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.XOWXUQD�EDãWLQD�QD�SDSLUX��X]URFL�ELRGHWHULRUDFLMH

7LMHNRP�GXJH�SRYLMHVWL�SDSLUD��SDSLUQDWL�VX�]DSLVL�QRVLWHOML�]QDQMD�L�LVNXVWYD��VWRJD�VX�QDP�NQMLJH�

L� GRNXPHQWL� GUDJRFMHQL L]YRU� UD]OLþLWLK� SRYLMHVQLK�� NXOWXUQLK�� ]QDQVWYHQLK L� RVWDOLK� LQIRUPDFLMD��

2UJDQVNL� PDWHULMDOL� SRGORåQL� VX� UD]JUDGQML� UD]OLþLWLP� IL]LNDOQLP�� NHPLMVNLP� DOL� L� ELRORãNLP�

SURFHVLPD��7R�MH SURFHV�NRML� MH�QHPRJXüH�]DXVWDYLWL��DOL�]QDQVWYHQH�VSR]QDMH�JD�PRJX�SRNXãDWL�

XVSRULWL� =D�NQMLJX�LOL�GRNXPHQW�PRåHPR�UHüL�GD�SRGOLMHåX�SURFHVX�ELRGHWHULRUDFLMH�NDG�GRÿH�GR�

SURPMHQH�IL]LNDOQLK��NHPLMVNLK��PHKDQLþNLK�LOL�HVWHWVNLK�VYRMVWDYD�NDR�SRVOMHGLFD�GMHORYDQMD�åLYLK�

RUJDQL]DPD���&DOYR L�VXU�� �������9HOLNL�MH�GLR�VYMHWVNH�NXOWXUQH�EDãWLQH�VWROMHüLPD�]DSLVLYDQ�QD�

UD]OLþLWLP� REOLFLPD� SDSLUD� L� ]ERJ� WRJD� MH� SRGORåDQ� ELRGHWHULRUDFLML� RUJDQVNLK� NRPSRQHQWL�

GMHORYDQMHP� JOMLYLFD� �0LFKDHOVHQ� L� VXU��� ������ ����� L�PDQMLP�GLMHORP�EDNWHULMD� �0LFKDHOVHQ� L�

VXU��� ������ ãWR� UH]XOWLUD� L� VWUXNWXUQRP� L� HVWHWVNRP� ãWHWRP�� ,DNR� EDNWHULMH� PRJX� X]URNRYDWL�

SURSDGDQMH�SDSLUD��XYMHWL�X�NRMLPD�VH�þXYDMX�SDSLUQDWL�]DSLVL�SRGORåQLML�VX�UDVWX�JOMLYLFD EXGXüL�

GD� ]DKWLMHYDMX� PDQMH� YODJH� ]D� UD]YRM� �6HTXHLUD� L� VXU�� ������ .DGD� JOHGDPR� ELRGHWHULRUDFLMVNL�

SRWHQFLMDO� JOMLYLFD� QD� REMHNWLPD� NXOWXUQH� EDãWLQH�PRåHPR� LK� SRGLMHOLWL� X� GYLMH� JODYQH� VNXSLQH��

3UYD� VX� RSRUWXQLVWLþNH� JOMLYLFH� NRMH� UDVWX� QD� VYLP�PDWHULMDOLPD�X]�GRVWXSQX YODJX L� WH� JOMLYLFH�

QLVX�X�VWDQMX�HQ]LPVNL GHJUDGLUDWL�PDWHULMDO� 'UXJD VX VNXSLQD W]Y� ³PDWHULMDOQL�SDWRJHQL´�NRML�VX�

VXSVWUDWQR� VSHFLILþQL� L VSRVREQL� VSHFLILþQR� GHJUDGLUDWL� PDWHULMDO� UD]OLþLWLP� HQ]LPLPD�� �0HLHU� L

3HWHUVHQ���������7LSLþQH�JOMLYLþQH�LQIHNFLMH�SDSLUD�X]URNRYDQH�VX�YUVWDPD�UD]UHGD�$VFRP\FHWHV�

NDR� L� NVHURILOQLP� �UDVWX� X� PDWHULMDOLPD� V� QLVNLP� YRGHQLP� DNWLYLWHWRP�� JOMLYLFDPD� URGD�

$VSHUJLOOXV�� 3DHFLORP\FHV�� &KU\VRVSRULXP�� 3HQLFLOOLXP L� &ODGRVSRULXP� �3LQ]DUL� L� 0RQWDQDUL�

������� 7H� JOMLYLFH� NRORQL]LUDMX� SDSLU� LOL� SURGLUDQMHP� X� PLNURILEULOQL� PDWULNV� LOL� UDVWRP� QD�

SRYUãLQL�� �6]F]HSDQRZVND� L� &DYDOLHUH� ������� 1DYHGHQH� NVHURILOQH� YUVWH� PRJX� UDVWL� YHü� SUL�

DNWLYLWHWX� YRGH� YHüHP� RG� ���� GRN� DNWLYLWHW� YRGH� RG� ���� RPRJXüDYD� UDVW� YHOLNRJ� EURMD YUVWD��

5HODWLYQD� YODåQRVW RG� ���� VPDWUD� VH� GRQMRP� JUDQLFRP� ]D� UDVW� JOMLYLFD SD� VH� X� SURVWRULPD�

SRKUDQH YODJD SRNXãDYD�GUåDWL� LVSRG� WH�YULMHGQRVWL�� �6WHUIOLQJHU� L�3LQ]DUL���������8]�YODJX� UDVW�

PLNURRUJDQL]DPD� L� QDPHWQLND�SRWLþX�EURMQL� IDNWRUL�NDR� ãWR� VX� WHPSHUDWXUD� SUHWUSDQD� VNODGLãWD��

QDVODJH� SUDãLQH� L� VODED� FLUNXODFLMD� ]UDND�� .RQWUROLUDQMH� QDYHGHQLK� XYMHWD� SRPDåH� X� VX]ELMDQMX�

QMLKRYRJ� UD]PQRåDYDQMD�� �&DOYR� L� VXU��� ������� 0HÿXWLP� QDVWDQDN� NOLPDWVNLK� PLUNR�QLãD�

X]URNRYDQ� WHPSHUDWXUQLP� JUDGLMHQWLPD� L� SURWRNRP� ]UDND� NRPSOLFLUD� RGUåDYDQMH� SULNODGQLK
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XYMHWD��1DVWDQDN� WDNYLK�PLNURNOLPDWVNLK�XYMHWD�XQXWDU� VNXþHQLK�SROLFD� LOL� ]DPDWDQMHP�NQMLJD�X�

SODVWLþQH� IROLMH� JGMH� QHPD� L]PMHQH� ]UDND� L� LVSDUDYDQMD� VX� QDMþHãüL� UD]OR]L� NRQWDPLQDFLMH

SOLMHVQLPD �6WHUIOLQJHU�L�3LQ]DUL�������� *OMLYLþQH�VSRUH�VX�VYH�SULVXWQH�L�VYL PDWHULMDOL�VX�VWDOQR�

L]ORåHQL�JOMLYLþQRM�NRQWDPLQDFLML X�VYLP�XQXWDUQMLP�L�YDQMVNLP�SURVRWRULPD��.DDUDNDLQHQ�L�VXU���

�������,DNR�MH�PRJXüD�NRQWDPLQDFLMD�SDSLUD�X�SURFHVX�SURL]YRGQMH��YHüLQD�JOMLYLþQLK�YUVWD�GROD]L�

L]� SUDãLQH �)ORULDQ�� ������� 3ULMHQRV� VSRUD� L� NRQLGLMD� XJODYQRP� VH� GRJDÿD� ]UDNRP�� 8� ULMHÿLP�

VOXþDMHYLPD�VSRUH�PRJX�SUHQRVLWL�L�QHNL�LQVHNWL�NRML�VX�þHVWL�VWDQRYQLFL�NQMLåQLFD�NDR�ãWR�V�JULQMH�L�

LQVNHWL�L]�UHGD�3VRFRSWHUD��6WHUIOLQJHU�L�3LQ]DUL��������

.RQWDPLQDFLMD� NXOWXUQH� EDãWLQH� JOMLYLFDPD� RVLP ãWR� X]URNXMH� SURSDGDQMH� PDWHULMDOD�

SUREOHPDWLþQD� MH� L� ]ERJ� WRJD ãWR� XWMHþH� QD� NYDOLWHWX� ]UDND� X� DUKLYLPD� L� NQMLåQLFDPD� �9DOHQWLQ��

������ *OMLYLFH�X�NQMLåQLFDPD��PX]HMLPD�L�SURVWRULPD�]D�SRKUDQX�PRJX�R]ELOMQR�XJUR]LWL�]GUDYOMH�

UHDVWDXUDWRUD��PX]HMVNRJ�RVREROMD�L�SRVMHWLRFD�]ERJ�QMLKRYRJ�DOHUJLMVNRJ�SRWHQFLMDOD��SURGXNFLMH�

PLNRWRNVLQD� L� VSRVREQRVWL�GD�X]URNXMX�RSRUWXQLVWLþNH� LQIHNFLMH�NRG� OMXGL�� �6WHUIOLQJHU� L�3LQ]DUL��

�������=ERJ�WRJD�UXNRYDQMH�V�SOLMHVQLPD�LOL�NRQWDPLQLUDQLP�SDSLURP�PRåH�SUHGVWDYOMDWL�R]ELOMQL�

]GUDYVWYHQL� UL]LN�EXGXüL�GD�VX�PQRJH�YUVWH�SDWRJHQH� L� WRNVLþQH�þDN� L�NDGD�VX�PUWYH��3LQKHLUR�L�

VXU��� �������2VLP� WRJD� PRJX�NRG� OMXGL�X]URNRYDWL� DOHUJLMH� L� UHVSLUDWRUQH�SUREOHPH��1SU�� VSRUH�

URGD� &ODGRVSRULXP�� NRMH� VX� QDÿHQH� X� ]UDNX QHNLK� LQVWLWXFLMD JGMH VH� SRKUDQMXMX� L� þXYDMX�

GRNXPHQWL� SRWHQFLMDOQL�VX�X]URN�UHVSLUDWRUQLK�DOHUJLMVNLK UHDNFLMD��/DFH\��������

�����0HKDQL]DP�ELRGHWHULRUDFLMH�SDSLUD

3DSLU�VH�VDVWRML�RG�UHODWLYQR�QDVXPLþQH�PUHåH�SUHWHåLWR�FHOXOR]QLK�YODNDQD��7D�YODNQDVWD�VWUXNWXUD�

GDMH�SDSLUX�QH�VDPR�VQDJX�QHJR�L�XJRGDQ�RVMHüDM� &HOXOR]D�MH�OLQHDUQL�SROLPHU�YHOLNH�PROHNXODUQH�

PDVH� NRML� VH� VDVWRML� RG�െ�'� JOXNRSLUDQR]QLK� MHGLQLFD� SRYH]DQLK�െ������� JOLNR]LGQLP� YH]DPD��

'YD� NUDMD� SROLPHUD� VX� GUXJDþLMD�� 6� OLMHYH� VWUDQH� �QD� SR]LFLML� &�� SUVWHQDVWH� VWUXNWXUH�� MH�

QHUHGXFLUDMXüD� DONRKROQD�KLGURNVLOQD�JUXSD�GRN� MH�QD�GHVQRP�NUDMX� ��QD�&��SR]LFLML�SUVWHQDVWH

VWUXNWXUH�� SULVXWQD� UHGXFLUDMXüD� DONRKROQD� KLGURNVLOQD� JUXSD�� 7D� MH� JUXSD� ]DSUDYR� KHPLDFHWDO�

�,$($������� .DGD�VH�GYLMH�PROHNXOH�JOXNR]H VSDMDMX�GD�IRUPLUDMX�GLR�FHOXOR]QRJ�ODQFD�MHGQD�VH�

PRUD� URWLUDWL� ]D� ���� � IRUPLUDMXüL GLVDKDULG FHORELR]X�� &HOXOR]D� LPD� LPD� VQDåQX� WHQGHQFLMX�

IRUPLUDQMD�NULVWDOQLK�UHJLMD��PHÿXWLP�DPRUIQH�UHJLMH�FHOXOR]H�VX�YLãH�KLJURVNRSQH�L�UHDNWLYQLMH�RG�

NULVWDOQLK�]DWR ãWR�VX�GRVWXSQLMH�PDOLP�PROHNXODPD��'DQLHOV�������� 1DWLYQD�FHOXOR]D�VDGUåL�YLãH�

NULVWDOLQLþQLK�UHJLMD��GRN�FHOXOR]D�X�SDSLUX�]ERJ�IL]LþNH�L�NHPLMVNH�REUDGH�X�SURFHVX�SURL]YRGQMH�
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VDGUåL�YLãH�DPRUIQLK�UHJLMD�ãWR�X]�XNODQMDQMH�OLJQLQD��NRML�ãWLWL�RG�QDSDGD�PLNURRUJDQL]DPD��þLQL�

SDSLU� L]UD]LWR� SRGORåDQ� QDSDGLPD� PLNURRUJDQL]DPD� �*DOOR� L� VXU��� ������ 3OLMHVQL� X]URNXMX�

LUHYHU]LELOQX� SURPMHQH� QD� VXSVWUDWLPD� RG� FHOXOR]H�� +UDQMLYL� PDWULNV� ]D� SOLMHVQL� X� FHOXOR]QLP�

PDWHULMDOLPD� MH� XJODYQRP� DPRUIQD� UHJLMD� NRMD� VDGUåL� SROLVDKDULGH� NDR� ãWR� MH� KHPLFHOXOR]D�� 8�

SULVXWQRVWL� SRYHüDQH� NROLþLQH� YODJH�� YODNQD� QDEXEUH� L� SRVWDMX� DWUDNWLYQLMD� ]D� SOLMHVQL� �,$($��

������ 5DVSDGDQMH� FHOXOR]H� SRVOMHGLFD� MH� VHNUHFLMH� HNVWUDFHOXODUQLK� HQ]LPD� NRML� KLGUROL]LUDMX�

FHOXOR]X� X� PDOH� PROHNXOH� WRSOMLYH� X� YRGL� NRMH� RQGD� JOMLYLFH� PRJX� LVNRULVWLWL�� DOL� L� L]OXþHQLK�

RUJDQVNLK� NLVHOLQD� NDR� QXVSURGXNDWD�PHWDEROL]PD� ãWR� VYH� GRYRGL� GR� JXELWND�PHKDQLþNH� VQDJH�

SDSLUH��9DOHQWLQ�������� (Q]LPVNL�VLVWHPL�NRMH�JOMLYLFH�NRULVWH�NDNR�EL�GHSROLPHUL]LUDOH�FHOXOR]X�

XNOMXþXMX�WUL�JODYQD�WLSD�HNVWUDFHOXODUQLK�KLGUROD]D��HQGRJOXNDQD]H��(&�����������HJ]RJOXNDQD]H�

XNOMXþXMXüL� FHORGHNVWULQD]H� �(&� ���������� L FHORELRKLGUROD]H� �(&� ��������� ]D� HQ]LPH� QD�

QHUHGXFLUDMXüHP� NUDMX� L� (&� ���������� ]D� RQH� QD� UHGXFLUDMXüHP� NUDMX L EHWD�JOXNR]LGD]H� �(&�

�����������(QGRJOXNDQD]H�VX�NOMXþQH�NRPSRQHQWH�X�SURFHVX�UD]JUDGQMH�EXGXüL�GD�SRYHüDYDMX�EURM�

UHGXFLUDMXüLK� L� QHUHGXFLUDMXüLK� NUDMHYD� �XNOMXþXMXüL� NUDMHYH� ODQDFD� L� ROLJRVDKDULGH��� 0HÿXWLP

NRUDN� SULMH� VDPH UD]JUDGQMH� DPRUIRJHQH]D�� � QXåQD� MH� ]D� RWYDUDQMH� ILEULODUQRJ� PDWULNVD� L

SRYHüDYD� SULVWXS� HQ]LPD JOLNR]LGQLP� YH]DPD� XQXWDU� ãHüHUQRJ� SROLPHUD�� 1HGDYQD� LVWUDåLYDQMD�

SRND]XMX� GD� QHNH JOMLYLFH� PRJX� UD]JUDÿLYDWL FHOXOR]X� RNVLGDWLYQLP� HQ]LPLPD NDR� ãWR� VX�

SROLVDKDULGQH�PRQRRNVLJHQD]H��,/,�,/,�/302��OLWLþQD�302� L FHORELR]H�GHKLGURJHQD]H �&'+V��

�&DOYR�L�VXU�� �������&HOXOR]D�VH�PRåH�UD]JUDÿLYDWL�L�QHHQ]LPVNLP�PHKDQL]PLPD��.LQRQ�UHGRNV�

FLNOXV�L )HQWRQRYD UHDNFLMD�]DVQRYDQD QD�JOLNRSHSWLGLPD�SURL]YRGH RNVLGDQVH�NDR�ãWR�VX�VORERGQL�

KLGURNVLOQL� UDGLNDOL� NRML� QDVXPLþQR� QDSDGDMX� VXSVWUDW� �&UDJJ�� ������ 7DNRÿHU� PRåH� GRüL� GR�

UDVSDGD�RVWDOLK�PDWHULMDOD�SULVXWQLK�QD�SDSLUX�NDR�ãWR�VX�UD]OLþLWD�SXQLOD�L�SUHPD]L��NRML�PRJX�ELWL�

ERJDWL� SURWHLQLPD� L� ãHüHULPD� �3LQ]DUL� L� VXU��� ������� 1DGDOMH�� VWYDUDQMH� NDOFLMHYRJ� RNVDODWD�

X]URNRYDQR� GMHORYDQMHP� JOMLYLFD� PRåH� GRYHVWL� GR� ]DPMHQH� DONDOQRJ� NDOFLMHYRJ� NDUERQDWD�

QRUPDOQR�SULVXWQRJ�X�SDSLUX��D�WDORåHQMH�WLK�NULVWDOD�L]PHÿX�FHOXOR]QLK�YODNDQD�PRåH�ELWL�X]URN�

PHKDQLþNH� L� NHPLMVNH� ãWHWH� QD� SDSLUX� �3LQ]DUL� L� VXU��� �������2VLP� VWUXNWXUQLK� SURPMHQD� þHVWR�

GROD]L� L� GR� SURPMHQD� X� ERML� SDSLUD� LOL� QDVWDQND� SLJPHQWDFLMVNLK�PUOMD�� 7H� SURPMHQH�PRJX� ELWL�

SRVOMHGLFD�IL]LNDOQR�NHPLMVNLK�WUDQVIRUPDFLMD�NRPSRQHQDWD�SDSLUD�QSU��OLJQLQD�L�DURPDWVNLK�WYDUL�

LOL� LQWHUDNFLMH� FHOXOR]H� VD� WUDJRYLPD�PHWDOD NRMH� X]URNXMX� ãWHWQH� HIHNWH� QD� SDSLUX �$UGHOHDQ� L�

0HOQLFLXF�3XLFD�� ������ 3RMDYD�PUOMD� X]URNRYDQLK� DNWLYQRãüX� JOMLYLFD�PRåH� ELWL� SRVOMHGLFD� GH�

QRYR� VLQWH]H� JOMLYLþQLK� SLJPHQDWD� LOL� 0DLOODUGRYH� UHDNFLMH� V� QXVSURGXNWLPD� JOMLYLþQRJ�
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PHWDEROL]PD� 3RWRQMH� MH� VOXþDM� NRG� RUJDQVNLK� NLVHOLQD�� ROLJRVDKDULGD� L� RVWDOLK� SURGXNDWD�

UD]JUDGQMH� FHOXOR]H� NRML� NHPLMVNL� UHDJLUDMX� V� WYDULPD� NRMH� VDGUåH� GXãLN� L� RVWDOLP� GRGDWQLP�

WYDULPD� X� SDSLUX� SRG� RGUHÿHQLP� XYMHWLPD� 3LJPHQWL� NRMH� JOMLYLFH VLQWHWL]LUDMX� LPDMX� UD]OLþLWH�

IXQNFLRQDOQH� XORJH� NDR� ãWR� VX� SURWHNWLYQD X� XYMHWLPD� VWUHVD� �ãWR� XNOMXþXMH� IRWR�RNVLGDFLMX���

]DãWLWQD� XORJD� �XNOMXþXMXüL� DQWLPLNUREQX� DNWLYQRVW�� LOL� NDR� SRVUHGQL�� HQ]LP� SRYH]DQL� NRIDNWRUL�

�&DOYR�L�VXU��������� =D�QHNH�SURPMHQH�ERMH�SRSXW�W]Y��ÄIR[LQJ³�IHQRPHQD�NRML�VH�RþLWXMH�PDOLP�

L]ROLUDQLP� FUYHQR�VPHÿLP� PUOMDPD� MRã� MH� XYLMHN� NRQWURYHU]QR� MHVX� OL� SRVOMHGLFD� GMHORYDQMD�

PLNURRUJDQL]DPD�LOL�IL]LNDOQR�NHPLMVNLK�IDNWRUD��*DOOR�L�3DVTXDULHOOR���������

�����7HKQLNH�NRQ]HUYLUDQMD SDSLUD

'H]LQIHNFLMX�SUHGPHWD�NXOWXUQH�EDãWLQH�SURYRGLPR�NDNR�ELVPR�VPDQMLOL�UL]LN�]D�OMXGVNR�]GUDYOMH�

RVREH�NRMD�üH�GRüL�X�NRQWDNW�V�QMLP�L�NDNR�EL�VPR�VSULMHþLOL�XEU]DQR�SURSDGDQMH�SUHGPHWD��3ULFH��

������ 2GDELU� SULNODGQH� WHKQLNH� ]D� XNODQMDQMH� SOLMHVQL� V� SDSLUQDWLK� DUWHIDNDWD� SULOLþQR� MH�

]DKWMHYDQ�� .RQ]HUYDFLMVNH� PMHUH� L� UHVWDXUDFLMVNL� WUHWPDQL� XNOMXþXMX� PHKDQLþNH�� NHPLMVNH� L�

IL]LNDOQH PHWRGH� NRMH� ]DKWMHYDMX UD]PDWUDQMH� HIHNDWD� L� QD� VDPL� REMHNW� L� QD� PRJXüH� RSDVQH�

SRVOMHGLFH� ]D� OMXGVNR� ]GUDYOMH� �7UDQGDILU� L� VXU��� ������� 9HJHWDWLYQH� KLIH� PRJXüH� MH� UHGXFLUDWL�

IL]LþNLP� XNODQMDQMHP� NDR� L� NRQWURORP� NOLPDWVNLK� XYMHWD� X� VNODGLãWLPD� �WHPSHUDWXUD�� UHODWLYQD�

YODåQRVW� L�DNWLYQRVW�YRGH���2QR�QD�ãWR�EL� WUHEDOL�ELWL�XVPMHUHQL�NRQ]HUYDFLMVNL� WUHWPDQL�VX�VSRUH�

�1LWWHUXV�� ������� 6SRUH� VX� REOLN� JOMLYD� V� QLVNLP� VDGUåDMHP� YRGH� L� UHYHU]LELOQR� LQDNWLYLUDQLP�

PHWDEROL]PRP�NRML�LP�RPRJXüXMH�SUHåLYOMDYDQMH�QHSRYROMQLK�XYMHWD�ãWR�LK�þLQL�RWSRUQLMLPD L�QD�

UD]OLþLWH� WUHWPDQH� �'HDFRQ�� ������ 8� VX]ELMDQMX� JOMLYLFD� SULPMHQMXMX� VH� UD]OLþLWL� SULVWXSL� RG�

RJUDQLþDYDQMD� SULVWXSD� YRGL� GR� XSRWUHEH� NHPLMVNLK� VXVSWDQFL� X� WHNXüHP� LOL� SOLQRYLWRP� REOLNX�

SUHNR�QHNLK�IL]LNDOQLK�PHWRGD�NRMH�XNOMXþXMX�HNVWUHPQH�SURPMHQH�WHPSHUDWXUH��]UDþHQMH�LOL�VWUXMX��

�6HTXHLUD�L�VXU��������� 'DNOH�PRJXüQRVWL�VX�EURMQH��DOL�X�SUDNVL�VH�QDMþHãüH�NRULVWH HWLOHQ�RNVLG�L�

JDPD� ]UDþHQMH� EXGXüL� GD� VX� WH� PHWRGH� LQGXVWULMVNL� VWDQGDUGL]LUDQH� ]D� XSRWUHEX� �&DOYR� L� VXU���

������

(WLOHQ� RNVLG� ]DSDOMLY� MH� SOLQ� EH]� ERMH� þLMD� XSRWUHED� X� GH]LQIHNFLML� WHNVWLOD� L� SDSLUD� X�PX]HMLPD�

]DSRþLQMH���LK�JRGLQD�SURãORJ�VWROMHüD���%DOODUG�L %DHU���������'MHORYDQMH�VH�WHPHOML�QD�DONLODFLML�

QXNOHLQVNLK� NLVHOLQD� L� IXQNFLRQDOQLK� SURWHLQD� ãWR� ]DXVWDYOMD� VWDQLþQL� PHWDEROL]DP� L� PRJXüQRVW�

UHSURGXNFLMH� �0HQGHV�L�VXU��������� (WLOHQ�RNVLG�VQDåQR�SURGLUH�X�PDWHULMDO��PRåH�VH�NRULVWLWL�SUL�

VREQRM� WHPSHUDWXUL� L� X� REOLNX� SOLQD�� D� SRND]XMH� L� YHOLNX HILNDVQRVW X� HOLPLQDFLML� YHOLNRJ� EURMD�
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PLNURRUJDQL]DPD�]ERJ�þHJD�MH�QMHJRYD�XSRWUHED�X�NQMLåQLFDPD�L�PX]HMLPD YUOR�þHVWD �%DOODUG�L�

%HDU�������� 8YMHWL�IXPLJDFLMH�NDR�ãWR�VX WHPSHUDWXUD��XSRWUHED�NRPRUD�V�QRUPDOQLP�L�SRYLãHQLP�

WODNRP�L�YULMHPH�L]ORåHQRVWL�PDWHULMDOD�YDULUDMX�RG�LQVWLWXFLMH�GR�LQVWLWXFLMH��&UDLJ���������7DNRÿHU�

6WUDVVEHUJ��������QDYRGL�GD�YULMHPH�L]ORåHQRVWL�RYLVL�R�PMHãDYLQL�XSRWUMHEOMHQLK SOLQRYD�L�SULURGL�

GH]LQIHNFLMH�SD�WDNR�SOLMHVQL�]DKWLMHYDMX�GYD�SXWD�YHüX�L]ORåHQRVW�QHJR�LQVHNWL��0HÿXWLP�SRND]DOR�

VH� GD� MH� HWLOHQ� RNVLG� NDR� L� QMHJRYL� GHULYDWL� �HWLOHQ� JOLNRO� L� HWLOHQ� NORUKLGULQ�� L]QLPQR� WRNVLþDQ�

�0HQGHV� L� VXU�������� RGQRVQR� L]ORåHQRVW� SUHGVWDYOMD� NDQFHURJHQX�� PXWDJHQX�� JHQRWRNVLþQX��

UHSURGXNWLYQX�RSDVQRVW�]D� OMXGVNR�]GUDYOMH� �%DOODUG� L�%HDU�������� 8SRWUHED�HWLOHQ�RNVLGD�]ERJ�

QDYHGHQLK MH� UD]ORJD� 5RWHUGDPVNRP� NRQYHQFLMRP� VWURJR� RJUDQLþHQD� LOL� ]DEUDQMHQD� X� PQRJLP�

]HPOMDPD��8NROLNR�JD�VH� LSDN�NRULVWL�YDåQD� MH�DGHNYDWQD�YHQWLODFLMD�NDNR�EL�X�ãWR�YHüRM�PMHULR�

XNORQLR�L�HWLOHQ�RNVLG�L�QMHJRYH�UH]LGXH��0HQGHV�L�VXU��������� 1DGDOMH��SRND]DOR�VH�GD�IXPLJDFLMD�

XWMHþH�L�QD�IL]LNDOQD�L�NHPLMVND�VYRMVWYD�SDSLUD��9DOHQWLQ�L�VXU����������,VWUDåLYDQMD�VX�SRND]DOD�GD�

GROD]L� GR VPDQMHQMD� L]GUåOMLYRVWL� SUHVDYLMDQMD�� VPDQMHQMD� VWXSQMD� SROLPHUL]DFLMH�� SRåXWOMLYDQMD�

SDSLUD� �)OLHGHU�������� L�EODJRJ� VPDQMHQMD S+��3RQFH�-LPHQH]� L� VXU����������2VLP� WRJD� WUHWLUDQL�

PDWHULMDOL� SRGORåQLML� VX� QDSDGX� PLNURRUJDQL]DPD� ãWR� &UDLJ� ������� REMDãQMDYD� QDUXãDYDQMHP�

SULURGQH� UDYQRWHåH� ]ERJ� þHJD� MH� WUHWLUDQL� PDWHULMDO� SRGORåDQ� NRORQL]DFLML� V� ELOR� NRMLP�

RUJDQL]PRP� V� NRMLP� GRÿH� X�NRQWDNW��'RN� )ORULDQ� ������� LVWLþH� GD� EL� WR�PRJOR� ELWL� SRVOMHGLFD�

WDORåHQMD� HWLOHQ� JOLNROD� NRML� PDWHULMDO� þLQL� KLJURVNRSQLP� ]ERJ� þHJD� VH� RVWYDUXMX� XYMHWL� ]D�

DNWLYDFLMX�YHü�SULVXWQLK�NRQLGLMD�

�����*DPD�]UDþHQMH L�SULPMHQD

=UDþHQMH� MH� SRMDYD� SULMHQRVD� HQHUJLMH� X� REOLNX� IRWRQD� �NYDQWL� HOHNWURPDJQHWVNRJ� ]UDþHQMD�� LOL�

PDVHQLK� þHVWLFD�� D� ]UDþHQMH�NRMH� LPD�GRYROMQR�HQHUJLMH�GD�X�PHÿXGMHORYDQMX� V� WYDUL� LRQL]LUD� WX�

WYDU�QD]LYD�VH�LRQL]LUDMXüLP�]UDþHQMHP���'åHODOLMD��������� ,RQL]LUDMXüH�]UDþHQMH�NRMH�VH�NRULVWL�X�

LQGXVWULMVNLP� SURFHVLPD� VDVWRML� VH� RG� HOHNWURPDJQHWVNLK� YDORYD� NDR� ãWR� VX� JDPD� L� UHQGJHQVNH�

]UDNH� LOL�QDELMHQH�þHVWLFH�NDR�ãWR�VX�XEU]DQL�HOHNWURQL��,$($� ������ *DPD�Ȗ��]UDNH�VX�VQRSRYL�

IRWRQD��)RWRQ� MH�NYDQW�HQHUJLMH��RGQRVQR��HQHUJHWVNL�SDNHW���EH]�PDVH�PLURYDQMD��)UHNYHQFLMD� L�

YDOQD�GXåLQD�Ȗ�]UDNH�X�IXQNFLML�HQHUJLMH�VX�RGUHÿHQH�3ODQFN�RYLP�]DNRQRP��MHGQDGåED��

ǻ( KY KF�Ȝ

JGMH�MH�K�3ODQFN�RYD�NRQVWDQWD�F�EU]LQD�VYMHWORVWL�L�Ȝ�YDOQD�GXåLQD�Ȗ�]UDNH��)HUHWLü���������*DPD�

]UDþHQMH� þLQH� HOHNWURPDJQHWVNL� YDORYL� YDOQLK� GXOMLQD� NUDüLK� RG� ��ၱïñ P�� 1DVWDMH� HQHUJLMVNLP�
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SULMHOD]LPD�QHVWDELOQLK� DWRPVNLK� MH]JUL� UDGLRDNWLYQLK� WYDUL�� DQLKLODFLMRP�þHVWLFD� L� XVSRUDYDQMHP�

YUOR�EU]LK�QDELMHQLK�þHVWLFD��'åHODOLMD�������� ,QWHUDNFMD�Ȗ�]UDND�V�PDWHULMRP�VH�RGYLMD�SXWHP�WUL�

QXNOHDUQH� UHDNFLMH�� IRWRHOHNWULþQL� HIHNW�� &RPSWRQRYR� UDVSUãHQMH� L� VWYDUDQMH� SDURYD �)HUHWLü��

������

.DNR�ELVPR�NYDQWLILFLUDOL�XþLQNH�JDPD�]UDþHQMD�NRULVWLPR�GYD�SDUDPHWUD��$SVRUELUDQD�GR]D��'�

RGQRVQR�HQHUJLMD�NRMX�MH�SULPLR�R]UDþHQL�PHGLM��6,�MHGLQLFD�*\�� �-�NJ����L�EU]LQD�GR]H��'
 '�W���

6,� MHGLQLFD�*\Vၱï� %U]LQD�GR]H�'
� RYLVL�R� MDþLQL�SROMD�]UDþHQMD�NRMD�RYLVL�R�DNWLYQRVWL� L]YRUD�WR�

MHVW�EURMX�UDVSDGD�X�YUHPHQX� -DþLQD�SROMD�VPDQMXMH�VH�V�NYDGUDWRP�XGDOMHQRVWL�RG�L]YRUD�]UDþHQMD�

�ZZZ�K�U�]�KU�� %XGXüL� GD� MHGQDNH� GR]H� ]UDþHQMD� L]D]LYDMX� UD]OLþLWH� HINHWH� RYLVQR� R� L]YRUX�

]UDþHQMD� L� VYRMVWYLPD� ELRORãNH� PHWH� XYHGHQD� MH� MHGLQLFD� 6Y� NRMD� L]UDåDYD� HNYLYDOHQWQX� GR]X�

�5HLV]�L�VXU��������

/HWDOQH�VWUXNWXUQH�SURPMHQH�XNOMXþXMX�ORP�ODQFD�'1$��UXSWXUX�VWDQLþQH�PHPEUDQH�LOL�PHKDQLþNR�

RãWHüHQMH� VWDQLþQH� VWLMHQNH� �/DGR� L�<RXVHI�� ������� 7LMHNRP� ]UDþHQMD� GROD]L� GR� RãWHüHQMD�'1$�

NRMH�PRåH�ELWL�SRVOMHGLFD�GLUHNWQRJ�GMHORYDQMD�]UDþHQMD LOL�LQGLUHNWQR�SUHNR�RNVLGDWLYQLK�UDGLNDOD�

QDVWDOLK�UDGLROL]RP�VWDQLþQH�YRGH��)DUNDV� ������ 2ãWHüHQMD�'1$�XNOMXþXMX�GHOHFLMVNH�SURPMHQH�

GXãLþQLK�ED]D�L�ãHüHUD� GLPHUL]DFLMX� MHGQRVWUXNH�L�GYRVWUXNH�ORPRYH�'1$�/\QJGRK�L�6FKDHIHU��

������ .DGD�MH�L]ORåHQD�]UDþHQMX�PROHNXOD�YRGH�VH�LRQL]LUD�L�HNVFLWLUD�WH�SUROD]L�NUR]�QL]�UHDNFLMD�

NRMH� L]D]LYDMX� QMH]LQR� UDVSDGDQMH� QD� L]X]HWQR� UHDNWLYQH� SURGXNWH�� 1DMSULMH� QDVWDMH� SR]LWLYQR�

QDELMHQL� YRGHQL� UDGLNDO� +ၷ2ၰ� L� QHJDWLYQL� VORERGQL� VRODYDWLUDQL� HOHNWURQ� �Hၱ��� 1D� NUDMX� SURFHVD

QL]RP�UHNRPELQDFLMD�QDVWDMX�VOMHGHüH�UHDNWLYQH�VSHFLMH��HၱDT��+Ú��+2Ú��+2ၷÚ��2+ၱ��+ၸ2ၰ�L�+ၷ2ၷ��

�/H� &DHU�� ������ 5HDNWLYQH� VSHFLMH� QDSDGDMX� L� ORPH� RUJDQVNH PROHNXOH� SULVXWQH� X� VWDQLFL�� 1D�

SULPMHU� KLGURNVLOQL� UDGLNDO� L]ELMD� DWRPH� YRGLND� L]� ãHüHUD� L� GXãLþQLK� ED]D� X� PROHNXOL� '1$�

�6WHSDQLN� L� VXU��� ������ 5D]OLNH X�RVMHWOMLYRVWL�PLNURRUJDQL]DPD�QD�GMHORYDQMH� ]UDþHQMD�RYLVH�R�

NHPLMVNRM�L�IL]LNDOQRM�VORåHQRVWL�WH�R�VSRVREQRVWL�SRSUDYND�RãWHüHQMD���)DUNDV���������1DþHOQR�VH�

RVMHWOMLYRVW�SRYHüDYD�SUHPD�VORåHQRVWL�RUJDQL]PD�VWRJD�VX�YLUXVL�QDMPDQMH�RVMHWOMLYL��D� LQVHNWL� L�

SDUD]LWL� QDMYLãH��7DNRÿHU� VSRUH� �EDNWHULMD� L� JOMLYD�� L� FLVWH� �SURWR]RD� L� SDUD]LWD��� REOLFL� NRML� VX� X�

VWDELOQRP� VWDQMX�PLURYDQMD�� L]X]HWQR� VX� RWSRUQH� QD� ]UDþHQMH� V� RE]LURP� GD� VDGUåH�PDOR�'1$�

1DGDOMH�� SRVWRML� PRJXüQRVW� GD� QHSRWSXQR� LQDNWLYLUDQL� PLNURRUJDQL]PL� UD]YLMX� PXWDFLMH� NRMH�

PRJX�GRYHVWL�GR�SRYHüDQH�YLUXOHQFLMH�L�SDWRJHQRVWL�LOL�RWSRUQRVWL�QD�]UDþHQMH� 7DNYL�VX�VOXþDMHYL�
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]DELOMHåHQL� NDGD� VX� RUJDQL]PL� ELOL� L]ORåHQL� SRQDYOMDMXüLP� ]UDþHQMLPD��=ERJ� WRJD� WUHED RGUHGLWL

GR]H�]UDþHQMD�NRMH�X�SRWSXQRVWL�LQDNWLYLUDMX�PLNURRUJDQL]PH��6KHD��������

-HGQD� RG� SUHWSRVWDYNL� JOMLYLþQH� RWSRUQRVWL� QD� LRQL]LUDMXüH� ]UDþHQMH� SURGXNFLMD� MH� SLJPHQWD�

PHODQLQD�� 0HODQLQ� MH� NRPSOHNVDQ� SROLPHU� V� UD]OLþLWLP� VYRMVWYLPD� NRML� PQRJL� RUJDQL]PL�

SURL]YRGH�HQ]LPVNL�L]�UHODWLYQR�MHGQRVWDYQLK�SUHNXUVRUD��'DGDFKRYD�L�VXU����������XVWYUGLOL�VX�GD�

VX� UDGLRSURWHNWLYQD� VYRMVWYD�PHODQLQD� SRVOMHGLFD� VSRVREQRVWL� GD� JDVL� VORERGQH� UDGLNDOH� QDVWDOH�

]UDþHQMHP� L� QD� WDM� QDþLQ� VSULMHþL� RãWHüHQMD�'1$� WH� GD� VXGMHOXMH� X� WUDVGXNFLML� HQHUJLMH� ãWR� þDN�

PRåH�GRYHVWL�GR�SREROMãDQRJ�UDVWD�QHNLK�PHODQL]LUDQLK�JOMLYLFD�QDNRQ�L]ORåHQRVWL�]UDþHQMX��D�]D�

]DãWLWQD�VYRMVWYD RYLVH�L�R�VIHUQRP�SURVWRUQRP UDVSRUHGX þHVWLFD�PHODQLQD�

8VWDQRYLWL�SULNODGQX�GR]X�SULOLþQR�MH�]DKWMHYQR��8�RE]LU�WUHED�X]HWL�EURMQH IDNWRUH��SULURGX�VDPRJ�

REMHNWD��ELRORãNR�RSWHUHüHQMH�L�UDGLRVHQ]LWLYQRVW�PLNURELRORãNH�]DMHGQLFH��9DåQR�MH�X]HWL�X�RE]LU�

L� QHNH� IL]LNDOQH� IDNWRUH� NDR� ãWR� VX� VDGUåDM� YRGH� LOL� WHPSHUDWXUX MHU� L� RQL� XWMHþX� QD�

UDGLRVHQ]LWLYQRVW�PLNURRUJDQL]DPD��7UDQGDILU�L�VXU����������.DGD�VH�SURFMHQMXMH HIHNW�]UDþHQMD�QD�

XQLãWDYDQMH�PLNURRUJDQL]DPD�QDMþHãüH�VH�NRULVWL�YULMHGQRVW�'���RGQRVQR�GHFLPDOQD�UHGXNFLMVND�

GR]D��7KRUQOH\���������7R�MH�GR]D�SRWUHEQD�GD�LQDNWLYLUD�����SRSXODFLMH�WR�MHVW�GD�VH�SRSXODFLMD�

VPDQML ]D� �ORJ�� 0RåH VH LãþLWDWL� L]� NULYXOMH� SUHåLYOMDYDQMD NDR� UHFLSURþQD� YULMHGQRVW� QDJLED�

NULYXOMH�LOL�L]�VOMHGHüH�MHGQDGåEH�

'�� '�ORJ��;ၵ�;�

JGMH� MH� '� DSVRUELUDQD� GR]D�� ;ၵ� SRþHWQL� EURM� RUJDQL]DPD�� ; EURM� SUHåLYMHOLK� RUJDQL]DPD

�7UDQGDILU�L�VXU��������� %LRORãNR�RSWHUHüHQMH�RELþQR�VH�R]QDþDYD�V�&)8��FRORQ\�IRUPLQJ�XQLWV��

*DPD�]UDþHQMH�SULPMHQMXMH�VH�]D�VWHULOL]DFLMX�X�PHGLFLQL��IDUPDFLML�L�DJURQRPLML��D�VYRMX�SULPMHQX

X�NRQ]HUYDFLML REMHNDWD�NXOWXUQH�EDãWLQH ]DSRþLQMH���LK�JRGLQD�SURãORJ� VWROMHüD �6HTXLUD� L� VXU���

������ 7R� MH� IL]LNDOQD� PHWRGD� NRMD� QH� RVWDYOMD� UH]LGXH� QD� SDSLUX�� YLVRNR� MH� SHQHWUDELOQD�� QH�

]DJDÿXMH�RNROLã�WH�VH�X�NUDWNRP�YUHPHQX�PRJX�REUDGLWL�YHOLNL�YROXPHQL�PDWHULMDOD��&DOYR�L�VXU���

������� 'RELYD� VH� VH� QDMþHãüH� RG� &R��� UDGLRL]RWRSD� NRML� NRQWLQXLUDQR� HPLWLUD� JDPD� ]UDNH�

�6HTXLUD�L�VXU����������5HNDOLEUDFLMD�VH�WUHED�SURYRGLWL�VYDNL�PMHVHF�]ERJ�NRQWLQXLUDQRJ�UDVSDGD�L�

SUDWHüHJ� JXELWND�X� UDGLRDNWLYQRVWL� �3UDGR��������3URYRGL� VH�X� ]DWYRUHQRP��GREUR�]DãWLüHQRP� L�

RVLJXUDQRP� SURVWRUX� SRG� VWURJLP� XYMHWLPD� VLJXUQRVWL� �,$($������� /LWHUDUQL� SRGDFL� ]D�

XþLQNRYLWH� GR]H ]UDþHQMD UD]OLþLWL� VX� EXGXüL� GD� LVWD� RYLVL� R� PQRJLP� SDUDPHWULPD� RG� SRþHWQH�
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UD]LQH�NRQWDPLQDFLMH��UDGLRVHQ]LWLYQRVWL�PLNURRUJDQL]DPD L�åHOMHQRJ�HIHNWD�UHGXNFLMH��7DNR�VH�QD�

SULPMHU�]D�VWHULOL]DFLMX�PHGLFLQVNH�RSUHPH�NRULVWH�GR]H�RG��� N*\��]D�NRQWUROX�JOMLYLFD����� N*\�

�.DWXãLQ�5DåHP�L�VXU���������GRN�VH�]D�R]UDþLYDQMH�KUDQH�SUHPD�SUHSRUXNDPD�GR]H�GR��� N*\�

VPDWUDMX�VLJXUQLPD��&DODGR�L VXU����������1HND�RG�SUYLK�LVSLWLYDQMD�R�OHWDOQLP�GR]DPD�]D�JOMLYLFH�

SURYRGLOD�MH�)ORUHV��������WH�]DNOMXþLOD�GD�MH�]D�VYH�JOMLYLþQH�YUVWH�SRWUHEQD�GR]D�RG��� N*\�SUL�

EU]LQL�RG�� N*\�Kၱï��'RN�%XWWHUILHOG���������SUHSRUXþXMH�GR]X�RG���N *\�SUL�EU]LQL�RG�����*\�

Kၱï��7RPD]HOOR�L�VXU����������LVSLWLYDOL�VX�OHWDOQH�GR]H�]D�JOMLYLþQH�VSRUH�QD�SDSLUX X�UDVSRQX�RG���

�� N*\�WH�]DNOMXþLOL�GD�þDN�L�SUL�QDMYLãLP�GR]DPD�MRã�SRVWRMH�YLMDELOQH�VWDQLFH� 8]�WR�VX�LVWUDåLYDOL�

XWMHFDM� SUHGWUHWPDQD� ]UDþHQMX� QD� QMHJRYX� XþLQNRYLWRVW�� 3RND]DOR� VH� GD� VH� XNROLNR� ]UDþHQMX�

SUHWKRGL�VXãHQMH�VSRUH�VX�UH]LVWHQWQLMH�QHJR�NDGD�VX�SULMH�]UDþHQMH�L]ORåHQH�SRYLãHQRM�WHPSHUDWXUL�

L�SRYHüDQRM�YOD]L��3UHWSRVWDYOMD�VH�GD�VX�SRWRQML�XYMHWL�DNWLYLUDOL�SHU]LVWLUDMXüH VSRUH�WH�GD�VX�]ERJ�

WRJD�ELOH�SRGORåQLMH�GMHORYDQMX�]UDþHQMD��0HÿXWLP�XYMHWL�SRYLãHQH�WHPSHUDWXUH�L�YODJH�SRJRGXMX�

UH]LVWHQFLML�EDNWHULMD�NRMH�NRHJL]LVWLUDMX�V�JOMLYLFDPD�SD�VH�QDYHGHQL�WUHWPDQ�QH�SUHSRUXþD��

,VWLP�PHKDQL]PLPD�NRMLPD�GMHOXMH�QD� åLYH�RUJDQL]PH�� ]UDþHQMH�GMHOXMH� L� QD�R]UDþHQL�PDWHULMDO��

3ULMH� SULPMHQH� JDPD� ]UDND� SRWUHEQR� MH� SURFLMHQLWL� HIHNWH� QD� NHPLMVND�� IL]LNDOQD�� IXQNFLRQDOQD� L�

HVWHWVND� VYRMVWYD� PDWHULMDOD�� 0LãOMHQMD� PHÿX� ]QDQVWYHQLFLPD� R� GR]DPD� NRMH� VX� XþLQNRYLWH� ]D�

GHNRQWDPLQDFLMX�� D� GD� LVWRYUHPHQR�QH� XWMHþX� ]QDþDMQR� QD� VYRMVWYD� SDSLUD� SRGLMHOMHQD� VX��1HND�

LVWUDåLYDQMD�WYUGLOD�VX�GD�R]UDþHQL�SDSLU�SRND]XMH�]QDNRYH�XEU]DQRJ�VWDUHQMD�NDR�ãWR�VX�VPDQMHQD�

L]GUåOMLYRVW�L�RWSRUQRVW��SRYHüDQR�åXüHQMH�L�RSüD�NUKNRVW��%XWWHUILHOG��������$GDPR�L�VXU����������

'RN� VX� QHNH� QRYLMH� VWXGLMH� SRND]DOH� GD� RãWHüHQMD� X� � PHKDQLþNR�IL]LNDOQLP� VYRMVWYLPD� L� QLVX�

WROLNR� ]QDþDMQD� �$GDPR� L� VXU��� ������*RQ]DOH] X� VXU��� ������� 6HNXQGDUQL� HIHNWL� RYLVH� L� R� YUVWL�

SDSLUD��)ORUHV���������SRND]DOD�MH�GD�MH�SDSLU�V�YHüLP�VWXSQMHP�FHOXOR]H�RVMHWOMLYLML�QD�]UDþHQMH�RG�

QD�SULPMHU�QRYLQVNRJ�SDSLUD�NRML� VDGUåL� YLãH� OLJQLQD��$GDPR� L� VXU��������� LVSLWLYDOL� VX� UD]OLþLWH�

XYMHWH�X�NRMLPD�VH�SURYRGL�]UDþHQMH�QD�UDVSDGDQMH�FHOXOR]H��0HÿXWLP�QLVX�QDãOL�QL�GD�DWPRVIHUD�

ERJDWD�GXãLNRP�LOL�YDNXXP�NDR�QL�]DVLüHQMH�X]RUDND�YRGRP�SULMH�]UDþHQMD�SULGRQRVH��VPDQMHQMX�

GHVWUXNFLMVNLK�HIHNDWD�

-HGDQ� RG SUREOHPD QH� VDPR� NRG� JDPD� ]UDþHQMD� QHJR� L� VYLK� PHWRGD� NRMH� VH� SULPMHQMXMX X�

GHNRQDWPLQDFLML�NXOWXUQH�EDãWLQH��QHGRVWDWDN�MH�SULNODGQH�PHWRGH�]D�NRQWUROX�XþLQDND��6WHUIOLQJHU�

L�3LQDU���������0HWRGD�L]ERUD�QDMþHãüH�MH�NXOWLYDFLMD�L�EURMDQMH�åLYLK�VWDQLFD��QR�SRVWRMH�YUVWH�NRMH�

QLMH� PRJXüH� X]JRMLWL� QD� KUDQMLYLP SRGORJDPD� X� ODERUDWRULMX� WDNR� GD� VX� PROHNXODUQH� PHWRGH�



�

WHPHOMHQH�QD�'1$�QXåQH�]D�SUDYLOQX�SURFMHQX�PLNURELRORãNLK�]DMHGQLFD�QD�X]URFLPD��(WWDQDXHU�L�

VXU��������� 8þLQNRYLWRVW�UD]OLþLWLK�WHKQLND�WDNR�RYLVL�L�WHKQLFL�NRULãWHQRM�X�NRQWUROL��0LFKHDOVHQ�L�

VXU��� ������� LVSLWLYDOL� VX� NUDWNRWUDMQX� L GXJRWUDMQX� XþLQNRYLWRVW� OLRILOL]DFLMH�� IXPLJDFLMH� HWLOHQ�

RNVLGRP�L�JDPD ]UDþHQMD�QD�UHGXNFLMX SOLMHVQL�V�SDSLUD�L�GRELOL�NRQWUDGLNWRUQH�UH]XOWDWH�NDG�VX WH�

WHKQLNH XVSRUHÿLYDQH NXOWLYDFLMVNLP� L� PROHNXODUQLP� PHWRGDPD�� 7DNR� VX� NXOWLYDFLMVNH� WHKQLNH�

SRND]DOH�XþLQNRYLWRVW�L�JDPD�]UDþHQMD�L�HWLOHQ�RNVLGD�GRN�VX�PROHNXODUQH�WHKQLNH� XWYUGLOH�GD�MH�

GXJRURþQR�XþLQNRYLWD�VDPR�IXPLJDFLMD�V�HWLOHQ�RNVLGRP�

$QWLIXQJDOQD�DNWLYQRVW�JDPD�]UDþHQMD�RYLVQD�MH�R�GR]L��YUVWL�L�QMH]LQRP�VWDGLMX��&LOM�SULPLMHQMHQLK

WHKQLND� QLMH� SRWSXQD� VWHULOQRVW MHU� þDN� L� NDGD� EL� VH� WR� SRVWLJOR� UH]XOWDWL� EL� ELOL� SULYUHPHQL�� YHü�

UHGXNFLMD� PLNURRUJDQL]DPD� QD� RGUHÿHQX� UD]LQX� NDNR� EL� VH� XVSRULOR� SURSDGDQMH� 8]� EURMQH�

WUHWPDQH� L� QMLKRYH� SUHGQRVWL� RQR� ãWR� MH� QDMYDåQLMH� X� NRQ]HUYDFLML� SDSLUQDWH� EDãWLQH� QD� SDSLUX�

VYDNDNR�VX�SUHYHQWLYQH�PMHUH�NRMH�XNOMXþXMX�NRQWUROX�NOLPDWVNLK�XYMHWD�X�SURVWRULPD�SRKUDQH�L�

UHGRYQR�þLãüHQMH��ýLãüHQMH�MH�QDURþLWR�SRGFLMHQMHQR�LDNR�VH�]QD�GD�VH�X�VORMHYLPD�SUDãLQH�QDOD]H�

EURMQH�VSRUH�L�EDNWHULMH�WH�GD�LP�SUDãLQD�VOXåL�NDR�L]YRU�QXWULMHQDWD��6WHUIOLQJHU�L�3LQDU��������
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*OMLYLþQH� NRQWDPLQDFLMH� SDSLUD� L� GRNXPHQWD� SUHGVWDYOMDMX� YHOLNL� SUREOHP� ]D� NQMLåQLFH� L� DUKLYH�

GLOMHP�VYLMHWD� 6�RE]LURP�QD�RVMHWOMLYRVW�SDSLUD�NDR�PDWHULMDOD�SRWUHEQR�MH�NRQWUROLUDWL UDVW�JOMLYLFD�

L� QMLKRYLK� VSRUD� NDNR� EL� VH� XVSRULOR� QMHJRYR� SURSDGDQMH�� *DPD� ]UDþHQMH� NDR� PHWRGD�

GHNRQWDPLQDFLMH� REMHNDWD� NXOWXUQH� EDãWLQH� MH� XþLQNRYLWR� L� VLJXUQR�� 0HÿXWLP� SRQHNDGD� MH�

L]D]RYQR� RGUHGLWL� SULNODGQX� GR]X� V� RE]LURP� QD� ELRUD]QROLNRVW� PLNURRUJDQL]DPD� SULVXWQLK� QD�

REMHNWX�� QMLKRYX NRQFHQWUDFLMX� L RVMHWOMLYRVW� QD� ]UDþHQMH� NDR� L� RVMHWOMLYRVW� VDPRJ� PDWHULMDOD� V�

RE]LURP�GD�L�RQ�SRGOLMHåH�XWMHFDMX�JDPD�]UDND��

&LOM� RYRJ� GLSORPVNRJ� UDGD� MH� SURFLMHQLWL� GR]H� JDPD� ]UDþHQMD NDR� L� EU]LQX� GR]H� SRWUHEQX� ]D�

UHGXNFLMX�JOMLYLþQH�NRQWDPLQDFLMH�SDSLUD�

6SHFLILþQL�VX�FLOMHYL�ELOL�

D��LVSLWDWL�VDVWDY�SULURGQH�PLNRELRWH�QD�SDSLUX

E�� LVSLWDWL�XWMHFDM�GR]D�JDPD�]UDþHQMD�RG��N*\���N*\����N*\� L���N*\�X�GYLMH�EU]LQH�GR]H�����

*\�V� L� ���� *\�V QD� LQKLELFLMX� UDVWD� SOLMHVQL� SULURGQH� PLNRELRWH� L� QDPMHUQR� LQRNXOLUDQH� YUVWH�

&ODGRVSRULXP�VSDKHURVSHUPXP QHSRVUHGQR�QDNRQ�]UDþHQMD�WH�����������L�����GDQ�QDNRQ�]UDþHQMD��
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���� ,VSLWLYDQMH�VDVWDYD�SULURGQH�PLNRELRWH QD SDSLUX�PHWRGRP�UD]UMHÿHQMD

3DSLU� MH� L]UH]DQ� QD� NYDGUDWH� GLPHQ]LMD� ���FP� [� ���FP� L� RVWDYOMHQ� GD� VH� KRPRJHQL]LUD� X�

SODVWLþQRM�YUHüLFL��D�SRWRP L]YDJDQ��3URVMHþQD�MH�PDVD�SDSLUD�L]QRVLOD�����J��.RULãWHQL�SDSLU�

MH� 9HUJH� EHVNLVHOLQVNL� WUDMQL� SDSLU� GLPHQ]LMD� ��� [� ���FP�� JUDPDWXUH� ���J�Pၱð� 8� VWHULOQX�

SROLSURSLOHQVNX�NRQXVQX�HSUXYHWX��W]Y��IDONRQLFX��VWDYH�VH SULSUHPOMHQL�NRPDGLüL�SDSLUD�WH�VH�

GRGD� �PO� SHSWRQVNH� YRGH� L� KRPRJHQL]LUD� YRUWHNVLUDQMHP�� 1D� WDM� QDþLQ� GRELYHQR� MH

UD]UMHÿHQMH RG���ၱï��5D]UMHÿHQMD�RG���ၱð�GR���ၱၪ�SULUHÿXMX�VH�PLMHãDQMHP����ȝ/ SUHWKRGQRJ�V

���ȝ/� SHSWRQVNH� YRGH�� ,]� VYDNRJ� UD]UMHÿHQMD� QDQHVH� VH� ���ȝ/� VXVSHQ]LMH� QD� SRYUãLQX�

VWHULOQH� KUDQMLYH� SRGORJH� X� 3HWULMHYRM� ]GMHOLFL� L� UDYQRPMHUQR� UD]PDåH� VWHULOQLP� VWDNOHQLP�

ãWDSLüHP��W]Y��/�ãWDSLüHP���6YL�VX�X]RUFL�SULUHÿHQL�X�GXSOLNDWX��+UDQMLYD�MH�SRGORJD�0$/7�

HNVWUDNW� DJDU� SURL]YRÿDþD� 6LJPD�$OGULFK�� 3ULSUDYOMD� VH� VXVSHQGLUDQMHP� ��J� SUDKD� X� �/�

GHVWLOLUDQH� YRGH� L� NXKDQMHP� GR� RWDSDQMD�� 7DNR� SULUHÿHQD� SRGORJD� VH� ]DWLP� DXWRNODYLUD��

$XWRNODYLUDQMH� VH� SURYRGL� SUHPD� XYMHWLPD� VWHULOL]DFLMH ]D� PLNURELRORãNH� SRGORJH�� ���� �&��

WODN�����EDU�����PLQXWD��,QNXEDFLMD�X]RUDND�SURYRGL�VH�QD�����&���GR���GDQD��1D�SORþDPD�VH�

L]EURMH�SRUDVOH�NRORQLMH�SUL�þHPX�VH�]D�EURMDQMH�X]LPDMX�RQD�UD]UMHÿHQMD�NRMD�VDGUåH�PDQMH�RG�

����NRORQLMD�

%URM�SOLMHVQL�SR�JUDPX�PDWHULMDOD�&)8�J��FRORQ\�IRUPLQJ�XQLWV��UDþXQD�VH�SUHPD�IRUPXOL�

&)8�J  �
ஊ

ሺଵାǡଵଶሻௗ

Ȉ&�± ]EURM�NRORQLMD�L]EURMHQLK QD�VYLP�SORþDPD

9� YROXPHQ�LQRNXOXPD�X�PLOLOLWULPD�VWDYOMHQ�QD�KUDQMLYX�SRGORJX

Q��± EURM�SORþD�]DGUåDQLK�]D�EURMDQMH�NRG�SUYRJ�UD]UMHÿHQMD

Q��± EURM�SORþD�]DGUåDQLK�]D�EURMDQMH�NRG�GUXJRJ�UD]UMHÿHQMD

G ± UD]UMHÿHQMH�L]�NRMHJ�VX�GRELYHQL�SUYL�EURMHYL
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�����,QRNXODFLMD�SDSLUD�RGDEUDQRP�YUVWRP�SOLMHVQL

