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ãWUXNW~U\� D�PHWyG\� SRXåtYDQp� YR� Ii]H� LPSOHPHQWiFLH� QiP� EUiQLD� Y\YLQ~
V\VWpP\�V�UR]VLDKORX�IXQNþQRV RX�þL�ERKDWêP��LQWHOLJHQWQêP��VSUiYDQtP��þR
MH� SRG D� QiK DGX� DXWRUD� WR� LVWp��� =Gi� VD�� åH� SRWHQFLiOQH� VPH� VFKRSQt
Y\ãSHFLILNRYD �YãHWN\�YODVWQRVWL��NWRUp�GR�VSRPtQDQêFK�V\VWpPRY�WUHED�YORåL
QD� WR�� DE\� URELOL� WR� þR� RG� QLFK� RþDNiYDPH�� 1HGLVSRQXMHPH� YãDN� WDNRX
LPSOHPHQWDþQRX�DUFKLWHNW~URX��NWRUi�E\�QiP�XPRåQLOD�YORåL �WHQWR�REURYVNê
V~ERU�YODVWQRVWt�GR�MHGQpKR�FHONX��3RVWXSQp�SULGiYDQLH�WêFKWR�YODVWQRVWt�Pi
YåG\� ]D� QiVOHGRN� ]PlWRN� Y�V\QWDNWLFNêFK� ãWUXNW~UDFK� V�NWRUêPL� SUDFXMHPH�
NGH� EX � SUiFD� SRWUHEQi� QD� ]DYHGHQLH� DOãHM� YODVWQRVWL� MH� YåG\� YlþãLD
D�YlþãLD��YêVOHGNRP�þRKR� MH�Y]QLN�FKêE�Då� VWUDWD�FHONRYHM� IXQNþQRVWL� DOHER
SUiFD�SRWUHEQi�QD�SRXåLWLH� WêFKWR�ãWUXNW~U� MH� VWiOH�YlþãLD�Då�DVWURQRPLFN\
YlþãLD�� þR� Pi� ]D� QiVOHGRN� QHSRXåLWH QRV � ]�þDVRYêFK� G{YRGRY�� =D
QDMSHUVSHNWtYQHMãLH� DUFKLWHNW~U\�� NWRUp� E\� EROL� VFKRSQp� WRPXWR� IHQRPpQX
þLDVWRþQH� RGROiYD � DXWRU� SRYDåXMH� DUFKLWHNW~U\� ]DORåHQp� QD
PXOWLDJHQWRYêFK� V\VWpPRFK�� ]�QLFK� RGSRU~þD� GR� SR]RUQRVWL� YDULDQW
V�SRXåLWtP� þLVWR� UHDNWtYQ\FK� DJHQWRY� QHSULDPR� NRPXQLNXM~FLFK� FH]
SURVWUHGLD�� SULþRP� V\VWpP� ]�QLFK� ]ORåHQê� MH� GHNRPSRQRYDQê� DNWLYLWRX� D
LPSOHPHQWRYDQê�LQNUHPHQWiOQH�PHWyGRX�]GROD���QDKRU�
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=iPHURP� WRKWR� SUtVSHYNX� MH� QDþUWQ~ �PRåQRVWL� DSOLNiFLH�P\ãOLHQRN�5�� %URRNVD�� NWRUp
EROL� ~VSHãQH�SRXåLWp�Y�REODVWL�PRELOQHM� URERWLN\�� Y�VRIWZDURYRP� LQåLQLHUVWYH��PHQRYLWH



SUL�WYRUEH�SURJUDPRYêFK�V\VWpPRY�NRPSOH[QpKR�]DPHUDQLD�SUDFXM~FLFK�Y�UHiOQRP�þDVH
V�SRXåLWtP� LPSOHPHQWDþQêFK� SODWIRULHP� ]QiP\FK� SRG� Qi]YRP� PXOWLDJHQWRYp� V\VWpP\�
=iNODGQp� þUW\� %URRNVRYHM� VXEVXPSþQHM� DUFKLWHNW~U\� SULWRP� EXGHPH� SRYDåRYD � ]D
XND]RYDWH �VSUiYQHKR�VPHUX�Y�GQHV�Xå�YH PL�ERKDWRP��DOH�DM�YH PL�PiOR�VHOHNWRYDQRP
VSHNWUH�PXOWLDJHQWRYêFK�V\VWpPRY�

7~WR� LGHRY~� DSOLNiFLX� E\� VPH� WDNWLHå� FKFHOL� ]DþOHQL � GR�UiPFD� XPHOHM
LQWHOLJHQFLH��1DãH�VQDåHQLH�VD�WHGD�SRN~VLPH�SUH]HQWRYD �QLHOHQ�DNR�VQDKX�SR�GRVLDKQXWt
XUþLWpKR�V~ERUX�åHODQêFK�YODVWQRVWt�SURJUDPRYêFK� V\VWpPRY�� DOH� DNR� VQDKX�R�Y\YLQXWLH
QRYHM� WHFKQROyJLH� SUH� WYRUEX� V\VWpPRY�� NWRUp� E\� VL� ]DVO~åLOL� R]QDþHQLH� ÄLQWHOLJHQWQp³
R�QLHþR�YLDF�QHå�WLH��NWRUp�WêPWR�VS{VRERP�R]QDþXMHPH�Y�V~þDVQRVWL��%XGHPH�SiWUD �SR
SRGVWDWH�WHMWR�LQWHOLJHQFLH�D�EXGHPH�VD�MX�VQDåL �]DGHILQRYD �QD�]iNODGH�SRMPRY�EHåQêFK
Y�VRIWZDURYRP�LQåLQLHUVWYH�

=iNODGQêP� SUHGSRNODGRP� WDNHMWR� I~]LH� VRIWZDURYpKR� LQåLQLHUVWYD� D�XPHOHM
LQWHOLJHQFLH�MH�WXãHQLH��åH� DOãt�SRNURN�Y�RERFK�REODVWLDFK�QDUiåD�QD�URYQDN~�SUHNiåNX�
=O\KDQLD� RERFK� PHQRYDQêFK� GLVFLSOtQ� PDM~� þDVWR� ]GDQOLYR� QHY\VYHWOLWH Qê� FKDUDNWHU�
NH � QD� MHGQHM� VWUDQH� WHRUHWLFN\� QLþ� QHEUiQL� Y\WYRUHQLX� V\VWpPX� V�SURMHNWRYDQêPL
YODVWQRV DPL�� DYãDN� QD� GUXKHM� VWUDQH� VD� KR� QLNRPX� QHSRGDUt� SUDNWLFN\� ]UHDOL]RYD �� =D
N ~þ� N�SRFKRSHQLX� SUHþR� MH� WR� WDN�� QDYUKQHPH� NYDOLWX� DUFKLWHNW~U\�� NWRUi� VD� SUL
LPSOHPHQWiFLL� V\VWpPRY� SRXåtYD�� W�M�� VS{VRE� DNêP� VD� VpPDQWLND� V\VWpPX� ]D]QDPHQiYD
GR�V\QWDNWLFNHM�SRGRE\��1D]QDþtPH��åH�SULURG]HQRX�YODVWQRV RX�NDåGHM�DUFKLWHNW~U\�MH�MHM
]QHKRGQRFRYDQLH� UDVW~FH� V�SULE~GDM~FLP� SRþWRP� ]DLPSOHPHQWRYDQêFK� VpPDQWLFNêFK
Y] DKRY� GR� MHM� V\QWDNWLFNêFK� ãWUXNW~U�� =iURYH � QDYUKQHPH� DUFKLWHNW~UX�� NWRUi� MH� WRXWR
YODVWQRV RX�þR�QDMPHQHM�SRVWLKQXWi�

3ULWRP�EXGHPH�PQRKp�SRMP\�SRXåtYD �Y�R�QLHþR�XåãRP�Yê]QDPH��QHå�MH�REY\NOp�
1DMYêUD]QHMãtP� REPHG]HQtP� QDãLFK� ~YDK� EXGH� ]DPHUDQLH� VD� QD� WDNp� V\VWpP\�� NWRUp
SUDFXM~� Y�UHiOQRP� þDVH�� W�M�� LFK� þLQQRV � SUHWUYiYD� Y� þDVH� D�QD� NDåGê� YVWXS� RGSRYHGDM~
YêVWXSRP� GR� XUþLWpKR� þDVX�� 7DNåH� QDSU�� SRG� V\VWpPDPL� XPHOHM� LQWHOLJHQFLH� EXGHPH
UR]XPLH � QDSUtNODG� ãDFKRYê� SURJUDP�� NWRUê� KUi� SRVWXSQH� FHO~� SDUWLX� D�YåG\� PXVt
SRWLDKQX �GR�XUþLWpKR�þDVRYpKR� OLPLWX�� DOH�QLH�SURJUDP��NWRUê�GRVWDQH�SR]tFLX� ILJ~URN�
Y\SRþtWD� VYRM� DK� EH]� RK DGX� QD� þDVRYp� REPHG]HQLD� D�VNRQþt�� 9Q~WRUQH� QHPXVt� E\
PHG]L� WêPLWR� GYRPL� SURJUDPDPL� UR]GLHO�� WDNåH� YH D� ]�WRKR�� þR� SRYLHPH� R�SUYRP
SURJUDPH� SODWt� DM� SUH� GUXKê�� DYãDN� ]GDQOLYR� MHPQê� UR]GLHO� PHG]L� SURJUDPRP�� NWRUê
SURGXNXMH� YêVOHGRN� D�SURJUDPRP�� NWRUê� SURGXNXMH� VSUiYDQLH� Y�þDVH� EXGH� SUH� QiV
G{OHåLWêP� REPHG]HQtP�� DOHM� SRG� V\VWpPRP� Y\WYRUHQRP� Y�UiPFL� VRIWZDURYpKR
LQåLQLHUVWYD� EXGHPH� SUHYDåQH� UR]XPLH � V\VWpP� ]ORåHQê� ]�YLDFHUêFK� Y]iMRPQH
NRPXQLNXM~FLFK� SURJUDPRY� EHåLDFLFK� QD� MHGQRP� DOHER� YLDFHUêFK� SURFHVRURFK�� V\VWpP
]DORåHQê�VN{U�QD�SULQFtSRFK�NRQNXUHQFLH��PXOWLWDVNLQJ��QHå�SDUDOHOL]PX�

��� ,QWHOLJHQFLD�D�NRPSOH[QRV

$NR� VPH� Y�~YRGH� QD]QDþLOL�� åLMHPH� Y�SUHGVWDYH�� åH� þDVWL� XPHOHM� LQWHOLJHQFLH
D�VRIWZDURYpKR� LQåLQLHUVWYD� QDFKiG]DM~FH� VD� QD� ãSLFL� SRNURNX� RERFK� GLVFLSOtQ� LG~� WRX
LVWRX� FHVWRX� D�QDUiåDM~� QD� WLH� LVWp� SUHNiåN\�� QDY\ãH� EH]� WRKR�� åH� E\� R�VHEH� Y]iMRPQH
YHGHOL�� $E\� DVSR � QLHNWRUt� ]�þLWDWH RY� WRKWR� SUtVSHYNX� EROL� RFKRWQt� W~WR� SUHGVWDYX
]GLH D ��YUiWLPH�VD�QD�FKYt X�N�VDPRWQêP�YêFKRGLVNiP�XPHOHM�LQWHOLJHQFLH��%XGHPH�VD
SULWRP� VQDåL � ]DPHQL � VORYR� ÄLQWHOLJHQFLD³� ]D� LQp� VORYi� WDN�� DE\� VD� VSRPtQDQp� GYH
GLVFLSOtQ\�N�VHEH�SULEOtåLOL�

6DPR]UHMPH�� åH� FLHOH� D�WHRUHWLFNp� SR]DGLH� �QHSUDMQtFL� E\� QD� WRPWR� PLHVWH� LVWH
SR]QDPHQDOL�� åH� åLDGQH� QHH[LVWXMH�� RERFK� GLVFLSOtQ� V~� U{]QH�� DYãDN� ]iNODGQêP



VSRORþQêP� U\VRP� MH�� åH� REH� VD� ]DREHUDM~� NRQãWUXNFLRX� XUþLWêFK� V\VWpPRY�� W�M�� LFK
VNXWRþQêP� ]UHDOL]RYDQtP�� 9�SUtSDGH� XPHOHM� LQWHOLJHQFLH� LGH� R�V\VWpP\� ÄLQWHOLJHQWQp³�
Y�SUtSDGH� VRIWZDURYpKR� LQåLQLHUVWYD� R� ÄDNpNR YHN³� þL� ÄSURJUDPRYp³�� -HGQêP� VORYRP
Y�RERFK�SUtSDGRFK� LGH�R�V\VWpP\�V�SUtYODVWNDPL�GRV �QHMDVQêPL�QD� WR��DE\�VD� LFK� WêNDOL
URYQDNp�LPSOHPHQWDþQp�SRVWXS\�D�SUREOpP\�V�QLPL�VSRMHQp�

ýR�VD� WêND�SURJUDPRYêFK�V\VWpPRY�� MH�]QiPH�� åH�XUREL �PDOê� V\VWpP� MH� DKNR
PRåQp� DNêPLNR YHN� LPSOHPHQWDþQêPL� SRVWXSPL� D�QD� åLDGQ\� SUREOpP� SULWRP
QHQDUD]tPH��5RYQDNR�PRåQp�MH�XUREL �VWR�PDOêFK�V\VWpPRY��NWRUp�VO~åLD�QD�U{]QH�~þHO\�
2YH D� DåãLH�D�þDVWR�DM�QHPRåQp� MH�XUREL � MHGHQ�UR]VLDKO\�V\VWpP��þR� MH�DNWXiOQ\� WUHQG
VRIWZDURYpKR� LQåLQLHUVWYD��� NWRUê� Y�VHEH� WêFK� VWR� PDOêFK� ]DK D�� ýtP� NRPSOH[QHMãt
V\VWpP� MH�SRWUHEQp�Y\WYRUL �� WêP�PHQãt�RNUXK� LPSOHPHQWDþQêFK�SURVWULHGNRY� MH�PRåQp
~VSHãQH� SRXåL �� 1DY\ãH� MH� YêYRM� D� DOãt� RVXG� WêFKWR� V\VWpPRY� VSUDYLGOD� VSUHYiG]DQê
PQRåVWYRP�SUREOpPRY��NWRUp�PDM~� WHQGHQFLX�RSDNRYDQH�Y\~VWL � GR�SRWUHE\� ]DþD � FHO~
SUiFX� RG]QRYD�� 3UHþR� MH� WDNê� YH Nê� UR]GLHO� PHG]L� VWR� PDOêPL� V\VWpPDPL� D�MHGQêP
YH NêP� "� -HGQRX� ]�PRåQêFK� RGSRYHGt� MH�� åH� SUHSRMHQLH� WêFK� VWR� PDOêFK� V\VWpPRY
]DEH]SHþXMH�þORYHN�D�N�MHKR�IXQNþQRVWL�SULVSLHYD�VYRMRX�YODVWQRX�LQWHOLJHQFLRX��SULþRP�Y
NRPSOH[QRP� V\VWpPH�PXVt� E\ � WHQWR� YNODG� UHDOL]RYDQê� WêPL� LVWêPL� SURVWULHGNDPL� DNR
MHGQRWOLYp� IXQNFLH� PDOêFK� V\VWpPRY�� .RPSOH[QRV � WHGD� Y\åDGXMH� LQWHOLJHQFLX� D�WR� MH
SUiYH�PLHVWR�VW\NX�VRIWZDURYpKR�LQåLQLHUVWYD�D�XPHOHM�LQWHOLJHQFLH�

3RN~VPH�VD�WHUD]��EH]�RK DGX�QD�QHNRUHNWQRV �WDNpKR�SRVWXSX�]�K DGLVND�ORJLN\�
REUiWL �W~WR�LPSOLNiFLX��1HY\åDGXMH�LQWHOLJHQFLD�NRPSOH[QRV �"�3R]ULPH�VD�QD�YHF�RþDPL
MHGQHM�]��GHILQtFLt�LQWHOLJHQFLH�]�REODVWL�SV\FKROyJLH��Ä,QWHOLJHQFLD�MH�VFKRSQRV �V\VWpPX
DGHNYiWQH� UHDJRYD � QD� ]PHQ\� RGRKUiYDM~FH� VD� Y�MHKR� SURVWUHGt³�� 7X� VL� KQH � WUHED
XYHGRPL �� åH� QHPRåQR� SRåDGRYD � RG� LQWHOLJHQWQpKR� V\VWpPX� DGHNYiWQX� UHDNFLX� QD
DN~NR YHN� ]PHQX� MHKR� SURVWUHGLD�� 0XVtPH� PQRåLQX� VSRPtQDQêFK� ]PLHQ� SURVWUHGLD
REPHG]L � OHQ�QD�XUþLW~� WULHGX�D�VQDåL � VD��DE\� WiWR�EROD�QHWULYLiOQD�D�þR�QDMãLUãLD��%XGH
]iYLVLH �RG�ãtUN\�D�ÄWYDUX³�WHMWR�WULHG\�D�RG�FKDUDNWHUX�VSUiYDQLD��NWRUpKR�SURGXNFLX�RG
QiãKR�V\VWpPX�SRåDGXMHPH��þL�EXGH�X]QDQê�]D�LQWHOLJHQWQê�DOHER�QLH�D�WHGD�þL�EXGH�MHKR
UHDOL]iFLD�~VSHFKRP�XPHOHM�LQWHOLJHQFLH�DOHER�QLH��0{åHPH�VD�QD�FHO~�YHF�SR]HUD �WDN��
åH� SUH� NDåG~� SRåDGRYDQ~� IXQNþQRV � V\VWpPX� H[LVWXMH� XUþLWi� ODWND�� NWRU~� PXVt� ãtUND� D
ÄWYDU³�VSRPtQDQHM�WULHG\�SUHVNRþL ��DE\�ERO�V\VWpP��NWRUê�VD� RX�Y\]QDþXMH�SRYDåRYDQê
� X PL�� ]D� LQWHOLJHQWQê�� ([LVWXMH� WHGD� QHMDNi� VSRMLWi� YHOLþLQD�� NWRUi� MH� YODVWQRV RX
V\VWpPX��NWRUi�DN�SUHNURþt�XUþLWê� OLPLW�� V\VWpP� MH� LQWHOLJHQWQê�� LQDN�QLH� MH�� �6SRPH PH
QDSUtNODG� SURJUDP� (/,=$�� NWRUê� GRNi]DO� KUD � ~ORKX� SV\FKLDWUD� SUL� UR]KRYRUH
V�SDFLHQWRP�WDN�GREUH��åH�KR�SDFLHQWL�MHGQR]QDþQH�R]QDþRYDOL�]D�VNXWRþQpKR�SV\FKLDWUD�
3ULWRP� WHQWR� SURJUDP� QDStãH� NDåGê� ãWXGHQW� XPHOHM� LQWHOLJHQFLH� ]D� MHGHQ� YHþHU�� 7R� MH
Y\VYHWOLWH Qp�WêP��åH�VSRPtQDQi�ODWND�SUH�VSUiYDQLH�SV\FKLDWUD�MH�WDN�Qt]NR��åH�MX�DM�WDNê
MHGQRGXFKê� SURJUDP� DNR� (/,=$� GRNiåH� SUHVNRþL ��� 7DNpWR� QD]HUDQLH� QD� YHF� MH
]DXMtPDYp� SUHWR�� OHER� LQWHOLJHQWQp� V\VWpP\� V~� SUL� RP� Y�OLPLWQRP� SUtSDGH�� NH � VD
VSRPtQDQi�VSRMLWi�YHOLþLQD�EOtåL�N�QXOH��W�M��Y�SUtSDGH�WULYLiOQHM�WULHG\�]PLHQ��QDG�NWRURX
V\VWpP\� RSHUXM~� DGHNYiWQH��� WRWRåQp� V�RE\þDMQêPL� SURJUDPRYêPL� V\VWpPDPL�� 7R�� þR
WêPWR�ÄQHLQWHOLJHQWQêP³� V\VWpPRP�FKêED�� MH� WHGD� VFKRSQRV � SRMD � GR� VHED� QHWULYLiOQH
ãLURN~�WULHGX�]PLHQ�D�DGHNYiWQH�QDG� RX�UHDJRYD ��6SRPtQDQRX�VSRMLWRX�YHOLþLQRX�QLH�MH
WHGD�QLþ�LQp�QHå�VSRPtQDQi�NRPSOH[QRV �

0HG]L� LQWHOLJHQFLRX� D�NRPSOH[QRV RX� MH� WHGD� XUþLWê� Y] DK� D�QiP� VD� SRQ~ND
PRåQRV � GHILQRYD � MHGQR� SRG D� GUXKpKR�� .H åH� LQWHOLJHQFLD� MH� YiJQHMãLH� VORYR� QHå
NRPSOH[QRV ��SULMtPDPH�SUH�QDãH�~þHO\�QDVOHGRYQê�SRK DG�

�� .RPSOH[QRV �MH�VFKRSQRV �V\VWpPX�SRMD �GR�VHED�YH D�IXQNFLt�þL�VSUiYDQt�EH]
VWUDW\� FHONRYHM� IXQNþQRVWL�� 1D� SUYê� SRK DG� VD� ]Gi�� åH� WDN~� VFKRSQRV �PXVt� PD



NDåGê�V\VWpP��3UD[�YãDN� MDVQH�XND]XMH��åH� WR�QLH� MH� WDN��3UHþR� WR� WDN�QLH� MH�D�þR�E\
PXVHOL� QDãH� WHRUHWLFNp� PRGHO\� V\VWpPRY� ]DK D �� DE\� ]�QLFK� WiWR� VNXWRþQRV
Y\SOêYDOD�VD�EXGHPH�VQDåL �XNi]D �QLåãLH�

�� ,QWHOLJHQFLD� MH�GYRMKRGQRWRYRX�NDWHJRUL]iFLRX�NRPSOH[QRVWL�� W�M�� SUH�NDåGê�~þHO
H[LVWXMH� XUþLWê� V~ERU� IXQNFLt� D�VSUiYDQt�� NWRUp� GR� VHED�PXVt� V\VWpP� SRMD �� DE\� ERO
SRYDåRYDQê� ]D� LQWHOLJHQWQê�� 7iWR� NDWHJRUL]iFLD� MH� VXEMHNWtYQRX� ]iOHåLWRV RX� XGt�
LQDN� SRYHGDQp� LQWHOLJHQFLD� MH� OHQ� DEVWUDNWQê� SRMHP�� NWRUê� VL� Y\P\VOHOL� XGLD� DNR
VNUDWNX�]D�ÄGRVWDWRþQH�NRPSOH[Qê³�

�� 5R]XPQêP�FLH RP�þDVWL� XPHOHM� LQWHOLJHQFLH� D�VRIWZDURYpKR� LQåLQLHUVWYD� MH�K DGD
WDNp� LPSOHPHQWDþQp� SRVWXS\�� NWRUp� XPRå XM~� LPSOHPHQWRYDQpPX� V\VWpPX
GRVLDKQX �þR�QDMY\ããLX�NRPSOH[QRV �

��� 7UDGLþQi�D�1RYi�XPHOi�LQWHOLJHQFLD

äH� WR� V�YORåHQtP� YH NpKR� PQRåVWYD� YODVWQRVWt� GR� MHGQpKR� FHONX� QLH� MH� MHGQRGXFKp�
QiGKHUQH� GHPRQãWUXMH� YêYRM� Y�XPHOHM� LQWHOLJHQFLL�� 1D� SROL� XPHOHM� LQWHOLJHQFLH� VD� WRWLå
V�NRPSOH[QêPL� V\VWpPDPL� VWUHWiYDPH� Xå� YH PL� GOKR� �RYH D� GOKãLH� QHå� Y�VRIWZDURYRP
LQåLQLHUVWYH���DM�NH �WX�Y\VWXSXM~�SRG�KODYLþNRX�LQWHOLJHQWQêFK�V\VWpPRY��$NR�VPH�YãDN
Xå�QD]QDþLOL�SRULDGQ\�LQWHOLJHQWQê�V\VWpP�Y�VHEH�NRPSOH[QRV �LPSOLFLWQH�]DK D��+LVWyULD
XPHOHM�LQWHOLJHQFLH�MH�UDGRP�~VSHFKRY�D�KODYQH�QH~VSHFKRY��=�QiãKR�SRK DGX�E\�VPH�VL
WU~IOL�SRYHGD ��åH� LGH�R�UDG�V\VWpPRY��NWRUp�VD�Y\]QDþXM~�XUþLWRX�PLHURX�NRPSOH[QRVWL�
WDP��NGH�VD�WR�V�NRPSOH[QRV RX�QHSUHKQDOR��GRVWDYLO�VD�~VSHFK��LQGH�QH~VSHFK�

3RNLD �FKFHPH�GR�V\VWpPX�YORåL �XUþLWê�V~ERU�YODVWQRVWt�PiPH�QD�WR�GYH�ULHãHQLD�
�� Y\MDGURYD �LFK�DNR�GiWD�XUþLWpKR�YãHREHFQpKR�PRQRO\WLFNpKR�DOJRULWPX��DOHER
�� Y\MDGURYD �LFK�ãSHFLDOL]RYDQêPL�DOJRULWPDPL�

8PHOi�LQWHOLJHQFLD�VLDKOD�QDMSUY�SR�SUYHM�PRåQRVWL��9ãHWN\�WLHWR�WUDGLþQp�V\VWpP\�XPHOHM
LQWHOLJHQFLH� EROL� ]DORåHQp� QD� SUHGVWDYH�� åH� LQWHOLJHQFLX� Y�V\VWpPH� ]DEH]SHþt� XUþLWê
ãSHFLiOQ\� DOJRULWPXV� RSHUXM~FL� QDG� GiWDPL� Y\MDGUHQêPL� Y�MHGQRWQHM� ãSHFLiOQHM� IRUPH�
3ULGiYDQLH�QRYêFK�YODVWQRVWt�WX�]RGSRYHGi�SULGDQLX� DOãtFK�GiW��EH]�]PHQ\�þL�UR]ãtUHQLD
DOJRULWPX� �DVSR � Y�LGHiOQRP� SUtSDGH��� DOH� ]D� VWUDãQ~� FHQX�� ]D� ]QiVREHQLH� þDVX
SRWUHEQpKR�QD�SUHMDYHQLH�VD�NWRUHMNR YHN�]�YODVWQRVWt��$OJRULWPXV�MH�WRWLå�YãHREHFQê�D�NX
NDåGHM�YODVWQRVWL�PXVt�SULVWXSRYD �URYQDNêP�VS{VRERP��$OJRULWPXV�QHYLH�þR�MHGQRWOLYp
GiWD� SUHGVWDYXM~� D�PXVt� N�QLP� SULVWXSRYD � OHQ� Y]K DGRP� QD� LFK� V\QWDNWLFN~� SRGREX�
QHXYDåXM~F�LFK�Yê]QDP��3ULURG]HQêP�QiVOHGNRP�WRKR�MH��åH�N�VHEH�Y] DKXMH�YãHWN\�GiWD�
DE\� QD� ]iNODGH� SRURYQDQLD� LFK� V\QWDNWLFNHM� SRGRE\� RGKDOLO� VpPDQWLFNp� Y] DK\� PHG]L
QLPL�� .H åH� OHQ� PiOR� YHFL� VSROX� V~YLVt�� YlþãLQX� þDVX� DOJRULWPXV� VWUiYL� SRNXVPL
Y] DKRYD �N�VHEH�VpPDQWLFN\�QHV~YLVLDFH�GiWD��.DåGê�MHGHQ�NURN�Y�NWRURP�WDNêWR�V\VWpP
UHDJXMH�QD�YVWXS�VYRMtP�YêVWXSRP�VD�Y\]QDþXMH�H[SRQHQFLiOQRX�YêSRþWRYRX�]ORåLWRV RX
RG��G åN\�VpPDQWLFNHM�Yl]E\�PHG]L�GiWDPL��NWRU~� WUHED�RGKDOL ��7êP��åH�RþDNiYDPH�RG
V\VWpPX� SOQHQLH� QHMDNHM� QiURþQHM� ~ORK\�� GiYDPH� PX� YODVWQH� RGKDOL � GOK~� UH D]
VpPDQWLFNêFK� Yl]LHE� PHG]L� MHKR� GiWDPL�� þR� Y]K DGRP� QD� H[SRQHQFLiOQ\� FKDUDNWHU
YêSRþWRYHM� ]ORåLWRVWL� WRKWR� SURFHVX�� PX� QHGiYD� ãDQFX� VWLKQ~ � WR� Y�UHiOQRP� þDVH�
3DUDGR[QH�UR]VDK�GiW��L�NH �QHSULVSLHYD�N�YêSRþWRYHM�]ORåLWRVWL�DNR�H[SRQHQW�DOH�OHQ�DNR
]iNODG�� � VD� XNi]DO� E\ � HãWH� DåãtP� RULHãNRP�� OHER� Y�UHiOQ\FK� DSOLNiFLiFK� UDVWLH� GR
Y\VRNêFK�þtVLHO��9�FHONX�PRåQR�SRYHGD ��åH� WDNêPWR�VS{VRERP�VD�Gi�Y\YLQ~ � LED� WDNê



V\VWpP��NWRUê�SUDFXMH� V�PiOR� IDNWDPL� D�UREt�QDG�QLPL� ]iYHU\�QHY\åDGXM~FH�GOKp� ~YDK\�
9�DSOLNiFLiFK� SUDFXM~FLFK� Y�G\QDPLFNRP� SURVWUHGt� WX� YåG\� KUR]t�� åH� NêP� V\VWpP
Y\SRþtWD�þR�SRGQLNQ~ �� WHQWR�]iPHU� MH�Xå�QHDNWXiOQ\��&HONRP�SULURG]HQH�VD� WHGD�P{åX
Y\VN\WQ~ � DSOLNiFLH�� NWRUp� XYHGHQêP� VS{VRERP� Y{EHF� QLH� MH� PRåQp� ]UHDOL]RYD
�SUtNODGRP�WX�P{åH�E\ �REODV �PRELOQHM�URERWLN\��

ýDV �XPHOHM�LQWHOLJHQFLH�VD�SUHWR�Y\GDOD�LQêP�VPHURP��VOHGXM~F�GUXK~�XYHGHQ~
PRåQRV �� W�M�� SRXåtYD � ãSHFLDOL]RYDQp�DOJRULWP\�� ,�NH � ]DþLDWN\� VD� WêNDOL� MHGQRGXFKêFK
V\VWpPRY��WiWR�QRYi�XPHOi�LQWHOLJHQFLD�VD�WêP�Y\GDOD�QD�FHVWX�YHG~FX�GR�SUtNUHKR�NRSFD
QD� NWRURP� þtKDM~� SUREOpP\� VSRMHQp� V�EXGRYDQtP� NRPSOH[QêFK� V\VWpPRY� D�QD� NWRUê� VD
VQDåt�QH]iYLVOH�QD�QHM�Y\J~ D �VYRM�V\]LIRYVNê�NDPH �VRIWZDURYp�LQåLQLHUVWYR��=iNODGQp
SURVWULHGN\�� NWRUp� SUL� OH]HQt� QD� WHQWR� NRSHF� SRXåtYD� XPHOi� LQWHOLJHQFLD� D�VRIWZDURYp
LQåLQLHUVWYR�þDVRP�VSO\QXOL�D�GDOL�Y]QLN�DJHQWRP�D�PXOWLDJHQWRYêP�V\VWpPRP��1Lþ�PHQHM
L�Y�UiPFL� WRKWR� V~ERUX� LPSOHPHQWDþQêFK� SODWIRULHP� H[LVWXM~� MHPQp� D�G{OHåLWp� UR]GLHO\�
3RG D�Qi]RUX�DXWRUD�VD�SUiYH�QD�SROL�XPHOHM�LQWHOLJHQFLH�REMDYLOL�SURJUHVtYQH�P\ãOLHQN\�
NWRUp� E\�PRKOL� RERKDWL � V~þDVQê� DU]HQiO� YêYRMRYêFK� PHWyG� VRIWZDURYpKR� LQåLQLHUVWYD
D�SRP{F � PX� V�MHKR� QLHNWRUêPL� YiåQ\PL� SUREOpPDPL�� NWRUp� V~� V~KUQQH� R]QDþRYDQp
Qi]YRP�ÄVRIWZDURYi�NUt]D³�

��� 6RIWZDURYi�NUt]D

6RIWZDURYi�NUt]D�VSUHYiG]D�SURMHNW\�VRIWZDURYêFK� LQåLQLHURY�RG�GRE\��NHG\� LP�SRNURN
XPRåQLO� EXGRYD �GLVWULEXRYDQp� V\VWpP\�� þL� Xå� ]�K DGLVND�NRPXQLNiFLH�PHG]L� SURFHVPL
Y�UiPFL� MHGQpKR� SRþtWDþD� QD� Ei]H� PRGHUQHMãtFK� RSHUDþQêFK� V\VWpPRY� DOHER� Y�PHG]L
YLDFHUêPL� SRþtWDþPL� QD� Ei]H� SRþtWDþRYêFK� VLHWt��+DUGZDUH� D�RSHUDþQp� V\VWpP\� VD� VWDOL
YKRGQp�SUH�EXGRYDQLH�NRPSOH[QêFK�V\VWpPRY�D�VDPR]UHMPH�L�]iXMHP�R�WDNp�V\VWpP\�ERO�
QDNR NR�RGEUHPH XM~� XGt�QLHOHQ�RG�MHGQRWOLYêFK�þLQQRVWt��DOH�RG�FHOêFK�REODVWt�þLQQRVWt�
0iORNWR�YWHG\�SRP\VOHO�QD�WR��åH�SRVWDYL �MHGHQ�VWRSRVFKRGRYê�GRP�MH�QLHþR�FHONRP�LQp
DNR� SRVWDYL � VWR� MHGQRSRVFKRGRYêFK�� %H]WDN� VD� VWDYDOL� QDMSUY� GYRM��� WURM��� ãWYRU�
SRVFKRGRYp�GRP\�D�YåG\�VD�QD�SUHNRQDQLH�QDVOHGRYQHM�YêãN\�QDãOR�QHMDNp�ULHãHQLH��8å
YWHG\� YãDN� EROR� MDVQp�� åH� DN� FKFH� QLHNWR� WURMSRVFKRGRYê� GRP� SUHVWDYD � QD
Sl SRVFKRGRYê�� PXVt� ]E~UD � WURMSRVFKRGRYê� D�SRVWDYL � Sl SRVFKRGRYê�� $� þDVRP� WR
]DãOR� WDN� DOHNR�� åH� WUHED� E~UD � VWRSRVFKRGRYê� GRP� DN� MH� WUHED� SRVWDYL � DM� VWUHãQ~
QDGVWDYEX�� ED� HãWH� DOHM�� åH� QDSOiQRYDQê� GYHVWRSRVFKRGRYê� GRP� VD� GRVWDYLD� OHQ� GR
VWRSl GHVLDWHKR�SRVFKRGLD� D�DM� WDN� VD� RG� VWR� GYDGVLDWHKR� SRVFKRGLD� QHRGSRU~þD� EêYD �
OHER�WDP�þDVWR�RGSDGiYDM~�EDONyQ\��$OH�GRV �PHWDIRU��9\WYRUHQLH�NDåGpKR�NRPSOH[QpKR
V\VWpPX� Y\åDGXMH� SRVWXSQp� LPSOHPHQWRYDQLH� YH NpKR� PQRåVWYD� NQLåQtF� D� SURJUDPRY�
NWRUp�VL�PHG]L�VHERX�Y\PLH DM~�PQRåVWYR�GiW��7iWR�LPSOHPHQWiFLD�VSRþtYD�YR�Y\WYRUHQt
NyGRY� WêFKWR� NQLåQtF� D� SURJUDPRY� D�Y�SRþLDWRþQRP� LQLFLDOL]RYDQt� XUþLWHM� þDVWL� GiW�
ÒVNDOLH� WRKWR� SRþtQDQLD� VSRþtYD� Y�WRP�� åH� KR� ]�PQRKêFK� SUtþLQ� QLH� MH� PRåQp� GHWDLOQH
QDSOiQRYD �D�XUREL �MHGQêP�G\FKRP�DNR�FHORN��5REt�VD�YåG\�SRVWXSQH��V\VWpP�MH�Xå�YR
Ii]H�YêYRMD�SRGURERYDQê�UR]ãtUHQLDP�D�PRGLILNiFLiP��9�HãWH�YlþãRP�PHUDGOH�VD�REMDYLD
SR�QDVDGHQt�V\VWpPX��NH �VD�GRVWDQH�GR�LQWHUDNFLH�V�XåtYDWH RP��6N~VHQRV �KRYRUt��åH�SUL
NDåGHM�PRGLILNiFLL�VD�NyG�]QHKRGQRFXMH�Y�WRP�]P\VOH��åH�XUREL � DOãLX�PRGLILNiFLX�Gi
YlþãLQRX�YLDF�SUiFH�QHå�XUREL �SUHGFKiG]DM~FX�D�åH�SR�þDVH�VL�Xå�QLNWR�QHWU~IQH�GR�NyGX
QLHþR�SULGD �±� DN� VL� WU~IQH�� YêVOHGRN�QHEXGH� IXQNþQê��ýDV�RG�þDVX� MH� WHGD� QHY\KQXWQp
PLHVWR� PRGLILNiFLH� ]DKRGL � XUþLW~� þDV � NyGRY�� Y\WYRUL � MX� RG]QRYD� D�RVWDWQp� NyG\
SULVS{VREL �Y]K DGRP�QD�W~WR�PRGLILNiFLX�

0HWyG\� ERMD� SURWL� WRPXWR� QHGXKX� VD� Y�VRIWZDURYRP� LQåLQLHUVWYH� ]DNODGDM~
SUHYDåQH�QD�IDNWH��åH�þtP�YLDF�SR]RUQRVWL�VD�NyGRYDQLX�YHQXMH�SUL�Y\WYRUHQt�NyGRY��WêP



SRPDOãLH�VD�]QHKRGQRFXM~��=D�YH PL�SHUVSHNWtYQH�VD�SRYDåXM~�PHWyG\�XPRå XM~FH�þDV
WHMWR�SUiFH�SUHQLHV �QD�YêYRMRYp�SURVWULHGN\��þR�XPRåQt�Y�NRQHþQRP�G{VOHGNX�Y\QDORåL
GR�NyGRYDQLD�YLDF�SUiFH��8ND]XMH�VD�YãDN��åH�Y�åLDGQRP�SUtSDGH�QHGRNiåX�WLHWR�WHFKQLN\
]QHKRGQRFRYDQLX�]DEUiQL ��GRNiåX�KR�LED�VSRPDOL ��$NWXiOQRX�VD�VWiYD�WHGD�RWi]ND��þL�E\
QHEROR� PRåQp� Y\QiMV � LQ~� ãSHFLILFNHMãLX� SRGREX� NyGRY�� NWRUi� E\� WDNpPXWR
]QHKRGQRFRYDQLX�QHSRGOLHKDOD�

-H� WHGD� PRåQp� K DGD � U{]QH� SRGRE\� SUH� NyG\� �YlþãLQRX� XYD RYDQtP� XUþLWêFK
REPHG]XM~FLFK� SRGPLHQRN��� VN~ãD � QD� LFK� ]iNODGH� Y\WYiUD � V\VWpP\� D�YLDFPHQHM
LQWXLWtYQH� Y\KRGQRFRYD � NWRUi� IRUPD� NyGRY� XPRå XMH� EXGRYD � þR� QDMNRPSOH[QHMãLH
V\VWpP\��9HGHFNHMãLH�E\�YãDN�EROR�QiMV �WHyULX�NyGRYDQLD�SURJUDPRYêFK�V\VWpPRY��NWRUi
E\� GRNi]DOD� ]DFK\WL � SR]RURYDQp� ]QHKRGQRFRYDQLH� D�R�QDYUKRYDQêFK� DUFKLWHNW~UDFK
H[DNWQH� XNi]D � QDNR NR� VD� LFK� ]QHKRGQRFRYDQLH� GRWêND�� äLD �� WDN~� WHyULX� VD� GRVLD
QHSRGDULOR�QiMV ��'RPQLHYDPH�VD�YãDN��åH�MH�PRåQp�MX�QDYUKQ~ ��SULþRP�N ~þRY~�~ORKX
E\�Y�QHM�PDO�KUD �IDNW��åH�SUL�PRGLILNiFLiFK�NyGRY�PXVt�SURJUDPiWRU�þDVWR�]D]QDPHQD
Y�V\QWDNWLFNHM�SRGREH�QLHOHQ�SULDPH�VpPDQWLFNp�Y] DK\��DOH�DM�Y] DK\�]tVNDQp�QD�]iNODGH
WUDQ]LWtYQRVWL�� $NRQiKOH� VD� SURJUDPiWRU� GRVWDQH� SUL� NyGRYDQt� GR� SR]tFLH�� NH � PXVt
VWUiåL � L� QHSULDPH� � Y] DK\�� MH� OHQ� RWi]NRX� þDVX�� NHG\�PX� WR� SUHUDVWLH� FH]� KODYX�� 7iWR
WHyULD�E\�WHGD�PDOD�]DFK\WL ��åH�

�� SRNLD �Y] DK\�QH]DEXGXMHPH�H[SOLFLWQH��GRVWDQHPH�V\VWpP��NWRUpKR�NyGRYi�SRGRED
QHSRGOLHKD� ]QHKRGQRFRYDQLX�� DYãDN� SODWtPH� ]D� WR� NDWDVWURIiOQRX� YêSRþWRYRX
]ORåLWRV RX��SRFKiG]DM~FRX�]�WRKR��åH�VL�WLH�Y] DK\�PXVt�V\VWpP�ViP�VSRþtWD �

�� SRNLD � Y] DK\� ]DEXGXMHPH� H[SOLFLWQH�� GRVWDQHPH� V\VWpP�� NWRUpKR� NyGRY~
SRGREX� SRVWLKXMH� ]QHKRGQRFRYDQLH�� WêP� YlþãLH� þtP� QHSULDPHMãLH� VpPDQWLFNp
Y] DK\�PXVtPH�H[SOLFLWQH�V\QWDNWLFN\�Y\MDGURYD �

=Gi� VD� E\ � WHGD� QiGHMQp� K DGD � WDN~� DUFKLWHNW~UX�� Y�NWRUHM� SURJUDPiWRU� VOHGXMH� OHQ
SULDPH�Y] DK\�D�SUtSDGQH� �D�NDFtUVND�P\ãOLHQND� MH� WX��QD�VOHGRYDQLH�PQRKêFK�Y] DKRY
YR� VYRMLFK� NyGRFK� ~SOQH� UH]LJQXMH�� 6DPR]UHMPH� Y\YVWiYD� WX� RWi]ND� DNR� SRWRP� P{åH
]DEH]SHþL ��åH�MHKR�YêWYRU�EXGH�UREL �WR��þR�EROR�SOiQRYDQp��1Xå�QD�WR�PXVt�SRXåL �LQ~
WHFKQLNX�� PLHVWR� VOHGRYDQLD� Y] DKRY� Y�NyGRFK� D�QiVOHGQHM�� þDVWR� SRFK\EQHM�� SUHGLNFLH
LFK� VSUiYDQLD�� P{åH� VOHGRYD � JOREiOQH� VSUiYDQLH� V\VWpPX� SRþDV� MHKR� ODGHQLD� SUL� MHKR
LQNUHPHQWiOQRP� YêYRML�� $E\� YãDN� WRWR� VSUiYDQLH� EROR� GRVWDWRþQH� WUDQVSDUHQWQp
D�RG]UNDGORYDOR�FHONRYp�SUHMDY\�V\VWpPX��PXVt�E\ �LQNUHPHQWiOQ\�YêYRM�SRGVWDWQH� LQiþ
RUJDQL]RYDQê��þR�Pi�GRSDG�DM�QD�YQ~WRUQ~�ãWUXNW~UX��QHãHWULDF�SULWRP�DQL�QLHNWRUp�YåLWp
SURJUDPiWRUVNp�SUDYLGOi�

3UiYH� Y�WêFKWR� RK DGRFK� VSRþtYD� JHQLDOLWD� VXEVXPSþQHM� DUFKLWHNW~U\� �%URRNV
����SRXåLWHM�Y�PRELOQHM�URERWLNH�Y�GUXKHM�SRORYLFL����W\FK�URNRY��9�REODVWL�VRIWZDUH�VtFH
WLHå�QDVWDO�E~UOLYê�UR]YRM�SRGQLHWHQê�WêPL�LVWêPL�P\ãOLHQNDPL��NWRUp�YLHGOL�N�Y\QiMGHQLX
VXEVXPSþQHM� DUFKLWHNW~U\� D�WHQWR� YêYRM� YLHGRO� N�Y]QLNX� QHSUHEHUQpKR� PQRåVWYD
PXOWLDJHQWRYêFK�V\VWpPRY��DOH�EH]�WHMWR�G{OHåLWHM�MHPQ{VWN\�

���0XOWLDJHQWRYp�V\VWpP\

0XOWLDJHQWRYp� V\VWpP\� Y]QLNOL� QD� UR]KUDQt� WDNPHU� YãHWNêFK� GLVFLSOtQ� PDM~FLFK� QLHþR
GRþLQHQLD� V�SRþtWDþPL��=iNODGQêP�KQDFtP� LPSXO]RP�EROD� VQDKD� R� WYRUEX�PRGXOiUQ\FK
V\VWpPRY�� NWRUp� E\� EROL� VFKRSQp� ]DFK\WL � ãWUXNW~URYDQRV � SURFHVRY� Y�QLFK
SUHELHKDM~FLFK��9�XPHOHM� LQWHOLJHQFLL� VD� WR�SUHMDYLOR�REGREtP�SURGXNXM~FLP�KHVOi�SURWL



UHSUH]HQWiFLt�� ]D� EXGRYDQLH� MHGQRGXFKãtFK� DOH� UHiOQH� IXQJXM~FLFK� V\VWpPRY�� ]D
DOWHUQDWtYQH�GHNRPSR]tFLH�V\VWpPRY��þL�SRXåtYDQLD�PHWyG\�]GROD�±�QDKRU�SUL�LFK�WYRUEH�
6�XUþLWêP� RGVWXSRP� WR� YãDN� P{åHPH� FKiSD � DNR� VQDKX� R�K DGDQLH� WDNHM� PRGXOiUQHM
ãWUXNW~U\��NWRUi�E\�]DEH]SHþLOD�

�� DE\�EROL�N�VHEH�Y] DKRYDQp�LED�VpPDQWLFN\�SUtEX]Qp�GiWD
�� DE\�MHGQRWOLYp�VpPDQWLFNp�Y] DK\�]DEH]SHþRYDOL�ãSHFLDOL]RYDQp�DOJRULWP\

7LHWR� VOHGRYDQp� YODVWQRVWL� SULYLHGOL� þDV � XPHOHM� LQWHOLJHQFLH� GR� ~]NHKR� NRQWDNWX
V�NRPXQLNiFLRX� PHG]L� SURFHVPL��NRQNXUHQþQêP� REMHNWRYR� RULHQWRYDQêP
SURJUDPRYDQtP� D� LQêPL� IRUPDPL� PRGXODULW\� GHFHQWUDOL]RYDQêFK� SURJUDPRYêFK
V\VWpPRY�� 8PHOi� LQWHOLJHQFLD� VD� YþOHQLOD� GR� SU~GX�� NWRUê� GDO� Y]QLNQ~ � YH NpPX
PQRåVWYX� IUDNFLt� V�U{]Q\P� VWXS RP� UHOHYDQWQRVWL� N�XPHOHM� LQWHOLJHQFLL�� +UDQLFH� PHG]L
WêPLWR�IUDNFLDPL�V~�WDNp�QHMDVQp�D�WHUPLQROyJLD�QLPL�SRXåtYDQi�WDN�YDULDELOQi��åH� DåNp
MH�LFK�þR�L�OHQ�UR]XPQH�NDWHJRUL]RYD ��3UREOpP�MH�LFK�DM�VSRORþQH�SRPHQRYD ��1RYi�8,�
'LVWULEXRYDQi� 8,�� VRFLRURERWLND�� VRIWZDURYt� DJHQWL�� þL� PXOWLDJHQWRYp� V\VWpP\� V~� VN{U
Qi]Y\�þDVWt�QHå�FHONX��REVDKXM~FH�QDY\ãH�N�QiãPX�SRQtPDQLX�SUREOHPDWLN\� LUHOHYDQWQê
EDODVW��3RNLD �VL�PiPH�SUHGVD�OHQ�Y\EUD �XUþLWê�VSRORþQê�Qi]RY��SULNOi DPH�VD�N�Qi]YX
ÄPXOWLDJHQWRYp� V\VWpP\³�� 9lþãLQD� WêFKWR� IUDNFLt� VD� ]DPHUDOD� QD� SUH� X� YODVWQ~� þDV
SURVWULHGNRY�� NWRUêPL� VD� VQDåt� RERKDWL � WUDGLþQp� VRIWZDURYp� þL� URERWLFNp� SURGXNW\
D�SRYêãL � LFK� QD� QHMDN~� Y\ããLX� NYDOLWX�� 1LHNWRUp� NODG~� G{UD]� QD� QRUPDOL]iFLX
NRPXQLNiFLH�PHG]L� SURFHVPL� �.40/�� ),3$��� LQp� QD�PRELOLWX� DOJRULWPRY� �7HOHVFULSW��
DOãLH� QD� VRIWZDURYp� �'(6,5(�� %',�� þL� URERWLFNp� DUFKLWHNW~U\� �VXEVXPSþQi

DUFKLWHNW~UD��� .DåGi� ]�WêFKWR� IUDNFLt� SRQ~ND� XUþLW~� DUFKLWHNW~UX�� W�M�� XUþLWê� W\S
]iNODGQêFK� VWDYHEQêFK� NDPH RY�� SUDYLGOi� SUH� ]O~þHQLH� LFK� MHGQRWOLYêFK� SUHMDYRY� GR
FHONRYpKR� SUHMDYX� D�PHWyGX� DNR� ]�QLFK� WYRUL � V\VWpP�� Y\]QDþXM~FL� VD� XUþLWêPL
]DXMtPDYêPL�YODVWQRV DPL�

$JHQWL

1D]HUDQLH� QD� ]iNODGQê� VWDYHEQê� NDPH � V\VWpPRY� MH� Y�UiPFL� YãHWNêFK� IUDNFLt� ]KUXED
URYQDNp�� 6YRUQH� KR� QD]êYDM~� DJHQW� D�EH]� RK DGX� QD� WR�� þR� VL� QD� RP� QDMYLDF� FHQLD
�DXWRQyPQRV ��YQ~WRUQ~�VWDYEX��PRELOLWX��NRPXQLNDþQp�UR]KUDQLH��«��UR]XPHM~�SRG�QtP
QLHþR�� þR� QHXVWiOH� �UHVS�� RSDNRYDQH�� YQtPD� VYRMH� SURVWUHGLH�� QD� ]iNODGH� WRKR� YROt
DNFLH�� NWRUp� Pi� YR� WRPWR� SURVWUHGt� Y\NRQD �� DE\� VD� GRVLDKRO� VWDQRYHQê� FLH
D�QiVOHGQH�WLHWR�DNFLH�Y\NRQiYD��PRG��'RUDQ������ �3ULWRP�SRG�SURVWUHGtP�VD�UR]XPLH
QLHOHQ� QDSU�� I\]LFNp� RNROLH� PRELOQpKR� URERWD�� DOH� þRNR YHN�� N�þRPX� P{åH� DJHQW
SULVWXSRYD � EH]� QiVOHGQpKR� ]DEORNRYDQLD� MHKR� ULDGHQLD�� 3UL� LQWHUDNFLL� �W�M�� YQtPDQtP
D�Y\NRQiYDQtP�DNFLt��DJHQWD�V�SURVWUHGtP�P{åH�tV �VSUDYLGOD�R

�� SULMtPDQLH�VLJQiORY�]R�VHQ]RUD��YVWXSQpKR�]DULDGHQLD��DOHER�Y\VLHODQLH�VLJQiORY
QD�DNWXiWRU��PRWRU���YêVWXSQp�]DULDGHQLH�

�� �SULDPX��NRPXQLNiFLX�V�LQêPL�DJHQWDPL��W�M��SUtMHP�DOHER�Y\VODQLH�VSUiY\
�� þtWDQLH� D�]iSLV� ]GLH DQêFK�GiW� �QHSULDPX�NRPXQLNiFLX��� UHDOL]RYDQ~�RE\þDMQH

DNR� Y\VODQLH� VSUiY\� D�SUtMHP� RGSRYHGH� QD� ãSHFLiOQ\� SURFHV� VWHOHV XM~FL
SURVWUHGLH

3ULWRP�YR�YãHWNêFK�SUtSDGRFK�SULVWXSXMHPH�NX� NDåGHM� YVWXSQHM� LQIRUPiFLL� DNR� NHE\� MX
DJHQW�YQtPDO�XUþLWêP�UHFHSWRURP�D�NX�NDåGHM�YêVWXSQHM�DNR�NHE\�DJHQW�Y\NRQDO�QHMDN~
DNFLX�XUþLWêP�HIHNWRURP��=�K DGLVND�YQ~WUD� DJHQWD�� NWRUp� ]DEH]SHþXMH�YR EX� DNFLH��Pi
WHGD�YVWXS�L�YêVWXS�URYQDN~�SRYDKX�EH]�RK DGX�QD�NRQNUpWQ\�VS{VRE�LQWHUDNFLH�



6S{VRE��DNêP�MH�WRWR�YQ~WUR�DJHQWD�UHDOL]RYDQp��W�M��SRYDKD�DOJRULWPX��NWRUê�YROt
DNFLH�� XUþXMH� GUXK� DJHQWD�� 1D� SUYê� SRK DG� VD� P{åH� WiWR� SRYDKD� ]GD � QHSRGVWDWQi�
QDNR NR�DJHQW�MH�IRUPDOL]RYDWH Qê�QDSU��IXQNFLRX��NWRUi�KLVWyULL�YVWXSRY�SULUD XMH�XUþLWê
YêVWXS�� 1iP� YãDN� QHMGH� R� VN~PDQLH� YêSRþWRYHM� VLO\� DOHER� LQHM� SRGREQHM� YODVWQRVWL
XYDåRYDQpKR� V\VWpPX�� DOH� R�K DGDQLH� VS{VRERY�� DNR� KR� WYRUL � �SURJUDPRYD �� Y\YtMD ��
6S{VRE�YR E\�DNFLH�MH�]�WRKWR�SRK DGX�N ~þRYê��1LHNWRUp�IUDNFLH�YNODGDM~�GR�DJHQWD�FHOê
WUDGLþQê� V\VWpP� D� ÄDJHQWRYRV ³� VD� WêP� SiGRP� VWiYD� LED� QiVWURMRP� QRUPDOL]RYDQHM
NRPXQLNiFLH� U{]Q\FK� WUDGLþQêFK� V\VWpPRY�� ,Qp� REPHG]XM~� WYDU� YVWXSRY� D�YêVWXSRY
YVWXSXM~FLFK� GR� SURFHVX� YR E\�� W�M�� GHILQXM~� XUþLWê� MD]\N�� þL� SURWRNRO�� DOãLH� ]DVH
GHILQXM~� WYDU� YROLDFHKR� DOJRULWPX�� XYD XM~� QD � XUþLWp� REPHG]HQLD�� SUtSDGQH� SRXåtYDM~
MHGLQê�SHYQê�DOJRULWPXV�Y�U{]Q\FK�NRQILJXUiFLiFK��

DOãtP� G{OHåLWêP� SDUDPHWURP� DJHQWD� MH� VS{VRE� DNêP� MH� GR� MHKR� YQ~WUD� ]DKUQXWê
FLH ��3RNLD �VL�DJHQW�EXGXMH�QD�]iNODGH�KLVWyULH�YVWXSRY�XUþLW~�UHSUH]HQWiFLX�D�SRXåtYD�QD
WR�MHGQRWQê�Y\MDGURYDFt�SURVWULHGRN��MH�PRåQp�WêPWR�SURVWULHGNRP�H[SOLFLWQH�Y\MDGUL �DM
FLH �� 3UH� WDNpKRWR� DJHQWD� VD� XMDOR� SRPHQRYDQLH� FLH DYHGRPê�� W�M��GHOLEHUDWtYQ\� DJHQW
D�MH� YH PL� RE ~EHQRX� D�UR]ãtUHQRX� SODWIRUPRX� �QDMPl� Y�UiPFL� GLVWULEXRYDQHM� 8,�
�*RRGZLQ������([SOLFLWQp�Y\MDGUHQLH�FLH D�PX�XPRå XMH�YROL �DNFLX�QDSUtNODG�YêEHURP
]R�YãHWNêFK�PRåQêFK�DNFLt�QD�]iNODGH�SUHGYtGDQLD�LFK�QiVOHGNRY��7R�MH�QD�MHGQHM�VWUDQH
Y�]KRGH�V�WêP�DNR�SUHELHKD��UHVS��DNR�VL�SUHGVWDYXMHPH��åH�SUHELHKD��ULHãHQLH�SUREOpPRY
Y�QDãHM�P\VOL�� DYãDN�QD� VWUDQH�GUXKHM�RG� WUDGLþQêFK� V\VWpPRY�XPHOHM� LQWHOLJHQFLH� VD� WR
OtãL� LED�Y�WRP�� åH�Y�UiPFL� MHGQRWOLYêFK�DJHQWRY� MH�PRåQp�SRXåtYD � U{]QX� UHSUH]HQWDþQ~
SODWIRUPX� D� ãSHFLDOL]RYD � DOJRULWP\� SUHGYtGDQLD� QiVOHGNRY� DNFLt�� 3UiFD� V\VWpPX
]ORåHQpKR�]�WDNêFKWR� MHGQRWLHN�Y�UHiOQRP�þDVH� MH� WLHå�GRV �RWi]QD�� ,GH� WX�R�WR��QDNR NR
DJHQW�QiVOHGN\�PRåQêFK�DNFLt�GRP\VOt�

$N� ]DþQH� NYDOLWX� YR E\� DNFLH� SRVXG]RYD � SRG D� DOãLHKR�PRåQpKR� YêYRMD� D�EXGH
]LV RYD �� þL� VNXWRþQH� SRYHGLH� N�FLH X�� QHP{åH� E\ � R�SUiFL� Y�UHiOQRP� þDVH� DQL� UHþL�
1DY\ãH� WR� EXGH� Y�UR]SRUH� V�WêP�� åH� QDYUKXMHPH� ]D� ]iNODGQê� VWDYHEQê� NDPH
LQWHOLJHQWQêFK� V\VWpPRY� QLHþR�� þR� YLH� ULHãL � SUREOpP\� �W�M�� SRVWDYL � DGHNYiWQ\� SOiQ� QD
]iNODGH� YQ~WRUQêFK� YLUWXiOQ\FK� SRFKRGRY�� D�SULWRP� SR]QiPH� YH D� åLYêFK� V\VWpPRY�
NWRUp�VD�QHãWtWLPH�QD]êYD �LQWHOLJHQWQêPL�D�ULHãL �SUREOpP\��Y�QDPL�SRXåtYDQRP�XåãRP
Yê]QDPH� VORYD�� Y{EHF� QHYHGLD�� 9�LVWêFK� SUtSDGRFK� E\� WHGD� FHORN� PDO� PD � PHQãLH
VFKRSQRVWL�QHå�MHKR�þDVWL��=DXMtPDYp�E\�EROR�GRVLDKQX �VN{U�RSDN�

$N� GHOLEHUDWtYQ\� DJHQW� Y\KRGQRWt� LED� XUþLWp� NYDQWLWDWtYQH� XND]RYDWHOH� SULDP\FK
QiVOHGNRY��]UHMPH�KR�WR�SUtOLã�QH]GUåt��DYãDN�QD�GUXKHM�VWUDQH�VD�FLH �SUH KR�VWiYD�PHQHM
G{OHåLWê� QHå� V~ERU� WULNRY� QD� SUHGYtGDQLH� QiVOHGNRY� DNFLt�� 3RNLD � EXGH� WHQWR� V~ERU
GRVWDWRþQH� ãSHFLDOL]RYDQê�� EXGH� GREUH� IXQJRYD � LED� SUH� WHQWR� FLH � D�SUH� QLMDNê� LQDNãt�
6SRPtQDQp� WULN\� VD� Y� KUDQLþQRP� SUtSDGH� VWDQ~� LPSOLFLWQêP� Y\MDGUHQtP� H[SOLFLWQH
Y\MDGUHQpKR� FLH D�� 3RNLD � VL� SUHVWDQ~� YãtPD � FLH � ~SOQH�� DJHQW� SUHVWiYD� E\
GHOLEHUDWtYQ\P�D�VWiYD�VD�DJHQWRP��SUH�NWRUpKR�VD�XMDOR�SRPHQRYDQLH�UHDNWtYQ\�

5HDNWtYQL�DJHQWL�V~�]DORåHQt�QD�SUHGVWDYH�R� DGHNYiWQ\FK�SRGYHGRPêFK� UHDNFLiFK�
5HDNWtYQ\�DJHQW�SUDFXMH�VS{VRERP�ÄXUREtP�WRWR��OHER�VRP�Y�VLWXiFLL��NHG\�VD�WR�URELHYD³
QD� UR]GLHO� RG� GHOLEHUDWtYQHKR�� SUH� NWRUpKR� SODWt� ÄXUREtP� WRWR�� OHER� FKFHP� GRVLDKQX
WDPWR� D�WDNWR� WR� �VQi �� GRVLDKQHP³�� +RYRUt� VD�� åH� NêP� GHOLEHUDWtYQ\� DJHQW� VD
ÄUR]KRGXMH³�� UHDNWtYQ\� ÄUHDJXMH³� �.HOHPHQ� ���� ±� L�NH � WX� Y� SRGVWDWH� LGH� VSRMLWp
VSHNWUXP��NWRUp�VD�SRODUL]XMH�LED�Y�UiPFL�VQDK\�R�NDWHJRUL]iFLX�

�����������������������������������������������������
�� 3RVOHGQH� PHQRYDQp� P{åH� VD� ]GD � Y�UR]SRUH� V�GUXKRX� SRåDGRYDQRX� YODVWQRV RX�� W�M�� DE\� MHGQRWOLYp
VpPDQWLFNp�Y] DK\� ]DEH]SHþRYDOL� ãSHFLDOL]RYDQp� DOJRULWP\��7LHWR� ãSHFLDOL]RYDQp� DOJRULWP\� YãDN� QHPXVtPH
]WRWRå RYD � V�DOJRULWPDPL� SUH� YR EX� DNFLH��1LHNR NR� DJHQWRY� SRXåtYDM~FLFK� WHQ� LVWê� DOJRULWPXV� QD� YR EX
DNFLH�P{åH� VSRORþQêPL� VLODPL� UHDOL]RYD � ãSHFLDOL]RYDQê� DOJRULWPXV�� 3RåDGRYDQi� ãSHFLDOL]RYDQRV � VD� WHGD
QHPXVt�REMDYL �Y�]iNODGQêFK�VWDYHEQêFK�NDPH RFK�V\VWpPX��DOH�Då�SUL�VWDYEiFK�]�QLFK�SRVWDYHQêFK�



5HDNWtYQ\�DJHQW�MH�LED�V~ERURP�WULNRY�GHILQXM~FLFK��þR�VD�]D�DNêFK�RNROQRVWt�URELHYD
QD�GRVLDKQXWLH�MHGLQpKR�FLH D��2�WRPWR�FLHOL�QHPi�DQL�SRWXFK\��OHER�QHPi�SRWXFK\�Y{EHF
R�QLþRP��1D�UHFHSWRURFK��YVWXSRFK��QHXVWiOH�SULMtPD�VLJQiO\��QD�NWRUp�VD�YUKi�DOJRULWPXV
SHYQH�QDGUiWRYDQê�Y�MHKR�YQ~WUL��QiVOHGNRP�þRKR�VD�SURGXNXM~�VLJQiO\�QD�MHKR�HIHNWRU\
�YêVWXS\��� 1D� WHQWR� DOJRULWPXV� MH� PRåQp� NOiV � DOãLH� RKUDQLþHQLD�� 6�MHGQRGXFKRV RX
YR E\� DNFLH� VD� SULWRP� GRVWiYDPH� QD� KUDQLFH� PRåQRVWt�� NGH� ]GDQOLYR� KUR]t�� åH� ]�WDN
MHGQRGXFKêFK� HOHPHQWiUQ\FK� MHGQRWLHN� EXGH� SUREOpP�Y\EXGRYD � ]ORåLWê� V\VWpP�� W�M�� åH
DN� WR� Y{EHF� EXGH� PRåQp�� EXGH� WR� DåãLH� QHå� SUL� SRXåLWt� ]ORåLWHMãtFK� HOHPHQWiUQ\FK
MHGQRWLHN��-HGQR�]�WêFKWR�RKUDQLþHQt�MH�SRXåtYDQLH�YQ~WRUQpKR�VWDYX�DJHQWD��$OJRULWPXV
YR E\� DNFLH� QRUPiOQH� P{åH� SRXåtYD � JOREiOQX� SDPl �� NWRUi� PX� XPRå XMH� Y]LD � GR
~YDK\�QHSULDPR�DM�KRGQRW\�YVWXSRY��YêVWXSRY�D�YQ~WRUQêFK�VWDYRY�]�PLQXORVWL��3RNLD �WR
]DNiåHPH��DJHQW�VL�QHP{åH�SDPlWD �QLþ�]�SUHGFKiG]DM~FLFK�NURNRY��3DPl �P{åH�Y\XåL
OHQ� Y�MHGQRP� NURNX� DNR� MHGQRUi]RY~� SRP{FNX�� 7DNêWR� RNOLHãWHQê� DJHQW� VD� ]Y\NQH
QD]êYD �þLVWR�UHDNWtYQ\P�

0HWyG\�WYRUE\

9ê]QDP� NDåGpKR� VWDYHEQpKR� NDPH D� QHVSRþtYD� DQL� WDN� Y�WRP�� þR� VD� Gi� ]�QHKR
SRVWDYL ��DOH�KODYQH�DNR�VD�Gi�]�QHKR�VWDYD ��7HRUHWLFN\�WR�WRWLå�SRYlþãLQH�Y\FKiG]D�WDN�
åH�]�NDåGpKR� W\SX�NDPH D�VD�Gi�SRVWDYL �DNêNR YHN�GRP��3UDNWLFN\�YãDN�NDåGi� VWDYED
QDUiåD� QD� XUþLWp� RKUDQLþHQLD� Y\SOêYDM~FH� ]R� VS{VREX� DNR� VD� GRP� VWDYLD�� 1D� NDåGHM
DUFKLWHNW~UH�MH�YODVWQH�SRGVWDWQHMãLD�PHWyGD�WYRUE\�QHå�W\S�DJHQWD��QD�GUXKHM�VWUDQH�PXVt
W\S� DJHQWD� GDQ~� PHWyGX� SRGSRURYD � �MHGQRWOLYp� V\QWDNWLFNp� ãWUXNW~U\� UHSUH]HQWXM~FH
DJHQWRY�V~�VtFH�YlþãLQRX�Y]iMRPQH�NRQYHUWRYDWH Qp��DYãDN�QLH�NDåGi�V\QWD[�MH�URYQDNR
YKRGQi� QD� SRXåtYDQLH� WYRUFRP� V\VWpPX��� 0HWyGD� WYRUE\� PXOWLDJHQWRYêFK� V\VWpPRY
SULWRP� VSRþtYD� YR�]YROHQt� � SRVWXSX� DNR� EXGRYD � YQ~WUR� V\VWpPX�� DE\� QD� SRYUFKX
SURGXNRYDO� SRåDGRYDQp� VSUiYDQLH�� 2G� WRKWR� SRVWXSX� RþDNiYDPH�� åH� QiP� QDSRYLH� DNR
V\VWpP�GHNRPSRQRYD ��W�M��DNR�KR�SUL�QiYUKX�UR]GHOL �QD�MHGQRWOLYp�þDVWL��D�DNR�WLHWR�þDVWL
SRVWXSQH� LPSOHPHQWRYD �� 3ULWRP� SRG� þDV RX� UR]XPLHPH� XUþLW~� VNXSLQX� NyGRY� D�GiW
RUJDQL]DþQH� L]RORYDQ~� RG� RVWDWQêFK��9�SUtSDGH�PXOWLDJHQWRYêFK� V\VWpPRFK� � LGH� R�WHGD
R�NyG\�D�GiWD�SULVO~FKDM~FH�XUþLWHM�VNXSLQH�DJHQWRY�

3UL� GHNRPSR]tFLL� V\VWpPX� MH� SRGVWDWQp�� NWRUp� DWULE~W\� EXG~� GiWD� D� NyG\� V\VWpPX
VSiMD � D�NWRUp� RGGH RYD �� 9�WUDGLþQêFK� V\VWpPRFK� MHGQRWOLYp� þDVWL� WYRULOL� VSUDYLGOD
DOJRULWPLFN\�SUtEX]Qp�GiWD� D�NyG\�±� LãOR�R�GHNRPSR]tFLX� IXQNFLRX�� ,QRX�PRåQRV RX� MH
RULHQWRYD �VD�QD�VpPDQWLFN~�SUtEX]QRV �NyGRY�D�GiW��'RVWDQHPH�WDN�V\VWpP�UR]GHOHQê�QD
MHGQRWOLYp�DNWLYLW\�±�GHNRPSR]tFLX�DNWLYLWRX��'HNRPSR]tFLD�IXQNFLRX�Pi�YêKRGX�Y�WRP�
åH� P{åH� E\ � URYQDNi� SUH� GYD� V\VWpP\� Y\NRQiYDM~FH� U{]QX� þLQQRV � D�WHGD� MH� PRåQp
SR]QDWN\� ]tVNDQp�SUL� MHGQRP�V\VWpPH� ]QRYX�SRXåL � SUL� V\VWpPH�GUXKRP��1DSURWL� WRPX
GHNRPSR]tFLD�DNWLYLWRX�MH�SRGREQi�LED�DN�V\VWpP\�Y\NRQiYDM~�SRGREQp�þLQQRVWL��9HGLH
VSUiYQH�GHNRPSRQRYD �V\VWpP�QD�DNWLYLW\� MH�VSUDYLGOD�XPHQLH��6LOD� WHMWR�GHNRPSR]tFLH
YãDN� VSRþtYD� Y�WRP�� åH� SRGSRUXMH� LQNUHPHQWiOQX� LPSOHPHQWiFLX� QDYUKQXWêFK� þDVWt�
8PRå XMH� ]DPHUD � VD� QDMSUY� QD� ]iNODGQp� DNWLYLW\� D�SRWRP� SRVWXSQH� DOãLH� DNWLYLW\
SULGiYD ��3ULWRP�V\VWpP�MH�YåG\�SR�SULGDQt� DOãHM�DNWLYLW\�VSXVWHQLD�VFKRSQê�D�YLHPH�DNp
VSUiYDQLH�E\�PDO�PD �SUL�GDQêFK�LPSOHPHQWRYDQêFK�DNWLYLWiFK�±�P{åHPH�KR�WHGD�ODGL
DNR�FHORN��7êP�SiGRP�QiP�QHKUR]t��åH�NH �MHGQRWOLYp��EiUV�DM�RVRELWQH�RGVN~ãDQp��þDVWL
V\VWpPX� VSRMtPH�� Y]QLNQXWê� FHORN� QHEXGH� IXQNþQê�� 7RWR� QHã DVWLH� MH� FKDUDNWHULVWLFNp
SUiYH�SUH�V\VWpP\��SUL�WYRUEH�NWRUêFK�EROD�SRXåLWi�GHNRPSR]tFLD�IXQNFLRX�

ýR� VD� WêND� LPSOHPHQWiFLH� QDYUKQXWêFK� þDVWt�� W�M�� LFK� QDNyGRYDQLD�� SDQXMH
Y�SURJUDPiWRUVNRP� VYHWH� MHGQRWQê� Qi]RU�� VSUiYQ\� SRVWXS� MH� ]KRUD� ±� QDGRO�
,PSOHPHQWiFLD�XUþLWêFK�W\SRY�PXOWLDJHQWRYêFK�V\VWpPRY�MH�YãDN�QiFK\OQi�RWULDV �L�WRXWR



SUDYGRX�� .DåGê� NRPSOLNRYDQHMãt� V\VWpP� VD� WRWLå� WYRUt� LQNUHPHQWiOQH�� 3RNLD � Y� RP
QHMDNi� þDV � Y\XåtYD� SUtWRPQRV � þDVWL� GUXKHM�� SUL� PHWyGH� ]KRUD� QDGRO� EXGH� QDMSUY
LPSOHPQWRYDQi� þDV �� NWRUi� Y\XåtYD� D�Då� SRWRP� þDV �� NWRUi� MH� Y\XåtYDQi�� 3RNLD � WHGD
FKFHPH� V\VWpP� ODGL �� PXVtPH� Y\XåtYDQ~� þDV � GRþDVQH� QDKUDGL � QHMDNêP� WULYLiOQ\P
PRGXORP�� 7DNêWR� FHORN� YãDN� QHEXGH� Y\ND]RYD � åLDGQH� UHOHYDQWQp� VSUiYDQLH� D�SUHWR
WDNpWR� ODGHQLH� QLþ� QHSRYLH� R�IXQNþQRVWL� LPSOHPHQWRYDQHM� þDVWL�� $N� YãDN� SRXåLMHPH
PHWyGX� ]GROD� ±� QDKRU�� ODGHQLH� MH� SOQH� XPRåQHQp�� 6DPR]UHMPH� WX� YãDN� KUR]t
QHEH]SHþHQVWYR�� åH� SUL� QiYUKX� QHRGKDOtPH� YãHWN\� SRWUHEQp� GHWDLO\� QD� WR�� DE\� QHVN{U
LPSOHPHQWRYDQi� þDV � GRNi]DOD� Y\XåL � VN{U� LPSOHPHQWRYDQ~�� 7RWR� QHEH]SHþHQVWYR
P{åHPH�RGVWUiQL � WêP��åH�]�SULQFtSX�QHEXGHPH� LPSOHPHQWRYD �XUþLW~� þDV �NY{OL� WRPX�
DE\� MX� QHMDNi� LQi� Y�EXG~FQRVWL� Y\XåtYDOD�� DOH� OHQ� NY{OL� VDPRWQHM� DNWLYLWH�� NWRU~
]DEH]SHþXMH��1HEXGHPH�YRSUHG�FK\VWD �åLDGQ\�LQWHUIDFH�SUH�þDVWL�Y\YtMDQp�QHVN{U��QDSU�
QHEXGHPH�UREL �åLDGQH�NQLåQLFH��3RNLD �SRWRP�EXGHPH�FKFLH �SUL� LPSOHPHQWiFLL� DOãHM
þDVWL�Y\XåL �LQ~�H[LVWXM~FX�þDV ��PXVtPH�WRWR�Y\XåLWLH�]UHDOL]RYD �QLH�WêP��åH�QRYi�þDV
EXGH�H[LVWXM~FX�þDV �ÄYROD ³��DOH�WêP�åH�QRYi�þDV �VD�ÄYRWULH³�GR�MHM�þLQQRVWL�� W�M��EXGH
LQILOWURYD � H[WHUQp� GiWD� SRXåtYDQp� H[LVWXM~FRX� þDV RX�� .H � WR� SUHYHGLHPH� GR� UHþL
PXOWLDJHQWRYêFK�V\VWpPRY��QRYi�VNXSLQD�DJHQWRY�EXGH�LQILOWURYD �SURVWUHGLD�VWiYDM~FLFK
DJHQWRY��3ULWRP�N�WHMWR� LQILOWUiFLt� QHVPLH� GRFKiG]D � QHXVWiOH�� QDNR NR�E\� WR� Y�SRGVWDWH
Y\UDGLOR�H[LVWXM~FH�þDVWL�]�LFK�S{YRGQHM�þLQQRVWL��$YãDN�SRþDV�VLWXiFLH�QD�NWRU~�S{YRGQp
þDVWL�QHYHGLD�DGHNWYiWQH�]DUHDJRYD ��MH�LQILOWUiFLD�åHODQi��DN�VD�MHM�S{VREHQtP�VSRPtQDQi
DGHNYiWQD� UHDNFLD� ]DEH]SHþt�� 7DNpWR� SULSRMHQLH� QRYHM� þDVWL� GR� V\VWpPX� Y�]iVDGH
QHRYSO\YQt� SRGLHO� VWiYDM~FLFK� þDVWt� QD� VSUiYDQt� V\VWpPX�� LED� GR� QHKR� ]DYHGLH� XUþLWp
YêQLPN\�� 7R� QiP� XPRå XMH� SUL� LQNUHPHQWiOQHM� WYRUEH� SR� NDåGRP� SULGDQt� QRYHM� þDVWL
V\VWpP�WHVWRYD �D�ODGL ��7êP�]tVNDYDPH�LVWRWX��åH�SUL� WYRUEH�VOHGXMHPH�YêVOHGQp�åHODQp
VSUiYDQLH�V\VWpPX�±�åH�SRVWXSXMHPH�VSUiYQ\P�VPHURP�D�QHVWDQH�VD�QiP��åH�SR�XNRQþHQt
WYRUE\�EXGH�V\VWpP�UREL �QLHþR�LQp�QHå�VPH�S{YRGQH�]DPêã DOL�

7HQWR�VS{VRE��NWRUê�SRXåtYD�VXEVXPSþQi�DUFKLWHNW~UD�MH�OHQ�MHGQêP�]�PQRKêFK
VS{VRERY� DNR� GRVLDKQX �� DE\� VD� QD� SRYUFKRYêFK� SUHMDYRFK� V\VWpPX� SRGLHODOD� YåG\
VSUiYQD� ]RVWDYD� MHKR� þDVWt�� 8PHQLH� Y\WYRUL �PXOWLDJHQWRYê� V\VWpP� WRWLå� VSRþtYD� SUiYH
Y�WRP�� DNR� ]DULDGL �� DE\� VD�Y�NDåGRP�RNDPLKX�DNWLYRYDOL� Wt� DJHQWL�� NWRUêFK� ]O~þHQê
SUHMDY�GiYD�QD�SRYUFKX�V\VWpPX�åHODQp�VSUiYDQLH� �0LQVN\������3ULWRP� MH�SRGVWDWQp
DNR� V~� SUHMDY\� DNWLYRYDQêFK� DJHQWRY� �W�M�� WêFK�� NWRUt� SUiYH� ]YROLOL� D�Y\NRQiYDM~� XUþLWp
DNFLH� VS{VREXM~FH� ]PHQX� Y�LFK� SURVWUHGt�� ]O~þHQp� GR� FHONRYpKR� SUHMDYX� V\VWpPX�
6SUDYLGOD�WR�Y\]HUi�WDN��åH�SRNLD �VD�Y�SURVWUHGt�V\VWpPX�QLþ�QHGHMH��Y�V\VWpPH�SUHELHKDM~
OHQ� QDM]iNODGQHMãLH� DNWLYLW\�� 7LH� V~� SRWODþHQp� Y\ããtPL� Y�RNDPLKX�� NH � SUtGH� XUþLWê
SRGQHW��=D�LVWê�þDV�SR�MHKR�RG]QHQt��NH �Xå�MH�WHQWR�SRGQHW�ÄY\EDYHQê³��Y\ããLH�DNWLYLW\
RSl � XVW~SLD� GR� ~VWUDQLD�� $NWLYLW\� WHGD� SUDFXM~� V\QFKUyQQH�� MH� PHG]L� QLPL� ]DYHGHQi
SUtVQD� KLHUDUFKLD�� (ãWH� ]DXMtPDYHMãLH� E\� SRG D� QiV� EROR� �WR� MH� DM� Y�SRGVWDWH� MHGLQi
PRGLILNiFLD� VXEVXPSþQHM� DUFKLWHNW~U\�� NWRU~� SUHVDG]XMHPH��� NHE\� KLHUDUFKLFN\� QLåãLD
DNWLYLWD�PDOD�ãDQFX�RGROD �SRWODþHQLX�]R�VWUDQ\�KLHUDUFKLFN\�Y\ããHM�DNWLYLW\��DNXUiW�E\�WR
EROR�PiOR�SUDYGHSRGREQp��1DSUtNODG��NH �VPH�KODGQt��DOH�YH PL� W~åLPH�tV �QD�VHPLQiU
]�XPHOHM�LQWHOLJHQFLH��GRNiåHPH�WHQWR�KODG�SRWODþL �WDN��åH�FHOp�PLQ~W\�R� RP�QHYLHPH�
2Q�VD�YãDN�EXGH�Y�SUDYLGHOQêFK�LQWHUYDORFK�KOiVL �R�VORYR�DNR�DM�SUHGWêP�±�QiP�VD�LED
SRGDUt�SUHG åL �WLHWR�LQWHUYDO\�]R�VHN~QG�QD�PLQ~W\�D�WDN�]QtåL �SUDYGHSRGREQRV �WRKR��åH
VL�WHQWR�KODG�YãLPQH�þDV �QDãHM�P\VOH��NWRUi�PD�QD�VWDURV �RGFKRG�QD�REHG�

=DXMtPDYp�YODVWQRVWL

$NR� VPH� QD]QDþLOL�� PXOWLDJHQWRYp� V\VWpP\� PDM~� LVWê� Y] DK� N�XPHOHM� LQWHOLJHQFLL�� DOH
þDVWR� PDM~� RYH D� EOLåãLH� N�LQêP� REODVWLDP�� ,FK� ÄYHUHMQêP³� FLH RP� QLH� MH� Y\WYRUL



LQWHOLJHQWQp� V\VWpP\�� DQL� NRPSOH[Qp� SURJUDPRYp� V\VWpP\�� DOH� V\VWpP\�� NWRUp� VD
Y\]QDþXM~� XUþLWêPL� ]DXMtPDYêPL� YODVWQRV DPL�� 3ULWRP� LGH� YlþãLQRX� R�NYDOLWDWtYQH
YODVWQRVWL� WêNDM~FH� VD� VS{VRERY� WYRUE\� V\VWpPRY� �þR� VL� VDPR]UHMPH� Y\åDGXMH� DM
DGHNYiWQX� YQ~WRUQ~� ãWUXNW~UX��� NWRUp� XPRå XM~� UR]ãtUL � OLPLW\� SUH� LFK� NYDQWLWDWtYQH
SDUDPHWUH��3RN~VLPH�VD�Y\PHQRYD �DVSR �QDMþDVWHMãLH�XYDåRYDQp�YODVWQRVWL�

�� GHFHQWUDOL]RYDQRV �V\VWpPX��9�WUDGLþQêFK�V\VWpPRFK�MH�NDåGê�SURFHV�QDYLD]DQê�QD
SURFHV\�QLåãHM�~URYQH��WLH�QD�SURFHV\�HãWH�QLåãHM�~URYQH��«�Då�Y�NRQHþQRP�G{VOHGNX
QD� ]DULDGHQLD�� 7RWR� QDYLD]DQLH� Pi� WDNê� FKDUDNWHU�� åH� VDPRWQê� SURFHV� EH]� QLåãtFK
YUVWLHY� QHGRNiåH� Y\YtMD � YODVWQ~� DNWLYLWX�� 3URFHV� VSUDYLGOD� SRåLDGD� QLåãLH� YUVWY\
R�XUþLW~� VOXåEX� �QDSUtNODG� ÄFKFHP� þtWD � ]QDN\� ]R� VpULRYHM� OLQN\³�� D�SRWRP� MH� Xå
RGNi]DQê�QD�WR��åH�PX�WLHWR�YUVWY\�GDM~�XUþLWê�SRGQHW�N�MHKR�þLQQRVWL��ÄSULãLHO�WL�]QDN�
SUHþtWDM� VL�KR³���=Gi�VD�� åH� WR� WDN�PXVt�E\ �� OHER�SURFHV�E\�PXVHO� LQDN� þtWD � ]QDN\
QHXVWiOH� ±� F\NOLO� E\� VD� D�Y\þHUSiYDO� E\� YãHWNX� YêSRþWRY~� NDSDFLWX� SURFHVRUD�
Ä1HXVWiOH³� YãDN� VWDþt� LQWHUSUHWRYD � DNR� GRVWDWRþQH� þDVWR�� �$N� MH� EXIIHU� QD� SUtMHP
]QDNRY� �N%�� � D�UêFKORV � OLQN\� ����� ESV�� VWDþt� SURFHVX� UD]� ]D� ���� V�SUHþtWD � YãHWN\
]QDN\� ]�EXIIUD� ±� D�QHSRWUHEXMH� DE\� KR� QLHNWR� XSR]RU RYDO�� åH� PX� QHMDNp� ]QDN\
SULãOL��� 3ULWRP� Xå� SURFHVRU� QHPXVt� ]D DåL � Y{EHF� D�QLåãLH� YUVWY\� YROi� Ä]� YODVWQHM
Y{OH³�±�QLH�MH�FHQWUiOQH�ULDGHQê��$SOLNRYDQtP�WDNHMWR�]PHQ\�QD�YãHWN\�þDVWL�V\VWpPX
VD� Gi� GRVLDKQX �� åH� PHG]L� SURFHVPL� Y�V\VWpPH� VD� QDFKiG]DM~� LED� ÄVOXåREQtFL³
D�åLDGQL� ÄULDGLWHOLD³�� $M� VDPRWQp� þDVRYDQLH� SURFHVX� MH� LED� VOXåED� ±� QLNWR� SURFHVX
QHKRYRUt�ÄWHUD]�VD�]REX ³��DOH�SURFHV�ViP�YUDYt�ÄWHUD]�FKFHP�SRO�VHNXQG\�VSD ³�

�� SUiFD� Y�UHiOQRP� þDVH�� -H� DKNp� VL� YãLPQ~ �� åH� Y�SUHGFKiG]DM~FRP� SUtNODGH� VPH
]DPOþDOL� VNXWRþQRV �� åH� MH� QHY\KQXWQp�� DE\� ERO� Y�V\VWpPH� QLHNWR�� NWR� YLH� Y\NRQD
åLDGRV � ÄFKFHP�SRO� VHNXQG\� VSD ³� WDN�� åH� WR� EXGH� QDR]DM� ���� V�D�QLH� �� V��1D� WR� MH
SRWUHEQp�� DE\� åLDGQ\� SURFHV� QHRNXSRYDO� SHUPDQHQWQH� SURFHVRU�� 0XVt� WHGD� tV
R�V\VWpP�UHiOQHKR�þDVX�� DOãtP�]DPOþDQêP� IDNWRP� MH�� åH�GHFHQWUDOL]RYDQp�SURFHV\
Y\NRQiYDM~�PQRåVWYR�MDORYHM�SUiFH��Y�QDãRP�SUtNODGH�LGH�R�þtWDQLH�]�OLQN\�DM�YWHG\�
NH � ]�QHM� åLDGQH� ]QDN\� QHSULFKiG]DM~��� 7X� VL� WUHED� XYHGRPL �� åH� WiWR� MDORYi� SUiFD
QH]QLåXMH�PRåQRVWL�Y\NRQiYDQLD�XåLWRþQHM�SUiFH��V\VWpP�PXVt�E\ �WRWLå�GLPHQ]RYDQê
WDN��åH�WLH�]QDN\�P{åX�SULFKiG]D �NHG\NR YHN��W�M��DM�VWiOH��

�� QRUPDOL]iFLD� NRPXQLNDþQêFK� UR]KUDQt�� .RPXQLNiFLD� PHG]L� SURFHVPL� Y
SURJUDPRYêFK� V\VWpPRFK� MH� VSUDYLGOD� ]DORåHQi� QD� ]QiPRP� Y] DKX� NOLHQW� �� VHUYHU�
9�WêFKWR� DSOLNiFLiFK� SRVN\WXMH� RE\þDMQH� NDåGê� VHUYHU� VHEH� YODVWQp� NRPXQLNDþQp
UR]KUDQLH� SUH� VYRMLFK� NOLHQWRY�� .OLHQW� VD� SRWRP� QD� NDåGê� VHUYHU� PXVt� REUiWL
VS{VRERP�� NWRUê� MH� YODVWQê� GDQpPX� VHUYHUX�� W�M�� QD� NDåGê� VHUYHU� LQêP� VS{VRERP�
3ULWRP� NyG\� Y�VHUYHUL� ]DEH]SHþXM~FH� NRPXQLNiFLX� V�NOLHQWDPL� V~� YH PL� SRGREQp�
9]QLNOR� SUHWR� QLHNR NR� SRNXVRY� QRUPDOL]RYD � NRPXQLNiFLX� PHG]L� NOLHQWRP
D�VHUYHURP� �QDSU�� &25%$��� =�QLFK� V~� SUH� QiV� ]DXMtPDYp� WLH�� NWRUp� GHNRPSRQXM~
NOLHQWRY�D�VHUYHURY�QD�DJHQWRY�D�LFK�SURVWUHGLD�

�� ]QtåHQLH� QiURNRY� QD� YêSRþWRY~� D�SUHQRVRY~� NDSDFLWX�� 9�UiPFL� DUFKLWHNW~U\
PXOWLDJHQWRYpKR� V\VWpPX� MH� SRWUHEQp� VOHGRYD �� DE\� RG� SRþWX�DJHQWRY� UiVWOD
YêSRþWRYi� ]ORåLWRV � ]O~þHQLD� LFK� SUHMDYRY� GR� YêVOHGQpKR� SUHMDYX� V\VWpPX
Y�QDMKRUãRP� SUtSDGH� OLQHiUQH�� 7�M�� PHWyGD� MHKR� WYRUE\� PXVt� G{VOHGQH� SRGSRURYD
LPSOHPHQWiFLX� VpPDQWLFNêFK� Y] DKRY�� DE\� EROD� LQWHUDNFLD� PHG]L� DJHQWDPL� LED
ORNiOQD�� 3RNLD � QDSUtNODG� DJHQWL� SRXåtYDM~� SULDPX� DGUHVQ~� NRPXQLNiFLX�� QHVPLH
DXWRU� ]DYLHV � Y�V\VWpPH� NRPXQLNiFLX� NDåGê� V�NDåGêP�� SULþRP� NDåGê� ]DKRGt



]�SULMDWêFK� VSUiY� WLH�� NWRUp� QLH� V~� SUH � SRGVWDWQp�� 9ê]QDPQêP� IDNWRURP� ]O~þHQLD
SUHMDYRY�DJHQWRY� MH� WDNWLHå�SUHQRVRYi�NDSDFLWD��RE]YOiã �YWHG\��NH � MH�SURJUDPRYê
V\VWpP�Y\NRQiYDQê�QD�Y]GLDOHQêFK�SURFHVRURFK��$N�]�K DGLVND�VpPDQWLFNHM�SRYDK\
YHFL� XUþLWê� DJHQW� QHSRWUHEXMH� VSRMHQLH� VR� Y]GLDOHQêP� DJHQWRP� SHUPDQHQWQH��P{åH
E\ � YêKRGQHMãLH� GRþDVQH� SUHV DKRYD � QD� Y]GLDOHQê� SRþtWDþ� WRKWR� DJHQWD�� QHå
NRPXQLNRYD �QD� GLD NX� �SULSRPtQDPH�� åH� WRWR� E\� QHEROR�PRåQp� XUREL � V�FHQWUiOQH
ULDGHQêP�SURFHVRP��UHVSHNWtYH�EROR�E\�WR�PRåQp�LED�]D�VWUDãQ~�FHQX��

�� SURFHVQi� PRGXODULWD�� '{P\VHOQp� SRXåLWLH� XUþLWêFK� W\SRY� DJHQWRY� P{åH� PD
QiVOHGRN��åH�Y�V\VWpPH�Y]QLNQH�RYH D�YLDF� �D�PHQãtFK��SURFHVRY�QHå�E\� WRPX�EROR
Y�DQDORJLFNRP� SURJUDPRYRP� V\VWpPH� �SRNLD � E\� WDNê� EROR� PRåQp� UHiOQH
Y\WYRUL ��7R�VD�P{åH�NODGQH�SUHMDYL �QDSU��QD� ]QRYXY\XåLWH QRVWL� NyGRY��7iWR� VtFH
IXQJXMH�LED�QD�SULQFtSH�]KRG\��DYãDN�]KRG\� WDN�PDOêFK�D� MHGQRGXFKêFK�þDVWt��åH� MH
MHM�SRXåLWLH�GRV �SUDYGHSRGREQp��ýtP�MHGQRGXFKãLH�FLHOH�SULUDGtPH�N�DJHQWRP�� WêP
MH� SRWHQFLiOQH� YãHWNêFK� PRåQêFK� FLH RY� �D�QiVOHGQH� NyGRY� DJHQWRY�� PHQHM
D�þDVWHMãLH�VD�Y\VN\WXM~��0iPH�WX�GRþLQHQLD�V�QRYêP�GUXKRP�PRGXODULW\�V\VWpPRY�

�� ]RWDYLWH QRV ��3UL�WUDGLþQêFK�V\VWpPRFK�þDVWR�UHiOQH�KUR]t��åH�QDUD]LD�QD�SUHNiåNX�
NWRU~� QHGRNiåX� ]GROD �� 1DSU�� QHMDNê� SURFHV�� NWRUê� SOQt� XUþLW~� G{OHåLW~� VOXåEX� Pi
Y�VHEH� FK\EX� �V� þtP� VD�PXVt� UHiOQH� SRþtWD �� D�]D� LVWêFK� RNROQRVWt� VSDGQH��7HQWR� MH
PRåQp�]QRYX�VSXVWL �D�DN�Xå�SRPLQXO�SRGQHW��NWRUê�Y\YRODO�SiG��SURFHV�EXGH� DOHM
EHåD ��$OH�DN��SURFHV\��NWRUp�MHKR�VOXåEX�SRXåtYDOL��VD�QD �RGND]RYDOL�MHKR�DGUHVRX�
WiWR� Xå� EXGH� QHSODWQi�� D�]UHãWDUWRYDQê� SURFHV� EXGH� SUH� QH� QHSRXåLWH Qê�� 3RXåLWLH
QHSULDPHM�NRPXQLNiFLH��W�M��NRPXQLNiFLH�RGND]RP�FH]�SURVWUHGLH��Y�PXOWLDJHQWRYêFK
V\VWpPRFK� XPRå XMH�� DE\� VD� SURFHV\� Y\XåtYDM~FH� VOXåEX� FK\EQpKR� SURFHVX� R�MHKR
SiGH� D� UHãWDUWRYDQt� Y{EHF� QHGR]YHGHOL�� -H� WDNWLHå� PRåQp� Y\WYRUL � ]iORKRYDQLH
VOXåLHE��NH �MHGQX�D�W~�LVW~�VOXåEX�Y\NRQiYDM~�GYDMD�U{]QL�DJHQWL�U{]Q\P�VS{VRERP�
NWRUê�GiYD�]KUXED�WLH�LVWp�YêVOHGN\��3ULWRP�XåtYDWHOLD�VOXåE\�QHYHGLD�NR NR�SURFHVRY
MX�Y�VNXWRþQRVWL�UHDOL]XMH�

�� UREXVWQRV �� 0{åH� VD� WDNWLHå� VWD �� åH� SUL� LPSOHPHQWiFLt� QHMDNpKR� SURFHVX� QLHþR
SUHKOLDGQHPH�� QiVOHGNRP� þRKR� QHEXGH� XUþLWi� VOXåED� Y�V\VWpPH� SUH� GDQ~� VLWXiFLX
DGHNYiWQD��9�SRGVWDWH�WX�LGH�WLHå�R�FK\EX��OHQ�QHVS{VREXMH�SiG�SURFHVX��$UFKLWHNW~UD
V\VWpPX� E\� SUH� WHQWR� SUtSDG� PDOD� ]DEH]SHþL �� åH� VD� WiWR� FK\ED� QDWUYDOR
QHY\SURSDJXMH� GR� YRQNDMãtFK� SUHMDYRY� V\VWpPX��0DOR� E\� WR� VS{VREL � EX � åLDGQH�
DOHER�OHQ�FKYt NRYp�]DYiKDQLH�Y�VSUiYDQt�V\VWpPX�

�� HPHUJHQFLD�� 8å� VPH� QD]QDþLOL�� åH� PHG]L� MHGQRWOLYêPL� W\SPL� DJHQWRY
XSUHGQRVW XMHPH�WLH�MHGQRGXFKãLH��-H�WDNêWR�SRVWRM�RSUiYQHQê"�1DSUtNODG�Xå�QD�SUYê
SRK DG� MH� MDVQp�� åH� UHDNWtYQ\� D�WRE{å� þLVWR� UHDNWtYQ\� DJHQW� QHGRNiåH� VOHGRYD
]ORåLWHMãLH�FLHOH��7R�MH�DM�SUDYGD��DOH�UHDNWtYQL�D�GRNRQFD�DM�þLVWR�UHDNWtYQL�DJHQWL� WR
GRNiåX��,FK�VLOD�VSRþtYD�Y�VFKRSQRVWL�Y\WYiUD �FHON\��NWRUp�SUHMDYXM~�YODVWQRVWL��NWRUp
RQL� VDPL� SUHMDYL � QHYHGLD�� 9lþãLQRX� QD� WRP� QLH� MH� QLþ� VYHWRERUQp� D� DKNR� VL� MH
SUHGVWDYL � V\QWDNWLFN~� WUDQVIRUPiFLX� VS{VREXM~FX�SUHQRV� SRGVWDW\� WêFKWR� YODVWQRVWt
]�QLåãtFK�~URYQt�V\VWpPX�GR�Y\ããtFK�

1LHNWRUp� W\S\� GHOLEHUDWtYQ\FK� DJHQWRY� QDSUtNODG� YHGLD� ULHãL � SUREOpP\�
5HDNWtYQL�DJHQWL�WR�QHYHGLD��$OH�MH� DKNp�SUHGVWDYL �VL��åH�]�GHOLEHUDWtYQ\FK�DJHQWRY
Y\WLDKQHPH�YãHWN\� UHSUH]HQWDþQp� ãWUXNW~U\� GR� LFK� SURVWUHGLD� �WRWR� VD� Gi� XUREL � OHQ
YWHG\��NH �DJHQWL�SRXåtYDM~�QHSULDPX�NRPXQLNiFLX�±�NDåGi�SULDPD�NRPXQLNiFLD�VD



YãDN�Gi� WUDQVIRUPRYD �QD�QHSULDPX��D�SURFHV� ORJLFNpKR�RGYRG]RYDQLD�]UHDOL]XMHPH
DNR�UHDNFLH�WHUD]�Xå�UHDNWtYQ\FK�DJHQWRY�QD�KRGQRW\�WêFKWR�ãWUXNW~U�

3RGREQH� UHDNWtYQL� DJHQWL� PDM~� YQ~WRUQê� VWDY�� ýLVWR� UHDNWtYQL� KR� QHPDM~�� $OH
RSl �QLH� MH�QLþ� MHGQRGXFKãLH�� QHå�Y\KRGL �JOREiOQX�SDPl �]�UHDNWtYQHKR�DJHQWD�GR
MHKR� SURVWUHGLD�� %XGH� VL� MX� PXVLH � DNXUiW� ]DNDåGêP� ]�WRKWR� SURVWUHGLD� SUHþtWD
D�]PHQHQ~�MX�WDP�]DStVD �

0HG]L� MHGQRWOLYêPL�DUFKLWHNW~UDPL�VD�Gi� WHGD�SUHFKiG]D ��2Wi]QH� MH��þR�VD� WêP
]tVND�� -HGQRX� ]�QiGHMt� MH�� åH� SUL� XUþLWêFK� DUFKLWHNW~UDFK� VD� SR� LPSOHPHQWiFLt� Q�
YODVWQRVWt� Y�VSUiYDQt� V\VWpPX�� REMDYt� åHODQi� �Q����Yi�� D�P\� EXGHPH� SUHNYDSHQt
D�Y]UXãHQt� NGH� VD� WDP� VDPD� RG� VHED� Y]DOD�� 7HQWR� MDY� VD� QD]êYD� HPHUJHQFLD� ±
VDPRREMDYHQLH�VD��-H�RWi]QH��þL�HPHUJHQFLRX�P{åH�Y]QLNQ~ �QLHþR�QDR]DM�]DXMtPDYp�
,VWp�YãDN� MH�� åH�QDãH�Y]UXãHQLH� VD�YH PL� UêFKOR� VWUDWt�� OHER�NH � VL� SRORåtPH�RWi]NX
ÄNGH� VD� Wi� YODVWQRV � Y]DOD"³�� ]UHMPH� VL� QD� X� EXGHPH� YHGLH � RGSRYHGD �� 3UL
HPHUJHQFLt�PiPH� WHGD�GRþLQHQLD� VN{U� V�QHVFKRSQRV RX� WYRUFX� YLGLH � YRSUHG� XUþLWp
VpPDQWLFNp� Y] DK\� D�VFKRSQRV RX� DUFKLWHNW~U\� DXWRPDWLFN\� XUREL � QDG� H[SOLFLWQH
GDQêPL�SULDP\PL�VpPDQWLFNêPL�Y] DKPL�WUDQ]LWtYQ\�X]iYHU�

%H]�RK DGX�QD�LQGLYLGXiOQ\�Yê]QDP�WêFKWR�YODVWQRVWt�VD�GRPQLHYDPH��åH�LFK�VOHGRYDQLH
MH�S~K\P�SURVWULHGNRP�QD�GRVLDKQXWLH�UR]VLDKOHM�NRPSOH[QRVWL�V\VWpPRY�D�WR�]D�~þHORP
QDSOQHQLD� YHGRPHM� þL� QHYHGRPHM� VQDK\� R�Y\WYRUHQLH� LQWHOLJHQWQêFK� SURJUDPRYêFK
V\VWpPRY��0XOWLDJHQWRYp� V\VWpP\� V~�� ]Gi� VD�� YKRGQRX� LPSOHPHQWDþQRX�SODWIRUPRX�SUH
WDNpWR� V\VWpP\�� 0HG]L� MHGQRWOLYêPL� RGURGDPL� PXOWLDJHQWRYêFK� V\VWpPRY� V~� YãDN� LVWp
UR]GLHO\��þR�VD� WHMWR�YKRGQRVWL� WêND�� ,GHiOQRX�RGURGRX� V~�SRG D�DXWRUD� WRKWR�SUtVSHYNX
PXOWLDJHQWRYp�V\VWpP\�]ORåHQp�]�þLVWR�UHDNWtYQ\FK�DJHQWRY�SRXåtYDM~FLFK�QHSULDPX
NRPXQLNiFLX� FH]� SURVWUHGLH�� GHNRPSRQRYDQp� DNWLYLWRX� D�LPSOHPHQWRYDQp
LQNUHPHQWiOQH� PHWyGRX� ]GROD�QDKRU� �/~þQ\� ������� 7LHWR� V\VWpP\� V~� SULURG]HQêP
Y\OHSãHQtP� WUDGLþQêFK� SURJUDPRYêFK� V\VWpPRY�� 9\OHSãHQtP�� NWRUp� SULQiãD� SRNURN� SUL
YãHWNêFK� VSRPtQDQêFK� ]DXMtPDYêFK� YODVWQRVWLDFK��PRGXOiUQRV �� RWYRUHQRV �
PRGLILNRYDWH QRV ��NRQILJXURYDWH QRV ��«��

7UDGLþQp�Y] DK\�NOLHQW���VHUYHU�]R�V~þDVQêFK�SURJUDPRYêFK�V\VWpPRY�V~�Y�WêFKWR
V\VWpPRFK� MHGQRGXFKRX� V\QWDNWLFNRX� WUDQVIRUPiFLRX� SUHEXGRYDQp� QD� SULQFtSH
GHFHQWUDOL]RYDQpKR�V\VWpPX��,GH�R�WR��åH�VHUYHU�VD�GHNRPSRQXMH�QD�þDV ��NWRUi�VO~åL�DNR
NRPXQLNDþQp� UR]KUDQLH� SUH� NOLHQWRY� �W~WR� QD]YHPH� Y�]KRGH� V�ÄPXOWLDJHQWRYRX³
WHUPLQROyJLRX� SURVWUHGLH�� D�QD� MHGQRWOLYp� REVOXK\� VOXåLHE�� NWRUp� VD� VWDQ~� VDPRVWDWQêPL
SURFHVPL�±�DJHQWDPL��.OLHQWL�VD�VWDQ~�URYQDNêPL�DJHQWDPL�DNR�VOXåE\��3URVWUHGLH��NWRUp
Y]LãOR� ]R� VHUYHUD�� PXVtPH� DOHM� SRGULDGL � SHYQH� GHILQRYDQpPX� NRPXQLNDþQpPX
UR]KUDQLX��NWRUp�EXGH�URYQDNp�SUH�DJHQWRY�EH]�RK DGX�QD�WR��þL�Y]LãOL�]R�VOXåLHE�VHUYHUD
DOHER�]�NOLHQWRY��=�NDåGpKR�VHUYHUD�WHGD�Y]tGH�URYQDNp�SURVWUHGLH�D�NOLHQWL��NWRUt�GRYWHG\
SRXåtYDOL� U{]QH� UR]KUDQLD� SUH� U{]Q\FK� VHUYHURY� Y\VWDþLD� V�MHGLQêP� UR]KUDQtP� SUH
SURVWUHGLH�

$JHQWL� Y�V\VWpPH� QHEXG~� WêP� SiGRP� NRPXQLNRYD � SULDPR�� DOH� LED� RGND]PL�
NWRUp�EXG~�]DQHFKiYD �Y�SURVWUHGLDFK��7êPWR�RGND]RP�EXG~�UR]XPLH �LED�Wt�DJHQWL��NWRUt
LFK� GR� SURVWUHGLD� ]DSLVXM~�� DOHER� LFK� RGWLD � þtWDM~�� 3UH� SURVWUHGLH� WR� EXG~� QLþ
QH]QDPHQDM~FH�EXIIUH�XUþLWHM�G åN\�

$JHQWL�R�VHEH�QDY]iMRP�QLþ�QHYHGLD��þR�LFK�Q~WL�åL � W\SLFNêP�DJHQWtP�åLYRWRP�
NDåGê� DJHQW� VD�PXVt� RSDNRYDQH� SR]HUD � GR� SURVWUHGLD� D�QD� ]iNODGH� DNWXiOQ\FK� KRGQ{W
RGND]RY� WDP� ]DSLVRYD � LQp� RGND]\�� 3URVWUHGLH� E\� VtFH� DJHQWRYL� GRNi]DOR� KRYRUL �� åH
QDVWDOD� XUþLWi� ]PHQD� Y�RGND]RFK�� þR� E\� PX� XPRåQLOR� QHY\NRQiYD � MDORY~� SUiFX�� DOH
ND]LOR�E\�WR�GHFHQWUDOL]DþQê�FKDUDNWHU�DUFKLWHNW~U\��1DY\ãH��SRNLD �E\�DJHQW�FKFHO�Y\XåL
]PHQ\� Y� SURVWUHGt�� PXVHO� E\� PDW� JOREiOQX� SDPl � �DE\� VL� SDPlWDO� SUHGFKiG]DM~FX



KRGQRWX���7DNWLHå�MHKR� WYRUFX�E\� WR�PRKOR�]YLHV �N�StVDQLX�þR�QDMHIHNWtYQHMãLHKR�NyGX�
NWRUê�E\�VD� VQDåLO� QHSUHSRþtWDYD � WR�� þR�E\� VD�EH]WDN�QH]PHQLOR� D�NyG�E\� VD� WDN� VWiYDO
]ORåLWHMãtP�� 1iã� V\VWpP� YãDN� NDåGRSiGQH� PXVt� SRþtWD � V�WêP�� åH� VD� YãHWN\� RGND]\�
WêNDM~FH� VD� DJHQWD�� P{åX� ]PHQL � QDUD]�� 3UHWR� VL� P{åX� QDãL� DJHQWL� GRYROL � ]DNDåGêP
SUHþtWD �YãHWN\�VYRMH�RGND]\�]�SURVWUHGLD��VSUDFRYD �LFK� MHGQRWQêP�NyGRP�D�]DStVD �GR
SURVWUHGLD�YãHWN\�Y\SRþtWDQp�RGND]\�SUH�LQêFK�DJHQWRY��D�SUtSDGQH�DM�SUH�VHED���9êKRGD
þLVWR� UHDNWtYQ\FK� DJHQWRY� VSRþtYD� Y�WRP�� åH� åLDGQ\� LQê� SUtVWXS� QHXPRå XM~� D�WêP
QHGRYR XM~� WYRUFRYL� SXVWL � VD� QD� ERþQp� FKRGQtþN\�� 2Wi]QH� MH� LED� WR�� þL� MH� SUtSXVWQp
]GUåDQLH� VS{VREHQp� þDVRYêP� UR]GLHORP� PHG]L� ]PHQRX� Y�SURVWUHGt� D�QDMEOLåãtP
]REXGHQtP� DJHQWD�� 3URVWUHGLH� MH� VDPR]UHMPH� VFKRSQp� ]REXGL � FH]� W]Y�� WULJJHU� DJHQWD
SRNLD � VD� ]PHQt� QLHþR�� R�þRP� DJHQW� YRSUHG� GHNODURYDO�� åH� MH� SUH KR� G{OHåLWp�� -H� YãDN
RWi]QH��þL�V~� WLHWR� WULJJHU\�QHY\KQXWQp��DOHER�þL�VD�EH]�QLFK�PRåQR�]DREtV �±� OHSãLD�E\
EROD�GUXKi�PRåQRV �

.H åH�SURVWUHGLD�V~�YãHWN\��RNUHP�WêFK��NWRUp�VWHOHV XM~�SUHSRMHQLH�QD� I\]LFNp
SURVWUHGLH�� URYQDNp��D� WR�QLHOHQ�Y�UiPFL� MHGQpKR�V\VWpPX��D�NUDMQH� MHGQRGXFKp�� MH�GRV
SUDYGHSRGREQp�� åH� LFK� GRNiåHPH� QDStVD � EH]� FK\E\�� $JHQWL� QDRSDN� P{åX� FK\E\
REVDKRYD �D�P{åX�QDSUtNODG�SDGQ~ ��-H�YãDN�PRåQp� LFK�]UHãWDUWRYD �EH]� WRKR��åH�E\�VD
PXVHOL� UHãWDURYD � DNpNR YHN� DOãLH� SURFHV\�� =�WRKR� Y\SOêYD� YH Ni� VFKRSQRV
]RWDYLWH QRVWL�V\VWpPX�

6NXWRþQRV �� åH� YãHWND� SDPl � DJHQWRY� VD� QDFKiG]D� Y�SURVWUHGLDFK� VD� YH PL
SR]LWtYQH�SUHMDYt�QD�NRQILJXURYDWH QRVWL�V\VWpPX��=�NDåGHM�NRQãWDQW\�Y�V\VWpPH�VD� WRWLå
PXVt� XUREL � RGND]�� 7HQWR� VD� ]GDQOLYR� FHONRP� ]E\WRþQH� SUL� NDåGRP� NURNX� DJHQWD� þtWD�
=E\WRþQp�MH�WR�YãDN�OHQ�GR�FKYtOH��NHG\�VD�]LVWt�åH�W~WR�NRQãWDQWX�WUHED�PHQL �SRþDV�EHKX
V\VWpPX�� 7iWR� ]PHQD�� Y�RE\þDMQêFK� V\VWpPRFK� EH]� JOREiOQHKR� UHãWDUWX� YH PL
NRPSOLNRYDQi��MH�WX�]DGDUPR�

.H åH� þLVWR� UHDNWtYQ\� DJHQW� Pi� YãHWNX� VYRMX� SDPl � Y\KRGHQ~� GR� SURVWUHGLD�
P{åH�MX�NWRUêNR YHN�LQê�DJHQW�LQILOWURYD �D�QLHNHG\�WDN�FHONRP�SR]PHQL �IXQNFLX�DJHQWD�
�,GHiOQH�E\�WX�EROR��NHE\�EROR�PRåQp�Y�DJHQWRYL�]PHQL �WDNêPWR�VS{VRERP�QLHOHQ�GiWD
DOH� DM� NyG�� QDSU�� VþtWDQLH� QD� QiVREHQLH� ±� WDN� DOHNR� YãDN� HãWH� QLH� VPH��� 7R� XPRå XMH
ãLURN~�PLHUX�RWYRUHQRVWL�D�PRGLILNRYDWH QRVWL�V\VWpPRY�

0RGLILNRYDWH QRV � LGH� SULWRP� UXND� Y�UXNH� V�LQNUHPHQWiOQRX� LPSOHPHQWiFLRX�
3UiYH� QD� ]iNODGH� LQILOWUiFLH� RGND]RY� Y�SURVWUHGLDFK� VD� P{åH� Y\ããLD� D�QHVN{U
LPSOHPHQWRYDQi� YUVWYD� YRWULH � GR� þLQQRVWL� QLåãtFK� YUVWLHY�� 3ULWRP� MH� QiGHM�� åH� WDNp
SRVWXS\� UR]ãLURYDQLD�D�PRGLILNiFLH� V\VWpPRY�EXG~� OHQ�YH PL�SRPDO\�QH]QHKRGQRFRYD
NyG\��OHER�WLHWR�NyG\�VD�Y�SRGVWDWH�QHEXG~�PHQL �

3RYDKD� YWLHUDQLD� Y�WHMWR� DUFKLWHNW~UH� ]RGSRYHGi� PRåQRVWLDP�� NWRUp� XPRå XMH
SUHSLVRYDQLH� RGND]X� Y�SURVWUHGt�� $NR� QDMOHSãLH� WRWR� SUHSLVRYDQLH� ]UHDOL]RYD � MH� ]DWLD
VWiOH�SUHGPHWRP�YêVNXPX��=iNODGQê�VS{VRE�]DORåHQê�QD�SULRULWH�SUtVWXSRY�N�RGND]RP�MH
WRWRåQê�V�PHFKDQL]PRP�YWLHUDQLD�VD�Y�VXEVXPSþQHM�DUFKLWHNW~UH��8å�VPH�YãDN�QD]QDþLOL�
åH� E\� VPH� YWLHUDQLH� Y�QDPL� QDYUKRYDQHM� DUFKLWHNW~UH� FKFHOL� YRþL� VXEVXPSþQHM
DUFKLWHNW~UH�RERKDWL ��1DSUtNODG�R�PHFKDQL]PXV�]RK DG XM~FL�þDVRYDQLH�DJHQWRY��3RNLD
MH� þDVRYDQLH� MHGQpKR� DJHQWD� GHVD NUiW� UêFKOHMãLH� QHå� LQpKR� D�REDMD� DJHQWL� VD� VQDåLD
]PHQL �XUþLWê�RGND]�Y�SURVWUHGt��KRGQRWD�QDYUKRYDQi�SRPDOãLH�þDVRYDQêP�DJHQWRP�Pi
PDO~� ãDQFX� E\ � SUHþtWDQi� QHMDNêP� þLWDWH RP� WRKWR� RGND]X� DM� NH � V~� ]iSLV\� RERFK
DJHQWRY� ]�K DGLVND� SURVWUHGLD� URYQRFHQQp�� -H� PRåQp� WDNWLHå� XYDåRYD � R�SUHPHQOLYRP
þDVRYDQt� DJHQWRY�� þtP� E\� VD� V\VWpP� Y\KRO� SRWUHEH� SUtOLã� UêFKOHKR� þDVRYDQLD� XUþLWpKR
DJHQWD�LED�]D�~þHORP�SRWODþHQLD�þLQQRVWL�LQpKR�DJHQWD��,Qê�PHFKDQL]PXV�YWLHUDQLD�PRåQR
]DORåL � QD� SUtGDYQêFK� LQIRUPiFLiFK� N�RGND]RP� ±� RGND]� E\� PRKRO� REVDKRYD � REH
NRQNXUXM~FH� VL� KRGQRW\� D�þLWDWH � E\� VL� ]�QLFK� PRKRO� Y\EUD � QD� ]iNODGH� SUtGDYQêFK
LQIRUPiFLt�



6DPRWQi�SRYDKD�RGND]RY�Y�SURVWUHGLDFK�MH�WLHå�]DWLD �RWi]QD��6N~ãDOL�VPH�SRXåL
ãWUXNW~U\� W\SX� ]i]QDP�� NWRUêP� UR]XPHM~� LED� LFK� ]DSLVRYDWHOLD� D�þLWDWHOLD�� VN~ãDOL� VPH
WDNWLHå� SRXåL � SUH� WLHWR� RGND]\� HOHPHQWiUQH� W\S\�� -H� YãDN� FHONRP�PRåQp�� åH� LGHiOQ\P
ULHãHQtP�V~�QHMDNp�ERKDWãLH�ãWUXNW~U\�V�PQRåVWYRP�SUtGDYQêFK�LQIRUPiFLt�

ýR�VD�WêND�PHWyG\�WYRUE\��VOHGRYD �Y] DK\�PHG]L�DOJRULWPDPL��NWRUp�V~�YORåHQp
Y�VSRORþHQVWYH�þLVWR�UHDNWtYQ\FK�DJHQWRY� MH� WDNPHU�QDG� XGVNp�VLO\��3RWYUG]XMH� VD�YãDN
S{YRGQê� NDFtUVN\� ]iPHU�� åH� WYRUFD� V\VWpPX� WR� QHPXVt� UREL �� QHPXVt� YHGLH � DNR� PX
V\VWpP�SUDFXMH�� VWDþt�PX�YHGLH �þR�V\VWpP�UREt��3UHVQHMãLH��PXVt� VL�~]NRVWOLYR�SDPlWD
DNê�Yê]QDP�PDM~�MHGQRWOLYp�RGND]\�Y�SURVWUHGLDFK�D�DNR�VD�WHQWR�Yê]QDP�XSUDYRYDO��7R
E\�PX�PDOR�SOQH�SRVWDþL �QD�WR��DE\�GRNi]DO�Y\XåL �QLåãLH�YUVWY\�V\VWpPX�D�YWLHUD �VD�GR
LFK� þLQQRVWL�� 7iWR� UHJLVWUiFLD� Yê]QDPX� RGND]RY� E\� PRKOD� E\ � DM� SRGSRURYDQi
YêYRMRYêPL� SURVWULHGNDPL�� 7LHWR� E\� PDOL� WDNWLHå� DXWRPDWLFN\� UREL � DUFKtY� YãHWNêFK
YHU]Lt�� QDNR NR� SUL� WHVWRYDQt� VD�P{åH� XNi]D �� åH� VD� V\VWpP� RGFKêOLO� ]R� VSUiYQHM� FHVW\
N�SURGXNRYDQLX�]DPêã DQpKR�VSUiYDQLD�

1LHNWRUp�SUYN\�WHMWR�DUFKLWHNW~U\�EROL�SRXåLWp�Y�SUDNWLFNêFK�V\VWpPRFK�D�SUHMDYLOL
VD� WDP�Y�FHONX�SR]LWtYQH��%RO� WDNWLHå�Y\YLQXWê� MHGHQ�V\VWpP�YêOXþQH�SRVWDYHQê�QD� WHMWR
DUFKLWHNW~UH��=tVNDQp�SR]QDWN\�YãDN�] DOHND�QHVWDþLD�QD�Y\QHVHQLH�]iYHUX�D�QHVWDþLD�DQL
QD� UR]KRGQXWLH� QLHNR NêFK� SRVWXORYDQêFK� RWi]RN� RK DGQH� MHPQêFK� GHWDLORY� �WULJJHU\
YWLHUDQLH��SRYDKD�RGND]RY���åLDGD�VL�WR�þDV�

��� =iYHU

$XWRU� SUtVSHYNX� VL� MH� SOQH� YHGRPê�� åH� SRVN\WXMH� þLWDWH RYL� K\SRWp]\�� GRKDG\�� QiYUK\
MHGQêP� VORYRP� QLþ�� þR� E\� VD� Y\]QDþRYDOR� LVWRWRX�� 3UHGNODGiPH� WX� LED� QLHNR NR
P\ãOLHQRN�D�QHYLHPH�DNR�MH�ãLURNi�REODV ��NWRUHM�VD�GRWêNDM~��äH�SULWRP�QHMGH�R�SUi]GQX
PQRåLQX�VD�P{åHPH�SUHVYHGþL �LED� DOãtP�UR]YtMDQtP�WêFKWR�P\ãOLHQRN��3RWUHERYDOL�E\
VPH� PD � YLDFHM� VN~VHQRVWt� VR� V\VWpPDPL� ]�REODVWL� SUD[H�� NWRUp� E\� EROL� ]DORåHQp� QD
QDYUKRYDQHM� DUFKLWHNW~UH� D�WDNWLHå� WHyULX�� NWRUi� E\� GRNi]DOD� ]DFK\WL � D�SRWYUGL
VSRPtQDQp� YODVWQRVWL� V\QWDNWLFNêFK� ãWUXNW~U� SRXåtYDQêFK� SUL� LPSOHPHQWiFLL�� 9lþãLQD
WêFKWR� P\ãOLHQRN� Pi� S{YRG� Y�REODVWL� QRYHM� XPHOHM� LQWHOLJHQFLH�� QDãLP� RULJLQiOQ\P
SUtVSHYNRP� MH� LFK� QRYi� V\QWp]D� D�LFK� DSOLNRYDQLH� GR� QRYHM� REODVWL� Y�NWRUHM� UD]�PRåQR
]DSXVWLD�SHYQp�NRUHQH�

/LWHUDW~UD

%URRNV�5��$���$FKLHYLQJ�DUWLILFLDO�LQWHOOLJHQFH�WKURXJK�EXLOGLQJ�URERWV��$��,��0HQR�����
$,�/DE��0,7��&DPEULGJH��0DVV����������

%URRNV�5��$���$�5REXVW�/D\HUHG�&RQWURO�6\VWHP� IRU�D�0RELOH�5RERW�� ,(((�-RXUQDO�RI
5RERWLFV�DQG�$XWRPDWLRQ��5$������������������

%URRNV� 5�� $��� $� 5RERWV� WKDW� :DONV�� (PHUJHQW� %HKDYLRUV� IURP� D� &DUHIXOO\� (YROYHG
1HWZRUN��1HXUDO�&RPSXWDWLRQ������6XPPHU���������

%URRNV�5��$���,QWHOOLJHQFH�ZLWKRXW�UHSUHVHQWDWLRQ��$UWLILFLDO�,QWHOOLJHQFH�����������������
����



%URRNV� 5�� $��� %XLOGLQJ� %UDLQV� IRU� %RGLHV�� $�� ,�� 0HPR� 1R�� ������ $,� /DE�� 0,7�
&DPEULGJH��0DVV����������

'RUDQ� -��� 'LVWULEXWHG� $,� DQG� LWV� $SSOLFDWLRQV�� ,Q�� $GYDQFHG� 7RSLFV� LQ� $UWLILFLDO
,QWHOOLJHQFH��9��0D tN��2��âWHSiQNRYi��5��7UDSSO��HGV���6SULQJHU�9HUODJ��%HUOLQ���������

)HUNR�$���.DODã�,���.HOHPHQ�-���3RþtWDþ�+DPOHW��0ODGp�OHWi��%UDWLVODYD���������

-RQHV�/��-���)O\QQ�$��0���0RELOH�URERWV��,QVSLUDWLRQ�WR�LPSOHPHQWDWLRQ��$.�3HWHUV��/WG��
:HOOHVOH\��0DVV����������

)RUHVW� 6��� (PHUJHQW� FRPSXWDWLRQ�� VHOI�RUJDQL]LQJ�� FROOHFWLYH�� DQG� FRRSHUDWLYH
SKHQRPHQD�LQ�QDWXUDO�DQG�DUWLILFLDO�FRPSXWLQJ�QHWZRUN��,QWURGXFWLRQ�WR�WKH�3URFHHGLQJV
RI�WKH�1LQWK�$QQXDO�&1/6�&RQIHUHQFH��,Q��(PHUJHQW�&RPSXWDWLRQ��)RUHVW�6���HG����7KH
0,7�3UHVV��&DPEULGJH��0DVV����������������

*RRGZLQ�5���)RUPDOL]LQJ�3URSHUWLHV�RI�$JHQWV���5HSRUW�&08���&6��������������&RPSXWHU
6FLHQFH�'HSDUWPHQW��&DUQHJLH�0HOORQ�8QLYHUVLW\��3LWWVEXUJK��3HQV\OYDQLD���������

.HOHPHQ�-���0\VOHQLH��SRþtWDþ«�6SUHNWUXP��%UDWLVODYD���������

.HOHPHQ� -��� )WiþQLN� 0��� .DODã� ,�� 0LNXOHFNê� 3��� =iNODG\� XPHOHM� LQWHOLJHQFLH�� $OID�
%UDWLVODYD���������

.HOHPHQ� -���0XOWLDJHQW� V\PERO� V\VWHPV� DQG� EHKDYLRU�EDVHG� URERWV��$SSOLHG�$UWLILFLDO
,QWHOOLJHQFH����������������±�����

.HOHPHQ�-���6WURMRYLD�D�DJHQW\��$UFKD��%UDWLVODYD���������

.QLJKW�.���$UH�0DQ\�5HDFWLYH�$JHQWV�%HWWHU� WKDQ�D�)HZ�'HOLEHUDWLYH�2QHV�"� ,Q��3URF
,-&$,�C����&KDPEHU\��������������±�����

$QGUHM�/~þQ\��$UFKLWHNW~UD� LQWHOLJHQWQêFK�SURJUDPRYêFK�V\VWpPRY��3URMHNW�GL]HUWDþQHM
SUiFH��0DWHPDWLFNR�I\]LNiOQD�IDNXOWD��8QLYHU]LWD�.RPHQVNpKR�Y�%UDWLVODYH��������

$QGUHM� /~þQ\�� 5HDNWtYQ\� PRGHO� LQWHOLJHQWQpKR� V\VWpPX�� &RJ6FL� C���� &KHPLFNR�
WHFKQRORJLFNi�IDNXOWD��6ORYHQVNi�WHFKQLFNi�XQLYHU]LWD��%UDWLVODYD��������

0F)DUODQG�'���%RVVHU�7��� ,QWHOOLJHQW�%HKDYLRU� LQ�$QLPDOV�DQG�5RERWV��7KH�0,7�3UHVV�
&DPEULGJH��0DVV����������

0LQVN\�0���7KH�6RFLHW\�RI�0LQG��6LPRQ�	�6FKXVWHU��1HZ�<RUN���������

0LQVN\�0���.RQãWUXNFLD�P\VOH���.HOHPHQ�-���HG����$UFKD��%UDWLVODYD���������

5HQiWD� 0OLFKRYi�� 1LHNWRUp� H[SHULPHQW\� VR� VXEVXPSþQRX� DUFKLWHNW~URX� Y
QHGHOLEHUDWtYQHM� URERWLNH�� GLSORPRYi� SUiFD�� 0DWHPDWLFNR�I\]LNiOQD� IDNXOWD�� 8QLYHU]LWD
.RPHQVNpKR�Y�%UDWLVODYH�������



5HVQLFN� 0��� 7XUWOHV�� 7HUPLWHV� DQG� 7UDIILF� MDPV�� 7KH� 0,7� 3UHVV�� &DPEULGJH�� 0DVV��
�������

6LQJK�0��3���0XOWLDJHQW�6\VWHPV��6SULQJHU�9HUODJ��%HUOLQ���������

$Q�$UFKLWHFWXUH�IRU�,QWHOOLJHQW�6RIWZDUH�6\VWHPV

$EVWUDFW

5HODWLRQVKLS�EHWZHHQ�PRGHUQ�WUHQGV�RI��DUWLILFLDO�LQWHOOLJHQFH�DQG�VRIWZDUH
HQJLQHHULQJ� LV� LQGLFDWHG�� 7KH� EUDQFKHV� RI� VFLHQFH� HQFRXQWHU� GLIILFXOW
SUREOHPV�ZLWK�SUDFWLFDO�UHDOL]DWLRQ�RI�WKH�V\VWHPV�IRU�ZKLFK�WKHRULHV�H[SHFW
QR� �SUREOHPV��3URSHUWLHV�RI� LPSOHPHQWDWLRQ�DUFKLWHFWXUHV� DUH� SURSRVHG� DV
WKH�PDLQ�VRXUFH�RI�WKHVH�SUREOHPV��7KH�DXWKRU�EHOLHYHV�WKDW�MXVW�WKH�QDWXUH
RI� VWUXFWXUHV� DQG�PHWKRGV� FXUUHQWO\� XVHG� GXULQJ� SKDVH� RI� LPSOHPHQWDWLRQ
GLVDEOHV� XV� WR� FUHDWH� V\VWHPV� ZLWK� D�ORW� RI� � IXQFWLRQV� RU� DEXQGDQW
�LQWHOOLJHQW��EHKDYLRU��ZKDW� LV�UHFRJQL]HG� WR�EH� WKH�VDPH��� ,W�VHHPV�ZH�DUH
DEOH� WR� SURSRVH� DOO� IHDWXUHV� RI� VXFK� V\VWHPV�� KRZHYHU� ZH� KDYH� QR� VXFK
LPSOHPHQWDWLRQ� DUFKLWHFWXUH� ZKLFK� ZRXOG� HQDEOH� XV� WR� LQVHUW� DOO� WKHVH
IHDWXUHV� WR�RQH�XQLW��$GGLQJ� WKHP�VHTXHQWLDOO\�� WKH� V\QWDFWLF� VWUXFWXUHV�ZH
XVH�DUH�GHYDOXHG��L�H��WKH�ZRUN�UHTXLUHG�IRU�DGGLQJ�WKH�QH[W�IHDWXUH�LV�ODUJHU
WKDQ� IRU� WKH�SUHYLRXV�RQH� �ZKHQ�ZH�H[SUHVV�GDWD� UHODWLRQV� H[SOLFLWO\�XVLQJ
VSHFLDOL]HG� DOJRULWKPV�� RU� WKH� ZRUN� IRU� WKHLU� � XWLOL]DWLRQ� LQFUHDVHV
GUDPDWLFDOO\�GXH� WR� WKHLU�FRXQW� �ZKHQ�ZH�H[SUHVV�GDWD� UHODWLRQV� LPSOLFLWO\
XVLQJ� RQH� JHQHUDO� DOJRULWKP��� 8QIRUWXQDWHO\� WKH� FXUUHQW� WKHRULHV� FDQQRW
H[SODLQ�DQG�FRQILUP�WKHVH�REVHUYDWLRQV��KRZHYHU�D�KLQW�KRZ�WR�H[WHQG�WKHP
LV�GLVFXVVHG��$�QHZ�DUFKLWHFWXUH�SRWHQWLDOO\�UHVLVWDQW�WR�WKHVH�SKHQRPHQD�LV
SURSRVHG�� ,W� LV� EDVHG� RQ� PXOWLDJHQW� V\VWHP� FRPSRVHG� RI� SXUHO\� UHDFWLYH
DJHQWV� ZKLFK� FRPPXQLFDWH� RQO\� LQGLUHFWO\� � WKURXJK� HQYLURQPHQWV�
GHFRPSRVLWLRQ�E\�DFWLYLWLHV�DQG�ERWWRP�XS�LQFUHPHQWDO�GHYHORSPHQW�


