
0RG«OLVDWLRQ VWDWLVWLTXH HW PRUSKRORJLH

2OLYLHU %RQDPL1 HW -XOLHࣚH 7KXLOLHU2

18QLYHUVLW« 3DULV 'LGHURW� /DERUDWRLUH GH OLQJXLVWLTXH IRUPHOOH
28QLYHUVLW« 7RXORXVH -HDQ -DXUªV� &//(�(566

3RVW�G«FHPEUHࣚHV � � G«FHPEUH ����

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



8QH REVHUYDWLRQ

• /D JUDQGH PDMRULW« GHV WUDYDX[ SXEOL«V HQ PRUSKRORJLH SDU GHV
FKHUFKHXUV IUDQ©DLV

� QH FRPSRUWH DXFXQH LQGLFDWLRQ TXDQWLWDWLYH � RX
� VH FRQWHQWH GڧLQGLFDWLRQV LPSUHVVLRQQLVWHV � RX
� VH FRQWHQWH GH VWDWLVWLTXHV GHVFULSWLYHV�

• HVWڧ& GRPPDJH �

• HVWڧ& GڧDXWDQW SOXV GRPPDJH TXH OD FRPPXQDXW« IUDQ©DLVH SUHQG
SDUWLFXOLªUHPHQW DX V«ULHX[ OڧXWLOLVDWLRQ GH GRQQ«HV H[WHQVLYHV�

• ([SOLFDWLRQV SRVVLEOHV �
� 0DQTXH GH FXOWXUH PDWK«PDWLTXH
� &XOWXUH GHV GLVWLQFWLRQV FDW«JRULTXHV
� &XOWXUH GH OD PRG«OLVDWLRQ G«WHUPLQLVWH
� &XOWXUH GH OD UHFKHUFKH GڧXQH FDXVH XQLTXH

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



3ODQ

� 'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH �2OLYLHU�
� 8QH «WXGH W\SH � �LVHU HW �LILHU

�L� &RQVWLWXWLRQ GHV GRQQ«HV �2OLYLHU�
�LL� �WXGH GHV FRUU«ODWLRQV �-XOLHࣚH�
�LLL� 0RG«OLVDWLRQ PXOWLYDUL«H �-XOLHࣚH�

� 1RXYHOOHV P«WKRGHV� QRXYHOOHV TXHVWLRQV �2OLYLHU�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH
TXDQWLWDWLYH



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

6WDWLVWLTXH�V�
8QH VWDWLVWLTXH TXDQWLW« TXL U«VXPH XQH V«ULH GڧREVHUYDWLRQV

• 1RWH PR\HQQH ¢ PRQ GHUQLHU H[DPHQ GH PRUSKRORJLH
• 3URSRUWLRQ GH IUDQFRSKRQHV QDWLIV LQVFULWV

6WDWLVWLTXH�V� GHVFULSWLYH�V� �WXGH GHV FDUDFW«ULVWLTXHV GڧXQH SRSXODWLRQ
IHUP«H ¢ OڧDLGH GڧXQH RX SOXVLHXUV VWDWLVWLTXHV

• 0R\HQQH� P«GLDQH� «FDUW�W\SH� TXDQWLOHV� HWF�
• 7DEOHDX[ GH FRQWLQJHQFH� FRUU«ODWLRQ

6WDWLVWLTXH�V� LQI«UHQWLHOOH�V� �WXGH GH OڧH[WHQVLELOLW« GHV REVHUYDWLRQV VXU XQ
«FKDQWLOORQ GڧXQH SRSXODWLRQ ¢ OD SRSXODWLRQ J«Q«UDOH

• ࣟHOOH FRQILDQFH DFFRUGHU ¢ OڧLG«H TXH OH IDLW Gڧ¬WUH QDWLI
DLGH SRXU U«XVVLU DX FRXUV GH PRUSKRORJLH "

0RGªOH VWDWLVWLTXH 0RGªOH PDWK«PDWLTXH ¢ YLVDQW UHSURGXLUH OH P«FDQLVPH
D\DQW J«Q«U« XQ HQVHPEOH GڧREVHUYDWLRQV

• /D QRWH ¢ OڧH[DPHQ FRPPH IRQFWLRQ OLQ«DLUH GH OڧDJH� GX
VH[H� HW GH OD ODQJXH PDWHUQHOOH

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

2EVHUYHU OڧLPSRVVLEOH
• 7ULERXW ������ ���� � m /HV QRPV LQVWUXPHQWDX[ >VRQW@ LQH[LVWDQWV
ORUVTXH OHV QRPV G«ULYHQW GX WKªPH �� }

7K� ([HPSOH 1E� LQVWU� 7RWDO 3URSRUWLRQ

� UDOORQJH �� ��� �����
�� FRQGXLWH � ��� ����
�� ڢ � �� ����

• 6XSSRVRQV TXH OڧHVWLPDWLRQ GH OD SURSRUWLRQ GڧLQVWUXPHQWDX[ HVW
FRUUHFWH SRXU OHV FRQYHUWV GX WKªPH ���

• 6L OD SURSRUWLRQ U«HOOH HVW OD P¬PH SRXU OH WKªPH ��� TXHOOH HVW OD
SUREDELOLW« GH QڧREVHUYHU DXFXQ H[HPSOH GڧLQVWUXPHQWDO "

(1− 0, 022)× · · ·× (1− 0, 022)︸ ︷︷ ︸
�� IRLV

= 0, 97849 ≈ 0, 34

• 2Q QH SHXW GRQF H[FOXUH TXH OD SURSRUWLRQ U«HOOH VRLW GH �����
• 7\SH GH UDLVRQQHPHQW TXL IRQGH OڧLQI«UHQFH VWDWLVWLTXH IU«TXHQWLVWH �
«YDOXHU OD SUREDELOLW« GHV REVHUYDWLRQV «WDQW GRQQ« XQH K\SRWKªVH�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

2EVHUYHU OڧLPSRVVLEOH� VXLWH
7K� ([HPSOH 1E� LQVWU� 7RWDO 3URSRUWLRQ

� UDOORQJH �� ��� �����
�� FRQGXLWH � ��� ����
�� ڢ � �� ����

• (Q IDLW OڧHVWLPDWLRQ GH OD SURSRUWLRQ U«HOOH SRXU OH WKªPH �� HVW
HOOH�P¬PH HQ TXHVWLRQ

! 2Q VDLW TXڧHOOH QڧHVW SDV QXOOH�
! (Q UHYDQFKH� RQ QH VDLW SDV VL HOOH HVW H[DFWHPHQW GH �����

• /D TXHVWLRQ UDLVRQQDEOH HVW GRQF � �WDQW GRQQ«HV QRV REVHUYDWLRQV�
TXHOOH FRQILDQFH DFFRUGHU ¢ OڧLG«H TXH OHV SURSRUWLRQV GڧLQVWUXPHQWDX[
VRQW GLস«UHQWHV SRXU OHV FRQYHUWV ¢ SDUWLU GX WKªPH �� HW GX WKªPH �� "

• 7HVW H[DFW GH )LVKHU � S�YDOHXU GH �����
• /D SUREDELOLW« GڧREVHUYHU XQ G«FDODJH GH SURSRUWLRQV DX PRLQV DXVVL
JUDQG GDQV XQ «FKDQWLOORQ GH FHࣚH WDLOOH VL OHV SURSRUWLRQV VRQW «JDOHV
GDQV OD SRSXODWLRQ J«Q«UDOH HVW GH �����

• (Q OڧRFFXUUHQFH� ULHQ QH SHUPHW GڧH[FOXUH FHࣚH SRVVLELOLW«�
%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

»H[WHQVLELOLWڧ/ GHV WHQGDQFHV

• 7ULERXW ������ ���� � m ,O HVW QRWDEOH TXH OHV QRPV SURFHVVLIV VRQW
SURSRUWLRQQHOOHPHQW SOXV QRPEUHX[ SDUPL OHV QRPV G«ULY«V GX WKªPH
�� }

7K� ([HPSOH 1E� SURF� 7RWDO 3URSRUWLRQ

� DSSURFKH �� ��� �����
�� G«FRXYHUWH �� ��� �����
�� DVVDVVLQDW �� �� �����

• 3RXU G«FLGHU VL OڧREVHUYDWLRQ HVW SHUWLQHQWH� RQ YHXW G«FLGHU VL RQ SHXW
UHMHWHU OڧK\SRWKªVH VHORQ ODTXHOOH OHV SURSRUWLRQV VRQW LGHQWLTXHV�

! 7HVW H[DFW GH )LVKHU � S�YDOHXU GH �����
! 6L OHV SURSRUWLRQV VRQW LGHQWLTXHV GDQV OD SRSXODWLRQ J«Q«UDOH� DORUV LO \

XQH FKDQFH VXU � GڧREVHUYHU XQ G«FDODJH DX PRLQV DXVVL JUDQG GH
SURSRUWLRQV GDQV XQ «FKDQWLOORQ GH FHࣚH WDLOOH�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

»H[WHQVLELOLWڧ/ GHV WHQGDQFHV� VXLWH

• HQڧࣟ HVW�LO GH OD GLস«UHQFH GH SURSRUWLRQV HQWUH OHV SURFHVVLIV G«ULY«V
GX WKªPH �� HW OHV DXWUHV "

7K� ([HPSOH 1E� SURF� 7RWDO 3URSRUWLRQ

� RX �� DSSURFKH ��� ��� �����
�� DVVDVVLQDW �� �� �����

• 7HVW H[DFW GH )LVKHU � S�YDOHXU GH ���������

• 6L OHV SURSRUWLRQV VRQW LGHQWLTXHV GDQV OD SRSXODWLRQ J«Q«UDOH� DORUV LO \
PRLQV GڧXQH FKDQFH VXU ����� GڧREVHUYHU XQ G«FDODJH DX PRLQV DXVVL
JUDQG GH SURSRUWLRQV GDQV XQ «FKDQWLOORQ GH FHࣚH WDLOOH�

• 1% � /D S�YDOHXU G«SHQG VLPXOWDQ«PHQW �
! GH OD WDLOOH GHV «FKDQWLOORQV
! GH Oڧ«FDUW HQWUH OHV SURSRUWLRQV REVHUY«HV
! GX QRPEUH GH VLWXDWLRQV GLVWLQJX«HV

• /H IDLW GڧDYRLU U«XQL EHDXFRXS GH GRQQ«HV DLGH� PDLV QH JDUDQWLW SDV
TXڧRQ YD REWHQLU GHV GLস«UHQFHV VWDWLVWLTXHPHQW VLJQLILFDWLYHV�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� � � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

,GHQWLILHU OڧDQRUPDO

• /D GHVFULSWLRQ PRUSKRORJLTXH XWLOLVH IU«TXHPPHQW XQH QRWLRQ
GڧLUU«JXODULW« �
࡛ m ,O \ D GDQV QRV OLVWHV ��� FDV R» XQ YHUEH SRVVªGH DX PRLQV GHX[ GHV

WURLV G«ULY«V FRQFHUQ«V� 'DQV ��� GHV H[HPSOHV > ��� FDV@ OD P¬PH
V«TXHQFH SU«FªGH �LRQ� �HXU RX �LI� } �%RQDPL HW DO�� ����� ����

! ,QWHUSU«WDWLRQ GH %RQDPL HW DO� � FHV �� GڧH[FHSWLRQV VRQW GHV IRUPDWLRQV
LUU«JXOLªUHV FRQVLG«U«HV FRPPH PRUSKRORJLTXHPHQW LQDQDO\VDEOHV�

• ,QWHUSU«WDWLRQ SRVVLEOH GH OڧLUU«JXODULW« � OHV KDVDUGV GH OڧKLVWRLUH
LQWURGXLVHQW GH OD YDULDWLRQ DO«DWRLUH GDQV OH V\VWªPH TXL IDLW TXH
OڧLPSRVVLEOH U«JXOLHU GHYLHQW GH OڧLPSUREDEOH�

• /H SUREOªPH HVW GH VH PHࣚUH GڧDFFRUG VXU OD TXDQWLW« GH YDULDWLRQ
DO«DWRLUH� HW GH SUHQGUH HQ FRPSWH FHࣚH YDULDELOLW« GDQV OڧLQWHUSU«WDWLRQ
GHV REVHUYDWLRQV�

࡛ 1RWHU OD SUR[LPLW« HQWUH OHV FKLসUHV GH 7ULERXW HW FHX[ GH %RQDPL HW DO�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

WXGH»ڧ/ GHV FRUU«ODWLRQV

• 3O«QDW DQG 5RFK« ������ � OD SURSRUWLRQ GH WURQFDWLRQ GH OD YR\HOOH ILQDOH
DYDQW OH VXসL[H �HVTXH YDULH HQ IRQFWLRQ GH OD ORQJXHXU GH OD EDVH�

σ WURQTX«V WRWDO SURS�

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

• 2Q YRXGUDLW VDYRLU� DX YX GH FHV FKLসUHV �
! ࣟHOOH HVW OڧDPSOHXU GH OڧLQIOXHQFH GH OD ORQJXHXU GH OD EDVH "
! ࣟHO HVW OD QDWXUH GH OD IRQFWLRQ UHOLDQW OHV GHX[ JUDQGHXUV "
! � TXHO SRLQW HVW�RQ DVVXU« GH OD U«DOLW« GX SK«QRPªQH "

• /D U«JUHVVLRQ ORJLVWLTXH HVW OڧRXWLO GH FKRL[ SRXU «WXGLHU FHࣚH TXHVWLRQ �
! 3HUPHW GH WURXYHU XQH IRQFWLRQ RSWLPDOH TXL OLH OD SUREDELOLW« TXڧXQH

SURSUL«W« VRLW Y«ULIL«H ¢ XQH RX SOXVLHXUV YDULDEOHV H[SOLFDWLYHV�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



'H OD PRUSKRORJLH H[WHQVLYH ¢ OD PRUSKRORJLH TXDQWLWDWLYH

WXGH»ڧ/ GHV FRUU«ODWLRQV � VXLWH

• 3O«QDW DQG 5RFK« ������ QRWHQW OڧLQIOXHQFH GX FKRL[ GH OD YR\HOOH�

L \ X H º R D

WURQTX«V �� � � �� � �� ��
WRWDO �� �� �� �� � �� ���
SURSRUWLRQ ��� �� ��� ��� ڢ ��� ���

• /HV TXHVWLRQV KDELWXHOOHV VH SRVHQW VXU OD VLJQLILFDWLYLW« GHV GLস«UHQFHV�

• 'H SOXV� FRUU«ODWLRQ HQWUH OHV GHX[ IDFWHXUV �

L \ X H º R D

ORQJ� PR\� ��� ��� ��� ��� ڢ ��� ���

• /HV GHX[ IDFWHXUV VRQW LOV U«HOOHPHQW WRXV GHX[ SHUWLQHQWV "
࡛ 5«JUHVVLRQ ORJLVWLTXH PXOWLSOH

! �YDOXDWLRQ GH OڧHসHW GH FKDTXH IDFWHXU HQ SU«VHQFH GH OڧDXWUH�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU



8QH «WXGH W\SH � �LVHU HW �LILHU

• 1RXV DYRQV IDLW OH FKRL[ GڧLOOXVWUHU XQH WHFKQLTXH GH PRG«OLVDWLRQ
VWDWLVWLTXH VXU OD EDVH GڧXQH SK«QRP«QRORJLH IDPLOLªUH � ULYDOLW« HQWUH
GHX[ SURF«G«V FRQVWUXFWLRQQHOV�

• &KRL[ GH �LVHU YV� �LILHU �
! �WXGHV SU«F«GHQWHV GH /LJQRQ ������bHW 1DPHU ������ TXL QRXV GRQQHQW

SOXVLHXUV K\SRWKªVHV ¢ WHVWHU�
! 3OXV IDFLOH GH WUDYDLOOHU VXU XQ FKRL[ ELQDLUH�

• ,O QH IDXW SDV SHUGUH GH YXH OH IDLW TXH GDQV OD U«DOLW« FHV GHX[ SURF«G«V
VڧLQVFULYHQW GDQV XQ V\VWªPH SOXV ODUJH�

3URF«G« %DVH $ %DVH 1

D� DJUDQGLU DOLJQHU
«� «ODUJLU H८LOHU
HQ� HPEHOOLU HQIODPPHU
FRQYHUVLRQ P½ULU OLDVVHU
�LVHU EDQDOLVHU FDQDOLVHU
�LILHU GHQVLILHU PRPLILHU

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU

ࣟHVWLRQV GH UHFKHUFKH
� /D FDW«JRULH V\QWD[LTXH GH OD EDVH LQIOXHQFH�W�HOOH OH FKRL[ GX VXসL[H "
� /HV SURSUL«W«V SKRQRORJLTXHV GH OD EDVH LQIOXHQFHQW�HOOHV OH FKRL[ GX
VXসL[H "

! /RQJXHXU
! 6WUXFWXUH V\OODELTXH
! ,GHQWLW« VHJPHQWDOH

� /HV SURSUL«W«V PRUSKRORJLTXHV GH OD EDVH LQIOXHQFHQW�HOOHV OH FKRL[ GX
VXসL[H "

! 1DWXUH GH OD GHUQLªUH RS«UDWLRQ FRQVWUXFWLRQQHOOH
! &RPSRVLWLRQ GH OD IDPLOOH PRUSKRORJLTXH

� /HV SURSUL«W«V V\QWD[LTXHV HW V«PDQWLTXHV GH OD EDVH LQIOXHQFHQW�HOOHV
OH FKRL[ GX VXসL[H "

� /HV SURSUL«W«V V\QWD[LTXHV HW V«PDQWLTXHV VRXKDLW«HV SRXU OH G«ULY«
LQIOXHQFHQW�HOOHV OH FKRL[ GX VXসL[H "

� /HV IDFWHXUV LQIOXHQ©DQW OH FKRL[ GX VXসL[H VRQW�LOV VWDEOHV GDQV OH
WHPSV "

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU
&RQVWLWXWLRQ GHV GRQQ«HV



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

/HV GRQQ«HV V«OHFWLRQQ«HV
,QWHUVHFWLRQ GHV YHUEHV GRFXPHQW«V GDQV OH *O¢স �+DWKRXW HW DO�� ����� HW
GDQV *RRJOH QJUDPV �0LFKHO HW DO�� ������

• *O¢স IRXUQLW XQH YDOLGDWLRQ KXPDLQH GH OڧXWLOLVDELOLW« GX PRW HW XQH
WUDQVFULSWLRQ SKRQ«PLTXH

• *RRJOH QJUDPV IRXUQLW XQH YDOLGDWLRQ GH OڧDࣚHVWDWLRQ GX PRW� XQH
LQIRUPDWLRQ VXU VD IU«TXHQFH� HW XQH HVWLPDWLRQ GH VD GDWH GڧDSSDULWLRQ�

6RXUFH WDLOOH

)UZDF ����
*O¢স ����
*RRJOH QJUDPV ����
/H[LTXH ���
*O¢ॾ ∩ *QJ ����

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

7UL PDQXHO

• 2Q QH YHXW TXH GHV H[HPSOHV GRQW OڧDQDO\VDELOLW« HQ IUDQ©DLV FRPPH
GHV YHUEHV IRUP«V SDU VXসL[DWLRQ QH IDLW SDV GH GRXWH�

! �OLPLQDWLRQ GH WRXV OHV YHUEHV SU«IL[«V
U«XQLILHU� VXUQDWXUDOLVHU� VXUFDSLWDOLVHU� LPPRUWDOLVHU� HWF�

! �OLPLQDWLRQ GH WRXV OHV YHUEHV QRQ�VXসL[«V
EDOLVHU� EULVHU� UHFWLILHU� HWF�

! �OLPLWDWLRQ GH WRXV OHV YHUEHV VDQV EDVH IUDQ©DLVH LQGLVFXWDEOH
OLJQLILHU� SXOY«ULVHU� UDQGRPLVHU� HWF�

6RXUFH WDLOOH

*O¢স ∩ *QJ ����
$SUªV ILOWUDJH ���

/LJQRQ ���� 7/) ���
/LJQRQ ���� ZHE ����

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

'DWDWLRQ
• *RRJOH Q�JUDPV FRPPH VRXUFH GH GDWHV GڧDࣚHVWDWLRQ GHV PRWV «WXGL«V�
• 'DWH FKRLVLH � FHQWUH GH OD SUHPLªUH S«ULRGH GH �� DQV SHQGDQW ODTXHOOH
OH PRW HVW DࣚHVW« �� IRLV�

! �YLWH OHV IDX[ SRVLWLIV GXV ¢ OD TXDOLW« GH O5&2ڧ�
! )RXUQLW XQH GDWH GڧXWLOLVDWLRQ VRXWHQXH� SDV XQH DࣚHVWDWLRQ LVRO«H�

5«SDUWLWLRQ GHV GDWHV GڧDࣚHVWDWLRQ GHV PRWV HQ �LVHU HW LILHU GDQV *RRJOH QJUDPV

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

&DW«JRULH GH OD EDVH
• 2Q VڧDࣚHQG ¢ XQH LQIOXHQFH GH OD FDW«JRULH GH OD EDVH VXU OH FKRL[ GX
VXসL[H
࡛ ,QWXLWLRQ � WRXWHV FKRVHV «JDOHV SDU DLOOHXUV� �LILHU SU«IªUH OHV QRPV

• 3UREOªPH � LO Qڧ\ D J«Q«UDOHPHQW SDV GH EDVH XQLTXH IDFLOHPHQW
LGHQWLILDEOH

! 6RXYHQW QRP HW DGMHFWLI VRQW WRXV GHX[ GH ERQV FDQGLGDWV �
⋆ G«SDUWHPHQW� G«SDUWHPHQWDO! G«SDUWHPHQWDOLVHU
⋆ FRORQLH� FRORQLDO! FRORQLVHU

! 6RXYHQW OD IRUPH QH SHUPHW SDV GH G«SDUWDJHU OHV GHX[ K\SRWKªVHV �
⋆ FDQQLEDOH� FDQQLEDOH! FDQQLEDOLVHU
⋆ FDOFLXP� FDOFLTXH! FDOFLILHU
⋆ LG«RORJLH� LG«RORJLTXH! LG«RORJLVHU

• 2Q VDLW �1DPHU� ����� TXH OڧH[DPHQ GH OD IRUPH QڧHVW SDV VXসLVDQW SRXU
G«WHUPLQHU XQH EDVH DX VHQV FODVVLTXH�

• &HSHQGDQW XQH FODVVLILFDWLRQ ILQH ¢ EDVH V«PDQWLTXH
! HVW WUªV FR½WHXVH
! HVW SHX UHSURGXFWLEOH
! FRPSRUWH GHV ULVTXHV GH ELDLV LQFRQWU¶O«V

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

/D IDPLOOH PRUSKRORJLTXH DVFHQGDQWH
• 2UGUH SDUWLHO VWUXFWXUDQW OHV IDPLOOHV PRUSKRORJLTXHV �

< HVW XQ GHVFHQGDQW GH ; VL OH UDGLFDO GH < FRPSRUWH GHV WUDFHV
H[SOLFLWHV GH WRXV OHV PRUSKHV GX UDGLFDO GH ;�

• /D IDPLOOH PRUSKRORJLTXH DVFHQGDQWH H[FOXW VHV GHVFHQGDQWV�
G«SDUWHPHQW

G«SDUWHPHQWDO

G«SDUWHPHQWDOLVHU

G«SDUWHPHQWDOLVDWLRQ

FRORQ

FRORQLH

FRORQLDO

FRORQLVHU

FRORQLVDWHXU FRORQLVDWLRQ

DOFRRO

DOFRROLTXH1 DOFRROLTXH$ DOFRROLVHU

DOFRROLVDWLRQ

VFLHQFH VFLHQWLILTXH$

VFLHQWLILTXH1 VFLHQWLILVHU

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

&RGDJH GHV SURSUL«W«V GH OD IDPLOOH PRUSKRORJLTXH
• (Q OڧDEVHQFH GH FHUWLWXGHV VXU OHV EDVHV �/LJQRQ HW DO�� ���� � 6WUQDGRY£�
������ OHV SURSUL«W«V GH OD IDPLOOH PRUSKRORJLTXH DVFHQGDQWH SUHQQHQW
OD SODFH GHV m SURSUL«W«V GH OD EDVH }�

• 1RWUH DQQRWDWLRQ �
� 3U«VHQFH GڧDX PRLQV XQ DGMHFWLI GDQV OD )0$
� 3U«VHQFH GڧDX PRLQV XQ QRP GDQV OD )0$ TXL QH GHVFHQG SDV GڧXQ

DGMHFWLI

&ODVVH H[HPSOH (সHFWLI

1 VHXOHPHQW DYDOLVHU ���
$GM VHXOHPHQW E«DWLILHU ��
/HV GHX[ DOFRROLVHU ���

• 1% �
! 8QH DQQRWDWLRQ GH OD FDW«JRULH GH OڧDVFHQGDQW LPP«GLDW GRQQH GHV

U«VXOWDWV FRQWUH�LQWXLWLIV�
! 8QH DQQRWDWLRQ TXL FKHUFKH OH PHLOOHXU FDQGLGDW ¢ ¬WUH OD EDVH GڧXQ SRLQW

GH YXH IRUPHO ODLVVH HQFRUH ��� FDV LQG«FLGDEOHV

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

&ODVVH PRUSKRORJLTXH GH OڧDGMHFWLI
• /LJQRQ ������ VXJJªUH TXH� TXDQG OH YHUEH HVW G«ULY« GڧXQ DGMHFWLI� OD
FODVVH PRUSKRORJLTXH GH OڧDGMHFWLI D XQH LQFLGHQFH VXU OH FKRL[ GH
OڧDসL[H�

• 3RXU SUHQGUH HQ FRPSWH FHࣚH LQIRUPDWLRQ� QRXV QRXV VRPPHV DSSX\«V
VXU OD EDVH GڧDGMHFWLIV FRQVWUXLWV '«QRP �6WUQDGRY£� ������

࡛ &RGDJH GX VXসL[H «YHQWXHO GH OڧDGMHFWLI OH SOXV SURFKH GDQV OD )0$�

9HUEH $GM� SURFKH &ODVVH

G«SDUWHPHQWDOLVHU G«SDUWHPHQWDO �DO
FRORQLVHU FRORQLDO �DO
FRPPXQLVHU FRPPXQLVWH �LVWH
EULWDQQLVHU EULWDQQLTXH �LTXH
VFLHQWLILVHU VFLHQWLILTXH �LTXH
DOFRROLVHU DOFRROLTXH �LTXH
DYDOLVHU ٢ ٢
E«DWLILHU E«DW ٢

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

3URSUL«W«V SKRQRORJLTXHV GX UDGLFDO
• 2Q VڧDࣚHQG ¢ XQH LQIOXHQFH GH OD SKRQRORJLH GH OD EDVH VXU OH FKRL[ GX
VXসL[H �/LJQRQ� �����

• 'DQV OD PDMRULW« GH QRV H[HPSOHV� LO Qڧ\ D SDV XQH XQLTXH IRUPH TXL HVW
FDQGLGDWH ¢ ¬WUH OH UDGLFDO GH OD EDVH �

&ODVVH H[HPSOH (সHFWLI

1 VHXOHPHQW DYDOLVHU ���
$GM VHXOHPHQW E«DWLILHU ��
/HV GHX[� 1 $GM FDQQLEDOLVHU ���
/HV GHX[� GM$ޢ1 DOFRROLVHU ���

• 'HX[ VROXWLRQV SRVVLEOHV �
� /LPLWHU Oڧ«WXGH DX[ ��� FDV R» XQ UDGLFDO XQLTXH HVW LGHQWLILDEOH�
� �WXGLHU OHV SURSUL«W«V SKRQRORJLTXHV GX UDGLFDO GڧDসL[DWLRQ WHO TXڧLO VH

SU«VHQWH GDQV OH G«ULY«�

• 2Q DGRSWH OD VROXWLRQ ��
• $YDQWDJH � LQG«SHQGDQFH GH Oڧ«WXGH GH OڧLQIOXHQFH GH OD SKRQRORJLH HW
GH FHOOH GH OD IDPLOOH PRUSKRORJLTXH�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU &RQVWLWXWLRQ GHV GRQQ«HV

3URSUL«W«V SKRQRORJLTXHV GX UDGLFDO
• 2Q WUDYDLOOH ¢ SDUWLU GHV WUDQVFULSWLRQV SKRQ«PLTXHV V\OODE«HV GX
*/�))�

• 3URSUL«W«V FRG«HV �
� /RQJXHXU GX PRW HQ V\OODEHV
� ,GHQWLW« GH OD GHUQLªUH YR\HOOH GX UDGLFDO
� ,GHQWLW« GH OD V«TXHQFH GH FRQVRQQHV VڧLO \ HQ D XQH

/H[ªPH 5DGLFDO /RQJ� 9R\� &RQV

DWK«LVHU D�WH � H 18//
FKRV«LILHU ȷR�]H � H 18//
DEVROXWLVHU DS�VȈ�O\�W � \ �W
FHQWUDOLVHU Vȅʟ �WȵD�O � D �O
FRORQLVHU NȈ�OȈ�Q � Ȉ �Q
DOJ«EULVHU DO�ɆH�Eȵ � H �Eȵ
DQDUFKLVHU D�QDȵ�ȷ � D ȵ�ȷ

• 1RWHU OHV G«FDODJHV DYHF OHV SURSUL«W«V SKRQRORJLTXHV GHV OH[ªPHV
FDQGLGDWV ¢ ¬WUH EDVH�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU
�WXGH GHV FRUU«ODWLRQV



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

/D WDEOH GH GRQQ«HV
• &RPELHQ GH �LVHU HW �LILHU GDQV QRV GRQQ«HV "

�LVHU �LILHU 7RWDO

1EUH GH YEV ��� �� ���
3URS� ����� ����� ����

! � GRXEORQV � WXUTXLILHU�WXUTXLVHU � «OHFWULILHU � «OHFWULVHU � HVW«ULILHU � HVW«ULVHU �
«WDQFK«LILHU�«WDQFK«LVHU � «WK«ULILHU � «WK«ULVHU � IOXLGLILHU � IOXLGLVHU � QDQLILHU � QDQLVHU �

WHUURULILHU � WHUURULVHU � W\SLILHU � W\SLVHU
! FI� GRQQ«HV GH /LJQRQ ������ � 7/)L  ��� GH �LILHU ��� GRXEORQV� �

:HE  ����� GH �LILHU ���� GRXEORQV�

• &RPPHQW VH SU«VHQWHQW OHV GRQQ«HV "

/H[ªPH ,),(5 /RQJ� 9R\� &RQV 'DWH )0$ &ODVVH

DWK«LVHU )DOVH � DXWUH DXWUH ���� ERWK QRQ�VXস
FKRV«LILHU 7UXH � DXWUH DXWUH ���� 1 SDV�DGM
DEVROXWLVHU )DOVH � IHUP«H DOY2EV ���� ERWK QRQ�VXস
FHQWUDOLVHU )DOVH � DXWUH VRQ� ���� ERWK �DO
GHQVLILHU 7UXH � QDV� DOY2EV ���� 1 QRQ�VXস

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

$JH GX G«ULY«

• 'DWHV GڧDࣚHVWDWLRQ YRQW GH ���� MXVTXڧDX[ DQQ«HV ����
���� IDYRULVHU� IRUWLILHU� MXVWLILHU� U«DOLVHU� VDFULILHU� VS«FLILHU

����HW� VWHQGKDOLVHU� JDOOLFLVHU� FKLP«ULVHU� P«WURSROLVHU
! 2Q VڧDࣚHQG ¢ FH TXH OD SURGXFWLYLW« GH �LILHU GLPLQXH DYHF OH WHPSV �FI�

3ODJ ����bVXU OڧDQJODLV�
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3URSRUWLRQ GH YHUEHV HQ �LILHU HW �LVHU HQ IRQFWLRQ GH OD GDWH HVWLP«H GH SUHPLªUH DࣚHVWDWLRQ�

! &RUU«ODWLRQ VLJQLILFDWLYH HQWUH OD GDWH GڧDࣚHVWDWLRQ HW OH FKRL[ GX VXসL[H
�S�YDOHXU < 0, 0001�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V SKRQRORJLTXHV
� /RQJXHXU GX UDGLFDO HQ V\OODEHV

! DSUªVڧ' /LJQRQ ������� OH VXসL[H �LILHU DࣚLUH PDVVLYHPHQW OHV EDVHV
PRQRV\OODELTXHV HQ UDLVRQ GH OD GLস«UHQFH GH VWUXFWXUH VHJPHQWDOH GHV
GHX[ VXসL[HV � m 7KH VHJPHQWDO VWUXFWXUH RI �LILHU FDQ H[SODLQ WKLV UHPDUNDEOH DࣚUDFWLRQ

IRU PRQRV\OODELF EDVHV� ,QGHHG� �LILHU DGMXQFWLRQ �ZLWKRXW LQIOHFWLRQDO HQGLQJV� LQFUHDVHV

WKH EDVH OHQJWK E\ WZR V\OODEOHV ZKHQ WKH EDVH HQGV LQ D FRQVRQDQW �WKH PDMRULW\ RI FDVHV�

@ڴ< ,Q FRQWUDVW� �LVHU FRQVWUXFWV GHULYHG YHUEV ZKRVH OHQJWK LV RQH V\OODEOH ORQJHU IRU

FRQVRQDQW�ILQDO EDVHV } �/LJQRQ� ����� ����
! &RQILUPDWLRQ GHV REVHUYDWLRQV GH /LJQRQ ������

⋆ OH VXসL[H �LILHU D WHQGDQFH ¢
DSSDUD°WUH PDMRULWDLUHPHQW DYHF
GHV UDGLFDX[ PRQRV\OODELTXHV

⋆ OH VXসL[H �LVHU HVW
SURSRUWLRQQHOOHPHQW EHDXFRXS
PRLQV IU«TXHQW DYHF XQ UDGLFDO
PRQRV\OODELTXH

⋆ &RUU«ODWLRQ VWDWLVWLTXHPHQW
VLJQLILFDWLYH �S�YDOHXU < 0, 0001�

� V\OO � V\OO �GH � V\OO

�LVHU
�� ��� ���

����� ����� �����

�LILHU
�� �� �
����� ���� ����

7RWDX[
�� ��� ���
���� ���� ����

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V SKRQRORJLTXHV
� 'HUQLªUH FRQVRQQH GX UDGLFDO

! 2Q VڧDࣚHQG ¢ FH TXH OHV DOY«RODLUHV REVWUXDQWHV IDYRULVHQW OH VXসL[H �LILHU
→ FI� FRQWUDLQWH GH GLVVLPLODWLRQ �/LJQRQ� ���� � 3O«QDW� �����

! /LJQRQ ������ REVHUYH TXH OHV SKRQªPHV �O�� �ȵ� HW �Q� VRQW
SDUWLFXOLªUHPHQW IU«TXHQWV DYHF OH VXসL[H �LVHU

⇒ � FDW«JRULHV
�L� $OY«RODLUH REVWUXDQWH >W� G� V� ]@
�LL� 6RQDQWH >O� P� Q� Ȧ� ȵ@
�LLL� $XWUHV

! &RQILUPDWLRQ GHV REVHUYDWLRQV GH /LJQRQ ������

⋆ &RUU«ODWLRQ VWDWLVWLTXHPHQW
VLJQLILFDWLYH �χ2 = 42, 16 �
GI = 2 � S�YDOHXU < 0, 0001� � LO \
D PRLQV GH ����� GH FKDQFH TXH
OڧRQ REVHUYH XQH WHOOH U«SDUWLWLRQ
GHV GRQQ«HV VL OHV GHX[ YDULDEOHV
«WDLHQW LQG«SHQGDQWHV

$OY� 2EV 6RQDQWHV $XWUHV

�LVHU
��� ��� ��
����� ����� ���

�LILHU
�� �� ��
����� ���� ���

7RWDX[
��� ��� ��
���� ���� ����

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V SKRQRORJLTXHV
• 'HUQLªUH FRQVRQQH GX UDGLFDO VHPEOH DYRLU XQ HসHW VXU OH FKRL[ GX
VXসL[H � HVW�FH TXH GڧDXWUHV SURSUL«W«V SKRQRORJLTXHV LQWHUYLHQQHQW "

� *URXSH FRQVRQDQWLTXH HQ ILQ GH UDGLFDO
! 9DULDEOH ELQDLUH

�L� *URXSH&RQV  7UXH� ORUVTXH LO \ D DX PRLQV � FRQVRQQHV HQ ILQ GH UDGLFDO
�LL� *URXSH&RQV  )DOVH� ORUVTXH LO \ D � RX � FRQVRQQH HQ ILQ GH UDGLFDO

! 2EVHUYDWLRQ � OD SURSRUWLRQ GH VXসL[HV �LILHU DXJPHQWH ORUVTXڧLO \ D XQ
JURXSH FRQVRQDQWLTXH HQ ILQ GH UDGLFDO

)DOVH 7UXH

�LVHU
��� ��
����� �����

�LILHU
�� ��
���� �����

7RWDX[
��� ��
���� ����

⋆ 1% � FHOD FRQFHUQH ¢ OD IRLV OHV
UDGLFDX[ VH WHUPLQDQW SDU XQH
DࣚDTXH EUDQFKDQWH �DP�SOLILHU�
VD�FULILHU� RX SDU XQH FRGD VXLYLH
GڧXQH DࣚDTXH VLPSOH
�JLVFDU�GLVHU� PRU�WLILHU�

⋆ &RUU«ODWLRQ VWDWLVWLTXHPHQW
VLJQLILFDWLYH �χ2 = 34, 6 � GI = 1 �
S�YDOHXU < 0, 0001�

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V SKRQRORJLTXHV
� 'HUQLªUH YR\HOOH GX UDGLFDO

! � FDW«JRULHV
�L� YR\HOOH IHUP«H >L�\�X@
�LL� YR\HOOH QDVDOH >ȅʟ � ȏʟ� Ȉʟ @
�LLL� DXWUHV

! DSUªVڧ' OD FRQWUDLQWH GH GLVVLPLODWLRQ� RQ VڧDࣚHQG ¢ FH TXH OHV YR\HOOHV
IHUP«HV G«IDYRULVHQW OH VXসL[H �LILHU

1DVDOHV )HUP«HV $XWUHV

�LVHU
�� ��� ���

����� ����� �����

�LILHU
�� �� ��

����� ����� ����

7RWDX[
�� ��� ���
���� ���� ����

)HUP«H 2EVHUYDWLRQ FRQWUDLUH ¢ OD FRQWUDLQWH GH GLVVLPLODWLRQ � OD SU«VHQFH GڧXQH
YR\HOOH IHUP«H VHPEOH IDYRULVHU �LILHU

1DVDOH 2EVHUYDWLRQ VXUSUHQDQWH � OD SU«VHQFH GڧXQH QDVDOH IDYRULVH IRUWHPHQW
�LILHU� H[SOLFDWLRQ "

⋆ SDV GH FRUU«ODWLRQ DSSDUHQWH DYHF OD SU«VHQFH GڧXQ VXসL[H SDUWLFXOLHU
⋆ SHX GH GRQQ«HV� ¢ H[SORUHU

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V PRUSKRORJLTXHV
� 3URSUL«W«V GH OD IDPLOOH PRUSKRORJLTXH DVFHQGDQWH

! � FDW«JRULHV
�L� 1  VHXOHPHQW XQ QRP GDQV OD )0$
�LL� $GM  VHXOHPHQW XQ DGMHFWLI GDQV OD )0$
�LLL� %RWK  XQ 1 HW XQ $GM GDQV OD )0$

&ODVVH 1 $GM %RWK

�LVHU �� �� ���
����� ����� �����

�LILHU �� �� ��
����� ����� ����

7RWDX[ ��� �� ���
���� ���� ����

! DSUªVڧ' /LJQRQ ������� RQ VڧDࣚHQG ¢ FH TXH OHV EDVHV DGMHFWLYDOHV
IDYRULVHQW �LVHU DX G«WULPHQW GH �LILHU

! 3RXU OHV FDV R» RQ HVW V½UV GڧDYRLU XQH VHXOH EDVH �1 RX $GM�� SDV GH
GLস«UHQFH REVHUYDEOH �S�YDOHXU = 1�

! &HOD VXJJªUH TXڧLO HVW SU«I«UDEOH GH UDLVRQQHU HQ WHUPHV GH IDPLOOH
PRUSKRORJLTXH

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V PRUSKRORJLTXHV

� 3URSUL«W«V GH OD IDPLOOH PRUSKRORJLTXH DVFHQGDQWH

&ODVVH 1 $GM %RWK

�LVHU �� �� ���
����� ����� �����

�LILHU �� �� ��
����� ����� ����

7RWDX[ ��� �� ���
���� ���� ����

! /D SU«VHQFH GڧXQ DGMHFWLI VHXO RX GڧXQ QRP VHXO GDQV OD )0$ IDYRULVH OH
VXসL[H �LILHU

! &RUU«ODWLRQ VWDWLVWLTXHPHQW VLJQLILFDWLYH �χ2 = 8, 3063 � GI = 2 �
S�YDOHXU < 0, 02�

! &HOD VXJJªUH TXH OD FRQILJXUDWLRQ GH OD IDPLOOH PRUSKRORJLTXH D XQH
LQIOXHQFH VXU OH FKRL[ GX VXসL[H HW PHW HQ TXHVWLRQ OڧLG«H TXڧRQ SXLVVH
Qڧ«WXGLHU TXڧXQH VRXV�SDUWLH GHV YHUEHV HQ �LVHU HW LILHU

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V PRUSKRORJLTXHV
� &ODVVH PRUSKRORJLTXH GH OڧDGMHFWLI

! 5HJURXS«V HQ � FDW«JRULHV

�L� �DLUH

�LL� � DO

�LLL� � HO

�LY� �LHQ

�Y� �LTXH

�YL� DXWUHV � DXWUHV VXসL[HV
G«QRPLQDX[

�YLL� QRQ�VXস� � EDVH DGMHFWLYDOH QRQ
VXসL[«H

�YLLL� SDV�DGM � SDV GڧDGMHFWLI GDQV OD
)0$

! 'LVWULEXWLRQ VHPEODEOH ORUVTXH OڧDGMHFWLI QڧHVW SDV VXসL[« HW ORUVTXڧLO Qڧ\ D
SDV GڧDGMHFWLI GDQV OD )0$ GX YHUEH �S�YDOHXU = 0, 7�

�DLUH �DO �HO �LHQ �LTXH DXWUH QRQ�VXস SDV�DGM

�LVHU
�� �� �� �� ��� �� ��� ��
����� ����� ���� ����� ��� ����� ����� �����

�LILHU
� � � � � �� �� ��

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

7RWDX[
�� �� �� �� ��� �� ��� ���
���� ���� ���� ���� ���� ���� ���� ����

%RQDPL 	 7KXLOLHU �3DULV�7RXORXVH� 6WDWV 	 0RUSKR ���������� �� � �



8QH «WXGH W\SH � �LVHU HW �LILHU �WXGH GHV FRUU«ODWLRQV

3URSUL«W«V PRUSKRORJLTXHV
� &ODVVH PRUSKRORJLTXH GH OڧDGMHFWLI

! +\SRWKªVH GH /LJQRQ ������ ���� � m RQH FDQ VXJJHVW WKDW �LVHU
SUHIHUHQWLDOO\ VHOHFWV GHQRPLQDO DGMHFWLYHV }

! $UJXPHQW HQ IDYHXU GH FHࣚH K\SRWKªVH � SU«VHQFH GڧXQ DGMHFWLI
G«QRPLQDO HQ �DLUH� �DO� �HO� �LHQ� �LTXH GDQV OD )0$ IDYRULVH OH VXসL[H �LVHU

�DLUH �DO �HO �LHQ �LTXH DXWUH QRQ�VXস SDV�DGM

�LVHU
�� �� �� �� ��� �� ��� ��
����� ����� ���� ����� ��� ����� ����� �����

�LILHU
� � � � � �� �� ��

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

7RWDX[
�� �� �� �� ��� �� ��� ���
���� ���� ���� ���� ���� ���� ���� ����

! $ QRWHU � VXU OHV ��� YHUEHV HQ �LVHU DYHF XQH VRQDQWH HQ ILQ GH UDGLFDO� ���
RQW GHV UDGLFDX[ LVVXV GH EDVHV DGMHFWLYDOHV G«QRPLQDOHV

⇒ /D FRUU«ODWLRQ HQWUH OD SU«VHQFH GH VRQDQWHV HQ ILQ GH UDGLFDO HW OD
SU«VHQFH GX VXসL[H �LVHU QڧHVW TXڧXQ HসHW FROODW«UDO GH OD SU«I«UHQFH GX
VXসL[H �LVHU SRXU OHV EDVHV G«QRPLQDOHV �FI� /LJQRQ �����
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

• FRPS«WLWLRQ HQWUH OHV GHX[ SURF«G«V PRUSKRORJLTXHV U«JXO«H SDU XQ
HQVHPEOH GH IDFWHXUV QRQ�G«WHUPLQLVWHV �SKRQRORJLH� PRUSKRORJLH HW
«YROXWLRQ GLDFKURQLTXH GX V\VWªPH�

• RQ VRXKDLWHUDLW VDYRLU FRPPHQW OHV IDFWHXUV GRQW QRXV DYRQV G«FULW OH
FRPSRUWHPHQW LQGLYLGXHO DJLVVHQW FRQMRLQWHPHQW HW TXHO HVW OH U¶OH GH
FKDFXQ� XQH IRLV SULV HQ FRPSWH OH U¶OH GH WRXV OHV DXWUHV�

→ 0RG«OLVDWLRQ PXWLYDUL«H � U«JUHVVLRQ ORJLVWLTXH
! SHUPHW GH PRG«OLVHU OH FRPSRUWHPHQW GڧXQH YDULDEOH ELQDLUH� HQ IRQFWLRQ

GH SOXVLHXUV YDULDEOHV SU«GLFWULFHV
! SHUPHW GH SUHQGUH HQ FRPSWH VLPXOWDQ«PHQW OڧHQVHPEOH GHV IDFWHXUV
! SHUPHW GڧLQI«UHU OHV SURSUL«W«V GH OD SRSXODWLRQ �LFL� OH OH[LTXH� ¢ SDUWLU GH

Oڧ«FKDQWLOORQ TXH FRQVWLWXH OD WDEOH GH GRQQ«HV �VWDWLVWLTXH LQI«UHQWLHOOH�
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

5«JUHVVLRQ ORJLVWLTXH
• 0RG«OLVHU OH FRPSRUWHPHQW GڧXQH YDULDEOH ELQDLUH� HQ IRQFWLRQ GH
SOXVLHXUV YDULDEOHV SU«GLFWULFHV

! YDULDEOH ELQDLUH � VXসL[H �LVHU RX VXসL[H �LILHU
! YDULDEOHV SU«GLFWULFHV �

⋆ ¤JH GX G«ULY«
⋆ ORQJXHXU GX UDGLFDO
⋆ GHUQLªUH FRQVRQQH GX UDGLFDO
⋆ JURXSH FRQVRQDQWLTXH

⋆ GHUQLªUH YR\HOOH GX UDGLFDO
⋆ )0$
⋆ &ODVVH PRUSKRORJLTXH GH

OڧDGMHFWLI �&0$�

! PRG«OLVHU OڧH[LVWDQW � «WDQW GRQQ« Oڧ«FKDQWLOORQ GH YHUEHV TXH QRXV DYRQV�
TXHO HQVHPEOH GH IDFWHXUV D OH PHLOOHXU SRXYRLU H[SOLFDWLI
�VWDWLVWLTXHPHQW SDUODQW� "

• (VWLPHU OD SUREDELOLW« 3(< = ࣭࣭ࣩࣶ࣪ | ;) TXH OH VXসL[H VRLW �LILHU «WDQW
GRQQ« XQ HQVHPEOH ; GH YDULDEOHV SU«GLFWULFHV

! SRXYRLU SU«GLFWLI GX PRGªOH � SRXU XQ QRXYHDX FDV GH FRPS«WLWLRQ �SDU H[�
]HQLILHU RX ]HQLVHU�� «WDQW GRQQ« OD YDOHXU GH FKDTXH YDULDEOH SU«GLFWULFH�
OH PRGªOH SU«GLW OD SUREDELOLW« 3(࣭࣭ࣩࣶ࣪) TXH OH YHUEH FRQVWUXLW VRLW HQ �LILHU
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

0RG«OLVDWLRQ PXOWLYDUL«H
• ࣟHOTXHV SU«DODEOHV P«WKRGRORJLTXHV

! ,O HVW SU«I«UDEOH GH QH SDV FRQVWUXLUH XQ PRGªOH FRQWHQDQW GHV YDULDEOHV
DYHF GH QRPEUHX[ QLYHDX[� VڧLOV VRQW SHX IU«TXHQWV �LO IDXGUDLW XQ QRPEUH
UDLVRQQDEOH GڧREVHUYDWLRQV SDU QLYHDX� GRQF XQH TXDQWLW« EHDXFRXS SOXV
LPSRUWDQWH GH GRQQ«HV�

⋆ UHJURXSHPHQW GHV QLYHDX[ GH &ODVVH PRUSKRORJLTXH GH O٧DGMHFWLI HQ �
FDW«JRULHV � �LTXH � G«QRPLQDX[ DYHF VRQDQWH � DXWUHV G«QRPLQDX[ �
QRQ�VXস � SDV�DGM

⋆ � QLYHDX[ VHXOHPHQW SRXU 'HUQLªUH FRQVRQQH GX UDGLFDO � $OY«RODLUH
2EVWUXDQWH RX $XWUH

! RQ QH SHXW SDV XWLOLVHU VLPXOWDQ«PHQW OHV YDULDEOHV )0$ HW &0$� FDU HOOHV
VRQW WURS IRUWHPHQW FRUU«O«HV

$GM ERWK 1

�LTXH � ��� �
GHQRPBDXWUHV � �� �
GHQRPBVRQ � ��� �
QRQ�VXস � SDV�DGM �� ��� ���

⋆ 2Q YD IDLUH GHX[ PRGªOHV GLস«UHQWV � OڧXQ DYHF OD )0$ HW OڧDXWUH DYHF OD
&0$
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

0RGªOH )0$

• /H PRGªOH DYHF OڧHQVHPEOH GHV YDULDEOHV SKRQRORJLTXHV� OD GDWH
GڧDࣚHVWDWLRQ � OD )0$

! 0«WKRGH GH FRPSDFWDJH GX PRGªOH �
⋆ RQ FRPSDUH GHX[ PRGªOHV� OڧXQ DYHF HW OڧDXWUH VDQV XQH YDULDEOH SU«GLFWULFH

GRQQ«H �
⋆ VL OڧDMRXW GH OD YDULDEOH QڧDP«OLRUH SDV OD YDOHXU H[SOLFDWLYH GX PRGªOH� DORUV

RQ OڧH[FOXW GX PRGªOH

⇒ /D YDULDEOH *URXSH &RQVRQDQWLTXH� TXL VHORQ QRWUH «WXGH GH FRUU«ODWLRQ
IDYRULVDLW �LILHU� HVW «OLPLQ«H
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

0RGªOH )0$

• /H PRGªOH �

(VWLPDWH 6WG (UURU ] YDOXH 3U
�,QWHUFHSW� �������� �������� ����� ����H��� 



GDWH ��������� �������� ������ ������� 


ORQJXHXU ��������� �������� ������ � �H��� 



DOY2EV 7UXH �������� �������� ����� ������� 

YR\HOOH IHUPHH �������� �������� ����� ������� �
YR\HOOH QDVDOH �������� �������� ����� ������� 


)0$  ERWK ��������� �������� ������ ������� �
)0$  1 ��������� �������� ������ �������

→ /D YDULDEOH )0$ DSSDUD°W WUªV IDLEOHPHQW VLJQLILFDWLYH � GڧDXWUHV WHVWV
VWDWLVWLTXHV WHQGHQW ¢ PRQWUHU TXH VRQ SRXYRLU H[SOLFDWLI HVW TXDVL�QXO
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

0RGªOH &0$

• /H PRGªOH DYHF OڧHQVHPEOH GHV YDULDEOHV SKRQRORJLTXHV� OD GDWH � OD
&0$

! 0«WKRGH GH FRPSDFWDJH GX PRGªOH DPªQH ¢ Oڧ«OLPLQDWLRQ GH OD YDULDEOH
*URXSH FRQVRQDQWLTXH

• /H PRGªOH &0$ �

(VWLPDWH 6WG (UURU ] YDOXH 3U
�,QWHUFHSW� �������� �������� ����� ����H��� 



GDWH ��������� �������� ������ ������� 

ORQJXHXU ��������� �������� ������ � �H��� 



DOY2EV 7UXH �������� �������� ����� ������� 

YR\HOOH IHUPHH �������� �������� ����� �������
YR\HOOH QDVDOH �������� �������� ����� ������� 

&0$ GHQRPBVRQ ��������� �������� ������ ������� 

&0$  LTXH ��������� �������� ������ ������� 


&0$  QD ��������� �������� ������ �������
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

(সHWV GHV YDULDEOHV SU«GLFWULFHV ڡ 0RGªOH &0$
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

(YDOXDWLRQ GX PRGªOH

• ([HPSOH GH PHVXUH XWLOLV«H SRXU «YDOXHU OD TXDOLW« GH SU«GLFWLRQ
! $LUH VRXV OD FRXUEH 52& � FRPSDUDLVRQ GX QRPEUH GH IRLV R» LILHU HVW

SU«GLW FRUUHFWHPHQW SDU OH PRGªOH� SDU UDSSRUW DX QRPEUH GH IRLV R» LVHU
HVW SU«GLW LQFRUUHFWHPHQW

! 3RXU DYRLU XQH ERQQH TXDOLW« GH SU«GLFWLRQ� LO IDXW PD[LPLVHU OHV FDV R»
�LILHU HVW FRUUHFWHPHQW SU«GLW HW PLQLPLVHU OHV FDV R» �LVHU HVW
LQFRUUHFWHPHQW SU«GLW�

! 3RXU OH PRGªOH &0$� 52& = 0, 92
⋆ 52& = 0, 5 � SU«GLFWLRQ DO«DWRLUH
⋆ 52& = 1 � SU«GLFWLRQ SDUIDLWH

• /H PRGªOH &0$ D XQH WUªV ERQQH TXDOLW« GH SU«GLFWLRQ� LO SU«VHQWH XQH
ERQQH DG«TXDWLRQ DX[ GRQQ«HV
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

(YDOXDWLRQ GX PRGªOH
• $LUH VRXV OD FRXUEH 52&
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8QH «WXGH W\SH � �LVHU HW �LILHU 0RG«OLVDWLRQ VWDWLVWLTXH PXOWLYDUL«H

0RG«OLVDWLRQ PXOWLYDUL«H

• ,QW«U¬W DX QLYHDX P«WKRGRORJLTXH �
! IDFWHXUV TXL QڧRQW SDV GڧHসHW VXU OH FKRL[ GX VXসL[H� XQH IRLV SULV HQ

FRPSWH OڧHQVHPEOH GHV IDFWHXUV �FI� JURXSH FRQVRQDQWLTXH HQ ILQ GH
UDGLFDO�

! IDFWHXUV FRUU«O«HV TXH OڧRQ SHXW HVVD\HU GH G«SDUWDJHU HQ FRPSDUDQW OHXU
SRXYRLU H[SOLFDWLI �FI� &0$ HW )0$ �

• 5«VXOWDWV m SOXV TXDOLWDWLIV } � FRPS«WLWLRQ HQWUH �LVHU HW �LILHU PHW HQ
MHX VLPXOWDQ«PHQW

! SURSUL«W«V GX UDGLFDO �ORQJXHXU� FRQVRQQH ILQDOH� YR\HOOH ILQDOH�
! GLPHQVLRQ GLDFKURQLTXH
! SURSUL«W« PRUSKRORJLTXH �FODVVH PRUSKRORJLTXH GH OڧDGMHFWLI�

• 1RXV DYRQV FU«« XQ PRGªOH TXL UHQG FRPSWH GH OڧHসHW VLPXOWDQ« GH FHV
IDFWHXUV� HW TXL SHXW SU«GLUH DYHF XQH ERQQH SU«FLVLRQ OD SUREDELOLW« GX
FKRL[ GX VXসL[H �LILHU SRXU XQ QRXYHDX FDV GH FRPS«WLWLRQ
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1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

• 'DQV FH TXL SU«FªGH� RQ D DSSOLTX« OD U«JUHVVLRQ ORJLVWLTXH ¢ OD
PRG«OLVDWLRQ GH OD ULYDOLW« HQWUH SURF«G«V FRQVWUXFWLRQQHOV�

• /D OLࣚ«UDWXUH U«FHQWH DSSOLTXH GHV PRGªOHV VLPLODLUHV ¢ GHV TXHVWLRQV
WUªV GLস«UHQWHV�

! 3U«GLFWLRQ GX FDUDFWªUH LUU«JXOLHU GڧXQ YHUEH HQ DQJODLV �%DD\HQ DQG
0RVFRVR GHO 3UDGR 0DUW¯Q� �����
࡛ 5«JUHVVLRQ ORJLVWLTXH VXU GHV W\SHV

! 'Lস«UHQFHV HQWUH DGMHFWLIV HWKQLTXHV HW 63UHS �%ROHGD HW DO�� �����
࡛ 5«JUHVVLRQ ORJLVWLTXH VXU GHV RFFXUUHQFHV

! 3U«GLFWLRQ GH OڧDFFHQWXDWLRQ GHV FRPSRV«V HQ DQJODLV �%HOO DQG 3ODJ�
�����
࡛ 5«JUHVVLRQ ORJLVWLTXH ¢ HসHWV PL[WHV VXU GHV RFFXUUHQFHV

! 5«DOLVDWLRQ GHV V ILQDX[ HQ DQJODLV �3ODJ HW DO�� �����
࡛ 5«JUHVVLRQ OLQ«DLUH ¢ HসHWV PL[WHV VXU GHV RFFXUUHQFHV

! 'LVWULEXWLRQ GHV QRPV DSRFRS«V HQ DQJODLV �.DQZDO� �����
࡛ 5«JUHVVLRQ OLQ«DLUH ¢ HসHWV PL[WHV VXU GHV RFFXUUHQFHV
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1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

3U«GLUH OڧLUU«JXODULW«
• %DD\HQ DQG 0RVFRVR GHO 3UDGR 0DUW¯Q ������ � (Q DQJODLV� OH IDLW TXڧXQ
YHUEH VRLW U«JXOLHU RX QRQ HVW SDUWLHOOHPHQW SU«GLFWLEOH ¢ SDUWLU GH VHV
SURSUL«W«V IU«TXHQWLHOOHV� GHV SURSUL«W«V GH VD IDPLOOH PRUSKRORJLTXH� HW
GH VHV SURSUL«W«V V«PDQWLTXHV�LANGUAGE, VOLUME 81, NUMBER 3 (2005)684

FIGURE 5. Partial effects of six predictors in a logistic regression model for the probability of an English
verb being regular. Rugs on the horizontal axis highlight distribution of each predictor.

make use of the noun-to-verb ratio as a measure of the likelihood of conversion from
noun to verb (a high positive noun-to-verb ratio) or from verb to noun (a large negative
noun-to-verb ratio). The prediction is that the likelihood of being regular increases with
the noun-to-verb ratio.

The upper left panel of Fig. 5 shows the partial effect of frequency. As frequency
increases, the likelihood that a verb is regular decreases, as expected (n2(1) ! 26.36,
p ! 0.0001). The upper right panel shows that the probability that a verb is regular
increases slightly with increasing noun-to-verb ratio, as predicted (n2(1) ! 8.94, p !
0.0028). The first panel on the second row shows that the probability of being regular
decreases slightly with increasing number of synsets (n2(1) ! 5.77, p ! 0.0163), and
a similar slight increase is also apparent in the lower left panel for the productivity of
the verb’s argument-structure alternation class (n2(1) ! 10.76, p ! 0.0010). A much
larger, nonlinear effect emerges for inflectional entropy (n2(2) ! 33.28, p ! 0.0001).
Regular verbs tend to have medium-sized inflectional entropies. Finally, there is a
marginal effect for log morphological family size (n2(1) ! 3.34, p ! 0.0676), which
suggests that morphological families might be slightly larger for regular verbs. The
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ORJ� GH OD IU«TXHQFH WDLOOH GH OD IDPLOOH PRUSKRO� ORJ QE GH V\QVHWV :RUG1HW
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increases, the likelihood that a verb is regular decreases, as expected (n2(1) ! 26.36,
p ! 0.0001). The upper right panel shows that the probability that a verb is regular
increases slightly with increasing noun-to-verb ratio, as predicted (n2(1) ! 8.94, p !
0.0028). The first panel on the second row shows that the probability of being regular
decreases slightly with increasing number of synsets (n2(1) ! 5.77, p ! 0.0163), and
a similar slight increase is also apparent in the lower left panel for the productivity of
the verb’s argument-structure alternation class (n2(1) ! 10.76, p ! 0.0010). A much
larger, nonlinear effect emerges for inflectional entropy (n2(2) ! 33.28, p ! 0.0001).
Regular verbs tend to have medium-sized inflectional entropies. Finally, there is a
marginal effect for log morphological family size (n2(1) ! 3.34, p ! 0.0676), which
suggests that morphological families might be slightly larger for regular verbs. The
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1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

'«SDUWDJHU GHV DQDO\VHV FRQFXUUHQWHV

• %ROHGD HW DO� ������ FRPSDUH
OHV DQDO\VHV GHV DGMHFWLIV
UHODWLRQQHOV FRPPH
VDWXUDWHXUV �L�H� «TXLYDOHQWV ¢
GHV DUJXPHQWV� RX
PRGLILHXUV�

• 'DQV OH FDV SDUWLFXOLHU GHV
DGMHFWLIV HWKQLTXHV HQ
DQJODLV� PRQWUHQW TXH OD
GLVWULEXWLRQ GHV DGMHFWLIV
HWKQLTXHV YV� GHV 63 IDYRULVH
XQH DQDO\VH FRPPH
PRGLILHXU�

8 Boleda, Evert, Gehrke, McNally

shown in the table). Considering the large sample size, we feel that inclusion of
such interactions in the model is not justified at this point.

Figure 1 displays a graphical representation of the partial e↵ect of each factor
on the likelihood of an adjective realization. In the log odds scale, a value of 0
corresponds to equal likelihood of adjective and noun; positive values indicate
that an EA is more probable than a PP. The baseline adjective likelihood of 70%
corresponds to a log odds slightly below 1. For example, the middle left panel
shows that speakers are more likely to use an adjective with low-frequency head
nouns. The same holds if there was a prior mention of the target expression in
the same discourse (top center panel). Prior mention of the head noun has an
opposite e↵ect (top left panel), but the shaded confidence band around the line
indicates considerable uncertainty.
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Fig. 1. Logistic Regression Model: graphical representation of the e↵ect of each factor.

Prediction 1 is borne out, as event-denoting nouns strongly disprefer EAs: In
the top right panel of Figure 1, adjective likelihood is considerably lower for 2nd
Order Entities (the TCO equivalent of event-related nouns) than for 1st Order
Entities (object-denoting nouns in the TCO). This is also the most significant
e↵ect in Table 1. The results also support Prediction 2, as (a) NPs with definite
determiners (bottom center panel in Figure 1) have a slight preference for PPs,
(b) a recent mention of the target expression (modifier) favors the use of an EA
(top center panel), and (c) a prior mention of the head noun is associated with
a PP rather than EA realization (top left panel).13

13 It has to be noted that (a) and (c) are relatively small e↵ects despite their high
significance, so they do not provide strong evidence either for either analysis.
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1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

3U«GLUH OڧDFFHQWXDWLRQ GHV FRPSRV«V

• %HOO DQG 3ODJ ������ � OD SODFH GH OڧDFFHQW GDQV OHV FRPSRV«V 11 HQ
DQJODLV HVW SDUWLHOOHPHQW SU«GLFWLEOH ¢ SDUWLU GH GLস«UHQWHV YDULDEOHV
V«PDQWLTXHV HW GH OڧLQIRUPDWLYLW« UHODWLYH GHV GHX[ 1�

i.e. the less informative N2 is, the less likely it is to be accented. The right-
hand panel of Figure 2 shows the expected effect for conditional probability.
The greater the likelihood of N2, given N1, the lower is the probability of an
accent on N2.

There is also a significant interaction term for the synset counts. In order
to understand this interaction it is useful to inspect the contour plot, shown
in Figure 3. The contour plot is three-dimensional in nature and works in
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Partial effects in the final mixed model, predictors unrelated to informativeness.
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1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

/HV FRUU«ODWV SKRQ«WLTXHV GH OD SKRQRORJLH

• 3ODJ HW DO� ������ � OHV V ILQDX[ GH PRWV HQ DQJODLV VRQW U«DOLV«V
GLস«UHPPHQW HQ PR\HQQH VHORQ OHXU VWDWXW PRUSKRORJLTXH

• 'H PDQLªUH FUXFLDOH� LO \ D ¢ OD IRLV XQH GLস«UHQFH VLJQLILFDWLYH HW XQ
UHFRXYUHPHQW LPSRUWDQW GHV GLVWULEXWLRQV

25 

The data 
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1RXYHOOH DSSURFKH� QRXYHOOHV TXHVWLRQV

([DPLQHU Oڧ«YROXWLRQ GH OڧHPSORL GH FRQFXUUHQWV

• .DQZDO ������ � WHVW
HPSLULTXH GHV HসHWV
GLDFKURQLTXHV GX 3ULQFLSH GX
0RLQGUH (সRUW�

• ࣟDQG XQ P¬PH VHQV SHXW
¬WUH G«VLJQ« SDU � IRUPHV GH
ORQJXHXUV GLস«UHQWHV� OD
SU«I«UHQFH SRXU OD IRUPH
FRXUWH FR�YDULH DYHF OD
IU«TXHQFH GڧHPSORL GHV GHX[�

• &RQILUP« VXU GHX[ GRPDLQHV
HPSLULTXHV � QRPV DSRFRS«V�
SDLUHV �LF��LFDO�

LQIR YV� LQIRUPDWLRQ
total frequency of meaning short form advantage

info/information

13DV\PPHWULF YV� DV\PPHWULFDO
total frequency of meaning short form advantage

asymmetric/asymmetrical

15
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&RQFOXVLRQV



&RQFOXVLRQV

&RQFOXVLRQV

• /HV SRLQWV TXH QRXV DYRQV WHQW« GH IDLUH �
! 0¬PH VL FڧHVW OH SOXV VRXYHQW LPSOLFLWH� OD UHFKHUFKH HQ PRUSKRORJLH

VڧDSSXLH VXU GHV GRQQ«HV TXDQWLWDWLYHV� 2Q D EHVRLQ GڧRXWLOV VWDWLVWLTXHV
SRXU MXJHU GH FHV GRQQ«HV�

! /H IDLW GڧXWLOLVHU GH JUDQGV «FKDQWLOORQV DP«OLRUH OD TXDOLW« GHV
J«Q«UDOLVDWLRQV� PDLV QH JDUDQWLW SDV HQ WDQW TXH WHO TXڧRQ SHXW IDLUH XQH
LQGXFWLRQ GH Oڧ«FKDQWLOORQ DX FDV J«Q«UDO�

! ,O H[LVWH GHV WHVWV VWDWLVWLTXHV VLPSOHV TXL SHUPHࣚHQW GH Y«ULILHU TXڧXQH
WHOOH LQGXFWLRQ HVW UDLVRQQDEOH�

! /D U«JUHVVLRQ ORJLVWLTXH HVW XQ RXWLO DERUGDEOH SRXU «WXGLHU OHV
SK«QRPªQHV GH WHQGDQFHV� HQ SDUWLFXOLHU OD ULYDOLW« HQWUH DসL[HV�

! DXWUHVڧ' W\SHV GH PRGªOHV GH U«JUHVVLRQ SHXYHQW ¬WUH PLV HQ ĕXYUH SRXU
DERUGHU GHV TXHVWLRQV PRUSKRORJLTXHV LPSRUWDQWHV PDLV Q«JOLJ«HV�
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5«I«UHQFHV

%DD\HQ� +� DQG 0RVFRVR GHO 3UDGR 0DUW¯Q� )� ������� 6HPDQWLFڦ GHQVLW\ DQG SDVW�WHQVH IRUPDWLRQ LQ WKUHH
*HUPDQLF ODQJXDJHVڧ� /DQJXDJH� �� ���ڡ�����

%HOO� 0� -� DQG 3ODJ� ,� ������� QIRUPDWLYHQHVV,ڦ LV D GHWHUPLQDQW RI FRPSRXQG VWUHVV LQ (QJOLVKڧ� -RXUQDO RI
/LQJXLVWLFV� �� �����ڡ���

%ROHGD� *�� (YHUW� 6�� *HKUNH� %�� DQG 0F1DOO\� /� ������� GMHFWLYHV$ڦ DV VDWXUDWRUV YV� PRGLILHUV � 6WDWLVWLFDO
HYLGHQFHڧ� ,Q 0� $ORQL� 9� .LPPHOPDQ� )� 5RHORIVHQ� *� :� 6DVVRRQ� .� 6FKXO]� DQG 0� :HVWHUD �HGV���
/RJLF� /DQJXDJH DQG 0HDQLQJ � ��WK $PVWHUGDP &ROORTXLXP� $PVWHUGDP� 7KH 1HWKHUODQGV� 'HFHPEHU
������ ����� 5HYLVHG 6HOHFWHG 3DSHUV� 'RUGUHFKW � 6SULQJHU� ����ڡ���

%RQDPL� 2�� %R\«� *�� DQG .HUOHURX[� )� ������� DOORPRUSKLHڧ/ڦ UDGLFDOH HW OD UHODWLRQ IOH[LRQ�FRQVWUXFWLRQڧ�
,Q %� )UDGLQ� )� .HUOHURX[� DQG 0� 3O«QDW �HGV��� $SHU©XV GH PRUSKRORJLH GX IUDQ©DLV� 6DLQW�'HQLV �
3UHVVHV GH O8ڧQLYHUVLW« GH 9LQFHQQHV� ����ڡ���

+DWKRXW� 1�� 6DMRXV� )�� DQG &DOGHURQH� %� ������� �((�/*ڦ D ODUJH YHUVDWLOH )UHQFK OH[LFRQڧ� ,Q 3URFHHGLQJV
RI /5(& �����

.DQZDO� -� ������� 7KHڦ SULQFLSOH RI OHDVW HসRUW DQG GLDFKURQLF OH[LFDO FKDQJHڧ� ,Q &DXVDOLW\ LQ WKH /DQJXDJH
6FLHQFHV� 0D[ 3ODQFN ,QVWLWXWH IRU (YROXWLRQDU\ $QWKURSRORJ\� /HLS]LJ�

/LJQRQ� 6� ������� 5)6,�ڦ DQG �,),(5 VXসL[DWLRQ LQ )UHQFK � 9HULI\LQJ GDWD WR ڧYHUL]Hڦ K\SRWKHVHVڧ� ,Q
1� +DWKRXW� )� 0RQWHUPLQL� DQG -� 7VHQJ �HGV��� 0RUSKRORJ\ LQ 7RXORXVH� 6HOHFWHG SURGHHGLQJV RI
'«FHPEUH࢔HV �� 0XQLFK � /LQFRP (XURSD� �������ڡ

/LJQRQ� 6�� 1DPHU� )�� DQG 9LOORLQJ� )� ������� H'ڦ OڧDJJOXWLQDWLRQ ¢ OD WULDQJXODWLRQ RX FRPPHQW H[SOLTXHU
FHUWDLQHV V«ULHV PRUSKRORJLTXHVڧ� ,Q )� 1HYHX� 3� %OXPHQWKDO� /� +ULED� $� *HUVWHQEHUJ�
-� 0HLQVFKDHIHU� DQG 6� 3U«YRVW �HGV��� $FWHV GX TXDWULªPH &RQJUªV 0RQGLDO GH /LQJXLVWLTXH )UDQ©DLVH�
�����ڡ����

0LFKHO� -��%�� 6KHQ� <� .�� $LGHQ� $� 3�� 9HUHV� $�� *UD\� 0� .�� 7KH *RRJOH %RRNV 7HDP� 3LFNHࣚ� -� 3��
+RLEHUJ� '�� &ODQF\� '�� 1RUYLJ� 3�� DQG6WHYHQ 3LQNHU� -� 2�� 1RZDN� 0� $�� DQG $LGHQ� (� /� �������
DQWLWDWLYHࣟڦ DQDO\VLV RI FXOWXUH XVLQJ PLOOLRQV RI GLJLWL]HG ERRNVڧ� 6FLHQFH� �� �����ڡ���
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&RQFOXVLRQV

1DPHU� )� ������� GMHFWLYDO$ڦ EDVHV RI )UHQFK �DOLVHU DQG �DULVHU YHUEV � V\QFUHWLVP RU XQGHUVSHFLILFDWLRQ ڧ"
,Q 1� +DWKRXW� )� 0RQWHUPLQL� DQG -� 7VHQJ �HGV��� 0RUSKRORJ\ LQ 7RXORXVH� 6HOHFWHG SURGHHGLQJV RI
'«FHPEUH࢔HV �� 0XQLFK � /LQFRP (XURSD� ����ڡ���

3ODJ� ,� ������� 0RUSKRORJLFDO SURGXFWLYLW\� %HUOLQ � 0RXWRQ GH *UX\WHU�

3ODJ� ,�� +RPDQQ� -�� DQG .XQWHU� *� ������� \RPRSKRQ+ڦ DQG PRUSKRORJ\ � 7KH DFRXVWLFV RI ZRUG�ILQDO �6
LQ (QJOLVKڧ� -RXUQDO RI /LQJXLVWLFV�

3O«QDW� 0� ������� HOTXHVࣟڦ WKªPHV GH UHFKHUFKH DFWXHOV HQ PRUSKRSKRQRORJLH IUDQ©DLVHڧ� &DKLHUV GH
OH[LFRORJLH� �� ����ڡ��

3O«QDW� 0� DQG 5RFK«� 0� ������� 3URVRGLFڦ FRQVWUDLQWV RQ VXসL[DWLRQ LQ )UHQFKڧ� ,Q *� (� %RRLM�
-� GH &HVDULV� $� 5DOOL� DQG 6� 6FDOLVH �HGV��� 7RSLFV LQ 0RUSKRORJ\� 6HOHFWHG 3DSHUV IURP WKH 7KLUVW
0HGLWHUUDQHDQ 0RUSKRORJ\ 0HHWLQJ� %DUFHORQD � ,8/$�8QLYHUVLWDW 3RPSHX )DEUD� ���ڡ����

6WUQDGRY£� -� ������� /HV U«VHDX[ DGMHFWLYDX[ � 6XU OD JUDPPDLUH GHV DGMHFWLIV G«QRPLQDX[ HQ IUDQ©DLV� 3K�'�
WKHVLV� 8QLYHUVLW« 3DULV 'LGHURW HW 8QLYHU]LWD .DUORYD 9 3UD]H�

7ULERXW� '� ������� /HV FRQYHUVLRQV GH QRP ¢ YHUEH HW GH YHUEH ¢ QRP HQ IUDQ©DLV� 3K�'� WKHVLV� 8QLYHUVLW«
3DULV 'LGHURW�
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