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�� =DUDGL�EROMãHJD�UD]XPHYDQMD�NRPSOHNVQRVWL�VDPHJD�SURFHVD�SDUQH�HNVSOR]LMH�LQ�UD]QRWHURVWL
PRGHORY��NL�VNXãDMR�SRGDWL�NDU�VH�GD�YHURGRVWRMQR�VOLNR�GRJDMDQMD��MH�QXMQR�UD]GHOLWL�SURFHVH�Y�ãWLUL
PHG� VHERM� ORþHQH� VNXSLQH� LQ� VLFHU�� PLUQR� PHãDQMH� WDOLQH� LQ� KODGLOD�� VSURåLWHY� HNVSOR]LMH� LQ
IUDJPHQWDFLMD�WDOLQH��VWRSQMHYDQMH�LQ�ãLUMHQMH�HNVSOR]LMH��HNVSDQ]LMD�LQ�VSURãþDQMH�GHOD�
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�� 7DNãQD�UD]YUVWLWHY�ID]�MH�SRVOHGLFD�VSHFLILþQRVWL�GRJDMDQMD�]DUDGL�UD]OLþQLK�KLGURGLQDPLþQLK�LQ
WHUPLþQLK� VLO�� 7R� � MH� WXGL� Y]URN� ]D� UD]QROLNRVW� PRGHORY� SDUQH� HNVSOR]LMH� LQ� QMHQLK� SRVDPH]QLK
SURFHVRY��NL�VR�VH�SRMDYOMDOL�Y�SUHWHNORVWL�LQ�MLK�ERP�QD�NUDWNR�SUHGVWDYLO�

3URFHV�PHãDQMD�WDOLQH�LQ�KODGLOD
�� 9� SUYL� ID]L� SULGH� GR� L]OLYD� WDOLQH� Y� KODGLOR� LQ�PHãDQMD� REHK� NDSOMHYLWLK� ID]�� =DUDGL� YLVRNH
WHPSHUDWXUH�WDOLQH�SULGH�GR�SODVWQHJD�XSDUMDQMD�KODGLOD��NL�PRþQR�RPHMXMH�SUHQRV�WRSORWH��'ROåLQD
SURFHVD�PHãDQMD�R]��þDV�]DNDVQLWYH�SDUQH�HNVSOR]LMH��GRORþD�WUDMDQMH�NRQWDNWD�WDOLQD�KODGLOR��9�WHP
þDVX�VH�SRYUãLQD�NRQWDNWD�]DUDGL�UD]SDGD�FXUND�WDOLQH�YVHVNR]L�SRYHþXMH��NDU�QHSRVUHGQR�YSOLYD�QD
MDNRVW�LQWHUDNFLMH��þLP�YHþMD�MH�NRQWDNWQD�SRYUãLQD�WHP�PRþQHMãD�ER�SDUQD�HNVSOR]LMD�
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�� )DXVNH� LQ�+HQU\� ������� VWD� XJRWRYLOD�� GD� SULGH� SUL� YHOLNLK�PQRåLQDK� WDOLQH� ]DUDGL� RELOQH
JHQHUDFLMH�SDUH�GR�IOXLGL]DFLMH�GHOFHY�WDOLQH�Y�REODNX�SDUH��'D�EL�RFHQLOD�QDMYHþMR�PDVR�WDOLQH��NL�MR
KODGLOR� ãH� ODKNR� VSUHMPH�� VWD� HQDþLOD� L]JXER� HQHUJLMH� WDOLQH� V� NULWLþQR� JRVWRWR� WRSORWQHJD� WRND
XSDUMDQMD��1D�WHM�RVQRYL�VWD�UD]YLOD�HQDþER�����]D�PLQLPDOQL�SUHPHU�'
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3URFHV�VSURåLWYH�HNVSOR]LMH�LQ�IUDJPHQWDFLMD
�� 6SRQWDQH� DOL� L]]YDQH� ORNDOQH� QHVWDELOQRVW� SDUQH� SODVWL� PHG� WDOLQR� LQ� NDSOMHYLWLP� KODGLORP
SULYHGHMR�GR�þDVRYQR�LQ�NUDMHYQR�RPHMHQLK�NRQWDNWRY�PHG�WDOLQR�LQ�KODGLOR��NDU�ODKNR�Y�QHXJRGQLK
RNROLãþLQDP� SRY]URþL� NRODSV� SDUQH� SODVW� ãLUãLK� UD]VHåQRVWL�� QDJOR� IUDJPHQWDFLMR� WDOLQH�� RELOQR
VSURãþDQMH�WRSORWH�LQ�SRVOHGLþQR�HNVSOR]LMR�
�� 3URFHV� VSURåLWYH� SDUQH� HNVSOR]LMH� LQ� IUDJPHQWDFLMH� WDOLQH� MH� IL]LNDOQR� LQ� UDþXQVNR� QDMEROM
]DKWHYHQ� LQ� MH� Y� YVHK�PRGHOLK� SRYH]DQ� ]� PQRJLPL� HPSLULþQLPL� NRUHODFLMDPL� LQ� GRPQHYDPL�� 9
RVQRYL�ORþLPR�GYH�GUXåLQL�PRGHORY�LQ�VLFHU�KLGURGLQDPLþQR�LQ�WHUPLþQR�



�� +LGURGLQDPLþQL�PRGHOL�SRXGDUMDMR�SRPHQ�KLGURGLQDPLþQLK�VLO�SUL�SRUXãLWYL�SDUQH�SODVWL� LQ
IUDJPHQWDFLML�WDOLQH��'D�EL�SRUXãLWYH�SULãOR�PRUDMR�]XQDQMH��KLGURGLQDPLþQH�VLOH�QD�NDSOMLFR�WDOLQH
SUHPDJDWL�NRKH]LMVNH�VLOH�OH�WH��1D�WD�QDþLQ�ODKNR�REVHJ�IUDJPHQWDFLMH�WDOLQH�L]UD]LPR�Y�RGYLVQRVWL
RG�:HEHURYHJD�ãWHYLOD�:H 
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YUHGQRVW�:H�ãWHYLOD�SUHVHåH�NULWLþQR�YUHGQRVW��=�OHWL�VH�MH�SRND]DOR��GD�KLGURGLQDPLþQL�PHKDQL]PL
SUL�RELþDMQLK�KLWURVWL�VLFHU�GRSULQHVHMR�N�KLWUHMãHPX�UD]SDGX�WDOLQH��QLNDNRU�SD�QLVR�SUHYODGXMRþL�

7HUPLþQL� PRGHOL� SRXGDUMDMR� YORJR� SURFHVRY� YUHQMD�� QRWUDQMLK� QDSHWRVW� �XMHWRVWL� KODGLOD� Y
åHSNLK� WDOLQH�� DNXVWLþQH� NDYLWDFLMH�� VSURãþDQMH� SOLQRY�� LQ� SURFHVRY� VWUMHYDQMD�� 3UYL� GRVOHGHQ
PDWHPDWLþHQ� PRGHO� VSURåLWYH� SDUQH� HNVSOR]LMH� LQ� IUDJPHQWDFLMH� WDOLQH� VWD� SRGDOD�&DUGDUROD� LQ
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PQRJR�SUHPDOR�]D�GRNRQþQR�IUDJPHQWDFLMR�WDOLQH�JRULYD�
�� .LP� ������� MH� SRGDO� PRGHO�� NL� MH� UD]ODJDO� IUDJPHQWDFLMR� NRW� SRVOHGLFR� QRWUDQMLK� VLO�� NL
QDVWDQHMR�]DUDGL�XSDUMDQMD�KODGLOD�XMHWHJD�SRG�SRYUãLQR�WDOLQH�
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6SUYD�VH�QD�SRYUãLQL�NDSOMLFH�WDOLQH�YUãL�SODVWR�XSDUMDQMH�KODGLOD��.RODSV�SODVWL�SDUH�]DUDGL�]XQDQMHJD
WODþQHJD�VXQND�SRY]URþL�IRUPLUDQMH�FXUNRY�KODGLOD��NRW�SRVOHGLFR�5D\OHLJK�7D\ORUHYLK�QHVWDELOQRVWL�
&XUNL�KODGLOD�SHQHWULUDMR�Y�QRWUD�QMRVW�WDOLQH�LQ�RVWDQHMR�XMHWL�Y�QMHM��=DUDGL�KLWUHJD�XSDUMDQMD�XMHWLK
NDSOMLF�KODGLOD�LQ�SRYHþHYDQMD�WODND�SULGH�GR�QDJOH�IUDJPHQWDFLMH��NL�MH�XYRG�Y�ãLUMHQMH�HNVSOR]LMH�



6WRSQMHYDQMH�LQ�ãLUMHQMH�HNVSOR]LMH
�� )D]D� ãLUMHQMD� HNVSOR]LMH� SRYH]XMH� QD� HQL� VWUDQL� ID]R� ORNDOQH� LQWHUDNFLMH� WDOLQD�KODGLOR� LQ
VSURåLWHY�SURFHVD� IUDJPHQWDFLMH� WHU� QD�GUXJL� VWUDQL� VDPR� HNVSDQ]LMR� ]PHVL� LQ�RSUDYOMDQMH� GHOD�QD
RNROLFR� QSU�� VWHQH� UHDNWRUVNH� SRVRGH�� 7R� UD]UDãþDQMH� L]� ORNDOQHJH� NRQWDNWD� Y� ãLUãR� LQWHUDNFLMR
RSLVXMHWD�GYH��UD]OLþQL�WHRULML�
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PRUD�WURID]QD�]PHV�]DGRYROMLWL��GD�EL�SULãOR�GR�LQWHUDNFLMH�WDOLQD�KODGLOR�LQ�QMHQHJD�UD]YRMD�Y�SDUQR
HNVSOR]LMR��0HKXUþNL�SDUH�VH�Y�YROXPQX�KODGLOD�WYRULMR��NR�MH�YHOLNRVW�QXNOHDFLMVNLK�MHGHU�YHþMD�DOL
YVDM�HQDND�NULWLþQL�YHOLNRVWL�U
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���1D�RVQRYL�WHK�IL]LNDOQLK�PHKDQL]PRY�MH
)DXVNH�WUGLO��GD�MH�HNVSOR]LYQR�XSDUMDQMH�PRåQR�OH�Y�SULPHUX��þH�MH�WHPSHUDWXUD�VWLþQH�UDYQLQH�SUL
GLUHNWQHP�NRQWDNWX�WDOLQH�LQ�KODGLOD�YHþMD�RG�WHPSHUDWXUH�VSRQWDQHJD�XSDUMDQMD�7
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QDJOR�IUDJPHQWDFLMR�LQ�PHãDQMH�YURþH�LQ�KODGQH�NDSOMHYLQH��=D�RKUDQMDQMH�SURFHVD�IUDJPHQWDFLMH�VR
SRWUHEQH�ãH�XVWUH]QH�QRWUDQMH�QDSHWRVWL�Y�VDPL�WDOLQL�
�� 0HGWHP� NR� NRQFHSW� VSRQWDQH� QXNOHDFLMH� ]DGRYROMLYR� UD]ODJD� VSURåLWHY� LQ� HVNDODFLMR
HNVSOR]LMH�� SD� WHUPLþQL�GHWRQDFLMVNL�PRGHO� ������� DYWRUMHY�%RDUGD� LQ�+DOOD� SRMDVQMXMH� ãLUMHQMH
HNVSDQ]LMH� ]� KLGURGLQDPLþQLPL� VLODPL�� NL� SRVWDQHMR� GRPLQDQWQH� ]D� WODþQR� IURQWR� XGDUQHJD� YDOD�
0RGHO� QDPUHþ� SULPHUMD� VWDFLRQDUQR� HQRGLPHQ]LRQDOQR� ãLUMHQMH� NHPLþQH� HNSOR]LMH� ]� ãLUMHQMHP
UDYQHJD�XGDUQHJD�YDOD�VNR]L�JURER�PHãDQLFR�WDOLQH�LQ�KODGLOD�SUL�SDUQL�HNSOR]LML��3DUQR�HNVSOR]LMR
VNXãD� RSLVDWL� V� WUHPL� RVQRYQLPL� HQDþEDPL� RKUDQLWYH�� NL� MLK� VWUQH� Y� HQDþER�+XJHQLRWRYH� NULYXOMH
DGLDEDWQHJD�XGDUQHJD�YDOD�
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(NVSOR]LMD� MH�VWDELOQD�LQ�VH�RKUDQMD�SUL�SRWRYDQMX�VNR]L�]PHV�WDOLQH� LQ�KODGLOD� OH�Y�SULPHUX��NR� MH
NRQþQD�]PHV�Y�WHUPLþQHP�UDYQRWHåMX��&KDSPDQ�-RXJXHW�RYD�WRþND���%RDUG�LQ�+DOO�VWD�ELOD�QDPUHþ
SUHSULþDQD��GD�GRYROM�PRþQD�WODþQD�IURQWD��NL�VH�ãLUL�VNR]L�]PHV�SRY]URþL�]DUDGL�YHOLNLK� UHODWLYQLK
KLWURVWLK� Y� EOLåLQL� WODþQH� IURQWH� SRSROQR� IUDJPHQWDFLMR� LQ� KLWHU� SUHQRV� WRSORWH� V� WDOLQH� QD� KODGLOR�
8GDUQL� YDO� SXãþD� ]D� VHERM� ]PHV� Y� WHUPLþQHP� UDYQRWHåMX� ]� YLVRNLP� WODNRP�� NL� ]DUDGL� HNVSDQ]LMH
SRWLVND�XGDUQL�YDO�QDSUHM��*ODYQD�SRPDQMNOMLYRVW�PRGHOD�MH�Y�QXMQRVWL�PRþQHJD�WODþQHJD�VXQND�]D
VSURåLWHY�SDUQH�HNVSOR]LMH�LQ�]DQHPDUMDQMX�PRåQRVWL�VSRQWDQH�VSURåLWYH��NL�VR�MR�GRND]DOL�ãWHYLOQL
HNVSHULPHQWL��SUHGYVHP�]D�]PHVL�$O�VSRMLQ�LQ�YRGH�

(NVSDQ]LMD�LQ�RSUDYOMDQMH�GHOD
�� 3UL�LQWHUDNFLML�PHG�WDOLQR�LQ�KODGLORP�ODKNR�SULGH�GR�SDUQH�HNVSOR]LMH�LQ�KLWUH�JHQHUDFLMH�SDUH�]
YLVRNLP� WODNRP�� 7D� SDUD� VH� ãLUL� LQ� RSUDYOMD� GHOR� QD� RNROLFR�� NDU� RE� ]DGRVWQL� MDNRVWL� SULYHGH� GR
SRãNRGE� RSUHPH� LQ� JHQHUDFLMH� L]VWUHOND�� &LOM� PRGHOLUDQMD� HNVSDQ]LMH� MH� XJRWRYLWL� VSRVREQRVW
XGDUQHJD�YDOD��GD�SRY]URþL�SRãNRGEH�



�� 7HUPRGLQDPLþQL� HNVSDQ]LMVNL�PRGHOL� WHPHOMLMR� QD�PDVQLK� LQ� HQHUJLMVNLK� ELODQFDK� WHU� QH
XSRãWHYDMR�NLQHWLþQLK�GHMDYQLNRY�ãLUMHQMD�XGDUQHJD�YDOD��3RGDMDMR�RFHQR�QDMYHþMHJD�SRWHQFLDOQHJD
GHOD�� NL� VH� ODKNR� VSURVWL�� JOHGH� QD� NROLþLQR� PDVH� WDOLQH� LQ� KODGLOD�� NL� VRGHOXMH� Y� LQWHUDNFLML�
(NVSDQ]LMD�]PHVL�MH�QDMYHþNUDW�REUDYQDYDQD�L]HQWURSQR�
�� 3DUDPHWULþQL� PRGHOL� XSRãWHYDMR� SROHJ� WHUPRGLQDPLþQLK� GHMDYQLNRY� ãH� GLQDPLþQH
PHKDQL]PH��7DNR�VR�ELOL�SUYL�SDUDPHWULþQL�PRGHOL�UD]YLWL��GD�EL�RPRJRþLOL�L]UDþXQ�KLVWRJUDPD�WODND
SUL�SDUQL�HNVSOR]LML�LQ�V�WHP�SRYH]DQR�GHOR�RE�XSRãWHYDQMX�QHGRORþHQRVWL�SUL�REVHJX�NRQWDNWD�WDOLQH
LQ�KODGLOD��REVHJX�IUDJPHQWDFLMH��SRSROQRVWL�PHãDQMD�LQ�SUHQRVX�WRSORWH��7H�SRPDQNOMLYRVWL�VR�ELOH�Y
WHP�SULPHUX�SUHVHåHQH�]�HPSLULþQLPL�QDVWDYNL�
�� (NVSOR]LMVNR� HNVSDQ]LMVNL� PRGHOL� WHPHOMLMR� QD� RSLVX� GLQDPLNH� IUDJPHQWDFLMH� WDOLQH� ]
RVQRYQLPL� KLGURGLQDPLþQLPL� HQDþEDPL� ]DNRQRY� R� RKUDQLWYL� PDVH�� JLEDOQH� NROLþLQH� LQ� HQHUJLMH�
9HþGLPHQ]LRQDOQL�� YHþID]QL� QXPHULþQL� PRGHOL� VR� ]HOR� REVHåQL� LQ� ]� GDQDãQMLPL� ]PRJOMLYRVWPL
QHUHãOMLYL�� 'D� EL� ELOD� VLPXODFLMD� PRåQD�� VR� N� VSORãQLQ� KLGURGLQDPLþQLP� HQDþEDP� GRGDQL� ãH
HNVSHULPHQWDOQR� SRWUMHQL� HPSLULþQL�QDVWDYNL��7R� LQ�SD� UD]OLþQL� QDþLQL� VNORSOMHQMD� LQ� GLVNUHWL]DFLMH
RVQRYQLK� KLGURGLQDPLþQLK� SDUFLDOQLK� GLIHUHQFLDOQLK� HQDþE� VR� ELVWYHQH� UD]OLNH�� NL� NDUDNWHUL]LUDMR
SRVDPH]QH�PRGHOH�

���8325$%$�67$7,67,�1(�7(25,-(�=$�02'(/,5$1-(�3$51(�(.63/2=,-(
�� 8SRUDED�VWDWLVWLþQH� WHRULMH� MH�HQD�RG�PHWRG�VLPXODFLMH�FHORWQHJD�SURFHVD�SDUQH�HNVSOR]LMH�]
XSRUDER�QDMRVQRYQHMãLK�KLGURGLQDPLþQLK�HQDþE�

� ]DNRQD�RKUDQLWYH�PDVH

( ) �� �Y�������
W

SS

S r£Í
�

r� ���

� � ]DNRQD�RKUDQLWYH�JLEDOQH�NROLþLQH

( ) ( ) J������� �YY������
W

Y
SSSS

SS rsÍrÍ
�

r� ���

� ]DNRQD�RKUDQLWYH�HQHUJLMH

( ) ( )
YSSSS

S

SSSS

SS ,������Y�������S�Y�����
W

S
�����T�� �Y�K������

W

K
rÍtÍ£

�

�
Ír£Í

�

r� ����

LQ�HQDþE�SUHQRVD�PDVH��JLEDOQH�NROLþLQH�LQ�HQHUJLMH�VNR]L�VWLþQR�UDYQLQR��7HRUHWLþQR�MH�WDNãHQ�]DSLV
UHODFLM� I I�[��� NL� SRYH]XMHMR� WUHQXWQH� ORNDOQH� YUHGQRVWL� VHYHGD�PRåHQ� YHQGDU� MH� L]UDþXQ� VLVWHPD
HQDþE�]D�YVDNR�SRVDPH]QR�ID]R�RWHåHQ��7HåDYH��NL�QDVWRSLMR�SUL�SRVNXVX�UD]UHãLWYH�VLVWHPD�HQDþE�V
WUHQXWQLPL�ORNDOQLPL�VSUHPHQMLYNDPL��VR�SRVOHGLFD�REVWRMD�GHIRUPLUDMRþH�VH�VWLþQH�UDYQLQH��NDWHUH
KLWURVW�QL� SR]QDQD� LQ� IOXNWXDFLM� YHOLþLQ�� 3UREOHPL� VR� ãH� SRVHEHM� L]UD]LWL� SUL�PRþQR�QHVWDFLRQDUQLK
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GROåLQVNHP� LQWHUYDOX� DOL�� NRW� Y� QDãHP� SULPHUX�� SR� Y]RUFX� �VWDWLVWLþQR� SRYSUHþHQMH��� .HU� åHOLPR
SRVDPH]QH� ID]H� PHGVHERM� SRYH]DWL� DOL� MLK� FHOR� ]DSLVDWL� Y� LVWL� HQDþEL� MH� SRWUHEQR� GHILQLUDWL
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7HP� HQDþEDP� MH� SRWUHEQR� GRGDWL� ãH� WUL� HQDþEH�� NL� RSLVXMHMR� SUHKRG� PDVH�� JLEDOQH� NROLþLQH� LQ
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PHGWHP�NR�VR�IOXNWXDFLMH�YHOLþLQ�R]QDþHQH�]�
��ýOHQL�]�IOXNWXDFLMVNLPL�YHOLþLQDPL�SRY]URþDMR�WHåDYH
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2G� QDMHQRVWDYQHMãLK� PRGHORY� REUDYQDYDQMD� SRVDPH]QLK� SURFHVRY� VPR� SULãOL� GR� QXPHULþQHJD
PRGHOLUDQMD� SDUQH� HNVSOR]LMH� NRW� KLGURGLQDPLþQHJD� IHQRPHQD� RGYLVQHJD� WDNR� RG� IL]LNDOQLK
SDUDPHWURY�NRW�VQRYVNLK�ODVWQRVWL�SRVDPH]QH�GYRMLFH�ID]�WDOLQD�KODGLOR��0RGHOL��NL�VR�VH�SRMDYOMDOL�Y
]DGQMLK�OHWLK�WHPHOMLMR�QD�RVQRYQLK�KLGURGLQDPLþQLK�HQDþEDK�RKUDQLWYHQLK�]DNRQRY�LQ�QXPHULþQHP
PRGHOLUDQMX�� .OMXE� WHPX�� GD� PRGHOL� GREUR� SRSLVXMHMR� UHVQLþQR� VWDQMH� ID]H� ãLUMHQMD� HNVSOR]LMH� LQ
HNVSDQ]LMMH�]PHVL��SD�VODER�]DMHPDMR�NULWHULMH�VSURåLWYH�HNVSOR]LMH��7R�MH�WXGL�JODYQD�SRPDQMNOMLYRVW�
NL�VSUHPOMD�YVH�QRYHMãH�QXPHULþQH�PRGHOH�LQ�ER�Y�SULKRGQRVWL�WHUMDOD�PQRJH�QRYH�SULVWRSH�N�VWDULP
SUREOHPRP�



/,7(5$785$

>�@� 0�/��&RUUDGLQL��%�-��.LP�LQ�0�'��2K��9DSRU�([SORVLRQV�,Q�/:5��$�5HYLHZ�2I�7KHRU\
$QG�0RGHOLQJ��PDUHF������

>�@� 0�� %DWWRQL�� :�6HQJSLHO��5HYLHZ� 2I� 0DWKHPDWLFDO� $QG� 3K\VLFDO� %DVLV� 2I� 7ZR�3KDVH
)ORZ�0RGHOLQJ��DYJXVW������

>�@� 0��/HVNRYDU��-��0DUQ��2VQRYQH�YHUMHWQRVWQH�HQDþEH�YHþID]QHJD�WRND��.XKOMHYL�GQHYL�
���
âPDUMHãNH�WRSOLFH��6ORYHQLD��6HSWHPEHU���������������SS��������

>�@� $��+RUYDW��3DUQH�HNVSOR]LMH��GLSORPVNR�GHOR��8QLYHU]D�Y�0DULERUX��VHSW�������


