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0LNURVDWHOLWL� VH� XSRUDEOMDMR� Y� JHQHWVNLK� UD]LVNDYDK� UDVWOLQ� ]D� ÈWXGLMH� UD]QROLNRVWL�� VWDUÈHYVNH� DQDOL]H�� L]GHODYR
JHQHWVNLK� NDUW� LQ� ]D� JHQRWLSL]DFLMR�� 9VHVWUDQVND� XSRUDEQRVW� LQ� SRSXODUQRVW� PLNURVDWHOLWRY� WHPHOML� QD� SR]LWLYQLK
ODVWQRVWLK� PDUNHUVNHJD� VLVWHPD�� YLVRND� SRJRVWRVW� SRMDYOMDQMD� Y� HYNDULRWVNLK� JHQRPLK�� NRGRPLQDWQRVW�� KLSHUYDULD�
ELOQRVW��UREXVWQRVW�LQ�YLVRND�LQIRUPDFLMVND�YUHGQRVW��3UYL�PLNURVDWHOLWL�ROMNH�VR�ELOL�REMDYOMHQL�Y�OHWX������LQ�RG�WHGDM
VH�SRJRVWR�YNOMXßXMHMR�Y� UD]OLßQH�JHQHWVNH�UD]LVNDYH�ROMN��9�GHOX�VR�SUHGVWDYOMHQH�NDUDNWHULVWLNH�REMDYOMHQLK�PLNUR�
VDWHOLWRY�ROMNH�LQ�QMLKRYD�XSRUDEQRVW�Y�JHQHWVNLK�ÈWXGLMDK�

.OMXÞQH�EHVHGH��PLNURVDWHOLWL��665��2OHD�HXURSDHD�/���ROMNDUVWYR��SROLPRUIL]HP
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,�PLFURVDWHOOLWL� YHQJRQR�XWLOL]]DWL� QHOOH� ULFHUFKH�JHQHWLFKH�GHOOH�SLDQWH�� LQHUHQWL� OD� GLYHUVLWi�� O
DQDOLVL� SDUHQWDOH�
O
HODERUD]LRQH�GL�PDSSH�JHQHWLFKH�H�OD�JHQRWLSL]]D]LRQH��/
LPSLHJR�XQLYHUVDOH�H�OD�SRSRODULWi�GHL�PLFURVDWHOOLWL�VRQR
GRYXWL� DOOH� FDUDWWHULVWLFKH� SRVLWLYH� GHO� VLVWHPD� GL� PDUFDWRUL�� DOWD� IUHTXHQ]D� GL� SUHVHQ]D� QHL� JHQRPL� HXFDULRWLFL�
FRGRPLQDQ]D�� LSHUYDULDELOLWi�� UREXVWH]]D� HG� DOWR� YDORUH� LQIRUPDWLYR�� ,� SULPL� PLFURVDWHOOLWL� GHOO
ROLYR� VRQR� VWDWL
SXEEOLFDWL�QHO������H�GD�DOORUD�YHQJRQR�GL� IUHTXHQWH�LQVHULWL� LQ�GLYHUVH�ULFHUFKH�JHQHWLFKH�GHJOL�ROLYL��1HOO
DUWLFROR
YHQJRQR�SUHVHQWDWH�OH�FDUDWWHULVWLFKH�GHL�PLFURVDWHOOLWL�GHOO
ROLYR�SXEEOLFDWL�H�LO�ORUR�LPSLHJR�QHJOL�VWXGL�JHQHWLFL�

3DUROH�FKLDYH��PLFURVDWHOOLWL��665��2OHD�HXURSDHD�/���ROLYLFROWXUD��SROLPRUILVPR
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2OMNR�ÌH�WLVRáOHWMD�JRMLMR�QD�REPRáMX�VUHGR]HPVNHJD
ED]HQD��Y�JODYQHP�]DUDGL�SULGRELYDQMD�ROMáQHJD�ROMD��NL
LPD� L]UHGQR� SRPHPEQR� YORJR� Y� áORYHNRYL� SUHKUDQL�
=DUDGL� XJRGQH� VHVWDYH� PDÊáREQLK� NLVOLQ� LQ� YVHEQRVWL
ÊWHYLOQLK� ELRORÊNR� SRPHPEQLK� VSRMLQ� XYUÊáDPR� ROMáQR
ROMH�PHG� IXQNFLRQDOQD�ÌLYLOD��]D�NDWHULP�SRYSUDÊHYDQMH
QD�WUJX�QHQHKQR�QDUDÊáD��5D]LVNDYH�VR�SRND]DOH��GD�VR
ODVWQRVWL�ROMáQHJD�ROMD�RGYLVQH�RG�VRUWQH�VWUXNWXUH�ROMN��K
NDNRYRVWL� LQ� WLSLáQRVWL� ROMD� SD� SULVSHYDMR� WXGL� SHGRNOL�
PDWVNL�GHMDYQLNL�SULGHORYDOQHJD�REPRáMD� LQ� WHKQRORJLMD
SUHGHODYH� ROMN�� 6RUWQD� VWUXNWXUD� MH� QDVWDMDOD� YHá� VWROHWLM
LQ�Y�OLWHUDWXUL�MH�RPHQMHQLK�YHá�NRW������ROMáQLK�VRUW��NL
VR�VH�L]REOLNRYDOH�V�VHOHNFLMVNLP�SULWLVNRP�QD�DJURQRP�
VNR� SRPHPEQH� ODVWQRVWL� DOL� VSRQWDQR� V� NULÌDQMHP
JRMHQLK�LQ�GLYMLK�ROMN��5XJLQL�	�%DOGRQL��������� ,]UHGQD
JHQVND� UD]QROLNRVW� ROMN� LQ� SRPDQMNDQMH� ÌODKWQMLWHOMVNLK
SURJUDPRY�� NL� EL� SULYHGOL� GR� L]EROMÊDQMD� JHQVNLK� YLURY�
VR� JODYQL� UD]ORJ� SRVSHÊHQHJD� SUHXáHYDQMD� JHQHWVNH
VWUXNWXUH� ROMN�� 'R� UD]YRMD� PROHNXOVNLK� PDUNHUMHY� VR
UD]LVNDYH� JHQVNLK� YLURY� WHPHOMLOH� QD� XSRUDEL� NODVLáQLK
PHWRG�]�RSLVRYDQMHP�PRUIRORÊNLK�PDUNHUMHY��)HQRWLSVNR
YUHGQRWHQMH� UDVWOLQVNHJD� PDWHULDOD� MH� PHWRGRORÊNR� ]D�
SOHWHQR��RGYLVQRVW�PRUIRORÊNLK�PDUNHUMHY�RG�GHMDYQLNRY
RNROMD�SD�PRáQR�RPHMXMH�QMLKRYR�XSRUDER�Y�JHQHWVNLK
ÊWXGLMDK�

9�]DGQMLK�GYDMVHWLK�OHWLK�MH�UD]YRM�ÊWHYLOQLK�PDUNHUMHY
'1$� RPRJRáLO� UHYROXFLRQDUQL� SULVWRS� SUL� SUHXáHYDQMX
VWUXNWXUH� JHQRPD� LQ� JHQVNH� UD]QROLNRVWL� SRPHPEQHMÊLK
NPHWLMVNLK� UDVWOLQ�� 1DSUHGNX� PROHNXODUQH� ELRORJLMH� MH
VOHGLOR� WXGL�ROMNDUVWYR�� LQ�PDUNHUML�'1$� VH�GDQHV� UXWLQ�
VNR�XSRUDEOMDMR�]D�PROHNXOVNR�NDUDNWHUL]DFLMR�LQ�LGHQWL�
ILNDFLMR� ROMáQLK� VRUW�� Y� ÊWXGLMDK� L]YRUD� LQ� GRPHVWLNDFLMH
ROMNH��SUL�SUHXáHYDQMX�JHQVNH�YDULDELOQRVWL�GLYMLK�LQ�NXO�
WLYLUDQLK�ROMN�� LGHQWLILNDFLML�PDUNHUMHY�� YH]DQLK� QD�DJUR�
QRPVNR�SRPHPEQH� ODVWQRVWL�� LQ� SUL� JHQVNHP�NDUWLUDQMX
�%DQGHOM� HW� DO��� ����D��� 9HáLQD� UD]YLWLK� PDUNHUVNLK� VLV�
WHPRY� MH� XSRUDEQLK� WXGL� ]D� JHQRWLSL]LUDQMH� '1$� ROMN
�5)/3��5$3'�LQ�$)/3���.OMXE�SRSXODUQRVWL�WHK�WHKQLN�SD
MH�]DQLPDQMH�PHG�UD]LVNRYDOFL�]D�QRYHMÊH�PDUNHUMH��NRW
VR� PLNURVDWHOLWL�� YVH� YHáMH�� =� REMDYR� WHKQLNH� PLNURVD�
WHOLWRY� �/LWW� 	� /XO\�� ������ VR� WL�PDUNHUML� SRVWDOL� QDMEROM
SULOMXEOMHQL�]D�PROHNXOVNR�NDUDNWHUL]DFLMR� UD]OLáQLK�UDVW�
OLQVNLK�YUVW� �*XSWD�	�9DUVKQH\�� ������� /H�WL� ]GUXÌXMHMR
ODVWQRVWL� UD]OLáQLK� PDUNHUMHY� LQ� MLK� Y� OLWHUDWXUL� SRJRVWR
SUHGVWDYOMDMR� NRW� LGHDOHQ� PDUNHUVNL� VLVWHP�� 3UYL� PLNUR�
VDWHOLWL� ROMNH� VR�ELOL� LGHQWLILFLUDQL� LQ� SUHGVWDYOMHQL� ÊHOH� Y
OHWX� ����� �5DOOR� HW� DO��� ������ 6HIF� HW� DO��� ������ LQ� RG
WHGDM�VH�XVSHÊQR�YNOMXáXMHMR�Y�JHQHWVNH�UD]LVNDYH�ROMN�]
UD]OLáQLPL�FLOML�

1DPHQ� SULáXMRáHJD� GHOD� MH� SRGUREQHMH� SUHGVWDYLWL
PLNURVDWHOLWVNL� PDUNHUVNL� VLVWHP�� RSLVDWL� NDUDNWHULVWLNH
LGHQWLILFLUDQLK�PLNURVDWHOLWRY�ROMNH�WHU�SUHGVWDYLWL�QMLKRYR
XSRUDEQRVW�Y�JHQHWVNLK�UD]LVNDYDK�ROMN�
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6NXSQD� ODVWQRVW�HYNDULRWVNLK�JHQRPRY� MH� WD��GD�YVH�
EXMHMR�WDQGHPVNR�SRQDYOMDMRáR�VH�'1$��NL�VR�MR�SRLPH�
QRYDOL� VDWHOLWQD� '1$�� 2GNULOL� VR� MR� SUL� XOWUDFHQWUL�
IXJLUDQMX� '1$� Y� JUDGLHQWQHP� PHGLMX�� NR� VH� MH� OH� WD
SRUD]GHOLOD�Y�YHá�SODVWL��PHG�NDWHULPL�MH�SODVW�YVHERYDOD
'1$��VHVWDYOMHQR�L]�VNXSLQH�WDQGHPVNR�SRQDYOMDMRáLK�VH
]DSRUHGLM�� 6DWHOLWQR� '1$� JOHGH� QD� GROÌLQR� RVQRYQHJD
PRWLYD�GHOLPR�Y�WUL�VNXSLQH��$UPRXU�HW�DO���������
�� VDWHOLWL�� VHVWDYOMHQL� VR� L]� RVQRYQHJD� QXNOHRWLGQHJD

]DSRUHGMD� �PRWLYD�� GROÌLQH� GR� ���� ED]QLK� SDURY
�ES��� YHá� WDNLK�SRQRYLWHY� VNXSDM� WYRUL� VDWHOLW�� NL� LPD
ODKNR� VNXSQR� GROÌLQR� QHNDM� PDJDED]QLK� SDURY� LQ
SUHGVWDYOMD�QHNDM�RGVWRWNRY�JHQRPD�

�� PLQLVDWHOLWL��RVQRYQL�PRWLY�MH�VHVWDYOMHQ�L]�YHá�NRW���
QXNOHRWLGRY�� NL� ODKNR� GRVHÌHMR� VNXSQR� GROÌLQR� RG
����GR����NES�

�� PLNURVDWHOLWL��RVQRYQL�PRWLY�MH�NUDWHN��RG���GR���ES�
LQ� QD� SRVDPH]QHP� ORNXVX� WYRUL� SRQRYLWYH� VNXSQH
GROÌLQH�RG����GR�����ES�
9� OLWHUDWXUL� VH� SRMDYOMDMR� UD]OLáQD� SRLPHQRYDQMD�PL�

NURVDWHOLWRY�� 675� �DQJO�� 6KRUW� 7DQGHP�5HSHDWV� �� NUDWNH
WDQGHPVNH� SRQRYLWYH��� 665� �DQJO�� 6LPSOH� 6HTXHQFH
5HSHDWV��� HQRVWDYQD�SRQRYOMLYD�]DSRUHGMD��� 66/3� �DQJO�
6LPSOH�6HTXHQFH�/HQJWK�3RO\PRUSKLVP���SROLPRUIL]HP
GROÌLQ� HQRVWDYQLK� ]DSRUHGLM�� LQ� 9175� �DQJO�� 9DULDEOH
1XPEHU�RI�7DQGHP�5HSHDWV��� VSUHPHQOMLYR� ÊWHYLOR� WDQ�
GHPVNLK�SRQRYLWHY��

*OHGH�QD�WLS�SRQRYLWYH�RVQRYQHJD�PRWLYD��&KDPEHUV
	�0DF$YR\� ������� SUHGODJDWD� QDVOHGQMH� SRLPHQRYDQMH
PLNURVDWHOLWRY�
� SRSROQ�PLNURVDWHOLW��DQJO��SXUH�PLFURVDWHOOLWH��MH�VHV�

WDYOMHQ�L]�HQHJD�VDPHJD�PRWLYD�ED]��NL�VH�WDQGHPVNR
SRQDYOMD� LQ�QL�SUHNLQMHQ�]�QREHQR�GUXJR�ED]R��QSU�
�$&����

� VHVWDYOMHQ� PLNURVDWHOLW� �DQJO�� FRPSRXQG� PLFURVDWH�
OOLWH�� VHVWDYOMDWD� YVDM� GYD� UD]OLáQD� RVQRYQD� PRWLYD
SRQRYLWYH��QSU����&7����&$���

� SRSROQ� LQ� SUHNLQMHQ� PLNURVDWHOLW� �DQJO�� LQWHUUXSWHG
SXUH�PLFURVDWHOOLWH�� LPD� RVQRYHQ�PRWLY� SUHNLQMHQ� ]
LQVHUFLMR�HQHJD�QXNOHRWLGD�DOL�YHá�ED]QLK�SDURY��NL�VH
UD]OLNXMHMR�RG�RVQRYQHJD�PRWLYD��QSU���&$��7$�&$���

� VHVWDYOMHQ�LQ�SUHNLQMHQ�PLNURVDWHOLW� �DQJO�� LQWHUUXSWHG
FRPSRXQG� PLFURVDWHOOLWH�� LPD� SROHJ� YVDM� GYHK� UD]�
OLáQLK� RVQRYQLK� PRWLYRY� ÊH� NUDMÊR� LQVHUFLMR� ED]QLK
SDURY�� NL� VH� UD]OLNXMHMR� RG� RVQRYQLK� PRWLYRY�� QSU�
�$&���$*$$�$*����

� NRPSOHNVHQ� PLNURVDWHOLW� �DQJO�� FRPSOH[� PLFURVDWHO�
OLWH�� MH� ÊLUÊL� L]UD]� ]D� SRSROQH� LQ� VHVWDYOMHQH� PLNUR�
VDWHOLWH�� NL� QDVWDQHMR� ]DUDGL� LQVHUFLM� ED]�� NL� SUHG�
VWDYOMDMR� NUDWNR� SRQRYLWHY�� QSU�� �7&���7���&7��&7&&
�7&&���
3R]QDQD� VR� WXGL� ]DSRUHGMD� '1$�� NL� QH� YVHEXMHMR

SRQRYOMLYLK�PRWLYRY��DPSDN�VR�QHNDNÊQR�YPHVQR�VWDQMH�
VHVWDYOMHQD�L]�YHá�PHÊDQLK�PRWLYRY��NL�UDKOR�QDND]XMHMR
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QD� WDQGHPVNR�XUHGLWHY��7D�]DSRUHGMD� VR�SRLPHQRYDOL� ]
L]UD]RP�SULNULWD�HQRVWDYQRVW��DQJO��FU\SWLF�VLPSOLFLW\���]D
NDWHUH� +DQFRFN� ������� PHQL�� GD� SUHGVWDYOMDMR� SURSD�
GDMRáR� PLNURVDWHOLWVNR� UHJLMR�� L]SRVWDYOMHQR� ÊWHYLOQLP
WRáNRYQLP� PXWDFLMDP�� .ULSWLáQH� UHJLMH� VR� ODKNR� WXGL
PHVWR�QDVWDQND�QRYLK�PLNURVDWHOLWRY��7DXW]�HW�DO���������
3URFHVD� L]JLQMDQMD� LQ� QDVWDMDQMD� QRYHJD� PLNURVDWHOLWD
SRWHNDWD� LVWRáDVQR�� .UDWNL�PLNURVDWHOLWL� �LPHQRYDQL� WXGL
SURWR�PLNURVDWHOLWL��QDVWDMDMR�QDNOMXáQR��QDMSUHM�SULGH�GR
WRáNRYQLK�PXWDFLM��NL�MLP�VOHGLMR�ÊH�UHGNL�]GUVL�YLMDáQLFH
PHG�UHSOLNDFLMR��/HYLQVRQ�	�*XWPDQ��������

1HVWDELOQRVW� PLNURVDWHOLWVNLK� ORNXVRY� LQ� SRVOHGLáQR
YHOLND�YDULDELOQRVW�PLNURVDWHOLWVNLK�PDUNHUMHY� VWD�SULVSH�
YDOD�N�SRSXODUQRVWL�PDUNHUVNHJD�VLVWHPD�LQ�QMHJRYH�XSR�
UDEH� Y�PQRJLK� HYROXFLMVNLK� LQ� JHQHWVNLK� ÊWXGLMDK��9HOLN
SROLPRUIL]HP�MH�SRVOHGLFD�VSUHPHPE�Y�ÊWHYLOX�SRQRYLWHY
RVQRYQHJD�PRWLYD�� ]D� NDU� VWD� RGJRYRUQD� SUHGYVHP� GYD
PHKDQL]PD��NL�VH�YHUMHWQR�GRSROQMXMHWD��(LVHQ��������
�� 0RGHO� QHSUDYLOQHJD� SDUMHQMD� ]GUVQMHQLK� YHULJ� PHG

UHSOLNDFLMR� '1$� �PRGHO� 660� �� 6OLS�6WUDQG� 0LVSDL�
ULQJ��SUHGYLGHYD�PXWDFLMR��NL�MR�SRY]URáL�]GUV�'1$�Y
NRPSOHNVX�V�SROLPHUD]R��NDU�ODKNR�SRY]URáL�QHNRP�
SOHPHQWDUQRVW�PDWULáQH� LQ�QRYH� VLQWHWL]LUDQH� YHULJH�
àH� SRSUDYOMDOQL�PHKDQL]PL� QDSDNH� ]DUDGL� ]GUVD� QH
RGSUDYLMR�� RVWDQH� SRUDYQDYD� REHK� YHULJ� QHSUDYLOQD�
0LNURVDWHOLWVNH�SRQRYLWYH�VH�]ODKND�L]YLMHMR�L]�YLMDá�
QLFH�Y�REOLNL�]DQN��1RYD�VLQWHWL]LUDQD�YHULJD�ER�WDNR
Y� QDVOHGQMLK� UHSOLNDFLMDK� VSUHPHQLOD� VYRMR� GROÌLQR�
SUL�PLNURVDWHOLWX�VH�WR�NDÌH�Y�QDVWDQNX�DOL�L]JXEL�HQH
DOL�YHá�SRQRYLWHY�

�� 1HHQDN�FURVVLQJ�RYHU��PRGHO�8&2���8QHTXDO�&URVV�
LQJ�2YHU�� QDVWDQH� NRW� UH]XOWDW� UHNRPELQDFLMH� PHG
KRPRORJQLPD� NURPRVRPRPD�� NL� QLVWD� ELOD� SRSROQR
SRUDYQDQD��9HUMHWQRVW�QHSUDYLOQH�SRUDYQDYH�MH�]DUD�
GL�PLNURVDWHOLWVNLK�SRQRYLWHY�YHOLND�
0XWDFLMVND� VWRSQMD� YVHK� PLNURVDWHOLWVNLK� ORNXVRY� QL

HQDND��'RJQDQR�MH�ELOR��GD�QD�QMHQ�QLYR�YSOLYDMR��ÊWHYLOR
SRQRYLWHY� LQ�QXNOHRWLGQR� ]DSRUHGMH� RVQRYQHJD�PRWLYD�
GROÌLQD� SRQDYOMDMRáH� VH� HQRWH�� '1$�]DSRUHGMH� REURE�
QLK� UHJLM�� SUHNLQLWYH� Y� PLNURVDWHOLWX�� VWRSQMD� UHNRPEL�
QDFLMH� LQ� WUDQVNULSFLMH�� 5D]LVNDYH�PXWDFLMVNH� VWRSQMH� LQ
HYROXFLMVNH� GLQDPLNH� PLNURVDWHOLWRY� V� ÊWHYLOQLPL� RGNUL�
WLPL�SURWLVORYML�MH�QD]RUQR�SRY]HO�6FKO{WWHUHU��������

ÉWHYLOQH�UD]LVNDYH�VR�SRND]DOH��GD�VH�QXNOHRWLGQD�]D�
SRUHGMD�PLQLVDWHOLWRY�LQ�PLNURVDWHOLWRY�QH�SRMDYOMDMR�VD�
PR�Y�QHNRGLUDMRáLK�UHJLMDK�JHQRPD��NRW�MH�ELOR�SUYRWQR
PLÊOMHQR�� WHPYHá� WXGL� Y� ]JRUQMLK� SURPRWRUVNLK� UHJLMDK
NRGLUDMRáLK� '1$�]DSRUHGLM� HYNDULRWVNLK� JHQRPRY�� NMHU
LPDMR�GRPQHYQR�YORJR�UHJXODWRUQLK�HOHPHQWRY��ÉWHYLOQH
PLNURVDWHOLWVNH� SRQRYLWYH�� RGNULWH� SUL� áORYHNX�� VR� ELOH
QDMGHQH�WXGL�SUL�SULPDWLK��NDU�QDND]XMH�QD�QMLKRYR�ELR�
ORÊNR� IXQNFLRQDOQRVW��0LNURVDWHOLWL� Y� SURPRWRUVNLK� UHJL�
MDK� NRGLUDMRáLK� ]DSRUHGLM� '1$� GHOXMHMR� NRW� RMDáHYDOFL
HNVSUHVLMVNLK� YHNWRUMHY�� =QDQR� MH�� GD� ODKNR� RGVRWQRVW
PLNURVDWHOLWVNH� SRQRYLWYH� ]PDQMÊD� UHJXODWRUQR� VSRVRE�
QRVW�SURPRWRUMD��9�QDGDOMHYDQMX�VR�V�ÊWXGLMDPL�XJRWRYLOL�

GD� ODKNR� NUDWNL� QXNOHRWLGQL� LQ� SRQDYOMDMRáL� VH�PRWLYL� Y
]JRUQMLK� DNWLYQLK� PHVWLK� HNVSUHVLMVNLK� YHNWRUMHY� VOXÌLMR
NRW�PHVWR� YH]DYH� UHJXODWRUQLK� SURWHLQRY�� 3UHGVWDYOMHQH
VR� ELOH� WXGL� ÊWXGLMH� R� YSOLYX� GROÌLQH� PLNURVDWHOLWRY� QD
IHQRWLSVNR�UD]QROLNRVW��.DVKL�	�6ROOHU��������

=$6723$1267�0,.526$7(/,729�35,�5$67/,1$+

3RGUREQHMÊL� SUHJOHG� ]DVWRSDQRVWL� PLNURVDWHOLWRY� Y
JHQRPX�YLÊMLK�UDVWOLQ�VWD�PHG�SUYLPL�SRGDOD�0RUJDQWH�	
2OLYLHUL� ��������NL�VWD�SUHXáLOD�SRJRVWRVW�SRMDYOMDQMD�GL�
QXNOHRWLGQLK� LQ� WULQXNOHRWLGQLK�PLNURVDWHOLWVNLK� SRQRYL�
WHY��3UL�SUHJOHGX�SRGDWNRYQLK�ED]�QXNOHRWLGQLK�]DSRUH�
GLM� VWD� XJRWRYLOD�� GD� VH� WLS� $7� SRQRYLWYH� QDMSRJRVWHMH
SRMDYOMD� LQ� VHVWDYOMD� NDU� ���� YVHK� GLQXNOHRWLGQLK� PL�
NURVDWHOLWRY�� 6OHGLOD� PX� MH� SRQRYLWHY� *7�$&� V� ���RG�
VWRWQR� ]DVWRSDQRVWMR�� PHGWHP� NR� MH� SRQRYLWHY� $&�*7
VHVWDYOMDOD� OH� ��� YVHK� GLQXNOHRWLGQLK� SRQRYLWHY��'LQX�
NOHRWLGQH� SRQRYLWYH� &*� DYWRUMD� QLVWD� ]DVOHGLOD�� 0HG
WULQXNOHRWLGQLPL�SRQRYLWYDPL�VWD�ELOD�PRWLYD�7$7�LQ�7&7
QDMSRJRVWHMÊD�� 3UHJOHG� PLNURVDWHOLWRY� SUL� ��� UD]OLáQLK
UDVWOLQVNLK� YUVWDK� MH� SRND]DO�� GD� VR� OH� WL� Y� JHQRPX� SR�
JRVWL� LQ�VH�SRMDYOMDMR�QD�YVDNLK����NES��9�UD]LVNDYL�SR�
JRVWRVWL� PLNURVDWHOLWRY� LQ� WLSRY� PLNURVDWHOLWVNLK� SRQR�
YLWHY� SUL� UD]OLáQLK� HYNDULRWVNLK� JHQRPLK� 7xWK� HW� DO�
�������RGNULYDMR��GD� WUL�� LQ�KHNVDQXNOHRWLGQH�SRQRYLWYH
PLNURVDWHOLWRY�SUHYODGXMHMR�Y�HNVRQLK��VDM�L]JXED�DOL�SUL�
GRELWHY� WDNH� SRQRYLWYH� QH� SRUXÊL� EUDOQHJD� RNYLUMD�� 3R�
MDYOMDQMH� GUXJLK� WLSRY� PLNURVDWHOLWRY� Y� PHGJHQVNLK� UH�
JLMDK� LQ� LQWURQLK� SD� MH� WDNVRQRPVNR� VSHFLILáQR�� 2� SR�
GREQLK� L]VOHGNLK� SRURáDMR� ÊH� 0HW]JDU� HW� DO�� �������� 9
QHNRGRJHQLK� UHJLMDK� REVWDMDMR�PRQR��� GL�� WUL��� WHWUD�� LQ
KHNVDQXNOHRWLGQL�PLNURVDWHOLWL��]D�NDWHUH�YHOMDMR�SRGREQL
PXWDFLMVNL�LQ�VHOHNFLMVNL�SURFHVL��9�NRGRJHQLK�UHJLMDK�VH
Y�YHáML�PHUL�SRMDYOMDMR�WUL�� LQ�KHNVDQXNOHRWLGQL�PLNURVD�
WHOLWL�� NL� VR� L]SRVWDYOMHQL�PRáQHMÊLP� LQ� EROM� VSHFLILáQLP
VHOHNFLMVNLP�SULWLVNRP��9�QRYHMÊL� UD]LVNDYL� VR�0RUJDQWH
HW�DO�� �������SUHXáLOL�]DVWRSDQRVW�PLNURVDWHOLWVNLK�SRQR�
YLWHY� Y� JHQRPVNLK� LQ� (67� �([SUHVVHG� 6HTXHQFH� 7DJV� �
L]UDÌHQD�QXNOHRWLGQD�]DSRUHGMD��]DSRUHGMLK�UHSQMDNRYFD
�$UDELGRSVLV�WKDOLDQD���ULÌD��VRMH��NRUX]H�LQ�SÊHQLFH��2G�
NULOL�VR��GD�MH�IUHNYHQFD�SRMDYOMDQMD�PLNURVDWHOLWRY�REUDW�
QR�VRUD]PHUQD�]�YHOLNRVWMR�JHQRPD� LQ�GHOHÌHP�SRQDY�
OMDMRáH� VH�'1$�� LQ� GD� RVWDMD� NRQVWDQWQD� Y� NRGRJHQHP
GHOX�JHQRPD��0LNURVDWHOLWL�VR�YHáLQRPD�SRMDYOMDMR�Y�UH�
JLMDK�� NL� SUHGVWDYOMDMR� QHGDYQR� SRYHáDQMH� JHQRPD� SUL
UDVWOLQDK�� QMLKRYD� IUHNYHQFD� MH� YHáMD� Y� SUHSLVDQLK� UHJL�
MDK��SRVHEQR�Y�QHSUHYHGHQHP�GHOX�P51$��NMHU�MH�ODKNR
YHáMD� FHOR� ]D� ��NUDW�� 3UL� YVHK� UDVWOLQDK�� NL� VR� ELOH
YNOMXáHQH�Y�DQDOL]R��SD�MH�IUHNYHQFD�PLNURVDWHOLWRY�]QDW�
QR� YHáMD� Y� NQMLÌQLFL� (67�� NMHU� VR� RGNULOL� QDMSRJRVWHMÊR
SRQRYLWHY�$*�&7�LQ�QDMPDQMÊR�$7��6RQJ�HW�DO���������VR
XJRWRYLOL�� GD� MH� PHG� WULQXNOHRWLGQL� PLNURVDWHOLWL� QDMSR�
JRVWHMÊL�LQ�WXGL�QDMEROM�SROLPRUIHQ�SUL�SÊHQLFL�PRWLY�7$$�
9� QDGDOMHYDQMX� 0F&RXFK� HW� DO�� ������� SRURáDMR� R
]DVWRSDQRVWL�PLNURVDWHOLWRY�SUL�ULÌX��NMHU�MH�QDMSRJRVWHMÊL
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PRWLY�*$�� VOHGLWD�PX�PRWLYD� $7� LQ� &&*��1DMGDOMÊL� VR
ELOL�PLNURVDWHOLWL� ]�PRWLYRP�$7�� QDMNUDMÊL� SD� V� SRQRYLW�
YLMR�*$�

7(+1,.$�1$012È(9$1-$�0,.526$7(/,76.,+
/2.8629

3ULQFLS�WHKQLNH�PLNURVDWHOLWVNLK�PDUNHUMHY�VH�RG�WHK�
QLN� $)/3� LQ� 5$3'� UD]OLNXMH� Y� WHP�� GD� VH� Y� YHULÌQL� UH�
DNFLML�V�SROLPHUD]R�QDPHVWR�QDNOMXáQLK�ORNXVRY�QDPQR�
ÌXMHMR�]QDQL�ORNXVL��àH�MH�]QDQR�QXNOHRWLGQR�]DSRUHGMH
REUREQH� UHJLMH� PLNURVDWHOLWD�� VH� ODKNR� L]GHOD� ORNXVQR
VSHFLILáQD� ]DáHWQD� ROLJRQXNOHRWLGD�� RELáDMQR� GROÌLQH
������ES��NL�RPRJRáDWD�QDPQRÌLWHY�PLNURVDWHOLWVNH�UH�
JLMH�� 1DPQRÌHQL� DOHOL� VH� ORáLMR� ]� HOHNWURIRUH]R� Y� SR�
OLDNULODPLGQHP� JHOX� DOL� SROLPHUX� YLVRNH� ORáOMLYRVWL�� ]D
]D]QDYDQMH�PLNURVDWHOLWRY�SD�VH�XSRUDEOMD�UDGLRDNWLYQRVW
DOL� EDUYDQMH� V� VUHEURP�� 3RSXODUQD� MH� WXGL� XSRUDED� IOX�
RUHVFHQWQR�R]QDáHQLK�]DáHWQLK� ROLJRQXNOHRWLGRY� LQ� ]D�
]QDYDQMH�QDPQRÌHQLK�DOHORY�]�DYWRPDWVNR� ODVHUVNR�QD�
SUDYR�� NL� RPRJRáD� KLWUR� QDGDOMQMR� REGHODYR� UH]XOWDWRY
�.R]MDN� HW� DO��� ����E�� ÉWDMQHU� HW� DO��� ������� )OXRUH�
VFHQWQR�R]QDáHYDQMH�PROHNXO�'1$�RELáDMQR�]YLÊD�FHQR
DQDOL]��YHQGDU�MH�GDQHV�QD�YROMR� WHKQLND�HNRQRPLáQHJD
IOXRUHVFHQWQHJD� R]QDáHYDQMD� PROHNXO� 3&5� �6FKXHONH�
�������NL�MH�ELOD�SUHL]NXÊHQD�LQ�XVSHÊQR�XSRUDEOMHQD�SUL
QDPQRÌHYDQMX� LQ� ]D]QDYDQMX� PLNURVDWHOLWRY� NDá� �6FRWW
HW�DO���������LQ�ROMNH��%DQGHOM�HW�DO�������D��

/$671267,�0,.526$7(/,729�,1�8325$%1267
9�*(1(76.,+�Æ78',-$+

0LNURVDWHOLWL�]GUXÌXMHMR�ODVWQRVWL�UD]OLáQLK�PDUNHUMHY�
]DUDGL� áHVDU� VR� L]UHGQR� DWUDNWLYQL� ]D� JHQHWVNH� ÊWXGLMH
UDVWOLQ��3ROHJ�YLVRNH�SRJRVWRVWL�SRMDYOMDQMD�LQ�HQDNRPHU�
QH�UD]SUÊHQRVWL�Y�HYNDULRWVNLK�JHQRPLK�MLK�RGOLNXMHMR�ÊH
NRGRPLQDQWQD� QDUDYD�� KLSHUYDULDELOQRVW�� YLVRND� VWRSQMD
SROLPRUIL]PD� WHU� LQIRUPDWLYQRVW� �0RUJDQWH� 	� 2OLYLHUL�
������3RZHOO�HW�DO�������D��:HLVLQJ�HW�DO����������3UHG�
QRVW� XSRUDEH�PLNURVDWHOLWVNLK�PDUNHUMHY� MH� WXGL� Y�PRÌ�
QRVWL� DYWRPDWL]LUDQMD� SRVWRSND�� 5REXVWQRVW� MLP� SULSL�
VXMHMR� ]DUDGL� GREUH� SRQRYOMLYRVWL� UH]XOWDWRY� �3RZHOO� HW
DO�������E��-RQHV�HW�DO���������

5H]XOWDWL�JHQRWLSL]DFLMH�UDVWOLQ�]�PLNURVDWHOLWL�VR�PHG
ODERUDWRULML�SULPHUOMLYL��QHNDM�RGVWRSDQM�SUL�GROÌLQL�DOHORY
SD� MH�YHQGDUOH�PRÌQR�]DVOHGLWL�]DUDGL� UD]OLáQLK�SRVWRS�
NRY�ORáHYDQMD�LQ�GHWHNFLMH�QDPQRÌHQLK�PDUNHUMHY� �:H�
EHU���������%RZHUV�HW�DO���������VR�SUL�SULPHUMDYL�GROÌLQ
DOHORY�]D]QDQLK�V�VUHEURP�LQ�GROÌLQ�DYWRPDWVNHJD� IOXR�
UHVFHQWQHJD� ]D]QDYDQMD� RGNULOL� UD]OLNH� Y� YHOLNRVWL� RG� �
GR���ES��3RGREQR�XJRWDYOMDMR�WXGL�.R]MDN�HW�DO�������D��
NL� VR� SUL� JHQRWLSL]DFLML� NORQRY� YLQVNH� WUWH� NXOWLYDUMD

5HIRÊN
�QD�GYHK�PLNURVDWHOLWVNLK� ORNXVLK�SUL�EDUYDQMX� V
VUHEURP� RGNULOL� �� ES� GDOMÊD� DOHOD� Y� SULPHUMDYL� ]� DYWR�
PDWVNLP� IOXRUHVFHQWQLP� ]D]QDYDQMHP� QD� ODVHUVNL� QD�
SUDYL�$/)H[SUHVV�� .OLQH�HW� DO�� ������� VR� XJRWDYOMDOL� SUL�

PHUOMLYRVW� UH]XOWDWRY�PLNURVDWHOLWVNH� DQDOL]H� Y� ��� ODER�
UDWRULMLK� LQ� RGNULOL�� GD� VR� UH]XOWDWL� SULPHUOMLYL�� áH� DOHOH
SRLPHQXMHMR� RSLVQR�� 3UL� SULPHUMDYL� DOHORY�� NL� VR� MLK
R]QDáLOL�]�GROÌLQR��MH�SULKDMDOR�GR�UD]OLN��YHáMLK�RG���ES�

3ROHJ� UD]OLáQLK� HOHNWURIRUHWVNLK� VLVWHPRY� LQ� SRVWRS�
NRY� ]D]QDYDQMD� DOHORY� VR� PDQMÊD� QHVNODGMD� Y� GROÌLQL
DOHORY� ODKNR� WXGL�SRVOHGLFD�SRMDYD� VHQáQLK� IUDJPHQWRY�
:HEHU� 	� 0D\� ������� SRMDY� UD]ODJDWD� NRW� SRVOHGLFR
]GUVD�SROLPHUD]H�7DT�LQ�PDWULáQH�YLMDáQLFH�PHG�QDPQR�
ÌHYDQMHP�'1$�Y�YHULÌQL� UHDNFLML� V�SROLPHUD]R��0XUUD\
HW� DO�� ������� VR� ]� GRORáLWYLMR� QXNOHRWLGQHJD� ]DSRUHGMD
VHQáQLK� IUDJPHQWRY� GLQXNOHRWLGQHJD� PLNURVDWHOLWVNHJD
ORNXVD� XJRWRYLOL�� GD� WL� SUHGVWDYOMDMR� GHOHFLMR� �� ES�� NDU
XVWUH]D� GROÌLQL� HQH�PLNURVDWHOLWVNH� SRQRYLWYH�� 3RMDY� MH
L]UD]LWHMÊL�SUL� GLQXNOHRWLGQLK�PLNURVDWHOLWLK� LQ� ODKNR�SR�
Y]URáL�QHSUDYLOQR�GRORáLWHY�GROÌLQH�DOHORY�

0HG� VODEÊH� ODVWQRVWL� PLNURVDWHOLWVNHJD� PDUNHUVNHJD
VLVWHPD� UD]LVNRYDOFL� XYUÊáDMR� YLVRNH� VWURÊNH� L]RODFLMH
QRYLK� PDUNHUMHY� �5DIDOVNL� 	� 7LQJH\�� ������ 6TXLUUHOO� HW
DO��� ������� 7UDGLFLRQDOQH� SRVWRSNH�� NL� YNOMXáXMHMR� L]GH�
ODYR� GHOQH� JHQRPVNH� NQMLÌQLFH�� NORQLUDQMH� LQ� KLEULGL�
]DFLMVNR� SUHYHUMDQMH� YHOLNHJD� ÊWHYLOD� UHNRPELQDQWQLK
NORQRY�� ]DPHQMXMHMR� QRYHMÊH� WHKQLNH�� NL� YNOMXáXMHMR� L]�
GHODYR� JHQRPVNH� NQMLÌQLFH�� RERJDWHQH� ]� PLNURVDWHOLWL
�-DNÊH� 	� -DYRUQLN�� ������� 8VSHÊQRVW� L]RODFLMH� PLNURVD�
WHOLWRY�MH�RGYLVQD�RG�YHá�NRUDNRY��RG�SULSUDYH�JHQRPVNH
NQMLÌQLFH� SD� YVH� GR� L]GHODYH� SDURY� ]DáHWQLK� ROLJRQX�
NOHRWLGRY�� NL� LPDMR� VSRVREQRVW� QDPQRÌHYDQMD� VSHFLILá�
QLK�ORNXVRY�V�SROLPRUIQLPL�DOHOL��6TXLUUHOO�HW�DO���������

.R�VR�PLNURVDWHOLWL�]D�GRORáHQR�YUVWR�ÌH�SR]QDQL��VH
ODKNR�XSRUDELMR� WXGL� ]D�JHQHWVNH�DQDOL]H� VRURGQLK� YUVW�
NDU�]QLÌD�VWURÊNH�DQDOL]��VDM�L]GHODYD�JHQRPVNLK�NQMLÌQLF
Y� WHP� SULPHUX� QL� SRWUHEQD�� 2EUREQD� QXNOHRWLGQD
]DSRUHGMD�PLNURVDWHOLWD�VR�ODKNR�PHG�VRURGQLPL�YUVWDPL
RKUDQMHQD�� ]DWR� QHNDWHUL� ]DáHWQL� ROLJRQXNOHRWLGL�� SUL�
SUDYOMHQL�]D�HQR�YUVWR��XVSHÊQR�QDPQRÌXMHMR� WXGL�GRP�
QHYQR� RUWRORJQR� UHJLMR� '1$� GUXJH� YUVWH�� 1DPQRÌHQL
SURGXNWL�3&5�SULáDNRYDQH�GROÌLQH�QH�]DJRWDYOMDMR�QXMQR
REVWRM� PLNURVDWHOLWRY� LQ� GRYROM� YHOLNHJD� SROLPRUIL]PD
�+XDQJ� HW� DO��� ������� 3HDNDOO� HW� DO�� ������� VR� ]� GROR�
áLWYLMR� QXNOHRWLGQHJD� ]DSRUHGMD� GRJQDOL�� GD� VR� UD]OLNH
PHG� DOHOL� UD]OLáQLK� YUVW� NRPSOHNVQHMÊH�� VDM� VH� QH� UD]OL�
NXMHMR� VDPR� Y� VSUHPHPEL� ÊWHYLOD� SRQRYLWHY� RVQRYQHJD
PRWLYD�� WHPYHá� WXGL�Y�VWUXNWXUL�PLNURVDWHOLWD��8VSHÊQRVW
PHGYUVWQH�XSRUDEH�PLNURVDWHOLWVNLK�PDUNHUMHY�VH�]PDQM�
ÊXMH� V� SRYHáHYDQMHP� ILORJHQHWVNH� RGGDOMHQRVWL� YUVW
�6FKO{WWHUHU��������

8SRUDED�]DáHWQLK�ROLJRQXNOHRWLGRY�VRURGQLK�YUVW�]D
QDPQRÌHYDQMH�PLNURVDWHOLWVNLK� UHJLM� MH� ODKNR� SRYH]DQD
WXGL� V� SRMDYRP� QLáWLK� DOHORY� �L]SDG� QDPQRÌLWYH� DOHOD��
=D� QDVWDQHN� QLáWLK� DOHORY� VR� RGJRYRUQH� PXWDFLMH� QD
PHVWLK� SULOHJDQMD� ]DáHWQLK� ROLJRQXNOHRWLGRY�� NL� SUHSUH�
áLMR�YH]DYR�]DáHWQLK�ROLJRQXNOHRWLGRY� LQ�V� WHP�QDPQR�
ÌLWHY�PLNURVDWHOLWD��3RVOHGLFD�VR�VSUHPHQMHQH� IUHNYHQFH
DOHORY� LQ� JHQRWLSRY�� NDU� ODKNR� SULYHGH� GR� SUHVHÌND
KRPR]LJRWRY� LQ� SRGFHQLWYH� KHWHUR]LJRWQRVWL� SUHXáHYD�
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7DE�����.URQRORÉND�SUHGVWDYLWHY�JHQHWVNLK�UD]LVNDY�ROMNH��SUL�NDWHULK�VR�ELOL�XSRUDEOMHQL�PLNURVDWHOLWVNL�PDUNHUML�
7DE�����&KURQRORJLFDO�SUHVHQWDWLRQ�RI�JHQHWLFV�LQYHVWLJDWLRQV�RI�ROLYHV�ZLWK�WKH�DLG�RI�PLFURVDWHOOLWH�PDUNHUV�

&LOML�UD]LVNDYH 2SLV�UD]LVNDYH 5HIHUHQFD
,]RODFLMD�LQ�NDUDNWHUL]DFLMD
PLNURVDWHOLWRY

,GHQWLILNDFLMD�LQ�NDUDNWHUL]DFLMD����LK�06�ORNXVRY�ROMNH
�VVU2H8$�'&$��

6HIF�HW�DO�������

,]RODFLMD�LQ�NDUDNWHUL]DFLMD
PLNURVDWHOLWRY

,GHQWLILNDFLMD�LQ�NDUDNWHUL]DFLMD���LK�06�ORNXVRY�ROMNH��,$6�ROL�� 5DOOR�HW�DO�������

*HQRWLSL]DFLMD�ROMáQLK�VRUW 3UHXáLOL�LGHQWLWHWR�GYHK�VRUW�L]�,7�LQ�&$��2EORQJD�LQ�)UDQWRLR��V
��06�ORNXVL��8JRWRYLOL�LGHQWLáQRVW�VRUW�QD�YVHK�ORNXVLK�

%DUUDQFR�HW�DO��
����

,]RODFLMD�LQ�NDUDNWHUL]DFLMD
PLNURVDWHOLWRY

5D]YLOL����QRYLK�06�PDUNHUMHY�LQ�SUHGVWDYLOL�NDUDNWHUL]DFLMR
ORNXVRY�QD����LK�VRUWDK��*$38��

&DUULHUR�HW�DO��
����

,]RODFLMD�LQ�NDUDNWHUL]DFLMD
PLNURVDWHOLWRY

,GHQWLILNDFLMD����06�ORNXVRY�LQ�NDUDNWHUL]DFLMD�ORNDOQLK�ROMáQLK
VRUW�Y�,WDOLML��8'2��

&LSULDQL�HW�DO��
����

,]RODFLMD�LQ�NDUDNWHUL]DFLMD
PLNURVDWHOLWRY

,GHQWLILFLUDOL���06�ORNXVRY��(02�� 'H�OD�5RVD�HW�DO��
����

*HQRWLSL]DFLMD�ROMáQLK�VRUW�]
PLNURVDWHOLWVNLPL�PDUNHUML

*HQRWLSL]LUDOL�ROMáQH�VRUW�L]�QDFLRQDOQHJD�NROHNFLMVNHJD�QDVDGD�
=D�JHQRWLSL]DFLMR�XSRUDELOL����06�ORNXVRY�

%DQGHOM�HW�DO��
����E

3ULPHUMDOQD�ÊWXGLMD�5$3'�
$)/3�LQ�06�WHKQLN�SUL
LGHQWLILNDFLML�LQ�XJRWDYOMDQMX
VRURGQRVWQLK�RGQRVRY�ROMáQLK
VRUW

3UHXáLOL�LQIRUPDWLYQRVW�SRVDPH]QHJD�PDUNHUVNHJD�VLVWHPD��9
DQDOL]R�YNOMXáLOL����VRUW��8SRUDELOL���SUHGKRGQR�REMDYOMHQLK�06
ORNXVRY�

%HODM�HW�DO�������

,]GHODYD�JHQHWVNH�NDUWH =D�NDUWLUDQMH�XSRUDELOL�5$3'��$)/3��5)/3�LQ�06�PDUNHUMH�
8SRUDELOL�06�ORNXVH�EOLÌQMLK�VRURGQLNRY�ROMNH�

'H�OD�5RVD�HW�DO��
����

1DPQRÌHYDQMH�06�ROMNH�SUL
VRURGQLK�YUVWDK�]QRWUDM�URGX
2OHD

6���PL�06�ORNXVL�GRVHJOL�XVSHÊQR�QDPQRÌHYDQMH�06�SUL����LK
UD]OLáQLK�YUVWDK�LQ�SRGYUVWDK�URGX�2OHD��8JRWRYLOL�YLVRN
SROLPRUIL]HP�LQ�SUHXáLOL�VRURGQRVW�PHG�YUVWDPL�

5DOOR�HW�DO�������

9UHGQRWHQMH�JHQHWVNH
UD]QROLNRVWL�LQ�SUHXáHYDQMH
VRURGQRVWL�ROMáQLK�VRUW

3UHXáLOL����ROMáQLK�VRUW�]�XSRUDER����LK�06�ORNXVRY��3UHGVWDYLOL
LQIRUPDFLMVNH�YUHGQRVWL�ORNXVRY�

%DQGHOM�HW�DO��
����E

,]GHODYD�LQWHJULUDQH�JHQHWVNH
NDUWH

����PDUNHUMHY��06��5$3'��6&$5��XSRUDELOL�]D�NRQVWUXNFLMR
NDUWH��RG�WHJD����06�PDUNHUMHY�

:X�HW�DO�������

$SOLNDFLMD�06�]D�SUHYHUMDQMH
SULVWQRVWL�HNVWUD�GHYLÊNLK
ROMáQLK�ROM

,]RODFLMD�'1$�L]�NRPHUFLDOQLK�ROMáQLK�ROM�LQ�QDPQRÌHYDQMH�06�
3ULPHUMDYD�JHQHWVNLK�SURILORY�VRUW�]�DOHOL��RGNULWLK�Y�ROMáQHP
ROMX��3RURáDQMH�R�XVSHÊQRVWL�PHWRGH�06�Y��IRUHQ]LNL��ROMáQLK
ROM�

%UHWRQ�HW�DO��
����

.ORQVND�YDULDELOQRVW $QDOL]LUDOL�YDULDELOQRVW�����LK�Y]RUFHY�ROMN��*HQRWLSL]DFLMR
RSUDYLOL�QD����LK�06�ORNXVLK��3UL�YHá�NRW�����Y]RUFLK�XJRWRYLOL
KRPRQLPH�DOL�QDSDáQR�R]QDáLWHY�GUHYHV�Y�NROHNFLML�LQ�XJRWRYLOL
YLVRNR�VWRSQMR�YDULDELOQRVWL�]QRWUDM�ROMáQLK�VRUW�

/RSHV�HW�DO��
����

6WDUÊHYVND�DQDOL]D 8SRUDELOL���06�]D�JHQRWLSL]DFLMR����ROMáQLK�VRUW��SRWHQFLDOQLK
]D�XSRUDER�Y�ÌODKWQMLWHOMVNLK�SURJUDPLK����06�XSRUDELOL�]D
WHVWLUDQMH�NULÌDQFHY�

'H�OD�5RVD�HW�DO��
����

*HQRWLSL]DFLMD�ROMáQLK�VRUW�LQ
SUHXáHYDQMH�JHQHWVNH
UD]QROLNRVWL�ROMN

3UHXáLOL����DNFHVLM����LK�VRUW�L]�6LFLOLMH��,7���9�DQDOL]R�YNOMXáLOL
���06�ORNXVRY�

/D�0DQWLD�HW�DO��
����

3UHXáHYDQMH�VRURGQRVWQLK
RGQRVRY�LQ�LGHQWLILNDFLMD�VRUW

3UHXáHQLK�����DNFHVLM����LK�ROMáQLK�VRUW�]�PDUNHUML�$)/3�LQ�06�
8SRUDELOL����06�ORNXVRY��L]GHODOL�GHQGURJUDP�LQ�SUHXáLOL
VSRVREQRVW�ORáHYDQMD�VRUW�]�GYHPD�PDUNHUVNLPD�VLVWHPRPD�

0RQWHPXUUR�HW
DO�������

$SOLNDFLMD�06�]D�SUHYHUMDQMH
SULVWQRVWL�HNVWUD�GHYLÊNLK
ROMáQLK�ROM

,]RODFLMD�'1$�L]�NRPHUFLDOQLK�ROMáQLK�ROM�LQ�QDPQRÌHYDQMH�06�
8SRUDELOL���06�ORNXVRY��L]GHODOL�]DáHWQH�ROLJRQXNOHRWLGH�]D
XJQH]GHQ�3&5��XVSHÊQR�QDPQRÌHYDQMH�06��GDOMÊLK�RG�����ES�

7HVWROLQ�	�/DLQ�
����

8SUDYOMDQMH�NROHNFLMH�ROMN�LQ
LGHQWLILNDFLMD�VRUW�Y�,WDOLML

3UHXáLOL�UD]QROLNRVW����DNFHVLM�ROMN�L]�$SXOLH��,7���0LNURVDWHOLWRP
GRORáLOL�QXNOHRWLGQR�]DSRUHGMH�LQ�YVDNR�VRUWR�RSLVDOL�V�ÊWHYLORP
SRQRYLWHY�RVQRYQHJD�PRWLYD�06��8SRUDELOL���06�ORNXVRY�

0X]]DOXSR�HW
DO�������
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QHJD� ORNXVD�� 2EVWRM� QLáWLK� DOHORY� VH� ODKNR� SRWUGL� OH� V
VHJUHJDFLMVNR� DQDOL]R�� 3RMDYX� VH� ODKNR� L]RJQHPR� ]
L]GHODYR�QRYLK�VSHFLILáQLK�]DáHWQLK�ROLJRQXNOHRWLGRY�QD
QRYLK�PHVWLK�REUREQLK�]DSRUHGLM��áH�MH�WR�PRJRáH�

=D� PDUNHUMH�� NL� VH� XSRUDEOMDMR� QD� QLYRMX� NURPRVR�
PRY� SUL� NDUWLUDQMX� JHQRPD�� MH� SRPHPEQR�� GD� VR� ÊWH�
YLOáQL� LQ� GD� VH� HQDNRPHUQR� SRMDYOMDMR� Y� JHQRPX�� 7L�
SLáHQ�PLNURVDWHOLWVNL� ORNXV� L]SROQMXMH�RED�NULWHULMD��]DWR
VR� PLNURVDWHOLWL� LGHDOQR� RURGMH� ]D� NDUWLUDQMH� JHQRPD�
=HOR�XáLQNRYLWL�VR�WXGL�SUL�NDUWLUDQMX�ORNXVRY��YH]DQLK�QD
NYDQWLWDWLYQH� ODVWQRVWL� �47/�� 4XDQWLWDWLYH� 7UDLW� /RFXV�
�&KDPEHUV�	�0DF$YR\��������

0LNURVDWHOLWL� VR� ]DUDGL� KLSHUYDULDELOQRVWL� LGHDOQR
RURGMH� WXGL�]D�PROHNXOVNR� LGHQWLILNDFLMR�SRVDPH]QLNRY�
9VDN� SRVDPH]QLN� LPD� VYRMHYUVWHQ� Y]RUHF� DOHORY�� NL� MH
RVHEQR� VSHFLILáHQ�� 7HKQLND� JHQRWLSL]DFLMH� VH� UXWLQVNR
XSRUDEOMD�Y�VRGQR�PHGLFLQVNLK�UD]LVNDYDK�SUL�SUHSR]QD�
YDQMX�RVHE�LQ�XJRWDYOMDQMX�VRURGVWYHQLK�YH]L��=XSDQáLá�
������� 7XGL� SUL� UDVWOLQDK� VR� PLNURVDWHOLWL� SULPHUQL� ]D
JHQRWLSL]DFLMR� LQ� LGHQWLILNDFLMR� VRUW�� NXOWLYDUMHY�� NORQRY
LQ� DNFHVLM�� 6� SRPRáMR�PLNURVDWHOLWRY� VH� XJRWDYOMDMR� QH�
SUDYLOQRVWL� SUL� SRLPHQRYDQMX� VRUW�� NL� VR� ]DUDGL� VLQR�
QLPRY�LQ�KRPRQLPRY�SRJRVWH�SUL�YHJHWDWLYQR�PQRÌHQLK
UDVWOLQDK�

0LNURVDWHOLWL�VR�ELOL�Y�UDVWOLQVNL�JHQHWLNL�XVSHÊQR�XSR�
UDEOMHQL�WXGL�SUL�XJRWDYOMDQMX�JHQHWVNH�VRURGQRVWL��.HU�VH
GHGXMHMR�NRGRPLQDQWQR��VR�LGHDOQR�RURGMH�]D�VWDUÊHYVNH
DQDOL]H�LQ�DQDOL]H�URGRYQLNRY��6�SRPRáMR�PLNURVDWHOLWRY
VH� SULGRELYDMR� LQIRUPDFLMH� R� ÌODKWQMHQMX� UDVWOLQ�� R� QD�
VWDQNX� LQ� VWUXNWXUL� SRSXODFLM� UDVWOLQ� WHU� QMLKRYL� GRPH�
VWLNDFLML��.URQRORÊNL�SUHJOHG�UD]LVNDY�R�UD]YRMX�PLNURVD�
WHOLWVNHJD� PDUNHUVNHJD� VLVWHPD� LQ� QMHJRYH� DSOLNDFLMH� Y
PROHNXODUQR�JHQHWVNLK� UD]LVNDYDK� SUL� ROMNL� MH� SUHGVWDY�
OMHQ�Y�7DEHOL���

35('67$9,7(9�.$5$.7(5,67,.�2%-$9/-(1,+
0,.526$7(/,729�2/-.(

0HG�OHWRPD������LQ������MH���UD]LVNRYDOQLK�VNXSLQ
SRURáDOR� R� LGHQWLILNDFLML� ���LK�PLNURVDWHOLWVNLK� ORNXVRY�
6HIF� HW� DO�� ������� VR� SUHJOHGDOL� JHQRPVNR� NQMLÌQLFR� V
VRQGDPL�*$� LQ� &$� LQ� LGHQWLILFLUDOL� ���PLNURVDWHOLWRY� ]
PRWLYRP�*$����]�PRWLYRP�&$� LQ��� V� VHVWDYOMHQLP�PR�
WLYRP�&$�*$��=DáHWQH�ROLJRQXNOHRWLGH�VR�L]GHODOL�]D���
ORNXVRY�� PLNURVDWHOLWH� SD� XVSHÊQR� QDPQRÌLOL� QD� ���LK
ORNXVLK��.DUDNWHUD]LMR�ORNXVRY�VR�SUHGVWDYLOL�Y�VNXSLQL���
VRUW�ROMN�L]�ÉSDQLMH�LQ���L]�,WDOLMH�

/RNXVL� VHULMH� VVU2H8$�'&$� VR� ELOL� PHG� SUYLPL� RE�
MDYOMHQLPL�� ]DWR� VR� ELOL� WXGL� QDMYHáNUDW� XSRUDEOMHQL� Y
JHQHWVNLK� ÊWXGLMDK�ROMN��0ROHNXOVND�NDUDNWHUL]DFLMD�ROMá�
QLK�VRUW�QD����LK� ORNXVLK�'&$� MH�ELOD�RSUDYOMHQD�Y�6OR�
YHQLML��%DQGHOM�HW�DO�������E��LQ�QD�3RUWXJDOVNHP��/RSHV
HW�DO����������ÉWHYLOR�QDPQRÌHQLK�PLNURVDWHOLWRY�VH�PHG
ÊWXGLMDPL� UD]OLNXMH�� VDM� MH� ELOR� Y� DQDOL]H� YNOMXáHQR� UD]�
OLáQR�ÊWHYLOR�VRUW�UD]OLáQHJD�JHRJUDIVNHJD�L]YRUD��9�YVHK
WUHK� ÊWXGLMDK� �6HIF� HW� DO��� ������ %DQGHOM� HW� DO��� ����E�

/RSHV�HW�DO���������MH�ELOD�RSDÌHQD�KHWHUR]LJRWQRVW�QLÌMD
RG� SULáDNRYDQH� QD� ORNXVLK� '&$��� '&$��� LQ� '&$���
NDU�QDND]XMH�QD�PRÌQRVW�REVWRMD�QLáWLK�DOHORY��1DMYLÊMD
RSDÌHQD�KHWHUR]LJRWQRVW� MH� ELOD� XJRWRYOMHQD� QD� ORNXVLK
'&$��� '&$��� '&$��� '&$���� '&$��� LQ� '&$���� 9
SRYSUHáMX� MH� ELOD� RSDÌHQD� KHWHUR]LJRWQRVW� Y� WUHK� UD]�
LVNDYDK�YLVRND� ���������NDU�NDÌH�QD�YHOLNR�JHQHWVNR�YD�
ULDELOQRVW�ROMN��=RKDU\�	�6SLHJHO�5R\� �������PHQLWD��GD
VR� JRMHQL� NORQL� ROMN� HNVWUHPQR� KHWHUR]LJRWQL�� 3UHG� GR�
PHVWLNDFLMR�VR�VH�ROMNH�PQRÌLOH�VSRQWDQR�V�NULÌDQML��NDU
MH�ELO�UD]ORJ�]D�SRYHáDQR�KHWHUR]LJRWQRVW��NL�MH�UDVWOLQDP
RPRJRáLOD� SUHÌLYHWMH�� 9� GRORáHQHP� REGREMX� SD� MH
JHQHUDWLYQR� UD]PQRÌHYDQMH� SUHÊOR� Y� YHJHWDWLYQR�� WDNR
GD�MH�KHWHUR]LJRWQRVW�RVWDOD�ILNVLUDQD�

,QIRUPDFLMVND� YUHGQRVW� SROLPRUIL]PD� �3,&� YUHGQRVW�
MH�RGYLVQD�RG�ÊWHYLOD�DOHORY�LQ�QMLKRYH�IUHNYHQFH�QD�SR�
VDPH]QHP� ORNXVX� �%RWVWHLQ� HW� DO��� ������� 1D� RVQRYL
SRYSUHáQH�YUHGQRVWL�3,&���������MH�ELOR�XJRWRYOMHQR��GD
VR� PLNURVDWHOLWVNL� ORNXVL� VHULMH� '&$� ]HOR� LQIRUPDWLYQL�
0HG� ]HOR� LQIRUPDWLYQH� �3,&� !� ����� VR� VH� XYUVWLOL� YVL
ORNXVL�UD]HQ�'&$��LQ�'&$������ORNXVRY��'&$���'&$��
'&$���'&$���'&$����'&$����'&$��� LQ�'&$���� SD
MH� L]SROQMHYDOR� WXGL� NULWHULM� R� SULPHUQRVWL� ORNXVD� ]D
NDUWLUDQMH��3,&�!�������%DQGHOM�HW�DO�������E��

1D�ORNXVLK�'&$��LQ�'&$���MH�ELOR�XJRWRYOMHQR�NRP�
SOHNVQR�QDPQRÌHYDQMH�PLNURVDWHOLWRY�LQ�RGPLN�RG�SULáD�
NRYDQHJD�GLDOHOQHJD�HOHNWURIRUHWVNHJD�Y]RUFD��NL� MH�REL�
áDMHQ� ]D� GLSORLGQH� RUJDQL]PH� �%DQGHOM� HW� DO��� ����E��
2GPLN�VH� MH�SRND]DO�Y�QDPQRÌHYDQMX� WUHWMHJD�DOHOD��NDU
MH�ODKNR�SRVOHGLFD�QDPQRÌHYDQMD�GRGDWQHJD�ORNXVD��$Q�
FHVWUDOQH�GXSOLNDFLMH�NURPRVRPRY� LQ�SROLSORLGQL�DOL�DOR�
SROLSORLGQL�]QDáDM�UDVWOLQVNH�YUVWH�VR�SR�QDYHGEDK�L]�OLWH�
UDWXUH�QDMYHáNUDW�Y]URN�YHáORNXVQHJD�QDPQRÌHYDQMD�PL�
NURVDWHOLWRY��3UL�ROMNL�&LSULDQL�HW�DO�� �������SRURáDMR��GD
���� ]DáHWQLK� ROLJRQXNOHRWLGRY� QD� QRYR� L]ROLUDQLK� PL�
NURVDWHOLWRY�YHUMHWQR�QDPQRÌXMH�GYD�UD]OLáQD�ORNXVD��$Y�
WRUML�PHQLMR��GD�YLVRND� IUHNYHQFD�SRGYRMHQLK�'1$� UHJLM
QDND]XMH� QD� PRÌQRVW� Y� FHORWL� SRGYRMHQHJD� JHQRPD�
YHQGDU� QMLKRYL� UH]XOWDWL� QH� ]DGRVWXMHMR�� GD� EL� XJRWRYLOL�
DOL�MH�ROMND�SROLSORLGQHJD�DOL�DORSROLSORLGQHJD�]QDáDMD�

3RMDY� GRPLQDQFH� NUDWNHJD� DOHOD�� NL� VH� NDÌH� Y� SUH�
IHUHQáQHP�QDPQRÌHYDQMX�NUDWNLK�DOHORY� �:DWWLHU�HW� DO��
������� MH� ELO� RSDÌHQ� QD� ORNXVLK� '&$��� '&$��� LQ
'&$���� 3UL� KHWHUR]LJRWQLK� JHQRWLSLK�� NMHU� VWD� ELOD� QD�
Y]RáD�NUDWHN�LQ�GROJ�DOHO��MH�ELOD�SR�EDUYDQMX�V�VUHEURP
RSDÌHQD� YHáMD� LQWHQ]LWHWD� NUDMÊHJD� DOHOD� Y� SULPHUMDYL� ]
GDOMÊLP�� NDU� MH� YHUMHWQR� SRVOHGLFD� NRPSHWLFLMH� QDPQR�
ÌHYDQMD� NUDWNLK� LQ� GROJLK� DOHORY� Y� YHULÌQL� UHDNFLML� V
SROLPHUD]R� �%DQGHOM� HW� DO��� ����E��� 6HOHNWLYQR� QDPQR�
ÌHYDQMH� DOHORY� QD� WDNLK� ORNXVLK� ODKNR� SULYHGH� GR� SRG�
FHQLWYH� RSDÌHQH� KHWHUR]LJRWQRVWL� LQ� SRVOHGLáQR� YSOLYD
QD�UH]XOWDWH�JHQHWVNH�DQDOL]H�

=� RERJDWLWYHQLP� SRVWRSNRP� JHQRPVNH� NQMLÌQLFH
ROMNH�]�PRWLYRP�*$�VR�5DOOR�HW�DO���������]�UDGLRDNWLYQR
R]QDáHQR� VRQGR� LGHQWLILFLUDOL� ��� NORQRY� ]� PLNURVDWH�
OLWRP�� ���� NORQRY� MH� YVHERYDOR� SRSROQH�PLNURVDWHOLWH�
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����QHSRSROQH��SUL�����SD�MH�ELO�XJRWRYOMHQ�VHVWDYOMHQ
PRWLY� PLNURVDWHOLWD�� 2GNULOL� VR� PLNURVDWHOLWVNH� PRWLYH
&$��7$��*$$�Y�NRPELQDFLML�]�*$�Y�VHVWDYOMHQHP�PLNUR�
VDWHOLWX�� Y� HQHP� SULPHUX� SD� SRURáDMR� WXGL� R� KHNVD�
QXNOHRWLGQHP�PRWLYX�$*$***��/RNXVQR�VSHFLILáQH�ROL�
JRQXNOHRWLGH� VR� SULSUDYLOL� ]D� ��� PLNURVDWHOLWVNLK� UHJLM�
1DPQRÌHYDQMH�PLNURVDWHOLWRY� VR�SUHL]NXVLOL�QD����ROMá�
QLK� VRUWDK� UD]OLáQHJD� JHRJUDIVNHJD� L]YRUD� LQ� XJRWRYLOL�
GD�OH���ORNXVRY�QDPQRÌL�SROLPRUIQH�SURGXNWH�3&5�Y�SUL�
áDNRYDQHP�YHOLNRVWQHP�REPRáMX� �,$6�ROL���� ,$6�ROL���
,$6�ROL���� ,$6�ROL���� ,$6�ROL����� 1D� GYHK� ORNXVLK� QLVR
GRVHJOL� QDPQRÌHYDQMD� DOHORY�� SUL� �� VR� XJRWRYLOL� NRP�
SOHNVQR� LQ� QHVSHFLILáQR� QDPQRÌHYDQMH�� GYD� ORNXVD� SD
VWD�ELOD�PRQRPRUIQD��6NXSQR�ÊWHYLOR�QDPQRÌHQLK�DOHORY
Y�VNXSLQL����ROMáQLK�VRUW�QD���LK�PLNURVDWHOLWVNLK�ORNXVLK
MH�ELOR�����1DMYHá�DOHORY�����VR�XJRWRYLOL�QD�ORNXVX�,$6�
ROL����QDMPDQM� ��� LQ����SD�QD� ORNXVLK� ,$6�ROL��� WHU� ,$6�
ROL��� LQ� ,$6�ROL���� /RNXVL� ]� PDQMÊLP� ÊWHYLOR� DOHORY� VR
]DUDGL�YHáMH�YHUMHWQRVWL�LGHQWLáQRVWL�JHQRWLSRY�PDQM�SUL�
PHUQL�]D�LGHQWLILNDFLMR�VRUW��'HGRYDQMH�PLNURVDWHOLWRY�VR
SUHYHULOL�]�JHQRWLSL]DFLMR�SRWRPFHY�NULÌDQMD�
/HFFLQR
�;

'ROFH� $JRJLD
� LQ� SRWUGLOL� 0HQGORYVNR� GHGRYDQMH�� 3UL
NDUDNWHUL]DFLML� L]ROLUDQLK�PLNURVDWHOLWRY� DYWRUML� SRURáDMR
R�SRMDYX�QLáWLK�DOHORY��VHQáQLK�IUDJPHQWRY�LQ�NRPSOHNV�
QHJD� QDPQRÌHYDQMD� ORNXVRY�� 1D� ORNXVX� ,$6�ROL��� VR
RGNULOL� QLáWH� DOHOH�� NL� VR� YHUMHWQR� SRVOHGLFD�PXWDFLM� QD
PHVWLK�SULOHJDQMD�]DáHWQLK�ROLJRQXNOHRWLGRY��1DPQRÌH�
YDQMH� QHVSHFLILáQLK� SURGXNWRY� 3&5� VR� XJRWRYLOL� QD
ORNXVX� ,$6�ROL���� ]DWR� VR� JD� L]NOMXáLOL� L]� QDGDOMQMLK
DQDOL]��3RMDY�VHQáQLK�IUDJPHQWRY��NL�VR�ELOL�L]UD]LWHMÊL�SUL
]D]QDYDQMX�DOHORY�]�DYWRPDWL]LUDQR�VHNYHQáQR�QDSUDYR
$%,������VR�DYWRUML�RSD]LOL�QD�ORNXVX�,$6�ROL���

*HQRPVNR� NQMLÌQLFR� ROMNH�� RERJDWHQR� ]� PRWLYRP
*$�� VR� SULSUDYLOL� WXGL� &DULHUUR�HW� DO�� �������� $YWRUML� VR
LGHQWLILFLUDOL� ��� SR]LWLYQLK� NORQRY�� PHG� NDWHULPL� MH� ��
YVHERYDOR� SRSROQH� GLQXNOHRWLGQH� PLNURVDWHOLWH�� ��� QH�
SRSROQH� LQ���SRSROQH� WULQXNOHRWLGQH�PLNURVDWHOLWH�� 3UH�
RVWDOLK����NORQRY�VR�NODVLILFLUDOL�PHG�NRPSOHNVQH�PLNUR�
VDWHOLWH�� =DáHWQH� ROLJRQXNOHRWLGH� VR� L]GHODOL� ]D� ��
PLNURVDWHOLWVNLK� ORNXVRY� LQ� QD� ���LK� GRVHJOL� XVSHÊQR
QDPQRÌHYDQMH� SROLPRUIQLK� DOHORY� Y� VNXSLQL� ���LK� VRUW
R]�� ���LK� DNFHVLM�� 1D� SUHRVWDOLK� ORNXVLK� QLVR� XJRWRYLOL
SROLPRUIQLK� PDUNHUMHY�� 1DMPDQM� DOHORY� VR� RGNULOL� QD
ORNXVLK�*$38�������LQ�*$38��H��������6OHGLOD�VWD�MLPD
ORNXVD�*$38���LQ�*$38���V�ÊWLULPL�DOHOL��1DMYHá�DOHORY
VR�XJRWRYLOL�QD�ORNXVX�*$38���������VOHGLOL�VR�PX�ORNXVL
*$38���$�� *$38��� LQ� *$38��� ]� �� DOHOL�� 6NXSQR
ÊWHYLOR� QDPQRÌHQLK� DOHORY� SUL� ���LK� DNFHVLMDK� ROMN� MH
ELOR� ���� Y� SRYSUHáMX� ���� DOHOD� QD� ORNXV�� 6� SUHGVWDY�
OMHQLPL� PLNURVDWHOLWL� VR� DYWRUML� SUHXáLOL� JHQHWVNR� VRURG�
QRVW�ROMN�LWDOLMDQVNHJD�L]YRUD��R�QDWDQáQHMÊL�LQIRUPDFLMVNL
YUHGQRVWL�PLNURVDWHOLWRY�SD�QLVR�SRURáDOL�

&LSULDQL� HW� DO�� ������� VR� GRORáLOL� QXNOHRWLGQR� ]DSR�
UHGMH����SR]LWLYQLK�NRORQLM�GYHK�RERJDWHQLK�JHQRPVNLK
NQMLÌQLF��$&�*7�LQ�$*�&7��ROMNH��1D����PLNURVDWHOLWVNLK
ORNXVLK� VR�GRVHJOL� XVSHÊQR�QDPQRÌHYDQMH� DOHORY� Y� SUL�

áDNRYDQL� GROÌLQL�� .DUDNWHULVWLNH� PLNURVDWHOLWRY� VR� SUH�
XáLOL�QD����LK�VRUWDK�ROMN�LWDOLMDQVNHJD�L]YRUD�����PLNUR�
VDWHOLWVNLK�ORNXVRY�MH�ELOR�SROLPRUIQLK��QD�GYHK�SD�SROL�
PRUIL]PD�QLVR� XJRWRYLOL� �8'2��������8'2��������� =
]DáHWQLPL� ROLJRQXNOHRWLGL� 8'2�������� 8'2�������
8'2��������8'2��������8'2������� VWD� VH� LVWRáDV�
QR�QDPQRÌLOD�SR�GYD�ORNXVD��9�SRYSUHáMX�VR�QD�ORNXVX
RGNULOL� SR� �� DOHOH�� NDU� MH� Y� SULPHUMDYL� ]� GUXJLPL� RE�
MDYOMHQLPL� PLNURVDWHOLWL� ROMNH� UD]PHURPD� PDOR�� 1D� �
ORNXVLK�VWD�ELOD�XJRWRYOMHQD�OH�SR���DOHOD��QD���ORNXVLK�VR
RGNULOL� SR� �� DOHOH�� QD� �� ORNXVLK� �� R]�� �� DOHORY�� .OMXE
QL]NHPX� ÊWHYLOX� QDPQRÌHQLK� PLNURVDWHOLWRY� Y� ���LK
VRUWDK� ROMN� VR� DYWRUML� DQDOL]LUDQH� VRUWH� ]ODKND� ORáLOL�
3RGUREQHMH� VR� SUHXáLOL� LQ� SULPHUMDOL� VRUWL� 
&DVDOLYD
� LQ

)UDQWRLR
�WHU�
/HV
�LQ�
/HFFLQR
��1D�RVQRYL�JHQRWLSL]DFLMH
YHáMHJD� ÊWHYLOD� Y]RUFHY� VRUW� 
&DVDOLYD
� LQ� 
)UDQWRLR

DYWRUML� PHQLMR�� GD� 
&DVDOLYD
� SULSDGD� VRUWQL� SRSXODFLML

)UDQWRLR
��YHQGDU�VWD�VRUWL�JHQHWVNR�UD]OLáQL��(QDNR�YHOMD
WXGL�]D�VRUWL�
/HFFLQR
�LQ�
/HV
�

'H� OD� 5RVD� HW� DO�� ������� VR� SUHGVWDYLOL� ÊH� �� QRYLK
PLNURVDWHOLWVNLK� ORNXVRY� �(02���NL� VR� MLK� LGHQWLILFLUDOL� L]
NQMLÌQLFH��RERJDWHQH�]�GLQXNOHRWLGQLPL�PRWLYL�*$�LQ�*7�
=DáHWQH� ROLJRQXNOHRWLGH� VR� L]GHODOL� ]D� ��� PLNURVDWHOLW�
VNLK�ORNXVRY��YHQGDU�V���LPL�QLVR�QDPQRÌLOL�DOHORY�Y�SUL�
áDNRYDQL�GROÌLQL���� ORNXVD�SD� VWD�ELOD�PRQRPRUIQD��.D�
UDNWHUL]DFLMR�QRYLK�PLNURVDWHOLWRY�VR�SUHGVWDYLOL�Y�VNXSLQL
���LK� VRUW�� 9� SRYSUHáMX� VR� RGNULOL� ���� DOHOD� QD� ORNXV�
QDMPDQM�QD�ORNXVX�(02/������QDMYHá�SD�QD�ORNXVX�(02�
����� ,QIRUPDFLMVNR�YUHGQRVW�SROLPRUIL]PD� ORNXVRY� VR�SR�
GDOL� WXGL� ]� L]UDáXQRP� SULáDNRYDQH� LQ� RSDÌHQH� KHWHUR�
]LJRWQRVWL��1DMQLÌMR�YUHGQRVW�VR�RSD]LOL�QD� ORNXVX�]�QDM�
PDQMÊLP�ÊWHYLORP�DOHORY�(02/��=�]DáHWQLPL�ROLJRQXNOH�
RWLGL� ORNXVD�(02��� VR�SUL� VRUWL�$UEHTXLQD�QDPQRÌLOL��
DOHOH��NDU�QDND]XMH�QD�LVWRáDVQR�QDPQRÌLWHY�YHá�ORNXVRY�
8VSHÊQRVW�QDPQRÌHYDQMD�ROMáQLK�PLNURVDWHOLWRY�VR�XJR�
WRYLOL� WXGL� SUL� VRURGQLK� YUVWDK� ROMNH�� IRU]LFLML� �)RUV\WKLD
LQWHUPHGLD���YHOLNHP�MHVHQX��)UD[LQXV�H[FHOVLRU���MDVPLQX
�-DVPLQXP� EHHVLDQXP��� RVPDQWX� �2VPDQWKXV� KHWHUR�
SK\OOXV��LQ�ÊSDQVNHP�EH]JX��6\ULQJD�YXOJDULV��

8325$%1267�0,.526$7(/,729�9�*(1(76.,+
Æ78',-$+�2/-.

,GHQWLILNDFLMD�LQ�JHQRWLSL]DFLMD�ROMÞQLK�VRUW

(QRVWDYQR��YHJHWDWLYQR�UD]PQRÌHYDQMH�ROMNH�MH�RPR�
JRáLOR� LQWHQ]LYQR� L]PHQMDYR� UDVWOLQVNHJD� PDWHULDOD� Y
GUÌDYDK�6UHGR]HPOMD��NDU�MH�SRY]URáLOR�YHOLNR�]PHGR�SUL
LPHQRYDQMX� VRUW� LQ� NORQRY�� 6LQRQLPL� LQ� KRPRQLPL� SR�
PHQLMR�RYLUR�SUL�YUHGQRWHQMX�JHQVNLK�YLURY�ROMNH��]DWR�MH
NDUDNWHUL]DFLMD� JHQRWLSRY� ]� PROHNXOVNLPL� PDUNHUML� QDM�
EROM�SULPHUHQ�QDáLQ�]D�SUDYLOQR�LGHQWLILNDFLMR�VRUW��NL� MH
NOMXáQHJD� SRPHQD� SUL� XSUDYOMDQMX� NROHNFLM�� ORáHYDQMX
VDGLOQHJD� PDWHULDOD� Y� GUHYHVQLFDK� LQ� SUL� Y]JRML� FHUWLIL�
FLUDQLK� VDGLN� VRUW� LQ� NORQRY�� =DUDGL� HQRVWDYQHJD� YUHG�
QRWHQMD� DOHOQLK� SURILORY� LQ� ]DJRWDYOMDQMD� SRQRYOMLYRVWL
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UH]XOWDWRY� PHG� ODERUDWRULML� VR� PLNURVDWHOLWL� QDMSULPHU�
QHMÊH�RURGMH�]D�ORáHYDQMH�VRUW�

3UYR�REVHÌQHMÊH�GHOR�QD�SRGURáMX�LGHQWLILNDFLMH�ROMá�
QLK�VRUW�Y�6ORYHQLML�MH�ELOR�SULND]DQR�Y�GHOX�%DQGHOM�HW�DO�
�����E���9� UD]LVNDYL� MH�ELOR�GRORáHQR�QDMPDQMÊH� ÊWHYLOR
PLNURVDWHOLWRY�VHULMH�VVU2H8$�'&$��6HIF�HW�DO����������V
NDWHULPL� MH� ELOR�PRJRáH� ORáLWL� ��� ROMáQLK� VRUW� L]� QDFLR�
QDOQHJD� NROHNFLMVNHJD� QDVDGD� ROMN� Y� 6WUXQMDQX�� 1DMSUL�
PHUQHMÊL� PDUNHUML� VR� ELOL� L]EUDQL� QD� RVQRYL� QDVOHGQMLK
NULWHULMHY��QDPQRÌHYDQMH�QHNRPSOHNVQLK�HOHNWURIRUHWVNLK
Y]RUFHY�V�NDNRYRVWQLPL�3&5�SURGXNWL��VWDELOQD�VWUXNWXUD
PLNURVDWHOLWD�LQ�YLVRND�LQIRUPDFLMVND�YUHGQRVW�PDUNHUMHY�
9HUMHWQRVW� HQDNRVWL� JHQRWLSRY� �3,��� NL� VH� XSRUDEOMD� NRW
PHULOR�ORáHYDQMD�JHQRWLSRY��MH�SRND]DOD�QL]NR� LQIRUPD�
FLMVNR� YUHGQRVW� ORNXVRY� '&$��� '&$��� '&$��� LQ
'&$����3UL�RPHQMHQLK�ORNXVLK�VR�ELOH�YUHGQRVWL�3,�YLÊMH�
]DWR� MLK� XYUÊáDPR�PHG�PDUNHUMH� V� VODEÊR� VSRVREQRVWMR
ORáHYDQMD�LQ�VR�PDQM�SULPHUQL�]D�LGHQWLILNDFLMR��1DMYHáMD
VSRVREQRVW� ORáHYDQMD� JHQRWLSRY� ROMN� MH� ELOD� RGNULWD� SUL
ORNXVX�'&$����NMHU�MH�ELOD�YUHGQRVW�3,�QDMQLÌMD���������
1D� WHP� ORNXVX� MH� ELOR� XJRWRYOMHQLK� �� UD]OLáQLK� DOHORY�
QDMYHá� HIHNWLYQLK� DOHORY� ������ LQ� QDMYHá� UD]OLáQLK� JHQR�
WLSRY� ������ 9LVRNR� LQIRUPDFLMVNR� YUHGQRVW� ORNXVD� GRND�
]XMH� WXGL� YLVRNR� ÊWHYLOR� VYRMHYUVWQLK� JHQRWLSRY� �����
'REUR�VSRVREQRVW�ORáHYDQMD�SRVDPH]QLNRY�MH�LPHO�WXGL
ORNXV�'&$���]�YUHGQRVWMR�3,�������LQ�QD�NDWHUHP�MH�ELOR
RGNULWLK�QDMYHá� VRUWQR� VSHFLILáQLK�DOHORY� ����� NL� RPRJR�
áDMR�WDNRMÊQMR�LGHQWLILNDFLMR�VSHFLILáQHJD�JHQRWLSD��0HG
SUHRVWDOLPL� ORNXVL� MH� ELO� JOHGH� QD� ÊWHYLOR� XJRWRYOMHQLK
HGLQVWYHQLK�JHQRWLSRY�����LQ�NDNRYRVW�3&5�SURGXNWRY�]D
LGHQWLILNDFLMR� L]EUDQ�ÊH� ORNXV�'&$���1D�RVQRYL�XSRÊWH�
YDQLK� NULWHULMHY� VR� ELOL� PHG� ���LPL� PLNURVDWHOLWVNLPL
ORNXVL� ]D� LGHQWLILNDFLMR� L]EUDQL� '&$��� '&$��� LQ
'&$����NDWHULK�NRPELQDFLMD� MH�]DJRWDYOMDOD� VYRMHYUVWQH
DOHOQH�SURILOH��NDUDNWHULVWLáQH�]D�VSHFLILáQR�VRUWR�

%DUUDQFR�HW�DO�� �������VR�SUHXáLOL�XSRUDEQRVW�PLNUR�
VDWHOLWVNLK�PDUNHUMHY�SUL�XJRWDYOMDQMX� VLQRQLPRY� VRUW��9
DQDOL]R� VR� YNOMXáLOL� VRUWL� 
2EORQJD
� L]� .DOLIRUQLMH� LQ

)UDQWRLR
� L]� ,WDOLMH�� 3UL� PRUIRORÊNL� NDUDNWHUL]DFLML� REHK
VRUW� Y� JHQVNL� EDQNL� VR� RGNULOL�� GD� VWD� VRUWL� IHQRWLSVNR
LGHQWLáQL�� ]DWR� VR� MX�SULPHUMDOL� ]�PLNURVDWHOLWVNLPL�PDU�
NHUML�� ,GHQWLáQRVW� DOHOQLK� SURILORY� VR� RGNULOL� QD� SHWLK
ORNXVLK� �,$6�ROL���� ,$6�ROL���� ,$6�ROL���� ,$6�ROL���� ,$6�
ROL����� 1D� RVQRYL� UH]XOWDWRY� PROHNXOVNH� LQ� PRUIRORÊNH
DQDOL]H�VR�SRWUGLOL��GD�VWD�VRUWL�JHQRWLSVNR�LGHQWLáQL�

5DOOR�HW�DO���������VR�V���LPL�ORNXVL��,$6�ROL��ORáLOL����
RG����DQDOL]LUDQLK� VRUW��6YRMHYUVWQH�DOHOH��NL�RPRJRáDMR
WDNRMÊQMR�LGHQWLILNDFLMR��VR�]D]QDOL�QD�GYHK� ORNXVLK�SUL��
VRUWDK�� NDU� MH� Y� SULPHUMDYL� V� VHULMR� PLNURVDWHOLWRY
VVU2H8$�'&$�� NMHU� MH� ELOR� XJRWRYOMHQLK� NDU� ��� VRUWQR
VSHFLILáQLK�DOHORY�SUL����LK�VRUWDK��%DQGHOM�HW�DO�������E��
UD]PHURPD�PDOR�� 6OHGQMH� SRWUMXMH� YLVRNR� LQIRUPDFLMVNR
YUHGQRVW� ORNXVRY�VHULMH�VVU2H8$�'&$��'H� OD�5RVD�HW�DO�
�������UDYQR�WDNR�SRURáDMR�R�GREUL�ORáHYDOQL�VSRVREQRVWL
PLNURVDWHOLWRY� VHULMH� (02�� VDM� VR� V� ��PL� ORNXVL� �(02��
(02���(02���LQ�(02����ORáLOL�YVHK����ROMáQLK�VRUW�

3UHXÞHYDQMH�JHQHWVNH�YDULDELOQRVWL�LQ�VRURGQRVWL�ROMN�]
PLNURVDWHOLWL

,QYHQWDUL]DFLMD�LQ�RKUDQMDQMH�JHQVNLK�YLURY�ROMN�RVWD�
MDWD�SULRULWHWL�VRGREQHJD�ROMNDUVWYD��3R]QDYDQMH�JHQHWVNH
YDULDELOQRVWL� MH� SRPHPEQR� SUL� QDáUWRYDQMX� ÌODKWQMHQMD
ROMNH�� VDM� VR� SRPDQMNOMLYH� LQIRUPDFLMH� R� JHQVNLK� YLULK
JODYQL� UD]ORJ��GD�ROMND�Y�SUHWHNORVWL� QL� ELOD� YNOMXáHQD�Y
YHáMH� ÌODKWQMLWHOMVNH� SURJUDPH�� =� QDPHQRP� SRVSHÊH�
YDQMD�Y]JRMH�VRUW��NL�EL�ELOH�EROMH�SULODJRMHQH�VRGREQLP
DJURQRPVNLP� WHKQRORJLMDP�� Y� GUÌDYDK� 6UHGR]HPOMD
XVWDQDYOMDMR� QDFLRQDOQH� LQ� PHGQDURGQH� NROHNFLMH�� NMHU
SRWHNDMR� SRVWRSNL� YUHGQRWHQMD� LQ� LGHQWLILNDFLMH� JHQHW�
VNHJD�PDWHULDOD�ROMNH�

=D�RKUDQLWHY�JHQVNLK�YLURY�ROMNH�QD�6LFLOLML�MH�ELO�Y�OHWX
����� Y]SRVWDYOMHQ� NROHNFLMVNL� QDVDG�� 1D� RVQRYL� SUHG�
KRGQR� REMDYOMHQLK� NDUDNWHULVWLN�PLNURVDWHOLWVNLK�PDUNHU�
MHY�VR�/D�0DQWLD�HW�DO�� �������QDSUDYLOL� UD]LVNDYR�JHQHW�
VNH� UD]QROLNRVWL����LK�Y]RUFHY�ROMN��NL�SULSDGDMR� VNXSLQL
���LK� VRUW��*HQRWLSL]DFLMR� Y]RUFHY� VR� RSUDYLOL� QD� ���LK
PLNURVDWHOLWVNLK� ORNXVLK� �'&$���'&$���'&$���'&$���
*$38�����*$38����8'2������8'2������8'2�����
8'2������ 8'2������ 8'2������� L]EUDQLK� QD� RVQRYL
VSRVREQRVWL�RGNULYDQMD�YLVRNHJD�SROLPRUIL]PD��RGVRWQR�
VWL� SRMDYD� VHQáQLK� IUDJPHQWRY� LQ� QHNRPSOHNVQHJD� QD�
PQRÌHYDQMD�DOHORY��=� L]EUDQLPL� ORNXVL�VR�Y�VNXSLQL�DQD�
OL]LUDQLK�ROMN�QDPQRÌLOL�����PLNURVDWHOLWRY��Y�SRYSUHáMX
VR�XJRWRYLOL�����PDUNHUMD�QD�ORNXV��=D�ORNXV�8'2�����MH
ELOD� XJRWRYOMHQD� QL]ND� VSRVREQRVW� ORáHYDQMD� JHQRWLSRY
]DUDGL�PDMKQHJD�ÊWHYLOD�QDPQRÌHQLK�PDUNHUMHY�LQ�YLVRNH
IUHNYHQFH�SRQDYOMDQMD� WUHK�DOHORY�Y�VNXSLQL�ROMN��3UL� WHP
ORNXVX� VR� XJRWRYLOL� WXGL� SRMDY� IUDJPHQWD� ��� ES�� NDU� MH
SUHSUHáHYDOR� SUDYLOQR� GRORáLWHY� GROÌLQH� DOHORY�� 1D� OR�
NXVLK� 8'2����� LQ� '&$�� VR� RSD]LOL� ]QDáLOQH� Y]RUFH
]GUVQMHQLK�DOHORY��SRMDY�QLáWLK�DOHRY�SD�MH�ELO�XJRWRYOMHQ
QD� ORNXVLK� 8'2����� LQ� 8'2������ 3UL� YHá� NRW� ���LK
Y]RUFLK� VR� XJRWRYLOL� VLQRQLPH�� 1D� RVQRYL� L]UDáXQDQLK
NRHILFLHQWRY� VRURGQRVWL� ROMN� VR� L]GHODOL� GHQGURJUDP� LQ
SRVNXÊDOL� XJRWRYLWL�� DOL� VH� ROMNH� V� 6LFLOLMH� JHQHWVNR� UD]�
OLNXMHMR� RG� VRUW�� NL� XVSHYDMR� Y� GUXJLK� REPRáMLK� 6UHGR�
]HPOMD�� 5D]PHVWLWHY� VRUW� Y� VNXSLQH� QL� SRND]DOD� YHáMH
JHQHWVNH� VRURGQRVWL� PHG� ROMNDPL� JOHGH� QD� IHQRWLSVNR
SRGREQRVW� LQ� JHRJUDIVNR� REPRáMH� JRMHQMD�� NDU� DYWRUML
SRMDVQMXMHMR�NRW�SRVOHGLFR�SUHQDÊDQMD�UDVWOLQVNHJD�PDWH�
ULDOD� ROMN� PHG� 6LFLOLMR� LQ� GUXJLPL� VUHGR]HPVNLPL� GUÌD�
YDPL��=� DQDOL]R� VR� XJRWRYLOL� WXGL� VWDUÊHYVWYR� GYHK� VRUW�
6RUWD�
*LDUIDUD
�MH�QDVWDOD�V�NULÌDQMHP�VRUW�
1RFHOODUD�GHO
%HOLFH
� LQ� 
&DFDULGGXQL
�� PHGWHP� NR� MH� VRUWD� 
3L]]R� GL
&RUYR
�NULÌDQHF�VRUW�
1RFHOODUD�(WQHD
�LQ�
7RQGD�,EOHD
�

$YWRUML�PLNURVDWHOLWRY�*$38��&DUULHUR�HW�DO���������VR
PDUNHUMH�XSRUDELOL�]D�SUHXáLWHY�JHQHWVNH�SRGREQRVWL���
Y]RUFHY� ROMN� L]� MXÌQH� �$SXOLMD�� .DODEULMD�� %D]LOLND�� LQ
FHQWUDOQH�,WDOLMH��1D�RVQRYL�L]UDáXQDQLK�NRHILFLHQWRY�SR�
GREQRVWL� VR� ]�PHWRGR�83*0$� L]GHODOL� GHQGURJUDP�� Y
NDWHUHP� VR� ELOH� VRUWH� UD]GHOMHQH� Y� GYH� YHáML� VNXSLQL��9
SUYL� VR� VH�]GUXÌLOH� VRUWH�� NL�XVSHYDMR� QD� REDOL� ,RQVNHJD
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PRUMD��GUXJD�VNXSLQD�SD� MH�ELOD� UD]GHOMHQD�Y�GYH�PDQMÊL
SRGVNXSLQL��NDODEULMVNR� LQ�DSXOLMVNR��$YWRUML�XJRWDYOMDMR�
GD� VR�VH� VRUWH� UD]YUVWLOH�Y�VRURGQRVWQH� VNXSLQH�JOHGH�QD
JHRJUDIVNL�L]YRU�ROMN�

9� 6ORYHQLML� VR� ELOL�PLNURVDWHOLWL� XSRUDEOMHQL� ]D� XJR�
WDYOMDQMH�JHQHWVNH�VRURGQRVWL�ROMáQLK�VRUW��NL�XVSHYDMR�QD
REPRáMX� ,VWUH� �%DQGHOM� HW� DO��� ����E��� =� PROHNXOVNR
UD]LVNDYR� VPR� SRVNXÊDOL� XJRWRYLWL� JHQHWVNR� SRYH]DYR
ORNDOQLK�VRUW�]�LWDOLMDQVNLPL��VDM�MH�ÊWXGLMD�ROMáQH�VWUXNWXUH
NRQHF�����LQ�Y�]DáHWNX�����VWROHWMD�SRND]DOD��GD� MH�VRUWL�
PHQW�ROMN�QD�REPRáMX� ,VWUH�QDVWDMDO�SRG�YSOLYRP� ,WDOLMH�
]DUDGL�SULVHOMHYDQMD� OMXGL� L]�RVUHGQMH� ,WDOLMH� QD� REPRáMH
%HQHÊNH�UHSXEOLNH��+XJXHV���������3RGREQRVW�MH�+XJXHV
�������RSD]LO�WXGL�Y�SRLPHQRYDQMX�VRUW��=D�DQDOL]R�VR�ELOL
XSRUDEOMHQL� ORNXVL� VHULMH�'&$� �6HIF� HW� DO��� ������ LQ� QD
RVQRYL� UH]XOWDWRY�JHQRWLSL]DFLMH� MH�ELOD�SUHXáHQD�JHQHW�
VND�SRGREQRVW����LK�ROMáQLK�VRUW��5H]XOWDWL�UD]YUÊáDQMD�Y
VNXSLQH�VR�SRND]DOL��GD�MH�
àUQLFD
��NL�MH�ELOD�Y�SUHWHNORVWL
QDMEROM�UD]ÊLUMHQD�VRUWD�Y�6ORYHQVNL�,VWUL��JHQHWVNR�SRGRE�
QD�WRVNDQVNL�VNXSLQL�VRUW��NDU�SRWUMXMH�GRPQHYH�+XJXHVD
��������9HáMD�JHQHWVND�SRGREQRVW�VRUW�MH�ELOD�RSDÌHQD�SUL
VRUWDK�]�YHáMLPL�SORGRYL��9�WR�VNXSLQR�VR�VH�XYUVWLOH� WXGL
QHNDWHUH� ORNDOQH� LVWUVNH� VRUWH� ]� YHáMLPL� SORGRYL�� 5D]HQ
WRVNDQVNH� VNXSLQH� VRUW�SD�QL�ELOR�RSD]LWL�YHáMH�JHQHWVNH
SRYH]DQRVWL�VRUW�JOHGH�QD�JHRJUDIVNL�L]YRU�

*HQHWVNR�YDULDELOQRVW�����Y]RUFHY�ROMN��NL�SULSDGDMR
VNXSLQL����VRUW��VR�]�PLNURVDWHOLWL�VHULMH�'&$�SUHXáLOL�/R�
SHV� HW� DO�� ��������8JRWRYLOL� VR�� GD� REVWDMD� YHOLND� YDULD�
ELOQRVW�]QRWUDM�VRUW��VDM�VR�SUL�QHNDWHULK�ROMNDK�RGNULOL�UD]�
OLNR�Y�YHá�NRW�����QDPQRÌHQLK�DOHORY��=�JHQRWLSL]DFLMR
SUL�QHNDWHULK�VRUWDK�QLVR�SRWUGLOL�VLQRQLPRY��RPHQMHQLK�Y
SRGDWNRYQL� ED]L� )$2�� 3UL� YHá� NRW� ���� Y]RUFHY� SD� VR
XJRWRYLOL� KRPRQLPH� DOL� QDSDáQR� R]QDáLWHY� Y]RUFHY� Y
NROHNFLML�� 0LNURVDWHOLWL� VR� VH� Y� ÊWXGLML� SRND]DOL� NRW� SUL�
PHUQR�RURGMH�SUL�XSUDYOMDQMX�NROHNFLM�� LGHQWLILNDFLML� VRUW
LQ�NORQRY�WHU�UHÊHYDQMX�VLQRQLPRY�LQ�KRPRQLPRY�

0RQWHPXUUR� HW� DO�� ������� VR� SUHXáLOL� JHQHWVNR� SR�
GREQRVW� ����LK� DNFHVLM� ROMN� ���� VRUW�� L]� ,WDOLMH�� ÉSDQLMH�
)UDQFLMH�LQ�*UáLMH��3ROLPRUIL]HP�LQ�JHQHWVNR�SRGREQRVW
VR�DQDOL]LUDOL�V�WUHPL�NRPELQDFLMDPL�$)/3�PDUNHUMHY�LQ�]
���LPL� PLNURVDWHOLWVNLPL� ORNXVL�� 6� NRPELQDFLMR� REHK
PDUNHUVNLK� VLVWHPRY� VR� ORáLOL� YVH� JHQRWLSH� ROMN��9� GHQ�
GURJUDPX� VR� ELOH� VRUWH� UD]YUÊáHQH� Y� WUL� YHáMH� VNXSLQH
JOHGH�QD�XSRUDEQRVW�SORGRY�� ]D�ROMH��]D�QDPL]QH�ROMNH
LQ�NRPELQDFLMD�REHK�

0LNURVDWHOLWL� JRMHQLK� ROMN� VH� ]DUDGL� RKUDQMHQRVWL
QXNOHRWLGQLK�]DSRUHGLM�ODKNR�XSRUDEOMDMR�WXGL�]D�SUHXáH�
YDQMD�JHQHWVNH�YDULDELOQRVWL�QD�QLYRMX�YUVW�L]�URGX�2OHD�
7DNVRQRPVNR�MH�ROMND��2OHD�HXURSDHD�/���UD]GHOMHQD�Y��
SRGYUVWH�� NL� XVSHYDMR� Y� 6UHGR]HPOMX�� $IULNL� LQ� $]LML
�VXEVS�� HXURSDHD�� FXVSLGDWD�� ODSHUULQHL�� FHUDVLIRUPLV�
�*UHHQ� 	� :LFNHQV�� ������� QHGDYQR� SD� VWD� ELOL� NOD�
VLILFLUDQL� ÊH� GYH� SRGYUVWL� �JXDQFKLFD� LQ� PDURFFDQD�
�9HUJDV� HW� DO��� ������� .RPSOHNV� 2OHD� VR� 5DOOR� HW� DO�
������� SUHXáLOL� V� ��LPL� PLNURVDWHOLWVNLPL� ORNXVL� JRMHQH
ROMNH�VHULMH�,$6�ROL��6�ÊWXGLMR�VR�ÌHOHOL�SUHYHULWL�LQ�SRWUGLWL

RKUDQMHQRVW� PLNURVDWHOLWVNLK� UHJLM� SUL� ���LK� YUVWDK� LQ
SRGYUVWDK� URGX� 2OHD�� 9� DQDOL]R� VR� YNOMXáLOL� WXGL� ��
ROMáQLK� VRUW�� 1DPQRÌHYDQMH� YVHK� ÊWLULK� PLNURVDWHOLWVNLK
UHJLM� VR� GRVHJOL� SUL� ���LK� WDNVRQLK�� �� YUVWL� SD� ROMáQLK
PLNURVDWHOLWRY� QLVWD� QDPQRÌLOL�� 9HOLN� SROLPRUIL]HP� QD�
PQRÌHQLK�PDUNHUMHY� MH� RPRJRáDO� QHGYRXPQR� LGHQWLIL�
NDFLMR�YHáLQH�Y]RUFHY��VNXSQR�VR�RGNULOL����DOHORY�LQ�RG
WHJD�MH�ELOR�YHá�NRW�����VYRMHYUVWQLK��1DMYHá�SROLPRUI�
QLK� PDUNHUMHY� MH� ELOR� RSDÌHQLK� QD� ORNXVX� ,$6�ROL���
QHNROLNR�PDQM� SD� QD� ORNXVLK� ,$6�ROL��� LQ� ,$6�ROL���� 7L
UH]XOWDWL� SRWUMXMHMR�XSRUDEQRVW� ORNXVRY� VHULMH� ,$6�ROL� ]D
SUHXáHYDQMH�ILORJHQLMH�ROMNH��]DQLPLYR�SD�MH�WXGL�GHMVWYR�
GD�VR�5DOOR�HW�DO���������SUL�SUHXáHYDQMX����LK�VRUW�]�LVWR
VHULMR�PLNURVDWHOLWRY�XJRWRYLOL�ELVWYHQR�PDQM�DOHORY������
5H]XOWDWL� UD]YUÊáDQMD�Y]RUFHY�Y� VRURGQRVWQH� VNXSLQH� VR
SRND]DOL��GD�LPDMR�ORNXVL�VRURGQLK�YUVW�YHUMHWQR�UD]OLáQR
JHQHWVNR� R]DGMH�� ]DUDGL� NDWHUHJD� MH� WHÌNR� GRORáLWL� GH�
MDQVNR� JHQHWVNR� VRURGQRVW� PHG� SUHXáHYDQLPL� YUVWDPL�
/H� ]� ORNXVRP� ,$6�ROL��� VR� GRVHJOL� ORJLáQR� UD]PHVWLWHY
WDNVRQRY�Y�SRGREQRVWQH�VNXSLQH��]DWR�SRXGDUMDMR��GD�MH
]D� XVSHÊQRVW� XJRWDYOMDQMD� JHQHWVNH� SRGREQRVWL� PHG
YUVWDPL� LQ� SRGYUVWDPL� ROMNH� L]ELUD� XVWUH]QHJD� ORNXVD
NOMXáQHJD� SRPHQD�� =QRWUDM� YUVWH� MH� GROÌLQVNL� SROLPRU�
IL]HP� SULPHUQR�PHULOR�� SUL� YHáML� RGGDOMHQRVWL� WDNVRQRY
SD�MH�WUHED�SUHGKRGQR�SUHXáLWL�PXWDFLMVNL�PHKDQL]HP�LQ
HYROXFLMR�PLNURVDWHOLWD�� VLFHU� ODKNR� L]ELUD� QHXVWUH]QHJD
ORNXVD� SULYHGH� GR� QDSDáQH� LQWHUSUHWDFLMH� UH]XOWDWRY�
.OMXE�WHPX�GD�VR�Y�ÊWXGLML�XSRUDELOL� OH���PLNURVDWHOLWVNH
ORNXVH�� MH� UD]YUVWLWHY� Y� VRURGQRVWQH� VNXSLQH� SRND]DOD
MDVQR� ORáLWHY� PHG� SRGYUVWDPL� LQ� VRUWDPL�� 1D� RVQRYL
XJRWRYOMHQHJD�SROLPRUIL]PD�MH�ELOD�SRWUMHQD�XSRUDEQRVW
ORNXVRY� ]D� SUHXáHYDQMH� JHQHWVNH� SRGREQRVWL� Y� NRP�
SOHNVX�2OHD�

*HQHWVNR� UD]QROLNRVW� 2OHD� HXURSDHD� VXEVS�� ODSHU�
ULQHL� VWD�]�PLNURVDWHOLWL� SUHXáLOD�%DDOL�&KHULI�	�%HVQDUG
�������� 6XEVS�� ODSHUULQHL� MH� SUYRWQR� XVSHYDOD� Y� VD�
KDUVNHP� JRURYMX�� NDVQHMH� SD� VH� MH� UD]ÊLULOD� ÊH� Y� GUXJD
DIULÊND� REPRáMD�� 3UHGYLGHYDMR�� GD� VH� MH� ]DUDGL� SULOD�
JDMDQM� UD]OLáQLP� LQ� HNVWUHPQLP� HNRORÊNLP� UD]PHUDP
L]REOLNRYDOR� YHá� ORáHQLK� SRSXODFLM�� $YWRUMD� VWD� Y� UD]�
LVNDYR�YNOMXáLOD�����GUHYHV�SRGYUVWH�ODSHUULQHL�LQ����GUH�
YHV�SRGYUVWH�HXURSDHD� L]�$OÌLULMH��1D�RVQRYL�REMDYOMHQLK
NDUDNWHULVWLN�PLNURVDWHOLWRY�VWD�]D�DQDOL]R�YDULDELOQRVWL�L]�
EUDOD� �� ORNXVRY� JRMHQH� ROMNH� �'&$��� '&$��� '&$��
'&$��� '&$���� '&$���� *$38� ���� (02��� LQ� ORNXV
3$�$77���EOLÌQMHJD�VRURGQLND�ROMNH��3KLOO\UHD�DQJXVWLIROLD
/����/RNXVL� VR�ELOL� L]EUDQL�QD�RVQRYL� ÊWHYLOD�QDPQRÌHQLK
DOHORY� LQ� QMLKRYLK� GROÌLQ�� GD� VR� ODKNR� RSUDYLOL� QDPQR�
ÌHYDQMH�YHá�ORNXVRY�KNUDWL��=�QDPHQRP��GD�EL�VH�L]RJQLOL
SRMDYX� QLáWLK� DOHORY�� VWD� XSRÊWHYDOD� WXGL� YUHGQRVWL� RSD�
ÌHQH� LQ�SULáDNRYDQH�KHWHUR]LJRWQRVWL� SRVDPH]QLK� ORNX�
VRY�� ÉWHYLOR� QDPQRÌHQLK� DOHORY� MH� ELOR� SUL� REHK� SRG�
YUVWDK�HXURSDHD� ����DOHORY�� LQ� ODSHUULQHL� ����DOHORY��SR�
GREQR�� 9� VNXSLQL� ROMáQLK� VRUW� SRGYUVWH� HXURSDHD� VWD
QDMYHá� DOHORY� ����� RGNULOD� QD� ORNXVLK� '&$��� '&$��
VOHGLOL� VR� MLPD� ORNXVL� '&$��� ���� DOHORY��� (02�� ���
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DOHORY�� LQ�'&$�� ���� DOHORY���1DMPDQM� DOHORY� SD� MH� ELOR
XJRWRYOMHQLK�QD� ORNXVX�*$38��� �����3RGREQH� UH]XOWDWH
VWD�GRELOD� WXGL�SUL� DQDOL]L�SRGYUVWH� ODSHUULQHL��=DQLPLYR
MH��GD�VWD�QD� ORNXVX�'&$��SUL� WHM�SRGVNXSLQL�RGNULOD�NDU
��� UD]OLáQLK�DOHORY��1D� WHP� ORNXVX�VPR�SUL�SUHXáHYDQMX
���LK�ROMáQLK�VRUW�L]�QDFLRQDOQHJD�NROHNFLMVNHJD�QDVDGD�Y
6ORYHQLML� XJRWRYLOL� OH� �� DOHORY� �%DQGHOM� HW� DO��� ����E��
GUXJL�GYH�VNXSLQL�SD�OH�SR���DOHOH��6HIF�HW�DO���������/RSHV
HW�DO����������ÉWHYLOR�QDPQRÌHQLK�DOHORY�QD�ORNXV�QL�WRUHM
YHGQR�]DQHVOMLYR�PHULOR�]D� L]ELUR�QDMEROMÊLK� ORNXVRY�]D
JHQHWVNH�DQDOL]H�ROMNH� LQ� MH� ODKNR�Y�YHOLNL�PHUL�RGYLVQR
RG� UD]QROLNRVWL� JHQHWVNHJD� PDWHULDOD�� NL� MH� YNOMXáHQ� Y
UD]LVNDYR�� 1D� ORNXVX� '&$�� VWD� DYWRUMD� XJRWRYLOD� WXGL
WULDOHOQL�SURILO�SUL� WUHK�Y]RUFLK�SRSXODFLMH� ODSHUULQHL��NDU
SULSLVXMHWD�VRPDWVNLP�PXWDFLMDP�LQ�RKUDQLWYL�KLPHUL]PD�
5D]LVNDYD�SRSXODFLM�SRGYUVWH� ODSHUULQHL� MH� SRND]DOD�� GD
MH� WXGL� ]QRWUDM�PDMKQLK� SRSXODFLM�PRÌQR� RGNULWL� YHOLNR
YDULDELOQRVW��NOMXE�QHVSROQHPX�QDáLQX�UD]PQRÌHYDQMD�

8SRUDEQRVW�PLNURVDWHOLWRY�ROMNH�Y�ÉODKWQMLWHOMVNLK
SURJUDPLK

0LNURVDWHOLWL� VH� ODKNR� UXWLQVNR� XSRUDEOMDMR� WXGL� Y
ÌODKWQMLWHOMVNLK�SURJUDPLK�ROMN��'H� OD�5RVD�HW�DO�� ������
VR� PLNURVDWHOLWH� XSRUDELOL� ]D� WHVWLUDQMH� VWDUÊHYVWYD� SR�
WRPFHY� ÊWLULK� DYWRIHUWLOQLK� VRUW� LQ� SRWRPFHY� VHGPLK
NRQWUROLUDQLK� NULÌDQM�� NL� VR� MLK� RSUDYLOL� Y� ÉSDQLML� Y� SUR�
JUDPX�ÌODKWQMHQMD�ROMNH��=D�DQDOL]R� VR�PHG�SR]QDQLPL
PLNURVDWHOLWL�L]EUDOL���ORNXVRY�VHULMH�(02��'H�OD�5RVD�HW
DO��������� LQ�'&$� �6HIF�HW�DO��������� LQ�QDMSUHM�RSUDYLOL
JHQRWLSL]DFLMR����LK�ROMáQLK�VRUW��$YWRUML�VR�RFHQLOL�LQIRU�
PDFLMVNR� YUHGQRVW� ORNXVRY� QD� RVQRYL� ÊWHYLOD� QDPQR�
ÌHQLK�DOHORY�LQ�VSRVREQRVWL�ORáHYDQMD�VRUW�V�NRPELQDFLMR
DOHORY� �JHQRWLSRY�� QD� SRVDPH]QHP� ORNXVX��1DMYHá� VRUW
VR� ODKNR� ORáLOL� ]� ORNXVL� (02�� ������ (02�� ������'&$�
����� LQ�'&$��� ������ VODEÊR� ORáHYDOQR� VSRVREQRVW� PDU�
NHUMHY� SD� VR� RSD]LOL� QD� ORNXVLK� (02���� (02���
(02���LQ�(02����/RNXVH�]�YLVRNR�LQIRUPDFLMVNR�YUHG�
QRVWMR� VR�QDWR�XSRUDELOL� ]D� WHVWLUDQMH� VWDUÊHYVWYD� ����LK
SRWRPFHY�� 1HVWDUÊHYVNH� DOHOH� VR� XJRWRYLOL� WDNR� SUL
DYWRIHUWLOQLK� UDVWOLQDK� NRW� SUL� SRWRPFLK� QDáUWRYDQLK
NULÌDQM�� 3UDYLOQL� DOHOQL� SURILOL� VR� ELOL� XJRWRYOMHQL� OH� SUL
WUHK� NRQWUROLUDQLK� NULÌDQM� VRUW� 3LFXDO� LQ� $UEHTXLQD�� =
UD]LVNDYR� VR� DYWRUML� SRGDOL� WXGL� QHNDM� SRPHPEQLK
XJRWRYLWHY�]D�QDáUWRYDQMH�NULÌDQM�ROMN��8JRWRYLOL� VR��GD
MH� HPDVNXODFLMD� SUL� DYWRIHUWLOQLK� VRUWDK� ROMN� QHSRWUHEQD
LQ� GD� MH� ]D� ]DJRWDYOMDQMH� XVSHÊQRVWL� NULÌDQMD� SRWUHEQR
RSUDÊHYDOQH� YUHáNH� QDPHÊáDWL� QD� PDWHULQH� UDVWOLQH�
SUHGHQ�VH�Y�]UDNX�SRMDYL�SUYL�SHORG��$YWRUML� VR����ROMá�
QLK�VRUW�QD�RVPLK�ORNXVLK�SUHGVWDYLOL�]�DOHOQLPL�SURILOL�Y
ES��NDU�ER�Y�QDGDOMHYDQMX�RPRJRáDOR�SULPHUMDYR�UH]XO�
WDWRY�JHQRWLSL]DFLMH�ROMN�PHG�UD]OLáQLPL�ODERUDWRULML��NDU
SRPHQL�YHOLN�SULVSHYHN�N�Y]SRVWDYOMDQMX�SRGDWNRYQH�ED�
]H�]D�JHQRWLSL]DFLMR�ROMNH�]�PLNURVDWHOLWVNLPL�PDUNHUML�

3UHYHUMDQMH�SULVWQRVWL�VRUWQH�VWUXNWXUH�ROMÞQLK�ROM�]
R]QDNR�]DÇÞLWHQR�JHRJUDIVNR�SRUHNOR

=� 8UHGER� R� ]DÊáLWL� JHRJUDIVNLK� R]QDáE� LQ� R]QDáE
SRUHNOD� ]D� NPHWLMVNH� SURL]YRGH� LQ� ÌLYLOD� �(6� ÊW�� ����
������VH�ROMáQD�ROMD�]�JHRJUDIVNLP�SRUHNORP�SULGRELYDMR
L]� GRORáHQHJD� VRUWLPHQWD�� NL� MH� ]D� REPRáMH� ]QDáLOHQ�
7HKQRORJLMD�'1$�SRQXMD�REHWDYHQ�QDáLQ� NRQWUROH� SUR�
YHQLHQFH� ROMáQHJD� ROMD�� VDM� MH� Y� YVDNHP� ROMX� SULVRWQD
'1$�VRUW�ROMN��L]�NDWHULK�MH�ELOR�ROMH�SULGREOMHQR��%UHWRQ
HW� DO��� ������:RROIH�	�3ULPURVH�� �������9� ,WDOLML� �0X]�
]DOXSR�	�3HUUL�� ������ %XVFRQL�HW� DO��� ������ 7HVWROLQ�	
/DLQ��������3DIXQGR�HW� DO��� ������ LQ� )UDQFLML� �%UHWRQ�HW
DO��� ������ ÌH� SRURáDMR� R� XVSHÊQL� Y]SRVWDYLWYL� NRQWUROH
VOHGOMLYRVWL�ROMáQLK�ROM�]�PDUNHUML�'1$�LQ�DSOLNDFLMH�PH�
WRGH� ]D� SUHYHUMDQMH� JHRJUDIVNHJD� SRUHNOD�� 5D]LVNRYDOFL
SUL� WHP� SRXGDUMDMR�� GD� MH� NOMXáQHJD� SRPHQD� XVWUH]QD
L]ELUD� PROHNXOVNLK� PDUNHUMHY� WHU� SUHGKRGQR� Y]SRVWDY�
OMHQD�SRGDWNRYQD�ED]D�]�RSLVL�PDUNHUMHY�]D�VRUWH�QHNHJD
SULGHORYDOQHJD� REPRáMD� �%XVFRQL� HW� DO��� ������ 3DVTD�
ORQH� HW� DO��� ������� 3UYH� UD]LVNDYH� R� XSRUDEL� PLNUR�
VDWHOLWRY�SUL�GRORáDQMX�VRUW�Y�ROMáQHP�ROMX�VR�SRND]DOH�
GD�VR�WL�PDUNHUML�SULPHUQL� LQ�QDMEROM�SHUVSHNWLYQL�]D�JH�
QHWVNR� NRQWUROR� SULVWQRVWL� ROMáQLK� ROM� ]� JHRJUDIVNLP
SRUHNORP��%UHWRQ�HW�DO���������3DVTXDORQH�HW�DO��������
7HVWROLQ�	�/DLQ��������

8SRUDEQRVW�PLNURVDWHOLWRY�SUL�NDUWLUDQMX�JHQRPD�ROMNH

0RWLYL�]D�L]GHODYR�JHQVNLK�NDUW�VR�ODKNR�UD]OLáQL��3UL
UDVWOLQDK�VH�XSRUDEOMDMR�]D�NDUWLUDQMH�ORNXVRY��SRYH]DQLK
V�NYDOLWDWLYQLPL��HQRVWDYQLPL��DOL�NYDQWLWDWLYQLPL�ODVWQRVW�
PL� �47/�� 4XDQWLWDWLYH� 7UDLW� /RFXV��� ,]GHODQD� JHQVND
NDUWD�ODKNR�UDEL�NRW�RURGMH��NL�JD�SRWUHEXMHMR�ÌODKWQMLWHOML
SUL�QDáUWRYDQMX�SURFHVD�L]EROMÊDQMD�JHQVNLK�YLURY�UDVWOLQ�
*HQVNR�NDUWLUDQMH� WHPHOML�QD�SULQFLSX��GD� VH�JHQL��NL� VR
GRYROM�EOL]X�QD�LVWHP�NURPRVRPX��GHGXMHMR�YH]DQR��3UL
WHP� VH� XJRWDYOMD� SRJRVWRVW� UHNRPELQDFLM�� SUL� áHPHU� VH
ODKNR�RFHQL� UD]GDOMD�PHG�JHQL�DOL�JHQVNLPL�PDUNHUML�QD
LVWHP� NURPRVRPX��0LNURVDWHOLWL� VR� ]DUDGL� ÊWHYLOáQRVWL� Y
UDVWOLQVNLK�JHQRPLK�]HOR�XSRUDEQL�SUL�NDUWLUDQMX�

3UYR�YH]DQR�NDUWR�ROMNH�VR�L]GHODOL�'H�OD�5RVD�HW�DO�
��������Y�NDWHUR�VR�YNOMXáLOL�PDUNHUMH�5$3'��$)/3��5)/3
LQ�PLNURVDWHOLWH��$QDOL]R�GHGRYDQMD�VR�RSUDYLOL�QD����LK
SRWRPFLK� SVHYGRWHVWQHJD� NULÌDQMD� GYHK� YLVRNR� KHWHUR�
]LJRWQLK� VRUW� 
/HFFLQR
� LQ� 
'ROFH� $JRJLD
�� 3ULSUDYOMHQL
NDUWL� VWD�SRYH]DOL�����PDUNHUMHY� V�SRNULWRVWMR������F0
SUL� VRUWL� 
/HFFLQR
� LQ� ����PDUNHUMHY� V� SRNULWRVWMR� ����
F0�SUL� VRUWL� 
'ROFH�$JRJLD
�� =DUDGL� SULVRWQRVWL�PDQMÊLK
YH]DQLK� VNXSLQ� LQ� QHYH]DQLK� PDUNHUMHY� VH� NDUWL� QLVWD
UD]GHOLOL�Y����YH]DQLK�VNXSLQ��NRW�VR�SULáDNRYDOL��$YWRUML
VNOHSDMR�� GD� XSRUDEOMHQL� PDUNHUML� QLVR� HQDNRPHUQR
UD]SUÊHQL�Y�JHQRPX�ROMNH�

:X�HW�DO���������VR�SUHGVWDYLOL�SUYR�LQWHJULUDQR�NDUWR
ROMNH�� NL� VR� MR� SULSUDYLOL� SR� SULQFLSX� SVHYGRWHVWQHJD
NULÌDQMD�VRUW�
)UDQWRLR
�LQ�
.DODPDWD
��9�DQDOL]R�VR�YNOMX�
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áLOL� ���� SRWRPFH� )�� JHQHUDFLMH� LQ� SUHXáLOL� GHGRYDQMH
���� PDUNHUMHY� 5$3'�� �� PLNURVDWHOLWRY� LQ� �� PDUNHUMH
6&$5��PHG�NDWHULPL�MH�ELO�HQ�SRYH]DQ�]�RGSRUQRVWMR�QD
JOLYR�SDYMHJD�RáHVD�� ,QWHJULUDQD�NDUWD� MH� YVHERYDOD� ���
ORNXV�� NL� VR� ELOL� UD]GHOMHQL� Y� ��� VNXSLQ� V� SRYSUHáQR
UD]GDOMR� PHG� ORNXVL� ����� F0�� 3R� SUHKRGX� SRWRPFHY
NULÌDQMD�Y�URGQR�REGREMH�QDPHUDYDMR�DYWRUML�Y�REVWRMHáR
JHQVNR�NDUWR�YNOMXáLWL�ÊH�PRUIRORÊNH�PDUNHUMH�DJURQRP�
VNR�SRPHPEQLK�ODVWQRVWL��NRW�VR�áDV�FYHWHQMD��RGSRUQRVW
QD� EROH]QL� WHU� NDNRYRVWQH� SDUDPHWUH� ROMáQHJD� ROMD� LQ
SORGRY� �QSU�� ROMHYLWRVW��� 9H]DQD� NDUWD� ER� WHPHOM� ]D
ERGRáH�SURJUDPH�ÌODKWQMHQMD�ROMN� LQ�ER�XSRUDEOMHQD�]D
LGHQWLILNDFLMR�ORNXVRY��NL�GRORáDMR�NYDQWLWDWLYQH�ODVWQRVWL
�47/���WHU�]D�SUHXáHYDQMH�JHQRPD�ROMNH�

=$./-8Ý.,

/DVWQRVWL� LQ�SUHGQRVWL�PLNURVDWHOLWVNHJD�PDUNHUVNHJD
VLVWHPD�SUHG�GUXJLPL� UD]SRORÌOMLYLPL�PDUNHUML� VR� GREUR
SR]QDQH�� =� UD]YRMHP� PLNURVDWHOLWRY� ROMNH� VR� VH� WL
PDUNHUML� YNOMXáLOL� Y� UD]OLáQH� JHQHWVNH� ÊWXGLMH�� JHQRWLSL�
]DFLMD�LQ�LGHQWLILNDFLMD�ROMáQLK�VRUW��XJRWDYOMDQMH�JHQHWVNH
YDULDELOQRVWL� NORQRY� LQ� VRUW�� SUHXáHYDQMH� JHQHWVNH� SR�
GREQRVWL�LQ�VWUXNWXUH�ROMN�UD]OLáQLK�JHRJUDIVNLK�REPRáML�
L]GHODYD�JHQVNLK�NDUW�LQ�VWDUÊHYVNH�DQDOL]H��0LNURVDWHOLWL
YHOLNR�REHWDMR� WXGL�QD�SRGURáMX�NRQWUROH� VRUWQH� VHVWDYH
ROMáQHJD� ROMD� ]� ]DÊáLWHQLP� JHRJUDIVNLP� SRUHNORP�� 9
LGHQWLILNDFLMVNLK�ÊWXGLMDK�VH�MH�SRND]DOR��GD�EL�ELOR�WUHED
SUL� ROMNL� Y]SRVWDYLWL� SRHQRWHQ� SRVWRSHN� LGHQWLILNDFLMH
JHQRWLSRY� LQ� SRGDWNRYQR� ED]R� ]� RSLVL� UHIHUHQáQLK� VRUW
QD�QLYRMX�'1$��,]ELUD�PLNURVDWHOLWRY�VH�]GL� ORJLáQD��VDM
ER� V� WHP� RPRJRáHQD� SULPHUOMLYRVW� UH]XOWDWRY� PHG� OD�
ERUDWRULML�� 3RGDWNRYQD� ED]D� ]� RSLVL� ROMáQLK� VRUW� QD
YLVRNR� LQIRUPDWLYQLK� ORNXVLK� ER�SULVSHYDOD� N� SRVSHÊHQL
LGHQWLILNDFLML�LQ�NDUDNWHUL]DFLML�JHQVNLK�YLURY�ROMNH��UHÊLWYL
VLQRQLPRY� LQ�KRPRQLPRY� WHU�XJRWDYOMDQMX�JHRJUDIVNHJD
L]YRUD� ROMN�� 9]SRVWDYLWHY� SRGDWNRYQH� ED]H� JHQRWLSRY
ROMN� SULGHORYDOQLK� REPRáLM� MH� QXMQR� SRWUHEQD� WXGL� ]
YLGLND� ]DJRWDYOMDQMD� JHQHWVNH� NRQWUROH� ROMáQLK� ROM� V� ND�
NRYRVWQLPL�R]QDNDPL�

8SRUDED� PLNURVDWHOLWVNHJD� PDUNHUVNHJD� VLVWHPD� Y
JHQHWVNLK� ÊWXGLMDK�YNOMXáXMH� WXGL�DQDOL]H� LQIRUPDWLYQRVWL
ORNXVRY��VDM�YVL�REMDYOMHQL�PLNURVDWHOLWL�QLVR�SULPHUQL�NRW
PDUNHUML�Y�PROHNXODUQR�JHQHWVNLK�ÊWXGLMDK��5D]OLNXMHMR�VH
Y� NDNRYRVWL� QDPQRÌHYDQMD� DOHORY� LQ� VSRVREQRVWL� RG�
NULYDQMD� SROLPRUIL]PD�� ,]� WHJD� YLGLND� MH� SRPHPEQR
REMDYOMHQH�PDUNHUMH�SUHGKRGQR� WHVWLUDWL� LQ� L]EUDWL� OH�QDM�
EROM� LQIRUPDWLYQH� JOHGH� QD� FLOM� UD]LVNDYH��1DMSRJRVWHMÊL
NULWHULML�SUL� L]ELUL� ORNXVRY� VR� ÊWHYLOR�QDPQRÌHQLK� DOHORY�
KHWHUR]LJRWQRVW� ORNXVD�� LQIRUPDFLMVND� YUHGQRVW� SROLPRU�
IL]PD� �3,&�YUHGQRVW�� LQ�YHUMHWQRVW� LGHQWLáQRVWL�JHQRWLSRY
�3,�YUHGQRVW���,]ELUD�MH�ODKNR�WXGL�NRPSOHNVQHMÊD��áH�XSR�
ÊWHYDPR��GD�VR�QHNDWHUH�NDUDNWHULVWLNH�PDUNHUMHY�RGYLVQH
WXGL� RG� VWUXNWXUH� PLNURVDWHOLWD�� 3RMDYL� QLáWLK� DOHORY� LQ
VHQáQLK� IUDJPHQWRY� WHU� YHáORNXVQR� QDPQRÌHYDQMH� PL�
NURVDWHOLWRY� ODKNR� SULYHGHMR� GR� QDSDáQH� LQWHUSUHWDFLMH

UH]XOWDWRY�� ]DWR� MH� SUL� L]ELUL� QDMSULPHUQHMÊLK� ORNXVRY� ]D
DQDOL]H�WUHED�XSRÊWHYDWL�WXGL�WH�NULWHULMH�

0HG�REMDYOMHQLPL�PLNURVDWHOLWL�ROMNH� VR�NDU��� ÊWXGLMH
SRWUGLOH� L]UHGQR� YLVRNR� LQIRUPDFLMVNR� YUHGQRVW� ORNXVRY
VHULMH� VVU2H8$�'&$� �6HIF� HW� DO��� ������ %DQGHOM� HW� DO��
����E�� /RSHV� HW� DO��� ������ /D�0DQWLD� HW� DO��� �������àH
SRY]DPHPR�� VR� ELOL� ORNXVL� '&$��� '&$��� '&$��� LQ
'&$���QDMSULPHUQHMÊL�]D�LGHQWLILNDFLMR�ROMáQLK�VRUW�]DUD�
GL�QL]NH�YHUMHWQRVWL�LGHQWLáQRVWL�JHQRWLSRY��=DYROMR�QL]NH
LQIRUPDFLMVNH�YUHGQRVWL� LQ�YLVRNH�YHUMHWQRVWL� LGHQWLáQRVWL
JHQRWLSRY� WHU�PDMKQHJD� ÊWHYLOD� HIHNWLYQLK� DOHORY� VR� ELOL
QDMVODEÊL� SDUDPHWUL� YDULDELOQRVWL� RSDÌHQL� SUL� ORNXVLK
'&$��� '&$��� '&$��� LQ� '&$���� 9HUMHWQRVW� SRMDYD
QLáWLK�DOHORY�MH�ELOD�QDMYHáMD�SUL�ORNXVLK�'&$���'&$���LQ
'&$���� /RNXVD� '&$�� LQ� '&$��� QDPQRÌXMHWD� NRPS�
OHNVQH� DOHOQH� SURILOH�� SUL� ORNXVLK� '&$��� '&$��� LQ
'&$��� MH� ELOD� XJRWRYOMHQD� GRPLQDQFD� NUDWNHJD� DOHOD
�%DQGHOM�HW�DO�������E���ORNXVD�'&$���LQ�'&$���SD�LPD�
WD�QHVWDELOQR�PLNURVDWHOLWVNR�VWUXNWXUR��6HIF�HW�DO���������

9� VHULML�PLNURVDWHOLWRY� ,$6�ROL� �5DOOR�HW� DO��� ������ VR
ELOL�XJRWRYOMHQL�QDMEROMÊL�SDUDPHWUL�YDULDELOQRVWL�SUL�GYHK
ORNXVLK�,$6�ROL���LQ�,$6�ROL����VODEÊL�SD�SUL�ORNXVLK�,$6�
ROL����,$6�ROL���LQ�,$6�ROL����5H]XOWDWL�GYHK�ÊWXGLM��5DOOR
HW�DO���������������VR�SRND]DOL��GD� VR� ORNXVL� VHULMH� ,$6�
ROL�PRUGD�SULPHUQHMÊL�]D�UD]LVNDYH�NRPSOHNVD�2OHD�� VDM
MH� ELOR� SUL� SUHXáHYDQMX� UD]OLáQLK� SRGYUVW� ROMNH� XJRWRY�
OMHQR�ELVWYHQR�YHáMH�ÊWHYLOR�PDUNHUMHY������Y�SULPHUMDYL�V
ÊWXGLMR����LK�VRUW��NMHU�VR�RGNULOL�OH����PLNURVDWHOLWRY�

7ULGHVHW� REMDYOMHQLK� PLNURVDWHOLWVNLK� ORNXVRY� VHULMH
8'2��&LSULDQL�HW�DO���������MH�LPHOR�Y�SRYSUHáMX�OH�SR��
PLNURVDWHOLWH�QD�ORNXV��9]URN�]D�WDNR�QL]NR�ÊWHYLOR�XJR�
WRYOMHQLK� DOHORY� MH� YHUMHWQR� Y� RÌML� JHQHWVNL� SRGREQRVWL
���LK�VRUW��NL�VR�MLK�DYWRUML�YNOMXáLOL�Y�DQDOL]R��/D�0DQWLD
HW� DO�� �������� NL� VR� XSRUDELOL� �� 8'2� ORNXVRY� Y� ÊWXGLML
JHQHWVNH�VWUXNWXUH����LK�DNFHVLM�ROMN��VR�Y�SRYSUHáMX�QD�
PQRÌLOL� ELVWYHQR� YHá� PLNURVDWHOLWRY� ������� 6ODEÊH� SDUD�
PHWUH�YDULDELOQRVWL�VR�RGNULOL�QD�ORNXVX�8'2������RSD�
ÌHQD�KHWHUR]LJRWQRVW�SD�MH�ELOD�QLÌMD�RG�SULáDNRYDQH�QD
ORNXVLK� 8'2����� LQ� 8'2������ ]DWR� WL� ORNXVL� QLVR
QDMEROM�SULPHUQL�]D�JHQHWVNH�ÊWXGLMH�

6RGHá�SR�ÊWHYLOX�QDPQRÌHQLK�DOHORY�QD�ORNXVLK�VHULMH
*$38� �&DUULHUR� HW� DO��� ������ EL� ODKNR� PHG� ��� RE�
MDYOMHQLPL�ORNXVL�L]EUDOL�NRW�SULPHUQH�]D�JHQHWVNH�ÊWXGLMH
ORNXVH�� *$38����� *$38���$�� *$38���� *$38���
*$38��%��*$38��$��*$38���LQ�*$38����/D�0DQWLD
HW� DO�� ������� VR� SRWUGLOL� YLVRNR� LQIRUPDFLMVNR� YUHGQRVW
GYHK�ORNXVRY��*$38����LQ�*$38���

'REUL�SDUDPHWUL�YDULDELOQRVWL� VR�ELOL�XJRWRYOMHQL� WXGL
]D� VHULMR� PLNURVDWHOLWVNLK� ORNXVRY� (02� �'H� OD� 5RVD� HW
DO��� �������1D�YVHK� ORNXVLK� UD]HQ�(02/� VR� RGNULOL� YHá
NRW���DOHORY��]D�(02���MH�ELO�]QDáLOQR�YHáORNXVQR�QD�
PQRÌHYDQMH�PDUNHUMHY�� SUL� (02��� SD� MH� ELOD� RSDÌHQD
KHWHUR]LJRWQRVW� QLÌMD� RG� SULáDNRYDQH�� 1HNROLNR� VODEÊD
VSRVREQRVW�ORáHYDQMD�VRUW�MH�ELOD�XJRWRYOMHQD�SUL�ORNXVLK
(02��� LQ� (02���� 0HG� LQIRUPDWLYQH� ORNXVH� EL� WRUHM
ODKNR�XYUVWLOL�ORNXVD�(02��LQ�(02��
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'XQMD�%$1'(/-�0$96$5
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�.RSHU��6,������.RSHU��*DULEDOGLMHYD��

(�PDLO��GXQMD�EDQGHOM#]UV�NS�VL

6800$5<

0LFURVDWHOOLWHV�DV�RQH�RI�WKH�PRVW�SRSXODU�PDUNHU�V\VWHPV�DUH�ZLGHO\�XVHG�LQ�SODQW�JHQHWLF�UHVHDUFK�IRU�GLYHUVLW\
VWXGLHV�� OLQNDJH�DQDO\VLV�� JHQHWLF�PDS�GHYHORSPHQW� DQG� ILQJHUSULQWLQJ� VWXGLHV�� 7KHLU�ZLGH� XVDJH� LV� EDVHG�RQ� WKHLU
H[FHOOHQW� SURSHUWLHV�� VXFK� DV� KLJK� DEXQGDQFH� LQ� HXFDU\RWLF� JHQRPHV�� FR�GRPLQDQW� QDWXUH�� K\SHUYDULDELOLW\�
UREXVWQHVV�DQG�KLJK� LQIRUPDWLRQ�FRQWHQW�� ,Q�ROLYHV�� ILUVW�PLFURVDWHOOLWHV�ZHUH�SXEOLVKHG� LQ�������DQG� IURP� WKHQ�RQ
WKH\�KDYH�EHHQ�IUHTXHQWO\�LQFOXGHG�LQ�GLIIHUHQW�ROLYH�JHQHWLF�LQYHVWLJDWLRQV��7KH�REMHFWLYH�RI�WKLV�ZRUN�ZDV�WR�SUHVHQW
SXEOLVKHG�PLFURVDWHOOLWHV� LQ�ROLYHV�� WR� UHYLHZ� WKHLU� FKDUDFWHULVWLFV�DQG� WR� VXUYH\� WKHLU� DSSOLFDELOLW\� LQ� ROLYH� JHQHWLF
VWXGLHV�

.H\�ZRUGV��PLFURVDWHOOLWHV��665��2OHD�HXURSDHD�/���ROLYH�JURZLQJ��SRO\PRUSKLVP

/,7(5$785$

$UPRXU��-��$��/���6��$��$OHJUH��6��0LOHV��/��-��:LOOLDPV�	
5�� 0�� %DGJH� �������� 0LQLVDWHOOLWHV� DQG� PXWDWLRQ� SUR�
FHVVHV�LQ�WDQGHPO\�UHSHWLWLYH�'1$�� ,Q��*ROGVWHLQ��'��%�
	� &�� 6FKO{WWHUHU� �HGV���� 0LFURVDWHOOLWHV�� (YROXWLRQ� DQG
$SSOLFDWLRQV��2[IRUG�8QLYHUVLW\�3UHVV��S��������
%DDOL�&KHULI�� '�� 	� *�� %HVQDUG� �������� +LJK� JHQHWLF
GLYHUVLW\�DQG�FORQDO�JURZWK�LQ�UHOLFW�SRSXODWLRQV�RI�2OHD
HXURSDHD� VXEVS�� ODSHUULQHL� �2OHDFHDH�� IURP� +RJJDU�
$OJHULD��$QQ��%RW������������������
%DQGHOM�� '��� -�� -DNÇH� 	� %�� -DYRUQLN� �����D��� *HQHWVNH
UD]LVNDYH�ROMNH��$QQDOHV��6HU��+LVW��1DW������������������
%DQGHOM�� '��� -�� -DNÇH� 	� %�� -DYRUQLN� �����E��� '1$
)LQJHUSULQWLQJ� RI�2OLYH�9DULHWLHV� E\�0LFURVDWHOOLWH�0DU�
NHUV��)RRG�7HFKQRO��%LRWHFKQRO������������������
%DQGHOM�� '��� -�� -DNÇH� 	� %�� -DYRUQLN� �����D��� $PSOL�
ILFDWLRQ�RI� IOXRUHVFHQW�ODEHOOHG�PLFURVDWHOOLWH�PDUNHUV� LQ
ROLYHV�E\�D�QRYHO��HFRQRPLF�PHWKRG��$FWD� DJULF�� 6ORY��
���������������
%DQGHOM��'���-��-DNÇH�	�%��-DYRUQLN������E���$VVHVVPHQW
RI� JHQHWLF� YDULDELOLW\� RI� ROLYH� YDULHWLHV� E\�PLFURVDWHOOLWH
DQG�$)/3�PDUNHUV��(XSK\WLFD��������������
%DUUDQFR�� '��� ,�� 7UXMLOOR� 	� 3�� 5DOOR� �������� $UH� 
2E�
ORQJD
� DQG� 
)UDQWRLR
� ROLYHV� WKH� VDPH� FXOWLYDU"� +RUW�
6FLHQFH����������������
%HODM��$���=��6DWRYLÜ��*��&LSULDQL��/��%DOGRQL��5��7HVWROLQ�
/��5DOOR�	� ,�� 7UXMLOOR� �������� &RPSDUDWLYH� VWXG\� RI� WKH
GLVFULPLQDWLQJ�FDSDFLW\�RI�5$3'��$)/3�DQG�665�PDUNHUV
DQG� WKHLU� HIIHFWLYHQHVV� LQ� HVWDEOLVKLQJ� JHQHWLF� UHODWLRQ�
VKLS�LQ�ROLYH��7KHRU��$SSO��*HQHW����������������
%RWVWHLQ��'��� 5�� /��:KLWH��0�� 6NROQLFN� 	� 5��:�� 'DYLV
�������� &RQVWUXFWLRQ� RI� JHQHWLF� OLQNDJH� PDS� LQ� PDQ
XVLQJ�UHVWULFWLRQ�IUDJPHQW�OHQJWK�SRO\PRUSKLVPV��$P�� -�
+XP��*HQHW���������������

%RZHUV��-��(���*��6��'DQJO��5��9LJQDQL�	�&��3��0HUHGLWK
�������� ,VRODWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� QHZ� SRO\�
PRUSKLF� VLPSOH� VHTXHQFH� UHSHDW� ORFL� LQ� JUDSH� �9LWLV
YLQLIHUD�/����*HQRPH��������������
%UHWRQ��&���'��&ODX[��,��0HWWRQ��*��6NRUVNL�	�$��%HUYLOOH
�������� &RPSDUDWLYH� VWXG\� RI� PHWKRGV� IRU� '1$� SUH�
SDUDWLRQ� IURP�ROLYH� RLO� VDPSOHV� WR� LGHQWLI\� FXOWLYDU� 665
DOOHOHV� LQ� FRPPHUFLDO� RLO� VDPSOHV�� SRVVLEOH� IRUHQVLF
DSSOLFDWLRQV��-��$JULF��)RRG�&KHP������������������
%XVFRQL�� 0��� &�� )RURQL�� 0�� &RUUDGL�� &�� %RQJLRUQR�� )�
&DWWDSDQ� 	� &�� )RJKHU� �������� '1$� H[WUDFWLRQ� IURP
ROLYH� RLO� DQG� LWV� XVH� LQ� WKH� LGHQWLILFDWLRQ� RI� WKH� SUR�
GXFWLRQ�FXOWLYDU��)RRG�&KHP���������������
&DUULHUR�� )��� *�� )RQWDQD]]D�� )�� &HOOLQL� 	� *�� *LRULR
�������� ,GHQWLILFDWLRQ�RI�VLPSOH�VHTXHQFH�UHSHDWV� �665V�
LQ� ROLYH� �2OHD� HXURSDHD� /���� 7KHRU�� $SSO�� *HQHW��� ����
��������
&KDPEHUV�� *�� .�� 	� (�� 6�� 0DF$YR\� �������� 0LFUR�
VDWHOOLWHV��FRQVHQVXV�DQG�FRQWURYHUVLW\��&RPS��%LRFKHP�
3K\VLRO��%���������������
&LSULDQL��*���0��7��0DUUD]]R��5��0DUFRQL��$��&LPDWR�	
5�� 7HVWROLQ� �������� 0LFURVDWHOOLWH� PDUNHUV� LVRODWHG� LQ
ROLYH� �2OHD� HXURSDHD� /��� DUH� VXLWDEOH� IRU� LQGLYLGXDO
ILQJHUSULQWLQJ�DQG�UHYHDOLQJ�SRO\PRUSKLVP�ZLWK�DQFLHQW
FXOWLYDUV��7KHRU��$SSO��*HQHW����������������
'H�OD�5RVD��5���$��$QJLROLOOR��&��*XHUUHUR��0��3HOOHJULQL�
/��5DOOR��*��%HVQDUG��$��%HUYLOOm��$��0DUWLQ�	�/��%DOGRQL
��������$� ILUVW� OLQNDJH�PDS�RI� ROLYH� �2OHD� HXURSDHD� /��
FXOWLYDUV� XVLQJ� 5$3'�� $)/3�� 5)/3� DQG� 665� PDUNHUV�
7KHRU��$SSO��*HQHW���������������������
'H� OD� 5RVD�� 5��� &�� 0�� -DPHV� 	� .�� 5�� 7REXWW� �������
,VRODWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� SRO\PRUSKLF� PLFUR�
VDWHOOLWHV� LQ� ROLYH� �2OHD� HXURSDHD� /��� DQG� WKHLU� WUDQV�
IHUDELOLW\� WR� RWKHU� JHQHUD� LQ� WKH� 2OHDFHDH�� 0RO�� (FRO�
1RWHV�������������
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'H�OD�5RVD��5���&��0��-DPHV�	�5��7REXWW� ��������8VLQJ
PLFURVDWHOOLWHV� IRU� SDWHUQ\� WHVWLQJ� LQ� ROLYH� SURJHQLHV�
+RUW6FLHQFH�����������������
(LVHQ�� -��$�� ��������0HFKDQLVWLF� EDVLV� IRU�PLFURVDWHOOLWH
LQVWDELOLW\�� ,Q�� *ROGVWHLQ�� '�� %�� 	� &�� 6FKO{WWHUHU� �HGV���
0LFURVDWHOOLWHV��(YROXWLRQ�DQG�$SSOLFDWLRQV��2[IRUG�8QL�
YHUVLW\�3UHVV��S��������
*UHHQ�� 3�� 6�� 	� *�� (�� :LFNHQV� �������� 7KH� 2OHD
HXURSDHD�FRPSOH[��,Q��7DQ��.���HG����7KH�'DYLV�	�+HGJH
)HVWVFKULIW��(GLQEXUJK�8QLYHUVLW\�3UHVV��S����������
*XSWD��3��.��	�5��.��9DUVKQH\���������7KH�GHYHORSPHQW
DQG� XVH� RI� PLFURVDWHOOLWH� PDUNHUV� IRU� JHQHWLF� DQDO\VLV
DQG� SODQW� EUHHGLQJ� ZLWK� HPSKDVLV� RQ� EUHDG� ZKHDW�
(XSK\WLFD���������������
+DQFRFN��-��0����������0LFURVDWHOOLWHV�DQG�RWKHU�VLPSOH
VHTXHQFHV�� JHQRPLF� FRQWH[W� DQG� PXWDWLRQDO� PHFKD�
QLVPV�� ,Q�� *ROGVWHLQ�� '�� %�� 	� &�� 6FKO{WWHUHU� �HGV���
0LFURVDWHOOLWHV�� (YROXWLRQ� DQG� $SSOLFDWLRQV�� 2[IRUG
8QLYHUVLW\�3UHVV��S������
+XDQJ��:��*���*��&LSULDQL��0��0RUJDQWH�	�5��7HVWROLQ
�������� 0LFURVDWHOOLWH� '1$� LQ� $FWLQLGLD� FKLQHQVLV�
LVRODWLRQ�� FKDUDFWHULVDWLRQ�� DQG� KRPRORJ\� LQ� UHODWHG
VSHFLHV��7KHRU��$SSO��*HQHW�����������������
+XJXHV��&����������0DVOLQDUVWYR�,VWUH�(ODLRJUDILD�,VWULDQD�
&HUHV��=DJUHE������VWU�
-DNÇH�� -�� 	� %�� -DYRUQLN� �������� +LJK� 7KURXJKSXW� ,VR�
ODWLRQ� RI� 0LFURVDWHOOLWHV� LQ� +RS� �+XPXOXV� OXSXOXV� /���
3ODQW�0RO��%LRO��5HSRUWHU��������������
-RQHV�� &�� -��� .�� -�� (GZDUGV�� 6�� &DVWDJOLRQH�� 0�� 2�
:LQILHOG�� )�� 6DOD�� &�� YDQ� GH�:LHO�� *�� %UHGHPHLMHU�� %�
9RVPDQ�� 0�� 0DWWKHV�� $�� 'DO\�� 5�� %UHWWVFKQHLGHU�� 3�
%HWWLQL�� 0�� %XLDWWL�� (�� 0DHVWUL�� $�� 0DOFHYVFKL�� 1�
0DUPLUROL��5��$HUW��*��9ROFNDHUW��-��5XHGD��5��/LQDFHUR�
$��9D]TXH]�	�$��.DUS����������5HSURGXFLELOLW\�WHVWLQJ�RI
5$3'��$)/3�DQG�665�PDUNHUV�LQ�SODQWV�E\�D�QHWZRUN�RI
(XURSHDQ�ODERUDWRULHV��0RO��%UHHGLQJ�������������
.DVKL��<��	�0��6ROOHU���������)XQFWLRQDO�UROHV�RI�PLFUR�
VDWHOOLWHV� DQG� PLQLVDWHOOLWHV�� ,Q�� *ROGVWHLQ�� '�� %�� 	� &�
6FKO{WWHUHU� �HGV���� 0LFURVDWHOOLWHV�� (YROXWLRQ� DQG� $SSOL�
FDWLRQV��2[IRUG�8QLYHUVLW\�3UHVV��S��������
.OLQH��0��&���'��/��'XHZHU��3��1HZDOO�� -��:��5HGPDQ�
'�� -�� 5HHGHU� 	� 0�� 5LFKDUG� �������� ,QWHUODERUDWRU\
HYDOXDWLRQ� RI� VKRUW� WDQGHP� UHSHDW� WULSOH[� &77�� -�
)RUHQVLF�6FL���������������
.R]MDN�� 3��� =�� .RURÇHF�.RUX]D� 	� %�� -DYRUQLN� �����D��
&KDUDFWHULVDWLRQ� RI� FY�� UHIRÊN� �9LWLV� YLQLIHUD� /��� E\� 665
PDUNHUV��9LWLV���������������
.R]MDN�� 3��� =�� .RURÇHF�.RUX]D� 	� %�� -DYRUQLN� �����E��
0LFURVDWHOOLWH� DQDO\VLV� E\� DXWRPDWHG� IOXRUHVFHQW� GHWHF�
WLRQ� XVLQJ� $/)H[SUHVV� DSDUDWXUHV�� $� FDVH� RI� JUDSHYLQH
DQDO\VLV�� =ERUQLN� %LRWHKQLÊNH� )DNXOWHWH�� 8QLYHU]D� Y
/MXEOMDQL��.PHWLMVWYR���������VWU��������
/D�0DQWLD��0���2��/DLQ��7��&DUXVR�	�5��7HVWROLQ��������
665�EDVHG�'1$�ILQJHUSULQWV� UHYHDO� WKH�JHQHWLF�GLYHUVLW\
RI� 6LFLOLDQ� ROLYH� �2OHD� HXURSDHD� /��� JHUPSODVP�� -��+RU�
WLFXOWXUDO�6FL��%LRWHFKQRO������������������

/HYLQVRQ�� *�� 	� *�� $�� *XWPDQ� �������� 6OLSSHG�VWUDQG
PLVVSDLULQJ�� D� PDMRU� PHFKDQLVP� IRU� '1$� VHTXHQFH
HYROXWLRQ��0RO��%LRO��(YRO��������������
/LWW�� 0�� 	� -�� $�� /XO\� �������� $� K\SHUYDULDEOH� PLFUR�
VDWHOOLWH� UHYHDOHG� E\� LQ� YLWUR� DPSOLILFDWLRQ� RI� D� GLQX�
FOHRWLGH� UHSHDW� ZLWKLQ� WKH� FDUGLDF� PXVFOH� DFWLQ� JHQH�
$P��-��+XP��*HQHW���������������
/RSHV��0��6���'��0HQGRQlD��.��0��6HIF�� )��6��*LO�	�$�
&iPDUD� 0DFKDGR� �������� *HQHWLF� HYLGHQFH� RI� LQWUD�
FXOWLYDU�YDULDELOLW\�ZLWKLQ�,EHULDQ�ROLYH�FXOWLYDUV��+RUW6FL�
HQFH�������������������
0F&RXFK�� 6�� 5��� /�� 7H\WHOPDQ�� <�� ;X�� .�� %�� /RERV�� .�
&ODUH��0��:DOWRQ��%�� )X��5��0DJKLUDQJ��=�� /L�� <��;LQJ�
4��=KDQJ��,��.RQR��0��<DQR��5��)MHOOVWURP��*��'H&OHUFN�
'��6FKQHLGHU��6��&DUWLQKRXU��'��:DUH�	�/��6WHLQ��������
'HYHORSPHQW� DQG�0DSSLQJ� RI� �����1HZ� 665�0DUNHUV
IRU�5LFH��2U\]D�VDWLYD�/����'1$�5HV��������������
0HW]JDU�� '��� -�� %\WRI� 	� &�� :LOOV� �������� 6HOHFWLRQ
DJDLQVW� IUDPHVKLIW�PXWDWLRQV� OLPLWV�PLFURVDWHOOLWH�H[SDQ�
VLRQ�LQ�FRGLQJ�'1$��*HQRPH�5HV�������������
0RQWHPXUUR��&���5�� 6LPHRQH��$�� 3DVTXDORQH�� (�� )HUUDU
	�$��%ODQFR� ��������*HQHWLF� UHODWLRQVKLSV� DQG� FXOWLYDU
LGHQWLILFDWLRQ� DPRQJ� ���� ROLYH� DFFHVVLRQV� XVLQJ� $)/3
DQG�665�PDUNHUV�� -��+RUWLFXOWXUDO� 6FL��%LWHFKQRO��� ������
��������
0RUJDQWH��0���0��+DQDIH\�	�:��3RZHOO���������0LFUR�
VDWHOOLWHV�DUH�SUHIHUHQWLDOO\�DVVRFLDWHG�ZLWK�QRQUHSHWDWLYH
'1$�LQ�SODQW�JHQRPHV��1DW��*HQHW���������������
0RUJDQWH��0�� 	� $�� 0�� 2OLYLHUL� �������� 3&5�DPSOLILHG
PLFURVDWHOOLWHV� DV�PDUNHUV� LQ� SODQW� JHQHWLFV�� 3ODQW� -��� ��
��������
0XUUD\�� 9��� &�� 0RQFKDZLQ� 	� 3�� (QJODQG� �������� 7KH
GHWHUPLQDWLRQ� RI� WKH� VHTXHQFH� SUHVHQW� LQ� WKH� VKDGRZ
EDQGV� RI� DQ� GLQXFOHRWLGH� UHSHDW� 3&5�� 1XFOHLF� $FLGV
5HV���������������������
0X]]DOXSR�� ,�� 	� (�� 3HUUL� �������� 5HFRYHU\� DQG� FKD�
UDFWHULVDWLRQ�RI�'1$�IURP�YLUJLQ�ROLYH�RLO��(XU��)RRG�5HV�
7HFQRO����������������
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