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1D� ODERUDWRULMVNHP� SROMX� %LRWHKQLÈNH� IDNXOWHWH� Y� /MXEOMDQL� VPR� Y� REGREMX� ���������� SUHXßHYDOL� YSOLY
WHKQRORÈNLK�SDUDPHWURY� �JQRMHQMH�]�GXÈLNRP�� URN�ÊHWYH��SRÊHWYHQD�REGHODYD��QD�NROLßLQR� LQ� NDNRYRVW�SULGHODQHJD
ÊDMEOMD��NL�VPR�MR�RSUHGHOLOL�]�YVHEQRVWMR�HWHULßQHJD�ROMD�LQ�XUVROQH�NLVOLQH�Y�ÊDMEOMHYLK�OLVWLK��5D]LVNDYD�MH�SRND]DOD�
GD�JQRMHQMH�]�GXÈLNRP�Y�GUXJHP�OHWX�QL�YSOLYDOR�QD�NROLßLQR�LQ�NDNRYRVW�SULGHOND��]DWR�OH�WR�QL�XSUDYLßHQR��9�WUHWMHP
OHWX�MH�ELO�]DEHOHÊHQ�SR]LWLYHQ�YSOLY�JQRMHQMD�]�GXÈLNRP�QD�YLÈLQR�SULGHOND��ÞDV�ÊHWYH�MH�]QDßLOQR�YSOLYDO�QD�YLÈLQR
SULGHOND�ÈHOH�Y�WUHWMHP�OHWX��QD�NDNRYRVW�ÊDMEOMD�SD�Y�REHK�OHWLK��9VHEQRVW�HWHULßQHJD�ROMD�LQ�XUVROQH�NLVOLQH�VWD�ELOD�Y
ßDVX�]RUHQMD�VHPHQ�YLÈMD�NRW�Y�ßDVX�FYHWHQMD� UDVWOLQ��3RÊHWYHQD�REGHODYD�QD�NDNRYRVW�GURJH�QL� LPHOD�YSOLYD��0HG
GURJR��NL� VPR� MR� WDNRM�RGSHOMDOL�Y� VXÈLOQLFR�� LQ� WLVWR��NL� MH�RVWDOD�QD�SROMX� ÈH�SHW�GQL�� UD]OLN� Y�PHUMHQLK�SDUDPHWULK
NDNRYRVWL�QL�ELOR�

.OMXÞQH�EHVHGH��ÌDMEHOM��6DOYLD�RIILFLQDOLV��HWHULáQD�ROMD��JQRMHQMH��áDV�ÌHWYH��SRÌHWYHQD�REGHODYD
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1HJOL� DQQL� ���������� OH� DXWULFL� KDQQR� VWXGLDWR� O
LQIOXVVR� GL� DOFXQL� SDUDPHWUL� WHFQRORJLFL� �FRQFLPD]LRQH� FRQ
D]RWR��WHPSR�GL�PLHWLWXUD��ODYRUD]LRQH�GHO�UDFFROWR��VXOOD�TXDQWLWi�H�VXOOD�TXDOLWi�GHOOD�VDOYLD�FROWLYDWD��TXHVW
XOWLPD
GHWHUPLQDWD�LQ�EDVH�DO�FRQWHQXWR�GL�ROLR�HWHULFR�H�DFLGR�XUVROLFR�QHOOH�IRJOLH�GL�VDOYLD��/D�ULFHUFD�KD�HYLGHQ]LDWR�FKH
OD�FRQFLPD]LRQH�FRQ�D]RWR�QHO�VHFRQGR�DQQR�QRQ�KD�DYXWR�HIIHWWL�VX�TXDQWLWi�H�TXDOLWi�GHO�UDFFROWR��'XUDQWH�LO�WHU]R
DQQR�o�VWDWR�LQYHFH�UHJLVWUDWR�XQ�LQIOXVVR�SRVLWLYR�GHOOD�FRQFLPD]LRQH�FRQ�D]RWR�VXOOD�TXDQWLWi�GHO�UDFFROWR��,O�WHPSR
GL� PLHWLWXUD� KD� LQIOXHQ]DWR� OD� TXDQWLWi� GHO� UDFFROWR� DSSHQD� DO� WHU]R� DQQR�� PHQWUH� O
LQIOXHQ]D� VXOOD� TXDOLWi� VL� o
UHJLVWUDWD� LQ� HQWUDPEH� OH�DQQDWH�� ,O� FRQWHQXWR� GL� ROLR� HOHWLFR� H� GL� DFLGR�XUVROLFR� VRQR� ULVXOWDWL�PDJJLRUL� GXUDQWH� LO
SHULRGR�GL�PDWXUD]LRQH�GHL�VHPL�FKH�QRQ�QHO�SHULRGR�GL� ILRULWXUD�GHOOH�SLDQWH��/D� ODYRUD]LRQH�GHO� UDFFROWR�QRQ�KD
DYXWR�HIIHWWL�VXOOD�TXDOLWi�GHOOD�GURJD��7UD�OD�GURJD�SRUWDWD�GLUHWWDPHQWH�QHOO
HVVLFDWRLR�H�TXHOOD�ODVFLDWD�VXO�FDPSR�SHU
DOWUL�FLQTXH�JLRUQL�QRQ�VRQR�VWDWH�UHJLVWUDWH�GLIIHUHQ]H�QHL�SDUDPHWUL�GL�TXDOLWi�

3DUROH�FKLDYH��VDOYLD��6DOYLD�RIILFLQDOLV��ROLR�HWHULFR��FRQFLPD]LRQH��WHPSR�GL�PLHWLWXUD��ODYRUD]LRQH�GHO�UDFFROWR
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'RPRYLQH� ÌDMEOMD� VR� 6UHGR]HPOMH�� %DONDQ� LQ� 0DOD
$]LMD�� NMHU� UDVWH� VDPRQLNOR� QD� VRQáQLK� LQ� DSQHQáDVWLK
SRERáMLK� GR� QDGPRUVNH� YLÊLQH� �����P�� 3UL� QDV� MH� UD]�
ÊLUMHQ�SUHGYVHP�QD�-=�GHOX�GUÌDYH��]QDQD�VR�UDVWLÊáD�QD
NUDÊNHP� REPRáMX� Y� RNROLFL� .R]LQH� LQ� 3HWULQM�� SRVD�
PH]QD� UDVWLÊáD�PDQMÊHJD� REVHJD� SD� QDMGHPR� WXGL� GUX�
JRG��%DULáHYLá��������-RJDQ�HW�DO���������

ËDMEHOM��6DOYLD�RIILFLQDOLV�/���MH�SROJUP��SRJRVWR�XSR�
UDEOMHQ� Y� NXOLQDULNL�� WDNR� VYHÌ� NRW� VXK�� ]QDQ�SD� MH� WXGL
NRW� ]GUDYLOQD� UDVWOLQD�� SUHGYVHP� NRW� YLU� HWHULáQHJD� ROMD
�6DOYLDH� DHWKHUROHXP��� SRVXÊHQL� OLVWL� YVHEXMHMR� ������
HWHULáQHJD�ROMD��3R�GRORáLOLK�(YURSVNH� IDUPDNRSHMH� �3K�
(XU�� ,9�� ������ MH� ]DKWHYDQD� YVHEQRVW� HWHULáQHJD� ROMD� Y
ÌDMEOMHYLK� OLVWLK�YVDM�������3ROHJ�HWHULáQHJD�ROMD��NL�GH�
OXMH�DQWLVHSWLáQR��VR�PHG�DNWLYQLPL�NRPSRQHQWDPL�ÌDME�
OMD� SRVHEQR� SRPHPEQL� ÊH� GLWHUSHQRLGL�� WULWHUSHQRLGL�
IODYRQRLGL� LQ� WDQLQL� �%DULáHYLá� 	� %DUWRO�� ������� 0HG
WULWHUSHQL��NL�MLK�QDMGHPR�Y�ÌDMEOMX��LPD�]HOR�SRPHPEQR
YORJR�XUVROQD�NLVOLQD��5D]LVNDYH�VR�SRWUGLOH�QMHQR�SURWL�
WXPRUQR��SURWLYQHWQR��SURWLYLUXVQR�LQ�KHSDWRSURWHNWLYQR
GHORYDQMH� �+VX� HW� DO��� ������ %DULáHYLá� 	� %DUWRO�� �����
%DULáHYLá�HW�DO���������

=DUDGL� YVH�YHáMHJD� SRYSUDÊHYDQMD� IDUPDFHYWVNH�� NH�
PLáQH�LQ�ÌLYLOVNH� LQGXVWULMH�SR�GURJL�ÌDMEOMD��6DOYLDH� IR�
OLXP��]DY]HPD�OH�WD�YVH�SRPHPEQHMÊR�YORJR�QD�VYHWRY�
QHP� WUJX��2PHQMHQLP�SRUDEQLNRP��RG�NDWHULK� VH�EUH]�
SRJRMQR�]DKWHYD�NDNRYRVW��XáLQNRYLWRVW�LQ�YDUQRVW�]GUD�
YLOQLK�SULSUDYNRY��RGNXS�QDEUDQLK�VDPRUDVOLK�]GUDYLOQLK
UDVWOLQ� YVH� SRJRVWHMH� QH� XVWUH]D�� SUHGYVHP�]�YLGLND� ]D�
JRWDYOMDQMD�]DGRVWQLK�NROLáLQ�NDNRYRVWQH�GURJH��,]�GHÌHO�
NL�L]YDÌDMR�VXURYLQH��MH�SUHVNUED�QDPUHá�QHUHGQD��QHSUL�
PHUQH�NDNRYRVWL��FHQH�SD� VH�QHQDáUWQR�GYLJXMHMR� �%DUL�
áHYLá��������

3ULGHORYDQMH� ÌDMEOMD� LPD� ]DUDGL� ]JRUDM� QDYHGHQLK
GHMVWHY�Y�]DGQMHP�áDVX�YVH�SRPHPEQHMÊR�YORJR��3ULGH�
ORYDOHF�ODKNR�QD�WUJ�SRQXGL�ÌHOHQH�NROLáLQH�NDNRYRVWQH
GURJH��NL�MR�]DJRWRYL�V�SULPHUQR�WHKQRORJLMR�SULGHODYH�LQ
SRÌHWYHQH�REGHODYH��ÉWHYLOQH�UD]LVNDYH�VR�SRND]DOH��GD
VWD�SULGHOHN� LQ�YVHEQRVW�HWHULáQHJD�ROMD�RGYLVQD�RG� UDV�
WLÊáD� �6DQWRV�*RPHV� 	� )HUQDQGHV�)UUHLUD�� ������� NXOWL�
YDUMD��*XUEX]�HW�DO���������/HQ]L�HW�DO����������JQRMHQMD
]�GXÊLNRP��'DPEUDXVNLHQH�HW�DO����������áDVD�ÌHWYH�LQ�V
WHP� SRYH]DQHJD� UD]YRMQHJD� VWDGLMD� UDVWOLQH� RE� ÌHWYL
�6DQWRV�*RPHV� 	� )HUQDQGHV�)UUHLUD�� ������ =XWLF� HW� DO��
������ WHU� SRÌHWYHQH� REGHODYH� �%{WWFKHU� 	� *�QWKHU�
������%{WWFKHU�HW�DO���������

9HQGDU� WXGL� SULGHORYDQMH� SRPHQL� GRORáHQR� VWRSQMR
WYHJDQMD�� 7XGL� Y� SULGHODQLK� UDVWOLQDK� ODKNR� ]DVOHGLPR
RVWDQNH� NHPLáQLK� VUHGVWHY� ]D� YDUVWYR� UDVWOLQ�� WHÌNLK
NRYLQ�DOL�GUXJLK�WRNVLáQLK�VSRMLQ��7HP�WHÌDYDP�VH�ODKNR
L]RJQHPR�V�SUDYLOQR� L]ELUR� WDO�� XVWUH]QLP�JQRMHQMHP� LQ
SUDYLOQR�RVNUER�SRVHYND�UDVWOLQ��.RW�VR�]DSLVDOL�=XWLFHYD
HW� DO�� �������� MH� SUHGQRVW� SULGHORYDQMD� ÌDMEOMD� SUHG� QD�
ELUDQMHP� Y� QDUDYL� WXGL� Y� WHP�� GD� JD� ODKNR� ÌDQMHPR

GYDNUDW��SUYLá�Y�áDVX�]RUHQMD�VHPHQ��GUXJLá�SD�RNROL���
GQL�SR�SUYL�ÌHWYL��6�WHP�VWD�]DJRWRYOMHQL�NDNRYRVW� LQ�UH�
JHQHUDFLMD�UDVWOLQH�Y�WROLNÊQL�PHUL��GD�OH�WD�ODKNR�XVSHÊQR
SUH]LPL�

&LOM� QDÊH� UD]LVNDYH� MH� ELO� SUHXáLWL� YSOLY� JQRMHQMD� ]
GXÊLNRP��áDVD�ÌHWYH�LQ�SRÌHWYHQH�REGHODYH�QD�NROLáLQR
LQ� NDNRYRVW� SULGHODQHJD� ÌDMEOMD�� ËHOHOL� VPR� XJRWRYLWL�
NROLNÊQD� NROLáLQD� GRGDQHJD� GXÊLND� MH� ]D� SULGHORYDQMH
ÌDMEOMD�]�YLGLND�]DJRWDYOMDQMD�ÌHOHQLK�NROLáLQ�NDNRYRVWQH
GURJH� QDMEROM� SULPHUQD�� VHYHGD� SD� WXGL� QDMEROM� HNRQR�
PLáQD�� =DQLPDO� QDV� MH� RSWLPDOHQ� áDV� ÌHWYH� R]LURPD
UD]YRMQL� VWDGLM� UDVWOLQ�� Y� NDWHUHP� SRÌDQMHPR� ÌDMEHOM� ]
QDMYLÊMR�YVHEQRVWMR�HWHULáQHJD�ROMD�LQ�XUVROQH�NLVOLQH��WHU
NDNR�SRÌHWYHQD�REGHODYD�YSOLYD�QD�NDNRYRVW�ÌDMEOMD�

0$7(5,$/�,1�0(72'(

3ROMVNL� SRVNXV� MH� SRWHNDO� QD� ODERUDWRULMVNHP� SROMX
%LRWHKQLÊNH� IDNXOWHWH� Y� /MXEOMDQL� Y� OHWLK� ������ ����� LQ
������ $QDOL]D� WDO� MH� SRND]DOD�� GD� VR� WOD� SVHYGRJOHMQD
�S+� ������ RUJ�� VQRY�  � ������ WHNVWXUQL� UD]UHG�PHOMDVWD
LORYLFD�� WHU� VUHGQMH� SUHVNUEOMHQD� V� IRVIRUMHP� ����� PJ
3�2������ J� WDO�� LQ� NDOLMHP� ������ PJ� .�2����� J� WDO��
6DGLNH� ÌDMEOMD� ]D� SROMVNL� SRVNXV� VR� ELOH� Y]JRMHQH� Y
UDVWOLQMDNX� L]�VHPHQD��NL� MH�KUDQMHQR�Y�*HQVNL�EDQNL�]D
]GUDYLOQH� LQ�DURPDWLáQH�UDVWOLQH�SUL�%LRWHKQLÊNL� IDNXOWHWL
8QLYHU]H�Y�/MXEOMDQL��2GGHOHN�]D�DJURQRPLMR�

3ROMVNL�SRVNXV�VPR�]DVQRYDOL� MXQLMD������NRW�EORáQL
SRVNXV� Y� ÊWLULK� SRQRYLWYDK�� 3RVDPH]QH� SDUFHOH� VR� ELOH
YHOLNH����P���5DVWOLQH�VPR�VDGLOL�QD�PHGYUVWQR�UD]GDOMR
��� FP�� UD]GDOMD� PHG� UDVWOLQDPL� Y� YUVWL� MH� ELOD� ��� FP�
PHG�SDUFHODPL�SD����FP��0HG�UDVWMR�MH�ELO�SRVNXV�UHGQR
RVNUERYDQ� ]� RNRSDYDQMHP� LQ� PHKDQVNLP� RGVWUDQMHYD�
QMHP�SOHYHORY�

5DVWOLQH� VPR�Y� OHWLK������ LQ������GRJQRMHYDOL� V� WH�
NRáLP�GXÊLáQLP�JQRMLORP��0LFUR�&ULVWDO���7UHWMLQD�SDUFHO
MH�ELOD�QDPHQMHQD�NRQWUROL��UDVWOLQH�QD�WHK�SDUFHODK�QLVR
ELOH�JQRMHQH��WUHWMLQD�UDVWOLQ�MH�ELOD�JQRMHQD�V����NJ�1�KD
Y�HQNUDWQHP�RGPHUNX��WUHWMLQD�UDVWOLQ�SD�]����NJ�1�KD�Y
WULNUDWQHP�RGPHUNX�SR����NJ�1�KD�

3UYD�ÌHWHY��SUYD�SRORYLFD�UDVWOLQ��MH�ELOD�RSUDYOMHQD�Y
áDVX� SROQHJD� FYHWHQMD� UDVWOLQ�� GUXJD� �GUXJD� SRORYLFD
UDVWOLQ��SD�Y�áDVX�]RUHQMD�VHPHQ��5DVWOLQH�VPR�ÌHOL� URá�
QR�� V� VUSRP�� SR� ÌHWYL� LQ� VXÊHQMX� Y� VXÊLOQLNX� SD� RYUHG�
QRWLOL�YLÊLQR�SULGHOND��9�RNYLUX�SRVDPH]QH�ÌHWYH�VPR�SUL
SUYL� SRORYLFL� SRÌHWLK� UDVWOLQ� XSRÊWHYDOL� QDáHOD� GREUH
DJURQRPVNH� SUDNVH�� NDU� SRPHQL�� GD� VPR� SRÌHWR� GURJR
WDNRM�SR�ÌHWYL�RGSHOMDOL�Y�VXÊLOQLFR��SRÌHW�ÌDMEHOM�]�GUXJH
SRORYLFH� SRVNXVQLK� SRYUÊLQ� SD� VPR� QD� SROMX� SXVWLOL� ÊH
SHW�GQL�WHU�JD�ÊHOH�QDWR�RGSHOMDOL�QD�VXÊHQMH�Y�VXÊLOQLFR�

3UL�SRVXÊHQLK�UDVWOLQDK�VPR�]D�ODERUDWRULMVNH�DQDOL]H
RG� VWHEHO� ORáLOL� OLVWH� LQ� VOHGQMH� VKUDQLOL� Y� SDSLUQDWH
YUHáNH�� .ROLáLQR� HWHULáQHJD� ROMD� Y� SRVDPH]QHP�Y]RUFX
VPR� GRORáDOL� SR� SRVWRSNX�� NL� JD� SUHGSLVXMH� (YURSVND
IDUPDNRSHMD��3K��(XU��,9���������9VHEQRVW�XUVROQH�NLVOLQH
Y�PHWDQROQLK� L]YOHáNLK� OLVWRY� ÌDMEOMD� VPR�GRORáLOL� ]� YL�
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VRNRORáOMLYRVWQR� WHNRáLQVNR� NURPDWRJUDILMR� �+3/&��� NRW
MH�RSLVDQR�Y�SULVSHYNX�%DULáHYLá�HW�DO���������

5H]XOWDWH� SRVNXVD� VPR� VWDWLVWLáQR� RYUHGQRWLOL� ]�PH�
WRGR�DQDOL]H�YDULDQFH�]D�VOXáDMQH�EORNH� �$129$��6WDW�
JUDSKLFV��

5(=8/7$7,�,1�5$=35$9$

9�OHWX�������GUXJL�UDVWQL�VH]RQL��JQRMHQMH�]�GXÊLNRP
LQ� áDV� ÌHWYH� QD� NROLáLQR� SULGHODQHJD� ÌDMEOMD� QLVWD� ]QD�
áLOQR� YSOLYDOD�� 0DVD� ]UDáQR� VXKH� GURJH� VH� MH� JLEDOD� Y
SRYSUHáMX� RNROL� ��� NJ�DU� �6O�� ���� 2E� SUYL� ÌHWYL� Y� WUHWML
UDVWQL� VH]RQL� �������SUDY� WDNR�QLVPR�]DEHOHÌLOL� UD]OLN�Y
NROLáLQL� SULGHODQLK� OLVWRY� ÌDMEOMD� PHG� NRQWUROR� LQ
UD]OLáQR� JQRMHQLPL� SDUFHODPL�� 3UL� GUXJL� ÌHWYL� SD� VH� MH
SRND]DOR�� GD� JQRMHQMH� ]� GXÊLNRP� SR]LWLYQR� YSOLYD� QD
SULGHOHN�]UDáQR�VXKH�GURJH��0DVD�]UDáQR�VXKH�GURJH�SUL
UDVWOLQDK�� NL� QLVR� ELOH� JQRMHQH� ]� GXÊLNRP�� MH� ELOD� ]QD�
áLOQR�QLÌMD� ������NJ�DU��Y�SULPHUMDYL�]� UDVWOLQDPL�]�JQR�
MHQLK� SDUFHO� ������ NJ�DU��� NROLáLQD� GRGDQHJD� GXÊLND� QD
SULGHOHN�QL�LPHOD�YSOLYD��7RUHM�ODKNR�UHáHPR��GD�MH�HNR�
QRPVNR�XSUDYLáHQR� OH�HQNUDWQR�JQRMHQMH�V����NJ�1�KD�
3ROMVNL�SRVNXV�'DPEUDXVNLHQHMD�HW�DO���������MH�SRND]DO
YHOLNR�RG]LYQRVW�UDVWOLQ�ÌDMEOMD�QD�JQRMHQMH�]�GXÊLNRP��6
SRYHáHYDQMHP� RGPHUND� áLVWHJD� GXÊLND� VH� MH� SRYHáHYDO
WXGL� SULGHOHN� ÌDMEOMD�� YVH� GR� ��� NJ� 1�KD�� (GHQ� L]PHG
UD]ORJRY�]D�UD]OLNH�PHG�UH]XOWDWL�QDÊH�LQ�]JRUDM�RPHQMH�
QH� UD]LVNDYH� MH� ]DJRWRYR� VWDURVW� UDVWOLQ�� SUL� QDV� VH� MH
QDPUHá�Y�WUHWMHP�OHWX�RE�GUXJL�ÌHWYL�SRND]DOD�RG]LYQRVW
UDVWOLQ� QD� JQRMHQMH� ]� GXÊLNRP�� *OHGH� QD� WR�� GD� VR
'DPEUDXVNLHQH� HW� DO�� ������� SRVNXVH� RSUDYOMDOL� Y� ÊWL�

ULOHWQHP� QDVDGX�� ODKNR� SUHGYLGHYDPR�� GD� EL� VH� RG]LY�
QRVW�UDVWOLQ�QDÊHJD�QDVDGD�QD�JQRMHQMH�]�GXÊLNRP�Y�áH�
WUWHP�OHWX�ODKNR�SRYHáDOD��5D]ORJ�SD�MH�]DJRWRYR� ODKNR
WXGL�L]EUDQ�JHQRWLS��ÉWHYLOQL�YLUL�QDPUHá�QDYDMDMR�YHOLNR
RGYLVQRVW� RG]LYQRVWL� UDVWOLQH� RG� GXÊLáQHJD� JQRMHQMD� ]
JHQRWLSRP��*XUEX]�HW�DO���������/HQ]L�HW�DO���������

9SOLY� áDVD� ÌHWYH� QD� YLÊLQR� SULGHOND� VH� MH�� NRW� SUL
YSOLYX�JQRMHQMD�]�GXÊLNRP��SRND]DO�ÊHOH�Y�WUHWMHP�OHWX��Y
GUXJHP� OHWX� UD]OLN� Y� YLÊLQL� SULGHOND� JOHGH� QD� áDV� ÌHWYH
QDPUHá�QLVPR�]DEHOHÌLOL��3ULGHOHN�ÌDMEOMD�MH�ELO�RE�GUXJL
ÌHWYL� WUHWMH� UDVWQH� VH]RQH� �Y�áDVX�]RUHQMD� VHPHQ�� ]D���
NJ�DU� YHáML� NRW� RE� SUYL� ÌHWYL� �Y� áDVX� SROQHJD� FYHWHQMD��
3RGREQR� MH� SRND]DOD� WXGL� UD]LVNDYD�� NL� VR� MR� RSUDYLOL
=XWLFHYD�HW�DO�� ��������3ULGHOHN�ÌDMEOMD�Y�QMLKRYHP�SROM�
VNHP� SRVNXVX� MH� ELO� ]QDáLOQR� QDMYHáML� RE� ÌHWYL� Y� áDVX
]RUHQMD�VHPHQ�

=D�ÌDMEHOM�MH�]QDQR��GD�MH�SULGHOHN�QDMYHáML�Y�WUHWML�LQ
áHWUWL� UDVWQL� VH]RQL� �%DULáHYLá���������7R� VH� MH�SRND]DOR
WXGL�Y�QDÊHP�SRVNXVX��PHG�REUDYQDYDQLPD�OHWRPD�VR�VH
QDPUHá� SRND]DOH� VWDWLVWLáQR� ]QDáLOQH� UD]OLNH� Y� YLÊLQL
SULGHOND��3ULGHOHN� OLVWRY�ÌDMEOMD� MH�ELO� Y� WUHWMHP� OHWX� ���
NJ�DU��NDU�]D�����YHáML�Y�SULPHUMDYL�]�GUXJLP�OHWRP����
NJ�DU��

*QRMHQMH� ]� GXÊLNRP�Y� QREHQHP� OHWX� QL� LPHOR� ]QD�
áLOQHJD� YSOLYD� QD� NDNRYRVW� SULGHODQH� GURJH�� YVHEQRVW
HWHULáQHJD� ROMD� LQ� XUVROQH� NLVOLQH� Y� ÌDMEOMHYLK� OLVWLK�
5D]LVNRYDOQD�VNXSLQD�'DPEUDXVNLHQHMD�HW�DO���������MH�Y
ÌH� ]JRUDM� RPHQMHQHP� SRVNXVX� GRELOD� HQDNH� UH]XOWDWH
NRW� QDÊD� VNXSLQD�� QDPUHá� GD� JQRMHQMH� ]� GXÊLNRP� QD
YVHEQRVW�HWHULáQHJD�ROMD�QH�YSOLYD�

6O�����3ULGHOHN�]UDàQR�VXKLK�OLVWRY�ËDMEOMD�Y�RGYLVQRVWL�RG�JQRMHQMD�]�GXÉLNRP�
)LJ�����7KH�\LHOG�RI�GU\�VDJH�OHDYHV�DV�LQIOXHQFHG�E\�QLWURJHQ�IHUWLOLVDWLRQ�
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6O�����9VHEQRVW�HWHULàQHJD�ROMD�Y�OLVWLK�ËDMEOMD�Y�RGYLVQRVWL�RG�JQRMHQMD�]�GXÉLNRP�
)LJ�����(VVHQWLDO�RLO�FRQWHQW�LQ�VDJH�OHDYHV�DV�LQIOXHQFHG�E\�QLWURJHQ�IHUWLOLVDWLRQ�

9VHEQRVW� HWHULáQHJD� ROMD� Y� GURJL� SD� VH� MH� ]QDáLOQR
UD]OLNRYDOD�Y�RGYLVQRVWL�RG�áDVD�ÌHWYH�R]LURPD�UD]YRMQH
ID]H�UDVWOLQH�RE�ÌHWYL��6O������9�GUXJHP�OHWX�MH�ELOD�YVHE�
QRVW� HWHULáQHJD� ROMD� RE� SUYL� ÌHWYL� ������ RE� GUXJL� SD
������NDU�SRPHQL��GD� MH�ELOD�GURJD� ÊHOH�RE�GUXJL� ÌHWYL
GRYROM� NDNRYRVWQD� JOHGH� QD� GRORáLOD� (YURSVNH� IDUPD�
NRSHMH��QDMPDQM��������3K��(XU��,9���������9�WUHWMHP�OHWX
MH�NRQFHQWUDFLMD�HWHULáQHJD�ROMD�ÌH�RE�SUYL�ÌHWYL�]QDÊDOD
������GR�GUXJH�ÌHWYH�SD�VH� MH�ÊH�]QDáLOQR�SRYHáDOD�� LQ

VLFHU� QD� ������ 9VHEQRVW� HWHULáQHJD� ROMD� MH� ELOD� WRUHM� Y
REHK� OHWLK� YHáMD� RE� GUXJL� ÌHWYL�� NR� VR� ELOH� UDVWOLQH� Y
UD]YRMQL� ID]L� ]RUHQMD� VHPHQ�� 'R� WDNÊQLK� UH]XOWDWRY� VR
SULÊOL�Y� WHNX�VYRMH� UD]LVNDYH� WXGL�=XWLFHYD�HW�DO�� �������
NL�VR�XJRWRYLOL��GD�Y�RGYLVQRVWL�RG�UD]YRMQH�ID]H�UDVWOLQH
REVWDMDMR�WXGL�UD]OLNH�Y�NHPLMVNL�VWUXNWXUL�HWHULáQHJD�ROMD�
(QDNR�YHOMD�WXGL�]D�L]VOHGNH�UD]LVNDYH�6DQWRV�*RPHVRYH
	�)HUQDQGHV�)HUUHLUDD��������

6O�����9VHEQRVW�XUVROQH�NLVOLQH�Y�OLVWLK�ËDMEOMD�Y�RGYLVQRVWL�RG�JQRMHQMD�]�GXÉLNRP�
)LJ�����8UVROLF�DFLG�FRQWHQW�LQ�VDJH�OHDYHV�DV�LQIOXHQFHG�E\�QLWURJHQ�IHUWLOLVDWLRQ�
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5D]OLNH�Y�YVHEQRVWL�XUVROQH�NLVOLQH�Y�ÌDMEOMHYLK� OLVWLK
RE�UD]OLáQLK�WHUPLQLK�ÌHWYH�VPR�]DEHOHÌLOL�ÊHOH�Y�WUHWMHP
OHWX�� GHOHÌ� XUVROQH� NLVOLQH� VH� MH� RE� GUXJL� ÌHWYL�� Y� áDVX
]RUHQMD�VHPHQ��]QDáLOQR�SRYHáDO�]�������QD��������6O�
����9�GUXJHP�OHWX�UD]OLN�PHG�GURJR��SRÌHWR�RE�UD]OLáQLK
WHUPLQLK�� QLVPR� ]DEHOHÌLOL�� Y� SRYSUHáMX� MH� ELOR� Y� GURJL
������XUVROQH�NLVOLQH�

3RÌHWYHQD�REGHODYD�Y�QREHQHP�L]PHG�REUDYQDYDQLK
OHW� QL� ]QDáLOQR� YSOLYDOD� QD� NDNRYRVW� ÌDMEOMD�� YVHEQRVW
HWHULáQHJD� ROMD� LQ� NRQFHQWUDFLMR� XUVROQH� NLVOLQH�� =D� YL�
VRNR�YVHEQRVW�HWHULáQHJD�ROMD� LQ�XUVROQH�NLVOLQH�Y�Y]RU�
FLK��NL�VPR�MLK�SUHG�VXÊHQMHP�Y�VXÊLOQLNX�SURWL�QDáHORP
GREUH�DJURQRPVNH�SUDNVH� ÊH�SHW�GQL�SR�ÌHWYL�SXVWLOL�QD
SROMX�� MH� SR� YVHM� YHUMHWQRVWL� NULYR� YUHPH�� VDM� MH� ELOR� Y
GQHYLK�SR�ÌHWYL�]HOR�WRSOR�LQ�VXKR��EUH]�SDGDYLQ��7DNÊQH
UD]PHUH� VR� ELOH� ]HOR� SRGREQH� WLVWLP� Y� VXÊLOQLFL�� RPR�
JRáLOH� VR� KLWUR� VXÊHQMH� SRÌHWH� GURJH�� ]DWR� VH� NDNRYRVW
ÌDMEOMD��NL�MH�RVWDO�SR�ÌHWYL�QD�SROMX��WDNR�QL�]QLÌDOD�

=$./-8Ý(.

*QRMHQMH� ÌDMEOMD� ]� GXÊLNRP� VH� MH� Y� GUXJHP� OHWX� L]�
ND]DOR� NRW� QHXSUDYLáHQR� WDNR� V� VWDOLÊáD� ]DJRWDYOMDQMD
SULGHOND�LQ�NDNRYRVWL�GURJH�NRW�]�HNRQRPVNHJD�YLGLND��Y
WUHWMHP� OHWX� SD� MH� YLÊLQD� SULGHOND� XSUDYLáLOD� HQNUDWQR
JQRMHQMH� V� ��� NJ�1�KD�� *QRMHQMH� ÌDMEOMHYLK� QDVDGRY� ]
GXÊLNRP�MH�WRUHM�XSUDYLáHQR�ÊHOH�RG�WUHWMHJD�OHWD�QDSUHM�
3RVNXV�MH�SRND]DO��GD�SUL�ÌHWYL�SROHWL��NR�VR�UDVWOLQH�ÌH�Y
ID]L� ]RUHQMD� VHPHQ�� GRELPR� ]QDáLOQR� NYDOLWHWQHMÊL� ÌDM�
EHOM�� NL� YVHEXMH� ELVWYHQR� YHáMR� NROLáLQR� HWHULáQHJD� ROMD
LQ�XUVROQH�NLVOLQH��3UL�SULGHODYL�ÌDMEOMD�VH�WRUHM�SULSRURáD
ÌHWHY�Y�áDVX�]RUHQMD� VHPHQ��.OMXE�GRPQHYL��GD�ER�ND�
NRYRVW�GURJH�SUL�QHSULPHUQL�SRÌHWYHQL�REGHODYL�XSDGOD�
WHJD�QLVPR�PRJOL�GRND]DWL��1HNDMGQHYQR�áDNDQMH�SRÌH�
WHJD�ÌDMEOMD�QD�VXÊHQMH�QD�SROMX�Y�OHSHP�YUHPHQX�NDNR�
YRVWL�GURJH�WRUHM�QH�ÊNRGL��YHQGDU�VH�SUL�SULGHODYL�QH�JUH
]DQDÊDWL�QD�XJRGQH�YUHPHQVNH�UD]PHUH�

7+(�,03$&7�2)�&(57$,1�7(&+12/2*,&$/�3$5$0(7(56�21�7+(�48$/,7<
2)�&8/7,9$7('�6$*(��6$/9,$�2)),&,1$/,6�/��

$QLWD�.8Ç$5��'HD�%$5,Þ(9,Þ�	�$OHQND�=83$1Þ,Þ
8QLYHUVLW\�RI�/MXEOMDQD��%LRWHFKQLFDO�)DFXOW\��'HSDUWPHQW�RI�$JURQRP\� �6,������/MXEOMDQD��-DPQLNDUMHYD����

(�PDLO��DQLWD�NXVDU#EI�XQL�OM�VL

6800$5<

7KH�LPSDFW�RI�VRPH�WHFKQRORJLFDO�SDUDPHWHUV��QLWURJHQ�IHUWLOL]DWLRQ��KDUYHVW�SHULRG�DQG�SRVWKDUYHVW�KDQGOLQJ��RQ
WKH�TXDQWLW\�DQG�TXDOLW\�RI�FXOWLYDWHG�VDJH��6DOYLD�RIILFLQDOLV�/���ZDV�VWXGLHG�LQ�/MXEOMDQD�LQ�D�ILHOG�H[SHULPHQW�GXULQJ
WKH�����������SHULRGV��7ZR�GLIIHUHQW�TXDQWLWLHV�RI�DSSOLHG�QLWURJHQ�����NJ�1�KD�DQG����NJ�1�KD��ZHUH�FRPSDUHG�WR
WKH�FRQWURO�WUHDWPHQW��ZKHUH�QR�IHUWLOL]HUV�ZHUH�XVHG��DQG�WZR�KDUYHVW�SHULRGV�ZHUH�VWXGLHG��,Q�HDFK�KDUYHVW�SHULRG�
SRVWKDUYHVW�KDQGOLQJ�ZDV�VWXGLHG��WDNLQJ�KDOI�RI�WKH�KDUYHVWHG�\LHOG�GLUHFWO\�WR�WKH�GULHU�DQG�OHDYLQJ�WKH�RWKHU�KDOI�LQ
WKH�ILHOG�IRU�ILYH�GD\V��4XDOLW\�RI�VDJH�GUXJ�ZDV�GHWHUPLQHG�DV�D�SHUFHQWDJH�RI�HVVHQWLDO�RLO�DQG�XUVROLF�DFLG��5HVXOWV
RI� WKH�VWXG\�VKRZHG�WKDW�QLWURJHQ�IHUWLOL]DWLRQ�LQ�WKH�ILUVW� WZR�SURGXFWLRQ�\HDUV�KDG�QR� LPSDFW�RQ� WKH�TXDQWLW\�DQG
TXDOLW\�RI�WKH�VDJH�GUXJ��DQG�ZDV�WKHUHIRUH�QRW�MXVWLILHG��,Q�WKH�WKLUG�SURGXFWLRQ�\HDU�� LW�ZDV�UHFRUGHG�WKDW�QLWURJHQ
IHUWLOL]DWLRQ� KDG� D� VLJQLILFDQW� LPSDFW� RQ� WKH� VDJH� \LHOG�� EXW� WKHUH�ZHUH� QR� GLIIHUHQFHV� EHWZHHQ� WKH� WHVWHG�PLQHUDO
QLWURJHQ� UDWHV� ����NJ�1�KD�DQG����NJ�1�KD��� VR����NJ�RI�1�KD� VXIILFHG��<LHOG�RI� VDJH�ZDV� VLJQLILFDQWO\�KLJKHU� ���
NJ�DU��LQ�WKH�WKLUG�SURGXFWLRQ�\HDU�FRPSDULQJ�WR�WKH�VHFRQG�SURGXFWLRQ�\HDU�����NJ�DU���IRU�DERXW������7KH�KDUYHVW
SHULRG�KDG�D�VLJQLILFDQW�LPSDFW�RQ�WKH�\LHOG�DQG�TXDQWLW\�RI�XUVROLF�DFLG�LQ�VDJH�GUXJ�LQ�WKH�WKLUG�SURGXFWLRQ�\HDU�DQG
RQ� WKH� TXDQWLW\� RI� HVVHQWLDO� RLO� LQ� ERWK� SURGXFWLRQ� \HDUV�� 7KH� HVVHQWLDO� RLO� DQG� XUVROLF� DFLG� FRQWHQWV� LQ� WKH� WKLUG
SURGXFWLRQ�\HDU�ZHUH�KLJKHU�LQ�WKH�VDJH�GUXJ�WKDW�ZDV�KDUYHVWHG�LQ�WKH�SHULRG�RI�VHHG�ULSHQLQJ�FRPSDUHG�WR�WKH�VDJH
KDUYHVWHG�LQ�EORRP��IRU�HVVHQWLDO�RLO�IRU�DERXW�����DQG�IRU�XUVROLF�DFLG�IRU�DERXW�������&RPSDULQJ�WKH�GUXJ�WDNHQ�WR
WKH� GULHU� LPPHGLDWHO\� DIWHU� KDUYHVW� ZLWK� WKH� GUXJ� WKDW� VWD\HG� LQ� WKH� ILHOG� IRU� ILYH� GD\V�� QR� VWDWLVWLFDO� VLJQLILFDQW
GLIIHUHQFHV�ZHUH�IRXQG�LQ�WKH�PHDVXUHG�TXDOLW\�SDUDPHWHUV�

.H\�ZRUGV��VDJH��6DOYLD�RIILFLQDOLV��HVVHQWLDO�RLO��IHUWLOL]DWLRQ��KDUYHVW�SHULRG��SRVWKDUYHVW�KDQGOLQJ
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%DULÞHYLÞ��'�� ��������3ULURáQLN�]D�FLNOXV�SUHGDYDQM�SUL�
GHORYDQMH�]GUDYLOQLK�UDVWOLQ�����GHO��6DPR]DORÌED��/MXE�
OMDQD������VWU�
%DULÞHYLÞ�� '�� 	� 7�� %DUWRO� �������� 7KH� ELRORJLFDO� DQG
SKDUPDFRORJLFDO� DFWLYLW\� RI� WKH� 6DOYLD� JHQXV�� ,Q�� .LQW�
]LRV�� 6�� (�� �HG���� 6DJH�� WKH� JHQXV�6DOYLD��+DUZRRG�$FD�
GHPLF�3XEOLVKHUV��$PVWHUGDP��S����������
%DULÞHYLÞ�� '��� 6�� 6RVD�� 5�� 'HOOD� /RJJLD�� $�� 7XEDUR�� %�
6LPRQRYVND�� $�� .UDVQD�	�$�� =XSDQÞLÞ� ��������7RSLFDO
DQWL�LQIODPPDWRU\�DFWLYLW\�RI�6DOYLD�RIILFLQDOLV� /�� OHDYHV�
WKH� UHOHYDQFH� RI� XUVROLF� DFLG�� -RXUQDO� RI� (WKQRSKDU�
PDFRORJ\��������������
%xWWFKHU�� +�� 	� ,�� *}QWKHU� �������� 3K\VLRORJLFDO� SRVW�
KDUYHVW� UHVSRQVHV� RI� VDJH� �6DOYLD� RIILFLQDOLV� /���� =HLW�
VFKULIW�I�U�$U]QHL���	�*HZ�U]SIODQ]HQ����������������
%xWWFKHU�� +��� ,�� *}QWKHU� 	� 5�� )UDQNH� �������� 4XDQWL�
WDWLYH�FKDQJHV�RI�WKH�HVVHQWLDO�LQJUHGLHQWV�RI�VDJH��6DOYLD
RIILFLQDOLV� /��� KHUEV� GXULQJ� WKH� SRVWKDUYHVW� SHULRG�� =HLW�
VFKULIW�I�U�$U]QHL���	�*HZ�U]SIODQ]HQ����������������
'DPEUDXVNLHQH��(���3��9LVNHOLV�	�5��9HQVNXWRQLV��������
(IIHFW�RI�QLWURJHQ�IHUWLOL]HUV�RQ�WKH�VDJH�\LHOG�DQG�TXDOLW\�
6RGLQLQN\VWH�LU�'DU]LQLQN\VWH���������������
(XURSHDQ�SKDUPDFRSRHLD��,9�HGLWLRQ���������&RXQFLO�RI
(XURSH��6WUDVERXUJ�������SS�

*XUEX]��%���$��%D\UDN��1��$UVODQ�	�$��*XPXVFX��������
5HVHDUFK� RQ� \LHOG�� HVVHQWLDO� RLO� DQG� HVVHQWLDO� RLO� FRP�
SRVLWLRQ�RI�VDJH��6DOYLD�RIILFLQDOLV�/���OLQHV��=HLWVFKULIW�I�U
$U]QHL���	�*HZ�U]SIODQ]HQ����������������
+VX�� +��<��� -��-�� -DQJ� 	� &��&�� /LQ� �������� (IIHFWV� RI
ROHDQROLF� DFLG� DQG� XUVROLF� DFLG� RQ� LQKLELWLQJ� WXPRU
JURZWK� DQG� HQKDQFLQJ� WKH� UHFRYHU\� RI� KHPDWRSRHWLF
V\VWHP� SRVWLUUDGLDWLRQ� LQ� PLFH�� &DQFHU� OHWWHUV�� ����� ��
���
-RJDQ��1���7��%DÞLÞ��%��)UDMPDQ��,��/HVNRYDU��'��1DJOLÞ�
$��3RGREQLN��%��5R]PDQ��6��6WUJXOF�.UDMÇHN�	�%��7UÞDN
��������*UDGLYR�]D�$WODV� IORUH�6ORYHQLMH��&HQWHU�]D�NDU�
WRJUDILMR�IDYQH�LQ�IORUH��0LNODYÌ�QD�'UDYVNHP�SROMX�����
VWU�
/HQ]L��$���3��/RPEDUGL��%��1HVL��$��$OEDVLQL��5��/DQGL�	
5��7HVL� ��������<LHOG�DQG�TXDOLW\� RI� WKH�HVVHQWLDO� RLO� RI
VRPH�VDJH� �6DOYLD�RIILFLQDOLV�/���YDULHWLHV��$JULF��0HGLW��
��������������
6DQWRV�*RPH]�� 3�� &�� 	�0�� )HUQDQGHV�)HUUHLUD� �������
2UJDQ��DQG�VHDVRQ�GHSHQGHQW�YDULDWLRQ� LQ� WKH�HVVHQWLDO
RLO�FRPSRVLWLRQ�RI�6DOYLD�RIILFLQDOLV�/��FXOWLYDWHG�DW� WZR
GLIIHUHQW�VLWHV��-��$JULF��)RRG�&KHP�����������������
=XWLF�� ,��� (��3XWLHYVN\�	�1��'XGDL� �������� ,QIOXHQFH� RI
KDUYHVW�G\QDPLFV�DQG�FXW�KHLJKW�RQ�\LHOG�FRPSRQHQWV�RI
VDJH� �6DOYLD� RIILFLQDOLV�/���� -��+HUEV� 6SLFHV�0HG�� 3ODQWV�
�������������


