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(VTXHPD�����
8Q�FRS�SDVVDW�HO�WHPSV�GH UHDFFLy��HV�YD�REWHQLU�XQ�SROtPHU�JURJXHQF�GH�WLSXV� FDXW[~�� (V� YD� LQWHQWDU� SXULILFDU� HO� SROtPHU� SHU� VXFFHVVLYHV�UHSUHFLSLWDFLRQV��SHUz�QR�YD�VHU�GHO�WRW�SRVVLEOH��MD�TXH�QRPpV�DUULEDYD�D�XQIODU�VH��PRVWUDQW�DL[t�HO�VHX�FDUDFWHU�HQWUHFUHXDW��
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3HU� FRQILUPDU� TXH� HO� SROtPHU� TXH� V·REWHQLD� QR� V·HQWUHFUHXDYD� SHU� OD�SUHVqQFLD�GHO�GREOH�HQOODo�WHUPLQDO�HQ�OD�FDGHQD�DOLIjWLFD�GH�O·jFLG�PHVRJHQ��HV�YD�GHFLGLU�VLQWHWLW]DU�XQ�LPLQRjFLG�PRGHO�VHQVH�DTXHVWD�FDGHQD�DOLIjWLFD��GHULYDW�GH�O·jFLG���DPLQREHQ]RLF�L�GHO���KLGUR[LEHQ]DOGHKLG��$L[t�GRQFV��HV�YD�UHDOLW]DU�OD� UHDFFLy� GH� PRGLILFDFLy� HQ� OHV� PDWHL[HV� FRQGLFLRQV� TXH� OHV� HVPHQWDGHV� HQ�O·DSDUWDW� DQWHULRU�� SHUz� XWLOLW]DQW� O·jFLG� ���EHQ]LOLGHQDPLQR�EHQ]RLF� �'%8��'062����GLHV�����&��UHODFLy�PRODU�jFLG�3(&+� ������(V� YD� DFRQVHJXLU� DLOODU� XQ� SROtPHU� HQWUHFUHXDW� TXH� YD� SRGHU� pVVHU�FDUDFWHULW]DW�PDOJUDW� OD� VHYD� OLPLWDGD� FDSDFLWDW�G·XQIODPHQW�SHU�501�GH� �+� L�

��&�� REVHUYDQW� TXH� O·~QLFD� XQLWDW� LQFRUSRUDGD� DO� SROtPHU� KDYLD� HVWDW� O·jFLG� ��DPLQREHQ]RLF�3HU� WDQW�� VHPEOD� TXH� GXUDQW� OD� UHDFFLy� GH�PRGLILFDFLy� HV� YD� SURGXLU� OD�KLGUzOLVL�GHO�JUXS�LPLQD�SUREDEOHPHQW�SHU�UHDFFLy�DPE�O·DLJXD�TXH�HV�WURED�HQ�HO�'062��5HDFFLy�TXH�PROW�SUREDEOHPHQW�YD�HVWDU�FDWDOLW]DGD�SHOV�SURWRQV�TXH�SURSRUFLRQD�HO�SURSL�LPLQRjFLG��'·DOWUD�EDQGD��HO�FDUDFWHU�HQWUHFUHXDW�G·DTXHVWV�SROtPHUV�SRW�pVVHU�HQWpV�VL�HV�Wp�HQ�FRPSWH�TXH�HOV�JUXSV�DPLQR�D�TXH�FRQGXHL[�OD�KLGUzOLVL�� WDPEp�SRGHQ�GRQDU�OORF��FRP�D�PtQLP�HQ�XQD�SHWLWD�H[WHQVLy��D� OD�VXEVWLWXFLy�GHOV�jWRPV�GH�FORU�GH�OD�3(&+�
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$L[t�GRQFV�� OD�PRGLILFDFLy�GH� OD�3(&+�DPE�HOV� LPLQRjFLGV�HQ�SUHVqQFLD�GH�'%8�QR� YD� FRQGXLU� D� O·REWHQFLy� GHOV� SROtPHUV� GHVLWMDWV��8QD�SRVVLEOH� UXWD�DOWHUQDWLYD��VHULD�OD�UHDFFLy�GH�OD�3(&+�DPE�OHV�VDOV�SRWjVVLTXHV�GHOV�LPLQRjFLGV�WUHEDOODQW� VRWD� FRQGLFLRQV� GH� WUDQVIHUqQFLD� GH� IDVH�� MD� TXH� G·DTXHVWD� PDQHUD�V·HYLWDYD�OD�SUHVqQFLD�GH�SURWRQV�HQ�HO PHGL��FRVD�TXH�SUREDEOHPHQW�GLILFXOWDULD�OD�KLGUzOLVL�GHO�JUXS�LPLQR�
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'·DTXHVWD�PDQHUD�� OHV� VDOV� SRWjVVLTXHV� YDQ� VHU� VLQWHWLW]DGHV� SHU� WDO� GH�SRGHU�DVVDMDU�OD�PRGLILFDFLy�DPE�OHV�VDOV�GHOV�LPLQRjFLGV��D L��E��L�HPSUDQW�OHV�FRQGLFLRQV� GH� UHDFFLy� XWLOLW]DGHV� HQ� O·HVWXGL� GH� OD� UHDFFLy� GH� PRGLILFDFLy�HVPHQWDW�HQ�O·DSDUWDW�DQWHULRU��pV�D�GLU��XQD�GLVVROXFLy�GH�OD�3(&+�HQ�7+)��OD�VDO�SRWjVVLFD�GH�O·jFLG�HQ�XQ�SHWLW�H[FpV��UHODFLy�PRODU�jFLG�3(&+�GH�������7%$%��D����&�L���GLHV�GH�UHDFFLy�
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(VTXHPD�����
7DPSRF� HQ� DTXHVW� FDV� HO� SURGXFWH� UHFXSHUDW� FRUUHVSRQLD� DO� SROtPHU�HVSHUDW��$PE�XQD�PRVWUD�GHO�SROtPHU�FUX�SUHFLSLWDW�HQ�PHWDQRO�HV�YD�REVHUYDU�SHU� 501� GH� �+� L� ��&� FRP� VL� KL� KDJXpV� XQD� SHWLWD� PRGLILFDFLy�� GRQDGD� OD�LQWHQVLWDW GHOV� VHQ\DOV�� SHUz� XQ� FRS� YD� VHU� SXULILFDW� SHU� UHSUHFLWDFLRQV�VXFFHVVLYHV�� HOV� HVSHFWUHV� PRVWUDUHQ� FRP� HV� WUDFWDYD� PDMRULWjULDPHQW� GHO�SROtPHU�VHQVH�PRGLILFDU�L�G·DOJXQD�SDUW�PRGLILFDGD�DPE�O·jFLG���DPLQREHQ]RLF�
������� 02',),&$&,Ð�$0%�/·­&,'���$0,12%(1=2,&
(V� YDQ� UHDOLW]DU� LQWHQWV� GH� PRGLILFDFLy� GH� OD� 3(&+� DPE� O·jFLG� ��DPLQREHQ]RLF�SHU�WDO�GH�IRUPDU�SRVWHULRUPHQW�OD�LPLQD�VREUH�HO�SROtPHU��/·jFLG���DPLQREHQ]RLF�pV�PpV�VROXEOH�HQ�HO�PHGL�GH�UHDFFLy�L�HV�SHQVDYD�HQ�PLQLPLW]DU�O·HQWUHFUHXDPHQW�GHO�SROtPHU�VL� OD�UHDFFLy�HUD�PpV�UjSLGD��3HUz�WDPSRF�HV�YDQ�REWHQLU�UHVXOWDWV�VDWLVIDFWRULV�
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'HVSUpV� G·REVHUYDU� TXH� OD� GLILFXOWDW� SHU� LQWURGXLU� OD� XQLWDW� PHVzJHQD�LPLQD�SHU�PRGLILFDFLy�TXtPLFD�GH�OD�SROLHSLFORURKLGULQD�DPE�HOV�LPLQRjFLGV�QR�pV�GHX�D�O·H[LVWqQFLD�GH�OD�FDGHQD�IOH[LELOLW]DQW�QL�DO�GREOH�HQOODo�WHUPLQDO��VLQy�TXH� OD�FDXVD�HV� WURED�HQ� OD�VHQVLELOLWDW�GHO�JUXS� LPLQD��HV�YD�SHQVDU�HQ�DVVDMDU�O·REWHQFLy� GHO�PDWHL[� SROtPHU� SHUz� SHU� OD� YLD� GH� SROLPHULW]DFLy� GHOV� GHULYDWV�JOLFLGtOLFV� GHOV� LPLQRjFLGV�� 9D� VHU� QHFHVVjULD� GRQFV�� OD� SUHSDUDFLy� GHOV�JOLFLGLOHVWHUV�GHOV� LPLQRjFLGV� MD�VLQWHWLW]DWV��pV�D�GLU��HO�JOLFLGLOHVWHU�GH�O·jFLG�����·����KH[HQR[L��EHQ]LOLGHQDPLQR�EHQ]RLF��*��D��L�HO�JOLFLGLOHVWHU�GH�O·jFLG�����·�����XQGHFHQR[L��EHQ]LOLGHQDPLQR�EHQ]RLF��*��E��

(VTXHPD�����
(Q� OD� OLWHUDWXUD� SRGHQ� WUREDU�VH� GLIHUHQWV PqWRGHV� SHU� OD� VtQWHVL� GH�JOLFLGLOHVWHUV���� (Q� DTXHVW� FDV�� WDO� FRP� HV� SRW� YHXUH� HQ� O·(VTXHPD� ������ HOV�JOLFLGLOHVWHUV� YDQ� VHU� REWLQJXWV�SHU� UHDFFLy�G·XQ� H[FpV�G·HSLFORURKLGULQD� ������(&+�jFLG�� DPE� O·jFLG� FRUUHVSRQHQW�XWLOLW]DQW�HO� FORUXU�GH�EHQ]LOWULPHWLODPRQL��%70$�� FRP�D� FDWDOLW]DGRU�GH� WUDQVIHUqQFLD�GH� IDVH���� (O�%70$�� D�PpV�GH� OD�IXQFLy� FDWDOtWLFD�� pV�XQD� VDO� DPE�XQ� FDWLy�PROW� YROXPLQyV�TXH�GHL[D� O·DQLy�GH�O·jFLG�PpV�OOLXUH�SHU�GRQDU�O·DWDF�D� O·DQHOO�R[LUjQLF��LQLFLDQW�DL[t�OD�UHDFFLy��8QD�UHDFFLy�VHFXQGjULD�pV�OD�IRUPDFLy�GH�O·KDORKLGULQD��3HU�HYLWDU�OD�VHYD�H[LVWqQFLD��HV�SRVD�XQ�H[FpV�G·(&+�TXH�DFWXDUj�WDQW�FRP�D�GLVVROYHQW�FRP�D�FDSWDGRU�GHO�FORUXU�G·KLGURJHQ�TXH�HV�YDJL�DOOLEHUDQW���� 3HU�WDO�G·REWHQLU�HO�JOLFLGLOHVWHU�ILQDO��V·H[WUHX�HO�%70$�GH�OD�PHVFOD�GH�UHDFFLy�DPE�DLJXD��$�FRQWLQXDFLy�O·H[WUDFWH�pV�UHGXwW� D� ����GHO� YROXP�RULJLQDO� L� V·DGGLFLRQD� D�XQD�PHVFOD�G·qWHU� HWtOLF�KH[j��
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DFRQVHJXLQW�OD�SUHFLSLWDFLy�GHO�SURGXFWH�HQ�OD�QHYHUD��(O�SURGXFWH�DL[t�REWLQJXW�QR�YD�QHFHVVLWDU�XQD�SRVWHULRU�UHFULVWDO�OLW]DFLy��

(VTXHPD�����
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$TXHVWV� GHULYDWV� JOLFLGtOLFV� KDQ� HVWDW� FDUDFWHULW]DWV� HVWUXFWXUDOPHQW� SHU�HVSHFWURIRWRPHWULD� ,5� L� 501�GH� �+� L� ��&�� YHXUH� HQ� O·DQQH[� OHV�)LJXUHV� ����� �������L�OHV�DVVLJQDFLRQV�V·KDQ�IHW�SHU�FjOFXOV�HPStULFV�L�SHU�FRPSDUDFLy�DPE�DOWUHV�SURGXFWHV�DQjOHJV������������ (Q�HOV�HVSHFWUHV�G·,5�HV�YD�REVHUYDU�OD�LQWHQVLILFDFLy�GH�OD�EDQGD�GH�WHQVLy�GH�O·HQOODo�&�2�DO�YROWDQW�GH������FP�� L�FRP�HO�VHQ\DO�GHO�JUXS�FDUERQLO�HV�GHVSODoDYD�FDS�D������FP����3HO�TXH�ID�DOV�VHQ\DOV�GH�501�GH�
�+�� V·REVHUYDYD� OD� GHVDSDULFLy� GHOV� VHQ\DOV� GHOV� SURWRQV� GHOV� jFLGV� DO�PDWHL[�WHPSV�TXH�DSDUHL[LHQ�HOV�VHQ\DOV�FDUDFWHUtVWLFV�GHOV�SURWRQV�GH�O·DQHOO�R[LUjQLF�MD�TXH�OD�UHVWD�QR�VRIUHL[�FDS�YDULDFLy��

(Q�OD�7DXOD������ HV�PRVWUHQ�HOV�YDORUV�GHOV�GHVSODoDPHQWV�TXtPLFV�GHOV�SURWRQV�GHO�JOLFLGLOHVWHU��/D�SUR[LPLWDW�GHO�JUXS�HVWHU�D�O·DQHOO�R[LUjQLF�LQIOXHL[�HQ�OHV�FRQVWDQWV�G·DFREODPHQW��GHVFULWHV�HQ�OD�7DXOD������
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7DXOD�������'HVSODoDPHQWV�TXtPLFV��SSP��GHOV�SURWRQV�JOLFLGtOLFV�
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7DXOD������ 9DORUV�GH�OHV�FRQVWDQWV�G·DFREODPHQW��+]��GHOV�SURWRQV�JOLFLGtOLFV�
; -DE -DF -EF -GF -GH -HF�&22� ��� ��� ��� ��� ���� ���
(Q� HOV� HVSHFWUHV� GH� 501� GH� ��&� V·REVHUYHQ� HOV� WUHV� VHQ\DOV� GH� O·DQHOO�R[LUjQLF��L�WDPEp�HV�YHX�O·HIHFWH�GH�OD�SUR[LPLWDW�GHO�JUXS�HVWHU��

(VTXHPD�������&DUERQLV�GHO�JUXS�JOLFLGLO�
7DXOD�������'HVSODoDPHQWV�TXtPLFV��SSP��GHOV�FDUERQLV�GHO�JUXS�JOLFLGtOLF�
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(OV�PRQzPHUV� TXH� LQWHUHVVDYD� SROLPHULW]DU�� HOV� JOLFLGLOHVWHUV�� FRQWHQHQ�XQ�DQHOO�KHWHURFtFOLF�HQ�OD�VHYD�PROqFXOD��eV�FRQHJXW�TXH�OD�YLD�SHU�SROLPHULW]DU�DTXHVWV� PRQzPHUV� FtFOLFV� SHU� GRQDU� OORF� D� SROtPHUV� OLQHDOV� pV� O·DQRPHQDGD�SROLPHULW]DFLy� SHU� REHUWXUD� G·DQHOO����������� /·DQHOO� R[LUjQLF� SUHVHQWD� XQD� DOWD�UHDFWLYLWDW�L�IDFLOLWDW�D�GRQDU�O·REHUWXUD�GH�O·DQHOO��VREUHWRW�SHU�OD�WHQVLy�DQJXODU�TXH�VXSRUWD��$TXHVWD�IDFLOLWDW�WDPEp�YH�FRQWURODGD�SHU�OD�UHDFWLYLWDW�GHOV�JUXSV�IXQFLRQDOV�TXH�FRQWp�L�HOV�VXEVWLWXHQWV�HQ�O·DQHOO��/D�SROLPHULW]DFLy�SHU�REHUWXUD�G·DQHOO� HQ� PRQzPHUV� KHWHURFtFOLFV� HV� SRW� FODVVLILFDU� HQ� GLIHUHQWV� PHFDQLVPHV�VHJRQV� VLJXL� OD� QDWXUD� GHOV� PRQzPHUV� L� OHV� HVSqFLHV� SURSDJDGRUHV�� FDWLzQLF��DQLzQLF�R�LzQLF²FRRUGLQDWLX�
(Q� OD� SROLPHULW]DFLy� GHOV� JOLFLGLOHVWHUV� HV� YD� SODQWHMDU� O·HVWXGL� GH� WUHV�LQLFLDGRUV� GLIHUHQWV�� DL[t�� YDQ� VHU� XWLOLW]DWV� O·KH[DIOXRURIRVIDW� �9�� GH� WULWLO�>�&�+���&3)�@��� �FDWLzQLF��� HO� WHUW�EXWz[LG� SRWjVVLF� �W�%X2.��� �DQLzQLF��� L� HO�VLVWHPD�LQLFLDGRU�IRVIDFq��EDVH��W�%X�3����L�����GL�WHUF�EXWLOIHQRO��� �DQLzQLF��
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(VTXHPD������
(O� �&�+���&3)� MD�KDYLD� HVWDW�XWLOLW]DW�HQ� O·REWHQFLy�GH� OD�3(&+�GH�EDL[�SHV�PROHFXODU� L� HV� YD� VHJXLU� GRQFV�� OD� PDWHL[D�PHWzGLFD� SHUz� WUHEDOODQW D� OD�WHPSHUDWXUD� GH� ���&�� (V� YD� XWLOLW]DU� &+�&O� FRP� D� GLVVROYHQW� SHUTXq� HO�WHWUDKLGURIXUj� SRGLD� SROLPHULW]DU� HQ� SUHVqQFLD� G·DTXHVW� LQLFLDGRU�� $TXHVWD�HVSqFLH�DOOLEHUD�HO�FDUERFDWLy�WULWLO�>�&�+���&@���TXH�DWDFD�D�O·HSz[LG�L�LQLFLD�DL[t�OD�UHDFFLy��VHJXLQW�XQ�PHFDQLVPH�FDWLzQLF��/·DQLy�KH[DIOXRURIRVWDW�pV�PDO�QXFOHzILO�L� PROW� YROXPLQyV�� L� QR� DFFHGHL[� D� O·DQHOO� R[LUjQLF�� /HV� SROLPHULW]DFLRQV�FDWLzQLTXHV� HV� FDUDFWHULW]HQ�SHU� OD� VHYD� EDL[D� UHJLRVHOHFWLYLWDW�� SHUz� HQ� DTXHVW�FDV��LQWHUHVVD�PpV�O·q[LW�GH�OD�SROLPHULW]DFLy�TXH�OD�UHJLRVHOHFWLYLWDW�GHO�SURGXFWH�ILQDO�
(Q� OD� SROLPHULW]DFLy� XWLOLW]DQW� HO� W�%X2.�� HV� VHJXHL[� XQ� PHFDQLVPH�DQLzQLF�� GRQFV�� O·DQLy� W�EXWz[LG� REUH� O·DQHOO� R[LUjQLF� L� HV� YD� SURSDJDQW� DL[t� OD�UHDFFLy�� ILQV� TXH� QR� TXHGD� PRQzPHU� R� ILQV� TXH� O·HVSqFLH� DFWLYD� FDSWD� DOJXQ�SURWy�GHO�PHGL��(Q�DTXHVW� FDV�� OD� UHDFFLy�pV� UHJLRVHOHFWLYD��SHUTXq� O·DQLy�DWDFD�SUHIHUHQWPHQW�D�OD�SRVLFLy�PHQ\V�VXEVWLWXwGD��FRP�HQ�WRWD�UHDFFLy�QXFOHzILOD�GH�WLSXV� 61��� (V� YD� VHJXLU� OD� PDWHL[D� PHWzGLFD� TXH� HQ� O·DVVDLJ� DPE� O·LQLFLDGRU�FDWLzQLF��

5��� ��&+��[�&+ &+� DPE�� [� ���� �
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(O�GDUUHU�GHOV�DVVDMRV�YD�VHU�DPE�HO�VLVWHPD�LQLFLDGRU�IRVIDFq��EDVH��W�%X�3�����WDO�FRP�HV�GHVFULX�HQ�OD�SDUW�H[SHULPHQWDO� (Q�DTXHVW�GDUUHU�V·DGGLFLRQD�HO�����GL�WHUF�EXWLOIHQRO� TXH� DFWXD� WDQW� FRP� D� HVSqFLH� LQLFLDGRUD� GH� OD� UHDFFLy� GH�SROLPHULW]DFLy� FRP� GH� UHIHUqQFLD� SHU� SRGHU� TXDQWLILFDU� HOV� JUXSV� ILQDOV� GH�FDGHQD��/·HVSqFLH�DFWLYD��52�>W�%X�3�@+����HQ�DTXHVW�FDV�HV�JHQHUD�LQ�VLWX� GRQFV�HO� IHQRO� DIHJLW� pV� GHVSURWRQDW� HQ� HO� PHGL� GH� UHDFFLy� SHU� OD� EDVH� GH� IRVIDFq��FRQHJXGD�SHU�VHU�XQD�EDVH�PROW�IRUWD�L�DOKRUD�PROW�YROXPLQRVD��$TXHVW�IHQRODW�VHUj�TXL�LQLFLDUj�O·REHUWXUD�GH�O·DQHOO�L�OD�SURSDJDFLy�GH�OD�SROLPHULW]DFLy��
(Q�HOV�WUHV�FDVRV�FDO�WUHEDOODU�HQ�FRQGLFLRQV�G·DWPRVIHUD�LQHUW�SHU�HYLWDU�OD�GHVDFWLYDFLy� GHOV� LQLFLDGRUV� 'HOV� GLIHUHQWV� DVVDMRV� GH� SROLPHULW]DFLy� DPE� HOV�JOLFLGLOHVWHUV��FDS�G·HOOV�YD�FRQGXLU�DO�SROtPHU�HVSHUDW��$L[t�GRQFV��VHPEOD�VHU�R�Ep�� TXH� HO� JUXS� HVWHU� FRQMXJDW� DPE� O·DQHOO� DURPjWLF� �HQ� OD� OLWHUDWXUD� HV� WURED�GHVFULWD� OD�SROLPHULW]DFLy�� L� FRSROLPHULW]DFLy��� GH�JOLFLGLOHVWHUV�QR�DURPjWLFV��HQ�FHUWD�PDQHUD�PRGLILFD� OD� UHDFWLYLWDW�GHO�JUXS�R[LUjQLF�GDYDQW�HOV�DJHQWV�GH�SROLPHULW]DFLy� TXH� QRUPDOPHQW� RULJLQHQ�XQD� REHUWXUD�GH� O·DQHOO�� R� Ep�� TXH� OD�SUHVqQFLD� GHO� JUXS� LPLQD� FHQWUDO� R� G·DOJXQ� JUXS� IXQFLRQDO� GH� OD� PROqFXOD�GHVDFWLYD�HO�PRQzPHU�R�O·LQLFLDGRU��3HU�WDQW��HQ�FDS�GH�OHV�GXHV�SRVVLELOLWDWV�QR�V·DFRQVHJXHL[� XQD� FDGHQD� SROLPqULFD� GHULYDGD� GH� O·HSLFORURKLGULQD� TXH�FRQWLQJXL� FRP� D� FDGHQHV� ODWHUDOV� OHV� XQLWDWV�PHVzJHQHV� GHVLWMDGHV� DPE� QH[HV�LPLQD��
������� 6Ì17(6,� '(/6� ,0,12)(12/6� $1­/(*6� ,� '(/6� '(5,9$76�*/,&,'Ì/,&6�,�3529(6�'(�32/,0(5,7=$&,Ð�
3HU�WDO�G·HVEULQDU�VL�DTXHVWD�SqUGXD�GH�UHDFWLYLWDW�SRGLD�VHU�DVVLJQDGD�D�O·H[LVWqQFLD�GH� O·DJUXSDFLy� LPLQD�HQ�HO�FHQWUH�GH� OD�XQLWDW�D�SROLPHULW]DU�R�D� OD�GLIHUHQW� UHDFWLYLWDW� GHJXGD� DO� JUXS� HVWHU�� YDQ� VHU� VLQWHWLW]DWV� HOV� FRPSRVWRV�DQjOHJV�DOV�JOLFLGLOHVWHUV�SHUz�DPE�HO�JUXS�IHQRO�VXEVWLWXLQW�D� O·jFLG�FDUER[tOLF��$L[t��SUqYLDPHQW�D� OD�VtQWHVL�GHOV�JOLFLGLOqWHUV�FDOLD�SUHSDUDU�HOV�LPLQRIHQROV��HO�
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��>�·����KH[HQR[L��EHQ]LOLGHQDPLQR@IHQRO� �)��F� L� HO� ��>�·�����XQGHFHQR[L��EHQ]LOLGHQDPLQR@IHQRO��)��G���

(VTXHPD������
(O�PqWRGH�VHJXLW�YD�VHU�HO�PDWHL[�TXH�YD�KDYLD�HVWDW�HPSUDW�HQ�O·REWHQFLy�GHOV� LPLQRjFLGV� WDO� FRP� HV� YHX� HQ� O·(VTXHPD� ����� $L[t�� SULPHU� YDQ� VHU�VLQWHWLW]DWV� HOV� ���Z�DOTXHQR[L�EHQ]DOGHKLGV� PLWMDQoDQW� O·DOTXLODFLy� GHO� ��KLGUR[LEHQ]DOGHKLG�� SHU� FRQWLQXDU� SRVWHULRUPHQW� DPE� XQD� FRQGHQVDFLy� GHOV�SURGXFWHV� VLQWHWLW]DWV� DPE� HO� ��DPLQRIHQRO� SHU� REWHQLU� HOV� LPLQRIHQROV�� (Q�DTXHVW�FDV�Vt�TXH�YD�VHU�QHFHVVjULD�OD�FDWjOLVL�jFLGD�DPE�XQHV�JRWHV�G·jFLG�DFqWLF��9D� VHU� REWLQJXW� XQ� UHQGLPHQW�PRGHUDW� SHU )��F GH� ���� �SHU�)��G YD� VHU� GHO�������MD�TXH�DTXHVW�LPLQRIHQRO�pV�PROW�VROXEOH�HQ�HO�PHGL�GH�UHDFFLy��L�SHU�WDQW��HO�UHQGLPHQW�QR�pV�PDVVD�HOHYDW�GHJXW�SUREDEOHPHQW�D�TXH�O·HTXLOLEUL�QR�HV�YHX�WRWDOPHQW�GHVSODoDW�

(VTXHPD������
$TXHVWV� FRPSRVWRV� KDQ� HVWDW� FDUDFWHULW]DWV� SHU� OHV� WqFQLTXHV�G·HVSHFWURIRWRPHWULD� ,5�GH�501�GH� �+� L� ��&� �YHXUH� OHV�)LJXUHV������ � ����� HQ�

1 &+ 2��&+��[�&+ &+�2+ )��F����\� ��)��G���\� ���

5���<2+ &+2 52 &+2.�&2�����FRURQD��7+)
(W2+

5������&+��[�&+ &+� DPE���[� ��� <� �%U[� ��� <� �27V

52 &+ 1 2+1+� 2+
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O·DQQH[���(Q�OD�IRUPDFLy�GHOV�LPLQRIHQROV��SHU�501�GH��+�V·REVHUYD�HO�SURWy�GHO�JUXS�LPLQR�D�����SSP�L�O·DXJPHQW�GH�SURWRQV�HQ�OD�]RQD�G·DURPjWLFV��(O�SURWy�GHO� JUXS� IHQRO� DSDUHL[� D� ���� SSP�� (Q� HOV� HVSHFWUHV� GH� 501�GH� ��&� WDPEp� KL�DSDUHL[HQ�PpV� FDUERQLV� HQ� OD� ]RQD�G·DURPjWLFV�� D� EDQGD�GHO� FDUERQL�GHO�JUXS�LPLQD� D� �������� SSP�� (Q� OD� FDUDFWHULW]DFLy� GHOV� LPLQRIHQROV� SHU�HVSHFWURIRWRPHWULD�G·,5��HV� WUREHQ�FRP�D�EDQGHV�PpV�VLJQLILFDWLYHV� OD�YLEUDFLy�GH�WHQVLy�GHO�JUXS�2+�D������FP²���OD�GHO�GREOH�HQOODo��& &��D������FP�� L�OD�GHO�JUXS� LPLQR� HQWUH� ���������� FP²��� (Q� OD� FRPSOHWD� DVVLJQDFLy�GHOV� HVSHFWUHV�GH�501� GH� ��&� G
DTXHVWV� FRPSRVWRV� YDQ� VHU� HPSUDWV� FjOFXOV� HPStULFV� GHOV�GHVSODoDPHQWV�TXtPLFV�FRP�V·KD�H[SOLFDW�HQ�O·DSDUWDW���������YHXUH�7DXOD�������
(Q� O·(VTXHPD� ����� HV� PRVWUHQ� HOV� FRUUHVSRQHQWV� GHULYDWV� JOLFLGtOLFV�VLQWHWLW]DWV�D�SDUWLU�G·DTXHVWV�FRPSRVWRV�

(VTXHPD������

(VTXHPD������
/D�VtQWHVL��(VTXHPD��������GHOV�GHULYDWV�JOLFLGtOLFV�YD�VHU�UHDOLW]DGD�SHU�OD�PDWHL[D� YLD� VLQWqWLFD� FRPHQWDGD� SHU� DOV� JOLFLGLOHVWHUV�� pV� D� GLU�� SHU� UHDFFLy� GH�

*��F��� [� ��*��G���[� ��
2

&+� 1 &+ 2��&+��[�&+ &+�2

52 &+ 1 2+
2 &+�&O%70$

5������&+��[�&+ &+� DPE���[� �����
52 &+ 1 2 &+� 2
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O·LPLQRIHQRO� DPE� XQ� H[FpV� G·HSLFORURKLGULQD� L� HPSUDQW� HO� FORUXU� GH�EHQ]LOWULPHWLODPRQL� �%70$��FRP�D�FDWDOLW]DGRU�GH�WUDQVIHUqQFLD�GH�IDVH���� (OV�FRPSRVWRV� UHFXSHUDWV� GH� OD� PHVFOD� KH[j�qWHU� HWtOLF� PRVWUDUHQ� XQD� HOHYDGD�SXUHVD�L�QR�YD�VHU�QHFHVVDUL�XQD�SXULILFDFLy�SHU�UHFULVWDO�OLW]DFLy��
$TXHVWV�GHULYDWV�JOLFLGtOLFV�YDQ�VHU�FDUDFWHULW]DWV������������HVWUXFWXUDOPHQW�SHU�HVSHFWURIRWRPHWULD�,5�L�501�GH��+�L���&��)LJXUHV������� ������HQ�O·DQQH[���(Q�HOV� HVSHFWUHV� G·,5� HV� YD� REVHUYDU� OD� LQWHQVLILFDFLy� GH� OD� EDQGD� GH� WHQVLy� GH�O·HQOODo� &�2� DO� YROWDQW� GH� ����� FP�� L� O·DSDULFLy� GH� OD� EDQGD� FRUUHVSRQHQW� D�O·DQHOO� R[LUjQLF� D� ���� FP�� L� OD�GHVDSDULFLy�GH� OD�EDQGD� FRUUHVSRQHQW�D� O·HQOODo�2+�GHO�IHQRO�
3HO� TXH� ID� DOV� VHQ\DOV� GH� 501� GH� �+�� V·REVHUYDYD� OD� GHVDSDULFLy� GHOV�VHQ\DOV� GHOV� SURWRQV� GHOV� IHQROV� DO� PDWHL[� WHPSV� TXH� DSDUHL[LHQ� HOV� VHQ\DOV�FDUDFWHUtVWLFV�GHOV�SURWRQV�GH�O·DQHOO�R[LUjQLF�MD�TXH�OD�UHVWD�QR�VRIUHL[�YDULDFLy��(Q�OD�7DXOD������ HV�PRVWUHQ�HOV�YDORUV�GHOV�GHVSODoDPHQWV�TXtPLFV�GHOV�SURWRQV�GHO�JOLFLGLOHVWHU�L�GHO�JOLGLOqWHU��GH�PDQHUD�FRPSDUDWLYD��SRGHQW�VH�REVHUYDU�TXH�OD� SUR[LPLWDW� DO� JUXS� HVWHU� L� DO� JUXS� qWHU� WDPEp� LQIOXHL[� HQ� OHV� FRVWDQWV�G·DFREODPHQW��7DXOD��������

(VTXHPD�������3URWRQV�GHO�JUXS�JOLFLGLO�
7DXOD�������'HVSODoDPHQWV�TXtPLFV��SSP��GHOV�SURWRQV�JOLFLGtOLFV�

; +D �GG� +E �GG� +F �P� +G �GG� +H �GG��2� ���� ���� ���� ���� ����
�&22� ���� ���� ���� ���� ����
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7DXOD������ 9DORUV�GH�OHV�FRQVWDQWV�G·DFREODPHQW��+]��GHOV�SURWRQV�JOLFLGtOLFV�
; -DE -DF -EF -GF -GH -HF�2� ��� ��� ��� ��� ���� ���

�&22� ��� ��� ��� ��� ���� ���
(Q� HOV� HVSHFWUHV� GH� 501� GH� ��&� V·REVHUYHQ� HOV� WUHV� VHQ\DOV� GH� O·DQHOO�R[LUjQLF��L�HV�UHFXOO�WDPEp�D�PRGH�FRPSDUDWLX��O·HIHFWH�GH�OD�SUR[LPLWDW�GHO�JUXS�qWHU�R�HVWHU�D�O·DQHOO�R[LUjQLF�HQ�OD�7DXOD������

2
;&� &�

&�
(VTXHPD�������&DUERQLV�GHO�JUXS�JOLFLGLO�

7DXOD�������'HVSODoDPHQWV�TXtPLFV��SSP��GHOV�FDUERQLV�GHO�JUXS�JOLFLGtOLF�
; &� &� &��2� �� �� ��

�&22� �� �� ��
$OHVKRUHV�� HV� YD� FRQWLQXDU� DPE� OD� SROLPHULW]DFLy� GHOV� LPLQRIHQROV��(VTXHPD��������

(VTXHPD������ 5��� ��&+��[�&+ &+� DPE�� [� ���� �

52 &+ 1 2 &+�
2

FDWDOLW]DGRU&+�&O� R�7+)�DQK�
���&+��&+�2�Q�&+� 2 2 51 &+
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(OV� FDWDOLW]DGRUV� L� HOV�PqWRGHV� HPSUDWV�YDQ� VHU� HOV�PDWHL[RV�TXH�HQ�HOV�DVVDMRV� GH� OD� SROLPHULW]DFLy� GHOV� JOLFLGLOHVWHUV�� pV� D� GLU�� HO� �&�+���&3)��� HO� W�%X2.��L�HO�IRVIDFq��EDVH��W�%X�3�����
(Q�DTXHVW�FDV��Vt�TXH�HV�YDQ�REWHQLU HOV�SROtPHUV�HVSHUDWV��SHUz�~QLFDPHQW�XWLOLW]DQW� HO� IRVIDFq� �EDVH� �W�%X�3���� L� HO� ����GL�WHUF�EXWLOIHQRO� FRP� D� VLVWHPD�LQLFLDGRU�� $TXHVWV� SROLqWHUV�� 3��F L� 3��G �YHJHX� O·(VTXHPD� �������� XQ� FRS�SXULILFDWV� SHU� UHSUHFLSLWDFLRQV� VXFFHVVLYHV� HQ� HO� VLVWHPD�GLFORURPHWj�PHWDQRO��HOLPLQDQW�HO�PRQzPHU�VHQVH�UHDFFLRQDU�L�SHWLWV�ROLJzPHUV��YDQ�VHU�FDUDFWHULW]DWV�SHU� HVSHFWURIRWRPHWULD� ,5� L� SHU�501�GH� �+� L� ��&�� FRQILUPDQW�DL[t� O·HVWUXFWXUD�HVSHUDGD� SHU� DOV�PDWHL[RV� L� DVVLJQDQW� HOV� GLIHUHQWV� VHQ\DOV� GHOV� HVSHFWUHV� SHU�FRPSDUDFLy�DPE�HOV�FRPSRVWRV�DQWHULRUV�

(VTXHPD������
(Q�HOV�HVSHFWUHV�GH�,5�QR�HV�YDQ�REVHUYDU�FDQYLV�VLJQLILFDWLXV�H[FHSWH�OD�GHVDSDULFLy�GH�OD�EDQGD�D�����FP�� GHO�JUXS�R[LUjQLF�L�XQ�DXJPHQW�GHO�VHQ\DO�GH�O·HQOODo�&�2�D������FP���
(OV� FDQYLV�PpV� LPSRUWDQWV�YDQ�VHU�REVHUYDWV�HQ� OD�501�GH� �+� L�GH� ��&��YHXUH� OHV�)LJXUHV� ����� ² ����� HQ� O·DQQH[���$L[t�� HQ�501�GH� �+�HV�SURGXwD� OD�GHVDSDULFLy� GHOV� VHQ\DOV� FDUDFWHUtVWLFV� GHOV� SURWRQV� GHO� JUXS� JOLFLGLO� SHU�REVHUYDU� VHQ\DOV� DPSOHV�� XQ� G·HOOV� DO� YROWDQW� GH� ���� SSP� TXH� HQJORED� DOV�SURWRQV�GH�OD�FDGHQD�GH�SROLqWHU�L�HO�PHWLOq�FRQWLJX�DO�JUXS�qWHU�GHO�PHVRJHQ��/D�UHVWD�GH�VHQ\DOV�FRUUHVSRQHQWV�D�OD�FDGHQD�DOLIjWLFD�GHO�PHVRJHQ�HV�PDQWHQLHQ��7DPEp�HQ�501�GH���&�HV�YLVXDOLW]D�OD�SROLPHULW]DFLy�SHU�REHUWXUD�GH�O·DQHOO�SHU�O·DSDULFLy� GHOV� VHQ\DOV� GH� OD� FDGHQD� GH� SROLqWHU�� PDQWHQLQW�VH� HOV� VHQ\DOV�

3��F�� [� ��3��G�� [� ��
���&+��&+�2�Q�&+� 2 1 &+ 2 �&+��[�&+ &+�



3UHSDUDFLy�GHOV�KRPRSROtPHUV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��

SURYLQHQWV� GHO� PHVRJHQ�� (Q� DPEGyV� FDVRV� V·REVHUYD� OD� SUHVqQFLD� GHO� VHQ\DO�FRUUHVSRQHQW� DOV� JUXSV� WHUF�EXWLO� GHO� ����GL�W�EXWLOIHQRO�� SRVVLEOHPHQW� XQLW� D�O·LQLFL�GH�OD�FDGHQD�
)LJXUD������ (VSHFWUHV�GH�501�GH��+�L���&�GHO�SROtPHU�3��F REWLQJXW�HQ�OD�SROLPHULW]DFLy�GH�*��F DPE�W�%X�3� HQ�&'&O��

(O� ����GL�W�EXWLOIHQRO�� D�PpV�G·LQLFLDGRU�JHQHUDW� LQ� VLWX� FRQWp� WUHV�JUXSV�PHWLO� HTXLYDOHQWV� L� YD� SHUPHWUH� TXDQWLILFDU� HO� JUDX� GH� SROLPHULW]DFLy� GHO�
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SROtPHU� REWLQJXW� D� WUDYpV� GH� OD� TXDQWLILFDFLy� GH� JUXSV� ILQDOV�� $L[t�� KD� HVWDW�SRVVLEOH�REWHQLU�HO�SHV�PROHFXODU�SURPLJ�HQ�Q~PHUR�GHO�SROtPHU��PLWMDQoDQW�XQ�FjOFXO�TXH�UHODFLRQD�OHV�jUHHV�GHOV�SURWRQV�DVVLJQDEOHV�DO�GREOH�HQOODo�WHUPLQDO�L�OHV�jUHHV�GHOV�SURWRQV�LQFORVRV�HQ�HO�VHQ\DO�GHO�JUXS�W�EXWLO��7DXOD��������
7DXOD������ 3HVRV�PROHFXODUV�GHOV�SROtPHUV�GHULYDWV�GHOV�LPLQRIHQROV�

SROtPHU JUDX�GH�SROLPHULW]DFLy Q0
3��F �� �����
3��G �� �����

&DO� HVEULQDU� VL� DTXHVWD� TXDQWLILFDFLy� SHU� JUXSV� ILQDOV� V·DGLX� DO� SHV�PROHFXODU�SURPLJ�HQ�Q~PHUR�UHDO�GHO�SROtPHU��DWqV�TXH�SRGHQ�KDYHU�HVGHYLQJXW�GXUDQW�OD�SROLPHULW]DFLy�DOWUHV�SURFHVVRV�TXH�FRPSRUWLQ�OD�SUHVqQFLD�GHO�����GL�WHUF�EXWLO�IHQRO� HQ� FDGHQHV�PpV� FXUWHV��R� DOWUHV� UHDFFLRQV� VHFXQGjULHV��$TXHVWV�SROtPHUV�VyQ�LQVROXEOHV�HQ�WHWUDKLGURIXUj��7+)���QR�HVVHQW�DL[t�SRVVLEOH�UHDOLW]DU�OD�PHVXUD�GHO�SHV�PROHFXODU�SURPLJ�HQ�SHV�SHU��FURPDWRJUDILD�G·H[FORVLy��6(&���7DPSRF�QR�KD�HVWDW�SRVVLEOH�IHU�PHVXUHV�GH�OD�YLVFRVLWDW�GHOV�SROtPHUV�SHUTXq�WDPEp� SUHVHQWHQ� LQVROXELOLWDW� HQ� 1�PHWLO���SLUUROLGRQD�� (V� YD� LQWHQWDU� IHU� XQ�IUDFFLRQDPHQW�G·DTXHVWV�SROtPHUV�SHU�ILOWUDFLy�XWLOLW]DQW�7+)�FRP�D�GLVVROYHQW��SHUz�HV�GRQDYD�OD�KLGUzOLVL�GHO�JUXS�LPLQR�GXUDQW�HO�SURFpV��UHFROOLQW�VH�QRPpV�O·DOGHKLG�FRUUHVSRQHQW�
3HU�WDQW��VHPEOD�TXH�OD�PDQFD�GH�UHDFFLy�GHOV�JOLFLGLOHVWHUV�QR�HV�GHXULD�D�OD� SUHVqQFLD� GHO� JUXS� FHQWUDO� LPLQD� VLQy� TXH� HV� WUREDULD� UHODFLRQDGD� DPE� OD�IXQFLy�HVWHU��
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�������(678',�7Ë50,&�'(/6�'(5,9$76�$0%�/·$*583$&,Ð�,0,1$
$EDQV� GH� WUHEDOODU� DPE� FDGDVFXQ� GHOV� FRPSRVWRV� VLQWHWLW]DWV�� YDQ� VHU�FDUDFWHULW]DWV� WqUPLFDPHQW� HOV� GHULYDWV� JOLFLGtOLFV� GHOV� jFLGV� FDUER[tOLFV�� HOV�IHQROV� LQVDWXUDWV� L� HOV� VHXV� GHULYDWV� JOLFLGtOLFV�� TXH� FRQWHQLHQ� WRWV� HOOV� HO� JUXS�FHQWUDO�LPLQD��(Q�SULPHU�OORF�HV�YDQ�GHWHFWDU�OHV�WUDQVLFLRQV�WqUPLTXHV�SHU�'6&��(Q�OD�7DXOD�������HV�WUREHQ�OHV�GLIHUHQWV�PHVRIDVHV�GHOV�FRPSRVWRV�SUHSDUDWV��
7DO�L�FRP�V·KD�YLVW��HQ�HOV�LPLQRjFLGV�HV�IRUPHQ�HVWUXFWXUHV�GLPqULTXHV��D� WUDYpV� GH� OD� IRUPDFLy� G·HQOODoRV� G·KLGURJHQ� TXH� SHUPHWHQ� PHVRIDVHV� PpV�RUGHQDGHV��(O� FRPSRUWDPHQW�GHOV� LPLQRIHQROV� pV�GLIHUHQW� MD�TXH�QR�SUHVHQWHQ�FDUDFWHUtVWLTXHV�GH�FULVWDOO�OtTXLG��(OV�FRPSRVWRV�DPE�JUXS�KLGUR[LO�WHUPLQDO�VyQ�WDPEp�FDSDoRV�GH� IRUPDU�HQOODoRV�G·KLGURJHQ��SHUz� OD�GLVSRVLFLy�TXH�DGRSWHQQR�DIDYRUHL[�O·RUGHQDFLy�QHFHVVjULD�SHU�D�FRPSRUWDU�VH�FRP�D�FULVWDOO�OtTXLG��1R�REVWDQW�� HOV� VHXV� GHULYDWV� JOLFLGtOLFV� Vt� TXH� SUHVHQWHQ� WUDQVLFLRQV� GH� FULVWDOO�OtTXLG�

7DXOD� ������ 3URSLHWDWV� WqUPLTXHV� GHOV� GLIHUHQWV� LPLQRjFLGV� L� LPLQRIHQROV� L� HOV� VHXV� GHULYDWV�JOLFLGtOLFV�
FRPSRVW WUDQVLFLRQV�WqUPLTXHVD �q&�

�D .������������6& ����������1�����������,
�E .� ����������.� �����������6& ����������1�����������,
)��F .���� ,
)��G .����,
*��D .�����������6$ ���������1����������,
*��E .�����������6$ ���������1����������,
*��F .�����������1�����������,
*��G .������������1�����������,

D 7UDQVLFLRQV�WqUPLTXHV�REVHUYDGHV�SHU�'6&�HQ�HO�VHJRQ�HVFDOIDPHQW��/HV�IDVHV�V·KDQ�UHFRQHJXW�SHU�023�L�GLIUDFFLy� GH� UDLJV� ;��.�� IDVH� FULVWDO�OLQD�� 6$�� 6&��PHVRIDVHV� HVPqFWLTXHV��1��PHVRIDVH� QHPjWLFD�� ,�� OtTXLG�LVRWUzSLF��(Q�HO�FDV�GH�FRPSRUWDPHQW�GH�FULVWDOO�OtTXLG�HV�GyQD�HO�FDQYL�HQ�O·HQWDOSLD��N-�PRO��DO�FRVWDW�GH�OD�WUDQVLFLy�L�HO�WLSXV�GH�IDVH�
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(Q�HOV�LPLQRIHQROV�L�HQ�HOV�LPLQRjFLGV��HO�IHW�GH�WHQLU�XQD�FDGHQD�DOLIjWLFDGH� ORQJLWXG� PpV� JUDQ� GLVPLQXHL[� OD� WHPSHUDWXUD� GH� OD� SULPHUD� WUDQVLFLy� GH�FULVWDOO� OtTXLG�R�GH� IXVLy�VHJRQV�HO�FDV��0DOJUDW�DL[z��HQ�HOV�GHULYDWV�JOLFLGtOLFV��VyQ�HOV�GH�FDGHQD�OODUJD�HOV�TXH�SUHVHQWHQ�HOV�YDORUV�GH�OD�SULPHUD�WUDQVLFLy�GH�FULVWDOO�OtTXLG PpV�DOWD��
7RWV� DTXHVWV� FRPSRVWRV� YDQ� VHU� HVWXGLDWV� SHU� 023�� 3HO� TXH� ID� DOV�JOLFLGLOHVWHUV��YHXUH�OD�)LJXUD���������O·REVHUYDFLy�YD�VHU�PpV�GLILFXOWRVD�GRQDW�HO�SHWLW� LQWHUYDO� G·H[LVWqQFLD� GH� OHV� PHVRIDVHV�� (Q� DPEGyV� FDVRV�� YDQ� VHU�REVHUYDGHV� WH[WXUHV� KRPHzWURSHV� WDQW� SHU� OD� PHVRIDVH� QHPjWLFD� FRP� SHU� OD�PHVRIDVH�HVPqFWLFD�$��DTXHVWD�DPE�DOJXQ�SHWLW�GRPLQL�RQ�V·REVHUYDYHQ�YHQWDOOV�FzQLFV��� /D� WH[WXUD� KRPHzWURSD� V·RULJLQD� VL� OHV�PROqFXOHV� HV� WUREHQ� DOLQHDGHV�DPE�XQD� RULHQWDFLy� SHUSHQGLFXODU� D� OD� VXSHUItFLH�GHO�SRUWDPRVWUHV���� L� HV�SRW�GHWHFWDU�SHUTXq�HQ�OD�PRVWUD�GHJXW�DO�PRYLPHQW�EURZQLj�R�SHU�XQ�EUHX�FRQWDFWH�V·RULJLQD�O·DSDULFLy�G·XQD�PHQD�GH�UHIOH[�TXH�GHVDSDUHL[�LQVWDQWjQLDPHQW��(Q�HOV�JOLFLGLOqWHUV� YD� VHU� REVHUYDGD� XQD� WH[WXUD� QHPjWLFD� D� ILOV� TXH� DQDYDGHVDSDUHL[HQW�HQ�HVFDOIDU�OD�PRVWUD��

)LJXUD������ )RWRJUDILHV�����[��GH�OHV�WH[WXUHV�REVHUYDGHV�DO�023�GH�D��*��D D����&��E��*��E D����&�

3HU� FDUDFWHULW]DU� OHV� PHVRIDVHV� FULVWDOO� OtTXLG� L� FRQILUPDU� O·DVVLJQUHDOLW]DGD�SHU�'6&�L�023��HV�YDQ�GHWHUPLQDU�HOV�HVSDLDWV�GKNO GH�OHV�PHVRIG·DTXHVWV�FRPSRVWRV��7DXOD��������SHU�'5;�D�WHPSHUDWXUD�YDULDEOH�
E�
D�
���

DFLy�DVHV�
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/HV� PHVRIDVHV� HVPqFWLTXHV� PRVWUDUHQ� XQ� SLF� HVWUHW� D� DQJOHV� EDL[RV�DVVLJQDEOH�D� OD�GLVWjQFLD�HQWUH�FDSHV�GH�PHVzJHQV��(Q�DOJXQ�FDV�V·REVHUYD�PpV�G·XQD�UHIOH[Ly�GH�OD�PDWHL[D�IDPtOLD�GH�SODQV��$�DQJOHV�DOWV��V·REVHUYDYD�WDQW�HQ�PHVRIDVHV�HVPqFWLTXHV�FRP�HQ�QHPjWLTXHV� OD�GLIUDFFLy�DPSOD�TXH�FRUUHVSRQ�D�OD�GLVWjQFLD� ODWHUDO� HQWUH�PHVzJHQV��(Q�HO� FDV�GH�*��D�� OHV�PHVRIDVHV� WHQHQ�XQ�LQWHUYDO�G·H[LVWqQFLD�WDQ�SHWLW�TXH�QR�HV�GHWHFWHQ�FDQYLV�LPSRUWDQWV�HQ�O·HVSHFWUH�GH� GLIUDFFLy� D� WHPSHUDWXUD� YDULDEOH� L� SHU� WDQW�� QR� pV� SRVVLEOH� PHVXUDU� HOV�HVSDLDWV� GKNO SHUWDQ\HQWV� D� OHV� GLIHUHQWV�PHVRIDVHV�� (Q� HO� FRPSRVW�*��G HV�YD�REVHUYDU� XQD� GLIUDFFLy� DPSOD� D� DQJOHV� EDL[RV�� TXH� SHU� FRPSDUDFLy� DPE�O·HVSHFWUH� GH� GLIUDFFLy� D� WHPSHUDWXUD� DPELHQW�� FRUUHVSRQLD� D� XQD� GH� OHV�UHIOH[LRQV�GHO�VzOLG�FULVWDO�Ot��TXH�SHU�WDQW��HQFDUD�HVWDYD�HQ�FRH[LVWqQFLD�DPE�OD�PHVRIDVH�GH�FULVWDOO�OtTXLG�
7DXOD� ������ (VSDLDWV� GKNO� �c�� GH� OHV� IDVHV� FULVWDOO� OtTXLG� HQ� HOV� LPLQRjFLGV� L� HQ� HOV� GHULYDWV�JOLFLGtOLFV�D

FRPSRVW PHVRIDVH UHJLy�G·DQJOHV�EDL[RV UHJLy�G·DQJOHV�JUDQV
�D 6& ���������������������� ����������E

1 ����������E
�E 6& ���������� ����������E

1 ����������E
*��D 6$ F

1 ����������E
*��E 6$ ���������������������� ����������E

1 ����������E
*��F 1 ����������E
*��G 1 ����������E ����������E

D (OV�YDORUV�GH��T HV�WUREHQ�HQWUH�SDUqQWHVL�E $TXHVWHV�GLIUDFFLRQV�VyQ�DPSOHV�F 1R�V·REVHUYHQ�OHV�WUDQVLFLRQV�SHU�'5;�D�WHPSHUDWXUD�YDULDEOH�
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7DPEp� YDQ� VHU� HVWXGLDGHV� OHV� ORQJLWXGV� WHzULTXHV� G·DTXHVWV� FRPSRVWRV�SHO�SURJUDPD�GH�PRGHOLW]DFLy�PROHFXODU�&HULXV� �YHXUH�OD�7DXOD���������(Q�WRWV�HOV�FDVRV��O·DPSOjULD�GHO�PHVRJHQ�pV�GH���������c��(Q�OD�FRQIRUPDFLy�PpV�HVWDEOH�G·DTXHVWV� FRPSRVWRV�� HOV� DQHOOV� DURPjWLFV� VLWXDWV�HQ�FDGDVFXQ�GHOV�H[WUHPV�GH�O·DJUXSDFLy�LPLQD�HV�WUREHQ�GLVSRVDWV�DPE�XQ�DQJOH�HQWUH�HOOV�GH���q�
$PE� OD� LQWURGXFFLy� GHO� JUXS� R[LUjQLF� DO� PHVRJHQ�� V·REVHUYD� HQ� HOV�JOLFLGLOHVWHUV�FRP�DTXHVW�JUXS�HV�VLWXD�SHU�VREUH�GHOV�jWRPV�TXH�O·XQHL[HQ�DPE�HO�JUXS�FDUER[LODW��YHXUH�OD�)LJXUD��������

7DXOD� ������(VSDLDWV �c�� GH� OHV� UHIOH[LRQV� HVPqFWLTXHV� HQ� FRPSDUDFLy� DPE� OD� ORQJLWXG� WHzULFD�FDOFXODGD�SHOV�jFLGV�L�JOLFLGLOV�SHU�&HULXV��
FRPSRVW UHIOH[LRQV�HVPqFWLTXHV���������G� ORQJLWXG�PRQzPHU���������������������������������O���

�D ���������� ����������D�
�E ���� ����������D�

*��D � ����
*��E ���������� ����
*��F � ����
*��G � ����

D /RQJLWXG�GHO�PHVRJHQ�FHQWUDO�HQ�OD�IRUPD�GLPqULFD�

&RP� HV� SRW� REVHUYDU� HQ� OD�7DXOD� ������� HQ�*��E OD� GLVWjQFLD� UHDO� HQWUH�FDSHV� pV� PpV� JUDQ� TXH� OD� ORQJLWXG� FDOFXODGD�� SHU� PLFURVFzSLD� KDYLD� HVWDW�DVVLJQDGD� XQD� PHVRIDVH� HVPqFWLFD� $�� RQ� OHV� PROqFXOHV� HQ� SURPLJ� HV� WUREHQ�DOLQHDGHV�DPE�HO�YHFWRU�GLUHFWRU�GH�O·DSLODPHQW��$L[t�HO�TXH�SRW�SDVVDU��pV�TXH�HQ�HO�&HULXV� OD�PROqFXOD�HV�WURED�DwOODGD�L�PRVWUD�XQD�VXSHUSRVLFLy�GH�O·HSz[LG�DO�JUXS�FDUERQLO��L�HQ�HO�FRPSRVW��GXUDQW�O·H[LVWqQFLD�GH�OD�PHVRIDVH��HV�SRW�GRQDU�



3UHSDUDFLy�GHOV�KRPRSROtPHUV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���

XQD�LQWHUDFFLy�HQWUH�HOV�DQHOOV�R[LUjQLFV�TXH�HVWLUL�OD�PROqFXOD��GRQDQW�O·HVSDLDW�UHWLFXODU�TXH�REVHUYHP�SHU�'5;�

)LJXUD������ &RQIRUPDFLy�PpV�HVWDEOH�SHU�D�*��D VHJRQV�OD�PRGHOLW]DFLy�HQ�&HULXV��

(OV�SROLqWHUV��3��F��3��G��REWLQJXWV�HQ�OD�SROLPHULW]DFLy�GHOV�JOLFLGLOqWHUV�XWLOLW]DQW� HO� IRVIDFq� �EDVH� �W�%X�3���� FRP� D� LQLFLDGRU�� YDQ� VHU� FDUDFWHULW]DWV�WqUPLFDPHQW�� (O� FRPSRUWDPHQW� GH� FULVWDOO� OtTXLG� YD� VHU� HVWXGLDW� SHU� '6&� L�SRVWHULRUPHQW�SHU�023��(Q�OD�WDXOD�VHJ�HQW�HV�PRVWUHQ�OHV�GLIHUHQWV�WUDQVLFLRQV�G·DTXHVWV�SROtPHUV� $TXHVWV�SROtPHUV�WHQHQ�XQD�7J HOHYDGD��L�WDO�FRP�V·REVHUYD�HQ�OD�7DXOD��������O·LQWHUYDO�G·H[LVWqQFLD�GH�OD�PHVRIDVH�pV�DPSOH�
7DXOD� ������3URSLHWDWV� WqUPLTXHV� GHOV� SROLqWHUV� REWLQJXWV� SHU� SROLPHULW]DFLy� GHOV� JOLFLGLOqWHUV�DPE�O·DJUXSDFLy�LPLQD�

FRPSRVW WUDQVLFLRQV�WqUPLTXHVD �q&�
3��F *�����6&G ����������,
3��G *�����6&G ����������,

D 7UDQVLFLRQV�WqUPLTXHV�REVHUYDGHV�SHU�'6&�HQ�HO�VHJRQ�HVFDOIDPHQW��/HV�IDVHV�V·KDQ�UHFRQHJXW�SHU�023�L�GLIUDFFLy�GH�UDLJV�;��*��HVWDW�YLWUL��6&G��PHVRIDVH�HVPqFWLFD��,��OtTXLG�LVRWUzSLF��(V�GyQD�HO�FDQYL�HQ�O·HQWDOSLD��N-�PRO��DO�FRVWDW�GH�OD�WUDQVLFLy�L�HO�WLSXV�GH�IDVH�
(Q� O·REVHUYDFLy� GH� OHV� PRVWUHV� G·DTXHVWV� SROtPHUV� HQ� HO� PLFURVFRSL��)LJXUD���������DO�UHIUHGDU�GHV�GHO�OtTXLG�LVzWURS��DSDUHL[LHQ�SHWLWV�EDVWRQHWV�TXH�D� O·DJUXSDU�VH� IRUPDYHQ� XQD� WH[WXUD� GH� YHQWDOOV� DPE� JUDGDFLy� GH� FRORU�� FRP�

O
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O·REVHUYDGD� QRUPDOPHQW� SHU� D�PHVRIDVHV� TXH�SUHVHQWHQ�XQ� DQJOH� G·LQFOLQDFLy�UHVSHFWH� DO� YHFWRU� QRUPDO� GHOV� SODQV� G·DSLODPHQW�� /D� PHVRIDVH� G·DTXHVWV�SROtPHUV�YD�VHU�DVVLJQDGD�DL[t�D�XQD�HVPqFWLFD�GH�WLSXV�&�
)LJXUD������ )RWRJUDILHV�����[��GH�OHV�WH[WXUHV�REVHUYDGHV�DO�023�GH�D��3��F D�����&��E��3��G D�����&�

/HV� IDVHV� FULVWDOO� OtTXLG� G·'5;�D�SDUWLU�GH�PRVWUHV�RULHQWDGHYD� VHU� DFRQVHJXLGD� HVWLUDQW� HO�G·H[LVWqQFLD� GH� OD�PHVRIDVH� L� UHIUSROtPHU�� (Q� OD� 7DXOD� ����� HV� WSROtPHUV�
7DXOD� ������(VSDLDWV� GKNO� �c�� GH� OHV� IDVLPLQD�D
FRPSRVW PHVRIDVH UHJLy�G
3��F 6&G ��������
3��G 6&G ��������

D (OV�YDORUV�GH��T HV�WUREHQ�HQWUH�SDUqQWHVL�E $TXHVWHV�GLIUDFFLRQV�VyQ�DPSOHV�
D�
DTXHVWV� SROtPHUV� YDQ� VHU� FDUDFWHULW]DGHVV�PHFjQLFDPHQW��$TXHVWD�RULHQWDFLy�PHFjSROtPHU� D� XQD� WHPSHUDWXUD� GLQV� O·LQWHHGDQW� ILQV� D� WHPSHUDWXUD� LQIHULRU� D� OD� 7JUREHQ� HOV� HVSDLDWV� TXH� FDUDFWHULW]HQ� DTX

HV� FULVWDOO� OtTXLG� HQ� HOV� SROLqWHUV� TXH� FRQWHQHQ� HO�
·DQJOHV�EDL[RV UHJLy�G·DQJOHV�JUDQV
������������������������������� ����������E
������������������������������� ����������E
E�
���

� SHU�QLFD�UYDO�GHO�HVWV�

QH[H�
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(Q�OD�]RQD�G·DQJOHV�EDL[RV�GH�O·HVSHFWUH�GH�GLIUDFFLy��HV�YD�YHXUH�TXH�HUD�SRVVLEOH� O·REVHUYDFLy�GH�PpV�G·XQD�UHIOH[Ly�SHUWDQ\HQW�D� OD�PDWHL[D�IDPtOLD�GH�SODQV��(Q�OD�]RQD�G·DQJOHV�DOWV��DSDUHL[LD�OD�UHIOH[Ly�FRUUHVSRQHQW�DOV�SODQV�TXH�FDUDFWHULW]HQ� OD� GLVWjQFLD� ODWHUDO� HQWUH� HOV�PHVzJHQV��/HV� ILJXUHV�GH�SRO�GH� OHV�PRVWUHV� RULHQWDGHV� V·KDQ� HQUHJLVWUDW� HQ� FDGDVFXQ� GHOV� SLFV� SHUWDQ\HQWV� D�IDPtOLHV�GH�SODQV�GLIHUHQWV��(Q�DTXHVW�FDV��HV�YD�REVHUYDU�XQ�DQJOH�LQIHULRU�D�����HQWUH�HOV�Pj[LPV�GH�GHQVLWDW�GH�FDGD�ILJXUD�WH[WXULW]DGD�L�SHU�WDQW��HV�YD�SRGHU�DILUPDU� TXH� HOV� SROLqWHUV� GHULYDWV� GHOV� LPLQRIHQROV� SUHVHQWDYHQ�XQD�PHVRIDVH�HVPqFWLFD�GH�WLSXV�&��YHXUH�OD�)LJXUD��������
)LJXUD������ (VSHFWUH�GH�GLIUDFFLy�L�ILJXUHV�GH�SRO��GLUHFFLy�G·RULHQWDFLy�PHFjQLFD���QRUG��I ���GHO�SROtPHU�3��G�

7DPEp� HQ� DTXHVW� FDV�� HV� YD�PRGHOLW]DU� OD� FRQIRUPDFLy� HQHUJqWLFDPHQW�PpV� IDYRUDEOH� SHU� DO�PRQzPHU�XQ� FRS�SROLPHULW]DW�� /D� ORQJLWXG� IRUPDGD�SHO�PHVRJHQ�L�OD�FDGHQD�GH�SROLqWHU�HV�SRW�REVHUYDU�HQ�OD�7DXOD������
$�SDUWLU�G·DTXHVWHV�GDGHV�VHPEODYD�DGLHQW�SHQVDU�TXH�O·RUGHQDFLy�HQ�HO�SROLqWHU� SUHVHQWDYD� XQD� GREOH� FDSD�� MD� TXH� O·HVSDLDW� ������ HQ� HOV� SROtPHUV� HUD�LQIHULRU� DO� GREOH� GH� OD� ORQJLWXG� GH� OD� XQLWDW� ODWHUDO� HQ� OD� FRQIRUPDFLy� PpV�HVWDEOH�� $TXHVWD� GLIHUqQFLD� pV� FRKHUHQW� DPE� HO� IHW� GH� TXH� HQ� OD� PHVRIDVH�

5 10 15 20 25 30 35

0.
00

19
71

5.
33

S
q

r(
C

p
s)

Angle 2TT5 10 15 20 25 30 35

0.
00

19
71

5.
33

S
q

r(
C

p
s)

Angle 2TT

3RO�D������

3RO�D�����



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�3UHSDUDFLy�GHOV�KRPRSROtPHUV

���

HVPqFWLFD� &� O·DQJOH� G·LQFOLQDFLy� GHO� PHVRJHQ� UHVSHFWH� OD� QRUPDO� ID� UHGXLU� OD�GLVWjQFLD� HQWUH� FDSHV� L�DPE� OD� LGHD�GH�TXH� OD�FDGHQD� IOH[LEOH�GHO�PHVRJHQ�SRW�HVWDU� PpV� UHSOHJDGD� HQ� HO� SROtPHU� TXH� HQ� O·HVWXGL� WHzULF� �RQ� HV� SUHQ� OD�FRQIRUPDFLy�DOO�DQWL��
7DXOD�������(VSDLDWV��c��GH�OHV�UHIOH[LRQV�HVPqFWLTXHV�HQ�FRPSDUDFLy�DPE�OD�ORQJLWXG�FDOFXODGD�SHU�&HULXV��

FRPSRVW UHIOH[LRQV�HVPqFWLTXHV����������G�
ORQJLWXG�IHQRO�XQLW�DO�SROtPHU���������������������O�

ORQJLWXG�XQLWDW�PHVzJHQD�XQLGD�DO�SROtPHU��OP�
3��F ���������������� ���� ����
3��G ���������������� ���� ����


