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3R�VWDQGDUGQL�VUHGQMHHYURSVNL�ILWRFHQRORÈNL�PHWRGL�VPR�Y�OHWLK������LQ������SUHXßLOL�QHNDWHUH�]DQLPLYH�JR]GQH
VHVWRMH� QD�.UDVX� �MXJR]DKRGQD� 6ORYHQLMD��� %XNRY� VHVWRM� Y� NRWDQML�'UDJD� SUL� YDVL� 3RQLNYH� VPR� XYUVWLOL� Y� DVRFLDFLMR
2UQLWKRJDOR� S\UHQDLFL�)DJHWXP�� 3LRQLUVNL� VHVWRML� SOHPHQLWLK� OLVWDYFHY� SUL� YDVL� 6YHWR� LQ� SRG� ÉHOH]QLPL� YUDWL� �SRG
7UVWHOMHP��VHYHURY]KRGQR�RG�YDVL�/LSD��VR�QDVWDOL�QD�UDVWLÈßLK��NL�MLK�MH�PHG�SUYR�VYHWRYQR�YRMQR�RßLWQR�SUHREOLNRYDO
ßORYHN�� =DUDGL� ÈWHYLOQLK� QLWURILOQLK� YUVW�� LQGLNDWRUMHY� DQWURSRJHQLK� YSOLYRY�� WH� GUXJRWQH� VHVWRMH� XYUÈßDPR� Y� QRYR
DVRFLDFLMR� ]� ]DßDVQLP� LPHQRP� 9HURQLFR� VXEOREDWDH�)UD[LQHWXP� H[FHOVLRULV� QRP�� SURY�� 9� ERWDQLßQR� ÊH� SUHFHM
UD]LVNDQLK� ÇNRFMDQVNLK� MDPDK� LQ� QMLKRYL� RNROLFL� VPR� XJRWRYLOL� WXGL� IUDJPHQWH� VHVWRMHY� DVRFLDFLM� &RU\GDOLGR�
2VWU\HWXP��6D[LIUDJR�SHWUDHDH�7LOLHWXP�SODW\SK\OOL�LQ�9HUDWUR�QLJUL�)UD[LQHWXP�

.OMXÞQH�EHVHGH��ILWRFHQRORJLMD��VLQVLVWHPDWLND��SOHPHQLWL�OLVWDYFL��$UHPRQLR�)DJLRQ��(U\WKURQLR�&DUSLQLRQ��2VWU\R�
7LOLHQLRQ��ÉNRFMDQVNH�MDPH��6ORYHQLMD
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6HJXHQGR�LO�PHWRGR�ILWRFHQRORJLFR�FHQWURHXURSHR�VWDQGDUG��O¢DXWRUH�KD�VWXGLDWR�DOFXQH�LQWHUHVVDQWL�DUHH�ERVFKLYH
VXO� &DUVR� �6ORYHQLD� VXG�RFFLGHQWDOH�� QHJOL� DQQL� ����� H� ������ ,O� IDJJHWR� QHOOD� YDOOH� GL� 'UDJD� LQ� SURVVLPLWi� GHO
YLOODJJLR�GL�3RQLNYH�o� VWDWR� LQVHULWR� QHOO¢DVVRFLD]LRQH�2UQLWKRJDOR� S\UHQDLFL�)DJHWXP�� ,� ERVFKL� SLRQLHUL� IRUPDWL� GD
DOEHUL� D� IRJOLD� FDGXFD�QRELOL� YLFLQR� DO� YLOODJJLR� GL� 6YHWR� H� DL� SLHGL� GHOOD� ORFDOLWi� GL� ÉHOH]QD� YUDWD� �D� QRUG�HVW� GHO
YLOODJJLR� GL� /LSD�� VL� VRQR� VYLOXSSDWL� VX� WHUUHQL� ULPRGHOODWL� GDOO¢XRPR� GXUDQWH� OD� SULPD� JXHUUD� PRQGLDOH�� 9LVWD� OD
SUHVHQ]D� GL� QXPHURVH� VSHFLH� QLWURILOH�� LQGLFDWRUL� GL� LQIOXVVL� DQWURSLFL�� WDOL� ERVFKL� YHQJRQR� LQVHULWL� LQ� XQD� QXRYD
DVVRFLD]LRQH�SURYYLVRULDPHQWH�FKLDPDWD�9HURQLFR�VXEOREDWDH�)UD[LQHWXP�H[FHOVLRULV�QRP��SURY��1HOOH�*URWWH�GL�6DQ
&DQ]LDQR��ULFHUFDWH�EHQH�GDO�SXQWR�GL�YLVWD�ERWDQLFR��H�QHL�GLQWRUQL�O¢DXWRUH�ULSRUWD�OD�SUHVHQ]D�GL�IUDPPHQWL�ERVFKLYL
DSSDUWHQHQWL� DOOH� DVVRFLD]LRQL� &RU\GDOLGR�2VWU\HWXP�� 6D[LIUDJR� SHWUDHDH�7LOLHWXP� SODW\SK\OOL� H� 9HUDWUR� QLJUL�
)UD[LQHWXP�

3DUROH�FKLDYH��ILWRFHQRORJLD��VLQVLVWHPDWLFD��DOEHUL�D�IRJOLD�FDGXFD�QRELOL��$UHPRQLR�)DJLRQ��(U\WKURQLR�&DUSLQLRQ�
2VWU\R�7LOLHQLRQ��*URWWH�GL�6DQ�&DQ]LDQR��6ORYHQLD

9�VSRPLQ�VORYHQVNHPX�ILWRFHQRORJX�GU��0LODQX�3LVNHUQLNX������������
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*R]GQR� UDVWMH�.UDVD� MH�GREUR� UD]LVNDQR� LQ� WHPHOMLWR
GRNXPHQWLUDQR� V� ÊWHYLOQLPL� REMDYDPL�� 0HG� PQRJLPL
DYWRUML��NL�VR�SUHXáHYDOL�WXNDMÊQMR�JR]GQR�YHJHWDFLMR��QDM
QDÊWHMHPR� OH� QHNDWHUH�� 0�� :UDEHU� �QSU�� ������ �����
�������������3ROGLQL�������������������������LQ�GUXJH
REMDYH��� 3LVNHUQLN� ������� ������ ������ ����� LQ� GUXJH
REMDYH��� =XSDQáLá� �QSU�� ������ ����D�� E��� =XSDQáLá� 	
ËDJDU� ������� LGU�� =ELUQH� SRGDWNH� R� .UDVX� LQ� QMHJRYL
SRNUDMLQL� QDMGHPR� Y� REVHÌQLK� VWURNRYQLK�PRQRJUDILMDK
�QSU��.UDQMF��������������*DPV��������0LKHYF�� ������
]DQLPLYH� SRGDWNH� WXGL� Y� EROM� SROMXGQR� QDSLVDQLK� GHOLK
�QSU��*RJDOD���������5D]LVNDYH�R�SHVWURVWL�LQ�URGRYLWQRVWL
JR]GQLK�UDVWLÊá�VR�QDUHGLOL�JR]GDUML��QSU��8UEDQáLá�HW�DO��
������� R� QHNGDQML� SRGREL� NUDÊNHJD� JR]GD� SD� VR� SLVDOL
SDOLQRORJL��&XOLEHUJ��������������������ÉHUFHOM��������

0$7(5,$/�,1�0(72'(

9�OHWLK������LQ������VPR�SUL�QDÊLK�WHUHQVNLK�RJOHGLK
SR� VWDQGDUGQL� VUHGQMHHYURSVNL� PHWRGL� �%UXQ�%ODQTXHW�
������ QD� .UDVX� SRSLVDOL� QHNDM� ]DQLPLYLK� JR]GQLK� VH�
VWRMHY� �6O�� ���� ]EUDQH� SRSLVH� YQHVOL� Y� ED]R� SRGDWNRY
)OR9HJ6L� �6HOLÊNDU� HW� DO��� ������ LQ� MLK� PHG� VHERM� SUL�
PHUMDOL� ]�PHWRGDPD� KLHUDUKLáQH� NODVLILNDFLMH� LQ� ]� RUGL�
QDFLMVNR�PHWRGR� JODYQLK� NRRUGLQDW� �3&R$��� 8SRUDEOMDOL
VPR�SURJUDPVNL�SDNHW�6<1�7$;�������3RGDQL��������LQ
NRW�PHUR� UD]OLáQRVWL� NRPSOHPHQW� NRHILFLHQWD� �VLPLODULW\
UDWLR���.RPELQLUDQH�RFHQH�]DVWLUDQMD�LQ�SRJRVWQRVWL�VPR
SUHWYRULOL�]�YUVWLOQR�SUHWYRUER��NL�MR�MH�SUHGODJDO�YDQ�GHU
0DDUHO� �������� 5H]XOWDWH� QXPHULáQLK�PHWRG� VPR� NRP�
ELQLUDOL� V� NODVLáQR� XUHGLWYLMR� QD� SRGODJL� GLDJQRVWLáQLK
YUVW��2NROMVNH�UD]PHUH��JHRORÊND�SRGODJD��WOD��SRGQHEMH�
QD� .UDVX� SRY]HPDPR� SR� ÌH� RPHQMHQLK� PRQRJUDILMDK
�.UDQMF��������0LKHYF���������YLUL�]D�SRGQHEQH�SRGDWNH
VR� WXGL� 2JULQ� �������� %�� =XSDQáLá� ������� LQ�0HNLQGD�
0DMDURQ���������]D�SRGDWNH�R�JHRORÊNL�]JUDGEL�SD�%XVHU
�����D��E��LQ�-XUNRYÊHN�HW�DO���������

5D]LVNRYDQR�REPRáMH�LPD�]DOHGQR�VXEPHGLWHUDQVNR
SRGQHEMH�� V� SRYSUHáQR� OHWQR� WHPSHUDWXUR� ������ �&�� V
SRYSUHáQR� WHPSHUDWXUR� QDMKODGQHMÊHJD� PHVHFD� RNROL
�� �&� LQ� SRYSUHáQR� WHPSHUDWXUR� QDMWRSOHMÊHJD� PHVHFD
PHG� ��� LQ� ��� �&�� 3RYSUHáQD� OHWQD� NROLáLQD� SDGDYLQ� MH
PHG������PP�LQ������PP�

1RPHQNODWXUQL� LQ� WDNVRQRPVNL�YLU� ]D�SUDSURWQLFH� LQ
VHPHQNH�MH�0DOD�IORUD�6ORYHQLMH��0DUWLQáLá�HW�DO���������
UD]HQ�WDNVRQD�+HOOHERUXV�RGRUXV�:DOGVW��	�.LW��H[�:LOOG
YDU��LVWULDFXV�6FKLIIQ��1RPHQNODWXUQL�LQ�WDNVRQRPVNL�YLUL
]D�PDKRYH�VR�)UDKP�	�)UH\��������WHU�0DUWLQáLá��������
]D� OLÊDMH� SD�:LUWK� �������� 3UL� LPHQLK� LQ� VLQWDNVRQRPLML
]GUXÌE� Y� JODYQHP� VOHGLPR� DYWRUMHP� 5RELá� 	� $FFHWWR
������� LQ�$HVFKLPDQQ�HW� DO�� �����F��� SRSROQ� VH]QDP�]
QMLKRYLPL�DYWRUML�SD�MH�Y�GRGDWNX�

6O�� ��� 5D]LVNRYDQR� REPRàMH� ]� ORNDFLMDPL� SRSLVDQLK
JR]GQLK�VHVWRMHY�QD�]HPOMHYLGX�6ORYHQLMH�
)LJ�� ��� 5HVHDUFKHG� DUHD� ZLWK� WKH� ORFDOLWLHV� RI� WKH� UH�
FRUGHG�IRUHVW�VWDQGV�RQ�WKH�PDS�RI�6ORYHQLD�

5(=8/7$7,�,1�5$=35$9$

%XNRY�JR]G�Y�NRWDQML�'UDJD�SUL�3RQLNYDK

3UL�YDVL�3RQLNYH�MH�JORERND�NRWDQMD�'UDJD��6O������SR
NDWHUL�Y�GHÌHYMX�RGWHND�YRGD�Y�����P�JORERNR�LQ�����P
GROJR�YRGQR�MDPR��7URÊW���������6WUPD�SRERáMD�NRWDQMH
VR� SRUDVOD� ]� EXNRYLP� JR]GRP� �&XOLEHUJ�� ������� *HR�
ORÊND�SRGODJD� MH�NUHGQL�SORÊáDVWL� LQ� ODPLQLUDQL�DSQHQHF
]� URÌHQFL�� W�� L�� NRPHQVNL� DSQHQHF� �-XUNRYÊHN� HW� DO��
������� WOD� SD� VR�� ]DUDGL� SULPHVL� URÌHQFD�� QHNROLNR� ]D�
NLVDQD��7R�MH�MHURYLFD��]DUDGL�URÌHQáHYHJD�VNHOHWD�QDMEUÌ
QMHQ�SRGWLS�NUHPHQLFD� �'\VWULF�&DPELVROV�� �8UEDQáLá�HW
DO��� �������1DUHGLOL� VPR�GYD� SRSLVD� �7DE�� ���� HQHJD� QD
RVRMQL�LQ�GUXJHJD�QD�SULVRMQL�VWUDQL�NRWDQMH��3R�IORULVWLáQL
VHVWDYL� ODKNR�EXNRY�JR]G�Y�'UDJL�XYUVWLPR�Y�DVRFLDFLMR
2UQLWKRJDOR�S\UHQDLFL�)DJHWXP�0DULQáHN��3DSHÌ��'DNV�
NREOHU�	�=XSDQáLá�������QDMEUÌ�Y�QMHQR� WRSOROMXEQHMÊR
VXEDVRFLDFLMR�� �IUD[LQHWRVXP� RUQL� 'DNVNREOHU� ������ NL
VPR� MR� SRSLVDOL� SUHGYVHP� Y� IOLÊQLK� *RULÊNLK� %UGLK
�'DNVNREOHU�� ����D��� 9� ILWRJHRJUDIVNHP� VPLVOX� JR]G
EXNYH� LQ� SLUHQHMVNHJD� SWLáMHJD� POHND� Y� 'UDJL� SUL� 3R�
QLNYDK� YUHGQRWLPR� NRW� QRYR� JHRJUDIVNR� YDULDQWR�2UQL�
WKRJDOR�)DJHWXP� YDU�� JHRJU�� +HOOHERUXV� LVWULDFXV� YDU�
JHRJU�� QRYD� �KRORW\SXV� MH� SRSLV� �� Y� 7DEHOL� ���� 9� WR
JHRJUDIVNR� YDULDQWR� �WDNUDW� R]QDáHQR� NRW� QRP�� SURY��
VPR� ÌH� SUHG� OHWL� XYUVWLOL� WXGL� SRGREQH� VXEPRQWDQVNH
EXNRYH� VHVWRMH� Y� .RSUVNHP� JULáHYMX� �'DNVNREOHU�
����E��� 7DNVRQ�+HOOHERUXV� RGRUXV� YDU�� LVWULDFXV� ]DUDGL
]HOR� R]NHJD� DUHDOD�� NL� REVHJD� MXJR]DKRGQR� 6ORYHQLMR�
.UDV�� ,VWUR�� .YDUQHUVNH� RWRNH� LQ� 9HOHELW� �/DF]D�� �����
ILWRJHRJUDIVNR� GREUR� UD]OLNXMH� VXEPHGLWHUDQVNH� EXNRYH
JR]GQH� ]GUXÌEH� MXJR]DKRGQH� 6ORYHQLMH� RG� SRGREQLK
]GUXÌE�Y�3RVRáMX��'DNVNREOHU������E��������
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6O�� ��� 1DKDMDOLÉàH� EXNRYHJD� JR]GD� SUL� 3RQLNYDK�� �9LU�
'UËDYQD�WRSRJUDIVND�NDUWD�56������������*856��
)LJ�� ��� /RFDOLW\� RI� EHHFK� IRUHVW� QHDU� 3RQLNYH�� �6RXUFH�
6WDWH�WRSRJUDSKLFDO�PDS������������*856��

0��3LVNHUQLN� �LQ� OLWW���EL�SR�VYRML� UD]LVNRYDOQL�PHWRGL
EXNRY� JR]G� Y� 'UDJL� YUHGQRWLO� WDNROH�� SRSLV� ÊW�� �� MH

SRGREHQ� PLNURUHOLHIQL� ]GUXÌEL� 3RO\SRGLHWXP� LQWHUMHFWL
�Y� 3LVNHUQLN�� ������� SRSLV� ÊW�� �� SD� MH� SRGREHQ� PLNUR�
UHOLHIQL� ]GUXÌER� &ROFKLFHWXP� DXWXPQDOLV� �Y� 3LVNHUQLN�
������

%XNHY� MH� ELOD� Y� SUHWHNORVWL� QD� .UDVX� SUHFHM� EROM
SRJRVWD� GUHYHVQD� YUVWD� �WR� SRWUMXMHMR� WXGL� XJRWRYLWYH
SDOLQRORJRY��QSU��&XOLEHUJ�������������LQ�QMHQR�UHGNRVW
Y� WXNDMÊQML� UHDOQL� JR]GQL� YHJHWDFLML� SRYH]XMHPR� SUHG�
YVHP� V� VWROHWMD� WUDMDMRáLPL� DQWURSR]RRJHQLPL� YSOLYL�� 9
'UDJL� SUL� 3RQLNYDK� VH� MH� QDMEUÌ� RKUDQLOD� ]DUDGL� YHOLNH
VWUPLQH� SRERáLM�� JORERNLK� WDO� �NUHPHQLFD�� LQ� NUDMHYQR
KODGQHMÊHJD� SRGQHEMD�� 3RGREQLK� ]D� RKUDQLWHY� EXNRYLK
VHVWRMHY�XVWUH]QLK�QDKDMDOLÊá�LQ�UDVWLÊá�MH�QD�.UDVX�QDMEUÌ
YHá��$��0LKHYF� �RVHEQR�VSRURáLOR��QDV� MH� WDNR�RSR]RULO
QD�XVSHYDQMH�EXNYH�Y�NRWDQML�%XNRYQLN�SUL�'LYDáL�

3LRQLUVNL�JR]GRYL�SOHPHQLWLK�OLVWDYFHY�SUL�YDVL�6YHWR�LQ
SRG�ÈHOH]QLPL�YUDWL

6HYHUQR�RG�YDVL�6YHWR�Y�RVUáMX�.RPHQVNH�SODQRWH��OH
QHNDM� ����P� VHYHUR]DKRGQR� RG� ]DVHOND� 6DPáL�� QD� SR�
YUÊLQL�RNROL���KD�EROM�DOL�PDQM�UDYQHJD�LQ�SRQHNRG�SUHFHM
NDPQLWHJD� VYHWD� XVSHYD�PHÊDQ� SLRQLUVNL� JR]G�� GURJRY�
QMDN� LQ� PODMÊL� GHEHOMDN� SOHPHQLWLK� OLVWDYFHY�� YHOLNHJD
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MHVHQD�� RVWUROLVWQHJD� MDYRUMD�� JRUVNHJD� MDYRUMD� LQ� OLSH�
*R]G� SOHPHQLWLK� OLVWDYFHY�� QD� REUREMX� NDWHUHJD� VR� SR�
VDPH]QD�VWDUHMÊD�GUHYHVD�áUQHJD�ERUD�� MH�UD]ÊLUMHQ� OHYR�
SUHGYVHP� SD� GHVQR� RG� QHNGDQMH� ÊLURNH� LQ� XWUMHQH� YR�
MDÊNH�SRWL� �PXODWMHUH��SURWL�YDVL�/LSD���GDQHV� MH� WR�EROMÊL
NRORYR]� R]�� VODED�PDNDGDPVND� FHVWD� �6O�� ���� *HRORÊND
SRGODJD� MH� NUHGQL� SORÊáDVWL� DSQHQHF� ]� URÌHQFL� �W�� L�� NR�
PHQVNL� VNODGL�� �� %XVHU� �����E��� WOD� VR� Y� JODYQHP� UHQG�
]LQD��9� WHP� SLRQLUVNHP� JR]GX� VPR� QDUHGLOL� ÊWLUL� ILWRFH�
QRORÊNH�SRSLVH� �SRSLVL���GR���Y�7DEHOL�����9� VHVWDYL�QMH�
JRYH� ]HOLÊáQH� SODVWL� MH� RELOR� QLWURILOQLK� YUVW� UXGHUDOQLK
UDVWLÊá� �QDMRELOQHMÊD�PHG�QMLPL� MH�YUVWD�6P\UQLXP�SHUIR�
OLDWXP���3LRQLUVNL�JR]G� MH�GRPQHYQR� QDVWDO� QD� DQWURSR�
JHQR�SUHREOLNRYDQHP�UDVWLÊáX��'R�WHJD�SUHREOLNRYDQMD�MH
EUÌNRQH�SULÊOR�PHG�SUYR� VYHWRYQR� YRMQR�� 7DNUDW� MH� ELOD
YDV�6YHWR��NRW�SLÊH�0RáQLN���������PRáQR�L]NRULÊáDQD�]D
YRMDÊNR�XSRUDER����DYVWUR�RJUVNH� VRÊNH�DUPDGH��9�RNR�
OLFL� YDVL� VR� ELOD� UD]OLáQD� VNODGLÊáD�� WDERUL� LQ� EDUDNDUVND
QDVHOMD�]D�SRáLWHN�YRMDNRY�LQ�]D�UH]HUYQH�HQRWH�

3RGREQH� SLRQLUVNH� VHVWRMH� VPR� RSD]LOL� SRG� FHVWR
/LSD�'RUQEHUN� LQ� VLFHU� Y� NRWDQML� -H]HUR� SRG� ËHOH]QLPL
YUDWL� �VHYHURY]KRGQR� SRG� 7UVWHOMHP��� 7XGL� /LSD� MH� ELOD
PHG� SUYR� VYHWRYQR� YRMQR� Y� QHSRVUHGQHP� ]DOHGMX� DYV�
WULMVNLK� IURQWQLK� SRORÌDMHY�� 9� NRWDQML� -H]HUR� MH� ELO� YHOLN
RVNUERYDOQL� FHQWHU� DYVWUR�RJUVNH� YRMVNH� �0��0RáQLN�� LQ
OLWW���� 1D� ËHOH]QD� YUDWD� MH� ELO� L]� +XEOMD� SUL� $MGRYÊáLQL
VSHOMDQ� WXGL� YRGRYRG�� 7X� VWD� ELOD� YRGQD� áUSDOND� LQ
]ELUDOQLN�� YRGRYRG� VH� MH� QDGDOMHYDO� ]D� .RPHQ� LQ� *RU�
MDQVNR� LQ� GUXJL� NUDN� ]D� 2SDWMH� 6HOR� �0RáQLN�� LELG���
3RYUÊLQD� SLRQLUVNLK� VHVWRMHY� SOHPHQLWLK� OLVWDYFHY� Y
QHNROLNR�PUD]LÊáQL� NRWDQML� �Y� SULPHUMDYL� ]� RNROLFR� LPD
KODGQHMÊH�NUDMHYQR�SRGQHEMH��-H]HUR�MH�SRGREQD�NRW�SUL
YDVL�6YHWR��RNROL���KD��'UHYHVQD� VHVWDYD� MH� WX� QHNROLNR
GUXJDáQD� �� SUHYODGXMHWD� YHOLNL� MHVHQ� �YHáLQRPD� PODMÊD
GUHYHVD��GURJRYQMDN�� LQ�JRUVNL� MDYRU� �SRJRVWHMÊD� VWDUHMÊD
GUHYHVD��GHEHOMDN���]HOR�UHGND�MH�OLSD��9�]HOLÊáQL�SODVWL�MH�
SRGREQR� NRW� SUL� 6YHWHP�� SUHFHM� YUVW� QLWURILOQLK� LQ
UXGHUDOQLK� UDVWLÊá� UD]UHGRY� $UWHPLVLHWHD� YXOJDULV� VHQVX
$HVFKLPDQQ� HW� DO�� ����F� R]��*DOLR�8UWLFHWHD� VHQVX� /�
0XFLQD������ LQ�6WHOODULHWHD�PHGLDH��PHG�QMLPL� QDMEROM
RELOQD�NRSULYD��8UWLFD�GLRLFD���SUDY�WDNR�VR�SRJRVWH�YUVWH
JRMHQLK� WUDYQLNRY� �L]� UD]UHGD�0ROLQLR�$UUKHQDWKHUHWHD��
*HRORÊND� SRGODJD� MH� NUHGQL� R]�� SDOHRFHQVNL� DSQHQHF
�%XVHU������E��� WOD�QD�XUDYQDYL�VR�JORERND�� UMDYD��9LGQL
VR� VOHGRYL� SUHREOLNRYDQMD� SRYUÊMD�� RVWDQNL� ]LGRY� LSG�
1DUHGLOL�VPR�HQ�SRSLV�QD�NRPDM�QDJQMHQHP�SRERáMX�QD
RERGX�NRWDQMH�LQ�GYD�SRSLVD�Y�UDYQHP�GQX��9VHK�VHGHP
SRSLVRY� VPR� ]GUXÌLOL� Y� WDEHOR� �7DE�� ��� LQ� SR� SULáDNR�
YDQMX�VR�VH�SRSLVL��NL�VPR�MLK�QDUHGLOL�SUL�6YHWHP��]GUX�
ÌHYDOL� ORáHQR� RG� SRSLVRY�� NL� VPR� MLK� QDUHGLOL� SUL� ËH�
OH]QLK�YUDWLK��6LQVLVWHPDWVNR�YUHGQRWHQMH� WHK�GUXJRWQLK�
SLRQLUVNLK� VHVWRMHY� MH� WHÌDYQR�� 2� SRWHQFLDOQR� QDUDYQL
YHJHWDFLML� QD� WHK� UDVWLÊáLK� ODKNR� VNOHSDPR� OH� SRVUHGQR�
2EVWRMHáD�YUVWQD�VHVWDYD��XVSHYDQMH�LQ�SRJRVWQRVW�QHND�
WHULK� GLDJQRVWLáQLK� YUVW� ]YH]H� (U\WKURQLR�&DUSLQLRQ�
XVSHYDQMH� VXEPHGLWHUDQVNLK� YUVW� UHGD� 4XHUFHWDOLD

SXEHVFHQWLV� LQ�SRJRVWQRVW� YUVW� UD]UHGD�4XHUFR�)DJHWHD�
NDÌH� QD� SRWHQFLDOQD� UDVWLÊáD� VXEPHGLWHUDQVNHJD� JR]GD
EHOHJD�JDEUD� �2UQLWKRJDOR�S\UHQDLFL�&DUSLQHWXP�RVWU\H�
WRVXP� DOL� $VDUR�&DUSLQHWXP� EHWXOL��� 'LDJQRVWLáQH� ]D
]GUXÌEH�SOHPHQLWLK�OLVWDYFHY��]YH]D�7LOLR�$FHULRQ�V�� ODW�
R]��)UD[LQR�$FHULRQ�)XNDUHN������VHQVX�3��.RÊLU������
VR� OH� GRPLQDQWQH� GUHYHVQH� YUVWH�� )UD[LQXV� H[FHOVLRU�
7LOLD�SODW\SK\OORV��$FHU�SVHXGRSODWDQXV��$��SODWDQRLGHV�
Y� ]HOLÊáQL� SODVWL� WDNLK� YUVW� VNRUDM� QL� �L]MHPD� VWD� PRUGD
YUVWL� /DPLXP� RUYDOD� LQ�*HUDQLXP� UREHUWLDQXP� QD� SR�
VDPH]QLK�SRSLVLK��

3UHXáHQL� VHVWRML� VR� WRUHM� SR� QDVWDQNX� LQ� IORULVWLáQL
VHVWDYL�SUHFHM�GUXJDáQL�RG�GRVOHM�]QDQLK�]GUXÌE�SOHPH�
QLWLK�OLVWDYFHY�Y�6ORYHQLML�LQ�QMHQL�VRVHÊáLQL��.RÊLU��������
WXGL�RG�QHNDWHULK�]GUXÌE��RSLVDQLK�Y� VXEPHGLWHUDQVNHP
REPRáMX��QSU��$FFHWWR��������'DNVNREOHU��������.RÊLU�	
6XULQD���������1HNROLNR�VR�SRGREQL�GUXJRWQL�]GUXÌEL�YH�
OLNHJD�MHVHQD�LQ�SLUHQHMVNHJD�SWLáMHJD�POHND��2UQLWKRJDOR
S\UHQDLFL�)UD[LQHWXP� H[FHOVLRULV� àXÊLQ� 	� 'DNVNREOHU
����� QRP�� SURY���� NL� XVSHYD� Y� 3RVRáMX� QD� QHNGDQMLK
NPHWLMVNLK� SRYUÊLQDK� QD� IOLÊX�� QD� SRWHQFLDOQLK� UDVWLÊáLK
SRGJRUVNHJD� EXNRYHJD� JR]GD�� QDMYHá� VNXSQLK� YUVW� SD
LPDMR� V� VHVWRML� DVRFLDFLMH� 3DHRQLR� RIILFLQDOLV�7LOLHWXP
SODW\SK\OOL��NL�VWD�MR�.RÊLU�	�6XULQD��������RSLVDOD�Y�PRQ�
WDQVNHP� SDVX� Y� VORYHQVNHP� GHOX� àLáDULMH�� 0HG� UD]OL�
NRYDOQLFDPL� WH� DVRFLDFLMH� VR� QDPUHá� WXGL� YUVWH� $ULVWR�
ORFKLD� OXWHD�� 2UQLWKRJDOXP� XPEHOODWXP� LQ� 6P\UQLXP
SHUIROLDWXP��9VH� WUL��]DGQML�GYH�SRJRVWR��XVSHYDMR� WXGL�Y
QDÊLK� VHVWRMLK�� 9� QMLK� VPR� QD� HQHP� SRSLVX� QDÊOL� WXGL

6O�� ��� 1DKDMDOLÉàD� SLRQLUVNLK� VHVWRMHY� SOHPHQLWLK� OL�
VWDYFHY� �9HURQLFR� VXEOREDWDH�)UD[LQHWXP� H[FHOVLRULV
QRP�� SURY��� QD� .UDVX�� �9LU�� 3UHJOHGQD� NDUWD� 6ORYHQLMH
����������*856�
)LJ����� /RFDOLWLHV�RI�SLRQHHU� VWDQGV�RI� QREOH�GHFLGXRXV
WUHHV� �9HURQLFR� VXEOREDWDH�)UD[LQHWXP�H[FHOVLRULV�QRP�
SURY��� LQ� .UDV�� �6RXUFH�� 0DS� RI� 6ORYHQLD�� ���������
*856�
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7DE�����3LRQLUVNL�VHVWRML�SOHPHQLWLK�OLVWDYFHY�QD�.UDVX��9HURQLFR�VXEOREDWDH�)UD[LQHWXP�H[FHOVLRULV�QRP��SURY���
7DE�����3LRQHHU�VWDQGV�RI�QREOH�GHFLGXRXV�WUHHV�LQ�.UDV��9HURQLFR�VXEOREDWDH�)UD[LQHWXP�H[FHOVLRULV�QRP��SURY���

	PAREHG=�LKLEO=� +QI>AN�KB�NAHARÀ
 � � � � � � �
+=@IKNOG=�RE
EJ=�R�I� �HPEPQ@A�EJ�I
 ��� ��� ��� ��� ��� ��� ���
)AC=� �OLA?P
 ++4 +4 � +" 0 � �
+=CE>�R�OPKLEJF=D� 0HKLA�EJ�@ACNAAO
 � � � � � � �
*=PEÜJ=�LK@H=C=� -=NAJP�I=PANE=H
 � � � � � � �
1H=� 0KEH
 / / / / / /F /F
(=IJEPKOP�R��� 0PKJEJAOO�EJ��
 �� �� �� �� � � �
7=OPEN=JFA�R���  KRAN�EJ��
!
7CKNJF=�@NARAOJ=�LH=OP� 2LLAN�PNAA�H=UAN
 "�> �� �� �� �� �� �� ��
0LK@JF=�@NARAOJ=�LH=OP� )KSAN�PNAA�H=UAN
 "�= �� �� �� �� � � ��
$NIKRJ=�LH=OP� 0DNQ>�H=UAN
 "� �� �� �� �� �� �� ��
7AHE
ÜJ=�LH=OP� %AN>�H=UAN
 "� �� �� �� �� �� �� ��
*=DKRJ=�LH=OP� *KOO�H=UAN
 "� �� �� �� �� � � �
+=FRAÜFE�LNOJE�LNAIAN� *=TEIQI�@E=IAPAN
 ?I �� �� �� �� �� �� ��
+=FRAÜF=�@NARAOJ=�RE
EJ=� *=TEIQI�DAECDP
 I �� �� �� �� �� �� ��
3AHEGKOP�LKLEOJA�LHKOGRA� /AHARÀ�=NA=
 I� ��� ��� ��� ��� ��� ��� ���
	PAREHK�RNOP� +QI>AN�KB�OLA?EAO
 �� �� �� �� �� �� ��
/=VHEGKR=HJE?A�=OK?E=?EFA� !EBB��OLA?EAO�KB�PDA�=OOK?E=PEKJ
 -N� #N�

1� #N=TEJQO�AT?AHOEKN "�> � � � � � � � � ���
1� #N=TEJQO�AT?AHOEKN "�= � � � � � � � � ��
1� #N=TEJQO�AT?AHOEKN "�> � � � � � � � � ���
1� #N=TEJQO�AT?AHOEKN "�= � � � � � � � � ���
1� #N=TEJQO�AT?AHOEKN "� � � � � � � � � ��
*� ,NJEPDKC=HQI�QI>AHH=PQI "� � � � � � � � � ��
$2 3ANKJE?=�OQ>HK>=P=� 3��DA@ANEBKHE=�OQ>OL��HQ?KNQI
 "� � � � � � � � � ��

/=VHEGKR=HJE?A�JE�FED�AJKP� !EBB��OL��KB�HKSAN�QJEPO

$2 0IUNJEQI�LANBKHE=PQI "� � � � � � � � � ��
$2 2NPE?=�@EKE?= "� � � � � � � � � ��
$2 $HA?DKI=�DA@AN=?A= "� � � � � � � � � ��
.#  AN=OPEQI�OUHR=PE?QI "� � � � � � � � � ��
# �O=NQI�AQNKL=AQI�OQ>OL��?=Q?=OE?QI "� � � � � � � � � ��
" "NUPDNKJEK� =NLEJEKJ

 NK?QO�RANJQO�OQ>OL��RANJQO "� � � � � � � � � ���
)KJE?AN=�?=LNEBKHEQI "�= � � � � � � � � ��
,NJEPDKC=HQI�LUNAJ=E?QI "� � � � � � � � � ��
-NEIQH=�RQHC=NEO "� � � � � � � � � ��
$=H=JPDQO�JER=HEO "� � � � � � � � � ��

�# �NAIKJEK�#=CEKJ
)=IEQI�KNR=H= "� � � � � � � � � ��
�LKOANEO�BKAPE@= "� � � � � � N � � ��

1� 1EHEK��?ANEKJ� #N=TEJK��?ANEKJ�OAJOQ�-��(K
EN

�?AN�LOAQ@KLH=P=JQO "�> � � � � � � � � ���
�?AN�LOAQ@KLH=P=JQO "�= � � � � � � � � ��
�?AN�LOAQ@KLH=P=JQO "�> � � � � � � � � ��
�?AN�LOAQ@KLH=P=JQO "�= � � � � � � � � ��
�?AN�LOAQ@KLH=P=JQO "� � � � � � � � � ���
1EHE=�LH=PULDUHHKO "�> � � � � � N � � ��
1EHE=�LH=PULDUHHKO "�= � � � � � � � � ��
1EHE=�LH=PULDUHHKO "�> � � � � � � � � ��
1EHE=�LH=PULDUHHKO "�= � � � � � � � � ��
1EHE=�LH=PULDUHHKO "� � � � � � � � � ��
�?AN�LH=P=JKE@AO "�> � � � � � � � � ��
�?AN�LH=P=JKE@AO "�= � � � � � � � � ��
�?AN�LH=P=JKE@AO "�> � � � � � � � � ��
�?AN�LH=P=JKE@AO "�= � � � � � � � � ��
�?AN�LH=P=JKE@AO "� � � � � � � � � ��
$AN=JEQI�NK>ANPE=JQI "� � � � � � � � � ��



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

,JRU�'$.6.2%/(5��35,63(9(.�.�32=1$9$1-8�*2='1(�9(*(7$&,-(�.5$6$��-8*2=$+2'1$�6/29(1,-$��������

��

	PAREHG=�LKLEO=� +QI>AN�KB�NAHARÀ
 � � � � � � �
# #=CAP=HE=�OUHR=PE?=A

�N=?DULK@EQI�OUHR=PE?QI "� � � � � � � � � ��
-KHUCKJ=PQI�IQHPEBHKNQI "� � � � � � � � � ��
0=I>Q?QO�JECN= "�= � � � � � � � � ��
0=I>Q?QO�JECN= "�> � � � � � � � � ��
0=I>Q?QO�JECN= "�= � � � � � � � � ��
0=I>Q?QO�JECN= "� � � � � � � � � ��
 =NAT�OUHR=PE?= "� � � � � � � � � ��
 KNU@=HEO�?=R= "� � � � � � � � � ��
%AN=?HAQI�OLDKJ@UHEQI "� � � � � � � � � ��
3EKH=�NAE?DAJ>=?DE=J= "� � � � � � � � � ��
-NQJQO�=REQI "�= � � � � � � � � ��
 =NLEJQO�>APQHQO "�= � � � � � � � � ��
$=HAK>@KHKJ�IKJP=JQI "� � � � � � � � � ��
*U?AHEO�IQN=HEO "� � � � � � � � � ��
0=HRE=�CHQPEJKO= "� � � � � � � � � ��
0=JE?QH=�AQNKL=A= "� � � � � � � � � ��
0AJA?EK�JAIKNAJOEO�=CC� "� � � � � � � � � ��
"QLDKN>E=�@QH?EO "� � � � � � � � � ��

.- .QAN?AP=HE=�LQ>AO?AJPEO
#N=TEJQO�KNJQO "�= � � � � � � � � ��
#N=TEJQO�KNJQO "�> � � � � � � � � ��
#N=TEJQO�KNJQO "�= � � � � � � � � ��
3=HANE=J=�?KHHEJ= "� � � � � � � � � ��
�OL=N=CQO�PAJQEBKHEQO "� � � � � � � � � ��
/QO?QO�=?QHA=PQO "� � � � � � � � � ��
,OPNU=�?=NLEJEBKHE= "�> � � � � � � � � ��
,OPNU=�?=NLEJEBKHE= "�= � � � � � � � � ��
0AOHANE=�=QPQIJ=HEO "� � � � � � � � � ��
 KNJQO�I=O "�> � � � � � � � � ��
 KJR=HH=NE=�I=F=HEO "� � � � � � � � � ��
3E?E=�CN=J@EBHKN= "� � � � � � � � � ��
.QAN?QO�LQ>AO?AJO "�> � � � N � � � � ��
�NEOPKHK?DE=�HQPA= "� � � � � � � � � ��
 =IL=JQH=�N=LQJ?QHKE@AO "� � � � � � � � � ��
 HAI=PEO�NA?P= "� � � � � � � � � ��
,N?DEO�I=O?QH=�O��H=P� "� � � � � � � � � ��
,N?DEO�LQNLQNA= "� � � � � N � � � ��
-=AKJE=�I=O?QH= "� � � � � � N � � ��

.# .QAN?K�#=CAPA=
%A@AN=�DAHET "�= � � � � � � � � ��
%A@AN=�DAHET "� � � � � � � � � ��
�?AN�?=ILAOPNA "�= � � � � � � � � ��
�?AN�?=ILAOPNA "�> � � � � � � � � ��
�?AN�?=ILAOPNA "�= � � � � � � � � ��
�?AN�?=ILAOPNA "� � � � � � � � � ��
 KNUHQO�=RAHH=J= "�> � � � N � � � � ��
)EOPAN=�KR=P= "� � � � � � � � � ��
*KADNEJCE=�PNEJANRE= "� � � � � � � � � ��
2HIQO�IEJKN "�= � � � � � � � � ��
2HIQO�IEJKN "�> � � � � � � � � ��
2HIQO�IEJKN "�= � � � � � � � � ��
2HIQO�IEJKN "� � � � � � � � � ��
 NQ?E=P=�CH=>N= "� � � � N � � � � ��
/=JQJ?QHQO�BE?=NE= "� � � � � � � � � ��
0P=?DUO�OUHR=PE?= "� � � � � � � � � ��
/=JQJ?QHQO�=QNE?KIQO�=CC� "� � � � � � � � � ��
#AOPQ?=�DAPANKLDUHH= "� � � � � � � � � ��
.QAN?QO�LAPN=A= "�> N � � � � � � � ��
%AL=PE?=�JK>EHEO "� � � � � � � � � ��
�JAIKJA�JAIKNKO= "� � � � � � � � � ��
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	PAREHG=�LKLEO=� +QI>AN�KB�NAHARÀ
 � � � � � � �
/- /D=IJK�-NQJAPA=

 N=P=ACQO�IKJKCUJ= "�> � � � � � � � � ��
 N=P=ACQO�IKJKCUJ= "�= � � � � � � � � ��
 N=P=ACQO�IKJKCUJ= "� � � � � � � � � ��
"QKJUIQO�AQNKL=A= "�= � � � � � � � � ��
"QKJUIQO�AQNKL=A= "� � � � � � � � � ��
)ECQOPNQI�RQHC=NA "�= � � � � � � � � ��
/KO=�?=JEJ=�=CC� "�= � � � � � � � � ��
-NQJQO�OLEJKO= "�= � � � � � � � � ��
-NQJQO�OLEJKO= "� � � � � � � � � ��
 KNJQO�O=JCQEJA= "�= � � � � � � � � ��
/Q>QO�BNQPE?KOQO�=CC� "�= � � � � � � � � ��

"- "NE?K�-EJAPA=
 =NAT�=H>= "� � � � � � � � � ��
-EJQO�JECN= "�> � � N � � � � � ��

1$ 1NEBKHEK�$AN=JEAPA=
3EKH=�DENP= "� � � � � � � � � ��
)EHEQI�>QH>EBANQI "� � � � � � � � � ��
�N?PEQI�JAIKNKOQI "� � � � � � � � � ��
-KHUCKJ=PQI�K@KN=PQI "� � � � � � � � � ��
-QHIKJ=NE=�=QOPN=HEO "� � � � � � � � � ��

#� #AOPQ?K��NKIAPA=
/=JQJ?QHQO�>QH>KOQO "� N � � � � � � � ��

-1 -KHUCKJK�1NEOAP=HE=
 NK?QO�RANJQO�OQ>OL��=H>EBHKNQO "� � � � � � � � � ��

*� *KHEJEK��NNDAJ=PDANAPA=
 KH?DE?QI�=QPQIJ=HA "� � � � � � � � � ��
-K=�PNERE=HEO "� � � � � � � � � ��
3ANKJE?=�?D=I=A@NUO "� � � � � � � � � ��
�JPDNEO?QO�OUHRAOPNEO "� � � � � � � � � ��
1=N=T=?QI�KBBE?EJ=HA "� � � � � � � � � ��
�FQC=�NALP=JO "� � � � � � � � � ��

$2 $=HEK�2NPE?APA=
�HHE=NE=�LAPEKH=P= "� � � � � � � � � ��
$AQI�QN>=JQI "� � � � � � � � � ��
)=IEQI�I=?QH=PQI "� � � � � � � � � ��
�HHEQI�O?KNK@KLN=OQI "� � � � � � � � � ��
$=HEQI�=L=NEJA "� � � � � � � � � ��
3EKH=�K@KN=P= "� � � � � � � � � ��
 =HUOPACE=�OALEQI "� � � � � � � � � ��
-=NEAP=NE=�KBBE?EJ=HEO "� � � � � � � � � ��

0* 0PAHH=NEAPA=�IA@E=A
0PAHH=NE=�IA@E= "� � � � � � � � � ��
�APDQO=�?UJ=LEQI "� � � � � � � � � ��
$AN=JEQI�LQNLQNAQI "� � � � � � � � � ��

, !NQCA�RNOPA� ,PDAN�OLA?EAO

�HHEQI�O?DKAJKLN=OQI�OQ>OL��O?DKAJKLN=OQI�� "� � � � � � � � � ��
/K>EJE=�LOAQ@=?=?E= "�> � � � � � � � � ��
/K>EJE=�LOAQ@=?=?E= "�= � � � � � � � � ��
/K>EJE=�LOAQ@=?=?E= "�= � � � � � � � � ��
#N=C=NE=�RAO?= "� � � � � � � � � ��
)QJ=NE=�=JJQ= "� � � � � � � � � ��
-NQJQO�@KIAOPE?= "�> � � � � � � � � ��
%AIANK?=HHEO�BQHR= "� � � � � � � � � ��
�>EAO�=H>= "�> � � � N � � � � ��
�AO?QHQO�DELLK?=OP=JQI "�> � � � � � � � � ��
�AO?QHQO�DELLK?=OP=JQI "�= � � � � � � � � ��
�AO?QHQO�DELLK?=OP=JQI "�> � � � � � � � � ��
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	PAREHG=�LKLEO=� +QI>AN�KB�NAHARÀ
 � � � � � � �
*) *=DKRE�EJ�HE
=FE� *KOOAO�=J@�HE?DAJO


0?DEOPE@EQI�=LK?=NLQI "� � � � � � � � � ��
�JKIK@KJ�=PPAJQ=PQO "� � � � � � � � � ��
�JKIK@KJ�REPE?QHKOQO "� � � � � � � � � ��
&OKPDA?EQI�=HKLA?QNKE@AO "� � � � � � � � � ��
 PAJE@EQI�IKHHQO?QI "� � � � � � � � � ��
%KI=HKPDA?EQI�OANE?AQI "� � � � � � � � � ��
*JEQI�OL� "� � � � � � � � � ��
�N=?DUPDA?EQI�NQP=>QHQI "� � � � � � � � � ��
-KNAHH=�LH=PULDUHH= "� � � � � � � � � ��

YUVWR� 3DHRQLD�PDVFXOD�� WRUHM� EOLÌQMR� VRURGQLFR� YUVWH� 3�
RIILFLQDOLV��SR�NDWHUL�VH�LPHQXMH�OLSRYD�]GUXÌED�Y�àLáDULML�
6NXSQR� REHPD� ]GUXÌEDPD� MH� WXGL� UD]PHURPD� RELOQR
SRMDYOMDQMH�ÊH�QHNDWHULK�EROM�DOL�PDQM�UXGHUDOQLK�YUVW��QSU�
YUVWH�*HXP�XUEDQXP� �.RÊLU�	�6XULQD� ������� MR�XYUÊáDWD
FHOR�PHG�GLDJQRVWLáQH�YUVWH�]YH]H�)UD[LQR�$FHULRQ��ND�
PRU� SR� QDÊHP� PQHQMX� QH� VRGL�� DOL� YUVWH� &ROFKLFXP
DXWXPQDOH��àHSUDY�VR�WXGL�VHVWRML�DVRFLDFLMH�3DHRQLR�RIIL�
FLQDOLV�7LOLHWXP� SODW\SK\OOL� SR� QDÊHP�PQHQMX� SLRQLUVNL�
EROM� DOL�PDQM� GUXJRWQL�� VR� QMLKRYD� UDVWLÊáD� NOMXE� YVHPX
SUHFHM�GUXJDáQD��EROM��DFHUHWDOQD��LQ�WXGL�áORYHNRYL�YSOLYL
QD� QMLKRY� QDVWDQHN�PDQM� RáLWQL� LQ� VODER� SR]QDQL�� =DWR
NOMXE�QDÊWHWLP�IORULVWLáQLP�SRGREQRVWLP�SUHXáHQLK�VHVWR�
MHY� QD� .UDVX� QH�PRUHPR� XYUVWLWL� Y� DVRFLDFLMR� 3DHRQLR
RIILFLQDOLV�7LOLHWXP� SODW\SK\OOL�� =DáDVQR� MLK� XYUÊáDPR� Y
QRYR� GUXJRWQR� DVRFLDFLMR�9HURQLFR� VXEOREDWDH�)UD[LQH�
WXP�H[FHOVLRULV�QRP��SURY���]�UD]OLNRYDOQLPL�YUVWDPL�)UD�
[LQXV� H[FHOVLRU��2UQLWKRJDOXP� XPEHOODWXP� LQ�9HURQLFD
VXEOREDWD� � �9HURQLFD� KHGHULIROLD� VXEVS�� OHXFRUXP��� ,]�
ERU� UD]OLNRYDOQLF� NDÌH� QD� GUXJRWQD� UDVWLÊáD�� QDVWDOD� V
áORYHNRYR�GHMDYQRVWMR�Y�SUHWHNORVWL��9UVWD�2UQLWKRJDOXP
XPEHOODWXP� MH� SR� UD]ÊLUMHQRVWL� �HYUL�PHGLWHUDQVND� LQ
]QDáLOQD� ]D� ]GUXÌEH� JRMHQLK� WUDYQLNRY� �$HVFKLPDQQ� HW
DO��� ����E�� .RÊLU� 	� 6XULQD�� ������� YUVWD� 9HURQLFD� VXE�
OREDWD�SD�MH�SR�UD]ÊLUMHQRVWL�HYURSVND�LQ�]QDáLOQLFD�]YH]H
*HR�$OOLDULRQ�  � *DOLR�$OOLDULRQ� �$HVFKLPDQ� HW� DO��
����E��� 7R� MH� ]YH]D� WRSOROMXEQLK� LQ� UHODWLYQR� VXÊQLK
QLWURILOQLK�UREQLK�]GUXÌE� �0XFLQD���������)LVFKHU� ������
MR�R]QDáXMH�NRW�YUVWR�SRSODYQLK�JR]GRY��VHQáQLK� LQ�VYH�
ÌLK�UXGHUDOQLK�SRYUÊLQ��JUPLÊá��YUWRY��WXGL�QMLY��SUHGYVHP
Y� VXEPRQWDQVNHP� LQ� VSRGQMHP�PRQWDQVNHP�SDVX��9UHÊ
�������MH�]DSLVDO��GD�VR�QMHQD�QDUDYQD�UDVWLÊáD�YHáLQRPD
YODÌQD� JUPLÊáD� LQ� JR]GRYL� �ORJL�� Y� Y]KRGQL� 6ORYHQLML�
SRMDYOMD�SD� VH� WXGL�QD� UXGHUDOQLK� LQ� VHJHWDOQLK� UDVWLÊáLK�
9VHNDNRU� WD� YUVWD� R]QDáXMH� DQWURSRJHQL� L]YRU� RSLVDQH
SLRQLUVNH� ]GUXÌEH� SOHPHQLWLK� OLVWDYFHY�� 6HVWRMH� SUL� YDVL
6YHWR�XYUÊáDPR�Y�YDULDQWR�]�YUVWR�6P\UQLXP�SHUIROLDWXP�
7R� MH� �HYUL�PHGLWHUDQVND� YUVWD� VYHÌLK�� V� KUDQLOL� ERJDWLK�
SRJRVWR� UXGHUDOQLK� UDVWLÊá� �$HVFKLPDQQ� HW� DO��� ����D�
.RÊLU� 	� 6XULQD�� ������� ]QDáLOQD� YUVWD� UREQH� ]GUXÌEH
6P\UQLHWXP�SHUIROLDWL�3ROGLQL�������3ROGLQL��������àDUQL�
������� 'LDJQRVWLáQL� ]D� WR� YDULDQWR� VWD� ÊH� YUVWL� $FHU
SODWDQRLGHV� LQ� 7LOLD� SODW\SK\OORV��1DÊWHWH� UD]OLNRYDOQLFH
NDÌHMR�� GD� VR� UDVWLÊáD� SUL� 6YHWHP� EROM� NDPQLWD�� QD� EROM
SOLWYLK� WOHK� LQ�EROM� WRSOROMXEQD�RG�UDVWLÊá�SRG�ËHOH]QLPL

YUDWL�� 7DPNDMÊQMH� VHVWRMH� XYUÊáDPR� Y� YDULDQWR� ]� YUVWR
8UWLFD�GLRLFD�� UD]OLNRYDOQLFH�SD�VR� WXGL�YUVWH�*OHFKRPD
KHGHUDFHD��&HUDVWLXP�V\OYDWLFXP�LQ�$VDUXP�HXURSDHXP
VXEVS�� FDXFDVLFXP�� =DGQML� GYH� VWD� YUVWL� EXNRYLK� R]�
EXNRYR�KUDVWRYLK� JR]GRY� LQ� PRUGD� NDÌHWD� QD� SRWHQ�
FLDOQR� QDUDYQR� YHJHWDFLMR� Y� NRWDQML� -H]HUR�� =D� ]GDM� OH
SURYL]RUQR� RSLVDQR� DVRFLDFLMR� 9HURQLFR� VXEOREDWDH�
)UD[LQHWXP� H[FHOVLRULV� QRP�� SURY�� EL� SR� NODVLILNDFLML
.RÊLU� ������� ODKNR�XYUVWLOL� Y� SRG]YH]R�2VWU\R�7LOLHQLRQ
3��.RÊLU������LQ�Y�]YH]R�)UD[LQR�$FHULRQ�)XNDUHN������
áH� SD� L]KDMDPR� L]� SRWHQFLDOQR�QDUDYQH� YHJHWDFLMH�� MH
QDMEUÌ� QDMEROM� XVWUH]QD� XYUVWLWHY� Y� SRG]YH]R�$VSDUDJR
WHQXLIROLL�&DUSLQHQLRQ� 0DULQáHN� 	� 3ROGLQL� ����� LQ� Y
]YH]R� (U\WKURQLR�&DUSLQLRQ� �+W�� ������ 0DULQáHN� LQ
:DOOQ{IHU��0XFLQD�	�*UDVV������

*R]GRYL�OLSH�LQ�ÞUQHJD�JDEUD�Y�ÆNRFMDQVNLK�MDPDK

ÉNRFMDQVNH�MDPH�VR�VYHWRYQR�]QDQD�QDUDYQD�]QDPH�
QLWRVW��'HEHYHF�HW�DO����������ÌH�GROJR�SULYODáQD�WXGL�]D
ERWDQLNH� LQ� ILWRFHQRORJH� �QSU��3ROGLQL��������0DUWLQáLá�
�������6KDZ��������WDNR�REMDYOMD�]DSLVNH�L]�]DáHWND����
VWROHWMD�� NL� VR� MLK� RE� RELVNX� WHK� MDP� REMDYLOL� ERWDQLNL
+RSSH� LQ� +RUQVFKXFK� �MDPR� VWD� RELVNDOD� O�� ������ WHU
%LDVROHWWR� �WD� MH� Y� MDPH� O�� �����SRVSUHPLO� ]QDQHJD� OMX�
ELWHOMD�UDVWOLQ�LQ�QDUDYH��VDÊNHJD�NUDOMD�)ULGHULND�$YJXVWD
,,��� %RWDQLáQL� RSLV� ÉNRFMDQVNLK� MDP� MH� Y� YRGQLNX� R� WHM
QDUDYQL� ]QDPHQLWRVWL� SULVSHYDO� 0DUFKHVHWWL� �������� .RW
QDKDMDOLÊáH� UDVWOLQ� MH� WR� REPRáMH� SRJRVWR� RPHQMHQR� Y
GYHK�]ELUQLK�GHOLK� L]� WLVWHJD�áDVD��)ORUL�7UVWD� LQ�RNROLFH
�0DUFKHVHWWL�� ��������� LQ� )ORUL� DYVWULMVNHJD� 3ULPRUMD
�3RVSLFKDO������������%RWDQLNL�VR�ÉNRFMDQVNLP�MDPDP�Y
]DáHWNX� ���� VWROHWMD� SRVYHWLOL� WXGL� HNVNXU]LMR� Y� RNYLUX
GUXJHJD� PHGQDURGQHJD� ERWDQLáQHJD� NRQJUHVD� QD
'XQDMX�O��������*LQ]EHUJHU�	�0DO\��������%HFN��������
)LWRJHRJUDIH�VR�Y�JORERNLK�XGRUQLK�GROLQDK�SUHVHQHáDOH
ÊWHYLOQH�YUVWH�KODGQHMÊLK��JRUVNLK�REPRáLM��PHGWHP�NR�VR
Y�QMLKRYL�EOLÌLQL�RSDÌDOL� SUDY� WDNR� ÊWHYLOQH� WRSOROMXEQH�
VXEPHGLWHUDQVNH�YUVWH��%HFN���������0HG�SUYLPL��NL�MH�Y
ÉNRFMDQVNLK� MDPDK� UD]LVNRYDO� UDVWMH� �YHJHWDFLMR��� MH� ELO
0RUWRQ� �������� 9� VYRML� ILWRJHRJUDIVNL� PRQRJUDILML� MH
REMDYLO� ��� ILWRFHQRORÊNLK� SRSLVRY�� NL� MLK� MH� QDUHGLO� SR
VWDQGDUGQL�VUHGQMHHYURSVNL�PHWRGL��=GUXÌEH� MH�RSLVRYDO
OH� QD� SRGODJL� SRVDPH]QLK� SRSLVRY�� EUH]� YVDNUÊQLK
DQDOL]QLK�LQ�VLQWH]QLK�WDEHO��7DNR�SRVWDYOMHQH�VLQWDNVRQH
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6O�� ��� 1DKDMDOLÉàD� SUHXàHQLK� VHVWRMHY� OLSH� LQ� àUQHJD
JDEUD� Y� ÈNRFMDQVNLK� MDPDK� LQ� RNROLFL�� �9LU�� 'UËDYQD
WRSRJUDIVND�NDUWD�56������������*856�
)LJ�� ��� /RFDOLWLHV� RI� UHVHDUFKHG� VWDQGV� RI� 7LOLD� SODW\�
SK\OORV� DQG�2VWU\D� FDUSLQLIROLD� LQ� ÈNRFMDQ� &DYHV� DQG
WKHLU�VXUURXQGLQJV���6RXUFH��6WDWH�WRSRJUDSKLFDO�PDS���
��������*856�

NDVQHMÊL� ILWRFHQRORJL� QLVR� PRJOL� XSRÊWHYDWL�� SDá� SD� VR
ODKNR� XSRUDELOL� QMHJRYH� SRSLVH� LQ� MLK� ]� XVWUH]QR� WDEH�
ODUQR� REGHODYR� XYUVWLOL� Y� VLQWDNVRQRPVNL� VLVWHP�� 7R� MH
VWRULO�7RPDÌLá���������NR�MH�QD�SRGODJL�0RUWRQRYLK�SR�
SLVRY�L]�ÉNRFMDQVNLK�LQ�GUXJLK�MDP�RSLVDO�GYH�PH]RILOQL
LQ� VNLRILOQL� ]GUXÌEL�� Y� NDWHULK� SUHYODGXMHMR� PDKRYL� LQ
SUDSURWL� �3K\OOLWLGHWR�(XFODGLHWXP� YHUWLFLOODWL� LQ� 3K\OOLWL�
GHWR�3ODJLRFKLOHWXP� FDYHUQDUXP��� 8VSHYDQMH� UD]OLáQLK
IORUQLK� HOHPHQWRY� Y� SRYH]DYL� ]�PLNURNOLPR� MH� Y� ÉNRF�
MDQVNLK� MDPDK� UD]LVNRYDO�0DUWLQáLá� �������� 1D� SRGODJL
UD]LVNDY�Y�9HOLNL�GROLQL�MH�SRMDVQLO�SRMDYOMDQMH�JODFLDOQLK
UHOLNWRY� QDG� VWUXJR� �SRQRURP�� 5HNH� WHU� WHUPRILOQLK
�PHGLWHUDQVNLK��UDVWOLQ����P�YLÊMH��QD�VWURSX�6FKPLGORYH
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QLFH�� 5LVQLN� SUL� 'LYDáL� �=XSDQáLá�� ������� DVRFLDFLMD
9HUDWUR�QLJUL�)UD[LQHWXP�SD�MH�SR�QDÊLK�VSR]QDQMLK��QH�
REMDYOMHQR�� VXEPHGLWHUDQVNR�SUHGDOSVND� REOLND� �IRUPD�
DVRFLDFLMH�+DFTXHWLR�)UD[LQHWXP�H[FHOVLRULV�0DULQáHN�LQ
:DOOQ{IHU��0XFLQD�	�*UDVV� ������ NL� MR� ]DUDGL� QRPHQ�
NODWXUQLK� UD]ORJRY� �.RGHNV� ILWRFHQRORÊNH� QRPHQNODWXUH
QH� REUDYQDYD� UDQJD� IRUPH�� LQ�� áH� XSRÊWHYDPR� áOHQLWHY
.RÊLU� �������� SULSDGQRVWL� SRG]YH]L� 2VWU\R�7LOLHQLRQ
�DVRFLDFLMR� +DFTXHWLR�)UD[LQHWXP� .RÊLU� XYUÊáD� Y� SRG�
]YH]R� )UD[LQR�$FHUHQLRQ��� YUHGQRWLPR� QD� UDQJX� DVRFL�
DFLMH�� 6HVWRMD�� NL� VPR� MX� SRSLVDOL� Y� ÉNRFMDQVNLK� MDPDK�
VWD� SRGREQD� VHVWRMHP� WH� DVRFLDFLMH� Y� 3RVRáMX� SR
UD]OLNRYDOQLK� YUVWDK� �7LOLD� SODW\SK\OORV�� 9HUDWUXP� QL�
JUXP�� )UD[LQXV� RUQXV��2VWU\D� FDUSLQLIROLD��� 7H� VR� VLFHU
UD]OLNRYDOQH� WXGL� ]D� DVRFLDFLMR� 6D[LIUDJR�7LOLHWXP�� D� Y
QMHQLK� VHVWRMLK� QDYDGQR� QH� XVSHYDMR� DOL� VR� ]HOR� UHGNH
�DFHUHWDOQH�� YUVWH� NRW� VR� /XQDULD� UHGLYLYD��$GR[D� PRV�
FKDWHOOLQD�� 6WHOODULD�PRQWDQD��&LUFDHD� LQWHUPHGLD��$FR�
QLWXP� O\FRFWRQXP�� NL� VR� WRUHM� ORNDOQH� UD]OLNRYDOQLFH
QDVSURWL� DVRFLDFLML� 6D[LIUDJR�7LOLHWXP�� 7DND� UD]OLNRYDO�
QLFD�MH�WXGL�YHOLNL�MHVHQ��)UD[LQXV�H[FHOVLRU���áHSUDY�VH�Y
QDÊHP�SULPHUX� SRMDYOMD� OH� Y� HQHP� SRSLVX�� ,VWUVNL� WHORK
�+HOOHERUXV� RGRUXV� YDU�� LVWULDFXV�� MH� JHRJUDIVND� UD]OLNR�
YDOQD� YUVWD�� NL� GREUR� R]QDáXMH� NUDÊNH� �MXJR]DKRGQR�
SULPRUVNH��VHVWRMH�REHK�SULPHUMDQLK�DVRFLDFLM��6D[LIUDJR�
7LOLHWXP� LQ� 9HUDWUR� QLJUL�)UD[LQHWXP�� 3RMDYOMDQMH� YUVWH
3VHXGRIXPDULD� DOED� � �&RU\GDOLV� RFKUROHXFD�� NDÌH� WXGL
QD� GRORáHQ� SUHKRG� R]�� VWLN� VHVWRMHY� HNRORÊNR� LQ� IORUL�

VWLáQR�QHNROLNR�SRGREQLK�DVRFLDFLM�6D[LIUDJR�7LOLHWXP�LQ
&RU\GDOLGR�RFKUROHXFDH�$FHUHWXP��=DUDGL�UHGNH�SULPHVL
JRUVNHJD�MDYRUMD�MH�XYUVWLWHY�VHVWRMHY�OLSH�LQ�áUQHJD�JDEUD
Y� ÉNRFMDQVNLK� MDPDK� Y� DVRFLDFLMR� &RU\GDOLGR� RFKUR�
OHXFDH�$FHUHWXP�SR�QDÊHP�PQHQMX�PDQM�XVWUH]QD��PR�
JRáD� EL� ELOD� OH� XYUVWLWHY� Y� VXEDVRFLDFLMR� &RU\GDOLGR
RFKUROHXFDH�$FHUHWXP� WLOLHWRVXP� SODW\SK\OOL�3�� .RÊLU�	
6XULQD�LQ�3��.RÊLU������

=$./-8Ý.,

3UL� UD]LVNDYDK� JR]GQH� YHJHWDFLMH� .UDVD� Y� ]DKRGQL
6ORYHQLML� VPR� Y� ]DGQMLK� OHWLK� XJRWRYLOL� QHNDM� ]D� WR� RE�
PRáMH� QRYLK� ]GUXÌE�� %XNRY� JR]G� Y� NRWDQML� 'UDJD� SUL
3RQLNYDK�XVSHYD�QD� MHURYLFL� �NUHPHQLFL���'\VWULF�&DP�
ELVROV�� LQ� JD� XYUÊáDPR� Y� DVRFLDFLMR�2UQLWKRJDOR� S\UH�
QDLFL�)DJHWXP�� 3LRQLUVNL� VHVWRML� SOHPHQLWLK� OLVWDYFHY� SUL
6YHWHP� LQ� SRG� ËHOH]QLPL� YUDWL� VHYHURY]KRGQR� SRG
7UVWHOMHP� VR� QDVWDOL� QD� SRYUÊLQDK�� NMHU� VR� ELOL� Y� SUYL
VYHWRYQL� YRMQL� YRMDÊNL� REMHNWL� R]�� YRMDÊND� WDERULÊáD�
0RáQL�áORYHNRYL�YSOLYL�VH�ÊH�GDQHV�NDÌHMR�Y�QLWURILOQHP
UDVWMX�� NL� MH� ]QDáLOQR� ]D� UXGHUDOQH� ]GUXÌEH� LQ� NL� JD� Y
GUXJLK� GRVOHM� RSLVDQLK� ]GUXÌEDK� SOHPHQLWLK� OLVWDYFHY� Y
6ORYHQLML� Y� WDNÊQL� PQRÌLQL� QLVPR� RSD]LOL�� 1HNDWHUH
GLDJQRVWLáQH�YUVWH�WHK�GUXJRWQLK�VHVWRMHY��QSU��6P\UQLXP
SHUIROLDWXP�LQ�2UQLWKRJDOXP�XPEHOODWXP��VR�VLFHU�UD]OL�
NRYDOQH� WXGL� ]D� DVRFLDFLMR� 3DHRQLR� RIILFLQDOLV�7LOLHWXP
SODW\SK\OOL� �RSLVDQD�MH�ELOD�Y�VORYHQVNHP�GHOX�àLáDULMH��
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D�QMLKRYD�FHORWQD�IORULVWLáQD�VHVWDYD� MH�VYRMHYUVWQD��]DWR
MLK� ]DáDVQR� XYUÊáDPR� Y� SURYL]RUQR� RSLVDQR� QRYR� DVR�
FLDFLMR� 9HURQLFR� VXEOREDWDH�)UD[LQHWXP� H[FHOVLRULV
QRP��SURY�

9� ERWDQLáQR� LQ� ILWRFHQRORÊNR� ÌH� SUHFHM� UD]LVNDQLK
ÉNRFMDQVNLK� MDPDK� LQ� QMLKRYL� RNROLFL� VPR� XJRWRYLOL
IUDJPHQWDUQR�UD]YLWH�VHVWRMH�DVRFLDFLM�&RU\GDOLGR�2VWU\�
HWXP�� 6D[LIUDJR� SHWUDHDH�7LOLHWXP� SODW\SK\OOL�� 9HUDWUR
QLJUL�)UD[LQHWXP� LQ� $VDUR�&DUSLQHWXP�� 3RWUHEQH� ERGR
UD]LVNDYH� SRGREQLK� VHVWRMHY� OLSH� LQ� áUQHJD� JDEUD� Y
GUXJLK�XGRUQLK�MDPDK�LQ�NRWDQMDK�QD�.UDVX�

8JRWDYOMDPR�� GD� MH� WDNVRQ� +HOOHERUXV� RGRUXV� YDU�
LVWULDFXV� GREUD� JHRJUDIVND� UD]OLNRYDOQLFD� SUHXáHQLK
JR]GQLK�]GUXÌE�QD�.UDVX��VDM� MLK�UD]OLNXMH�RG�SRGREQLK
]GUXÌE�Y�3RVRáMX�

=$+9$/$

'U��0HWND�&XOLEHUJ�PH�MH�RSR]RULOD�QD�EXNRY�JR]G�Y
NRWDQML� 'UDJD� SUL� 3RQLNYDK�� GU�� 9DOHULMD� %DELM� LQ� GU�
7DWMDQD� àHOLN� SD� VWH�PL� SRND]DOL� SLRQLUVNH� VHVWRMH� SOH�
PHQLWLK�OLVWDYFHY�SUL�6YHWHP��/LWHUDWXUR�R�YRMDÊNL�GHMDY�
QRVWL�PHG�SUYR�VYHWRYQR�YRMQR�QD�.UDVX�PL� MH�VYHWRYDO

*UHJRU�3RGJRUQLN��ÊWHYLOQH�NRULVWQH�SRGDWNH�R�WHP�SD�PL
MH� OMXEH]QLYR� Y� SLVPX� SRVUHGRYDO� 0LWMD� 0RáQLN�� 'U�
$QGUHM�0LKHYF�PL�MH�SRPDJDO�]�UD]ODJR�JHRPRUIRORÊNLK
SRMPRY��PL�SRVUHGRYDO�SRGDWNH�R�SRMDYOMDQMX�EXNYH�QD
.UDVX�LQ�PH�RSR]RULO�QD�XVWUH]QR�OLWHUDWXUR��'U��%RÊWMDQ
6XULQD�PH�MH�VSUHPOMDO�SUL�SRSLVLK�Y�ÉNRFMDQVNLK�MDPDK�
PL�SULVNUEHO�VWDUHMÊH�ERWDQLáQH�YLUH�R�QMLK� LQ�PL�GRORáLO
OLÊDMVNR�YUVWR�3HOWLJHUD�SUDHWH[WDWD��'U��%UDQNR�9UHÊ�PL�MH
SRWUGLO� SUDYLOQR� GRORáLWHY� YUVWH� 9HURQLFD� VXEOREDWD�� 9
SLVPX� PL� MH� VYRM� SRJOHG� QD� EXNRY� JR]G� SUL� 3RQLNYDK
VSRURáLO� ]GDM� ÌDO� ÌH� SRNRMQL� GU�� 0LODQ� 3LVNHUQLN�� 3UR�
EOHPDWLNR�YLÊMLK�VLQWDNVRQRPVNLK�HQRW�UXGHUDOQLK�]GUXÌE
PL� MH� SRMDVQLO� GU�� 8UEDQ� ÉLOF�� 3UHYRG� L]YOHáND� LQ� SR�
Y]HWND�Y�DQJOHÊáLQR�MH�RSUDYLOD�$QGUHMD�ÉDODPRQ�9HUELá�
9VHP� LVNUHQD� KYDOD�� SUDY� WDNR� REHPD� QHLPHQRYDQLPD
UHFHQ]HQWRPD�]D� WHKWQH� SULSRPEH��5D]LVNDYH� QD� .UDVX
VPR� RSUDYLOL� Y� RNYLUX� SURMHNWRY� )ORUD�� IDYQD� LQ� YH�
JHWDFLMD�5HJLMVNHJD� SDUND� ÉNRFMDQVNH� MDPH� �GHQDUQR� VR
JD� SRGSUOL� 0LQLVWUVWYR� ]D� ]QDQRVW� LQ� WHKQRORJLMR� 56�
-DYQL� ]DYRG� 3DUN� ÉNRFMDQVNH� MDPH� LQ� 6$=8�� LQ� .UDV� −

ELRGLYHU]LWHWD� REPRáMD�� YSOLY� ]DUDÊáDQMD� WHU� QDUDYRYDU�
VWYHQL�SRPHQ��GHQDUQR�JD�SRGSLUDWD�$JHQFLMD�5HSXEOLNH
6ORYHQLMH�]D�UD]LVNRYDOQR�GHMDYQRVW�LQ�6$=8��
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,JRU�'$.6.2%/(5
1DA�0?EAJPEBE?�/AOA=N?D� AJPNA�KB�0�0��'KR=J�%=@�E�&JOPEPQPA�KB��EKHKCU�1DA�/ACEKJ=H�NAOA=N?D�QJEP�1KHIEJ

0&������1KHIEJ��NQJKR�@NARKNA@���
"�I=EH!�ECKN�@=GOGK>HAN$CQAOP�=NJAO�OE

6800$5<

'XULQJ� RXU� ILHOGZRUN� FDUULHG� RXW� LQ� WKH� 6ORYHQH�.DUVW� �.UDV�� LQ� ����� DQG������� VRPH� LQWHUHVWLQJ� IRUHVW� VWDQGV
ZHUH�UHFRUGHG�WKURXJK�WKH�VWDQGDUG�&HQWUDO�(XURSHDQ�PHWKRG��7KH�FROOHFWHG�UHOHYnV�ZHUH�HQWHUHG�LQWR�WKH�)OR9HJ6L
GDWDEDVH� DQG�PXWXDOO\� FRPSDUHG� ZLWK� PHWKRGV� RI� KLHUDUFKLFDO� FODVVLILFDWLRQ� DQG� ZLWK� WKH� RUGLQDWLRQ� PHWKRG� RI
SULQFLSDO�FRRUGLQDWHV�DQDO\VLV��3&R$��

7KH� VWHHS� VORSHV� RI� WKH� GHHS�KROORZ�GHSUHVVLRQ�'UDJD� QHDU� WKH� YLOODJH� RI� 3RQLNYH� DUH� RYHUJURZQ�ZLWK� EHHFK
IRUHVW��2ZLQJ�WR�WKH�DGGLWLRQ�RI�FKHUW��WKH�VRLO�WKHUH�LV�GHHS�DQG�VOLJKWO\�DFLG��7KLV�VRLO�LV�MHURYLFD��RU��EHFDXVH�RI�WKH
FKHUW� VNHOHWRQ�� SUREDEO\� LWV� VXEW\SH� NUHPHQLFD� �'\VWULF� &DPELVROV��� 7ZR� UHOHYnV�ZHUH�PDGH� KHUH� DQG� WKH� EHHFK
VWDQG�ZDV�FODVVLILHG�LQWR�WKH�VXEDVVRFLDWLRQ�2UQLWKRJDOR�S\UHQDLFL�)DJHWXP�IUD[LQHWRVXP�RUQL�� VR� IDU�NQRZQ�DERYH
DOO� LQ� WKH� IO\VFK� UHJLRQ� RI� *RULÈND� %UGD�� 3K\WRJHRJUDSKLFDOO\�� WKH� VWXGLHG� EHHFK� IRUHVW� LV� WUHDWHG� DV� D� QHZ
JHRJUDSKLFDO�YDULDQW�2UQLWKRJDOR�S\UHQDLFL�)DJHWXP�YDU��JHRJU��+HOOHERUXV�LVWULDFXV�YDU��JHRJU��QRYD��,Q�'UDJD�QHDU
3RQLNYH�� EHHFK� KDV� SUREDEO\� EHHQ� SUHVHUYHG� GXH� WR� WKH� FRQVLGHUDEOH� VWHHSQHVV� RI� WKH� VORSHV�� WKH� GHHS� VRLO
�NUHPHQLFD��DQG�WKH�FROGHU�ORFDO�FOLPDWH�

3LRQHHU�VWDQGV�RI�YDOXDEOH�EURDG�OHDYHG�WUHHV�QHDU�WKH�YLOODJH�RI�6YHWR�DQG�XQGHU�ÉHOH]QD�YUDWD�LQ�WKH�QRUWKHDVW
XQGHU�7UVWHOM�RULJLQDWHG�RQ�VXUIDFHV�ZKHUH�WKH�)LUVW�:RUOG�:DU�PLOLWDU\�IDFLOLWLHV�RU�PLOLWDU\�FDPSV�KDG�EHHQ�SXW�XS�
6WURQJ�KXPDQ�LQIOXHQFH�LV�VWLOO�UHIOHFWHG�WRGD\�LQ� WKH�QLWURSKLORXV�YHJHWDWLRQ�FKDUDFWHULVWLF�RI� UXGHUDO�FRPPXQLWLHV�
7KLV�YHJHWDWLRQ�KDV�QRW�EHHQ�GHWHFWHG� LQ�VXFK�D�JUHDW�QXPEHU� LQ�VLPLODU�VR� IDU�GHVFULEHG�FRPPXQLWLHV�RI�YDOXDEOH
EURDG�OHDYHG�WUHHV�LQ�6ORYHQLD��ZKLFK�LV�ZK\�WKHVH�SLRQHHU�VWDQGV�DUH�FODVVLILHG�ZLWKLQ�D�SURYLVLRQDOO\�GHVFULEHG�QHZ
DVVRFLDWLRQ�9HURQLFR� VXEOREDWDH�)UD[LQHWXP� H[FHOVLRULV� QRP�� SURY�� 7KHLU� VSHFLHV� FRPSRVLWLRQ� LQGLFDWHV� SRWHQWLDO



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

,JRU�'$.6.2%/(5��35,63(9(.�.�32=1$9$1-8�*2='1(�9(*(7$&,-(�.5$6$��-8*2=$+2'1$�6/29(1,-$��������

��

VLWHV�RI�WKH�VXE�0HGLWHUUDQHDQ�KRUQEHDP�IRUHVW��2UQLWKRJDOR�S\UHQDLFL�&DUSLQHWXP�RVWU\HWRVXP�RU�$VDUR�&DUSLQHWXP
EHWXOL��� 7KH�GLIIHUHQWLDO� VSHFLHV� RI� WKH�DVVRFLDWLRQ� DUH� )UD[LQXV� H[FHOVLRU��2UQLWKRJDOXP�XPEHOODWXP� DQG�9HURQLFD
VXEOREDWD�� �9HURQLFD�KHGHULIROLD�VXEVS��OHXFRUXP���7ZR�YDULDQWV�DUH�GLVWLQJXLVKHG�KHUH��WKH�YDULDQW�ZLWK�6P\UQLXP
SHUIROLDWXP��DOVR�GLIIHUHQWLDO�DUH�WKH�VSHFLHV�$FHU�SODWDQRLGHV�DQG�7LOLD�SODW\SK\OORV��RQ�PRUH�VKDOORZ�DQG�VWRQ\�VRLO�
DQG�WKH�YDULDQW�ZLWK�8UWLFD�GLRLFD�RQ�GHHS�EURZQ�VRLO��LWV�GLIIHUHQWLDO�WD[D�DUH�DOVR�*OHFKRPD�KHGHUDFHD��&HUDVWLXP
V\OYDWLFXP�DQG�$VDUXP�HXURSDHXP�VXEVS��FDXFDVLFXP���$V�ZH�FRQVLGHU�WKH�SRWHQWLDOO\�QDWXUDO�YHJHWDWLRQ�WR�EH�RXU
VWDUWLQJ�SRLQW��WKH�DVVRFLDWLRQ�9HURQLFR�VXEOREDWDH�)UD[LQHWXP�H[FHOVLRULV�LV�FODVVLILHG�LQWR�WKH�VXEDOOLDQFH�$VSDUDJR
WHQXLIROLL�&DUSLQHQLRQ�DQG�LQWR�WKH�DOOLDQFH�(U\WKURQLR�&DUSLQLRQ�

,Q�WKH�VSULQJ�RI�������ZH�PDGH�HLJKW�UHOHYnV�RI�KRS�KRUQEHDP�DQG�YDOXDEOH�EURDG�OHDYHG�WUHHV��OLPH��V\FDPRUH
PDSOH�� VWDQGV� RQ� YDULRXV� ORFDOLWLHV� LQ� WKH� ÇNRFMDQ� &DYHV� DQG� DUUDQJHG� WKHP� LQWR� SK\WRVRFLRORJLFDO� WDEOH�� $IWHU
FRPSDULQJ� WKHP�ZLWK� VLPLODU� FRPPXQLWLHV��ZH� WHPSRUDULO\� FODVVLILHG� WKHP� LQWR� WKH� IROORZLQJ� V\QWD[D��&RU\GDOLGR
RFKUROHXFDH�2VWU\HWXP� FDUSLQLIROLDH�� 6HVOHULR� DXWXPQDOLV�2VWU\HWXP� WLOLHWRVXP� SODW\SK\OOL�� 6D[LIUDJR� SHWUDHDH�
7LOLHWXP�SODW\SK\OOL�YDU��JHRJU��+HOOHERUXV�LVWULDFXV�YDU��JHRJU��QRYD��9HUDWUR�QLJUL�)UD[LQHWXP�H[FHOVLRULV�YDU��JHRJU�
+HOOHERUXV� LVWULDFXV� SURY��� DQG�$VDUR�&DUSLQHWXP� EHWXOL�� 7KLV� V\QV\VWHPDWLF� FODVVLILFDWLRQ� LV� RQO\� WHPSRUDU\�� DV� D
PRUH�GHWDLOHG�FRPSDULVRQ�ZRXOG� UHTXLUH� UHOHYnV�RI� VLPLODU� OLPH�DQG�KRS�KRUQEHDP�VWDQGV� IURP�FROODSVH�GROLQHV�
KROORZ�GHSUHVVLRQV�DQG�GHOOV�HOVHZKHUH�LQ�.UDV�

.H\�ZRUGV��SK\WRVRFLRORJ\��V\QV\VWHPDWLFV��QREOH�GHFLGXRXV�WUHHV��$UHPRQLR�)DJLRQ��(U\WKURQLR�&DUSLQLRQ��2VWU\R�
7LOLHQLRQ��ÉNRFMDQ�&DYHV��6ORYHQLD

/,7(5$785$

$FFHWWR��0�� ��������&RU\GDOLGR� RFKUROHXFDH�$FHUHWXP
DVV��QRYD�Y�6ORYHQLML��5D]SUDYH����UD]UHGD�6$=8��������
��−����
$HVFKLPDQQ�� '��� .�� /DXEHU�� '�� 0�� 0RVHU� 	� -��3�
7KHXULOODW� �����D��� )ORUD� DOSLQD�� %G�� ��� /\FRSRGLD�
FHDH−$SLDFHDH�� +DXSW� 9HUODJ�� %HUQ�� 6WXWWJDUW�� :LHQ�
�����SS�
$HVFKLPDQQ�� '��� .�� /DXEHU�� '�� 0�� 0RVHU� 	� -��3�
7KHXULOODW� �����E��� )ORUD� DOSLQD�� %G�� ��� *HQWLDQD�
FHDH−2UFKLGDFHDH��+DXSW�9HUODJ��%HUQ��6WXWWJDUW��:LHQ�
�����SS�
$HVFKLPDQQ�� '��� .�� /DXEHU�� '�� 0�� 0RVHU� 	� -��3�
7KHXULOODW� �����F��� )ORUD� DOSLQD��%G����� 5HJLVWHU��+DXSW
9HUODJ��%HUQ��6WXWWJDUW��:LHQ������SS�
%DELM��9���$��6HOLÇNDU��%��9UHÇ�	�,��=HOQLN���������)ORUD�LQ
YHJHWDFLMD� NDORY� LQ� ORNHY� QD� .UDVX�� 9��0LKHYF�� $��XU���
.UDV�� 9RGD� LQ� ÌLYOMHQMH� Y� NDPQLWL� SRNUDMLQL�� 3URMHNW
$TXDGDSW��=5&��=5&�6$=8��/MXEOMDQD��VWU����−���
%HFN��*����������'LH�8PNHKUXQJ�GHU�3IODQ]HQUHJLRQHQ
LQ� GHQ� 'ROLQHQ� GHV� .DUVWHV�� 6LW]XQJVEHU�� G�� $NDG�� G�
:LVV��:LHQ��0DWKHP��QDWXUZ��.O���%G�����������−���
%XVHU�� 6�� �����D��� 7ROPDá� OLVWD� *RULFD�� 2VQRYQD� JHR�
ORÊND�NDUWD�6)5-������������=YH]QL�JHRORÊNL�]DYRG��%HR�
JUDG�
%XVHU��6�������E���2VQRYQD�JHRORÊND�NDUWD�6)5-��*RULFD
�����������=YH]QL�JHRORÊNL�]DYRG��%HRJUDG�
%UDXQ�%ODQTXHW�� -�� �������� 3IODQ]HQVR]LRORJLH�� *UXQG�
]�JH� GHU� 9HJHWDWLRQVNXQGH�� ��� $XIO�� 6SULQJHU� 9HUODJ�
:LHQ−1HZ�<RUN������SS�

&XOLEHUJ��0����������'H]HUWLILNDFLMD� LQ� UHIRUHVWDFLMD�VOR�
YHQVNHJD� .UDVD�� 3RURáLOR� R� UD]LVNRYDQMX� SDOHROLWLND�
QHROLWLND� LQ� HQROLWLND� Y� 6ORYHQLML�� /MXEOMDQD�� ���������
���−����
&XOLEHUJ��0�� �������� 9HJHWDFLMD� .UDVD� Y� SUHWHNORVWL�� 9�
.UDQMF��$���XU����.UDV��3RNUDMLQD�ÌLYOMHQMH�OMXGMH��=DORÌED
=5&��=5&�6$=8��/MXEOMDQD��VWU����−����
&XOLEHUJ��0����������3DOHRERWDQLáQH�UD]LVNDYH�QD�.UDVX�
9�� 0LKHYF�� $��XU���� .UDV�� 9RGD� LQ� ÌLYOMHQMH� Y� NDPQLWL
SRNUDMLQL��3URMHNW�$TXDGDSW��=5&��=5&�6$=8��/MXEOMDQD�
VWU�����−����
ÝDUQL�� $�� �������� $VVRFLDWLRQV� IURP� WKH� RUGHU� RI�*OHF�
KRPHWDOLD� KHGHUDFHDH� 5�� 7[�� LQ� %UXQ�+RRO� HW� 5�� 7[�
����� LQ� WKH�FRDVWDO�NDUVW� UHJLRQ�RI� 6ORYHQLD�DQG�QHLJK�
ERXULQJ�UHJLRQV��3HULRG��%LRORJ�������������−����
ÝDUQL��$����������9HJHWDFLMD�QD�SUHKRGX�PHG�WUDYQLNL�LQ
JR]GRYL� QD� .UDVX�� 9�� 0LKHYF�� $��XU���� .UDV�� 9RGD� LQ
ÌLYOMHQMH� Y� NDPQLWL� SRNUDMLQL�� 3URMHNW� $TXDGDSW�� =5&�
=5&�6$=8��/MXEOMDQD��VWU�����−����
ÝHOLN��7�� ��������%LRGLYHU]LWHWD�GQHYQLK�PHWXOMHY� �/HSL�
GRSWHUD�� 5KRSDORFHUD�� Y� 5HJLMVNHP� SDUNX� ÉNRFMDQVNH
MDPH��$FWD�%LRO��6ORY������������−����
'DNVNREOHU�� ,�� �����D��� %XNRYL� JR]GRYL� 6UHGQMHJD� 3R�
VRáMD��6FRSROLD�������−���
'DNVNREOHU�� ,�� �����E��� =GUXÌED� 6HVOHULR� DXWXPQDOLV�
)DJHWXP� �+W���0��:UDEHU� H[�%RUKLGL� ����� Y� .RSUVNHP
JULáHYMX��$QQDOHV��6HU��+LVW��1DW������������−����
'DNVNREOHU�� ,�� �������� *HRJUDIVNH� YDULDQWH� DVRFLDFLMH
6HVOHULR�DXWXPQDOLV�)DJHWXP��+W���0��:UDEHU�H[�%RUKLGL
������5D]SUDYH����UD]UHGD�6$=8������������−����
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'DNVNREOHU��,����������*R]GQD�YHJHWDFLMD�=HOHQHJD�SRWRND
Y� GROLQL� ,GULMH� �]DKRGQD� 6ORYHQLMD��� 5D]SUDYH� ��� UD]UHGD
6$=8������������−����
'HEHYHF�� $��� %�� 3HULF�� 3�� 7XUN�� =�� .OHPHQ�.UHN�� $�
.UDQMF��$��0LKHYF��5��6ODSQLN�	�7��=RUPDQ���������3DUN
ÉNRFMDQVNH� MDPH�� ÉNRFMDQ�� 3DUN� ÉNRFMDQVNH� MDPH�� ���
VWU�
)LVFKHU��0��$����������6FURSKXODULDFHDH��RKQH�(XSKUDVLD��
,Q�� )LVFKHU�� 0�� $�� �HG���� ([NXUVLRQVIORUD� YRQ� gVWHUUHLFK�
9HUODJ�(XJHQ�8OPHU��6WXWWJDUW�XQG�:LHQ��S�����−����
)UDKP��-��3��	�:��)UH\���������0RRVIORUD�����$XIO��87%�
(XJHQ�8OPHU��6WXWWJDUW������SS�
*DPV�� ,�� �������� .UDV� Y� 6ORYHQLML� Y� SURVWRUX� LQ� áDVX�
,QÊWLWXW�]D�UD]LVNRYDQMH�NUDVD�=5&�6$=8��/MXEOMDQD�����
VWU�
*LQ]EHUJHU��$��	�.��0DO\� �������� )�KUHU� ]X� GHQ�ZLVV�
([NXUVLRQHQ� GHV� ,,�� LQWHUQDW�� ERWDQ�� .RQJUHVVHV�� :LHQ
������,��([NXUVLRQ�LQ�GLH�LOO\ULVFKH�/lQGHU������SS�
*RJDOD��$����������.DPHQ��YRGD��VRQFH�LQ�YHWHU��QDUDYD
.UDVD� LQ� VORYHQVNH� ,VWUH�� 3ULURGRVORYQL�PX]HM� 6ORYHQLMH�
/MXEOMDQD������VWU�
-XUNRYÇHN�� %��� 0�� 7RPDQ�� %�� 2JRUHOHF�� /�� ÆULEDU�� .�
'UREQH��0��3ROMDN�	�/��ÆULEDU���������)RUPDFLMVND�JHR�
ORÊND� NDUWD� MXÌQHJD� GHOD� 7UÌDÊNR�.RPHQVNH� SODQRWH� ��
�������� .UHGQH� LQ� SDOHRJHQVNH� NDUERQDWQH� NDPQLQH�
,QÊWLWXW�]D�JHRORJLMR��JHRWHKQLNR�LQ�JHRIL]LNR��/MXEOMDQD�
����VWU�
.RÇLU��3����������6LQVLVWHPDWVNL�SUHJOHG�ÊXPD�SOHPHQLWLK
OLVWDáD� LOLUVNH� IORUQH� SURYLQFLMH� V� SRVHEQLP� RVYUWRP� QD
]DMHGQLFH� X� 6ORYHQLML��'RNWRUVND� GLVHUWDFLMD�� 6YHXáLOLÊWH
X�=DJUHEX��ÉXPDUVNL�IDNXOWHW��=DJUHE������VWU�
.RÇLU��3��	�%��6XULQD���������3DHRQLR�RIILFLQDOLV�7LOLHWXP
SODW\SK\OOL�−�QRYD�]GUXÌED�JR]GRY�SOHPHQLWLK�OLVWDYFHY
Y�àLáDULML��MXJR]DKRGQD�6ORYHQLMD���9��5RÌDF�'DURYHF��9�
�XU���� 0HMH� LQ� NRQILQL�� 8QLYHU]D� QD� 3ULPRUVNHP�� =56
.RSHU� LQ� =DORÌED� $QQDOHV�� =JRGRYLQVNR� GUXÊWYR� ]D
MXÌQR�3ULPRUVNR��.RSHU��VWU�����−����
.UDQMF�� $�� �XU��� �������� 6ORYHQH�&ODVVLFDO� .DUVW� �� .UDV�
=DORÌED�=5&��=5&�6$=8��/MXEOMDQD������VWU�
.UDQMF�� $�� �XU��� �������� .UDV�� 3RNUDMLQD� �� ÌLYOMHQMH� �
OMXGMH��=DORÌED�=5&��=5&�6$=8��/MXEOMDQD������VWU�
/DF]D�� -�� 6�� �������� ,VW� +HOOHERUXV� LVWULDFXV� �6FKLIIQ��
%RUE�� HLQH� VHOEVWVWlQGLJH� $UW"� *RGLÊQMDN� %LRORÊNRJ� LQ�
VWLWXWD�8QLYHU]LWHWD�X�6DUDMHYX�����������������
0DDUHO� YDQ� GHU�� (�� �������� 7UDQVIRUPDWLRQ� RI� FRYHU�
DEXQGDQFH� YDOXHV� LQ� SK\WRVRFLRORJ\� DQG� LWV� HIIHFWV� RQ
FRPPXQLW\�VLPLODULW\��9HJHWDWLR����������������
0DUFKHVHWWL�� &�� �������� )ORUXOD� YRQ� 6�� &DQ]LDQ�� ,Q�
0�OOHU��)���HG����)�KUHU�LQ�GLH�*URWWHQ�XQG�+{KOHQ�YRQ�6�
&DQ]LDQ�EHL�7ULHVW��S����������
0DUFKHVHWWL��&���������������)ORUD�GL�7ULHVWH�H�GH
�VXRL
GLQWRUQL��7ULHVWH�
0DUWLQÞLÞ��$����������5HOLNWQD�IORUD�Y�ÉNRFMDQVNLK�MDPDK
LQ�QMHQD�HNRORJLMD��%LRO��9HVWQ������������������
0DUWLQÞLÞ��$����������ÉNRFMDQVNH�MDPH�SUL�'LYDáL��)ORUD�
YHJHWDFLMD�� HNRORJLMD��9��àDUQL�� $�� �XU���� 9HJHWDFLMD� 6OR�

YHQLMH� LQ� VRVHGQMLK� REPRáLM� ������ %RWDQLáQR� GUXÊWYR
6ORYHQLMH�LQ�%LRORÊNL�LQÊWLWXW�-RYDQD�+DGÌLMD�=5&�6$=8�
/MXEOMDQD��VWU����������
0DUWLQÞLÞ�� $�� �������� 6H]QDP� OLVWQDWLK� PDKRY� �%U\R�
SVLGD��6ORYHQLMH��+DFTXHWLD���������������
0DUWLQÞLÞ�� $��� 7��:UDEHU��1�� -RJDQ�� 9�� 5DYQLN�� $�� 3R�
GREQLN��%��7XUN�	�%��9UHÇ���������0DOD�IORUD�6ORYHQLMH�
.OMXá� ]D� GRORáDQMH� SUDSURWQLF� LQ� VHPHQN�� 7HKQLÊND� ]D�
ORÌED�6ORYHQLMH��/MXEOMDQD������VWU�
0HNLQGD�0DMDURQ�� 7�� �������� .OLPDWRJUDILMD� 6ORYHQLMH�
7HPSHUDWXUD� ]UDND� ����������� +LGURPHWHRURORÊNL� ]D�
YRG�5HSXEOLNH�6ORYHQLMH��/MXEOMDQD������VWU�
0LKHYF��$�� �XU��� ��������.UDV��9RGD� LQ�ÌLYOMHQMH�Y�NDP�
QLWL�SRNUDMLQL��3URMHNW�$TXDGDSW��=5&��=5&�6$=8��/MXE�
OMDQD������VWU�
0RÞQLN��0����������.RPHQVNL�.UDV�������������.DUDQ�
WDQLMD��/MXEOMDQD������VWU�
0RUWRQ��)�� ��������0RQRJUDILD� ILWRJHRJUDILFD� GHOOH� 9R�
UDJLQL� GHOOH� *URWWH� GHO� 7LPDYR� SUHVVR� 6DQ� &DQ]LDQR�
$OSL�*LXOLH��������������
0XFLQD�� /�� �������� *DOLR�8UWLFHWHD�� ,Q��0XFLQD�� /��� *�
*UDEKHUU�	�7��(OOPDXHU��HGV����'LH�3IODQ]HQJHVHOOVFKDIWHQ
gVWHUUHLFKV�� 7HLO� ,�� $QWKURSRJHQH� 9HJHWDWLRQ�� *XVWDY
)LVFKHU�9HUODJ��-HQD�6WXWWJDUW�1HZ�<RUN��S����������
2JULQ��'�� �������� 3RGQHEQL� WLSL� Y� 6ORYHQLML��*HRJUDIVNL
YHVWQLN������������
3LVNHUQLN�� 0�� �������� *R]GQR� UDVWOLQMH� 6ORYHQVNHJD
3ULPRUMD�� =ERUQLN� ,QÊWLWXWD� ]D� JR]GQR� LQ� OHVQR� JRVSR�
GDUVWYR������������
3LVNHUQLN�� 0�� �������� .OLPDNV� QD� 7UÌDÊNHP� NUDVX� MH� −

EXNRY�JR]G��*R]GDUVNL�YHVWQLN������������−����
3LVNHUQLN��0�� ��������*R]GQD�� WUDYQLÊND� LQ� SOHYHOLÊáQD
YHJHWDFLMD�3ULPRUVNH��6WURNRYQD�LQ�]QDQVWYHQD�GHOD�����
,QÊWLWXW�]D�JR]GQR� LQ� OHVQR�JRVSRGDUVWYR��/MXEOMDQD�����
VWU�
3LVNHUQLN�� 0�� �������� 5DVWOLQVNL� VYHW� LQ� YHJHWDFLMD� 3UL�
PRUMD� QHNROLNR� EROM� GRUHáHQR�� 6DPR]DORÌED�� /RNHY� QD
.UDVX�����VWU�
3RGDQL�� -�� �������� 6<1�7$;� ������ &RPSXWHU� 3URJUDPV
IRU� 'DWD� $QDO\VLV� LQ� (FRORJ\� DQG� 6\VWHPDWLFV�� 8VHU
V
0DQXDO��%XGDSHVW�����SS�
3ROGLQL�� /��������� *R]GRYL� QD� .UDVX� YáHUDM�� GDQHV� LQ
MXWUL��*R]GDUVNL�YHVWQLN������−��������−����
3ROGLQL�� /�� �������� hEHUVLFKW� �EHU� GLH� 9HJHWDWLRQ� GHV
.DUVWHV� YRQ� 7ULHVW� XQG� *{U]� �12�,WDOLHQ��� 6WXGLD� *HR�
ERWDQLFD����������−����
3ROGLQL�� /�� �������� 2VWU\D� FDUSLQLIROLD�UHLFKH� :lOGHU
XQG�*HE�VFKH� YRQ� )ULDXO�-XOLVFK�9HQH]LHQ� �12�,WDOLHQ�
XQG�1DFKEDUJHELHWHQ��6WXGLD�*HRERWDQLFD�������−����
3ROGLQL�� /�� �������� /
$VDUR�&DUSLQHWXP� EHWXOL� /DXVL� ��
GHO�&DUVR�QRUGDGULDWLFR��6WXGLD�*HRERWDQLFD�������−���
3ROGLQL�� /�� �������� /D� YHJHWD]LRQH�GHO�&DUVR� LVRQWLQR� H
WULHVWLQR��(G��/LQW��7ULHVWH������SS�
3ROGLQL�� /�� �������� 6RPPDULR� ELEOLRJUDILFR� VXOOD� IORUD� H
VXOOD�YHJHWD]LRQH�GHO�&DUVR�H�GHOO¤�,VWULD�FRQ�SDUWLFRODUH
ULJLXUGR�DO�SUHVHQWH��$QQDOHV��6HU��+LVW��1DW��������������
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3RVSLFKDO�� (�� ������������� )ORUD� GHV� {VWHUUHLFKLVFKHQ
.�VWHQODQGHV��,−,,��)UDQ]�'HXWLFNH��/HLS]LJ�:LHQ�
5RELÞ�� '�� 	� 0�� $FFHWWR� �������� 3UHJOHG� VLQWDNVR�
QRPVNHJD� VLVWHPD� JR]GQHJD� LQ� REJR]GQHJD� UDVWOLQMD
6ORYHQLMH�� ÉWXGLMVNR� JUDGLYR� ]D� SRXN� L]� ILWRFHQRORJLMH�
%LRWHKQLÊND� IDNXOWHWD�� 2GGHOHN� ]D� JR]GDUVWYR� LQ� RE�
QRYOMLYH�JR]GQH�YLUH��/MXEOMDQD�����VWU�
6HOLÇNDU��7���%��9UHÇ�	�$��6HOLÇNDU���������)OR9HJ6L�����
5DáXQDOQLÊNL� SURJUDP� ]D� XUHMDQMH� LQ� DQDOL]R� ELRORÊNLK
SRGDWNRY��%LRORÊNL�LQÊWLWXW�=5&�6$=8��/MXEOMDQD�
6ODSQLN��5����������)ORUD�LQ�)DYQD��9��'HEHYHF��$��HW�DO�
�XU���� 3DUN� ÉNRFMDQVNH� MDPH�� ÉNRFMDQ�� 3DUN� ÉNRFMDQVNH
MDPH��VWU��������
ÆHUFHOM��$����������=DáHWNL�LQ�UD]YRM�JR]GRY�Y�6ORYHQLML�
6ORYHQVND� DNDGHPLMD� ]QDQRVWL� LQ� XPHWQRVWL�� 5D]UHG� ]D
QDUDYRVORYQH�YHGH��'HOD��2SHUD������������
6KDZ�� 5�� 7�� �������� )RUHLJQ� 7UDYHOOHUV� LQ� WKH� 6ORYHQH
.DUVW��=DORÌED�=5&��=5&�6$=8��/MXEOMDQD������SS�
7RPDÉLÞ�� *�� �������� )ORUD� LQ� YHJHWDFLMD� NUDÊNLK� MDP�
=ERUQLN� 3ULURGRVORYQHJD� GUXÊWYD�� ��� ������ �� YHJHWD�
FLMVND�WDEHOD�
7URÇW�� 6�� �������� 3RQtNYH�� 9�� 6DYQLN�� 5�� �XU���� .UDMHYQL
OHNVLNRQ� 6ORYHQLMH�� ,�� NQMLJD�=DKRGQL� GHO� 6ORYHQLMH��'U�
ÌDYQD�]DORÌED�6ORYHQLMH��/MXEOMDQD��VWU������
8UEDQÞLÞ��0���)��)HUOLQ�	�/��.XWQDU���������3URXáHYDQMH
SHVWURVWL� LQ� URGRYLWQRVWL� JR]GQLK� UDVWLÊá� QD� 6HÌDQVNR�
.RPHQVNHP�.UDVX��=ERUQLN�JR]GDUVWYD� LQ� OHVDUVWYD�����
�����
8UEDQÞLÞ��0���3��6LPRQÞLÞ��7��3UXV�	�/��.XWQDU��������
$WODV� JR]GQLK� WDO�� =YH]D� JR]GDUVNLK� GUXÊWHY� 6ORYHQLMH�
*R]GUDNL� YHVWQLN� LQ� *R]GDUVNL� LQÊWLWXW� 6ORYHQLMH�� /MXE�
OMDQD������VWU�
9UHÇ�� %�� �������� 5D]ÊLUMHQRVW� YUVWH� 9HURQLFD� VXEOREDWD
0��$��)LVFKHU�Y�6ORYHQLML��+ODGQLNLD���������
:LUWK�� 9�� �������� )OHFKWHQIORUD�� ��� $XI�� 9HUODJ� (XJHQ
8OPHU��6WXWWJDUW������SS�
:UDEHU�� 0�� �������� *ODYQH� YHJHWDFLMVNH� ]GUXÌEH� VOR�
YHQVNHJD� NUDVD� V� SRVHEQLP� R]LURP� QD� JR]GQRJRV�
SRGDUVNH�UD]PHUH� LQ�PHOLRUDFLMVNH�PRÌQRVWL��*R]GDUVNL
YHVWQLN��������������
:UDEHU��0�� ��������2ULHQWDFLMVND�NDUWD� JR]GQLK� UDVWLÊá
LQ� ELRWHKQLáQL� XNUHSL� ]D� REQRYR� JR]GD� Y� 6ORYHQVNHP
3ULPRUMX�� (ODERUDW�� ,QÊWLWXW� ]D� JR]GQR� LQ� OHVQR� JRVSR�
GDUVWYR��/MXEOMDQD�����VWU�
:UDEHU�� 0�� �������� $OOJHPHLQH� 2ULHQWLUXQJVNDUWH� GHU
SRWHQWLHOOHQ� QDW�UOLFKHQ� 9HJHWDWLRQ� LP� 6ORZHQLVFKHQ
.�VWHQODQG� �1:�-XJRVODZLHQ�� DOV� *UXQGODJH� I�U� GLH
:LHGHUEHZDOGXQJ� GHU� GHJUDGLHUWHQ� .DUVW�� XQG� )O\VFK�
JHELHWH�� %HULFKW� �EHU� GDV� ,QWHUQDWLRQDOH� 6\PSRVLRQ� I�U
9HJHWDWLRQVNDUWLHUXQJ�� ���������� ������ 6WRO]HQDX�
:HVHU��-��&UDPHU��:HLQKHLP��S����������
:UDEHU�� 0�� �������� 2HNRORJLVFKH� XQG� SIODQ]HQ�
VR]LRORJLVFKH� &KDUDNWHULVWLN� GHU� 9HJHWDWLRQ� GHV� VORZH�
QLVFKHV� N�VWHQOlQGLVFKHQ� .DUVWJHELHWHV�� 0LWW�� 2VWDOS�� �
GLQ��SIODQ]HQVR]��$UEHLWVJHP���7ULHVWH����������

:UDEHU�� 7�� �������� 6WR� ]QDPHQLWLK� UDVWOLQ� QD� 6ORYHQ�
VNHP��3UHÊHUQRYD�GUXÌED��/MXEOMDQD������VWU�
:UDEHU��7��	�3�� 6NREHUQH� ��������5GHáL� VH]QDP�RJUR�
ÌHQLK� SUDSURWQLF� LQ� VHPHQN� 65� 6ORYHQLMH�� 9DUVWYR� QD�
UDYH���������������
=XSDQÞLÞ��%�� ��������.OLPDWRJUDILMD�6ORYHQLMH��3DGDYLQH
�����������+LGURPHWHRURORÊNL�]DYRG�5HSXEOLNH�6ORYH�
QLMH��/MXEOMDQD������VWU�
=XSDQÞLÞ��0�����������6XE�PHGLWHUDQVNL�IORUQL�HOHPHQW�Y
JR]GQL� YHJHWDFLML� VXEPHGLWHUDQVNHJD� IORUQHJD� REPRáMD
6ORYHQLMH��5D]SUDYH����UD]UHGD�6$=8�����������������
=XSDQÞLÞ�� 0�� �����D��� 1RYRVWL� R� JR]GQR�JUPLÊáQL� YH�
JHWDFLML�VORYHQVNHJD�VXEPHGLWHUDQD��5D]SUDYH����UD]UHGD
6$=8�����������������
=XSDQÞLÞ��0�� �����E���*R]GQD� LQ� JUPLÊáQD�YHJHWDFLMD�
9�� .UDQMF�� $�� �XU���� .UDV�� 3RNUDMLQD�ÌLYOMHQMH�OMXGMH�
=DORÌED�=5&��=5&�6$=8��/MXEOMDQD��VWU����������
=XSDQÞLÞ�� 0�� 	� 9�� ÈDJDU� �������� 9HUEXVFKXQJ� �9HU�
ZDOGXQJ�� GHU� :LHVHQIOlFKHQ� LP� %HUHLFKH� GHV� VORZH�
QLVFKHQ�.DUVWHV��5D]SUDYH����UD]UHGD�6$=8�������������
����

'2'$7(.���$33(1',;

6H]QDP�QDKDMDOLÇÞ� ILWRFHQRORÇNLK�SRSLVRY��/RFDOLWLHV�RI
UHOHYmV��

7DE�� ��� ��� 'UDJD�� �������� �������� ��������� ���� ��
���������'UDJD���������������������������������������

7DE�� ��� ��� 6YHWR�� �������� �������� ��������� ���� ��
���������6YHWR���������������������������������������
��� 6YHWR�� �������� �������� ��������� ���� ��� ������ ��
6YHWR������������������������������������������-H]HUR�
�������� �������� ��������� ���� ��� ������ ��� -H]HUR�
�������� �������� ��������� ���� ��� ������ ��� -H]HUR�
�������������������������������������

7DE��������'RO��/LVLáLQD������������������������������
��� ������ ��� 9HOLND� GROLQD�� �������� �������� ��������
����������������0DOD�GROLQD��������������������������
����������������0DOD�GROLQD��������������������������
����������������0DOD�GROLQD��������������������������
����������������'RO��/LVLáLQD��������������������������
���� ��� ������ ��� 9HOLND� GROLQD�� �������� �������
��������� ���� ��� ������ ��� 9HOLND� GROLQD�� �������
�����������������������������

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

=YH]H� LQ�YLÇMH� VLQWDNVRQRPVNH�HQRWH� �6XEDOOLDQFHV� DQG
KLJKHU�V\QWD[RQRPLFDO�XQLWV�
$)� $UHPRQLR�)DJLRQ� �+W�� ������ %RUKLGL� LQ� 7{U{N�
3RGDQL�	�%RUKLGL�����
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$&�$VSDUDJR�WHQXLIROLL�&DUSLQHQLRQ�0DULQáHN�	�3ROGLQL
����
$7� $VSOHQLHWHD� WULFKRPDQLV� %U��%O�� LQ� 0HLHU� 	� %U��%O�
����
$9�$UWHPLVLHWHD�YXOJDULV�/RKPH\HU�	�DO��LQ�5��7[������
*$�*HR�$OOLDULRQ� /RKPH\HU� 	� 2EHUGRUIHU� H[� *{UV� 	
0�OOHU������ �*DOLR�$OOLDULRQ� �2EHUG��������/RKPH\HU
	�2EHUGRUIHU�LQ�2EHUGRUIHU�	�DO������
*8�*DOLR�8UWLFHWHD�3DVVDUJH�H[�.RSHFNÑ�����
(&�(U\WKURQLR�&DUSLQLRQ��+W��������0DULQáHN�LQ�0XFLQD�
:DOOQ{IHU�	�*UDVV�����
(3�(ULFR�3LQHWHD�,��+RUYDW�����
)�)DJHWDOLD�V\OYDWLFDH�3DZÈ��LQ�3DZÈ��	�DO������
)$�)UD[LQR�$FHULRQ�)XNDUHN�����
)$��)UD[LQR�$FHUHQLRQ�3��.RÊLU�����
)%�)HVWXFR�%URPHWHD�%U��%O��	�7[������
0$� 0ROLQLR�$UUKHQDWKHUHWHD� 5�� 7[�� ����� HP�� 5�� 7[�
����
0X$�0XOJHGLR�$FRQLWHWHD�+DGDá�	�.OLND�LQ�.OLND�����
2&�2VWU\R�&DUSLQLRQ�RULHQWDOLV�+RUYDW��������HP������
27�2VWU\R�7LOLHQLRQ�3��.RÊLU�����
3$� 3RO\VWLFKR� VHWLIHUL�$FHUHQLRQ� SVHXGRSODWDQL� %RUKLGL
	�.HYH\�����
37�3RR�DOSLQDH�7ULVHWDOLD�(OPDXHU�	�0XFLQD�����
4)�4XHUFR�)DJHWHD�%U��%O��	�9OLHJ������
43�4XHUFHWDOLD�SXEHVFHQWLV�.OLND�����
453�4XHUFHWDOLD�URERULV�SHWUDHDH�5��7[������
53�5KDPQR�3UXQHWHD�5LYDV�*RGD\�	�%RUMD�&DUERQHOO�H[
5��7[������
67�6WHOODULHWHD�PHGLDH�5��7[���/RKPH\HU�	�3UHLVLQJ�LQ�5�
7[������
7$�7LOLR�SODW\SK\OOL�$FHULRQ�SVHXGRSODWDQL�.OLND������� 
/XQDULR�$FHULRQ�0RRU������
7*�7ULIROLR�*HUDQLHWHD�7K��0�OOHU�����
93� 9DFFLQLR�3LFHHWHD� %U��%O�� ����� HPHQG�� =XSDQáLá
�����������

$VRFLDFLMH� LQ�QLÉMH� VLQWDNVRQRPVNH� HQRWH� �$VVRFLDWLRQV
DQG�ORZHU�XQLWV�
$VDUR�&DUSLQHWXP�EHWXOL�/DXVL�����
&RU\GDOLGR�RFKUROHXFDH�$FHUHWXP�$FFHWWR�����
&RU\GDOLGR�RFKUROHXFDH�$FHUHWXP�$FFHWWR������ WLOLHWR�
VXP�SODW\SK\OOL�3��.RÊLU�	�6XULQD�LQ�3��.RÊLU�����

&RU\GDOLGR� RFKUROHXFDH�2VWU\HWXP� FDUSLQLIROLDH� �=X�
SDQáLá�	�ËDJDU�������=XSDQáLá������QRP��SURY�
+DFTXHWLR�)UD[LQHWXP� 0DULQáHN� LQ� :DOOQ{IHU�� 0XFLQD
	�*UDVV�����
2UQLWKRJDOR� S\UHQDLFL�&DUSLQHWXP� EHWXOL� 0DULQáHN�
3ROGLQL� 	� =XSDQáLá� H[� 0DULQáHN� ����� RVWU\HWRVXP
FDUSLQLIROLDH�0DULQáHN��3ROGLQL�	�=XSDQáLá�����
2UQLWKRJDOR�S\UHQDLFL�)DJHWXP�0DULQáHN��3DSHÌ��'DNV�
NREOHU�	�=XSDQáLá�����
2UQLWKRJDOR�S\UHQDLFL�)DJHWXP�0DULQáHN��3DSHÌ��'DNV�
NREOHU�	� =XSDQáLá� ����� IUD[LQHWRVXP�RUQL�'DNVNREOHU
����
2UQLWKRJDOR� S\UHQDLFL�)UD[LQHWXP� àXÊLQ� 	� 'DNVNREOHU
�����QRP��SURY�
3DHRQLR�RIILFLQDOLV�7LOLHWXP�SODW\SK\OOL�3��.RÊLU�	�6XULQD
����
6D[LIUDJR�SHWUDHDH�7LOLHWXP�SODW\SK\OOL�'DNVNREOHU�����
YDU��JHRJU��+HOOHERUXV�LVWULDFXV�YDU��JHRJU��QRYD
6HVOHULR�DXWXPQDOLV�)DJHWXP��+W���0��:UDEHU�H[�%RUKLGL
����
6HVOHULR� DXWXPQDOLV�2VWU\HWXP� ,�� +RUYDW� 	� +RUYDWLß
�����FRUU��=XSDQáLá�����
6HVOHULR� DXWXPQDOLV�2VWU\HWXP� ,�� +RUYDW� 	� +RUYDWLß
����� FRUU�� =XSDQáLá� ����� WLOLHWRVXP� SODW\SK\OOL� 'DNV�
NREOHU�����
9HUDWUR� QLJUL�)UD[LQHWXP� H[FHOVLRULV� 'DNVNREOHU� ����
PVFU��YDU��JHRJU��+HOOHERUXV�LVWULDFXV�SURY�
9HURQLFR� VXEOREDWDH�)UD[LQHWXP� H[FHOVLRULV�'DNVNREOHU
�����QRP��SURY�

2.5$-Æ$9(�,1�6,0%2/,���$%%5(9,$7,216

*HRORÇND�SRGODJD��3DUHQW�PDWHULDO�
$��DSQHQHF���OLPHVWRQH
5��URÌHQHF���FKHUW

7DOQL�WLSL��6RLO�W\SHV�
'&��NUHPHQLFD��GLVWULáQD�UMDYD�WOD����G\VWULF�FDPELVROV
.R��NROXYLDOQD�WOD���FROOXYLDO�VRLO
5��UHQG]LQD���UHQG]LQD
5M��UMDYD�SRNDUERQDWQD�WOD���EURZQ�FDOFDUHRXV�VRLO


