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ÞODQHN�MH�SORG�UD]LVNRYDQMD�R�]QDQVWYHQHP�NRPXQLFLUDQMX�Y�RNYLUX�SURMHNWD��'UXÊERVORYQH�]QDQRVWL�LQ�HYURSVNH
UD]LVNRYDOQH�]PRJOMLYRVWL��� NL� MH�SRWHNDO�Y� VNORSX����RNYLUQHJD�SURJUDPD�(YURSVNH�XQLMH�� 6�SULPHUMDQMHP� UD]OLßQLK
NRQFHSWXDOL]DFLM� RGQRVD�PHG� MDYQRVWMR� LQ� ]QDQRVWMR� DYWRU� ]DVOHGXMH� UD]YRM� WHRULM� QD� SRGURßMX� JLEDQMD� ]D� �MDYQR
UD]XPHYDQMH�]QDQRVWL���NL�VH�Y�VRGREQRVWL�SUHREOLNXMH�Y�JLEDQMH�]D��VRGHORYDQMH�MDYQRVWL�Y�]QDQRVWL���7R�VRGHORYDQMH
WHPHOML� QD� DSOLNDFLML� NRJQLWLYQHJD� LQ� HNVSHULPHQWDOQHJD� ]QDQMD� GUÊDYOMDQRY�GHOHÊQLNRY�� $QDOL]D� WHRUHWVNLK� SUL�
VSHYNRY� SRNDÊH�� GD� ]JRGQMH� JLEDQMH� QL� GRSXVWLOR� GUXÊEHQR�SROLWLßQH� UDFLRQDOQRVWL� MDYQRVWL�� NDU� MH� SULSHOMDOR� GR
QH]DXSDQMD�OMXGVWYD�GR�]QDQRVWL��3RGREQL�WUHQGL�VH�NDÊHMR�WXGL�Y�SULVWRSLK��NL�Y�VRGREQRVWL�VSRGEXMDMR�YNOMXßHYDQMH
FLYLOQRGUXÊEHQLK� GHOHÊQLNRY� Y� SURGXNFLMR� ]QDQMD�� REHQHP� SD� NRQFHSW� MDYQRVWL� NRW� SXEOLNH� QDGRPHÈßD� LGHMD
VRGHORYDQMD�GHOHÊQLÈNLK�VNXSLQ�Y�UD]LVNRYDOQLK�SURFHVLK��QDßHOR�NULWLßQH�SXEOLFLWHWH��QDßHOR�MDYQRVWL��SD�GHOHÊQLÈWYR�
5D]NRUDN� PHG� GHOHÊQLÈWYRP� LQ� MDYQRVWMR� MH� SR� PQHQMX� DYWRUMD� PRJRßH� ]PDQMÈDWL� ]� QMXQLP� NRPSOHPHQWDUQLP
GRSROQMHYDQMHP�� V� ßLPHU� VH� RGSLUDMR�PRÊQRVWL� ]D� VRGHORYDQMH� YVHK� WUHK� WLSRY� UDFLRQDOQRVWL� Y� RGYLVQRVWL� RG� VWUR�
NRYQRVWL�LQ�LQWHUHVD�GUÊDYOMDQRY�

.OMXÞQH�EHVHGH��MDYQR�UD]XPHYDQMH�]QDQRVWL��MDYQRVW��]QDQRVW��SDUWLFLSDFLMD��GHOHÌQLÊWYR
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/¢DUWLFROR� o� LO� ULVXOWDWR� GHOOD� ULFHUFD� VXOOD� FRPXQLFD]LRQH� VFLHQWLILFD�� SDUWH� GHO� SURJHWWR� 6RFLDO� 6FLHQFHV� DQG
(XURSHDQ� 5HVHDUFK� &DSDFLWLHV� �66�(5&��� VYROWRVL� QHOO¢DPELWR� GHO� 6HVWR� SURJUDPPD� TXDGUR� GHOO¢8QLRQH� HXURSHD�
0HWWHQGR�D�FRQIURQWR� OH�YDULH� WLSRORJLH�GL�FRQFHWWXDOL]]D]LRQH�GHO� UDSSRUWR� WUD�FLWWDGLQR�H� VFLHQ]D�� O¢DXWRUH� VHJXH
O¢HYROX]LRQH�GHOO¢LPSLDQWR� WHRULFR� GHO�PRYLPHQWR� SHU� �OD� FRPSUHQVLRQH� SXEEOLFD� GHOOD� VFLHQ]D�� FKH� QHOOD� VRFLHWi
FRQWHPSRUDQHD� VL� VWD� WUDVIRUPDQGR� LQ� PRYLPHQWR� SHU� �OD� SDUWHFLSD]LRQH� GHL� FLWWDGLQL� DOOD� ULFHUFD��� 7DOH� SDUWH�
FLSD]LRQH�VL�EDVD�VXOO¢DSSOLFD]LRQH�GHOOH�FRQRVFHQ]H�FRJQLWLYH�H�VSHULPHQWDOL�GHL�FLWWDGLQL�VWDNHKROGHU���/¢DQDOLVL�GHL
FRQWULEXWL� WHRULFL� LQGLFD� FKH� DL� VXRL� LQL]L� LO� PRYLPHQWR� QRQ� KD� SHUPHVVR� XQD� UD]LRQDOLWi� SROLWLFD� H� VRFLDOH
GHOO¢RSLQLRQH� SXEEOLFD� SURYRFDQGR� OD� GLIILGHQ]D� GHL� FLWWDGLQL� QHL� FRQIURQWL� GHOOD� ULFHUFD� VFLHQWLILFD�� 7HQGHQ]H
DQDORJKH� HPHUJRQR� DQFKH� QHOO¢DSSURFFLR� DWWUDYHUVR� FXL� QHOOD� VRFLHWi� PRGHUQD� VL� FHUFD� GL� LQFHQWLYDUH� LO� FRLQ�
YROJLPHQWR�GHJOL�VWDNHKROGHU�VRFLDOL�QHOOD�SURGX]LRQH�GL�FRQRVFHQ]D��&RQWHPSRUDQHDPHQWH�LO�SULQFLSLR�GHO�FLWWDGLQR
LQ�TXDQWR�RSLQLRQH�SXEEOLFD�YLHQH� VRVWLWXLWR�GDOO¢LGHD�GHOOD�SDUWHFLSD]LRQH�DWWLYD�GHJOL� VWDNHKROGHU�QHL�SURFHVVL�GL
ULFHUFD��LO�SULQFLSLR�GHOOD�SXEEOLFLWi�FULWLFD��SULQFLSLR�GL�SXEEOLFLWi��GDOOD�VWDNHKROGHUVKLS��6HFRQGR�O¢DXWRUH�LO�GLYDULR
WUD�OD�VWDNHKROGHUVKLS�H�O¢RSLQLRQH�SXEEOLFD�SXw�HVVHUH�ULGRWWR�DWWUDYHUVR�XQ�UDSSRUWR�GL�FRPSOHPHQWDULHWi��DSUHQGR
LQ�WDO�PRGR�OD�SRVVLELOLWi�GL�XQ�FRLQYROJLPHQWR�GL�WXWWH�H�WUH�OH�WLSRORJLH�GL�UD]LRQDOLWi�D�VHFRQGD�GHOOH�FRPSHWHQ]H�H
JOL�LQWHUHVVL�GHL�FLWWDGLQL�

3DUROH�FKLDYH��OD�FRPSUHQVLRQH�SXEEOLFD�GHOOD�VFLHQ]D��RSLQLRQH�SXEEOLFD��VFLHQ]D��SDUWHFLSD]LRQH��VWDNHKROGHU
�VRJJHWWL�SRUWDWRUL�G¤LQWHUHVVH�
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.RPXQLFLUDQMH�PHG�]QDQRVWMR�LQ�MDYQRVWMR�QLNDNRU�QL
QRY� IHQRPHQ��9�]JRGRYLQL�JD�]DVOHGLPR� WDNUDW��NR� VH� MH
]QDQRVW� L]REOLNRYDOD� Y� VYRMR� VIHUR� V� WRáQR� GRORáHQLPL
SUDYLOL��SUDNVDPL� LQ� LQVWLWXFLMDPL��SRMDVQMXMHWD� -DQH�*UH�
JRU\�LQ�6WHYH�0LOOHU�������������3R�DQDORJLML�JOHGH�QD�WDNR
SRVWDYOMHQ� ]JRGRYLQVNR�GUXÌEHQL� PHMQLN� L]REOLNRYDQMD
]QDQVWYHQH� VIHUH� ODKNR� JRYRULPR� R� MDYQRVWL� ÊHOH� WDNUDW�
NR�VH�QD�HYURSVNLK�WOHK�REOLNXMHMR�SUYH�GUXÌEHQH�NDWHJR�
ULMH�� NL� LPDMR� ]QDáLOQRVWL� MDYQRVWL�� REHQHP� SD� VH� MH� NRW
GRPHQD�GUXÌEH�UD]YLOD�MDYQRVW�Y�SRPHQX�MDYQH�VIHUH��7X�
NDM� VH� WDNRM� ]DVWDYLMR� YSUDÊDQMD� JOHGH� RGQRVD�PHG� MDY�
QRVWMR�LQ�]QDQRVWMR��-H�WR�RGQRV��NL�QDM�ER�RGSUW�]D�VRGH�
ORYDQMH�LQ�NRQVHQ]�PHG�REHPD�VWUDQHPD��DOL�SD�LPD�HQR
SRGURáMH�SULYLOHJLUDQ�SRORÌDM�JOHGH�QD�GUXJHJD"�.DNR� MH
ELO�Y�SROSUHWHNOL�]JRGRYLQL�WD�RGQRV�NRQFHSWXDOL]LUDQ�LQ�V
NDNÊQLPL�SRVOHGLFDPL�SUHQHVHQ�Y�SUDNVR"�1HQD]DGQMH��R
NDNÊQL�MDYQRVWL�VSORK�JRYRULPR"� ,PD� MDYQRVW�Y� WHRULMDK�R
NRPXQLFLUDQMX�]QDQRVWL� UDFLRQDOQR� WHU�SROLWLáQR�QDUDYR�
WDNR� NRW� Y� GLVNXU]LYQLK� WHRULMDK� MDYQRVWL�� DOL� SD� MDYQRVW
]D]QDPXMH�QHNR�VSORÊQR��ODKNR�WXGL�VWDWLVWLáQR�VNRQVWUX�
LUDQR� GUXÌEHQR� NDWHJRULMR�� NL� MR� VHVWDYOMDMR� LUDFLRQDOQL
SRVDPH]QLNL�� NDWHULK� SRVHJDQMH� QD� VWURNRYQD� SRGURáMD
XVWYDUMD� OH� ]PHGR"� àH� YSUDÊDQMH� SROLWLáQRVWL� R]QDáLPR
NRW� SUYR� UD]VHÌQRVW�� NL� QDV� ER� ]DQLPDOD�� VH� GUXJD� UD]�
VHÌQRVW�RGQRVD�PHG�]QDQRVWMR�LQ�MDYQRVWMR�YHÌH�QD�VSUH�
PHPEH�RUJDQL]DFLMH�]QDQVWYHQH�SURGXNFLMH� Y� VRGREQR�
VWL��=D�QMLK�MH�]QDáLOQD�GUXÌEHQR�GLVWULEXLUDQD�SURGXNFLMD
]QDQMD��NRW�QD�SULPHU�Y�1DáLQX����*LEERQV�HW�DO���������
NMHU� MH� MDYQRVW�HGHQ�RG�GHOHÌQLNRY� UD]LVNRYDQMD��3RGRE�
QH� VSUHPHPEH�� NL� YRGLMR� Y� YHGQR� WHVQHMÊH� VRGHORYDQMH
PHG� GUXÌEHQLPL� SRGVLVWHPL�� RSLVXMH� WXGL�PRGHO� �WURMQH
VSLUDOH���/H\GHVGRUI�LQ�(W]NRZLW]���������������Y�NDWHUHP
SUL� SURGXNFLML� ]QDQMD� VRGHOXMHMR� XQLYHU]H�� SROLWLáQL� LQ
HNRQRPVNL�VLVWHP��YHQGDU�SD�Y�WHP�PRGHOX�MDYQRVW�RVWDMD
]XQDM� VSLUDOH�� .DWHUL� VR� SRWHPWDNHP� WLVWL� SRJRML�� NL
MDYQRVWL�]DJRWDYOMDMR�DYWRQRPQRVW�Y�RGORáDQMX�R�VNXSQLK
]DGHYDK�� NL� VH� WLáHMR� WXGL� ]QDQRVWL� LQ� QMHQLK� DSOLNDFLM�
REHQHP�SD�QH�UXÊLMR�QRUP�]QDQVWYHQH�VNXSQRVWL"

9� OXáL� KLWUR� VH� VSUHPLQMDMRáHJD� RGQRVD� PHG� ]QD�
QRVWMR�LQ�MDYQRVWMR�QDV�ER�]DQLPDO�SUHGYVHP�SUHKRG�RG
GRNDM�KLHUDUKL]LUDQH�REOLNH� VSRURáDQMD� ]QDQVWYHQLK� RG�
NULWLM� MDYQRVWL� K� NRQFHSWRP� LQ� PRGHORP� �VRGHORYDQMD
MDYQRVWL�Y� ]QDQRVWL�� �:\QQH�HW�DO��� �������2E� WHP�SUH�
PLNX�ERGR�NULWLáQR�DQDOL]LUDQH� ÊWLUL� REOLNH�RGQRVD�PHG
MDYQRVWMR��GUÌDYOMDQL�LQ�]QDQRVWMR��NL�MR�WDNÊQR�LVWRáDVQR
VRGHORYDQMH� MDYQRVWL� LQ� RGSLUDQMH� ]QDQRVWL� ODKNR� ]DMH�
PD��6�SRPRáMR�DQDOL]H�LGHM��NL�VR�Y�����OHWLK�����VWROHWMD
YRGLOH� N� SRNURYLWHOMVNR� QDUDYQDQHPX� JLEDQMX� ]D� SRSX�
ODUL]DFLMR�]QDQRVWL��ERGR�SRGDQL�UD]ORJL�]D�SRMDY�UHSUH�
]HQWDWLYQH� �]QDQVWYHQH�� MDYQRVWL�� NL� MH� SUHG� VRGHORYD�
QMHP� GUÌDYOMDQRY� SRVWDYOMDOD� YLGQRVW� LQ� UHSUH]HQWDFLMR
]QDQRVWL��1D�SRGODJL�WH�DQDOL]H�ERGR�SRMDVQMHQH�GLPHQ�
]LMH�VRGHORYDQMD�WUHK�REOLN�]QDQMD��UDFLRQDOQRVWL��Y�MDYQL
VIHUL�LQ�Y�REOLNRYDQMX�MDYQHJD�YSOLYD�QD�SROLWLáQL�VLVWHP�
9� WHM� OXáL� ER� MDYQRVW� NRW� VRFLDOQD� NDWHJRULMD� WXGL� RSH�
UDFLRQDOL]LUDQD��7H�RVUHGQMH� WHPDWLNH�SRYH]XMH� WH]D��GD

ÊWLUL�UD]OLáQH�REOLNH�RGQRVD�PHG�GUÌDYOMDQL�LQ�]QDQRVWMR�
NL�VH�UD]YLMDMR�Y�VRGREQRVWL��LGHMQR�QH�QDVODYOMDMR�WROLNR
GHPRNUDWLáQHJD�MDYQHJD�NRPXQLFLUDQMD�R�]QDQRVWL��WHP�
YHá�SUYHQVWYHQR�GHOHÌQLNH� FLYLOQH� GUXÌEH�� ]D�NDWHUH� VH
SULáDNXMH�XSRUDED�GUXJDáQH�REOLNH�UDFLRQDOQRVWL�NRW�SD
]D�áODQH� MDYQRVWL��.RQFHSW� MDYQRVWL� NRW�SXEOLNH� QDPUHá
QDGRPHVWL� LGHMD� VRGHORYDQMD� GHOHÌQLÊNLK� VNXSLQ� Y� UD]�
LVNRYDOQLK� SURFHVLK�� QDáHOR� NULWLáQH� SXEOLFLWHWH� �QDáHOR
MDYQRVWL�� SD� GHOHÌQLÊWYR�� 5D]NRUDN� PHG� REHPD�� GHOHÌ�
QLÊWYRP�LQ� MDYQRVWMR��SD� MH�PRJRáH�]PDQMÊDWL�]�QMXQLP
NRPSOHPHQWDUQLP�GRSROQMHYDQMHP�� V�áLPHU� VH�RGSLUDMR
PRÌQRVWL�]D�VRGHORYDQMH�YVHK�WUHK�WLSRY�UDFLRQDOQRVWL�Y
RGYLVQRVWL�RG�VWURNRYQRVWL�LQ�LQWHUHVD�GUÌDYOMDQRY�
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'R� NRQFD� ���LK� OHW� ���� VWROHWMD� MH� ELOR� ÊH� PRJRáH
UD]PLÊOMDWL� R� GYHK� ORáHQLK�NRPXQLNDFLMVNLK� XVPHULWYDK�
SUL� áHPHU� MH� ]D� SUYR� ]QDáLOQR� NRPXQLFLUDQMH� Y� VDPHP
SURFHVX�]QDQVWYHQHJD�UD]LVNRYDQMD��]D�GUXJR�SD�NRPX�
QLFLUDQMH�]�QDPHQRP�Y]SRVWDYOMDQMD�NRQVHQ]D�PHG�ÊLUÊR
GUXÌER� LQ� ]QDQRVWMR� ]� QDPHQRP� ]DJRWRYLWYH� QHPRWH�
QHJD� SRWHND� GHOD� Y� ]QDQVWYHQL� VIHUL�� 'HMDYQRVWL� Y� WHK
GYHK� VIHUDK� �� ]QDQVWYHQL� LQ� MDYQL� �� ÊH� QDMEROMH� RSLÊHWD
GYH� VNXSLQL� PRGHORY�� 9� SUYL� VNXSLQL� VR� PRGHOL�� NL� VH
SRVYHáDMR� �NRPXQLFLUDQMX� Y� ]QDQRVWL��� Y� GUXJL� SD� VR
PRGHOL��NRPXQLFLUDQMD�]QDQRVWL���/RáLWHY�PRGHORY�JOHGH
QD�IXQNFLMH�MH�SUHYODGRYDOD�YVH�GR�]DáHWND����LK�OHW��NR
VR� VH�SRND]DOL� WUHQGL� SUHKRGD� Y� WDNR� LPHQRYDQR� �SRVW�
DNDGHPVNR�HUR�� �*UHFFR���������Y�NDWHUL� VH�]QDQVWYHQR
LQ� WHKQRORÊNR� UD]LVNRYDQMH� QHSRVUHGQR� YNOMXáXMH� Y
SURFHVH�HNRQRPVNH�SURGXNFLMH� LQ�XSUDYOMDQMD� VRGREQLK
GUXÌE��.RW�SRMDVQMXMH�3LHWUR�*UHFFR��VR�VH�Y��DNDGHPVNL
HUL��RGORáLWYH�R�GHOX�]QDQVWYHQLNRY� VSUHMHPDOH�Y�]QDQ�
VWYHQL�VNXSQRVWL��]GDM�SD�VH�JODYQH�RGORáLWYH�VSUHMHPDMR
Y� GRJRYRUX� V� SRVDPH]QLNL� LQ� LQWHUHVQLPL� VNXSLQDPL�� NL
L]YRUQR�GHOXMHMR�Y�SROLWLáQHP�LQ�HNRQRPVNHP�VLVWHPX��LQ
V�ÊLUÊR��SUHGYVHP�FLYLOQR�GUXÌER��6�WHPL�VSUHPHPEDPL�VH
RG�SURGXFHQWRY�]QDQMD���SD�QDMVL�ERGR� WR�SRVDPH]QLNL
DOL� LQVWLWXFLMH���]DKWHYD�NRPXQLFLUDQMH� WDNR�Y�VIHUL�QHSR�
VUHGQH�SURGXNFLMH�]QDQMD�NRW� WXGL�NRPXQLFLUDQMH� V� ÊLUÊR
GUXÌER�� NL� VH� REHQHP� SRVSHÊHQR� YNOMXáXMH� Y� VDPH
SURFHVH� UD]LVNRYDQMD� LQ� QMHJRYH� WHKQRORÊNH� DSOLNDFLMH�
=DKWHYH� SR� NRPXQLFLUDQMX� V� ÊLUÊR� GUXÌER� L]KDMDMR� L]
UD]OLáQLK�LGHM��NL�VHÌHMR�RG�KXPDQLVWLáQLK�LGHDORY�R�EROMÊL
GUXÌEL�� NL� MR� MH� PRJRáH� GRVHáL� ]� UD]VYHWOMHYDQMHP� LQ
L]REUDÌHYDQMHP��SD�YVH�GR�PRáQR�XWLOLWDULVWLáQLK�SR]LFLM�
6OHGQMH�SRXGDUMDMR�SRWUHER�SR�GRVWRSQRVWL� LQIRUPDFLM�R
VWURÊNLK� LQ�SRUDEL� MDYQLK� VUHGVWHY�Y�]QDQRVWL��QD�SRGODJL
áHVDU�MDYQRVW�ODKNR�REOLNXMH�PQHQMH�R�GUÌDYQLK�SROLWLNDK
XSUDYOMDQMD�]QDQRVWL� �7UHLVH� LQ�:HLJROG��������������1D
SRGODJL� LGHM�R� WUDQVSDUHQWQRVWL�SRUDEH� MDYQLK�VUHGVWHY� MH
OHWD������:ROIHQGDOHRY�NRPLWH� Y� VYRMHP�SRURáLOX� FHOR
]DNOMXáLO��GD�MH�NRPXQLFLUDQMH�]QDQVWYHQLNRY�]� MDYQRVWMR
QMLKRYD�GROÌQRVW��HXURSDUFKLYH�RUJ�������������
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5D]ÊLUMHQL� NRQWHNVW�� Y� NDWHUHP� GHOXMH� ]QDQRVW�� MH� ÊH
SRVHEHM� ]DQLPLY�]� YLGLND� RGSLUDQMD� ]QDQRVWL� GUXÌEL� WHU
GHPRNUDWLáQHJD�GRJRYDUMDQMD�R�QDG]RUX�SRVOHGLF��XSR�
UDEH�]QDQVWYHQLK�UH]XOWDWRY�Y�QMHM��'RJRYRU��Y�NDWHUHJD
VR�YNOMXáHQL�YVL�SUL]DGHWL� LQ�]DLQWHUHVLUDQL�GUÌDYOMDQL�� MH
PRJRáH� GRVHáL� Y� MDYQRVWL��� NL� LPD� ÌH� RG� ]DáHWND� UD]�
VYHWOMHQVWYD� LGHMQR�]DNROLáHQD�YVDM�RVQRYQD�QRUPDWLYQD
SUDYLOD� GHORYDQMD�� -DYQRVW� NRW� GRPHQD� GUXÌEH� �MDYQD
VIHUD��QDM�EL�ELOD�RGSUWD� LQ� V� WHP�YVHP�GRVWRSQD��Y�QMHM
SD�QDM�EL�K�NRQVHQ]X�PHG�SRVDPH]QLNL� LQ�VNXSLQDPL�]
UD]OLáQLPL�LQWHUHVL�YRGLOD�DUJXPHQWLUDQD�UD]SUDYD��=QDQL
QHPÊNL� WHRUHWLN� -�UJHQ� +DEHUPDV� �����D�� MH� Y� VYRMHP
]JRGQMHP�REGREMX�OLEHUDOQR�MDYQRVW�SRVWDYLO�NRW�LGHDOQL
WLS�VRGREQH�MDYQRVWL��QDWR�MH�VYRMR�]JRGQHMÊR�WHRULMR�UH�
YLGLUDO� LQ�QDGJUDGLO� ]� UHSXEOLNDQVNLPL� HOHPHQWL�� VNXSQH
SRWH]H�� NL� VL� MLK� ÊH� GDQGDQHV� ]� QMHJRYLP� LGHDOL]LUDQLP
NRQFHSWRP�MDYQRVWL�GHOL�YHáLQD�GLVNXU]LYQLK�WHRULM��SD�VR
PHG�GUXJLP�QDVOHGQMH��SROLWLáQRVW��DYWRQRPLMD�RG�REOD�
VWL�LQ�HNRQRPLMH��DYWRULWHWD�DUJXPHQWD�LQ�QH�GUXÌEHQHJD
VWDWXVD�� SDUWLFLSDFLMD� LQWHUHVQR� UD]OLáQLK� GUÌDYOMDQRY� Y
MDYQHP� NRPXQLFLUDQMX�� WHU� QH� QD]DGQMH�� VSRUD]XPH�
YDQMH� R� SRJRMLK� JRVSRGDUVNH� DNWLYQRVWL� Y� VSHFLILáQHP
QDáLQX�SURGXNFLMH���NDSLWDOL]PX��3ROLWLáQRVW�]D]QDPXMH
HIHNWLYQR�VYRERGR� MDYQHJD�NRPXQLFLUDQMD�DOL� ]�GUXJLPL
EHVHGDPL��]PRÌQRVW�SUHSULáHYDQMD�GUXJLK�áODQRY�MDYQR�
VWL�� YSOLYDQMD� QD� SROLWLáQL� VLVWHP� LQ� VRGHORYDQMD� Y� SROL�
WLáQLK� RGORáLWYDK�� 3ROLWLáQL� VLVWHP� LPD� QDPUHá� HGLQL
SROLWLáQR�PRá��V�NDWHUR�ODKNR�UHJXOLUD�SRVOHGLFH�]QDQVW�
YHQHJD� UD]LVNRYDQMD� LQ� XSRUDEH� WHKQRORJLMH� Y� GUXÌEL�
-DYQRVW� WH�PRáL� VDPD�SR� VHEL�QLPD��9�QDGDOMHYDQMX�ER
]DWR�SR]RUQRVW�SRVYHáHQD�WXGL�YSUDÊDQMX��NDNR�WHRULMH�LQ
PRGHOL�NRPXQLFLUDQMD�]QDQRVWL�UD]XPHMR�SROLWLáQRVW�MDY�
QRVWL�R]LURPD�QMHQR�YORJR�SUL�VSUHMHPDQMX�SROLWLáQLK�RG�
ORáLWHY�

9� ]JRGQHMÊLK�PRGHOLK� GLVHPLQDFLMH� ]QDQVWYHQLK� UH�
]XOWDWRY�MH�ELOD�MDYQRVW�GRMHWD�NRW�SDVLYQD�LQ�]DUDGL�VYRMH
QHL]REUDÌHQRVWL� WXGL� QHQDNORQMHQD� ]QDQRVWL�� 7L� PRGHOL
VR�NRPXQLFLUDQMH�]QDQRVWL�NRQFHSWXDOL]LUDOL�HQRVPHUQR�
NRW�QD�SULPHU�PRGHO�386��MDYQR�UD]XPHYDQMH�]QDQRVWL�
DQJO��3XEOLF�8QGHUVWDQGLQJ�RI�6FLHQFH���NL�MH�SRHQRVWDY�
OMHQR�UHáHQR�PRGHO�GLVWULEXFLMH�]QDQMD�QHLQIRUPLUDQL� LQ
QH]DLQWHUHVLUDQL� MDYQRVWL�� 386� JLEDQMH� VH� MH� SRMDYLOR� Y
VUHGLQL� ���LK� OHW� ���� VWROHWMD�� ]DáHWQR� SREXGR� ]D� R]D�
YHÊáDQMH� MDYQRVWL� SD� MH� Y� VYRMHP� SRURáLOX� �%RGPHU�
������ SRGDOR� SUHVWLÌQR�.UDOMHYR� GUXÈWYR� L]� 9HOLNH� %UL�
WDQLMH��ÉH�SUHG�QMLP�MH�SR�GUXJL�VYHWRYQL�YRMQL�=GUXÊHQMH
]QDQVWYHQLK� GHODYFHY� ]DJRYDUMDOR� L]REUDÌHYDQMH� MDYQR�
VWL� R� ]QDQRVWL� LQ� QMHQLK� SR]LWLYQLK� XáLQNLK� QD� FHORWQR
GUXÌER��3REXGL� LPDWD� UD]OLáQR�PRáQH�SROLWLáQH�GLPHQ�

]LMH�� YVH� SD� QDM� EL� SRXGDUMDOH� QDSUHGHN� GUXÌEH� VNR]L
]QDQRVW��]D�NDU�MH�SRWUHEQR�SUL�OMXGHK�Y]EXGLWL�SR]LWLYQD
VWDOLÊáD�GR�VSUHPHPE��NL� MLK�SULQDÊD�SURGXNFLMD� LQ�DSOL�
NDFLMD�QRYHJD�]QDQMD��=JRGQHMÊH�JLEDQMH� MH�VOHGLOR� LGH�
MDP�/DEXULVWLáQH�VWUDQNH��GUXJR�MH�ELOR�PDQM�QHSRVUHGQR
SROLWLáQR�DQJDÌLUDQR��REH�SD�VWD�SRXGDUMDOL�QHQDGRPHVW�
OMLYR�� áHSUDY� SDVLYQR� YORJR� GUÌDYOMDQRY� ]D� ]QDQVWYHQL
QDSUHGHN��=�GUXJLPL�EHVHGDPL��XSUDYOMDQMH�]QDQRVWL�QDM
QH�EL�ELO�SUREOHP��SUREOHPDWLáQR�MH�ELOR�]DYUDáDQMH�]QD�
QRVWL� V� VWUDQL� GUÌDYOMDQRY�� SRMDVQMXMH� ,UZLQ� ������� ����
=D�REH�JLEDQML� MH�ELOD� WDNR�]QDáLOQD�]QDQVWYHQR�FHQWUD�
OLVWLáQD�GUÌD��NL�YHUMDPH�Y�QDSUHGHN�GUXÌEH�SUHNR�]QDQ�
VWYHQHJD�LQ�WHKQRORÊNHJD�UD]YRMD��LQ�áH�VH�WXNDM�SRMDYLMR
SUREOHPL�� MLK� MH� LVNDWL� Y� LJQRUDQFL� LQ� LUDFLRQDOQRVWL� MDY�
QRVWL�� 2EHQHP� MH� ELOD� ]QDQRVW� SUHGVWDYOMHQD� NRW� QHY�
WUDOQD�� NRW� �áLVWD�� ]QDQRVW� EUH]� LQWHUHVRY�� NDWHUH� SRVOH�
GLFH�GHORYDQMD�QH�PRUHPR�YUHGQRWLWL�NRW�GREUH�DOL�VODEH�
*LEDQMD�VR�GDMDOD�SRXGDUHN�VSUHMHPDQMX�LQ�UD]XPHYDQMX
]QDQRVWL� Y� GUXÌEL�� ]D� NDU� QDM� EL� SRVNUEHOL� SUHGYVHP
]QDQVWYHQLNL�RE�WLKHP�SULVWDQNX�MDYQRVWL��NL�VDPR�DEVRU�
ELUD� SRGDQH� ML� LQIRUPDFLMH�� 3RJOHG� QD� YORJR� ]QDQVWYH�
QLNRY� LQ� MDYQRVWL� QD]RUQR� SRNDÌH� SRURáLOR� .UDOMHYHJD
GUXÈWYD�

9VDN�RG�WHK�VHNWRUMHY�>]QDQVWYHQH�VNXSQRVWL@�EL�PR�
UDO� RFHQLWL� VYRM� SRWHQFLDO� ]D� ÈLUÈH� L]EROMÈDQMH� MDYQHJD
UD]XPHYDQMD�]QDQRVWL��QD�SULPHU�]�]DJRWDYOMDQMHP�XVSR�
VDEOMDQMD�]D�NRPXQLFLUDQMH�LQ�VH]QDQMDQMD�]�GHORYDQMHP
PHGLMHY�� ]� RUJDQL]LUDQMHP� SUHGDYDQM�� GHPRQVWUDFLM� LQ
]QDQVWYHQLK� WHNPRYDQM�� V�SULSUDYOMDQMHP�SRURßLO�]D�QR�
YLQDUMH��SROLWLNH� LQ�GUXJH��QD�VSORÈQR�SD�]� L]EROMÈDQMHP
RGQRVRY�]�MDYQRVWMR��%RGPHU������������

2GORáLWHY�]D�HQRVPHUQR�NRPXQLFLUDQMH�RG�]QDQRVWL
N�MDYQRVWL�MH�SR�HQL�VWUDQL�UD]XPOMLYD��VDM�MH�DQNHWQR�UD]�
LVNRYDQMH� WXGL� GHMDQVNR� RGNULOR� SHUHáR� VWRSQMR� ]QDQVW�
YHQH� �QHSLVPHQRVWL�� WHU� L]SRVWDYLOR� QHNRPSHWHQWQRVW
OMXGL� UD]SUDYOMDWL� R� YSUDÊDQMLK�� NL� ]DGHYDMR� ]QDQRVW�� 3R
GUXJL� VWUDQL� SD� VH� WXNDM� SRNDÌH�GRNDM� HQRVPHUQR� UD]X�
PHYDQMH� NRQFHSWD� UDFLRQDOQRVWL� NRW� ODVWQRVWL� MDYQRVWL�
(QRVWDYQD� R]QDáLWHY� MDYQRVWL� NRW� LUDFLRQDOQH� LQ� V� WHP
QHNRPSHWHQWQH� RGORáDWL� R� VWYDUHK�� NL� VH� WLáHMR�YVHK�� MH
SORG�SODWRQLVWLáQHJD�SRJOHGD�QD�GUÌDYOMDQH��NL�MH�Y�='$
LQ� (YURSL� Y� GHMDQVNRVWL� GQHYQH� SROLWLNH� SUHYODGRYDO� GR
VUHGLQH� ÊHVWGHVHWLK� OHW�� 1DWR� VH� SRMDYLMR� ]DKWHYH� SR
SOXUDOL]DFLML� SROLWLáQHJD� ÌLYOMHQMD�� Y� NDWHUHP� QH� SUHYOD�
GXMHMR� YHá� VDPR� YSUDÊDQMD� R� XáLQNRYLWL� L]YHGEL� SROL�
WLáQLK�RGORáLWHY��WHPYHá�WXGL�YSUDÊDQMD�R�SULPHUQRVWL�RG�
ORáLWHY��7R�VSUHPHPER�SROLWLáQH�]DYHVWL� -HVVLFD�*OLFNHQ
�������SRYH]XMH�V�SR]RUQRVWMR�GUXJDáQLP�WLSRP�]QDQMD
NRW� Y� SUHWHNORVWL�� àH� MH� WHKQRNUDWVNL� VYHW� SROLWLNH� XSR�

� (QR�EROM�XQLYHU]DOQLK�GHILQLFLM�MDYQRVWL�MH�SRGDO�-RKQ�'HZH\��Y�MDYQRVWL�SRWHNDMR�GRJRYRUL�R�XUHMDQMX�SRVOHGLF�WUDQVDNFLM��NL�]DGHYDMR
WLVWH��NL�Y�QMLK�QLVR�QHSRVUHGQR�XGHOHÌHQL��'HZH\������������

� 3UYH�REOLNH�PRGHUQH�MDYQRVWL�NRW�VRFLDOQH�NDWHJRULMH� LQ�NRW� MDYQH�VIHUH�VH�SRMDYLMR�Y�NDYDUQDK�� VDORQLK� LQ�RPL]MLK�$QJOLMH��1HPáLMH�
)UDQFLMH�WHU�RVWDOLK�HYURSVNLK�GHÌHO�Y�REGREMX�PHÊáDQVNLK�UHYROXFLM�����LQ�����VWROHWMD��+DEHUPDV������D���7R�MH�ELO�áDV��NR�VR�VH�MDYQH
UD]SUDYH�]DáHOH�UHVQHMH�GRWLNDWL�SROLWLNH�LQ�HNRQRPLMH��SUDY�WDNR�SD�MH�ELO�WR�áDV�SUHREOLNRYDQMD�VWDUH��QD�IHYGDOQHP�UHGX�XWHPHOMHQH
JRVSRGDUVNH�XUHGLWYH��Y�NDSLWDOLVWLáQR�XUHGLWHY�
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UDEOMDO� LQ� GDMDO� SUHGQRVW� NRJQLWLYQHPX� ]QDQMX�� VH� RG
VHGHPGHVHWLK� OHW�QDSUHM�]DáQR�RGSLUDWL� SRGURáMD� ]D� VR�
GHORYDQMH� LQ� DSOLNDFLMR� HNVSHULPHQWDOQHJD� LQ� QD� YUHG�
QRWDK� WHPHOMHßHJD�]QDQMD�Y�SROLWLáQLK�RGORáLWYDK� �*OLF�
NHQ��������������.RJQLWLYQR�]QDQMH� VH� SRYH]XMH�]� HNV�
SHUWQRVWMR�� ]QDQRVWMR�� LQ� JD� SRYHáLQL� XSRUDEOMD� SRVD�
PH]QLN��HNVSHULPHQWDOQR� WHPHOML�QD� L]NXÊQMDK� LQ�]GUDYL
SDPHWL��QD�YUHGQRWDK�WHPHOMHáH�]QDQMH�SD�QD��PRUDOL�DOL
QRUPDWLYQHP�]QDQMX��NL�L]KDMD�L]�GUXÌEHQLK�LQWHUHVRY�LQ
WHPHOML� QD� SHUFHSFLMDK� GUXÌEHQLK� YUHGQRW�� �*OLFNHQ�
������������=DGQML�WLS�]QDQMD�ODKNR�R]QDáLPR�NRW�GUXÌ�
EHQR�DOL�SROLWLáQR�]QDQMH��NL�VRGHOXMH�Y�SROLWLáQLK�RGOR�
áLWYDK�LQ�MH�SURGXNW�UD]OLáQLK�GUXÌEHQLK�VNXSLQ��SRXGD�
ULWL� SD� YHOMD�� GD� MH� WXGL� QDMPDQM� UDFLRQDOQR�� SRMDVQMXMH
RPHQMHQD� DYWRULFD�� NL� MH� WLSRORJLMR� ]QDQM� SULUHGLOD� SR
GHOX�5HQQD��:HEOHUMD�LQ�-RKQVRQD�

.R�RPHQMHQR�WLSRORJLMR�]QDQMD�DSOLFLUDPR�QD�GLDORJ
PHG�]QDQRVWMR�LQ� MDYQRVWMR��VH�]QDQRVW� L]NULVWDOL]LUD�NRW
SRGURáMH� XSRUDEH� HNVSHUWQHJD�� NRJQLWLYQHJD� ]QDQMD�� NL
QH�PRUH� GRSXVWLWL� VWURNRYQHJD� QDG]RUD� V� VWUDQL� VIHU�� NL
XSRUDEOMDMR�GUXJDáQH�REOLNH�]QDQMD�EUH]� WHJD��GD�EL� VH
REHQHP�RGUHNOD� VYRMHPX� VSR]QDYQHPX�DSDUDWX��� WD� MH
QDPUHá�Y�PQRJRáHP�GUXJDáHQ�NRW�Y�MDYQRVWL��7HJD�VH�MH
386� JLEDQMH� ]DYHGDOR� Y� NRUDNLK� ]QDQVWYHQHJD� RSLVPH�
QMHYDQMD� MDYQRVWL�� QL� SD� ELOR� SR]RUQR� QD� UD]VHÌQRVW
NRPXQLFLUDQMD�� NL� EL� QDVORYLOR� LQ� LQWHJULUDOR� GUXJD� GYD
WLSD�]QDQMD��NL�VH�YHÌHWD�QD�GUXÌEHQH�SRVOHGLFH�]QDQVW�
YHQHJD�UD]LVNRYDQMD�LQ�L]KDMDWD�L]�ODLáQH�MDYQRVWL��3R]RU�
QRVW�GR�HNVSHULPHQWDOQHJD�LQ�SROLWLáQHJD�]QDQMD�]DKWHYD
]DWR� GYRVPHUQR� NRPXQLFLUDQMH� R]LURPD� GLDORJ� PHG
]QDQVWYHQLNL�LQ�MDYQRVWMR��SXEOLNR���2E�DQDOLWLáQL� ORáLWYL
GLDORJD� PHG� ]QDQRVWMR� LQ� MDYQRVWMR�� NMHU� LPD� GLDORJ
ODKNR� IXQNFLRQDOQL� DOL� SD� QD� GUXJL� VWUDQL� NRQFHSWXDOQL
FLOM�� NRW� WR� UD]GHOLWHY� SRMDVQMXMHWD� 9DQ� GHU� 6DQGHQ� LQ
0HLMPDQ� �������� VH� L]NULVWDOL]LUDMR�SRWHQFLDOQL�FLOML�386
JLEDQMD�� =� YLGLND� ]QDQRVWL� VH� GLDORJ� V� IXQNFLRQDOQLP
FLOMHP�YHÌH�QD�GLVHPLQDFLMR�]QDQVWYHQLK�UH]XOWDWRY�MDY�
QRVWL�� WRUHM� L]REUDÌHYDQMH� LQ� LQIRUPLUDQMH� R� GHMVWYLK�
PHGWHP�NR� NRQFHSWXDOQL� GLDORJ� ]D]QDPXMH� UD]SUDYR� R
GUXÌEHQHP� SRPHQX� ]QDQVWYHQLK� RGNULWLM�� =� YLGLND� MDY�
QRVWL� IXQNFLRQDOQL� GLDORJ� ]D]QDPXMH� SRYSUDÊHYDQMH� SR
GHMVWYLK��NL� MLK� JHQHULUD� ]QDQRVW��9�QDVSURWMX� V� IXQNFLR�
QDOQLP� GLDORJRP� SD� NRQFHSWXDOQL� GLDORJ� RPRJRáD
L]PHQMDYR�SROLWLáQHJD�]QDQMD�LQ�SDUWLFLSDFLMR� MDYQRVWL�Y
REOLNRYDQMX� RGORáLWHY�� NL� ]� QDPHQRP� UHJXODFLMH� SRVOH�
GLF�UD]LVNRYDQMD�QDVODYOMDMR�SROLWLáQL�VLVWHP��'HMDQVNR�MH
386� JLEDQMH� SRNULOR� OH� HQRVPHUQR� NRPXQLFLUDQMH� HNV�
SHUWQHJD�]QDQMD�LQ�WDNR�VWRSDOR�Y�RNUQMHQL� IXQNFLRQDOQL
GLDORJ�OH�V�WLVWLPL�áODQL�MDYQRVWL��NL�VR�SRND]DOL�]DGRVWQR
HNVSHUWQR� ]QDQMH�� 9DQ� GHU� 6DQGHQ� LQ� 0HLMPDQ� ������
���� RGQRV�PHG� ]QDQRVWMR� LQ� MDYQRVWMR� Y� VRGREQRVWL� YL�
GLWD�Y�L]PHQMDYL�WDNR�]QDQVWYHQHJD�NRW�ODLáQHJD�]QDQMD�
V� WHP�SD� SROLWLáQH� GLPHQ]LMH� MDYQRVWL� ]DMHPDMR� VRGHOR�
YDQMH� NRJQLWLYQHJD� ]QDQMD� �V� VWUDQL� ]QDQVWYHQLNRY��� NRW
WXGL�GUXÌEHQR�SROLWLáQHJD�]QDQMD� �V� VWUDQL� ODLáQH� MDYQR�
VWL�� Y� SROLWLáQLK� RGORáLWYDK� R� ]QDQRVWL�� =DWR� GYRP� Y

QHNRPSHWHQWQRVW�GUÌDYOMDQRY� WROLNR�EROM�YDEL�]QDQVWYH�
QLNH�VDPH��GD�RGYUÌHMR�VYRMR�HNVSHUWQR�YORJR�LQ�L]�]QD�
QRVWL�VWRSLMR�Y�MDYQRVW��V� WHP�SD�Y]SRVWDYLMR�GYRVPHUQR
NRPXQLFLUDQMH�]�ODLáQR�MDYQRVWMR�R]LURPD�V�áODQL�MDYQR�
VWL��NL�QH�SRVHGXMHMR�GRYROM�HNVSHUWQHJD�]QDQMD�

2GQRV�PHG� MDYQRVWMR� �NRW� MDYQR� VIHUR�� LQ� ]QDQRVWMR
MH�]DWR�Y�VNUDMQLK�PHMDK�PRJRáH�UD]OLNRYDWL�JOHGH�QD�RE�
áR�GRVWRSQRVW��NL�RPRJRáD�GUXÌEHQRVW�LQ�SROLWLáQRVW��WHU
QD�GUXJL�VWUDQL�JOHGH�QD�YLGQRVW��NL�DNWLYLUD�LQWHOHNWXDOQH
NDSDFLWHWH� SXEOLNH�� -DYQR� VIHUR� ]D]QDPXMH� LGHMD� REáH
GRVWRSQRVWL��3RGURáMH�]QDQRVWL�SD�NRW�SRGURáMH�SURGXN�
FLMH� UH]XOWDWRY� UD]LVNRYDQMD�� NL� SR� QRUPL� ]QDQVWYHQHJD
NRPXQDOL]PD� SULSDGDMR� YVHP� �1HXPDQ�� ������ ����
]D]QDPXMH�LGHMD�REáH�GRVWRSQRVWL�GR�]QDQMD���LQ�QH�GR
]QDQRVWL�� 9� WHP� VPLVOX� MH� REáH� GRVWRSQD� VDPR� UHSUH�
]HQWDFLMD�]QDQMD��NRQNUHWQR�Y�SULPHULK��NR�VR�]QDQVWYH�
QD�GHMVWYD�GDQD�Y�LQWHOHNWXDOQL�SUHPLVOHN�MDYQRVWL�

386� JLEDQMH� MH� WL� GYH� SRGURáML� VWURJR� ORáLOR�� 9� SR�
URáLOX�.UDOMHYH�GUXÌEH� VR� VH� NRW� MDYQRVW� GHILQLUDOL� áODQL
UD]OLáQLK�LQVWLWXFLM��RVHEH��YNOMXáHQH�Y�RUJDQL]DFLMR�GHOD
Y� LQVWLWXFLMDK� SROLWLáQHJD� LQ� HNRQRPVNHJD� VLVWHPD�� NRW
YROLYFL� LQ�SRVDPH]QLNL��NL�VH�RGORáDMR�QD�]DVHEQL� UDYQL
�%RGPHU������������QH�SD�NRW�GUÌDYOMDQL��NL�VRGHOXMHMR�Y
UD]SUDYL���'UXÌEHQR�SROLWLáQD���+ROVFKHU�Y�3HWHUV�������
��� SDUWLFLSDWLYQD� GLPHQ]LMD� MDYQRVWL�� NL� MR� SRXGDUMD
GLVNXU]LYQD�WHRULMD�MDYQRVWL��Y�VDPL�NRQFHSWXDOL]DFLML�SR�
SXODUL]DFLMH� ]QDQRVWL� QL� ELOD� SUHGYLGHQD�� NRW� WXGL� QH
VIHUD�� Y� NDWHUL� EL� ELOR� ]� DUJXPHQWL� SRGSUWR� SUHREOLNR�
YDQMH�UD]OLáQLK� LQWHUHVRY�VSORK�PRÌQR��2GORáLWYH��NL�EL
MLK� SUHGODJDOD� ]QDQRVW� ]D� XSUDYOMDQMH� ODVWQH� GHMDYQRVWL�
QDM� EL� ELOH� QDVORYOMHQH� QHSRVUHGQR� QD� LQVWLWXFLMH� SROL�
WLáQHJD� VLVWHPD�� SDVLYQD� MDYQRVW� SD� QDM� EL� MLP� WLKR� SUL�
WUGLOD� RE� YQDSUHMÊQML� L]JUDGQML� ]QDQRVWL� QDNORQMHQH
PQHQMVNH�NOLPH��/MXGVWYX��NL�JD�VHVWDYOMDMR�SRVDPH]QLNL
LQ�VNXSLQH��WDNR�QL�RPRJRáHQD�YORJD�áODQD�SROLWLáQH�MDY�
QRVWL�QD�QDáLQ�L]VWRSD�L]�VYRMH�SURIHVLRQDOQH�DOL�]DVHEQH
YORJH�� WDNR� GD� EL� ODKNR� VRGHORYDO� Y� �SROLWLáQLK�� RGOR�
áLWYDK��Y�NDWHULK�VRGHOXMH�GUXÌEHQR�LQ�SROLWLáQR�]QDQMH��
NDU� SUHGYLGHYD� �GUXÌEHQR�SROLWLáQD�� GLPHQ]LMD�� 3ROLWLá�
QR�]QDQMH�VH�QHSRVUHGQR�YHÌH�QD�NRQIOLNWH�Y�GUXÌEL��NL
MLK�Y�NRQNUHWQHP�SULPHUX�VSURÌDMR�YSUDÊDQMD�SULPHUQRVWL
UD]LVNRYDOQLK�SROLWLN��RGQRV�SROLWLNH�GR�]QDQRVWL�LQ�GUXÌ�
EH�� QDPHQ� SRUDEH� MDYQLK� VUHGVWHY� LQ� ÊH� EL� ODKNR� QD�
ÊWHYDOL�� 7L� NRQIOLNWL� VR� SORG� UD]OLáQLK� SRJOHGRY� QD� VYHW�
UD]OLáQLK�NRQFHSFLM�R�VNXSQHP�GREUHP�LQ�VH�QHPDORNUDW
UD]YLMHMR� RNURJ� ÌLYOMHQMVNLK� VWLORY�� SRMDVQMXMH� *OLFNHQ
������� ������ 3RNULWMH� WH� GLPHQ]LMH� WDNR� YNOMXáXMH� NRQ�
FHSWXDOQL�GLDORJ�R�]QDQRVWL�LQ�SROLWLNDK�QMHQHJD�YRGHQMD
]� RUJDQL]DFLMR� IRNXVQLK� VNXSLQ�� GUÌDYOMDQVNLK� HWLáQLK
NRPLVLM�� IRUXPRY� LWG�� 9� QDVSURWQHP� SULPHUX�� EUH]� SR�
NULWMD�GUXÌEHQR�SROLWLáQH�GLPHQ]LMH��áODQ� MDYQRVWL� ODKNR
VRGHOXMH�Y�SROLWLáQLK�RGORáLWYDK�VDPR�NRW�áODQ�GRORáHQH
]DVHEQH� DOL� SROLWLáQH� RUJDQL]DFLMH� DOL� SD� NRW� YROLYHF�� V
WHP�SD�QMHJRY�RGQRV�GR�]QDQRVWL�REVHJD�GHMDYQRVWL�]D�
LQWHUHVLUDQHJD� ODVWQLND� DOL� SROLWLND�� NL� GHOXMH� VWUDWHÊNR
�XSRUDEOMD� PHGLMD� GHQDUMD� DOL� PRáL��� DOL� NRW� SDVLYQHJD
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GUÌDYOMDQD��NL�SD�QH�PRUH�YSOLYDWL�QD�VLVWHPVNH�PHKDQL]�
PH� SROLWLNH� GUXJDáH� NRW� SUHNR� L]UDÌDQMD� WLKH� SRGSRUH
GRORáHQLP�SROLWLáQLP�VWUDQNDP�

1DVSURWQR� NRW� MDYQD� VIHUD� SD� ]QDQRVW� NRW� SRGURáMH
GUXÌEH�QL�REáH�GRVWRSQD�� MH�QDáHORPD�OH�YVHP�YLGQD��
SRJRML�GRVWRSD�GR�]QDQRVWL� LQ� MDYQRVWL� VR� UD]OLáQL�� WDNR
NRW� VWD� VL� UD]OLáQL� GRPHQL� GUXÌEHQHJD� ÌLYOMHQMD�� 6DPH
SUDNVH�SRSXODUL]DFLMH�]QDQRVWL�LQ�NRQNUHWQR�JLEDQMD�386
VR�]DMHOH�R]DYHÊáDQMH�MDYQRVWL�R�SR]LWLYQLK�SODWHK�]QDQ�
VWYHQHJD� UD]LVNRYDQMD� LQ� UHSUH]HQWDFLMR� GRORáHQLK� LQWH�
UHVRY�R� L]NRULÊáDQMX� WHKQRORJLM� RE� SRGSRUL� DUJXPHQWRY
]QDQVWYHQH� VIHUH�� V� WHP� SD� VH� MH� SRNULOD� SUHGYVHP� �YL�
]XDOQR�LQWHOHNWXDOQD�� �+ROVFKHU� Y� 3HWHUV�� ������ ��� GL�
PHQ]LMD� MDYQRVWL�� NL� MR� MH� WXGL� PQRJR� ODÌMH� GRVHáL� NRW
�GUXÌEHQR�SROLWLáQR���NRW�GRND]XMHMR�DYWRUML��NL� UD]LVNX�
MHMR�QDUDYR� MDYQRVWL� Y� VRGREQLK� GUXÌEDK� �3HWHUV�� �����
7KRPSVRQ���������9L]XDOQR�LQWHOHNWXDOQD�GLPHQ]LMD�MH�Y
ELVWYX�UHSUH]HQWDWLYQD�LQ�Y�QDÊHP�SULPHUX�YNOMXáXMH�NR�
PXQLFLUDQMH�R�GHMVWYLK� LQ� LQIRUPDFLMDK��NL� MLK�SURGXFLUD
]QDQRVW��*UDGL�QD�UD]ÊLUMDQMX�NRJQLWLYQHJD�]QDQMD��NL�JD
SRVHGXMHMR� HNVSHUWL�� LQ� QH� GRSXÊáD� YUHGQRWQH� SOXUDO�
QRVWL��]DWRUHM�MH�GLDORJ��Y�NROLNRU�VH�UD]YLMH��IXQNFLRQDOQR
QDUDYQDQ�Y�VPLVOX�L]PHQMDYH�DUJXPHQWRY��NL�QDVODYOMDMR
DEVWUDNWQL� VLVWHP� ]QDQVWYHQHJD� UD]LVNRYDQMD� Y� GLPHQ�
]LMDK�XSRUDEOMHQLK�PHWRG�UD]LVNRYDQMD�LQ�NRQNUHWQH�YVH�
ELQH� UH]XOWDWRY� UD]LVNRYDQMD�� /DLáQL� MDYQRVWL� MH� UDYQR
]DUDGL� ÊLENLK� NDSDFLWHW� SRNULYDQMD� NRJQLWLYQHJD� ]QDQMD
QDPHQMHQD�YORJD� UHFHSWRUMD��PHGWHP�NR� VH�]QDQRVW� UH�
SUH]HQWLUD�SUHG�QMR�

'RVWRS�GR�MDYQH�VIHUH�MH�XQLYHU]DOHQ��Y�SUDNVL�SD�JD
NURML� GUXÌEHQL� YSOLY�� NL� Y�PRGHUQL� GUXÌEL� QL� QRUPLUDQ�
PHGWHP�NR�MH�]QDQRVW�PRJRáH�ÊH�HGLQD�VIHUD��NMHU�VORYHV
LQ�YSOLY�ODKNR�UD]XPHPR�NRW�NUPLOQL�PHGLM��WHPHOMHá�QD
DNDGHPVNLK� QDVORYLK� �+DEHUPDV�� ����E�� ������ NDWHULK
SRVHGRYDQMH�Y�GRYROM�YHOLNL�NROLáLQL�DYWRPDWL]LUD�GRVWRS
GR� QMH�� 3UDY� WDNR� VR� UD]OLáQL� QDáLQL� VSRUD]XPHYDQMD�
àODQL� MDYQRVWL� UH]XOWDWH� UD]SUDYH� GRVHÌHMR� ]� XSRUDER
SUDNWLáQHJD� UD]XPD��PHGWHP�NR� VH� ]QDQVWYHQLNL� SRVOX�
ÌXMHMR� ]QDQVWYHQH� PHWRGH�� QD� NDWHUR� DSOLFLUDMR� QDáHOR
RUJDQL]LUDQHJD�VNHSWLFL]PD�LQ�NRJQLWLYQHJD�]QDQMD�
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=QDQVWYHQL� FHQWUDOL]HP�� DSOLFLUDQ� QD� WHKQRNUDWVNR
REOLNRYDQMH� SROLWLN�� JUDGL� QD� QH]PRWOMLYRVWL� LQ� QHYWUDO�
QRVWL� HNVSHUWQHJD� ]QDQMD�� NDU� VR� GUXÌEHQD� GHMVWYD� QH�
PDORNUDW�SRVWDYLOD�QD�ODÌ��:DOWHU�/LSSPDQQ�MH�ÌH�Y�SUYL
SRORYLFL� ���� VWROHWMD� ]� YHOLNR� VNHSVR� RFHQMHYDO� VSRVRE�
QRVW�MDYQRVWL�UD]XPHWL��SUHPLVOLWL� LQ�L]REOLNRYDWL�PQHQMD
R� YHGQR� NRPSOHNVQHMÊHP� VYHWX�� ]DWR� QDM� EL� WR� QDORJR
RSUDYOMDOL� VWURNRYQMDNL�� �7HRUHWLáQR� EL� PRUDOL� ]D� YVDN
SUHGPHW�L]EUDWL�QDMYHáMHJD�VWURNRYQMDND��7RGD�áHSUDY�MH
L]ELUD� VWURNRYQMDND� GRVWL� ODÌMD� NRW� L]ELUD� UHVQLFH�� MH� ÊH
YHGQR� SUHWHÌND� LQ� SRJRVWR� QHSUDNWLáQD�� 6WURNRYQMDNL
VDPL� QLVR� QLWL� QDMPDQM� SUHSULáDQL�� NDWHUL� L]PHG� QMLK� MH

QDMEROM� VWURNRYHQ�� �/LSSPDQQ�� ������ ���������� *OHGH
QD� WLSVNR� GHOLWHY� ]QDQMD� VWURNRYQMDNL� SR� WHKQRNUDWVNL
LGHML� YODGDQMD� SUL� RGORáLWYDK� SULVSHYDMR� HNVSHUWQR� ]QD�
QMH��YHQGDU�MH�ÌH�/LSSPDQQ�WLKR�SUL]QDO��GD�QLWL�]DáHWHN
L]ELUH� SRWL� UHÊHYDQMD� QL� SUHPRáUWHQ�� =QDQVWYHQL� QHSLV�
PHQRVWL� MDYQRVWL� VH� WDNR� RE� ERN� SRVWDYL� QH]DXSDQMH� Y
LQWHUHVQR� QHYWUDOQR� ]QDQRVW� LQ� Y� YUHGQRWQR� SULPHUQRVW
L]EUDQLK� VWUDWHJLM� UHÊHYDQMD� GUXÌEHQLK� YSUDÊDQM� �� *OLF�
NHQ�UD]OLNXMH�PHG�XßLQNRYLWRVWMR�HNVSHUWRY�LQ�GUXÌEHQR
SULPHUQRVWMR� UHÊLWHY��NL� MR�SRG�YSUDÊDM�SRVWDYOMDMR�FLYLO�
QR�GUXÌEHQH�VNXSLQH� �*OLFNHQ��������������9�VRGREQLK
SOXUDOQLK� GUXÌEDK� VH� WD� UD]NRUDN� NDÌH� Y� ]DYUDáDQMX
SDWHUQDOL]PD�L]EUDQLK�VWURNRYQMDNRY��V�áLPHU�VH�]QDQVW�
YHQL� FHQWUDOL]HP� VRRáD� V� VSR]QDQMHP� GUÌDYOMDQRY� R
XSRUDEL� UH]XOWDWRY� ]QDQVWYHQHJD� UD]LVNRYDQMD� ]D� OHJLWL�
PDFLMR�REODVWL�WHU�NRQWUROR�QDG�YODGDQLPL��àODQL�MDYQRVWL
VR� QD� SRGODJL� VYRMLK� ÌLYOMHQMVNLK� L]NXÊHQM� ]QDQRVW
SRYH]DOL� V� SDUWLNXODUQLPL� LQWHUHVL�� NDWHULK� QRVLOFL� WXGL� Y
VRGREQRVWL� VSRQ]RULUDMR� ]QDQVWYHQD� RGNULWMD� LQ� QMLKRYR
XSRUDER�VNR]L� WHKQRORJLMR��1H�JUH�SR]DELWL�QD�SULPHUH�
NR� VR� QD� SUYL� SRJOHG� SOHPHQLWD� GHMDQMD� GLVHPLQDFLMH
]QDQMD�]D� VHERM� VNULYDOD�QDPHUR�XWUMHYDQMD�GUXÌEHQHJD
UHGD�LQ��QD�SULPHU�� L]REUDÌHYDQMD�GHODYFHY�]�QDPHQRP
SRYHáDQMD� QMLKRYH� GHORYQH� XáLQNRYLWRVWL�� GRND]XMHWD
*UHJRU\� LQ�0LOOHU� ������������ 7HRULMH�� NL� VH� QDSDMDMR� L]
NULWLáQH� VRFLRORÊNH� WUDGLFLMH� SURXáHYDQMD� ]QDQRVWL� LQ
WHKQRORJLMH��5HVWLYR��������%LMNHU��������QXGLMR�]DQLPLY
YSRJOHG� Y� SURFHVH�� NL� MLK� ]D]QDPXMHMR� LQWHUHVL� LQ
NRQIOLNWL� VLO�SURGXNFLMH� �GHOD� LQ�NDSLWDOD���$YWRUML� SR�HQL
VWUDQL�SRG�YSUDÊDM�SRVWDYOMDMR�DYWRQRPQRVW�]QDQRVWL��SR
GUXJL�VWUDQL�SD�WXGL�VDPH�UD]LVNDYH���QDMYHáNUDW�DGPLQL�
VWUDWLYQH���R�QHYHGQRVWL�áODQRY�MDYQRVWL�

7DNÈQH�UD]LVNDYH�UHVSRQGHQWH�L]WUJDMR�L]�GUXÊEHQHJD
NRQWHNVWD� LQ� VR� VDPH� SR� VHEL� QHVSRVREQH� DQDOLWLßQR
UD]LVNDWL�DOL�NRQWUROLUDWL�SRWHQFLDOQR�VSUHPHQOMLYH��GUXÊ�
EHQR�YVLGUDQH�SRPHQH��NL� MLK� LPDMR� VWURNRYQL� L]UD]L�]D
GUXÊEHQH�DNWHUMH��0HWRGD�DQNHWQH�UD]LVNDYH�ÊH�SR�VYRML
PHWRGL� GHNRQWHNVWXDOL]LUD� ]QDQMH� LQ� UD]XPHYDQMH� WHU
YVLOMXMH�SUHGSRVWDYNR��GD�QMHQ�SRPHQ�REVWDMD�QHRGYLVQR
RG� ßORYHÈNLK� VXEMHNWRY�� NL� VR� YNOMXßHQL� Y� GUXÊER
�:\QQH�������������

$QNHWQR�UD]LVNRYDQMH�MH�]DNULOR�QH]DXSDQMH��NL�VR�JD
OMXGMH� JUDGLOL� L]� ODVWQLK� VUHáDQM� ]� ]QDQRVWMR� LQ� QMHQR
XSRUDER�Y�QMLKRYLK� ODVWQLK�ÌLYOMHQMLK��=�DQNHWQLP� UD]LV�
NRYDQMHP�L]PHUMHQR�QHUD]XPHYDQMH�YVHELQH�SUDY�ODKNR
SRPHQL� WXGL� UD]XPHYDQMH� YSOLYD� RUJDQL]DFLMH� L]NRUL�
ÊáDQMD�UD]LVNRYDOQLK�UH]XOWDWRY�LQ� ODVWQLÊNLK�SRYH]DY�QD
]QDQRVW��NDU�NDÌH�QD�WR��GD�VH�MDYQRVW�]DYHGD�LQWHUHVRY�
NL� SRVHJDMR� Y� ]QDQRVW�� UH]XOWDW� SD� MH� FLQLáQD� QH]DLQ�
WHUHVLUDQRVW� LQ� QH]DXSOMLYRVW� GUÌDYOMDQRY� GR� ]QDQRVWL
�:\QQH������������

,UZLQ�Y� VYRMHP�GHOX�SULNDÌH� ÊWXGLMH� WUHK�SULPHURY� �
PRJRáH� ÊH� QDMEROM� ]QDQ� MH� SULPHU� EROH]QL� %6(� ��QRULK
NUDY��� �� Y� NDWHULK� VR� SROLWLáQL� LQ� HNRQRPVNL� DNWHUML� L]�
NRULVWLOL� VYRMR�PRá�NRQWUROH�NRPXQLNDFLMVNLK�NDQDORY� LQ
RNYLUMDQMD� MDYQH� UD]SUDYH�� SUDY� WDNR� SD� VR�PRáQH� NRU�
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SRUDFLMH�YSOLYDOH�QD�SRJRMH� UD]LVNRYDQMD� SRVOHGLF� RPH�
QMHQH�EROH]QL�]D�RNROMH�LQ�]GUDYMH�OMXGL��,UZLQ������������
2VUHGQMD�ODVWQRVW�WDNÊQHJD�RNYLUMDQMD�MH��GD� L]MDYH�DNWHU�
MHY�JUDGLMR�QD�PLWX�R�QH]PRWOMLYL� ]QDQRVWL�� NL�QL�SUHSR�
MHQD�]�QDVSURWML� LQ�QHSRMDVQMHQLPL� IHQRPHQL��NL�VH� ODKNR
SRNDÌHMR�ÌH�RE�UDKOR�VSUHPHQMHQLK�ODERUDWRULMVNLK�SRJR�
MLK�� 6OHGQML� VR�QDPUHá� VDPR�JURE� SULEOLÌHN� SRJRMHP�� NL
YODGDMR� Y� ]XQDQMHPX� VYHWX�� WHJD� SD� OMXGMH� QD� SRGODJL
VYRMLK�YVDNGDQMLK�L]NXÊHQM�QHPDORNUDW�FHOR�EROMH�SR]QDMR
NRW�]QDQVWYHQLNL��0DVVLPLDQR�%XFFKL� �������SRMDVQMXMH�
GD� QHJRWRYR�� NRQIOLNWQR� LQ� QDNOMXáQR� R]DGMH� UD]LVNRYD�
QMD�VNRUDM�SUDYLORPD�RVWDQH�VNULWR�RáHP� MDYQRVWL��9�VYR�
MHP�PRGHOX�GLVHPLQDFLMH�]QDQVWYHQLK�UH]XOWDWRY�XSRUDEL
NRQFHSW��]DRGUMD���NL�JD� MH� UD]YLO�*RIPDQQ�� �6R�SURVWRUL�
VLWXDFLMH��Y�NDWHULK� VH�GHOD�]QDQRVW��PQRJRNUDW� V�NRPEL�
QLUDQMHP�QHVNODGQLK�HQRW�]QDQMD� LQ�PDÊLQHULMH�Y�NDRWLá�
QLK�SURFHVLK�SRVNXÊDQMD��QD�NDWHUH�YSOLYDMR�GUXÌEHQL� LQ
RVHEQL� IDNWRUML� �QD� SULPHU� LQWHUHVL�� QH]QDQVWYHQD� YHUR�
YDQMD� LWG���� �%XFFKL��������������=� ]DNULWMHP� ]DRGUMD� VH
]QDQRVW�UHSUH]HQWLUD�NRW�VIHUD�JRWRYRVWL�LQ�QH]PRWOMLYRVWL�
NL�]DNULMH�UD]GDOMR�PHG�GROJR� LQ�QLNDNRU�QH� LQWHUHVRY� L]�
SUD]QMHQR�SRWMR�GR�]QDQVWYHQHJD�RGNULWMD�LQ�UD]ÊLUMDQMHP
]D�GUXÌER�XSRUDEQLK�]QDQVWYHQLK�UH]XOWDWRY��'LVNXU]�RE�
MHNWLYQRVWL�]DNULMH�QDVSURWMD�PHG�SRVDPH]QLPL�]QDQVWYH�
QLPL�SULVWRSL�LQ�PHWRGDPL��REHQHP�SD�SRVDPH]QL�RNYLUML�
NL� MLK�XSRUDEOMDMR�GRORáHQL� LQWHUHVQL� FHQWUL�� WHNPXMHMR� ]
QDVSURWQLPL� LQWHUSUHWDFLMDPL� LVWH� MDYQR�SUREOHPDWL]LUDQH
]DGHYH�� 5HSUH]HQWDFLMH� ]DGHY� SRVNXÊDMR� SRVWDYLWL� NDU
QDMEROM� QHSUHSXVWQH�PHMH� MDYQH� UD]SUDYH� LQ� GRORáLWL� WH�
PDWVNR�SRYH]DQH�ODVWQRVWL�REMHNWD�SR]RUQRVWL��NL�MLK�UD]�
SUDYD� ÊH� ODKNR� ]DMHPD�� V� WHP� SD� �OHJLWLPLUDMR� �SDUWLNX�
ODUQH��LQWHUHVH�NRW�REáH���NDU�ELVWYHQR�SULVSHYD�N�QMLKRYL
SUDNWLáQL� UHDOL]DFLML� �� LQ�DOL� VSHFLILáQL� GUXÌEHQL� SRORÌDM
DNWHUMD�PRáL���6SOLFKDO��������6����

1H]DLQWHUHVLUDQRVW��RGNULWD�V�SRPRáMR�DQNHWQHJD�UD]�
LVNRYDQMD��MH�QHSRVUHGHQ�L]UD]�QH]DXSDQMD��NL�JD�VSURÌD
SRPDQMNDQMH� NRQFHSWXDOQR� QDUDYQDQHJD� GLDORJD� PHG
]QDQRVWMR�� MDYQRVWMR� LQ� MDYQR� REODVWMR� �SROLWLáQLP� VLVWH�
PRP���:\QQH�XJRWDYOMD��GD�OMXGMH�RFHQMXMHMR�HNVSHUWQR
]QDQMH� JOHGH� QD� WR�� DOL� MLP� SRPDJD� UHÊHYDWL� NRQNUHWQH
SUREOHPH�� V� WHP� SD� ]QDQVWYHQD� VIHUD� SULGRELYD� DOL
L]JXEOMD� NUHGLELOQRVW�� �'RMHPDQMH� ]QDQRVWL� QH� WHPHOML
WROLNR�QD�LQWHOHNWXDOQL�VSRVREQRVWL��WHPYHá�QD�GUXÌEHQR�
LQVWLWXFLRQDOQLK� IDNWRUMLK�� NL� ]DGHYDMR� GRVWRS�� ]DXSDQMH
LQ�SRJDMDQMD�Y� UD]PHUMX�GR�YVLOMHQH�DYWRULWHWH�� �:\QQH�
����������6SR]QDQMH�R�SUHSUHNDK�VRGHORYDQMD�SROLWLáQH�
JD� ]QDQMD� MDYQRVWL� Y� RGORáLWYDK� R� UHJXODFLML� SRVOHGLF
]QDQVWYHQHJD� UD]LVNRYDQMD� ]DWR� WHRULMR�� NL� VH� XNYDUMD� V
NRPXQLFLUDQMHP� ]QDQRVWL�� YRGL� GR� SR]LYRY� N� YNOMXáH�

YDQMX�MDYQRVWL�Y�]QDQVWYHQR�VIHUR��NDU�LPD�Y�]DáHWNX����
VWROHWMD�]D�SRVOHGLFR�WHRUHWVNR�LQ�LQVWLWXFLRQDOQR�JLEDQMH
]D��VRGHORYDQMH� MDYQRVWL�Y�]QDQRVWL�� �DQJO��3XEOLF�(QJD�
JHPHQW� LQ� 6FLHQFH� �� 3(6��� 9SUDÊDQMD� R�PRÌQHP� VRGH�
ORYDQMX�REHK�REUDYQDYDQLK�SRGURáLM�WDNR�SULGRELMR�QRYH
GLPHQ]LMH��NL�VH�GHORPD�YHÌHMR�QD�VSUHPHQMHQD�SRMPR�
YDQMD� NRPSHWHQF� áODQRY� MDYQRVWL�� Y� YHOLNL� PHUL� SD� QD
VSUHPHQMHQH�SRJRMH�SURGXNFLMH�]QDQMD��9�OXáL�REUDYQD�
YDQH�WHPDWLNH�MH�PRJRáH�ÊH�QDMEROM�SRPHPEQR�L]SRVWD�
YLWL�VSUHPHQMHQR�SRMPRYDQMH�MDYQRVWL��1DPUHá��GUXÌEH�
QR�SROLWLáQD� GLPHQ]LMD� MDYQRVWL� NRW� SXEOLNH� VH� ]GDM
QDGRPHÊáD� ]� YNOMXáHYDQMHP� GHOHÌQLNRY� Y� UD]LVNRYDOQL
SURFHV��MDYQRVW�NRW�QDUDYD�GHMDYQRVWL�SD�]�GHOHÌQLÊWYRP�
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2E�NRQFX�����VWROHWMD��Y��SRVWDNDGHPVNL��GREL��*UHF�
FR�������� VH� VIHUH�SURGXNFLMH�]QDQMD��SROLWLNH� LQ�HNRQR�
PLMH� SUHSOHWDMR�� RE� VSR]QDQMX� QH]DXSDQMD� GUÌDYOMDQRY
GR� ]QDQRVWL� LQ� QMHQLK� GHOHÌQLNRY� SD� NRQFHSFLMH� WLVWH
GUXÌEHQH� NDWHJRULMH�� NL� MR� WHRULMH� SRLPHQXMHMR� NRW� MDY�
QRVW��SULGRELMR�SDUWLFLSDWRUQH�SRWH]H�Y�REOLNL�GHOHÌQLÊWYD�
3ROLWLáQL� YSOLY� MDYQRVWL� QD� REODVW� MH� V� WHP� GRGDWQR
NRQWHNVWXDOL]LUDQ� ]� YSUDÊDQMHP� ORáLWYH� DYWRQRPQRVWL
GUXÌEHQLK� SRGVLVWHPRY� LQ� ]� YSUDÊDQMHP� GHPRNUDWLáQH
RGJRYRUQRVWL� SUHSOHWHQLK� VWUDQL�� 7H� VSUHPHPEH� VOHGLMR
SUHREOLNRYDQMX�RGQRVRY�Y�QDáLQX�SURGXNFLMH� ]QDQMD�� NL
MH� ]DMHW� Y� NRQFHSWX� SUHKRGD� L]� �1DáLQD� ��� Y� �1DáLQ� ��
�*LEERQV� HW�� DO��� ������� NMHU� VOHGQML� ]DMHPD� SURGXNFLMR
]QDQMD� Y� NRQWHNVWX� DSOLNDFLMH�� =QDQMH� MH� ]GDM� SURGXFL�
UDQR� ]�QDPHQRP� UHÊLWYH�GRORáHQHJD� SUREOHPD�� SR� QMH�
JRYL� UHÊLWYL�SD�SRYSUDÊXMHMR� UD]OLáQH� LQVWLWXFLMH� VRGREQH
GUXÌEH�� NL� L]KDMDMR� L]� SROLWLNH�� JRVSRGDUVWYD� DOL� FLYLOQH
GUXÌEH��NDU�]DKWHYD�DSOLNDWLYQR�XVPHUMHQR�WHU�WUDQVGLVFL�
SOLQDUQR�UD]LVNRYDQMH��3UL�UHÊHYDQMX�SUREOHPRY�Y�1DáLQX
�� VRGHOXMHMR� UD]LVNRYDOFL� UD]OLáQLK� GLVFLSOLQ� LQ� RUJDQL�
]DFLM��ERGLVL� MDYQLK� DOL� ]DVHEQLK�� ]QDQMH� MH� SURGXFLUDQR
QD� UD]OLáQLK� ORNDFLMDK�� V� áLPHU� VH� ]YLÊXMH� NRPSOHNVQRVW
UD]LVNRYDOQHJD�RNROMD��UD]LVNRYDOQH�VNXSLQH�SD�VH�QHSUH�
VWDQR�SUHREOLNXMHMR�JOHGH�QD�SRWUHEH�SR�GHOLWYL� UD]LVNR�
YDOQHJD�GHOD��/HQDUáLá�QD]RUQR�SUHGVWDYL��GD�VH�Y�UD]YLWLK
GUÌDYDK��RG�]QDQVWYHQLK�R]��DNDGHPVNLK� LQVWLWXFLM�SROHJ
RSUDYOMDQMD� WUDGLFLRQDOQLK� IXQNFLM� �L]REUDÌHYDQMH� LQ
UD]LVNRYDQMH�� PHG� GUXJLP� SULáDNXMH�� GD� QHSRVUHGQR
SULVSHYDMR� N� GUXÌEHQR�HNRQRPVNHPX� UD]YRMX� GUÌDYH�
�/HQDUáLá�� ������ ����� 1DÊWHWH� VSUHPHPEH� SULVSHYDMR� N
GRGDWQL� NRQWHNVWXDOL]LUDQRVWL� NRPXQLFLUDQMD��� N� SRWUHEL

� 3UHKRG� N� VSUHPHQMHQHPX� QDáLQX� NRPXQLFLUDQMD� Y� GDQGDQHV� GUXÌEHQR� GLVWULEXLUDQL� SURGXNFLML� ]QDQMD� ÊH� QDMEROMH� RSLÊH� PRGHO
]QDQVWYHQHJD�NRPXQLFLUDQMD�� NL� VWD�JD� SUHGVWDYLOD� G¤$QGUHD� LQ�'HFOLFK� ��������0RGHO�]GUXÌXMH� SUHM� ORáHQL� VIHUL�� ORáHQL� �VNXSQRVWL�
]QDQVWYHQLNRY� QD� HQL� LQ� ]DLQWHUHVLUDQLK� GHOHÌQLNRY� LQ� MDYQRVWL� QD� GUXJL� VWUDQL�� 7L� GYH� VNXSQRVWL� VWD� Y]SRVWDYLOD� Y� WHRULML� LQ� SUDNVL
IXQNFLMVNR�ORáHQL�GHMDYQRVWL��NRPXQLFLUDQMD�Y�]QDQRVWL��LQ��NRPXQLFLUDQMD�]QDQRVWL���)XQNFLMH�XGHOHÌHQFHY�VSRUD]XPHYDQMD�Y�PRGHOX
QLVR�YHá�SORG� ORáLWYH�SURVWRUD�]QDQVWYHQHJD� UD]LVNRYDQMD� LQ�RNROMD�]�QDPHQRP�RKUDQMDQMD� QMXQH�DYWRQRPLMH�� WHPYHá� VH� REOLNXMHMR
JOHGH�QD�RGQRVH��NL�VH�Y]SRVWDYOMDMR�VNR]L�]DGRYROMHYDQMH�LQWHUHVRY�VWUDQL�SRYSUDÊHYDQMD�SR�]QDQVWYHQLK�LQ�WHKQRORÊNLK�UHÊLWYDK�
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SR� GRVHJDQMX� GRJRYRURY� ]D� ]DJRWRYLWHY� NDU� QDMYLÊMH
XáLQNRYLWRVWL� VDPHJD� SURFHVD� UD]LVNRYDQMD� WHU� QHQD�
]DGQMH� N� ]JRÊáHQLP� NRPXQLNDFLMVNLP� WRNRYRP� PHG
VRGHOXMRáLPL� VWUDQPL��.RW�XJRWDYOMD�ËHQNR�� Y�1DáLQX��
ÌH� RE� SRVWDYLWYL� UD]LVNRYDOQHJD� SUREOHPD� VRGHOXMHMR
SRVDPH]QLNL� LQ� LQWHUHVQH� VNXSLQH�� NL� MLK� MH� 1DáLQ� �
L]Y]HO� L]� QDáUWRYDQMD� UD]LVNRYDOQHJD� GHOD�� �2PHQMHQL
SRVDPH]QLNL� LQ� VNXSLQH� ]GDM� SRVWDQHMR� DNWLYQL� XGHOH�
ÌHQFL�Y�GHILQLUDQMX�LQ�UHÊHYDQMX�SUREOHPRY��SUDY�WDNR�SD
SUL� QMLKRYL� HYDOYDFLML�� NDU� SRPHQL�� GD�PRUDMR� ELWL� XSR�
ÊWHYDQH� WXGL� QMLKRYH� YUHGQRWH� LQ� SUHIHUHQFH�� �ËHQNR�
������������2GSLUDQMH�]QDQRVWL�VH�QD�WD�QDáLQ�QHGYRP�
QR�SRYHáXMH��YHQGDU� QDMYHá� QD� SRGURáMLK�� NL� ]DKWHYDMR
DSOLNDFLMR� NRJQLWLYQHJD� �HNVSHUWQHJD�� ]QDQMD�� REHQHP
SD� MR� RJURÌDMR�YGRUL� SROLWLáQHJD� LQ� HNRQRPVNHJD� VLVWH�
PD�WHU�QMXQH�LQVWUXPHQWDOQH�UDFLRQDOQRVWL��NL�QL�VNODGQD
]� QRUPDPL� ]QDQVWYHQH� VNXSQRVWL�� 1DáLQ� �� MH� PRJRáH
UD]XPHWL� NRW� NULWLNR� DYWRQRPLMH� ]QDQRVWL� Y� �DNDGHPVNL
HUL�� LQ�QMHQH�UD]GDOMH�RG�ODLáQH�MDYQRVWL��YHQGDU�SD�VDP
SR� VHEL� ÊH� QH� YNOMXáXMH� GLDORJD� PHG� GHOHÌQLNL� LQ� MDY�
QRVWMR���SURVWRUL�]D�NRQFHSWXDOQL�GLDORJ�R�SRPHQX�]QD�
QRVWL� LQ� WHKQRORJLMH� VH� ÊHOH� RGSLUDMR� ]DUDGL� VSHFLILáQLK
LQWHUHVRY� LQ� SRVOHGLF� UD]LVNRYDQMD�� NL� MLK� MDYQRVW� ODKNR
QDVORYL� V� VYRMLP� SUDNWLáQLP� UD]XPRP�� $YWRUML� PRGHOD
1DáLQ���SUL]QDYDMR��GD�SRVOHGLFH� UD]LVNRYDQMD�QHPDOR�
NUDW�VHÌHMR�áH]�QDYLGH]QL�URE�PHG�]QDQRVWMR�LQ�GUXÌER�
V� áLPHU�SULKDMD�GR�]DKWHY� SR�SRYHáDQL� GUXÌEHQL� RGJR�
YRUQRVWL� LQ� GR� DUJXPHQWRY�� NL� ]QDQRVW� QH� SRYH]XMHMR
QXMQR�]�GUXÌEHQR�NRULVWQRVWMR�� �6� WHP�MH�SRYH]DQ�DUJX�
PHQW��GD�QLá�YHá�QL�PRJRáH�RKUDQLWL�]QDQVWYHQLK�LQ�WHK�
QLÊNLK� HNVSHULPHQWRY� Y� ODERUDWRULMLK� NRW� WDNLK� LQ� GD� MH
GUXÌED� VDPD� SRVWDOD� ODERUDWRULM� ]D� HNVSHULPHQWH�� NL� EL
PRUDOL� ELWL� NRQWUROLUDQL� Y� EROM� GUXÌEHQL� LQ� áYUVWL� VPHUL�
�*LEERQV� HW� DO��� ������ ����� ÉH� YHá�� LQVWUXPHQWDOQD� UD�
FLRQDOQRVW�� NL� ]D� NUPLOMHQMH� WDNR� REáXWOMLYHJD� SRGURáMD
NRW� MH� ]QDQRVW�� XSRUDEOMD� PRá� LQ� GHQDU�� L]SRGULYD� NR�
PXQLNDWLYQH� �N�VSRUD]XPX�XVPHUMHQH��QDáLQH�GUXÌEHQH
LQWHJUDFLMH�� V� NDWHULPL� EL� ELOL� GRJRYRUL�PHG� LQWHUHVQLPL
VNXSLQDPL�ODKNR�GHPRNUDWLáQR�LQ�]DYH]XMRáH�SUHREOLNR�
YDQL�� LQ� WR� YHGQR� ]QRYD� LQ� ]QRYD� Y� RGYLVQRVWL� RG� SR�
VOHGLF�� NL� MLK� ER� GUXÌED� L]NXVLOD� Y� WHNX� áDVD�� .HU� VR
UD]LVNRYDOQH� VNXSLQH� Y� 1DáLQX� �� REOLNRYDQH� ]� QDPH�
QRP� UHÊLWYH� WRáQR� GRORáHQHJD� SUREOHPD�� LQ� ]DWR� QDM�
YHáNUDW�RE�QMHJRYL�UHÊLWYL�UD]SDGHMR���SRMDVQMXMHMR�*LE�
ERQV� LQ� VRGHODYFL� ������� ���� MH� ]� YLGLND� XSRUDEH�]QDQ�
VWYHQLK� UH]XOWDWRY� ÊH� WROLNR� SRPHPEQHMÊD� VIHUD�� NL
RPRJRáD� MDYQR� UD]SUDYR� R� SRWHK� UD]LVNRYDQMD� LQ� QMH�
JRYLK�SRVOHGLFDK�WXGL�WDNUDW��NR�VR�UH]XOWDWL�ÌH�DSOLFLUDQL
VNR]L�WHKQRORJLMR�LQ�VR��QD�SULPHU��YLGQL�VDPR�ÊH�Y�VIHUL
GHOD�LQ�SRWURÊQMH�

'UÌDYOMDQ� DOL� GUÌDYOMDQND� MH� Y� WHP� VSUHPHQMHQHP

NRQWHNVWX� UD]XPOMHQD�QD�GYD�RVQRYQD�QDáLQD�� (Q�QDáLQ
JOHGD� QD� SRVDPH]QLND� NRW� QD� �QHGROÌQHJD� QDYDGQHJD
GUÌDYOMDQD��� NL� ÊH� QLPD� L]REOLNRYDQLK� VWDOLÊá� GR� SUREOH�
PRY��NL�MLK�VSURÌD�XSUDYOMDQMH�]QDQRVWL�LQ�WHKQRORJLMH��LQ
ER� ÊHOH� V� VWURNRYQR� XVPHUMHQLP� L]REUDÌHYDQMHP� ODKNR
REOLNRYDO�HNVSHUWQR�PQHQMH�R�GRORáHQL� ]DGHYL��3UL�GUX�
JHP�SRJOHGX� VR�GUÌDYOMDQL�]DVWRSDQL�Y�]QDQRVWL�NRW�GH�
OHÌQLNL� Y�SURGXNFLML� ]QDQMD��:\QQH� LQ� VRGHODYFL� ������
���� SRMDVQMXMHMR� RED� RVQRYQD� WLSD�� 3UYL� WLS� Y� SUYHP
NRUDNX�ÊH�QH�SUHGYLGHYD�GHOHÌQLNRY�GUÌDYOMDQRY��WHPYHá
QDMSUHM�YNOMXáXMH�GUÌDYOMDQH�Y�L]REUDÌHYDQMH�]�QDPHQRP
VWURNRYQHJD� XVSRVDEOMDQMD� LQ� QDWR� Y� GUXJHP� NRUDNX
SDUWLFLSDFLMR� Y� UD]SUDYL� QD� DEVROYLUDQHP� SRGURáMX�� =D
RED� WLSD� VH� SULáDNXMH� VRGHORYDQMH� GUÌDYOMDQRY� V� NRJ�
QLWLYQLP�WLSRP�]QDQMD�Y�UD]LVNRYDQMX��NR�MX�SRYHÌHPR�ÊH
]� LQWHUHVL�VRGHOXMRáLK�VWUDQL��SD�YNOMXáXMHWD�ÊWLUL�RVQRYQH
WLSH�RUJDQL]LUDQMD�]QDQVWYHQHJD�GHORYDQMD�LQ�QMHJRYH�UH�
JXODFLMH��.R�DSOLFLUDPR�VRGHOXMRáR� MDYQRVW�QD� �1DáLQ���
�*LEERQV�HW�DO���������]QDQVWYHQR�SURGXNFLMR�DOL�QD��WURM�
QR� VSLUDOR��� �/H\GHUVGRUII� LQ�(W]NRZLW]��������� NMHU� VH� Y
REHK�PRGHOLK�]QDQVWYHQD�SURGXNFLMD�SUHSOHWD� V�SROLWLNR
LQ� JRVSRGDUVWYRP�� GRELPR� ÊWLULáOHQR� WLSRORJLMR� RGQRVD
�MDYQRVW����]QDQRVW���-DYQRVW�� ODKNR�]DVWRSDWD�GYH�VWUDQL�
PQRÌLFD��QHYWUDOQLK��GUÌDYOMDQRY�DOL�DQJDÌLUDQD�VNXSLQD
GHOHÌQLNRY��7XGL�SUYLP�MH�SUL]QDQD�DNWLYQD�YORJD��YHQGDU
OH�SRG�SRNURYLWHOMVWYRP�VWURNRYQMDNRY�L]�]QDQRVWL��NL�QDM�
SUHM� L]REUD]LMR� VRGHOXMRáH�� LQ� VH� WDNR� L]RJQHMR� SRVD�
PH]QLNRP�LQ�VNXSLQDP�]�ÌH�REOLNRYDQLPL��DNWLYLVWLáQLPL�
VWDOLÊáL�LQ�PQHQML��'UXJR�VWUDQ�SD�SUHGVWDYOMDMR�GHOHÌQLNL
UD]LVNRYDOQHJD�SURFHVD��NL�ÌH� LPDMR� ODVWQR�YQDSUHM�GHIL�
QLUDQR�XVPHULWHY� VRGHORYDQMD� Y� ]QDQRVWL�� 6WUDQL�SROLWLNH
LQ�HNRQRPLMH��NL�VRGHOXMHWD�]�]QDQRVWMR��SD�VH�REOLNXMHWD
JOHGH�QD�YHáMR�YORJR�HQHJD�DOL�GUXJHJD�VLVWHPD�Y�SURGXN�
FLML�]QDQMD��NDU�LPD�]D�SRVOHGLFR�UD]OLáQR�VWRSQMR�]DYH]H
N� GHPRNUDWLáQL� RGJRYRUQRVWL�� QD� HQL� VWUDQL� YHáMD� YORJD
SROLWLáQHJD� VLVWHPD�� NL� QDM� EL� ELO� Y� QDáHOX� RGJRYRUHQ
GUÌDYOMDQRP�� WL� SD� QDM� EL� JD� QDG]RURYDOL� DOL� VH� VOHGHá
UHSXEOLNDQVNL�LGHML�VSR]QDOL�Y�QMHP��QD�GUXJL�VWUDQL�SR�QD�
áHOX�OLEHUDOQH�WHRULMH�YHáMD�QHJDWLYQD�VYRERGD�HNRQRPLMH
RG�REODVWL�LQ�MDYQHJD�QDG]RUD�WHU�VSUHPOMDMRáD�QL]ND�GH�
PRNUDWLáQD�RGJRYRUQRVW�]D�SRVOHGLFH� HNRQRPVNHJD�GH�
ORYDQMD�� 3UREOHP�� V� NDWHULP� VH� SRMPRYDQMH� IXQNFLM� MDY�
QRVWL�XNYDUMD�ÌH�YVH�RG� UD]VYHWOMHQVWYD�� MH�SUHSUHáHYDQMH
VLWXDFLM��Y�NDWHULK�SROLWLND� ODKNR�]ORUDEL� VYRMR�PRá��HNR�
QRPLMD� SD� VH� L]PDNQH� MDYQHPX� QDG]RUX� Y� ÊLUMHQMX� SR�
VOHGLF� VYRMH� GHMDYQRVWL� SUHNR� ]DPHMHQLK� SRGURáLM��0Rá
SRVDPH]QLK�VWUDQL�MH�ÊH�GRGDWQR�NRQWHNVWXDOL]LUDQD�JOHGH
QD�GHOLWHY�UD]LVNRYDOQHJD�GHOD�PHG�MDYQLPL�LQ�]DVHEQLPL
UD]LVNRYDOQLPL� XVWDQRYDPL�� NMHU� PHG� SUYH�� QD� SULPHU�
VSDGDMR�MDYQH�XQLYHU]H�LQ�LQÊWLWXWL��PHG�GUXJH�SD�RGGHONL
]D�UD]LVNDYH�LQ�UD]YRM�]DVHEQLK�SRGMHWLM�

� 9� PRGHOX� WURMQH� VSLUDOH� LQVWLWXFLRQDOQL� DNWHUML� ]DMHPDMR� HQDNRYUHGQH� YORJH�� YHQGDU� SD� VR� UD]OLáQR� SR]LFLRQLUDQL� JOHGH� QD
LQIUDVWUXNWXUR��NL�MR�]DJRWDYOMDMR��=D�QDV�MH�QDM]DQLPLYHMÊD�UHIOHNVLYQRVW�DNWHUMHY��NL�VH�]�QMHQR�SRPRáMR�SULODJDMDMR�GUXJ�GUXJHPX��&LOML
VRGHORYDQMD�LQ�RUJDQL]LUDQMD�VR�Y�PQRJRáHP�SRGREQL�NRW�Y�1DáLQX����NMHU�VH�SUDY�WDNR�LÊáH�LQWHUDNFLMD�PHG�]QDQVWYHQLPL�LQRYDFLMDPL
LQ�WUÌQLPL�VLODPL��SRMDVQMXMHMR�DYWRUML��/H\GHUVGRUII�LQ�(W]NRZLW]��������
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=D�RGQRV��QDYDGQL��GUÌDYOMDQ���]QDQRVW�]�YHOLNR�YOR�
JR� SROLWLáQHJD� VLVWHPD� MH� ]QDáLOQD� YNOMXáHQRVW� GUÌDY�
OMDQRY� Y� XSUDYOMDQMH� ]QDQRVWL�� YHQGDU� SD� WXGL� QL]ND� LQ�
WHQ]LYQRVW�NRPXQLFLUDQMD�]QDQVWYHQLK�WHPDWLN�Y�MDYQRVWL�
7HM� ]QDáLOQRVWL� VH� SULGUXÌXMH� YLVRND� VWRSQMD� SROLWLáQHJD
XSUDYOMDQMD� ]QDQRVWL� ]DUDGL� ILQDQFLUDQMD� LQ� UHJXODFLMH� V
VWUDQL�SROLWLáQHJD�VLVWHPD��2GQRV�SRLPHQXMPR�UHSUH]HQ�
WDWLYQR�GUÊDYOMDQVNL�� 'UÌDYOMDQVNR� WHOR� MH� VLPEROQR
WROLNR� EROM�� NROLNRU� MH� SURGXNW� PHGLMHY� DOL� REVHÌQHJD
DQNHWQHJD� UD]LVNRYDQMD� �QD� SULPHU� (XUREDURPHWUD� R
�(YURSHMFLK�� ]QDQRVWL� LQ� WHKQRORJLML�� �ZZZ�HXUDFWLY�
FRP����������V�áLPHU�QDUDÊáD�YL]XDOQR�LQWHOHNWXDOQD�UD]�
VHÌQRVW� MDYQRVWL��QLÌD�SD� VH�GUXÌEHQR�SROLWLáQD��9� WDNÊ�
QLK�]DPLÊOMHQLK�VNXSQRVWLK��NL� MLK�GUXÌL�DSHO�QD�QMLKRYH
VNXSQH� ODVWQRVWL� DOL� VDPR� L]UDáXQDQR� VWDWLVWLáQR� SRY�
SUHáMH��LGHDO�SDUWLFLSDFLMH�RJURÌDMR�QDVWDYNL�]D�SRYUDWHN
N�UHSUH]HQWDWLYQLP�REOLNDP��]QDQVWYHQH�� MDYQRVWL�]JRG�
QMHJD� 386�JLEDQMD�� .UHSL� VH� UHSXEOLNDQVNR�SRMPRYDQMH
SROLWLNH� RE�QMHQL� SRNURYLWHOMVNL� GUÌL� GR� ]QDQRVWL� LQ� MDY�
QRVWL�

=D�GUXJR�REOLNR�RGQRVD�GUÌDYOMDQ���]QDQRVW� MH�]QD�
áLOQD�YHOLND�YORJD�HNRQRPVNHJD�VLVWHPD�Y�VNXSQHP�SUH�
SOHWX� SRGURáLM�� NL� VL� GHOLMR� GHOR�� SRYH]DQR� ]� UD]LVNR�
YDQMHP� LQ� WHKQRORÊNLPL� DSOLNDFLMDPL�� ,PHQXMPR� WD
RGQRV�UHSUH]HQWDWLYQR�SRWURÈQLÈNL��àH�VR�]QDáLOQRVWL�UD]�
SUÊHQLK� áODQRY� MDYQRVWL� SRGREQH� NRW� ]JRUDM�� VH� ]� ]D�
KWHYDPL� SR� áLP� KLWUHMÊHP� NURÌHQMX� NDSLWDOD� QLÌD� SROL�
WLáQD�VYRERGD� MDYQRVWL�]DUDGL� L]Y]HPD�SRGURáMD�HNRQR�
PLMH� GHPRNUDWLáQL� RGJRYRUQRVWL�� 7DNÊHQ� RáLWHN�� NR� MH
JRVSRGDUVWYR�NRW�HQR�QDMSRPHPEQHMÊLK�SRGURáLM�ÌLYOMH�
QMD�L]Y]HWR� L]� MDYQH�NULWLNH��VR�PQRJL� WHRUHWLNL�QDPHQLOL
ÌH� +DEHUPDVRYHPX� LGHDOL]LUDQMX� OLEHUDOQH� PHÊáDQVNH
MDYQRVWL��*DUQKDP�������������)UDVHU��������������àODQH
MDYQRVWL� VH� QDVODYOMD� NRW� SRWURÊQLNH�� NL� ODKNR� GUXÌEHQH
VSUHPHPEH� GRVHJDMR� V� VYRMR� NXSQR� PRáMR�� RGWXMLWHY
MDYQRVWL� SD� VH� RE� SUHYODGL� LQWHUHVRY� DNWHUMHY� ]� YHOLNR
NROLáLQR� VRFLDOQR�HNRQRPVNLK� YLURY� VDPR� ÊH� SRJODEOMD�
9�VSUHPHQMHQHP�NRQWHNVWX� UD]LVNRYDQMD� �1DáLQ����]QD�
QRVW� L]JXEOMD� DYWRQRPLMR�� NL� ML� MR� MH� ]D� UD]OLNR� RG� VR�
GREQRVWL�JLEDQMH�386�YVDM�RKUDQMDOR�

7UHWMR�REOLNR� RGQRVD� ]D]QDPXMH� YNOMXáHYDQMH� DNWLY�
QLK� LQ� ]DLQWHUHVLUDQLK� GHOHÌQLNRY� Y� ]QDQRVW�� NL� MH� YHáL�
QRPD� VSRQ]RULUDQD� V� VWUDQL� SROLWLáQHJD� VLVWHPD�� VOHGQML
MR� SUHNR� ILQDQFLUDQMD� WXGL� SRVUHGQR� XSUDYOMD�� 7DNÊHQ
RGQRV�LPD�GHOHÊQLÈNR�GUÊDYOMDQVNH�SRWH]H��Y�NDWHUHP�VH
LQWHUHVL�GHOHÌQLÊNLK�VNXSLQ�SUHSOHWDMR�]�LGHMR�R�SUHGVWDY�
QLÊNL�REODVWL�NRW�VLPEROQHP�XWHOHÊHQMX�GUÌDYOMDQRY��,GHMD
QH� YNOMXáXMH� QDG]RUD� REODVWL� WHPYHá� HPDQFLSDFLMR� GU�
ÌDYOMDQRY�VNR]L�VRGHORYDQMH�V�SROLWLáQLP�VLVWHPRP��WD�SD
MH� Y� GHMDQVNRVWL� OLEHUDOQR�GHPRNUDWLáQLK� GUXÌE� PRÌQD
VDPR�]D�VNXSLQH��NL�LPDMR�YHOLNR�YSOLYD��GUXÌEHQL�VWDWXV
QMLKRYLK�MDYQLK�JRYRUFHY�SD�MH�GRYROM�YLVRN��GD�VL�ODKNR
SULGRELMR� GRVWRS� GR� SDUODPHQWDUQHJD� LQ� L]YUÊLOQHJD
NRPSOHNVD�GUÌDYH��.RW�SRMDVQMXMHMR�:\QQH�LQ�VRGHODYFL�
MH�LGHMD��GHOHÌQLÊNH�GHPRNUDFLMH��Y�]QDQRVWL�NRPSURPL�
WLUDQD�ÌH�WDNRM��NR��L]UD]�R]QDáXMH�XQLYHU]DOQR�SULPDUQR

]DGHYR��Y�NDWHUL�LPDPR�YVL�VYRM�LQWHUHV�LQ�ML�MH�ELO�ÌH�GDQ
QHN�VXYHUHQ�GUXÌEHQL�SRPHQ���:\QQH�HW�DO�������������
6LQWDJPD� �GHOHÌQLÊND� ]QDQVWYHQD� MDYQRVW�� Y� VHEL� VNULYD
SDVW� L]NOMXáLWYH�YVHK� WLVWLK�� NL�QLVR�GHOHÌQLNL� LQ� VWURNRY�
QMDNL�� ERGLVL� QD� SRGURáMX� ]QDQRVWL� ERGLVL� QD� SRGURáMX
UD]ÊLUMDQMD� LQIRUPDFLM� R� UH]XOWDWLK� UD]LVNRYDQMD�� 7XNDM
ODKNR�SRNDÌHPR�ÊH�QD�GUXJ�NULWHULM��NL�QDM�EL�JD�MDYQRVW
L]SROQMHYDOD�� LQ� VLFHU� PRÌQRVW� XáLQNRYLWHJD� QDG]RUR�
YDQMD�LQ�YSOLYDQMD�QD�REODVW��-DYQRVW�VH�WRUHM�QDYH]XMH�QD
VRGHORYDQMH�GUÌDYOMDQRY�Y�GHPRNUDWLáQLK�QDáLQLK�XSUDY�
OMDQMD�GUXÌEH��YHQGDU�SUHNR�XUHVQLáHYDQMD�QDáHOD�NULWLNH
REODVWL�L]�MDYQRVWL��WRUHM�Y�NULWLáQL�GLVWDQFL�LQ�SUL�SRVNXVX
YSOLYDQMD� Y� NRQVWUXNWLYQL� GUÌL� GR� SROLWLáQHJD� VLVWHPD�
.RQFHSW�GHOHÌQLÊWYD�SD�QDVSURWQR�SUHGYLGHYD�VRGHORYD�
QMH�Y�]QDQRVWL�]�DSOLNDFLMR�NRJQLWLYQHJD�]QDQMD��VNUE�]D
SRVOHGLFH� ]QDQVWYHQHJD� UD]LVNRYDQMD� LQ� ÊH� SRVHEHM� ]D
QMHJRYR�DSOLNDFLMR��NMHU�EL�VRGHORYDOR�GUXÌEHQR�SROLWLá�
QR�]QDQMH��SD�]RSHW�SXÊáD�RE�VWUDQL�

àHWUWL�RGQRV�SD�SRLPHQXMPR�GHOHÊQLÈNR�SRWURÈQLÈNL�
'HOHÌQLNL�VRGHOXMHMR�Y�SURGXNFLML�]QDQMD�LQ�UD]YRMX�WHK�
QRORÊNLK�DSOLNDFLM�SRG�PRáQLP�SRNURYLWHOMVWYRP�]DVHE�
QHJD�VHNWRUMD��6RGHORYDQMH�VNXSLQ� L]�MDYQRVWL�SUL�XSUDY�
OMDQMX�]QDQRVWL�MH�]DUDGL�QMLKRYH�GHOHÌQLÊNH�QDUDYH�PRá�
QR�� YHQGDU� SD� WXGL� L]NOMXáXMRáH� GR� VNXSLQ�� NL� VH� QH
YNOMXáXMHMR�Y� WUÌQR�PHQMDYR��àH�SUL�GUXJHP�WLSX�]JRUDM
ODKNR�JRYRULPR�R�DQRQLPQHP�JODVRYDQMX�]�GHQDUMHP��MH
]D� ]DGQML� WLS� ]QDáLOQD� XGHOHÌED� SULYLOHJLUDQLK� VNXSLQ� Y
YRGHQMX� ]QDQRVWL�� NL� MH� Y� VNUDMQLK� VLWXDFLMDK� Y� URNDK
]DVHEQHJD�VHNWRUMD�DOL�SD�JD�VOHGQML�PRáQR�QDG]RUXMH�

3UHJOHG�ÊWLULK�RVQRYQLK�REOLN�]DKWHYD�QHNDM�GRGDWQLK
UD]MDVQLWHY�� .RQVWUXNFLMD� LQ� ÊH� SUHM� UHNUXWDFLMD� MDYQRVWL
]DYLUD�VDPRVSR]QDQMH�MDYQRVWL��NL�EL�ÊHOH�RPRJRáLOD��GD
VOHGQMD� NRW� NRPXQLNDFLMVNR� RPUHÌMH� SRVDPH]QLNRY� LQ
VNXSLQ� GHOXMH� VDPD� QDVH�� GHOHÌQLÊWYR� SD� ]PDQMÊD� GLV�
WDQFR�PHG�]QDQRVWMR�LQ�GUÌDYOMDQL��NL�EL�VH�Y�QDVSURWQHP
SULPHUX� QDáHORPD� ODKNR� VSR]QDOL� Y� NULWLáQL� MDYQRVWL�
,]UD]�VRGHORYDQMH�MDYQRVWL��NL�JD�QDMGHPR�Y�DQJOHÊNL�VLQ�
WDJPL� 3(6�� R]QDáXMH� RVODELWHY� MDYQRVWL�� NL� VH� ]YHGH� QD
GHOHÌQLÊWYR�� ]D� NDWHUHJD� MH� ]QDáLOQR� VNOHSDQMH� ]DYH]�
QLÊWHY��NL�VH�L]PLNDMR�GHPRNUDWLáQHPX�QDG]RUX��2EH�WL�
SRORJLML� GUÌDYOMDQD� YNOMXáXMHWD� RSUHPOMDQMH� SRVDPH]QL�
NRY� LQ� VNXSLQ� V� NRPELQDFLMR� NRJQLWLYQHJD� LQ� HNVSHUL�
PHQWDOQHJD� ]QDQMD� �� VOHGQMH� JHQHULUD� SUHGYVHP� L]SR�
VWDYOMHQRVW� QHSRVUHGQLP� XáLQNRP� ]QDQRVWL� LQ� WHKQROR�
JLMH�� SUH]HQWLUDMR� SD� JD� VWURNRYQD� ]GUXÌHQMD� LQ� FLYLOQH
LQLFLDWLYH� RE� NRQNUHWQLK� SUREOHPLK�� SRMDVQMXMH� *OLFNHQ
�������� 2E� RVYRMLWYL� WHK� GYHK� WLSRY� VH� Y� GUXJL� ID]L�� NL
QDVOHGL� �L]REUDÌHYDOQR�� ID]R�� PHG� ]QDQRVWMR� LQ� GUÌDY�
OMDQL�GHOHÌQLNL� UD]YLMH� GLDORJ� R� GHMVWYLK� NRQNUHWQHJD
UD]LVNRYDOQHJD� SURMHNWD� DOL� SUREOHPD�� WHU� WXGL� GLDORJ� R
GUXÌEHQLK� SRPHQLK� UD]LVNRYDQMD�� NRW� EL� LQIRUPLUDQMH� R
GHMVWYLK�� NRQFHSWLK�� áXVWYLK� LQ� VWDOLÊáLK� PHG� VWUDQPL
RSUHGHOLOD� 9DQ� GHU� 6DQGHQ� LQ� 0HLMPDQ� ������� ����
'LDORJ�REHK�WLSRY��IXQNFLRQDOQL�LQ�NRQFHSWXDOQL��]DMHPD
VH]QDQMDQMH�R�GHMVWYLK�LQ�NRQFHSWXDOQD�YSUDÊDQMD�SRPH�
QD�UD]LVNRYDQMD��YHQGDU�SD�NRPXQLNDFLMVNH�DNWLYQRVWL�QH



$11$/(6�©�6HU��KLVW��VRFLRO��©����©������©��

3HWHU�6(./2à$��É7,5,�2%/,.(�2'126$�0('�-$91267-2��'5Ë$9/-$1,�,1�=1$1267-2��2'�5(35(=(17$7,91(�=1$1679(1(�-$91267,������������

��

SUHVHÌHMR� VIHUH� GHOHÌQLNRY� �� RVWDMDMR� Y� NRPXQLNDFLMVNL
PUHÌL�GHOHÌQLNRY�� ,GHMR�GHOHÌQLÊWYD� �MDYQRVWL��SRG� WDNÊ�
QLPL�SRJRML�]DYUDáDWD� WXGL�/H\GHVGRUI� LQ�(W]NRZLW]��DY�
WRUMD� PRGHOD� �WURMQH� VSLUDOH��� 9� VYRMHP�PRGHOX� REUDY�
QDYDWD�RGQRVH�PHG�UD]OLáQLPL�LQVWLWXFLMDPL�XQLYHU]��SR�
OLWLNH� LQ� JRVSRGDUVWYD�� YHQGDU� SD� SRXGDUMDWD�� GD� �NRQ�
FHSWXDOL]DFLMD�MDYQRVWL�NRW�áHWUWH�VSLUDOH�RPHML� MDYQRVW�Y
ÊH� HQR� ]DVHEQR� VIHUR�� �/H\GHVGRUII� LQ� (W]NRZLW]�� �����
����� 1D� GUXJL� VWUDQL� SD� NRQFHSW� UD]YRMD� ]QDQVWYHQH
SURGXNFLMH�SURWL�1DáLQX���SRXGDUMD�SDGDQMH�PHMD�PHG
SRVDPH]QLPL� LQVWLWXFLRQDOQLPL� SRGURáML�� NDU� SRY]URáD
GRGDWQR�NRWHNVWXDOL]LUDQRVW�SRJRMHY�]D�RKUDQMHQMH�DYWR�
QRPLMH� WDNR�MDYQRVWL�NRW�]QDQRVWL��1DPUHá�� V�SDGDQMHP
PHMD� PHG� SRGURáML�� OLEHUDOQD� MDYQRVW�� NL� QDM� SRVWDYOMD
]DKWHYH�REODVWL��QH�QDMGH�YHá�QDVORYQLND� VYRMLK� ]DKWHY�
VDM�OH�WD�VRGHOXMH�Y�GHFHQWUDOL]LUDQL�PUHÌL�LQVWLWXFLM�]QDQ�
VWYHQH� SURGXNFLMH�� $OL� GUXJDáH�� RGJRYRU� QD� YSUDÊDQMH�
NGR�Y�GHOHÌQLÊNL�GHPRNUDFLML�SRWHPWDNHP�QDG]RUXMH�GH�
OHÌQLNH��RVWDMD�ÊH�YHGQR�DNWXDOQR�

7DNÊQR� XJRWRYLWHY� SRGNUHSL� WXGL� QDVOHGQML� SULPHU�
5D]LVNRYDOFL�=QDQVWYHQR�UD]LVNRYDOQHJD�VUHGLÊáD�Y�.RS�
UX�� 8QLYHU]D� QD� 3ULPRUVNHP�� VR� Y� RNYLUX� SURMHNWD� R
HYURSVNLK� ]QDQVWYHQLK� NDSDFLWHWDK� REOLNRYDOL� LQWHUQHWQL
SRUWDO� �ZZZ�PUH]D�XS�RUJ��� SRLPHQRYDQ� 0UHÌD� RGOLá�
QRVWL� 8QLYHU]H� QD� 3ULPRUVNHP�� 9Há� R� QMHP� MH� QDMWL� Y
8ßEHQLNX� R� VRFLDOL]DFLML� ]QDQVWYHQHJD� LQ� WHKQRORÈNHJD
UD]LVNRYDQMD� �%LMNHU� LQ� G
$QGUHD�� ������� NL� JD� MH� L]GDO
NRQ]RUFLM� LQVWLWXFLM�� NL� VR� ELOH� YNOMXáHQH� Y� SURMHNW�� 1D�
PHQ�MH�ELO�]DVQRYDWL�NRPXQLNDFLMVNR�RURGMH��NL�EL�RPR�
JRáLOR� GYRVPHUQR� NRPXQLFLUDQMH� �PQRJLK� ]� PQRJLPL�
WHU� WXGL�GLVWULEXFLMR� YVHELQ�� NL� MH� ]QDáLOQD�]D�PQRÌLáQH
PHGLMH��3RVDPH]QLNL�LQ�VNXSLQH�L]�VIHUH�]QDQRVWL��HNRQR�
PLMH� LQ� FLYLOQH� GUXÌEH� VR� QDWR� VRGHORYDOL� QD� SRVHEHM
REOLNRYDQHP� IRUXPX�� SUDY� WDNR� SD� VR� LPHOL� SULORÌQRVW
SXEOLFLUDWL� YQDSUHM� SULSUDYOMHQH� YVHELQH�� V� áLPHU� VR� UH�
SUH]HQWLUDOL� VYRMR� SULVRWQRVW�� 'LVNXU]LYQL� IRUXP� MH� ELO
SUYHQVWYHQR� QDPHQMHQ� SRQXGEDP� SR� GHOHÌQLÊWYX� LQ� Y
QDVOHGQMHP� NRUDNX� REOLNRYDQMX� NRQ]RUFLMD� GHOHÌQLNRY
RE�NRQNUHWQHP� UD]LVNRYDOQHP�SURMHNWX��NL�EL� JD� WDNÊHQ
NRQ]RUFLM� QDPHUDYDO� L]YHVWL�� 2EHQHP� SD� MH� ELO� SRUWDO
RGSUW� ]D� VRGHORYDQMH� GUXÌEHQR�SROLWLáQHJD� ]QDQMD� LQ
NUHSLWHY�GUXÌEHQR�SROLWLáQH�GLPHQ]LMH�MDYQRVWL��VDM�MH�ELO
SURMHNW� QDPHQMHQ� WXGL� GHPRNUDWL]DFLML� LQ� VRFLDOL]DFLML
]QDQRVWL�� 9� VSORÊQHP� MH� SRUWDO� RPRJRáLO� REOLNRYDQMH
GREUR� SUHWRáQLK� LQ� MDYQR� GRVWRSQLK� NRPXQLNDFLMVNLK
NDQDORY�� REOLNRYDQMH� VNXSQLK� WHPHOMQLK� QRUP� VSRUD]X�
PHYDQMD��REOLNRYDQMH�YUHGQRW��NL�VRGHOXMRáH�VSRGEXMDMR
N� GLVHPLQDFLML� UH]XOWDWRY� QMLKRYLK� UD]LVNDY� LQ� N� MDYQL
SUHGVWDYLWYL�VYRMLK�LQWHUHVRY��5D]LVNRYDOFL��NL�VR�SRVWDYLOL
HNVSHULPHQWDOQL�SRUWDO�� VR�SULáDNRYDOL�� GD� VH� ER�RE�GH�
OHÌQLÊNHP�NRPXQLFLUDQMX�RGSUO� WXGL�SURVWRU�]D�UD]YH]D�
YR� SUDNWLáQHJD� UD]XPD� RE� NRQNUHWQLK� UD]LVNRYDOQLK
YSUDÊDQMLK��YHQGDU�VR�ELOH�NRPXQLNDFLMVNH�DNWLYQRVWL�GH�
OHÌQLNRY�VWURJR�XVPHUMHQH�QD�GRORáHQ�UD]LVNRYDOQL�SUR�
EOHP� R]LURPD� VR� VH� RE� WHP� WHPDWL]LUDOL� OH� SRWHQFLDOQL
SULVSHYNL�GHOHÌQLNRY��8VNODMHYDQMH�SRQXGE�LQ�SRYSUDÊH�

YDQMD�SR�]QDQVWYHQLK�LQ� WHKQRORÊNLK�UHÊLWYDK�QL�SRVSUH�
PLOD�QLWL�HQD�WHPD��NL�EL�VH�ORWHYDOD�YSUDÊDQM�R�GUXÌEHQL
YORJL� ]QDQRVWL� DOL� UHJXODFLML� SRVOHGLF� UD]LVNRYDQMD� ]D
ÊLUÊR� GUXÌER�� áHSUDY� VR� VH� WD� YSUDÊDQMD� FLYLOQR�GUXÌEH�
QLK� VNXSLQ� UHGQR� SRMDYOMDOD� RE� GUXJLK� SULORÌQRVWLK� �
SDQHOQLK� SRJRYRULK�� IRNXVQLK� VNXSLQDK� LQ� LQWHUYMXMLK� Y
RNYLUX�SURMHNWD�

àHSUDY�MH�ELOR�GHORYDQMH�SRUWDOD�Y�SUHL]NXVQL�ID]L��MH
SRND]DOR�� GD� GHOHÌQLNL� FLYLOQH� GUXÌEH� WHÌNR� SUHVHÌHMR
VYRMR� HNVSHUWQR� YORJR� �� VOHGQMD� MH� NRQHF� NRQFHY� WXGL
QMLKRYR� SRVODQVWYR�� Y� NROLNRU� JRYRULPR� R� GHOHÌQLÊWYX�
'HOHÌQLNL�� NL� QLVR� L]YRUQR� L]� ]QDQRVWL�� VR� SULVSHYDOL
HNVSHULPHQWDOQR� LQ� GHORPD� WXGL� NRJQLWLYQR� ]QDQMH�� QH
SD� GUXÌEHQR�SROLWLáQHJD�� 5D]SUDYH�� NL� VR� VH� UD]YLOH� QD
SRUWDOX�� VR� VLFHU� QDVODYOMDOH� LQ� SUREOHPDWL]LUDOH� SRVOH�
GLFH� UD]LVNRYDOQLK� UH]XOWDWRY�� YHQGDU� VDPR� �� áH� SDUD�
IUD]LUDP�'HZH\HYR� ������� UD]GHOLWHY�]DVHEQHJD� LQ� MDY�
QHJD��� ]D� QHSRVUHGQR� YNOMXáHQH� Y� SRWHQFLDOQL� UD]LVNR�
YDOQL�SURMHNW�

23(5$&,21$/,=$&,-$�-$91267,�.27�38%/,.(

*OHGH� QD� ]JRUDM� RSLVDQH� PRGDOLWHWH� GHOHÌQLÊWYD� LQ
REOLNH�]QDQMD�MH�PRJRáH�L]REOLNRYDWL�NRQFHSW��NL�SRYHÌH
]QDQRVW�LQ�GUXÌER�SUHNR�MDYQHJD�UH]RQLUDQMD��$SOLNDFLMD
WUHK� REOLN� ]QDQMD� �NRJQLWLYQHJD�� HNVSHULPHWDOQHJD� LQ
GUXÌEHQR�SROLWLáQHJD��QD�MDYQR�NRPXQLFLUDQMH�QDSHOMXMH
QD�SUHVHJDQMH�GLKRWRPLMH�HNVSHUWQH��]QDQVWYHQH��MDYQR�
VWL� LQ� ODLáQH� MDYQRVWL� Y� VPHUL� GYHK� SRGURáLM�� NL� VWD� Y
IXQNFLRQDOQHP� LQ� NRQFHSWXDOQHP� GLDORJX�� GHOHÌQLÊWYD
FLYLOQH�GUXÌEH�LQ�MDYQRVWL��3RVHEQH�LQ�VSHFLDOL]LUDQH�MDY�
QRVWL�� SUDY� WDNR� SD� GHOHÌQLNL�� WD� GLDORJ� EUH]� VYRMHJD
NRPSOHPHQWDUQHJD�GHOD�QH�RPRJRáLMR��SROHJ�WHJD�SD��]

QDVWDMDQMHP
�QHVNRQáQHJD�ÊWHYLOD�UD]OLáQLK�MDYQRVWL�SR�
VWDMD� SRPHQ� SRMPD� MDYQRVW� WDNR� UHNRá� YVHREVHJDMRá�
�6SOLFKDO������������LQ�L]JXEOMD�VYRMR�SROLWLáQR�LQ�]JRGR�
YLQVNR�VSHFLILáQRVW��9�WHP�SRJOHGX�]QDQVWYHQLNL�QLPDMR
QREHQH� SULYLOHJLUDQH� SR]LFLMH� Y� SULPHUMDYL� ]� GUXJLPL
GUÌDYOMDQL��SUDY�WDNR�SD�VH�MH�SRWUHEQR�]DYHGDWL�DYWRQR�
PLMH� ]QDQVWYHQH� VNXSQRVWL�� NL� UD]LVNXMH� SR� ]QDQVWYHQLK
PHWRGDK�� WHU� QMHQLK� GUXÌEHQLK� QRUP�� NL� VDPH� SR� VHEL
QLVR� SUHQRVOMLYH� Y� MDYQRVW�� 2PHQMHQH� QRUPH� ]DMHPDMR
XQLYHU]DOL]HP��RUJDQL]LUDQL� VNHSWLFL]HP��QH]DLQWHUHVLUD�
QRVW�� NRPXQLWDUL]HP� LQ� SRÊWHQRVW� �1HXPDQ�� ������ ����
9HOMD�SRXGDULWL��GD�VH�]�]JRUDM�RPHQMHQLP�SUHREOLNRYD�
QMHP� LQWHUHVRY�SUHREOLNXMHMR� WXGL� VPHUQLFH� GUXÌEHQHJD
GHORYDQMD��PHGWHP�NR�VH�UH]XOWDWL�]QDQVWYHQHJD�UD]LVNR�
YDQMD� QH� VSUHPLQMDMR� JOHGH� QD� YUHGQRWQR� XWHPHOMHQH
LQWHUHVH�GUXÌEHQLK�DNWHUMHY��SD�QDM�ERGR�WL�ÊH�WDNR�GREUR
DUJXPHQWLUDQL�� 5D]LVNRYDOQD� VIHUD� LPD� SUDYLOD�� NL� VH� QH
PRUHMR� VSUHPHQLWL� EUH]� WHJD�� GD� WH� VSUHPHPEH� QH� EL
GUDVWLáQR� YSOLYDOH� QD� DYWRQRPLMR� ]QDQRVWL�� SRVWRSNH
UD]LVNRYDQMD� LQ� QH� QD]DGQMH� QD� ]QDQVWYHQR�PHWRGR�� NL
MR�XSRUDEOMD�]QDQVWYHQD�VNXSQRVW��=DWR�YHOMDYQRVW�]QDQ�
VWYHQHJD� UD]LVNRYDQMD� QH� PRUH� ELWL� SUHGPHW� MDYQH� GLV�
NXVLMH�DOL�SUHGPHW�JODVRYDQMD�OMXGVNLK�PQRÌLF��QH�JOHGH
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QD�QMLKRYH�GHMDQVNH�NRPSHWHQFH�LQ�VXYHUHQRVW��5H]XOWD�
WH� YHULILFLUD� ]QDQVWYHQD� VNXSQRVW�� NL� SUHYHUMD� WHRUHWVNR
GHOR�� WHKQLNR� UD]LVNRYDOQHJD� SRVWRSND� LQ� ULJRUR]QRVW
SULVWRSD��NL�JD�]QDQVWYHQLNL�XSRUDEOMDMR��3UHGPHW�GLVNX�
VLMH� VR� ]DWR� ODKNR� OH� SRVOHGLFH� LPSOHPHQWDFLMH� UD]LVNR�
YDQMD� ]D� GUXÌER� LQ� YSOLY� WHKQRORJLMH� QD� ÌLYOMHQMD� OMXGL�
5D]SUDYH�Y�MDYQRVWL�VH�WDNR�ORWHYDMR�GUXÌEHQLK�SULáDNR�
YDQM� R� ]QDQRVWL� LQ� WHKQRORJLML� NDNRU� WXGL� R� VSHFLILáQLK
SRGURáMLK� UD]LVNRYDQMD�� NR� VR� WD� ]DSRVWDYOMHQD� V� VWUDQL
GUXJLK� GUXÌEHQLK� SRGVLVWHPRY�� QD� SULPHU� V� VWUDQL� SROL�
WLNH�� DOL� SD� NDGDU� VH� ]QDQRVW� VRRáD� ]� UHVQLPL� SUREOHPL
�VODED�RUJDQL]DFLMD�]QDQVWYHQHJD�VHNWRUMD��SRPDQMNOMLYR
ILQDQFLUDQMH��YGRU�SROLWLáQHJD�DOL�HNRQRPVNHJD�VLVWHPD�Y
]QDQRVW� ������ 6� WH� SHUVSHNWLYH� WXGL� ]QDQVWYHQLNL� HQH� GLV�
FLSOLQH�DOL�SRGURáMD��QD�SULPHU�ELRORJLMH��SRVWDQHMR�áODQL
�ODLáQH��MDYQRVWL��áH�MH�]DGHYD�MDYQH�UD]SUDYH� L]�NDNÊQH
GUXJH�]QDQVWYHQH�GLVFLSOLQH��QD�SULPHU� IL]LNH� DOL� VRFLR�
ORJLMH��7DNÊQD�HJDOLWDUQD�NRQFHSFLMD�MDYQRVWL�YHÌH�RGJR�
YRUQRVW� ]D� ]QDQVWYHQR� UD]LVNRYDQMH� LQ� XSRUDER� WHKQR�
ORJLMH� WDNR� QD� ]QDQVWYHQLNH� NRW� QD� SUHRVWDOR� GUXÌER�
YHQGDU� ORáXMH� PHG� SUDNWLáQLP� SROLWLáQLP� UD]XPRP� LQ
HNVSHUWQLP�]QDQMHP�

ÉWLUL� ]JRUDM�QDÊWHWH�REOLNH�RGQRVD�PHG�GUÌDYOMDQL� LQ
]QDQRVWMR� RGNULYDMR� WYHJDQMH� LQVWUXPHQWDOL]DFLMH� LQ� GH�
SROLWL]DFLMH�MDYQRVWL��NL�QDM�EL�SRVNXÊDOD�Y]SRVWDYLWL�GYR�
VPHUQR� NRPXQLFLUDQMH� R� UHJXODFLML� L]NRULÊáDQMD� LQ� DSOL�
NDFLML� ]QDQVWYHQLK� UH]XOWDWRY� Y� GUXÌEL�� ,]JXED� SROLWLá�
QRVWL� WXNDM� ]D]QDPXMH� L]JXER� ODVWQRVWL� MDYQH� VIHUH�� GD
SRQXGL� SURVWRU� XSRUDEH� GUXÌEHQR�SROLWLáQHJD� ]QDQMD� Y
NRQFHSWXDOQHP�GLDORÊNHP�NRPXQLFLUDQMX�PHG�]DLQWHUH�
VLUDQLPL� GUÌDYOMDQL�� ]QDQRVWMR� LQ� REODVWMR�� 3ROLWLáQRVW
MDYQRVWL� SRWHPWDNHP� QH� ]D]QDPXMH� YGRUD� SROLWLáQLK
LQWHUHVRY�Y� MDYQR� VIHUR�� WHPYHá�NUHSLWHY�YSOLYD� MDYQRVWL
QD� SROLWLáQH� RGORáLWYH�� (NVSHUWQR� GHOHÌQLÊWYR� FLYLOQR�
GUXÌEHQLK� VNXSLQ� EUH]� VYRMHJD� NRPSOHPHQWD� VIHUH� MDY�
QRVWL� Y� WHNPRYDQMX� ]� LQWHUHVQLPL� SRGURáML� LQVWLWXFLR�
QDOL]LUDQH� SROLWLNH� LQ� HNRQRPLMH� L]JXEOMD� DYWRQRPQRVW�
VDM�GHOHÌQLNRY�QH�PRUHPR�HQDáLWL�V�NULWLáQR�SXEOLNR��2G
]JRUDM� RPHQMHQLK� ÊWLULK� REOLN� RGQRVRY� SUYL� GYH� REOLNL
SRQXGLWD�RNUQMHQR�VRGHORYDQMH�UD]SUÊHQLK�GUÌDYOMDQRY�Y
]QDQRVWL�� GUXJD� GYD� YNOMXáLWD� GUÌDYOMDQH� Y� UD]LVNRYDOQL
SURFHV�� 'UXÌEHQL� SURVWRU�� Y� NDWHUHP� QDM� EL� VH� GRVHJHO
GRJRYRU� R� XUHMDQMX� SRVOHGLF� DSOLNDFLMH� ]QDQVWYHQLK� UH�
]XOWDWRY�Y�GUXÌEHQR�ÌLYOMHQMH��SUL�]DGQMLK�GYHK�WLSLK�]D�
VHGHMR�DOL�VWURNRYQMDNL�DOL�LQWHUHVQR�ÌH�REOLNRYDQH�VNXSL�
QH��9� RGSUWL� LQ� HJDOLWDUQL� MDYQL� VIHUL� VH� QDPUHá� QD� VSR�
UHGX�UD]SUDYH�SRMDYLMR�YSUDÊDQMD�YUHGQRW�LQ�SUDYLáQRVWL�
NL�QH�]DGHYDMR�VDPR�VWURNRYQRVWL��SRVHEQL�LQWHUHVL�SD�VH
SUHREOLNXMHMR�

.ROLNRU� QRUPDWLYQD� LQ� LGHDOLVWLáQD� VH� PRJRáH� ]GL
GHILQLFLMD� MDYQRVWL�Y�RGQRVX�GR�]QDQRVWL� LQ� YDQMR�SRVH�
JDMRáLK�GUXÌEHQLK�SRGVLVWHPRY��WROLNR�ULJRUR]QR�SRVNX�
ÊDP�SRND]DWL�� GD� VR� SRJRML�� NL� MLK� 386�� LQ� SUHGYVHP� Y
VRGREQRVWL�3(6�JLEDQMD�SRVNXÊDMR�SRVWDYLWL�NRW�]DGRVWQH
]D� REOLNRYDQMH� �]QDQVWYHQH�� MDYQRVWL� �� WRUHM� VWURNRYQD

NRPSHWHQWQRVW� LQ� VRGHORYDQMH� Y� UD]LVNRYDQMX�� VDPR
SRWUHEQL� SRJRML�� 9� VYHWX� GREUR� SR]QDQR� GHOHÌQLÊWYR
JUDGL� QD� LGHML� R� GUÌDYOMDQX�� NL� MH� VSRVREHQ� L]YDMDQMD
HNVSHULPHQWDOQLK�]QDQVWYHQLK�SUDNV��QDVSURWQR�SD�GRJR�
YDUMDQMH�R�VNXSQHP�GREUHP�VORQL�SUHGYVHP�QD�L]JUDGQML
VNXSQH�VOLNH�VYHWD��NL�ER�QDGJUDGLOD�HNVSHUWQR�GHILQLFLMR
UHDOQRVWL��9VLOMHYDQMH�UD]OLáQLK�REOLN�VRGHORYDQMD�Y�REOLNL
GUÌDYOMDQVNLK� VNXSLQ�� SRURW�� HWLáQLK� NRPLVLM� LQ� IRNXVQLK
VNXSLQ�VH�L]RJLED�WHPHOMQL�LGHML��GD�VH�Y�MDYQRVWL�VUHáDMR
LQWHUHVQR� LQ� VWURNRYQR� PRáQR� SRODUL]LUDQH� VNXSLQH� LQ
SRVDPH]QLNL��.DU�SD�ÊH�YVHHQR�QH�SRPHQL��GD�SUHVRMDQMH
R�GUXÌEHQLK�XáLQNLK�]QDQRVWL� LQ� WHKQRORJLMH�QH�]DKWHYD
WUXGD��LQIRUPDFLM�WHU�L]PHQMDYH�PQHQM�]�HNVSHUWL��5D]KD�
MDQMD� Y� SRJOHGLK� VH� WLáHMR� SUHGYVHP� ]DGRVWQLK� LQ� SR�
WUHEQLK�SRJRMHY�Y]SRVWDYOMDQMD�MDYQRVWL� �NRW�VIHUH� LQ�NRW
SXEOLNH��

'HPRNUDWLáHQ�GRJRYRU�R�XUHMDQMX�SRVOHGLF�]QDQVWYH�
QHJD� UD]LVNRYDQMD� MH�PRÌHQ� WDNUDW�� NR� ]JRUQMH� ÊWLUL� RE�
OLNH�RGQRVRY�QDGJUDGLPR�V�VIHUR��NL�MH�L]SUD]QMHQD�SROL�
WLáQH� LQ�HNRQRPVNH�PRáL�� WRUHM�VIHUH��NL� MR�QDSROQL�ÊHOH
UD]SUDYD� R� XSRUDEL� PRáL�� 6HGDQML� ]DJRYRU� GHOHÌQLÊNH
GHPRNUDFLMH� SUDY� WDNR� NRW� SDUWLFLSDFLMD� RVDPOMHQLK� GU�
ÌDYOMDQRY� VNULYD� SDVW� UD]YRMD� N� UHSUH]HQWDWLYQL� MDYQRVWL
NRW� QDáLQX� SUHGVWDYOMDQMD� ÌH� GRVHÌHQLK� GRJRYRURY� R
XUHVQLáHYDQMX� LQWHUHVRY� WLVWLK�� NL� VR� ]DUDGL� VYRMHJD� SUL�
YLOHJLUDQHJD� SRORÌDMD� YNOMXáHQL� Y� UD]LVNRYDQMH� LQ� DSOL�
NDFLMR�QMHJRYLK�UH]XOWDWRY��àH�VH�LQWHUHVQH�FHQWUH�VNXSDM
]� GHOHÌQLNL� QH� SR]RYH� N� WUDQVSDUHQWQRVWL� QMLKRYHJD
GHORYDQMD��WL�SD�VR�VH�]�UD]OLáQLPL�VWUDWHJLMDPL�VSRVREQL
L]RJQLWL� RGJRYRURP�� REVWDMD� YHOLND� YHUMHWQRVW�� GD� VH�
SUYLá��REOLNXMHMR� ORáHQH�GHOHÌQLÊNH� LQWHUHVQH� �MDYQRVWL��
PHG� NDWHULPL� QL� SUHWRND� LQIRUPDFLM�� NRPXQLNDFLMVNL
NDQDOL� SD� VR� SUHNLQMHQL� DOL� VNXSLQDP� LQ� SRVDPH]QLNRP
EUH]� ]DGRVWQH� NROLáLQH� VRFLR�HNRQRPVNLK� YLURY� QHGR�
VWRSQL�� -DYQD� VIHUD� VH� IUDJPHQWLUD�� WYRULMR� VH� ]DSUWH� GLV�
NXU]LYQH� VNXSQRVWL�� QMLKRYLPL� áODQL� SD� ]DUDGL� UD]OLáQLK
LQWHUHVRY�� LQWHUSUHWDFLM� GHMVWHY� DOL� QHLQIRUPLUDQRVWL�PHG
VHERM�QH�]PRUHMR�GRVHáL�VSRUD]XPD�R�VPHUHK�LQ�XSUDY�
OMDQMX�SRVOHGLF�]QDQVWYHQHJD�LQ�WHKQRORÊNHJD�UD]LVNRYD�
QMD��'UXJR��PRJRáH�ÊH�EROM�]DVNUEOMXMRáH�WYHJDQMH�SD�MH�
GD�VH�RGORáLWYH�R�XVPHUMDQMX�SURGXNFLMH�]QDQMD��� LQ� ÊH
EROM� R� UD]YRMX� LQ� XSRUDEL� WHKQRORJLM� �� VSUHMHPDMR� Y
]DVHEQL� VIHUL�� MDYQR� SD� VH� WH� SROLWLNH� SUHGVWDYOMDMR� NRW
GRSULQRV�N�EODJLQML�YVHK�GUÌDYOMDQRY��9� WHP�SULPHUX� VH
ÌH� ]DUDGL� OLEHUDOQLK� QDáHO� GHUHJXODFLMH� HNRQRPVNHJD
VHNWRUMD� ]PDQMÊD� PRÌQRVW� VRGHORYDQMD� MDYQRVWL� SUL
QDG]RUX�QDG�WHKQRORJLMDPL��7UHWMH�WYHJDQMH�SD�L]KDMD�L]
RGQRVD� PHG� ]QDQRVWMR� LQ� SROLWLáQLP� VLVWHPRP�� NMHU� VL
VOHGQML� SULVYRML� NRPSHWHQFH� RGORáDQMD� R� UD]LVNRYDOQLK
SROLWLNDK�� 9� REHK� ]DGQMLK� SULPHULK� WYHJDQM� MH� SDVLYQD
MDYQRVW� L]NOMXáHQD� L]� QDáUWRYDQMD� SROLWLN�� NL� UHJXOLUDMR
XSRUDER�WHKQRORJLMH��REHQHP�SD�]QDQRVW�L]JXEOMD�VYRMR
DYWRQRPLMR�� 9� QDáUWRYDQMH� VH� ODKNR� YNOMXáXMHMR� VDPR
SROLWLáQH� LQ� HNRQRPVNH�HOLWH�� V�áLPHU� VH�RGSUDYOMD� FHOR
SRNURYLWHOMVWYR�]JRGQMHJD�386�JLEDQMD�
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3HWHU�6(./2Þ$
8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�RI�.RSHU��6,������.RSHU��*DULEDOGLMHYD��

H�PDLO��3HWHU�6HNORFD#]UV�XSU�VL

6800$5<

,Q�WKLV�SDSHU��WKH�DXWKRU�DUJXHV�WKDW�LQ�WKH�HDUO\�WKHRULHV�DQG�PRYHPHQWV�IRU�3XEOLF�8QGHUVWDQGLQJ�RI�6FLHQFH�WKH
DOLHQDWLRQ�RI� WKH�SXEOLF� IURP�VFLHQFH�ZDV�D� UHVXOW�RI� WKH�QHJOHFW�RI� WKH�SROLWLFDO�GLPHQVLRQ�RI�SXEOLFQHVV��:KDW� LV
PRUH�� D� VLPLODU� ULVN� KDV� EHHQ� QRWHG� LQ� WKH� ODWHVW� PRGHOV� RI� 3XEOLF� (QJDJHPHQW� LQ� 6FLHQFH�� 3ROLWLFDO� GLPHQVLRQ
GHQRWHV�WKH�HIIHFWLYH�IUHHGRP�RI�SXEOLF�FRPPXQLFDWLRQ�LQ�FRQFRUGDQFH�ZLWK�VRFLR�SROLWLFDO�NQRZOHGJH��UDWLRQDOLW\��
LQ�RWKHU�ZRUGV��LW�GHQRWHV�FRQGLWLRQV�IRU�LQIOXHQFLQJ�WKH�SROLWLFDO�V\VWHP��ZKLFK�LV�WKH�RQO\�RQH�WKDW�KDV�WKH�SRZHU�WR
UHJXODWH�WKH�FRQVHTXHQFHV�RI�UHVHDUFK�DQG�WKH�WHFKQRORJLFDO�DSSOLFDWLRQ�RI�LWV�UHVXOWV�LQWR�VRFLHW\��&KLHIO\��WKH�SXEOLF
LV� ZLWKRXW� VXFK� SRZHU�� ,Q� HDUOLHU� PRGHOV� D� SDVVLYH� UROH� ZDV� DVFULEHG� WR� WKH� SXEOLF� ZKLFK� ZDV� FRQFHSWXDOLVHG
DFFRUGLQJ�WR�WKH��VFLHQFH�FHQWUHG��YLHZ��DQG�FRPPXQLFDWLRQ�ZDV�XQL�GLUHFWLRQDO��&RQFHSWLRQ�RI�WKH�SXEOLF�KDV�EHHQ
IRXQGHG�RQ�WKH�LGHD�RI�WKH�LUUDWLRQDOLW\�DQG�LQFRPSHWHQFH�RI�WKH�SXEOLF��,Q�WKLV�ZD\�WKH�UHVWRUDWLRQ�RI�FRQGLWLRQV�IRU
SXEOLF� SDUWLFLSDWLRQ� LQ� WKH� GHFLVLRQV� FRQFHUQLQJ� WKH� GLUHFWLRQ� RI� VFLHQWLILF� SURJUHVV� KDV� EHHQ� SUHFOXGHG�� ZKHUHDV
FRPPXQLFDWLRQ� RI� VFLHQFH� WRRN� RYHU� WKH� WUDLWV� RI� UHSUHVHQWDWLYH� SXEOLFQHVV�� 1HZHU� WKHRULHV� WU\� WR� H[FHHG� WKH
ZLGHQLQJ�JDS�EHWZHHQ�VFLHQFH�DQG�WKH�SXEOLF�ZLWK�LGHDV�ZKLFK�DFFHQWXDWH�WKH�HQJDJHPHQW�RI�FLWL]HQV�VWDNHKROGHUV
LQ�VFLHQWLILF�SURGXFWLRQ��KRZHYHU��FRQFHSWXDOLVDWLRQV�RI�WKH�VWDNHKROGHUVKLS�DQG�RI�SXEOLFQHVV�FDQQRW�EH�HTXDOLVHG�
7KH�DXWKRU�KDV�DSSOLHG�WKH�FRQFHSW�RI�VWDNHKROGHUVKLS�WR�WKH�PRGLILHG�FRQGLWLRQV�RI�WKH�SURGXFWLRQ�RI�NQRZOHGJH��DW
ZKLFK�UHVHDUFKHUV�RI�YDULRXV�GLVFLSOLQHV�DQG�RUJDQLVDWLRQV�FRRSHUDWH��7KHVH�QHZ�FRQGLWLRQV�KHLJKWHQ�WKH�FRPSOH[LW\
RI� WKH� UHVHDUFK� HQYLURQPHQW�� ZKHUHDV� UHVHDUFK� QHWZRUNV� FRQWLQXDOO\� WUDQVIRUP� WKHPVHOYHV� LQ� RUGHU� WR� VDWLVI\� WKH
FKDQJLQJ� UHTXLUHPHQWV� IRU� WKH� GLYLVLRQ� RI� ODERXU�� $W� WKH� FURVV�VHFWLRQ� RI� WZR� GLIIHUHQW� PRGHV� RI� SDUWLFLSDWLRQ� RI
FLWL]HQV�DQG�WKH�LQWHUYHQWLRQV�RI�WKH�SROLWLFDO�DQG�HFRQRPLF�V\VWHP�LQ�WKH�VSKHUH�RI�VFLHQFH�� IRXU�SRVVLEOH�IRUPV�RI
UHODWLRQVKLSV� EHWZHHQ� FLWL]HQV� DQG� VFLHQFH� DUH� HVWDEOLVKHG�ZKLFK� FDQQRW� IXQFWLRQDOO\� SURYLGH� D� VXEVWLWXWH� IRU� WKH
UHODWLRQVKLS�EHWZHHQ�VFLHQFH�DQG�WKH�FULWLFDO�SXEOLF��)RU�WKHVH�IRUPV��ZKLFK�DUH�EDVHG�RQ�FRJQLWLYH�DQG�H[SHULPHQWDO
NQRZOHGJH��WKH�SXEOLF�VSKHUH�EDVHG�RQ�VRFLR�SROLWLFDO�NQRZOHGJH�LV�RIIHUHG�DV�D�FRPSOHPHQW�ZKLFK�VKRXOG��RQ�WKH
RQH�KDQG��SUHYHQW� WKH� LQVWUXPHQWDOLVDWLRQ� RI� VFLHQFH�� DQG�RQ� WKH� RWKHU� KDQG�SUHYHQW� WKH� LQWHUHVWV� RI� VWDNHKROGHUV
IURP�SUHYDLOLQJ�LQ�WKH�SXEOLF�VSKHUH�

.H\�ZRUGV��SXEOLF�XQGHUVWDQGLQJ�RI�VFLHQFH��SXEOLF��VFLHQFH��SDUWLFLSDWLRQ��VWDNHKROGHUVKLS

/,7(5$785$

%LMNHU�� :�� �������� 6RFLRKLVWRULFDO� 7HFKQRORJ\� 6WXGLHV�
9�� -DVDQRII�� 6�� HW� DO��� +DQGERRN� RI� 6FLHQFH� DQG� 7HFK�
QRORJ\�6WXGLHV��/RQGRQ��6DJH����������
%LMNHU�� :��� G
$QGUHD�� /�� �������� +DQGERRN� RQ� WKH
6RFLDOLVDWLRQ� RI� 6FLHQWLILF� DQG� 7HFKQRORJLFDO� 5HVHUDFK�
5RPH��5LYHU�3UHVV�*URXS�
%RGPHU�� :�� )�� �������� 7KH� 3XEOLF� 8QGHUVWDQGLQJ� RI
6FLHQFH��/RQGRQ��7KH�5R\DO�6RFLHW\�
%XFFKL��0�� �������� 6FLHQFH� DQG� WKH�0HGLD��$OWHUQDWLYH
5RXWHV�LQ�6FLHQWLILF�&RPPXQLFDWLRQ��/RQGRQ��5RXWOHGJH�
G¡$QGUHD�/���'HFOLFK�$����������7KH�VRFLRORJLFDO�QDWXUH
RI� VFLHQFH�FRPPXQLFDWLRQ�� -RXUQDO�RI�6FLHQFH�&RPPX�
QLFDWLRQ�� ��� ��� 7ULHVWH�� ����� +WWS���MFRP�VLVVD�LW�DUFKLYH�
������$�������MFRP����������$���SGI�

'HZH\�� -�� �������� -DYQRVW� LQ� QMHQL� SUREOHPL�� /XEOMDQD�
)'9�
)UDVHU��1����������5HWKLQNLQJ�WKH�3XEOLF�6SKHUH��$�&RQ�
WULEXWLRQ�WR�WKH�&ULWLTXH�RI�$FWXDOO\�([LVWLQJ�'HPRFUDF\�
9��&DOKRXQ��&���+DEHUPDV�DQG�WKH�3XEOLF�6SKHUH��&DP�
EULGJH��0,7����������
*DUQKDP��1����������7KH�0HGLD�DQG�WKH�3XEOLF�6SKHUH�
9��&DOKRXQ��&���+DEHUPDV�DQG�WKH�3XEOLF�6SKHUH��&DP�
EULGJH��0,7����������
*LEERQV�0���/LPRJHV�&���1RZRWQ\�+���6FKZDUW]PDQ�6��
6FRWW� 3��� 7URZ� 0��� �������� 7KH� 1HZ� 3URGXFWLRQ� RI
.QRZOHGJH��7KH�'\QDPLFV� RI� 6FLHQFH� DQG�5HVHDUFK� LQ
&RQWHPSRUDU\�6RFLHWLHV��/RQGRQ��6DJH�
*OLFNHQ�� -�� �������� (IIHFWLYH� 3XEOLF� ,QYROYHPHQW� LQ
3XEOLF� 'HFLVLRQV�� 6FLHQFH� &RPPXQLFDWLRQ�� ���� ����
����
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*UHFFR�� 3�� �������� &RPPXQLFDWLQJ� LQ� WKH� SRVW�DFD�
GHPLF� HUD� RI� VFLHQFH�� -RXUQDO� RI� 6FLHQFH� &RPPXQL�
FDWLRQ�� ��� ��� 7ULHVWH�� +WWS���MFRP�VLVVD�LW�DUFKLYH�������
(�����MFRP����������(�SGI�
*UHJRU\�� -���0LOOHU�� 6�� �������� 6FLHQFH� LQ� 3XEOLF��&RP�
PXQLFDWLRQ�� &XOWXUH�� DQG� &UHGLELOLW\�� &DPEULGJH�� %DVLF
%RRNV�
+DEHUPDV�� -�� �����D��� 6WUXNWXUQH� VSUHPHPEH� MDYQRVWL�
/MXEOMDQD��É.8&�
+DEHUPDV�� -�� �����E��� 7KH� 7KHRU\� RI� &RPPXQLFDWLYH
$FWLRQ�� 9ROXPH� WZR�� /LIHZRUOG� DQG� 6\VWHP�� $� &ULWLTXH
RI�)XQFWLRQDOLVW�5HDVRQ��%RVWRQ��%HDFRQ�3UHVV�
,UZLQ��$����������6FLHQFH�DQG�&LWL]HQVKLS��9��6FDQORQ��(�
HW�DO���&RPPXQLFDWLQJ�6FLHQFH��&RQWH[WV�DQG�&KDQQHOV�
5HDGHU����/RQGRQ��5RXWOHGJH��������
/HQDUÞLÞ��%����������7UDQVIHU�]QDQMD�LQ�VRFLDOQL�NDSLWDO�Y
GUXÌEL�]QDQMD��'UXÌERVORYQH� UD]SUDYH���������� /MXEOMD�
QD���������
/H\GHVGRUI�� /��� (W]NRZLW]�� +�� �������� (PHUJHQFH� RI� D
7ULSOH� +HOL[� RI� 8QLYHUVLW\�,QGXVWU\�*RYHUQPHQW� 5HODWL�
RQV�� 6FLHQFH�DQG�3XEOLF�3ROLF\���������*XLOGIRUG������
����
/H\GHVGRUI�� /��� (W]NRZLW]��+�� �������� &DQ� �7KH� 3XEOLF�
EH�&RQVLGHUHG�DV�D�)RXUWK�+HOL[� LQ�8QLYHUVLW\�,QGXVWU\�
*RYHUQPHQW� 5HODWLRQV"� 6FLHQFH� DQG� 3XEOLF� 3ROLF\�� ���
���*XLOGIRUG��������
/LSSPDQQ��:����������-DYQR�PQHQMH��/MXEOMDQD��)'9�
1HXPDQ��:��/�� �������� 6RFLDO� UHVHUDFK�PHWKRGV��4XD�
OLWDWLYH�DQG�4XDQWLWDWLYH�$SSURDFKHV��%RVWRQ��3HDUVRQ�
3HWHUV��-��'����������+LVWRULFDO�WHQVLRQV�LQ�WKH�FRQFHSW�RI
SXEOLF� RSLQLRQ�� 9�� 6DOPRQ�� &�� 7���7KHRGRUH�� /��� 3XEOLF
RSLQLRQ�DQG�WKH�FRPPXQLFDWLRQ�RI�FRQVHQW��1HZ�<RUN�
/RQGRQ��*XLOIRUG�������

5HVWLYR�� 6�� �������� 7KH� 7KHRU\� /DQGVFDSH� LQ� 6FLHQFH
6WXGLHV�� 6RFLRORJLFDO� 7UDGLWLRQV�� 9�� -DVDQRII�� 6�� HW� DO��
+DQGERRN�RI�6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV��/RQGRQ�
6DJH���������
6SOLFKDO�� 6�� �������� 9LGQRVW� LQ�PRá� Y� MDYQHP�PQHQMX�
-DYQRVW���7KH�3XEOLF������/MXEOMDQD��6���6���
6SOLFKDO��6����������-DYQR�PQHQMH��/MXEOMDQD��)'9�
7KRPSVRQ�� -�� %�� �������� 7KH�0HGLD� DQG�0RGHUQLW\�� $
6RFLDO� 7KHRU\� RI� WKH�0HGLD�� 6WDQIRUG�� 6WDQIRUG�8QLYHU�
VLW\�3UHVV�
7UHLVH�� '���:HLJROG��0�� )�� �������� $GYDQFLQJ� 6FLHQFH
&RPPXQLFDWLRQ�� $� 6XUYH\� RI� 6FLHQFH� &RPPXQLFDWRUV�
6FLHQFH�&RPPXQLFDWLRQ��������������
9DQ� 'HU� 6DQGHQ�� 0�&�$��� 0HLMPDQ�� )�-�� �������
'LDORJXH�JXLGHV�DZDUQHVV�DQG�XQGHUVWDQGLQJ�RI�VFLHQFH�
DQ�HVVD\�RQ�GLIIHUHQW�JRDOV�RI�GLDORJ�OHDGLQJ�WR�GLIIHUHQW
VFLHQFH� FRPPXQLFDWLRQ� DSSURDFKHV�� 3XEOLF� 8QGHU�
VWDQGLQJ�RI�6FLHQFH������/RQGRQ���������
:\QQH��%����������3XEOLF�8QGHUVWDQGLQJ�RI�6FLHQFH��9�
-DVDQRII��6��HW�DO���+DQGERRN�RI�6FLHQFH�DQG�7HFKQRORJ\
6WXGLHV��/RQGRQ��6DJH����������
:\QQH��%�� ��������.QRZOHGJHV� LQ�&RQWH[W��9��6FDQORQ�
(�� HW� DO��� &RPPXQLFDWLQJ� 6FLHQFH�� &RQWH[WV� DQG� &KDQ�
QHOV��5HDGHU����/RQGRQ��5RXWOHGJH�������
:\QQH��%���HW�DO��� �������� 7DNLQJ�(XURSHDQ�.QRZOHGJH
6RFLHW\� 6HULRXVO\�� %UXVVHOV�� 'LUHFWRUDWH�*HQHUDO� IRU� UH�
VHDUFK�
WQD�HXURSDUFKLYH�RUJ�� ����������� +WWS���WQD�HXURS�
DUFKLYH�RUJ����������������KWWS���ZZZ�ORZSD\�JRY�X
N�RVW�RVWEXVLQHVV�SXVHW�UHSRUW�KWP�
ZZZ�HXUDFWLY�FRP������������+WWS���ZZZ�HXUDFWLY�FRP
�HQ�VFLHQFH�HXUREDURPHWHU�HXURSHDQV�ZDQW�EDODQFH�
HWKLFV�VFLHQWLILF�SURJUHVV�DUWLFOH��������
ÈHQNR��(����������0RGH���$HVWKHWLFV��)LOR]RIVNL�YHVWQLN�
�������/MXEOMDQD���������


