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9DOMHYR��SRG�UXNRYRGVWYRP�DUKHRORJD�#HOMND�-HCD��9U^HQD�VX�LVWUDCLYDQMD
XQXWDU�FUNYH�L�PXWYDND��SUL�aHPX�MH�SURQD_HQR����JURERYD��D�XQXWDU�SURV�
WRULMH���RWNULYHQ�MH�XNRS��MDPD��VD�YH`RP�NROLaLQRP�VUHGQMHYHNRYQRJ�PD�
WHULMDOD��0H_XWLP��RWNULYHQ�MH�L�PDWHULMDO�NRML�QH�SULSDGD�QDYHGHQRP
YUHPHQVNRP�SHULRGX��2VLP�VUHGQMHYHNRYQRJ�PDWHULMDOD��QD_HQ�MH�L�PDWHUL�
MDO��NDPHQ��NUHPHQ��NHUDPLND��NRML�GDWLUD�L]�YUHPHQD�UDQRJ�EDNDUQRJ
GRED��.DVQLMLP�LVWUDCLYDQMLPD�������JRGLQH�RWNULYHQR�MH�HQHROLWVNR�QDVHOMH�
NRMH�VH�SR�WRSRJUDIVNLP�RGOLNDPD��NDR�L�SR�QDaLQX�IRUPLUDQMD��PRCH�RSUH�
GHOLWL�X�YUHPH�UDQRJ�HQHROLWD��.RQWUROQH�VRQGH�VX�SUR^LUHQH�RNR�QDYHGHQLK
REMHNDWD��JGH�MH�LQ�VLWX�SURQD_HQD�]QDWQD�NROLaLQD�HQHROLWVNH�NHUDPLNH
�QSU��VHGDP�GHOLPLaQR�RaXYDQLK�SRVXGD�X�NY��O�����3RNUDM�PXWYDND��SURV�
WRULMD����RWNULYHQ�MH�VWDPEHQL�KRUL]RQW�VD�JUDQLFDPD�VWDPEHQH�VWUXNWXUH��
NX`H��NRML�MH�NRQVWDWRYDQ�QD�RVQRYX�YH`H�NROLaLQH�OHSD�L�RVWDWDND�QDJRUHOLK
JUHGD��DOL�MH�YH`L�GHR�NXOWXUQRJ�VORMD�XQL^WHQ��]DWR�̂ WR�VH�QDOD]L�QHSRVUHGQR
LVSRG�VUHGQMHYHNRYQRJ�NRPSOHNVD��6DPRP�L]JUDGQMRP�RYRJ�NRPSOHNVD
L]JXEOMHQH�VX�PQRJH�LQIRUPDFLMH�YH]DQH�]D�HQHROLWVNX�VWUXNWXUX��NDR�L�]D
EURMQH�DUWHIDNWH�NRML�VX�GLVORFLUDQL�L]�VYRJ�SULPDUQRJ�NRQWHNVWD��
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ORNDOLWHW� SUHFL]QLMH� UHODWLYQR� KURQROR^NL� RSUHGHOLR�� 3RUHG� DQDOL]H

NHUDPLaNRJ�PDWHULMDOD��ELOD�EL�QHRSKRGQD�NRQWHNVWXDOQD�DQDOL]D�¬�VWXGLMD

WHKQLaNLK�VNLFD�L�SODQRYD��D�XSRUH_LYDQMHP�VYLK�GRELMHQLK�SRGDWDND��DP�

ELFLMD�MH�GD�VH�GRELMH�RGJRYRU�R�RUJDQL]DFLML�VWDPEHQH�MHGLQLFH�L�GLQDPLFL

SULPDUQH�HNRQRPLMH�SUDLVWRULMVNH�]DMHGQLFH��3RVUHGQR��RYR�GDMH�UHOHYDQWQH

SRGDWNH�L�R�HNRQRPVNRM�RUJDQL]DFLML�aLWDYRJ�QDVHOMD�
,VWUDCLYDQMH�VH�VDVWRMDOR�L]�WUL�ID]H�
���ID]D�SUHGVWDYOMD�RGUH_LYDQMH�PLQLPDOQRJ�EURMD�SRVXGD��0%3��RG

XNXSQRJ�EURMD�IUDJPHQDWD��NRMLPD�VX�RYL�SULSDGDOL
���ID]D�¬�YL]XHOQRP�DXWRSVLMRP�VH�XWYU_XMX�WHKQR�PRUIROR^NH��IRU�

PDOQH�L�QDM]DG�IXQNFLRQDOQH�NDUDNWHULVWLNH�SRVXGD�
���ID]D�VH�RGQRVL�QD�DQDOL]X�KRUL]RQWDOQH�GLVWULEXFLMH�QDOD]D��FLOM�MH�GD

VH�SRPR`X�QMH�HYHQWXDOQR�UHNRQVWUXL^H�SRVUHGQR�JDEDULW�L�LQ�
WHUQD�RUJDQL]DFLMD�SURVWRUD�VWDPEHQRJ�REMHNWD��
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0DWHULMDO�L�PHWRGH

8NXSQR�MH�REUD_HQR������XORPDND�XSRWUHEQH�JUQaDULMH��RG�aHJD�����
IUDJPHQDWD�SULSDGD�VWDWLVWLaNRP�GHOX�]ELUNH��D�����SULSDGD�LQYHQWDULVDQLP
DXWRSVLMVNLP�GHORYLPD��RERGL��GU^NH��GQD��XNUD^HQD�NHUDPLND���7RNRP�LV�
WUDCLYDQMD�������JRGLQH�SUR^LUHQH�VX�NRQWUROQH�VRQGH�� WDNR�GD�VH
NYDGDUDWQD�PUHCD�VDVWRMDOD�L]�VOHGH`LK�NYDGUDWD��VO������E��E��]DNOMXaQR�VD
RWNRSQLP�VORMHP��26�����F����26����H����26����K���K�����26����L���L��
��26����M�����26����O���O�����26���

6DY�NHUDPLaNL�PDWHULMDO�L]�HQHROLWVNRJ�SHULRGD�MH�REUD_HQ�SRPR`X

^LIUDUQLND�L�NDUWRQD�$���$��L�$���R�NRMLPD�JRYRUH�UDGRYL�SROD]QLND�DU�

KHRORJLMLMH�X�3HWQLaNLP�VYHVNDPD�����VWU�����������RGQRVQR�PHWRGRORJLMRP

DQDOL]H�NHUDPLaNLK�DUWHIDNDWD�XVSRVWDYOMHQRP�RG�VWUDQH�DUKHRORJD�$QGUHMD

6WDURYL`D��6WXGLMRP�IRUPH�SRVXGD��QMLKRYLK�GHORYD�NDR�L�DQDOL]RP�WHKQR�

PRUIROR^NLK�NDUDNWHULVWLND�RGUH_XMH�VH�SRVUHGQR�L�IXQNFLMD�SRVXGD��D�]DWLP

L�VDP�NDUDNWHU�VHULMH��3RVHEDQ�SUREOHP�SUHGVWDYOMD�aLQMHQLFD�GD�MH�VWDP�

EHQD�VWUXNWXUD�L]�NRMH�SRWLaX�QDOD]L�VWUDGDOD�X�SRCDUX�YLVRNRJ�LQWH]LWHWD��WH
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VX�VYL�QDOD]L�VHNXQGDUQR�L]JRUHOL��NDR�L�]QDWQR�GHIRUPLVDQL��2YR�GRGDWQR

RWHCDYD�DXWRSVLMVNL�GHR�VWXGLMH��GRN�VH�L�GRELMHQL�PHWULaNL�SRGDFL��QSU�

SUHaQLN�RERGD�LOL�GQD��PRUDMX�X]HWL�VD�UH]HUYRP��8NXSDQ�EURM�XWYU_HQLK

DXWRSVLMVNLK�GHORYD�SROD]QD�MH�RVQRYD�]D�L]UDaXQDYDQMH�PLQLPDOQRJ�EURMD

SRVXGD��0%3��X�VHULML��$XWRSVLUDQL�RERGL��GQD�L�GU^NH�QDNQDGQR�VX�IL]LaNL

SRUH_DQL�L�JUXSLVDQL�SUHPD�LVWRYHWQLP�PHWULaNLP��IRUPDOQLP�L�WHKQR�PRU�

IROR^NLP�NDUDNWHULVWLNDPD��1DNRQ�RYRJ�GHOD�DQDOL]H�RGUH_XMH�VH�L�0%3�

3RVOH�NRQVWDWRYDQMD�PLQLPDOQRJ�EURMD�SRVXGD�L�QMLKRYRJ�NRQWHNVWD�QDOD]D�

SULVWXSD�VH�RGUH_HQMX�QMLKRYH�IRUPDOQH�L�IXQNFLRQDOQH�NODVH��2GUH_LYDQMH

IRUPDOQH�L�IXQNFLRQDOQH�NODVH�YU^L�VH�DQDOL]RP�SRGDWDND�L]�NDUWRQD�$��L

$���8�GDOMHP�GHOX�UDGD�XUD_HQD�MH�L�VWLOVNR�WLSROR^ND�DQDOL]D�SRVXGD��V

FLOMHP�GD�VH�SURYHUL�SUHOLPLQDUQD�LGHMD�R�NXOWXUQRP�NDUDNWHUX�RYLK�QDOD]D�

NRML�SUHPD�VWLOVNR�WLSROR^NLP�RVRELQDPD�SUHGVWDYOMDMX�PH^DYLQX�HOHPHQDWD

GYH�UDQRHQHROLWVNH�NXOWXUQH�JUXSH��/DVLQMH�QD�]DSDGX�L�%XEDQM�+XP���QD

MXJX�L�MXJRLVWRNX��1DNRQ�RYRJD��DPELFLMD�MH�L�GD�VH�XWYUGL�VWHSHQ�HYHQWX�

DOQH�GLIX]LMH�ODVLQMVNH�NXOWXUQH�JUXSH�VD�GUXJLP�LVWRYUHPHQLP�QD�FHQWUDO�

QREDONDQVNRP�SURVWRUX��QSU��NDVQL�/HQ_HO��%XEDQM�+XP���LWG���1DNRQ�^WR

MH�L]YU^HQD�DQDOL]D�NHUDPLaNLK�SRVXGD��RSUHGHOMHQH�IRUPDOQH�L�IXQNFLRQDOQH

NODVH��QDUHGQL�]DGDWDN�MH�DQDOL]D�SURVWRUQH�GLVWULEXFLMH�RYH�YUVWH�QDOD]D�

.DNR�VH�UDGL�R�SRSULOLaQR�GHYDVWLUDQRP�SURVWRUX��JUXSLVDQMH�NODVWHUD�MH

L]YU^HQR�QD�QLYRX�UD]GYDMDQMD�XQXWUD^QMRVWL�REMHNWD�L�RNX`QLFH�

2SLV�LVWUDCLYDQMD

6HULMD�MH�SUH�DQDOL]H�SRUH_DQD�SUHPD�UDVWX`LP�WHKQLaNLP�FHOLQDPD�

RGQRVQR�SUHPD�UDVWX`LP�NYDGUDWLPD�L�RWNRSQLP�VORMHYLPD��6YDNL�IUDJPHQW

MH�REUD_HQ�L�LQYHQWDULVDQ��D�]DWLP�VSDNRYDQ��.DR�^WR�MH�YH`�QDSRPHQXWR�

DQDOLWLaND�REUDGD�MH�YU^HQD�SRPR`X�XVSRVWDYOMHQH�PHWRGRORJLMH��RGQRVQR

XSRWUHERP�SRGDWDND�NDUWRQD�$���$���$���.DUWRQ�$��MH�NDUWRQ�QD�NRPH�VH

QDOD]H�RS^WH�NDUDNWHULVWLNH�IUDJPHQDWD�NDR�^WR�VX��WHKQR�PRUIROR^NL��IRU�

PDOQL��PHWULaNL�SRGDFL�L�SRGDFL�YH]DQL�]D�NXOWXUQR�RSUHGHOMHQMH��1D�NDU�

WRQX�$��VH�XSLVXMX�SRGDFL�YH]DQL� LVNOMXaLYR�]D� WHKQR�PRUIROR^NH

NDUDNWHULVWLNH�IUDJPHQDWD��VDVWDY�JOLQH��SULPHVH��NYDOLWHW�SHaHQMD��ERMX�L

SRUR]QRVW�SRYU^LQH��$��NDUWRQ�LOL�NDUWRQ�IRUPDOQLK�NDUDNWHULVWLND�VDGUCL�X

VHEL�SRGDWNH�YH]DQH�]D�IRUPX�VYDNRJ�SRMHGLQDaQRJ�DXWRSVLMVNRJ�GHOD�SR�

VXGH��7L�SRGDFL�VH�RGQRVH�QD�RERG��YUDW��UDPH��WUEXK��GQR��QRJX�L�GQR�SR�

VXGH��6YDNL�IUDJPHQW�MH�REUD_HQ�X]�SRPR`�DQDOLWLaNRJ�^LIUDUQLND��D�SRGDFL

XQH^HQL�X�RGJRYDUDMX`H�UXEULNH�$�NDUWRQD��7DNR�MH�GRELMHQD�ED]D�SR�

GDWDND��NRMD�MH�DXWRPDWL]RYDQD�IRUPLUDQMHP�NRPSMXWHUVNH�ED]H��6HNXQ�

GDUQD�DQDOL]D�YU^HQD�MH�X]�SRPR`�NRPSMXWHUD�
.DGD�MH�REUD_HQ�VDY�NHUDPLaNL�PDWHULMDO��RGYRMHQL�VX�L�LQYHQWDULVDQL

NDUDNWHULVWLaQL�DXWRSVLMVNL�GHORYL�SRVXGD��RERG��GU^ND��GQR��RG�VWDWLVWLaNLK
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�QHDXWRSVLMNLK��GHORYD��YUDW��UDPH��WUEXK���QDNRQ�aHJD�MH�LVSXQMHQ�L�HYLGHQ�
FLRQL�OLVW��(/�NDUWRQ��

8�GDOMHP�GHOX�LVWUDCLYDQMD�MH�XWYU_HQ�PLQLPDOQL�EURM�SRVXGD��0%3�
DQDOL]RP�SRGDWDND�L]�NDUWRQD�$���JGH�VH�]D�NDUDNWHULVWLaQH�DXWRSVLMVNH�GH�
ORYH�NODVLILNXMX�NDWHJRULMH�YH]DQH�]D�WUHWPDQ�VLURYLQH��NYDOLWHW�SHaHQMD�L
REUDGX�SRYU^LQH��GHEOMLQX�]LGD�IUDJPHQWD�L�SULVXWQRVW�LQNOX]LMD�X�VLURYLQ�
VNRM�JOLQL��$XWRSVLMVNL�GHORYL�VD�SRGXGDUQLP�QDYHGHQLP�YUHGQRVWLPD�
QDNQDGQR�YL]XHOQR�SRQRYR�DXWRSVLUDQL��QDMYHURYDWQLML�VX�SULSDGQLFL�MHGQH
LVWH�SRVXGH�

8WYU_LYDQMH� IRUPDOQH�NODVH�L]YU^HQR�MH�QD�RVQRYX�VWDQMD�RaXYDQRVWL
IRUPH�SRVXGH��PLQLPXP�����������WDPR�JGH�MH�ELOR�PRJX`H�L]YU^LWL
JUDILaNX�UHNRQVWUXNFLMX�SRVXGH��'HEOMLQD�]LGD�SRVXGH��NDR�L�RaXYDQL�GHWDOML
QD�IUDJPHQWX��L]OLYQLN��SHUIRUDFLMD�GU^NH���NRPELQRYDQL�VD�SUHWKRGQR�DQDO�
L]LUDQLP�IRUPDOQLP�L�WHKQR�PRUIROR^NLP�NDUDNWHULVWLNDPD��SRND]DWHOML�VX
QDMYHURYDWQLMH�IXQNFLMH�SRVXGH�

.RQDaQR��XUD_HQ�MH�L�NRQWHNVWXDOQL�QLYR�DQDOL]H�RYLK�QDOD]D��.DR
UH]XOWDW��GRELMHQD�MH�DQDOLWLaND�VNLFD�QD�RVQRYX�VLWXDFLMH�NRMD�SULND]XMH
HQHROLWVNL�KRUL]RQW��NDR�L�WDEHOD�GLVWULEXFLMH�PDWHULMDOD��GLVWULELFLRQD
DQDOL]D��JGH�VH�QDOD]L�SULND]�QD_HQLK�SRVXGD�XQXWDU�L�YDQ�VWUXNWXUH�

5H]XOWDWL

.DR�UH]XOWDW�RVQRYQH�DXWRSVLMVNH�DQDOL]H��XWYU_HQD�MH�VWUXNWXUD
NHUDPLaNH�VHULMH�VD�9HOLPLURYLK�GYRUD��WDEHOD����

7DEHOD����6WUXNWXUD�NHUDPLaNH�VHULMH�QD�ORNDOLWHWX�9HOLPLURYL�GYRUL�¬�.OMXa

$XWRSVLMVNL�GHORYL 1HDXWRSVLMVNL�
GHORYL�

7RWDO

2ERG 'QR 'U^ND 2UQDPHQWLVDQL�
IUDJPHQWL

8NXSQR

�� �� �� � ��� ���� ����

9L]XHOQRP� DQDOL]RP� DXWRSVLMVNLK� GHORYD� SRVXGD�� D� ]DWLP� L
XSRUH_LYDQMHP�QMLKRYLK�WHKQR�PRUIROR^NLK�NDUDNWHULVWLND�XWYU_HQ�MH�QD�
MPDQML�EURM��0%3��RG�XNXSQR�����SRVXGH��2G�RYRJ�EURMD��VDPR����MH
SRX]GDQR�L�IXQFNLRQDOQR�RSUHGHOMHQR��QD�RVQRYX�RaXYDQRVWL�IRUPH�L�GUXJLK
NDUDNWHULVWLND��GHEOMLQH�]LGD��SULVXVWYD�LQNOX]LMD��SULPDUQH�SRUR]QRVWL�]LGD
IUDJPHQWD�L�VOLaQR���6DPR�NRG���SRVXGH�MH�RaXYDQRVW�WROLND��GD�MH�ELOR
PRJX`H�L]YU^LWL�QMLKRYX�SRWSXQX�L�JUDILaNX�L�IL]LaNX�UHNRQVWUXNFLMX�

.DR�UH]XOWDW�IRUPDOQH�DQDOL]H��L]GYDMD�VH�QHNROLNR�IRUPDOQLK�NODVD
NRMH�`H�SUHOLPLQDUQR�ELWL�SURGLVNXWRYDQH�X�UDYQL�IRUPDOQR�WLSROR^NH�DQDO�
L]H��6�RE]LURP�QD�aLQMHQLFX�GD�MH�EURM�SRVXGD�NRMLPD�MH�IRUPDOQD�NODVD
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RGUH_HQD�VUD]PHUQR�PDOL��DXWRU�VPDWUD�GD�QLMH�XSXWQR�GDYDWL�WDEHODUQL�SUL�
ND]�VYLK�QMLKRYLK�IRUPDOQLK�RVRELQD��

2G�SRVXGD�EURMQR^`X�GRPLQLUDMX�RNVLGDFLRQR�SHaHQH�]GHOH�NRQLaQH
IRUPH��XYXaHQRJ�RERGD��VD�aHWLUL�PDOH�MH]LaDVWH�GU^NH�SRVWDYOMHQH�RGPDK
LVSRG�RERGD��VOLND���D�F���3UHPD�IXQNFLRQDOQLP�NDUDNWHULVWLNDPD��PRJX�VH
RGUHGLWL�NDR�SRVXGH�]D�NRQ]XPDFLMX��3RUHG�QMLK��SRVWRML�L�GUXJL�WLS
VUD]PHUQR�YH`LK�]GHOD��YLVLQH�GR����FP���2YH�YH`H�]GHOH�VX�ELNRQLaQH
IRUPH�VD�QH^WR�SURGXCHQLP�YUDWRP��WDNR_H�RNVLGDFLRJ�SHaHQMD��2YDNYH
]GHOH�VOXCLOH�VX�]D�VHUYLUDQMH�KUDQH����G�H���=GHOD��H�MH�LPDOD�GRYROMQR
VDaXYDQLK�GHORYD�GD�VH�L�IL]LaNL�UHNRQVWUXL^H�

6OLND����
=GHOH�]D�NRQ]XPDFLMX
L�VHUYLUDQMH�KUDQH�VD
9HOLPLURYLK�GYRUD�

)LJXUH���
&RQVXPDWLRQ�DQG
IRRG�VHUYLQJ�ERZOV
IURP�9HOLPLURYL�GYRUL�
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/RQFL�VX�SUHWHCQR�KHNVDHGDUVNH�IRUPH��SRQHNL�VD�GYH�WXQHODVWH�GU^NH
QD�VUHGL^QMRM�]RQL�WUEXKD��VOLND���D��E���8�JOLQL�RG�NRMH�VX�VSUDYOMDQL��NDR
LQNOX]LMD�VH�QDOD]L�NUXSDQ�^OMXQDN��3ULPHWQL�VX�L�WUDJRYL�VHNXQGDUQRJ
JRUHQMD�QD�VSROMQRM�VWUDQL�GQD�RYDNYLK�SRVXGD��^WR�MH�]QDN�GD�VX�RQH
VOXCLOH�]D�WHUPLaNX�REUDGX�KUDQH�

3ULVXVWYR�RUQDPHQWLNH�MH�YHRPD�RVNXGQR��.RQVWDWRYDQR�MH�QD�VDPR
MHGQRP�IUDJPHQWX�SRVXGH�L�SUHGVWDYOMD�YHUWLNDOQX�SODVWLaQX�WUDNX��VOLND����

.RQVWDWRYDQ�MH�L�IUDJPHQW�RERGD�YUaD�VD�L]OLYQLNRP��WDNR�GD�VH�IXQN�
FLRQDOQD�NODVD�VXGD�PRCH�RGUHGLWL�NDR�NRQ]XPDFLMVND��RGQRVQR�]D�VHUYL�
UDQMH�WHaQRVWL��VOLND����

6OLND����
7LSLaQH�IRUPD�ORQFD
VD�ORNDOLWHWD
9HOLPLURYL�'YRUL��

)LJXUH����
7\SLFDO�IRUPV�RI�SRWV
IURP�WKH�VLWH�RI
9HOLPLURYL�GYRUL�

6OLND����

)UDJPHQW
RUQDPHQWLVDQH
NHUDPLNH�VD
9HOLPLURYLK�GYRUD�

)LJXUH����

$Q�RUQDPHQWHG�YHVVHO
VKHUG�IURP�9HOLPLURYL
GYRUL�

6OLND����

)UDJPHQW�RERGD�YUaD
VD�L]OLYQLNRP�VD
9HOLPLURYLK�GYRUD

)LJXUH����

5LP�IUDJPHQW�RI�D
VSRXWHG�MDU�IURP
9HOLPLURYL�GYRUL�
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2G�LQWHUHVDQWQLK�GHWDOMD�IRUPH�DXWRSVLMVNLK�GHORYD��QD�ORNDOLWHWX�SUH�
RYOD_XMX�MH]LaDVWH�GU^NH��VOLNH��E���E��QDG�WXQHODVWLP��VOLND��D��L�WUDNDVWLP
�VOLND��D���1D�MHGQRP�IUDJPHQWX�RYDNYH�GU^NH�VH�MDVQR�XRaDYDMX�WUDJRYL
YHUWLNDOQH�]DSRaHWH�SHUIRUDFLMH��VOLND��E��

$QDOL]D�KRUL]RQWDOQH�VWUDWLJUDILMH�XUD_HQD�MH�QD�RVQRYX�WHKQLaNLK�VNLFD
VDaXQMHQLK�WRNRP�LVNRSDYDQMD��5H]XOWDW�MH�GHILQLVDQL�JDEDULW�VWDPEHQRJ
REMHNWD��NDR�L�QMHJRYD�RNX`QLFD��VOLND����

6OLND����
)RUPH�L�REOLFL�GU^NL
QD�SRVX_X�VD
9HOLPLURYLK�GYRUD�

)LJXUH���
)RUPV�DQG�VKDSHV�RI
WKH�YHVVHO
KDQGOHV�NQREV�IURP
9HOLPLURYL�GYRUL�

6OLND����
$UKHROR^NL�RVWDFL
HQHROLWVNH�VWDPEHQH
VWUXNWXUH�QD
9HOLPLURYLP�GYRULPD�

)LJXUH����
$UFKDHRORJLFDO
UHPDLQV�RI�WKH
&KDOFROLWKLF�OLYLQJ
VWUXFWXUH�IURP
9HOLPLURYL�GYRUL�
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.RQWHNVWXDOQRP�DQDOL]RP�MH�XWYU_HQR�GD�VH�YL^H�RG�SRORYLQH�0%3
QDOD]L�YDQ�VWDPEHQH�VWUXNWXUH��GRN�X�XNXSQRP�EURMX�QDOD]D�RNX`QLFD
GRPLQLUD�VD�SUHNR�������WDEHOD����

7DEHOD����3URVWRUQD�GLVWULEXFLMD�NHUDPLaNLK�SRVXGD�VD�9HOLPLURYLK�GYRUD

2EMHNDW $XWRSVLMVNL�GHORYL 1HDXWRSVLMVNL
GHORYL

8NXSQR

2ERG 'QR 'U^ND

.X`D �� �� � ��� ���
2NX`QLFD �� �� �� ��� ��������FHOH

SRVXGH�
7RWDO �� �� �� ���� ����

'LVNXVLMD�L�]DNOMXaDN

)RUPDOQR�WLSROR^NH�NDUDNWHULVWLNH�NHUDPLNH�EXEDQMVNR�KXPVNH�NXO�
WXUQH�JUXSH��RGQRVQR�QMHQH�ID]H�,��SUHPD�0��*DUD^DQLQX��VOLaQH�VX
NHUDPLaNRP�PDWHULMDOX�VD�ORNDOLWHWD�9HOLPLURYL�'YRUL��0H_X�REOLFLPD
NHUDPLNH�SRVHEQR�VH�L]GYDMDMX�VOHGH`L��]GHOD��]DVWXSOMHQD�X�ID]L�%XEDQM�
+XP�,�X�QHNROLNR�WLSLaQLK�YDULMDQWL��1DMNDUDNWHULVWLaQLMX�IRUPX�SUHGVWDYOMD
]GHOD�VD�XYXaHQLP�RERGRP��NRMD�MH�L�QDMWLSLaQLMD�IRUPD�RYH�L�VOHGH`H�ID]H�
6D�VSROMQH�VWUDQH�WUEXKD�RYDNYLK�]GHOD�PRCH�VH�QDOD]LWL�PDOD�KRUL]RQWDOQR
SUREX^HQD�MH]LaDVWD�GU^ND��*DUD^DQLQ������������7���������

)LQD�NHUDPLND�EXEDQMVNR�KXPVNH�NXOWXUQH�JUXSH�MH�WDQMLK�]LGRYD��D
SUDYOMHQD�MH�RG�JOLQH�PH^DQH�VD�VLWQLP�]UQFLPD�SHVND�L�XMHGQDaHQR�MH
SHaHQD��*UXED�NHUDPLND�MH�GHEOMLK�]LGRYD��SRQHNDG�L�OR^LMH�SHaHQD��VD�JOL�
QRP�X�NRMRM�VH�QDOD]H�NUXSQLMH�SULPHVH��NUXSQLML�SHVDN��^OMXQDN���2YL
VXGRYL�VX�SUHWHCQR�RWYRUHQRPUNH�GR�CX`NDVWH�LOL�VLYH�ERMH��*DUD^DQLQ
��������������'U^NH�VH�MDYOMDMX�X�YLGX�^LURNLK�L�YLVRNLK�WUDNDVWLK�D�NRQVWD�
WRYDQH�VX�L�UD]QROLNH�IRUPH�EUDGDYLaDVWLK�PDOLK�EX^HQLK�LOL�QHEX^HQLK�GU^NL
�*DUD^DQLQ�������������-H]LaDVWH�GU^NH�MDYOMDMX�VH�SRQHNDG�QD�SUHORPX
]GHOH�VD�XYXaHQLP�RERGRP��LELG��

8�ODVLQMVNRM�NXOWXUL��RGQRVQR�QMHQRM�SUHGNODVLaQRM�ID]L�¬�VWHSHQX�,��SR
6��'LPLWULMHYL`X�������SRVXGH�VH�RGOLNXMX�ILQRP�L]UDGRP��D�VDaXYDQLML�GHR
UHFLSLMHQWD�SRND]XMH�REOLN�SOLWNH�]GHOH��=D�RYX�ID]X�MH�NDUDNWHULVWLaDQ�L
REOLN�R^WUR�SUHORPOMHQH�NODVLaQH�VRSRWVNH�]GHOH��)LQH�SRVXGH�VH�LVWLaX�X
]QDNX�ELNRQLaQLK�]GHOD�VD�MH]LaDVWLP�DSOLNDFLMDPD�NRMH�VH�X�SURILOX�LVWLaX
NDR�SURGXCHQMH�YUDWD��7LSLaQD�RGOLND�ODVLQMVNRJ�GL]DMQD��NRMD�VH�LVND]XMH
YH`�X�RYRP�VWHSHQX�MH�NRQNDYQR�REOLNRYDQMH��SURILOLVDQMH��GRQMHJ�GHOD�UH�
FLSLMHQWD�NRG�]GHOD�L�DPIRUD��7DM�MH�WUHQG�ELR�GHOLPLaQR�XRaOMLY�L�X�NDV�
QRYLQaDQVNRP�L�X�OHQ_HOVNRP�UHSHUWRDUX��*OLQD�ILQRJ�L�JUXERJ�SRVX_D
VDGUCL�LQNOX]LMH��SHaHQMH�MH�PDKRP�UHGXNFLRQR��DOL�SUHWHCQR�OR^HJ�NYDOLWHWD�
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3URL]YRGL�VX�PDKRP�VLYH��VPH_H�L�RNHU�ERMH��aHVWR�QHXMHGQDaHQH�ERMH
QD�SRYU^LQL�SRVXGH��8NUD^DYDQMH�VH�PDQLIHVWXMH�SODVWLaQLP�WUDNDPD
�'LPLWULMHYL`�RS��FLW�������7��;,;���������VOLaQR�RUQDPHQWLVDQRP�IUDJ�
PHQWX�VD�9HOLPLURYLK�GYRUD��VO�����

=GHOH�VD�ORNDOLWHWD�9HOLPLURYL�'YRUL��VO�����VYRMRP�IRUPRP�L�REOLNRP
VH�SULEOLCDYDMX�WLSLaQLP�ODVLQMVNLP�]GHODPD��XSRUHGL��'LPLWULMHYL`������
�����VO����������ADN�L�IRUPH�PDQMLK�ORQDFD�SUHSR]QDMHPR�NDR�VOLaQH
�'LPLWULMHYL`��RS��FLW��7��;;,�������

6�GUXJH�VWUDQH��QDOD]LPR�VOLaQRVWL�L�L]PH_X�QD^LK�SULPHUDND�]GHOD�L
QHNLK�NDUDNWHULVWLaQLK�EXEDQMVNR�KXPVNH�YDULMDQWH�VD�MH]LaDVWLP�GU^NDPD
NRMH�VH�QDOD]H�QD�XQXWUD�SRYLMHQRP�RERGX��-H]LaDVWH�GU^NH�NRMH�VH�SR
IRUPL�L�REOLNX�]DWLaX�QD�SRVXGDPD�ODVLQMVNH�L�EXEDQMVNR�KXPVNH�NXOWXUQH
JUXSH�WDNR_H�VX�SULPHWQH�QD�ORNDOLWHWX�R�NRPH�JRYRUL�RYDM�UDG��0H_XWLP�
L�JHRJUDIVNL�SRORCDM�L�IRUPDOQR�WLSROR^ND�VOLaQRVW�YL^H�LGH�X�SULORJ�LGHML�GD
ORNDOLWHW�9HOLPLURYL�GYRUL�SUHGVWDYOMD�PH^DYLQX�RYD�GYD�HOHPHQDWD��VD
L]UD]LWLMLP�ODVLQMVNLP�HOHPHQWRP�

1DNQDGQRP�NRPSDUDWLYQRP�DQDOL]RP�KRUL]RQWDOQRJ�SODQD�DUKLWHNWRQ�
VNH�VWUXNWXUH�L�GLVWULEXFLMH�SRNUHWQLK�QDOD]D�NHUDPLaNLK�SRVXGD��GR^DR�VDP
GR�SUHGORJD�UH^HQMD�REOLND��YHOLaLQH�L�SUDYFD�SURVWLUDQMD�NX`H��NDR�L�SURV�
WRUQRJ�RGQRVD�SUHPD�QMHQRM�RNX`QLFL��6�RE]LURP�QD�WR�GD�VH�YH`D�NROLaLQD
PDWHULMDOD�L]JUDGQMRP�PXWYDND�QH�QDOD]L�X�VYRP�SULPDUQRP�NRQWHNVWX�
PRCHPR�NRQVWDWRYDWL�GD�YH`LQD�WRJ�PDWHULMDOD�SRWLaH�L]�VDPH�VWDPEHQH
VWUXNWXUH��7HPHOML�PXWYDND��D�L�VDPLK�GYRUD�VX�GRYROMQR�GXERNL�WDNR�GD
SURGLUX�XQXWDU�HQHROLWVNRJ�KRUL]RQWD��*UXSD�NHUDPLNH��RGQRVQR�SHW�GH�
OLPLaQR�FHOLK�SRVXGD�NRMH�VH�LQ�VLWX�QDOD]H�X�NYDGUDWX�O���YDQ�VWUXNWXUH�L
JUDQLFD�OHSD��SRVWDYOMDMX�SLWDQMH�GD�OL�MH�RYD�VWUXNWXUD�ELOD�MHGQR`HOLMVND�LOL
MH�ELOR�YL^H�QMLK�

3R^WR�VH�NYDGUDW�O���QDOD]L�X]�VDP�]DSDGQL�SURILO�L�XVOHG�QHGRYROMQH
LVWUDCHQRVWL�ORNDOLWHWD��QH�PRCH�VH�VD�VLJXUQR^`X�WYUGLWL�GD�MH�SRVWRMDOD�L
QHND�GUXJD�VWUXNWXUD�XQXWDU�LVNRSD��VOLND�����

(QHROLWVND�NX`D�VD�9HOLPLURYLK�GYRUD�PRCH�ELWL�MDVDQ�UHSHU�RGUH_HQMD
NXOWXUQH�SULSDGQRVWL�QDVHOMD�L�]ERJ�SULURGQRJ�SRORCDMD�QD�NRPH�VH�QDOD]L�
1DVHOMD�ODVLQMVNH�NXOWXUH�NDR�L�GUXJLK�HQHROLWVNLK�NXOWXUD�FHQWUDOQRJ�%DO�
NDQD�VH�QDOD]H�SUYHQVWYHQR�QD�UHaQLP�JUHGDPD�L�X]YL^HQMLPD�L]QDG�PDQMLK
UHND�L�UHaLFD��JGH�LPDMX�SULURGQX�]D^WLWX�X�VOXaDMX�HYHQWXDOQH�RSDVQRVWL�
0DGD�VH�QD�RVQRYX�LVWUDCHQH�SRYU^LQH�QH�PRCH�SRX]GDQLMH�JRYRULWL�R
GXCLQL�L�XNXSQRM�SRYU^LQL�NX`H��RYD�MH�RaLWR�ELOD�L]GXCHQH�RVQRYH�L�YH`LK
GLPHQ]LMD�RG�XRELaDMHQLK�UDQLK�EXEDQMVNR�KXPVNLK��NRMH�VX�VNRUR�NYDG�

UDWQH�RVQRYH��SURPHUD�RG�SULEOLCQR�����×�����P��*DUD^DQLQ����������������
VO�����.URYQD�NRQVWUXNFLMD�QDMYHURYDWQLMH�SRGUD]XPHYD�NURY�QD�GYH�YRGH�
NDNR�MH�WR�ELOR�XRELaDMHQR�]D�QDVHOMD�ODVLQMVNH�JUXSH��0H_XWLP��]QDaDMQD
UD]OLND�MH�X�WRPH�^WR�ODVLQMVNL�VWDPEHQL�REMHNWL�VX�VNRUR�SR�SUDYLOX�SROX]H�
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PXQLFH�LOL�]HPXQLFH��L]X]HY�QD�QDVHOMX�9LV�0RGUDQ��'LPLWULMHYL`������

������.RQVWUXNFLMD�QDG]HPQH�NX`H�QD�9HOLPLURYLP�GYRULPD�SRGUD]XPHYD

L�GHEHOH�GUYHQH�VWXERYH�YHUWLNDOQR�SRERGHQH�X�]HPOMX��D�YHURYDWQL�SUH�

JUDGQL�]LGRYL�RG�SOHWHUD�GHOLOL�VX�NX`X�QD�WUL�GHOD��,GHDOQD�UHNRQVWUXNFLMD

RYRJ�REMHNWD�SUHGORCHQD�MH�X�QDUHGQRP�SULORJX��VOLND����
/DVLQMVND�NXOWXUD��NDUDNWHULVWLaQD�SUYHQVWYHQR�]D�REODVWL�VHYHURLVWRaQH

%RVQH�6ODYRQLMH�L�]DSDGQRJ�6UHPD��QDVOH_XMH�X�VYRP�CLYRWQRP�SURVWRUX

NDVQR�YLQaDQVNX��9LQaD�'���L�NDVQRVRSRWVNX��6RSRW�,,,��NXOWXUX��1D�WDM

QDaLQ�SRVWDMH�QRVLODF�QDMUDQLMHJ�HQHROLWD��WH�MH�L�QRVLODF�DGHNYDWQLK

SURPHQD��NRMH�MH�X�VODYRQVNR�VUHPVNRP�SURVWRUX�L�SRGUXaMX�VHYHUQH�6UELMH

SURL]YHOD�EDGHQVND��D�X�SRGUXaMX�3RWLVMD�WLVDSROJDUVND�NXOWXUD��2G�VYRMH�,

GR�,,,�ID]H��ODVLQMVND�NXOWXUD�MH�LVWRYUHPHQD�VD�EDGHQVNRP��NRVWRODaNRP�

UDQRP�L�NODVLaQRP�YXaHGROVNRP�NXOWXURP��'LPLWULMHYL`�RS��FLW�����������
(QHROLWVNL�KRUL]RQW�9HOLPLURYLK�'YRUD�VH�QH�PRCH�VD�YHOLNRP

WDaQR^`X�NXOWXUQR�RSUHGHOLWL��]ERJ�VUD]PHUQH�VLURPD^QRVWL�SRNUHWQLK

QDOD]D��^WR�]D�RYDM�SHULRG�L�QLMH�WDNR�aXGQR��3RGUXaMH�JRUQMH�.ROXEDUH

]DX]LPD�VSHFLILaQR�PHVWR�X�UD]YRMX�QHROLWD�L�HQHROLWD�X�FHQWUDOQREDONDQ�

VNRP�SURVWRUX��3UHPD�VYRMLP�SULURGQLP�L�JHRJUDIVNLP�DWULEXWLPD�

]DWYRUHQR�L�GRQHNOH�VNORQMHQR�RG�JODYQLK�NRPXQLNDFLMD�NRMH�SUHOD]H�SUHNR

%DONDQD��RYR�SRGUXaMH�MH�X�UD]YRMX�SUDLVWRULMVNLK�NXOWXUD�]DGUCDOR�L]YHVQX

WHCQMX�]D�aXYDQMHP�RGUH_HQRJ�DXWRKWRQRJ�LGHQWLWHWD��-HC�������
.XOWXUQR�KURQROR^NL�RNYLU�UDQRHQHROLWVNLK�QDVHOMD�VHYHUR]DSDGQH

6UELMH�WDNR_H�QLMH�SRX]GDQ��]ERJ�YHRPD�PDORJ�EURMD�LVWUDCHQLK�ORNDOLWHWD�
/RNDOLWHWL�NDR�^WR�VX�%RGQMLN��3DODYHVWUD�L�GU��������L�%HQVNH�%DUH��KRUL�
]RQW�,,,�¬�7UEXKRYL`�L�9DVLOMHYL`�������SULOLaQR�PRJX�GD�SRPRJQX�X�YH]L
UDVYHWOMDYDQMD�SLWDQMD�UHODWLYQH�KURQRORJLMH�9HOLPLURYLK�'YRUD��6D�ORND�

6OLND�����

3UHWSRVWDYOMHQD
YHOLaLQD�L�JUDQLFD
HQHROLWVNH�NX`H�L
RNX`QLFH�VD
GLVWULEXFLMRP
NHUDPLaNLK�QDOD]D�

)LJXUH�����

6XSSRVHG�VL]H�DQG
ERXQGDULHV�RI�WKH
&KDOFROLWKLF�KRXVH
FRPSDUHG�ZLWK
GLVWULEXWLRQ�RI�WKH
SRWWHU\�
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OLWHWD�%RGQMLN�'UXCHWL`�LPD�GRYROMQR�NDUDNWHULVWLaQLK�IUDJPHQDWD�VD�IRU�
PRP�RERGD�L�GU^NL�D�L�GHNRUDFLMRP��NRML�RPRJX`DYDMX�RNYLUQR�NXOWXUQR�L
KURQROR^NR�RSUHGHOMHQMH��2VWDOL�WLSRYL�SRVXGD�¬�]GHOH�VD�XQXWUD�SRYLMHQLP
RERGRP�L�MH]LaDVWLP�GU^NDPD�QD�RERGX��XND]XMX�QD�SULSDGQRVW�RYRJ�ORND�
OLWHWD�̂ LURNRP�%XEDQM�6DONXFWD�.ULYRGRO�NRPSOHNVX��3DODYHVWD�L�GU��RS��FLW�
7DVL`��������/RNDOLWHWL�UDQRJ�HQHROLWD�%XEDQM�6DONXFD�.ULYRGRO�NRPSOHNVD
X�]DSDGQRM�6UELML�JRWRYR�GD�QLVX�ELOL�SR]QDWL��VD�L]X]HWNRP�RVNXGQLK�SR�
GDWDND�VD�LVWUDCLYDQMD�0��=RWRYL`D��1D�JUDGLQVNRP�ORNDOLWHWX�.XOLQH�VLWXL�
UDQRP�X�NDQMRQX�9HOLNRJ�5]DYD��SURQD_HQ�MH�ELNRQLaQL�SHKDU�VD�GYH
QDVSUDPQH�GU^NH��NDR�L�]GHOH�VD�PDOLP�MH]LaDVWLP�GU^NDPD��=RWRYL`������
7��,,����7��,,,�����^WR�RGOLNXMH�PDWHULMDO�%XEDQM�+XPD��D��,DNR�VH�RYDM�PD�
WHULMDO�UD]OLNXMH�RG�RVWDORJ�PDWHULMDOD�QD_HQRJ�QD�GUXJLP�ORNDOLWHWLPD�]D�
SDGQH�6UELMH��3HWQLFD��%RGQMLN��%HQVNH�%DUH���VLWXDFLMD�RNR�NXOWXUQRJ
RSUHGHOMHQMD�MH�WDNR_H�GLVNXWDELOQD�

%RGQMLN�EL�ELOD�QDMVHYHUR]DSDGQLMD�WDaND�%XEDQM�6DONXFD�.ULYRGRO
NRPSOHNVD��VXGH`L�SR�UDVSURVWUDQMHQRVWL�ORNDOLWHWD�RYH�NXOWXUQH�JUXSH��XS�
3DODYHVWUD�L�GU��������

,VWUDCHQLML�ORNDOLWHW�%HQVNH�%DUH�X�>DSFX�GDMH�PQRJR�YL^H�LQIRUPDFLMD
YH]DQLK�]D�KURQRORJLMX�HQHROLWD�QD�WOX�VHYHUR]DSDGQH�6UELMH��7UEXKRYL`�L
9DVLOMHYL`��������6DPR�QDVHOMH�X�%HQVNLP�%DUDPD�MH�ELOR�VPH^WHQR�QD
X]YL^HQRP�SODWRX�RNUXCHQRP�YRGRP�

3UREOHP�NXOWXUQRJ�RSUHGHOMHQMD�ORNDOLWHWD�9HOLPLURYL�GYRUL�NDR�HYHQ�
WXDOQRJ�QDVHOMD�ODVLQMVNH�NXOWXUH�VDVWRML�VH�X�WRPH�^WR�X�3RVDYLQL��D

6OLND�����
,GHDOQD
UHNRQVWUXNFLMD�L]JOHGD
HQHROLWVNH�NX`H�QD
9HOLPLURYLP�GYRULPD�

)LJXUH�����
,GHDO�UHFRQVWUXFWLRQ
RI�WKH�&KDOFROLWKLF
KRXVH�DW�9HOLPLURYL
GYRUL�
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QDURaLWR�VD�RYH�VWUDQH�'ULQH��QH�SRVWRMH�NRQVWDWRYDQL�GLUHNWQL�WUDJRYL�RYH
NXOWXUH��0H^DYLQD�UD]OLaLWLK�HOHPHQDWD��ODVLQMVNLK�L�EXEDQM�KXPVNLK��X
L]JOHGX�NHUDPLaNLK�QDOD]D��NDR�L�WRSRJUDILMD�L�L]JOHG�QDVHOMD�L�NX`D��PRCGD
RWYDUD�SLWDQMH�SRVWRMDQMD�MHGQH�]DVHEQH�SHULIHUQH�YDULMDQWH�X�RNYLUX�NRP�
SOHNVD�%XEDQM�6DONXFD�.ULYRGRO�

/RNDOLWHW�9HOLPLURYL�GYRUL�X�VHOX�.OMXa�SUHGVWDYOMD�]QDaDMQL�IHQRPHQ
UD]XPHYDQMD�NXOWXUQH�LVWRULMH�VHYHUR]DSDGQH�6UELMH��VD�SUHODVND�NDPHQRJ
GRED�X�PHWDOQR��6PDWUDP�GD�WHUHQVNR�LVWUDCLYDQMH�9HOLPLURYLK�GYRUD�QH
WUHED�GD�RVWDQH�QD�RYRPH��YH`�QDUHGQLK�JRGLQD�WUHED�]DSRaHWL�VLVWHPDWVND
WHUHQVND�LVWUDCLYDQMD��NDNR�EL�VH�PRJOD�MDVQLMH�UD]XPHWL�NXOWXUQD�LVWRULMD
YDOMHYVNRJ�NUDMD�

/LWHUDWXUD

'LPLWULMHYL`��6��������/DVLQMVND�NXOWXUD��8�3UDLVWRULMD�MXJRVODYHQVNLK�]H�
PDOMD��XU��$��%HQDF���7��,,,�����������6DUDMHYR��6YMHWORVW

*DUD^DQLQ��0�������������,VNRSDYDQMD�QD�%XEQMX�NRG�1L^D��3UHWKRGQL
L]YH^WDM�]D������������JRGLQX���6WDULQDU��Q�V���9,,�9,,,���������

*DUD^DQLQ��0��������3UDLVWRULMD�QD�WOX�65�6UELMH��WRP���L�����%HRJUDG�
6USVND�NQMLCHYQD�]DGUXJD�

-HC��#��������3UHJOHG�QHROLWVNLK�L�HQHROLWVNLK�NXOWXUD�*RUQMH�.ROXEDUH��,V�
WUDCLYDQMD��,,���������9DOMHYR��1DURGQL�PX]HM�6$'�,63

3DODYHVWUD��$���%RJGDQRYL`��,��L�6WDURYL`��$��������%RGQMLN�'UXCHWL`�¬
HQHROLWVNR�JUDGLQVNR�QDVHOMH��*ODVQLN�6$'�����������

7DVL`��1��������%XEDQM�6DOFXWD�.ULYRGRO�NRPSOHNV��8�3UDLVWRULMD�MX�
JRVODYHQVNLK�]HPDOMD���XU��$��%HQDF���7��,,,����������6DUDMHYR��6YMHWORVW�

7UEXKRYL`��9��9DVLOMHYL`��0��������1DMVWDULMH�]HPOMRUDGQLaNH�NXOWXUH�X
3RGULQMX��>DEDF��1DURGQL�PX]HM

=RWRYL`��0��������$UKHROR^NL�L�HWQLaNL�SUREOHPL�EURQ]DQRJ�L�JYR]GHQRJ
GRED�X�]DSDGQRM�6UELML��%HRJUDG��6$'-

3HWDU�6WHYDQRYL`

2UGLQDU\�3RWWHU\�IURP�WKH�&KDOFROLWKLF�6HWWOHPHQW�RI
9HOLPLURYL�GYRUL

7KH�&KDOFROLWKLF�VLWH�RI�9HOLPLURYL�'YRUL�SUHVHQWV�RQH�RI�VHYHUDO�UH�
FHQWO\�GLVFRYHUHG�DQG�SRRUO\�H[SORUHG�(DUO\�&KDOFROLWKLF�VLWHV�LQ�:HVWHUQ
6HUELD��7KRVH�VLWHV�FRXOG�HQOLJKWHQ�VRPH�LVVXHV�RQ�G\QDPLFV�DQG�PDQQHU
RI�FXOWXUDO�FKDQJH�DPRQJ�GLIIHUHQW�FRPPXQLWLHV�DW�WKH�HQG�RI�WKH�6WRQH
$JH�

�����•��3(71,A.(�69(6.(��� '(2��,,,



7KH�VLWH�LV�ORFDWHG���NP�VRXWKZHVW�IURP�0LRQLFD��LQ�WKH�FHQWHU�RI
DFWXDO�YLOODJH�RI�.OMXa��5HVFXH�H[FDYDWLRQV�ODVWHG�IURP������WR������

$�OLYLQJ�KRUL]RQ�KDV�EHHQ�GLVFRYHUHG�DW�WKH�ORZHVW�OD\HUV�RI�WKH�VLWH�
&RQFHQWUDWLRQV�RI�WKH�SRVWKROHV�DQG�GDXE�IORRU�GHILQH�WKH�DUHD�RI�D�OLYLQJ
VWUXFWXUH��GDXE�KRXVH���0DQ\�SRWWHU\�VKHUGV�ZHUH�IRXQG��DQG�WKH\�FDQ�EH
SDUWV�RI�DW�OHDVW�����YHVVHOV�����ERZOV�IRU�FRQVXPDWLRQ����MDU�DQG���SRWV
IRU�IRRG�SURFHVVLQJ��

7KH�DQDO\VLV�RI�H[FDYDWHG�SRWWHU\�VKHUGV��XVLQJ�RULJLQDO�PHWKRGRORJ\
FUHDWHG�E\�$QGUHM�6WDURYL`��36&±V�DUFKDHRORJLVW��ZDV�FRQGXFWHG�WR�REWDLQ
GDWD�DERXW�PLQLPDO�QXPEHU�RI�YHVVHOV��019��DW�WKH�VLWH��LWV�IRUPDO�W\�
SRORJLFDO�GHWHUPLQDWLRQ��DV�ZHOO�DV�WKH�GLVWULEXWLRQ�DPRQJ�GLIIHUHQW�VWUXF�
WXUDO�VLWH�HOHPHQWV�

)RUPDO�DQDO\VLV�RI�WKH�YHVVHOV�VKRZHG�XS�OHDGLQJ�IRUPDO�W\SH�¬�FRQL�
FDO�ZHOO�ILUHG�ERZO�ZLWK�UHVWULFWHG�ULP��IRXU�WRQJXH�OLNH�NQREV�LQ�WKH�]RQH
MXVW�EHORZ�WKH�ULP��3RW�LV�PRVWO\�VHPL�RYDO��ZLWK�VOLJKWO\�HORQJDWHG�QHFN�
DQG�ZLWK�RU�ZLWKRXW�WZR�WXQQHO�OLNH�KDQGOHV�LQ�FHQWUDO�]RQH�RI�WKH�YHVVHO
ZDOO��,Q�URZ�PDWHULDO�¬�FOD\��ODUJHU�VLOLFDWH�JUDYHOV�FDQ�H[LVW��DV�ZHOO�DV
WUDFHV�RI�VHFRQGDU\�ILULQJ�DW�WKH�H[WHULRU�VXUIDFH�RI�EDVH��WKH�VLJQ�RI�KHDW�
LQJ�GXULQJ�WKH�IRRG�SURFHVVLQJ��%HVLGHV�RI�FRQVXPDWLRQ�DQG�IRRG�SUHSDUD�
WLRQ�YHVVHOV��VHYHUDO�ILQGV�RI�WKH�MDUV�ZHUH�DOVR�GLVFRYHUHG��

6SDWLDO�GLVWULEXWLRQ�RI�WKH�SRWWHU\�DUWLIDFWV�VKRZV�D�JHQHUDO�GLVWLQFWLRQ
EHWZHHQ�WZR�PDLQ�DUHDV��KRXVH�LQWHULRU�DQG�WKH�KRXVHKROG�

&KDOFROLWKLF�KRUL]RQ�DW�WKH�VLWH�RI�9HOLPLURYL�GYRUL�SRVVHVV�FKDUDF�
WHULVWLFV�WKDW�FDQ�EH�GHWHUPLQHG�DV�DQ�HFOHFWLF�PL[WXUH�RI�WKH�(DUO\�&KDO�
FROLWKLF�FXOWXUDO�JURXSV�RI�/DVLQMD��6ODYRQLMD��:HVWHUQ�6UHP�DQG�1(
%RVQLD��DQG�%XEDQM�+XP����&HQWUDO�DQG�(DVWHUQ�6HUELD���([LVWHQFH�RI�WKDW
W\SH�RI�PL[WXUH�SRVVLEO\�PHDQV�WKDW�D�UHJLRQDO�FXOWXUDO�YDULDQW�HPHUJHG�LQ
WKH�EHJLQQLQJ�RI�WKH�WUDQVLWLRQDO�SHULRG�EHWZHHQ�WKH�1HROLWKLF�DQG�%URQ]H
$JH��6HYHUDO�UHFHQWO\�GLVFRYHUHG�VHWWOHPHQWV�LQ�WKH�UHJLRQ�RI�1:�6HUELD
�%HQVNH�EDUH�¬�>DEDF��%RGQMLN�'UXCHWL`�DQG�.DOHQL`��VWDQG�DV�WKH�ZLW�
QHVVHV�RI�VXFK�DQ�LGHD�

7KH�DUHD�RI�WKH�8SSHU�.ROXEDUD�ULYHU�WDNHV�VSHFLILF�SODFH�LQ�WKH�GH�
YHORSPHQW�RI�WKH�1HROLWKLF�DQG�&KDOFROLWKLF�RI�WKH�&HQWUDO�%DONDQV��1DWX�
UDOO\�SURWHFWHG�DQG�VRPHZKDW�DVLGH�IURP�PDLQ�FURVVURDGV�RI�WKH�%DONDQV�
LW�ZDV�VWLOO�NHHSLQJ�FHUWDLQ�DVSLUDWLRQ�WRZDUGV�SUHVHUYLQJ�LWV�DXWRFKWRQH
LGHQWLW\�GXULQJ�WKH�GHYHORSPHQW�RI�PDQ\�ODWH�SUHKLVWRULF�FXOWXUHV�
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