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� L]PHUMHQL�SUHWRNL�VNR]L�FHYRYRGH�

� WRþNH��GRORþHQH�]�RGþLWDYDQMHP�SRYUãLQH��LWG�>�@�
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XUHMHQR� REOLNR� ãHOH� VSUDYLWL�� 7R� YHOMD� WXGL� ]D� SRGDWNH�� NL� VH� MLK� GREL� ]� RGþLWDYDQMHP

SRYUãLQH��7L�SRGDWNL�VR�SRQDYDGL�QHXUHMHQL�LQ�UD]SUãHQL�

3RGDWNL�� QD� SRGODJL� NDWHULK� MH� SRWUHEQR� QDUHGLWL� UHNRQVWUXNFLMR� SORVNYH�� VR� ODKNR

GREOMHQL� QD� UD]OLþQH� QDþLQH�� ]� PHKDQVNLP� VLVWHPRP� ]D� RGþLWDYDQMH� �'� WRþN�� ]

ODVHUVNLP� �'� VNHQHUMHP�� V� SRPRþMR� XOWUD]YRND�� LWG�� 7H� WRþNH� VR� ODKNR� UD]SUãHQH� SR

UDYQLQL���'�DOL�UDYQLQVNH���DOL�SD�VR�UD]SUãHQH�Y�SURVWRUX���'�DOL�SURVWRUVNH��

1DPHQ� MH� WRUHM�� GD�EL� ELOR� L]�YKRGQLK�QHXUHMHQLK�SRGDWNRY�� NL� VR� ODKNR� UDYQLQVNL� DOL

SURVWRUVNL�� PRJRþH� VNOHSDWL� R� JHRPHWULML� LQ� WRSRORJLML� SRYUãLQH�� R]�� ]� QDþUWQLP

RGþLWDYDQMHP� WRþN� ]DJRWRYLWL� GLJLWDOL]LUDQ� PRGHO� SRYUãLQH� DOL� PRGHOD�� NL� EL� JD� ELOR

PRJRþH�XSRUDELWL�SUL�DQDOL]LUDQMX�DOL�SUL�PRGHOLUDQMX�YHþMLK��EROM�]DKWHYQLK�REOLN��3UL

WHP�MH�HQD�PRåQRVW�QDþLQ��SUL�NDWHUHP�VH�XJRWDYOMDMR�RGQRVL�PHG�SRGDWNL��UH]XOWDW�SD�MH

SRSLV�SRYUãLQH�V�IXQNFLMR��Y�RGYLVQRVWL�RG�NRPSOHNVQRVWL�SRYUãLQH��LQ�GUXJL��NL�WHPHOML

QD� UD]OLþQLK� DOJRULWPLK� UDþXQVNH� JHRPHWULMH�� LQ� WRþNH� Y� SURVWRUX� SRYH]XMH� Y� �GREUH�

WULNRWQLNH��WH�SD�QDSUHM�Y�RSWLPDOQR�WULNRWQLãNR�PUHåR�

9� QDGDOMHYDQMX� MH� SR]RUQRVW� SRVYHþHQD� GUXJL� PRåQRVWL�� W�M�� ]� XSRUDER� UD]OLþQLK

DOJRULWPRY� UDþXQVNH� JHRPHWULMH� L]GHODWL� DOJRULWHP�� NL� ER� VSRVREHQ� UHNRQVWUXNFLMH

SRYUãLQH��NL�QH�ER�QXMQR�NRQYHNVQD�



��

=D�SULGRELYDQMH�UD]SUãHQLK�SRGDWNRY�MH�ELO� L]EUDQ�PHKDQVNL�VLVWHP�]D�RGþLWDYDQMH��'

WRþN�� 3UL� WHP� QDþLQX� RGþLWDYDQMD� MH� QDMYHþML� SUREOHP� QDWDQþQRVW� VLVWHPD�� =D� RSLVDQ

SULPHU� MH� ELOR� RGORþHQR�� GD� MH� SRXGDUHN� QD� SULND]X� SRVWRSND� RGþLWDYDQMD� LQ� QH� QD

QDWDQþQRVWL� VLVWHPD�� 6LVWHP� MH� VHVWDYOMHQ� L]� WUHK� SDOLF� LQ� WUHK� SRWHQFLRPHWURY� Y� WUHK

YUWLãþLK�� 3RWHQFLRPHWUL� RGþLWDYDMR� UHODWLYQL� NRW� PHG� SRVDPH]QLPL� SDOLFDPL�� NDU

]DGRãþD� ]D� GRORþLWHY� NRRUGLQDW� WRþNH� Y� SURVWRUX�� =� XSRUDER� RSWLþQLK� HQNRGHUMHY� Y

]JLELK�LQ�SR�QDURþLOX�L]GHODQLK�HOHPHQWRY��EL�VH�QDWDQþQRVW�ELVWYHQR�SRYHþDOD��YHQGDU

EL�VH�V�WHP�VLVWHP�SRGUDåLO�

9� UDþXQVNL� JHRPHWULML� YVD� WHRULMD� WHPHOML� QD� NRQYHNVQRVWL�� 7DNR� QD� VWRSQML� OXSLQ� QD

UDYQLQL�� NRW� WXGL� NDVQHMH� SUL� NRQVWUXLUDQMX� OXSLQ� Y� SURVWRUX�� 9HþLQD� DOJRULWPRY�� NL

JRWRYR� UHãXMHMR� SUREOHPH� SUL� QHGYRXPQL� NRQYHNVQRVWL�� SUL� NRQVWUXNFLML� DOL

UHNRQVWUXNFLML� SRYUãLQH�� NL� QL� QXMQR� NRQYHNVQD�� Y� SRSROQRVWL� RGSRYH�� 7DNR� MH� ELOR

SRWUHEQR� ]D� UHãLWHY� ]GUXåLWL� UD]OLþQH� QDþLQH� UHãHYDQMD� LQ� LGHMH�� NL� MLK� XSRUDEOMDMR

UD]OLþQL� DOJRULWPL�� SUL� WHP� SD� SRVWDYLWL� WXGL� QHNDM� RPHMLWHY�� NL� MLK� QD� WHM� VWRSQML� QL

PRJRþH�SUHVHþL�

$OJRULWPL�]D�GRORþDQMH�NRQYHNVQLK�OXSLQ�WHPHOMLMR�QD�RYLMDQMX��GHWHUPLQLVWLþHQ�QDþLQ�

DOL�QD�GRGDMDQMX�SRVDPH]QLK�WRþN�LQ�GRORþDQMX��DOL�OHåL�WRþND�]QRWUDM�DOL�]XQDM�OXSLQH�LQ

Y�RGYLVQRVWL�RG�WHJD�SRSUDYOMDQMX�OXSLQH��QDNOMXþHQ�QDþLQ���7D�GYD�QDþLQD�NRQNDYQRVWL

QH�SUHSR]QDYDWD��YVDNR�NRQNDYQR� WHPH�SRVWDYLWD�Y�QRWUDQMRVW� OXSLQH��1D�6OLNL����� MH

SULND]DQR� NRQNDYQR� SRGURþMH� SRYUãLQH�� =JRUDM� RPHQMHQD� QDþLQD� WRþNH� S� QH� EL

SUHSR]QDOD�NRW�GHO� OXSLQ��DPSDN�EL� MR�SRVWDYLOD�Y�QMHQR�QRWUDQMRVW��.RQNDYQD�VR� WXGL

YVD� WHPHQD� QD� UREX� O�� $OJRULWHP�� NL� ER� VSRVREHQ� SUHSR]QDYDQMD� NRQNDYQRVWL�� ER� Y

SULQFLSX�SRGREHQ�QDþLQX�RYLMDQMD��YHQGDU�ER�KNUDWL�XSRãWHYDO�RGQRVH�PHG�WRþNDPL��NDU

SRSLVXMHWD�9RURQRL�GLDJUDP�LQ�'HODXQD\HYD�WULDQJXODFLMD�

S

O

6OLND�����.RQNDYQR�SRGURþMH�SRYUãLQH�MH�Y�WRþNL�S�LQ�SR�UREX�O�



��

/XSLQR�MH�SRWUHEQR�JOHGH�QD�WRþNH�Y�SURVWRUX�REOLNRYDWL�L]�SRYUãLQVNLK�HOHPHWQRY��7R

VR� ODKNR� WULNRWQLNL�� ãWLULNRWQLNL� DOL� NDNãQL� GUXJL� NRQYHNVQL� PQRJRNRWQLNL�� 9

QDGDOMHYDQMX� MH� SULND]DQ� SRVWRSHN�� NL� OXSLQR� Y� SURVWRUX� REOLNXMH� L]� RSWLPDOQLK

WULNRWQLNRY�� 7DNR� UD]GHOLWHY� RPRJRþD� 'HODXQD\HYD� WULDQJXODFLMD�� NL� ]DJRWRYL

PDNVLPL]LUDQMH�QDMPDQMãLK�NRWRY��6OLND������

9�QDVOHGQMHP�SRJODYMX�MH�SUHGVWDYOMHQLK�QHNDM�SRJOHGRY��NL�VR�Y�]JRGRYLQL�YRGLOL��GD

VH� MH�JHRPHWULMD�NRW� WDND�VSORK�URGLOD� LQ�VH�NDVQHMH�SRG�UD]OLþQLPL�YSOLYL� UD]YLMDOD�GR

QLYRMD��QD�NDNUãQHP�MH�GDQHV��=�XYHOMDYLWYLMR� UDþXQDOQLNRY�VH� MH�Y� VNORSX�JHRPHWULMH

UD]YLOD�QRYD�YHMD��W�L��UDþXQVND�JHRPHWULMD��NL�VL�SUL�UHãHYDQMX�JHRPHWULMVNLK�SUREOHPRY

SRPDJD� V� SRVHEQLPL� SRGDWNRYQLPL� VWUXNWXUDPL� LQ� ]� UD]OLþQLPL� PHWRGDPL� UHãHYDQMD

�DOJRULWPL��V�SRPRþMR�UDþXQDOQLND�

6SORãQR�JOHGDQR�MH�UDþXQVND�JHRPHWULMD�SURXþHYDQMH�DOJRULWPRY��V�SRPRþMR�NDWHULK�VH

UHãXMHMR�JHRPHWULMVNL�SUREOHPL�QD�UDþXQDOQLNX�

3UL� RåMHP� SRMPRYDQMX� UDþXQVNH� JHRPHWULMH� MH� WD� RSUHGHOMHQD� NRW� SURFHV� LVNDQMD� LQ

UD]YUãþDQMD�SUHNR�GRORþHQH�PQRåLFH�HOHPHQWRY��1DMSUHSURVWHMãL�SULPHU� MH�UD]YUãþDQMH

HQRGLPHQ]LRQDOQLK� WRþN� SR� NRRUGLQDWQLK� YUHGQRVWLK�� 1DM� ER� QL]�1� VHVWDYOMHQ� L]� Q

HOHPHQWRY� QD� UHDOQL� RVL� 5�� 3UL� WHP� QDM� 5� SUHGVWDYOMD� HQRGLPHQ]LRQDOHQ� SURVWRU� 5��

1DORJD�MH�UD]YUVWLWL�HOHPHQWH�SR�QMLKRYLK�NRRUGLQDWDK��7HPX�XVWUH]D��6OLND������

3UREOHP�UD]YUãþDQMD�
3RWUHEQR�MH�SRLVNDWL�XUHGLWHY�+�1��QD�5��NL�ER�REOLNRYDQD�L]�GDQHJD�QL]D�WRþN�1�LQ�ER

]DGRVWLOD�]DKWHYDQLP�SRJRMHP�>�@�

- S

6OLND�����5D]YUVWLWHY�+�1��SUHGVWDYOMD�XUHGLWHY�WRþN�SL�JOHGH�QD�NRRUGLQDWQR�YUHGQRVW�

6�SUREOHPRP�UD]YUãþDQMD�VH�SRYH]XMH�SUREOHP�LVNDQMD�

3UREOHP�LVNDQMD�
3RWUHEQR� MH� ]GUXåLWL� XUHGLWHY�+
�1�� ]� XUHGLWYLMR�+�1�� WDNR�� GD� MH� SUL� NDWHULNROL� GDQL

WRþNL�T�5�PRJRþH�GRORþLWL�LQWHUYDO�Y�+�1���NL�WR�WRþNR�YVHEXMH�



��

9� SULPHUX� SURVWRUVNH� WULDQJXODFLMH� MH� XUHGLWHY�+�1�� WULDQJXDOFLMD�7�1�� SUHNR� GDQHJD

QL]D�WRþN�Y�5����8UHGLWHY�7�1��HQDND�'�1���W�M��'HODXQD\HYL�WULDQJXODFLML��NL�MH�QDMEROMãD

PRåQD�UD]GHOLWHY��VDM�PDNVLPL]LUD�QDMPDQMãH�NRWH�WULNRWQLNRY��6OLND������

6OLND�����'�1���Q� ����QL]D�1�Y�5��

3UL�GLQDPLþQLK�SURFHVLK�VH�QL]�1�VSUHPLQMD�]�GRGDMDQMHP�R]LURPD�RGY]HPDQMHP�WRþN

R]�� NDWHULKNROL� GUXJLK� HOHPHQWRY�� 7X� MH� SRWUHEQR� KLWUR� SULODJDMDQMH� XUHGLWHY�+�1�� LQ

+
�1��PHG�YVDNLP�GHMDQMHP�GRGDMDQMD�DOL�RGY]HPDQMD�

3UREOHPD� UD]YUãþDQMD� LQ� LVNDQMD� VH� ODKNR� ]GUXåLWD�� GDQ� MH� QL]� 1�� VHVWDYOMHQ� L]� Q

HOHPHQWRY�QD�RVL�5��2EOLNRYDWL�MH�PRJRþH�XUHGLWYL�+�1��LQ�+
�1���6�SRPRþMR�VOHGQMH�MH

PRJRþH�GRORþLWL�SRORåDM�NDWHUHNROL�WRþNH�Y�+�1��

5D]YUãþDQMH�WRþN�QD�RVL�5�MH�QDMSUHSURVWHMãL�SULPHU�UDþXQVNH�JHRPHWUMH��3UL�SUHPLNX�Y

YLãMH� GLPHQ]LMH�� QL]� HOHPHQWRY� 1� QL� YHþ� QL]� WRþN�� WHPYHþ� QL]� OLQLMVNLK� VHJPHQWRY�

SORVNHY��SROSURVWRURY��LWG���Y�5G�SURVWRUX�

5G� SUHGVWDYOMD� G�GLPHQ]LRQDOHQ� SURVWRU�� 5D]YUVWLWHY� +�1�� WDNR� SUHGVWDYOMD� XUHGLWHY

YVHJD�DOL�VDPR�GHO�SURVWRUD�5G��Y�NDWHUHP�MH�QL]�1��+�1��VH�LPHQXMH�WXGL�JHRPHWULMVNL

NRPSOHNV�� 3RG� WHP� VH� UD]XPH� ]ELU� UD]þOHQMHQLK� QL]RY�� UD]OLþQLK� GLPHQ]LM�� VNXSDM� ]

PHGVHERMQLPL�SRYH]DYDPL�Y�SURVWRUX�5G��1DMSUHSURVWHMãL�SULPHU�MH�SODQDUQL�JUDI��NL�MH

VHVWDYOMHQ� L]� WHPHQ�� URERY� LQ� SORVNHY� WHU� SRYH]DY� PHG� QMLPL�� (OHPHQW�� Y

JHRPHWULMVNHP� NRPSOHNVX�� GLPHQ]LMH� M� VH� LPHQXMH� M�SORVNHY�� ��SORVNHY� DOL

QLþGLPHQ]LRQDOQD�SORVNHY�MH�WHPH����SORVNHY�DOL�HQRGLPHQ]LRQDOQD�SORVNHY�MH�URE��LWG�

9�WHP�SULPHUX�MH�WHUPLQRORJLMD�SULODJRMHQD�SODQDUQHPX�JUDIX�

9VDNHJD�JHRPHWULMVNHJD�SUREOHPD� VH� MH�PRJRþH� ORWLWL� V� SRPRþMR�GHWHUPLQLVWLþQLK� DOL

QDNOMXþQLK�DOJRULWPRY�>�@�

'HWHUPLQLVWLþQL�QDþLQL�

� ,QNUHPHQWDOQD�PHWRGD��'RGDMDQMH�HOHPHQWRY�GRORþHQHJD�QL]D�HQHJD�]D�GUXJLP�SR

]QDQHP�YUVWQHP�UHGX�



��

� 'HOMHQMH� LQ� ]GUXåHYDQMH�� 'HOLWHY� QL]D� SR� QHNHP� GRORþHQHP� QDþLQX� LQ� SRQRYQD

]GUXåLWHY�

� ,VNDQMH�PHG�]DSRUHGQLPL�UD]YUVWLWYDPL��NL�VR�GRORþHQH�

� 3UHJOHGRYDQMH�

1DNOMXþQL�QDþLQL�

� 6OXþDMQD� LQNUHPHQWDOQD� PHWRGD�� 'RGDMDQMH� HOHPHQWRY� GRORþHQHJD� QL]D� HQHJD� ]D

GUXJLP�EUH]�]QDQHJD�YUVWQHJD�UHGD�

� 1DNOMXþQR�GHOMHQMH�LQ�]GUXåHYDQMH��1DNOMXþQD�GHOLWHY�QL]D�LQ�SRQRYQD�]GUXåLWHY�

� ,VNDQMH�PHG�]DSRUHGQLPL�UD]YUVWLWYDPL��NL�VR�QDNOMXþQH�

6ODERVW� GHWHUPLQLVWLþQLK� QDþLQRY� MH� Y� WHP�� GD� VR� WHåNR� SULODJRGOMLYL� UD]PHUDP� Y

YHþGLPHQ]LRQDOQLK�SURVWRULK��&HOR�Y�GYRGLPHQ]LRQDOQHP�SURVWRUX�VR� ODKNR�QDNOMXþQL

DOJRULWPL�XþLQNRYLWHMãL�NRW�GHWHUPLQLVWLþQL�

9� WUHWMHP� SRJODYMX� VR� SUHGVWDYOMHQL� RVQRYQL� HOHPHQWL� UDþXQVNH� JHRPHWULMH� LQ

]DNRQLWRVWL�QMLKRYH�SRVWDYLWYH�QD�UDYQLQL�

2VQRYQL�HOHPHQW�UDþXQVNH�JHRPHWULMH�MH�WRþND��NL�MH�ODKNR�SRVWDYOMHQD�
� QD�SUHPLFR�SL� �[[L]���5��

� QD�UDYQLQR�SL� �[[L��\L]���5��

� Y�SURVWRU�SL� �[[L��\L��]L]���5��

=� UD]OLþQLPL� SRVWDYLWYDPL� LQ� QDþLQL� ]GUXåHYDQMD� WHK� WRþN� MH� PRJRþH� REOLNRYDWL

UDYQLQVNH� LQ� SURVWRUVNH� HOHPHQWH�� 1D� UDYQLQL� VR� WR� OLQLMVNL� VHJPHQWL� LQ� L]� QMLK

VHVWDYOMHQL� PQRJRNRWQLNL�� 0QRJRNRWQLNL� VR� REPRþMD� QD� UDYQLQL�� NL� VR� RG� RNROLFH

UD]PHMHQL� ]� QL]RP� OLQLMVNLK� VHJPHQWRY�� /LQLMVNL� VHJPHQWL� DOL� URERYL� VH� PHG� VHERM

GRWLNDMR� Y� WHPHQLK�� 7HPHQD� VR� ODKNR� YERþHQD� DOL� L]ERþHQD�� NDU� YSOLYD� QD� REOLNR

PQRJRNRWQLND� LQ� QD�PRåQRVW� SRVWDYLWYH� GLDJRQDOH�PHG� GYH� WHPHQL�� 6� SRVWDYOMDQMHP

GLDJRQDO�Y�PQRJRNRWQLN�VH�GRVHåH�WULDQJXODFLMD�DOL�UD]GHOMHYDQMH�QD�WULNRWQLNH��0RJRþL

VR�ãH�GUXJL�QDþLQL�UD]GHOMHYDQMD�PQRJRNRWQLNRY��QD�WUDSH]H��QD�NRQYHNVQH�SRYUãLQVNH

HOHPHQWH�� 5D]GHOMHYDQMH� PQRJRNRWQLNRY� QD� SRYUãLQVNH� SRGHOHPHQWH� MH� L]YHGOMLYR� V

SRPRþMR� DOJRULWPRY�� 1D� 6OLNL� ���� MH� SULND]DQ� PQRJRNRWQLN� ]� RVHPQDMVWLPL� WHPHQL�

SUHNR�NDWHUHJD�MH�L]YHGHQD�WULDQJXODFLMD�
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6OLND�����0QRJRNRWQLN�]�Q� ����WHPHQL�

9�SRJODYMLK���LQ���VR�SUHGVWDYOMHQH�OXSLQH�QD�UDYQLQL�LQ�Y�SURVWRUX��2NROL�QL]D�WRþN�1

QD� UDYQLQL� MH�PRJRþH�RYLWL� RYRM�� NL� VH� GRWLND� VDPR� VNUDMQLK� WRþN��PHGWHP�NR� VR� YVH

RVWDOH� WRþNH� Y� QMHJRYL� QRWUDQMRVWL�� 7H� JHRPHWULMVNH� IRUPH� VH� LPHQXMHMR� OXSLQH�� 3UL

OXSLQDK� MH� SRPHPEQR�� NDNR� VR� SUHGVWDYOMHQH�� /XSLQD� MH� ODKNR� SULND]DQD� NRW� QL]

QHXUHMHQLK�VNUDMQLK�WRþN�QL]D�1��NL�VR�PHG�VHERM�VLFHU�SRYH]DQH��YHQGDU�WD�SRYH]DYD�QL

QDND]DQD��$OL�SD�MH�OXSLQD�SULND]DQD�NRW�XUHMHQ�QL]�VNUDMQLK�WRþN�QL]D�Y�QDVSURWQL�VPHUL

XULQLK�ND]DOFHY��NL�VR�PHG�VHERM�SRYH]DQH�]�URERYL��8QLMD�YVHK�WDNLK�URERY�MH� OXSLQD

QL]D�WRþN�1�QD�UDYQLQL�

3RGREQR� YHOMD� WXGL� ]D� QL]� WRþN� 1� Y� SURVWRUX�� 2VQRYQL� SULQFLS� MH� HQDN�� RNROL� YVHK

VNUDMQLK�WRþN�QL]D�1�Y�SURVWRUX�MH�SRWUHEQR�RYLWL�RYRM� WDNR��GD�ERGR�YVH� WRþNH�QL]D�Y

QMHJRYL�QRWUDQMRVWL�DOL�YVDM�QD�QMHJRYL�PHML��3UL�SUHGVWDYLWYL�SURVWRUVNH�OXSLQH�MH�GLOHPD

HQDND�NRW�QD�UDYQLQL��OH�GD�MH�WX�GRGDQD�PRåQRVW�SUHGVWDYLWYH�V�SRYUãLQVNLPL�HOHPHQWL�

NL�VH�PHG�VHERM�GRWLNDMR�Y�URERYLK�LQ�WHPHQLK��NL�MLK�GRORþDMR�VNUDMQH�WRþNH�QL]D�1�

=JRUDM� SRYHGDQR� YHOMD� ]D� NRQYHNVQH� OXSLQH�� 3UL� OXSLQDK�� NL� QLVR� QXMQR� NRQYHNVQH�

QDYHGHQL� RSLVL� RGSRYHMR�� VDM� JUH� OXSLQD� ODKNR� WXGL� VNR]L� WRþNH�� NL� QLVR� HNVWUHPQH�

]DUDGL� WHJD� RSLVDQL� QDþLQ� RYLMDQMD� RYRMD� RNROL� QL]D� WRþN� 1� ]D� QHNRQYHNVQH� OXSLQH

RGSRYH��9�QHNRQYHNVQLK�WHPHQLK�MH�QRWUDQML�NRW�>p��9�WHP�SULPHUX�MH�SRWUHEQR�OXSLQR

JUDGLWL�QD�PHGVHERMQLK�RGQRVLK�QDMEOLåMLK�VL�WRþN�LQ�XSRãWHYDWL�GRORþHQH�RPHMLWYH��1D

6OLNL�����MH�SULND]DQD�QHNRQYHNVQD�OXSLQD�QL]D�WRþN�1�LQ�NRQYHNVQD�OXSLQD��NDNUãQD�EL

QDVWDOD�L]�LVWHJD�QL]D�WRþN�1�SR�QDþLQX�RYLMDQMD�RYRMD�RNROL�YVHK�VNUDMQLK�WRþN�



��
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6OLND�����/XSLQD�QD�UDYQLQL���D��1HNRQYHNVQD�OXSLQD���E��NRQYHNVQD�OXSLQD�

(QDN� SUREOHP� QDVWDQH� SUL� NRQVWUXNFLML� QHNRQYHNVHQH� OXSLQH� Y� SURVWRUX�� 9VDNR

QHNRQYHNVQRVW�MH�SRWUHEQR�SUHSR]QDWL�VNR]L�SRVWDYLWHY�SURVWRUVNLK�WRþN�R]��V�SRPRþMR

GRORþHQLK� RPHMLWHY�� 1D� 6OLNL� ���� MH� SULND]DQD� NRQYHNVQD� OXSLQD� Y� �'�� LNR]DHGHU�

6HVWDYOMHQ�MH�L]�GYDMVHWLK�WULNRWQLNRY��NL�VH�PHG�VHERM�GRWLNDMR�Y�GYDQDMVWLK�WHPHQLK�LQ

WULGHVHWLK� URERYLK��1MHJRYD�NRQVWUXNFLMD� MH�PRJRþD� ]� RYLMDQMHP�RYRMD� RNROL� VNUDMQLK

WRþN�QL]D�WRþN�1�Y�SURVWRUX�

6OLND�����.RQYHNVQD�OXSLQD�Y��'��LNR]DHGHU�

1D� UDYQLQL� MH� OXSLQD� VHVWDYOMHQD� L]� URERY�� NL� SRYH]XMHMR� PHG� VHERM� SDUH� WRþN�� 9

SURVWRUX� MH� OXSLQD� VHVWDYOMHQD� L]� SRYUãLQVNLK� HOHPHQWRY�� WULNRWQLNRY� �6OLND� �����

NYDGUDWRY� DOL� GUXJLK� PQRJRNRWQLNRY�� 3RYUãLQVNH� HOHPHQWH� VH� SULODJDMD� QDPHQX

XSRUDEH� PRGHOD� GRORþHQHJD� WHOHVD�� 9UVWL� XSRUDEOMHQLK� SRYUãLQVNLK� HOHPHQWRY� MH

SRWUHEQR� SULODJRGLWL� QDþLQ� RGþLWDYDQMD� WRþN� ]� PRGHOD�� 3UL� WULNRWQLãNLK� PUHåDK� MH

PRåQRVWL� SRVWDYLWHY� WULNRWQLNRY� YHþ�� YHQGDU� OH� HQD� GDMH� QDMEROMãR� PRåQR

UHNRQVWUXNFLMR� SRYUãLQH�� 1D� 6OLNL� ���� MH� SULND]DQR�� NDNR� SRVWDYLWHY� WULNRWQLNRY�PHG



��

LVWLPL� ãWLULPL� WRþNDPL� YSOLYD� QD� SRYUãLQR�� 9� WHP� SULPHUX� L]ELUD� YSOLYD� WXGL� QD

NRQYHNVQRVW�SRYUãLQH�

6OLND�����5D]OLþQD�SRVWDYLWHY�WULNRWQLNRY�]D�ãWLUL�WRþNH�Y�SURVWRUX�

9� ��� SRJODYMX� VR� REUDYQDYDQL� RGQRVL� PHG� WRþNDPL� QL]D�1�� NDU� SRSLVXMHMR� 9RURQRL

GLDJUDPL��9RURQRL�GLDJUDP� UDYQLQR� UD]GHOL� WDNR��GD�Y�YVDNHP�9RURQRL� REPRþMX� OHåL

VDPR� HQD� WRþND� QL]D�1�� URE� WHJD� REPRþMD� SD� OHåL� QDWDQþQR� QD� SRORYLFL� PHG� GYHPD

VRVHGQMLPD� WRþNDPD��2PHQMHQD� ODVWQRVW� YRGL� GR� QDMEROMãH�PRåQH� WULDQJXODFLMH�� NL� VH

LPHQXMH� 'HODXQD\�HYD� WULDQJXODFLMD� LQ� MH� Y� ELVWYX� GYRMQRVW� 9RURQRL� GLDJUDPD�

'HODXQD\HYD�WULDQJXODFLMD�]DJRWDYOMD�WDNR�UD]GHOLWHY�SRYUãLQH��GD�VR�YVL�WULNRWQLNL�NDU

VH�GD��GHEHOL���WR�SRPHQL��GD�LPDMR�þLP�YHþMH�QRWUDQMH�NRWH�

7R� ODVWQRVW� MH� PRJRþH� Y� NRPELQDFLML� ]� RVWDOLPL� QRUPDWLYL� XSRUDELWL� SUL� NRQVWUXNFLML

QHNRQYHNVQH�OXSLQH�Y�SURVWRUX��1D�6OLNL�����MH�SULND]DQD�'HODXQD\HYD�WULDQJXODFLMD�LQ

QHND�SROMXEQD�WULDQJXODFLMD�]D�QL]�WRþN�1�QD�UDYQLQL�

D����������������������������������������������������E

6OLND�����7ULDQJXODFLMD�WRþN�QD�UDYQLQL���D��'HODXQD\HYD���E��SROMXEQD�

9� ��� SRJODYMX� MH� SUHGVWDYOMHQ� VLVWHP� ]D� ]DMHPDQMH� SURVWRUVNLK� WRþN��1DUHMHQ� MH� ELO� ]

QDPHQRP�� GD� VH� SRNDåH� PRåQRVW� PHKDQVNHJD� ]DMHPDQMD� �'� WRþN�� NDU� MH� ELVWYHQR

FHQHMH� RG� ODVHUVNHJD� �'� VNHQHUMD��8SRUDEOMHQL� HOHPHQWL� VR� QDMFHQHMãL�PRåQL� LQ� SUDY

WDNR� L]GHODYD��=DUDGL� WHJD� MH�QDWDQþQRVW� UD]PHURPD�VODED�� D� ãH�YHGQR�]DGRYROMLYD� ]D

SUHGVWDYLWHY�GHORYDQMD�VLVWHPD� LQ�NDVQHMH�]D�SULND]� UHNRQVWUXNFLMH�SRYUãLQH� L]�]DMHWLK

SURVWRUVNLK� WRþN�� 3RND]DQD� MH� SULþDNRYDQD� GHIRUPDFLMD� REOLNH� ]DUDGL� QHQDWDQþQRVWL

SRWHQFLRPHWURY�LQ�Y�SRGSRJODYMX�����GHMDQVND�GHIRUPDFLMD�YDOMDVWH�REOLNH��6OLND������



��

6OLND�����'HIRUPDFLMD�YDOMDVWHJD�GQD�

$�'� NRQYHUWHU� GLJLWDOL]LUD� DQDORJQH� SRGDWNH� GREOMHQH� SUHNR� SRWHQFLRPHWURY�� 7D� MH

SRYH]DQ�]�UDþXQDOQLNRP�SUHNR�/37�SRUWD��3ULND]DQL�VWD�VOLNL�QDSDMDOQLND�NRQYHUWHUMD�LQ

QMHJRYD�SRYH]DYD�]�UDþXQDOQLNRP�

'LJWDOL]LUDQH�SRGDWNH�SUHþLWD�SURJUDP�QDSLVDQ�Y�&��NL�XSRãWHYD�þDVRYQL�GLDJUDP�$�'

SUHWYRUEH� LQ� MLK� VSURWL� ]DSLVXMH� Y� GDWRWHNR� �WRFNH�GDW��� 'LDJUDP� $�'� SUHWYRUEH� MH

SULND]DQ�Y�SRGSRJODYMX�������

,]�JHRPHWULMH� VLVWHPD� LQ�YUHGQRVWL� QD� SRWHQFLRPHWULK� MH�PRJRþH� GRORþLWL� NRRUGLQDWQH

YUHGQRVWL�WRþNH�Y�SURVWRUX�

9���� SRJODYMX� MH�SUHGVWDYOMHQ� FHORWHQ�SRWHN� UHNRQVWUXNFLMH�SRYUãLQH��1DMSUHM� RVQRYQL

HOHPHQWL� JHRPHWULMH�� NL� VR� SRGUREQHMH� RSLVDQL� Y� ��� SRJODYMX�� 9� SRGSRJODYMX� ���� MH

RSLVDQ� SULQFLS� WULDQJXODFLMH� Y� �'�� 7HPHOML� QD� SUHJOHGRYDQMX� UDYQLQH� �XSRUDEOMHQ� SUL

DOJRULWPLK� RSLVDQLK� Y� ��� SRJODYMX�� LQ� ODVWQRVWLK� 'HODXQD\HYH� WULDQJXODFLMH�� 7R� MH

SUHGYVHP�ODVWQRVW�QDMYHþMHJD�SUD]QHJD�NURJD��NL�MH�QDWDQþQHMH�RSLVDQD�Y�SRGSRJODYMX

������� 3RVWRSHN� MH� ]DVWDYOMHQ� WDNR�� GD� JD� MH�PRJRþH� XSRUDELWL� WXGL� Y� SURVWRUX�� NDU� MH

SULND]DQR� Y� SRGSRJODYMLK� ���� LQ� ����� 9� SRGSRJODYMX� ���� MH� QDWDQþQR� RSLVDQ� FHORWHQ

SRVWRSHN� WULDQJXODFLMH� R]�� UHNRQVWUXNFLMH� SRYUãLQH� Y� �'�� 9� SRGSRJODYMX� ���� VWD

SULND]DQL� YKRGQD� LQ� L]KRGQD� REOLND� UHNRQVWUXNFLMH� LQ� Y� SRGSRJODYMX� ���� ãH� QHNDM

SULPHURY� LQ� QDþLQRY� XSRUDEH� UHNRQVWUXNFLM�� 1D� 6OLNL� ���� MH� SULND]DQD� UHNRQVWUXNFLMD

SRYUãLQH�

6OLND�����5HNRQVWUXNFLMD�SRYUãLQH�
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���*(20(75,-$�,1�26129(�$/*25,7029

����=JRGRYLQVND�SULþDNRYDQMD

2VQRYQD�PRWLYLUDQRVW�N�UHãHYDQMX�JHRPHWULMVNLK�SUREOHPRY�L]YLUD�åH�L]�VWDUHJD�(JLSWD

LQ�DQWLþQH�*UþLMH�

=D�UHãHYDQMH�JHRPHWULMVNLK�SUREOHPRY�MH�ELO�SRPHPEHQ� L]XP�(YNOLGRYH�VWUXNWXUH�� WR

MH�VKHPH��NL�QD�VORJRYQR�þLVW�QDþLQ�YVHEXMH�SUHSOHWDQMH�DOJRULWPD�LQ�QMHJRYHJD�GRND]D�

(YNOLGRYD� VKHPD� L]SROQMXMH� YVH�� NDU� VH� ]DKWHYD� RG� DOJRULWPD�� MH� MDVQD�� QHGYRXPQD�

QDWDQþQD� LQ� SUHGYVHP� ]DNOMXþHQD� FHORWD�� NL� GD� NRQþQL� UH]XOWDW�� 6KHPD� MH� SRPHPEQD

WXGL� ]DWR�� NHU� GRORþD� ]ELU� RURGLM� LQ� RSHUDFLM�� NL� VH� MLK� VPH� SUL� UHãHYDQMX� SUREOHPRY

XSRUDEOMDWL�� 9SUDãDQMH�� NL� MH� Y� GREL� UHãHYDQMD� SUREOHPRY� UDþXQVNH� JHRPHWULMH� V

SRPRþMR�UDþXQDOQLND�ãH�YHGQR�DNWXDOQR�MH��DOL�MH�]�(YNOLGRYLPL�SULPLWLYL�PRþ�L]SHOMDWL

GR�NRQFD�YVH� JHRPHWULMVNH� �UDþXQH���1RYH�PRåQRVWL� UHãHYDQMD� VR� VH� SRND]DOH�� NR� MH

'HVFDUWHV� SUHGVWDYLO� NRRUGLQDWH� LQ� PRåQRVW� SULND]RYDQMD� JHRPHWULMVNLK� SUREOHPRY

DOJHEUDLþQR�>�@�

������.RPSOHNVQRVW�Y�NODVLþQL�JHRPHWULML

(YNOLGRYH� VKHPH� VR�� UD]HQ� ]D� WULYLDOQH� SULPHUH�� ]DUDGL� QHUD]YLWLK� SULPLWLYRY�� NL� VR

GRYROMHQL�� SUHFHM� ]DSOHWHQH��0DWHPDWLNL� VR� VH� Y� NDVQHMãLK� REGREMLK� SUHFHM� SRVYHþDOL

YSUDãDQMX�� NDNR� ]PDQMãDWL� ãWHYLOR� ]DSRUHGQR� SRWUHEQLK� RSHUDFLM� QD� PLQLPXP�� NL� ãH

YHGQR� ]DJRWDYOMD� UHãLWHY� GDQHJD� SUREOHPD�� .RQþQR� ãWHYLOR� SRWUHEQLK� RSHUDFLM� ]D

UHãLWHY�SUREOHPD�SUHGVWDYOMD�HQRVWDYQRVW�UHãLWYH�R]LURPD�PHULOR�NRPSOHNVQRVWL��7X�SD

MH� åH� SRGREQRVW� V� VRGREQR� LGHMR� þDVRYQH� NRPSOHNVQRVWL� DOJRULWPD�� 3UDY� WDNR� MH

YVHVNR]L�SULVRWQR�YSUDãDQMH�SURVWRUD��NL�JD�SRWUHEXMHPR�]D�GRNRQþQR�UHãLWHY�SUREOHPD�

����$OJRULWHP

9� ]DGQMLK� SHWLQGYDMVHWLK� OHWLK� VR� VH� Y]SRUHGQR� ]� UD]YRMHP� UDþXQDOQLNRY� SRVSHãHQR

UD]YLMDOL� WXGL� DOJRULWPL�� 7HPHOMQD� GHOD� VR� Y� ]DþHWNX� VHGHPGHVHWLK� OHW� SULSRPRJOD� N

VLVWHPDWL]LUDQHPX� XYDMDQMX� SUDYLO�� NL� VR� Y� WHP� þDVX� SUHUDVOD� Y� VWDQGDUG� WHJD

]QDQVWYHQHJD�SRGURþMD��NL�VH�PX�UHþH�UDþXQVND�JHRPHWULMD�

*ODYQD�HOHPHQWD�UDþXQVNH�JHRPHWULMH�VWD��DOJRULWHP�LQ�SRGDWNRYQD�VWUXNWXUD��$OJRULWPL

VR�SURJUDPL��NL�MLK�MH�PRJRþH�L]YDMDWL�QD�UDþXQDOQLNX�R]LURPD�QD�SULPHUQL�DEVWUDNFLML

GHMDQVNHJD� UDþXQDOQLND�� 3RGDWNRYQH� VWUXNWXUH� VR� XUHGLWYH� SRGDWNRY� QD� QDþLQ�� NL� Y

SRYH]DYL�]�DOJRULWPL�RPRJRþDMR�XþLQNRYLWR�LQ�HOHJDQWQR�UHãLWHY�UDþXQVNLK�SUREOHPRY�



��

������$OJRULWHP��,]UD]�LQ�RYUHGQRWHQMH�XþLQND

$OJRULWPL�VR�REOLNRYDQL�JOHGH�QD�GRORþHQ�QDþLQ�UDþXQDQMD��QDþLQ�UDþXQDQMD�MH�SULPHUQD

LQ� ]DGRVWQD� DEVWUDNFLMD� IL]LþQHJD� RURGMD� �� UDþXQDOQLND� �� QD� NDWHUHP� VH� DOJRULWHP

R]LURPD�SURJUDP�L]YDMD��1L�SRWUHEQR�QLWL�]DåHOMHQR��GD�VH�DOJRULWPL�SLãHMR�Y�VWURMQHP

MH]LNX��1DVSURWQR��YLãML�SURJUDPVNL�MH]LN�3LGJLQ�$OJRO��NL�MH�VWDQGDUG�QD�WHP�SRGURþMX�

WHåL� N� MDVQRVWL�� XþLQNRYLWRVWL� LQ� ]JRãþHQRVWL� L]UD]D�� 3LGJLQ� $OJRO� MH� QHIRUPDOQD� LQ

SULODJRGOMLYD�REOLND�$OJROX�LQ�QMHPX�SRGREQLP�SURJUDPVNLP�MH]LNRP��-H]LN�MH�SUHFHM

VWURJ�SUL�NRQWUROQLK�VWUXNWXUDK��QD�GUXJL�VWUDQL�SD�GDMH�YHOLNR�VYRERGH�SUL�REOLNRYDQMX

GUXJLK� L]MDY�� NMHU� GRSXãþD� RELþDMQH� PDWHPDWLþQH� L]UD]H� Y� SRYH]DYL� ]� QDYDGQLP

EHVHGQLP� L]UDåDQMHP�� $OJRULWHP� QDSLVDQ� Y� 3LGJLQ� $OJROX� MH� PRþ� HQRVWDYQR

SUHREOLNRYDWL�Y�NDWHULNROL�YLãML�SURJUDPVNL�MH]LN�>��@�

3URJUDP�VH�LPHQXMH�SURFHGXUD�LQ�LPD�REOLNR

SURFHGXUH��LPH����SDUDPHWUL����L]MDYD�

,]MDYD� MH� ODKNR� L]SLVDQD� NRW� QL]� GYHK� DOL� YHþLK� L]MDY�� NL� MLK� MH� SRWUHEQR� PHG� VHERM

]GUXåLWL�

EHJLQ��L]MDYD�
�����������������

�����������������

�������������L]MDYD

HQG�

,]MDYD� MH� ODKNR� REOLNRYDQD� ]� QDYDGQLP� EHVHGQLP� L]UD]RP�� DOL� SD� ]� EROM� IRUPDOQR

REOLNRYDQLP�L]UD]RP�

���3ULUHGLWYHQL�VWDYHN�

VSUHPHQOMLYND��� ��YLU

���3RJRMQL�VWDYHN�

LI��SRJRM��WKHQ��L]MDYD����HOVH�L]MDYD��

���=DQND��NL�MH�ODKNR�Y�HQL�RG�QDVOHGQMLK�REOLN�



��

�D���IRU��VSUHPHQOMLYND�� �YUHGQRVW��XQWLO��YUHGQRVW��GR��L]MDYD
�E���ZKLOH�SRJRM��GR�L]MDYD
�F���UHSHDW�L]MDYD�XQWLO�SRJRM

5D]OLND�PHG�ZKLOH� LQ�UHSHDW� ]DQNDPD� MH�Y� WHP��GD� MH�SUL�ZKLOH�]DQNL� SRJRM� WHVWLUDQ
SUHG�L]YDMDQMHP�L]MDYH��SUL�UHSHDW�]DQNL�SD�MH�SRJRM�WHVWLUDQ�NDVQHMH�

���9UQLWHY�YUHGQRVWL�

UHWXUQ��L]UD]

,]MDYD�WH�YUVWH�PRUD�ELWL�XSRUDEOMHQD�Y�IXQNFLML��NL�MH�REOLNH

IXQFWLRQ��LPH���SDUDPHWUL����L]MDYD�

,]UD]��NL�JD�YUQH�UHWXUQ��SRVWDQH�YLU�SULUHGLWYHQHJD�VWDYND��NRW�MH�SRND]DQR�Y���]JRUDM�

9VL�Y�QDGDOMHYDQMX�RSLVDQL�DOJRULWPL�VR�REOLNRYDQL�Y�3LGJLQ�$OJROX�

ýDV�� NL� MH� SRWUHEHQ� ]D� L]YUãLWHY� DOJRULWPD�� MH� YVRWD� YVHK� GHOQLK� þDVRY�� Y� NDWHULK� VH

L]YUãLMR� SRVDPH]QH� RSUDFLMH�3UL� WHP� QDV� ]DQLPD� WLVWL� þDV�� NL� MH� QHRGYLVHQ� RG� YUVWH

UDþXQDOQLND��QD�NDWHUHP�VH�DOJRULWHP�L]YDMD�WHU�SUHGYVHP��NDNR�]DKWHYQRVW�SUREOHPD�LQ

NROLþLQD� YKRGQLK� SRGDWNRY� YSOLYDWD� QD� þDV� L]YDMDQMD�� 3UL� REOLNRYDQMX� LQ� DQDOL]L

DOJRULWPD� MH� SRWUHEQR� ]D� RYUHGQRWHQMH� L]YDMDOQHJD� þDVD� GRORþLWL� ãWHYLOR� NOMXþQLK

RSHUDFLM��NL� VH� L]YHGHMR��7D�QDþLQ� MH�XSRUDEHQ�SUL�GRORþDQMX� VSRGQMH�PHMH�� SUL� þHPHU

ODKNR�YVDND�QHXSRãWHYDQD�IRU�]DQND�þDV�L]YDMDQMD�VDPR�SRYHþD��3UL�GRORþDQMX�]JRUQMH

PHMH�WD�QDþLQ�QH�GD�]DGRYROMLYLK�SRGDWNRY��9�WHP�SULPHUX�MH�SRWUHEQR�XSRãWHYDWL�SUDY

YVH� RSHUDFLMH�� NL� VR� VH� LQ� NL� EL� VH� ODKNR� L]YHGOH� Y� DOJRULWPX�� 6LVWHP�� NL� RSUHGHOMXMH

VSRGQML��]JRUQML�LQ�YPHVQL�þDV�L]YDMDQMD�DOJRULWPRY�MH�>��@�

� 2�I�1���R]QDþXMH�QL]�YVHK� IXQNFLM�J�1�� WDNR��GD�REVWDMDWD�SR]LWLYQL�NRQVWDQWL�&� LQ
1��WHU�GD�YHOMD�_J�1�_Ë&I�1��]D�YVH�1Ì1��

� W�I�1���R]QDþXMH�QL]�YVHK�IXQNFLM�J�1�� WDNR��GD�REVWDMDWD�SR]LWLYQL�NRQVWDQWL�&� LQ
1��WHU�GD�YHOMD�J�1�Ì&I�1��]D�YVH�1Ì1��

� q�I�1���R]QDþXMH�QL]�YVHK�IXQNFLM�J�1��WDNR��GD�REVWDMDMR�SR]LWLYQH�NRQVWDQWH�&���&�

LQ�1��WHU�GD�YHOMD�&�I�1�ËJ�1�Ë&�I�1��]D�YVH�1Ì1��
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2�I�1���WDNR�R]QDþXMH�IXQNFLMH��NL�QLNDNRU�QLVR�YHþMH�NRW�QHN�NRQVWDQWHQ�þDV� I�1���7D

QDþLQ�VH�XSRUDEOMD�]D�R]QDþHYDQMH�]JRUQMH�þDVRYQH�PHMH�L]YDMDQMD��1DVSURWQR�W�I�1��

R]QDþXMH�IXQNFLMH��NL�VR�YVDM� WDNR�YHOLNH�NRW�QHN�NRQVWDQWHQ�þDV� I�1���$QDORJQR�VH� WD

QDþLQ� XSRUDEOMD� ]D� R]QDþHYDQMH� VSRGQMH� þDVRYQH� PHMH� L]YDMDQMD�� q�I�1��� R]QDþXMH

IXQNFLMH�� NL� VR� LVWH� YHOLNRVWL� NRW� MH� I�1��� 7D� QDþLQ� VH� XSUDEOMD� ]D� GRORþHYDQMH

�RSWLPDOQLK��DOJRULWPRY�

3ROHJ� þDVD� MH� GUXJR� PHULOR� NYDOLWHWH� L]YDMDQMD� DOJRULWPD� SURVWRU�� NL� MH� SRQDYDGL

GHILQLUDQ� NRW� NROLþLQD� VSRPLQD�� NL� MH� SRWUHEHQ� ]D� L]YHGER� DOJRULWPD�� ýDVRYQD� LQ

SURVWRUVND�NRPSOHNVQRVW�VWD�WDNR�GYH�JODYQL�PHULOL�SUL�DQDOL]L�L]YDMDQM�DOJRULWPRY��3UL

L]ELUL� DOJRULWPRY� ]D� SRVDPH]QH� DSOLNDFLMH� MH� SRWUHEQR� XSRãWHYDWL� WXGL� GHMVWYR�� GD

DOJRULWHP�� NL� MH� XVSHãHQ� SUL� UHãHYDQMX� YHOLNLK� SUREOHPRY�� QL� QXMQR� XVSHãHQ� SUL

UHãHYDQMX�PDMKQLK�SUREOHPRY��LQ�REUDWQR�

������3RGDWNRYQH�VWUXNWXUH

$OJRULWPL��NL�VH�XSRUDEOMDMR�QD�SRGURþMX� UDþXQVNH�JHRPHWULMH��PDQLSXOLUDMR�]�REMHNWL�

NL�QLVR�QD�QLYRMX�VWURMQHJD�MH]LND��3RGDWNH�MH�]DWR�SRWUHEQR�XUHGLWL�Y�þLP�SUHSURVWHMãR

VWUXNWXUR�� NL� Y� SRYH]DYL� ]� DOJRULWPRP� RPRJRþD� UHãLWHY� SUREOHPD� ]� UDþXQDOQLNRP�

1DMSRJRVWHMH�VR�SRGDWNL�SUHGVWDYOMHQL�NRW�XUHMHQL�DOL�QHXUHMHQL�QL]L�HOHPHQWRY�

1DM� ER� 6� QL]� HOHPHQWRY� SUHGVWDYOMHQ� V� SRGDWNRYQR� VWUXNWXUR� LQ� QDM� ER� X� SROMXEQL

HOHPHQW�QHNH�VSORãQH�PQRåLFH��NDWHUH�SRGPQRåLFD�MH�QL]�6��*ODYQH�RSHUDFLMH��NL�MLK�MH

PRJRþH�L]YHVWL�SUHNR�QL]D�6��VR�

�� 0(0%(5�X��6���$OL�YHOMD�X�6"��PRåHQ�RGJRYRU�GD�QH��

�� ,16(57�X��6���'RGD�HOHPHQW�X�Y�QL]�6�

�� '(/(7(�X��6���=EULãH�HOHPHQW�X�L]�QL]D�6�

ýH�MH�{6���6��������6N}�]ELU�QL]RY��NDWHULK�PHGVHERMQL�SUHVHNL�VR�SUD]QH�PQRåLFH��SRWHP

VWD�XSRUDEQL�RSHUDFLML�

�� ),1'�X���9UQH�M��þH�YHOMD�X�6M�

�� 81,21�6L��6M��6N���=GUXåL�QL]D�6L�LQ�6M�LQ�JD�SRLPHQXMH�6N�

.DGDU�MH�GRORþHQD�VSORãQD�PQRåLFD��VR�SRPHPEQH�QDVOHGQMH�RSHUDFLMH�

�� 0,1�6���9UQH�QDMPDQMãL�HOHPHQW�QL]D�6�
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�� 63/,7�X��6���5D]GHOL�QL]�6�QD�{6���6�}�WDNR��GD�YHOMD�6� {Y��Y�6�LQ�YËX}�WHU�6� 6�

6��

�� &21&$7(1$7(�6��� 6���� ýH� ]D� SROMXEQD� X
�6�� LQ� X

�6�� YHOMD� X
ËX

�� SRWHP

QDUHGL�QL]�6 6�½6��

3RGDWNRYQR�VWUXNWXUR�VL�MH�DEVWUDNWQR�PRþ�SUHGVWDYOMDWL�NRW�SUHPLFR��QD�NDWHUL�LPD�YVDN

SRGDWHN� VYRMR� WRþNR�� 9� WHP� SULPHUX� MH� EULVDQMH� LQ� GRGDMDQMH� HOHPHQWRY� SRYVHP

SROMXEQR��3UL�QHNDWHULK�DSOLNDFLMDK�VH�]DKWHYDMR�GRGDWQH�RPHMLWYH��HOHPHQWH�VH�GRGDMD

QD�HQL�VWUDQL�SUHPLFH��EULãH�VH� MLK�QD�GUXJL�VWUDQL��EULVDQMH� LQ�GRGDMDQMH�HOHPHQWRY�VH

L]YDMD� QD� LVWHP� PHVWX�� 1HXUHMHQ� QL]� MH� YHGQR� PRJRþH� XUHGLWL� XSRãWHYDMH� ODVWQRVWL

SRVDPH]QLK� HOHPHQWRY� R]LURPD� V� SRLPHQRYDQMHP� HOHPHQWRY� LQ� DEHFHGQLP

UD]YUãþDQMHP�

3UL� UDþXQVNL� JHRPHWULML� MH� ELOR� SRWUHEQR� RELþDMQH� SRGDWNRYQH� VWUXNWXUH� SULODJRGLWL

VSHFLILþQRVWL�SUREOHPRY��3UL�WHP�VWD�QDVWDOL�QHNRQYHQFLRQDOQL�VWUXNWXUL�'&(/��'RXEOH�

&RQQHFWHG�(GJH�/LVW��LQ�RGVHNRYQD�GUHYHVQD�VWUXNWXUD�

��������3RGDWNRYQD�VWUXNWXUD�'&(/

6WUXNWXUD�'&(/�MH�SULPHUQD�]D�SUHGVWDYLWHY�SODQDUQLK�JUDIRY�QD�UDYQLQL��NMHU�MH�* �9�
(��SUHVOLNDYD�WHPHQ�9L�Y�WRþNH�QD�UDYQLQL�LQ�(L�Y�SRYH]DYH�PHG�WHPL�WRþNDPL�WDNR��GD

VH�SRYH]DYH�PHG�VHERM�QH�VHNDMR��UD]HQ�Y�VYRMLK�NUDMLãþLK��3ODQDUQL�JUDI�MH�WLVWD�REOLND�

SUL�NDWHUL�VR�SRYH]DYH�PHG�WRþNDPL�UDYQL�OLQLMVNL�HOHPHQWL���URERYL�
1DM� ER� 9 {Y��� ����� YQ}� LQ� ( {H��� ����� HQ}�� *UDI� SUHGVWDYOMD� ]DSRUHGQL� ]DSLV� URERY� LQ

WHPHQ�� Y� NDWHULK� VH� URERYL� VHNDMR��9VDN� URE� MH� SUHGVWDYOMHQ� QDWDQþQR� HQNUDW�� 3ULPHU

'&(/� SRGDWNRYQH� VWUXNWXUH� MH� SULND]DQ� Y� 7DEHOL� ���� LQ� QD� 6OLNL� ���� GHO� SODQDUQHJD

JUDID��NL�XVWUH]D�SRGDWNRP�Y�WDEHOL�

7DEHOD�������3ULPHU�'&(/�SRGDWNRYQH�VWUXNWXUH�

9� 9� )� )� 3� 3�

�

�

�

D� � � � � D� D�

�

D� � � �

�

D� � � �
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6OLND�����'HO�SODQDUQHJD�JUDID�]D�]JRUQMR�'&(/�SRGDWNRYQR�VWUXNWXUR�

9�SUYLK�ãWLULK�SROMLK�9���9���)��LQ�)��VR�]DSLVDQL�SRGDWNL��Y�]DGQMLK�GYHK�SROMLK�3��LQ

3��VR�]DSLVDQL�ND]DOFL�QD�SRGDWNRYQD�SROMD��9�SROMX�9��MH�]DSLVDQR�]DþHWQR�WHPH�URED�

Y�SROMX�9��MH�]DSLVDQR�NRQþQR�WHPH�URED��9�SROMLK�)��LQ�)��VWD�]DSLVDQL�LPHQL�SORVNHY�

NL� OHåLWD�QD� OHYL� LQ�GHVQL�VWUDQL�JOHGDQR� L]�9��SURWL�9���.D]DOHF�3��NDåH�QD� URE��NL�Y

QDVSURWQL�VPHUL�XULQLK�ND]DOFHY�]�YUWLãþHP�Y�9��QDVOHGQML�VOHGL�UREX��9���9����3RGREQR

YHOMD�]D�ND]DOHF�3���OH�GD�MH�WX�YUWLãþQR�WHPH�9��

9� DOJRULWPX� RSLVDQHP� Y� RVPHP� SRJODYMX� MH� XSRUDEOMHQD� SRHQRVWDYOMHQD� VWUXNWXUD

'&(/�� 3RHQRVWDYLWHY� MH� SRWUHEQD�� NHU� QH� SUHGVWDYOMD� SODQDUQHJD� JUDID�� DPSDN

WULDQJXODFLMR�Y�SURVWRUX�

��������2GVHNRYQD�GUHYHVQD�VWUXNWXUD

2GVHNRYQD� GUHYHVQD� VWUXNWXUD� MH� VWDWLþQR� REOLNRYDQD� ]D� PDQLSXOLUDQMH� ]� RGVHNL� QD

UHDOQL�RVL��NDWHULK�HNVWUHPL�VR�GHO�GRORþHQHJD�QL]D�QD�DEVFLVL�Y�REVHJX� [���Q]��=D�FHOL

ãWHYLOL�O�LQ�U��]D�NDWHUL�YHOMD�O<U��RGVHNRYQD�GUHYHVQD�VWUXNWXUD�7�O��U��QDVWDMD��RGVHN�Y�MH

VHVWDYOMHQ�L]�YUHGQRVWL�%[Y]� �O�LQ�([Y]� �U��SUL�þHPHU�VWD�%�]DþHWHN�RGVHND�LQ�(�NRQHF

RGVHND��ýH�YHOMD�U�O>���SRWHP�MH�PRJRþH�RGVHN�Y�SUHXUHGLWL�Y�GYD�SRGRGVHND��9�OHYHJD

7�O�� LQW��%[Y]�([Y]������ LQ� GHVQHJD� 7�LQW��%[Y]�([Y]������ U��� 3DUDPHWUD� %[Y]� LQ� ([Y]

GRORþDWD� LQWHUYDO� [%[Y]�� ([Y]]�[O�� U]� Y� SRYH]DYL� ]� RGVHNRP� Y�� 2GVHNRYQR� GUHYHVQD

VWUXNWXUD�]D�O ��LQ�U ���7��������MH�SULND]DQD�QD�6OLNL�����
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6OLND�����2GVHNRYQD�GUHYHVQD�VWUXNWXUD�7��������

����'HILQLFLMH�RVQRYQLK�JHRPHWULMVNLK�HOHPHQWRY

(OHPHWQL��NL�VH�XSRUDEOMDMR�]D�UHãHYDQMH�SUREOHPRY�V�SRGURþMD�UDþXQVNH�JHRPHWULML��VR

Y�JODYQHP�WRþNH��QL]�WRþN���NL�VR�SRVWDYOMHQH�Y�HYNOLGRY�SURVWRU��.RRUGLQDWQL�VLVWHP�MH

GRORþHQ� WDNR�� GD� MH� YVDND� WRþND� SUHGVWDYOMHQD� ]� YHNWRUMHP� SULPHUQH� GLPHQ]LMH� Y

NDUWH]LMHYHP� NRRUGLQDWQHP� VLVWHPX�� =D� JHRPHWULMVNH� HOHPHWQH� QL� QXMQR�� GD� VR

VHVWDYOMHQL� L]� NRQþQHJD� ãWHYLOD� WRþN�� SRPHPEQR� MH�� GD� WH� WRþNH� ]DJRWRYLMR� NRQþQR

GRORþOMLYRVW�SRVDPH]QHJD�HOHPHQWD��7DNR�YHOMD��UD]HQ�]D� WRþNR��NL�GRORþD�VDPD�VHEH�

SUHPLFR� � GRORþDWD� GYH� SROMXEQL� WRþNL� QD� QMHM�� OLQLMVNL� VHJPHQW� GRORþDWD� WRþNL� QD

QMHJRYLK�NUDMLãþLK��UDYQLQR�GRORþDMR�WUL�SROMXEQH�WRþNH�WH�UDYQLQH��PQRJRNRWQLN�GRORþD

�XUHMHQ��QL]�WRþN��LWG��[�]�

7RþND��7RþNR�S�JOHGH�QD�GLPHQ]LMR�SURVWRUD�GRORþD��[��������[G��Y�(G��SUL�þHPHU�MH�(G�G�

GLPHQ]LRQDOHQ�HYNOLGRY�SURVWRU��3UDY�WDNR�MH�WRþNR�PRþ�UD]XPHWL�NRW�G�GLPHQ]LRQDOHQ

YHNWRU�Y�(G�]�YUKRP�Y�WRþNL�S�

3UHPLFD��'YH�UD]OLþQL�WRþNL�T��LQ�T��Y�(G�GRORþDWD�SUHPLFR�Y�WHP�SURVWRUX�NRW�OLQHDUQR

NRPELQDFLMR

aT�����a�T����a�5��

%ROM�VSORãQD�REOLND�]D�N�QHRGYLVQLK�WRþN�SUL��NËG��MH

a�T��a�T������aN��TN������a������aN���TN���aM�5��M �����N����

/LQLMVNL� VHJPHQW�� 'YH� UD]OLþQL� WRþNL� T�� LQ� T�� Y� (G� GRORþDWD� VHJPHQW� SRGREQR� NRW

SUHPLFR��OH�GD�MH�SRWUHEQR�]DGRVWLWL�GRGDWQHPX�SRJRMX�]D�NRHILFLHQW�a



��

aT�����a�T����a�5���ËaË���

7DND�NRPELQDFLMD�RSLVXMH�UDYQL�OLQLMVNL�VHJPHQW��NL�SRYH]XMH�WRþNL�T��LQ�T���6HJPHQW�MH

ODKNR�R]QDþHQ�WXGL�NRW�QHXUHMHQ�SDU�T T
� �

�

.RQYHNVHQ� QL]�� 3RGURþMH� '� Y� (G� MH� NRQYHNVQR�� þH� MH� OLQLMVNL� VHJPHQW� T T
� �

� PHG
NDWHULPDNROL�GYHPD�WRþNDPD�T��LQ�T��Y�(G��Y�FHORWL�Y�'�

.RQYHNVQD�OXSLQD��.RQYHNVQD�OXSLQD�QL]D�WRþN�6�Y�(G�MH�PHMD�RNROL�NRQYHNVQHJD�QL]D

LQ�SRYH]XMH�PHG�VHERM�YVH�HNVWUHPQH�WRþNH�WHJD�QL]D�

0QRJRNRWQLN��9�(��MH�PQRJRNRWQLN�GRORþHQ�NRW�NRQþHQ�QL]�OLQLMVNLK�VHJPHQWRY��NL�VH

Y�SDULK�GRWLNDMR�PHG�VHERM�VDPR�Y�VYRMLK�NRQþQLK�WRþNDK��/LQLMVNL�VHJPHQWL�VR�URERYL

PQRJRNRWQLND��NRQþQH�WRþNH�SD�WHPHQD�PQRJRNRWQLND�

3ODQDUQL�JUDI��*UDI�* �9��(���SUL�þHPHU�MH�9�QL]�WHPHQ�LQ�(�QL]�URERY��MH�SODQDUQL��þH

VH� JD� GD� SRORåLWL� QD� UDYQLQR�� QH� GD� EL� SUHNULYDO� VDP� VHEH�� 3ODQDUQL� JUDI� GRORþD

UD]GHOLWHY�UDYQLQH�R]LURPD�SRGURþMD�QD�UDYQLQL�QD�PDQMãD�SRGSRGURþMD�

7ULDQJXODFLMD�� 5D]GHOLWHY� UDYQLQVNHJD� SRGURþMD� MH� WULDQJXODFLMD�� þH� VR� YVD� QMHJRYD

SRGSRGURþMD� WULNRWQLNL�� 7ULDQJXODFLMD� MH� SODQDUQL� JUDI� ]� QDMYHþMLP� PRåQLP� ãWHYLORP

URERY��SUL�þHPHU�VH�QLWL�GYD�PHG�VHERM�QH�VPHWD�VHNDWL�

3ROLHGHU��9�(�� MH� SROLHGHU� GRORþHQ� V� NRQþQLP�QL]RP�PQRJRNRWQLNRY� Y� SURVWRUX�� SUL

þHPHU� VH� SR� GYD� LQ� GYD� PQRJRNRWQLND� PHG� VHERM� GRWLNDWD� VDPR� Y� VNXSQHP� UREX�

7HPHQD�LQ�URERYL�PQRJRNRWQLNRY�VR�KNUDWL�WXGL�WHPHQD�LQ�URERYL�SROLHGUD�



��

���0QRJRNRWQLNL

9� UDþXQVNL� JHRPHWULML� LPDMR� YHOLN� SRPHQ� W�L�� PQRJRNRWQLNL�� =� QMLPL� MH� PRJRþH

SRSLVRYDWL�REMHNWH�Y�UHDOQHP�VYHWX��KNUDWL�SD�VR�SULPHUQL�]D�UDþXQDOQLãNR�REGHODYR��3R

]JUDGEL�VR�ODKNR�SRYVHP�HQRVWDYQL��WDN�MH�V�WUHPL�OLQLMVNLPL�HOHPHQWL�WULNRWQLN���ODKNR

SD� VR� VHVWDYOMHQL� L]� YHþ� WLVRþ� HOHPHQWRY�� 9HþMH�� NRPSOHNVQHMãH� PQRJRNRWQLNH� MH

SRQDYDGL�SRWUHEQR�UD]VWDYLWL�QD�YHþ�HQRVWDYQHMãLK�

����'HILQLFLMD�PQRJRNRWQLND

0QRJRNRWQLN� MH� REPRþMH� QD� UDYQLQL�� NL� MH� RG� RNROLFH� UD]PHMHQR� ]� QL]RP� OLQLMVNLK

HOHPHQWRY��7RSRORãNR�JOHGDQR�MH�PQRJRNRWQLN�KRPHRPRUILþQD�REOLND�NURJD��R]LURPD

QMHJRYD�GHIRUPDFLMD�

1DM�ERGR�Y���Y���Y��������YQ���WRþNH�QD�UDYQLQL��QDM�ERGR�H�� �Y�Y���H�� �Y�Y��������HL� �YLYL���

������HQ��� �YQ��Y��OLQLMVNL�VHJPHQWL��NL�SRYH]XMHMR�WRþNH�QD�UDYQLQL�PHG�VHERM��2ERMLK�MH�Q

LQ�GRORþDMR�PQRJRNRWQLN��þH�>�@�

�� -H�Y�NURåQHP�UHGX�SUHVHþLãþH�PHG�GYHPD�VRVHGQMLPD�OLQLMVNLPD�VHJPHQWRPD�HQD
VDPD�VNXSQD�WRþND��HL�HL��� �YL�����]D�YVH�L� ���������Q���

�� 6H�QHVRVHGQML�VHJPHQWL�QH�VHNDMR�PHG�VHERM��HL�HM� �»���]D�YVH�MºL���

3UYL� SRJRM� GRORþD�PQRJRNRWQLNX� SRGREQRVW� NURJX� ]DUDGL� NURåQHJD� VWLNDQMD� OLQLMVNLK

VHJPHQWRY� PHG� VHERM� SR� VLVWHPX� NRQHF� ]� ]DþHWNRP�� GUXJL� SRJRM� SD� GHILQLUD

HQRVWDYQRVW�PQRJRNRWQLNRY�
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H�

H�
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H�

Y�
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Y�
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6OLND�����0QRJRNRWQLN�� �D�� HQRVWDYHQ�PQRJRNRWQLN� �� R]QDþHYDQMH� WHPHQ� LQ� URERY� Y

QDVSURWQL�VPHUL�XULQLK�ND]DOFHY���E��QHHQRVWDYHQ�PQRJRNRWQLN�
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0QRJRNRWQLNL��NL�QH� ]DGRãþDMR� WHPD�GYHPD�SRJRMHPD�� VR�QHHQRVWDYQL�PQRJRNRWQLNL

�6OLND����E���7RþNH�QD�UDYQLQL�Y�VR�WHPHQD�PQRJRNRWQLND��OLQLMVNH�SRYH]DYH�PHG�QMLPL

�WHPHQL��H�VR�URERYL�PQRJRNRWQLND��9VDN�HQRVWDYHQ�PQRJRNRWQLN�3�UD]GHOL�UDYQLQR�QD

GYD�GHOD��0HMD�PQRJRNRWQLND�3�MH�d3��9HOMD�d3�3�

����7ULDQJXODFLMD���UD]GHOMHYDQMH�QD�WULNRWQLNH

3UL� UHãHYDQMX� JHRPHWULMVNLK� SUREOHPRY� V� SRPRþMR� PQRJRNRWQLNRY�� � MH� WH� SRWUHEQR

YHþNUDW� GHOLWL� QD� PDQMãH�� HQRVWDYQHMãH� PQRJRNRWQLNH�� 2VQRYQD� GHOLWHY� MH� GHOLWHY� QD

WULNRWQLNH� DOL� W�L�� WULDQJXODFLMD��*ODYQR� YSUDãDQMH�� NL� VH� SUL� WHP� ]DVWDYOMD� MH�� DOL� MH� QD

WULNRWQLNH�PRJRþH�UD]GHOLWL�YVDN�PQRJRNRWQLN�

2EVWRM� WULDQJXODFLMH� MH� WHVQR� SRYH]DQ� ]� REVWRMHP� GLDJRQDOH� Y� PQRJRNRWQLNX�

3RVWDYLWHY� GLDJRQDOH� Y� PQRJRNRWQLN� MH� PRJRþD� OH�� þH� LPD� PQRJRNRWQLN� YVDM� HQR

L]ERþHQR�WHPH��,]�WHJD�VOHGLMR�WULMH�ORJLþQL�]DNOMXþNL�

�� 9VDN�PQRJRNRWQLN�PRUD�LPHWL�QDMPDQM�HQR�L]ERþHQR�WHPH�

�� 9VDN�PQRJRNRWQLN�]�QÌ��WHPHQL�LPD�GLDJRQDOR�

�� 9VDN� PQRJRNRWQLN� 3� ]� Q� WHPHQL� VH� GD� UD]GHOLWL� QD� WULNRWQLNH� �WULDQJXOLUDWL�� ]

GRGDMDQMHP�GLDJRQDO�

������2EVWRM�L]ERþHQHJD�WHPHQD

=D� GRND]� SUYH� SRVWDYNH� MH� SRWUHEQR� SULY]HWL� PHMR� d3� PQRJRNRWQLND�3� NRW� SRW�� SR

NDWHUL�KRGL�KRGHF�Y�QDVSURWQL�VPHUL�XULQLK�ND]DOFHY��9VDN�QMHJRY�REUDW�Y�OHYR�R]QDþXMH

L]ERþHQR� WHPH� PQRJRNRWQLND�� YVDN� QMHJRY� REUDW� Y� GHVQR� SD� YERþHQR� WHPH

PQRJRNRWQLND��1DM�ER�/�SUHPLFD��NL�WHþH�VNR]L�QDMQLåMH�WHPH�PQRJRNRWQLND�Y��QDMQLåMH

JOHGH�QD�NRRUGLQDWR�\��ýH� MH� WDNLK� WHPHQ�YHþ��QDM�ER� WR�QDMEROM�GHVQR��QDMQLåMH� WHPH�

QRWUDQMRVW�PQRJRNRWQLND�3� MH�QDG�SUHPLFR�/��9� WHPHQX�Y�KRGHF�QDUHGL�REUDW�Y� OHYR�

NDU�SRPHQL��GD�LPD�YVDN�PQRJRNRWQLN�QDMPDQM�HQR�L]ERþHQR�WHPH��6OLND������

Y

/

6OLND� ���� 9� QDMEROM� GHVQHP�� QDMQLåMHP� WHPHQX� VH� KRGHF� REUQH� Y� OHYR�� WHPH� Y� MH
L]ERþHQR�



��

������2EVWRM�GLDJRQDOH

1DM�ERVWD�D�LQ�E�WHPHQL�PQRJRNRWQLND�3��NL�OHåLWD�QD�PHML�PQRJRNRWQLND�d3�SUHG�LQ�]D

WHPHQRP�Y��ýH�GDOMLFD�DE�PHMH�PQRJRNRWQLND�d3�QH�VHND��QLWL�VH�MH�QH�GRWLND��SRWHP�MH

DE� QHGYRXPQR� GLDJRQDOD� PQRJRNRWQLND�� ýH� SD� VH� GDOMLFD� DE� GRWLND� DOL� VHND� PHMR

PQRJRNRWQLND� � d3�� SRWHP� ]D� WD�PQRJRNRWQLN� YHOMD� QÌ��� Y� WULNRWQLNX�DDYE� SD� MH� ãH

QDMPDQM�HQR�WHPH�PQRJRNRWQLND�3��NL�QL�D ��Y �DOL�E ��1DM�ER�[�WHPH�PQRJRNRWQLND�3�Y

WULNRWQLNX�DDYE��NL�MH�QDMEOLåMH�WHPHQX�Y�Y�SUDYRNRWQL�VPHUL�QD�DE��7DNR�MH�WHPH�[�SUYR

WHPH��NL�JD�]DGDQH�SUHPLFD�/��NR�VH�SRPLND� L]� WHPHQD�Y�SURWL�GDOMLFL�DE� �/� ||�DE���9

SURVWRUX�DDYE�� NL� MH� RPHMHQ� V� SUHPLFR�/� �WHPQR� VHQþHQR� QD� VOLNL��� QL� QREHQH� WRþNH

PHMH� PQRJRNRWQLND� d3�� UD]HQ� WHPHQD� [�� 7DNR� MH� GDOMLFD� Y[� JRWRYR� GLDJRQDOD

PQRJRNRWQLND�3��6OLND������

D
E

[

Y

/

6OLND�����Y[�PRUD�ELWL�GLDJRQDOD�PQRJRNRWQLND�3�

������2EVWRM�WULDQJXODFLMH�LQ�QMHQH�ODVWQRVWL

'RND]�R�REVWRMX�GLDJRQDOH�SRVUHGQR�GRND]XMH��GD�VH�GD�YVDN�PQRJRNRWQLN�UD]GHOLWL�QD

WULNRWQLNH��1DM� ER�G�  �DE� GLDJRQDOD�PQRJRNRWQLND�3�� 3R� GHILQLFLML� GLDJRQDOD� G� VHND

PHMR�PQRJRNRWQLND�d3�VDPR�Y�VYRMLK�NUDMLãþLK��'LDJRQDOD�G�UD]GHOL�PQRJRNRWQLN�3�QD

GYD�PDQMãD�PQRJRNRWQLND�3
�� NL� LPDWD� YVDN�PDQM� NRW�Q� WHPHQ�� LQ� V� WHP�SRVWDQH� GHO

PHMH�QRYLK�PQRJRNRWQLNRY�d3
��6OLND�������9�YVDNHP�PQRJRNRWQLNX�3
��þH�YHOMD�Q
Ì��

MH�PRJRþH� SRLVNDWL� QRYR� GLDJRQDOR� G
�  � HI�� NL� PQRJRNRWQLN�3
� UD]GHOL� QD� GYD� QRYD

PDQMãD� PQRJRNRWQLND�� 7DNR� GHOMHQMH� MH� PRJRþH� SRQDYOMDWL�� GRNOHU� ]DþHWQL

PQRJRNRWQLN�3�QL�UD]GHOMHQ�QD�VDPH�WULNRWQLNH�
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6OLND�����'LDJRQDOD�DE�UD]GHOL�PQRJRNRWQLN�3�QD�GYD�PDQMãD�PQRJRNRWQLND�

7ULDQJXODFLMR�SUHNR�PQRJRNRWQLND� MH�PRJRþH�QDUHGLWL�QD�YHþ�QDþLQRY��ãWHYLOR�NDWHULK

QDUDãþD� V� ãWHYLORP� WHPHQ� Q�� =D� YVH� YHOMD�� GD� MH� ]D� WULDQJXODFLMR� PQRJRNRWQLND� 3

SRWUHEQR�Q�����GLDJRQDO��NL�PQRJRNRWQLN�3�UD]GHOLMR�QD�Q�����WULNRWQLNRY�

������'XDOQRVW�WULDQJXODFLMH

9�WHRULML�JUDIRY�LPD�SRPHPEQR�PHVWR�W�L��GXDOQRVW�DOL�GYRMQRVW�JUDID��*UH�]D�ODVWQRVW�

GD� MH�GRORþHQH�SRGDWNH�PRþ�SUHGVWDYLWL� QD�YHþ�QDþLQRY� �GYD�GXDOQRVW���7ULDQJXODFLMD

PQRJRNRWQLND�3� MH� SRQDYDGL� SUHGVWDYOMHQD� ]� YULVDQLPL� GLDJRQDODPL�� ODKNR� SD� WXGL� ]

JUDIRP�7��NL�MH�GUXJD�REOLND�SUHGVWDYLWYH�LVWLK�SRGDWNRY��*UDI�7��GXDOQRVW�WULDQJXODFLMH

PQRJRNRWQLND�� � MH� JUDI� GUHYHVQH� REOLNH�� NL� MH� VHVWDYOMHQ� L]� YR]OLãþ� LQ� SRYH]DY� PHG

QMLPL��9R]OLãþD� SUHGVWDYOMDMR� WULNRWQLNH� WULDQJXODFLMH�� SRYH]DYH�PHG� QMLPL� SD� VNXSQH

VWUDQLFH� WULNRWQLNRY� WULDQJXODFLMH�R]LURPD�GLJRQDOR��NL� MH� VNXSQD�GYHPD� WULNRWQLNRPD

�6OLND������

D������������������������������������������������E

6OLND�����'XDOQRVW�WULDQJXODFLMH���D��WULDQJXODFLMD�PQRJRNRWQLND���E��JUDI�7�

9HOMD�� GD� MH� JUDI�7� VHVWDYOMHQ� L]� YR]OLãþ�� Y� NDWHULK� VH� VWLNDMR� QDMYHþ� WUL� SRYH]DYH�� LQ

SRYH]DY�PHG�QMLPL��9R]OLãþD�JUDID�7�VWRSQMH�HQD�VR�NRQþQH�WRþNH�JUDID�7�R]LURPD�XKOML

SROLJRQD��3��9R]OLãþD�GUXJH�VWRSQMH�OHåLMR�QD�YHML�7�LQ�MR�SRGDOMãXMHMR��9R]OLãþD�WUHWMH
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VWRSQMH� VR� UD]YHMLãþD� JUDID�7�� ,]� SRYHGDQHJD� VOHGL�� GD� LPD� YVDN�PQRJRNRWQLN� ]�QÌ�

WHPHQL�YVDM�GYD�QHSUHNULYDMRþD�VH�XKOMD�

����3RYUãLQD�PQRJRNRWQLND

3UL� UDþXQDQMX� SRYUãLQ� PQRJRNRWQLNRY� VL� MH� PRJRþH� SRPDJDWL� V� WULDQJXODFLMR�

0QRJRNRWQLN� MH� SRWUHEQR� UD]GHOLWL� QD� WULNRWQLNH�� L]UDþXQDWL� SRYUãLQR� SRVDPH]QLK

WULNRWQLNRY�LQ�YVRWD�YVHK�MH�SRYUãLQD�PQRJRNRWQLND�

������9HNWRUVNL�SURGXNW

9�VSORãQHP�MH�SRYUãLQD�WULNRWQLND�RVQRYQLFD�NUDW�YLãLQD�SRORYLF��9HQGDU�Y�SRJRMLK��NR

VR�SRGDQD�WHPHQD�D��E��F�WULNRWQLND�7�QD�UDYQLQL��WD�IRUPXODFLMD�QL�YHþ�SULPHUQD��9�WHP

SULPHUX� MH� XSRUDEHQ� YHNWRUVNL� SURGXNW�� NDWHUHJD� YHOLNRVW� SUHGVWDYOMD� SRYUãLQR

SDUDOHORJUDPD�V�VWUDQLFDPD�$�LQ�%��3RORYLFD�SDUDOHORJUDPD�MH�WULNRWQLN�V�VWUDQLFDPD�$

LQ�%��SUL�þHPHU�YHOMD�$� �E���D�LQ�%� �F���D��9HNWRUVNL�SURGXNW�MH�L]UDþXQOMLY�V�SRPRþMR
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������3RYUãLQD�NRQYHNVQHJD�PQRJRNRWQLND

9VDN� NRQYHNVHQ�PQRJRNRWQLN� MH�PRJRþH� WULYLDOQR� UD]GHOLWL� QD� WULNRWQLNH� WDNR�� GD� VH
HQR�NUDMLãþH�YVHK�GLDJRQDO�G�SULSQH�Y�HQR�WHPH�YN��6OLND������
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6OLND� ���� 7LDQJXODFLMD� NRQYHNVQHJD�PQRJRNRWQLND�� YVH� GLDJRQDOH� LPDMR� HQR� VNXSQR
NUDMLãþH�Y��

3RYUãLQD�WDNR�UD]GHOMHQHJD�SROLJRQD��NL�LPD�WHPHQD�R]QDþHQD�Y�QDVSURWQL�VPHUL�XULQLK
ND]DOFHY�]�Y���Y��������YQ����MH�ODKNR�]DSLVDQD�NRW

�3�� � �Y���Y���Y����� �Y���Y���Y����������� �Y���YQ����YQ����

������3RYUãLQD�ãWLULVWUDQHJD�NRQYHNVQHJD�PQRJRNRWQLND

.HU� MH� UD]GHOMHYDQMH� QD� WULNRWQLNH� L]YHGOMLYR� QD� YHþ� QDþLQRY�� MH� WXGL� SRYUãLQR

PQRJRNRWQLND� PRJRþH� ]DSLVDWL� QD� YHþ� QDþLQRY�� 1DM� ER�4�  � �D�� E�� F�� G�� � ãWLULVWUDQL

NRQYHNVQL�PQRJRNRWQLN��NL�JD�MH�PRJRþH�WULDQJXOLUDWL�QD�GYD�QDþLQD��6OLND������
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6OLND�����'YH�PRåQL�WULDQJXODFLML�ãWLULVWUDQHJD�NRQYHNVQHJD�PQRJRNRWQLND�

9�SUYHP�SULPHUX�YHOMD

�4�� � �D��E��F���� �D��F��G�

� �4�� �D�E����D�E����D�F����D�F����E�F����F�E����D�F����D�F����D�G����D�G����F�G����G�F��
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SR�XUHGLWYL�

� �4�� �D�E����D�E����F�G����G�F��

'R�HQDNHJD�L]UD]D�SULSHOMH�UDþXQDQMH�SRYUãLQH�WXGL�Y�GUXJHP�SULPHUX��5D]YLGQR�MH��GD

L]UD]�QH�YVHEXMH�VHJPHQWD�DG��NDU�SRPHQL��GD�SRVWDYLWHY�GLDJRQDOH�QH�YSOLYD�QD�NRQþQL
UH]XOWDW� �4��
ýH�VR�WHPHQD�YL�ãWLULVWUDQHJD�NRQYHNVQHJD�PQRJRNRWQLND�SRSLVDQD�V�NRRUGLQDWDPD�[L�LQ

\L��MH�VSORãQD�HQDþED�]D�L]UDþXQ�GYRMQH�SRYUãLQH�PQRJRNRWQLND�HQDND
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������3RYUãLQD�ãWLULVWUDQHJD�QHNRQYHNVQHJD�PQRJRNRWQLND

3UL� QHNRQYHNVQHP� ãWLULVWUDQHP� PQRJRNRWQLNX� �6OLND� ����� MH� PRåHQ� HQ� VDP� QDþLQ

WULDQJXODFLMH��'LDJRQDOD�DF�MH�L]YHQ�SROLJRQD��RVWDQH�OH�DE��3RYUãLQD�PQRJRNRWQLND�MH

�4�� � �D��E��F���� �D��F��G��

=DUDGL� ODVWQRVWL� YHNWRUVNHJD� SURGXNWD� MH� SRYUãLQD� DDFG� QHJDWLYQD� LQ� VH� RG� DDEF

RGãWHMH�� 7DNR� SUHM� RPHQMHQD� HQDþED� ]D� L]UDþXQ� SRYUãLQH� ãWLULVWUDQLK� NRQYHNVQLK

PQRJRNRWQLNRY�YHOMD�WXGL�]D�ãWLULVWUDQH�QHNRQYHNVQH�PQRJRNRWQLNH�
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G

6OLND�����1HNRQYHNVHQ�PQRJRNRWQLN��VHQþHQD�SRYUãLQD� �D��F��G��MH�QHJDWLYQD�

,]NDåH�VH��GD�MH�HQDþED�]D�L]UDþXQ�SRYUãLQH�ãWLULVWUDQLK�PQRJRNRWQLNRY�VSORãQD�LQ�YHOMD

WXGL�]D�PQRJRNRWQLNH�QÌ��
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������3RYUãLQD�PRJRNRWQLND��UDþXQDQD�L]�SROMXEQHJD�FHQWUD

3UL�SRVSORãLWYL�RPHQMHQHJD�QDþLQD��SUL�NDWHUHP�VH� VHãWHYDMR�SRYUãLQH� WULNRWQLNRY��QDM
ER�L]KRGLãþH� WRþND� S��NL� MH�SRYVHP�SROMXEQD�LQ�QDM� OHåL�]XQDM�SROLJRQD� 3� �QL�QXMQR��

1DM� ER� 7 D E F� � � � � WULNRWQLN�� NDWHUHJD� WHPHQD� VR� RULHQWLUDQD� Y� QDVSURWQL� VPHUL� XULQLK

ND]DOFHY��QDM�ER� S�NDWHUDNROL�WRþND�QD�UDYQLQL��3RWHP�YHOMD�

�7�� � �S��D��E���� �S��E��F��� �S��F��D��
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F
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6OLND�����3RYUãLQD�WULNRWQLND�GRORþOMLYD�SUHNR�GYHK�]XQDQMLK�L]KRGLãþQLK�WRþN�S��LQ�S��

1DM� ER� L]KRGLãþQD� WRþND� S�  � S�� �6OLND� ������ 3RWHP� MH� SUYL� þOHQ� HQDþEH� ]D� L]UDþXQ

SRYUãLQH� �S��� D�� E�� QHJDWLYHQ� ]DUDGL� VYRMH� RULHQWLUDQRVWL�� RVWDOD� GYD� þOHQD� VWD

SR]LWLYQD�� 3RYUãLQD� �S��� D�� E�� SUHGVWDYOMD� QDWDQNR� WLVWR� SRYUãLQR� ãWLULVWUDQHJD

PQRJRNRWQLND��S���E��F��D���NL�MH�]XQDM�WULNRWQLND�7��7DNR�MH�NRQþQD�SRYUãLQD�QDWDQþQR�

�7���3RGREQR�YHOMD�WXGL�]D�L]KRGLãþQR�WRþNR�S� �S���2EH�SRYUãLQL�� �S���D��E��LQ� �S��

E�� F�� VWD� ]DUDGL� VYRMH� RULHQWLUDQRVWL� QHJDWLYQL� LQ� VH� RG� �S��� F�� D��� NL� MH� SR]LWLYQD�

RGãWHMHWD��2VWDQHN� MH�QDWDQþQR� �7���3RGREQR�YHOMD� ]D�NDWHURNROL� SROMXEQR� WRþNR� QD

UDYQLQL��]QRWDM�DOL�]XQDM�WULNRWQLND�7�

����,]YHGED�WULDQJXODFLMH

������'LDJRQDOD���QRWUDQMD�DOL�]XQDQMD

3UL� WULDQJXODFLML� MH� SRWUHEQR� QDMSUHM� SRLVNDWL� GLDJRQDOR� PQRJRNRWQLND�� 'LDJRQDOD

UD]GHOL�PQRJRNRWQLN�QD�GYD�GHOD��3RVWRSHN�MH�SRWUHEQR�SRQDYOMDWL��GRNOHU�PQRJRNRWQLN
QL�UD]GHOMHQ�QD�VDPH�WULNRWQLNH��'D�MH�GDOMLFD�YLYM��LºM�GLDJRQDOD�PQRJRNRWQLND�3��PRUD

YHOMDWL� GYRMH�� GD� QH� VHND� PHMH� PQRJRNRWQLND� d3� LQ�� GD� MH� Y� YVHM� VYRML� GROåLQL� Y

QRWUDQMRVWL�PQRJRNRWQLND�3��'LDJRQDOH�PQRJRNRWQLND�VH�PHG�VHERM�QH�VHNDMR�

'RORþDQMH�GLDJRQDO�>�@�MH�SUHSURVWD�DSOLNDFLMD��NL�VH�SRQDYOMD��GRNOHU�QLVR�GRORþHQH�YVH

GLDJRQDOH� PQRJRNRWQLND�� ]D� YVDN� URE� H� PQRJRNRWQLND�3�� NL� VH� QH� GRWLND� QREHQHJD
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NUDMLãþD�GLDJRQDOH�V��VH�SUHYHUL��þH�H�VHND�V��.R�MH�XJRWRYOMHQR�SUHVHþLãþH�PHG�H� LQ�V�

GDOMLFD�V�QL�GLDJRQDOD�PQRJRNRWQLND��ýH�QREHQ�WDN�URE�QH�VHND�V��SRWHP�MH�V�GLDJRQDOD

PQRJRNRWQLND�3��9�SULPHUX�NROLQHDUQRVWL�WRþN�WD�QDþLQ�QL�XVSHãHQ��6OLND�������
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6OLND������7HPH��VRVHGQMH�L��MH�NROLQHDUQR�]�LM�

ýH� MH� URE�YLYL��� NROLQHDUHQ� ]� �YLYM�� SRWHP�YLYM� QL� GLDJRQDOD�PQRJRNRWQLND��1DM�ER� URE

PQRJRNRWQLND� H�  � �YL���� YM�� NROLQHDUHQ� ]� YLYM��0RJRþD� VWD� SULPHUD�� NR� MH� GDOMLFD� YLYM
GDOMãD�RG�H��SUL�MºL����6OLND�����D��LQ�NR�MH�GDOMLFD�YLYM�NUDMãD�RG�H��6OLND�����E���YHQGDU

WR�QL�YHþ�HQRVWDYHQ�SROLJRQ�

9]SRUHGQR�]�DSOLNDFLMR�GRORþDQMD�GLDJRQDO�MH�SRWUHEQR�]D�YVDNR�GLDJRQDOR�SUHYHULWL��þH

QH�VHND�GUXJH�GLDJRQDOH��7R�VH�SUHYHUL�]�PHGVHERMQLP�SULPHUMDQMHP�NRRUGLQDW�NUDMLãþ

REHK�GLDJRQDO��1D�NRQFX�MH�SRWUHEQR�]D�YVDNR�GLDJRQDOR�SUHYHULWL��DOL�OHåL�Y�QRWUDQMRVWL

PQRJRNRWQLND�3�

9SUDãDQMH� QRWUDQMRVWL� LQ� ]XQDQMRVWL� MH� WHVW� ORNDOQH� QDUDYH��ýH� MH� GLDJRQDOD� V�  � YLYM� Y

RNROLFL� WHPHQ� YL� LQ� YM� Y� QRWUDQMRVWL� PQRJRNRWQLND� 3�� SRWHP� MH� Y� QRWUDQMRVWL

PQRJRNRWQLND�Y�YVHM�VYRML�GROåLQL��'LDJRQDOD�Y�YVHM�VYRML�GROåLQL�QDPUHþ�QH�VHND�PHMH

PQRJRNRWQLND� d3�� =DGRVWQR� MH� WHVWLUDQMH� HQH� VDPH� NRQþQH� WRþNH� GLDJRQDOH�� ýH� MH
GLDJRQDOD� V� Y� RNROLFL� WRþNH� YL� Y� QRWUDQMRVWL� PQRJRNRWQLND�� SRWHP� MH� Y� QRWUDQMRVWL

PQRJRNRWQLND�WXGL�Y�RNROLFL�WRþNH�YM�LQ�REUDWQR��3RGREQR�YHOMD�WXGL�]D�]XQDQMRVW��7HVW

VH�WDNR�]RåL�QD�SUHJOHG�RNROLFH�WRþNH�YM��0RåQD�VWD�SULPHUD��NR�MH�WHPH�Y�YM�L]ERþHQR

�6OLND�����D��DOL�YERþHQR��6OLND�����E��
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6OLND������'LDJRQDOD�V� �LM�L]KDMD�L]�WULNRWQLND�GRORþHQHJD�V�WHPHQL�YL����YL��YL�����D��L�MH

L]ERþHQR�WHPH��E��L�MH�YERþHQR�YERþHQR�WHPH�

1D� VOLNL� ����D� MH� GLDJRQDOD� LM� V� NUDMLãþHP� Y� L]ERþHQHP� WHPHQX� YL�� -DVQR� MH�� GD� MH

GLDJRQDOD� Y� QRWUDQMRVWL� PQRJRNRWQLND� 3�� þH� MH� Y� QRWUDQMRVWL� WULNRWQLND� ]� YUKRP� Y
WHPHQX�YL��7R�SRPHQL��GD�PRUD�ELWL�WHPH�YL���QD�OHYL�VWUDQL�GLDJRQDOH�YLYM�LQ�WHPH�YL���QH

OHYL�VWUDQL�YMYL��7D�SRJRM�VH�SUHYHUMD�V�SRPRþMR�UDþXQDQMD�SRYUãLQH�PHG�WHPHQL�L��M�LQ�L�

��WHU�L��L���LQ�M��ýH�MH�SRYUãLQD��UDþXQDQD�V�SRPRþMR�YHNWRUVNHJD�SURGXNWD��SR]LWLYQHJD

SUHG]QDND��SRWHP�SUHGSRVWDYND�OHYHJD�GUåL��þH�MH�QHJDWLYQHJD�SUHG]QDND��SUHGSRVWDYND

OHYHJD�QH�GUåL�

9�SULPHUX�YERþHQRVWL�WHPHQD�L�WD�QDþLQ�RGSRYH��VDM�VWD�ODKNR�WHPHQL��L���LQ�L���KNUDWL

REH� QD� GHVQL� VWUDQL�� KNUDWL� REH� QD� OHYL� VWUDQL� DOL� YVDNR� QD� VYRML� VWUDQL� GLDJRQDOH� LM�

3RGREQRVW�V�SULPHURP��D�MH�WD��GD�MH�QRWUDQMRVW�SUL�L]ERþHQHP�WHPHQX�HQDND�]XQDQMRVWL

SUL�YERþHQHP�WHPHQX��1RWUDMQRVW�LQ�]XQDQMRVW�VWD�]DPHQMDQL��3UL�GUXJHP�SULPHUX�WRUHM

YHOMD��WHVW�SR�LVWHP�QDþLQX�NRW�SUL�L]ERþHQHP�WHPHQX���þH�GLDJRQDOD�QL�]XQDQMD��SRWHP

MH� QRWUDQMD�� 7HVWLUD� VH� ]XQDQMRVW�� 3UHG� WHVWLUDQMHP� QRWUDQMRVWL� R]LURPD� ]XQDQMRVWL� MH
WDNR�SRWUHEQR�GRORþLWL��DOL�MH�WHPH�YL�L]ERþHQR�DOL�YERþHQR��7HPH�YL�MH�L]ERþHQR��þH�MH

WHPH�YL���QD�OHYL�VWUDQL�DOL�QD�UREX�YL��YL��3R�GRJRYRUX�MH�WHPH�YL��SUL�NDWHUHP�MH�QRWUDQML

NRW�HQDN�p ��WXGL�L]ERþHQR�

������7ULDQJXODFLMD�]�RGVWUDQMHYDQMHP�XãHV

=JRUDM�RSLVDQL�SRVWRSHN�WULDQJXODFLMH�PRJRNRWQLNRY�VH�QH�XSRUDEOMD�SUDY�SRJRVWR��VDM

MH�]DUDGL�YVDNRNUDWQHJD�SUHJOHGRYDQMD�SUDYLOQRVWL�GLDJRQDOH�SUHFHM�SRþDVHQ�
+LWUHMãL� MH�QDþLQ��SUL�NDWHUHP�VH�SRVWDYOMD�GLDJRQDOR�PHG� WHPHQL�YL� LQ�YL���� SUL� þHPHU

PRUD�ELWL�YL���L]ERþHQR�WHPH��,PHQXMH�VH�QDþLQ�RGVWUDQMHYDQMD�XãHV�PQRJRNRWQLND�>�@�

3R�GHILQLFLML�LPD�YVDN�PQRJRNRWQLN�]�QÌ��YVDM�GYD�QHSUHNULYDMRþD�VH�XKOMD�
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7ULDQJXODFLMD�VH�]DþQH�Y� L]KRGLãþQHP�WHPHQX�Y���3RLVNDWL� MH�SRWUHEQR�SUYR� WURMLFR�YL�

YL����YL���� �XKHOM�PQRJRNRWQLND��� W�M�� L]ERþHQR� WHPH�]�YUKRP�Y�YL����.R� MH� WDND� WURMLFD

QDMGHQD�� MH� GDOMLFD� YL�� YL��� JRWRYR� GLDJRQDOD�PQRJRNRWQLND�� 7ULNRWQLN� YL�� YL���� YL��� VH


RGUHåH
�RG�SUHRVWDQND�PQRJRNRWQLND��3RVWRSHN�VH�SRQDYOMD��GRNOHU�RG�PQRJRNRWQLND

QH�RVWDQH� VDPR� �]DGQML�� WULNRWQLN��7ULDQJXODFLMD�SR�QDþLQX�RGUH]RYDQMD�XãHV� MH� V� WHP

NRQþDQD��6OLND��������,]KRGHQ�SRGDWHN�MH�VH]QDP�GLDJRQDO��NL�VR�GHILQLUDQH�]�ODVWQLPL

NUDMLãþL�JOHGH�QD�R]QDþHYDQMH�YKRGQHJD�SRGDWND�PQRJRNRWQLND��7DEHOD������

7DEHOD������,]KRGQL�SRGDWHN��VH]QDP�GLDJRQDO�]D�VOLNR������

'LDJRQDOH�
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6OLND������0QRJRNRWQLN�UD]GHOMHQ�QD�WULNRWQLNH�SR�QDþLQX�RGVWUDQMHYDQMD�XKOMHY�

����5D]GHOMHYDQMH�QD�WUDSH]H

3ROHJ�UD]GHOMHYDQMD�QD�WULNRWQLNH��MH�PQRJRNRWQLN�PRJRþH�UD]GHOLWL�WXGL�QD�WUDSH]H��QD

NRQYHNVQH� SRYUãLQVNH� HOHPHQWH��� 7D� UD]GHOLWHY� MH� ODKNR� RVQRYD� ]D� QDGDOMQMH

UD]GHOMHYDQMH�QD�WULNRWQLNH��5D]OLND�PHG�WULDQJXODFLMR�LQ�UD]GHOMHYDQMHP�QD�WUDSH]H�MH

WD��GD�VR�SUL�SUYL� UD]GHOLWYL� UD]GHOLWYHQL�HOHPHQWL�GLDJRQDOH��SUL�GUXJL� UD]GHOLWYL�SD�VR

UD]GHOLWYHQL� HOHPHQWL� KRUL]RQWDOQH� DOL� YHULNDOQH� �KRUL]RQWDOQD� DOL� YHUWLNDOQD� WUDSH]QD

GHNRPSR]LFLMD��OLQLMH�VNR]L�WHPHQD�Y��NL�VR�SUL�GHNRPSR]LFLML�PQRJRNRWQLND�RPHMHQH�]

QMHJRYR�PHMR�d3��6OLND��������SUL�GHNRPSR]LFLML�XUHGLWYH�þUW�SD�V�þUWDPL�VDPLPL�DOL�SD

VH� QDGDOMXMHMR� Y� QHVNRQþQRVW� �6OLND� ������� 1D� 6OLNL� ����� MH� SULND]DQD� YHUWLNDOQD



��

WUDSH]QD� GHNRPSR]LFLMD�� 3UL� KRUL]RQWDOQL� WUDSH]QL� GHNRPSR]LFLML� VR� UD]GHOLWYHQH� þUWH

SRVWDYOMHQH�KRUL]RQWDOQR�

6OLND������9HUWLNDOQD�WUDSH]QD�GHNRPSR]LFLMD�

������7UDSH]QD�GHNRPSR]LFLMD�V�SUHJOHGRYDQMHP�UDYQLQH

5D]GHOMHYDQMH� QD� WUDSH]H� MH� L]YHGOMLYR� V� SRPRþMR� UD]OLþQLK� GHWHUPLQLVWLþQLK� DOL

QDNOMXþQLK� LQNUHPHQWDOQLK� DOJRULWPRY�� 3UL� GHWHUPLQLVWLþQHP� QDþLQX� JUH� ]D

SUHJOHGRYDQMH� SROLJRQD� R]LURPD� SODQDUQHJD� JUDID� V� SRPRþMR� KRUL]RQWDOQH� DOL

YHUWLNDOQH� OLQLMH� >�@�� ýH� MH� SUHJOHGRYDOQD� OLQLMR� YHUWLNDOD�� SRWHP� NRRUGLQDWD� [

SUHGVWDYOMD�þDV��Y�NDWHUHP�VH�SUHJOHGRYDOQD�OLQLMD�/�SRPLND�RG�[�=��¹�SURWL�[�=��¹��1DM

ER�1�QL]�Q�WLK�OLQHDUQLK�VHJPHQWRY�QD�UDYQLQL��6OLND�������

+� �+W�1�

[� �W����������������������������������������������������[

D

E

F

G

H

I

J

Y

6OLND������3UHJOHGRYDQMH�UDYQLQH�]�YHUWLNDOQR�OLQLMR�/�
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1DM�ER�UH]XOWDW�WUDSH]QH�GHNRPSR]LFLMH�+�1���1DM�ER�+W�Q��SUHVHN�PHG�SROUDYQLQR�[Ë W

LQ� GHNRPSR]LFLMR�+�1���+W�Q��� NL� VH� PHG� SURFHVRP� SUHJOHGRYDQMD� UDYQLQH� YHV� þDV

VSUHPLQMD�R]LURPD�REQDYOMD��SRVWDQH�SUL�[�=��¹�HQDN�+�1���+W�Q��VH�VSUHPLQMD�R]LURPD

REQDYOMD�YVDNLþ�� NR�SUHJOHGRYDOQD� OLQLMD�/� SUHLGH� NDNãQR� L]PHG�NDUDNWHULVWLþQLK� WRþN

�NUDMLãþH�OLQLMVNHJD�VHJPHQWD��SUHVHþLãþH�GYHK�VHJPHQWRY���3UHJOHGRYDOQD�OLQLMD�/�WDNR

QDSUHGXMH�RG�[�=� �¹�SURWL�[�=��¹�� RG� HQH�NDUDNWHULVWLþQH� WRþNH�GR�GUXJH��9�YVDNHP

WUHQXWNX� MH� SRWUHEQR� YHGHWL�� NDWHUD� ER� QDVOHGQMD� NDUDNWHULVWLþQD� WRþND�� NL� MR� ER

SUHJOHGRYDOQD� OLQLMD� /� ]DGHOD�� 9VH� NDUDNWHULVWLþQH� WRþNH� VR� SRSLVDQH� Y� W�L�� SRSLVX

GRJRGNRY��5D]YUãþHQH�VR�SR�QDUDãþXMRþL�NRRUGLQDWL�[��7DNR�MH�Y�YVDNHP�WUHQXWNX�[�=�W
]QDQR�� NDWHUD� NDUDNWHULVWLþQD� WRþND� MH� SUYD� QD� GHVQL� VWUDQL� SUHJOHGRYDOQH� OLQLMH� /W�

3UHVHþLãþ�OLQLMVNLK�VHJPHQWRY�Y�SUYL�ID]L�Y�WHP�VH]QDPX�QL��7D�VR�GRORþOMLYD�V�SRPRþMR

PHMQHJD�VH]QDPD��9�PHMQHP�VH]QDPX�VR�]DSLVDQL�YVL�OLQLMVNL�VHJPHQWL��NL�MLK�Y�GDQHP
WUHQXWNX�[�=�W��SUHJOHGRYDOQD�OLQLMD�/W�VHND��=D�6OLNR������MH�PHMQL�VH]QDP�{D��E��F��H��G�

I��J��}��'R� SUHVHþLãþD� ODKNR� SULGH� OH�PHG� VHJPHQWRPD�� NL� VWD� VL� Y�PHMQHP� VH]QDPX

VRVHGQMD�� *OHGH� QD� WR� �6OLND� ������� GD� VH� UD]GDOMD� PHG� VHJPHQWRPD� D� LQ� E�� NR� VH

SUHJOHGRYDOQD� OLQLMD�/� SULEOLåXMH� SUHVHþLãþX� Y��PDQMãD�� VH� ODKNR� QDVOHGQMH� SUHVHþLãþH

QDWDQþQR� GRORþL� YQDSUHM�� ,VWR� YHOMD� ]D� YVH� RVWDOH� SDUH� Y� PHMQHP� VH]QDPX�� .R� MH

SUHVHþLãþH� GRORþHQR�� VH� JD� SULSLãH� Y� SRSLV� GRJRGNRY�� 1D� ]DþHWNX� SUHJOHGRYDQMD

UDYQLQH� VWD� +�1�� LQ� PHMQL� VH]QDP� SUD]QD�� 9� SRSLVX� GRJRGNRY� VR� NUDMLãþD� YVHK

HOHPHQWRY� QL]D�1� UD]YUãþHQD� SR� QDUDãþXMRþL� NRRUGLQDWL� [�� 9VDNLþ�� NR� SUHJOHGRYDOQD

OLQLMD�/�SUHLGH�NDWHUR�NDUDNWHULVWLþQLK�WRþN��VH�WD�Y�SRSLVX�GRJRGNRY�]EULãH��7R�SRPHQL�

GD� VH� ]EULãH� WRþND� ]� QDMPDQMãR� YUHGQRVWMR� [�� .R� SUHJOHGRYDOQD� OLQLMD� /� SUHLGH

NDUDNWHULVWLþQR�WRþNR�S��VH�GRJDMD�QDVOHGQMH��6OLND�������

D

E

S

H

D

E

S

D

E

S

D���������������������������������������E���������������������������������������F

H

I

J

6OLND� ����� 3UHJOHGRYDQMH� �D�� OHYH� NUDMLãþQH� WRþNH� OLQLMVNHJD� VHJPHQWD� H�� �E�� GHVQH
NUDMLãþQH�WRþNH�OLQLMVNHJD�VHJPHQWD�H���F��SUHVHþLãþD�PHG�OLQLMVNLPD�VHJPHQWRPD�J�LQ�I�
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�� .DUDNWHULVWLþQD�WRþND�S�MH�OHYR�NUDMLãþH�OLQLMVNHJD�VHJPHQWD�H�1��9�WHP�SULPHUX

VH�VHJPHQW�H�GRGD�PHMQHPX�VH]QDPX��6HJPHQWD�D�LQ�E��]D�NDWHUD�VH�SUHGSRVWDYL�

GD�YHGQR�REVWDMDWD��ODKNR�VH�MX�XPHWQR�GRGD�QDG�LQ�SRG�YVH�RVWDOH�VHJPHQWH�QL]D

1���VWD�Y�SRSUDYOMHQHP�PHMQHP�VH]QDPX�SUHG�LQ�]D�VHJPHQWRP�H��9�WHP�WUHQXWNX
VH� VSUHPHQL� WXGL�+W�Q��� NL� VH� PX� GRGD� VHJPHQW� H� LQ� YHUWLNDOQD� SRYH]DYD� PHG

VHJPHQWRPD�D� LQ�E��NL�JUH�VNR]L�NDUDNWHULVWLþQR�WRþNR�S��9�PHMQHP�VH]QDPX�VWD

VHGDM� VHJPHQWD� D� LQ� H� VRVHGQMD�� ýH� VH� VHNDWD� QD� GHVQL� VWUDQL� WRþNH� S�� MH� WR

SUHVHþLãþH�QDWDQþQR�GRORþOMLYR��2E�SUHGSRVWDYNL��GD�JD�Y�SRSLVX�GRJRGNRY�ãH�QL�

VH�QRYR�SUHVHþLãþH�WMD�YSLãH��,VWR�VH�QDUHGL�WXGL�]D�VHJPHQWD�E�LQ�H�

�� .DUDNWHULVWLþQD�WRþND�S�MH�GHVQR�NUDMLãþH�OLQLMVNHJD�VHJPHQWD�H�1��9�WHP�SULPHUX
VH� VHJPHQW� H� ]EULãH� L]�PHMQHJD� VH]QDPD�� 9�+W�Q�� VH� GRGD� YHUWLNDOQD� SRYH]DYD

PHG� VHJPHQWRPD�D� LQ�E�� NL� JUH� VNR]L� NDUDNWHULVWLþQR� WRþNR�S�� 6HJPHQWD�D� LQ�E

SRVWDQHWD�Y�SRSUDYOMHQHP�PHMQHP�VH]QDPX�VRVHGQMD��ýH�VH�VHNDWD�QH�GHVQL�VWUDQL

WRþNH� S�� MH� WR� SUHVHþLãþH� QDWDQþQR� GRORþOMLYR�� 2E� SUHGSRVWDYNL�� GD� JD� Y� SRSLVX

GRJRGNRY�ãH�QL��VH�QRYR�SUHVHþLãþH�WMD�YSLãH�

�� .DUDNWHULVWLþQD� WRþND� S� MH� SUHVHþLãþH� GYHK� OLQLMVNLK� VHJPHQWRY� H�� I�1�� 9
SRSUDYOMHQHP�PHMQHP�VH]QDPX�VHJPHQWD�I�LQ�J�]DPHQMDWD�PHVWL��3RSUDYL�VH�+W�Q��

NDPRU�VH�YSLãH�SUHVHþLãþH�S�LQ�YHUWLNDOQD�SRYH]DYD�PHG�VHJPHQWRPD�D�LQ�E��NL�JUH

VNR]L�NDUDNWHULVWLþQR�WRþNR�S��9�SRSUDYOMHQHP�PHMQHP�VH]QDPX�VWD�VHGDM�VRVHGQMD

VHJPHQWD� D� LQ� I� WHU� E� LQ� J�� =D� RED� SDUD� MH� SRWUHEQR� SUHYHULWL� REVWRM� SUHVHþLãþD

GHVQR�RG�NDUDNWHULVWLþQH�WRþNH�S��NRW�RSLVDQR�Y�WRþNL�����LQ�RE�SUHGSRVWDYNL��GD�JD

Y�SRSLVX�GRJRGNRY�ãH�QL��VH�QRYR�SUHVHþLãþH�WMD�YSLãH�

������,QNUHPHQWDOQL�DOJRULWHP�WUDSH]QH�GHNRPSR]LFLMH

,QNUHPHQWDOQL� DOJRULWHP� WUDSH]QH� GHNRPSR]LFLMH� >�@� WHPHOML� QD� GRGDMDQMX� OLQLMVNLK

VHJPHQWRY� Y� QL]� 1� SR� QDNOMXþQHP� YUVWQHP� UHGX�� =D� YVDN� QD� QRYR� GRGDQ� OLQLMVNL

VHJPHQW�VH�GRGDMR�NDUDNWHULVWLþQH�YHUWLNDOH��NL�VR�GHO�WUDSH]QH�GHNRPSR]LFLMH��1DM�ER

1�QL]�Q�OLQLMVNLK�VHJPHQWRY�QD�UDYQLQL��6OLND�������LQ�+�1��NRQþQL�UH]XOWDW�UD]GHOLWYH

QD�WUDSH]H��6OLND��������+�1��QDVWDMD�LQNUHPHQWDOQR�]�GRGDMDQMHP�VHJPHQWRY�L]�QL]D�1�

HQHJD� ]D� GUXJLP� SR� QDNOMXþQHP� YUVWQHP� UHGX�� 9� L�WHP� NRUDNX� DOJRULWPD� MH� ]JUDMHQ

+�1L���SUL�þHPHU�1L�SUHGVWDYOMD�QL]�SUYLK�L�QDNOMXþQR�L]EUDQLK�OLQLMVNLK�VHJPHQWRY��1D

6OLNL������MH�SULND]DQD�WUDSH]QD�GHNRPSR]LFLMD�]D�SUYH�ãWLUL�OLQLMVNH�VHJPHQWH�
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6OLND������1��QL]�Q�OLQLMVNLK�VHJPHQWRY�QD�UDYQLQL�

6OLND������+�1���NRQþQL�UH]XOWDW�WUDSH]QH�GHNRPSR]LFLMH�

6OLND������7UDSH]QD�GHNRPSR]LFLMD�+�1���]D�SUYH�ãWLUL�OLQLMVNH�VHJPHQWH�
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6OLND� ����� 3RWRYDQMH� Y]GROå� OLQLMVNHJD� VHJPHQWD� 6�  � 6�� RG� WRþNH� V�� SURWL� WRþNL� V�Y

UD]GHOLWYL�+�1���

X

Z

Y

V�

6� �6�

6OLND������+
�1��� �+�1���

1DM� ER�+�1��� WUDSH]QD� GHNRPSR]LFLMD� SR� ãWLULK� GRGDQLK� OLQLMVNLK� VHJPHQWLK�� 1DM� ER
WRþND�V��HQR�GYHK�NUDMLãþ�OLQLMVNHJD�VHJPHQWD�6� �6���3UHGSRVWDYLPR��GD�WRþND�V��OHåL�Y

WUDSH]X�� NL� MH� Y� +�1��� åH� GRORþHQ�� =D� GRORþLWHY� NDUDNWHULVWLþQLK� WRþN� MH� SRWUHEQR
SUHJOHGDWL� YVH� åH�GRORþHQH� WUDSH]H�5���5��� ���� Y�+�1���� SUHNR� NDWHULK� JUH� QRYRGRGDQL

OLQLMVNL�VHJPHQW�6���3RWUHEQR�MH�SRWRYDWL�Y]GROå�OLQLMVNHJD�VHJPHQWD�6� �6��RG�NUDMLãþD

V��SURWL� NUDMLãþX� V�� LQ�SUL� WHP�SUHJOHGRYDWL� REPRþMD�5���5��� ���� �6OLND� �������1DM� ER� I

NDWHULNROL� WUDSH]� Y�+�1L��� NL� JD� OLQLMVNL� VHJPHQW� 6L��� VHND�� 9� YVDNHP� SUHJOHGDQHP

WUDSH]X� MH� SRWUHEQR� XJRWRYLWL� NDUDNWHULVWLþQH� WRþNH� �6OLND� ������ LQ� VNR]L� QMLK� GRGDWL

YHUWLNDOH��]D�YHUWLNDOQR�GHNRPSR]LFLMR��



��

I

6

Y

6

I�

I�

I�

6OLND������5D]GHOMHYDQMH�WUDSH]D�I�

.DM�VH�GRJDMD��NR�OLQLMVNL�VHJPHQW�6L���VHND�åH�GRORþHQH�WUDSH]H��MH�SULND]DQR�QD�6OLNL

������ýH� OLQLMVNL� VHJPHQW� 6 � SUHVHND� ]JRUQMR� DOL� VSRGQMR� VWUDQLFR� WUDSH]D� I�� SRWHP� MH

SRWUHEQR� VNR]L� WR� SUHVHþLãþH� SRVWDYLWL� YHUWLNDOR�� NL� MH� VHVWDYQL� GHO� WUDSH]QH

GHNRPSR]LFLMH� LQ� MH� QD� REHK� NRQFLK� RPHMHQD� ]� GYHPD� GUXJLPD� åH� SRVWDYOMHQLPD

OLQLMVNLPD� VHJPHQWRPD� �QD� HQHP�NRQFX� VH� ODKNR�NRQþD� Y� QHVNRQþQRVWL���ýH� NUDMLãþH
VHJPHQWD�6�OHåL�Y�QRWUDQMRVWL�WUDSH]D�I��NRW�Y�SULPHUX�5��LQ�5��QD�6OLNL�������SRWHP�MH

SRWUHEQR� VNR]L� WR� NUDMLãþH� SRVWDYLWL� YHUWLNDOR�� ýH� QRYRGRGDQL� VHJPHQW� 6� VHND� åH

SRVWDYOMHQR� YHUWLNDOR� Y� +�1���� MH� SRWUHEQR� WR� YHUWLNDOR� RGUH]DWL� ]JRUDM�� þH� MH

NDUDNWHULVWLþQD� WRþND� SRG� � 6�� DOL� VSRGDM�� þH� MH� NDUDNWHULVWLþQD� WRþND� QDG� 6�� .R� VR

SUHJOHGDQL� YVL� WUDSH]L� Y]GROå� VHJPHQWD� 6 � LQ� VNR]L� NDUDNWHULVWLþQH� WRþNH� GRGDQH� YVH

YHUWLNDOH��MH�GRORþHQD�QRYD�UD]YUVWLWHY�+
�1��� �+�1����3ULND]DQD�MH�QD�6OLNL�������6OHGL

GRGDMDQMH�QDVOHGQMHJD�OLQLMVNHJD�VHJPHQWD�L]�QL]D�1��5H]XOWDW�WUDSH]QH�GHNRPSR]LFLMH

MH�SULND]DQ�QD�6OLNL������

����5D]GHOMHYDQMH�PQRJRNRWQLNRY�QD�NRQYHNVQH�SRYUãLQVNH�HOHPHQWH

0QRJRNRWQLNH�MH�PRJRþH��SROHJ�WULDQJXODFLMH�LQ�UD]GHOLWYH�QD�WUDSH]H��UD]GHOLWL�WXGL�QD

NRQYHNVQH�SRYUãLQVNH�HOHPHQWH��3UL�WHP�VH�MH�SRWUHEQR�GUåDWL�GYHK�QDþHO�

�� 5D]GHOLWL�PQRJRNRWQLN�QD�þLP�PDQM�NRQYHNVQLK�SRYUãLQVNLK�HOHPHQWRY�

�� ,]YHVWL�WR�UD]GHOLWHY�Y�þLP�NUDMãHP�þODVX�

7L�GYH�QDþHOL�VL�QDVSURWXMHWD��7DNR�VH�PRåQH�UHãLWYH�UD]GHOMHYDQMD�UD]OLNXMHMR�SR�WHP�

NDWHUR� RG� REHK� QDþHO� MH� XSRãWHYDQR�Y� YHþML�PHUL�� 3RLVNDWL� MH� SRWUHEQR� NRPSURPLVQR

UHãLWHY�PHG�REHPD�QDþHORPD�

'HNRPSR]LFLMR� PQRJRNRWQLND� �3� MH� PRJRþH� QDUHGLWL� V� SRVWDYOMDQMHP� GLDJRQDO� DOL� V

SRVWDYOMDQMHP� OLQLMVNLK� VHJPHQWRY�� 5D]OLND� MH� Y� WHP�� GD� VR� NUDMLãþD� GLDJRQDO� YHGQR

WHPHQD�Y�PQRJRNRWQLND�3��]D�VHJPHQWH�SD�MH�SRPHPEQR�VDPR�WR��GD�QMLKRYD�NUDMLãþD



��

OHåLMR� QHNMH� QD�PHML�PQRJRNRWQLND� d3�� 'HOLWHY� V� SRPRþMR� VHJPHQWRY� MH� SUHFHM� EROM

]DSOHWHQD��YHQGDU�SRQXMD�RSWLPDOQHMãH�UH]XOWDWH�

7HRUHP��&KD]]HOH��>�@�SUDYL�

1DM�ER�F� QDMPDQMãH� ãWHYLOR� NRQYHNVQLK� SRYUãLQVNLK� HOHPHQWRY��=D�PQRJRNRWQLN� ]� U
YERþHQLPL�WHPHQL�YHOMD�� U U� � � �+ Ë Ë +F �

ýH�VH�VNR]L� WHPHQD��NL� LPDMR�QRWUDQML�NRW�>�p� �YERþHQR���SRWHJQHMR�GLDJRQDOH��QXMQR

QDVWDQHWD�GYD�NRQYHNVQD�SRYUãLQVND�HOHPHQWD��âWHYLOR�WDNLK�HOHPHQWRY�MH�U������=�HQR
GLDJRQDOR� MH� WRUHM� PRJRþH� GRELWL� QDMYHþ� GYD� WDND� HOHPHQWD�� 5H]XOWDW� MH� U � � �+

NRQYHNVQLK�HOHPHQWRY��6OLND�������6OLND�������

6OLND������U�����NRQYHNVQLK�HOHPHQWRY��U� ������HOHPHQWRY�

6OLND������ U � � �+ �NRQYHNVQLK�HOHPHQWRY��U� ������HOHPHQWRY�

7DNR� GHNRPSR]LFLMR� MH� PRJRþH� GRELWL� ]� RGY]HPDQMHP� QHSRPHPEQLK� GLDJRQDO�

'LDJRQDOD�G� MH�]D� WHPH�Y�QHSRPHPEQD��þH�QMHQD�RGVWUDQLWHY�QH�XVWYDUL�SRYUãLQVNHJD

HOHPHQWD�� NL� EL� ELO� Y� WHPHQX� Y� YERþHQ�� 7HPH� Y� PRUD� ELWL� WDNR� Y� YVDNHP� SULPHUX

YERþHQR��9VDNR�YERþHQR�WHPH�LPD�QDMYHþ�GYH�SRPHPEQL�GLDJRQDOL��'LDJRQDOD��NL�QL

SRPHPEQD�]D�QREHQR�WHPH��MH�QHSRPHPEQD�GLJRQDOD�

$OJRULWHP�MH�SUHSURVW��1DMSUHM�MH�SRWUHEQR�PQRJRNRWQLN�3�UD]GHOLWL�QD�WULNRWQLNH�LQ�SR

YUVWL�RGY]HPDWL�YVH�QHSRPHPEQH�GLDJRQDOH��1D�6OLNL������MH�SULND]DQR�YERþHQR�WHPH
Y�� 6RVHGQML� WHPHQL� VWD� Y�� LQ� Y��� /HYR� RG� Y��� Y� MH� SROUDYQLQD�+��� GHVQR� RG� Y�� Y�� MH



��

SROUDYQLQD�+��� 1D� SROUDYQLQL�+�� MH� ODKNR� QDMYHþ� HQD� SRPHPEQD� GLDJRQDOD�� ýH� VWD

GLDJRQDOL�GYH��MH�WLVWD��NL�MH�EOLåMD��Y��Y����QHSRPHPEQD��1MHQD�RGVWUDQLWHY�QH�SRY]URþL

YERþHQRVWL�SRYUãLQVNHJD�HOHPHQWD�Y�WHPHQX�Y��3RGREQR�YHOMD�WXGL�]D�SROUDYQLQR�+��

Y

Y� Y�

D

E

F

+�

+�

6OLND� ����� 3RPHPEQH� GLDJRQDOH�� 'LDJRQDOD� D� MH� QHSRPHPEQD�� VDM� GLDJRQDOD� E� Y
SROUDYQLQL� +�� ãH� YHGQR� ]DJRWDYOMD� L]ERþHQRVW� Y� WHPHQX� Y�� 3RGREQR� MH� WXGL� F

QHSRPHPEQD�GLDJRQDOD�

������2SWLPDOQD�NRQYHNVQD�UD]GHOLWHY�PQRJRNRWQLND

5D]GHOMHYDQMH� V� VHJPHQWL� MH� SUHFHM� EROM� ]DSOHWHQR�� YHQGDU� SRQXMD� RSWLPDOQHMãH

UH]XOWDWH��0RJRþD�MH�WXGL�GHOLWHY��SUL�NDWHUL�VH�GHOLWYHQL�VHJPHQWL�V�PHMH�PQRJRNRWQLND�

d3�QH�GRWLNDMR��6OLND�������

V

6OLND������2SWLPDOQD�NRQYHNVQD�UD]GHOLWHY�PQRJRNRWQLND�

����5DYQLQVNL�HOHPHQWL�Y�SURVWRUX

=D�SRSLVRYDQMH�WHOHV�Y�SURVWRUX�VH�SUDY�WDNR�XSRUDEOMDMR�]JRUDM�QDãWHWL�HOHPHQWL��OH�GD

VR� QMLKRYH� IXQNFLMH� QHNROLNR� VSUHPHQMHQH�� 2VQRYQL� HOHPHQW� MH� ãH� YHGQR� WRþND�

GRORþHQD�V�WUHPL�NRUGLQDWQLPL�YUHGQRVWPL�LQ�QH�GYHPD��NRW�QD�UDYQLQL�



��

WRþND�Y�SURVWRUX�SL� �[[L��\L��]L]���5��

0QRJRNRWQLN�MH�ãH�YHGQR�REPRþMH�QD�UDYQLQL��NL�MH�ODKNR�NDWHUDNROL�UDYQLQD�Y�SURVWRUX�

UD]PHMLWHY� PHG� QRWUDQMRVWMR� LQ� ]XQDQMRVWMR� PQRJRNRWQLND� GRORþD� QL]� OLQLMVNLK

VHJPHQWRY�� 5D]PHMLWHY� PHG� QRWUDQMRVWMR� LQ� ]XQDQMRVWMR� SURVWRUVNLK� WHOHV� SD� QH

GRORþDMR� YHþ� OLQLMVNL� VHJPHQWL� PQRJRNRWQLND�� DPSDN� SRYUãLQVNL� HOHPHQWL�� NL� MLK� WL

PQRJRNRWQLNL� GRORþDMR�� 1DþHORPD� VR� ODKNR� WL� SRYUãLQVNL� HOHPHQWL� SROMXEQL

PQRJRNRWQLNL�� YHQGDU� VR� WR� SRQDYDGL� NRQYHNVQL�PQRJRNRWQLNL�� QDMYHþNUDW� WULNRWQLNL

DOL�NRQYHNVQL�ãWLULNRWQLNL�

3UL�UHNRQVWUXNFLML�SRYUãLQH��RSLVDQL�Y����SRJOYMX��VR�XSRUDEOMHQL�SRYUãLQVNL�HOHPHQWL��NL

ORþXMHMR�SURVWRUVNR�QRWUDQMRVW�RG�]XQDQMRVWL��'HODXQD\HYL�WULNRWQLNL�



��

���/XSLQH�Y��'

ýH� JUH� SUL� PQRJRNRWQLNLK� Y� JUREHP� ]D� UD]GHOMHYDQMH� UDYQLQH� QD� GYD� GHOD�� W�M�� QD

]XQDQMRVW� LQ� QRWUDQMRVW� PQRJRNRWQLND�� VR� OXSLQH� åH� EROM� NRPSOHNVQH� VWUXNWXUH�� 1H

VDPR��GD�SUHGVWDYOMDMR�HQR�RVUHGQMLK�SRGURþLM� UDþXQVNH�JHRPHWULMH�� WHPYHþ� MH�]�QMLPL

PRJRþH� UHãLWL� WXGL�YHOLN�GHO�RVWDOLK�SUREOHPRY�� NL� VH� SRMDYOMDMR� ]� UD]YRMHP� UDþXQVNH

JHRPHWULMH�

.RQYHNVQD� OXSLQD� MH� XSRUDEQD� NRW� VDPRVWRMQD� VWUXNWXUD�� DOL� SD� NRW� SULSRPRþHN� ]D

JUDGLWHY� NRPSOHNVQHMãLK� REOLN� LQ� SUHNR� WHJD� ]D� SURXþHYDQMH� QMLKRYH� JHRPHWULMH� LQ

WRSRORJLMH�

3RMHP�NRQYHNVQRVWL�MH�QDþHORPD�GRORþOMLY�QHGYRXPQR��]D�SUHSR]QDYDQMH�NRQYHNVQRVWL

LQ�NRQYHNVQLK�OXSLQ�SD�NOMXE�WHPX�REVWDMD�YHþ�UD]OLþQLK�GHILQLFLM��1HNDWHUH�L]PHG�QMLK

VR�

�� 1L]X� HOHPHQWRY� 5G� SUDYLPR� NRQYHNVHQ�� þH� SRYH]DYD� PHG� NDWHULPDNROL

HOHPHQWRPD� �WRþNDPD�� WHJD� QL]D� OHåL� Y� YVHM� VYRML� GROåLQL� Y� QMHJRYL� QRWUDQMRVWL�

1DMHQRVWDYQHMãL�QL]�Y�5G�MH�SROSURVWRU��SROUDYQLQD��

�� .RQYHNVQD� OXSLQD�� VHVWDYOMHQD� L]� QL]D� WRþN� 1�� MH� SUHVHN� YVHK� SROUDYQLQ�� NL

YVHEXMHMR�WD�QL]�1�

�� .RQYHNVQD� OXSLQD��VHVWDYOMHQD� L]�QL]D� WRþN�1�QD� UDYQLQL�� MH�QDMPDQMãL�NRQYHNVQL

PQRJRNRWQLN�� NL� REGDMD� QL]� 1�� 9� WDNHP� SULPHUX� QH� REVWDMD� QREHQ� PDQMãL

PQRJRNRWQLN�3
��]D�NDWHUHJD�EL�YHOMDOR�3���3
�Ã�1�
�� .RQYHNVQD�OXSLQD��VHVWDYOMHQD�L]�QL]D�WRþN�1�QD�UDYQLQL�MH�XQLMD�YVHK�WULNRWQLNRY�

NL�MLK�GRORþDMR�WRþNH�QL]D�1�
�� .RQYHNVHQ�QL]�WRþN�[�������[N�MH�YVRWD��a1[���������ak[N���SUL�þHPHU�PRUD�YHOMDWL�DLÌ�

]D�YVH� L� LQ�a1� �� ���� �ak�  � ���/LQLMVNL� VHJPHQW� MH� NRQYHNVQD� NRPELQDFLMD� ODVWQLK

NUDMLãþ��N� ����WULNRWQLN�MH�NRQYHNVQD�NRPELQDFLMD�ODVWQLK�WHPHQ��N� ����WHWUDHGHU�MH

NRQYHNVQD� NRPELQDFLMD� ODVWQLK� WHPHQ�� N�  � ��� 9VL� WL� HOHPHQWL� VR� VDPL� SR� VHEL

NRQYHNVQL�

3UL� UHãHYDMX� SUREOHPRY� V� SRGURþMD� OXSLQ� MH� JODYQR� YSUDãDQMH�� NDM� QDM� ER� UH]XOWDW� R]�

NDNR�QDM�ER�REOLNRYDQ�L]KRGQL�SRGDWHN��1DM�ER�1�QL]�Q�WLK�QHXUHMHQLK�WRþN�QD�UDYQLQL�

.RW�L]KRGHQ�SRGDWHN�MH�PRåHQ�VH]QDP�YVHK�VNUDMQLK�WRþN�QL]D�1��DOL�SD�GRORþHQD�PHMD

PQRJRNRWQLND��6NUDMQH�WRþNH�QL]D�1�VR�WHPHQD�NRQYHNVQH�OXSLQH��PHMD�PQRJRNRWQLND

SD� MH� NRQYHNVHQ�PQRJRNRWQLN�� NL� QL]� WRþN� QD� UDYQLQL� V� NRQYHNVQR� OXSLQR� RPHMXMH� �

UD]PHMXMH�RG�RNROLFH��5D]OLND�MH�Y�WHP��GD�VH�V�SRGDWNRP�R�PHML�GREL�QL]�WRþN��NL�SR



��

YUVWQHP�UHGX�GRORþDMR�OXSLQR��SRQDYDGL�Y�QDVSURWQL�VPHUL�XULQLK�ND]DOFHY��SUL�VH]QDPX

VNUDMQLK�WRþN�SD�VR�WL�SRGDWNL�QHXUHMHQL�

=D�GRORþDQMH�NRQYHNVQLK�OXSLQ�REVWDMD�FHOD�YUVWD�DOJRULWPRY��9�VSORãQHP�VH�GHOLMR�QD

GHWHUPLQLVWLþQH� LQ� QDNOMXþQH�� 7X� VH� SRNDåH� SUHGQRVW� QDNOMXþQLK� DOJRULWPRY�� VDM� VR� Y

VSORãQHP� UD]ãLUOMLYL� QD� YHþGLPHQ]LRQDOQH� SURVWRUH�� PHGWHP� NR� QL� QXMQR�� GD� ERGR

GHWHUPLQLVWLþQL�DOJRULWPL��NL�VR�XSRUDEQL�QD�UDYQLQL��XSRUDEQL�WXGL�Y�SURVWRUX��ýH�åH��MH

ODKNR� QMLKRYR� L]YDMDQMH� ]DSOHWHQR� DOL� ]HOR� SRþDVQR�� 9� QDGDOMHYDQMX� VWD� QD� NUDWNR

SUHGVWDYOMHQD�SR�GYD�GHWHUPLQLVWLþQD�LQ�GYD�QDNOMXþQD�DOJRULWPD�

������'HWHUPLQLVWLþHQ�DOJRULWHP�]D�NRQVWUXNFLMR�NRQYHNVQH�OXSLQH�Y��'

3UL�SUYHP�GHWHUPLQLVWLþQHP�QDþLQX�MH�SRWUHEQR�NRQYHNVQR�OXSLQR�UD]GHOLWL�QD�]JRUQMR

LQ�VSRGQMR�YHULJR�>�@��6OLND������

6OLND�����=JRUQMD�LQ�VSRGQMD�YHULJD�

/RþQLFL�PHG�QMLPD�VWD�WRþNL�]�QDMPDQMãR�LQ�QDMYHþMR�YUHGQRVWMR�NRRUGLQDWH�[��7RþNH�L]

QL]D�1�MH�SRWUHEQR�UD]SRUHGLWL�SR�QDUDãþXMRþL�NRRUGLQDWL�[��*ODYQD�LGHMD�MH��GD�VH�QL]X

1L�� NL� YVHEXMH� SUYLK� L� åH� SUHJOHGDQLK� WRþN�� GRGDMDMR� QDVOHGQMH� WRþNH�� ]D� NDWHUH� VH

SUHYHUMD��DOL�OHåLMR�QD�NRQYHNVQL�OXSLQL�DOL�Y�QMHQL�QRWUDQMRVWL�

1DM�ER�1L�QL]�SUYLK�L�WRþN��QDM�ER�8�1L��]JRUQMD�YHULJD��NL�MH�åH�GRORþHQD�Y�RNYLUX�1L�
1DVOHGQMD� WRþND�� NL� MR� MH� SRWUHEQR� SUHJOHGDWL�� MH� S�  � SL���� =DGQMD�� ]D� NDWHUR� MH

XJRWRYOMHQR��GD�MH�GHO�YHULJH�8�1L���QDM�ER�WRþND�U��,]�WRþNH�U�MH�SRWUHEQR�SRWRYDWL�SR

PHML�8�1L��Y�OHYR�LQ�SUHJOHGRYDWL�åH�SRVWDYOMHQH�WRþNH�QD�]JRUQML�YHULJL��3UL�WRþNL�T�MH

SUHJOHGRYDQMH� NRQþDQR�� VDM� OHåL� QDVOHGQMD� WRþND� V� SRG� OLQLMR� ST�� 2þLWQR� MH�� GD� MH� Y

]JRUQMR�YHULJR�8�1L����SRWUHEQR�SULSLVDWL�SRYH]DYR�PHG�WRþNDPD�S�LQ�T�WHU�]EULVDWL�YVH

WRþNH�L]�åH�GRORþHQH�YHULJH�8�1L���NL�VR�GHVQR�RG�WRþNH�T��6OLND�������(QDN�SRVWRSHN�MH

SRWUHEQR�SRQRYLWL�ãH�]D�GRORþDQMH�VSRGQMH�YHULJH�
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6OLND�����'RGDMDQMH�QRYH�WRþNH���D��8�1L����E��8�1L����

'UXJL�GHWHUPLQLVWLþHQ�DOJRULWHP�MH�]QDQ�NRW�*UDKDP�RY�DOJRULWHP�>�@��9KRGQL�SRGDWHN

MH�QL]�Q�WLK�WRþN�1��]D�NDWHUHJD�MH�SRWUHEQR�XJRWRYLWL�NRQYHNVQR�OXSLQR��,GHMD�WHPHOML�QD

L]ELUL�QHNH�SROMXEQH�WRþNH�[�Y�QRWUDQMRVWL�PHMH�PQRJRNRWQLND�LQ�XUHGLWYL�YVHK�WRþN�QL]D

1�SR�QDUDãþXMRþHP�UHODWLYQHP�NRWX�Y�QDVSURWQL�VPHUL�XULQLK�ND]DOFHY��6OLND������

E

D

F

G

H

IJ

L
M

[

K

6OLND� ���� 7RþND� [� MH� SROMXEQD�� RVWDOH� VR� R]QDþHQH� JOHGH� QD� QDUDãþXMRþL� NRW� a�
aDËaEËaFËaGË �����ËaM�

1DVOHGQML� NRUDN� MH� SUHJOHGRYDQMH� åH� XUHMHQLK� WRþN� QD� UDYQLQL�� 3UYL� WRþNL� QL]D� 6�� NL

GRORþD�NRQYHNVQH�OXSLQH��VWD�6� ��D��E���1DVOHGQMD�WRþND��NL�VOHGL�JOHGH�QD�QDUDãþXMRþH

NRWH��MH�WRþND�F��.RQYHNVQRVW�Y�YVDNL�WRþNL�VH�GRORþD�]�åH�RPHQMHQR�PHWRGR�KRGFD�SR

PHML�PQRJRNRWQLND��.HU�KRGHF�SR�åH�SRVWDYOMHQL�OXSLQL�QDUHGL�QD�SRWL�D��E��F�Y�WRþNL�E

]DYRM�Y�OHYR��MH�WRþND�E�JRWRYR�L]ERþHQR�WHPH�LQ�WRþND�F�VH�SULSLãH�QL]X�6� ��D��E��F��

.RW�QDVOHGQMR�MH�SRWUHEQR�SUHYHULWL� WRþNR�G��1D�SRWL�E��F��G�QDUHGL�KRGHF�Y� WHPHQX�F

]DYRM�Y�GHVQR��7R�SRPHQL��GD� MH�F�JRWRYR�YERþHQR�WHPH�LQ�NRW� WDNR�QH�PRUH�ELWL�GHO

PHMH�NRQYHNVQHJD�PQRJRNRWQLND�R]��NRQYHNVQH� OXSLQH��7RþND�F� VH� L]�QL]D�6� L]EULãH�



��

YSLãH�VH�WRþND�G��6� ��D��E��G���7D�SRVWRSHN�MH�SRWUHEQR�SRQDYOMDWL��GRNOHU�Y�QL]X�6�SUYL

LQ�]DGQML�HOHPHQW�QLVWD�HQDND��6� ��D��E��G��H��J��L��M��D��

*ODYQL� SUREOHP� MH�� GD� QL� PRþ� ]� JRWRYRVWMR� WUGLWL�� GD� VWD� WRþNL� D� LQ� E� QD� PHML

NRQYHNVQHJD�PQRJRNRWQLND�R]�� QD�NRQYHNVQL� OXSLQL��7DNR�EL� VH� Y� SULPHUX�� GD� QLVWD�

SRVWRSHN�SUHYHUMDQMD�QDGDOMHYDO�QDSUHM��NOMXE� WHPX��GD� MH�ELO�SUHJOHGDQ�åH�YHV�QL]�1�

0HG�]DþHWNRP�LQ�NRQFHP�QL]D�6�QH�EL�ELOR�ORJLþQH�SRYH]DYH�

3UREOHP� QDVWDQH� WXGL� Y� SULPHUX�� þH� MH� åH� Y� SUYHP� NRUDNX�� SUL� WURMLFL� 6�  � �D�� E�� F��

XJRWRYOMHQR��GD�MH�WHPH�E�QHGYRXPQR�YERþHQR��W�M��GD�KRGHF�Y�WHP�WHPHQX�QDUHGL�REUDW

Y�GHVQR��7RþND�E�WDNR�QH�PRUH�ELWL�GHO�QL]D�6��9�WHP�SULPHUX�MH�SRWUHEQR�E�L]�QL]D�6� 

�D�� E�� ]EULVDWL�� 2VWDQH� VDPR� 6�  � �D��� =� HQR� VDPR� WRþNR� QDVOHGQMH� WRþNH� QL� PRJRþH

SUHYHUMDWL��SRWUHEQL�VWD�QDMPDQM�GYH�

5HãLWHY�MH��þH�VH�]D�QDNOMXþQR�WRþNR�[�L]EHUH�QDMQLåMR��SR�NRRUGLQDWL�\��WRþNR�QL]D�1��ýH

VWD� WDNL� WRþNL� GYH�� QDM� ER� L]EUDQD� QDMEROM� GHVQD�� QDMQLåMD� WRþND� QL]D� 1�� =DSRUHGQR

XUHMDQMH� SR� QDUDãþXMRþLK� NRWLK� MH� HQDNR� NRW� SUHM� RPHQMHQR�� *OHGH� QD� YHOLNRVW
UHODWLYQHJD�NRWD�QDM�ERGR�WRþNH�]GDM�R]QDþHQH�V�S���S��������SQ���Y�QDVSURWQL�VPHUL�XULQLK

ND]DOFHY�� 9� WHP� SULPHUX� MH� ORJLþQR�GD� VR� WRþNH� S��� S�� LQ� SQ��� QD� PHML� NRQYHNVQHJD

PQRJRNRWQLND� R]�� QD� NRQYHNVQL� OXSLQL�� 6� WHP� VWD� RGSUDYOMHQD� RED� SUHM� RPHQMHQD

SUREOHPD��1RYR�R]QDþHYDQMH�LQ�XUHMDQMH�MH�SULND]DQR�QD�6OLNL�����
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�

�
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�

�

�

6OLND�����2VQRYD�XUHMDQMD�MH�WRþND�����QD�6OLNL�����WRþND�M��

������1DNOMXþQL�DOJRULWHP�]D�NRQVWUXNFLMR�NRQYHNVQH�OXSLQH�Y��'

3UYL�QDNOMXþQL�DOJRULWHP�WHPHOML�QD�GRGDMDQMX�SROSURVWRURY�5G��Y�WHP�SULPHUX�SROUDYQLQ

5���Y��XUHGLWHY�+�1���+�1��SUHGVWDYOMD�SUHVHN�YVHK�åH�GRGDQLK�SROUDYQLQ��3ROUDYQLQD�MH

QDMRVQRYQHMãD�NRQYHNVQD� OXSLQD��3UHVHN�NRQYHNVQLK� OXSLQ�GD�YHGQR�QRYR�NRQYHNVQR

OXSLQR��3UHVHN�SROUDYQLQ�MH�WRUHM�NRQYHNVQD�OXSLQD�>�@�
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1DM�ER�1�QL]�SROUDYQLQ�LQ�+�1L��NRQYHNVQD�OXSLQD��W�M��SUHVHN�YVHK�SROUDYQLQ�SR�GRGDQL
SROUDYQLQL�6�  �6L��1DVOHGQML� NRUDN� MH� GRGDMDQMH� �L����� SROUDYQLQH�6�  �6L��� N� XUHGLWYL

+�1L���6OLND������

+�1��

NDSD�6��

H��

H�

H�

V

S

U

W

6�

6OLND�����'RGDMDQMH�SROUDYQLQH�6� �6L���N�XUHGLWYL�+�1L��

8UHGLWHY�+�1L����ER�QDVWDOD�L]�+�1L��SR�RGVWUDQLWYL�NDSH�L����NL�MH�SUHVHN�+�1L���� 6 �
SUL� þHPHU� MH� SROUDYQLQD� 6 � NRPSOHPHQWDUQD� SROUDYQLQL�6��1DMSUHM� MH� SRWUHEQR� L]EUDWL
SROMXEQR� WHPH�S���+�1L��� NL� OHåL� QD� NRPSOHPHQWDUQL� UDYQLQL� 6 L���� ýH� WDNR� WHPH� QH
REVWDMD��VH�ODKNR�UDYQLQR�6� �6L���L]SXVWL��VDM�QH�YSOLYD�QD�+�1L���� �+�1L����6L����ýH

WDNR�WHPH�REVWDMD��MH�SRWUHEQR�SUHJOHGDWL�URERYH�XUHGLWYH�+�1L��LQ�XJRWRYLWL�SUHVHþLãþL
�YHGQR�VWD�GYH��PHG�+�1L��LQ�PHMR�SROUDYQLQH�6L����R]LURPD�6 L����

3UHJOHGRYDQMH� +�1L�� VH� ]DþQH� Y� WHPHQX� S�� 1DM� ER� I� SUYL� URE�� NL� JD� MH� SRWUHEQR

SUHJOHGDWL��ýH� I� Y� FHORWL� OHåL� QD� SROUDYQLQL� 6 �� SRWHP�JD� MH� SRWUHEQR� V� SULSDGDMRþLPD

WHPHQRPD�RGVWUDQLWL��3UYL�URE�I��NL�OHåL�QD�6 �VDPR�GHOQR��MH�KNUDWL�WXGL�]DGQML��NL�JD�MH

SRWUHEQR�SUHJOHGDWL�Y�WHM�VPHUL��1D�6OLNL�����MH�WR�URE�H���7D�URE�I�VH�UD]GHOL�QD�GYD�GHOD

WDNR�� GD� VH� WLVWL� GHO�� NL� OHåL� QD� SROUDYQLQL� 6 �� L]EULãH�� GUXJD� SRORYLFD� SD� MH� KNUDWL� GHO

XUHGLWYH�+�1L�����3UHJOHGRYDQMH�MH�SRWUHEQR�SRQRYLWL�WXGL�Y�GUXJL�VPHUL��GD�VH�XJRWRYL

ãH� GUXJL� URE�� NL� OHåL� KNUDWL� QD� SROUDYQLQDK� 6 � LQ�6��'UXJL� URE� QD� 6OLNL� ���� MH� H���2G
XUHGLWYH�+�1L�� MH� SRWUHEQR�RGVWUDQLWL� NDSR�� GHO�d6L���� NL� OHåL�PHG�REHPD� RGUH]DQLPD

URERYRPD�I��NL�SRVWDQHWD�QRYD�URERYD�XUHGLWYH�+�1L�����7UHWML�QRY�URE�XUHGLWYH�+�1L���
MH�URE�SROUDYQLQH�6L����NL� MH�QD�REHK�NRQFLK�RPHMHQ�]�åH�GRORþHQLPD�URERYRPD�H�� LQ

H��

'UXJL� QDNOMXþQL� DOJRULWHP� MH� SUDY� WDNR� NRW� SUHMãQML� LQNUHPHQWDOHQ�� YHQGDU� JUH� Y� WHP

SULPHUX� ]D� GRGDMDQMH� WRþN� >�@� �Y� SUHMãQMHP� SULPHUX� MH� ãOR� ]D� GRGDMDQMH� SROUDYQLQ��

$OJRULWHP� MH� XSRUDEHQ� WXGL� Y� YHþGLPHQ]LRQDOQHP� SURVWRUX�� SUL� NRQVWUXLUDQMX

NRQYHNVQLK�OXSLQ�Y��'��NDU�MH�HQR�SRPHPEQHMãLK�SRGURþLM�UDþXQDOQLãNH�JHRPHWULMH�

2VQRYQD�LGHMD�MH�GRGDMDQMH�WRþN�HQH�]D�GUXJR�K�NRQYHNVQL�OXSLQL��NL�MR�åH�GRORþD�SUYLK
N�GRGDQLK�WRþN�R]LURPD�GRGDMDQMH�WRþNH�N�REVWRMHþL�NRQYHNVQL�OXSLQL��1DM�ER�3� �{S��
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S��������SQ��}�QL]�WRþN�QD�UDYQLQL��3UYD�NRQYHNVQD�OXSLQD�MH�WULNRWQLN��VHVWDYOMHQ�L]�WRþN
NRQY{S��S��S�}��1DM�ER�4� �+N���LQ�S� �SN��'RORþDQMH�NRQYHNVQH�OXSLQH�NRQY{4�½�S}�VH

UD]ãLUL�QD�GYH�PRåQRVWL�Y�RGYLVQRVWL�DOL�S���4�DOL�S�¿�4�

�� S���4��ýH�MH�XJRWRYOMHQR��GD�OHåL�WRþND�S�Y�REPRþMX�4��SRWHP�VH�MR�ODKNR�L]SXVWL�

VDM�QH�YSOLYD�QD�REOLNR�NRQYHNVQH�OXSLQH��,VWR�YHOMD��þH�WRþND�S�OHåL�QD�PHML�4�W�M�

QD�d4�� =D� GRORþDQMH� QRWUDQMRVWL� R]LURPD� ]XQDQMRVWL� VH� XSRUDEL� åH� RPHQMHQR� W�L�
SUHGSRVWDYNR�OHYHJD����������=D�YVDN�URE�NRQYHNVQH�OXSLQH�4�SRVHEHM�VH�SUHYHUMD

DOL�MH�WRþND�QD�QMHJRYL�OHYL�VWUDQL��ýH�WR�YHOMD�SUHNR�FHOH�PHMH�REPRþMD�d4��SRWHP
MH�WRþND�S�Y�QRWUDMQRVWL�4�

�� S�¿�4��ýH�VH�]D�NDWHULNROL�URE�L]NDåH��GD�SUHGSRVWDYND�OHYHJD�QH�GUåL��SRWHP�YHOMD

S�¿�4�LQ�PRJRþD�MH�GRORþLWHY�NRQY{4�½�S}��3RWUHEQR�MH�SRLVNDWL�GYH�WDQJHQWL��NL
SRYH]XMHWD�WRþNR�S�LQ�REPRþMH�4�LQ�REOLNRYDWL�QRYR�NRQYHNVQR�OXSLQR��6OLND������

OHYR

OHYR

�OHYR

�OHYR

M

L

L��

4

L��

M��

M��

S� �SN

6OLND� ���� 7DQJHQWL� RG� WRþNH�S� K�4�� �OHYR�� SRPHQL�� GD� MH� WRþND� S� OHYR� RG� QDND]DQH
VPHUL�LQ���OHYR���GD�WRþND�S�QL�OHYR�RG�QDND]DQH�VPHUL�

7DQJHQWD��NL�SRYH]XMH�WRþNR�SN�]�REPRþMHP�4��VH�GRWLND�PHMH�NRQYHNVQH�OXSLQH�4�Y

HQL� VDPL� WRþNL��1DM� ER�SL� HQD� L]PHG� WDNLK� WRþN�� 7XGL� Y� WHP� SULPHUX� VH� WRþNR� ODKNR

GRORþL� ]� XSRUDER� SUHGSRVWDYNH� OHYHJD��1D� 6OLNL� ���� MH� YLGQR�� GD� MH� WRþND� S� OHYR� RG
VPHUL�SL��SL�LQ�GHVQR�R]LURPD��QHOHYR��RG�VPHUL�SLSL����=D�]JRUQMR�WDQJHQWR�YHOMD�UDYQR

REUDWQR�� 7RþND�S� GHVQR� RG� VPHUL�SM��SM� LQ� OHYR� RG� VPHUL�SMSM���� 6OHGL�� GD� MH� WRþND�SM
WRþND�WDQJHQWH��þH�VH�]D�GYH�VRVHGQML�WRþNL�GREL�GUXJDþHQ�UH]XOWDW�SUHGSRVWDYNH�OHYHJD�
2VWDQH�ãH�NRQVWUXNFLMD�QRYH�NRQYHNVQH�OXSLQH��NL�MH��S���S��������SL����SL��S��SM��SM���������SQ�

����
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����1HNRQYHNVQD�OXSLQD�QL]D�WRþN�QD�UDYQLQL

6OLND�����/XSLQD�QL]D�WRþN�1��Q� ����

1D� 6OLNL� ���� MH� SULND]DQD� QHNRQYHNVQD� OXSLQD� QL]D� WRþN� 1�� 1DUHMHQD� MH� V� SRPRþMR

DOJRULWPD��NL�MH�RSLVDQ�Y�RVPHP�SRJODYMX��LQ�SUHGVWDYOMD�SURMHNFLMR�WRþN�Y�SURVWRUX�QD

UDYQLQR��ýUWNDQL�URERYL�PHG�SRVDPH]QLPL� WRþNDPL�QL]D�1�SUHGVWDYOMDMR�'HODXQD\HYR

WULDQJXODFLMR�



��
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���.RQYHNVQH�OXSLQH�Y��'

1D� UDYQLQL� MH� NRQYHNVQD� OXSLQD� GRORþHQD� NRW� RYRM�� NL� VH� JD� ODKNR� RYLMH� RNROL� YVHK

HNVWUHPQLK� WRþN� QL]D� 1� WDNR�� GD� VR� YVH� WRþNH� QL]D� Y� QRWUDQMRVWL� RYRMD� DOL� YVDM� QD

QMHJRYL� PHML� �WH� VR� HNVWUHPQH� WRþNH� QL]D�1��� /XSLQD� MH� WRUHM� VHVWDYOMHQD� L]� WRþN� QD

UDYQLQL� �WHPHQ��� NL� VR� PHG� VHERM� SRYH]DQH� ]� OLQLMVNLPL� VHJPHQWL� �URERYL��� 7XGL� Y

SURVWRUX�MH�OXSLQD�RYRM��NL�JD�MH�PRJRþH�RYLWL�RNROL�YVHK�HNVWUHPQLK�WRþN�QL]D�1�WDNR�

GD�VR�YVH�SURVWRUVNH�WRþNH�Y�QMHJRYL�QRWUDQMRVWL�DOL�YVDM�QD�QMHJRYL�PHML��9�SURVWRUX�MH

OXSLQD� VHVWDYOMHQD� L]� PQRåLFH� WRþN� �WHPHQ��� NL� VR� PHG� VHERM� SRYH]DQH� ]� OLQLMVNLPL

VHJPHQLW��URERYL���WL�SD�PHG�VHERM�WYRULMR�SORVNYH��7HPHQD�URERY�VR�KNUDWL�WXGL�WHPHQD

SORVNHY��3RGREQR�NRW�MH�OXSLQD�Y��'�GRORþHQD�NRW�SUHVHN�SROUDYQLQ�5��� MH�NRQYHNVQD

OXSLQD�Y��'�GRORþHQD�NRW�SUHVHN�SROSURVWRURY�5��

����3ROLHGHU

3ROLHGHU�MH�QDUDYQR�SRVSORãHYDQMH�UDYQLQVNHJD�PQRJRNRWQLND�Y�SURVWRU��MH�REPRþMH�Y

SURVWRUX�� NDWHUHJD� PHMD� YVHEXMH� NRQþQR� ãWHYLOR� YHþVWUDQLK� SORVNHY�� NL� VR� ODKNR

QHSRYH]DQH��DOL�SD�VH�PHG�VHERM�GRWLNDMR�Y�URERYLK�LQ�WHPHQLK��7D�GHILQLFLMD�MH�SUHFHM

QHMDVQD��ãH�SRVHEHM��NDGDU�LPD�RSUDYLWL�]�OXSLQDPL�QD�VSORãQR�

0HMD� SROLHGUD� MH� VHVWDYOMHQD� L]� WUHK� YUVW� JHRPHWULMVNLK� REMHNWRY�� QLþGLPHQ]LRQDOQLK

WHPHQ� �WRþNH��� HQRGLPHQ]LRQDOQLK� URERY� �OLQLMVNL� VHJPHQWL�� LQ� GYRGLPHQ]LRQDOQLK

SRYUãLQ��PQRJRNRWQLNL���3RYUãLQR�SROLHGUD�MH�PRJRþH�QDWDQþQR�R]QDþLWL�]�RGQRVL�PHG

SRVDPH]QLPL�JHRPHWULMVNLPL�HOHPHQWL��3UL�WHP�VR�XSRãWHYDQL� WULMH�SRJRML��HOHPHQWL�VH

PRUDMR�PHG�VHERM�VHNDWL��SUDYLOQR��� ORNDOQD�WRSRORJLMD�PRUD�ELWL� �SUDYLOQD���JOREDOQD

WRSRORJLMD�PRUD�ELWL��SUDYLOQD��>�@�

���(OHPHQWL�VH�VHNDMR��SUDYLOQR��

=D�YVDN�SDU�SORVNHY�VH�]DKWHYD��DOL

�D� VH�PHG�VHERM�QH�GRWLNDWD��DOL

�E� LPDWD�HQR�VNXSQR�WHPH��DOL�SD

�F� LPDWD�GYH�VNXSQL�WHPHQL�LQ�HQ�VNXSHQ�URE��NL�WL�GYH�WHPHQL�SRYH]XMH�PHG�VHERM�

1HSUDYLOQR�VHNDQMH�MH�WRUHM�SUHGLUDQMH�SORVNHY�LQ�QDSDþQR�GRWLNDQMH�SORVNHY�PHG�VHERM

�6OLND� ������ 6� WHP�� NR� VR� GRORþHQD� SUHVHþLãþD� PHG� SORVNYDPL�� VR� GRORþHQD� WXGL

SUHVHþLãþD�PHG�URERYL�LQ�WHPHQL�
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%

&

$

6OLND�����3ORVNHY�%�SUHEDGD�SORVNHY�&��SORVNYL�$�LQ�&�VH�GRWLNDWD�QDSDþQR�

���/RNDOQD�WRSRORJLMD�MH��SUDYLOQD��

/RNDOQD�WRSRORJLMD�SRSLVXMH�SRYUãLQR�Y�RNROLFL�WRþNH��7HKQLþQR�VH�WD�RPHMHQRVW�SRSLãH�

GD� QDM� ER� RNROLFD� YVDNH� WRþNH� QD� SRYUãLQL� KRPHRPRUILþQD� GLVNX�� +RPHRPRUIQRVW

GRSXãþD�UD]WH]DQMH�LQ�XSRJLEDQMH��QH�GRSXãþD�SD�SUHWUJDQMD��6OLND������

D

E

F

6OLND� ���� 7HOHVD� QD� VOLNL� QLVR� SROLHGUL�� 9� YVHK� WUHK� SULPHULK� RNROLFD� WRþNH� QL
KRPHRPRUILþQD�GLVNX�� �D�� WRþND� OHåL�KNUDWL�QD�GYHK�SORVNYDK�� �E�� WULDQJXODFLMD�QH�GD

HQRVWDYQR�]DSUWH�SRYH]DYH�PHG�HOHPHQWL���F��REMHNW�QL�]DSUW��RNROLFD�WRþNH�MH�SRO�GLVN�

���*OREDOQD�WRSRORJLMD�MH��SUDYLOQD��

3RYUãLQD�PRUD�ELWL�]YH]QD��]DSUWD� LQ�RPHMHQD��7R�SRPHQL��GD�QDPLãOMHQL�KRGHF� ODKNR

SUHKRGL� NDWHURNROL� SRW� PHG� NDWHULNROLPD� WRþNDPD� QD� WHM� SRYUãLQL�� 9� WHP� VPLVOX� VR



��

GRYROMHQL�WXQHOL�R]LURPD�UD]OLþQH�XGUWLQH�Y�OXSLQR��2EUDYQDYDQMH�NRQYHNVQLK�OXSLQ�QH

]DMHPD�WHK�GYHK�SRMDYRY�

8SRãWHYDMH� YVH� VNXSDM� VOHGL�� PHMD� SROLHGUD� MH� NRQþHQ� ]ELU� UDYQLQVNLK�� NRQYHNVQLK�

RPHMHQLK�SROLJRQRY�QD�QDþLQ��GD�

�� VH�SORVNYH�VHNDMR�SUDYLOQR�

�� MH�RNROLFD�YVDNH�WRþNH�KRPHRPRUILþQD�REOLND�GLVND�R]LURPD��GD�MH�SRYH]DYD�PHG

WHPHQL�SUHSURVWD�SROLJRQDOQD�YHULJD�

�� GD�MH�SRYUãLQD�]YH]QD�

0HMD� MH� WRUHM� ]DSUWD� LQ�REGDMD�R]LURPD�RPHMXMH�REPRþMH�SURVWRUD��9VDN� URE� VL� GHOLWD

QDWDQþQR� GYH� SORVNYL�� NL� VH� LPHQXMHWD� VRVHGQML�� =D� NRQYHNVHQ� SROLHGHU� YHOMD�� GD� MH

VHJPHQW��NL�SRYH]XMH�NDWHULNROL�WRþNL�SROLHGUD�Y�QRWUDQMRVWL�WHJD�SROLHGUD��.RQYHNVQRVW

MH�SRSLVOMLYD�WXGL�]�QRWUDQMLPL�NRWL��1RWUDQML�NRW�PHG�GYHPD�VRVHGQMLPD�SORVNYDPD�MH

YHGQR�Ëp�LQ�YVRWD�YVHK�WDNLK�NRWRY�RNROL�YVDNHJD�WHPHQD�MH�Ë�p�
3UDYLQL� SROLHGUL� VR� WLVWL�� NDWHULK� SORVNYH� VR� VNODGQL�� SUDYLOQL� PQRJRNRWQLNL�

HQDNRVWUDQLþHQ�WULNRWQLN��NYDGUDW��SUDYLOQL�SHWNRWQLN��LWG��âWHYLOR�SORVNHY��NL�VH�VWLNDMR

Y�HQHP�WHPHQX�MH�HQDNR�]D�YVD�WHPHQD�SUDYLOQHJD�SROLHGUD��2EVWDMD�VDPR�SHW�]QDþLOQR

SUDYLOQLK�SROLHGURY��NDU�MH�SUYL�RGNULO�3ODWRQ�>�@��ýH�MH�S�ãWHYLOR�WHPHQ�QD�SORVNHY�LQ�Y

ãWHYLOR�SORVNHY��NL�VH�GRWLNDMR�Y�WHPHQX��PRUD�]D�SUDYLOQL�SROLHGHU�YHOMDWL���S�������£���Y��
����Ë ����6OLND�������9�7DEHOL�����VR�SULND]DQH�YUHGQRVWL�]D�SUDYLOQH�SROLHGUH�

7DEHOD������6H]QDP�YUHGQRVWL�S�LQ�Y�

S Y �S����Y��� LPH RSLV

� � � WHWUDHGHU WULMH�WULNRWQLNL�QD�WHPH

� � � NRFND WULMH�NYDGUDWL�QD�WHPH

� � � RNWDHGHU ãWLUMH�WULNRWQLNL�QD�WHPH

� � � GRGHNDHGHU WULMH�SHWNRWQLNL�QD�WHPH

� � � LNR]DHGHU SHW�WULNRWQLNRY�QD�WHPH
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6OLND�����3UDYLOQD�3ODWRQRYD�WHOHVD�

0HGVHERMHQ�RGQRV�PHG�ãWHYLORP�WHPHQ��URERY�LQ�SORVNHY�SRSLVXMH�(XOHUMHYD�IRUPXOD

9���(���)� ����7DEHOD������

7DEHOD������âWHYLOR�WHPHQ��URERY�LQ�SORVNHY�SHWLK�SUDYLOQLK�SROLHGURY�

,PH �S��Y� 9 ( )

WHWUDHGHU ������ � � �

NRFND ������ � �� �

RNWDHGHU ������ � �� �

GRGHNDHGHU ������ �� �� ��

LNR]DHGHU ������ �� �� ��

����,QNUHPHQWDOQL�DOJRULWHP�]D�NRQVWUXNFLMR�NRQYHNVQH�OXSLQH�Y��'

,]� PQRåLFH� WRþN� MH� PRJRþH� GRORþLWL� SROLHGHU� V� SRPRþMR� LQNUHPHQWDOQHJD� DOJRULWPD�

3UHM�RSLVDQL�DOJRULWHP�MH�]DGRVWRYDO�]D�NRQVWUXNFLMR�NRQYHNVQH�OXSLQH�L]�PQRåLFH�WRþN

QD� UDYQLQL�� QDVOHGQML� SD� RPRJRþD� NRQVWUXLUDQMH� NRQYHNVQH� OXSLQH� L]�PQRåLFH� WRþN� Y

SURVWRUX�>�@�
*ODYQD�LGHMD�MH�LGHQWLþQD��SUL�L�WHP�GRGDMDQMX�WRþNH�MH�SRWUHEQR�GRORþLWL�+L�¥�NRQY�+L�

��½�SL��� 3UREOHP�GRORþDQMD� VH� UD]GHOL� QD� GYD� GHOD��1DM� ER� WRþND� S�  �SL� LQ�4� �+L���

8JRWRYLWL� MH�SRWUHEQR��þH�YHOMD�S���4��ýH� WR�GUåL�� VH� ODKNR� WRþNR�S� L]SXVWL�� þH�QH�� MH
SRWUHEQR�GRORþLWL� 
VWRåHF
�� NL� MH� WDQJHQWHQ�QD�4� LQ� LPD�YUK�Y� WRþNL�S� WHU� VNRQVWUXLUDWL

QRYR�NRQYHNVQR�OXSLQR��7HVW�S���4�VH�L]YHGH�SRGREQR�NRW�Y�GYHK�GLPHQ]LMDK��7RþND�S
MH�Y�QRWUDQMRVWL�4��þH�MH�S�QD�SR]LWLYQL�VWUDQL�YVDNH�L]PHG�SORVNHY��NL�GRORþDMR�OXSLQR

4�� 7HVWLUDQMH� SUHGSRVWDYNH� OHYHJD� RPRJRþD� YROXPHQ� WHWUDHGUD�� NDNRU� WR� SUL� GYHK

GLPHQ]LMDK�RPRJRþD�SRYUãLQD�WULNRWQLND��ýH�MH�WRþND�S�Y�QRWUDQMRVWL�OXSLQH�4��PRUDMR

LPHWL�YVL�YROXPQL�HQDN�SUHG]QDN��3UREOHP�QDVWDQH��NDGDU�MH�WRþND�]XQDM�OXSLQH�4��VDM

MH�SRWUHEQR�OH�WR�VSUHPHQLWL�
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9�UDYQLQVNHP�SULPHUX�MH�ELOR�SRWUHEQR�SRLVNDWL�GYH�WDQJHQWL�PHG�WRþNR�S�LQ�OXSLQR�4�

9� SURVWRUX� SD� WDQJHQWQH� OLQLMH� ]DPHQMDMR� WDQJHQWQH� SORVNYH�� 7H� SORVNYH� VNXSDM

REOLNXMHMR�VWRåþDVWR�WHOR��NL�MH�VHVWDYOMHQR�L]�WULNRWQLK�SORVNHY��NDWHULK�VNXSQL�YUK�MH�Y

WRþNL�S��RVQRYD�SD�URE�H�QD�OXSLQL�4��,]�WRþNH�S�MH�QHNDM�SORVNHY�QD�4�YLGQLK��QHNDM�SD
QHYLGQLK��9VH�WLVWH�SORVNYH��NL�VR�YLGQH�MH�SRWUHEQR�RGVWUDQLWL�SUL�VSUHPLQMDQMX�4� �+L��
Y�+L��5RERYL�YLGQRVWL�SRVWDQHMR�RVQRYD�]D�NRQVWUXNFLMR�VWRåFD�]�YUKRP�Y�WRþNL�S��5RE

H�QD�OXSLQL�4�MH�WRUHM�WDN�URE��GD�MH�SORVNHY��NL�SRYH]XMH�H�V�S��WDQJHQWD�QD�4��5RE�H�MH

VRVHGHQ�GYHPD�SORVNYDPD��(QD�WHK�MH�L]�WRþNH�S�YLGQD��GUXJD�QH��5RE�H�MH�WRUHM�QD�PHML

PHG�YLGQLP�LQ�QHYLGQLP�GHORP�4�

3RGREQR�MH�PRJRþH�S�UD]XPHWL�NRW�L]YRU�VYHWOREH��'HO�OXSLQH�4�ER�RVYHWOMHQ��GUXJL�GHO

SD�ER�RVWDO�Y�VHQFL��5RE�H�MH�WLVWD�OLQLMD��NL�ORþXMH�RVYHWOMHQL�GHO�RG�VHQþQHJD�

9�QDGDOMHYDQMX�DOJRULWPD�MH�SRWUHEQR�SRLVNDWL�YVH�SORVNYH��NL�VR�YLGQH�L]�WRþNH�S��7R

VH�XJRWRYL�V�SRPRþMR�YROXPQD��NL�JD�GRORþDMR�WRþNH�QD�OXSLQL�4��WR�MH�WURMLFD��D��E��F�

LQ�WRþND�S��ýH�MH�SORVNHY��D��E��F��L]�WRþNH�S�YLGQD��SRWHP�MH�YROXPHQ�WHWUDHGUD��D��E��F�
S�� JRWRYR� QHJDWLYHQ��7DND� SORVNHY� VH� RGVWUDQL�� �+L� SD� VH� REOLNXMH� L]� QHYLGQHJD� GHOD

OXSLQH�LQ�SORVNRYQH�SRYH]DYH�PHG�PHMQLP�URERP�H�LQ�WRþNR�S��9�QDVOHGQMHP�NRUDNX
VH�L]EHUH�QRYR�WRþNR�S� �SL�LQ�FHORWHQ�SRVWRSHN�SUHYHUMDQMD�LQ�SRQRYQHJD�NRQVWUXLUDQMD

VH�SRQRYL��GRNOHU�QLVR�SUHJOHGDQH�YVH�WRþNH�QL]D�1�Y�SURVWRUX�

2VQRYQL�DOJRULWHP�]D�UDþXQDOQLãNR�NRQVWUXNFLMR�OXSLQH�Y��'�L]�QL]D�WRþN�

������SURFHGXUH���'�LQNUBDOJ�L�
EHJLQ�SULSLVDWL�+��WHWUDHGUX��S��S��S��S���

IRU�L�� ���XQWLO�L�<�Q�GR
������EHJLQ
������IRU�]D�YVDNR�SORVNHY�I�VWRSQMH�+L���GR

������������EHJLQ
������������YRO�� �YRO��I��SL��

������������LI�YRO�<���WKHQ�I�MH�YLGQD
������������LI�QREHQD�SORVNHY�YLGQD�WKHQ
������������������L]ORþLWL�SL����MH�Y�QRWUDQMRVWL�+L����

������������HOVH
������������������IRU�]D�YVDN�PHMQL�URE�H�VWRSQMH�+L���GR

������������������������EHJLQ
������������������������NRQVWUXNFLMD�SORVNYH�H�SL�

������������������������HQG�
������������������IRU�]D�YVDNR�YLGQR�SORVNHY�I�GR



��

������������������������EHJLQ
������������������������EULãL�I�

������������������������HQG�
������������������3RSUDYL�+L�

������������HQG�
������HQG�
HQG�

9� YLãMLK� GLPHQ]LMDK� SRVWDQHMR� SUREOHPL� EROM� ]DSOHWHQL� LQ� WHåMH� SUHGVWDYOMLYL�

�+LSHUSURVWRU�� VL� MH� QDMODåH� SUHGVWDYOMDWL�� þH� VL� ]QDPR� SUHGVWDYOMDWL� SUHVNRNH� L]

QLþGLPHQ]LRQDOQHJD�SURVWRUD�Y�HQRGLPHQ]LRQDOHQ�LQ�QDSUHM�Y�GYR�LQ�WURGLPHQ]LRQDOQHQ

SURVWRU�

����9LãMH�GLPHQ]LMH

3UHGVWDYOMDQMH�SUYH��GUXJH�LQ� WUHWMH�GLPHQ]LMH� MH�SUHSURVWR��3UREOHP�QDVWDQH�SUL�YLãMLK

GLPHQ]LMDK�� 1DMEROMãL� MH� SRVWRSHQ� SULVWRS� VNR]L� QLåMH� GLPHQ]LMH�� 7RþND� QD� ãWHYLOVNL

SUHPLFL� MH�SUHGVWDYOMHQD�]�HQR�VDPR�ãWHYLONR�� MH�YUHGQRVW�R]LURPD� ORNDFLMD��/DKNR�VH

UD]XPH� NRW� HQRGLPHQ]LLQDOHQ� REMHNW�� VDM� OHåL� QD� SUHPLFL�� NL� MH� HQRGLPHQ]LRQDOHQ

HOHPHQW��7RþND�Y�GYHK�GLPHQ]LMDK� MH�GRORþOMLYD� ]�GYHPD�NRRUGLQDWDPD� �[��\��� Y� WUHK

GLPHQ]LMDK�SD�V�WUHPL��[��\��]���,]�WHJD�VOHGL��GD�VR�]D�WRþNR�Y�ãWLULK�GLPHQ]LMDK�SRWUHEQH

ãWLUL�NRRUGLQDWH��[��\��]�� W���ýH�VH�SUYH�WUL�NRRUGLQDWH��[��\��]��UD]XPHMR�NRW�SURVWRUVNH

NRRUGLQDWH�LQ�W�NRW�þDV��SRWHP�YVH�ãWLUL�VNXSDM�SUHGVWDYOMDMR�GRJRGHN�Y�SURVWRUX�LQ�þDVX�

3ROHJ�SURVWRU�þDVD�REVWDMD� ãH�YHþ�PRåQLK� L]SHOMDY�YLãMLK�GLPHQ]LM��(QD� L]PHG�QMLK� MH

SULPHU� KLSHUNRFNH�� 1LþGLPHQ]LRQDOQD� NRFND� MH� WRþND�� (QRGLPHQ]LRQDOQD� NRFND� MH

GDOMLFD��'YRGLPHQ]LMVND�NRFND�MH�NYDGUDW��7ULGLPHQ]LRQDOQD�NRFND�MH�QRUPDOQD�NRFND

Y�SURVWRUX��3UL�WHP�YHOMDMR�QDVOHGQML�SRGDWNL�

7DEHOD������,]SHOMDYD�WRþNH�Y�YLãMH�GLPHQ]LMH�

'LPHQ]LMD ,PH 9G (G

� WRþND � �

� GDOMLFD � �

� NYDGUDW � �

� NRFND � ��

� KLSHUNRFND �� ��

G G�NRFND �G �(G���9G��

9�MH�ãWHYLOR�WHPHQ�LQ�(�ãWHYLOR�URERY�
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.RFND�Y�G�GLPHQ]LMDK�MH�]JUDMHQD�L]�GYHK�NRFN��GUXJD�MH�NRSLMD�SUYH��GLPHQ]LMH�G���

ýH� VH� HQRGLPHQ]LRQDOQR� NRFNR� �WRþNR�� UD]WHJQH� Y� GUXJR� GLPHQ]LMR�� QDVWDQH

GYRGLPHQ]LRQDOQD� NRFND�� GDOMLFD��ýH� VH� WR� QDSUHM� UD]WHJQH� Y� VPHUL� SUDYRNRWQR� VHEL�

QDVWDQH�NYDGUDW��ýH�VH�NYDGUDW�SUHVOLND�QD�UDYQLQR��NL�MH�Y]SRUHGQD�SUYL��QDVWDQH�NRFND

�6OLND�������ýH�VH�NRFNR�]�RVPLPL�WHPHQL�LQ�GYDQDMVWLPL�URERYL�SUHVOLND�Y�QRY�SRORåDM

LQ�REH�NRFNL�SRYHåH�]�RVPLPL�URERYL��QDVWDQH�W�L��KLSHUNRFND��6OLND�������7R�MH�NRFND�Y

þHWUWL�GLPHQ]LML��.RRUGLQDWH� WHPHQ� �YVHK� MH� ãHVWQDMVW�� SUHGVWDYOMDMR�NRQYHNVQR� OXSLQR

�6OLND������

D E F

6OLND�����.RFND�NRW�NYDGUDW�SRWHJQMHQ�Y�WUHWMR�GLPHQ]LMR�

6OLND�����+LSHUNRFND�NRW�NRFND�SRWHJQMHQD�Y�þHWUWR�GLPHQ]LMR�



��

6OLND�����.RQYHNVQD�OXSLQD�KLSHUNRFNH�

����1HNRQYHNVQD�OXSLQD�QL]D�WRþN�Y�SURVWRUX

,]� WRþN�Y�SURVWRUX� MH�PRJRþH�GRORþLWL� WXGL�QHNRQYHNVQR� OXSLQR��9� WHP�SULPHUX� ]RUDM

RSLVDQL�DOJRULWPL�RGSRYHMR��VDM�YVDNR�WRþNR��NL�GRORþD�ORNDOQR�NRQNDYQRVW��SRVWDYLMR�Y

QRWUDQMRVW� OXSLQH�� =D� NRQVWUXNFLMR� QHNRQYHNVQH� OXSLQH� �6OLND� ����� MH� ELO� XSRUDEOMHQ

DOJRULWHP��RSLVDQ�Y�SRJODYMX�RVHP�

S

6OLND�����/XSLQD�Y�SURVWRUX�]�ORNDOQR�NRQNDYQRVWMR�RNROL�WRþNH�S�



��

���9RURQRL�GLDJUDP

9RURQRL�GLDJUDPL�REUDYQDYDMR�VRVHGVNH�RGQRVH�PHG� WRþNDPL�QL]D�1��NDWHUD� WRþND� MH

NDWHUL�QDMEOLåMD��NDWHUD�MH�RG�NDWHUH�QDMEROM�RGGDOMHQD��LWG�

����'HILQLFLMD�YRURQRL�GLDJUDPD

1DM�ER�3� �{S���S��������SQ}�QL]�WRþN�QD�UDYQLQL��9RURQRL�GLDJUDP�9�SL��UDYQLQR�UD]GHOL
WDNR��GD�MH�GLDJUDP�9�SL��VHVWDYOMHQ�L]�YVHK�WRþN��NL�VR�YVDM�WDNR�EOL]X�WRþNL�SL��NRW�VR

EOL]X�NDWHULNROL�GUXJL�WRþNL�SN�>�@�

9�SL�� �{[��ïSL���[ïËïSM���[ï��"�MºL}�

1DM� ERVWD� QD� UDYQLQL� VDPR� GYH� WRþNL� S�� LQ� S��� 1DM� ER� SUHPLFD� %�S��� S���  � %���� NL

SUDYRNRWQR�UD]GHOL�VHJPHQW�S�S��QD�GYD�HQDND�GHOD��3RWHP�MH�YVDND�WRþND�[�QD�SUHPLFL

%���HQDNR�RGGDOMHQD�RG�WRþNH�S���NDNRU�WXGL�RG�WRþNH�S���9HOMD��ïS�[ï� �ïS�[ï��6OLND

�����

S�

S�

[

%��

6OLND�����'YH�WRþNL�QD�UDYQLQL��ïS�[ï� �ïS�[ï�

ýH�OHåLMR�QD�UDYQLQL�WUL� WRþNH��S���S���S���� WH�GHILQLUDMR� WULNRWQLN��5D]SRORYQLFH�VWUDQLF

WULNRUQLND�%����%���LQ�%���VH�VHNDMR�Y�WRþNL��NL�MH�VUHGLãþH�RþUWDQHJD�NURJD��6OLND������

7D�WRþND�QL�QXMQR�Y�QRWUDQMRVWL�WULNRWQLND�



��

%��

%��

%��

S�

S�

S�

6OLND�����7UL�WRþNH�QD�UDYQLQL��UD]SRORYQLFH�VH�VHNDMR�Y�VUHGLãþX�WULNRWQLNX�RþUWDQHJD
NURJD�

,]�]JRUDM�RPHQMHQLK�SULPHURY�MH�UD]YLGQR��GD�LPDMR�UD]SRORYQLFH�%LM�SRPHPEQR�YORJR

SUL�SURXþHYDQMX�RGQRVRY�PHG�WRþNDPL�QD�UDYQLQL��1DM�ER�+�SL��SM��]DSUWD�SROUDYQLQD��NL

MH�RPHMHQD�]�%LM�LQ�YVHEXMH�WRþNR�SL��3RWHP�VH�ODKNR�+�SL��SM��UD]XPH�NRW�QL]�YVHK�WRþN�

NL�VR�EOLåH�WRþNL�SL�NRW�WRþNL�SM��.RW�åH�RPHQMHQR��MH�9�SL��QL]�WRþN��NL�VR�EOLåH�WRþNL�SL�

NRW�NDWHULNROL�GUXJL�WRþNL�DOL�]�GUXJLPL�EHVHGDPL��WR�VR�WRþNH��NL�VR�EOLåH�SL�NRW�S���EOLåH

SL� NRW� S��� EOLåH� SL� NRW� S��� LWG�� 8SRãWHYDMH� QDYHGHQR� MH� PRJRþH� QDSLVDWL� HQDþER� ]D

9RUQRL�GLDJUDP�9�SL��

9�SL�� ��
ºL M
�+�SL�SM��

SUL�þHPHU�MH�SRWUHEQR�XSRãWHYDWL�SUHVHN�SUHNR�YVHK�L�LQ�M��]D�NDWHUH�YHOMD�LºM��,]�HQDþEH
VOHGL� ODVWQRVW� 9RURQRL� GLDJUDPD�� REPRþMD� 9RURQRL� GLDJUDPD� VR� NRQYHNVQD�� NHU

QDVWDQHMR� NRW� SUHVHþLãþD� YHþLK� SROUDYQLQ�� .DGDU� VR� WD� REPRþMD� RPHMHQD�� VR� WR

NRQYHNVQL�SROLJRQL��5RERYL�VH� LPHQXMHMR�9RURQRL� URERYL� LQ� WHPHQD�9RURQRL� WHPHQD�

.DWHUDNROL�WRþND�QD�9RURQRL�UREX�LPD�GYH�QDMEOLåML�WRþNL�QL]D�WRþN�QD�UDYQLQL��9RURQRL

WHPH�SD�LPD�QDMPDQM�WUL�QDMEOLåMH�WDNH�WRþNH�

9�SULPHUX�ãWLULK�WRþN�QD�UDYQLQL��NL�REOLNXMHMR�YRJDOH�NYDGUDWD��MH�WR�9RURQRL�GLDJUDP

NRW�MH�SULND]DQR�QD�6OLNL����D��9RURQRL�WHPH�MH�Y�WHP�SULPHUX�þHWUWH�VWRSQMH��ýH�VH�HQR

WRþNR� QHNROLNR� SUHPDNQH� �6OLND� ���E��� SRVWDQH� GLDJUDP� QRUPDOHQ�� 3UYL� SULPHU� MH

L]URMHQ�]DUDGL�FHQWULþQHJD�SRORåDMD�ãWLULK�WRþN�QD�UDYQLQL�



��

D���������������������������������������������������������������������E

6OLND�����,]URMHQ��D��LQ�QRUPDOHQ��E��9RURQRL�GLDJUDP�

9RURQRL�GLDJUDP�9�SL��]D�L� ����WRþN�QD�UDYQLQL�EL�L]JOHGDO�NRW�QD�6OLNL�����

6OLND�����9RURQRL�GLDJUDP�]D�L� ����WRþN�QD�UDYQLQL�

����'HODXQD\HYD�WULDQJXODFLMD

'HODXQD\HYD� WULDQJXODFLMD� QDVWDQH� WDNUDW�� NDGDU� VH� PHG� VHERM� SRYHåHMR� WRþNH� QD

UDYQLQL�� NL� LPDMR� VNXSHQ� 9RURQRL� URE�� 'HODXQD\HYD� WULDQJXODFLMD� '�3�� LQ� 9RURQRL

GLDJUDP� 9�3�� SUHGVWDYOMDWD� GYRMQRVW�� LVWL� SRGDWNL� VR� SUHGVWDYOMHQL� QD� GYD� UD]OLþQD

QDþLQD�

1D�6OLNL����� MH�SULND]DQ�9RURQRL�GLDJUDP�]D�GYDMVHW� WRþN�QD� UDYQLQL��1D�6OLNL����� MH

SULND]DQD� 'HODXQD\HYD� WULDQJXODFLMD� ]D� WHK� LVWLK� GYDMVHW� WRþN�� 1D� 6OLNL� ���� VWD

SULND]DQD�'HODXQD\HYD�WULDQJXODFLMD�LQ�9RURQRL�GLDJUDP�VNXSDM�



��

6OLND�����'HODXQD\HYD�WULDQJXODFLMD�]D�LVWH�WRþNH�QD�UDYQLQL�NRW�QD�6OLNL�����

6OLND�����'HODXQD\HYD�WULDQJXODFLMD�LQ�9RURQRL�GLDJUDP��6OLNL�����LQ�����VNXSDM�

������2GQRV�PHG�'HODXQD\HYR�WULDQJXODFLMR�LQ�9RURQRL�GLDJUDPRP

=D� UD]XPHYDQMH� REHK�� Y� UDþXQVNL� JHRPHWULMLM� SRPHPEQLK� VWUXNWXU�'�3�� LQ� 9�3��� MH

SRWUHEQR�SR]QDWL�RGQRV�PHG�QMLPD�>�@��1DM�ER�3�QHVSUHPHQOMLY�QL]�WRþN�QD�UDYQLQL�

=D�'HODXQD\HYR�WULDQJXODFLMR�YHOMDMR�ODVWQRVWL�

'�� '�3��MH�UDYQRþUWQD�GYRMQRVW�9�3���SR�GHILQLFLML�
'�� '�3�� MH� WULDQJXODFLMD�� þH� QH� REVWDMDMR� ãWLUL� FHQWULþQH� WRþNH� QD� UDYQLQL�� YVDND

SRYUãLQD�MH�WULNRWQLN��3ORVNYH�'�3��VR�'HODXQD\HYL�WULNRWQLNL�

'�� 9VDN�WULNRWQLN�JUDID�'�3��XVWUH]D�WHPHQX�JUDID�9�3��
'�� 9VDN�URE�JUDID�'�3��XVWUH]D�UREX�JUDID�9�3��
'�� 9VDN�YR]HO�JUDID�'�3��XVWUH]D�REPRþMX�JUDID�9�3��
'�� 0HMD�'�3��MH�NRQYHNVQD�OXSLQD

'�� 1RWUDQMRVW�WULNRWQLNRY�'�3��QH�YVHEXMH�QREHQLK�WRþN�QL]D�3�



��

=D�9RURQRL�GLDJUDP�YHOMDMR�ODVWQRVWL�

9�� 9VDNR�9RURQRL�REPRþMH�9�SL��MH�NRQYHNVQR�
9�� 9�SL��MH�QHRPHMHQ��þH�MH�SL�QD�NRQYHNVQL�OXSLQL�QL]D�WRþN�3�
9�� ýH� MH�9RURQRL� WHPH�QD� VWLþLãþX�9�S����9�S��� LQ�9�S����SRWHP� MH�Y� VUHGLãþX�NURJD

&�Y���NL�JD�GRORþDMR�WRþNH�S���S��LQ�S��

9�� &�Y��MH�RþUWDQ�NURJ�SUL�'HODXQD\HYL�WULDQJXODFLML��NL�XVWUH]D�Y�
9�� 9�QRWUDQMRVWL�&�Y��QL�QREHQH�WRþNH�QL]D�3�
9�� ýH�MH�SM�QDMEOLåML�SL��SRWHP�MH��SM�SL��URE�WULDJXODFLMH�'�3��
9�� ýH� REVWDMD� NURJ� VNR]L� WRþNL�SM� LQ�SL�� NL� QH� YVHEXMH� QREHQLK� GUXJLK� WRþN� QL]D�3�

SRWHP�MH��SM�SL��URE�WULDQJXODFLMH�'�3��

����.RQVWUXNFLMD�9RURQRL�GLDJUDPD

������'HWHUPLQLVWLþHQ�DOJRULWHP�]D�NRQVWUXNFLMR�9RURQRL�GLDJUDPD

=D�NRQVWUXNFLMR�9RURQRL�GLDJUDPD�REVWDMD�FHOD�YUVWD�DOJRULWPRY��/HWD������MH�)RUWXQH

>�@� L]GHODO�DOJRULWHP��NL� WHPHOML�QD�SULQFLSX�SUHJOHGRYDQMD�UDYQLQH��1D�SUYL�SRJOHG� MH

QHUD]XPOMLYR��NDNR�ODKNR�QDVWDMD�GLDJUDP�]D�OLQLMR��þH�QDQM�YSOLYDMR�WRþNH�QD�UDYQLQL�

NL�VR�SUHG�SUHJOHGRYDOQR�OLQLMR�LQ�ãH�QLVR�ELOH�SUHJOHGDQH�

1DM�ERGR�WRþNH�QD�[\�UDYQLQL�GHO�WULGLPHQ]LRQDOQHJD�NRRUGLQDWQHJD�VLVWHPD��1DG�YVDNR

WRþNR�QDM�ER�SRVWDYOMHQ�VWRåHF�]�QDJLERP���R��NL�LPD�YUK�Y�WRþNL�S��9�WUHWML�GLPHQ]LML�MH

WR�PRJRþH�UD]XPHWL�NRW�þDV��6WRåHF�QDG�WRþNR�S�SUHGVWDYOMD�NURJ��NL�VH�YHþD��SR�þDVX�W
LPD�UDGLM�W��1DM�LPDWD�WRþNL�S��LQ�S��YVDND�VYRM�VWRåHF��3UHVHþLãþH�WHK�GYHK�VWRåFHY�MH

NULYXOMD�Y�SURVWRUX��QMHQD�SURMHNFLMD�SD�MH�UDYQD�þUWD�QD�[\�UDYQLQL��6OLND������

6OLND�����3URMHNFLMD�SURVWRUVNH�NULYXOMH�QD�UDYQLQR�MH�GDOMLFD

*OHGDQR�L]�]� ���¹��EL�SURMHNFLMH�YVHK�SURVWRUVNLK�NULYXOM��NL�VR�SUHVHþLãþD�VWRåFHY�QDG
WRþNDPL� SL�� SUHGVWDYOMDOH� 9RURQRL� GLDJUDP� QD� UDYQLQL� [\�� 7R� ODVWQRVW� MH� )RUWXQH

XSRUDELO� SUL� VYRML� PHWRGL�� 5DYQLQD� VH� SUHJOHGXMH� V� SRPRþMR� UDYQLQH� p�� NL� MH� SURWL



��

UDYQLQL�[\�QDJQMHQD�]D���R��3UHJOHGRYDOQD�þUWD�/�MH�SUHVHþLãþH�PHG�UDYQLQDPD�p�LQ�[\�
1DM�ER�SUHJOHGRYDOQD�þUWD�/�Y]SRUHGQD�\�RVL��NRRUGLQDWD�[�SD�QDM�ER�O��6OLND������

6OLND�����6WRåFD�SUHVHNDQD�V�SUHJOHGRYDOQR�UDYQLQR��5DYQLQD�p�LQ�þUWD�/�VH�SRPLNDWD�Y
GHVQR�

1D�VWUDQL�[>O�þUWH�/�MH�RG�VSRGDM�YLGQD�VDPR�UDYQLQD�p��7D�]DNULYD�GHO�VWRåFHY��REHQHP
SD�SUHGVWDYOMD�GHO�UDYQLQH��NL�MR�MH�SRWUHEQR�ãH�SUHJOHGDWL��1D�VWUDQL�[<O�þUWH�/��MH�YLGHQ
9RURQRL�GLDJUDP�YVH�GR�SUHVHþLãþD�UDYQLQH�p�V�VWRåFHPD��3UHVHþLãþH�UDYQLQH�V�VWRåFHP
MH�SDUDEROD�LQ�WDNR�MH�WXGL�SUHVHþLãþH�UDYQLQH�p�]�GHVQR�VWUDQMR�VWRåFHY�SDUDEROD��7D�VH
QD�UDYQLQR�[\��JOHGDQR�L]�]� ���¹��SURMHFLUD�NRW�SDUDEROLþQR�þHOR��NL� MH�VHVWDYOMHQR�L]
YHþLK�HOHPHQWDUQLK�SDUDERO��6OLND������

6OLND�����*OHGDQR�L]�]� ���¹��2GHEOMHQD�þUWD�MH�SDUDEROLþQR�þHOR�

'YH�SDUDEROL�VH�VWLNDWD�Y�WRþNL��NMHU�VH�UDYQLQD�p�GRWLND�REHK�VWRåFHY��,]�SUHM�QDYHGHQLK
XJRWRYLWHY�MH�QD�WHP�PHVWX�9RURQRL�URE��.HU�MH�SUHJOHGRYDOQD�UDYQLQD�p�QDJQMHQD�SRG
LVWLP�NRWRP�NRW�VWUDQLFD�VWRåFD��VUHþD�/�WRþNR�S�Y�WUHQXWNX��NR�SUHJOHGRYDOQD�UDYQLQD



��

]DGDQH� RE� VWRåHF� WRþNH� S�� 7DNR� 9RURQRL� GLDJUDP� QH� QDVWDMD� VDPR� OHYR� RG

SUHJOHGRYDOQH�þUWH�/��DPSDN�YHV�þDV�WXGL�SRG�UDYQLQR�p��7RUHM��9RUQRL�GLDJUDP�QDVWDMD
OHYR�RG�SUHJOHGRYDOQH�þUWH�/��QDY]JRU�GR�SDUDEROLþQHJD�þHOD��NL�]D�/�QHNROLNR�]DRVWDMD�

������,QNUHPHQWDOQL�DOJRULWHP�]D�NRQVWUXNFLMR�9RURQRL�GLDJUDPD

,QNUHPHQWDOQL� DOJRULWHP� ]D� NRQVWUXNFLMR�9RURQRL� GLDJUDPD� >�@� WHPHOML� QD� SRVWRSQHP

GRGDMDQMX� WRþN� QL]D� 3� SR� QDNOMXþQHP� YUVWQHP� UHGX�� SRGREQR� NRW� åH� RSLVDQL

LQNUHPHQWDOQL�DOJRULWPL��1DM�ER�3�QL]�WRþN�QD�UDYQLQL�LQ�9�3��9RURQRL�GLDJUDP��NL�JD�WH

WRþNH� GRORþDMR�� 1DM� ER� 3L� QL]� SUYLK� L� QDNOMXþQR� L]EUDQLK� WRþN�� 1D� YVDNL� VWRSQML� L

DOJRULWHP� GRORþL� 9RURQRL� GLDJUDP� 9�3L��� 'LDJUDP� 9�3L���� QDVWDQH� L]� 9�3L�� NRW� MH

SULND]DQR�QD�6OLNL������

D����������������������������������������������������������E

9�6L���

S 6L��

6OLND�������D��9�3L����E��9�3L������E��REPRþMH�6L���

1DM� ER� 6=6L��� L��� WRþND�� NL� MH� QD� UDYQLQR� GRGDQD� QDNOMXþQR�� 1DMSUHM� MH� SRWUHEQR

SRLVNDWL�WRþNR��Y�9�3L���NL�OHåL�Y�9RURQRL�REPRþMX�WRþNH�6��9�WHP�SULPHUX�MH�6�EOLåMD

WRþNL�S�NRW�NDWHULNROL�GUXJL�VRVHGQML� WRþNL�Y�9�3L���-DVQR�MH��GD� WRþND�S�QH�ER�YHþ�GHO

GLDJUDPD�9�3L���� �� 9� YVDNHP� WUHQXWNX� GRGDMDQMD� L��� MH� PRåQLK� YHþ� WRþN� S�� YHQGDU

]DGRVWXMH�HQD�VDPD��NL�MH�L]EUDQD�QDNOMXþQR��2VWDOH�WRþNH��WHPHQD�9RURQRL�GLDJUDPD��

NL�VR�Y�REPRþMX�6��MH�PRþ�SRLVNDWL�Y�GLDJUDPX�9�3L���,VNDQMH�VH�]DþQH�Y�WRþNL�S� LQ�MH

SUHSURVWR� L]YHGOMLYR�� VDM� VR� VRVHGQMD� WHPHQD�PHG� VHERM� SRYH]DQD� ]� 9RURQRL� URERYL�

5RERYL��NL�VR�WHPHQRP�S�VRVHGQML��VH�VNUDMãDMR�DOL�RGVWUDQLMR��ýH�LPD�9RURQRL�URE�REH

NUDMLãþL�Y�WRþNDK�S��VH�RGVWUDQL��þH�SD�MH�WRþND�S�VDPR�HQR�NUDMLãþH��VH�URE�VNUDMãD��1D

NRQFX� MH� SRWUHEQR� GRORþLWL� ãH� URERYH� 9RURQRL� REPRþMD� GRGDQH� WRþNH� 6�� 7L� URERYL

SRYH]XMHMR�PHG�VHERM�NUDMLãþD�RGUH]DQLK�URERY�Y�NURåQHP�YUVWQHP�UHGX��0HVWD��NMHU�VH

URERYL� RGUHåHMR�� VR� GRORþOMLYD� ]� UD]SRODYOMDQMHP� SRYH]DY� PHG� WRþNR� 6� LQ� RVWDOLPL

VRVHGQMLPL�WRþNDPL��7DNR�GREOMHQ�GLDJUDP�MH�9�3L����



��

����$SOLNDFLMH�SRYH]DQH�]�9RURQRL�GLDJUDPL

6� NRQVWUXNFLMR� 9RURQRL� GLDJUDPD� MH� SRYH]DQLK� YHþ� DSOLNDFLM�� QDMEOLåML� VRVHG�

PDNVLPL]LUDQMH� QDMPDQMãLK� NRWRY� SUL� WULDQJXODFLML�� QDMYHþML� SUD]HQ� NURJ�� QDMPDQMãH

UD]YHMLãþH��SUREOHP�WUJRYVNHJD�SRWQLND��LWG�

������1DMEOLåML�VRVHG

3UREOHP�QDMEOLåMHJD�VRVHGD� MH� LVNDOQH�QDUDYH��3RWUHEQR� MH�SRLVNDWL�QDMEOLåMHJD� VRVHGD

GRORþHQL� WRþNL� R]LURPD� SRLVNDWL� QDMEOLåMHJD� VRVHGD� YVDNL� L]PHG� WRþN� QL]D� 3�� 6� WHP

SUREOHPRP�VH�XNYDUMDMR�QD�UD]OLþQLK�SRGURþMLK��ELRORJLMD��HNRORJLMD��JHRJUDILMD��IL]LND�

LWG�

'HILQLFLMD�SUREOHPD�
E�MH�QDMEOLåML�VRVHG�D�MD��þH�|D���E|�Ë �PLQFºD�|D���F|��SUL�F�3��/DKNR�VH�WXGL�]DSLãH�D�E

DOL�QDMEOLåML�VRVHG�D�MD�MH�E��7D�WUGLWHY�QL�VLPHWULþQD��VDM�QL�QXMQR��GD�KNUDWL�YHOMD�WXGL�E

�D��6OLND�������

D

E F

G

H

I

6OLND������D�E��E�F��G�H�LQ�G�I��E�D�QH�YHOMD�

1DM� ER� 3� QL]� WRþN�� SUHNR� NDWHUHJD� VH� ODKNR� GRORþL� 9RURQRL� GLDJUDP�� 3UL� LVNDQMX

QDMEOLåMHJD�VRVHGD�WRþNL�T�VH�SUREOHP�]UHGXFLUD�QD�LVNDQMH�9RURQRL�REPRþMD��Y�NDWHUHP

WD�WRþND�OHåL��9VH�WRþNH�Y�WHP�REPRþMX�VR�QDMEOLåML�VRVHGL�WRþNL�T�

������0DNVLPL]LUDQMH�QDMPDQMãLK�NRWRY�WULDQJXODFLMH

3UL� DQDOL]LUDQMX� NRPSOHNVQHMãLK� REOLN� VH� XSRUDEOMDMR�PHWRGH� NRQþQLK� HOHPHQWRY� �SUL

QDþUWRYDQMX� DYWRPRELOVNLK� OXSLQ��� 6WDELOQRVW� QXPHULþQHJD� SRVWRSND� MH� RGYLVQD� RG

NYDOLWHWH� UD]GHOLWYH�� ,]NDåH� VH�� GD� VSDGD� 'HODXQD\HYD� WULDQJXODFLMD� PHG� GREUH

UD]GHOLWYH��1DM�ER�3�QL]�WRþN��SUHNR�NDWHULK�MH�L]YHGHQD�WULDQJXODFLMD��/LQLMVNL�VHJPHQWL



��

VH�PHG� VHERM� VHNDMR� �Y� VYRMLK�NUDMLãþLK�� VDPR�Y� WRþNDK�QL]D�3��.RQYHNVQD� OXSLQD� MH

UD]GHOMHQD� QD� WULNRWQLNH�� =� YLGLND� NRQþQLK� HOHPHQWRY� MH� GREUD� WLVWD� UD]GHOLWHY�� NL

XSRUDEOMD��GHEHOH�� WULNRWQLNH�� ,]RJQLWL� VH� MH�SRWUHEQR� WULNRWQLNRP�]�PDMKQLPL�NRWL�� ,]

WHJD� VOHGL� SRVWRSHN� PDNVLPL]LUDQMD� QDMPDQMãLK� NRWRY�� 1DWDQþHQ� RGJRYRU� QD� WR� MH

'HODXQD\HYD� WULDQJXODFLMD��1DM�ER�7� WULDQJXODFLMD�QL]D�3�� ]DSLV�NRWRY� WH� WULDQJXODFLMH
QDM�ER��a���a������a�W���UD]YUãþHQLK�RG�QDMPDQMãHJD�GR�QDMYHþMHJD��SUL�þHPHU�MH�W�ãWHYLOR

WULNRWQLNRY� Y�7�� âWHYLOR�7� MH� NRQVWDQWQR� ]D� YVDN� QL]�3��0HG� GYHPD� WULDQJXODFLMDPD
LVWHJD�QL]D�3�MH�GRORþOMLYR�UD]PHUMH�7�Ì �7
�JOHGH�QD�QMXQR�
GHEHORVW
��þH�YHOMD��a�>a�
�DOL�

a�=a�
�LQ�a�>a�
�DOL�a�=a�
��a�=a�
�LQ�a�>a�

�LWG��,]�WHJD�YVHJD�VOHGL��GD�MH�'HODXQD\HYD

WULDQJXODFLMD� 7 '�3�� QDMYHþMD� JOHGH� QD� YHOLNRVW� NRWRY� Y� RGQRVX� 7� Ì � 7
� JOHGH� QD
NDWHURNROL�UD]GHOLWHY�7
�SUHNR�QL]D�WRþN�3�

������1DMYHþML�SUD]HQ�NURJ

3RWUHEQR� MH� SRLVNDWL� QDMYHþML� SUD]HQ� NURJ�� þLJDU� FHQWHU� MH� Y� QRWUDQMRVWL� NRQYHNVQH

OXSLQH��NL� MR�GRORþD�QL]� WRþN�6��3UD]HQ�Y� WHP�VPLVOX��GD�Y�QMHJRYL�QRWUDQMRVWL�QH� OHåL

QREHQD�WRþND�QL]D�6�LQ�QDMYHþML��GD�QH�REVWDMD�QREHQ�WDN�NURJ��NL�EL�LPHO�YHþML�UDGLM��9

SUDNVL�MH�WR�SULPHUOMLYR�]�LVNDQMHP�ORNDFLMH�]D�SRVWDYLWHY�MHGUVNHJD�UHDNWRUMD��NL�QDM�ER

]JUDMHQ� þLP� EROM� VWUDQ� RG� QDVHOMHQLK� NUDMHY��1DM� ER� I�S�� SROPHU� QDMYHþMHJD� SUD]QHJD

NURJD�V�FHQWURP�Y�WRþNL�S��3RLVNDWL�MH�SRWUHEQR�PDNVLPXP�WH�IXQNFLMH�SUHNR�YVHK�S�MHY

Y� NRQYHNVQL� OXSLQL� 6�� + +�6��� 1DYLGH]QR� REVWDMD� QHVNRQþQR� PRåQRVWL� ]D� WRþNR

HNVWUHPD��,]NDåH�SD�VH��GD�MLK�MH�NRQþQR�PQRJR�

1DM�ER�QHNMH�Y� QRWUDQMRVWL�+� SUD]HQ� NURJ� V� VUHGLãþHP�Y�S�� NL� VH�PX� ODKNR�SRYHþXMH
SROPHU��9�QHNHP�WUHQXWNX�ER�WD�NURJ�]DGHO�RE�HQR�L]PHG�WRþN�QD�UDYQLQL�6� �{V������VQ}
LQ� LPHO� SUL� WHP�YUHGQRVW� I�S���ýH� NURJ� ]DGDQH� VDPR� RE� HQR� WRþNR�� QSU�� V��� SRWHP� MH

MDVQR�� GD� I�S�� QL� QDMYHþMD�PRåQD� YUHGQRVW��ýH� VH� WRþND� S� SR� SUHPLFL� L]�S�� SRPDNQH

VWUDQ�RG�V��Y�WRþNR�S
��SRWHP�MH�I�S
��>�I�S���6OLND�������
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S
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V�

6OLND������.URJ�VNR]L�HQR�DOL�GYH�WRþNL�QD�UDYQLQL�

5HFLPR�� GD� SUL� UD]GDOML� I�S�� NURJ� ]DGDQH� RE� QDWDQþQR�GYH� WRþNL� V�� LQ� V���7XGL� Y� WHP

SULPHUX�I�S��QH�PRUH�ELWL�QDMYHþMD�PRåQD�YUHGQRVW��7RþNR�S�MH�PRJRþH�SR�UD]SRORYQLFL
6�6��SRPDNQLWL�VWUDQ�RG�V��LQ�V��Y�WRþNR�S
��3RWHP�YHOMD�I�S
�>I�S���6OLND��������,]�WHJD

VOHGL�� GD� IXQNFLMD� I�S�� GRVHåH�PDNVLPXP� VDPR� Y� SULPHUX�� þH� NURJ� Y� HQHP� WUHQXWNX

]DGDQH� RE� QDMPDQM� WUL� WRþNH� KNUDWL�� 9VDNR� SUHPLNDQMH� WRþNH� S� EL� Y� WHP� SULPHUX

SRPHQLOR� SULEOLåHYDQMH� N� QHNL� WRþNL� LQ� V� WHP� PDQMãDQMH� I�S��� ýH� MH� WRUHM� FHQWHU� S

QDMYHþMHJD� SUD]QHJD� NURJD� Y� QRWUDQMRVWL� OXSLQH� +�6��� SRWHP� PRUD� S� VRYSDGDWL� ]

9RURQRL� WHPHQRP��ýH�S� OHåL� QD� OXSLQL�+�6��� SRWHP�PRUD� WRþND�S� OHåDWL� QD�9RURQRL

UREX��6�WHP�MH�GRORþHQLK�NRQþQR�ãWHYLOR�PRåQLK�WRþN��0HG�YVHPL�MH�SRWUHEQR�SRLVNDWL

WLVWR��NL�LPD�I�S�=PD[��$OJRULWHP�]D�QDMYHþML�SUD]HQ�NURJ�

SURFHGXUH�50D[�S�

EHJLQ
GRORþL�9RURQRL�GLDJUDP�9�6��]D�6�

GRORþL�NRQYHNVQR�OXSLQR�+��

IRU�]D�YVDNR�9RURQRL�WHPH�Q�GR

EHJLQ
LI�Y�+�WKHQ

PD[�I�S��V�FHQWURP�Y�Y�

HQG�
IRU�]D�YVDN�9RURQRL�URE�H�GR

EHJLQ
S=H�d+�
PD[�I�S��V�FHQWURP�Y�S�

HQG�
UHWXUQ�I�S�PD[�
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HQG�

������1DMPDQMãH�UD]YHMLãþH

1DMPDQMãH� UD]YHMLãþH� MH�SUREOHP��SUL�NDWHUHP� MH�SRWUHEQR� WRþNH�QL]D�6� SRYH]DWL�PHG

VHERM�WDNR��GD�ER�LPHOD�QDVWDOD�GUHYHVQD�VWUXNWXUD�QDMPDQMãR�PRJRþR�GROåLQR��9�SUDNVL

MH�WR�SULPHUOMLYR�]�QDþUWRYDQMHP�ORNDOQLK�PUHå��NMHU�MH�SRWUHEQR�V�NDEORP�SRYH]DWL�PHG

VHERM�XSRUDEQLNH�QD�UD]OLþQLK� ORNDFLMDK�� ,GHMD�DOJRULWPD� MH��GD� MH�SRWUHEQR�PHG�VHERM

]GUXåLWL�YVH�QDMNUDMãH�URERYH�H��NL�SRYH]XMHMR�PHG�VHERM�YVH�WRþNH�QL]D�*�

������3UREOHP�WUJRYVNHJD�SRWQLND

3UREOHP�WUJRYVNHJD�SRWQLND�MH�HGHQ�EROM�SURXþHYDQLK�Y�UDþXQVNL�JHRPHWULML��-H�SRYVHP

SUDNWLþQH�QDUDYH�LQ�JD�MH�PRþ�XSRUDELWL�SUL�ãWHYLOQLK�SULPHULK��*ODYQR�YSUDãDQMH�MH��SR

NDWHUL� SRWL� QDM� KRGL� WUJRYVNL� SRWQLN�� GD� ER� RELVNDO� YVD�PHVWD� LQ� GD� ER� SRW� QDMNUDMãD

PRåQD��$OL��NDNR�]�QHSUHNLQMHQR�þUWR�SRYH]DWL�PHG�VHERM�YVH�WRþNH�QL]D�0�WDNR��GD�ER

WD�þUWD�QDMNUDMãD�PRåQD�

����3RVSORãLWYH�9RURQRL�GLDJUDPD

/DVWQRVWL�9RURQRL�GLDJUDPD�RPRJRþDMR�SRVSORãLWYH�Y�YHþLK�VPHUHK��NDU�VH�L]NDåH�NRW

]HOR� XSRUDEQR� QD� UD]OLþQLK� SUDNWLþQLK� SRGURþMLK�� 9RURQRL� GLDJUDP� MH� Y� VYRML� RVQRYL

GRORþHQ�NRW�QL]�WRþN��]D�NDWHUH�YHOMD��GD�LPD�YVDND�QDMPDQM�GYH�QDMEOLåML�WRþNL�L]�QL]D

WRþN� 3�� (QD� L]PHG� SRVSORãLWHY� MH� VLVWHP� VUHGQMLK� RVL�� 6UHGQMH� RVL� VR� VNXS� WRþN� Y

QRWUDQMRVWL�3��NL�LPDMR�QDMPDQM�GYH�QDMEOLåML�WRþNL�QD�PHML�d3�PQRJRNRWQLND�3��9�WHP
SULPHUX� SUHM� RPHQMHQH� WRþNH� ]DPHQMD� PHMD� PQRJRNRWQLND� d3�� 6UHGQMH� RVL

SUDYRNRWQLND� VR� SULND]DQH� QD� 6OLNL� ������ 9VDND� WRþND� KRUL]RQWDOQHJD� VHJPHQWD� Y

NYDGUDWX� MH�HQDNR�RGGDOMHQD�RG�]JRUQMHJD�LQ�VSRGQMHJD�URED�PQRJRNRWQLND�3��9VDND

WRþND� QD� GLDJRQDOQHP� VHJPHQWX� MH� HQDNR� RGGDOMHQD� RG� WRþN� QD� VRVHGQMLK� URERYLK

PQRJRNRQLND�3��%ROM�NRPSOHNVHQ�SULPHU�MH�SULND]DQ�QD�6OLNL�������6UHGQMH�RVL�LPDMR

GUHYHVQR� VWUXNWXUR�� 9VDND� WRþND� QD� VUHGQMLK� RVHK� MH� VUHGLãþH� NURJD�� NL� VH� PHMH

PQRJRNRQLND�d3�GRWLND�Y�QDMPDQM�GYHK�WRþNDK�



��

6OLND������6UHGQMH�RVL�NYDGUDWD

6OLND������6UHGQMH�RVL�NRQYHNVQHJD�PQRJRNRWQLND�]�Q�  ���WHPHQL
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���=DMHP�SURVWRUVNLK�WRþN

3URFHV� PRGHOLUDQMD� Y� SURVWRUX� MH� PRJRþ� WXGL� QD� RVQRYL� PRGHORY�� NL� VR� GREOMHQL� ]

]DMHPRP�WRþN�Y�SURVWRUX��7DNR�GREOMHQH�SRYUãLQH� MH�PRJRþH�YNOMXþLWL�Y�åH�REVWRMHþD

VWDQMD�DOL�MLK�XSRUDELWL�NRW�RVQRYR�]D�QRYH�PRGHOH��=DMHP�LQ�PRGLILNDFLMD�REVWRMHþHJD

VWDQMD�MH�SRPHPEHQ�QDþLQ�PRGHOLUDQMD�QD�SRGURþMLK��NMHU�VR�SRYUãLQH�NRPSOHNVQH�LQ�]D

NDWHUH� SRSLV� SRYUãLQH� QH� REVWDMD�� 9KRGQH� NRRUGLQDWH� WRþN� VR� ODKNR� XUHMHQH� LQ

SRSLVXMHMR�VNXSLQH�SRYUãLQ��DOL�SD�VR�QHXUHMHQD�PQRåLFD�WRþN��]D�NDWHUH�SRYUãLQH�QLVR

RSUHGHOMHQH��9�VSORãQHP�VR�SRYUãLQH�NRPSOHNVQH�

'LJLWDOL]LUDQH�SURVWRUVNH� WRþNH� MH�PRJRþH� ]�XSRUDER� DOJRULWPRY� UDþXQVNH� JHRPHWULMH

]GUXåLWL�Y�PQRJRNRWQLãNH�PUHåH��NL� WYRULMR�SRYUãLQH��=D�]DKWHYQH�SRYUãLQH� MH�QDMEROM

XSRUDEQD�WULNRWQLãND�PUHåD�

����0HKDQVNL�VLVWHP�]D�]DMHPDQMH�SURVWRUVNLK�WRþN

0HKDQVNL� VLVWHP� MH� ]DVQRYDQ� ]D� ]DMHPDQMH� SURVWRUVNLK� WRþN�� 9� SRYH]DYL� ]

UDþXQDOQLNRP�MH�VSRVREHQ�GLJLWDOL]DFLMH�VH]QDPD�XUHMHQLK�DOL�QHXUHMHQLK�WRþN��6LVWHP�MH

VHVWDYOMHQ�L]�NRRUGLQDWQH�PL]H��QD�NDWHUR�MH�SULWUMHQ�PHKDQL]HP��VHVWDYOMHQ�L]�WUHK�SDOLF�

3DOLFD�� NL� MH�SULWUMHQD�QD�RVQRYQR�SORãþR�� MH�YUWOMLYD� RNROL� VYRMH� YHUWLNDOQH� RVL�� RVWDOL

GYH�SD�VWD�YUWOMLYL�RNROL�KRUL]RQWDOQH�RVL��NL�JUH�VNR]L�NUDMLãþH�SDOLFH��9�YVDNHP�L]PHG

WUHK� YUWLãþ� MH� SULWUMHQ� SRWHQFLRPHWHU�� SUHNR� NDWHUHJD� MH� PRJRþH� GRORþLWL� NRW� ]DVXND

SRVDPH]QH� SDOLFH�� =� XSRãWHYDQMHP� YVHK� WUHK� UHODWLYQLK� NRWRY� LQ� GROåLQ� SDOLF�� MH

PRJRþH�GRORþLWL�NRRUGLQDWH�WRþNH�Y�SURVWRUX�

7ULMH�SRWHQFLRPHWUL�VR�SULNOMXþHQL�YVDN�QD�VYRM�NDQDO�DQDORJQR�GLJLWDOQHJD�NRQYHUWHUMD�

7D� NRPXQLFLUD� �SRGDWNH� SRãLOMD� ]D� YVDN� NDQDO� SRVHEHM�� SUHNR� /37� SRUWD� ]

UDþXQDOQLNRP� V� SRPRþMR� SURJUDPD�� NL� XSRãWHYD� NDUDNWHULVWLNH� $�'� NRQYHUWHUMD�

5H]XOWDW�MH�ãWHYLOR�PHG���LQ������V�NDWHULP�MH�PRJRþH�GRORþLWL�NRW�Y�YVDNHP�YUWLãþX�LQ

SUHNR�WHJD�NRRUGLQDWH�GRORþHQH�WRþNH�Y�SURVWRUX�



��

6OLND�����0HKDQVNL�VLVWHP�]D�]DMHPDQMH�SURVWRUVNLK�WRþN�

1D�VOLNL�����MH�SULND]DQ�PHKDQVNL�VLVWHP�]D�]DMHPDQMH�SURVWRUVNLK�WRþN��6HVWDYOMHQ�MH�L]

WUHK�SDOLF�������LQ����LQ�WUHK�SRWHQFLRPHWURY��NL�RPRJRþDMR�YUWHQMH�Y�WUHK�YUWLãþLK��$��%

LQ�&���1D�NRQFX�WUHWMH�SDOLFH�MH�SULWUMHQR�WLSDOR��.RQLFR�WLSDOD�MH�SRWUHEQR�SRVWDYLWL�QD

WLVWR�WRþNR�Y�SURVWRUX��NL�VH�ML�åHOL�RGþLWDWL�NRRUGLQDWQH�YUHGQRVWL�

������1DSDNH�SUL�]DMHPDQMX�SURVWRUVNLK�WRþN

6OLND�����âWLUL�UD]OLþQH�SRVWDYLWYH�PRGHOD�QD�NRRUGLQDWQR�PL]R�

'R� QDSDN� SUL� ]DMHPDQMX� SURVWRUVNLK� WRþN� SULGH� Y� YHþML� PHUL� ]DUDGL� ]UDþQRVWL� Y

SRWHQFLRPHWULK�LQ�VSRMLK��]DQHPDUOMLYR�PDMKHQ�GHO�SD�SULVSHYD�QHWRJRVW�SDOLF��=UDþQRVW
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Y� VSRMLK� MH� PRJRþH� V� SULPHUQR� L]YHGER� ]PDQMãDWL�� PHGWHP� NR� VH� QD� ]UDþQRVW� Y

SRWHQFLRPHWULK� QH� GD� YSOLYDWL�� =DUDGL� QDãWHWHJD� L]PHUMHQH� YUHGQRVWL� RGVWRSDMR� RG

UHDOQLK��NDU�YSOLYD�QD�SRSDþHQMH�REOLNH�PRGHOD��NL�VH�JD�åHOL�SRVQHWL��1D�6OLNL�����VR

SULND]DQH� ãWLUL� UD]OLþQH� SRVWDYLWYH� PRGHOD� QD� NRRUGLQDWQR� PL]R� LQ� QD� 6OLNL� ���� ãWLUL

SUHGYLGHQD�SRSDþHQMD�REOLNH�]DUDGL�]UDþQRVWL�Y�YUWLãþLK��6HQþHQR�SRGURþMH�SUHGVWDYOMD

PRåQD�RGVWRSDQMD�REOLNH�]D�NRFNR��NL�MH�ELOD�XSRUDEOMHQD�NRW�PRGHO�

6OLND�����3RSDþHQMD�REOLNH�]D�ãWLUL�SRVWDYLWYH�PRGHOD�L]�6OLNH�����



��

����1DSDMDOQLN

$QDORJQR�GLJLWDOQL�NRQYHUWHU�GHOXMH�SUL�QDSHWRVWL�SHWLK�YROWRY��6OLND������

6OLND�����6KHPD�QDSDMDOQLND�]D�$'&�

����$QDORJQR�GLJLWDOQL�NRQYHUWHU

=D�SUHWYDUMDQMH�SRGDWNRY�L]�DQDORJQH�REOLNH�Y�GLJLWDOQR�VH�XSRUDEOMD���ELWQL�DQDORJQR

GLJLWDOQL� NRQYHUWHU� $'&����� >�@� V� VHULMVNLP� ,�2� YKRGRP� LQ� PRåQRVWMR� XSRUDEH� GR

RVPLK� NDQDORY�� 3UL� WHP� VH� ODKNR� XSRUDEOMD� YVDN� NDQDO� SRVHEHM� �UH]XOWDW� MH� DEVROXWQD

YUHGQRVW��DOL�Y�SDULK��UH]XOWDW�MH�GLIHUHQFD�YUHGQRVWL�QD�REHK�NDQDOLK��

������3RYH]DYD�$�'�NRQYHUWHUMD�]�UDþXQDOQLNRP

$�'�NRQYHUWHU�MH�]�UDþXQDOQLNRP�SRYH]DQ�SUHNR�NDEOD�QD�/37�SRUW��6KHPD�SRYH]DYH

MH�SULND]DQD�QD�6OLNL�����
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6OLND�����3RYH]DYD�NRQYHUWHUMD�]�UDþXQDOQLNRP��/37��

9�WDEHOL�����MH�SULND]DQD�YH]DYD�QD�/37�SRUW�

7DEHOD�����/37�SRUW�>��@�

3LQ 3RYH]DYD 1DVORY %LW 3RYH]DYD�]�$�'

� 1RW�'DWD�6WUREH 6752%( �[��D � &/.

�� 1RW�3ULQWHU�$FNQRZOHGJH $&. �[��� � 6$56

�� 3ULQWHU�%XV\ %86< �[��� � '2

�� 1RW�5HVHW�3ULQWHU 567 �[��D � &6
�� 1RW�3ULQWHU�6HOHFWHG 6(/ �[��D � ',

����� *1' *1'

������.RPXQLNDFLMD�PHG�UDþXQDOQLNRP�LQ�$'&�

'HORYDQMH�$'�NRQYHUWHUMD�MH�SRG�QDG]RURP�SURJUDPVNH�RSUHPH��3UHWYRUED�VH�]DþQH�V

SRVWDYLWYLMR� OLQLMH� &6��FKLS�VHOHFW��QD�QLþ� �6OLND�������7D�PRUD�RVWDWL�QD�QLþOL�YHV�þDV

SUHWYRUEH��7DNR�MH�NRQYHUWHU�SULSUDYOMHQ�VSUHMHWL�SUYL�ELW��W�M��SUYL�ELW�GRORþLWYH�NDQDOD��V

NDWHUHJD�QDM�SRãOMH�SUHWYRUMHQR�YUHGQRVW��ýDV��NL�JD�MH�SRWUHEQR�DNWLYLUDWL�QD�WHP�PHVWX�

MH�GRORþHQ�V�SURFHVRUMHP�LQ�JD�MH�SRWUHEQR�SRVODWL�QD�&/.��FORFN��YKRG�NRQYHUWHUMD�

3RVDPH]QR� YKRGQR� NRQILJXUDFLMR� VH� GRORþL� ]� 08;� QDVODYOMDQMHP�� 08;� QDVORY

GRORþL�� V� NDWHUHJD� DQDORJQHJD� NDQDOD� ER� SRWHNDOD� SUHWYRUED� LQ� DOL� ER� WR� VDPRVWRMHQ

SRGDWHN� DOL� SD� ER� Y� SDUX� GRORþDO� GLIHUHQFR��08;� QDVORY� MH� SRWUHEQR� SRVODWL� QD� ',

�GDWD� LQ�� YKRG� $�'� NRQYHUWHUMD�� 9� 7DEHOL� ���� MH� SULND]DQR� 08;� QDVODYOMDQMH� ]D

SRVDPH]QH�NDQDOH�LQ�Y�7DEHOL�����GLIHUHQFLDOQR�0X[�QDVODYOMDQMH�
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7DEHOD�����0X[�QDVODYOMDQMH�]D�SRVDPH]QH�NDQDOH�

08;�1DVORY 3RVDPH]HQ�DQDORJQL�NDQDO
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7DEHOD�����'LIHUHQFLDOQR�0X[�QDVODYOMDQMH�

08;�1DVORY 'LIHUHQFLDOQL�DQDORJQL�SDU
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=DþHWQL� ELW� MH� SUYD� ORJLþQD� ���� �QLþOH� SUHG� WHP� VH� L]SXVWLMR��� NL� VH� SRMDYL� QD� YKRGX

NRQYHUWHUMD� ',�� 3R� SUYHP� ELWX� NRQYHUWHU� SULþDNXMH� ãH� ãWLUL� ELWH� ]D� GRORþLWHY� 08;

QDVORYD��.R�MH�]DþHWQL�ELW�SUHVWDYOMHQ�QD�]DþHWQR�ORNDFLMR�08;�UHJLVWUD��W�M��]D�SHW�PHVW

Y� OHYR��� MH� V� WHP� GRORþHQ� DQDORJQL� NDQDO�� V� NDWHUHJD� ER� SRWHNDOD� SUHWYRUED�� 1D� WHP

PHVWX� MH� SRWUHEHQ� þDV� ���� þDVRYQH� SHULRGH�� GD� L]EUDQL� 08;� NDQDO� XVNODGL� VYRMH

GHORYDQMH��6$5�OLQLMD�VH�GYLJQH�QD�HQD��NDU�SRPHQL��GD�MH�SUHWYRUED�Y�WHNX�LQ�GD�YKRG

',�GR�NRQFD�SUHWYRUEH�QH�VSUHMPH�QREHQHJD�VLJQDOD�YHþ��3R�NRQFX�SUHWYRUEH�VH�6$5

OLQLMD� VSXVWL� QD� QLþ�� ,]KRGQD� OLQLMD� '2� SULGH� L]� WULVWDQMVNHJD� SRORåDMD� LQ� Y� þDVX

XVNODMHYDOQHJD�þDVD�RGGD�]DþHWQR�QLþOR��,]KRGQL�NDQDO�'2�]DþQH�RGGDMDWL�RVHP�ELWRY�

YVDNHJD�Y�WUHQXWNX�SDGFD�OLQLMH�&/.��9VL�QRWUDQML�UHJLVWUL�VH�L]SUD]QLMR�]�GYLJRP�OLQLMH

&6�QD�HQD�
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L]KRG�'2

$�'�SUHWYRUED

08;�XVNODMHYDOQL�qDV

08;�QDVORY

67$57�ELW

6*/�',)

2''�6,*1

6(/(&7

6(/(&7

ELW�

ELW�

� � � � � � � �

6OLND�����ýDVRYQL�GLDJUDP�$�'�SUHWYRUEH�]D�$'&�����>�@�

1D�6OLNL�����MH�SULND]DQ�þDVRYQL�GLDJUDP�SRWHND�GRORþDQMD�DQDORJQHJD�NDQDOD�LQ�$�'

SUHWYRUEH��/LQLMD�D�SUHGVWDYOMD�&/.��FORFN���E�MH�&6��FKLS�VHOHFW���F�MH�',��GDWD�LQ���G�MH

6$56��6$5�VWDWXV��LQ�H�MH�'2��GDWD�RXW���âUDILUDQR�SRGURþMH�SUHGVWDYOMD�þDV��NR�',�QH

VSUHMHPD�QREHQLK�VLJQDORY�

$OJRULWHP�GRORþDQMD�DQDORJQHJD�NDQDOD�LQ�EUDQMD�]�'2�$�'�SUHWYRUQLND�

SURFHGXUH�5HDG$'�FKDQQHO�
EHJLQ &6�� ���

&/.�� ���

L�� �ãWHYHF�ELWRY�

D�� �QDVORY�DQDORJQHJD�NDQDOD�SR�7DEHOL�������QDMYHþ�SHW�ELWRY�

IRU�L� ���XQWLO�L<��GR ��EUDQMH�08;�QDVORYD��

EHJLQ LI�D[SHWL�ELW]�� ���WKHQ�SRãOML���QD�',�HOVH���QD�',�
þDVRYQD�SHULRGD�

SRPLN�D�]D�HQ�ELW�Y�OHYR�

HQG� ��NRQHF�EUDQMD�08;�QDVORYD��

D�� �YVHK�RVHP�ELWRY�QD���

SDY]D�]D�XVNODMHYDQMH�GHORYDQMD�

IRU�L�� ���XQWLO�L<��GR ��EUDQMH�]�'2��

EHJLQ þDVRYQD�SHULRGD�

D�� �SUHEHUH�ELW�]�'2�SR�6OLNL�����LQ�JD�YSLãH�Y�SUYL�ELW�

SRPLN�D�]D�HQ�ELW�Y�OHYR�

HQG�
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&6�� ��� ��NRQHF�EUDQMD�]�'2��

HQG�

)XQNFLMD�MH�QDSLVDQD�Y�SURJUDPVNHP�MH]LNX�&�

1D�$�'�NRQYHUWHU��&6��&/.�LQ�',��SRãLOMD�]�QDVORYD��[����LQ�EHUH��'2�LQ�6$56��]

QDVORYD��[����

LQW�LSRUW� ��[����

LQW�RSRUW� ��[��D�

6LJQDO� V� 6752%(� QD�&/.� MH� LQYHUWLUDQ�� ]DWR� MH� ]D� SRVWDYLWHY�&/.� QD� QLþ� SRWUHEQR

SRVWDYLWL��KNUDWL�WXGL�&6�QD�QLþ��

E� ��[���

RXWSRUWE��RSRUW��E���

ýDV� MH� GRORþHQ� V� VSUHPLQMDQMHP� YUHGQRVWL� QD� SUYHP� ELWX� ��������� =DUDGL

LQYHUWLUDQRVWL�YHOMD�

RXWSRUWE��RSRUW��E�	 ��[)(������SULåJH�ELW����

RXWSRUWE��RSRUW��E�ï ��[��������XJDVQH�ELW����

ýDV�XVNODMHYDQMD�SR�08;�QDVODYOMDQMX�MH�GRORþHQ�]

GHOD\����

LQ�JD�MH�SRWUHEQR�SULODJDMDWL�L]EUDQHPX�$�'�NRQYHUWHUMX�

=�'2�SR�YUVWL�SULKDMDMR�RVPL��VHGPL��ãHVWL�LWG��ELWL�UH]XODWDWD�$�'�SUHWYRUEH�QD�%86<

�LQYHUWLUDQ��� W�M�� RVPL� ELW�� 7DNR� MH� SRWUHEQR� SUHEUDQR� YUHGQRVW� QDMSUHM� SUHVWDYLWL� ]D

VHGHP�ELWRY�Y�GHVQR��W�M��Y�SUYL�ELW��LQ�SUHG�QDVOHGQMLP�EUDQMHP�YHV�]DSLV�]D�HQ�ELW�Y

OHYR�

D� ����~LQSRUWE��LSRUW���	��[�����>>�����ï���D<<����

3R�NRQþDQL�SUHWYRUEL�VH�&6�SRVWDYL�QD�HQD�

E� ��[���



��

RXWSRUWE��RSRUW��E���

����'RORþDQMH�NRRUGLQDWQLK�YUHGQRVWL�L]�JHRPHWULMH�VLVWHPD

.RRUGLQDWQH�YUHGQRVWL�WRþN�Y�SURVWRUX�VR�GRORþOMLYH�Y�RGYLVQRVWL�RG�JHRPHWULMH�VLVWHPD

]D�]DMHPDQMH�WRþN�Y�SURVWRUX��1D�6OLNL�����MH�SULND]DQD�JHRPHWULMD�VLVWHPD�

6OLND�����*HRPHWULMD�VLVWHPD�]D�]DMHPDQMH�SURVWRUVNLK�WRþN�

'RORþLWHY�NRRUGLQDW�
G� �O���FRVb���O���FRV�g-b)�

NRRUGLQDWD�[�

[� �G��FRVa�

NRRUGLQDWD�\�

\� �G��VLQa�

NRRUGLQDWD�]�
]� �O����O���VLQb���O���VLQ�g-b)�
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����=DSLV�]DMHWLK�SURVWRUVNLK�WRþN�Y�GDWRWHNR

3URJUDP�5HDG�&�]DSLVXMH�]DMHWH�SURVWRUVNH�WRþNH�Y�GDWRWHNR��WRFNH�GDW��SUHNR�IXQNFLMH

5HDG$'�FK���NL�MH�SUHGVWDYOMHQD�Y�SRGSRJODYMX�������.RPXQLNDFLMD�PHG�UDþXQDOQLNRP

LQ�$'&�

XQVLJQHG�FKDU�5HDG$'�LQW�FKDQQHO��

3URJUDP�MH�QDUHMHQ�WDNR��GD�VH�Y�GDWRWHNR�]DSLVXMHMR�VDPR�WLVWH�WRþNH��NL�VH�MLK�SRWUGL�

3UL�YVDNHP�]DSLVRYDQMX�VH�WRþNH�]DSLVXMHMR�QD�NRQHF�GDWRWHNH��V�þLPHU�MH�RPRJRþHQR

YPHVQR� XPHUMDQMH� VLVWHPD� DOL� ]DPHQMDYD� WLSDOD� ]DUDGL� QHGRVHJOMLYRVWL� SRVDPH]QLK

GHORY�SRYUãLQH�

]DSLV� �IRSHQ���??�??�??WRFNH�GDW����D����

)XQNFLMD�5HDG$'�FKDQQHO��YUQH�YUHGQRVW�PHG���LQ�����

D� �����aLQSRUWE��LSRUW���	��[�����!!�����_��D�������

UHWXUQ�D�

.HU� YVL� SRWHQFLRPHWUL� QH� GHOXMHMR� Y� LVWHP� REPRþMX�� MH� ELOR� ]D� YVDNHJD� SRVHEHM

SRWUHEQR�XPHUMDQMH�]�OLQHDUQR�RGVHNRYQR�LQWHUSRODFLMR�

$���a�[����p������p]�
%���b�[�����p�������p]�
&���g�[����p�����p�]�

D� �ND��5HDG$'������QD�

E� �NE��5HDG$'������QE�

F� �NF��5HDG$'������QF�

DOID� �D��SL�������

EHWD� �E��SL�������

JDPD� �F��SL�������

G� �O���FRV��EHWD�����O���FRV��JDPD���EHWD���

[� �G��FRV��DOID���

\� �G��VLQ��DOID���

]� �O����O���VLQ��EHWD�����O���VLQ��JDPD���EHWD��

����3RSDþHQMH�REOLNH�]DUDGL�QDSDNH�SUL�RGþLWDYDQMX

1DSDNH��NL�QDVWDQHMR�]DUDGL�QHWRþQRVWL�VLVWHPD�SUL�]DMHPDQMX�SRVDPH]QLK�WRþN��VH�SUL

REOLNRYDQMX�SRYUãLQH�VHãWHYDMR�WDNR��GD�MH�SRSDþHQMH�REOLNH�YHþMH��NRW�EL�ELOR�PRJRþH
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SULþDNRYDWL�JOHGH�QD�QDSDNR�SUL�RGþLWDYDQMX�NRRUGLQDW�SRVDPH]QH�WRþNH��1D�6LNL�����MH

SULND]DQD�UHNRQVWUXNFLMD�SRYUãLQH�SODVWLþQHJD�ORQþND��QDUHMHQD�]�DOJRULWPRP��RSLVDQLP

Y����SRJODYMX��7RþNH�VR�GRORþHQH�]�PHKDQVNLP�VLVWHPRP�]D�]DMHP�SURVWRUVNLK�WRþN�

6OLND�����5HNRQVWUXNFLMD�SRYUãLQH�SODVWLþQHJD�ORQþND�

1D� 6OLNL� ���� MH� SULND]DQR� SRSDþHQMH� REOLNH� GQD� ORQþND� ]DUDGL� QDSDNH� SUL� ]DMHPDQMX

SRVDPH]QLK�WRþN��ýUWNDQD�þUWD�SUHGVWDYOMD�GHMDQVNR�REOLNR�LQ�YHOLNRVW�GQD�

6OLND�����'QR�SODVWLþQHJD�ORQþND�

.OMXE�QDSDNL��VH�MH�GHMDQVNL�REOLNL�PRJRþH�SULEOLåDWL�V�þLP�YHþMLP�ãWHYLORP�RGþLWDQLK

WRþN�
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���5HNRQVWUXNFLMD�SRYUãLQ

3RGDQ� MH� SURVWRUVNL�PRGHO�� NL� VH�PX� åHOL� GLJLWDOL]LUDWL� SRYUãLQR��2VQRYQL� SRGDWHN� VR

SURVWRUVNH�WRþNH

SL� �[[L��\L��]L]���5���L� �������Q

QD�SRYUãLQL� WHOHVD��NL� VR�ELOH�GREOMHQH� V�SRPRþMR�PHKDQVNHJD�VLVWHPD�]D�RGþLWDYDQMH

�'� WRþN� DOL� QD� NDNãHQ� GUXJ� QDþLQ�� 1D� SRGODJL� RGþLWDQLK� WRþN� MH� SRWUHEQR� QDUHGLWL

UHNRQVWUXNFLMR� WHOHVD� R]�� UHNRQVWUXNFLMR� QMHJRYH� SRYUãLQH� DOL� VDPR� GHOD� QMHJRYH

SRYUãLQH�

1DþHORPD�RGþLWDQH�WRþNH�QLVR�XUHMHQH�LQ�VDPH�SR�VHEL�QH�GRORþDMR�SRYUãLQH��þH�SD�åH�

WD� UD]GHOLWHY� QL� QXMQR� QDMEROMãD�� =� GHOQLP� XUHMDQMHP� SUL� RGþLWDYDQMX� WRþN� MH�PRJRþH

UD]ãLULWL�PRåQRVWL�UHNRQVWUXLUDQMD�LQ�FHOR�L]EROMãDWL�NYDOLWHWR�UHNRQVWUXLUDQH�SRYUãLQH��6

WHP� MH�PLãOMHQD� XSRUDED�'HODXQD\HYH� WULDQJXODFLMH�� NL� MH� åH� VDPD� SR� VHEL� QDMEROMãD�

YHQGDU� MH� QMHQ� UH]XOWDW� V� SULPHUQLP� RGþLWDYDQMHP� WRþN� PRJRþH� ãH� L]EROMãDWL�� 3UL

XUHMHQHP�RGþLWDYDQMX�VH�ODKNR�GRORþL�RVQRYQL�URE�WHOHVD��NL�VH�JD�åHOL�UHNRQVWUXLUDWL�DOL

SD�VH�GRORþL�PHMD�SRYUãLQH��NL�SUHGVWDYOMD� VDPR�GHO�SRYUãLQH�FHOHJD� WHOHVD��2�RVWDOLK

WRþNDK� SRYUãLQH�� NL� MR� MH� SRWUHEQR� UHNRQVWUXLUDWL�� Y� YHþLQL� SULPHURY� QL� QREHQLK

SRGDWNRY��1H�R�VRVHGQRVWL��QH�NDWHULK�NROL�GUXJLK�SRGDWNRY�R�SRYH]DQRVWL��QDNORQLK�LQ

SRGREQR�

1D�VSORãQR�LPDMR�ODKNR�RGþLWDQH�WRþNH�WXGL�NDNãQR�XUHMHQRVW��/DKNR�VR�XUHMHQH�WDNR�

GD�VR�]D�YVDNR�UDYQLQR�SRVHEHM��\� ����\� ����\� ���������SRGDQH�YUHGQRVWL�RVWDOLK�GYHK

NRRUGLQDW�LQ�SUHGVWDYOMDMR�]DSRUHGMH�UDYQLQVNLK�SUHþQLK�SUHUH]RY�

9� QDGDOMHYDMQX� MH� SUHGVWDYOMHQD�PHWRGD�� NL� L]� QHXUHMHQLK� R]�� GHOQR� XUHMHQLK� WRþN�� NL

OHåLMR�QD�SRYUãLQL�WHOHVD��RPRJRþD�UHNRQVWUXNFLMR�WHOHVD�R]��GHOD�QMHJRYH�SRYUãLQH�

����7ULDQJXODFLMD�SRYUãLQH

3UL�UHNRQVWUXNFLML�SRYUãLQH�VR�XSRUDEOMHQL�RVQRYQL�JHRPHWULMVNL�HOHPHQWL��NL�VR�RSLVDQL

Y�SRJODYMX����2VQRYQL�HOHPHQW�MH�WRþND�Y�SURVWRUX

SL� �[[L��\L��]L]���5���L� ���������Q�

'YH�WRþNL�Y�SURVWRUX�VH�ODKNR�PHG�VHERM�SRYHåH�]�URERP
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HL� �SLSM�]D�LºM�

7ULMH� URERYL�� NL� PHG� VHERM� SRYH]XMHMR� WUL� WRþNH� SURVWRUD�� GRORþDMR� SRYUãLQR� WULNRWQH

REOLNH

7L� �[SL��SM��SN]�]D�L�º�M�º�N�DOL�7L� �[HL��HM��HN]�]D�L�º�M�º�N�

=� PQRåLFR� WULNRWQLNRY� MH� PRJRþH� UHNRQVWUXLUDWL� FHORWQR� DOL� VDPR� GHOQR� SRYUãLQR

PRGHOD��6OLND������

6OLND�����3RYUãLQD�VHVWDYOMHQD�L]�WULNRWQLNRY�

����'HODXQD\HYD�WULDQJXODFLMD�Y��'

9� ãHVWHP� SRJODYMX� MH� SUHGVWDYOMHQ� 9RURQRL� GLDJUDP� LQ� QMHJRYD� GYRMQRVW� �

'HODXQD\HYD� WULDQJXODFLMD�� 7DNR� 9RURQRL� GLDJUDP� NRW� 'HODXQD\HYR� WULDQJXODFLMR� MH

PRJRþH� QDUHGLWL� WXGL� SUHNR� QL]D� WRþN� 1� Y� SURVWRUX�� 5HNRQVWUXNFLMD� SRYUãLQH�� NL� MH

RSLVDQD� Y� QDGDOMHYDQMX�� MH� WULDQJXODFLMD�� NL� WHPHOML� QD� SUDYLOLK� 'HODXQD\HYH

WULDQJXODFLMH� QD� UDYQLQL�� SUHQHVHQH� Y� SURVWRU�� 2SWLPDOQL� WULNRWQLNL� VH� GRORþDMR� V

SRPRþMR�ORNDOQHJD�SRVWRSND�

������1DMYHþML�SUD]HQ�NURJ

9� SRJODYMX� ������ MH� RSLVDQ� SULQFLS� QDMYHþMHJD� SUD]QHJD� NURJD�� NL� JD� MH� PRJRþH

SRVWDYLWL�Y�QHN�QL]�WRþN�1��3RND]DQR�MH��GD�FHQWHU�S�QDMYHþMHJD�SUD]QHJD�NURJD�VRYSDGD

]�9RURQRL�WHPHQRP��6OLND������
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S

6OLND�����&HQWHU�QDMYHþMHJD�SUD]QHJD�NURJD�VRYSDGD�]�9RURQRL�WHPHQRP�

=D�RGQRV�PHG�9RURQRL�GLDJUDPRP�LQ�'HODXQD\HYR� WULDQJXODFLR��NL� VH� MR�åHOL�GRVHþL�

YHOMDMR�ODVWQRVWL��NRW�VR�RSLVDQH�Y�SRGSRJODYMX�������

'�� 9VDN�WULNRWQLN�JUDID�'�3��XVWUH]D�WHPHQX�JUDID�9�3��

,]�QDSLVDQHJD�VOHGL��GD�SRVWDYOMDQMH�QDMYHþMLK��JOHGDQR�ORNDOQR��SUD]QLK�NURJRY�Y�QL]

WRþN�1�KNUDWL�SRPHQL�WXGL�SRVUHGQR�GRORþDQMH�'HODXQD\HYH�WULDQJXODFLMH��1D�6OLNL����

MH�SULND]DQLK�QHNDM�QDMYHþMLK�SUD]QLK�NURJRY�LQ�'HODXQD\HYD�WULDQJXODFLMD�

6OLND�����'HODXQD\HYD�WULDQJXODFLMD�LQ�QDMYHþML�SUD]HQ�NURJL�

'HODXQ\MHY�WULNRWQLN�7L� �[SL��SM��SN]��MH�WDNR�PRJRþH�GRORþLWL�L]�QHNHJD�URED�HL� �SLSM�LQ
WLVWH�WUHWMH�WRþNH�SN��VNR]L�NDWHUR�JUH�QDMYHþML�SUD]HQ�NURJ��NL�JUH�KNUDWL�WXGL�VNR]L�REH

NUDMLãþL�URED�SL�LQ�SM�
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������3UHJOHGRYDQMH�UDYQLQH

.R� VR� GRORþHQH� ORNDOQH� RGYLVQRVWL� PHG� SRVDPH]QLPL� WRþNDPL� LQ� WULNRWQLNL

'HODXQD\HYH� WULDQJXODFLMH�� MH� SRWUHEQR� WDNR� XUHGLWHY� L]SHOMDWL� þH]� YHV� QL]�1� WRþN� QD

UDYQLQL��9�WD�QDPHQ�MH�SRWUHEQR�YHV�QL]�WRþN�SUHJOHGDWL�V�SUHJOHGRYDOQR�þUWR��3ULQFLS�MH

SRGREHQ�WLVWHPX��NL�MH�RSLVDQ�Y�SRGSRJODYMX��������3RPHPEQD�UD]OLND�MH�WD��GD�MH�ELOD

SUL� WUDSH]QL� GHNRPSR]LFLML� V� SUHJOHGRYDQMHP� UDYQLQH� SUHJOHGRYDOQD� þUWD� UDYQD� LQ� MH

SRWRYDOD� RG� WRþNH� GR� WRþNH�� 9� SULPHUX� JUDGQMH� WULDQJXODFLMH� MH� SULPHUQHMH�� GD� VH

SUHJOHGRYDOQR� þUWR� SULODJRGL� WRþNDP� LQ� V� WHP� URERYRP�� NL� MLK� SRYH]XMHMR�� 7DNR

SUHJOHGRYDOQD�þUWD�QH�SRWXMH�RG�WRþNH�GR�WRþNH��DPSDN�RG�HQHJD�SUHJOHGRYDOQHJD�URED�

NL�MH�VHVWDYOMHQ�L]�YHþLK�URERY�WULDQJXODFLMH��GR�QDVOHGQMHJD�SUHJOHGRYDOQHJD�URED��NL�MH

VHVWDYOMHQ�L]�QRYR�QDVWDOLK�URERY��NL�VR�ELOL�GREOMHQL�]�GRORþDQMHP�WUHWMH�WRþNH�YVDNHJD

URED�WULDQJXODFLMH�SRVHEHM��1D�6OLNL�����MH�SULND]DQ�QL]�WRþN�LQ�SUHJOHGRYDOQL�URE��NL�VH

SULODJDMD� WRþNDP�LQ�åH�GRORþHQLP�URERYRP�WULDQJXODFLMH��3UHJOHGRYDOQL�URE�SRWXMH�RG

OHYH�SURWL�GHVQL��âWLUL�UD]OLþQH�þUWH�NDåHMR�ãWLUL�UD]OLþQH�SRORåDMH�SUHJOHGRYDOQHJD�URED�

NL�VH�SULODJDMD�REOLNL�'HODXQD\HYH�WULDQJXODFLMH�
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6OLND� ���� 3UHJOHGRYDOQL� URE� SRWXMH� SUHNR� UDYQLQH� LQ� VH� SULODJDMD� åH� L]JUDMHQL
WULDQJXODFLML�

1DþHORPD�QLWL�QL�WDNR�SRPHPEQR��NMH�VH�SUHJOHGRYDQMH�]DþQH��9�WHP�SULPHUX�MH�SULY]HW

QDþLQ�L]�*UDKDRYHJD�DOJRULWPD��NL�MH�RSLVDQ�Y�SRGSRJODYMX�������

������3ULQFLS�WUHWMH�WRþNH

=DþHWHN� SUHJOHGRYDQMD� MH� WDNR� URE�� NL� JD� GRORþDWD� QDMQLåMD�� QDMEROM� GHVQD� WRþND� LQ

WRþND��NL�MH�SUYD�QDMEOLåMD�SR�QDUDãþXMRþHP�NRWX�JOHGH�QD�RV�[��6OLND������
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6OLND�����=DþHWHN�SUHJOHGRYDQMD�QL]D�WRþN�1�

7UHWMD�WRþND�MH�GRORþOMLYD�JOHGH�QD�SRORåDM�VUHGLãþD�RþUWDQHJD�NURJD��,]PHG�YVHK�WRþN�

NL�VR�OHYR�RG�DNWLYQHJD�URED�UJ��MH�SRWUHEQR�L]EUDWL�WLVWR��NDWHUH�RGVHN�PHG�VUHGLãþHP

RþUWDQHJD� NURJD� LQ� UD]SRORYLãþHP� DNWLYQHJD� URED� MH� QDMPDQMãL�� R]�� QDMYHþML�� þH� MH

VUHGLãþH� RþUWDQHJD� NURJD� QD� GHVQL� VWUDQL� DNWLYQHJD� URED�� 1D� 6OLNL� ���� MH� WR� WRþND� WW�

2ULHQWLUDQRVW� URERY� WULNRWQLND� MH� SRPHPEQD� SUL� LVNDQMX� QDVOHGQMLK� WRþN�� 1DVOHGQML

SUHJOHGRYDOQL� URE� ]D� 6OLNR� ���� EL� ELO� �U�WW�� WW�J��� =D� YVDN� URE� SRVHEHM� MH� SRWUHEQR

SRLVNDWL�WUHWMR�WRþNR�LQ�WDNR�QDSUHM��GRNOHU�QL�WULDQJXOLUDQ�FHORWHQ�WRþN�1�

��������5DþXQDQMH�SROPHUD�QDMYHþMHJD�SUD]QHJD�NURJD

'RORþHYDQMH� WUHWMH� WRþNH� VH� VNUþL� QD� GRORþLWHY� VUHGLãþD� RþUWDQHJD� NURJD�� ,]UDþXQ� VH

SRHQRVWDYL��þH�VH�YVH�WUL�WRþNH�SUHVWDYL�Y�GUXJ�NRRUGLQDWQL�VLVWHP�WDNR��GD�OHåL�URE�UJ�QD

RVL�[�LQ�MH�U������

����'HODXQD\HYD�WULDQJXODFLMD�Y��'

,]YDMDQMH� WULDQJXODFLMH� Y� �'� MH� SUHFHM� SRGREQR� RSLVDQL� ]D� �'�� 2GQRV� PHG� WUHPL

WRþNDPL�Y�SURVWRUX�VH�ORNDOL]LUD�LQ�SUHYHGH�Y�SUREOHP�QD�UDYQLQL��3UDYLOQRVW�L]YDMDQMD

DOJRULWPD� MH� PRJRþH� SRYHþDWL� V� SULPHUQLP� Y]RUþHQMHP�� 7R� SRPHQL�� GD� PRUDMR� ELWL

RGþLWDQH� WRþNH� SRVHMDQH� GRYROM� QD� JRVWR�� ãH� SRVHEHM�� NDGDU� MH� XNULYOMHQRVW� SORVNYH

YHOLND�

����3URFHV�UHNRQVWUXNFLMH�SRYUãLQH���'HODXQD\HYD�WULDQJXODFLMD

9�QDGDOMHYDQMX�MH�SUHGVWDYOMHQ�DOJRULWHP��NL�MH�VSRVREHQ�UHNRQVWUXNFLMH�SRYUãLQH��NL�QL

QXMQR�NRQYHNVQD��7HPHOML�QD�RVQRYQLK�HOHPHQWLK�UDþXQVNH�JHRPHWULMH��SUHGVWDYOMHQLK�Y

WUHWMHP� SRJODYMX�� QD� ODVWQRVWLK� 9RURQRL� GLDJUDPD� LQ� 'HODXQD\HYH� WULDQJXODFLMH� WHU

NRPELQDFLML�UDãLWHY�L]�SRVDPH]QLK�DOJRULWPRY��SUHGVWDYOMHQLK�Y�SRVDPH]QLK�SRJODYMLK�
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������3RGDWNRYQH�VWUXNWXUH

8SRUDEOMHQH� SRGDWNRYQH� VWUXNWXUH� VR� SRGREQH� VWUXNWXUL� '&(/�� NL� MH� RSLVDQD� Y

SRGSRJODYMX����������YHQGDU�VR�]DUDGL�VSHFLILþQRVWL�SUREOHPD�QHNROLNR�SRHQRVWDYOMHQH�
2VQRYQL� SRGDWHN� VR� WRþNH� Y� SURVWRUX��9UHGQRVWL� NRRUGLQDW� [L�� \L� LQ� ]L� VR� VKUDQMHQH� Y

SROMX

LQW�7[677][�]�

SUL� þHPHU� MH�677� ãWHYLOR� YVHK� WRþN� Y� SURVWRUX� LQ� MH� SRVWDYOMHQR� QD� ]DþHWHN� GDWRWHNH

WRFNH�GDW�

3UHJOHGRYDOQL�URE��NL�SRWXMH�SUHNR�SRYUãLQH��MH�GRORþHQ�V�SROMHPD

LQW�35[VW35][�]�

LQW�135[VW135][�]�

35� MH� DNWLYHQ� SUHJOHGRYDOHQ� URE�� 135� MH� QRY� SUHJOHGRYDOHQ� URE�� NL� QDVWDMD� ]

GRORþDQMHP�WUHWMLK�WRþN�SRVDPH]QHPX�UREX�Y�35��3UHG�SUHPLNRP�35�VH�135�SUHSLãH�Y

35��3UHJOHGRYDOQL�URE�VR�ND]DOFL�QD�WRþNH�SROMD�7�

3UL� YVDNL� QRYR� GRORþHQL� WUHWML� WRþNL� MH� GRORþHQ� QRY� WULNRWQLN�� NL� MH� GHO� NRQþQH

UHNRQVWUXNFLMH�SRYUãLQH��7ULNRWQLNL�VR�GRORþHQL�Y�SROMX

LQW�75,.[VW75,.][�]�

V�WHP��GD�VH�ODKNR�VW75,.��SROMXEQR�VSUHPLQMD�JOHGH�QD�ãWHYLOR�YVHK�WRþN�677��75,.�VR

ND]DOFL�QD�WRþNH�SROMD�7��YVHK�MH�VW75,.�

'UXJH� VWUXNWXUH� VR� HQDNH� RVQRYQLP� LQ� VR� XSRUDEOMHQH� ]D� GRGDWQH� SRGDWNH��1L]� YVHK

URERY�WULDQJXODFLMH���.1[VW.1][�]��OXSLQD�RVQRYQH�SORVNYH�WHOHVD��NL�OHåL�QD�UDYQLQL�]� ����

23[VW23][�]��QRUPDOH�]D�SRVDPH]QH�WULNRWQLNH����1235[VW35][�]�LQ�12135[VW135][�]�WHU��QRYR

QDVWDOD�URERYD�WULNRWQLND�]D�YVDN�URE�35���5�[�]�LQ�5�[�]�

������$OJRULWHP�UHNRQVWUXNFLMH�SRYUãLQH

SURFHGXUH�5HNRQVWUXNFLMD�SRYUãLQH�677�
EHJLQ VW135�� ���

VW75,.�� ���
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VW35�� �VW23�

7�[677][�]�� �SUHEUDQL�SRGDWNL�L]�GDWRWHNH�WRFNH�GDW�
35[VW35][�]�� �SUYL�URE�DNWLYQHJD�UHJOHGRYDOQHJD�URED�

ZKLOH�VW35�>���GR
EHJLQ
IRU�L35�� ���XQWLO�L35�<�VW35�GR

EHJLQ
LL�� �WUHWMD�WRþND�]D�SRVDPH]HQ�URE�35[L35][�]�
LI�VW75,.�� ���WKHQ

EHJLQ
75,.[VW75,.][�]�� �35[L35][�]�
75,.[VW75,.][�]�� �35[L35][�]�
75,.[VW75,.][�]�� �LL�
HQG�

HOVH
EHJLQ
SUHJOHG��þH�QRYR�GRORþHQL�WULNRWQLN�åH�REVWDMD

þH�QH

75,.[VW75,.][�]�� �35[L35][�]�
75,.[VW75,.][�]�� �35[L35][�]�
75,.[VW75,.][�]�� �LL�

HQG�
��WUHWMD�WRþND�LL�GRORþL�GYD�QRYD�URERYD��

5�[�]�� �35[L35][�]�
5�[�]�� �LL�
5�[�]�� �LL�
5�[�]�� �35[L35][�]�
SUHJOHG��þH�QRYR�GRORþHQ�URE�5��åH�REVWDMD�Y�35�DOL�135

þH�QH

135[VW135][�]�� �5�[�]�
135[VW135][�]�� �5�[�]�
VW135�� �VW135���

SUHJOHG��þH�QRYR�GRORþHQ�URE�5��åH�REVWDMD�Y�35�DOL�135

þH�QH

135[VW135][�]�� �5�[�]�
135[VW135][�]�� �5�[�]�
VW135�� �VW135���
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HQG�
35[VW35][�]�� �135[VW135][�]�
VW35�� �VW135�

VW135�� ���

HQG�
L]SLV�75,.[VW75,.][�]�

HQG�

������=DþHWHN�SUHJOHGRYDQMD�Y�SURVWRUX

=DþHWHN� SUHJOHGRYDQMD� WRþN� Y� SURVWRUX� MH� RGYLVHQ� RG� XUHMHQRVWL� RGþLWDQLK� WRþN�� ýH

WRþNH�QLVR�XUHMHQH��MH�]DþHWQL�URE�ODKNR�WDNãHQ��NRW�MH�RSLVDQR�]JRUDM��'UXJD�PRåQRVW

MH�� GD� VH� SUHSR]QDMR� WRþNH�� NL� OHåLMR� QD� RVQRYQL� SORVNYL� LQ� GRORþDMR� RERG� RVQRYQH

SORVNYH�PRGHOD��7DNR�SUHSR]QDQH�WRþNH�MH�PRJRþH�XUHGLWL�Y�SUHJOHGRYDOQL�URE��7kNR

SUHJOHGRYDQMH�QH� L]KDMD� L]� HQHJD� VDPHJD� URED�� DPSDN� L]� FHORWQHJD� QL]D��7D� QDþLQ� MH

SULPHUHQ�SUHGYVHP�]D�VLPHWULþQH�REOLNH�

3UL�EUDQMX�SRGDWNRY�]DSLãH�IXQNFLMD�%UDQMH3RG���YVH�WLVWH�WRþNH��NL�LPDMR�NRRUGLQDWR�]

PDQMãR�RG�GRSXVWQH�QDSDNH�GHOWD��Y�SROMH�23[VW23]�

������3ULQFLS�WUHWMH�WRþNH

=D� YVDN� URE� DNWLYQHJD� SUHJOHGRYDOQHJD� URED�35[VW35][�]� MH� SRWUHEQR� SRLVNDWL� WUHWMR
WRþNR�� NL� ]� QMLP� GRORþL� WULNRWQLN� 'HODXQD\HYH� WULDQJXODFLMH�� 3RVWRSHN� SRWHND� WROLNR

þDVD��GRNOHU�QL�WULDQJXOLUDQD�FHORWQD�SRYUãLQD�WHOHVD��7UHWMD�WRþND�VH�]D�SRVDPH]HQ�URE

GRORþL� ]� UDYQLQR�� NL� VH� ]DYUWL� RNROL� DNWLYQHJD� URED� UJ�� 2GQRV�PHG� WUHPL� WRþNDPL� Y

SURVWRUX�VH�SUHYHGH�Y�UDYQLQVNL�SUREOHP��SUL�þHPHU�JUH�UDYQLQD�VNR]L� WRþNH�U��J� LQ� WW�
1D�6OLNL� ���� MH� SULND]DQD� GRORþLWHY� WUHWMH� WRþNH� Y� SURVWRUX�� 6NR]L� WRþNH� U��J� LQ� WWL� VH

SRVWDYL�UDYQLQD��W�M��SURVWRUVNL�RGQRV�VH�SUHYHGH�Y�UDYQLQVNHJD���.RW�MH�YLGQR�QD�VOLNL�
MH�WUHWMD�WRþND�QRYHJD�WULNRWQLND�WRþND�WW��



���

U

J

WW�

5�

WW�

WW�

5�

5�

6OLND�����'RORþLWHY�WUHWMH�WRþNH�Y�SURVWRUX�

1D�6OLNL�����MH�SULND]DQD�WULDQJXODFLMD�]D�WRþNH�V�6OLNH�����
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6OLND�����7ULDQJXODFLMD�WRþN�V�6OLNH�����

��������3RVWDYOMDQMH�ORNDOQHJD�NRRUGLQDWQHJD�VLVWHPD

.RRUGLQDWQL�VLVWHP�VH�L]��'�Y��'�SUHVWDYL�WDNR��GD�OHåL�URE�UJ�QD�RV�[�WDNR��GD�MH�U[� ��

�6OLND������
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6OLND�����/RNDOQL�NRRUGLQDWQL�VLVWHP�

1DM�ERGR�

S�� �[[���\���]�]�
S�� �[[���\���]�]�
S�� �[[���\���]�]

WRþNH� Y� SURVWRUX�� NL� MLK� MH� SRWUHEQR� SUHVWDYLWL� Y� UDYQLQVNL� NRRUGLQDWQL� VLVWHP�� 3R

WUDQVIRUPDFLML�VR�WRþNH�

S�Ý�U� �>���@�

S�Ý�J� �>J[��@�

S�Ý�WW� �>WW[�WW\@�

SUL�þHPHU�YHOMD�
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9�QRYHP�NRRUGLQDWQHP�VLVWHPX�MH�SRWUHEQR�GRORþLWL�RGVHN��W�M��UD]GDOMR�PHG�VUHGLãþHP
WULNRWQLNX� RþUWDQHJD� NURJD� LQ� WRþNR�7�WW[�����2GVHN� UDþXQD� IXQNFLMD�2GVHN���� NL� YUQH
�G��þH�VUHGLãþH�WULNRWQLNX�RþUWDQHJD�NURJD�OHåL�OHYR�RG�UJ�LQ��G��þH�WR�OHåL�GHVQR�RG�UJ�

3RLVNDWL�MH�SRWUHEQR�QDMPDQMãL�SR]LWLYHQ�RGVHN�DOL�QDMYHþML�QHJDWLYHQ�RGVHN��7R�QDUHGL
IXQNFLMD�7UHWMD7RFND���
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������5DþXQDQMH�QRUPDOH

=D�YVDN�GRORþHQ�WULNRWQLN�WULDQJXODFLMH�VH�SRVWDYL�QRUPDOR��NL�MH�GRORþHQD�NRW�YHNWRUVNL
SURGXNW� GYHK� YHNWRUMHY�� ýH� MH� ]QDQ� QDNORQ� SRVDPH]QHJD� WULNRWQLND�� VH� ODKNR� GRORþL
NULWHULM��NDWHUH� WRþNH�SULGHMR�Y�SRãWHY�]D� WUHWMR� WRþNR� LQ�NDWHUH�QH��7R� MH�RPHMLWHY�� NL
QDUHNXMH�� GD� VH� SUHJOHGXMHMR� VDPR� WRþNH�� NL� VR� OHYR� RG� SUHJOHGRYDOQHJD� URED�� 1D
UDYQLQL�VH� MH�SUHGSRVWDYND� OHYHJD� WHVWLUDOD�]�YHNWRUVNLP�SURGXNWRP��Y�SURVWRUX�SD� VH
WHVWLUD� ]� PHãDQLP� SURGXNWRP� WUHK� YHNWRUMHY�� *OHGH� QD� QMLKRYR� RULHQWLUDQRVW� LQ
SUHG]QDN�PHãDQHJD�SURGXNWD�MH�PRþ�XJRWRYLWL��QD�NDWHUL�VWUDQL�VH�QDKDMD�WUHWMD�WRþND�

1RUPDOD�]D�SRVDPH]HQ�WULNRWQLN�MH�GRORþHQD�V�

IRU��Q ���Q����Q�����^

5*>Q@� �7>5�>�@@>Q@���7>5�>�@@>Q@�

5,,>Q@� �7>5�>�@@>Q@���7>5�>�@@>Q@�

`

12135>VW135@>�@� �5*>�@5,,>�@���5*>�@5,,>�@�

12135>VW135@>�@� �5*>�@5,,>�@���5*>�@5,,>�@�

12135>VW135@>�@� �5*>�@5,,>�@���5*>�@5,,>�@�

0HãDQL�SURGXNW�GRORþD�ãHVWNUDWQLN�YROXPQD��NL�JD�GRORþDMR�WULMH�YHNWRUML��9�RGYLVQRVWL
RG�SUHG]QDND�PHãDQHJD�SURGXNWD�VH�ODKNR�GRORþL��DOL�WUHWMD�WRþND�OHåL�OHYR�DOL�GHVQR�RG
SUHJOHGRYDOQHJD�URED�

0HãDQL�SURGXNW�]D�WUL�YHNWRUMH

7>J@>�@�7>U@>�@��1235>Q@>�@�7>U@>�@�LQ�7>WW@>�@�7>U@>�@�MH

��7>J@>;@�7>U@>;@������1235>Q@><@�7>U@><@������7>WW@>=@�7>U@>=@��

������� ��7>J@><@�7>U@><@������1235>Q@>=@�7>U@>=@������7>WW@>;@�7>U@>;@��

������� ��7>J@>=@�7>U@>=@������1235>Q@>;@�7>U@>;@������7>WW@><@�7>U@><@��

������� ��7>WW@>;@�7>U@>;@������1235>Q@><@�7>U@><@������7>J@>=@�7>U@>=@��

������� ��7>WW@><@�7>U@><@������1235>Q@>=@�7>U@>=@������7>J@>;@�7>U@>;@��

������� ��7>WW@>=@�7>U@>=@������1235>Q@>;@�7>U@>;@������7>J@><@�7>U@><@���

�����9KRG�LQ�L]KRG

������9KRG

9KRGQL� SRGDWNL� VR� SULGREOMHQL� V� SRPRþMR� PHKDQVNHJD� VLVWHPD� ]D� ]DMHPDQMH
SURVWRUVNLK� WRþN� ����� =DSLV� ]DMHWLK� SURVWRUVNLK� WRþN��� =DSLVDQH� VR� Y� GDWRWHNL
�WRFNH�GDW��� 3UYD� VH� SUHEHUH� YUHGQRVW� 677�� NL� MH� ãWHYLOR� YVHK� WRþN� Y� SURVWRUX�� QDWR
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VOHGLMR� NRUGLQDWQH� YUHGQRVWL� SRVDPH]QLK� WRþN�� 9UHGQRVWL� VR� PHG� VHERM� ORþHQH� V
SUHVOHGNRP��3ULPHU�GDWRWHNH��WRFNH�GDW��]D�WRþNH�Y�SURVWRUX�
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3URJUDP�]DSLãH� L]KRGQH�SRGDWNH�Y�GDWRWHNR���'3RYUV�G[I��Y� IRUPDWX��G[I��6� WHP�MH
RPRJRþHQR�� GD� VH� UH]XOWDW� 'HODXQD\HYH� WULDQJXODFLMH� ODKNR� SRJOHGD� LQ� XSRUDELWL� SUL
PRGHOLUDQMX�QSU��Y�$XWR&$'�X���G[I�GDWRWHND�MH�VWDQGDUGQD�$6&,,� WHNVW�GDWRWHND�LQ
MR�MH�PRJRþH�SROMXEQR�VSUHPLQMDWL�]D�XSRUDER�Y�GUXJLK�&$'�RNROMLK�>�@�

=D�YQRV�GDWRWHNH���'3RYUV�G[I��MH�SRWUHEQR�Y�$XWR&$'�X�YSLVDWL

&RPPDQG��G[ILQ���)LOH�QDPH���'3RYUV

3ROHJ� RPHQMHQH� GDWRWHNH� QDUHGL� SURJUDP� WXGL� GDWRWHNR� ��'WRFNH�G[I��� Y� NDWHUL� VR
]DSLVDQH�YVH�SUHEUDQH�WRþNH�L]�GDWRWHNH��WRFNH�GDW��R]��SROMH�7>677@>�@�

'DWRWHND��G[I�MH�VHWDYOMHQD�L]�SHWLK�GHORY�

�� +HDGHU��Y�NDWHUHP�VR�SRGDQL�VSORãQL�SRGDWNL�R�ULVEL��9VDN�SDUDPHWHU�MH�VHVWDYOMHQ
L]�VSUHPHQOMLYNH�LQ�SULSDGDMRþH�YUHGQRVWL�

�� 7DEOHV�� Y� NDWHUHP� VR� GHILQLUDQL� XSRUDEOMHQL� NRRUGLQDWQL� VLVWHPL�� þUWH�� REOLNH
XSRUDEOMHQLK�WHNVWRY��SRJOHGL��LWG�

�� %ORFNV��Y�NDWHUHP�VR�GHILQLUDQL�EORNL�
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�� (QWLWLHV��NL�MH�MHGUR�ULVEH��9�WHP�GHOX�VR�GRORþHQL�YVL�HOHPHQWL��NL�VR�YLGQL�QD�VOLNL�
�� (QG�RI�ILOH�

'DWRWHNL� ��'3RYUV�G[I�� LQ� ��'WRFNH�G[I�� LPDWD� åH� YSLVDQH� SUYH� WUL� GHOH�� 3URJUDP� QD
NRQHF� GRSLVH� ãH� þHWUWL� GHO� LQ� ]DNOMXþHN�� 9VL� SDUDPHWUL� Y� GDWRWHNL� �G[I�� WXGL
QHSRPHPEQL��NL�EL�MLK�ODKNR�L]SXVWLOL��VR�QDVWDYOMHQL�QHYWUDOQR�

2EOLND�GHOD����(QWLWLHV�]D�L]ULV�WRþNH�Y�SURVWRUX�MH�

32,17
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2EOLND�GHOD����(QWLWLHV�]D�L]ULV�WULNRWQH�SORVNYH�Y�SURVWRUX�MH�
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��� ���þHWUWD�WRþND�MH�SUL�WULNRWQLNLK�HQDND�WUHWML
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2EOLND�GDWRWHNH��G[I�[�]�

��� ���]DþHWHN�GHOD�+HDGHU

6(&7,21
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+($'(5

���YSLVDQL�VSORãQL�SRGDWNL�R�ULVEL

�����

(1'6(& ���NRQHF�GHOD�+HDGHU

��� ���]DþHWHN�GHOD�7DEOHV

6(&7,21
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7$%/(6

���YSLVDQH�GHILQLFLMH

�����

(1'6(& ���NRQHF�GHOD�7DEOHV

��� ���]DþHWHN�GHOD�%ORFNV

6(&7,21

���

%/2&.6

��YSLVDQH�GHILQLFLMH

���

(1'6(& ���NRQHF�GHOD�%ORFNV

��� ���]DþHWHN�GHOD�(QWLWLHV

6(&7,21
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(17,7,(6

���YSLVDQL�SRGDWNL

���

(1'6(& ���NRQHF�GHOD�(QWLWLHV

���

(2) ���NRQHF�GDWRWHNH��G[I

����5HNRQVWUXNFLMD�SRYUãLQH

,]� SRYUãLQH� PRGHOD� VR� SURVWRUVNH� WRþNH� SRVQHWH� V� SRPRþMR� VLVWHPD� ]D� ]DMHP
SURVWRUVNLK� WRþN� LQ� ]DSLVDQH� Y� GDWRWHNR� �WRFNH�GDW��� 3URJUDP� QDUHGL� SUHNR� WHK� WRþN
'HODXQD\HYR� WULDQJXODFLMR�Y�SURVWRUX��NL� MH�QDMEROMãD�PRåQD� WULDQJXODFLMD� LQ� MH�KNUDWL
WXGL�UHNRQVWUXNFLMD�SRYUãLQH��5H]XOWDW�VH�]DSLãH�Y�GDWRWHNR���'3RYUV�G[I�

������2EOLND�LQ�ãWHYLOR�WRþN

.DNRYRVW� UHNRQVWUXNFLMH� SRYUãLQH� MH� RGYLVQD� RG� ãWHYLOD� LQ� L]ELUH� RGþLWDQLK� WRþN�� 1D
6OLNL����D�MH�SULND]DQ�QL]�Q� ����WRþN�Y�SURVWRUX�

���

6OLND������D��1L]�WRþN�Y�SURVWRUX�1��Q� ������E��URERYL�WULDQJXODFLMH�

1D�6OLNL������MH�SULND]DQD�UHNRQVWUXNFLMD�SRYUãLQH��9LGL�VH��GD� MH�]DUDGL�SUHPDMKQHJD
ãWHYLOD�RGþLWDQLK� WRþN��SRYUãLQD�QD]REþDQD�LQ�QH�JODGND��NRW�EL�ELOR�SULþDNRYDWL�JOHGH
QD�PRGHO�
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6OLND������5HNRQVWUXNFLMD�SRYUãLQH�]D�Q� ����SURVWRUVNLK�WRþN�

2EOLNR�VPR�L]EROMãDOL�V�SRYHþDQMHP�RGþLWDQLK�WRþN��6OLNL������LQ�������

���

6OLND�������D��1L]�WRþN�Y�SURVWRUX�1��Q� ������E��URERYL�WULDQJXODFLMH�

���

6OLND������5HNRQVWUXNFLMD�SRYUãLQH�]D�Q� ����SURVWRUVNLK�WRþN�

1D�6OLNL������MH�YLGQD�QDSDND�SUL�RGþLWDYDQMX�SURVWRUVNLK�WRþN�

������3ULPHU�LQ�XSRUDED

1D� 6OLNDK� ����� LQ� ����� MH� SULND]DQD� UHNRQVWUXNFLMD� SRYUãLQH� SODVWLþQHJD� ORQþND�
3RSDþHQMH�REOLNH�MH�ELOR�REUDYQDYDQR�Y�SRJODYMX������3URVWRUVNH�WRþNH�VR�ELOH�RGþLWDQH
V�SRPRþMR�VLVWHPD�]D�]DMHP�SURVWRUVNLK�WRþN�9�SUYHP�SULPHUX�MH�ELO�QL]�WRþN�1�Q� ����
Y� GUXJHP� SD� Q�  � ���� 9LGL� VH� YSOLY� ãWHYLOD� WRþN� QL]D�1� QD� NYDOLWHWR� UHNRQVWUXNFLMH�
1DSDND� SUL� RGþLWDYDQMX� MH� ]DQHPDUOMLYD�� VDM� GRVHJDQMH� QDWDQþQRVWL� VLVWHPD� ]D� ]DMHP
SURVWRUVNLK�WRþN�QL�ELOD�SULRULWHWD�QDORJH�
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6OLND������5HNRQVWUXNFLMD�SRYUãLQH�SODVWLþQHJD�ORQþND�Q� ����

���

6OLND������5HNRQVWUXNFLMD�SRYUãLQH�SODVWLþQHJD�ORQþND�Q� ����

1D�6OLNDK�����D�LQ�����E�MH�SULND]DQD�UHNRQVWUXNFLMD�SRYUãLQH�WHOHIRQVNHJD�DSDUDWD��1D
RVQRYL�WH�MH�PRJRþH�Y�PRGHOLUQLNX�REOLNRYDWL�NRQþQR�REOLNR�
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6OLND������5HNRQVWUXLUDQD�SRYUãLQD�WHOHIRQVNHJD�DSDUDWD�

1D�6OLNDK������ � LQ������ MH�SULND]DQD�XSRUDED� VDPR�GHOD� UHNRQVWUXLUDQH�SRYUãLQH��1D
SUYL�MH�WR�GHO�SODVWLþQHJD�ORQþND��QD�GUXJL�SD�SRYUãLQD�SRGVWDYND�

6OLND������'HO�UHNRQVWUXLUDQH�SRYUãLQH�SODVWLþQHJD�ORQþND�

���
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6OLND������'HO�UHNRQVWUXLUDQH�SRYUãLQH�SRGVWDYND�

����3UREOHPL

3UL� UHNRQVWUXNFLML� QHNRQYHNVQLK� SRYUãLQ� QDVWDQHMR� SUREOHPL�� NL� MLK� SUL� NRQVWUXNFLML
NRQYHNVQLK�SRYUãLQ�QL��'D�GR�QDSDN�QH�SULGH�� MH�SRWUHEQR�SRVNUEHWL�åH�SUL�]DMHPDQMX
SURVWRUVNLK� WRþN�� 3UHGYVHP� PRUD� ELWL� JRVWRWD� WRþN� YHþMD� SUL� YHþML� XNULYOMHQRVWL
SRYUãLQH�



���

���=DNOMXþHN

9�VNORSX�GLSORPVNH�QDORJH�MH�ELO�L]GHODQ�PHKDQVNL�VLVWHP�]D�]DMHP�SURVWRUVNLK� WRþN�
NL�MH�Y�SRYH]DYL�]�UDþXQDOQLNRP�VSRVREHQ�GLJLWDOL]DFLMH�VH]QDPD�QHXUHMHQLK�WRþN��LQ�QD
RVQRYL� DOJRULWPRY� UDþXQVNH� JHRPHWULMH� L]GHODQ� QRY� DOJRULWHP�� NL� MH� VSRVREHQ
UHNRQVWUXNFLMH� SROMXEQH� SRYUãLQH�� WHU� SURJUDP�� NL� ]DMHWH� WRþNH� SUHEHUH� LQ� L]� QMLK� QD
RVQRYL�QRYHJD�DOJRUWLPD�JHQHULUD�RSWLPDOQR�WULNRWQLãNR�PUHåR�

8SRUDEOMHQH�VR�RVQRYH�UDþXQVNH�JHRPHWULMH�LQ�GHOL�SRVDPH]QLK�DOJRULWPRY��1REHQ�åH
QDSLVDQ� DOJRULWHP� QL� ]DJRWDYOMDO� UHNRQVWUXNFLMH� SROMXEQH� �QH� QXMQR� NRQYHNVQH�
SRYUãLQH��]DWR�MH�ELOR�SRWUHEQR�L]GHODWL�QRY�DOJRULWHP�

=D� WULDQJXODFLMR� VH� XSRUDEOMD� 'HODXQD\HYD� WULDQJXODFLMD�� NL� GD� RSWLPDOQR� WULNRWQLãNR
PUHåR��UH]XOWDW�SD�MH�Y�REOLNL��G[I��NDU�RPRJRþD�XYR]�Y�SURVWRUVNL�PRGHOLUQLN�

,]GHODQ�MH�VLVWHPD�]D�]DMHP�SURVWRUVNLK�WRþN�LQ�DOJRULWHP�]D�UHNRQVWUXNFLMR�SRYUãLQH�WHU
SURJUDP�]D�UHNRQVWUXNFLMR�SRYUãLQH��QDSLVDQ�Y�SURJUDPVNHP�MH]LNX�&��NL�MH�SUHQRVOMLY
PHG�UD]OLþQLPL�SODWIRUPDPL�

3RGUREQR� MH� SUHGVWDYOMHQ� VLVWHP� ]D� ]DMHP� SURVWRUVNLK� WRþN� LQ� QDþLQ� GLJLWDOL]DFLMH� WHU
SRYH]DYD�]�UDþXQDOQLNRP��3ULRULWHWD�MH�Y�SULND]X�IXQNFLRQDOQRVWL�LQ�XSRUDEQRVWL�LQ�QH�Y
QDWDQþQRVWL� VLVWHPD��1DWDQþQRVW� MH�SRYH]DQD� V� FHQR� LQ� RGORþLOL� VPR� VH� ]D� QDMFHQHMãR
PRåQR�YDULDQWR�

3UHGVWDYOMHQ� MH�DOJRULWHP��NL� MH�ELO�SUHL]NXãHQ�QD�SUDNWLþQLK�SULPHULK��5HNRQVWUXLUDQH
SRYUãLQH� VR� XSRUDEQH� VDPRVWRMQR� DOL� Y� VNORSX� YHþMH� SRYUãLQH�� 9� REHK� SULPHULK� MH
SRYUãLQR�Y�SURVWRUVNHP�PRGHOLUQLNX�PRJRþH�SRSUDYOMDWL�DOL�SULODJDMDWL��þH�Y�FHORWL�QH
XVWUH]D�]DKWHYDP�QDGDOMQH�XSRUDEH�

3URVWRUVNH� WULNRWQLãNH� PUHåH� ]DUDGL� QHSULPHUQR� RGþLWDQLK� WRþN� QLVR� QXMQR� QDMEROMãL
SRVQHWHN�UHDOQHJD�VWDQMD��,]EROMãDYD�EL�ELOD�PRJRþD�V�SRVWWULDQJXODFLMVNLPL�PHWRGDPL�
7X�JUH�SUHGYVHP�]D�JODMHQMH�SRYUãLQH�LQ�RSWLPLUDQMH�WULNRWQLãNLK�PUHå�>�@��3UL�JODMHQMX
JUH�]D�WR��GD�VR�WULNRWQLNL�SRVWDYOMHQL�SR�SUDYLOLK�'HODXQD\HYH�WULDQJXODFLMH��YHQGDU�WR
QL� QXMQR� SRVQHWHN� GHMDQVNH� REOLNH� �6OLND��� 1DYSLþQL� þUWNDQL� URERYL� VR� URERYL
'HODXQD\HYH� WULDQJXODFLMH�� YHQGDU� UHNRQVWUXNFLMD� SRYUãLQH� QL� QDWDQþHQ� SRVQHWHN
PRGHOD��9RGRUDYQL�þUWNDQL�URERYL�EL�ELOL�URERYL�QRYH��]JODMHQH�SRYUãLQH�



���

3UL�RSWLPLUDQMX�WULNRWQLãNH�PUHåH�SD�JUH�]D�]PDQMãDQMH�ãWHYLOD�WULNRWQLNRY�QD�UDYQHMãLK
GHOLK� SRYUãLQH� LQ� ]D� SRYHþDQMH� ãWHYLOD� WULNRWQLNRY� QD� GHOLK� SRYUãLQH� ]� YHþMR
XNULYOMHQRVWMR�

6OLND�*ODMHQMH�WULNRWQLãNH�PUHåH��ýUWNDQD�þUWD�MH�URE�SR�JODMHQMX�
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/,7(5$785$

>�@ $'&�������������������� ��%LW� 6HULDO� ,�2� $�'� &RQYHUWHUV� ZLWK� 0XOWLSOH[HU

2SWLRQV��1DWLRQDO�6HPLFRQGXFWRU�&RUSRUDWLRQ��8�6�$��������
>�@ $XWR&$'©�5HOHDVH�����5HIHUHQFH�0DQXDO��$XWRGHVN�/WG���(QJODQG��$XJXVW������
>�@ -�� 1�� %URQãWHMQ�� .�� $�� 6HPHQGMDMHY��0DWHPDWLþQL� SULURþQLN�� 7HKQLãND� =DORåED

6ORYHQLMH��/MXEOMDQD��������VWU������LQ�����
>�@ %ULDQ�:��.HUQLJKDQ�� 'HQLV�0�� 5LWFKLH��3URJUDPVNL� MH]LN� &�� 8QLYHU]D� (GYDUGD

.DUGHOMD�Y�/MXEOMDQL��)DNXOWHWD�]D�(OHNWURWHKQLNR��/MXEOMDQD�������
>�@ /HRQ�.RV�� -RåH�'XKRYQLN��3K\VLFDOO\� EDVHG� UHOD[DWLRQ� RI� XQVWUXFWXUHG�PHVKHV�

'00,������UG�LQW��FRQI���VWU������������
>�@ 3DYOLQD�0L]RUL���2EODN��0DWHPDWLND�]D�ãWXGHQWH�WHKQLNH�LQ�QDUDYRVORYMD���SUYL�GHO�

8QLYHU]D�(GYDUGD�.DUGHOMD�Y�/MXEOMDQL��)DNXOWHWD�]D�6WURMQLãWYR��/MXEOMDQD������
7UHWMD�GRSROQMHQD�L]GDMD��������VWU����������

>�@ .��0XOPXOH\��&RPSXWDWLRQDO� *HRPHWU\�� DQ� ,QWURGXFWLRQ� 7KURXJK� 5DQGRPL]HG
$OJRULWKPV��3UHQWLFH���+DOO��,QF��������

>�@ -RVHSK� 2
5RXUNH��&RPSXWDWLRQDO� *HRPHWU\� LQ� &�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�
������5HSULQWHG�ZLWK�FRUUHFWLRQV�������

>�@ ý�� 2EORQãHN�� 5HNRQVWUXNFLMD� IXQNFLM�� SORVNHY� LQ� WHOHV� L]� UD]SUãHQLK� SRGDWNRY�
8QLYHU]D� Y�0DULERUX�� )DNXOWHWD� ]D� HOHNWURWHKQLNR�� UDþXQDOQLãWYR� LQ� LQIRUPDWLNR�
0DULERU��0DUHF������

>��@ )UDQFR� 3�� 3UHSDUDWD�� 0LFKDHO� ,DQ� 6KDPRV�� 0�� ,��� &RPSXWDWLRQ� *HRPHWU\�� DQ
,QWURGXFWLRQ� �7H[WV� DQG� PRQRJUDSKV� LQ� FRPSXWHU� VFLHQFH��� 6SULQJHU� �� 9HUODJ�
1HZ�<RUN��������7KLUG�&RUUHFWHG�3ULQWLQJ�������

>��@ 'DYH�:DWVRQ��ZDWVRQ#PDWKV�XZD�HGX�DX��'HODXQD\�WULDQJXODWLRQ�	�FRQYH[�KXOO
LQ��'�RU��'� �QQVRUW�F���'HSDUWPHQW�RI�0DWKHPDWLFV��7KH�8QLYHUVLW\�RI�:HVWHUQ
$XVWUDOLD��3HUWK��'HFHPEHU������

>��@ %LOO� :HLGHQDXHU�� $PVWUDG� SHUVRQDO� FRPSXWHU� 3&� ������ 7HKQLFDO� 5HIHUHQFH
0DQXDO��$PVWUDG�������
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'RGDWHN

9�GRGDWNX�VR�SULND]DQL�SRPHPEQHMãL�GHOL�SURJUDPVNH�NRGH��1DMSUHM�GHO��NL�RPRJRþD�NRPXQLNDFLMR�UDþXQDOQLND�]�$'

NRQYHUWHUMHP�LQ�]DSLV�NRRUGLQDW�Y�GDWRWHNR�WRFNH�GDW�LQ�QD�NRQFX�ãH�GHO��NL�QDUHGL�UHNRQVWUXNFLMR�SRYUãLQH�LQ�UH]XOWDW�YSLãH�Y

GDWRWHNR��'SRYUV�G[I�

)XQNFLMD�RPRJRþD�NRPXQLFLUDQMH�]�$'�NRQYHUWHUMHP�

XQVLJQHG�FKDU�5HDG$'�LQW�FKDQQHO�

^

LQW�LSRUW� ��[����

LQW�RSRUW� ��[��D�

LQW�L�

XQVLJQHG�FKDU�D��E�

FKDU�YDOXH�

FKDQQHO� ��FKDQQHO�!!����_��FKDQQHO�������

RXWSRUWE��RSRUW���[�����

D� ��[���_���XQVLJQHG�FKDU���FKDQQHO� ��GRORþL�NDQDO��

E� ��[��� ��FON�LQ�FV�QD�QLþ��

RXWSRUWE��RSRUW��E���

IRU��L ���L����L�����^

LI��D�	��[����

RXWSRUWE��RSRUW��E�	 ��[)����

HOVH

RXWSRUWE��RSRUW���E�_ ��[�����

RXWSRUWE��RSRUW���E�	 ��[)(��� ��XJDVQH�ELW����

RXWSRUWE��RSRUW���E�_ ��[����� ��SULåJH�ELW����

D� �D������

`

D� ��[��

GHOD\����

IRU��L ���L����L�����^

RXWSRUWE��RSRUW���E�	 ��[)(��� ��XJDVQH�ELW����

RXWSRUWE��RSRUW���E�_ ��[����� ��SULåJH�ELW����

D� �����aLQSRUWE��LSRUW���	��[�����!!�����_��D�������

`

E� ��[��� ��FV�QD�HQD��

RXWSRUWE��RSRUW���E���

UHWXUQ�D�

`

'DWRWHND��Y�NDWHUR�VH�]DSLVXMHMR�]�PHKDQVNLP�VLVWHPRP�RGþLWDQH�WRþNH�
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),/(�]DSLV�

]DSLV� �IRSHQ���??�??�??WRFNH�GDW����Z����

9SLVDQH�GROåLQH�SRVDPH]QLK�SDOLF�PHKDQVNHJD�VLVWHPD�

O�� �����

O�� �����

O�� �����

2GVHNRYQR�OLQHDUQD�LQWHUSRODFLMD�]D�NRW�DOID��3RGREQR�MH�WXGL�]D�RVWDOD�GYD�NRWD�

LI����5HDG$'����! ��$�������		���5HDG$'�������$���������^

ND� ����

QD� ����$�����`

HOVH�LI����5HDG$'����! ��$�������		���5HDG$'�������$���������^

ND� ��������������

QD� ����ND�$������`

HOVH�LI����5HDG$'����! ��$�������		���5HDG$'�������$���������^

ND� ����

QD� �$��`

HOVH�LI����5HDG$'����! ��$�������		���5HDG$'�������$���������^

ND� ��������������

QD� �����ND�$������`

HOVH�LI����5HDG$'����! ��$�������		���5HDG$'����� ��$���������^

ND� ����

QD� �����$�����`

'RORþDQMH�NRWD�Y�VWRSLQMDK�

D� �ND��5HDG$'������QD�

E� �NE��5HDG$'������QE�

F� �NF��5HDG$'������QF�

'RORþLWHY�NRRUGLQDW�WRþNH�Y�SURVWRUX�

G� �O���FRV��EHWD�����O���FRV��JDPD���EHWD���

[� �G��FRV��DOID���

\� �G��VLQ��DOID���

]� �O����O���VLQ��EHWD�����O���VLQ��JDPD���EHWD��

=DSLV�NRRUGLQDW�Y�GDWRWHNR�

ISULQWI��]DSLV���?Q�G?W�G?W�G���[��\��]���

%UDQMH3RG�SUHEHUH�SRGDWNH�L]�GDWRWHNH�WRFNH�GDW��7RþNH��SUL�NDWHULK�MH�NRRUGLQDWQD�YUHGQRVW�PDQMãD�RG�GRSXVWQH�QDSDNH

GHOWD��SRSUDYL�LQ�YSLãH�Y�23>VW23@��6�SRPRþMR�WHJD�SROMD�VH�GRORþL�]DþHWHN�SUHJOHGRYDQMD�

YRLG %UDQMH3RG��YRLG���^

),/(�SRGDWNL�

LQW�L�

SRGDWNL� �IRSHQ���??�??�??WRFNH�GDW����UW����
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IVFDQI��SRGDWNL����L���	677���

7� ���LQW���PDOORF��VL]HRI��LQW���677���

IRU��L ���L�677��L����

7>L@� ��LQW��PDOORF��VL]HRI��LQW���',0���

IRU��L ���L�677��L�����^
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