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Introduction
3UpVHQWDWLRQ� JpQpUDOH� GX� FKRL[� GX� VXMHW�
DLQVL�TXH�GH�OD�VRXUFH�GHV�GRQQpHV�HW�OHV
PpWKRGHV�VWDWLVWLTXHV�XWLOLVpHV

/H�FKRL[�GX�VXMHW�±�VRXUFH�GHV�GRQQpHV

/H�EXW�GH�QRWUH�FDV�HVW�GH�WHQWHU�GªH[SOLTXHU�OHV�pPLVVLRQV�GH�JD]�FDUERQLTXH��&2��
GDQV�OH�PRQGH�HQWLHU��1RXV�DYRQV�FKRLVL�FH�WKqPH�FDU�LO�VªDJLW�GªXQ�VXMHW�GªDFWXDOLWp
�WRXW� FRPPH� QRV� GRQQpHV�� HW� TXªLO� HVW� DX� FHQWUH� GHV� SUpRFFXSDWLRQV� GHV
JRXYHUQHPHQWV��1RXV�DYRQV�SXLVp� QRV�GRQQpHV�GDQV� OH� ��.(<� �:25/'� � (1(5*<
67$7,67,&6��� GH� Oª$JHQFH� ,QWHUQDWLRQDOH� GH� OªeQHUJLH� �,($�� GLVSRQLEOH� j� OªDGUHVVH
KWWS���ZZZ�LHD�RUJ�VWDWV�ILOHV�NH\VWDWV�VWDWVB���KWP� DILQ� GªREWHQLU� GHV� YDOHXUV
DFWXHOOHV��1RXV�DYRQV�XWLOLVp�OH�ORJLFLHO�6366������HW�DFFHVVRLUHPHQW�([FHO��SRXU�WRXWH
OD�SDUWLH��FDOFXOV���ORUV�GH�QRV�DQDO\VHV�FDU�LO�VH�SUrWH�LGpDOHPHQW�j�FHW�H[HUFLFH�

0pWKRGHV�XWLOLVpHV

3RXU�DQDO\VHU�OHV�GRQQpHV�EUXWHV��QRXV�DYRQV�WRXW�GªDERUG�SURFpGp�j�XQH�UpJUHVVLRQ
VLPSOH�SHUPHWWDQW�GªDYRLU�XQH� LGpH�JpQpUDOH�GH� OD�VLWXDWLRQ��&HWWH�PpWKRGH�QRXV�D
UDSLGHPHQW� PLVH� HQ� JDUGH� FRQWUH� OH� IDLW� TXªXQH� GRQQpH� TXL� SRVVqGH� XQ� SRLGV
LPSRUWDQW�SHXW�LQIOXHQFHU�pQRUPpPHQW�QRWUH�GURLWH�GH�UpJUHVVLRQ�

(QVXLWH�� QRXV� DYRQV� SURFpGp� j� XQH� DQDO\VH� HQ� FRPSRVDQWHV� SULQFLSDOHV� SRXU
H[SOLTXHU� DX� PLHX[� OHV� pPLVVLRQV� GH� &2��� &RPPH� QRXV� GLVSRVLRQV� GªXQH� JUDQGH
TXDQWLWp�GH�GRQQpHV�TXDQWLWDWLYHV��OªDQDO\VH�IDFWRULHOOH�QRXV�D�SHUPLV�GH�VLPSOLILHU�OH
WDEOHDX�SULQFLSDO�HQ�UHJURXSDQW� OHV�YDULDEOHV��/H�FKRL[�GHV�FRPSRVDQWHV�SULQFLSDOHV
VªHVW� HIIHFWXp� SULQFLSDOHPHQW� VXU� OH� FULWqUH� GH� OD� YDOHXU� SURSUH� �RQ� UHWLHQW� OHV
FRPSRVDQWHV� GRQW� OD� YDULDQFH� HVW� VXSpULHXUH� j� XQ� FDU� HOOHV� DSSRUWHQW� SOXV
GªLQIRUPDWLRQV� TXH� OHV� YDULDEOHV� GH� GpSDUW��� &HWWH� DQDO\VH� GHYUDLW� pJDOHPHQW
FRQILUPHU�OD�VHJPHQWDWLRQ�HIIHFWXpH�DYHF�OD�PpWKRGH�SUpFpGHQWH�

1RXV�DYRQV� ILQDOHPHQW�HQWUHSULV�XQH�FODVVLILFDWLRQ�FDU�QRXV�SRVVpGLRQV�XQ�QRPEUH
H[WUrPHPHQW�pOHYp�GH�SD\V��/H�EXW�GH�FHWWH�GpPDUFKH�pWDLW�GªHVVD\HU�GH�FRQVWUXLUH
GHV� JURXSHV� GH� SD\V� OH� SOXV� KpWpURJqQH� HQWUH� OHV� JURXSHV� �EHWZHHQ�� HW� OH� SOXV
KRPRJqQH�j�OªLQWpULHXU��ZLWKLQ��GH�FHX[�FL��,O�HVW�YUDL�TXH�QRXV�DYLRQV�DXSDUDYDQW�GpMj
XQH�LGpH�VXU�OªH[LVWHQFH�GH�GLIIpUHQWV�JURXSHV�HW�QRXV�DYRQV�YRXOX�OD�GpPRQWUHU��8QH
GHV� SULQFLSDOHV� GLIILFXOWpV� D� pWp� GH� GpWHUPLQHU� OH� QRPEUH� GH� QXDJHV� TXH� QRXV
YRXOLRQV� REWHQLU�� &RPPH� OD� PpWKRGH� GX� ��.�PHDQ� FOXVWHU��� HVW� WUqV� YRODWLOH� �OHV
GLIIpUHQFHV� VXLYDQW� OH� QRPEUH� GH� QXDJHV� FKRLVLV� VRQW� LPSRUWDQWHV��� QRXV� DYRQV
HIIHFWXpV�GH�PXOWLSOHV�LWpUDWLRQV�QRXV�SHUPHWWDQW�GH�UHFKHUFKHU�OH�QRPEUH�GH�FODVVHV
��RSWLPDO���SHUPHWWDQW�GH�GpFRXYULU� XQH� WHQGDQFH� HW� DYRQV�GpFLGp�GH�SUpVHQWHU� OD
YHUVLRQ�j�FLQT�JURXSHV�
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La régression linéaire
1RXV� DOORQV� GDQV� FHWWH� SDUWLH� QRXV
LQWpUHVVHU� DX[� GHX[� IDFWHXUV� SULQFLSDX[
UHODWLIV�j�OD�SROOXWLRQ�PRQGLDOH

,QWURGXFWLRQ�j�OD�UpJUHVVLRQ�OLQpDLUH

3RXU�PHWWUH�HQ�pYLGHQFH�OHV�IDFWHXUV�MRXDQW�XQ�U{OH�GpWHUPLQDQW�GDQV�OD�TXDQWLWp�GH
&2��pPLV��QRXV�HIIHFWXRQV�WRXW�G
DERUG�XQH�DQDO\VH�GH�UpJUHVVLRQ�OLQpDLUH�VLPSOH��/H
IDFWHXU� OH� SOXV� LPSRUWDQW� HVW� VDQV� GRXWH� OH� SURGXLW� LQWpULHXU� EUXW�� TXL� VHUD� QRWUH
YDULDEOH�H[SOLFDWLYH�

3RXU�FRPPHQFHU��QRXV�DYRQV�FKRLVL�OHV�����SD\V�GH�QRWUH�EDVH�GH�GRQQpHV�GHVTXHOV
QRXV�HQ�DYRQV�UHWLUp�TXDWUH��OD�%HOJLTXH��Oª(VSDJQH��OD�5XVVLH�HW�OH�%UpVLO��DILQ�GH�WHVWHU
OD�GURLWH�GH�UpJUHVVLRQ�XOWpULHXUHPHQW��6366�QRXV�D�GRQQp�OHV�UpVXOWDWV�VXLYDQWV��

0RGHO�6XPPDU\

0RGHO 5 5�6TXDUH $GMXVWHG�5
6TXDUH

6WG��(UURU�RI�WKH
(VWLPDWH

� ������ ����� ����� ��������

&RHIILFLHQWV�

0RGHO 8QVWDQGDUGL]HG
&RHIILFLHQWV

6WDQGDUGL]HG
&RHIILFLHQWV

W 6LJ� ����&RQILGHQFH
,QWHUYDO�IRU�%

% 6WG��(UURU %HWD /RZHU
%RXQG

8SSHU
%RXQG

� �&RQVWDQW� ������ ������ ����� ����� ������� ������
*'3 ����� ����� ����� ����� ����� ����� �����

/H�FRHIILFLHQW�GH��FRUUpODWLRQ�GH�������QRXV�PRQWUH�TXªLO�H[LVWH�XQH�OLDLVRQ�WUqV�IRUWH
HW� SRVLWLYH� HQWUH� OªpPLVVLRQ� GH�&2�� GHV� SD\V� REVHUYpV� HW� OHXU� QLYHDX� GH� 3,%��8QH
UpJUHVVLRQ� OLQpDLUH� GpFULUDLW� GRQF� ELHQ� FH� OLHQ�� /H� FRHIILFLHQW� GH� GpWHUPLQDWLRQ� HVW
pJDOHPHQW� WUqV� pOHYp�� HW� QRXV� PRQWUH� TXH� GpMj� VHXOH� QRWUH� YDULDEOH� 3,%� SHUPHW
GªH[SOLTXHU�������GH�OD�YDULDEOH�H[SOLTXpH�

7RXWHIRLV��QRXV�QH�UHVWRQV�SDV�j�FHWWH�VROXWLRQ��8Q�WHVW�GH�6WXGHQW�QH�QRXV�FRQILUPH
SDV� OD� VLJQLILFDWLRQ� GX� OLHQ� HW� OH� JUDSKLTXH� QRXV� GRQQH� XQH� DXWUH� LQIRUPDWLRQ� WUqV
LQWpUHVVDQWH�

������������������������������������������������
��Predictors: (Constant), GDP
��Dependent Variable: CO2
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(Q�HIIHW��FRPPH�RQ�YRLW�VXU�OH�JUDSKLTXH��XQ�VHXO�SD\V��OHV�eWDWV�8QLV��LQIOXHQFH�WURS
QRWUH� GURLWH� GH� UpJUHVVLRQ�� $YHF� XQ� QLYHDX� GH� 3,%� GH� SOXV� GH� ����� PLOOLDUGV� GH
GROODUV�� OH�SD\V�D�XQH�pPLVVLRQ�GH�&2��GH������PLOOLRQV�GH�WRQQHV��6D�VWUXFWXUH�GH
FRQVRPPDWLRQ�GªpQHUJLH� HVW� WRWDOHPHQW� GLIIpUHQWH�GH� FHOOH� GHV� DXWUHV�SD\V�� FH� TXL
QRXV�HPSrFKH�GH�OH�FRPSDUHU�DYHF�FHX[�FL�VXU�OHV�PrPHV�EDVHV�

3RXU�pYLWHU�XQH� UpJUHVVLRQ� WURS�ELDLVpH��QRXV�SUpIpURQV�GRQF�DEDQGRQQHU� OHV� eWDWV�
8QLV� HW� QRXV� FRQFHQWUHU� VXU� OHV� ����SD\V� UHVWDQWV� �GRQW� QRXV� HQ� JDUGRQV� WRXMRXUV
TXDWUH�SRXU�QRV�WHVWV�XOWpULHXUV��

/HV�FRXSOHV�GH�GRQQpHV�3,%���&2��GHV�����SD\V�ILQDOHPHQW�FKRLVLV�VRQW�SUpVHQWpV�SDU
OH�JUDSKLTXH�VXLYDQW�
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/D� IRUPH� G
HOOLSVH� GX� QXDJH� GHV� SRLQWV� QRXV� SHUPHW� G
DYRLU� XQH� SUHPLqUH� DQDO\VH
YLVXHOOH�� 1RXV� YR\RQV� TX
XQH� GURLWH� G
DMXVWHPHQW� SHXW� rWUH� VXSHUSRVpH�� PDLV� OD
TXDOLWp�G
DMXVWHPHQW�QH�SHXW�SDV�rWUH�pYDOXpH�DYHF�SUpFLVLRQ��3RXU�FHOD��QRXV�DOORQV
H[DPLQHU�GH�QRXYHDX�OH�WDEOHDX�GH�UpVXOWDW�IRXUQL�SDU�OH�ORJLFLHO�

5pVXOWDWV�GH�OD�UpJUHVVLRQ�OLQpDLUH

9DULDEOHV�(QWHUHG�5HPRYHG�

0RGHO 9DULDEOHV�(QWHUHG 9DULDEOHV�5HPRYHG 0HWKRG
� *'3� � (QWHU

0RGHO�6XPPDU\

0RGHO 5 5�6TXDUH $GMXVWHG�5
6TXDUH

6WG��(UURU�RI�WKH
(VWLPDWH

� ����� ����� ���� �������

$129$�

0RGHO 6XP�RI
6TXDUH

GI 0HDQ
6TXDUH

) 6LJ�

� 5HJUHVVLRQ ��������� � ��������� ������� ������

5HVLGXDO ��������� ��� ��������
7RWDO ��������� ���

&RHIILFLHQWV�

0RGHO 8QVWDQGDUGL]HG
&RHIILFLHQWV

6WDQGDUGL]H
G

&RHIILFLHQWV

W 6LJ� ����&RQILGHQFH
,QWHUYDO�IRU�%

% 6WG��(UURU %HWD /RZHU
%RXQG

8SSHU
%RXQG

� �&RQVWDQW� ����� ����� ����� ����� ����� ������
*'3 ����� ����� ���� ������ ����� ����� �����

1RXV�WURXYRQV�OD�GURLWH�GH�UpJUHVVLRQ�OLQpDLUH�VXLYDQWH���&Ã�� ���������������
*'3

1RXV� DOORQV� IDLUH� XQ� WHVW� G
DMXVWHPHQW� GH� χ�� SRXU� V
DVVXUHU� GH� OD� QRUPDOLWp� GHV
GLVWULEXWLRQV�LQGLYLGXHOOHV��6L�OH�WHVW�HVW�SRVLWLI�QRXV�SRXUURQV�FDOFXOHU�OH�U�

1RXV� FRPSDURQV� XQH� GLVWULEXWLRQ� REVHUYpH� �OHV� GRQQpHV� EUXWHV� VXU� O
pPLVVLRQ� GH
&2���DYHF�XQH�GLVWULEXWLRQ� WKpRULTXH� �O
pPLVVLRQ�GH�&2�� FDOFXOp�DYHF� OD� UpJUHVVLRQ
OLQpDLUH�VLPSOH��

������������������������������������������������
��Dependent Variable: CO2
��$OO�UHTXHVWHG�YDULDEOHV�HQWHUHG
��3UHGLFWRUV���&RQVWDQW���*'3
��Dependent Variable: CO2
��3UHGLFWRUV���&RQVWDQW���*'3
��Dependent Variable: CO2
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/
K\SRWKqVH�QXOOH�SRVWXOH�TXH�OD�YDULDEOH�REVHUYpH�VXLW�XQH�ORL�WKpRULTXH�GRQQpH��6L
+R�HVW�YUDLH��DORUV�FKDTXH�YDOHXU�REVHUYpH�GRLW�pJDOHU�XQH�YDOHXU�FRUUHVSRQGDQWH�GH
OD�GLVWULEXWLRQ�WKpRULTXH�

∑ −=
7K

7K2EV �

� ��χ

/H�χ��FDOFXOp�QRXV�GRQQH�������

/H�χ��WKpRULTXH�DYHF�����GHJUpV�GH�OLEHUWp��N����HW�XQ�VHXLO�GH�ULVTXH�GH����HVW
GH�������

χ�� WKpRULTXH!� χ�� FDOFXOp�� QRXV� DFFHSWRQV� +��� FH� TXL� VLJQLILH� TXH� OHV� pFDUWV
REVHUYpV�VRQW�GXV�DX�KDVDUG�

/H� FRHIILFLHQW� GH� FRUUpODWLRQ� OLQpDLUH� GH� ����� LQGLTXH� XQH� OLDLVRQ� IRUWH� HW� SRVLWLYH�
3RXU� YpULILHU� FHWWH� FRUUpODWLRQ�� QRXV� SRVRQV� OHV� K\SRWKqVHV� VXLYDQWHV�� TXH� QRXV
DQDO\VHURQV�j�O
DLGH�G
XQ�WHVW�GH�6WXGHQW�

• +���U� ����GRQF�LO�Q
\�D�SDV�GH�OLDLVRQ�HQWUH�OHV�GHX[�YDULDEOHV

• +���U�≠��

/H�WHVW�GH�6WXGHQW�j�Q���GHJUpV�GH�OLEHUWp�DYHF�XQH�LQWHUYDOOH�GH�FRQILDQFH�GH����
GRQQH�XQH�YDOHXU�GH���������/H�ORJLFLHO�IRXUQLW�XQH�S�YDOXH�GH��������QRXV�UHMHWRQV
GRQF�+��HW�FRQFOXRQV�TXH�OD�FRUUpODWLRQ�REVHUYpH�HQWUH�OH�3,%�HW�OHV�UHMHWV�GH�&2��HVW
VLJQLILFDWLYHPHQW�GLIIpUHQWH�GH����LO�\�D�GRQF�ELHQ�XQH�OLDLVRQ�HQWUH�OHV�GHX[�YDULDEOHV�
'H� SOXV�� OHV� FRHIILFLHQWV� GH� OD� GURLWH� GH� UpJUHVVLRQ� VRQW� ELHQ� GDQV� O
LQWHUYDOOH� GH
FRQILDQFH��FH�TXL�QRXV�PRQWUH�pJDOHPHQW�TXH�OD�UHODWLRQ�HVW�VLJQLILFDWLYH�

1RXV�UHPDUTXRQV�pJDOHPHQW�TXH�OD�S�YDOXH�VXU�OD�FRQVWDQWH�HVW�VLJQLILFDWLYH�

/H�FRHIILFLHQW�GH�GpWHUPLQDWLRQ�GH�������LQGLTXH�XQH�ERQQH�TXDOLWp�GH�UpJUHVVLRQ��/H
PRGqOH� H[SOLTXH� ������ GH� O
pPLVVLRQ� GH� &2��� 3RXU� pYDOXHU� QRWUH� PRGqOH�� QRXV
XWLOLVRQV�OH�WHVW�GH�)LVKHU�VXLYDQW�

• +��� 5
��  � ��� GRQF� OD� TXDOLWp� GH� O
DMXVWHPHQW� Q
HVW� SDV� VLJQLILFDWLYH

�pJDOLWp�GH�OD�YDULDQFH�H[SOLTXpH�HW�GH�OD�YDULDQFH�UpVLGXHOOH�

• +���5
��≠��

/D�YDOHXU�GH�)�FDOFXOpH�pWDQW�GH����������DYHF�XQH�S���YDOXH�GH��������QRXV�UHMHWRQV
O
K\SRWKqVH����1RWUH�PRGqOH�HVW�GRQF�YUDLPHQW�SHUWLQHQW�

/ªpTXDWLRQ�GH�UpJUHVVLRQ�HVW���&Ã�� ���������������
*'3

1RXV� DYRQV� SDU� FRQVpTXHQW� FRQVWDWp� TXH� OH�PRGqOH� pWDLW� LQWpUHVVDQW�� 1RXV� DOORQV
SUpGLUH�OªpPLVVLRQ�GH�&2��SRXU�OHV�SD\V�TXH�QRXV�DYLRQV�SUpDODEOHPHQW�UHWLUpV��FªHVW
j�GLUH�OD�%HOJLTXH��Oª(VSDJQH��OH�%UpVLO�HW�OD�5XVVLH�

%HOJLTXH

• �������������
������� �������PLOOLRQV�GH�WRQQHV�GH�&2�

• /ªpPLVVLRQ�GH�&2��UpHO�HVW�GH��������PLOOLRQV�GH�WRQQHV�GH�&2�
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(VSDJQH

• �������������
������� �������PLOOLRQV�GH�WRQQHV�GH�&2�

• /ªpPLVVLRQ�GH�&2��UpHO�HVW�GH��������PLOOLRQV�GH�WRQQHV�GH�&2�

%UpVLO

• �������������
������� ��������PLOOLRQV�GH�WRQQHV�GH�&2�

• /ªpPLVVLRQ�GH�&2��UpHO�HVW�GH�������PLOOLRQV�GH�WRQQHV�GH�&2�

5XVVLH

• �������������
������� ��������PLOOLRQV�GH�WRQQHV�GH�&2�

• /ªpPLVVLRQ�GH�&2��UpHO�HVW�GH���������PLOOLRQV�GH�WRQQHV�GH�&2�

&RQFOXVLRQ�GH�OD�UpJUHVVLRQ�OLQpDLUH

1RXV�UHPDUTXRQV�TXH�SRXU�OHV���SUHPLHUV�SD\V��OªHVWLPDWLRQ�HVW�UHODWLYHPHQW�ERQQH�
1RXV�SRXYRQV�HQ�FRQFOXUH�TXH� OH�SURGXLW� LQWpULHXU�EUXW�H[SOLTXH� HQ� JUDQGH�SDUWLH
O
pPLVVLRQ�GH�&2���&HOD�FRQILUPH�QRWUH�SUHPLqUH�LQWXLWLRQ�

3DU� FRQWUH�� QRXV� YR\RQV� TXH� SRXU� OD� 5XVVLH�� OH� SURGXLW� LQWpULHXU� EUXW� QªHVW� SDV
IRUFpPHQW� OH� PHLOOHXU� IDFWHXU� H[SOLTXDQW� OªpPLVVLRQ� GH� &2��� LO� \� HQ� D� V�UHPHQW
GªDXWUHV��1RWUH�PRGqOH�Q
HVW�GRQF�SDV�FRPSOHW�HW�QRXV�DOORQV�HVVD\HU�GH�O
DIILQHU�HQ
IDLVDQW�XQH�DQDO\VH�IDFWRULHOOH�
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Analyse en composantes
Principales (ACP)
1RXV�DYRQV�YX�SUpFpGHPPHQW�TXH�OH�3,%
QH�VXIILVDLW�SDV�j�H[SOLTXHU�VXIILVDPPHQW
ELHQ�OD�TXDQWLWp�G¶pPLVVLRQ�GH�&2���&¶HVW
OD� UDLVRQ� SRXU� ODTXHOOH� QRXV� IDLVRQV� LFL
XVDJH�GH�O¶$&3�

2EMHFWLIV�GH�O¶DQDO\VH�HQ�FRPSRVDQWHV�SULQFLSDOHV

/D�SDUWLH�GH�UpJUHVVLRQ�VLPSOH�QRXV�D�PRQWUp�TXH�QRXV�GHYRQV�DSSDUHPPHQW�DXVVL
SUHQGUH� HQ� FRQVLGpUDWLRQ� G
DXWUHV� YDULDEOHV� TXH� OH� 3,%� SRXU� PLHX[� H[SOLTXHU� OHV
TXDQWLWpV�G
pPLVVLRQV�GH�&2��GHV�GLYHUV�SD\V�

,QWXLWLYHPHQW��QRXV�FRPSUHQRQV�OD�QpFHVVLWp�GH�OD�SULVH�HQ�FRQVLGpUDWLRQ�OD�WDLOOH�GH
OD� SRSXODWLRQ� �FRQVRPPDWLRQ� GH� EDVH� G
pQHUJLH��� OD� SURGXFWLRQ� LQGLJqQH� �SDU
H[HPSOH�G
pOHFWULFLWp�� OH�F\FOH�pQHUJpWLTXH�HVW�UHVSRQVDEOH�SRXU�����GHV�pPLVVLRQV
G
DFWLYLWpV�KXPDLQHV���OHV�LPSRUWDWLRQV�QHWWHV�G
pQHUJLH��FH�TXL�H[SOLTXH�XQH�TXDQWLWp
PRLQV� pOHYpH� G
pPLVVLRQV� GDQV� XQ� SD\V� LPSRUWDWHXU� QHW��� OD� FRQVRPPDWLRQ
G
pOHFWULFLWp��HWF��SRXU�H[SOLTXHU�OHV�pPLVVLRQV�GH�&2��GDQV�XQ�SD\V�

'DQV�OD�SXEOLFDWLRQ�GX���,QWHUQDWLRQDO�(QHUJ\�$JHQF\����.H\�:RUOG�(QHUJ\�6WDWLVWLFV�
�����HGLWLRQ� �pGLWLRQ� OD�SOXV� UpFHQWH���XWLOLVpH� LFL�� QRXV�DYRQV�REWHQX�GHV�GRQQpHV
�(QHUJ\�,QGLFDWRUV���TXL�SRXUUDLHQW�QRXV�DLGHU�D�PLHX[�H[SOLTXHU�FHV�pPLVVLRQV��0DLV
FHV�GRQQpHV� VRQW�SUREDEOHPHQW� WUqV� FRUUpOpHV��8QH�QDWLRQ� LQGXVWULDOLVpH�� DYHF�XQH
�UHODWLYHPHQW�� JUDQGH� SRSXODWLRQ�� D� EHVRLQ� G
XQH� ��7RWDO� 3ULPDU\� (QHUJ\� 6XSSO\��
pOHYpH��D�XQH�FRQVRPPDWLRQ�G
pOHFWULFLWp�pOHYpH��HWF�

3RXU� WURXYHU� GHV� IDFWHXUV� YDULDEOHV� QRQ� FRUUpOpHV�� QRXV�GHYURQV�GRQF� VLPSOLILHU� FH
WDEOHDX�SDU�UHJURXSHPHQW�GHV�YDULDEOHV� LQLWLDOHV��&HWWH�VWUXFWXUDWLRQ�QRXV�SHUPHWWUD
GH�PHWWUH�j�MRXU�OHV�FRPSRVDQWHV�FDFKpHV��FH�TXL�VLPSOLILHUD�O
LQWHUSUpWDWLRQ�

(Q�SOXV��OD�SUHPLqUH�FRPSRVDQWH�SULQFLSDOH�QRXV�GRQQH�LPPpGLDWHPHQW�OD�UpJUHVVLRQ
PXOWLSOH��SOXV�FRPSOqWH�TXH�OD�UpJUHVVLRQ�VLPSOH��VL�FHOOH�FL�HVW�YDOLGpH�QDWXUHOOHPHQW��
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/D�WHFKQLTXH�GH�O
$QDO\VH�HQ�&RPSRVDQWHV�3ULQFLSDOHV

1RXV� DOORQV� FKHUFKHU� GHV� FRPELQDLVRQV� OLQpDLUHV� GHV� �� YDULDEOHV� GH� GpSDUW� TXL
FRQWULEXHQW�� FKDFXQH� SRXU� XQH� SDUW� GpFURLVVDQWH�� j� OD� YDULDQFH� GHV� GRQQpHV� GH
GpSDUW��/HV�FRHIILFLHQWV�FRQVWLWXHQW�OH�PD[LPXP�GH��YDULDQFH�FRQWHQX�GDQV�OH�WDEOHDX
GH�GRQQpHV�LQLWLDOHV��/H�ORJLFLHO�6366�IDLW�DXWRPDWLTXHPHQW�OHV�FDOFXOV��PDLV�FH�VHUD�j
QRXV�GH�VSpFLILHU�OHV�WDEOHDX[�TXH�QRXV�YRXORQV�DYRLU��VªLOV�VRQW�GLIIpUHQWV�GH�FH�TXH
OH�SURJUDPPH�QRXV�GRQQH�FRPPH�WDEOHDX[�VWDQGDUGV��� OH�QRPEUH�HW� OHV�QRPV�GHV
QRXYHDX[�FRPSRVDQWV�

3URFHVVXV�GH�FDOFXO
,O� HVW� LQWpUHVVDQW�GH� YRLU� LQLWLDOHPHQW� OHV� VWDWLVWLTXHV�GHVFULSWLYHV� GHV� YDULDEOHV� GDQV
QRWUH�DQDO\VH�IDFWRULHOOH�

'HVFULSWLYH�6WDWLVWLFV

0HDQ 6WG��'HYLDWLRQ $QDO\VLV�1
3RSXODWLRQ �������� �������� ���

*'3 �������� ��������� ���
*'3��333� �������� ��������� ���
(QHUJ\�3URG� �������� �������� ���
1HW�,PSRUWV �������� ����������� ���

73(6 �������� �������� ���
(OHF��&RQV� �������� ��������� ���

&2��(PLVVLRQV �������� ��������� ���

1RXV� WUDYDLOORQV� VXU� GHV� GRQQpHV� FHQWUpHV� UpGXLWHV� SDUFH� TXH� QRXV� DYRQV� GHV
GRQQpHV� GH� GpSDUW� DYHF� GHV� XQLWpV� GH� PHVXUH� H[WUrPHPHQW� KpWpURJqQHV�� FH� TXL
QRXV�GRQQH�GHV�PR\HQQHV�HW�GHV�YDULDQFHV�WUqV�GLIIpUHQWHV�

$YDQW� GH� FRPPHQFHU� OHV� DQDO\VHV�� QRXV� DYRQV� YpULILp� TXH� OHV� GRQQpHV� VRLHQW
IDFWRULVDEOHV�� /
$&3� D� XQ� VHQV� LFL�� FDU� OHV� FRUUpODWLRQV� HQWUH� XQ� JUDQG� QRPEUH� GH
YDULDEOHV�VRQW�WUqV�pOHYpHV��'ªXQ�DXWUH�F{Wp��WRXWHV�OHV�YDULDEOHV�QH�VRQW�SDV�WHOOHPHQW
FRUUpOpHV�� GRQF� QRXV� Q
DOORQV� SDV� WURXYHU� XQ� QXDJH� j� XQH� VHXOH� GLPHQVLRQ�� 1RXV
UHPDUTXRQV�TXH�OHV�LPSRUWDWLRQV�QHWWHV�IRUPHQW�O
H[FHSWLRQ�GDQV�QRWUH�WDEOHDX�

&HFL�QRXV�VXJJqUH�GHX[�GLPHQVLRQV�
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&RUUHODWLRQ�0DWUL[�

3RSXOD�
WLRQ

*'3 *'3
�333�

(QHUJ\
3URG�

1HW
,PSRUWV

73(6 (OHF�
&RQV�

&2�
(PLVVLRQV

3RSXODWLRQ ����� ���� ���� ���� ���� ���� ���� ����
*'3 ���� ����� ���� ���� ���� ���� ���� ����
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(QHUJ\�3URG� ���� ���� ���� ����� ���� ���� ���� ����
1HW�,PSRUWV ���� ���� ���� ���� ����� ���� ���� ����

73(6 ���� ���� ���� ���� ���� ����� ���� ����
(OHF��&RQV� ���� ���� ���� ���� ���� ���� ����� ����
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&2��(PLVVLRQV ���� ���� ���� ���� ���� ���� ���� �����
3RSXODWLRQ ���� ���� ���� ���� ���� ���� ����

*'3 ���� ���� ���� ���� ���� ���� ����
*'3��333� ���� ���� ���� ���� ���� ���� ����
(QHUJ\�3URG� ���� ���� ���� ���� ���� ���� ����
1HW�,PSRUWV ���� ���� ���� ���� ���� ���� ����

73(6 ���� ���� ���� ���� ���� ���� ����
(OHF��&RQV� ���� ���� ���� ���� ���� ���� ����

6L
J�
��
��
WD
LOH

G
�

&2��(PLVVLRQV ���� ���� ���� ���� ���� ���� ����

/H� WDEOHDX� VXLYDQW� QRXV� GRQQH� G
DERUG� OHV� GLIIpUHQWHV� FRPSRVDQWHV� WURXYpHV
�SUHPLqUH�FRORQQH��� OD� YDULDQFH�GH�FKDFXQH�GHV� FRPSRVDQWHV� �GHX[LqPH�FRORQQH��
F
HVW�j�GLUH� OD�YDOHXU�SURSUH�� OD�SDUW�GH�YDULDQFH� LQLWLDOH� UHSUpVHQWpH�SDU�FKDFXQH�GH
FHOOHV�FL��WURLVLqPH�FRORQQH��HW�OD�YDOHXU�FXPXODWLYH�GH�FHWWH�YDULDQFH�H[SOLTXpH�

7RWDO�9DULDQFH�([SODLQHG��

,QLWLDO
(LJHQYDOXHV

([WUDFWLRQ
6XPV�RI
6TXDUHG
/RDGLQJV

&RPSRQHQW 7RWDO ��RI
9DULDQFH

&XPXODWLYH
�

7RWDO ��RI
9DULDQFH

&XPXODWLYH
�

� ����� ������ ������ ����� ������ ������
� ���� ������ ������ ���� ������ ������
� ���� ����� ������
� �����(��� ���� ������
� �����(��� �����(��� ������
� �����(��� �����(��� ������
� �����(��� �����(��� ������
� �����(��� �����(��� �������

3RXU� OD� SUHPLqUH� FRPSRVDQWH� FDOFXOpH�� QRXV� DYRQV� GRQF� XQH� YDOHXU� SURSUH
�YDULDQFH��GH��������FH�TXL�UHSUpVHQWH���������GH�OD�YDULDQFH�GHV�YDULDEOHV�FHQWUpHV
UpGXLWHV� LQLWLDOHV�� /HV� GHX[�SUHPLqUHV� FRPSRVDQWHV� UHSUpVHQWHQW� GRQF� ��������GH
O
HQVHPEOH�LQLWLDO��FH�TXL�QRXV�VHPEOH�WUqV�pOHYp�

������������������������������������������������
��'HWHUPLQDQW� ������(���
���([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�
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1RXV� YR\RQV� GRQF� TXH� OH� SUHPLHU� FRPSRVDQW� JpQqUH� XQH� YDOHXU� SURSUH� pOHYpH�
1RXV�GHYRQV�HQ�WRXW�FDV�SUHQGUH�FH�FRPSRVDQW�HQ�FRQVLGpUDWLRQ��(Q�IDLW�OH�FULWqUH�GH
.DLVHU�QRXV�GLW�GH�SUHQGUH�WRXWHV�OHV�FRPSRVDQWHV�DYHF�XQH�YDOHXU�SURSUH�VXSpULHXUH
j�XQ��1RXV�GHYULRQV��DYHF�FH�FULWqUH��ODLVVHU�OH�GHX[LqPH�FRPSRVDQW�GH�F{Wp��FDU�FH
GHUQLHU�H[SOLTXH�PRLQV�TXH�O
XQH�GHV�YDULDEOHV�LQLWLDOHV�

1RXV�DYRQV�FHSHQGDQW�RSWp�SRXU� OH�SUHQGUH�GDQV� O
DQDO\VH�SDU� OH� IDLW�TX
LO�H[SOLTXH
SUHVTXH����GH�OD�YDULDWLRQ��PrPH�YDULDQFH�TXH�OHV�YDULDEOHV�LQLWLDOHV��GRQF�LO�DSSRUWH
DXWDQW�G
LQIRUPDWLRQV���&HOD�QRXV�GRQQH�XQH�GHX[LqPH�FRPSRVDQWH�SULQFLSDOH�TXH�OH
VFUHH�WHVW� YDORULVH� FRPPH� DFFHSWDEOH�� 'DQV� OH� 6FUHH�3ORW�� RQ� UHWLHQW� OHV� YDOHXUV
SURSUHV�VH�VLWXDQW�DX�GHVVXV�GHV���pERXOLV���

Scree Plot

Component Number
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&ªHVW� OD� UDLVRQ� SRXU� ODTXHOOH� QRXV� DYRQV� FRQILJXUpV� OH� ORJLFLHO� DILQ� GH� SUHQGUH� OHV
GHX[�SUHPLqUHV�FRPSRVDQWHV��SDUWLH�GURLWH�GX�WDEOHDX�FL�GHVVXV��

/H� WDEOHDX� VXLYDQW� QRXV� PRQWUH� OD� ��.DLVHU�0H\HU�2ONLQ� 0HDVXUH� RI� 6DPSOLQJ
$GHTXDF\���HW�OH�WHVW�GH�%DUWOHWW�SRXU�OD�VSKpULFLWp��/HV�GHX[�VRQW�VLJQLILFDWLIV�

.02�DQG�%DUWOHWW
V�7HVW

.DLVHU�0H\HU�2ONLQ�0HDVXUH�RI�6DPSOLQJ�$GHTXDF\� ����
%DUWOHWW
V�7HVW�RI�6SKHULFLW\ $SSUR[��&KL�6TXDUH ��������

GI ��
6LJ� ����

1RXV�GHYRQV�PDLQWHQDQW�LQWHUSUpWHU�FHV�GHX[�FRPSRVDQWHV��/H�VHQV�FDFKp�HVW�UpYpOp
SDU�OHV�YDULDEOHV�LQLWLDOHV�DX[TXHOOHV�HOOHV�VRQW�OH�SOXV�FRUUpOpHV��6366�QRXV�FDOFXOH�FHV
FRUUpODWLRQV��ORDGLQJV���7RXWHV�OHV�YDULDEOHV�LQLWLDOHV��VDXI�OHV�LPSRUWDWLRQV�QHWWHV��VRQW
IRUWHPHQW� FRUUpOpHV� DYHF� OD� SUHPLqUH� FRPSRVDQWH��1RXV� SRXUULRQV� OD� QRPPHU� SDU
H[HPSOH� ��,QGXVWULDOLVHG�	�'HYHORSHG���� /D� GHX[LqPH� Q
HVW� TXH� IRUWHPHQW� FRUUpOpH
DYHF� FHWWH� LPSRUWDWLRQ� QHWWH��'RQF�� QRXV� O
DSSHORQV� ��'HSHQGHQF\���� (Q� IDLW�� LO� HVW
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ORJLTXH� TXH� FHWWH� YDULDEOH� QH� VH� WURXYH� SDV� GDQV� OH� QXDJH� GHV� DXWUHV�� 6L� XQ� SD\V
LPSRUWH�GH�O
pOHFWULFLWp��RQ�GRLW�OD�JpQpUHU�GDQV�XQ�DXWUH�SD\V��1RXV�QH�SRXYRQV�SDV
PRQWUHU�FH�OLHQ�GLUHFWHPHQW�

&RPSRQHQW�0DWUL[�������FRPSRQHQWV�H[WUDFWHG

&RPSRQHQW�� &RPSRQHQW��
3RSXODWLRQ ���� �����

*'3 ���� ����
*'3��333� ���� �����(���
(QHUJ\�3URG� ���� �����
1HW�,PSRUWV ���� ����

73(6 ���� ������(���
(OHF��&RQV� ���� �����(���

&2��(PLVVLRQV ���� ������(���

/H���'LVSOD\�IDFWRU�VFRUH�FRHIILFLHQW�PDWUL[���PRQWUH�OHV�FRHIILFLHQWV�SDU�OHVTXHOV�QRXV
GHYRQV�PXOWLSOLHU�OHV�YDULDEOHV�SRXU�REWHQLU�OHV�VFRUHV�GHV�IDFWHXUV��&HFL�QRXV�SHUPHW
HQ� PrPH� WHPSV� GªREWHQLU� OD� UpJUHVVLRQ� PXOWLSOH�� /HV� FKLIIUHV� GDQV� OD� SUHPLqUH
FRORQQH�GH�OD�PDWULFH�VXLYDQWH�QRXV�GRQQHQW�OH�SUHPLHU�D[H�HW�GRQF�OD�UpJUHVVLRQ�

&RPSRQHQW�6FRUH�&RHIILFLHQW�0DWUL[��

&RPSRQHQW�� &RPSRQHQW��
3RSXODWLRQ ���� �����

*'3 ���� ����
*'3��333� ���� ����
(QHUJ\�3URG� ���� �����
1HW�,PSRUWV ���� ����

73(6 ���� �����
(OHF��&RQV� ���� ����

&2��(PLVVLRQV ���� �����

/H� JUDSKLTXH� QRXV� IDFLOLWH� O
LQWHUSUpWDWLRQ� GHV� FRPSRVDQWHV�� /
D[H� KRUL]RQWDO�
��,QGXVWULDOLVHG�	�'HYHORSHG����HVW�GRQF�IRUWHPHQW�FRUUpOp�DYHF�OHV�YDULDEOHV�GDQV�OH
QXDJH�SpULSKpULTXH�HW�SUqV�GX�SUHPLHU�� /D�YDULDEOH� ��1HW� LPSRUWV��� OªHVW� DXVVL��PDLV
PRLQV�IRUWHPHQW�DYHF�FH�SUHPLHU�D[H��/HV�SD\V�LQGXVWULDOLVpV�VDQV�JUDQGH�SURGXFWLRQ
LQGLJqQH� GRLYHQW� QDWXUHOOHPHQW� LPSRUWHU� GH� OªpQHUJLH�� &HWWH� LPSRUWDWLRQ� HVW� SDU
FRQWUH�SpULSKpULTXH�HW�GDQV�OD�GLUHFWLRQ�GX�GHX[LqPH�D[H��GRQF�FRUUpOpH�

������������������������������������������������
���([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV
���([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV
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Component Plot
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3RXU� XQH� YpULILFDWLRQ� FRPSOpPHQWDLUH� GH� OD� TXDOLWp� GH� O
LQWHUSUpWDWLRQ�� QRXV
H[DPLQRQV�PDLQWHQDQW� OHV� ��FRPPXQDOLWLHV���GHV�YDULDEOHV��8QH�FRPPXQDXWp�HVW� OD
SDUW� GH� OD� YDULDQFH� GHV� YDULDEOHV� LQLWLDOHV�� UHVWLWXpH� SDU� OHV� GHX[� FRPSRVDQWHV
UHWHQXHV��,O�Q
\�D�SDV�GH�FRPPXQDXWpV�SUqV�GH����GRQF�OHV�YDULDEOHV�VRQW�ELHQ�SULVHV
HQ�FRPSWH�SDU�OHV�GHX[�FRPSRVDQWHV�

&RPPXQDOLWLHV��

,QLWLDO ([WUDFWLRQ
3RSXODWLRQ ����� ����

*'3 ����� ����
*'3��333� ����� ����
(QHUJ\�3URG� ����� ����
1HW�,PSRUWV ����� ����

73(6 ����� ����
(OHF��&RQV� ����� ����

&2��(PLVVLRQV ����� ����

$YHF�OHV�QRXYHOOHV�FRPSRVDQWHV��QRXV�DYRQV�QDWXUHOOHPHQW�� OH�WDEOHDX�VXLYDQW���/HV
FRPSRVDQWHV�VRQW�RUWKRJRQDOHV�HW�Q
RQW�SDU�FRQVpTXHQFH�SDV�GH�FRYDULDQFH�

&RPSRQHQW�6FRUH�&RYDULDQFH�0DWUL[��

&RPSRQHQW � �
� ����� ����
� ���� �����

������������������������������������������������
���([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV
���([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV
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&RQFOXVLRQ�GH�O¶DQDO\VH�HQ�FRPSRVDQWHV�SULQFLSDOHV

&HWWH� SDUWLH� QRXV� D� IRXUQL� XQH� VLPSOLILFDWLRQ� GX� WDEOHDX� GH� EDVH� HW� XQH
FRPSUpKHQVLRQ�DPpOLRUp�GH�FHOXL�FL��&HV�YDULDEOHV��VDXI�XQH��VRQW�IRUWHPHQW�FRUUpOpHV
HW�QRXV�SRXYRQV�GRQF�OHV�V\QWKpWLVHU�GDQV�XQH�YDULDEOH��&HOOHV�TXL�VH�WURXYHQW�GDQV
OH� QXDJH� GH� OD� SUHPLqUH� FRPSRVDQWH� SULQFLSDOH� SRXUUDLHQW� ELHQ� H[SOLTXHU� OHV
pPLVVLRQV�GH�&22��0DLV�FHFL�QH�YHXW�SDV�GLUH�TXH�QRWUH�PRGqOH�GH�EDVH�HVW� MXVWH�
1RXV� VRPPHV� FRQYDLQFXV� TXH� QRXV� SRXYRQV� HQFRUH� DPpOLRUHU� OD� FDSDFLWp
H[SOLFDWLYH� HW� SUpGLFWLYH� SDU� OD� SULVH� HQ� FRQVLGpUDWLRQ� G
DXWUHV� YDULDEOHV��0DLV� FHFL
FRQGXLUDLW�WURS�ORLQ��HW�VHUDLW�XQH�H[FHOOHQW�VXMHW�SRXU�XQH�UHFKHUFKH�DSSURIRQGLH�
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La classification
1RXV�DOORQV��GDQV�FHWWH�VHFWLRQ��UDQJHU�OHV
GLIIpUHQWV� SD\V� HQ� XQ� QRPEUH� GpWHUPLQp
GH� FODVVHV� DILQ� GH� SRXYRLU� IDLUH� UHVVRUWLU
GHV� WHQGDQFHV� OLpHV� DX[� IDFWHXUV
FRQVLGpUpV

,QWURGXFWLRQ�j�OD�FODVVLILFDWLRQ

1RXV�QRXV�VRPPHV� MXVTXªLFL� LQWpUHVVpV�j� OD�SROOXWLRQ�DX�QLYHDX�PRQGLDO�� FHFL�SRXU
SOXV� GH� ���� SD\V� SULV� VpSDUpPHQW�� 1RXV� DYRQV� HIIHFWXp� QRV� GLIIpUHQWHV� DQDO\VHV
SUpFpGHQWHV�VXU�FKDFXQH�GH�FHV�YDULDEOHV��,O�SHXW�FHSHQGDQW�rWUH�IRUW�LQWpUHVVDQW�GH
UHJURXSHU�OHV�GLIIpUHQWV�SD\V�HQ�GHV�FODVVHV��FOXVWHUV�HQ�DQJODLV���&HFL�QRXV�SHUPHWWUD
GH�IDLUH�UHVVRUWLU�OHV�WHQGDQFH�GHV�GLIIpUHQWV�JURXSHPHQWV�

3RXU�HIIHFWXHU�QRWUH�FODVVLILFDWLRQ��QRXV�DOORQV� QRXV� LQWpUHVVHU� j� GHX[� YDULDEOHV� TXL
VRQW�UHVVRUWLHV�FRPPH�pWDQW�HVVHQWLHOOHV�GDQV�QRV�DQDO\VHV�SUpFpGHQWHV�� ,O� VªDJLW�GX
3,%� HW� GH� OD� TXDQWLWp� GH� &2��� $ILQ� GH� SRXYRLU� FRPSDUHU� OHV� GLIIpUHQWHV� YDOHXUV
REWHQXHV��QRXV�DYRQV�LFL�UDSSRUWp�FHV�YDOHXUV�j�OªLQGLYLGX�HQ�GLYLVDQW�FHOOHV�FL�SDU� OD
WDLOOH�GH�OD�SRSXODWLRQ�GX�SD\V�FRQVLGpUp�

1RXV�REWHQRQV�DLQVL�OH�JUDSKLTXH�VXLYDQW��TXL�UHSUpVHQWH�OH�3,%�HW�OD�TXDQWLWp�GH�&2�

UDSSRUWpV�DX[�LQGLYLGXV�GHV�GLIIpUHQWV�SD\V�
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/HV�FODVVLILFDWLRQV�HIIHFWXpHV

$ILQ� GªHIIHFWXHU� OHV� FODVVLILFDWLRQV�� QRXV� DYRQV� XWLOLVp� OH� ORJLFLHO� 6366� HW� VD
IRQFWLRQ���.�PHDQ� FOXVWHU��� TXL� WHQWH� GªLGHQWLILHU� GHV� JURXSHV� UHODWLYHPHQW
KRPRJqQHV� EDVpV� VXU� GHV� FDUDFWpULVWLTXHV� SUpGpILQLHV�� HQ� XWLOLVDQW� XQ� DOJRULWKPH
QpFHVVLWDQW� OD�GpILQLWLRQ�SUpDODEOH�GX�QRPEUH�GH�FODVVHV��1RXV�DYRQV�DLQVL�HIIHFWXp
XQH� VpULH� GH� WHVWV� DYHF� GLIIpUHQWV� QRPEUHV� GH� JURXSHV� SRXU� OHV� UpSDUWLWLRQV�� &L�
GHVVRXV� HVW� UHSUpVHQWpH� FHOOH� HQ� �� FOXVWHUV�� ,O� HVW� pYLGHQW� TXH� OD� PHLOOHXU� GHV
FODVVLILFDWLRQ�HVW�FHOOH�FRPSUHQDQW��GDQV�QRWUH�FDV������FOXVWHUV� �XQ�SDU�SD\V���8QH
WHOOH� DSSURFKH� QH� QRXV� SHUPHW� FHSHQGDQW� SDV� GH� GpFRXYULU� XQH� WHQGDQFH
��JpQpUDOH���SRXU�XQ�JURXSH�GH�SD\V�

&ODVVLILFDWLRQ�HQ���FODVVHV��FOXVWHUV�
/D�SUHPLqUH�LGpH�GH�UpSDUWLWLRQ�FRQVLVWHUDLW�j�UpSDUWLU�VXLYDQW���JUDQGV�JURXSHPHQWV
TXL�VRQW���LQWXLWLYHPHQW���Oª(XURSH��Oª$PpULTXH�GX�QRUG��Oª$PpULTXH�GX�VXG��Oª$VLH�DLQVL
TXH�Oª$IULTXH��(Q�HIIHFWXDQW�XQH�DQDO\VH�DYHF���FOXVWHUV��QRXV�UHPDUTXRQV�FHSHQGDQW
TXH� FHWWH� LQWXLWLRQ� QªHVW� SDV� IRQGpH�� 1RXV� REWHQRQV� HQ� HIIHW� OD� VLWXDWLRQ� VXLYDQWH
�VHXOH�OD�SRVLWLRQ�GX�FHQWUH�GHV�FOXVWHUV�HVW�UHSUpVHQWpH�GDQV�FH�JUDSKLTXH���

)LQDO�&OXVWHU�&HQWHUV
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&OXVWHU����

&HOXL�FL�UHJURXSH�OH�/X[HPERXUJ��6LQJDSRXU��HW�OHV�86$��,O�SHXW�VHPEOHU�pWUDQJH
GH�WURXYHU�FHV�WURLV�SD\V�GDQV�XQ�PrPH�JURXSH��PDLV�FHOD�VªH[SOLTXH�SDU�OH�IDLW
TXH�OH�UDSSRUW�HQWUH�OD�TXDQWLWp�GH�&2��HW�OH�3,%�HVW�HQYLURQ�pJDO�j������,O�YD�GH
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VRL� TXH� FHV� TXDQWLWpV� QH� VRQW� SDV� GX� WRXW� GDQV� OHV� PrPHV� SURSRUWLRQV�
&HSHQGDQW��DX�QLYHDX�GHV�LQGLYLGXV��FHOOHV�FL�VRQW�UHODWLYHPHQW�SURFKHV�

&OXVWHU����

1RXV�UHWURXYRQV�LFL�GHV�SD\V�WHOV�OH�%UXQHL��.RZHwW��OH�4DWDU�HW�OHV�ePLUDWV�$UDEHV
8QLV��'DQV�FH�FDV��OH�UDSSRUW�HQWUH�OH�&2��HW�OH�3,%�HVW�GH�SOXV�GH����/D�ORJLTXH
VHPEOH�ELHQ�GLFWHU� OH� UHJURXSHPHQW�GH�FHV�SD\V�FDU� LO� VªDJLW�GH�SURGXFWHXUV�GH
SpWUROH�j�IDLEOH�SRSXODWLRQ�

&OXVWHU����

&H�JURXSH��TXL�j�XQ�UDSSRUW�GH�����HQWUH�OH�&2��HW�OH�3,%��UHJURXSH�GªXQH�IDoRQ
JpQpUDOH� SUHVTXH� WRXV� OHV� SD\V� Gª$IULTXH� HW� Gª$PpULTXH� GX� 6XG� WHOV� Oª$OJpULH�
Oª$UJHQWLQH��OH�%UpVLO��OH�&RQJR��OªeJ\SWH��OH�0H[LTXH��&XED��DLQVL�TXH�Oª,QGH��Oª,UDQ�
Oª,UDT����/H�3,%�SDU�KDELWDQW�HVW�GH�SOXV�WUqV�IDLEOH�GDQV�FHV�SD\V�

&OXVWHU����

1RXV�WURXYRQV�LFL�QRWDPPHQW�OD�5pSXEOLTXH�7FKqTXH��OD�*UqFH��,VUDsO��OD�&RUpH�
OD�&KLQH��OD�/LE\H��OD�1RXYHOOH�=pODQGH��OD�3RORJQH��OD�5XVVLH��Oª$IULTXH�GX�6XG�HW
Oª(VSDJQH��/H�UDSSRUW�TXL�QRXV�LQWpUHVVH�GDQV�FHV�JURXSHV��&2����3,%��HVW� LFL�GH
�����,O�HVW�LPSRUWDQW�GH�QRWHU�TXH�GDQV�OH�FDV�GH�FHWWH�FODVVH��OH�3,%�SDU�KDELWDQW
HVW�HQYLURQ�����IRLV�VXSpULHXU�j�FHOXL�GH�OD�FODVVH��

&OXVWHU����

&H�GHUQLHU�JURXSH�VH�FRPSRVH�GH�SD\V�WHOV�Oª$XVWUDOLH��Oª$XWULFKH��OD�%HOJLTXH��OH
&DQDGD��OHV�SD\V�GH�Oª(XURSH�GX�QRUG��OD�)UDQFH��Oª,WDOLH��Oª$OOHPDJQH��OH�-DSRQ��OD
6XLVVH����'DQV�FH�FDV��QRXV�DUULYRQV�j�XQ�UDSSRUW�GH�HQYLURQ�����HQWUH�OH�&2��HW
OH�3,%�

&L�GHVVRXV�VH�WURXYHQW� OHV� LQIRUPDWLRQV�SOXV���VWDWLVWLTXHV���FRQFHUQDQW� OD�UpSDUWLWLRQ
GHV�GLIIpUHQWV�FOXVWHUV�GDQV�OH�JUDSKLTXH��DLQVL�TXH�OHXU�pORLJQHPHQW�UHVSHFWLI�

'LVWDQFHV�HQWUH�OHV�FHQWUHV�GHV�JURXSHV

&OXVWHU � � � � �
� ������
� ������� ������
� ������� ������� ������
� ������� ������� ������ ������
� ������� ������� ������� ������� ������

$129$

9DULDEOH &OXVWHU�06 ') (UURU�06 ') ) 3URE
&2�B323 ��������� � ����� ��� �������� �
*'3B323 ��������� � ����� ��� �������� �

1RXV�UHPDUTXRQV�LFL�TXH�OHV�JURXSHV�VRQW�DVVH]�pORLJQpV�OHV�XQV�GHV�DXWUHV�SRXU�rWUH
XWLOHV�HW�XWLOLVDEOHV�
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&ODVVLILFDWLRQ�HQ����FODVVHV��FOXVWHUV�
6L� QRXV� HIIHFWXRQV� XQH� FODVVLILFDWLRQ� HQ� ��� JURXSHV� SDU� H[HPSOH�� QRXV� FRQVWDWRQV
LPPpGLDWHPHQW� TXH� OD� UpSDUDWLRQ� HVW� QHWWHPHQW� SOXV� SURQRQFpH�� &H� JHQUH� GH
UHJURXSHPHQWV� SHXW� rWUH� WUqV� LQWpUHVVDQW� ORUVTXH� QRXV� VRXKDLWRQV� DIILQHU� QRWUH
DQDO\VH�HQ�IRQFWLRQ�GHV�JURXSHV�GH�SD\V�

)LQDO�&OXVWHU�&HQWHUV�����
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1RXV� UHPDUTXRQV� FHSHQGDQW� WUqV� UDSLGHPHQW� XQ� SUREOqPH� DYHF� XQ� WURS� JUDQG
QRPEUH�GH�FODVVHV��1RXV�DUULYRQV��GpMj�DYHF����FODVVHV��j�OD�VLWXDWLRQ�R��GHV�FOXVWHUV
QH�FRQWLHQQHQW�TXªXQ�XQLTXH�SD\V��&ªHVW�SDU�H[HPSOH� OH�FDV�GX�FOXVWHU�Q����TXL�QH
FRQWLHQW�TXH�OHV�$QWLOOHV�HW�GX�FOXVWHU�Q����TXL�QH�FRQWLHQW�TXH�OH�/X[HPERXUJ�
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&RPPHQWDLUHV�VXU�OD�FODVVLILFDWLRQ

/D�SUHPLqUH�UHPDUTXH�TXL�GpFRXOH� ORJLTXHPHQW�GªXQH�WHOOH�DSSURFKH�HVW�TXªLO�QªHVW
SDV� SRVVLEOH� GH� IDLUH�� HQ� WHUPH� GªpPLVVLRQ� GH� &2�� SDU� OHV� SD\V�� XQH� UpSDUWLWLRQ
JpRJUDSKLTXH�TXL� SHXW� SDUDvWUH� LQWpUHVVDQWH� ORUV� GªXQH�SUHPLqUH� UpIOH[LRQ��&RPPH
QRXV�OªDYRQV�WUqV�ELHQ�UHPDUTXp�GDQV�OD�VLWXDWLRQ�j���JURXSHV��LO�IDXW�SOXW{W�HIIHFWXHU
XQH�FODVVLILFDWLRQ�VXU�OD�EDVH�GH�FULWqUHV�pFRQRPLTXHV�HW�SROLWLTXHV�

&ªHVW�DLQVL�TXH�QRXV�DYRQV�HX� OH� UHJURXSHPHQW��GDQV� OH�FDV�j���JURXSHV��GHV�SD\V
Gª(XURSH�RFFLGHQWDOH�DYHF�OH�-DSRQ�HW�Oª$XVWUDOLH�RX�GHV�SD\V�SURGXFWHXUV�GH�SpWUROH
HQWUH� HX[�� /H� UHJURXSHPHQW� HQWUH� OHV� 86$�� OH� /X[HPERXUJ� HW� 6LQJDSRXU� HVW� XQ
H[HPSOH�WUqV�FODLU�GH�UpSDUWLWLRQ�EDVpH�VXU�GHV�FULWqUHV�pFRQRPLTXHV�

,O�IDXW�DXVVL�IDLUH�WUqV�DWWHQWLRQ�DYHF�OH���GRVDJH���GX�QRPEUH�GH�JURXSHV�j�IRUPHU��$
SDUWLU�GªXQH�FHUWDLQH�TXDQWLWp��OªLQIRUPDWLRQ�QªHVW�SOXV�XWLOH�FRPPH�V\QWKqVH�SXLVTXªLO
DSSDUDvW�GHV�JURXSHV�QH�FRQWHQDQW�TXªXQ�XQLTXH�SD\V��,O�IDXW�FHSHQGDQW�QRWHU�TXH�OD
FODVVLILFDWLRQ� HQ� XQ� JUDQG� QRPEUH� GH� JURXSHV� QRXV� SHUPHW� XQH� ELHQ� SOXV� JUDQGH
SUpFLVLRQ�
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Conclusion
&HWWH� VHFWLRQ� FRQWLHQW� XQH� V\QWKqVH� GHV
GLIIpUHQWV�SRLQWV�pWXGLpV�SUpFpGHPPHQW�

&RQFOXVLRQ�VXU�OH�VXMHW�FKRLVL

/D�SUREOpPDWLTXH�GHV�JD]�j�HIIHW�GH�VHUUH�FRPPHQFH�j�PRELOLVHU�OH�PRQGH�HQWLHU��,O
HVW�YUDL�TXH�QRXV�QH�SRXYRQV�FRQWLQXHU� VXU� OD� YRLH�DFWXHOOH��3OXVLHXUV�pWXGHV�QRXV
PRQWUHQW� OD� IRUWH�FRUUpODWLRQ�HQWUH� OH� UpFKDXIIHPHQW�GH� OD� WHUUH�HW� OHV�pPLVVLRQV�GH
JD]�j�HIIHW�GH�VHUUH��$�WLWUH�GªH[HPSOH��XQ�UpFKDXIIHPHQW�GH���GHJUpV�GHYUDLW�VXIILUH
SRXU�IDLUH�GLVSDUDvWUH�OHV�3D\V�%DV�GH�OD�VXUIDFH�GX�JOREH�

/HV�pPLVVLRQV�GH�&2�� FRPSWHQW�SRXU������GX� WRWDO�GHV� pPLVVLRQV��'H�SOXV�� FHWWH
PROpFXOH�HVW�O
XQ�GHV�JD]�VXU�OHTXHO�QRXV�DYRQV�OD�SRVVLELOLWp�GªDJLU�

0DLV� SRXU� SRXYRLU� DJLU�� LO� HVW� LQGLVSHQVDEOH� GH� FRPSUHQGUH� OD� SUREOpPDWLTXH�
,QWXLWLYHPHQW�� QRXV� SRXYRQV� GpMj� LQGLTXHU� TXHOTXHV� FDXVHV�� PDLV� OHV� UHODWLRQV� TXL
H[LVWHQW�HQWUH�OHV�YDULDEOHV��HW�OH�GHJUp�G
LQIOXHQFH�SURYHQDQW�GH�FHOOHV�FL�VRQW�PRLQV
FODLUHV��3RXU�FRPSUHQGUH�FHWWH�SUREOpPDWLTXH��QRXV�GHYRQV�HIIHFWXHU�GHV�UHFKHUFKHV
SURIRQGHV�

&ªHVW�FH�TXH�QRXV�DYRQV�HQWUHSULV�LFL��j�XQH�pFKHOOH�UpGXLWH�FHSHQGDQW��/HV�GRQQpHV
GH�OD�SXEOLFDWLRQ�GH�Oª$JHQFH�LQWHUQDWLRQDOH�GH�OªpOHFWULFLWp��,($��RQW�IRUPp�OD�EDVH�GH
QRV� WUDLWHPHQWV� VWDWLVWLTXHV�� 1RXV� DYRQV� HVVD\p� GH� UHWURXYHU� TXHOTXHV� UpVXOWDWV
LQWpUHVVDQWV��(Q�FRPPHQoDQW�DYHF�XQH�VLPSOH�UpJUHVVLRQ��QRXV�DYRQV�HQVXLWH�HVVD\p
GH�YRLU�SOXV�FODLUH�GDQV�OH�WDEOHDX�GH�EDVH��TXHOOHV�VRQW�OHV�YDULDEOHV�VRXV�MDFHQWHV��HQ
IDLVDQW�XVDJH�GH� OªDQDO\VH� IDFWRULHOOH� �FHFL� QRXV� D� JpQpUp� HQ�PrPH� WHPSV� O
DQDO\VH
PXOWLSOH���1RXV�DYRQV�WHUPLQp�SDU�XQH�FODVVLILFDWLRQ�SRXU�UHJURXSHU�OHV�SD\V�GDQV�GHV
JURXSHV�SOXV�RX�PRLQV�KRPRJqQHV�

$�SDUWLU�GH�QRV�UpVXOWDWV��LO�VHUDLW�LQWpUHVVDQW�GH�UHIDLUH�OHV�SUHPLqUHV�DQDO\VHV�GDQV�OHV
JURXSHV�UHWURXYpV�GDQV�OD�WURLVLqPH�SDUWLH��,O�HVW�HQ�HIIHW�FODLU�TXH�OHV�DQDO\VHV�GDQV
OHV�GHX[�SUHPLqUHV�SDUWLHV�VH�VLWXHQW�VXU�XQ�SODQ�WURS�DJUpJp�

&RQFOXVLRQV�VXU�OH�WUDYDLO�HIIHFWXp

'HV�DQDO\VHV�DVVH]�GpWDLOOpHV�QH�VRQW�LQWpUHVVDQWHV�TXªDSUqV�DYRLU�YX�OD�JOREDOLWp�GH�OD
VLWXDWLRQ��1RWUH�WUDYDLO�SRXUUDLW�GRQF�rWUH�FRQVLGpUp�FRPPH�XQ�EDOD\DJH��VXSHUILFLHO�
G
XQ�GRPDLQH�IRUW�FRPSOH[H�

1RXV�DYRQV�XWLOLVp�OH�SURJUDPPH�6366�SRXU�OHV�DQDO\VHV��1RXV�DYRQV�FRQVWDWp�TXH�OH
ORJLFLHO�QRXV�IRXUQLW�VDQV�SUREOqPHV�OHV�UpVXOWDWV�GHV�DQDO\VHV��PDLV�TXH�OH�YUDL�WUDYDLO
QH�FRPPHQFH�TXªHQVXLWH��F
HVW�j�GLUH�ORUV�GH�O
LQWHUSUpWDWLRQ�GH�FHV�UpVXOWDWV�
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&HWWH�LQWURGXFWLRQ�DX�ORJLFLHO�6366�QRXV�D�pJDOHPHQW�PRQWUp�VHV�ODFXQHV�HW�OLPLWHV�WHO
OH�PDQTXH�GH�FRPSDWLELOLWp�DYHF�0LFURVRIW�:RUG�

/HV�PpWKRGHV�XWLOLVpHV

6ªLO�IDOODLW�UpVXPHU�OHV�GLIIpUHQWHV�PpWKRGHV�XWLOLVpHV��QRXV�DXULRQV�FHFL��

5pJUHVVLRQ�/LQpDLUH
&HWWH� PDQLqUH� GªDERUGHU� OH� SUREOqPH� j� SHUPLV� GH� ��YDOLGHU��� QRWUH� LQWXLWLRQ
FRQFHUQDQW�OD�IRUWH�UHODWLRQ�HQWUH�OD�TXDQWLWp�GH�&2��pPLVH�SDU�XQ�SD\V�HW�VRQ�3,%�
&HUWDLQV� FDV� ��H[WUrPHV��� WHOV� OD� 5XVVLH� QH� SHXYHQW� FHSHQGDQW� SDV� FRQILUPHU� OH
PRGqOH�GH�UpJUHVVLRQ�OLQpDLUH�REWHQX��&HOD�SURXYH�TXH�FHWWH�PpWKRGH��TXRLTXH�WUqV
XWLOH� GDQV� XQH� SUHPLqUH� DSSURFKH�� HVW� UDUHPHQW� VXIILVDQWH� SRXU� H[SOLTXHU
FRPSOqWHPHQW�XQ�SKpQRPqQH�

$QDO\VH�IDFWRULHOOH
,O�VªDJLW�GªXQH�PDQLqUH�IDFLOH�GH�GpFHOHU� OHV�FRPSRVDQWHV�VRXV�MDFHQWHV��1RXV�DYRQV
WURXYp�GHX[�FRPSRVDQWHV����LQGXVWULDOLVHG�DQG�GHYHORSHG���HW���GHSHQGHQF\���� ,O�HVW
LQWpUHVVDQW� GH� QRWWHU� TXH� OD� SUHPLqUH� FRPSRVDQWH� UHSUpVHQWH� pJDOHPHQW� XQH
UpJUHVVLRQ�PXOWLSOH�

&ODVVLILFDWLRQ
0pWKRGH� WUqV� XWLOH� SRXU� UHJURXSHU� OHV� GLIIpUHQWHV� FRPSRVDQWHV� GH� OD� SRSXODWLRQ
REVHUYpH� HQ� GLIIpUHQWV� JURXSHV�� &HFL� SHUPHW� GªHIIHFWXHU� GHV� DQDO\VHV� HW� GHV
UpIOH[LRQV�j�XQ�QLYHDX�VXSpULHXU��,O� IDXW�FHSHQGDQW�IDLUH�WUqV�DWWHQWLRQ�DX�GRVDJH�GX
QRPEUH�GH�FODVVHV�SRXU�TXH�FH�UHJURXSHPHQW�UHVWH�SHUWLQHQW�HW�XWLOH�
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Annexe
&HWWH�SDUWLH�FRQWLHQW�OHV�GRQQpHV�XWLOLVpHV
SRXU�OH�FDV�WUDLWp�FL�GHVVXV�HW�SURYLHQQHQW
GX� OH� ©�.(<� � :25/'� � (1(5*<
67$7,67,&6�ª�GH� O¶$JHQFH� ,QWHUQDWLRQDOH
GH�O¶eQHUJLH��,($���pGLWLRQ�����

$QQH[H�����6HOHFWHG�(QHUJ\�6WDWLVWLFV�IRU�����

5HJLRQ 1� 3RSXODWLRQ *'3 *'3��333� (QHUJ\�3URG� 1HW�,PSRUWV 73(6 (OHF��&RQV�
 &2�

�(PLVVLRQV

�PLOOLRQ� �ELOOLRQ����86�� �ELOOLRQ����86�� �0WRH� �0WRH� �0WRH� �7:K� �0W�RI�&2��

:RUOG��D� ������� �������� �������� ������� �� ������� �������� ��������

2(&' ������� �������� �������� ������� ������� ������� ������ ��������

0LGGOH�(DVW ����� ������ ������ ������� ������� ������ ����� ������

)RUPHU�8665 ������ ������ ������� ������� ������� ������ ������� �������

1RQ�2(&'�(XURSH��E� ����� ������ ������ ����� ����� ������ ������ �����

&KLQD ������� ������ ������ ������� ����� ������ ������ �������

$VLD��F� ������� ������ ������� ������ ������ ����� ������ �������

/DWLQ�$PHULFD ������ ������� ������� ������ ������� ������ ������ ������
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