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�� ,1752'8=,21( 

 

*OL�VWXGL�VXJOL�DQLPDOL�QHOOD�OHWWHUDWXUD�VFLHQWLILFD�VRQR�DPSLDPHQWH�GLIIXVL��(VLVWH�XQ�IRQGDPHQWR�GL�

EDVH�FKH�GD�YDORUH�D�WXWWH�OH�ULFHUFKH��L�SULQFLSL�GHOO¶HYROX]LRQH��/¶HYROX]LRQH��FRVu�FRPH�GHVFULWWD�GD�

&KDUOHV�'DUZLQ�QHO�VXR�OLEUR�/¶RULJLQH�GHOOH�VSHFLH���������GLPRVWUD�FKH�WXWWH�OH�VSHFLH�YLYHQWL�VL�VRQR�

RULJLQDWH�GD�XQ�XQLFR�RUJDQLVPR�FKH��JUD]LH�DOOD� VHOH]LRQH�QDWXUDOH�� q� ULXVFLWR�D�VRSUDYYLYHUH�H� D�

GLIIHUHQ]LDUVL�� /¶HVVHUH� XPDQR� VL� GLIIHUHQ]LD� GDOOH� DOWUH� VSHFLH� LQ� JUDGR�� PD� QRQ� LQ� QDWXUD��

�6KHWWOHZRUWK���������4XHVWR�FRQFHWWR�KD�SHUPHVVR�DOO¶XRPR��GD�TXHO�PRPHQWR�LQ�SRL��GL�FRQVLGHUDUH�

WXWWH�OH�VSHFLH�VXOOR�VWHVVR�SLDQR��*OL�VWXGL�VL�VRQR�SRWXWL�FRQFHQWUDUH�VXOOH�FDUDWWHULVWLFKH�VLPLOL�WUD�JOL�

HVVHUL�YLYHQWL�FRQ�OR�VFRSR�GL�ULFRVWUXLUH�OD�VWRULD�HYROXWLYD�GHOOH�VSHFLH�ILQR�DO�SUHVHQWH��6L�SXz�GLUH�

DQFKH�FKH��VWXGLDUH�OD�FRJQL]LRQH�QHOOH�DOWUH�VSHFLH��FL�SRUWD�D�XQD�PDJJLRUH�FRPSUHQVLRQH�GHL�GLYHUVL�

VWDGL�GHOOR�VYLOXSSR�GHO�FHUYHOOR��OH�ULFHUFKH�FL�SHUPHWWRQR�GL�FDSLUH�OD�IXQ]LRQH�GL�VSHFLILFKH�DELOLWj�

FRJQLWLYH�H�GHO�SHUFKp�VRQR�ULVXOWDWH�OH�SL��DGDWWDWLYH� 

6HFRQGR�OD�GHILQL]LRQH�GHOO¶$PHULFDQ�3V\FKRORJ\�$VVRFLDWLRQ��OD�FRJQL]LRQH�LQFOXGH�WXWWH�OH�IRUPH�

GL� FRQRVFHQ]D� H� FRQVDSHYROH]]D�� FRPH� SHUFHSLUH�� FRQFHSLUH�� ULFRUGDUH�� UDJLRQDUH�� JLXGLFDUH��

LPPDJLQDUH��ULVROYHUH�SUREOHPL��4XHVWH�VWHVVH�DELOLWj�VRQR�VWDWH�VWXGLDWH�QHL�SULPDWL��PD�DQFKH�QHL�

URGLWRUL� �&U\VWDO�� ������� QHJOL� XFFHOOL� �(PHU\�� ������ H� QHL� SHVFL� �%VKDU\�� ������� ,Q� SDUWLFRODUH��

O¶XWLOL]]R�GHL�SHVFL�LQ�ODERUDWRULR�q�DXPHQWDWR�D�SDUWLUH�GDJOL�DQQL�GXHPLOD�LQ�SRL��8QR�GHL�PRWLYL�SHU�

FXL� L� SHVFL� SRWUHEEHUR� DYHU� DYXWR�PHQR� IDPD� VWD� QHO� IDWWR� FKH�� LQ� SDVVDWR�� FRVWRUR� QRQ� YHQLYDQR�

FRQVLGHUDWL�HVVHUL�DEEDVWDQ]D�LQWHOOLJHQWL�R�GRWDWL�GL�TXDOFKH�SDUWLFRODUH�FDSDFLWj���%URZQ��������� 

*OL�VWXGL�SL��UHFHQWL�GLPRVWUDQR��FKH�DO�FRQWUDULR��L�SHVFL�VRQR�GRWDWL�GL�GLYHUVH�DELOLWj�FRJQLWLYH��6RQR�

VWDWH�VWXGLDWH�OH�DELOLWj�VSD]LDOL�QHL�JXSS\��3RHFLOLD�UHWLFXODWD���OH�ULFHUFKH�GLPRVWUDQR�OD�FDSDFLWj�GHL�

SHVFL�GL�XVDUH�SXQWL�GL�ULIHULPHQWR�H�PDSSH�FRJQLWLYH�SHU�RULHQWDUH�L�SURSUL�VDOWL�H�GL�FRQVHJXHQ]D�FL�

VXJJHULVFRQR�FKH�L�SHVFL�VRQR�LQ�SRVVHVVR�GL�VSHFLILFKH�IDFROWj�PQHVWLFKH���'H�:DHOH��������� 



 Ϯ 
 

(VLVWH�XQD�YDVWD�OHWWHUDWXUD�VXOOH�DELOLWj�VRFLDOL�QHL�SHVFL��Ê�VWDWR�GLPRVWUDWR�LQ�XQD�VSHFLH�WURSLFDOH�

�$FDQWKRFKURPLV�SRO\DFDQWKXV��FKH�HVHPSODUL�QDwYH�VRQR�LQ�JUDGR�GL�DSSUHQGHUH�LQIRUPD]LRQL�VXL�

SUHGDWRUL�GDJOL�LQGLYLGXL�SL��HVSHUWL�JUD]LH�DOOD�FDSWD]LRQH�GL�VHJQDOL�GL�DOODUPH�FKLPLFR�FRQVSHFLILFL��

�0DQDVVD���������,�SHVFL��LQROWUH��VRQR�XQD�GHOOH�VSHFLH�SL��SULPLWLYH�FKH�HVLVWRQR��QHO�VHQVR�FKH�VRQR�

XQD�GHOOH�SULPH�IRUPH�YLYHQWL� D�FRPSDULUH�� ,Q�TXHVWR�DUFR�GL� WHPSR� OXQJKLVVLPR��VDUHEEH�VFLRFFR�

SHQVDUH�FKH�OH�ORUR�FDUDWWHULVWLFKH�ILVLFKH�H�OH�IDFROWj�FRJQLWLYH�VLDQR�ULPDVWH�LQYDULDWH��O¶HYROX]LRQH�

GL� TXHVWH� KD� SHUPHVVR� XQ� SRWHQ]LDPHQWR� GHL� FRPSRUWDPHQWL� QHFHVVDUL� SHU� OD� VRSUDYYLYHQ]D� H� OD�

ULSURGX]LRQH��1RQ�VWXSLVFH��SHUFLz��FKH�VLDQR�XQD�VSHFLH�FKH�VL�DGDWWD�IDFLOPHQWH�LQ�XQD�PROWLWXGLQH�

GL�DPELHQWL��%URZQ��������� 

����&RJQL]LRQH�QXPHULFD�QHJOL�DQLPDOL 

/D� FRJQL]LRQH� QXPHULFD� q� XQD� IDFROWj� IRQGDPHQWDOH� QHOOD� SUHVD� GL� GHFLVLRQL�� ULFHUFD� GHO� FLER� H�

QHOO¶RULHQWDPHQWR�� /D� FDSDFLWj� GL� GLVFULPLQDUH� WUD� GXH� TXDQWLWj� q� HVVHQ]LDOH� SHU� OD� SLDQLILFD]LRQH�

IXWXUD�GHOOH�D]LRQL�H�SHU�O¶LQGLYLGXD]LRQH�GL�VWUDWHJLH�FKH�JDUDQWLVFDQR�OD�VRSUDYYLYHQ]D� 

�,Q�XQR�VWXGLR��3LDQWDGRVL��������VL�q�YLVWR�FKH�OD�VFHOWD�GHL�EDEEXLQL�q�LQIOXHQ]DWD�GDOOD�QXPHURVLWj��

,Q�SDUWLFRODUH��L�EDEEXLQL�YHQQHUR�RVVHUYDWL�QHO�ORUR�KDELWDW�QDWXUDOH�GL�IURQWH�DOOH�VFHOWH�VSRQWDQHH�GHO�

JUXSSR��/D�QXPHURVLWj�VL�q�ULYHODWD�LO�IDWWRUH�FKH�PDJJLRUPHQWH�KD�LQIOXHQ]DWR�OD�VFHOWD�GHL�EDEEXLQL��

4XHVWR�VWXGLR�KD�GLPRVWUDWR�OD�JUDQGH�ULOHYDQ]D�FKH�KD�LO�UDJLRQDPHQWR�QXPHULFR�QHL�SULPDWL�VHOYDWLFL�� 

8QR�VWXGLR��+RZDUG��������VXOOD�FRJQL]LRQH�QXPHULFD�QHOOH�DSL�KD�GLPRVWUDWR�FRPH�OH�ORUR�DELOLWj�

QRQ� VL� OLPLWDQR� DOOD� VHPSOLFH� GLVFULPLQD]LRQH� TXDQWLWDWLYD�� PD� GLPRVWUDQR� GL� HVVHUH� LQ� JUDGR� GL�

SRVVHGHUH� IDFROWj� QXPHULFKH� FRPSOHVVH�� FRPH� SRWHU� DVVRFLDUH� XQ� VLPEROR� D� XQD� GHWHUPLQDWD�

RSHUD]LRQH� PDWHPDWLFD�� O¶DGGL]LRQH� H� OD� VRWWUD]LRQH�� ,QIDWWL�� LQ� TXHVWR� VWXGLR�� OH� DSL� VRQR� VWDWH�

DGGHVWUDWH�DG�DVVRFLDUH�LO�FRORUH�EOX�DG�XQ�HOHPHQWR�FKH�VL�DQGDYD�DG�DJJLXQJHUH�H�LO�FRORUH�JLDOOR�D�

XQ�HOHPHQWR�FKH�YHQLYD�WROWR��3L��LQ�GHWWDJOLR��OH�DSL�HQWUDYDQR�LQ�XQ�ODELULQWR�D�<�H�YHQLYD�PRVWUDWR�

ORUR�OR�VWLPROR�FDPSLRQH��LQ�EDVH�DO�FRORUH�GHOOR�VWLPROR�GRYHYDQR�VFHJOLHUH�LO�SHUFRUVR�D�GHVWUD�R�D�

VLQLVWUD��D�VHFRQGD�GL�GRYH�VL�FROORFDYD�OD�ULVSRVWD�FRUUHWWD��)LJXUD������6RQR�VWDWH�FRQGRWWH�FHQWR�SURYH�
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H�GL�IURQWH�DOOH�ULVSRVWH�FRUUHWWH�YHQLYD�VRPPLQLVWUDWR�XQ�SUHPLR�LQ�FLER��,�ULVXOWDWL�GL�TXHVWR�VWXGLR�

GLPRVWUDQR�FKH�OH�DSL�VRQR�LQ�JUDGR�GL�LPSDUDUH�D�VYROJHUH�FRPSLWL�QXPHULFL�FRPSOHVVL� 

�/D� ULOHYDQ]D�GL� TXHVWL� GHWHUPLQDWL� VWXGL� H� DOWUL� VLPLOL� VWD� QHO� IDWWR� FKH� OH� GLPHQVLRQL� GHO� FHUYHOOR�

FRQWDQR�LQ�PDQLHUD�UHODWLYD�H�FKH�DQFKH�JOL�DQLPDOL�LQ�SRVVHVVR�GL�XQ�FHUYHOOR�GL�GLPHQVLRQL�ULGRWWH�

KDQQR� IDFROWj� FRJQLWLYH� VLPLOL� D� TXHOOR� GHL� SULPDWL�� 'HWHUPLQDWH� IDFROWj� FRJQLWLYH� FRPH� VDSHUVL�

RULHQWDUH�� ULFRUGDUH�� FRQWDUH�� LO� OLQJXDJJLR�� LQWHUSUHWDUH� VLPEROL� QRQ� VRQR� XQD� SUHURJDWLYD� XQLFD�

GHOO¶HVVHUH�XPDQR��PD�VROR�GHOOH�EDVL�FKH�DFFRPXQD�OD�PDJJLRU�SDUWH�GHOOH�VSHFLH��4XHVWH�VYROJRQR�

XQD� IXQ]LRQH� DGDWWDWLYD� HG� q� VWDWR�GLPRVWUDWR� FKH� DOFXQH� DELOLWj� VSHFLILFKH� VRQR� VXSHULRUL� SHUVLQR�

DOO¶LQWHOOLJHQ]D�XPDQD��8QD�VSHFLH�GL�XFFHOOR��FRQRVFLXWD�DQFKH�FRPH�QRFFLRODLD�GL�&ODUN��1XFLIUDJD�

FROXPELDQD��q�LQ�JUDGR�GL�ULFRUGDUH�O¶HVDWWD�SRVL]LRQH�GL�FHQWLQDLD�GL�VLWL�GRYH�KD�QDVFRVWR�LO�FLER��

FRPH�SURYLVWD�SHU�O¶LQYHUQR��DQFKH�GRSR�PROWL�PHVL��1RQ�VROR��OD�QRFFLRODLD�GL�&ODUN�ULFRUGD�SHUVLQR�

LO�JHQHUH�GL�FLER�QDVFRVWR��6WDQFKHU�������� 

 

)LJXUD���$SSDUDWR�VSHULPHQWDOH�XWLOL]]DWR�SHU�DGGHVWUDUH�H�WHVWDUH�OH�DSL�LQ�YROR�OLEHUR�VXOOD�ORUR�
FDSDFLWj�GL�DSSUHQGHUH�DGGL]LRQH�H�VRWWUD]LRQH� 
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����&RJQL]LRQH�QXPHULFD�LQ�3RHFLOLD�UHWLFXODWD 

'LYHUVL�VWXGL�KDQQR�YROXWR�LQGDJDUH�OD�FRJQL]LRQH�QXPHULFD�LQ�3��UHWLFXODWD��FKLDPDWL�DQFKH�JXSS\��

/H�DELOLWj�QXPHULFKH�FRVWLWXLVFRQR�XQ�HOHPHQWR�FKH�YD�DG�DXPHQWDUH�LO�ILWQHVV�GHOOD�VSHFLH��8QR�VWXGLR�

SUHVHQWD�PHJOLR�TXHVWR�FRQFHWWR�GLPRVWUDQGR�FKH�L�SHVFL��GL�IURQWH�D�GXH�TXDQWLWj�GL�FLER��VFHOJRQR�

TXHOOD�SL��QXPHURVD��/XFRQ�;LFFDWR���������,�JXSS\�KDQQR�VFHOWR�OD�TXDQWLWj�PDJJLRUH�GL�FLER�VROR�

QHL� GXH� FRPSLWL� GL� GLVFULPLQD]LRQH�SL�� IDFLOL�� FLRq�QHO� FRQIURQWR�XQR� FRQWUR�TXDWWUR� H� GXH� FRQWUR�

TXDWWUR��1RQ�VL�VRQR�QRWDWL�ULVXOWDWL�VLJQLILFDWLYL�SHU�TXDQWR�ULJXDUGD�L�UDSSRUWL�WUH�FRQWUR�TXDWWUR�H�GXH�

FRQWUR�WUH��4XHVWR�VLJQLILFD�FKH�OD�ORUR�VFHOWD�q�VWDWD�FRQGL]LRQDWD�GDO�UDSSRUWR�QXPHULFR��� 

8Q�DOWUR�VWXGLR��3LIIHU��������KD�GLPRVWUDWR�OD�FDSDFLWj�GHL�3��UHWLFXODWD�GL�GLVWLQJXHUH�WUD�GXH�VWLPROL�

GLIIHUHQWL�� LQ� TXHVWR� FDVR� L� VRJJHWWL� GRYHYDQR� VFHJOLHUH� WUD� GXH� JUXSSL� GL� FRQVSHFLILFL�� ,� ULVXOWDWL�

PRVWUDQR�FKH�L�SHVFL�VRQR�VWDWL�LQ�JUDGR�GL�GLVFULPLQDUH�WUD�GXH�TXDQWLWj�SLFFROH��WUH�FRQWUR�TXDWWUR��H�

WUD�GXH�TXDQWLWj�JUDQGL��FLQTXH�FRQWUR�GLHFL���7XWWDYLD��L�SHVFL�QRQ�VRQR�VWDWL�LQ�JUDGR�GL�GLVFULPLQDUH�

XQ�UDSSRUWR�FRQ�XQD�TXDQWLWj�SLFFROD�H�XQD�JUDQGH��GHO�WLSR�WUH�FRQWUR�FLQTXH�� 

$OOD� OXFH�GHL� ULVXOWDWL�� L� ULFHUFDWRUL� VRQR�ULXVFLWL�D�GLPRVWUDUH�FKH�DQFKH� L�SHVFL�XVDQR�GXH�VLVWHPL�

GLYHUVL� SHU� HODERUDUH� JOL� VWLPROL� QXPHULFL� DOOR� VWHVVR�PRGR� GHL� QHRQDWL� H� GHL� SULPDWL� QRQ� XPDQL��

(VLVWRQR�TXLQGL�GXH�PHFFDQLVPL��XQR�UHVSRQVDELOH�GHL�FRQIURQWL�QXPHULFL�SLFFROL�ILQR�D�WUH�R�TXDWWUR�

HOHPHQWL�H�XQ�DOWUR�UHVSRQVDELOH�GHOOD�VWLPD�GHOOD�JUDQGH]]D�GL�HOHPHQWL�SL��QXPHURVL� 

����6FRSR�GHOOR�VWXGLR� 

4XHVWR� VWXGLR� YXROH� LQGDJDUH� PDJJLRUPHQWH� OD� FRJQL]LRQH� QXPHULFD� GHL� SHVFL�� LQ� SDUWLFRODUL� LQ�

HVHPSODUL�GL�3��UHWLFXODWD��/¶RELHWWLYR�q�TXHOOR�GL�YDOXWDUH�OD�FDSDFLWj�GL�GLVFULPLQD]LRQH�QXPHULFD�LQ�

SUHVHQ]D�GL�DOWUL� VWLPROL�YLVLYL�� VL�FHUFD�GL�GLPRVWUDUH� FKH� L�SHVFL�VRQR� LQ�JUDGR�GL�DVWUDUUH� LO�GDWR�

QXPHULFR�DQFKH�GL�IURQWH�DOOD�SUHVHQ]D�GL�GLYHUVH�IRUPH�JHRPHWULFKH��OH�TXDOL�SRVVRQR�FRVWLWXLUH�XQ�

RVWDFROR�SHU�OD�FRGLILFD�GHOO¶LQIRUPD]LRQH�TXDQWLWDWLYD�� 

3HU�FRQGXUUH�O¶HVSHULPHQWR�VL�q�XWLOL]]DWR�LO�SDUDGLJPD�076��0DWFKLQJ�WR�VDPSOH��VLPXOWDQHR��4XHVWD�

SURFHGXUD�VL�WUDWWD�GL�XQ�WHVW�D�VFHOWD�VLPXOWDQHD�FKH�FRQVLVWH�QHO�IDUH�XQD�VFHOWD�WUD�GXH�RS]LRQL��YLHQH�

VIUXWWDWD�OD�QDWXUDOH�WHQGHQ]D�YHUVR�XQD�SUHIHUHQ]D��$JULOOR���������$QFKH�LQ�TXHVWR�FDVR�L�VRJJHWWL�
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GRYHYDQR�IDUH�XQD�VFHOWD�WUD�GXH�RS]LRQL��PD�TXHVWD�GRYHYD�HVVHUH�IDWWD�VXOOD�EDVH�GL�XQ�FRQIURQWR�

FRQ�XQ�WHU]R�VWLPROR�WDUJHW�� 

/R�VWXGLR��SHUFLz��VL�SUHVXSSRQH�GL�YDOXWDUH�OH�IDFROWj�FRJQLWLYH�FRPSOHVVH�GHL�SHVFL�LQ�XQ�FRPSLWR�GL�

GLVFULPLQD]LRQH�QXPHULFD� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 ϲ 
 

2. BIOLOGIA DELLA SPECIE POECILIA RETICULATA 
 

�,�3��UHWLFXODWD��FRQRVFLXWL�DQFKH�FRQ�LO�QRPH�GL�JXSS\��VRQR�RULJLQDUL�GDOOH�]RQH�WURSLFDOL��WLSLFDPHQWH�

OH�]RQH�GHOO¶$PHULFD�GHO�VXG�FRPH�7ULQLGDG��9HQH]XHOOD�H�*X\DQD���0DJXUUDQ��������� 

$WWXDOPHQWH�VL�SRVVRQR�WURYDUH�LQ�TXDVL�LQ�WXWWH�OH�]RQH�WURSLFDOL�GHO�PRQGR�H�TXHVWR�q�SRVVLELOH�JUD]LH�

DOOD�ORUR�IRUPLGDELOH�DGDWWDELOLWj��PRWLYR�SHU�FXL�VRQR�VRJJHWWL�PROWR�IDYRULWL�GDJOL�VWXGLRVL��$QFKH�OD�

ULSURGX]LRQH�q�PROWR�YDQWDJJLRVD��*OL�DYDQQRWWL�DSSHQD�QDWL�SRVVRQR�JLj�QXRWDUH�H�QXWULUVL�GD�VROL�H�

VRQR�GHL�VRJJHWWL��D� WXWWL�JOL� HIIHWWL�� LQGLSHQGHQWL��8Q�VRJJHWWR� IHPPLQD�SXz�FRQVHUYDUH� OR�VSHUPD�

PDVFKLOH�H�SDUWRULUH�SL��YROWH��0DJXUUDQ��������� 

�,�PDVFKL�ULVXOWDQR�DYHUH�XQD�FRGD�SL��ODUJD�H�GHL�FRORUL�SL��DFFHVL��TXHVWR�SHUFKp�OH�IHPPLQH�KDQQR�

GHOOH�SUHIHUHQ]H�SURSULR�LQ�EDVH�DL�FRORUL��)LJXUD���� 

 

,O�SHULRGR�GHOOD�JHVWD]LRQH�GXUD�WUD�L����H�L����JLRUQL�FLUFD��'RSR�SRFKH�RUH�GDO�SDUWR�XQD�IHPPLQD�q�

GL�QXRYR�LQ�JUDGR�GL�FRQFHSLUH��DQFKH�VH�LQ�PHGLD�OR�IDQQR�RJQL�TXDWWUR�VHWWLPDQH�� 

*Lj�GRSR�TXDOFKH�RUD�GDOOD�VFKLXVD��JOL�DYDQQRWWL�VL�SUHVHQWDQR�FRQ�LO�ORUR�FRUSR�WUDVSDUHQWH��DO�VHWWLPR�

JLRUQR�VL�SXz�YHGHUH�LO�ORUR�WXER�DOLPHQWDUH��$����JLRUQL�VL�q�LQ�JUDGR�GL�GLVWLQJXHUH�L�PDVFKL�GDOOH�

IHPPLQH��OH�IHPPLQH�KDQQR�XQ�DGGRPH�SL��SURQXQFLDWR��/H�GLIIHUHQ]H�YHQJRQR��PDQ�PDQR��PHVVH�

LQ�HYLGHQ]D�FRQ�OD�FUHVFLWD��,�3��UHWLFXODWD�IHPPLQD�DGXOWL�VRQR�SL��OXQJKL��WUD�L�����FP�LQ�FRQIURQWR�

DL�PDVFKL�WUD�L������6KDKMDQ��������

)LJXUD���(VHPSODUL�GL�3��UHWLFXODWD�FRQ�ULIHULPHQWR�DOOD�GLIIHUHQ]D�GL�FRORUL�WUD�L�GXH�VHVVL 



 ϳ 
 

 
�� �0$7(5,$/,�(�0(72', 

 

�����6RJJHWWL�VSHULPHQWDOL� 

/D�ULFHUFD�q�VWDWD�FRQGRWWD�FRQ�HVHPSODUL�DGXOWH�IHPPLQH�QDwYH�GL�3��UHWLFXODWD��FRQRVFLXWL�DQFKH�FRQ�

LO�QRPH�GL�JXSSLHV��DOOHYDWL�DOO¶LQWHUQR�GHO�/DERUDWRULR�GL�&RPSRUWDPHQWR�DQLPDOH�H�&RJQL]LRQH�GHO�

'LSDUWLPHQWR�GL�3VLFRORJLD�JHQHUDOH�GHOO¶8QLYHUVLWj�GL�3DGRYD�� 

,�VRJJHWWL�VRQR�VWDWL�SUHOHYDWL�GDOOH�YDVFKH��SUHVHQWL�DOO¶LQWHUQR�GHO�ODERUDWRULR��LQ�FXL�KDQQR�YLVVXWR�

LQVLHPH�DG�DOWUL�HVHPSODUL�GHOOD�VWHVVD�VSHFLH��/¶DPELHQWH�GHL�VRJJHWWL�HUD�DUULFFKLWR�FRQ�GLYHUVL�WLSL�

GL�YHJHWD]LRQH�H�JKLDLD�VXO�IRQGR�SHU�ULSURGXUUH�LO�SL��SRVVLELOH�O¶KDELWDW�QDWXUDOH��/H�YDVFKH�HUDQR�

GRWDWH�GHOO¶DSSRVLWR�ILOWUR�SHU�LO�ULFLFOR�GHOO¶DFTXD��LQIDWWL��TXHVW¶XOWLPR�q�IRQGDPHQWDOH�SHU�ULSXOLUH�OH�

HVFUH]LRQL� GHL� SHVFL� H� VFDUWL� GL� FLER� LQ� GHFRPSRVL]LRQH��$O� GL� VRSUD� GHOOH� YDVFKH� VL� WURYDYD� XQD�

ODPSDGD� D� IOXRUHVFHQ]D�� LQ� SRVL]LRQH� FHQWUDOH�� ,� VRJJHWWL� VHJXLYDQR� XQD� GLHWD� UHJRODUH�� YHQLYD�

VRPPLQLVWUDWR�ORUR�LO�FLER�GXH�YROWH�DO�JLRUQR��'L�PDWWLQD��LQWRUQR�DOOH�RUH������YHQLYDQR�QXWULWL�FRQ�

PDQJLPH�VHFFR��*9*��H�DO�SRPHULJJLR�� LQWRUQR� DOOH�RUH�������FRQ�QDXSOLL�GL�$UWHPLD�VDOLQD��*OL�

HVHPSODUL� DGXOWL� YHQLYDQR� SHVFDWL� LQGLYLGXDOPHQWH� FRQ� XQ� UHWLQR� DSSRVLWR�� RJQL� VRJJHWWR� YHQLYD�

VSRVWDWR�QHOOD�SURSULD�YDVFD�VSHULPHQWDOH��QHOOD�VWDQ]D�DGGHWWD�DOO¶HVSHULPHQWR�� 

�����$SSDUDWR�VSHULPHQWDOH 

$G� RJQL� VRJJHWWR� VSHULPHQWDOH� YHQLYD� GHGLFDWD� XQD� YDVFD�� GLIIHUHQWH� VLD� SHU� GLPHQVLRQH� FKH� SHU�

VRFLDOLWj�ULVSHWWR�DOOD�YDVFD�GL�SURYHQLHQ]D��2JQL�VRJJHWWR�VL�WURYDYD�GD�VROR�LQ�XQD�YDVFD�GL�YHWUR�

UHWWDQJRODUH� ���[��[��&P��� OD� TXDOH� HUD� VWDWD� SXOLWD� SUHFHGHQWHPHQWH��2JQL� YDVFD� HUD� FLUFRQGDWD�

HVWHUQDPHQWH��VX�WXWWH�H�TXDWWUR�L�ODWL��GD�SDQQHOOL�YHUGL�LQ�SRO\SODFN��6XL�GXH�ODWL�LQWHUQL�SL��OXQJKL�

YHQLYDQR�SRVL]LRQDWL�DOWUL�GXH�SDQQHOOL� VWUXWWXUDWL�QHO�VHJXHQWH�PRGR�� L�SDQQHOOL�DYHYDQR�GXH� WDJOL�

YHUWLFDOL�H�WUD�TXHVWL�XQ�WDJOLR�RUL]]RQWDOH�DO�GL�VRSUD��TXHVWL�D�ORUR�YROWD�VHUYLYDQR�SHU�IDU�LQFDVWUDUH�

GXH�VWUXWWXUH�GL�SODVWLFD� WUDVSDUHQWH�GL�IRUPD�VHPL�SDUDOOHOHSLSHGD��OH�TXDOL� LQJOREDYDQR�L�ILOWUL�GHO�



 ϴ 
 

ULFLFOR�GHOO¶DFTXD�H�LQ�XQD�GL�HVVH�HUD�SUHVHQWH�DQFKH�XQR�VSHFFKLR�UHWWDQJRODUH��/R�VSHFFKLR�DYHYD�OR�

VFRSR�GL�ULGXUUH�OD�SHUFH]LRQH�GL�VROLWXGLQH�GHO�VRJJHWWR��4XHVWH�GXH�VWUXWWXUH��SRVL]LRQDWH�LQ�SDUDOOHOR��

XQD�GL�IURQWH�DOO¶DOWUD�VXL�GXH�ODWL�PDJJLRUL��IRUPDYDQR�DO�FHQWUR�GHOOD�YDVFD�XQ�FRUULGRLR�SL��VWUHWWR�

FRQ�OR�VFRSR�GL�ULGXUUH�LO�FDPSR�YLVLYR�GHO�VRJJHWWR�GXUDQWH�O¶HVSHULPHQWR��4XHVWD�VWUDWHJLD�q�XWLOH�

SHU� RWWHQHUH� ULVXOWDWL� SL�� YDOLGL� SRVVLELOL�� /XQJR� L� GXH� ODWL� SL�� FRUWL�� VHPSUH� LQWHUQDPHQWH�� HUDQR�

SRVL]LRQDWL�GXH�SDQQHOOL�GL�FRORU�ELDQFR��LQWDJOLDWL�FHQWUDOPHQWH�SHU�SRWHU�LQFDVWUDUH�XQ�VHPLFLOLQGUR�

GL�SODVWLFD�WUDVSDUHQWH��FUHDQGR�XQ�VHPLFHUFKLR��DGLELWL�DOO¶LQVHULPHQWR�GHJOL�VWLPROL�WDUJHW���$O�GL�VRSUD�

GHOOH�YDVFKH�HUD�FROORFDWD�XQD�ODPSDGD�DO�QHRQ�SHU�IDYRULUH�O¶LOOXPLQD]LRQH��VXO�IRQGR��LQYHFH��HUD�

SUHVHQWH�XQR�VWUDWR�GL�JKLDLD�GL��FP��OD�WHPSHUDWXUD�HUD�PDQWHQXWD�WUD�L�����H�L����&�� 

�����6WLPROL 

*OL�VWLPROL�FKH�VL�DQGDYDQR�D�SUHVHQWDUH�DL�QRVWUL� VRJJHWWL�YHQLYDQR�FDODWL�QHOOD�YDVFD�VXL�GXH� ODWL�

ODWHUDOL�SL��FRUWL�DWWUDYHUVR�O¶XVR�GL�EDFFKHWWH�D�WUH�EUDFFL��FRVWUXLWH�DSSRVLWDPHQWH��/H�EDFFKHWWH�VRQR�

IRUPDWH�GD�WUH�EUDFFL�UHWWDQJRODUL����[����FP��LQ�SOH[LJODVV�WUDVSDUHQWH��WHQXWH�LQVLHPH�GD�XQ¶DVWLFHOOD�

RUL]]RQWDOH��1HOOD�SDUWH�ILQDOH�GHOOH�EDFFKHWWH�YHQLYDQR�LQFDVWUDWL�JOL�VWLPROL�DOO¶LQWHUQR�GL�XQ�VXSSRUWR�

SHU�HYLWDUH�FKH�VFLYRODVVHUR�LQ�DFTXD�XQD�YROWD�LPPHUVL��*OL�VWLPROL�VL�SUHVHQWDYDQR�FRPH�TXDGUDWL�

��[�FP��SODVWLILFDWL�H�YHQLYDQR�LQVHULWL�H�WROWL�GDO�VXSSRUWR�LQIHULRUH�GHOOH�EDFFKHWWH��)LJXUD�����2JQL�

EDFFKHWWD� DYHYD� VXO� UHWUR�� VXL� GXH�EUDFFL� ODWHUDOL�� XQD� IRUPD� DG�/� LQ�SRO\SODFN� FKH� VHUYLYD� FRPH�

DSSRJJLR�DOOD�YDVFD�TXDQGR�OD�EDFFKHWWD�YHQLYD�LPPHUVD� 

 

 

 

 �  

 

 

 

 

K� 

ĂͿ 

ďͿ 

ĐͿ 



 ϵ 
 

 

 

 

�����3URFHGXUD�VSHULPHQWDOH 

8QD� YROWD� SURQWL� JOL� VWUXPHQWL� H� WUDVIHULWL� L� VRJJHWWL� DOO¶LQWHUQR� GHOOH� YDVFKH�� VL� LQL]LDYD� FRQ� OD�

SURFHGXUD�FKH�q�GLYLVD�LQ�WUH�IDVL��IDPLOLDUL]]D]LRQH��SUH�WUDLQLQJ��WUDLQLQJ� 

������ �)DPLOLDUL]]D]LRQH 

/D�IDPLOLDUL]]D]LRQH�GXUD� WUH�JLRUQL��$O�SULPR�JLRUQR��RJQL�VRJJHWWR�YLHQH� WUDVIHULWR�QHO� ULVSHWWLYR�

DSSDUDWR�� ,O� VHFRQGR� H� LO� WHU]R�JLRUQR� VRQR� GHGLFDWL� DOO¶DELWXD]LRQH�� WHPSR�QHFHVVDULR�SHUFKp� L�3��

UHWLFXODWD�VL�DELWXLQR�DG�DELWDUH�LQ�XQ�OXRJR�GLYHUVR��,�VRJJHWWL�VHJXRQR�OD�VWHVVD�URXWLQH�DOLPHQWDUH�

FRPH�TXHOOD�SULPD�GL�HVVHUH�WUDVIHULWL�QHOOH�YDVFKH�VSHULPHQWDOL�� 

������ �3UH�WUDLQLQJ 

,O� SUH�WUDLQLQJ� GXUD� GXH� JLRUQL�� ,Q� TXHVWD� IDVH� GL� SUH�DGGHVWUDPHQWR� OR� VSHULPHQWDWRUH� LQL]LD�� LQ�

PDQLHUD�JUDGXDOH�� DG� LQWHUDJLUH� FRQ� O¶DSSDUDWR� H� LO� VRJJHWWR�� ,Q�SDUWLFRODUH�� L� VRJJHWWL� VL� SRWUDQQR�

RVVHUYDUH�H�YDOXWDUH�VH�VRQR�HIIHWWLYDPHQWH�GHL�EXRQL�FDQGLGDWL�� LQIDWWL�� DOFXQL�VRJJHWWL� VL�SRVVRQR�

ULYHODUH� SDVVLYL�� FLRq� QRQ� LQWHUHVVDWL� DG� LQWHUDJLUH�� 4XHVWR� SXz� DFFDGHUH� D� FDXVD� GHOOR� VWUHVV� FKH�

VXELVFRQR� SHUYLD� GHO� FDPELR� G¶DPELHQWH� R� SRVVRQR� VHQWLUVL� LQWLPRULWL� GDOOD� EDFFKHWWD� R�

GDOO¶HVSHULPHQWDWRUH�VWHVVR��Ê�IRQGDPHQWDOH��SHUFLz��HVHJXLUH�OH�PDQRYUH�FRQ�SDUWLFRODUH�GHOLFDWH]]D��

9LHQH�XWLOL]]DWD�XQD�EDFFKHWWD�VLQJROD�GL�SOH[LJODVV�WUDVSDUHQWH��SULYD�GL�VWLPROR��H�LPPHUVD��D�FDPELR��

VXL�ODWL�SL��FRUWL�GHOO¶DSSDUDWR��GHVWUD�H�VLQLVWUD��IURQWDOH�H�SRVWHULRUH��8QD�VHTXHQ]D�WLSR�YD�LQ�TXHVWR�

RUGLQH��IURQWDOH�GHVWUD��SRVWHULRUH�GHVWUD��IURQWDOH��VLQLVWUD��SRVWHULRUH�VLQLVWUD��4XDQGR�LO�VRJJHWWR�VL�

DYYLFLQD� DOOD� EDFFKHWWD�� TXHVWR� FRPSRUWDPHQWR� YLHQH� ULQIRU]DWR� FRQ� XQD� SLFFROD� GRVH� GL� FLER�

FRQVLVWHQWH�GL�QDXSOL�GL�DUWHPLD��IRUQLWR�DWWUDYHUVR�XQD�SLSHWWD�3DVWHXU��,O�SULPR�JLRUQR��RJQL�VRJJHWWR�

YLHQH�HVSRVWR�D�RWWR�SURYH� WRWDOL�GLYLVH� LQ�GXH�VHVVLRQL�GD�TXDWWUR�SURYH�FLDVFXQD��,Q�RJQXQD�GHOOH�

VHVVLRQL�OH�SURYH�YHQJRQR�HVHJXLWL�D�QRQ�SL��GL�TXLQGLFL�PLQXWL�GL�GLVWDQ]D�WUD�ORUR��7UD�XQD�VHVVLRQH�

H� O¶DOWUD� YLHQH� IDWWD� XQD� SDXVD� GL� FLUFD� QRYDQWD� PLQXWL�� ,O� VHFRQGR� JLRUQR�� RJQL� VRJJHWWR� YLHQH�

)LJXUD���D��5DSSUHVHQWD]LRQH�JUDILFD�GHOOD�EDFFKHWWD�D�WUH�EUDFFL��E��VXSSRUWR�DOO¶LQWHUQR�GHO�TXDOH�
YHQLYD�LQVHULWR�OR�VWLPROR��F��HVHPSL�GL�VWLPROL 



 ϭϬ 
 

VRWWRSRVWR�D�GRGLFL�SURYH�WRWDOL��GLYLVH�LQ�GXH�VHVVLRQL�GD�VHL�SURYH�FLDVFXQD��,Q�RJQL�VHVVLRQH�OH�SURYH�

YHQJRQR�HVHJXLWH�D�QRQ�SL��GL�TXLQGLFL�PLQXWL�GL�GLVWDQ]D�WUD�ORUR��7UD�XQD�VHVVLRQH�H�O¶DOWUD�YLHQH�

IDWWD�XQD�SDXVD�GL�FLUFD�QRYDQWD�PLQXWL� 

������ �7UDLQLQJ 

7XWWL�L�FDQGLGDWL�ULWHQXWL�YDOLGL�SRVVRQR�LQL]LDUH�OD�IDVH�VSHULPHQWDOH�YHUD�H�SURSULD�GHOOD�GXUDWD�GL�

QRYH�JLRUQL��,�VRJJHWWL�YHQJRQR�VRWWRSRVWL�D�GRGLFL�SURYH��GLYLVH�LQ�GXH�VHVVLRQL�GD�VHL��/H�EDFFKHWWH�

TXL�XWLOL]]DWH�VRQR�TXHOOH�D�WUH�EUDFFL�LQ�FXL�DJOL�HVWUHPL�LQIHULRUL�YHQJRQR�LQVHULWL�L�GLYHUVL�VWLPROL��/D�

EDFFKHWWD�FHQWUDOH�VDUj�TXHOOD�D�FRQWHQHUH�OR�VWLPROR�WDUJHW��FKH�q�LGHQWLFR�D�XQR�GHL�GXH�VWLPROL�ODWHUDOL�

FKH�LO�VRJJHWWR�GRYUj�DVVRFLDUH�SHU�RWWHQHUH�LO�ULQIRU]R��,O�WUDLQLQJ�FRQVLVWH�LQ�GXH�IDVL��/D�SULPD�IDVH�

q�UDSSUHVHQWDWD�GDL�SULPL�FLQTXH�JLRUQL�LQ�FXL�YHQJRQR�PRVWUDWL�L�FRQIURQWL�QXPHULFL��YV����YV����YV���

�YV����YV��H��YV���DQGDQGR�D�ULQIRU]DUH�QHO�FRUVR�GHOOH�GRGLFL�SURYH�JLRUQDOLHUH�VLD�OD�QXPHURVLWj�

SLFFROD�FKH�TXHOOD�JUDQGH�GL�FLDVFXQ�FRQIURQWR�QXPHULFR��1HOOD�VHFRQGD�IDVH��GHOOD�GXUDWD�GL�TXDWWUR�

JLRUQL��YHQJRQR�PRVWUDWL�L�VHJXHQWL�FRQIURQWL�QXPHULFL���YV����YV����YV����YV����YV����YV���,Q�TXHVWD�

IDVH�YHQJRQR�LQWURGRWWL�GXH�UDWLR�GLIILFLOL���YV��H��YV��FKH�VRVWLWXLVFRQR�LO��YV��H�LO��YV���$OOR�VWHVVR�

PRGR�GHOOD� IDVH�SUHFHGHQWH��QHO�FRUVR�GHOOH�GRGLFL� SURYH�VL� ULQIRU]D�VLD� OD�QXPHURVLWj�SLFFROD�FKH�

TXHOOD�JUDQGH�GL�FLDVFXQ�FRQIURQWR�QXPHULFR��*OL�VWLPROL�FRQVLVWRQR�GXQTXH��VLD�LQ�GLYHUVL�FRQIURQWL�

QXPHULFL��VLD�LQ�GLIIHUHQWL�IRUPH��,QROWUH��O¶DUHD�GHO�SUREH�q�VWDWD�SDUHJJLDWD�DOO¶DUHD�GHOOR�VWLPROR�FRQ�

QXPHURVLWj�PLQRUH��PDJJLRUH�R�LO�YDORUH�LQWHUPHGLR�WUD�OH�GXH�DUHH�DO�ILQH�GL�HYLWDUH�FKH�LO�VRJJHWWR�

IDFFLD�XQD�VFHOWD�LQ�EDVH�DOOD�TXDQWLWj�GL�FRORUH�QHUR�SUHVHQWH�QHOOR�VWLPROR��)LJXUD�����4XL�GL�VHJXLWR�

YHQJRQR�PRVWUDWH�OH�ILJXUH�FRQ�OH�RWWR�IRUPH�GHJOL�VWLPROL�XWLOL]]DWL��)LJXUD���� 
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)LJXUD���/H�IRUPH�GHJOL�VWLPROL�XWLOL]]DWL� 

ĂͿ ^ƚĞůůĂ ďͿ dƌŝĂŶŐŽůŽ ĐͿ���ĞƌĐŚŝŽ ĚͿ��dƌŝĂŶŐŽůŽ�
ŝŶǀĞƌƐŽ 

ĞͿ�y ĨͿ��ƌŽĐĞ ŐͿ�ZŽŵďŽ ŚͿ�YƵĂĚƌĂƚŽ 

)LJXUD���(VHPSLR�VWLPROR�FRQIURQWR��YV��GHOOD�IRUPD�D�VWHOOD�FRQ�ULQIRU]R�QXPHURVLWj����LQ�TXHVWR�
FDVR�O¶DULD�GHO�SUREH�FRQVLVWH�QHOO¶DULD�FRPSOHVVLYD�GHOOR�VWLPROR�UDSSUHVHQWDQWH�OD�QXPHURVLWj��� 



 ϭϮ 
 

 

�� $1$/,6,�67$7,67,&+( 

 

3HU�OH�DQDOLVL�VWDWLVWLFKH�VRQR�VWDWL�FRQVLGHUDWL�L�VRJJHWWL�FKH�KDQQR�LQL]LDWR�H�WHUPLQDWR�OH���JLRUQDWH�

GL�WUDLQLQJ�FRPSOHVVLYR��,O�FDPSLRQH�LQL]LDOH�FRQVLVWHYD�LQ����VRJJHWWL��GL�TXHVWL�KDQQR�VXSHUDWR�OD�

IDVH�GL�SUH�WUDLQLQJ�LQ�����,QILQH��VRQR����L�VRJJHWWL�FKH�KDQQR�LQL]LDWR�H�WHUPLQDWR�LO�WUDLQLQJ� 

/D�YDULDELOH�GLSHQGHQWH�FKH�q�VWDWD�FRQVLGHUDWD�SHU�OH�DQDOLVL�q�OD�SURSRU]LRQH�GL�ULVSRVWH�FRUUHWWH�FKH�

FRQVLVWH�LQ�XQ�LQGLFH�FKH�YDULD�GD���DG���FDOFRODWR�VHFRQGR�OD�IRUPXOD� 

݁ݐݐ݁ݎݎܿ�݁ݐ݈݁ܿݏ�݅݀�ݎ݁݉ݑ݊
݈݅ܽݐݐ�݁ݒݎ�݅݀�ݎ݁݉ݑ݊  

,O�YDORUH�RWWHQXWR�q�VWDWR�XWLOL]]DWR�SHU�FRQGXUUH�XQ�W�WHVW�D�FDPSLRQH�XQLFR�SHU�SRWHU�YHULILFDUH�VH�L�

VRJJHWWL��D� OLYHOOR�GL�JUXSSR��VRQR�VWDWL� LQ�JUDGR�GL�DVVRFLDUH� OR�VWLPROR� UDIILJXUDQWH� OD�QXPHURVLWj�

QXPHULFD� LGHQWLFD� D� TXHOOD� UDSSUHVHQWDWD� QHOOR� VWLPROR� ³SUREH´�� ,QROWUH�� SHU� YHULILFDUH�

O¶DSSUHQGLPHQWR�D�OLYHOOR�LQGLYLGXDOH��q�VWDWR�XWLOL]]DWR�XQ�WHVW�ELQRPLDOH�FRQVLGHUDQGR�OD�SHUIRUPDQFH�

GL�RJQL�VRJJHWWR��6XFFHVVLYDPHQWH��q�VWDWR�FUHDWR�XQ�PRGHOOR�OLQHDUH�JHQHUDOL]]DWR�DG�HIIHWWL�PLVWL�FRQ�

GLVWULEX]LRQH�ELQRPLDOH��*/00��IXQ]LRQH�µJOPHU¶�GHO�SDFFKHWWR�5�µOPH�¶���,O�FRGLFH�LGHQWLILFDWLYR�

GHL�VRJJHWWL�q�VWDWR�LQVHULWR�FRPH�IDWWRUH�UDQGRP��PHQWUH�OH�YDULDELOL��JLRUQR��FRQIURQWR��DUHD�GHO�SUREH�

H� IRUPD�GHOOH� UDIILJXUD]LRQL� QXPHULFKH� VRQR� VWDWL� LQVHULWL� FRPH� IDWWRUL� ILVVL��/¶LQIOXHQ]D�GL� TXHVWH�

YDULDELOL�q�VWDWD�SRL�YDOXWDWD�XWLOL]]DQGR�OD�IXQ]LRQH�µ$QRYD¶�GHO�SDFFKHWWR�5�µFDU¶�� 

7XWWH�OH�DQDOLVL�VRQR�VWDWH�FRQGRWWH�DWWUDYHUVR�LO�SURJUDPPD�VWDWLVWLFR�56WXGLR��YHUVLRQH���������7KH�

5�)RXQGDWLRQ�IRU�6WDWLVWLFDO�&RPSXWLQJ��9LHQQD��$XVWULD��KWWS���ZZZ�USURMHFW�RUJ�� 
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 ϭϯ 
 

 
�� 5,68/7$7, 

 
 

����5LVXOWDWL��OLYHOOR�GL�JUXSSR 

&RQVLGHUDQGR�FRPSOHVVLYDPHQWH�OH���JLRUQDWH��*UDILFR�����L�VRJJHWWL�KDQQR�XQD�SHUIRUPDQFH�PHGLD�

GL��������������PHGLD���6'��HG�q�QRUPDOPHQWH�GLVWULEXLWD��: ���������S�YDOXH ���������WXWWDYLD�QRQ�

ULVXOWDQR�HVVHUH�VWDWLVWLFDPHQWH�VLJQLILFDWLYL��W�WHVW�D�FDPSLRQH�XQLFR��W��� ���������S�YDOXH ������� 

 

$QGDQGR�D�FRQVLGHUDUH� OH�XOWLPH���JLRUQDWH��*UDILFR�����LQ�PHGLD� OH�SHUIRUPDQFH�GHL�VRJJHWWL�q�GL�

�������������PHGLD���6'���5LVXOWD�HVVHUH�QRUPDOPHQWH�GLVWULEXLWD��: ���������S�YDOXH ���������PD�

QRQ�VWDWLVWLFDPHQWH�VLJQLILFDWLYL��W�WHVW�D�FDPSLRQH�XQLFR��W��� ��������S�YDOXH ������� 

*UDILFR���$QGDPHQWR�LQ�PHGLD�GL�WXWWL�L�VRJJHWWL�GXUDQWH�OH�JLRUQDWH�GL�WUDLQLQJ��DVVH�[� �JLRUQR�GL�WUDLQLQJ��
DVVH�\� �SURSRU]LRQH�GL�VFHOWH�FRUUHWWH 



 ϭϰ 
 

 

 

&RQVLGHUDQGR� OD�SHUIRUPDQFH�GL�JUXSSR�HVFOXVLYDPHQWH�SHU� L�GXH�FRQIURQWL�GLIILFLOL� ��YV��H��YV���

�*UDILFR� ���� VL� RVVHUYD� FKH� L� VRJJHWWL� QRQ� KDQQR� XQD� SHUIRUPDQFH� VWDWLVWLFDPHQWH� VLJQLILFDWLYD� LQ�

HQWUDPEL�L�FRQIURQWL��S!������� 

 

*UDILFR� ��$QGDPHQWR� LQ�PHGLD� GL� WXWWL� L� VRJJHWWL� GXUDQWH� OH� XOWLPH� �� JLRUQDWH� GL� WUDLQLQJ� FRQVLGHUDQGR� L�
FRQIURQWL��YV��H��YV� 

 

*UDILFR���$QGDPHQWR�LQ�PHGLD�GL�WXWWL�L�VRJJHWWL�GXUDQWH�OH�XOWLPH���JLRUQDWH�GL�WUDLQLQJ 



 ϭϱ 
 

����5LVXOWDWL��OLYHOOR�LQGLYLGXDOH 

3HU�TXDQWR�ULJXDUGD�OD�SHUIRUPDQFH�FRPSOHVVLYD�GHOOH�XOWLPH�TXDWWUR�JLRUQDWH�D�OLYHOOR�LQGLYLGXDOH��VL�

RVVHUYD�FKH�VROR�XQ�VRJJHWWR�VFHJOLH�OR�VWLPROR�FRUUHWWR�LQ�PRGR�VWDWLVWLFDPHQWH�VLJQLILFDWLYR��7DEHOOD�

��� 

 

6RJJHWWR 0HGLD���6' 5LVSRVWH�FRUUHWWH�7RWDOH�SURYH 3�YDOXH 
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������������7DEHOOD���3HUIRUPDQFH�FRPSOHVVLYD�GHOOH�XOWLPH���JLRUQDWH�D�OLYHOOR�LQGLYLGXDOH 
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*UDILFR���$QGDPHQWR�GHJOL�XOWLPL���JLRUQL 

 
/¶DQDOLVL� D�PLVXUH� ULSHWXWH� IDWWD� XWLOL]]DQGR� L� GDWL� GHJOL� XOWLPL���JLRUQL�� QRQ�KD� HYLGHQ]LDWR� HIIHWWL�

VLJQLILFDWLYL� GHOOD� YDULDELOH� JLRUQDWD� GL� WUDLQLQJ� �Ȥ� �� � � �������� S�  � �������� Qp� GHOOD� WLSRORJLD� GL�

FRQIURQWR���Ȥ���� ���������S� ����������Qp�GHOOD�IRUPD�XWLOL]]DWD�SHU�OD�UDSSUHVHQWD]LRQH�QXPHULFD���Ȥ�

��� ���������S� ���������*UDILFR�����Qp�GHOO¶LQWHUD]LRQH�WUD�FRQIURQWR�QXPHULFR�H�IRUPD�XWLOL]]DWD���Ȥ�

���� ����������S� ���������Qp�GHOO¶DUHD�GHOOR�VWLPROR�SUREH��Ȥ���� ���������S� �������Qp�GHOOD�SRVL]LRQH�

IURQWDOH�R�SRVWHULRUH��Ȥ���� ���������S� ���������,O�SDUDPHWUR�FKH�VHPEUD�VSLHJDUH�OD�YDULDELOLWj�GHOOD�

SHUIRUPDQFH�q�OD�SRVL]LRQH�VLQLVWUD�R�GHVWUD�GHOOR�VWLPROR�FKH�UDIILJXUD�OD�QXPHURVLWj�UDSSUHVHQWDWD�

GDO�SUREH��Ȥ���� ����������S���������� 
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*UDILFR���3HUIRUPDQFH�PHGLD�GHL�VRJJHWWL�QHL�GLIIHUHQWL�FRQIURQWL�QXPHULFL��E��SHUIRUPDQFH�PHGLD�GHL�VRJJHWWL�
QHOOH�XOWLPH���JLRUQDWH�QHOOH�IRUPH
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6WXGL� SUHFHGHQWL� KDQQR� GLPRVWUDWR� FKH� L� SHVFL� ULHVFRQR� D� GLVFULPLQDUH� WUD� GXH� TXDQWLWj� TXDQGR�

YHQJRQR� VRWWRSRVWL� D� XQ� WHVW� GL� SUHIHUHQ]D� VSRQWDQHD�� VLD� TXDQGR� OD� VFHOWD� FRQVLVWH� LQ� XQ� ULQIRU]R�

VRFLDOH�RSSXUH�DOLPHQWDUH��$JULOOR��������� 

1HO� SUHVHQWH� VWXGLR�� LQYHFH�� LO� FLER� q� VWDWR� VRPPLQLVWUDWR� VROR� FRPH� ULQIRU]R� LQ� YLVWD�

GHOO¶DSSUHQGLPHQWR� GL� XQ� FRPSLWR�� ,Q� SDUWLFRODUH�� VL� q� IDWWR� ULFRUVR� DOOD� SURFHGXUD� GHO�

FRQGL]LRQDPHQWR�FODVVLFR�H�RSHUDQWH��/D�IDVH�GL�DGGHVWUDPHQWR�LQ�TXHVWR�HVSHULPHQWR�KD�GLPRVWUDWR�

OD�FDSDFLWj�GL�DVVRFLDUH��LQ�XQ�SULPR�PRPHQWR��XQR�VWLPROR�D�XQD�ULVSRVWD��H�LQ�XQ�VHFRQGR�PRPHQWR��

OR�VWLPROR�WDUJHW�R�SUREH�FRQ�OR�VWLPROR�DGHJXDWR�LQ�RUGLQH�GD�ULFHYHUH�LO�ULQIRU]R�LQ�FLER� 

�*OL�VWLPROL�VRQR�VWDWL�SUHVHQWDWL�VHFRQGR�L�FULWHUL�GHO�SDUDGLJPD�076�VLPXOWDQHR�� 

/¶LQGDJLQH� DYHYD� FRPH� ILQH� TXHOOR� GL� GLPRVWUDUH� OH� FDSDFLWj� GL� GLVFULPLQD]LRQH� QXPHULFD� LQ� 3��

UHWLFXODWD�� ,� GDWL� UDFFROWL� QRQ� VRQR� VWDWLVWLFDPHQWH� VLJQLILFDWLYL� Qp� SHU� TXDQWR� ULJXDUGD� L� ULVXOWDWL�

UDFFROWL�GDOOH�DQDOLVL�D�OLYHOOR�GL�JUXSSR��Qp�SHU�TXHOOH�D�OLYHOOR�LQGLYLGXDOH��1HVVXQ�VRJJHWWR��WUDQQH�

XQR��KD�UDJJLXQWR�L�FULWHUL�GL�DSSUHQGLPHQWR�QHO�FRPSLWR�GL�GLVFULPLQD]LRQH�QXPHULFD��1RQRVWDQWH�L�

ULPDQHQWL�XQGLFL�VRJJHWWL�DEELDQR�GDWL�FKH�VRQR�DWWULEXLELOL�DO�FDVR��GDL�JUDILFL�VL�SRVVRQR�QRWDUH�GHOOH�

OHJJHUH�GLIIHUHQ]H�QHOOH�SHUIRUPDQFH��3L��LQ�GHWWDJOLR��L�VRJJHWWL�)��H�)��PRVWUDQR�XQ�SLFFROR��PD�

FRVWDQWH�PLJOLRUDPHQWR�GXUDQWH�JOL�XOWLPL���JLRUQL�GL�WUDLQLQJ�� 

8Q�XOWHULRUH�GDWR� LQWHUHVVDQWH�VL� WURYD�RVVHUYDQGR� LO�JUDILFR�FKH�PRVWUD� OD�SHUIRUPDQFH�PHGLD�GHL�

VRJJHWWL�QHL�GLIIHUHQWL�FRQIURQWL�QXPHULFL��VHPEUD�FKH�OD�SHUIRUPDQFH�SHU�L�FRQIURQWL�QXPHULFL��YV��H�

�YV��VLD�OHJJHUPHQWH�LQIHULRUH�ULVSHWWR�DOOD�PHGLD�GHJOL�DOWUL�FRQIURQWL� 

�,Q�FRQWUDVWR�FRQ�L�ULVXOWDWL�TXL�SUHVHQWDWL��XQR�VWXGLR�VXOOH�FDSDFLWj�QXPHULFKH�LQ�JXSSLHV��%LVD]]D��

������ KD� YLVWR� �� VX� �� GHL� VRJJHWWL� VSHULPHQWDOL� GLVFULPLQDUH� FRQIURQWL� ILQR� D� �YV���$� GLIIHUHQ]D�

GHOO¶HVSHULPHQWR� FRQGRWWR� LQ� TXHVWD� VHGH�� OD� GXUDWD� GHOO¶DGGHVWUDPHQWR� q� VWDWD� PROWR� SL�� OXQJD��



 ϭϵ 
 

/¶HVWHQVLRQH� GHOO¶DGGHVWUDPHQWR� SRWUHEEH� SRUWDUH� D� SHUIRUPDQFH� PLJOLRUL� FRQ� XQ� SURJUHVVLYR�

PLJOLRUDPHQWR�� FRPH�� LQ� SDUWH�� FL� VXJJHULVFRQR� DQFKH� L� QRVWUL� ULVXOWDWL��$� FRQIHUPD� FRQ� L� ULVXOWDWL�

UDFFROWL�LQ�TXHVW¶LQGDJLQH��L�FRQIURQWL�QXPHULFL�FRQ�QXPHURVLWj�SL��SLFFROD�KDQQR�RWWHQXWR�ULVXOWDWL�

PLJOLRUL��%LVD]]D�������� 

2OWUH�DOOD�GXUDWD�GHOO¶DGGHVWUDPHQWR��XQ�OLPLWH�DOOR�VWXGLR�FRUUHQWH�VL�SXz�ULVFRQWUDUH�QHO�PHWRGR�GL�

VRPPLQLVWUD]LRQH�GHO�SUHPLR��,O�FLER�ULODVFLDWR�LQ�VHJXLWR�D�XQD�ULVSRVWD�FRUUHWWD�VL�GLVSHUGH�QHOO¶DFTXD�

H�DOFXQL�GHL� UHVLGXL�SRVVRQR�ULPDQHUH��4XHVWR� DVSHWWR��FKLDUDPHQWH��SXz� FRPSURPHWWHUH� L� ULVXOWDWL�

SHUFKp�L�VRJJHWWL�QRQ�ULHVFRQR�DG�DSSUHQGHUH�O¶DVVRFLD]LRQH�GHVLGHUDWD� 

/H� DELOLWj� QXPHULFKH� H� GLVFULPLQDWRULH� VRQR� IDFROWj� LQ� SRVVHVVR� DQFKH� GD� DQLPDOL� ULWHQXWL�

FRJQLWLYDPHQWH�LQIHULRUL��TXHVWH�ULVXOWDQR�IDUH�SDUWH�GL�XQ�VLVWHPD�GL�IDFROWj�FRJQLWLYH�LQQDWH�FRPXQL�

D�WXWWH�OH�VSHFLH�QRQ�XPDQH��)HLQJHQVRQ���������'L�FRQVHJXHQ]D��OD�FDSDFLWj�GL�GLVFULPLQDUH�TXDQWLWj�

GLYHUVH�q�XQD�IXQ]LRQH�DGDWWLYD��XWLOH�SHU�LO�IRUDJJLDPHQWR��GLVFULPLQDUH�JUXSSL�GHOOH�VSHFLH��HYLWDUH�L�

SUHGDWRUL��1HO�FRPSOHVVR��HVVHUH�LQ�SRVVHVVR�GL�IDFROWj�FRJQLWLYH�QXPHULFKH�DLXWD�D�GLVWLQJXHUH�JOL�

VWLPROL�H�VHOH]LRQDUH�TXHOOL�FKH�SRUWDQR�XQ�YDQWDJJLR�SHU�Vp�VWHVVL�H�OD�SURSULD�VSHFLH�� 

/H�DELOLWj�QXPHULFKH�GHJOL�HVVHUL�XPDQL�DGXOWL�VRQR�HYLGHQWL��VRQR��SHUz��LQWHUHVVDQWL�JOL�VWXGL�VXOOH�

FDSDFLWj� GHL� QHRQDWL� GL� SRWHU� GLVFULPLQDUH� WUD� GXH� TXDQWLWj� �*DR�� ������� 4XHVWR� VXJJHULVFH� FKH�

HVLVWRQR�GHJOL�VFKHPL�LQQDWL��SUHGLVSRVWL�DOOD�GLVFULPLQD]LRQH�GL�TXDQWLWj�GLYHUVH��QRQ�VROR�JOL�XPDQL�

SRVVHJJRQR� DELOLWj� FRJQLWLYH� FRPSOHVVH�� PD� DQFKH� DOWUH� VSHFLH� LQ� SRVVHVVR� GL� XQ� FHUYHOOR� GL�

GLPHQVLRQH�PROWR�SL��ULGRWWH�� 

/D� OHWWHUDWXUD�FL� IRUQLVFH�DOFXQL�HVHPSL�GHOOH�DELOLWj�GLVFULPLQDWRULH�QXPHULFKH�QHL�SHVFL��PD�VRQR�

SLXWWRVWR�UHFHQWL��4XHVWR�VWXGLR��VXOO¶RQGD�GHL�SUHFHGHQWL��YXROH�GLPRVWUDUH�OD�SRVVLELOLWj�GL�FRQGXUUH�

OH� SURVVLPH� ULFHUFKH� LPSLHJDQGR� ULVRUVH� H�PDWHULDOL�PHQR�GLVSHQGLRVL��PD� FRQ�XQD�SUREDELOLWj� GL�

VXFFHVVR�PDJJLRUL��,Q�SURVSHWWLYD�GL�XQ�IXWXUR�QRQ�WURSSR�ORQWDQR��OR�VWXGLR�GHOOH�IDFROWj�FRJQLWLYH�

QHJOL�DQLPDOL��FRPH�L�SHVFL��SRWUHEEH�DJJLXQJHUH�YDORUH�DOOH�QHXURVFLHQ]H�H�DLXWDUH�OH�GLDJQRVL�H�OH�

FXUH�QHXURSVLFRORJLFKH�
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�������� 

%LVD]]D��$��/��;����������([WHQVLYH�WUDLQLQJ�H[WHQGV�QXPHULFDO�DELOLWLHV�LQ�JXSSLHV��$QLPDO�

FRJQLWLRQ� 

%URZQ��&��/����������)LVK�&RJQLWLRQ�DQG�%HKDYLRU��:LOH\�%ODFNZHOO� 

%VKDU\��*��0����������6RFLDO�FRJQLWLRQ�LQ�ILVKHV��6FLHQFH'LUHFW���������� 

&U\VWDO����������3URVSHFWLYH�FRJQLWLRQ�LQ�UDWV��/HDUQ�0RWLY����������� 

'DUZLQ��&����������/
RULJLQH�GHOOH�VSHFLH�� 

'H�:DHOH��+��D���������1RYHPEUH�GLFHPEUH���-XPSLQJ�RXW�RI�WURXEOH��HYLGHQFH�IRU�D�FRJQLWLYH�PDS�

LQ�JXSSLHV��3RHFLOLD�UHWLFXODWD���%HKDYLRUDO�(FRORJ\��S������������ 

(PHU\��&����������&RPSDULQJ�WKH�&RPSOH[�&RJQLWLRQ�RI�%LUGV�DQG�3ULPDWHV��,Q�.��5RJHUV��

&RPSDUDWLYH�9HUWHEUDWH�&RJQLWLRQ�RI�%LUGV�DQG�3ULPDWHV��%RVWRQ� 

)HLQJHQVRQ��'��6����������&RUH�V\VWHPV�RI�QXPEHUV��7UHQGV�LQ�FRJQLWLYH�6FLHQFH� 

*DR��/��+���������6HPSWHPEHU���:KDW�'R�,QIDQWV�.QRZ�DERXW�&RQWLQXRXV�4XDQWLW\"�-RXUQDO�RI�

([SHULPHQWDO�&KLOG�SV\FKRORJ\��S�������� 

+RZDUG��$��:��*����������1XPHULFDO�FRJQLWLRQ�LQ�KRQH\EHHV�HQDEOHV�DGGLWLRQ�DQG�VXEVWUDFWLRQ��

6FLHQFH�$GYDQFHV� 

/XFRQ�;LFFDWR��3��$����������*XSSLHV�GLVFULPLQDWH�EHWZHHQ�WZR�TXRQWLWLHV�RI�IRRG�LWHPV�EXW�

SULRULWL]H�LWHP�VL]H�RYHU�WRWDO�DPRXQW��$QLPDO�%DKDYLRXU���������� 

0DJXUUDQ����������(YROXWLRQDU\�(FRORJ\��7KH�7ULQLGDGLDQ�*XSS\��2[IRUG�8QLYHUVLW\�3UHVV� 

0DQDVVD��0����������6RFLDO�OHDUQLQJ�DQG�DFTXLUHG�UHFRJQLWLRQ�RI�D�SUHGDWRU�E\�D�PDULQH�ILVK��

$QLPDO�&RJQLWLRQ���������� 
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3LDQWDGRVL��&����������7UXH�1XPHULFDO�&RJQLWLRQ�LQ�WKH�ZLOG��3V\FKRORJ\�VFLHQFH����������� 

3LIIHU��$��+����������6PDOO�DQG�ODUJH�QXPEHU�GLVFULPLQDWLRQ�LQ�JXSSLHV��$QLPDO�&RJQLWLRQ���������� 

6KDKMDQ��%��$����������%UHHGLQJ�ELRORJ\�RI�JXSS\�ILVK��3RHFLOLD�UHWLFXODWD��3HWHUV��������LQ�WKH�

ODERUDWRU\���-RXUQDO�RI�WKH�$VLDWLF�6RFLHW\�RI�%DQJODGHVK�6FLHQFH���������� 

6KHWWOHZRUWK��6����������&RJQL]LRQH��WHRULH�GHOOD�PHQWH�QHJOL�DQLPDOL�H�QHJOL�HVVHUL�XPDQL��1DWXUD��

�������� 

6WDQFKHU����������,QWHOOLJHQ]H�DQLPDOL�H�SUHJLXGL]LR�XPDQR��/D�VILGD�GHOOR�VWXGLR�FRPSDUDWR�GHOOD�

FRJQL]LRQH�DQLPDOH� 
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