDQG HW 0XOODLQDWKDQ
����� SRXU PDQLSXOHU OD SHUFHSWLRQ GH OD UDFH� GHV &9 VH VRQW YX DWWULEXHU� DX KDVDUG� GHV SUpQRPV
HW GHV QRPV j FRQVRQDQFH DIUR�DPpULFDLQH RX EODQFKH� /HV ´QRPV EODQFV· UHoRLYHQW �� � GH
UDSSHOV HQ SOXV SRXU OHV HQWUHWLHQV� 9RLFX ���� SUpVHQWH OH PRGqOH %,)6* �´%D\HVLDQ ,PSURYHG
)LUVW 1DPH 6XUQDPH *HRFRGLQJµ� DILQ G·XWLOLVHU OH SUpQRP SRXU DPpOLRUHU OD FODVVLILFDWLRQ GH OD
UDFH HW GH O·HWKQLFLWp GDQV XQ FRQWH[WH GH FUpGLW K\SRWKpFDLUH� HQ V·LQVSLUDQW GH &ROGPDQ HW DO�
���� HW )LVFHOOD HW )UHPRQW ����� (Q DQDO\VDQW OHV GRQQpHV GX SDQHO VRFLR�pFRQRPLTXH DOOHPDQG�
7XSSDW HW *HUKDUGV ���� PRQWUHQW TXH OHV LPPLJUDQWV SRUWDQW GHV SUpQRPV FRQVLGpUpV FRPPH
SHX FRPPXQV GDQV OH SD\V G·DFFXHLO VH SODLJQHQW GH GLVFULPLQDWLRQ GH PDQLqUH GLVSURSRUWLRQQpH�
(W VL OH QRP HVW XQ PDUTXHXU LQGLTXDQW O·HWKQLFLWp� OHV LPPLJUDQWV OHV SOXV LQVWUXLWV VLJQDOHQW SOXV
IUpTXHPPHQW TX·LOV SHUoRLYHQW XQH GLVFULPLQDWLRQ GDQV OH SD\V G·DFFXHLO TXH OHV LPPLJUDQWV PRLQV
LQVWUXLWV �´GLVFULPLQDWLRQ SDUDGR[µ�� 5XELQVWHLQ HW %UHQQHU ���� PRQWUHQW TXH OH PDUFKp GX WUDYDLO
LVUDpOLHQ SUDWLTXH XQH GLVFULPLQDWLRQ IRQGpH VXU O·DSSDUWHQDQFH HWKQLTXH SHUoXH �HQWUH GHV QRPV
GH IDPLOOH j FRQVRQDQFH VpIDUDGHV HW DVKNpQD]HV�� &DUSXVRU HW /RJHV ���� DQDO\VHQW O·LPSDFW GHV
QRPV HW SUpQRPV VXU OH PDUFKp ORFDWLI� DORUV TXH 6ZHHQH\ ���� DQDO\VH OHXU LPSDFW VXU OD SXEOLFLWp
HQ OLJQH�

��� 3URIHVVHXU j O·eFROH QRUPDOH VXSpULHXUH 3DULV�6DFOD\
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����� /H YLVDJH FRPPH SUR[\

,O \ D SOXV G·XQ VLqFOH� /RPEURVR ���� SXLV %HUWLOORQ HW &KHUYLQ ���� SRVDLHQW OHV IRQGHPHQWV GH
OD SKUpQRORJLH� HW OD WKpRULH GX ´FULPLQHO�Qpµ� TXL VXSSRVH TXH OHV FDUDFWpULVWLTXHV SK\VLTXHV VRQW
FRUUpOpHV DYHF GHV FDUDFWqUHV SV\FKRORJLTXHV HW GHV SHQFKDQWV FULPLQHOV� /·LGpH pWDLW GH EkWLU GHV
FODVVLILFDWLRQV GHV W\SHV KXPDLQV VXU OD EDVH GH FDUDFWpULVWLTXHV PRUSKRORJLTXHV� DILQ G·H[SOLTXHU
HW SUpYRLU GHV GLIIpUHQFHV GH PRHXUV� HW GH FRQGXLWHV� 2Q SRXUUDLW SDUOHU GH O·LQYHQWLRQ G·XQ ´GpOLW
GH IDFLqVµ� 2Q SHXW DXVVL PHQWLRQQHU OHV ´XJO\ ODZVµ� DX VHQV GH 6FKZHLN ����� UHSUHQDQW XQ
WHUPH XWLOLVp SDU %XUJGRUI HW %XUJGRUI -U ���� SRXU GpFULUH GHV ORLV� HQ YLJXHXU GDQV SOXVLHXUV YLOOHV
DX[ eWDWV�8QLV MXVTX·DX[ DQQpHV ����� PDLV GRQW FHUWDLQHV RQW SHUGXUp MXVTX·HQ ����� &HV ORLV
DXWRULVDLHQW O·LQWHUGLFWLRQ DX[ SHUVRQQHV D\DQW GHV PDUTXHV HW GHV FLFDWULFHV ´GLVJUDFLHXVHµ VXU OH
FRUSV� G·DOOHU GDQV GHV OLHX[ SXEOLFV� HQ SDUWLFXOLHU GDQV GHV SDUFV�

&HV GpEDWV UHVVXUJLVVHQW� DORUV TXH OH QRPEUH G·DSSOLFDWLRQV GH OD WHFKQRORJLH GH UHFRQQDLVVDQFH
IDFLDOH DXJPHQWH� JUkFH j O·DPpOLRUDWLRQ GH OD TXDOLWp GHV LPDJHV� GHV DOJRULWKPHV XWLOLVpV� HW GH
OD SXLVVDQFH GH WUDLWHPHQW GHV RUGLQDWHXUV� %RF]DU HW DO� ���� PRQWUHQW OH SRWHQWLHO GH FHV RXWLOV
GH UHFRQQDLVVDQFH IDFLDOH SRXU HIIHFWXHU XQH pYDOXDWLRQ GH OD VDQWp� +LVWRULTXHPHQW� $QJXUDM HW
3DGPD ���� DYDLHQW SURSRVp XQ RXWLO GH GLDJQRVWLTXH GH SDUDO\VLH IDFLDOH� HW UpFHPPHQW� +RQJ HW
DO����� XWLOLVHQW OH IDLW TXH GH QRPEUHX[ V\QGURPHV JpQpWLTXHV SUpVHQWHQW XQ G\VPRUSKLVPH IDFLDO
RX HW GHV JHVWXHOOHV IDFLDOHV TXL SHXYHQW rWUH XWLOLVpHV FRPPH RXWLO GH GLDJQRVWLF SRXU UHFRQQDvWUH
XQ V\QGURPH�

)LJXUH ��� ² ,PDJHV GH YLVDJHV JpQpUpHHV SDU .DUUDV HW DO� �����
YLD KWWSV���QYODEV�IL�FGQ�QYLGLD�FRP�VW\OHJDQ��DGD�S\WRUFK�LPDJHV��

3OXV JpQpUDOHPHQW� DX�GHOj GHV FRQVLGpUDWLRQV PpGLFDOHV� :ROIIKHFKHO HW DO� ���� UDSSHOOHQW TXH
SOXVLHXUV WUDLWV GH SHUVRQQDOLWp SHXYHQW rWUH OXV j SDUWLU G·XQ YLVDJH� HW TXH OHV FDUDFWpULVWLTXHV
IDFLDOHV LQIOXHQFHQW OHV SUHPLqUHV LPSUHVVLRQV� &HOD GLW� OH PRGqOH GH SUpGLFWLRQ FRQVLGpUp QH
SDUYLHQW SDV j SUpGLUH GH PDQLqUH ILDEOH OHV WUDLWV GH SHUVRQQDOLWp j SDUWLU GHV FDUDFWpULVWLTXHV
GX YLVDJH� 0DLV .DFKXU HW DO� ���� DIILUPHQW TXH OHV GpYHORSSHPHQWV GH WHFKQLTXHV UpFHQWHV�
DFFRPSDJQpV GX GpYHORSSHPHQW GH EDQTXHV G·LPDJHV LPSRUWDQWHV� D SHUPLV GH SUpGLUH GHV
SURILOV GH SHUVRQQDOLWp PXOWLGLPHQVLRQQHOV j SDUWLU G·LPDJHV IDFLDOHV VWDWLTXHV� HQ XWLOLVDQW GHV
UpVHDX[ GH QHXURQHV HQWUDvQpV VXU GH JUDQGV HQVHPEOHV GH GRQQpHV pWLTXHWpHV� ,O \ D XQH GL]DLQH
G·DQQpHV� &DR HW DO� ���� SURSRVDLHQW GH SUpGLUH OH VH[H G·XQH SHUVRQQH j SDUWLU G·LPDJHV
IDFLDOHV �5DWWDQL HW DO� ���� RX 5DWWDQL HW DO� ������ HW UpFHPPHQW .RVLQVNL ���� XWLOLVDLHQW XQ
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DOJRULWKPH GH UHFRQQDLVVDQFH IDFLDOH SRXU SUpGLUH XQH RULHQWDWLRQ SROLWLTXH �GDQV XQ FRQWH[WH
ELQDLUH� RSSRVDQW OLEpUDX[ HW FRQVHUYDWHXUV� GDQV O·HVSULW GH 5XOH HW $PEDG\ ������ :DQJ HW
.RVLQVNL ���� SURSRVDLHQW G·XWLOLVHU FHV DOJRULWKPHV SRXU SUpGLUH O·RULHQWDWLRQ VH[XHOOH �YRLU DXVVL
/HXQHU ������

'DQV 6KLNKDUH ����� O·LGpH G·XWLOLVHU XQ ´IDFLDO VFRUH PRGHOµ SRXU OD VRXVFULSWLRQ GH FRQWUDWV
G·DVVXUDQFH�YLH pWDLW pYRTXpH �HQ OLHQ DYHF OH FRQFHSW G·$8:� ´DFFHOHUDWHG XQGHUZULWLQJµ�� DYHF
GHV LPDJHV FRPPH VXU OD )LJXUH ���� /·LGpH HVW GH FKHUFKHU GHV ´DEQRUPDO FKDUDFWpULVWLFVµ HQ OLHQ
�SUREDEOH� DYHF XQH FRQGLWLRQ SDUWLFXOLqUH �6\QGURPH GH 'RZQ� GH &RUQHOLD GH /DQJH� GH &XVKLQJ�
DFURPpJDOLH� HWF��� \ FRPSULV XQH DQRUPDOLWp GH OD FRXOHXU GH SHDX SRXU GpWHFWHU XQ DVWKPH
EURQFKLTXH RX XQH KpSDWLWH� RX SRXU LQIpUHU OH JHQUH GH OD SHUVRQQH� FRPPH OH PHQWLRQQH 6KLNKDUH
�����

����� /D YRL[ FRPPH SUR[\

/D YRL[ HVW XQ pOpPHQW LPSRUWDQW� VRXYHQW WUqV VXEMHFWLI ORUV GH UHQFRQWUHV DYHF GHV DJHQWV� HQ
SHUVRQQH� PDLV DXMRXUG·KXL DQDO\VpH SDU GHV DOJRULWKPHV� HQ SDUWLFXOLHU ORUVTX·XQ DVVXUHXU XWLOLVH
GHV URERWV FRQYHUVDWLRQQHOV �RQ SDUOHUD SDUIRLV GH ´FKDW ERWµ�� FRPPH DQDO\Vp SDU +XQW �����
.RHWWHU HW DO� ����� 1XUX]]DPDQ HW +XVVDLQ ����� 2]D HW DO� ���� RX 5RGUtJXH] &DUGRQD HW
DO� ����� 2Q SHXW PHQWLRQQHU� HQ )UDQFH� O·H[SpULHQFH GH 0D[LPH� GpFULWH SDU &KDUGHQRQ �����
O·DVVLVWDQW YLUWXHO ODQFp SDU $[D 3URWHFWLRQ -XULGLTXH�

­ O·DXWRPQH ����� HQ )UDQFH� XQH SURSRVLWLRQ GH ORL UpSULPDQW OHV GLVFULPLQDWLRQV IRQGpHV VXU
O·DFFHQW D pWp SUpVHQWpH DX SDUOHPHQW� FRPPH OH UDSSRUWH /H 0RQGH ����E� /HV OLQJXLVWHV
SDUOHUDLHQW GH GLVFULPLQDWLRQ GH SKRQRVW\OHV� FRPPH /pRQ ����� RX GH ´YDULDWLRQ GLDVWUDWLTXHµ�
DYHF GHV GLIIpUHQFHV HQWUH OHV XVDJHV SUDWLTXpV SDU JHQUH� SDU kJH HW SDU PLOLHX VRFLDO �DX
VHQV ODUJH�� GDQV *DGHW ����� RX HQFRUH GH ´JORWWRSKRELHµ� WHUPH LQWURGXLW SDU %ODQFKHW �����
/D JORWWRSKRELH SHXW rWUH GpILQLH FRPPH ´OH PpSULV� OD KDLQH� O·DJUHVVLRQ� OH UHMHW� O·H[FOXVLRQ�
GH SHUVRQQHV� GLVFULPLQDWLRQ QpJDWLYH HIIHFWLYHPHQW RX SUpWHQGXPHQW IRQGpHV VXU OH IDLW GH
FRQVLGpUHU LQFRUUHFWHV� LQIpULHXUHV� PDXYDLVHV FHUWDLQHV IRUPHV OLQJXLVWLTXHV �SHUoXHV FRPPH
GHV ODQJXHV� GHV GLDOHFWHV RX GHV XVDJHV GH ODQJXHV� XVLWpHV SDU FHV SHUVRQQHV� HQ JpQpUDO HQ
IRFDOLVDQW VXU OHV IRUPHV OLQJXLVWLTXHV �HW VDQV WRXMRXUV DYRLU SOHLQHPHQW FRQVFLHQFH GH O·DPSOHXU
GHV HIIHWV SURGXLWV VXU OHV SHUVRQQHV�µ� 6L 9DQ 3DULMV ���� V·LQWpUHVVH VXUWRXW DX[ SHUVRQQHV
GLVFULPLQpHV� FDU OH IUDQoDLV Q·HVW SDV OHXU ODQJXH PDWHUQHOOH �´PRWKHU WRQJXH� LQ WKLV SHUVSHFWLYH�
LV DV LOOHJLWLPDWH D EDVLV IRU GLVFULPLQDWLRQ DV UDFH� JHQGHU RU IDLWKµ�� %ODQFKHW ���� LQVLVWH VXUWRXW
VXU OHV GLIIpUHQFHV FXOWXUHOOHV �O·DOORQJHPHQW GHV YR\HOOHV� OD GLVWULEXWLRQ GHV SDXVHV� OH GpELW GH
SDUROH� O·DFFHQWXDWLRQ GH FHUWDLQHV V\OODEHV� ULFKHVVH GX YRFDEXODLUH� HWF�� 2Q SRXUUD SHQVHU DX[
´DFFHQWV GH EDQOLHXHµ FRPPH OHV DSSHODLW )DJ\DO �����

%ORGJHWW HW 2·&RQQRU ���� RQW PLV HQ pYLGHQFH XQH IURQWLqUH LPSRUWDQWH HQ PDWLqUH G·pTXLWp
DOJRULWKPLTXH � OD GLVSDULWp GH OD TXDOLWp GHV DOJRULWKPHV GH WUDLWHPHQW GX ODQJDJH QDWXUHO ORUVTX·LOV
VRQW DSSOLTXpV DX ODQJDJH G·DXWHXUV DSSDUWHQDQW j GHV JURXSHV VRFLDX[ GLIIpUHQWV� 3DU H[HPSOH� OHV
V\VWqPHV DFWXHOV DQDO\VHQW SDUIRLV SOXV PDO OH ODQJDJH GHV IHPPHV HW GHV PLQRULWpV TXH FHOXL GHV
%ODQFV HW GHV KRPPHV� (QILQ� QRWRQV TX·DX &DQDGD� O·H[SUHVVLRQ ´VSHDN ZKLWHµ pWDLW XQH LQVXOWH
UDFLVWH TXH OHV DQJORSKRQHV XWLOLVDLHQW SRXU FDUDFWpULVHU FHX[ TXL QH SDUODLHQW SDV DQJODLV GDQV OHV
OLHX[ SXEOLFV� +LVWRULTXHPHQW� F·HVW FH TXL IXW UpWRUTXp DX GpSXWp GX 3DUWL OLEpUDO +HQUL %RXUDVVD� HQ
����� ORUVTX·LO WHQWD GH V·H[SULPHU HQ IUDQoDLV DX FRXUV GHV GpEDWV j OD &KDPEUH GHV FRPPXQHV
GX &DQDGD� &RPPH OH GLW 0LFKqOH /DORQGH� DXWHXUH GX SRqPH ´6SHDN :KLWHµ HQ ���� �UDSSRUWp

��



SDU 'RVWLH ����� ´6SHDN :KLWH� F·HVW OD SURWHVWDWLRQ GHV 1qJUHV EODQFV G·$PpULTXH� /D ODQJXH LFL
HVW O·pTXLYDOHQW GH OD FRXOHXU SRXU OH QRLU DPpULFDLQ� /D ODQJXH IUDQoDLVH� F·HVW QRWUH FRXOHXU QRLUHµ�

3RXU 6TXLUHV HW &KDGZLFN ����� OH ´SURILODJH OLQJXLVWLTXHµ� F·HVW�j�GLUH O·LGHQWLILFDWLRQ GH OD UDFH
G·XQH SHUVRQQH j SDUWLU GX VRQ GH VD YRL[ HW O·XWLOLVDWLRQ GH FHWWH LQIRUPDWLRQ SRXU pWDEOLU XQH
GLVFULPLQDWLRQ IRQGpH VXU OD UDFH� D pWp GRFXPHQWp VXU OH PDUFKp GH OD ORFDWLRQ GH PDLVRQV�
HW 6TXLUHV HW &KDGZLFN ���� DQDO\VHQW VRQ LPSDFW GDQV OH VHFWHXU GH O·DVVXUDQFH KDELWDWLRQ� ­
SDUWLU G·XQH DQDO\VH GH WHVWV DSSDULpV HIIHFWXpV SDU GHV RUJDQLVDWLRQV GH SURPRWLRQ GX ORJHPHQW
pTXLWDEOH� LOV PRQWUHQW TXH OHV DJHQWV G·DVVXUDQFH KDELWDWLRQ VRQW JpQpUDOHPHQW FDSDEOHV GH
GpWHFWHU OD UDFH G·XQH SHUVRQQH TXL OHV FRQWDFWH SDU WpOpSKRQH HW TXH FHWWH LQIRUPDWLRQ DIIHFWH
OHV VHUYLFHV IRXUQLV DX[ SHUVRQQHV TXL VH UHQVHLJQHQW VXU O·DFKDW G·XQH SROLFH G·DVVXUDQFH
KDELWDWLRQ� (QILQ� SRXU O·DQHFGRWH� 'XUU\ ���� UDFRQWH TX·HQ ����� OHV GLULJHDQWV G·XQH FRPSDJQLH
G·DVVXUDQFH RQW pWp DWWDTXpV HQ MXVWLFH SRXU DYRLU ´UHIXVp GH JDUDQWLU HQ DVVXUDQFH DXWRPRELOH OHV
LQGLYLGXV QH VDFKDQW QL OLUH QL pFULUHµ� 6XU OD EDVH OpJDOH TXH ´WRXW FH TXL Q·HVW SDV LQWHUGLW HVW SHUPLVµ
�PHQWLRQQpH HQ LQWURGXFWLRQ�� OD FRXU GH 5RXHQ D SURQRQFp OD UHOD[H� ´,O HVW FHSHQGDQW SHUPLV GH
SHQVHU TXH OH FULWqUH FKRLVL DERXWLVVDLW SOXV VRXYHQW j pOLPLQHU GHV pWUDQJHUV TXH GHV )UDQoDLVµ
VRXOLJQDLW 'XUU\ ����� 3OXV UpFHPPHQW� SRXU UHYHQLU j QRWUH GLVFXVVLRQ LQWURGXFWLYH� OHV ´FKDW ERWµ
RQW PRQWUp rWUH FDSDEOHV GH UHSURGXLUH GHV GLVFULPLQDWLRQV� PDMRULWDLUHPHQW HQ OLHQ DYHF OH JHQUH
GH O·LQWHUORFXWHXU� FRPPH O·H[SOLTXHQW )HLQH HW DO� ����� $UDQ HW DO� ����� 0F'RQQHOO HW %D[WHU
���� RX 0DHGFKH ����� PDLV DXVVL rWUH FODLUHPHQW UDFLVWHV� FRPPH OH PRQWUDLHQW 6FKOHVLQJHU
HW DO� ����� ,O FRQYLHQW DORUV G·rWUH SUXGHQW ORUVTXH OD YRL[ HVW XWLOLVpH GDQV XQ DOJRULWKPH ´ERvWH
QRLUHµ�

����� /·DGUHVVH JpRJUDSKLTXH FRPPH SUR[\

/·DGUHVVH SHUPHWWDLW� KLVWRULTXHPHQW� G·DVVRFLHU XQ DVVXUp j XQH ]RQH XUEDLQH� 6XU OD )LJXUH ���
RQ SHXW YLVXDOLVHU� SDU ]RQH ,5,6 ��� OH UHYHQX PpGLDQ �SDU PpQDJH� GX TXDUWLHU� OD SURSRUWLRQ GH
SHUVRQQHV GH SOXV GH �� DQV� OH WDX[ GH ORJHPHQWV GH PRLQV GH �� m2 HW GH SOXV GH ���� m2�
2Q SRXUUDLW DYRLU GHV VWDWLVWLTXHV� SDU ,5,6� VXU OD YpWXVWp GHV EkWLPHQWV� OH WDX[ GH FDPEULRODJH�
HWF� 0DLV LO HVW DXMRXUG·KXL SRVVLEOH GH TXLWWHU XQ ´UHGOLQLQJµ JURVVLHU HW LPSUpFLV HQ XWLOLVDQW GH
O·LPDJHULH VDWHOOLWH� RX *RRJOH 6WUHHW 9LHZ �GDQV FHUWDLQHV YLOOHV�� FRPPH VXU OD )LJXUH ����

'DQV XQ SUHPLHU WHPSV� -HDQ HW DO� ���� DYDLHQW QRWp TX·j XQ QLYHDX DVVH] JURVVLHU� O·pFODLUDJH
QRFWXUQH pWDLW XQ LQGLFDWHXU DSSUR[LPDWLI GH OD ULFKHVVH pFRQRPLTXH� (Q HIIHW� OHV FDUWHV PRQGLDOHV
QRFWXUQHV PRQWUHQW TXH GH QRPEUHX[ SD\V HQ GpYHORSSHPHQW VRQW IDLEOHPHQW pFODLUpV� -HDQ HW
DO� ���� RQW FRPELQp GHV FDUWHV QRFWXUQHV DYHF GHV LPDJHV VDWHOOLWHV GLXUQHV j KDXWH UpVROXWLRQ�
HW OHV LPDJHV FRPELQpHV RQW SHUPLV ² ´ZLWK D ELW RI PDFKLQH�OHDUQLQJ ZL]DUGU\µ ² G·REWHQLU GHV
HVWLPDWLRQV SUpFLVHV GH OD FRQVRPPDWLRQ HW GHV ELHQV GHV PpQDJHV �GHX[ JUDQGHXUV VRXYHQW
GLIILFLOHV j PHVXUHU GDQV OHV SD\V OHV SOXV SDXYUHV�� 3DU OD VXLWH� 6HUHVLQKH HW DO� ���� RQW SURSRVp
G·pYDOXHU OD TXDQWLWp G·HVSDFHV YHUWV GDQV GLIIpUHQWHV ORFDOLVDWLRQV VXU OD EDVH G·LPDJHV VDWHOOLWHV�
(Q DOODQW WRXMRXUV SOXV ORLQ� *HEUX HW DO� ���� DIILUPDLHQW SRXYRLU TXDQWLILHU GHV DWWULEXWV VRFLR�
pFRQRPLTXHV FRPPH OH UHYHQX� O·RULJLQH HWKQLTXH� OH QLYHDX G·pGXFDWLRQ HW OHV KDELWXGHV GH YRWH j
SDUWLU GHV YRLWXUHV GpWHFWpHV GDQV OHV LPDJHV GH *RRJOH 6WUHHW 9LHZ� 3DU H[HPSOH� DX[ eWDWV�8QLV�
VL OH QRPEUH GH EHUOLQHV GDQV XQ TXDUWLHU HVW VXSpULHXU DX QRPEUH GH FDPLRQQHWWHV� FH TXDUWLHU
HVW VXVFHSWLEOH GH YRWHU SRXU XQ GpPRFUDWH ORUV GH OD SURFKDLQH pOHFWLRQ SUpVLGHQWLHOOH ��� � GH

��� ,5,6  ,O{WV 5HJURXSpV SRXU O·,QIRUPDWLRQ 6WDWLVWLTXH� GpFRXSDJH GX WHUULWRLUH IUDQoDLV HQPDLOOHV GH WDLOOH KRPRJqQH
GRQW OD WDLOOH GH UpIpUHQFH YLVpH SDU PDLOOH pOpPHQWDLUH HVW GH ����� KDELWDQWV� /D )UDQFH FRPSWH ������ ,5,6� GRQW ���
GDQV OHV GpSDUWHPHQWV G·RXWUH�PHU� HW 3DULV �LQWUD PXURV� FRPSWH ��� ,5,6�

��



)LJXUH ��� ² 5HYHQXPpGLDQ SDU PpQDJH� SURSRUWLRQ GH SHUVRQQHV kJpHV� SURSRUWLRQ GH ORJHPHQWV HQ
IRQFWLRQ GH OHXU VXSHUILFLH� SDU TXDUWLHU �,5,6�� j 3DULV� &HV LQIRUPDWLRQV VWDWLVWLTXHV VXU OH TXDUWLHU �HW
QRQ SDV O·DVVXUp� SHXYHQW rWUH XWLOLVpHV SRXU WDULIHU XQ FRQWUDW G·DVVXUDQFH KDELWDWLRQ� SDU H[HPSOH�

)LJXUH ��� ² ([HPSOHV G·LPDJHV DVVRFLpHV j GHV ORJHPHQWV� DYHF GHV SKRWRV SULVHV GDQV OD UXH j
JDXFKH� DYHF *RRJOH 6WUHHW 9LHZ �SURMHW ODQFp HQ ������ HW GH O·LPDJHULH DpULHQQH� DYHF *RRJOH (DUWK
�SURMHW ODQFp HQ ������ j GURLWH�

FKDQFHV� � VLQRQ� OD YLOOH HVW VXVFHSWLEOH GH YRWHU SRXU XQ UpSXEOLFDLQ ��� � GH FKDQFHV��

&RPPH OH UDSSHOOHQW /DZ HW DO� ����� ORUVTX·XQ LQGLYLGX DFKqWH XQH PDLVRQ� LO DFKqWH VLPXOWDQp�
PHQW VHV FDUDFWpULVWLTXHV VWUXFWXUHOOHV� VRQ DFFHVVLELOLWp DX WUDYDLO HW OHV FRPPRGLWpV GX TXDUWLHU�
&HUWDLQHV FRPPRGLWpV� FRPPH OD TXDOLWp GH O·DLU� VRQW PHVXUDEOHV� WDQGLV TXH G·DXWUHV� FRPPH
OH SUHVWLJH RX O·LPSUHVVLRQ YLVXHOOH G·XQ TXDUWLHU� VRQW GLIILFLOHV j TXDQWLILHU� 5XQGOH HW DO� ����
QRWHQW TXH *RRJOH 6WUHHW 9LHZ SHUPHW GH VH IDLUH XQH LGpH GH OD VpFXULWp GX TXDUWLHU �HQ OLHQ DYHF
OD VpFXULWp URXWLqUH�� VL O·RQ FKHUFKH OHV SDVVDJHV SLpWRQV� OD SUpVHQFH GH SDUFV HW G·HVSDFHV YHUWV�
HWF� ­ SDUWLU GH GRQQpHV G·LPDJHV GH UXH HW G·LPDJHV SDU VDWHOOLWH� /DZ HW DO� ���� PRQWUHQW TX·LO
HVW SRVVLEOH GH FDSWXUHU FHV FDUDFWpULVWLTXHV D SULRUL QRQ�TXDQWLILDEOHV HW G·DPpOLRUHU O·HVWLPDWLRQ
GHV SUL[ GHV ORJHPHQWV� j /RQGUHV� DX 5R\DXPH�8QL� 8Q UpVHDX GH QHXURQHV� DYHF HQ HQWUpH OHV
FDUDFWpULVWLTXHV WUDGLWLRQQHOOHV GHV ORJHPHQWV WHOOHV TXH O·kJH� OD WDLOOH HW O·DFFHVVLELOLWp� DLQVL TXH
OHV FDUDFWpULVWLTXHV YLVXHOOHV GHV LPDJHV GH *RRJOH 6WUHHW 9LHZ HW GHV LPDJHV DpULHQQHV� HVW HQ�
WUDvQp SRXU HVWLPHU OH SUL[ GHV PDLVRQV� ,O HVW DXVVL SRVVLEOH G·LQIpUHU FHUWDLQHV LQIRUPDWLRQV SHUVRQ�
QHOOHV SRVVLEOHPHQW VHQVLEOHV� FRPPH XQ SRVVLEOH KDQGLFDS DYHF OD SUpVHQFH G·XQH UDPSH G·DFFqV
SRXU OD PDLVRQ �OD PpWKRGRORJLH HVW GpWDLOOpH GDQV +DUD� 6XQ� 0RRUH HW DO� ������ RX XQH SRVVLEOH
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RULHQWDWLRQ VH[XHOOH DYHF OD SUpVHQFH G·XQ GUDSHDX DUF�HQ�FLHO j OD IHQrWUH� RX SROLWLTXH DYHF XQ
GUDSHDX FRQIpGpUp �FRPPH PHQWLRQQp GDQV 0DV ������ ,OLF HW DO� ���� pYRTXHQW DXVVL FHWWH ´FDU�
WRJUDSKLH SURIRQGHµ GHV DWWULEXWV HQYLURQQHPHQWDX[� 8Q UpVHDX GH QHXURQHV FRQYROXWLIV VLDPRLV
�6&11� HQWUDvQp VXU GHV VpTXHQFHV WHPSRUHOOHV G·LPDJHV GH *RRJOH 6WUHHW 9LHZ �*69� HVW HQWUDvQp�
/·pYROXWLRQ DX FRXUV GX WHPSV SHUPHW GH FRQILUPHU FHUWDLQHV ]RQHV XUEDLQHV FRQQXHV SRXU rWUH HQ
FRXUV GH JHQWULILFDWLRQ� WRXW HQ UpYpODQW GHV ]RQHV HQ FRXUV GH JHQWULILFDWLRQ TXL pWDLHQW DXSDUD�
YDQW LQFRQQXHV� )LQDOHPHQW� .LWD HW .LG]LĽVNL ���� pYRTXHQW GHV DSSOLFDWLRQV GLUHFWHV SRVVLEOHV
HQ DVVXUDQFH�

����� /H VFRUH GH FUpGLW FRPPH SUR[\

/HV VFRUHV GH FUpGLW VRQW XQH LQIRUPDWLRQ LQGLYLGXHOOH LPSRUWDQWH DX[ eWDWV�8QLV RX DX &DQDGD�
ODUJHPHQW XWLOLVpV GDQV GH QRPEUHXVHV EUDQFKHV G·DVVXUDQFH� HW SDV VHXOHPHQW O·DVVXUDQFH
HPSUXQWHXU� &RPPH OH VRXOLJQHQW $U\D HW DO� ����� XQ LQFLGHQW GH FUpGLW �QpJDWLI�� WHO TX·XQ GpIDXW
�RX XQ UHWDUG� GH SDLHPHQW VXU XQ SUrW K\SRWKpFDLUH� RX XQH IDLOOLWH� SHXW DYRLU XQ LPSDFW VXU XQ
SDUWLFXOLHU SHQGDQW XQH SpULRGH WUqV LPSRUWDQWH �´FDQ KDXQW D FRQVXPHU IRU D FRQVLGHUDEOH SHULRG
RI WLPHµ�� &HV VFRUHV GH FUpGLW VRQW GHV QRPEUHV TXL UHSUpVHQWHQW XQH pYDOXDWLRQ GH OD VROYDELOLWp
G·XQH SHUVRQQH� RX OD SUREDELOLWp TX·HOOH UHPERXUVH VHV GHWWHV� 0DLV GH SOXV HQ SOXV� FHV VFRUHV
VRQW XWLOLVpV GDQV GHV FRQWH[WHV ELHQ GLIIpUHQWV� FRPPH O·DVVXUDQFH� *XVHYD HW 5RQD�7DV ����
UDSSHOOHQW TX·HQ $PpULTXH GX 1RUG� ([SHULDQ� (TXLID[ HW 7UDQV8QLRQ WLHQQHQW GHV UHJLVWUHV GHV
DFWLYLWpV G·HPSUXQW HW GH UHPERXUVHPHQW G·XQH SHUVRQQH� (W ),&2 �)DLU ,VDDF &RUSRUDWLRQ� D PLV
DX SRLQW XQH IRUPXOH �QRQ FRQQXH� FDOFXODQW� VXU OD EDVH GH FHV UHJLVWUHV� XQ VFRUH� IRQFWLRQ GH
OD GHWWH HW GX FUpGLW GLVSRQLEOH� GX UHYHQX� RX SOXW{W GH OHXUV YDULDWLRQV �DYHF O·KLVWRULTXH GHV
SDLHPHQWV� OH QRPEUH GH GHPDQGHV GH FUpGLW UpFHQWHV HW G·pYpQHPHQWV QpJDWLIV ² WHOV TX·XQH
IDLOOLWH RX XQH VDLVLH ² DLQVL TXH GHV PRGLILFDWLRQV GH UHYHQXV GXHV j GHV FKDQJHPHQWV G·HPSORL RX
GH VLWXDWLRQ IDPLOLDOH�� /H VFRUH ),&2 FRPPHQFH j ��� HW PRQWH MXVTX·j ���� DYHF VRPPDLUHPHQW
XQ PDXYDLV VFRUH HQ GHVVRXV GH ���� HW XQ VFRUH ´H[FHSWLRQQHOµ DX�GHOj GH ���� /H VFRUH PR\HQ
HVW �� DX[ DOHQWRXUV GH ���� &H VFRUH� FUpp SRXU OHV LQVWLWXWLRQV EDQFDLUHV� HVW DXMRXUG·KXL XWLOLVp
ORUV GH YpULILFDWLRQV SUpDODEOHV j O·HPEDXFKH� FRPPH OH UDSSHOOHQW %DUWLN HW 1HOVRQ ����� 3RXU
2·1HLO ����� FHWWH XWLOLVDWLRQ GHV VFRUHV GH FUpGLW HQ PDWLqUH G·HPEDXFKH HW GH SURPRWLRQ FUpH XQ
FHUFOH YLFLHX[ GDQJHUHX[ HQ WHUPHV GH SDXYUHWp� /H &UHGLW�%DVHG ,QVXUDQFH 6FRUHV QH SHXW XWLOLVHU
DXFXQH LQIRUPDWLRQ SHUVRQQHOOH SRXU GpWHUPLQHU OH VFRUH� DXWUHV TXH FHOOHV ILJXUDQW GDQV GRVVLHU
GH FUpGLW� HQ SDUWLFXOLHU OD UDFH HW O·RULJLQH HWKQLTXH� OD UHOLJLRQ� OH JHQUH� O·pWDW FLYLO� O·kJH� O·KLVWRULTXH
G·HPSORL� OD SURIHVVLRQ� OH OLHX GH UpVLGHQFH� OHV REOLJDWLRQV DOLPHQWDLUHV HQYHUV OHV HQIDQWV�IDPLOOHV
RX OHV FRQWUDWV GH ORFDWLRQ� 6XU OD 7DEOH �� ���� RQ SHXW YRLU O·pYROXWLRQ GX WDX[ GX FUpGLW SURSRVp HQ
IRQFWLRQ GX VFRUH GH FUpGLW� VXU �� DQV� SRXU XQ ´ERQ ULVTXHµ ���� �� HW XQ ´PDXYDLV ULVTXHµ ���� ���
DYHF OH PRQWDQW WRWDO GX FUpGLW HQ RUGRQQp �XQ PDXYDLV ULVTXH DXUD XQ VXU�FR�W GH O·RUGUH GH �� ���
HW VXU XQH SULPH G·DVVXUDQFH� SRXU XQ PrPH SURILO� XQ ´PDXYDLV ULVTXHµ D\DQW XQH VXU�SULPH GH
O·RUGUH GH �� ��

&RPPH OH UDSSHOOH /DXHU ����� OHV pWDEOLVVHPHQW GH FUpGLW RQW� GHSXLV ORQJWHPSV� FRPSLOp
GHV GRQQpHV VXU OHV DQWpFpGHQWV ILQDQFLHUV GHV LQGLYLGXV� WHOV TXH OD SRQFWXDOLWp GDQV OHV
UHPERXUVHPHQWV GH OHXUV SUrWV� OH PRQWDQW WRWDO GH OHXUV HPSUXQWV� OD IUpTXHQFH GHV GHPDQGHV GH
QRXYHDX[ FUpGLWV� SDUPL WDQW G·DXWUHV� (W OHV DVVXUHXUV VH VRQW UDSLGHPHQW UHQGX FRPSWH TXH FHV
LQIRUPDWLRQV pWDLHQW WUqV SUpGLFWLYHV GH WRXWHV VRUWHV GH ULVTXHV� 'qV OHV DQQpHV ����� DX[ eWDWV

��� KWWSV���ZZZ�H[SHULDQ�FRP�EORJV�DVN�H[SHULDQ�FUHGLW�HGXFDWLRQ�VFRUH�EDVLFV�����FUHGLW�VFRUH�
��� KWWSV���ZZZ�LQFKDUJH�RUJ�GHEW�UHOLHI�FUHGLW�FRXQVHOLQJ�FUHGLW�VFRUH�DQG�FUHGLW�UHSRUW�

��



������� ������� ������� ������� �������

0RQWDQW WRWDO GX FUpGLW � ������� � ������� � ������� � ������� � �������

7DX[ ��� � ��� � ��� � ��� � ��� �

0RQWDQW GH O·DVVXUDQFH � ���� � ���� � ���� � ���� � ����

7DEOH ��� ² (Q KDXW PRQWDQW G·XQ FUpGLW VXU �� DQV� SRXU XQ PRQWDQW GH ��������� HQ IRQFWLRQ GX
VFRUH GH FUpGLW �DYHF � FDWpJRULHV� DOODQW GX SOXV ULVTXp j JDXFKH DXPRLQV ULVTXp j GURLWH�� DYHF OH WDX[
PR\HQ SURSRVp� (Q EDV� SULPH G·DVVXUDQFH GHPDQGpH j XQ FRQGXFWHXU GH �� DQV� VDQV LQIUDFWLRQV
FRQVWDWpHV� FRQGXLVDQW XQH YRLWXUH PR\HQQH� ������ PLOHV SDU DQ� HQ YLOOH� HQ IRQFWLRQ GHV PrPHV
FDWpJRULHV GH VFRUH GH FUpGLW �VRXUFH � ,Q&KDUJH 'HEW 6ROXWLRQV��

8QLV� OD ORL D REOLJp OHV HQWUHSULVHV j LQIRUPHU OHV JHQV ORUVTXH OHV GRVVLHUV GH FUpGLW HQWUDvQDLHQW
GHV PHVXUHV GpIDYRUDEOHV �RX ´DGYHUVH DFWLRQµ�� FRPPH XQH KDXVVH G·XQH SULPH G·DVVXUDQFH
RX XQ FUpGLW� 'HV GpFHQQLHV SOXV WDUG� FHWWH UqJOH D SHUPLV DX[ JHQV GH VDYRLU TXH OHV VFRUHV
GH FUpGLW pWDLHQW j O·RULJLQH GH OD KDXVVH VRXGDLQH GH OHXUV WDULIV G·DVVXUDQFH DXWRPRELOH� 3RXU
.LYLDW ����� F·HVW VHXOHPHQW UpFHPPHQW TX·LO HVW DSSDUX FODLUHPHQW GH O·LPSRUWDQFH GX VFRUH
GH FUpGLW HQ WDULILFDWLRQ GH SURGXLW G·DVVXUDQFH� HQ SDUWLFXOLHU HQ DVVXUDQFH DXWRPRELOH� 0LOOHU HW
DO� ���� UDSSHOOHQW TXH OHV UDSSRUWV GH FUpGLW FRQWLHQQHQW XQH JUDQGH YDULpWp G·LQIRUPDWLRQV GH
FUpGLW FRQFHUQDQW XQ FRQVRPPDWHXU LQGLYLGXHO� (Q SOXV GHV LQIRUPDWLRQV SHUPHWWDQW G·LGHQWLILHU XQH
SHUVRQQH HQ SDUWLFXOLHU� OH UDSSRUW FRQWLHQW GHV GRQQpHV VXU OHV VROGHV GHV FDUWHV GH FUpGLW HW GHV
SUrWV� OHV W\SHV GH FUpGLW� O·pWDW GH FKDTXH FRPSWH� OHV MXJHPHQWV� OHV SULYLOqJHV� OHV UHFRXYUHPHQWV�
OHV IDLOOLWHV HW OHV GHPDQGHV G·LQIRUPDWLRQV VXU OH FUpGLW� &HV ´VFRUHV GH FUpGLWµ VRQW XWLOLVpV
GHSXLV ORQJWHPSV SDU OHV LQVWLWXWLRQV GH SUrW SRXU SUpGLUH OH ULVTXH DVVRFLp DX UHPERXUVHPHQW
G·XQ SUrW RX j OD VDWLVIDFWLRQ G·XQH DXWUH UHVSRQVDELOLWp ILQDQFLqUH� /HV PRGpOLVDWHXUV GH VFRUHV
G·DVVXUDQFH RQW FRPPHQFp j FRPELQHU HW j SRQGpUHU GHV DWWULEXWV GH FUpGLW VpOHFWLRQQpV DILQ
GH GpYHORSSHU XQ ´VFRUH G·DVVXUDQFHµ XQLTXH� &HV ´VFRUHV G·DVVXUDQFHµ VRQW DMRXWpV HQ WDQW
TXH IDFWHXU GH ULVTXH SRXU FUpHU GHV SODQV GH FODVVLILFDWLRQ GHV ULVTXHV GDQV OH EXW G·REWHQLU
GHV UpVXOWDWV SOXV SUpFLV� 0rPH VL OH ´VFRUH GH FUpGLWµ HW OH ´VFRUH G·DVVXUDQFHµ VRQW WRXV GHX[
GpULYpV GX GRVVLHU GH FUpGLW G·XQH SHUVRQQH� OHV GHX[ VFRUHV VRQW GLIIpUHQWV� ,O Q·\ D DXFXQH
UDLVRQ GH FURLUH TX·XQ VFRUH GH FUpGLW PHVXUDQW OD SUREDELOLWp GH UHPERXUVHPHQW G·XQ SUrW VHUD
EDVp VXU OHV PrPHV DWWULEXWV �RX TXH FKDTXH DWWULEXW VH YHUUD DWWULEXHU OH PrPH SRLGV� TXH FHX[
XWLOLVpV SRXU FDOFXOHU XQ VFRUH G·DVVXUDQFH� HW YLFH YHUVD� 0DOKHXUHXVHPHQW� FHUWDLQV DFWHXUV GX
VHFWHXU GH O·DVVXUDQFH HQ VRQW YHQXV j DSSHOHU OHV VFRUHV G·DVVXUDQFH EDVpV VXU OH FUpGLW GHV
´VFRUHV GH FUpGLWµ� &HW DEXV GH ODQJDJH D SX DPHQHU FHUWDLQV j FRQFOXUH TXH OHV DYDQWDJHV HW
OHV LQFRQYpQLHQWV GH O·XWLOLVDWLRQ GHV VFRUHV GH FUpGLW GDQV OH VHFWHXU GHV SUrWV RQW XQ UDSSRUW
GLUHFW DYHF OHV DYDQWDJHV HW OHV LQFRQYpQLHQWV GH O·DVVXUDQFH� &HOD D FRQGXLW FHUWDLQV j WHQWHU
G·DSSOLTXHU OHV UpVXOWDWV GHV pWXGHV VXU OHV ´VFRUHV GH FUpGLWµ �UpDOLVpHV SDU OHV pWDEOLVVHPHQWV GH
FUpGLW� j O·XWLOLVDWLRQ GHV ´VFRUHV G·DVVXUDQFHµ SDU OHV DVVXUHXUV� 0RUULV HW DO� ���� VRXOLJQHQW TXH
OHV VFRUHV G·DVVXUDQFH EDVpV VXU OH FUpGLW �´VFRUHV G·DVVXUDQFHµ� VRQW SHXW�rWUH O·H[HPSOH OH SOXV
LPSRUWDQW G·XQH FDUDFWpULVWLTXH GH O·DVVXUp TXL HVW UpJOHPHQWpH SDUFH TX·HOOH SHXW rWUH j O·RULJLQH
GH ´SRWHQWLDOO\ VXVSHFW FODVVLILFDWLRQVµ� 7RXWH FRUUpODWLRQ HQWUH OHV VFRUHV G·DVVXUDQFH� G·XQH SDUW�
HW OD UDFH RX OH UHYHQX� G·DXWUH SDUW� HVW SRWHQWLHOOHPHQW WURXEODQWH� 7RXW G·DERUG� OD QRWDWLRQ
G·DVVXUDQFH SHXW DYRLU XQ LPSDFW GLVSDUDWH VXU OHV PLQRULWpV UDFLDOHV HW OHV PpQDJHV j IDLEOH
UHYHQX� FH TXL IDLW TXH OHVPHPEUHV GH FHV JURXSHV SDLHQW HQPR\HQQH GHV SULPHV SOXV pOHYpHV� /HV
LQIRUPDWLRQV VXU OH FUpGLW� SDU H[HPSOH� VRQW XWLOLVpHV SRXU OD WDULILFDWLRQ GHV DVVXUDQFHV DXWRPRELOH
HW KDELWDWLRQ GHSXLV SOXVLHXUV DQQpHV� PDOJUp OHXU SRWHQWLHO GH GLVFULPLQDWLRQ SDU SURFXUDWLRQ �VHORQ
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OD FODVVLILFDWLRQ GH .LYLDW ���� HW 3ULQFH HW 6FKZDUF] �����

%URFNHWW HW *ROGHQ ���� V·pWDLHQW LQWHUURJpV VXU O·XWLOLVDWLRQ GHV VFRUHV GH FUpGLW SRXU WDULIHU GHV
FRQWUDWV G·DVVXUDQFH� &RPPH OH QRWH .LYLDW ����� LQVSLUp SDU 0RUULV HW DO� ����� OH UHYHQX GHV
DVVXUpV� HQ SDUWLFXOLHU� SRXUUDLW rWUH SUpGLFWLI GHV IXWXUHV UpFODPDWLRQV G·DVVXUDQFH VL OHV DVVXUpV j
IDLEOH UHYHQX VRQW SOXV VXVFHSWLEOHV GH GpSRVHU GHV UpFODPDWLRQV PrPH ORUVTXH OHV SHUWHV QH VRQW
TXH OpJqUHPHQW VXSpULHXUHV j OHXU IUDQFKLVH� &HUWDLQV DVVXUHXUV SHXYHQW PrPH QH SDV VDYRLU TX·LO
H[LVWH XQH FRUUpODWLRQ HQWUH OD YDULDEOH SUR[\ �FRWHV GH FUpGLW� HW OD YDULDEOH VXVSHFWH �UDFH HW UHYHQX��
(W PrPH VL OHV DVVXUHXUV VRQW FRQVFLHQWV GH FHWWH FRUUpODWLRQ� LOV SHXYHQW QH SDV FURLUH TXH FHWWH
FRUUpODWLRQ FRQWULEXH j H[SOLTXHU OH SRXYRLU GHV LQIRUPDWLRQV GH FUpGLW SRXU SUpGLUH OHV VLQLVWUHV� $X
OLHX GH FHOD� LOV SHXYHQW FURLUH� FRPPH O·LQGLTXHQW HQ IDLW GH QRPEUHXVHV SUHXYHV GLVSRQLEOHV� TXH
OHV LQIRUPDWLRQV GH FUpGLW VRQW SUpGLFWLYHV GHV UpFODPDWLRQV FDU HOOHV PHVXUHQW OHV QLYHDX[ GH VRLQV
GHV DVVXUpV� &HUWDLQV DVVXUHXUV� FRPPH 5RRW ,QVXUDQFH �� H[SOLTXHQW TX·LOV VH UHIXVHQW G·XWLOLVHU
FHV VFRUHV GH FUpGLW FDU LOV OHV MXJHQW GLVFULPLQDWRLUH � ´)RU GHFDGHV� WKH FDU LQVXUDQFH LQGXVWU\ KDV
XVHG FUHGLW VFRUH DV D PDMRU IDFWRU LQ FDOFXODWLQJ UDWHV� %\ EDVLQJ UDWHV RQ GHPRJUDSKLF IDFWRUV
OLNH RFFXSDWLRQ� HGXFDWLRQ� DQG FUHGLW VFRUH� WKH WUDGLWLRQDO FDU LQVXUDQFH LQGXVWU\ KDV ORQJ UHOLHG
RQ XQIDLU� GLVFULPLQDWRU\ ELDVHV LQ LWV SULFLQJ SUDFWLFHV� 7KHVH SUDFWLFHV XQIDLUO\ SHQDOL]H KLVWRULFDOO\
XQGHU�UHVRXUFHG FRPPXQLWLHV� LPPLJUDQWV� DQG WKRVH VWUXJJOLQJ WR SD\ ODUJH PHGLFDO H[SHQVHVµ�

����� /HV UpVHDX[ FRPPH SUR[\

%R\G HW DO� ���� DIILUPDLHQW TX·LO H[LVWH XQH QRXYHOOH IRUPH GH GLVFULPLQDWLRQ DVVRFLpH QRQ SDV j
GHV FDUDFWpULVWLTXHV SHUVRQQHOOHV �FRPPH FHOOHV GRQW QRXV SDUOLRQV GDQV OD VHFWLRQ SUpFpGHQWH�
PDLV j GHV UpVHDX[ SHUVRQQHOV� $X�GHOj GH OHXUV FDUDFWpULVWLTXHV SHUVRQQHOOHV �WHOOHV TXH OD UDFH
RX OH VH[H�� XQH VRXUFH LPSRUWDQWH G·LQIRUPDWLRQ HVW ´TXL LOV FRQQDLVVHQWµ� 'DQV OH FRQWH[WH GH
O·DVVXUDQFH DXWRPRELOH EDVpH VXU O·XWLOLVDWLRQ� OD QXDQFH HVW TXH OHV UpVHDX[ SHUVRQQHOV QH VRQW
SDV FHX[ UHSUpVHQWpV SDU XQ FRPSRUWHPHQW GH FRQGXLWH �VWULFWR VHQVXV�� PDLV FHX[ GpILQLV SDU OHV
OLHX[ R� OHV JHQV VH UHQGHQW SK\VLTXHPHQW�

'DQV GH QRPEUHX[ SD\V� HQ PDWLqUH G·HPSORL� OD SOXSDUW GHV HQWUHSULVHV VRQW WHQXHV GH UHVSHFWHU
O·pJDOLWp GHV FKDQFHV � OD GLVFULPLQDWLRQ IRQGpH VXU OD UDFH� OH VH[H� OD FUR\DQFH� OD UHOLJLRQ� OD FRXOHXU
HW O·RULJLQH QDWLRQDOH HVW LQWHUGLWH� 'HV UpJOHPHQWDWLRQV VXSSOpPHQWDLUHV LQWHUGLVHQW j GH QRPEUHX[
HPSOR\HXUV GH SUDWLTXHU XQH GLVFULPLQDWLRQ IRQGpH VXU O·kJH� OHV KDQGLFDSV� OHV LQIRUPDWLRQV
JpQpWLTXHV� OHV DQWpFpGHQWV PLOLWDLUHV HW O·RULHQWDWLRQ VH[XHOOH� 7RXWHIRLV� ULHQ Q·HPSrFKH XQ
HPSOR\HXU GH SUDWLTXHU XQH GLVFULPLQDWLRQ IRQGpH VXU OH UpVHDX SHUVRQQHO GH OD SHUVRQQH� (W GH SOXV
HQ SOXV� FRPPH OH UDSSHOOHQW %R\G HW DO� ����� OHV RXWLOV WHFKQLTXHV GH SULVH GH GpFLVLRQ IRXUQLVVHQW
GH QRXYHDX[PpFDQLVPHV SDU OHVTXHOV FHOD SHXW VH SURGXLUH� &HUWDLQV HPSOR\HXUV XWLOLVHQW /LQNHG,Q
�HW G·DXWUHV VLWHV GH UpVHDX[ VRFLDX[� SRXU GpWHUPLQHU ´O·DGpTXDWLRQ FXOWXUHOOHµ G·XQ FDQGLGDW j
O·HPEDXFKH� HW QRWDPPHQW VL RXL RX QRQ XQ FDQGLGDW FRQQDvW GHV SHUVRQQHV GpMj FRQQXHV GH
O·HQWUHSULVH� 6L O·HPEDXFKH VXU OD EDVH GH UHODWLRQV SHUVRQQHOOHV Q·HVW HQ DXFXQ FDV QRXYHDX� HOOH
SUHQG XQH QRXYHOOH VLJQLILFDWLRQ TXDQG HOOH GHYLHQW DXWRPDWLVpH HW VH SURGXLW j JUDQGH pFKHOOH� /HV
DOJRULWKPHV TXL LGHQWLILHQW QRV UpVHDX[� RX TXL SUpGLVHQW QRWUH FRPSRUWHPHQW HQ IRQFWLRQ GH FHX[�
FL� RIIUHQW GH QRXYHOOHV SRVVLELOLWpV GH GLVFULPLQDWLRQ HW GH WUDLWHPHQW LQpTXLWDEOH� &HV GHUQLqUHV
DQQpHV ��� SOXVLHXUV RUJDQLVPHV RQW SURSRVp G·XWLOLVHU GHV LQIRUPDWLRQV VXU QRV ´DPLVµ DILQ G·HQ
VDYRLU GDYDQWDJH VXU QRXV� VXLYDQW XQ SULQFLSH G·KRPRSKLOLH LPSRUWDQW �DX VHQV GH 0LOOHU HW DO�

��� KWWSV���ZZZ�MRLQURRW�FRP�EORJ�GURSSLQJ�FUHGLW�VFRUH�IURP�FDU�LQVXUDQFH�E\������
��� 3DXO 9HUODLQH QRXV DYDLW SRXUWDQW PLV HQ JDUGH � ´LO QH IDXW MDPDLV MXJHU OHV JHQV VXU OHXUV IUpTXHQWDWLRQV� 7HQH]�

-XGDV� SDU H[HPSOH� LO DYDLW GHV DPLV LUUpSURFKDEOHVµ�
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������ FDU FRPPH OH GLW O·DGDJH SRSXODWLRQ� ´TXL VH UHVVHPEOH V·DVVHPEOHµ� $LQVL %KDWWDFKDU\D
���� QRWDLW TXH ´\RX DSSO\ IRU D ORDQ DQG \RXU ZRXOG�EH OHQGHU VRPHKRZ H[DPLQHV WKH FUHGLW
UDWLQJV RI \RXU )DFHERRN IULHQGV� ,I WKH DYHUDJH FUHGLW UDWLQJ RI WKHVHPHPEHUV LV DW OHDVW DPLQLPXP
FUHGLW VFRUH� WKH OHQGHU FRQWLQXHV WR SURFHVV WKH ORDQ DSSOLFDWLRQ� 2WKHUZLVH� WKH ORDQ DSSOLFDWLRQ
LV UHMHFWHGµ�

��� 3RXU DOOHU SOXV ORLQ���

����� 3URXYHU OD GLVFULPLQDWLRQ

&RPPH OH QRWHQW 3DUTXHW HW 3HWLW ����� HQ )UDQFH� j OD ILQ GHV DQQpHV ����� OH ´WHVWLQJµ �VHORQ
OD WHUPLQRORJLH XWLOLVpH� V·LQVFULW DX F±XU GX GLVSRVLWLI GHV SROLWLTXHV SXEOLTXHV GH OXWWH FRQWUH
OHV GLVFULPLQDWLRQV� &HV ´WHVWLQJµ UHFRXYUHQW WRXWHIRLV XQ JUDQG QRPEUH GH SURFpGXUHV� /H WHVWLQJ
GLW ´MXULGLTXHµ� SUDWLTXp HQ )UDQFH GHSXLV OHV DQQpHV ���� SDU OH PLOLHX DVVRFLDWLI� FRQVLVWH HQ
XQH VpULH G·RSpUDWLRQV�SLqJHV YLVDQW j SUHQGUH VXU OH IDLW GHV pWDEOLVVHPHQWV GLVFULPLQDQWV� WHOV
TXH GHV GLVFRWKqTXHV RX HQFRUH GHV DJHQFHV LPPRELOLqUHV� HW j OHV IDLUH FRQGDPQHU HQ MXVWLFH�
&HWWH SUDWLTXH D pWp YDOLGpH SDU O·DUUrW GX �� MXLQ ���� GH OD &RXU GH FDVVDWLRQ GH 3DULV ����
�������� 8Q WHVWLQJ GLW ´VFLHQWLILTXHµ H[LVWH pJDOHPHQW� EDVp VXU GHV H[SpULHQFHV ODQFpHV HQ ����
HQ *UDQGH�%UHWDJQH� HW DSSHOp ´SUDFWLFH WHVWLQJµ RX ´VLWXDWLRQ WHVWLQJµ �5LDFK HW -� 5LFK ������
YLVDQW j FRPSDUHU OHV FKDQFHV GH VXFFqV GH WURLV LQGLYLGXV ILFWLIV� FLWR\HQV EULWDQQLTXHV RULJLQDLUHV
GH +RQJULH� GHV &DUDwEHV HW G·$QJOHWHUUH GDQV OHV GRPDLQHV GH O·HPSORL� GX ORJHPHQW� HW GHV
DVVXUDQFHV� FRPPH OH UDSSHOOH +pUDQ ����� 6PLWK ����PHQWLRQQH pJDOHPHQW XQ SURWRFROH XWLOLVp
HQ ����� EDVp VXU XQ WLUDJH DOpDWRLUH G·RIIUHV G·HPSORL HW VXU O·HQYRL GH FDQGLGDWXUHV pFULWHV
LGHQWLTXHV� $X[ eWDWV�8QLV j OD PrPH pSRTXH� )L[ HW 7XUQHU ���� %ODQN HW DO� ���� PHQWLRQQHQW
GHV ´DIILUPDWLYH DFWLRQ �SDLU�WHVWLQJ�µ� /HV WHVWLQJ GLWV ´VFLHQWLILTXHVµ UHSRVHQW VXU GHV SURWRFROHV
VWULFWV� H[LJHDQWV HW VRXYHQW FR�WHX[�

3DUTXHW HW 3HWLW ���� UDSSHOOHQW TXH O·DSSURFKH FODVVLTXH� SRXU WHVWHU OHV GLVFULPLQDWLRQV j O·HPSORL�
FRPSRUWH WURLV YROHWV � OD FRQFHSWLRQ G·XQ SURWRFROH� OD GLPHQVLRQ DOpDWRLUH HW OD FRQVWUXFWLRQ GH
GRQQpHV� 'DQV FH FRQWH[WH� OD SUHPLqUH pWDSH YLVH j LGHQWLILHU HW FRQVWUXLUH OH SURILO�W\SH GHV
FDQGLGDWXUHV� TXL VHUYLUD GH EDVH HQVXLWH �HQ PRGLILDQW XQH VHXOH FDUDFWpULVWLTXH HQVXLWH�� /D
FRPSRVDQWH DOpDWRLUH FRQVLVWH j UDMRXWHU XQ SHX GH EUXLW �ODUJHPHQW FRQWU{Op� SRXU QH SDV DYRLU
GHV FDQGLGDWV j O·HPSORL TXL VRLHQW GHV FORQHV OHV XQV GHV DXWUHV� &HV SURFpGXUHV SHUPHWWHQW
GH QHXWUDOLVHU OHV ELDLV GH VpOHFWLRQ HW O·KpWpURJpQpLWp KDELWXHOOHPHQW LQREVHUYpH� FRPPH OH QRWH
+HFNPDQ ����� SXLVTXH OH FRQWUHIDFWXHO HVW FRQVWUXLW H[ QLKLOR � OHV FDQGLGDWV ILFWLIV VRQW FRQVWUXLWV
GH WRXWHV SLqFHV GH IDoRQ j rWUH GHV MXPHDX[ SDUIDLWV j O·H[FHSWLRQ GH OD FDUDFWpULVWLTXH GRQW RQ
VRXKDLWH WHVWHU O·HIIHW� &HOD GLW� FHOD SDVVH VRXYHQW SDU OH ELDLV G·XQH YDULDEOH WLHUV� HQ FKHUFKDQW
j WHVWHU XQH GLVFULPLQDWLRQ SDU OH JHQUH RX UDFLDOH� VRXYHQW OH QRP HW OH SUpQRP GX FDQGLGDW �WHO
TX·pYRTXp SDU %DSWLVWH &RXOPRQW SDJH ���� OH OLHX G·KDELWDWLRQ �DYHF XQ ´TXDUWLHU SULRULWDLUH GH OD
SROLWLTXH GH OD YLOOHµ� GDQV %XQHO HW DO� ����� HQ )UDQFH� RX SDU XQ DXWUH VLJQDO VXSSRVp IRUW �FRPPH
$KPHG HW DO� ���� TXL PHQWLRQQDLHQW GX WUDYDLO EpQpYROH GDQV XQH RUJDQLVDWLRQ JD\�OHVELHQQH SRXU
WHVWHU OD GLVFULPLQDWLRQ VHORQ GHV SUpIpUHQFHV VH[XHOOHV� DORUV TXH 9DOIRUW ���� XWLOLVDLW OHV ODQJXHV
SDUOpHV SRXU LQGLTXHU XQH UHOLJLRQ��

'·XQ SRLQW GH YXH pWKLTXH� LO \ H[LVWH XQ SUREOqPH PDMHXU� GpFRXODQW GX GURLW j OD OR\DXWp HW j OD
WUDQVSDUHQFH� DVVRFLpV DX GURLW j O·LQIRUPDWLRQ GHV LQGLYLGXV� 6HORQ FH SULQFLSH� O·H[SpULPHQWDWHXU
GHYUDLW IRXUQLU XQH LQIRUPDWLRQ FRPSOqWH HQ WHUPHV FODLUV VXU OH WUDLWHPHQW� FH TXL UXLQHUDLW O·LGpH
PrPH GX WHVWLQJ� 3URXYHU TX·LO \ D GLVFULPLQDWLRQ HVW XQ H[HUFLFH FRPSOH[H� 8QH VpULH GH WURLV
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´WHVWLQJµ� PHQpH SRXU TXDQWLILHU OHV GLVFULPLQDWLRQV GDQV O·DFFqV j OD EDQTXH HW j O·DVVXUDQFH� HQ
)UDQFH� HVW SUpVHQWpH GDQV O·+RUW\ HW DO� ����� 0DLV FRPPH OH QRWHQW %DUQDUG HW +HSSOH ����
RX (OOLV HW :DWVRQ ����� WURXYHU GHV VWDWLVWLTXHV SRXU SURXYHU TX·LO \ D XQH GLVFULPLQDWLRQ HVW
FRPSOH[H � ´LQ RUGHU WR EH UHOLDEOH VRSKLVWLFDWHG VWDWLVWLFDO WHFKQLTXHV DUH UHTXLUHG ZKLFK OLH EH\RQG
WKH UHVRXUFHV RI SDUWLHV LQ LQGLYLGXDO OHJDO VXLWVµ DIILUPDLW %URZQH ����� /HV VWDWLVWLTXHV FRQFHUQDQW
GHV TXHVWLRQV VHQVLEOHV� SDU H[HPSOH HQ UDSSRUW DYHF OH KDQGLFDS� O·RULHQWDWLRQ VH[XHOOH RX O·RULJLQH
HWKQLTXH� QH VRQW VRXYHQW SDV GLVSRQLEOHV� YRLU 7REOHU ���� RX )DUNDV �����

O·+RUW\ HW DO� ���� UDSSHOOHQW TXH GHV GLVFULPLQDWLRQV OLpHV DX VH[H HW j OD FRXOHXU GH OD SHDX RQW
pWp PLVHV HQ pYLGHQFH GDQV OH SURFHVVXV GH QpJRFLDWLRQ G·DFKDW G·XQH YRLWXUH QHXYH DX[ eWDWV�
8QLV� GHV GLVFULPLQDWLRQV UDFLDOHV RQW DXVVL pWp PLVHV HQ pYLGHQFH DX[ eWDWV�8QLV GDQV O·DFFqV
j O·DVVXUDQFH �:LVVRNHU HW DO� ������ DX FUpGLW LPPRELOLHU �7XUQHU HW 6NLGPRUH ����� RX GDQV
O·DFFqV DX[ VRLQV SRXU GHV SDWLHQWV FDUGLDTXHV� 0DLV HQ DVVXUDQFH� OD VHJPHQWDWLRQ GHV SUL[ HVW�HOOH
SRXU DXWDQW XQH GLVFULPLQDWLRQ" 6XU OHV PDUFKpV GX FUpGLW HW GH O·DVVXUDQFH� OHV RIIUHXUV VRQW HQ
DV\PpWULH G·LQIRUPDWLRQ VXU OD TXDOLWp UpHOOH GHV GHPDQGHXUV �6WLJOLW] HW :HLVV ������ 3RXU OLPLWHU
FHWWH DV\PpWULH� LOV XWLOLVHQW GHVPpWKRGHV GH VFRULQJ DILQ G·HVWLPHU OH ULVTXH GDQV OHXUV WUDQVDFWLRQV
HW DMXVWHU OHXU WDULILFDWLRQ� /HV EDQTXLHUV HW OHV DVVXUHXUV SUDWLTXHQW DLQVL XQH VHJPHQWDWLRQ GH OD
FOLHQWqOH HW XQH pYDOXDWLRQ GHV ULVTXHV VXU OD EDVH GH GRQQpHV VWDWLVWLTXHV HW DFWXDULHOOHV� &HV
SUDWLTXHV QH VRQW SDV FRQVLGpUpHV FRPPH GLVFULPLQDWRLUHV� PDLV SOXW{W FRPPH XQH GLIIpUHQFLDWLRQ
GH WDULILFDWLRQ VHORQ O·LQWHQVLWp GHV ULVTXHV� GqV ORUV TXH OHV RIIUHXUV GH FUpGLWV RX G·DVVXUDQFH RQW
UHFRXUV XQLTXHPHQW j GHV FULWqUHV GH VHJPHQWDWLRQ TXL RQW XQH LQFLGHQFH DYpUpH VXU OH ULVTXH�
0rPH VL XQ WUDLWHPHQW GLIIpUHQW VHORQ O·kJH HVW FRQVLGpUp FRPPH OpJDO� LO DSSDUDvW LQWpUHVVDQW GH
GRFXPHQWHU VRQ DPSOHXU� &HSHQGDQW� WRXWH GLIIpUHQFLDWLRQ QH FRQVWLWXH SDV XQH GLVFULPLQDWLRQ�
&H TXL HVW GLVFULPLQDQW Q·HVW SDV QpFHVVDLUHPHQW GLVFULPLQDWRLUH� /D GLVFULPLQDWLRQ VXSSRVH GHX[
pOpPHQWV � XQ WUDLWHPHQW GpIDYRUDEOH HW GDQV XQH VLWXDWLRQ FRPSDUDEOH� ´'HX[ SHUVRQQHV G·kJH
GLIIpUHQW QH VH WURXYHQW SDV GDQV XQH VLWXDWLRQ FRPSDUDEOH DX UHJDUG GH O·DVVXUDQFH�YLH HW TXH
GHV GLIIpUHQFHV GH WUDLWHPHQW SURSRUWLRQQpHV� IRQGpHV VXU XQH pYDOXDWLRQ VROLGH GHV ULVTXHV� QH
FRQVWLWXHQW SDU FRQVpTXHQW SDV XQH GLVFULPLQDWLRQµ� O·+RUW\ HW DO� ���� RQW WHVWp �� pWDEOLVVHPHQWV
G·DVVXUDQFH DXWRPRELOH� �� pWDEOLVVHPHQWV GH FRPSOpPHQWDLUHV VDQWp HW �� pWDEOLVVHPHQWV
ILQDQFLHUV SRXU VROOLFLWHU XQ FUpGLW j OD FRQVRPPDWLRQ HQ YXH G·DFKHWHU XQH YRLWXUH G·RFFDVLRQ�
HQ DGUHVVDQW j FKDFXQ OHV � GHPDQGHV GH GHYLV GHV LQGLYLGXV ILFWLIV GX WHVWLQJ� VRLW DX WRWDO
UHVSHFWLYHPHQW ���� ��� HW ��� GHPDQGHV HQYR\pHV� 6XU OH PDUFKp GH O·DVVXUDQFH DXWRPRELOH�
�� pWDEOLVVHPHQWV RQW UpSRQGX j DX PRLQV XQ LQGLYLGX ILFWLI GX WHVWLQJ �DFFRUG GH SULQFLSH SRXU XQH
DVVXUDQFH DXWRPRELOH� HW �� pWDEOLVVHPHQWV RQW DGUHVVp XQ DFFRUG GH SULQFLSH DX[ VL[ LQGLYLGXV�
6XU OH PDUFKp GHV FRPSOpPHQWDLUHV VDQWp� WRXV OHV pWDEOLVVHPHQWV RQW UpSRQGX IDYRUDEOHPHQW
j DX PRLQV XQ LQGLYLGX ILFWLI GX WHVWLQJ �DFFRUG GH SULQFLSH SRXU XQH FRPSOpPHQWDLUH VDQWp� HW
�� pWDEOLVVHPHQWV RQW DGUHVVp XQ DFFRUG GH SULQFLSH DX[ VL[ LQGLYLGXV� (Q DVVXUDQFH DXWRPRELOH�
O·+RUW\ HW DO� ���� QRWDLHQW O·DEVHQFH GH GLVFULPLQDWLRQV GDQV O·DFFqV j FH PDUFKp HW G·DXWUH SDUW
O·H[LVWHQFH GH GLVFULPLQDWLRQV SUHQDQW OD IRUPH GH WDULIV GLIIpUHQFLpV VHORQ OH VH[H HW OD UpSXWDWLRQ
GX OLHX GH UpVLGHQFH�

����� 9LH SULYpH� SUpGLFWLRQ HW DWWDTXHV

.HOO\ ���� UDSSHOOH TXH ´RIWHQ WKH ORFDWLRQ GDWD LV XVHG WR GHWHUPLQH ZKDW VWRUHV SHRSOH YLVLW�
7KLQJV OLNH VH[XDO RULHQWDWLRQ DUH XVHG WR GHWHUPLQH ZKDW GHPRJUDSKLFV WR WDUJHWµ� &KDTXH W\SH
GH GRQQpHV SHXW UpYpOHU TXHOTXH FKRVH VXU QRV LQWpUrWV HW QRV SUpIpUHQFHV� QRV RSLQLRQV� QRV

��



ORLVLUV HW QRV LQWHUDFWLRQV VRFLDOHV� 3DU H[HPSOH� XQH pWXGH PHQpH SDU OH 0,7 �� D GpPRQWUp
FRPPHQW OHV PpWDGRQQpHV GHV FRXUULHOV SHXYHQW rWUH XWLOLVpHV SRXU FDUWRJUDSKLHU QRV YLHV� HQ
PRQWUDQW OD G\QDPLTXH FKDQJHDQWH GH QRV UpVHDX[ SURIHVVLRQQHOV HW SHUVRQQHOV� &HV GRQQpHV
SHXYHQW rWUH XWLOLVpHV SRXU GpGXLUH GHV LQIRUPDWLRQV SHUVRQQHOOHV� QRWDPPHQW OHV DQWpFpGHQWV
G·XQH SHUVRQQH� VD UHOLJLRQ RX VHV FUR\DQFHV� VHV RSLQLRQV SROLWLTXHV� VRQ RULHQWDWLRQ VH[XHOOH HW
VRQ LGHQWLWp GH JHQUH� VHV UHODWLRQV VRFLDOHV RX VD VDQWp� 3DU H[HPSOH� LO HVW SRVVLEOH GH GpGXLUH
QRV FRQGLWLRQV GH VDQWp VSpFLILTXHV VLPSOHPHQW HQ UHOLDQW OHV SRLQWV HQWUH XQH VpULH G·DSSHOV
WpOpSKRQLTXHV� 3RXU 0D\HU HW DO� ����� OD ORL WUDLWH DFWXHOOHPHQW VpSDUpPHQW OH FRQWHQX GHV DSSHOV
HW OHV PpWDGRQQpHV HW IDFLOLWH O·REWHQWLRQ GHV PpWDGRQQpHV SDU OHV DJHQFHV JRXYHUQHPHQWDOHV�
HQ SDUWLH SDUFH TX·HOOH SDUW GX SULQFLSH TX·LO QH GHYUDLW SDV rWUH SRVVLEOH GH GpGXLUH GHV GpWDLOV
VHQVLEOHV VSpFLILTXHV VXU OHV SHUVRQQHV j SDUWLU GHV VHXOHV PpWDGRQQpHV� &KDNUDERUW\ HW DO�
���� UDSSHOOHQW TXH OHV DSSURFKHV DFWXHOOHV GH OD SURWHFWLRQ GH OD YLH SULYpH� JpQpUDOHPHQW
GpILQLHV GDQV GHV FRQWH[WHV PXOWL�XWLOLVDWHXUV� UHSRVHQW VXU O·DQRQ\PLVDWLRQ SRXU HPSrFKHU TXH
GH WHOV FRPSRUWHPHQWV VHQVLEOHV QH SXLVVHQW rWUH UHWUDFpV MXVTX·j O·XWLOLVDWHXU � XQH VWUDWpJLH TXL
QH V·DSSOLTXH SDV VL O·LGHQWLWp GH O·XWLOLVDWHXU HVW GpMj FRQQXH� $X ILO GX WHPSV� XQ V\VWqPH GH
ORFDOLVDWLRQ SHXW rWUH VXIILVDPPHQW SUpFLV SRXU SODFHU XQH SHUVRQQH j SUR[LPLWp G·XQH EDQTXH� G·XQ
EDU� G·XQH PRVTXpH� G·XQH FOLQLTXH RX G·XQ DXWUH OLHX VHQVLEOH GX SRLQW GH YXH GH OD YLH SULYpH� (Q
����� FRPPH OH UDFRQWH 0LUDFOH ����� 1RDK 'HQHDX V·HVW GHPDQGp V·LO VHUDLW SRVVLEOH G·LGHQWLILHU
OHV FKDXIIHXUV PXVXOPDQV IHUYHQWV GH OD YLOOH GH 1HZ <RUN HQ H[DPLQDQW OHV GRQQpHV DQRQ\PHV
HW OHV FKDXIIHXUV LQDFWLIV SHQGDQW OHV FLQT PRPHQWV GH OD MRXUQpH R� LOV VRQW FHQVpV SULHU� ,O D
UDSLGHPHQW UHFKHUFKp OHV FRQGXFWHXUV GRQW O·DFWLYLWp pWDLW IDLEOH SHQGDQW OHV �� j �� PLQXWHV GHV
KHXUHV GH SULqUHV PXVXOPDQHV� HW D SX WURXYHU TXDWUH H[HPSOHV GH FRQGXFWHXUV TXL SRXUUDLHQW
FRUUHVSRQGUH j FH PRGqOH� &HFL VH UDSSURFKH GH *DPEV HW DO� ���� TXL RQW PHQp XQH DWWDTXH VXU
XQ HQVHPEOH GH GRQQpHV FRQWHQDQW OHV GRQQpHV GH PRELOLWp GHV FKDXIIHXUV GH WD[L GDQV OD UpJLRQ
GH OD EDLH GH 6DQ )UDQFLVFR� (Q WURXYDQW OHV SRLQWV R� OH FDSWHXU *36 GX WD[L pWDLW pWHLQW SHQGDQW XQH
ORQJXH SpULRGH �SDU H[HPSOH GHX[ KHXUHV�� LOV RQW SX GpGXLUH OHV FHQWUHV G·LQWpUrW GHV FKDXIIHXUV�
3RXU �� GHV �� XWLOLVDWHXUV DQDO\VpV� LOV RQW SX ORFDOLVHU XQ GRPLFLOH SODXVLEOH GDQV XQ SHWLW TXDUWLHU�
,OV RQW PrPH FRQILUPp FHV UpVXOWDWV SRXU �� XWLOLVDWHXUV HQ XWLOLVDQW XQH YXH VDWHOOLWH GH OD ]RQH �
HOOH PRQWUDLW OD SUpVHQFH G·XQ WD[L MDXQH JDUp GHYDQW OH GRPLFLOH VXSSRVp GX FRQGXFWHXU� 'DOHQLXV
���� DYDLW LQWURGXLW XQ FRQFHSW LQWpUHVVDQW GH YLH SULYpH � ULHQ FRQFHUQDQW XQ LQGLYLGX QH GHYUDLW
SRXYRLU rWUH DSSULV j SDUWLU G·XQ HQVHPEOH GH GRQQpHV V·LO QH SHXW SDV O·rWUH pJDOHPHQW VDQV DYRLU
DFFqV j O·HQVHPEOH GH GRQQpHV� 2Q UHWURXYHUD FHWWH LGpH TXDQG RQ GpILQLUD GHV FULWqUHV G·pTXLWp� HW
TXH O·RQ GHPDQGHUD j FH TXH OD YDULDEOH SURWpJpH p QH SXLVVH SDV rWUH SUpGLWH j SDUWLU GHV GRQQpHV�
HW GHV SUpGLFWLRQV�

����� 0XOWLGLPHQVLRQDOLWp GH OD GLVFULPLQDWLRQ

,O HVW LPSRUWDQW GH WHQLU FRPSWH GX FDUDFWqUH PXOWLGLPHQVLRQHO GHV GRQQpHV �G·DXWDQW SOXV GDQV
XQ FRQWH[WH GH ´GRQQpHV PDVVLYHVµ�� \ FRPSULV DX UHJDUG GHV GLVFULPLQLDWLRQV� &RPPH OH UDFRQWDLW
&ROXFKH� GDQV OH EORXVRQ QRLU� ´'LHX D GLW � LO \ DXUD GHV KRPPHV EODQFV� LO \ DXUD GHV KRPPHV QRLUV�
LO \ DXUD GHV KRPPHV JUDQGV� LO \ DXUD GHV KRPPHV SHWLWV� LO \ DXUD GHV KRPPHV EHDX[ HW LO \ DXUD
GHV KRPPHV PRFKHV� HW WRXV VHURQW pJDX[ � PDLV oD VHUD SDV IDFLOH��� (W SXLV LO D DMRXWp � LO \ HQ DXUD
PrPH TXL VHURQW QRLUV� SHWLWV HW PRFKHV HW SRXU HX[� FH VHUD WUqV GXU �µ

$X PLOLHX GX ;,;qPHVLqFOH� $GROSKH 4XpWHOHW LQWURGXLVLW OH FRQFHSW G·´KRPPH PR\HQµ GDQV
4XHWHOHW ����� 'DQV OHV DQQpHV TXL VXLYLUHQW� VRXV O·LPSXOVLRQ GH )UDQFLV *DOWRQ� O·pFROH DQJODLVH

��� 3URMHW KWWSV���LPPHUVLRQ�PHGLD�PLW�HGX�

��



G·HXJpQLVPH V·LQWpUHVVD DX[ GpYLDWLRQV SDU UDSSRUW j FHWWH QRUPH� FHWWH PR\HQQH �GpYLDWLRQ
YHUV OH KDXW HW GpYLDWLRQ YHUV OH EDV�� &RPPH OH UDSSHODLW %XOPHU ����� ´WKH GHYLDWLRQV IURP
WKDW DYHUDJH³XSZDUGV WRZDUGV JHQLXV� DQG GRZQZDUGV WRZDUGV VWXSLGLW\³PXVW IROORZ WKH ODZ
WKDW JRYHUQV GHYLDWLRQV IURP DOO WUXH DYHUDJHV� 6XSSRVRQV TXH O·RQ V·LQWpUHVVH j XQH JUDQGHXU
G·LQWpUrW �SDU H[HPSOH OH SRLGV G·XQH SHUVRQQH�� PHVXUDEOH� TX·HOOH VRLW FHQWUpH HW UpGXLWH GH
WHOOH VRUWH TX·HOOH VXLYH DSSUR[LPDWLYHPHQW XQH ORL QRUPDOHN (0, 1)� 6XSSRVRQV TXH O·´DQRUPDOLWpµ
FRUUHVSRQGH j XQH SHUVRQQH VXU YLQJW� VRLW � � GH OD SRSXODWLRQ� 8Q LQGLYLGX HVW DORUV ´QRUPDOµ
VL OD JUDQGHXU G·LQWpUrW HVW HQWUH �� HW ��� FDU P[X " [�2,+2]] ⇥ 95 � VL X ⇥ N (0, 1)� 6L RQ
FRQVLGqUH PDLQWHQDQW XQH VHFRQGH JUDQGHXU� HW TXH O·RQ VXSSRVH TX·XQH SHUVRQQH HVW ´QRUPDOHµ
VL HOOH O·HVW GDQV OHV GHX[ GLPHQVLRQV� OD SURSRUWLRQ GH SHUVRQQHV QRUPDOHV VHUD P[�2 & X1, X2 &
+2] = P[X " [�2,+2]]2 VL RQ VXSSRVH OHV GHX[ JUDQGHXUV FRPPH pWDQW LQGpSHQGDQWHV� VRLW 90 �
GH OD SRSXODWLRQ� $VVH] QDWXUHOOHPHQW� OD SURSRUWLRQ GH SHUVRQQHV ´DQRUPDOHVµ DXJPHQWH DYHF OD
GLPHQVLRQ �HQ d ( 1�0.95d�� 6L RQ VXSSRVH OHV JUDQGHXUV FRPPHpWDQW LQGpSHQGDQWHV OHV XQHV GHV
DXWUHV� RQ QRWH TX·HQ GLPHQVLRQ ��� XQH PLQRULWp GH SHUVRQQHV VRQW ´GDQV OD QRUPHµ� /·LQGLYLGX
PR\HQ GHYLHQW DORUV H[FHSWLRQQHO� &·HVW G·DLOOHXUV FH TX·H[SOLTXH 5RVH ����� DX WUDYHUV GH GHX[
H[HPSOHV� /H SUHPLHU HVW WLUp GH SUREOqPHV UHQFRQWUpV SDU O·DUPpH DPpULFDLQH GDQV OHV DQQpHV
����� (Q HIIHW� ORUV GH OD FRQFHSWLRQ GHV SRVWHV GH SLORWDJH G·DYLRQ GH FKDVVH� OHV LQJpQLHXUV
DYDLHQW XWLOLVp OHV GLPHQVLRQV GH SOXV GH ���� SLORWHV SRXU SRVLWLRQQHU GH PDQLqUH RSWLPDOH OH
VLqJH SDU UDSSRUW DX[ SpGDOHV� OH PDQFKH j EDODL� OD KDXWHXU GX SDUH�EULVH� PDLV DXVVL OD IRUPH
GX VLqJH� GX FDVTXH� HWF� &HV PHVXUHV RQW SHUPLV GH FDOFXOHU OHV PHQVXUDWLRQV GX SLORWH ´PR\HQµ
GDQV XQH GL]DLQH GH GLPHQVLRQV� 3DU H[HPSOH OD WDLOOH PR\HQQH GHV SLORWHV pWDLW GH ��� FP� FH
TXL D SHUPLV GH GpILQLU OD WDLOOH G·XQ SLORWH PR\HQ HQWUH ��� HW ��� FP� 6L XQH PDMRULWp GHV SLORWHV
HVW GH WDLOOH PR\HQQH� SDUPL OHV ���� SLORWHV� DXFXQ Q·pWDLW ´PR\HQµ GDQV WRXWHV OHV GLPHQVLRQV�
&RPPH O·DIILUPDLW 'DQLHO ���� ´WKHUH ZDV QR VXFK WKLQJ DV DQ DYHUDJH SLORW� ,I \RX·YH GHVLJQHG
D FRFNSLW WR ILW WKH DYHUDJH SLORW� \RX·YH DFWXDOO\ GHVLJQHG LW WR ILW QR RQHµ� /H VHFRQG H[HPSOH HVW
OLp j GHX[ VWDWXHV� FHOOHV GH 1RUPD HW 1RUPDQQ �H[SRVpHV KLVWRULTXHPHQW j &OHYHODQG� DXMRXUG·KXL
FRQVHUYpHV j OD ELEOLRWKqTXH GH +DUYDUG�� /·DUWLVWH $EUDP %HOVNLH HW O·REVWpWULFLHQ 5REHUW /DWRX
'LFNLQVRQ RQW UpDOLVp HQVHPEOH FHV VWDWXHV� HQ ����� /D SDUWLFXODULWp HVW TX·DXFXQ PRGqOH Q·D
pWp UHSUpVHQWp� (Q IDLW� LO V·DJLVVDLW GH UHSUpVHQWHU XQH IHPPH HW XQ KRPPH TXL DYDLHQW OHV
PHQVXUDWLRQVPR\HQQHV GH O·pSRTXH �j SDUWLU GHPHVXUHV HIIHFWXpHV VXU GHVPLOOLHUV GH VXMHWV�� 8QH
IRLV FHV VWDWXHV UpDOLVpHV� XQ FRQFRXUV D pWp RUJDQLVp SRXU WURXYHU TXL FHV VWDWXHV SRXYDLHQW ELHQ
UHSUpVHQWHU� 3OXVLHXUV PLOOLHUV GH SHUVRQQHV GH O·2KLR RQW HQYR\p OHXUV PHQVXUDWLRQV� PDLV DXFXQH
QH FRUUHVSRQGDLW j FHOOHV GHV VWDWXHV� &HUWHV� SOXVLHXUV FHQWDLQHV DYDLHQW OD PrPH WDLOOH� 3OXVLHXUV
FHQWDLQHV DYDLHQW OH PrPH WRXU GH SRLWULQH� 0DLV DXFXQH Q·DYDLW WRXWHV OHV PrPHV PHVXUHV� &DU
FRPPH O·H[SOLTXH 7RGG 5RVH� O·KRPPH Q·HVW SDV XQLGLPHQVLRQQHO � F·HVW VXU SOXVLHXUV GLPHQVLRQV
TX·RQ OH PHVXUH� (W OH VRXFL TXDQG RQ WUDYDLOOH GDQV XQ FRQWH[WH PXOWLYDULp� F·HVW TXH OD PR\HQQH
SHUG GH VRQ LQWHUSUpWDWLRQ HQ WHUPH GH ´PDMRULWpµ� (Q IDLW� G·XQ SRLQW GH YXH SUREDELOLVWH� rWUH PR\HQ
SHXW rWUH H[WUDRUGLQDLUH�

��





&KDSLWUH �

'RQQpHV HW %LDLV

/D SOXSDUW GHV RXYUDJHV HW DUWLFOHV TXL SDUOHQW G·pTXLWp HW GH GLVFULPLQDWLRQ� GDQV OH FRQWH[WH
GH O·LQWHOOLJHQFH DUWLILFLHOOH �2·1HLO ����� +DMLDQ HW DO� ����� 3OHLVV HW DO� ����� +RIIPDQQ �����
&RZJLOO HW 7XFNHU ����� 5DPEDFKDQ HW DO� ����� 0HKUDEL HW DO� ����� HQWUH DXWUHV� LQVLVWHQW VXU
O·LPSRUWDQFH GHV ELDLV GH WRXWHV FHV ´QRXYHOOHVµ GRQQpHV TXH OHV DVVXUHXUV VRXKDLWHQW XWLOLVHU �\
FRPSULV SHXW�rWUH pJDOHPHQW GDQV OHV GRQQpHV SOXV WUDGLWLRQQHOOHV�� %DURFDV� +DUGW HW DO� ����
RQW SURSRVp SOXVLHXUV GpILQLWLRQV GH ELDLV� pWURLWHPHQW OLpHV DX[ GRQQpHV XWLOLVpHV SRXU HQWUDvQHU
XQ PRGqOH� &HV GRQQpHV ELDLVpHV VRQW j PDQLSXOHU DYHF SUpFDXWLRQ� VL RQ QH YHXW SDV WRPEHU
GDQV OH IDPHX[ ´JDUEDJH�LQ� JDUEDUJH�RXWµ� H[SUHVVLRQ IDPLOLqUH GDWDQW GH SOXV G·XQ GHPL�VLqFOH
�PHQWLRQQpH GDQV O·LQWURGXFWLRQ GH 0HOOLQ ����� TXL VLJQLILH TX·XWLOLVHU GH GRQQpHV GH PDXYDLVH
TXDOLWp HQ HQWUpH YD FRQGXLUH j GHV FRQFOXVLRQV SHX ILDEOHV� HQ VRUWLH�

��� 2EVHUYDWLRQV HW H[SpULHQFHV

3RXU UHSUHQGUH OD FODVVLILFDWLRQ GH 5RVHQEDXP ����� LO HVW LPSRUWDQW GH GLVWLQJXHU� ORUVTXH O·RQ
FKHUFKH j IDLUH GH OD PRGpOLVDWLRQ� HQWUH OHV GRQQpHV G·H[SpULHQFH HW OHV GRQQpHV G·REVHUYDWLRQ�
'DQV FH GHUQLHU FDV� RQ YD VH FRQWHQWHU GH GRQQpHV DXVVL DSSHOpHV ´DGPLQLVWUDWULYHVµ TXL PRQWUHQW
FH TXH OHV JHQV IRQW HW QRQ SDV FH TX·LOV GpFODUHQW IDLUH �FRPPH GDQV GHV HQTXrWHV� SDU H[HPSOH��
&HV GRQQpHV SHUPHWWHQW GH YRLU FH TXH OHV JHQV DFKqWHQW� PDQJHQW� R� LOV YR\DJHQW� HWF�� j
SDUWLU GHV WUDFHV ODLVVpHV� ,O \ D HX ��� PLOOLDUGV GH WUDQVDFWLRQV j O·DLGH GH FDUWHV 9LVD HQ
����� HW �� PLOOLDUGV j O·DLGH GH FDUWHV 0DVWHUFDUG� &HV GRQQpHV PDVVLYHV QRXV GRQQHQW GHV
LQIRUPDWLRQV VXU OH FRPSRUWHPHQW GH OHXUV GpWHQWHXUV� j OHXU LQVX SRXUUDLW�RQ SHQVHU� 6L UHJDUGHU
OHV WUDQVDFWLRQV SHUPHW SUREDEOHPHQW GH PLHX[ TXDQWLILHU OH QRPEUH GH YR\DJHV SDU DYLRQ G·XQH
SHUVRQQH TX·XQH HQTXrWH RX XQ UDSLGH VRQGDJH� RQ VH GRXWH DXVVL TXH FHV UHOHYpV FRPSRUWHQW GHV
ELDLV HW QH UHIOqWHQW SDV WRXWHV OHV WUDQVDFWLRQV HW GRQQHQW SUREDEOHPHQW XQH YLVLRQ ELDLVpH GH OHXU
FRPSRUWHPHQW�

'DQV XQ DUWLFOH LQWLWXOp ´0HGLFDLG LV ZRUVH WKDQ QR FRYHUDJH DW DOOµ �*RWWOLHE ����� � 6FRWW *RWWOLHE
DIILUPDLW TXH ´GR]HQV RI UHFHQW PHGLFDO VWXGLHV VKRZ WKDW 0HGLFDLG SDWLHQWV VXIIHU IRU LW� ,Q VRPH
FDVHV� WKH\·G GR MXVW DV ZHOO ZLWKRXW KHDOWK LQVXUDQFHµ� 3OXV SDUWLFXOLqUHPHQW� LO V·DSSX\DLW VXU /D3DU
HW DO� ����� TXL PRQWUDLHQW� VWDWLVWLTXHV j O·DSSXL� TXH ´XQLQVXUHG SDWLHQWV ZHUH DERXW �� SHUFHQW
OHVV OLNHO\ WKDQ WKRVH ZLWK 0HGLFDLG WR KDYH DQ ¶LQ�KRVSLWDO GHDWK·µ� /H WDEOHDX ��� pWDLW DLQVL GRQQp�

��



0HGLFDUH 0HGLFDLG 1RQ DVVXUp $VVXUDQFH

0RUWDOLWp HQ PLOLHX KRVSLWDOLHU ��� � ��� � ��� � ��� �

5pVHFWLRQ SXOPRQDLUH ��� � ��� � ��� � ��� �

°VRSKDJHFWRPLH ��� � ��� � ��� � ��� �

&ROHFWRPLH ��� � ��� � ��� � ��� �

3DQFUpDWHFWRPLH ��� � ��� � ��� � ��� �

*DVWUHFWRPLH ���� � ��� � ��� � ��� �

$QpYULVPH GH O·DRUWH ���� � ���� � ���� � ��� �

5HPSODFHPHQW GH OD KDQFKH ��� � ��� � ��� � ��� �

3RQWDJH DRUWR�FRURQDULHQ ��� � ��� � ��� � ��� �

1RPEUH GH FDV ������� ������ ������ �������

ÇJH �DQQpHV� 73.5 ± 8.6 49.8 ± 16.4 51.8 ± 12.8 55.5 ± 11.4

)HPPHV ���� � ���� � ���� � ���� �

'XUpH GX VpMRXU �MRXUV� 9.5 ± 0.1 12.7 ± 0.4 10.1 ± 0.3 7.4 ± 0.1

&R�W 7RWDO ��� 76, 374 ± 53.1 93, 567 ± 251.4 78, 279 ± 231.0 63, 057 ± 53.0

/RFDOLVDWLRQ UXUDOH ���� � ��� � ��� � ��� �

7DEOH ��� ² 0RUWDOLWp j O·K{SLWDO SRXU WRXV OHV SDWLHQWV VXELVVDQW XQH RSpUDWLRQ FKLUXUJLFDOH PDMHXUH�
SDU JURXSH GH SD\HXUV SULQFLSDX[ �VRXUFH /D3DU HW DO� ����� 7DEOHV �� ���

3OXVLHXUV pWXGHV RQW UpYpOp TXH OHV SDWLHQWV EpQpILFLDQW GH 0HGLFDLG HW VRXIIUDQW G·DIIHFWLRQV VSp�
FLILTXHV �SDU H[HPSOH XQ FDQFHU� RX D\DQW VXEL GHV WUDLWHPHQWV VSpFLILTXHV �SDU H[HPSOH XQH WUDQV�
SODQWDWLRQ SXOPRQDLUH RX XQH DQJLRSODVWLH FRURQDLUH� SUpVHQWDLHQW GHV UpVXOWDWV VDQLWDLUHV QHWWH�
PHQW PRLQV ERQV TXH OHV SDWLHQWV D\DQW XQH DVVXUDQFH SULYpH� VRXIIUDQW GHV PrPHV DIIHFWLRQV� RX
VXELVVDQW OHV PrPHV SURFpGXUHV� 3DU H[HPSOH� GDQV OH FDV G·LQWHUYHQWLRQV FKLUXUJLFDOHV PDMHXUHV�
OHV SDWLHQWV QRQ DVVXUpV DYDLHQW HQYLURQ �� � GH FKDQFHV GH PRLQV TXH OHV SDWLHQWV EpQpILFLDQW
GH 0HGLFDLG G·rWUH YLFWLPHV G·XQ GpFqV j O·K{SLWDO� ÈWUH DVVXUp SDU 0HGLFDLG VHPEOHUDLW SUHVTXH
DJUDYHU OH ULVTXH � /H SUREOqPH SRWHQWLHO GH FH W\SH G·pWXGHV HVW TXH OHV JURXSHV GH FRPSDUDLVRQ�
OHV SDWLHQWV GH 0HGLFDLG HW OHV SDWLHQWV SULYpV DVVXUpV RX QRQ DVVXUpV� SHXYHQW rWUH YLFWLPH G·XQ
SKpQRPqQH G·DXWR�VpOHFWLRQ� ,O HVW SUREDEOH TXH GH QRPEUHX[ SDWLHQWV QH V·LQVFULYHQW j 0HGLFDLG
TX·DSUqV� SDUIRLV ORQJWHPSV DSUqV� O·DSSDULWLRQ G·XQ SUREOqPH PpGLFDO JUDYH� 'DQV FH FDV� FHX[ TXL
FKRLVLVVHQW GH V·LQVFULUH j 0HGLFDLG SHXYHQW rWUH SOXV PDODGHV TXH FHX[ TXL RQW XQH DVVXUDQFH
SULYpH RX FHX[ TXL QH VRQW SDV DVVXUpV� 'DQV XQ VHQV� FHW HIIHW G·DXWR�VpOHFWLRQ HVW XQH IRUPH GH
FDXVDOLWp LQYHUVH � rWUH PDODGH SRXVVH OHV JHQV j V·LQVFULUH j 0HGLFDLG� HW QRQ O·LQYHUVH� &·HVW OH
VRXFLV GHV GRQQpHV G·REVHUYDWLRQV�

(Q ����� HQ UDLVRQ GH FRQWUDLQWHV EXGJpWDLUHV WUqV IRUWHV� O·2UHJRQ V·HVW UHWURXYp DYHF XQH
OLVWH G·DWWHQWH SRXU 0HGLFDLG GH �� ��� SHUVRQQHV HW VHXOHPHQW DVVH] G·DUJHQW SRXU FRXYULU
�� ��� G·HQWUH HOOHV� /·eWDW D GRQF FUpp XQH ORWHULH SRXU VpOHFWLRQQHU� DX KDVDUG� OHV SHUVRQQHV
TXL SRXUUDLHQW EpQpILFLHU GH 0HGLFDLG� UHFUpDQW DLQVL OHV FRQGLWLRQV SUpDODEOHV QpFHVVDLUHV �� j

��� /D UpDOLWp IXW WRXWHIRLV XQ SHX SOXV FRPSOH[H� XQ JUDQG QRPEUH GH OHV JDJQDQWV GH OD ORWHULH Q·pWDLHQW SDV pOLJLEOHV
SRXU 0HGLFDLG RX RQW FKRLVL GH QH SDV VRXPHWWUH OHXUV SDSLHUV SRXU V·LQVFULUH DX SURJUDPPH�
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SROLFH DGUHVVH

EDVH GH VRXVFULSWLRQ
SROLFH

EDVH GH VLQLVWUHV

LG

,5,6

GRQQpHV VRFLR�pFRQRPLTXHV

�ODW�ORQJ�

GRQQpHV JpRJUDSKLTXHV

)LJXUH ��� ² /HV EDVHV GH GRQQpHV G·XQ DVVXUHXU� DYHF XQH EDVH GH VRXVFULSWLRQ �DX FHQWUH�� DYHF
XQH OLJQH SDU SROLFH G·DVVXUDQFH� &HWWH EDVH VHUD FRXSOpH j OD EDVH GH VLQLVWUHV� TXL FRQWLHQW WRXV
OHV VLQLVWUHV� HW XQ QXPpUR GH SROLFH DVVRFLp� '·DXWUHV GRQQpHV SRXUURQW rWUH XWLOLVpHV SRXU HQULFKLU OD
EDVH� SDU H[HPSOH VXU OD EDVH GH O·DGUHVVH G·KDELWDWLRQ GH O·DVVXUpH� DYHF VRLW GHV LQIRUPDWLRQV VRFLR�
pFRQRPLTXHV �VWDWLTXHV DJUpJpHV SDU TXDUWLHU� VXU OD ULFKHVVH� OH QRPEUH GH FULPHV� HWF��� PDLV DXVVL
G·DXWUHV LQIRUPDWLRQV H[WUDLWHV GH FDUWHV� G·LPDJHV VDWHOOLWHV �GLVWDQFH j OD ERUQH LQFHQGLH OD SOXV
SURFKH� SUpVHQFH G·XQH SLVFLQH� HWF�� (Q DVVXUDQFH DXWRPRELOH� LO HVW SRVVLEOH GH WURXYHU OD YDOHXU
G·XQH YRLWXUH j SDUWLU GH VHV FDUDFWpULVWLTXHV� HWF�

GH YpULWDEOHV H[SpULHQFHV� H[SpULHQFHV GLWHV ´UDQGRPLVpHVµ � HQ FRPSDUDQW DYHF OH JURXSH GH
FRQWU{OH �OHV SHUVRQQHV TXL Q·RQW SDV HX DFFqV j 0HGLFDLG�� $� )LQNHOVWHLQ HW DO� ���� QRWHQW
´WKH WUHDWPHQW JURXS KDG VXEVWDQWLYHO\ DQG VWDWLVWLFDOO\ VLJQLILFDQWO\ KLJKHU KHDOWK FDUH XWLOL]DWLRQ
�LQFOXGLQJ SULPDU\ DQG SUHYHQWLYH FDUH DV ZHOO DV KRVSLWDOL]DWLRQV�� ORZHU RXW�RI�SRFNHW PHGLFDO
H[SHQGLWXUHV DQG PHGLFDO GHEW �LQFOXGLQJ IHZHU ELOOV VHQW WR FROOHFWLRQ�� DQG EHWWHU VHOI�UHSRUWHG
SK\VLFDO DQG PHQWDO KHDOWKµ� &HV H[SpULHQFHV� VRXYHQW GLIILFLOH j PHWWUH HQ ±XYUH �SRXU GHV UDLVRQV
ILQDQFLqUHV� PDLV DXVVL SDUIRLV pWKLTXHV�� SHUPHWWHQW MXVWHPHQW GH FRQWRXUQHU OH ELDLV GHV GRQQpHV
DGPLQLVWUDWLYHV�

��� /HV GRQQpHV HQ DVVXUDQFH

7UDGLWLRQQHOOHPHQW� OHV HQWUHSULVHV G·DVVXUDQFH XWLOLVHQW GHX[ EDVHV � XQH EDVH GH VRXVFULSWLRQ �XQH
OLJQH FRUUHVSRQG j XQH SROLFH� DYHF GHV UHQVHLJQHPHQWV VXU O·DVVXUp� VXU OH ELHQ DVVXUp� HWF�� HW
XQH EDVH GH VLQLVWUHV �XQH OLJQH FRUUHVSRQG j XQ VLQLVWUH� DYHF OH QXPpUR GH SROLFH GH O·DVVXUp� HW
OD GHUQLqUH YLVLRQ GHV GpSHQVHV DVVRFLpHV�� FRPPH VXU OD )LJXUH ���� &HV GHX[ EDVHV VRQW OLpHV
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pFKDQWLOORQ

GRQQpHV GRQQpHV
DSSUHQWLVVDJH
�WUDLQLQJ�

GRQQpHV
YDOLGDWLRQ
�WHVWLQJ�

GRQQpHV
DSSUHQWLVVDJH

�WUDLQLQJ�

GRQQpHV
YDOLGDWLRQ
�WHVWLQJ�

pYDOXDWLRQ

GHSORLHPHQW

�D� *pQpUDWLRQ GH GRQQpHV

�E� &RQVWUXFWLRQ G·XQ PRGqOH

ELDLV
G·pFKDQWLOORQ�
QDJH

ELDLV
GH PHVXUH

GpILQLWLRQV
ELDLV

G·DSSUHQWLVVDJH

ELDLV
G·pYDOXDWLRQ

ELDLV
FXOWXUHO

ELDLV
GH GpSORLHPHQW

ELDLV KLVWRULTXH

)LJXUH ��� ² %LDLV GDQV OD JpQpUDWLRQ GHV GRQQpHV� HW GDQV OD FRQVWUXFWLRQ GH PRGqOH �OLEUHPHQW
LQVSLUp GH 6XUHVK HW *XWWDJ ������

SDU OH QXPpUR GH SROLFH� &HV GHUQLqUHV DQQpHV� FHSHQGDQW� OHV HQWUHSULVHV VH VRQW GH SOXV HQ
SOXV DSSX\pHV VXU GHV GRQQpHV REWHQXHV j SDUWLU G·XQ JUDQG QRPEUH GH VRXUFHV H[WHUQHV� &HV
GRQQpHV FRQFHUWDQW OH ELHQ DVVXUp� DYHF GHV LQIRUPDWLRQV VXU OHPRGqOH GH YRLWXUH� RX VXU ODPDLVRQ�
REWHQXH j SDUWLU GH O·DGUHVVH� FRPPH VXU OD )LJXUH ���� /·DGUHVVH SHUPHWWDLW KLVWRULTXHPHQW G·DYRLU
GHV LQIRUPDWLRQV �DJUpJpHV� VXU OH TXDUWLHU� DYHF GHV QRPEUHV G·LQIUDFWLRQV� VXU GHV LQRQGDWLRQV
SDVVpHV� VXU OD GLVWDQFH j OD FDVHUQH GH SRPSLHUV OD SOXV SURFKH� HWF� 2Q SHXW DXVVL XWLOLVHU
GHV LPDJHV VDWHOOLWHV �YLD *RRJOH (DUWK� RX OHV LQIRUPDWLRQV G·2SHQ6WUHHW0DS� (W OHV DVVXUHXUV
V·DSSXLHQW VXU GHV GRQQpHV TXL V·pWHQGHQW GH SOXV HQ SOXV� DYHF GHV FDSWHXUV GpSOR\pV SDUWRXW�
GDQV OD YRLWXUH� RX OHV WpOpSKRQHV FHOOXODLUHV� FRPPH OH UDSSHOOHQW 3ULQFH HW 6FKZDUF] ����� &HWWH
H[SORVLRQ GHV GRQQpHV ODLVVH RXYHUWH OD TXHVWLRQ GH VDYRLU VL XQ ]RRP GH SOXV HQ SOXV JUDQXODLUH
VXU OD YLH GHV DVVXUpV SHXW LQGXLUH XQH WDULILFDWLRQ GX ULVTXH SOXV SUpFLVH�

/·pYDOXDWLRQ GHV FR�WV HVW XQ SURFHVVXV WHFKQLTXH TXL LPSOLTXH O·DQDO\VH VWDWLVWLTXH GH O·KLVWRULTXH
GHV SHUWHV G·XQ DVVXUHXU DILQ GH SUpYRLU OHV FR�WV GH JURXSHV G·DVVXUpV SDUWLFXOLHUV� /D WDULILFDWLRQ�
TXDQW j HOOH� HVW XQ SURFHVVXV FRPPHUFLDO SDU OHTXHO XQH SROLFH HVW SURSRVpH j XQH FHUWDLQH SULPH
VXU OD EDVH G·XQ ODUJH pYHQWDLO GH FDOFXOV FRQFHUQDQW GLIIpUHQWV FOLHQWV� OHXU FR�W G·DFTXLVLWLRQ�
OHXU SURSHQVLRQ j DFKHWHU HW OHXU SURSHQVLRQ j FKDQJHU GH IRXUQLVVHXU� 3DU H[HPSOH� OHV QRXYHDX[
FOLHQWV TXL HIIHFWXHQW GHV UHFKHUFKHV DSSURIRQGLHV HW OLVHQW OHV LQIRUPDWLRQV VXU OD SROLFH SHXYHQW
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VH YRLU SURSRVHU GHV SUL[ SOXV EDV TXH OHV FOLHQWV ILGqOHV� FRPPH OH QRWDLW 0LQW\ ����� /HV
SHUIHFWLRQQHPHQWV WHFKQLTXHV HQPDWLqUH GH FDOFXO GHV FR�WV QH VLJQLILHQW SDV QpFHVVDLUHPHQW TXH
OHV SUL[ UHIOpWHURQW SOXV SUpFLVpPHQW OH ULVTXH� FDU OHV GpFLVLRQV HQPDWLqUH GH WDULILFDWLRQ LPSOLTXHQW
DXVVL WRXMRXUV GHV FRQVLGpUDWLRQV FRPPHUFLDOHV HW PDUNHWLQJ� FRPPH O·D IDLW YDORLU 6ZHGORII �����
/HV DVVXUHXUV DXWRPRELOHV VDYHQW GHSXLV ORQJWHPSV TXH OH ULVTXH HVW WUqV IRUWHPHQW FRUUpOp DX
FRPSRUWHPHQW HW j OD SHUVRQQDOLWp GH O·DXWRPRELOLVWH� PDLV FHWWH FHUWLWXGH TXL QH OHXU D VHUYL j ULHQ
SHQGDQW GH ORQJXHV DQQpHV FRPPH OH VRXOLJQHQW /DQFDVWHU HW :DUG ����� FDU FHV LQIRUPDWLRQV
pWDLHQW VRXYHQW QRQ�REVHUYDEOHV�

+DQG ���� SDUODLW GH GDUN GDWD� HQ QRWDQW TXH WRXWHV OHV GRQQpHV DYDLHQW XQH IDFH FDFKpH TXL
SRXYDLW SRWHQWLHOOHPHQW HQJHQGUHU XQ ELDLV� 1RXV DOORQV IRUPDOLVHU GDQV OHV VHFWLRQV VXLYDQWHV
FHV QRWLRQV GH ELDLV� GRQW XQH SDUWLH SHXYHQW VH YLVXDOLVHU VXU OD )LJXUH ���� LQVSLUpH GH 6XUHVK
HW *XWWDJ ����� /H ´ELDLV KLVWRULTXHµ� F·HVW FHOXL TXL H[LVWH GDQV OH PRQGH WHO TX·LO HVW� &·HVW OH ELDLV
pYRTXp GDQV *DUJ HW DO� ���� GDQV OD FRQWH[WXDOLVDWLRQ HQ DQDO\VH WH[WXHOOH �´ZRUG HPEHGGLQJµ�
R� OD YHFWRULVDWLRQ UHIOqWH OHV ELDLV H[LVWDQW HQWUH OHV KRPPHV HW OHV IHPPHV �OH PRW ´QXUVHµ �QRQ
JHQUp� HVW VRXYHQW DVVRFLp j GHV PRWV DVVRFLpV DX[ IHPPHV�� RX HQYHUV GHV PLQRULWpV� /H ´ELDLV
G·pFKDQWLOORQQDJHµ HVW FHOXL PHQWLRQQp GDQV 5LEHLUR HW DO� ����� R� XQ DOJRULWKPH GH FODVVLILFDWLRQ
HVW HQWUDvQp� SRXU GLVWLQJXHU OHV FKLHQV GHV ORXSV� VDXI TXH WRXWHV OHV LPDJHV GH ORXSV VRQW SULVHV
GDQV OD QHLJH� HW O·DOJRULWKPH VH FRQWHQWH GH UHJDUGHU O·DUULqUH SODQ GH O·LPDJH SRXU DWWULEXHU XQ
ODEHO� 3RXU OH ´ELDLV GH PHVXUHµ� 'UHVVHO HW )DULG ���� pYRTXHQW OD UpFLGLYH HQ MXVWLFH SUpGLFWLYH
TXL HVW SDUIRLV PHVXUpH QRQ SDV FRPPH XQH QRXYHOOH FRQGDPQDWLRQ� PDLV FRPPH XQH VHFRQGH
DUUHVWDWLRQ� /H ´ELDLV FXOWXUHOµ �DSSHOp ´ELDLV G·DJUpJDWLRQµ GDQV 6XUHVK HW *XWWDJ ����� FRUUHVSRQG
DX SUREOqPH VXLYDQW � ´D SDUWLFXODU GDWDVHW PLJKW UHSUHVHQW SHRSOH RU JURXSV ZLWK GLIIHUHQW
EDFNJURXQGV� FXOWXUHV RU QRUPV� DQG D JLYHQ YDULDEOH FDQ PHDQ VRPHWKLQJ TXLWH GLIIHUHQW DFURVV
WKHPµ� 2Q SHXW SHQVHU j O·LURQLH HQ DQDO\VH WH[WXHOOH� RX XQH UpIpUHQFH FXOWXUHOOH �TXH O·DOJRULWKPH
QH SHXW FRPSUHQGUH�� +RRNHU HW DO� ���� QRWHQW TXH ´FRPSUHVVLRQ DPSOLILHV H[LVWLQJ DOJRULWKPLF
ELDVµ �R� OD FRPSUHVVLRQ V·DSSDUHQWH j O·pODJDJH GDQV OHV DUEUHV� ORUVTXH O·RQ HVVD\H GH VLPSOLILHU
OHV PRGqOHV�� 2Q SHXW DXVVL SHQVHU j %DJGDVDU\DQ HW DO� ���� TXL QRWDLHQW TXH OHV WHFKQLTXHV
G·DQRQ\PLVDWLRQ GHV GRQQpHV SRXYDLHQW SRVHU SUREOqPH ´GLIIHUHQWLDO SULYDF\ WUDLQLQJ PHFKDQLVPV
VXFK DV JUDGLHQW FOLSSLQJ DQG QRLVH DGGLWLRQ KDYH GLVSURSRUWLRQDWH HIIHFW RQ WKH XQGHUUHSUHVHQWHG
DQG PRUH FRPSOH[ VXEJURXSVµ� 2Q SDUOHUD DORUV GH ´ELDLV G·DSSUHQWLVVDJHµ� /H ELDLV G·pYDOXDWLRQ
VH SURGXLW ORUVTXH OHV GRQQpHV GH UpIpUHQFH XWLOLVpHV SRXU XQH WkFKH SDUWLFXOLqUH QH VRQW SDV
UHSUpVHQWHQWLYHV� 2Q SHXW SHQVHU LFL DX[ DOJRULWKPHV GH UHFRQQDLVVDQFH IDFLDOH HQWUDvQpV VXU
SRSXODWLRQ WUqV GLIIpUHQWHV GH OD YUDLH SRSXODWLRQ� %XRODPZLQL HW *HEUX ���� QRWHQW TXH OHV IHPPHV
j OD SHDX VRPEUH �´GDUN�VNLQQHG ZRPHQµ� UHSUpVHQWHQW ��� � GH OD EDVH $GLHQFH� HW FH GpIDXW GH
UHSUpVHQWDWLYLWp GH FHUWDLQHV SRSXODWLRQV SHXW SRVHU GHV SUREOqPHV �SDU H[HPSOH SRXU HQWUDvQHU
XQ DOJRULWKPH j GpWHFWHU GHV FDQFHUV GH OD SHDX�� )LQDOHPHQW� OH ´ELDLV GH GpSORLHPHQWµ GpVLJQH OH
GpFDODJH HQWUH OH SUREOqPH TX·XQ PRGqOH HVW FHQVp UpVRXGUH HW OD IDoRQ GRQW LO HVW HIIHFWLYHPHQW
XWLOLVp� &·HVW FH TXH PRQWUHQW &ROOLQV ���� RX 6WHYHQVRQ ����� GpFULYDQW OHV FRQVpTXHQFHV
QpIDVWHV GHV RXWLOV G·pYDOXDWLRQ GHV ULVTXHV SRXU OD ´GpWHUPLQDWLRQ DFWXDULHOOH GHV SHLQHVµ �RQ
SDUOHUD G·´DFWXDULDO VHQWHQFLQJµ�� QRWDPPHQW OD MXVWLILFDWLRQ G·XQH LQFDUFpUDWLRQ DFFUXH VXU OD EDVH
GH FDUDFWpULVWLTXHV LQGLYLGXHOOHV�
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/HV OLWWpUDWXUHV GpYHORSSpHV HQ pFRQRPLH FRPSRUWHPHQWDOH HW HQ SV\FKRORJLH GX ULVTXH RQW PLV HQ pYLGHQFH
GH QRPEUHX[ ´ELDLVµ TXL DIIHFWHQW OHV GpFLVLRQV SULVHV HQ SUpVHQFH G·LQFHUWLWXGH� 7\SLTXHPHQW� XQ ELDLV GH
GpFLVLRQ FRUUHVSRQG j XQH GpYLDWLRQ REVHUYpH HQ UpIpUHQFH j XQH QRUPH GH FRPSRUWHPHQW RX GH MXJHPHQW
UDWLRQQHO� 7UDGLWLRQQHOOHPHQW� OD WKpRULH pFRQRPLTXH IRXUQLW� DYHF OD WKpRULH GH O·XWLOLWp HVSpUpH GH YRQ 1HXPDQQ�
0RUJHQVWHUQ HW 6DYDJH HW OH WKpRUqPH GH %D\HV� XQH QRUPH GH FRPSRUWHPHQW UDWLRQQHO IDFH j O·LQFHUWLWXGH� TXH
OHV SUREDELOLWpV DVVRFLpHV DX[ pYqQHPHQWV VRLHQW FRQQXHV RX LQFRQQXHV� 7RXW pFDUW GH FRPSRUWHPHQW FRQVWDWp
SDU UDSSRUW j FHWWH QRUPH FODLUHPHQW GpILQLH HVW HQ JpQpUDO TXDOLILp GH ELDLV GH GpFLVLRQ IDFH j O·LQFHUWLWXGH� PrPH
VL FHW pFDUW SHXW rWUH MXVWLILp SDU OH FRQWH[WH SDUWLFXOLHU GH GpFLVLRQ� UDSLGLWp GH OD GpFLVLRQ j SUHQGUH� RX PDQTXH
G·LQIRUPDWLRQ SUREDELOLVWH�

$X UDQJ GHV ELDLV GH GpFLVLRQ VRQW FRPSWpV DLQVL GH QRPEUHXVHV KHXULVWLTXHV GH FKRL[ TXL VRQW GHV UDFFRXUFLV
PHQWDX[ FRUUHVSRQGDQW j GHV RSpUDWLRQV PHQWDOHV LQWXLWLYHV HW UDSLGHV� ,O HVW LPSRUWDQW GH JDUGHU j O·HVSULW TXH
FHV UDFFRXUFLV SHXYHQW rWUH MXVWLILpV SDU OD QpFHVVLWH G·REWHQLU XQH UpSRQVH VDWLVIDLVDQWH� D\DQW O·DYDQWDJH G·rWUH
UDSLGH VDQV rWUH QpFHVVDLUHPHQW RSWLPDOH SRXU DXWDQW� /D SOXV FpOqEUH KHXULVWLTXH GH FKRL[ GDQV OH GRPDLQH GH
O·LQFHUWLWXGH HVW FHUWDLQHPHQW O·KHXULVWLTXH GH UHSUpVHQWDWLYLWp� (OOH VH SURGXLW ORUVTXH OHV LQGLYLGXV PpVHVWLPHQW OD
IUpTXHQFH G·XQ pYqQHPHQW SDU XQH JpQpUDOLVDWLRQ DEXVLYH G·XQ pYqQHPHQW SDVVp VLPLODLUH� /D WUDGXFWLRQ GLUHFWH
GH O·KHXULVWLTXH GH UHSUpVHQWDWLYLWp HVW O·HPSORL GH VWpUpRW\SHV SRXU UpDOLVHU GHV SUpYLVLRQV � OHV pYqQHPHQWV TXL
Q·RQW pWp REVHUYpV TXH VXU XQ pFKDQWLOORQ OLPLWp VRQW JpQpUDOLVpV j O·HQVHPEOH G·XQH SRSXODWLRQ� OHV pYqQHPHQWV
H[WUrPHV VRQW EDQDOLVpV� OHV SKpQRPqQHV SRXU OHVTXHOV GH SOXV DPSOHV GpWDLOV VRQW FRQQXV VRQW FRQVLGpUpV
FRPPH SOXV SUREDEOHV� OHV GRQQpHV VXU OHV pYpQHPHQWV UpFHQWV VRQW IDYRULVpHV DX GpWULPHQW GHV GRQQpHV LQLWLDOHV
VXU OD VLWXDWLRQ HWF� &HWWH GHUQLqUH FDUDFWpULVWLTXH SHXW�rWUH UHQIRUFpH SDU O·KHXULVWLTXH GH GLVSRQLELOLWp� TXL WUDGXLW
OH IDLW TXH OHV LQGLYLGXV RQW XQH PHLOOHXUH PpPRLUH GHV pYqQHPHQWV TXL VRQW SOXV IDFLOHPHQW GLVSRQLEOHV GDQV
OHXUV UHSUpVHQWDWLRQV� DX VHQV TX·LOV VRQW PDUTXDQWV SRXU HX[� WHOV TXH OHV pYqQHPHQWV IUpTXHQWV� OHV pYqQHPHQWV
SOXV UpFHQWV� RX HQFRUH OHV pYqQHPHQWV GH SOXV JUDQGH DPSOHXU� 'HUQLqUH KHXULVWLTXH PDMHXUH LGHQWLILpH SDU OD
OLWWpUDWXUH� O·KHXULVWLTXH G·DQFUDJH GpVLJQH OD WHQGDQFH j IL[HU OHV FUR\DQFHV j XQ FHUWDLQ QLYHDX HW j FRQVHUYHU
FHWWH DQFUH GDQV OHV pYDOXDWLRQV XOWpULHXUHV GH O·LQFHUWLWXGH� FRQGXLVDQW j XQ ELDLV GH FRQVHUYDWLVPH� /·HPSORL
GH FHV KHXULVWLTXHV HVW IRQGDPHQWDOHPHQW OLp DX SURFHVVXV GH GpFLVLRQ � HQ SURSRVDQW GHV UHWRXUV G·H[SpULHQFH
IUpTXHQWV VXU OHV GpFLVLRQV SULVHV GDQV OH SDVVp� RX HQ LQVLVWDQW VXU O·DWWHQWLRQ SRUWpH j OD GpFLVLRQ� O·LPSDFW GH FHV
KHXULVWLTXHV VXU OD SULVH GH GpFLVLRQ SHXW rWUH VLJQLILFDWLYHPHQW UpGXLW�

$X[ F{WpV GH FHV KHXULVWLTXHV� OHV ELDLV PRWLYDWLRQQHOV VRQW SOXV GpOLFDWV j HQYLVDJHU� QRWDPPHQW HQ WHUPHV
G·LQWHUYHQWLRQV SRVVLEOHV SRXU OHV UpGXLUH� $LQVL� O·pFRQRPLH FRPSRUWHPHQWDOH D PRQWUp TXH OHV LQGLYLGXV RQW
WHQGDQFH j pWDEOLU XQH FRPSWDELOLWp PHQWDOH VpSDUpH SRXU FKDTXH SHWLWV ULVTXHV DX[TXHOV LOV VRQW VRXPLV�
VDQV HQYLVDJHU OHXUV FRPSHQVDWLRQV SRWHQWLHOOHV� 3DU DLOOHXUV� PrPH SRXU GHV SHWLWV ULVTXHV� OHV LQGLYLGXV VRQW
QHWWHPHQW SOXV VHQVLEOHV j FHX[ TXL FRQGXLVHQW j GHV SHUWHV TX·j FHX[ TXL FRQGXLVHQW j GHV JDLQV� GpPRQWUDQW
XQH LPSRUWDQWH DYHUVLRQ DX[ SHUWHV� /HV LQGLYLGXV RQW DLQVL WHQGDQFH j VH VXU�DVVXUHU SRXU FHV SHWLWV ULVTXHV
PDLV pJDOHPHQW j FKRLVLU GHV FRQWUDWV j IDLEOH IUDQFKLVH PrPH V·LOV VRQW PRLQV DYDQWDJHX[ SRXU HX[� ­ QRWHU TXH
O·DYHUVLRQ DX[ SHUWHV JpQqUH pJDOHPHQW XQH IRUPH GH FRQVHUYDWLVPH GDQV OH ULVTXH HQ HQFRXUDJHDQW OHV LQGLYLGXV
j UHVWHU GDQV OHXU VWDWX�TXR� OHXU SRLQW GH UpIpUHQFH� SOXW{W TXH GH ULVTXHU GHV SHUWHV� PrPH SRXU EpQpILFLHU
GH SHUVSHFWLYHV SOXV LPSRUWDQWHV GH JDLQV� 'DQV XQ RUGUH G·LGpHV GLIIpUHQW� OHV GpFLVLRQV IDFH DX ULVTXH VRQW
pJDOHPHQW ELDLVpHV SDU OD IRUWH WHQGDQFH GHV LQGLYLGXV j VXUHVWLPHU OHV SHWLWHV SUREDELOLWpV� HW j VRXV�HVWLPHU OHV
IRUWHV SUREDELOLWpV� VRXUFHV LPSRUWDQWH G·RSWLPLVPH HW GH SHVVLPLVPH TXDQW DX[ YLVLRQV VXEMHFWLYHV GH OD FKDQFH
HW GH O·LQFHUWLWXGH�

3DU DLOOHXUV� O·DEVHQFH G·LQIRUPDWLRQ� RX OD QpFHVVLWp G·HQ DFTXpULU DYDQW GH SUHQGUH XQH GpFLVLRQ VH WUDGXLVHQW
pJDOHPHQW SDU XQ FHUWDLQ QRPEUH GH ELDLV GH GpFLVLRQ� 3DU H[HPSOH� OHV LQGLYLGXV SHXYHQW UpDJLU IRUWHPHQW j
O·DPELJXwWp� W\SLTXHPHQW ORUVTX·LOV RQW FRQVFLHQFH GH O·DEVHQFH G·XQH LQIRUPDWLRQ TXL SRXUUDLW rWUH GLVSRQLEOH�
PDLV TXL QH OHXU DLW SDV GRQQpH� &HUWDLQV LQGLYLGXV RQW pJDOHPHQW GHV GLIILFXOWpV j LQWpJUHU GHV QRXYHOOHV
LQIRUPDWLRQV� SRVLWLYHV RX QpJDWLYHV� TX·LOV DSSUHQQHQW VXU OHV IDFWHXUV GH ULVTXH� HW FHV GLIILFXOWpV SHXYHQW DYRLU
GHV FRQVpTXHQFHV SDUWLFXOLqUHPHQW LPSRUWDQWHV ORUVTX·HOOHV WRXFKHQW j GHV IDFWHXUV GH ULVTXH DIIHFWDQW OD VDQWp�
WHOV TXH O·KpUpGLWp� OH WDEDJLVPH� RX O·LQIRUPDWLRQ VXU OHV ULVTXHV FDUGLRYDVFXODLUHV�

(QILQ� GHV ELDLV GH GpFLVLRQ VH SURGXLVDQW GDQV GHV GRPDLQHV FRQQH[HV j O·LQFHUWLWXGH� W\SLTXHPHQW OD SHUFHSWLRQ
GX SUpVHQW HW GX IXWXU TXL SHXYHQW LQWHUDJLU IRUWHPHQW DYHF OHV GpFLVLRQV SULVHV GDQV OH ULVTXH� $LQVL OH ELDLV
G·LPPpGLDWHWp TXL VH WUDGXLW SDU XQH IRUWH YDULDWLRQ GH O·LPSDWLHQFH WRXUQpH YHUV OHV FRQVpTXHQFHV LPPpGLDWHV�
FRXSOp j O·DYHUVLRQ DX[ SHUWHV� FRQGXLW OHV LQGLYLGXV j VXUpYDOXHU OHV FR�WV SUpVHQWV DX GpWULPHQW GX SRLGV GHV
EpQpILFHV IXWXUV HW j QpJOLJHU OD SUpYHQWLRQ HW OD SUpYLVLELOLWp� TXH FH VRLW GDQV OH GRPDLQH PRQpWDLUH RX GDQV OH
GRPDLQH GH OD VDQWp�

%LDLV GH GpFLVLRQ� SDU 2OLYLHU O·+DUULGRQ ��

��



��� %LDLV GH YDULDEOH RPLVH HW SDUDGR[H GH 6LPSVRQ

/H ELDLV GH OD YDULDEOH RPLVH VH SURGXLW ORUVTX·XQ PRGqOH GH UpJUHVVLRQ HVW DMXVWp VDQV WHQLU
FRPSWH G·XQH YDULDEOH �SUpGLFWLYH� LPSRUWDQWH� 3UDGLHU ���� QRWDLW SDU H[HPSOH TXH GHV PDQXHOV
G·DFWXDULDW� FRPPH 'HSRLG ����� DIILUPHQW TXH ´OD SULPH SXUH GHV IHPPHV VXU OH PDUFKp QRUG�
DPpULFDLQ VHUDLW pJDOH j FHOOH GHV KRPPHV VL RQ OD FRQGLWLRQQDLW SDU OH NLORPpWUDJHµ� 0DLV FHWWH
GHUQLqUH HVW D SULRUL QRQ�REVHUYpH�

9DULDEOH RPLVH GDQV XQ PRGqOH OLQpDLUH

/D VRXV�LGHQWLILFDWLRQ FRUUHVSRQG DX FDV R� OH YUDL PRGqOH VHUDLW yi = �0+x„
1 �1+x„

2 �2+"i �VRXV
XQH IRUPH YHFWRULHOOH FODVVLTXH� PDLV OH PRGqOH HVWLPp HVW yi = b0 + x„

1 b1 + ⌘i �DXWUHPHQW GLW� OHV
YDULDEOHV FRQWHQXHV GDQV OH YHFWHXU x2 QH VRQW SDV XWLOLVpHV GDQV OD UpJUHVVLRQ�� /·HVWLPDWHXU GX
PD[LPXP GH YUDLVHPEODQFH GH b1 HVW �DYHF O·pFULWXUH PDWULFLHOOH FODVVLTXH HQ pFRQRPpWULH� FRPPH
GDQV 'DYLGVRQ HW 0DF.LQQRQ ���� RX SOXV UpFHPPHQW &KDUSHQWLHU� )ODFKDLUH HW DO� �����
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„
1 X1)

�1
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„
1 y
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„
1 X1)
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„
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„
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„
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�12

+(X
„
1 X1)

�1
X

„
1 "Õ ““““““““““““““““““““““““““““““““““““““““““““““““““—““““““““““““““““““““““““““““““““““““““““““““““““““œ

⌫i

GH WHOOH VRUWH TXHE[rb1] = �1+�12� OH ELDLV �FH TXH QRXV DYRQV QRWp�12� pWDQW QXO XQLTXHPHQW GDQV
OH FDV R� X„

1 X2 = 0 �F·HVW�j�GLUH X1 · X2� � RQ UHWURXYH LFL XQH FRQVpTXHQFH GX WKpRUqPH GH
)ULVFK�:DXJK� 6L RQ VLPSOLILH XQ SHX� VXSSRVRQV TXH OH YpULWDEOH PRGqOH VRXV�MDFHQW GHV GRQQpHV

y = �0 + �1x1 + �2x2 + ",

R� x1 HW x2 GpVLJQHQW GHV YDULDEOHV H[SOLFDWLYHV� y HVW OD YDULDEOH FLEOH� HW " HVW XQ EUXLW DOpDWRLUH�
/H PRGqOH HVWLPp HQ HQOHYDQW x2 GRQQH

ry = rb0 + rb1x1.
2Q SHXW SHQVHU j XQH YDULDEOH LPSRUWDQWH PDQTXDQWH x2� RX DX FDV R� x2 HVW XQH YDULDEOH SURWpJpH�
/HV HVWLPDWLRQV GHV FRHIILFLHQWV GH UpJUHVVLRQ REWHQXV SDU PRLQGUH FDUUpV VRQW �JpQpUDOHPHQW�
ELDLVpHV� GDQV OH VHQV R�

rb1 = uFRY[x1, y]
t9DU[x1] =

uFRY[x1,�0 + �1x1 + �x2 + "]

t9DU[x1] ,

VRLW
rb1 = �1 �

uFRY[x1, x1]
t9DU[x1]Õ “““““““““““““““““““““““““““““—““““““““““““““““““““““““““““““œ

=1

+�2 �
uFRY[x1, x2]
t9DU[x1] +

uFRY[x1, "]
t9DU[x1]Õ “““““““““““““““““““““““““—“““““““““““““““““““““““““œ

=0

= �1 + �2 �
uFRY[x1, x2]
t9DU[x1] .

/RUVTXH x2 HVW RPLVH� rb1 HVW ELDLVp G·DXWDQW SOXV TXH x1 HW x2 VRQW FRUUpOpHV� $LQVL� GDQV OD SOXSDUW
GHV FDV UpDOLVWHV� QRQ VHXOHPHQW OD VXSSUHVVLRQ GH OD YDULDEOH VHQVLEOH �VL x2 = p� QH UHQG SDV OHV

��� 3URIHVVHXU j O·8QLYHUVLWp GH 5HQQHV ��

��



PRGqOHV GH UpJUHVVLRQ pTXLWDEOHV� PDLV DX FRQWUDLUH� XQH WHOOH VWUDWpJLH HVW VXVFHSWLEOH G·DPSOLILHU
OD GLVFULPLQDWLRQ� 3DU H[HPSOH� HQ pFRQRPLH GX WUDYDLO� VL OHV LPPLJUDQWV RQW WHQGDQFH j DYRLU
XQ QLYHDX G·pGXFDWLRQ SOXV IDLEOH� DORUV OH PRGqOH GH UpJUHVVLRQ ´SXQLUDLWµ HQFRUH SOXV OH IDLEOH
QLYHDX G·pGXFDWLRQ HQ RIIUDQW GHV VDODLUHV HQFRUH SOXV EDV DX[ SHUVRQQHV D\DQW XQ IDLEOH QLYHDX
G·pGXFDWLRQ �TXL VRQW SULQFLSDOHPHQW GHV LPPLJUDQWV�� åOLREDLWH HW &XVWHUV ���� VXJJqUHQW TX·XQH
PHLOOHXUH VWUDWpJLH SRXU DVVDLQLU OHV PRGqOHV GH UpJUHVVLRQ FRQVLVWHUDLW j DSSUHQGUH XQ PRGqOH VXU
GHV GRQQpHV FRPSOqWHV LQFOXDQW OD YDULDEOH VHQVLEOH� SXLV j VXSSULPHU OD FRPSRVDQWH FRQWHQDQW OD
YDULDEOH VHQVLEOH HW j OD UHPSODFHU SDU XQH FRQVWDQWH TXL QH GpSHQG SDV GH OD YDULDEOH VHQVLEOH� 8QH
pWXGH VXU OD SUpYHQWLRQ GH OD GLVFULPLQDWLRQ SRXU OD UpJUHVVLRQ� &DOGHUV HW åOLREDLWĖ ����� HVW OLpH
DX VXMHW� PDLV DYHF XQ REMHFWLI GLIIpUHQW� 1RWUH REMHFWLI HVW G·DQDO\VHU OH U{OH GH OD YDULDEOH VHQVLEOH
GDQV OD VXSSUHVVLRQ GH OD GLVFULPLQDWLRQ� HW GH GpPRQWUHU TX·LO HVW QpFHVVDLUH GH O·XWLOLVHU SRXU OD
SUpYHQWLRQ GH OD GLVFULPLQDWLRQ� &DOGHUV HW åOLREDLWĖ ���� XWLOLVHQW� ELHQ V�U� OD YDULDEOH VHQVLEOH
SRXU IRUPXOHU GHV FRQWUDLQWHV GH QRQ�GLVFULPLQDWLRQ TXL VRQW DSSOLTXpHV SHQGDQW O·DMXVWHPHQW GX
PRGqOH� 0DLV XQH GLVFXVVLRQ VXU OH U{OH GH OD YDULDEOH VHQVLEOH Q·HVW SDV OH VXMHW GH OHXU pWXGH� 'HV
DSSURFKHV VLPLODLUHV RQW pWp GLVFXWpHV GDQV OD PRGpOLVDWLRQ pFRQRPLTXH� FRPPH GDQV 3RSH HW
6\GQRU ����� R� O·DFFHQW D pWp PLV VXU O·DVVDLQLVVHPHQW GHV PRGqOHV GH UpJUHVVLRQ� QRWUH REMHFWLI
GDQV FH GRFXPHQW HVW VXU OHV LPSOLFDWLRQV SRXU OHV UpJOHPHQWDWLRQV GHV GRQQpHV�

3RXU UHYHQLU j QRWUH H[HPSOH� LO H[LVWH GHV FDV R� rb1 < 0 �SDU H[HPSOH� DORUV TXH GDQV OH YUDL
PRGqOH� �1 > 0� 2Q SDUOH DORUV GH SDUDGR[H �GH 6LPSVRQ� RX GH FRUUpODWLRQ IDOODFLHXVH �HQ LQIpUHQFH
pFRORJLTXH� DX VHQV R� OH VHQV GH O·LPSDFW G·XQH YDULDEOH SUpGLFWLYH Q·HVW SDV FODLU�

$GPLVVLRQ VFRODLUH HW GLVFULPLQDWLRQ SRVLWLYH

6L OHV H[HPSOHV GH WHOV SDUDGR[HV VRQW QRPEUHX[ �$OLSRXUIDUG HW DO� ���� GUHVVHQW XQH OLVWH
LPSRUWDQWH�� OH SDUDGR[H GH 6LPSVRQ D pWp REVHUYp WRXW G·DERUG VXU OHV DGPLVVLRQV XQLYHUVLWDLUHV�
GDQV %LFNHO HW DO� ����� FRPPH OH 7DEOHDX ��� O·DWWHVWH�

7RWDO +RPPHV )HPPHV 3URSRUWLRQV

7RWDO 5233/12763 ⇥ 41 � 3714/8442 ⇥ �� � 1512/4321 ⇥ 35 � �� ���� �

7RS � 1745/4526 ⇥ 39 � 1198/2691 ⇥ �� � 557/1835 ⇥ 30 � �� ���� �

$ 597/933 ⇥ 64 � 512/825 ⇥ 62 � 89/108 ⇥ �� � �� ���� �

% 369/585 ⇥ 63 � 353/560 ⇥ 63 � 17/ 25 ⇥ �� � �� �� � �

& 321/918 ⇥ 35 � 120/325 ⇥ �� � 202/593 ⇥ 34 � �� ���� �

' 269/792 ⇥ 34 � 138/417 ⇥ 33 � 131/375 ⇥ �� � �� ���� �

( 146/584 ⇥ 25 � 53/191 ⇥ �� � 94/393 ⇥ 24 � �� ���� �

) 43/714 ⇥ 6 � 22/373 ⇥ 6 � 24/341 ⇥ � � �� ���� �

7DEOH ��� ² 6WDWLVWLTXHV G·DGPLVVLRQ VXU OHV VL[ SOXV JURV SURJUDPPHV JUDGXpV j %HUNHOH\� DYHF OH
QRPEUH G·DGPLV � OH QRPEUH GH GRVVLHUV UHoXV ⇥ OH SRXUFHQWDJH G·DGPLVVLRQ� /HV FKLIIUHV HQ JUDV
LQGLTXH� SDU OLJQH TXL GHV KRPPHV RX GHV IHPPHV RQW OH WDX[ G·DGPLVVLRQ OH SOXV LPSRUWDQW� /D
FRORQQH SURSRUWLRQ LQGLTXH OHV SURSRUWLRQV KRPPHV�IHPPHV� GDQV OHV VRXPLVVLRQV GH FDQGLGDWXUHV�
/H WRWDO FRUUHVSRQG DX[ ����� FDQGLGDWXUHV GDQV �� SURJUDPPHV JUDGXpV � OHV VL[ SOXV JURV
SURJUDPPHV VRQW GpWDLOOpV HQ GHVVRXV� HW OD OLJQH ´WRS �µ HVW OH WRWDO GH FHV VL[ SURJUDPPHV �VRLW
���� FDQGLGDWXUHV��

��



0DWKpPDWLTXHPHQW� LO Q·\ D SDV YUDLPHQW GH SDUDGR[H� DX VHQV R�

a1
c1

< a2
c2

HW
b1
d1

< b2
d2


a1 + b1
c1 + d1

< a2 + b2
c2 + d2

.

/D FRQFOXVLRQ GH %LFNHO HW DO� ���� VRXOLJQH ´WKH ELDV LQ WKH DJJUHJDWHG GDWD VWHPV QRW IURP
DQ\ SDWWHUQ RI GLVFULPLQDWLRQ RQ WKH SDUW RI DGPLVVLRQV FRPPLWWHHV� ZKLFK VHHPV TXLWH IDLU RQ
WKH ZKROH� EXW DSSDUHQWO\ IURP SULRU VFUHHQLQJ DW HDUOLHU OHYHOV RI WKH HGXFDWLRQDO V\VWHP� :RPHQ
DUH VKXQWHG E\ WKHLU VRFLDOL]DWLRQ DQG HGXFDWLRQ WRZDUG ILHOGV RI JUDGXDWH VWXG\ WKDW DUH JHQHUDOO\
PRUH FURZGHG� OHVV SURGXFWLYH RI FRPSOHWHG GHJUHHV� DQG OHVV ZHOO IXQGHG� DQG WKDW IUHTXHQWO\ RIIHU
SRRUHU SURIHVVLRQDO HPSOR\PHQW SURVSHFWVµ� $XWUHPHQW GLW� OD VRXUFH GHV SUpMXJpV VH[LVWHV GDQV
OHV DGPLVVLRQV pWDLW XQ SUREOqPH GH ILOLqUH � VDQV TX·LO \ DLW GH IDXWH GH OD SDUW GHV GpSDUWHPHQWV�
OHV IHPPHV RQW pWp ´pFDUWpHV SDU OHXU VRFLDOLVDWLRQµ TXL V·HVW SURGXLWH j XQ VWDGH DQWpULHXU GH OHXU
YLH�

6XUYLH DX QDXIUDJH GX 7LWDQLF

8QH DXWUH LOOXVWUDWLRQ VH UHWURXYH GDQV OHV GRQQpHV GX 7LWDQLF� SOXV SDUWLFXOLqUHPHQW TXDQG RQ
XWLOLVH GHV LQIRUPDWLRQV VXU OHV PHPEUHV G·pTXLSDJH DX[ SDVVDJHUV� /D 7DEOH ��� PRQWUH OH PrPH
SDUDGR[H� GDQV OH FRQWH[WH GH OD VXUYLH VXLWH DX QDXIUDJH�

7RWDO )HPPHV +RPPHV

WURLVLqPH FODVVH 181/709 ⇥ ��.� � 106/216 ⇥ 49.1 � 75/493 ⇥ 15.2 �

PHPEUH G·pTXLSDJH 211/890 ⇥ 23.7 � 20/ 23 ⇥ ��.� � 191/867 ⇥ ��.� �

7DEOH ��� ² 6WDWLVWLTXHV GH VXUYLH SRXU OHV SDVVDJHUV GX 7LWDQLF HW OHV PHPEUHV G·pTXLSDJHV �x1� HW
OHXU JHQUH �x2��

0DLV UHJDUGRQV OHV WDX[ GH VXUYLH GHV KRPPHV HW GHV IHPPHV VpSDUpPHQW� WHOV TXH SUpVHQWpV GDQV
OD 7DEOH ���� 3RXU OHV KRPPHV� SDUPL O·pTXLSDJH� LO \ DYDLW ��� KRPPHV� GRQW ��� RQW VXUYpFX� VRLW
XQ WDX[ GH �� �� 3DUPL OHV SDVVDJHUV GH WURLVLqPH FODVVH� ��� pWDLHQW GHV KRPPHV� HW �� RQW
VXUYpFX� VRLW XQ WDX[ GH ���� �� 3RXU OHV IHPPHV� SDUPL O·pTXLSDJH� LO \ DYDLW �� IHPPHV� HW ��
G·HQWUH HOOHV RQW VXUYpFX� VRLW XQ WDX[ GH �� �� (W SDUPL OHV SDVVDJHUV GH WURLVLqPH FODVVH� ���
pWDLHQW GHV IHPPHV� HW ��� RQW VXUYpFX� VRLW XQ WDX[ GH �� �� $XWUHPHQW GLW� SRXU OHV KRPPHV
HW OHV IHPPHV VpSDUpPHQW� OHV PHPEUHV G·pTXLSDJH DYDLHQW XQ WDX[ GH VXUYLH SOXV pOHYp TXH OHV
SDVVDJHUV GH WURLVLqPH FODVVH � PDLV GDQV O·HQVHPEOH� OHV PHPEUHV G·pTXLSDJH RQW XQ WDX[ GH
VXUYLH LQIpULHXU j FHOXL GHV SDVVDJHUV GH WURLVLqPH FODVVH� &RPPH SRXU OHV DGPLVVLRQV� LO Q·\ D SDV
GH IDXWH GH FDOFXO� RX GH SLqJH� ,O \ D VLPSOHPHQW XQH HUUHXU G·LQWHUSUpWDWLRQ� FDU OH JHQUH x2 HW OH
VWDWXW x1 �SDVVDJHU�PHPEUH G·pTXLSDJH� QH VRQW SDV GHV YDULDEOHV LQGpSHQGDQWHV� WRXW FRPPH OH
JHQUH x2 HW OD VXUYLH y� TXL QH VRQW SDV LQGpSHQGDQWHV� (Q HIIHW� DORUV TXH OHV IHPPHV UHSUpVHQWHQW
�� � GH OD SRSXODWLRQ WRWDOH� HOOHV UHSUpVHQWHQW SOXV GH �� � GHV VXUYLYDQWV��� HW ��� � GX SHUVRQQHO
G·pTXLSDJH�

3DUDGR[H GH 6LPSVRQ HQ DVVXUDQFH

'DQV XQ FRQWH[WH GpPRJUDSKLTXH� &RKHQ ���� V·HVW LQWpUHVVp j OD PRUWDOLWp DX &RVWD 5LFD HW HQ
6XqGH �OD 6XqGH pWDLW DORUV FRQQXH� HW PLVH HQ DYDQW� SRXU VRQ H[FHOOHQWH HVSpUDQFH GH YLH�� 6DQV

��



)LJXUH ��� ² 7DX[ GHPRUWDOLWp DQQXHOOH GHV IHPPHV� DX &RVWD�5LFD HW HQ 6XqGH� HW S\UDPLGH GHV kJHV
GHV GHX[ SD\V �LQVSLUp GH &RKHQ ����� GRQQpHV .H\ILW]� )OLHJHU HW DO� ������

VXUSULVH� LO D WURXYp TX·HQ ����� OH WDX[ GH PRUWDOLWp GHV IHPPHV GDQV WRXWHV WUDQFKHV G·kJH pWDLW
VXSpULHXU DX &RVWD 5LFD� SDU UDSSRUW j OD 6XqGH� FRPPH OH PRQWUH OD )LJXUH ���� 3RXUWDQW� OH WDX[
GH PRUWDOLWp JpQpUDO GHV IHPPHV DX &RVWD 5LFD pWDLW LQIpULHXU j FHOXL GH OD 6XqGH� DYHF XQ WDX[ GH
PRUWDOLWp GH ����Æ DX &RVWD�5LFD� FRQWUH ����Æ HQ 6XqGH� /·H[SOLFDWLRQ HVW OLpH DX SDUDGR[H GH
6LPSVRQ� HW HOOH SURYLHQW GH OD VWUXFWXUH GLIIpUHQWH GHV SRSXODWLRQV� /D SRSXODWLRQ GX &RVWD 5LFD
HVW EHDXFRXS SOXV MHXQH HQ PR\HQQH TXH FHOOH GH OD 6XqGH� HW GRQF OHV MHXQHV FODVVHV G·kJH �TXL
RQW XQ IDLEOH WDX[ GH PRUWDOLWp� SqVHQW SOXV GDQV OD PR\HQQH SRXU OH &RVWD 5LFD TXH SRXU OD 6XqGH�
FRQGXLVDQW j XQ WDX[ GH PRUWDOLWp JOREDO DVVH] IDLEOH DX &RVWD 5LFD� PDOJUp XQ WDX[ DVVH] PDXYDLV
GDQV FKDTXH WUDQFKH G·kJH� FRPPH RQ OH YRLW VXU OD S\UDPLGH GHV kJHV� j GURLWH GH OD )LJXUH ����

'DYLV ���� pWXGLDLW OD UHODWLRQ HQWUH OH QRPEUH G·DFFLGHQWV SLpWRQ�YpKLFXOH� HW OD YLWHVVH PR\HQQH
GHV YpKLFXOHV� HQ GLYHUV HQGURLWV G·XQH YLOOH� 3OXV SUpFLVpPHQW� LO V·DJLVVDLW G·pYDOXHU O·LQWpUrW GH
OLPLWHU SOXV VpYqUHPHQW OD YLWHVVH DXWRULVpH GHV YpKLFXOHV HQ YLOOH� HW GH IDoRQ LQDWWHQGXH� OH
PRGqOH PRQWUDLW TX·HQ IDLVDQW SDVVHU OD OLPLWH GH �� PLOHV SDU KHXUH j ��� OH QRPEUH G·DFFLGHQWV
DXJPHQWHUDLW� /·H[SOLFDWLRQ HVW TX·XQH DJUpJDWLRQ PDOKHXUHXVH GHV GRQQpHV �TXL QH SUHQDLW SDV HQ
FRPSWH TXH OH QRPEUH G·DFFLGHQWV pWDLW ELHQ SOXV UDUH GDQV OHV ]RQHV UpVLGHQWLHOOHV� SDU H[HPSOH�
HQJHQGUDLW XQH FRQFOXVLRQ SDUDGR[DOH �RQ V·DWWHQGUDLW j FH TXH OH QRPEUH G·DFFLGHQWV GLPLQXH
TXDQG OD YLWHVVH OLPLWH HVW UpGXLWH��

3DUDGR[H pFRORJLTXH

'HV SUREOqPHV VLPLODLUHV DX SDUDGR[H GH 6LPSVRQ VH SUpVHQWHQW pJDOHPHQW VRXV G·DXWUHV IRUPHV�
3DU H[HPSOH� OH SDUDGR[H pFRORJLTXH �DQDO\Vp SDU )UHHGPDQ ����� *HOPDQ ����� .LQJ HW DO�
����� GpFULW XQH FRQWUDGLFWLRQ HQWUH XQH FRUUpODWLRQ JOREDOH HW XQH FRUUpODWLRQ DX VHLQ GH JURXSHV�
8Q H[HPSOH FODVVLTXH D pWp GpFULW SDU 5RELQVRQ ����� /D FRUUpODWLRQ HQWUH OH SRXUFHQWDJH GH
OD SRSXODWLRQ QpH j O·pWUDQJHU HW OH SRXUFHQWDJH GH SHUVRQQHV DOSKDEpWLVpHV GDQV OHV �� eWDWV
GHV eWDWV�8QLV HQ ���� pWDLW GH ��� �� &HOD VLJQLILH TXH OHV eWDWV TXL FRPSWDLHQW XQH SURSRUWLRQ

��



SOXV pOHYpH GH SHUVRQQHV QpHV j O·pWUDQJHU pWDLHQW pJDOHPHQW SOXV VXVFHSWLEOHV G·DYRLU XQ WDX[
G·DOSKDEpWLVDWLRQ SOXV pOHYp �SOXV GH SHUVRQQHV VDFKDQW OLUH� HQ DQJODLV DPpULFDLQ GX PRLQV��
6XSHUILFLHOOHPHQW� FHWWH YDOHXU VXJJqUH TXH OH IDLW G·rWUH Qp j O·pWUDQJHU VLJQLILH TXH OHV JHQV VRQW
SOXV VXVFHSWLEOHV G·rWUH DOSKDEpWLVpV� 0DLV VL O·RQ UHJDUGH DX QLYHDX GHV eWDWV� OH WDEOHDX HVW DVVH]
GLIIpUHQW� $X VHLQ GHV eWDWV� OD FRUUpODWLRQ PR\HQQH HVW GH�11�� /D YDOHXU QpJDWLYH LQGLTXH TX·rWUH
Qp j O·pWUDQJHU VLJQLILH TXH OHV JHQV RQW PRLQV GH FKDQFHV G·rWUH DOSKDEpWLVpV� 6L OHV LQIRUPDWLRQV
DX VHLQ GHV eWDWV Q·DYDLHQW SDV pWp GLVSRQLEOHV� XQH FRQFOXVLRQ HUURQpH DXUDLW SX rWUH WLUpH VXU OD
UHODWLRQ HQWUH OH SD\V GH QDLVVDQFH HW O·DOSKDEpWLVDWLRQ�

2Q SHXW pJDOHPHQW PHQWLRQQHU� GDQV XQ FRQWH[WH UpFHQW� OH FDV GH OD YDFFLQDWLRQ� FRPPH O·RQW QRWp
.XJHOJHQ HW DO� ����� (Q UHSUHQDQW OHV VWDWLVWLTXHV FROOHFWpHV SDU 0RUULV ����� RQ SHXW REWHQLU OD
7DEOH ���� R� O·HIILFDFLWp HVW GpILQLH FRPPH OH WDX[ G·LQIHFWpV SDUPL OHV SHUVRQQHV QRQ�YDFFLQpHV
UDPHQp DX WDX[ G·LQIHFWpV SDUPL OHV YDFFLQpV� 6·LO Q·\ D SDV GH SDUDGR[H GH 6LPSVRQ VWULFWR VHQVX�
HQ UHYDQFKH� RQ QRWHUD TXH QH SDV VHJPHQWHU HQ IRQFWLRQ GH O·kJH FRQGXLW j IRUWHPHQW VRXV�HVWLPHU
O·HIILFDFLWp GX YDFFLQ�

7RWDO MHXQHV SHUVRQQHV kJpHV

YDFFLQpV �����������⇥ 0.053Æ 11/3501118 ⇥ 0.003Æ 290/2133516 ⇥ 0.136Æ

QRQ YDFFLQpV �����������⇥ 0.164Æ 43/1116834 ⇥ 0.039Æ 171/ 186078 ⇥ 0.919Æ

HIILFDFLWp 3.1✓ 13.0✓ 6.7✓

7DEOH ��� ² 6WDWLVWLTXHV GH FDV JUDYHV GH &29,'���� HQ ,VUDsO� �VRXUFH 0RUULV �����

��� %LDLV G·DXWR�VpOHFWLRQ HW SDUDGR[H GH %HUNVRQ

/D QRQ�UpSRQVH HVW XQH IRUPH G·DXWRVpOHFWLRQ R� OHV LQGLYLGXV UHIXVHQW GH IDLUH SDUWLH GH
O·pFKDQWLOORQ G·DSSUHQWLVVDJH� (Q IDLW� FHWWH VLWXDWLRQ VH UHWURXYH GH SOXV HQ SOXV GDQV OHV ILFKLHUV
DGPLQLVWUDWLIV� FRPPH OH VRXOLJQH :HVWUHLFK ����� -XVTX·j WUqV UpFHPPHQW� ELHQ VRXYHQW� QRV
GRQQpHV pWDLHQW VWRFNpHV DXWRPDWLTXHPHQW� VDQV TXH QRXV OH VDFKLRQV� HW VDQV TXH QRXV Q·D\RQV
QRWUHPRW j GLUH� /H 5qJOHPHQW JpQpUDO VXU OD SURWHFWLRQ GHV GRQQpHV �5*3'� GH O·8QLRQ HXURSpHQQH
D FKDQJp FHOD ��� (Q DSSOLFDWLRQ GH FH SULQFLSH� GH QRPEUHX[ SD\V RQW YRWp GHV ORLV GRQQDQW OD
SRVVLELOLWp j FHX[ TXL HQ IRQW OD GHPDQGH GH YRLU OHXUV GRQQpHV VXSSULPpHV� &H FRQFHSW GH RSWLQJ�
RXW HVW FRQWUDLJQDQW HW SHXW IRUWHPHQW ELDLVHU OHV GRQQpHV FRQVHUYpHV� 2Q SHXW SHQVHU j 'LOOH\
HW *UHHQZRRG ���� TXL QRWDLHQW TXH TXH QRPEUH G·DSSHOV G·XUJHQFH �DX ���� DEDQGRQQpV DX
5R\DXPH�8QL DYDLHQW SOXV TXH GRXEOp HQ ����� &RPPHQW WHQLU FRPSWH GH FHV DSSHOV TXL Q·RQW SDV
DERXWL VL RQ VRXKDLWH pWXGLHU VpULHXVHPHQW OH VHQWLPHQW G·LQVpFXULWp"

&H SUREOqPH G·DXWR�VpOHFWLRQ SHXW DXVVL UHVVXUJLU ORUVTXH O·RQ HVVD\H GHPRGpOLVHU O·DGPLVVLRQ GDQV
XQ SURJUDPPH XQLYHUVLWDLUH �SRXU IDLUH pFKR DX SUREOqPH SUpVHQWp GDQV OD VHFWLRQ SUpFpGHQWH��2Q
FRQVLGqUH LFL WURLV YDULDEOHV LQGLFDWULFHV (y1:i, y2:i, y3:i) R� ��� OD SUHPLqUH YDULDEOH LQGLTXH VL XQH
SHUVRQQH D SRVWXOp GDQV XQ SURJUDPPH� ��� OD VHFRQGH LQGLTXH O·DGPLVVLRQ GDQV XQ SURJUDPPH�
��� HW OD WURLVLqPH LQGLTXH O·LQVFULSWLRQ GDQV XQ SURJUDPPH� 6XSSRVRQV GH SOXV TXH OHV GRVVLHUV
VRQW pYDOXpV VXU OD EDVH GH GHX[ JUDQGHXUV (x1:i, x2:i)� QRWpHV DXVVL xi� 'DQV OHV H[HPSOHV

��� &RPPH YRXV OH UpDOLVH] VDQV GRXWH HQ UDLVRQ GH WRXWHV OHV LQYLWDWLRQV j FRFKHU GHV FDVHV LQGLTXDQW TXH YRXV
FRPSUHQH] HW DXWRULVH] O·HQUHJLVWUHPHQW GHV GRQQpHV SHUVRQQHOOHV YRXV FRQFHUQDQW ORUVTXH YRXV QDYLJXH] VXU OHV VLWHV
LQWHUQHW�

��



YHQXV GHV eWDWV�8QLV� OHV GHX[ JUDQGHXUV SULQFLSDOHPHQW pWXGLpHV VRQW OH *3$ VFRUH �*UDGH 3RLQW
$YHUDJH� DOODQW VRXYHQW GH � j �� UHVSHFWLYHPHQW SRXU XQ ' HW XQ $ RX XQ $�� HW OH 6$7 VFRUH
�6FKRODVWLF $SWLWXGH 7HVW� DOODQW GH ��� j ������ 3RXU VLPSOLILHU� VXSSRVRQV TXH OHV GHX[ VFRUHV
VRQW QRUPDOLVpV VXU XQH pFKHOOH GH � j ���� FRPPH VXU OD ILJXUH ���� 6XSSRVRQV TXH GHV UqJOHV WUqV
VLPSOHV VRLHQW DGRSWpHV SRXU FKDFXQH GHV FODVVHV �j� � yj:i = 1[x„�j > sj ]� 3DU H[HPSOH DXFXQ
pOqYH GRQW OD VRPPH x1 + x2 QH GpSDVVH SDV �� QH SRVWXOH �y1:i = 1[x1:i + x2:i > 60]�� WRXW pOqYH
GRQW OD VRPPH GHV VFRUHV GpSDVVH ��� HVW DGPLV �y2:i = 1[x1:i + x2:i > 120]� HW OHV pOqYHV ´WURS
ERQVµ TXL QH YLHQQHQW ILQDOHPHQW SDV �y3:i = 1[x1:i + x2:i " (120, 160]]�� &RPPH RQ SHXW OH YRLU VXU
OD ILJXUH ���� VXLYDQW OHV GRQQpHV XWLOLVpHV� OD FRUUpODWLRQ HQWUH OHV YDULDEOHV x1 HW x2 SHXW IRUWHPHQW
FKDQJHU � JOREDOHPHQW OHV YDULDEOHV VRQW IRUWHPHQW FRUUpOpHV� SRVLWLYHPHQW� PDLV VXU OD VRXV EDVH
GHV pOqYHV LQVFULWV GDQV OH SURJUDPPH �DXWUHPHQW GLW {i : y3:i = 1}�� OHV YDULDEOHV x1 HW x2 VRQW
IRUWHPHQW FRUUpOpHV� PDLV QpJDWLYHPHQW FHWWH IRLV�

&HW H[HPSOH VXU OHV DGPLVVLRQV VFRODLUHV VH UHWURXYH GDQV EHDXFRXS GH FDV� HQ DVVXUDQFH RX HQ
ILQDQFH� (Q ULVTXH GH FUpGLW� RQ HVVD\H G·HVWLPHU OD SUREDELOLWp TX·XQ VRXVFULSWHXU DLW XQ GpIDXW
GH SDLHPHQW� 0DLV LO FRQYLHQW GH V·LQWHUURJHU VXU OHV GRQQpHV j GLVSRVLWLRQ SRXU HVWLPHU FHWWH
SUREDELOLWp �RX FRQVWUXLUH XQ VFRUH GH FUpGLW�� /D SUHPLqUH EDUULqUH HVW O·DXWR�VpOHFWLRQ� FHUWDLQHV
SHUVRQQHV QH GpSRVDQW SDV GH GRVVLHU GH FUpGLW� SRXU WRXWHV VRUWHV GH UDLVRQV� &HWWH DXWR�
VpOHFWLRQ HVW G·DXWDQW SOXV JrQDQWH TXH O·RQ Q·D VRXYHQW DXFXQH LQIRUPDWLRQ VXU OHV SHUVRQQHV
TXL QH SRVWXOHQW SDV ��� 2Q SHXW DXVVL SHQVHU DX[ UDGDUV SRXU UHSpUHU GHV ]RQHV R� OHV H[FqV
GH YLWHVVH VHUDLHQW IUpTXHQWV � WRXWHV OHV YLWHVVHV GHV YRLWXUHV SDVVDQW VXU OD URXWH VRQW�HOOHV
PHVXUpHV HW HQUHJLVWUpHV� RX VHXOHPHQW OHV YRLWXUHV D\DQW FRPPLV XQ H[FqV GH YLWHVVH" /HV UDGDUV
IRQFWLRQQHQW�LOV HQ SHUPDQHQFH� RX VHXOHPHQW DX[ KRUDLUHV R� GHV HQIDQWV MRXHQW GDQV OD UXH"
/·DSSDUHLO HQUHJLVWUH�W�LO VHXOHPHQW OD YLWHVVH RX DXVVL G·DXWUH FRPSRUWHPHQWV VXVSHFWV" 2Q SHXW
DXVVL SHQVHU j XQH EDVH UHODWLYHPHQW SRSXODLUH �� GHV DFFLGHQWV FRUSRUHOV GH OD FLUFXODWLRQ URXWLqUH�
R� HVW HQUHJLVWUpH ´WRXW DFFLGHQW FRUSRUHO GH OD FLUFXODWLRQ URXWLqUH FRQQX GHV IRUFHV GH O·RUGUH
IDLVDQW O·REMHW G·XQ %XOOHWLQ G·$QDO\VH G·$FFLGHQW &RUSRUHO �%$$&�µ� 2Q SHXW LPDJLQHU TXH FHUWDLQV
DFFLGHQWV QH ILJXUHQW SDV GDQV OD EDVH� HW TXH FHUWDLQHV LQIRUPDWLRQV QH VRQW TXH SDUWLHOOHPHQW
UHSRUWpHV FRPPH OHV LQIRUPDWLRQV HQ OLHQ DYHF O·DOFRROpPLH� WHO TXH OH VRXOLJQHQW &DUQLV HW /DVVDUUH
���� � XQH LQIRUPDWLRQ PDQTXDQWH VLJQLILH�W�LO TXH OH WHVW pWDLW QpJDWLI RX TX·LO Q·D SDV pWp IDLW " ,O
HVW LQGLVSHQVDEOH GH VDYRLU FRPPHQW OHV GRQQpHV RQW pWp FROOHFWpHV DYDQW GH FRPPHQFHU j OHV
DQDO\VHU� /HV LQIRUPDWLRQV PDQTXDQWHV VRQW IUpTXHQWHV DXVVL HQ DVVXUDQFH VDQWp� OHV GRVVLHUV
PpGLFDX[ pWDQW VRXYHQW UHODWLYHPHQW FRPSOH[HV� DYHF GHV PXOWLWXGHV GH FRGHV GH SURFpGXUHV �TXL
YDULHQW G·XQ K{SLWDO j O·DXWUH� G·XQ DVVXUHXU j O·DXWUH�� (Q )UDQFH� OD PDMRULWp GHVPpGLFDPHQWV pWDQW
SUp�HPSDTXHWpV �SDU ERLWHV GH ��� ��� ���� LO HVW GLIILFLOH GH TXDQWLILHU OD ´FRQVRPPDWLRQµ �UpHOOH�
GH PpGLFDPHQWV�

��� %LDLV GH UpWURDFWLRQ HW ELDLV GH GpSORLHPHQW

����� %LDLV GH UpWURDFWLRQ HW ORL GH *RRGKDUW

4XDQG RQ YHXW PHVXUHU OD ULFKHVVH G·XQH SRSXODWLRQ� RQ SHXW SHQVHU DX[ HQTXrWHV RX DX[ GRQQpHV
ILVFDOHV� /HV SUHPLqUHV VRQW FR�WHXVHV HW FRPSOH[HV j RUJDQLVHU� /HV VHFRQGHV VRQW ELDLVpHV� HQ

��� 3RXU SRXUVXLYUH O·DQDORJLH� HQ ULVTXH GH FUpGLW� RQ UHWURXYH OHV WURLV QLYHDX[ SUpFpGHQWV� DYHF ��� FHX[ TXL QH
VROOLFLWHQW SDV GH FUpGLW� ��� FHX[ j TXL O·pWDEOLVVHPHQW Q·RIIUH SDV GH FUpGLW HW ��� FHX[ TXL QH VRQW SDV LQWpUHVVpV SDU
O·RIIUH IDLWH�
��� KWWSV���ZZZ�GDWD�JRXY�IU�IU�GDWDVHWV�DFFLGHQWV�FRUSRUHOV�GH�OD�FLUFXODWLRQ�URXWLHUH�

��
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)LJXUH ��� ² 5HODWLRQ HQWUH OHV GHX[ YDULDEOHV� x1 �*3$� HW x2 �6$7�� HQ IRQFWLRQ GH OD SRSXODWLRQ
pWXGLpH � SRSXODWLRQ WRWDOH HQ KDXW j JDXFKH �r ⇥ 0.55�� SRSXODWLRQ REVHUYDEOH HQ KDXW j GURLWH� L�H�
pOqYHV D\DQW SRVWXOp DX SURJUDPPH �r ⇥ 0.45�� SRSXODWLRQ GHV pOqYHV DGPLV DX SURJUDPPH HQ EDV
j JDXFKH �r ⇥ �0.05�� HW SRSXODWLRQ GHV pOqYHV ILQDOHPHQW LQVFULWV DX SURJUDPPH HQ EDV j GURLWH
�r ⇥ �0.7� �VRXUFH � GRQQpHV ILFWLYHV��

��



SDUWLFXOLHU SRXU OHV WUqV KDXWV UHYHQXV� TXL SUDWLTXHQW GH O·RSWLPLVDWLRQ ILVFDOH �HW TXL YRQW FKDQJHU
DX FRXUV GX WHPSV�� (Q OD PDWLqUH� O·LPDJLQDWLRQ HVW JUDQGH� 3DU H[HPSOH� DX 5R\DXPH�8QL� RQ SHXW
pYLWHU OHV GURLWV GH VXFFHVVLRQ HQ HPSUXQWDQW VXU XQ ELHQ LPSRVDEOH �SDU H[HPSOH� YRWUH PDLVRQ�
HW HQ LQYHVWLVVDQW OH SUrW GDQV XQ ELHQ QRQ LPSRVDEOH� WHO TX·XQ ERLV � RQ SHXW DFKHWHU XQ ELHQ
LPPRELOLHU SDU O·LQWHUPpGLDLUH G·XQH VRFLpWp RII�VKRUH� SXLVTXH OHV VRFLpWpV HW OHV UpVLGHQWV QRQ
EULWDQQLTXHV QH SDLHQW SDV G·LPS{WV DX 5R\DXPH�8QL� /RUVTXH OHV ODFXQHV G·XQ V\VWqPH ILVFDO VRQW
GpFRXYHUWHV HW TXH OHV JHQV FRPPHQFHQW j HQ IDLUH XQ XVDJH LQWHQVLI� PDLV VRXYHQW FHOD QH IDLW TXH
FRQGXLUH j GHV VWUXFWXUHV HQFRUH SOXV pODERUpHV TXL SUpVHQWHQW j OHXU WRXU OHXUV SURSUHV ODFXQHV�
&·HVW OD ORL GH *RRGKDUG�

&RPPH O·D pQRQFp 0DULO\Q 6WUDWKHUQ� OD ORL GH *RRGKDUW GLW TXH ´ZKHQ DPHDVXUH EHFRPHV D WDUJHW�
LW FHDVHV WR EH D JRRGPHDVXUHµ �ORUVTX·XQHPHVXUH GHYLHQW XQ REMHFWLI� HOOH FHVVH G·rWUH XQH ERQQH
PHVXUH�� 'DQV OH GRPDLQH GH OD VDQWp� DX[ eWDWV�8QLV� 3RNX ���� QRWH TX·j SDUWLU GH ����� HQ
YHUWX GH OD ORL ´$IIRUGDEOH &DUH $FWµ � 0HGLFDUH D FRPPHQFp j LPSRVHU GHV VDQFWLRQV ILQDQFLqUHV
DX[ K{SLWDX[ SUpVHQWDQW GHV WDX[ GH UpDGPLVVLRQ GH �� MRXUV ´SOXV pOHYpV TXH SUpYXVµ� 'qV ORUV� OH
WDX[ PR\HQ GH UpDGPLVVLRQ j O·K{SLWDO GDQV OHV �� MRXUV SRXU OHV EpQpILFLDLUHV GH O·DVVXUDQFH ´IHH�
IRU�VHUYLFHµ D GLPLQXp� (VW�FH G� j XQH DPpOLRUDWLRQ GHV HIIRUWV GH WUDQVLWLRQ HW GH FRRUGLQDWLRQ
GHV VRLQV PHQpV SDU OHV K{SLWDX[� RX ELHQ IDXW�LO UHOLHU FHWWH EDLVVH j XQH KDXVVH GHV VpMRXUV ¶HQ
REVHUYDWLRQ· SHQGDQW OD PrPH SpULRGH" &DU ELHQ VRXYHQW� IL[HU XQ REMHFWLI VXU OD EDVH G·XQHPHVXUH
SUpFLVH �LFL OH WDX[ GH UpDGPLVVLRQ GH �� MRXUV� UHQG FHWWH JUDQGHXU WRWDOHPHQW LQXWLOLVDEOH SRXU
TXDQWLILHU OH ULVTXH GH UHWRPEHU PDODGH� PDLV D DXVVL XQH LQIOXHQFH GLUHFWH VXU G·DXWUHV JUDQGHXUV
�LFL OH QRPEUH GH VpMRXUV ¶HQ REVHUYDWLRQ·�� TX·LO GHYLHQW DORUV GLIILFLOH GH VXLYUH VXU OD GXUpH� 6XU
LQWHUQHW� RQ GHPDQGH GH SOXV HQ SOXV j GHV DOJRULWKPHV GH WULHU GX FRQWHQX� GH MXJHU OH FDUDFWqUH
GLIIDPDWRLUH RX UDFLVWH GHV WZHHWV� GH YRLU VL XQH YLGpR UHOqYH GX ´GHHSIDNHµ� GH FDOFXOHU XQ VFRUH GH
ILDELOLWp DVVRFLp j XQ FRPSWH )DFHERRN� HWF� (W QRPEUHX[ VRQW FHX[ TXL UpFODPHQW XQH WUDQVSDUHQFH
GHV DOJRULWKPHV� SRXU VDYRLU FRPPHQW FHV VFRUHV VRQW FUppV� 0DOKHXUHXVHPHQW� FRPPH OH QRWDLW
'ZRVNLQ ���� ´QRW NQRZLQJ KRZ >)DFHERRN LV@ MXGJLQJ XV LV ZKDW PDNHV XV XQFRPIRUWDEOH� %XW WKH
LURQ\ LV WKDW WKH\ FDQ·W WHOO XV KRZ WKH\ DUH MXGJLQJ XV ³ EHFDXVH LI WKH\ GR� WKH DOJRULWKPV WKDW WKH\
EXLOW ZLOO EH JDPHG µ � H[DFWHPHQW FRPPH OH VXSSRVH OD ORL GH *RRGKDUW�

&RPPH O·pFULYDLW 'HVURVLqUHV ����� ´OHV LQGLFDWHXUV TXDQWLWDWLIV UpWURDJLVVHQW VXU OHV DFWHXUV
TXDQWLILpVµ� $X SULQWHPSV ����� OHV FKDvQHV WpOpYLVpHV G·LQIRUPDWLRQ GRQQDLHQW� HQ WHPSV FRQWLQX�
OH QRPEUH GH SHUVRQQHV HQ VRLQV LQWHQVLIV� HW OH QRPEUH GH PRUWV GDQV OHV K{SLWDX[� PHVXUHV
TXH O·RQ UHWURXYHUD HQVXLWH VRXV IRUPH GH JUDSKLTXHV� PLV j MRXU WRXWHV OHV VHPDLQHV� YRLUH WRXV
OHV VRLUV� VXU GHV VLWHV ,QWHUQHW GpGLpV� (Q FHWWH SpULRGH GH FULVH� DX SOXV IRUW GH OD VDWXUDWLRQ
GHV K{SLWDX[� OH 1DWLRQDO +HDOWK 6HUYLFH �1+6� HQ $QJOHWHUUH DYDLW GHPDQGp j FKDTXH K{SLWDO
G·HVWLPHU VHV FDSDFLWpV GH OLWV� DILQ GH UpDOORXHU OHV UHVVRXUFHV JOREDOHPHQW� $QQRQFHU TXH SHX
GH OLWV pWDLHQW GLVSRQLEOHV pWDLW OD PHLOOHXUH VWUDWpJLH SRXU REWHQLU GDYDQWDJH GH ILQDQFHPHQW� 2Q
SHXW DORUV V·LQWHUURJHU VXU OH QLYHDX GH VDWXUDWLRQ UpHOOH GX V\VWqPH� FKDTXH K{SLWDO D\DQW FRPSULV OD
UqJOH� HW PDQLSXODQW OD PHVXUH j VD JXLVH� (W WRXW DXVVL SUpRFFXSDQW� DORUV TXH OHV JRXYHUQHPHQWV
VH FRQFHQWUDLHQW VXU OHV K{SLWDX[ �IRXUQLVVDQW OHV GRQQpHV RIILFLHOOHV XWLOLVpHV SRXU FRQVWUXLUH OD
SOXSDUW GHV LQGLFDWHXUV�� OHV PDLVRQV GH UHWUDLWH RQW FRQQX GHV KpFDWRPEHV GpVDVWUHXVHV� TXL RQW
PLV EHDXFRXS GH WHPSV j rWUH TXDQWLILpHV� FRPPH OH UDFRQWH *LOHV �����

0DLV� KRUPLV OHV HUUHXUV GH GRQQpHV� O·LGpH GHV FDUWHV GH OD FULPLQDOLWp VRXOqYH GHV SUREOqPHV
SOXV VXEWLOV� OLpV DX[ GRQQpHV FDFKpHV HW DX[ UpDFWLRQV� /·DWWHQWLRQ D pWp DWWLUpH VXU FHV SUREOqPHV
ORUVTXH OH JURXSH G·DVVXUDQFH EULWDQQLTXH 'LUHFW /LQH D UpDOLVp XQH HQTXrWH TXL D UpYpOp TXH ´�� �
GH WRXV OHV DGXOWHV EULWDQQLTXHV HQYLVDJHUDLHQW FHUWDLQHPHQW RX SUREDEOHPHQW GH QH SDV VLJQDOHU

��



XQ FULPH j OD SROLFH SDUFH TX·LO DSSDUDvWUDLW VXU XQH FDUWH GH OD FULPLQDOLWp HQ OLJQH� FH TXL SRXUUDLW
DYRLU XQ LPSDFW QpJDWLI VXU OHXU FDSDFLWp j ORXHU�YHQGUH RX UpGXLUH OD YDOHXU GH OHXU SURSULpWpµ� $X
OLHX GH PRQWUHU R� OHV LQFLGHQWV VH VRQW SURGXLWV� OHV FDUWHV ULVTXHQW GH PRQWUHU R� OHV JHQV QH VH
VRXFLHQW SDV GH OHV VLJQDOHU� &H Q·HVW SDV GX WRXW OD PrPH FKRVH� HW WRXWH SHUVRQQH TXL SUHQGUDLW
GHV GpFLVLRQV VXU OD EDVH GH FHV GRQQpHV SRXUUDLW IDFLOHPHQW rWUH LQGXLWH HQ HUUHXU� 2·1HLO ����
UDSSHODLW DXVVL OH ELDLV GH VpOHFWLRQ GDQV OHV SUHPLHUV V\VWqPHV GH GRQQpHV WpOpPDWLTXHV � ´LQ WKHVH
HDUO\ GD\V� WKH DXWR LQVXUHUV· WUDFNLQJ V\VWHPV DUH RSW�LQ� 2QO\ WKRVH ZLOOLQJ WR EH WUDFNHG KDYH WR
WXUQ RQ WKHLU EODFN ER[HV� 7KH\ JHW UHZDUGHG ZLWK D GLVFRXQW RI EHWZHHQ � DQG �� SHUFHQW DQG WKH
SURPLVH RI PRUH GRZQ WKH URDG� �$QG WKH UHVW RI XV VXEVLGL]H WKRVH GLVFRXQWV ZLWK KLJKHU UDWHV��µ� ,O
\ D SOXV G·XQ YLQJWDLQH G·DQQpHV� FH SUREOqPH DYDLW GpMj pWp PHQWLRQQp� SDU H[HPSOH SDU 0RUULVRQ
����� TXL UDSSHODLW �HQ FLWDQW 6WHLQ ������ TXH FHUWDLQHV FRPSDJQLHV G·DVVXUDQFH� DX[ eWDWV�8QLV�
XWLOLVDLHQW OHV SUHXYHV GH YLROHQFH FRQMXJDOH SRXU GLVFULPLQHU OD YLFWLPH HQ OXL UHIXVDQW O·DFFqV j
WRXWH IRUPH G·DVVXUDQFH� /·DUJXPHQW pWDLW OH PrPH TXH FHOXL pYRTXp YRLOj SOXVLHXUV VLqFOHV SRXU
LQWHUGLUH O·DVVXUDQFH VXU OD YLH � ´WKHUH LV VRPH IHDU WKDW LI WKH EHQHILFLDU\ LV WKH EDWWHUHU� ZH ZRXOG
EH SURYLGLQJ D ILQDQFLDO LQFHQWLYH� LI LW·V OLIH LQVXUDQFH� IRU WKH SURFHHGV WR EH SDLG IRU KLP WR NLOO KHUµ
UDSSRUWDLW DLQVL 6HHO\H ����� $LQVL� OHV YLFWLPHV UpDOLVDLHQW TXH VL HOOHV GHPDQGDLHQW XQH SURWHFWLRQ
PpGLFDOH RX SROLFLqUH� OHV GRVVLHUV TXL HQ UpVXOWHUDLHQW SRXUUDLHQW FRPSURPHWWUH OHXU DVVXUDELOLWp�
(Q FRQVpTXHQFH� 0RUULVRQ ���� DIILUPH TXH OHV YLFWLPHV SRXYDLHQW FHVVHU GH FKHUFKHU GH O·DLGH�
RX GH VLJQDOHU OHV LQFLGHQWV GH YLROHQFH� DILQ GH SUpVHUYHU OHXU FRXYHUWXUH G·DVVXUDQFH�

8Q DXWUH H[HPSOH HVW FHOXL GHV REMHWV FRQQHFWpV� SHUPHWWDQW HQILQ GH FRQQDvWUH OH FRPSRUWHPHQW
GHV DVVXUpV� /HV DVVXUHXUV DXWRPRELOHV VDYHQW GHSXLV ORQJWHPSV TXH OH ULVTXH HVW WUqV IRUWHPHQW
OLp DX FRPSRUWHPHQW GH O·DXWRPRELOLVWH� PDLV� FRPPH OH VRXOLJQDLHQW /DQFDVWHU HW :DUG ����� FHWWH
LQWXLWLRQ Q·D MDPDLV SX rWUH XWLOLVpH� ´$V FHUWDLQW\ UHSODFHV XQFHUWDLQW\µ SRXU UHSUHQGUH OHV PRWV GH
=XERII ����� ´SUHPLXPV WKDW RQFH UHIOHFWHG WKH QHFHVVDU\ XQNQRZQV RI HYHU\GD\ OLIH FDQ QRZ ULVH
DQG IDOO IURP PLOOLVHFRQG WR PLOOLVHFRQG� LQIRUPHG E\ WKH SUHFLVH NQRZOHGJH RI KRZ IDVW \RX GULYH
WR ZRUN DIWHU DQ XQH[SHFWHGO\ KHFWLF HDUO\ PRUQLQJ FDULQJ IRU D VLFN FKLOG RU LI \RX SHUIRUP ZKHHOLHV
LQ WKH SDUNLQJ ORW EHKLQG WKH VXSHUPDUNHWµ� /HV DVVXUpV VRQW UpFRPSHQVpV ORUVTX·LOV DPpOLRUHQW
OHXU FRPSRUWHPHQW GH FRQGXFWHXU� ´UHODWLYH WR WKH EURDGHU SROLF\ KROGHU SRROµ FRPPH O·DIILUPDLHQW
6� )ULHGPDQ HW &DQDDQ ����� &HWWH DSSURFKH� SDUIRLV DSSHOpH ´JDPLILFDWLRQµ� SHXW PrPH LQFLWHU
OHV DXWRPRELOLVWHV j FKDQJHU OHXUV FRPSRUWHPHQWV� OHXUV ULVTXHV� -DUYLV HW DO� ���� YRQW MXVTX·j
DIILUPHU TXH ´LQVXUHUV FDQ HOLPLQDWH XQFHUWDLQW\ E\ VKDSLQJ EHKDYLRUµ�

����� %LDLV GH GpSORLHPHQW

7HO TX·pYRTXp VXU OD )LJXUH ���� OH ELDLV GH GpSORLHPHQW SHXW VLJQLILHU TX·XQH IRLV FRQIURQWp DX
PDUFKp� XQ ´ERQµ PRGqOH SHXW V·DYpUHU GpVDVWUHX[� )RUPHOOHPHQW� FHOD VLJQLILH TX·XQ PRGqOH
HVWLPp SRXU PLQLPLVHU XQH HUUHXU GH SUpFLVLRQ VXU XQH EDVH G·DSSUHQWLVVDJH ´ELDLVpHµ SHXW GRQQHU
WRXWHV VRUWHV GH UpVXOWDWV HQ OH PHWWDQW HQ FRPSpWLWLRQ IDFH j G·DXWUHV PRGqOHV� 3DU H[HPSOH� VXU OD
)LJXUH ���� RQ VXSSRVH TXH FKDTXH DVVXUHXU GLVSRVH GH GRQQpHV (yi, x1,i, x2,i)� R� y GpVLJQH OH FR�W
G·XQ VLQLVWUH� x1 HVW XQH FDUDFWpULVWLTXH GHV DVVXUpV �VFKpPDWLTXHPHQW� x1 " {u,q}� GHV FDUUpV
RX GHV URQGV�� HW x2 GpVLJQH O·kJH GHV DVVXUpV� (W FRPPH RQ OH YRLW� x1 HW x2 VRQW WUqV FRUUpOpHV
�SDUIDLWHPHQW FRUUpOpHV GDQV FHW H[HPSOH� PDLV RQ SRXUUDLW UHOkFKHU FHWWH K\SRWKqVH VDQV WURS GH
GLIILFXOWpV�� 6XSSRVRQV GH SOXV TX·LO \ D � DVVXUHXUV� HW TXH SRXU GHV UDLVRQV KLVWRULTXHV� OHV FDUUpV
u pWDLHQW DVVXUpV SDU O·DVVXUHXU $ DORUV TXH OHV URQGV q pWDLHQW DVVXUpV SDU O·DVVXUHXU %� &KDTXH
DVVXUHXU DYDLW VRQ PRGqOH OLQpDLUH GH WDULILFDWLRQ� ⇡A(x2) = ↵0 + ↵1x2 HW ⇡B(x)2 = �0 + �1x2
�FRPPH LOV Q·RQW TX·XQ W\SH GH x1� LOV Q·XWLOLVHQW SDV FHWWH YDULDEOH FRPPH FULWqUH WDULIDLUH�� &RPPH
OH PRQWUH OD GURLWH GH OD )LJXUH ���� FKDTXH DVVXUHXU DYDLW XQ ´ERQµ PRGqOH� OXL SHUPHWWDQW G·rWUH
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)LJXUH ��� ² 'RQQpHV (yi, x1,i, x2,i)� R� y GpVLJQH OH FR�W G·XQ VLQLVWUH� x1 HVW XQH FDUDFWpULVWLTXH GHV
DVVXUpV �x1 " {u,q}� GHV FDUUpV RX GHV URQGV�� HW x2 GpVLJQH O·kJH GHV DVVXUpV� DYHF GHX[ DVVXUHXUV
D\DQW FKDFXQ XQ PRGqOH �OLQpDLUH� ⇡A(x2) = ↵0 + ↵1x2 HW ⇡B(x)2 = �0 + �1x2 �VRXUFH � GRQQpHV
ILFWLYHV��

HQ PR\HQQH j O·pTXLOLEUH� DX VHQV R�

=
i: x1,i=u

yi ⌅ =
i: x1,i=u

⇡A(x2,i) HW =
i: x1,i=q

yi ⌅ =
i: x1,i=q

⇡B(x2,i).

6XSSRVRQV PDLQWHQDQW VRLW TXH OD FRQFXUUHQFH GHYLHQW SOXV VpYqUH� RX VLPSOHPHQW TXH OHV GHX[
PRGqOHV� GpYHORSSpV LQGpSHQGHPPHQW VRLHQW ODQFp VXU XQPrPHPDUFKp� /·DYDQWDJH GHVPRGqOHV
OLQpDLUHV HVW GH SURSRVHU GHV SUL[ SRXU WRXV OHV kJHV� PrPH V·LOV Q·RQW SDV pWp REVHUYpV GDQV
OHV GRQQpHV� FRPPH RQ OH YRLW VXU OD JDXFKH GH OD )LJXUH ���� 2Q OH YRLW� SRXU OHV FDUUpV u�
⇡A(xi) > ⇡B(xi)� DXWUHPHQW GLW� WRXV OHV FDUUpV GHYUDLHQW �UDWLRQQHOOHPHQW� FKRLVLU G·rWUH DVVXUpV
SDU O·DVVXUHXU %� (W GH PDQLqUH V\PPpWULTXH� SRXU OHV URQGV q RQ D ⇡A(xi) < ⇡B(xi) DXWUHPHQW
GLW� WRXV GHYUDLHQW rWUH DVVXUpV SDU O·DVVXUHXU $� $XVVL� ORUV GX GpSORLHPHQW� OHV SRUWHIHXLOOHV GHV
GHX[ DVVXUHXUV YRQW UDGLFDOHPHQW FKDQJpV� (W SLUH� FRPPH RQ OH YRLW VXU OD GURLWH GH OD )LJXUH ����
O·DVVXUHXU $ YD SHUGUH GH O·DUJHQW VXU SUHVTXH WRXV VHV DVVXUpV �DLQVL TXH %��

��� $XWUHV ELDLV HW ´GDUN GDWDµ

(Q WHQWDQW GH IDLUH XQH W\SRJUDSKLH GHV ELDLV GHV ´GDUN GDWDµ� +DQG ���� DYDLW pQXPpUp GHV
GL]DLQHV G·DXWUH ELDLV H[LVWDQWV� $X�GHOj GHV YDULDEOHV PDQTXDQWHV pYRTXpHV SUpFpGHPPHQW� LO \
D XQ ELDLV GH VpOHFWLRQ TXL SHXW rWUH SDUWLFXOLqUHPHQW LPSRUWDQW� (Q ����� ORUV G·XQ GHV GpEDWV j
OD FRQIpUHQFH 1HXU,36 VXU O·LQWHUSUpWDELOLWp ��� XQ H[HPSOH VXU OD GpWHFWLRQ GH OD SQHXPRQLH HVW
PHQWLRQQp � XQ UpVHDX GH QHXURQHV SURIRQGV HVW HQWUDvQp SRXU GLVWLQJXHU OHV SDWLHQWV j IDLEOH

��� $SSHOp ´7KH *UHDW $, 'HEDWH � ,QWHUSHWDELOLW\ LV QHFHVVDU\ IRU PDFKLQH OHDUQLQJµ� RSSRVDQW 5LFK &DUXDQD HW 3DWULFH
6LPDUG �SRXU� j .LOLDQ :HLQEHUJHU HW <DQQ /H&XQ �FRQWUH� KWWSV���\RXWX�EH���;Y�Y-�DF,�

��
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)LJXUH ��� ² 0LVH HQ FRPSpWLWLRQ GHV PRGqOHV GH OD )LJXUH ���� �VRXUFH � GRQQpHV ILFWLYHV��

ULVTXH GHV SDWLHQWV j KDXW ULVTXH� DILQ GH GpWHUPLQHU TXL WUDLWHU HQ SUHPLHU� /H PRGqOH pWDLW
H[WUrPHPHQW SUpFLV VXU OHV GRQQpHV G·HQWUDvQHPHQW� $SUqV XQH LQVSHFWLRQ DSSURIRQGLH� LO V·DYqUH
TXH OH UpVHDX QHXURQDO D DSSULV TXH OHV SDWLHQWV D\DQW GHV DQWpFpGHQWV G·DVWKPH SUpVHQWDLHQW XQ
ULVTXH H[WUrPHPHQW IDLEOH HW QH QpFHVVLWDLHQW SDV GH WUDLWHPHQW LPPpGLDW� &H TXL SHXW VHPEOHU
FRQWUDLUH j O·LQWXLWLRQ� FDU OD SQHXPRQLH HVW XQH PDODGLH SXOPRQDLUH HW OHV SDWLHQWV DVWKPDWLTXHV
RQW WHQGDQFH j \ rWUH SOXV VHQVLEOHV �FH TXL HQ IHUDLW FODVVLTXHPHQW GHV SDWLHQWV j KDXW ULVTXH��
(Q UHJDUGDQW SOXV HQ GpWDLO� OHV SDWLHQWV DVWKPDWLTXHV SUpVHQWV GDQV OHV GRQQpHV G·HQWUDvQHPHQW
SUpVHQWDLHQW HIIHFWLYHPHQW XQ IDLEOH ULVTXH GH SQHXPRQLH� FDU LOV DYDLHQW WHQGDQFH j VH IDLUH
VRLJQHU SDU GHV PpGHFLQV EHDXFRXS SOXV W{W TXH OHV SDWLHQWV QRQ DVWKPDWLTXHV� (Q UHYDQFKH� OHV
SHUVRQQHV QRQ DVWKPDWLTXHV RQW WHQGDQFH j DWWHQGUH TXH OH SUREOqPH GHYLHQQH SOXV JUDYH DYDQW
GH VH IDLUH VRLJQHU�

/H ELDLV GH VXUYLH HVW XQ DXWUH W\SH GH ELDLV UHODWLYHPHQW FRQQX HW GRFXPHQWp� /·H[HPSOH OH SOXV
FRQQX HVW FHOXL SUpVHQWp SDU 0DQJHO HW 6DPDQLHJR ���� � SHQGDQW OD VHFRQGH JXHUUH PRQGLDOH�
LO D pWp GHPDQGp j GHV LQJpQLHXUV HW GHV VWDWLVWLFLHQV �EULWDQQLTXHV� FRPPHQW UHQIRUFHU OHV
ERPEDUGLHUV TXL VXELVVDLHQW OH IHX HQQHPL� /H VWDWLVWLFLHQ $EUDKDP :DOG D FRPPHQFp j FROOHFWHU
GHV GRQQpHV VXU OHV LPSDFWV GDQV OD FDUOLQJXH� ­ OD VXUSULVH JpQpUDOH� LO D UHFRPPDQGp GH EOLQGHU
OHV HQGURLWV GHV DSSDUHLOV TXL SUpVHQWDLHQW OH PRLQV GH GRPPDJHV� (Q HIIHW� OHV DYLRQV XWLOLVpV GDQV
O·pFKDQWLOORQ SUpVHQWDLHQW XQ ELDLV LPSRUWDQW � VHXOV OHV DYLRQV UHYHQXV GX WKpkWUH GHV RSpUDWLRQV
RQW pWp SULV HQ FRPSWH� 6·LOV RQW SX UHYHQLU DYHF GHV WURXV DX ERXW GHV DLOHV� F·HVW TXH FHV SDUWLHV
VRQW VXIILVDPPHQW VROLGHV� (W FRPPH DXFXQ DYLRQ Q·HVW UHYHQX DYHF GHV WURXV DX QLYHDX GHV
PRWHXUV HW GHV KpOLFHV� FH VRQW FHV SDUWLHV TX·LO FRQYHQDLW GH UHQIRUFHU� 8Q DXWUH H[HPSOH HVW FHOXL
GHV SDWLHQWV DWWHLQWV G·XQ FDQFHU DYDQFp� 3RXU GpWHUPLQHU OHTXHO GHV GHX[ WUDLWHPHQWV HVW OH SOXV
HIILFDFH SRXU SURORQJHU OD YLH� OHV SDWLHQWV VHURQW UpSDUWLV DX KDVDUG HQWUH OHV GHX[ WUDLWHPHQWV
HW OHV GXUpHV PR\HQQHV GH VXUYLH GDQV OHV GHX[ JURXSHV VHURQW FRPSDUpHV� 0DLV LQpYLWDEOHPHQW�
FHUWDLQV SDWLHQWV VXUYLYURQW ORQJWHPSV � SHXW�rWUH GHV GpFHQQLHV � HW QRXV QH YRXGULRQV SDV DWWHQGUH
GHV GpFHQQLHV DYDQW GH VDYRLU TXHO WUDLWHPHQW HVW OH PHLOOHXU� $LQVL� O·pWXGH VHUD SUREDEOHPHQW
WHUPLQpH DYDQW TXH WRXV OHV SDWLHQWV QH VRLHQW GpFpGpV� &HOD VLJQLILH TXH QRXV QH FRQQDvWURQV SDV
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OHV WHPSV GH VXUYLH GHV SDWLHQWV TXL RQW YpFX DX�GHOj GH OD GDWH GH ILQ GH O·pWXGH� 8Q DXWUH VRXFLV HVW
TX·DX FRXUV GX WHPSV� GHV SDWLHQWV SRXUUDLHQW PRXULU G·XQH DXWUH FDXVH TXH OH FDQFHU� (W Oj HQFRUH�
OHV GRQQpHV QRXV LQGLTXDQW FRPELHQ GH WHPSV LOV DXUDLHQW VXUYpFX DYDQW GH PRXULU ´GX FDQFHUµ
VRQW PDQTXDQWHV� (QILQ� GHV SDWLHQWV SRXUUDLHQW DEDQGRQQHU �SRXU GHV UDLVRQV VDQV UDSSRUW DYHF
O·pWXGH� RX SDV�� (W j QRXYHDX� OHXUV GXUpHV GH VXUYLH VHUDLHQW j QRXYHDX GHV GRQQpHVPDQTXDQWHV�
/Lp j FHW H[HPSOH� RQ SHXW UHYHQLU VXU XQ DXWUH H[HPSOH LPSRUWDQW � SRXUTXRL SOXV GH SHUVRQQHV
PHXUHQW GH PDODGLHV OLpHV j OD PDODGLH G·$O]KHLPHU TXH SDU OH SDVVp" XQH UpSRQVH SHXW VHPEOHU
SDUDGR[DOH � HOOH GpFRXOH GHV SURJUqV GH OD VFLHQFH PpGLFDOH� *UkFH DX[ SURJUqV GH OD PpGHFLQH�
GHV SHUVRQQHV TXL VHUDLHQW PRUWHV MHXQHV VXUYLYHQW DXMRXUG·KXL VXIILVDPPHQW ORQJWHPSV SRXU rWUH
YXOQpUDEOHV j GHV PDODGLHV SRWHQWLHOOHPHQW ORQJXHV� FRPPH OD PDODGLH G·$O]KHLPHU� &HOD VRXOqYH
WRXWHV VRUWHV GH TXHVWLRQV LQWpUHVVDQWHV� QRWDPPHQW VXU OHV FRQVpTXHQFHV GH O·DOORQJHPHQW GH OD
YLH�

8Q DXWUH H[HPSOH SOXV FRPSOH[H HVW OLp j OD GpILQLWLRQ GHV YDULDEOHV � OD YDULDEOH REVHUYpH HVW�HOOH
UpHOOHPHQW OD JUDQGHXU TX·RQ FKHUFKH j TXDQWLILHU" 8Q H[HPSOH DVVH] FODVVLTXH HVW FHOXL GH OD GXUpH
PR\HQQH GH GpWHQWLRQ G·XQH DFWLRQ �� � LO \ D SOXV GH GL[ DQV� &UHVZHOO ���� DIILUPDLW TXH OD GXUpH
PR\HQQH pWDLW GH �� VHFRQGHV� DORUV TXH =ZHLJ ���� pYRTXDLW XQH GXUpH PR\HQQH GH �� PRLV�
$XVVL VXUSUHQDQW TXH FHOD SXLVVH SDUDvWUH� OHV GHX[ DYDLHQW SUREDEOHPHQW UDLVRQ� OD GLIIpUHQFH pWDLW
OD PDQLqUH GRQW FHWWH GXUpH PR\HQQH HVW FDOFXOpH �HW GpILQLH�� (Q HIIHW� FRQVLGpURQV XQH DFWLRQ �$�
DFKHWpH HQ ����� HW UHYHQGXH � DQV SOXV WDUG� DORUV TXH SHQGDQW OD PrPH SpULRGH� XQH DFWLRQ
�%� D FKDQJp GH PDLQ WRXWHV OHV � VHFRQGHV �HW GRQF D pWp YHQGXH HW DFKHWpH n = 18 PLOOLRQV GH
IRLV�� /D GXUpH PR\HQQH GH SRVVHVVLRQ FDOFXOpH VXU OHV GHX[ WLWUHV GRQQH XQH GXUpH PR\HQQH y GH
O·RUGUH GH �� PRLV �OD PR\HQQH HQWUH � DQV HW � VHFRQGHV�� DORUV TXH VL OD PR\HQQH HVW FDOFXOpH
VXU O·HQVHPEOH GHV n+ 1 WUDQVDFWLRQV� RQ REWLHQW

y =
n ✓ � VHFRQGHV+ � DQV

n+ 1
⌅ �� VHFRQGHV.

&HW H[HPSOH SHXW IDFLOHPHQW VH JpQpUDOLVHU� SDU H[HPSOH VXU OD GXUpH PR\HQQH G·RFFXSDWLRQ G·XQH
FKDPEUH G·K{SLWDO� RX GHV ORQJXHXUV PR\HQQHV GH WUDMHWV DXWRPRELOHV� 2Q OH YRLW� OD PDQLqUH GRQW
VRQW FDOFXOpHV OHV GLIIpUHQWHV JUDQGHXUV Q·HVW SDV QHXWUH� ORLQ GH Oj�

3DUPL OHV DXWUHV ELDLV FODVVLTXHV� RQ SHXW PHQWLRQQHU OHV HUUHXUV GDQV OHV GRQQpHV TXL VRQW
VRXYHQW LPSRUWDQWHV� &RPPH OH UDSSHODLW� .OHLQ ���� LO H[LVWH GHV SUHXYHV VROLGHV TXH OHV pOpPHQWV
VWRFNpV GDQV OHV EDVHV GH GRQQpHV RUJDQLVDWLRQQHOOHV SUpVHQWHQW XQ WDX[ G·HUUHXUV VLJQLILFDWLI� 6L
HOOHV QH VRQW SDV GpWHFWpHV ORUV GH O·XWLOLVDWLRQ� OHV HUUHXUV GDQV OHV GRQQpHV SHXYHQW DIIHFWHU GH
PDQLqUH VLJQLILFDWLYH OHV UpVXOWDWV GH O·HQWUHSULVH� &RPPH O·DIILUPDLW OH VWDWLVWLFLHQ :LOOLDP .UXVNDO�
´D UHDVRQDEO\ SHUFHSWLYH SHUVRQ� ZLWK VRPH FRPPRQ VHQVH DQG D KHDG IRU ILJXUHV� FDQ VLW GRZQ
ZLWK DOPRVW DQ\ VWUXFWXUHG DQG VXEVWDQWLDO GDWD VHW RU VWDWLVWLFDO FRPSLODWLRQ DQG ILQG VWUDQJH�
ORRNLQJ QXPEHUV LQ OHVV WKDQ DQ KRXUµ� $LQVL� XQ UDSSRUW VXU OHV SUL[ GHV PpGLFDPHQWV SXEOLp GDQV
OH 7LPHV �/RQGUHV� GX �� PDL ���� PHQWLRQQH OD SKDUPDFLH GX 6KURSVKLUH� DX 5R\DXPH�8QL� TXL D
pWp SD\pH ����� � SRXU XQ PpGLFDPHQW TXL DXUDLW G� FR�WHU ����� �� HW XQH DXWUH GH *UHHQZLFK�
DX 5R\DXPH�8QL� TXL D pWp SD\pH ����� � SRXU GHV DQDOJpVLTXHV FR�WDQW ����� �� VHORQ .HQEHU
HW DO� ����� FLWp SDU +DQG �����

��� $X VHQV ILQDQFLHU GX WHUPH� DXWUHPHQW GLW OH WLWUH GH SURSULpWp G·XQH VRFLpWp GH FDSLWDX[
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&KDSLWUH �

eTXLWp HW PRGqOHV SUpGLFWLIV

'DQV XQ SUREOqPH GH FODVVLILFDWLRQ� j SDUWLU GHV GRQQpHV SUpGLFWLYHV x� RQ YD XWLOLVHU XQ PRGqOH
G·DSSUHQWLVVDJH �RX XQH UpJUHVVLRQ ORJLVWLTXH� SRXU FDOFXOHU XQ VFRUH s(x) TXL VHUD XWLOLVp SRXU
SUpGLUH XQ UpVXOWDW ELQDLUH y " {0, 1}� /·DIIHFWDWLRQ DX[ FODVVHV SRXU ry VH IHUD HQ IRQFWLRQ GH
O·LQWHUSUpWDWLRQ GH y HW s�

³ HQ ULVTXH GH FUpGLW� y GpVLJQH XQ GpIDXW GH UHPERXUVHPHQW G·XQ FUpGLW �y = 1 HQ FDV GH
GpIDXW�� HW VRXYHQW OH ´VFRUH GH FUpGLWµ �DX VHQV ),&2 ��� VHUD G·DXWDQW SOXV pOHYp TXH OH ULVTXH
VHUD IDLEOH� $XWUHPHQW GLW s HW y �HW ry� pYROXHQW HQ VHQV LQYHUVH � DYHF FHWWH LQWHUSUpWDWLRQ GX
VFRUH� ry = 1(s(x) < VHXLO)�

³ HQ DVVXUDQFH�GpFqV� y GpVLJQH XQ GpFqV �y = 1 HQ FDV GH GpFqV� HW OH VFRUH s VHUD OD
SUREDELOLWp GH GpFpGHU� $XWUHPHQW GLW s HW y �HW ry� pYROXHQW GDQV OH PrPH VHQV � DYHF FHWWH
LQWHUSUpWDWLRQ GX VFRUH� ry = 1(s(x) > VHXLO)�

3RXU XQ SUREOqPH GH UpJUHVVLRQ� RQ YD SUpGLUH y " R j SDUWLU G·XQ PRGqOH m(x)� HW RQ SRVHUD
ry = m(x)� /D VXEWLOLWp� GDQV OH SUREOqPH GH FODVVLILFDWLRQ� HVW OH SDVVDJH LQWHUPpGLDLUH SDU FH VFRUH
s �TXL QH VHUD SDV j YDOHXUV GDQV {0, 1} � FRPPH y � PDLV GDQV [0, 1] RX GDQVR�� 2Q VXSSRVHUD HQILQ
TX·LO H[LVWH XQ DWWULEXW SURWpJp p �QRXV FRQVLGpURQV LFL TX·LO HVW ELQDLUH� DYHF p " {0, 1}��
��� &RPSOpPHQW VXU OHV FODVVLILHXUV

&RPPH QRXV O·DYRQV pYRTXp� OD FODVVLILFDWLRQ ELQDLUH �ORUVTXH y " {0, 1}� HVW XQ SHX SDUWLFXOLqUH
GH SDUW OD FRQVWUXFWLRQ LQWHUPpGLDLUH G·XQ VFRUH s� DYDQW GH FRQVWUXLUH OH FODVVLILHXU ry VWULFWR VHQVX
�ry " {0, 1})� 3DU DQDORJLH DYHF OHV UpJUHVVLRQV ORJLVWLTXH RX SURELW� GDQV WRXWH OD VXLWH� OH VFRUH s

VHUD XQH IRQFWLRQ X � [0, 1]� R� X L Rk� HW DYHF� SDU H[HPSOH ��

s(x) =
H[Sx„�⇢

1 + H[S◆x„�⇡ RX s(x) = �(x
„
�),

UHVSHFWLYHPHQW SRXU OH PRGqOH ORJLVWLTXH HW OH PRGqOH SURELW� /D )LJXUH ��� UHSUHQG VFKpPDWLTXH�
PHQW O·DQDO\VH G·XQ FODVVLILHXU �OLQpDLUH�� DYHF OD PDWULFH GH FRQIXVLRQ� TXL YD VHUYLU GH EDVH SRXU

��� eYRTXp GDQV OD VHFWLRQ ������ YRLU DXVVL KWWSV���ZZZ�ILFR�FRP�HQ�SURGXFWV�ILFR�VFRUH
��� &HUWDLQV RXYUDJHV GpILQLVVHQW OH VFRUH FRPPH x„�� TXL HVW j YDOHXUV GDQV R� /H VFRUH TXH O·RQ GpILQLW HVW XQH

IRQFWLRQ FURLVVDQWH GH FHWWH FRPELQDLVRQ OLQpDLUH�
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x1

x2

ŷ = 1

ŷ = 0

ŷ = 1ŷ = 0

y = 0

y = 1

SR
VL
WLI
V

Qp
JD
WLI
V IDX[ QpJDWLI

IDX[ SRVLWLIV

SRVLWLIV

)LJXUH ��� ² &RQVWUXFWLRQ GH OD PDWULFH GH FRQIXVLRQ SRXU XQ FODVVLILHXU� ry = 1(x1 + x2 > t)� R� OHV
SRLQWV EOHXV • UHSUpVHQWHQW GHV SRLQWV y = 0 HW OHV SRLQWV URXJHV • UHSUpVHQWHQW GHV SRLQWV y = 1� /D
]RQH EOHXH FRUUHVSRQG DX[ SUpGLFWLRQV ry = 0 HW OD ]RQH URXJH DX[ SUpGLFWLRQV ry = 1� /HV SRLQWV URXJHV
HQ ]RQH EOHXH� HW OHV SRLQWV EOHXV HQ ]RQH URXJH VRQW GHV PDXYDLV FODVVLILFDWLRQV� FRUUHVSRQGDQW j
GHV HUUHXUV� UHVSHFWLYHPHQW GHV ´ IDX[ QpJDWLIVµ HW GHV ´IDX[ SRVLWLIVµ�

FRQVWUXLUH OD FRXUEH 52&�

(P[S > t∂Y = 0],P[S > t∂Y = 1])t"[0,1],

R� S = s(X)� VRLW� HQ QRWDQW sY = 1(S > t) SRXU XQ VHXLO t�

(P[sY = 1∂Y = 0],P[sY = 1∂Y = 1]) = ()35, 735),

TXL HVW OD FRXUEH GHV WDX[ GH YUDLV SRVLWLIV �735� ´WUXH SRVLWLYH UDWHµ� HQ IRQFWLRQ GHV WDX[ GH IDX[
SRVLWLIV �)35� ´IDOVH SRVLWLYH UDWHµ� TXDQG OH VHXLO t YDULH� 'DQV O·H[HPSOH GH OD )LJXUH ���� OH WDX[ GH
IDX[ SRVLWLIV �)35� HVW GH � VXU � �VXU OHV � SRLQWV EOHXV •� � SRLQWV VRQW PDO FODVVpV� HW DQQRQFpV
SRVLWLIV�� VRLW ����� �� OH WDX[ GH YUDLV SRVLWLIV �735� HVW GH � VXU � �VXU OHV � SRLQWV URXJHV •� �
SRLQW HVW PDO FODVVp HW DQQRQFp QpJDWLI�� VRLW ����� ��

6XU OD )LJXUH ���� RQ SHXW YLVXDOLVHU XQ VFRUH GH FUpGLW �FRQIRUPpPHQW j O·DSSURFKH HQ pFRQRPpWULH�
HQ VWDWLVWLTXH HW HQ DSSUHQWLVVDJH PDFKLQH� XQ VFRUH s IDLEOH GpVLJQH XQ ERQ ULVTXH� HW GRQF
PRLQV GH FKDQFH G·DYRLU XQ GpIDXW�� 2Q SHXW YLVXDOLVHU j JDXFKH OHV GLVWULEXWLRQV GX VFRUH�
FRQGLWLRQQHOOHPHQW j y� DYHF UHVSHFWLYHPHQW HQ SRLQWLOOpV OD GHQVLWp GH S TXDQG y = 1 HW HQ WUDLW
SOHLQ� FHOOH GH S TXDQG y = 0� 6XSSRVRQV TXH OH VHXLO SHUPHWWDQW GH FKDQJHU GH FODVVH VRLW j 60 ��
GH WHOOH VRUWH TXH ry = 1 VL s > 60 �� 2Q SHXW REVHUYHU VXU OD JDXFKH TXH

wP[S > 60 �∂Y = 1] = P[sY = 1∂Y = 1] ⇥ 66.3 � WDX[ GH YUDL SRVLWLIV
P[S > 60 �∂Y = 0] = P[sY = 1∂Y = 0] ⇥ 9.6 � WDX[ GH IDX[ SRVLWLIV�

�FDU ry = 1 FRUUHVSRQGDQW j XQ ´SRVLWLIµ�� /D FRXUEH 52& HVW OD FRXUEH REWHQXH HQ UHSUpVHQWDQW OHV
WDX[ GH YUDLV SRVLWLIV HQ IRQFWLRQ GH WDX[ GH IDX[ SRVLWLIV� HQ FKDQJHDQW OH VHXLO� &·HVW GRQF OD FRXUEH
SDUDPpWULTXH

C = {P[S > t∂Y = 0],P[S > t∂Y = 1]}, SRXU t " [0, 1],

���



ORUVTXH OH VFRUH S HW Y pYROXHQW GDQV OH PrPH VHQV �XQ VFRUH pOHYp LQGLTXH XQ ULVTXH pOHYp��
2Q GpILQLUD O·HQYHORSSH FRQYH[H C� FRPPH GDQV +DUGW HW DO� ����� /·HQYHORSSH FRQYH[H HVW
LQWpUHVVDQWH FDU HOOH SHUPHW GH GpFULUH O·HQVHPEOH GHV FODVVLILHXUV TXL SHXYHQW rWUH FRQVWUXLWV j
SDUWLU GX VFRUH s� ­ JDXFKH GH OD )LJXUH ���� RQ SHXW YRLU O·HQYHORSSH FRQYH[H C GH OD FRXUEH 52& GH
O·H[HPSOH GH OD )LJXUH ���� C HVW LFL XQ TXDGULODWqUH� OHV ERUGV pWDQW FRQVWLWXpV GH TXDWUH VHJPHQWV�
3DU H[HPSOH OH VHJPHQW >$%@ HVW REWHQX HQ XWLOLVDQW OH FODVVLILHXU s� PDLV HQ WLUDQW OH VHXLO DX KDVDUG �
VRLW OH VHXLO DVVRFLp DX SRLQW $� VRLW OH VHXLO DVVRFLp DX SRLQW %�

3RXU OD SDUWLH GURLWH GH OD )LJXUH ���� UDSSHORQV TXH O·DFFXUDF\ �QRWpH a� DVVRFLpH j XQH FRXUEH 52&
HVW OD SURSRUWLRQ GH ERQQH SUpGLFWLRQ� P[sY = Y ]� VRLW

a =
73+ 71
3+ 1 =

735 � 735+ (1 � )35) � 1
3+ 1 .

/HV FRXUEHV G·LVR�SHUIRUPDQFH �RX ´LVR�DFFXUDF\µ� RQW SRXU pTXDWLRQ

735 =
1
3 � )35+

a � [3+ 1] � 1
3 ,

TXL HVW OLQpDLUH HQ )35 � FH VRQW GHV GURLWHV �SDUDOOqOHV� GH SHQWH 1/3� FRUUHVSRQGDQW DX UDWLR
P[Y = 0]/P[Y = 1]� /D FRXUEH D\DQW O·DFFXUDF\ OD SOXV pOHYpH VHUD OD SOXV KDXWH� HW HOOH HVW
´WDQJHQWHµ j OD FRXUEH 52& HQ %�

)LJXUH ��� ² ­ JDXFKH� FRXUEH 52&C HW VRQ HQYHORSSH FRQYH[H C� ­ GURLWH� SUpFLVLRQ RSWLPDOH j SDUWLU
GH UDWLR 1�3�

2Q SHXW pJDOHPHQW FRQVWUXLUH OHV FRXUEHV 52& p�FRQGLWLRQQHOOHV�

Cp(t) = {P[S > t∂Y = 0, P = p],P[S > t∂Y = 1, P = p]}, SRXU t " [0, 1],

SRXU OHV GHX[ FODVVHV p = 0 �OHV SRLQWV EOHXV •� HW p = 1 �OHV SRLQWV URXJHV •�� DLQVL TXH OHXU
HQYHORSSH FRQYH[H Cp �FRPPH VXU OD )LJXUH �����

1RWRQV TX·RQ SHXW DXVVL pFULUH C(t) = 735 ` )35�1(t)� R� )53(t) = P[S > t∂Y = 0] HW 735(t) =
P[S > t∂Y = 1]� $XWUHPHQW GLW� OD FRXUEH 52& HVW OD GLIIpUHQFH HQWUH GHX[ GLVWULEXWLRQV� )35 HW 735�
3RXU OD FRXUEH 52& p�FRQGLWLRQQHOOHV�Cp(t) = 735p`)35

�1
p (t)� R� )53(t) = P[S > t∂Y = 0, P = p]

���



)LJXUH ��� ² 'LVWULEXWLRQV GX VFRUH S FRQGLWLRQQHOOHV j y = 1 HW j y = 0� j JDXFKH� HW FRXUEH 52&�
j GURLWH� SRXU XQ VFRUH GH �ULVTXH GH� FUpGLW s� y = 1 GpVLJQDQW XQ LQFLGHQW� /HV DLUHV j JDXFKH HW OH
SRLQW j GURLWH VXU OD FRXUEH 52& FRUUHVSRQGHQW j XQ VHXLO t GH �� ��

HW 735(t) = P[S > t∂Y = 1, P = p]� 1RWRQV TXH OH $8&� O·DLUH VRXV OD FRXUEH� V·pFULW DORUV

$8& = E 1

0
C(t)dt = E 1

0
735 ` )35�1

(t)dt.

)LJXUH ��� ² &RXUEHV 52& Cp j JDXFKH� HW O·HQYHORSSH FRQYH[H j GURLWH Cp� SRXU p = 0 HW p = 1�

'DQV FH FKDSLWUH� ORUVTXH O·RQ V·LQWpUHVVHUD j XQ SUREOqPH GH FODVVLILFDWLRQ� DYHF XQH YDULDEOH
ELQDLUH y " {0, 1}� RQ FRQGLWLRQQHUD pJDOHPHQW SDU OD YDULDEOH SURWpJpH p�
6L y HVW j YDOHXUV GDQV Y �FRUUHVSRQGDQW q {0, 1} SRXU XQ FODVVLILHXU� N SRXU XQ FRPSWDJH� R SRXU
XQ SUREOqPH GH UpJUHVVLRQ�� RQ GpILQLW XQH IRQFWLRQ GH SHUWH FRPPH pWDQW XQH IRQFWLRQ GpILQLH VXU
Y ✓ Y � j YDOHXUV UpHOOHV� WHOOH TXH `(y, y¨) ' 0 HW `(y, y) = 0� $LQVL� OH ULVTXH G·XQ SUpGLFWHXUm HVW

R(m) = E[` (Y,m(X))],

���



)LJXUH ��� ²'LVWULEXWLRQV FRQGLWLRQQHOOHV GHS∂Y = 1, P = 0 HWS∂Y = 0, P = 0� j JDXFKH �SRSXODWLRQ
VXSSRVpH IDYRULVpH�� HW GLVWULEXWLRQV FRQGLWLRQQHOOHV GH S∂Y = 1, P = 1 HW S∂Y = 0, P = 1� j GURLWH
�SRSXODWLRQ VXSSRVpH GpIDYRULVpH��

(Q UpJUHVVLRQ� SDU H[HPSOH RQ WUDYDLOOH JpQpUDOHPHQW DYHF XQH IRQFWLRQ GH FR�W TXDGUDWLTXH�
`(y, y¨) = (y � y¨)2� HW RQ REWLHQW DORUV OD IRQFWLRQ GH ULVTXH

R(m) = E[(Y �m(X))
2
],

DSSHOpH ULVTXH TXDGUDWLTXH� (W FRPPH OD GLVWULEXWLRQ H[DFWH GH Y Q·HVW SDV FRQQXH� LO Q·HVW GRQF
SDV SRVVLEOH GH FDOFXOHU OD IRQFWLRQ GH ULVTXH� 2Q FRQVWUXLW OD IRQFWLRQ GH ULVTXH HPSLULTXH

sRn(m) =
1
n

n

=
i=1

` (yi,m(xi)) ,

R� {xi, yi}i=1,⇧,n HVW XQ pFKDQWLOORQ DOpDWRLUH �RQ SDUOHUD GH ´LQ�VDPSOH ULVNµ�� 'DQV XQ FRQWH[WH
GH UpJUHVVLRQ� RQ WUDYDLOOH JpQpUDOHPHQW DYHF O·HUUHXU TXDGUDWLTXH PR\HQQH �RX ´PHDQ VTXDUHG
HUURUµ� 06(�� GRQQpH SDU

(40n = 06(n =
1
n

n

=
i=1

(yi �m(xi))
2
.

'DQV OH FRQWH[WH G·XQ FODVVLILHXU� Y = {0, 1}� OH FODVVLILHXU GH %D\HV HVW
ry = DUJPD[

y"Y
{P(Y = y∂X = x)} QRWpmì

(x).

1RWRQV TXH
P(sY j Y ) = E[P(sY j Y ∂X)] = 1 � E[PD[

y"Y
P(Y = y∂X)].

/H ULVTXH GH �PDXYDLVH� FODVVLILFDWLRQ �RX WDX[ G·HUUHXU� G·XQ FODVVLILHXU �� m HVW

R(m) = P[m(X) j Y ],

��� $YHF OHV QRWDWLRQV SUpFpGHQWHV�m(x) = 1(s(x) > t)�

���



HW OH ULVTXH HPSLULTXH DVVRFLp GHm V·pFULW

sR(m) =
1
n

n

=
i=1

1(m(xi) j yi),

TXL HVW PLQLPLVp SRXU OH FODVVLILHXU GH %D\HVmì�

m
ì
(x) = 1(E[Y ∂X = x] ' 1

2
) = 1(

P[X = x∂Y = 1]

P[X = x∂Y = 0]
> P[Y = 0]

P[Y = 1]
),

�RQ UHWURXYHUD OH UDWLR 1�3 j GURLWH��

��� /H FULWqUH G·DYHXJOHPHQW

/D QRWLRQ GH GLVFULPLQDWLRQ pWDQW pWURLWHPHQW OLpH j XQH LQGpSHQGDQFH HQWUH OD YDULDEOH SURWpJpH p
HW OD YDULDEOH G·LQWpUrW y �RX OH VFRUH s�� 5DSSHORQV TXH O·LQGpSHQGDQFH HQWUH GHX[ YDULDEOHV X HW
Y V·pFULW

Y ·· X ø wP(Y = y∂X = x) = P(Y = y) æx, æy, VL y " {0, 1}
P(Y & y∂X = x) = P(Y & y) æx, æy, VL y " R,

HW O·LQGpSHQGDQFH HQWUH GHX[ YDULDEOHV X HW Y FRQGLWLRQQHOOHPHQW j XQH WURLVLqPH Z V·pFULW

Y ·· X ∂ Z ø wP(Y = y∂X = x, Z = z) = P(Y = y∂Z = z) æx, z, æy, VL y " {0, 1}
P(Y & y∂X = x, Z = z) = P(Y & y∂Z = z) æx, z, æy, VL y " R

8QH FRQVpTXHQFH �oD QH VHUDLW pTXLYDOHQW TXH GDQV OH FDV G·XQH YDULDEOH y ELQDLUH�� VHUD
UHVSHFWLYHPHQW

E[Y ∂X = x] = E[Y ], RX E[Y ∂X = x, Z = z] = E[Y ∂Z = z], æx, z.

'DQV OD OLWWpUDWXUH VXU OHV GLVFULPLQDWLRQV� RQ QRWH VRLW p �SRXU YDULDEOH SURWpJpH�� s �SRXU YDULDEOH
VHQVLEOH�� YRLUH a �SRXU DWWULEXW SURWpJp�� 'DQV OD OLWWpUDWXUH VXU O·LQIpUHQFH FDXVDOH� RQ XWLOLVHUD t
�SRXU WUDLWHPHQW�� 1RXV XWLOLVHURQV LFL OD QRWDWLRQ p SRXU OD YDULDEOH SURWpJpH� s VHUD XWLOLVpH SRXU
OH VFRUH� SHUPHWWDQW GH FODVVHU� 1RXV IHURQV UpIpUHQFH j p = 0 FRPPH OD SRSXODWLRQ �VXSSRVpH�
IDYRULVpH� HW p = 1 FRPPH OD SRSXODWLRQ GpIDYRULVpH�

/·DSSURFKH OD SOXV SRSXODLUH SRXU DYRLU XQ FODVVLILHXU pTXLWDEOH FRQVLVWH j LQWHUGLUH O·XWLOLVDWLRQ G·XQH
YDULDEOH SURWpJpH GDQV XQ PRGqOH SUpGLFWLI� &HWWH DSSURFKH HVW DSSHOpH ´pTXLWp SDU LJQRUDQFHµ�

2Q SDUOHUD G·pTXLWp SDU LJQRUDQFH VL O·DWWULEXW SURWpJp p Q·HVW SDV H[SOLFLWHPHQW XWLOLVp GDQV OD IRQFWLRQ GH GpFLVLRQ
ry� F·HVW�j�GLUH VL O·DWWULEXW SURWpJp p Q·HVW XWLOLVp QL GDQV OD FRQVWUXFWLRQ GX VFRUH s� QL GDQV OH FKRL[ GX QLYHDX GX
VHXLO� SHUPHWWDQW GH SDVVHU GH s j ry�

eTXLWp SDU LJQRUDQFH � )DLUQHVV 7KURXJK 8QDZDUHQHVV �.XVQHU HW DO� �����

2Q VXSSRVH LFL TXH OH FKRL[ GX VHXLO QH GpSHQG SDV GX FULWqUH SURWpJp p� FRPPH VXU OD )LJXUH ����
'DQV FH FDV� SRXU OD SRSXODWLRQ IDYRULVpH �FRXUEH URXJH j JDXFKH� p = 0�� GDYDQWDJH GH SHUVRQQHV

���



)LJXUH ��� ² 'LVWULEXWLRQV GH s FRQGLWLRQQHOOH j y = 1, p = 0 HW s FRQGLWLRQQHOOH j y = 0, p = 0
j JDXFKH �SRSXODWLRQ VXSSRVpH IDYRULVpH�� HW GLVWULEXWLRQV GH s FRQGLWLRQQHOOH j y = 1, p = 1 HW s
FRQGLWLRQQHOOH j y = 0, p = 1 � j GURLWH �SRSXODWLRQ VXSSRVpH GpIDYRULVpH�� /H VHXLO SHUPHWWDQW GH
SDVVHU GH ry = 0 j ry = 1 HVW IL[p j �� ��

GDQV FHWWH VRXV�SRSXODWLRQ RQW XQ VFRUH �HW GRQF XQ ULVTXH� SOXV IDLEOH TXH SRXU OD SRSXODWLRQ
GpIDYRULVpH �FRXUEH EOHXH j GURLWH� p = 1��

6XSSULPHU XQH YDULDEOH SURWpJpH GH OD EDVH G·DSSUHQWLVVDJH SRXUUDLW VHPEOHU rWUH XQ SDV HQ DYDQW�
&HSHQGDQW� FHUWDLQHV GHV YDULDEOHV SUpGLFWLYHV� QRQ�SURWpJpHV� SHXYHQW HQ IDLW rWUH �WUqV� FRUUpOpHV
DYHF OD YDULDEOH SURWpJpH� FH TXL SHUPHW j OD GLVFULPLQDWLRQ GH VH SRXUVXLYUH� 2Q SRXUUDLW SRXUVXLYUH�
HW pOLPLQHU pJDOHPHQW WRXWHV OHV YDULDEOHV IRUWHPHQW FRUUpOpHV� 0DLV FHOD D XQ SUL[� FDU FKDTXH
VXSSUHVVLRQ G·XQH YDULDEOH VXSSULPH pJDOHPHQW GHV LQIRUPDWLRQV SUpFLHXVHV SRXU OD WkFKH GH
SUpGLFWLRQ�

*DMDQH HW 3HFKHQL]NL\ ����� åOLREDLWĖ ���� 9HUPD HW 5XELQ ����� RX )ULHGOHU� 6FKHLGHJJHU�
9HQNDWDVXEUDPDQLDQ HW DO� ���� RQW UHFHQVp SOXVLHXUV FRQFHSWV G·pTXLWp DOJRULWKPLTXH� /D SOXSDUW
GHV GpILQLWLRQV GH O·pTXLWp VRQW EDVpHV VXU O·pTXLWp GH JURXSH TXL WUDLWH GH O·pTXLWp VWDWLVWLTXH
GDQV O·HQVHPEOH GH OD SRSXODWLRQ� (Q FRPSOpPHQW� O·pTXLWp LQGLYLGXHOOH VWLSXOH TXH GHV LQGLYLGXV
VLPLODLUHV GRLYHQW rWUH WUDLWpV GH PDQLqUH VLPLODLUH� LQGpSHQGDPPHQW GH OHXU DSSDUWHQDQFH j XQ
JURXSH� 'DQV FHWWH VHFWLRQ� QRXV QRXV FRQFHQWUHURQV SULQFLSDOHPHQW VXU O·pTXLWp GH JURXSH� GRQW
OHV WURLV GpILQLWLRQV VRQW OHV VXLYDQWHV � �L� OD SDULWp GpPRJUDSKLTXH� �LL� O·pJDOLWp GHV FKDQFHV HW
�LLL� O·pJDOLWp GHV RSSRUWXQLWpV� 1RXV DOORQV PDLQWHQDQW OHV H[DPLQHU O·XQH DSUqV O·DXWUH� DYDQW
GH SURSRVHU TXHOTXHV H[WHQVLRQV� LQVSLUpHV GH åOLREDLWĖ ���� �TXL PHQWLRQQH XQH YLQJWDLQH GH
PHVXUHV� HW *DMDQH HW 3HFKHQL]NL\ ���� �TXL FRQVLGqUHQW VHSW JUDQGHV DSSURFKHV��

��� eTXLWp DX QLYHDX GX JURXSH

3RXU LOOXVWUHU� FRQVLGpURQV XQ MHX GH GRQQpHV ILFWLI� FRPPH FHOXL GH .HDUQV HW 5RWK ���� �GDQV
OHXU H[HPSOH� LO H[LVWH GHX[ W\SHV G·LQGLYLGXV� OHV FHUFOHV HW OHV FDUUpV� FRPPH GDQV 5XLOOLHU ������

���



FRPPH VXU OD )LJXUH ���� 'DQV QRWUH FDV� RQ FRQVLGqUH GHV LQGLYLGXV EOHXV • HW GHV LQGLYLGXV
URXJHV •� FH TXL VHUD QRWUH YDULDEOH SURWpJpH p� 2Q GLVSRVH DXVVL G·XQH YDULDEOH G·LQWpUrW y� ELQDLUH
�y " {0, 1}�� DLQVL TXH G·XQ HQVHPEOH GH YDULDEOH x " X TXL RQW SHUPLV GH FRQVWUXLUH XQ VFRUH
s(x) " [0, 1]� 6XU OD )LJXUH ���� DX QLYHDX s(xi) " [0, 1]� RQ REVHUYH XQ SRLQW EOHX • RX URXJH •
VXLYDQW OD YDOHXU GH pi� DLQVL TXH yi " {0, 1}�

� � � � � � � � � � � � � �� � � � � � �� � �

� �

VHXLO

)LJXUH ��� ² 8Q VFRUH s(x) " [0, 1]� XQH YDULDEOH SURWpJpH p " {•,•}� HW XQH YDULDEOH G·LQWpUrW
y " {0, 1} �LQVSLUp GH .HDUQV HW 5RWK ������

����� 3DULWp GpPRJUDSKLTXH

&RPPH OH VRXOLJQHQW &DWRQ HW +DDV ����� LO H[LVWH SOXVLHXUV PDQLqUHV GH GpILQLU �IRUPHOOHPHQW�
O·pTXLWp G·XQ FODVVLILHXU� RX G·XQ PRGqOH� 3DU H[HPSOH� RQ SHXW VRXKDLWHU O·LQGpSHQGDQFH HQWUH OH
VFRUH HW O·DSSDUWHQDQFH j XQ JURXSH� S = s(X) ·· P � RX HQWUH OD SUpGLFWLRQ HW OD YDULDEOH SURWpJpsY ·· P �

8QH IRQFWLRQ GH GpFLVLRQ ry VDWLVIDLW j OD SDULWp GpPRJUDSKLTXH VL sY ·· P � VRLW

P[sY = y∂P = 0] = P[sY = y∂P = 1], æy " {0, 1},
RX

P[sY & y∂P = 0] = P[sY & y∂P = 1], æy " R.
8QH LPSOLFDWLRQ VHUD

E[sY ∂P = 0] = E[sY ∂P = 1].

eTXLWp GpPRJUDSKLTXH � 'HPRJUDSKLF 3DULW\ �&RUEHWW�'DYLHV HW DO� ����� $JDUZDO �����

/D GHUQLqUH FDUDFWpULVDWLRQ HVW pTXLYDOHQWH DX[ GHX[ DXWUHV VL y HW ry SUHQQHQW GHX[ YDOHXUV� 'DQV
OH FDV R� y HVW FRQWLQXH� OD VHFRQGH SURSULpWp FRUUHVSRQG j XQH QRWLRQ G·pTXLWp GpPRJUDSKLTXH
´IRUWHµ DORUV TXH OD GHUQLqUH FRUUHVSRQG j XQH QRWLRQ G·pTXLWp GpPRJUDSKLTXH ´IDLEOHµ �OD VHFRQGH
LPSOLTXDQW OD WURLVLqPH� PDLV SDV O·LQYHUVH��

&HWWH pTXLWp GpPRJUDSKLTXH� DXVVL DSSHOpH ´SDULWp VWDWLVWLTXHµ� LPSRVH VLPSOHPHQW TXH OD IUDFWLRQ
GHV GHPDQGHXUV EOHXV TXL VH YRLHQW DFFRUGHU XQ FUpGLW VRLW DSSUR[LPDWLYHPHQW OD PrPH TXH OD
IUDFWLRQ GHV GHPDQGHXUV URXJH TXL VH YRLHQW DFFRUGHU XQ FUpGLW� 3DU V\PpWULH� OHV SURSRUWLRQV GH
UHMHW GRLYHQW rWUH LGHQWLTXH� (Q XWLOLVDQW XQPrPH VHXLO VXU OH VFRUH� SRXU DFFRUGHU XQ FUpGLW� FRPPH
VXU OD )LJXUH ���� RQ YRLW TXH OD SDULWp VWDWLVWLTXH Q·HVW SDV DWWHLQWH �

P[sY = 1∂P = •] = P[S > VHXLO∂P = •] =
2
8
= 26 � HW P[S > VHXLO∂P = •] =

12
16

= 76 �,

GH WHOOH VRUWH TXH
P[sY = 1∂P = •] j P[sY = 1∂P = •].

���



/D SDULWp VWDWLVWLTXH HVW FHUWDLQHPHQW XQH IRUPH G·pTXLWp� PDLV HOOH HVW JpQpUDOHPHQW IDLEOH HW
LPSDUIDLWH� (W FRPPH OH PRQWUH OD SDUWLH JDXFKH GH OD )LJXUH ���� HOOH Q·D ULHQ j YRLU DYHF OD TXDOLWp
GX PRGqOH SUpGLFWLI�

)LJXUH ��� ² &RXUEH 52& VXU OHV GRQQpHV GH O·H[HPSOH GH OD )LJXUH ���� DYHF j GURLWH GHX[ QLYHDX[
SRXU OH VHXLO� UHVSHFWLYHPHQW OH VHXLO ´pTXLWDEOHµ �)LJXUH ���� HW ´RSWLPDOµ �)LJXUH ������

6XSSRVRQV TXH

P[Y = 1∂P = •] =
1
4
= 26 � HW P[Y = 1∂P = •] =

3
4
= 76 �,

HW TXH OD ORL GH Y GpSHQGH VHXOHPHQW GH P � 'DQV FH FDV� LPSRVHU OD SDULWp VWDWLVWLTXH UHYLHQW j
FKRLVLU XQ PDXYDLV PRGqOH� FDU OH PRGqOH SDUIDLW GRQQHUDLW

P[sY = 1∂P = •] =
1
4
= 26 � HW P[sY = 1∂P = •] =

3
4
= 76 �.

6XU OD )LJXUH ���� RQ SHXW YRLU OH VHXLO ´RSWLPDOµ� DX VHQV GX SRXYRLU SUpGLFWLI PD[LPDO� PLQLPLVDQW
OH WDX[ G·HUUHXU FRPPLVH� YLVLEOH VXU OD )LJXUH ����� j JDXFKH�

� � � � � � � � � � � � � �� � � � � � �� � �

� �

VHXLO
RSWLPDO

)LJXUH ��� ² p " {•,•}� y " {0, 1}� YLD .HDUQV HW 5RWK �����
6XU OD )LJXUH ����� RQ SHXW YRLU OH VHXLO ´pTXLWDEOHµ �RX DX PRLQV ´SOXV pTXLWDEOHµ�� DX VHQV R�
s ( P[S > s∂P = •]/P[S > s∂P = •] HVW DXVVL JUDQG TXH SRVVLEOH �DXWUHPHQW GLW P[sY = 1∂P =
•]/P[sY = 1∂P = •] HVW DXVVL JUDQG TXH SRVVLEOH��

3RXU UpVXPHU� PLQLPLVHU OH WDX[ G·HUUHXU �HW GRQF DXJPHQWHU OD SUpFLVLRQ� HW PD[LPLVHU O·pTXLWp�

���



)LJXUH ���� ² 7DX[ GH IDX[ SRVLWLIV HW GH IDX[ QpJDWLIV� j JDXFKH� HW pYROXWLRQ GX UDWLR
P[sY = 1∂P = 0]/P[sY = 1∂P = 1]� HQ IRQFWLRQ GX QLYHDX GX VHXLO XWLOLVp�

� � � � � � � � � � � � � �� � � � � � �� � �

� �

VHXLO
µpTXLWDEOHµ

)LJXUH ���� ² &KRL[ G·XQ VHXLO G·pTXLWp ´pTXLWDEOHµ� YLD .HDUQV HW 5RWK �����

VRQW VRXYHQW GHX[ REMHFWLIV LQFRQFLOLDEOHV�

~ÑÑÑÑÑÑÇÑÑÑÑÑÑÄ
VHXLO RSWLPDO : P[sY j Y ] =

6 + 1
24

= 29.17 � HW
P[sY = 1∂P = •]

P[sY = 1∂P = •]
=

0
24

= 0 �

VHXLO ´pTXLWDEOHµ : P[sY j Y ] =
4 + 4
24

= 33.33 � HW
P[sY = 1∂P = •]

P[sY = 1∂P = •]
=

2 � 16
12 � 4 = 33.33 �

1RXV UHYLHQGURQV SDU OD VXLWH VXU OH FRPSURPLV TXL H[LVWHUD ELHQ VRXYHQW HQWUH O·pTXLWp GHVPRGqOHV�
HW OHXU SUpFLVLRQ �RX OHXU SRXYRLU SUpGLFWLI�� HW OD IURQWLqUH G·HIILFLHQFH DVVRFLpH�

8Q DXWUH GpIDXW GH FHWWH DSSURFKH HVW TXH O·LQGpSHQGDQFH VRXKDLWpH� HQWUH OD YDULDEOH SURWpJpH
p HW OD SUpGLFWLRQ ry� QH WLHQW SDV FRPSWH GX IDLW TXH OH UpVXOWDW y SHXW rWUH FRUUpOp DYHF OD
YDULDEOH VHQVLEOH p� $XWUHPHQW GLW� VL OHV JURXSHV LQGXLWV SDU p RQW GHV GLVWULEXWLRQV VRXV�MDFHQWHV
GLIIpUHQWHV SRXU y� OH IDLW GH QH SDV WHQLU FRPSWH GH FHV GpSHQGDQFHV SHXW FRQGXLUH j GHV
UpVXOWDWV TXL VHUDLHQW FRQVLGpUpV FRPPH pTXLWDEOHV� PDLV SDV SRXU OHV JURXSHV HX[�PrPHV� $VVH]
QDWXUHOOHPHQW� XQH H[WHQVLRQ GH OD SURSULpWp G·LQGpSHQGDQFH HVW OH FULWqUH GH ´VpSDUDWLRQµ TXL
GHPDQGH O·LQGpSHQGDQFH HQWUH OD SUpGLFWLRQ ry HW OD YDULDEOH VHQVLEOH P � FRQGLWLRQQHOOHPHQW j OD
YDOHXU GH OD YDULDEOH FLEOH y� VRLW sY ·· P FRQGLWLRQQHPHQW j Y �

���



&HWWH DSSURFKH SHXW UHYHQLU j FKRLVLU GHV VHXLOV GLIIpUHQWV� DYHF XQ VHXLO SOXV EDV SRXU OHV LQGLYLGXV
EOHXV • TXH SRXU OHV LQGLYLGXV URXJHV •� FRPPH VXU OD )LJXUH ����� (Q O·RFFXUUHQFH�

P[sY = 1∂P = •] = P[S > VHXLO•∂P = •] = 50 � = P[sY = 1∂P = •] = P[S > VHXLO•∂P = •].

� � � � � � � � � � � � � �� � � � � � �� � �

� �

VHXLO VHXLO

)LJXUH ���� ² p " {•,•}� y " {0, 1}� YLD .HDUQV HW 5RWK �����
6XU OD )LJXUH ����� RQ SHXW YLVXDOLVHU OH WDX[ GH IDX[ SRVLWLIV GDQV FKDFXQH GHV FODVVHV� HQ IRQFWLRQ
GX VHXLO� j JDXFKH� HW OH WDX[ GH YUDLV SRVLWLIV j GURLWH� &H GHUQLHU FDV HVW DSSHOp ´pJDOLWp GHV
RSSRUWXQLWpVµ SDU +DUGW HW DO� �����

)LJXUH ���� ² 7DX[ GH IDX[ SRVLWLIV� j JDXFKH� HW WDX[ GH YUDLV SRVLWLIV� j GURLWH�

/D SDULWp GpPRJUDSKLTXH �RX SDULWp VWDWLVWLTXH� VXJJqUH TX·XQ SUpGLFWHXU HVW VDQV ELDLV VL OD
SUpGLFWLRQ ry HVW LQGpSHQGDQWH GH O·DWWULEXW SURWpJp p�

sY ·· P

GH VRUWH TXH

wP(sY = 1∂P = 0) = P(sY = 1∂P = 1) = P(sY = 1), VL y " {0, 1}
P(sY & �∂P = 0) = P(sY & �∂P = 1) = P(sY & �), æ�, VL y " R

2Q SDUOHUD DXVVL GH ´JURXS IDLUQHVVµ� 1RWRQV TXH GDQV OH SUHPLHU FDV� OD FRQGLWLRQ HVW pTXLYDOHQWH
j DYRLU

E(sY ∂P = 0) = E(sY ∂P = 1) = E(sY )

���



PDLV SDV GDQV OH VHFRQG� TXDQG y HVW FRQWLQXH� &HWWH GHUQLqUH VHUD YUDLH� PDLV HOOH QH VHUD SDV
VXIILVDQWH� ,FL� OD PrPH SURSRUWLRQ GH FKDTXH SRSXODWLRQ HVW FODVVpH FRPPH SRVLWLYH� &HSHQGDQW�
FHOD SHXW HQWUDvQHU GHV WDX[ GH IDX[ SRVLWLIV HW GH YUDLV SRVLWLIV GLIIpUHQWV VL OH YUDL UpVXOWDW y YDULH
HIIHFWLYHPHQW DYHF O·DWWULEXW SURWpJp p�

8QH DOWHUQDWLYH j O·K\SRWKqVH G·LQGpSHQGDQFH sY ·· P HVW GH GHPDQGHU j FH TXH sY HW P DLHQW XQH
XQH LQIRUPDWLRQ PXWXHOOH QXOOH�

IM(sY , P ) = E(sY ) + E(P ) � E(sY , P ) = 0,

R� E GpVLJQH O·HQWURSLH� VRLW

IM(sY , P ) = =
ry,p

P(ry, p) ORJ P(ry, p)
P(sy) ,

6XU QRWUH H[HPSOH LOOXVWUDWLI� RQ D XQH VLWXDWLRQ pTXLWDEOH �DX VHQV GpPRJUDSKLTXH� VL RQ D FKRLVL
OH VHXLO GH PDQLqUH j FH TXH OD PrPH SURSRUWLRQ GH FKDTXH JURXSH VRLW FODVVpH FRPPH ry = 0 �RX
ry = 1�� HW UHoRLYH XQ SUrW� FRPPH VXU OD )LJXUH ����� 3DU H[HPSOH� VL RQ YHXW PDLQWHQLU XQ VHXLO
j �� � SRXU OD SRSXODWLRQ IDYRULVpH �FRXUEH URXJH j JDXFKH� p = 0�� RQ GRLW OpJqUHPHQW EDLVVHU
OH VHXLO SRXU OD SRSXODWLRQ GpIDYRULVpH �FRXUEH EOHXH j GURLWH� p = 1�� DYHF LFL XQ VHXLO OpJqUHPHQW
LQIpULHXU j �� �� $XWUHPHQW GLW� DYHF XQ WHO FKRL[ P(sY = 1∂P = 1) = P(sY = 1∂P = 0)�

&HWWH PpWKRGH SUpVHQWH XQ LQFRQYpQLHQW � OHV WDX[ GH YUDLV HW GH IDX[ SRVLWLIV SHXYHQW rWUH
FRPSOqWHPHQW GLIIpUHQWV GDQV OHV GHX[ VRXV�SRSXODWLRQV�

����� eJDOLWp GHV RSSRUWXQLWpV HW GHV FKDQFHV

/·pJDOLWp GHV FKDQFHV HW O·pJDOLWp GHV RSSRUWXQLWpV QH UHSUpVHQWHQW SDV WDQW XQH PHVXUH G·pTXLWp
TX·XQH GpILQLWLRQ SRWHQWLHOOH GH O·pTXLWp� /·pJDOLWp GHV FKDQFHV HVW DWWHLQWH ORUVTXH OD YDULDEOH FLEOH
SUpGLWH G·XQ PRGqOH ry HW OH ODEHO G·XQH FDWpJRULH SURWpJpH p VRQW VWDWLVWLTXHPHQW LQGpSHQGDQWV
O·XQ GH O·DXWUH� FRQGLWLRQQHOOHPHQW j OD YDOHXU UpHOOH GH OD YDULDEOH FLEOH y� 'DQV XQH WkFKH GH
FODVVLILFDWLRQ ELQDLUH� FHOD SHXW rWUH VLPSOLILp HQ H[LJHDQW TXH OHV WDX[ GH YUDLV SRVLWLIV HW OHV WDX[
GH IDX[ SRVLWLIV VRLHQW pJDX[ HQWUH OHV JURXSHV� R� OHV JURXSHV VRQW GpWHUPLQpV SDU OD FDWpJRULH
SURWpJpH� 8Q FULWqUH G·pTXLWp OpJqUHPHQWPRLQV H[LJHDQW HVW O·pJDOLWp GHV FKDQFHV� GDQV OHTXHO VHXOH
OD SUREDELOLWp GX YUDL SRVLWLI HVW pJDOLVpH HQWUH OHV GLIIpUHQWV JURXSHV G·XQH FDWpJRULH SURWpJpH�

)RUPHOOHPHQW� RQ D OHV GpILQLWLRQV VXLYDQWHV� R� RQ GHPDQGH OD SDULWp GHV IDX[ RX GHV YUDLV SRVLWLIV
�)LJXUHV ���� HW ���� UHVSHFWLYHPHQW��

2Q SDUOHUD G·pJDOLWp GHV RSSRUWXQLWpV� RX SDULWp GHV YUDLV SRVLWLIV� VL

P[sY = 1∂P = 0, Y = 1] = P[sY = 1∂P = 1, Y = 1].

eJDOLWp GHV RSSRUWXQLWpV� (TXDO 2SSRUWXQLW\ �+DUGW HW DO� �����

2Q SDUOHUD G·pJDOLWp GHV IDX[ SRVLWLIV VL

P[sY = 1∂P = 0, Y = 0] = P[sY = 1∂P = 1, Y = 0].

eJDOLWp GHV IDX[ SRVLWLIV� (TXDOL]HG 2SSRUWXQLW\ �+DUGW HW DO� �����

���



)LJXUH ���� ² 'LVWULEXWLRQV GH s FRQGLWLRQQHOOH j y = 1, p = 0 HW GH s FRQGLWLRQQHOOH j y = 0, p = 0�
j JDXFKH �SRSXODWLRQ VXSSRVpH IDYRULVpH�� HW GLVWULEXWLRQV GH s FRQGLWLRQQHOOH j y = 1, p = 1 HW
FRQGLWLRQQHOOH j y = 0, p = 1� j GURLWH �SRSXODWLRQ VXSSRVpH GpIDYRULVpH�� DYHF P(sY = 1∂P = 1, Y =
0) = P(sY = 1∂P = 0, Y = 0) �LFL GH O·RUGUH GH ��� � GH IDX[ SRVLWLIV��

)LJXUH ���� ² 'LVWULEXWLRQV GH s FRQGLWLRQQHOOH j y = 1, p = 0 HW j y = 0, p = 0� j JDXFKH �SRSXODWLRQ
VXSSRVpH IDYRULVpH�� HW GLVWULEXWLRQV GH s FRQGLWLRQQHOOH j y = 1, p = 1 HW j y = 0, p = 1� j GURLWH
�SRSXODWLRQ VXSSRVpH GpIDYRULVpH�� DYHF P(sY = 1∂P = 1, Y = 1) = P(sY = 1∂P = 0, Y = 1) �LFL GH
O·RUGUH GH ���� � GH YUDLV SRVLWLIV��

���



/D SDULWp GHV IDX[ SRVLWLIV HW GHV YUDLV SRVLWLIV HVW DSSHOpH pJDOLWp GHV FKDQFHV�

wP[sY = 1∂P = 0, Y = 1] = P[sY = 1∂P = 1, Y = 1]

P[sY = 1∂P = 0, Y = 0] = P[sY = 1∂P = 1, Y = 0]

RX
P[sY = 1∂P = 0, Y = y] = P[sY = 1∂P = 1, Y = y], æy " {0, 1}

DXWUHPHQW GLW� sY ·· P FRQGLWLRQQHOOHPHQW j Y �

eJDOLWp GHV FKDQFHV� (TXDOL]HG 2GGV �+DUGW HW DO� �����

2Q DXUD XQH pTXLWp G·$8& VL $8&1 = $8&0� R� $8&p HVW O·$8& SRXU OH JURXSH p�

eTXLWp G·$8& �%RUNDQ HW DO� �����

2Q UHWURXYH XQH LGpH SURFKH FKH] %HXWHO� &KHQ� 'RVKL HW DO� ����� /H VRXFLV GH O·$8& HVW TX·RQ
SHXW DYRLU GHV $8& LGHQWLTXHV� PDLV GHV FRXUEHV 52& VRXV�MDFHQWHV WUqV GLIIpUHQWHV� $XVVL� LO SHXW
rWUH LQWpUHVVDQW GH FRQVLGpUHU XQH QRWLRQ G·pTXLWp EDVpH VXU OHV FRXUEHV 52&� 3RXU UDSSHO� QRXV
DYLRQV GpILQL OD FRXUEH 52& FRPPH C(s) = 735 ` )35�1(s)� R� )53(t) = P[S > t∂Y = 0] HW
735(t) = P[S > t∂Y = 1]�

6RLHQW )53p(t) = P[S > t∂Y = 0, P = p] HW 735p(t) = P[S > t∂Y = 1, P = p]� 3RVRQV �TPR(s) =

7351 ` 735�1
0 (s) � s HW �FRP (s) = )351 ` )35�1

0 (s) � s� 2Q DXUD XQH pTXLWp GH FRXUEHV 52& VL Ω�TPRΩô =Ω�FPRΩô = 0�

eTXLWp GH FRXUEHV 52& �9RJHO HW DO� �����

8QH K\SRWKqVH �LPSOLFLWH� IDLWH LFL HVW TXH OD FODVVH � �RX • GDQV QRWUH LOOXVWUDWLRQ� GDQV O·DWWULEXW
SURWpJp P UHSUpVHQWH XQ JURXSH VRFLDOHPHQW SURWpJp� F·HVW�j�GLUH XQ JURXSH PLQRULWDLUH TXL IDLW
O·REMHW GH GLVFULPLQDWLRQV�� GH WHOOH VRUWH TXH O·LPSDFW GLVSDUDWH HVW GpILQL SDU GHV UpVXOWDWV SRVLWLIV
�F·HVW�j�GLUH GHV UpVXOWDWV VRXKDLWDEOHV��

/·pJDOLWp GHV FKDQFHV HVW VDWLVIDLWH VL OD SUpGLFWLRQ sY HVW FRQGLWLRQQHOOHPHQW LQGpSHQGDQWH GH
O·DWWULEXW SURWpJp P � pWDQW GRQQp OD YDOHXU UpHOOH Y �

æy : sY ·· P ∂ Y = y,

VRLW

wFODVVLILHXU � P(sY = 1∂P = 0, Y = y) = P(sY = 1∂P = 1, Y = y) = P(sY = 1∂Y = y), æy " {0, 1}
UpJUHVVLRQ � P(sY & �∂p = 0, Y = y) = P(sY & �∂p = 1, Y = y) = P(ry & �∂y), æ� æy " R

/j HQFRUH� GDQV OH SUHPLHU FDV� OD FRQGLWLRQ HVW pTXLYDOHQWH j DYRLU

E(ry∂p = 0, Y = y) = E(ry∂p = 1, Y = y) = E(ry∂Y = y), æy " {0, 1},
PDLV SDV GDQV OH VHFRQG� TXDQG y HVW FRQWLQXH� &HWWH GHUQLqUH VHUD YUDLH� PDLV HOOH QH VHUD SDV
VXIILVDQWH� &HOD VLJQLILH TXH OH WDX[ GH YUDLV SRVLWLIV HW OH WDX[ GH IDX[ SRVLWLIV VHURQW OHV PrPHV
SRXU FKDTXH SRSXODWLRQ � FKDTXH W\SH G·HUUHXU HVW DSSDULp HQWUH FKDTXH JURXSH�

���



'DQV QRWUH LOOXVWUDWLRQ� O·pJDOLWp GHV FKDQFHV HVW LPSRVVLEOH j DWWHLQGUH� (Q HIIHW� FHWWH GpILQLWLRQ GH
O·pTXLWp SURSRVH TXH OHV WDX[ GH IDX[ SRVLWLIV HW GH YUDLV SRVLWLIV VRLHQW OHV PrPHV SRXU OHV GHX[
SRSXODWLRQV� &HOD SHXW VHPEOHU UDLVRQQDEOH� PDLV� GDQV O·H[HPSOH LOOXVWUDWLI� F·HVW LPSRVVLEOH FDU OHV
GHX[ FRXUEHV 52& QH VH FURLVHQW SDV� 1RWRQV TXH VL OHV FRXUEHV VH FURLVDLHQW� FHOD SRXUUDLW LPSRVHU
GHV FKRL[ GH VHXLOV TXL QH VHUDLHQW SDV LQWpUHVVDQWV� HQ SUDWLTXH �DYHF GHV WDX[ G·DFFHSWDWLRQ
SRWHQWLHOOHPHQW EHDXFRXS WURS IDLEOHV� RX WURS pOHYpV��

/·pJDOLWp GHV RSSRUWXQLWpV� GpILQLH SDU +DUGW HW DO� ����� D OD PrPH IRUPXODWLRQ PDWKpPDWLTXH TXH
O·pJDOLWp GHV FKDQFHV� SRXU XQ FODVVLILHXU� PDLV HOOH VH FRQFHQWUH VXU XQH pWLTXHWWH SDUWLFXOLqUH�

øy : sY ·· P ∂ Y = y.

&ODVVLTXHPHQW� RQ VH FRQFHQWUHUD VXU OH ODEHO 1 GH OD YUDLH YDOHXU y� SRXU GpILQLU O·pJDOLWp GHV
RSSRUWXQLWpV� GH VRUWH TXH

P(sY = 0∂Y = 1, P = p) = P(sY = 0∂Y = 1), æp " {0, 1},
FH TXL UHYLHQW j FRPSDUHU OHV WDX[ GH IDX[ QpJDWLIV� 'DQV FH FDV� QRXV YRXORQV TXH OH WDX[ GH YUDLV
SRVLWLIV P(sY = 1∂Y = 1) VRLW OH PrPH SRXU FKDTXH SRSXODWLRQ VDQV WHQLU FRPSWH GHV HUUHXUV
ORUVTXH y = 0� (Q HIIHW� FHOD VLJQLILH TXH OD PrPH SURSRUWLRQ GH FKDTXH SRSXODWLRQ UHoRLW OH ´ERQµ
UpVXOWDW y = 1�

/D GpYLDWLRQ GH O·pJDOLWp GHV FKDQFHV HVW PHVXUpH SDU OD GLIIpUHQFH G·pJDOLWp GHV FKDQFHV �

EOD = P(sY = 1∂Y = 1, P = 1) � P(sY = 1∂Y = 1, P = 0).

&RPPH RQ D LFL XQH YDULDEOH y ELQDLUH� OD FRQGLWLRQ VXU OD SUREDELOLWp GH ry VHUD LFL pTXLYDOHQWH j OD
FRQGLWLRQ VXU O·HVSpUDQFH

E(sY ∂Y = 1, P = p) = E(sY ∂Y = 1), æp " {0, 1}.
'DQV QRWUH LOOXVWUDWLRQ� O·pJDOLWp GHV RSSUWXQLWpV UHYLHQW j WURXYHU GHV QLYHDX[ pTXLYDOHQWV GH WDX[
GH YUDLV SRVLWLIV VXU OHV FRXUEHV 52&�

&RPPH RQ SHXW OH YLVXDOLVHU j GURLWH GH OD )LJXUH ����� OHV VHXLOV VRQW FKRLVLV GH IDoRQ j FH TXH OH
WDX[ GH YUDLV SRVLWLIV VRLW OH PrPH SRXU OHV GHX[ SRSXODWLRQV� $XWUHPHQW GLW� RQ GRLW DYRLU OD PrPH
SURSRUWLRQ TXL VH YRLW SURSRVHU XQ FUpGLW� GDQV FKDFXQ GHV JURXSHV �IDYRULVp HW GpIDYRULVp�� 3DU
H[HPSOH LFL� RQ JDUGH OH VHXLO GH �� � VXU OH VFRUH SRXU OD SRSXODWLRQ IDYRULVpH �FRUUHVSRQG j XQ
WDX[ GH YUDLV SRVLWLIV GH O·RUGUH GH �� ��� HW RQ GRLW XWLOLVHU XQ VHXLO GH O·RUGUH GH �� � VXU OH VFRUH
SRXU OD SRSXODWLRQ GpIDYRULVpH �FRUUHVSRQG Oj DXVVL j XQ WDX[ GH YUDLV SRVLWLIV GH O·RUGUH GH �� ���

����� 3DULWp GpPRJUDSKLTXH FRQGLWLRQQHOOH

7RXWH OD GLVFXVVLRQ TXH QRXV YHQRQV G·DYRLU SHXW rWUH pWHQGXH HQ FRQGLWLRQQDQW pJDOHPHQW SDU OHV
YDULDEOHV H[SOLFDWLYHV �RX XQ VRXV�HQVHPEOH G·HQWUH HOOHV��

���



)LJXUH ���� ² &RXUEHV 52& SRXU OHV GHX[ VRXV�SRSXODWLRQV� FHOOH VXSSRVpH IDYRULVpH �RX p = 1�
HW FHOOH VXSSRVpH GpIDYRULVpH �RX p = 0�� ­ JDXFKH� OHV GHX[ SRLQWV FRUUHVSRQGHQW j XQ VHXLO GH
�� �� LGHQWLTXH SRXU OHV GHX[ SRSXODWLRQV �VWUDWpJLH G·DYHXJOHPHQW DX FULWqUH SURWpJp�� ­ GURLWH� OH
FDV G·pJDOLWp G·RSSRUWXQLWp� R� OH VHXLO SRXU OD SRSXODWLRQ GpIDYRULVpH HVW OD VHXLO LQGXLW SDU •� FKRLVL
GH PDQLqUH j DYRLU OH PrPH WDX[ GH YUDLV SRVLWLIV TXH VXU OD SRSXODWLRQ IDYRULVpH •�

2Q DXUD XQH SDULWp GpPRJUDSKLTXH FRQGLWLRQQHOOH VL �DX FKRL[�

~ÑÑÑÑÇÑÑÑÑÄ
P[sY = y∂XL = x, P = 0] = P[sY = y∂XL = x, P = 1], æy " {0, 1}
P[sY & y∂XL = x, P = 0] = P[sY & y∂XL = x, P = 1], æy " R
E[sY ∂XL = x, P = 0] = E[sY ∂XL = x, P = 1],

R� L GpVLJQH XQ VRXV�HQVHPEOH ´OpJLWLPHµ GH FRYDULDEOHV QRQ�SURWpJpHV�

3DULWp GpPRJUDSKLTXH FRQGLWLRQQHOOH �&RUEHWW�'DYLHV HW DO� �����

����� eTXLOLEUH GHV FODVVHV

$X OLHX GH SUpGLUH OD YDOHXU GH ry �FRQGLWLRQQHOOHPHQW j y HW p�� .OHLQEHUJ� 0XOODLQDWKDQ HW 5DJKDYDQ
���� DYDLHQW VXJJpUp GH SUpGLUH OD YDOHXU PR\HQQH GH s(x)�

2Q DXUD XQ pTXLOLEUH GHV FODVVHV DX VHQV IDLEOH VL

E[S(X)∂Y = y, P = 0] = E[S(X)∂Y = y, P = 1], æy " {0, 1},
RX DX VHQV IRUW VL

P[S(X) & s∂Y = 1, P = 0] = P[S(X) & s∂Y = 1, P = 1], æs " [0, 1], æy " {0, 1}.

eTXLOLEUH GHV FODVVHV � %DODQFH &ODVV �.OHLQEHUJ� 0XOODLQDWKDQ HW 5DJKDYDQ �����

���



����� eJDOLWp GH WUDLWHPHQW

2Q D XQ pJDOLWp GH WUDLWHPHQW� OH WDX[ GHV IDX[ SRVLWLIV HW GHV IDX[ QpJDWLIV VRQW LGHQWLTXHV GDQV OHV JURXSHV
SURWpJpV�

P[sY = 1∂P = 0, Y = 0]

P[sY = 0∂P = 0, Y = 1]
=

P[sY = 1∂P = 1, Y = 0]

P[sY = 0∂P = 1, Y = 1]
.

eJDOLWp GH WUDLWHPHQW � �%HUN� +HLGDUL HW DO� �����

%HUN� +HLGDUL HW DO� ���� XWLOLVHQW OH WHUPH GH WUDLWHPHQW HQ OLHQ DYHF O·LQIpUHQFH FDXVDOH GRQW QRXV
SDUOHURQV HQVXLWH� 6L OH FODVVLILHXU SURGXLW SOXV GH IDX[ QpJDWLIV TXH GH IDX[ SRVLWLIV SRXU OH JURXSH
VXSSRVp SULYLOpJLp� FHOD VLJQLILH TXH SOXV G·LQGLYLGXV GpIDYRULVpV UHoRLYHQW XQ UpVXOWDW IDYRUDEOH TXH
O·LQYHUVH�

8QH YHUVLRQ XQ SHX GLIIpUHQWH DYDLW pWp SURSRVpH SDU -XQJ HW DO� �����

/D GLIIpUHQFH HQWUH OH WDX[ GH YUDLV SRVLWLIV HW OH WDX[ GH IDX[ SRVLWLIV GRLW rWUH LGHQWLTXH GDQV OHV JURXSHV SURWpJpV�

P[sY = 1∂P = 0, Y = 1] � P[sY = 1∂P = 0, Y = 0] = P[sY = 1∂P = 1, Y = 1] � P[sY = 1∂P = 1, Y = 0].

eJDOLWp GHV GpVLQFLWDWLRQV � (TXDOL]LQJ 'LVLQFHQWLYHV �-XQJ HW DO� �����

����� /D FDOLEUDWLRQ

8Q WURLVLqPH FULWqUH FRXUDPPHQW XWLOLVp HVW SDUIRLV DSSHOp ´VXIILVDQFHµ� TXL UHTXLHUW O·LQGpSHQGDQFH
HQWUH OD FLEOH Y HW GH OD YDULDEOH VHQVLEOH P � FRQGLWLRQQHOOHPHQW j XQ VFRUH GRQQp s(X) RX j
XQH SUpYLVLRQ GRQQpH� sY � LQWURGXLW SDU 6RNRORYD HW DO� ����� HW UHSULV SOXV WDUG SDU .OHLQEHUJ�
0XOODLQDWKDQ HW 5DJKDYDQ ���� HW =DIDU HW DO� �����

2Q D SDULWp GH FDOLEUDWLRQ VL

P[Y = 1∂s(X) = t, P = 0] = P[Y = 1∂s(X) = t, P = 1], æt.

3DULWp GH FDOLEUDWLRQ� DFFXUDF\ SDULW\ � �.OHLQEHUJ� 0XOODLQDWKDQ HW 5DJKDYDQ ����� =DIDU HW DO� �����

2Q SHXW DOOHU SOXV ORLQ HQ GHPDQGDQW XQ SHX SOXV� HQ GHPDQGDQW QRQ VHXOHPHQW OD SDULWp� PDLV
DXVVL XQH ERQQH FDOLEUDWLRQ �

2Q D XQH pTXLWp GH ERQQH FDOLEUDWLRQ VL

P[Y = 1∂s(X) = t, P = 0] = P[Y = 1∂s(X) = t, P = 1] = t, æt.

%RQQH FDOLEUDWLRQ �.OHLQEHUJ� /DNNDUDMX HW DO� �����

'DQV OD SOXSDUW GHV GpILQLWLRQV TXH QRXV DYLRQV YXHV� QRXV QRXV LQWpUHVVLRQV j ry� PDLV LO HVW DXVVL
���



SRVVLEOH G·XWLOLVHU OH VFRUH s� 2Q SHXW DLQVL GpILQLU S = s(X) HW YLVHU FRPPH REMHFWLI

Y ·· P ∂ S,
GH VRUWH TXH

P(Y = 1∂S = t, p = 0) = P(Y = 1∂S = t, p = 1) = P(Y = 1∂S = t), æt " [0, 1].

2U TXDQG QRXV DYLRQV GpILQL OH ELDLV� QRXV DYLRQV QRWp TX·XQ PRGqOH pWDLW VDQV ELDLV ORFDO �ELHQ
FDOLEUp� VL E[Y ∂sY = y] HVW pJDOH j y SRXU XQ PRGqOH GH UpJUHVVLRQ� HW P[Y = 1∂S = t] = t SRXU XQ
FODVVLILHXU� $XWUHPHQW GLW� OD FRQGLWLRQ GH ´ERQQHµ FDOLEUDWLRQ UDMRXWH XQH FRQGLWLRQ GDQV O·pFULWXUH
SUpFpGHQWH�

P(Y = 1∂S = t, p = 0) = P(Y = 1∂S = t, p = 1) = P(Y = 1∂S = t) = t, æt " [0, 1],

FRPPH O·RQW GpILQL 9HUPD HW 5XELQ �����

2Q D XQH SDULWp SUpGLFWLYH VL

P[Y = 1∂sY = 1, P = 0] = P[Y = 1∂sY = 1, P = 1].

3DULWp SUpGLFWLYH ��� � RXWFRPH WHVW �&KRXOGHFKRYD �����

1RWRQV TXH VL ry Q·HVW SDV XQ FODVVLILHXU SDUIDLW �P[sY j Y ] > 0�� HW VL OHV GHX[ JURXSHV QH VRQW SDV
pTXLOLEUpV �P[P = 0] j P[P = 1]�� LO HVW LPSRVVLEOH G·DYRLU HQ PrPH WHPSV OD SDULWp SUpGLFWLYH HW
O·pJDOLWp GHV RSSRUWXQLWpV� 1RWRQV TXH

339p =
735 � P[P = p]

735 � P[P = p] + )35 � (1 � P[P = p])
, æp " {0, 1},

GH WHOOH VRUWH TXH 3390 = 3391 LPSOLTXH TXH VRLW 735� VRLW )35 HVW QXO� HW FRPPH

139p =
(1 � )35) � (1 � P[P = p])

(1 � 735) � P[P = p] + (1 � )35) � (1 � P[P = p])
, æp " {0, 1},

GH WHOOH VRUWH TXH 1390 j 1391� HW OD SDULWp SUpGLFWLYH QH SHXW rWUH DWWHLQWH�

3RXUVXLYDQW OH IRUPDOLVPH GH &KRXOGHFKRYD ����� %DURFDV� +DUGW HW DO� ���� RQW SURSRVp XQH
H[WHQVLRQ GH OD SDULWp SUpGLFWLYH

wP[Y = 1∂P = 0,sY = 1] = P[Y = 1∂P = 1,sY = 1] SUpGLFWLRQ SRVLWLYH
P[Y = 1∂P = 0,sY = 0] = P[Y = 1∂P = 1,sY = 0] SUpGLFWLRQ QpJDWLYH,

RX
P[Y = 1∂P = 0,sY = ry] = P[Y = 1∂P = 1,sY = ry], æry " {0, 1}.

3DULWp SUpGLFWLYH ��� �%DURFDV� +DUGW HW DO� �����

)LQDOHPHQW� QRWRQV TXH .OHLQEHUJ� /DNNDUDMX HW DO� ���� RQW LQWURGXLW XQH QRWLRQ G·pTXLOLEUH SDU
FODVVH �´EDODQFH IRU SRVLWLYH � QHJDWLYH FODVVµ��

wE(S∂Y = 1, P = 1) = E(S∂Y = 1, P = 0), pTXLOLEUH SRXU OD FODVVH SRVLWLYH
E(S∂Y = 0, P = 1) = E(S∂Y = 0, P = 0), pTXLOLEUH SRXU OD FODVVH QpJDWLYH.

���



����� 3ULQFLSH GH QRQ�UHFRQVWUXFWLRQ

8QH GHUQLqUH DSSURFKH HQILQ SHXW rWUH LQVSLUpH GH .LP ����� SRXU TXL� XQH DXWUH IDoRQ GH GpILQLU
VL XQH FODVVLILFDWLRQ HVW MXVWH� RX SDV� HVW GH WHVWHU VL RQ SHXW DIILUPHU� j SDUWLU GX UpVXOWDW� VL OH
VXMHW pWDLW PHPEUH G·XQ JURXSH SURWpJp RX QRQ� (Q G·DXWUHV WHUPHV� VL OH UpVXOWDW G·XQ LQGLYLGX
QH QRXV SHUPHW SDV GH SUpGLUH OHV DWWULEXWV GH FHW LQGLYLGX PLHX[ TX·HQ OHV GHYLQDQW HQ O·DEVHQFH
G·LQIRUPDWLRQV� QRXV SRXYRQV GLUH TXH FH UpVXOWDW D pWp DWWULEXp GH PDQLqUH pTXLWDEOH�

6L QRXV QH SRXYRQV SDV GLUH� j SDUWLU GX UpVXOWDW �x� s(x)� y HW ry�� VL OH VXMHW pWDLW PHPEUH G·XQ JURXSH SURWpJp RX
QRQ� RQ SDUOHUD G·pTXLWp SDU QRQ�UHFRQVWUXFWLRQ GH O·DWWULEXW SURWpJp

P[P = 0∂X, s(X),sY , Y ] = P[P = 1∂X, s(X),sY , Y ]

1RQ�UHFRQVWUXFWLRQ GH O·DWWULEXW SURWpJp �.LP �����

����� &RPSDUDLVRQ GHV FULWqUHV G·pTXLWp

3RXU UpVXPHU� RQ SHXW FRQVLGpUHU OD )LJXUH ����� /D SDULWp GpPRJUDSKLTXH VH WUDGXLUDLW SDU

P(sY = 1∂P = p) = P(sY = 1), æp

VRLW HQFRUH 73+ )3 GRLW rWUH LGHQWLTXH VXU OHV GHX[ JURXSHV �p = 0 HW p = 1�� ,FL� F·HVW OH FDV� FDU OH
WDX[ GH SRVLWLI YDXW 50 � GDQV OHV GHX[ JURXSHV� 3RXU OD QRWLRQ G·pJDOLWp GHV FKDQFHV� VLJQLILH

P(sY = 1∂P = 0, Y = y) = P(sY = 1∂Y = 1, Y = y) = P(sY = 1∂Y = y), æy,

DXWUHPHQW GLW OHV WDX[ GH IDX[ SRVLWLIV HW GH IDX[ QpJDWLIV GRLYHQW rWUH LGHQWLTXHV�

)3
71+ )3 HW

)1
73+ )1 GRLYHQW rWUH LGHQWLTXHV VXU OHV GHX[ JURXSHV.

&·HVW LFL OH FDV� FDU OH WDX[ GH IDX[ SRVLWLIV YDXW �� �� TXH p YDLOOH 0 RX 1 �DYHF ����� FRQWUH �������
HW OH WDX[ GH IDX[ QpJDWLIV YDXW DXVVL �� � GDQV OHV GHX[ JURXSHV� 3RXU OD SDULWp SUpGLFWLYH

P(Y = 1∂P = 0,sY = y) = P(Y = 1∂P = 1,sY = y) = P(Y = 1∂sY = y), æy

DXWUHPHQW GLW� OHV YDOHXUV SUpGLFWLYHV SRVLWLYHV HW QpJDWLYHV GRLYHQW rWUH LGHQWLTXHV�

73
73+ )3 HW

71
71+ )1 GRLYHQW rWUH LGHQWLTXHV VXU OHV GHX[ JURXSHV.

2U LFL OHV YDOHXUV SUpGLFWLYHV SRVLWLYHV YDOHQW UHVSHFWLYHPHQW �� � HW �� �� VXLYDQW OD YDOHXU GH p
������ HW ������� 3RXU O·DFFXUDF\ JOREDOH�

P(sY = Y ∂P = p) = P(sY = Y ), æp

VRLW HQFRUH 73+ 71 GRLW rWUH LGHQWLTXH VXU OHV GHX[ JURXSHV �p = 0 HW p = 1�� &·HVW LFL OH FDV FDU OH
WDX[ G·REVHUYDWLRQV ELHQ FODVVpHV YDXW �� �� )LQDOHPHQW� SRXU OD QRWLRQ G·pJDOLWp GH WUDLWHPHQW�

P(sY = Y ∂P = p) = P(sY = Y ), æp

VRLW HQFRUH )3/)1 GRLW rWUH LGHQWLTXH VXU OHV GHX[ JURXSHV �p = 0 HW p = 1�� 2U LFL� OHV WDX[ YDOHQW
UHVSHFWLYHPHQW ��� HW ���� TXL QH VRQW SDV pJDX[�

2Q SHXW UpVXPHU OHV GLIIpUHQWHV QRWLRQV G·pTXLWp GDQV OH WDEOHDX ����

���



ŷ = 1ŷ = 0

y = 0

y = 1

71 ���

)1 ���

)3 ���

73 ���

ŷ = 1ŷ = 0

y = 0

y = 1

71 ���

)1 ���

)3 ���

73 ���

p = 0 p = 1

)LJXUH ���� ² eTXLWp G·XQ FODVVLILHXU j SDUWLU GHVPDWULFHV GH FRQIXVLRQ� VXU OHV GHX[ VRXV�SRSXODWLRQV�
p = 0 j JDXFKH HW p = 1 j GURLWH�

VWDWLVWLFDO SDULW\ 'ZRUN HW DO� ���� P[sY = 1∂P = p] = FVW, æp LQGHSHQGHQFH

FRQGLWLRQDO VWDWLVWLFDO SDULW\ &RUEHWW�'DYLHV HW DO� ���� P[sY = 1∂P = p,X = x] = FVWx, æp, y sY ·· P

HTXDOL]HG RGGV +DUGW HW DO� ���� P[sY = 1∂P = p, Y = y] = FVWy, æp, y VHSDUDWLRQ

HTXDOL]HG RSSRUWXQLW\ +DUGW HW DO� ���� P[sY = 1∂P = p, Y = 1] = FVW, æp

SUHGLFWLYH HTXDOLW\ &RUEHWW�'DYLHV HW DO� ���� P[sY = 1∂P = p, Y = 0] = FVW, æp sY ·· P ∂ Y
EDODQFH �SRVLWLYH� .OHLQEHUJ� /DNNDUDMX HW DO� ���� E[S∂P = p, Y = 1] = FVW, æp S ·· P ∂ Y
EDODQFH �QHJDWLYH� .OHLQEHUJ� /DNNDUDMX HW DO� ���� E[S∂P = p, Y = 0] = FVW, æp

FRQGLWLRQDO DFFXUDF\ HTXDOLW\ %HUN� +HLGDUL HW DO� ���� P[Y = y∂P = p,sY = y] = FVWy, æp, y VXIILFLHQF\

SUHGLFWLYH SDULW\ &KRXOGHFKRYD ���� P[Y = 1∂P = p,sY = 1] = FVW, æp

FDOLEUDWLRQ &KRXOGHFKRYD ���� P[Y = 1∂P = p, S = s] = FVWs, æp, s Y ·· P ∂ sY
ZHOO�FDOLEUDWLRQ &KRXOGHFKRYD ���� P[Y = 1∂P = p, S = s] = s, æp, s

DFFXUDF\ HTXDOLW\ %HUN� +HLGDUL HW DO� ���� P[sY = Y ∂P = p] = FVW, æp

WUHDWPHQW HTXDOLW\ %HUN� +HLGDUL HW DO� ����
)1p

)3p
= FVWp, æp

7DEOH ��� ² 'pILQLWLRQV GH O·pTXLWp SDU JURXSHV�

����� 5HOD[DWLRQ HW LQWHUYDOOHV GH FRQILDQFH

6HXLO H[RJqQH HW UHOD[DWLRQ

1RXV DYLRQV YX TXH O·pTXLWp GpPRJUDSKLTXH VH WUDGXLW SDU O·pJDOLWp

P[sY = 1∂P = 0]

P[sY = 1∂P = 1]
= 1 =

P[sY = 1∂P = 1]

P[sY = 1∂P = 0]
.

6L FHWWH DSSURFKH HVW LQWHOOHFWXHOOHPHQW LQWpUHVVDQWH� OD UpDOLWp VWDWLVWLTXH IDLW TX·DYRLU XQH pJDOLWp
SDUIDLWH HQWUH GHX[ SUREDELOLWpV �SUpGLFWLYHV� HVW VRXYHQW LPSRVVLEOH�

���



8QH IRQFWLRQ GH GpFLVLRQ sY D XQ LPSDFW GLVSDUDWH VL� SRXU XQ VHXLO ⌧ FKRLVL D SULRUL

PLQwP[sY = 1∂P = 0]

P[sY = 1∂P = 1]
,
P[sY = 1∂P = 1]

P[sY = 1∂P = 0]
} < ⌧ �VRXYHQW �� ��.

,PSDFW GLVSDUDWH � �)HOGPDQ HW DO� �����

&HWWH UqJOH GLWH GHV ´TXDWUH FLQTXLqPHVµ� DVVRFLpH DX VHXLO ⌧ = 80 � D pWp GpILQLH j O·RULJLQH
SDU OH FRPLWp FRQVXOWDWLI WHFKQLTXH VXU OHV WHVWV GH OD &RPPLVVLRQ GHV SUDWLTXHV pTXLWDEOHV HQ
PDWLqUH G·HPSORL GH O·eWDW GH &DOLIRUQLH �)(3&� ´)DLU (PSOR\PHQW 3UDFWLFH &RPPLVVLRQµ�� TXL D
SXEOLp OHV GLUHFWLYHV GH O·eWDW GH &DOLIRUQLH VXU OHV SURFpGXUHV GH VpOHFWLRQ GHV HPSOR\pV HQ RFWREUH
����� FRPPH OH UDSSHOOHQW )HOGPDQ HW DO� ����� 0HUFDW�%UXQV ���� RX HQFRUH %LGGOH ����� &HWWH
QRUPH V·HVW HQVXLWH LPSRVpH GDQV OHV ´8QLIRUP *XLGHOLQHV RQ (PSOR\HH 6HOHFWLRQ 3URFHGXUHV GH
����� XWLOLVpHV SDU O·(TXDO (PSOR\PHQW 2SSRUWXQLW\ &RPPLVVLRQ �((2&�� OH PLQLVWqUH GX WUDYDLO HW
OH PLQLVWqUH GH OD MXVWLFH GHV eWDWV�8QLV� 8Q SRLQW LPSRUWDQW LFL HVW TXH FHWWH IRUPH GH GLVFULPLQDWLRQ
VH SURGXLVDLW PrPH ORUVTXH O·HPSOR\HXU Q·DYDLW SDV O·LQWHQWLRQ GH GLVFULPLQHU� PDLV HQ UHJDUGDQW OHV
VWDWLVWLTXHV GH O·HPSORL �VXU OH JHQUH RX XQ FULWqUH UDFLDO�� LO pWDLW SRVVLEOH G·REVHUYHU �HW GH FRUULJHU�
XQ ELDLV GLVFULPLQDWRLUH�

3DU H[HPSOH� VXU OHV GRQQpHV GH OD )LJXUH ����

P[sY = 1∂P = •]

P[sY = 1∂P = •]
=

1
3
8 80 �.

8QH DXWUH DSSURFKH� VXJJpUpH SRXU UHOD[HU O·pJDOLWp P(sY = 1∂P = 0) = P(sY = 1∂P = 1)� FRQVLVWH
j LQVWUXLUH XQH QRWLRQ G·"�pTXLWp

∂P(sY = 1∂P = 0) � P(sY = 1∂P = 1)∂ < ".
/·pFDUW GH JDXFKH pWDQW SDUIRLV DSSHOp ´GLIIpUHQFH GH SDULWp VWDWLVWLTXHµ �SPD�� åOLREDLWH ����
VXJJqUH GH QRUPDOLVHU OD GLIIpUHQFH GH SDULWp VWDWLVWLTXH�

NSPD =
SPD
DPD[

R� DPD[ = PLQ vP(ry = 1)

P(p = 1)
,
P(ry = 0)

P(p = 0)
| ,

GH WHOOH VRUWH TXH NSPD = 1 SRXU XQH GLVFULPLQDWLRQ PD[LPDOH�

6HXLO HQGRJqQH HW LQWHUYDOOHV GH FRQILDQFH

%HVVH HW DO� ���� SURSRVHQW XQH DXWUH DSSURFKH� VXU OD EDVH G·LQWHUYDOOH GH FRQILDQFH SRXU GHV
FULWqUHV G·pTXLWp� 3DU H[HPSOH� SRXU O·LPSDFW GLVSDUDWH� QRXV DYRQV YX TX·LO IDOODLW FDOFXOHU

T =
P[Y = 1∂P = 0]

P[Y = 1∂P = 1]
,

GRQW OD YHUVLRQ HPSLULTXH HVW

Tn =
<i yi1(pi = 0)

<i yi1(pi = 1)
�
<i 1(pi = 1)

<i 1(pi = 0)
,

TXH O·RQ SHXW XWLOLVHU SRXU FRQVWUXLUH XQ LQWHUYDOOH GH FRQILDQFH SRXU T �%HVVH HW DO� ���� SURSRVHQW
XQ WHVW DV\PSWRWLTXH� PDLV GHV PpWKRGHV GH UppFKDQWLOORQDJH VRQW HQYLVDJHDEOHV��

���



������ ,QGpSHQGDQFH FRQGLWLRQQHOOH

/HV FRQGLWLRQV pFULWHV HQ WHUPHV G·LQGpSHQGDQFH FRQGLWLRQQHOOH ² SDU H[HPSOH sY ·· P ∂ Y SRXU
O·pJDOLWp GH FKDQFHV ² HVW DXVVL DSSHOpH ´FRQGLWLRQ GH VpSDUDWLRQµ� HW VHUD ODUJHPHQW XWLOLVpH TXDQG
RQ pYRTXHUD OHV JUDSKHV FDXVDX[ �GDQV OD VHFWLRQ VXLYDQWH�� 2Q SHXW UDSSHOHU TXH FHWWH FRQGLWLRQ
HVW WUqV SURFKH GH OD SURSULpWp GH 0DUNRY j O·RUGUH ��

(Xn) YpULILH OD SURSULpWp GH 0DUNRY ø Xn+1 ·· {Xn�1, Xn�2,⇧} ∂ Xn.

&DU LQWXLWLYHPHQW� FHOD VLJQLILH TXH FRQQDvWUHXn HQOqYH WRXW LQWpUrW jXn�1 SRXU SUpGLUHXn+1� &HWWH
SURSULpWp HVW DXVVL SDUIRLV DSSHOpH ´SURSULpWp GH VXIILVDQFHµ� 2Q SHXW HQ HIIHW PRQWUHU TX·RQ D XQ
WKpRUqPH GH VpSDUDELOLWp GH OD IRUPH

X ·· Y ∂ Z ø øg, h : P[X = x, Y = y, Z = z] = g(x, z) � h(y, z).

1RWRQV TXH VLX ·· Y ∂ Z HWX ·· Z DORUV RQ D O·LQGpSHQGHQFH QRQ�FRQGLWLRQQHOOH HQWUH QRV GHX[
YDULDEOHV� X ·· Y � (W VL RQ D j OD IRLV X ·· Y ∂ Z HW X ·· Y DORUV VRLW X ·· Z� VRLW Y ·· Z�
&RPPH QRXV OH YHUURQV SDU OD VXLWH

X ·· Y ∂ Z ø Y ·· X ∂ Z,
FH TXL SRVHUD GHV VRXFLV TXDQG RQ HVVD\HUD GH WUDYDLOOHU VXU GHV JUDSKHV FDXVDX[ GLULJpV� 'H SOXV

X ·· Y ∂ Z HW U = h(Y ) º X ·· U ∂ Z.
8QH QRWLRQ SOXV IDLEOH HVW OD YHUVLRQ DX VHFRQG RUGUH� X · Y ∂ Z� VLJQLILDQW VLPSOHPHQW TXH OD
FRUUpODWLRQ SDUWLHOOH HVW QXOOH�

rXY ∂Z = FRY[X � E(X∂Z), Y � E(Y ∂Z)] = 0.

������ 0LVH HQ ±XYUH HW FRPSDUDLVRQ

6XU O·H[HPSOH GLVFUHW �DYHF �� REVHUYDWLRQV� GH OD )LJXUH ���� UHSULV GDQV OH WDEOHDX ���� RQ REWLHQW
OHV YDOHXUV GX WDEOHDX �� ����

p • • • • • • • • • • • • • • • • • • • • • • • •

y � � � � � � � � � � � � � � � � � � � � � � � �

ry � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH ��� ² 'RQQpHV GH OD )LJXUH ���� RUGRQQpHV VXLYDQW OHXU VFRUH S �QRQ LQGLTXp LFL� DYHF XQ VHXLO
LGHQWLTXH SRXU OHV GHX[ JURXSHV �p " {•,•}�� HW DYHF ry = 1[VHXLO,1](s)�

6XU O·H[HPSOH FRQWLQX GH OD )LJXUH ���� RQ REWLHQW OHV YDOHXUV GX WDEOHDX ���� DYHF XQ PrPH VHXLO
GH �� � SRXU OHV GHX[ JURXSHV� FRPPH VXU OD )LJXUH ����� RX DORUV DYHF GHX[ VHXLOV GLIIpUHQWV� DYHF
56 � HW 66 � UHVSHFWLYHPHQW SRXU OHV JURXSHV EOHX • �RX p = 0� HW URXJH • �RX p = 1�� FRPPH VXU OD
)LJXUH ����� 6XU OHV )LJXUHV ���� HW ����� HQ KDXW ILJXUHQW OHV GHQVLWpV FRQGLWLRQQHOOHV GH S∂Y =
1, P = • �WUDLW SOHLQ� HW S∂Y = 0, P = • �HQ SRLQWLOOpV�� j JDXFKH �SRSXODWLRQ VXSSRVpH IDYRULVpH�� HW

��� 'DQV OHV WDEOHDX[ ���� ��� HW ���� OD FRORQQH ¶GLII· GRQQH OD GLIIpUHQFH DEVROXH HQWUH OHV GHX[ SUREDELOLWpV �H[SULPpHV
HQ SRXUFHQWDJH� HW OD FRORQQH ¶���· GRQQH OD GLIIpUHQFH UHODWLYH HQWUH OHV GHX[ SUREDELOLWpV� H[SULPpH HQ SRXUFHQWDJH�

���



1RP )RUPXOH SUREDELOLVWH • • GLII ���

VWDWLVWLFDO SDULW\ P[sY = 1∂P = `] ���� � ���� � ���� ������ �

HTXDOL]HG RSSRUWXQLW\ P[sY = 1∂P = `, Y = 1] ���� � ���� � ���� ������ �

SUHGLFWLYH HTXDOLW\ P[sY = 1∂P = `, Y = 0] ��� � ���� � ���� �

FRQGLWLRQDO DFFXUDF\ P[Y = 0∂P = `,sY = 0] ���� � ���� � ���� ����� �

SUHGLFWLYH SDULW\ P[Y = 1∂P = `,sY = 1] ����� � ���� � ����� ����� �

DFFXUDF\ HTXDOLW\ P[sY = Y ∂P = `] ���� � ���� � ��� ����� �

WUHDWPHQW HTXDOLW\ )1`/)3` � ���� � � �

7DEOH ��� ² 'RQQpHV GH OD )LJXUH ��� HW GH OD 7DEOH ���� DYHF OHV GLIIpUHQWV FRQFHSWV G·pTXLWp� OHV
YDOHXUV GHV PHVXUHV SRXU OHV GHX[ JURXSHV� p " {•,•}� OD GLIIpUHQFH DEVROXH HW OD GLIIpUHQFH UHODWLYH
�HQ SRXUFHQWDJH��

OHV GHQVLWpV FRQGLWLRQQHOOHV GH S∂Y = 1, P = • HW S∂Y = 0, P = •� j GURLWH �SRSXODWLRQ VXSSRVpH
GpIDYRULVpH�� (Q EDV� ILJXUHQW OHV IRQFWLRQV GH VXUYLH� t ( P(S > t∂Y = y, P = `)� DYHF� VXU OD
)LJXUH �����

ry = w1[60 �,100 �](s) VL p = • RX 0

1[60 �,100 �](s) VL p = • RX 1,

HW VXU OD )LJXUH �����

ry = w1[56 �,100 �](s) VL p = • RX 0

1[66 �,100 �](s) VL p = • RX 1.

/HV SUREDELOLWpV LQGLTXpHV VXU OHV IRQFWLRQV GH VXUYLH VRQW OHV SUREDELOLWpV GH ´YUDLVµ SRVLWLIV RX
QpJDWLIV� VHORQ� DYHF SDU H[HPSOH

P(sY = 0∂Y = 0, P = •) = 90.4 � HW P(sY = 1∂Y = 1, P = •) = 66.3 �

DORUV TXH OHV WDX[ GH ´IDX[µ QpJDWLIV RX SRVLWLIV� VRQW UHVSHFWLYHPHQW

P(sY = 1∂Y = 0, P = •) = 9.6 � HW P(sY = 0∂Y = 1, P = •) = 33.7 �.

��� eTXLWp DX QLYHDX LQGLYLGXHO

'DQV OD VHFWLRQ SUpFpGHQWH� QRXV QRXV LQWpUHVVLRQV j XQH QRWLRQ G·pTXLWp ´GHV JURXSHVµ �DYHF
GHV VRXV�JURXSHV FRQVWLWXpV SDU OHV YDOHXUV GH y� p HW � RX ry �� /·pTXLWp LQGLYLGXHOOH HVW XQH QRWLRQ
UHODWLYHPHQW GLIIpUHQWH� /HV WURLV FULWqUHV SUpFpGHQWV VRQW WRXV EDVpV VXU OH JURXSH DORUV TXH O·pTXLWp
LQGLYLGXHOOH� FRPPH VRQ QRP O·LQGLTXH� HVW EDVpH VXU O·LQGLYLGX� (OOH D pWp SURSRVpH SRXU OD SUHPLqUH
IRLV GDQV 'ZRUN HW DO� ����� /D QRWLRQ G·pTXLWp LQGLYLGXHOOH PHW O·DFFHQW VXU OH IDLW TXH GHV LQGLYLGXV
VLPLODLUHV �VXU OHV DWWULEXWV QRQ�SURWpJpV� GRLYHQW rWUH WUDLWpV GH PDQLqUH VLPLODLUH�

����� 3UR[LPLWp HQWUH LQGLYLGXV �HW SURSULpWp GH /LSVFKLW]�

/·LGpH QDWXUHOOH� TXH O·RQ WURXYH FKH] /XRQJ HW DO� ����� HVW TXH GHX[ LQGLYLGXV ´SURFKHVµ �DX
VHQV GHV FDUDFWpULVWLTXHV QRQ�SURWpJpHV x� GRLYHQW DYRLU OD PrPH SUpYLVLRQ� &RQVLGpURQV GHX[

���



)LJXUH ���� ² ([HPSOH FRQWLQX� DYHF OH PrPH VHXO �60 �� GDQV OHV GHX[ JURXSHV� p " {•,•} RX
p " {0, 1}� DYHF OD GHQVLWp GH s HQ KDXW� HW VD IRQFWLRQ GH VXUYLH HQ EDV� HW ry = 1[60 �,100 �](s)�

PpWULTXHV� XQH VXU [0, 1] ✓ [0, 1] RX {0, 1} ✓ {0, 1} QRWpH D� HW XQH VXU X ✓ X QRWpH d� GH WHOOH
VRUWH TX·RQ DXUD XQH pTXLWp LQGLYLGXHOOH VXU XQH EDVH GH GRQQpHV GH WDLOOH n VL RQ D OD SURSULpWp
�GLWH GH /LSVFKLW]� VXLYDQWH

D(ryi, ryj) RX D(si, sj) & d(xi,xj), æi, j = 1,⇧, n.

'XLYHVWHLMQ HW )HHOGHUV ���� SDUODLHQW GH FODVVLILFDWLRQ PRQRWRQH� ,O HVW GLIILFLOH GH GpWHUPLQHU
TXHOOH HVW OD PpWULTXH j XWLOLVHU SRXU PHVXUHU OD VLPLODULWp GH GHX[ LQGLYLGXV �DXWUHPHQW GLW HQWUH
xi HW xj �� FRPPH O·H[SOLTXDLHQW .LP HW DO� ����� /H SOXV XVXHO HVW G·XWLOLVHU XQH GLVWDQFH GH W\SH
0DKDODQRELV� SRXU WHQLU FRPSWH GHV pFKHOOHV GLIIpUHQWHV HQWUH OHV YDULDEOHV�

���



1RP )RUPXOH SUREDELOLVWH •/0 •/1 GLII ���

VWDWLVWLFDO SDULW\ P[sY = 1∂P = `] �� � ���� � ���� ���� �

HTXDOL]HG RSSRUWXQLW\ P[sY = 1∂P = `, Y = 1] ���� � ���� � ���� ���� �

SUHGLFWLYH HTXDOLW\ P[sY = 1∂P = `, Y = 0] ��� � ���� � ���� ����� �

FRQGLWLRQDO DFFXUDF\ P[Y = 0∂P = `,sY = 0] ���� � ���� � ��� ��� �

SUHGLFWLYH SDULW\ P[Y = 1∂P = `,sY = 1] ���� � ���� � ����� ����� �

DFFXUDF\ HTXDOLW\ P[sY = Y ∂P = `] �� � ���� � ���� ���� �

WUHDWPHQW HTXDOLW\ )1`/)3` ����� ���� ������ ��� �

7DEOH ��� ² 'LIIpUHQWV FRQFHSWV G·pTXLWp VXU OD EDVH GH OD )LJXUH ����� DYHF OHV YDOHXUV GHV PHVXUHV
SRXU OHV GHX[ JURXSHV� p " {•,•} RX p " {0, 1}� OD GLIIpUHQFH DEVROXH HW OD GLIIpUHQFH UHODWLYH �HQ
SRXUFHQWDJH�� DYHF OH PrPH VHXLO ��� �� GDQV OHV GHX[ JURXSHV SRXU REWHQLU ry j SDUWLU GX VFRUH s�

1RP )RUPXOH SUREDELOLVWH • � � •/1 GLII ���

VWDWLVWLFDO SDULW\ P[sY = 1∂P = `] ���� � ���� � ��� ���� �

HTXDOL]HG RSSRUWXQLW\ P[sY = 1∂P = `, Y = 1] ���� � ���� � ���� ����� �

SUHGLFWLYH HTXDOLW\ P[sY = 1∂P = `, Y = 0] ���� � ���� � ��� ���� �

FRQGLWLRQDO DFFXUDF\ P[Y = 0∂P = `,sY = 0] ���� � �� � ���� ����� �

SUHGLFWLYH SDULW\ P[Y = 1∂P = `,sY = 1] ���� � ���� � ����� ����� �

DFFXUDF\ HTXDOLW\ P[sY = Y ∂P = `] ���� � ���� � ���� ����� �

WUHDWPHQW HTXDOLW\ )1`/)3` ����� ����� ����� ��� �

7DEOH ��� ² 'LIIpUHQWV FRQFHSWV G·pTXLWp VXU OD EDVH GH OD )LJXUH ����� DYHF OHV YDOHXUV GHV PHVXUHV
SRXU OHV GHX[ JURXSHV� p " {•,•}� OD GLIIpUHQFH DEVROXH HW OD GLIIpUHQFH UHODWLYH �HQ SRXUFHQWDJH��
DYHF XQ VHXLO GLIIpUHQW ��� � VL p = • HW �� � VL p = •� GDQV OHV GHX[ JURXSHV SRXU REWHQLU ry j SDUWLU
GX VFRUH s�

����� &DXVDOLWp GDQV XQ FRQWH[WH G\QDPLTXH

$YDQW GH GpILQLU OD ´FDXVDOLWpµ GDQV OH FRQWH[WH GHV GRQQpHV LQGLYLGXHOOHV� UDSSHORQV TXH� GDQV XQ
FRQWH[WH GH GRQQpHV WHPSRUHOOHV� *UDQJHU ���� D LQWURGXLW XQ FRQFHSW GH ´FDXVDOLWpµ TXL SUHQG
XQH IRUPH UHODWLYHPHQW VLPSOH SRXU GHV G\QDPLTXHV GpFULWHV SDU XQH FRUUpODWLRQ

wx1,t+1 = c1 + a1,1x1,t + a1,2x2,t + "1,t
x2,t+1 = c2 + a2,1x1,t + a2,2x2,t + "2,t

QRWp DXVVL xt+1 = c+Axt + "t+1� R� OHV WHUPHV KRUV�GLDJRQDOH GH OD PDWULFH G·DXWRUpJUHVVLRQ
A SHUPHWWHQW GH TXDQWLILHU OD ´ODJJHG FDXVDOLW\µ� DXWUHPHQW GLW XQ HIIHW FDXVDO GpFDOp �HQWUH t HW
t + 1� DYHF UHVSHFWLYHPHQW x1 � x2 RU x1 ⇥ x2� 3DU H[HPSOH OD )LJXUH ���� PRQWUH OH QXDJH GH
SRLQWV (x1,t, x2,t+1) HW (x2,t, x1,t+1)� j JDXFKH HW j GURLWH� R� UHVSHFWLYHPHQW x1 GpVLJQH OH QRPEUH
GH F\FOLVWHV j 6WRFNKROP� SDU MRXU� HQ ���� �j XQH LQWHUVHFWLRQ URXWLqUH GRQQpH� HW x2 GpVLJQH
OD WHPSpUDWXUH �PR\HQQH� OH PrPH MRXU� /H JUDSKLTXH GH JDXFKH UHYLHQW j VH GHPDQGHU VL OD
WHPSpUDWXUH FDXVH OH QRPEUH GH F\FOLVWHV �VL OD WHPSpUDWXUH PRQWH� OH QRPEUH GH F\FOLVWHV VXU
OHV URXWHV DXJPHQWH� HW OH JUDSKLTXH GH GURLWH UHYLHQW j VH GHPDQGHU VL OH QRPEUH GH F\FOLVWHV

���



)LJXUH ���� ² ([HPSOH FRQWLQX� DYHF GHV VHXLOV GLIIpUHQWV �56 � HW 66 �� GDQV OHV GHX[ JURXSHV�
p " {•,•} RX p " {0, 1}� DYHF OD GHQVLWp GH s HQ KDXW� HW VD IRQFWLRQ GH VXUYLH HQ EDV� HW
ry = 1[56 �,100 �](s) VL p = • HW ry = 1[66 �,100 �](s) VL p = •�

FDXVH OD WHPSpUDWXUH �VL OH QRPEUH GH F\FOLVWHV VXU OHV URXWHV DXJPHQWH� OD WHPSpUDWXUH PRQWH��
'DQV OHV GHX[ FDV� VL RQ HVWLPH

wx1 � x2 : x2,t+1 = �1 + ↵2,1x1,t + ⌘1,t,

x1 ⇥ x2 : x1,t+1 = �2 + ↵1,2x2,t + ⌘2,t,

���



RQ REVHUYH GHV UpJUHVVLRQV VLJQLILFDWLYHV �PDLV FH Q·HVW SDV XQ WHVW FDXVDO�

~ÑÑÑÑÇÑÑÑÑÄ
x1 � x2 : x2,t+1 = 4320

(234)
+ 757

(23)
x1,t + ⌘1,t, R

2 = 75.72 �

x1 ⇥ x2 : x1,t+1 = �1.98
(0.04)

+ 0.001
(0.00003)

x2,t + ⌘2,t, R
2 = 72.41 �

2Q SHXW XWLOLVHU OH WHVW GH *UDQJHU� VXU OHV GRQQpHV GH OD )LJXUH ����� VXU OHV GHX[ K\SRWKqVHV
FDXVDOHV �QRQ SDV VXU OHV QLYHDX[ PDLV VXU OHV YDULDWLRQV MRXUQDOLqUHV� GX QRPEUH GH F\FOLVWHV� HW
GH OD WHPSpUDWXUH�

wx1 � x2 : H0 : a2,1 = 0, p � YDOXH = 56.66 �
x1 ⇥ x2 : H0 : a1,2 = 0, p � YDOXH = 0.004 �

$XWUHPHQW GLW� IRUW ORJLTXHPHQW� RQ REVHUYH TXH OD WHPSpUDWXUH D XQ OLHQ FDXVDO VXU OD SUpVHQFH GH
F\FOLVWHV VXU OHV URXWHV� PDLV SDV O·LQYHUVH�

)LJXUH ���� ² 1RPEUH GH F\FOLVWHV SDU MRXU �x2�� HQ ����� j 6WRFNKROP� HW WHPSpUDWXUH TXRWLGLHQQH
PR\HQQH �x1�� /HV GURLWHV GH UpJUHVVLRQ VRQW HVWLPpHV XQLTXHPHQW VXU OHV MRXUV R� OD WHPSpUDWXUH
H[FpGDLW 0` &�

'DQV XQ FRQWH[WH QRQ�G\QDPLTXH� GpILQLU OD FDXVDOLWp VHUD XQ H[HUFLFH SOXV SpULOOHX[�

����� &DXVDOLWp HW JUDSKV GLULJpV

(QFRUH XQH IRLV� DYRLU GHV YDULDEOHV SUpGLFWLYHV FDXVDOHV� HQ DVVXUDQFH� HVW SDUWLFXOLqUHPHQW
LPSRUWDQW� 6ZHGORII ���� DIILUPDLW ´WKH SUREOHP� RI FRXUVH� LV WKDW ILQGLQJ VXFK QRQ�FDXVDOO\ UHODWHG
FRUUHODWLRQV PHDQV WKDW WKH SROLF\KROGHU FDQQRW� DQG OLNHO\ VKRXOG QRW� WU\ WR PLQLPL]H WKH DFWLYLW\�
EHKDYLRU� RU FKDUDFWHULVWLFµ� 0DOKHXUHXVHPHQW� OHV FRUUpODWLRQV ´IRUWHVµ �SDUIRLV VXIILVDQWHV HQ
DSSUHQWLVVDJHPDFKLQH� QH VXIILVHQW SDV� HW 6SLUWHV HW DO�����QRWDLHQW TX·LO VHUDLW GLIILFLOH GH GpILQLU
FH TX·HVW OD FDXVDOLWp� HW TX·LO VHUDLW SUREDEOHPHQW SOXV VLPSOH GH O·D[LRPDWLVHU� (Q G·DXWUHV WHUPHV�
RQ YD FRPPHQFHU SDU GpWHUPLQHU OHV DWWULEXWV TXL VHUDLHQW FRQVLGpUpV FRPPH QpFHVVDLUHV SRXU
TX·XQH UHODWLRQ VRLW FRQVLGpUpH FRPPH FDXVDOH� RQ IRUPDOLVH PDWKpPDWLTXHPHQW FHV SURSULpWpV� HW
RQ UHJDUGH VL FHV D[LRPHV VH WUDGXLVHQW SDU XQH FDUDFWpULVDWLRQ LQWHUSUpWDEOH G·XQH UHODWLRQ FDXVDOH�

���



3DU H[HPSOH� LO VHPEOH OpJLWLPH TXH FHV UHODWLRQV VRLHQW WUDQVLWLYHV � VL x1 FDXVH x2 HW VL x2 FDXVH
x3� DORUV LO GRLW pJDOHPHQW rWUH YUDL TXH x1 FDXVH x3� 2Q SRXUUDLW DORUV SDUOHU GH FDXVDOLWp JOREDOH�
0DLV XQH YHUVLRQ ORFDOH VHPEOH H[LVWHU � VL x1 FDXVH x3 VHXOHPHQW SDU O·LQWHUPpGLDLUH GH x2� DORUV
LO HVW SRVVLEOH GH EORTXHU O·LQIOXHQFH GH x1 VXU x3 VL RQ HPSrFKH x2 G·rWUH LQIOXHQFpH SDU x1� 2Q
SRXUUDLW DXVVL GHPDQGHU j FH TXH OD UHODWLRQ FDXVDOH VRLW LUUpIOH[LYH� DX VHQV R� x1 QH SHXW SDV VH
FDXVHU HOOH�PrPH� /H GDQJHU GH FHWWH SURSULpWp HVW TX·HOOH WHQG j FKHUFKHU XQH H[SOLFDWLRQ FDXVDOH
j WRXWH YDULDEOH� (QILQ� XQH SURSULpWp G·DV\PpWULH GH OD UHODWLRQ HVW VRXYHQW VRXKDLWpH� GDQV OH VHQV
R� x1 FDXVH x2 LPSOLTXH TXH x2 QH SHXW FDXVHU x1� &RPPH OH QRWDLW :ULJKW ����� ELHQ DYDQW 3HDUO
����� O·RXWLO OH SOXV QDWXUHO SRXU GpFULUH YLVXHOOHPHQW HW VLPSOHPHQW FHV UHODWLRQV FDXVDOHV HVW
SUREDEOHPHQW FHOXL GHV JUDSKHV GLULJpV�

8QH YDULDEOH VHUD LFL XQ Q±XG GX UpVHDX �SDU H[HPSOH x1 RX x2�� HW XQH UHODWLRQ FDXVDOH� GDQV OH
VHQV ´x1 FDXVH x2µ VH WUDGXLUD SDU XQH IOqFKH GLULJpH GH x1 YHUV x2 �FRPPH QRXV OH IDLVLRQV VXU
OHV VpULHV FKURQRORJLTXHV�� &RPPH VXU OHV VFKpPDV �D� HW �E� GH OD )LJXUH ����� 'DQV O·H[HPSOH �D��
0RUJDQ HW :LQVKLS ���� SDUOHURQW GH ´PXWXDO GHSHQGHQFHµ HQWUH x2 HW x3� GH ´PXWXDO FDXVDWLRQµ
SRXU �F�� HW �E� FRUUHVSRQG j XQ FDV GH ´PHGLDWLRQµ�

x2

x1

(a) (b)

x3

(c)

x2

x1

x3 x2

x1

x3

)LJXUH ���� ² 4XHOTXHV H[HPSOHV GH JUDSKHV GLULJpV� DYHF � Q±XGV� HW � FRQQHFWLRQV� �D� FRUUHVSRQG
DX FDV R� x1 HVW XQ IDFWHXU GH FRQIXVLRQ SRXU x2 HW x3� FRUUHVSRQGDQW j XQ FKRF FRPPXQ RX GH
GpSHQGDQFH PXWXHOOH� �E� FRUUHVSRQG DX FDV R� x2 HVW XQPpGLDWHXU SRXU x1 HW x3� HW �F� FRUUHVSRQG
DX FDV R� x3 HVW XQ FROOLVLRQQHXU �RX ´FROOLGHUµ HQ DQJODLV� SRXU x1 HW x2� FRUUHVSRQGDQW j XQ FDV GH
FDXVH PXWXHOOH�

'DQV O·H[HPSOH �E�� RQ GLUD TXH x2 HW x3 VRQW FDXVDOHPHQW GpSHQGDQWHV GH x1� x2 OH VHUD
GLUHFWHPHQW HW x3 LQGLUHFWHPHQW� 2Q GLUD TXH x1 HVW XQ SDUHQW FDXVDO GH x2 �XQH FDXVH�� HW
LQYHUVHPHQW TXH x2 HVW XQ HQIDQW FDXVDO GH x1 �XQH FRQVpTXHQFH�� &HWWH UHODWLRQ SDUHQW � HQIDQW
HVW DVVRFLpH j O·H[LVWHQFH G·XQ OLHQ HQWUH OHV GHX[ YDULDEOHV� 2Q GLUD TXH x1 HVW XQ DQFrWUH FDXVDO GH
x3� HW LQYHUVHPHQW TXH x3 HVW XQ GHVFHQGDQW FDXVDO GH x1� &HWWH UHODWLRQ DQFrWUH � GHVFHQGDQW HVW
DVVRFLpH j O·H[LVWHQFH G·XQ FKHPLQ �GLULJp� HQWUH OHV GHX[ YDULDEOHV� F·HVW�j�GLUH XQH VXFFHVVLRQ GH
OLHQV� 6·LO Q·H[LVWH SDV GH FKHPLQ HQWUH GHX[ Q±XGV� RQ GLUD TXH OHV GHX[ YDULDEOHV VRQW FDXVDOHPHQW
LQGpSHQGDQWHV� 8Q FROOLVLRQQHXU �´FROOLGHUµ� HVW XQH YDULDEOH TXL HVW OD FRQVpTXHQFH GH GHX[
YDULDEOHV RX SOXV� FRPPH x3 VXU �F�� &H W\SH GH YDULDEOH HVW WUqV OLp DX SDUDGR[H GH %HUNVRQ� 8Q QRQ�
FROOLVLRQQHXU HVW XQH YDULDEOH LQIOXHQFpH SDU XQH VHXOH� HW HOOH SHUPHW GH WUDQVPHWWUH FDXVDOHPHQW
XQH FRQVpTXHQFH� OH ORQJ G·XQ FKHPLQ� /HV YDULDEOHV FDXVDOHV TXL LQIOXHQFHQW OH FROOLVLRQQHXU
QH VRQW HOOHV�PrPHV SDV QpFHVVDLUHPHQW DVVRFLpHV� 6L F·HVW OH FDV� RQ GLW TXH OH FROOLVLRQQHXU
HVW EOLQGp �´VKLHOGHGµ� HW OD YDULDEOH HVW OH VRPPHW G·XQ WULDQJOH� 6XU OD )LJXUH ����� x4 HVW XQ
GHVFHQGDQW GH x1� XQ HQIDQW GH x2 �HW x4�� XQ SDUHQW GH x5 �HW x6� HW XQ DQFrWUH GH x7� /HV YDULDEOHV
x3 HW x5 QH VRQW SDV FDXVDOHPHQW LQGpSHQGDQWHV� x4 HVW XQ FROOLVLRQQHXU� PDLV SDV x6� x4 HVW XQ
FROOLVLRQQHXU QRQ EOLQGp �´XQVKLHOGHG FROOLGHUµ� FDU x2 HW x3 �OHV GHX[ SDUHQWV� QH VRQW SDV FRQQHFWpV
�LOV QH VRQW SDV SRXU DXWDQW LQGpSHQGDQWV��

���



x1

x2

x3

x4

x5

x6

x7

)LJXUH ���� ² 8Q H[HPSOH GH JUDSK GLULJp�

'DQV OD VHFWLRQ ���� QRXV DYLRQV pYRTXp OH OLHQ IRUW TXL H[LVWDLW HQWUH OHV SUR[\V HW OHV PRGqOHV
FDXVDX[� 0DLV FH OLHQ HVW VRXYHQW FRPSOH[H� 3DU H[HPSOH� GDQV QRWUH H[HPSOH DYHF OD WDLOOH GHV
FKDXVVXUHV HW OHV FDSDFLWpV GH OHFWXUH� O·kJH GH O·HQIDQW HVW XQ IDFWHXU GH FRQIXVLRQ� HW VL O·kJH
Q·HVW SDV REVHUYDEOH� OD SRLQWXUH GH FKDXVVXUH SHXW rWUH XQ SUR[\ GH O·kJH� ,O H[LVWH G·DXWUHV
IRUPHV GH SUR[\V SDUWLFXOLqUHPHQW XWLOLVpV HQ VFLHQFH pFRQRPLTXH� FRPPH OH UDSSHOOHQW 6WDKOHFNHU
HW 7UHQNOHU ����� RX HQ VFLHQFH GX FOLPDW� R� OD ODUJHXU GHV DQQHDX[ GH FURLVVDQFH GHV DUEUHV
FRQVWLWXH XQ SUR[\ GHV FRQGLWLRQV HQYLURQQHPHQWDOHV KLVWRULTXHV� RX OD FRPSRVLWLRQ LVRWRSLTXH GH
O·R[\JqQH GDQV OHV FDURWWHV GH JODFH SRODLUH �HQ IRQFWLRQ GH OD SURIRQGHXU� FRQVWLWXH XQ SUR[\ GH OD
WHPSpUDWXUH PR\HQQH SDVVpH� 'DQV FHV GHX[ FDV� OH SUR[\ HVW XWLOLVp FDU OD YDULDEOH G·LQWpUrW HVW
LQREVHUYDEOH�

&RQVLGpURQV XQ JUDSKH FDXVDO G �F·HVW�j�GLUH XQH FROOHFWLRQ GH YDULDEOHV x HW GH IOqFKHV�� 6RLHQW x1
HW x2 GHX[ Q±XGV� HW y XQ HQVHPEOH GH Q±XGV GH G QH FRQWHQDQW QL x1� QL x2� 2Q GLUD TXH x1 HW x2
VRQW VpSDUpV �RX d�VpSDUpV� ´GLUHFWHG VHSDUDWLRQµ� V·LO Q·H[LVWH SDV GH FKHPLQ QRQ RULHQWp u HQWUH
x1 HW x2 WHO TXH �D� FKDTXH FROOLVLRQQHXU �GDQV u� HVW VRLW GDQV y� VRLW SRVVqGH XQ GHVFHQGDQW GDQV
y HW �E� DXFXQ DXWUH Q±XG VXU u Q·HVW GDQV y� 2Q QRWHUD DORUV x1 ·· x2∂y� 2Q D LFL GHV FRQGLWLRQV
QpFHVVDLUHV HW VXIILVDQWHV SRXU TXH GHX[ VRPPHWV G·XQ JUDSKH FDXVDO VRLHQW LQGpSHQGDQWV G·XQ
SRLQW GH YXH SUREDELOLVWH� DSUqV FRQGLWLRQQHPHQW VXU XQ DXWUH HQVHPEOH GH VRPPHWV� &DU LO HVW
SRVVLEOH GH WUDGXLUH FHWWH WHUPLQRORJLH FDXVDOH� SUpVHQWpH LFL HQ WHUPH GH JUDSKHV� VRXV XQH IRUPH
SUREDELOLVWH�

/D IRUPXOH GHV SUREDELOLWpV FRPSRVpHV �RX ´SUREDELOLW\ FKDLQ UXOHµ� SHUPHW GH FDOFXOHU OD SUREDELOLWp
G·XQH LQWHUVHFWLRQ G·pYqQHPHQWV j O·DLGH GH SUREDELOLWpV FRQGLWLRQQHOOHV� SXLVTXH

P[A1 =⇧=An] = P[A1] ✓ PA1
(A2) ✓ PA1=A2

[A3] ✓⇧✓ PA1=⇧=An�1 [An],

FH TXH O·RQ SRXUUDLW pFULUH

P[x1,⇧, xn] = P[x1] ✓ P[x2∂x1] ✓ P[x3∂x1, x2] ✓⇧✓ P[xn∂x1,⇧, xn�1].

0DLV FHWWH pFULWXUH Q·HVW SDV XQLTXH� SXLVTX·RQ SRXUUDLW DXVVL pFULUH �SDU H[HPSOH�

P[x1,⇧, xn] = P[xn] ✓ P[xn�1∂xn] ✓ P[xn�2∂xn, xn�1] ✓⇧✓ P[x1∂xn,⇧, x2].

1RWRQV TXH O·RQ DXUDLW DXVVL

P[x1,⇧, xn] = P[xn, xn�1] ✓ P[xn�2∂xn, xn�1] ✓⇧✓]x1∂xn,⇧, x2].

SXLVTXH P[xn, xn�1] = P[xn] ✓ P[xn�1∂xn] PDLV DXVVL P[xn�1] ✓ P[xn∂xn�1]�
���



x1

x2

x3 x4

�D� �E�

x1 x2 x3 x4

)LJXUH ���� ² $XWUHV H[HPSOHV GH JUDSKV GLULJpV�

/·LGpH LFL VHUD G·pFULUH GHV SUREDELOLWpV FRQGLWLRQQHOOHV LPSOLTXDQW XQLTXHPHQW OHV YDULDEOHV HW OHXUV
SDUHQWV FDXVDX[� 3DU H[HPSOH� OH JUDSKH �D� GH OD )LJXUH ���� FRUUHVSRQGUDLW j

P[x1, x2, x3, x4] = P[x1] ✓ P[x2∂x1] ✓ P[x3∂x1, x2] ✓ P[x4∂x1, x2, x3],
DORUV TXH OH JUDSKH �E� GH OD )LJXUH ���� VHUDLW DVVRFLp j O·pFULWXUH

P[x1, x2, x3, x4] = P[x1, x2] ✓ P[x3∂x1, x2] ✓ P[x4∂x1, x2, x3],
TXL V·pFULUDLW DXVVL

P[x1, x2, x3, x4] = P[x1] ✓ P[x2] ✓ P[x3∂x1, x2] ✓ P[x4∂x1, x2, x3],
FDU x1 HW x2 VRQW VXSSRVpHV LQGpSHQGDQWHV� ,O Q·HVW SDV UDUH GH UDMRXWHU XQH K\SRWKqVH
0DUNRYLHQQH� FRUUHVSRQGDQW DX FDV R� FKDTXH YDULDEOH HVW LQGpSHQGDQWH GH WRXV VHV DQFrWUHV
FRQGLWLRQQHOOHPHQW j VHV SDUHQWV� 3DU H[HPSOH� VXU OH JUDSKH �D� GH OD )LJXUH ����� O·K\SRWKqVH GH
0DUNRY SHUPHW G·pFULUH

P[x3∂x1, x2] = P[x3∂x2].
$XVVL� OH JUDSKH �D� GH OD )LJXUH ���� FRUUHVSRQGUDLW j

P[x1, x2, x3, x4] = P[x1] ✓ P[x2∂x1] ✓ P[x3∂x2] ✓ P[x4∂x3],
DORUV TXH OH JUDSKH �E� GH OD )LJXUH ���� VHUDLW DVVRFLp j O·pFULWXUH

P[x1, x2, x3, x4] = P[x1] ✓ P[x2] ✓ P[x3∂x1, x2] ✓ P[x4∂x3].
3RXU DOOHU SOXV ORLQ GDQV OHV H[HPSOHV� VXU OH VFKpPD �D� GH OD )LJXUH ����

P[x1, x2, x3] = P[x2∂x1 � P[x3∂x1] � P[x1],
GH WHOOH VRUWH TXH

P[x2, x3∂x1] = P[x1, x2, x3]
P[x1]

= P[x2∂x1] � P[x3∂x1],
HW GRQF x2 ·· x3 FRQGLWLRQQHOOHPHQW j x1� 6XU OH VFKpPD �E� GH OD )LJXUH ����

P[x1, x2, x3] = P[x1]P[x2∂x1] � P[x3∂x2],
GH WHOOH VRUWH TXH

P[x1, x3∂x2] = P[x1, x2, x3]
P[x2]

=
P[x1]P[x2∂x1]

P[x2]
P[x3∂x2] = P[x1∂x2] � P[x3∂x2],

���



HW GRQF x1 ·· x3 FRQGLWLRQQHOOHPHQW j x2�

6XU OH VFKpPD �F� GH OD )LJXUH ����

P[x1, x2, x3] = P[x1] � P[x2] � P[x3∂x1, x2],
GH WHOOH VRUWH TXH

P[x1, x2] = P[x1] � P[x2],
DXWUHPHQW GLW x1 ·· x2� PDLV

P[x1, x2∂x3] = P[x1, x2, x3]
P[x3]

=
P[x1] � P[x2] � P[x3∂x1, x2]

P[x3]
,

HW GRQF x1 Q·HVW SDV LQGpSHQGDQW GH x2 FRQGLWLRQQHOOHPHQW j x3�

&RPSWH WHQX GX OLHQ HQWUH OHV JUDSKHV FDXVDX[ HW FHV PRGqOHV 0DUNRYLHQV� WHVWHU XQ PRGqOH
FDXVDO HVW WUqV OLp j GHV WHVWV G·LQGpSHQGDQFH� RX SOXV SUpFLVpPHQW� GHV WHVWV G·LQGpSHQGDQFH
FRQGLWLRQQHOOH� &ODVVLTXHPHQW� WHVWHU O·LQGpSHQGDQFH HQWUH GHX[ YDULDEOHV VH IDLW j O·DLGH GH
OD FRUUpODWLRQ �RX GH OD FRUUpODWLRQ GH UDQJV�� HW SRXU UDSSHO� OD FRUUpODWLRQ HQWUH x1 HW x2�
FRQGLWLRQQHOOHPHQW j x3 V·pFULW

r12∂3 = r12 � r13 ✓ r23’
(1 � r213) ✓ (1 � r223)

.

2Q QRWHUD TXH OH FRQGLWLRQQHPHQW VH IDLW LFL WRXMRXUV VXU XQ SDUHQW� 'DQV XQ UpVHDX FDXVDO
�DSSHOp DXVVL '$*�� FKDTXH UHODWLRQ HQIDQW � SDUHQW HVW UHSUpVHQWpH SDU XQH UHODWLRQ GpWHUPLQLVWH
x2 = f1:2(x1, ") R� x1 HVW OH SDUHQW GH x2� HW R� " HVW XQ EUXLW LQGpSHQGDQW�

����� ,QWURGXFWLRQ j O·LQIpUHQFH FDXVDOH

3HDUO HW 0DFNHQ]LH ���� QRWDLHQW TXH O·LQIpUHQFH FDXVDOH YLVDLW j UpSRQGUH j OD TXHVWLRQ ´TXH
VH VHUDLW�LO SDVVp VL���µ &HWWH TXHVWLRQ HVW FHQWUDOH HQ pSLGpPLRORJLH �´TXH VH VHUDLW�LO SDVVp VL FHWWH
SHUVRQQH DYDLW UHoX OH WUDLWHPHQWµ� RX GqV TX·RQ FKHUFKH j pYDOXHU O·LPSDFW G·XQH SROLWLTXH SXEOLTXH
�´TXH VH VHUDLW�LO SDVVp VL RQ Q·DYDLW SDV VXSSULPp FHWWH WD[Hµ�� 0DLV RQ QRWH TXH F·HVW OD TXHVWLRQ
TXH O·RQ VH SRVH GqV TXH O·RQ SDUOH GH GLVFULPLQDWLRQ �´TXH VH VHUDLW�LO SDVVp VL FHWWH IHPPH DYDLW
pWp XQ KRPPHµ�� (Q LQIpUHQFH FDXVDOH� SRXU TXDQWLILHU O·HIIHW G·XQPpGLFDPHQW� RX G·XQHPHVXUH GH
SROLWLTXH SXEOLTXH� RQ FRQVWLWXH GHX[ JURXSHV� XQ TXL DXUD OH WUDLWHPHQW� HW XQ DXWUH TXL QH O·DXUD
SDV� HW VHUYLUD GqV ORUV GH FRQWUHIDFWXHO� DILQ GH UpSRQGUH j OD TXHVWLRQ TXH VH VHUDLW�LO SDVVp VL
OD PrPH SHUVRQQH DYDLW DFFqV DX WUDLWHPHQW� 4XDQG RQ DQDO\VH OHV GLVFULPLQDWLRQV� RQ VH SRVH
GHV TXHVWLRQV VLPLODLUHV� SDU H[HPSOH OH SUL[ GX ULVTXH VHUDLW�LO GLIIpUHQW VL OD PrPH SHUVRQQH DYDLW
pWp XQ KRPPH HW SDV XQH IHPPH� VDXI TX·LFL OH JHQUH QH UHOqYH SDV G·XQ FKRL[� G·XQH DIIHFWDWLRQ
DUELWUDLUH j XQ WUDLWHPHQW �DOpDWRLUH GDQV OHV H[SpULHQFHV GLWH UDQGRPLVpHV�� &·HVW G·DLOOHXUV XQ
UHSURFKH TXL DYDLW pWp IDLW LQLWLDOHPHQW VXU FH SDUDOOqOH HQWUH O·DQDO\VH GHV GLVFULPLQDWLRQV HW
O·LQIpUHQFH FDXVDOH � FKDQJHU GH WUDLWHPHQW HVW SRVVLEOH� DORUV TXH FKDQJHU GH VH[H HVW XQH YXH
GH O·HVSULW� 2Q SHXW G·DLOOHXUV SHQVHU DX[ TXHVWLRQV VXU OHV OLHQV HQWUH OH WDEDJLVPH HW FHUWDLQV
FDQFHUV � YRLU OH IDLW GH IXPHU FRPPH XQ ´WUDLWHPHQWµ SHXW DYRLU GX VHQV PDWKpPDWLTXHPHQW�
PDLV pWKLTXHPHQW� RQ QH SRXUUDLW SDV IRUFHU TXHOTX·XQ j IXPHU MXVWH SRXU TXDQWLILHU OD SUREDELOLWp
G·DYRLU XQ FDQFHU TXHOTXHV DQQpHV SOXV WDUG ���DORUV TXH GDQV XQH H[SpULHQFH FOLQLTXH� RQ SRXUUDLW

��� 'DQV XQ DUWLFOH KXPRULVWLTXH� 6PLWK HW 3HOO ���� SRVDLHQW OD TXHVWLRQ G·RUJDQLVHU GHV H[SpULHQFHV UDQGRPLVpHV
SRXU SURXYHU OH OLHQ FDXVDO HQWUH OH IDLW G·DYRLU XQ SDUDFKXWH HW GH VXUYLYUH j XQ FUDVK G·DYLRQ�

���



LPDJLQHU DGPLQLVWUHU j XQ SDWLHQW GHV SLOXOHV EOHXHV� DX OLHX GHV SLOXOHV URXJHV�� 2Q HQWUH LFL GDQV
OD FDWpJRULH GHV DSSURFKHV GLWHV ´TXDVL�H[SpULHPHQWDOHVµ� DX VHQV GH &RRN HW DO� ���� HW 'L1DUGR
����� 'DQV O·pFKHOOH GH FDXVDOLWp SUpVHQWpH SDU 3HDUO HW 0DFNHQ]LH ���� �FKDSLWUH � HW )LJXUH �����
OH SUHPLHU QLYHDX FRUUHVSRQG j OD UHFKHUFKH G·DVVRFLDWLRQV VWDWLVWLTXHV� RX GH FRUUpODWLRQV� FRPPH
OH IRQW UpJXOLqUHPHQW OHV DFWXDLUHV� /H VHFRQG QLYHDX HVW FHOXL GH O·LQWHUYHQWLRQ� R� GHV H[SpULHQFHV
VRQW RUJDQLVpHV �FRPPH SRXU TXDQWLILHU O·HIIHW G·XQ PpGLFDPHQW�� IRUPHOOHPHQW QRWp j O·DLGH GH
O·RSpUDWHXU do(�) GDQV OD VHFWLRQ ������ GDQV OH VHQV R� O·RQ FKHUFKH Y ∂do(p)� 'DQV O·DQDO\VH IDLWH
LFL� RQ VH SODFH j XQ QLYHDX SOXV DEVWUDLW� R� XQH ´LQWHUYHQWLRQµ HVW OLWWpUDOHPHQW LPSRVVLEOH �RQ QH
FKDQJHUD SDV OH VH[H G·XQ DVVXUp� VRQ RULJLQH HWKQLTXH� RX VRQ kJH�� &H WURLVLqPH QLYHDX HVW FHOXL GX
FRQWUHIDFWXHO� R� RQ WHQWH GH V·LPDJLQHU FH TXL VH VHUDLW SDVVp VL O·DVVXUp DYDLW HX OD FDUDFWpULVWLTXH
SURWpJpH p� FH TXH O·RQ QRWHUD Y ì

P⇥p �RX SOXV VLPSOHPHQW Y
ì
p ��

'DQV OHV GRQQpHV� y �VRXYHQW DSSHOp ´RXWFRPHµ� RX UpVXOWDW� HVW OD YDULDEOH TXH O·RQ FKHUFKH j
PRGpOLVHU HW SUpGLUH� HW TXL VHUYLUD GH PHVXUH G·HIILFDFLWp GX WUDLWHPHQW� /HV UpVXOWDWV SRWHQWLHOV
�´SRWHQWLDO RXWFRPHµ� VRQW OHV UpVXOWDWV TXL VHUDLHQW REVHUYpV VRXV FKDTXH WUDLWHPHQW SRVVLEOH� HW
RQ QRWH yìt OH UpVXOWDW TXL VHUDLW REVHUYp VL OH WUDLWHPHQW T DYDLW SULV OD YDOHXU t� (W OHV UpVXOWDWV
FRQWUHIDFWXHOV VRQW FH TXL DXUDLW pWp REVHUYp VL OH WUDLWHPHQW DYDLW pWp GLIIpUHQW� DXWUHPHQW GLW� SRXU
XQH SHUVRQQH GH W\SH t� VRQ UpVXOWDW FRQWUHIDFWXHO HVW yì1�t �FDU t SUHQG OHV YDOHXUV {0, 1}�� /·H[HPSOH
FODVVLTXH HVW FHOXL G·XQH SHUVRQQH TXL D UHoX XQ YDFFLQ �t = 1�� TXL Q·HVW SDV WRPEp PDODGH �y = 0��
GRQW O·RXWFRPH FRQWUHIDFWXHO VHUDLW yì0 � SDUIRLV QRWp y

ì
t⇥0� $YDQW GH ODQFHU O·pWXGH VXU O·HIILFDFLWp GX

YDFFLQ� OHV GHX[ UpVXOWDWV VRQW SRWHQWLHOV� yì0 HW y
ì
1 � 8QH IRLV O·pWXGH ODQFpH� OH UpVXOWDW REVHUYp VHUD

y HW OH UpVXOWDW FRQWUHIDFWXHO VHUD yì1�t�

/H WUDLWHPHQW FRUUHVSRQG IRUPHOOHPHQW� GDQV QRWUH H[HPSOH GH YDFFLQ� j XQH LQWHUYHQWLRQ ��� 'DQV
OD SOXSDUW GHV H[SpULHQFHV� LO Q·HVW WRXWHIRLV SDV SRVVLEOH GH PDQLSXOHU OD YDULDEOH GRQW RQ YHXW
PHVXUHU O·HIIHW FDXVDO� (Q LQWURGXFWLRQ� QRXV DYLRQV pYRTXp O·LGpH TXH O·LQGLFH GH PDVVH FRUSRUHOOH
�,0&� RX %0,� SRXYDLW DYRLU XQ LPSDFW VXU O·pWDW GH VDQWp� PDLV LO HVW GLIILFLOH GH PDQLSXOHU O·LQGLFH�
2Q SHXW SOXW{W PDQLSXOHU GHV YDULDEOHV TXL DXURQW XQ LPSDFW VXU O·LQGLFH �HQ IRUoDQW XQH SHUVRQQH
j SUDWLTXHU UpJXOLqUHPHQW OH VSRUW� j FKDQJHU VHV KDELWXGHV DOLPHQWDLUHV� HWF�� &H TXL IDLW TX·RQ
QH PHVXUH SDV VWULFWR VHQVX O·HIIHW FDXVDO GH O·LQGLFH GH PDVVH FRUSRUHOOH� PDLV GDYDQWDJH FHOXL
GHV LQWHUYHQWLRQV TXL LQIOXHQFHQW O·LQGLFH� (W GH OD PrPH PDQLqUH� LO HVW LPSRVVLEOH G·LQWHUYHQLU
VXU FHUWDLQHV YDULDEOHV� GLWHV LPPXDEOHV� FRPPH OH VH[H RX O·RULJLQH UDFLDOH� /H FRQWUHIDFWXHO HVW
DORUV SXUHPHQW K\SRWKpWLTXH� 'DZLG ���� pWDLW WUqV FULWLTXH VXU O·LGpH TXH QRXV SXLVVLRQV FUpHU
�RX REVHUYHU� XQ FRQWUHIDFWXHO� FDU ´E\ GHILQLWLRQ� ZH FDQ QHYHU REVHUYH VXFK >FRXQWHUIDFWXDO@
TXDQWLWLHV� QRU FDQ ZH DVVHVV HPSLULFDOO\ WKH YDOLGLW\ RI DQ\ PRGHOLQJ DVVXPSWLRQ ZH PD\ PDNH
DERXW WKHP� HYHQ WKRXJK RXU FRQFOXVLRQV PD\ EH VHQVLWLYH WR WKHVH DVVXPSWLRQµ�

2Q GLUD TX·LO \ D XQ HIIHW FDXVDO �RX ´HIIHW FDXVDO LGHQWLILpµ� GH t VXU y VL yì0 HW y
ì
1 VRQW VHQVLEOHPHQW

GLIIpUHQWHV� (W FRPPH RQ QH SHXW SDV REVHUYHU FHV YDULDEOHV� DX QLYHDX LQGLYLGXHO� RQ YD FRPSDUHU
O·HIIHW VXU GHV VRXV�SRSXODWLRQV� FRPPH OH PRQWUHQW 5XELQ ����� +HUQiQ HW 5RELQV ���� RX ,PDL
����� $VVH] QDWXUHOOHPHQW� RQ SRXUUDLW YRXORLU PHVXUHU O·HIIHW FDXVDO FRPPH OD GLIIpUHQFH HQWUH OHV
y GDQV OHV GHX[ JURXSHV� FHOXL TXL D pWp WUDLWp �t = 1� HW FHOXL TXL Q·D SDV pWp WUDLWp �t = 0�� PDLV
j PRLQV GH IDLUH GHV K\SRWKqVHV VXSSOpPHQWDLUHV� FHWWH GLIIpUHQFH QH FRUUHVSRQGUD SDV j O·HIIHW
FDXVDO PR\HQ �ACE� ´DYHUDJH FDXVDO HIIHFWµ��

E[Y ì
t⇥1 � Y

ì
t⇥0]Õ “““““““““““““““““““““““““““““““““““““““““““—““““““““““““““““““““““““““““““““““““““““““““œ

HIIHW FDXVDO ACE

?
= E[Y ∂T = 1] � E[Y ∂T = 0]Õ “““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““—“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““œ

PHVXUH G·DVVRFLDWLRQ

.

��� 3RXU IDLUH OH OLHQ DYHF FH TXH QRXV pYRTXLRQV DXSDUDYDQW� OH WUDLWHPHQW t GHYLHQGUD OD YDULDEOH SURWpJpH p TXDQG
QRXV UHYLHQGURQV j O·DQDO\VH GH O·pTXLWp HW GH OD GLVFULPLQDWLRQ�

���



/H SUREOqPH LFL HVW TXH T HW Y SHXYHQW rWUH� D SULRUL� FRUUpOpHV� 3DU H[HPSOH SRXU OHV YDFFLQV�
OHV SHUVRQQHV ´j ULVTXHµ SHXYHQW YRXORLU GDYDQWDJH rWUH YDFFLQpHV� 3OXVLHXUV FRQGLWLRQV VHURQW
QpFHVVDLUHV SRXU LGHQWLILHU XQ HIIHW FDXVDO�

~ÑÑÑÑÇÑÑÑÑÄ
FRQVLVWDQFH : yìt = y VL T = t, SRXU WRXW t
pFKDQJHDELOLWp : Y ì

t ·· T ∂X = x, SRXU WRXW t
SRVLWLYLWp : P[T = t∂X = x] > 0, SRXU WRXW t,

/D PRWLYDWLRQ GH FHV FRQGLWLRQV HVW SUpVHQWpH HQ GpWDLOV GDQV +HUQiQ HW 5RELQV ����� /D VHFRQGH
FRQGLWLRQ� TXL GLW TXH O·RXWFRPH FRQWUHIDFWXHO HVW LQGpSHQGDQW GX WUDLWHPHQW� VLJQLILH TXH VL GHX[
SHUVRQQHV ULJRXUHXVHPHQW LGHQWLTXHV RQW UHVSHFWLYHPHQW UHoX HW SDV UHoX OH WUDLWHPHQW� O·RXWFRPH
GH O·XQ VHUD OH FRQWUHIDFWXHO GH O·DXWUH� 7RXWHIRLV� RQ QH GHPDQGH LFL TX·XQH pJDOLWp HQ ORL GHV
RXWFRPHV� SDU XQH pJDOLWp VWULFWH� $YHF FHV K\SRWKqVHV�

E[Y ì
T⇥t∂X = x]

pFKJ�
= E[Y ì

T⇥t∂T = t,X = x]
FRQVW�
= E[Y ∂T = t], æt,

R� OD SUHPLqUH pJDOLWp HVW YDOLGpH SDU OD SURSULpWp G·pFKDQJHDELOLWp� OD VHFRQGH SDU OD SURSULpWp GH
FRQVLVWDQFH� HW OH GHUQLHU WHUPH H[LVWDQW WRXMRXUV SDU OD SURSULpWp GH SRVLWLYLWp�

/H SULQFLSDO VRXFLV GHV pWXGHV REVHUYDWLRQQHOOHV HVW TXH T HW X SHXYHQW rWUH QRQ�LQGpSHQGDQWV
�FRPPH VXU OD )LJXUH ������ *HOPDQ HW -� +LOO ���� GLVWLQJXHQW GHX[ W\SHV G·LQDGpTXDWLRQ �HQWUH
OHV JURXSHV GH WUDLWHPHQW HW GH FRQWU{OH�� DYHF O·DEVHQFH GH FKHYDXFKHPHQW FRPSOHW VXU OHV
SUpGLFWHXUV REVHUYpV DYDQW OH WUDLWHPHQW� HW OH GpVpTXLOLEUH GHV SUpGLFWHXUV REVHUYpV DYDQW OH
WUDLWHPHQW�

x

t

y

pWXGH REVHUYDWLRQQHOOH pWXGH UDQGRPLVpH

x

t

y

)LJXUH ���� ² eWXGH REVHUYDWLRQQHOOH RX pWXGH UDQGRPLVpH�

6WUDWLILFDWLRQ

&RPPH RQ YLHQW GH OH PRQWUHU� PR\HQQDQW TXHOTXHV K\SRWKqVHV� E[Y ì
T⇥t∂X = x] = E[Y ∂T = t]�

RQ SHXW PHVXUHU O·HIIHW FDXVDO PDUJLQDO HQ FDOFXODQW GHV PR\HQQHV� FRQGLWLRQQHPHQW DX[ x� $LQVL�

E[Y ì
T⇥t] = =

x

E[Y ∂T = t,X = x] � P[X = x].

$SSDULHPHQW �PDWFKLQJ�

/·DSSURFKH SDU DSSDULHPHQW FRQVLVWH j DSSDULHU FKDTXH LQGLYLGX �j SDUWLU GH VHV FRYDULDEOHV x�
GX JURXSH WUDLWp j XQ LQGLYLGX GX JURXSH QRQ�WUDLWp� TXL OXL UHVVHPEOH� $LQVL� OD GLVWULEXWLRQ GHV

���



FRYDULDEOHV � IDFWHXUV GH FRQIXVLRQ GDQV OD SRSXODWLRQ FRQWU{OH VHUD ODPrPHTXH GDQV OD SRSXODWLRQ
WUDLWpH� JUkFH j FHW DSSDULHPHQW� HW RQ SRXUUD DORUV FDOFXOHU XQ HIIHW PR\HQ GX WUDLWHPHQW FKH] OHV
WUDLWpV� '·XQ SRLQW GH YXH SUDWLTXH� XQ DOJRULWKPH JORXWRQ SHXW rWUH XWLOLVp�

³ RQ SHUPXWH OD SRSXODWLRQ GHV LQGLYLGXV WUDLWpV �ti = 1��
³ SRXU O·LQGLYLGX WUDLWp i� RQ FKHUFKH O·LQGLYLGX QRQ�WUDLWp GDQV OD EDVH� DX VHQV jìi =
DUJPLQ
j:tj=0

{d(xi,xj)}�
³ RQ HQOqYH O·REVHUYDWLRQ QRQ�WUDLWpH GH OD EDVH� HW RQ LWqUH �GH PDQLqUH j DSSDULHU WRXV OHV
LQGLYLGXV WUDLWpV DYHF XQH SHUVRQQH QRQ�WUDLWpH

2Q HVWLPH DLQVL E[Y ì
T⇥1] � E[Y ì

T⇥0] SDU

ACE = y
ì
T⇥1 � y

ì
T⇥0 =

1
n1

=
i:ti=1

yi � yjìi , R� j
ì
i = DUJPLQ

j:tj=0
{d(xi,xj)},

HW R� n1 HVW OH QRPEUH G·REVHUYDWLRQV WUDLWpHV� $ILQ GH V·DVVXUHU GH OD UREXVWHVVH GH O·DQDO\VH�
HW LO HVW FODVVLTXH GH SHUPXWHU SOXVLHXUV IRLV OHV GRQQpHV� PDLV DXVVL GH UHWLUHU GHV REVHUYDWLRQV
V·LO Q·\ D SOXV SHUVRQQH DYHF TXL DSSDULHU �RQ SDUOH GH ´FDOLSHUµ OHV GRQQpHV j XQ VHXLO ✏ VL
PLQ{d(xi,xj)} > ✏�� 8QH IRLV OHV GRQQpHV DSSDULpHV� RQ SHXW FODVVLTXHPHQW IDLUH XQ WHVW GH 6WXGHQW
�DSSDULp� SRXU PHVXUHU XQ HIIHW FDXVDO VL O·RXWFRPH y HVW FRQWLQX� RX XQ WHVW GX FKL�GHX[ VL y HVW
ELQDLUH �FRPPH VXJJpUp GDQV 0F1HPDU ������

6FRUH GH SURSHQVLRQ

3RXU O·LQGLYLGX i� FRPSWH WHQX GH VHV FDUDFWpULVWLTXHV xi� VD SUREDELOLWp G·DYRLU pWp WUDLWp HVW QRWpH
⇡i = P[T = 1∂X = xi]� ,O HVW SRVVLEOH GH IDLUH XQ DSSDULHPHQW VXU OD EDVH GX VFRUH GH SURSHQVLRQ�
PrPH GHX[ VFRUHV LGHQWLTXHV QH VLJQLILHQW DXFXQHPHQW TXH OHV GHX[ LQGLYLGXV VRQW SURFKHV� PDLV
FHOD SHUPHW G·pTXLOLEUHU OHV GHX[ JURXSHV� FRPPH OH VRXOLJQHQW &ROVRQ HW DO� ����� /H VFRUH GH
SURSHQVLRQ SHXW V·HVWLPHU SDU XQH UpJUHVVLRQ ORJLVWLTXH� SDU H[HPSOH� HW RQ D DORUV ⇡i " [0, 1]�

³ RQ HVWLPH WRXV OHV VFRUHV GH SURSHQVLRQ ⇡i = P[T = 1∂X = xi]� RX OHV ORJDULWKPHV GH FRWHV
ci� L�H� �DYHF XQ PRGqOH ORJLVWLTXH�

ORJ rci = x
„
i r� R� rci = r⇡i

1 � r⇡i ,
³ RQ FDOFXOH O·pFDUW�W\SH GHV ORJ rci� QRWp r�� HW RQ XWLOLVH FRPPH ´FDOLSHUµ ✏ = kr� �DYHF k = 20 �
SDU H[HPSOH�

³ RQ ODQFH XQH SURFpGXUH G·DSSDULHPHQW VXU OD EDVH SHUPXWpH � SRXU O·LQGLYLGX WUDLWp i� RQ
FKHUFKH O·LQGLYLGX QRQ�WUDLWp GDQV OD EDVH �DX VHQV jìi = DUJPLQ

j:tj=0
{∂ ORJ rci � ORJ rcj∂}��

/j HQFRUH� RQ HVWLPH E[Y ì
T⇥1] � E[Y ì

T⇥0] SDU

ACE = y
ì
T⇥1 � y

ì
T⇥0 =

1
n1

=
i:ti=1

yi � yjìi , R� j
ì
i = DUJPLQ

j:tj=0
{d(xi,xj)}.

3RQGpUDWLRQ

8QH DXWUH DSSURFKH FRQVLVWH j XWLOLVHU O·LQYHUVH GH OD SUREDELOLWp GH WUDLWHPHQW�

wWUDLWpV (ti = 1) : SRQGpUDWLRQ SDU O·LQYHUVH GH OD SUREDELOLWp G·rWUH WUDLWp ⇡i
QRQ�WUDLWpV (tj = 0) : SRQGpUDWLRQ SDU O·LQYHUVH GH OD SUREDELOLWp G·rWUH QRQ�WUDLWp 1 � ⇡j ,

���



HW RQ HVWLPH DLQVL E[Y ì
T⇥1] �SDU H[HPSOH� SDU

y
ì
T⇥1 = =

i:ti=1

!iyi R� !i =
⇡�1i

<j:tj=1 ⇡
�1
j

.

2Q UHFRQQDvW LFL O·HVWLPDWHXU G·+RUYLW]�7KRPSVRQ XWLOLVp SRXU FRUULJHU G·XQ SRVVLEOH ELDLV� LQWURGXLW
SDU +RUYLW] HW 7KRPSVRQ �����

&HV SRLGV SHUPHWWHQW G·DOOHU SOXV ORLQ� SDU H[HPSOH HQ FRQVLGpUDQW GHV PRGqOHV GH UpJUHVVLRQ �RQ
SDUOHUD GH ´PDUJLQDO VWUXFWXUDO PRGHOµ� GH OD IRUPH yìT⇥t = �0 + �1t+ "� GH WHOOH VRUWH TXH �1 VHUD
O·HIIHW FDXVDO PR\HQ� 2Q SHXW DXVVL FRQVLGpUHU XQH UpJUHVVLRQ ORJLVWLTXH VL y HVW ELQDLUH �RX WRXW
DXWUH PRGqOH OLQpDLUH JpQpUDOLVp VXLYDQW OD GLVWULEXWLRQ SRVVLEOH SRXU y�� 2Q IDLW XQH UpJUHVVLRQ VXU
OD EDVH GH QRV GRQQpHV REVHUYpHV (yi, ti)� SRQGpUpHV SDU ⇡

�1
i VL ti = 1 HW (1 � ⇡i)

�1 VL ti = 0�

&RQWUHIDFWXHOV HW WUDQVSRUW RSWLPDO

(Q DOODQW SOXV ORLQ� D\DQW REVHUYp (x, p, y)� RQ HVSqUH FUpHU XQ FRQWUHIDFWXHO HQ FRQVLGpUDQW
(x, pì, yì)� R� pì = 1 � p �VL RQ DYDLW REVHUYp p = 0� RQ DXUDLW VRXKDLWp FUpHU XQH REVHUYDWLRQ
GH FODVVH SURWpJpH p = 1� HW LQYHUVHPHQW�� 0DLV VL p FKDQJH� LO \ D GHV FKDQFHV SRXU TXH x FKDQJH
DXVVL� FRPPH OH UDSSHOOHQW *RUGDOL]D HW DO� ����� %ODFN HW DO� ����� 7RURXV HW DO� ���� RX /DUD HW
DO� ����� )RUPHOOHPHQW� RQ GLW VLPSOHPHQW TXH OHV GLVWULEXWLRQV GH x� FRQGLWLRQQHOOHPHQW j p = 0
RX p = 1� QH VRQW SDV LGHQWLTXHV� FH TXL DUULYHUD IRUFpPHQW HQ SUpVHQFH G·XQ SUR[\ GH p SDUPL OHV
YDULDEOHV H[SOLFDWLYHVx� 3RXU V·HQ FRQYDLQFUH� VXSSRVRQV TXHx VRLW OD WDLOOH G·XQH SHUVRQQH HW p VRQ
JHQUH� 6L RQ REVHUYH XQ KRPPH GH ��� FP� OH FRQWUHIDFWXHO Q·HVW D SULRUL SDV XQH IHPPH GH ���FP�
&RPPH RQ OH YRLW VXU OD )LJXUH ����� O·LGpH QDWXUHOOH VHUDLW GH GLUH TXH OH FRQWUHIDFWXHO G·XQ KRPPH
GH ���FP VHUDLW SUREDEOHPHQW XQH IHPPH GH ���FP� FDU FHV GHX[ JUDQGHXUV FRUUHVSRQGHQW DX
PrPH QLYHDX GH TXDQWLOH �GH O·RUGUH GH �� ���

)LJXUH ���� ² 7UDQVSRUW RSWLPDO HW FRUUHVSRQGDQFH GHV WDLOOHV �KRPPHV HW IHPPHV�� VXU OD EDVH GH
GRQQpHV GH WDLOOHV G·pOqYHV �VRXUFH � )R[ ������

/·H[WHQVLRQ j XQ HQVHPEOH GH YDULDEOHV x = (x1,⇧, xk) VH IDLW HQ XWLOLVDQW XQ DOJRULWKPH GH
WUDQVSRUW RSWLPDO �YRLU 9LOODQL ���� RX *DOLFKRQ ���� SDU H[HPSOH�� /·LGpH HVW GH QRWHU TXH GDQV
OHV GHX[ JURXSHV� p = 0 HW p = 1� OHV FDUDFWpULVWLTXHV x RQW �SRWHQWLHOOHPHQW� GHX[ GLVWULEXWLRQV

���



GLIIpUHQWHV� P0 �RX P� HW P1 �RX Q�� )RUPHOOHPHQW� VL P HVW XQH GLVWULEXWLRQ VXU Rk� pWDQW GRQQp
T : Rk � Rk HW RQ GpILQLW OD PHVXUH ´SXVK�IRUZDUGµ DVVRFLpH� Q� GpILQLH SDU

Q(A) = T�P(A) = P(T�1
(A)), æA L Rk

.

8Q WUDQVSRUW RSWLPDO Tì �DX VHQV GH %UHQLHU� GH P YHUVQ VHUD XQH VROXWLRQ GX SUREOqPH GH 0RQJH

T
ì " DUJLQI

T :T�P=Q
E
Rk

Ωx � T (x)Ω2
dP(x).

,O HVW SRVVLEOH GH PRQWUHU �YRLU 9LOODQL ���� RX *DOLFKRQ ����� TXH Tì = JUDG( ) R�  HVW XQH
IRQFWLRQ FRQYH[H� 6L k = 1 �FRPPH GDQV QRWUH H[HPSOH SUpFpGHQW DYHF OD WDLOOH� T HVW DORUV XQH
IRQFWLRQ FURLVVDQWH �HQ WDQW TXH GpULYpH G·XQH IRQFWLRQ FRQYH[H�� HW VL F0(x) = P0[X & x] HW
F1(x) = P1[X & x]� DORUV Tì(x) = F�1

1 ` F0(x) YpULILH Tì
� P0 = P1 �FDU F1(x) = F0(T

ì�1(x))
HW Tì VHUD RSWLPDOH DX VHQV GH %UHQLHU�

/·LGpH QDWXUHOOH GH *RUGDOL]D HW DO� ���� HW %ODFN HW DO� ���� HVW GH GLUH TX·XQPRGqOHm� FRQVWUXLW j
SDUWLU G·XQ VFRUH s �DYHFm(x, p) = 1(s(x, p) > VHXLO)� VHUD QRQ pTXLWDEOH VLm(x, 0) j m(Tì(x), 1)�
%ODFN HW DO� ���� GpILQLVVHQW DLQVL O·HQVHPEOH ´)OLS6HWµ FRPPH

XF (m,T
ì
) = {x " X : m(x, 0) j m(T

ì
(x), 1)}.

2Q SHXW DOOHU SOXV ORLQ� RQ FRQVLGpUDQW OD SDUWLWLRQ VXLYDQWH� HQ GHX[ VRXV�HQVHPEOHV

tX�
F (m,Tì) = {x " X : m(x, 0) < m(Tì(x), 1)}.

HW VL Tì
� P0 = P1� DORUV O·HIIHW FDXVDO PR\HQ YDXW

ACE = E[Y ì
T⇥1] � E[Y ì

T⇥0] = P0[X
�
F (m,T

ì
)] � P0[X

+
F (m,T

ì
)]

([HPSOH GH PHVXUH G·HIIHW FDXVDO

2Q V·LQWpUHVVH j XQ PRGqOH FDXVDO GH OD IRUPH GH FHOXL GH OD )LJXUH ����� 2Q VXSSRVH LFL TXH

wx1 = ↵p+ �u2
y = �x1 + �u3

R� OHV YDULDEOHV (u2, u3) VRQW H[RJqQHV HW LQGpSHQGDQWHV� QRQ�REVHUYpHV�

2Q D XQH REVHUYDWLRQ i� DVVRFLpH j %RE� WHOOH TXH pi = 0� DVVRFLpH j x1,i HW ryi� 4XH VH VHUDLW�LO SDVVp
VL %RE DYDLW pWp XQH IHPPH �pìi = 1� " 2Q FKHUFKH LFL ryi,P⇥1� 2Q SHXW SURFpGHU HQ � pWDSHV�

³ DEGXFWLRQ � RQ YD UHWURXYHU OHV FDUDFWpULVWLTXHV QRQ�REVHUYpHV (u2,i, u3,i)� HQ XWLOLVDQW

u2,i =
1
� (x1,i � ↵pi) HW u3,i =

1
�
(yi � �x1,i)

³ GDQV XQ VHFRQG WHPSV� RQ UHPSODFH pi SDU p
ì
i � HQ VXSSRVDQW (x1,i, u2,i, u3,i) LQFKDQJp�

wx1,P⇥1 = ↵ � 1 + �u2 = ↵ � 1 + (x1 � ↵ � 0) = ↵+ x1
ryP⇥1 = �x1,P⇥1 + �u3 = �(↵+ x1) + (y � �x1)

VRLW
ryP⇥1 = �↵+ y

���



)LJXUH ���� ² 'HX[ ´DSSDULHPHQWV RSWLPDX[µ �HQWUH KRPPHV HW IHPPHV�� EDVpV VXU OHV GRQQpHV GH
WDLOOH HW GH SRLGV GHV pOqYHV� VXU OD EDVH G·XQ DSSDULHPHQW XQLYDULp j JDXFKH �VXU OD WDLOOH VHXOHPHQW��
HW G·XQ DSSDULHPHQW ELYDULp j GURLWH �VRXUFH � )R[ ������

y

p x1 u2

u3

↵

�

�

�

)LJXUH ���� ² ([HPSOH GH UpVHDX FDXVDO VLPSOH�

����� /HV PRGqOHV FDXVDX[ VWUXFWXUHOV

)RUPHOOHPHQW� XQ PRGqOH FDXVDO VWUXFWXUHO HVW XQ WULSOHW (U ,V ,f) �GDQV 3HDUO ���� RX +DOSHUQ
������ /HV YDULDEOHV GDQV U VRQW DSSHOpHV YDULDEOHV H[RJqQHV� DXWUHPHQW GLW� HOOHV VRQW H[WHUQHV
DXPRGqOH �QRXV Q·DYRQV SDV j H[SOLTXHU OD FDXVH�� /HV YDULDEOHV GDQVV VRQW DSSHOpHV HQGRJqQHV�
&KDTXH YDULDEOH HQGRJqQH HVW XQ GHVFHQGDQW G·DX PRLQV XQH YDULDEOH H[RJqQH� /HV YDULDEOHV
H[RJqQHV QH SHXYHQW rWUH GHVFHQGDQWHV G·DXFXQH DXWUH YDULDEOH HW� HQ SDUWLFXOLHU� QH SHXYHQW SDV
rWUH GHVFHQGDQWHV G·XQH YDULDEOH HQGRJqQH� $XVVL� HOOHV Q·RQW SDV G·DQFrWUHV HW VRQW UHSUpVHQWpHV
FRPPH GHV UDFLQHV GDQV OHV JUDSKHV FDXVDX[� (QILQ� VL RQ FRQQDvW OD YDOHXU GH FKDTXH YDULDEOH
H[RJqQH� RQ SHXW� j O·DLGH GHV IRQFWLRQV GH f � GpWHUPLQHU DYHF XQH SDUIDLWH FHUWLWXGH OD YDOHXU
GH FKDTXH YDULDEOH HQGRJqQH� /HV JUDSKHV FDXVDX[ TXH QRXV DYRQV GpFULW VRQW FRQVWLWXpV G·XQ
HQVHPEOH GH Q±XGV UHSUpVHQWDQW OHV YDULDEOHV GDQV U HW V � HW G·XQ HQVHPEOH G·DUrWHV HQWUH OHV
Q±XGV UHSUpVHQWDQW OHV IRQFWLRQV GDQV f �

6XU OH GLDJUDPPH FDXVDO (a) GH OD )LJXUH ����� RQ GLVSRVH GH GHX[ YDULDEOHV HQGRJqQHV� x HW y�
HW GH GHX[ YDULDEOHV H[RJqQHV� ux HW uy� /H GLDJUDPPH (a) HVW XQH UHSUpVHQWDWLRQ GX PRQGH UpHO�
PDLV RQ VXSSRVH LFL TX·LO HVW SRVVLEOH GH IDLUH GHV LQWHUYHQWLRQV� HW GH FKDQJHU OD YDOHXU GH x� HQ
VXSSRVDQW TXH WRXWHV FKRVHV UHVWHQW pJDOHV SDU DLOOHXUV�

���



(a)

x y

uyux

(b)

x yx

uy

)LJXUH ���� ² 'LDJUDPPH FDXVDO� DYHF XQH LQWHUYHQWLRQ VXU x� j GURLWH�

(a)

x y

uyux

(b)

x yx

uy

m

um

mx

um

(c)

x y

uyux

(d)

x yx

uy

w

uw

w

uw

)LJXUH ���� ² 'LDJUDPPHV FDXVDX[� x � y� DYHF XQ XQ PpGLDWHXUm j JDXFKH� HW DYHF XQ IDFWHXU GH
FRQIXVLRQ w j GURLWH�

PRQGH UpHO DYHF LQWHUYHQWLRQ �do(x)�

wX = fx(Ux)

Y = fy(X,Uy)
wX = x

Yx = fy(x, Uy)

'DQV FH FDV� RQ SHXW TXDQWLILHU O·HIIHW FDXVDO SXLVTXH

ACE = P[Y = 1∂do(X = 1)] � P[Y = 1∂do(X = 0)] = P[Y1 = 1] � P[Y0 = 1],

TXH O·RQ SHXW UppFULUH

ACE = P[Y = 1∂X = 1] � P[Y = 1∂X = 0] = µ1 � µ0,

R� µx = P[Y = 1∂X = x] V·HVWLPH VLPSOHPHQW SDU GHV IUpTXHQFHV SDU JURXSH�

6XU OH GLDJUDPPH FDXVDO (a) GH OD )LJXUH ����� RQ GLVSRVH GH WURLV YDULDEOHV HQGRJqQHV� x� y� HW XQ
PpGLDWHXUm� HW GH WURLV YDULDEOHV H[RJqQHV� ux� uy HW um� /H GLDJUDPPH (a) HVW XQH UHSUpVHQWDWLRQ
GX PRQGH UpHO� PDLV FRPPH DXSDUDYDQW� RQ VXSSRVH LFL TX·LO HVW SRVVLEOH GH IDLUH GHV LQWHUYHQWLRQV
VXU X �

���



$XWUHPHQW GLW �

HQ SUpVHQFH G·XQ PpGLDWHXU �m�

PRQGH UpHO DYHF LQWHUYHQWLRQ �do(x)�~ÑÑÑÑÇÑÑÑÑÄ
X = fx(Ux)

M = fm(X,Um)

Y = fy(X,M,Uy)

~ÑÑÑÑÇÑÑÑÑÄ
X = x

Mx = fm(x, Um)

Yx = fy(x,Mx, Uy)

6XU OH GLDJUDPPH FDXVDO (b) GH OD )LJXUH ����� RQ GLVSRVH GH WURLV YDULDEOHV HQGRJqQHV� x� y� HW
XQ IDFWHXU GH FRQIXVLRQ w� HW GH WURLV YDULDEOHV H[RJqQHV� ux� uy HW uw� /H GLDJUDPPH (c) HVW XQH
UHSUpVHQWDWLRQ GX PRQGH UpHO� PDLV FRPPH DXSDUDYDQW� RQ VXSSRVH LFL TX·LO HVW SRVVLEOH GH IDLUH
GHV LQWHUYHQWLRQV VXU X � $XWUHPHQW GLW�

HQ SUpVHQFH G·XQ IDFWHXU GH FRQIXVLRQ �w�

PRQGH UpHO DYHF LQWHUYHQWLRQ �do(x)�~ÑÑÑÑÇÑÑÑÑÄ
X = fx(W,Ux)

W = fw(Uw)

Y = fy(X,W,Uy)

~ÑÑÑÑÇÑÑÑÑÄ
X = x

W = fw(Uw)

Yx = fy(x,W,Uy)

wPpGLDWHXU : P[Yx = 1] = P[Y = 1∂do(X = x)] = P[Y = 1∂X = x]

FRQIXVLRQ : P[Yx = 1] = P[Y = 1∂do(X = x)] j P[Y = 1∂X = x]

(Q IDLW� HQ SUpVHQFH G·XQ IDFWHXU GH FRQIXVLRQ

P[Yx = 1] = P[Y = 1∂do(X = x)] = =
w

P[Y = 1∂W = w,X = x]�P[W = w] = E(P[Y = 1∂W,X = x]).

3DU H[HPSOH� RQ SHXW VXSSRVHU TXH P[Y = 1∂W = w,X = x] HVW REWHQX j O·DLGH G·XQ PRGqOH
ORJLVWLTXH � VL µx(w) = P[Y = 1∂W = w,X = x]

rµx(w) =
H[S r�0 + r�xx+ r�ww⇢

1 + H[S r�0 + r�xx+ r�ww⇢ ,
O·HIIHW FDXVDO PR\HQ� ACE = E(µ1(W ) � µ0(W )) VHUD HVWLPp SDU

AsCE =
1
n

n

=
i=1

(rµ1(wi) � rµ0(wi)).

6XU OH GLDJUDPPH FDXVDO (a) GH OD )LJXUH ����� U = {x, "} HW V = {y}� GH WHOOH VRUWH TXH
y = f(x, ")� RX y = fy(x, ")� ,FL� x UHSUpVHQWH OH SDUHQW GH y� HW " OHV HUUHXUV VWUXFWXUHOOHV GXHV DX[
IDFWHXUV QRQ�PRGpOLVpV TXL HQJHQGUHURQW GH O·LQFHUWLWXGH� &RPPH O·H[SOLTXH 3HDUO ����� O·pTXDWLRQ
VWUXFWXUHOOH y = fy(x, ") UHSUpVHQWH XQ PpFDQLVPH FDXVDO TXL VSpFLILH OD YDOHXU SULVH SDU OD YDULDEOH
< HQ UpSRQVH j FKDTXH FRXSOH GH YDOHXUV SULVHV SDU OD YDULDEOH x HW OHV IDFWHXUV "� y = fy(x, ") HVW
FDOFXOp VRXV O·LQWHUYHQWLRQ IRUPHOOH ´X HVW IL[p j xµ� FH TXH 3HDUO ���� QRWH ´do(X = x)µ �RX
VLPSOHPHQW do(x)�� SXLV DIIHFWp j Y �KLVWRULTXHPHQW� GH :ULJKW ���� j +ROODQG ����� HQ SDVVDQW
SDU 1H\PDQ HW DO� ���� RX 5XELQ ����� GLYHUVHV QRWDWLRQV RQW pWp SURSRVpHV�� 3RXU UHSUHQGUH
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p

x

u

y

p

x

u

y

(a) (b) (c)

x y

"

)LJXUH ���� ² 'LDJUDPPHV FDXVDX[� DYHF XQH YDULDEOH SURWpJpH p� XQH YDULDEOH H[SOLFDWLYH x HW XQ
RXWFRPH y�

OD QRWDWLRQ HW O·LQWHUSUpWDWLRQ GH 3HDUO ����� ´Y ZRXOG EH y KDG X EHHQ x LQ VLWXDWLRQ "µ V·pFULUD
Yx(") = y� O·HUUHXU VWUXFWXUHOOH " Q·pWDQW SDV LPSDFWpH SDU XQH LQWHUYHQWLRQ VXU x�

'DQV OD WHUPLQRORJLH SUREDELOLVWH� P(Y = y∂X = x) GpVLJQH OD GLVWULEXWLRQ GH SRSXODWLRQ GH Y
SDUPL OHV LQGLYLGXV GRQW OD YDOHXU X HVW x� ,FL� P(Y = y∂do(X = x)) UHSUpVHQWH OD GLVWULEXWLRQ
GH Y GDQV OD SRSXODWLRQ VL WRXV OHV LQGLYLGXV GH OD SRSXODWLRQ DYDLHQW OHXU YDOHXU X IL[pH j x� (W
SOXV JpQpUDOHPHQW� P(Y = y∂do(X = x), Z = z) YD GpVLJQHU OD SUREDELOLWp FRQGLWLRQQHOOH TXH
Y = y� pWDQW GRQQp TXH Z = z� GDQV OD GLVWULEXWLRQ FUppH SDU O·LQWHUYHQWLRQ do(X = x)� $XVVL�
GDQV OD OLWWpUDWXUH� O·HIIHW FDXVDO PR\HQ �´DYHUDJH FDXVDO HIIHFWµ� ACE� FRUUHVSRQG j E[Y ∂do(X =
1)] � E[Y ∂do(X = 0)]� RX sY1 � sY0 VL sYx = E[Y ∂do(X = x)] �TXH O·RQ QRWHUD SDU OD VXLWH DXVVL
Y ì
X⇥1 � Y ì

X⇥0�� 3RXU FDOFXOHU FHWWH JUDQGHXU� pWDQW GRQQp XQ JUDSKH FDXVDO�

P[Y = y∂do(X = x)] = =
z

P[Y = y∂X = x, PA = z] � P[PA = z],

R�PA GpVLJQH OHV SDUHQWV GH x� HW R� z FRXYUH WRXWHV OHV FRPELQDLVRQV GH YDOHXUV TXH OHV YDULDEOHV
GH PA SHXYHQW SUHQGUH� 8QH FRQGLWLRQ VXIILVDQWH SRXU LGHQWLILHU O·HIIHW FDXVDO P(y∂do(x)) HVW TXH
FKDTXH FKHPLQ HQWUH X HW O·XQ GH VHV HQIDQWV WUDFH DX PRLQV XQH IOqFKH pPDQDQW GH OD YDULDEOH
PHVXUpH �7LDQ HW 3HDUO ������

����� eTXLWp FRQWUHIDFWXHOOH

6XU OD )LJXUH ����� RQ SHXW YLVXDOLVHU GHX[ GLDJUDPPHV FDXVDX[� R� y HVW QRWUH YDULDEOH G·LQWpUrW�
p OD YDULDEOH SURWpJpH� x XQH ´YDULDEOH H[SOLFDWLYHµ �SRWHQWLHOOHPHQW� HW u XQH FDUDFWpULVWLTXH QRQ�
REVHUYpH� 6XU OH GLDJUDPPH (b)� p QH FDXVH SDV y FDU LO Q·H[LVWH DXFXQH FKHPLQ FDXVDO R� p FDXVHUDLW
y� DXWUHPHQW GLW y Q·HVW MDPDLV XQ SDUHQW �PrPH ORLQWDLQ� GH p� 6XU OH GLDJUDPPH (c)� FHWWH IRLV� p
FDXVH �LQGLUHFWHPHQW� y �YLD OH FKHPLQ p � x � y��

8Q PRGqOH YpULILH OD SURSULpWp G·pTXLWp FRQWUHIDFWXHOOH �´FRXQWHUIDFWXDO IDLUQHVVµ� VL ´KDG WKH
SURWHFWHG DWWULEXWHV �H�J�� UDFH� RI WKH LQGLYLGXDO EHHQ GLIIHUHQW� RWKHU WKLQJV EHLQJ HTXDO� WKH
GHFLVLRQ ZRXOG KDYH UHPDLQHG WKH VDPHµ� $XVVL� XQ FODVVLILHXU VHUD FRQWUHIDFWXHOOHPHQW MXVWH VL�
SRXU WRXV OHV LQGLYLGXV� OH UpVXOWDW HVW pJDO DX UpVXOWDW GH VRQ LQGLYLGX FRQWUHIDFWXHO �F·HVW�j�GLUH OH
PrPH LQGLYLGX DYHF XQ DWWULEXW SURWpJp LQYHUVp��

P[Y ì
P⇥p = Y ∂X = x] = P[Y ì

P⇥q = Y ∂X = x], æp, q,

R� Y ì
P⇥z HVW OD SUpYLVLRQ GX FODVVLILHXU VL p SUHQDLW OD YDOHXU z�

���



6L OD SUpGLFWLRQ GDQV OHPRQGH UpHO HVW ODPrPH TXH FHOOH GDQV OHPRQGH FRQWUHIDFWXHO R� O·LQGLYLGX DXUDLW DSSDUWHQX
j XQ JURXSH GpPRJUDSKLTXH GLIIpUHQW� RQ D XQH pTXLWp FRQWUHIDFWXHOOH� DXWUHPHQW GLW

P[Y ì
P⇥p = y∂X = x, P = p] = P[Y ì

P⇥p¨ = y∂X = x, P = p], æp
¨
,x, y.

eTXLWp FRQWUHIDFWXHOOH �.XVQHU HW DO� �����

IDLUQHVV WKURXJK DZDUHQHVV 'ZRUN HW DO� ���� D(ryi, ryj) & d(xi,xj), æi, j

FRXQWHUIDFWXDO IDLUQHVV .XVQHU HW DO� ���� P[Y ì
P⇥p = y∂X = x, P = p] = FVWy, æp

QR SUR[\ GLVFULPLQDWLRQ .LOEHUWXV HW DO� ���� P[sY = y∂do(P = p)] = FVWy, æp

7DEOH ��� ² 'pILQLWLRQV GH O·pTXLWp LQGLYLGXHOOH�

��� &RUULJHU XQH LQpTXLWp

����� $SSURFKHV GH SUpWUDLWHPHQW �SUH�SURFHVVLQJ�

8QH DSSURFKH GLUHFWH SRXU pOLPLQHU OHV ELDLV GHV HQVHPEOHV GH GRQQpHV FRQVLVWHUDLW j VXSSULPHU
O·DWWULEXW SURWpJp HW OHV DXWUHV pOpPHQWV GHV GRQQpHV TXL VRQW VRXSoRQQpV GH FRQWHQLU GHV
LQIRUPDWLRQV FRQQH[HV� 0DOKHXUHXVHPHQW� XQH WHOOH VXSSUHVVLRQ HVW UDUHPHQW VXIILVDQWH� ,O H[LVWH
VRXYHQW GHV FRUUpODWLRQV VXEWLOHV GDQV OHV GRQQpHV TXL VLJQLILHQW TXH O·DWWULEXW SURWpJp SHXW rWUH
UHFRQVWUXLW� 3DU H[HPSOH� QRXV SRXYRQV VXSSULPHU OD UDFH� PDLV FRQVHUYHU OHV LQIRUPDWLRQV UHODWLYHV
j O·DGUHVVH GX VXMHW TXL SHXYHQW rWUH IRUWHPHQW FRUUpOpHV j OD UDFH�

/D PHVXUH GDQV ODTXHOOH LO H[LVWH GHV GpSHQGDQFHV HQWUH OHV GRQQpHV x HW O·DWWULEXW SURWpJp p SHXW
rWUH FDOFXOpH j O·DLGH GH O·LQIRUPDWLRQ PXWXHOOH

LP = =
x,p

P(x, p) ORJ
P(x, p)
P(x)P(p) ,

TXH .DPLVKLPD� $NDKR HW 6DNXPD ���� DSSHOOHQW OH ´SUpMXGLFH ODWHQWµ� 3OXV FHWWH PHVXUH
DXJPHQWH� SOXV O·DWWULEXW SURWpJp GHYLHQW SUpYLVLEOH j SDUWLU GHV GRQQpHV� (Q HIIHW� )HOGPDQ HW DO�
���� HW 0HQRQ HW :LOOLDPVRQ ���� RQW PRQWUp TXH OD SUpYLVLELOLWp GH O·DWWULEXW SURWpJp PHW GHV
OLPLWHV PDWKpPDWLTXHV j OD GLVFULPLQDWLRQ SRWHQWLHOOH G·XQ FODVVLILHXU�

'DQV OD OLWWpUDWXUH� TXDWUH DSSURFKHV SHUPHWWHQW GH VXSSULPHU OHV ELDLV HQ PDQLSXODQW O·HQVHPEOH
GHV GRQQpHV� 5HVSHFWLYHPHQW� FHV DSSURFKHV PRGLILHQW OHV pWLTXHWWHV y� OHV GRQQpHV REVHUYpHV x�
OHV SDLUHV GRQQpHV � pWLTXHWWHV {x, y} HW OD SRQGpUDWLRQ GH FHV SDLUHV�
0DQLSXODWLRQ GHV pWLTXHWWHV

.DPLUDQ HW &DOGHUV ���� SXLV .DPLUDQ HW &DOGHUV ���� RQW SURSRVp GH PRGLILHU FHUWDLQHV
GHV pWLTXHWWHV G·HQWUDvQHPHQW� FH TX·LOV DSSHOOHQW OD PDQLSXODWLRQ GHV GRQQpHV� ,OV FDOFXOHQW XQ
FODVVLILHXU VXU OH MHX GH GRQQpHV RULJLQDO HW WURXYHQW GHV H[HPSOHV SURFKHV GH OD VXUIDFH GH
GpFLVLRQ� ,OV pFKDQJHQW HQVXLWH OHV pWLTXHWWHV GH PDQLqUH j FH TX·XQ UpVXOWDW SRVLWLI SRXU OH JURXSH
GpIDYRULVp VRLW SOXV SUREDEOH HW UHIRQW OD IRUPDWLRQ� ,O V·DJLW G·XQH DSSURFKH KHXULVWLTXH TXL DPpOLRUH
HPSLULTXHPHQW O·pTXLWp DX GpWULPHQW GH OD SUpFLVLRQ�

���



0DQLSXODWLRQ GHV GRQQpHV REVHUYpHV

)HOGPDQ HW DO� ���� RQW SURSRVp GH PDQLSXOHU OHV GLPHQVLRQV LQGLYLGXHOOHV GHV GRQQpHV x G·XQH
PDQLqUH TXL GpSHQG GH O·DWWULEXW SURWpJp p� /·LGpH HVW G·DOLJQHU OHV GLVWULEXWLRQV FXPXODWLYHV F0[x]
HW F1[x] SRXU OD FDUDFWpULVWLTXH x ORUVTXH O·DWWULEXW SURWpJp p HVW UHVSHFWLYHPHQW 0 HW 1� VXU
XQH GLVWULEXWLRQ FXPXODWLYH PpGLDQH Fm[x]� &HWWH PpWKRGH HVW VLPLODLUH j OD QRUPDOLVDWLRQ GHV
QRWHV G·H[DPHQ GDQV GLIIpUHQWV pWDEOLVVHPHQWV VFRODLUHV� HW HVW DSSHOpH ´VXSSUHVVLRQ GH O·LPSDFW
GLVSDUDWHµ� &HWWH DSSURFKH SUpVHQWH O·LQFRQYpQLHQW GH WUDLWHU FKDTXH YDULDEOH G·HQWUpH x " X
VpSDUpPHQW HW LJQRUH OHXUV �SRVVLEOHV� LQWHUDFWLRQV�

0DQLSXODWLRQ GHV pWLTXHWWHV HW GHV GRQQpHV

&DOPRQ HW DO� ���� SURSRVHQW GH FRQVLGpUHU XQH WUDQVIRUPDWLRQ  TXL WUDQVIRUPHUD OHV SDLUHV GH
GRQQpHV {x, y} HQ QRXYHOOHV YDOHXUV GH GRQQpHV {xȧ, yȧ} G·XQHPDQLqUH TXL GpSHQG H[SOLFLWHPHQW GH
O·DWWULEXW SURWpJp p� &DOPRQ HW DO� ���� IRUPXOHQW FH SUREOqPH FRPPH XQ SUREOqPH G·RSWLPLVDWLRQ
GDQV OHTXHO LO IDXW PLQLPLVHU OH FKDQJHPHQW G·XWLOLWp GHV GRQQpHV� VRXV UpVHUYH GH OLPLWHV VXU OH
SUpMXGLFH HW OD GpIRUPDWLRQ GHV YDOHXUV RULJLQDOHV� &RQWUDLUHPHQW j OD VXSSUHVVLRQ GHV LPSDFWV
GLVSDUDWHV� FHWWH PpWKRGH SUHQG HQ FRPSWH OHV LQWHUDFWLRQV HQWUH WRXWHV OHV GLPHQVLRQV GHV
GRQQpHV� &HSHQGDQW� OD WUDQVIRUPDWLRQ UDQGRPLVpH HVW IRUPXOpH VRXV OD IRUPH G·XQH WDEOH GH
SUREDELOLWp� FH TXL QH FRQYLHQW TXH SRXU OHV HQVHPEOHV GH GRQQpHV FRPSRUWDQW XQ SHWLW QRPEUH
GH YDULDEOHV G·HQWUpH HW GH VRUWLH GLVFUqWHV�

5HSRQGpUDWLRQ GHV SDLUHV GH GRQQpHV

.DPLUDQ HW &DOGHUV ���� SURSRVHQW GH UHSRQGpUHU OHV REVHUYDWLRQV {x, y} GDQV O·HQVHPEOH GH
GRQQpHV G·DSSUHQWLVVDJH DILQ TXH OHV FDV R� O·DWWULEXW SURWpJp p SUpGLW TXH OH JURXSH GpIDYRULVp
REWLHQGUD XQ UpVXOWDW SRVLWLI VRLHQW SOXV IRUWHPHQW SRQGpUpV� ,OV IRUPHQW HQVXLWH XQ FODVVLILHXU TXL
XWLOLVH FHV SRQGpUDWLRQV GDQV VD IRQFWLRQ GH FR�W� ,OV SURSRVHQW pJDOHPHQW GH UppFKDQWLOORQQHU OHV
GRQQpHV G·DSSUHQWLVVDJH HQ IRQFWLRQ GH FHV SRQGpUDWLRQV HW G·XWLOLVHU XQ FODVVLILHXU VWDQGDUG�

����� $OJRULWKPHV GH UHWUDLWHPHQW

'DQV OD VHFWLRQ SUpFpGHQWH� QRXV DYRQV LQWURGXLW OD PHVXUH GH SUpMXGLFH ODWHQW EDVpH VXU
O·LQIRUPDWLRQ PXWXHOOH HQWUH OHV GRQQpHV x HW O·DWWULEXW SURWpJp p� 'H PrPH� QRXV SRXYRQV PHVXUHU
OD GpSHQGDQFH HQWUH OHV pWLTXHWWHV y HW O·DWWULEXW SURWpJp p

IP = =
y,p

P(y, p) ORJ
P(y, p)
P(y)P(p)

TXH .DPLVKLPD� $NDKR HW 6DNXPD ���� DSSHOOHQW OH ´SUpMXGLFH LQGLUHFWµ� ,QWXLWLYHPHQW� V·LO Q·\ D
DXFXQ PR\HQ GH SUpGLUH OHV pWLTXHWWHV j SDUWLU GH O·DWWULEXW SURWpJp HW YLFH YHUVD� DORUV LO Q·\ D SDV
GH SRVVLELOLWp GH ELDLV�

8QH DSSURFKH SRXU pOLPLQHU OHV ELDLV SHQGDQW OD IRUPDWLRQ FRQVLVWH j VXSSULPHU H[SOLFLWHPHQW FHWWH
GpSHQGDQFH HQ XWLOLVDQW O·DSSUHQWLVVDJH FRQWUDGLFWRLUH� '·DXWUHV DSSURFKHV FRQVLVWHQW j SpQDOLVHU
O·LQIRUPDWLRQ PXWXHOOH HQ XWLOLVDQW OD UpJXODULVDWLRQ� HQ DMXVWDQW OH PRGqOH VRXV OD FRQWUDLQWH TX·LO
QH VRLW SDV ELDLVp� 1RXV DOORQV DERUGHU EULqYHPHQW FKDFXQH GH FHV DSSURFKHV�

���



'p�ELDLVDJH ´DGYHUVDULDOµ

/H Gp�ELDLVDJH ´DGYHUVDULDOµ �SUpVHQWp GDQV %HXWHO� &KHQ� =KDR HW DO� ���� RX =KDQJ� /HPRLQH
HW DO� ����� UpGXLW O·LPSDFW GH O·DWWULEXW SURWpJp GDQV OHV SUpGLFWLRQV HQ HVVD\DQW GH WURPSHU
VLPXOWDQpPHQW XQ GHX[LqPH FODVVLILHXU TXL WHQWH GH GHYLQHU O·DWWULEXW SURWpJp p� %HXWHO� &KHQ� =KDR
HW DO� ���� IRUFHQW OHV GHX[ FODVVLILHXUV j XWLOLVHU XQH UHSUpVHQWDWLRQ SDUWDJpH HW DLQVL� PLQLPLVHU
OD SHUIRUPDQFH GX FODVVLILHXU DGYHUVH VLJQLILH VXSSULPHU WRXWH LQIRUPDWLRQ VXU O·DWWULEXW SURWpJp
GH FHWWH UHSUpVHQWDWLRQ� %HXWHO� &KHQ� =KDR HW DO� ���� SURSRVHQW XQH UHSUpVHQWDWLRQ SRXU OD
FODVVLILFDWLRQ TXL pWDLW pJDOHPHQW XWLOLVpH SRXU SUpGLUH O·DWWULEXW SURWpJp� /H V\VWqPH D pWp IRUPp
GH PDQLqUH ´DGYHUVDULDOHµ� HQFRXUDJHDQW OHV ERQQHV SHUIRUPDQFHV GX V\VWqPH PDLV SXQLVVDQW OD
FODVVLILFDWLRQ FRUUHFWH GH O·DWWULEXW SURWpJp� 'H FHWWH IDoRQ� XQH UHSUpVHQWDWLRQ TXL QH FRQWLHQW SDV
G·LQIRUPDWLRQV VXU O·DWWULEXW SURWpJp HVW DSSULVH�

6XSSUHVVLRQ GHV SUpMXJpV SDU UpJXODULVDWLRQ

.DPLVKLPD� $NDKR HW 6DNXPD ���� RQW SURSRVp G·DMRXWHU XQH FRQGLWLRQ GH UpJXODULVDWLRQ VXS�
SOpPHQWDLUH j OD VRUWLH GX FODVVLILHXU GH UpJUHVVLRQ ORJLVWLTXH TXL WHQWH GH PLQLPLVHU O·LQIRUPDWLRQ
PXWXHOOH HQWUH O·DWWULEXW SURWpJp HW OD SUpGLFWLRQ ry� ,OV RQW G·DERUG UpRUJDQLVp O·H[SUHVVLRQ GX SUpMX�
GLFH LQGLUHFW HQ XWLOLVDQW OD GpILQLWLRQ GH OD SUREDELOLWp FRQGLWLRQQHOOH SRXU TXDQWLILHU OH SRWHQWLHO GH
GLVFULPLQDWLRQ�

PI(x) = =
y,p

P(Y = y∂X = x, P = p) ORJ
P(y, p)
P(y)P(p) = =

y,p

P(y∂x, p) ORJ P(y∂p)P(y)

(QVXLWH� LOV IRUPXOHQW XQH SHUWH GH UpJXODULVDWLRQ EDVpH VXU O·HVSpUDQFH GH FHOOH�FL VXU O·HQVHPEOH
GHV GRQQpHV �

LUHJ =
n

=
i=1

=
ry,p

P(ryi∂xi, pi) ORJ
P(ryi∂pi)
P(ryi)

R� OD VRPPH VH IDLW VXU O·HQVHPEOH GHV GRQQpHV TX·LOV DMRXWHQW j OD SHUWH G·DSSUHQWLVVDJH SULQFLSDOH�

���



5pIpUHQFHV

$DURQVRQ� '�� '� $� +DUWOH\ HW %� 0D]XPGHU ������� © 7KH (IIHFWV RI WKH ����V +2/& ´5HGOLQLQJµ
0DSV ª� ,Q � )HGHUDO 5HVHUYH %DQN RI &KLFDJR :RUNLQJ 3DSHU ��������

$EUDKDP� .� ������� 'LVWULEXWLQJ ULVN � ,QVXUDQFH� OHJDO WKHRU\ DQG SXEOLF SROLF\� <DOH 8QLYHUVLW\
3UHVV�

$GDPV� 6� -� ������� © $JH GLVFULPLQDWLRQ OHJLVODWLRQ DQG WKH HPSOR\PHQW RI ROGHU ZRUNHUV ª� ,Q �
/DERXU (FRQRPLFV ����� S� ��������

$GRPDYLFLXV� *� HW $� 7X]KLOLQ ������� © 3HUVRQDOL]DWLRQ WHFKQRORJLHV � D SURFHVV�RULHQWHG SHUVSHF�
WLYH ª� ,Q � &RPPXQLFDWLRQV RI WKH $&0 ������ S� ������

$JDUZDO� 6� HW 6� 0LVKUD ������� 5HVSRQVLEOH $, � ,PSOHPHQWLQJ (WKLFDO DQG 8QELDVHG $OJRULWKPV�
6SULQJHU�

$JDUZDO� 6� ������� © 7UDGH�2IIV EHWZHHQ )DLUQHVV DQG ,QWHUSUHWDELOLW\ LQ 0DFKLQH /HDUQLQJ ª� ,Q �
,-&$, ���� :RUNVKRS RQ $, IRU 6RFLDO *RRG�

$KPHG� $� 0�� /� $QGHUVVRQ HW 0� +DPPDUVWHGW ������� © $UH JD\ PHQ DQG OHVELDQV GLVFULPLQDWHG
DJDLQVW LQ WKH KLULQJ SURFHVV" ª ,Q � 6RXWKHUQ (FRQRPLF -RXUQDO ����� S� ��������

$LJQHU� '� -� HW *� *� &DLQ ������� © 6WDWLVWLFDO WKHRULHV RI GLVFULPLQDWLRQ LQ ODERU PDUNHWV ª� ,Q �
,QGXVWULDO DQG /DERU 5HODWLRQV 5HYLHZ ����� S� ��������

$NHUORI� *� $� �DR�W ������ © 7KH 0DUNHW IRU µ/HPRQVµ � 4XDOLW\ 8QFHUWDLQW\ DQG WKH 0DUNHW
0HFKDQLVP ª� ,Q � 7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV �����

$O 5DPLDK� $�� 0� +HZVWRQH� -� )� 'RYLGLR HW /� $� 3HQQHU ������� © 7KH VRFLDO SV\FKRORJ\ RI
GLVFULPLQDWLRQ � 7KHRU\� PHDVXUHPHQW DQG FRQVHTXHQFHV ª� ,Q �0DNLQJ (TXDOLW\ &RXQW� 7KH /LIIH\
3UHVV� S� �������

$ODEL� '�� 1� ,PPRUOLFD HW $� .DODL ������� © 8QOHDVKLQJ OLQHDU RSWLPL]HUV IRU JURXS�IDLU OHDUQLQJ DQG
RSWLPL]DWLRQ ª� ,Q � &RQIHUHQFH 2Q /HDUQLQJ 7KHRU\� 30/5� S� ����������

$OH[DQGHU� /� ������� © :KDW PDNHV ZURQJIXO GLVFULPLQDWLRQ ZURQJ" %LDVHV� SUHIHUHQFHV� VWHUHR�
W\SHV� DQG SUR[LHV ª� ,Q � 8QLYHUVLW\ RI 3HQQV\OYDQLD /DZ 5HYLHZ ������ S� ��������

$OLSRXUIDUG� 1�� 3� *� )HQQHOO HW .� /HUPDQ ������� © &DQ \RX 7UXVW WKH 7UHQG" 'LVFRYHULQJ 6LPSVRQ·V
3DUDGR[HV LQ 6RFLDO 'DWD ª� ,Q � 3URFHHGLQJV RI WKH (OHYHQWK $&0 ,QWHUQDWLRQDO &RQIHUHQFH RQ
:HE 6HDUFK DQG 'DWD 0LQLQJ� S� ������

$PDGLHX� -��)� ������� © 9UDLHV HW IDXVVHV VROXWLRQV DX[ GLVFULPLQDWLRQV ª� ,Q � )RUPDWLRQ HPSORL�
5HYXH IUDQoDLVH GH VFLHQFHV VRFLDOHV ���� S� �������

$PRVVp� 7� HW *� 'H 3HUHWWL ������� © +RPPHV HW IHPPHV HQ PpQDJH VWDWLVWLTXH � XQH YDOVH j WURLV
WHPSV ª� ,Q � 7UDYDLO� JHQUH HW VRFLpWpV �� S� ������

$QGHUVRQ� 7� +� ������� 7KH SXUVXLW RI IDLUQHVV � $ KLVWRU\ RI DIILUPDWLYH DFWLRQ� 2[IRUG 8QLYHUVLW\
3UHVV�

$QGUH\HYD� 7�� 5� 0� 3XKO HW .� '� %URZQHOO ������� © &KDQJHV LQ SHUFHLYHG ZHLJKW GLVFULPLQDWLRQ
DPRQJ $PHULFDQV� ����²���� WKURXJK ����²���� ª� ,Q � 2EHVLW\ ����� S� ����������

���



$QJXUDM� .� HW 6� 3DGPD ������� © $QDO\VLV RI IDFLDO SDUDO\VLV GLVHDVH XVLQJ LPDJH SURFHVVLQJ
WHFKQLTXH ª� ,Q � ,QWHUQDWLRQDO -RXUQDO RI &RPSXWHU $SSOLFDWLRQV ������

$QJZLQ� -�� -� /DUVRQ� 6� 0DWWX HW /� .LUFKQHU ������� © 0DFKLQH %LDV � 7KHUH·V 6RIWZDUH 8VHG DFURVV
WKH &RXQWU\ WR 3UHGLFW )XWXUH &ULPLQDOV DQG ,W·V %LDVHG DJDLQVW %ODFNV ª� ,Q � 0D\ ���

$UDQ� ;� )�� -� 0� 6XFK HW 1� &ULDGR ������� © $WWHVWLQJ ELDVHV DQG GLVFULPLQDWLRQ XVLQJ ODQJXDJH
VHPDQWLFV ª� ,Q � DU;LY �����������

$UQDO� 3� HW 5� 'XUDQG ������� © &RPPHQW OH VH[H GHYLQW JHQUH� HW FRPPHQW OH JHQUH GHYLQW FRGH �
OH VRUW FUXHO G·XQH YDULDEOH H[SOLFDWLYH ª� ,Q � 5LVTXHV ��� S� ������

$U\D� 6�� &� (FNHO HW &� :LFKPDQ ������� © $QDWRP\ RI WKH FUHGLW VFRUH ª� ,Q � -RXUQDO RI (FRQRPLF
%HKDYLRU 	 2UJDQL]DWLRQ ��� S� ��������

$XVWLQ� 5� ������� © 7KH LQVXUDQFH FODVVLILFDWLRQ FRQWURYHUV\ ª� ,Q � 8QLYHUVLW\ RI 3HQQV\OYDQLD /DZ
5HYLHZ ������ S� ��������

$XWRPRELOH ,QVXUDQFH 5DWH %RDUG ������� © 7HFKQLFDO *XLGDQFH � &KDQJH LQ 5DWHV DQG 5DWLQJ
3URJUDPV ª� ,Q � $OEHUD $,5%�

$YUDKDP� 5� ������� © 'LVFULPLQDWLRQ DQG LQVXUDQFH ª� ,Q � +DQGERRN RI WKH (WKLFV RI 'LVFULPLQDWLRQ�
6RXV OD GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ��������

$YUDKDP� 5�� .� '� /RJXH HW '� 6FKZDUF] ������� © 7RZDUGV D 8QLYHUVDO )UDPHZRUN IRU ,QVXUDQFH
$QWL�'LVFULPLQDWLRQ /DZV ª� ,Q � &RQQHFWLFXW ,QVXUDQFH /DZ -RXUQDO ��� S� ��

$ZDG� (�� 6� 'VRX]D� 5� .LP� -� 6FKXO]� -� +HQULFK� $� 6KDULII� -��)� %RQQHIRQ HW ,� 5DKZDQ �������
© 7KH PRUDO PDFKLQH H[SHULPHQW ª� ,Q � 1DWXUH ��������� S� ������

$\XVR� 0�� 0� *XLOOHQ HW $� 0� 3pUH]�0DUtQ ������� © 7HOHPDWLFV DQG JHQGHU GLVFULPLQDWLRQ � VRPH
XVDJH�EDVHG HYLGHQFH RQ ZKHWKHU PHQ·V ULVN RI DFFLGHQWV GLIIHUV IURP ZRPHQ·V ª� ,Q � 5LVNV ����
S� ���

$\XVR� 0�� 5� 6iQFKH] HW 0� 6DQWROLQR ������� © 'RHV ORQJHYLW\ LPSDFW WKH VHYHULW\ RI WUDIILF FUDVKHV"
$ FRPSDUDWLYH VWXG\ RI \RXQJ�ROGHU DQG ROG�ROGHU GULYHUV ª� ,Q � -RXUQDO RI VDIHW\ UHVHDUFK ���
S� ������

%DELF� %�� 6� *HUNH� 7� (YJHQLRX HW ,� *� &RKHQ ������� © %HZDUH H[SODQDWLRQV IURP $, LQ KHDOWK FDUH ª�
,Q � 6FLHQFH ��������� S� ��������

%DGDLQ� '� ,� ������� © ,QVXUDQFH UHGOLQLQJ DQG WKH IXWXUH RI WKH XUEDQ FRUH ª� ,Q � &ROXP� -/ 	 6RF�
3UREV� ��� S� ��

%DJGDVDU\DQ� (�� 2� 3RXUVDHHG HW 9� 6KPDWLNRY ������� © 'LIIHUHQWLDO SULYDF\ KDV GLVSDUDWH LPSDFW RQ
PRGHO DFFXUDF\ ª� ,Q � $GYDQFHV LQ 1HXUDO ,QIRUPDWLRQ 3URFHVVLQJ 6\VWHPV ��� S� ������������

%DLOH\� 5� $� HW /� -� 6LPRQ ������� © 7ZR VWXGLHV LQ DXWRPRELOH LQVXUDQFH UDWHPDNLQJ ª� ,Q � $67,1
%XOOHWLQ � 7KH -RXUQDO RI WKH ,$$ ���� S� ��������

%DLUG� ,� 0� ������� © 2EHVLW\ DQG ,QVXUDQFH 5LVN ª� ,Q � 3KDUPDFRHFRQRPLFV ���� S� ������
%DNHU� 7� HW -� 6LPRQ ������� (PEUDFLQJ 5LVN � 7KH &KDQJLQJ &XOWXUH RI ,QVXUDQFH DQG5HVSRQVLELOLW\�

&KLFDJR � 8QLY� &KLFDJR 3UHVV�
%DNHU� 7� ������� © &RQWDLQLQJ WKH SURPLVH RI LQVXUDQFH � $GYHUVH VHOHFWLRQ DQG ULVN FODVVLILFDWLRQ ª�

,Q � &RQQHFWLFXW ,QVXUDQFH /DZ -RXUQDO �� S� ��������
%DNHU� 7� ������� © +HDOWK LQVXUDQFH� ULVN� DQG UHVSRQVLELOLW\ DIWHU WKH 3DWLHQW 3URWHFWLRQ DQG

$IIRUGDEOH &DUH $FW ª� ,Q � 8QLYHUVLW\ RI 3HQQV\OYDQLD /DZ 5HYLHZ� S� ����������
%DOO� .� .�� 2� -� &OD\� -� '� (GZDUGV� %� $� )DXVWR� .� 0� :KHHOHU� &� )HOL[ HW /� $� 5RVV �������

© ,QGLFDWRUV RI FUDVK ULVN LQ ROGHU DGXOWV � D ORQJLWXGLQDO DQDO\VLV IURP WKH $&7,9( 6WXG\ ª� ,Q �
-RXUQDO RI DJLQJ DQG KHDOWK�

%DPPDQ� '�� -� (LVHQVWHLQ HW 7� 6FKQRHEHOHQ ������� © *HQGHU LGHQWLW\ DQG OH[LFDO YDULDWLRQ LQ VRFLDO
PHGLD ª� ,Q � -RXUQDO RI 6RFLROLQJXLVWLFV ����� S� ��������

���



%DUQDUG� &� HW %� +HSSOH ������� © ,QGLUHFW 'LVFULPLQDWLRQ � ,QWHUSUHWLQJ 6H\PRXU�6PLWK ª� ,Q � 7KH
&DPEULGJH /DZ -RXUQDO ����� S� ��������

%DURFDV� 6�� 0� +DUGW HW $� 1DUD\DQDQ ������� © )DLUQHVV LQ PDFKLQH OHDUQLQJ ª� ,Q � 1LSV WXWRULDO ��
S� �����

%DURFDV� 6�� 0� +DUGW HW $� 1DUD\DQDQ ������� )DLUQHVV DQG 0DFKLQH /HDUQLQJ� IDLUPOERRN�RUJ�
%DURFDV� 6� HW $� '� 6HOEVW ������� © %LJ GDWD·V GLVSDUDWH LPSDFW ª� ,Q � &DOLIRUQLD /DZ 5HYLHZ ����

S� ��������
%DUU\� /� ������� © ,QVXUDQFH� %LJ 'DWD DQG &KDQJLQJ &RQFHSWLRQV RI )DLUQHVV ª� ,Q � (XURSHDQ -RXUQDO

RI 6RFLRORJ\ ��� S� ��������
%DUU\� /� HW $� &KDUSHQWLHU ������� © 3HUVRQDOL]DWLRQ DV D SURPLVH � &DQ %LJ 'DWD FKDQJH WKH SUDFWLFH

RI LQVXUDQFH" ª ,Q � %LJ 'DWD 	 6RFLHW\ ���� S� �����������������
%DUWLN� $� HW 6� 1HOVRQ ������� © 'HOHWLQJ D VLJQDO � (YLGHQFH IURP SUH�HPSOR\PHQW FUHGLW FKHFNV ª�

,Q � 6651 ��������
%DUWOHWW� 5�� $� 0RUVH� 5� 6WDQWRQ HW 1� :DOODFH ������� © &RQVXPHU�OHQGLQJ GLVFULPLQDWLRQ LQ WKH HUD

RI ILQWHFK ª� ,Q � 8QLYHUVLW\ RI &DOLIRUQLD� %HUNHOH\� :RUNLQJ 3DSHU�
%DUWOHWW� 5�� $� 0RUVH� 5� 6WDQWRQ HW 1� :DOODFH ������� © &RQVXPHU�OHQGLQJ GLVFULPLQDWLRQ LQ WKH

)LQ7HFK HUD ª� ,Q � -RXUQDO RI )LQDQFLDO (FRQRPLFV�
%DXPHLVWHU� 5� )� ������� © $GGLFWLRQ� FLJDUHWWH VPRNLQJ� DQG YROXQWDU\ FRQWURO RI DFWLRQ � 'R FLJDUHWWH

VPRNHUV ORVH WKHLU IUHH ZLOO " ª ,Q � $GGLFWLYH %HKDYLRUV 5HSRUWV �� S� ������
%D\HU� 3� %� ������� © 0XWDEOH &KDUDFWHULVWLFV DQG WKH 'HILQLWLRQ RI 'LVFULPLQDWLRQ 8QGHU 7LWOH 9,, ª�

,Q � 8& 'DYLV /DZ 5HYLHZ ��� S� ����
%HFNHU� *� 6� ������� © ,V (WKQLF DQG RWKHU 3URILOLQJ 'LVFULPLQDWLRQ" ª ,Q � 7KH %HFNHU�3RVQHU %ORJ

�����������
%HFNHU� *� 6� ������� 7KH HFRQRPLFV RI GLVFULPLQDWLRQ� 8QLYHUVLW\ RI &KLFDJR SUHVV�
%HFNHUW� -� ������� © ,PDJLQHG IXWXUHV � ILFWLRQDO H[SHFWDWLRQV LQ WKH HFRQRP\ ª� ,Q � 7KHRU\ DQG VRFLHW\

����� S� ��������
%HLGHU� 3� ������� © 6H[ 'LVFULPLQDWLRQ LQ ,QVXUDQFH ª� ,Q � -RXUQDO RI $SSOLHG 3KLORVRSK\ �� S� ������
%pQpSODQF� *�� $� &KDUSHQWLHU HW 3� 7KRXURW �������0DQXHO G·DVVXUDQFH� 3UHVVHV 8QLYHUVLWDLUHV GH

)UDQFH�
%HQLJHU� -� ������� 7KH FRQWURO UHYROXWLRQ � 7HFKQRORJLFDO DQG HFRQRPLF RULJLQV RI WKH LQIRUPDWLRQ

VRFLHW\� +DUYDUG XQLYHUVLW\ SUHVV�
%HQMDPLQ� %� HW 5� 0LFKDHOVRQ ������� © 0RUWDOLW\ GLIIHUHQFHV EHWZHHQ VPRNHUV DQG QRQ�VPRNHUV ª�

,Q � -RXUQDO RI WKH ,QVWLWXWH RI $FWXDULHV ������ S� ��������
%HUD� 0� ������� © D PRGpOLVDWLRQ SUpGLFWLYH j WUqV JUDQG QRPEUH GH YDULDEOHV ª� ,Q � 5LVTXHV ���

S� ������
%HUJNDPS� /� ������� © /LIH LQVXUDQFH DQG +,9 WHVWLQJ � LQVXUDQFH WKHRU\� GLVFULPLQDWLRQ DQG

VROXWLRQV ª� ,Q � 0HGHFLQH 	 /DZ �� S� ����
%HUJVWURP� &� 7� HW -� '� :HVW ������� &DOOLQJ EXOOVKLW � WKH DUW RI VNHSWLFLVP LQ D GDWD�GULYHQ ZRUOG�

5DQGRP +RXVH 7UDGH 3DSHUEDFNV�
%HUN� 5�� +� +HLGDUL� 6� -DEEDUL� 0� -RVHSK� 0� .HDUQV� -� 0RUJHQVWHUQ� 6� 1HHO HW $� 5RWK ������� © $

FRQYH[ IUDPHZRUN IRU IDLU UHJUHVVLRQ ª� ,Q � DU;LY �����������
%HUN� 5�� +� +HLGDUL� 6� -DEEDUL� 0� .HDUQV HW $� 5RWK ������� © )DLUQHVV LQ FULPLQDO MXVWLFH ULVN

DVVHVVPHQWV � 7KH VWDWH RI WKH DUW ª� ,Q � 6RFLRORJLFDO 0HWKRGV 	 5HVHDUFK ����� S� �����
%HUNH� $�� 0� %DNNHU� 3� 9HSDNRPPD� .� /DUVRQ HW $� ·� 3HQWODQG ������� © $VVHVVLQJ 'LVHDVH

([SRVXUH 5LVN ZLWK /RFDWLRQ 'DWD � $ 3URSRVDO IRU &U\SWRJUDSKLF 3UHVHUYDWLRQ RI 3ULYDF\ ª� ,Q �
DU;LY �����������

%HUQVWHLQ� $� ������� © :KDW·V ZURQJ ZLWK VWHUHRW\SLQJ ª� ,Q � $UL]RQD /DZ 5HYLHZ ��� S� ����

���



%HUWDLO� 3�� '� %RXQLH� 6� &OpPHQoRQ HW 3� :DHOEURHFN ������� © $OJRULWKPHV � ELDLV� GLVFULPLQDWLRQ HW
pTXLWp ª� ,Q�

%HUWLOORQ� $� HW $� &KHUYLQ ������� $QWKURSRORJLH PpWULTXH � FRQVHLOV SUDWLTXHV DX[ PLVVLRQQDLUHV
VFLHQWLILTXHV VXU OD PDQLqUH GH PHVXUHU� GH SKRWRJUDSKLHU HW GH GpFULUH GHV VXMHWV YLYDQWV HW
GHV SLqFHV DQDWRPLTXHV� ,PSULPHULH QDWLRQDOH�

%HUWUDQG� 0� HW 6� 0XOODLQDWKDQ ������� © $UH (PLO\ DQG *UHJ PRUH HPSOR\DEOH WKDQ /DNLVKD DQG
-DPDO" $ ILHOG H[SHULPHQW RQ ODERU PDUNHW GLVFULPLQDWLRQ ª� ,Q � $PHULFDQ HFRQRPLF UHYLHZ �����
S� ���������

%HVQDUG� 3� HW &� *UDQJH ������� © /D ILQ GH OD GLIIXVLRQ YHUWLFDOH GHV JRXWV"�3UpQRPV GH O·pOLWH HW
GX YXOJXP� ª� ,Q � /·$QQpH VRFLRORJLTXH� S� ��������

%HVVH� 3�� (� GHO %DUULR� 3� *RUGDOL]D HW -��0� /RXEHV ������� © &RQILGHQFH LQWHUYDOV IRU WHVWLQJ
GLVSDUDWH LPSDFW LQ IDLU OHDUQLQJ ª� ,Q � DU;LY �����������

%HXWHO� $�� -� &KHQ� 7� 'RVKL� +� 4LDQ� /� :HL� <� :X� /� +HOGW� =� =KDR� /� +RQJ� (� +� &KL HW DO� �������
© )DLUQHVV LQ UHFRPPHQGDWLRQ UDQNLQJ WKURXJK SDLUZLVH FRPSDULVRQV ª� ,Q � 3URFHHGLQJV RI WKH
��WK $&0 6,*.'' ,QWHUQDWLRQDO &RQIHUHQFH RQ .QRZOHGJH 'LVFRYHU\ 	 'DWD 0LQLQJ� S� �����
�����

%HXWHO� $�� -� &KHQ� =� =KDR HW (� +� &KL ������� © 'DWD 'HFLVLRQV DQG 7KHRUHWLFDO ,PSOLFDWLRQV ZKHQ
$GYHUVDULDOO\ /HDUQLQJ )DLU 5HSUHVHQWDWLRQV ª� ,Q � DU;LY �����������

%KDWWDFKDU\D� $� ������� © )DFHERRN SDWHQW � <RXU IULHQGV FRXOG KHOS \RX JHW D ORDQ � RU QRW ª� ,Q �
&11 %XVLQHVV �����������

%LDQ� <�� &� <DQJ� -� /� =KDR HW /� /LDQJ ������� © *RRG GULYHUV SD\ OHVV � $ VWXG\ RI XVDJH�EDVHG YHKLFOH
LQVXUDQFH PRGHOV ª� ,Q � 7UDQVSRUWDWLRQ UHVHDUFK SDUW $ � SROLF\ DQG SUDFWLFH ���� S� ������

%LFNHO� 3� -�� (� $� +DPPHO HW -� :� 2·&RQQHOO ������� © 6H[ ELDV LQ JUDGXDWH DGPLVVLRQV � 'DWD IURP
%HUNHOH\ ª� ,Q � 6FLHQFH ��������� S� ��������

%LGDGDQXUH� -� ������� © 'LVFULPLQDWLRQ DQG DJH ª� ,Q � +DQGERRN RI WKH (WKLFV RI 'LVFULPLQDWLRQ�
6RXV OD GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ��������

%LGGOH� '� ������� $GYHUVH LPSDFW DQG WHVW YDOLGDWLRQ � $ SUDFWLWLRQHU·V JXLGH WR YDOLG DQG GHIHQVLEOH
HPSOR\PHQW WHVWLQJ� 5RXWOHGJH�

%LJRW� 5� HW $� &D\RO ������� /H GURLW GHV DVVXUDQFHV HQ WDEOHDX[� (OOLSVHV�
%LJRW� 5�� '� &RFWHDX�6HQQ HW &� $UWKXU ������� © /D SURWHFWLRQ GHV GRQQpHV SHUVRQQHOOHV HQ

DVVXUDQFH � GLDORJXH GX MXULVWH DYHF O·DFWXDLUH ª� ,Q � 5HJDUGV VXU OH QRXYHDX GURLW GHV GRQQpHV
SHUVRQQHOOHV� 6RXV OD GLU� G·(� 1HWWHU� &(35,6&$� FROOHFWLRQ &ROORTXHV�

%LOOLQJV� 3� 5�� 0� $� .RKQ� 0� 'H &XHYDV� -� %HFNZLWK� -� 6� $OSHU HW 0� 5� 1DWRZLF] �������
© 'LVFULPLQDWLRQ DV D FRQVHTXHQFH RI JHQHWLF WHVWLQJ� ª ,Q � $PHULFDQ MRXUQDO RI KXPDQ JHQHWLFV
����� S� ����

%LUQEDXP� %� ������� © ,QVXUDQFH &RQVXPHU 3URWHFWLRQ ,VVXHV 5HVXOWLQJ )URP� 2U +HLJKWHQHG
%\&29,'��� ª� ,Q � &HQWHU IRU (FRQRPLF -XVWLFH 5HSRUW�

%ODFN� '� 5�� -� 3� 6FLDFFD HW '� &� &RVWHU ������� © ([WUHPHV LQ ERG\ PDVV LQGH[ � SUREDELOLW\ RI
KHDOWKFDUH H[SHQGLWXUHV ª� ,Q � 3UHYHQWLYH PHGLFLQH ����� S� ��������

%ODFN� (�� 6� <HRP HW 0� )UHGULNVRQ ������� © )OLS7HVW � )DLUQHVV 7HVWLQJ YLD 2SWLPDO 7UDQVSRUW ª� ,Q �
3URFHHGLQJV RI WKH ���� &RQIHUHQFH RQ )DLUQHVV� $FFRXQWDELOLW\� DQG 7UDQVSDUHQF\� )$7
 ·���
%DUFHORQD� 6SDLQ� S� ��������

%ODQFKHW� 3� ������� 'LVFULPLQDWLRQV � FRPEDWWUH OD JORWWRSKRELH� eGLWLRQV 7H[WXHO�
%ODQN� 5� 0�� 0� 'DEDG\ HW &� )� &LWUR ������� 0HDVXULQJ UDFLDO GLVFULPLQDWLRQ� 1DWLRQDO $FDGHPLHV

3UHVV�
%ORFK� 0� ������� © 1RPV GH SHUVRQQH HW KLVWRLUH VRFLDOH ª� ,Q � $QQDOHV G·KLVWRLUH pFRQRPLTXH HW

VRFLDOHV ����� S� ������

���



%ORGJHWW� 6� /� HW %� 2·&RQQRU ������� © 5DFLDO GLVSDULW\ LQ QDWXUDO ODQJXDJH SURFHVVLQJ � $ FDVH VWXG\
RI VRFLDO PHGLD DIULFDQ�DPHULFDQ HQJOLVK ª� ,Q � DU;LY �����������

%RF]DU� '�� )� 5� $YLOD� 5� (� &DUWHU� 3� $� 0RRUH� '� *LDUGL� *� *XOL\HYD� &� -� %UXFH� &� -� 0F/HRG HW
$� -� )RUWH ������� © 8VLQJ IDFLDO UHFRJQLWLRQ WRROV IRU KHDOWK DVVHVVPHQW ª� ,Q � 3ODVWLF 6XUJLFDO
1XUVLQJ ����� S� ��������

%RKUHQ� -� $�� .� +DJJDJ� $� ,PDV HW '� *� 3RSH ������� ,QDFFXUDWH VWDWLVWLFDO GLVFULPLQDWLRQ � $Q
LGHQWLILFDWLRQ SUREOHP� 5DSS� WHFK� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

%ROXNEDVL� 7�� .��:� &KDQJ� -� =RX� 9� 6DOLJUDPD HW $� .DODL ������� © 0DQ LV WR &RPSXWHU
3URJUDPPHU DV :RPDQ LV WR +RPHPDNHU" 'HELDVLQJ :RUG (PEHGGLQJV ª� ,Q � 3URFHHGLQJV RI
WKH ��WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 1HXUDO ,QIRUPDWLRQ 3URFHVVLQJ 6\VWHPV� 1,36·��� &XUUDQ
$VVRFLDWHV ,QF�� S� ����������

%RQG� (� :� HW .� -� &URFNHU ������� © 6PRNLQJ� VN\GLYLQJ� DQG NQLWWLQJ � 7KH HQGRJHQRXV
FDWHJRUL]DWLRQ RI ULVNV LQ LQVXUDQFHPDUNHWV ZLWK DV\PPHWULF LQIRUPDWLRQ ª� ,Q � -RXUQDO RI 3ROLWLFDO
(FRQRP\ ����� S� ��������

%RQQHIRQ� -��)� ������� /D YRLWXUH TXL HQ VDYDLW WURS� /·LQWHOOLJHQFH DUWLILFLHOOH D�W�HOOH XQH PRUDOH"
+XPHQVFLHQFHV (GLWLRQV�

%RRQHNDPS� &� HW '� 'RQDOGVRQ ������� © &HUWDLQ $OWHUQDWLYHV IRU 3ULFH 8QFHUWDLQW\ ª� ,Q � 7KH
&DQDGLDQ -RXUQDO RI (FRQRPLFV � 5HYXH FDQDGLHQQH G·(FRQRPLTXH ����� S� ��������

%RUFK� .� ������� © $SSOLFDWLRQ RI *DPH 7KHRU\ WR 6RPH 3UREOHPV LQ $XWRPRELOH ,QVXUDQFH
 ª� ,Q �
$67,1 %XOOHWLQ � 7KH -RXUQDO RI WKH ,$$ ���� S� ��������

%RUJHV� -� /� ������� © 'HO ULJRU HQ OD FLHQFLD ª� ,Q � /RV $QDOHV GH %XHQRV $LUHV�
%RUJHVLXV� )� =�� +� 6FKUDIIHQEHUJHU HW 0� YDQ %HNNXP ������� © ,QVXUDQFH� $OJRULWKPLF 'HFLVLRQ�

0DNLQJ� DQG 'LVFULPLQDWLRQ ª� ,Q � $GMXQFW 3URFHHGLQJV RI WKH ��WK $&0 &RQIHUHQFH RQ 8VHU
0RGHOLQJ� $GDSWDWLRQ DQG 3HUVRQDOL]DWLRQ�

%RUJHVLXV� )� =� ������� © 3ULFH 'LVFULPLQDWLRQ� $OJRULWKPLF 'HFLVLRQ�0DNLQJ� DQG (XURSHDQ 1RQ�
'LVFULPLQDWLRQ /DZ ª� ,Q � (XURSHDQ %XVLQHVV /DZ 5HYLHZ �����

%RUNDQ� '�� /� 'L[RQ� -� 6RUHQVHQ� 1� 7KDLQ HW /� 9DVVHUPDQ ������� © 1XDQFHGPHWULFV IRU PHDVXULQJ
XQLQWHQGHG ELDV ZLWK UHDO GDWD IRU WH[W FODVVLILFDWLRQ ª� ,Q � &RPSDQLRQ SURFHHGLQJV RI WKH ����
ZRUOG ZLGH ZHE FRQIHUHQFH� S� ��������

%RUQ� 3� ������� © *HQHWLF 7HVWLQJ LQ 8QGHUZULWLQJ � ,PSOLFDWLRQV IRU /LIH ,QVXUDQFH 0DUNHWV� ª ,Q �
-RXUQDO RI ,QVXUDQFH 5HJXODWLRQ �����

%RUQVWHLQ� 6� ������� © $QWLGLVFULPLQDWRU\ DOJRULWKPV ª� ,Q � $ODEDPD /DZ 5HYLHZ ��� S� ����
%RVPDMLDQ� +� $� ������� 7KH ODQJXDJH RI RSSUHVVLRQ� 7� ��� 3XEOLF $IIDLUV 3UHVV�
%RXN� '� ������� +RZ 2XU 'D\V %HFDPH 1XPEHUHG � 5LVN DQG WKH 5LVH RI WKH 6WDWLVWLFDO ,QGLYLGXDO�

7KH 8QLYHUVLW\ RI &KLFDJR 3UHVV�
%R[� *� (�� $� /XFHxR HW 0� GHO &DUPHQ 3DQLDJXD�4XLQRQHV ������� 6WDWLVWLFDO FRQWURO E\ PRQLWRULQJ

DQG DGMXVWPHQW� 7� ���� -RKQ :LOH\ 	 6RQV�
%R\G� '�� .� /HY\ HW $� 0DUZLFN ������� © 7KH QHWZRUNHG QDWXUH RI DOJRULWKPLF GLVFULPLQDWLRQ ª� ,Q �

'DWD DQG 'LVFULPLQDWLRQ � &ROOHFWHG (VVD\V� 2SHQ 7HFKQRORJ\ ,QVWLWXWH�
%UDPV� 6� -�� 6� -� %UDPV HW $� '� 7D\ORU ������� )DLU 'LYLVLRQ � )URP FDNH�FXWWLQJ WR GLVSXWH UHVROXWLRQ�

&DPEULGJH 8QLYHUVLW\ 3UHVV�
%UDQGW� $� 0� ������� FLJDUHWWH FHQWXU\ � WKH ULVH� IDOO DQG GHDGO\ SHUVLVWHQFH RI WKH SURGXFW WKDW

GHILQHG $PHULFD� %DVLF %RRNV�
%UHLPDQ� /� ������� &ODVVLILFDWLRQ DQG UHJUHVVLRQ WUHHV� :DGVZRUWK 	 %URRNV�
%ULOPD\HU� /�� '� /D\FRFN HW 7� $� 6XOOLYDQ ������� © 7KH (IILFLHQW 8VH RI *URXS $YHUDJHV DV

1RQGLVFULPLQDWLRQ � $ 5HMRLQGHU WR 3URIHVVRU %HQVWRQ ª� ,Q � 7KH 8QLYHUVLW\ RI &KLFDJR /DZ5HYLHZ
����� S� ��������

���



%URFNHWW� 3� /� HW /� /� *ROGHQ ������� © %LRORJLFDO DQG SV\FKREHKDYLRUDO FRUUHODWHV RI FUHGLW VFRUHV
DQG DXWRPRELOH LQVXUDQFH ORVVHV � 7RZDUG DQ H[SOLFDWLRQ RI ZK\ FUHGLW VFRULQJ ZRUNV ª� ,Q �
-RXUQDO RI 5LVN DQG ,QVXUDQFH ����� S� ������

%URVQDQ� 6� )� ������� © 1RQKXPDQ VSHFLHV· UHDFWLRQV WR LQHTXLW\ DQG WKHLU LPSOLFDWLRQV IRU IDLUQHVV ª�
,Q � 6RFLDO -XVWLFH 5HVHDUFK ����� S� ��������

%URZQ� ,� HW &� 7� 0DUVGHQ ������� 5HJXODWLQJ FRGH � *RRG JRYHUQDQFH DQG EHWWHU UHJXODWLRQ LQ WKH
LQIRUPDWLRQ DJH� 0,7 3UHVV�

%URZQH� .� 5� ������� © 6WDWLVWLFDO SURRI RI GLVFULPLQDWLRQ � EH\RQG GDPQHG OLHV ª� ,Q � :DVKLQJWRQ
/DZ 5HYLHZ ��� S� ����

%UXGQR� %� ������� 3RYHUW\� ,QHTXDOLW\� DQG WKH /DZ� :HVW 3XEOLVKLQJ &RPSDQ\�
%UXQHU� -� 6� HW DO� ������� © *RLQJ EH\RQG WKH LQIRUPDWLRQ JLYHQ ª� ,Q � &RQWHPSRUDU\ DSSURDFKHV WR

FRJQLWLRQ� 6RXV OD GLU� GH -� %UXQHU� (� %UXQVZLN� /� )HVWLQJHU� )� +HLGHU� .� 0XHQ]LQJHU� &� 2VJRRG
HW '� 5DSDSRUW� +DUYDUG 8QLYHUVLW\ 3UHVV� S� ��������

%XFKH]� 3� -� %� ������� +LVWRLUH SDUOHPHQWDLUH GH OD 5pYROXWLRQ IUDQoDLVH� 7� �� +HW]HO�
%XGG� /� 3�� 5� $� 0RRUWKL� +� %RWKD� $� &� :LFNV HW -� 0HDG ������� © $XWRPDWHG +LULQJ DW $PD]RQ ª�

,Q � 8QLYHUVLWHLW YDQ $PVWHUGDP (������
%XOPHU� 0� ������� )UDQFLV *DOWRQ � SLRQHHU RI KHUHGLW\ DQG ELRPHWU\� -RKQV +RSNLQV 8QLYHUVLW\

3UHVV�
%XQHO� 0�� <� /·+RUW\ HW 3� 3HWLW ������� © 'LVFULPLQDWLRQ EDVHG RQ SODFH RI UHVLGHQFH DQG DFFHVV WR

HPSOR\PHQW ª� ,Q � 8UEDQ 6WXGLHV ����� S� ��������
%XRODPZLQL� -� HW 7� *HEUX ������� © *HQGHU VKDGHV � ,QWHUVHFWLRQDO DFFXUDF\ GLVSDULWLHV LQ

FRPPHUFLDO JHQGHU FODVVLILFDWLRQ ª� ,Q � &RQIHUHQFH RQ IDLUQHVV� DFFRXQWDELOLW\ DQG WUDQVSDUHQF\�
30/5� S� ������

%XUHDX G·$VVXUDQFH GX &DQDGD ������� © )DFWV RI WKH 3URSHUW\ DQG &DVXDOW\ ,QVXUDQFH ,QGXVWU\ LQ
&DQDGD ª� ,Q � ,QVXUDQFH %XUHDX RI &DQDGD�

%XUJGRUI� 0� 3� HW 5� %XUJGRUI -U ������� © $ KLVWRU\ RI XQHTXDO WUHDWPHQW � 7KH TXDOLILFDWLRQV RI
KDQGLFDSSHG SHUVRQV DV D 6XVSHFW &ODVV XQGHU WKH (TXDO 3URWHFWLRQ &ODXVH ª� ,Q � 6DQWD &ODUD
/DZ\HU ��� S� ����

%XWOHU ������� © $JH�LVP � $QRWKHU IRUP RI ELJRWU\ ª� ,Q � 7KH JHURQWRORJLVW ���B3DUWB�� S� ��������
%XWOHU� 3� HW 7� %XWOHU ������� © 'ULYHU UHFRUG � $ SROLWLFDO UHG KHUULQJ WKDW UHYHDOV WKH EDVLF IODZ LQ

DXWRPRELOH LQVXUDQFH SULFLQJ ª� ,Q � -RXUQDO RI ,QVXUDQFH 5HJXODWLRQ ���� S� ��������
&DOGHUV� 7� HW 6� 9HUZHU ������� © 7KUHH QDLYH ED\HV DSSURDFKHV IRU GLVFULPLQDWLRQ�IUHH FODVVLILFD�

WLRQ ª� ,Q � 'DWD PLQLQJ DQG NQRZOHGJH GLVFRYHU\ ����� S� ��������
&DOGHUV� 7� HW ,� åOLREDLWĖ ������� © :K\ XQELDVHG FRPSXWDWLRQDO SURFHVVHV FDQ OHDG WR GLVFULPLQDWLYH

GHFLVLRQ SURFHGXUHV ª� ,Q � 'LVFULPLQDWLRQ DQG SULYDF\ LQ WKH LQIRUPDWLRQ VRFLHW\� 6SULQJHU� S� ���
���

&DOLVNDQ� $�� -� -� %U\VRQ HW $� 1DUD\DQDQ ������� © 6HPDQWLFV GHULYHG DXWRPDWLFDOO\ IURP ODQJXDJH
FRUSRUD FRQWDLQ KXPDQ�OLNH ELDVHV ª� ,Q � 6FLHQFH ��������� S� ��������

&DOPRQ� )� 3�� '� :HL� .� 1� 5DPDPXUWK\ HW .� 5� 9DUVKQH\ ������� © 2SWLPL]HG 'DWD 3UH�3URFHVVLQJ
IRU 'LVFULPLQDWLRQ 3UHYHQWLRQ ª� ,Q � DU;LY �����������

&DR� '�� &� &KHQ� 0� 3LFFLULOOL� '� $GMHURK� 7� %RXUODL HW $� 5RVV ������� © &DQ IDFLDO PHWURORJ\ SUHGLFW
JHQGHU" ª ,Q � ���� ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ %LRPHWULFV �,-&%�� ,(((� S� ����

&DUGRQ� '� ������� &XOWXUH QXPpULTXH� 3UHVVHV GH 6FLHQFHV 3R�
&DUQLV� /� HW 6� /DVVDUUH ������� © 3ROLWLTXH HW PDQDJHPHQW GH OD VpFXULWp URXWLqUH ª� ,Q � /D VpFXULWp

URXWLqUH HQ )UDQFH� 4XDQG OD UHFKHUFKH IDLW VRQ ELODQ HW WUDFH GHV SHUVSHFWLYHV� 6RXV OD GLU� GH
&� /DXUHQW� *� &DWKHULQH HW *� 0DULH�/LQH� /·+DUPDWWDQ�

���



&DUSXVRU� $� *� HW :� (� /RJHV ������� © 5HQWDO GLVFULPLQDWLRQ DQG HWKQLFLW\ LQ QDPHV ª� ,Q � -RXUQDO
RI DSSOLHG VRFLDO SV\FKRORJ\ ����� S� ��������

&DUUDVFR� 9� ������� © /H SDFWH FLYLO GH VROLGDULWp � XQH IRUPH G·XQLRQ TXL VH EDQDOLVH ª� ,Q � ,QIRVWDW
-XVWLFH �����

&DVWHOYHFFKL� '� ������� © &DQ ZH RSHQ WKH EODFN ER[ RI $," ª ,Q � 1DWXUH 1HZV ��������� S� ���
&DVWUR� &� ������� © :KDW·V ZURQJ ZLWK PDFKLQH ELDV ª� ,Q � (UJR� DQ 2SHQ $FFHVV -RXUQDO RI

3KLORVRSK\ ��
&DWRQ� 6� HW &� +DDV ������� © )DLUQHVV LQ PDFKLQH OHDUQLQJ � $ VXUYH\ ª� ,Q � DU;LY �����������
&KDNUDERUW\� 6�� .� 5� 5DJKDYDQ�0� 3� -RKQVRQ HW0� %� 6ULYDVWDYD ������� © $ )UDPHZRUN IRU &RQWH[W�

$ZDUH 3ULYDF\ RI 6HQVRU 'DWD RQ 0RELOH 6\VWHPV ª� ,Q � 3URFHHGLQJV RI WKH ��WK :RUNVKRS RQ
0RELOH &RPSXWLQJ 6\VWHPV DQG $SSOLFDWLRQV� +RW0RELOH ·��� -HN\OO ,VODQG� *HRUJLD � $VVRFLDWLRQ
IRU &RPSXWLQJ 0DFKLQHU\� LVEQ � ��������������

&KDUGHQRQ� $� ������� © 9RLFL 0D[LPH� OH FKDWERW MXULGLTXH G·$[D� IUXLW G·XQH GpPDUFKH FROODERUD�
WLYH ª� ,Q � /·XVLQH GLJLWDOH �� IpYULHU�

&KDUOHV� .� .� HW -� *XU\DQ ������� © 6WXG\LQJ GLVFULPLQDWLRQ � )XQGDPHQWDO FKDOOHQJHV DQG UHFHQW
SURJUHVV ª� ,Q � $QQXDO 5HYLHZ RI (FRQRPLFV ���� S� ��������

&KDUSHQWLHU� $� ������� &RPSXWDWLRQDO $FWXDULDO 6FLHQFH� 7KH 5 VHULHV� &5& 3UHVV�
&KDUSHQWLHU� $� HW 0� 'HQXLW ������� 0DWKpPDWLTXHV GH O·DVVXUDQFH QRQ�YLH � 7DULILFDWLRQ HW

SURYLVLRQQHPHQW �7RPH ��� (FRQRPLFD�
&KDUSHQWLHU� $� HW 0� 'HQXLW ������� 0DWKpPDWLTXHV GH O·DVVXUDQFH QRQ�YLH � 3ULQFLSHV IRQGDPHQ�

WDX[ GH WKpRULH GX ULVTXH �7RPH ��� (FRQRPLFD�
&KDUSHQWLHU� $�� 5� eOLH HW &� 5HPOLQJHU ������� © 5HLQIRUFHPHQW /HDUQLQJ LQ (FRQRPLFV DQG

)LQDQFH ª� ,Q � DU;LY �����������
&KDUSHQWLHU� $�� (� )ODFKDLUH HW $� /\ ������� © (FRQRPHWULFV DQG PDFKLQH OHDUQLQJ ª� ,Q � (FRQRPLH

HW 6WDWLVWLTXH ������ S� ��������
&KDVVDJQRQ� $� ������� © 6pOHFWLRQ DGYHUVH � PRGqOH JpQpULTXH HW DSSOLFDWLRQV ª� 7KqVH GH GRFW�

3DULV� (+(66�
&KDXIWRQ� $� ������� /HV DVVXUDQFHV� OHXU SDVVp� OHXU SUpVHQW� OHXU DYHQLU� DX SRLQW GH YXH UDWLRQQHO�

WHFKQLTXH HW SUDWLTXH� PRUDO� pFRQRPLTXH HW VRFLDO� ILQDQFLHU HW DGPLQLVWUDWLI� OpJDO� OpJLVODWLI HW
FRQWUDFWXHO� HQ )UDQFH HW j O·pWUDQJHU� &KHYDOLHU�0DUHVFT�

&KHXQJ� ,� HW $� 7� 0F&DUWW ������� © 'HFOLQHV LQ IDWDO FUDVKHV RI ROGHU GULYHUV � &KDQJHV LQ FUDVK ULVN
DQG VXUYLYDELOLW\ ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ����� S� ��������

&KRXOGHFKRYD� $� ������� © )DLU SUHGLFWLRQ ZLWK GLVSDUDWH LPSDFW � $ VWXG\ RI ELDV LQ UHFLGLYLVP
SUHGLFWLRQ LQVWUXPHQWV ª� ,Q � %LJ GDWD ���� S� ��������

&KXQ� :� +� .� ������� 'LVFULPLQDWLQJ 'DWD � &RUUHODWLRQ� 1HLJKERUKRRGV� DQG WKH 1HZ 3ROLWLFV RI
5HFRJQLWLRQ� 0,7 3UHVV�

&ODUNH� '� '�� 3� :DUG� &� %DUWOH HW :� 7UXPDQ ������� © 2OGHU GULYHUV· URDG WUDIILF FUDVKHV LQ WKH 8. ª�
,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ����� S� ����������

&RKHQ� $� HW 3� 6LHJHOPDQ ������� © 7HVWLQJ IRU DGYHUVH VHOHFWLRQ LQ LQVXUDQFH PDUNHWV ª� ,Q � -RXUQDO
RI 5LVN DQG LQVXUDQFH ����� S� ������

&RKHQ� -� (� ������� © $Q XQFHUWDLQW\ SULQFLSOH LQ GHPRJUDSK\ DQG WKH XQLVH[ LVVXH ª� ,Q � 7KH
$PHULFDQ 6WDWLVWLFLDQ ����� S� ������

&ROGPDQ� $� -�� 7� %UDXQ HW 5� 3� *DOODJKHU ������� © 7KH FODVVLILFDWLRQ RI HWKQLF VWDWXV XVLQJ QDPH
LQIRUPDWLRQ� ª ,Q � -RXUQDO RI (SLGHPLRORJ\ 	 &RPPXQLW\ +HDOWK ����� S� ��������

&ROOLQV� (� ������� © 3XQLVKLQJ 5LVN ª� ,Q � *HRUJHWRZQ /DZ -RXUQDO ���� S� ���

���



&ROVRQ� .� (�� .� (� 5XGROSK� 6� &� =LPPHUPDQ� '� (� *RLQ� (� $� 6WXDUW� 0� 9DQ 'HU /DDQ HW -� $KHUQ
������� © 2SWLPL]LQJ PDWFKLQJ DQG DQDO\VLV FRPELQDWLRQV IRU HVWLPDWLQJ FDXVDO HIIHFWV ª� ,Q �
6FLHQWLILF UHSRUWV ���� S� �����

&RP�5XHOOH� /� HW 6� 'XPHVQLO ������� © &RQFHQWUDWLRQ GHV GpSHQVHV HW JUDQGV FRQVRPPDWHXUV GH
VRLQV PpGLFDX[ ª� ,Q � %XOOHWLQ G·LQIRUPDWLRQ HQ pFRQRPLH GH OD VDQWp ��� S� ����

&RQVHLO GH O·8QLRQ (XURSpHQQH ������� © 'LUHFWLYH ���������&( GX &RQVHLO GX �� GpFHPEUH ����
PHWWDQW HQ ±XYUH OH SULQFLSH GH O·pJDOLWp GH WUDLWHPHQW HQWUH OHV IHPPHV HW OHV KRPPHV GDQV
O·DFFqV ¶ GHV ELHQV HW VHUYLFHV HW OD IRXUQLWXUH GH ELHQV HW VHUYLFHV ª� ,Q � -2 / ���� S� ������

&RRN� 5� '� ������� © 6PRNLQJ DQG OXQJ FDQFHU ª� ,Q � 5$ )LVKHU � $Q $SSUHFLDWLRQ� 6SULQJHU� S� ����
����

&RRN� 7� '�� '� 7� &DPSEHOO HW :� 6KDGLVK ������� ([SHULPHQWDO DQG TXDVL�H[SHULPHQWDO GHVLJQV IRU
JHQHUDOL]HG FDXVDO LQIHUHQFH� +RXJKWRQ 0LIIOLQ %RVWRQ� 0$�

&RRSHU� 3� -� ������� © 'LIIHUHQFHV LQ DFFLGHQW FKDUDFWHULVWLFV DPRQJ HOGHUO\ GULYHUV DQG EHWZHHQ
HOGHUO\ DQG PLGGOH�DJHG GULYHUV ª� ,Q � $FFLGHQW DQDO\VLV 	 SUHYHQWLRQ ����� S� ��������

&RRSHU� 3� )�� 5� -� 0DQVNL HW -� 9� 3HSSHU ������� © 7KH HIIHFW RI GHQWDO LQVXUDQFH RQ GHQWDO FDUH XVH
DQG VHOHFWLRQ ELDV ª� ,Q � 0HGLFDO &DUH� S� ��������

&RUEHWW�'DYLHV� 6�� (� 3LHUVRQ� $� )HOOHU� 6� *RHO HW $� +XT ������� © $OJRULWKPLF GHFLVLRQ PDNLQJ DQG
WKH FRVW RI IDLUQHVV ª� ,Q � DU;LY �����������

&RUOLHU� )� ������� © 6HJPHQWDWLRQ � OH SRLQW GH YXH GH O·DVVXUHXU ª� ,Q � &RPSpWLWLYLWp� pWKLTXH HW
DVVXUDQFH� 6RXV OD GLU� GH +� &RXV\� +� &ODVVHQV HW &� 9DQ 6FKRXEURHFN� $FDGHPLD %UX\ODQW�

&RUQX� *� ������� 9RFDEXODLUH MXULGLTXH� 7� �� 3UHVVHV 8QLYHUVLWDLUHV GH )UDQFH�
&RUUHOO� -�� &� 0� -XGG� %� 3DUN HW %� :LWWHQEULQN ������� © 0HDVXULQJ SUHMXGLFH� VWHUHRW\SHV DQG

GLVFULPLQDWLRQ ª� ,Q � 7KH 6$*( KDQGERRN RI SUHMXGLFH� VWHUHRW\SLQJ DQG GLVFULPLQDWLRQ� S� ���
���

&RXOPRQW� %� ������� 6RFLRORJLH GHV SUpQRPV� OD 'pFRXYHUWH�
&RXOPRQW� %� HW 3� 6LPRQ ������� © 4XHOV SUpQRPV OHV LPPLJUpV GRQQHQW�LOV j OHXUV HQIDQWV HQ

)UDQFH" ª ,Q � 3RSXODWLRQ 6RFLHWHV �� S� ����
&RXWWV� 6� ������� © 0RWRU LQVXUDQFH UDWLQJ� DQ DFWXDULDO DSSURDFK ª� ,Q � -RXUQDO RI WKH ,QVWLWXWH RI

$FWXDULHV ������ S� �������
&RZHOO� 0� -� HW %� /� +LUVW ������� 0RUWDOLW\ GLIIHUHQFHV EHWZHHQ VPRNHUV DQG QRQ�VPRNHUV� 6WDWH

0XWXDO /LIH $VVXUDQFH &RPSDQ\ RI $PHULFD :RUFHVWHU� 0DVV�
&RZJLOO� %� HW &� (� 7XFNHU ������� © (FRQRPLFV� IDLUQHVV DQG DOJRULWKPLF ELDV ª� ,Q � -RXUQDO RI

(FRQRPLF 3HUVSHFWLYHV�
&UDZIRUG� .� HW 5� &DOR ������� © 7KHUH LV D EOLQG VSRW LQ $, UHVHDUFK ª� ,Q � 1DWXUH ���� S� ��������
&UHVZHOO� -� ������� © 6SHHG\ QHZ WUDGHUV PDNH ZDYHV IDU IURP :DOO 6WUHHW ª� ,Q � 1HZ <RUN 7LPHV

0D\ ���
&UL]]OH� $� 0�� 6� &ODVVHQ HW (� <� 8F ������� © 3DUNLQVRQ GLVHDVH DQG GULYLQJ � DQ HYLGHQFH�EDVHG

UHYLHZ ª� ,Q � 1HXURORJ\ ������ S� ����������
&URFNHU� .� -� HW $� 6QRZ ������� © 7KH WKHRU\ RI ULVN FODVVLILFDWLRQ ª� ,Q � +DQGERRN RI LQVXUDQFH�

6RXV OD GLU� GH +� /RXEHUJp HW *� 'LRQQH� 6SULQJHU� S� ��������
&XGGHEDFN� *�� (� :LOVRQ� -� *� 2UPH HW 7� &RPEV�2UPH ������� © 'HWHFWLQJ DQG VWDWLVWLFDOO\

FRUUHFWLQJ VDPSOH VHOHFWLRQ ELDV ª� ,Q � -RXUQDO RI 6RFLDO 6HUYLFH 5HVHDUFK ����� S� ������
&XPPLQV� -� '�� %� '� 6PLWK� 5� 1� 9DQFH HW -� 9DQGHUKHO ������� 5LVN FODVVLILFDWLRQ LQ OLIH LQVXUDQFH�

7� �� 6SULQJHU 6FLHQFH 	 %XVLQHVV 0HGLD�
&]HUQLDZVNL� $� 0� ������� © )URP $YHUDJH WR ,GHDO � 7KH (YROXWLRQ RI WKH +HLJKW DQG :HLJKW 7DEOH LQ

WKH 8QLWHG 6WDWHV� ��������� ª� ,Q � 6RFLDO 6FLHQFH +LVWRU\ ����� S� ��������

���



'DKOE\� %� *� ������� © $GYHUVH VHOHFWLRQ DQG VWDWLVWLFDO GLVFULPLQDWLRQ � $Q DQDO\VLV RI &DQDGLDQ
DXWRPRELOH LQVXUDQFH ª� ,Q � -RXUQDO RI 3XEOLF (FRQRPLFV ����� S� ��������

'DOHQLXV� 7� ������� © 7RZDUGV DPHWKRGRORJ\ IRU VWDWLVWLFDO GLVFORVXUH FRQWURO ª� ,Q � VWDWLVWLN 7LGVNULIW
����������� S� ����

'DO]LHO� -� 5� HW 5� 6� -RE ������� © 0RWRU YHKLFOH DFFLGHQWV� IDWLJXH DQG RSWLPLVP ELDV LQ WD[L GULYHUV ª�
,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ����� S� ��������

'DQH� 6� 0� ������� © 7KH SRWHQWLDO IRU UDFLDO GLVFULPLQDWLRQ E\ KRPHRZQHUV LQVXUHUV WKURXJK WKH
XVH RI JHRJUDSKLF UDWLQJ WHUULWRULHV ª� ,Q � -RXUQDO RI ,QVXUDQFH 5HJXODWLRQ ����� S� ���

'DQLHO� -� (� HW -� /� 'DQLHO ������� © 3UHVFKRRO FKLOGUHQ·V VHOHFWLRQ RI UDFH�UHODWHG SHUVRQDO QDPHV ª�
,Q � -RXUQDO RI %ODFN 6WXGLHV ����� S� ��������

'DQLHOV� *� 6� ������� 7KHµ $YHUDJH 0DQµ" 5DSS� WHFK� $LU )RUFH $HURVSDFH 0HGLFDO 5HVHDFK /DE�
:ULJKW�3DWWHUVRQ $)% 2+�

'DQLHOV� 1� ������� © ,QVXUDELOLW\ DQG WKH +,9 HSLGHPLF � HWKLFDO LVVXHV LQ XQGHUZULWLQJ ª� ,Q � 7KH
0LOEDQN 4XDUWHUO\� S� ��������

'DQLHOV� 1� ������� © 7KH IXQFWLRQV RI LQVXUDQFH DQG WKH IDLUQHVV RI JHQHWLF XQGHUZULWLQJ ª� ,Q �
*HQHWLFV DQG OLIH LQVXUDQFH � 0HGLFDO XQGHUZULWLQJ DQG VRFLDO SROLF\� S� ��������

'DUHV ������� © 7HPSV SDUWLHO � GHV FRQGLWLRQV G·HPSORL FRQWUDVWpHV ª� ,Q � 'DUV $QDO\VHV�
'DVWRQ� /� ������� © 7KH GRPHVWLFDWLRQ RI ULVN � 0DWKHPDWLFDO SUREDELOLW\ DQG LQVXUDQFH� �����

���� ª� ,Q � 7KH SUREDELOLVWLF UHYROXWLRQ� 0,7� S� ��������
'DVWRQ� /� ������� © 2EMHFWLYLW\ DQG WKH (VFDSH IURP 3HUVSHFWLYH ª� ,Q � 6RFLDO VWXGLHV RI VFLHQFH

����� S� ��������
'DWWD� $�� $� 'DWWD� -� 0DNDJRQ� '� .� 0XOOLJDQ HW 0� &� 7VFKDQW] ������� © 'LVFULPLQDWLRQ LQ

RQOLQH DGYHUWLVLQJ � $ PXOWLGLVFLSOLQDU\ LQTXLU\ ª� ,Q � &RQIHUHQFH RQ )DLUQHVV� $FFRXQWDELOLW\ DQG
7UDQVSDUHQF\� 30/5� S� ������

'DYHQSRUW� 7� ������� © &RPSHWLQJ RQ DQDO\WLFV ª� ,Q � KDUYDUG %XVLQHVV 5HYLHZ� ��� S� �����
'DYLG� +� ������� © :K\ DUH WKHUH VWLOO VR PDQ\ MREV" 7KH KLVWRU\ DQG IXWXUH RI ZRUNSODFH

DXWRPDWLRQ ª� ,Q � -RXUQDO RI HFRQRPLF SHUVSHFWLYHV ����� S� �����
'DYLGVRQ� 5� HW -� *� 0DF.LQQRQ ������� (FRQRPHWULF WKHRU\ DQG PHWKRGV� 7� �� 2[IRUG 8QLYHUVLW\

3UHVV 1HZ <RUN�
'DYLV� *� $� ������� © 3RVVLEOH DJJUHJDWLRQ ELDVHV LQ URDG VDIHW\ UHVHDUFK DQG D PHFKDQLVP

DSSURDFK WR DFFLGHQW PRGHOLQJ ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ����� S� ����������
'DZLG� $� 3� ������� © &DXVDO LQIHUHQFH ZLWKRXW FRXQWHUIDFWXDOV ª� ,Q � -RXUQDO RI WKH $PHULFDQ

VWDWLVWLFDO $VVRFLDWLRQ ������� S� ��������
'H 3ULO� 1� HW -� 'KDHQH ������� © 6HJPHQWHULQJ LQ YHU]HNHULQJHQ ª� ,Q �'7(:5HVHDUFK 5HSRUW �����

S� �����
'H :LW� *� HW -� 9DQ (HJKHQ ������� © 5DWH PDNLQJ DQG VRFLHW\·V VHQVH RI IDLUQHVV ª� ,Q � $67,1

%XOOHWLQ � 7KH -RXUQDO RI WKH ,$$ ����� S� ��������
'H :LWW� -� ������� © 9DOXH RI OLIH DQQXLWLHV LQ SURSRUWLRQ WR UHGHHPDEOH DQQXLWLHV ª� ,Q � 2ULJLQDOO\ LQ

'XWFK� 7UDQVODWHG LQ +HQGULNV ����� S� �������
'HEHW� $� ������� © 0HVXUH GH OD GLYHUVLWp HW SURWHFWLRQ GHV GRQQpHV SHUVRQQHOOHV ª� ,Q � &RPPLVVLRQ

1DWLRQDOH GH O·,QIRUPDWLTXH HW GHV /LEHUWpV ���������� ����� '(&2 � ,5&�
'pIHQVHXU GHV GURLWV ������� © $OJRULWKPHV � SUpYHQLU O·DXWRPDWLVDWLRQ GHV GLVFULPLQDWLRQV ª� ,Q�
'HPXLMQFN� *� ������� © 1RQ�GLVFULPLQDWLRQ LQ KXPDQ UHVRXUFHV PDQDJHPHQW DV D PRUDO REOLJD�

WLRQ ª� ,Q � -RXUQDO RI %XVLQHVV (WKLFV ����� S� �������
'HQXLW� 0� HW $� &KDUSHQWLHU ������� 0DWKpPDWLTXHV GH O·DVVXUDQFH QRQ�YLH � 7RPH , 3ULQFLSHV

IRQGDPHQWDX[ GH WKpRULH GX ULVTXH� (FRQRPLFD�

���



'HQXLW� 0�� ;� 0DUpFKDO� 6� 3LWUHERLV HW -��)� :DOKLQ ������� $FWXDULDO PRGHOOLQJ RI FODLP FRXQWV �
5LVN FODVVLILFDWLRQ� FUHGLELOLW\ DQG ERQXV�PDOXV V\VWHPV� -RKQ :LOH\ 	 6RQV�

'HSRLG� 3� ������� $SSOLFDWLRQV GH OD VWDWLVWLTXH DX[ DVVXUDQFHV DFFLGHQWV HW GRPPDJHV � FRXUV
SURIHVVp j O·,QVWLWXW GH VWDWLVWLTXH GH O·8QLYHUVLWp GH 3DULV� �H pGLWLRQ UHYXH HW DXJPHQWpH���
%HUJHU�/HYUDXOW�

'HVFKDPSV� -��&� HW %� 3HUVRQQD] ������� © (WXGHV HQWUH JURXSHV ·GRPLQDQWV· HW ·GRPLQpV· � ,P�
SRUWDQFH GH OD SUpVHQFH GX KRUV�JURXSH GDQV OHV GLVFULPLQDWLRQV pYDOXDWLYHV HW FRPSRUWHPHQ�
WDOHV ª� ,Q � 6RFLDO 6FLHQFH ,QIRUPDWLRQ ����� S� ��������

'HVURVLqUHV� $� ������� /D SROLWLTXH GHV JUDQGV QRPEUHV � KLVWRLUH GH OD UDLVRQ VWDWLVWLTXH� /D
GpFRXYHUWH�

'HYLQH� 3� *� ������� © 6WHUHRW\SHV DQG SUHMXGLFH � 7KHLU DXWRPDWLF DQG FRQWUROOHG FRPSRQHQWV� ª
,Q � -RXUQDO RI SHUVRQDOLW\ DQG VRFLDO SV\FKRORJ\ ����� S� ��

'LOOH\� 6� HW *� *UHHQZRRG ������� © $EDQGRQHG ��� FDOOV WR SROLFH PRUH WKDQ GRXEOH ª� ,Q � %%& ��
6HSWHPEHU �����

'L1DUGR� -� ������� © 1DWXUDO ([SHULPHQWV DQG 4XDVL�1DWXUDO ([SHULPHQWV ª� ,Q � 7KH 1HZ 3DOJUDYH
'LFWLRQDU\ RI (FRQRPLFV� /RQGRQ � 3DOJUDYH 0DFPLOODQ 8.� S� �����

'LQXU� 5�� %� %HLW�+DOODKPL HW -� (� +RIPDQ ������� © )LUVW QDPHV DV LGHQWLW\ VWHUHRW\SHV ª� ,Q � 7KH
-RXUQDO RI VRFLDO SV\FKRORJ\ ������ S� ��������

'ROO� 5� HW $� %� +LOO ������� © 0RUWDOLW\ LQ UHODWLRQ WR VPRNLQJ � WHQ \HDUV· REVHUYDWLRQV RI %ULWLVK
GRFWRUV ª� ,Q � %ULWLVK PHGLFDO MRXUQDO ������� S� �����

'ROO� 5�� 5� 3HWR� -� %RUHKDP HW ,� 6XWKHUODQG ������� © 0RUWDOLW\ LQ UHODWLRQ WR VPRNLQJ � �� \HDUV·
REVHUYDWLRQV RQ PDOH %ULWLVK GRFWRUV ª� ,Q � %ULWLVK 0HGLFDO -RXUQDO ��������� S� �����

'RUOLQ� (� ������� © 6H[H� JHQUH HW LQWHUVH[XDOLWp � OD FULVH FRPPH UpJLPH WKpRULTXH ª� ,Q � 5DLVRQV
SROLWLTXHV �� S� ��������

'RUQ� +� )� ������� © 7KH PRUWDOLW\ RI VPRNHUV DQG QRQVPRNHUV ª� ,Q � 3URFHHGLQJV RI WKH VRFLDO
VWDWLVWLFV VHFWLRQ� 7� �� S� ������

'RVWLH� *� ������� © (QWUHYXH GH 0LFKqOH /DORQGH ª� ,Q � /H -RXUQDO �HU MXLQ �����
'UHVVHO� -� HW +� )DULG �MDQ� ������ © 7KH DFFXUDF\� IDLUQHVV� DQG OLPLWV RI SUHGLFWLQJ UHFLGLYLVP ª� ,Q �

6FLHQFH $GYDQFHV ���� HDDR�����
'X %RLV� :� ������� © 5HYLHZ RI 5DFH 7UDLWV DQG 7HQGHQFLHV RI WKH $PHULFDQ 1HJUR ª� ,Q � $QQDOV RI

WKH $PHULFDQ $FDGHP\� S� �������
'XEHW� )� ������� /D 3UpIpUHQFH SRXU O·LQpJDOLWp� &RPSUHQGUH OD FULVH GHV VROLGDULWpV � &RPSUHQGUH

OD FULVH GHV VROLGDULWpV� 6HXLO � /D 5pSXEOLTXH GHV LGpHV�
'XEHW� )� ������� &H TXL QRXV XQLW � 'LVFULPLQDWLRQV� pJDOLWp HW UHFRQQDLVVDQFH� 6HXLO � /D 5pSXEOLTXH

GHV LGpHV�
'XERXUJ� e� HW 9� *DXWURQ ������� © /D UDWLRQDOLVDWLRQ GHV PpWKRGHV G·pYDOXDWLRQ GHV ULVTXHV GH Up�

FLGLYH� (QWUH SURPRWLRQ LQVWLWXWLRQQHOOH� UpWLFHQFHV SURIHVVLRQQHOOHV HW SUXGHQFH LQWHUSUpWDWLYH ª�
,Q � &KDPS SpQDO�3HQDO ILHOG ���

'XKLJJ� &� ������� © +RZ FRPSDQLHV OHDUQ \RXU VHFUHWV ª� ,Q � 7KH 1HZ <RUN 7LPHV �����������
'XLYHVWHLMQ� :� HW $� )HHOGHUV ������� © 1HDUHVW QHLJKERXU FODVVLILFDWLRQ ZLWK PRQRWRQLFLW\

FRQVWUDLQWV ª� ,Q � -RLQW (XURSHDQ &RQIHUHQFH RQ 0DFKLQH /HDUQLQJ DQG .QRZOHGJH 'LVFRYHU\
LQ 'DWDEDVHV� 6SULQJHU� S� ��������

'XOLVVH� %� ������� © 2OGHU GULYHUV DQG ULVN WR RWKHU URDG XVHUV ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ
����� S� ��������

'XQFDQ� &� HW :� /RUHWWR ������� © 1HYHU WKH ULJKW DJH" *HQGHU DQG DJH�EDVHG GLVFULPLQDWLRQ LQ
HPSOR\PHQW ª� ,Q � *HQGHU� :RUN 	 2UJDQL]DWLRQ ����� S� �������

'XUNKHLP� e� ������� /H VXLFLGH � pWXGH VRFLRORJLTXH� )pOL[ $OFDQ (GLWHXU�

���



'XUU\� *� ������� © /D VpOHFWLRQ GH OD FOLHQWqOH SDU O·DVVXUHXU � DVSHFWV MXULGLTXHV ª� ,Q � 5LVTXHV ���
S� ������

'ZRUN� &�� 0� +DUGW� 7� 3LWDVVL� 2� 5HLQJROG HW 5� =HPHO ������� © )DLUQHVV WKURXJK DZDUHQHVV ª� ,Q �
3URFHHGLQJV RI WKH �UG LQQRYDWLRQV LQ WKHRUHWLFDO FRPSXWHU VFLHQFH FRQIHUHQFH� S� ��������

'ZRVNLQ� (� ������� © )DFHERRN LV UDWLQJ WKH WUXVWZRUWKLQHVV RI LWV XVHUV RQ D VFDOH IURP ]HUR WR
RQH ª� ,Q � :DVKLQJWRQ 3RVW ������

(FR� 8� ������� &RPPHQW YR\DJHU DYHF XQ VDXPRQ� *UDVVHW�
(GHOPDQ� %�� 0� /XFD HW '� 6YLUVN\ ������� © 5DFLDO GLVFULPLQDWLRQ LQ WKH VKDULQJ HFRQRP\ � (YLGHQFH

IURP D ILHOG H[SHULPHQW ª� ,Q � $PHULFDQ HFRQRPLF MRXUQDO � DSSOLHG HFRQRPLFV ���� S� �����
(GJHZRUWK� )� <� ������� © (TXDO SD\ WR PHQ DQG ZRPHQ IRU HTXDO ZRUN ª� ,Q � 7KH (FRQRPLF -RXUQDO

������� S� ��������
(NHODQG� ,� ������� /H FKDRV� )ODPPDULRQ�
(OOLV� (� HW 3� :DWVRQ ������� (8 DQWL�GLVFULPLQDWLRQ ODZ� 2[IRUG 8QLYHUVLW\ 3UHVV�
(SVWHLQ� /� HW *� .LQJ ������� © 7KH UXOHV RI LQIHUHQFH ª� ,Q � 7KH 8QLYHUVLW\ RI &KLFDJR /DZ 5HYLHZ�

S� ������
(ULFVRQ� 5� 9�� $� 'R\OH� '� %DUU\ HW '� (ULFVRQ ������� ,QVXUDQFH DV JRYHUQDQFH� 8QLYHUVLW\ RI 7RURQWR

3UHVV�
(UZLQ� 3� *� ������� © $ UHYLHZ RI WKH HIIHFWV RI SHUVRQDO QDPH VWHUHRW\SHV� ª ,Q � 5HSUHVHQWDWLYH

5HVHDUFK LQ 6RFLDO 3V\FKRORJ\�
(VFDIUp�'XEOHW� $�� /� .HV]WHQEDXP HW 3� 6LPRQ ������� © 4XDQG OH UHFHQVHPHQW FRPSWDLW OHV

)UDQoDLV PXVXOPDQV ª� ,Q � 3RSXODWLRQ 	 6RFLpWpV ��� S� ����
(VSHODQG� :� 1� HW 0� /� 6WHYHQV ������� © &RPPHQVXUDWLRQ DV D VRFLDO SURFHVV ª� ,Q � $QQXDO UHYLHZ

RI VRFLRORJ\ ����� S� ��������
(XEDQNV� 9� ������� $XWRPDWLQJ LQHTXDOLW\ � +RZ KLJK�WHFK WRROV SURILOH� SROLFH� DQG SXQLVK WKH SRRU�

6W� 0DUWLQ·V 3UHVV�
(ZDOG� )� ������� +LVWRLUH GH O·(WDW SURYLGHQFH � OHV RULJLQHV GH OD VROLGDULWp� *UDVVHW�
)DJ\DO� =� ������� © $FFHQWV GH EDQOLHXH ª� ,Q � $VSHFWV SURVRGLTXHV GX IUDQoDLV SRSXODLUH HQ FRQWDFW

DYHF OHV ODQJXHV GH O·LPPLJUDWLRQ� /·+DUPDWWDQ�
)DUNDV� /� ������� +RZ WR SUHVHQW D GLVFULPLQDWLRQ FODLP � KDQGERRN RQ VHHNLQJ UHPHGLHV XQGHU

WKH (8 QRQ�GLVFULPLQDWLRQ GLUHFWLYHV� 3XEOLFDWLRQV 2IILFH RI WKH (XURSHDQ 8QLRQ�
)DYDUHWWR� 0�� (� 'H &OHUFT HW %� 6� (OJHU ������� © %LJ 'DWD DQG GLVFULPLQDWLRQ � SHULOV� SURPLVHV DQG

VROXWLRQV� $ V\VWHPDWLF UHYLHZ ª� ,Q � -RXUQDO RI %LJ 'DWD ���� S� �����
)D]HOSRXU� 6� HW =� &� /LSWRQ ������� © $OJRULWKPLF IDLUQHVV IURP D QRQ�LGHDO SHUVSHFWLYH ª� ,Q �

3URFHHGLQJV RI WKH $$$,�$&0 &RQIHUHQFH RQ $,� (WKLFV� DQG 6RFLHW\� S� ������
)HHOH\� 0� HW -� 6LPRQ ������� © $FWXDULDO MXVWLFH � 7KH HPHUJLQJ QHZ FULPLQDO ODZ ª� ,Q � 7KH IXWXUHV

RI FULPLQRORJ\ ���� S� ����
)HLQH� -�� 8� *QHZXFK� 6� 0RUDQD HW $� 0DHGFKH ������� © *HQGHU ELDV LQ FKDWERW GHVLJQ ª� ,Q �

,QWHUQDWLRQDO :RUNVKRS RQ &KDWERW 5HVHDUFK DQG 'HVLJQ� 6SULQJHU� S� ������
)HLULQJ� (� ������� © UHDVVHVVLQJ LQVXUHUV· DFFHVV WR JHQHWLF LQIRUPDWLRQ � JHQHWLF SULYDF\� LJQRUDQFH�

DQG LQMXVWLFH ª� ,Q � %LRHWKLFV ����� S� ��������
)HOGPDQ� 0�� 6� $� )ULHGOHU� -� 0RHOOHU� &� 6FKHLGHJJHU HW 6� 9HQNDWDVXEUDPDQLDQ ������� © &HUWLI\LQJ

DQG UHPRYLQJ GLVSDUDWH LPSDFW ª� ,Q � SURFHHGLQJV RI WKH ��WK $&0 6,*.'' LQWHUQDWLRQDO
FRQIHUHQFH RQ NQRZOHGJH GLVFRYHU\ DQG GDWD PLQLQJ� S� ��������

)HOOHU� :� ������� $Q LQWURGXFWLRQ WR SUREDELOLW\ WKHRU\ DQG LWV DSSOLFDWLRQV� :LOH\�
)HUUHQFH� 5� *� ������� 'HDGO\ IDVKLRQ � 7KH ULVH DQG IDOO RI FLJDUHWWH VPRNLQJ LQ 1RUWK $PHULFD�

*DUODQG�
)LQNHOVWHLQ� $� ������� 0RUDO KD]DUG LQ KHDOWK LQVXUDQFH� &ROXPELD 8QLYHUVLW\ 3UHVV�

���



)LQNHOVWHLQ� $�� 6� 7DXEPDQ� %� :ULJKW� 0� %HUQVWHLQ� -� *UXEHU� -� 3� 1HZKRXVH� +� $OOHQ� .� %DLFNHU
HW 2� +� 6� *URXS ������� © 7KH 2UHJRQ KHDOWK LQVXUDQFH H[SHULPHQW � HYLGHQFH IURP WKH ILUVW
\HDU ª� ,Q � 7KH 4XDUWHUO\ MRXUQDO RI HFRQRPLFV ������ S� ����������

)LQNHOVWHLQ� (� $�� '� 6� %URZQ� /� $� :UDJH� %� 7� $OODLUH HW 7� -� +RHUJHU ������� © ,QGLYLGXDO DQG
DJJUHJDWH \HDUV�RI�OLIH�ORVW DVVRFLDWHG ZLWK RYHUZHLJKW DQG REHVLW\ ª� ,Q � 2EHVLW\ ����� S� ����
����

)LVFHOOD� .� HW $� 0� )UHPRQW ������� © 8VH RI JHRFRGLQJ DQG VXUQDPH DQDO\VLV WR HVWLPDWH UDFH DQG
HWKQLFLW\ ª� ,Q � +HDOWK VHUYLFHV UHVHDUFK ����S�� S� ����������

)LVFKHU� 0� -� HW '� 6� 0DVVH\ ������� © 7KH HFRORJ\ RI UDFLDO GLVFULPLQDWLRQ ª� ,Q � &LW\ 	 &RPPXQLW\
���� S� ��������

)LVKHU� 5� ������� © &DQFHU DQG VPRNLQJ ª� ,Q � 1DWXUH ��������� S� ��������
)LVKHU� 5� ������� 6PRNLQJ � WKH FDQFHU FRQWURYHUV\ � VRPH DWWHPSWV WR DVVHVV WKH HYLGHQFH� 2OLYHU

HW %R\G (GLQEXUJK�
)LVNH� 7� 6� ������� © (PRU\ 0F&OLQWRFN ª� ,Q � %XOOHWLQ RI WKH $PHULFDQ 0DWKHPDWLFDO 6RFLHW\ �����

S� ��������
)L[� 0� HW 0� $� 7XUQHU ������� $ 1DWLRQDO 5HSRUW &DUG RQ 'LVFULPLQDWLRQ LQ $PHULFD � 7KH 5ROH RI

7HVWLQJ� (5,& � 3URFHHGLQJV RI WKH 8UEDQ ,QVWLWXWH &RQIHUHQFH �:DVKLQJWRQ� '&� 0DUFK ������
)OHXUEDH\� 0� ������� 7KpRULHV pFRQRPLTXHV GH OD MXVWLFH� (FRQRPLFD�
)RQWDLQH� +� ������� © 'ULYHU DJH DQG URDG WUDIILF DFFLGHQWV � ZKDW LV WKH ULVN IRU VHQLRUV" ª ,Q �

5HFKHUFKH�WUDQVSRUWV�VpFXULWp�
)RQWDLQH� .� 5�� '� 7� 5HGGHQ� &� :DQJ� $� 2� :HVWIDOO HW '� %� $OOLVRQ ������� © <HDUV RI OLIH ORVW GXH

WR REHVLW\ ª� ,Q � -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ ������ S� ��������
)RRW� 3� ������� © 7KH SUREOHP RI DERUWLRQ DQG WKH GRFWULQH RI WKH GRXEOH HIIHFW ª� ,Q � 2[IRUG UHYLHZ

��
)R[� -� ������� $SSOLHG UHJUHVVLRQ DQDO\VLV� OLQHDU PRGHOV� DQG UHODWHG PHWKRGV� 6DJH 3XEOLFDWLRQV�

,QF�
)UDQFH ,QIR ������� © ,QWHOOLJHQFH DUWLILFLHOOH � FRPPHQW IDLUH FUpHU VRQ PRGqOH PDWKpPDWLTXH" ª ,Q �

)UDQFH ,QIR �����������
)UHHGPDQ� '� $� ������� © (FRORJLFDO LQIHUHQFH DQG WKH HFRORJLFDO IDOODF\ ª� ,Q � ,QWHUQDWLRQDO

(QF\FORSHGLD RI WKH VRFLDO 	 %HKDYLRUDO VFLHQFHV ������������ S� ����
)UHHV� (� :� ������� 5HJUHVVLRQ PRGHOLQJ ZLWK DFWXDULDO DQG ILQDQFLDO DSSOLFDWLRQV� &DPEULGJH

8QLYHUVLW\ 3UHVV�
)UH]DO� 6� HW /� %DUU\ ������� © )DLUQHVV LQ 8QFHUWDLQW\ � 6RPH /LPLWV DQG 0LVLQWHUSUHWDWLRQV RI

$FWXDULDO )DLUQHVV ª� ,Q � -RXUQDO RI %XVLQHVV (WKLFV� LVVQ � ����������
)ULFNHU� 0� ������� (SLVWHPLF LQMXVWLFH � 3RZHU DQG WKH HWKLFV RI NQRZLQJ� 2[IRUG 8QLYHUVLW\ 3UHVV�
)ULHGOHU� 6� $�� &� 6FKHLGHJJHU HW 6� 9HQNDWDVXEUDPDQLDQ �����D�� © 2Q WKH �LP� SRVVLELOLW\ RI

IDLUQHVV ª� ,Q � DU;LY �����������
)ULHGOHU� 6� $�� &� 6FKHLGHJJHU� 6� 9HQNDWDVXEUDPDQLDQ� 6� &KRXGKDU\� (� 3� +DPLOWRQ HW '� 5RWK

������� © $ FRPSDUDWLYH VWXG\ RI IDLUQHVV�HQKDQFLQJ LQWHUYHQWLRQV LQ PDFKLQH OHDUQLQJ ª� ,Q �
3URFHHGLQJV RI WKH FRQIHUHQFH RQ IDLUQHVV� DFFRXQWDELOLW\� DQG WUDQVSDUHQF\� S� ��������

)ULHGOHU� 6� $�� &� 6FKHLGHJJHU HW 6� 9HQNDWDVXEUDPDQLDQ �����E�� © 2Q WKH �LP�SRVVLELOLW\ RI
IDLUQHVV ª� ,Q � DU;LY �����������

)ULHGPDQ� -� +� ������� © *UHHG\ IXQFWLRQ DSSUR[LPDWLRQ � D JUDGLHQW ERRVWLQJ PDFKLQH ª� ,Q � $QQDOV
RI VWDWLVWLFV� S� ����������

)ULHGPDQ� 6� HW 0� &DQDDQ ������� © 2YHUFRPLQJ VSHHG EXPSV RQ WKH URDG WR WHOHPDWLFV ª� ,Q �
&KDOOHQJHV DQG RSSRUWXQLWLHV IDFLQJ DXWR LQVXUHUV ZLWK DQG ZLWKRXW XVDJH�EDVHG SURJUDPV�

���



)ULVFK� 5� HW )� 9� :DXJK ������� © 3DUWLDO WLPH UHJUHVVLRQV DV FRPSDUHG ZLWK LQGLYLGXDO WUHQGV ª� ,Q �
(FRQRPHWULFD� S� ��������

)URRW� .� $�� 0� .LP HW .� 6� 5RJRII ������� © 7KH ODZ RI RQH SULFH RYHU ��� \HDUV ª� ,Q � 1DWLRQDO
%XUHDX RI (FRQRPLF 5HVHDUFK �1%(5� �����

)XNXFKL� .�� 7� .DPLVKLPD HW -� 6DNXPD ������� © 3UHGLFWLRQ ZLWK PRGHO�EDVHG QHXWUDOLW\ ª� ,Q � ,(,&(
75$16$&7,216 RQ ,QIRUPDWLRQ DQG 6\VWHPV ����� S� ����������

)XVWHU� $�� 3� *ROGVPLWK�3LQNKDP� 7� 5DPDGRUDL HW $� :DOWKHU ������� © 3UHGLFWDEO\ XQHTXDO" WKH
HIIHFWV RI PDFKLQH OHDUQLQJ RQ FUHGLW PDUNHWV ª� ,Q � 7KH (IIHFWV RI 0DFKLQH /HDUQLQJ RQ &UHGLW
0DUNHWV�

*DGHW� )� ������� /D YDULDWLRQ VRFLDOH HQ IUDQoDLV� (GLWLRQV 2SKU\V�
*DMDQH� 3� HW 0� 3HFKHQL]NL\ ������� © 2Q IRUPDOL]LQJ IDLUQHVV LQ SUHGLFWLRQ ZLWK PDFKLQH OHDUQLQJ ª�

,Q � DU;LY SUHSULQW DU;LY������������
*DOKRWUD� 6�� <� %UXQ HW $� 0HOLRX ������� © )DLUQHVV WHVWLQJ � WHVWLQJ VRIWZDUH IRU GLVFULPLQDWLRQ ª� ,Q �

3URFHHGLQJV RI WKH ���� ��WK -RLQW 0HHWLQJ RQ )RXQGDWLRQV RI 6RIWZDUH (QJLQHHULQJ� S� ����
����

*DOLFKRQ� $� ������� 2SWLPDO WUDQVSRUW PHWKRGV LQ HFRQRPLFV� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�
*DPEV� 6�� 0��2� .LOOLMLDQ HW 0� 1� GHO 3UDGR &RUWH] ������� © 6KRZ 0H +RZ <RX 0RYH DQG , :LOO 7HOO

<RX :KR <RX $UH ª� ,Q � 3URFHHGLQJV RI WKH �UG $&0 ,QWHUQDWLRQDO :RUNVKRS RQ 6HFXULW\ DQG
3ULYDF\ LQ *,6 DQG /%6�

*DQG\� 2� +� ������� &RPLQJ WR WHUPVZLWK FKDQFH � (QJDJLQJ UDWLRQDO GLVFULPLQDWLRQ DQG FXPXODWLYH
GLVDGYDQWDJH� 5RXWOHGJH�

*DUJ� 1�� /� 6FKLHELQJHU� '� -XUDIVN\ HW -� =RX ������� © :RUG HPEHGGLQJV TXDQWLI\ ��� \HDUV RI
JHQGHU DQG HWKQLF VWHUHRW\SHV ª� ,Q � 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV �������
(�����(�����

*DXWURQ� 9� HW e� 'XERXUJ ������� © /D UDWLRQDOLVDWLRQ GHV RXWLOV HW PpWKRGHV G·pYDOXDWLRQ � GH
O·DSSURFKH FOLQLTXH DX MXJHPHQW DFWXDULHO ª� ,Q � &ULPLQRFRUSXV� 5HYXH G·+LVWRLUH GH OD MXVWLFH�
GHV FULPHV HW GHV SHLQHV�

*HEUX� 7�� -� .UDXVH� <� :DQJ� '� &KHQ� -� 'HQJ� (� /� $LGHQ HW /� )HL�)HL ������� © 8VLQJ GHHS OHDUQLQJ
DQG *RRJOH 6WUHHW 9LHZ WR HVWLPDWH WKH GHPRJUDSKLF PDNHXS RI QHLJKERUKRRGV DFURVV WKH
8QLWHG 6WDWHV ª� ,Q � 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV ������� S� ������������

*HOOHU� /� 1�� -� 6� $OSHU� 3� 5� %LOOLQJV� &� ,� %DUDVK� -� %HFNZLWK HW 0� 5� 1DWRZLF] ������� © ,QGLYLGXDO�
IDPLO\� DQG VRFLHWDO GLPHQVLRQV RI JHQHWLF GLVFULPLQDWLRQ � D FDVH VWXG\ DQDO\VLV ª� ,Q � 6FLHQFH
DQG (QJLQHHULQJ (WKLFV ���� S� ������

*HOPDQ� $� ������� 5HG VWDWH� EOXH VWDWH� ULFK VWDWH� SRRU VWDWH � :K\ $PHULFDQV YRWH WKH ZD\ WKH\
GR�H[SDQGHG HGLWLRQ� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�

*HOPDQ� $� HW -� +LOO ������� 'DWD DQDO\VLV XVLQJ UHJUHVVLRQ DQG PXOWLOHYHO�KLHUDUFKLFDO PRGHOV�
&DPEULGJH XQLYHUVLW\ SUHVV�

*KLOL� 6�� (� .D]HPL HW $� .DUEDVL ������� © (OLPLQDWLQJ ODWHQW GLVFULPLQDWLRQ � 7UDLQ WKHQ PDVN ª� ,Q �
3URFHHGLQJV RI WKH $$$, &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH� 7� ��� ��� S� ����������

*LEEV� :� :� ������� © 7UHDWPHQW WKDW WLJKWHQV WKH EHOW � LV LQVXUDQFH SDUW RI $PHULFD·V REHVLW\
SUREOHP" ª ,Q � 6FLHQWLILF $PHULFDQ ������ S� ������

*LOHV� &� ������� © *RRGKDUW·V /DZ &RPHV EDFN WR +DXQW WKH 8.·V &RYLG 6WUDWHJ\ ª� ,Q � )LQDQFLDO
7LPHV �����

*LOOLV� 7� %� HW -� /� 6SLHVV ������� © %LJ GDWD DQG GLVFULPLQDWLRQ ª� ,Q � 7KH 8QLYHUVLW\ RI &KLFDJR /DZ
5HYLHZ ����� S� ��������

���



*LOSLQ� /� +�� '� %DX� %� =� <XDQ� $� %DMZD� 0� 6SHFWHU HW /� .DJDO ������� © ([SODLQLQJ H[SODQDWLRQV �
$Q RYHUYLHZ RI LQWHUSUHWDELOLW\ RI PDFKLQH OHDUQLQJ ª� ,Q � ���� ,((( �WK ,QWHUQDWLRQDO &RQIHUHQFH
RQ GDWD VFLHQFH DQG DGYDQFHG DQDO\WLFV �'6$$�� ,(((� S� ������

*LQR� )� HW /� 3LHUFH ������� © 5RELQ +RRG XQGHU WKH KRRG � :HDOWK�EDVHG GLVFULPLQDWLRQ LQ LOOLFLW
FXVWRPHU KHOS ª� ,Q � 2UJDQL]DWLRQ 6FLHQFH ����� S� ����������

*OHQQ� %� -� ������� © 7KH VKLIWLQJ UKHWRULF RI LQVXUDQFH GHQLDO ª� ,Q � /DZ DQG 6RFLHW\ 5HYLHZ� S� ����
����

*OHQQ� %� -� ������� © 3RVWPRGHUQLVP � WKH EDVLV RI LQVXUDQFH ª� ,Q � 5LVN 0DQDJHPHQW DQG ,QVXUDQFH
5HYLHZ ���� S� ��������

*ROOLHU� &� ������� © /D VROLGDULWH VRXV O·DQJOH HFRQRPLTXH· ª� ,Q � 5HYXH *pQpUDOH GX 'URLW GHV
$VVXUDQFHV� S� ��������

*RUGDOL]D� 3�� (� 'HO %DUULR� *� )DEULFH HW -��0� /RXEHV ������� © 2EWDLQLQJ IDLUQHVV XVLQJ RSWLPDO
WUDQVSRUW WKHRU\ ª� ,Q � ,QWHUQDWLRQDO &RQIHUHQFH RQ 0DFKLQH /HDUQLQJ� 30/5� S� ����������

*RVVHULHV� $� ������� © :KDW PDNHV DJH GLVFULPLQDWLRQ VSHFLDO � $ SKLORVRSKLFDO ORRN DW WKH (&- FDVH
ODZ ª� ,Q � 1HWKHUODQGV -RXUQDO RI /HJDO 3KLORVRSK\ ��� S� ������

*RWWOLHE� 6� ������� © 0HGLFDLG LV ZRUVH WKDQ QR FRYHUDJH DW DOO ª� ,Q � :DOO 6WUHHW -RXUQDO ������
*RXULpURX[� &� �����D�� © 7KH HFRQRPHWULFV RI ULVN FODVVLILFDWLRQ LQ LQVXUDQFH ª� ,Q � 7KH *HQHYD

3DSHUV RQ 5LVN DQG ,QVXUDQFH 7KHRU\ ����� S� ��������
*RXULpURX[� &� �����E�� 6WDWLVWLTXH GH O·DVVXUDQFH� (FRQRPLFD�
*RXULpURX[� &� HW -� -DVLDN ������� 7KH HFRQRPHWULFV RI LQGLYLGXDO ULVN� 3ULQFHWRQ XQLYHUVLW\ SUHVV�
*UDQJHU� &� :� ������� © ,QYHVWLJDWLQJ FDXVDO UHODWLRQV E\ HFRQRPHWULF PRGHOV DQG FURVV�VSHFWUDO

PHWKRGV ª� ,Q � (FRQRPHWULFD � MRXUQDO RI WKH (FRQRPHWULF 6RFLHW\� S� ��������
*UDUL� 9�� $� &KDUSHQWLHU� 6� /DPSULHU HW 0� 'HW\QLHFNL ������� © $ IDLU SULFLQJ PRGHO YLD DGYHUVDULDO

OHDUQLQJ ª� ,Q � DU;LY �����������
*UHHQODQG� 6� ������� © &DXVDOLW\ WKHRU\ IRU SROLF\ XVHV ª� ,Q � 6XPPDU\ PHDVXUHV RI SRSXODWLRQ�

6RXV OD GLU� GH &� 0XUUD\� +DUYDUG 8QLYHUVLW\ 3UHVV� S� ��������
*URERQ� 6� HW /� 0RXUORW ������� © /H JHQUH GDQV OD VWDWLVWLTXH SXEOLTXH HQ )UDQFH ª� ,Q � 5HJDUGV

FURLVpV VXU O·pFRQRPLH �� S� ������
*URXSHPHQW GHV $VVXUHXUV $XWRPRELOHV ������� © 3ODQ VWDWLVWLTXH DXWRPRELOH� 5pVXOWDWV JpQpUDX[�

9RLWXUHV GH WRXULVPH ª� ,Q � *$$�
*VFKO|VVO� 6�� 3� 6FKRHQPDHNHUV HW 0� 'HQXLW ������� © 5LVN FODVVLILFDWLRQ LQ OLIH LQVXUDQFH �

PHWKRGRORJ\ DQG FDVH VWXG\ ª� ,Q � (XURSHDQ $FWXDULDO -RXUQDO ���� S� ������
*XLGRWWL� 5�� $� 0RQUHDOH� 6� 5XJJLHUL� )� 7XULQL� )� *LDQQRWWL HW '� 3HGUHVFKL �DR�W ������ © $ 6XUYH\

RI 0HWKRGV IRU ([SODLQLQJ %ODFN %R[ 0RGHOV ª� ,Q � $&0 &RPSXW� 6XUY� �����
*XUFDQ� 2� ������� © *HQHWLF 'LVFULPLQDWLRQ� /LIH ,QVXUDQFH� DQG -XVWLFH DV )DLUQHVV ª� ,Q � &DQDGLDQ

6RFLHW\ IRU 6WXG\ RI 3UDFWLFDO (WKLFV�
*XVHYD� $� HW $� 5RQD�7DV ������� © 8QFHUWDLQW\� ULVN� DQG WUXVW � 5XVVLDQ DQG $PHULFDQ FUHGLW FDUG

PDUNHWV FRPSDUHG ª� ,Q � $PHULFDQ VRFLRORJLFDO UHYLHZ� S� ��������
+DJHU� :� '� HW /� =LPSOHPDQ ������� © 7KH 1RUULV 'HFLVLRQ� ,WV ,PSOLFDWLRQV DQG $SSOLFDWLRQ ª� ,Q �

'UDNH /DZ 5HYLHZ ��� S� ����
+DMLDQ� 6�� )� %RQFKL HW &� &DVWLOOR ������� © $OJRULWKPLF ELDV � )URP GLVFULPLQDWLRQ GLVFRYHU\

WR IDLUQHVV�DZDUH GDWD PLQLQJ ª� ,Q � 3URFHHGLQJV RI WKH ��QG $&0 6,*.'' LQWHUQDWLRQDO
FRQIHUHQFH RQ NQRZOHGJH GLVFRYHU\ DQG GDWD PLQLQJ� S� ����������

+DNDPLHV�%ORPTYLVW� /� (� ������� © )DWDO DFFLGHQWV RI ROGHU GULYHUV ª� ,Q � $FFLGHQW $QDO\VLV 	
3UHYHQWLRQ ����� S� ������

+DOH� .� ������� © $�,� %LDV &DXVHG ��� 2I %ODFN 0RUWJDJH $SSOLFDQWV 7R %H 'HQLHG ª� ,Q � )RUEHV
��������

���



+DOO� 0� $� HW 6� 6� 5LFK ������� © /DZV UHVWULFWLQJ KHDOWK LQVXUHUV· XVH RI JHQHWLF LQIRUPDWLRQ � LPSDFW
RQ JHQHWLF GLVFULPLQDWLRQ ª� ,Q � 7KH $PHULFDQ -RXUQDO RI +XPDQ *HQHWLFV ����� S� ��������

+DOSHUQ� -� <� ������� $FWXDO FDXVDOLW\� 0L7 3UHVV�
+DPLOWRQ� '� /� HW 5� .� *LIIRUG ������� © ,OOXVRU\ FRUUHODWLRQ LQ LQWHUSHUVRQDO SHUFHSWLRQ � $ FRJQLWLYH

EDVLV RI VWHUHRW\SLF MXGJPHQWV ª� ,Q � -RXUQDO RI ([SHULPHQWDO 6RFLDO 3V\FKRORJ\ ����� S� ����
����

+DQG� '� -� ������� 'DUN 'DWD � :K\ :KDW <RX 'RQ·W .QRZ 0DWWHUV� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�
+DUD� .�� -� 6XQ� 5� 0RRUH� '� :� -DFREV HW -� )URHKOLFK ������� © 7RKPH � GHWHFWLQJ FXUE UDPSV

LQ JRRJOH VWUHHW YLHZ XVLQJ FURZGVRXUFLQJ� FRPSXWHU YLVLRQ� DQG PDFKLQH OHDUQLQJ ª� ,Q �
3URFHHGLQJV RI WKH ��WK DQQXDO $&0 V\PSRVLXP RQ 8VHU LQWHUIDFH VRIWZDUH DQG WHFKQRORJ\�

+DUD� .�� -� 6XQ� -� &KD]DQ� '� -DFREV HW -� (� )URHKOLFK ������� © $Q LQLWLDO VWXG\ RI DXWRPDWLF FXUE
UDPS GHWHFWLRQ ZLWK FURZGVRXUFHG YHULILFDWLRQ XVLQJ JRRJOH VWUHHW YLHZ LPDJHV ª� ,Q � )LUVW $$$,
&RQIHUHQFH RQ +XPDQ &RPSXWDWLRQ DQG &URZGVRXUFLQJ�

+DUDUL� <� 1� ������� �� /HVVRQV IRU WKH ��VW &HQWXU\� 5DQGRP +RXVH�
+DUFRXUW� %� (� ������� $JDLQVW SUHGLFWLRQ� 8QLYHUVLW\ RI &KLFDJR 3UHVV�
+DUFRXUW� %� (� �MDQ� ������ © 6XUYHLOOHU HW SXQLU j O·kJH DFWXDULHO ª� ,Q �'pYLDQFH HW 6RFLpWp ��� S� ����
+DUGW� 0�� (� 3ULFH HW 1� 6UHEUR ������� © (TXDOLW\ RI RSSRUWXQLW\ LQ VXSHUYLVHG OHDUQLQJ ª� ,Q � $GYDQFHV

LQ QHXUDO LQIRUPDWLRQ SURFHVVLQJ V\VWHPV ��� S� ����������
+DUJUHDYHV� '� -�� $� 0� &ROPDQ HW :� 6OXFNLQ ������� © 7KH DWWUDFWLYHQHVV RI QDPHV ª� ,Q � +XPDQ

5HODWLRQV ����� S� ��������
+DUULQJWRQ� 6� (� HW *� 1LHKDXV ������� © 5DFH� UHGOLQLQJ� DQG DXWRPRELOH LQVXUDQFH SULFHV ª� ,Q � 7KH

-RXUQDO RI %XVLQHVV ����� S� ��������
+DUULV� 0� ,� ������� © 5DFLDO DQG HWKQLF GLIIHUHQFHV LQ KHDOWK LQVXUDQFH FRYHUDJH IRU DGXOWV ZLWK

GLDEHWHV� ª ,Q � 'LDEHWHV &DUH ������ S� ����������
+DUZD\QH� )� ������� © 0HULW 5DWLQJ LQ 3ULYDWH 3DVVHQJHU $XWRPRELOH /LDELOLW\ ,QVXUDQFH DQG WKH

&DOLIRUQLD 'ULYHU 5HFRUG 6WXG\ ª� ,Q � $XWRPRELOH ,QVXUDQFH 5DWH 0DNLQJ �1HZ <RUN � &DVXDOW\
$FWXDULDO 6RFLHW\� ������ S� ��������

+DXJHODQG� -� ������� $UWLILFLDO LQWHOOLJHQFH � 7KH YHU\ LGHD� 0,7 SUHVV�
+HFNPDQ� -� -� ������� © 5DQGRPL]DWLRQ DQG VRFLDO SROLF\ HYDOXDWLRQ ª� ,Q � (YDOXDWLQJ ZHOIDUH DQG

WUDLQLQJ SURJUDPV �� S� ��������
+HGJHV� %� $� ������� © *HQGHU GLVFULPLQDWLRQ LQ SHQVLRQ SODQV � &RPPHQW ª� ,Q � 7KH -RXUQDO RI 5LVN

DQG ,QVXUDQFH ����� S� ��������
+HHQ� 0� /� ������� © (QGLQJ -LP &URZ OLIH LQVXUDQFH UDWHV ª� ,Q � QRUWKZHVWHUQ -RXQUDO RI /DZ	 6RFLDO

3ROLF\ �� S� ����
+HOOHU� '� ������� +LJK SULFH RI PDQGDWRU\ DXWR LQVXUDQFH LQ SUHGRPLQDQWO\ $IULFDQ $PHULFDQ

&RPPXQLWLHV� 5DSS� WHFK� &RQVXPHU )HGHUDWLRQ RI $PHULFD�
+HOOPDQ� '� 6� ������� © 7ZR 7\SHV RI 'LVFULPLQDWLRQ � 7KH )DPLOLDU DQG WKH )RUJRWWHQ ª� ,Q � &DOLIRUQLD

/DZ 5HYLHZ ��� S� ����
+HQGULNV� )� ������� © &RQWULEXWLRQV WR WKH KLVWRU\ RI LQVXUDQFH� DQG RI WKH WKHRU\ RI OLIH FRQWLQJHQ�

FLHV ª� ,Q � -RXUQDO RI WKH ,QVWLWXWH RI $FWXDULHV ���� S� �������
+HQULHW� '� HW -��&� 5RFKHW ������� © 6RPH UHIOHFWLRQV RQ LQVXUDQFH SULFLQJ ª� ,Q � (XURSHDQ (FRQRPLF

5HYLHZ ����� S� ��������
+pUDQ� )� ������� ,QpJDOLWpV HW GLVFULPLQDWLRQV � 3RXU XQ XVDJH FULWLTXH HW UHVSRQVDEOH GH O·RXWLO

VWDWLVWLTXH� &RPPLVVDLUH j OD 'LYHUVLWp HW j O·eJDOLWp GHV &KDQFHV�
+HUDV� $� -�� 3��&� 3UDGLHU HW '� 7HLUD ������� © :KDW ZDV IDLU LQ DFWXDULDO IDLUQHVV" ª ,Q � +LVWRU\ RI WKH

+XPDQ 6FLHQFHV ����� S� �������
+HUQiQ� 0� $� HW -� 0� 5RELQV ������� &DXVDO LQIHUHQFH� &5& 3UHVV�

���



+LOGHEUDQGW� 0� HW 6� *XWZLUWK ������� 3URILOLQJ WKH (XURSHDQ FLWL]HQ� 6SULQJHU�
+RIIPDQ� )� /� ������� © &DQFHU DQG VPRNLQJ KDELWV ª� ,Q � $QQDOV RI VXUJHU\ ����� S� ���
+RIIPDQ� )� /� ������� 5DFH WUDLWV DQG WHQGHQFLHV RI WKH $PHULFDQ 1HJUR� 7� ��� ���� $PHULFDQ

(FRQRPLF $VVRFLDWLRQ�
+RIIPDQ� .� 0�� 6� 7UDZDOWHU� -� 5� $[W HW 0� 1� 2OLYHU ������� © 5DFLDO ELDV LQ SDLQ DVVHVVPHQW DQG

WUHDWPHQW UHFRPPHQGDWLRQV� DQG IDOVH EHOLHIV DERXW ELRORJLFDO GLIIHUHQFHV EHWZHHQ EODFNV DQG
ZKLWHV ª� ,Q � 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV ������� S� ����������

+RIIPDQQ� $� /� ������� © :KHUH IDLUQHVV IDLOV � GDWD� DOJRULWKPV� DQG WKH OLPLWV RI DQWLGLVFULPLQDWLRQ
GLVFRXUVH ª� ,Q � ,QIRUPDWLRQ� &RPPXQLFDWLRQ 	 6RFLHW\ ����� S� ��������

+RIVWHGH� *� ������� © ,QVXUDQFH DV D SURGXFW RI QDWLRQDO YDOXHV ª� ,Q � 7KH *HQHYD 3DSHUV RQ 5LVN
DQG ,QVXUDQFH�,VVXHV DQG 3UDFWLFH ����� S� ��������

+ROODQG� 3� :� ������� © 6WDWLVWLFV DQG FDXVDO LQIHUHQFH ª� ,Q � -RXUQDO RI WKH $PHULFDQ VWDWLVWLFDO
$VVRFLDWLRQ ������� S� ��������

+RQJ� '�� <��<� =KHQJ� <� ;LQ� /� 6XQ� +� <DQJ� 0��<� /LQ� &� /LX� %��1� /L� =��:� =KDQJ� -� =KXDQJ HW
DO� ������� © *HQHWLF V\QGURPHV VFUHHQLQJ E\ IDFLDO UHFRJQLWLRQ WHFKQRORJ\ � 9**��� VFUHHQLQJ
PRGHO FRQVWUXFWLRQ DQG HYDOXDWLRQ ª� ,Q � 2USKDQHW -RXUQDO RI 5DUH 'LVHDVHV ����� S� ����

+RRNHU� 6�� 1� 0RRURVL� *� &ODUN� 6� %HQJLR HW (� 'HQWRQ ������� © &KDUDFWHULVLQJ ELDV LQ FRPSUHVVHG
PRGHOV ª� ,Q � �����������

+RUYLW]� '� *� HW '� -� 7KRPSVRQ ������� © $ JHQHUDOL]DWLRQ RI VDPSOLQJ ZLWKRXW UHSODFHPHQW IURP D
ILQLWH XQLYHUVH ª� ,Q � -RXUQDO RI WKH $PHULFDQ VWDWLVWLFDO $VVRFLDWLRQ ������� S� ��������

+X� 3� 6�� '� $� 7UXPEOH� '� -� )ROH\� -� :� (EHUKDUG HW 5� %� :DOODFH ������� © &UDVK ULVNV RI ROGHU
GULYHUV � D SDQHO GDWD DQDO\VLV ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ����� S� ��������

+XPH� '� ������� $ 7UHDWLVH RI +XPDQ 1DWXUH� &DPEULGJH 8QLYHUVLW\ 3UHVV $UFKLYH�
+XQW� (� ������� © 7D\� 0LFURVRIW·V $, FKDWERW� JHWV D FUDVK FRXUVH LQ UDFLVP IURP 7ZLWWHU ª� ,Q � 7KH

*XDUGLDQ ����� S� �����
,OLF� /�� 0� 6DZDGD HW $� =DU]HOOL ������� © 'HHS PDSSLQJ JHQWULILFDWLRQ LQ D ODUJH &DQDGLDQ FLW\ XVLQJ

GHHS OHDUQLQJ DQG *RRJOH 6WUHHW 9LHZ ª� ,Q � 3OR6 RQH ����� H��������
,PDL� .� ������� 4XDQWLWDWLYH VRFLDO VFLHQFH � DQ LQWURGXFWLRQ� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�
,QJROG� '� HW 6� 6RSHU ������� © $PD]RQ 'RHVQ·W &RQVLGHU WKH 5DFH RI ,WV &XVWRPHUV� 6KRXOG ,W" ª ,Q �

%ORRPEHUJ $SULO ��VW�
,WR� -� ������� © 6XSSRVHGO\ ¶)DLU· $OJRULWKPV &DQ 3HUSHWXDWH 'LVFULPLQDWLRQ ª� ,Q �:LUHG �����������
-DFREV� '� %� HW %� '� 6RPPHUV ������� © 8VLQJ GUXJV WR GLVFULPLQDWH³DGYHUVH VHOHFWLRQ LQ WKH

LQVXUDQFH PDUNHWSODFH ª� ,Q � 1HZ (QJODQG -RXUQDO RI 0HGLFLQH�
-DUYLV� %�� 5� )� 3HDUOPDQ� 6� 0�:DOVK� '� $� 6FKDQW]� 6� *HUW] HW $� 0� +DOH�3OHWND ������� © ,QVXUDQFH

UDWH RSWLPL]DWLRQ WKURXJK GULYHU EHKDYLRU PRQLWRULQJ ª� ,Q � *RRJOH 3DWHQWV �����������
-HDQ� 1�� 0� %XUNH� 0� ;LH� :� 0� 'DYLV� '� %� /REHOO HW 6� (UPRQ ������� © &RPELQLQJ VDWHOOLWH LPDJHU\

DQG PDFKLQH OHDUQLQJ WR SUHGLFW SRYHUW\ ª� ,Q � 6FLHQFH ��������� S� ��������
-RKIUH� 6� 6� ������� © :KDW $JH ,V LQ D 1DPH" ª ,Q � 6RFLRORJLFDO 6FLHQFH �� S� ��������
-RKQVWRQ� /� ������� © (IIHFWV RI WREDFFR VPRNLQJ RQ KHDOWK ª� ,Q � %ULWLVK 0HGLFDO -RXUQDO �������

S� ���
-RO\� <�� 0� %UDNHU HW 0� /H +X\QK ������� © *HQHWLF GLVFULPLQDWLRQ LQ SULYDWH LQVXUDQFH � JOREDO

SHUVSHFWLYHV ª� ,Q � 1HZ JHQHWLFV DQG VRFLHW\ ����� S� ��������
-RO\� <�� ,� 1� )H]H HW -� 6LPDUG ������� © *HQHWLF GLVFULPLQDWLRQ DQG OLIH LQVXUDQFH � D V\VWHPDWLF

UHYLHZ RI WKH HYLGHQFH ª� ,Q � %0& PHGLFLQH ����� S� �����
-XQJ� &�� 6� .DQQDQ� &� /HH� 0� 0� 3DL� $� 5RWK HW 5� 9RKUD ������� © )DLU 3UHGLFWLRQ ZLWK (QGRJHQRXV

%HKDYLRU ª� ,Q � DU;LY �����������

���



.DFKXU� $�� (� 2VLQ� '� 'DY\GRY� .� 6KXWLORY HW $� 1RYRNVKRQRY ������� © $VVHVVLQJ WKH %LJ )LYH
SHUVRQDOLW\ WUDLWV XVLQJ UHDO�OLIH VWDWLF IDFLDO LPDJHV ª� ,Q � 6FLHQWLILF UHSRUWV ����� S� �����

.DKQHPDQ� '� ������� 7KLQNLQJ� )DVW DQG 6ORZ� )DUUDU� 6WUDXV HW *LURX[�

.DPLUDQ� )� HW 7� &DOGHUV ������� © &ODVVLI\LQJ ZLWKRXW GLVFULPLQDWLQJ ª� ,Q � ���� �QG LQWHUQDWLRQDO
FRQIHUHQFH RQ FRPSXWHU� FRQWURO DQG FRPPXQLFDWLRQ� ,(((� S� ����

.DPLUDQ� )� HW 7� &DOGHUV ������� © 'DWD SUHSURFHVVLQJ WHFKQLTXHV IRU FODVVLILFDWLRQ ZLWKRXW
GLVFULPLQDWLRQ ª� ,Q � .QRZOHGJH DQG ,QIRUPDWLRQ 6\VWHPV ����� S� �����

.DPLVKLPD� 7�� 6� $NDKR� +� $VRK HW -� 6DNXPD ������� © )DLUQHVV�DZDUH FODVVLILHU ZLWK SUHMXGLFH
UHPRYHU UHJXODUL]HU ª� ,Q � -RLQW (XURSHDQ &RQIHUHQFH RQ 0DFKLQH /HDUQLQJ DQG .QRZOHGJH
'LVFRYHU\ LQ 'DWDEDVHV� 6SULQJHU� S� ������

.DPLVKLPD� 7�� 6� $NDKR HW -� 6DNXPD ������� © )DLUQHVV�DZDUH /HDUQLQJ WKURXJK 5HJXODUL]DWLRQ
$SSURDFK ª� ,Q � ���� ,((( ��WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 'DWD 0LQLQJ :RUNVKRSV� S� ����
����

.DQQJLHVVHU� 3� HW )� :DUQHNHQ ������� © <RXQJ FKLOGUHQ FRQVLGHU PHULW ZKHQ VKDULQJ UHVRXUFHV
ZLWK RWKHUV ª� ,Q � 3/26 21( ����

.DUUDV� 7�� 6� /DLQH� 0� $LWWDOD� -� +HOOVWHQ� -� /HKWLQHQ HW 7� $LOD ������� © $QDO\]LQJ DQG LPSURYLQJ
WKH LPDJH TXDOLW\ RI VW\OHJDQ ª� ,Q � 3URFHHGLQJV RI WKH ,(((�&9) &RQIHUHQFH RQ &RPSXWHU 9LVLRQ
DQG 3DWWHUQ 5HFRJQLWLRQ� S� ����������

.DUWHU� $� -�� $� )HUUDUD� -� <� /LX� +� +� 0RIIHW� /� 0� $FNHUVRQ HW -� 9� 6HOE\ ������� © (WKQLF
GLVSDULWLHV LQ GLDEHWLF FRPSOLFDWLRQV LQ DQ LQVXUHG SRSXODWLRQ ª� ,Q � -RXUQDO RI WKH $PHULFDQ
0HGLFDO $VVRFLDWLRQ ������� S� ����������

.HDUQV� 0� HW $� 5RWK ������� 7KH HWKLFDO DOJRULWKP � 7KH VFLHQFH RI VRFLDOO\ DZDUH DOJRULWKP GHVLJQ�
2[IRUG 8QLYHUVLW\ 3UHVV�

.HOO\� +� ������� © $ SULHVW·V SKRQH ORFDWLRQ GDWD RXWHG KLV SULYDWH OLIH� ,W FRXOG KDSSHQ WR DQ\RQH� ª
,Q � 7KH :VKLQJKWRQ 3RVW �����������

.HQEHU� %�� 3� 0RUJDQ�%HQWOH\ HW /� *RGGDUG ������� © 'UXJ SULFHV � 1+6 ZDVWHV ���P D \HDU SD\LQJ
WRR PXFK IRU XQOLFHQVHG GUXJV ª� ,Q � 7LPHV �� 0D\ �����

.H\ILW]� .�� :� )OLHJHU HW DO� ������� :RUOG SRSXODWLRQ � DQ DQDO\VLV RI YLWDO GDWD� 7KH 8QLYHUVLW\ RI
&KLFDJR 3UHVV�

.KDLWDQ� 7� ������� © ,QGLUHFW GLVFULPLQDWLRQ ª� ,Q � +DQGERRN RI WKH (WKLFV RI 'LVFULPLQDWLRQ� 6RXV OD
GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ������

.LOEHUWXV� 1�� 0� 5RMDV�&DUXOOD� *� 3DUDVFDQGROR� 0� +DUGW� '� -DQ]LQJ HW %� 6FK|ONRSI �������
© $YRLGLQJ GLVFULPLQDWLRQ WKURXJK FDXVDO UHDVRQLQJ ª� ,Q � DU;LY �����������

.LP� 0� 3�� 2� 5HLQJROG HW *� 1� 5RWKEOXP ������� © )DLUQHVV WKURXJK FRPSXWDWLRQDOO\�ERXQGHG
DZDUHQHVV ª� ,Q � DU;LY SUHSULQW DU;LY������������

.LP� 3� ������� © $XGLWLQJ DOJRULWKPV IRU GLVFULPLQDWLRQ ª� ,Q � 8QLYHUVLW\ RI 3HQQV\OYDQLD /DZ 5HYLHZ
���� S� ����

.LPEDOO� 6� /� ������� © 5HYHUVH VH[ GLVFULPLQDWLRQ � 0DQKDUW ª� ,Q � $PHULFDQ %DU )RXQGDWLRQ
5HVHDUFK -RXUQDO ���� S� �������

.LQJ� *�� 0� $� 7DQQHU HW 2� 5RVHQ ������� (FRORJLFDO LQIHUHQFH � 1HZ PHWKRGRORJLFDO VWUDWHJLHV�
&DPEULGJH 8QLYHUVLW\ 3UHVV�

.LWD� .� HW á� .LG]LĽVNL ������� © *RRJOH VWUHHW YLHZ LPDJH RI D KRXVH SUHGLFWV FDU DFFLGHQW ULVN RI LWV
UHVLGHQW ª� ,Q � DU;LY �����������

.LWFKLQ� 5� ������� © 7KLQNLQJ FULWLFDOO\ DERXW DQG UHVHDUFKLQJ DOJRULWKPV ª� ,Q � ,QIRUPDWLRQ�
FRPPXQLFDWLRQ 	 VRFLHW\ ����� S� ������

.LYLDW� %� ������� © 7KH PRUDO OLPLWV RI SUHGLFWLYH SUDFWLFHV � 7KH FDVH RI FUHGLW�EDVHG LQVXUDQFH
VFRUHV ª� ,Q � $PHULFDQ 6RFLRORJLFDO 5HYLHZ ����� S� ����������

���



.OHLQ� %� '� ������� © +RZ GR DFWXDULHV XVH GDWD FRQWDLQLQJ HUURUV"� PRGHOV RI HUURU GHWHFWLRQ DQG
HUURU FRUUHFWLRQ ª� ,Q � ,QIRUPDWLRQ 5HVRXUFHV 0DQDJHPHQW -RXUQDO �,50-� ����� S� ������

.OHLQ� 5� ������� 0DWFKLQJ UDWH WR ULVN � $QDO\VLV RI WKH DYDLODELOLW\ DQG DIIRUGDELOLW\ RI SULYDWH
SDVVHQJHU DXWRPRELOH LQVXUDQFH� 5DSS� WHFK� ,QVXUDQFH ,QIRUPDWLRQ ,QVWLWXWH�

.OHLQ� 5� :� HW 0� )� *UDFH ������� © 8UEDQ KRPHRZQHUV LQVXUDQFH PDUNHWV LQ 7H[DV � $ VHDUFK IRU
UHGOLQLQJ ª� ,Q � -RXUQDO RI 5LVN DQG ,QVXUDQFH� S� ��������

.OHLQEHUJ� -�� +� /DNNDUDMX� -� /HVNRYHF� -� /XGZLJ HW 6� 0XOODLQDWKDQ �DR�W ������ © +XPDQ 'HFLVLRQV
DQG 0DFKLQH 3UHGLFWLRQV ª� ,Q � 7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV ������ S� ��������

.OHLQEHUJ� -� HW 6� 0XOODLQDWKDQ ������� © 6LPSOLFLW\ FUHDWHV LQHTXLW\ � LPSOLFDWLRQV IRU IDLUQHVV�
VWHUHRW\SHV� DQG LQWHUSUHWDELOLW\ ª� ,Q � 3URFHHGLQJV RI WKH ���� $&0 &RQIHUHQFH RQ (FRQRPLFV
DQG &RPSXWDWLRQ� S� ��������

.OHLQEHUJ� -�� 6� 0XOODLQDWKDQ HW 0� 5DJKDYDQ ������� © ,QKHUHQW WUDGH�RIIV LQ WKH IDLU GHWHUPLQDWLRQ
RI ULVN VFRUHV ª� ,Q � DU;LY �����������

.OXJHU� 5� ������� $VKHV WR $VKHV � $PHULFD·V +XQGUHG�<HDU &LJDUHWWH :DU� WKH 3XEOLF +HDOWK� DQG
WKH 8QDEDVKHG 7ULXPSK RI 3KLOLS 0RUULV�

.RHWWHU� )�� 0� %ORKP� -� 'UDZHKQ� 0� .RFKDQRZVNL� -� *RHW]HU� '� *UD]LRWLQ HW 6� :DJQHU �������
© &RQYHUVDWLRQDO DJHQWV IRU LQVXUDQFH FRPSDQLHV � IURP WKHRU\ WR SUDFWLFH ª� ,Q � ,QWHUQDWLRQDO
&RQIHUHQFH RQ $JHQWV DQG $UWLILFLDO ,QWHOOLJHQFH� 6SULQJHU� S� ��������

.RU]\EVNL� $� ������� 6FLHQFH DQG VDQLW\ � $Q LQWURGXFWLRQ WR QRQ�$ULVWRWHOLDQ V\VWHPV DQG JHQHUDO
VHPDQWLFV� ,QVWLWXWH RI *6�

.RVLQVNL� 0� ������� © )DFLDO UHFRJQLWLRQ WHFKQRORJ\ FDQ H[SRVH SROLWLFDO RULHQWDWLRQ IURP QDWXUDOLVWLF
IDFLDO LPDJHV ª� ,Q � 6FLHQWLILF UHSRUWV ����� S� ����

.RWWHU�*U�KQ� '�� $� (� .RUQDGW HW <� 6WHSKDQ ������� © /RRNLQJ EH\RQG FKURQRORJLFDO DJH � &XUUHQW
NQRZOHGJH DQG IXWXUH GLUHFWLRQV LQ WKH VWXG\ RI VXEMHFWLYH DJH ª� ,Q � *HURQWRORJ\ ����� S� ������

.UDHPHU� +� &�� (� 6WLFH� $� .D]GLQ� '� 2IIRUG HW '� .XSIHU ������� © +RZ GR ULVN IDFWRUV ZRUN WRJHWKHU"
0HGLDWRUV� PRGHUDWRUV� DQG LQGHSHQGHQW� RYHUODSSLQJ� DQG SUR[\ ULVN IDFWRUV ª� ,Q � $PHULFDQ
MRXUQDO RI SV\FKLDWU\ ������ S� ��������

.UDQ]EHUJ� 0� ������� © 7HFKQRORJ\ DQG +LVWRU\�µ .UDQ]EHUJ·V /DZVµ ª� ,Q � 7HFKQRORJ\ DQG FXOWXUH
����� S� ��������

.UHQQ� .� ������� © ,QWURGXFWLRQ � 0DUNHWV DQG &ODVVLILFDWLRQV�&RQVWUXFWLQJ 0DUNHW 2UGHUV LQ WKH
'LJLWDO $JH� $Q ,QWURGXFWLRQ ª� ,Q � +LVWRULFDO 6RFLDO 5HVHDUFK� S� �����

.UROO� -� $�� -� +XH\� 6� %DURFDV� (� :� )HOWHQ� -� 5� 5HLGHQEHUJ� '� *� 5RELQVRQ HW +� <X �������
© $FFRXQWDEOH DOJRULWKPV ª� ,Q � 8QLYHUVLW\ RI 3HQQV\OYDQLD /DZ 5HYLHZ ���� S� ��������

.UXPP� -� ������� © ,QIHUHQFH $WWDFNV RQ /RFDWLRQ 7UDFNV ª� ,Q � )LIWK ,QWHUQDWLRQDO &RQIHUHQFH RQ
3HUYDVLYH &RPSXWLQJ �3HUYDVLYH ������ 0D\ ��� ��� 7RURQWR� 2QWDULR� &DQDGD�

.XJHOJHQ� -� YRQ� /� *UHVHOH HW %� 6FKRONRSI �IpY� ������ © 6LPSVRQ·V 3DUDGR[ LQ &29,'��� &DVH
)DWDOLW\ 5DWHV � $ 0HGLDWLRQ $QDO\VLV RI $JH�5HODWHG &DXVDO (IIHFWV ª� ,Q � ,((( 7UDQVDFWLRQV RQ
$UWLILFLDO ,QWHOOLJHQFH ���� S� ������

.XKOPDQQ� -� ������� © /D GLVFULPLQDWLRQ IRQGpH VXU OH VH[H HQ DVVXUDQFH � REVHVVLRQV HW
IDQWDVPHV ª� ,Q � 5LVTXHV ��� S� ������

.XVQHU� 0� -�� -� /RIWXV� &� 5XVVHOO HW 5� 6LOYD ������� © &RXQWHUIDFWXDO )DLUQHVV ª� ,Q � $GYDQFHV LQ
1HXUDO ,QIRUPDWLRQ 3URFHVVLQJ 6\VWHPV ��� 6RXV OD GLU� G·,� *X\RQ� 8� 9� /X[EXUJ� 6� %HQJLR� +�
:DOODFK� 5� )HUJXV� 6� 9LVKZDQDWKDQ HW 5� *DUQHWW� 1,36� S� ����������

O·+RUW\� <�� 0� %XQHO� 6� 0ED\H� 3� 3HWLW HW /� 'X 3DUTXHW ������� © 'LVFULPLQDWLRQV GDQV O·DFFqV j OD
EDQTXH HW j O·DVVXUDQFH � /HV HQVHLJQHPHQWV GH WURLV WHVWLQJV ª� ,Q � 5HYXH G·pFRQRPLH SROLWLTXH
������ S� ������

���



/DGG� +� )� ������� © (YLGHQFH RQ GLVFULPLQDWLRQ LQ PRUWJDJH OHQGLQJ ª� ,Q � -RXUQDO RI (FRQRPLF
3HUVSHFWLYHV ����� S� ������

/DNNDUDMX� +�� (� .DPDU� 5� &DUXDQD HW -� /HVNRYHF ������� © )DLWKIXO DQG FXVWRPL]DEOH H[SODQDWLRQV
RI EODFN ER[ PRGHOV ª� ,Q � 3URFHHGLQJV RI WKH ���� $$$,�$&0 &RQIHUHQFH RQ $,� (WKLFV� DQG
6RFLHW\� S� ��������

/DQFDVWHU� 5� HW 5� :DUG ������� 7KH FRQWULEXWLRQ RI LQGLYLGXDO IDFWRUV WR GULYLQJ EHKDYLRXU �
,PSOLFDWLRQV IRU PDQDJLQJ ZRUN�UHODWHG URDG VDIHW\� +0 6WDWLRQHU\ 2IILFH�

/DQGHV� ;� ������� © +RZ IDLU LV DFWXDULDO IDLUQHVV" ª ,Q � -RXUQDO RI %XVLQHVV (WKLFV ������ S� ����
����

/DQJ� .� HW $� .��/� 6SLW]HU ������� © 5DFH 'LVFULPLQDWLRQ � $Q (FRQRPLF 3HUVSHFWLYH ª� ,Q � 7KH -RXUQDO
RI (FRQRPLF 3HUVSHFWLYHV ����� S� ������

/D3DU� '� -�� &� 0� %KDPLGLSDWL� &� 0� 0HU\� *� -� 6WXNHQERUJ� '� 5� -RQHV� %� '� 6FKLUPHU� ,� /� .URQ
HW *� $LODZDGL ������� © 3ULPDU\ SD\HU VWDWXV DIIHFWV PRUWDOLW\ IRU PDMRU VXUJLFDO RSHUDWLRQV ª� ,Q �
$QQDOV RI VXUJHU\ ������ S� ����

/DUD� /� GH� $� *RQ]iOH]�6DQ]� 1� $VKHU HW -��0� /RXEHV ������� © 7UDQVSRUW�EDVHG &RXQWHUIDFWXDO
0RGHOV ª� ,Q � DU;LY �����������

/DUVRQ� -�� -� $QJZLQ� /� .LUFKQHU HW 6� 0DWWX ������� © +RZ ZH H[DPLQHG UDFLDO GLVFULPLQDWLRQ LQ DXWR
LQVXUDQFH SULFHV ª� ,Q � 3UR3XEOLFD� $SULO ��

/DVU\� -� 0� ������� © /D UHQFRQWUH FKRF GH O·DVVXUDQFH HW GX ELJ GDWD ª� ,Q � 5LVTXHV ���� S� ������
/DWQHU� -� '� HW $� -� 6WXQNDUG ������� © *HWWLQJ ZRUVH � WKH VWLJPDWL]DWLRQ RI REHVH FKLOGUHQ ª� ,Q �

2EHVLW\ UHVHDUFK ����� S� ��������
/DXHU� -� ������� &UHGLWZRUWK\ � $ +LVWRU\ RI &RQVXPHU 6XUYHLOODQFH DQG )LQDQFLDO ,GHQWLW\ LQ $PHULFD�

&ROXPELD 8QLYHUVLW\ 3UHVV�
/DXORP� 6� ������� © eJDOLWp GHV VH[HV HW SULPHV G·DVVXUDQFHV ª� ,Q � 6HPDLQH VRFLDOH /DP\ �����

S� ������
/DZ� 6�� %� 3DLJH HW &� 5XVVHOO ������� © 7DNH D /RRN $URXQG � 8VLQJ 6WUHHW 9LHZ DQG 6DWHOOLWH ,PDJHV

WR (VWLPDWH +RXVH 3ULFHV ª� ,Q � $&0 7UDQVDFWLRQV RQ ,QWHOOLJHQW 6\VWHPV DQG 7HFKQRORJ\ �����
/H 0RQGH �����D�� © &RPPHQW XQH PDFKLQH MRXH�W�HOOH DX &OXHGR" ª ,Q � /H 0RQGH �����������
/H0RQGH �����E�� © /D GLVFULPLQDWLRQ SDU O·DFFHQW ELHQW{W UpSULPpH" 8QH SURSRVLWLRQ GH ORL DGRSWpH

MHXGL j O·$VVHPEOpH ª� ,Q � /H 0RQGH �����������
/HEHQ� '� ������� © 1RUPDWLYH SULQFLSOHV IRU HYDOXDWLQJ IDLUQHVV LQ PDFKLQH OHDUQLQJ ª� ,Q �

3URFHHGLQJV RI WKH $$$,�$&0 &RQIHUHQFH RQ $,� (WKLFV� DQG 6RFLHW\� S� ������
/H&XQ� <�� <� %HQJLR HW *� +LQWRQ ������� © 'HHS OHDUQLQJ ª� ,Q � QDWXUH ��������� S� ��������
/pRQ� 3� 5� ������� 3UpFLV GH SKRQRVW\OLVWLTXH � SDUROH HW H[SUHVVLYLWp�3LHUUH 5� /pRQ��� 1DWKDQ�
/HXQHU� -� ������� © $ 5HSOLFDWLRQ 6WXG\ � 0DFKLQH /HDUQLQJ 0RGHOV $UH &DSDEOH RI 3UHGLFWLQJ 6H[XDO

2ULHQWDWLRQ )URP )DFLDO ,PDJHV ª� ,Q � DU;LY �����������
/HZ� (� $� HW /� *DUILQNHO ������� © 9DULDWLRQV LQ PRUWDOLW\ E\ ZHLJKW DPRQJ ������� PHQ DQG

ZRPHQ ª� ,Q � -RXUQDO RI FKURQLF GLVHDVHV ����� S� ��������
/L� *�� (� 5� %UDYHU HW /��+� &KHQ ������� © )UDJLOLW\ YHUVXV H[FHVVLYH FUDVK LQYROYHPHQW DV

GHWHUPLQDQWV RI KLJK GHDWK UDWHV SHU YHKLFOH�PLOH RI WUDYHO DPRQJ ROGHU GULYHUV ª� ,Q � $FFLGHQW
$QDO\VLV 	 3UHYHQWLRQ ����� S� ��������

/LHEOHU� &� $�� 6� 5� 3RUWHU� /� (� )HUQDQGH]� -� 0� 1RRQ HW 6� 5� (QQLV ������� © $PHULFD·V FKXUQLQJ
UDFHV � 5DFH DQG HWKQLFLW\ UHVSRQVH FKDQJHV EHWZHHQ FHQVXV ���� DQG WKH ���� FHQVXV ª� ,Q �
'HPRJUDSK\ ����� S� ��������

/LLVD� +��%� ������� © $JLQJ DQG IDWDO DFFLGHQWV LQ PDOH DQG IHPDOH GULYHUV ª� ,Q � -RXUQDO RI
*HURQWRORJ\ ����� 6����6����

���



/LQGKROP� 0�� 5� 5LFKPDQ� $� 7VDQDNDV HW 0� 9� :XWKULFK ������� © 'LVFULPLQDWLRQ�)UHH ,QVXUDQFH
3ULFLQJ ª� ,Q � $67,1 %XOOHWLQ ���

/LSSHUW�5DVPXVVHQ� .� ������� © 1RWKLQJ SHUVRQDO � 2Q VWDWLVWLFDO GLVFULPLQDWLRQ ª� ,Q � -RXUQDO RI
3ROLWLFDO 3KLORVRSK\ ����� S� ��������

/LSSL�*UHHQ� 5� ������� (QJOLVK ZLWK DQ DFFHQW � /DQJXDJH� LGHRORJ\� DQG GLVFULPLQDWLRQ LQ WKH 8QLWHG
6WDWHV� 5RXWOHGJH�

/LSSPDQQ� :� ������� 3XEOLF RSLQLRQ� 5RXWOHGJH�
/LSWRQ� =� &� ������� © 7KH 0\WKRV RI 0RGHO ,QWHUSUHWDELOLW\ � ,Q PDFKLQH OHDUQLQJ� WKH FRQFHSW RI

LQWHUSUHWDELOLW\ LV ERWK LPSRUWDQW DQG VOLSSHU\� ª ,Q � 4XHXH ����� S� ������
/LWPDQ� 7� ������� © 3D\�$V�<RX�'ULYH 3ULFLQJ DQG ,QVXUDQFH 5HJXODWRU\ 2EMHFWLYHV� ª ,Q � -RXUQDO RI

,QVXUDQFH 5HJXODWLRQ �����
/|IIOHU� 0�� %� 0�QVWHUPDQQ� 7� 6FKXPDFKHU� &� 0RNZD HW 6� %HKP ������� © ,QVXUHUV QHHG WR SOXJ

LQWR WKH ,QWHUQHW RI 7KLQJV²RU ULVN IDOOLQJ EHKLQG ª� ,Q � (XURSHDQ ,QVXUDQFH�
/RL� 0� HW 0� &KULVWHQ ������� © &KRRVLQJ KRZ WR GLVFULPLQDWH � QDYLJDWLQJ HWKLFDO WUDGH�RIIV LQ IDLU

DOJRULWKPLF GHVLJQ IRU WKH LQVXUDQFH VHFWRU ª� ,Q � 3KLORVRSK\ 	 7HFKQRORJ\� S� �����
/RPEURVR� &� ������� /·XRPR GHOLQTXHQWH� +RHSOL�
/RYHMR\� %� ������� © /LQNHG,Q EUHDFK UHSRUWHGO\ H[SRVHV GDWD RI ��� RI XVHUV� LQFOXGLQJ LQIHUUHG

VDODULHV ª� ,Q � �WR�PDF ������
/RYHOO� 0� &� ������� © 6HDVRQDO DGMXVWPHQW RI HFRQRPLF WLPH VHULHV DQG PXOWLSOH UHJUHVVLRQ

DQDO\VLV ª� ,Q � -RXUQDO RI WKH $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ ������� S� ���������
/RZ� /�� 6� .LQJ HW 7� :LONLH ������� © *HQHWLF GLVFULPLQDWLRQ LQ OLIH LQVXUDQFH � HPSLULFDO HYLGHQFH

IURP D FURVV VHFWLRQDO VXUYH\ RI JHQHWLF VXSSRUW JURXSV LQ WKH 8QLWHG .LQJGRP ª� ,Q � %ULWLVK
0HGLFDO -RXUQDO ��������� S� ����������

/RZH� 5� ������� © *HQHWLF 7HVWLQJ DQG ,QVXUDQFH � $SRFDO\SVH 1RZ ª� ,Q � 'UDNH /DZ 5HYLHZ ���
S� ����

/XRQJ� %� 7�� 6� 5XJJLHUL HW )� 7XULQL ������� © k�11 DV DQ LPSOHPHQWDWLRQ RI VLWXDWLRQ WHVWLQJ
IRU GLVFULPLQDWLRQ GLVFRYHU\ DQG SUHYHQWLRQ ª� ,Q � 3URFHHGLQJV RI WKH ��WK $&0 6,*.''
LQWHUQDWLRQDO FRQIHUHQFH RQ .QRZOHGJH GLVFRYHU\ DQG GDWD PLQLQJ� S� ��������

/XU\� &� HW 6� 'D\ ������� © $OJRULWKPLF SHUVRQDOL]DWLRQ DV D PRGH RI LQGLYLGXDWLRQ ª� ,Q � 7KHRU\�
&XOWXUH 	 6RFLHW\ ����� S� ������

/XWWRQ� /�� $� )DQ HW $� /RXU\ ������� © :KHUH %DQNV 'RQ·W /HQG ª� ,Q � :%(=�
0DF,QW\UH� $� &� ������� © +XPH RQ ¶LV· DQG ¶RXJKW· ª� ,Q � 7KH LV�RXJKW TXHVWLRQ� 6SULQJHU� S� ������
0DFQLFRO� -� ������� $JH GLVFULPLQDWLRQ � $Q KLVWRULFDO DQG FRQWHPSRUDU\ DQDO\VLV� &DPEULGJH

8QLYHUVLW\ 3UHVV�
0DGUDV� '�� (� &UHDJHU� 7� 3LWDVVL HW 5� =HPHO ������� © )DLUQHVV WKURXJK FDXVDO DZDUHQHVV � /HDUQLQJ

FDXVDO ODWHQW�YDULDEOH PRGHOV IRU ELDVHG GDWD ª� ,Q � 3URFHHGLQJV RI WKH FRQIHUHQFH RQ IDLUQHVV�
DFFRXQWDELOLW\� DQG WUDQVSDUHQF\� S� ��������

0DHGFKH� $� ������� © *HQGHU %LDV LQ &KDWERW 'HVLJQ ª� ,Q � &KDWERW 5HVHDUFK DQG 'HVLJQ� S� ���
0DMXPGHU� 0� $� HW 0� $� 5RWKVWHLQ ������� © :KDW LV JHQHWLF GLVFULPLQDWLRQ DQG ZKHQ DQG KRZ FDQ

LW EH SUHYHQWHG" ª ,Q � *HQHWLFV LQ 0HGLFLQH ���� S� ��������
0DQJHO� 0� HW )� -� 6DPDQLHJR ������� © $EUDKDP :DOG·V :RUN RQ $LUFUDIW 6XUYLYDELOLW\ ª� ,Q � -RXUQDO

RI WKH $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ ������� S� ��������
0DQQLQJ� .� -�� 3� 3� %DUFR HW 0� 7� 6FKXOWKHLV ������� © 'ULYLQJ HYDOXDWLRQ LQ ROGHU DGXOWV ª� ,Q �

+DQGERRN RQ WKH 1HXURSV\FKRORJ\ RI $JLQJ DQG 'HPHQWLD� 6SULQJHU� S� ��������
0DUWDQL� $�� '� 6KDZ HW %� 6� (OJHU ������� © 6WD\ ILW RU JHW ELW�HWKLFDO LVVXHV LQ VKDULQJ KHDOWK GDWD

ZLWK LQVXUHUV· DSSV ª� ,Q � 6ZLVV PHGLFDO ZHHNO\ ���������

���



0DUWLQ� *� '� ������� © *HQGHU 'LVFULPLQDWLRQ LQ 3HQVLRQ 3ODQV � $XWKRU·V 5HSO\ ª� ,Q � 7KH -RXUQDO RI
5LVN DQG ,QVXUDQFH ����� S� ��������

0DUWLQ� .�� 5� 5LFFLDUGHOOL HW ,� 'URU ������� © +RZ IRUHQVLF PHQWDO KHDOWK QXUVHV· SHUVSHFWLYHV RI
WKHLU SDWLHQWV FDQ ELDV KHDOWKFDUH � $ TXDOLWDWLYH UHYLHZ RI QXUVLQJ GRFXPHQWDWLRQ ª� ,Q � -RXUQDO
RI FOLQLFDO QXUVLQJ ��������� S� ����������

0DV� /� ������� © $ &RQIHGHUDWH IODJ VSRWWHG LQ WKH ZLQGRZ RI SROLFH EDUUDFNV LQ 3DULV ª� ,Q � )UDQFH
�� ������

0D\EHUU\� 5� 0�� )� 0LOL HW (� 2ILOL ������� © 5DFLDO DQG HWKQLF GLIIHUHQFHV LQ DFFHVV WR PHGLFDO FDUH ª�
,Q � 0HGLFDO &DUH 5HVHDUFK DQG 5HYLHZ ����BVXSSO� S� ��������

0D\HU� -�� 3� 0XWFKOHU HW -� &� 0LWFKHOO ������� © (YDOXDWLQJ WKH SULYDF\ SURSHUWLHV RI WHOHSKRQH
PHWDGDWD ª� ,Q � 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV ������� S� ����������

0D\QDUG� $� ������� © 3ULFLQJ� LQVXUDQFH DQG WKH 1DWLRQDO +HDOWK 6HUYLFH ª� ,Q � -RXUQDO RI 6RFLDO
3ROLF\ ���� S� ��������

0D\VRQ� 6� *� ������� © %LDV LQ� ELDV RXW ª� ,Q � <DOH /DZ -RXUQDO ���� S� �����
0D]LHUHV� $� HW &� 5RWK ������� © /DUJH�VFDOH GLYHUVLW\ HVWLPDWLRQ WKURXJK VXUQDPH RULJLQ LQIHUHQFH ª�

,Q � %XOOHWLQ RI 6RFLRORJLFDO 0HWKRGRORJ\�%XOOHWLQ GH 0pWKRGRORJLH 6RFLRORJLTXH ������ S� ���
���

0F&RQORJXH� 1� ������� © 'LVFULPLQDWLRQ RQ :KHHOV � +RZ %LJ 'DWD 8VHV /LFHQVH 3ODWH 6XUYHLOODQFH
WR 3XW WKH %UHDNV RQ 'LVDGYDQWDJHG 'ULYHUV ª� ,Q � :98 &ROOHJH RI /DZ 5HVHDUFK 3DSHU
�IRUWKFRPLQJ��� 6WDQIRUG -RXUQDO RI &LYLO 5LJKWV DQG &LYLO /LEHUWLHV ���

0F'RQQHOO� 0� HW '� %D[WHU ������� © &KDWERWV DQG JHQGHU VWHUHRW\SLQJ ª� ,Q � ,QWHUDFWLQJ ZLWK
&RPSXWHUV ����� S� ��������

0F)DOO� /� ������� © 3HUVRQDOL]LQJ VROLGDULW\" 7KH UROH RI VHOI�WUDFNLQJ LQ KHDOWK LQVXUDQFH SULFLQJ ª�
,Q � (FRQRP\ DQG VRFLHW\ ����� S� ������

0F)DOO� /�� *� 0H\HUV HW ,� 9� +R\ZHJKHQ ������� © (GLWRULDO � 7KH SHUVRQDOLVDWLRQ RI LQVXUDQFH � 'DWD�
EHKDYLRXU DQG LQQRYDWLRQ ª� ,Q � %LJ 'DWD 	 6RFLHW\ ����

0F)DOO� /� HW /� 0RRU ������� © :KR� RU ZKDW� LV LQVXUWHFK SHUVRQDOL]LQJ"� 3HUVRQV� SULFHV DQG WKH
KLVWRULFDO FODVVLILFDWLRQV RI ULVN ª� ,Q � 'LVWLQNWLRQ � MRXUQDO RI VRFLDO WKHRU\ ����� S� ��������

0F.LQVH\ ������� © 7HFKQRORJ\� MREV DQG WKH IXWXUH RI ZRUN ª� ,Q � 0F.LQVH\ *OREDO ,QVWLWXWH�
0F1HPDU� 4� ������� © 1RWH RQ WKH VDPSOLQJ HUURU RI WKH GLIIHUHQFH EHWZHHQ FRUUHODWHG SURSRUWLRQV

RU SHUFHQWDJHV ª� ,Q � 3V\FKRPHWULND ����� S� ��������
0F3KHUVRQ� 0�� /� 6PLWK�/RYLQ HW -� 0� &RRN ������� © %LUGV RI D IHDWKHU � +RPRSKLO\ LQ VRFLDO

QHWZRUNV ª� ,Q � $QQXDO 5HYLHZ RI 6RFLRORJ\ ����� S� ��������
0HKUDEL� 1�� )� 0RUVWDWWHU� 1� 6D[HQD� .� /HUPDQ HW $� *DOVW\DQ ������� © $ VXUYH\ RQ ELDV DQG

IDLUQHVV LQ PDFKLQH OHDUQLQJ ª� ,Q � $&0 &RPSXWLQJ 6XUYH\V �&685� ����� S� �����
0HOOLQ� :� '� ������� © :RUN ZLWK QHZ HOHFWURQLF ¶EUDLQV· RSHQV ILHOG IRU DUP\ PDWK H[SHUWV ª� ,Q � 7KH

+DPPRQG 7LPHV ��� S� ���
0HQGR]D� -� -� ������� © 'LVFULPLQDWLRQ DQG LPPLJUDWLRQ ª� ,Q � +DQGERRN RI WKH (WKLFV RI

'LVFULPLQDWLRQ� 6RXV OD GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ��������
0HQH]HV� &� )� HW '� /� +DQVRQ ������� © 2Q WKH WKHRU\ RI ULVN DYHUVLRQ ª� ,Q � ,QWHUQDWLRQDO (FRQRPLF

5HYLHZ� S� ��������
0HQRQ� $� .� HW 5� &� :LOOLDPVRQ ������� © 7KH FRVW RI IDLUQHVV LQ ELQDU\ FODVVLILFDWLRQ ª� ,Q �

&RQIHUHQFH RQ )DLUQHVV� $FFRXQWDELOLW\ DQG 7UDQVSDUHQF\� 30/5� S� ��������
0HUFDW�%UXQV� 0� ������� 'LVFULPLQDWLRQ DW :RUN� 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV�
0HUFDW�%UXQV� 0� ������� © /HV UDSSRUWV HQWUH YLHLOOLVVHPHQW HW GLVFULPLQDWLRQ HQ GURLW � XQH

IHUWLOLVDWLRQ FURLVpH XWLOH VXU OH SODQ LQGLYLGXHO HW FROOHFWLI ª� ,Q � /D 5HYXH GHV 'URLWV GH O·+RPPH
���

���



0HXOHQHUV� /� %�� $� +DUGLQJ� $� +� /HH HW 0� /HJJH ������� © )UDJLOLW\ DQG FUDVK RYHU�UHSUHVHQWDWLRQ
DPRQJ ROGHU GULYHUV LQ :HVWHUQ $XVWUDOLD ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ����� S� �����
�����

0H\HU� 5� %� HW 0� $� 5RWKVWHLQ ������� © 7KH LQVXUHU SHUVSHFWLYH ª� ,Q � *HQHWLFV DQG /LIH ,QVXUDQFH�
6RXV OD GLU� GH 0� $� 5RWKVWHLQ� 0,7 &DPEULGJH 0DVVDFKXVHWV� S� ������

0H\HUV� *� HW ,� 9DQ +R\ZHJKHQ ������� © (QDFWLQJ DFWXDULDO IDLUQHVV LQ LQVXUDQFH � )URP IDLU
GLVFULPLQDWLRQ WR EHKDYLRXU�EDVHG IDLUQHVV ª� ,Q � 6FLHQFH DV &XOWXUH ����� S� ��������

0LODQNRYLý� 0� ������� 7KpRULH PDWKpPDWLTXH GHV SKpQRPqQHV WKHUPLTXHV SURGXLWV SDU OD
UDGLDWLRQ VRODLUH� *DXWKLHU�9LOODUV�

0LOOHU� *� HW '� 5� *HUVWHLQ ������� © 7KH OLIH H[SHFWDQF\ RI QRQVPRNLQJ PHQ DQG ZRPHQ� ª ,Q � 3XEOLF
+HDOWK 5HSRUWV ����� S� ����

0LOOHU� -� 0� ������� © *HQHWLF 7HVWLQJ DQG ,QVXUDQFH &ODVVLILFDWLRQ � 1DWLRQDO $FWLRQ &DQ 3UHYHQW
'LVFULPLQDWLRQ %DVHG RQ WKH /XFN RI WKH *HQHWLF 'UDZ ª� ,Q � 'LFNLQVRQ /DZ 5HYLHZ ��� S� ����

0LOOHU� 0� -�� 5� $� 6PLWK HW .� 1� 6RXWKZRRG ������� © 7KH UHODWLRQVKLS RI FUHGLW�EDVHG LQVXUDQFH
VFRUHV WR SULYDWH SDVVHQJHU DXWRPRELOH LQVXUDQFH ORVV SURSHQVLW\ ª� ,Q � $FWXDULDO 6WXG\� (SLF
$FWXDULHV�

0LQW\� '� ������� © 3ULFH RSWLPLVDWLRQ IRU LQVXUDQFH RSWLPLVLQJ SULFH � GHVWUR\LQJ YDOXH ª� ,Q �
7KLQNSLHFH &KDUWHUHG ,QVXUDQFH ,QVWLWXWH�

0LUDFOH� -� 0� ������� © 'H�$QRQ\PL]DWLRQ $WWDFN $QDWRP\ DQG $QDO\VLV RI 2KLR 1XUVLQJ :RUNIRUFH
'DWD $QRQ\PL]DWLRQ ª� 7KqVH GH GRFW� :ULJKW 6WDWH 8QLYHUVLW\�

0LWWHOVWDGW� %� '�� 3� $OOR� 0� 7DGGHR� 6� :DFKWHU HW /� )ORULGL ������� © 7KH HWKLFV RI DOJRULWKPV �
0DSSLQJ WKH GHEDWH ª� ,Q � %LJ 'DWD 	 6RFLHW\ ���� S� �����������������

0LWWUD� -� ������� © 3UHGLFWLYH JHQHWLF LQIRUPDWLRQ DQG DFFHVV WR OLIH DVVXUDQFH � 7KH SRYHUW\ RI
¶JHQHWLF H[FHSWLRQDOLVP· ª� ,Q � %LR6RFLHWLHV ���� S� ��������

0RQQHW� -� ������� © 'LVFULPLQDWLRQ HW DVVXUDQFH ª� ,Q � -RXUQDO GH 'URLW GH OD 6DQWp HW GH O·$VVXUDQFH
0DODGLH ��� S� ������

0RRU� /� HW &� /XU\ ������� © 3ULFH DQG WKH SHUVRQ � 0DUNHWV� GLVFULPLQDWLRQ� DQG SHUVRQKRRG ª� ,Q �
-RXUQDO RI &XOWXUDO (FRQRP\ ����� S� ��������

0RUJDQ� 6� /� HW &� :LQVKLS ������� &RXQWHUIDFWXDOV DQG FDXVDO LQIHUHQFH� &DPEULGJH 8QLYHUVLW\
3UHVV�

0RUULV� '� 6�� '� 6FKZDUF] HW -� &� 7HLWHOEDXP ������� © 'R &UHGLW�%DVHG ,QVXUDQFH 6FRUHV 3UR[\ IRU
,QFRPH LQ 3UHGLFWLQJ $XWR &ODLP 5LVN" ª ,Q � -RXUQDO RI (PSLULFDO /HJDO 6WXGLHV ����� S� ��������

0RUULV� -� ������� © ,VUDHOL GDWD � +RZ FDQ HIILFDF\ YV� VHYHUH GLVHDVH EH VWURQJ ZKHQ ��� RI
KRVSLWDOL]HG DUH YDFFLQDWHG" ª ,Q � &RYLG��� 'DWD 6FLHQFH ������

0RUULVRQ� (� -� ������� © ,QVXUDQFH 'LVFULPLQDWLRQ $JDLQVW %DWWHUHG :RPHQ � 3URSRVHG /HJLVODWLYH
3URWHFWLRQV ª� ,Q � ,QG� /- ��� S� ����

0RUULVRQ� 3� -� ������� © ,QVXUDQFH� XQIDLU GLVFULPLQDWLRQ� DQG JHQHWLF WHVWLQJ ª� ,Q � 7KH /DQFHW
��������� S� ��������

0RWXOVN\� $� *�� 1� $� +ROW]PDQ� -� (� )XOODUWRQ� /� %� $QGUHZV HW DO� ������� $VVHVVLQJ JHQHWLF ULVNV �
LPSOLFDWLRQV IRU KHDOWK DQG VRFLDO SROLF\� 7� �� 1DWLRQDO $FDGHPLHV 3UHVV�

0RXOLQ� +� ������� )DLU GLYLVLRQ DQG FROOHFWLYH ZHOIDUH� 0,7 SUHVV�
0XLU� -� 0� ������� © 3ULQFLSOHV DQG 3UDFWLFHV LQ &RQQHFWLRQ ZLWK &ODVVLILFDWLRQ 5DWLQJV 6\VWHPV

)RU /LDELOLW\ ,QVXUDQFH DV DSSOLHG WR 3ULYDWH 3DVVHQJHU $XWRPRELOHV ª� ,Q � 3URFHHGLQJV RI WKH
&DVXDOW\ $FWXDULDO 6RFLHW\�

0XOOLQV� 0�� &� 3� +ROODQG HW 0� &XQQHHQ ������� © &UHDWLQJ HWKLFV JXLGHOLQHV IRU DUWLILFLDO LQWHOOLJHQFH
DQG ELJ GDWD DQDO\WLFV FXVWRPHUV � 7KH FDVH RI WKH FRQVXPHU (XURSHDQ LQVXUDQFH PDUNHW ª� ,Q �
3DWWHUQV ����� S� �������

���



0XQGXEHOW]�*HQGURQ� 6� ������� © &RPPHQW O·LQWHOOLJHQFH DUWLILFLHOOH YD ERXOHYHUVHU OH PRQGH GX
WUDYDLO GDQV O·DVVXUDQFH ª� ,Q � /·$UJXV GH O·$VVXUDQFH ������

0XVW� $�� -� 6SDGDQR� (� +� &RDNOH\� $� (� )LHOG� *� &ROGLW] HW :� +� 'LHW] ������� © 7KH GLVHDVH EXUGHQ
DVVRFLDWHG ZLWK RYHUZHLJKW DQG REHVLW\ ª� ,Q � -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ
������� S� ����������

0\HUV� 5� -� ������� © *HQGHU GLVFULPLQDWLRQ LQ SHQVLRQ SODQV � )XUWKHU FRPPHQW ª� ,Q � 7KH -RXUQDO
RI 5LVN DQG ,QVXUDQFH ����� S� ��������

1HOVRQ� $� ������� © 8QHTXDO WUHDWPHQW � FRQIURQWLQJ UDFLDO DQG HWKQLF GLVSDULWLHV LQ KHDOWK FDUH� ª
,Q � -RXUQDO RI WKH QDWLRQDO PHGLFDO DVVRFLDWLRQ ����� S� ����

1H\PDQ� -�� '� 0� 'DEURZVND HW 7� 6SHHG ������� © 2Q WKH DSSOLFDWLRQ RI SUREDELOLW\ WKHRU\ WR
DJULFXOWXUDO H[SHULPHQWV� (VVD\ RQ SULQFLSOHV� 6HFWLRQ �� ª ,Q � 6WDWLVWLFDO 6FLHQFH� S� ��������

1LHOVHQ� $� ������� 3UDFWLFDO )DLUQHVV� 2·5HLOO\ 0HGLD�
1RJXpUR� '� ������� © 6pOHFWLRQ GHV ULVTXHV� 'LVFULPLQDWLRQ� DVVXUDQFH HW SURWHFWLRQ GHV SHUVRQQHV

YXOQpUDEOHV ª� ,Q � 5HYXH JpQpUDOH GX GURLW GHV DVVXUDQFHV �� S� ��������
1RUGKROP� /� $� ������� © %HDXWLIXO SDWLHQWV DUH JRRG SDWLHQWV � HYLGHQFH IRU WKH SK\VLFDO

DWWUDFWLYHQHVV VWHUHRW\SH LQ ILUVW LPSUHVVLRQV RI SDWLHQWV ª� ,Q � 6RFLDO 6FLHQFH 	 0HGLFLQH� 3DUW
$ � 0HGLFDO 3V\FKRORJ\ 	 0HGLFDO 6RFLRORJ\ ����� S� ������

1RUPDQ� 3� ������� © 6WDWLVWLFDO GLVFULPLQDWLRQ DQG HIILFLHQF\ ª� ,Q � 7KH 5HYLHZ RI (FRQRPLF 6WXGLHV
����� S� ��������

1XUX]]DPDQ� 0� HW 2� .� +XVVDLQ ������� © ,QWHOOL%RW � $ 'LDORJXH�EDVHG FKDWERW IRU WKH LQVXUDQFH
LQGXVWU\ ª� ,Q � .QRZOHGJH�%DVHG 6\VWHPV ���� S� �������

2·1HLO� &� ������� :HDSRQV RI PDWK GHVWUXFWLRQ � +RZ ELJ GDWD LQFUHDVHV LQHTXDOLW\ DQG WKUHDWHQV
GHPRFUDF\� &URZQ�

2EHUPH\HU� =�� %� 3RZHUV� &� 9RJHOL HW 6� 0XOODLQDWKDQ ������� © 'LVVHFWLQJ UDFLDO ELDV LQ DQ DOJRULWKP
XVHG WR PDQDJH WKH KHDOWK RI SRSXODWLRQV ª� ,Q � 6FLHQFH ��������� S� ��������

2KP� 3� HW 6� 3HSSHW ������� © :KDW ,I (YHU\WKLQJ 5HYHDOV (YHU\WKLQJ" ª ,Q � %LJ 'DWD ,V 1RW D
0RQROLWK� 6RXV OD GLU� GH &� 5� 6XJLPRWR� +� 5� (NELD HW 0� 0DWWLROL� 0,7 3UHVV�

2OKHGH� 6� &� HW 3� -� :ROIH ������� © 7KH JURZLQJ XELTXLW\ RI DOJRULWKPV LQ VRFLHW\ � LPSOLFDWLRQV�
LPSDFWV DQG LQQRYDWLRQV ª� ,Q � 3KLORVRSKLFDO 7UDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ $ � 0DWKHPDWLFDO�
3K\VLFDO DQG (QJLQHHULQJ 6FLHQFHV ��������� S� ���������

2OLYHU� 0� HW 7� 6KDSLUR ������� %ODFN ZHDOWK�ZKLWH ZHDOWK � $ QHZ SHUVSHFWLYH RQ UDFLDO LQHTXDOLW\�
5RXWOHGJH�

2QJ� 3� 0� HW 0� $� 6WROO ������� © 5HGOLQLQJ RU ULVN" $ VSDWLDO DQDO\VLV RI DXWR LQVXUDQFH UDWHV LQ /RV
$QJHOHV ª� ,Q � -RXUQDO RI 3ROLF\ $QDO\VLV DQG 0DQDJHPHQW ����� S� ��������

2QXRKD� 0� ������� © $OJRULWKPLF 9LROHQFH ª� ,Q � JLWKXE� FRP�0LPL2QXRKD��
2UZDW� &� ������� © 5LVNV RI 'LVFULPLQDWLRQ WKURXJK WKH 8VH RI $OJRULWKPV ª� ,Q � ,QVWLWXWH IRU

7HFKQRORJ\ $VVHVVPHQW DQG 6\VWHPV $QDO\VLV�
2XWUHYLOOH� -� )� ������� © 7KH HFRQRPLF VLJQLILFDQFH RI LQVXUDQFH PDUNHWV LQ GHYHORSLQJ FRXQWULHV ª�

,Q � -RXUQDO RI 5LVN DQG ,QVXUDQFH� S� ��������
2XWUHYLOOH� -� )� ������� © /LIH LQVXUDQFH PDUNHWV LQ GHYHORSLQJ FRXQWULHV ª� ,Q � -RXUQDO RI 5LVN DQG

,QVXUDQFH� S� ��������
2ZVOH\� &� HW *� 0F*ZLQ -U ������� © 9LVLRQ DQG GULYLQJ ª� ,Q � 9LVLRQ UHVHDUFK ������ S� ����������
2]D� '�� '� 3DGKL\DU� 9� 'RVKL HW 6� 3DWLO ������� © ,QVXUDQFH FODLP SURFHVVLQJ XVLQJ 53$ DORQJ

ZLWK FKDWERW ª� ,Q � 3URFHHGLQJV RI WKH �UG ,QWHUQDWLRQDO &RQIHUHQFH RQ $GYDQFHV LQ 6FLHQFH
	 7HFKQRORJ\ �,&$67��

3DOPHU� '� (� ������� © ,QVXUDQFH� ULVN DVVHVVPHQW DQG IDLUQHVV � $Q HWKLFDO DQDO\VLV ª� ,Q � ,QVXUDQFH
HWKLFV IRU D PRUH HWKLFDO ZRUOG� (PHUDOG *URXS 3XEOLVKLQJ /LPLWHG�

���



3DUOpDQL� *� ������� © &RPPHQWDLUH GHV OLJQHV GLUHFWULFHV GH OD &RPPLVVLRQ HXURSpHQQH VXU OHV
VXLWHV GH O·DUUrW © WHVW $FKDWV ª ª� ,Q � �� S� ����

3DUTXHW� /� GX HW 3� 3HWLW ������� © 'LVFULPLQDWLRQ j O·HPEDXFKH � UHWRXU VXU GHX[ GpFHQQLHV GH
WHVWLQJV HQ )UDQFH ª� ,Q � 5HYXH )UDQoDLVH G·eFRQRPLH�

3DVTXDOH� )� �����D�� 7KH EODFN ER[ VRFLHW\ � WKH VHFUHW DOJRULWKPV WKDW FRQWURO PRQH\ DQG
LQIRUPDWLRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�

3DVTXDOH� )� �����E�� 7KH EODFN ER[ VRFLHW\ � WKH VHFUHW DOJRULWKPV WKDW FRQWURO PRQH\ DQG
LQIRUPDWLRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�

3DWWHUVRQ� -� 7� ������� 7KH GUHDG GLVHDVH� +DUYDUG 8QLYHUVLW\ 3UHVV�
3DXJDP� 6�� %� &RXVLQ� &� *LRUJHWWL HW -� 1DXGHW ������� &H TXH OHV ULFKHV SHQVHQW GHV SDXYUHV�

6HXLO�
3HDUO� -� ������� 3UREDELOLVWLF UHDVRQLQJ LQ LQWHOOLJHQW V\VWHPV � QHWZRUNV RI SODXVLEOH LQIHUHQFH�

0RUJDQ NDXIPDQQ�
3HDUO� -� ������� © *UDSKV� FDXVDOLW\� DQG VWUXFWXUDO HTXDWLRQ PRGHOV ª� ,Q � 6RFLRORJLFDO 0HWKRGV 	

5HVHDUFK ����� S� ��������
3HDUO� -� HW DO� ������� 0RGHOV� UHDVRQLQJ DQG LQIHUHQFH� &DPEULGJH 8QLYHUVLW\ 3UHVV�
3HDUO� -� ������� © $Q ,QWURGXFWLRQ WR &DXVDO ,QIHUHQFH ª� ,Q � 7KH ,QWHUQDWLRQDO -RXUQDO RI %LRVWDWLVWLFV

����
3HDUO� -� HW '� 0DFNHQ]LH ������� 7KH ERRN RI ZK\ � WKH QHZ VFLHQFH RI FDXVH DQG HIIHFW� %DVLF ERRNV�
3HGUHVKL� '�� 6� 5XJJLHUL HW )� 7XULQL ������� © 'LVFULPLQDWLRQ�DZDUH GDWD PLQLQJ ª� ,Q � 3URFHHGLQJV

RI WKH ��WK $&0 6,*.'' LQWHUQDWLRQDO FRQIHUHQFH RQ .QRZOHGJH GLVFRYHU\ DQG GDWD PLQLQJ�
S� ��������

3HSSHW� 6� 5� ������� © 5HJXODWLQJ WKH LQWHUQHW RI WKLQJV � ILUVW VWHSV WRZDUG PDQDJLQJ GLVFULPLQDWLRQ�
SULYDF\� VHFXULW\ DQG FRQVHQW ª� ,Q � 7H[DV /DZ 5HYLHZ ��� S� ���

3HWDXWRQ� 3� ������� © /·RSpUDWLRQ G·DVVXUDQFH � GpILQLWLRQV HW SULQFLSHV ª� ,Q � (QF\FORSpGLH GH
O·DVVXUDQFH� 6RXV OD GLU� GH )� (ZDOG HW -��+� /RUHQ]L� (FRQRPLFD�

3HWDXWRQ� 3� ������� © eWKLTXH� VWDWLVWLTXH HW WDULILFDWLRQ ª� ,Q � 5LVTXHV ��� S� ������
3HWLW� 3�� (� 'XJXHW HW <� /·+RUW\ ������� © 'LVFULPLQDWLRQ UpVLGHQWLHOOH HW RULJLQH HWKQLTXH � XQH pWXGH

H[SpULPHQWDOH VXU OHV VHUYHXUV HQ ÍOH�GH�)UDQFH ª� ,Q � (FRQRPLH SUHYLVLRQ �� S� ������
3H\UH� e� HW -� :LHOV ������� 0RQ FRUSV D�W�LO XQ VH[H"� 6XU OH JHQUH� GLDORJXHV HQWUH ELRORJLHV HW

VFLHQFHV VRFLDOHV� /D GpFRXYHUWH�
3KHOSV� (� 6� ������� © 7KH VWDWLVWLFDO WKHRU\ RI UDFLVP DQG VH[LVP ª� ,Q � 7KH DPHULFDQ HFRQRPLF

UHYLHZ ����� S� ��������
3LFDUG� 3� ������� © /HV IURQWLqUHV GH O·DVVXUDELOLWp ª� ,Q � 5LVTXHV ��� S� ������
3LFKDUG� 0� ������� /HV GURLWV j � eWXGH GH OpJLVODWLRQ IUDQoDLVH� (FRQRPLFD�
3OHLVV� *�� 0� 5DJKDYDQ� )� :X� -� .OHLQEHUJ HW .� 4� :HLQEHUJHU ������� © 2Q IDLUQHVV DQG

FDOLEUDWLRQ ª� ,Q � DU;LY SUHSULQW DU;LY������������
3RNX� 0� ������� © &DPSEHOO·V /DZ � LPSOLFDWLRQV IRU KHDOWK FDUH ª� ,Q � -RXUQDO RI KHDOWK VHUYLFHV

UHVHDUFK 	 SROLF\ ����� S� ��������
3RSH� '� *� HW -� 5� 6\GQRU ������� © ,PSOHPHQWLQJ DQWL�GLVFULPLQDWLRQ SROLFLHV LQ VWDWLVWLFDO SURILOLQJ

PRGHOV ª� ,Q � $PHULFDQ (FRQRPLF -RXUQDO � (FRQRPLF 3ROLF\ ���� S� �������
3RUWHU� 7� 0� ������� 7UXVW LQ QXPEHUV� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�
3RZHU� 0� -�� 3� 1HYLOOH� (� 'HYHUHX[� $� +D\QHV HW &� %DUQHV ������� © ¶:K\ ERWKHU VHHLQJ WKH ZRUOG

IRU UHDO"· � *RRJOH 6WUHHW 9LHZ DQG WKH UHSUHVHQWDWLRQ RI D VWLJPDWLVHG QHLJKERXUKRRG ª� ,Q � 1HZ
0HGLD 	 6RFLHW\ ����� S� ����������

3UDGLHU� 3��&� ������� © �3HWLWH� KLVWRLUH GH OD GLVFULPLQDWLRQ �GDQV OHV DVVXUDQFHV� ª� ,Q � 5LVTXHV ���
S� ������

���



3UDGLHU� 3��&� ������� © /HV EpQpILFHV WHUUHVWUHV GH OD FKDULWp� /HV UHQWHV YLDJqUHV GHV +{SLWDX[
SDULVLHQV� ��������� ª� ,Q � +LVWRLUH 	 0HVXUH ���;;9,��� S� ������

3UDLQVDFN� %� HW ,� 9DQ +R\ZHJKHQ ������� © 6KLIWLQJ VROLGDULWLHV � 3HUVRQDOLVDWLRQ LQ LQVXUDQFH DQG
PHGLFLQH ª� ,Q � 6KLIWLQJ 6ROLGDULWLHV� 6SULQJHU� S� ��������

3ULFH� :� 1� HW ,� *� &RKHQ ������� © 3ULYDF\ LQ WKH DJH RI PHGLFDO ELJ GDWD ª� ,Q � 1DWXUH PHGLFLQH
����� S� ������

3ULQFH� $� (� HW '� 6FKZDUF] ������� © 3UR[\ GLVFULPLQDWLRQ LQ WKH DJH RI DUWLILFLDO LQWHOOLJHQFH DQG ELJ
GDWD ª� ,Q � ,RZD /DZ 5HYLHZ ���� S� �����

3XGGLIRRW� .� ������� +RZ VWHUHRW\SHV GHFHLYH XV� 2[IRUG 8QLYHUVLW\ 3UHVV�
3XKO� 5� HW .� %URZQHOO ������� © %LDV� GLVFULPLQDWLRQ� DQG REHVLW\ ª� ,Q �2EHVLW\ UHVHDUFK����� S� ����

����
3XKO� 5�0�� 7� $QGUH\HYD HW .� '� %URZQHOO ������� © 3HUFHSWLRQV RI ZHLJKW GLVFULPLQDWLRQ � SUHYDOHQFH

DQG FRPSDULVRQ WR UDFH DQG JHQGHU GLVFULPLQDWLRQ LQ $PHULFD ª� ,Q � ,QWHUQDWLRQDO MRXUQDO RI
REHVLW\ ����� S� ���������

3XMRO� '�� 5� 0F.HQQD� 6� .XSSDP� 0� +D\� $� 0DFKDQDYDMMKDOD HW *� 0LNODX ������� © )DLU GHFLVLRQ
PDNLQJ XVLQJ SULYDF\�SURWHFWHG GDWD ª� ,Q � 3URFHHGLQJV RI WKH ���� &RQIHUHQFH RQ )DLUQHVV�
$FFRXQWDELOLW\� DQG 7UDQVSDUHQF\� S� ��������

4XHVHQEHUU\� &� 3�� %� &DDQ HW $� -DFREVRQ ������� © 2EHVLW\� KHDOWK VHUYLFHV XVH� DQG KHDOWK FDUH
FRVWV DPRQJ PHPEHUV RI D KHDOWK PDLQWHQDQFH RUJDQL]DWLRQ ª� ,Q � $UFKLYHV RI LQWHUQDO PHGLFLQH
������ S� ��������

4XHWHOHW� $� ������� /HWWUHV VXU OD WKpRULH GHV SUREDELOLWpV� DSSOLTXpH DX[ VFLHQFHV PRUDOHV HW
SROLWLTXHV� +D\H]�

5DMNRPDU� $�� 0� +DUGW� 0� '� +RZHOO� *� &RUUDGR HW0� +� &KLQ ������� © (QVXULQJ )DLUQHVV LQ0DFKLQH
/HDUQLQJ WR $GYDQFH +HDOWK (TXLW\ ª� ,Q � $QQDOV RI ,QWHUQDO 0HGLFLQH ������� S� ��������

5DPEDFKDQ� $�� -� .OHLQEHUJ� -� /XGZLJ HW 6� 0XOODLQDWKDQ ������� © $Q HFRQRPLF SHUVSHFWLYH RQ
DOJRULWKPLF IDLUQHVV ª� ,Q � $($ 3DSHUV DQG 3URFHHGLQJV� 7� ���� S� ������

5DWWDQL� $�� 1� 5HGG\ HW 5� 'HUDNKVKDQL ������� © *HQGHU SUHGLFWLRQ IURP PRELOH RFXODU LPDJHV �
$ IHDVLELOLW\ VWXG\ ª� ,Q � ,((( ,QWHUQDWLRQDO 6\PSRVLXP RQ 7HFKQRORJLHV IRU +RPHODQG 6HFXULW\
�+67�� ,(((� S� ����

5DWWDQL� $�� 1� 5HGG\ HW 5� 'HUDNKVKDQL ������� © &RQYROXWLRQDO QHXUDO QHWZRUNV IRU JHQGHU
SUHGLFWLRQ IURP VPDUWSKRQH�EDVHG RFXODU LPDJHV ª� ,Q � ,(7 %LRPHWULFV ���� S� ��������

5DYLG� ,� HW $� +DLP ������� © 3URJUHVVLYH $OJRULWKPV ª� ,Q�
5DZOV� -� ������� $ WKHRU\ RI MXVWLFH � 5HYLVHG HGLWLRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�
5HEHUW� /� HW ,� 9DQ +R\ZHJKHQ ������� © 7KH ULJKW WR XQGHUZULWH JHQGHU � 7KH JRRGV 	 VHUYLFHV

GLUHFWLYH DQG WKH SROLWLFV RI LQVXUDQFH SULFLQJ ª� ,Q � 7LMGVFKULIW 9RRU *HQGHUVWXGLHV ����� S� ����
����

5HLMQV� 7�� 5� :HXUGLQJ HW -� 6FKDIIHUV ������� © (WKLFDO DUWLILFLDO LQWHOOLJHQFH ² 7KH 'XWFK LQVXUDQFH
LQGXVWU\ PDNHV LW D PDQGDWH ª� ,Q � .30* ,QVLJKWV ��������

5HVFKHU� 1� ������� © +RZ ZLGH LV WKH JDS EHWZHHQ IDFWV DQG YDOXHV" ª ,Q � 6WXGLHV LQ 9DOXH 7KHRU\�
'H *UX\WHU� S� ������

5KRGHV� 1� *� HW 3� -� 6DYLOO ������� © 6PRNHU Y� 1RQ�6PRNHU ª� ,Q � -RXUQDO RI WKH 6WDSOH ,QQ $FWXDULDO
6RFLHW\ ����� S� �����

5LDFK� 3� $� HW -� 5LFK ������� © 0HDVXULQJ 'LVFULPLQDWLRQ E\ 'LUHFW ([SHULPHQWDO 0HWKRGV � 6HHNLQJ
*XQVPRNH ª� ,Q � -RXUQDO RI 3RVW .H\QHVLDQ (FRQRPLFV ����� S� ��������

5LEHLUR� 0� 7�� 6� 6LQJK HW &� *XHVWULQ ������� © µ:K\ 6KRXOG , 7UXVW <RX"µ � ([SODLQLQJ WKH 3UHGLFWLRQV
RI $Q\ &ODVVLILHU ª� ,Q � DU;LY �����������

���



5LEHLUR� 0� 7�� 6� 6LQJK HW &� *XHVWULQ ������� © 0RGHO�DJQRVWLF LQWHUSUHWDELOLW\ RI PDFKLQH OHDUQLQJ ª�
,Q � DU;LY �����������

5LFH� 6� $� ������� © µ 6WHUHRW\SHVµ � D VRXUFH RI HUURU LQ MXGJLQJ KXPDQ FKDUDFWHU� ª ,Q � -RXUQDO RI
3HUVRQQHO 5HVHDUFK�

5LF±XU� 3� ������� © /H MXVWH HQWUH OH OpJDO HW OH ERQ ª� ,Q � (VSULW ���� S� �����
5RELQVRQ� :� 6� ������� © (FRORJLFDO FRUUHODWLRQV DQG WKH EHKDYLRU RI LQGLYLGXDOV ª� ,Q � $PHULFDQ

6RFLRORJLFDO 5HYLHZ ����� S� ��������
5RGUtJXH] &DUGRQD� '�� $� -DQVVHQ� 1� *XKU� 0� +� %UHLWQHU HW -� 0LOGH ������� © $ 0DWWHU RI 7UXVW"

([DPLQDWLRQ RI &KDWERW 8VDJH LQ ,QVXUDQFH %XVLQHVV ª� ,Q � 3URFHHGLQJV RI WKH ��WK +DZDLL
,QWHUQDWLRQDO &RQIHUHQFH RQ 6\VWHP 6FLHQFHV� S� ����

5RHPHU� -� (� ������� 7KHRULHV RI GLVWULEXWLYH MXVWLFH� +DUYDUG 8QLYHUVLW\ 3UHVV�
5RHPHU� -� (� ������� (TXDOLW\ RI RSSRUWXQLW\� +DUYDUG 8QLYHUVLW\ 3UHVV�
5RHPHU� -� (� ������� © (JDOLWDULDQLVP DJDLQVW WKH YHLO RI LJQRUDQFH ª� ,Q � 7KH -RXUQDO RI SKLORVRSK\

����� S� ��������
5RVH� 7� ������� 7KH HQG RI DYHUDJH � +RZ WR VXFFHHG LQ D ZRUOG WKDW YDOXHV VDPHQHVV� 3HQJXLQ 8.�
5RVHQEDXP� 3� ������� 2EVHUYDWLRQ DQG H[SHULPHQW� +DUYDUG 8QLYHUVLW\ 3UHVV�
5RVV� 6� 0� ������� ,QWURGXFWLRQ WR SUREDELOLW\ PRGHOV� $FDGHPLF SUHVV�
5RVV� 6� /� HW -� <LQJHU ������� © 'RHV 'LVFULPLQDWLRQ LQ 0RUWJDJH /HQGLQJ ([LVW" 7KH %RVWRQ )HG

6WXG\ DQG ,WV &ULWLFV ª� ,Q �0RUWJDJH OHQGLQJ GLVFULPLQDWLRQ � $ UHYLHZ RI H[LVWLQJ HYLGHQFH� 8UEDQ
,QVWLWXWH� S� ������

5RWKVFKLOG�(O\DVVL� *�� -� .RHKOHU HW -� 6LPRQ ������� © $FWXDULDO -XVWLFH ª� ,Q � 7KH +DQGERRN RI 6RFLDO
&RQWURO� -RKQ :LOH\ 	 6RQV� /WG� &KDS� ��� S� �������� LVEQ � ��������������

5RWKVWHLQ� 0� $� ������� © 'LVFULPLQDWLRQ EDVHG RQ JHQHWLF LQIRUPDWLRQ ª� ,Q � -XULPHWULFV ����� S� ���
���

5R\DO� $� HW 0� :DOOV ������� © )ORRG ULVN SHUFHSWLRQV DQG LQVXUDQFH FKRLFH � 'R GHFLVLRQV LQ WKH
IORRGSODLQ UHIOHFW RYHURSWLPLVP" ª ,Q � 5LVN $QDO\VLV ����� S� ����������

5XELQ� '� %� ������� © (VWLPDWLQJ FDXVDO HIIHFWV RI WUHDWPHQWV LQ UDQGRPL]HG DQG QRQUDQGRPL]HG
VWXGLHV� ª ,Q � -RXUQDO RI HGXFDWLRQDO 3V\FKRORJ\ ����� S� ����

5XELQVWHLQ� $� ������� (FRQRPLF IDEOHV� 2SHQ ERRN SXEOLVKHUV�
5XELQVWHLQ� <� HW '� %UHQQHU ������� © 3ULGH DQG SUHMXGLFH � 8VLQJ HWKQLF�VRXQGLQJ QDPHV DQG LQWHU�

HWKQLF PDUULDJHV WR LGHQWLI\ ODERXU PDUNHW GLVFULPLQDWLRQ ª� ,Q � 5HYLHZ RI (FRQRPLF 6WXGLHV
����� S� ��������

5XGLQ� &� ������� © 6WRS H[SODLQLQJ EODFN ER[ PDFKLQH OHDUQLQJ PRGHOV IRU KLJK VWDNHV GHFLVLRQV
DQG XVH LQWHUSUHWDEOH PRGHOV LQVWHDG ª� ,Q � 1DWXUH 0DFKLQH ,QWHOOLJHQFH ���� S� ��������

5XGLQ� &� HW -� 5DGLQ ������� © :K\ $UH :H 8VLQJ %ODFN %R[ 0RGHOV LQ $, :KHQ :H 'RQ·W 1HHG
7R" $ /HVVRQ )URP $Q ([SODLQDEOH $, &RPSHWLWLRQ ª� ,Q � +DUYDUG 'DWD 6FLHQFH 5HYLHZ ����
KWWSV���KGVU�PLWSUHVV�PLW�HGX�SXE�I�NXU\L��

5XLOOLHU� -� ������� 4XDWUH SHWLWV FRLQV GH ULHQ GX WRXW� %LOERTXHW�
5XOH� 1� 2� HW 1� $PEDG\ ������� © 'HPRFUDWV DQG 5HSXEOLFDQV FDQ EH GLIIHUHQWLDWHG IURP WKHLU

IDFHV ª� ,Q � 3OR6 RQH ���� H�����
5XQGOH� $� *�� 0� '� %DGHU� &� $� 5LFKDUGV� .� 0� 1HFNHUPDQ HW -� 2� 7HLWOHU ������� © 8VLQJ *RRJOH

6WUHHW 9LHZ WR DXGLW QHLJKERUKRRG HQYLURQPHQWV ª� ,Q � $PHULFDQ MRXUQDO RI SUHYHQWLYH PHGLFLQH
����� S� �������

6FKDXHU� )� ������� 3URILOHV� SUREDELOLWLHV� DQG VWHUHRW\SHV� +DUYDUG 8QLYHUVLW\ 3UHVV�
6FKDXHU� )� ������� © 6WDWLVWLFDO �DQG QRQ�VWDWLVWLFDO� GLVFULPLQDWLRQ ª� ,Q � +DQGERRN RI WKH (WKLFV RI

'LVFULPLQDWLRQ� 6RXV OD GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ������

���



6FKOHVLQJHU� $�� .� 3� 2·+DUD HW $� 6� 7D\ORU ������� © /HW·V WDON DERXW UDFH � ,GHQWLW\� FKDWERWV� DQG $, ª�
,Q � 3URFHHGLQJV RI WKH ���� FKL FRQIHUHQFH RQ KXPDQ IDFWRUV LQ FRPSXWLQJ V\VWHPV� S� �����

6FKPHLVHU� +�� 7� 6W|UPHU HW -� :DJQHU ������� © 8QLVH[ LQVXUDQFH SULFLQJ � FRQVXPHUV· SHUFHSWLRQ
DQG PDUNHW LPSOLFDWLRQV ª� ,Q � 7KH *HQHYD 3DSHUV RQ 5LVN DQG ,QVXUDQFH�,VVXHV DQG 3UDFWLFH
����� S� ��������

6FKRXWHQ� *� ������� © 'LVFULPLQDWLRQ DQG JHQGHU ª� ,Q � +DQGERRN RI WKH (WKLFV RI 'LVFULPLQDWLRQ�
6RXV OD GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ��������

6FKZHLN� 6� 0� ������� 7KH XJO\ ODZV� 1HZ <RUN 8QLYHUVLW\ 3UHVV�
6HHO\H� .� 4� ������� © ,QVXUDELOLW\ IRU %DWWHUHG :RPHQ ª� ,Q � 1HZ <RUN 7LPHV 0D\ ���
6HLFVKQD\GUH� 6� (� ������� © ,V WKH 5RDG WR 'LVSDUDWH ,PSDFW 3DYHG ZLWK *RRG ,QWHQWLRQV � 6WXFN RQ

6WDWH RI 0LQG LQ $QWLGLVFULPLQDWLRQ /DZ ª� ,Q � :DNH )RUHVW /� 5HY� ��� S� �����
6HOEVW� $� '� HW 6� %DURFDV ������� © 7KH LQWXLWLYH DSSHDO RI H[SODLQDEOH PDFKLQHV ª� ,Q � )RUGKDP

/DZ 5HYLHZ ��� S� �����
6HOLJPDQ� '� ������� © ,QVXUDQFH DQG WKH 3ULFH RI 6H[ ª� ,Q � )RUWXQH )HEUXDU\ ��VW�
6HUHVLQKH� &� ,�� 7� 3UHLV HW +� 6� 0RDW ������� © 8VLQJ GHHS OHDUQLQJ WR TXDQWLI\ WKH EHDXW\ RI RXWGRRU

SODFHV ª� ,Q � 5R\DO 6RFLHW\ RSHQ VFLHQFH ���� S� �������
6KDSR� 1� HW 0� 6� 0DVDU ,,, ������� © 0RGHUQ 5HJXODWRU\ )UDPHZRUNV IRU WKH 8VH RI *HQHWLF DQG

(SLJHQHWLF 8QGHUZULWLQJ 7HFKQRORJ\ LQ /LIH ,QVXUDQFH� ª ,Q � -RXUQDO RI ,QVXUDQFH 5HJXODWLRQ
������

6KLNKDUH� 6� ������� © 1H[W *HQHUDWLRQ /7& � /LIH LQVXUDQFH 8QGHUZULWLQJ XVLQJ )DFLDO 6FRUH 0RGHO ª�
,Q � ,QVXUDQFH 'DWD 6FLHQFH FRQIHUHQFH�

6KLQ� 3� ������� © 'LVFULPLQDWLRQ DQG UDFH ª� ,Q � +DQGERRN RI WKH (WKLFV RI 'LVFULPLQDWLRQ� 6RXV OD
GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ��������

6LHJHOPDQ� 3� ������� © $GYHUVH VHOHFWLRQ LQ LQVXUDQFH PDUNHWV � DQ H[DJJHUDWHG WKUHDW ª� ,Q � <DOH
/DZ -RXUQDO ���� S� �����

6LQJHU� 3� ������� 3UDFWLFDO HWKLFV� &DPEULGJH XQLYHUVLW\ SUHVV�
6ORYLF� 3� ������� © 3HUFHSWLRQ RI ULVN ª� ,Q � 6FLHQFH ��������� S� ��������
6PLWK� '� -� ������� 5DFLDO GLVDGYDQWDJH LQ %ULWDLQ � WKH 3(3 UHSRUW� +DUPRQGVZRUWK � 3HQJXLQ�
6PLWK� *� &� HW -� 3� 3HOO ������� © 3DUDFKXWH XVH WR SUHYHQW GHDWK DQG PDMRU WUDXPD UHODWHG WR

JUDYLWDWLRQDO FKDOOHQJH � V\VWHPDWLF UHYLHZ RI UDQGRPLVHG FRQWUROOHG WULDOV ª� ,Q � %PM ���������
S� ����������

6PLWK� 5� HW 0� 'H/DLU ������� © 1HZ (YLGHQFH IURP /HQGHU 7HVWLQJ � 'LVFULPLQDWLRQ DW WKH 3UH�
$SSOLFDWLRQ 6WDJH ª� ,Q � 0RUWJDJH OHQGLQJ GLVFULPLQDWLRQ � $ UHYLHZ RI H[LVWLQJ HYLGHQFH� 8UEDQ
,QVWLWXWH� S� ������

6RNRORYD� 0�� 1� -DSNRZLF] HW 6� 6]SDNRZLF] ������� © %H\RQG DFFXUDF\� )�VFRUH DQG 52& � D IDPLO\
RI GLVFULPLQDQW PHDVXUHV IRU SHUIRUPDQFH HYDOXDWLRQ ª� ,Q � $XVWUDODVLDQ MRLQW FRQIHUHQFH RQ
DUWLILFLDO LQWHOOLJHQFH� 6SULQJHU� S� ����������

6SLUWHV� 3�� &� *O\PRXU HW 5� 6FKHLQHV ������� © 'LVFRYHU\ DOJRULWKPV IRU FDXVDOO\ VXIILFLHQW
VWUXFWXUHV ª� ,Q � &DXVDWLRQ� SUHGLFWLRQ� DQG VHDUFK� 6SULQJHU� S� ��������

6TXLUHV� *� '� ������� © 5DFLDO SURILOLQJ� LQVXUDQFH VW\OH � ,QVXUDQFH UHGOLQLQJ DQG WKH XQHYHQ
GHYHORSPHQW RI PHWURSROLWDQ DUHDV ª� ,Q � -RXUQDO RI 8UEDQ $IIDLUV ����� S� ��������

6TXLUHV� *� '� HW -� &KDGZLFN ������� © /LQJXLVWLF SURILOLQJ � $ FRQWLQXLQJ WUDGLWLRQ RI GLVFULPLQDWLRQ
LQ WKH KRPH LQVXUDQFH LQGXVWU\" ª ,Q � 8UEDQ $IIDLUV 5HYLHZ ����� S� ��������

6WDKOHFNHU� 3� HW *� 7UHQNOHU ������� © 6RPH IXUWKHU UHVXOWV RQ WKH XVH RI SUR[\ YDULDEOHV LQ
SUHGLFWLRQ ª� ,Q � 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� S� ��������

���



6WHHQVPD� &�� /� /RXNLQH� +� 2USDQD� (� /R� %� &KRL� &� :DWHUV HW 6� 0DUWHO ������� © &RPSDULQJ OLIH
H[SHFWDQF\ DQG KHDOWK�DGMXVWHG OLIH H[SHFWDQF\ E\ ERG\PDVV LQGH[ FDWHJRU\ LQ DGXOW &DQDGLDQV �
D GHVFULSWLYH VWXG\ ª� ,Q � 3RSXODWLRQ KHDOWK PHWULFV ����� S� �����

6WHLQ� $� ������� © :LOO +HDOWK &DUH 5HIRUP 3URWHFW 9LFWLPV RI $EXVH�7UHDWLQJ 'RPHVWLF 9LROHQFH DV
D 3XEOLF KHDOWK ,VVXH ª� ,Q � +XPDQ 5LJKWV ��� S� ���

6WHQKROP� 6�� -� +HDG� 9� $DOWR� 0� .LYLPlNL� ,� .DZDFKL� 0� =LQV� 0� *ROGEHUJ� /� *� 3ODWWV� 3�
=DQLQRWWR� /� 0� +DQVRQ HW DO� ������� © %RG\ PDVV LQGH[ DV D SUHGLFWRU RI KHDOWK\ DQG GLVHDVH�
IUHH OLIH H[SHFWDQF\ EHWZHHQ DJHV �� DQG �� � D PXOWLFRKRUW VWXG\ ª� ,Q � ,QWHUQDWLRQDO MRXUQDO RI
REHVLW\ ����� S� ��������

6WHSKDQ� <�� $� 5� 6XWLQ HW $� 7HUUDFFLDQR ������� © +RZ ROG GR \RX IHHO" 7KH UROH RI DJH GLVFULPLQDWLRQ
DQG ELRORJLFDO DJLQJ LQ VXEMHFWLYH DJH ª� ,Q � 3OR6 RQH ����� H��������

6WHYHQVRQ� 0� ������� © $VVHVVLQJ ULVN DVVHVVPHQW LQ DFWLRQ ª� ,Q � 0LQQHVRWD /DZ 5HYLHZ ����
S� ����

6WLJOLW]� -� (� HW $� :HLVV ������� © &UHGLW UDWLRQLQJ LQ PDUNHWV ZLWK LPSHUIHFW LQIRUPDWLRQ ª� ,Q � 7KH
$PHULFDQ HFRQRPLF UHYLHZ ����� S� ��������

6WROOH\� 3� '� ������� © :KHQ JHQLXV HUUV � 5$ )LVKHU DQG WKH OXQJ FDQFHU FRQWURYHUV\ ª� ,Q � $PHULFDQ
-RXUQDO RI (SLGHPLRORJ\ ������ S� ��������

6WRQH� '� $� ������� © 7KH VWUXJJOH IRU WKH VRXO RI KHDOWK LQVXUDQFH ª� ,Q � -RXUQDO RI +HDOWK 3ROLWLFV�
3ROLF\ DQG /DZ ����� S� ��������

6WUDQGEXUJ� .� -� ������� © 5XOHPDNLQJ DQG LQVFUXWDEOH DXWRPDWHG GHFLVLRQ WRROV ª� ,Q � &ROXPELD
/DZ 5HYLHZ ������ S� ����������

6WUX\FN� 1� ������� © ,QOHLGLQJ WRW GH $OJHPHHQH *HRJUDSKLH ª� ,Q � 7LULRQ ����� S� ����
6WUX\FN� 1� ������� /HV RHXYUHV GH 1LFRODV 6WUX\FN ����������� � TXL VH UDSSRUWHQW DX FDOFXO GHV

FKDQFHV� j OD VWDWLVWLTXH JpQpUDO� j OD VWDWLVWLTXH GHV GpFqV HW DX[ UHQWHV YLDJqWHU� 6RFLpWp
JpQpUDOH QpHUODQGDLVH G·DVVXUDQFHV VXU OD YLH HW GH UHQWHV YLDJqUHV�

6XQVWHLQ� &� 5� ������� © $OJRULWKPV� FRUUHFWLQJ ELDVHV ª� ,Q � 6RFLDO 5HVHDUFK � $Q ,QWHUQDWLRQDO
4XDUWHUO\ ����� S� ��������

6XUHVK� +� HW -� 9� *XWWDJ ������� © $ )UDPHZRUN IRU 8QGHUVWDQGLQJ 6RXUFHV RI +DUP WKURXJKRXW WKH
0DFKLQH /HDUQLQJ /LIH &\FOH ª� ,Q � DU;LY �����������

6XWLQ� $� 5� HW $� 7HUUDFFLDQR ������� © 3HUFHLYHG ZHLJKW GLVFULPLQDWLRQ DQG REHVLW\ ª� ,Q � 3OR6 RQH
���� H������

6ZHGORII� 5� ������� © 5LVN FODVVLILFDWLRQ·V ELJ GDWD �5�HYROXWLRQ ª� ,Q � &RQQHFWLFXW ,QVXUDQFH /DZ
-RXUQDO ��� S� ����

6ZHHQH\� /� ������� © 'LVFULPLQDWLRQ LQ RQOLQH DG GHOLYHU\ � *RRJOH DGV� EODFN QDPHV DQG ZKLWH
QDPHV� UDFLDO GLVFULPLQDWLRQ� DQG FOLFN DGYHUWLVLQJ ª� ,Q � 4XHXH ����� S� ������

7DVNHVHQ� %�� -� %ODQFKHW� '� .XKQ HW 9� $� 1JX\HQ ������� © $ VWDWLVWLFDO WHVW IRU SUREDELOLVWLF
IDLUQHVV ª� ,Q � 3URFHHGLQJV RI WKH ���� $&0 &RQIHUHQFH RQ )DLUQHVV� $FFRXQWDELOLW\� DQG
7UDQVSDUHQF\� S� ��������

7HQGLO� &� ������� © /D WDULILFDWLRQ GH O·RIIUH � WHFKQLTXHV HW SUREOqPHV ª� ,Q � (QF\FORSpGLH GH
O·DVVXUDQFH� 6RXV OD GLU� GH )� (ZDOG HW -��+� /RUHQ]L� (FRQRPLFD�

7HQH� 2� HW -� 3RORQHWVN\ ������� © 7DPLQJ WKH *ROHP � &KDOOHQJHV RI HWKLFDO DOJRULWKPLF GHFLVLRQ�
PDNLQJ ª� ,Q � 1RUWK &DUROLQD -RXUQDO RI /DZ 	 7HFKQRORJ\� ��� S� ����

7KLHU\� <� HW &� 9DQ 6FKRXEURHFN ������� © )DLUQHVV DQG HTXDOLW\ LQ LQVXUDQFH FODVVLILFDWLRQ ª� ,Q � 7KH
*HQHYD 3DSHUV RQ 5LVN DQG ,QVXUDQFH�,VVXHV DQG 3UDFWLFH ����� S� ��������

7KRPDV� *� ������� /RVV FRYHUDJH � :K\ LQVXUDQFH ZRUNV EHWWHU ZLWK VRPH DGYHUVH VHOHFWLRQ�
&DPEULGJH 8QLYHUVLW\ 3UHVV�

���



7KRPDV� 5� *� ������� © 6RPH QRYHO SHUVSHFWLYHV RQ ULVN FODVVLILFDWLRQ ª� ,Q � 7KH *HQHYD 3DSHUV RQ
5LVN DQG ,QVXUDQFH�,VVXHV DQG 3UDFWLFH ����� S� ��������

7KRPVHQ� )� .� ������� © 'LUHFW GLVFULPLQDWLRQ ª� ,Q � +DQGERRN RI WKH (WKLFV RI 'LVFULPLQDWLRQ� 6RXV
OD GLU� GH .� /LSSHUW�5DVPXVVHQ� 5RXWOHGJH� S� ������

7KRPVRQ� -� -� ������� © .LOOLQJ� OHWWLQJ GLH� DQG WKH WUROOH\ SUREOHP ª� ,Q � 7KH0RQLVW ����� S� ��������
7KRUQWRQ� 6� 0�� 6� 3DQ� 6� 0� (UOLHQ HW -� &� *HUGHV ������� © ,QFRUSRUDWLQJ HWKLFDO FRQVLGHUDWLRQV

LQWR DXWRPDWHG YHKLFOH FRQWURO ª� ,Q � ,((( 7UDQVDFWLRQV RQ ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHPV
����� S� ����������

7LDQ� -� HW -� 3HDUO ������� © $ JHQHUDO LGHQWLILFDWLRQ FRQGLWLRQ IRU FDXVDO HIIHFWV ª� ,Q � 3URFHHGLQJV RI
WKH (LJKWHHQWK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH� 0,7 3UHVV� S� ��������

7REOHU� &� ������� /LPLWV DQG SRWHQWLDO RI WKH FRQFHSW RI LQGLUHFW GLVFULPLQDWLRQ� 2IILFH IRU 2IILFLDO
3XEOLFDWLRQV RI WKH (XURSHDQ &RPPXQLWLHV�

7RURXV� :�� )� *XQVLOLXV HW 3� 5LJROOHW ������� © $Q 2SWLPDO 7UDQVSRUW $SSURDFK WR &DXVDO ,QIHUHQFH ª�
,Q � DU;LY �����������

7ULEDODW� 0� ������� 6WDWLVWLTXHV HWKQLTXHV� 8QH TXHUHOOH ELHQ IUDQoDLVH� /·$UWLOOHXU�
7VDPDGRV� $�� 1� $JJDUZDO� -� &RZOV� -� 0RUOH\� +� 5REHUWV� 0� 7DGGHR HW /� )ORULGL ������� © 7KH HWKLFV

RI DOJRULWKPV � NH\ SUREOHPV DQG VROXWLRQV ª� ,Q � $, 	 6RFLHW\� S� �����
7XSSDW� -� HW -� *HUKDUGV ������� © ,PPLJUDQWV· )LUVW 1DPHV DQG 3HUFHLYHG 'LVFULPLQDWLRQ � $

&RQWULEXWLRQ WR 8QGHUVWDQGLQJ WKH ,QWHJUDWLRQ 3DUDGR[ ª� ,Q � (XURSHDQ 6RFLRORJLFDO 5HYLHZ �����
S� ��������

7XUQHU� 0� $� HW )� 6NLGPRUH ������� © ,QWURGXFWLRQ� VXPPDU\ DQG UHFRPPHQGDWLRQV ª� ,Q �0RUWJDJH
OHQGLQJ GLVFULPLQDWLRQ � $ UHYLHZ RI H[LVWLQJ HYLGHQFH� S� �����

7]LRXPLV� .� ������� © 'HPRJUDSKLF DVSHFWV RI ILUVW QDPHV ª� ,Q � 6FLHQWLILF GDWD ���� S� ����
8RWLQHQ� 9�� 7� 5DQWDQHQ HW 7� 6XXWDPD ������� © 3HUFHLYHG DJH DV D SUHGLFWRU RI ROG DJH PRUWDOLW\ �

D ���\HDU SURVSHFWLYH VWXG\ ª� ,Q � $JH DQG $JHLQJ ����� S� ��������
8SWRQ� *� HW ,� &RRN ������� $ GLFWLRQDU\ RI VWDWLVWLFV �H� 2[IRUG XQLYHUVLW\ SUHVV�
9DOIRUW� 0��$� ������� © /D UHOLJLRQ� IDFWHXU GH GLVFULPLQDWLRQ j O·HPEDXFKH HQ )UDQFH" ª ,Q � 5HYXH

pFRQRPLTXH ����� S� ��������
9DQ +R\ZHJKHQ� ,�� .� +RUVWPDQ HW 5� 6FKHSHUV ������� © *HQHWLF ¶ULVN FDUULHUV· DQG OLIHVW\OH ¶ULVN

WDNHUV·� :KLFK ULVNV GHVHUYH RXU OHJDO SURWHFWLRQ LQ LQVXUDQFH" ª ,Q � +HDOWK &DUH $QDO\VLV �����
S� ��������

9DQ /DQFNHU� :� ������� © $XWRPDWLQJ WKH :HOIDUH 6WDWH � &RQVHTXHQFHV DQG &KDOOHQJHV IRU WKH
2UJDQLVDWLRQ RI 6ROLGDULW\ ª� ,Q � 6KLIWLQJ 6ROLGDULWLHV� 6SULQJHU� S� ��������

9DQ 3DULMV� 3� ������� © /LQJXLVWLF MXVWLFH ª� ,Q � 3ROLWLFV� 3KLORVRSK\ 	 (FRQRPLFV ���� S� ������
9DQGHQEURXFNH� -� 3� HW *� :� &RPVWRFN ������� © 7KRVH ZKR ZHUH ZURQJ ª� ,Q � $PHULFDQ MRXUQDO RI

HSLGHPLRORJ\ ������ S� ����
9HUPD� 6� HW -� 5XELQ ������� © )DLUQHVV GHILQLWLRQV H[SODLQHG ª� ,Q � ���� LHHH�DFP LQWHUQDWLRQDO

ZRUNVKRS RQ VRIWZDUH IDLUQHVV �IDLUZDUH�� ,(((� S� ����
9LOODQL� &� ������� 2SWLPDO WUDQVSRUW � ROG DQG QHZ� 7� ���� 6SULQJHU�
9LOOD]RU� 5� &� ������� © %ORRG TXDQWXP ODQG ODZV DQG WKH UDFH YHUVXV SROLWLFDO LGHQWLW\ GLOHPPD ª�

,Q � &DOLIRUQLDO /DZ 5HYLHZ ��� S� ����
9RJHO� 5�� $� %HOOHW� 6� &OpPHQ HW DO� ������� © /HDUQLQJ )DLU 6FRULQJ )XQFWLRQV � %LSDUWLWH 5DQNLQJ

XQGHU 52&�EDVHG )DLUQHVV &RQVWUDLQWV ª� ,Q � ,QWHUQDWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH
DQG 6WDWLVWLFV� 30/5� S� ��������

9RLFX� ,� ������� © 8VLQJ ILUVW QDPH LQIRUPDWLRQ WR LPSURYH UDFH DQG HWKQLFLW\ FODVVLILFDWLRQ ª� ,Q �
6WDWLVWLFV DQG 3XEOLF 3ROLF\ ���� S� �����

���



9ROSS� .� *�� $� %� 7UR[HO� 0� 9� 3DXO\� +� $� *OLFN� $� 3XLJ� '� $� $VFK� 5� *DOYLQ� -� =KX� )� :DQ�
-� 'H*X]PDQ HW DO� ������� © $ UDQGRPL]HG� FRQWUROOHG WULDO RI ILQDQFLDO LQFHQWLYHV IRU VPRNLQJ
FHVVDWLRQ ª� ,Q � 1HZ (QJODQG -RXUQDO RI 0HGHFLQH ���� S� ��������

:DFKWHU� 6�� %� 0LWWHOVWDGW HW &� 5XVVHOO ������� © :K\ )DLUQHVV &DQQRW %H $XWRPDWHG � %ULGJLQJ WKH
*DS %HWZHHQ (8 1RQ�'LVFULPLQDWLRQ /DZ DQG $, ª� ,Q � $U;LY �����������

:DJQHU� &�� 0� 6WURKPDLHU� $� 2OWHDQX� (� .ÖFÖPDQ� 1� &RQWUDFWRU HW 7� (OLDVVL�5DG �������
© 0HDVXULQJ DOJRULWKPLFDOO\ LQIXVHG VRFLHWLHV ª� ,Q � 1DWXUH� S� ����

:DQJ� <� HW 0� .RVLQVNL ������� © 'HHS QHXUDO QHWZRUNV DUHPRUH DFFXUDWH WKDQ KXPDQV DW GHWHFWLQJ
VH[XDO RULHQWDWLRQ IURP IDFLDO LPDJHV� ª ,Q � -RXUQDO RI SHUVRQDOLW\ DQG VRFLDO SV\FKRORJ\ ������
S� ����

:HLU� -� 0� HW -� (� 'XQQ -U ������� © 6PRNLQJ DQG PRUWDOLW\ � D SURVSHFWLYH VWXG\ ª� ,Q � &DQFHU �����
S� ��������

:HOG� *�� (� -DQJ� $� /L� $� =HQJ� .� +HLPHUO HW -� (� )URHKOLFK ������� © 'HHS OHDUQLQJ IRU DXWRPDWLFDOO\
GHWHFWLQJ VLGHZDON DFFHVVLELOLW\ SUREOHPV XVLQJ VWUHHWVFDSH LPDJHU\ ª� ,Q � 7KH ��VW ,QWHUQDWLRQDO
$&0 6,*$&&(66 &RQIHUHQFH RQ &RPSXWHUV DQG $FFHVVLELOLW\� S� ��������

:HVWUHLFK� '� ������� © %HUNVRQ·V ELDV� VHOHFWLRQ ELDV� DQG PLVVLQJ GDWD ª� ,Q � (SLGHPLRORJ\ �����
S� ����

:LHKO� '� *� ������� %XLOG DQG %ORRG 3UHVVXUH� 6RFLHW\ RI $FWXDULHV�
:LJJLQV� %� ������� 0DQDJLQJ 5LVN� 0DQDJLQJ 5DFH � 5DFLDOL]HG $FWXDULDO 6FLHQFH LQ WKH 8QLWHG

6WDWHV� ����²����� 8QLYHUVLW\ RI 0LQQHVRWD 3K' WKHVLV�
:LJJLQV� %� ������� &DOFXODWLQJ UDFH � 5DFLDO GLVFULPLQDWLRQ LQ ULVN DVVHVVPHQW� 2[IRUG 8QLYHUVLW\

3UHVV�
:LOOLDPV� :� (� ������� 5DFH 	 HFRQRPLFV � +RZ PXFK FDQ EH EODPHG RQ GLVFULPLQDWLRQ" +RRYHU

3UHVV�
:LQODZ� 0�� 6� +� 6WHLQHU� 5� -� 0DF.D\ HW $� 5� +LODO ������� © 8VLQJ WHOHPDWLFV GDWD WR ILQG ULVN\

GULYHU EHKDYLRXU ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ ���� S� ��������
:LVVRNHU� '�� :� =LPPHUPDQQ� *� *DOVWHU� .� +DUWQHWW� 5� 6PLWK� &� +HUELJ� 0� 0F'RQRXJK HW -� 6LOYHU

������� 7HVWLQJ IRU GLVFULPLQDWLRQ LQ KRPH LQVXUDQFH� 8UEDQ ,QVWLWXWH :DVKLQJWRQ�
:ROII� 0� -� ������� © 7KH P\WK RI WKH DFWXDU\ � OLIH LQVXUDQFH DQG )UHGHULFN /� +RIIPDQ·V UDFH WUDLWV

DQG WHQGHQFLHV RI WKH $PHULFDQ QHJUR ª� ,Q � 3XEOLF +HDOWK 5HSRUWV ������ S� ������
:ROIIKHFKHO� .�� -� )DJHUWXQ� 8� 3� -DFREVHQ� :� 0DMHZVNL� $� 6� +HPPLQJVHQ� &� /� /DUVHQ� 6� .�

/RUHQW]HQ HW +� -DUPHU ������� © ,QWHUSUHWDWLRQ RI DSSHDUDQFH � 7KH HIIHFW RI IDFLDO IHDWXUHV RQ
ILUVW LPSUHVVLRQV DQG SHUVRQDOLW\ ª� ,Q � 3OR6 RQH ���� H�������

:RUNV� 5� ������� © :KDWHYHU·V )$,5�$GHTXDF\� (TXLW\� DQG WKH 8QGHUZULWLQJ 3UHURJDWLYH LQ 3URSHUW\
,QVXUDQFH 0DUNHWV ª� ,Q � 1HEUDVND /DZ 5HYLHZ ��� S� ����

:RUWKDP� /� ������� © ,QVXUDQFH FODVVLILFDWLRQ � WRR LPSRUWDQW WR EH OHIW WR WKH DFWXDULHV ª� ,Q �
8QLYHUVLW\ RI 0LFKLJDQ -RXUQDO /DZ 5HIRUP ��� S� ����

:RUWKDP� /� ������� © 7KH HFRQRPLFV RI LQVXUDQFH FODVVLILFDWLRQ � 7KH VRXQG RI RQH LQYLVLEOH KDQG
FODSSLQJ ª� ,Q � 2KLR 6WDWH /DZ -RXUQDO ��� S� ����

:ULJKW� 6� ������� © &RUUHODWLRQ DQG FDXVDWLRQ ª� ,Q � -RXUQDO RI $JULFXOWXUDO 5HVHDUFK ���
<DPDPRWR� 7�� -� +DVKLML HW 9� 1� 6KDQNDU ������� © 8QGHUUHSRUWLQJ LQ WUDIILF DFFLGHQW GDWD� ELDV LQ

SDUDPHWHUV DQG WKH VWUXFWXUH RI LQMXU\ VHYHULW\ PRGHOV ª� ,Q � $FFLGHQW $QDO\VLV 	 3UHYHQWLRQ
����� S� ����������

<RQJ� (� ������� © $ SRSXODU DOJRULWKP LV QR EHWWHU DW SUHGLFWLQJ FULPHV WKDQ UDQGRP SHRSOH ª� ,Q �
7KH $WODQWLF ������

���



<RXQJ� 5� .�� $� +� .HQQHG\� $� 1HZKRXVH� 3� %URZQH HW '� 7KLHVVHQ ������� © 7KH HIIHFWV RI QDPHV RQ
SHUFHSWLRQ RI LQWHOOLJHQFH� SRSXODULW\� DQG FRPSHWHQFH ª� ,Q � -RXUQDO RI $SSOLHG 6RFLDO 3V\FKRORJ\
������ S� ����������

<XVXI� 6�� 6� +DZNHQ� 6� 2XQSXX� /� %DXWLVWD� 0� *� )UDQ]RVL� 3� &RPPHUIRUG� &� &� /DQJ� =� 5XPEROGW�
&� /� 2QHQ� /� /LVKHQJ HW DO� ������� © 2EHVLW\ DQG WKH ULVN RI P\RFDUGLDO LQIDUFWLRQ LQ �� ���
SDUWLFLSDQWV IURP �� FRXQWULHV � D FDVH�FRQWURO VWXG\ ª� ,Q � 7KH /DQFHW ��������� S� ����������

=DIDU� 0� %�� ,� 9DOHUD� 0� *� 5RGULJXH] HW .� 3� *XPPDGL ������� © )DLUQHVV &RQVWUDLQWV � 0HFKDQLVPV
IRU )DLU &ODVVLILFDWLRQ ª� ,Q � DU;LY �����������

=DUVN\� 7� =� ������� © 8QGHUVWDQGLQJ GLVFULPLQDWLRQ LQ WKH VFRUHG VRFLHW\ ª� ,Q � :DVKLQJWRQ /DZ
5HYLHZ ��� S� �����

=HOL]HU� 9� $� 5� ������� 0RUDOV DQG PDUNHWV� &ROXPELD 8QLYHUVLW\ 3UHVV�
=KDQJ� %� +�� %� /HPRLQH HW 0� 0LWFKHOO ������� © 0LWLJDWLQJ 8QZDQWHG %LDVHV ZLWK $GYHUVDULDO

/HDUQLQJ ª� ,Q � DU;LY �����������
=KDQJ� -� HW (� %DUHLQERLP ������� © )DLUQHVV LQ GHFLVLRQ�PDNLQJ³WKH FDXVDO H[SODQDWLRQ IRUPXOD ª�

,Q � 7KLUW\�6HFRQG $$$, &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH�
åOLREDLWH� ,� ������� © 2Q WKH UHODWLRQ EHWZHHQ DFFXUDF\ DQG IDLUQHVV LQ ELQDU\ FODVVLILFDWLRQ ª� ,Q �

DU;LY �����������
åOLREDLWH� ,� HW %� &XVWHUV ������� © 8VLQJ VHQVLWLYH SHUVRQDO GDWD PD\ EH QHFHVVDU\ IRU DYRLGLQJ

GLVFULPLQDWLRQ LQ GDWD�GULYHQ GHFLVLRQ PRGHOV ª� ,Q � $UWLILFLDO ,QWHOOLJHQFH DQG /DZ ����� S� ����
����

åOLREDLWĖ� ,� ������� © 0HDVXULQJ GLVFULPLQDWLRQ LQ DOJRULWKPLF GHFLVLRQ PDNLQJ ª� ,Q � 'DWD 0LQLQJ
DQG .QRZOHGJH 'LVFRYHU\ ����� S� ����������

=XERII� 6� ������� 7KH DJH RI VXUYHLOODQFH FDSLWDOLVP � 7KH ILJKW IRU D KXPDQ IXWXUH DW WKH QHZ
IURQWLHU RI SRZHU� 3XEOLF $IIDLUV�

=ZHLJ� -� ������� © +LJK 7UDGLQJ ,V %DG 1HZV )RU ,QYHVWRUV ª� ,Q � :DOO 6WUHHW -RXUQDO )HEUXDU\ ���

���
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