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3XU� ULPDQHQGR� OR�]ROIR� LO�SURGRWWR�FKLDYH�QHOOD�GLIHVD�GHOOD�YLWH� LQ�XQ�FRQWHVWR�GL� ULQQRYDWR�
LQWHUHVVH�SHU�OD�YLWLFROWXUD�ELRORJLFD�VRQR�VWDWH�PHVVH�D�FRQIURQWR��LQ�XQD�SURYD�TXDGULHQQDOH�
LQ�7RVFDQD��VWUDWHJLH�GL�GLIHVD�DQWLRGLFD�XWLOL]]DQGR�QXRYL�SURGRWWL�GL�RULJLQH�QDWXUDOH��/H�WHVL�D�
FRQIURQWR� KDQQR� YLVWR� XWLOL]]DUH� LQ� VWUDWHJLD� L� VHJXHQWL� IRUPXODWL� FRPPHUFLDOL�� 5RPHR�
�FRVWLWXLWR� GD� HVWUDWWL� GL� SDUHWH� GL� 6DFFKDURPLFHV��� .XPXOXV� �]ROIR� PLFURQL]]DWR��� 6DNDOLD�
�HVWUDWWL� GL�3RO\JRQDFHD��� 'XR)UXLW� �IDULQD� H� ROLR� GL�%UDVVLFDFHH��� 1HO� TXDGULHQQLR�� DYHQGR�
VHJXLWR� WXUQL� G¶LQWHUYHQWR� PHGLDPHQWH� GL� ���� JLRUQL�� OH� WHVL� WUDWWDWH� VRQR� ULVXOWDWH�
VWDWLVWLFDPHQWH� PLJOLRUL� ULVSHWWR� DO� QRQ� WUDWWDWR� H� WUD� ORUR� GLIIHUHQWL�� ,Q� SDUWLFRODUH� EXRQL�
ULVXOWDWL�� SDUDJRQDELOL� DO� WUDWWDWR� FRQ� ]ROIR�� VRQR� VWDWL� RWWHQXWL� QHOOH� WHVL� WUDWWDWH� FRQ� 6DNDOLD��
5RPHR�]ROIR� H� 'XR)UXLW�� ,Q� TXHVW¶XOWLPR� FDVR� VRQR� VWDWL� LQL]LDOPHQWH� RVVHUYDWL� GDQQL� GD�
ILWRWRVVLFLWj��QRQ�SL��ULVFRQWUDWL�DG�HOHYDWL�OLYHOOL�QHL�VXFFHVVLYL�DQQL��DQFKH�LQ�UHOD]LRQH�DG�XQD�
ULGX]LRQH�GHO�GRVDJJLR��/D�WHVL�FRQ�VROR�5RPHR�KD�FRPXQTXH�PRVWUDWR�XQD�GLVFUHWD�FDSDFLWj�
QHO�FRQWHQLPHQWR�GHOO¶RLGLR���
3DUROH�FKLDYH��(U\VLSKH�QHFDWRU��RLGLR�GHOOD�YLWH��,65�

�
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)LYH� FRQWURO� VWUDWHJLHV�� EDVHG� RQ� QHZ� QDWXUDO� SURGXFWV�� ZHUH� FRPSDUHG� LQ� D� IRXU�\HDU�
H[SHULPHQW� LQ� 7XVFDQ\� IRU� WKH� FRQWURO� RI� JUDSHYLQH� SRZGHU\� PLOGHZ�� 'LIIHUHQW� GHIHQFH�
SURWRFROV�ZHUH�DSSOLHG�XVLQJ�WKH�IROORZLQJ�FRPPHUFLDO�SURGXFWV��5RPHR��6DFFKDURP\FHV�ZDOO�
H[WUDFWV��� 5RPHR�.XPXOXV� �PLFURQL]HG� VXOSKXU��� 6DNDOLD� �3RO\JRQDFHDH� H[WUDFW��� 'XR)UXLW�
�%UDVVLFDFHH�RLO�DQG�IORXU���.XPXOXV��PLFURQL]HG�VXOSKXU���7KH�SURGXFWV�ZHUH�VSUD\HG�HYHU\�
����GD\V��7KH�UHVXOWV�VKRZHG�WKDW�DOO�WKH�WUHDWHG�YLQHV�ZHUH�VWDWLVWLFDOO\�KHDOWKLHU�WKDQ�WKH�QRQ�
WUHDWHG� RQHV�� 'LIIHUHQFHV� HPHUJHG� DPRQJ� WKH� WUHDWPHQWV�� 6DWLVI\LQJ� UHVXOWV�� FRPSDUDEOH� WR�
VXOSKXU� WUHDWPHQWV�� ZHUH� REWDLQHG� ZLWK� 6DNDOLD�� 5RPHR�6XOSKXU� DQG� 'XR)UXLW�� 7KH�
SK\WRWR[LFLW\�REVHUYHG�IRU�'XR�)UXLW�ZDV�RYHUFRPH�E\�D�GRVH�UHGXFWLRQ����7KH�UHVXOWV�VKRZHG�
WKH�SRVVLELOLW\�RI�VHWWLQJ�XS�LQQRYDWLYH�GHIHQFH�SURWRFROV�ZLWK� ORZHU��RU�HYHQ�ZLWKRXW�� VXOIXU�
WUHDWPHQWV��
.H\ZRUGV��(U\VLSKH�QHFDWRU��SRZGHU\�PLOGHZ�
�

,1752'8=,21(�
,Q�YLWLFROWXUD� OR�]ROIR�ULVXOWD�HVVHUH�DQFRUD�DPSLDPHQWH�XWLOL]]DWR�QHOOD� ORWWD�FRQWUR� O¶RLGLR�

>(U\VLSKH� �8QFLQXOD�� QHFDWRU� 6FKZ�@�� /H� TXDQWLWj� LPPHVVH� QHO� YLJQHWR� ULVXOWDQR� HVVHUH��
VSHFLDOPHQWH� QHO� FDVR� GL� WUDWWDPHQWL� SROYHUXOHQWL�� QRWHYROL� FRQ� ULIOHVVL� QRQ� WUDVFXUDELOL� VXOOD�
TXDOLWj� DPELHQWDOH�� 'DO� SXQWR� GL� YLVWD� HQRORJLFR� OR� ]ROIR� JLRFD� XQ� UXROR� IRQGDPHQWDOH�
FRQFRUUHQGR�DOOD�GHWHUPLQD]LRQH�GHO�SURILOR�RUJDQROHWWLFR�GHL�YLQL� �3LYD�HW� DO���������GDWD� OD�
GLUHWWD� FRUUHOD]LRQH� WUD� OD� TXDQWLWj� GL� ]ROIR� VXOOH�XYH� LQ� HSRFD�GL� UDFFROWD� H� OD� SURGX]LRQH�GL�
LGURJHQR�VROIRUDWR�LQ�IDVH�GL�IHUPHQWD]LRQH�DOFROLFD��6FKXW]�H�.XQNHH���������6XOOD�EDVH�GL�WDOL�
HYLGHQ]H�HG�LQ�UHOD]LRQH�DOOD�SUHVHQWD]LRQH�GL�QXRYL�DQWLRGLFL��2UWXJQR�HW�DO���������3XMRV�HW�



DO���������SHU�OD�GLIHVD�GHOOD�YLWH��VL�q�LPSRVWDWD�XQD�SURYD�TXDGULHQQDOH�FKH�KD�YLVWR�XWLOL]]DUH�
LQ�VWUDWHJLD�L�VHJXHQWL�SURGRWWL�FRPPHUFLDOL��6DNDOLD��5RPHR��'XR)UXLW��.XPXOXV�FRQ�OR�VFRSR�
GL� VDJJLDUQH� O¶HIILFDFLD� FRQWUR� (U\VLSKH� QHFDWRU� XWLOL]]DQGROL� GD� VROL� R�� LQ� DOFXQL� FDVL�� LQ�
FRPELQD]LRQH�WUD�ORUR��3XMRV�HW�DO�������E��2UWXJQR�HW�DO�������E����

�
0$7(5,$/,�(�0(72',�

/H�SURYH�VRQR�VWDWH�HVHJXLWH�QHO�TXDGULHQQLR���������QHO�FRPSUHQVRULR�GL�$UH]]R��,�SULPL�
GXH�DQQL�VL�q�RSHUDWR�XQ�YLJQHWR�FRVWLWXLWR�GDOOD�YDULHWj�&KDUGRQQD\��SHU�LO�VHFRQGR�ELHQQLR�q�
VWDWR�VFHOWR�XQ�YLJQHWR�FRVWLWXLWR�GDOOD�FXOWLYDU�0DOYDVLD�1��/R�VFKHPD�VSHULPHQWDOH�XWLOL]]DWR�
q� VWDWR� LO� EORFFR� UDQGRPL]]DWR� FRQ� TXDWWUR� ULSHWL]LRQL�� ,� SURGRWWL� LPSLHJDWL� QHOOD� SURYD�� OH�
VWUDWHJLH�� OH� GDWH� GHL� WUDWWDPHQWL� H� OH� IDVL� IHQRORJLFKH� FRUULVSRQGHQWL� VRQR� ULDVVXQWH� QHOOH�
WDEHOOH���H�����
�

7DEHOOD����(OHQFR�SULQFLSL�DWWLYL��GRVL�H�VWUDWHJLH�QHOOH�SURYH�FRQGRWWH�QHO�TXDGULHQQLR���������

7HVL� 1RPH�
FRPPHUFLDOH� S�D�� ��R�

��J�/��S�D��

'RVH�
G¶LPSLHJR�

6WUDWHJLH�

J�R�P/�K/� ��������
�� 7HVWLPRQH� �� �� �� ��
�� 5RPHR� &HUHYLVLDQH� ��� ��� Į�Ȧ�

�� 5RPHR� &HUHYLVLDQH� ��� ��� Į�Ȧ�
.XPXOXV� =ROIR� ��� ���� Į�Ȧ�

�� .XPXOXV� =ROIR� ��� ���� Į�Ȧ�

�� 6DNDOLD� 5��VDFKDOLQHQVLV� ��� ���� Į�Ȧ�

�� 'XR)UXLW�
)DULQD�GL�EUDVVLFDFHH� ��� ���
� Į�Ȧ�
2OLR�GL�EUDVVLFDFHH� ����� ���
� Į�Ȧ�


�1HO������OH�GRVL�G¶LPSLHJR�VRQR�VWDWH�SHU�LO�'XR)UXLW�GL������J�K/�GL�IDULQD�H�����P/�K/�GL�ROLR��SRL�
GLPH]]DWH�QHJOL�DQQL�VXFFHVVLYL��
�
7DEHOOD����6WUDWHJLH�H�GDWH�GHL�WUDWWDPHQWL�QHOOH�SURYH�HIIHWWXDWH�GXUDQWH�LO�TXLQTXHQQLR������
���
6WUDWHJLD� ����� ����� ����� �����
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�
,� WUDWWDPHQWL� VRQR�VWDWL� HVHJXLWL� FRQ�SRPSD�D� VSDOOD�D�PRWRUH� �+RQGD�PRGHOOR�:-5�������

GLVWULEXHQGR� XQ� TXDQWLWDWLYR� G¶DFTXD� DOO¶LQFLUFD� GL� ����� K/�KD�� ,� ULOLHYL� KDQQR� ULJXDUGDWR� OH�
LQIH]LRQL� GL� RLGLR� RVVHUYDWH� VLD� VXL� JUDSSROL� FKH� VXOOH� IRJOLH��*OL� LQGLFL� XWLOL]]DWL� VRQR� VWDWL��
O¶LQWHQVLWj� G¶DWWDFFR� GL� RLGLR� GHOOD� YLWH� �,QWHQVLWj����� FDOFRODWD�� XWLOL]]DQGR� XQD� VFDOD� GL� VHL�
FODVVL��������VHFRQGR�OD�IRUPXOD�GL�7RZQVHQG�+HXEHUJHU��OD�GLIIXVLRQH�SHUFHQWXDOH�G
LQIH]LRQH�
GHOOD�PDODWWLD� �'LIIXVLRQH���� HG� LQILQH� LO� JUDGR� G
D]LRQH� GHOO
DQWLFULWWRJDPLFR� �(IILFDFLD����
GHWHUPLQDWR� DWWUDYHUVR� OD� IRUPXOD�GL�$EERWW��/H�RVVHUYD]LRQL� VXOOR� VYLOXSSR� HSLGHPLFR�GHOOD�
PDODWWLD�VRQR�VWDWH�HIIHWWXDWH�FRQWUROODQGR��������RUJDQL�SHU�RJQL�ULSHWL]LRQH��,�GDWL�VRQR�VWDWL�

544



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

� � � � � � � � � � ��
�
� � �

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

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

� � � ��
�

� � � � � � � � � � � � � �

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

�
� � � � � � � � � � � � �

�

�
� � � � � � � � � � � � � � �

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

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

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

545



,� JLRUQL� GL� SLRJJLD� ULOHYDWL� SHU� RJQL� DQQR� GDO� SULPR� DSULOH� DO� ��� VHWWHPEUH� VRQR� VWDWL�� QHO�
������ ���� QHO� ������ ���� QHO� ������ ���� QHO� ������ ���� ,�PLOOLPHWUL� FDGXWL� SHU� JOL� DQQL� RJJHWWR�
GHOOD� SURYD� VRQR� VWDWL� ULVSHWWLYDPHQWH�� ����� ����� ����� ���� H� ����� /H� SLRJJH� VL� VRQR�
FRQFHQWUDWH��FRPH�GL�QRUPD��QHO�SHULRGR�DSULOH�PDJJLR���
&RQVHJXHQWHPHQWH� DOO¶DQGDPHQWR� WHUPLFR� H� DOOH� SLRJJH� FDGXWH� QHO� SHULRGR�� L� GXH� YLWLJQL�

KDQQR�PDQLIHVWDWR�OH�ORUR�IDVL�IHQRORJLFKH�FRVu�FRPH�ULOHYDWR�H�ULSRUWDWR�QHOOD�WDEHOOD������
�

7DEHOOD����)DVL�IHQRORJLFKH�GHL�YLWLJQL�&KDUGRQQD\�����������H�0DOYDVLD�1�������������$5��

$QQR� )DVH�IHQRORJLFD��GDWD�PHGLD���
*HUPRJO�� )LRULWXUD� $OOHJDJLRQH� &KLXVXUD�JU�� ,QYDLDWXUD� 0DWXUD]LRQH�

�����&� ��DSU� ��JLX� ���JLX� ���OXJ� ���OXJ� ���VHW�
�����&� ���PDU� ���PDJ� ��JLX� ��OXJ� ���OXJ� ��VHW�
�����0� ��DSU� ��JLX� ���JLX� ��OXJ� ���OXJ� ��RWW�
�����0� ��DSU� ��JLX� ���JLX� ��OXJ� ���OXJ� ��RWW�

�

$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL�������
/D� VWDJLRQH� QRQ� q� VWDWD� SDUWLFRODUPHQWH� IDYRUHYROH� DOOR� VYLOXSSR� GHOO¶RLGLR� VLD� SHU� XQ�

ULWDUGDWR� JHUPRJOLDPHQWR� VLD� SHU� FRQGL]LRQL� FOLPDWLFKH� DYYHUVH�� 1HO� SHULRGR� SULPDYHULOH� VL�
VRQR� UHJLVWUDWH� EDJQDWXUH� IRJOLDUL� IUHTXHQWL� D� FDXVD� GDOO¶DOWD� XPLGLWj� SUHVHQWH� DVVRFLDWD� DG�
HVFXUVLRQL�WHUPLFKH��WUD�JLRUQR�H�QRWWH��LPSRUWDQWL��ILJ������/D�FRPSDUVD�VX�JUDSSROR��GHL�SULPL�
DWWDFFKL� GL� RLGLR�� q� VWDWD� VHJQDODWD� LO� ����� FRQ� DFLQL� LQ� IDVH� GL� DFFUHVFLPHQWR�� 1HO� VHFRQGR�
SHULRGR�� D� VHJXLWR� GL� XQ� DEEDVVDPHQWR� GHOOH� WHPSHUDWXUH�PDVVLPH� H� GHO� ULJRJOLR� YHJHWDWLYR�
IDYRULWR�GDOOH�SLRJJH�VL�q�UHJLVWUDWR��D�ILQH�JLXJQR�� VXO�WHVWLPRQH�QRQ�WUDWWDWR�XQD�LQWHQVLWj�GL�
DWWDFFR�GHO������VX�IRJOLD�H�������VX�JUDSSROR��$O�VHFRQGR�ULOLHYR�HVHJXLWR� LQ�GDWD������� OD�
SURJUHVVLRQH�GHOOD�PDODWWLD�KD�YLVWR�VHJQDUH�XQD�LQWHQVLWj�GL�DWWDFFR�VXO�WHVWLPRQH�QRQ�WUDWWDWR�
SDUL�DO�������VX�IRJOLD�PHQWUH�VX�JUDSSROR�KD�UDJJLXQWR�LO��������$OO¶XOWLPR�ULOLHYR�FLUFD�����
GHL� JUDSSROL�� VXO� WHVWLPRQH�� ULVXOWDYD� FROSLWR� FRQ� XQD� LQWHQVLWj� SDUL� DO� ������� �WDEHOOD� ���� ,Q�
WHUPLQL� GL� HIILFDFLD� SHUFHQWXDOH� OH� FLQTXH� WHVL� WUDWWDWH� KDQQR�PRVWUDWR�� DO� ULOLHYR� GHO� ����� VX�
JUDSSROR�GLIIHUHQ]H�VLJQLILFDWLYH�FRQ�LO�WHVWLPRQH�QRQ�WUDWWDWR��/H�WHVL������H���VRQR�ULVXOWDWH�OH�
PLJOLRUL� FRQ� XQD� HIILFDFLD� SHUFHQWXDOH� LQWRUQR� DO� ����� 1HOOD� WHVL� �� �'XR)UXLW�� VRQR� VWDWL�
ULOHYDWL�GDQQL�LPSRUWDQWL�GD�ILWRWRVVLFLWj�PHQWUH�QHOOH�DOWUH�QRQ�VRQR�HPHUVH�HYLGHQ]H���

�
7DEHOOD����'DQQL�GD�RLGLR�ULOHYDWL�VX�IRJOLD�H�JUDSSROR�QHOOD�SURYD������

7HVL�
)RJOLD�ULOLHYR������ *UDSSROR�ULOLHYR������ *UDSSROR�ULOLHYR������

'LI��
��

,QW��
��

(II��
��

'LI��
��

,QW��
��

(II��
��

'LI��
��

,QW��
��

(II��
��

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

�
��/H�PHGLH�GHOOD�VWHVVD�FRORQQD�VHJXLWH�GDOOH�VWHVVH�OHWWHUH�QRQ�VRQR�WUD�ORUR�VLJQLILFDWLYDPHQWH�GLYHUVH�
DO�WHVW�GL�'XQFDQ��S��������
�
$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL�������
,O�JHUPRJOLDPHQWR�q�ULVXOWDWR�DQWLFLSDWR�ULVSHWWR�DOO¶DQQR�SUHFHGHQWH�H�L�SULPL�VLQWRPL�VRQR�

FRPSDUVL� LQ�GDWD�������/R�VYLOXSSR�HSLGHPLFR��QHO� WHVWLPRQH�QRQ�WUDWWDWR��q�VWDWR�IDYRULWR�GD�
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XQ� ULJRJOLR� YHJHWDWLYR� H� GDOOH� IUHTXHQWL� SLRJJH� DVVRFLDWH� D� WHPSHUDWXUH� RWWLPDOL� VLD� DOOR�
VYLOXSSR� GHOOD� YLWH� FKH� GHO� SDWRJHQR��$O� SULPR� ULOLHYR� VYROWR� LQ� GDWD� ����� LO� WHVWLPRQH� QRQ�
WUDWWDWR�KD�PRVWUDWR�XQD�LQWHQVLWj�GL�DWWDFFR�VX�IRJOLD�SDUL�D�������H�VX�JUDSSROR�SDUL�DO�������
FRQ�XQD�GLIIXVLRQH�SHUFHQWXDOH�GHO�������/D�SURJUHVVLRQH�GHOOD�PDODWWLD��GDWH�OH�FRQGL]LRQL��q�
SURVHJXLWD�H��DO�ULOLHYR�GHO�������LO�WHVWLPRQH�KD�HVSUHVVR�XQD�LQWHQVLWj�GL�DWWDFFR�SDUL�DO�������
FRQ�XQD�GLIIXVLRQH�SDUL�D�������VX� IRJOLD�PHQWUH� VX�JUDSSROR�VRQR�VWDWL� ULVSHWWLYDPHQWH�GHO�
������H�GHO��������WDEHOOD�����$O�ULOLHYR�GHO�����LO�WHVWLPRQH�QRQ�WUDWWDWR�PRVWUDYD�XQ�LQWHQVLWj�
GL�DWWDFFR�SDUL�DO�������FRQ�XQD�GLIIXVLRQH�GHO��������/H�7HVL����������H���KDQQR�IDWWR�VHJQDUH�
OLYHOOL� GL� HIILFDFLD� SHUFHQWXDOH� VXSHULRUH� DO� ����� /HJJHUPHQWH� LQIHULRUH� H� VWDWLVWLFDPHQWH�
GLIIHUHQWL� L�ULVXOWDWL�GHOOD�7HVL����&RQ�LO�GLPH]]DPHQWR�GHOOH�GRVL� IDULQD�H�ROLR�GL�%UDVVLFDFHH�
QHOOD�WHVL���FRQ�'XR)UXLW�QRQ�VL�VRQR�SL��PDQLIHVWDWL�GDQQL�GD�ILWRWRVVLFLWj��
�
7DEHOOD����'DQQL�GD�RLGLR�ULOHYDWL�VX�IRJOLD�H�JUDSSROR�QHOOD�SURYD������
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�
$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL�������
/¶DQGDPHQWR�FOLPDWLFR�KD�YLVWR�XQ�VXVVHJXLUVL�GL�SHULRGL�SLRYRVL�HG�DVFLXWWL��,O�QXRYR�YLWLJQR�

�0DOYDVLD� 1���� VX� FXL� q� VWDWD� LPSRVWDWD� OD� SURYD� GHO� VHFRQGR� ELHQQLR�� KD� PRVWUDWR� XQD�
VHQVLELOLWj�DOO¶RGLR�SDUDJRQDELOH�DOOR�&KDUGRQQD\��,�SULPL�VLQWRPL�VRQR�VWDWL�VHJQDODWL�DOOD�GDWD�
GHO������VXOOD�SDUWH�LQWHUQD�GHOOD�FKLRPD��$O�SULPR�ULOLHYR�GHO�����LO�WHVWLPRQH�KD�PRVWUDWR�XQD�
LQWHQVLWj�GL�DWWDFFR�SDUL�DO�������VX�IRJOLD�H�������VX�JUDSSROR�LQ�IDVH�GL�DFFUHVFLPHQWR��(¶�
SRVVLELOH�HYLQFHUH�LO�OLYHOOR�GL�DWWDFFR�VXJOL�VWHVVL�RUJDQL��DO�VHFRQGR�ULOLHYR��GDOOD�WDEHOOD����,Q�
GDWD�����LO�WHVWLPRQH�QRQ�WUDWWDWR�VL�SUHVHQWDYD�FRQ�XQD�LQWHQVLWj�GL�DWWDFFR�VX�JUDSSROR�SDUL�DO�
������ FRQ� XQD� GLIIXVLRQH� GHO� ������� /H� WHVL� WUDWWDWH� DOOD� VWHVVD� GDWD� QRQ� SUHVHQWDYDQR�
GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�FRQ�XQ¶HIILFDFLD�SHUFHQWXDOH�LQWRUQR�DO������1HOOD�WHVL�
��DO�ULOLHYR�GHO������VRQR�VWDWL�HYLGHQ]LDWL�OLHYL�GDQQL�GD�ILWRWRVVLFLWj���
�
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$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL�������
/H� SLRJJH� EHQ� GLVWULEXLWH�� DVVRFLDWH� D� SHULRGL� FRQ� WHPSHUDWXUH� PHGLH� QHOOD� QRUPD�� KDQQR�

IDYRULWR� OR� VYLOXSSR�GHOO¶RLGLR� FRQ�XQD� LQWHQVLWj�GL� DWWDFFR� VXO� WHVWLPRQH�QRQ� WUDWWDWR�SDUL� DO�
�����VX�IRJOLD�H�������VX�JUDSSROR�DOOD�GDWD�GHO�������WDEHOOD��D����
1HO� SURVLHJXR� GHOOD� VWDJLRQH� VL� q� RVVHUYDWR� XQ� DPHQWR� QHOOD� GLIIXVLRQH� GHOOD� PDODWWLD�

UDJJLXQJHQGR�LQWHQVLWj�GL�DWWDFFR�SDUL�DO�����VX�IRJOLD�H�������VX�JUDSSROR�FRQ�XQD�GLIIXVLRQH�
GHO�������WDEHOOD��E���/H�WHVL�KDQQR�PRVWUDWR��D�TXHVW¶XOWLPR�ULOLHYR��GLIIHUHQ]H�VLJQLILFDWLYH�
QHOO¶HIILFDFLD�� $OOD� GDWD� GHO� ����� OD� 7HVL� �� VL� q� PRVWUDWD� OD� PLJOLRUH� FRQ� XQD� HIILFDFLD�
SHUFHQWXDOH�GHO��������ULVXOWDWL�VLPLOL�VRQR�VWDWL�ULVFRQWUDWL�QHOOH�WHVL���H����/H�WHVL���H���KDQQR�
PRVWUDWR� XQD� HIILFDFLD� VLJQLILFDWLYDPHQWH� LQIHULRUH�� 1RQ� VRQR� VWDWL� ULOHYDWL� GDQQL� GD�
ILWRWRVVLFLWj��
�
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�
&216,'(5$=,21,�(�&21&/86,21,�

/D� SRVVLELOLWj� GL� VDJJLDUH� VX� GXH� YDULHWj� GLYHUVH� JOL� VWHVVL� SURGRWWL� SHU� XQ� WHPSR�
VXIILFLHQWHPHQWH� OXQJR� H� LQ� FRQGL]LRQL� SHGRFOLPDWLFKH� SUHVVRFKp� LGHQWLFKH� KD� IRUQLWR� XWLOL�
LQGLFD]LRQL�VXOOD�UHDOH�HIILFDFLD�GL�TXHVWL�QXRYL�DQWLRLGLFL�VLD�XWLOL]]DWL�GD�VROL�FKH�DVVRFLDWL�DOOR�
]ROIR��,Q�SDUWLFRODUH�L�ULVXOWDWL�RWWHQXWL�KDQQR�PHVVR�LQ�HYLGHQ]D�FRPH�VLD�6DNDOLD�FKH�5RPHR��
JUD]LH�DOOH�ORUR�FDUDWWHULVWLFKH�SHFXOLDUL�VRQR�VWDWL�FDSDFL��DWWLYDQGR�SURFHVVL�GL�UHVLVWHQ]D�QHOOD�
YLWH���,65�±�,QGXFHG�6\VWHPLF�5HVLVWDQFH��GL�GLIHQGHUOD�DGHJXDWDPHQWH�FRQWUR�O¶RGLR��
/D�WHVL�FKH�KD�YLVWR�XWLOL]]DUH�LO�SURGRWWR�6DNDOLD��WHVL����q�ULVXOWDWD�� LQ�WHUPLQL�GL�HIILFDFLD��

SDUDJRQDELOH�D�TXHOOD�FRQ�.XPXOXV��WHVL����SHU�WXWWL�L�ULOLHYL�GHO�����������PHQWUH�QHJOL�XOWLPL�
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GXH�ULOLHYL�GHO�������VX�JUDSSROR��q�ULVXOWDWD�VXSHULRUH�H�VWDWLVWLFDPHQWH�GLIIHUHQWH�GDOOD�WHVL�FRQ�
]ROIR�� /D� 7HVL� �� FRQ� 5RPHR� GD� VROR� KD� DYXWR� XQ� FRPSRUWDPHQWR�� VHPSUH� LQ� WHUPLQL� GL�
HIILFDFLD��OHJJHUPHQWH�LQIHULRUH�D�TXHOOD�FRQ�.XPXOXV��WHVL�����FRQ�GLIIHUHQ]H�VLJQLILFDWLYH�QHO�
������QHO������VX�JUDSSROR�PHQWUH�QHO������H������ WDOL�GLIIHUHQ]H�QRQ�VRQR�VWDWH�VHJQDODWH��
5LVXOWDWL� PLJOLRUL� VL� VRQR� RWWHQXWL� QHOOD� WHVL� FRQ� 5RPHR�.XPXOXV� �WHVL� ��� FRQ� ULVXOWDWL�
SDUDJRQDELOL�D�TXHOOL�GHOOD�7HVL���FRQ�VROR�]ROIR��$OWUHWWDQWR�GLFDVL�QHO�������TXDQGR��DO�ULOLHYR�
GHO� ������ OD� WHVL� FRQ� ]ROIR� KD� PRVWUDWR� XQ� HIILFDFLD� SDUL� DOO¶������ PHQWUH� OD� WHVL�
&HUHYLVLDQH�]ROIR� KD� HYLGHQ]LDWR� XQ¶HIILFDFLD� GHO� �������8Q¶� DQDOLVL� SDUWLFRODUH� PHULWDQR� L�
ULVXOWDWL�RWWHQXWL�FRQ� LO�SURGRWWR�'XR)UXLW�� ,Q� WXWWL�JOL�DQQL��GDO�SXQWR�GL�YLVWD�GHOO¶HIILFDFLD�� L�
ULVXOWDWL� RWWHQXWL� VRQR� VWDWL� L� PLJOLRUL� FRQ� XQD� RWWLPD� FDSDFLWj� GL� GLIHVD� VLD� GHOO¶DSSDUDWR�
IRJOLDUH� FKH� GHO� JUDSSROR�� 1HO� ����� VX� JUDSSROR� VL� VRQR� RWWHQXWL�� QHJOL� XOWLPL� GXH� ULOLHYL��
ULVXOWDWL�VWDWLVWLFDPHQWH�VXSHULRUL�ULVSHWWR�DOOD�WHVL�FRQ�.XPXOXV��3UREOHPL�VL�VRQR�PDQLIHVWDWL��
QHOO¶XWLOL]]R�GHO� SURGRWWR�'XR)UXLW�� QHO� ����� H�QHO� ����� FRQ� IHQRPHQL�GL� ILWRWRVVLFLWj��6XOOD�
YDULHWj�&KDUGRQQD\�%�� QHO� ������ VX� JUDSSROR�� VL� VRQR� RVVHUYDWL� GDQQL� SDUWLFRODUPHQWH� JUDYL�
FRQ� DFLQL� FRPSOHWDPHQWL� DQQHULWL� HG� HSLGHUPLGH� EUXFLDWD�� $� VHJXLWR� GHOO¶DFFUHVFLPHQWR�
GHOO¶DFLQR�� QHOOH� ]RQH� FROSLWH�� VL� VRQR� PDQLIHVWDWH� VSDFFDWXUH� FRQ� FRQVHJXHQWH� XVFLWD� GHL�
YLQDFFLROL�� � ,Q� IDVH�GL�FKLXVXUD�JUDSSROR�� OD�GLIIXVLRQH�GL� WDOL� VLQWRPL�� KD� ULJXDUGDWR� OD�TXDVL�
WRWDOLWj� GHJOL� RUJDQL�� 3HU� WDOH� PRWLYR� QHO� ����� q� VWDWD� GLPH]]DWD� OD� GRVH� �WDEHOOD� ���� ,Q� WDOL�
FRQGL]LRQL�QRQ�VRQR�HPHUVH�� VXO� YLWLJQR�&KDUGRQQD\� IHQRPHQL� GL� ILWRWRVVLFLWj�H� O¶HIILFDFLD� q�
ULVXOWDWD�OHJJHUPHQWH�LQIHULRUH�VX�JUDSSROR�DO�ULOLHYR�GHO������ULVSHWWR�D�TXHOOD�FRQ�]ROIR��WHVL�
����1HO������VXOOD�YDULHWj�0DOYDVLD�1��VRQR�ULFRPSDUVL��DO�ULOLHYR�GHO�������OHJJHUL�VLQWRPL�GL�
ILWRWRVVLFLWj�VX�JUDSSROR�FKH�QRQ�KDQQR�GDWR�RULJLQH��SHUz��D�VSDFFDWXUH�GHJOL�DFLQL��,Q�WDO�FDVR��
SUREDELOPHQWH�� O¶HIIHWWR� ILWRWRVVLFR� q� VWDWR� DPSOLILFDWR� GDOOH� DOWH� WHPSHUDWXUH� UHJLVWUDWH� LQ�
FRQFRPLWDQ]D�GHJOL�XOWLPL�WUDWWDPHQWL��4XHVWR�LQGXFH�D�PRVWUDUH�XQD�FHUWD�SUXGHQ]D�QHO�FDVR�VL�
YROHVVH� LQVHULUOR� LQ� VWUDWHJLH� GL� GLIHVD� DQWLRLGLFD�� SRVL]LRQDQGROR� HYHQWXDOPHQWH� ORQWDQR� GDL�
SHULRGL�RYH�OH�WHPSHUDWXUH�ULVXOWDQR�SDUWLFRODUPHQWH�DOWH��VX�YDULHWj�SRFR�VHQVLELOL�HG�DYHQGR�
O¶DFFRUWH]]D�GL�HIIHWWXDUH�L�WUDWWDPHQWL�QHOOH�RUH�SL��IUHVFKH�GHOOD�JLRUQDWD��
$QGDQGR� DG� DQDOL]]DUH� FRPSOHVVLYDPHQWH� L� ULVXOWDWL� RWWHQXWL� GDOO¶LPSLHJR� GL� TXHVWL� QXRYL�

SURGRWWL�F¶q�GD�VRWWROLQHDUH�FRPH��QHOOH�FRQGL]LRQL�GHOOD�SURYD��KDQQR�PRVWUDWR� XQD�HIILFDFLD�
VRGGLVIDFHQWH��(¶�LQGXEELR��FRVu�FRPH�HPHUVR�QHL�SUHFHGHQWL�ODYRUL��FKH�XQD�SL��DWWHQWD�DQDOLVL�
GHL� ULVXOWDWL� HG� XQ� PLJOLRU� SRVL]LRQDPHQWR� LQ� VWUDWHJLD� GL� TXHVWL� QXRYL� DQWLRGLFL� GRYUj�
SUHYHGHUH� XQD� YHULILFD�� QHOOH� PDWULFL� YHJHWDOL�� GHOOD� SURGX]LRQH� LQGRWWD� QHOOD� SLDQWD� GL� TXHL�
FRPSRVWL� FKH� VRQR� DOOD� EDVH� GHL� IHQRPHQL� GL� UHVLVWHQ]D� H� PRGXODUH� FRVu� OD� WHPSLVWLFD� GHL�
WUDWWDPHQWL��
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2(33�(332�������(IILFDF\�HYDOXDWLRQ�RI�SODQW�SURWHFWLRQ�SURGXFWV��3K\WRWR[LFLW\�DVVHVVPHQW��
%XOOHWLQ�2(33�(332�����������������������

2UWXJQR� &��� *DOHD]]L� 0��� 5XEEROL� 0��� 9DOHQWH� 0��� %XVLQ� %��� *XDOFR� $��� ������ 6DNDOLD���
5LVXOWDWL� GL� SURYH� VSHULPHQWDOL� FRQ� WUR� RLGLR� VX� RUWLFROH� H� YLWH�� $WWL� *LRUQDWH�
)LWRSDWRORJLFKH�������������

2UWXJQR�&���*DOHD]]L�0���5XEEROL�0���9DOHQWH�0���*LDOFR�$��������� 6DNDOLD��QXRYR�HVWUDWWR�
ERWDQLFR�SHU� LO� FRQWUROOR�ELRORJLFR�GL� RLGLR� H� DOWUL� SDWRJHQL� VX� FROWXUH� DUERUHH� H� RUWLFROH��
$WWL�*LRUQDWH�)LWRSDWRORJLFKH�����������

3LYD� $��� 'LPLWUL� *��� $UIHOOL�� *�� 0DWULFDUGL� /��� 9DUQHU�� 0��� 3LFKOHU� 8��� 3DQJUD]]L� 3��� ������
,QWHUD]LRQH� WUD�]ROIR�HOHPHQWDUH�SUHVHQWH�VXOO¶XYD�H�IRUPD]LRQH�GL�PROHFROH� VROIRUDWH� QHO�
YLQR�7HUROGHJR�5RWDOLDQR��5LYLVWD�LQWHUQHW�GL�9LWLFROWXUD�HG�(QRORJLD��Q�������



3XMRV� 3��� 0DUWLQ� $��� )DUDEXOOLQL� )��� 3L]]L� 0��� ����D�� 5RPHR70�� %LRIXQJLFLGD� D� EDVH� GL�
FHUHYLVDQH� SHU� LO� FRQWUROOR� GHOOH� SULQFLSDOL� PDODWWLH� GHOOD� YLWH� H� GL� DOWUH� FROWXUH�� DVSHWWL�
JHQHUDOL��$WWL�*LRUQDWH�)LWRSDWRORJLFKH�����������

3XMRV� 3��� 0DUWLQ� $��� )DUDEXOOLQL� )��� 3L]]L� 0��� ����E�� 5LVXOWDWL� GHOO¶DWWLYLWj� VSHULPHQWDOH�
FRQGRWWD�LQ�,WDOLD�VX�YLWH�FRQ�LO�ELRIXQJLFLGL�5RPHR70�D�EDVH�GL�FHUHYLVLDQH��$WWL�*LRUQDWH�
)LWRSDWRORJLFKH�������������

6KXW]� 0��� .XQNHH� (��� ������ )RPDWLRQ� RI� K\GURJHQ� VXOSKLGH� IURP� HOHPHQWDO� VXOIXU� GXULQJ�
IHUPHWDWLRQ�E\�ZLQH�\HDVW��$PHULFDQ�-RXUQDO�RI�(QRORJ\�DQG�9LWLFXOWXUH����������������
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