&ODGRVSRULXP�VSDKHURVSHUPXP LQRNXOLUDQ�MH�QD�0($�SRGORJX�L�QDNRQ����GDQD�LQNXEDFLMH�QD�

��� �&� L]� SRUDVOLK� VSRUXOLUDMXüLK� NXOWXUD� SULUHÿHQH� VX� VXVSHQ]LMH� SOLMHVQL� X� SHSWRQVNRM� YRGL��

6XVSHQ]LMD� MH� SULSUHPOMHQD� X� NRPRUL� ]D� UDG� SRG� 89� VYLMHWORP� L� X]� SODPHQLN� ���ȝ/�

VXVSHQ]LMH� VWDYOMHQR� MH� X� NLYHWX� WH� MH� GRGDYDQD� YRGD� VD� 7ZHHQRP�� .LYHWD� MH� VWDYOMHQD� X�

GHQ]LWRPHWDU� WH� NDGD� MH� RSWLþND� JXVWRüD� L]QRVLOD� �� GRELOL� VPR NRQFHQWUDFLMX LQRNXOXPD� RG�

�[��ၬ &)8�J�

,]UH]DQL� NRPDGLüL� SDSLUD� VWDYOMHQL� VX� X� VWHULOQH� SROLSURSLOHQVNH� NRQXVQH� HSUXYHWH ���P/� L�

SRGLMHOMHQL� X� GYLMH� VNXSLQH�� 3UYD� VNXSLQD SUHGVWDYOMDOD� MH� SULURGQX� NRQWDPLQDFLMX� SDSLUD� L�

VWDYOMHQD�MH QD�LQNXEDFLMX�����GDQD�SUL�����&�X]��������5Y��1DNRQ�LQNXEDFLMH�X�GXSOLNDWX�MH�

QDVDÿHQ� X]RUDN� PDWHULMDOD�� 'UXJD� VNXSLQD� HSUXYHWD� V� SDSLURP� QDMSULMH� MH� VWHULOL]LUDQD� X�

DXWRNODYX� ����� Û&�����EDU�����PLQXWD���3RWRP� MH� LQRNXOLUDQD� VD� VXVSHQ]LMRP�&ODGRVSRULXP�

VSDKHURVSHUPXP �[��� &)8�J� L� RGPDK� QDVDÿHQD� X� GXSOLNDWX� NDR� NRQWUROD�� 2VWDWDN� MH�

VWDYOMHQ�QD�LQNXEDFLMX�X�JRUH�QDYHGHQLP�XYMHWLPD��1DNRQ�LQNXEDFLMH�REMH�VX�VNXSLQH�X]RUDND�

R]UDþLYDQH�X�GR]DPD�RG��N*\���N*\����N*\�L���N*\�WH�EU]LQDPD�RG���� *\�V L���� *\�V X�

GXSOLNDWX� ]D� VYDNX�GR]X� L� EU]LQX��8]RUFL�SUHGYLÿHQL� ]D� QDVDÿLYDQMH� RGPDK�QDNRQ� ]UDþHQMD�

QDQHVHQL�VX QD�KUDQMLYH�SRGORJH��RVWDOL�SUHGYLÿHQL�]D�QDVDÿLYDQMH����������L�����QDNRQ�]UDþHQMD�

GR�WDGD�VX�þXYDQL�QD�VREQRM�WHPSHUDWXUL�EH]�L]YRUD�YODåQRVWL�

�����=UDþHQMH�X]RUDND

8]RUFL� VX� ]UDþHQL� QD� ,QVWLWXWX� 5XÿHU� %RãNRYLü�� X� /DERUDWRULMX� ]D� UDGLMDFLMVNX� NHPLMX� L�

GR]LPHWULMX�QD�SDQRUDPVNRP�XUHÿDMX�VD����&R�L]YRURP�JDPD�]UDþHQMD��5DåHP�L�VXU����������

7HPSHUDWXUD� NRPRUH ]D� R]UDþLYDQMH� MH� ELOD� RNR� ��� �&�� 2EUDGD� PDWHULMDOD� LRQL]LUDMXüLP�

]UDþHQMHP�VH�SURYRGL�X� VNODGX�V�QDFLRQDOQLP�SUDYLOQLNRP��1DURGQH�QRYLQH�EU������������ L�

PHÿXQDURGQLP� SURSLVLPD� ,62� VWDQGDUGRP� �,QWHUQDWLRQDO�2UJDQL]DWLRQ� IRU� 6WDQGDUGLVDWLRQ����

,62� ������������ 0HGLFDO� GHYLFHV� ±406�5HTXLUHPHQWV� IRU� UHJXODWRU\� SXUSRVHV�� VOLMHGHüL�

PHWRGX�,62����������������6WHULOL]DWLRQ�RI�+HDOWK�&DUH�3URGXFWV�± 5DGLDWLRQ��'R]LPHWULMVND�

PMHUHQMD�SURYRGH�VH�NDNR�EL�VH�SRND]DOR�GD�VX�SUHSRUXþHQH�L�RGUHÿHQH�GR]H�]UDþHQMD�LVSUDYQR�

SUHGDQH� PDWHULMDOX� L]ORåHQRP� ]UDþHQMX� SUHPD� XQDSULMHG� XWYUÿHQLP� GR]QLP PDSDPD�� =D�
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GR]LPHWULMVNR� PMHUHQMH� NRULVWL� VH� VHNXQGDUQL� L� UXWLQVNL� NHPLMVNL� GR]LPHWDU� QD� ED]L�

HWDQRONORUEHQ]HQD��,62�$670��������������/5.'�MH�MHGLQL�ODERUDWRULM�X�+UYDWVNRM�NRML�VH�

EDYL�IXQGDPHQWDOQLP�LVWUDåLYDQMLPD�X�UDGLMDFLMVNRM�NHPLML� L�GR]LPHWULML�� L�NRML� MH�UD]YLR�RYDM�

VYMHWVNL�SUL]QDWL�VWDQGDUGQL�GR]LPHWDU�]D�GR]LPHWULMX�YLVRNLK�GR]D��

3ULSUHPOMHQL�X]RUFL�R]UDþHQL�VX�GR]DPD RG��N*\���N*\����N*\�L����N*\��WH�EU]LQDPD RG�����

*\�V�L������*\�V 6YD�VX�PMHUHQMD�QDSUDYOMHQD�X�GXSOLNDWX��D�UH]XOWDWL�YLMDELOQRVWL�SOLMHVQL�SULMH�L�

QDNRQ�]UDþHQMD�SULND]DQL�VX�NDR�VUHGQMH�YULMHGQRVWL�&)8�J��NDNR�MH�RSLVDQR�X�SRJODYOMX����
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5H]XOWDWL� SUHOLPLQDUQLK� SRNXVD� PLNRORãNH� DQDOL]H� SDSLUD� SULND]DQL� VX� X� 7DEOLFL� �� 3ULURGQX�

NRQWDPLQDFLMX� þLQLOL VX� NYDVFL� L�&ODGRVSRULXP VSS� X� NRQFHQWUDFLML� RG RWSULOLNH� �[��� &)8�J�

5H]XOWDWL�VX�SRND]DOL�GD�MH�L�DXWRNODYLUDQ�SDSLU�SRGORåDQ�NRQWDPLQDFLML�NYDVDFD��DOL�X�QLåRM�UD]LQL�

RG�SULURGQH�NRQWDPLQDFLMH�

8�WDEOLFL����SULND]DQL�VX�UH]XOWDWL�QHR]UDþHQLK�NRQWUROD��3ULURGQX�NRQWDPLQDFLMX�SDSLUD�þLQH�YUVWH�

$VSHUJLOOXV VSS���3HQLFLOOLXP VSS���&ODGRVSRULXP VSS���ELMHOL�PLFHOLML�L�NYDVFL��QDYHGHQH�JOMLYLFH�

WLSLþQR� QDOD]LPR� QD� SDSLUQDWLP PDWHULMDOLPD� X� NQMLåQLFDPD� L� DUKLYLPD� �3LQ]DUL� L� 0RQWDQDUL��

�������*OMLYLFH�VX�QHKRPRJHQR�UDVSUãHQH�QD�SDSLUX�SRND]XMXüL�WRþNDVWX�NRQWDPLQDFLMX��3RþHWQD�

NRQFHQWUDFLMD� L]QRVLOD� MH� �[��� &)8�J�� D� QDNRQ� �� GDQD� LQNXEDFLMH� QD� ��� Û&� L� ���� 5Y�

NRQFHQWUDFLMH�L�SULURGQR�SULVXWQH�PLNRELRWH�L�LQRNXOLUDQLK�SOLMHVQL�&ODGRVSRULXP SRUDVOD�MH����GR�

����SXWD�X�RGQRVX�QD�SRþHWQX�

7DEOLFD���

23,6 &)8�J 9567(
3ULURGQD�NRQWDPLQDFLMD ���[��ð &ODGRVSRULXP L�NYDVFL
$XWRNODYLUDQ�SDSLU ���[��ï .YDVFL
,QRNXODFLMD�V�&ODGRVSRULXP
���ၪ�J��L�DXWRNODYLUDQMH

���[��ï .YDVFL

,QRNXODFLMD�V�&ODGRVSRULXP
���ၪ�J��LQNXEDFLMD���GDQD�����&��
DXWRNODYLUDQMH�QDNRQ�LQNXEDFLMH

� &ODGRVSRULXP

,QRNXODFLMD�V�&ODGRVSRULXP
���ၪ�J��LQNXEDFLMD���GDQD�����&

���[��ၫ &ODGRVSRULXP L�NYDVFL

,QRNXODFLMD�V�3HQLFLOOLXP����ၪ�J��
L�DXWRNODYLUDQMH

� �

,QRNXODFLMD�V�3HQLFLOOLXP ���ၪ�J��
LQNXEDFLMD���GDQD�����&�
DXWRNODYLUDQMH�QDNRQ�LQNXEDFLMH

� 3HQLFLOOLXP L�NYDVFL

,QRNXODFLMD�V�3HQLFLOOLXP ���ၪ�J��
LQNXEDFLMD���GDQD����&

���[��ၪ 3HQLFLOOLXP
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7DEOLFD� �� 5H]XOWDWL�PLNRORãNH� DQDOL]H�SDSLUD� SULURGQH� NRQWDPLQDFLMH� L� LQRNXOLUDQLK� SOLMHVQL�&��

VSKDHURVSHUPXP VD�L�EH]�LQNXEDFLMH�

23,6 &)8�J 9567(

3ULURGQD�NRQDWDPLQDFLMD�
EH]�LQNXEDFLMH

���[��ð &ODGRVSRULXP
NYDVFL

3ULURGQD�NRQWDPLQDFLMD��LQNXEDFLMD���
GDQD

���[��ñ 3HQLFLOOLXP
$VSHUJLOOXV

$XWRNODYLUDQ�SDSLU�LQRNOXDFLMD�V
V�&ODGRVSRULXP��EH]�LQNXEDFLMH

�[��ñ &ODGRVSRULXP

,QRNXOLUDQR�V�
&ODGRVSRULXP�LQNXEDFLMD�
��GDQD

���[��ၪ &ODGRVSRULXP

$QWLIXQJDOQL�HIHNW�JDPD�]UDþHQMH QD�SULURGQR�SULVXWQX�PLNRELRWX�SDSLUD�RYLVDQ�MH�R�GR]L�L�EU]LQL�

GR]H� 1LåH�GR]H�RG���L���N*\�SUL�PDQMRM�EU]LQL�RG�����*\�V�QLVX�XþLQNRYLWH�]D�GHNRQWDPLQDFLMX�

SULURGQH� PLNRELRWH� SDSLUD�� .DR� ãWR� MH� YLGOMLYR� L]� WDEOLFH� �� L� �� VYH� YUVWH� NRMH� VX� SUYRWQR�

]DELOMHåHQH� VX� VH� SRQRYQR� SRMDYLOH� X� NRQFHQWUDFLMDPD� RG� ��������� &)8�J�� 1L� YHüD� EU]LQD�

]UDþHQMH�RG�����*\�V�NRG�GR]H ��N*\ QLMH�XþLQNRYLWD�X�UHGXNFLML�JOMLYLFD�EXGXüL�GD�MH�GRãOR�GR�

RSRUDYND�SULURGQH�PLNRELRWH�GR�SRþHWQH�NRQFHQWUDFLMH�������&)8�J���7DEOLFD�����.DGD�JOHGDPR

WDEOLFX���� L�XWMHFDM�YHüH�EU]LQH�SUL�GR]L RG���N*\�SRND]DOD VH�XþLQNRYLWLMD�RG�� LVWH�SULPLMHQMHQH

EU]LQH� SUL� GR]L �� N*\��0HÿXWLP� GRãOR� MH� GR� RSRUDYND� ELMHOH� SOLMHVQL� � ���� GDQD� RG� ]UDþHQMD� L�

NYDVDFD�����GDQ�RG�]UDþHQMD��DOL�X�QLåRM�NRQFHQWUDFLML�RG�SUYRWQR�SULVXWQH�����&)8�J� ��9LVRNH�

GR]H�RG����L����N*\�SULPLMHQMHQH�SUL�REMH�EU]LQH�LQKLELUDOH�VX�RSRUDYDN�YHüLQH�JOMLYLþQLK�YUVWD�

RVLP�ELMHOH�SOLMHVQL� L�NYDVDFD��.YDVFL� VX�]DELOMHåHQL�����GDQ�SUL�QLåRM�SULPLMHQMHQRM�EU]LQL� �����

&)8�J��NDR� ãWR� MH�YLGOMLYR�X� WDEOLFL� ���%LMHOD�SOLMHVDQ� VH�SRMDYLOD�QHSRVUHGQR�QDNRQ�]UDþHQMD�X�

NRQFHQWUDFLML RG����&)8�J�

,QRNXOLUDQD YUVWD�&� VSKDHURVSHUPXP UH]LVWHQWQD MH�QD�GR]X�RG�� N*\�SUL�REMH�EU]LQH�]UDþHQMD��

8]�NODGRVSRULMH X�QHNLP�X]URFLPD�QDNRQ� ]UDþHQMD� SUL� WRM� GR]L� QDÿHQL� L� NYDVFL� L� ELMHOH� SOLMHVQL�

�WDEOLFD�����1L�YLãH�GR]H�RG������� L����N*\�SUL�QLåRM�EU]LQL�QLVX�XVSMHOH�UHGXFLUDWL�NODGRVSRULMH�

.RQFHQWUDFLMD &� VSKDHURVSHUPXP NUHWDOD�X�YULMHGQRVWLPD�SRþHWQR�SULVXWQH����� &)8�J��LOL�QHãWR�

YLãH����� &)8�J���,SDN�QDYHGHQH�GR]H�SUL�EU]LQL�RG�����*\�V�XJODYQRP�VX�XþLQNRYLWR�LQKLELUDOH�
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RSRUDYDN� NODGRVSRULMD�X]� L]QLPNX� ���� GDQ� SUL� GR]L� RG� ��� N*\��PHÿXWLP� NRQFHQWUDFLMD� MH� ELOD�

JRWRYR������SXWD�QLåD�RG�SRþHWQH �QDNRQ�LQNXEDFLMH�X�YODåQLP�XYMHWLPD��

7DEOLFD��� 3RUDVW�SULURGQH�PLNRELRWH�L�LQRNXOLUDQLK�SOLMHVQL�QD�SDSLUX�QDNRQ�]UDþHQMD�GR]RP�RG���

N*\�L�SUL�EU]LQL�GR]H�RG�����RGQRVQR�����*\�V�

'R]D �N*\
%U]LQD ����*\�V ����*\�V
2SLV 3ULURGQD�PLNRELRWD ,QRNXOLUDQR�V�&��

VSKDHURVSHUPXP
3ULURGQD�PLNRELRWD ,QRNXOLUDQR�V�&��

VSKDHURVSHUPXP
&)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH

�� ���[��ð )XVDULXP
3HQLFLOOLXP�
&ODGRVSRULXP

���[��ၪ &ODGRVSRULXP�
ELMHOD�SOLMHVDQ

���[��ð ELMHOH�
]HOHQR�
ELMHOH��
SUD]QD�
VUHGLãWD

���[��ၪ &ODGRVSRULXP

��� ���[��ð .YDVFL ���[��ၪ &ODGRVSRULXP � � ���[��ñ &ODGRVSRULXP

��� ���[��ñ .YDVFL ���[��ñ .YDVFL
&ODGRVSRULXP

� � ���[��ၪ &ODGRVSRULXP

��� ���[��ï ELMHOD SOLMHVDQ ���[��ð &ODGRVSRULXP�
ELMHOD�SOLMHVDQ

���[��ï ELMHOD�
SOLMHVDQ

���[��ð &ODGRVSRULXP
ELMHOD�SOLMHVDQ

SHSWRQVND�YRGD�NRQWDPLQLUDQD�MH�V�ELMHORP�SOLMHVQL

7DEOLFD� �� 3RUDVW� SULURGQH� PLNRELRWH� L� LQRNXOLUDQLK� SOLMHVQL� QD� SDSLUX� QDNRQ� JDPD� ]UDþHQMD�

GR]RP�RG���N*\�L�SUL�EU]LQL�GR]H�RG�����RGQRVQR�����*\�V�

'R]D �N*\
%U]LQD ���*\�V ����*\�V
2SLV 3ULURGQD�PLNRELRWD ,QRNXOLUDQR�V�&��

VSKDHURVSHUPXP
3ULURGQD�PLNRELRWD ,QRNXOLUDQR�V�&��

VSKDHURVSHUPXP
&)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH

�� � � ���[��� &ODGRVSRULXP � � ���[��ï ELMHOD�
SOLMHVDQ

��� ���[��� $OWHUQDULD ���[��ñ &ODGRVSRULXP ���[��ï ELMHOD�
SOLMHVDQ

� �

��� ���[��ð )XVDULXP ���[��ñ &ODGRVSRULXP � � � �

��� ���[��ð ELMHOD�
SOLMHVDQ

���[��ñ &ODGRVSRULXP ���[��ï NYDVFL ���[��ï ELMHOD�
SOLMHVDQ
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7DEOLFD� �� 3RUDVW� SULURGQH� PLNRELRWH� L� LQRNXOLUDQLK� SOLMHVQL� QD� SDSLUX� QDNRQ� JDPD� ]UDþHQMD�

GR]RP�RG����N*\�L�SUL�EU]LQL�GR]H�RG�����RGQRVQR�����*\�V�

��N*\
%U]LQD ����*\�V ����*\�V
2SLV 3ULURGQD�

PLNRELRWD
,QRNXOLUDQR�V &��
VSKDHURVSHUPXP

3ULURGQD�
PLNRELRWD

,QRNXOLUDQR�V�&��
VSKDHURVSHUPXP

&)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH

�� � � ���[��ñ &ODGRVSRULXP � � � �

��� � � ���[��ñ &ODGRVSRULXP � � ���[��ï &ODGRVSRULXP

��� � � ���[��ၪ &ODGRVSRULXP � � � �

��� � � ���[��ñ &ODGRVSRULXP � � � �

7DEOLFD� �� 3RUDVW� SULURGQH� PLNRELRWH� L� LQRNXOLUDQLK� SOLMHVQL� QD� SDSLUX� QDNRQ� JDPD� ]UDþHQMD�

GR]RP�RG����N*\�L�SUL�EU]LQL�GR]H�RG�����RGQRVQR�����*\�V�

'R]D ��N*\
%U]LQD ����*\�V ����*\�V
2SLV 3ULURGQD�PLNRELRWD ,QRNXOLUDQR�V�&��

VSKDHURVSHUPXP
3ULURGQD�PLNRELRWD ,QRNXOLUDQR�V &��

VSKDHURVSHUPXP
&)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH &)8�J 9UVWH

�� � � � � ���[��ï ELMHOD�
SOLMHVDQ

� �

��� ���[��ð .YDVFL ���[��ၪ &ODGRVSRULXP � � � �

��� � � ���[��ñ &ODGRVSRULXP � � � �

��� � � ���[��ñ &ODGRVSRULXP ���[��ï ELMHOD�
SOLMHVDQ

� �

'����GHFLPDOQD�UHGXNFLMVND�GR]D��RGQRVQR�GR]D�SRWUHEQD�GD�VH�LQDNWLYLUD�����EURMD�SOLMHVQL�WR�

MHVW� GD� VH� EURM� PLNURRUJDQL]DPD� VPDQML� ]D� �ORJ�� 1D� VOLNDPD� �� L� �� SULND]DQ� MH� JUDI� RYLVQRVWL�

ORJDULWPD EURMD� SUHåLYMHOLK� SOLMHVQL� L� SULPLMHQMHQH GR]H� QHSRVUHGQR� QDNRQ� ]UDþHQMD� ,]� SUDYFD�

GRELYHQRJ�QD�JUDIX�L]UDþXQDWH�VX�'���YULMHGQRVWL�]D�REMH�SULPLMHQMHQH�EU]LQH�����L�����*\�V��'���

MH� RGUHÿHQ� NDR� QHJDWLYQD� UHFLSURþQD� YULMHGQRVW� QDJLED� NULYXOMH� �'�� � ���D�� JGMH� MH� D� QDJLE�

NULYOMH���3UL�EU]LQL�RG�����*\�V�GRELYHQD�MH�'�������� N*\�GRN�MH�SUL�EU]LQL���� *\�V�YULMHGQRVW�

'���L]QRVLOD�MH����� N*\�
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6OLND� ��� *UDI� RYLVQRVWL� ORJDULWPD� EURMD� SUHåLYMHOLK� SOLMHVQL� L� GR]H� ]UDþHQMD� X� N*\� ]D� &��

VSKDHURVSHUPXP SUL�EU]LQL�RG�����*\�V�

6OLND� ��� *UDI� RYLVQRVWL� ORJDULWPD� EURMD� SUHåLYMHOLK� SOLMHVQL� L� GR]H� ]UDþHQMD� X� N*\� ]D� &��

VSKDHURVSHUPXP SUL�EU]LQL�RG�����*\�V�

9ULMHGQRVW� '��� RGUHÿXMHPR� NDNR� ELVPR� PRJOL� XVSRUHÿLYDWL� UD]OLþLWH� PLNURRUJDQL]PH� LOL� LVWH�

PLNURRUJDQL]PH�SRG� UD]OLþLWLP�XYMHWLPD� %XGXüL�GD� MH�QHNDGD�]DKWMHYQR�RGUHGLWL� RGJRYDUDMXüX�

GR]X�SR]QDYDQMH�YULMHGQRVWL�'���]D�QHNX�YUVWX�SUL�RGUHÿHQLP�XYMHWLPD�PRåH�RVLJXUDWL� åHOMHQX�
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UHGXNFLMX�PLNURRUJDQL]DPD��,SDN��X�RE]LU�RVLP�UHGXNFLMH�PLNURRUJDQL]DPD�WUHED�X]HWL� L�VWXSDQM�

GHJUDGDFLMH�DUWHIDNWD�NDR�L�VWXSDQM�NRQWDPLQDFLMH��7UDQGDILU�L�VXU����������

.DR� ãWR� VH� YLGL� L]� UH]XOWDWD� QDMUH]LVWHQWQLMLPD� QD� XWMHFDMH� ]UDþHQMH� SRND]DR VH� &�

VSKDHURVSHUPXP�� 8]URNH� UH]LVWHQFLMH� YUVWD� URGD�&ODGVSRULXP QDOD]LPR� X� SURGXNFLML� SLJPHQWD�

PHODQLQD�]D�NRMHJ�VH�SUHWSRVWDYOMD�GD�LPD�UDGLRSURWHNWLYQD�VYRMVWYD� 8�SULORJ�WRM�SUHWSRVWDYNL�LGH�

L� þLQMHQLFD� GD� VX� QHNH� PHODQL]LUDQH� JOMLYLFH� QDÿHQH� QD� SRGUXþMLPD� HNVWUHPQR� YLVRNH�

UDGLRDNWLYQRVWL� NDR� ãWR� VX� UHDNWRU� X� ýHUQRELOX�� VYHPLUVND� VWDQLFD� L� SODQLQH� QD� $QWDUWLFL�

�'DGDFKRYD L� &DVDGHYDOO� ������ .DR�ãWR�MH�YHü�VSRPHQXWR�'DGDFKRYD�L�VXU����������]DNOMXþLOL�VX�

GD� VX� UDGLRSURWHNWLYQD� VYRMVWYD� PHODQLQD� SRVOMHGLFD� QMHJRYRJ� NHPLMVNRJ� VDVWDYD�� KYDWDQMD�

VORERGQLK� UDGLNDOD� NDR� L� VSHFLILþQRJ� SURVWRUQRJ� UDVSRUHGD� þHVWLFD� PHODQLQD� X� VWDQLFL�� .RG�

NYDVDFD�L�ELMHOH�SOLMHVQL�SRWUHEQR�MH��QDSUDYLWL�GRGDWQD�PROHNXODUQR�ELRORãND�LVSLWLYDQMD�NDNR�EL�

VH�GRELR�EROML�XYLG�X�PHKDQL]DP�QMLKRYH�RWSRUQRVWL�QD�YLVRNH�GR]H�]UDþHQMD�
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$QWLIXQJDOQL�XþLQDN�JDPD�]UDþHQMD�RYLVDQ�MH�R�GR]L�L�EU]LQL�GR]H��1DMQLåD�SULPLMHQMHQD GR]D�RG��

N*\��DOL�SUL�YHüRM�EULQL�XþLQNRYLWR� MH� UHGXFLUDOD�YHüLQX�JOMLYLFD�QD�JRWRYX� LVWX�UD]LQX�NDR�L�RQD�

NRMD�MH�ELOD�SULMH�LQNXEDFLMH��RVLP�RQLK�URGD�&ODGRVSRULXP� 'R]H�RG�������L����N*\�SUL�YLãRM�VX�

EU]LQL ELOH�XþLQNRYLWH�X�VX]ELMDQMX�L�SULURGQR�SULVXWQH�PLNRELRWH�L�LQRNXOLUDQH�YUVWH�&ODGRVSRULXP

VSKDHURVSHUPXP�� 9UVWH� URGD� &ODGRVSRULXP�� NYDVFL� L� ELMHOD� SOLMHVDQ� SRND]DOL� VX� VH�

QDMUH]LVWHQWLQLMLP� JOMLYLFDPD� QD� JDPD� ]UDþHQMH� SRJRWRYR� SUL� QLåRM� EU]LQL� ]UDþHQMD� ,]� UH]XOWDWD�

SRNXVD�RGUHÿHQH�VX�L�'���YULMHGQRVWL�NRMH�]D�QLåX�EU]LQX�]UDþHQMD�L]QRVL�������N*\��GRN�]D�YLãX�

L]QRVL� ���� N*\�� 3RWUHEQR� MH� SURYHVWL� NHPLMVNX� DQDOL]X� SDSLUD� NDNR� EL� VH� GRELR� EROML� XYLG� X�

XWMHFDM� RGUHÿHQLK� GR]D� L� EU]LQD� ]UDþHQMD� QD� VDVWDY� SDSLUD� =D� XþLQNRYLWX� MH� SULPMHQX� JDPD�

]UDþHQMH�X�NRQ]HUYDFLML�SDSLUQDWLK�REMHNDWD�NXOWXUQH�EDãWLQH�SRWUHEDQ�LQWHUGLVFLSOLQDUQL�SULVWXS�
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$GDPR�0��%UL]]L�0��0DJDXGGD�*��0DUWLQHOOL�*��3ORVVL�=DSSDOD�0��5RFFKHWWL�)��6DYDJQRQH�)��

*DPPD�UDGLDWLRQ�WUHDWPHQW�RI�SDSHU�LQ�GLIIHUHQW�HQYLURQPHQWDO�FRQGLWLRQV�FKHPLFDO��SK\VLFDO�DQG�

PLFURELRORJLFDO�DQDO\VLV��5HVWDXUDWRU��������������������

$GDPR�0��*LRYDQRWWL�0��0JDDXGGD�*��3ORVVL�=DSSDOD�0��5RFKHWWL�)��5RVVL�*��(IIHFW�RI�JDPPD�

UD\V�RQ�SXUH�FHOOXORVH�SDSHU�DV�PRGHO�IRU�WKH�VWXG\�RI�WKH�WUHDWPHQW�RI�ELRORJLFDO�UHFRYHU\�RI�

ELRGHWHULRUDWHG�ERRNV��5HVWDXUDWRU������� ����������

$UGHOHDQ��(���	0HOQLFLXH�3XLFD��1���&RQVHUYDWLRQ�RI�SDSHU�GRFXPHQWV�GDPDJHG�E\�IR[LQJ��(XU�-�

6FL�7KHRO�����������������������

%DOODUG��0:��%DHU��16��(WK\OHQH�R[LGH�IXPLJDWLRQ��UHVXOWV�DQG�ULVN�DVVHVVPHQW��5HVWDXUDWRU��

�����������������

%XWWHU¿HOG��)��-��7KH�3RWHQWLDO�/RQJ�WHUP�(IIHFWV�RI�*DPPD�5DGLDWLRQ�RQ�3DSHU��6WXG�&RQVHUY��

��������� ���±����

&DODGR�7��9HQkQFLR�$��$EUXQKRVD�/��,UUDGLDWLRQ�IRU�0ROG�DQG�0\FRWR[�&RQWURO��$�5HYLHZ��

&RPSU�5HY�)RRG�6FL�)RRG�6DI����������������������

&DOYR�$0���'RFWHUV�$���0LUDQGD�09���6DSDUUDW�0&1��7KH�8VH�RI�*DPPD�5DGLDWLRQ�IRU�WKH�

7UHDWPHQW�RI�&XOWXUDO�+HULWDJH�LQ�WKH�$UJHQWLQH�1DWLRQDO�$WRPLF�(QHUJ\�&RPPLVVLRQ��3DVW��

3UHVHQW��DQG�)XWXUH��8��$SSOLFDWLRQV�RI�5DGLDWLRQ�&KHPLVWU\�LQ�WKH�)LHOGV�RI�,QGXVWU\��

%LRWHFKQRORJ\�DQG�(QYLURQPHQW��7RSLFV�LQ�&XUUHQW�&KHPLVWU\�&ROOHFWLRQV��6SULQJHU��&KDP� ��

������VWU� ��������

&UDJJ 60� %HFNKDP��*7�%UXFH�1&��%XJJ�7'+��'LVWHO�'/��'XSUHH�3��(W[DEH�$*��*RRGHOO�%6��

-HOOLVRQ�-��0F*HHKDQ�-(��0F4XHHQ�0DVRQ�6-�6FKQRUU�.��:DOWRQ�3+��:DWWV�-(0��=LPPHU�0�

/LJQRFHOOXORVH�GHJUDGDWLRQ�PHFKDQLVPV�DFURVV�WKH�WUHH�RI�OLIH��&XUU�2SLQ�&KHP�%LRO������������

���±���

&UDLJ�5��$OWHUQDWLYH�DSSURDFKHV�WR�WKH�WUHDWPHQW�RI�PRXOG�� ELRGHWHULRUDWLRQ�� DQ�LQWHUQDWLRQDO�

SUREOHP��3DS�&RQVHUY�����������������
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'DGDFKRYD�(��%U\DQ�5$��+RZHOO�5&��6FKZHLW]HU�$'��$LVHQ�3��1RVDQFKXN�-'��&DVDGHYDOO�$��

5DGLRSURWHFWLYH�SURSHUWLHV�RI�PHODQLQ�DUH�D�IXQFWLRQ�RI�LWV�FKHPLFDO�FRPSRVLWLRQ��IUHH�VWDEOH�

UDGLFDO�SUHVHQFH�DQG�VSDWLDO�DUUDQJHPHQW� 3LJPHQW�&HOO�0HODQRPD�5HV� �������������±����

'DGDFKRYD�(��&DVDGHYDOO�$��,RQL]LQJ�UDGLDWLRQ��KRZ�IXQJL�FRSH��DGDSW��DQG�H[SORLW�ZLWK�WKH�KHOS�
RI�PHODQLQ��&XUU�2SLQ�0LFURELRO�����������������������

'DQLHOV�9'��7KH�&KHPLVWU\�RI�SDSHU�FRQYHUVDWLRQ��&KHP��6RF��5HY��������������������

'HDFRQ�-��)XQJDO�%LRORJ\��%ODFNZHOO�3XEOLVKHUV��������&DPEULGJH��0DVVDFKXVHWWV�

'åHODOLMD�0��,RQL]LUDMXüH�]UDþHQMH�X�ELRVIHUL��LQWHUQD�VNULSWD���6SOLW� ������6YHXþLOLãWH�X�6SOLWX��

.HPLMVNR�WHKQRORãNL�IDNXOWHW��VWU�����

(WWHQDXHU�-��3LxDU�*��/RSDQGLF�.��6SDQJO�%��(OOHUVGRUIHU�*��9RLWO�&��6WHUIOLQJHU�.��0LFUREHV�RQ�

EXLOGLQJ�PDWHULDOV�² HYDOXDWLRQ�RI�'1$�H[WUDFWLRQ�SURWRFROV�DV�FRPPRQ�EDVLV�IRU�PROHFXODU�

DQDO\VLV��6FL�7RWDO�(QYLURQ���������������±���

)DUNDV�-� ,UUDGLDWLRQ�IRU�EHWWHU�IRRGV� 7UHQGV�)RRG�6FL�7HFKQRO������� �������±��

)HUHWLü�'��8YRG�X�QXNOHDUQX�HQHUJHWLNX��GUXJR�GRSXQMHQR�L]GDQMH���âNROVND�NQMLJD���������

=DJUHE��VWU� ������

)OLHGHU��)� $FWLRQ�GHV�GLIIpUHQWV�SURGXLWV�IRQJLFLGHV�HW�LQVHFWLFLGHV��XWLOLVpV�HQ�FRQVHUYDWLRQ�VXU�OD�

UpVLVWDQFH�SK\VLFR�FKLPLTXH�GHV�SDSLHUV��8���WK�-RLQW�0HHWLQJ�RI�WKH�,&20�&RPPLWWHH�IRU�

0XVHXP�/DERUDWRULHV�DQG�RI�WKH�6XE�&RPPLWWHH�IRU�WKH�&DUH RI�3DLQWLQJV��1HZ�<RUN��,&20��

����� VWU� �±���

)ORUHV�6&3� *DPPD�UDGLDWLRQ�DV�IXQJLFLGH�DQG�LWV�HIIHFWV�RQ�SDSHU��-�$P�,QVW�&RQVHUY������������

�����

)ORULDQ�0/� )XQJDO�)DFWV��$UFKHW\SH�SXEOLFDWLRQV��/RQGRQ� ����� VWU� ����

*DOOR�)��3DVTXDULHOOR�)� )R[LQJ��LSRWHVL�VXOO
RULJLQH�ELROyJLFD� %ROO�,VW�&HQW�SHU�3DWRO�/LEUR�

����� ��� ���±����E

*DOOR�)��9DOHQWL�3��&RDOL]]L�3��3DVTXDULHOOR�*��6FRUUDQR��0��6FORFFKL��0&� 0DJJL��2��3HUVLDQL��

$0��5HVHDUFK�RQ�WKH�YLDELOLW\�RI�IXQJDO�VSRUHV�LQ�UHODWLRQ�WR�GLIIHUHQW�PLFURFOLPDWHV�DQG�GLIIHUHQW�

PDWHULDOV��,Q��)HGHULFL��&���0XQDIR��3�)���(GV�������� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RQVHUYDWLRQ�



��

DQG�5HVWRUDWLRQ�RI�$UFKLYDO�DQG�/LEUDU\�0DWHULDOV��$SULO�������*3�3DOXPER��3DOHUPR��VWU������

����

*RQ]DOH]�0(��&DOYR�$0��.DLUL\DPD�(��������*DPPD�UDGLDWLRQ�IRU�SUHVHUYDWLRQ�RI�ELRORJLFDOO\�

GDPDJHG�SDSHU��5DGLDW�3K\V�&KHP������� ������������

,$($�8VHV�RG�LRQL]LQJ�UDGLDWLRQ�IRU�WDQJLEOH�FXOWXUDO KHULWDJH�FRQVHUYDWLRQ��������VWU��� ��������

�������

.DDUDNDLQHQ�3��5LQWDOD�+��9HSVDODLQHQ�$��+\YDULQHQH�$��1HYDODLQHQ�$��0HNOLQ�7��0LFURELDO�

FRQWHQW�RI�KRXVH�GXVW�VDPSOHV GHWHUPLQHG�ZLWK�T3&5��6FL�7RWDO�(QYLURQ�����������������± ������

.DWXãLQ�5DåHP�%��-DJLü�5��%UDXQ�0��5DGLMDFLMVND�PHWRGD�X�VSDãDYDQMX�SUHGPHWD�NXOWXUQH�

EDãWLQH�X�VOXþDMHYLPD�XJURåHQRVWL�ãLULK�UD]PMHUD��=ERUQLN�UDGRYD�'HYHWRJ�VLPSR]LMD�+UYDWVNRJ�

GUXãWYD�]D�]DãWLWX�RG�]UDþHQMD��=DJUHE��������������

/DFH\�-��6SRUH�GLVHUVDO�LWV�UROH�LQ HFRORJ\�DQG�GLVHDVH��WKH�%ULWLVK�FRQWULEXWLRQ�WR�IXQJDO�

DHURELRORJ\��0\FRO�5HV���������������������

/DGR�%+��<RXVHI�$(� $OWHUQDWLYH�IRRGဨSUHVHUYDWLRQ�WHFKQRORJLHV��HIILFDF\�DQG�

PHFKDQLVPV� 0LFURE�,QIHFW������� ������±���

/H�&DsU�6� :DWHU�UDGLRO\VLV��LQIOXHQFH�RI�R[LGH�VXUIDFHV�RQ�+� SURGXFWLRQ�XQGHU�LRQL]LQJ�

UDGLDWLRQ� :DWHU���������������

/\QJGRK�5+��6KDHIHU�+)��������(OHPHQWDU\�OHVLRQV�LQ�'1$�VXEXQLWV��HOHFWURQ��K\GURJHQ�DWRP��

SURWRQ��DQG�K\GULGH�WUDQVIHUV��$FF�&KHP�5HV ��� ��������

0HLHU�&��3HWHUVHQ��.��6FKLPPHOSLO]H�$XI�3DSLHU± (LQ�+DQGEXFK�)�U�5HVWDXUDWRUHQ��7|QQLQJ��

*HUPDQ\��'HU�$QGHUH�9HUODJ� ����� VWU� ����

0HQGHV�*��%UDQGDR�756��6LOYD�&/0��(WK\OHQH�R[LGH�VWHULOL]DWLRQ�RIPHGLFDO�GHYLFHV��D�UHYLHZ��

$P�-�,QIHFW &RQWURO��������������������

0LFKDHOVHQ�$��3LxDU�*��3LQ]DUL�)��0ROHFXODU�DQG�0LFURVFRSLFDO�,QYHVWLJDWLRQ�RI�WKH�0LFURIORUD�

,QKDELWLQJ�D�'HWHULRUDWHG�,WDOLDQ�0DQXVFULSW�'DWHG�IURP�WKH�7KLUWHHQWK�&HQWXU\� 0LFURELDO�

(FRORJ\���������������������



��

0LFKDHOVHQ�$��3LQ]DUL�)��%DUEDELHWROD�1��3LQDU�*��0RQLWRULQJ�WKH�HIIHFWV�RI�GLIIHUHQW�

FRQVHUYDWLRQ�WUHDWPHQWV�RQ�SDSHU�LQIHFWLQJ�IXQJL� ,QW�%LRGHWHU�%LRGHJU���������������������

0LFKDHOVHQ $��3LQ]DUL�)��5LSND�.��/XELW]�:��3LxDU�*��$SSOLFDWLRQ�RI�PROHFXODU�WHFKQLTXHV�IRU�

LGHQWLILFDWLRQ�RI�IXQJDO�FRPPXQLWLHV�FRORQLVLQJ�SDSHU�PDWHULDO��,QWO�%LRGHWHU�%LRGHJU������� ����

�������

0LFKDHOVHQ��$��3LxDU�*��0RQWDQDUL�0��3LQ]DUL�)��%LRGHWHULRUDWLRQ�DQG�UHVWRUDWLRQ�RI�D���WK�

FHQWXU\�ERRN�XVLQJ�D�FRPELQDWLRQ�RI�FRQYHQWLRQDO�DQG�PROHFXODU�WHFKQLTXHV��D�FDVH�VWXG\� ,QW�

%LRGHWHU�%LRGHJU������� �������������

1LWWHUXV��0��)XQJL�LQ�DUFKLYHV�DQG�OLEUDULHV��$�OLWHUDU\�VXUYH\��5HVWDXUDWRU�����������������

3LQKHLUR�$&��0DFHGR�0)��-XUDGR�9��6DL]�-LPHQH]�&��9LHJDV�&��%UDQGDR�-��5RVDGR�/��0RXOG�

DQG�\HDVW�LGHQWL¿FDWLRQ�LQ�DUFKLYDO�VHWWLQJV��SUHOLPLQDU\�UHVXOWV�RQ�WKH�XVH�RI�WUDGLWLRQDO�PHWKRGV�

DQG�PROHFXODU�ELRORJ\�RSWLRQV�LQ�3RUWXJXHVH�DUFKLYHV� ,QW�%LRGHWHU�%LRGHJU� ������������������

3LQ]DUL�)��&LDOHL�9��%DUEDELHWROD�1� 0HDVXUHPHQW�RI�WKH�PLFUR�DHURIORUD�GHWHULRUDWLQJ�

SRWHQWLDOLWLHV�LQ�WKH�LQGRRU�HQYLURQPHQWV��3UHVHUY�6FL������� �����±���

3LQ]DUL��)��0RQWDQDUL��0��0RXOG�JURZWK�RQ�OLEUDU\�PDWHULDOV�VWRUHG�LQ�FRPSDFWXV�W\SH�VKHOYLQJ�

XQLWV��8� 6LFN�%XLOGLQJ�6\QGURPH�LQ�3XEOLF�%XLOGLQJV�DQG�:RUNSODFHV��$EGXO�:DKDE�$O�

6XODLPDQ��6$��XUHGQLN��6SULQJHU�%HUOLQ� (OVHYLHU��������VWU� ���±����

3RQFH�-LPHQH]�0��7RUDO�)��)RUQXH�(��$QWLIXQJDO�SURWHFWLRQ�DQG�VL]LQJ�RI�SDSHU�ZLWK�FKLWRVDQ�

VDOWV�DQG�FHOOXORVH�HWKHUV��3DUW����SK\VLDFO�HIIHFWV� -�$P�,QVW�&RQVHUYDW����������� ��������

3UDGR�*� *DPPDဨLUUDGLDWLRQ�HIIHFW����&R��LQ�IXQJL�IUHTXHQF\�RI�SHDQXW�LQ�QDWXUD�DQG�DIWHU�

VWRUDJH��/DYUDV��0LQDV�*HUDLV��%UDVLO��������8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV�

3ULFH�/�2���0DQDJLQJ�D�0ROG�,QYDVLRQ��*XLGHOLQHV�IRU�'LVDVWHU�5HVSRQVH��&&$+$�7HFKQLFDO�

6HULHV�1R�����&RQVHUYDWLRQ�&HQWHU�IRU�$UW�DQG�+LVWRULF�$UWLIDFWV��3KLODGHOSKLD��3$�������

5HLV]��-$��%DQVDO�1��4LDQ�-�=KDR�:�)XUGXL�&0��(IIHFWV�RI�,RQL]LQJ�5DGLDWLRQ�RQ�%LRORJLFDO�

0ROHFXOHV�0HFKDQLVPV�RI�'DPDJH�DQG�(PHUJLQJ�0HWKRGV�RI�'HWHFWLRQ��$QWLR[LG�5HGR[�6LJQDO���

�������������VWU����±�����



��

6HTXHLUD�6��&DEULWD�(-��0DFHGR�0)��$QWLIXQJDOV�RQ�SDSHU�FRQVHUYDWLRQ��$Q�RYHUYLHZ� ,QW�

%LRGHWHU�%LRGHJU������� ����������

6KHD�.0��7HFKQLFDO�UHSRUW��LUUDGLDWLRQ�RI�IRRG� 3HGLDWULFV������� ���������±���

6WHSDQLN�7��.RVW�'� 1RZLFNL�7��*DED�'�� (IIHFWV�RI�HOHFWURQ�EHDP�LUUDGLDWLRQ�RQ�GHR[\QLYDOHQRO�

OHYHOV�LQ�GLVWLOOHUV��GULHG�JUDLQ�DQG�VROXEOHV�DQG�LQ�SURGXFWLRQ�LQWHUPHGLDWHV� )RRG�$GGLW�&RQWDP��

��������������±��

6WHUIOLQJHU�.��3LQDU�*��0LFURELDO�GHWHULRUDWLRQ�RI�FXOWXUDO�KHULWDJH�DQG�ZRUNV�RI�DUW�� WLOWLQJ�DW�

ZLQGPLOOV"�$SSO�0LFURELRO�%LRWHFKQRO����������������±������

6WHUÀLQJHU�.��3LQ]DUL�)������� 7KH�UHYHQJH�RI�WLPH��IXQJDO�GHWHULRUDWLRQ�RI�FXOWXUDO�KHULWDJH�ZLWK�

SDUWLFXODU�UHIHUHQFH�WR�ERRNV��SDSHU�DQG�SDUFKPHQW��(QYLURQ�0LFURELRO ����������±����

6WHUIOLQJHU�.��)XQJL��7KHLU�UROH�LQ�GHWHULRUDWLRQ�RI�FXOWXUDO�KHULWDJH��)XQJDO�%LRO�5HY ����������

��±����

6WUDVVEHUJ 5� 7KH�8VH�RI�)XPLJDQWV�LQ�$UFKLYDO�5HSRVLWRULHV��$P $UFK������������������

6]F]HSDQRZVND�+��&DYDOLHUH�$5��)XQJDO�GHWHULRUDWLRQ�RI���WK�DQG���WK�FHQWXU\�GRFXPHQWV��D�

FDVH�VWXG\�RI�WKH�7LOJKPDQ�)DPLO\�&ROOHFWLRQV��:\H�+RXVH��(DVWRQ��0DU\ODQG� ,QW�%LRGHWHU�

%LRGHJU� ����������������������

7KRUQOH\��0�-��5DGLDWLRQ�5HVLVWDQFH�DPRQJ�EDFWHULD� -��$SSO��%DFWHULRO������� �����������

7RPD]HOOR�*&��:LHQGO�0��0D[LPLOLQDR�)��7KH�DSSOLFDELOLW\�RI�JDPPD�UDGLDWLRQ�WR�WKH�FRQWURO�RI�

IXQJL�LQ�QDWXUDOO\�FRQWDPLQDWHG�SDSHU��5HVWDXUDWRU������� ���������

7UDQGDILU�/��=RULOD�)/��$OH[DQGUX�0��(QH�0��&RQVWDQWLQ�0��$OLVWDU�$��&XWUXELQLV�0��,RUGDFKH�

2��6WDQFXOHVFX�5,��5DGLRUHVLVWDQFH�RI�ELRGHJUDGDWLRQ�IXQJL�DQG�LWV�LPSRUWDQFH�LQ�HVWDEOLVKLQJ�WKH�

GHFRQWDPLQDWLRQ�GRVH��,&$06�9��%XNXUHãW��������VWU����������

8WMHFDM�JDPD�]UDþHQMD�QD�SUHGPHWH�NXOWXUQH�EDãWLQH�RG�RUJDQVNLK�PDWHULMDOD���������

KWWS���ZZZ�K�U�]�KU��SULVWXSOMHQR�����������

9DOHQWLQ�1���3UHXVVHU�)� ,QVHFW�FRQWURO�E\�LQHUW�JDVHV�LQ�PXVHXPV��DUFKLYHV�DQG�OLEUDULHV��

5HVWDXURWU������� ���������



��

9DOHQWLQ�1��0LFURELDO�FRQWDPLQDWLRQ�LQ�DUFKLYHV�DQG�PXVHXPV��KHDOWK�KD]DUGV�DQG�SUHYHQWLYH�

6WUDWHJLHV�XVLQJ�DLU�YHQWLODWLRQ�6\VWHP�,Q��3URFHHGLQJV�RI�WKH�([SHUWV�5RXQGWDEOH�RQ�6XVWDLQDEOH�

&OLPDWH�0DQDJHPHQW�6WUDWHJLHV��6SDLQ��������VWU������

9DOHQWLQ�1��0LFURRUJDQLVPV�LQ�0XVHXP�&ROOHFWLRQV��&RDOLWLRQ��������VWU�����



��

��6$ä(7$.

9HOLNL�GLR�NXOWXUQH�EDãWLQH�þLQH�REMHNWL�RG�SDSLUQDWLK�PDWHULMDOD��.DR�WDNYL� L]UD]LWR�VX�SRGORåQL�

NRQWDPLQDFLML� JOMLYLFDPD� NRMH� VYRMLP� GMHORYDQMHP� XEU]DYDMX� QMHJRYR� SURSDGDQMH�� -HGQD� RG�

QDMSRJRGQLMLK� PHWRGD� ]D� ]DXVWDYOMDQMH� GHVWUXNWLYQRJ� GMHORYDQMD� JOMLYLFD� MH� JDPD� ]UDþHQMH�� 8�

RYRP� MH� UDGX� LVSLWLYDQ� XWMHFDM� JDPD� ]UDþHQMD� QD� SULURGQX� PLNRELRWX� SDSLUD� WH� XWMHFDM� QD�

LQRNXOLUDQRJ�VHNXQGDUQRJ�NRORQL]DWRUD��YUVWX &ODGRVSRULXP�VSKDHURVSHUPXP��8]RUFL�VX�WUHWLUDQL�

SRPRüX� L]YRUD� X� /DERUDWRULMX� ]D� UDGLMDFLMVNX� NHPLMX� L� GR]LPHWULMX� �/5.'�� ,QVWLWXWD� 5XÿHU�

%RãNRYLü��,5%���3ULPLMHQMHQH�VX�DSVRUSFLMVNH�GR]H�RG����������L����N*\�X�GYLMH�EU]LQH�]UDþHQMD�

����*\�V� L� ����*\�V��0LNURELRORãND� DQDOL]D� R]UDþHQLK� X]RUDND� SURYHGHQD� MH� QHSRVUHGQR� QDNRQ�

]UDþHQMD�WH�����������L�����GDQ�QDNRQ�]UDþHQMD�

8þLQDN� JDPD� ]UDþHQMH� RYLVDQ� MH� R� GR]L� L� R� EU]LQL� GR]H�� ,]� GRELYHQLK� UH]XOWDWD� YLGOMLYR� MH� GD�

QDMQLåD�GR]D�RG�� N*\�QLMH�XþLQNRYLWD�X�UHGXNFLML�SOLMHVQL�QL�SUL�QLåRM�QL�SUL�YLãRM�EU]LQL�GR]H��'RN�

VX� YHüH� GR]H� RG� ��� ��� L� ��� N*\� SUL� YLãRM� EU]LQL� XþLQNRYLWR� UHGXFLUDOH� L� SULURGQX�PLNRELRWX� L�

LQRNXOLUDQX� YUVWX� &� VSKDHURVSHUPXP� 7R� SRWYUÿXMH� L� L]UDþXQDWD� YULMHGQRVW� '��� �GHFLPDOQD�

UHGXNFLMVND� GR]D��� RGQRVQR� GR]D� SRWUHEQD� GD� VH� LQDNWLYLUD� ���� RG� SRþHWQRJ� EURMD� SOLMHVQL X�

X]RUNX��NRMD�]D &� VSKDHURVSHUPXP L EU]LQX�]UDþHQMD�����*\�V�L]QRVL�������N*\��D�]D�EU]LQX�����

N*\� L]QRVL� ����� N*\�� 3RWUHEQR� MH� GDNOH� QDüL� RGJRYDUDMXüX� GR]X� NRMD� üH� UHGXFLUDWL�

PLNURRUJDQL]PH� QD� SULKYDWOMLYX� UD]LQX�� D� LVWRYUHPHQR� LPDWL� PLQLPDOQL� QHJDWLYQL� XþLQDN� QD�

NHPLMVNL�VDVWDY�SDSLUD�VWRJD�VX�X�WRP�SRGUXþMX�SRWUHEQD�GDOMQMD�LVSLWLYDQMD�

=D� XþLQNRYLWX� MH� SULPMHQX� JDPD� ]UDþHQMH� X� NRQ]HUYDFLML� SDSLUQDWLK� REMHNDWD� NXOWXUQH� EDãWLQH�

SRWUHEDQ�LQWHUGLVFLSOLQDUQL�SULVWXS�



��

6800$5<

0DMRU� SDUW� RI� FXOWXUDO� KHULWDJH� LV�PDGH� XS� RI� SDSHU�EDVHG�PDWHULDOV�� $V� VXFK�� WKH\� DUH� KLJKO\�

VXVFHSWLEOH� WR� IXQJDO� FRQWDPLQDWLRQ��ZKLFK�FDXVHV�SDSHU� WR GHFD\��2QH�RI� WKH�PRVW� FRQYHQLHQW�

PHWKRGV�RI�VWRSSLQJ�WKH�GHVWUXFWLYH�DFWLRQ�RI�IXQJL�LV�JDPPD�LUUDGLDWLRQ� 7KLV�SDSHU�ZDV�DLPHG�

WR� DVVHVV� WKH� LQIOXHQFH� RI� JDPPD� LUUDGLDWLRQ RQ� WKH QDWXUDOO\� RFFXUULQJ�P\FRELRWD DV� ZHOO� DV�

DUWLILFLDOO\� LQRFXODWHG VHFRQGDU\� FRORQL]HU�&ODGRVSRULXP� VSKDHURVSHUPXP� ,QRFXODWHG� VDPSOHV�

KDYH�EHHQ� WUHDWHG�E\� WKH�/DERUDWRU\� IRU� UDGLDWLRQ�FKHPLVWU\� DQG�GRVLPHWU\� RI�5XÿHU�%RãNRYLü�

,QVWLWXWH�VRXUFH��'RVHV�RI����������DQG����N*\�ZHUH�DSSOLHG�DW�WZR�GRVH�UDWHV�RI�����DQG�����*\�V��

0LFURELRORJLFDO�DQDO\VLV�RI�LUUDGLDWHG�VDPSOHV�ZDV�FRQGXFWHG�LPPHGLDWHO\�DIWHU�UDGLDWLRQ�DQG�RQ�

�������DQG����GD\V�DIWHU�UDGLDWLRQ�

)XQJLFLGDO� HIIHFW� RI� JDPPD� UDGLDWLRQ� ZDV� GRVH� DQG� GRVH� UDWH�GHSHQGHQW�� )URP� WKH� REWDLQHG�

UHVXOWV� LW� LV� DSSDUHQW� WKDW� WKH� ORZHVW� GRVH� RI� �� N*\� LV� QRW� HIIHFWLYH� LQ� UHGXFLQJ�PROG� DW� HLWKHU�

ORZHU�RU�KLJKHU�GRVH�UDWHV��:KLOH�KLJKHU�GRVHV�RI�������DQG����N*\�DW�KLJKHU�GRVH�UDWH HIIHFWLYHO\�

UHGXFHG�WKH�QDWXUDOO\�RFFXUULQJ�P\FRELRWD�DV�ZHOO�DV�DUWLILFLDOO\�LQRFXODWHG VHFRQGDU\�FRORQL]HU

&� VSKDHURVSHUPXP�� 7KLV� LV� DOVR� FRQILUPHG� E\� WKH� FDOFXODWHG� YDOXH� '��� �GHFLPDO� UHGXFWLRQ�

GRVH���WKH�GRVH�UHTXLUHG�WR�LQDFWLYDWH�����RI�WKH�LQLWLDO�QXPEHU�RI�PROGV�LQ�WKH�VDPSOH��ZKLFK�LV

������N*\� IRU�&�� VSKDHURVSHUPXP DQG WKH� UDWH� RI� UDGLDWLRQ�����*\�V�� DQG� IRU�����N*\� LV� �����

N*\� 7KXV��LW�LV QHFHVVDU\�WR�ILQG�DQ�DSSURSULDWH�GRVH�ZKLFK�ZLOO�UHGXFH�WKH�PLFURRUJDQLVPV�WR�DQ�

DFFHSWDEOH� OHYHO� ZKLOH� DW� WKH� VDPH� WLPH� ZLOO� KDYH D� PLQLPDO� QHJDWLYH� HIIHFW� RQ� WKH� FKHPLFDO�

FRPSRVLWLRQ�RI�WKH�SDSHU��VR�IXUWKHU�WHVWLQJ�LQ�WKLV�DUHD�LV�UHTXLUHG�

7R�FRQFOXGH�� IRU� WKH�HIILFLHQW�XVH�RI�JDPPD LUUDGLDWLRQ LQ�FRQVHUYDWLRQ�RI�SDSHU�EDVHG�FXOWXUDO�

KHULWDJH�REMHFWV��DQ�LQWHUGLVFLSOLQDU\�DSSURDFK�LV�QHHGHG�



7HPHOMQD�GRNXPHQWDFLMVND�NDUWLFD
6YHXþLOLãWH�X�=DJUHEX
)DUPDFHXWVNR�ELRNHPLMVNL�IDNXOWHW
6WXGLM��)DUPDFLMD
=DYRG�]D�PLNURELRORJLMX
6FKURWWRYD����,��NDW��������=DJUHE��+UYDWVND

'LSORPVNL�UDG

'-(/29$1-( *$0$�=5$ý(1-$�1$�0,.2%,278�3$3,5$

/XFLMD�6LQþLü

6$ä(7$.

9HOLNL�GLR�NXOWXUQH�EDãWLQH�þLQH�REMHNWL�RG�SDSLUQDWLK�PDWHULMDOD��.DR�WDNYL�L]UD]LWR�VX�SRGORåQL�NRQWDPLQDFLML�
JOMLYLFDPD�NRMH�VYRMLP�GMHORYDQMHP�XEU]DYDMX�QMHJRYR�SURSDGDQMH��-HGQD�RG�QDMSRJRGQLMLK�PHWRGD�]D�]DXVWDYOMDQMH�
GHVWUXNWLYQRJ�GMHORYDQMD�JOMLYLFD�MH�JDPD�]UDþHQMH��8�RYRP�MH�UDGX�LVSLWLYDQ�XWMHFDM�JDPD�]UDþHQMD�QD�SULURGQX�
PLNRELRWX�SDSLUD�WH�XWMHFDM�QD�LQRNXOLUDQRJ�VHNXQGDUQRJ�NRORQL]DWRUD��YUVWX�&ODGRVSRULXP�VSKDHURVSHUPXP��8]RUFL�
VX�WUHWLUDQL�SRPRüX�L]YRUD�X�/DERUDWRULMX�]D�UDGLMDFLMVNX�NHPLMX�L�GR]LPHWULMX��/5.'��,QVWLWXWD�5XÿHU�%RãNRYLü�
�,5%���3ULPLMHQMHQH�VX�DSVRUSFLMVNH�GR]H�RG����������L����N*\�X�GYLMH�EU]LQH�]UDþHQMD�����*\�V�L�����*\�V��
0LNURELRORãND�DQDOL]D�R]UDþHQLK�X]RUDND�SURYHGHQD�MH�QHSRVUHGQR�QDNRQ�]UDþHQMD�WH�����������L�����GDQ�QDNRQ�
]UDþHQMD�
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