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/HV�F\FOHV�GHV�PDFKLQHV�j� IURLG�HW�SRPSHV�j�FKDOHXU�GH�6WLUOLQJ�VRQW�pWXGLpV�HQ�WHQDQW�FRPSWH�GH�OD�YLWHVVH�ILQLH�GHV�
SURFHVVXV��/
pWXGH�HVW�EDVpH�VXU�XQH�QRXYHOOH�PpWKRGH�G
RSWLPLVDWLRQ�GHV�SURFHVVXV�HW�F\FOHV�j�YLWHVVH�ILQLH��DSSHOOpH�OD�
0pWKRGH� 'LUHFWH� G
pWXGH� HW� pYDOXDWLRQ� GHV� LUUpYHUVLELOLWpV� GDQV� OHV� PDFKLQHV� WKHUPLTXHV�� &HWWH� PpWKRGH� LPSOLTXH�
O
LQWpJUDWLRQ� GLUHFWH� GH� O
pTXDWLRQ� GX� SUHPLHU� SULQFLSH� GH� OD� WKHUPRG\QDPLTXH� SRXU� GHV� SURFHVVXV� j� YLWHVVH� ILQLH��
DSSOLTXpH� j� FKDTXH� WUDQVIRUPDWLRQ� GX� F\FOH� LQYHUVH� G
XQH� PDFKLQH� j� IURLG� RX� SRPSH� j� FKDOHXU� GH� 6WLUOLQJ�� /HV�
SHUIRUPDQFHV�GH�FHV�F\FOHV�VRQW�HYDOXpHV�HQ�SUHQDQW�HQ�FRPSWH�OHV�LUUpYHUVLELOLWpV�LQWHUQHV�HW�H[WHUQHV�JpQpUpHV�SDU�OD�
YLWHVVH�ILQLH�GX�SLVWRQ��/HV�LUUpYHUVLELOLWpV�LQWHUQHV�SRXU�FKDTXH�F\FOH�VRQW�OHV�SHUWHV�GH�SUHVVLRQ�GXHV�DX�����ODPLQDJH�
GX�JD]�GDQV�OH�UpJpQpUDWHXU������j�OD�YLWHVVH�ILQLH�GX�SLVWRQ������DX[�IURWWHPHQWV�LQWHUQH�HW�PpFDQLTXH�HW�O
LUUpYHUVLELOLWp�
GXH�j�OD�UpJpQpUDWLRQ�LPSDUIDLWH�GH�OD�FKDOHXU�GDQV�OH�UpJpQpUDWHXU��/HV�LUUpYHUVLELOLWpV�H[WHUQHV�VRQW�JpQpUpHV�SDU�OH�
WUDQVIHUW�GH�FKDOHXU�j�GLIIpUHQFH�ILQLH�GH�WHPSpUDWXUH�GDQV�OHV�pFKDQJHXUV�GH�FKDOHXU�GH�OD�PDFKLQH��j�OD�VRXUFH�HW�DX�
SXLWV�� /HV� UpVXOWDWV� GX� FDOFXO� EDVp� VXU� FHWWH� DQDO\VH� PHWWHQW� HQ� pYLGHQFH� O¶HIIHFW� GH� FKDTXH� LUUpYHUVLELOLWp� VXU� OHV�
SHUIRUPDQFHV�GHV�PDFKLQHV�HW�DXVVL�FHOXL�GH�OD�YLWHVVH�ILQLH�GHV�SURFHVVXV��
�
���� ,QWURGXFWLRQ�
�/D�0pWKRGH�'LUHFWH�G
pYDOXDWLRQ�GHV� LUUpYHUVLELOLWpV�>���@� FRQVWLWXH� XQH� QRXYHOOH� PpWKRGH� G
pWXGH� HW�RSWLPLVDWLRQ�GHV�SURFHVVXV�HW�F\FOHV�WKHUPRG\QDPLTXHV�j�YLWHVVH� ILQLH��&HWWH�PpWKRGH�HVW�EDVpH�VXU� OD�QRXYHOOH�H[SUHVVLRQ�GX�SUHPLHU�SULQFLSH�GH� OD� WKHUPRG\QDPLTXH�SRXU� GHV� SURFHVVXV� j� YLWHVVH� ILQLH� >�����@� TXL� HVW�LQWpJUpH�SRXU�FKDTXH� WUDQVIRUPDWLRQ�GX�F\FOH��$LQVL�RQ�REWLHQW� GLUHFWHPHQW� O
H[SUHVVLRQ� GX� UHQGHPHQW� RX� GX�FRHIILFLHQW�GH�SHUIRUPDQFH�HQ� IRQFWLRQ�GH� OD�YLWHVVH�GH�GpURXOHPHQW� GHV� WUDQVIRUPDWLRQV� HW� G
DXWUHV� SDUDPqWUHV�FRQVWUXFWLIV�HW�IRQFWLRQQHOV�GX�F\FOH�>���@��� (Q�XWLOLVDQW�OD�0pWKRGH�'LUHFWH�RQ�D�GHYHORSSp�UpFHPPHQW� XQ� VFKpPD� GH� FDOFXO� SRXU� O¶pWXGH� HW�O¶RSWLPLVDWLRQ� GHV� PRWHXUV� GH� 6WLUOLQJ� >�����@�� &H�VFKpPD�D�pWp�YDOLGp�SDU�FRPSDUDLVRQ�GHV�UpVXOWDWV�DYHF�FHX[� H[SpULPHQWDX[� GLVSRQLEOHV� SRXU� ���PRWHXUV� UpHOV�GH�6WLUOLQJ�HW����UpJLPHV�GH�IRQFWLRQQHPHQW�>�����@��3DU�UDSSRUW�DX[�FRGHV�GH�FDOFXO�pODERUpV�VSpFLILTXHPHQW�SDU�W\SH� GH� PRWHXU� �SDU� H[HPSOH�� PRWHXU� j� SLVWRQV� OLEUHV�>��@��� OHV� SULQFLSDX[� DYDQWDJHV� GX� VFKpPD� VRQW� GRQQpV�SDU� VD� VLPSOLFLWp� HW� OH� QRPEUH� UpGXLW� GHV� FRHIILFLHQWV�G
DMXVWHPHQW�QpFHVVDLUHV����RX������ /D�PrPH� DSSURFKH� D� pWp� GpYHORSSpH� SRXU� OHV�PDFKLQHV� j� IURLG� HW� SRPSHV� j� FKDOHXU� GH� 6WLUOLQJ� >�����@�� /H� VFKpPD� GH� FDOFXO� SRXU� FHV� PDFKLQHV� WLHQW�FRPSWH�G¶LUUpYHUVLELOLWpV�LQWHUQHV�JpQpUpHV�SDU�OHV�SHUWHV�GH� SUHVVLRQ� GXHV� j� OD� YLWHVVH� ILQLH� GHV� SURFHVVXV� HW� OD�UpJpQpUDWLRQ� LQFRPSOqWH� GH� OD� FKDOHXU� GDQV� OH�UpJpQpUDWHXU��/HV� FRHIILFLHQWV� GH� SHUIRUPDQFH� SRXU� FHV�PDFKLQHV�RQW�pWp�H[SULPpV�GH�PqPH�PDQLqUH�TXH�SRXU�OH�PRWHXU�� QRWDPPHQW� FRPPH� SURGXLW� HQWUH� OH� FRHIILFLHQW�GH� SHUIRUPDQFH� GX� F\FOH� LQYHUVH� GH� &DUQRW� HW� XQ�

UHQGHPHQW�FRQVpTXHQFH� GX� GHX[LqPH� SULQFLSH� GH� OD�WKHUPRG\QDPLTXH��TXL�WLHQW�FRPSWH�SDU�FHV�GHX[�WHUPHV�GH� ���� O¶LUUpYHUVLELOLWp� GXH� j� OD� UpJpQpUDWLRQ� LPSDUIDLWH�GH� OD� FKDOHXU� GDQV� OH� UpJpQpUDWHXU� HW� ���� GHV� SHUWHV� GH�SUHVVLRQ� GH� OD� PDFKLQH� GXHV� j� OD� YLWHVVH� ILQLH� GHV�SURFHVVXV���(QVXLWH�� FH� VFKpPD� D� pWp� DPpOLRUp� SDU�O
LQWURGXFWLRQ� GH� O
H[SUHVVLRQ� GX� FRHIILFLHQW� GH� SHUWHV�UpJpQpUDWLYHV�� ;�� H[SOLFLWp� HQ� IRQFWLRQ� GH� GLYHUV�SDUDPqWUHV�FRQVWUXFWLIV�HW�IRQFWLRQQHOV�GH�OD�PDFKLQH�HW�SXLV�� SDU� OHV� H[SUHVVLRQV� GpWDLOOpHV� GHV� SHUWHV� GH�SUHVVLRQ�GXHV�j�OD�YLWHVVH�ILQLH�GHV�SURFHVVXV�>��@��'DQV� OD�SUpVHQWH�DSSURFKH�RQ�SURSRVH�GH�FRPSOpWHU�O¶pWXGH� GHV� PDFKLQHV� j� F\FOH� LQYHUVH� GH� 6WLUOLQJ� SDU�O
LQWURGXFWLRQ� GH� O
LUpYHUVLELOLWp� H[WHUQH� JpQpUpH� SDU� OH�WUDQVIHUW� GH� FKDOHXU� j� GLIIpUHQFH� ILQLH� GH� WHPSpUDWXUH�GDQV�OHV�pFKDQJHXUV�GH�FKDOHXU�j�OD�VRXUFH�HW�DX�SXLWV��,O�HQ�UpVXOWH�XQ�VFKpPD�GH�FDOFXO�FRPSOHW��TXL�WLHQW�FRPSWH�WDQW� G
LUpYHUVLELOLWpV� LQWHUQHV� TXH� GH� FHOOHV� H[WHUQHV� GX�F\FOH��WRXWHV�pWDQW�FRUUpOpHV�HW�GpWHUPLQpHV�SDU�OD�YLWHVVH�ILQLH� GHV� SURFHVVXV� GX� F\FOH� �YLWHVVH� GX� SLVWRQ� RX�QRPEUH�GH�URWDWLRQV��������'pYHORSSHPHQW�GX�VFKpPD�GH�FDOFXO�SRXU�
OHV�PDFKLQHV�j�F\FOH�LQYHUVH�GH�6WLUOLQJ�
�2Q�D�PRQWUp�GDQV�>��@�TXH�O
DQDO\VH�GX�F\FOH�LQYHUVH�GH�6WLUOLQJ� SDU� OD� 0pWKRGH� 'LUHFWH�� GH� IDoRQ� VLPLODLUH� j�FHOOH� XWLOLVpH� DQWpULHXUHPHQW� >������� �����@� FRQGXLW� j�XQH� H[SUHVVLRQ� GX� FRHIILFLHQW� GH� SHUIRUPDQFH� D\DQW� OD�IRUPH�VXLYDQWH��
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� � ����DYHF����&230)�&�±�FRHIILFLHQW�GH�SHUIRUPDQFH�G
XQH�PDFKLQH�j�IURLG� UHYHUVLEOH� GH� &DUQRW� TXL�IRQFWLRQQH� HQWUH� OHV� PrPHV�WHPSpUDWXUHV�7&�HW�7)����&233&�&� ±� FRHIILFLHQW� GH� SHUIRUPDQFH� G
XQH� SRPSH� j�FKDOHXU� UHYHUVLEOH� GH� &DUQRW� TXL�IRQFWLRQQH� HQWUH� OHV� PrPHV�WHPSpUDWXUHV�7&�HW�7)���� ;�LUUHY�,,h � �� UHQGHPHQW�FRQVpTXHQFH� GX� GHX[LqPH�
SULQFLSH� GH� OD� WKHUPRG\QDPLTXH� �LQWURGXLW�SDU�0��)HLGW� >��@� HW� SXLV�GpYHORSSp�SDU�6��3HWUHVFX�HW�DO�>�����@��TXL�WLHQW�FRPSWH�GHV�SHUWHV� GXHV� j� OD� UpJpQpUDWLRQ� LPSDUIDLWH� GH�OD�FKDOHXU��;�UHSUpVHQWDQW�OH�FRHIILFLHQW�GHV�SHUWHV�UpJpQpUDWLYHV��

�� ÊDh
LS�LUUHY�,, � �� UHQGHPHQW�FRQVpTXHQFH� GX� GHX[LqPH�
SULQFLSH� GH� OD� WKHUPRG\QDPLTXH� �LQWURGXLW�SDU� 6�� 3HWUHVFX� >�����@� HW� SXLV� GpYHORSSp�SDU� 6�� 3HWUHVFX� HW� DO� >���������@�� TXL� WLHQW�FRPSWH� GHV� LUUpYHUVLELOLWpV� GXHV� DX[� SHUWHV�GH�SUHVVLRQ�JpQpUpHV�SDU�OD�YLWHVVH�ILQLH�GHV�SURFHVVXV�� QRWDPPHQW� OD� YLWHVVH� ILQLH� GX�SLVWRQ�� FHOOH� GX� JD]� HQ� pFRXOHPHQW� GDQV� OH�UpJpQpUDWHXU� HW� OHV� DXWUHV� pFKDQJHXUV� GH�FKDOHXU� GH� OD� PDFKLQH�� UHVSHFWLYHPHQW�� OHV�SHUWHV� GH� SUHVVLRQ� JpQpUpHV� SDU� OH�IURWWHPHQW�HQWUH�OHV�HQVHPEOHV�PRELOHV�GH�OD�PDFKLQH���/D�SXLVVDQFH�LUUpYHUVLEOH�QpFHVVDLUH�j�OD�PDFKLQH�j�IURLG�RX� j� OD� SRPSH� j� FKDOHXU� j� YLWHVVH� ILQLH� SHXW� rWUH�H[SULPpH�SDU�XQH�UHODWLRQ�XQLTXH�TXL�UpVXOWH�GH�PrPH�GH�O
DSSOLFDWLRQ�GH�OD�0pWKRGH�'LUHFWH�DX�F\FOH�LQYHUVH��
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DMXVWHPHQW� TXL� UpVXOWH� GH� OD�YDOLGDWLRQ� GX� VFKpPD�GH� FDOFXO�� VXLWH� j� OD� FRPSDUDLVRQ�DYHF�OHV�UpVXOWDWV�H[SpULPHQWDX[�GHV�PDFKLQHV�UpHOOHV��/¶DSSURFKH�GX�FRHIILFLHQW�GHV�SHUWHV�UpJpQpUDWLYHV�HW�GHV� SHUWHV� GH� SUHVVLRQ� GH� OD�PDFKLQH� GXHV� j� OD� YLWHVVH�ILQLH�GHV�SURFHVVXV�HVW�EDVpH�VXU�OHV�WUDYDX[�UHODWLIV�DX[�

PRWHXUV� GH� 6WLUOLQJ� j� YLWHVVH� ILQLH� HW� UpJpQpUDWLRQ�LQFRPSOqWH� GH� OD� FKDOHXU� >�����@�� $LQVL�� O¶DQDO\VH�GpWDLOOpH� GHV� SURFHVVXV� j� YLWHVVH� ILQLH� GDQV� OH�UpJpQpUDWHXU� FRXSOpH� DYHF� OH� SUHPLHU� SULQFLSH� GH� OD�WKHUPRG\QDPLTXH�D�FRQGXLW�j�XQH�H[SUHVVLRQ�DQDO\WLTXH�SRXU�OH�FRHIILFLHQW�GHV�SHUWHV�UpJpQpUDWLYHV��;��TXL�D�pWp�YDOLGpH� SRXU� ��� PRWHXUV� UpHOV� HW� ��� UpJLPHV� GH�IRQFWLRQQHPHQW� GH� FHV� PRWHXUV�� 'X� DX� IDLW� TXH� OHV�PDFKLQHV�j�IURLG�HW�OHV�SRPSHV�j�FKDOHXU�RQW�OHV�PrPHV�FDUDFWpULVWLTXHV� FRQVWUXFWLYHV� SULQFLSDOHV� TXH� OHV�PRWHXUV�GH�6WLUOLQJ��RQ�FRQVLGqUH�TXH�OH�GHJUp�GHV�SHUWHV�JpQpUpHV� SDU� OHV� LUUpYHUVLELOLWpV� GDQV� OH� UpJpQpUDWHXU� D�XQH� H[SUHVVLRQ� VLPLODLUH� j� FHOOH� GX� PRWHXU�� ,O� UpVXOWH�DORUV����SRXU�OD�PDFKLQH�j�IURLG� ( )[ ]( )( ) ßà
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R��OHV�WHUPHV�TXL�LQWHUYLHQQHQW�GDQV�OHV�H[SUHVVLRQV�����HW�����VRQW�OHV�VXLYDQWV�>��@��
���½� OH� FRHIILFLHQW� GHV� SHUWHV� UpJpQpUDWLYHV� GDQV� OD�YHUVLRQ�³SHVVLPLVWH´�G¶HVWLPDWLRQ��
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���½� OH� FRHIILFLHQW� GHV� SHUWHV� UpJpQpUDWLYHV� GDQV� OD�YHUVLRQ�³RSWLPLVWH´�G¶HVWLPDWLRQ��
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3RXU� OH� UpJpQpUDWHXU� FRQVWLWXp�SDU�1� YRLOHV�PpWDOOLTXHV�MRLQWLIV�� D\DQW� OHV� ILOV� GH� GLDPqWUH� G�� HW� E�� OD� GLVWDQFH�HQWUH�GHX[�ILOV��OD�SRURVLWp�GH�OD�PDWULFH�HVW�GRQQpH�SDU���
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�&H� VFKpPD� GH� FDOFXO� SHXW� rWUH� XWLOLVp� DYHF� GH� ERQV�UpVXOWDWV� SRXU� GHV� pWXGHV� GH� VHQVLELOLWp� HW� RSWLPLVDWLRQ�GHV�GLYHUV�SDUDPqWUHV�GX�UpJpQpUDWHXU��HQ�IRQFWLRQ�GH�OD�YLWHVVH� GH� GpURXOHPHQW� GHV� WUDQVIRUPDWLRQV� GX� F\FOH��YLWHVVH�GX�SLVWRQ��� VL�RQ�FRQQDLW� �GH� O
H[SpULHQFH��SRXU�GHV�PDFKLQHV�VLPLODLUHV��OHV�GLIIpUHQFHV�GH�WHPSpUDWXUH�j�OD�VRXUFH�HW�DX�SXLWV��UHVSHFWLYHPHQW��YRLU�)LJ�������D7&� �7&���7&�6���� D7)� �7)�6���7)� ��������� �'DQV� OH� FDV� R�� FHV� GLIIpUHQFHV� GH� WHPSpUDWXUH� QH� VRQW�SDV�FRQQXHV��HW�OH�EXW�GH�O
pWXGH�HVW�FHOXL�GH�OHV�pYDOXHU�HW� HYHQWXHOOHPHQW� OHV� RSWLPLVHU� HQ� FRPELQDLVRQ� DYHF�G
DXWUHV� SDUDPqWUHV� GX� F\FOH� RX� PDFKLQH�� LO� HVW�QpFHVVDLUH� GH� OHV� LQWURGXLUH� GDQV� OH� VFKpPD� GH� FDOFXO��&HFL�VH�IDLW�HQ�UHPSODFDQW�OHV�H[SUHVVLRQV�GH�7&�HW�7)�GH�UHODWLRQV� ����� HW� �����GDQV� OHV�H[SUHVVLRQV� ��������HW�HQ�LPSRVDQW�OHV�FRQGLWLRQV�UHVWULFWLYHV�UHODWLYHV�DX�WUDQVIHUW�GH�FKDOHXU�j�OD�VRXUFH�HW�DX�SXLWV��� ( ) e¼d=D= OQZ57P7$84 H[S&&&&& && � �����

�( ) e¼d=D= OQZ57P7$84 FSU))))) && � �����
�

�

9�9� 9��
9� 9��

4&�
S�

7&�6�

4)�
��

��

��

7)�6�

��

�

D7)�

D7&�

7)�6�

7&�6�

4&�

4)�

6�

7&�

7)� ��

7�
�� ��

��

�)LJXUH����&\FOH�LQYHUVH�GH�6WLUOLQJ�DYHF�GHV�
LUUpYHUVLELOLWpV�H[WHUQHV�GDQV�OHV�

GLDJUDPPHV�S9�HW�76�
�
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R��a�VLJQLILH�PDFKLQH�j�IURLG��0)��RX�SRPSH�j�FKDOHXU��3&��� /HV� H[SUHVVLRQV� GHV� UHQGHPHQWV�FRQVpTXHQFH�GX� GHX[qPH� SULQFLSH� GH� OD� WKHUPRG\QDPLTXH� TXL�WLHQQHQW� FRPSWH� GHV� LUUpYHUVLELOLWpV� H[WHUQHV� VRQW�GRQQpHV�SDU���
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DYHF�D7&�HW�D7)�TXL�UpVXOWHQW�GH������HW�������(Q� FRQVLGpUDQW� OHV� WHPSpUDWXUHV� GHV� UHVHUYRLUV�WKHUPLTXH�IL[pHV�� OH�FDOFXO�HVW� LWpUDWLI��)LQDOHPHQW�� LO�HQ�UpVXOWH� OHV� FRHIILFLHQWV� GH� SHUIRUPDQFH� HW� OHV� DXWUHV�FDUDFWpULVWLTXHV�GHV�PDFKLQHV�pWXGLpHV�HQ�IRQFWLRQ�GH�OD�YLWHVVH�GX�SLVWRQ������5pVXOWDWV�
�� /HV�FDOFXOV�RQW�pWp�HIIHFWXpV�SRXU�XQH�PDFKLQH�j� IURLG� GH� 6WLUOLQJ� HW� XQH� SRPSH� j� FKDOHXU� GH� 6WLUOLQJ�D\DQW� OHV� SDUHDPHWUqV� FRQVWUXFWLIV� HW� IRQFWLRQQHOV�VXLYDQWV��7&�6� ����.��7)�6� ���.��SP� ���EDU��1� ������G�  � ����PP�� E�  � �����PP�� /5�  � �����P�� /F\O�  � 6�  ������P�� /&� �/)� � 6�� GWXEH�&�  � GWXEH�� )� � �����PP�� /HV�UpVXOWDWV�VRQW�SUpVHQWpV�SRXU�OD�PDFKLQH�j�IURLG��'DQV�OD�ILJXUH� �� RQ� D� LOOXVWUp� O¶LQIOXHQFH� GH� OD� YLWHVVH� ILQLH�GHV�SURFHVVXV� VXU� OH� FRHIILFLHQW� GH� SHUIRUPDQFH� TXDQG� OHV�SHUWHV� GXHV� j� OD� YLWHVVH� ILQLH� GHV� SURFHVVXV� VRQW�LQWURGXLWHV� G¶XQH� IDoRQ�� ,O� HQ� UpVXOWH� XQH� GLPLQXWLRQ�LPSRUWDQWH�GX�&23�UpHO�DYHF�OD�YLWHVVH�Z���

�)LJ�� ��� 9DULDWLRQ� GX� FRHIILFLHQW� GH�
SHUIRUPDQFH� GH� OD� PDFKLQH� j� IURLG� GH�
6WLUOLQJ� HQ� WHQDQW� FRPSWH� VXFFHVVLYHPHQW�
GHV�SHUWHV��HQ�IRQFWLRQ�GH�OD�YLWHVVH�ILQLH�GHV�
SURFHVVXV��

��

�)LJ�� ��� 9DULDWLRQ� GHV� UHQGHPHQWV�
UHSUpVHQWDQW� OHV� SHUWHV� HQ� IRQFWLRQ� GH� OD�
YLWHVVH� ILQLH� GHV� SURFHVVXV� GH� OD�PDFKLQH� j�
IURLG�GH�6WLUOLQJ��

�3RXU�DYRLU�XQH�YXH�G¶HQVHPEOH�VXU�OHV�SHUWHV�GH�OD� PDFKLQH� RQ� D� VXSHUSRVp� GDQV� OD� ILJXUH� �� OHV�UHQGHPHQWV�FRQVpTXHQFH� GX� GHX[LqPH� SULQFLSH� GH� OD�WKHUPRG\QDPLTXH� TXL� WLHQQHQW� FRPSWH� GHV� SHUWHV� GXHV�DX[� WUDQVIHUWV� GH� FKDOHXU� j� GLIIpUHQFH� ILQLH� GH�
WHPSpUDWXUH�� 7�LUUHY�,, Dh ��SDU�UpJpQpUDWLRQ�LQFRPSOqWH�GH�
OD� FKDOHXU�� ;�LUUHY�,,h �� HW� GHV� SHUWHV� GH� SUHVVLRQ��

ÊDh
LS�LUUHY�,, �� 2Q� UHPDUTXH� XQH� IDLEOH� LQIOXHQFH� GH� OD�

YLWHVVH� VXU� OHV�SHUWHV�SDU� UpJpQpUDWLRQ� LQFRPSOqWH�GH� OD�FKDOHXU��PDLV�LPSRUWDQWH�VXU�OHV�SHUWHV�GH�SUHVVLRQ�SRXU�GHV�YDOHXUV�pOHYpHV�GH�OD�YLWHVVH���� 'DQV�OH�ILJXUH���RQ�UHPDUTXH�O¶DSSDULWLRQ�G¶XQ�PD[LPXP�GH� OD�SXLVVDQFH� IULJRULILTXH�GH�0)6�HW�GH� OD�SXLVVDQFH�WKHUPLTXH�GH�3&6�SRXU�XQH�YDOHXU�DVVH]�IRUWH�GH� OD�YLWHVVH�Z��&H� UpJLPH�Q¶HVW�SDV�FKRLVL�HQ�SUDWLTXH�FRPPH� SRLQW� GH� IRQFWLRQQHPHQW� j� FDXVH� GHV� YDOHXUV�UpGXLWHV� GHV�&23� FRUUHVSRQGDQWV��&D� YHXW�GLUH�TXH� OHV�PDFKLQHV�IRQFWLRQQH�j�GHV�YLWHVVHV�SOXV�UpGXLWHV����������P�V��� SRXU� OHVTXHOOHV� OH� &23�� PDLV� DXVVL� OD� SXLVVDQFH�IULJRULILTXH� RX� FHOOH� WKHUPLTXH� RQW� GHV� YDOHXUV� HQFRUH�LQWpUHVVDQWHV����

�)LJ�����9DULDWLRQ�GH�OD�SXLVVDQFH�IULJRULILTXH�
GH�0)6��GX�IOX[�GH�FKDOHXU�IRXUQL�SDU�3&6�
HW� GH� OD� SXLVVDQFH� PpFDQLTXH� FRQVRPPpH�
SDU�0)6�HQ�IRQFWLRQ�GH�OD�YLWHVVH�GX�SLVWRQ�
�

�
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�)LJ�� ��� /HV� GLIIpUHQFHV� GH� WHPSpUDWXUH� j� OD�
VRXUFH�HW�DX�SXLWV�SRXU�0)6�HQ�IRQFWLRQ�GH�
OD�YLWHVVH�GX�SLVWRQ�
�/D�YDULDWLRQ�GHV�GLIIpUHQFHV�GH� WHPSpUDWXUH�j� OD� VRXUFH�HW�DX�SXLWV�UHSUpVHQWpHV�GDQV�OH�ILJXUH���HQ�IRQFWLRQ�GH�OD�
YLWHVVH� Z� PRQWUH� TXH� VHXOHPHQW� D7)� SUpVHQWH� XQ�PD[LPXP� HW� SXLV� HOOH� HVW� GHFURLVVDQWH�� &HFL� HVW� GX� DX�IDLW�TXH�O¶LUUpYHUVLELOLWp�LQWHUQH�DXJPHQWH�DYHF�OD�YLWHVVH�HW�UpGXLW�OD�FKDOHXU�SRVVLEOH�j�H[WUDLUH�j�OD�VRXUFH�IURLGH���

�)LJ�� ��� 9DULDWLRQ� DYHF� OD� YLWHVVH� GX� SLVWRQ�
GHV� FRHIILFLHQWV� GH� FRQYHFWLRQ� GDQV� OH�
UpJpQpUDWHXU� �5��� OH� UHFKDXIIHXU� �&�� HW�
UHIURLGLVVHXU��)��
�/HV� FRXUEHV� UHSUpVHQWpHV� GDQV� OD� ILJXUH� �� VRQW�WpPRLJQHQW�GH�OD�TXDOLWp�GX�WUDQVIHUW�GH�FKDOHXU�GDQV�OHV�WURLV� pFKDQJHXUV� GH� OD�PDFKLQH��7DQGLV�TXH� OHV�YDOHXUV�GX� FRHIILFLHQW� GH� FRQYHFWLRQ� GDQV� OH� UHFKDXIIHXU� HW�UHIURLGLVVHXU�VRQW�WUqV�SURFKHV�HW�DXJPHQWHQW�IDLEOHPHQW�DYHF� OD� YLWHVVH�� FHOOHV� SRXU� OH� UpJpQpUDWHXU� VRQW�LPSRUWDQWHV� FRPPH� YDOHXU� HW� YDULDWLRQ� DYHF� OD� YLWHVVH�GHV�SURFHVXV������&RQFOXVLRQ�
�� /HV�F\FOHV�GHV�PDFKLQHV�j�IURLG�HW�GHV�SRPSHV�j�FKDOHXU�GH�6WLUOLQJ�RQW�pWp�SUpVHQWpV��HQ�WHQDQW�FRPSWH�GH� OD� YLWHVVH� ILQLH� GHV� SURFHVVXV�� /HV� SHUIRUPDQFHV� GH�FHV� F\FOHV� RQW� pWp� pYDOXpHV� HQ� FRQVLGpUDQW� WDQW� OHV�LUUpYHUVLELOLWpV� LQWHUQHV� TXH� H[WHUQHV� GHV�PDFKLQHV��/HV�UpVXOWDWV� GH� O¶pWXGH� RQW� pWp� SUpVHQWpV� SRXU� OH� FDV� GH� OD�PDFKLQH� j� IURLG� GH� 6WLUOLQJ�� HQ�PHWWDQW� HQ� pYLGHQFH� OD�YDULDWLRQ� GX� FRHIILFLHQW� GH� SHUIRUPDQFH�� &23�� HW� GHV�UHQGHPHQWV�FRQVpTXHQFH� GX� GHX[LqPH� SULQFLSH� GH� OD�WKHUPRG\QDPLTXH� TXL� UHQGHQW� FRPSWH� GHV�

LUUpYHUVLELOLWpV� LQWHUQHV� HW� H[WHUQHV� HQ� IRQFWLRQ� GH� OD�YLWHVVH�ILQLH�GHV�SURFHVVXV�GDQV�OD�PDFKLQH��2Q�D�PLV�HQ�pYLGHQFH� O¶DSSDULWLRQ� G¶XQ� PD[LPXP� GDQV� OD� YDULDWLRQ�GH� OD� SXLVVDQFH� IULJRULILTXH� GH� 0)6�� UHVSHFWLYHPHQW�WKHUPLTXH�GH�3&6�DYHF�OD�YLWHVVH�GHV�SURFHVVXV��/D� FRPSDUDLVRQ� GHV� UpVXOWDWV� REWHQXV� DYHF� OHV� GRQQpV�H[SpULPHQWDOHV� GLVSRQLEOHV� GDQV� OD� OLWpUDWXUH� SHUPHWWUD�OD� YDOLGDWLRQ� GX� VFKpPD� GH� FDOFXO� SURSRVp�� 8QH� IRLV�YDOLGpH�� FHWWH� WHFKQLTXH� GH� FDOFXO� GHYLHQGUD� XQ�LQVWUXPHQW�WUqV�XWLOH�SRXU�OD�UHFKHUFKH��O¶RSWLPLVDWLRQ�HW�OH� SURMHW� GHV� PDFKLQHV� IULJRULILTXHV� HW� GHV� SRPSHV� j�FKDOHXU�GH�6WLUOLQJ�����1RPHQFODWXUH�
�
$� VXUIDFH�G¶pFKDQJH�WKHUPLTXH��P��
E� GLVWDQFH� HQWUH� OHV� ILOV� GHV� YRLOHV� GH� OD�PDWULFH�GX�UpJpQpUDWHXU��P�
&23� FRHIILFLHQW�GH�SHUIRUPDQFH�
FS��FY� FKDOHXUV�VSHFLILTXHV�j�SUHVVLRQ�UHVSHFWLYHPHQW��YROXPH�FRQVWDQW��-�NJ���.���

'� GLDPqWUH��P�
G� GLDPqWUH�GX�ILO�GHV�YRLOHV�GH�OD�PDWULFH��P�
K� FRHIILFLHQW�GH�WUDQVIHUW�GH�FKDOHXU�FRQYHFWLI���

:�P���.���
P� PDVVH��NJ�
1� QRPEUH�GH�YRLOHV�GH�OD�PDWULFH�GX�UpJpQpUDWHXU�
QU� QRPEUH�GH�URWDWLRQV��URW�V���
3� SXLVVDQFH��:�
S� SUHVVLRQ��3D�
3U� QRPEUH�GH�3UDQGWO�
5� FRQVWDQW�GX�JD]�SDUIDLW��-�NPRO���.���
5H� QRPEUH�GH�5H\QROGV�
6� FRXUVH�GX�SLVWRQ��P�
6W� QRPEUH�GH�6WDQWRQ�
7� WHPSpUDWXUH��.�
8� FRHIILFLHQW�JOREDO�GH�WUDQVIHUW�GH�FKDOHXU���

:�P���.���

9� YROXPH��P��
Z� YLWHVVH�GX�SLVWRQ��P�V���
Z5� YLWHVVH�GX�JD]�GDQV�OH�UpJpQpUDWHXU��P�V���
Z6/� YLWHVVH�GX�VRQ�j�OD�WHPSpUDWXUH�7/��P�V���;� FRHIILFLHQW�GH�SHUWHV�UpJpQpUDWLYHV�\� FRHIILFLHQW�G¶DMXVWHPHQW��
,QGLFHV�&� FKDXG�SXLWV��F\OLQGUH�&&� F\FOH�GH�&DUQRW�)� IURLG�VRXUFH��J� JD]�LUUHY� LUUpYHUVLEOH�0)6� PDFKLQH�j�IURLG�GH�6WLUOLQJ�P� PR\HQ�3&6� SRPSH�j�FKDOHXU�GH�6WLUOLQJ�5� UpJpQpUDWHXU�UHY� UpYHUVLEOH�;� UHODWLI�DX[�SHUWHV�SDU�UpJpQpUDWLRQ�LPSDUIDLWH�
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/HWWUHV�JUHTXHV�e� UDSSRUW�YROXPLTXH�GH�FRPSUHVVLRQ�g� UDSSRUW�GHV�FKDOHXUV�VSpFLILTXHV�GX�JD]�h,,�LUUHY� UHQGHPHQW�FRQVpTXHQFH� GX� GHX[LqPH� SULQFLSH�GH�OD�WKHUPRG\QDPLTXH�l� FRQGXFWLYLWp�WKHUPLTXH�GX�JD]��:�P���.���

m� QRWDWLRQ���m� �����e��n� YLVFRVLWp�FLQpPDWLTXH�GX�JD]��P��V���r� PDVVH�YROXPLTXH�GX�JD]��NJ�P���

t UDSSRUW� GHV� WHPSpUDWXUHV� H[WUrPHV� GX� IOXLGH�F\FOp��%,%/,2*5$3+,(�
� ��� 3HWUHVFX�� 6��� 6WDQHVFX�� *��� ,RUGDFKH�� 5���'REURYLFHVFX�� $��� 7KH� )LUVW� /DZ� RI�7KHUPRG\QDPLFV� IRU� &ORVHG� 6\VWHPV��&RQVLGHULQJ� WKH� ,UUHYHUVLELOLWLHV�*HQHUDWHG� E\�WKH�)ULFWLRQ�3LVWRQ�&\OLQGHU�� WKH�7KURWWOLQJ�RI�WKH�:RUNLQJ�0HGLXP�DQG�)LQLWH�6SHHG�RI� WKH�0HFKDQLFDO� ,QWHUDFWLRQ�� 3URF�� RI� WKH� ,QWHU��

&RQI��2Q�(IILFLHQF\�� &RVWV��2SWLPL]DWLRQ� DQG�
6LPXODWLRQ� RI� (QHUJ\� 6\VWHPV�� (&26
����=DUDJR]D�� 6SDLQ�� HGLWHG� E\�$��9DOHUR� DQG�*��7VDWVDURQLV��$60(���������������

��� 3HWUHVFX�� 6��� +DUPDQ�� &��� 7KH� &RQQHFWLRQ�EHWZHHQ� WKH� )LUVW� DQG� 6HFRQG� /DZ� RI�7KHUPRG\QDPLFV� IRU� 3URFHVVHV� ZLWK� )LQLWH�6SHHG��$�'LUHFW�0HWKRG�IRU�$SSURDFKLQJ�DQG�2SWLPL]DWLRQ� RI� ,UUHYHUVLEOH� 3URFHVVHV��
-RXUQDO� RI� 7KH� +HDW� 7UDQVIHU� 6RFLHW\� RI�
-DSDQ��9RO������1R��������������������

��� 6WDQHVFX�� *��� 7KH� VWXG\� RI� WKH� PHFKDQLVP� RI�LUUHYHUVLELOLW\� JHQHUDWLRQ� LQ� RUGHU� WR� LPSURYH�WKH� SHUIRUPDQFHV� RI� WKHUPDO� PDFKLQHV� DQG�GHYLFHV�� �/5��� 7KqVH� GH� GRFWRUDW�� 8�� 3��%XFDUHVW��5RXPDQLH��������
��� 3HWUHVFX�� 6�� DQG� 6WDQHVFX�� *��� /D� 0pWKRGH�'LUHFWH� G¶pWXGH� GHV� SURFHVVXV� LUUpYHUVLEOHV� j�YLWHVVH� ILQLH� GDQV� OHV� V\VWqPHV� IHUPpV�� �/5���

5HYXH� 7HUPRWHKQLFD�� 1R���� (GLWXUD� 7HKQLFD��%XFDUHVW��5RXPDQLH��������
��� 3HWUHVFX�� 6��� 6WDQHVFX�� *��� &RVWHD�� 0��� $�'LUHFW� 0HWKRG� IRU� WKH� 2SWLPL]DWLRQ� RI�,UUHYHUVLEOH� &\FOHV� XVLQJ� D� 1HZ� ([SUHVVLRQ�IRU� WKH� )LUVW� /DZ� RI� 7KHUPRG\QDPLFV� IRU�3URFHVVHV� ZLWK� )LQLWH� 6SHHG��3URF�� RI� WKH� �VW�

&RQIHUHQFH� RQ� (QHUJ\� ,7(&
���� 0DUUDNHVK��0RURFFR�����������������
��� 3HWUHVFX�� 6��� 6WDQHVFX�� *��� &RVWHD�� 0��� 7KH�6WXG\�RI�WKH�2SWLPL]DWLRQ�RI�WKH�&DUQRW�&\FOH�ZKLFK� 'HYHORSV� ZLWK� )LQLWH� 6SHHG�� 3URF�� RI�

WKH� ,QWHUQ�� &RQI�� 2Q� (QHUJ\� 6\VWHPV� DQG�
(FRORJ\�� (16(&
���� .UDNRZ�� 3RODQG�� HGLWHG�E\�-��6]DUJXW��=��.ROHQGD��*��7VDWVDURQLV�DQG�$��=LHELN�����������������

��� 3HWUHVFX�� 6��� +DUPDQ�� &��� %HMDQ�� $��� 7KH�&DUQRW� &\FOH� ZLWK� ([WHUQDO� DQG� ,QWHUQDO�,UUHYHUVLELOLW\�� )ORUHQFH� :RUOG� (QHUJ\�

5HVHDUFK� 6\PSRVLXP�� (QHUJ\� IRU� 7KH� ��VW�
&HQWXU\�� &RQYHUVLRQ�� 8WLOL]DWLRQ� DQG�
(QYLURQPHQWDO�4XDOLW\��)ORUHQFH��,WDO\��-XO\������������

��� &RVWHD�� 0��� $XJPHQWDWLRQ� GHV� SHUIRUPDQFHV�GHV� pFKDQJHXUV� GH� FKDOHXU� HQ� YXH� GH�O¶RSWLPLVDWLRQ�WKHUPRG\QDPLTXH�GH�OD�PDFKLQH�GH� 6WLUOLQJ�� 7UDQVIHUW� GH� FKDOHXU� HQ� UpJLPH�LQVWDWLRQQDLUH� GDQV� OHV� PLOLHX[� SRUHX[�� 7KqVH�
GH�GRFWRUDW��8��3��%XFDUHVW�	�8�+�3��1DQF\����������

��� &RVWHD�� 0��� 3HWUHVFX�� 6��� +DUPDQ�� &��� 7KH�(IIHFW� RI� ,UUHYHUVLELOLWLHV� RQ� 6RODU� 6WLUOLQJ�(QJLQH� &\FOH� 3HUIRUPDQFH�� (QHUJ\�
&RQYHUVLRQ� 	� 0DQDJHPHQW�� 9RO�� ���� �����������������

���� 6WRLFHVFX�� /��� 3HWUHVFX�� 6��� 7KH� )LUVW� /DZ� RI�7KHUPRG\QDPLFV� IRU� 3URFHVVHV� ZLWK� )LQLWH�6SHHG��LQ�&ORVHG�6\VWHPV���/DQJXH�$OOHPDQG�/$��� %XOOHWLQ� GH� O¶,QVWLWXW� 3RO\WHFKQLTXH� GH�
%XFDUHVW��9RO��;;9,��1R�����������

���� 6WRLFHVFX�� /��� 3HWUHVFX�� 6��� 7KHUPRG\QDPLF�6WDWH� 7UDQVIRUPDWLRQV� 'HYHORSLQJ� ZLWK�&RQVWDQW� )LQLWH� 6SHHG
�� �/$��� %XOOHWLQ� GH�
O¶,QVWLWXW� 3RO\WHFKQLTXH� GH� %XFDUHVW�� 9RO��;;9,��1R�����������

���� 6WRLFHVFX�� /��� 3HWUHVFX�� 6��� 7KHUPRG\QDPLF�3URFHVVHV� 'HYHORSLQJ� ZLWK� 9DULDEOH� )LQLWH�6SHHG�� �/$��� %XOOHWLQ� GH� O¶,QVWLWXW�
3RO\WHFKQLTXH�GH�%XFDUHVW��9RO��;;9,,��1R����������

���� 6WRLFHVFX�� /��� 3HWUHVFX�� 6��� ([SHULPHQWDO�9HULILFDWLRQ�RI�WKH�1HZ�([SUHVVLRQ�RI�WKH�)LUVW�/DZ� RI� 7KHUPRG\QDPLFV� IRU� 3URFHVVHV� ZLWK�)LQLWH� 6SHHG�� �/$��� %XOOHWLQ� GH� O¶,QVWLWXW�
3RO\WHFKQLTXH� GH� %XFDUHVW�� 9RO�� ;;9,,��1R�����������

���� 6WRLFHVFX��/���3HWUHVFX��6���&\FOHV�ZLWK�)LQLWH�6SHHG�� �/$��� %XOOHWLQ� GH� O¶,QVWLWXW�
3RO\WHFKQLTXH� GH� %XFDUHVW�� 9RO�� ;;9,,��1R�����������

���� 3HWUHVFX�� 6��� &RQWULEXWLRQ� WR� WKH� 6WXG\� RI�,QWHUDFWLRQV�DQG�3URFHVVHV�RI�1RQ�HTXLOLEULXP�LQ� 7KHUPDO� 0DFKLQHV�� �/5��� 7KqVH� GH�
GRFWRUDW��/¶,QVWLWXW�3RO\WHFKQLTXH�GH�%XFDUHVW��5RXPDQLH��������

���� 3HWUHVFX�� 6��� .LQHWLFDOO\� &RQVLGHUDWLRQV�5HJDUGLQJ� WKH� 3UHVVXUH� RQ� D� 3LVWRQ� 0RYLQJ�ZLWK�)LQLWH�6SHHG���/5���eWXGHV�HW�5HFKHUFKHV�
HQ�(QHUJpWLTXH�HW�(OHFWURWHFKQLTXH��$FDGHPLH�
5RXPDLQH��9RO�����1R������������

���� 3HWUHVFX�� 6��� ([SHULPHQWDO� 6WXG\� RI� WKH� *DV�3LVWRQ�,QWHUDFWLRQ�ZLWK�)LQLWH�6SHHG�LQ�WKH�&DVH�RI� DQ� 2SHQ� 6\VWHP�� �/5��� eWXGHV� HW�
5HFKHUFKHV� GH� 0pFDQLTXH� $SSOLTXpH��
$FDGHPLH�5RXPDLQH��9RO������1R��������������� 3HWUHVFX��6���)ORUHD��7���+DUPDQ��&���&RVWHD��0���$�0HWKRG�IRU�&DOFXODWLQJ�WKH�&RHIILFLHQW�IRU�WKH�5HJHQHUDWLYH� /RVVHV� LQ� 6WLUOLQJ�0DFKLQHV��3URF��
RI� WKH� �WK� (XURSHDQ� 6WLUOLQJ� )RUXP� ������2VQDEUXFN��*HUPDQ\�����������������

mailto:mcos@theta.termo.pub.ro


�

0��&RVWHD��PFRV#WKHWD�WHUPR�SXE�UR�

�

���

���� 3HWUHVFX�� 6��� +DUPDQ�� &��� &RVWHD��0��� )ORUHD��7��� $� 0HWKRG� )RU� 'HWHUPLQLQJ� WKH�3HUIRUPDQFH�RI�6WLUOLQJ�0DFKLQHV�%DVHG�RQ�WKH�)LUVW�/DZ�)RU�3URFHVVHV�ZLWK�)LQLWH�6SHHG�DQG�8VLQJ� D� 39� �� 3[�'LDJUDP��3URF�� RI� WKH� )LIWK�
:RUOG� &RQIHUHQFH� RQ� ,QWHJUDWHG� 'HVLJQ� 	�
3URFHVV�7HFKQRORJ\��'DOODV��86$��������

���� 3HWUHVFX�� 6��� +DUPDQ�� &��� &RVWHD��0��� )ORUHD��7��� 'HWHUPLQDWLRQ� RI� WKH� 3UHVVXUH� /RVVHV� LQ� D�6WLUOLQJ� &\FOH� WKURXJK� 8VH� RI� D� 39�3[�'LDJUDP�� 3URF�� RI� WKH� ,QWHU�� &RQI�� RQ�
(IILFLHQF\��&RVWV��2SWLPL]DWLRQ�DQG�6LPXODWLRQ�
RI� (QHUJ\� 6\VWHPV�� (&26
������ (QVFKHGH��1HWKHUODQGV�����������������

���� )ORUHD��7���3HWUHVFX��6���)ORUHD��(���6FKHPDV�GH�
FDOFXO� SRXU� O¶pWXGH� GHV� LUUpYHUVLELOLWpV� GHV�
SURFHVVXV� GDQV� OHV� PRWHXUV� j� FRPEXVWLRQ�
H[WHUQH� GH� 6WLUOLQJ�� �/5��� 0DLVRQ� G¶eGLWLRQ�/HGD�	�0XQWHQLD��&RQVWDQWD��5RPDQLD������������ 3HWUHVFX�� 6��� )ORUHD�� 7��� &RVWHD��0��� +DUPDQ��&���7KHUPRG\QDPLTXH�j�YLWHVVH�ILQLH�DSSOLTXpH�DX[� PRWHXUV� GH� 6WLUOLQJ�� 9ROXPH� GHV� WUDYDX[�
GH� OD� &RQIpUHQFH� %,5$&¶���� �/5��� %XFDUHVW��5RXPDQLH��������

���� )ORUHD�� 7��� 0pWKRGH� JUDSKR�DQDO\WLTXH� SRXU�O¶pWXGH� GHV� SURFHVVXV� LUUpYHUVLEOHV� GDQV� OHV�PRWHXUV� GH� 6WLUOLQJ�� 7KqVH� GH� GRFWRUDW�� �/5���8QLYHUVLWp� ³3ROLWHKQLFD´� GH� %XFDUHVW��5RXPDQLH��������
���� )XMLL�� ,��� )URP� 6RODU� (QHUJ\� WR� 0HFKDQLFDO�

3RZHU�� +DUZRRG� $FDGHPLF� 3XEOLVKHUV�� 1HZ�<RUN��������
���� $OOHQ�� '�,��� 7RPD]LF�� :�$��� +RW� 3LVWRQ� 5LQJ�7HVWV��1$6$�70������������������� *HQJ��6�0���&DOLEUDWLRQ�DQG�&RPSDULVRQ�RI�WKH�1$6$� /HZLV� )UHH�3LVWRQ� 6WLUOLQJ� (QJLQH�0RGHO� 3UHGLFWLRQ� ZLWK� 5(������ 7HVW� 'DWD��

1$6$�70�������������������������������������

���� 6WLQH�� :�%��� 'LYHU�� 5�%��� $� &RPSHQGLXP� RI�6RODU� 'LVK� �� 6WLUOLQJ� 7HFKQRORJ\�� 6DQGLD�
/DERUDWRULHV�5HSRUW��������

���� )DUHOO��5�$��HW�DO���$XWRPRWLYH�6WLUOLQJ�(QJLQH�'HYHORSPHQW� 3URJUDP�� 1$6$� &5������������������� 3HWUHVFX�� 6��� /HFWXUHV� RQ� 1HZ� 6RXUFHV� RI�
(QHUJ\�� +HOVLQNL� 8QLYHUVLW\� RI� 7HFKQRORJ\��)LQODQG��������

���� 3HWUHVFX��6���+DUPDQ��&���3HWUHVFX��9���6WLUOLQJ�&\FOH� 2SWLPL]DWLRQ� ,QFOXGLQJ� WKH� (IIHFWV� RI�)LQLWH� 6SHHG� 2SHUDWLRQ�� 3URF�� RI� WKH� ,QWHU��
&RQI�� 2Q� (IILFLHQF\�� &RVWV�� 2SWLPL]DWLRQ�
6LPXODWLRQ� DQG� (QYLURQPHQWDO� $VSHFWV� RI�
(QHUJ\� 6\VWHPV�� (&26
���� 6WRFNKROP��6ZHGHQ��HGLWHG�E\�3��$OYIRUV��/��(LGHQVWHQ��*��6YHGEHUJ�DQG�-��<DQ��������������������� 3HWUHVFX�� 6��� =DLVHU�� -��� 3HWUHVFX��9���/HFWXUHV�
RQ� $GYDQFHG� (QHUJ\� &RQYHUVLRQ�� %XFNQHOO�8QLYHUVLW\��/HZLVEXUJ��3$��86$������������ 3HWUHVFX��6���)HLGW��0���&RVWHD��0���/HV�F\FOHV�GHV�PDFKLQHV� j� IURLG� HW�GHV�SRPSHV� j� FKDOHXU�GH� 6WLUOLQJ� DYHF� YLWHVVH� ILQLH�� 9ROXPH� GHV�
WUDYDX[� GH� OD� &RQIpUHQFH� 1DWLRQDOH� GH�
7KHUPLFLHQV�� �/5��� 9RO�� ,,�� 6LELX�� 5RXPDQLH��������

���� )HLGW�� 0��� 2SWLPLVDWLRQ� pQHUJpWLTXH� GHV�
V\VWqPHV� HW� SURFpGpV�� SUHPLqUH� pGLWLRQ��7HFK	'RF��3DULV��������

���� ,QFURSHUD�� )�3��� 'H�:LWW�� '�3���)XQGDPHQWDOV�
RI�+HDW�DQG�0DVV�7UDQVIHU��:LOH\	6RQV��1HZ�<RUN��������

���� 3HWUHVFX��6���&RVWHD��0���0DODQFLRLX��2���)HLGW��0��� /
LVRWKHUPH� j� YLWHVVH� ILQLH� DSSOLTXpH� DX[�F\FOHV�WKHUPRG\QDPLTXHV��9ROXPH�GHV�WUDYDX[�
GH�OD�&RQIpUHQFH�%,5$&¶�������/5���%XFDUHVW��5RXPDQLH�������� �
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