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3R� VWDQGDUGQL� VUHGQMHHYURSVNL� ILWRFHQRORÈNL� PHWRGL� VPR� SUHXßLOL� WUDYQLNH� QD� UHßQLK� QDQRVLK� SUL� YDVL� 6RßD� Y
-XOLMVNLK�$OSDK��8YUVWLOL� VPR�MLK�Y�WUL�DVRFLDFLMH��5DQXQFXOR�EXOERVL�$UUKHQDWKHUHWXP�HODWLRULV��&HQWDXUHR�GLFKURDQ�
WKDH�*OREXODULHWXP�FRUGLIROLL� LQ�*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL� DVV�� QRY�� KRF� ORFR��9� QMLKRYHP� IORULVWLßQHP
LQYHQWDUMX� VWD� WXGL� GYD� QRYD� WDNVRQD� ]D� IORUR� VORYHQVNHJD� GHOD� -XOLMVNLK� $OS� �$VWUDJDOXV� RQREU\FKLV� LQ� 3ODQWDJR
DUJHQWHD�VXEVS��OLEXUQLFD��LQ�GYH�UHGNL�R]��UDQOMLYL�NXNDYLßHYNL��+HUPLQLXP�PRQRUFKLV�LQ�2UFKLV�FRULRSKRUD�VXEVS�
FRULRSKRUD��3RSXODFLMH�VWHQLßMH�NXNDYLFH�Y�6ORYHQLML�LQ�Y�VUHGQML�(YURSL�PRßQR�XSDGDMR��SUL�YDVL�6RßD��=D�2WRNL��SD
MH� WD�YUVWD� ÈH� UD]PHURPD�RELOQD� LQ�YLWDOQD��2KUDQMD� MR� YVDNROHWQD�SR]QD�NRÈQMD��K�NDWHUL� VSRGEXMDPR�XSUDYOMDYFD
WHJD�REPRßMD��7ULJODYVNL�QDURGQL�SDUN���GD�]DQMR�SRVNUEL�WXGL�Y�SULKRGQMH�LQ�MR�UD]ÈLUL�QD�YVH�SUHXßHQH�WUDYQLNH�

.OMXÞQH�EHVHGH��ILWRFHQRORJLMD���SRO�VXKD�WUDYLÊáD��)HVWXFR�%URPHWHD��2UFKLV�FRULRSKRUD��1DWXUD�������-XOLMVNH�$OSH
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DXVLOLR�GHO�PHWRGR� ILWRFHQRORJLFR� VWDQGDUG�FHQWUR�HXURSHR�VRQR�VWDWL� VWXGLDWL� L�SUDWL� IOXYLDOL� LQ�SURVVLPLWi
GHO� YLOODJJLR� 6RßD� QHOOH� $OSL� *LXOLH�� ,� SUDWL� DSSDUWHQJRQR� D� WUH� DVVRFLD]LRQL��5DQXQFXOR� EXOERVL�$UUKHQDWKHUHWXP
HODWLRULV��&HQWDXUHR�GLFKURDQWKDH�*OREXODULHWXP�FRUGLIROLL�H�*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL�DVV��QRY��KRF�ORFR�
1HO� ORUR� LQYHQWDULR� IORULVWLFR� VL� WURYDQR� DQFKH� GXH� QXRYL� WD[D� SHU� OD� IORUD� GHOOD� SDUWH� VORYHQD� GHOOH� $OSL� *LXOLH
�$VWUDJDOXV� RQREU\FKLV� H� 3ODQWDJR� DUJHQWHD� VXEVS�� OLEXUQLFD�� H� GXH� RUFKLGDFHH� UDUH� RVVLD� YXOQHUDELOL�� TXDOL
+HUPLQLXP�PRQRUFKLV�H�2UFKLV�FRULRSKRUD� VXEVS��FRULRSKRUD�� /H�SRSROD]LRQL�GHOO
RUFKLGH�FLPLFLQD� LQ�6ORYHQLD�H
QHOO
(XURSD�FHQWUDOH�VRQR�LQ�GHFOLQR��PHQWUH�LQ�SURVVLPLWi�GHO�YLOODJJLR�6RßD��=D�2WRNL�� OD�VSHFLH�o�DQFRUD�YLWDOH�H
UHODWLYDPHQWH�DEERQGDQWH��$�PDQWHQHUOD�WDOH�o�SXUH�O
DQQXDOH�WDUGD�IDOFLDWXUD��HIIHWWXDWD�GHO�JHVWRUH�GHOO
DUHD��3DUFR
1D]LRQDOH�GHO�7ULJODY���FKH�YHUUi�SURJUDPPDWD�DQFKH�LQ�IXWXUR�H�SUDWLFDWD�LQ�WXWWL�L�SUDWL�VWXGLDWL�

3DUROH�FKLDYH��ILWRFHQRORJLD��SUDWL��VHPL�DULGL��)HVWXFR�%URPHWHD��2UFKLV�FRULRSKRUD��1DWXUD�������$OSL�*LXOLH
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7UDYLÊáD�VR�HQD�L]PHG�QDMEROM�SLVDQLK�LQ�SRPHPEQLK
VHVWDYLQ�SRNUDMLQH�Y� -XOLMVNLK�$OSDK��ÉH�SRVHEHM� WR�YHOMD
]D� QMLKRY� ]DYDURYDQL� GHO� �7ULJODYVNL� QDURGQL� SDUN��� 9
SRVRÊNHP�GHOX�WHJD�REPRáMD�ODKNR�Y�JUREHP�ORáLPR�WUL
JODYQH�WLSH�WUDYLÊá�
�� 1DUDYQD�VXEDOSLQVNR�DOSLQVND�WUDYLÊáD�VR�UD]ÊLUMHQD�Y

YLVRNRJRUMX�� QDG� ]JRUQMR� JR]GQR� PHMR� �6XULQD�
�������1D�QMLKRYR�YUVWQR�VHVWDYR�LQ�]XQDQMR�SRGRER
YSOLYDMR�SUHGYVHP�QDUDYQL�SURFHVL� �QSU��GLYMDG��SOD�
]RYL� LSG����PDQM� SD� áORYHN� �SRWHQFLDOQR� QSU�� ]� JUD�
GLWYLMR� VPXáLÊá�� SODQLQVNLK� NRá��� 6YRMáDV� VR� ELOL� WR
YLVRNRJRUVNL�SDÊQLNL��GHORPD�VR�WD�WUDYLÊáD�FHOR�NRVLOL
R]��ÌHOL��6OHGRYH�QHNGDQMH�UDEH�SRQHNRG�ÊH�RSD]LPR
Y� IORULVWLáQL� VHVWDYL� �QSU�� QD� WUDYQLNLK�� NMH� VR� QHNRá
SDVOL� NRQMH��� *HRORÊNR� SRGODJR� QDYDGQR� VHVWDYOMDWD
DSQHQHF�LQ�GRORPLW��WOD�VR�SOLWYD��UHQG]LQD��OLWRVRO��

�� 'UXJRWQD�JRUVND�WUDYLÊáD�RE� LQ�SRG�VHGDQMR�]JRUQMR
JR]GQR�PHMR�QD�PHÊDQL�JHRORÊNL�SRGODJL��DSQHQHF�V
SULPHVMR� ODSRURYFD�� JOLQDYFD� LQ� URÌHQFD�� LQ� QD� QH�
NROLNR�JOREOMLK�WOHK��9�WR�VNXSLQR�XYUÊáDPR�QSU��YUVW�
QR�ERJDWH�LQ�Y�JODYQHP�RSXÊáHQH�VHQRÌHWL�SRG�JUH�
EHQRP�7ROPLQVNR�%RKLQMVNLK�JRUD�QDG�%DÊNR�GROLQR
�'DNVNREOHU������D��'DNVNREOHU�HW�DO���������������
QHNGDQMH� VHQRÌHWL� QD� SULVRMQLK� SRERáMLK� 6WRORYHJD
JUHEHQD� QDG� %UHJLQMVNLP� NRWRP� �àXÊLQ�� ������� SR�
GREQH�VHQRÌHWL�Y�3ODQML�QDG�GROLQR�8áMH�WHU�VHQRÌHWL
SRG�.UQRYLP�JUHEHQRP�QDG�'UHÌQLFR� LQ�VRVHGQMLPL
YDVPL� �'DNVNREOHU�� ������� 1D� QMLK� SR]QDPR� QDKD�
MDOLÊáD�UHGNLK��]DYDURYDQLK�LQ�DOL�YDUVWYHQR�SRPHPE�
QLK�UDVWOLQ��NRW�VR�(U\QJLXP�DOSLQXP��$VSKRGHOXV�DO�
EXV��3DUDGLVHD� OLOLDVWUXP��*ODGLROXV�SDOXVWULV� LGU��6H�
VWDYD�WHK�WUDYQLNRY�MH�SUHFHM�EROM� L]SRVWDYOMHQD�VSUH�
PHPEDP�� 3RJRM� ]D� QMLKRYR�RKUDQLWHY� MH� YVDNROHWQD
NRÊQMD��.R�]�QMR�SUHQHKDPR��VH�]DáQH�SURFHV�VHNXQ�
GDUQH� VXNFHVLMH� �SRQRYQR� YUDáDQMH� JR]GD� QD� SRYU�
ÊLQH�� NMHU� MH� QHNRá� ÌH� XVSHYDO��� NL� SD� MH� SUHFHM� GRO�
JRWUDMHQ��1D�WHK�VHQRÌHWLK�VH�QDMSUHM�SRYHáDWD�PQR�
ÌLQD� LQ� ]DVWLUDQMH� YLVRNLK� VWHEOLN� LQ� YUVW� JR]GQLK� UR�
ERY��QSU��NREXOQLF��NRW�VWD�/DVHUSLWLXP�VLOHU�LQ�/DVHU�
SLWLXP�ODWLIROLXP���]D�QMLPL�VH�SRVWRSQR�QDVHOLMR�WXGL
JUPRYQH�LQ�GUHYHVQH�YUVWH��=DUDÊáDQMH�]�JR]GRP�QD
VWUPLK�SULVRMQLK� VHQRÌHWLK�SUHFHM�]DYLUDMR�YVDNROHWQL
VQHÌQL�SOD]RYL�

�� 'UXJRWQD� GROLQVND� WUDYLÊáD� QD� UHáQR�OHGHQLÊNLK� �IOX�
YLR�JODFLDOQLK�� QDQRVLK� QD� SOLWYLK� UHQG]LQDK� �QSU�� Y
]DWUHSX�GROLQH�7ROPLQNH��Y�GROLQDK�/RÊNH�.RULWQLFH�
/HSHQH��%DYÊLFH��=DGQMLFH�LQ�=DGQMH�7UHQWH���'HORPD
VR� WR� ÊH� DNWLYQL�SDÊQLNL�� SRQHNRG� WH� WUDYQLNH� NRVLMR�
9HOLNR�MLK�MH�RSXÊáHQLK�LQ�MLK�QDYDGQR�]DUDÊáDMR�SLR�
QLUVNL� VPUHNRYL� VHVWRML�� àORYHN� QMLKRYR� UDER� VSUH�
PLQMD� QSU�� ]� JUDGLWYLMR� VWDQRYDQMVNLK� LQ� WXULVWLáQLK

REMHNWRY��NDPSL���9HáLQRPD�VR�WL� WUDYQLNL�]HOR�RJUR�
ÌHQL��QMLKRYD�YUVWQD�SHVWURVW� MH�RGYLVQD�RG�UDEH� �SD�
ÊD��NRÊQMD��YQRV�KUDQLO���Y�VSORÊQHP�SD�MH��ÊH��YHOLND�
'QR� DOSVNLK� GROLQ� Y� 3RVRáMX� MH� OH� QHNDM� VWR�PHWURY
QDG�PRUVNR�JODGLQR������GR�����P�QP��Y����WH�GROLQH
VR� Y� JODYQHP� RGSUWH� SURWL� MXJX� �YSOLY� VXEPHGLWH�
UDQD���]DWR�QD�WHK�WUDYQLNLK�SRQHNRG�RSDÌDPR��NDNR
VNXSDM�XVSHYDMR�DOSVNH��VUHGQMHHYURSVNH�LQ�VXEPHGL�
WHUDQVNH� �WRSOROMXEQH�� UDVWOLQH��NDU� MH�SRVHEQRVW� WHJD
GHOD� -XOLMVNLK� $OS�� 2� WHP� VPR�� QD� SULPHUX� GROLQH
/HSHQH� LQ� WUDYQLNRY�SUL� YDVL� 6RáD�� SLVDOL� SUHG� QHNDM
OHWL� �'DNVNREOHU� HW� DO��� ������� NR� VPR� SUHGVWDYLOL
QHNDWHUH� WDPNDMÊQMH� IORULVWLáQH� SRVHEQRVWL� �QRYD
QDKDMDOLÊáD�YUVW�&\WLVXV�SVHXGRSURFXPEHQV��3ODQWDJR
KRORVWHXP� LQ� &DUH[� SUDHFR[� VXEVS�� SUDHFR[��� /HWD
����� VPR� QD� WHK� WUDYQLNLK� QDÊOL� ÊH� QHNDWHUH� GUXJH
UHGNH�DOL�YDUVWYHQR�SRPHPEQH�YUVWH��$VWUDJDOXV�RQR�
EU\FKLV��+HUPLQLXP�PRQRUFKLV�LQ�2UFKLV�FRULRSKRUD
�� R� VOHGQML� MH� SLVDO� =DYUÊQLN�� ������� WR� SD� QDV� MH
VSRGEXGLOR��GD�WH�WUDYQLNH�SRGUREQHMH� ILWRFHQRORÊNR
LQ� IORULVWLáQR� SUHXáLPR� WHU� SUHGODJDPR�� NDNR� EL� MLK
ELOR�WUHED�]DYDURYDWL�

0(72'(

5D]LVNDYR�VPR�RPHMLOL�QD�REUHáQD�WUDYLÊáD�QD�OHYHP
EUHJX� /HSHQLFH�� WLN� SUHG� VRWRáMHP� V� 6RáR� �� QDVSURWL
NDPSD� .OLQ� �7UHEHÌ�� LQ� QD� SRGREQH� WUDYQLNH� QD� OHYHP
EUHJX� 6RáH� SR� WRNX� QDY]GRO� �=D�2WRNL��� (Q� SRSLV� VPR
QDUHGLOL�WXGL�QD�GHVQHP�EUHJX�6RáH�SRG�]DVHONRP�3RG�
NODQHF��6O�����

7L�WUDYQLNL�VR�GHO�7ULJODYVNHJD�QDURGQHJD�SDUND��NYD�
GUDQW� ������� SR� VUHGQMHHYURSVNHP� NDUWLUDQMX� IORUH��
*HRORÊND�SRGODJD�VR�UHáQL�QDQRVL��DOXYLM����%XVHU�������
������ WHU� -XUNRYÊHN� �����D�� E��� WOD� SD� VR� SRQHNRG� ÊH
KLGURPRUIQD�� REUHáQD� �IOXYLVRO��� Y� JODYQHP�SD� ÌH� DYWR�
PRUIQD��UHQG]LQD��

6RáD� LQ� VSRGQML� GHO� /HSHQH� LPDWD� KXPLGQR� JRUVNR
SRGQHEMH�� V� SRYSUHáQR� OHWQR� PQRÌLQR� SDGDYLQ� RNROL
�����PP��SRYSUHáMH�Y�UD]GREMX�����������]D�PHULOQR
SRVWDMR�6RáD������P�QP��Y���MH�ELOR������PP��=XSDQáLá�
������LQ�SRYSUHáQR�OHWQR�WHPSHUDWXUR�RNROL���R&��7HP�
SHUDWXUQH�SRGDWNH� LPDPR�OH�]D�QHNROLNR� MXÌQHMH� OHÌHáL
%RYHF� �����P� QP�� Y���� NMHU� VR� Y� UD]GREMX� ���������
L]PHULOL� SRYSUHáQR� OHWQR� WHPSHUDWXUR� ���� R&� �LQWHU�
SROLUDQD�YUHGQRVW���QDMKODGQHMÊL�PHVHF�MH�ELO�MDQXDU������
R&��� QDMWRSOHMÊL� SD� MXOLM� ������ R&�� �0HNLQGD�0DMDURQ�
�������3UHXáHQL�WUDYQLNL�VR�SRQHNRG�Y�VWLNX�]�REUHáQLPL
ORJL�VLYH�YUEH��YHOLNHJD�MHVHQD�LQ�VPUHNH��NL�MLK�XYUÊáDPR
Y� DVRFLDFLMR� /DPLR� RUYDODH�6DOLFHWXP� HOHDJQL� �'DNV�
NREOHU���������SRWHQFLDOQR�QDUDYQD�JR]GQD�YHJHWDFLMD�Y
RNROLFL� SD� MH� SUHGYVHP� DOSVNL� EXNRY� JR]G� �$QHPRQR
WULIROLDH�)DJHWXP��
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6O�����1DKDMDOLÉàD�SRSLVDQLK�WUDYQLNRY�SUL�YDVL�6RàD���9LU��'UËDYQD�WRSRJUDIVND�NDUWD�56������������*856��
)LJ�� ��� /RFDOLWLHV� RI� UHFRUGHG� PHDGRZV� QHDU� WKH� YLOODJH� RI� 6RàD�� �6RXUFH�� 6WDWH� WRSRJUDSKLFDO� PDS� �� �� ������
*856��

7UDYLÊáD�Y�YDVL�6RáD�VPR�SRSLVDOL�SR�VUHGQMHHYURSVNL
ILWRFHQRORÊNL�PHWRGL� �%UDXQ�%ODQTXHW�� ������� )LWRFHQR�
ORÊNH� SRSLVH� VPR� YQHVOL� Y� ED]R� SRGDWNRY� )OR9HJ6L
�6HOLÊNDU�HW�DO��������� LQ� WR� DSOLNDFLMR� XSRUDELOL� WXGL� SUL
SULSUDYL� ]HPOMHYLGRY� LQ� DUHDOQLK� NDUW�� 3RSLVH� VPR� Y
WDEHOR� �� XUHGLOL� ]� QXPHULáQLPL� PHWRGDPL� �KLHUDUKLáQR
NODVLILNDFLMR�� 3&R$�RUGLQDFLMR��� 8SRUDEOMDOL� VPR� SUR�
JUDPVNL�SDNHW�6<1�7$;� �3RGDQL��������� ,VWL� SURJUDPVNL
SDNHW� LQ� LVWH� PHWRGH� VPR� XSRUDELOL� WXGL� SUL� SULPHUMDYL
�SRO�VXKLK� VXEPRQWDQVNR�PRQWDQVNLK� WUDYLÊá� )XUODQLMH�
6ORYHQLMH�LQ�+UYDÊNH��Y�NDWHULK�SUHYODGXMH�YUVWD�%URPXV
HUHFWXV�V��ODW�

1RPHQNODWXUQL�YLU�]D�LPHQD�SUDSURWQLF�LQ�VHPHQN�MH
0DOD� IORUD� 6ORYHQLMH� �0DUWLQáLá� HW� DO��� ������� UD]HQ� SUL
YUVWDK�%URPXV�HUHFWXV�+XGV��LQ�6DQJXLVRUED�PLQRU�6FRS�
VXEVS�� PXULFDWD� �6SDFK�� $VFK�� 	� *UDHEQ�� 1RPHQNOD�
WXUQD�YLUD� ]D� LPHQD�PDKRY�VWD�)UDKP�	�)UH\� ������� LQ
0DUWLQáLá���������9UVWH�VPR�SR�ILWRFHQRORÊNL�SULSDGQRVWL
�JOHGH� QD� QMLKRYR� QDYH]DQRVW� QD� GRORáHQH� ]GUXÌEH� L]
VLQWDNVRQRPVNHJD� VLVWHPD�� UD]YUÊáDOL� SR� ODVWQLK�PHULOLK

RE�XSRÊWHYDQMX� ÊWHYLOQLK�DYWRUMHY��3UHGYVHP�VPR�VL�SR�
PDJDOL�]�GHORP�)ORUD�DOSLQD� �$HVFKLPDQQ�HW�DO���������
NL�MH�WXGL�YLU�]D�KRURORÊNR��JHRHOHPHQWQR��R]QDNR�SRSL�
VDQLK�YUVW��9�áODQNX�RPHQMHQH� VLQWDNVRQRPVNH� HQRWH� ]
QMLKRYLPL�DYWRUML�QDYDMDPR�Y�GRGDWNX�

3UL� RSLVX� ORNDFLM� VPR�XSRUDEOMDOL� WHPHOMQH� WRSRJUDI�
VNH�NDUWH�56������������*856���$WODV�6ORYHQLMH�Y�PHULOX
�� �� ������ ���� L]GDMD�� ������ LQ� WXULVWLáQR� NDUWR� REáLQH
%RYHF� ��� ������ �/72� %RYHF�� ������� 9LUD� ]D� YDUVWYHQL
VWDWXVX�SRSLVDQLK�UDVWOLQ�VWD�8/�56���������LQ�6NREHUQH
�������

5(=8/7$7,�,1�5$=35$9$

)LWRFHQRORÇND�DQDOL]D�REUHÞQLK�WUDYLÇÞ�SUL�YDVL�6RÞD

9�7DEHOL� �� VPR�QDSUDYLOL� ��� ILWRFHQRORÊNLK� SRSLVRY
�QMLKRYD� QDKDMDOLÊáD� VR� QD� VOLNL� ���� 3RSLVL� VH� SR� SUL�
PHUMDYL� ]� QXPHULáQLPL�PHWRGDPL� ]GUXÌXMHMR� Y� WUL� VNX�
SLQH��6O�����
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6O�����'YRUD]VHËQL�RUGLQDFLMVNL�GLDJUDP�SRSLVRY�Y�WDEHOL
�� �3&R$�� VLPLODULW\� UDWLR��� /HJHQGD�� 5E$U� �5DQXQFXOR
EXOERVL�$UUKHQDWKHUHWXP��� *S%H� �*HQWLDQHOOR� SLORVDH�
%URPHWXP� HUHFWL���&G*F� �&HQWDXUHR� GLFKURDQWKDH�*OR�
EXODULHWXP�FRUGLIROLDH��
)LJ�� ��� 7ZR�GLPHQVLRQDO� VFDWWHU�GLDJUDP� RI� UHOHYnV� LQ
7DEOH��� �3&R$�� VLPLODULW\� UDWLR���/HJHQG��5E$U� �5DQXQ�
FXOR�EXOERVL�$UUKHQDWKHUHWXP���*S%H� �*HQWLDQHOOR�SLOR�
VDH�%URPHWXP� HUHFWL��� &G*F� �&HQWDXUHR� GLFKURDQWKDH�
*OREXODULHWXP�FRUGLIROLDH��

9�SUYL� MH� OH�HQ�SRSLV� �ÊW�� ���� Y� NDWHUHP�SUHYODGXMHMR
YUVWH� JRMHQLK� WUDYQLNRY� L]� UD]UHGD� 0ROLQLR�$UUKHQH�
WKHUHWHD�� WDNR� GD� WD� VHVWRM� ]DáDVQR� XYUÊáDPR� Y� DVR�
FLDFLMR�5DQXQFXOR� EXOERVL�$UUKHQHWKHUHWXP� HODWLRULV�� 9
QMHP� RELOQR� XVSHYD� YUVWD�&DUH[� SUDHFR[�� 9HáLQD� SRSL�
VRY� VRGL� Y� GUXJR� VNXSLQR�� Y� NDWHUL� SUHYODGXMHMR� YUVWH
VXKLK� LQ� SROVXKLK� WRSOROMXEQLK� VUHGQMH�� LQ� MXÌQRHYURS�
VNLK� WUDYLÊá� L]� UD]UHGD� )HVWXFR�%URPHWHD�� 1MLKRYD� SR�
VHEQRVW� MH�� GD� Y� QMLK� XVSHYDMR� WXGL� QHNDWHUH� VXEPHGL�
WHUDQVNH�R]��LOLUVNR�VXEPHGLWHUDQVNH�YUVWH��QSU��3ODQWDJR
KRORVWHXP� LQ� 3�� DUJHQWHD� VXEVS�� OLEXUQLFD��� SUDY� WDNR
QHNDWHUH�YUVWH��]QDáLOQH�]D�VXEDOSLQVNR�DOSLQVND�WUDYLÊáD
L]� UD]UHGD�(O\QR�6HVOHULHWHD� �QSU��7K\PXV� SUDHFR[� VXE�
VS�� SRO\WULFKXV�� +HOLDQWKHPXP� QXPPXODULXP� VXEVS�
JUDQGLIORUXP��5DQXQFXOXV� FDULQWKLDFXV��*OREXODULD� FRU�
GLIROLD��%HWRQLFD�DORSHFXURV�LQ�*DOLXP�DQLVRSK\OORQ���=D
QMLKRYR� XVWUH]QR� VLQVLVWHPDWVNR� R]QDNR� VPR� L]GHODOL
VLQWH]QR� WDEHOR� �7DE�� ���� Y� NDWHUR� VPR� SROHJ� SUHXáHQH
]GUXÌEH� �R]QDND�*S%H��SRSLVL������Y�7DEHOL� ���XYUVWLOL
ÊH�QDVOHGQMH�VLQWDNVRQH�
� 2D%H�2QREU\FKLGR� DUHQDULDH�%URPHWXP� HUHFWL� 3RO�

GLQL� HW� )HROL� &KLDSHOOD� LQ� )HROL� &KLDSHOOD� HW� 3ROGLQL
����� �)HROL�&KLDSHOOD�	�3ROGLQL�������� WDEHOD������
SRSLVRY��

� $S%H�$YHQXOR�SUDHXVWDH�%URPHWXP�HUHFWL�3ROGLQL�HW
)HROL�&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�������)H�
ROL�&KLDSHOOD�	�3ROGLQL��������WDEHOD������SRSLVRY��

� 6K&K�É� 6FDELRVR� KODGQLNLDQDH�&DULFHWXP� KXPLOLV
�+RUYDW�������7RPDÌLá������ �ÉNRUQLN�������� WDEHOD
���VWROSHF�������SRSLVRY��

� 6K&K�7� 6FDELRVR� KODGQLNLDQDH�&DULFHWXP� KXPLOLV
�+RUYDW�������7RPDÌLá�������7RPDÌLá��������������
SRSLVRY��

� %H3P� %URPR�3ODQWDJLQHWXP� PHGLDH� +RUYDW� ������
������ÉXJDU��������WDEHOD�����SRSLVL�������
3ULPHUMDYD�]�QXPHULáQR�NODVLILNDFLMR��6O�����NDÌH��GD

VR�QDÊL�VHVWRML�QHNROLNR�EROM�SRGREQL�PRQWDQVNLP�VXKLP
WUDYLÊáHP� Y� )XUODQLML� NRW� ]GUXÌEDP� L]� 6ORYHQLMH� LQ
+UYDÊNH��1MLKRYR�VDPRVYRMRVW�EROMH�SRNDÌH�GYRUD]VHÌQL
RUGLQDFLMVNL�GLDJUDP� �6O�� ����1D�SRGODJL� VLQWH]QH� WDEHOH
LQ�QXPHULáQLK�SULPHUMDY�SUHXáHQLK�WUDYQLNRY�QL�PRJRáH
XYUVWLWL�Y�VXKD�VXEPRQWDQVNR�PRQWDQVND�WUDYLÊáD�L]�DVR�
FLDFLMH� 6FDELRVR� KODGQLNLDQDH�&DULFHWXP� KXPLOLV� �LQF�
%URPR�3ODQWDJLQHWXP� PHGLDH� LQ� %URPR�%UDFK\SR�
GLHWXP� SLQQDWL�� �ÉNRUQLN�� ������� SUDY� WDNR� QH� Y� DVRFL�
DFLMR� 2QREU\FKLGR� DUHQDULDH�%URPHWXP� HUHFWL� �NDWHUH
VHVWRML� VR� JHRJUDIVNR� EOL]X� LQ� IORULVWLáQR� ÊH� QDMEROM� SR�
GREQL��SULP��6O����� LQ� WXGL�QH�Y�DVRFLDFLMR�$YHQXOR�SUH�
XVWDH�%URPHWXP�HUHFWL��)HROL�&KLDSHOOD�	�3ROGLQL��������

3RSLVH������Y�7DEHOL���]DWR�XYUÊáDPR�Y�QRYR�DVRFL�
DFLMR�*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL�DVV��QRY��KRF
ORFR��1MHQH�UD]OLNRYDOQLFH�VR�WDNVRQL�*HQWLDQHOOD�SLORVD�
3ULPXOD� YHULV� VXEVS�� FROXPQDH�� 3ODQWDJR� KRORVWHXP�
5DQXQFXOXV�FDULQWKLDFXV��2UFKLV�FRULRSKRUD�VXEVS��FRUL�
RSKRUD� LQ� 2�� PLOLWDULV�� 1DÊWHWH� YUVWH� QRYR� DVRFLDFLMR
GREUR� UD]OLNXMHMR�RG�SRGREQLK�SULPHUMDQLK�]GUXÌE� �JOHM
7DEHOR�����1MLKRYR�VNXSQR�XVSHYDQMH�NDÌH�QD�GHDOSLQVNR
�SRO�VXKR� REUHáQR� WUDYLÊáH� Y� DOSVNL� GROLQL� ]� RSD]QLP
VXEPHGLWHUDQVNLP�YSOLYRP��*HQWLDQHOOD�SLORVD� � �*HQWL�
DQD� SLORVD�� MH� Y]KRGQRDOSVND� YUVWD�� ]QDáLOQLFD� VXKLK
WUDYLÊá� L]�]YH]H�0HVREURPLRQ�� LQ�QRYR�DVRFLDFLMR�R]QD�
áXMH�WXGL�KRURORÊNR��1RPHQNODWXUQL�WLS� �KRORW\SXV��QRYH
DVRFLDFLMH� MH�SRSLV� ÊW����Y�7DEHOL����àH� VOHGLPR� VLQVLVWH�
PDWVNL�VKHPL�VXKLK� WUDYLÊá�Y�)XUODQLML� �LELG���� ODKNR�QRYR
DVRFLDFLMR�XYUVWLPR�Y�LOLUVNR�SUHGDOSVNR�SRG]YH]R�+\SR�
FKRHULGLRQ�PDFXODWDH� �+RUYDWLß� ������ 3ROGLQL� HW� )HROL
&KLDSHOOD� LQ� )HROL� &KLDSHOOD� HW� 3ROGLQL� ������ Y� ]YH]R
6FRU]RQHULRQ� YLOORVDH� +RUYDWLß� ����� LQ� Y� UHG� 6FRU�
]RQHUR�&KU\VRSRJRQHWDOLD��0HG� ]QDáLOQLFDPL� WHJD� UHGD
QD� SUHXáHQLK� WUDYQLNLK� XVSHYDMR� WDNVRQL� 6DQJXLVRUED
PLQRU� VXEVS�� PXULFDWD�� 3ODQWDJR� KRORVWHXP�� 3ODQWDJR
DUJHQWHD� VXEVS�� OLEXUQLFD� LQ� &HQWDXUHD� VFDELRVD� VXEVS�
IULWVFKLL�� 9� SULG� WDNL� XYUVWLWYL�� NL� ML� ]DáDVQR� GDMHPR
SUHGQRVW�� VWD� WXGL� GHQGURJUDP� QD� VOLNL� �� LQ� 7DEHOD� ��
0RJRáD�SD� MH� WXGL�XYUVWLWHY�Y� ]YH]R�0HVREURPLRQ� LQ� Y
UHG�%URPHWDOLD�HUHFWL��NDU�EL�EROM�XVWUH]DOR�VKHPL��NL� MH�Y
YHOMDYL�Y�6ORYHQLML� �.DOLJDULá��������.DOLJDULá�	�ÉNRUQLN�
������ ÉNRUQLN� 	� .DOLJDULá�� ������ ÉNRUQLN�� ������� 'R�
NRQáQD� VLQVLVWHPDWVND� XYUVWLWHY� QRYH� DVRFLDFLMH� Y� YLÊMH
HQRWH�MH�WRUHM�ÊH�SUHGPHW�QDGDOMQMLK�UD]LVNDY�

9�WUHWML�VNXSLQL�Y�7DEHOL���VWD�GYD�SRSLVD��Y�NDWHULK�VR
YUVWDP� �SRO�VXKLK� WUDYLÊá� UD]UHGD� )HVWXFR�%URPHWHD� SR
RELOQRVWL�VNRUDM�HQDNRYUHGQH�YUVWH�VXEDOSLQVNLK�WUDYLÊá�L]
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6O�� ��� 'HQGURJUDP� �SRO�VXKLK� VXEPRQWDQVNR�PRQWDQ�
VNLK� WUDYQLNRY�)XUODQLMH�� 6ORYHQLMH� LQ�+UYDÉNH� �0,664�
VLPLODULW\� UDWLR��� /HJHQGD�� *S%H� �*HQWLDQHOOR� SLORVDH�
%URPHWXP� HUHFWL��� 2D%H� �2QREU\FKLGR� DUHQDULDH�%UR�
PHWXP� HUHFWL��� $S%H� �$YHQXOR� SUDHXVWDH�%URPHWXP
HUHFWL���6K&K�È��6FDELRVR�KODGQLNLDQDH�&DULFHWXP�KXPL�
OLV�� SRSLVL� 6�� ÈNRUQLN��� 6K&K�7� �6FDELRVR� KODGQLNLDQDH�
&DULFHWXP� KXPLOLV�� SRSLVL�*�� 7RPDËLà��� %H3P� �%URPR�
3ODQWDJLQHWXP�PHGLDH��
)LJ�����'HQGURJUDP�RI� �VHPL�GU\� VXEPRQWDQH�PRQWDQH
PHDGRZV�LQ�)ULXOL��6ORYHQLD�DQG�&URDWLD� �0,664��VLPL�
ODULW\� UDWLR��� /HJHQG�� *S%H� �*HQWLDQHOOR� SLORVDH�%UR�
PHWXP� HUHFWL��� 2D%H� �2QREU\FKLGR� DUHQDULDH�%URPH�
WXP�HUHFWL���$S%H��$YHQXOR�SUDHXVWDH�%URPHWXP�HUHFWL��
6K&K�È��6FDELRVR�KODGQLNLDQDH�&DULFHWXP�KXPLOLV��UHOH�
YnV�RI�6��ÈNRUQLN���6K&K�7��6FDELRVR�KODGQLNLDQDH�&DUL�
FHWXP� KXPLOLV�� UHOHYnV� RI�*�� 7RPDËLà��� %H3P� �%URPR�
3ODQWDJLQHWXP�PHGLDH��

UD]UHGD� (O\QR�6HVOHULHWHD�� 3R� FHORWQL� IORULVWLáQL� VHVWDYL
VWD�WD�GYD�VHVWRMD�ÊH�QDMEROM�SRGREQD�VHVWRMHP�DVRFLDFLMH
&HQWDXUHR� GLFKURDQWKDH�*OREXODULHWXP� FRUGLIROLDH�� áH�
SUDY�Y�QMLMX�QLVPR�SRSLVDOL�QMHQLK�]QDáLOQLF��SULP��)HROL
&KLDSHOOD�	�3ROGLQL��������WDEHOD�����7R�MH�]HOR�LQLFLDOQD
]GUXÌED� MXÌQRDOSVNHJD� SULJRUMD�� QD� SOLWYLK�� NDPQLWLK
WOHK��Y�NDWHUL�XVSHYD�WXGL�SUHFHM�PHOLÊáQLK�YUVW�L]�UD]UHGD
7KODVSLHWHD� URWXQGLIROLL�� 6LQVLVWHPDWVNR� WRUHM� SUHXáHQD
REUHáQD�WUDYLÊáD�R]QDáLPR�WDNROH�
0ROLQLR�$UUKHQDWKHUHWHD� 5�� 7�[HQ� ����� HP�� 5�� 7�[HQ
����
$UUKHQDWKHUHWDOLD�5��7�[HQ�����
$UUKHQDWKHULRQ�HODWLRULV�.RFK�����
5DQXQFXOR� EXOERVL�$UUKHQDWKHUHWXP� (OOPDXHU� LQ
(OOPDXHU�	�0XFLQD�����
)HVWXFR�%URPHWHD�%U��%O��	�7�[HQ�����
6FRU]RQHUR�&KU\VRSRJRQHWDOLD� +RUYDWLß� 	� +RUYDW� LQ
+RUYDWLß������ �6FRU]RQHUHWDOLD�YLOORVDH�+RUYDWLß�����
6FRU]RQHULRQ�YLOORVDH�+RUYDWLß�����
+\SRFKRHULGLRQ� PDFXODWDH� �+RUYDWLß� ������ 3ROGLQL� HW
)HROL�&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����

*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL�DVV��QRY��KRF�ORFR
6DWXUHLRQ�VXEVSLFDWDH�+RUYDW�����
&HQWDXUHQLRQ� GLFKURDQWKDH� �3LJQDWWWL� ������ 3ROGLQL� HW
)HROL�&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
&HQWDXUHR�GLFKURDQWKDH�*OREXODULHWXP�FRUGLIROLDH�3LJ�
QDWWL�����

3R�KDELWDWQL� WLSRORJLML� �-RJDQ�HW� DO��� ������ SUHXáHQH
WUDYQLNH�XYUÊáDPR�Y�QDVOHGQMH�KDELWDWQH�WLSH�
� VUHGQMHHYURSVNL� NVHURPH]RILOQL� WUDYQLNL� QD� UD]PH�

URPD� VXKLK� WOHK� V� SUHYODGXMRáR�YLVRNR�SDKRYNR� �WMD
VRGL�SRSLV���Y�7DEHOL����NL�JD�XYUÊáDPR�Y�DVRFLDFLMR
5DQXQFXOR�EXOERVL�$UUKHQDWKHUHWXP��

� VUHGQMHHYURSVND�]PHUQR�VXKD�WUDYLÊáD�V�SUHYODGXMRáR
SRNRQáQR�VWRNODVR��SRSLVL������Y�7DEHOL����XYUÊáDPR
MLK�Y�DVRFLDFLMR�*HQWLDQHOOR�%URPHWXP�HUHFWL��

� VUHGQMHHYURSVND� GHDOSLQVND� VXKD� WUDYLÊáD� ]� YLORYL�
QDPL� �Y� WD� KDELWDWQL� WLS� VRGLWD� SRSLVD� ��� LQ� ��� Y
7DEHOL����XYUÊáDPR�MX�Y�DVRFLDFLMR�&HQWDXUHR�GLFKUR�
DQWKDH�*OREXODULHWXP�FRUGLIROLDH��

6O�����'YRUD]VHËQL�RUGLQDFLMVNL�GLDJUDP��SRO�VXKLK�VXE�
PRQWDQVNR�PRQWDQVNLK�WUDYQLNRY�)XUODQLMH��6ORYHQLMH�LQ
+UYDÉNH� �3&R$��VLPLODULW\� UDWLR���/HJHQGD��*S%H� �*HQ�
WLDQHOOR� SLORVDH�%URPHWXP� HUHFWL���2D%H� �2QREU\FKLGR
DUHQDULDH�%URPHWXP� HUHFWL���$S%H� �$YHQXOR� SUDHXVWDH�
%URPHWXP� HUHFWL��� 6K&K�È� �6FDELRVR� KODGQLNLDQDH�&DUL�
FHWXP� KXPLOLV�� SRSLVL� 6�� ÈNRUQLN��� 6K&K�7� �6FDELRVR
KODGQLNLDQDH�&DULFHWXP� KXPLOLV�� SRSLVL� *�� 7RPDËLà��
%H3P��%URPR�3ODQWDJLQHWXP�PHGLDH��
)LJ�����7ZR�GLPHQVLRQDO�VFDWWHU�GLDJUDP�RI�RI��VHPL�GU\
VXEPRQWDQH�PRQWDQH�PHDGRZV� LQ� )ULXOL�� 6ORYHQLD� DQG
&URDWLD� �3&R$�� VLPLODULW\� UDWLR��� /HJHQG�� *S%H� �*HQ�
WLDQHOOR� SLORVDH�%URPHWXP� HUHFWL��� 2D%H� �2QREU\FKLGR
DUHQDULDH�%URPHWXP� HUHFWL���$S%H� �$YHQXOR� SUDHXVWDH�
%URPHWXP� HUHFWL��� 6K&K�È� �6FDELRVR� KODGQLNLDQDH�&DUL�
FHWXP�KXPLOLV��UHOHYnV�RI�6��ÈNRUQLN���6K&K�7��6FDELRVR
KODGQLNLDQDH�&DULFHWXP� KXPLOLV�� UHOHYnV� RI� *�� 7RPD�
ËLà���%H3P��%URPR�3ODQWDJLQHWXP�PHGLDH��
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)ORULVWLÞQD�DQDOL]D�SUHXÞHQLK�WUDYLÇÞ��V�SRXGDUNRP�QD
UHGNLK�LQ�]DYDURYDQLK�YUVWDK

1D�SUHXáHQLK�WUDYQLNLK�SUL�YDVL�6RáD�VPR�GRVOHM�SR�
SLVDOL�����VHPHQN����SUDSURWQLFL��2SKLRJORVVVXP�YXOJD�
WXP� LQ� 6HODJLQHOOD� KHOYHWLFD�� WHU� ��PDKRY� �VOHGQMH� VPR
SUHXáLOL�]HOR�QHSRSROQR���9UVWQD�VHVWDYD�WHK�WUDYQLNRY�MH
ERJDWD�� VDM� VPR�QD�QMLK�XJRWRYLOL�SRYSUHáQR����YUVW� QD
SRSLV� �VWDQGDUGQL� RGNORQ� MH� ����� NRHILFLHQW� YDULDFLMH� SD
�������

1D� WHK� WUDYQLNLK� UDVWHMR� QDVOHGQMH� ]DYDURYDQH� YUVWH
VORYHQVNH� IORUH� �6NREHUQH�� �������'LDQWKXV� VWHUQEHUJLL�
$UFWRVWDSK\ORV� XYD�XUVL�� *HQWLDQD� FOXVLL��2UFKLV� FRULR�
SKRUD��2��XVWXODWD��2��PLOLWDULV��*\PQDGHQLD�FRQRSVHD�
*��RGRUDWLVVLPD��+HUPLQLXP�PRQRUFKLV� LQ�/LVWHUD�RYDWD
WHU� QDVOHGQMH� YUVWH� ]� QDÊHJD� 5GHáHJD� VH]QDPD� �8/� 56
���������� UDQOMLYH�YUVWH� �9���&DUH[�GLVWDQV��*\PQDGHQLD
FRQRSVHD��*�� RGRUDWLVVLPD��+HUPLQLXP�PRQRUFKLV�� /H�
RQWRGRQ�EHULQLL��2SKLRJORVVXP�YXOJDWXP��2UFKLV�FRULR�
SKRUD�� 2�� XVWXODWD�� 2�� PLOLWDULV�� YUVWH� ]XQDM� QHYDUQRVWL
�]DYDURYDQH�� D� QHRJURÌHQH�� 2��� 'LDQWKXV� VWHUQEHUJLL�
*HQWLDQD�FOXVLL�

0HG� QDÊWHWLPL� YUVWDPL� MH� SUHFHM� WDNLK�� NL� VR� Y� WHP
REPRáMX��=JRUQMH�3RVRáMH��LQ�WXGL�GUXJRG�Y�6ORYHQLML�ÊH
UD]PHURPD� SRJRVWH� DOL� SD� QHRJURÌHQH� �WDNH� VR� QSU�
'LDQWKXV� VWHUQEHUJLL��$UFWRVWDSK\ORV� XYD�XUVL�� *HQWLDQD
FOXVLL�� *\PQDGHQLD� FRQRSVHD�� *�� RGRUDWLVVLPD�� 2UFKLV
PLOLWDULV�� /LVWHUD� RYDWD��� 3RGREQR� XJRWDYOMDPR� ]D� NDáML
MH]LN� �2SKLRJORVVXP� YXOJDWXP��� 9� ]DGQMLK� OHWLK� VPR
PHG� %RYFHP� LQ� 7UHQWR� QDÊOL� NDU� QHNDM� QMHJRYLK� QD�
KDMDOLÊá�� QSU�� Y�=DGQML� 7UHQWL�� Y�9UVQLNX� LQ� Y� GROLQL� /H�
SHQH� �'DNVNREOHU� HW� DO��� Y� SULSUDYL�� LQ� WXGL� VLFHU� MH� WD
YUVWD� Y�6ORYHQLML� UD]PHURPD�SRJRVWD��9� QHSRVUHGQL� EOL�
ÌLQL�SUHXáHQLK�WUDYQLNRY��Y�VHVWRMLK�VLYH�YUEH�LQ�YHOLNHJD
MHVHQD� SUL� .RáL� WROPLQVNLK� WDERUQLNRY�� UDVWH� ÊH� HQD
UDQOMLYD�SUDSURWQLFD��%RWU\FKLXP�YLUJLQLDQXP� �'DNVNRE�
OHU������E��

0HG�SRSLVDQLPL�NXNDYLFDPL� MH�YUVWD�2UFKLV�XVWXODWD
Y� 6ORYHQLML� UD]PHURPD� RJURÌHQD� LQ� Y� XSDGDQMX� �-RJDQ�
����D��� ÉH� EROM� WD� XJRWRYLWHY� YHOMD� ]D� WDNVRQ� 2UFKLV
FRULRSKRUD� VXEVS�� FRULRSKRUD�� 3R� REMDYOMHQLK� DUHDOQLK
NDUWDK��-RJDQ�HW�DO���������5DYQLN��������QMXQH�SRGDWNH
LQ�SRGDWNH��]EUDQH�Y�ED]L�)OR9HJ6L�%LRORÊNHJD� LQÊWLWXWD
=5&� 6$=8�� SRY]HPDPR� Y� VOLNL� ��� MH� VLFHU� Y� 6ORYHQLML
UD]PHURPD�YHOLNR�]QDQLK�QDKDMDOLÊá��YHQGDU�MLK�MH�PQR�
JR� VWDUHMÊHJD� GDWXPD� �LQ� EUH]� QRYHMÊLK� SRWUGLWHY��� ]DWR
RFHQMXMHMR�� GD� MH� WD� WDNVRQ� L]UD]LWR� Y� XSDGDQMX� �-RJDQ�
����D��� 3RGREQR� YHOMD� WXGL� GUXJRG� Y� VUHGQML� (YURSL
�3UHVVHU�� ������ 3HUNR�� ������� -RJDQ� HW� DO�� ������� ]D
=JRUQMH�3RVRáMH�QDYDMDMR�SRGDWHN�]D�NYDGUDQW���������Y
GROLQL�0RÌQLFH�JD�MH�SUHG�YHá�NRW����OHWL�RSD]LO�:UDEHU
��������� YHQGDU� QDP� YLU� ]D� WD� SRGDWHN� QL� ]QDQ�� 1D
SUHXáHQLK� WUDYQLNLK�=D�2WRNL� VPR� MXQLMD� ����� SRSLVDOL
YVDM�����SULPHUNRY�VWHQLáMH�NXNDYLFH��NDU�WHP�WUDYQLNRP
GDMH�� ]DUDGL� QMHQH� VSORÊQH� RJURÌHQRVWL�� YHOLN� YDUVWYHQL
SRPHQ�

6O�����5D]ÉLUMHQRVW�YUVWH�2UFKLV�FRULRSKRUD�Y�6ORYHQLML�
)LJ�����'LVWULEXWLRQ�RI�2UFKLV�FRULRSKRUD�LQ�6ORYHQLD�

5HGND� LQ� UDQOMLYD�� WDNR� Y� =JRUQMHP� 3RVRáMX� NRW� QD
VSORÊQR�Y� 6ORYHQLML�� MH� YUVWD�+HUPLQLXP�PRQRUFKLV��1D
%RYÊNHP� VR� ]QDQD� QDKDMDOLÊáD� ÊH� Y� =DGQML� 7UHQWL� �'R�
OLQDU��������LQ�Y�RNROLFL�%RYFD��:UDEHU��������

0HG�GUXJLPL�]DYDURYDQLPL�R]��UDQOMLYLPL�YUVWDPL�QDM
RPHQLPR�ÊH�YUVWR�/HRQWRGRQ�EHULQLL��NL� MH�HQGHPLáQD�Y
MXJRY]KRGQLK�$OSDK�LQ�VNRUDM�YHGQR�UDVWH�OH�QD�UHáQHP�
SRWRáQHP� DOL� KXGRXUQLÊNHP� SURGX� �:UDEHU�� ������� (Q
ÊRS� VPR� SRSLVDOL� QD� VXKHP� LQLFLDOQHP� WUDYLÊáX� QD� SR�
UDVOHP� SURGX� SRG� ]DVHONRP� 3RGNODQHF� �SRSLV� ��� Y
7DEHOL� ���� HQ� ÊRS� SD� QDÊOL� Y� SLRQLUVNHP� YUERYMX� �6DOL�
FHWXP� LQFDQR�SXUSXUHDH�� QD� SURGQDWHP� RWRáNX� 6RáH
SRG�EXQNHUML�=D�2WRNL�

3RVHEQRVW� WUDYLÊá�SUL� YDVL� 6RáD� VWD� WXGL� GYD� WUSRWFD�
3ODQWDJR� KRORVWHXP� LQ� 3�� DUJHQWHD� VXEVS�� OLEXUQLFD�
9UVWD� 3ODQWDJR� KRORVWHXP� LPD� Y� VORYHQVNHP� GHOX
-XOLMVNLK� $OS� GRVOHM� ]QDQD� QDKDMDOLÊáD� Y� GROLQL� /HSHQH�
SUL� YDVL� 6RáD� LQ� QD� SO�� 2VRMQLFD� Y� GROLQL� 7ROPLQNH�
,OLUVNR� UD]ÊLUMHQR� �5DYQLN�� ������ SRGYUVWR� MXÌQRHYURS�
VNR�PRQWDQVNHJD� VUHEUQHJD� WUSRWFD� �3ODQWDJR� DUJHQWHD
VXEVS��OLEXUQLFD��SD�Y�VORYHQVNHP�GHOX�-XOLMVNLK�$OS�GR�
VOHM�SR�QDP�]QDQLK�SRGDWNLK�VSORK�QLVR�SR]QDOL��-RJDQ�HW
DO���������-RJDQ������E���LPD�SD�WD�WDNVRQ�YHá�QDKDMDOLÊá
Y� LWDOLMDQVNHP�GHOX� WHJD�JRURYMD� �3ROGLQL�� ������*REER
	�3ROGLQL���������3UHFHM�UHGND�Y�IORUL�-XOLMVNLK�$OS�MH�WXGL
YUVWD�$VWUDJDOXV� RQREU\FKLV�� NL� MH� VLFHU� GLDJQRVWLáQD� ]D
NRQWLQHQWDOQD�VXKD�WUDYLÊáD�LQ�Y]KRGQRHYURSVNH�VWHSH�L]
UHGD� )HVWXFHWDOLD� YDOHVLDFDH�� )HROL� &KLDSHOOD� 	� 3ROGLQL
�������MR�XYUÊáDWD�PHG�UD]OLNRYDOQLFH�SRG]YH]H�&HQWDX�
UHQLRQ� GLFKURDQWKDH� LQ� VWD� MR� SRSLVDOD� Y� VHVWRMLK� DVR�
FLDFLM�%XSOHXUR�%URPHWXP�FRQGHQVDWL� LQ�6DWXUHMR�YDULH�
JDWDH�%URPHWXP� FRQGHQVDWL� Y� SULJRUMX� )XUODQVNLK� $OS�
7D�JUDKRYHF� MH�Y�/HSHQL�SUYL�RSD]LO�%UDQH�$QGHUOH� ����
���������Y�'DNVNREOHU�HW�DO���Y�SULSUDYL���Y�OHWX������SD
VPR�JD�SRSLVDOL�QD�GYHK�NUDMLK��7UHEHÌ��=D�2WRNL��SRSLVD
�� LQ����Y�7DEHOL�����7XGL�GUXJRG�Y�6ORYHQLML� MH�SR�QDP
]QDQLK�SRGDWNLK�PDOR�QDKDMDOLÊá��6O�����



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

,JRU�'$.6.2%/(5�	�.OHPHQ�=$95É1,.��),72&(12/2É.$�,1�)/25,67,à1$�$1$/,=$�2%5(à1,+�75$91,.29�35,�9$6,�62à$��-8/,-6.(�$/3(������������

��

6O�� ��� 5D]ÉLUMHQRVW� YUVWH� $VWUDJDOXV� RQREU\FKLV� Y� 6OR�
YHQLML�� �9LUD�� -RJDQ� HW� DO��� ������ )OR9HJ6L�� %LRORÉNL
LQÉWLWXW�=5&�6$=8��
)LJ�����'LVWULEXWLRQ�RI�$VWUDJDOXV�RQREU\FKLV�LQ�6ORYHQLD�
�6RXUFHV�� -RJDQ� HW� DO��� ������'DWDEDVH� )OR9HJ6L�� ,QVWL�
WXWH�RI�%LRORJ\��65&�6$6$��

=DUDGL�QDÊWHWLK�UHGNLK�DOL�RJURÌHQLK�YUVW�REUDYQDYDQL
WUDYQLNL� YVHNDNRU� ]DVOXÌLMR� QDÊR� SR]RUQRVW� LQ� XVWUH]QR
REUDYQDYR��.RW�KDELWDWQL�WLS�SROQDUDYQD�VXKD�WUDYLÊáD�LQ
JUPLÊáQH�ID]H�QD�NDUERQDWQLK�WOHK��)HVWXFR�%URPHWHD���
SRPHPEQD�UDVWLÊáD�NXNRYLáHYN��SD�WL�WUDYQLNL�VRGLMR�WXGL
PHG� HYURSVNR� SRPHPEQH� KDELWDWQH� WLSH� Y� RNYLUX� RP�
UHÌMD�1DWXUD������ �/HVNRYDU�	� -RJDQ���������NDU� MH�GR�
GDWHQ�UD]ORJ��GD�MLK�]DYDUXMHPR�

3UHGORJL�]D�YDURYDQMH

7UDYQLNH� =D�2WRNL� �NMHU� MH� ERJDWR� QDKDMDOLÊáH� YUVWH
2UFKLV� FRULRSKRUD�� ]GDM� NRVLMR� áODQL� /RYVNH� GUXÌLQH
6RáD� �=DYUÊQLN�� ������� 2E� QMLK� SRWHND� QDUDYRVORYQD
XáQD� SRW�� LPHQRYDQD� 6RÊND� SRW�� NL� VH� ]DáQH� SUL� L]YLUX
6RáH� LQ� VH� SUL� .UÊRYFX� SULNOMXáL� ERYÊNLP� VSUHKDMDOQLP
SRWHP��7UDYQLNRY�LQ�SDÊQLNRY�QD�QDKDMDOLÊáX�7UHEHÌ�QD
OHYHP� EUHJX� /HSHQLFH� �QDVSURWL� NDPSD� .OLQ�� WDP� VWD
QDKDMDOLÊáL� YUVW� +HUPLQLXP� PRQRUFKLV� LQ� $VWUDJDOXV
RQREU\FKLV�� QH� NRVLMR� YHá�� 3UHGODJDPR�� GD�8SUDYD� 7UL�
JODYVNHJD� QDURGQHJD� SDUND� XVWUH]QR� VSRGEXGL� ODVWQLNH
SDUFHO�� GD� EL� GRYROLOL� R]�� QDGDOMHYDOL� YVDNROHWQR� SR]QR
NRÊQMR� �QH�SUHM�NRW�Y�GUXJL�SRORYLFL� MXOLMD�� WHK�REUHáQLK
WUDYQLNRY�R]��GD�XVWUH]QR�VSRGEXMD� WLVWHJD��NL� WR�NRÊQMR
ÌH� ]GDM� RSUDYOMD� �/RYVNR� GUXÌLQR� 6RáD��� àH� NRÊQMR
RSXVWLPR�� VH� ERGR� RSLVDQL� WUDYQLNL� UD]PHURPD� KLWUR
]DUDVOL� �YHUMHWQR� V� SLRQLUVNLP� VPUHNRYLP� JR]GRP��� SUL
WHP� SD� ERGR� QDMEROM� RJURÌHQH� NXNDYLáHYNH�� WXGL� YUVWL
+HUPLQLXP� PRQRUFKLV� LQ� 2UFKLV� FRULRSKRUD�� 2ELVNR�
YDOFL��SRKRGQLNL��QDMEUÌ�ÌH�RSDÌDMR�ERJDWR�FYHWDQR� WHK
WUDYQLNRY�� áHSUDY� MH� Y� áDVX� QDMYHáMHJD� RELVND� �SROHWQL
PHVHFL�� MXOLM�� DYJXVW�� SUYD� SRORYLFD� VHSWHPEUD�� PDQM
RáLWQD� NRW� QSU�� PDMD� LQ� MXQLMD�� 9SUDÊDQMH� SD� MH�� DOL� MH

QDQMR� VPLVHOQR� ÊH� SRVHEHM� RSR]RULWL� �QSU�� ]� LQIRU�
PDFLMVNR� WDEOR���=DUDGL�PDMKQLK�SRYUÊLQ�EL�ELO� SRYHáDQ
RELVN� OMXELWHOMHY� �IRWRJUDILUDQMH�� ]D� WH� WUDYQLNH� QDMEUÌ
SUHYHá�PRWHá�� 3UHGODJDPR� WXGL� YVDNROHWQR� VSUHPOMDQMH
VWDQMD� SRSXODFLMH� NXNDYLáHYN� QD� 7UHEHÌX� LQ� =D� 2WRNL�
NDU� ÊH� SRVHEHM� YHOMD� ]D� SRSXODFLMR� YUVWH�2UFKLV� FRULR�
SKRUD��7DNR�ERPR�SUHYHUMDOL��NDNR�YVDNROHWQD�NRÊQMD�LQ
GUXJL� PRUHELWQL� SRVHJL� YSOLYDMR� QD� QMHQR� ÊWHYLOáQRVW�
9QRV�GRGDWQLK�KUDQLO��JQRMHQMH��QDM�ER�QD�WHK�SRYUÊLQDK
SUHSRYHGDQ�� 0HQLPR�� GD� VR� Y� WHP� SULVSHYNX� RSLVDQH
SRVHEQRVWL�UDVWOLQVWYD�LQ�UDVWMD�QD�WUDYQLNLK�SUL�YDVL�6RáD
GRYROM� WHKWHQ� UD]ORJ�� GD� SULVWRMQH� VOXÌEH� ]� XVWUH]QLPL
SRVHJL� ]DJRWRYLMR� QMLKRYR� RKUDQLWHY� LQ� áLP� EROMÊH
UD]PHUH�]D�XVSHYDQMH�NXNDYLáHYN�WXGL�Y�SULKRGQMH�

=$./-8Ý.,

)ORULVWLáQR� LQ� ILWRFHQRORÊNR� VPR� DQDOL]LUDOL� VXKH
WUDYQLNH� QD� UHáQLK� QDQRVLK� SUL� YDVL� 6RáD�� 7UHEHÌ� QD
OHYHP�EUHJX� /HSHQLFH� SUL� VRWRáMX� V� 6RáR�� =D�2WRNL� QD
OHYHP� EUHJX� 6RáH� SR� WRNX� QDY]GRO� RG� WHJD� VRWRáMD
�-XOLMVNH� $OSH�� 7ULJODYVNL� QDURGQL� SDUN��� 8JRWRYLOL� VPR�
GD�WH�WUDYQLNH�ODKNR�XYUVWLPR�Y�WUL�DVRFLDFLMH��5DQXQFXOR
EXOERVL�$UUKHQDWKHUHWXP� HODWLRULV�� &HQWDXUHR� GLFKUR�
DQWKDH�*OREXODULHWXP� FRUGLIROLDH� LQ� *HQWLDQHOOR� SLOR�
VDH�%URPHWXP� HUHFWL� DVV�� QRY�� KRF� ORFR�� SUL� áHPHU
SUHYODGXMHMR� VHVWRML� VOHGQMH�� 9� QMLK� VPR� GRVOHM� SRSLVDOL
���� SUDSURWQLF� LQ� VHPHQN�� PHG� QMLPL� MLK� MH� ��� Y� 6OR�
YHQLML� ]DYDURYDQLK�� ��� SD� XYUÊáHQLK� Y� QMHQ� 5GHáL� VH�
]QDP��'YHK�SRSLVDQLK� WDNVRQRY��$VWUDJDOXV�RQREU\FKLV
LQ� 3ODQWDJR� DUJHQWHD� VXEVS�� OLEXUQLFD�� GRVOHM� Y� IORUL
VORYHQVNHJD� GHOD� -XOLMVNLK� $OS� VSORK� ÊH� QLVPR� SR]QDOL�
0HG� ]DYDURYDQLPL� R]�� RJURÌHQLPL� UDVWOLQVNLPL� WDNVRQL
MLK�MH�QDMYHá�L]�GUXÌLQH�NXNDYLáHYN��2UFKLGDFHDH���PHG
QMLPL� UHGND� YUVWL�+HUPLQLXP� PRQRUFKLV� LQ�2UFKLV� FR�
ULRSKRUD��3UHXáHQL� WUDYQLNL� VRGLMR� Y�HYURSVNR�YDUVWYHQR
SRPHPEHQ� KDELWDWQL� WLS� SROQDUDYQD� VXKD� WUDYLÊáD� QD
NDUERQDWQLK� WOHK� �)HVWXFR�%URPHWHD��� 3UHGODJDPR�� GD
XSUDYOMDYHF�WHJD�SURVWRUD��7ULJODYVNL�QDURGQL�SDUN��VSRG�
EXGL� ODVWQLNH� WHK� WUDYQLNRY��GD�GRYROLMR�R]�� QDGDOMXMHMR
YVDNROHWQR� SR]QR� NRÊQMR� �QH� SUHM� NRW� VUHGL� MXOLMD��� LQ
SRGSUH� /RYVNR� GUXÌLQR� 6RáD�� NL� WR� NRÊQMR� ÌH� ]GDM
RSUDYOMD�QD�SDUFHODK�=D�2WRNL�

=$+9$/$

3ULVUáQR�VH�]DKYDOMXMHYD�GU��$PDGHMX�7UQNRF]\MX�]D
VSUHPVWYR� QD� WHUHQX� LQ� SRPRá� SUL� GRORáDQMX� UDVWOLQ�
%UDQHWX�'ROLQDUMX�]D�QDVYHWH� LQ� SRGDWNH� R� YUVWL�2UFKLV
FRULRSKRUD�� ,]WRNX�6DMNX�]D� L]GHODYR�SUHJOHGQHJD�]HP�
OMHYLGD��6O����� LQ�GYHPD�QHLPHQRYDQLPD�RFHQMHYDOFHPD
]D� NRULVWQH� RSRPEH�� QDVYHWH� LQ� SRSUDYNH�� 5D]LVNDYR
VPR�RSUDYLOL�Y�RNYLUX�SURMHNWD�%LRGLYHU]LWHWD�3RVRáMD�LQ
QDUDYRYDUVWYHQH�DSOLNDFLMH�]D�REPRáMD�1DWXUD�������NL
JD� MH� ILQDQFLUDOD� -DYQD� DJHQFLMD� ]D� UD]LVNRYDOQR� GHMDY�
QRVW�5HSXEOLNH�6ORYHQLMH�LQ�6$=8�
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7DE�����2EUHàQD�WUDYLÉàD�SUL�YDVL�6RàD��-XOLMVNH�$OSH�����������2NUDMÉDYH��$O��UHàQL�QDQRVL��)O��REUHàQD�WOD��IOXYLVRO��
5H��UHQG]LQD�
7DE�����5LYHULQH�PHDGRZV�QHDU�WKH�YLOODJH�RI�6RàD��WKH�-XOLDQ�$OSV�����������$EUHYLDWLRQV��$O��DOOXYLXP��)O��IOXYLVROV�
5H��UHQG]LQD��UHQG]LF�OHSWRVRO��

���5DQXQFXOR�EXOERVL�$UUKHQDWKHUHWXP�HODWLRULV �(OOPDXHU�LQ�(OOPDXHU�	�0XFLQD�����
������*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL �DVV��QRY��KRF�ORFR
�������&HQWDXUHR�GLFKURDQWKDH�*OREXODULHWXP�FRUGLIROLDH �3LJQDWWL�����

=DSRUHGQD�ÊWHYLOND�SRSLVD��1XPEHU�RI�UHOHYp� � � � � � � � � � �� �� ��
'HORYQD�ÊWHYLOND�SRSLVD��:RUNLQJ�QXPEHU�
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1DGPRUVND�YLÊLQD�Y�P��$OWLWXGH�LQ�P� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/HJD��$VSHFW� � � � � � � � � � � � �
1DJLE�Y�VWRSLQMDK��6ORSH�LQ�GHJUHHV� � � � � � � � � � � � �
0DWLáQD�SRGODJD��3DUHQW�PDWHULDO� $O $O $O $O $O $O $O $O $O $O $O $O
7OD��6RLO� 5H 5H 5H 5H 5H 5H )O 5H 5H 5H 5H 5H
.DPQLWRVW�Y����6WRQLQHVV�LQ��� � � � � � � � � � � �� �
=DVWLUDQMH�Y����&RYHU�LQ����
=HOLÊáQD�SODVW��+HUE�OD\HU� (� ��� �� �� �� ��� ��� ��� ��� ��� ��� �� ���
0DKRYQD�SODVW��0RVV�OD\HU� (� � � � � � � � � � � �� �
9HOLNRVW�SRSLVQH�SORVNYH��5HOHYp�DUHD� P� �� �� �� �� �� �� �� �� �� �� �� ��
ÉWHYLOR�YUVW��1XPEHU�RI�VSHFLHV� �� �� �� �� �� �� �� �� �� �� �� ��
'DWXP�SRSLVD��'DWH�RI�WDNLQJ�UHOHYp�
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5D]OLNRYDOQH�YUVWH�VLQWDNVRQRY��'LIIHUHQWLDO�VSHFLHV�RI�WKH�V\QWD[D� 3U� )U�
0$ 3RD�SUDWHQVLV (� � � � � � � � � � � � � � �
0$ 7ULVHWXP�IODYHVFHQV (� � � � � � � � � � � � � � �
0$ $UUKHQDWKHUXP�HODWLXV (� � � � � � � � � � � � � � �
)% 5DQXQFXOXV�EXOERVXV (� � � � � � � � � � � � � � ��
43 3ULPXOD�YHULV�VXEVS��FROXPQDH (� � � � � � � � � � � � � � ��
6&K 3ODQWDJR�KRORVWHXP (� � � � � � � � � � � � � � ��
)% 2UFKLV�PLOLWDULV (� � � � � � � � � � � � � � ��
(6 5DQXQFXOXV�FDULQWKLDFXV (� � � � � � � � � � � � � � ��
0$ 2UFKLV�FRULRSKRUD�VXEVS��FRULRSKRUD (� � � � � � � � � � � � � � ��
)% *HQWLDQHOOD�SLORVD (� � � � � � U � � � � � � � ��
(6 *OREXODULD�FRUGLIROLD (� � � � � � � � � � � � � � ��
(6 6HVOHULD�FDHUXOHD�VXEVS��FDOFDULD (� � � � � � � � � � � � � � ��
75 *\SVRSKLOD�UHSHQV (� � � � � � � � � � � � � � ��
75 +LHUDFLXP�SRUULIROLXP (� � � � � � � � � � � � � � ��
6&K &HQWDXUHD�GLFKURDQWKD (� � � � � � � � � � � � � � �
6&K 6FRU]RQHUR�&KU\VRSRJRQHWDOLD

6DQJXLVRUED�PLQRU�VXEVS��PXULFDWD (� � � � � � � � � � � � � �� ���
&HQWDXUHD�VFDELRVD�VXEVS��IULWVFKLL (� � � � � � � � � � � � � � ��
3ODQWDJR�DUJHQWHD�VXEVS��OLEXUQLFD (� � � � � � � � � � � � � � ��

)% )HVWXFR�%URPHWHD
%URPXV�HUHFWXV�V��VWU��� �%URPRSVLV�HUHFWD� (� � � � � � � � � � � � � �� ���
.RHOHULD�S\UDPLGDWD (� � � � � � � � � � � � � �� ���
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=DSRUHGQD�ÊWHYLOND�SRSLVD��1XPEHU�RI�UHOHYp� � � � � � � � � � �� �� ��
)HVWXFD�UXSLFROD (� � � � � � � � � � � � � �� ���
%UDFK\SRGLXP�UXSHVWUH (� � � � � � � � � � � � � �� ���
3LPSLQHOOD�VD[LIUDJD (� � � � � � � � � � � � � �� ���
&DUOLQD�DFDXOLV (� � � � � � � � � � � � � �� ��
*DOLXP�YHUXP (� � � � � � � � � � � � � �� ��
3ODQWDJR�PHGLD (� � � � � � � � � � � � � �� ��
3UXQHOOD�JUDQGLIORUD (� � � � � � � � � � � � � �� ��
%UL]D�PHGLD (� � � � � � � � � � � � � � ��
&DUH[�FDU\RSK\OOHD (� � � � � � � � � � � � � � ��
+LSSRFUHSLV�FRPRVD (� � � � � � � � � � � � � � ��
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)% 2QREU\FKLV�DUHQDULD (� � �� � � � �

5D]OLNRYDOQLFH�DVRFLDFLMH�*HQWLDQHOOR�%URPHWXP��'LIIHUHQWLDO�VSHFLHV�RI�WKH�DVV��
43 3ULPXOD�YHULV�VXEVS��FROXPQDH (� � � �� � � �
6&K 3ODQWDJR�KRORVWHXP (� �� � �� � � �
)% 2UFKLV�PLOLWDULV (� � � �� � � �
)% *HQWLDQHOOD�SLORVD (� � � �� � � �
0$ 2UFKLV�FRULRSKRUD� VXEVS��FRULRSKRUD (� � � �� � � �
(6 5DQXQFXOXV�FDULQWKLDFXV (� � � �� � � �

5D]OLNRYDOQLFH�DVRFLDFLMH�6FDELRVR�&DULFHWXP�KXPLOLV��'LIIHUHQWLDO�VSHFLHV�RI�WKH�DVV��
(3 *HQLVWD�MDQXHQVLV (� � � � �� �� ��
(3 /HRQWRGRQ�LQFDQXV (� � � � �� �� ��
(6 $FLQRV�DOSLQXV (� � � � �� � ��
7* 9HURQLFD�MDFTXLQLL (� � � � �� �� ��
)% 6FDELRVD�KODGQLNLDQD (� � � � �� �� ��
6&K 6FRU]RQHUR�&KU\VRSRJRQHWDOLD

.QDXWLD�UHVVPDQQLL (� �� �� � � � �
&HQWDXUHD�MDFHD �VXEVS��JDXGLQLL (� �� �� � � � �
&HQWDXUHD�VFDELRVD �VXEVS��IULWVFKLL (� �� �� �� �� �� ��
3ODQWDJR�DUJHQWHD� VXEVS��OLEXUQLFD (� �� � �� � � �
3VHXGRO\VLPDFKLRQ�EDUUHOLHUL (� �� � � � � ��
6FRU]RQHUD�YLOORVD (� �� �� � � � �
%XSOHXUXP�UDQXQFXORLGHV (� �� � � � � �
&KU\VRSRJRQ�JU\OOXV (� � �� � � � �
*DOLXP�OXFLGXP (� � � � � � �
3RWHQWLOOD�DXVWUDOLV (� � � � � � �
.QDXWLD�LOO\ULFD (� � � � � � �
6FRU]RQHUD�DXVWULDFD (� � � � � � �
*HQWLDQD�WHUJHVWLQD (� � � � � � �

)% )HVWXFR�%URPHWHD
%URPXV�HUHFWXV�V��ODW� (� ��� ��� ��� �� ��� ��
%UL]D�PHGLD (� ��� �� �� �� �� ��
3HXFHGDQXP�RUHRVHOLQXP (� ��� �� �� �� �� ��
&DUH[�PRQWDQD (� ��� �� � �� � �
.RHOHULD�S\UDPLGDWD (� �� �� ��� ��� ��� ��
%UDFK\SRGLXP�UXSHVWUH (� �� �� ��� �� �� ��
*DOLXP�YHUXP (� �� �� �� �� �� ��
)LOLSHQGXOD�YXOJDULV (� �� �� �� � �� ��
&LUVLXP�SDQQRQLFXP (� �� �� � �� �� ��
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=DSRUHGQD�ÊWHYLOND��6XFFHVVLYH�QXPEHU� � � � � � �
&DUOLQD�DFDXOLV (� �� �� �� �� � �
7ULIROLXP�PRQWDQXP (� �� �� �� �� �� �
(XSKRUELD�YHUUXFRVD (� �� �� � �� �� ��
)HVWXFD�UXSLFROD� �LQF��)��YDOHVLDFD�DJJ�� (� �� �� ��� �� �� ��
3UXQHOOD�JUDQGLIORUD (� �� �� �� �� �� ��
+\SRFKRHULV�PDFXODWD (� �� �� �� �� �� ��
%XSKWKDOPXP�VDOLFLIROLXP (� �� �� � �� �� ��
7K\PXV�SXOHJLRLGHV (� �� �� � �� �� ��
3ODQWDJR�PHGLD (� �� �� ��� �� �� ��
&DUH[�FDU\RSK\OOHD (� �� �� �� �� � ��
(XSKRUELD�F\SDULVVLDV (� �� �� �� �� �� ��
&DUH[�KXPLOLV (� �� � �� �� �� ��
+LHUDFLXP�SLORVHOOD (� �� � �� �� � �
*HQLVWD�WLQFWRULD (� �� �� �� �� � �
7HXFULXP�FKDPDHGU\V (� �� �� � �� �� ��
%HWRQLFD�RIILFLQDOLV� �LQF��%���VHURWLQD� (� �� �� � �� � ��
*OREXODULD�SXQFWDWD (� �� �� � �� �� ��
)HVWXFD�YDOHVLDFD (� �� � � � � �
6DOYLD�SUDWHQVLV� V��ODW� (� �� �� �� �� �� ��
$UDELV�KLUVXWD (� �� � �� �� � �
/LQXP�YLVFRVXP (� �� �� � �� �� ��
'DQWKRQLD�DOSLQD (� �� �� � � � ��
$QWK\OOLV�YXOQHUDULD� V��ODW� (� �� �� � �� �� ��
$VSKRGHOXV�DOEXV (� �� � � � � �
3LPSLQHOOD�VD[LIUDJD (� �� �� ��� �� � ��
+LSSRFUHSLV�FRPRVD (� �� �� �� �� �� ��
&DPSDQXOD�JORPHUDWD (� �� �� �� � �� ��
/LQXP�FDWKDUWLFXP (� �� �� �� �� �� �
2QRQLV�VSLQRVD (� �� �� �� � � �
7HXFULXP�PRQWDQXP (� �� �� �� �� � ��
$QDFDPSWLV�S\UDPLGDOLV (� �� �� � �� � ��
3UXQHOOD�ODFLQLDWD (� �� � � �� �� ��
+HOLDQWKHPXP�QXPPXODULXP� V��ODW� (� �� �� �� �� �� ��
&HQWDXUHD�WULXPIHWWLL (� �� �� � �� �� ��
*HQWLDQD�FUXFLDWD (� �� � � � � ��
6FDELRVD�JUDPXQWLD (� �� �� � �� �� ��
7ULQLD�JODXFD (� �� � � � � �
$VSHUXOD�F\QDQFKLFD (� � �� �� �� �� ��
6DQJXLVRUED�PLQRU� V��ODW� (� � �� ��� �� �� ��
6LOHQH�QXWDQV (� � �� �� �� � �
0HGLFDJR�OXSXOLQD (� � �� �� �� � �
3RO\JDOD�FRPRVD (� � �� �� �� �� �
&DPSDQXOD�URWXQGLIROLD (� � �� �� � � �
5DQXQFXOXV�EXOERVXV (� �� �� �� ��
6LOHQH�YXOJDULV (� � �� �� �� �� �
0HGLFDJR�IDOFDWD (� � �� � � � �
$OOLXP�FDULQDWXP� VXEVS��FDULQDWXP (� � �� �� � �� �
7KODVSL�SUDHFR[ (� � �� � �� � �
'RU\FQLXP�JHUPDQLFXP� �LQF��'��KHUEDFHXP� (� � �� � �� �� ��
2UREDQFKH�JUDFLOLV (� � � �� �� � �
'LDQWKXV�FDUWKXVLDQRUXP� DJJ� (� � � � �� �� ��
2UFKLV�XVWXODWD (� � � �� �� � �
*HQWLDQHOOD�FLOLDWD (� � � �� �� � ��
2UFKLV�PRULR (� � � � �� � ��
2UFKLV�WULGHQWDWD (� � � � �� � ��
(ULJHURQ�DFULV (� � � � � � ��
/LQXP�WHQXLIROLXP (� � � � � � ��
6FDELRVD�JUDPLQLIROLD (� � � � � � �
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=DSRUHGQD�ÊWHYLOND��6XFFHVVLYH�QXPEHU� � � � � � �
6FDELRVD�FROXPEDULD (� � � �� �� � �
(XSKUDVLD�VWULFWD (� � � �� � �� ��
3RWHQWLOOD�SXVLOOD� �LQF��3��YHUQD�DJJ�� (� � � �� � � ��
$VWUDJDOXV�RQREU\FKLV (� � � �� � � �
&XVFXWD�HSLWK\PXP (� � � �� � � �
&DUOLQD�YXOJDULV (� � � �� �� � ��
'LDQWKXV�PRQVSHVVXODQXV (� � � �� � � �
+LHUDFLXP�EDXKLQLL (� � � � �� �� �
*HQWLDQHOOD�JHUPDQLFD (� � � � �� � �
7KHVLXP�OLQRSK\OORQ (� � � � �� � �
3XOVDWLOOD�JUDQGLV (� � � � �� � �
2SKU\V�LQVHFWLIHUD (� � � � � � �
%RWULRFKORD�LVKDHPXP (� � � � � � ��
3RWHQWLOOD�UHFWD (� � � � � � �
/LQXP�IODYXP (� � � � � � �
3XOVDWLOOD�SUDWHQVLV (� � � � � � ��
(U\VLPXP�FDUQLROLFXP (� � � � � �� �
$OOLXP�FDULQDWXP� VXEVS��SXOFKHOOXP (� � � � � �� ��
6DOYLD�YHUWLFLOODWD (� � � � � �� �
5DQXQFXOXV�SRO\DQWKHPRV (� � � � � �� �
&LUVLXP�DFDXOH (� � � � � � �
3RWHQWLOOD�KHSWDSK\OOD (� � � � � � �
7K\PXV�ORQJLFDXOLV (� � � � � � ��
.QDXWLD�IOHLVFKPDQQLL (� � � � � � ��
0HOLFD�FLOLDWD (� � � � � � ��
)HVWXFD�SVHXGRYLQD (� � � � � � ��
2SKU\V�VSKHJRGHV (� � � � � � ��
6SLUDQWKLV�VSLUDOLV (� � � � � � ��
$VWHU�OLQRV\ULV (� � � � � � ��
)XPDQD�SURFXPEHQV (� � � � � � ��

0& 0ROLQLRQ�FDHUXOHDH
*\PQDGHQLD�FRQRSVHD (� �� � �� �� � �
6HUUDWXOD�WLQFWRULD (� �� � � � � �
6XFFLVD�SUDWHQVLV (� �� � � � � �
*ODGLROXV�SDOXVWULV (� �� � � � � �
&DUH[�GLVWDQV (� � � �� � � �
6DQJXLVRUED�RIILFLQDOLV (� � � �� � � �
0ROLQLD�FDHUXOHD� VXEVS��FDHUXOHD (� � � �� � � �
&DUH[�WRPHQWRVD (� � � �� � � �
+HUPLQLXP�PRQRUFKLV (� � � �� � � �

37 3RR�DOSLQDH�7ULVHWDOLD
&URFXV�YHUQXV�VXEVS��DOELIORUXV (� ��� � � � � �
7UROOLXV�HXURSDHXV (� �� � � � � �
)HVWXFD�QLJUHVFHQV (� �� � � � � �

0$ 0ROLQLR�$UUKHQDWKHUHWHD
/RWXV�FRUQLFXODWXV� V��ODW� (� ��� �� �� �� �� ��
5DQXQFXOXV�QHPRURVXV (� �� �� �� �� � �
)HVWXFD�UXEUD (� �� �� � � � �
3UXQHOOD�YXOJDULV (� �� �� �� �� �� �
3ODQWDJR�ODQFHRODWD (� �� �� �� �� �� �
7UDJRSRJRQ�SUDWHQVLV (� �� �� �� � � �
0XVFDUL�ERWU\RLGHV (� �� � � � � �
/HRQWRGRQ�KLVSLGXV (� �� �� ��� �� �� �
7ULIROLXP�SUDWHQVH (� �� �� �� �� �� �
/DWK\UXV�SUDWHQVLV (� �� �� �� � � �
2UREDQFKH�OXWHD (� �� � � � � �
/DVHUSLWLXP�SUXWHQLFXP (� �� � � � � �
$MXJD�UHSWDQV (� �� �� � � � �
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=DSRUHGQD�ÊWHYLOND��6XFFHVVLYH�QXPEHU� � � � � � �
'DFW\OLV�JORPHUDWD (� � �� �� �� � �
/HXFDQWKHPXP�LUFXWLDQXP (� � �� �� �� �� �
$FKLOOHD�URVHRDOED (� � �� �� � � �
$UUKHQDWKHUXP�HODWLXV (� � �� � �� �� �
&HQWDXUHD�MDFHD (� � �� �� �� �� ��
*DOLXP�PROOXJR�DJJ� (� � �� �� �� �� ��
+ROFXV�ODQDWXV (� � �� � � � �
9LFLD�FUDFFD (� � �� �� � � �
+HOLFWRWULFKRQ�SXEHVFHQV (� � �� �� �� � �
5XPH[�DFHWRVD (� � �� �� � � �
&HQWDXUHD�FDUQLROLFD (� � �� � � � �
)HVWXFD�SUDWHQVLV (� � �� �� � � �
&ROFKLFXP�DXWXPQDOH (� � �� � � � �
5DQXQFXOXV�DFULV (� � �� �� � � �
9HURQLFD�FKDPDHGU\V (� � �� � �� � �
'DXFXV�FDURWD (� � �� � � �� �
3RD�SUDWHQVLV (� � �� � � � �
&HQWDXUHD�QLJUHVFHQV� VXEVS��WUDQVDOSLQD (� � �� � � � �
&HUDVWLXP�KRORVWHRLGHV (� � �� � � � �
7ULVHWXP�IODYHVFHQV (� � �� � � � �
7DUD[DFXP�RIILFLQDOH (� � �� � � � �
3LPSLQHOOD�PDMRU (� � �� �� � � �
$FKLOOHD�PLOOHIROLXP (� � � �� � � �
7ULIROLXP�FDPSHVWUH (� � � �� � � �
.QDXWLD�DUYHQVLV (� � � �� � � �
+HUDFOHXP�VSKRQG\OLXP (� � � �� � � �
6HQHFLR�MDFREHD (� � � � � � �
2UREDQFKH�FDU\RSK\OOHD (� � � � � � �
5KLQDQWKXV�PLQRU (� � � �� �� � �
7ULIROLXP�UHSHQV (� � � �� � � �
(XSKUDVLD�URVWNRYLDQD (� � � �� � � �
)HVWXFD�DUXQGLQDFHD (� � � �� � � �
&DUXP�FDUYL (� � � � � � �
&DUH[�KLUWD (� � � �� � � �
/X]XOD�FDPSHVWULV (� � � �� �� � �
$OOLXP�VFRURGRSUDVXP (� � � �� � � �
6WHOODULD�JUDPLQHD (� � � �� � � �

(6 (O\QR�6HVOHULHWHD
6HVOHULD�FDHUXOHD� VXEVS��FDOFDULD (� �� � � � � ��
%HWRQLFD�DORSHFXURV (� �� � �� � � �
/HXFDQWKHPXP�KHWHURSK\OOXP (� �� � � � � �
3K\WHXPD�RUELFXODUH (� �� � �� �� � �
*HQWLDQD�OXWHD� VXEVS��V\PSK\DQGUD (� �� � � � � �
*HQWLDQD�FOXVLL (� �� � � � � �
+RUPLQXP�S\UHQDLFXP (� �� � � � � �
*HQWLDQD�YHUQD (� �� � �� �� � ��
3RO\JDOD�DOSHVWULV (� �� �� � � � �
3HGLFXODULV�HORQJDWD (� �� � � � � �
$OOLXP�HULFHWRUXP (� �� � �� � � ��
5DQXQFXOXV�YHQHWXV (� �� � � � � �
5KLQDQWKXV�JODFLDOLV (� � � �� �� �� �
7K\PXV�SUDHFR[� V��ODW� (� � � �� � � �
*OREXODULD�FRUGLIROLD (� � � �� �� � ��
*DOLXP�DQLVRSK\OORQ (� � � �� � � �
$OFKHPLOOD�JODXFHVFHQV (� � � �� � � �
+LHUDFLXP�YDOGHSLORVXP (� � � �� � � �
+LHUDFLXP�YLOORVXP (� � � �� � � �
)HVWXFD�FDOYD (� � � �� � � �
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=DSRUHGQD�ÊWHYLOND��6XFFHVVLYH�QXPEHU� � � � � � �
'LDQWKXV�V\OYHVWULV (� � � � �� � ��
&DUH[�RUQLWKRSRGLRLGHV (� � � � �� � �
*HQWLDQD�XUWLFXORVD (� � � � �� � �
$VWUH�EHOOLGLDVWUXP (� � � � �� � �
&DPSDQXOD�WK\UVRLGHV (� � � � � �� �
+HOLDQWKHPXP�DOSHVWUH (� � � � � � ��

&8 &DOOXQR�8OLFHWHD
*HQLVWD�JHUPDQLFD (� ��� � � � � �
3RWHQWLOOD�HUHFWD (� �� �� �� �� � �
$QWKR[DQWKXP�RGRUDWXP (� �� �� � �� �� �
*DOLXP�SXPLOXP (� �� �� � � � �
3RO\JDOD�YXOJDULV (� �� �� � �� � �
&DOOXQD�YXOJDULV (� �� � � � � �
9LROD�FDQLQD (� �� � � �� � �
$QQWHQDULD�GLRLFD (� �� � � �� � �
'DQWKRQLD�GHFXPEHQV (� � �� � � � �
$JURVWLV�WHQXLV (� � �� � � � �
/X]XOD�PXOWLIORUD (� � �� � � � �
&DUH[�SDOOHVFHQV (� � �� � � � �
3K\WHXPD�]DKOEUXFNQHUL (� � �� � � � �
)HVWXFD�ILOLIRUPLV (� � �� � � � �
&RHORJORVVXP�YLULGH (� � � � � � �
$UQLFD�PRQWDQD (� � � � � � �
+\SHULFXP�PDFXODWXP (� � � � � � �
&KDPDHVSDUWLXP�VDJLWWDOH (� � � � �� � �

.& .RHOHULR�&RU\QHSKRUHWHD
6HGXP�VH[DQJXODUH (� � � �� � �� �
&DUGDPLQRSVLV�DUHQRVD (� � � �� � � �
&HUDVWLXP�EUDFK\SHWDOXP (� � � �� � � �
3HWURUKDJLD�VD[LIUDJD (� � � �� � � ��

7* 7ULIROLR�*HUDQLHWHD
,QXOD�KLUWD (� ��� �� � �� �� ��
7KDOLFWUXP�PLQXV (� �� �� �� �� �� ��
$QWKHULFXP�UDPRVXP (� �� �� � �� �� ��
7ULIROLXP�UXEHQV (� �� �� � � � �
*DOLXP�[�FHQWURQLDH (� �� � � � � �
9LQFHWR[LFXP�KLUXQGLQDULD (� �� � �� � � �
,ULV�JUDPLQHD (� �� � � � � �
9LROD�KLUWD (� �� �� � � � ��
9HUEDVFXP�QLJUXP (� �� � � � � �
3XOPRQDULD�DXVWUDOLV (� �� � � � � �
/LOLXP�FDUQLROLFXP (� �� � � �� � �
7KHVLXP�EDYDUXP (� �� � � �� �� ��
3HXFHGDQXP�FHUYDULD (� �� �� � �� � �
/DVHUSLWLXP�ODWLIROLXP (� �� � � � �� �
)HUXODJR�JDOEDQLIHUD (� � �� � � � �
6WDFK\V�UHFWD�V��ODW� (� � � � �� �� ��
+\SHULFXP�SHUIRUDWXP (� � � � � � �
*HUDQLXP�VDQJXLQHXP (� � � � �� �� �
&OHPDWLV�UHFWD (� � � � � �� �
&DPSDQXOD�UDSXQFXOXV (� � � � � � �
3RO\JRQDWXP�RGRUDWXP (� � � � � � �
/DVHUSLWLXP�VLOHU (� � � � �� �� ��
7ULIROLXP�PHGLXP (� � � � � � �
)UDJDULD�YLULGLV (� � � � � � �
)UDJDULD�PRVFKDWD (� � � � � �� �
&RURQLOOD�YDULD (� � � � � � ��
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=DSRUHGQD�ÊWHYLOND��6XFFHVVLYH�QXPEHU� � � � � � �
6&I 6FKHXFK]HULR�&DULFHWHD�IXVFDH

3DUQDVVLD�SDOXVWULV (� �� � �� � � �
7RILHOGLD�FDO\FXODWD (� �� � � �� � �
&DUH[�SDQLFHD (� � � �� � � �

75 7KODVSLHWHD�URWXQGLIROLL
%LVFXWHOOD�ODHYLJDWD (� �� � �� �� � ��
+LHUDFLXP�SLORVHOORLGHV (� � � �� � � �
/HRQWRGRQ�KLVSLGXV� VXEVS��K\RVHURLGHV�" (� � � �� � � �
6LOHQH�KD\HNLDQD (� � � �� � � �
5XPH[�VFXWDWXV (� � � �� � � �
+LHUDFLXP�JODXFXP (� � � �� � � �
3HWDVLWHV�SDUDGR[XV (� � � �� � � �
'LDQWKXV�VWHUQEHUJLL (� � � �� � � �

(3 (ULFR�3LQHWHD��9DFFLQLR�3LFHHWHD
0ROLQLD�FDHUXOHD �VXEVS��DUXQGLQDFHD (� �� �� �� � � ��
3RO\JDOD�FKDPDHEX[XV (� �� � � �� � ��
(ULFD�FDUQHD (� �� � � �� �� ��
&UHSLV�VORYHQLFD (� �� � � � � �
&KDPDHF\WLVXV�KLUVXWXV (� �� �� � �� �� ��
&KDPDHF\WLVXV�SXUSXUHXV (� � � �� � � ��
&DUH[�RUQLWKRSRGD (� � � � � � �
&DUH[�DOED (� � � � � � �
(SLSDFWLV�DWURUXEHQV (� � � �� � � �
$VWHU�DPHOOXV (� � � �� �� � �

93 3LFHD�DELHV (� � � �� � � �
3RO\JDOD�QLFDHHQVLV� VXEVS��IRURMXOHQVLV (� � � �� � � �
&DODPDJURVWLV�YDULD (� � � �� � � ��

43 4XHUFHWDOLD�SXEHVFHQWLV
&DUH[�IODFFD (� ��� �� �� �� �� ��
0HUFXULDOLV�RYDWD (� �� � � � �� �
+\SHULFXP�PRQWDQXP (� �� � � � � �
9DOHULDQD�FROOLQD (� � � �� � � �
7DQDFHWXP�FRU\PERVXP (� � � � �� �� �
&DPSDQXOD�SHUVLFLIROLD (� � � � � � �

)6 )DJHWDOLD�V\OYDWLFDH
.QDXWLD�GU\PHLD (� �� �� �� �� � �
/LOLXP�PDUWDJRQ (� � � � �� � �
0HUFXULDOLV�SHUHQQLV (� � � � � � �

4) 4XHUFR�)HJHWHD
&UXFLDWD�JODEUD (� �� �� �� �� � �
3ODWDQWKHUD�ELIROLD (� �� � � �� � �
(XSKRUELD�DQJXODWD (� �� � � � � �
2UQLWKRJDOXP�S\UHQDLFXP (� � � � � � �
3ULPXOD�YXOJDULV (� � � � �� �� �
/LVWHUD�RYDWD (� � � �� � � �
/HPERWURSLV�QLJULFDQV (� � � � � � �
&KDPDHF\WLVXV�VXSLQXV (� � � � �� � �

2 'UXJH�YUVWH��2WKHU�VSHFLHV�
(ULJHURQ�DQQXXV (� � � � � �� �
3KDODULV�DUXQGLQDFHD (� � � �� � � �
6DOL[�FLQHUHD (� � � �� � � �
%URPXV�VS� (� � � �� � � �
3LFULV�KLHUDFLRLGHV (� � � � � �� �

0/ 0DKRYL�LQ�OLÇDML��0RVVHV�DQG�OLFKHQV�
7RUWHOOD�VS� (� � � �� � � �
5K\WLGLXP�UXJRVXP (� � � �� � � �
7KXLGLXP�DELHWLQXP (� � � �� � � �
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,JRU�'$.6.2%/(5
7KH�6FLHQWLILF�5HVHDUFK�&HQWUH�RI�6$6$��-RYDQ�+DGÌL�,QVWLWXWH�RI�%LRORJ\��7KH�5HJLRQDO�5HVHDUFK�8QLW�7ROPLQ�

6,������7ROPLQ��%UXQRY�GUHYRUHG�����6ORYHQLD
(�PDLO��LJRU�GDNVNREOHU#JXHVW�DUQHV�VL

.OHPHQ�=$95Ç1,.
6ORYHQLDQ�0XVHXP�RI�1DWXUDO�+LVWRU\��$OSLQXP�-XOLDQD�LQ�7UHQWD��6,������6RáD��6ORYHQLD

6800$5<

$SSO\LQJ�WKH�VWDQGDUG�&HQWUDO�(XURSHDQ�SK\WRVRFLRORJLFDO�PHWKRG��%UDXQ�%ODQTXHW���������WKH�DXWKRUV�VWXGLHG�WKH
GU\�PHDGRZV�RQ�IOXYLDO�GHSRVLWV�QHDU�WKH�YLOODJH�RI�6RßD��WKH�-XOLDQ�$OSV��7ULJODY�1DWLRQDO�3DUN���RQ�WKH�OHIW�EDQN�RI�WKH
/HSHQLFD� QHDU� WKH� FRQIOXHQFH�ZLWK� WKH� 6RßD� DQG� LQ� =D�2WRNL� RQ� WKH� OHIW� EDQN� RI� WKH� 6RßD� GRZQVWUHDP� IURP� WKH
FRQIOXHQFH��:LWK� DQ� DQDO\VLV� RI� ��� UHOHYnV�� WKH\� FODVVLILHG� WKHVH�PHDGRZV� LQWR� WKUHH� DVVRFLDWLRQV�� 6WDQGV� RI� WKH
DVVRFLDWLRQV� 5DQXQFXOR� EXOERVL�$UUKHQDWKHUHWXP� HODWLRULV� �DOOLDQFH� $UUKHQDWKHULRQ� HODWLRULV�� FODVV� 0ROLQLR�
$UUKHQDWKHUHWHD�� DQG� &HQWDXUHR� GLFKURDQWKDH�*OREXODULHWXP� FRUGLIROLDH� �DOOLDQFH� 6DWXUHLRQ� VXEVSLFDWDH�� RUGHU
6FRU]RQHUR�&KU\VRSRJRQHWDOLD��FODVV�)HVWXFR�%URPHWHD��ZHUH�GHWHUPLQHG�RQO\�RQ�VPDOO�VXUIDFHV��0RVW�RI�WKH�UHOHYnV
ZHUH�� DIWHU� FRPSDULVRQ� ZLWK� VLPLODU� �VHPL�GU\� PHDGRZV� RI� )ULXOL�� 6ORYHQLD� DQG� &URDWLD�� FODVVLILHG� LQWR� WKH� QHZ
DVVRFLDWLRQ�*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL�DVV��QRY��KRF�ORFR��VXEDOOLDQFH�+\SRFKRHULGLRQ�PDFXODWDH��DOOLDQFH
6FRU]RQHULRQ� YLOORVDH�� RUGHU� 6FRU]RQHUR�&KU\VRSRJRQHWDOLD�� FODVV� )HVWXFR�%URPHWHD�� KRORW\SXV� LV� UHOHYn�1R�� �� LQ
7DEOH����� ,WV� VWDQGV�DUH�FKDUDFWHULVHG�E\�FHUWDLQ�GLDJQRVWLF� VSHFLHV�RI� ,OO\ULDQ�6XEPHGLWHUUDQHDQ�JUDVVODQGV� IURP� WKH
RUGHU�6FRU]RQHUR�&KU\VRSRJRQHWDOLD�JURZLQJ� WRJHWKHU�ZLWK� VRPH�GLDJQRVWLF� VSHFLHV�RI� VXEDOSLQH�DOSLQH� JUDVVODQGV
IURP� WKH�FODVV�(O\QR�6HVOHULHWHD��'LIIHUHQWLDO� WD[D�RI� WKH�QHZ�DVVRFLDWLRQ�DUH�*HQWLDQHOOD�SLORVD��3ULPXOD�YHULV�VXEVS�
FROXPQDH��3ODQWDJR�KRORVWHXP��5DQXQFXOXV�FDULQWKLDFXV��2UFKLV�FRULRSKRUD�VXEVS��FRULRSKRUD�DQG�2��PLOLWDULV��7KHLU
JURZLQJ� WRJHWKHU� LQGLFDWHV� GHDOSLQH� ULYHULQH� GU\� JUDVVODQG� LQ� DQ� $OSLQH� YDOOH\� ZLWK� D� QRWDEOH� 6XEPHGLWHUUDQHDQ
LQIOXHQFH�� ���� YDVFXODU� SODQWV� KDYH� EHHQ� UHFRUGHG� LQ� WKH� UHVHDUFKHG�PHDGRZV� VR� IDU�� 7HQ� RI� WKHVH� VSHFLHV� DUH
SURWHFWHG� LQ� 6ORYHQLD� DQG� HOHYHQ� DUH� RQ� WKH� 5HG� /LVW� RI� 6ORYHQLD��8QWLO� QRZ�� WZR� RI� WKH� WD[D�� QDPHO\�$VWUDJDOXV
RQREU\FKLV�DQG�3ODQWDJR�DUJHQWHD�VXEVS��OLEXUQLFD��KDYH�QRW�HYHQ�EHHQ�NQRZQ�LQ�WKH�IORUD�RI�WKH�6ORYHQLDQ�SDUW�RI�WKH
-XOLDQ� $OSV�� 0RVW� RI� WKH� SURWHFWHG� RU� HQGDQJHUHG� VSHFLHV� FRPH� IURP� WKH� IDPLO\� RI� RUFKLGV� �2UFKLGDFHDH��� H�J�
+HUPLQLXP�PRQRUFKLV�DQG�2UFKLV�XVWXODWD��7KH�PRVW�GLVWLQFWLYH�SODQW�RI�WKHVH�PHDGRZV�LV�2UFKLV�FRULRSKRUD�VXEVS�
FRULRSKRUD��DQ�RUFKLG�ZKRVH�GHFOLQH�KDV�EHHQ�FRQVLGHUDEOH�LQ�6ORYHQLD�DV�ZHOO�DV�HOVHZKHUH�LQ�&HQWUDO�(XURSH��7KH
UHVHDUFKHG� VWDQGV�EHORQJ� WR� D�KDELWDW� W\SH�RI� VHPL�QDWXUDO�GU\� JUDVVODQGV�RQ� FDOFDUHRXV� VRLO� �)HVWXFR�%URPHWHD��RI
(XURSHDQ� FRQVHUYDWLRQ� FRQFHUQ�� 7KH� DXWKRUV� SURSRVH� WKDW� WKH�PDQDJHU� RI� WKH� DUHD�� 7ULJODY�1DWLRQDO� 3DUN�� VKRXOG
HQFRXUDJH� WKH�RZQHUV�RI� WKHVH�PHDGRZV� WR� DOORZ�RU� FRQWLQXH� WKHLU� DQQXDO� ODWH�PRZLQJ� �QRW�EHIRUH�PLG�-XO\�� DQG
VXSSRUW�WKH�6RßD�+XQWLQJ�6RFLHW\��ZKRVH�PHPEHUV�KDYH�DOUHDG\�EHHQ�PRZLQJ�WKH�SORWV�RI�=D�2WRNL�

.H\�ZRUGV��SK\WRVRFLRORJ\���VHPL�GU\�PHDGRZV��)HVWXFR�%URPHWHD��2UFKLV�FRULRSKRUD��1DWXUD�������WKH�-XOLDQ�$OSV

/,7(5$785$

$HVFKLPDQQ��'��� .�� /DXEHU��'��0��0RVHU� 	� -��3�� 7KH�
XULOODW� �������� )ORUD� DOSLQD�� %G�� ��� ��� ��� +DXSW� 9HUODJ�
%HUQ��6WXWWJDUW��:LHQ�������S���������S�������S�
%UDXQ�%ODQTXHW�� -�� �������� 3IODQ]HQVR]LRORJLH�� *UXQG�
]�JH�GHU�9HJHWDWLRQVNXQGH�����$XIODJH��6SULQJHU��:LHQ�
1HZ�<RUN������S�
%XVHU�� 6�� �������� 7ROPDá� OLVWRY� 7ROPLQ� LQ� 9LGHP� �8GL�
QH��� 2VQRYQD� JHRORÊND� NDUWD� 6)5-� �� �� �������� =YH]QL
JHRORÊNL�]DYRG��%HRJUDG������VWU�

%XVHU��6�� ��������2VQRYQD�JHRORÊND�NDUWD� 6)5-��7ROPLQ
LQ�9LGHP�������������=YH]QL�JHRORÊNL�]DYRG��%HRJUDG�
ÝXÇLQ��%����������5DVWOLQVWYR�%UHJLQMVNHJD�NRWD��=DORÌED
=5&�6$=8��/MXEOMDQD������VWU�
'DNVNREOHU��,����������9UVWD�3DUDGLVHD�OLOLDVWUXP��/���%HU�
WRO��Y�.UQVNHP�SRJRUMX� �-XOLMVNH�$OSH���5D]SUDYH���� UD]�
UHGD�6$=8����������������
'DNVNREOHU�� ,�� �����D��� 3LRQLUVNR� VPUHNRYMH� QDG� VHGD�
QMR� �DQWURSRJHQR�� ]JRUQMR� JR]GQR�PHMR� Y� MXÌQLK� -XOLM�
VNLK�$OSDK��SULPHU�L]�]JRUQMH�%DÊNH�GROLQH���+DFTXHWLD�
������������
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'DNVNREOHU��,�������E���)ORULVWLáQH�QRYRVWL�L]�3RVRáMD�LQ
VRVHGQMLK� REPRáLM� Y� ]DKRGQL� 6ORYHQLML� �� ,,,��+ODGQLNLD�
�������������
'DNVNREOHU�� ,�� �������� )LWRFHQRORÊND� LQ� IORULVWLáQD� DQD�
OL]D� REUHáQLK� JR]GRY� Y� 3RVRáMX� �]DKRGQD� 6ORYHQLMD��
3K\WRVRFLRORJLFDO�DQG�IORULVWLF�DQDO\VLV�RI�ULYHULQH�IRUHVWV
LQ� WKH�6RáD�9DOOH\� �ZHVWHUQ�6ORYHQLD���5D]SUDYH���� UD]�
UHGD�6$=8����������������
'DNVNREOHU�� ,���:��5��)UDQ]��*��6HOMDN� ��������&RPPX�
QLWLHV�ZLWK�(U\QJLXP�DOSLQXP�LQ�WKH�VRXWKHUQ�-XOLDQ�$OSV
�0WV��àUQD�SUVW�DQG�3RUH]HQ���+DFTXHWLD���������������
'DNVNREOHU�� ,���%��9UHÇ�	�%��$QGHUOH� ��������1RYRVWL�Y
IORUL�VORYHQVNHJD�GHOD�-XOLMVNLK�$OS��5D]SUDYH����UD]UHGD
6$=8�����������������
'DNVNREOHU�� ,��� %�� 9UHÇ� 	� %�� $QGHUOH� �Y� SULSUDYL��
1RYRVWL� Y� IORUL� -XOLMVNLK� $OS� �VHYHUR]DKRGQD� 6ORYHQLMD��
5D]SUDYH����UD]UHGD�6$=8�
'ROLQDU�� %�� �������� =DGQMD� 7UHQWD�� YUW� UHGNLK� RUKLGHM�
0RM�PDOL�VYHW���������������
)HROL� &KLDSHOOD�� /�� 	� /�� 3ROGLQL� �������� 3UDWL� H� SDVFROL
GHO� )ULXOL� �1(� ,WDOLD�� VX� VXEVWUDWL� EDVLFL�� 6WXG�� *HRERWD�
QLFD������������
)UDKP��-��3��	�:��)UH\���������0RRVIORUD�����$XIO��87%�
(XJHQ�8OPHU��6WXWWJDUW������S�
*REER��*��	�/��3ROGLQL���������/D�GLYHUVLWj�IORULVWLFD�GHO
SDUFR� GHOOH� 3UHDOSL� *LXOLH�� $WODQWH� FRURORJLFR�� 8QLYHU�
VLWj�GHJOL�6WXGL�GL�7ULHVWH��7ULHVWH������S�
-RJDQ��1�������D���2UFKLGDFHDH���NXNDYLáHYNH��9��0DU�
WLQáLá��$��HW� DO�� �XU����0DOD� IORUD�6ORYHQLMH��.OMXá�]D�GR�
ORáDQMH� SUDSURWQLF� LQ� VHPHQN�� 7HKQLÊND� ]DORÌED� 6ORYH�
QLMH��/MXEOMDQD��VWU����������
-RJDQ��1�������E���3ODQWDJLQDFHDH���WUSRWáHYNH��9��0DU�
WLQáLá��$��HW� DO�� �XU����0DOD� IORUD�6ORYHQLMH��.OMXá�]D�GR�
ORáDQMH� SUDSURWQLF� LQ� VHPHQN�� 7HKQLÊND� ]DORÌED� 6ORYH�
QLMH��/MXEOMDQD��VWU����������
-RJDQ��1���7��%DÞLÞ��%��)UDMPDQ��,��/HVNRYDU��'��1DJOLÞ��$�
3RGREQLN�� %�� 5R]PDQ�� 6�� 6WUJXOF� .UDMÇHN� 	� %�� 7UÞDN
��������*UDGLYR�]D�$WODV�IORUH�6ORYHQLMH��&HQWHU�]D�NDUWR�
JUDILMR� IDYQH� LQ� IORUH��0LNODYÌ� QD�'UDYVNHP� SROMX�� ���
VWU�
-RJDQ�� 1��� 0�� .DOLJDULÞ�� ,�� /HVNRYDU�� $�� 6HOLÇNDU� 	� -�
'REUDYHF� �������� +DELWDWQL� WLSL� 6ORYHQLMH� +76� �����
$562��/MXEOMDQD�����VWU�
-XUNRYÇHN��%�������D���7ROPDá� OLVWRY�%HOMDN� LQ�3RQWHED�
2VQRYQD� JHRORÊND� NDUWD� 6)5-� �� �� �������� =YH]QL� JHR�
ORÊNL�]DYRG��%HRJUDG�����VWU�
-XUNRYÇHN��%�������E���2VQRYQD�JHRORÊND�NDUWD�6)5-��%H�
OMDN�LQ�3RQWHED�������������=YH]QL�JHRORÊNL�]DYRG��%HR�
JUDG�
.DOLJDULÞ�� 0�� �������� 5DVWOLQVWYR� 3ULPRUVNHJD� NUDVD� LQ
6ORYHQVNH� ,VWUH�� WUDYQLNL� LQ� SDÊQLNL�� .QMLÌQLFD� $QQDOHV
0DMRUD��.RSHU������VWU�
.DOLJDULÞ�� 0�� 	� 6�� ÆNRUQLN� �������� 9DULHW\� RI� GU\� DQG
VHPL�GU\� VHFRQGDU\� JUDVVODQGV� �)HVWXFR�%URPHWHD�� LQ
6ORYHQLD� �� FRQWDFW� DUHD� RI� GLIIHUHQW� JHRHOHPHQWV�� 5D]�
SUDYH����UD]UHGD�6$=8�����������������

/HVNRYDU��,��	�1��-RJDQ���������+DELWDWQL�WLSL�LQ�1DWXUD
������3URWHXV��������������������
0DUWLQÞLÞ�� $�� �������� 6H]QDP� OLVWQDWLK� PDKRY� �%U\R�
SVLGD��6ORYHQLMH��+DFTXHWLD���������������
0DUWLQÞLÞ�� $��� 7�� :UDEHU�� 1�� -RJDQ�� $�� 3RGREQLN�� %�
7XUN��%��9UHÇ��9��5DYQLN��%��)UDMPDQ��6��6WUJXOF�.UDMÇHN�
%�� 7UÞDN�� 7�� %DÞLÞ��0�� $�� )LVFKHU�� .�� (OHU� 	� %�� 6XULQD
�������� 0DOD� IORUD� 6ORYHQLMH�� .OMXá� ]D� GRORáDQMH� SUD�
SURWQLF�LQ�VHPHQN������GRSROQMHQD�LQ�VSUHPHQMHQD�L]GD�
MD��7HKQLÊND�]DORÌED�6ORYHQLMH��/MXEOMDQD������VWU�
0HNLQGD�0DMDURQ�� 7�� �������� .OLPDWRJUDILMD� 6ORYHQLMH�
7HPSHUDWXUD� ]UDND� ����������� +LGURPHWHRURORÊNL� ]D�
YRG�5HSXEOLNH�6ORYHQLMH��/MXEOMDQD������VWU�
3HUNR�� 0�� /�� �������� 'LH� 2UFKLGHHQ� .lUQWHQV�� +HL�
PLVFKH� $UWHQ�� ,NRQRJUDSKLH�� 9HUEUHLWXQJ�� {NRORJLVFKH
$QVSU�FKH�� *HIlKUGHUXQJ� XQG� 6FKXW]�� $UJH� 1DWXU�
VFKXW]��.ODJHQIXUW������S�
3RGDQL�� -�� �������� 6<1�7$;� ������ &RPSXWHU� SURJUDPV
IRU� GDWD� DQDO\VLV� LQ� HFRORJ\� DQG� V\VWHPDWLFV�� 8VHU
V
PDQXDO��6FLHQWLD��%XGDSHVW�����SS�
3ROGLQL�� /�� �������� 1XRYR� $WODQWH� FRURORJLFR� GHOOH� SL�
DQWH� YDVFRODUL� QHO� )ULXOL� 9HQH]LD�*LXOLD�� 5HJLRQH� )9*�
$]��3DUFKL�H�)RUHVWH�5HJ���8QLYHUVLWj�GHJOL�6WXGL�GL�7UL�
HVWH������S�
3UHVVHU�� +�� �������� 'LH� 2UFKLGHHQ� 0LWWHOHXURSDV� XQG
GHU�$OSHQ�����$XI��(FRPHG��/DQGEHUJ�/HFK������S�
5DYQLN��9����������3ODQWDJR�DUJHQWHD�&KDL[�LQ�9LOO��VXE�
VS�� OLEXUQFD� 9�� 5DYQLN� VXEVS�� QRYD�� %LRO�� YHVWQ��� ������
������
5DYQLN��9����������2UKLGHMH�6ORYHQLMH��7HKQLÊND�]DORÌED
6ORYHQLMH��/MXEOMDQD������VWU�
6HOLÇNDU��7���%��9UHÇ�	�$��6HOLÇNDU���������)OR9HJ6L�����
5DáXQDOQLÊNL� SURJUDP� ]D� XUHMDQMH� LQ� DQDOL]R� ELRORÊNLK
SRGDWNRY��%LRORÊNL�LQÊWLWXW�=5&�6$=8��/MXEOMDQD�
6NREHUQH��3����������1DUDYD�QD�GODQL��=DYDURYDQH�UDVW�
OLQH�6ORYHQLMH��ËHSQL�YRGQLN��0ODGLQVND�NQMLJD��/MXEOMD�
QD������VWU�
6XULQD�� %�� �������� 6XEDOSLQVND� LQ� DOSLQVND� YHJHWDFLMD
.UQVNHJD�SRJRUMD�Y�-XOLMVNLK�$OSDK��6FRSROLD������������
ÆNRUQLN��6�� ��������$�FRQWULEXWLRQ� WR� WKH� NQRZOHGJH�RI
GU\� JUDVVODQG� YHJHWDWLRQ� RI� WKH�%URPHWDOLD� HUHFWL� .RFK
�����RUGHU�LQ�6ORYHQLD��$FWD�%LRO��6ORY����������������
ÆNRUQLN��6��	�0��.DOLJDULÞ���������5HODWLRQ�EHWZHHQ�HQ�
YLURQPHQWDO�YDULDEOHV��VSHFLHV�ULFKQHV�DQG�VSHFLHV�FRP�
SRVLWLRQ� RI� 6ORYHQLDQ� VHPL�GU\� PHDGRZV� RI�0DVREUR�
PLRQ� HUHFWL� DOOLDQFH�� $QQDOHV�� 6HU�� +LVW�� 1DW��� ������
��������
ÆXJDU�� ,�� �������� %LOMQL� VYLMHW� 6DPRJRUVNRJ� JRUMD�� 'RN�
WRUVND�GLVHUWDFLMD��6YHXáLOLÊWH�X�=DJUHEX��=DJUHE�
7RPDÉLÞ�� *�� �������� 6HQRÌHWL� LQ� SDÊQLNL� QD� SOLWYLK�
SXVWLK� LQ� VXKLK� WOHK� 6ORYHQLMH�� =ERUQLN� 3ULURGRVORYQHJD
GUXÊWYD��/MXEOMDQD�����������
8UDGQL� OLVW� 56����������3UDYLOQLN� R� XYUVWLWYL� RJURÌHQLK
UDVWOLQVNLK� LQ� ÌLYDOVNLK� YUVW� Y� UGHáL� VH]QDP�� 3ULORJD� ��
5GHáL� VH]QDP� SUDSURWQLF� LQ� VHPHQN� �3WHULGRSK\WD� 	
6SHUPDWRSK\WD���8/�56�����������/MXEOMDQD��������������
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:UDEHU�� 7�� �������� )ORULVWLND� Y� 6ORYHQLML� Y� OHWX� �����
%LRO��YHVWQ���������������
:UDEHU�� 7�� �������� 6WR� ]QDPHQLWLK� UDVWOLQ� QD� 6ORYHQ�
VNHP��3UHÊHUQRYD�GUXÌED��/MXEOMDQD������VWU�
=DYUÇQLN�� .�� �������� 6WHQLáMD� NXNDYLFD�� (SLFHQWHU�� ����
����VWU�����
=XSDQÞLÞ��%�� ��������.OLPDWRJUDILMD�6ORYHQLMH��3DGDYLQH
�����������+LGURPHWHRURORÊNL�]DYRG�5HSXEOLNH�6ORYH�
QLMH��/MXEOMDQD������VWU�

'2'$7(.���$33(1',;

6H]QDP�VLQWDNVRQRY�]�QMLKRYLPL�DYWRUML��/LVW�RI�V\QWD[D
ZLWK�DXWKRUV��

$QHPRQR�WULIROLDH�)DJHWXP�7UHJXERY�����
$UUKHQDWKHUHWDOLD�5��7�[HQ�����
$UUKHQDWKHULRQ�HODWLRULV�.RFK�����
$YHQXOR� SUDHXVWDH�%URPHWXP� HUHFWL� 3ROGLQL� HW� )HROL
&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
%URPHWDOLD�HUHFWL�.RFK�����
%URPR�%UDFK\SRGLHWXP�SLQQDWL�3HWNRYÊHN�����
%XSOHXUR�%URPHWXP� FRQGHQVDWL� 3ROGLQL� HW� )HROL� &KLD�
SHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
&DOOXQR�8OLFHWHD�%U��%O��	�5��7�[HQ�H[�.OLND�����
&HQWDXUHQLRQ� GLFKURDQWKDH� �3LJQDWWWL� ������ 3ROGLQL� HW
)HROL�&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
&HQWDXUHR� GLFKURDQWKDH�*OREXODULHWXP� FRUGLIROLDH� 3LJ�
QDWWL�����
(O\QR�6HVOHULHWHD�%U��%O������
(ULFR�3LQHWHD�,��+RUYDW�����
)HVWXFHWDOLD�YDOHVLDFDH�%U��%O��	�7�[HQ�LQ�%U��%O������

)HVWXFR�%URPHWHD�%U��%O��	�7�[HQ�����
+\SRFKRHULGLRQ� PDFXODWDH� �+RUYDWLß� ������ 3ROGLQL� HW
)HROL�&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
*HQWLDQHOOR�SLORVDH�%URPHWXP�HUHFWL�DVV��QRY��KRF�ORFR
.RHOHULR�&RU\QHSKRUHWHD� .OLND� LQ� .OLND� 	� 1RYiN� ����
� �6HGR�6FOHUDQWKHWHD�%U��%O�������
/DPLR� RUYDODH�6DOLFHWXP� HOHDJQL� 'DNVNREOHU�� ÉLOF� 	
àXÊLQ�H[�'DNVNREOHU�����
0HVREURPLRQ�=ROOHU�����
0ROLQLR�$UUKHQDWKHUHWHD� 5�� 7�[HQ� ����� HP�� 5�� 7�[HQ
����
0ROLQLRQ�:��.RFK�����
2QREU\FKLGR�DUHQDULDH�%URPHWXP�HUHFWL�3ROGLQL�HW�)HROL
&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
4XHUFHWDOLD�SXEHVFHQWLV�.OLND�����
4XHUFR�)DJHWHD�%U��%O��	�9OLHJ������
5DQXQFXOR� EXOERVL�$UUKHQDWKHUHWXP� (OOPDXHU� LQ� (OO�
PDXHU�	�0XFLQD�����
6DOLFHWXP�LQFDQR�SXUSXUHDH�6LOOLQJHU�����
6DWXUHLRQ�VXEVSLFDWDH�+RUYDW�����
6DWXUHMR�YDULHJDWDH�%URPHWXP�FRQGHQVDWL�3ROGLQL�HW�)H�
ROL�&KLDSHOOD�LQ�)HROL�&KLDSHOOD�HW�3ROGLQL�����
6FKHXFK]HULR�&DULFHWHD�IXVFDH�7�[HQ�����
6FDELRVR�KODGQLNLDQDH�&DULFHWXP�KXPLOLV��+RUYDW������
7RPDÌLá� �����  � %URPR�3ODQWDJLQHWXP� PHGLDH� +RUYDW
�����������
6FRU]RQHUR�&KU\VRSRJRQHWDOLD� +RUYDWLß� 	� +RUYDW� LQ
+RUYDWLß������ �6FRU]RQHUHWDOLD�YLOORVDH�+RUYDWLß�����
6FRU]RQHULRQ�YLOORVDH�+RUYDWLß�����
7KODVSLHWHD�URWXQGLIROLL�%U��%O��LQ�%U��%O��	�-HQQ\�����
7ULIROLR�*HUDQLHWHD�7K��0�OOHU�����
9DFFLQLR�3LFHHWHD�%U��%O�������HPHQG��=XSDQáLá�������
����


