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RG�9DOMHYD��VOLND�����1D�LVWRNX�L�VHYHUX�REODVW�ODJDQR�SUHOD]L�X�SURVWUDQX

.ROXEDUVNX�NRWOLQX��.D�]DSDGX�WHUHQ�JHQHUDOQR�SDGD�VYH�GR�UHNH�*UDGDF�

.D�MXJX�VH�QDGRYH]XMH�QD�UREDMVNX�NUD^NX�SRYU^�L�YLVLQD�UDVWH�VYH�GR
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GUXaMH�SULSDGD�%DaHYDaNRP�NUDVX�L�V�WRJD�VH�SRYUHPHQR�MDYOMDMX�PDQML

NUD^NL�REOLFL��&HOLP�WRNRP�/LSQLFH�L]UDCHQR�MH�MDUXCDQMH��
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NDR�QMHQD�OHYD�SULWRND��6DPD�/LSQLFD�LPD�aHWUQDHVW�SULWRND�SUROXYLMDOQRJ

NDUDNWHUD��3RYU^LQD�WHUHQD�L]QRVL�RNR����NYDGUDWQLK�NLORPHWDUD��1DMYL^D

WDaND�MH�2UORYDF������P���GRN�QDMQLCX�WDaNX�SUHGVWDYOMD�VDPR�X^`H�/LSQLFH
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^QMLP�SDGDYLQDPD�RG������PP�L�SURVHaQRP�JRGL^QMRP�WHPSHUDWXURP�RG

����~&��SRGDFL�NOLPDWROR^NH�VWDQLFH�X�9DOMHYX�X�SHULRGX�����������

$QD�$ULIRYL`��������

%HRJUDG��3DUWL]DQVND

����XaHQLFD���
UD]UHGD�*HROR^NH�L

KLGURPHWHRUROR^ND

^NROH�®0LOXWLQ

0LODQNRYL`¯�X

%HRJUDGX

0LODQ�3HWNRYL`

��������2EUHQRYDF�

%HORSROMVND����

XaHQLN����UD]UHGD

*LPQD]LMH�X

2EUHQRYFX

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� *(2/2*,-$��•�����



3UHWKRGQD�LVWUDCLYDQMD�

9RMLVODY�6LPL`��SUHPD��/D]DUHYL`�������X�VYRMLP�UDGRYLPD�GDMH�GRVWD

SRGDWDND�R�PH]R]RMVNLP�WYRUHYLQDPD�L�WHNWRQLFL�WHUHQD��3HWDU�6WHYDQRYL`

�SUHPD��0LORMHYL`�������MH�GHWDOMQR�SURXaDYDR�QHRJHQH�VHGLPHQWH�X

9DOMHYVNR�PLRQLaNRP�EDVHQX��7RP�SULOLNRP�QD�RVQRYX�IDFLMDOQRJ�UD]YL`D

L�PH_XVREQRJ�SRORCDMD�SRMHGLQLK�VHULMD�L]GYRMLR�MH�VODWNRYRGQH�HNYLYDOHQWH

VDUPDWD��VDUPDWVNR�GRQMRSRQWVNH�VHGLPHQWH�L�^OMXQNRYLWR�SHVNRYLWX�VHULMX

SDQRQD��%UDQLVODY�-RYDQRYL`��������MH�SHGHVHWLK�JRGLQD�YU^LR�LVWUDCLYDQMD

X�VOLYX�.ROXEDUH��JGH�SRPLQMH�L�WHUHQ�X�VOLYX�/LSQLFH��]D�NRML�MH�XWYUGLR

GD�MH�L]JUD_HQ�RG�WULMDVNLK�L�QHRJHQLK�VHGLPHQDWD��7X�VH�EDYL�L�NUD^NLP

REOLFLPD�UHOMHID��1LNROD�0LORMHYL`��������X�VYRMRM�GRNWRUVNRM�GLVHUWDFLML�GR

GHWDOMD�UD]ODCH�JHROR^NX�JUD_X�RYLK�WHUHQD�L�GDMH�SUDYX�RVQRYX�]D�GDOMD�LV �

WUDCLYDQMD��.RVWD�3HWNRYL`��SUHPD��$Q_HONRYL`�������WHUHQ�]DSDGQH�L�MX �

JR]DSDGQH�6UELMH�VYUVWDYD�X�'LQDUVNX�SDOHRJUDIVNX�REODVW��D�VDP�WHUHQ

VOLYD�/LSQLFH�X�-DGDUVNX�]RQX��

0HWRG

8�SHULRGX�RG�����GR�����DYJXVWD�������JRGLQH�QD�SRGUXaMX�VOLYD�/LS �

QLFH�YU^HQR�MH�LVWUDCLYDQMH�QD�WHPX�*HROR^ND�JUD_D�WHUHQD�X�VOLYX�UHNH�/LS �

QLFH��,VWUDCLYDQMH�MH�UHDOL]RYDQR�PHWRGRP�JHROR^NRJ�NDUWLUDQMD��PHWRG�VYLK

L]GDQDND���8�WRNX�WHUHQVNRJ�UDGD�RGUH_LYDQ�MH�OLWROR^NL�VDVWDY��NDUDNWHULV �

WLNH�VNORSD��8�RNYLUX�RGUH_LYDQMD�RVQRYQRJ�VNORSD�YU^HQR�MH�PHUHQMH�HOH �

PHQDWD�SDGD�VWUXNWXUD��RGUH_LYDQMH�JUDQXORPHWULMVNH�VWUXNWXUH�VWHQD

�SVHILWVND��SVDPLWVND�L�GU����2GHOMFL�WHNWRQLND�L�LVWRULMDW�VWYDUDQMD�WHUHQD�

NDR�L�SRGDFL�R�VWDURVWL�VWHQD�VX�]ERJ�VYRMH�VORCHQRVWL�SUHX]HWL�L]�UDGRYD

QDYHGHQLK�DXWRUD�

2SLV�NDUWLUDQLK�MHGLQLFD�

8�JHROR^NRM�JUD_L�WHUHQD�XaHVWYXMX�LVNOMXaLYR�VHGLPHQWQH�VWHQH��VWYD �

UDQH�X�WUL�YUHPHQVND�UD]GREOMD��WULMDV��QHRJHQ�L�NYDUWDU��VOLND����

7ULMDV

-XCQL�L�MXJR]DSDGQL�GHR�WHUHQD�L]JUD_HQ�MH�RG�NUHaQMDND�L�SH^aDUD�VUH �

GQMH�WULMDVNH�VWDURVWL��DQL]LMVNL�L�ODGLQVNL�NDW��

.UHaQMDFL��.UHaQMDFL�DQL]LMVNRJ�NDWD�VX�GRVWD�UHWNL�L�MDYOMDMX�VH�QD

PDORP�SURVWRUX��8�]DVHRNX�7XOHC�RQL�VX�JROXELMH�VLYH�ERMH�L�WHNWRQVNL�MDNR

L]ORPOMHQL��VOLND����WDaNH�������������������8�SRPHQXWLP�NUHaQMDFLPD�QLVX

QD_HQL�QLNDNYL�IRVLOQL�RVWDFL��DOL�SR�VYLP�RVWDOLP�RVRELQDPD��PHVWX�L
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QDaLQX�SRMDYOMLYDQMD�SRGVH`DMX�QD�DQL]LMVNL�NDW��3UHNR�QMLK�QDOHCX�QH^WR

VYHWOLML�YHURYDWQR�ODGLQVNL�NUHaQMDFL�

.UHaQMDFL�ODGLQVNRJ�NDWD�VX�L]UD]LWR�]DVWXSOMHQL��3ULPH`HQH�VX�L�UD]QH

YUVWH�RYLK�NUHaQMDND�NRMH�VH��LDNR�KRPRJHQRJ�VDVWDYD��UD]OLNXMX�SR�VYRMLP

IL]LaNLP�RVRELQDPD��7LSLaQL�SUHGVWDYQLFL�ODGLQVNRJ�NDWD�VX�PDVLYQL

IRUDPLQLIHUVNL�NUHaQMDFL��-DYOMDMX�VH�NDR�JUXSD�UD]QRERMQLK�NUHaQMDND��7R

VX�GRVWD�MHGUH�VWHQH��PLNURNULVWDODVWH�VWUXNWXUH��%OL]X�FUNYH�X�3DXQDPD

SULPH`HQL�VX�NYUJDYL�L�NDYHUQR]QL�NUHaQMDFL�YHURYDWQR�LVWH�VWDURVWL��VOLND

���WDaNH����L������9H`LQD�RYLK�VWHQD�MH�X�YHOLNRM�PHUL�KLGURWHUPDOQR

L]PHQMHQD��2YH�L]PHQH�VH�PDQLIHVWXMX�CLFDPD�NDOFLWD��QHJGH�LPDPR�L

DUDJRQLW���NDR�L�QDJOLP�SURPHQDPD�ERMH�QDMaH^`H�X�FUYHQR��3XNRWLQH�VX

YHRPD�aHVWR�]DSXQMHQH�OLPRQLWRP��D�MDYOMDMX�VH�L�GHQGULWLaQH�SRMDYH

SVLORPHODQD��8�VHOX�3DXQH�SULPH`HQD�MH�VHULMD�LVWLK�NUHaQMDND��VOLND���

WDaND�����VD�MDVQLP�VIHULaQLP�RVWDFLPD�IRUDPLQLIHUD�NRMH�VX�SUHGVWDYOMHQH

YUVWDPD�9LGDOLQD�PDUWDQD�L�1HRGRQWKXV�UHLFKHUX��0LORMHYL`��������2YL

IRVLOQL�RVWDWFL�YL^H�XND]XMX�QD�JHQH]X�L�SDOHRHNROR^NH�XVORYH��QHJR�QD

VWDURVW��
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8�VHOX�?XU_HYDF�SULPH`HQL�VX�FHOL�SDNHWL�NUHaQMDND��VOLND����WDaND

�����HURGRYDQL�VD�PHVWD�VWYDUDQMD�L�SUROXYLMDOQLP�WRNRYLPD�WUDQVSRUWRYDQL

SDU�VWRWLQD�PHWDUD�GDOMH��X�WHUHQ�QHRJHQH�VWDURVWL��,QDaH��VYL�RYL�NUHaQMDFL

VX�MDNR�WHNWRQVNL�L]ORPOMHQL��8�PHVWX�.RWOLQH�LVSUHG�?XU_HYFD�QDOD]H�VH

XVORMHQL�NUHaQMDFL�NRML�QDOHCX�SUHNR�PDVLYQLK�NUHaQMDND��2YL�NUHaQMDFL�VX

QH^WR�PHN^L��WHNWRQVNL�RaXYDQLML��9HURYDWQR�SUHGVWDYOMDMX�]DYU^QX�VHULMX

ODGLQVNRJ�NDWD�

8�VHOX�3DXQH�X�EOL]LQL�YUKD�%RELMD������P��QDOD]H�VH�MDNR�LVSXFDOL�

FUYHQL��PHVWLPLaQR�JUXGYDVWL��PDVLYQL��EUHaRLGQL�NUHaQMDFL��8JODVWL�IUDJPH�

QWL�RYLK�NUHaQMDND��YHOLaLQH�����FP��X�RVQRYQRM�PDVL�VX�XJODYQRP�NDU�

ERQDWQR�ODSRURYLWRJ�VDVWDYD�L�VYHWOLMLK�ERMD��2VQRYQR�YH]LYR�aLQL�VLYD

PLNURNULVWDODVWD�PDVD��2YD�RVRELQD�XND]XMH�QD�WR�GD�MH�X�WRNX�QDVWDQND

SULPDUQH�NUHaQMDaNH�PDVH�SURFHV�GLMDJHQH]H�ELR�SUHNLQXW�QHNLP�MDNLP�HJ�

]RJHQLP�XWLFDMHP��YHURYDWQR�X�VDPRM�VUHGLQL�QDVWDQND��SOLWNR�PRUH��

9HURYDWQR�MH�UDG�WH�VLOH�X�VDPRM�VWHQL�GRYHR�GR�XQXWUD^QMHJ�GLIHUHQFLUDQMD

QD�SRMHGLQH�IUDJPHQWH��2YD�SUHWSRVWDYND�SURL]LOD]L�L]�UH]RQD�GD�MH�SUL�VWDO�

QRP�GHMVWYX�HUR]LMH�X�PRUVNRP�EDVHQX�SUDNWLaQR�QHPRJX`H�GD�VH�R^WUL�L

^SLFDVWL�NUHaQMDaNL�IUDJPHQWL�WDNR�MDNR�YHCX�

3H^aDUL��1D�SXWX�]D�?XU_HYDF�SUHNR�PDVLYQLK�NUHaQMDND�OHCH�SH^aDUL�

-DNR�VX�XQL^WHQL�L�HURGRYDQL��8�GRQMLP�VORMHYLPD�VX�VNRUR�NRQJORPHUD�

WLaQL��VYHWOR�VLYH�ERMH��SVHILWVNR�SVDPLWVND�VWUXNWXUH�

1HRJHQ

6HGLPHQWL�QHRJHQH�VWDURVWL�L]JUD_XMX�]QDWDQ�GHR�WHUHQD��3URWHCX�VH

YHRPD�^LURNRP�]RQRP�]DX]LPDMX`L�FHQWUDOQL�L�VHYHUQL�GHR�VOLYD��6WDURVW

RYLK�VHGLPHQDWD�VH�SURFHQMXMH�QD�VUHGQML�L�JRUQML�PLRFHQ��YHRPD�UHWNR�SOL�

RFHQ��6HGLPHQWL�VX�SUHGVWDYOMHQL�VYHWOR�VLYLP�ODSRURYLWR�JOLQRYLWLP�SHOL�

WLPD�L�DOHYULWLPD�

*OLQH��,PDMX�YHOLNR�UDVSURVWUDQMHQMH�L�XJODYQRP�VH�QDOD]H�]DMHGQR�VD

JOLQFLPD��8�VHOX�*UDEOMH��VOLND����WDaNH�������������SDUWLMH�RYLK�VHGLPHQDWD

VH�X]DVWRSQR�VPHQMXMX��8JODYQRP�VX�PUNLK�ERMD��PDVQRJ�RSLSD��SHOLWVNH

VWUXNWXUH��1D�EUGX�2UORYDF�QDOD]H�VH�VYHWOR�]HOHQH��L]X]HWQR�PDVQH�JOLQH�

.RG�QMLK�MH�SULPH`HQD�SRMDYD�EXEUHQMD��^WR�SRUHG�GUXJLK�RVRELQD�XND]XMH

QD�SULSDGQRVW�JUXSL�PRQWPRULMRQLWVNLK�JOLQD�

*OLQFL��3UHGVWDYOMDMX�YHURYDWQR�QDM]DVWXSOMHQLML�OLWROR^NL�aODQ�QHRJHQH

VWDURVWL��,VWRYHWQRJ�VX�VDWDYD�NDR�JOLQH�RG�NRMLK�SRWLaX��LDNR�VX�QH^WR�NUWLML

L�VYHWOLMLK�ERMD��8JODYQRP�VX�PDVLYQL��D�QD�QHNROLNR�PHVWD�X]�WRN�/LSQLFH

�VOLND����WDaNH����������L�����SULPH`HQL�VX�L]X]HWQR�WHNWRQVNL�GHIRUPLVDQL

VORMHYL��WDNR�GD�MH�QMLKRY�JHQHUDOQL�SUDYDF�SUXCDQMD�QHPRJX`H�RGUHGLWL�

/DSRUFL��/RFLUDQL�VX�X�VHYHUQRP�GHOX�VOLYD��XJODYQRP�QD�SRGUXaMX

VHOD�0UaL`��VOLND����WDaND������3ULSDGDMX�JUXSL�VHGLPHQDWD�WDNR]YDQH�EH�

ORVWHQVNH�VHULMH��%RMD�LP�YDULUD�RG�VYHWOR�VLYH�GR�CXWH��3HOLWVNH�VX�VWUXNWXUH

6OLND���

0DSD�VOLYD�/LSQLFH
VD�XFUWDQLP
ORNDOLWHWLPD�
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L�MDYOMDMX�VH�X�YLGX�OLVNL�L�SORaD��*HQHUDOQL�SUDYDF�SUXCDQMD�VORMHYD�VH�QH

XRaDYD�XVOHG�YHOLNH�WHNWRQVNH�R^WH`HQRVWL��'HR�WHUHQD�L]JUD_HQ�RG�RYLK

VHGLPHQDWD�QHNDGD�MH�SUHGVWDYOMDR�QDMGXEOMH�GHORYH�MH]HUVNRJ�EDVHQD��WH�MH

SULVXVWYR�IRVLOQH�IORUH�YHRPD�L]UDCHQR��2GVXVWYR�CLYRWLQMVNLK�IRVLOD�X�RYLP

ODSRUFLPD�REMD^QMDYD�VH�SRYH`DQRP�NRQFHQWUDFLMRP�ELWXPLMH�NRMD�MH�XV�

ORYLOD�QHSRYROMQH�SDOHRHNROR^NH�XVORYH�]D�CLYRWLQMVNH�YUVWH�

6ODWNRYRGQL�NUHaQMDFL��3ULPH`HQL�VX�SR�RERGX�QHRJHQD��6YHWOL�VX�

PDVLYQL�L�UHODWLYQR�aYUVWL��0HVWLPLaQR�VX�SHVNRYLWL��%RJDWL�VX�RNVLGLPD

JYRC_D��D�QLVX�UHWNH�SRMDYH�SVLORPHODQD�

.YDUWDU

6HGLPHQWL�RYH�VWDURVWL�]DVWXSOMHQL�VX�MHGLQR�X�JRUQMHP�WRNX�/LSQLFH�

SRaHY�RG�0DUNRYL`D�EUGD��SD�VYH�GR�X^`D�X�/HSHQLFX��VOLND����WDaNH����

��������������L������.YDUWDU�MH�SUHGVWDYOMHQ�UD]QRERMQLP�SHVNRYLPD�L

^OMXQNRYLPD��.ODVWLWL�VX�GRVWD�GREUR�]DREOMHQL�L�SR�JUDQXODFLML�VRUWLUDQL

WDNR�GD�VH�^OMXQNRYL�XJODYQRP�QDOD]H�X�SRGLQVNRP�GHOX��RGQRVQR�LVSRG

SHVNRYD��

7HNWRQLND

7HNWRQLND�VOLYD�/LSQLFH�XNODSD�VH�X�WHNWRQLNX�^LUHJ�SRGUXaMD�]DSDGQH

6UELMH��+URQROR^NL�VH�PRJX�UD]OLNRYDWL�GYH�VHULMH�WHNWRQVNLK�DNWLYQRVWL��

���RG�JRUQMHJ�WULMDVD�GR�GRQMH�NUHGH�

���RG�JRUQMH�NUHGH�GR�VUHGLQH�SOLRFHQD�

3UYH�WHNWRQVNH�DNWLYQRVWL�SRaLQMX�X�JRUQMHP�WULMDVX��XSUDYR�SR

]DYU^HWNX�VHGLPHQWDFLMH�PR`QLK�WULMDVNLK�QDVODJD��NUHaQMDND���8�RYRP�SH�

ULRGX�GROD]L�GR�SRWLVNLYDQMD�PDVH�VD�MXJD��0LORMHYL`��������WH�VX�JHQHUDOQL

SUDYFL�SUXCDQMD�QDYODND�6,�-=��1DMMDaH�SRWLVNLYDQMH�PDVH�RGYLMDOR�VH�]D

YUHPH�NRSQHQH�HJ]LVWHQFLMH�X�MXUL�L�GRQMRM�NUHGL��3RVOH�JRUQMH�NUHGH�NUH`H

GUXJD�VHULMD�LQWH]LYQLK�SRNUHWD��8�RYRP�SHULRGX�GROD]L�GR�SUHNUDMDQMD�L�GH�

IRUPDFLMH�VWDULMLK�VWUXNWXUD��WH�VH�IRUPLUDMX�QDERUL�NDUDNWHULVWLaQRJ�GLQDU�

VNRJ�SUDYFD�SUXCDQMD�6=�-,��1RYL�SRNUHWL�VX�XVORYLOL�NUHWDQMH�NUHaQMDaNH

PDVH�X�VXSURWQRP�SUDYFX�RG�UDQLMHJ�NUHWDQMD��D�NDR�SRVOHGLFD�RYRJ�GROD]L

GR�MR^�YH`LK�GUREOMHQMD�L�ORPOMHQMD�LRQDNR�NUWLK�NUHaQMDND��0HVWLPLaQR�VH�

QD�PHVWLPD�JGH�VX�SULVXWQH�VWDULMH�VWUXNWXUH��X�RYLP�QDERULPD�L�UDVHGLPD

VXVUH`X�SUDYFL�SUXCDQMD�XSUDYQL�QD�VDGD^QML�JHQHUDOQL�SUDYDF�

,VWRULMDW�VWYDUDQMD�WHUHQD�

,VWRULMD�QDVWDQND�WHUHQD�PRCH�VH�UHNRQVWUXLVDWL�RG�SRaHWND�GRQMHJ�WUL�

MDVD��YHUIHQ���NDGD�MH�QD�RYRP�SURVWRUX�SRVWRMDOR�UHODWLYQR�SOLWNR�PRUH�

$OL��QD�LVWUDCQRP�WHUHQX�PL�QHPDPR�VHGLPHQWH�RYH�VWDURVWL��RQL�VX
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XJODYQRP�SUHNULYHQL�LOL�HURGRYDQL��8�JRUQMHP�GHOX�GRQMHJ�WULMDVD�QDVWXSD

SRVWHSHQR�SURGXEOMLYDQMH�PRUD�NRMH�VH�QDVWDYOMD�L�WRNRP�VUHGQMHJ�WULMDVD

�$Q_HONRYL`��������8VOHG�LQWHQ]LYQRJ�SURGXEOMLYDQMD�QDVWDMX�NYUJDYL

NUHaQMDFL�NRMH�SRVWHSHQR�VPHQMXMX�GRORPLWLaQL��8�WRNX�FHORJ�ODGLQVNRJ

NDWD�L�JRUQMHJ�WULMDVD�YU^L�VH�NRQWLQXLUDQD�VHGLPHQWDFLMD��NDGD�QDVWDMX�L

WLSLaQL�NUHaQMDFL�]D�RYDM�WHUHQ��9HOLND�UD]QROLNRVW�X�SRJOHGX�YUVWD

NUHaQMDND�XVORYOMHQD�MH�PRUIRORJLMRP�WDGD^QMHJ�PRUVNRJ�GQD��1DLPH��X

SOLWNRM�YRGL�QDVWDMX�IRUDPLQLIHUVNL�NUHaQMDFL��SUL�RERGX�ODSRURYLWL��GRN�X

GXEOMLP�GHORYLPD�LPDPR�VLYH�DPRQLWLaQH�NUHaQMDNH�

7DORCHQMH�VH�]DYU^DYD�X�JRUQMHP�WULMDVX�NDGD�RYDM�SURVWRU�SRVWDMH

NRSQR��.RSQR�MH�GXJR�HJ]LVWRYDOR��WRNRP�FHOH�MXUH�L�NUHGH��D�NUDMHP�NUHGH

WHUHQ�MH�ELR�L]ORCHQ�VQDCQLP�WHNWRQVNLP�SRNUHWLPD��=D�YUHPH�JRUQMHJ�PLR�

FHQD��RGQRVQR�VDUPDWD��VHYHUQL�GHORYL�WHUHQD�ELOL�VX�SRQRYR�SRSODYOMHQL�

2YRJ�SXWD�X�SLWDQMX�MH�ELOR�MH]HUR��D�SURVWRU�NRML�VH�QDOD]LR�SRG�QMLP�GDQDV

VH�QD]LYD�9DOMHYVNR�PLRQLaNL�QHRJHQL�EDVHQ�

�3R�RERGX�EDVHQD�WDORCH�VH�VODWNRYRGQL�NUHaQMDFL��D�X�GXEOMLP�GH�

ORYLPD�ILQL�ODSRUFL�L�JOLQH��0DWHULMDO�]D�VWYDUDQMH�RYLK�VHGLPHQDWD

YHURYDWQR�SRWLaH�VD�VHYHUQLK�SDGLQD�0DJOH^D��0DOMHQD�L�3RYOHQD��.UDMHP

SOLRFHQD�MH]HUR�MH�RWHNOR��D�RYDM�GHR�WHUHQD�YL^H�QLNDGD�QLMH�ELR�SODYOMHQ�

0LRFHQVNL�VHGLPHQWL�VX�LPDOL�ELWQX�XORJX�X�XEODCDYDQMX�SURFHVD�NDUVWLIL�

NDFLMH�WHUHQD�L�VWYDUDQMX�REODVWL�XPHUHQRJ�NDUVWD�¬�PHURNDUVWD�

=DNOMXaDN

7HUHQ�X�VOLYX�UHNH�/LSQLFH�L]JUD_HQ�MH�LVNOMXaLYR�RG�VHGLPHQDWD�NRML

YRGH�SRUHNOR�L]�WUL�YUHPHQVND�UD]GREOMD��WULMDV��QHRJHQ�L�NYDUWDU���7ULMDV�MH

SUHGVWDYOMHQ�UD]QRERMQLP��UD]QRYUVQLP�NUHaQMDFLPD�DQL]LMVNRJ�L�ODGLQVNRJ

NDWD��QHRJHQ�JOLQRYLWR�ODSRURYLWLP�SHOLWLPD��D�NYDUWDU�UD]QRERMQLP�SHVN�

RYLPD�L�^OMXQNRYLPD��7HUHQ�MH�ELR�]DKYD`HQ�LQWHQ]LYQLP�WHNWRQVNLP�DN�

WLYQRVWLPD�RG�JRUQMHJ�WULMDVD�GR�GRQMH�NUHGH�L�RG�JRUQMH�NUHGH�GR�VUHGLQH

SOLRFHQD��2YH�VHULMH�WHNWRQVNLK�SRNUHWD�X�YHOLNRM�PHUL�VX�XWLFDOH�QD

GDQD^QML�L]JOHG�WHUHQD��7DNR_H��RYR�SRGUXaMH�MH�X�YL^H�QDYUDWD�SUHGVWDYOMDOR

GQR�LOL�RERG�PRUVNLK�LOL�MH]HUVNLK�EDVHQD��8�SRJOHGX�PLQHUDOQLK�VLURYLQD

VOLY�/LSQLFH�PRCHPR�VPDWUDWL�UHODWLYQR�VLURPD^QLP��-HGLQR�YUHGQR�SRPHQD

VX�SRMDYH�PRQWPRULRQLWVNLK�JOLQD��

'DNOH��NRQVWDWRYDQD�JHROR^ND�JUD_D�QD�LVWUDCQRP�SRGUXaMX�X�SRW�

SXQRVWL�VH�XNODSD�X�SRVWRMH`X�VOLNX�R�WHNWRQLFL�L�LVWRULMDWX�QDVWDQND�WHUHQD

^LUH�RNROLQH�9DOMHYD�NDR�L�FHOH�]DSDGQH�6UELMH�

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� *(2/2*,-$��•�����
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$Q_HONRYL`��0��������*HRORJLMD�6UELMH�¬�7HNWRQLND��%HRJUDG��6$18�

-RYDQRYL`��%��������5HOMHI�VOLYD�.ROXEDUH��%HRJUDG��6$18

/D]DUHYL`��5��������9DOMHYVNL�NUDV��%HRJUDG��6USVNR�JHRJUDIVNR�GUX^WYR�

0LORMHYL`��1��������*HRORJLMD�L�KLGURJHRORJLMD�WHUHQD�MXCQR�RG�9DOMHYD�
1HSXEOLNRYDQD�GRNWRUVND�GLVHUWDFLMD��5XGDUVNR�JHROR^NL�IDNXOWHW�X�%HR�
JUDGX

2*.��������7XPDa�]D�JHROR^NX�NDUWX��OLVW�9DOMHYR��%HRJUDG��*HR]DYRG

$QD�$ULIRYL`�DQG�0LODQ�3HWNRYL`

*HRORJLFDO�6WUXFWXUHV�RI�/LSQLFD�5LYHU�%DVLQ��9DOMHYR�

*HRORJLFDO�UHVHDUFKHV�KDV�EHHQ�GRQH�LQ�WKH�DUHD�RI�WKH�/LSQLFD�EDVLQ

ORFDWHG���NP�VRXWK�HDVWHUQ�IURP�9DOMHYR��ZHVW�6HUELD���7KH�PDLQ�JRDO�RI

WKLV�SURVSHFWLRQ�ZDV�GHWHUPLQDWLRQ�RI�JHRORJLFDO�VWUXFWXUH��7KH�LQYHVWLJD �

WLRQV�KDYH�EHHQ�UHDOL]HG�E\�PHWKRG�RI�JHRORJLFDO�PDSSLQJ��'DWD�DERXW

VWUXFWXUH�RI�WKH�URFNV�DQG�FKDUDFWHULVWLFV�RI�URFN�GLVFRQWLQXLWLHV�ZHUH�FRO �

OHFWHG�GXULQJ�ILHOG�ZRUN��'DWD��ZKLFK�ZH�FROOHFWHG�IURP�OLWHUDWXUH�ZHUH

SULPDU�EDVLV�IRU�UHVHDUFKHV�DQG�JUHDW�GHDO�RI�WKHP�LV�XVHG�ZLWK�GDWD�ZKLFK

ZH�JRW�GXULQJ�ILHOG�ZRUN�WR�LPSURYH�EHWWHU�SLFWXUH�RI�JHRORJLFDO�VWUXFWXUH

RI�WKLV�DUHD��

5LYHU�/LSQLFD�LV�MRLQHG�LQ�/HSHQLFD�QHDU�WKH�5DGREL`�YLOODJH��([LVWL �

WLRQ�RI�WZR�PDSSLQJ�XQLWV��IURP�WULDVVLF�DQG�QHRJHQH�DJH��DUH�SURYHG�E\

UHVXOWV�RI�WKLV�UHVHDUFK��7KH�XSSHU�EDVLQ�OHYHO�LV�EXLOG�RI�TXDUWDUH�VHGL �

PHQWV��/LPHVWRQHV�DQG�VDQGVWRQHV�DUH�UHSUHVHQWHG�LQ�WULDVVLF�DJH�ZKLOH�WKH

FOD\�DQG�ODNH�OLPHVWRQHV�DUH�QHRJHQH�DJH��)URP�XSSHU�WULDVV�XQWLO�HDUO\

FUHWDFHRXV�DQG�IURP�XSSHU�FUHWDFHRXV�XQWLO�SOLRFHQH�DUHD�ZDV�KLW�E\�JUHDW

WHFWRQLF�DFWLYLWLHV��ZKLFK�SURGXFHG�ELJ�GHDO�RI�GHVWUXFWLRQ�RI�URFNV��HVSH �

FLDOO\�OLPHVWRQHV���,Q�JHRORJLFDO�SDVW�WKLV�DUHD�ZDV�ERWWRP�RI�WULDVVLF�VHD

EDVLQ�DQG�ODWHU�QHRJHQH�ODNH�ERWWRP��7KLV�ULYHU�EDVLQ�LV�YHU\�SRRU�LQ�PLQ �

HUDO�UHVRXUFHV�H[FHSW�VRPH�VPDOO�TXDQWLW\�RI�PRQWPRULRQLWHV�FOD\�

�����•��3(71,A.(�69(6.(��� '(2��,,


