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SROMRSULYUHGQRP�]HPOML^WX
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,VWUDCLYDQMH�MH�L]YHGHQR�VD�FLOMHP�GD�VH�XWYUGL�]D�
JD_HQRVW�SROMRSULYUHGQRJ�]HPOML^WD�RNROLQH�GHSRQLMH
X�/R]QLFL��2EXKYD`HQ�MH�SRYU^LQVNL�VORM�SROMRSULYUH�
GQRJ�]HPOML^WD��DOL�L�NRQWDPLQLUDQR�]HPOML^WH�L�SHSHR
X�RNYLUX�GHSRQLMH��.RUL^`HQD�MH�VWDQGDUGQD�PHWRGD
DQDOL]H�]HPOML^WD�QD�$$6��2GUH_LYDQ�MH�VDGUCDM�ROR�
YD��FLQND��NDGPLMXPD��JYRC_D��EDNUD��KURPD��QLNOD
L�PDQJDQD��2VLP�NRQWUROQRJ��DQDOL]LUDQR�MH����X]R�
UDND����X]RUND�QD�GHSRQLML�NDR�L]YRUX�]DJD_HQMD�L
���X]RUDND�SROMRSULYUHGQRJ�]HPOML^WD��8]RUFL�SROMR�
SULYUHGQRJ� ]HPOML^WD� X]HWL� VX� QD� XGDOMHQRVWL� RG
����P������P�L�����P�RG�GHSRQLMH�NDNR�EL�VH�QD
RYDNR�SRVWDYOMHQRM�PUHCL�SURED�XWYUGLOL�NUHWDQMH�L
UDVSURVWUDQMHQRVW� ]DJD_HQMD��5H]XOWDWL� XND]XMX� QD
QHRaHNLYDQR� QLVNH� NRQFHQWUDFLMH� RYLK� PHWDOD� X
YH`LQL� X]RUDND�� NRMH� QH� RGVWXSDMX� ]QDaDMQLMH� RG
YUHGQRVWL� ]DGDWLK� SR]DGLQVNLK� NRQFHQWUDFLMDPD�� D
WDNR_H�VX�L�QLCH�RG�PDNVLPDOQR�GR]YROMHQLK��'DNOH�
SRYU^LQVND� ]DJD_HQRVW� ]HPOML^WD�SRG�XWLFDMHP�GH�
SRQLMH�QLMH�MR^�XYHN�SULVXWQD�

8YRG
8�WH^NH�PHWDOH�VSDGD�RNR����HOHPHQDWD�aLMD�MH

JXVWLQD�SUHNR���J�FP���7UHED�QDSRPHQXWL�GD�SRMHG�
LQL�DXWRUL�QH�VPDWUDMX�WH^NLP�PHWDOLPD�SOHPHQLWH
PHWDOH�L�UHWNH�]HPOMH��SD�MH�XNXSDQ�EURM�WH^NLK�PHWDOD
SR�QMLPD�QH^WR�PDQML��1HNL�VX�ELRHVHQFLMDOQL��QSU�
JYRC_H��FLQN��EDNDU���GRN�SRMHGLQL�SUHGVWDYOMDMX�YUOR
RSDVQH�RWURYH��CLYD��RORYR�L�NDGPLMXP���%XGX`L�GD
VX�WHKQROR^NL�YHRPD�]QDaDMQL�WH^NL�PHWDOL�VH�NDR
SROXWDQWL�HPLWXMX�X�]HPOML^WH��KLGURVIHUX�L�DWPRVIHUX�

*UDGVND�GHSRQLMD�-.3�®9RGRYRG�L�NDQDOL]DFLMD¯
SURVWLUH�VH�QD�RNR����KHNWDUD�QD�SHULIHULML�/R]QLFH

�]DSDGQD�6UELMD���QHSRVUHGQR�GXC�UHNH�>WLUH��'H�
SRQLMD�VH��SRUHG�VYRMH�RVQRYQH�XORJH�]D�RGODJDQMH
NRPXQDOQRJ�RWSDGD��GXCL�QL]�JRGLQD�NRULVWL�NDR�RG�
ODJDOL^WH�SHSHOD�L�^OMDNH�L]�WHUPRHOHNWUDQH�L�WRSODQH
SUL�KHPLMVNRM�LQGXVWULML�®9LVNR]D¯��7DNR_H��]QDaDMQD
NROLaLQD�LQGXVWULMVNRJ�PXOMD�L]�NDQDOD�RWSDGQLK�YRGD
KHPLMVNH�LQGXVWULMH�GHSRQRYDQD�MH�RYGH�SULOLNRP
QMHJRYRJ�aL^`HQMD�RVDPGHVHWLK�JRGLQD��6YH�RYH�YUVWH
RWSDGD�VDGUCH�UD]QH�WH^NH�PHWDOH�^WR�SUHGVWDYOMD�SR�
WHQFLMDOQR�YHOLNX�RSDVQRVW�SR�CLYL�VYHW��

'UHQDCQL�VLVWHP�GHSRQLMH�aLQL�MHGDQ�QHUHJXOLVDQL
NDQDO�L�YRGRWRN�X�NRML�VH�L]OLYDMX�RWSDGQH�YRGH�L]�+,
®9LVNR]D¯��NRML�VH�RGOLYDMX�SUHPD�VHYHUX�L�VHYHUR]D�
SDGX�X�UHNX�>WLUX�L�GDOMH�X�'ULQX��VOLND����

3RGUXaMH�GHSRQLMH�L�RNROLQD�VX�GHR�UHaQH�GROLQH
'ULQH��NRMX�aLQH�DOXYLMDOQL�QDQRVL�L]JUD_HQL�RG�GHEH�
OLK�QDVODJD�NYDUWDUQLK�SRUR]QLK�VHGLPHQDWD�¬�̂ OMXQNRYL
L�SHVNRYL��2YH�VHGLPHQWQH�QDVODJH�LPDMX�L]YDQUHGQH
KLGURJHROR^NH�NROHNWRUVNH�RVRELQH�SD�MH�X�QMLPD�IRU�
PLUDQD�ERJDWD�IUHDWVND�L]GDQ��*UDGLMHQW�L]GDQVNH
YRGH�SUDWL�UHOMHIQH�NRQWXUH��D�QMHQ�SUDYDF�NUHWDQMD
SRNODSD�VH�VD�WRNRP�'ULQH��1LYR�SRG]HPQH�YRGH
YDULUD�SUL�SURPHQDPD�YRGRVWDMD�UHNH�'ULQH�VD�NRMRP
MH�X�GLUHNWQRM�KLGUDXOLaNRM�YH]L��1DMaH^`H�MH�QD�PDORM
GXELQL��L]PH_X���L���PHWUD��SD�VWRJD�SRVWRML�YHOLND
RSDVQRVW�RG�]DJD_HQMD�VD�SRYU^LQH��)LOLSRYL`�������

=HPOML^WH�LVWUDCQRJ�SRGUXaMD�MH�KLGURJHQR�]HP�
OML^WH�DOXYLMDOQRJ�WLSD��2GOLNXMH�VH�UD]YLMHQLP�KX�
PXVQR�SHVNRYLWLP�VORMHP�GHEOMLQH�RNR���P�X�aLMRM�VX
SRGLQL�DOXYLMDOQL�VHGLPHQWL�¬�̂ OMXQDN�L�SHVDN��=HPOML�
^QL�VNHOHW�MH�SHVNRYLWRJ�VDVWDYD��6DGUCDM�SHVND�L]QRVL
RG����GR����SURFHQDWD��SUDKD��aHVWLFH�PDQMH�RG����
PP��RG����GR����SURFHQDWD�L�JOLQRYLWH�PDWHULMH�RNR
���SURFHQDWD��5HDNFLMD�]HPOML^WD�MH�QHXWUDOQD�GR�VOD�
ERDONDOQD��S+�YUHGQRVW�L]PHGMX�����L�������,]X]HY
JYRC_D��aLML�MH�VUHGQML�VDGUCDM����¬�����VYL�PLN�
URHOHPHQWL�VX�SULVXWQL�X�WUDJRYLPD��)LOLSRYL`�������
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XaHQLN����UD]UHGD�*LPQD]LMH�®9XN�.DUDGCL`¯�X
/R]QLFL
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=D�RYR�LVWUDCLYDQMH�VX�RG�SRVHEQRJ�]QDaDMD�KL�
GURJHROR^ND�LVWUDCLYDQMD�DOXYLRQD�0LOLYRMHYL`D�L�/D�
]L`D��aLML�VX�UH]XOWDWL�GHILQLVDOL�IUHDWVNX�L]GDQ�X�QMHQRP
DOXYLRQX�NDR�]QDaDMDQ�VWUDWH^NL�YRGQL�UHVXUV��)LOL�
SRYL`��������8WLFDM�GHSRQLMH�L�SHSHOL^WD�QD�SROMRSUL�
YUHGQR�]HPOML^WH�GR�VDGD�QLMH�LVWUDCLYDQ��.RQWUROH
NYDOLWHWD�YRGH�UHNH�'ULQH�L�RWSDGQLK�YRGD�YU^LOD�MH
UDQLMH�FHQWUDOQD�ODERUDWRULMD�+,�9LVNR]D��2QD�MH
WDNR_H�GDYDOD�LQWHQ]LWHW�HPLVLMH�&6�� �NRML�VH�HPL�
WRYDR�X�DWPRVIHUX��L�1D2+��NRML�MH�LVSX^WDQ�SUHNR
NDQDOD�RWSDGQLK�YRGD�X�'ULQX��UDGRP�+,��,]YH^WDML
+,�9LVNR]D��������0H_XWLP��NRQWDPLQDFLML�]HPOML^WD
RWSDGQLP�PDWHULMDPD�VD�GHSRQLMH�L�SHSHOL^WD�QLMH
SRVYH`LYDQD�QLNDNYD�SDCQMD��

&LOM�LVWUDCLYDQMD�ELR�MH�GD�VH�XWYUGL�GD�OL�SRVWRML
]DJD_HQRVW�]HPOML^WD��NDR�L�REODVW�NRMD�MH�QMRPH�]D�
KYD`HQD��

0DWHULMDO�L�PHWRGH
1D�RVQRYX�SDGD�WHUHQD��SUDYFD�SRYU^LQVNLK�WRN�

RYD�L�SUDYFD�NUHWDQMD�SRG]HPQH�L]GDQVNH�YRGH�X�DOX�
YLRQX�'ULQH�SUHWSRVWDYOMHQR�MH�GD�VH�]DJD_HQMH�^LUL
ND�VHYHUX�L�VHYHUR]DSDGX��=ERJ�WRJD�MH�PUHCD�SURED
SRVWDYOMHQD�X�RYRP�SUDYFX��VOLND����

8]RUFL�VX�X]HWL�VD�GXELQH�RG����GR����FP�
8NXSQR�MH�X]HWR����X]RUDND��RG�aHJD�WUL�QD�GHSRQLML�

¬ G��¬�X]RUDN�SHSHOD��VWDUR�SHSHOL^WH�¬�RYGH�VX
SHSHR�L�^OMDND�GHSRQRYDQL�GR�������

¬ G��¬�X]RUDN�SHSHOD��QRYR�SHSHOL^WH�
¬ G��¬�X]RUDN�]HPOML^WD��NRPXQDOQL�RWSDG�
,]YDQ�GHSRQLMH�X]LPDQL�VX�X]RUFL�SROMRSULYUHG�

QRJ�]HPOML^WD�QD�XGDOMHQRVWL�RG�
¬ ����P��X]RUFL�S�¬S��
¬ ����P��X]RUFL�S�¬S��
¬ ����P��X]RUFL�S�¬S���

6OLND����.DUWD�SRORCDMD�LVWUDCQRJ�SRGUXaMD��SUHPD�7.����OLVW�/R]QLFD���
)LJXUH����0DS�RI�WKH�H[SORUHG�DUHD
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.RQWUROQL�X]RUDN�L]YDQ�XWLFDMD�]DJD_LYDaD��.��
X]HW�MH���NP�MXCQR�RG�GHSRQLMH��X�SUDYFX�VXSURWQRP
RG�NUHWDQMD�]DJD_HQMD��UDGL�XWYU_LYDQMD�YUHGQRVWL�SR�
]DGLQVNLK�NRQFHQWUDFLMD�WH^NLK�PHWDOD�

3ULSUHPD�X]RUDND�]D�DQDOL]X�YU^HQD�MH�VWDQGDUG�
QRP�PHWRGRP�PRNURJ�VSDOMLYDQMD��3DQWRYL`������L
8EDYL`��������$QDOL]H�VX�YU^HQH�X�ODERUDWRULML�+,
®9LVNR]D¯��2GUH_LYDQ�MH�VDGUCDM�=Q��3E��1L��&X��0Q�
&U��)H�L�&G�VWDQGDUGQRP�PHWRGRP�DWRPVNH�DSVRU�
SFLRQH�VSHNWURIRWRPHWULMH�

5H]XOWDWL�L�GLVNXVLMD
.RQFHQWUDFLMH�VYLK�PHWDOD�X�SUREDPD�X]HWLP�QD

GHSRQLML�VX�]QDWQR�SRYL^HQH�X�RGQRVX�QD�SR]DGLQVNH
NRQFHQWUDFLMH��YUHGQRVWL�GRELMHQH�NRG�NRQWUROQRJ
X]RUND�YDQ�XWLFDMD�]DJD_LYDaD���3RVHEQR�VH�XRaDYDMX
YLVRNH�NRQFHQWUDFLMH�RORYD��VNRUR����SXWD�YH`H��L�ND�
GPLMXPD����SXWD���'RELMHQH�YUHGQRVWL�QLVX�UHOHYDQ�
WQH�]D�GXEOMH�VORMHYH�]HPOML^WD�L�SHSHOD��WDEHOD����

8�X]RUFLPD�SROMRSULYUHGQRJ�]HPOML^WD�X]HWLP�QD
XGDOMHQRVWL�RG�����P��S�¬S���XRaHQH�VX�QDMYL^H�NRQ�
FHQWUDFLMH�VYLK�PHWDOD��3RVHEQR�YLVRNH�NRQFHQWUDFLMH
XRaHQH�VX�]D�JYRC_H��NDGPLMXP�L�RORYR��.RQFHQWUD�
FLMH�JYRC_D�GRELMHQH�X�X]RUFLPD�QDMEOLCLP�GHSRQLML
L]QRVH�L�GR�������SSP�L�]QDWQR�VX�YL^H�RG�SR]DGLQ�
VNLK�NRQFHQWUDFLMD�GRELMHQLK�X�NRQWUROQRP�X]RUNX�
*YRC_H�X�RYLP�NRQFHQWUDFLMDPD�QLMH�WRNVLaQR�
0H_XWLP��MRQL�JYRC_D�LPDMX�DQWDJRQLVWLaNR�GHMVWYR
VD�MRQLPD�GUXJLK�ELRHVHQFLMDOQLK�HOHPHQDWD��SUH
VYHJD�PDJQH]LMXPD���2NVLGDFLMRP�)H���MRQD�X�SULVX�
YX�YRGH�L�NLVHRQLND�QDVWDMH�JYRC_H��,,,��KLGURNVLG�NRML
MH�RGOLaDQ�KYDWDa��HQJ��VNDYHQJHU�¬�VWUYRCGHU��GUXJLK
MRQD��6�RE]LURP�QD�WR�GD�MH�JYRC_H��,,,��KLGURNVLG�VODER
PLJUDWRUDQ�X�SULURGQLP�XVORYLPD��QMHJRYLP�REDUDQMHP
GUXJL��]D�ELOMNH�]QDaDMQL�MRQL�SRVWDMX�QHGRVWXSQL��QD
SULPHU�EDNDU�&X�����^WR�QHSRYROMQR�XWLaH�QD�SORGQRVW
]HPOML^WD��6DUL`�������

7DEHOD����.RQFHQWUDFLMH�WH^NLK�PHWDOD��PJ�NJ���8�]DJUDGL�VX�GDWH�GR]YROMHQH�JUDQLFH�
3URED 0HWDO S+
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6OLND����6NLFD�GHSRQLMH�VD�XFUWDQLP�WDaNDPD�]D�X]RUNRYDQMH

)LJXUH����
6NHWFK�RI�WKH�GXPSLQJ�VLWH�ZLWK�VDPSOLQJ�SRLQWV
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.RQFHQWUDFLMH�RORYD�X�SUREDPD�QDMEOLCLP�GHSR�
QLML�VX�]QDWQR�YH`H�RG�SR]DGLQVNLK�NRQFHQWUDFLMD��,SDN
RYH�YUHGQRVWL�QH�SUHOD]H�PDNVLPDOQR�GR]YROMHQH�NRQ�
FHQWUDFLMH��0'.��SUHPD�3UDYLOQLNX�R�GR]YROMHQLP�JUD�
QLFDPD�RSDVQLK�L�^WHWQLK�PDWHULMD�X�]HPOML^WX�L�YRGL�]D
QDYRGQMDYDQMH��6OXCEHQL�JODVQLN�56��������

.RQFHQWUDFLMD�NDGPLMXPD�MH�L]UD]LWR�SRYL^HQD
NRG�SUREH�S���L]QDG�0'.���.RG�SURED�S���S��L�S��
LDNR�X�JUDQLFDPD�GR]YROMHQLK��aDN�GYD�SXWD�SUHOD]H
SR]DGLQVNH�NRQFHQWUDFLMH��2YR�XND]XMH�QD�NRQWDPL�
QDFLMX�]HPOML^WD�QDMEOLCHJ�GHSRQLML�NDGPLMXPRP��^WR
SUHGVWDYOMD�YHOLNX�RSDVQRVW�X]HY^L�X�RE]LU�WRNVLaQRVW
NDGPLMXPD�¬�,�NDWHJRULMD��NDQFHURJHQL�DNXPXODWLYQL
RWURY�VD�L]UDCHQLP�PXWDJHQLP�VYRMVWYLPD��VOLND����

8�X]RUFLPD�S��L�S��X]HWLP�QD�����P�RG�GHSRQLMH
GRELMHQH�VX�QLCH�NRQFHQWUDFLMH�QHJR�NRG�X]RUDND�X]HWLK
QD�����P�XGDOMHQRVWL��PH_XWLP��NRG�X]RUND�S���X]H�
WRJ�QD�LVWRP�RGVWRMDQMX��NRQFHQWUDFLMH�VYLK�PHWDOD�VX
SULEOLCQR�LVWH��aDN�X�QHNLP�VOXaDMHYLPD�YH`H��FLQN�L
NDGPLMXP��RG�NRQFHQWUDFLMD�X�X]RUFLPD�EOLCLP�GHSR�
QLML��2YR�XND]XMH�QD�SXW�PLJUDFLMH�]DJD_HQMD�SRPR`X
SRYU^LQVNLK�WRNRYD�L�SRG]HPQLK�YRGD�MHU�VH�RYDM
X]RUDN�QDOD]L�VHYHUQR�RG�GHSRQLMH�X]�UHNX�>WLUX�L�QD
SUHWSRVWDYOMHQRP�SUDYFX�NUHWDQMD�SRG]HPQH�YRGH��

.RQFHQWUDFLMH�NDGPLMXPD�VX�NRG�SURED�S��L�S�
QLCH�RG�PDNVLPDOQR�GR]YROMHQLK��D�NRG�X]RUND�S��MH
XRaHQD�QDMYL^D�NRQFHQWUDFLMD�XRS^WH�������SSP���.DG�
PLMXP�MH�GRVWD�PLJUDWLYDQ�L�QLMH�aXGQR�GD�VH�MDYOMD
L�QD�YH`LP�XGDOMHQRVWLPD�RG�L]YRUD�]DJD_HQMD�

.RQFHQWUDFLMH�RORYD�X�X]RUFLPD�S�¬S��VX�LVSRG
NULWLaQLK��.RG�X]RUND�S��NRQFHQWUDFLMD�MH�QH^WR�YH`D
L�RGJRYDUD�NRQFHQWUDFLMDPD�X�X]RUFLPD�S�¬S�
EOLCLP�GHSRQLML��.RQFHQWUDFLMD�JYRC_D�NRG�X]RUND�S�
MH�SULEOLCQR�LVWD�NRQFHQWUDFLMDPD�X�X]RUFLPD�S�¬S��
GRN�VX�X�X]RUFLPD�S��L�S��RQH�QLCH�

8�X]RUFLPD�S��L�S����X]HWLP�QD�����P�XGDOMHQR�
VWL�RG�GHSRQLMH�NRQFHQWUDFLMH�VYLK�PHWDOD�VX�GRVWD�QL�
CH�RG�NRQFHQWUDFLMD�X�SUREDPD�EOLCLP�GHSRQLML��VD
L]X]HWNRP�RORYD�NRG�X]RUND�S����JGH�MH�GRELMHQD
QH^WR�YL^D�NRQFHQWUDFLMD�X�RGQRVX�QD�SUREH�QD�LVWRP
RGVWRMDQMX��YHURYDWQR�]ERJ�DHURVHGLPHQWDFLMH�RORYR
GLEURPLGD�NRML�VH�RVORED_D�SUL�VDJRUHYDQMX�JRULYD�X
PRWRUQLP�YR]LOLPD��RE]LURP�GD�MH�RYDM�X]RUDN�X�EOL�
]LQL�SURPHWQRJ�SXWD�=YRUQLN¬/R]QLFD���8�X]RUNX
S���NRML�MH�X]HW�VHYHUR]DSDGQR�RG�GHSRQLMH�X]�>WLUX�
NRQFHQWUDFLMH�VYLK�PHWDOD�VX�VOLaQH�NRQFHQWUDFLMDPD
X�X]RUFLPD�EOLCLP�GHSRQLML��0RJX`H�REMD^QMHQMH�MH
^WR�RYDM�X]RUDN�OHCL�QD�SUHWSRVWDYOMHQRP�SUDYFX�PL�
JUDFLMH�]DJD_HQMD��NDR�L�X]RUDN�S��

6DGUCDM�PDQJDQD�X�VYLP�X]RUFLPD�MH�X�RNYLUX
PDNVLPDOQR�GR]YROMHQLK�YUHGQRVWL��0H_XWLP��0Q��
MRQ�VH�NDR�YHRPD�PLJUDWRUDQ�SRQLUDQMHP�aHVWR�NRQ�
FHQWUL^H�X�GXEOMLP�VORMHYLPD�]HPOML^WD��SD�MH�YHURYD�
WQR�GD�VH�X�QMLPD�VDGUCH�YH`H�NRQFHQWUDFLMH��

.RQFHQWUDFLMH�EDNUD�L�KURPD�VX�X�VYLP�X]RUFLPD
X�SURSLVDQLP�JUDQLFDPD��SD�QH�SUHGVWDYOMDMX�SUREOHP�
.RQFHQWUDFLMH�FLQND�VX��WDNR_H��LVSRG�PDNVLPDOQR�GR]�
YROMHQLK�YUHGQRVWL��NDR�L�NRQFHQWUDFLMH�QLNOD�

6OLND����3URPHQD�NRQFHQWUDFLMH�RORYD�VD�XGDOMHQMHP�RGGHSRQLMH
)LJXUH����*UDSK�RI�WKH�FKDQJH�RI�3E�FRQFHQWUDWLRQGHSHQGLQJ�RQ�WKH�GLVWDQFH�IURP�WKH�GXPSLQJ�VLWH

6OLND����3URPHQD�NRQFHQWUDFLMH�RORYD�VD�XGDOMHQMHP�RGGHSRQLMH
)LJXUH����*UDSK�RI�WKH�FKDQJH�RI�&G�FRQFHQWUDWLRQGHSHQGLQJ�RQ�WKH�GLVWDQFH�IURP�WKH�GXPSLQJ�VLWH�
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=DNOMXaDN
'RELMHQH�YUHGQRVWL�NRQFHQWUDFLMD�WH^NLK�PHWDOD

VX�X�VNRUR�VYLP�SUREDPD�]QDWQR�PDQMH�RG�PDNVL�
PDOQR�GR]YROMHQLK�L�QH�SUHOD]H�]QDaDMQR�YUHGQRVWL
]DGDWH�SR]DGLQVNLP�NRQFHQWUDFLMDPD�X�NRQWUROQRP
X]RUNX��6WRJD��QD�RVQRYX�RYLK�UH]XOWDWD�PRCHPR
]DNOMXaLWL�GD�QD�LVWUDCQRP�SRGUXaMX�QHPD�SRYU^LQVNH
NRQWDPLQDFLMH�SROMRSULYUHGQRJ�]HPOML^WD�WH^NLP
PHWDOLPD��

,VWUDCLYDQMHP�VX�REXKYD`HQL�SRYU^LQVNL�VORM�SHSHOD
L�JRUQML�VORMHYL�SROMRSULYUHGQRJ�]HPOML^WD��̂ WR�QLMH�GR�
YROMQR��3RWUHEQL�VX�QDP�L�SRGDFL�R�NRQFHQWUDFLMDPD
WH^NLK�PHWDOD�X�GXEOMLP�VORMHYLPD�]HPOML^WD�L�GHSRQDWD
SHSHOD��NRMH�VX�XVOHG�QMLKRYH�YHUWLNDOQH�PLJUDFLMH�YL�
^H�RG�NRQFHQWUDFLMD�X�VORMHYLPD�EOLCLP�SRYU^LQL�

2YR�LVWUDCLYDQMH�MH�LPDOR�SUHOLPLQDUQL�NDUDNWHU�L
QMLPH�VX�GRELMHQL�RVQRYQL�SRGDFL�R�]DJD_HQRVWL�]HP�
OML^WD�SRG�XWLFDMHP�GHSRQLMH��.DNR�MH�GLIX]LMD�]DJD�
_HQRVWL�SHUPDQHQWDQ�SURFHV�SRWUHEQR�MH�QDVWDYLWL
LVWUDCLYDQMD��3UL�WRPH�WUHED�SRYH`DWL�EURM�SURED��WM�
X]RUNRYDQMH�L]YU^LWL�QD�JX^`RM�PUHCL��D�WDNR_H�REX�
KYDWLWL�L�GXEOMH�VORMHYH�]HPOML^WD�

/LWHUDWXUD
%RCRYL`�'���0DUNRYL`�6��������,]YH^WDM�RL]YHGHQLP�LVWUDCLYDQMLPD�QD�WHPX��7H^NL�PHWDOL�XSROMRSULYUHGQRP�]HPOML^WX�RNROLQH�GHSRQLMH�X/R]QLFL��,6�3HWQLFD��2GHOMHQMH�]D�JHRORJLMX
)LOLSRYL`�,��������*HROR^NH�NDUDNWHULVWLNH�LSRWHQFLMDOQRVW�JHROR^NLK�UHVXUVD�UHJLMH�0DaYH�.ROXEDUH�L�3RGULQMD��%HRJUDG��*HROR^NL�]DYRG*HPLQL

3DQWRYL`�0��������3UDNWLNXP�L]�DJURKHPLMH�%HRJUDG��1DXaQD�NQMLJD
6DUL`�0��������)L]LRORJLMD�ELOMDND��%HRJUDG�1DXaQD�NQMLJD
8EDYL`�0��������7H^NL�PHWDOL�L�SHVWLFLGL�X]HPOML^WX��1RYL�6DG��3ROMRSULYUHGQL�IDNXOWHW�
,]YH^WDML�+,�9LVNR]D�������,]YH^WDML�FHQWUDOQHODERUDWRULMH�+,�9LVNR]D�R�HPLVLML�]DJD_XMX`LKPDWHULMD�����¬������/R]QLFD��+,�9LVNR]D
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'HMDQ�%RCRYL`�DQG�6WHIDQ�0DUNRYL`
+HDY\�0HWDOV�LQ�$JULFXOWXUDO�6RLO�LQ
9LFLQLW\�RI�/R]QLFD�'XPSLQJ�6LWH

7KLV�UHVHDUFK�ZDV�FDUULHG�RXW�LQ�RUGHU�WR�GHWHU�
PLQH�WKH�DJULFXOWXUDO�VRLO�SROOXWLRQ�RI�WKH�/R]QLFD
ODQGILOO�DQG�LWV�VXUURXQGLQJV��7KH�VXUIDFH�OD\HU�ZDV
UHVHDUFKHG�DV�ZHOO�DV�WKH�SROOXWHG�DUHD�DQG�DVKHV�LQ
WKH�ODQGILOO��7KH�VWDQGDUG�PHWKRG�IRU�VRLO�DQDO\]LQJ
RQ�WKH�DWRPLF�DEVRUSWLRQ�VSHFWURSKRWRPHWHU�ZDV�DS�
SOLHG��7KH�FRQFHQWUDWLRQ�RI�]LQF��FRSSHU��PDQJDQHVH�
OHDG��LURQ��FDGPLXP��FKURPH�DQG�QLFNHO�ZDV�GHILQHG�
'HWHFWHG�FRQFHQWUDWLRQV�DUH�PDLQO\�EHOORZ�PD[LPDO
SHUPLWWHG�
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