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�����&DUDFWHULW]DFLy�GHO�FRPSRUWDPHQW�PHVRPRUI
&RP�TXH� OD�FDUDFWHUtVWLFD�SULQFLSDO�GHOV�FRPSRVWRV�VLQWHWLW]DWV�pV�HO�VHX�SUHYLVLEOH� FRPSRUWDPHQW� FRP� D� FULVWDOO� OtTXLG� WHUPzWURS�� YD� VHU� QHFHVVDUL�O·HVWXGL�GHOV�PDWHL[RV�PLWMDQoDQW�GLIHUHQWV�WqFQLTXHV�jPSOLDPHQW�HPSUDGHV�HQ�OD� FDUDFWHULW]DFLy� GH� VXEVWjQFLHV� PHVRPzUILTXHV�� $TXHVWHV� WqFQLTXHV� VyQ� OD�FDORULPHWULD� GLIHUHQFLDO� G·HVFRPEUDW� �'6&����� OD� PLFURVFzSLD� zSWLFD� GH� OOXP�SRODULW]DGD� �320���� L� OD� GLIUDFFLy� GH� 5DLJV�;� �'5;��������� /D� FRQWULEXFLy�G·DTXHVWHV� WUHV� WqFQLTXHV�SHUPHW�PROW� VRYLQW� HVWDEOLU� O·LQWHUYDO�G·H[LVWqQFLD�� OD�QDWXUDOHVD�L�HOV�SDUjPHWUHV�HVWUXFWXUDOV�GH�OHV�PHVRIDVHV��$�PpV��XQ�HVWXGL�SHU�DQjOLVL� WHUPRJUDYLPqWULFD� �7*$���� SHUPHW� GHWHUPLQDU� O·HVWDELOLWDW� WqUPLFD�G·DTXHVWV�FRPSRVWRV�
/D�WqFQLFD�GH�'6&�pV�PROW�XWLOLW]DGD�SHU�GHWHUPLQDU�OHV�WHPSHUDWXUHV�GH�OHV� WUDQVLFLRQV� WHUPzWURSHV� HQWUH� PHVRIDVHV�� 1RUPDOPHQW�� VyQ� LGHQWLILFDGHV�FRP� D� WUDQVLFLRQV� HQGRWqUPLTXHV� �HQ� O·HVFDOIDPHQW�� GH� SULPHU� RUGUH�� SHUz�V·DFRVWXPHQ�D� IHU� FLFOHV�G·HVFDOIDPHQW� L� UHIUHGDPHQW�SHU�D� FRQILUPDU�DTXHVWHV�WUDQVLFLRQV�L�SHU�D�HVWDEOLU O·LQWHUYDO�GH�OOXU�H[LVWqQFLD�DPE�HO�PDWHL[�WUDFWDPHQW�WqUPLF� HQ� WRWHV� OHV� PRVWUHV�� $OKRUD�� OD� FDORULPHWULD� GLIHUHQFLDO� G·HVFRPEUDW�WDPEp�pV�XQD�WqFQLFD�PROW�LPSRUWDQW�SHU�O·HVWXGL�GH�OHV�UHDFFLRQV�GH�FXUDW�GH�OHV�UHwQHV� HSR[L�� DSDUHL[HQW� XQD� H[RWHUPD� FRUUHVSRQHQW� DO� SURFpV� GH� FXUDW� HQ� HO�WHUPRJUDPD�
/D� PLFURVFzSLD� GH� OOXP� SRODULW]DGD� SHUPHW� YLVXDOLW]DU� OHV� WH[WXUHV�FDUDFWHUtVWLTXHV� TXH� VyQ� FRQVHT�qQFLD� GH� O·RUGHQDFLy� GH� OHV� PROqFXOHV� L� GHOV�GHIHFWHV�TXH�HV�SURGXHL[HQ��$TXHVW�VLVWHPD�Wp�DFREODW�XQD�SODWLQD TXH�SHUPHW�UHJXODU� OD� WHPSHUDWXUD� SHU� SRGHU� REVHUYDU� OHV� WH[WXUHV� SURGXwGHV� SHOV�

��� (�$��7XUL��7KHUPDO�&KDUDFWHULW]DWLRQ�RI�3RO\PHULF�0DWHULDOV� 9RO����$FDGHPLF�3UHVV����������� &��9LQH\��/LTXLG�&U\VWDOOLQH�3RO\PHUV� $�&�6��6\PSRVLXP�6HULHV������:DVKLQJWRQ���������� /�9��$]iURII��0RO��&U\VW��/LT��&U\VW� ���������������� $��'H�9ULHV��0RO��&U\VW��/LT��&U\VW� ���������������
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FRPSRVWRV� PHVRPRUIV� WHUPzWURSV� HQ� YDULDU� OD� WHPSHUDWXUD�� (Q� DEVqQFLD� GH�FDPSV� H[WHUQV� TXH� RULHQWLQ� OHV�PROqFXOHV�� OD�PHVRIDVH�TXH�SUHVHQWD� HO� FULVWDOO�OtTXLG� HV� WURED� RUGHQDGD� HQ� PLFURGRPLQLV�� /D� SUHVqQFLD� GH� GHIHFWHV� HQ�O·HVWUXFWXUD�HVWDELOLW]D�OHV�IURQWHUHV�HQWUH�PLFURGRPLQLV��L�pV�OD�GLVWULEXFLy�GH�OHV�PROqFXOHV�DO�YROWDQW�G·DTXHVWV�GHIHFWHV� OD�TXH�RULJLQD� OHV�GLIHUHQWV�HVWUXFWXUHV�TXH�HV�YLVXDOLW]HQ�HQ�HO�PLFURVFRSL��/D�LPSRUWjQFLD�GH�OHV�WH[WXUHV�UDGLFD�HQ�TXq�VRYLQW�DPE�OD�VHYD�REVHUYDFLy�HQ�HO�PLFURVFRSL�pV�SRVVLEOH�O·DVVLJQDFLy�GHO�WLSXV�GH�PHVRIDVH��

$L[t��OHV�WH[WXUHV�PpV�IUHT�HQWV��SUHVHQWV�HQ�DOJXQHV�GH�OHV�PHVRIDVHV�GHO�FULVWDOO�OtTXLG�VyQ���
� 1HPjWLFD��VFKOLHUHQ��KRPHzWURSD�L�PDUEUH�
� &ROHVWqULFD��FzQLTXHV�IRFDOV�L�SODQDU�
� (VPqFWLFD�$��KRPHzWURSD��YHQWDOOV�FzQLFV�L�SROLJRQDO�
� (VPqFWLFD�%��KRPHzWURSD��PRVDLF�L�VFKOLHUHQ�
� (VPqFWLFD�&��VFKOLHUHQ��VRUUHQFD�L�YHQWDOOV�FzQLFV�WUHQFDWV�
$� OD� ILJXUD� VHJ�HQW� V·HVTXHPDWLW]D� XQD� WH[WXUD� G·VFKOLHUHQ�� ([LVWHL[HQ�GRV�WLSXV�GLIHUHQWV��D��VFKOLHUHQ�GH�TXDWUH�EUDQTXHV��TXH�SRGHQ�VHU�REVHUYDGHV�HQ�OHV�PHVRIDVHV�QHPjWLFD�L�HVPqFWLFD�&��L�OD�E��VFKOLHUHQ�GH�GRV�EUDQTXHV��TXH�QRPpV�V
REVHUYD�HQ�OD�PHVRIDVH�QHPjWLFD���

)LJXUD����� 7LSXV�GH�VFKOLHUHQ��D��GH�TXDWUH�EUDQTXHV�L�E��GH�GXHV�EUDQTXHV
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/D�GLIUDFFLy�GH�UDLJV�;�VHUYHL[�SHU�YHULILFDU� OHV�DVVLJQDFLRQV�IHWHV�GH�OHV�PHVRIDVHV�REVHUYDGHV�� LGHQWLILFDQW�OHV�D�SDUWLU�GHOV�SLFV�REVHUYDWV�HQ�O·HVSHFWUH�GH�GLIUDFFLy�IHW�HQ�XQD�PRVWUD�GH�SROV�GHO�FRPSRVW�D�WHPSHUDWXUD�YDULDEOH��/HV�UHIOH[LRQV�REVHUYDGHV�HQ�'5;��� UHVXOWHQ�GH�OD�GLIUDFFLy�G·XQD�IDPtOLD�GH�SODQV�UHWLFXODUV� RULJLQDWV� HQ� O·RUJDQLW]DFLy� PROHFXODU� GHOV� PHVzJHQV�� $L[t�� HQ� XQD�PHVRIDVH� QHPjWLFD� QRPpV� V·REVHUYD� XQD� EDQGD� DPSOD� D� DQJOHV� DOWV� GHJXW� D�O·RUGHQDFLy� PpV� R� PHQ\V� SDUDO�OHOD� GHOV� JUXSV� PHVzJHQV�� (Q� XQD� PHVRIDVH�HVPqFWLFD��D�PpV�GH�O·HVPHQWDGD�EDQGD�DPSOD��DSDUHL[HQ�XQ�R�PpV�SLFV�HVWUHWV�D�DQJOHV�EDL[RV�TXH�FRUUHVSRQHQ�D�OD�GLVWjQFLD�HQWUH�OHV�FDSHV�IRUPDGHV�GLQV�GH�OD�PHVRIDVH�
$PE�OHV�GDGHV�GHOV�HVSDLDWV�HQWUH�FDSHV�FDOFXODWV�D�SDUWLU�GHOV�HVSHFWUHV�GH� GLIUDFFLy� L� GH� OD�PLGD�PROHFXODU� HV� SRW� DVVLJQDU� HO� WLSXV� GH�PHVRIDVH�� /D�PLGD� PROHFXODU� HV� SRW� HVWLPDU� PLWMDQoDQW� HO� SURJUDPD� GH� PRGHOLW]DFLy�PROHFXODU�&HULXV�����
$�PpV�� OD�GLIUDFFLy�GH� WH[WXUHV�HQV�SHUPHW�FRQqL[HU� O·RULHQWDFLy�UHODWLYD�GHOV�PHVzJHQV�GLQV�GH�OHV�FDSHV�HVPqFWLTXHV�REVHUYDQW� O·DQJOH�TXH�IRUPHQ�OHV�ILJXUHV� GH� SRO� FRUUHVSRQHQWV� DOV� SLFV� REVHUYDWV� HQ� O·HVSHFWUH�� UHODFLRQDQW�ORV�DPE�OD�OOHL�GH�%UDJJ�������� &DO�HVPHQWDU��TXH�GHJXW�D�OD�FRQILJXUDFLy�GH�O·DSDUHOO�HPSUDW�HQ�HO�SUHVHQW� WUHEDOO�� WDQ�VROV�HV�SRGHQ�HQUHJLVWUDU� OHV� ILJXUHV�GH�SRO�D�WHPSHUDWXUD� DPELHQW� L� SHU� WDQW� QRPpV� HV� SRGHQ� HQUHJLVWUDU� DTXHVW� WLSXV� GH�GLIUDFWRJUDPHV�HQ�PRVWUHV�RQ�OD�PHVRIDVH�HV�WURED�IL[DGD�
/·DQjOLVL�WHUPRJUDYLPqWULFD�HQV�SHUPHW�HVEULQDU�OD�WHPSHUDWXUD�D�OD�TXH�FRPHQoD� D� SURGXLU�VH� XQD� SqUGXD� GH� SHV� GH� OD� PRVWUD�� (QV� GyQD� LGHD� GH�O·HVWDELOLWDW� WqUPLFD� GHOV� PRQzPHUV� VLQWHWLW]DWV�� GHOV� SROtPHUV� IRUPDWV� L� GH� OD�YLDELOLWDW� G·XQ� SURFpV� GH� FXUDW� D� XQD� WHPSHUDWXUD� GHWHUPLQDGD� SHU� D� TXq� QR�FRPSRUWL�GHJUDGDFLy�GHO�PDWHULDO�

��� %�'��&XOOLW\��(OHPHQWV�RI�;�5D\�'LIIUDFWLRQ�����HG��$GGLVRQ�:HVOH\��86$���������� &HULXV��8VHUV�*XLGH� )RUFHILHOG�%DVHG�6LPXODWLRQV��0ROHFXODU�6LPXODWLRQV�,QF���6DQ�'LHJR��&�$����������� )�-��%DOWi�&DOOHMD��&�*��9RQN��;�5D\�6FDWWHULQJ�RI�6\QWKHWLF�3RO\PHUV� 3RO\PHU�6FLHQFH�/LEUDU\��(G��(OVHYLHU��$PVWHUGDP���������� /�(�;��$OH[DQGHU��;�5D\�'LIIUDFWLRQ�0HWKRGV�LQ�3RO\PHU�6FLHQFH� (G��:LOH\��1HZ�<RUN�������
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�����(VWXGL�GHO�FRPSRUWDPHQW�PHVRPRUI�GHOV�GLLPLQR�GLjFLGV
3UqYLDPHQW� D� O·HVWXGL� GH� OHV� PHVRIDVHV� TXH� SUHVHQWHQ� HOV� PRQzPHUV�JOLFLGtOLFV� VLQWHWLW]DWV�� HV� YD� FUHXUH� FRQYHQLHQW� O·HVWXGL� GHOV� GLLPLQR�GLjFLGV�SUHFXUVRUV�� eV� FRQHJXW� TXH� HOV� jFLGV� IRUPHQ� GtPHUV�PLWMDQoDQW� OD� FUHDFLy� GH�SRQWV� G·KLGURJHQ� LQWHUPROHFXODUV� GLQV� O·HVWDW� VzOLG� L� OtTXLG�� 6L� HOV� jFLGV� VyQ�DURPjWLFV� R� Ep� WHQHQ� GREOHV� HQOODoRV� FRQMXJDWV�� V·REWp� XQ� FRQMXQW� UtJLG�� GH�IRUPD�DOODUJDGD�L�SODQD�TXH�SRW�WHQLU�FDUDFWHUtVWLTXHV�PHVRPzUILTXHV��������

5 & 2
2 + 5&2
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)LJXUD����� )RUPDFLy�GH�GtPHUV�SHU�LQWHUDFFLRQV�GH�SRQWV�G·KLGURJHQ

'HJXW�DOV�SXQWV�GH�IXVLy�WDQ�HOHYDWV�TXH�SUHVHQWDYHQ�HOV�GLLPLQR�GLjFLGV�L�DO�VHX�SRVVLEOH�FRPSRUWDPHQW�FRP�D�FULVWDOO�OtTXLG��YD�VHU�QHFHVVDUL�O·HVWXGL�GHO�FRPSRUWDPHQW� WqUPLF� PLWMDQoDQW� '6&� L� 7*$�� $TXHVWV� FRPSRVWRV� WHQHQ� XQD�WHPSHUDWXUD�G·LQLFL�GH�SqUGXD�GH�SHV��PHVXUDGD�SHU�7*$��TXH�RVFLO�OD�HQWUH�HOV����� L� ����&��(Q�PROWV�GHOV� FDVRV� HOV�SXQWV�GH� IXVLy� L� OHV� WUDQVLFLRQV�GH� FULVWDOO�OtTXLG�HV�VRODSHQ�DPE�DTXHVWV�LQWHUYDOV�L�SHU�WDQW��OHV�PHVRIDVHV�REVHUYDGHV�SHU�320�QR�VyQ�HVWDEOHV�GHJXW�D�OD�GHVFRPSRVLFLy�GHO�SURGXFWH�
1R�WRWV�HOV�GLjFLGV�VLQWHWLW]DWV�SUHVHQWHQ�FDUDFWHUtVWLTXHV�PHVRPzUILTXHV��HQ�DOJXQV�FDVRV�OD�GHJUDGDFLy�V·LQLFLD�MXVW�HQ�OD�IXVLy�GHO�SURGXFWH�VHQVH�GHL[DU�TXH� V·RUJDQLW]LQ� OHV� PROqFXOHV� DGHTXDGDPHQW�� $TXHVW� pV� HO� FDV� GHOV� GLjFLGV�

��� *�:��*UD\��%��-RQHV��-��&KHP��6RF� �������������� *�:��*UD\��%��-RQHV��-��&KHP��6RF� ������������� '�-��%\URQ��*�:��*UD\��5�&��:LOVRQ��-��&KHP��6RF� ������������� &�0��3DOHRV��'��7VLRXUYDV��/LT��&U\VW� ���������������
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SUHFXUVRUV� GHOV�PRQzPHUV�$,,��$,,���$,,� L� ,,%��� HQ� HOV� TXDOV� XQ� FRS� IRQ� HO�VzOLG�V·REVHUYD�HO�SURFpV�GH�GHVFRPSRVLFLy�

(Q�XQ�WHUPRJUDPD�GH�'6&�G·XQ�GLLPLQR�GLjFLG�DPE�SXQW�GH�IXVLy�PpV�EDL[� �ILJXUD� ����� HV� SRGHQ� REVHUYDU� Ep� OHV� WUDQVLFLRQV� OtTXLG�FULVWDO�OLQHV� L� HO�SURFpV�GH�GHVFRPSRVLFLy��3URFHVVRV�LGHQWLILFDWV�SRVWHULRUPHQW�SHU�320��'5;�L�7*$�
AH[R

P:

�&�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�� .� .� 1 ,

)LJXUD����� 7HUPRJUDPD�GLQjPLF�GH�'6&�GHO�GLjFLG�SUHFXUVRU�GHO�GtPHU�,,$�

(V�SRGHQ�DSUHFLDU� OHV�HQGRWHUPHV�FRUUHVSRQHQWV�D�XQD�WUDQVLFLy�FULVWDOO�FULVWDOO� D� ����&��XQD� WUDQVLFLy� FULVWDOO�QHPjWLF� D� ����&� L� XQD� WUDQVLFLy�QHPjWLF�LVRWURS�D�����&��7DPEp�DSDUHL[�XQ�SLF�HQGRWqUPLF�D�����&�MXVW�DEDQV�G·XQ�DOWUH�G·H[RWqUPLF� TXH� HQV� IDULD� SHQVDU� TXH� HV� WUDFWD� GH� OD� GHVFRPSRVLFLy� WqUPLFD��0LWMDQoDQW�7*$�HV�YD�SRGHU�FRPSURYDU TXH�OD�WHPSHUDWXUD�G·LQLFL�GH�OD�SqUGXD�GH�SHV� HV� WURED�DSUR[LPDGDPHQW�D�����&� L�TXH�SHU� WDQW�� HO�SURFpV�HQGRWqUPLF�WDPEp� pV� XQD� GHVFRPSRVLFLy�� SRVVLEOHPHQW� XQD� GHVKLGUDWDFLy� L� IRUPDFLy� GHO�FRUUHVSRQHQW� DQKtGULG�� (O� VRODSDPHQW� GHOV� GLIHUHQWV� SURFHVVRV� GH�GHVFRPSRVLFLy� HQV� YD� IHU� LPSRVVLEOH� XQ� HVWXGL� PpV� DFXUDW� G·DTXHVW�
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FRPSRUWDPHQW��&DO� GLU� TXH� DTXHVW� SLF� HQGRWqUPLF� HV� WURED� HQ� OD�PDMRULD�GHOV�WHUPRJUDPHV�FRUUHVSRQHQWV�DOV�GLLPLQR�GLjFLGV�

0LWMDQoDQW�PLFURVFzSLD�zSWLFD�GH�OOXP�SRODULW]DGD�HV�YD�REVHUYDU�HO WLSXV�GH�PHVRIDVH� SUHVHQW� HQ� DTXHVWV� FRPSRVWRV�� $L[t� WRWV� HOV� GLLPLQR�GLjFLGV� TXH�SUHVHQWDYHQ� FRPSRUWDPHQW�PHVRPRUI��PRVWUDYHQ� XQ�PHVRIDVH� QHPjWLFD� DPE�O·H[FHSFLy�GHO�FRPSRVW�SUHFXUVRU�GHO�,,$W TXH�PRVWUDYD�XQD�PHVRIDVH�HVPqFWLFD�$��/D�PHVRIDVH�QHPjWLFD�HV�FDUDFWHULW]DYD�SHU�WHQLU�HOV�WtSLFV�VFKOLHUHQ�GH�GRV�L�TXDWUH�EUDQTXHV��FRP�HV�SRW�REVHUYDU�HQ�OD�ILJXUD�VHJ�HQW�

)LJXUD����� )RWRJUDILD�GH�320��;�����GH�OD�WH[WXUD�REVHUYDGD�HQ�XQ�GHOV�GLLPLQR�GLjFLGV

(O�FRPSRUWDPHQW�GHO�GLjFLG�SUHFXUVRU�GHO�PRQzPHU ,,$W��TXH�SUHVHQWDYD�XQD� PHVRIDVH� HVPqFWLFD� $�� HV� SRW� H[SOLFDU� SHU� O·DOODUJDPHQW� GH� OD� FDGHQD�IOH[LEOH� TXH� IDFLOLWD� O·RUGHQDFLy� GH� OHV� PROqFXOHV� L� ID� TXH� DTXHVW� DGRSWL� XQD�PHVRIDVH�PpV�RUGHQDGD���� &DO� HVPHQWDU TXH� DTXHVW� FRPSRUWDPHQW�QRPpV�YD�VHU� REVHUYDW� HQ� DTXHVW� GLjFLG�� HO� TXDO� HVWj� IRUPDW� SHU� XQD� FDGHQD� GH�GLHWLOHQJOLFRO� FRP� D� HVSDLDGRU� FHQWUDO�� /D� UHVWD� GH� GLjFLGV� WHQHQ� FDGHQHV�DOLIjWLTXHV�TXH�QR�VyQ�WDQ�IOH[LEOHV�FRP�OHV�FDGHQHV�G·z[LG�G·HWLOq�L�QR�SHUPHWHQ�DTXHVWD�PDMRU�RUGHQDFLy��/HV�WH[WXUHV�REVHUYDGHV�SHU�320�PRVWUDYHQ�YHQWDOOV�FzQLFV��ILJXUD������D�PpV�GH�OD�WH[WXUD�KRPHzWURSD�
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)LJXUD����� )RWRJUDILD�GH�320��;�����GH�OD�WH[WXUD�TXH�SUHVHQWD�HO�GLjFLG�SUHFXUVRU�GHO�GtPHU�,,$W�D�����&

(Q� FRQWUDSRVLFLy� DOV� GLLPLQR�GLjFLGV�� HOV� GLLPLQR�GLIHQROV� QR� SUHVHQWHQ�FDUDFWHUtVWLTXHV�GH�FULVWDOO� OtTXLG��(OV�FRPSRVWRV�DPE�JUXSV�KLGUR[LO� WHUPLQDOV�SRGHQ� IRUPDU� WDPEp� SRQWV� G·KLGURJHQ�� SHUz� OD� GLVSRVLFLy� TXH� DGRSWHQ� QR� pV�SDUDO�OHOD�L�SHU�WDQW�QR�DIDYRUHL[�O·RUGHQDPHQW�TXH�SRUWDULD�D�XQ�FRPSRUWDPHQW�PHVRPRUI����

��� *�:��*UD\��3�$��:LQVRU��/LTXLG�&U\VWDOV�DQG�3ODVWLF�&U\VWDOV��9RO����������9RO���������3XEOLFDFLRQV�(OOLV�+RUZRRG��8.�������
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�����&RPSRUWDPHQW�PHVRPRUI�GHOV�GtPHUV�GLJOLFLGtOLFV
(Q�DTXHVW�SXQW�FDO�UHFRUGDU�TXH�HOV�GtPHUV�SRVVHHL[HQ�XQ�FRPSRUWDPHQW�PHVRPRUI�EHQ�GLIHUHQFLDW�DO�GH�OHV�PROqFXOHV�FULVWDOO�OtTXLG�FRQYHQFLRQDOV�DPE�HO� PHVRJHQ� FHQWUDO�� OHV� TXDOV� HQ� DOODUJDU� OHV� FDGHQHV� DOTXtOLTXHV� WHUPLQDOV�IDFLOLWHQ�O·RUGHQDFLy�GHOV�PHVzJHQV�L�HVWDELOLW]HQ�PHVRIDVHV�PpV�RUGHQDGHV��(Q�HOV� GtPHUV� V·REVHUYD� HO� PDWHL[� HIHFWH� TXDQ� V·DOODUJXHQ� OHV� FDGHQHV� WHUPLQDOV��SHUz� O·H[LVWqQFLD G·XQ� HVSDLDGRU� FHQWUDO� Wp� WDPEp� PROWD� LQIOXqQFLD� HQ� HO�FRPSRUWDPHQW� PHVRPRUI�� (O� IHW� G·DQDU� DXJPHQWDQW� OD� OODUJjULD� GH� OD� FDGHQD�IOH[LEOH�FHQWUDO�ID�GLVPLQXLU�HOV�LQWHUYDOV�GH�OHV�PHVRIDVHV�L�HVWDELOLW]D�PHVRIDVHV�PHQ\V�RUGHQDGHV��$L[z�HV�GHX�D�TXq�HV�GLVPLQXHL[HQ�OHV�LQWHUDFFLRQV�HQWUH�HOV�PHVzJHQV�MD�TXH�YD�DXJPHQWDQW�OD�IOH[LELOLWDW�GH�OD�PROqFXOD�ILQV�D�XQ�SXQW�HQ�TXq� OD�PRELOLWDW� pV� WDQ� JUDQ� TXH� OD� VXEVWjQFLD� MD� QR� SUHVHQWD� FDUDFWHUtVWLTXHV�OtTXLG�FULVWDO�OLQHV��&DO�WHQLU�HQ�FRPSWH�TXH�FDGHQHV�FHQWUDOV�PROW�FXUWHV�WDPSRF�JHQHUHQ�PHVRIDVHV� MD�TXH�QRPpV�DFWXHQ� FRP�D�GLVUXSWRUV�HQ� OD� VLPHWULD�GH� OD�PROqFXOD��8Q�WUHW�PROW�LPSRUWDQW�HQ�DTXHVW�WLSXV�GH�PROqFXOHV�pV�O·H[LVWqQFLD�GH�O·HIHFWH�SDUHOO�LPSDUHOO�TXH�KD�GRQDW�WDQWD�UHOOHYjQFLD�DOV�GtPHUV�L�TXH�D�PpV SRW�LQIOXLU�HQ�HO�WLSXV�GH�PHVRIDVH�TXH�DTXHVWV�SUHVHQWHQ��
(OV� PRQzPHUV� VLQWHWLW]DWV� HV� YDQ� FDUDFWHULW]DU� WqUPLFDPHQW� HPSUDQW�'6&�� 320� L� HQ� HOV� FDVRV� TXH� IRV� QHFHVVDUL� '5;�� &RP� TXH� HOV� GLIHUHQWV�PRQzPHUV�HV�WUREHQ�DJUXSDWV�HQ�VqULHV��FODVVLILFDWV�VHJRQV O·HVWUXFWXUD�JHQHUDO�GHOV�VHXV�PHVzJHQV��V·HVWXGLDUj�SHU�VHSDUDW�HO�FRPSRUWDPHQW�PHVRPRUI�GH�FDGD�XQD� G·HOOHV� SHU� SDVVDU� SRVWHULRUPHQW� D� XQ� HVWXGL� FRPSDUDWLX� GH� OHV� GLIHUHQWV�VqULHV�
$�OD�WDXOD�VHJ�HQW�HV�UHFXOOHQ�OHV�WUDQVLFLRQV�REVHUYDGHV�HQ�O·HVFDOIDPHQW�GLQjPLF�GH�'6&�GH� WRWV� HOV�PRQzPHUV�� DL[t� FRP� O·LQWHUYDO�GH� OD�PHVRIDVH� L� HO�FDQYL�G·HQWDOSLD�GH�FDGD�SURFpV�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
7DXOD����� &DUDFWHUtVWLTXHV�PHVRPRUIHV�GHOV�GtPHUV�VLQWHWLW]DWV
0RQzPHU 7UDQVLFLRQV��&� ,QWHUYDO�GH�OD�PHVRIDVH���&� ¦+�.-�PRO�,$� .�����1�����, �� ������,$� .�����1�����, � ������,$�� .�����, � ��,$G .�����, � ��,%� .�����6& ����, �� �������,%� .�����6$ ����1�����, ������ ����������,%� .�����6& ����, �� �������,%� .�����6$ ����, �� �������,%� .�����6& ����, �� ������,%� .� ����.� ����6$ ����1�����, ������ ���������������,%�� .�����6$ ����1�����, ����� ����������,%�� .�����, � ��,%G .�����6& ����, �� �������,%W *����6$ ����, �� � ����%,� .� ����.� ����6$ ����1�����, ������� ��������������%,� .�����6$ ����, �� ������%,� .����6$ ����, �� ������%,�� .�����, � ��,,$� .�����, � ��,,$� .�����1�����, �� ������,,$� .�����1�����, �� ������,,$� .�����1�����, �� ������,,$� .�����1�����, �� ������,,$�� .�����1�����, �� ������,,$�� .�����1�����, �� ������,,$G .����1 ���, �� ������,,$W .����1 ���, �� ������
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$,,� .�����1�����, �� ������$,,� .�����1�����, �� ������$,,� .�����1�����, � ������,,%� .�����1�����, � ������,,%� .����1 ����, �� ������,,%� .����1 ����, �� �������0HVRIDVH� PRQzWURSD�� .�� IDVH� FULVWDO�OLQD�� *�� IDVH� DPRUID�� 1�� PHVRIDVH� QHPjWLFD�� 6& L� 6$��PHVRIDVHV�HVPqFWLTXHV��,��OtTXLG�LVzWURS�

/D� SULPHUD� IDPtOLD� GH� FRPSRVWRV� DQDOLW]DGD� YD� VHU� OD� ,$Q�� $TXHVWD��SUHVHQWD�FRP�D�FDUDFWHUtVWLFD�SULQFLSDO�TXH�HO�QH[H�G·XQLy�HQWUH�HO�PHVRJHQ�L�OHV�FDGHQHV�DOTXtOLTXHV�pV�HQ�DPEGRV�FDVRV�XQ�JUXS�qWHU��
(Q�DTXHVW�JUXS�GH�PRQzPHUV�HV�SRW�YHXUH�TXH�WHQHQ�SXQWV�GH�IXVLy�PROW�HOHYDWV�� LQWHUYDOV�GH�PHVRIDVHV�PROW�SHWLWV� L�SUHVHQWHQ�XQD�PHVRIDVH�QHPjWLFD�WDO� L� FRP� HV� YD� REVHUYDU� SHU� 320�� (O� PRQzPHU ,$�� QR� SUHVHQWD�FDUDFWHUtVWLTXHV�GH�FULVWDOO� OtTXLG�� MD�TXH�V·KDQ�GLOXwW� WRWDOPHQW� OHV� LQWHUDFFLRQV�TXH�KR�IDULHQ�SRVVLEOH��$L[t�WDPSRF�HO�,$G��PRQzPHU�GHULYDW�GHO�GLHWLOHQJOLFRO��TXH�FRUUHVSRQGULD�D�XQD�OODUJjULD�VLPLODU�D�OD�GHO�PRQzPHU�DPE�FLQF�PHWLOHQV�D�OD�FDGHQD�FHQWUDO��$TXHVWD�pV�XQD�GDGD�VRUSUHQHQW�MD�TXH�Wp�XQD�FDGHQD�IOH[LEOH�FXUWD� L� V·KDXULD�G·HVWDELOLW]DU�PLOORU� OD�PHVRIDVH��5LDQGH� L�FRO���� YDQ�GHVFULXUH�TXH�HOV�HVSDLDGRUV�IRUPDWV�SHU�FDGHQHV�G·z[LG�G·HWLOq��WRW�L�VHU�PROW�VLPLODUV�D�OHV�VHYHV FRUUHVSRQHQWV�FDGHQHV�DOTXtOLTXHV��WHQHQ�SUHIHUqQFLD�SHU�XQD�FRQIRUPDFLy�JDXFKH� HQ� O·HQOODo� &�&� GHOV� VHJPHQWV� ²2�&+��&+��2� HQ� FRPSWHV� G·XQD�FRQIRUPDFLy� WRW� DQWL�� HO� TXH� ID� GLVPLQXLU� OD� VLPHWULD� L� SHU� WDQW� OHV�FDUDFWHUtVWLTXHV�GH�FULVWDOO� OtTXLG��$TXHVW�FRPSRUWDPHQW�HVWj�FRUURERUDW�SHU� OD�SUHIHUqQFLD�GH�OD�FRQIRUPDFLy�JDXFKH�GH�PROqFXOHV�GH�EDL[�SHV�PROHFXODU�DPE�JUXSV�qWHU���� 'RQDWV�HOV�UHVXOWDWV�TXH�V·DQDYHQ�REWHQLQW�HQ�OD�VtQWHVL�G·DTXHVWV�GtPHUV�QR�HV�YD�FRQWLQXDU�OD�VtQWHVL�GH�OD�UHVWD��MD�TXH�VL�GLVPLQXwVVLP�HO�QRPEUH�

��� (��5LDQGH��-��*X]PDQ��0�$��/ORUHQWH��0DFURPROHFXOHV ����������������� '��%DUWRQ��:�'��2OOLV��&RPSUHKHQVLYH�2UJDQLF�&KHPLVWU\���9RO�����3HUJDPRQ�3UHVV��*UHDW�%ULWDLQ�������



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
GH�PHWLOHQV� GH� O·HVSDLDGRU� REWLQGUtHP�SXQWV� GH� IXVLy�PDVVD� HOHYDWV� SHU� D� XQ�SRVWHULRU�SURFpV�GH�FXUDW�

$� OD� ILJXUD� VHJ�HQW� HV� PRVWUD� OD� FRUED� GH� '6&� HQUHJLVWUDGD�GLQjPLFDPHQW� GHO� GtPHU� ,$� RQ� V·REVHUYD� OD� IXVLy� GHO� PRQzPHU� L� OD�LVRWURSLW]DFLy��(Q�OD�PDWHL[D�ILJXUD�HV�WURED�OD�WH[WXUD�REVHUYDGD�SHU�320�RQ�HV�SRW� YHXUH� OD� WH[WXUD�G·VFKOLHUHQ�SUzSLD� G·XQD�PHVRIDVH�QHPjWLFD��&DO�GLU� TXH�SHU�320�WDPEp�HV�YD�REVHUYDU�WH[WXUD�KRPHzWURSD�

)LJXUD����� &RUED�GH�'6&�L�IRWRJUDILD�GH�320��[�����HQUHJLVWUDGD�D�����&�GHO�PRQzPHU�,$�
8QD�VqULH�GH�FRPSRVWRV�VLPLODUV��ILJXUD������YD�VHU�GHVFULW�SHU�-LQ�L�FRO���WUREDQW�VH�HQ� WRWV�HOV�GtPHUV�VLQWHWLW]DWV� OD� IRUPDFLy�G·XQD�PHVRIDVH�QHPjWLFD��(O�PDWHL[�JUXS�GH�WUHEDOO�YD�SXEOLFDU��O·DQ\�������OD�VtQWHVL�L�FDUDFWHULW]DFLy�GHOV�GtPHUV�,$Q �Q ������GHVFULELQW�HOV�PDWHL[RV�UHVXOWDWV�TXH�HQ�HO�QRVWUH�WUHEDOO���

1 &+ 22&+�&+� 2&+� 2 &+ 1 &+� &+�Q
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)LJXUD����� (VWUXFWXUD�GHOV�GtPHUV�VLPqWULFV�VLQWHWLW]DWV�SHU�-LQ�L�FRO�ODERUDGRUV

^exo

:JA�10

ºC40 60 80 100 120 140 160 180 200 220 240



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

/D�VqULH�,%Q GLIHUHL[�GH�O·DQWHULRU�HQ�TXq��WUDFWDQW�VH�GH�GLJOLFLGLOqWHUV��HO�QH[H�G·XQLy�HQWUH�HOV�PHVzJHQV�L�OD�FDGHQD�FHQWUDO�pV�XQ�JUXS�HVWHU��3HU�DTXHVWV�GtPHUV� YDQ� VHU� LGHQWLILFDGHV� PHVRIDVHV� HVPqFWLTXHV� L� QHPjWLTXHV� PLWMDQoDQW�320�L�'5;�
/D� VtQWHVL� GH� GtPHUV� SDUHOOV� L� LPSDUHOOV� YD� SHUPHWUH� XQ� HVWXGL� GHO�FRPSRUWDPHQW� G·DTXHVWV� GRV� WLSXV� GH� PROqFXOHV�� (Q� JHQHUDO� HV� YD� SRGHU�REVHUYDU�XQD�GLVPLQXFLy�GHOV�LQWHUYDOV�GH�PHVRIDVH�HQ�DXJPHQWDU�HO�QRPEUH�GH�PHWLOHQV� GH� OD� FDGHQD� FHQWUDO�� DPE� DOJXQD� H[FHSFLy� TXH� HV� FRPHQWDUi� PpV�HQGDYDQW� L� HVWXGLDQW� SHU� VHSDUDW� HOV� GtPHUV� LPSDUHOOV� GHOV� SDUHOOV�� (O�FRPSRUWDPHQW� PHVRPRUI� G·DTXHVWV� PRQzPHUV� pV� O·HVSHUDW� HQ� HO� FDV� GHOV�GtPHUV��3HU�FDGHQHV�FXUWHV�QRPpV�DSDUHL[HQ�PHVRIDVHV�HVPqFWLTXHV�VHJXLGHV�GH�OD� LVRWURSLW]DFLy�� (Q� DQDU� DXJPHQWDQW� OD� OODUJjULD� GH� O·HVSDLDGRU� FHQWUDO� HV�WHQGHL[�D�OD�IRUPDFLy�GH�OD�PHVRIDVH�QHPjWLFD��PHQWUH�HV�YD�GHVHVWDELOLW]DQW�OD�PHVRIDVH� HVPqFWLFD� L� ILQDOPHQW� QRPpV� DSDUHL[� OD� PHVRIDVH� QHPjWLFD�� (Q� HO�QRVWUH�FDV��HO�PRQzPHU�,%�� SUHVHQWD�XQD�PHVRIDVH�HVPqFWLFD�$��SHUz�DTXHVWD�QRPpV� V·REVHUYD� HQ� UHIUHGDU�� SHU� WDQW� pV� PRQzWURSD�� eV� GHVWDFDEOH� HO�FRPSRUWDPHQW� TXH� SUHVHQWD� HO� GtPHU� ,%��� TXH� WRW� L� WHQLU� XQD� FDGHQD� FHQWUDO�FXUWD�� PRVWUD� XQD� PHVRIDVH� QHPjWLFD�� TXH� HV� SRW� H[SOLFDU� VL� HV� SHQVD� HQ�O·KRPRSROLPHULW]DFLy�GHOV�PRQzPHUV�TXH�SRUWD�D� OD�IRUPDFLy�G·ROLJzPHUV�TXH�HVWDELOLW]HQ�OD�PHVRIDVH�QHPjWLFD��$TXHVW�IHW�QR�V·KDYLD�REVHUYDW�HQ�GtPHUV�QR�IXQFLRQDOLW]DWV�MD�TXH�DTXHVWV�QR�SRGHQ�SROLPHULW]DU�L�D�TXq UDUDPHQW�V·HVWXGLHQ�GtPHUV�DPE�JUXSV�UHDFWLXV�
([LVWHL[�XQ�PDUFDW�HIHFWH�SDUHOO�LPSDUHOO�GHO�SXQW�GH�IXVLy��GH�OD�WUDQVLFLy�6�,�MXQW�DPE�6�1�R�Ep�GH�OD�WUDQVLFLy�PHVRIDVH�LVzWURS�
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)LJXUD����� 5HSUHVHQWDFLy�GH�O·HIHFWH�SDUHOO�LPSDUHOO�GHOV�GtPHUV�,%Q��3XQW�GH�IXVLy������L�7HPSHUDWXUD�GH�OD�WUDQVLFLy�6�,�R�6�1���
7DO�L�FRP�HV�PRVWUD�D�OD�ILJXUD������HOV�PHPEUHV�SDUHOOV�GH�OD�VqULH�WHQHQ�YDORUV� PpV� JUDQV�� WDQW� GH� 7P FRP� GH� 76�, R� Ep� GH� 76�1�� TXH� HOV� PHPEUHV�LPSDUHOOV��$�PpV��TXDQ DXJPHQWD�OD� OODUJjULD�GH�OD�FDGHQD�IOH[LEOH�FHQWUDO�YDQ�GLVPLQXLQW� HOV�YDORUV�GH�7P L�GH�76�,��SHUz�DTXHVW�GHFUHL[HPHQW�DIHFWD�PpV�DOV�PHPEUHV� SDUHOOV� TXH� GHFDXHQ� PpV� UjSLGDPHQW�� /·LQWHUYDO� GH� OD� PHVRIDVH� YD�GLVPLQXLQW�TXDQ�DXJPHQWD� OD� OODUJDGD�GH� O
HVSDLDGRU�HO�TXH�SURYRFD�TXH�YDJL�GLVPLQXLQW�O
HIHFWH�SDUHOO�LPSDUHOO�
/
HIHFWH� SDUHOO�LPSDUHOO� WDPEp� HV� SRW� FRPSURYDU� TXDQ� HV� FRPSDUHQ� HOV�YDORUV�GH�'61�, L�'66�,�� GHOV�PHPEUHV�SDUHOOV�L�LPSDUHOOV��&RP�TXH�HQ�HO�QRVWUH�FDV�H[LVWHL[HQ�GLYHUVRV� WLSXV�GH�PHVRIDVH�QR�HV�SRW� IHU�XQD�FRUUHODFLy�HQWUH�HO�QRPEUH�GH�PHWLOHQV�L�HO�FDQYL�G·HQWURSLD��&DGD�WLSXV�GH�PHVRIDVH�SUHVHQWD�XQD�RUGHQDFLy� GLIHUHQW�� L� SHU� WDQW� O·HQWURSLD� DVVRFLDGD� D� OHV� WUDQVLFLRQV� MD� FDQYLD�QRPpV�HQ�SDVVDU�G·XQ�WLSXV�GH�PHVRIDVH�D�XQ�DOWUH��$TXHVW�FDQYL�pV�PDMRU�TXH�HO�TXH�FRPSRUWD�OD�SDULWDW�GH�OD�FDGHQD�FHQWUDO�
/·H[SOLFDFLy� GH� O·HIHFWH� SDUHOO�LPSDUHOO� HV� GyQD� SHU� O·RUGHQDFLy� TXH�JHQHUHQ� OHV�PROqFXOHV� GLPqULTXHV� HQ� HO� VHX� HPSDTXHWDPHQW�� /D� FRQIRUPDFLy�PHQ\V� HQHUJqWLFD� TXH� DGRSWHQ� OHV� FDGHQHV� DOLIjWLTXHV� pV� DTXHOOD� HQ� TXq� HOV�HQOODoRV�&�&�HV�GLVSRVHQ�HQ�DQWL�HOV�XQV�UHVSHFWH�HOV�DOWUHV��MD�TXH�GLVPLQXHL[HQ�O·HQHUJLD� GH� WRUVLy� L� OHV� LQWHUDFFLRQV�JDXFKH�� 6L� OD� FDGHQD� IOH[LEOH� FHQWUDO�SUHQ�
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DTXHVWD� FRQIRUPDFLy V·REWp� TXH� HOV� PHPEUHV� SDUHOOV� WHQHQ� HOV� PHVzJHQV�GLVWULEXwWV� GH� IRUPD� SDUDO�OHOD� HQWUH� HOOV�� L� TXH� HQ� HOV� PHPEUHV� LPSDUHOOV� XQ�PHVRJHQ� HV� WURED� LQFOLQDW� UHVSHFWH� O·DOWUH�� $� OD� ILJXUD� ��� HV� PRVWUHQ� OHV�GLVSRVLFLRQV� HVSDFLDOV� GH� GRV�GtPHUV� GH� OD� VqULH� ,%Q�� XQ�SDUHOO� L� XQ� LPSDUHOO��REWLQJXGHV�PLWMDQoDQW�HO�SURJUDPD�GH�PRGHOLW]DFLy�PROHFXODU�&HULXV��

)LJXUD����� 5HSUHVHQWDFLy�WULGLPHQVLRQDO�G·XQ�GtPHU�DPE�VHSDUDGRU�FHQWUDO�D��LPSDUHOO�L�E��SDUHOO

/D�IRUPD�DGRSWDGD�SHU�HOV�GtPHUV�SDUHOOV�ID�TXH�O·HPSDTXHWDPHQW�GH�OHV�PROqFXOHV� VLJXL� PpV� IDYRUDEOH� L� SHU� WDQW� TXH� OD� WHPSHUDWXUD� GH� IXVLy� L� OHV�WUDQVLFLRQV�FULVWDOO�OtTXLG�HV�GRQLQ�D�WHPSHUDWXUHV�PpV�DOWHV��$�PpV�HOV�PHPEUHV�SDUHOOV� WHQHQ� PpV� IDFLOLWDW� SHU� IRUPDU� OD� PHVRIDVH� QHPjWLFD� L� HVPqFWLFD� $����ÓEYLDPHQW HQ� HOV� GtPHUV� LPSDUHOOV� V·KDXULD� GH� GRQDU� XQ� FDQYL� D� XQD�FRQIRUPDFLy�PHQ\V�HVWDEOH��SHU�D�DUULEDU�D�RUGHQDFLRQV�G·DTXHVW�WLSXV�
(Q�OD�VqULH�,%Q HV�YD�WUREDU�TXH�HOV�PHPEUHV�LPSDUHOOV�SUHVHQWDYHQ�XQD�PHVRIDVH�HVPqFWLFD�&��PHQWUH�TXH�HOV�SDUHOOV�XQD�PHVRIDVH�HVPqFWLFD�$��$TXHVW�IHW� MD�KDYLD�HVWDW�GHVFULW�DQWHULRUPHQW��QR�QRPpV�HQ�GtPHUV���������� VL�QR�WDPEp�HQ�SROtPHUV�GH�FDGHQD�SULQFLSDO�VHPLIOH[LEOH���� $TXHVW�IHW�WDPEp�pV�MXVWLILFDEOH�

��� -��:DWDQDEH��+��.RPXUD��7��1LRUL��/LT��&U\VW� ����������������� -��:DWDQDEH��0��+D\DVKL��0DFURPROHFXOHV ���������������
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VL� HV� Wp� HQ� FRPSWH� OD�GLVSRVLFLy�TXH�DGRSWHQ�HOV�GtPHUV� L�TXH�HV�PRVWUD� HQ� OD�ILJXUD������/·HVWUXFWXUD�OLQHDO�GHOV�PHPEUHV�SDUHOOV�HVWj�HQ�FRQFRUGDQoD�DPE�OD�PHVRIDVH�HVPqFWLFD�$��ILJXUD�����D� R�Ep�QHPjWLFD�TXH�SUHVHQWHQ�HOV�PRQzPHUV�SDUHOOV� ,%Q�� PHQWUH� TXH� O·HVWUXFWXUD� RQ� HOV�PHVzJHQV� HV� WUREHQ� LQFOLQDWV� HVWj�G·DFRUG� DPE� OD� PHVRIDVH� HVPqFWLFD� &� �ILJXUD� ����E�� TXH� SUHVHQWHQ� HOV�PRQzPHUV� LPSDUHOOV� ,%Q��'·DTXt� OD� LPSRUWjQFLD�TXH� Wp� O·HVSDLDGRU� IOH[LEOH� HQ�HOV�GtPHUV�MD�TXH�SRW�FDQYLDU�HO�WLSXV�GH�PHVRIDVH�QRPpV�FDQYLDQW�OD�SDULWDW�GH�OD�FDGHQD��(O�PHVRJHQ�Wp�WDPEp�OD�VHYD�LPSRUWjQFLD�MD�TXH�VL�DTXHVW�WLQJXpV�XQD�IRUPD� REOLTXD� HO� FRPSRUWDPHQW� VHULD� HO� FRQWUDUL�� HOV� PHPEUHV� SDUHOOV�SUHVHQWDULHQ�XQD�PHVRIDVH�HVPqFWLFD�&�L�HOV�LPSDUHOOV�XQD�HVPqFWLFD�$����

)LJXUD������ 5HSUHVHQWDFLy�GH�OHV�GLVSRVLFLRQV�DGRSWDGHV�SHOV�GtPHUV�,%Q��D��QRPEUH�SDUHOO�GH�PHWLOHQV�PRVWUHQ�XQD�PHVRIDVH�6$ L�E��QRPEUH�LPSDUHOO�GH�PHWLOHQV�PRVWUHQ�XQD�PHVRIDVH�6&
8Q�IHW�LQHVSHUDW�pV�HO�FRPSRUWDPHQW�GHO�GtPHU�,%W��HO�TXDO�PRVWUD�HQ�HO�VHJRQ� HVFDOIDPHQW� GLQjPLF� GH� '6&� XQD� 7J� D� ���&� L� SRVWHULRUPHQW� XQD�LVRWURSLW]DFLy�D� ����&��(OV�GtPHUV� WHQHQ�XQ�FRPSRUWDPHQW� LQWHUPHGL�HQWUH�HOV�ROLJzPHUV� L� OHV� PROqFXOHV� GH� EDL[� SHV�PROHFXODU� 7HQHQ� SHVRV�PROHFXODUV� GH�O·RUGUH�GHOV�ROLJzPHUV��SHUz�DOKRUD�DTXHVW�SHV�PROHFXODU�pV�~QLF�L�QR�XQ�SURPLJ��$L[z� ID�TXH�SXJXLQ�SUHVHQWDU� FRPSRUWDPHQW� VHPEODQW�DOV�SROtPHUV� FRP�pV� OD�

��� $�7�0��0DUFHOLV��$��.RXGLMV��(�-�5��6XGK|OWHU��/LT��&U\VW� ���������������
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IRUPDFLy�GH�O·HVWDW�YLWUL��$TXHVW�IHW�MD�KDYLD�HVWDW�GHVFULW�DQWHULRUPHQW�HQ�GtPHUV�DPE�FDGHQHV�G·z[LG�G·HWLOq���

(O� FRPSRUWDPHQW� GHO� PRQzPHU� ,%��� HO� TXDO� QRPpV� SUHVHQWDYD� XQD�PHVRIDVH�PRQzWURSD� VHPEOD� FRQWUDGLU� OD� WHQGqQFLD� JHQHUDO�GHOV�GtPHUV��&RP�PpV�FXUW�pV�O·HVSDLDGRU�PpV�ERQHV�FDUDFWHUtVWLTXHV�PHVRPRUIHV�Wp�HO�FRPSRVW��6L�WHQLP� HQ� FRPSWH� TXH� HV� WUDFWD� G·XQ� GtPHU� LPSDUHOO�� TXH� Wp� HOV� PHVzJHQV�LQFOLQDWV�XQ�UHVSHFWH� O·DOWUH� L�D�PpV�Wp�XQD�FDGHQD�FHQWUDO�PDVVD�FXUWD�FRP�SHU�GHL[DU� TXH� HOV� PHVzJHQV� V·RUGHQLQ� DGHTXDGDPHQW� GHVSUpV� GH� OD� IXVLy� GHO�PRQzPHU�HV�SRW�H[SOLFDU�OD�PHQRU�HVWDELOLWDW�GH�OD�PHVRIDVH���� $L[t��HQ�DTXHVW�FDV�� O·HVSDLDGRU� FHQWUDO� DFWXD� FRP� D� GLVUXSWRU� GH� OD� VLPHWULD� L� LPSHGHL[�O·HPSDTXHWDPHQW�� 4XDQ� OHV� FDGHQHV� FHQWUDOV� VyQ� PpV� OODUJXHV�� HOV� PHVzJHQV�DFRQVHJXHL[HQ�OD�VXILFLHQW�PRELOLWDW�FRP�SHU�RUGHQDU�VH�GH�IRUPD�RUJDQLW]DGD�L�IRUPDU�XQD�PHVRIDVH�
&RP�MD�V·KD�FRPHQWDW��HOV�GtPHUV�,%Q SDUHOOV�SUHVHQWDYHQ�XQD�PHVRIDVH�HVPqFWLFD� $� DPE� WH[WXUHV� KRPHzWURSHV�� SROLJRQDOV� L� YHQWDOOV� FzQLFV�� (OV�PRQzPHUV�,%Q LPSDUHOOV�PRVWUDYHQ�WH[WXUHV�G·VFKOLHUHQ�HQ�HVFDOIDU�OD�PRVWUD�L�YHQWDOOV� FzQLFV� WUHQFDWV� HQ� UHIUHGDU�� $TXHVW� FRPSRUWDPHQW� WDPEp� YD� VHU�REVHUYDW� HQ� HOV� GtPHUV� VLQWHWLW]DWV� TXH� FRQWHQHQ� FDGHQHV�G·z[LG�G·HWLOq� FRP�D�HVSDLDGRU��(OV�GtPHUV� ,%G L� ,%W VyQ�DQjOHJV� HQ�TXDQW�D� OODUJjULD�DOV� ,%� L� ,%�UHVSHFWLYDPHQW� L� FRP�HOOV�SUHVHQWDYHQ� HO�PDWHL[� WLSXV�GH�PHVRIDVH� HVPqFWLFD��&RP� D� H[HPSOH�� D� FRQWLQXDFLy�� HV� PRVWUHQ� OHV� IRWRJUDILHV� GH� ���� DXJPHQWV��REWLQJXGHV�HQ�HO�PLFURVFRSL��GH�OHV�PHVRIDVHV�HVPqFWLTXHV�GHOV�PRQzPHUV�,%��L,%��
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)LJXUD������

/HVHOV� WLSXV�HVPqFWLTXPpV�SLFV�HHQWUH� FDSHGLVWjQFLD�O
(V�PRGHOLW]DFDPS�GH�IPDWHL[HV�SYDORUV�FDO'5;�� $� O&HULXV� SH

��� $�'��5DSS��� &�-��&DVHZ
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)RWRJUDILD��[�����REWLQJXGHV�SHU�320�GHOVE��,%��HQUHJLVWUDGD�D�

�PHVXUHV�REWLQJXGHV�SHU�GLIUDFFLy�GHGH� PHVRIDVH� L� WDPEp� SHU� GHWHUPHV��(Q�WRWV�HOV�GLIUDFWRJUDPHV�HV�SRGVWUHWV�SHUWDQ\HQWV�D�OD�PDWHL[D�IDPtOLV� HVPqFWLTXHV� L� XQD� EDQGD� DPSOD�DWHUDO�HQWUH�PHVzJHQV��
YDQ� HVWXGLDU� HOV� PRQzPHUV� HVPqFFLy�PROHFXODU�&HULXV���(V�YDQ�GLEXL[RUFHV��8QLYHUVDO�)RUFH�)LHOGV�������� L�HU�SRGHU�FDOFXODU�OHV�GLIHUHQWV�GLVWjQFXODWV�PLWMDQoDQW�&HULXV��L�HOV�HVSDLDD� ILJXUD� ���� HV� UHSUHVHQWHQ� OHV� PU�VHU�FRPSDUDGHV�DPE�HOV�YDORUV�H[S

p��&�-��&DVHZLW��:�$��*RGGDUG��:�:��6NLII��-��$LW��.�6��&ROZHOO��$�.��5DSSp��-��$P��&KHP��6RF�
�PRQzPHUV�D��,%��HQUHJLVWUDGD�D�����&�L�����&

�UDLJV�;�YDQ�VHUYLU�SHU�FRQILUPDU�LQDU� HOV� HVSDLDWV� GH� OHV� FDSHV�LD�DSUHFLDU�D�DQJOHV�EDL[RV��XQ�R�D��TXH�FRUUHVSRQHQ�D�OD�VHSDUDFLy�D� DQJOHV� DOWV� FRUUHVSRQHQW� D OD�
WLFV� PLWMDQoDQW� HO� SURJUDPD� GH�DU�OHV�PROqFXOHV��HV�YD�DSOLFDU�XQ�HV�YD�PLQLPLW]DU�O
HQHUJLD�GH�OHV�FLHV��$�OD�WDXOD���� HV�UHFXOOHQ�HOV�WV� WUREDWV�H[SHULPHQWDOPHQW�SHU�LGHV� HVWUXFWXUDOV� FDOFXODGHV� SHU�HULPHQWDOV�WUREDWV�SHU�'5;�

P��&KHP��6RF� ����������������������������������
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7DXOD����� (VSDLDWV�HQWUH�FDSHV�L�FjOFXOV�GHO�WDPDQ\�PROHFXODU�UHDOLW]DWV�SHU�&HULXV��SHOV�GtPHUV�,%Q
'tPHU (VSDLDWV�HQWUH�FDSHV��G��c�D 0HLWDW�OODUJjULD�HVSDLDGRU��c�E /ODUJjULD�PRQzPHU��O��c�E G�O
,%� ����� ���� ����� ����,%� ����������� ���� ����� ����,%� ����������� ���� ����� ����,%� ������������ ���� ����� ����,%� ����������� ���� ����� ����,%� ����� ���� ����� ����,%�� ����� ���� ����� ����,%G ����������� ���� ����� ����,%W ������������ ���� ����� ����D�7UREDW�H[SHULPHQWDOPHQW�SHU�'5;E�&DOFXODW�DPE�HO�SURJUDPD�&HULXV�
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)LJXUD������ 5HSUHVHQWDFLy�GH�OHV�PLGHV�FDOFXODGHV�SHU�&HULXV�
3ULPHUDPHQW�HV�YD�UHDOLW]DU�XQ�HVWXGL�FRPSDUDQW�OD�OODUJDGD�GH�OD�FDGHQD�WHUPLQDO� DPE� OD� OODUJjULD�GH� OD� FDGHQD� FHQWUDO��GRQDW�TXH�H[LVWHL[�XQD�UHODFLy��WUREDGD�SHU�'DWH��� HQWUH� DTXHVWHV� GXHV� GLVWjQFLHV� L� OD� IRUPDFLy�GH�PHVRIDVHV�HVPqFWLTXHV�� 'DWH�� JUjFLHV� DO� VHX� WUHEDOO� RQ� YD� HVWXGLDU� ���� HVWUXFWXUHV�GLPqULTXHV� GLIHUHQWV� YD� SRVWXODU� XQD� UHJOD� HPStULFD� TXH� GHLD�� ´VL� XQ� GtPHU�FDODPtWLF� VLPqWULF� SUHVHQWD� XQD� PHVRIDVH� HVPqFWLFD�� DTXHVW� Wp� OHV� FDGHQHV�WHUPLQDOV�PpV� OODUJXHV�TXH� OD�PHLWDW�GH� O·HVSDLDGRU� FHQWUDO�µ (V�YD� FDOFXODU� OD�OODUJjULD�GH�OD�FDGHQD�WHUPLQDO�TXH�FRLQFLGHL[�HQ�WRWV�HOV�FRPSRVWRV�L�TXH�pV�GH������c��(VWULFWDPHQW��QRPpV�FRPSOLULHQ�OD�UHJOD�HOV�GtPHUV�,%Q GH�FDGHQD�PpV�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
FXUWD�L�ILQV�DUULEDU�DO�GtPHU�,%���/D�UHVWD�GH�PRQzPHUV�,%Q TXH�SUHVHQWHQ�IDVHV�HVPqFWLTXHV� VHULHQ� H[FHSFLRQV� D� DTXHVWD� UHJOD�� MD� TXH� WHQHQ� OD� PHLWDW� GH�O·HVSDLDGRU� IOH[LEOH�PpV� OODUJ�TXH� OD�FDGHQD� WHUPLQDO��/HV�GLVWjQFLHV�TXH�V·KDQ�PHVXUDW�SHU�WDO�GH�SRGHU�UHDOLW]DU�DTXHVW�HVWXGL�FRPSUHQHQ�OD�FDGHQD�WHUPLQDO��HQWHQHQW� TXH� DTXHVWD� FRPHQoD� HQ� HO� JUXS� qWHU� XQLW� GLUHFWDPHQW� D� O·DQHOO�DURPjWLF��ILJXUD��������'H�OD�PDWHL[D�PDQHUD��HQ�HO�FDV�GH�OD�FDGHQD�FHQWUDO��V·KD�PHVXUDW� OD� GLVWjQFLD� HQWUH� HOV� GRV� DQHOOV� DURPjWLFV� FRQVLGHUDQW� HO� JUXS� HVWHU�IRUPDQW�SDUW�GH� O·HVSDLDGRU��(V�YD� UHDOLW]DU�G·DTXHVWD�PDQHUD�SHQVDQW�TXH�HOV�LPSHGLPHQWV� HVWqULFV� G·DTXHVWV� JUXSV� HUHQ� PpV� SURSHUV� DOV� GH� OD� FDGHQD�DOLIjWLFD�TXH�QR�SDV�DO�GHO�JUXS�PHVRJHQ�

3RVWHULRUPHQW�� HV�YD� FRPSDUDU� OD� OODUJjULD� WRWDO�GHOV�PRQzPHUV� �O��DPE�HOV�UHVXOWDWV�GHOV�HVSDLDWV�HQWUH�FDSHV�HVPqFWLTXHV�REWLQJXWV�SHU�UDLJV�;��G���6L�HOV� YDORUV� FDOFXODWV� PLWMDQoDQW� HO� SURJUDPD� GH� VLPXODFLy� L� HOV� UHVXOWDWV�H[SHULPHQWDOV� REWLQJXWV� SHU� '5;� VyQ� PROW� VHPEODQWV�� HV� WUDFWDULD� G·XQD�PHVRIDVH� HVPqFWLFD�$��6L� HOV�YDORUV�REWLQJXWV�SHU�'5;�VyQ�PpV�SHWLWV�TXH�HOV�FDOFXODWV��HVWDULD�HQ�FRQFRUGjQFLD�DPE�XQD�PHVRIDVH�HVPqFWLFD�&��TXH�HQ�WHQLU�XQ�FHUW�DQJOH�G·LQFOLQDFLy�ID�TXH�OD�GLVWjQFLD�HQWUH�FDSHV�VLJXL�PpV�SHWLWD�TXH�OD�OODUJDGD�WRWDO�GHO�PRQzPHU�
&RPSDUDQW� HOV� UHVXOWDWV� GH� OD� WDXOD� ����� HV� SRW� DSUHFLDU� TXH� QRPpV� HO�GtPHU� ,%� SUHVHQWD� XQ� YDORU� GH� VHSDUDFLy� HQWUH� FDSHV� XQD�PLFD� LQIHULRU� D� OD�OODUJjULD� WRWDO� GHO� PRQzPHU�� (Q� OD� UHVWD� GH� GtPHUV� HVWXGLDWV�� HOV� YDORUV� GHOV�HVSDLDWV�pV�DSUR[LPDGDPHQW�OD�PHLWDW�GHO�WDPDQ\�PROHFXODU�
7DQ� VROV� H[LVWHL[HQ� WUHV� SRVVLEOHV� GLVSRVLFLRQV� UHODWLYHV� GHOV�PRQzPHUV�GLQV�XQD�PHVRIDVH�6$ SHU�D�GtPHUV�FULVWDOO�OtTXLG�FDODPtWLFV�VLPqWULFV��� WDO�FRP�HV�PRVWUHQ�D�OD�ILJXUD������
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)LJXUD������ 5HSUHVHQWDFLy�GH�O·RUJDQLW]DFLy�GH�FRPSRVWRV�GLPqULFV�FDODPtWLFV�HQ�OD�IRUPDFLy�GH�PHVRIDVHV�6$��D��LQWHUFDODGD��E��PRQRFDSD��F��IHUUDGXUD

/D�SULPHUD�HVWUXFWXUD�SRVVLEOH� VHULD� O
HVWUXFWXUD� LQWHUFDODGD� �ILJ������D���HQ� OD� TXDO� OHV� PROqFXOHV� GH� GtPHU� HV� GLVSRVHQ� DOHDWzULDPHQW� DOWHUQDGHV��FRUUHVSRQHQW�OD�OODUJDGD�G
XQD�FDSD�D�OD PHLWDW�GHO�PRQzPHU�L�HQWUzSLFDPHQW�OD�GLVSRVLFLy�PpV� IDYRUDEOH��/
HVWUXFWXUD�GH�PRQRFDSD� �ILJ�� ����E��� HVWj� IRUPDGD�SHU�FDSHV�GH�PRQzPHUV�FRQWLJ�HV��IRUPDQW�XQD�FDSD�GH�OODUJjULD�LJXDO�D�OD�GHO�PRQzPHU�� /D� WHUFHUD� SRVVLELOLWDW� pV� IRUPDQW� XQD� HVWUXFWXUD�GH IHUUDGXUD� �ILJ������F���RQ�HV�GREOHJD� OD�FDGHQD�IOH[LEOH��GRQDQW�XQD�HVWUXFWXUD�HQHUJqWLFDPHQW�PHQ\V� IDYRUDEOH� L� TXH� UHTXHUHL[� HVSDLDGRUV� GH� GHX� PHWLOHQV� FRP� D� PtQLP��([SHULPHQWDOPHQW� KL� KD� XQD�PDQHUD�GH�GLVWLQJLU� HQWUH� OHV� WUHV� HVWUXFWXUHV� HQ�EDVH�D�OD�UHODFLy�HQWUH�OD�GLVWjQFLD�HQWUH�OHV�FDSHV�HVPqFWLTXHV�L�HO�YDORU�HVWLPDW�GH� OD� OODUJjULD�PROHFXODU� �G�O��� $L[t�� HQ� OHV� HVWUXFWXUHV� D�� L� F�� DTXHVWD� UHODFLy�SUHQ�XQ�YDORU�DSUR[LPDW�GH������PHQWUH�TXH�HQ�HO�FDV�E��pV�DSUR[LPDGDPHQW�GH���
'RQDW� HOV� SDUjPHWUHV� FDOFXODWV� PLWMDQoDQW� HO� SURJUDPD� &HULXV��� HOV�GtPHUV�,%Q�DPE�Q SDUHOO�HV�GLVSRVHQ�GH�IRUPD�LQWHUFDODGD��ILJ������D���$TXHVWD�GLVSRVLFLy�pV�FRQWUjULD�D�OD�TXH�YD�WUREDU�'DWH�L�FRO�ODERUDGRUV��� HOV�TXDOV�HQ�HOV�VHXV� HVWXGLV� KDYLHQ� WUREDW� TXH� OD� PDMRULD� GH� GtPHUV� FDODPtWLFV� VLPqWULFV� HV�GLVWULEXwHQ�HQ�PRQRFDSHV��
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5DRQDEOHPHQW��VL�OD�OODUJjULD�GH�OHV�FDGHQHV�WHUPLQDOV�pV�PpV�JUDQ�TXH�OD�PHLWDW� GH� O·HVSDLDGRU�� L� VL� OHV� FDGHQHV� WHUPLQDOV� QR� HV� GREOHJXHQ� SDVVDQW� D�FRQIRUPDFLRQV�HQHUJqWLFDPHQW�PHQ\V�IDYRUDEOHV��HOV�GtPHUV�HVPqFWLFV�VLPqWULFV�DGRSWHQ�XQD�HVWUXFWXUD�GH�PRQRFDSD��HVVHQW�DTXHVWD�OD�PpV�FRPXQD������������� L�H[LVWLQW�QRPpV�SRTXHV�H[FHSFLRQV���� '
DTXHVWD�PDQHUD�OD�GLVSRVLFLy�DOWHUQDGD�pV�PHQ\V�IDYRUDEOH� MD�TXH�OD�FDGHQD�WHUPLQDO�V
KD�G
LQWURGXLU�HQ�XQ�HVSDL�PpV�FXUW�TXH�OD�VHYD�SUzSLD�OODUJDGD��eV�REYL�TXH�HOV�GtPHUV�,%� L�HOV�VHXV�KRPzOHJV�VXSHULRUV� SXJXLQ� DGRSWDU� HVWUXFWXUHV� LQWHUFDODGHV� MD� TXH�GLVSRVHQ�G·XQ� HVSDL�HQWUH� PHVzJHQV� RQ� HV� SRGHQ� DFRPRGDU� GRV� JUXSV� JOLFLGLOV�� (O� PRQzPHU� ,%�SUHVHQWD�XQD�PHVRIDVH�HVPqFWLFD�HQ�PRQRFDSD�HVVHQW�HO�IHW�KDELWXDO�HQ�GtPHUV�VLPqWULFV��PHQWUH�TXH�HO�,%� UHSUHVHQWD�XQD�H[FHSFLy�
,JXDOPHQW� D� O·HVWXGL� UHDOLW]DW� SHU� OD� GLVSRVLFLy� GH� OHV� PROqFXOHV�GLPqULTXHV� GLQV� XQD� PHVRIDVH� 6$�� WDPEp� HV� SRW� UHDOLW]DU� O·HVWXGL� GH� OHV�PROqFXOHV� LPSDUHOOHV� TXH� SUHVHQWDYHQ� XQD�PHVRIDVH� 6&�� 'RQDW� TXH� QRPpV� HO�GtPHU� ,%� Wp� OD� UHODFLy� G�O� DSUR[LPDGDPHQW� LJXDO� D� �� �WDXOD ������ YROGULD�VLJQLILFDU� TXH� DGRSWD� XQD� HVWUXFWXUD� HQ� PRQRFDSD� �ILJ�� ����D��� (Q� FDQYL� HOV�PRQzPHUV�,%���,%G L�,%���RQ�G�O�pV�GH�O·RUGUH�GH�����HV�GLVSRVDULHQ�VHJRQV�XQD�HVWUXFWXUD�LQWHUFDODGD��ILJ������E��

)LJXUD������ 5HSUHVHQWDFLy�GH�O·RUJDQLW]DFLy�GH�FRPSRVWRV�GLPqULFV�FDODPtWLFV�GLQV�XQD�PHVRIDVH�HVPqFWLFD�&��D��PRQRFDSD��E��LQWHUFDODGD
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/D�VHJ�HQW�VqULH�HVWXGLDGD�YD�VHU�OD�%,Q��TXH�QRPpV�GLIHUHL[�GH�O·DQWHULRU�HQ�OD�SRVLFLy�UHODWLYD�GHO�JUXS�LPLQD�� MD�TXH�HQ�DTXHVW�FDV�HV�WURED�GLVSRVDW�HQ�VHQWLW� LQYHUV� D� OD� IDPtOLD� ,%Q�� '·DTXHVWD� VqULH� QRPpV� HV� YDQ� VLQWHWLW]DU� HOV�PRQzPHUV� SDUHOOV�� REVHUYDQW�VH� TXH� HO� GtPHU�%,� SUHVHQWD� XQ� FRPSRUWDPHQW�HQDQWLRWURS��HO�%,� L�HO�%,� PRQRWURS�L�HO�GtPHU�%,�� MD�QR�HV�FRPSRUWD�FRP�XQ�FULVWDOO�OtTXLG�
/·LQWHUYDO� GH� OD� PHVRIDVH� QR� VHJXHL[� XQD� WHQGqQFLD� FODUD�� 3ULPHU�DXJPHQWD� DPE� OD� OODUJjULD� GH� O·HVSDLDGRU� L� GHVSUpV� GLVPLQXHL[� VHJRQV� HO�FRPSRUWDPHQW� HVSHUDW�� 7DQPDWHL[�� HQ� WUDFWDU�VH� GH� PROqFXOHV� DPE� GLIHUHQW�FRPSRUWDPHQW�PHVRPzUILF��XQ�HQDQWLRWURS� L�HOV�DOWUHV�PRQRWURS��QR�HV�SRGHQ�FRPSDUDU�DTXHVWV�LQWHUYDOV��(O�GtPHU�%,� SUHVHQWD��D�PpV�GH�OD�PHVRIDVH�6$��XQD�PHVRIDVH�QHPjWLFD��IHW�TXH�FRP�MD�V·KD�H[SOLFDW�DEDQV�DPE�HO�FDV�GHO�GtPHU�,%���QR�VHJXHL[�HO�FRPSRUWDPHQW�HVSHUDW�
&RP� HQ� HO� FDV� GH� OD� VqULH� DQWHULRU�� DTXHVWV� PRQzPHUV� SUHVHQWHQ� XQD�PHVRIDVH�HVPqFWLFD�$�HQ�WUDFWDU�VH�GH�PROqFXOHV�DPE�XQ�HVSDLDGRU�GH�QRPEUH�SDUHOO� GH�PHWLOHQV��$TXHVW� IHW� HVWj� HQ� FRQVRQjQFLD� DPE�HOV� UHVXOWDWV�SXEOLFDWV�SHU� -LQ������� VREUH�FRPSRVWRV�DQjOHJV��RQ�HV�SURPRX�OD� IRUPDFLy�GH�PHVRIDVHV�HVPqFWLTXHV�VL�HO�QH[H�G·XQLy�HQWUH�OD�FDGHQD�FHQWUDO�L�HOV�PHVzJHQV�pV�XQ�JUXS�HVWHU��
3HU� PLFURVFzSLD� GH� OOXP� SRODULW]DGD� HV� YDQ� REVHUYDU� WH[WXUHV�KRPHzWURSHV� L� YHQWDOOV� FzQLFV�� /·HVWXGL� UHDOLW]DW� SHU� GLIUDFFLy� GH� UDLJV�;� YD�SHUPHWUH� GHWHUPLQDU� O·HVSDLDW� HQWUH� FDSHV� REVHUYDQW�VH� TXH� OHV� PROqFXOHV� HV�GLVSRVHQ�GH�IRUPD�LQWHUFDODGD��(OV�YDORUV�FDOFXODWV�SHO�GtPHU�,%Q VHUYHL[HQ�HQ�DTXHVW�FDV�SHO�%,Q GRQDGD�OD�VLPLOLWXG�HVWUXFWXUDO�HQWUH�HOOV�
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7DXOD����� (VSDLDWV�HQWUH�FDSHV�GHWHUPLQDWV�SHU�'5;�L�WDPDQ\�PROHFXODU�UHDOLW]DWV�SHU�&HULXV��GH�OHV�IDVHV�FULVWDOO�OtTXLG�GHOV�GtPHUV�%,Q

0RQzPHU (VSDLDWV�HQWUH�FDSHV�G��c� /ODUJjULD�PRQzPHU�O��c� G�O
%,� ����������� ����� ����%,� ����� ����� ����%,� ����� ����� ����
/D�IRUPDFLy�G·XQ�PHVRIDVH�6$ LQWHUFDODGD�SHU�DTXHVWD�VqULH�GH�FRPSRVWRV�pV� � LGqQWLFD�DOV� UHVXOWDWV� DQWHULRUPHQW�GHVFULWV�SHU� OD� VqULH� ,%Q��$L[t�GRQFV�� HV�SRGHQ�H[WUDSRODU�HOV�PDWHL[RV�UHVXOWDWV�HQ�OHV�GXHV�IDPtOLHV�GH�FRPSRVWRV��
$� WDOO� G·H[HPSOH� HV�PRVWUD� HO� GLIUDFWRJUDPD� UHDOLW]DW� D� OD� WHPSHUDWXUD�G·H[LVWqQFLD�GH�OD�PHVRIDVH�6$ GHO�GtPHU�%,��

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

����
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��7KHWD

)LJXUD������'LIUDFWRJUDPD�GH�UDLJV�;�GHO�PRQzPHU�%,��HQUHJLVWUDW�D�����&

/D�SULPHUD�IDPtOLD�GH�FRPSRVWRV�GLJOLFLGLOHVWHUV��,,$Q��pV�HTXLYDOHQW�D�OD�VqULH� ,%Q RQ� V·KDQ� LQWHUFDQYLDW� OHV� SRVLFLRQV� GHOV� JUXSV� qWHU� L� HVWHU�� (V� YDQ�



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
VLQWHWLW]DU� DOJXQV� PHPEUHV� LPSDUHOOV� G·DTXHVWV� GtPHUV� WRW� L� TXH� GRQDW� HOV�UHVXOWDWV�REWLQJXWV�SRVWHULRUPHQW��MD�QR�HV�YD�DUULEDU�D�OD�VtQWHVL�GHO�,,$���

(O�GtPHU� ,,$� QR�SUHVHQWD� FDUDFWHUtVWLTXHV�GH� FULVWDOO� OtTXLG��GHJXW�D� OD�SqUGXD� GH� OLQHDOLWDW� GH� OD�PROqFXOD� L� D� O·HVSDLDGRU� WDQ� FXUW�� WDO� L� FRP� MD� V·KD�H[SOLFDW�DEDQV�HQ�HO�FDV�GHO�PRQzPHU�,%� GH�OD�VqULH�DQWHULRU��3HUz�HQ�FDQYL�OD�GLOXFLy�GH�OHV�SURSLHWDWV�PHVRPzUILTXHV�HQ�DTXHVWD�VqULH�pV�PpV�SHWLWD�L�ILQV�L�WRW�HO�GtPHU�,,$�� SUHVHQWD�XQD�PHVRIDVH��(OV�SRFV�PHPEUHV�LPSDUHOOV�VLQWHWLW]DWV�YDQ�LPSHGLU�O·REVHUYDFLy�GH�O·HIHFWH�SDUHOO�LPSDUHOO�
/·HVWXGL�SHU�'6&�YD�SHUPHWUH�HVWXGLDU�HO�FRPSRUWDPHQW�WqUPLF�G·DTXHVWD�IDPtOLD�GH� FRPSRVWRV��/·LQWHUYDO�GH� OD�PHVRIDVH�QR� VHJXHL[�XQ� FRPSRUWDPHQW�EHQ�GHILQLW��YD�GLVPLQXLQW� ILQV�DUULEDU�DO�PRQzPHU�,,$���DVVROHL[�HO�YDORU�PpV�JUDQ� SHU� ,,$� L� WRUQD� D� GLVPLQXLU� XQD� DOWUD� YHJDGD� �WDXOD� �����SjJLQD� ����� (O�FRPSRUWDPHQW�QRUPDO�GHO�SXQW�GH�IXVLy�L�GH�OD�WHPSHUDWXUD�G·LVRWURSLW]DFLy�pV�G·DQDU� GLVPLQXLQW� TXDQ� V·DXJPHQWD� HO� QRPEUH� GH� PHWLOHQV� GH� O·HVSDLDGRU�FHQWUDO��$TXHVW�IHW�QR�V·REVHUYD�HQ�HO�SXQW�GH�IXVLy�GHOV�PRQzPHUV�,,$Q��SHUz�Vt�SHU�OD�WUDQVLFLy�GH�OD�PHVRIDVH DO�OtTXLG�LVzWURS�
(O�PLFURVFRSL�zSWLF�HQV�YD�SHUPHWUH�REVHUYDU�HO�PDWHL[�WLSXV�GH�PHVRIDVH�SHU�D�WRWV�DTXHVWV�PRQzPHUV��6HPSUH�DSDUHL[LD�XQD�WH[WXUD�KRPHzWURSD�L�DPE�VFKOLHUHQ�LQGLFDWLX�G·XQD�PHVRIDVH�QHPjWLFD�TXH�YD�VHU�FRQILUPDGD�SHU�'5;�
/D� LQFRUSRUDFLy�G·HVSDLDGRUV�G·z[LG�G·HWLOq� YD�SRUWDU� D�XQD�GLVPLQXFLy�GH�OHV�SURSLHWDWV�OtTXLG�FULVWDO�OLQHV��MD�TXH�HOV�GtPHUV�SUHVHQWDYHQ�XQD�PHVRIDVH�QHPjWLFD�PRQzWURSD�
6L�V·LQWHUFDQYLD�OD�SRVLFLy�GHO�JUXS�LPLQD�GLQV�OD�VqULH�DQWHULRU��V·REWp�XQD�DOWUD�VqULH�DQRPHQDGD�$,,Q��$TXHVWV�JOLFLGLOHVWHUV�YDQ�WHQLU�XQ�FRPSRUWDPHQW�PROW�VHPEODQW�D� O·DQWHULRU��(OV�SXQWV�GH� IXVLy��SHUz��YDQ�UHVXOWDU�PpV�HOHYDWV� L�HOV� LQWHUYDOV� GH� PHVRIDVH� PpV� SHWLWV�� REVHUYDQW�VH� HQ� HO� PRQzPHU� $,,� XQ�LQWHUYDO� GH� WDQ� VROV� �� JUDXV� FHQWtJUDGV�� $TXHVWD� IDPtOLD� VHJXHL[� XQ�FRPSRUWDPHQW�QRUPDO�UHIHUHQW�DO�SXQW�GH�IXVLy��WHPSHUDWXUD�G·LVRWURSLW]DFLy�L�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
LQWHUYDO�GH�PHVRIDVH��HOV�TXDOV�YDQ�GLVPLQXLQW�HQ�DXJPHQWDU� OD� OODUJDGD�GH�OD�FDGHQD�IOH[LEOH�FHQWUDO�

3HU�320�HV�YDQ�REVHUYDU� OHV� WH[WXUHV� WtSLTXHV�GH� OD�PHVRIDVH�QHPjWLFD�DEDQV�HVPHQWDGHV��D�PpV�GH�GLVFOLQDFLRQV�GH�VXSHUItFLH�L�ILOV��FRP�HV�PRVWUD�HQ�OD�VHJ�HQW�ILJXUD�

)LJXUD������ )RWRJUDILD�REWLQJXGD�SHU�320��[�����GH�OD�PHVRIDVH�QHPjWLFD�GHO�GtPHU�$,,��HQUHJLVWUDGD�D�����&

/·~OWLPD�GH�OHV�IDPtOLHV�VLQWHWLW]DGHV�IRX�OD�,,%Q��RQ�WRWV�HOV�QH[HV�G·XQLy�HQWUH�HOV�PHVzJHQV�L� OHV�FDGHQHV�DOTXtOLTXHV�VyQ�JUXSV�HVWHU��/·HVWXGL�SHU�'6&�YD�SHUPHWUH�REVHUYDU�TXH�QRPpV�XQ�GHOV�PRQzPHUV�SUHVHQWDYD�XQD�PHVRIDVH�HQDQWLRWUzSLFD��SHUz�WDQW�VROV�DPE���JUDXV�G·LQWHUYDO��PHQWUH�OD�UHVWD�GH�GtPHUV�REWLQJXWV�WHQLHQ�XQD�PHVRIDVH�PRQzWURSD��ILJXUD��������9D�VHU�SHU�DTXHVW�PRWLX�TXH�HV�YD�UHGXLU�PROW�HO�QRPEUH�GH�PRQzPHUV�VLQWHWLW]DWV�HQ�DTXHVWD�VqULH�
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)LJXUD������ 7HUPRJUDPD�GHO�PRQzPHU�,,%���HVFDOIDPHQW�ILQV�D�����&��UHIUHGDPHQW�ILQV�D����&�L�HVFDOIDPHQW�ILQV�����&

$L[t� GRQFV�� FRP� MD� V·KD� FRPHQWDW�� HO� GtPHU� ,,%� WHQLD� XQ� LQWHUYDO�PROW�SHWLW� GH� PHVRIDVH�� GRQDGD� O·HVWDELOLWDW� TXH� DSRUWD� XQD� FDGHQD� IOH[LEOH� FXUWD��3HUz� HQ� DQDU� DXJPHQWDQW� HO� QRPEUH� GH� PHWLOHQV� QRPpV� V·DFRQVHJXLUHQ�PHVRIDVHV� PRQzWURSHV� L� TXH� HQ� XQ� SRVWHULRU� SURFpV� GH� FXUDW� GLItFLOPHQW�SHUPHWHQ�REWHQLU�/&7V�
(O� WLSXV�GH�PHVRIDVH�REVHUYDGD�SHU�320�YD� VHU�XQ�PHVRIDVH�QHPjWLFD�DPE� OHV� WH[WXUHV� G·VFKOLHUHQ� L� KRPHzWURSHV�� $TXHVWD� PHVRIDVH� YD� VHU�FRQILUPDGD�SHU�'5; MD�TXH�QR�DSDUHL[LD�FDS�SLF�HVWUHW�D�DQJOHV�EDL[RV�L�QRPpV�HV�SRGLD�DSUHFLDU�OD�EDQGD�DPSOD�D�DQJOHV�DOWV�FRUUHVSRQHQW�D�OD�VHSDUDFLy�HQWUH�PHVzJHQV��$TXHVW�FRPSRUWDPHQW�GLIHUHL[�DO�TXH�KDYLD�WUREDW�-LQ�L�FRO������� TXH�REVHUYDYHQ�TXH�OD�LQFRUSRUDFLy�G·XQ�JUXS�HVWHU�FRP�D�XQLy�HQWUH�HOV�PHVzJHQV�L�O·HVSDLDGRU�SRUWDYD�D�O·HVWDELOLW]DFLy�GH�PHVRIDVHV�HVPqFWLTXHV��
/D�UHDOLW]DFLy�G·XQ�HVWXGL�FRPSDUDWLX�GH�OHV�GLIHUHQWV�VqULHV�SRGLD�GRQDU�QRV�LQIRUPDFLy�GH�FRP�HV�YHX�DIHFWDW�HO�FRPSRUWDPHQW�PHVRPRUI�GHJXW�D�WRWV�HOV�FDQYLV�HVWUXFWXUDOV�LQWURGXLWV�HQ�HOV�QRVWUHV�PRQzPHUV�
(Q� SULPHU� OORF�� OD� LQFRUSRUDFLy� GH� FDGHQHV� GH� GLHWLOHQJOLFRO� L� GH�WULHWLOHQJOLFRO� KD�SRUWDW� D�XQD�GLVPLQXFLy�GHO�SXQW�GH� IXVLy� HQ�DOJXQV� FDVRV�� L�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
XQHV� SLWMRUV� FDUDFWHUtVWLTXHV� FRP� D� FULVWDOO� OtTXLG� GHOV� FRPSRVWRV�� $TXHVW� IHW�DQWHULRUPHQW� REVHUYDW� SHU� &UHHG�� YD� VHU� H[SOLFDW� SHU� XQ� DXJPHQW� GH� OD�IOH[LELOLWDW� GHO� IUDJPHQW� &+��2�&+� DPE� UHVSHFWH� HO� VHJPHQW� &+��&+��&+�GHJXW�D�OD�EDUUHUD�URWDFLRQDO�GH�O·HQOODo�&�2�TXH�pV�PpV�SHWLWD�TXH�OD�GH�O·HQOODo�&�&�

/D�LQYHUVLy�GH�OD�SRVLFLy�UHODWLYD�GHO�JUXS�LPLQD�SURGXHL[�XQ�JUDQ�FDQYL�HQ� HO� FRPSRUWDPHQW� PHVRPRUI�� 8Q� YDORU� LQGLFDWLX� GHO� FRPSRUWDPHQW� FRP� D�FULVWDOO�OtTXLG�pV�OD�WHPSHUDWXUD�G·LVRWURSLW]DFLy��WHPSHUDWXUD�D�OD�TXDO�O·HQHUJLD�WqUPLFD�TXH�HV�GyQD�DO�VLVWHPD�pV�VXILFLHQW�FRP�SHU�WUHQFDU�OHV�LQWHUDFFLRQV�HQWUH�PHVzJHQV�TXH�FRQIHUHL[HQ�OHV�SURSLHWDWV�PHVRPRUIHV��&RPSDUDQW�OHV�VqULHV�,%QDPE�%,Q L�,,$Q DPE�$,,Q��HV�SRW�HVWDEOLU�TXH�OHV�WHPSHUDWXUHV�G·LVRWURSLW]DFLy�PpV�DOWHV�FRUUHVSRQHQ�DOV�FRPSRVWRV�,%Q L�$,,Q��8QD�H[SOLFDFLy�D�DTXHVW�IHW��HV�SRW� WUREDU� GLEXL[DQW� OHV� SRVVLEOHV� IRUPHV� UHVVRQDQWV� GHOV� PHVzJHQV� GH� OHV�TXDWUH VqULHV�GH�FRPSRVWRV��ILJXUD��������(OV�PHVzJHQV�VyQ�LJXDOV�GRV�D�GRV��,%QL�$,,Q WHQHQ� HO�PDWHL[�PHVRJHQ��GH� OD�PDWHL[D�PDQHUD�TXH�%,Q L� ,,$Q�� (Q� HO�SULPHU� FDV�� H[LVWHL[� XQD� IRUPD� UHVVRQDQW� DPE� XQ� GLSRO� RQ� OHV� GHQVLWDWV� GH�FjUUHJD� SRVLWLYD� L� QHJDWLYD� HV� WUREHQ� HQ� HOV� H[WUHPV� GHO� PHVRJHQ�� '·DTXHVWD�PDQHUD� OD� GHQVLWDW� GH� FjUUHJD� QHJDWLYD� TXHGDULD� ORFDOLW]DGD� HQ� HO� JUXS� HVWHU��PHQWUH�OD�FjUUHJD�SRVLWLYD�TXHGDULD�VREUH�O·R[LJHQ�GHO�JUXS�qWHU��(Q�FDQYL��HQ�HO�VHJRQ� FDV�� D�PpV�G·DTXHVWD� IRUPD� UHVVRQDQW�� H[LVWHL[ XQD� DOWUD� RQ� HO� QLWURJHQ�FRPSDUWHL[�HO�VHX�SDUHOO�G·HOHFWURQV�QR�HQOODoDQWV�IHQW�TXH�OD�GHQVLWDW�GH�FjUUHJD�SRVLWLYD�HVWLJXL�FRPSDUWLGD�SHO�QLWURJHQ�L�SHU�O·R[LJHQ�GHO�JUXS�qWHU�L�UHGXLQW�OD�SRODULW]DFLy�GHO�PHVRJHQ��
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,%Q�L�$,,Q %,Q�L�,,$Q

)LJXUD������ 3RVVLEOHV�IRUPHV�UHVVRQDQWV�GHOV�PHVzJHQV�SHUWDQ\HQWV�DOV�GtPHUV�,%Q��%,Q��,,$Q�L�$,,Q

$L[z� IDULD� TXH� HO� SULPHU� WLSXV� GH� PHVRJHQ� VLJXL� PpV� SRODULW]DEOH� L�SXJXLQ� DXJPHQWDU� OHV� LQWHUDFFLRQV� HQWUH� OHV� PROqFXOHV�� HVVHQW� PpV� JUDQ� OD�WHPSHUDWXUD�G·LVRWURSLW]DFLy��7DPEp�KDXULD�GH�VHU�PDMRU�HO�SXQW�GH� IXVLy�GHOV�PRQzPHUV�TXH�WHQHQ�LQWHUDFFLRQV�PpV�JUDQV��IHW�TXH�HV�FRPSOHL[�HQ�PROWV�GHOV�FDVRV��8QV�UHVXOWDWV�VHPEODQWV�KDYLHQ�HVWDW�SXEOLFDWV�SHU�'HZDU��� RQ�OD�PDMRU�HVWDELOLWDW�GH�OD�PHVRIDVH�QHPjWLFD�V·DVVROLD�SHU FRPSRVWRV�RQ�SRGLD�KDYHU�XQD�FRQMXJDFLy� HQWUH� XQ� JUXS� R[L� L� XQ� JUXS� FDUER[L� HQ� PROqFXOHV� FULVWDOO� OtTXLG�IRUPDGHV�SHU�S�DOFR[LEHQ]RDWV�
3HU�WDO�GH�FRQILUPDU�OHV�GLIHUqQFLHV�HQWUH�HOV�PHVzJHQV�HV�YDQ�VLQWHWLW]DU�GRV� FRPSRVWRV�PRGHOV� DPE�XQD�XQLWDW�PHVzJHQD FHQWUDO� L� OD� LQFRUSRUDFLy� GH�FDGHQHV�DOLIjWLTXHV�SHU� WDO�TXH�SUHVHQWHVVLQ�SURSLHWDWV�PHVRPRUIHV��'·DTXHVWD�PDQHUD�� V·HOLPLQHQ� OHV� LQIOXqQFLHV� TXH� VREUH� HO�PHVRJHQ� SRGHQ� WHQLU� HO� JUXS�JOLFLGLO� L� O·H[LVWqQFLD�G·XQD�HVWUXFWXUD�GLPqULFD��(O�SULPHU�FRPSRVW�PRGHO�Wp�HO�PHVRJHQ� LJXDO� TXH� HOV� GtPHUV� GH� OHV� VqULHV�%,Q L� ,,$Q �ILJXUD� ����D��� /·DOWUH�FRPSRVW� SUHVHQWD� HO�PDWHL[�PHVRJHQ� TXH� HOV� GtPHUV� GH� OHV� VqULHV� ,%Q L�$,,Q�ILJXUD�����E��

��� 0�-�6��'HZDU��5�6��*ROGEHUJ��-��2UJ��&KHP� ���������������
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)LJXUD������ (VWUXFWXUD�GHOV�FRPSRVWRV�PRGHO

(V�YDQ HVWXGLDU� OHV�SURSLHWDWV� OtTXLG�FULVWDO�OLQHV�GHOV�FRPSRVWRV�PRGHO��DL[t� FRP�HO�SXQW�GH� IXVLy� L� OD� WHPSHUDWXUD�G·LVRWURSLW]DFLy��(OV�GRV�FRPSRVWRV�$� L� %� SUHVHQWHQ� HO� PDWHL[� WLSXV� GH� PHVRIDVH�� XQD� PHVRIDVH� 6$�� 2Q� VL�H[LVWHL[HQ� GLIHUqQFLHV� pV� HQ� HO� SXQW� GH IXVLy�� HO� FRPSRVW�%� IRQ� �� JUDXV� SHU�GDPXQW�GHO�VHX�DQjOHJ�$���L�VREUHWRW�HQ�OD�WHPSHUDWXUD�G·LVRWURSLW]DFLy��RQ�%�VXSHUD�HQ���JUDXV�D�$���$TXHVWV�UHVXOWDWV�V·DVVHPEOHQ�DOV�WUREDWV�HQ�HOV�GtPHUV�HVWXGLDWV�L�VXSRVHQ�TXH�HO�FRPSRVW�%� Wp�XQHV�PLOORUV�SURSLHWDWV�FRP�D�FULVWDOO�OtTXLG�UHVSHFWH�HO�FRPSRVW�$���$L[t��O·LQWHUYDO�GH�OD�PHVRIDVH�GH�%� pV���&�PpV�DPSOL�TXH�HO�GHO�FRPSRVW�$��
/D� IRUPDFLy� GH� OHV� PHVRIDVHV� HVPqFWLTXHV� LQWHUFDODGHV�� WDPEp� HVWDULD�G·DFRUG�DPE�HO�UDRQDPHQW�H[SOLFDW��7DQW�HOV�GtPHUV�,%Q FRP�%,Q WHQHQ�XQ�GLSRO�L�VL�HV�IRUPHQ�HVWUXFWXUHV�LQWHUFDODGHV�HV�SURGXHL[HQ�LQWHUDFFLRQV�HQWUH�OHV�GXHV�GHQVLWDWV�GH� FjUUHJD�GH�GLIHUHQW� VLJQH� �ILJXUD��������/D�SRODULWDW�GH� OHV�XQLWDWV�PHVzJHQHV�SRUWD�WDPEp�D�OD�GHVHVWDELOLW]DFLy�GH�OHV�RUGHQDFLRQV�HQ�PRQRFDSD��7RW� L�TXH� O·HVWDELOLW]DFLy�GH� OD�PHVRIDVH�pV�PpV� LPSRUWDQW�HQ�HO�FDV�GH� OD�VqULH�,%Q TXH�QR�HQ�OD�VqULH�%,Q��GRQDWV�HOV�UHVXOWDWV�MD�HVPHQWDWV�
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)LJXUD������ 5HSUHVHQWDFLy�GH�PHVRIDVHV�LQWHUFDODGHV�D��6$ L�E��6&
7DO� L� FRP� V·KD� FRPHQWDW� DQWHULRUPHQW�� OD� IRUPDFLy� GH� PHVRIDVHV�HVPqFWLTXHV�HQ�GtPHUV�YH�FRQGLFLRQDGD�SHU�OD�OODUJjULD�GH�OHV�FDGHQHV�WHUPLQDOV�L�FHQWUDOV��(Q�HO�QRVWUH�FDV��OD�IRUPDFLy�GH�PHVRIDVHV�HVPqFWLTXHV�GLVSRVDGHV�HQ�PRQRFDSD�R�GH� IRUPD� LQWHUFDODGD�HVWj� UHJLGD�SHU�HIHFWHV�HVWqULFV� L HOHFWUzQLFV��$L[t�GRQFV�� WDQ�VROV�HQ�HO�FDV�GHO�PRQzPHU�,%� HOV�HIHFWHV�HVWqULFV�VXSHUHQ�HOV�HIHFWHV�HOHFWUzQLFV�RUJDQLW]DQW�VH�OD�PHVRIDVH�HVPqFWLFD�&�HQ�PRQRFDSD�
%ODWFK���� LQWHQWDQW�HVWDELOLW]DU�PHVRIDVHV�HVPqFWLTXHV� LQWHUFDODGHV�DPE�FRPSRVWRV�PHVRJqQLFV�� MD� YD� VXJJHULU� OD�QHFHVVLWDW�G·LQWHUDFFLRQV� HQWUH�GLSROV�SHU�DFRQVHJXLU�KR��(OV�GtPHUV�VLPqWULFV�SXEOLFDWV�SHU� -LQ���� HOV�TXDOV�HUHQ�XQD�H[FHSFLy� MD� TXH� SUHVHQWDYHQ� XQD� PHVRIDVH� HVPqFWLFD� TXDQ� OD� OODUJjULD� GH� OD�FDGHQD� WHUPLQDO� HUD�PpV�SHWLWD� TXH� OD�PHLWDW�GH� O·HVSDLDGRU�� WHQLHQ�PHVzJHQV�DPE�JUXSV�HVWHU�L�qWHU�FDSDoRV�GH�IRUPDU�GLSROV�
(O�FDQYL�G·XQ�JUXS�qWHU�SHU�XQ�JUXS�HVWHU�HQ�OD�XQLy�HQWUH�O·HVSDLDGRU�L�HOV�PHVzJHQV� pV� HO� IHW� TXH�KD�GRQDW� OORF� D�XQD�PDMRU�GLIHUqQFLD� HQWUH� IDPtOLHV�GH�FRPSRVWRV�� -D� KD� HVWDW� FRPHQWDW� TXH� SRUWD� D� XQD� HVWDELOLW]DFLy� GH�PHVRIDVHV�HVPqFWLTXHV��SHUz�WDPEp�KD�SRUWDW�D�PHVRIDVHV�PRQzWURSHV��(V�SRW�DSUHFLDU�HQ�SDVVDU�GH�OD�VqULH�,$Q D�OD�,%Q��R�GH�OD�$,,Q D�OD�%,Q TXH�HV�WHQGHL[�D�OD�IRUPDFLy�GH�PHVRIDVHV� HVPqFWLTXHV��7DQW� OD� IDPtOLD�%,Q�� FRP� OD� ,,%Q SUHVHQWHQ�XQ�ERQ�QRPEUH�GH�PHPEUHV�DPE�XQD�PHVRIDVH�PRQzWURSD��(Q�SDVVDU�G·XQ�JUXS�qWHU�D�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
XQ�JUXS�HVWHU�WDPEp�HV�YHX�LQIOXHQFLDW�HO�SXQW�GH�IXVLy��TXH�GLVPLQXHL[��3RGULD�UHVXOWDU�VRUSUHQHQW�TXH�XQ�JUXS�YROXPLQyV�SRUWpV�D� OD�IRUPDFLy�GH�PHVRIDVHV�PpV� HVWDEOHV�� (VWj� GHVFULW� TXH� DL[z� pV� GHJXW� D� LQWHUDFFLRQV� GLSRODUV� HQWUH� HOV�JUXSV�HVWHU��H[SOLFDFLy�TXH�QR�FRQFRUGD�DPE�OD�QRVWUD�VqULH�,,%Q MD�TXH�WHQLQW�GRV�JUXSV�HVWHUV�QRPpV�V·DVVROHL[�XQD�PHVRIDVH�QHPjWLFD�L�D�PpV�HQ�PROWV�FDVRV�PRQzWURSD��/D�SRODULWDW�TXH�FRQIHUHL[�OD�FRQMXJDFLy�HQWUH�HO�JUXS�qWHU�L�HVWHU�HQ�HOV�H[WUHPV�GHO�PHVRJHQ��VqULHV�,%Q��%,Q��,,$Q L�$,,Q��KDQ�SRUWDW�D�OHV�PLOORUV�SURSLHWDWV� FULVWDOO� OtTXLG� GHOV�PRQzPHUV� REWLQJXWV�� $TXHVWD� FRQMXJDFLy� QR� HV�SRW� GXU� D� WHUPH� HQ� HOV� GtPHUV� ,$Q L� ,,%Q L� SHU� WDQW� WHQHQ� XQ� SLWMRU�FRPSRUWDPHQW�PHVRPRUI�

(Q�TXDQW�D�O·LQWHUYDO�GH�OD�PHVRIDVH�QR�HV�SRW�GLU�TXLQ�HIHFWH�Wp��MD�TXH�HQ�XQV�FDVRV��SDVVDU�GH�OD�VqULH�,$Q D�OD�,,$Q��GyQD�OORF�D�XQ�DXJPHQW�GH�O·LQWHUYDO�GH�OD�PHVRIDVH��PHQWUH�TXH�HQ�DOWUHV��SDVVDU�GH�OD�VqULH�,%Q D�OD�,,%Q��ILQV�L�WRW�GLVPLQXHL[�OHV�SURSLHWDWV�GH�FULVWDOO�OtTXLG��SHUz�DL[z�V·H[SOLFD�SHU�OD�SRVVLELOLWDW�GH�FRQMXJDFLy�HQWUH�HOV�JUXSV�H[WUHPV�GHO�PHVRJHQ�HQ�OHV�VqULHV�,,$Q L�,%Q TXH�QR�H[LVWHL[�HQ�OHV�,$Q L�,,%Q�



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�����(VWDELOLWDW�WqUPLFD�GHOV�FRPSRVWRV�GLJOLFLGtOLFV
8Q�FRS� VLQWHWLW]DWV� L� FDUDFWHULW]DGHV� OHV�PHVRIDVHV�GHOV�GLIHUHQWV�GtPHUV�HV�YD�IHU�XQ�HVWXGL�GH�O·HVWDELOLWDW�WqUPLFD�GHOV�PDWHL[RV��7HQLQW�HQ�FRPSWH�TXH�XQ�GHOV� REMHFWLXV� pV� O·REWHQFLy�GH�/&7V�� FDO� VDEHU� ILQV�D�TXLQD� WHPSHUDWXUD�HV�SRW� SURFHGLU� HQ� HO� SURFpV� GH� FXUDW� VHQVH� TXH� KL� KDJL� XQD� GHVFRPSRVLFLy� GHO�PDWHULDO�GH�SDUWHQoD�
$� OD� WDXOD� ��� HV� UHFXOOHQ� HOV� YDORUV� REWLQJXWV� SHU� 7*$� SHU� D� WRWV� HOV�PRQzPHUV� VLQWHWLW]DWV�� UHDOLW]DQW� OHV� PHVXUHV� HQ� DWPRVIHUD� GH� QLWURJHQ� L�HVFRPEUDWV�D����&�PLQ��&RP�HV�SRW�YHXUH��D�OD�WDXOD�DSDUHL[HQ�OD�WHPSHUDWXUD�G·LQLFL�GH�GHVFRPSRVLFLy��OD�WHPSHUDWXUD�D�OD�TXDO�OD�YHORFLWDW�GH�GHVFRPSRVLFLy�pV�Pj[LPD�L�HO�UHVLGX�FDUERQyV�TXH�TXHGD�D�����&�

7DXOD����� 'DGHV�WqUPLTXHV�GHOV�GtPHUV�VLQWHWLW]DWV�GHWHUPLQDGHV�SHU�WHUPRJUDYLPHWULD
0RQzPHUV 7�LQLFL���&� 7�Pj[LPD���&� 5HVLGX�����&����,$� ��� ��� ��,$� ��� ��� ��,$�� ��� ��� ��,$G ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%� ��� ��� ��,%�� ��� ��� ��,%�� ��� ��� ��



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
,%G ��� ��� ��,%W ��� ��� ��%,� ��� ��� ��%,� ��� ��� ��%,� ��� ��� ��%,�� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$� ��� ��� ��,,$�� ��� ��� ��,,$�� ��� ��� ��,,$G ��� ��� ��,,$W ��� ��� ��$,,� ��� ��� ��$,,� ��� ��� ��$,,� ��� ��� ��,,%� ��� ��� ��,,%� ��� ��� ��,,%� ��� ��� ��

1R�HV�SRW�WUHXUH�FDS�FRQFOXVLy�GH�OD�YDULDFLy�GH�OD�WHPSHUDWXUD�G·LQLFL�GH�GHVFRPSRVLFLy� MD�TXH�QR�KL�KD�FDQYLV�VLJQLILFDWLXV�HQ�YDULDU�G·XQ�JOLFLGLOqWHU�D�XQ� JOLFLGLOHVWHU� QL� HQ� DXJPHQWDU� OD� OODUJjULD� GH� OD� FDGHQD� FHQWUDO�� /D�WHPSHUDWXUD�GH�Pj[LPD�YHORFLWDW�GH�GHVFRPSRVLFLy�Wp�XQ�YDORU�PROW�VHPEODQW�SHU�D�WRWV�HOV�PRQzPHUV��FRPSUpV�HQ�XQ�LQWHUYDO�TXH�YD�GHV�GHOV�����&�ILQV�DOV�����&��/·~QLF�YDORU�TXH�VHJXHL[�XQD�WHQGqQFLD�FODUD�pV�HO�UHVLGX�D�����&�RQ�HV�SRW� FRPSURYDU� TXH� HQ� DQDU� DXJPHQWDQW� OD� SURSRUFLy� GH� FDGHQD� DOLIjWLFD� YD�



5HVXOWDWV�L�GLVFXVVLyBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
GLVPLQXLQW� HO� UHVLGX� D� DTXHVWD� WHPSHUDWXUD�� HVVHQW� XQ� FRPSRUWDPHQW� TXH�VHJXHL[HQ�WRWHV�OHV�VqULHV�GH�FRPSRVWRV�L�TXH�pV�O·HVSHUDW�

/·HVWDELOLWDW� WqUPLFD� GHOV� SROtPHUV� TXH� FRQWHQHQ� JUXSV� LPLQD� MD� KDYLD�HVWDW� HVWXGLDW� SHU�0LMD� L� FRO�ODERUDGRUV���� $TXHVWV� DXWRUV� KDYLHQ� GXW� D� WHUPH�PRGLILFDFLRQV�TXtPLTXHV�HQ�UHwQHV�HSR[L�FRQYHQFLRQDOV�DPE�GLIHUHQWV�GLIHQROV�LPLQD��WUREDQW�XQD�QRWDEOH�PLOORUD�GH�O·HVWDELOLWDW�WqUPLFD�UHVSHFWH�HO�'*(%$��
&RP�D�H[HPSOH�HV�PRVWUD�D�OD�ILJXUD�VHJ�HQW�OHV�SULPHUHV�GHULYDGHV�GHOV�WHUPRJUDPHV�FRUUHVSRQHQWV�DOV�PRQzPHUV�,,$���FRUED�FRORU�QHJUH���,,$���FRUED�FRORU�YHUG���,,$���FRUED�FRORU�EODX��L�,,$����FRUED�FRORU�YHUPHOO��

�&A��
���

�&�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

,,$�,,$�
,,$�
,,$��

)LJXUD������ &RPSDUDFLy�GH�O·HVWDELOLWDW�WqUPLFD�GHOV�GtPHUV�HQ�DOODUJDU�OD�FDGHQD�DOLIjWLFD�FHQWUDO

(OV� TXDWUH� FRPSRVWRV� SUHVHQWHQ� XQD� WHPSHUDWXUD� G·LQLFL� GH�GHVFRPSRVLFLy� VHPEODQW�� GRQDQW� OORF� D� XQD� SULPHUD� HWDSD� GH� GHJUDGDFLy� RQ�V·DVVROHL[�OD�Pj[LPD�YHORFLWDW�GH�GHVFRPSRVLFLy�DO�YROWDQW�GH�����&��(O�IHW�PpV�GHVWDFDEOH� pV� O·DSDULFLy� G·XQD� VHJRQD� HWDSD� GH� GHJUDGDFLy�� D� ����&�DSUR[LPDGDPHQW��HQ�DXJPHQWDU�OD�OODUJjULD�GH�OD�FDGHQD�DOLIjWLFD�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB5HVXOWDWV�L�GLVFXVVLy
&RPSDUDQW� OHV�FRUEHV�GH�'6&�GHOV�PRQzPHUV�DPE�HOV�VHXV�YDORUV�GH�OD�WHPSHUDWXUD�G·LQLFL�GH�GHVFRPSRVLFLy�HV�YD�SRGHU�FRQVWDWDU�TXH�O·H[RWHUPD�TXH�DSDUHL[� D� WHPSHUDWXUHV� VXSHULRUV� DOV� ����&� FRUUHVSRQ� D� XQ� SURFpV� GH� FXUDW�WqUPLF��SHUz�TXH�HVWj�SDUFLDOPHQW�VXSHUSRVDW�DPE�OD�GHJUDGDFLy�GHO�PRQzPHU�


	1.1. Introducció
	Malgrat això, els polímers cristall líquid presenten males propietats mecàniques en la direcció perpendicular a l'orientació. Aquesta deficiència es pot solventar mitjançant entrecreuament.
	IAn*
	IBn
	BIn
	IIAn
	AIIn
	IIBn
	J ab
	J bc
	Glicidilèters
	Glicidilesters

	Ci
	Ck
	Glicidilèters 
	Glicidilesters
	?H
	IA6


	IB3
	BI4
	Dímer



	SC
	277



