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,Q�XQD�SURYD�TXLQTXHQQDOH�q� VWDWD�YHULILFDWD� O¶HIILFDFLD�DQWLSHURQRVSRULFD�GL�SURGRWWL�D�EDVVR�
FRQWHQXWR�GL� UDPH�FODVVLILFDWL� FRPH�FRQFLPL� IRJOLDUL��/D�FRPSRVL]LRQH�� LQ� WDOXQL�FDVL�ROWUH�D�
GLYHUVL� PLFURHOHPHQWL� SUHYHGHYD� DQFKH� OD� SUHVHQ]D� GL� HVWUDWWL� GL� DOJKH� FDSDFL� GL� DWWLYDUH� OD�
SURGX]LRQH�GL� FRPSOHVVL� SROLIHQROLFL� H�R�GL� DSSRUWDUOL� GLUHWWDPHQWH��/D�SURYD�� FRQGRWWD� VXOOD�
YDULHWj� &DQDLROR�� KD� SUHYLVWR� LO� FRQIURQWR� GL� �� WHVL� FRQ� XQ� WHVWLPRQH� QRQ� WUDWWDWR�� (¶� VWDWD�
YDOXWDWD� O¶HIILFDFLD� DQWLSHURQRVSRULFD� PRQLWRUDQGR� DO� FRQWHPSR� SHU� RJQL� WHVL�� DWWUDYHUVR�
FDPSLRQDPHQWL� IRJOLDUL� HG� DSSRVLWH� DQDOLVL�� LO� FRQWHQXWR� GL� FORURILOOD�� SROLIHQROL� WRWDOL�� DFLGL�
IHQROLFL�� JOLFRVLGL� GHOOD� TXHUFHWLQD� H� UHVYHUDWUROR�� $O� WHUPLQH� GHOOD� SURYD� VRQR� HPHUVH�
GLIIHUHQ]H�WUD�OH�FLQTXH�WHVL�LQ�RUGLQH�DOO¶HIILFDFLD�DQWLSHURQRVSRULFD��%XRQL�ULVXOWDWL�VRQR�VWDWL�
RVVHUYDWL� LQ� RUGLQH� GHFUHVFHQWH� QHOOH� WHVL� WUDWWDWH� FRQ� L� SURGRWWL� FRPPHUFLDOL�� 3URFURS� ,65��
3URFURS�(8��.DORV�)URQWLHUH��.HQGDO��.RULQWR�H�'HQWDPHW���'DOOH�DQDOLVL�IRJOLDUL�VRQR�HPHUVH�
GLIIHUHQ]H�WUD�OH�WHVL�VLD�LQ�WHUPLQL�GL�FRQWHQXWL�GL�FORURILOOD�FKH�GL�SROLIHQROL��,�ULVXOWDWL�RWWHQXWL�
KDQQR�PHVVR� LQ� HYLGHQ]D� OD� SRVVLELOLWj� GL� XQ� FRQWUROOR� GHOOD� SHURQRVSRUD� XWLOL]]DQGR� ULGRWWH�
TXDQWLWj�GL�UDPH����
3DUROH�FKLDYH��3ODVPRSDUD�YLWLFROD��LQGXWWRUL�GL�UHVLVWHQ]D��EDVVR�GRVDJJLR�GL�UDPH�
�

6800$5<�
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,Q�D� ILYH�\HDU� WULDO� WKH�HIIHFWLYHQHVV� RI� ORZ�FRSSHU�SURGXFWV�DQG�DOJDH�H[WUDFWV�� FODVVLILHG�DV�
IROLDU� IHUWLOL]HUV�� DJDLQVW�3ODVPRSDUD�YLWLFROD�ZDV� LQYHVWLJDWHG��7KH� WHVWV�ZHUH�FRQGXFWHG�RQ�
9LWLWV� YLQLIHUD� �FXOWLYDU� &DQDLROR�� E\� DSSO\LQJ� ILYH� GLIIHUHQW� SURWRFROV� FRPSDUHG� WR� DQ�
XQWUHDWHG�FKHFN��/HDI�VDPSOHV�ZHUH�FROOHFWHG�WR�DVVHVV�WKH�OHYHO�RI�LQIHFWLRQ�DQG�WKH�FRQWHQW�RI�
FKORURSK\OO��WRWDO�SRO\SKHQROV��FDIWDULF�DFLG��TXHUFHWLQ�JO\FRVLGHV�DQG�UHVYHUDWURO��7KH�UHVXOWV�
HYLGHQFHG� D� GLIIHUHQW� HIIHFWLYHQHVV� RI� WKHVH� SURGXFWV� LQ� WKH� FRQWURO� RI� JUDSHYLQH� GRZQ\�
PLOGHZ�� *RRG� UHVXOWV�� LQ� GHVFHQGLQJ� RUGHU�� ZHUH� REVHUYHG� ZLWK� WKH� FRPPHUFLDO� SURGXFWV��
3URFURS�,65���3URFURS�(8��.DORV���)URQWLHUH��.HQGDO��.RULQWR�DQG�'HWDPHQW��7KH�FKHPLFDO�
DQDO\VLV�HYLGHQFHG�GLIIHUHQFHV� LQ�ERWK�FKORURSK\OO�DQG�SRO\SKHQROV� FRQWHQW��5HVXOWV� VXJJHVW�
WKH�SRVVLELOLW\�RI�FRQWUROOLQJ�3ODVPRSDUD�YLWLFROD�ZLWK�ORZ�FRSSHU�SURGXFWV��
.H\ZRUGV��3ODVPRSDUD�YLWLFROD��ORZ�FRSSHU�SURGXFWV��,65�
�

,1752'8=,21(�
/D�SRVVLELOLWj�GL� ULGXUUH� OD�TXDQWLWj�GL� UDPH� LPPHVVR�QHO�YLJQHWR��D�VHJXLWR�GHL� WUDWWDPHQWL�

DQWLSHURQRVSRULFL�� q� RJJL� XQD� UHDOWj� JUD]LH� DOO¶DIILQDPHQWR� GHOOH� VWUDWHJLH� GL� GLIHVD� FRQ�
O¶XWLOL]]R�VHPSUH�SL��IUHTXHQWH�GL�VLVWHPL�GL�VXSSRUWR�DOOH�GHFLVLRQL��'66���GHOO¶LPSRVWD]LRQH�
GL� XQD� FRQVHJXHQWH� ORWWD� JXLGDWD� H� GHOO¶XVR� GL� SURGRWWL� D� EDVVR� FRQWHQXWR� GL� UDPH�� 6X�
TXHVW¶XOWLPR� IURQWH� O¶HYROX]LRQH� GHL� IRUPXODWL� UDPHLFL� q� VWDWD� LQGRWWD� GDOOH� HYLGHQ]H�
VFLHQWLILFKH�UHODWLYH�DOOD�SHULFRORVLWj�GHOOR�LRQH�&X���QHO�VXROR�H�GHOOD�VSLQWD�QRUPDWLYD�FKH�KD�
YLVWR� O¶8QLRQH� (XURSHD� HPDQDUH� XQ� DSSRVLWR� UHJRODPHQWR� �5HJ�� &((� Q�� ���������� FKH� QH�
OLPLWD� O¶XVR��0ROWH� FDVH�SURGXWWULFL� GL� DJURIDUPDFL�KDQQR� LQYHVWLWR�QHOOD� ULFHUFD�GL� IRUPXODWL�
UDPHLFL� SL�� HIILFDFL� DJHQGR� VLD� VXO� SLDQR� WHFQRORJLFR�� LQGLYLGXDQGR� JLXVWL� GLDPHWUL� GHOOH�
SDUWLFHOOH�H� IRUPXOD]LRQL�SURQWDPHQWH� VROXELOL�� VLD� VXOOD�VFHOWD�GL�RSSRUWXQL�³FRDGLXYDQWL´FKH�
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IDYRULVFRQR� OD� GLVWULEX]LRQH� H� O¶DWWLYLWj� GHOOD� PLVFHOD� VWHVVD�� 'D� TXDOFKH� WHPSR� VRQR� VWDWL�
LPPHVVL� LQ� FRPPHUFLR� SURGRWWL� FODVVLILFDWL�� SHU� OH� TXDQWLWj� SUHVHQWL� GL� LRQH� &X��� H� SHU� OH�
PROHFROH�DVVRFLDWH��FRPH�FRQFLPL��/DYH]]DUR�HW�DO������D������E��'RQJLRYDQQL�HW�DO���������
FKH�PRVWUDQR�DWWLYLWj� ILWRLDWULFD�QHL�FRQIURQWL�GL�3ODVPRSDUD�YLWLFROD��%HUN��HW�&XUW���%HUO��HW�
GH�7RQL��7DOH�DWWLYLWj�YLHQH�HVSOLFDWD��QRQ�VROR�JUD]LH�DOOD�SUHVHQ]D�GHO�UDPH�PD�DQFKH�SHU�OD�
FDSDFLWj�GL�DOFXQH�VRVWDQ]H��SUHVHQWL�QHL�IRUPXODWL��GL�DWWLYDUH�OD�ELRVLQWHVL�GD�SDUWH�GHOOD�SLDQWD�
GL� FRPSRVWL� IHQROLFL� R� GL� DSSRUWDUOL� GLUHWWDPHQWH� DWWUDYHUVR� L� WUDWWDPHQWL� �5RPDQD]]L� HW� DO��
������/DWRXFKH�HW�DO����������1HOOD�SUHVHQWH�VSHULPHQWD]LRQH�VL�q�YROXWR�YHULILFDUH�O¶HIILFDFLD��
QHL� FRQIURQWL� GHOOD� SHURQRVSRUD� GHOOD� YLWH�� GHL� VHJXHQWL� SURGRWWL� FRPPHUFLDOL�� .RULQWR��
'HQWDPHW��.HQGDO��)URQWLHUH�2RPLVLQH��3URFURS�(8�3URFURS�,65��&RPH�SURGRWWR�D�EDVH�GL�
UDPH�� GLVWULEXLWR� LQ� DVVRFLD]LRQH� DL� SURGRWWL� VRSUD� FLWDWL� H� VHFRQGR� OH� VWUDWHJLH� LPSRVWDWH�� q�
VWDWR�XWLOL]]DWR�LO�IRUPXODWR�&RSWUHO����������GL�UDPH�VRWWRIRUPD�GL�RVVLGR�H�LGURVVLGR���2OWUH�
DOO¶HIILFDFLD�GHL�SURWRFROOL�GL�GLIHVD��SHU�PHJOLR�FRPSUHQGHUH� OH� UHDOL� ULVSRVWH�GHOOD�SLDQWD�DL�
WUDWWDPHQWL� H� DOOD� PDODWWLD�� VRQR� VWDWL� YDOXWDWL� JOL� HYHQWXDOL� HIIHWWL� VXOOD� VLQWHVL� GL� FRPSRVWL�
IHQROLFL��QHOOH�IRJOLH���

0$7(5,$/,�(�0(72',�
/D�SURYD�VL�q�VYROWD��QHO�TXLQTXHQQLR����������SUHVVR�O¶D]LHQGD�VSHULPHQWDOH�GHO�&UHD�9(�LQ�

ORFDOLWj� 3UDWDQWLFR� �$5�� VX� XQ� YLJQHWR� FRVWLWXLWR� GDOOD� YDULHWj� &DQDLROR�� /R� VFKHPD�
VSHULPHQWDOH� XWLOL]]DWR� q� VWDWR� LO� EORFFR� UDQGRPL]]DWR� FRQ� TXDWWUR� ULSHWL]LRQL�� ,� SURGRWWL�
LPSLHJDWL�QHOOD�SURYD��OH�VWUDWHJLH�H�OH�GDWH�GHL�WUDWWDPHQWL�H�OH�IDVL�IHQRORJLFKH�FRUULVSRQGHQWL�
VRQR�ULDVVXQWH�QHOOH�WDEHOOH���H�����
�
7DEHOOD����3URGRWWL��GRVL�H�VWUDWHJLH�LPSLHJDWL�QHOOH�SURYH�

7HVL� 1RPH�FRPPHUFLDOH� S�D�� ��R��J�/��
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�
,� WUDWWDPHQWL� VRQR� VWDWL� HVHJXLWL� FRQ� XQD� 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� SHURQRVSRUD� VLD� VXL� JUDSSROL� FKH� VX� IRJOLH�� *OL� LQGLFL� XWLOL]]DWL� VRQR� VWDWL��
O¶LQWHQVLWj�G¶DWWDFFR�GL�SHURQRVSRUD��,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�
VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�YDULDQ]D�HG�DO�WHVW�GL�'XQFDQ��6RQR�VWDWL�LQROWUH�ULOHYDWH� L�SULQFLSDOL�
SDUDPHWUL� PHWHRURORJLFL� DWWUDYHUVR� XQD� FDSDQQLQD� HOHWWURQLFD� �0HWRV� �3HVVO� OWG��� SRVWD� LQ�
D]LHQGD�� 3HU� YDOXWDUH� O¶DQGDPHQWR� VWDJLRQDOH� H� O¶HIIHWWR� GHO� FOLPD� VXOOD� FROWXUD� q� VWDWR�
PRQLWRUDWR�LO�VXVVHJXLUVL�GHOOH�IDVL�IHQRORJLFKH��
/D� FDUDWWHUL]]D]LRQH� GHL� FRPSRVWL� IHQROLFL� q� VWDWD� HIIHWWXDWD� DQDOL]]DQGR� HVWUDWWL� GL� IRJOLH�

FDPSLRQDWH� LO� ��� OXJOLR� GHO� ������/H� IRJOLH� VRQR� VWDWH� UDFFROWH� D� WUH� DOWH]]H� GLIIHUHQWL� GHOOD�
SDUHWH��LQ�SURVVLPLWj�GHO�FRUGRQH��DO�SULPR�ILOR�H�VRSUD�LO�VHFRQGR�ILOR�GHOOD�VSDOOLHUD���3HU�RJQL�
SURYD�VRQR�VWDWH�UDFFROWH����IRJOLH�GLYLVH�LQ�WUH�UHSOLFKH�H�TXLQGL�FRQVHUYDWH�D�±�����&�ILQR�DO�
PRPHQWR�GHOOH�DQDOLVL��,Q�IDVH�GL�DQDOLVL�VRQR�VWDWL�SUHOHYDWL��FRQ�XQD�IXVWHOOD��SLFFROL�SH]]HWWL�
GL� PDWHULDOH� YHJHWDOH� �SHU� XQ� WRWDOH� GL� FLUFD� �J�� GDL� FDPSLRQL� DQFRUD� FRQJHODWL�� 8QD� YROWD�
SHVDWL�VRQR�VWDWL� WULWXUDWL� ILQHPHQWH��GRSR�DYHU�DJJLXQWR����P/�GL�XQD�VROX]LRQH�DOO¶�����LQ�
DFTXD�GL�PHWDQROR��'RSR����PLQXWL� GL� DJLWD]LRQH�� JOL� HVWUDWWL� VRQR� VWDWL� FHQWULILJXDWL� D� �����
JLUL�PLQ� SHU� ��� PLQXWL�� ,O� VXUQDWDQWH� q� VWDWR� UDFFROWR� LQ� XQ� PDWUDFFLR� GD� ���� P/�� ,O� SHOOHW�
ULPDVWR�q�VWDWR�TXLQGL�VRVSHVR�FRQ�OD�VROX]LRQH�PHWDQROLFD��DJLWDWR�H�FHQWULIXJDWR��,�VXUQDWDQWL�
VRQR� VWDWL� TXLQGL� ULXQLWL� H� SRUWDWL� D� YROXPH� FRQ� OD� VROX]LRQH�PHWDQROLFD�� ,� SHOOHWV� VRQR� VWDWL�
UDFFROWL�H�PHVVL�LQ�VWXID�D������&�SHU�XQD�QRWWH�H�TXLQGL�SHVDWL�SHU�GHWHUPLQDUH�LO�SHVR�VHFFR�
GHOOH� IRJOLH�� /¶HVWUDWWR�PHWDQROLFR� q� VWDWR� SRUWDWR� H� VHFFR� �7����&�� H� ULVRVSHVR� LQ� ��P/�GL�
VROX]LRQH�PHWDQROLFD��8QD�DOLTXRWD�GL���P/�GL�HVWUDWWR�q�VWDWR�GHSRVLWDWR�VX�XQD�FDUWXFFLD�6HS�
3DN� &��� HG� HOXLWR� FRQ� ��� P/� GL� PLVFHOD� PHWDQROLFD�� /¶HOXDWR� q� VWDWR� SRUWDWR� D� VHFFR��
�7����&���ULVRVSHVR�LQ�����P/�GL�PLVFHOD�PHWDQROLFD�H�ILOWUDWR�FRQ�XQD�VLULQJD�GRWDWD�GL�ILOWUR�
0LQLVDUW�653����GD�������P�� ,O� FDPSLRQH��TXLQGL�� q� VWDWR�DQDOL]]DWR�SHU�+3/&�VHJXHQGR� LO�
PHWRGR� GHVFULWWR� GD� 6RXTXHW� HW� DO�� �������� ,� FRPSRVWL� IHQROLFL� VRQR� VWDWL� GHWHUPLQDWL� VXJOL�
HVWUDWWL� XWLOL]]DQGR� LO� PHWRGR� GHVFULWWR� GD� 6LQJOHWRQ� HW� DO�� ������� L� YDUL� FRPSRVWL� VRQR� VWDWL�
ULFRQRVFLXWL�H�TXDQWLILFDWL�LQ�EDVH�DL�ORUR�WHPSL�GL�ULWHQ]LRQH�H�VSHWWUL�89�9,6��
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5,68/7$7,�
$QGDPHQWR�PHWHRURORJLFR�
2VVHUYDQGR� O¶DQGDPHQWR� PHWHRURORJLFR� QHO� TXLQTXHQQLR� VL� SXz� HYLQFHUH� FRPH� JUDQGL�

GLIIHUHQ]H�HVLVWDQR��LQ�WHUPLQL�GL�SOXYLRPHWULD�H�WHPSHUDWXUH�PHGLH��WUD�L�VLQJROL�DQQL��ILJXUD����
ILJXUD�����,�JLRUQL�GL�SLRJJLD�ULOHYDWL�SHU�RJQL�DQQR�GDO�SULPR�DSULOH�DO����VHWWHPEUH�VRQR�VWDWL��
QHO�����������QHO�����������QHO�����������QHO����������H�SHU�ILQLUH�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�� 'D� UHJLVWUDUH� GXH�
HYHQWL�HFFH]LRQDOL�D�ILQH�JLXJQR�QHO������R�D�ILQH�DJRVWR�QHO��������
�
)LJXUD� ���*UDILFR� GHOOH�PHGLH� GHFDGDOL� GHOOH� WHPSHUDWXUH�PDVVLPH� H�PLQLPH� ULOHYDWH� SUHVVR�
O¶$]LHQGD�6SHULPHQWDOH�GHO�&UHD�9(�LQ�ORFDOLWj�3UDWDQWLFR��$5���
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�
)LJXUD����*UDILFR�GHOOH�SUHFLSLWD]LRQL�FXPXODWH� �PP��ULOHYDWH�SUHVVR� O¶$]LHQGD�6SHULPHQWDOH�
GHO�&UHD�9(�LQ�ORFDOLWj�3UDWDQWLFR��$5��
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7DEHOOD����)DVL�IHQRORJLFKH�GHO�YLWLJQR�&DQDLROR�FROWLYDWR�SUHVVR�O¶$]LHQGD�6SHULPHQWDOH�GHO�
&UHD�9(�LQ�ORFDOLWj�3UDWDQWLFR��$5��

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

����� ��DSU� ��JLX� ���JLX� ���OXJ� ���DJR� ��RWW�
����� ��DSU� ���JLX� ���JLX� ���OXJ� ���DJR� ��RWW�
����� ��DSU� ���JLX� ���JLX� ���OXJ� ���OXJ� ��RWW�
����� ���DSU� ���JLX� ���JLX� ���OXJ� ��DJR� ��RWW�
����� ��DSU� ��PDJ� ���JLX� ���JLX� ���OXJ� ���VHWW�

�
$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL������
���/D�FRPSDUVD�GHOOD�SHURQRVSRUD��q�VWDWD�VHJQDODWD� LQ�GDWD������FRQ�OH�SULPH�PDFFKLH�G¶ROLR�
VXOOH� IRJOLH�� &RQ� O¶LQQDO]DPHQWR� GHOOH� WHPSHUDWXUH� H� L� OXQJKL� SHULRGL� GL� EDJQDWXUD� IRJOLDUH�
DOLPHQWDWL� GD� IUHTXHQWL� SLRJJH� DO� SULPR� ULOLHYR� GHO� ����� VXO� WHVWLPRQH� QRQ� WUDWWDWR� q� VWDWR�
SRVVLELOH�ULOHYDUH�XQ¶LQWHQVLWj�G¶DWWDFFR�VX�IRJOLD�SDUL�DO������H�DO�������VX�JUDSSROR��,O������
OH�IRJOLH�SUHVHQWDYDQR�XQ¶LQWHQVLWj�G¶DWWDFFR�GHO�������H�L�JUDSSROL�GHO��������WDEHOOD�����6XO�
WHVWLPRQH� QRQ� WUDWWDWR� O¶LQWHQVLWj� GL� DWWDFFR� QHL� FRQIURQWL� GHL� JUDSSROL�� DO� ULOLHYR� GHO� ������ q�
VWDWD�GHO��������/¶HIILFDFLD�GHL� WUDWWDPHQWL�q�VWDWD�VXSHULRUH�DO�����VX�IRJOLD�LQ�WXWWH�OH� WHVL��
PHQWUH� VXL� JUDSSROL� ULVXOWDWL� VRGGLVIDFHQWL� VRQR� VWDWL� RWWHQXWL� QHOOH� SURYH���� �� H� �� FRQ�YDORUL�
VXSHULRUL�DO������
�
7DEHOOD����'DQQL�GD�SHURQRVSRUD�ULOHYDWL�VX�IRJOLD�H�JUDSSROR�LQ�GDWD�����������
7HVL� 6WUDWHJLD� )RJOLD� *UDSSROR�

'LI����� ,QW����� (II���� 'LI���� ,QW���� (II����
�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� ����� ��F� ��� ����� ��F�
�� .RULQWR� �� ���� �����D� ����� �� �����E�
�� 'HQWDPHW� �� ���� ���E� ����� �� �����E�
�� .HQGDO� ���� ���� �����D� ���� ���� �����D�
�� )URQWLHUH�2RPLVLQH� ���� �� ���D� ���� ���� �����D�
�� &URSURS�(8�,65� ���� ���� �����D� ���� ���� �����D�

/H�PHGLH�GHOOD�VWHVVD�FRORQQD�VHJXLWH�GDOOH�VWHVVH� OHWWHUH�QRQ�VRQR�WUD� ORUR�VLJQLILFDWLYDPHQWH�GLYHUVH�
SHU�LO�WHVW�GL�'XQFDQ��S��������
�
$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL������
���,O� JHUPRJOLDPHQWR� q� ULVXOWDWR� OHJJHUPHQWH� LQ� ULWDUGR� ULVSHWWR� DOO¶DQQR�SUHFHGHQWH� H� L� SULPL�
VLQWRPL�VRQR�FRPSDUVL�LQ�GDWD�������/R�VYLOXSSR�HSLGHPLFR�q�VWDWR�IDYRULWR�GDOOH�IUHTXHQWL�HG�
LQWHQVH�SLRJJH��$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���������/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�� JOL� VWHVVL� SDUDPHWUL�� VRQR� VWDWL� ULVSHWWLYDPHQWH� GHO� ������ H� GHO� ������ �WDEHOOD� ����
$OOD�GDWD�GHOO¶XOWLPR� ULOLHYR� ������� LO� WHVWLPRQH�QRQ� WUDWWDWR�PRVWUDYD� XQ¶LQWHQVLWj�GL�DWWDFFR�
SDUL�DO�������FRQ�XQD�GLIIXVLRQH�GHO������6XOOH�IRJOLH�O¶HIILFDFLD�GHL�WUDWWDPHQWL�q�VWDWD�PROWR�
HOHYDWD�QHOOH�WHVL������H���PHQWUH�VXO�JUDSSROR�VL�FRQIHUPDQR�L�EXRQL�ULVXOWDWL�GHO������QHOOH�WHVL�
�����H����
�
�
�
�
�
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7DEHOOD����'DQQL�GD�SHURQRVSRUD�ULOHYDWL�VX�IRJOLD�H�JUDSSROR�LQ�GDWD�����������
7HVL� 6WUDWHJLD� )RJOLD� *UDSSROR�

'LI����� ,QW����� (II���� 'LI���� ,QW���� (II����
�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� ����� ��F� ����� ����� ��F�
�� .RULQWR� �� ���� �����D� ����� �� �����E�
�� 'HQWDPHW� �� ���� �����E� ����� �� �����E�
�� .HQGDO� ���� ���� ���D� ���� ���� �����D�
�� )URQWLHUH�2RPLVLQH� ���� �� �����E� ���� ���� �����D�
�� &URSURS�(8�,65� ���� ���� �����D� ���� ���� �����D�

/H�PHGLH�GHOOD�VWHVVD�FRORQQD�VHJXLWH�GDOOH�VWHVVH� OHWWHUH�QRQ�VRQR�WUD� ORUR�VLJQLILFDWLYDPHQWH�GLYHUVH�
SHU�LO�WHVW�GL�'XQFDQ��S��������
�
$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL�������
���/D�VWDJLRQH�VL�q�SUHVHQWDWD�FRQ�DQGDPHQWR�DOWDOHQDQWH�GDO�SXQWR�GL�YLVWD�PHWHRURORJLFR��&L�
VRQR�VWDWH�SLRJJH�ILQR�D�WXWWR�JLXJQR��FRQ�XQD�SDXVD�D� OXJOLR��SHU�SRL�ULSUHQGHUH�GD�DJRVWR�D�
VHWWHPEUH��/D�VWUDWHJLD�DGRWWDWD��FKH�KD�SUHYLVWR�O¶HOLPLQD]LRQH�GL� IRUPXODWL�GL�UDPH��&RSWUHO�
�����QHOOD�PLVFHOD�D�SDUWLUH�GDOOD�IDVH�GL�SRVW�DOOHJDJLRQH��KD�GHWHUPLQDWR�XQD�ULVSRVWD�GLYHUVD�
QHOOH�YDUL� WHVL��/H�SULPH�PDFFKLH�GL�SHURQRVSRUD�VRQR�FRPSDUVH�LQ�GDWD�������,Q�GDWD������LO�
WHVWLPRQH� QRQ� WUDWWDWR� SUHVHQWDYD� XQD� LQWHQVLWj� GL� DWWDFFR� SDUL� DO� ������ VX� IRJOLD� H� ���� VX�
JUDSSROR��,O�OLYHOOR�GL�DWWDFFR�VXJOL�VWHVVL�RUJDQL��DO�VHFRQGR�ULOLHYR��q�ULSRUWDWR�QHOOD�WDEHOOD����
,Q�GDWD������LO�WHVWLPRQH�QRQ�WUDWWDWR�VL�SUHVHQWDYD�FRQ�XQD�LQWHQVLWj�GL�DWWDFFR�VX�JUDSSROR�SDUL�
DO� ������ FRQ� XQD� GLIIXVLRQH� GHO� ������� /D� ULGX]LRQH� GHOOH� GRVL� GL� UDPH� KD� LQIOXHQ]DWR�
QHJDWLYDPHQWH�LO�OLYHOOR�GL�SURWH]LRQH�GHOOD�FROWXUD��&RPSDUDQGR�L�YDORUL�GL�HIILFDFLD�VSLFFDQR�L�
ULVXOWDWL�GHOOD�WHVL���VLD�D�OLYHOOR�IRJOLDUH�FKH�VXL�JUDSSROL��
�

7DEHOOD����'DQQL�GD�SHURQRVSRUD�ULOHYDWL�VX�IRJOLD�H�JUDSSROR�LQ�GDWD�����������
7HVL� 6WUDWHJLD� )RJOLD� *UDSSROR�

'LI����� ,QW����� (II���� 'LI���� ,QW���� (II����
�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� ����� ��G� ����� ����� ��F�
�� .RULQWR� ����� �� �����DE� ����� ����� �����D�
�� 'HQWDPHW� ����� ���� �����EF� ��� ����� �����E�
�� .HQGDO� ����� ���� �����D� ����� ���� �����D�
�� )URQWLHUH�2RPLVLQH� ����� ����� �����F� ����� ����� �����E�
�� &URSURS�(8�,65� ����� ���� �����DE� ����� ���� �����E�

�/H�PHGLH�GHOOD�VWHVVD�FRORQQD�VHJXLWH�GDOOH�VWHVVH�OHWWHUH�QRQ�VRQR�WUD�ORUR�VLJQLILFDWLYDPHQWH�GLYHUVH�
SHU�LO�WHVW�GL�'XQFDQ��S��������
�

$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL������
���/H� SUHFLSLWD]LRQL� FXPXODWH� �ILJXUD� ��� PRVWUDQR� FRPH� O¶DQQDWD� VLD� VWDWD� IDYRUHYROH� DOOR�
VYLOXSSR� GHOOD� SHURQRVSRUD� FRQ� XQD� SULPDYHUD� SLRYRVD� FDUDWWHUL]]DWD� GD� SUHFLSLWD]LRQL�
IUHTXHQWL� HG� XQ� JHUPRJOLDPHQWR� ULWDUGDWR�� ,O� WHVWLPRQH� QRQ� WUDWWDWR� DO� ULOLHYR� GHO� �����
SUHVHQWDYD� XQD� LQWHQVLWj� GL� DWWDFFR� SDUL� DO� ������ VX� IRJOLD� H� GHO� ������ VX� JUDSSROR�� $O�
VHFRQGR�ULOLHYR��FRPH�ULSRUWDWR�QHOOD�WDEHOOD����O¶LQWHQVLWj�GL�DWWDFFR�KD�UDJJLXQWR�LO�������VX�
IRJOLD�H�������VX�JUDSSROR��/R�VYLOXSSR�GHOOD�PDODWWLD�q�SURVHJXLWR�SRUWDQGR� LO� WHVWLPRQH�D�
FRPSOHWD�GLVWUX]LRQH�FRQ�LO�������GL�GLIIXVLRQH�HG�XQD�LQWHQVLWj�GL�DWWDFFR�GHO�������DO�ULOLHYR�
GHO� ������ 3HU� TXDQWR� ULJXDUGD� O¶HIILFDFLD� QHVVXQ� WUDWWDPHQWR� KD� UDJJLXQWR� XQ� OLYHOOR� GL�
SURWH]LRQH�VRGGLVIDFHQWH��WXWWDYLD�QHOOH�WHVL���H���O¶LQWHQVLWj�GL�DWWDFFR�H�VWDWD�OLPLWDWD��
�
�
�
�
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7DEHOOD����'DQQL�GD�SHURQRVSRUD�ULOHYDWL�VX�IRJOLD�H�JUDSSROR�LQ�GDWD�����������
7HVL� 6WUDWHJLD� )RJOLD� *UDSSROR�

'LI����� ,QW����� (II���� 'LI���� ,QW���� (II����
�� 7HVWLPRQH�QRQ�WUDWWDWR� ����� ����� ��G� ����� ����� ��F�
�� .RULQWR� ����� ���� �����DE� ��� ����� �����D�
�� 'HWDPHQW� ����� ���� �����EF� ��� ����� �����E�
�� .HQGDO� ����� �� �����DE� ��� ����� ���D�
�� )URQWLHUH�2RPLVLQH� ����� ����� �����F� ����� ����� �����E�
�� &URSURS�(8�,65� ����� ���� �����D� ��� ���� �����D�

�/H�PHGLH�GHOOD�VWHVVD�FRORQQD�VHJXLWH�GDOOH�VWHVVH�OHWWHUH�QRQ�VRQR�WUD�ORUR�VLJQLILFDWLYDPHQWH�GLYHUVH�
SHU�LO�WHVW�GL�'XQFDQ��S��������
�

$QGDPHQWR�HSLGHPLFR�HG�HIILFDFLD�GHL�IRUPXODWL�VDJJLDWL������
���/D� SDUWLFRODUH� VWDJLRQH� LQL]LDWD� FRQ� XQD� JHODWD� LO� ����� q� VWDWD� FDUDWWHUL]]DWD� GDOOH� OLPLWDWH�
SUHFLSLWD]LRQL� H� GDOOH� DOWH� WHPSHUDWXUH� FKH� KDQQR� VIDYRULWR� OR� VYLOXSSR�GHOOD� SHURQRVSRUD�� ,O�
WHVWLPRQH�QRQ�WUDWWDWR��LQ�FRQGL]LRQL�FRVu�DYYHUVH�DOOR�VYLOXSSR�GHOOD�PDODWWLD��KD�PRVWUDWR��DO�
VHFRQGR�ULOHYR�GHO�����XQD�LQWHQVLWj�GL�DWWDFFR�SDUL�DO������VX�IRJOLD�H������VX�JUDSSROR�FRQ�
XQD�GLIIXVLRQH�ULVSHWWLYDPHQWH�GHO�������H��������1HOOH�WHVL�WUDWWDWH�QRQ�VRQR�VWDWH�HYLGHQ]LDWL�
VLQWRPL��
&RPSRVL]LRQH�FKLPLFD�GHOOH�IRJOLH�
�
)LJXUD����&RQFHQWUD]LRQL�PHGLH�GL�DOFXQL�FRPSRVWL�IHQROLFL�ULVFRQWUDWL�QHOOH�IRJOLH�GHOOH�SLDQWH�
VRWWRSRVWH�DL�GLIIHUHQWL�WUDWWDPHQWL��

�



�

�

3HU�TXDQWR�ULJXDUGD�OD�FDUDWWHUL]]D]LRQH�FKLPLFD�GHOOH�IRJOLH��L�ULVXOWDWL�RWWHQXWL�KDQQR�PRVWUDWR�
XQ�FRQWHQXWR�PHGLR�GL�SROLIHQROL�SDUL�D�FLUFD����J�NJ�GL�VRVWDQ]D�VHFFD��PHQWUH�L�IODYDQROL�VL�
VRQR�DWWHVWDWL�LQWRUQR�D�YDORUL�GL����PJ�NJ��$QGDQGR�DG�DQDOL]]DUH�L�PDFUR�UDJJUXSSDPHQWL�q�
SRVVLELOH� HYLQFHUH� FRPH� JOL� DFLGL� IHQROLFL�� HVSUHVVL� FRPH� DFLGR� FDIWDULFR�� KDQQR� UDJJLXQWR�
OLYHOOL� VLJQLILFDWLYDPHQWH� SL�� HOHYDWL� QHL� FDPSLRQL� GHOOD� 7HVL� �� FRQ� YDORUL� VWDWLVWLFDPHQWH�
VXSHULRUL�H�SDUL�D�����������PJ�NJ�GL�VRVWDQ]D�VHFFD��,�IODYRQROL�SL��DEERQGDQWL�VRQR�ULVXOWDWL�
L� JOLFRVLGL� GHOOD� TXHUFHWLQD� H� GHO� NDPIHUROR�� &RQFHQWUD]LRQL� SL�� HOHYDWH� GL� GHULYDWL� GHO�
NDPIHUROR�VRQR�VWDWH�ULVFRQWUDWH�QHOOD�7HVL���FRQ��������PJ�NJ�H�QHOOD�7HVL���FRQ���������
PJ�NJ��3HU�TXDQWR�ULJXDUGD�L�JOLFRVLGL�GHOOD�TXHUFHWLQD�YDORUL�SL��HOHYDWL�VRQR�VWDWL�PLVXUDWL�QHL�
FDPSLRQL�GL�IRJOLH�FKH�SURYHQLYDQR�GDOOD�SURYD���FRQ����������H�GDOOD�SURYD���FRQ����������
PJ�NJ��&RQFHQWUD]LRQL�SL��HOHYDWH�GL�UHVYHUDWUROR�VRQR�VWDWH�PLVXUDWH�QHOOH�WHVL����)LJXUD���H�
7DEHOOD�����

�
7DEHOOD� ��� 9DORUL� PHGL� GHOOH� FRQFHQWUD]LRQL� GL� DOFXQL� FRPSRVWL� IHQROLFL� QHOOH� IRJOLH� GHOOH�
SLDQWH�VRWWRSRVWH�DL�GLIIHUHQWL�WUDWWDPHQWL�

7�
*OLFRVLGL�GL� 0LULFHWLQD� )ODYDQROL� $F��)HQROLFL�

$F��&DIWDULFR�
&RPSRVWL�

)HQROLFL�7RW��4XHUFLWLQD� .DPIHUROR� &DWHFKLQD� (SLFDWHFKLQD�
PJ�.J� PJ�.J� PJ�.J� PJ�.J� PJ�.J� PJ�.J� PJ�.J�

�� ���������DE� �������DE� ��������DE� �������D� ������DE� ����������D� �����������D�
�� ���������DE� �������DE� ������DE� �������D� ������DE� ����������D� �����������D�
�� ��������DE� �������DEF� ������DE� �������D� ������F� ����������DE� �����������D�
�� ���������E� �������F� ���������F� �������D� �������DE� ����������D� �����������D�
�� ���������E� ��������EF� ���������EF� ������D� �����DE� ����������D� �����������D�
�� ��������DE� �������DEF� ���������EF� �������D� �����D� ����������D� �����������D�
'LIIHUHQWL�LQGLFL�FRUULVSRQGRQR�D�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��/6'��S��������

�
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/D�YDULDELOLWj�GHOOH�FRQGL]LRQL�FOLPDWLFKH�UHJLVWUDWD�QHO�TXLQTXHQQLR�KD�SHUPHVVR�GL�YHULILFDUH�
OD� YDOLGLWj� GHOOH� GLYHUVH� VWUDWHJLH� DGRWWDWH� H� OD� FDSDFLWj� GHL� VLQJROL� SURGRWWL� GL� FRQWUDVWDUH� OR�
VYLOXSSR�GHOOD�SHURQRVSRUD��$QGDQGR�DG�DQDOL]]DUH�L�ULVXOWDWL�HPHUJH�FRPH�OH�GLYHUVH�VWUDWHJLH�
DEELDQR� LQIOXLWR� VXOO¶HIILFDFLD�SHUFHQWXDOH� UHJLVWUDWD�FRQ�GLIIHUHQ]H� WUD� LO�SULPR�ELHQQLR�H�JOL�
DOWUL�DQQL��1HL�SULPL�GXH�DQQL��GRYH�LQ�DVVRFLD]LRQH�DL�FRQFLPL�q�VWDWR�XWLOL]]DWR��GDOO¶LQL]LR�DOOD�
ILQH��LO�UDPH��&RSWUHO������O¶LQGLFH�GL�(IILFDFLD�SHUFHQWXDOH�VL�q�DWWHVWDWR�PHGLDPHQWH�DO������
1HO� VHFRQGR� ELHQQLR�� QRQ� FRQVLGHUDQGR� LO� ����� DQQR� SDUWLFRODUH�� O¶HIILFDFLD� SHUFHQWXDOH�
UDJJLXQJH�PHGLDPHQWH� VROR�LO������/D�VRVSHQVLRQH�GHL�WUDWWDPHQWL�FRQ�&RSWUHO�����D�SDUWLUH�
GDOOD�ILRULWXUD��%%&+�����ILQR�DOOD�IDVH�³DFLQR�JUDQR�GL�SHSH´��%%&+�����KD�FRPSRUWDWR�XQ�
JHQHUDOH� SHJJLRUDPHQWR� QHOOD� SURWH]LRQH� GHO� YLJQHWR�� $QGDQGR� DG� DQDOL]]DUH� OH� ULVSRVWH�
RWWHQXWH� GDOOH� GLYHUVH� WHVL� q� SRVVLELOH� HYLQFHUH� FRPH� QHL� FLQTXH� DQQL� GHOOD� SURYD� OH� 7HVL� ��
�.HQGDO��H�7HVL����&URSURS�(8�,65��DEELDQR�PRVWUDWR�VHPSUH�XQ¶HIILFDFLD�VXSHULRUH�ULVSHWWR�
DOOH�DOWUH��3HU�LO�.HQGDO�TXHVWR�ULVXOWDWR�SXz�HVVHUH�VSLHJDWR�LQ�UHOD]LRQH�DOOD�SUHVHQ]D�GL�UDPH�
RVVLFORUXUR� QHO� IRUPXODWR� LQ� TXDQWLWj� SDUL� DO� ����� /¶HIILFDFLj� GL� 3URFURS� ,65�(8�� FRQ� XQD�
FRQFHQWUD]LRQH� GL� UDPH� ������ SRWUHEEH� HVVHUH� ULFRQGRWWD� D� O¶D]LRQH� GL� FRIRUPXODQWL� H�
FRDGLXYDQWL� QRQ� GHVFULWWL� LQ� HWLFKHWWD�� 'DOOH� DQDOLVL� FKLPLFKH� q� HPHUVR� FKH� TXHVWD� WHVL� VL�
HYLGHQ]LDYD�SHU�DOWL� FRQWHQXWL� GL� UHVYHUDWUROR� H� IODYRQROL��*XDUGDQGR� L� ULVXOWDWL�RWWHQXWL� QHOOH�
DOWUH� WHVL� F¶q� GD� VRWWROLQHDUH� FRPH� DG� XQ� DXPHQWR� GHOOD� SUHVVLRQH� GL� PDODWWLD� H� DG� XQD�
VRVSHQVLRQH� GHL� WUDWWDPHQWL� UDPHLFL�� QHOOH� IDVL� GL� PDJJLRU� ULVFKLR� SHURQRVSRULFR�� �WULHQQLR�
��������� LO� FDOR� GL� HIILFDFLD� ULVXOWD� HVVHUH� HYLGHQWH�� ,Q� DOWUL� WHUPLQL� OD� FDSDFLWj� GL� GLIHVD� GL�
TXHVWL�SURGRWWL��JLj�LQ�XQD�FRQGL]LRQH�GL�WUDWWDPHQWL�D�EDVVH�GRVL�GL�UDPH��QRQ�SXz�HVVHU�PHVVD�
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XOWHULRUPHQWH� DOOD� SURYD� SHQD� XQ� DXPHQWR� GHO� GDQQR�� 'DOOH� DQDOLVL� FKLPLFKH� GHOOH� IRJOLH� q�
HPHUVR� FKH� L� WUDWWDPHQWL� QRQ� KDQQR� LQIOXHQ]DWR� LO� FRQWHQXWR� PHGLR� GL� SROLIHQROL�� FRPH� q�
SRVVLELOH� GHVXPHUH� GDOOD� WDEHOOD� ��� PD� QH� KDQQR� PRGLILFDWR� LO� SURILOR�� 7DOH� PRGLILFD]LRQH�
SUHVXPH�XQ�FDPELDPHQWR�QHO�PHWDEROLVPR�GHOOD�SLDQWD� LQGXFHQGR� OD�SURGX]LRQH�GL� VRVWDQ]H�
FRPH�IODYRQROL�H�UHVYHUDWUROR�FRLQYROWH�QHOOD�UHVLVWHQ]D�GHOOD�SLDQWD�D�VWUHVV�ELRWLFL�H�DELRWLFL���

�
/$925,�&,7$7,�

'HUFNV�:���&UHDV\��/��/���������7KH�VLJQLILFDQFH�RI�VWLOEHQH�SK\WRDOH[LQV�LQ� WKH�3ODVPRSDUD�
YLWLFROD�JUDSHYLQH� LQWHUDFWLRQ��3K\VLRORJLFDO� DQG�PROHFXODU� SODQW� SDWKRORJ\�� ������� ����
�����

'RQJLRYDQQL�&���*LDPSDROR�&���'L�&DUOR�0���*DVSDUUH��$���0DVDQLHOOR�1��� 6DQWRPDXUR�$���
)DUHWUD�)���������$WWLYLWj�DQWLSHURQRVSRULFL�GL�GRVL�ULGRWWH�GL�UDPH�H�GL�VRVWDQ]H�DOWHUQDWLYH�
LQ�YLJQHWL�GHOO¶,WDOLD�PHULGLRQDOH��$WWL�*LRUQDWH�)LWRSDWRORJLFKH�������������

/DWRXFKH� *��� %HOORZ�� 6��� 3RXWDUDXG�� $��� 0H\HU�� 6��� H� &HURYLF�� =�� *��� ������ ,QIOXHQFH� RI�
FRQVWLWXWLYH�SKHQROLF�FRPSRXQGV�RQ�WKH�UHVSRQVH�RI�JUDSHYLQH��9LWLV�YLQLIHUD�/���OHDYHV�WR�
LQIHFWLRQ�E\�3ODVPRSDUD�YLWLFROD��3ODQWD�������������������

/DYH]]DUR�6���$�0RUDQGR��6��*R]]HOOLQR��'��0RUDQGR��������$WWLYLWj�DQWLSHURQRVSRULFL�VX�YLWH�
GL�SURGRWWL�D�EDVH�GL�IRVILWR�GL�SRWDVVLR��$WWL�*LRUQDWH�)LWRSDWRORJLFKH�������������

/DYH]]DUR�6���$�0RUDQGR��6��)HUUR��6��*R]]HOOLQR��������,QGXWWRUL�GL� UHVLVWHQ]D�VSHULPHQWDWL�
QHOOD�GLIHVD�DQWLSHURQRVSRULFL�GHOOD�YLWH��$WWL�*LRUQDWH�)LWRSDWRORJLFKH�������������

5RPDQD]]L�*���0DQFLQL�9���)HOL]LDQL�(���%DVWLQHOOL�0���6HUYLOL�$���1DUGL�6���)ODPLQL�/���������
(IILFDFLD� GL� SURGRWWL� DOWHUQDWLYL� QHOOD� GLIHVD� DQWLSHURQRVSRULFL� GHOOD� YLWH�� $WWL� *LRUQDWH�
)LWRSDWRORJLFKH�������������

6LQJOHWRQ�9��/���2UWKRIHU��5���/DPXHOD�5DYHQWyV��5��0���������$QDO\VLV�RI�WRWDO�SKHQROV�DQG�
RWKHU�R[LGDWLRQ�VXEVWUDWHV�DQG�DQWLR[LGDQWV�E\�PHDQV�RI�IROLQ�FLRFDOWHX�UHDJHQW��0HWKRGV�LQ�
HQ]\PRORJ\����������������

6RXTXHW� -��0���/DEDUEH��%���/H�*XHUQHYp��&���&KH\QLHU��9���0RXWRXQHW��0���������3KHQROLF�
FRPSRVLWLRQ� RI� JUDSH� VWHPV�� -RXUQDO� RI� $JULFXOWXUDO� DQG� )RRG� &KHPLVWU\�� ������� �����
������




