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�&HQWUR�GL�6SHULPHQWD]LRQH�H�$VVLVWHQ]D�$JULFROD�±�5HJLRQH�5ROOR������������$OEHQJD��69��
�6\QJHQWD�,WDOLD�6�S�$����9LD�*DOODUDWH�����������0LODQR�

PLQXWR�DQGUHD#WLVFDOL�LW�
�

5,$668172�
,O� ODYRUR�GHVFULYH�VLQWHWLFDPHQWH�OH�DWWLYLWj�VSHULPHQWDOL� VYROWH�SHU�YHULILFDUH�O¶HIILFDFLD�GL�XQ�
IRUPXODWR��D�EDVH�GL�D]R[\VWURELQ������J�/��H�GLIHQRFRQD]ROR������J�/���SHU�OD�ULGX]LRQH�GHL�
GDQQL�FDXVDWL�GD�DJHQWL�GL�PDO�ELDQFR�VX�JHUEHUD��UDQXQFROR��SHWXQLD��URVD�H�RUWHQVLD��7UD�LO������
H� LO� ����� VRQR� VWDWH� VYROWH� FLQTXH� SURYH� VSHULPHQWDOL� RSHUDQGR� LQ� FROWXUD� SURWHWWD� �JHUEHUD��
UDQXQFROR��SHWXQLD��URVD��R�LQ�SLHQR�FDPSR��RUWHQVLD��FRQ�VLVWHPL�GL�FROWLYD]LRQH�QRQ�LQ�FRQWDWWR�
FRQ� LO� VXROR�� /H� SURYH� KDQQR� FRQIHUPDWR� O¶HIILFDFLD� GHOOD�PLVFHOD� LQ� HVDPH�� QRQ� GLIIHUHQWH�
ULVSHWWR� DJOL� VWDQGDUG� GL� ULIHULPHQWR� XWLOL]]DWL� �ERVFDOLG� �� S\UDFORVWURELQ�� WHWUDFRQD]ROR��
EXSLULPDWH�� GLIHQRFRQD]ROR��� 'XUDQWH� O¶XOWLPD� SURYD� FRQGRWWD� VX� RUWHQVLD� q� VWDWR�� LQROWUH��
SRVVLELOH� RVVHUYDUH� O¶HIIHWWR� GL� FLQTXH� DSSOLFD]LRQL�� GL� FXL� DOPHQR� GXH� HIIHWWXDWH�
SUHYHQWLYDPHQWH�ULVSHWWR�DOOD�RVVHUYD]LRQH�GHL�SULPL�VLQWRPL�GL�PDODWWLD��GL�XQ�IRUPXODWR�D�EDVH�
GL� HSLWHOLR� DQLPDOH� LGUROL]]DWR� IOXLGR�� DG� HOHYDWD� FRQFHQWUD]LRQH� GL� DPLQRDFLGL� IDFLOPHQWH�
DVVLPLODELOL� H� SHSWLGL� GL� RULJLQH� QDWXUDOH� �+LFXUH� �� 6\QJHQWD��� 7DOH� ULVXOWDWR�� DQFRUFKp�
SUHOLPLQDUH� H� XOWHULRUPHQWH� GD� FRQIHUPDUH�� DSSDUH� LQWHUHVVDQWH� YLVWD� OD� QDWXUD� GHO� SURGRWWR��
LGHQWLILFDWR�FRPH�IHUWLOL]]DQWH������
3DUROH�FKLDYH��ORWWD�FKLPLFD��FROWXUH�IORULFROH��FROWXUH�LQ�YDVR��IXQJLFLGL�� �
�

6800$5<�
&21752/�2)�32:'(5<�0,/'(:�21�251$0(17$/6�:,7+�$�0,;785(�

2)�$=2;<6752%,1�$1'�',)(12&21$=2/(�
7KH�SDSHU�VXPPDUL]HV�H[SHULPHQWDO�DFWLYLWLHV�FDUULHG�RXW�WR�YHULI\�WKH�HIILFDF\�RI�D�PL[WXUH�RI�
D]R[\VWURELQ� ����� J�/�� DQG� GLIHQRFRQD]ROH� ����� J�/�� DJDLQVW� SRZGHU\� PLOGHZ� RQ� JHUEHUD��
UDQXQFXOXV��SHWXQLD��URVH��DQG�K\GUDQJHD��)LYH�H[SHULPHQWDO�WHVWV�ZHUH�FDUULHG�RXW�EHWZHHQ������
DQG� ������ LQ� SURWHFWHG� FURSV� �JHUEHUD�� SHUVLDQ� EXWWHUFXS�� SHWXQLD�� URVH�� LQ� KLJK� WHFKQRORJ\�
JUHHQKRXVHV�DQG�LQ�RSHQ�DLU��K\GUDQJHD���DOZD\V�VLPXODWLQJ�QRW�VRLO�ERXQG�SRWWHG�FURSV��7KH�
H[SHULPHQWDO� WHVWV�FRQILUPHG�WKH�JRRG�OHYHO�RI�HIILFDF\�RI� WKH�PL[WXUH�QRW�GLIIHUHQW�IURP�WKH�
UHIHUHQFH�VWDQGDUGV�XVHG��ERVFDOLG���S\UDFORVWURELQ��WHWUDFRQD]ROH��EXSLULPDWH��GLIHQRFRQD]ROH����
,QWHUHVWLQJ�UHVXOWV��DJDLQVW�SRZGHU\�PLOGHZ��ZHUH�REVHUYHG� LQ�SORWV� WUHDWHG�ZLWK� D� IRUPXODWH�
EDVHG�RQ�K\GURO\]HG�DQLPDO�HSLWKHOLXP�ZLWK� KLJK�FRQFHQWUDWLRQV�RI�DPLQR�DFLGV�DQG�QDWXUDO�
SHSWLGHV��+LFXUH�±�6\QJHQWD��DSSOLHG�ILYH� WLPHV��7KLV� UHVXOW��DOWKRXJK�SUHOLPLQDU\�DQG� WR�EH�
IXUWKHU�FRQILUPHG��DSSHDUV�WR�EH�RI�LQWHUHVW�FRQVLGHULQJ�WKDW�WKH�SURGXFW�LV�XVHG�DV�IHUWLOL]HU��
.H\�ZRUGV��FKHPLFDO�FRQWURO��RUQDPHQWDO�FURSV��SRWWHG�SODQWV��IXQJLFLGHV�
�

,1752'8=,21(�
/D�GLIHVD�QHL�FRQIURQWL�GL�DJHQWL�GL�PDO�ELDQFR�UDSSUHVHQWD�SHU�QXPHURVH�FROWXUH�RUQDPHQWDOL�

XQ�DVSHWWR�WDORUD�FULWLFR��)HUUDUL�HW�DO����������,�PDO�ELDQFKL��LQIDWWL��SRWHQGR�FRQVHUYDUH�LO�SURSULR�
LQRFXOR�VRWWR�IRUPD�GL�PLFHOLR�VX�PDWHULDOH�YHJHWDOH�D�ULSRVR��ULHVFRQR�DJHYROPHQWH�D�VXSHUDUH�
SHULRGL�DQFKH�SUROXQJDWL�LQ�DVVHQ]D�GL�FROWLYD]LRQH�R�GL�YHJHWD]LRQH��$JULRV���������
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�

/¶DWWLYLWj�VSHULPHQWDOH�GL�VHJXLWR�GHVFULWWD�KD�DYXWR�FRPH�SULQFLSDOH�RELHWWLYR�OD�YHULILFD�GHOOD�
HIILFDFLD�GL�$�����*��VRVSHQVLRQH�FRQFHQWUDWD��D]R[\VWURELQ�����J�/���GLIHQRFRQD]ROR�����
J�/�±�6\QJHQWD��SHU�OD�ULGX]LRQH�GHL�GDQQL�FDXVDWL�GD�DJHQWL�GL�PDO�ELDQFR�VX�GLYHUVH�FROWXUH�
RUQDPHQWDOL�WUD�FXL�JHUEHUD��FY�$OH[�H�$PDGHXV���UDQXQFROR��FY�(OHJDQFH�ZKLWH���SHWXQLD��FY�
6XQEDSLYH��� URVD� �,EULGL� GL� 0HLOODQG� FY� 0HLJRYLQ�� 0HLYUDLYRX�� 0HLPXIWLFD�� 0HLQPRQN\��
0HLPLORU\���DOOHYDWH�LQ�FROWXUD�SURWHWWD�H�RUWHQVLD��FY�%HOD�URVD��DOOHYDWD�LQ�SLHQ¶DULD���
�

0$7(5,$/,�(�0(72',�
7UD�LO������H�LO������VRQR�VWDWH�VYROWH�FLQTXH�SURYH�VSHULPHQWDWL�SUHVVR�OH�VWUXWWXUH�GHO�FHQWUR�

GL� VDJJLR� &H56$$�� VLPXODQGR� VLVWHPL� GL� FROWLYD]LRQH� RUGLQDULDPHQWH� XWLOL]]DWL� SHU� OD�
FROWLYD]LRQH�GL�VSHFLH�RUQDPHQWDOL�DOOHYDWH�SHU�OD�SURGX]LRQH�GL�YDVR�ILRULWR�LQ�VHUUD��VHUUH�DG�
HOHYDWD�WHFQRORJLD�±�()6$��������H�LQ�SLHQR�FDPSR��,Q�SDUWLFRODUH��VL�q�RSWDWR�SHU�O¶DGR]LRQH�GL�
VLVWHPL�GL�FROWLYD]LRQH�GL�SLDQWH�LQ�YDVR�LQ�DVVHQ]D�GL�FRQWDWWR�FRQ�LO�VXROR�RSHUDQGR�VX�EDQFDOL�
VRSUDHOHYDWL�� D� WHUUD� VX�SDYLPHQWR� LPSHUPHDELOH�� VX�FDQDOHWWD��/H�SURYH� VRQR�VWDWH�HIIHWWXDWH�
SRQHQGR�D�FRQIURQWR�L�GLYHUVL�IRUPXODWL�DSSOLFDWL�PHGLDQWH�LUURUD]LRQH�DG�DOWR�YROXPH�����������
/�KD���WDEHOOD�����
�

7DEHOOD����(OHQFR�GHL�IRUPXODWL�H�GHL�GRVDJJL�XWLOL]]DWL�QHOOH�SURYH�VSHULPHQWDOL�

3ULQFLSLR�DWWLYR� )RUPXODWR�
&RQFHQWUD]LRQH�

S�D�����
SHVR�SHVR��J�/��

'RVH�
IRUPXODWR��
�/�NJ�KD��

*
HUEHUD�

5DQXQFROR�

3HWXQLD�

5RVD��

2
UWHQVLD��

$]R[\VWURELQ���
GLIHQRFRQD]ROR� $�����*� ���������� �� �� �� [� � [�

���� [� [� �� [� ��
%RVFDOLG���S\UDFORVWURELQ�� 6LJQXP� ����������� ���� [� [� [� [� ��
7HWUDFRQD]ROR�� 'RPDUN����� ����� ���� [� [� �� [� ��
%XSLULPDWH�� 1LPURG� ����� �� �� �� �� �� [�
'LIHQRFRQD]ROR�� 6FRUH����(&� ����� �� �� �� �� [� ��
(SLWHOLR�DQLPDOH�LGUROL]]DWR�
IOXLGR
�� +LFXUH� �� ���� [� �� [� [� [�


�DG�HOHYDWD�FRQFHQWUD]LRQH�GL�DPLQRDFLGL�IDFLOPHQWH�DVVLPLODELOL�H�SHSWLGL�GL�RULJLQH�QDWXUDOH�
�
/R�VFKHPD� VSHULPHQWDOH�DGRWWDWR�KD�SUHYLVWR� OD� UHDOL]]D]LRQH�GL�DOPHQR��� UHSOLFD]LRQL�SHU�

RJQL�WUDWWDPHQWR��FRVWLWXLWH�GD�QRQ�PHQR�GL����SLDQWH�GLVSRVWH�VX�XQD�VXSHUILFLH�YDULDELOH�GD���D�
��P��LQ�IXQ]LRQH�GHOOD�VSHFLH��RUJDQL]]DWH�FRQ�XQR�VFKHPD�D�EORFFKL�UDQGRPL]]DWL��$�SDUWLUH�
GDOOD�RVVHUYD]LRQH�GHL�SULPLVVLPL�VLQWRPL�VRQR�VWDWL�UHDOL]]DWL�L�ULOLHYL�ILQDOL]]DWL�DOOD�UDFFROWD�GL�
GDWL�GL�GLIIXVLRQH�H�JUDYLWj�GHOOH�LQIH]LRQL�ULVSHWWLYDPHQWH�HVSUHVVH�FRPH�SHUFHQWXDOH�GL�IRJOLH�
LQIHWWH�H�GL�VXSHUILFLH�IRJOLDUH�LQIHWWD��GL�FXL�VROR�OD�VHFRQGD�q�ULSRUWDWD�LQ�TXHVWR�ODYRUR�TXDOH�
LQGLFDWRUH�GHOO¶HIILFDFLD�GHL�WUDWWDPHQWL�SRVWL�D�FRQIURQWR��,�GDWL�VRQR�VWDWL�VRWWRSRVWL�DG�DQDOLVL�
GHOOD�YDULDQ]D��$QRYD��H�OH�PHGLH�FRQIURQWDWH�FRQ�LO�WHVW�GL�7XNH\�FRQ�S�����������
�

5,68/7$7,�
6X�JHUEHUD��WDEHOOD����O¶DSSOLFD]LRQH�GHO�IRUPXODWR�$�����*��GD�VROR�R�DVVRFLDWR�FRQ�+LFXUH��

HIIHWWXDWD� LQ� FRQFRPLWDQ]D� FRQ� OH� SULPH� LQIH]LRQL� GL� PDO� ELDQFR�� KD� SHUPHVVR� GL� OLPLWDUH�
VLJQLILFDWLYDPHQWH�OH�LQIH]LRQL�GHO�SDWRJHQR�VLPLOPHQWH�D�TXDQWR�JDUDQWLWR�GDOOD�DSSOLFD]LRQH�
GHL�GXH�VWDQGDUG�GL�ULIHULPHQWR��
�
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7DEHOOD� ��� (IILFDFLD� GHL� GLYHUVL� IRUPXODWL� VXOOD� JUDYLWj� GHOOH� LQIH]LRQL� GL� PDO� ELDQFR�
�3RGRVSKDHUD� IXVFD�� VX� JHUEHUD� DOOHYDWD� LQ� VHUUD� HVSUHVVD� FRPH� SHUFHQWXDOH� GL� VXSHUILFLH�
IRJOLDUH�LQIHWWD��$OEHQJD��������QHL�YDUL�ULOLHYL�

7HVL�
�

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

7HVWLPRQH�QRQ�WUDWWDWR� ��������E
� ��������D� ������������D� ����������E� �������� E� �������� E�

$�����*�� �����DE� ��������D� ������������D� �����������D� ��������� D� ��������� D�

$�����*���+LFXUH� ����DE� ��������D� �����������D� �����������DE� ��������� DE� ��������� D�

6LJQXP� ����D� ��������D� ������������D� �����������D� ��������� D� ��������� D�

'RPDUN����� ����DE� ��������D� ������������D� �����������D� ��������� D� ��������� D�
7UDSLDQWR�������7UDWWDPHQWL���������������������
��,QWHUYHQWR�GL�VIRJOLDWXUD�VXFFHVVLYR�DO�ULOLHYR����

,�YDORUL�GHOOD�PHGHVLPD�FRORQQD�VHJXLWL�GDOOD�VWHVVD� OHWWHUD�QRQ�GLIIHULVFRQR�WUD� ORUR�VHFRQGR�LO� WHVW�GL�
7XNH\��S�������
�
7DEHOOD����(IILFDFLD�GHL�GLYHUVL�IRUPXODWL�VXOOD�JUDYLWj�GHOOH�LQIH]LRQL�GL�PDO�ELDQFR��(U\VLSKH�
DTXLOHJLDH�YDU��UDQXQFXOL��VX�UDQXQFROR�DOOHYDWR�LQ�VHUUD�HVSUHVVD�FRPH�SHUFHQWXDOH�GL�VXSHUILFLH�
IRJOLDUH�LQIHWWD��$OEHQJD��������QHL�GXH�ULOLHYL�

7HVL�
�

����� �����

7HVWLPRQH�QRQ�WUDWWDWR� ���������������������� E
� ��������������������������� E�

$�����*� ��������������������� D� �������������������������� D�

6LJQXP�� ����������������������� D� ���������������������������� D�

'RPDUN����� ��������������������� D� �������������������������� D�
7UDSLDQWR������7UDWWDPHQWL�������������������

�9HGL�WDEHOOD���
�
6LPLOPHQWH��DQFKH�VX�UDQXQFROR��WDEHOOD����O¶DSSOLFD]LRQH�GHO�IRUPXODWR�$�����*��HIIHWWXDWD�

SUHYHQWLYDPHQWH� DOOD� RVVHUYD]LRQH� GHOOH� LQIH]LRQL� GL� PDO� ELDQFR�� KD� SHUPHVVR� GL� OLPLWDUH�
VLJQLILFDWLYDPHQWH�OH�LQIH]LRQL�GHO�SDWRJHQR�LQ�PRGR�QRQ�GLIIHUHQWH�GD�TXDQWR�JDUDQWLWR�GDOOD�
DSSOLFD]LRQH�GHL�GXH�VWDQGDUG�GL�ULIHULPHQWR����
6X� URVD� �WDEHOOD� �D�� �E�� XQD� SULPD� SURYD� VSHULPHQWDOH�� LQ� SUHVHQ]D� GL� LQIH]LRQL� QRQ�

SDUWLFRODUPHQWH� JUDYL�� KD� SUHYLVWR� VXOOH� VWHVVH� SLDQWH� OD� UHDOL]]D]LRQH� GL� GXH� VHTXHQ]H� GL�
WUDWWDPHQWL�GD� WUH� LQWHUYHQWL�FLDVFXQR�HG� LQWHUYDOODWL�GD�XQ�SHULRGR�GL�QRQ�PHQR�GL����JLRUQL��
/¶DSSOLFD]LRQH� GHO� IRUPXODWR� $�����*�� GD� VROR� R� DVVRFLDWR� DOO¶DSSOLFD]LRQH� GL� +LFXUH��
HIIHWWXDWD� LQ� FRQFRPLWDQ]D� FRQ� OH� SULPH� LQIH]LRQL� GL� PDO� ELDQFR�� KD� SHUPHVVR� GL� OLPLWDUH�
VLJQLILFDWLYDPHQWH�OH�LQIH]LRQL�GHO�SDWRJHQR�VLPLOPHQWH�D�TXDQWR�JDUDQWLWR�GDOOD�DSSOLFD]LRQH�
GHL�GXH�VWDQGDUG�GL�ULIHULPHQWR����
�
�
�
�
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7DEHOOD� �D�� (IILFDFLD� GHL� GLYHUVL� IRUPXODWL� VXOOD� JUDYLWj� GHOOH� LQIH]LRQL� GL� PDO� ELDQFR�
�3RGRVSKDHUD� SDQQRVD�� VX� URVD� DOOHYDWD� LQ� VHUUD�� HVSUHVVD� FRPH� SHUFHQWXDOH� GL� VXSHUILFLH�
IRJOLDUH�LQIHWWD��$OEHQJD��������H�ULOLHYL�GRSR�LO�SULPR�EORFFR�GL�WUDWWDPHQWL�
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7DEHOOD� �E�� (IILFDFLD� GHL� GLYHUVL� IRUPXODWL� VXOOD� JUDYLWj� GHOOH� LQIH]LRQL� GL� PDO� ELDQFR�
�3RGRVSKDHUD�SDQQRVD��VX�URVD�DOOHYDWD�LQ�VHUUD�HVSUHVVD�FRPH�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�
LQIHWWD��$OEHQJD��������H�ULOLHYL�GRSR�LO�VHFRQGR�EORFFR�GL�WUDWWDPHQWL�
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7DEHOOD� ��� (IILFDFLD� GHL� GLYHUVL� IRUPXODWL� VXOOD� JUDYLWj� GHOOH� LQIH]LRQL� GL� PDO� ELDQFR�
�3RGRVSKDHUD�SDQQRVD��VX�URVD�DOOHYDWD�LQ�VHUUD�HVSUHVVD�FRPH�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�
LQIHWWD��$OEHQJD��������QHL�YDUL�ULOLHYL�
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6X�URVD�XQD�VHFRQGD�SURYD�VSHULPHQWDOH��WDEHOOD�����DQFRUD�XQD�YROWD�LQ�SUHVHQ]D�GL�SUHVVLRQH�
GL�PDODWWLD�QRQ�SDUWLFRODUPHQWH�HOHYDWD��PD�TXHVWD�YROWD�VXFFHVVLYDPHQWH�D�VROL�GXH�WUDWWDPHQWL��
KD�FRQIHUPDWR�FKH�O¶DSSOLFD]LRQH�GHO�IRUPXODWR�$�����*��GD�VROR�R�DVVRFLDWR�DOO¶DSSOLFD]LRQH�
GL�+LFXUH��HIIHWWXDWD�LQ�FRQFRPLWDQ]D�FRQ�OH�SULPH�LQIH]LRQL�GL�PDO�ELDQFR�VX�JHUEHUD��q�VWDWD�LQ�
JUDGR�GL� OLPLWDUH� VLJQLILFDWLYDPHQWH� OH� LQIH]LRQL� GHO� SDWRJHQR� VLPLOPHQWH� D� TXDQWR� JDUDQWLWR�
GDOOD�DSSOLFD]LRQH�GL�DOPHQR�GXH�VWDQGDUG�GL�ULIHULPHQWR�6FRUH����(&�H�'RPDUN��������
6X�SHWXQLD��WDEHOOD����O¶DSSOLFD]LRQH�GHO�IRUPXODWR�$�����*��TXHVWD�YROWD�D���/�KD��GD�VROR�R�

DVVRFLDWR�DOO¶DSSOLFD]LRQH�GL�+LFXUH��HIIHWWXDWD�LQ�FRQFRPLWDQ]D�FRQ�OH�SULPH�LQIH]LRQL�GL�PDO�
ELDQFR��KD�SHUPHVVR�GL�OLPLWDUH�VLJQLILFDWLYDPHQWH�OH�LQIH]LRQL�GHO�SDWRJHQR�VLPLOPHQWH�D�TXDQWR�
JDUDQWLWR�GDOOD�DSSOLFD]LRQH�GL�6LJQXP�XWLOL]]DWR�TXDOH�XQLFR�VWDQGDUG�GL�ULIHULPHQWR��6X�RUWHQVLD�
�WDEHOOD����O¶DSSOLFD]LRQH�GHO�IRUPXODWR�$�����*��GD�VROR�R�DVVRFLDWR�DOO¶DSSOLFD]LRQH�GL�+LFXUH�
KD� SHUPHVVR� GL� OLPLWDUH� VLJQLILFDWLYDPHQWH� OH� LQIH]LRQL� GHO� SDWRJHQR� VLPLOPHQWH� D� TXDQWR�
JDUDQWLWR�GDOOD�DSSOLFD]LRQH�GHOOR�VWDQGDUG�GL�ULIHULPHQWR��LQGLSHQGHQWHPHQWH�GDOO¶LQWHUYDOOR�GL�
DSSOLFD]LRQH�� 9DOH� OD� SHQD� VHJQDODUH�� SHUz�� O¶LQWHUHVVDQWH� HIIHWWR� GHOOD� VROD� DSSOLFD]LRQH� GL�
+LFXUH�DSSOLFDWR�GD�VROR��FLQTXH�LQWHUYHQWL�HIIHWWXDWL�D�FDGHQ]D�VHWWLPDQDOH��GL�FXL�DOPHQR�GXH�
HIIHWWXDWL�SUHYHQWLYDPHQWH�ULVSHWWR�DOOD�RVVHUYD]LRQH�GHL�SULPL�VLQWRPL�GL�PDODWWLD��VRQR�SDUVL�LQ�
JUDGR�GL�JDUDQWLUH�XQD�VRGGLVIDFHQWH�SURWH]LRQH�GHOOD�FROWXUD�� WDOL�GDWL�VSHULPHQWDOL��DQFRUFKp�
SUHOLPLQDUL�H�QRQ�FRQIHUPDWL�GD�XQ�SUHFHGHQWH�VDJJLR�VX�URVD��WDEHOOD�����DSSDLRQR�HVWUHPDPHQWH�
LQWHUHVVDQWL��PD�GRYUDQQR�HVVHUH�XOWHULRUPHQWH�FRQIHUPDWL�����
�
7DEHOOD����(IILFDFLD�GHL�GLYHUVL� IRUPXODWL�VXOOD�JUDYLWj�GHOOH� LQIH]LRQL�GL�PDO�ELDQFR� �2LGLXP�
ORQJLSHV��VX�SHWXQLD�DOOHYDWD� LQ�VHUUD�HVSUHVVD�FRPH�SHUFHQWXDOH�GL�VXSHUILFLH� IRJOLDUH� LQIHWWD�
�$OEHQJD��������QHL�YDUL�ULOLHYL�

7HVL�
�
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+LFXUH� �������� D� ����������� D� �����������D� ������������D� �����������D� �������� D�
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�,QWHUYHQWR�GL�VIRJOLDWXUD�VXFFHVVLYR�DO�ULOLHYR�

�9HGL�WDEHOOD���

�
',6&866,21(�(�&21&/86,21,�

6XOOD� EDVH� GHL� GDWL� UDFFROWL� LO� IRUPXODWR� $�����*� �VRVSHQVLRQH� FRQFHQWUDWD�� D]R[\VWURELQ�
���J�/� �� GLIHQRFRQD]ROR� ���� J�/� ±� 6\QJHQWD�� q� DSSDUVR� LQ� JUDGR� GL� JDUDQWLUH� XQ¶DGHJXDWD�
SURWH]LRQH�GDOOH�LQIH]LRQL�GL�PDO�ELDQFR��VLPLOPHQWH�D�TXDQWR�RVVHUYDWR�QHOOH�SDUFHOOH�WUDWWDWH�
FRQ�JOL�VWDQGDUG�GL�ULIHULPHQWR��VX�WXWWH�OH�VSHFLH�RJJHWWR�GHL�VDJJL�VLD�TXDQGR�DSSOLFDWR�D�����
O�KD�VLD�TXDQGR�DSSOLFDWR�D���/�KD��$WWXDOPHQWH��DOPHQR�DO�PRPHQWR�GHOOD�VWHVXUD�GHO�SUHVHQWH�
ODYRUR��QRQ�VRQR�GLVSRQLELOL� IRUPXODWL� D�EDVH�GL� D]R[\VWURELQ�DPPHVVL�SHU� O¶DSSOLFD]LRQH� VX�
VSHFLH�RUQDPHQWDOL��DO�FRQWUDULR�GL�GLIHQRFRQD]ROR��DPPHVVR�DQFKH�VX�VSHFLH�RUQDPHQWDOL��PD�
PDL�LQ�PLVFHOD�FRQ�DOWUL�SULQFLSL�DWWLYL��
�
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7DEHOOD� ��� (IILFDFLD� GHL� GLYHUVL� IRUPXODWL� VXOOD� GLIIXVLRQH� GHOOH� LQIH]LRQL� GL� PDO� ELDQFR�
�3VHXGRLGLXQ� KRUWHQVLDH� DSSDUWHQHQWH� D�(U\VLSKH� DTXLOHJLDH� ³FODGH´�� VX� RUWHQVLD� DOOHYDWD� LQ�
SLHQR�FDPSR�HVSUHVVD�FRPH�SHUFHQWXDOH�GL�VXSHUILFLH�IRJOLDUH�LQIHWWD� �$OEHQJD��������QHL�YDL�
ULOLHYL�
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�9HGL�WDEHOOD���
�
/D�SRVVLELOH�GLVSRQLELOLWj�GHO�IRUPXODWR�$�����*�SRWUHEEH��TXLQGL��PHWWHUH�D�GLVSRVL]LRQH��

DQFKH� QHO� FRPSDUWR� IORURYLYDLVWLFR�� XQD� VRVWDQ]D� DWWLYD� �D]R[\VWURELQ��� LQ� PLVFHOD� FRQ�
GLIHQRQD]ROR��HQWUDPEL�FDUDWWHUL]]DWL�GD�GLIIHUHQWH�PHFFDQLVPR�GL�D]LRQH�>D]R[\VWURELQ��FRGLFH�
)5$&� ���� 4R,� �JHQH� F\W� E�� DWWLYR� VXO� FRPSOHVVR� ,,,�� FLWRFURPR� EF��XELTXLQRO� RVVLGDVL���
GLIHQRFRQD]ROR� FRGLFH� )5$&� ��� '0,� LQLELWRUL� GHOOD� GHPHWLOD]LRQH� &��� QHOOD� VLQWHVL� GHJOL�
VWHUROL@��2FFRUUH��GD�XOWLPR��ULFRUGDUH�FKH��DOPHQR�QHO�FDVR�GHOOH�VHOH]LRQL�YDULHWDOL�XWLOL]]DWH��
QRQ� VRQR� PDL� VWDWL� RVVHUYDWL� IHQRPHQL� GL� ILWRWRVVLFLWj�� ,QILQH�� YDOH� OD� SHQD� VHJQDODUH�
O¶LQWHUHVVDQWH� HIIHWWR�GL� FLQTXH� DSSOLFD]LRQL� GL�+LFXUH�� GL� FXL� GXH� HIIHWWXDWH�SUHYHQWLYDPHQWH�
ULVSHWWR�DOOD�RVVHUYD]LRQH�GHL�SULPL�VLQWRPL�GL�PDODWWLD��UHJLVWUDWR�VX�RUWHQVLD��

�
�

/$925,�&,7$7,�
$$99��������'DWD�&ROOHFWLRQ�RI�([LVWLQJ�'DWD�RQ�3URWHFWHG�&URS�6\VWHPV� LQ� WKH�(XURSHDQ�

0HPEHU�6WDWHV�±�&RGLQJ�0DQXDO��()6$�-RXUQDO���������������
$JULRV�*���������3ODQW�3DWKRORJ\��WK�(GLWLRQ��$FDGHPLF�3UHVV������SS��
)HUUDUL�0���0HQWD�$���0DUFRQ�(���0RQWHUPLQL�$���������0DODWWLH�H�SDUDVVLWL�GHOOH�SLDQWH�GD�ILRUH��

RUQDPHQWDOL�H�IRUHVWDOL��(GDJULFROH��%RORJQD������SS��
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