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3ULVSHYHN�REUDYQDYD�SRNUDMLQVNRHNRORÈNH�]QDßLOQRVWL�MDGUDQVNHJD�SRYRGMD�Y�6ORYHQLML�V�SRXGDUNRP�QD�NDNRYRVWL
YRGD��=D�SUHGVWDYLWHY�JHRJUDIVNLK�]QDßLOQRVWL�MH�XSRUDEOMHQR�UD]OLßQR�NDUWRJUDIVNR�JUDGLYR��GRVWRSQL�GLJLWDOQL�SRGDWNL
R�YRGDK�WHU�SRGDWNL�R�SDGDYLQDK��YRGQLK�NROLßLQDK�WHU�NDNRYRVWL�YRGRWRNRY�LQ�L]YLURY��NL�MLK�VSUHPOMDMR�QD�$JHQFLML
5HSXEOLNH� 6ORYHQLMH� ]D� RNROMH��$QDOL]D� SRNUDMLQVNRHNRORÈNLK� ]QDßLOQRVWL� MDGUDQVNHJD� SRYRGMD� VORQL� QD� SRGDWNLK� R
YRGQLK�NROLßLQDK�]D�REGREMH������������/RßHQR�QD�SHW�SR�SRNUDMLQVNRHNRORÈNLK�]QDßLOQRVWLK�KRPRJHQLK�REPRßLM
MH�SUHGVWDYOMHQD�SRNUDMLQVND�UDED�Y�MDGUDQVNHP�SRYRGMX�6ORYHQLMH�WHU�QMHQH�SRVOHGLFH��9�SULPHUMDYL�V�ßUQRPRUVNLP�MH
SRNUDMLQVND�UDED�Y�MDGUDQVNHP�SRYRGMX�PDQM�LQWHQ]LYQD��NDU�VH�RGUDÊD�WXGL�Y�UHODWLYQR�GREUHP�NDNRYRVWQHP�VWDQMX
YRGRWRNRY�LQ�NUDÈNLK�L]YLURY��NL�MH�SULND]DQR�]D�REGREMH������������]DGRYROMLYR�MH�WXGL�NDNRYRVWQR�VWDQMH�VORYHQ�
VNHJD�PRUMD�

.OMXÞQH�EHVHGH��SRYRGMH��SRUHáMH��SRNUDMLQVNRHNRORÊNH�]QDáLOQRVWL��MDGUDQVNR�SRYRGMH
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DUWLFROR�DQDOL]]D� OH� FDUDWWHULVWLFKH�HFRORJLFR�� WHUULWRULDOL� GHL� ILXPL� VORYHQL� GHO� YHUVDQWH� DGULDWLFR�� LQ� SULPLV� OD
TXDOLWi�GHOOH�DFTXH��3HU�OD�UDSSUHVHQWD]LRQH�GHOOH�FDUDWWHULVWLFKH�JHRJUDILFKH�YLHQH�XWLOL]]DWD�YDULD�GRFXPHQWD]LRQH
FDUWRJUDILFD��DFFHVVLELOL�LQIRUPD]LRQL�GLJLWDOL�VXOOH�DFTXH�H�GDWL�VXOOH�SUHFLSLWD]LRQL��OD�TXDQWLWi�GHOO¢DFTXD�H�OD�SRUWDWD
H� OD� TXDOLWi� GHL� FRUVL� G¢DFTXD� H� GHOOH� VRUJHQWL� UDFFROWL� GDOO¢$JHQ]LD� GHOOD� 5HSXEEOLFD� GL� 6ORYHQLD� SHU� O¢DPELHQWH�
/¢DQDOLVL�GHOOH�FDUDWWHULVWLFKH�SDHVDJJLVWLFKH�HG�HFRORJLFKH�GHL� ILXPL�GHO�YHUVDQWH�DGULDWLFR�o�EDVDWD�VXL�GDWL� UHODWLYL
DOOD� TXDQWLWi� GHOO¢DFTXD� QHO� SHULRGR� ����������� 6HSDUDWDPHQWH�� SHU� FLQTXH� DUHH� RPRJHQHH� GDO� SXQWR� GL� YLVWD
HFRORJLFR�H�GHOOH�FDUDWWHULVWLFKH�GHO�VXROR��YLHQH�LOOXVWUDWR�O¢XWLOL]]R�GHOOH�DFTXH�VORYHQH�GHO�YHUVDQWH�DGULDWLFR�H� OH
VXH�FRQVHJXHQ]H��3DUDJRQDWD�DL� ILXPL�GHO�YHUVDQWH�GHO�0DU�1HUR�� OR�VIUXWWDPHQWR�GHOO¢DFTXD�o�PHQR� LQWHQVLYR�SHU
FXL�OD�TXDOLWi�GHL�FRUVL�G¢DFTXD�H�GHOOH�VRUJHQWL�FDUVLFKH�ULVXOWD�UHODWLYDPHQWH�EXRQD�FRPH�VL�SXw�HYLQFHUH�GDL�GDWL
SHU�LO�SHULRGR������������VRGGLVIDFHQWH�DQFKH�OD�TXDOLWi�GHOOH�DFTXH�GHOOD�SRU]LRQH�VORYHQD�GHO�PDUH�$GULDWLFR�

3DUROH�FKLDYH��VLVWHPD�LGURJUDILFR�DGULDWLFR��EDFLQR�IOXYLDOH��FDUDWWHULVWLFKH�HFRORJLFR�WHUULWRULDOL��ILXPL�GHO�YHUVDQWH
DGULDWLFR
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9�SULVSHYNX�REUDYQDYDPR�SRNUDMLQVNRHNRORÊNH�]QD�
áLOQRVWL� ]DKRGQHJD� GHOD� 6ORYHQLMH�� NL� SULSDGD� MDGUDQ�
VNHPX� SRYRGMX�� -DGUDQVNR� SRYRGMH� MH� R]HPOMH�� V� NDWH�
UHJD�SDGDYLQH�ERGLVL�SRYUÊLQVNR�ERGLVL�SRG]HPQR�RGWH�
NDMR�Y�YRGQH�WRNRYH��WL�SD�VH�L]OLYDMR�Y�-DGUDQVNR�PRUMH�
-DGUDQVNR�SRYRGMH�Y�6ORYHQLML�REVHJD�����DOL�������NP�

R]HPOMD��RVWDOR�R]HPOMH�SULSDGD�áUQRPRUVNHPX�SRYRG�
MX�� 5D]PHMXMH� MX� YHáLQRPD� GRORáHQD� WRSRJUDIVND� UD]�
YRGQLFD��NL�SRWHND�SR�VOHPHQLK�LQ�YUKRYLK�-XOLMVNLK�$OS�
SUHGDOSVNHJD� LQ� GLQDUVNHJD� KULERYMD�� PHMD� SD� MH� WHÌNR
GRORáOMLYD�QD�NUDÊNLK�REPRáMLK��NMHU�VH�RGWHNDQMH�SDGD�
YLQ� Y� SRUHáMD� VSUHPLQMD� RE� UD]OLáQLK� YRGQLK� VWDQMLK� LQ
VPR�SULáD� NUDÊNL� ELIXUNDFLML� �SRUHáMD� 5HNH�� 3LYNH�� /MXE�
OMDQLFH�LQ�9LSDYH���1DMYHáMD�UHND�MDGUDQVNHJD�SRYRGMD�Y
6ORYHQLML�MH�6RáD�V�SULWRNL��NDWHUH�SRUHáMH�REVHJD�VNXSDM
V�SRUHáMHP�9LSDYH�VNRUDM�������NP���NDU�MH�����FHORWQH
SRYUÊLQH� MDGUDQVNHJD� SRYRGMD��2VWDOR� R]HPOMH� SRYRGMD
SULSDGD�PDQMÊLP�YRGQLP�WRNRYRP��1HNDWHUL��NRW�VR�QSU�
1DGLÌD�� ,GULMD�� 5HND� Y� *RULÊNLK� %UGLK�� 2VDSVND� UHND�
SRGREQR�NRW�6RáD�LQ�9LSDYD��RGWHNDMR�Y�,WDOLMR�LQ�VH�WDP
L]OLYDMR� Y� -DGUDQVNR� PRUMH�� GUXJL�� NRW� VR� 5LÌDQD�� 'UD�
JRQMD�]�'UQLFR�LQ�%DGDÊHYLFD�SD�VH� L]OLYDMR�Y�VORYHQVNL
GHO� -DGUDQVNHJD� PRUMD�� 3RG]HPQH� NUDÊNH� YRGH� MDGUDQ�
VNHJD� SRYRGMD� Y� 6ORYHQLML� RGWHNDMR� Y� 7UÌDÊNL� LQ� .YDU�
QHUVNL�]DOLY��GHO�MLK�QDSDMD�NUDÊNH�L]YLUH�Y�]JRUQMHP�SR�
UHáMX� 0LUQH�� 1DMEROM� SR]QDQD� MH� SRQLNDOQLFD� 5HND�� NL
L]JLQMD�Y�ÉNRFMDQVNLK� MDPDK� LQ�SULKDMD�QD�GDQ�Y� L]YLULK
7LPDYH��-DGUDQVNR�SRYRGMH�Y�6ORYHQLML�VHJD�RG�DOSVNHJD
VYHWD� Y� SRYLUQHP� GHOX� 6RáH�� SUHNR� SUHGDOSVNHJD� KUL�
ERYMD�Y�YHáMLK�SRUHáMLK�,GULMFH�LQ�%DáH�V�SULWRNL��YLVRNLK
GLQDUVNLK� SODQRW�� NL� SROQLMR� L]GDWQH� NUDÊNH� L]YLUH�� GR
VUHGR]HPVNLK� SRNUDMLQ� Y� SRUHáMLK� 9LSDYH� LQ� YRGQLK
WRNRY�6ORYHQVNH�,VWUH��6NXSQL�RGWRN�MDGUDQVNHJD�SRYRGMD
MH�RFHQMHQ�V�����P��V�LQ�DEVROXWQL�OHWQL�RGWRN�V�����NP�

YRGH�� NDU� MH� SHWLQD� RGWRND� Y� áUQRPRUVNHP� SRYRGMX
�8KDQ��%DW�� ������ ����� 3RNUDMLQVNH� ]QDáLOQRVWL� SRYRGMD
ERGR�SUHGVWDYOMHQH�V�SRPRáMR�SRNUDMLQVNRHNRORÊNH�WLSL�
]DFLMH� 6ORYHQLMH�� NL� VR� MR� L]GHODOL� ÉSHVRYD� LQ� VRGHODYFL
�ÉSHV� HW� DO��� ������� 3RYRGMH� MH� UD]áOHQMHQR� Y� SHW� SR�
NUDMLQVNLK� WLSRY�� NL� RGUDÌDMR� QDUDYQRJHRJUDIVNH� ]QDáLO�
QRVWL�SRPHPEQH�WDNR�JOHGH�YRGD�NRW�JOHGH�SRNUDMLQVNH
UDEH� �NPHWLMVND� LQ� XUEDQD� UDED� ]HPOMLÊá�� VDPRáLVWLOQR
]PRJOMLYRVW�RNROMD���6OHGQMD�SD�VSUHPLQMD�QDUDYQH�KLGUR�
ORÊNH� ODVWQRVWL� LQ�REUHPHQMXMH�RNROMH�� NDU� VH� RGUDÌD� QD
SRNUDMLQVNL�REáXWOMLYRVWL�LQ�NDNRYRVWL�YRGD�

0(72'(�'(/$

*HRJUDIVNH�]QDáLOQRVWL�MDGUDQVNHJD�SRYRGMD�VR�SUHG�
VWDYOMHQH� QD� RVQRYL� DQDOL]H� NDUWRJUDIVNHJD� JUDGLYD�� NRW

VR�'UÌDYQH�WRSRJUDIVNH�NDUWH�Y�PHULOX�������������$WODV
RNROMD�� ������� 2VQRYQH� JHRORÊNH� NDUWH� Y� PHULOX� �� �
�������� �*HRORÊNH�NDUWH��������� NDUWRJUDIVNR�JUDGLYR�Y
*HRJUDIVNHP� DWODVX� 6ORYHQLMH� �)ULGO� HW� DO��� ������� GLJL�
WDOQH� LQIRUPDFLMH� R� VORYHQVNLK� YRGDK� �(LRQHW�� ������ LQ
GUXJR��1DMSRPHPEQHMÊL�YLU�SRGDWNRY�MH�$JHQFLMD�UHSXE�
OLNH� 6ORYHQLMH� ]D� RNROMH�� NMHU� VR� SULGREOMHQL� SRGDWNL� R
SDGDYLQDK��$562������D���YRGQLK�NROLáLQDK��+LGURORÊNL
OHWRSLV�� ����������� LQ� NDNRYRVWL� YRGRWRNRY� LQ� L]YLURY
�$562�� ����E�� Y� MDGUDQVNHP� SRYRGMX�� =D� SULND]� SR�
NUDMLQVNLK�WLSRY�VPR�XSRUDELOL�NDUWRJUDIVNL�SULND]��REMDY�
OMHQ� Y� *HRJUDSKLFL� 6ORYHQLFL� �ÉSHV� HW� DO��� ������� -DG�
UDQVNR�SRYRGMH�MH�QDUDYQRJHRJUDIVNR�UD]QROLNR�REPRá�
MH�� NDU� NDÌHMR� UD]OLáQH� KLGURJHRJUDIVNH� ]QDáLOQRVWL� SR�
UHáLM�� UD]OLáQD� LQWHQ]LYQRVW� SRNUDMLQVNH� UDEH�� JHRWRSVND
SHVWURVW�LQ�QDUDYQL�YLUL�RNROMD��9�VNORSX�KLGURJHRJUDIVNLK
]QDáLOQRVWL� VR�SULND]DQH�UD]OLNH�Y�ELODQFL�YHáMLK�SRUHáLM
�NROLáLQD� SDGDYLQ�� L]KODSHYDQMH�� RGWRN� SDGDYLQ�� WHU
UD]OLNH�Y�RGWRáQLK�]QDáLOQRVWLK��VSHFLILáQL�RGWRN��RGWRá�
QL� NROLáQLN��SUHWRáQL� UHÌLP���3UL� RFHQL� LQWHQ]LYQRVWL� SR�
NUDMLQVNH�UDEH�VPR�SR]RUQRVW�QDPHQLOL�QDVHOMHP�LQ�SUH�
YODGXMRáL�UDEL�]HPOMLÊá��SUL�QDUDYQLK�YLULK�SUHGYVHP�YRG�
QLP� YLURP�� 1D� RVQRYL� SR]QDYDQMD� QDUDYQRJHRJUDIVNLK
UD]PHU�VPR�VNXÊDOL�RSR]RULWL�QD�REáXWOMLYRVW�YRGD�LQ�QD
SRVOHGLFH� REUHPHQMHYDQMD� RNROMD�� NL� VH� RGUDÌDMR� Y� ND�
NRYRVWQHP�VWDQMX�YRGQLK�YLURY�
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=D�MDGUDQVNR�SRYRGMH�VR�]QDáLOQL�QDVOHGQML�QDUDYQR�
JHRJUDIVNL�GHMDYQLNL��YHOLND�NROLáLQD�SDGDYLQ��NL�YHáLQR�
PD�SUHVHJD�SRYSUHáQR�NROLáLQR�SDGDYLQ�Y�6ORYHQLML��YH�
OLND�KRUL]RQWDOQD�LQ�YHUWLNDOQD�UHOLHIQD�UD]JLEDQRVW��SHV�
WUD� NDPQLQVND� ]JUDGED� V� SUHYODGXMRáLPL� NDUERQDWQLPL
NDPQLQDPL�� QDGSRYSUHáQD� JR]GQDWRVW�� UD]QROLNRVW� QD�
UDYQHJD� UDVWOLQVWYD�� SRJRMHQD� V� SRGQHEQLPL� LQ� WDOQLPL
SRJRML��]� L]MHPR�PDQMÊLK�REPRáLM� WXGL�PDQM� LQWHQ]LYQD
NPHWLMVND� UDED� ]HPOMLÊá�� NL� MH�PHG�YVHPL� SRNUDMLQVNLPL
UDEDPL�QDMEROM�RGYLVQD�RG�QDUDYQLK�GHMDYQLNRY�� WHU�ER�
JDWL�YRGQL�YLUL��3HUNR��2URÌHQ�$GDPLá��������

9� MDGUDQVNHP�SRYRGMX�Y�6ORYHQLML� MH�]DVWRSDQLK�GH�
YHW� SRNUDMLQVNLK� WLSRY�� NL� VR� VNXSQL� RGUD]� QDUDYQR�
JHRJUDIVNLK�GHMDYQLNRY� �6O�� ����9� YHáMHP�REVHJX� VR� ]D�
VWRSDQL� QDVOHGQML�� YLVRNRJRUVNL� VYHW� ����� KULERYMD� Y� SUH�
WHÌQR� QHNDUERQDWQLK� NDPQLQDK� ����� YLVRNH� LQ� QL]NH
NUDÊNH� SODQRWH� LQ� KULERYMD� Y� NDUERQDWQLK� NDPQLQDK� ���
���� Y� PDQMÊHP� REVHJX� SD� ÊLUÊH� GROLQH� Y� YLVRNRJRUMX�
KULERYMX�LQ�QD�NUDVX������ÊLUÊH�GROLQH�LQ�SRSODYQH�UDYQLFH
Y�SULPRUVNHP�GHOX�6ORYHQLMH� �����JULáHYMH�Y�SULPRUVNHP
GHOX�6ORYHQLMH�����WHU�NUDÊND�SROMD�LQ�SRGROMD������ÉSHV�HW
DO�������������
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7DEHOD����ßOHQL�YRGQH�ELODQFH�L]EUDQLK�UHN�MDGUDQVNHJD�SRYRGMD�Y�REGREMX������������YLU�SRGDWNRY��)UDQWDU�HW�DO��
������
7DEOH����:DWHU�EDODQFH�HOHPHQWV�RI�WKH�VHOHFWHG�$GULDWLF�6HD�EDVLQ�ULYHUV�LQ�SHULRG�IURP������������GDWD�VRXUFH�
)UDQWDU�HW�DO���������

9RGQL�WRN 9RGRPHUQD�SRVWDMD 3DGDYLQH��PP� ,]KODSHYDQMH��PP� 2GWRN��PP�
6RáD .UÊRYHF�� ����� ��� �����
6RáD .REDULG�,�� ����� ��� �����
6RáD 6RONDQ�,�� ����� ��� �����
.RULWQLFD .DO���.RULWQLFD�� ����� ��� �����
8áMD ËDJD�� ����� ��� �����
7ROPLQND 7ROPLQ�� ����� ��� �����
,GULMFD +RWHÊN�� ����� ��� �����
7UHEXÊáLFD 'ROHQMD�7UHEXÊD�� ����� ��� �����
%DáD %DáD�SUL�0RGUHMX�� ����� ��� �����
9LSDYD 9LSDYD�,��� ����� ��� �����
9LSDYD 0LUHQ��� ����� ��� ���
1DGLÌD 3RWRNL��� ����� ��� �����
5HND &HUNYHQLNRY�POLQ��� ����� ��� ���
5LÌDQD .XEHG�,,��� ����� ��� ���
%DGDÊHYLFD ÉDODUD��� ����� ��� ���
'UQLFD 3LÊLQH�,��� ����� ��� ���
'UDJRQMD 3RGNDÊWHO�,��� ����� ��� ���

����OHJD�YRGRPHUQH�SRVWDMH�QD�6O���

6NXSQD� GROÌLQD� SRYUÊLQVNLK� YRGQLK� WRNRY� Y� MDGUDQ�
VNHP� SRYRGMX� ]QDÊD� ������ NP�� Y� SRUHáMX� 6RáH� MLK� MH
������ NP� DOL� ������� Y� SRUHáMX� 9LSDYH� ���� NP� DOL
������� ������ NP�SD� SULSDGD� RVWDOLP� SRYUÊLQVNLP� YRG�
QLP� WRNRYRP�� 3RYSUHáQD� JRVWRWD� YRGQLK� WRNRY� ]QDÊD
�����NP�NP��SRYUÊMD��NDU�MH�RSD]QR�PDQM�RG�SRYSUHáQH
JRVWRWH� YRGQLK� WRNRY� Y� 6ORYHQLML�� NL� ]QDÊD� ���� NP�NP��
=QRWUDM�SRYRGMD�SD�REVWDMDMR�WXGL�YHOLNH�UD]OLNH�Y�JRVWRWL
UHáQH� PUHÌH�� NDU� MH� SRJRMHQR� ]� ÌH� RPHQMHQR� UD]QR�
OLNRVWMR� NDPQLQVNH� ]JUDGEH� LQ� UHOLHID� SRYRGMD�� 1DM�
PDQMÊR� JRVWRWR� YRGQLK� WRNRY� LPDMR� UHNH� ]� ]DNUDVHOLP
SRUHáMHP��NRW�VWD�.RULWQLFD��5LÌDQD��QDMYHáMR�SD�UHNH��NL
]ELUDMR� SDGDYLQH� ]� REPRáLM� PDQM� SUHSXVWQLK� NDPQLQ�
NRW� VR� ,GULMFD��&HUNQLFD�� %DGDÊHYLFD��'UDJRQMD�� 6OHGQMD
LPD� JRVWRWR� YRGQLK� WRNRY� NDU� ����� NP�NP�� �.ROEH]HQ�
3ULVWRY�� ������ ������ 1D� YRGQLK� WRNRYLK� Y� MDGUDQVNHP
SRYRGMX�GHOXMH����YRGRPHUQLK�SRVWDM��SR�YHá�GHOXMRáLK
YRGRPHUQLK� SRVWDM� LPDMR� GDOMÊL� YRGQL� WRNRYL�� 6RáD� ��
9LSDYD���� ,GULMFD��� LQ�5HND����RVWDOL� SD�SR�HQR��=DUDGL
GROJHJD�áDVRYQHJD�QL]D�PHULWHY��WH�SRWHNDMR�QD�6RáL�RG
OHWD� ������ VR� ]QDáLOQRVWL� YRGQLK� ELODQF� LQ� RGWRáQH
]QDáLOQRVWL� SRUHáLM� GREUR� SR]QDQH�� 6� SRPRáMR� QDYH�
GHQLK� SRGDWNRY� SD� VL� ODKNR�SRPDJDPR� WXGL� SUL� DQDOL]L
QDUDYQRJHRJUDIVNLK�GHMDYQLNRY�LQ�VSR]QDYDQMX�SRNUDMLQ�
VNLK�]QDáLOQRVWL�SRUHáLM�R]LURPD�SRYRGLM�

9�YHáLQL�MDGUDQVNHJD�SRYRGMD�Y�6ORYHQLML� OHWQD�YVRWD
SDGDYLQ�SUHVHJD�������PP��L]MHPL�VWD�SRUHáML�9LSDYH�LQ
5HNH�WHU�.UDV�LQ�6ORYHQVND�,VWUD��7DEHOD�����,]KODSHYDQMH
SDGDYLQ�MH�]D�YHáLQR�REPRáMD�RFHQMHQR�PHG�����LQ����

PP� LQ� Y� SULPHUMDYL� ]� OHWQR� YVRWR� SDGDYLQ� UD]OLNH� QLVR
WDNR�YHOLNH��)UDQWDU���������1DMPDQMÊH� L]KODSHYDQMH�SD�
GDYLQ� MH� RFHQMHQR� ]D� ]JRUQML� GHO� SRUHáMD� 6RáH�� NMHU� VR
SRYLUMD� UHN� QDMYLÊMH�� QDNORQL� SRERáLM� YHOLNL�� YHáMD� ]D�
NUDVHORVW� WHU� YHáML� REVHJ� SRYUÊLQ� EUH]� SUVWL� LQ� UDVWOLQVNH
RGHMH��1DMYHáML�RGWRNL�SDGDYLQ�VR�WDNR�RFHQMHQL�Y�]JRU�
QMHP� GHOX� SRUHáMD� 6RáH� �YRGRPHUQL� SRVWDML� .UÊRYHF� LQ
.REDULG�,��WHU�Y�SRUHáMLK�QMHQLK�SULWRNRY�.RULWQLFH��8áMH
LQ�7ROPLQNH��QDMPDQMÊL�SD�]D�YRGQH�WRNRYH�Y�6ORYHQVNL
,VWUL�]�L]MHPR�5LÌDQH��NMHU�QD�RGWRN�SDGDYLQ�SRPHPEQR
YSOLYD�QMHQR�REVHÌQR�NUDÊNR�YRGR]ELUQR�]DOHGMH�

=D� UD]OLáQR� YHOLND� SRUHáMD� R]LURPD� YRGR]ELUQD� ]D�
OHGMD�YRGRPHUQLK�SRVWDM��NL�VHVWDYOMDMR�MDGUDQVNR�SRYRG�
MH��VWD�SULPHUOMLYD�ND]DOFD�RGWRáQLK�]QDáLOQRVWL�VSHFLILáQL
RGWRN� LQ� RGWRáQL� NROLáQLN�� NL� MX� SULND]XMH� 7DEHOD� ��
6SHFLILáQL� RGWRN� QDP� SRYH� NROLáLQR� YRGH� �Y� OLWULK��� NL
SRYSUHáQR� Y� VHNXQGL� RGWHáH� V� SRYUÊLQVNH� HQRWH� �NP��
SRUHáMD��RGWRáQL�NROLáQLN�SD�GHOHÌ�SDGDYLQ��NL� MH�YNOMX�
áHQ�Y�YRGQL�RGWRN�

6SHFLILáQL� RGWRNL� YRGR]ELUQLK� ]DOHGLM� YHáLQH� YRGR�
PHUQLK�SRVWDM�Y�MDGUDQVNHP�SRYRGMX�Y�6ORYHQLML�VR�QDG�
SRYSUHáQL� JOHGH� QD� SRYSUHáQL� VSHFLILáQL� RGWRN� Y� 6OR�
YHQLML�Y�REGREMX������������NL�]QDÊD����O�V�NP��LQ�SUDY
]D� SRUHáMH� 7ROPLQNH� MH� L]UDáXQDQ� QDMYHáML� VSHFLILáQL
RGWRN��WR�MH�������O�V�NP���)UDQWDU�HW�DO��������������=HOR
YLVRNL� VSHFLILáQL� RGWRNL� VR� ]QDáLOQL� ]D� ]JRUQML� GHO� SR�
UHáMD�6RáH��YRGRPHUQH�SRVWDMH�.UÊRYHF��/RJ�àH]VRÊNL�LQ
.REDULG�� V� SULWRNRPD� .RULWQLFR� LQ� 8áMR�� ,]UD]LWR� QDG�
SRYSUHáQL�VR� VSHFLILáQL�RGWRNL� ,GULMFH��7UHEXÊH��%DáH� LQ
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7DEHOD���� 6SHFLILàQL� RGWRNL�� RGWRàQL� NROLàQLNL� LQ� NDUDNWHULVWLàQL� VUHGQML� OHWQL� SUHWRNL� L]EUDQLK� YRGR]ELUQLK� ]DOHGLM
YRGQLK�WRNRY�Y�MDGUDQVNHP�SRYRGMX�Y�REGREMX������������YLU�SRGDWNRY��)UDQWDU�HW�DO���������
7DEOH����6SHFLILF� UXQRIIV�� UXQRII�FRHIILFLHQWV�DQG�FKDUDFWHULVWLF�PHDQ�DQQXDO�GLVFKDUJHV�RI� VHOHFWHG�ZDWHUFRXUVHV
FDWFKPHQW�DUHDV�LQ�WKH�$GULDWLF�6HD�EDVLQ�LQ�WKH�SHULRG�IURP������������GDWD�VRXUFH��)UDQWDU�HW�DO���������

9RGQL�WRN 9RGRPHUQD
SRVWDMD

3RYUÇLQD�YRGR]ELUQHJD
]DOHGMD��NP��

6SHFLILÞQL�RGWRN
��O�V�NP��

2GWRÞQL
NROLÞQLN����

6UHGQML�OHWQL
SUHWRN��P��V�

6RáD .UÊRYHF ������ ���� ���� �����
6RáD .REDULG�, ������ ���� ���� �����
6RáD 6RONDQ�, �������� ���� ���� �����
.RULWQLFD .DO���.RULWQLFD ����� ���� ���� ����
8áMD ËDJD ����� ���� ���� ����
7ROPLQND 7ROPLQ ����� ����� ����� ����
1DGLÌD 3RWRNL ����� ���� ���� ����
,GULMFD +RWHÊN ������ ���� ���� �����
7UHEXÊáLFD 'ROHQMD�7UHEXÊD ����� ���� ���� ����
%DáD %DáD�SUL�0RGUHMX ������ ���� ���� ����
9LSDYD 9LSDYD�, ������ ���� ���� ����
9LSDYD 0LUHQ ������ ���� ���� �����
5HND &HUNYHQLNRY�POLQ ������ ���� ���� ����
5LÌDQD .XEHG�,, ������ ���� ���� ����
%DGDÊHYLFD ÉDODUD ����� ���� ���� ����
'UQLFD 3LÊLQH�, ����� ��� ���� ����
'UDJRQMD 3RGNDÊWHO�, ����� ���� ���� ����

2S���/HÌHáH�L]SLVDQL�SUHWRNL�QLVR�NDUDNWHULVWLáQL�SUHWRNL�REGREMD������������WHPYHá�VR�L]UDáXQDQL�]D�NUDMÊH�REGREMH�
�6SHFLILáQL�RGWRN�LQ�RGWRáQL�NROLáQLN�VWD�GRORáHQD�QD�RVQRYL�L]PHUMHQLK�SUHWRNRY�

7DEHOD����0HVHàQL�SUHWRàQL�NROLàQLNL� L]EUDQLK�YRGRPHUQLK�SRVWDM�Y�REGREMX������������YLU�SRGDWNRY��)UDQWDU�HW
DO���������
7DEOH� ��� 7KH� PRQWKO\� GLVFKDUJH� UHJLPHV� RI� WKH� VHOHFWHG� JDXJLQJ� VWDWLRQV� LQ� WKH� SHULRG� IURP� ���������� �GDWD
VRXUFH��)UDQWDU�HW�DO���������

9RGQL
WRN

9RGRPHUQD
SRVWDMD

- ) 0 $ 0 - - $ 6 2 1 '

6RáD .UÊRYHF ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6RáD 6RONDQ�, ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
8áMD ËDJD ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,GULMFD +RWHÊN ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
9LSDYD 9LSDYD�, ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
5HND &HUNYHQLNRY�POLQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
5LÌDQD .XEHG�,, ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

]JRUQMHJD�GHOD�SRUHáMD�9LSDYH��NL�SUHVHJDMR���� O�V�NP��
0DQMÊL�VR�VSHFLILáQL�RGWRNL�Y�VSRGQMLK�GHOLK�SRUHáLM�6RáH
LQ� 9LSDYH� WHU� Y� SRUHáMLK� YRGQLK� WRNRY�� NL� VH� L]OLYDMR
QHSRVUHGQR� Y� -DGUDQVNR� PRUMH�� 3RJRMHQL� VR� ]� PDQMÊR
OHWQR� YVRWR� SDGDYLQ�� LQWHQ]LYQHMÊLP� L]KODSHYDQMHP� LQ
SRáDVQHMÊLP� RGWHNDQMHP� SDGDYLQ�� 3RGREQH� ]QDáLOQRVWL
NRW�VSHFLILáQL�RGWRN�NDÌHMR�RGWRáQL�NROLáQLNL�SRUHáLM��NL
VR� QDMYLÊML� Y� YLVRNRJRUVNHP� GHOX� SRUHáLM� 6RáH� LQ� 7RO�
PLQNH��Y�KULERYLWLK�SRUHáMLK�,GULMFH�LQ�QMHQLK�SULWRNRY�WHU

Y� ]JRUQMHP�GHOX�SRUHáMD�9LSDYH�� ,]UD]LWR�QL]NLK� RGWRá�
QLK� NROLáQLNRY� SRUHáLM� R]LURPD� YRGR]ELUQLK� ]DOHGLM
YRGRPHUQLK� SRVWDM� Y� MDGUDQVNHP� SRYRGMX� QL��PHG� QDM�
QLÌMLPL�SD�VR�RGWRáQL�NROLáQLNL�Y�VSRGQMHP�GHOX�SRUHáMD
9LSDYH�� Y� SRUHáMX� 5HNH� LQ� Y� SRUHáMLK� YRGRWRNRY� 6OR�
YHQVNH�,VWUH�

1DMEROM� YRGQDWH� UHNH� MDGUDQVNHJD� SRYRGMD� Y� 6OR�
YHQLML� JOHGH� QD� VUHGQML� OHWQL� SUHWRN� Y� REGREMX� �����
����� VR�� 6RáD� V� ������ P��V� QD� YRGRPHUQL� SRVWDML
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.REDULG� ,� LQ� ]� ������ P��V� QD� Y�� S�� 6RONDQ� ,�� ,GULMFD� Y
VSRGQMHP�WRNX�V�������P��V�QD�Y��S��+RWHÊN�LQ�9LSDYD�Y
VSRGQMHP�WRNX�V�������P��V�QD�Y��S��0LUHQ��6UHGQML�OHWQL
SUHWRN� YHáML� RG� ��� P��V� Y� REGREMX� ���������� MH� ELO
L]PHUMHQ�WXGL�QD�REHK�YRGRPHUQLK�SRVWDMDK�Y�]JRUQMHP
WRNX� 6RáH�� .UÊRYHF� LQ� /RJ� àH]VRÊNL� WHU� QD� YRGRPHUQL
SRVWDML� 9LSDYD� 'RUQEHUN�� 0HG� �� LQ� ��� P��V� VR� ]DEH�
OHÌHQL� SUHWRNL� QD� YRGRPHUQLK� SRVWDMDK� .DO� �� .RULWQLFD
QD� .RULWQLFL�� 7ROPLQ� QD� L]OLYX� 7ROPLQNH� Y� 6RáR�
3RGURWHMD� ,�QD�]JRUQMHP� WRNX� ,GULMFH��%DáD�SUL�0RGUHMX
QD� VSRGQMHP� WRNX� %DáH�� 9LSDYD� ,� QD� ]JRUQMHP� WRNX
9LSDYH� WHU� &HUNYHQLNRY� POLQ� QD� VSRGQMHP� GHOX� 5HNH�
1D�RVWDOLK� YRGRPHUQLK� SRVWDMDK� Y� MDGUDQVNHP�SRYRGMX
VR� ELOL� Y� REGREMX� ���������� VUHGQML� OHWQL� SUHWRNL� QLÌML
RG���P��V��)UDQWDU�HW�DO�����������������
0HVHáQL� SUHWRáQL� NROLáQLNL� UHN� MDGUDQVNHJD� SRYRGMD
�7DEHOD� ��� NDÌHMR� ]QDáLOQRVWL� WUHK� WLSRY� SUHWRáQLK� UHÌL�
PRY�� VQHÌQR�GHÌQHJD�� GHÌQR�VQHÌQHJD� LQ� GHÌQHJD�
=QDáLOQRVWL�SUYHJD�NDÌHMR�SRGDWNL�]D�YRGRPHUQR�SRVWDMR
6RáD�.UÊRYHF�� NMHU� VR�]DUDGL� VQHÌQHJD�]DGUÌND� QDMYLÊMH
YUHGQRVWL� SUHWRND� Y� PDMX� LQ� MXQLMX�� QDMQLÌMH� SD� RG� MD�
QXDUMD�GR�PDUFD��3RGSRYSUHáQL�SUHWRN�JOHGH�QD�VUHGQMR
OHWQR� YUHGQRVW� MH� WXGL� Y� MXOLMX� LQ� DYJXVWX�� NRW� GUXJRWQL
QLÌHN�� LQ� QDGSRYSUHáQL� Y� PHVHFLK� RG� RNWREUD� GR� GH�
FHPEUD�� NRW� GUXJRWQL� YLÊHN�� 1DYHGHQH� ]QDáLOQRVWL� YH�
OMDMR� WXGL� ]D� QDVOHGQMH� UHNH�� .RULWQLFR�� 8áMR� LQ� 7RO�
PLQNR��7DNÊHQ�UHÌLP�VH�SRMDYOMD�SUL�YRGRWRNLK�V�SRYLUML�Y
YLVRNRJRUMX��]DWR�MH�XáLQHN�VQHÌQHJD�]DGUÌND�QD�QMLKRYH
SUHWRNH�SRVHEHM�L]UD]LW��3RGDWNL�]D�6RáR��Y��S��6RONDQ�,��
,GULMFR� �Y�� S��+RWHÊN�� LQ� 9LSDYR� �Y�� S�� 9LSDYD� ,�� NDÌHMR
]QDáLOQRVWL� GHÌQR�VQHÌQHJD� SUHWRáQHJD� UHÌLPD�� NMHU� VH
L]UD]LWHMÊH�SRGSRYSUHáQH�YUHGQRVWL�SUHWRNRY�SRMDYOMDMR�Y
SROHWMX� LQ�YHáPHVHáQH�QDGSRYSUHáQH�YUHGQRVWL� SUHWRND
Y� MHVHQL��1DYHGHQH�]QDáLOQRVWL�YHOMDMR�ÊH�]D� UHNH�%DáR�
7UHEXÊR��&HUNQLFR�LQ�1DGLÌR��1D�RVQRYL�YRGQH�ELODQFH
Y� OHWLK� ����������� )UDQWDU� LQ� +UYDWLQ� ������� XYUÊáDWD
6RáR�QD�Y��S��.UÊRYHF�Y�DOSVNL�VQHÌQR�GHÌQL�UHÌLP��8áMR
LQ� 6RáR�QD�Y�� S�� 6RONDQ� ,� Y� DOSVNL� GHÌQR�VQHÌQL� UHÌLP�
,GULMFR� QD� Y�� S�� +RWHÊN� WHU� 9LSDYR� QD� Y�� S�� 9LSDYD� ,� Y
GLQDUVNL�GHÌQR�VQHÌQL�UHÌLP��NL�MH�]�MHVHQVNLP�YLÊNRP�LQ
SROHWQLP� QLÌNRP� ]HOR� SRGREHQ� GHÌQR�VQHÌQHPX� UHÌL�
PX�� 0HVHáQL� SUHWRáQL� NROLáQLNL� ]D� 5HNR� QD� Y�� S�� &HU�
NYHQLNRY�POLQ�LQ�5LÌDQR�QD�Y��S��.XEHG�,,�NDÌHMR�]QDáLO�
QRVWL� GHÌQHJD� SUHWRáQHJD� UHÌLPD� V� SRGSRYSUHáQLPL
SUHWRNL�RG�PDMD�GR�VHSWHPEUD� LQ� ]�QDGSRYSUHáQLPL�RG
RNWREUD� GR� DSULOD�� =QDáLOQRVWL� GHÌQHJD� SUHWRáQHJD� UH�
ÌLPD�NDÌHMR� WXGL�9LSDYD�QD�Y��S��0LUHQ�� %DGDÊHYLFD� LQ
'UDJRQMD�� ,VWR� VNXSLQR� YRGRWRNRY� )UDQWDU� LQ� +UYDWLQ
������� XYUÊáDWD� Y� VUHGR]HPVNL� GHÌQL� UHÌLP� ]� HQDNLPL
]QDáLOQRVWPL�

32'=(01(�92'(�9�-$'5$16.(0�3292'-8

*OHGH�QD�WLS�SRUR]QRVWL�Y�MDGUDQVNHP�SRYRGMX�Y�6OR�
YHQLML�SUHYODGXMHMR�NDPQLQH�V�NUDÊNR�UD]SRNOLQVNR�SRUR]�
QRVWMR�� NL� SUHNULYDMR� SULEOLÌQR� ���� R]HPOMD�� 9VL� SR�

PHPEQHMÊL�NUDÊNL�L]YLUL�MDGUDQVNHJD�SRYRGMD�VR�YH]DQL�QD
WD� WLS�YRGRQRVQLNRY��3ULEOLÌQR�����R]HPOMD�JUDGLMR�GR�
ORPLWL��Y�NDWHULK�VR�REOLNRYDQL�UD]SRNOLQVNL�YRGRQRVQLNL�
NDU�����R]HPOMD�SD�RGSDGH�QD�PHÊDQL�PHG]UQVNR�UD]�
SRNOLQVNL� WLS�SRUR]QRVWL�PDMKQH� L]GDWQRVWL��NL� MH�Y�YHOLNL
PHUL�YH]DQ�QD�REPRáMD� V� IOLÊQLPL�NDPQLQDPL��3ULEOLÌQR
���� R]HPOMD� SUHNULYDMR� NDPQLQH� ]� PHG]UQVNR� SRUR]�
QRVWMR��*UH�]D�YH]DQH� LQ�QHYH]DQH� VHGLPHQWH��QDVWDOH�]
RGODJDQMHP� JUDGLYD� NRW� UH]XOWDW� GHORYDQMD� SRERáQLK
SURFHVRY�� UHN� DOL� OHGHQLNRY�� 9� YRGRQRVQLK� NDPQLQDK
MDGUDQVNHJD� SRYRGMD� VH� QDKDMD� ���� YVHK� ]DORJ� SRG�
]HPQH� YRGH� Y� 6ORYHQLML�� Y� SRUHáMX� 6RáH� ���� LQ� Y� SR�
YRGMX� ]� QHSRVUHGQLP� RGWRNRP� Y�PRUMH� ���� 9� MDGUDQ�
VNHP�SRYRGMX�VH�GRPDOD�YVH�]DORJH�SRG]HPQH�YRGH�QD�
KDMDMR� Y� YRGRQRVQLNLK� V� NUDÊNR� UD]SRNOLQVNR� SRUR]QR�
VWMR��Y�SRUHáMX�6RáH�SD�PDQMÊH�NROLáLQH�WXGL�Y�PHG]UQVNLK
YRGRQRVQLNLK�RE�9LSDYL�LQ�6RáL��8KDQ��%DW������������

1D� REPRáMX� MDGUDQVNHJD� SRYRGMD� Y� 6ORYHQLML� MH
UHJLVWULUDQLK�SUHNR�������L]YLURY��(LRQHW���������PDQMND�
MR�SD�SRGDWNL�R�VUHGQMLK�SUHWRNLK�YHáLQH�NUDÊNLK�L]YLURY�
1DMEROM� YRGQDWL� VR� NUDÊNL� L]YLUL� Y� SRUHáMX� 6RáH�� NRW
UHFLPR� QMHQ� L]YLU�� .RULWQLFD�� %RND� LGU�� =QDáLOQRVWL� WHK
L]YLURY� VR� SRJRMHQH� ]� YHOLNR� NROLáLQR� SDGDYLQ�� SUHYOD�
GXMRáLP� SRG]HPQLP� RGWRNRP� Y� ]DNUDVHOLK� SRYLUMLK
�NUDÊNL� ]DGUÌHN��� WDOMHQMHP� VQHJD� Y� YLÊMLK� SUHGHOLK� ]D�
OHGMD� �WXGL� VQHÌQL� ]DGUÌHN���PDMKQLP� L]KODSHYDQMHP� LQ
PDMKQLP�]DGUÌNRP�SDGDYLQ�Y�SRYUÊLQVNLK�SODVWHK��0HG
L]YLUH� ]� YHOLNLP� SUHWRNRP� VH� SROHJ� WLVWLK� Y� ]JRUQMHP
SRUHáMX� 6RáH� XYUÊáDMR� WXGL� L]YLUL� 3RGURWHMD�� 0U]OHN�
/LMDN�� +XEHOM� ������ P��V�� LQ� 9LSDYD� ������ P��V��� NL� VH
QDKDMDMR� Y� SRUHáMLK� ,GULMFH� LQ� 9LSDYH� LQ� VH� QDSDMDMR� ]
REPRáMD� YLVRNLK� GLQDUVNLK� NUDÊNLK� SODQRW� �-DQHÌ� HW� DO��
������� Y� SDVX� RG� %DQMÊLF� QD� VHYHUR]DKRGX� GR�+UXÊLFH
QD� MXJRY]KRGX�� 7XGL� ]DKRGQL� SUHGHOL� YLVRNH� GLQDUVNH
SODQRWH�6QHÌQLN�VH�SRG]HPHOMVNR�RGPDNDMR�Y�MDGUDQVNR
SRYRGMH�� L]YLUD� %LVWULFD� ����� P��V�� �.RYDáLá�� ����D�� LQ
3RGVWHQMÊHN�������P��V���5DYEDU��*ROGVFKHLGHU��������VWD
GHVQD� SULWRND� 5HNH�� 1D� ]DKRGQLK� REURQNLK� SODQRW
6QHÌQLN��-DYRUQLNL�WHU�QD�=JRUQML�3LYNL�SULKDMD�GR�NUDÊNH
ELIXUNDFLMH�� NMHU� VH� Y� RGYLVQRVWL� RG� KLGURORÊNLK� UD]PHU
YRGH� ]� LVWHJD� REPRáMD� SRG]HPHOMVNR� VWHNDMR� WDNR� Y
MDGUDQVNR� NRW� áUQRPRUVNR� SRYRGMH� �+DELá�� ������� ]DWR
MH� WXGL�SRWHN� UD]YRGQLFH�PHG�SRYRGMHPD� WXNDM�QHMDVHQ
LQ� WHÌNR� GRORáOMLY�� 9HOLND� NROLáLQD� SRG]HPQH� YRGH� VH
SUHWDND� WXGL�Y� REPRáMX�.UDVD�� 3RGJUDMVNHJD� SRGROMD� LQ
àLáDULMH�� NL� VH� QD� SRYUÊLQL� SRMDYL� Y� YRGQDWLK� L]YLULK
7LPDYH� LQ� 5LÌDQH� WHU� QHNDWHULK� PDQM� L]GDWQLK� L]YLULK
�QSU��2VDSVND�UHND���.UDV�MH�SULPHU�áH]PHMQHJD�NUDÊNHJD
YRGRQRVQLND�� ]D� NDWHUH� MH� ]QDáLOQR�� GD� VH� YVDM� GHO
KLGURJUDIVNHJD� ]DOHGMD� NUDÊNHJD� L]YLUD� QDKDMD� QD� RE�
PRáMX�GUXJH�GUÌDYH��7LSLáQR�WDNÊQR�REPRáMH�Y�6ORYHQLML
MH� QMHQ� MXJR]DKRGQL� GHO�� NL� VH� UD]WH]D� Y� NUDVX� PHG
6QHÌQLNRP��3RGJUDMVNLP�SRGROMHP�LQ�.UDVRP��7X�NUDÊNL
YRGRQRVQLNL�SUHáNDMR�GUÌDYQR�PHMR�LQ�VH�UD]WH]DMR�WXGL
QD�R]HPOMH�VRVHGQMH�,WDOLMH�LQ�+UYDÊNH�
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6O�����-DGUDQVNR�SRYRGMH�Y�6ORYHQLML�
)LJ�����7KH�$GULDWLF�6HD�EDVLQ�LQ�6ORYHQLD�
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6O�����.OLPDGLDJUDPL�L]EUDQLK�PHWHRURORÉNLK�SRVWDM�Y�MDGUDQVNHP�SRYRGMX��YLU�SRGDWNRY��$562������D��
)LJ�����&OLPDWRJUDPV�RI�VHOHFWHG�PHWHRURORJLFDO�VWDWLRQV�LQ�WKH�$GULDWLF�6HD�EDVLQ��GDWD�VRXUFH��$562������D��

=QDáLOQRVWL�NUDÊNLK�L]YLURY��NL�VH�QDSDMDMR�]�REPRáMD
YLVRNLK�GLQDUVNLK�SODQRW�� VWD�SROHJ�NUDÊNHJD�]DGUÌND��NL
SULGXÊL�QDMYHáMH�SUHWRNH�YRGRWRNRY��WXGL�QMLKRYD�VWDOQRVW
LQ� V� WHP� SRYH]DQD� VSRVREQRVW� RKUDQMDQMD� QL]NLK� SUH�
WRNRY� VNR]L� GDOMÊH� VXÊQR� REGREMH�� NDU� MH� ]ODVWL� SR�
PHPEQR� ]D� Y]GUÌHYDQMH� ELRORÊNHJD� PLQLPXPD� RPH�
QMHQLK�YRGRWRNRY�Y�SROHWQLK�PHVHFLK��=DUDGL�RPHQMHQH
ODVWQRVWL� WHU�GHMVWYD��GD�VR�QMLKRYD�WXGL�GR�YHá�����NP�

REVHÌQD�YRGR]ELUQD�REPRáMD�UHGNR�SRVHOMHQD�LQ�VR�]DWR
L]YLUL� ]D� RQHVQDÌHQMH� PDQM� RJURÌHQL�� SUHGVWDYOMDMR� SR�
PHPEHQ� YLU� SLWQH� YRGH�� ,]YLUL� +XEHOM�� 5LÌDQD��0U]OHN�
%LVWULFD� LQ� 9LSDYD� VR� ]DMHWL� ]D� UHJLRQDOQH� YRGRRVNUEQH
VLVWHPH�� ÊWHYLOQL� PDQMÊL�� NRW� VR� +RWHÊN�� =DGODÊáLFD� LQ
GUXJL�� SD� ]D� ORNDOQH� VLVWHPH�� =D� RVNUER� %UG� MH� SR�
PHPEQR�YRGQR�áUSDOLÊáH�3ULOHVMH�RE�6RáL�SUL�3ODYDK��]D
RVNUER� GREUÊQHJD� GHOD� .UDVD� SD� áUSDOLÊáH� .ODULáL� SUL
%UHVWRYLFL�� RG� NRGHU� VH� Y� áDVX� QDMYHáMH� SRUDEH� YRGH
SROHWL�RVNUEXMHMR�WXGL�QDVHOMD�Y�6ORYHQVNL�,VWUL�

.ROLáLQH�SRGWDOQLFH�V�SURVWR�JODGLQR�VR�Y�MDGUDQVNHP
SRYRGMX�Y�6ORYHQLML�VNURPQH�LQ�VH�QDKDMDMR�Y�DOXYLDOQLK
YRGRQRVQLNLK� RE� 9LSDYL� LQ� 6RáL�� +LGURORÊNH� PHULWYH
QLKDQMD�JODGLQH�SRGWDOQLFH� L]YDMDMR�QD�REPRáMX�$MGRY�
ÊáLQH�� NMHU� VR� WUL� YRGRPHUQH� SRVWDMH�� LQ� RE� VSRGQMHP
WRNX�9LSDYH�QD�REPRáMX�PHG�ÉHPSHWURP�SUL�*RULFL� LQ
'RUQEHUNRP�� NMHU� MH� VHGHP� YRGRPHUQLK� SRVWDM�� 9
]JRUQML�9LSDYVNL�GROLQL�JODGLQR�SRGWDOQLFH�VSUHPOMDMR�SUL
*UDGLÊáX�� NMHU� VH� ]DEHOHÌHQL� YRGRVWDML� SRGWDOQLFH� JLE�
OMHMR� PHG� ���� LQ� ���� FP� JORELQH� SRG� NRWR� ����� SUL
$MGRYÊáLQL�PHG����� LQ�����FP� LQ�SUL�9LSDYVNHP�.ULÌX
PHG� ���� LQ� ���� FP�� 9� VSRGQML� 9LSDYVNL� GROLQL� VH
JODGLQD� SRGWDOQLFH� JLEOMH� PHG� ���� LQ� ���� FP� QD� YR�
GRPHUQLK� SRVWDMDK� 5HQáH� LQ� 9ROáMD� 'UDJD�� YHOLND� QL�
KDQMD� JODGLQH�PHG� ��� LQ� ���� FP� EHOHÌL� SRVWDMD� 3UYD�
áLQD��QD�YRGRPHUQLK�SRVWDMDK�ÉHPSHWHU��9UWRMED��0LUHQ
LQ� 2UHKRYOMH� SD� MH� JODGLQD� SRGWDOQLFH� SUHFHM� JOREOMD�
PHG������LQ������FP��+LGURORÊNL�OHWRSLV�������������
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3RG�SRMPRP�SRNUDMLQVND� UDED� UD]XPHPR�UDER�YVHK
YLURY� RNROMD�� SRJRVWR� LPHQRYDQLK� NDU� RNROMVNL� YLUL�� NL
SROHJ� UDEH� ]HPOMLÊá� YNOMXáXMH� WXGL� UDER� UD]OLáQLK� QD�
UDYQLK� YLURY� LQ� VWRULWHY� RNROMD�� 3RNUDMLQVND� UDED� WDNR
REVHJD�NPHWLMVNR�LQ�XUEDQR�UDER�]HPOMLÊá��UDER�YRGQLK�
PLQHUDOQLK� LQ� ELRORÊNLK� YLURY� WHU� UDER� HNRVLVWHPVNLK
VWRULWHY� RNROMD� �REQDYOMDQMH� SUYLQ� RNROMD�� ]PRJOMLYRVWL
RNROMD�� GD� QHYWUDOL]LUD� QHJDWLYQH� XáLQNH� RQHVQDÌHYDQMD
RNROMD�LGU���

9� MDGUDQVNHP� SRYRGMX� Y� 6ORYHQLML� MH� LQWHQ]LYQRVW
SRNUDMLQVNH�UDEH�SUHFHM�UD]OLáQD��YHáLQRPD�SD�MH��Y�SUL�
PHUMDYL�V�SRUHáML��NL�SULSDGDMR�áUQRPRUVNHPX�SRYRGMX�
PDQM� LQWHQ]LYQD�� 3RJRMHQD� MH� ]� QDUDYQLPL� GHMDYQLNL
RNROMD� LQ� V� SULVRWQRVWMR� áORYHND� R]LURPD� JRVSRGDUVNLP
LQ� GUXÌEHQLP� UD]YRMHP�� =D� SRUHáMH� 6RáH� LQ� QMHQLK
SULWRNRY�MH�]QDáLOQR��GD�VH�LQWHQ]LYQRVW�SRNUDMLQVNH�UDEH
Y]GROÌ� WRND� VWRSQMXMH�� NDU� MH� SRJRMHQR� ]� XJRGQHMÊLPL
UHOLHIQLPL� ]QDáLOQRVWPL� �QLÌMH� QDGPRUVNH� YLÊLQH��PDQMÊL
QDNORQL��YHá�UDYQHJD�SRYUÊMD���YHáMR�JRVWRWR�SRYUÊLQVNLK
YRGQLK�WRNRY�LQ�XJRGQHMÊLP�SRGQHEMHP��9�YHáMHP�GHOX
SRYRGMD� VWD�SRPHPEQD�RPHMHYDOQD�GHMDYQLND� LQWHQ]LY�
QHMÊH� SRNUDMLQVNH� UDEH� VWUPLQD� SRERáLM� LQ� ]DNUDVHORVW
SRYUÊMD��6OHGQMD�MH�V�NDPQLWRVWMR�SRYUÊMD��QHHQDNRPHUQR
GHEHOLQR� SUVWL�� V� SRG]HPQLP� RGWHNDQMHP� SDGDYLQ� LQ
SRPDQMNDQMHP�YRGQLK�YLURY�ÌH�Y�SUHWHNORVWL�SRJRMHYDOD

PDQMÊR� LQWHQ]LYQRVW� NPHWLMVNH� UDEH� ]HPOMLÊá� LQ� UD]YRM
SRVHOLWYH� Y� KULERYLWLK� SUHGHOLK� WHU� QD� NUDÊNLK� SODQRWDK�
'QD� GROLQ� Y� SRYRGMX� VR� ELOD� Y� SUHWHNORVWL� SRJRVWR� L]�
SRVWDYOMHQD�SRSODYDP�DOL�SD�PRNURWQD�LQ�QHSULPHUQD�]D
NPHWLMVWYR��2EVHÌQHMÊL�UHJXODFLMVNL�LQ�PHOLRUDFLMVNL�SRVH�
JL� VR� ELOL� L]YHGHQL� Y� GROLQDK� 9LSDYH�� 5HNH�� 5LÌDQH� LQ
'UDJRQMH�� 'DQHV� LQWHQ]LYQRVW� SRNUDMLQVNH� UDEH� Y� YHáML
PHUL� RPHMXMHMR�� YHOLND� REáXWOMLYRVW� NUDÊNLK� REPRáLM� ]D
RQHVQDÌHQMH� YRGD� LQ� YDURYDQMH� YRGQLK� YLURY�� QH]GUXÌ�
OMLYRVW� UD]OLáQLK� UDE� YRGQLK� YLURY� LQ� SRPDQMNDQMH� SUL�
PHUQLK�SURVWLK�SRYUÊLQ� Y� REDOQHP�REPRáMX�� =D� YHáLQR
PDQMÊLK� SRUHáLM� Y� MDGUDQVNHP� SRYRGMX� MH� ]QDáLOQD� QD�
UDYQR�SRJRMHQD�YHáMD�REáXWOMLYRVW�YRGD��NL� MH�SRVOHGLFD
YHOLNLK�UD]OLN�Y�YRGQHP�RGWRNX�PHG� OHWRP��]HOR�QL]NLK
SUHWRNRY� SROHWL�� PDMKQLK� VWUPFHY� LQ� DQWURSRJHQH� SUH�
REOLNRYDQRVWL� YRGQLK� WRNRY�� =DUDGL� YHOLNLK� QDNORQRY
SRERáLM�� PDQMÊH� RGSRUQRVWL� NDPQLQ� LQ� KXGRXUQLÊNHJD
]QDáDMD� YRGQLK� WRNRY� VH� SUHGYVHP� IOLÊQD� REPRáMD� VR�
RáDMR�]�LQWHQ]LYQLPL�SRERáQLPL�SURFHVL�LQ�HUR]LMR��-DQHÌ
HW�DO���������ÉSHV�HW�DO���������=RUQ������D���9�7DEHOL��
VR� QDYHGHQL� ND]DOQLNL� LQWHQ]LYQRVWL� SRNUDMLQVNH� UDEH�
REáXWOMLYRVW�YRGD�NRW�SRNUDMLQVNH�VHVWDYLQH� LQ�SRVOHGLFH
SRNUDMLQVNH� UDEH�� 2FHQD� REáXWOMLYRVWL� YRGD� NRW� SRNUD�
MLQVNH� VHVWDYLQH� L]KDMD� L]� ÌH� SUHGVWDYOMHQLK� KLGURJHR�
JUDIVNLK� ]QDáLOQRVWL� SRUHáLM�� 7DNR� MH� YHOLND� REáXWOMLYRVW
SRYUÊLQVNLK�YRGD�SRJRMHQD�]�L]UD]LWLPL�QLKDQML�Y�UHáQHP
SUHWRNX�� ]� QL]NLPL� YRGQLPL� VWDQML� LQ�PDMKQLP� VWUPFHP
YRGQHJD� WRND�� ]D� REáXWOMLYRVW� SRG]HPQLK� YRGD� MH� SR�

7DEHOD����.D]DOQLNL�LQWHQ]LYQRVWL�SRNUDMLQVNH�UDEH�LQ�SRVOHGLFH�
7DEOH����3DUDPHWHUV�RI�WKH�ODQGVFDSH�XVH�LQWHQVLW\�DQG�LWV�FRQVHTXHQFHV�

2EPRÞMH 8UEDQD�QDVHOMD 3UHYODGXMRÞD
UDED�]HPOMLÇÞ

2EÞXWOMLYRVW
YRGD�NRW
SRNUDMLQVNH
VHVWDYLQH

3RVOHGLFH�SRNUDMLQVNH�UDEH

SRUHáMH�6RáH�QDG
.REDULGRP

%RYHF��.REDULG JR]G ]HOR�YHOLND QLVR�L]UD]LWH

SRUHáMH�6RáH�RG�.REDULGD
GR�GUÌDYQH�PHMH

7ROPLQ��.DQDO�
,GULMD��'HVNOH��1RYD
*RULFD

JR]G YHOLND
SUHREOLNRYDQRVW�LQ
RQHVQDÌHQRVW�YRGQLK�WRNRY

SRUHáMH�9LSDYH
9LSDYD��$MGRYÊáLQD�
ÉHPSHWHU��0LUHQ

NPHWLMVWYR YHOLND

SUHREOLNRYDQL�YRGQL�WRNRYL�
GHJUDGDFLMD�HNRVLVWHPRY�
RQHVQDÌHQRVW�SRYUÊLQVNH�LQ
SRG]HPQH�YRGH

SRUHáMH�5HNH��SRYLUMH
7LPDYH�
SRYLUMH�5LÌDQH

,OLUVND�%LVWULFD�
'LYDáD��6HÌDQD�
.R]LQD

JR]G ]HOR�YHOLND

SUHREOLNRYDQRVW�LQ
RQHVQDÌHQRVW�SRYUÊLQVNLK
YRGQLK�WRNRY�Y�SRYLUMLK�QLVWD
L]UD]LWD

SRUHáMD�5LÌDQH�
%DGDÊHYLFH�LQ�'UDJRQMH

'HNDQL��.RSHU�
,]ROD��3LUDQ�
3RUWRURÌ

NPHWLMVWYR�
XUEDQL]DFLMD

YHOLND

SUHREOLNRYDQRVW�LQ
RQHVQDÌHQRVW�SRYUÊLQVNLK
YRGQLK�WRNRY��GHJUDGDFLMD
HNRVLVWHPRY��]ODVWL�Y�REDOQHP
SDVX
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PHPEQD� ]DNUDVHORVW� LQ� SUHSXVWQRVW� NDPQLQ� QDG� YRGR�
QRVQLNRP��JORELQD�SRG]HPQH�YRGH�LQ�KLWURVW�SUHWDNDQMD
�ÉSHV� HW� DO��� ������� 3RVOHGLFH� SUHNRPHUQH� LQWHQ]LYQRVWL
SRNUDMLQVNH�UDEH�VH�NDÌHMR�NRW�GHJUDGDFLMD�SRNUDMLQVNLK
VHVWDYLQ�LQ�QDUDYQLK�HNRVLVWHPRY�WHU�VODEÊDQMH�NDNRYRVWL
RNROMD��YNOMXáQR�]�YRGDPL�

=D�]JRUQML�GHO�SRUHáMD�6RáH�QDG�.REDULGRP� MH� ]QD�
áLOQD�PDQM� LQWHQ]LYQD� SRNUDMLQVND� UDED�� NL� MH� SRVOHGLFD
ÌH� RPHQMHQLK� QDUDYQLK� RPHMLWYHQLK� GHMDYQLNRY�� =DUDGL
SUHYODGXMRáH� YLVRNH� QDGPRUVNH� YLÊLQH�� YHOLNH� VWUPLQH
SRERáLM�� PDMKQHJD� REVHJD� UDYQHJD� SRYUÊMD� LQ� SR�
PDQMNDQMD� SUVWL�� SULPHUQH� ]D� REGHODYR�� SULSDGD� NPH�
WLMVNLP�SRYUÊLQDP�PDMKHQ�GHOHÌ�]HPOMLÊá��PHG� UDER� WDO
SD�VR�QDMEROM�]DVWRSDQL�WUDYQLNL�LQ�SDÊQLNL��3UHYODGXMHMR
PDQMÊD�SRGHÌHOVND�QDVHOMD��PHG�YHáMLPL�VWD�OH�%RYHF�LQ
.REDULG�� NMHU� VR� Y� YHáML� PHUL� SULVRWQH� WXGL� QHDJUDUQH
GHMDYQRVWL�� 3RPHPEQD� JRVSRGDUVND� GHMDYQRVW� MH� WXUL�
]HP��5DED�QDUDYQLK�YLURY�REVHJD�SUHGYVHP�UDER�YRGQLK
YLURY� LQ� JR]GD�� VOHGQML� LPD� WXGL� ]HOR� SRPHPEQR� YDUR�
YDOQR� YORJR��1D� REáXWOMLYRVW� YRGD� SRPHPEQR� YSOLYDMR
]DNUDVHORVW�� NUDÊNL� ]QDáDM� SRG]HPQLK� YRGD�� SRYLUQRVW
YRGQLK� WRNRY� LQ� QMLKRY� KXGRXUQLÊNL� ]QDáDM�� 2EUHPH�
QLWYH�RNROMD�QH�SUHVHJDMR�]PRJOMLYRVWL�REQDYOMDQMD��]DWR
VR� QDUDYQL� HNRVLVWHPL� GREUR� RKUDQMHQL� LQ� SRNUDMLQVNH
VHVWDYLQH�QLVR�GHJUDGLUDQH�

9�VSRGQMHP�GHOX�SRUHáMD�6RáH�Y�6ORYHQLML� MH�SRNUD�
MLQVND� UDED� SUHGYVHP� ]DUDGL� XUEDQH� UDEH� YHOLNR� EROM
LQWHQ]LYQD��3RJRML�]D�NPHWLMVNR�UDER�VR�Y�KULERYLWLK�SR�
UHáMLK� SULWRNRY�6RáH�� NDNRU� WXGL� Y� VSRGQML� 6RÊNL� GROLQL�
]HOR� RPHMHQL�� 7XGL� Y� WHP� GHOX� SRUHáMD� SUHYODGXMHMR
PDQMÊD�SRGHÌHOVND�QDVHOMD��Y�GQX�GROLQ�YRGQLK�WRNRY�SD
YHáMD� VXEXUEDQD� DOL� XUEDQD� QDVHOMD�� NDWHULK� UD]YRM� MH
SRJRMHQ�]�UD]YRMHP�QHDJUDUQLK�GHMDYQRVWL� LQ�L]UDER�QD�
UDYQLK� YLURY� �PLQHUDOQLK� LQ� YRGQLK��� =DUDGL� KXGRXU�
QLÊNHJD� ]QDáDMD� YRGQLK� WRNRY� LQ� NUDÊNRVWL� QHNDWHULK
SRYLULM� VPR�REáXWOMLYRVW� YRGD�RFHQLOL�NRW� YHOLNR�� =DUDGL
REáXWOMLYRVWL� RNROMD� LPDMR� SUHWHNOH� LQ� REVWRMHáH� JRV�
SRGDUVNH�GHMDYQRVWL�LQ�QDVHOMD�RSD]HQ�QHJDWLYQL�YSOLY�QD
NDNRYRVW�YVHK�SRNUDMLQVNLK�VHVWDYLQ��3RVOHGLFH�VH�NDÌHMR
WXGL� QD� ODVWQRVWLK� YRGQLK� YLURY� �RQHVQDÌHQRVW� YRGD� V
WHÌNLPL� NRYLQDPL�� VSUHPHQMHQ� YRGQL� RGWRN�� LQ� GHJUD�
GLUDQRVWL� QDUDYQLK� HNRVLVWHPRY� Y� UHáQLK� GROLQDK� �RE�
PRáMD�SRVHOLWYH��SURPHWQD�LQIUDVWUXNWXUD��UHJXODFLMH�YRG�
QLK�WRNRY��]DMH]LWYH�LGU���

9� SRUHáMX� 9LSDYH� VR� QDUDYQH� GDQRVWL� RNROMD� RPR�
JRáLOH� SUDY� WDNR� LQWHQ]LYQR� SRNUDMLQVNR� UDER�� NMHU� VH
SUHSOHWDWD�XUEDQD� LQ� NPHWLMVND� UDED� ]HPOMLÊá��2GORáLOQL
GHMDYQLNL� VR��QLÌML� LQ� EROM� XUDYQDQ� UHOLHI�� URGRYLWQD� SUVW
LQ� ERJDWL� YRGQL� YLUL�� 2EáXWOMLYRVW� YRGQLK� YLURY� VPR
R]QDáLOL� NRW� ]HOR� YHOLNR� ]DUDGL� NUDÊNHJD� ]QDáDMD� SRG�
]HPQLK�YRGD��SOLWYH�SRGWDOQLFH�Y�VSRGQML�9LSDYVNL�GROLQL
WHU� VNURPQH� YRGQDWRVWL� R]LURPD� QL]NLK� SUHWRNRY� Y� SR�
OHWMX� LQ�PDMKQLK� VWUPFHY� YHáLQH� SRYUÊLQVNLK� YRGQLK� WR�
NRY��5DYQLQD�Y�9LSDYVNL�GROLQL�� JULáHYMH� V� SRORÌQHMÊLPL
SRERáML� Y� 9LSDYVNLK� %UGLK� LQ� QD� Y]QRÌMX� .UDVD� WHU
NUDÊNLK� SODQRW�� GHEHOHMÊD� SUVW�� QDVWDOD� QD� IOLÊQL� SRGODJL

DOL�UHáQLK�XVHGOLQDK��L]GDWQL�SRG]HPQL�NUDÊNL�YRGQL�YLUL�
NL� VH� QD� SRYUÊMX� SRMDYOMDMR� NRW� ]HOR� YRGQDWL� L]YLUL� 9L�
SDYH��+XEOMD��/LMDND��WHU�SRGWDOQLFD�Y�9LSDYVNL�GROLQL�VR
RPRJRáLOL�UD]YRM�JRVSRGDUVNLK�GHMDYQRVWL��UDVW�QDVHOLM�LQ
QMLKRYR� SUHREUD]ER� Y� VXEXUEDQD� LQ� XUEDQD� QDVHOMD�
=DUDGL�NPHWLMVNH�UDEH�]HPOMLÊá�WHU�Y�WD�QDPHQ�L]YHGHQLK
UHJXODFLM�YRGQLK�WRNRY��KLGUR��LQ�DJURPHOLRUDFLM�]HPOMLÊá
MH�ELOR�YHOLNR�QDUDYQLK�HNRVLVWHPRY�XQLáHQLK��VSUHPHQLO
VH� MH� YLGH]� SRNUDMLQH� LQ� SRYHáDOR� REUHPHQMHYDQMH
RNROMD�� ]ODVWL� YRGQLK� WRNRY� LQ� REPRáLM� SRGWDOQLFH�
3RG]HPQH� LQ� SRYUÊLQVNH� YRGH� VWD� QDMEROM� REUHPHQMHQL
SRNUDMLQVNL� VHVWDYLQL�� NRW� SRVOHGLFD� SD� VH� NDÌH� QMLKRYD
RQHVQDÌHQRVW�

3RNUDMLQVNR� UDER�Y�SRUHáMX� SRYUÊLQVNHJD� WRND�5HNH�
QD�.UDVX�LQ�Y�SRYLUQHP�GHOX�5LÌDQH�REUDYQDYDPR�]GUX�
ÌHQR� L]� GYHK� UD]ORJRY�� 3UYLá�� SUHWDNDQMH� SRG]HPQLK
YRGD�Y�.UDVX�MH�GHORPD�QDGDOMHYDQMH�SRYUÊLQVNHJD�WRND
5HNH� LQ� WXGL� SRYLUMH� 5LÌDQH� MH� NUDÊNR�� 'UXJL� UD]ORJ� MH
SRGREQD� SRNUDMLQVND� UDED� Y� RPHQMHQLK� REPRáMLK�� =D
YVD�WUL�REPRáMD�MH�]QDáLOQD�PDQM�LQWHQ]LYQD�SRNUDMLQVND
UDED��NDU�VH�NDÌH�Y�YHOLNHP�GHOHÌX�JR]GQLK�R]LURPD�]D�
UDÊáDMRáLK�VH�SRYUÊLQ�LQ�SUHYODGXMRáLK�PDQMÊLK�SRGHÌHO�
VNLK� QDVHOMLK�� =DUDGL� QHXJRGQLK� QDUDYQLK� SRJRMHY� ]D
REGHODYR�]HPOMLÊá�NPHWLMVWYR�QLPD�SRPHPEQHMÊH�YORJH�
1HXJRGQL� VWD� WDNR� NDPQLWRVW� SRYUÊMD� LQ� QHHQDNRPHUQD
GHEHOLQD� SUVWL� QD� .UDVX� LQ� 3RGJRUVNHP� .UDVX� NRW� PR�
NURWQRVW� LQ�REáDVQH�SRSODYH�Y�GROLQL�5HNH��=DUDGL�RSX�
ÊáDQMD� NPHWLMVNH� UDEH� QD� PDQM� SULPHUQLK� REPRáMLK� VH
SRQRYQR�UD]YLMDMR� LQ�REOLNXMHMR�GUXJRWQL�QDUDYQL�HNRVL�
VWHPL�� 9� FHORWQHP� REPRáMX� LPDPR� OH� ÊWLUL� XUEDQD� VUH�
GLÊáD�� ,OLUVNR�%LVWULFR�Y�]JRUQMHP�GHOX�SRUHáMD�5HNH� WHU
.R]LQR��'LYDáR� LQ� 6HÌDQR�QD�.UDVX�� NL� VNXSDM� ]�PDQM�
ÊLPL�QDVHOML�SRY]URáDMR�REUHPHQLWYH�Y�RNROMX��Y�NDWHUHP
VR�QDMEROM�REáXWOMLY�SRNUDMLQVNL�HOHPHQW�SUDY�YRGH��PHG
QMLPL� ÊH� SRVHEHM� SRG]HPQH� NUDÊNH� YRGH� �.RYDáLá�
����E��5DYEDU�������

9� 6ORYHQVNL� ,VWUL� MH� SRNUDMLQVND� UDED� Y� SULPHUMDYL� ]
REPRáML�� NL� MR� RENURÌDMR� V� VHYHUQH� VWUDQL�� EROM� LQWHQ�
]LYQD��*RYRULPR�R�GYRMQRVWL�SRNUDMLQVNH�UDEH��NL�VH�ND�
ÌH�Y�JR]GQDWHP�LQ�SRGHÌHOVNHP�JULáHYQDWHP�]DOHGMX�WHU
LQWHQ]LYQL� NPHWLMVNL� LQ� XUEDQL� UDEL� Y� REDOQHP� SDVX�� 9
]DOHGMX� 6ORYHQVNH� ,VWUH� SUHYODGXMHMR� PDMKQD� QDVHOMD�
NPHWLMVWYR� MH� YHáLQRPD� HNVWHQ]LYQR�� QHNGDM� REGHODQH
NPHWLMVNH�SRYUÊLQH��YNOMXáQR�V� WHUDVDPL�QD�SRERáMLK��VH
NUáLMR� LQ� ]DUDÊáDMR�� .RW� SRVOHGLFR� LQWHQ]LYQHMÊH� NPH�
WLMVNH�UDEH�]HPOMLÊá�LQ�NUáHQMD�JR]GD�Y�SUHWHNORVWL�VH�SR�
MDYOMD� HUR]LMD� SRERáLM�� NL� MH� QD� UD]OLáQLK� REPRáMLK� IOLÊ�
QHJD�JULáHYMD�]HOR�LQWHQ]LYQD��GROLQD�'UDJRQMH��5RNDYH�
]JRUQMD�5LÌDQVND�GROLQD�� �=RUQ������E���1DVSURWQR�VH�Y
VSRGQMLK� GHOLK� UHáQLK� GROLQ� 5LÌDQH�� %DGDÊHYLFH�� 'UD�
JRQMH� LQ� Y� RÌMHP� REDOQHP� SDVX� QDVHOMD� ÊLULMR�� ÊWHYLOR
SUHELYDOFHY�VH�SRYHáXMH�LQ�UD]YRM�UD]OLáQLK�JRVSRGDUVNLK
GHMDYQRVWL� VNXSDM� V� SRVHOLWYLMR� SRY]URáD� YHOLNR� REUH�
PHQMHYDQMH� RNROMD�� 2EDOQL� GHO� 6ORYHQVNH� ,VWUH� MH� PHG
QDMJRVWHMH�SRVHOMHQLPL�REPRáML� Y� 6ORYHQLML�� ]DUDGL� L]UD�
]LWR� VH]RQVNHJD� ]QDáDMD� WXUL]PD� SD� VH� Y� SROHWQLK� PH�
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6O�����+LGURJHRORÉNH�HQRWH�LQ�SRNUDMLQVNRHNRORÉNL�WLSL�Y�MDGUDQVNHP�SRYRGMX�
)LJ�����+\GURJHRORJLFDO�XQLWV�DQG�ODQGVFDSH�HFRORJLFDO�W\SHV�LQ�WKH�$GULDWLF�6HD�EDVLQ�
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6O�����.DNRYRVW�YRGRWRNRY�LQ�NUDÉNLK�L]YLURY�Y�-DGUDQVNHP�SRYRGMX��YLU�SRGDWNRY��$562������E��
)LJ�����4XDOLW\�RI�ZDWHUFRXUVHV�DQG�NDUVW�VSULQJV�LQ�WKH�$GULDWLF�6HD�EDVLQ��GDWD�VRXUFH��$562������E��
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VHFLK� ÊWHYLOR� OMXGL�PRáQR� SRYHáD�� NDU� VH� NDÌH� Y� YHOLNL
SRUDEL�SLWQH�YRGH��YHOLNL�NROLáLQL�RGSDGNRY�LQ�RGSDGQLK
YRGD� WHU� YHOLNL� REUHPHQMHQRVWL� SURPHWQH� LQIUDVWUXNWXUH�
3ROHJ�QDVHOLM�LQ�WXUL]PD�VR�]D�RNROMH�REUHPHQMXMRáL�WXGL
SULVWDQLÊáH��QHNDWHUH� SURL]YRGQH�GHMDYQRVWL� LQ� LQWHQ]LY�
QR�NPHWLMVWYR��]ODVWL�YLQRJUDGQLÊWYR��&LJDOH���������1DM�
EROM�REáXWOMLYD�SRNUDMLQVND�VHVWDYLQD�Y�REDOQHP�REPRá�
MX� MH� YRGD�� 6ORYHQVND� ,VWUD� VH� VRRáD� V� NROLáLQVNR� ]HOR
RPHMHQLPL� LQ�QH]DGRVWQLPL� YRGQLPL�YLUL�� ]D� SRYUÊLQVNH
YRGQH� WRNRYH� MH�]QDáLOQR� L]UD]LWR�QLKDQMH�YRGQLK� VWDQM�
QD� REáXWOMLYRVW� PRUMD� SD� SRPHPEQR� YSOLYDMR� QMHJRYD
]DSUWRVW��SOLWYRVW�LQ�ÊLENL�WRNRYL��,QWHQ]LYQRVW�SRNUDMLQVNH
UDEH� VH� QDMEROM� RGUDÌD� Y� GHJUDGLUDQLK� QDUDYQLK� HNRVL�
VWHPLK�Y� VSRGQMLK�GHOLK� UHáQLK�GROLQ��NMHU� VR�ELOL�YRGQL
WRNRYL�UHJXOLUDQL��]HPOMLÊáD�KLGUR��LQ�DJURPHOLRULUDQD�WHU
QDPHQMHQD� NPHWLMVWYX� LQ� XUEDQL]DFLML�� ,]MHPQR� YHOLNLP
VSUHPHPEDP�VPR�SULáD�Y� RÌMHP� REDOQHP� SDVX�PRUMD�
NMHU�MH�OH�����VORYHQVNH�REDOH�SRYVHP�QDUDYQH������SD
PRáQR�LQ�WUDMQR�VSUHPHQMHQH�]DUDGL�SULVWDQLÊá��PDULQ�LQ
XUEDQL]DFLMH�� NL� VHJDMR� WXGL� Y� SDV� SOLPRYDQMD� LQ� REUHÌ�
QHJD� PRUMD� �.ROHJD�� ������� 3UHNRPHUQD� LQWHQ]LYQRVW
SRNUDMLQVNH�UDEH�VH�NDÌH�Y�RQHVQDÌHQRVWL�YRGQLK�WRNRY�
QSU�� VSRGQMHJD� WRND� 5LÌDQH� LQ� %DGDÊHYLFH�� Y� RQHVQD�
ÌHQRVWL�REDOQHJD�PRUMD��QSU��Y�6HPHGHOVNHP�]DOLYX��LQ�Y
REáDVQR�VODEHP�HNRORÊNHP�VWDQMX�VORYHQVNHJD�PRUMD�

.$.29267�92'$�9�-$'5$16.(0�3292'-8

.DNRYRVW� SRYUÊLQVNLK� LQ� SRG]HPQLK� YRGD� MH� RGUD]
SUHSOHWDQMD� QDUDYQLK� VDPRáLVWLOQLK� �QHYWUDOL]DFLMVNLK� LQ
UHJHQHUDFLMVNLK�� VSRVREQRVWL� YRGR]ELUQLK� REPRáLM�� NL
YSOLYDMR� QD� QMLKRYR� REáXWOMLYRVW� WHU� VWRSQMH� REUHPH�
QMHQRVWL�V�VWUDQL�UD]OLáQLK�áORYHNRYLK�GHMDYQRVWL��NL�YSOL�
YDMR� QD� VODEÊDQMH� NDNRYRVWQHJD� VWDQMD� YRGH�� .DNRYRVW
YRGD� Y� MDGUDQVNHP� SRYRGMX� 6ORYHQLMH� SULND]XMH� 6O�� ��
3ULND]DQL� VR� SRGDWNL� R� NDNRYRVWL� YRGD� QD� ����PHULOQLK
PHVWLK� Y� REGREMX� ���������� �$562�� ����E��� =D� RE�
GREMH� ���������� SULND]XMHPR� VNXSQR� NDNRYRVW� YRGR�
WRNRY� LQ� NUDÊNLK� L]YLURY� QD� RVQRYL� ÊWLULK� NDNRYRVWQLK
UD]UHGRY�� NRW� MLK� GRORáXMH� PHWRGRORJLMD� RFHQMHYDQMD
NDNRYRVWL�� /HWD� ����� MH� SULÊOR� GR� VSUHPHPEH� PHWR�
GRORJLMH�RFHQMHYDQMD�NDNRYRVWL�SRYUÊLQVNLK�WRNRY��VNXS�
QD�NDNRYRVW� VH�RG� WHGDM�GDOMH�QH�RFHQMXMH��]DWR�]D� RE�
GREMH� ���������� ORáHQR� SULND]XMHPR� ELRORÊNR� LQ� NH�
PLMVNR� NDNRYRVW�� %LRORÊND� NDNRYRVW� VH� SULND]XMH� QD
RVQRYL� ÊWLULK�� NHPLMVNR� VWDQMH� SD� QD� RVQRYL� GYHK� NDNR�
YRVWQLK� UD]UHGRY� �GREUR� LQ� VODER� NHPLMVNR� VWDQMH��� 3R�
GDWNL�R�ELRORÊNL�NDNRYRVWL�YRGRWRNRY�]D� OHWR������QLVR
GRVHJOMLYL�� VDM� NULWHULML� ]D� GRORáDQMH� HNRORÊNHJD� VWDQMD
SRYUÊLQVNLK�YRGRWRNRY�WDNUDW�ÊH�QLVR�ELOL�L]GHODQL�

1DUDYQRJHRJUDIVNH� GDQRVWL� MDGUDQVNHJD� SRYRGMD
YSOLYDMR�QD�GRNDM�YLVRNH� VDPRáLVWLOQH� VSRVREQRVWL�YHáL�
QH� UHN�� NDU� VH� RGUDÌD�Y� UHODWLYQR�GREUHP� NDNRYRVWQHP
VWDQMX� YRGQLK� WRNRY�� ,]MHPD� VR� SRUHáMD� 5LÌDQH�� 'UD�
JRQMH�� %DGDÊHYLFH�� 5HNH�� 9LSDYH� WHU� 6RáH� Y� VSRGQMHP

WRNX��2EáXWOMLYRVW� YRGRWRNRY� ]D� RQHVQDÌHQMH� Y� MDGUDQ�
VNHP� SRYRGMX� ]PDQMÊXMHMR� YHOLNL� YRGQL� RGWRNL�� NL� VR
UH]XOWDW� SUHSOHWDQMD� JHRORÊNLK�� UHOLHIQLK� LQ� SRGQHEQLK
]QDáLOQRVWL�MDGUDQVNHJD�SRYRGMD��9HáLQD�UHN�MDGUDQVNHJD
SRYRGMD� VH� YVDM� GHORPD� QDSDMD� WXGL� L]� NUDÊNLK� YRGR�
QRVQLNRY��7L� VR� ]DUDGL� VYRMLK� ]QDáLOQRVWL� �RGVRWQRVW� ]D�
ÊáLWQLK� VORMHY�� YLVRNH� KLWURVWL� SUHWDNDQMD�� ÊH� SRVHEHM
REáXWOMLYL� ]D� RQHVQDÌHQMH�� .� VUHáL� MH� YHáLQD� NUDÊNLK
REPRáLM�� L]MHPD� MH� .UDV�� UHGNR� SRVHOMHQLK� LQ� V� WHJD
YLGLND� MH� REUHPHQMHYDQMH� PDMKQR�� =DUDGL� VWDOQRVWL
YRGQHJD�WRND�NUDÊNL�L]YLUL�GHMDQVNR�SULVSHYDMR�N�YHáDQMX
NDNRYRVWL� YRGRWRNRY�� NDU� MH� ]ODVWL� SRPHPEQR� Y� áDVX
SROHWQLK�SUHWRáQLK�QLÌNRY��NR�SRYHáXMHMR�YRGQDWRVW�UHN�

1DUDYQRJHRJUDIVNH�UD]PHUH�Y�VHYHUQHP�GHOX�MDGUDQ�
VNHJD� SRYRGMD� YSOLYDMR� QD� YHáMH� VDPRáLVWLOQH� VSRVRE�
QRVWL� UHN� V� SRYLUMHP� Y� YLVRNRJRUVNHP� VYHWX� LQ� KNUDWL
SRJRMXMHMR�PDQM� LQWHQ]LYQR�SRNUDMLQVNR� UDER�� 3RVHOLWHY
LQ� GUXJH� áORYHNRYH� GHMDYQRVWL� Y� SURVWRUX� QH� SUHG�
VWDYOMDMR�]QDWQHJD�SULWLVND�QD� YRGQH� YLUH�� ]DWR� MH� NDNR�
YRVW� UHN�Y� VHYHUQHP�GHOX� MDGUDQVNHJD�SRYRGMD�Y�6ORYH�
QLML� ]HOR� GREUD�� 6NXSQD� NDNRYRVW� YRGH� 6RáH� �7UHQWD��
.RULWQLFH� �.DO��� 1DGLÌH� �5RELá�� WHU� 7ROPLQNH� �L]OLY� Y
6RáR���YVD�PHULOQD�PHVWD�OHÌLMR�SUHG�YHáMLPL�QDVHOML��MH�Y
���DOL�������UD]UHGX��YVH�RPHQMHQH�UHNH�GRVHJDMR�GREUR
NHPLMVNR� VWDQMH�� 6RáD� SRG� 7ROPLQRP� MH� SRGREQH� ND�
NRYRVWL�� YHQGDU� VH� Y� OHWX� ����� XYUÊáD� Y� ��� UD]UHG�� 3R�
UHáMH� ,GULMFH� VH� UD]WH]D� Y� KULERYLWHP� LQ� SODQRWDVWHP
VYHWX�� NL� MH� ]� YLGLND� SRVHOLWYH� PDQM� XJRGHQ�� ]DWR� SR�
NUDMLQVND� UDED�� ]� L]MHPR� YHáMLK� QDVHOLM� Y� GROLQL�� QL� LQ�
WHQ]LYQD��1D�NDNRYRVW�YRGRWRNRY�Y�SRUHáMX�,GULMFH�YSOL�
YDMR�JRVSRGDUVNH�GHMDYQRVWL� Y�YHáMLK�XUEDQLK� VUHGLÊáLK�
NRW� VWD� &HUNQR� LQ� ,GULMD�� 6NXSQD� NDNRYRVW� ,GULMFH� QD
PHULOQHP�PHVWX�+RWHÊN�MH�ELOD�Y�OHWLK�����������VLFHU�Y
��� UD]UHGX��YHQGDU�SD�VH� MH�JOHGH�QD�YVHEQRVW�NRYLQ��NL
L]YLUDMR� L]� UXGDUVNH� GHMDYQRVWL�� GHORPD� SD� WXGL� L]� QD�
UDYQHJD�RNROMD��Y�WHP�REGREMX�XYUÊáDOD�Y����NDNRYRVWQL
UD]UHG� �+RUYDW� HW� DO��� ������� .DNRYRVW� ,GULMFH� QD� PH�
ULOQHP�PHVWX�3RGURWHMD�VH�XYUÊáD�Y�������LQ����UD]UHG��9
REGREMX� ���������� MH� ELOR� NHPLMVNR� VWDQMH� ,GULMFH� QD
REHK�PHULOQLK�PHVWLK�GREUR�

1D� 6RáL� VH� NDNRYRVW� PHUL� ÊH� Y� 3ODYDK� LQ� 6RONDQX�
3RGDWNL�]D�SUYR�SRVWDMR�NDÌHMR��GD�VH�MH�VNXSQD�NDNRYRVW
Y� OHWLK� ���������� JLEDOD� PHG� ������ LQ� ��� UD]UHGRP�
HQDNR�YHOMD�]D�PHULOQR�PHVWR�6RONDQ��3RGREQR�NRW�YHOMD
]D� UHNR� ,GULMFR� Y� VSRGQMHP� WRNX�� MH� ELOD� WXGL� 6RáD� Y
VSRGQMHP�GHOX�Y�REGREMX�����������SUHNRPHUQR�RQH�
VQDÌHQD� V� NRYLQDPL� ���� UD]UHG���9� REGREMX� ���������
MH� ELOR� NHPLMVNR� VWDQMH� 6RáH� Y� 3ODYDK� GREUR�� QD�PHULO�
QHP�PHVWX�6RONDQ�SD�MH�ELOR�Y�OHWLK������LQ������]DUDGL
SUHNRPHUQH�YVHEQRVWL�WHÌNLK�NRYLQ�VODER��1DMVODEÊR�ND�
NRYRVW�PHG�YRGRWRNL�]�PHULOQLP�PHVWRP�Y� MDGUDQVNHP
SRYRGMX� L]ND]XMH� .RUHQ�� NL� WHáH� VNR]L�1RYR�*RULFR� LQ
RGYDMD�QHSUHáLÊáHQH�NRPXQDOQH�RGSODNH��3UL�YVHK�DQD�
OL]DK�NDNRYRVWL�VH�XYUÊáD�Y�]DGQML�����NDNRYRVWQL�UD]UHG�
NHPLMVNR�VWDQMH�YRGRWRND�MH�VODER�
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9� SRUHáMX� 9LSDYH� REVWDMDMR� ELVWYHQH� UD]OLNH� Y� ND�
NRYRVWL�PHG�PHULOQLPL�PHVWL�QD�NUDÊNLK�L]YLULK�+XEOMD�LQ
9LSDYH� WHU� PHULOQLPL� PHVWL� GROYRGQR� QD� YRGRWRNLK�
+LGURJUDIVNL�]DOHGML�NUDÊNLK�L]YLURY�+XEHOM�LQ�9LSDYD�VWD
UHGNR�SRVHOMHQL��]DWR�MH�QMXQD�NDNRYRVW�UHODWLYQR�YLVRND�
WDNR� NRW� SUL� YVHK� NUDÊNLK� L]YLULK� MH� REáDVQR� VODEÊD
ELRORÊND�NDNRYRVW��.DNRYRVW�+XEOMD�QD� L]YLUX� MH�YLVRND�
Y� JODYQHP� VH� XYUÊáD� Y� ��� LQ� ������ UD]UHG�� 1HNROLNR
VODEÊD�MH�NDNRYRVW�9LSDYH�QD� L]YLUX� ������� LQ���� UD]UHG��
UD]ORJ� MH� ODKNR� VHNXQGDUQR� QDSDMDQMH� V� SRQRUQLFDPL� V
6SRGQMH� 3LYNH�� NL� QHSRVUHGQR� SUHQDÊDMR� RQHVQDÌHQMH
SURWL� L]YLUX�� .HPLMVND� NDNRYRVW� REHK� L]YLURY� MH� GREUD�
.DNRYRVW�+XEOMD�VH�QD�NUDWNL�UD]GDOML�RG�L]YLUD�GROYRGQR
]HOR� SRVODEÊD� LQ� QD� PHULOQHP� PHVWX� $MGRYÊáLQD� VH� MH
+XEHOM� Y� OHWLK� ���������� SR� VNXSQL� NDNRYRVWL� ÌH
XYUÊáDO�Y����LQ�FHOR�Y�������UD]UHG��9�OHWLK������LQ�����
MH�ELOD�ELRORÊND�NDNRYRVW�+XEOMD�Y�$MGRYÊáLQL�]D�UD]UHG
EROMÊD�� NHPLMVNR� VWDQMH� Y� REGREMX� ���������� MH� ELOR
GREUR��=DUDGL�QDUDYQLK�GDQRVWL��NL�VR�XJRGQH�]D� UD]YRM
NPHWLMVNH�LQ�WXGL�GUXJLK�JRVSRGDUVNLK�GHMDYQRVWL�� MH�SR�
NUDMLQVND� LQWHQ]LYQRVW� Y� VSRGQMHP� GHOX� SRUHáMD� 9LSDYH
YHOLND�� NDU� YSOLYD� QD� RQHVQDÌHQMH� YRGRWRNRY�� 6NXSQD
NDNRYRVW�9LSDYH�QD�PHULOQHP�PHVWX�0LUHQ�VH� MH�Y� OHWLK
����������XYUÊáDOD�Y����GR�������UD]UHG��Y�OHWX������VH
MH�SR�YVHEQRVWLK�NRYLQ�XYUÊáDOD�Y����NDNRYRVWQL� UD]UHG�
9� REGREMX� ���������� MH� ELOD� JOHGH� QD� ELRORÊNR� ND�
NRYRVW�Y����UD]UHGX��NHPLMVNR�VWDQMH�YRGRWRND�SD�MH�ELOR
Y�HQDNHP�REGREMX�GREUR�

6NXSQD�NDNRYRVW�5HNH�QD�PHULOQHP�PHVWX�7RSROF��NL
VH�QDKDMD�WDNRM�]D�,OLUVNR�%LVWULFR��NMHU�MH�VNRQFHQWULUDQD
YHáLQD� QHDJUDUQLK� GHMDYQRVWL� Y� SRUHáMX� 5HNH�� MH� ELOD� Y
REGREMX�����������Y�������UD]UHGX��%LRORÊND�NDNRYRVW
YRGRWRND� Y� OHWLK� ���������� MH� ELOD� Y� ��� UD]UHGX�� NH�
PLMVNR� VWDQMH� Y� REGREMX� ���������� SD� MH� ELOR� GREUR�
3RGREQL� VR� UH]XOWDWL� PHULWHY� NDNRYRVWL� 5HNH� QD� PHULO�
QHP� PHVWX� &HUNYHQLNRY� POLQ�� 5D]OLNH� REVWDMDMR� Y� L]�
PHUMHQL� ELRORÊNL� NDNRYRVWL� Y� OHWLK� ����������� NR� VH� MH
UHND� QD� VOHGQML� XYUÊáDOD� Y� ������ UD]UHG�� 3RUHáMH� 5HNH
PHG�RPHQMHQLPD�YRGRPHUQLPD�SRVWDMDPD�MH�UHGNR�SR�
VHOMHQR�� ]DWR� EROMÊD� ELRORÊND� NDNRYRVW� QD� SRVWDML� GRO�
YRGQR�QL�SUHVHQHWOMLYD�

6NXSQD�NDNRYRVW�NUDÊNHJD� L]YLUD�5LÌDQD�]�REVHÌQLP
]DOHGMHP�VH�MH�Y�OHWLK������ LQ������XYUÊáDOD�Y������� LQ
���UD]UHG��.HPLMVNR�VWDQMH�Y�OHWLK������LQ������MH�ELOR��
��� UD]UHG�� 9� GROLQL� 5LÌDQH� MH� SRNUDMLQVND� UDED� ]DUDGL
XJRGQLK� SRJRMHY� LQ� EOLÌLQH� .RSUD� YHOLND�� ]DWR� MH� ND�
NRYRVW� 5LÌDQH� QD� YRGRPHUQL� SRVWDML� 'HNDQL� WHPX� SUL�
PHUQR�VODED�LQ�VH�MH�Y�OHWLK�����������XYUÊáDOD�Y������
UD]UHG��.HPLMVNR�VWDQMH�5LÌDQH�Y�REGREMX�����������QD
RPHQMHQHP� PHULOQHP� PHVWX� MH� ELOR� GREUR�� JOHGH� QD
ELRORÊNR� NDNRYRVW� VH� MH� YRGRWRN� Y� OHWLK� ����� LQ� ����
XYUÊáDO� Y� ������ LQ� ��� UD]UHG�� 7XGL� GROLQD� 'UDJRQMH� MH
NPHWLMVNR� ]HOR� LQWHQ]LYQR� REGHODQD�� NDNRYRVW� YRGH� QD
PHULOQHP�PHVWX�3RGNDÊWHO�SD�MH�NOMXE�WHPX�GRNDM�GREUD�
9� REGREMX� ���������� VH� MH� VNXSQD� NDNRYRVW� QD� RPH�
QMHQHP�PHULOQHP�PHVWX� XYUÊáDOD� Y� ��� UD]UHG�� %LRORÊND

NDNRYRVW� Y� OHWLK� ����� LQ� ����� SD� FHOR� Y� ������ LQ� ��
UD]UHG��GREUR�MH�ELOR�WXGL�NHPLMVNR�VWDQMH�'UDJRQMH�

3URJUDP�PRQLWRULQJD�NDNRYRVWL�PRUMD� VSUHPOMD� HNR�
ORÊNR�LQ�NHPLMVNR�VWDQMH�REDOQHJD�LQ�WHULWRULDOQHJD�PRUMD
WHU� SRGDMD� RFHQH� GRVHJDQMD� RNROMVNLK� FLOMHY� ]D� YRGQD
WHOHVD� SRYUÊLQVNLK� YRGD�� .DNRYRVW�PRUMD� VH� UHGQR� XJR�
WDYOMD�]�Y]RUáHQML�LQ�DQDOL]DPL�YRGH��VHGLPHQWRY�LQ�PH�
VD�PRUVNLK�RUJDQL]PRY��9VHEQRVW�NORURILOD�D�VH�VSUHPOMD
NRW� ND]DOHF� SUHNRPHUQH� REUHPHQMHQRVWL� YRGH� V� KUDQLO�
QLPL� VQRYPL�� LQ� VLFHU� Y� SROHWQHP�REGREMX� RG�PDMD� GR
VHSWHPEUD�� NR� MH� SULPDUQD� SURL]YRGQMD� ILWRSODQNWRQD
QDMYHáMD�� 9VHEQRVW� NORURILOD� D� Y� SROHWQHP� REGREMX� MH
GREHU� SRND]DWHOM� YQRVD� KUDQLOQLK� VQRYL� L]� áORYHNRYLK
GHMDYQRVWL��NHU�VR�QDUDYQL�YQRVL�]DUDGL�PDMKQH�NROLáLQH
SDGDYLQ� ]DQHPDUOMLYL�� 3RYSUHáQH� YUHGQRVWL� NORURILOD� D�
PHUMHQH� QD� JORELQL� RG� ����� PHWURY� QD� WUHK� PHULOQLK
PHVWLK��RG�NDWHULK�MH�HQR�EOLÌMH�REDOL�SUL�3LUDQX��VR�ELOH�Y
REGREMX� ���������� ]HOR� VSUHPHQOMLYH�� 1DMYLÊMH� YUHG�
QRVWL� NORURILOD�D� VR� Y� OHWLK� ����� LQ� ����� SUHVHJDOH� ��
�J�O��Y� OHWX������ LQ������SD����J�O��9HáLQD�SRYSUHáQLK
YUHGQRVWL� MH� ELOD� SRG� ���� �J�O� �5HMHF� %UDQFHOM�� ������
3RPHPEHQ� ND]DOHF� HNRORÊNHJD� VWDQMD� PRUMD� MH� WXGL
YVHEQRVW�NLVLND�Y�JORELQVNL�YRGL��NL�VH�Y�VORYHQVNHP�GHOX
-DGUDQVNHJD� PRUMD� VLVWHPDWLáQR� VSUHPOMD� RG� ���� OHW
SUHWHNOHJD�VWROHWMD��=DUDGL�]DSUWRVWL�LQ�SOLWYRVWL�PRUMD�WHU
UD]VORMHQRVWL� YRGH� VH� RG� SR]QHJD� SROHWMD� GR� MHVHQL� Y
JOREOMLK� SODVWHK� YRGH� ]HOR� ]PDQMÊD� YVHEQRVW� UD]WRSOMH�
QHJD� NLVLND�� ,]MHPQR� SRPDQMNDQMH� NLVLND� Y� 7UÌDÊNHP
]DOLYX��NL�MH�ELOR�XJRWRYOMHQR�Y�OHWLK������������������LQ
������ MH� SRY]URáLOR� SRJLQ� EHQWRÊNLK� RUJDQL]PRY� QD
UD]OLáQR� REVHÌQLK� SUHGHOLK� RVUHGQMHJD� GHOD� ]DOLYD�� 3R�
GDWNL� ]D� GYH� PHULOQL� PHVWL� Y� RVUHGQMHP� LQ� MXJR]DKRG�
QHP� GHOX� VORYHQVNHJD� PRUMD� ]D� REGREMH� RG� PDMD� GR
QRYHPEUD� Y� OHWLK� ���������� NDÌHMR�� GD� VR� ELOH� OH� RE�
áDVQR�XJRWRYOMHQH� ELRORÊNR� NULWLáQR� QL]NH� YUHGQRVWL� NL�
VLND� SRG� �� PO�O�� 3RJRVWHMH� VR� ELOH� QL]NH� YUHGQRVWL
XJRWRYOMHQH�Y�SULGQHQHP�VORMX�Y�RVUHGQMHP�GHOX�]DOLYD
�JORELQD����P���NMHU� MH�ELOD� OHWD������QDMQLÌMD� YUHGQRVW
�����PO�O��1D�PHULOQHP�PHVWX�Y�MXJR]DKRGQHP�GHOX�SD
VR�ELOH�YVHEQRVWL�UD]WRSOMHQHJD�NLVLND�Y�SULGQHQHP�VORMX
�JORELQD� ���P�� VDPR� Y� OHWLK� ����� LQ� ����� SRG� �� �J�O
�5HMHF�%UDQFHOM���������7URILáQL�LQGHNV��75,;��MH�VLQWH]QL
ND]DOHF�REUHPHQMHQRVWL�YRGH��NL�XSRÊWHYD�YVHEQRVW�GX�
ÊLND�� IRVIRUMD�� NORURILOD� WHU� ]DVLáHQRVW� V� NLVLNRP� LQ� SUR�
]RUQRVW��9� OHWX������VR� VH� YUHGQRVWL� WURILáQHJD� LQGHNVD
JLEDOH�PHG�����LQ����NDU�NDÌH�QD�]PHUQR�HYWURIQH�YRGH�
.HPLMVNR�VWDQMH�YRGH�MH�ELOR�]D�OHWR������RFHQMHQR�NRW
GREUR�� XVWUH]QD� SD� MH� ELOD� WXGL� NDNRYRVW� YRGH� ]D� ÌLY�
OMHQMH�PRUVNLK�ÊNROMN�LQ�SROÌHY��5HMHF�%UDQFHOM��������

.D]DOHF� NDNRYRVWL� NRSDOQLK� YRGD� REDOQHJD� PRUMD
QDP� GDMH� YSRJOHG� Y� PLNURELRORÊNR� WHU� IL]LNDOQR�NHPLM�
VNR�NDNRYRVW�YRGH��9�VORYHQVNHP�REDOQHP�PRUMX�MH�ELOR
Y� PRQLWRULQJ� NRSDOQLK� YRGD� GR� OHWD� ����� ]DMHWLK� ��
RGY]HPQLK� PHVW�� RG� OHWD� ����� SD� VH�� VNODGQR� ]� ]D�
KWHYDPL� GLUHNWLYH� R� NRSDOQLK� YRGDK�� UHGQR� VSUHPOMD
KLJLHQVND� XVWUH]QRVW� �� REPRáLM� NRSDOQLK� YRGD� LQ� ��
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QDUDYQLK� NRSDOLÊá�� 6NXSQR� NDNRYRVWQR� VWDQMH� NRSDOQLK
YRGD�Y�REGREMX�RG������ GR� ����� ODKNR� R]QDáLPR� NRW
GREUR�� VDM� MH� YHáLQD� Y]RUFHY� YRGH� XVWUH]DOD� IL]LNDOQR�
NHPLMVNLP�]DKWHYDP��PLNURELRORÊNR�XVWUH]QLK�SD� MH�ELOR
������� Y]RUFHY�� 3RGDWNL� SR� OHWX� ����� ]DUDGL� VSUHPH�
QMHQH�PHWRGRORJLMH�QLVR�SULPHUOMLYL�V�SUHGKRGQLPL��NDNR�
YRVW�NRSDOQLK�YRGD�SD� MH�ELOD�Y� OHWLK������ LQ������SUDY
WDNR�GREUD��5HMHF�%UDQFHOM���������9�OHWX������MH�ELOD�QD
YVHK����ORNDFLMDK�NDNRYRVW�NRSDOQLK�YRGD�VNODGQD�]�RE�
YH]XMRáLPL�]DKWHYDPL�����NRSDOQLK�YRGD�SD� MH�XVWUH]DOR
FHOR� VWURÌMLP� SULSRURáHQLP� ]DKWHYDP� �5HMHF� %UDQFHOM�
������

6./(31(�0,6/,

6� SHVWURVWMR� QDUDYQRJHRJUDIVNLK� GHMDYQLNRY�� NRW� VR
JHRORÊND�]JUDGED��UHOLHI� LQ�SRGQHEMH�� MH�SRJRMHQD�YHOLND
SRNUDMLQVND�SHVWURVW� MDGUDQVNHJD�SRYRGMD� Y� 6ORYHQLML�� NL
REVHJD�PDQMÊL�GHO�$OS�LQ�SUHGDOSVNHJD�KULERYMD��YHáML�GHO
GLQDUVNR� NUDÊNLK� SODQRW� LQ� Y� FHORWL� VUHGR]HPVNL� GHO
6ORYHQLMH��3RUHáMD��NL�SULSDGDMR�MDGUDQVNHPX�SRYRGMX��VH
]DUDGL� SHVWURVWL� QDUDYQRJHRJUDIVNLK� GHMDYQLNRY�PHG� VH�
ERM�]HOR� UD]OLNXMHMR�� UD]OLNH�SD� VR�SUHFHMÊQH� WXGL�]QRWUDM
YHáMLK�SRUHáLM��QSU��6RáH��9LSDYH��5HNH���NDU�MH�ELO�UD]ORJ�
GD� VPR�Y�SULVSHYNX�SRNUDMLQVNH�]QDáLOQRVWL� MDGUDQVNHJD
SRYRGMD� SUHGVWDYLOL� SR� REPRáMLK�� NRW� VR� ]JRUQMH� LQ
VSRGQMH� SRUHáMH� 6RáH�� SRUHáMH� 9LSDYH�� SRUHáMH� 5HNH� V
.UDVRP� LQ�V�SRYLUMHP�5LÌDQH� WHU�SRUHáMD�YRGQLK� WRNRY�Y
6ORYHQVNL�,VWUL��9HáLQL�MDGUDQVNHJD�SRYRGMD�Y�6ORYHQLML�VR
VNXSQH�XJRGQH�RGWRáQH�]QDáLOQRVWL� �VSHFLILáQL�RGWRNL� LQ
RGWRáQL� NROLáQLNL� YHáLQH� SRUHáLM� DOL� YRGR]ELUQLK� ]DOHGLM
VR�QDG�VORYHQVNLP�SRYSUHáMHP��LQ�ERJDWL�YRGQL�YLUL��]ODVWL
NUDÊNL� L]YLUL���1DUDYQRJHRJUDIVNL�GHMDYQLNL�SD�QLVR�RGOR�
áLOQL� OH� ]D� KLGURJUDIVNH� ODVWQRVWL�� DPSDN� WXGL� ]D� SRNUD�
MLQVNR�UDER��NDU�ÊH�]ODVWL�YHOMD�]D�NPHWLMVNR�UDER�]HPOMLÊá
LQ� SRVHOLWHY��9� SULPHUMDYL� V� SRUHáML� Y� áUQRPRUVNHP� SR�

YRGMX�6ORYHQLMH� VH� MH�SRNUDMLQVND� UDED� Y�REUDYQDYDQHP
SRYRGMX�SRND]DOD�NRW�YHáLQRPD�PDQM� LQWHQ]LYQD��NDU�VH
RGUDÌD� Y� UHODWLYQR� GREUHP� NDNRYRVWQHP� VWDQMX� YRGR�
WRNRY� LQ�SULSDGDMRáLK� NUDÊNLK� L]YLULK��.UDÊNL� L]YLUL�SUHG�
VWDYOMDMR� SRPHPEHQ� YLU� SLWQH� YRGH� Y� MDGUDQVNHP� SR�
YRGMX�� VDM� MH� NROLáLQD� SRGWDOQLFH� Y� DOXYLDOQLK� YRGRQRV�
QLNLK�]HOR� VNURPQD��]DWR� VPR� L]SRVWDYLOL�QMLKRYR�REáXW�
OMLYRVW��5H]XOWDWL�PHULWHY�YVHEQRVWL�NORURILOD�D�Y�PRUMX� Y
SROHWQLK�PHVHFLK� NDÌHMR� Y� VSORÊQHP� ]DGRYROMLYR� NDNR�
YRVWQR� VWDQMH� PRUMD�� REáDVQR� VR� XJRWRYOMHQH� NULWLáQR
QL]NH� YUHGQRVWL� UD]WRSOMHQHJD� NLVLND� Y�PRUMX��9UHGQRVWL
WURILáQHJD� LQGHNVD� NDÌHMR� QD� ]PHUQR� HYWURIQH� YRGH�
NHPLMVNR�VWDQMH�PRUMD� MH�RFHQMHQR�NRW�GREUR��.RW�GREUR
ODKNR�RFHQLPR� WXGL�PLNURELRORÊNR� LQ� IL]LNDOQR�NHPLMVNR
NDNRYRVW�NRSDOQLK�YRGD�Y�VORYHQVNHP�PRUMX�

9� SULVSHYNX� VPR� VNXÊDOL� SUHGVWDYLWL� RVQRYQH� KLGUR�
JHRJUDIVNH� ]QDáLOQRVWL� MDGUDQVNHJD� SRYRGMD� Y� 6ORYHQLML
LQ�SULND]DWL�QDUDYQRJHRJUDIVNH�GHMDYQLNH��NL�YSOLYDMR�QD
SRNUDMLQVNR� REáXWOMLYRVW� RNROMD�� ]ODVWL� REáXWOMLYRVW� YRG�
QLK� YLURY�� 9� QDGDOMHYDQMX� VPR� L]SRVWDYLOL� SUHYODGXMRáR
UDER�]HPOMLÊá��NL� MH��RGYLVQR�RG� LQWHQ]LYQRVWL�� YLU� REUH�
PHQLWHY� RNROMD�� LQ� NDNRYRVW� YRGQLK� YLURY�� NL� MH� SRND�
]DWHOM� UD]PHUMD�PHG� REUHPHQMHYDQMHP� RNROMD� LQ� VDPR�
áLVWLOQR��UHJHQHUDFLMVNR�LQ�QHYWUDOL]DFLMVNR��]PRJOMLYRVWMR
RNROMD� LQ� SRNUDMLQVNLK� VHVWDYLQ�� -DGUDQVNR� SRYRGMH� Y
6ORYHQLML��NL� VH� MH� SRND]DOR� NRW� SRNUDMLQVNR�]HOR� SHVWUR
REPRáMH�� EL� ]D� QDWDQáQHMÊR� SUHGVWDYLWHY� ]DKWHYDOR
SRGUREQHMÊR�DQDOL]R�SRNUDMLQVNLK�VHVWDYLQ�LQ�SRNUDMLQVNH
UDEH��=DYHGDMRá�VH�SRPDQMNOMLYRVWL�KROLVWLáQHJD�SULVWRSD
VPR�VH�Y�SULVSHYNX�RVUHGRWRáLOL�QD�SULND]�UD]OLN�LQ�WLVWLK
HOHPHQWRY� RNROMD�� NL� QDMEROMH� SRQD]DUMDMR� SRNUDMLQVNH
]QDáLOQRVWL� SRYRGMD� LQ� REPRáLM� ]QRWUDM� QMHJD�� 3RJORE�
OMHQD�DQDOL]D�SRNUDMLQVNRHNRORÊNLK� ODVWQRVWL� MDGUDQVNHJD
SRYRGMD�]�YLGLND�YRGD�EL�QDPUHá�]DKWHYDOD�QDWDQáQHMÊR
REGHODYR� WXGL� ÊWHYLOQLK� GUXJLK� QDUDYQR�� LQ� GUXÌEHQR�
JHRJUDIVNLK�GHMDYQLNRY�

/$1'6&$3(�(&2/2*,&$/�&+$5$&7(5,=$7,21�2)�7+(�$'5,$7,&�6($�%$6,1�,1
6/29(1,$�:,7+�$1�(03+$6,6�21�:$7(5�5(6285&(6�48$/,7<

9DOHQWLQD�%5(Þ.2�*58%$5
8QLYHUVLW\�RI�3ULPRUVND��)DFXOW\�RI�+XPDQLWLHV�.RSHU��6,������.RSHU��7LWRY�WUJ��

8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�RI�.RSHU��6,������.RSHU��*DULEDOGLMHYD��
H�PDLO��YDOHQWLQD�EUHFNR�JUXEDU#IKV�XSU�VL

*UHJRU�.29$Þ,Þ
8QLYHUVLW\�RI�3ULPRUVND��)DFXOW\�RI�+XPDQLWLHV�.RSHU��6,������.RSHU��7LWRY�WUJ��

8QLYHUVLW\�RI�3ULPRUVND��6FLHQFH�DQG�5HVHDUFK�&HQWUH�RI�.RSHU��6,������.RSHU��*DULEDOGLMHYD��
H�PDLO��JUHJRU�NRYDFLF#IKV�XSU�VL

6800$5<

7KH�$GULDWLF�6HD�EDVLQ�LQ�6ORYHQLD�H[WHQGV�RYHU�������NP���������7KH�UHVW�RI�6ORYHQLD�EHORQJV�WR�WKH�%ODFN�6HD
EDVLQ��7KH�WRWDO�UXQRII�IURP�WKH�$GULDWLF�6HD�EDVLQ�LV�HVWLPDWHG�DW�����P��V�RU�����NP��DQQXDOO\��ZKLFK�LV�DERXW�RQH
ILIWK�RI�WKH�%ODFN�6HD�UXQRII�DPRXQW��,Q�D�SK\VLFDO�JHRJUDSKLFDO�VHQVH�WKH�$GULDWLF�6HD�EDVLQ�LV�D�GLYHUVH�UHJLRQ��7KH
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PRVW�LPSRUWDQW�SK\VLFDO�JHRJUDSKLFDO�IDFWRUV�FKDUDFWHUL]LQJ�WKH�$GULDWLF�6HD�EDVLQ�DUH�ODUJH�DPRXQWV�RI�SUHFLSLWDWLRQ�
ZKLFK� LQ� JHQHUDO� H[FHHGV� WKH� DYHUDJH� YDOXH� IRU� 6ORYHQLD�� JUHDW� KRUL]RQWDO� DQG� YHUWLFDO� UHOLHI� IUDJPHQWDWLRQ�
KHWHURJHQHRXV� JHRORJLFDO� VHWWLQJ� ZLWK� SUHYDLOLQJ� FDUERQDWH� URFN�� DERYH�DYHUDJH� IRUHVW� FRYHU�� QDWXUDO� YHJHWDWLRQ
GLYHUVLW\�DQG�ZLWK�WKH�H[FHSWLRQ�RI�VRPH�VPDOOHU�DUHDV�DOVR�OHVV�LQWHQVLYH�DJULFXOWXUDO�XVH�RI�ODQG�

7KH�WRWDO�OHQJWK�RI�VXSHUILFLDO�ZDWHUFRXUVHV�LQ�WKH�$GULDWLF�6HD�EDVLQ�LV�������NP��RI�ZKLFK�������NP�RU������
EHORQJV�WR�WKH�GUDLQDJH�EDVLQ�RI�WKH�6RßD�5LYHU��'XH�WR�WKH�KLJK�SRUWLRQ�RI�FDUERQDWH�URFN��WKH�DYHUDJH�ZDWHUFRXUVH
GHQVLW\�LQ�WKH�$GULDWLF�6HD�EDVLQ�LV�XQGHU�WKH�VWDWH¢V�DYHUDJH�DQG�UHDFKHV������NP�NP���7KLUW\�RQH�ZRUNLQJ�JDXJLQJ
VWDWLRQV� LQ� WKH� EDVLQ� DOORZ� XV� D� JRRG� HVWLPDWLRQ� RI� WKH� ZDWHU� EDODQFHV� DQG� UXQRII� FKDUDFWHULVWLFV� RI� LQGLYLGXDO
FDWFKPHQW�DUHDV�� ,Q� WKH�PDMRU�SDUW�RI� WKH�EDVLQ�� WKH�PHDQ�DQQXDO�DPRXQW�RI�SUHFLSLWDWLRQ�H[FHHGV�������PP�� WKH
H[FHSWLRQV� EHLQJ� WKH� FDWFKPHQW� DUHDV� RI� WKH�9LSDYD� DQG� 5HND� 5LYHUV�� .UDV� SODWHDX� DQG� 6ORYHQH� ,VWULD�� 7KH�PHDQ
DQQXDO�HYDSRWUDQVSLUDWLRQ�UDWH�LQ�WKH�EDVLQ�LV�HVWLPDWHG�DW���������PP��6SHFLILF�UXQRIIV�FDOFXODWHG�IRU�WKH�PDMRULW\
RI�WKH�JDXJLQJ�VWDWLRQV�LQ�WKH�$GULDWLF�6HD�EDVLQ�DUH�DERYH�WKH�VWDWH¢V�DYHUDJH��ZKLFK�LV����O�V�NP���)RU�WKH�7ROPLQND
EDVLQ�� WKH�PD[LPXP� VSHFLILF� UXQRII� LQ� 6ORYHQLD� LV� FDOFXODWHG� ������� O�V�NP��� �7DE�� ���� 6LPLODU� FKDUDFWHULVWLFV� DOVR
VKRZ� WKH� UXQRII� FRHIILFLHQWV� RI� WKH� LQGLYLGXDO� JDXJLQJ� VWDWLRQV�� 7KH� PD[LPXP� DYHUDJH� UXQRII� FRHIILFLHQWV� DUH
FDOFXODWHG� IRU� WKH� KLJK�PRXQWDLQRXV� SDUW� RI� WKH� 6RßD� DQG� 7ROPLQND� EDVLQV� DQG� IRU� WKH�PRXQWDLQRXV� SDUWV� RI� WKH
9LSDYD� DQG� ,GULMFD� EDVLQV�� $FFRUGLQJ� WR� WKH�PHDQ� DQQXDO� GLVFKDUJH�� WKH�PRVW� DEXQGDQW� LV� WKH� 6RßD� 5LYHU� DW� WKH
.REDULG� ,�JDXJLQJ�VWDWLRQ� �������P��V��DQG�ZLWK�������P��V�DW� WKH�6RONDQ� ,�JDXJLQJ�VWDWLRQ�� WKH� ,GULMFD�5LYHU�DW� WKH
+RWHÈN�JDXJLQJ�VWDWLRQ��������P��V��DQG�WKH�9LSDYD�5LYHU�DW�WKH�0LUHQ�JDXJLQJ�VWDWLRQ��������P��V��IROORZ��7DE������$W
DOO�RI�WKH�UHVW�JDXJLQJ�VWDWLRQV�WKH�PHDQ�DQQXDO�GLVFKDUJHV�DUH�ORZHU�WKDQ����P��V��7KH�ZDWHUFRXUVHV�RI�WKH�$GULDWLF
6HD�EDVLQ�DUH�FODVVLILHG� LQWR� WKUHH�GLVFKDUJH� UHJLPH� W\SHV��QLYDOÒSOXYLDO� UHJLPH� �WKH�6RßD� LQ� WKH�XSSHU� FRXUVH�� WKH
.RULWQLFD��8ßMD�DQG�7ROPLQND�5LYHUV���SOXYLDOÒQLYDO� UHJLPH� �WKH�6RßD� LQ� WKH� ORZHU�FRXUVH�� WKH�9LSDYD� LQ� WKH�XSSHU
FRXUVH��WKH�,GULMFD��%DßD��7UHEXÈD��&HUNQLFD�DQG�1DGLÊD�5LYHUV��DQG�SOXYLDO�UHJLPH��WKH�9LSDYD�LQ�WKH�ORZHU�FRXUVH�
WKH�5HND��5LÊDQD��'UDJRQMD��DQG�%DGDÈHYLFD�5LYHUV��

,Q�WKH�$GULDWLF�6HD�EDVLQ��URFN�ZLWK�NDUVW�ILVVXUHG�SRURVLW\�GRPLQDWHV��FRYHULQJ�RYHU�����RI�WKH�DUHD��)LJ������2YHU
������ VSULQJV� DUH� UHJLVWHUHG� LQ� WKH� EDVLQ�� WKH�PRVW� LPSRUWDQW� EHLQJ� 6RßD�� .RULWQLFD�� %RND�� =DGODÈßLFD�� 7ROPLQND�
0U]OHN��/LMDN��3RGURWHMD��'LYMH�-H]HUR��.DMÊD��+XEHOM��9LSDYD��%LVWULFD�DQG�5LÊDQD��7KH�PDMRULW\�RI�WKHP�DUH�FDSWXUHG
IRU� WKH� GULQNLQJ� ZDWHU� VXSSO\�� ���� RI� WKH� $GULDWLF� 6HD� EDVLQ� LV� FKDUDFWHUL]HG� E\� URFN� ZLWK� PL[HG� LQWHUJUDQXODU�
ILVVXUHG�SRURVLW\� �IO\VFK�������RI� WKH�EDVLQ� LV�FKDUDFWHUL]HG�E\� ILVVXUHG�SRURVLW\�DQG�����RI� WKH� UHJLRQ�EHORQJV� WR
LQWHUJUDQXODU�DTXLIHUV��7KH�TXDQWLW\�RI�JURXQGZDWHU�LQ�LQWHUJUDQXODU�DTXLIHUV�LQ�WKH�$GULDWLF�6HD�EDVLQ�LV�VPDOO�DQG�WKH
H[WHQW�LV�OLPLWHG�WR�WKH�DOOXYLDO�DTXLIHUV�RI�WKH�6RßD�DQG�9LSDYD�5LYHUV�

,Q�FRPSDULVRQ� WR� WKH�%ODFN�6HD�EDVLQ�� WKH� LQWHQVLW\�RI� ODQGVFDSH�XVH� LQ� WKH�$GULDWLF�6HD�EDVLQ� LV� OHVV� LQWHQVLYH�
WKRXJK� QRWLFHDEOH� GLIIHUHQFHV� EHWZHHQ� LQGLYLGXDO� ULYHU� EDVLQV� FDQ� EH� REVHUYHG�� 'XH� WR� WKH� XQIDYRUDEOH� QDWXUDO
FRQGLWLRQV� �KLJK� DOWLWXGH�� VWHHS� VORSHV�� VKDUS� FOLPDWH�� DEVHQFH� RI� IODW� ODQG�� VXUIDFH�ZDWHU� DQG� IHUWLOH� VRLOV�� IRU� WKH
XSSHU�FRXUVH�RI�WKH�6RßD�GUDLQDJH�EDVLQ�OHVV�LQWHQVLYH�ODQGVFDSH�XVH�LV�W\SLFDO��'XH�WR�WKH�XUEDQ�XVH��LQ�WKH�ORZHU
FRXUVH�RI�WKH�6RßD�5LYHU�LQ�6ORYHQLD��WKH�ODQGVFDSH�XVH�LV�PRUH�LQWHQVLYH��7KH�QDWXUDO�FRQGLWLRQV�LQ�WKH�9LSDYD�EDVLQ
HQDEOHG� HYHQ� PRUH� LQWHQVLYH� ODQGVFDSH� XVH� �DJULFXOWXUH� DQG� RWKHU� HFRQRPLF� DFWLYLWLHV��� 7KLV� UHVXOWV� LQ� QHJDWLYH
LPSDFW�RQ�VXEVXUIDFH�DQG�VXSHUILFLDO�ZDWHUV��7KH�ODQGVFDSH�XVH�LQ�WKH�5HND�EDVLQ��RQ�WKH�.UDV�NDUVW�SODWHDX�DQG�LQ
WKH�NDUVWLF�FDWFKPHQW�RI�WKH�5LÊDQD�5LYHU�EDVLQ�LV�QRW�LQWHQVLYH��ZKLFK�LV�LQGLFDWHG�E\�D�ODUJH�SRUWLRQ�RI�IRUHVW�FRYHU
DQG�RYHUJURZLQJ�DUHDV�DQG�E\�WKH�DEVHQFH�RI�ODUJHU�VHWWOHPHQWV��,Q�6ORYHQH�,VWULD��ODQGVFDSH�XVH�LV�YHU\�LQWHQVLYH��EXW
D� VLJQLILFDQW� GLIIHUHQFH� LV� SUHVHQW� EHWZHHQ� WKH� IRUHVWHG� DQG� WUDGLWLRQDO� DJULFXOWXUH� KLQWHUODQG� LQ� WKH� KLOOV� DQG� WKH
LQWHQVLYH�PRGHUQ�DJULFXOWXUH�DQG�XUEDQ� ODQGVFDSH�XVH� LQ� WKH�FRDVWDO�SDUW�� ,QWHQVLYH� ODQGVFDSH�XVH� LV� WKH�FDXVH�RI
VHULRXV�LPSDFW�RQ�WKH�TXDOLW\�RI�DLU�DQG�ZDWHU�ERGLHV��ULYHUV��VHD��LQ�WKLV�UHJLRQ�

,Q� WKLV�SDSHU��GDWD�RQ�ZDWHU�TXDOLW\� IURP����VDPSOLQJ�SRLQWV� LQ� WKH�$GULDWLF�6HD�EDVLQ� LV�DQDO\]HG��7KH�QDWXUDO
FRQGLWLRQV�LQ�WKH�EDVLQ��VXFK�DV�D�ODUJH�DPRXQW�RI�SUHFLSLWDWLRQ�DQG�UXQRII��DQG�VWHHSHU�ULYHU�JUDGLHQWV�LQIOXHQFH�ILUVW
RQ�D�KLJK�VHOI�FOHDQLQJ�FDSDFLW\�RI�WKH�ZDWHUFRXUVHV�DQG�VHFRQG�RQ�D�ORZ�SRSXODWLRQ�GHQVLW\��HVSHFLDOO\�LQ�WKH�XSSHU
VHFWLRQV�RI�WKH�ULYHUV��%RWK�UHDVRQV�FRQWULEXWH�WR�WKH�KLJK�TXDOLW\�RI�ZDWHUFRXUVHV�LQ�WKH�XSSHU�VHFWLRQV�RI�WKH�$GULDWLF
6HD�EDVLQ��7KH�TXDOLW\�RI� WKH�ZDWHU� LQ� WKH� VRXWKHUQ� SDUW� RI� WKH� EDVLQ� LV� D� ELW� ORZHU� WKDQ� LQ� WKH� QRUWKHUQ� SDUW�� WKH
UHDVRQV� DUH� KLJKHU� SRSXODWLRQ� GHQVLW\� DQG� FRQFHQWUDWLRQ� RI� DJULFXOWXUDO� DQG� RWKHU� KXPDQ� �H�J�� HFRQRP\�� WUDIILF�
DFWLYLWLHV�LQ�WKH�DUHD��1HYHUWKHOHVV��EHVLGH�WKH�.RUHQ�6WUHDP��1RYD�*RULFD���WKH�TXDOLW\�RI�ULYHUV�DQG�NDUVW�VSULQJV�LQ
WKH� $GULDWLF� 6HD� EDVLQ� LV� UDWKHU� KLJK�� 7KH� UHVXOWV� RI� WKH� &KORURSK\OO�D� FRQFHQWUDWLRQ� LQ� WKH� VHD� ZDWHU� GXULQJ� WKH
VXPPHU� SHULRG� VKRZ� D� UDWKHU� VXIILFLHQW� TXDOLW\� VWDWH� RI� WKH� VHD�� ,Q� VRPH� \HDUV� FULWLFDOO\� ORZ� YDOXHV� RI� GLVVROYHG
R[\JHQ�LQ�VHD�ZDWHU�ZHUH�UHFRUGHG��7KH�YDOXHV�RI�75,;�LQGH[�RI�WKH�VHD�FRUUHVSRQG�WR�PRGHUDWH�HXWURSKLF�ZDWHUV�
FKHPLFDO�TXDOLW\�RI�WKH�VHD�LV�JRRG��DV�ZHOO�DV�WKH�RYHUDOO�PLFURELRORJLFDO�DQG�SK\VLFDO�FKHPLFDO�TXDOLW\�RI�EDWKLQJ
ZDWHUV�LQ�WKH�6ORYHQLDQ�VHD�

.H\�ZRUGV��VHD�EDVLQ��GUDLQDJH�EDVLQ��ODQGVFDSH�HFRORJLFDO�FKDUDFWHULVWLFV��WKH�$GULDWLF�6HD�EDVLQ
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$562������D���$JHQFLMD�5HSXEOLNH�6ORYHQLMH�]D�RNROMH�
.OLPDWRORÊND� SRYSUHáMD� L]EUDQLK� PHWHRURORÊNLK� SRVWDM
����������LQ������������+WWS���PHWHR�DUVR�JRY�VL�PHW�
VO�FOLPDWH�WDEOHV�QRUPDOVB��B�����������������
$562������E���$JHQFLMD�5HSXEOLNH�6ORYHQLMH�]D�RNROMH�
3RURáLOD� R� NDNRYRVWL� SRYUÊLQVNLK� YRGRWRNRY� Y� 6ORYHQLML
����������� +WWS���ZZZ�DUVR�JRY�VL�YRGH�UHNH� ����� ��
������
$WODV� RNROMD� �������� $WODV� RNROMD�� $JHQFLMD� 5HSXEOLNH
6ORYHQLMH� ]D� RNROMH�� +WWS���JLV�DUVR�JRY�VL�DWODVRNROMD�
SURILOH�DVS["LG $WODVB2NROMDB$;/#$UVR����������������
&LJDOH��'����������2NROMVNH�REUHPHQLWYH�LQ�VWDQMH�RNROMD
QD� REDOQHP� REPRáMX� �� SULPHU� .RSUVNHJD� SULPRUMD�� 9�
ÉSHV��0���XU����3RNUDMLQVNR�UDQOMLYD�REPRáMD�Y�6ORYHQLML�
/MXEOMDQD��,QÊWLWXW�]D�JHRJUDILMR���������
'09���� ��������'LJLWDOQL�PRGHO� YLÊLQ� ��[���P�� /MXE�
OMDQD��*HRGHWVND�XSUDYD�5HSXEOLNH�6ORYHQLMH�
(LRQHW� �������� $JHQFLMD� 5HSXEOLNH� 6ORYHQLMH� ]D� RNROMH�
(LRQHW� Y� 6ORYHQLML�� (XURZDWHUQHW� �� 6ORYHQLMD�� GLJLWDOQH
LQIRUPDFLMH� R� YRGDK�� +WWS���QIS�VL�HLRQHW�HX�LQW�
'RNXPHQWL�*,6�YRGD����������������
)UDQWDU�� 3�� �������� *HRJUDIVNL� SUHJOHG� YRGQH� ELODQFH
6ORYHQLMH� ���������� SR� JODYQLK� SRUHáMLK�� *HRJUDIVNL
]ERUQLN���������/MXEOMDQD��������
)UDQWDU��3��HW�DO����������9RGQD�ELODQFD�6ORYHQLMH������
������ /MXEOMDQD�� 0LQLVWUVWYR� ]D� RNROMH� LQ� SURVWRU�
$JHQFLMD�5HSXEOLNH�6ORYHQLMH�]D�RNROMH�
)UDQWDU�� 3��� +UYDWLQ�� 0�� �������� 3UHWRáQL� UHÌLPL� Y
6ORYHQLML�PHG�OHWRPD������LQ�������*HRJUDIVNL�YHVWQLN�
�������/MXEOMDQD����������
)ULGO�� -��� .ODGQLN��'���2URÉHQ� $GDPLÞ��0�� 	�'�� 3HUNR
��������*HRJUDIVNL�DWODV�6ORYHQLMH��'UÌDYD�Y�SURVWRUX�LQ
áDVX��/MXEOMDQD��'UÌDYQD�]DORÌED�6ORYHQLMH�
*HRORÇNH� NDUWH� �������� *HRORÊNL� ]DYRG� 6ORYHQLMH�� 2V�
QRYQD� JHRORÊND� NDUWD� 6)5-�� /LVWL�� %HOMDN�� *RULFD�� 7UVW�
+WWS���ZZZ�JHR�]V�VL�VOR�WH[W�GLJLWDOQHBNDUWH�KWP� ���� ���
������
+DELÞ��3����������.UDÊND�ELIXUNDFLMD�3LYNH�QD� MDGUDQVNR
áUQRPRUVNHP�UD]YRGMX��$FWD�FDUVRORJLFD������/MXEOMDQD�
��������
+LGURORÇNL� OHWRSLV� �������������+LGURORÊNL� OHWRSLV� 6OR�
YHQLMH� ����������� /MXEOMDQD�� 0LQLVWUVWYR� ]D� RNROMH� LQ
SURVWRU��+LGURPHWHRURORÊNL�]DYRG�5HSXEOLNH�6ORYHQLMH�
+RUYDW��0��HW�DO����������0HUFXU\�'LVWULEXWLRQ�LQ�:DWHU�
6HGLPHQW�DQG�6RLO�LQ�WKH�,GULMFD�DQG�6RáD�5LYHU�6\VWHP�

9��+LQHV��0��(���+RUYDW��0��	�-��)DJDQHOL��XU����:RUNVKRS
RQ� 0HUFXU\� LQ� WKH� ,GULD� 5HJLRQ� DQG� WKH� 1RUWKHUQ
$GULDWLF��/MXEOMDQD��1DUDYRVORYQRWHKQLÊND�IDNXOWHWD�����
���
-DQHÉ�� -��� ÝDU�� -�� 	� 3�� +DELÞ� �������� 9RGQR� ERJDVWYR
9LVRNHJD�NUDVD�� UDQOMLYRVW�NUDÊNH� SRG]HPQH� YRGH�%DQM�
ÊLF�� 7UQRYVNHJD� JR]GD�� 1DQRVD� LQ� +UXÊLFH�� ,GULMD�
*HRORJLMD�
.ROEH]HQ��0���3ULVWRY�� -�� ��������3RYUÊLQVNL�YRGRWRNL� LQ
YRGQD�ELODQFD�6ORYHQLMH��/MXEOMDQD��0LQLVWUVWYR�]D�RNROMH
LQ� SURVWRU�� +LGURPHWHRURORÊNL� ]DYRG� 5HSXEOLNH� 6ORYH�
QLMH�
.ROHJD�� 1�� �������� 0HGVHERMQR� YSOLYDQMH� NRSQHJD� LQ
PRUMD��'RORáDQMH�]QDáLOQRVWL�VWLND�PHG�NRSQLP�LQ�PRU�
MHP� V� SRPRáMR� OLGDUVNLK� LQ� VRQDUVNLK� VQHPDQM�� 'RN�
WRUVND�GLVHUWDFLMD��)DNXOWHWD�]D�KXPDQLVWLáQH�ÊWXGLMH�.R�
SHU��.RSHU�
.RYDÞLÞ��*�������D���.UDÊNL�L]YLUL�%LVWULFH��-=�6ORYHQLMD��
$QQDOHV� �� 6HULHV� KLVWRULD� QDWXUDOLV�� ���� ��� .RSHU�� ����
����
.RYDÞLÞ�� *�� �����E��� 7KH� 3URWHFWLRQ� RI� .DUVW� $TXLIHUV�
7KH�([DPSOH�RI� WKH�%LVWULFD�.DUVW�6SULQJ� �6:�6ORYHQLD��
$FWD�FDUVRORJLFD���������/MXEOMDQD����������
3HUNR�� '�� HW� DO�� �������� 6ORYHQLMD�� SRNUDMLQH� LQ� OMXGMH�
/MXEOMDQD��0ODGLQVND�NQMLJD�
5DYEDU��1����������.DUVW�$TXLIHU�+D]DUG�$VVHVVPHQW�DQG
0DSSLQJ� RQ� WKH� &ODVVLFDO� .DUVW�� $FWD� JHRJUDSKLFD� 6OR�
YHQLFD���������/MXEOMDQD����������
5DYEDU��1��*ROGVFKHLGHU��1�� ��������3URSRVHG�0HWKR�
GRORJ\� RI� 9XOQHUDELOLW\� DQG� &RQWDPLQDWLRQ� 5LVN� 0DS�
SLQJ� IRU� WKH� 3URWHFWLRQ� RI� .DUVW� $TXLIHUV� LQ� 6ORYHQLD�
$FWD�FDUVRORJLFD���������/MXEOMDQD����������
5HMHF� %UDQFHOM�� ,�� �XU��� �������� .D]DOFL� RNROMD� �����
/MXEOMDQD��0LQLVWUVWYR�]D�RNROMH�LQ�SURVWRU��$JHQFLMD�5H�
SXEOLNH�6ORYHQLMH�]D�RNROMH�
5HMHF�%UDQFHOM�� ,�� �XU��� ��������2NROMH� QD� GODQL�� 6ORYH�
QLMD��/MXEOMDQD��0LQLVWUVWYR�]D�RNROMH�LQ�SURVWRU��$JHQFLMD
5HSXEOLNH�6ORYHQLMH�]D�RNROMH�
ÆSHV��0�� HW� DO�� �������� ÉWXGLMD� UDQOMLYRVWL� RNROMD�� /MXE�
OMDQD��,QÊWLWXW�]D�JHRJUDILMR�8QLYHU]H�Y�/MXEOMDQL�
8KDQ��-��%DW��0���XU�����������9RGQR�ERJDVWYR�6ORYHQLMH�
/MXEOMDQD�0LQLVWUVWYR�]D�RNROMH� LQ� SURVWRU��$JHQFLMD�5H�
SXEOLNH�6ORYHQLMH�]D�RNROMH�
=RUQ��0�������D���=HPHOMVNL�SOD]RYL�Y�6ORYHQLML��/MXEOMD�
QD��=DORÌED�=5&�
=RUQ�� 0�� �����E��� (UR]LMVNL� SURFHVL� Y� VORYHQVNL� ,VWUL�
/MXEOMDQD��=DORÌED�=5&�


