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�����,QWURGXFFLy
/D� QDWXUDOHVD� OtTXLG�FULVWDO�OLQD� GHOV� GtPHUV� VLQWHWLW]DWV� pV� XQD� GH� OHV�FDUDFWHUtVWLTXHV� PpV� LPSRUWDQWV� SHU� D� O·REWHQFLy� GH� /&7V�� 8Q� GHOV� DVSHFWHV�QHFHVVDULV�SHU�SRGHU�REWHQLU�[DU[HV�SROLPqULTXHV�DPE�OD�IL[DFLy�G·XQD�PHVRIDVH�pV�SDUWLU�GH�PRQzPHUV�DPE�XQ�DPSOL�LQWHUYDO�GH�PHVRIDVH��DPE�SXQWV�GH�IXVLy�EDL[RV� L� WHPSHUDWXUHV� G·LVRWURSLW]DFLy� HOHYDGHV�� $OWUHV� DVSHFWHV� PROW�LPSRUWDQWV�� DSDUW� GH� O·HVWUXFWXUD� GHOV� PRQzPHUV�� VyQ� HO� WLSXV� GH� UHDFFLy�G·HQWUHFUHXDPHQW�� OHV� FRQGLFLRQV� HQ� TXH� DTXHVW� HV� GX� D� WHUPH� L� OD� FLQqWLFD� L�WHUPRGLQjPLFD�GH�OD�IRUPDFLy�GH�OD�PHVRIDVH� ���
(OV� SROtPHUV� FULVWDOO� OtTXLG� HQWUHFUHXDWV� YDQ� VHU� GHVFULWV�� O·DQ\� �����DEDQV�GHO�GHVFREULPHQW�GHOV�SROtPHUV�FULVWDOO�OtTXLG�OLQHDOV��� WDQW�HOV�GH�FDGHQD�SULQFLSDO�� FRP� HOV� GH� FDGHQD� ODWHUDO��� &DO� UHFRUGDU� TXH� HOV� SROtPHUV� FULVWDOO�OtTXLG� RULHQWDWV� SUHVHQWHQ� ERQHV� SURSLHWDWV� PHFjQLTXHV� HQ� OD� GLUHFFLy� GH�O·RULHQWDFLy�� SHUz� GHILFLHQWV� HQ� OD� GLUHFFLy� WUDQVYHUVDO���� PHQWUH� TXH� HOV� /&7V�RULHQWDWV�PLOORUHQ�DTXHVWHV�SURSLHWDWV�HQ�OD�GLUHFFLy�WUDQVYHUVDO�D�O·RULHQWDFLy���
/HV� [DU[HV� SROLPqULTXHV� FULVWDOO� OtTXLG� HV� SRGHQ� REWHQLU D� SDUWLU� G·XQ�PRQzPHU� PHVRPRUI� SHU� HQWUHFUHXDPHQW� LQLFLDW� IRWRTXtPLFDPHQW�������� SHU�HQWUHFUHXDPHQW�WqUPLF�������� SHU�UHDFFLy�TXtPLFD�HVWHTXLRPqWULFD�DPE�XQ�DJHQW�HQWUHFUHXDQW������������������������ R� PLWMDQoDQW� VLVWHPHV� FDWDOtWLFV� GH� FXUDW��������'·DOWUD� EDQGD� H[LVWHL[� OD� SRVVLELOLWDW� GH� SDUWLU� G·XQ� SROtPHU� FULVWDOO� OtTXLG�FRQWHQLQW� JUXSV� UHDFWLXV� D� OD� FDGHQD� SULQFLSDO����������� R� Ep� D� OD� FDGHQD�

��� :��0RUPDQQ��7UHQGV��3RO\P��6FL������������������ &��1RsO��3��1DYDUG��3URJ��3RO\P��6FL� ���������������� 6�0��.HOO\��-��0DWHU��&KHP� ����������������� '�-��%URHU��*�1��0RO��*��&KDOOD��0DNURPRO��&KHP� ������������������� 1��.DZDWVXNL��+��7DNDWVXND��7O�<DPDPRWR��+��2QR��-SQ��-��$SSO��3K\V� ������������������ :�:��/DL��7�&��&KDQJ��-��3RO\P��6FL���3DUW�$��3RO\P��&KHP� ������������������ :��0RUPDQQ��-�*��=LPPHUPDQQ��0DFURPROHFXOHV ������������������ /�/��*XU¶HYD��(�$��']KDYDG\DQ��%�$��5R]HQEHUJ��3RO\P��6FL� ������������������ :��0RUPDQQ��0��%U|FKHU��3RO\PHU ����������������� 5��=HQWHO��*��5HFNHUW��0DNURPRO��&KHP� ������������������� .�3HWHU��0��5DW]VFK��0DNURPRO��&KHP� ����������������
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ODWHUDO������� PLWMDQoDQW� SURFHVVRV� G·HQWUHFUHXDPHQW� DGLHQWV�� (OV� SROtPHUV�REWLQJXWV� SRGHQ� VHU� HODVWzPHUV� FULVWDOO� OtTXLG� �/&(V�� R� WHUPRVWDEOHV� FULVWDOO�OtTXLG� �/&7V�� G·DFRUG� DPE� HO� JUDX� G·HQWUHFUHXDPHQW� DFRQVHJXLW�������� (OV�SULPHUV�WHQHQ�LQWHUHVVDQWV�SURSLHWDWV�zSWLTXHV��MD�TXH�VyQ�FDSDoRV�GH�SUHVHQWDU�XQD�RULHQWDFLy�GHOV�GRPLQLV�GH�FULVWDOO� OtTXLG�VRWD�XQ�HVWLUDPHQW�R�FRPSUHVVLy�PHFjQLFV� L�HOV�GDUUHUV�PRVWUHQ�XQD�PLOORUD�GH�OHV�VHYHV�SURSLHWDWV�PHFjQLTXHV�HQ� WRWHV� OHV�GLUHFFLRQV��� (OV�/&(V�SUHVHQWHQ�XQD�WHPSHUDWXUD�G·LVRWURSLW]DFLy��PpV�HOHYDGD�FRP�PpV�HQWUHFUHXDW�pV�HO�SROtPHU��$�GLIHUqQFLD�GHOV�DQWHULRUV��HQ�HOV�/&7V�OD�PHVRIDVH�IRUPDGD�HQ�HO�WUDQVFXUV�GH�OD�UHDFFLy�G·HQWUHFUHXDPHQW�HV�PDQWp�HQ�HO�PDWHULDO�DO�PDWHL[�WHPSV�TXH�OD�UHDFFLy�YD�SURJUHVVDQW�ILQV�DUULEDU�D�XQ� SXQW� RQ� OD� GHQVLWDW� G·HQWUHFUHXDPHQW� pV� VXILFLHQWPHQW� HOHYDGD� FRP� SHU� D�TXq� O·RUGHQDFLy� HV� FRQVHUYL� ILQV� OD� WHPSHUDWXUD� GH� GHJUDGDFLy� WqUPLFD� GHO�PDWHULDO��QR�SUHVHQWDQW�FDS�WUDQVLFLy�

'H� WRWV� HOV� WLSXV� GH� PRQzPHUV� HVWXGLDWV� SHU� O·REWHQFLy� GH /&7V�� HOV�PRQzPHUV� GLHSR[tGLFV� VyQ� HOV� PpV� XWLOLW]DWV�� /·HVWXGL� GH� OHV� UHwQHV� HSR[L�FRQYHQFLRQDOV� KD� HVWDW� PROW� H[WpV� GLQV� GHO� FDPS� GHOV� SROtPHUV� WHUPRVWDEOHV��HVVHQW�XQ�GHOV�DVSHFWHV�PpV�GHVWDFDEOHV� O·HOHYDW�QRPEUH�G·DJHQWV�GH�FXUDW�TXH�V·KDQ� WUREDW�� $L[t� OD� TXtPLFD� GH� O·HQWUHFUHXDPHQW� pV� EHQ� FRQHJXGD� L� OHV�UHDFFLRQV�TXH�WHQHQ�OORF�GXUDQW�HO�FXUDW�KDQ�HVWDW�jPSOLDPHQW�HVWXGLDGHV����
/·~V� G·XQ� DJHQW� GH� FXUDW� HQ� XQD� UHwQD� HSR[L� FULVWDOO� OtTXLG� HQV� KD� GH�SHUPHWUH�GXU�D�WHUPH�OD�UHDFFLy�G·HQWUHFUHXDPHQW�D�XQD�WHPSHUDWXUD�L�YHORFLWDW�GHWHUPLQDGD��TXH�HQV�DMXGL�D�FRQVHUYDU�R�Ep�D�JHQHUDU�XQD�PHVRIDVH�HVWDEOH� L�TXH�DTXHVWD�TXHGL�UHWLQJXGD�HQ�OD�[DU[D�ILQDO�
(OV�/&7V�REWLQJXWV�D�SDUWLU�GH�PRQzPHUV�GLHSR[tGLFV�SUHVHQWHQ� �FRP�D�FDUDFWHUtVWLTXHV� SULQFLSDOV� XQ� HOHYDW� SDUjPHWUH� G·RUGUH�� XQ� EDL[� FRHILFLHQW�G·H[SDQVLy� WqUPLFD�� XQD� WUDQVLFLy� UjSLGD� FDS� D� OD� IDVH� VzOLGD�� XQ� EDL[�

��� /��&DOODX��$��0DQWHFyQ��-�$��5HLQD��-��3RO\P��6FL��3DUW�$��3RO\P��&KHP� ������������������ 6�0��.HOO\��/LT��&U\VW� ���������������� 5�$�0��+LNPHW��-��/XE��3URJ��3RO\P��6FL� ������������������ &�$��0D\��(SR[\�5HVLQV��&KHPLVWU\�DQG�7HFKQRORJ\ ���HG��0DUFHO�'HNNHU��,QF��������
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HQFRQJLPHQW� GXUDQW� HO� SURFpV� G·HQWUHFUHXDPHQW� L� XQD� HOHYDGD� WHQDFLWDW��������$L[z� UHGXHL[� VLJQLILFDWLYDPHQW� HOV� SUREOHPHV� LQWUtQVHFV� GH� OHV� UHwQHV� HSR[L�FRQYHQFLRQDOV�� FRP� VyQ� O·HQFRQJLPHQW� GXUDQW� HO� FXUDW� L� OD� IUDJLOLWDW� TXH�SUHVHQWHQ�HOV�PDWHULDOV�ILQDOV��������

'H� WRWV� HOV� DJHQWV� GH� FXUDW� TXH� SRGHQ� UHDFFLRQDU� DPE� OHV� UHwQHV� HSR[L�FRQYHQFLRQDOV��HOV�PpV�HPSUDWV�SHU�REWHQLU�/&7V�D�SDUWLU�G·HSz[LGV�KDQ�HVWDW�OHV�DPLQHV�DURPjWLTXHV�SULPjULHV������������������������ MD�TXH�HO�PHFDQLVPH�GH�UHDFFLy�pV�EHQ� FRQHJXW� L� GyQD� OORF� D� SRTXHV� UHDFFLRQV� VHFXQGjULHV� TXH� SRGULHQ� LQIOXLU�QHJDWLYDPHQW� HQ� O·REWHQFLy� GH� PDWHULDOV� RUGHQDWV�� $� SDUW� GH� O·~V� G·DPLQHV�DURPjWLTXHV� SULPjULHV� FRP� D� DJHQWV� GH� FXUDW� SHU� O·REWHQFLy� GH� /&7V� FDO�GHVWDFDU� O·HQWUHFUHXDPHQW� WqUPLF�������� L� VLVWHPHV� FDWDOtWLFV� FRP� HO� FXUDW� DPE�LPLGD]ROHV���� DPE� WHWUDIOXRURERUDWV� GH� WULDOTXLOR[RQL���� DPLQHV� WHUFLjULHV��� L�VDOV� G·DPRQL� TXDWHUQjULHV��� R� O·HQWUHFUHXDPHQW� IRWRLQGXwW� DPE� VDOV�G·LRGRQL�������
3HU� GXU� D� WHUPH� O·HVWXGL� GH� O·HQWUHFUHXDPHQW�� TXH� KD� GH� SRUWDU� D�O·REWHQFLy�GH�SROtPHUV�FULVWDOO� OtTXLG� WHUPRVWDEOHV��HV� ID�~V�GH� OHV� WqFQLTXHV�GH�PLFURVFzSLD�GH� OOXP�SRODULW]DGD� �320�� L� FDORULPHWULD�G·HVFRPEUDW�GLIHUHQFLDO��'6&���'HJXW�D�TXq��D�YHJDGHV��OD�LGHQWLILFDFLy�SHU�320�GH�OD�PHVRIDVH�IRUPDGD�GXUDQW�HO�SURFpV�GH�FXUDW�QR�pV�LQHTXtYRFD��pV�LQGLVSHQVDEOH�O·~V�GH�OD�GLIUDFFLy�GH�5DLJV�;��$PE�DTXHVWD�WqFQLFD�SRGHP�GHWHUPLQDU�O·RUGHQDFLy�GHOV�PHVzJHQV�GLQV�O·HVWUXFWXUD�WULGLPHQVLRQDO�L�DVVLJQDU�HO�WLSXV�GH�PHVRIDVH�UHWLQJXGD�HQ�HO�/&7�

��� .�3��*HOOLQJ��0��:DUQHU��0RO��&U\VW��/LT��&U\VW� ������������������ 0��2FKL� +��7DNDVKLPD��3RO\PHU ������������������ 6�$��.RVLNKLQD��/�/��*XU¶HYD��3�3��.XVKFK��%�$��5R]HQEHUJ��3RO\P��6FL� ���������������� -��/LX��&��:DQJ��*�$��&DPSEHOO��-�'��(DUOV��5�'�-U��3ULHVWHU��-��3RO\P��6FL���3DUW�$��3RO\P��&KHP� ������������������ 9��6WUHKPHO��%��6WUHKPHO��7KLQ�6ROLG�)LOPV �����������������
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�����&XUDW�WqUPLF
(Q�HOV�PRQzPHUV�VLQWHWLW]DWV��HO�FXUDW�WqUPLF�HV�WURED�VXSHUSRVDW�DPE�OD�GHJUDGDFLy�� SHUz� QR� GH� PDQHUD� FRPSOHWD�� VLQy� TXH� HO� FRPHQoDPHQW� GH�O·H[RWHUPD�GH�FXUDW�HV�WURED�VHSDUDW�GH�OD�WHPSHUDWXUD�G·LQLFL�GH�SqUGXD�GH�SHV��$TXHVWD� KRPRSROLPHULW]DFLy� HVSRQWjQLD� PROWHV� YHJDGHV� HV� SURGXHL[� D� DOWHV�WHPSHUDWXUHV� L� OOXQ\�GH� O·HVWDW�PHVRPRUI��GRQDQW� OORF� D�SROtPHUV� HQWUHFUHXDWV�LVzWURSV��1RPpV�HQ�PRQzPHUV�RQ� OD�PHVRIDVH�pV�HVWDEOH�D�DOWHV� WHPSHUDWXUHV��DTXHVWV�SRGULHQ�HQWUHFUHXDU�WqUPLFDPHQW�FRQVHUYDQW�O·RUGHQDFLy�������� (O�SURFpV�GH� FXUDW� WqUPLF� SRW� LQLFLDU�VH� SHU� UHDFFLy� GH� TXDOVHYRO� FRPSRVW� DPE� JUXSV�UHDFWLXV�TXH�HVWLJXL�SUHVHQW�HQ�IRUPD�G·LPSXUHVD�
(V�YD�UHDOLW]DU�XQ�HVWXGL�GHO�FXUDW�WqUPLF�HQ�HOV�GtPHUV�TXH�SUHVHQWDYHQ�FRPSRUWDPHQW�PHVRPRUI�D�DOWHV�WHPSHUDWXUHV��FRP�HOV�,$���,$���,%���%,���,,$�L�$,,���(OV�UHVXOWDWV�REWLQJXWV�HQ�O·REVHUYDFLy�SHU�320�YD�VHU�TXH�OD�PHVRIDVH�SUzSLD� GH� FDGD� FRPSRVW� V·DQDYD� WUDQVIRUPDQW� HQ� XQD� IDVH� LVzWURSD� GXUDQW� HO�SURFpV� GH� FXUDW�� H[FHSWH� HQ� HO� FDV� GHO� GtPHU� $,,��� $L[z� HV� GHX� D� TXH� OD�LPPRELOLWDW� JHQHUDGD� SHU� O·HQWUHFUHXDPHQW� IHLD� WUHQFDU� OHV� HVWUXFWXUHV�RUGHQDGHV�GH�OHV�PHVRIDVHV�GRQDQW�OORF�D�XQ�SROtPHU�LVzWURS��(Q�FDQYL�HQ�HO�FDV�GHO�GtPHU�$,,� HQ�IRQGUH�DSDUHL[LD�XQD�PHVRIDVH�QHPjWLFD��ILJXUD����D��TXH�HV�YD� WUDQVIRUPDU� SRVWHULRUPHQW� HQ�XQD PHVRIDVH� HVPqFWLFD� DPE�YHQWDOOV� FzQLFV�EHQ�GHILQLWV��ILJXUD����E���$TXHVWD�WH[WXUD�HV�YD�DVVLJQDU�FRP�D�XQD�PHVRIDVH�6$GHJXW�D� O·DVSHFWH� WDQ�QtWLG�GHOV�YHQWDOO�FzQLFV��'XUDQW�HO�SURFpV�GH�FXUDW�HV�YD�REVHUYDU� TXH� DTXHVWD� WH[WXUD� V·DQDYD� IHQW� PHQ\V� FODUD� REWHQLQW�VH� ILQDOPHQW�YHQWDOOV� FzQLFV� WUHQFDWV� �ILJXUD� ���F��� � /·~OWLPD� WH[WXUD� REVHUYDGD� HQ� HO�PLFURVFRSL�IHLD�SHQVDU�HQ�XQD�PHVRIDVH�6&��IHW�TXH�HV�YD�FRQILUPDU�DPE�O·HVWXGL�SRVWHULRU�SHU�'5;�
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D�
)LJXUD����� 6HT�qQFLD�IRWRJUjILFD�GHO�FXUDW�WqUPL

(V� YD� VHJXLU� OD� UHDFFLy� G·HQWUHFUH����&� REVHUYDQW�VH� TXH� HO� SURFpV� GH� FXUG·XQHV�TXDWUH�KRUHV�DSUR[LPDGDPHQW��/·����.-�PRO�L�QR�HV�YD�SRGHU�REVHUYDU��HQWUDQVLFLy�YtWULD�GHO�/&7�REWLQJXW��3HU�'5UHWLQJXGD� HQ� HO� SROtPHU� ILQDO�� REVHUYSHUWDQ\HQWV� D� OD� PDWHL[D� IDPtOLD� L� FRHVPqFWLTXHV� D� ������� ������� ������ L� �GLIUDFWRJUDPHV�GH�WH[WXUHV�HV�YD�SRGHU�FFDSHV� HVPqFWLTXHV�� HVVHQW� GH� ����� LQGLFPHVRIDVH�6&�IL[DGD�

F�
E�
F�GHO�GtPHU�$,,��D�����&�REWLQJXGD�SHU�320

XDPHQW� WqUPLFD� SHU�'6&�� WUHEDOODQW� D�DW� HV� SURGXLD� OHQWDPHQW� L� QHFHVVLWDYD�HQWDOSLD�GHO�SURFpV�GH�FXUDW�YD�VHU�GH��XQ�HVFDOIDPHQW�SRVWHULRU�SHU�'6&��OD�;�HV�YD�FRQILUPDU�HO�WLSXV�GH�PHVRIDVH�DQW�VH� SLFV� HVWUHWV� D� DQJOHV� EDL[RV��UUHVSRQHQWV� DOV� HVSDLDWV� HQWUH� FDSHV����� c� �ILJXUD� ������ 0LWMDQoDQW� HOV�DOFXODU�O·DQJOH�HQWUH�HOV�PHVzJHQV�L�OHV�DQW� TXH� HO� /&7� ILQDO� SUHVHQWDYD� XQD�
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� � � � �� �� �� �� �� �� �� �� �� �� �� �� �� ��
)LJXUD�����'LIUDFWRJUDPD�GH�'5;�GHO�GtPHU�$,,��FXUDW�WqPLFDPHQW

/·HVWDELOLWDW� WqUPLFD� GHO� GtPHU� $,,� HQWUHFUHXDW� VHQVH� O·~V� G·DJHQW� GH�FXUDW�YD�UHVXOWDU�VHU�PROW�VHPEODQW�DO�GHO�PRQzPHU�GH�SDUWLGD��3UHVHQWDYD�XQD�WHPSHUDWXUD� G·LQLFL� GH� GHJUDGDFLy� D� ����&�� XQD� WHPSHUDWXUD� Pj[LPD� GH�GHVFRPSRVLFLy�D�����&�L�XQ�UHVLGX�FDUERQyV�D�����&�GHO�����
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�����&XUDW�DPE�DPLQHV�DURPjWLTXHV�SULPjULHV
�������,QWURGXFFLy

/D�UHDFFLy�G·HQWUHFUHXDPHQW�HQWUH�XQD�DPLQD�SULPjULD�L�XQ�JUXS�HSz[LG�KD� HVWDW�PROW� HVWXGLDGD�� HVVHQW� HO�PHFDQLVPH�SURSRVDW� HO� TXH�HV�PRVWUD� HQ� OD�VHJ�HQW�ILJXUD�
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)LJXUD����� (VTXHPD�GH�UHDFFLy�GH�FXUDW�HQWUH�XQD�GLDPLQD�L�XQ�HSz[LG
(Q�HO�SULPHU�SDV�GH�OD�UHDFFLy�GH�FXUDW�HV�SURGXHL[�XQ�DWDF�QXFOHzILO�GH�O·DPLQD�SULPjULD�D� O·DQHOO�HSR[tGLF��(Q�HO�FDV�G·XQ�FRPSRVW�GLJOLFLGtOLF� L�G·XQD�GLDPLQD�HV�YD�IRUPDQW�XQ�SUHSROtPHU�TXH�YD�DXJPHQWDQW�GH�SHV�PROHFXODU�DPE�HO� WHPSV��(Q�DTXHVW�SXQW��HO�VLVWHPD�QR�HVWj�HQWUHFUHXDW��VLQy�TXH�pV� OLQHDO��(O�JUXS� KLGUR[LO� IRUPDW� SHU� O·REHUWXUD� GH� O·DQHOO� SRW� DFWXDU� GH� FDWDOLW]DGRU��DGTXLULQW� HO� FDUjFWHU� DXWRFDWDOtWLF� TXH� SUHVHQWD� DTXHVW� WLSXV� GH� UHDFFLy���� /D�IRUPDFLy�G·DTXHVWV�SUHSROtPHUV�OLQHDOV�HV�GHX�D�OD�PDMRU�UHDFWLYLWDW�G·XQD�DPLQD�SULPjULD�UHVSHFWH� OD�VHFXQGjULD��SULQFLSDOPHQW�GHJXW�D�HIHFWHV�HVWqULFV���� $L[z�QR�YRO�GLU��SHUz��TXH�V·H[KDXUHL[L�SULPHU�O·DPLQD�SULPjULD�DEDQV�TXH�FRPHQFL�D�

��� ,�7��6PLWK��3RO\PHU ��������������� -�0��%DUWRQ��$GY��3RO\P��6FL� 9RO��� 6SULQJHU��%HUOLQ�������
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UHDFFLRQDU�OD�VHFXQGjULD���� 4XDQ�HV�GyQD�OD�UHDFFLy�GH�O·DPLQD�VHFXQGjULD�DPE�XQ� DOWUH� JUXS� HSz[LG� HV� IRUPD�XQD�[DU[D� HQWUHFUHXDGD��'XUDQW� DTXHVW�SURFpV�WDPEp�HV� IRUPHQ�JUXSV�KLGUR[LOV�TXH�SRGULHQ�GRQDU�XQD�UHDFFLy�G·HWHULILFDFLy�DPE�HOV�JUXSV�HSR[LG�

(Q� HO� SURFpV� GH� FXUDW� G·XQD� UHwQD� HSR[L� FULVWDOO� OtTXLG� OD� IRUPDFLy� GHO�SUHSROtPHU�OLQHDO�SRUWD�D�XQ�DXJPHQW�GH�O·DQLVRWURSLD�PROHFXODU�L�GyQD�OORF�D�OD�IRUPDFLy�R�HVWDELOLW]DFLy�GH�PHVRIDVHV��TXH�TXHGHQ�IL[DGHV�SHO�FUHL[HPHQW�GH�OD�[DU[D�WULGLPHQVLRQDO�HQ�UHDFFLRQDU�OHV�DPLQHV�VHFXQGjULHV���
�������&XUDW�GHOV�PRQzPHUV�DPE�DPLQHV�SULPjULHV

(Q�HO�SUHVHQW� WUHEDOO� HV�YDQ�HOHJLU�YjULHV�DPLQHV�DURPjWLTXHV�SULPjULHV�DPE�GLIHUHQWV�HVWUXFWXUHV�
1+� &+�

1+�
1+� 622 1+�

1+� 62 1+� 1+� &&+�1 1 &&+� 1+�

'$7 ''6

6$$ 1$���DPLQRDFHWRIHQRQD�D]LQD

����GLDPLQRWRWXq ���
�GLDPLQRGLIHQLOVXOIRQD

VXOIDQLODPLGD
)LJXUD����� $PLQHV�SULPjULHV�DVVDMDGHV�HQ�HO�FXUDW�GHOV�GtPHUV

/HV� GLDPLQHV� DURPjWLTXHV� HVFROOLGHV� SUHVHQWHQ� UHDFWLYLWDWV� VLPLODUV�H[FHSWH� HQ� HO� FDV� GH� OD� ''6�� HQ� OD� TXDO� HO� JUXS� DPLQR� pV� PpV� SREUH�HOHFWUzQLFDPHQW�GHJXW�D�O·HIHFWH�HOHFWURDWUDLHQW�GHO�JUXS�VXOIRQD�HQ�SRVLFLy�SDUD��HO�TXH�SRUWD�D�XQD�GLVPLQXFLy�GH�OD�UHDFWLYLWDW��7DPEp�H[LVWHL[HQ GLIHUqQFLHV�HQ�
��� -�0��%DUWRQ��3RO\PHU ��������������



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
OD� VXOIDQLODPLGD� MD� TXH� HOV� GRV� JUXSV� QLWURJHQDWV� WHQHQ�GLIHUHQW� UHDFWLYLWDW�� HO�TXH�VHJRQV�HVWj�GHVFULW����� SRW�SRUWDU�D�OD�IL[DFLy�G·XQ�PHVRIDVH�HVPqFWLFD��

'LQV�OD�UHFHUFD�VREUH�QRXV�/&7V�D�SDUWLU�GH�FRPSRVWRV�GLHSR[tGLFV��V·KDQ�DFRQVHJXLW� [DU[HV� SROLPqULTXHV� FULVWDOO� OtTXLG� SHU� UHDFFLy� G·XQ� PRQzPHU�PHVRPRUI� DPE� GLDPLQHV� DURPjWLTXHV� QR� PHVzJHQHV� HQ� XQ� JUDQ� QRPEUH�G·RFDVLRQV� L� WDPEp�SHU� HQWUHFUHXDPHQW�GH�PRQzPHUV�PHVRPRUIV� DPE�DPLQHV�WDPEp� PHVRPRUIHV�������� $L[z� HV� GHX� D� TXq� O·DJHQW� GH� FXUDW�� HQ� SURSRUFLRQV�HVWHTXLRPqWULTXHV�� Wp�XQ�SDSHU�PROW� LPSRUWDQW� MD�TXH�FRQGLFLRQD�HO�SURFpV�GH�FXUDW� L�GLILFXOWD�HQ�PROWV�FDVRV�O·RUGHQDFLy�GH�OD�IDVH�FULVWDOO� OtTXLG�GHJXW�D�OHV�UHVWULFFLRQV� RULJLQDGHV� SHOV� QXVRV� G·HQWUHFUHXDPHQW���������� '·DOWUD� EDQGD�� OD�XWLOLW]DFLy�G·XQD�DPLQD�DPE�XQD�HVWUXFWXUD�OODUJD�L�UtJLGD��FRP�OD�1$���SRGULD�DXJPHQWDU� OHV� LQWHUDFFLRQV� DPE� HOV� PRQzPHUV� L� SHU� WDQW� IRUPDU� XQD� EDUUHMD�PHVRPRUID�TXH�SRJXpV�HQWUHFUHXDU�UHWHQLQW�OD�PHVRIDVH�
(V�YDQ�SUHSDUDU�OHV�EDUUHJHV�GH�OHV�GLDPLQHV�DPE�HOV�GtPHUV�GLVVROHQW�ORV�HQ� OD� TXDQWLWDW� QHFHVVjULD� GH� GLFORURPHWj� L� HOLPLQDQW� DTXHVW� DO� URWDYDSRU��3RVWHULRUPHQW� OD� PRVWUD� WDPEp� V·KRPRJHQLW]j� PHFjQLFDPHQW� SHU� SRGHU�UHDOLW]DU�O·HVWXGL�G·REWHQFLy�GH�/&7V�
/D� SULPHUD� GLDPLQD� DURPjWLFD� DVVDMDGD� YD� VHU� HO�'$7�� (V� YD� SUHSDUDU�XQD� EDUUHMD� HVWHTXLRPqWULFD� GH� WRWV� HOV� GtPHUV� DPE� DTXHVWD� DPLQD� L� HV� YD�UHDOLW]DU�XQ�HVWXGL�SHU�'6&�L�320�SHU�FRPSURYDU�VL�HOV�SROtPHUV�HQWUHFUHXDWV�SUHVHQWDYHQ�WH[WXUHV�DQLVzWURSHV�IL[DGHV�
3HU� FDORULPHWULD� GLIHUHQFLDO� G·HVFRPEUDW� HV� SRW� REVHUYDU� OD� GLIHUHQW�UHDFWLYLWDW�GHOV�JOLFLGLOqWHUV�HQYHUV�HOV�JOLFLGLOHVWHUV��FRPSDUDQW�OHV�H[RWHUPHV�GH�FXUDW��ILJXUD������'HVSUpV�GH�OD�IXVLy�GH�OHV�EDUUHJHV��R�GHOV�GRV�FRPSRQHQWV�SHU�VHSDUDW�� V·DSUHFLD�FRP�HQ� OD�SULPHUD�FRUED�� O·H[RWHUPD�GH�FXUDW� Wp�XQ�SHQGHQW�PpV� SURQXQFLDW� L� XQD� WHPSHUDWXUD�Pj[LPD� GH� FXUDW�PpV� EDL[D�� LQGLFDQW� XQD�PDMRU� UHDFWLYLWDW�� (Q� HO� FDV�GHOV� JOLFLGLOHVWHUV� �ILJ�� ���E��� XQ� FRS� IRQ� OD� EDUUHMD�

��� 7��0LKDUD��<��1LVKLPL\D��1��.RLGH��-��$SSO��3RO\P��6FL� ������������������ &��&DUIDJQD��(��$PHQGROD��0��*LDPEHULQL��$��'¶$PRUH��$��3ULROD��*��0DOXFHOOL��0DFURPRO��6\PS������������������� %��+LUQ��&��&DUIDJQD��5��/DQ]HWWD��-��0DWHU��&KHP� ��������������



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
V·LQLFLD�HO�SURFpV�GH�FXUDW��SHUz�DPE�XQD�H[RWHUPD�DPE�PHQRU�SHQGHQW�L�GRQDQW�OORF�D�XQ�Pj[LP�GHO�FXUDW�D�WHPSHUDWXUHV�PpV�DOWHV��IHW�TXH�KD�FRPSRUWDW�TXH�HQ�PROWV� FDVRV� HO�SURFpV�G·HQWUHFUHXDPHQW� HV�YHJL� VXSHUSRVDW�DPE� OD�GHJUDGDFLy�GHO�SROtPHU� IRUPDW��$L[z� LPSOLFD�TXH�HQ�XQ�FXUDW� LVRWHUP�D�XQD�GHWHUPLQDGD�WHPSHUDWXUD� OD� YHORFLWDW� G·HQWUHFUHXDPHQW� VLJXL� PDMRU� HQ� HOV� GLJOLFLGLOqWHUV��7DQPDWHL[�� HV� SRGULD� SHQVDU� TXH HQ� HO� FDV� GH� UHwQHV� HSR[L� FULVWDOO� OtTXLG�� XQ�SURFpV�GH�FXUDW�PpV�OHQW�SRGULD�DIDYRULU�OD�IRUPDFLy�GH�OD�PHVRIDVH�HQ�GLVSRVDU�GH�PpV�WHPSV�SHU�RUGHQDU�VH�HOV�PHVzJHQV�
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)LJXUD����� 7HUPRJUDPHV�GH�'6&�GHO�FXUDW�GLQjPLF�DPE�'$7�GHOV�PRQzPHUV�D��,%���L�E��,,$��
/D� GLVPLQXFLy� GH� OD� UHDFWLYLWDW� HQ� SDVVDU� G·XQ� FRPSRVW� JOLFLGtOLF�GLUHFWDPHQW�XQLW�D�XQ�JUXS�qWHU�D�XQ�DOWUH�DPE�XQ�JUXS�HVWHU�YD�VHU�GHVFULWD�SHU�/HH� L� FRO�ODERUDGRUV���� 6HJRQV� DTXHVWV� DXWRUV�� O·R[LJHQ GHO� JUXS� FDUERQLO� SRW�IRUPDU�SRQWV�G·KLGURJHQ�DPE�HOV�JUXSV�KLGUR[LOV�TXH�HV�JHQHUHQ�HQ�OD�UHDFFLy�HQWUH� O·HSz[LG� L� O·DPLQD�SULPjULD��$TXHVWV�SRQWV�G·KLGURJHQ�GHVDFWLYHQ� O·DFFLy�FDWDOtWLFD�GHOV�JUXSV�KLGUR[LOV�HQ� O·HQWUHFUHXDPHQW�G·XQD�UHwQD�HSR[L�DPE�XQD



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
DPLQD�� UHWDUGDQW� HO� SURFpV� GH� FXUDW�� (O� JUXS� qWHU� QR� SUHVHQWD� OD� PDWHL[D�LQIOXqQFLD�MD�TXH�QR�IRUPD�SRQWV�G·KLGURJHQ�DPE�WDQWD�IDFLOLWDW�

(OV�YDORUV�REWLQJXWV�D�SDUWLU�GHOV�WHUPRJUDPHV�GLQjPLFV�GH�'6&�GHO�FXUDW�DPE�'$7�GHOV�GLIHUHQWV�PRQzPHUV�HV�UHFXOOHQ D�OD�WDXOD�����
7DXOD����� 'DGHV�FDORULPqWULTXHV�GHO�FXUDW�GHOV�GtPHUV�FULVWDOO�OtTXLG�DPE�'$7

0RQzPHU 7�LQLFL���&� 7�Pj[LPD���&� ¦+��N-�PRO� 7J���&�,$� ��� ��� �� ���,$� ��� ��� �� ���,%� ��� ��� �� ���,%� ��� ��� �� ���,%� ��� ��� �� ���,%� ��� ��� �� ���,%� ��� ��� �� ���,%� ��� ��� �� ���,%�� ��� ��� �� ���,%G ��� ��� �� �,%W ��� ��� �� �%,� ��� ��� �� ���%,� ��� ��� ��� �,,$� ��� ��� �� �,,$� ��� ��� � �,,$� ��� ��� �� ���,,$�� ��� ��� � �,,$G ��� ��� � �,,$W ��� ��� � �$,,� ��� ��� � �$,,� ��� ��� � �$,,� ��� ��� � �



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,,%� ��� ��� � ���,,%� ��� ��� �� ���,,%� ��� ��� �� ���
$� OD� WDXOD� HV� SRW� REVHUYDU� TXH� SHU� OD� PDMRULD� GH� EDUUHJHV� GHOV�GLJOLFLGLOHVWHUV�DPE�'$7�O·H[RWHUPD�GH�FXUDW�HV�WURED�D�WHPSHUDWXUHV�PROW�DOWHV��HO�TXH�SRUWD�D�VREUHSRVDU�VH�DPE�HO�SURFpV�GH�GHJUDGDFLy�GHO�PRQzPHU�SXU��QR�REWHQLQW�VH�XQ�SROtPHU�WRWDOPHQW�HQWUHFUHXDW�HQ�XQ�HVFDOIDPHQW�GLQjPLF�
3HU� WDO�G·DFRQVHJXLU� O·HQWUHFUHXDPHQW�D� OD�PHVRIDVH�HV�YDQ�GXU�D� WHUPH�HOV� FXUDWV� LVRWHUPV D� OD� WHPSHUDWXUD� D� OD� TXDO� SHU� '6&� V·REVHUYDYD� TXH�O·H[RWHUPD� GH� FXUDW� HVWDYD� HQ� HOV� VHXV� LQLFLV�� (Q� WRWV� HOV� FDVRV� XQ� FRS� IRVD�O·DPLQD�L�HO�GtPHU��Ep�IRUPDQW�XQ�HXWqFWLF�R�Ep�GH�IRUPD�VHSDUDGD��V·REWHQLD�XQ�OtTXLG�LVzWURS�VHJRQV�HV�SRGLD�DSUHFLDU�SHU�320���$TXHVW�OtTXLG�LVzWURS�QR�YD�SRUWDU�D�OD�IRUPDFLy�G·XQD�PHVRIDVH�GXUDQW�HO�SURFpV�GH�FXUDW�HQ�HOV�GtPHUV�GH�OHV�VqULHV�,$Q��%,Q��,,$Q��$,,Q L�,,%Q��(OV�~QLFV�FRPSRVWRV�TXH�YDQ�JHQHUDU�XQD�PHVRIDVH� HQ� HO� FXUDW� LVRWHUP� DPE� '$7� YDQ� VHU� HOV� GH� OD� IDPtOLD� ,%Q�� DPE�H[FHSFLy�GHOV�FRPSRVWRV�,%���,%� L�,%W TXH�YDQ�GRQDU�OORF�D�SROtPHUV�LVzWURSV�FRP�OD�UHVWD�GH�PRQzPHUV�HVPHQWDWV�DQWHULRUPHQW�
-D�TXH�WHQLD�OORF�OD�IRUPDFLy�G·XQD�PHVRIDVH�HQ�HO�FXUDW�LVRWHUP�G·DTXHVWV�PRQzPHUV�HV�YD�SURFHGLU�D�XQ�HVWXGL�SHU�'6&�L�320�D�GLIHUHQWV�WHPSHUDWXUHV��(Q�PROWV� GHOV� WHUPRJUDPHV� GH�'6&� UHDOLW]DWV� LVRWqUPLFDPHQW� V·REVHUYHQ� GRV�Pj[LPV�D�OD�FRUED�� WtSLF�G·XQD�PRVWUD�TXH�IRQ�LVRWURSLFDPHQW��SHUz�TXH�DFDED�JHQHUDQW� XQD� PHVRIDVH� GXUDQW� HO� SURFpV� GH� FXUDW� �ILJXUD� ������ $TXHVW�FRPSRUWDPHQW�MD�KDYLD�HVWDW�REVHUYDW�HQ�OD�SROLPHULW]DFLy�GH�PRQRDFULODWV��������DFHWLOHQV���� L�HQ�HO�FXUDW�GH�UHwQHV�HSR[L�DPE�DPLQHV�SULPjULHV��������

��� &�(��+R\OH��&�3��&KDZOD��'��.DQJ��$�&��*ULIILQ��0DFURPROHFXOHV ������� ��������� &�(��+R\OH��7��:DWDQDEH��0DFURPROHFXOHV ������������������ (�3��'RXJODV��'�$��/DQJORLV��%�&��%HQLFHZLF]��&KHP��0DWHU� ����������������� '�-��%URHU��-��%RYHQ��*�1��0RO��0DNURPRO��&KHP� ������������������� &��&DUIDJQD��(��$PHQGROD��0��*LDPEHULQL��$�*� )LOLSSRY��5�6��%DXHU��/LT��&U\VW� ����������������� &��&DUIDJQD��(��$PHQGROD��0��*LDPEHULQL��0DFURPRO��&KHP��3K\V� ����������������
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)LJXUD����� &RUEHV�GH�'6&�GHO�FXUDW�LVRWHUP�GHO�GtPHU�,%��DPE�'$7

$L[t� GRQFV�� HQ� HO� FXUDW� LVRWHUP� V·REVHUYHQ� GRV� SURFHVVRV� GLIHUHQWV� TXH�FDQYLHQ�DO�YDULDU�OD�WHPSHUDWXUD��$�WHPSHUDWXUHV�LQIHULRUV�HO�VHJRQ�Pj[LP�pV�HO�SUHGRPLQDQW�� PHQWUH� HV� YD� IHQW� SURJUHVVLYDPHQW� PpV� SHWLW� HQ� DXJPHQWDU� OD�WHPSHUDWXUD��)LQDOPHQW�DFDED�HVVHQW�QRPpV�XQD�GHIRUPDFLy�GHO�SULPHU�SLF�ILQV�DUULEDU�D�GHVDSDUqL[HU�L�QRPpV�H[LVWLU�DTXHVW�
$TXHVW�WLSXV�GH�FXUDW�KD�HVWDW�PROW�HVWXGLDW�L�HO�SULPHU�SLF�V·DWULEXHL[�D�O·LQLFL� GH� OD� UHDFFLy� HQ� O·HVWDW� LVzWURS�� PHQWUH� HO� VHJRQ� SLF� HVWj� DVVRFLDW� D� OD�IRUPDFLy�GH�OD�PHVRIDVH��$TXHVWD�KLSzWHVL�HV�SRW�FRQILUPDU�SHU�320�MD�TXH�pV�HQ�O·LQLFL�GHO�VHJRQ�SLF�TXDQ�V·REVHUYD�OD�IRUPDFLy�G·XQD�IDVH�FULVWDOO�OtTXLG�HQ�HO�PLFURVFRSL�� $� WHPSHUDWXUHV� PpV� DOWHV�� RQ� QR� V·DSUHFLD� HO� VHJRQ� Pj[LP�� QR�V·REVHUYD� O·DSDULFLy�GH� FDS� WH[WXUD��/D�GLVPLQXFLy�GH� OD�FRQWULEXFLy�GHO� VHJRQ�SLF� HQ� DXJPHQWDU� OD� WHPSHUDWXUD� HV� GHJXW� D� XQD� GHVHVWDELOLW]DFLy� GH� OD� IDVH�OtTXLG�FULVWDO�OLQD�TXDQ�V·DXJPHQWD�OD�WHPSHUDWXUD����
/·DSDULFLy�GH�OD�VHJRQD�H[RWHUPD�KD�HVWDW�H[SOLFDGD�SHU�GLIHUHQWV�DXWRUV�SHU� XQ� DXJPHQW� GH� OD� YHORFLWDW� HQ� HO� SURFpV� GH� FXUDW�� $L[t�� +R\OH�������

��� *��0LFFR��0��*LDPEHULQL��(��$PHQGROD��&��&DUIDJQD��*��$VWDULWD��,QG��(QJ��&KHP��5HV� ���������������



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
SURSRVDYD� TXH� DTXHVW� DXJPHQW� HV� GHYLD� D� XQ� DXJPHQW� GH� OHV� FRO�OLVLRQV� HQ�IRUPDU�VH�OD�PHVRIDVH�QHPjWLFD��(Q�FDQYL��&DUIDJQD��� FRQFORX�TXH��D�PpV�G·XQ�DXJPHQW�GH�O·RUGUH�HQ�OD�PHVRIDVH��TXH�SRUWD�D�WHQLU�OHV�PROqFXOHV�PpV�D�SURS��KL� KD� XQD� GLVPLQXFLy� GH� OD� YLVFRVLWDW� TXH� ID� TXH� OD� UHDFFLy� VLJXL� PpV� IjFLO��*UjFLHV� D� XQ� HVWXGL� UHDOLW]DW� SHU� LQIUDURLJ�� &DUIDJQD� L� FRO�������� YDQ� SRGHU�GHPRVWUDU� TXH� HQ� HO� SULPHU� SURFpV� HV� GRQDYD� OD� UHDFFLy� GH� O·DPLQD� SULPjULD�DPE� O·HSz[LG��PHQWUH� TXH� HQ� HO� VHJRQ� WDPEp� HV� GRQDYD� OD� UHDFFLy�GH� O·DPLQD�VHFXQGjULD� IRUPDGD� DQWHULRUPHQW�� 3RVWHULRUV� HVWXGLV� G·DOWUHV� DXWRUV��� YDQ�FRUURERUDU�DTXHVWV�IHWV�

(Q� HO� QRVWUH� FDV� HV� SRW� DILUPDU� TXH� OD� IRUPDFLy� GH� OD� PHVRIDVH� HV�SURGXHL[�HQ�O·LQLFL�GH�OD�VHJRQD�H[RWHUPD�FRP�MD�V·KD�H[SOLFDW�DQWHULRUPHQW��(V�YD�REVHUYDU�SHU�320�OD� IXVLy�GH� OD�EDUUHMD�HQ� O·HVWDW� LVzWURS� L�FRP�HQ�XQ�FHUW�WHPSV�FRPHQoDYHQ�D�DSDUqL[HU�SHWLWHV�JRWHV��SUzSLHV�GH�OD�PHVRIDVH�QHPjWLFD����(O� QRPEUH�GH�JRWHV�YD�DXJPHQWDU�DOKRUD�TXH� WDPEp�FUHL[LHQ�HQ�PLGD�GRQDQW�OORF�D�XQD�WH[WXUD�GH�PDUEUH�FDUDFWHUtVWLFD�GH�OD�PHVRIDVH�QHPjWLFD��(Q�HO�GtPHU�,%G OD�PHVRIDVH�TXH�YD� VRUJLU�GHVSUpV�GHO� OtTXLG� LVzWURS�YD�VHU�XQD�PHVRIDVH�HVPqFWLFD� TXH� HV� YD�PDQLIHVWDU� SHU� O·DSDULFLy� GH� EDW{QQHWV� TXH� HQ� DMXQWDU�VH�GRQDYHQ�OORF�D�XQD�WH[WXUD�G·VFKOLHUHQ�PROW�SHWLWD�L�TXH�QR�V·REVHUYDYD�PROW�Ep�SHU�PLFURVFRSL�� /D� LGHQWLILFDFLy� G·DTXHVWD�PHVRIDVH� FRP� D� HVPqFWLFD� &� HV� YD�UHDOLW]DU�HQ�XQ�SRVWHULRU�HVWXGL�GH�GLIUDFFLy�GH�UDLJV�;��8Q�FRPSRUWDPHQW�PROW�GLIHUHQW� YD� PRVWUDU� HO� PRQzPHU� ,%��� 8Q� FRS� IRUPDGD� OD� PHVRIDVH� QHPjWLFD��ILJXUD����D���FRP�DQWHULRUPHQW�V·KD�GHVFULW��HV�YD�REVHUYDU�SHU�320�O·DSDULFLy�GH� OtQLHV� TXH� DQDYHQ� GRQDQW� OORF� D� XQD� WH[WXUD� GH� YHQWDOO� FzQLF� EHQ� GHILQLW��SURGXLQW�VH� XQD� WUDQVLFLy� QHPjWLF�HVPqFWLF�� 3HO� WLSXV� GH� WH[WXUD�� QtWLGD� L� EHQ�IRUPDGD�� HV� YD� FRQFORXUH� TXH� HV� WUDFWDYD� G·XQD�PHVRIDVH� 6$� �ILJXUD� ���E��� OD�TXDO�HQFDUD�YD�FDQYLDU�WUHQFDQW�VH�HOV�YHQWDOOV�FzQLFV�L�PRVWUDQW�VH�PHQ\V�FODUHV��SUzSLHV�G·XQD�PHVRIDVH�6&��ILJXUD����F���7DPEp�YD�VHU�QHFHVVDUL�O·~V�GH�'5;�SHU�FRQILUPDU�HO�WLSXV�GH�PHVRIDVH�IL[DGD�HQ�DTXHVW�/&7�
��� (��$PHQGROD��&��&DUIDJQD��0��*LDPEHULQL��/��.RPLWRY��/LT��&U\VW� ����������������� -��-DQJ��6�&��.LP��<��/HH��0DFURPRO��5DSLG��&RPPXQ� ����������������� &��1RsO��5HFHQW�$GYDQFHV�LQ�/LTXLG�&U\VWDOOLQH�3RO\PHUV��&KDSR\��/��/DZUHQFH��(G��(OVHYLHU�$SSOLHG�6FLHQFH�3XEOLVKHUV��/RQGRQ�������
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)LJXUD����� )RWRJUDILHV�GH�320��[�����SUHVHV�D�GLIHUHQWV�WHPSV�GXUDQW�HO�FXUDW�LVRWHUP�GHO�GtPHU�,%��DPE�'$7�D�����&�

$� OD� ILJXUD� DQWHULRU�� OD� SULPHUD� IRWRJUDILD� FRUUHVSRQ� D� OD� PHVRIDVH�QHPjWLFD�TXH�HV�YD�RULJLQDU�SULPHUDPHQW� L�TXH�PRVWUD� OD�PDWHL[D� WH[WXUD TXH�HOV�/&7V�REWLQJXWV�HQ�HO�FXUDW�GHOV�PRQzPHUV�,%���,%���,%� L�,%���
(Q� HOV� GtPHUV� ,%��� ,%� L� ,%� TXDQ� HO� FXUDW� HV� YD� GXU� D� WHUPH� D�WHPSHUDWXUHV�GH�����&�L�����&�HV�YD�SRGHU�REVHUYDU�SHU�320�TXH�OD�WH[WXUD�QR�FRPSUqQ�WRWD�OD�PRVWUD�L�TXH�TXHGHQ�SHWLWHV�]RQHV�D�O·HVWDW�LVzWURS��GHJXW�D�TXq�O·HQWUHFUHXDPHQW� D� O·HVWDW� LVzWURS� FRPHQoD� D� VHU� HO� SURFpV� SUHGRPLQDQW�� (OV�PRQzPHUV�,%���,%G L�,%�� PRVWUDYHQ�EDUUHJHV�GH�]RQHV�QHPjWLTXHV�L�LVzWURSHV�HQ�HO�FXUDW�D�����&�
$� OD� WDXOD� ��� HV� WUREHQ� UHFROOLGHV� OHV� GDGHV� GHO� FXUDW� LVRWqUPLF� GHOV�GtPHUV� ,%Q UHDOLW]DW� SHU� '6&�� DL[t� FRP� HO� WLSXV� GH� PHVRIDVH� IL[DGD�� /HV�WHPSHUDWXUHV�LQGLFDGHV�D� OD�WDXOD�VyQ�OHV�PpV�DGHTXDGHV�SHU�D�DUULEDU�DO�WLSXV�
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GH�[DU[D�LQGLFDW�L�D�PDWHULDOV�WRWDOPHQW�KRPRJHQLV��7HPSHUDWXUHV�PpV�HOHYDGHV�SRUWHQ��FRP�MD�V·KD�FRPHQWDW�DEDQV��HQ�DOJXQV�FDVRV�D�PDWHULDOV�QR�KRPRJHQLV��SDUFLDOPHQW�LVzWURSV�
7DXOD����� 'DGHV�GHO�FXUDW�LVRWHUP�GHOV�GtPHUV�,%Q�DPE�'$7
'tPHU 7��FXUDW���&� 7HPSV��PLQ� )DVH�LQLFLDO ;DU[D ¦+��N-�PRO� 7J���&�
,%� ��� �� , , ��� ���,%� ��� �� , 1 ��� �,%� ��� �� , 1 ��� ���,%� ��� �� , 1 ��� �,%� ��� �� , , ��� �,%� ��� �� , 6F ��� �,%�� ��� �� , 1 �� ���,%G ��� �� , 6F �� ��,%W ��� ��� , , ��� �

&DUIDJQD��� KDYLD�WUREDW�TXH HO�WHPSV�HQ�TXH�V·REVHUYD�HO�VHJRQ�Pj[LP�GH�O·H[RWHUPD�HQ�OHV�FRUEHV�LVRWqUPLTXHV�GH�'6&�Wp�XQD�FRUUHODFLy�OLQHDO�DPE�OD�WHPSHUDWXUD�GH� FXUDW��$�SDUWLU� GH� OHV� HTXDFLRQV�GH� OHV� UHFWHV� HV� SRW� WUREDU� OD�WHPSHUDWXUD�OtPLW��SHU�GDPXQW�GH�OD�TXDO�HO�PRQzPHU�FXUD�HQ�O·HVWDW�LVzWURS�L�QR�HQ� OD� PHVRIDVH�� (Q� HO� QRVWUH� WUHEDOO�� GLEXL[DQW� OHV� FRUUHVSRQHQWV� UHFWHV� SHU�FDGDVFXQ�GHOV�FRPSRVWRV�HV�YD�UHODFLRQDU�OD�WHPSHUDWXUD�GH�FXUDW�DPE�HO�WHPSV�RQ� DSDUHL[� HO� Pj[LP� GH� OD� VHJRQD� H[RWHUPD� L� HV� YD� WUREDU� TXH� DTXHVWD�WHPSHUDWXUD� OtPLW� HUD� DSUR[LPDGDPHQW� GH� ����&� SHOV� GtPHUV� ,%��� ,%� L� ,%��ILJXUD������

��� &��&DUIDJQD��(��$PHQGROD��0��*LDPEHULQL��/LTXLG�&U\VWDOOLQH�(SR[\�5HVLQV��(G��3HUJDPRQ��*UHDW�%ULWDLQ�������
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)LJXUD����� 5HSUHVHQWDFLy�GH�OD�WHPSHUDWXUD�GH�FXUDW�UHVSHFWH�HO�WHPSV�RQ�DSDUHL[�HO�VHJRQ�Pj[LP�GH�O·H[RWHUPD�

/D�FRQILUPDFLy�GHO�WLSXV�GH�PHVRIDVH�IL[DGD�HQ�HOV�SROtPHUV�REWLQJXWV�HV�YD� IHU� SHU� '5;�� /HV� PRVWUHV� FXUDGHV� DPE� UHWHQFLy� GH� OD� PHVRIDVH� QHPjWLFD�SUHVHQWDYHQ�XQ�GLIUDFWRJUDPD�SURSL�G·DTXHVWD�PHVRIDVH�DPE�XQ�~QLF�SLF�DPSOH�FRUUHVSRQHQW� D� XQ� HVSDwDW� G·DSUR[LPDGDPHQW� ���� c�� VHSDUDFLy� ODWHUDO� HQWUH�PHVzJHQV��(O�GLIUDFWRJUDPD�GHO�GtPHU�,%G FXUDW�DPE�'$7�SUHVHQWDYD��D�PpV�GH�OD� EDQGD� DPSOD� D� DQJOHV� DOWV�� WUHV� EDQGHV� HVWUHWHV� SHUWDQ\HQWV� D� OD� PDWHL[D�IDPtOLD�GH�SODQV�D��������������L������c��LQGLFDQW�TXH�HV�WUDFWDYD�G·XQD�PHVRIDVH�HVPqFWLFD� �ILJXUD� ������ (O�/&7�REWLQJXW� D�SDUWLU�GHO�GtPHU� ,%� PRVWUDYD�HQ�HO�GLIUDFWRJUDPD�GRV�SLFV�HVWUHWV�D������� L�������c�� WDPEp�GH� OD�PDWHL[D� IDPtOLD� L�UHSUHVHQWDWLXV�GH�OD�VHSDUDFLy�HQWUH�FDSHV�HVPqFWLTXHV��5HODFLRQDQW�HOV�HVSDLDWV�REWLQJXWV� GHOV� /&7V� HVPqFWLFV� DPE� OHV� ORQJLWXGV� GHOV� GtPHUV� FDOFXODGHV� SHU�&HULXV��� HV�YDQ�DVVLJQDU�DPEGXHV�PHVRIDVHV�FRP�6& GHJXW�D�TXq� OD� VHSDUDFLy�HQWUH�FDSHV�HUD�PROW�PpV�SHWLWD�TXH�OD�OODUJjULD�WRWDO�GHOV�PRQzPHUV�,%G L�,%���$�PpV��D�SDUWLU�GHO�GLIUDFWRJUDPD�GH�WH[WXUHV�HV�YD�SRGHU FDOFXODU�O·DQJOH�HQWUH�OHV�FDSHV� HVPqFWLTXHV� L� O·RULHQWDFLy� GHOV� PHVzJHQV� HVVHQW� DTXHVW� GH� ����DSUR[LPDGDPHQW�HQ�HOV�GRV�FDVRV�
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&SV

)LJXUD����� 'LIUDFWRJUDPD�GH�UDLJV�;�L�ILJXUHV�GH�SRO�GHO�/&7�IRUPDW�SHO�GtPHU�,%G�FXUDW�DPE�'$7

(OV� HVWXGLV� WHUPRJUDYLPqWULFV� YDQ� GHPRVWUDU� TXH� O·HVWDELOLWDW� GHOV�SROtPHUV�REWLQJXWV�HUD�PROW�VHPEODQW�DOV�PRQzPHUV�GH�SDUWLGD��UHFROOLQW�VH�HOV�UHVXOWDWV�HQ�OD�VHJ�HQW�WDXOD�
7DXOD����� 'DGHV�WqUPLTXHV�REWLQJXGHV�SHU�7*$�GHOV�GtPHUV�,%Q�FXUDWV�DPE�'$7

0RQzPHUV 7�LQLFL���&� 7�Pj[LPD���&� 5HVLGX�����&����,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%�� ��� ��� ��,%G ��� ��� ��,%W ��� ��� ��



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
$L[t��QRPpV�HV�YDQ�REWHQLU�/&7V�FXUDQW�DOJXQV�GHOV�PRQzPHUV�GH�OD�VqULH�,%Q DPE� '$7�� OD� UHVWD� GH� GtPHUV� YDQ� GRQDU� OORF� D� PDWHULDOV� LVzWURSV�� &DO�HVPHQWDU�TXH�HO�GtPHU�$,,� FXUDW� �DPE�'$7�YD�GRQDU� OORF�D� O·REWHQFLy�G·XQD�PHVRIDVH� HVPqFWLFD� IL[DGD�� SHUz� OD� WH[WXUD� REVHUYDGD� SHU� 320� QR� HUD�KRPRJqQLD��DL[t�FRP�WDPSRF�OHV�PRVWUHV�FXUDGHV�HQ�HO�'6&��/·DOW�SXQW�GH�IXVLy�G·DTXHVW� PRQzPHU� MXQWDPHQW� DPE� OD� UHDFWLYLWDW� GHO� '$7� YD� IHU� TXH� D� OHV�WHPSHUDWXUHV� GH� WUHEDOO� QR� WRW� HO� PRQzPHU� HVWLJXpV� IRV� L� SRJXpV� FXUDU�KRPRJqQLDPHQW�
(OV� PLOORUV� UHVXOWDWV� REWLQJXWV� HQ� O·HQWUHFUHXDPHQW� DPE� '$7� V·KDQ�DVVROLW� HQ� HO� FXUDW� GHOV� GtPHUV� DPE� PLOORUV� SURSLHWDWV� PHVRPRUIHV�� 6L� HV�FRPSDUD�HO�FRPSRUWDPHQW�PHVRPRUI�GH�OD�IDPtOLD�,%Q DPE�OD�UHVWD�GH�VqULHV�HV�SRW�REVHUYDU�TXH�DTXHVWD�VqULH�pV�OD�TXH�Wp�PLOORUV�SURSLHWDWV�OtTXLG�FULVWDO�OLQHV��MD� TXH� SUHVHQWD� HQ� HO� VHX HVWDW� SXU� PHVRIDVHV� HVPqFWLTXHV� HQDQWLzWURSHV�� /D�UHVWD� GH� PRQzPHUV� GH� OHV� DOWUHV� VqULHV� QR� YDQ� SRGHU� IL[DU� XQD� PHVRIDVH� HQ�O·HQWUHFUHXDPHQW�DPE�'$7��/D�GLOXFLy�GH� OHV�SURSLHWDWV�GH�FULVWDOO� OtTXLG�GHOV�GtPHUV�HQ�DIHJLU�O·DJHQW�GH�FXUDW�L�D�O·DYDQoDU�OD�UHDFFLy�TXH�SRUWD�D�OD�IRUPDFLy�GH� QXVRV� G·HQWUHFUHXDPHQW� TXH� GLILFXOWHQ� O·DGRSFLy� G·HVWUXFWXUHV� RUGHQDGHV��VyQ�SRVVLEOHPHQW� OHV�FDXVHV�D�DTXHVWV� UHVXOWDWV��GRQDW�TXH�HOV�PRQzPHUV�DPE�PHQ\V�FDUDFWHUtVWLTXHV�DQLVzWURSHV�SRGHQ�DUULEDU�D�SHUGUH�OHV�WRWDOPHQW�
'RQDWV� DTXHVWV� UHVXOWDWV� HV� YDQ� DVVDMDU� DOWUHV� GLDPLQHV� DURPjWLTXHV�SULPjULHV�� OD� ���·�GLDPLQRGLIHQLOVXOIRQD� L� OD� VXOIDQLODPLGD�� (V� YDQ� VHOHFFLRQDU�DOJXQV�PHPEUHV�GH�FDGD�IDPtOLD�SHU�WDO�G·qVVHU�HVWXGLDWV�DPE�DTXHVWHV�DPLQHV��/D�PHQRU�UHDFWLYLWDW�GH�OD�''6�SRGLD�IHU�SHQVDU�HQ�XQ�PLOORU�FRPSRUWDPHQW�HQ�IURQW�D� OD�IRUPDFLy�GH�PHVRIDVHV�GHJXW�D�TXH�WHQHQ�PpV�WHPSV�SHU�RUGHQDU�VH�HOV� PHVzJHQV�� (OV� SROtPHUV� REWLQJXWV� HQ� DTXHVWV� FDVRV� YDQ� UHVXOWDU� VHU� WRWV�LVzWURSV��3HU�OD�6$$�HVWj�GHVFULW�TXH�SRUWD�D�OD�IL[DFLy GH�PHVRIDVHV�HVPqWLTXHV�GHJXW� D� OD� GLIHUHQW� UHDFWLYLWDW� GHOV� JUXSV� QLWURJHQDWV���������� 0ROWHV� GH� OHV�EDUUHJHV� GH�PRQzPHU� L� GLDPLQD� IRQLHQ� FRP� XQD� EDUUHMD� HXWqFWLFD� L D�PpV� HV�FRQVHUYDYD� OD� PHVRIDVH� GHO� PRQzPHU� SXU� QRPpV� IRQGUH�� /D� PHVRIDVH�� SHUz�

��� 4��/LQ��$�)��/HH��-�'��(DUOV��5�(��+HIQHU�-U���+��-��6XH��3RO\PHU ���������������
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DQDYD� GHVDSDUHL[HQW� HQ� HO� SURFpV� GH� FXUDW� REWHQLQW�VH� ILQDOPHQW� PDWHULDOV�LVzWURSV�

&RP�TXH�OD�XWLOLW]DFLy�G·DPLQHV�QR�PHVzJHQHV�SURGXwD�XQD�GLOXFLy�GH�OHV�FDUDFWHUtVWLTXHV� OtTXLG�FULVWDO�OLQHV� HV� YD� SHQVDU� HQ� IHU� VHUYLU� FRP� D� DJHQW� GH�FXUDW�XQD�DPLQD�SULPjULD�DPE�XQ�JUXS�PHVRJHQ�D�O·HVWUXFWXUD��OD�1$��������� 'H�OD� PDWHL[D� PDQHUD� TXH� V·KDYLHQ� SUHSDUDW� OHV� PRVWUHV� DQWHULRUPHQW� HV� YDQ�GLVVROGUH�HOV�PRQzPHUV�DPE�GLFORURPHWj�L�HV�YD�DIHJLU�XQD�SHWLWD�TXDQWLWDW�GH�PHWDQRO� SHU� GLVVROGUH� OD�1$��� 3RVWHULRUPHQW� HV� YDQ� HVWXGLDU� OHV�PHVFOHV� SHU�'6&�L�320�
(Q� WRWV� HOV� WHUPRJUDPHV� GLQjPLFV� GH� '6&� �ILJXUD� ������ V·REVHUYD� TXH�O·H[RWHUPD�GH�FXUDW�HVWj�SDUFLDOPHQW�VRODSDGD�DPE�OD�GHJUDGDFLy�GH�OD�EDUUHMD�VHJRQV�HV�YD�SRGHU�FRPSURYDU�SHU�7*$��$TXHVW�VRODSDPHQW��TXH�pV�PpV�DFXVDW�HQ�HO�FDV�GHOV�GLJOLFLGLOHVWHUV��LQGLFD�TXH�OD�GLDPLQD�1$��pV�PHQ\V�UHDFWLYD�TXH�HO�'$7��HPSUDW�DQWHULRUPHQW�
AH[R

,,$���1$�

,%��1$�
:JA���

�&�� �� �� ��� ��� ��� ��� ��� ��� ��� ���
)LJXUD������ 7HUPRJUDPHV�GH�'6&�GHO�FXUDW�GLQjPLF�GHO�GtPHU�,%��L�,,$���DPE�1$�

��� &��&DUIDJQD��(��$PHQGROD��0��*LDPEHULQL��$�*��)LOLSSRY��0DFURPRO��&KHP��3K\V� ���������������
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$�OD�WDXOD�VHJ�HQW�HV�UHFXOOHQ�HOV�UHVXOWDWV�GHOV�FXUDWV�LVRWHUPV�UHDOLW]DWV�SHU�'6&�L�320�SHU�D�DTXHVWV�FRPSRVWRV�

7DXOD����� 'DGHV�GHO�FXUDW�LVRWHUP�GHOV�GtPHUV�DPE�1$�
'tPHU 7��FXUDW��&� 7HPSV��PLQ� )DVH�LQLFLDO ;DU[D ¦+��N-�PRO� 7J���&�
,%� ��� �� , , ��� �,%� ��� �� 1 1 ��� �,%� ��� ��� 1 1 �� ���,%� ��� �� 1 1 ��� �,%� ��� ��� , , �� ���,%� ��� �� 1 6& ��� �,%�� ��� ��� 1 6& ��� �,%G ��� ��� 1 1 ��� �,%W ��� ��� , , ��� ���,,$� ��� �� , , �� ���,,$� ��� �� 1 1 �� ���,,$� ��� �� 1 1 ��� ���,,$� ��� �� 1 1 ��� ���,,$� ��� �� 1 1 �� ���,,$�� ��� �� 1 1 �� ��,,$�� ��� �� , , �� ��,,$G ��� �� , , �� ���,,$W ��� �� , , �� ��%,� ��� ��� 1 1 ��� �%,� ��� �� 1 1 �� ���%,� ��� �� 1 1 �� ���$,,� ��� �� 1 1 �� �$,,� ��� �� 1 1 ��� ��$,,� ��� �� 1 1 ��� �
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/·HVWXGL�SHU�320�YD�SHUPHWUH�REVHUYDU�TXH�DOJXQHV�EDUUHJHV�HQ�IRQGUH�PRVWUDYHQ� XQD�PHVRIDVH� QHPjWLFD�� LQGLFDQW� OD�PDMRU� LQWHUDFFLy� HQWUH� OD�1$��DPE�HOV�FRPSRVWRV�FULVWDOO�OtTXLG�GHJXW�D�OD�SUHVqQFLD�GHO�JUXS�PHVRJHQ��3HU�WDO�G·REWHQLU� HOV� /&7V� HV� YD� GXU� D� WHUPH� XQ� HVWXGL� LVRWqUPLF� D� OHV� WHPSHUDWXUHV�HVFROOLGHV�DPE�O·DMXGD�GH�O·REVHUYDFLy�IHWD�SHU�320�
-XVWDPHQW�WRWHV�OHV�PHVFOHV�TXH�IRQLHQ�D�O·HVWDW�LVzWURS�GRQDYHQ�OORF�D�XQ�SROtPHU� HQWUHFUHXDW� GH� OHV� PDWHL[HV� FDUDFWHUtVWLTXHV�� $TXHVWV� GtPHUV� YDQ� VHU�WRWV�HOV�GH�OHV�VqULHV�,$Q��,,%Q L�DOJXQV�PHPEUHV�GH�OHV�DOWUHV�VqULHV��3HU�OD�UHVWD�GH�GtPHUV��HO�FXUDW�DPE�1$��YD�SRUWDU�HQ�OD�PDMRULD�GH�FDVRV�D�OD�IL[DFLy�G·XQD�PHVRIDVH�QHPjWLFD�
/HV FRUEHV�LVRWHUPHV�REWLQJXGHV�SHU�'6&�HQ�DTXHVWV�FXUDWV�QR�SUHVHQWHQ�GRV� Pj[LPV� HQ� O·H[RWHUPD� GH� FXUDW�� MD� TXH� HQ� DTXHVW� FDV� QR� HV� IRUPD� XQD�PHVRIDVH� D� SDUWLU� G·XQ� OtTXLG� LVzWURS�� VLQy� TXH� OD� PHVFOD� IRVD� MD� IRUPD� XQD�PHVRIDVH�
&RP� HV� SRW� YHXUH� D� OD� WDXOD�� OD� PDMRULD� GH� PRQzPHUV� HVWXGLDWV� YDQ�JHQHUDU� /&7V� DPE� RUGHQDFLRQV� QHPjWLTXHV� IL[DGHV�� /HV� WHPSHUDWXUHV� GH�WUDQVLFLy�YtWULD�QR�VHPSUH�YDQ�VHU�REVHUYDGHV�SHU�'6&��SHUz�HQ�OHV�IDPtOLHV�GH�FRPSRVWRV� FXUDWV� D� OD�PDWHL[D� WHPSHUDWXUD� V·LQWXHL[�XQD�GLVPLQXFLy�GH� OD�7J�DPE�O·DXJPHQW�GH�OD�OODUJDGD�GH�OHV�FDGHQHV�DOLIjWLTXHV�
(O� FXUDW�GH� OD� VqULH� ,%Q YD�SRUWDU� D� O·REWHQFLy�GH�SROtPHUV� HQWUHFUHXDWV�LVzWURSV�HQ�HOV�GtPHUV�,%���,%� L� ,%W��(Q�HO�SULPHU�FDV�HV�SDUWLD�G·XQ�FRPSRVW�PRQzWURS��PHQWUH�TXH�HO�GtPHU�,%� Wp�XQ�LQWHUYDO�GH�PHVRIDVH�SHWLW�L�SHU�WDQW�HOV�GRV�PRQzPHUV� WHQHQ� FDUDFWHUtVWLTXHV� FULVWDOO� OtTXLG�GHILFLHQWV��&RP� MD� V·KD�FRPHQWDW�HQ� O·DSDUWDW�GH�FRPSRUWDPHQW�PHVRPRUI�� OHV�FDGHQHV�FHQWUDOV�G·z[LG�G·HWLOq�GLVPLQXHL[HQ� OHV�SURSLHWDWV� OtTXLG�FULVWDO�OLQHV��GRQDQW� [DU[HV� LVzWURSHV�HOV�GtPHUV�,%W��,,$G L�,,$W��'·DTXHVWD�PDQHUD�V·H[SOLFDULHQ�HOV�UHVXOWDWV�HQ�HO�VHX�FXUDW�'$7�R�DPE�1$���7DPEp�FDO�GHVWDFDU�HOV�GtPHUV�,%� L�,%�� TXH�KDQ�GRQDW�OORF�D�/&7V�HVPqFWLFV�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
/HV� WH[WXUHV� REVHUYDGHV� SHU� 320� QR� VHPSUH� YDQ� UHVXOWDU� PROW�DFODULGRUHV� GH� OD� PHVRIDVH� D� OD� TXH� SHUWDQ\LHQ�� /·HOHYDGD� YLVFRVLWDW�� TXH� YD�DXJPHQWDQW� GXUDQW� HO� SURFpV� GH� FXUDW�� YD� GLILFXOWDU� OD� IRUPDFLy� GH� WH[WXUHV�IDFLOPHQW�LGHQWLILFDEOHV�HQ�PROWV�GHOV�FDVRV��$�WDOO�G·H[HPSOH��D�OD�ILJXUD�������HV�PRVWUD�D�OD SULPHUD�IRWRJUDILD�OD�WH[WXUD�G·VFKLOHUHQ�GH�TXDWUH�L�GXHV�EUDQTXHV��TXH�DSDUHL[�SHO�GtPHU�,,$� FXUDW�DPE�1$���$�OD�VHJRQD�IRWRJUDILD�HV�SRW�YHXUH�OD�WH[WXUD�G·VFKOLHUHQ�GH�OD�PHVRIDVH�HVPqFWLFD�GHO�GtPHU�,%� FXUDW�DPE�1$��
D�
)LJXUD������ )RWRJUDILHV�GH�320�GHOV�GtP
$L[t�GRQFV�YD�VHU�QHFHVVDUL�OD�FRQIHOV�/&7V�PLWMDQoDQW�'5;��7DO�L�FRP�HV�PPDMRULD� GH� PRQzPHUV� FXUDWV� SUHVHQWDYHQRPpV�V·REVHUYDYD�XQD�EDQGD�DPSOD�D����HQWUH� PHVzJHQV�� (OV� GLIUDFWRJUDPHV� GHOVEDQGD�DPSOD�D�����c��PRVWUDYHQ�SLFV�HVWUHL�D��������������c��UHVSHFWLYDPHQW��0LWMDQoSRGHU� FRPSURYDU� TXH� O·DQJOH� HQWUH� HOV�DSUR[LPDGDPHQW�GH�����LQGLFDQW�TXH�HV�WUFRPSURYDU�HQ�OD�ILJXUD�VHJ�HQW�
E�
HUV�FXUDWV�DPE�1$���D��,,$��L�E��,%��
LUPDFLy�GH�OHV�RUGHQDFLRQV�IL[DGHV�HQ�RVWUDYD�DQWHULRUPHQW�D�OD�WDXOD������OD�Q� XQD� PHVRIDVH� QHPjWLFD� L� SHU� '5;��c�FRUUHVSRQHQW�D�OD�VHSDUDFLy�ODWHUDO�� FRPSRVWRV� ,%� L� ,%���� D� PpV� GH� OD�WV�D��������������L�������c��ILJXUD�������DQW�HO�GLIUDFWRJUDPD�GH�WH[WXUHV�HV�YD�SODQV� HVPqFWLFV� L� HOV� PHVzJHQV� HUD�DFWDYD�G·XQD�PHVRIDVH�6&��FRP�HV�SRW�
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)LJXUD������'LIUDFWRJUDPD�GH�UDLJV�;�L�ILJXUHV�GH�SRO�GHO�/&7�IRUPDW�SHO�GtPHU�,%��FXUDW�DPE�1$�

&RPSDUDQW� HOV� UHVXOWDWV� GH� O·HQWUHFUHXDPHQW� DPE� '$7� L� 1$�� HV� SRW�FRQVWDWDU�TXH�HQ�DTXHVW�~OWLP�FDV�PpV�PRQzPHUV�KDQ�GRQDW�OORF�D�/&7V� (O�IHW�GH�GXU�D�WHUPH�HO�SURFpV�GH�FXUDW�DPE�XQD�GLDPLQD�PHVRJqQLFD�ID�DXJPHQWDU�OHV� LQWHUDFFLRQV�HQWUH� OD�GLDPLQD� L� HOV�PRQzPHUV��0ROWHV�GH� OHV�EDUUHJHV�HQWUH�HOV�PRQzPHUV� L� OD�1$��IRQLHQ�GRQDQW� OORF�D�XQ�OtTXLG�PHVRPRUI��TXH�SRVD�HQ�PDQLIHVW� DTXHVW� DXJPHQW� GH� OHV� LQWHUDFFLRQV� HQWUH� PHVzJHQV�� /·REWHQFLy� GH�/&7V�V·KD�DFRQVHJXLW�HQ�HOV�FXUDWV�GH�ERQD�SDUW�GHOV�PRQzPHUV�GH�OD�VqULH�,%Q L�,,$Q L� WRWV�HOV�GtPHUV�PHVRPRUIV�GH�OHV�IDPtOLHV�%,Q L�$,,Q�� MXVWDPHQW�HOV�TXH�SUHVHQWHQ�XQ�JUXS�qWHU� L�XQ�JUXS�HVWHU�HQ�HOV�H[WUHPV�GHO�PHVRJHQ��8QD�DOWUD�YHJDGD�TXHGD�SDOHVD�OD�LPSRUWjQFLD�GH�OD�FRQMXJDFLy�GHOV�JUXSV�qWHU�L�HVWHU�HQ�HOV� H[WUHPV� GHOV� PHVzJHQV� TXH� SURSRUFLRQD� PLOORUV� FDUDFWHUtVWLTXHV�PHVRPRUIHV��(OV�GtPHUV�DPE�FDUDFWHUtVWLTXHV�OtTXLG�FULVWDO�OLQHV�PpV�IHEOHV� WDOV�FRP�,%���,%���,%W��,,$���,,$����,,$G�L ,,$W��KDQ�GRQDW�OORF�D�PDWHULDOV�LVzWURSV��7DO�L�FRP�KDYLD�VXFFHLW�HQ�HO�FXUDW�DPE�'$7��DTXHVWV�PRQzPHUV�SUHVHQWHQ�XQ�HVSDLDGRU� DPE� QRPEUH� LPSDUHOO� R� Ep� DPE� FDGHQHV� G·HWLOHQJOLFRO� FRP� D�HVSDLDGRU�� (V� GH� GHVWDFDU HO� FDV� GHO� GtPHU� ,,$���� RQ� O·REWHQFLy� G·XQ�PDWHULDO�LVzWURS�� pV� GHJXW� D� OD� GLOXFLy� GH� OHV� FDUDFWHUtVWLTXHV� OtTXLG�FULVWDO�OLQHV� GHO�PRQzPHU�GH�SDUWLGD�
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(OV�UHVXOWDWV�REWLQJXWV�GLIHUHL[HQ�GHOV�DQWHULRUPHQW�SXEOLFDWV�SHU�6KLRWD�L�FRO�ODERUDGRUV��� RQ� O·HQWUHFUHXDPHQW� GH� GtPHUV� DPE� GLIHUHQWV� DPLQHV�DURPjWLTXHV�SULPjULHV�SRUWD�D�O·REWHQFLy�GH�/&7V�DPE�RUGHQDFLRQV�HVPqFWLTXHV�IL[DGHV��$TXHVWV�DXWRUV�SRVWXODYHQ�TXH�HO�JUXS�JOLFLGLO�GLUHFWDPHQW�HQOODoDW�DO�JUXS� PHVRJHQ� ID� TXH� OD� GLVWjQFLD� HQWUH� HOV� SXQWV� G·HQWUHFXUHDPHQW� L� HOV�PHVzJHQV� VLJXL� FRQVWDQW� L� G·DTXHVWD� PDQHUD� IDFLOLWD� OD� IL[DFLy� GH� PHVRIDVHV�HVPqFWLTXHV�� (Q� HO� QRVWUH� FDV�� OD�PDMRULD� GH� GtPHUV� HQWUHFUHXDWV� DPE� DPLQHV�SULPjULHV�KD�GRQDW�OORF�D�PDWHULDOV�LVzWURSV�L�HQ�DOJXQV�FDVRV�DPE�RUGHQDFLRQV�QHPjWLTXHV� IL[DGHV�� PHQWUH� TXH� OHV� RUGHQDFLRQV� HVPqFWLTXHV� KDQ� HVWDW�PLQRULWjULHV��$TXHVWV� UHVXOWDWV� SRUWHQ� D� FRQFORXUH� TXH� O·DILUPDFLy� GH� 6KLRWD� L�FRO��QR�pV�GHO�WRW�FRUUHFWH�L�KL�KD�DOWUHV�IDFWRUV�TXH�MXJXHQ�D�IDYRU�GH OD�IL[DFLy�GH�PHVRIDVHV�HVPqFWLTXHV�
8Q� DOWUH� HVWXGL� GH� UHwQHV� HSR[L� GLPqULTXHV� HQWUHFUHXDGHV� DPE� DPLQHV�SULPjULHV� YD� VHU� SXEOLFDW� SHU� &KRL� L� FRO�ODERUDGRUV��� $TXHVWV� DXWRUV� YDQ�HVWXGLDU� O·HQWUHFUHXDPHQW� GHOV� GtPHUV� ,$Q DPE� ''6�� 'RQDW� TXH�O·HQWUHFUHXDPHQW�LVRWHUP�SRUWDYD�D�PDWHULDOV�LVzWURSV��&KRL�L�FRO��YDQ�KDYHU�GH�GXU� D� WHUPH� HO� SURFpV� GH� FXUDW� HQ� GXHV� HWDSHV� SHU� REWHQLU� /&7V� DPE�RUGHQDFLRQV�QHPjWLTXHV�IL[DGHV��$TXHVWV�UHVXOWDWV�WDPEp�GLIHUHL[HQ�GHOV�WUREDWV�SHU� 6KLRWD� L� FRO�ODERUDGRUV�� RQ� HV� WHQGHL[� D� OD� IL[DFLy� G·RUGHQDFLRQV�HVPqFWLTXHV�
$� OD� WDXOD� ��� HV� UHFXOOHQ� HOV� UHVXOWDWV� REWLQJXWV SHU� 7*$� TXH� SHUPHW�HVWXGLDU� O·HVWDELOLWDW� WqUPLFD� GHOV� SROtPHUV� HQWUHFUHXDWV� REWLQJXWV�� (V� YD�REVHUYDU� XQ� HPSLWMRUDPHQW� HQ� OHV� SURSLHWDWV� WqUPLTXHV� GHOV� SROtPHUV� MD� TXH��FRP�HV�SRW�YHXUH�D�OD�WDXOD��KL�KD�XQD�GLVPLQXFLy�GH�OD�WHPSHUDWXUD�G·LQLFL�GH�GHVFRPSRVLFLy� G·XQV� ���&� UHVSHFWH� HOV� PRQzPHUV� SXUV� R� HOV� SROtPHUV� FXUDWV�DPE�'$7�
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0RQzPHUV 7�LQLFL���&� 7�Pj[LPD���&� 5HVLGX�����&����,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%�� ��� ��� ��,%G ��� ��� ��,%W ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$�� ��� ��� ��,,$�� ��� ��� ��,,$G ��� ��� ��,,$W ��� ��� ��%,� ��� ��� ��%,� ��� ��� ��%,� ��� ��� ��$,,� ��� ��� ��$,,� ��� ��� ��$,,� ��� ��� ��
$�PpV�GH�OD�GLVPLQXFLy�HQ�OHV�SURSLHWDWV�WqUPLTXHV��HQ�OD�SUHSDUDFLy�GH�PRVWUHV�HV�YD�REVHUYDU�OD�IRUPDFLy�GH�SRUXV�HQ�O·LQWHULRU�GH�OD�PRVWUD��$L[z�YD�DFRQVHOODU� UHDOLW]DU� XQ� HVWXGL� SHU� 7*$� GHO� 1$�� SXU�� OD� EDUUHMD� HQWUH� XQ�
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PRQzPHU� L� HO� PDWHULDO� HQWUHFUHXDW�� (V� YD� SHQVDU� TXH� OD� GLVPLQXFLy� HQ OHV�SURSLHWDWV�WqUPLTXHV�HV�GHYLD�D�OD�SqUGXD�GH�QLWURJHQ�PROHFXODU�TXH�HV�IRUPDULD�D� SDUWLU� GHO� JUXS� D]LQD� GHO�1$��� 3HU� WDO� GH� FRQILUPDU� DTXHVWD� KLSzWHVL� HV� YD�GHWHUPLQDU�PLWMDQoDQW�DQjOLVL�HOHPHQWDO�OD�SURSRUFLy�GH�QLWURJHQ�G·XQD�PRVWUD�HQWUHFUHXDGD��REVHUYDQW�VH�XQ�YDORU�GHO������GH�QLWURJHQ�H[SHULPHQWDOPHQW�HQ�FRPSWHV� GHO� ����� FDOFXODW�� 7RW� L� OD� OOHXJHUD� SqUGXD� GH� SHV�� QR� V·DUULED� D� XQD�GHJUDGDFLy� PROW� JUDQ� GHO� PDWHULDO� L� DTXHVW� VHJXHL[� SUHVHQWDQW� OHV�FDUDFWHUtVWLTXHV�GH�/&7�
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