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EL�QDP�PRJOL�XND]DWL�QD�L]JOHG�RGH`H��3RUHG�WRJD��YHRPD�MH�WH^NR�XVWDQRYLWL�QD�
PHQX�LOL�SR]LFLMX�YHOLNRJ�SURFHQWD�SURQD_HQLK�RGHYQLK�DUWHIDNDWD�L�QDNLWD��.DNR
EL�VWHNOL�^WR�FHORYLWLMX�SUHGVWDYX�R�RGHYDQMX�aRYHND�EURQ]DQRJ�GRED��DXWRUL�VX
NRULVWLOL�UDVSRORCLYH�DUKHROR^NH�QDOD]H�VD�ORNDOLWHWD�QD�WOX�6UELMH��5H]XOWDW�RYDNYH
DQDOL]H�MH�VDPR�QDaHOQD�VOLND�R�RGHYDQMX�PX^NDUDFD�L�CHQD��EXGX`L�GD�VH�UDGL�R
SULSDGQLFLPD�UD]OLaLWLK�NXOWXUQLK�JUXSD�NRMH�VX�SRVWRMDOH�QD�WOX�6UELMH�X�SHULRGX
EURQ]DQRJ�GRED�

8YRG
5DGL�SRWSXQRJ�XSR]QDYDQMD�VYLK�VIHUD�CLYRWD�OMXGL�X�PD�NRP�SHULRGX�

MDNR�MH�ELWQR�SR]QDYDWL�QMLKRYR�RGHYDQMH��6YHRS^WD�UHNRQVWUXNFLMD�QR^QMH
L]�EURQ]DQRJ�GRED�QD�WHULWRULML�6UELMH�QLMH�ELOD�SUHGPHW�QDXaQLK�LV�
WUDCLYDQMD��5D]ORJ�WRPH�MH�YHRPD�PDOL�EURM�QDOD]D�QD�RVQRYX�NRMLK�EL�VH
PRJOR�L^WD�UHNRQVWUXLVDWL�LOL�UD]PDWUDWL��3RVWRMH�VDPR�UDGRYL�NRML�VX�VH
EDYLOL�GHOLPLaQRP�UHNRQVWUXNFLMRP��.RQNUHWQR��UHNRQVWUXNFLMRP�RGH`H
MHGQH�NXOWXUH��YXCHGROVNH��EDYLOD�VH�0��0LOLaHYL`��3RUHG�UHNRQVWUXNFLMH�X
RNYLUX�MHGQH�NXOWXUH�YU^HQD�MH�L�UHNRQVWUXNFLMD�QD�RVQRYX�UD]OLaLWLK�QDOD]D�
1DMLVWDNQXWLMD�X�WRP�VPLVOX�MH�=��/HWLFD��NRMD�YU^L�NROLNR�MH�PRJX`H�L�UH�
DOQR��UHNRQVWUXNFLMX�QD�RVQRYX�ILJXULQD��3RUHG�QMH�UHNRQVWUXNFLMRP�L�QD�RV�
QRYX�GUXJLK��XJODYQRP�PHWDOQLK�QDOD]D��EDYLOL�VX�VH�L�*LUL`�������
�0RNULQ��L�0HGRYL`��������
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NRML�EL�PRJOL�GD�QDP�XND]XMX�QD�PRJX`�L]JOHG��UHNRQVWUXNFLMD�MH�X�RYRP
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UDGX�MH�VDPR�QDaHOQD��RGQRVQR�RS^WD�]D�FHOR�EURQ]DQR�GRED�X�6UELML��6WRJD
RYD�UHNRQVWUXNFLMD�QLMH�SRX]GDQD��YH`�QDMRaHNLYDQLMD�QD�RVQRYX�WUHQXWQR
UDVSRORCLYH�DUKHROR^NH�JUD_H�L�SRGDWDND�

0HWRG��5DG�VH�QDMYH`LP�GHORP�ED]LUD�QD�DQDOL]L�SRGDWDND�L]�OLWHUDWX�
UH��0H_XWLP��UDVSRORCLYD�OLWHUDWXUD�VH�XJODYQRP�VYRGL�QD�RSLVH�RGUH_HQLK
NXOWXUD�L]�EURQ]DQRJ�GRED�LOL�QHNURSROD�L�SRSLV�QDOD]D�NRML�MH�QD_HQ�QD
QMLPD��6WRJD�VPR��V�RE]LURP�QD�WHPX��VPDWUDOL�GD�MH�QDMHILNDVQLML�QDaLQ�GD
VH�UHNRQVWUXL^H�RGH`D�DQDOL]D�DGHNYDWQLK�QDOD]D�SRQDRVRE��QD�RVQRYX�NRMLK
MH�L�GRELMHQD�RS^WD�VOLND�L]JOHGD�aRYHND�EURQ]DQRJ�GRED�

6LURYLQH�L�DODWL
3ULSUHPD�RGHYQLK�SUHGPHWD�SUDNWLNXMH�VH�MR^�RG�SRaHWND�POD_HJ

NDPHQRJ�GRED��0HGRYL`������������'D�EL�VHEH�REXNDR��EH]�RE]LUD�QD�WR
GD�OL�UDGL�HVWHWLNH�LOL�SURVWR�GD�EL�VH�]DJUHMDR��aRYHN�MH�NRULVWLR�ELOMQH�L
CLYRWLQMVNH�VLURYLQH��8�]DYLVQRVWL�RG�WRJD�X�NDNYRP�MH�RNUXCHQMX�CLYHR�
RGQRVQR�NRMD�MH�IORUD�L�IDXQD�ELOD�]DVWXSOMHQD�X�aRYHNRYRP�DPELMHQWX��WH
VLURYLQH�MH�L�NRULVWLR��%LOMQD�VLURYLQD�NRMD�MH�QDMaH^`H�NRUL^`HQD�MHVWH�ODQ�
MHU�SDPXN�MR^�QLMH�ELR�SR]QDW��0HGRYL`������������.RQNUHWQR��QD�ORND�
OLWHWX�0RMVLQMH�QD_HQL�VX�RVWDFL�WHNVWLOD�NRML�VX�ELOL�RG�ODQD��1LNLWRYL`�HW
DO�������������2G�CLYRWLQMH�MH�NRUL^`HQD�NRCD��RGQRVQR�NU]QR��1D�RVQRYX
RVWHROR^NLK�QDOD]D�PRCH�VH�UH`L�GD�VX�QDM]DVWXSOMHQLMH�NRVWL�JRYHaHWD��RYFH�
VYLQMH��GLYOMH�VYLQMH��OLVLFH��MHOHQD��VUQH�L�MD]DYFD��*DUD^DQLQ������������

3ULURGQR�MH�GD�VH�MDYLOD�SRWUHED�]D�XaYU^`LYDQMHP�RGUH_HQLK�GHORYD
RGH`H��=ERJ�WRJD�VH�MDYOMD�YL^H�YUVWD�LJDOD��ILEXOD�L�NRSaL��NRMH�VX�YUHPH�
QRP�SRSULPLOL�L�XORJX�XNUDVD��1DYHGHQL�SUHGPHWL�L�XNUDVL�QD�RGH`L�VX�VH
SUDYLOL�RG�PHWDOD��QDMaH^`H�RG�EURQ]H�LOL�NRVWLMX�CLYRWLQMD��

ARYHN�EURQ]DQRJ�GRED�YLGQR�SRVYH`XMH�SDCQMX�XNUD^DYDQMX��RGQRVQR
QDNLWX�NRML�MH�SUDYOMHQ�RG�UD]OLaLWLK�PDWHULMDOD��3RUHG�PHWDOD�NRUL^`HQH�VX
L�GUXJH�VLURYLQH�NDR�^WR�VX�NRVWL�L�]XEL�UD]OLaLWLK�CLYRWLQMD��SDV��NUDYD�
RYFD��NR]D��YXN��OLVLFD���OMX^WXUH�UD]OLaLWLK�SXCHYD�L�̂ NROMNL��DOL�L�NDROLQ��̀ LOL�
EDU��VWDNOR�L�SROLKURPQH�SDVWH�
7HNVWLO�

*RYRULWL�R�WHNVWLOX�LOL�WNDQLQL�L]�EURQ]DQRJ�GRED�YHRPD�MH�QHVLJXUQR�
MHU�VX�RYL�QDOD]L�YHRPD�UHWNL��3URQD_HQL�WUDJRYL�WNDQLQD�QD�DUKHROR^NLP
ORNDOLWHWLPD�GHWHNWRYDQL�VX�X�YHRPD�OR^HP�VWDQMX�MHU�VH�RUJDQVNL�PDWHULMDO
QLMH�PRJDR�VDaXYDWL�WDNR�GXJ�QL]�JRGLQD��XVOHG�QHGRVWDWND�RGUH_HQH�WHP�
SHUDWXUH�L�YODCQRVWL��0HGRYL`������������8�QHNLP�VOXaDMHYLPD�WHNVWLO�VH
PRCH�RaXYDWL�X]�QHNL�JYR]GHQL�SUHGPHW��1LNLWRYL`�HW�DO���������7DNR�GD
VH�QD�WDM�QDaLQ�RaXYD�VDPR�VWUXNWXUD�WNDQLQH�JGH�VH�GD�SUHSR]QDWL�SRUHG
QDaLQD�WNDQMD�L�XNUDVL�L�QDaLQ�^LYHQMD��0HGRYL`������������
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7DNYL�WUDJRYL�VX�NRQVWDWRYDQL�QD�IUDJPHQWLPD�WHNVWLOD�X�0RMVLQMX�NRML
VH�GDWXMX�X�NUDM�EURQ]DQRJ�L�SRaHWDN�JYR]GHQRJ�GRED��LELG�������2QR�^WR
VH�PRCH�QD�RVQRYX�WLK�QDOD]D�WYUGLWL�MHVX�YH`�L]QHWH�aLQMHQLFH�GD�VX�]D
L]UDGX�RGH`H�NRULVWLOL�YXQX�L�ELOMQD�YODNQD��7DNR_H��XVWDQRYOMHQR�MH�GD
IUDJPHQWL�QHPDMX�UD]QRYUVQRVW�SUHSOHWDMD�MHU�MH�LGHQWLILNRYDQR�VDPR
SODWQR��DOL�QD�RVQRYX�NYDOLWHWQRJ�SUHGHQMD�L�WNDQMD�PRCH�VH�VPDWUDWL�GD�MH
WHNVWLO�XSRWUHEOMLYDQ�]D�UD]OLaLWH�QDPHQH��RGQRVQR�GD�MH�LPDR�^LURNX
XSRWUHEX�X�VYDNRGQHYQRP�CLYRWX��LELG�������

2VWDOD�VD]QDQMD�R�WNDQMX�L�REODaHQMX�PRCHPR�L]PH_X�RVWDORJ�GRELWL�L
QD�RVQRYX�SULERUD�NRML�VH�NRULVWL�]D�SUDYOMHQMH��RGQRVQR�SURL]YRGQMX�RGH`H�
$ODWL�]D�SURL]YRGQMX

2G�DODWD�]D�SURL]YRGQMX�PH_X�DQDOL]LUDQLP�QDOD]LPD�VX�GHORYL
UD]ERMD��NDR�L�YUHWHQD��NDOHPRYL�L�WHJRYL�LOL�SU^OMHQFL�]D�UD]ERM�NRML�VX
NRUL^`HQL�]D�WNDQMH��0HGRYL`������������2QL�VX�ELOL�YHUWLNDOQL�L�XJODYQRP
SRVWDYOMHQL�X�XJOX�NX`H��SRUHG�SUR]RUD�JGH�LPD�PQRJR�VYHWORVWL��0HGRYL`
�����������1DOD]L�NRML�VH�aHVWR�QD_X�X]�UD]ERM�MHVX�WHJRYL�NRML�VX�VOXCLOL
]D�]DWH]DQMH�RVQRYH�XJODYQRP�SLUDPLGDOQH�IRUPH�SUDYOMHQL�RG�JOLQH��0H�
GRYL`������������1MLKRYD�WHCLQD�]DYLVLOD�MH�RG�GHEOMLQH�WNDQLQH��]D�QDM�
JUXEOMX�WNDQLQX�WHJRYL�VX�PRJOL�GRVWL]DWL�WHCLQX�L�SUHNR���NLORJUDPD
�0HGRYL`������������

3RUHG�UD]ERMD�NRUL^`HQR�MH�L�YUHWHQR�VD�WHJRYLPD��RGQRVQR�SU^OMHQ�
FLPD��3U^OMHQFL�VX�PRJOL�ELWL�ELNRQLaQL�VD�UXSRP�QD�VUHGLQL�UD]OLaLWLK
YHOLaLQD�L�REOLND��0HGRYL`������������=D�QDPRWDYDQMH�SUH_H�NRUL^`HQL�VX
NDOHPRYL�UD]OLaLWLK�YHOLaLQD�SUDYOMHQL�RG�JOLQH��1DPRWDYDOD�VH�XJODYQRP
YXQD��D�]D�ILQLML�WHNVWLO�NRUL^`HQ�MH�L�ODQ��0HGRYL`���������������������

2YDNYL�QDOD]L�NRG�QDV�VX�QD_HQL�QD�)HXGYDUX�NRG�0R^RULQD�X�%DaNRM
L�X�0RNULQX��EURQ]DQRGRSVNRM�QHNURSROL�NRG�.LNLQGH��0HGRYL`����������
*LUL`�������

1DOD]L�RGHYQLK�SUHGPHWD�L�XNUDVD�EURQ]DQRJ�GRED
0LQ_X^H��QDX^QLFH���8�EURQ]DQRP�GREX��PLQ_X^H�LOL�QDX^QLFH�VX�VH

XJODYQRP�SUDYLOH�RG�EURQ]DQLK�CLFD�LOL�CLFD�GUXJLK�PHWDOD�GREULK�]D
REUDGX��0RJX�ELWL�UD]OLaLWLK�YHOLaLQD�NRMH�VH�L]UDCDYDMX�X�YHOLaLQL�SUHaQLND�
RG�����FP�GR�����FP��MHU�VX�QDMaH^`H�ELOH�NUXCQRJ�REOLND�

1DMaH^`L�REOLN�MH�VSLUDOQR�QDYLMHQH�CLFH�VD�QD�JRUH�L]YXaHQLP�NUDMHP�
0H_XWLP��LPD�L�PLQ_X^D�WDNYLK�GD�SUHGVWDYOMDMX�VDPR�NUXJ�NRML�VH�VDVWRML
L]�MHGQRJ�LOL�YL^H�QDYRMD��.RG�PLQ_X^D�NRMH�VH�VDVWRMH�L]�QDYRMD�SRVWRMH
PDOH�UD]OLNH��RGQRVQR�ILQHVH��X�VDPLP�NUDMHYLPD�QDYRMDND��RGQRVQR�PRJX
ELWL�]DGHEOMDOL�NUDMHYL��RWYRUHQL�LOL�]DWYRUHQL�NUDMHYL��
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0LQ_X^H�VX�XJODYQRP�QDODCHQH�X�JURERYLPD��QDMaH`H�X�CHQVNLP��RNR
JODYH��^WR�VH�SRGXGDUD�VD�QMLKRYRP�QDPHQRP��

6OHSRRaQLFH��1RSSHQULQJ���0QRJR�MH�WH^NR�SURWXPDaLWL�QDPHQX�RYLK
QDOD]D��2QL�VX�NRQVWDWRYDQL�SUHWHCQR�X�SUHGHOX�RNR�JODYH��NDR�JUREQL
SULORJ��QDMaH^`H�NRG�CHQD�L�YUOR�UHWNR�NRG�PX^NDUDFD��*LUL`������������
2QH�VX�VH�VDVWRMDOH�RG�EURQ]DQH�CLFH�LOL�WUDNH��YDULUD�RG�NXOWXUH�GR�NXOWXUH�
L�NDUDNWHULVWLaQR�MH�GD�VX�VH�VDVWRMDOH�RG�YL^H�QDYRMD��7UDNDVWH�VOHSRRaQL�
aDUNH��SDN��LPDMX�QD�VHEL�NDUDNWHULVWLaQR�UHEUR��

3UHaQLFL�VOHSRRaQLFD�VX�VXYL^H�YHOLNRJ�SURPHUD�GD�EL�VH�NRULVWLOH�NDR
SUVWHQ��DOL�VX�RELaQR�RYD�GYD�WLSD�QDOD]D�MDNR�VOLaQD��3RVWRML�KLSRWH]D�GD
MH�VOHSRRaQLFD�NRUL^`HQD�NDR�XNUDV�NRML�VH�QDOD]LR�QD�NLNDPD��0H_XWLP�
RYDNDY�QDaLQ�YH]LYDQMD�NRVH�MDNR�MH�WH^NR�SRVWL`L�EH]�SRPR`QLK�WUDND�LOL
NDQDSD�MHU�PHWDO�ODNR�VSDGD�VD�NRVH��7DNR_H��SRVWRML�SUHWSRVWDYND�GD�VX
VH�VOHSRRaQLaDUNH�NRULVWLOH�NDR�SUVWHQMH�LOL�QHND�YUVWD�QDX^QLFH��0RCGD�VX
VH�NRULVWLOH�L�X�YLGX�SULYH]DND�QD�RJUOLFDPD��7RGRURYL`������������

9LWLaDUNH��VOLND�����'HILQLVDWL�YLWLaDUNH�MH�SULOLaQR�WH^NR�MHU�VH�aHVWR
SRLVWRYH`XMX�VD�QRSHQULQ]LPD�L�PLQ_X^DPD��RGQRVQR�LPDMX�VOLaDQ�LOL�LVWL
L]JOHG��2YGH�̀ HPR�RSLVDWL�VDPR�RQH�QDOD]H�NRMH�VX�L�X�OLWHUDWXUL�QDYR_HQH�NDR
YLWLaDUNH��7RGRURYL`�X�.DUDEXUPL�SUDYL�L]YHVQH�UD]OLNH�L]PH_X�QRSHQULQJD�L
VSLUDOQRJ�SUVWHQMD��YLWLaDUNL���PH_XWLP�QL�RQ�QLMH�VLJXUDQ�GD�OL�MH�RYD�SRGHOD
QDMLVSUDYQLMD�LOL�EL�VH�VYH�WUHEDOR�QDYHVWL�SRG�SRMPRP�QRSHQULQJ�

.DR�L�PLQ_X^H�L�QRSHQULQ]L��L�YLWLaDUNH�SUDYOMHQH�VX�RG�UD]OLaLWLK�PH�
WDOD�GREULK�]D�REUDGX��EURQ]D��EDNDU��SRQHNDG�L�]ODWR��L�WR�XJODYQRP�X�YL�

6OLND���
'LMDGHPD��WRUNYHV�LYLWLaDUNH

)LJXUH���
'LDGHP��WRUTXH�DQG1RSSHQULQJV
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GX�CLFD�LOL�UD]OLaLWLK�PDOLK�WUDND�VD�UHEURP�QD�VUHGLQL��QRSHQULQJ��
9LWLaDUNH�VX�XJODYQRP�QDSUDYOMHQH�RG�GYRMQLK�EURQ]DQLK�CLFD�VD�WRUGLUD�
QLP�JODYDPD��PH_XWLP�¬�LPD�L�RQLK�NRML�VX�PHVWLPLaQR�WRUGLUDQH��3RUHG
WRUGLUDQMD��YLWLaDUNH�VX�XNUD^DYDQH�L�PHVWLPLaQLP�]DGHEOMLYDQMHP�L�LVWDQML�
YDQMHP��*LUL`��������.DR�L�PLQ_X^H�L�YLWLaDUNH�VX�SUDYOMHQH�RG�UD]OLaLWRJ
EURMD�QDYRMDND��9HOLaLQD�VH�L]UDCDYD�X�GXCLQL�SUHaQLND�NRML�PRJX�ELWL�RG
����GR���FP��]ERJ�RYROLNH�YHOLaLQH�QHNL�DXWRUL�LK�VPDWUDMX�L�QDUXNYLFDPD
¬�1LNLWRYL`�HW�DO���������1DODCHQH�VX�X�JURERYLPD�RNR�OREDQMD�L�YUDWD�
UD]ORJ�YL^H�^WR�VH�X�QHNLP�VLWXDFLMDPD�SRLVWRYH`XMX�VD�QRSHQUL]LPD�L
PLQ_X^DPD�

3UVWHQMH��2YD�JUXSD�SUHGPHWD�QDMaH^`H�MH�]DVWXSOMHQD�X�CHQVNLP
JURERYLPD��0RJX�ELWL�L]UD_HQL�RG�UD]QLK�PDWHULMDOD��PHWDO�L�NRVW��7HKQLND
L]UDGH�NRG�PHWDOQRJ�SUVWHQMD�VDVWRML�VH�RG�VDYLMDQMD�CLFH��3R�IRUPL��PRCH
ELWL�MDNR�MHGQRVWDYDQ��WDNR�GD�VH�VDVWRML�RG�MHGQH�QHRUQDPHQWLVDQH�VDYLMHQH
CLFH��D�]D�RQH�RUQDPHQWLVDQH�NDUDNWHULVWLaDQ�MH�XNUDV�X�REOLNX�OLVWD�YUEH
NRML�VH�MDYOMD�QD�YL^H�ORNDOLWHWD�^LURP�6UELMH�NRML�QH�SULSDGDMX�LVWRM�NXOWXU�
QRM�JUXSL��=DYU^HFL��WDNR_H��PRJX�ELWL�REOLNRYDQL�QD�YL^H�QDaLQD��PDGD�QD�
MXRELaDMHQLML�MH�VSLUDOQL�]DYU^HWDN��

3RQHNDG�MH�MDNR�WH^NR�UD]OLNRYDWL�SUVWHQMH�RG�VOHSRRaQLaDUNL�]ERJ�JR�
WRYR�LVWH�WHKQLNH�L]UDGH�L�RUQDPHQWLNH��+URQROR^NL�SRVPDWUDQR��MDYOMDMX�VH
WRNRP�FHORJ�EURQ]DQRJ�GRED�

�1DUXNYLFH��VOLND����VX�QDNLW�NRML�VH�QRVLR�RNR�]JORERYD�^DND��SUL
ODNWX�LOL�JRUQMHP�GHOX�UXNH��.DUDNWHULVWLaQH�VX�]D�JURERYH�CHQD�L�GHFH�
PDGD�VX�SRQHNDG�QDODCHQH�L�X�PX^NLP�JURERYLPD��3UDYOMHQH�VX�RG�EDNUD�
EURQ]H��]ODWD�L�VUHEUD��5D]OLaLWLK�VX�REOLND��PRJX�ELWL�RG�MHGQRJ�NRPDGD
PHWDOD��WDQMHJ�LOL�GHEOMHJ��NRML�PRCH�ELWL�RWYRUHQLK�LOL�]DWYRUHQLK�NUDMHYD�
.UDMHYL�PRJX�ELWL�SUHEDaHQL�MHGDQ�SUHNR�GUXJRJ�LOL�VSLUDOQR�XYLMHQL�YL^H
SXWD��8�EURQ]DQRP�GREX�QDUXNYLFH�SRVWDMX�PDVLYQLMH��D�X�3RPRUDYOMX�QML�
KRYL�NUDMHYL�GRELMDMX�L]JOHG�^DND��8�SR]QRP�EURQ]DQRP�GREX�QDUXNYLFH
SRVWDMX�ERJDWLMH�^WR�VH�RUQDPHQWLNH�WLaH��6UHMRYL`������������

1DQRJYLFH��.DNR�LP�L�VDY�QD]LY�NDCH��VOXCLOL�VX�NDR�XNUDVL�QD
QRJDPD��RNR�aODQDND��3RVWRML�YL^H�WLSRYD�L]UDGH�DOL�VX�]D�EURQ]DQR�GRED
NDUDNWHULVWLaQH�PDVLYQH��L]UD_HQH�WHKQLNRP�SXQRJ�OLYHQMD��1DQRJYLFH�VD
ORNDOLWHWD�,JODUHYR�L]UD_HQH�VX�RG�EURQ]H��WHKQLNRP�OLYHQMD�L�EH]�LNDNYLK
VX�XNUDVD��+URQROR^NL�EL�VH�PRJOH�RSUHGHOLWL�X�SR]QR�EURQ]DQR�GRED�
PH_XWLP��]QDaDMQH�VX�MHU�VX�QD_HQH�LQ�VLWX�RNR�aODQDND�SRNRMQLND�

*ULYQH��2S^WL�QD]LY�]D�QDNLW�NRML�VH�QRVLR�RNR�HNVWUHPLWHWD�VX�JULYQH
�.ROHGLQ��XVPHQD�LQIRUPDFLMD���3R�WHKQLFL�L]UDGH��RG�QDUXNYLFD�VH�UD]OLNXMX
SR�WRPH�^WR�VX�GRELMHQH�WHKQLNRP�SXQRJ�OLYHQMD�VD�NUDMHYLPD�NRML�PRJX
ELWL�REOLNRYDQL�X�YLGX�]DGHEOMDQMD�LOL�LVWDQMHQL��7RGRURYL`�������������8
SUHVHNX�VX�WURXJODVWRJ�LOL�RNUXJORJ�REOLND�VD�RUQDPHQWLNRP�L]YHGHQRP
WHKQLNRP�XUH]LYDQMD�NRMD�VH�VDVWRML�LVNOMXaLYR�RG�JHRPHWULMLVNLK�REOLND�
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7RUNYHV��VOLND�����3UHGVWDYOMDMX�EURQ]DQL�QDNLW�NRML�VH�QRVLR�RNR
YUDWD��6YL�WRUNYHVL�VX�MDNR�VOLaQRJ�REOLND��QH�SRWSXQR�NUXCQRJ��YH`
QDMaH^`H�EODJR�L]GXCHQRJ��1D�NUDMHYLPD�]DYU^HFL�VX�X�REOLNX�ORSWL��VSLUDOQR
XYLMHQH�CLFH�LOL��SRQHNDG��NYDGUDWD��,]UD_XMX�VH�WHKQLNRP�OLYHQMD��GRN�LP
MH�RUQDPHQWLND�ERJDWD�JHRPHWULMVNLP�PRWLYLPD��GRELMHQD�WHKQLNRP�XUH]L�
YDQMD��3UHWSRVWDYOMD�VH�GD�VX�SUHGQML�NUDMHYL�WRUNYHVD�PRJOL�ELWL�YH]LYDQL
NDQDSRP�LOL�NRCQRP�WUDNRP��QD�RVQRYX�DQDOL]H�RUQDPHQDWD�QD�ILJXULQDPD�

6DOWDOHRQL�� 2YD� YUVWD� SUHGPHWD� PRJOD� MH� LPDWL� YL^H� QDPHQD�
2aLJOHGQR�]DSDCDQMH�EL�ELOR�GD�VH�NRULVWL�NDR�XNUDV�RNR�YUDWD��PDGD�VH
VPDWUD�GD�EL�VH�PRJOL�NRULVWLWL�NDR�XNUDVL�NRML�VH�VWDYOMDMX�X�SUHGHR�JODYH
�QD�SULPHU�X�NRVX�LOL�PDUDPX���,]UD_HQL�VX�LVNOMXaLYR�RG�EURQ]H�L�PRJX
ELWL�YHRPD�GXJL��PDGD�VH�]ERJ�WDQNRJ�SRSUHaQRJ�SUHVHND�L�UHODWLYQR�ILQH
L]UDGH�XJODYQRP�QDOD]H�X�YLGX�IUDJPHQDWD��7UHED�QDSRPHQXWL�GD�VX
VDODWDOHRQL�KURQROR^NL�QHRVHWOMLYL��7RGRURYL`������������

3ULYHVFL��VOLND�����.DR�L�GDQDV��L�X�EURQ]DQRP�GREX�MH�SRVWRMDR�YHOLNL
EURM�XNUDVD�]D�RGH`X�L�RGUH_HQH�GHORYH�WHOD��8�RYRP�VOXaDMX��UD]PD�
WUD`HPR�XNUDVH�]D�RGH`X�NDR�^WR�VX��RJUOLFH��ILEXOH��LJDOH��QDUXNYLFH��GL�
MDGHPH�LOL�SRMDVQH�NRSaH��3UDYOMHQL�VX�RG�EURQ]H��OLP��L�NDPHQD��L�QDMaH^`H
VX�L]UD_HQL�WHKQLNRP�OLYHQMD�L�LVNXFDYDQMD��7RGRURYL`������������

3ULYHVNH�VPR�VRUWLUDOL�SR�NDWHJRULMDPD�NRMH�VH�QDYRGH�X�OLWHUDWXUL�
1DRaDUDVWL�SULYHVFL��VOLND����VX�VDVWDYOMHQL�RG�GYH�VSLUDOQR�XYLMHQH

CLFH��OXaQR�VSRMHQH�QD�JRUQMRM�VWUDQL��6UHMRYL`������������L�GLPHQ]LMD

6OLND���
,JOH��QDUXNYLFD�QDRaDUDVWL�SULYHVFL�^NROMNH��DPXOHW�
FHYDVWH�SORaLFH�LRJUOLFD��*LUL`�������
$�¬�QDOD]L
%�¬�UHNRQVWUXNFLMD�

)LJXUH���
1HHGOHV��EUDFHOHWV�VSLUDO�SHQGDQWV�
VKHOOV��DPXOHWV�WXEXODU�SODWHV��DQGQHFNODFH��*LUL`�������
$�¬�ILQGV
%�¬�UHFRQVWUXFWLRQ�
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RNYLUQR�RG���GR�SUHNR���FP��8JODYQRP�VX�VOXCLOL�NDR�XNUDV�]D�PDUDPH
NRMH�VX�VH�VWDYOMDOH�QD�JODYX�L�SUXCDOH�GXC�OH_D��1DODCHQL�VX�RNR�JODYH
SRNRMQLND��GXC�OH_D��PH_XWLP�¬�LPD�RQLK�NRML�VX�QD_HQL�L�SRUHG�VWRPDND
L�VWRSDOD��X�RYRP�VOXaDMX�VH�VPDWUD�GD�MH�PRJOR�GD�VOXCL�NDR�SHWOMD���*LUL`
�����������������1DMYH`L�EURM�QDOD]D�RYH�YUVWH�QD_HQ�MH�X�0RNULQX�

.RQYHNVQL�SULYHVFL�VX�VOLaQL�NRQYHNVQLP�GXJPDGLPD��3UDYOMHQL�RG
EURQ]DQRJ�OLPD��VD�GYH�QDVSUDPQH�UXSLFH�L�SUHaQLND�RG���GR���FP��1DMYH`L
EURM�QDOD]D�EHOHCL�VH�QD�.DUDEXUPL�

/XQXODVWL�SULYHVFL��VOLND����VX�VOXCLOL�NDR�XNUDVL�QD�RJUOLFDPD��SR�
JOHGDWL�ILJXULQH���3UDYOMHQL�VX�RG�EURQ]DQRJ�OLPD�WHKQLNRP�OLYHQMD��7R�
GRURYL`�������������1MLKRYD�YLVLQD�MH�RNR���FP��QDMYH`D�QH^WR�SUHNR��
FP���D�GXCLQD�RG�����GR���FP��2YL�QDOD]L�VX�ERJDWL�QDMUD]OLaLWLMLP�JHRPHW�
ULMVNLP�REOLFLPD��6UHMRYL`�������������2YD�YUVWD�QDOD]D�QDMaH^`H�MH�QDODCH�
QD�QD�.DUDEXUPL�L�WR�RNR�JODYH�

6OLND���
%URQ]DQH�WUDNH�OXQXODVWL�SULYHVFL�LSHUOH
�*LUL`������

)LJXUH���
%URQ]H�EDQGV��OXQDUSHQGDQWV�DQG�EHDGV�*LUL`������
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2VWDOL�SULYHVFL��8�0RMVLQMX�MH�SURQD_HQ�XNUDV�LOL�SULYH]DN�X�REOLNX
OHSWLUD�NRML�VH�QDOD]LR�QD�WHPHQX�JODYH��1D�RYRP�ORNDOLWHWX�VX�QD_HQL�L
^WDSL`DVWL�XNUDVL�NRML�VX�̂ XSOML�X�VUHGLQL��1D�.DUDEXUPL�EHOHCLPR�HOLSVRLGQH
SULYHVNH��NRML�VX�ELOL�SRYLMHQL�SR�VUHGLQL��JURE�������,QWHUHVDQWQL�SULYHVFL
QD�RYRP�ORNDOLWHWX�MHVX�RQL�X�REOLNX�JUDQD�QDSUDYOMHQL�WHKQLNRP�OLYHQMD�
aLMH�MH�QDOLaMH�UDYQR�VD�MHGQRP�X^LFRP��GRN�MH�OLFH�UHOMHIQR�L]YHGHQR�VD
MHGQLP�UHEURP�SR�VUHGLQL��JURE�������3RUHG�RYLK�SULYHVDND��QD_HQL�VX�SUL�
YHVFL�X�REOLNX�VSLUDOD�L�VHNLUH��QDSUDYOMHQL�RG�NDPHQD�

0H_XWLP��X�0RNULQX�VX�QDMEURMQLML�SULYHVFL�NRML�SUHGVWDYOMDMX�UD]OLaLWH
YUVWH�DPXOHWD��8JODYQRP�VX�SUDYOMHQL�RG�SOMRVQDWLK�NDPHQRYD�L�OLaLOL�VX�QD
VWLOL]RYDQX�JODYX�ELND��ERYLGL���JURE�������3RUHG�RYLK��LPD�SULYH]DND�NRML
VX�QDSUDYOMHQL�RG�UD]OLaLWLK�NRVWLMX��QDMaH^`H�]XED��CLYRWLQMD��JURE������

'XJPDG��'XJPDG�SR�REOLNX�GHOLPR�QD�NDORWDVWD��NRQYHNVQD�L
NRQNDYQD��L�®RELaQD¯��.DORWDVWD�GXJPDG�PRJX�ELWL�NRQYHNVQD�L�NRQNDYQD�
X�]DYLVQRVWL�RG�WRJD�VD�NRMH�VH�VWUDQH�VPDWUD�GD�MH�OLFH��D�VD�NRMH�GD�MH
QDOLaMH��X^LFD���=D�UD]OLNX�RG�QMLK��®RELaQD¯�GXJPDG�QHPDMX�QLNDNYD
XGXEOMHQMD�L�LVSXSaHQMD��YH`�LP�MH�SRYU^LQD�UDYQD��

'XJPDG�VX�SUDYOMHQD�RG�EURQ]H��]ODWD�L�EDNUD��3UHWHCQR�VX�NUXCQRJ
REOLND��PH_XWLP��LPD�RQLK�aLML�VH�REOLN�]ERJ�YHOLNH�GHIRUPLVDQRVWL�QH
PRCH�XWYUGLWL��>WR�VH�WLaH�XNUDVD��QDMYH`LP�GHORP�VX�ELOD�VODER�XNUD^HQD�
9HOLNL�EURM�GXJPDGL�MH�LPDR�VDPR�GYH�QDVSUDPQH�UXSLFH��GRN�VX�QHND
SRUHG�UXSLFD�VDGUCDOD�L�SXQNWXUX�GXC�RERGD��0RNULQ��

1DMPDQML�SUHaQLN�L]QRVL���FP��GRN�MH�QDMYH`L�����FP��
'XJPDG�VX�X�JURERYLPD�QDODCHQD�X]�JODYX��QD�JUXGLPD��RNR�UXaQRJ

]JORED��VDPR�MHGDQ�VOXaDM��L�GXC�OH_D��2QD�GXJPDG�NRMD�VX�QDODCHQD�X]
JODYX�LOL�GXC�OH_D��XJODYQRP�VX�SUHGVWDYOMDOD�GLMDGHPH�LOL�XNUDVH�]D�JODYX
NRML�VX�VH�VSX^WDOL�GXC�OH_D��2G�QDOD]D�X�0RNULQX��JURE������LPDPR�GREUH
UHNRQVWUXNFLMH�XNUDVD�]D�JODYX�VDVWDYOMHQRJ�L]�YHOLNRJ�EURMD�GXJPDGL�
0H_XWLP��QD�RVQRYX�QDOD]D�GXJPDGL�LQ�VLWX�UHNRQVWUXLVDQ�MH�PRJX`�SRMDV
NRML�VH�VDVWRMDR�RG�WUL�UHGD�GXJPDGL��2QD�NRMD�VX�QDODCHQD�QD�JUXGLPD
SUHGVWDYOMDMX�NRSaH��RGQRVQR�QMLKRYX�GDQD^QMX�QDPHQX�GD�VSRMH�GYD�RG�
YRMHQD�GHOD�RGH`H��

7XWXOL��1DPHQD�RYLK�SUHGPHWH�QHPD�MDVQX�LQWHUSUHWDFLMX��3UHPD�XV�
PHQRM�LQIRUPDFLML�-RYDQD�.ROHGLQD��NRUL^`HQL�VX�NDR�XNUDVQD�GXJPDG�
PDGD�MH�WR�GLVNXWDELOQR��MHU�LPD�WXWXOD�NRML�VX�SULOLaQR�YHOLNL�GD�EL�VOXCLOL
NDR�XNUDVQD�GXJPDG��7RGRURYL`�������������3RVWRMH�WXWXOL�NRML�SR�REOLNX
SRGVH`DMX�QD�NDORWDVWX�GXJPDG��DOL�L�QL]�VSHFLILaQLK�QDOD]D�RYH�YUVWH�X
REOLNX�NRQXVQH�SRYU^LQH�VD�QDVWDYNRP�QD�GRQMHP�NUDMX�X�REOLNX�FHYL�

'LMDGHPH�L�WUDNH��VOLND�����'LMDGHPH�VX�MHGQD�YUVWD�WUDNH�NRMRP�MH
QD�JODYL�SULNXSOMDQD�NRVD�L�SUHGVWDYOMD�]QDN�SRVHEQRJ�GRVWRMDQVWYD��6UH�
MRYL`�������������3UDYOMHQH�VX�RG�EDNDUQLK�L�EURQ]DQLK�OLPRYD�LOL��X�QHNLP
VOXaDMHYLPD�X�0RNULQX��RG�QL]D�VSRMHQLK�NDORWDVWLK�GXJPDGL��'LMDGHPH
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L]JOHGDMX�X�YLGX�WUDND��NRMH�VX�REPRWDQH�RNR�JODYH��PH_XWLP��X�0RNULQX
MH�ELOR�EURQ]DQLK�L�EDNDUQLK�WUDND�NRMH�QLVX�VOXCLOH�X�LVWX�QDPHQX�NDR�L
GLMDGHPH��2GQRVQR��SRPHQXWH�WUDNH�SUHGVWDYOMDOH�VX�RGUH_HQX�YUVWX�XNUDVD
QD�PDUDPDPD�NRMH�VX�VH�SUXCDOH�GXC�OH_D��

'LMDGHPD�X�SUDYRP�VPLVOX�WH�UHaL�MH�QD_HQD�X�0RNULQX�X�JUREX���
L�QDSUDYOMHQD�MH�RG�^LURNH�WUDNH�EDNDUQRJ�OLPD��NRMD�VH�VXCDYDOD�SUHPD�RW�
YRUHQLP�NUDMHYLPD�JGH�VX�VH�QDOD]H�SR�GYH�UXSH�]D�YH]LYDQMH��'XC�RERGD
ELOD�MH�SXQNWLUDQD�X�YLGX�WUDNH�LVSXQMHQH�WDODVDVWRP�OLQLMRP�XUD_HQRM�X�LV�
WRM�WHKQLFL��*LUL`������������.RG�UXSD�]D�YH]LYQMH�QDOD]L�VH��SR�MHGQD�QD
VYDNRP�NUDMX��SXQNWLUDQMHP�L]YHGHQD�SHWOMD��'XCLQD�RYH�GLMDGHPH�MH���
FP��^LULQD�QDMXCHJ�GHOD�MH�����FP��D�QDM^LUHJ�����FP��*LUL`�����������

=DEHOHCHQH�VX�L�GLMDGHPH�QDSUDYOMHQH�RG�NDORWDVWLK�GXJPDGL�QD_HQH
X�JURERYLPD����������L�����"��X�0RNULQX��X�CHQVNLP�JURERYLPD�RNR
JODYH�SRNRMQLFH��'XJPDG�VX�LPDOD�SR�GYH�QDVSUDPQH�UXSLFH�SUHaQLND�RG
����GR�����FP�

7UDNH�VX�VOXCLOH�NDR�SRaHWQL�L�NUDMQML�XNUDV�QD�PDUDPDPD�NRMH�VX�VH
SUXCDOH�GXC�OH_D��VOLND�����.UDMHYL�VX�LP�XJODYQRP�ELOL�VDYLMHQL��RGQRVQR
XYLMHQL�X�FHYaLFH��XNUD^DYDQH�SXQNWLUD�QMHP�L�GXCLQH�RG�����FP�GR�SUHNR
��FP��NDR�L�^LULQH�RG���GR���FP�

8NUDVL�QD�PDUDPDPD��8�0RNULQX�MH�QD_HQ�YHOLNL�EURM�QDOD]D�NRML
VX�SUHGVWDYOMDOL�XNUDVH�QD�PDUDPDPD�NRMH�VX�VH�SUXCDOH�GXC�OH_D��2QL�VX
VH�VDVWRMDOL�RG�YH`�SRPHQXWLK�WUDND��]DWLP�RG�QDRaDUDVWLK�SULYH]DND�L�EURQ�
]DQLK��OLPHQLK��SUDYRXJDRQLK�SORaLFD�NRMH�VX�ELOH�VDYLMHQH�X������LOL��
FHYaLFH��1DOD]L�RYLK�YUVWD�QDOD]LOL�VX�VH�RNR�JODYH�SRNRMQLND��GXC�OH_D��1D
RVQRYX�QHNLK�ERJDWLMLK�JURERYD�L]YU^HQH�VX�L�UHNRQVWUXNFLMH��JURERYL����
L������XNUD^DYDQMD�NRMH�VH�XJODYQRP�VYRGLOR�QD�UH_DQMH�SORaLFD�X�SDUDOHOQH
UHGRYH�NRML�VX�VH�SUL�NUDMX�VXCDYDOL�L�QD�NUDMX�VX�LK�]DPHQLOL�QDRaDUDVWL
SULYHVFL��1D�RVQRYX�QDOD]D�L]�JURED�����X�NRP�MH�QD�SDU�EURQ]DQLK�SORaLFD
RVWDR�RWLVDN�JUXER�WNDQRJ�WHNVWLOD��VPDWUD�VH�GD�VX�QDYHGHQL�XNUDVL�ELOL
SUL^LYDQL�QD�NRCQX�SRGORJX��*LUL`�����������

3RUHG�QDYHGHQLK��SRVWRMH�L�XNUDVL�RG�NDORWDVWLK�GXJPDGL�L�^NROMNL�
PDGD�MH�RYD�YUVWD�XNUDVD�PQRJR�UH_D��1DMEROML�SULND]�SUHGVWDYOMD�QDOD]�L]
JURED�����JGH�MH�L]QDG�JODYH�L�L]D�OH_D�QD_HQR�SUHNR�����GXJPDGL��*LUL`
�����������������&HR�XNUDV�MH�LPDR�REOLN�GYD�MHGQDNRNUDND�WUDSH]D�NRMD
VH�NUD`LP�RVQRYDPD�GRGLUXMX��VOLND����

-R^�MHGDQ�QDaLQ�XNUD^DYDQMD�MHVWH�RQDM�NRML�aLQH�EURQ]DQH�WUDNH��aLML
VX�NUDMHYL�ELOL�VDYLMHQL�X�FHYaLFH��8NUDVQL�VLVWHP�LVSRG�WUDNH�ELR�MH�NRP�
ELQRYDQ�QD�UD]OLaLWH�QDaLQH�L�RG�UD]OLaLWLK�PDWHULMDOD��8�QHNLP�VOXaDMHYLPD
FHR�RYDM�XNUDVQL�VLVWHP�EL�]DYU^DYDR�MR^�MHGQRP�EURQ]DQRP�WUDNRP��JURE
������*LUL`�����������������

3HUOH��1DMaH^`H�VX�QDODCHQH�X�JURERYLPD�CHQD�L�GHFH�RED�SROD��DOL
PRJX�VH�QD`L�L�X�JURERYLPD�PX^NDUDFD��3UDYOMHQH�VX�RG�UD]OLaLWLK�PDWHUL�
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MDOD��`LOLEUD��VWDNOD��NDROLQD��SROLKURPQH�SDVWH��EURQ]H�L�UHWNR�RG�]ODWD��L
UD]OLaLWLK�VX�REOLND�L�YHOLaLQD��NRMD�YDULUD��VYH�]DYLVL�RG�PHVWD�QD�NRMD�VX
SRVWDYOMHQD�NDR�XNUDV��NR�LK�QRVL��RG�NRJ�VX�PDWHULMDOD�L�YH^WLQH�RQH�RVREH
NRMD�LK�SUDYL��3UHaQLFL�SHUOL�NRMH�VX�REUD_HQH�RYLP�UDGRP�YDULUDOL�VX�RG
����FP��QDMPDQML�SULPHUL��GR�����FP��=D�GHEOMLQX�SHUOL�QHPDPR�SRWSXQX
DQDOL]X�DOL�VPDWUD�VH�GD�MH�QHND�RS^WD�JUDQLFD�RG�����FP�GR���FP��

3HUOH�DQDOL]LUDQH�X�RYRP�UDGX�QDMaH^`H�VX�ELNRQLaQRJ�REOLND��PDGD
PRJX�ELWL�L�]UQDVWRJ��REORJ��WURXJODVWRJ��SROLJRQDOQRJ�L�FLOLQGULaQRJ��3RVH�
EQL�REOLFL�VX�YHUWLNDOQR�COMHEOMHQH�SHUOH��NRMH�QLVX�aHVW�QDOD]��7RGRURYL`
�����������0H_XWLP��RQH�PRJX�ELWL�JXVHQLaDVWH�L�]YH]GDVWH��*LUL`��������

1DMYH`L�EURM�QDOD]D�SHUOL�MHVWH�X�JURERYLPD��.DR�QDNLW�RG�QMLK�VX�VH
SUDYLOH�UD]OLaLWH�YUVWH�QLVNL��RJUOLFD�L�XNUDVQLK�SRMDVHYD��

3HUOH��]DMHGQR�VD�GUXJLP�QDQL]QLP�XNUDVLPD��QDODCHQH�VX�RNR�JODYH�
YUDWD��NXNRYD��NDUOLaQLK�NRVWLMX��RGQRVQR�SRMDVD�L�VWUXND��2YLP�VH�VDPR
SRWYU_XMH�QMLKRYD�QDPHQD��RGQRVQR�GD�VX�VOXCLOH�NDR�UD]OLaLWL�ODQaL`L�L�XN�
UDVQL�SRMDVHYL�L�WR�XJODYQRP�NRG�CHQD�

1LVNH��RJUOLFH�L�SRMDVQL�XNUDVL��VOLND�����8NUDVL�NRML�QDVWDMX�QL]DQMHP
UD]OLaLWLK�YUVWD�XNUDVD��PH_XWLP��X�RGQRVX�QD�NRP�VX�PHVWX�QD_HQL�X
JUREX��UHNRQVWUXL^HPR�QMLKRY�PRJX`�SRORCDM�L�VYUKX��6YH�RJUOLFH�L�SRMDVQL
XNUDVL�VX�SUDYOMHQL�RG��]XED�UD]OLaLWLK�CLYRWLQMD��PHGYHGD��YXND��SVD�
MHOHQD��OLVLFH�L�GLYOMH�VYLQMH���NRVWL�CLYRWLQMD��WLELMD�NR]H�L�RYFH���OMX^WXUH

6OLND���
/H_QL�XNUDV��LQYHQWDUPX^NRJ�JURED�L]0RNULQD

)LJXUH���
%DFN�RUQDPHQW�
LQYHQWRU\�IURP�D�PDOHJUDYH�LQ�0RNULQ
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SXCHYD�L�^NROMNL��3RUHG�RYLK�RUJDQVNLK�NRUL^`HQL�VX�L�XNUDVL�RG�PHWDOD��VDO�
WDOHRQL�¬�JXVHQLFH���PLQHUDOL��NDPHQRYL��EXNUDQLRQL���SHUOH�VYLK�REOLND
�NDROLQ��`LOLEDU���SORaLFH�X�YLGX�FHYaLFD��1HNL�PDWHULMDOL�NDR�^WR�VX�]ODWR�
VUHEUR��EURQ]D�L�GUDJR�NDPHQMH�VX�VH�NRULVWLOL�VDPR�]D�L]UDGX�RJUOLFD�

1DODCHQH�VX�RNR�JODYH�SRNRMQLND��L]D�OH_D��X�SUHGHOX�NDUOLFH��LVSUHG
L�L]D�WHOD�X�YLVLQL�JUXGL��RNR�SRMDVD��%D^�]ERJ�VYLK�QDYHGHQLK�PHVWD�QD
NRMLPD�VX�QDODCHQH�X�RGQRVX�QD�SRNRMQLND�DXWRUL�VPDWUDMX�GD�VX�SRVWRMDOH
QLVNH�]D�RNR�YUDWD�L�]D�RNR�SRMDVD��

1DMYH`L�EURM�RYDNYLK�QDOD]L�VH�X�0RNULQX��
,JOH��2YD�YUVWD�SUHGPHWD�MH�LPDOD�YL^HVWUXNX�QDPHQX��.RUL^`HQH�VX

NDR�XNUDV�LOL�NDR�YUVWD�NRSaH��3RVWRMH�LJOH�aLMD�GXCLQD�L]QRVL�SUHNR�MHGQRJ
PHWUD�L�QMLKRYX�QDPHQX�MH�WH^NR�UD]MDVQLWL��3UHWSRVWDYOMD�VH�GD�VX�ELOH�]QDN
GRVWRMDQVWYD�LOL�VX�LPDOH�QHNX�XORJX�X�NXOWX�PUWYLK��*DUD^DQLQ�����������
6UHMRYL`�������������

9HOLaLQD�L�RUQDPHQWLND�YDULUDMX��GRN�VH�REOLN�MDYOMD�X�GYH�YDULMDQWH�
SUDYH�L�]DNULYOMHQH�LJOH��8JODYQRP�VX�L]UD_HQH�RG�EURQ]H�LOL�NRVWL�L�GHOH
X�VOHGH`H�WLSRYH�

¬ LJOH�VD�X^LFRP�
¬ LJOH�VD�JODYRP�RG�VSLUDOQR�XYLMHQH�CLFH�
¬ NLSDUVNH�LJOH��VOLND����QD]YDQH�WDNR�]ERJ�SDUDOHOH�VD�LJODPD�QD_H�

QLP�QD�.LSUX��SUHPD�XVPHQRP�SRGDWNX�RG�-RYDQD�.ROHGLQD��VPD�
WUD�VH�GD�VX�VOXCLOH�NDR�CHQVNH�ILEXOH�NRMH�VX�VH�QDODCHQH�X�SDUX�L
WR�X�SUHGHOX�UDPHQD��PH_XWLP�QDYRGH�VH�L�NDR�XNUDVL�]D�WHNVWLO
�%UXNQHU�HW�DO��������������

¬ NULODVWH�LJOH�
¬ PDKXQDVWH�LJOH��
¬ SHaDWDVWH�LJOH
¬ VUSDVWH�LJOH��6UHMRYL`�����������������
3RSUHaQL�SUHVHN�PRCH�GD�EXGH�NUXCDQ��WURXJODVW�LOL�X�REOLNX�NYDGUDWD

L�RELaQR�RGPDK�LVSRG�JODYH�LJOH�VOHGL�]DGHEOMDQMH�NRMH�MH�aHVWR�RUQDPHQ�
WLVDQR�XUH]LYDQMHP�LOL�WRUGLUDQMHP��

2YD�YUVWD�SUHGPHWD�MH�GRVWD�aHVW�QDOD]�NUR]�FHOR�EURQ]DQR�GRED�L
QDMaH^`H�VX�QDODCHQH�X�CHQVNLP�JURERYLPD��PDGD�SRVWRMH�VOXaDMHYL�JGH�VX
RQH�MHGLQL�SULORJ�X�JUREX��

.R^WDQL�QDOD]L��8�RYX�JUXSX�QDOD]D�VSDGDMX�YH`�SRPHQXWH�NR^WDQH
LJOH��3RUHG�LJOL�PRJX`H�MH�QD`L�L�NR^WDQH�SORaLFH�NRMH�VX�SUHWHCQR
XNUD^DYDQH�NDR�L�EURQ]DQH��-HGQD�RG�EROMH�RaXYDQLK�MH�NR^WDQD�SORaLFD�VD
.DUDEXUPH�NRMD�VDGUCL�GYH�SHUIRUDFLMH��SD�VH�QD�RVQRYX�WRJD�VPDWUD�GD�MH
VOXCLOD�NDR�QHNL�SUL^LYDN��DPXOHW�LOL�NRSaD�]D�SRMDV��7RGRURYL`������������

$ONH��.DR�L�NRSaD��L�DONH�VX�QD_HQH�VDPR�QD�0RMVLQMX��8JODYQRP�VX
VOXCLOH�NDR�XNUDV�LOL�GHR�QHNLK�NRSaL��SUHaQLFL�RG�����GR�����FP���PDGD
LPD�L�RQLK�NRML�VX�NDR�XNUDV�YLVLOL�QD�ILEXOL��9DQ�JURED�VX�QD_HQH�DONH
NRMH�PRJX�GD�VWDQX�MHGQD�X�GUXJX�
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.RSaH��6SRPLQMX�VH�X�0RMVLQMX�L�WR�GYH�NRMH�VH�VDVWRMH�L]�YL^H�GH�
ORYD��3UYD��GXCLQH�����FP��QDSUDYOMHQD�MH�RG�EURQ]H��VD�WUL�]XSFD�QD�GXCLP
VWUDQDPD�L�SRYLMHQLP�NXNDPD�]D�SULaYU^`LYDQMH�QD�NUD`LP��GRN�QD�JRUQMRM
SRYU^LQL�VH�QDOD]L�RUQDPHQW�X�YLGX�SHW�XUH]DQLK�NRQFHQWULaQLK�NUXCL`D�
�1LNLWRYL`�HW�DO�������������'UXJD�MH�WURNUXCQD�L�QDSUDYOMHQD�RG�EURQ]DQH
CLFH��GXCLQD�MRM�MH�����FP��LELG��

$QDOL]D�EURQ]DQRGRSVNLK�ILJXULQD
0DGD�QLVX�aHVW�QDOD]�X�EURQ]DQRP�GREX��]D�RYDM�UDG�VX�RG�QDMYH`HJ

]QDaDMD�DQWURSRPRUIQH�ILJXULQH�MHU�VX�]QDaDMQH�L�]D�UHNRQVWUXNFLMX�SRORCDMD
L�QDPHQH�QHNLK�PHWDOQLK�QDOD]D�L�XNUDVD��2QH�VX�XNUD^HQH�UD]OLaLWLP�XUH�
]LPD��XERGLPD��CLJRVDQMHP��NRMH�PRJX�GD�SUHGVWDYOMDMX�SULND]�QR^QMH
EURQ]DQRJ�GRED��3ULOLNRP�DQDOL]H�RYLK�XNUDVD�WUHED�ELWL�YHRPD�SDCOMLY�MHU
WUHED�UD]OXaLWL�̂ WD�MH�SULND]DQR�UHDOQR��D�̂ WD�MH�SORG�PD^WH�VDPRJ�VWYDUDRFD�
8JODYQRP�VH�VPDWUD�GD�UHDOQH�PRWLYH�SUHGVWDYOMDMX�RQL�NRML�VX�SUHFL]QR�L
GHWDOMQR�XUD_HQL��/HWLFD������������

2QR�^WR�MH�]DMHGQLaNR�]D�VYH�ILJXULQH�L]�6UELMH�MHVWH�GD�VX�VYH�SUHG�
VWDYOMHQH�X�GXJLP�®KDOMLQDPD¯�NRMH�GRSLUX�GR�]HPOMH�L�RYDM�PRWLY�VH�VPD�
WUD�UHDOQLP�SULND]RP��0H_XWLP��X�UD]OLaLWLP�NXOWXUDPD�YDULUDMX�GXCLQH
UXNDYD�L�L]UH]L�RNR�YUDWD��RGQRVQR�JUXGL��3RUHG�®KDOMLQH¯��VYH�ILJXULQH�LPD�
MX�SRMDVHYH��RG�WHNVWLOD�LOL�NRCH��^WR�XND]XMH�QD�aLQMHQLFX�GD�VX�®KDOMLQH¯
QDSUDYOMHQH�X�MHGQRP�NRPDGX��RGQRVQR�GD�QLVX�RGYRMHQH�NDR�WXQLND�L
VXNQMD��=ERJ�QDaLQD�QD�NRML�VX�SULND]DQH�®KDOMLQH¯��RGQRVQR�]ERJ�QMHQRJ
SDGD��VPDWUD�VH�GD�MH�QDSUDYOMHQD�RG�JUXERJ�L�GHEHORJ�PDWHULMDOD�NRML�PRCH
ELWL�YXQD��/HWLFD����������������0H_XWLP��RYD�KLSRWH]D�QH�PRUD�ELWL�WDaQD
MHU�VDP�NUHDWRU�ILJXULQH�QLMH�WROLNR�SRVYH`LYDR�SDCQMH�WDNYLP�VWYDULPD�

6OLND���
0RGHO�aL]PH��'XUPDQ������

)LJXUH���
%RRW�PRGHO��'XUPDQ������
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1D�RYRM�YUVWL�SUHGPHWD�VH�SRMDYOMXMX�L�NDUDNWHULVWLaQH�OLQLMH�QD
JODYDPD��NRMH�VH�PRJX�VPDWUDWL�GLMDGHPRP��WUDNRP�LOL�QHNRP�SOLWNRP
NDSRP�L]�NRMH�VH�GXC�OH_D�VSX^WD�XNUDV�LOL�NRVD�NRMD�VH�]DYU^DYD�QHNLP
PHWDOQLP�XNUDVRP��SULYHVNRP��/HWLFD�������������������

-R^�MHGDQ�LQWHUHVDQWDQ�QDOD]�MHVWH�PRGHO�aL]PH��VOLND����NRML�MH�QD_HQ
X�YXaHGROVNRM�NXOWXUL�L�NRML�VH�VPDWUD�UHDOQLP�SULND]RP�REX`H�WRJ�YUH�
PHQD��MHU�QD�VHEL�QHPD�PQRJR�GHWDOMD�L�VYH�^WR�MH�SUHGVWDYOMHQR�VPDWUD�VH
UHDOQLP��'XUPDQ����������������

2SLVRP�ILJXULQD�PRCH�VH�EROMH�VKYDWLWL�VDP�L]JOHG�RGH`H�

.OLaHYDaNL�LGRO��VOLND����� 6DGUCL�RUQDPHQWH�NRML�PRJX�GD�SUHG�
VWDYOMDMX� SOLWNX�NDSX�LOL�GLMDGHPX��1D�RYDM�RUQDPHQW�VH�QHSRVUHGQR
QDGRYH]XMH�GUXJL��NRML�PRCH�GD�SUHGVWDYOMD�XNUDVQX�WUDNX�LOL�VDPR�NRVX��8
VYDNRP�VOXaDMX��RYDM�RUQDPHQW�GXC�OH_D�]DYU^DYD�VH�UD]OLaLWLP�SULYHVFLPD�
2NR�YUDWD�VH�QDOD]L�WRUNYHV��.DR�L�RVWDOH�ILJXULQH��L�RYD�LPD�SRMDV�VD�NRJ
YLVH��SR�QD^HP�PL^OMHQMX��QHNH�YUVWH�PHWDOQLK�QLWL��VDOWDOHRQL"��NRML�VH
]DYU^DYDMX�VSLUDOQLP�SULYHVFLPD��1D�SUHGQMRM�VWUDQL�LGROD�LVSRG�SRMDVD
QDOD]H�VH�RUQDPHQWL�NRML�EL�PRJOL�GD�SUHGVWDYOMDMX�PDOX�NHFHOMX�LOL
SUHJDaX��'RQML�GHR�VXNQMH�NRML�VDaLQMDYDMX�RUQDPHQWL�X�YLGX�^DKRYVNH�WD�
EOH��PRCH�GD�SUHGVWDYOMD�UHDOQH�^DUH�QD�VXNQML�

'DOMVND�ILJXULQD��VOLND��$���*ODYD�MRM�QLMH�VDaXYDQD��PH_XWLP��X�SUH�
GHOX�RNR�YUDWD�VDGUCL�SDU�RJUOLFD��]ERJ�aHJD�VH�WH^NR�PRCH�RGUHGLWL�NRML
RUQDPHQW�SUHGVWDYOMD�L]UH]�QD�KDOMLQL��7DNR_H�MH�L�RYGH�SULND]DQ�SRMDV��6LW�
QLP�XERGLPD�VWYDUDODF�MH�PRCGD�QDVWRMDR�GD�SULNDCH�VDOWDOHRQH�LOL�QHNX

6OLND���
.OLaHYDaNL�LGRO

)LJXUH���
,GRO�IURP�.OLaHYR
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WRUGLUDQX�CLFX��$NR�MH�WD�YUVWD�RUQDPHQWD�SUHGVWDYOMDOD�VDOWDOHRQ��RQGD�VH
YLGL�MDVQR�GD�MH�VOXCLR�NDR�SULYHVDN�QD�ODQaL`X��1D�SROH_LQL�ILJXULQH�GXC
FHOH�GHVQH�VWUDQH�KDOMLQH�QDOD]H�VH�NUXCQL�CLJRYL��NRML�PRJX�GD�SUHG�
VWDYOMDMX�SUL^LYHQH��PHWDOQH�XNUDVH�LOL�VX�MHGQRVWDYQR�LGHMD�VDPRJ�VWYDUDRFD
GD�SRSXQL�SUD]DQ�L�aLVW�SURVWRU�

)LJXULQD�L]�%DEVNH�QHPD�PQRJR�RUQDPHQDWD�YH`�VH�VDVWRML�L]�SULND]D
ODQaL`D�VD�OXQXODVWLP�SULYHVFLPD�L�GXC�OH_D�VH�QDOD]L�®SX^WHQD�NRVD¯��NRMD
VH�]DYU^DYD�aH^OMDVWLP�SULYHVNRP�

)LJXULQD�L]�*DUGLQRYDFD��VOLND��%��ERJDWD�MH�SR�SLWDQMX�EURMD�RJU�
OLFD��NRMH�VH�VDVWRMH�RG�MHGQRJ�WRUNYHVD�L�YL^H�ODQaL`D�VD�PRJX`LP�VDO�
WDOHRQLPD��LVWL�REOLN��DOL�GUXJDaLMD�YUVWD�RUQDPHQWD�NDR�NRG�.OLaHYDaNRJ
LGROD���V�WLP�GD�VH�VDPR�FHQWUDOQL�SULYHVDN�UD]OLNXMH�SR�REOLNX��RGQRVQR
SUHGVWDYOMHQ�MH�X�REOLNX�NDULNH�

)LJXULQD�L]�.OHQRYQLND�¬�PRJX`H�RJUOLFH�RG�NUXCQLK�SULYH]DND��1D
VXNQML�MH�PRJX`�SULND]�NHFHOMLFH�NRMD�VH��PH_XWLP��QDOD]L�QD�ERNX�

)LJXULQH�VD�#XWRJ�%UGD��VOLND��&��L�*ROXSFD�¬�RG�VYLK�RUQDPHQDWD
QDMEROMH�VX�SULND]DQH�RJUOLFD�L�WRUNYHVL��

)LJXULQD�L]�'XSOMDMD�MH�LQWHUHVDQWQD�MHU�LPD�LVWDNQXW�PX^NL�VLPERO�
6PDWUD�VH�GD�SUHGVWDYOMD�QHNX�YUVWX�SUHG�$SRORQRYRJ�ERCDQVWDYD�

)LJXULQH�L]�&LUQH��VOLND��'��LPDMX�GREUH�SULND]H�WRUNYHVD�L�ODQaL`D
VD�OXQXODVWLP�SULYHVFLPD��0H_XWLP��RQR�^WR�MH�SRVHEQR�LQWHUHVDQWQR�MHVWH
GD�VH�QD�RYLP�ILJXULQDPD�SRMDYOMXMX�RUQDPHQWL�NRML�QDMYHURYDWQLMH�SUHG�
VWDYOMDMX�QDUXNYLFH�

6OLND���
'DOMVND��$��*DUGLQRYDaND��%��ILJXULQD�VD�#XWRJ
%UGD��&��L�&LUQH��'���SUHPD��/HWLFD������

)LJXUH���
)LJXULQHV�IURP�'DOM�$���*UDGLQRYDF��%��
#XWR�%UGR��&��DQG&LUQD��'����DFFRUGLQJWR�/HWLFD������
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=DNOMXaDN�
1D�RVQRYX�L]QHWLK�aLQMHQLFD�PRCHPR�SULEOLCQR�UHNRQVWUXLVDWL�PDWHUL�

MDOH�L�VLURYLQH�NRMH�VX�NRUL^`HQH�SUL�L]UDGL�RGH`H��NDR�L�PRJX`�L]JOHG
aRYHND�X�EURQ]DQRP�GREX��VOLND�����1DOD]L�WNDQLQH�VD�QHNURSROH�X
0RMVLQMX�SRND]XMX�GD�MH�ODQ�XRELaDMHQ�PDWHULMDO�L�GD�MH�SULPHQMLYDQ�X�VYLP
YLGRYLPD�WHNVWLOQH�SURL]YRGQMH��DOL�MH�GRVWD�NRUL^`HQD�L�YXQD�

1D�RVQRYX�DQDOL]H�DQWURSRPRUIQLK�ILJXULQD��X]LPDMX`L�X�RE]LU�GD�VH
UDGL�R�SUHGVWDYDPD�CHQD��PRCH�VH�UH`L�GD�VX�QR^HQH�KDOMLQH�NRMH�VX�GRSL�
UDOH�GR�]HPOMH�L��VPDWUD�VH��ELOH�MHGQRGHOQH��RGQRVQR�GD�QLVX�LPDOH�RGYR�
MHQR�WXQLNX�L�VXNQMX� �VOLND�����%XGX`L�GD�L]RVWDMX�SULND]L�QDERUD�QD
ILJXULQDPD��VPDWUD�VH�GD�MH�WNDQLQD�ELOD�RG�JUXERJ�WHNVWLOD��RGQRVQR�YXQH
�/HWLFD������������,]UH]�QD�SUHGQMRM�VWUDQL�KDOMLQH�L�GXCLQH�UXNDYD�YDULUDMX�
-HGDQ�RG�UHWNLK�DXWHQWLaQLK�SULND]D�QD�ILJXULQDPD�MH�SRMDV��3RMDVL�VX�QDM�
YHURYDWQLMH�VX�L]UD_HQL�RG�NRCH�LOL�WNDQLQH��LELG������������DOL�VH�PRJX�QD`L
X�YLGX�WUL�UHGD�DSOLFLUDQLK�EURQ]DQLK�NDORWDVWLK�GXJPDGL�NRML�SULSDGD
PX^NDUFX�L]�JURERYD�����X�0RNULQX��1D�ORNDOLWHWX�0RNULQ�QD_HQL�VX�L�XN�
UDVQL�SRMDVHYL�NRML�VH�VDVWRMH�RG�UD]QRYUVQLK�SHUOL��EURQ]DQLK�SULYH]DND�X
YLGX�FHYL�L�CLYRWLQMVNLK�]XED��*LUL`��������1D�ILJXULQDPD�VH�QDOD]H�SUHG�
VWDYH�QHNH�YUVWH�PHWDOQLK�DSOLNDFLMD�NRMH�YLVH�VD�SRMDVD��PH_XWLP��]ERJ

6OLND���
5HNRQVWUXNFLMD�CHQVNHQR^QMH�¬�9XaHGRO�'XUPDQ�������

)LJXUH���
5HFRQVWUXFWLRQ�RI
IHPDOH�FRVWXPH�¬9XaHGRO��'XPDQ��������

=%251,.�5$'29$����� $5+(2/2*,-$��• �����



QHPRJX`QRVWL�GD�VHUD]OXaL�^WD�MH�QD�ILJXULQDPD�UHDOQR��D�^WD�QH��RYR�MH
VDPR�SUHWSRVWDYND��AHVWR�SULVXWDQ�GHR�QR^QMH�ELR�MH�WHNVWLOQL�SRMDV��NRML�MH
PRJDR�GD�VDGUCL�UD]OLaLWH�XNUDVQH�SRMDVHYH�RNR�VHEH�LOL�GD�LPD�PHWDOQH
XNUDVH�NRML�YLVH�VD�QMHJD��0H_XWLP��SRVWRML�L�UHDOQD�PRJX`QRVW�GD�VX�CHQH
QRVLOH�L�UD]OLaLWH�YUVWH�SUHJDaD�LOL�NHFHOMD��1D�QHNLP�DQWURSRPRUIQLP�ILJXUL�
QDPD�PRJX�XRaLWL�RUQDPHQWL�NRML�EL�PRJOL�GD�SUHGVWDYOMDMX�MHOHN�

3RVWRMH�RUQDPHQWL�NRML�EL�PRJOL�ELWL�SUHGVWDYD�QHNH�YUVWH�SOLWNH�NDSH
LOL�GLMDGHPH��/HWLFD��������������������1D�QMLK�VH�QDVWDYOMD�QHND�YUVWD�PD�
UDPH�LOL�WUDNH��1DMEROML�XYLG�X�L]JOHG�PDUDPD�SUXCDMX�QDOD]L�L]�0RNULQD�

6OLND���
0RJX`�L]JOHG�RGHYDQMD�X�EURQ]DQRP�GREX�5HNRVWUXNFLMH�DXWRUD�

)LJXUH����
6XSSRVHG�FORWKLQJ�LQ�WKH�EURQ]H�SHULRG�
$XWKRU±V�UHFRQVWUXFWLRQ�
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1D�RVQRYX�RWLVND�WNDQLQH�QD�PHWDOQLP�SUHGPHWLPD�VPDWUD�VH�GD�VX�ELOL
DSOLFLUDQL�QD�NRCX�LOL�QD�JUXEX�WNDQLQX��*LUL`�������JURE�������1DMaH^`L
XNUDVL�QD�PDUDPDPD�ELOL�VX�QDRaDUDVWL�SULYHVFL��SUDYRXJDRQH�SORaLFH�VDYL�
MHQH�X�FHYL�RG�EURQ]DQRJ�OLPD��PRJOH�VX�ELWL�VDYLMHQH�X�MHGQX�LOL�YL^H
FHYaLFD���3RUHG�RYLK�XNUDVD��NRUL^`HQH�VX�EURQ]DQH�WUDNH��8NROLNR�MH
VLVWHP�XNUDVD�QD�PDUDPDPD�VDGUCDR�L�EURQ]DQH�WUDNH��L]JOHGDR�MH�RYDNR�
XNUDVL�VX�QD�WHPHQX�SRaLQMDOL�VD�MHGQRP�NUD`RP�EURQ]DQRP�WUDNRP��LVSRG
QMLK�VX�VH�SDUDOHOQR�QL]DOL�UHGRYL�EURQ]DQLK�FHYDVWLK�SORaLFD��NRG�UD]OLaLWLK
QDOD]D�YDULUD�EURM�FHYaLFD�QD�MHGQRM�SORaLFL��NRMH�VX�SUDWLOH�QDRaDUDVWL
SULYHVFL�NRML�VX��WDNR_H��ELOL�X�SUDOHOQLP�QL]RYLPD�GD�EL�VH�FHOD�NRPSR]�
LFLMD�]DYU^LOD�VD�MR^�MHGQRP��GXCRP��EURQ]DQRP�WUDNRP��0H_XWLP��WUHED
QDSRPHQXWL�GD�VX�WUDNH�ELOH�XYLMHQH�QD�NUDMHYLPD��3RUHG�RYH��SRVWRMH�L
GUXJH�NRPSR]LFLMH�NRG�NRMLK�MH�VLVWHP�XNUD^DYDQMD�VDaLQMHQ�RG�GUXJLK�HOH�
PHQDWD�NDR�^WR�VX�NDORWDVWD�GXJPDG��NDORWDVWL�L�OXQXODVWL�SULYHVFL��

1D�ILJXULQDPD�XRaOMLY�MH�RUQDPHQW�NRML�PRCH�SUHGVWDYOMDWL�SURGXCHWDN
NDSH�LOL�NRVX�NRMD�SDGD�GXC�OH_D�L�]DYU^DYD�VH�UD]OLaLWLP�SULYHVFLPD��/HWLFD
���������������*DYHOD�QDYRGL�GD�VX�CHQH�X�EURQ]DQRP�GREX�QD�JODYX
VWDYOMDOH�PUHCX�QD�NRVX��*DYHOD�������������3RUHG�RYLK�RUQDPHQDWD��PRJX
VH�XRaLWL�L�L]YHVQL�RUQDPHQWL�NRML�PRJX�SUHGVWDYOMDWL�L�SUHJDaX�LOL�QHNX
YUVWX�NHFHOMH��

=D�L]UDGX�REX`H�NRULVWLOD�VH�NRCD�NUXSQH�VWRNH�L�VYLQMD��0HGRYL`
�����������8�YXaHGROVNRM�JUXSL�SRVWRMH�PRGHOL�REX`H��VOLND����NRML�LPLWL�
UDMX�NRCX�LOL�NU]QR��NRMH�VX�SRMDaDQH�QD�SHWL��GRN�LP�VH�^DUD�QDOD]LOD�GXC
VUHGLQH��>DY�NRG�YLVRNH�FLSHOH�QDOD]L�VH�QD�LVWRP�PHVWX�NDR�L�NRG�aL]PH
�'XUPDQ�������������

*UXSD�JHRPHWULMLVNLK�RUQDPHQDWD�QD�DQWURSRPRUIQLP�ILJXULQDPD
PRCH�VH�SURWXPDaLWL�NDR�^DUD�QD�RGHYQLP�SUHGPHWLPD��2YL�RUQDPHQWL�VDV�
WRMH�VH�RG�MHGQRVWDYQLK�FLN�FDN�L�KRUL]RQWDOQLK�OLQLMD��7DNR_H��MDYOMDMX�VH
OLQLMH�X�YLGX�XYRMDND��/HWLFD������������

'UXJD�JUXSD�RUQDPHQDWD�QDMYHURYDWQLMH�SUHGVWDYOMD�PHWDOQL�QDNLW��RJU�
OLFH��VOHSRRaQLFH��LJOH���EXGX`L�GD�LK�MH�WH^NR�GUXJDaLMH�LQWHUSUHWLUDWL��VOLND
����1D�VYDNRM�ILJXULQL�SULND]DQR�MH�YL^H�YUVWD�RJUOLFD��.RG�YH`LQH�RJUOLFD
DQDOL]D�ILJXULQD�SRWYU_XMH�XVWDOMHQR�PL^OMHQMH�R�QDPHQL��=D�UD]OLNX�RG
GRVDGD^QMHJ�PL^OMHQMD��NUDMHYL�WRUNYHVD�X�VWYDUL�VX�VPH^WHQL�VD�SUHGQMH
VWUDQH��7DNR_H��SRVWRMH�SUHGVWDYH�RJUOLFH�VD�PQR^WYRP�SULYH]DND�NRML
SRGVH`DMX�QD�VDOWDOHRQH��2YR�RWNULYD�GD�VDOWDOHRQL�QH�PRUDMX�ELWL�L]X]HWQR
GXJL�NDR�^WR�VH�GR�VDGD�PLVOLOR��1D�RVQRYX�UHDOQRJ�SULND]D�RJUOLFD��NDR�L
QMLKRYLK�SULYH]DND��PRJX`D�MH�UHNRQVWUXNFLMD�SRORCDMD�OXQXODVWLK�SULYH]DND�
&HOD�NRPSR]LFLMD�OXQXODVWLK�SULYH]DND�VH�QDMaH^`H�VDVWRMDOD�RG�MHGQRJ
YH`HJ�¬�FHQWUDOQRJ�L�PDQMLK�NRML�VX�ELOL�VLPHWULaQR�UDVSRUH_HQL��

=D�VOHSRRaQLFH�VH�VPDWUD�GD�VX�VXYL^H�YHOLNRJ�SUHaQLND�GD�EL�VH�NRUL�
VWLOH�NDR�SUVWHQMH��PH_XWLP��SR�REOLNX�L�L]UDGL��RYD�GYD�QDOD]D�VX�YHRPD
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VOLaQD��3RVWRML�KLSRWH]D�GD�MH�VOHSRRaQLFD�NRUL^`HQ�GD�EL�VH�NRVD�YH]DOD�X
NLNLFH��DOL�RYDNDY�QDaLQ�YH]LYDQMD�NRVH�QH�PRCH�VH�SRVWL`L�EH]�SRPR`QLK
WUDND�LOL�NDQDSD�NRML��QDCDORVW��DNR�VX�L�SRVWRMDOL��QLVX�RGROHOL�YUHPHQX�
7DNR_H��LPD�SUHWSRVWDYNL�GD�VX�VH�PRCGD�NRULVWLOL�NDR�YUVWD�QDX^QLFH��3RV�
WRML�L�PRJX`QRVW�GD�VX�NRUL^`HQL�L�NDR�XNUDVL�QD�RJUOLFDPD�X�YLGX�EURQ�
]DQLK�DONL�

>WR�VH�LJDOD�WLaH��QMLKRYD�QDPHQD�MH�PRJOD�ELWL�YL^HVWUXND��6PDWUD�VH
GD�VX�VH�PRJOH�NRULVWLWL�NDR�XNRVQLFH�LOL��SDN��NDR�QHND�YUVWD�SULaYU^`LYDaD
�SRSXW�ILEXOH��]D�RGH`X�MHU�VX�QDODCHQH�SUHWHCQR�X�CHQVNLP�JURERYLPD�VD
REH�VWUDQH�WHOD�X�SUHGHOX�RNR�NOMXaQH�NRVWL��VSRPHQXWD�XVPHQD�LQIRUPDFLMD
-RYDQD�.ROHGLQD���.RQVWDWRYDQH�VX�L�LJOH�QD_HQH�RNR�YUDWD�SRNRMQLND��VSH�
FLILaQH�]ERJ�WRJD�^WR�LPDMX�SHUIRUDFLMX�EOL]X�JODYH�^WR�XND]XMH�QD�WR�GD�VX
NRUL^`HQH�NDR�DPXOHWL��

'RN�VH�R�CHQVNRM�QR^QML�SRQH^WR�PRCH�]DNOMXaLWL��R�PX^NRM�VH�PDOR
^WD�GD�UH`L��1D�RVQRYX�GRVDGD^QMLK�LVWUDCLYDQMD�PX^NLK�JURERYD��PRCH�VH
]DNOMXaLWL�GD�MH�QMLKRY�LQYHQWDU�MH�YHRPD�VLURPD^DQ�^WR�VH�RVWDWDND�RGH`H
WLaH��RGQRVQR�VDVWRML�VH�XJODYQRP�VDPR�RG�RUXCMD��1D�0RNULQX�MH�X�MHG�
QRP�PX^NRP�JUREX�QD_HQ�OH_QL�XNUDV��VOLND�����NRML�VH�VDVWRMDR��NDNR�MH
YH`�QDSRPHQXWR��RG�YHOLNRJ�EURMD�PHWDOQLK�GXJPDGL��8�0RMVLQMX�MH�QD_HQ
XNUDV�]D�JODYX�NRML�VH�VDVWRMDR�RG�PDUDPH�L��QDMYHURYDWQLMH��QD�RERG
SUL^LYHQLK�GXJPDGL��8�PX^NLP�JURERYLPD�RG�QDNLWD�XJODYQRP�VH�PRJX
QD`L�QDUXNYLFH��SUVWHQMH��JULYQH��0RCHPR�VDPR�GD�QDJD_DPR�QMHQ�L]JOHG�
1D�ORNDOLWHWX�,JODUHYR�QD_HQ�MH�YH`L�EURM�EURQ]DQLK�SDIWL�]D�SRMDV�L�MHGQD
NRSaD�L]UD_HQD�RG�EURQ]H��=D�RYH�QDOD]H�WDNR_H�VH�SUHWSRVWDYOMD�GD�VX�SUL�
SDGDOL�PX^NDUFX��

%URQ]DQR�GRED�MH�VSHFLILaQR�MHU�VH�RGUCDYD�RGUH_HQL�NRQWLQXLWHW
QDOD]D�X�VPLVOX�GD��UHFLPR��QDNLW�NRML�VH�MDYOMD�X�YUOR�UDQRP�EURQ]DQRP
GREX�RELaQR�WUDMH�VYH�GR�SR]QRJ�EURQ]DQRJ�GRED��,]X]HWDN�EL�ELOH�FHYDVWH
SORaLFH�L�VSHFLILaQL�XNUDVL�]D�PDUDPX�NRMH�VH�MDYOMDMX�QD�ORNDOLWHWX�0RNULQ�
,SDN��RVWDMH�SLWDQMH�GD�OL�EL�RYR�PRJOD�ELWL�MHGQRVWDYQR�QHND�YUVWD�ORNDOQH
NDUDNWHULVWLNH�MHU�VH�GUXJGH�QH�MDYOMD��aDN�QL�X�LVWRP�SHULRGX��

=DNOMXaDN�NRML�PRCHPR�L]YHVWL�MH�GD�NDG�VH�QHND�YUVWD�QDNLWD�MHGQRP
SRMDYL��RQD�QH�QHVWDMH�WRNRP�FHORJ�EURQ]DQRJ�GRED��7DNR_H��UD]OLNH
L]PH_X�QDNLWD�UD]QLK�NXOWXUQLK�JUXSD�EURQ]DQRJ�GRED�QD�WHULWRULML�FHOH
6UELMH��SD�L�^LUH��MDNR�VX�PDOH�L�]D�RS^WX�UHNRQVWXNFLMX�VNRUR�EH]QDaDMQH�

=DKYDOQRVW��$XWRUL�RYRJ�UDGD�GXJXMX�]DKYDOQRVW�-HOHQL�L�0L^L�6DYL`X
QD�SRPR`L�SULOLNRP�XSR]QDYDQMD�VD�VWUXaQLP�OMXGLPD�X�9RMYR_DQVNRP
PX]HMX��NDR�L�-RYDQX�.ROHGLQX�L�-XONL�.X]PDQRYL`�&YHWNRYL`�NRML�VX�QDP
SRPDJDOL�X�VYDNRM�QHGRXPLFL��SUXCDQMHP�SRWHEQH�OLWHUDWXUH�L�VDYHWLPD��=D
QDEDYNX�OLWHUDWXUH�]DKYDOQRVW�GXJXMHPR�L�6ORERGDQX�0DUNRYL`X�L�6WHYDQX
?XULaL`X��D�]D�FUWHCH�2OLYHUX�1LNROL`X�
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/LWHUDWXUD�
%UXNQHU�%���-RYDQRYL`�%���7DVL`�1��������3UDLVWRULMD�9RMYRGLQH��1RYL6DG��6DYH]�DUKHROR^NLK�GUX^WDYD�-XJRVODYLMH�
%XNXURY�%��������2GDEUDQL�UDGRYL��1RYL�6DG��0DWLFD�6USVND�
*DYHOD�%��������3UDLVWRULMVND�DUKHRORJLMD��%HRJUDG��1DXaQD�NQMLJD�
*DUD^DQLQ�0��������3UDLVWRULMD�QD�WOX�65�6UELMH�,��%HRJUDG��6USVNDNQMLCHYQD�]DGUXJD�
*LUL`�0��������0RNULQ�¬�QHNURSROD�UDQRJ�EURQ]DQRJ�GRED��%HRJUDG��$U�KHROR^NR�GUX^WYR�-XJRVODYLMH��.LNLQGD��1DURGQL�PX]HM��:DVKLQJWRQ�6PLWKVRQLDQ�,QVWLWXWLRQ�
%HQDF�$��XU���������3UDLVWRULMD�MXJRVODYHQVNLK�]HPDOMD�,9��6DUDMHYR��6YL�MHWORVW�
'XUPDQ�$��������9XaHGRO��WUH`H�WLVX`OMH`H�S��Q��H����=DJUHE��0*&�0X]HMVNL�SURVWRU�
/HWLFD�=��������$QWURSRPRUIQH�ILJXULQH�EURQ]DQRJ�GRED�X�-XJRVODYLML�%HRJUDG��)LOR]RIVNL�IDNXOWHW��6DYH]�DUKHROR^NLK�GUX^WDYD�-XJRVODYLMH
0DUNRYL`�6��%��������3DOHRJHRJUDILMD�NYDUWDUD�QD�WHULWRULML�9RMYRGLQH�1RYL�6DG��,QVWLWXW�]D�JHRJUDILMX
0HGRYL`�3��������3UDLVWRULMD�QD�WOX�9RMYRGLQH��YRGLa���1RYL�6DG��3URPH�WHM��9RMQRL]GDYDaNL�]DYRG�
0HGRYL`�3��������2G�SH`LQH�GR�SDODWH��1RYL�6DG��3ODWRQHXP
1LNLWRYL`�/���6WRML`�0���9DVL`�5��������0RMVLQMH��ADaDN��1DURGQL�PX]HM�%HRJUDG��$UKHROR^NL�LQVWLWXW�
3HWURYL`�%��������.DOX_HUVNH�OLYDGH��%HRJUDG��0X]HM�JUDGD�%HRJUDGD�
6UHMRYL`�'��������$UKHROR^NL�OHNVLNRQ��%HRJUDG��6DYUHPHQD�DGPLQLV�WUDFLMD�
7H^L`�#���*LJRY�$���%RJGDQRYL`�0���0LOL`�A��������7UHVDYH�6UELMH��8�=ERUQLN�UDGRYD�*,�-RYDQ�&YLML`�����%HRJUDG��6USVND�DNDGHPLMDQDXND�L�XPHWQRVWL��*HRJUDIVNL�LQVWLWXW�®-RYDQ�&YLML`¯�
7RGRURYL`�-��������.DUDEXUPD�,,��%HRJUDG��0X]HM�JUDGD�%HRJUDGD

-RYDQD�3ODY^D�DQG�0LOR^�1H^L`
5HFRQVWUXFWLRQ�RI�%URQ]H�3HULRG�6W\OH�RI�&ORWKLQJ�LQ�6HUELD

7KH�V\VWHP�RI�YDOXHV�JUHDWO\�YDULHV�IURP�FXOWXUH�WR�FXOWXUH�RU�IURP
SHULRG�WR�SHULRG�EXW�DPRQJVW�WKH�UDUH�WKLQJV�WKDW�DUH�DOZD\V�LQ�KLJKHVW�UH�
JDUG�LV�WKH�FORWKLQJ�VW\OH��$Q\�DUFKHRORJLVW�LV�IDFHG�ZLWK�WKH�SUREOHP�RI
FORWKHV�UHFRQVWUXFWLRQ�DW�VRPH�SRLQW�RI�KLV�FDUHHU��$V�IRU�WKH�%URQ]H�$JH�
ZH�WU\�WR�RYHUFRPH�VRPH�RI�WKH�PRVW�VWDJJHULQJ�GLIILFXOWLHV�RI�VFLHQWLILF
UHFRQVWUXFWLRQ�SDUWLDOO\�EHFDXVH�RI�WKH�YDVW�DPRXQW�RI�WLPH�EHWZHHQ�WKDW
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SHULRG�DQG�PRGHUQ�WLPH��EXW�PRUH�EHFDXVH�RI�WKH�ODFN�RI�VR�PDQ\�HOH�
PHQWV�WKDW�DUH�QHFHVVDU\�IRU�JHWWLQJ�DQ�HYHQ�URXJK�YLHZ�RI�FORWKLQJ��)RU
H[DPSOH��WKH�DOPRVW�FRPSOHWH�DEVHQFH�RI�SUHVHUYHG�FORWKHV�SUHYHQWV�XV
IURP�VHHLQJ�DQ\WKLQJ�PRUH�WKDQ�URXJK�IUDFWLRQV��%HFDXVH�RI�WKLV�VLWXDWLRQ
WKH�UHFRQVWUXFWLRQ�ZDV�PDLQO\�EDVHG�RQ�WKH�DQDO\VLV�RI�WKH�DQWKURSRPRU�
SKLF�ILJXULQHV�WKDW�DUH�IDLUO\�FRPPRQ�LQ�WKH�EURQ]H�DJH�RI�6HUELD��7KH
RWKHU�HYLGHQFH�DYDLODEOH�WR�XV�LV�WKH�EURQ]H�MHZHOU\�WKDW�LV�DOVR�ZLGHVSUHDG
WKURXJKRXW�DOO�FXOWXUDO�JURXSV�RI�WKH�6HUELDQ�%URQ]H�$JH�
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