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,QIUDVWUXNWXUQL�SURJUDP�ERPR�L]YDMDOL�Y�SHWLK�RUJDQL]DFLMVNLK�HQRWDK��LQ�VLFHU�Y�HQRWDK����������
/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX��/52������������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
�/$2'������������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26������������/DERUDWRULM�]D�
UD]LVNDYH�PDWHULDORY��/50��WHU����������/DERUDWRULM�]D�NYDQWQR�RSWLNR��/.2���NL�VR�YSHWH�Y�ãHVW�
WHPHOMQLK�UD]LVNRYDOQLK�SURJUDPRY��ILQDQFLUDQLK�V�VWUDQL�$JHQFLMH�5HSXEOLNH�6ORYHQLMH�]D�
UD]LVNRYDOQR�GHMDYQRVW��5H]XOWDWL�UD]LVNRYDOQHJD�GHOD�WHK�ODERUDWRULMHY�VH�XPHãþDMR �Y �YUK �
]QDQVWYHQLK�GRVHåNRY�VORYHQVNLK�]QDQVWYHQLNRY��]�REMDYDPL�Y�SUHVWLåQLK�]QDQVWYHQLK�SXEOLNDFLMDK��
NRW�VR�1DWXUH��6FLHQFH��1DWXUH�3KRWRQLFV��WHU�VNXSQR�RFHQR�$ �������]D�YUHGQRWHQMH�ELEOLRJUDIVNLK�
ND]DOFHY�UD]LVNRYDOQH�XVSHãQRVWL�Y�]DGQMLK���OHWLK�SR�PHWRGRORJLML�$556��
�
�
5D]LVNRYDOQR�GHOR�YNOMXþHQLK�2(�MH�NRPSOHPHQWDUQR�LQ�SRNULYD�NDUDNWHUL]DFLMR�LQ�ãWXGLM�SRMDYRY�Y�
QDUDYL�QD�FHORWQHP�VSHNWUX�HQHUJLMVNLK�LQ�YHOLNRVWQLK�VNDO�Y�QDUDYL��RG�RVQRYQLK�GHOFHY��SUHNR�
DWRPRY��PROHNXO�LQ�JUXþ �DWRPRY�GR�NULVWDORY�LQ�SROLNUVWDOLQLþQLK�QDQRVWUXNWXULUDQLK�PDWHULDORY��
5D]LVNDYH�Y�/DERUDWRULMX�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�SRNULYDMR�SRMDYH�QD�VNUDMQLK�SRGURþMLK�
]QDQRVWL��WR�MH�QD�NR]PRORãNLK�LQ�NYDUNRYVNLK�VNDODK��NDU�SULVSHYD�N�UD]XPHYDQMX�QDUDYH�QD�QDMEROM�
ED]LþQHP�QLYRMX�LQ�N�VSORãQHP�QDSUHGNX�]QDQRVWL��2VWDOL�ODERUDWRULML�SRNULYDMR�VLQWH]R�LQ�
NDUDNWHUL]DFLMR�QRYLK�PDWHULDORY��NDU�QHSRVUHGQR�SULVSHYD�N�WHKQRORãNHPX�QDSUHGNX�LQ�UD]YRMX��
'HOR�YVHK�WHPHOML�QD�XSRUDEL�UD]LVNRYDOQH�RSUHPH�YHþMH�YUHGQRVWL��ERGLVL�SUHNR�YSHWRVWL�Y�YHOLNH�
PHGQDURGQH�UD]LVNRYDOQH�NRODERUDFLMH��/$2'�MH�SROQRSUDYQL�þODQ�2EVHUYDWRULMD�3LHUUH�$XJHU�]�
YUHGQRVWMR����0�(85�LQ�2EVHUYDWRULMD�&7$�]�YUHGQRVWMR�����0�(85��DOL�SUHNR�QDNXSD�
UD]LVNRYDOQH�LQIUDVWUXNWXUH�Y�RNYLUX�HYURSVNLK�SURMHNWRY�� /50�MH�Y�RNYLUX�23��5HJ3RW�SURMHNWD�
681*5((1�SULGRELO�RSUHPR�Y�YUHGQRVWL���0�(85��/.2�SD�Y�RNYLUX� 3URJUDPD� þH]PHMQHJD�
VRGHORYDQMD�6ORYHQLMD�,WDOLMD������������SURMHNW�&,7,86��RSUHPR�Y�YUHGQRVWL���0�(85��2SUHPD��
NL� VH� QDKDMD�QD�8QLYHU]L�Y�1RYL�*RULFL��MR�XPHãþD�PHG�QDMQDSUHGQHMãH�FHQWUH�]D�NDUDNWHUL]DFLMR�
HOHNWURQVNLK�ODVWQRVWL�NRQGHQ]LUDQMH�LQ�SOLQDVWH�PDWHULMH�LQ�ELRORãNLK�VQRYL�QD�VYHWX��5D]LVNRYDOQL�FLOML�
LQ�SUHGYLGHQD�LQIUDVWUXNWXUQD�SRGSRUD�MH�SUHGVWDYOMHQD�SR�UD]LVNRYDOQLK�HQRWDK��
�
�
���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��ER�
QHSRVUHGQR�SRGSLUDO�ED]LþQH�UD]LVNDYH�Y�RNYLUX�SURJUDPD��3�������$VWURIL]LND�RVQRYQLK�GHOFHY��
NRW�ORJLþQR�QDGDOMHYDQMH�LQ�UD]ãLULWHY�GRVHGDQMHJD�LQIUDVWUXNWXUQHJD�SURJUDPD��,�������2EVHUYDWRULM�
3LHUUH�$XJHU���5D]LVNRYDOQH�LQ�LQIUDVWUXNWXUQH�GHMDYQRVWL�ERGR�SRWHNDOH�Y�RNYLUX�GHOD�PHGQDURGQLK�
]QDQVWYHQLK�NRODERUDFLM�3LHUUH�$XJHU��3$2��LQ�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$���QDPHQMHQLK�
SURXþHYDQMX�SRMDYRY�QD�HNVWUHPQLK�HQHUJLMVNLK�LQ�YHOLNRVWQLK�VNDODK�Y�QDUDYL��9�RNYLUX�
LQIUDVWUXNWXUQHJD�SURJUDPD�ERPR�DNWLYQR�SULVSHYDOL�N�L]JUDGQML�YHOLNH�UD]LVNRYDOQH�LQIUDVWUXNWXUH���
QDGJUDGQML�2EVHUYDWRULMD�]D�NR]PLþQ H �åDUNH�HNVWUHPQLK�HQHUJLM�3LHUUH�$XJHU�LQ�L]JUDGQML�
REVHUYDWRULMHY�]D�DVWURQRPLMR�]�JDPD�åDUNL�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$���NL�MH�SULRULWHWD�
(YURSVNHJD�VWUDWHãNHJD�IRUXPD�]D�UD]LVNRYDOQH�LQIUDVWUXNWXUH��(6)5,���1DGJUDGQMD�3$2�PHG�
GUXJLP�]DMHPD�QDGJUDGQMR�SROMD�WDOQLK�GHWHNWRUMHY��NL�ER�RPRJRþDOD�PHULWHY�GHOHåD�PLRQRY�Y�
SRVDPH]QHP�DWPRVIHUVNHP�SOD]X��QDVWDOHP�SUL�LQWHUDNFLML�8+(&5�]�MHGUL�DWRPRY�Y�]UDNX�LQ�
QDGJUDGQMR�IOXRUHVFHQWQLK�WHOHVNRSRY��NL�ER�RPRJRþLOD�YHþML�þDVRYQL�L]NRULVWHN�SUL�PHULWYDK�UD]YRMD�
DWPRVIHUVNLK�SOD]RY�LQ�V�WHP�YHþMR�NROLþLQR�KNUDWQLK�PHULWHY�]�REHPD�YUVWDPD�GHWHNWRUVNLK�VNORSRY��
/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�ER�QHSRVUHGQR�SULVSHYDO�N�L]ELUL��UD]YRMX�LQ�LPSOHPHQWDFLML�
UHãLWYH�]D�QDGJUDGQMR�SROMD�WDOQLK�GHWHNWRUMHY��VSUHPHPED�NRQILJXUDFLMH�YRGQLK�GHWHNWRUMHY�
ýHUHQNRYD��GRGDWQD�PLRQVND�LGHQWLILNDFLMD��QRYD��KLWUHMãD�HOHNWURQLND�]D�]DMHP�PHULWHY��LQ�
IOXRUHVFHQþQLK�GHWHNWRUMHY��QDMSUHM�Y�ODERUDWRULMLK�QD�8QLYHU]L�Y�1RYL�*RULFL�LQ�NRQþQR �QD �
2EVHUYDWRULMX�Y�$UJHQWLQL��,]JUDGQMD�HQHJD�L]PHG�GYHK�REVHUYDWRULMHY�&7$�VH�ER�SULþHOD�OHWD�������
WDNRM�SR�GRNRQþQL�RGORþLWYL�R�QMHJRYL�ORNDFLML��LQ�ER�SUHGYLGRPD�WUDMDOD�SHW�OHW��/DERUDWRULM�]D�
DVWURIL]LNR�RVQRYQLK�GHOFHY�ER�Y�RNYLUX�SUHGODJDQHJD�LQIUDVWUXNWXUQHJD�SURJUDPD�ELVWYHQR�SULVSHYDO�
WDNR�SUL�UD]YRMX�GHWHNWRUVNLK�VNORSRY�NRW�SUL�L]JUDGQML�VDPHJD�REVHUYDWRULMD��3UYH�]QDQVWYHQH�
UH]XOWDWH�]�GHOQR�L]JUDMHQLP�REVHUYDWRULMHP�SULþDNXMHPR�åH�Y�OHWX�������
�
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���������/DERUDWRULM�]D�NYDQWQR�RSWLNR�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D� NYDQWQR�RSWLNR��/.2���MH�]DVQRYDQ�
RNROL�VYHWOREQHJD�YLUD�&,7,86��&,7,86�VSDGD�Y�NDWHJRULMR�W�L��LQRYDWLYQLK�VYHWOREQLK�YLURY��W�M��
YLURY��NL�SURL]YDMDMR�XOWUD�NUDWNH�VYHWOREQH�VXQNH�Y�YDORYQHP�REPRþMX�RG�HNVWUHPQH�XOWUDYLMROLþQH�
GR�UHQWJHQVNH�VYHWOREH��V�SRPRþMR�NDWHULK�MH�PRJRþH�SUHXþHYDWL�ODVWQRVWL�VQRYL�QD�DWRPVNHP�QLYRMX��
�
�
&,7,86�WHPHOML�QD�XOWUD�KLWUHP�WLWDQ�VDILUQHP�ODVHUMX��NL�VH�XSRUDEOMD�]D�JHQHUDFLMR�YLVRNLK�
KDUPRQLNRY�RVQRYQH�ODVHUVNH�IUHNYHQFH�V�SRPRþMR�SOLQD�NRW�QHOLQHDUQHJD�PHGLMD��1DVWDOL�VXQNL�
VYHWOREH�VR�GROJL�QHNDM�GHVHW�IHPWRVHNXQG��SUL�IUHNYHQFL�SRQRYLWYH���N+]��LQ�VHJDMR�Y�VSHNWUDOQR�
REPRþMH�PHKNH�UHQWJHQVNH�VYHWOREH�� äHOMHQR�YDORYQR�GROåLQR��R]��KDUPRQLN��L]EHUHPR�]�
PRQRNURPDWRUMHP��NL�RKUDQL�þDVRYQR�GROåLQR�VYHWOREQLK�SXO]RY��7DNãQL�VYHWOREQL�VXQNL�SRVWDQHMR�
LGHDOQR�RURGMH�]D�SUHXþHYDQMH�ODVWQRVWL�PDWHULDORY�Y�QHUDYQRYHVQLK�SRJRMLK��9�SRVNXVLK�VH�Y�WD�
QDPHQ�XSRUDEOMD�W�L��QDþLQ�ªSXPS�DQG�SUREH©� �NMHU�SUYL�ODVHUVNL�VXQHN�Y]EXGL�HOHNWURQ�Y�YLãMH�
HQHUJLMVNR�VWDQMH��]�GUXJLP�VXQNRP��NL�MH�JOHGH�QD�SUYHJD��NRQWUROLUDQR��]DNDVQMHQ��SD�
ODKNR��SUHWLSDPR��UD]YRM�LQ�LQWHUDNFLMH�HOHNWURQVNLK�VWDQM�Y�RGYLVQRVWL�RG�þDVD�PHG�REHPD�VXQNRPD��
9�WD�QDPHQ�MH�ODERUDWRULM�RSUHPOMHQ�]�YVHPL�SRWUHEQLPL�QDSUDYDPL�]D�RSUDYOMDQMH�þDVRYQR�ORþOMLYLK�
PHULWHY�IRWRHPLVLMH�WDNR�QD�Y]RUFLK�WUGQLK�VQRYL�NRW�WXGL�SOLQRY��/DERUDWRULM�/.2�MH�HGLQVWYHQ�Y�
6ORYHQLML��SROHJ�WHJD�VR�Y�(YURSL�OH�WULMH�SRGREQR�RSUHPOMHQL�ODERUDWRULML��
�
�
/DERUDWRULM�GRSROQMXMH�VLVWHP�]D�RELþDMQR�UHQWJHQVNR�IRWRHPLVLMR��;36��V�NDWHULP�ODKNR�SUHXþXMHPR�
NHPLMVNR�VHVWDYR�Y]RUFHY��0RQRNURPDWL]LUDQ�L]YRU�UHQWJHQVNH�VYHWOREH�]�HQRMQR�NDWRGR�SURL]YDMD�
IRWRQH�HQHUJLMH������H9��V�NDWHULPL�MH�PRJRþH�UD]LVNDWL�HQHUJLMVNH�QLYRMH�Y�QRWUDQMLK�OXSLQDK�
DWRPRY��3UDY�WDNR�MH�Y�ODERUDWRULMX�QD�YROMR�YVD�SRWUHEQD�RSUHPD�]D�SULSUDYR�Y]RUFHY�Y�XOWUD�
YLVRNHP�YDNXXPX��.ULRJHQVNL�PDQLSXODWRU�]D�RSUDYOMDQMH�SRVNXVRY�SUL�HNVWUHPQR�QL]NLK�
WHPSHUDWXUDK��PDQM�NRW����.��ER�QD�UD]SRODJR�GHFHPEUD�������
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�VH�L]YDMD�Y�/DERUDWRULMX�]D�UD]LVNDYH�PDWHULDORY��/50��WHPHOML�
QD�QMHJRYHP�FHQWUX�]D�HOHNWURQVNR�PLNURVNRSLMR��NL�LPD�GYD�HOHNWURQVND�PLNURVNRSD�LQ�QDSUDYH�]D�
SULSUDYR�Y]RUFHY� � 1HSRVUHGQR�ER�SRGSLUDO�ED]LþQH�UD]LVNDYH�Y�RNYLUX�SURJUDPD��3�������
+HWHURJHQL�IRWRNDWDOLWLþQL�SURFHVL��SULGRELYDQMH�YRGLND��þLãþHQMH�YRGH�LQ�]UDND���
�
�
9UVWLþQL�HOHNWURQVNL�PLNURVNRS��6(0�� -60������)��-HRO��QD�SROMVNR�HPLVLMR�]�HQHUJLMVNLP�
UD]SRQRP�YSDGQHJD�åDUND�PHG�����LQ����.H9�MH�]DUDGL�ãLURNHJD�HOHNWURQVNHJD�WRND�QD�Y]RUHF����±�
����Q$��SULPHUHQ�WDNR�]D�HOHNWURQVNH�VOLNH�]�YLVRNR�ORþOMLYRVWMR��ORþOMLYRVW�����QP�DW����.H9��NRW�
WXGL�]D�PLNURDQDOL]R��6LVWHP�MH�RSUHPOMHQ�]�GHWHNWRUMHP�;�åDUNRY��;�0D[�����2[IRUG�,QVWUXPHQW��
]D�(QHUJLMVNR�'LVSHU]LYQR�;�åDUNRYQR�VSHNWURVNRSLMR��(';���NL�RPRJRþD�DQDOL]R�HOHPHQWQH�
VHVWDYH�WHU�PDSLUDQMH��0LNURVNRS�MH�RSUHPOMHQ�WXGL�V�VSHNWURPHWURP��0RQR&/����*DWDQ��]D�DQDOL]R�
HPLWLUDQH�VYHWOREH�Y�YLGQHP�GHOX�VSHNWUD��NDWRGQD�OXPLQLVFHQFD��&/���NL�RPRJRþD�ORNDOQR�&/�
VSHNWURVNRSLMR�WHU�&/�PDSLUDQMH�� 7D�QDSUDYD�MH�]HOR�YVHVWUDQVND�SUL�NDUDNWHUL]DFLML�QD�PLNUR�LQ�
QDQR�QLYRMX�UD]OLþQLK�PDWHULDORY��WDNR�SUL�SUHXþHYDQMX�PRUIRORJLMH�LQ�QMLKRYH�VHVWDYH�NRW�WXGL�QMLKRYLK�
HOHNWUR�RSWLþQLK�ODVWQRVWL��3R�]DJRQX�PLNURVNRSD���������������6(0�ODERUDWRULM�PRþQR�SRGSLUD�
UD]LVNRYDOQH�GHMDYQRVWL��QH�OH�Y�05/�LQ�GUXJLPL�UD]LVNRYDOQLPL�VNXSLQDPL�QD�81*��QSU�/)26�LQ�
/52���SDþ �SD�WXGL�Y�VRGHORYDQMX�]�]XQDQMLPL�DNDGHPVNLPL�LQVWLWXFLMDPL��QD�SULPHU�]�8QLYHU]R�Y�
6DLQW�(WLHQQH�	�&156��)UDQFLMD��LQ�SRGMHWML��QD�SULPHU�/HNWULND�G�G���6ORYHQLMD��LQ�
1$12&2$7,1*6��,WDOLMD���
�
�
7UDQVPLVLMVNL�HOHNWURQVNL�PLNURVNRS��7(0��-(0������)�MH�PLNURVNRS�QD�SROMVNR�HPLVLMR�RSUHPOMHQ�
]�HOHNWURQVNR�RSWLNR�]�XOWUD�YLVRNR�ORþOMLYRVWMR��1DMYLãMD�QDSHWRVW�HOHNWURQRY�MH�����.H9��1DMYHþMD�
ORþOMLYRVW�Y�7(0�PHWRGL�MH�����QP��V�NDWHUR�MH�DQDOL]D�NULVWDOQH�VWUXNWXUH�QD�UDYQL�ORþOMLYRVWL�DWRPRY�
ODKNR�GRVWRSQD��,QãWUXPHQW�MH�RSUHPOMHQ�]�HQRWR�]D�YUVWLþQR�SUHVHYQR�HOHNWURQVNR�PLNURVNRSLMR�
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�6FDQQLQJ�7UDQVPLVVLRQ�(OHFWURQ�0LFURVFRS\���67(0��WHU��]�GHWHNWRUMHP�]D�RSD]RYDQMH�Y�VYHWOHP�
SROMX��NRW�WXGL�V�NURåQLP�GHWHNWRUMHP�]D�RSD]RYDQMH�Y�WHPQHP�SROMX��7R�RPRJRþD�L]YHGER�67(0�
VOLN� �] � ORþOMLYRVWMR�����QP��WHU�PLNURDQDOL]R��7UHQXWQR�PLNURVNRS�XSRUDEOMDPR�SUHGYVHP�]D�
NDUDNWHUL]DFLMR�QRYLK�PDWHULDORY�QD�81*�� =DUDGL� YUKXQVNLK�]PRJOMLYRVWL�NDUDNWHUL]DFLMH�MH�LQWHUHV�
]XQDQMLK� LQVWLWXFLM� ]D�VRGHORYDQMH� L]MHPQR�� 6(0� LQ�7(0�ODERUDWRULMD�VWD�DNWLYQD�Y�SUHGVWDYLWYHQLK�
GHMDYQRVWLK��NRW�VR�GHPRQVWUDFLMH�]D�VUHGQMHãROFH��Y�VRGHORYDQMX�]� XPHWQLãNLPL�SURMHNWL��2ED�
PLNURVNRSD�VWD�]HOR�SULPHUQD�Y�WH�QDPHQH��VDM�MH�QMLKRYR�GHORYDQMH�UD]XPOMLYR�WXGL�QH�
]QDQVWYHQHPX�REþLQVWYX��
�
�
���������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�VH�L]YDMD�Y�/DERUDWRULMX�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26��
REVHJD�UD]LVNRYDOQR�RSUHPR��NL�GDMH�LQIRUPDFLMH�R�WUDQVSRUWX�HOHNWULþQHJD�QDERMD�Y�XOWUDWDQNLK�
�QHNDM�PROHNXODUQLK�VORMHY��SODVWHK�RUJDQVNLK�SROSUHYRGQLNRY��23��LQ�QMLKRYLK�PRUIRORãNLK�
]QDþLOQRVWLK��5D]SRORåOMLYD�RSUHPD�YVHEXMH�SRSROQ�VLVWHP�]D�PHUMHQMH�WUDQVSRUWD�IRWRY]EXMHQLK�
QRVLOFHY�QDERMD�SR�PHWRGL�PHUMHQMD�þDVD�SUHOHWD��6LVWHP�YNOMXþXMH�VXQNRYQL�ODVHU�V�VSUHPHQOMLYR�
YDORYQR�GROåLQR�LQ�KLWHU�VLVWHP�]D�PHUMHQMH�QL]NLK�WRNRY��&HORWHQ�VLVWHP�MH�YJUDMHQ�Y�]DSUWR��]�
GXãLNRP�QDSROQMHQR�NRPRUR�Y�NDWHUL�MH�WXGL�YDNXXPVNL�QDSDUMHYDOQLN��=D�SUHLVNDYH�PRUIRORãNLK�
]QDþLOQRVWL�RUJDQVNLK�VORMHY�MH�QD�YROMR�PLNURVNRS�QD�DWRPVNR�VLOR��$NWLYQRVWL��NL�SRWHNDMR�QD�
RPHQMHQL�RSUHPL�VR�Y�YHOLNL�PHUL�YVHERYDQH�Y�UD]LVNRYDOQHP�SURJUDPX�3�������´%LRIL]LND�
SROLPHURY��PHPEUDQ��JHORY��NRORLGRY�LQ�FHOLF´� �5D]LVNDYH�VH�RVUHGRWRþDMR�QD�PHUMHQMH�þDVD�SUHOHWD�
QRVLOFHY�Y�VRGREQLK�SROLPHULK�LQ�RUJDQVNLK�SROSUHYRGQLNLK�]�PDMKQR�PROHNXOVNR�PDVR��NL�
SUHGVWDYOMDMR�MHGUR�VRGREQLK�RSWRHOHNWURQVNLK�VHVWDYQLK�GHORY��NRW�VR�VRQþQH�FHOLFH�LQ�WDQNRVORMQL�
WUDQ]LVWRUML��9�]DGQMHP�þDVX��]ODVWL�]DKYDOMXMRþ �XVSHãQHPX�GHOX�QD�SURMHNWX�(YURSVNH�]QDQVWYHQH�
IXQGDFLMH�(852*5$3+(1(�*UDSKHQH�2UJDQLF�6X3UDPRO(FXODU�IXQFWLRQD/�FRPSRVLWHV��MH�
YHOLN�GHO�DNWLYQRVWL�/)26�RVUHGRWRþHQ�QD�UD]LVNDYH�WUDQVSRUWQLK�ODVWQRVWL�PHãDQLF�PHG�JUDIHQRP�LQ�
RUJDQVNLPL�SROSUHYRGQLNL�LQ�]DþHWQLK�ID]�UDVWL�RUJDQVNLK�SROSUHYRGQLNRY�]�PDMKQR�PROHNXOVNR�PDVR�
QD�JUDIHQX��5D]LVNRYDOQR�RSUHPR�UHGQR�XSRUDEOMDMR�]QDQVWYHQLNL�L]�,WDOLMH��âSDQLMH��1HPþLMH��%HOJLMH�
LQ�9HOLNH�%ULWDQLMH�Y�RNYLUX�ELODWHUDOQLK�UD]LVNRYDOQLK�SURMHNWRY��1D�RPHQMHQL�RSUHPL�MH�ELOR�
RSUDYOMHQR�YHþ�UD]LVNDY��NL�VR�ELOH�SUHGPHWL�GRNWRUVNLK�GLVHUWDFLM�LQ�PDJLVWUVNLK�QDORJ���
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�VH�L]YDMD�Y�/DERUDWRULMX�]D�UD]LVNDYH�Y�RNROMX��/52���WHPHOML�QD�
UD]QROLNL�RSUHPR�]D�NDUDNWHUL]DFLMR�VQRYL�QD�PROHNXODUQHP�NRW�WXGL�QD�VXSUDPROHNXODUQHP�QLYRMX�
WHU�NDUDNWHUL]DFLMR�PDWHULDORY��9VH�UD]SRORåOMLYH�PHWRGH�ODKNR�XSRUDEOMDPR�]D�NHPLMVNR��NHPLMVND�
VHVWDYD��NLQHWLND�LQ�UHDNFLMVNL�PHKDQL]PL��KLGURILOQRVW��WRNVLþQRVW��LQ�IL]LNDOQR��RSWLþQH�LQ�WUDQVSRUWQH�
ODVWQRVWL��VWUXNWXUD��KUDSDYRVW�SRYUãLQH��NDUDNWHUL]DFLMR�VQRYL�LQ�SURFHVRY��NL�VR�YH]DQL�]D�
UD]LVNRYDOQR�GHMDYQRVW�ODERUDWRULMD�WHU�GUXJLK�RGGHONRY�8QLYHU]H�Y�1RYL�*RULFL�DOL�]XQDQMLK�
XSRUDEQLNRY�Y�6ORYHQLML�LQ�WXMLQL�V�VRURGQLPL�UD]LVNRYDOQLPL�XVPHULWYDPL��NRW�WXGL�]D�SRUHEH�VSORãQH�
NHPLMVNH�DQDOL]H�QDMUD]OLþQHMãLK�Y]RUFHY��.OMXþQD�RSUHPD�]D�GHMDYQRVW��NL�SRGSLUD�SUHGYVHP�
UD]LVNRYDOQD�SURJUDPD�3�������$QDOLWLND�LQ�NHPLMVND�NDUDNWHUL]DFLMD�PDWHULDORY�LQ�SURFHVRY�
WHU� 3 �������5D]YRM�PDWHULDORY�SR �VR O�JHO�SRVWRSNLK�LQ�QMLKRYD�XSRUDED�Y�VLVWHPLK�]D�
L]NRULãþDQMH�QHNRQYHQFLRQDOQLK�YLURY�HQHUJLMH��YNOMXþXMH�VSHNWURPHWHU�]D�ODVHUVNR�VXQNRYQR�
IRWROL]R��)7,5�LQ�89�9LV�VSHNWURPHWUH��OXPLQLVFHQþQL�VSHNWURPHWHU��NOLPDWVNR�NRPRUR��PHULOHF�
NRQWDNWQLK�NRWRY��DQDOL]DWRU�VNXSQHJD�RUJDQVNHJD�RJOMLND�LQ�GXãLND��LRQVNL�NURPDWRJUDI��WHNRþLQVNL�
NURPDWRJUDI�+3/&��SOLQVNL�NURPDWRJUDI�]�GHWHNWRUMHP�QD�]DMHWMH�HOHNWURQRY�LQ�SODPHQVNR�
LRQL]DFLMVNLP�GHWHNWRUMHP�WHU�SOLQVNL�NURPDWRJUDI�*0�06�]�PDVQR�VHOHNWLYQLP�GHWHNWRUMHP��
3RVHEQR�VNXSLQR�LQVWUXPHQWDOQLK�PHWRG�SUHGVWDYOMDMR�W�L��RSWRWHUPLþQH�VSHNWURVNRSVNH�PHWRGH��SUL�
NDWHULK�XSRUDEOMDPR�HGLQVWYHQH�VSHNWURPHWUH��NL�VPR�MLK�NRQVWUXLUDOL�VDPL�LQ�MLK�LPDMR�QD�UD]SRODJR�
OH�UHGNL�ODERUDWRULML�Y�VYHWX��3UL�WHK�]D�Y]EXMDQMH�XSRUDEOMDPR�ODVHUMH��NL�VR�ODKNR�WXGL�VDPRVWRMQL�YLU�
VYHWOREH�]D�GUXJH�DSOLNDFLMH�Y�VSHNWURVNRSLML�LQ�IRWRNHPLML��$U�LRQVNL�ODVHU��$U�LRQVNL�ODVHU�V�
SRGYRMHQR�IUHNYHQFR��NULSWRQVNL�ODVHU��+H�1H�ODVHU�LQ�H[FLPHUQL�ODVHU�]�EDUYLOQLP�ODVHUMHP��1D�
RVQRYL�QDYHGHQLK�ODVHUMHY�LPDPR�SRVWDYMHQH�WUL�VSHNWURPHWUH�QD�WRSORWH�OHþH��7/6���WHU�7/6�
PLNURVNRS�LQ�VSHNWURPHWHU�QD�RSWRWHUPLþQL�RGNORQ��%'6��WHU�VLVWHPH�]D�SUHWRþQR�LQMHNFLMVNR�
DQDOL]R�),$�LQ�WHNRþLQVNR�NURPDWRJUDILMR�+3/&�7/6�LQ�,&�7/6��
�
�
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1DYHGHQD�RSUHPD�MH�NOMXþQD�WXGL�]D�L]YDMDQMH�ãWHYLOQLK�QDFLRQDOQLK�LQ�PHGQDURGQLK�SURMHNWRY��NRW�
WXGL�SURMHNWRY�]D�LQGXVWULMR��1D�QMHM�RSUDYOMDMR�UD]LVNDYH�WXGL�UD]LVNRYDOFL�L]�WXMLQH�LQ�ãWHYLOQL�
GLSORPDQWL��PDJLVWUDQWL�LQ�GRNWRUDQWL�8QLYHU]H�Y�1RYL�*RULFL�WHU�GUXJLK�YLVRNRãROVNLK�LQ�UD]LVNRYDOQLK�
XVWDQRY�L]�6ORYHQLMH�LQ�WXMLQH��

.OMXþQH�EHVHGH

/$2'�

GLVWULEXLUDQL�UDþXQDOQLãNL�VLVWHPL�JULG��IRWRQVNL�GHWHNWRUML��NR]PLþQL�åDUNL�HNVWUHPQLK�HQHUJLM��
YLVRNRHQHUJLMVNL�JDPD�åDUNL��SRVSHãHYDQMH�RVQRYQLK�GHOFHY��WHPQD�VQRY�
/)26�
RUJDQVNL�SROSUHYRGQLNL��WUDQVSRUW�HOHNWURQRY��JUDIHQ��PLNURVNRS�QD�DWRPVNR�VLOR�
/.2�
L]YRU�VYHWOREH��IHQWRVHNXQGQL�SXO]L��JHQHUDFLMD�YLãMLK�KDUPRQLNRY��UHQWJHQVND�IRWRHPLVLMD�
/50�
YUVWLþQL�HOHNWURQVNL�PLNURVNRS��WUDQVPLVLMVNL�HOHNWURQVNL�PLNURVNRS��UHQWJHQVND�PLNURDQDOL]D��
NDRWGROXPLQLVFHQFD�
/52�
VSHNWURPHWULMH�89�9LV��)7,5��ODVHUVND�VXQNRYQD�IRWROL]D��RSWRWHUPLþQD�VSHNWURPHWULMD��
WHNRþLQVND�NURPDWRJUDILMD��SOLQVND�NURPDWRJUDILMD��PDVQD�VSHNWURPHWULMD��SUHWRþQD�
LQMHNFLMVND�DQDOL]D��NHPLMVND�NDUDNWHUL]DFLMD��VWUXNWXUD�PDWHULDORY��IRWRNDWDOLWVND�DNWLYQRVW��
IRWRNHPLMD��WRNVLþQRVW

�
$1*

8QLYHUVLW\�RI�1RYD�*RULFD��81*��LV�VWURQJO\�UHVHDUFK�RULHQWHG�XQLYHUVLW\�DQG�DOO�WKH�DFDGHPLF�
DFWLYLWLHV�DUH�EDVHG�RQ�WKH�H[FHOOHQFH�RI�LWV�UHVHDUFK�ODERUDWRULHV��7KH�JRDO�RI�WKH�SURSRVHG�
LQIUDVWUXFWXUH�SURJUDP�LV�WR�SURYLGH�VXSSRUW�WR�VWDWH�RI�WKH�DUW�UHVHDUFK�LQ�WKH�ILHOGV�RI�SK\VLFV��
PDWHULDO�VFLHQFHV�DQG�HQYLURQPHQWDO�VFLHQFHV��ZKLFK�UHSUHVHQW�WKH�FRUH�UHVHDUFK�DFWLYLWLHV�DW�WKH�
81*��'XH�WR�WKH�LQWHUFRQQHFWLYLW\�DQG�FRPSOHPHQWDULW\�RI�WKH�UHVHDUFK�FRQGXFWHG�LQ�WKH�
SDUWLFLSDWLQJ�ODERUDWRULHV��ZH�SURSRVH�WKDW�WKH�H[LVWLQJ�LQIUDVWUXFWXUDO�SURJUDP��,�������3LHUUH�
$XJHU�2EVHUYDWRU\��LV�H[WHQGHG�QRW�RQO\�LQ�GXUDWLRQ��EXW�DOVR�LQ�WKH�FRQWHQW��DQG�DFFRUGLQJO\�
UHQDPHG�LQWR��,QIUDVWUXFWXUDO�SURJUDP�RI�WKH�8QLYHUVLW\�RI�1RYD�*RULFD���7KH�PDLQ�PRWLYDWLRQ�IRU�
WKLV�SURSRVDO�LV�WR�HVWDEOLVK�FRQWLQXLW\�DQG�IXOO�WLPH�XVH�RI�ODUJH�VFDOH�UHVHDUFK�LQIUDVWUXFWXUHV�DW�WKH�
8QLYHUVLW\�RI�1RYD�*RULFD��ZKLFK�ZHUH�REWDLQHG�DOPRVW�HQWLUHO\�WKURXJK�(8�DQG�WUDQV�UHJLRQDO�
JUDQWV�DQG�DV�VXFK�GLG�QRW�SUHVHQW�D�GLUHFW�EXUGHQ�WR�WKH�6ORYHQLDQ�EXGJHW��7KLV�LQIUDVWUXFWXUH�KDV�
DOUHDG\�EHHQ�SXW�DW�GLVSRVDO�WR�QDWLRQDO�DQG�LQWHUQDWLRQDO�XVHUV��
�
�
,QIUDVWUXFWXUDO�DFWLYLWLHV�ZLOO�EH�FDUULHG�RXW�LQ�ILYH�ODERUDWRULHV��WKH����������/DERUDWRU\�IRU�
HQYLURQPHQWDO�UHVHDUFK��/52������������/DERUDWRU\�IRU�DVWURSDUWLFOH�SK\VLFV��/$2'������������
/DERUDWRU\�IRU�RUJDQLF�PDWWHU�SK\VLFV��/)26������������0DWHULDOV�UHVHDUFK�ODERUDWRU\��/50��
DQG����������/DERUDWRU\�IRU�TXDQWXP�RSWLFV��/.2���7KH�UHVHDUFK�LQ�WKHVH�ODERUDWRULHV�LV�EHLQJ�
VWHHUHG�E\�VL[�EDVLF�UHVHDUFK�SURJUDPV�IXQGHG�E\�WKH�6ORYHQLDQ�5HVHDUFK�$JHQF\��$556��DV�
ZHOO�DV�D�QXPEHU�RI�LQWHUQDWLRQDO�JUDQWV��DQG�KDV�LQ�WKH�SDVW�ZLWK�SXEOLFDWLRQV�LQ�GLVWLQJXLVKHG�
MRXUQDOV��VXFK�DV�1DWXUH�DQG�1DWXUH�3KRWRQLFV�FUXFLDOO\�FRQWULEXWHG�WR�WKH�UHVHDUFK�H[FHOOHQFH�RI�
WKH�81*��7KH�FRPELQHG�VFLHQWLILF�RXWSXW�RI�WKHVH�ODERUDWRULHV�LQ�WKH�SDVW�ILYH�\HDUV�DFFRUGLQJ�WR�
WKH�$556�PHWKRGRORJ\�\LHOGHG�WKH�PDUN�RI�$ �������IRU�WKH�HYDOXDWLRQ�RI�ELEOLRJUDSKLF�HQWULHV�LQ�
WKH�RIILFLDO�6ORYHQLDQ�UHVHDUFKHUV�GDWDEDVH�&2%,66��
�
�
5HVHDUFK�DFWLYLWLHV�RI�WKH�SDUWLFLSDWLQJ�ODERUDWRULHV�DUH�FRPSOHPHQWDU\�DQG�FRYHU�FKDUDFWHUL]DWLRQ�
DQG�VWXG\�RI�SURFHVVHV�LQ�QDWXUH�LQ�WKH�HQWLUH�VSHFWUXP�RI�HQHUJLHV�DQG�GLPHQVLRQV��IURP�
HOHPHQWDU\�SDUWLFOHV��DWRPV��PROHFXOHV�DQG�FOXVWHUV�RI�DWRPV�WR�FU\VWDOV�DQG�SRO\FULVWDOOLQLF�
QDQRVWUXFWXUHG�PDWHULDOV��7KH�UHVHDUFK�LQ�WKH�/DERUDWRU\�IRU�DVWURSDUWLFOH�SK\VLFV�FRYHUV� WKH �
SKHQRPHQD�DW�WKH�H[WUHPH�HGJHV�RI�WKLV�VSHFWUXP��DW�WKH�FRVPRORJLFDO�DQG�TXDUN�VFDOHV�DQG�WKXV�
FRQWULEXWHV�WR�WKH�XQGHUVWDQGLQJ�RI�WKH�PRVW�IXQGDPHQWDO�ODZV�RI�QDWXUH�DQG�WR�JHQHUDO�DGYDQFH�RI�
VFLHQFH��2WKHU�ODERUDWRULHV�FRYHU�WKH�V\QWKHVLV�DQG�FKDUDFWHUL]DWLRQ�RI�QHZ�PDWHULDOV��ZKLFK�
GLUHFWO\�FRQWULEXWHV�WR�WHFKQRORJLFDO�DGYDQFHV�LQ�WKH�VRFLHW\��$OO�WKHVH�DFWLYLWLHV�DUH�EDVHG�RQ�WKH�
XVH�RI�ODUJH�DQG�UHODWLYHO\�FRVWO\�UHVHDUFK�LQIUDVWUXFWXUH��HLWKHU�WKURXJK�WKH�SDUWLFLSDWLRQ�LQ�IRUPDO�
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LQWHUQDWLRQDO�UHVHDUFK�FROODERUDWLRQV��/$2'�LV�IXOO�PHPEHU�RI�WKH����0�(85�ZRUWK�3LHUUH�$XJHU�
2EVHUYDWRU\�DQG�IXWXUH�����0�(85�ZRUWK�&7$�2EVHUYDWRU\��RU�WKURXJK�WKH�DFTXLVLWLRQV�RI�
HTXLSPHQW�WKURXJK�LQWHUQDWLRQDO�SURMHFWV��/50�REWDLQHG�WKH�HTXLSPHQW�WRWDOLQJ�WR�DERXW���0�(85�
ZLWKLQ�WKH�)3��5HJ3RW� SURMHFW�681*5((1�DQG�/.2�WR�DERXW���0�(85�ZLWKLQ�WKH�,QWHU5HJ�
SURMHFW�&,7,86���7KHVH�UHFHQW�DFTXLVLWLRQ�SODFH�WKH�8QLYHUVLW\�RI�1RYD�*RULFD�DPRQJ�PRVW�
DGYDQFHG�FHQWHUV�IRU�WKH�FKDUDFWHUL]DWLRQ�RI�HOHFWURQLF�SURSHUWLHV�RI�FRQGHQVHG�DQG�JDVHRXV�
PDWWHU�DV�ZHOO�DV�ELRORJLFDO�VXEVWDQFHV�LQ�WKH�ZRUOG��7KH�UHVHDUFK�JRDOV�DQG�SURSRVHG�
LQIUDVWUXFWXUDO�VXSSRUW�E\�SDUWLFLSDWLQJ�UHVHDUFK�XQLWV�LV�DV�IROORZV��
�
�
���������/DERUDWRU\�IRU�DVWURSDUWLFOH�SK\VLFV�
7KH�SDUW�RI�WKH�LQIUDVWUXFWXUH�SURJUDP�WR�EH�FDUULHG�RXW�E\�WKH�/DERUDWRU\�IRU�$VWURSDUWLFOH�
3K\VLFV�ZLOO�GLUHFWO\�VXSSRUW�EDVLF�UHVHDUFK�LQ�WKH�IUDPHZRUN�RI�WKH�SURJUDP��3�������
$VWURSDUWLFOH�SK\VLFV���DV�D�ORJLFDO�FRQWLQXDWLRQ�DQG�H[SDQVLRQ�RI�WKH�FXUUHQW�LQIUDVWUXFWXUH�
SURJUDP��,�������3LHUUH�$XJHU�2EVHUYDWRU\���5HVHDUFK�DQG�LQIUDVWUXFWXUH�DFWLYLWLHV�ZLOO�WDNH�
SODFH�LQ�WKH�FRQWH[W�RI�LQWHUQDWLRQDO�VFLHQWLILF�FROODERUDWLRQV�3LHUUH�$XJHU�2EVHUYDWRU\��3$2��DQG�
WKH�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$���DLPHG�DW�WKH�VWXG\�RI�WKH�SKHQRPHQD�DW�WKH�H[WUHPH�
HQHUJ\�DQG�VL]H�VFDOHV�LQ�QDWXUH��:LWKLQ�WKH�LQIUDVWUXFWXUH�SURJUDP��ZH�ZLOO�DFWLYHO\�FRQWULEXWH�WR�
WKH�FRQVWUXFWLRQ�RI�ODUJH�UHVHDUFK�LQIUDVWUXFWXUHV�±�WR�WKH�XSJUDGH�RI�WKH�XOWUD�KLJK�HQHUJ\�FRVPLF�
UD\��8+(&5��3LHUUH�$XJHU�H[SHULPHQW�DQG�WR�WKH�FRQVWUXFWLRQ�RI�WKH�2EVHUYDWRU\�IRU�YHU\�KLJK�
HQHUJ\��9+(��JDPPD�UD\�DVWURQRP\�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$���ZKLFK�LV�WKH�SULRULW\�IRU�
WKH�(XURSHDQ�6WUDWHJ\�)RUXP�RQ�5HVHDUFK�,QIUDVWUXFWXUHV��(6)5,���7KH�XSJUDGH�RI�3$2�LQFOXGHV�
DPRQJ�RWKHU�WKLQJV�WKH�XSJUDGH�RI�WKH�$XJHU�VXUIDFH�GHWHFWRUV��ZKLFK�ZLOO�DOORZ�WKH�PHDVXUHPHQW�
RI�WKH�PXRQV�LQ�LQGLYLGXDO�DWPRVSKHULF�VKRZHUV��UHVXOWLQJ�IURP�WKH�LQWHUDFWLRQ�RI�8+(&5�ZLWK�WKH�
QXFOHL�RI�DWRPV�LQ�WKH�DLU��DQG�WKH�XSJUDGH�RI�IOXRUHVFHQW�WHOHVFRSHV��ZKLFK�ZLOO�DOORZ�ODUJHU�GXW\�
F\FOH�LQ�PHDVXUHPHQW�RI�WKH�GHYHORSPHQW�RI�DWPRVSKHULF�FDVFDGHV��DQG�WKXV�ODUJHU�DPRXQW�RI�
VLPXOWDQHRXV�PHDVXUHPHQWV�ZLWK�ERWK�W\SHV�RI�$XJHU�GHWHFWRUV��/DERUDWRU\�IRU�$VWURSDUWLFOH�
3K\VLFV�ZLOO�GLUHFWO\�FRQWULEXWH�WR�WKH�VHOHFWLRQ��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�SURMHFWV�IRU�
DQ�XSJUDGH�RI�WKH�VXUIDFH�GHWHFWRUV��UH�GHVLJQLQJ�RI�WKH�ZDWHU�&KHUHQNRY�GHWHFWRUV��DGGLWLRQDO�
PXRQ�LGHQWLILFDWLRQ��D�QHZ��IDVWHU�HOHFWURQLFV�IRU�WKH�DFTXLVLWLRQ�PHDVXUHPHQW��DQG�RI�WKH�
IOXRUHVFHQW�GHWHFWRUV��ILUVW�LQ�WKH�ODERUDWRULHV�DW�WKH�8QLYHUVLW\�RI�1RYD�*RULFD�DQG�ILQDOO\�DW�WKH�
3$2�VLWH�LQ�$UJHQWLQD��7KH�FRQVWUXFWLRQ�RI�WKH�ILUVW�RI�WKH�WZR�&7$�REVHUYDWRULHV�ZLOO�EHJLQ�LQ�
������LPPHGLDWHO\�DIWHU�WKH�ILQDO�GHFLVLRQ�RQ�LWV�ORFDWLRQ��DQG�LV�H[SHFWHG�WR�ODVW�ILYH�\HDUV��,Q�WKH�
FRQWH[W�RI�WKH�SURSRVHG�LQIUDVWUXFWXUH�SURJUDP��/DERUDWRU\�IRU�$VWURSDUWLFOH�3K\VLFV�ZLO O �
VLJQLILFDQWO\�FRQWULEXWH�ERWK�WR�WKH�GHWHFWRU�GHYHORSPHQW�IRU�&7$��DQG�WR�WKH�FRQVWUXFWLRQ�RI�WKH�
2EVHUYDWRU\�LWVHOI��7KH�ILUVW�VFLHQWLILF�UHVXOWV�ZLWK�SDUWLDOO\�FRPSOHWHG�REVHUYDWRU\�DUH�H[SHFWHG�
DOUHDG\�LQ�������
�
�
���������/DERUDWRU\�IRU�TXDQWXP�RSWLFV�
7KH�SDUW�RI�WKH�LQIUDVWUXFWXUH�SURJUDP�WR�EH�FDUULHG�RXW�E\�WKH�/DERUDWRU\�IRU�TXDQWXP�RSWLFV�
�/.2��LV�EDVHG�RQ�WKH�&,7,86�OLJKW�VRXUFH��&,7,86�EHORQJV�WR�WKH�FDWHJRU\�RI�WKH�VR�FDOOHG�
LQQRYDWLYH�OLJKW�VRXUFHV��L�H��OLJKW�VRXUFHV�ZLWK�D�SXOVHG�WLPH�VWUXFWXUH�LQ�D�VSHFWUDO�UDQJH�IURP�
H[WUHPH�XOWUD�YLROHW�WR�WKH�VRIW�;�UD\V��ZLWK�ZKLFK�LW�LV�SRVVLEOH�WR�H[SORUH�PDWWHU�SURSHUWLHV�GRZQ�
WR�WKH�DWRPLF�OHYHO��
�
�
&,7,86�LV�EDVHG�RQ�DQ�XOWUD�IDVW�7LWDQLXP�6DSSKLUH�FRPPHUFLDO�ODVHU�V\VWHP�ZKLFK�LV�XVHG�WR�
JHQHUDWH�LWV�KLJK�RUGHU�KDUPRQLFV��XVLQJ�D�QREOH�JDV�DV�QRQ�OLQHDU�PHGLXP��7KH�JHQHUDWHG�OLJKW�KDV�
��N+]�UHSHWLWLRQ�UDWH�DQG�D�WHPSRUDO�GXUDWLRQ�RI�IHZ�WHQV�RI�IHPWRVHFRQGV�LQ�WKH�VRIW�;�UD\�
VSHFWUDO�UHJLRQ��7KLV�OLJKW�LV�WKDQ�PRQRFKURPDWL]HG��SUHVHUYLQJ�LWV�WHPSRUDO�SURSHUWLHV��DQG�
EHFRPHV�WKH�LGHDO�WRRO�WR�VWXG\�PDWHULDOV�SURSHUWLHV�LQ�WKH�³RXW�RI�HTXLOLEULXP´�FRQGLWLRQV��XVLQJ�WKH�
VR�FDOOHG�SXPS�SUREH�FRQILJXUDWLRQ��DQ�HOHFWURQ�LV�H[FLWHG�WR�D�KLJKHU�OHYHO�VWDWH�ZLWK�E\�D�SKRWRQ��
DQG�WKH�VXEVHTXHQW�HYROXWLRQ�DQG�LQWHUDFWLRQV�RI�HOHFWURQLF�VWDWHV�DV�D�IXQFWLRQ�RI�WLPH�LV�VWXGLHG�E\�
WKH�VHFRQG�SURELQJ�SKRWRQ��GHOD\HG�LQ�D�FRQWUROOHG�ZD\�ZLWK�UHVSHFW�WR�WKH�ILUVW�RQH��)RU�VXFK�NLQG�
RI�H[SHULPHQWV��WKH�ODERUDWRU\�LV�DOVR�HTXLSSHG�ZLWK�WKH�QHFHVVDU\�DSSDUDWXV�WR�SHUIRUP�WLPH�
UHVROYHG�SKRWRHPLVVLRQ�ERWK�IURP�VROLGV�DQG�IURP�JDV�SKDVH�HOHPHQWV��$�IDFLOLW\�OLNH�WKH�RQH�DW�
/.2�LV�XQLTXH�LQ�6ORYHQLD�DQG�RQO\���RWKHU�VLPLODU�IDFLOLWLHV�DUH�FXUUHQWO\�RSHUDWLQJ�LQ�(XURSH��
�
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�
)RU�IXOO�FKHPLFDO�FKDUDFWHUL]DWLRQ�RI�VDPSOHV��/.2�LV�DOVR�HTXLSSHG�ZLWK�D�V\VWHP�IRU�FRQYHQWLRQDO�
;36��;�UD\�SKRWRHPLVVLRQ�VSHFWURVFRS\���$�FRPPHUFLDO�VLQJOH�DQRGH�PRQRFKURPDWL]HG�;�UD\�
VRXUFH�SURGXFHV�SKRWRQV�DW������H9��ZLWK�ZKLFK�LW�LV�SRVVLEOH�WR�LQYHVWLJDWH�LQQHU�HOHFWURQV�FRUH�
OHYHOV��$OO�WKH�QHFHVVDU\�HTXLSPHQW�WR�KDQGOH�DQG�SUHSDUH�VDPSOHV�LQ�XOWUD�KLJK�YDFXXP�FRQGLWLRQV�
LV�DOVR�DYDLODEOH��$�&U\RJHQLF�PDQLSXODWRU�IRU�H[WUHPHO\�ORZ�WHPSHUDWXUHV��OHVV�WKDQ����.��
H[SHULPHQWV�ZLOO�EH�DYDLODEOH�LQ�'HFHPEHU�������
�
�
���������0DWHULDOV�UHVHDUFK�ODERUDWRU\�
7KH�SDUW�RI�WKH�LQIUDVWUXFWXUH�SURJUDP�SHUIRUPHG�DW�WKH�0DWHULDOV�UHVHDUFK�ODERUDWRU\� �/50��
VXSSRUWV�WKH�DFWLYLWLHV�RI�WKH�UHVHDUFK�SURJUDP��3�������+HWHURJHQHRXV�SKRWRFDWDO\WLF�SURFHVVHV��
K\GURJHQ�SURGXFWLRQ��ZDWHU�DQG�DLU�SXULILFDWLRQ��DQG�LV�EDVHG�RQ�WKH�DFWLYLWLHV�RI�LWV�HOHFWURQ�
PLFURVFRS\�FHQWHU��ZKLFK�FRQVLVWV�RI�WZR�ODERUDWRULHV�IRU�HOHFWURQ�PLFURVFRS\�DQG�UHODWHG�IDFLOLWLHV�
IRU�VDPSOH�SUHSDUDWLRQ��7KH�6FDQQLQJ�(OHFWURQ�0LFURVFRS\��6(0��-60������)��-HRO��LV�D�ILHOG�
HPLVVLRQ�PLFURVFRSH�ZLWK�DQ�LQFLGHQW�EHDP�HQHUJ\�UDQJH�EHWZHHQ�����DQG����.H9��7KH�ZLGH�
UDQJH�RI�SUREH�FXUUHQW����±�����Q$��PDNHV�LW�VXLWDEOH�ERWK�IRU�KLJK�UHVROXWLRQ�LPDJLQJ��UHVROXWLRQ�
����QP�DW����.H9��DQG�IRU�PLFURDQDO\VLV��7KH�V\VWHP�LV�HTXLSSHG�ZLWK�DQ�;�5D\�GHWHFWRU�IRU�
(QHUJ\�'LVSHUVLRQ�;�5D\�6SHFWURVFRS\��(';���ZKLFK�DOORZV�IRU�FRPSRVLWLRQDO�VSHFWURVFRS\�DQG�
PDSSLQJ��DQG�ZLWK�D�VSHFWURPHWHU�IRU�DQDO\VLV�RI�WKH�HPLWWHG�OLJKW�LQ�WKH�YLVLEOH�UDQJH�
�FDWKRGROXPLQHVFHQFH��&/���ZKLFK�DOORZV�IRU�ORFDO�&/�VSHFWURVFRS\�DQG�IRU�&/�PDSSLQJ��7KLV�
DSSDUDWXV�LV�H[WUHPHO\�SRZHUIXO�DQG�YHUVDWLOH�LQ�WKH�FKDUDFWHUL]DWLRQ�DW�WKH�PLFUR��DQG�QDQR��VFDOH�
RI�D�ZLGH�YDULHW\�RI�PDWHULDOV��ERWK�LQ�WKHLU�PRUSKRORJ\�DQG�LQ�WKHLU�FRPSRVLWLRQDO�DQG�HOHFWUR�
RSWLFDO�SURSHUWLHV��$IWHU�LWV�FRPPLVVLRQLQJ���������������WKH�6(0�ODERUDWRU\�VWURQJO\�VXSSRUWHG�WKH�
UHVHDUFK�DFWLYLW\�QRW�RQO\�ZLWKLQ�05/�DQG�RWKHU�81*�UHVHDUFK�JURXSV��H�J��/)26�DQG�/52���EXW�
DOVR�LQ�FROODERUDWLRQ�ZLWK�H[WHUQDO�DFDGHPLF�LQVWLWXWLRQV��H�J��8QLYHUVLW\�RI�6DLQW�(WLHQQH�	�&156�
�)UDQFH��DQG�FRPSDQLHV��H�J��/HNWULND�G�G���6ORYHQLD��DQG�1$12&2$7,1*6��,WDO\���
�
�
7KH�7UDQVPLVVLRQ�(OHFWURQ�0LFURVFRS\��7(0��ODERUDWRU\�-(0������)�LV�D�ILHOG�HPLVVLRQ�
PLFURVFRSH�HTXLSSHG�ZLWK�8OWUD�+LJK�5HVROXWLRQ�HOHFWURQ�RSWLFV��7KH�PD[LPXP�HOHFWURQ�YROWDJH�LV�
����.H9��7KH�PD[LPXP�UHVROXWLRQ�LQ�7(0�PRGH�LV�����QP��ZKLFK�PDNHV�WKH�DQDO\VLV�RI�
FU\VWDOOLQH�VWUXFWXUH�DW�DWRPLF�UHVROXWLRQ�HDVLO\�DFFHVVLEOH��7KH�DSSDUDWXV�LV�HTXLSSHG�ZLWK�
6FDQQLQJ�7UDQVPLVVLRQ�(OHFWURQ�0LFURVFRS\��67(0��XQLW�DQG�ZLWK�ERWK�EULJKW�ILHOG�DQG�DQQXODU�
GDUN�ILHOG�GHWHFWRUV��ZKLFK�PDNH�SRVVLEOH�WR�SHUIRUP�67(0�LPDJLQJ��ZLWK�UHVROXWLRQ�����QP��DQG�
PLFURDQDO\VLV��)RU�PLFURDQDO\WLFDO�SXUSRVHV��WKH�V\VWHP�LV�HTXLSSHG�ZLWK�;�5D\�GHWHFWRU�IRU�(';�
ORFDO�VSHFWURVFRS\�DQG�FRPSRVLWLRQDO�PDSSLQJ��$W�SUHVHQW�WKH�DSSDUDWXV�LV�PDLQO\�XVHG�LQ�WKH�
FKDUDFWHUL]DWLRQ�RI�QRYHO�PDWHULDOV�V\QWKHVL]HG�DW��%HFDXVH�RI�LWV�WRS�OHYHO�FKDUDFWHUL]DWLRQ�
FDSDELOLWLHV��H[WHUQDO�LQVWLWXWLRQV�DVNHG�DQG�DUH�DOUHDG\�EHQHILWLQJ�IURP�FROODERUDWLRQ��
�
�
%RWK�6(0�DQG�7(0�ODERUDWRULHV�DUH�DFWLYH�LQ�SRSXODUL]DWLRQ�DFWLYLWLHV��VXFK�DV�GHPRQVWUDWLYH�
VHVVLRQ�IRU�KLJK�VFKRRO�VWXGHQWV�DQG�FROODERUDWLRQ�ZLWK�DUW�SURMHFWV��7KH�PLFURVFRSHV�DUH�YHU\�
HIIHFWLYH�WR�WKLV�DLP��VLQFH�WKH�RXWSXW�RI�WKRVH�DSSDUDWXVHV��L�H��LPDJHV��LV�HDVLO\�XQGHUVWRRG�DOVR�
IURP�QRQ�VFLHQWLILF�DXGLHQFH��
�
�
���������/DERUDWRU\�IRU�RUJDQLF�PDWWHU�SK\VLFV�
7KH�SDUW�RI�WKH�LQIUDVWUXFWXUH�SURJUDP�SHUIRUPHG�DW�WKH�/DERUDWRU\�IRU�RUJDQLF�PDWWHU�SK\VLFV�
�/203��LV�GHYRWHG�WR�WKH�UHVHDUFK�HTXLSPHQW��ZKLFK�\LHOGV�LQIRUPDWLRQ�RQ�WKH�HOHFWULF�FKDUJH�
WUDQVSRUW�LQ�XOWUD�WKLQ��IHZ�PROHFXODU�OD\HUV��RUJDQLF�VHPLFRQGXFWRU��26��OD\HUV�DQG�WKHLU�
PRUSKRORJLFDO�SDUDPHWHU��7KH�DYDLODEOH�HTXLSPHQW�LQFOXGHV�D�FRPSOHWH�V\VWHP�IRU�WLPH�RI�IOLJKW�
�72)��FKDUDFWHUL]DWLRQ�RI�WUDQVSRUW�RI�SKRWR�LQGXFHG�FKDUJH�FDUULHUV�FRPSULVLQJ�D�SXOVHG��YDULDEOH�
ZDYHOHQJWK�ODVHU�DQG�IDVW��ORZ�FXUUHQW�PHDVXUHPHQW�V\VWHP��7KH�V\VWHP�LQ�HQFORVHG�LQ�D�QLWURJHQ�
ILOOHG�JORYH�ER[��ZKLFK�FRQWDLQV�D�YDFXXP�HYDSRUDWRU��$WRPLF�IRUFH�PLFURVFRSH�FRPSOHPHQWV�WKH�
WUDQVSRUW�PHDVXUHPHQWV�YLD�PRUSKRORJLFDO�DQDO\VLV�RI�RUJDQLF�VXUIDFHV��7KH�DFWLYLWLHV��ZKLFK�
H[SORLW�WKH�OLVWHG�HTXLSPHQW�DUH�SDUW�RI�WKH�UHVHDUFK�SURJUDP�3�������³%LRSK\VLFV�RI�3RO\PHUV��
0HPEUDQHV��*HOV��&ROORLGV�DQG�&HOOV´� �7KH�UHVHDUFK�DFWLYLWLHV�DUH�IRFXVHG�RQ�72)�

-DYQL�SR]LY�]D�SUHGORåLWHY�LQIUDVWUXNWXUQLK�SURJUDPRY�����

Prijavna vloga: ARRS-RI-IP-JR-Prijava/2014/6 Stran 8 od 34



FKDUDFWHUL]DWLRQ�RI�DGYDQFHG�SRO\PHUV�DQG�VPDOO�PROHFXOH�RUJDQLF�VHPLFRQGXFWRUV��ZKLFK�DUH�DW�
WKH�FRUH�RI�LQYHVWLJDWLRQ�RI�QRYHO�RUJDQLF�RSWRHOHFWURQLF�GHYLFHV�VXFK�DV�VRODU�FHOOV�DQG�WKLQ�ILOP�
WUDQVLVWRUV��5HFHQWO\��DQG�WKDQNV�WR�WKH�VXFFHVVIXO�SDUWLFLSDWLRQ�RI�/203�LQ�D�(XURSHDQ�6FLHQFH�
)RXQGDWLRQ�SURMHFW�(852*5$3+(1(� *UDSKHQH�2UJDQLF�6X3UDPRO(FXODU�IXQFWLRQD/�
FRPSRVLWHV��LQFUHDVLQJ�SRUWLRQ�RI�WKH�DFWLYLWLHV�LV�IRFXVHG�RQ�WUDQVSRUW�SURSHUWLHV�RI�JUDSKHQH�26�
EOHQGV�DQG�LQLWLDO�VWDJHV�RI�JURZWK�RI�VPDOO�PROHFXOH�26V�RQ�JUDSKHQH��7KH�UHVHDUFK�HTXLSPHQW�DW�
/203�LV�IUHTXHQWO\�XVHG�E\�FROODERUDWRUV�IURP�WKH�UHVHDUFK�JURXSV�LQ�,WDO\��6SDLQ��*HUPDQ\��
%HOJLXP�DQG�*UHDW�%ULWDLQ�DV�SDUW�RI�ELODWHUDO�FROODERUDWLYH�SURMHFWV��,Q�DGGLWLRQ��VHYHUDO�GRFWRUDO�
WKHVHV�DQG�0�6F��SURMHFWV�KDYH�EHHQ�VXFFHVVIXOO\�FRPSOHWHG��E\�XVLQJ�WKLV�HTXLSPHQW��
�
�
���������/DERUDWRU\�IRU�HQYLURQPHQWDO�UHVHDUFK�
7KH�SDUW�RI�WKH�LQIUDVWUXFWXUH�SURJUDP�SHUIRUPHG�DW�WKH� /DERUDWRU\�IRU�HQYLURQPHQWDO�UHVHDUFK�
�/52��LV�EDVHG�RQ�GLYHUVH�HTXLSPHQW�IRU�FKDUDFWHUL]DWLRQ�RI�PDWHULDOV�DQG�PDWWHU�DW�PROHFXODU�DQG�
VXSUDPROHFXODU�OHYHO��$YDLODEOH�LQVWUXPHQWDWLRQ�DQG�UHODWHG�PHWKRGV�FDQ�EH�XVHG�IRU�FKHPLFDO�
�FKHPLFDO�FRPSRVLWLRQ��NLQHWLFV�DQG�UHDFWLRQ�PHFKDQLVPV��KLGURSKLOLFLW\��WR[LFLW\��DQG�SK\VLFDO�
�RSWLFDO�DQG�WUDQVSRUW�SURSHUWLHV��VWUXFWXUH��VXUIDFH�URXJKQHVV��FKDUDFWHUL]DWLRQ�RI�PDWHULDOV�DQG�
SURFHVVHV��ZKLFK�DUH�LQYHVWLJDWHG�ZLWKLQ�WKH�UHVHDUFK�DFWLYLW\�RI�WKH�8QLYHUVLW\�RI�1RYD�*RULFD�RU�
E\�RWKHU�XVHUV�ZLWK�VLPLODU�UHVHDUFK�DFWLYLWLHV�LQ�6ORYHQLD�RU�DEURDG��0RVW�RI�HTXLSPHQW�LV�DYDLODEOH�
DOVR�IRU�JHQHUDO�FKHPLFDO�DQDO\VLV�RI�YDULRXV�VDPSOHV��.H\�HTXLSPHQW�ZKLFK�RIIHUV�GLUHFW�VXSSRUW�
WR�WZR�QDWLRQDO�UHVHDUFK�SURJUDPV��3�������$QDO\WLFV�DQG�FKHPLFDO�FKDUDFWHUL]DWLRQ� R I �
PDWHULDOV�DQG�SURFHVVHV�DQG�3�������'HYHORSPHQW�RI�PDWHULDOV�E\�VRO�JHO�SURFHVVHV�DQG�
WKHLU�DSSOLFDWLRQ�LQ�V\VWHPV�IRU�XWLOL]DWLRQ�RI�QRQFRQYHQWLRQDO�HQHUJ\�VRXUFHV�� LQFOXGHV�
VSHFWURPHWHUV�IRU�ODVHU�IODVK�SKRWRO\VLV��)7,5�DQG�89�9LV�VSHFWURPHWHUV��OXPLQHVFHQFH�
VSHFWURPHWHU��FOLPDWLF�FKDPEHU��WRWDO�RUJDQLF�FDUERQ�DQG�QLWURJHQ�DQDO\]HU��LRQ�FKURPDWRJUDSK��
OLTXLG�FKURPDWRJUDSK�+3/&��JDV�FKURPDWRJUDSK�ZLWK�HOHFWURQ�FDSWXUH�DQG�IODPH�LRQL]DWLRQ�
GHWHFWRUV��DQG�JDV�FKURPDWRJUDSK�*0�06�ZLWK�PDVV�VSHFWURPHWULF�GHWHFWRU���
�
�
$�SDUWLFXODU�JURXS�RI�DYDLODEOH�LQVWUXPHQWDO�PHWKRGV�FRPSULVHV�VR�FDOOHG�SKRWRWKHUPDO�
VSHFWURPHWULF�PHWKRGV�ZKHUH�XQLTXH�VSHFWURPHWHUV�ZHUH�EXLOW�LQ�KRXVH��DQG�DUH�DYDLODEOH�RQO\�LQ�
IHZ�ODERUDWRULHV�ZRUOGZLGH��,Q�WKHVH�LQVWUXPHQWV�ODVHUV��ZKLFK�FDQ�VHUYH�DOVR�DV�LQGHSHQGHQW�OLJKW�
VRXUFHV�IRU�RWKHU�DSSOLFDWLRQV�LQ�VSHFWURVFRS\�DQG�SKRWRFKHPLVWU\�DUH�XVHG��$U�LRQ�ODVHU��
IUHTXHQF\�GRXEOHG�$U�LRQ�ODVHU��.U\SWRQ�ODVHU��+H�1H�ODVHU�DQG�([FLPHU�ODVHU�ZLWK�G\H�ODVHU��
%DVHG�RQ�PHQWLRQHG�ODVHUV�WKUHH�WKHUPDO�OHQV��7/6��VSHFWURPHWHUV��D�7/6�PLFURVFRSH�DQG�EHDP�
GHIOHFWLRQ��%'6��VSHFWURPHWHUV�ZHUH�VHW�XS��ZKLFK�FDQ�EH�IXUWKHU�FRXSOHG�WR�IORZ�LQMHFWLRQ�
DQDO\VLV��),$��DQG�OLTXLG�FKURPDWRJUDSK\�+3/&�7/6�DQG�,&�7/6�V\VWHPV��
�
�
/LVWHG�HTXLSPHQW�LV�FUXFLDO�IRU�UHDOL]DWLRQ�RI�VHYHUDO�QDWLRQDO�DQG�LQWHUQDWLRQDO�SURMHFWV�DV�ZHOO�DV�
SURMHFWV�IRU�LQGXVWULDO�SDUWQHUV��5HVHDUFK�RQ�WKLV�HTXLSPHQW�LV�FDUULHG�RXW�DOVR�E\�VFLHQWLVWV�IURP�
DEURDG�DQG�QXPHURXV�GLSORPD�DQG�3K'�VWXGHQWV�IURP�8QLYHUVLW\�RI�1RYD�*RULFD�DQG�RWKHU�
UHVHDUFK�DQG�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�IURP�6ORYHQLD�DQG�DEURDG��

.OMXþQH�EHVHGH��.H\�ZRUGV�

/$2'�

JULG�FRPSXWLQJ��SKRWR�GHWHFWRUV��XOWUD�KLJK�HQHUJ\�FRVPLF�UD\V��KLJK�HQHUJ\�JDPPD�UD\V��
SDUWLFOH�DFFHOHUDWLRQ��GDUN�PDWWHU�
/)26�
RUJDQLF�VHPLFRQGXFWRUV��HOHFWULF�FKDUJH�WUDQVSRUW��JUDSKHQH��DWRPLF�IRUFH�PLFURVFRS\�
/.2�
OLJKW�VRXUFH��IHPWRVHFRQG�SXOVHV��;�UD\�SKRWRHPLVVLRQ�VSHFWURVFRS\��KLJK�RUGHU�KDUPRQLF�
JHQHUDWLRQ�
/50�
VFDQQLQJ�HOHFWURQ�PLFURVFRS\��WUDQVPLVVLRQ�HOHFWURQ�PLFURVFRS\��[�UD\�PLFURDQDO\VLV��
FDWKRGROXPLQHVFHQFH�
/52�
VSHFWURPHWU\�89�9LV��)7,5��SKRWR�WKHUPDO�VSHFWURPHWU\��ODVHU�IODVK�SKRWRO\VLV��OLTXLG�
FKURPDWRJUDSK\��JDV�FKURPDWRJUDSK\��PDVV�VSHFWURPHWU\��IORZ�LQMHFWLRQ�DQDO\VLV��FKHPLFDO�
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FKDUDFWHUL]DWLRQ��VWUXFWXUH��SKRWRFDWDO\WLF�DFWLYLW\��SKRWRFKHPLVWU\��WR[LFLW\

���2SLV�YVHELQH�LQIUDVWUXNWXUQHJD�SURJUDPD�

6/2

8QLYHU]D�Y�1RYL�*RULFL�MH�UD]LVNRYDOQR�XVPHUMHQD�XQLYHU]D��NMHU�SHGDJRãNR�GHOR�WHPHOML�QD�
]QDQVWYHQL�RGOLþQRVWL�QMHQLK�ODERUDWRULMHY��5D]LVNRYDOQR�QDMPRþQHMãD�MH�SUDY�QD�SRGURþMX�IL]LNH�LQ�
RNROMVNLK�]QDQRVWL��NMHU�MH�QMHQLK�SHW�RUJDQL]DFLMVNLK�HQRW��LQ�VLFHU����������/DERUDWRULM�]D�UD]LVNDYH�
Y�RNROMX��/52������������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��/$2'������������
/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26������������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY��/50��
WHU����������/DERUDWRULM�]D�NYDQWQR�RSWLNR��/.2���YSHWLK�Y�ãHVW�WHPHOMQLK�UD]LVNRYDOQLK�SURJUDPRY��
ILQDQFLUDQLK�V�VWUDQL�$JHQFLMH�5HSXEOLNH�6ORYHQLMH�]D�UD]LVNRYDOQR�GHMDYQRVW��3UL�WUHK�L]PHG�
UD]LVNRYDOQLK�SURJUDPRY��3�������$VWURIL]LND�RVQRYQLK�GHOFHY��3�������'DOMLQVNR�]D]QDYDQMH�
DWPRVIHUVNLK�ODVWQRVWL�LQ�3�������+HWHURJHQL�IRWRNDWDOLWLþQL�SURFHVL��SULGRELYDQMH�YRGLND��þLãþHQMH�
YRGH�LQ�]UDND��MH�YRGLOQD�LQVWLWXFLMD�8QLYHU]D�Y�1RYL�*RULFL��5H]XOWDWL�UD]LVNRYDOQHJD�GHOD�WHK�
ODERUDWRULMHY�VH�XPHãþDMR�Y�YUK�]QDQVWYHQLK�GRVHåNRY�VORYHQVNLK�]QDQVWYHQLNRY��]�REMDYDPL�Y�
SUHVWLåQLK�]QDQVWYHQLK�SXEOLNDFLMDK��NRW�VR�1DWXUH��6FLHQFH��1DWXUH�3KRWRQLFV��WHU�VNXSQR�RFHQR�
$ �������]D�YUHGQRWHQMH�ELEOLRJUDIVNLK�ND]DOFHY�UD]LVNRYDOQH�XVSHãQRVWL�Y�]DGQMLK���OHWLK�SR�
PHWRGRORJLML�$556��
�
�
5D]LVNRYDOQR�GHOR�RPHQMHQLK�ODERUDWRULMHY�MH�NRPSOHPHQWDUQR�LQ�SRNULYD�NDUDNWHUL]DFLMR�LQ�ãWXGLM�
SRMDYRY�Y�QDUDYL�QD�FHORWQHP�VSHNWUX�HQHUJLMVNLK�LQ�YHOLNRVWQLK�VNDO�Y�QDUDYL��RG�RVQRYQLK�GHOFHY��
SUHNR�DWRPRY��PROHNXO�LQ�JUXþ�DWRPRY�GR�NULVWDORY�LQ�SROLNUVWDOLQLþQLK�QDQRVWUXNWXULUDQLK�PDWHULDORY��
5D]LVNDYH�Y�/DERUDWRULMX�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�SRNULYDMR�SRMDYH�QD�VNUDMQLK�SRGURþMLK�
]QDQRVWL��WR�MH�QD�NR]PRORãNLK�LQ�NYDUNRYVNLK�VNDODK��NDU�SULVSHYD�N�UD]XPHYDQMX�QDUDYH�QD�QDMEROM�
ED]LþQHP�QLYRMX�LQ�N�VSORãQHP�QDSUHGNX�]QDQRVWL��2VWDOL�ODERUDWRULML�SRNULYDMR�VLQWH]R�LQ�
NDUDNWHUL]DFLMR�QRYLK�PDWHULDORY��NDU�QHSRVUHGQR�SULVSHYD�N�WHKQRORãNHPX�QDSUHGNX�LQ�UD]YRMX��
'HOR�YVHK�WHPHOML�QD�XSRUDEL�UD]LVNRYDOQH�RSUHPH�YHþMH�YUHGQRVWL��ERGLVL�SUHNR�YSHWRVWL�Y�YHOLNH�
PHGQDURGQH�UD]LVNRYDOQH�NRODERUDFLMH��/$2'�MH�SROQRSUDYQL�þODQ�2EVHUYDWRULMD�3LHUUH�$XJHU�]�
YUHGQRVWMR����0�(85�LQ�2EVHUYDWRULMD�&7$�]�YUHGQRVWMR�����0�(85��DOL�SUHNR�QDNXSD�
UD]LVNRYDOQH�LQIUDVWUXNWXUH�Y�RNYLUX�HYURSVNLK�SURMHNWRY��/50�MH�Y�RNYLUX�23��5HJ3RW�SURMHNWD�
681*5((1�SULGRELO�RSUHPR�Y�YUHGQRVWL���0�(85��/.2�SD�Y�RNYLUX�3URJUDPD� þH]PHMQHJD�
VRGHORYDQMD�6ORYHQLMD�,WDOLMD������������SURMHNW�&,7,86��RSUHPR�Y�YUHGQRVWL���0�(85��2SUHPD��
NL� VH� QDKDMD�QD�8QLYHU]L�Y�1RYL�*RULFL��MR�XPHãþD�PHG�QDMQDSUHGQHMãH�FHQWUH�]D�NDUDNWHUL]DFLMR�
HOHNWURQVNLK�ODVWQRVWL�NRQGHQ]LUDQMH�LQ�SOLQDVWH�PDWHULMH�LQ�ELRORãNLK�VQRYL�QD�VYHWX���
�
�
3UHGODJDPR��GD�VH�]DUDGL�YHþSODVWQH�SRYH]DQRVWL�LQ�NRPSOHPHQWDUQRVWL�UD]LVNDY�SUHGVWDYOMHQLK�
ODERUDWRULMHY�GRVHGDQML�SURJUDP��,�������2EVHUYDWRULM�3LHUUH�$XJHU��SRGDOMãD��UD]ãLUL�LQ�SUHLPHQXMH�
Y��,QIUDVWUXNWXUQL�SURJUDP�8QLYHU]H�Y�1RYL�*RULFL���5D]LVNRYDOQL�FLOML�LQ�SUHGYLGHQD�LQIUDVWUXNWXUQD�
SRGSRUD�MH�SUHGVWDYOMHQD�SR�UD]LVNRYDOQLK�HQRWDK��LQ�VLFHU��
�
�
���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD� /DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��ER�
QHSRVUHGQR�SRGSLUDO�ED]LþQH�UD]LVNDYH�Y�RNYLUX�SURJUDPD��3�������$VWURIL]LND�RVQRYQLK�GHOFHY��
NRW�ORJLþQR�QDGDOMHYDQMH�LQ�UD]ãLULWHY�GRVHGDQMHJD�LQIUDVWUXNWXUQHJD�SURJUDPD��,�������2EVHUYDWRULM�
3LHUUH�$XJHU���5D]LVNRYDOQH�LQ�LQIUDVWUXNWXUQH�GHMDYQRVWL�ERGR�SRWHNDOH�Y�RNYLUX�GHOD�PHGQDURGQLK�
]QDQVWYHQLK�NRODERUDFLM� 3LHUUH�$XJHU��3$2��LQ�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$���QDPHQMHQLK�
SURXþHYDQMX�SRMDYRY�QD�HNVWUHPQLK�HQHUJLMVNLK�LQ�YHOLNRVWQLK�VNDODK�Y�QDUDYL��)L]LNDOQL�SRMDYL�QD�
HNVWUHPQLK�VNDODK�Y�QDUDYL�VR�SRVHEHM�]DQLPLYL�]DWR��NHU�MH�WDP�QDãH�UD]XPHYDQMH�QDUDYQLK�
]DNRQLWRVWL�QDMEROM�RPHMHQR��9�]DGQMHP�GHVHWOHWMX�MH�SRVWDOR�MDVQR��GD�SRMDYRY�QD�GHOþQLK�LQ�
NR]PRORãNLK�VNDODK�QL�PRJRþH�REUDYQDYDWL� ORþHQR��âWXGLM�LQWHUDNFLM�PHG�RVQRYQLPL�GHOFL�SUL�
HNVWUHPQLK��QDG�QHNDM�(H9��HQHUJLMDK�MH�QD�SULPHU�PRJRþ�OH�]�XSRUDER�NR]PLþQLK�åDUNRY��VDM�WDNLK�
HQHUJLM�QL�PRJRþH�GRVHþL�Y�WUNDOQLNLK��RSD]RYDQL�SRMDYL�SD�QDP�QXGLMR�YSRJOHG�Y�QHNDWHUH�L]PHG�
QDMEROM�HQHUJLMVNLK�SURFHVRY�Y�YHVROMX�QD�GHOþQHP��DVWURIL]LNDOQHP�LQ�NR]PRORãNHP�QLYRMX��
�
�
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�
9�RNYLUX�LQIUDVWUXNWXUQHJD�SURJUDPD�ERPR�DNWLYQR�SULVSHYDOL�N�L]JUDGQML�YHOLNH�UD]LVNRYDOQH�
LQIUDVWUXNWXUH� �� QDGJUDGQML�2EVHUYDWRULMD�]D�NR]PLþQH�åDUNH�HNVWUHPQLK�HQHUJLM�3LHUUH�$XJHU�LQ�
L]JUDGQML�REVHUYDWRULMHY�]D�JDPD�DVWURQRPLMR�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$���NL�MH�SULRULWHWD�
(YURSVNHJD�VWUDWHãNHJD�IRUXPD�]D�UD]LVNRYDOQH�LQIUDVWUXNWXUH��(6)5,���
�
�
3$2��NL�MH�ELO�GRJUDMHQ�OHWD�������MH�QDMYHþML�GHWHNWRU�]D�PHULWYH�ODVWQRVWL�NR]PLþQLK�åDUNRY�
HNVWUHPQLK�HQHUJLM��8+(&5��QD�VYHWX�LQ�]GUXåXMH�YHþ�NRW�����UD]LVNRYDOFHY�L]����GUåDY��/DVWQRVWL�
8+(&5�PHUL�SUHNR�SDUDPHWURY�SOD]RY�QDELWLK�GHOFHY��NL�QDVWDQHMR�SUL�LQWHUDNFLMDK�8+(&5�]�MHGUL�
DWRPRY�Y�]UDNX��LQ�VLFHU�]�GHWHNFLMR�SOD]X�QD�]HPHOMVNHP�SRYUãMX��V�SROMHP�WDOQLK�GHWHNWRUMHY��LQ�]�
GHWHNFLMR�IOXRUHVFHQFH�PHG�UD]YRMHP�SOD]X��V�IOXRUHVFHQþQLPL�WHOHVNRSL���1DþUWRYDQD�QDGJUDGQMD�
ER�RPRJRþLOD�PHULWYH�GHOþQH�VHVWDYH�IOXNVD�8+(&5��PHULWYH�LQWHUDNFLMVNLK�SUHVHNRY�SUL�QDMYLãMLK�
HQHUJLMDK�LQ�EROMãR�LGHQWLILNDFLMR�DVWURQRPVNLK�L]YRURY�8+(&5�Y�YHVROMX��
�
�
2EVHUYDWRULM� &7$��NL�]GUXåXMH�UD]LVNRYDOFH�L]����GUåDY�LQ�MH�WUHQXWQR�Y�ID]L� QDþUWRYDQMD�� ER �
RPRJRþDO�UD]LVNDYH�YHVROMD�SUL�YDORYQLK�GROåLQDK�JDPD�åDUNRY��NRW�VR�Q�SU��JDPD�DVWURQRPLMD��ãWXGLM�
PHKDQL]PRY�SRVSHãHYDQMD�JDPD�åDUNRY�LQ�8+(&5��ãWXGLM�þUQLK�OXNHQM�LQ�LVNDQMH�NDQGLGDWRY�WHPQH�
VQRYL��2ED�REVHUYDWRULMD��3$2�LQ�&7$��LPDWD�YHOLN�UD]LVNRYDOQL�SRWHQFLDO�]D�RGNULWMH�W��L���QRYH�
IL]LNH���WR�MH�SURFHVRY��NL�QLVR�]DMHWL�Y�6WDQGDUGQHP�PRGHOX�RVQRYQLK�GHOFHY�DOL�NR]PRORãNLK�
PRGHOLK��'RGDWQR�SUHGQRVW�SUHGVWDYOMD�WXGL�VLQHUJLMD�PHULWHY�LVWLK�IL]LNDOQLK�SRMDYRY�SUHNR�GHWHNFLMH�
GYHK�UD]OLþQLK�WLSRY�GHOFHY��IRWRQRY�LQ�KDGURQRY��Y�UD]OLþQLK�HQHUJLMVNLK�UD]SRQLK��NDU�SRYHþXMH�
HNVSHULPHQWDOQH�RPHMLWYH�SUL�L]ELUL�WHRUHWVNLK�PRGHORY�]D�QMLKRY�RSLV��
�
�
2EVHUYDWRULM�3LHUUH�$XJHU�
'HVHWOHWMD�SR�RGNULWMX�NR]PLþQ LK �åDUNRY�HNVWUHPQLK�HQHUJLM�QMLKRYL�L]YRUL�WHU�PHKDQL]PL�
SRVSHãHYDQMD�RVWDMDMR�QH]QDQL��1D�SRGODJL�PHULWHY�2EVHUYDWRULMD�3LHUUH�$XJHU��3$2��GDQHV�YHPR��
GD�MH�HQHUJLMVNL�VSHNWHU�8+(&5�RPHMHQ�SUL�RNROL����(H9��WHU�GD�SUL�QDMYLãMLK�HQHUJLMDK�YSDGQH�
VPHUL�NR]PLþQLK�åDUNRY�QLVR�L]RWURSQR�SRUD]GHOMHQH��6�SUHGODJDQR�QDGJUDGQMR�3$2��NL�PHG�GUXJLP�
]DMHPD��
�
�
z QDGJUDGQMR�SROMD�WDOQLK�GHWHNWRUMHY��NL�ER�RPRJRþDOD�PHULWHY�GHOHåD�PLRQRY�Y�SRVDPH]QHP�
DWPRVIHUVNHP�SOD]X��QDVWDOHP�SUL�LQWHUDNFLML�8+(&5�]�MHGUL�DWRPRY�Y�]UDNX��

z QDGJUDGQMR�IOXRUHVFHQWQLK�WHOHVNRSRY��NL�ER�RPRJRþLOD�YHþML�þDVRYQL�L]NRULVWHN�SUL�PHULWYDK�
UD]YRMD�DWPRVIHUVNLK�SOD]RY�LQ�V�WHP�YHþMR�NROLþLQR�KNUDWQLK�PHULWHY�]�REHPD�YUVWDPD�
GHWHNWRUVNLK�VNORSRY��

�
�
VH�ERPR�ORWLOL�SUHRVWDOLK�RGSUWLK�YSUDãDQM��NRW�VR�GHOþQD�VHVWDYD�IOXNVD�SULPDUQLK�8+(&5�LQ�
LGHQWLWHWD�L]YRURY�8+(&5��9�RNYLUX�LQIUDVWUXNWXUQHJD�SURJUDPD�ER�/DERUDWRULM�]D�DVWURIL]LNR�
RVQRYQLK�GHOFHY�QHSRVUHGQR�SULVSHYDO�N�L]ELUL��UD]YRMX�LQ�LPSOHPHQWDFLML�UHãLWYH�]D�QDGJUDGQMR�SROMD�
WDOQLK�GHWHNWRUMHY��VSUHPHPED�NRQILJXUDFLMH�YRGQLK�GHWHNWRUMHY�ýHUHQNRYD��GRGDWQD�PLRQVND�
LGHQWLILNDFLMD��QRYD��KLWUHMãD�HOHNWURQLND�]D�]DMHP�PHULWHY��LQ�IOXRUHVFHQþQLK�GHWHNWRUMHY��QDMSUHM�Y�
ODERUDWRULMLK�QD�8QLYHU]L�Y�1RYL�*RULFL�LQ�NRQþQR�QD�2EVHUYDWRULMX�Y�$UJHQWLQL��6�SUHOLPLQDUQLPL�
WHVWL�QRYLK�HOHNWURQVNLK�VNORSRY�LQ�IRWRGHWHNWRUMHY�]D�PLRQVNR�LGHQWLILNDFLMR��0$57$��VPR�åH �
SULþHOL��2NYLUQL�OHWQL�VWURãNL�]D�REUDWRYDQMH�LQ�QDGJUDGQMR�3$2�ERGR�]QDãDOL����N�(85��&LOML�
QDGJUDMHQHJD�3$2�VR��
�
�
z SRMDVQLWHY�SRMHPDQMD�IOXNVD�8+(&5�]�HQHUJLMR��NL�MH�ODKNR�ERGLVL�UH]XOWDW�LQWHUDNFLM�8+(&5�]�
NR]PLþQLP�PLNURYDORYQLP�R]DGMHP�DOL�SD�GRVHåHQD�PDNVLPDOQD�GRVHJOMLYD�HQHUJLMD�
SRVSHãHYDQMD�Y�L]YRULK��0HKDQL]HP�SRVSHãHYDQMD�ER�PRJRþH�GRORþLWL�SUHNR�PHULWHY�RGYLVQRVWL�
LGHQWLWHWH�SULPDUQLK�GHOFHY�JOHGH�QD�QMLKRYR�HQHUJLMR��

z DVWURQRPLMD�]�8+(&5��,GHQWLILNDFLMD�SULPDUQLK�GHOFHY�ER�RPRJRþLOD�XSRUDER�Y]RUFD�SURWRQVNLK�
8+(&5��NL�VH�OH�PDOR�RGNODQMDMR�Y�JDODNWLþQHP�LQ�PHGJDODNWLþQLK�PDJQHWQLK�SROMLK�LQ�MLK�ER�
PRJRþH�VOHGLWL�GR�QMLKRYLK�L]YRURY��
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z ãWXGLM�KDGURQVNLK�LQWHUDNFLM�SUHNR�UHNRQVWUXNFLMH�DWPRVIHUVNLK�SOD]RY�SUL�WHåLãþQLK�HQHUJLMDK�
QHNDM�GHVHWNUDW�YLãMLK�RG�WLVWLK�Y�YHOLNHP�KDGURQVNHP�WUNDOQLNX�/+&��

z ãWXGLM�PHGJDODNWLþQLK�PDJQHWQLK�SROM�WHU�PDJQHWQLK�SROM�Y�]DþHWQLK�ID]DK�UD]YRMD�YHVROMD��
z ãWXGLM�NRUHODFLMH�DVWURIL]LNDOQLK�L]YRURY�8+(&5�]�L]YRUL�YLVRNRHQHUJLMVNLK�QHYWULQRY��3H9���NL�EL�
ODKNR�L]YLUDOL�L]�LVWLK�SURFHVRY��

�
�
2EVHUYDWRULM�&KHUHQNRY�7HOHVFRSH�$UUD\�
,]YRU�SRPHPEQLK�LQIRUPDFLM�R�QHWHUPDOQL�VOLNL�YHVROMD�VR�UD]LVNDYH�NR]PLþQLK�JDPD�åDUNRY�Y�
HQHUJLMVNHP�REPRþMX�*H9�7H9��)RWRQL�V�WHPL�HQHUJLMDPL�HQHUJLM�QDM�EL�QDVWDMDOL�NRW�VHNXQGDUQL�
SURGXNW�SRVSHãHYDQMD�8+(&5�WHU�SUL�QMLKRYLK�QHHODVWLþQLK�LQWHUDNFLMDK�V�VQRYMR�PHG�UD]ãLUMDQMHP�
SR�YHVROMX��9�QDVSURWMX�]�QDELWLPL�NR]PLþQLPL�åDUNL��JDODNWLþQD�LQ�PHGJDODNWLþQD�PDJQHWQD�SROMD�QD�
JDPD�åDUNH�QH�YSOLYDMR��NDU�QDP�RPRJRþD�QMLKRYR�VOHGHQMH�GR�PHVWD�QDVWDQND��=DUDGL�PRþQH�
SRYH]DYH�SRMDYD�JDPD�åDUNRY�YLVRNLK�HQHUJLM��9+(��]�8+(&5�ERPR�]DþHOL�]�DNWLYQRVWPL�QD�
SRGURþMX�9+(�DVWURQRPLMH��NL�ODKNR�QXGL�GRGDWQH�RGJRYRUH�QD�RGSUWD�YSUDãDQMD�SUL�UD]LVNDYDK�
8+(&5�LQ�MH�QDUDYQR�QDGDOMHYDQMH�LQ�QDGJUDGQMD�LVNDQMD�QMLKRYLK�L]YRURY��9�]DGQMHP�GHVHWOHWMX�VR�
HNVSHULPHQWL��NL�WHPHOMH�QD�XSRUDEL�SROM��LPDJLQJ��ýHUHQNRYLK�WHOHVNRSRY�+�(�6�6���0$*,&�LQ�
9(5,7$6�WDNR�Y�QDãL�NRW�Y�GUXJLK�JDODNVLMDK�RGNULOL�YHOLNR�ãWHYLOR�SRMDYRY��NL�RGGDMDMR�9+(�JDPD�
åDUNH�LQ�V�WHP�XWUGLOL�DVWURQRPLMR�]�9+(�JDPD�åDUNL�NRW�XVWDOMHQR�YHMR�DVWURIL]LNH��
�
�
2EVHUYDWRULMD�&7$�ERVWD�GHMDQVNR�GYD��LQ�VLFHU�SR�HGHQ�Y�YVDNL�KHPLVIHUL��NDU�ER�RPRJRþDOR�
PHULWYH�QD�FHORWQHP�QHEX��3R�]DNOMXþHQL�SULSUDYOMDOQL�ID]L��NL�MH�WUDMDOD�RG�������VH�ERPR�Y�OHWX������
Y�RNYLUX�NRODERUDFLMH�&7$�RGORþLOL�]D�ORNDFLMR�MXåQHJD�REVHUYDWRULMD�LQ�]DþHOL�]�QMHJRYR�L]JUDGQMR��NL�
ER�SUHGYLGRPD�WUDMDOD�SHW�OHW��/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�ER�Y�RNYLUX�SUHGODJDQHJD�
LQIUDVWUXNWXUQHJD�SURJUDPD�ELVWYHQR�SULVSHYDO�WDNR�SUL�UD]YRMX�GHWHNWRUVNLK�VNORSRY�NRW�SUL�L]JUDGQML�
VDPHJD�REVHUYDWRULMD��RNYLUQL�OHWQL�LQIUDVWUXNWXUQL�VWURãNL�SD�ERGR� ��N�(85��3UYH�]QDQVWYHQH�
UH]XOWDWH�]�GHOQR�GRJUDMHQLP�REVHUYDWRULMHP�SULþDNXMHPR�åH�Y�OHWX�������=�REVHUYDWRULMHP�&7$�ER�
PRJRþH��
�
�
z UD]LVNDWL�L]YRUH�NR]PLþQLK�åDUNRY��&5��YLVRNLK�HQHUJLM��PHKDQL]PH�SRVSHãHYDQMD�LQ�QMLKRY�YSOLY�
QD�RNROLFR��&7$�ER�SUYL�HNVSHULPHQW�]�PRåQRVWMR�GHWHNFLMH�PODGLK�RVWDQNRY�VXSHUQRY��NL�ODKNR�
SRVSHãXMHMR�GHOFH�GR�HQHUJLM�UHGD�YHOLNRVWL�3H9�WHU�GRYROM�REþXWOMLY��GD�ER�ODKNR�UD]LVNDO�YSOLY�
&5�QD�UD]OLþQLK�VNDODK��RG�SRGURþLM��NMHU�VH�IRUPLUDMR�QRYH�]YH]GH�Y�QDãL�JDODNVLML�GR�HNVSOR]LM�
]YH]G�LQ�GUXJLK�JDODNVLM�R]LURPD�JUXþ �JDODNVLM��NDU�ER�L]EROMãDOR�UD]XPHYDQMH�SRYH]DYH�PHG�
NR]PLþQLPL�åDUNL�LQ�IRUPDFLMR�]YH]G��

z UD]LVNDWL�ODVWQRVWL�LQ�UD]QROLNRVW�SRVSHãHYDQMD�GHOFHY�V�þUQLPL�OXNQMDPL��2SD]RYDQMD�EOLåQMLK�
UDGLMVNLK�JDODNVLM�LQ�JDODNWLþQLK�PLNURNYD]DUMHY�ERGR�GDOD�SRGUREQH�LQIRUPDFLMH�R�WYRUEL�
UHODWLYLVWLþQLK�FXUNRY�SRVSHãHQLK�GHOFHY��WHU�R�QMLKRYL�SRYH]DYL�]�ODVWQRVWPL�FHQWUDOQH�þUQH�
OXNQMH��3ULþDNXMHPR��GD�ER�&7$�L]PHULO�VSHNWUH�YHOLNHJD�Y]RUFD��QHNDM�VWR��$*1�SUL�]�
UD]OLþQLPL�UGHþLPL�SUHPLNL��NDU�QDP�ER�RPRJRþLOR�RFHQR�NROLþLQH�L]YHQJDODNWLþQHJD�VYHWOREQHJD�
R]DGMD�LQ�V�WHP�EROMãL�RSLV�UD]YRMD�JDODNVLMH�LQ�IRUPDFLMH�]YH]G��

z LVNDWL�NDQGLGDWH�]D�WHPQR�VQRY��NUãLWHY�/RUHQW]RYH�LQYDULDQFH�LQ�L]YHVWL�GUXJH�IXQGDPHQWDOQH�
IL]LNDOQH�WHVWH��2EþXWOMLYRVW�&7$�ER�]DGRVWRYDOD�]D�LQGLUHNWQR�PHULWHY�ãLENR�LQWHUDJLUDMRþLK�
PDVLYQLK�GHOFHY��:,03��Y�REPRþMX�PDV�RG�����*H9�GR����7H9��NRW�VR�Q��SU��QHYWUDOLQL�
�QDMEROM�SRSXODUQL�NDQGLGDWL�]D�WHPQR�VQRY���0HULWYH�VSHNWURY�LQ�VYHWOREQLK�NULYXOM�$*1�ERGR�
RPRJRþLOH�LVNDQMD�NUãLWYH�/RUHQW]RYH�LQYDULDQFH��LQ�V�WHP�WHVWH�HIHNWRY�NYDQWQH�JUDYLWDFLMH��LQ�
LVNDQMD�DNVLRQRP�SRGREQLK�QRYLK�GHOFHY��

�
�
3RGSRUQD�UDþXQDOQLãND�LQIUDVWUXNWXUD��*5,'��
=D�XVSHãQR�GHORYDQMH�REHK�YHOLNLK�UD]LVNRYDOQLK�LQIUDVWUXNWXU���QDGJUDMHQHJD�2EVHUYDWRULMD�3LHUUH�
$XJHU�LQ�2EVHUYDWRULMD�&7$�MH�NOMXþQD�WXGL�XVWUH]QD�,7�SRGSRUD�]D�DQDOL]R�PHULWHY��2EH�
NRODERUDFLML�]D�WR�XSRUDEOMDWD�WHKQRORJLMR�*5,'��NL�MH�ELOD�UD]YLWD�]D�SRGSRUR�YHOLNLK�UD]LVNRYDOQLK�
NRODERUDFLM�QD�WUNDOQLNX�/+&�Y�(YURSVNHP�FHQWUX�]D�IL]LNR�RVQRYQLK�GHOFHY�&(51�LQ�WHPHOML�QD�
RSWLPDOQHP�L]NRULãþDQMX�UDþXQDOQLãNLK�NDSDFLWHW��GLVWULEXLUDQLK�PHG�YHþM H �ãWHYLOR�LQVWLWXFLM�QD�
UD]OLþQLK�IL]LþQLK�ORNDFLMDK�]D�GRVHJDQMH�VNXSQLK�UDþXQVNLK�FLOMHY��.�REHPD�HNVSHULPHQWRPD�ERPR�
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SULVSHYDOL�]�QDGJUDGQMR�SODWIRUPH�*5,'�QD�81*��Y�NDWHUR�VPR�]D�SRWUHEH�3$2�åH�YNOMXþHQL�]�
PDQMãLP�YR]OLãþHP������SURFHVRUMHY��EUH]�VKUDQMHYDOQH�HQRWH���9R]OLãþH�*5,'�ERPR�QDGJUDGLOL��GD�
ER�SRGSLUDOR�GR������UDþXQVNLK�SRWUHE�&7$�LQ�3$2��NDU�ER�Y�OHWX������SRPHQLOR�QDGJUDGQMR�QD�
RNROL�����SURFHVRUMHY�LQ�����7%�SRGDWNRYQHJD�SURVWRUD��
�
�
���������/DERUDWRULM�]D�NYDQWQR�RSWLNR�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�NYDQWQR�RSWLNR��VH�RVUHGRWRþD �QD �
IRWRHPLVLMVNR�VSHNWURVNRSLMR�QD�IHPWRVHNXQGQLK�VNDODK�V�SRPRþMR�JHQHUDFLMH�YLVRNLK�KDUPRQLNRY�
ODVHUVNLK�SXO]RY��
�
�
,QWHUDNFLMD�HOHNWURPDJQHWQHJD��(0��YDORYDQMD�V�VQRYMR�MH�WHPHOM�SUDNWLþQR�YVHK�UD]LVNDY�NHPLMVNLK�
LQ�IL]LNDOQLK�ODVWQRVWL�PDWHULDORY��3UL�YSDGX�(0�YDORYDQMD�QD�SRYUãLQR�PDWHULDOD�VH�ODKNR�(0�
YDORYDQMH�RG�QMH�RGELMH�DOL�SD�JD�PDWHULDO�SUHSXVWL�LQ�SUL�WHP��]DUDGL�GHMVWYD�GD�MH�KLWURVW�(0�
YDORYDQMD�Y�VQRYL�UD]OLþQD�RG�KLWURVWL�VYHWOREH�Y�YDNXXPX��SULGH�GR�ORPD��(0�YDORYDQMH�VH�ODKNR�Y�
VQRYL�GHOQR�DOL�SD�Y�FHORWL�DEVRUELUD��3UL�WHP�VQRY�DEVRUELUD�HQHUJLMR��]DUDGL�þHVDU�ODKNR�Y�QMHM�SULGH�
GR�]QDWQLK�VWUXNWXUQLK�LQ�NHPLMVNLK�VSUHPHPE��6�SRPRþMR�RSD]RYDQM�WHK�VSUHPHPE�SULGHPR�GR�
SRPHPEQLK�SRGDWNRY�R�NHPLMVNLK�LQ�IL]LNDOQLK�ODVWQRVWL�PDWHULDORY��3ULOMXEOMHQD�ODERUDWRULMVND�PHWRGD�
]D�SUHXþHYDQMH�NHPLMVNLK�ODVWQRVWL�PDWHULDORY�MH�UHQWJHQVND�IRWRHPLVLMD��NL�WHPHOML�QD�IRWRHIHNWX�
�(LQVWHLQ��������SUL�DEVRUEFLML�IRWRQD�]�HQHUJLMR�YLãMR�RG�L]VWRSQHJD�GHOD�SULGH�GR�L]ELWMD�HOHNWURQD�L]�
VQRYL��
�
�
5HQWJHQVND�IRWRHOHNWURQVND�VSHNWURVNRSLMD��DQJ��;�UD\�SKRWRHOHFWURQ�VSHFWURVFRS\��� ;36���
SR]QDQD�WXGL�NRW�HOHNWURQVND�VSHNWURVNRSLMD�]D�NHPLMVNR�DQDOL]R��DQJ��HOHFWURQ�VSHFWURVFRS\�IRU�
FKHPLFDO�DQDO\VLV��� (6&$��� VH�SRJRVWR�XSRUDEOMD�]D�NHPLMVNR�DQDOL]R�SRYUãLQ��3UL�WHM�PHWRGL�]�
HQHUJLMVNLP�VSHNWURPHWURP�L]PHULPR�NLQHWLþQR�HQHUJLMR�L]ELWLK�HOHNWURQRY��.HU�MH�OH�WD�RGYLVQD�RG�
HQHUJLMVNHJD�VWDQMD�L]�NDWHUHJD�MH�HOHNWURQ�L]ELW��ODKNR�V�SRPRþMR�L]PHUMHQLK�YUHGQRVWL�WHU�LQWHQ]LWHW�Y�
IRWRHPLVLMVNHP�VSHNWUX�GRORþLPR�]D�NDWHUL�HOHPHQW�JUH��QMHJRYR�NHPLMVNR�VWDQMH�WHU�YVHEQRVW�
HOHPHQWD�Y�VQRYL��,QIRUPDFLMH��NL�MLK�ODKNR�V�SRPRþMR�;36�GRELPR�R�SRYUãLQVNLK�VORMLK�LQ�VWUXNWXUDK�
WDQNLK�ILOPRY��VR�SRPHPEQH�Y�ãWHYLOQLK�LQGXVWULMVNLK�DSOLNDFLMDK�NRW�VR��SROLPHUQD�SRYUãLQVND�
PRGLILNDFLMD��NDWDOL]D��NRUR]LMD��DGKH]LMD��SROSUHYRGQLãNL�LQ�GLHOHNWULþQL�PDWHULDOL��]DãþLWD�HOHNWURQVNLK�
YH]LM��PDJQHWQL�PHGLML�LQ�WDQNH�SUHYOHNH��NL�VH�XSRUDEOMDMR�Y�ãWHYLOQLK�LQGXVWULMVNLK�SDQRJDK��(QHUJLMD�
VYHWOREQHJD�YLUD��NL�VH�XSRUDEOMD�Y�;36�MH�WLSLþQR�SRGDQD�V�.BDOSKD"�HPLVLMVNR�þUWR�DOXPLQLMD�DOL�
PDJQH]LMD��W�M�������DOL������H9���6YHWORED�WDNãQLK�HQHUJLM�MH�SULPHUQD�]D�SUHXþHYDQMH�QRWUDQMLK�
OXSLQ�DWRPRY��=�UD]YRMHP��QDVWDYOMLYLK��VYHWOREQLK�YLURY��QSU��VLQKURWURQ���NL�VR�VSRVREQL�SURL]YHVWL�
VYHWORER�QLåMLK�HQHUJLM��VR�VH�RGSUOH�PRåQRVWL�WXGL�]D�SUHXþHYDQMH�]XQDQMLK�OXSLQ��NL�VR�RGJRYRUQH�]D�
NHPLMVNR�YH]DYR��QSU��]QDþDM�YH]L�Y�PROHNXOVNLK�RUELWDODK���)RWRQL�HQHUJLMH�PHG����LQ����H9��W�L��
HNVWUHPQD�XOWUDYLMROLþQD�VYHWORED��DQJ��H[WUHPH�XOWUDYLROHW�OLJKW���;89��VH�XSRUDEOMDMR�SUL�PHWRGL�
NRWQR�ORþOMLYH�IRWRHPLVLMVNH�VSHNWURVNRSLMH��DQJ��DQJOH�UHVROYHG�SKRWRHPLVVLRQ�VSHFWURVFRS\���
$53(6��]D�SUHXþHYDQMH�HQHUJLMVNH�VWUXNWXUH�YDOHQþQLK�SDVRY�Y�WUGQL�VQRYL��3UL�IRWRHPLVLML�VH�RKUDQL�
NRPSRQHQWD�YDORYQHJD�YHNWRUMD�HOHNWURQD��NL�MH�Y]SRUHGQD�V�SRYUãLQR��NDU�QDP�RPRJRþD��GD�
L]PHULPR�NLQHWLþQR�HQHUJLMR�HOHNWURQRY�Y�RGYLVQRVWL�RG�QMLKRYH�JLEDOQH�NROLþLQH��1D�WD�QDþLQ�ODKNR�
QHSRVUHGQR�GRORþLPR�HQHUJLMVNR�VWUXNWXUR�Y]RUFHY�WUGQH�VQRYL��
�
�
9�]DGQMLK�GYDMVHWLK�OHWLK�MH�UD]YRM�QRYLK�VYHWOREQLK�YLURY��NL�ODKNR�SURL]YHGHMR�VXQNH�VYHWOREH�QD�
IHPWRVHNXQGQL�VNDOL��PRþQR�L]EROMãDO�þDVRYQR�ORþOMLYRVW�PHULWHY�HOHNWURQVNLK�ODVWQRVWL�PDWHULDORY��'R�
QDSUHGND�Y�IRWRHPLVLMVNL�VSHNWURVNRSLML�MH�SULãOR�SUHGYVHP�]DUDGL�XSRUDEH�YLVRNLK�KDUPRQLNRY�XOWUD�
KLWUHJD�ODVHUMD�NRW�L]YRUD�VYHWOREH��*HQHUDFLMD�YLVRNLK�KDUPRQLNRY��DQJ��KLJK�RUGHU�KDUPRQLF�
JHQHUDWLRQ� �� ++*��MH�SRMDY��SUL�NDWHUHP�QDVWDQHMR�NUDWNL�VXQNL�HOHNWURPDJQHWQHJD�YDORYDQMD�Y�
HQHUJLMVNHP�REPRþMX�RG�;89�SD�YVH�GR�PHKNLK�UHQWJHQVNLK�åDUNRY��W�M��RG����GR����H9���
.RPHUFLDOQL�XOWUDKLWUL�ODVHUVNL�VLVWHPL�VR�SRQDYDGL�]DVQRYDQL�RNROL�ODVHUMD��NL�]D�DNWLYQL�PHGLM�
XSRUDEOMD�WLWDQ�VDILU��7L�6$���]�YDORYQR�GROåLQR�����QP������H9���7DNãQL�L]YRUL�SURL]YDMDMR�VXQNH�
VYHWOREH�]�GROåLQR�PDQM�NRW����IHPWRVHNXQG�LQ�IUHNYHQFR�SRQRYLWYH�QHNDM�N+]��++*�VSHNWHU��NL�JD�
ODKNR�V�WDNãQLP�ODVHUMHP�JHQHULUDPR��QL�]YH]HQ��DPSDN�VHVWRML�L]�YUKRY�V�IUHNYHQFDPL��NL�VR��OLKL��
YHþNUDWQLNL�RVQRYQH�IUHNYHQFH�ODVHUMD��7DNãQH�VXQNH�VYHWOREH�ODKNR�XSRUDEOMDPR�QD�ãWHYLOQLK�
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UD]LVNRYDOQLK�SRGURþMLK��NMHU�MH�YLVRND�þDVRYQD�ORþOMLYRVW�NOMXþQHJD�SRPHQD��RG�þDVRYQR�ORþOMLYLK�
PHULWHY�RGERMQRVWL�GR�þDVRYQR�ORþOMLYH�IRWRHPLVLMH�Y�WUGQLK�VQRYHK�LQ�SOLQLK��6�SRPRþMR�RSWLþQHJD�
SDUDPHWULþQHJD�RMDþHYDOFD��DQJ��RSWLFDO�SDUPHWULF�DPSOLILHU��� 23$��ODKNR�VSHNWUDOQR�SRGURþMH�
XOWUDKLWULK�VYHWOREQLK�VXQNRY�]YH]QR�VSUHPLQMDPR�RG�XOWUDYLMROLþQH�SD�YVH�GR�LQIUDUGHþH�VYHWOREH��
3RVNXVH�V�IRWRHPLVLMR�ODKNR�L]YDMDPR�VWURERVNRSVNR��VYHWOREQL�VXQHN��YLGQH�DOL�LQIUDUGHþH�VYHWOREH��
Y]EXGL�VLVWHP��V�þDVRYQLP�]DPLNRP��NL�MH�QDVWDYOMLY��SD�]D�QMLP�QD�Y]RUHF�SRãOMHPR�GUXJL�VXQHN�
VYHWOREH��V�NDWHULP�]D]QDPR�VSUHPHPEH�Y�HOHNWURQVNL�NRQILJXUDFLML��NL�MLK�MH�SRY]URþLO�SUYL�VXQHN�
�W�L��QDþLQ��SXPS�SUREH����=�RPHQMHQR�PHWRGR�ODKNR�SUHXþXMHPR�ODVWQRVWL�VQRYL�L]YHQ�
WHUPRGLQDPLþQHJD�UDYQRYHVMD��
�
�
9�/.2�VH�QDKDMD�VYHWOREQL�YLU�&,7,86��NL�GHOXMH�SR�]JRUDM�RSLVDQHP�SULQFLSX�LQ�NL�RPRJRþD�YVH�
SUHM�RPHQMHQH�ãWXGLMH��&,7,86�MH�VHVWDYOMHQ�L]�GYRVWRSHQMVNHJD�RMDþDQHJD�7L�6$�ODVHUMD��NL�ODKNR�
GHOXMH�SUL�IUHNYHQFDK�SRQRYLWYH����+]����N+]����N+]�LQ����N+]��2VQRYQD�YDORYQD�GROåLQD�ODVHUMD�MH�
����QP��WUDMDQMH�VXQND����IV�LQ�HQHUJLMD�QD�VXQHN�����P-��'HOHå�WH�HQHUJLMH����P-��VH�XSRUDEOMD�]D�
JHQHUDFLMR�YLVRNLK�KDUPRQLNRY�]�YDORYQR�GROåLQR�PHG����LQ����QP��âWHYLOR�SURL]YHGHQLK�IRWRQRY�QD�
SXO]�MH�PHG�����LQ������3UHRVWDQHN�HQHUJLMH�VXQND�VH�XSRUDEOMD�NRW�YKRGQL�VLJQDO�]D�23$��NL�GHOXMH�
Y�VSHNWUDOQHP�REPRþMX�RG�����GR������QP�LQ�SURL]YDMD�����������IRWRQRY�QD�SXO]��6XQHN�;89�
VYHWOREH�SURL]YHGHQ�SUHNR�++*�WHU�VXQHN�,5�89�VYHWOREH�SURL]YHGHQ�V�SRPRþMD�23$�RSUDYLWD�
UD]OLþQR�SRW�LQ�VH�SUL�PHULWYDK�Y�QDþLQX��SXPS�SUREH��]GUXåLWD�QD�Y]RUFX��
�
�
äDUNRYQD�OLQLMD��NL�VH�XSRUDEOMD�]D�PRQRNURPDWL]DFLMR�LQ�SUHQRV�IRWRQRY�GR�HNVSHULPHQWDOQLK�NRPRU��
MH�]DVQRYDQD�Y�VYRMHYUVWQL��Y�WHP�WUHQXWNX�HGLQVWYHQL��GYRMQL�NRQILJXUDFLML��PRQRNURPDWRU�&,7,86�
�QDUHMHQ�Y�/DERUDWRULMX�OX[RU��3DGRYD��,WDOLMD��ODKNR�GHOXMH�Y�NODVLþQHP�QDþLQX��YLVRND�HQHUJLMVND�
ORþOMLYRVW�QD�UDþXQ�QLåMH�þDVRYQH�ORþOMLYRVWL��DOL�Y�W�L���RII�SODQH��QDþLQX��YSDGQL�LQ�XNORQMHQ�åDUHN�VWD�
VNRUDM�Y]SRUHGQD�]�UHåDPL�XNORQVNH�PUHåLFH���NL��QD�UDþXQ�QLåMH�HQHUJLMVNH�ORþOMLYRVWL��RPRJRþD �
YLVRNR�þDVRYQR�ORþOMLYRVW��QHNDM�GHVHW�IHPWRVHNXQG���&,7,86�MH�REGDUMHQ�]�YUKXQVNR�
HNVSHULPHQWDOQR�SRVWDMR�����$572)���.��9*�6FLHQWD��HOHNWURQVNL�HQHUJLMVNL�DQDOL]DWRU��NL�PHUL�
þDV�SUHOHWD�HOHNWURQRY��]D�NRWQR�LQ�þDVRYQR�ORþOMLYR�IRWRHPLVLMR�����NULRJHQVNL�PDQLSXODWRU��]DSUW�
NURJ�+H���PLQLPDOQD�WHPSHUDWXUD�Y]RUFD�MH����.��SHW�SURVWRVWQLK�VWRSHQM�����NRPRUD�]�RELþDMQLPL�
RURGML�]D�SULSUDYR�Y]RUFHY��VHJUHYDQMH�GR������&��LRQVNR�MHGNDQMH��QDSDUMHYDOQLNL�����QHRGYLVHQ�
VLVWHP�]D�;36��NL�YNOMXþXMH�L]YRU�HQREDUYQH�UHQWJHQVNH�VYHWOREH��;5���7KHUPR)LVKHU��]DVQRYDQ�QD�
HPLVLML�$O�.BDOSKD�þUWH��HQHUJLMD�IRWRQRY������H9��HQHUJLMVND�ORþOMLYRVW������H9��YHOLNRVW�L]YRUD�
QDVWDYOMLYD�PHG�����LQ�����"P��LQ�5�����HOHNWURQVNL�VSHNWURPHWHU��9*�6FLHQWD��YLVRNR�]PRJOMLYD�
OHþD��RSWLPL]LUDQD�WUDQVPLVLMD�]D�YLVRNR�LQWHQ]LWHWR�SUL�836��;36��NRWQR�ORþOMLYL�QDþLQL������� �
���������������HQHUJLMVND�ORþOMLYRVW�����PH9�SUL����H9�NLQHWLþQH�HQHUJLMH��NRWQD�ORþOMLYRVW���������
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�UD]LVNDYR�PDWHULDORY��VH�RVUHGRWRþD�QD�
HOHNWURQVNR�PLNURVNRSLMR�� &HQWHU�]D�HOHNWURQVNR�PLNURVNRSLMR�VHVWDYOMDWD�GYD�ODERUDWRULMD�]D�
HOHNWURQVNR�PLNURVNRSLMR�WHU�SURVWRUL�]D�SULSUDYR�Y]RUFHY�V�SULSDGDMRþR�RSUHPR��
�
�
9�/DERUDWRULMX�]�YUVWLþQLP�HOHNWURQVNLP�PLNURVNRSRP��6(0�� LPDPR� -60������)��-HRO��
PLNURVNRS�QD�SROMVNR�HPLVLMR��NL�LPD�YSDGQL�åDUHN�]�HQHUJLMVNLP�UD]SRQRP�PHG�����LQ����NH9��
=DUDGL�ãLURNHJD�HOHNWURQVNHJD�WRND�QD�Y]RUHF����±�����Q$��MH�6(0�SULPHUHQ�WDNR�]D�HOHNWURQVNH�
VOLNH�]�YLVRNR�ORþOMLYRVWMR��ORþOMLYRVW�����QP�DW����.H9��NRW�WXGL�]D�PLNURDQDOL]R��7HKQRORJLMD�*HQWOH�
%HDP�RPRJRþD�YLVRNR�ORþOMLYRVW�WXGL�SUL�QL]NL�QDSHWRVWL��NDU�MH�SULNODGQR�]D�PDWHULDOH��NL�VH�]ODKND�
SRãNRGXMHMR��DOL�Y�SULPHUX�QHSUHYRGQLK�Y]RUFHY��6LVWHP�MH�RSUHPOMHQ�]�GHWHNWRUMHP�;�åDUNRY��;�
0D[�����2[IRUG�,QVWUXPHQW��]D�(QHUJLMVNR�'LVSHU]LYQR�;�åDUNRYQR�VSHNWURVNRSLMR��(';���NL�
RPRJRþD�DQDOL]R�HOHPHQWQH�VHVWDYH�WHU�PDSLUDQMH��0LNURVNRS�MH�RSUHPOMHQ� W X G L � V �
NDWRGROXPLQLVFHQþQLP�VSHNWURPHWURP��0RQR&/����*DWDQ��]D�DQDOL]R�HPLWLUDQH�VYHWOREH�Y�YLGQHP�
GHOX�VSHNWUD��NDWRGQD�OXPLQLVFHQFD��&/���NL�RPRJRþD�ORNDOQR�&/�VSHNWURVNRSLMR�WHU�&/�PDSLUDQMH��
WDNR�V�SDQNURPDWLþQR�NRW�PRQRNURPDWLþQR�PHWRGR��=D�SULSUDYR�Y]RUFHY�VWD�QDPHQMHQD�GYD�
LQVWUXPHQWDOQL�HQRWL��
�
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�
�
z HQD�HQRWD��3(&6��*DWDQ��]D�QDQRVH�QD�NRYLQH��DOL�QD�RJOMLN��V�ãWLULPL�UD]OLþQLPL�WDUþLQLPL�
PDWHULDOL��&��&U��3W��$X�3G���NL�RPRJRþDMR�GHSR]LFLMR�SUHYRGQLK�QDQRVRY�]�YLVRNR�QDWDQþQLP�
QDG]RURP�GHEHOLQH�����QP���9�LVWHP�VLVWHPX�VH�ODKNR�L]YDMD�MHGNDQMH�SRYUãLQH�]�$U���DOL�,���
LRQL��

z HQD�HQRWD�]D�SULSUDYR�XOWUD�UDYQHJD�SUHUH]D��-HRO��V�SRPRþMR�WDQMãDQMD�SUHNR�POHWMD�]�LRQL�$U���
�
�
9�/DERUDWRULMX�V�SUHVHYQLP�HOHNWURQVNLP�PLNURVNRSRP��7(0��LPDPR�-(0������)�
PLNURVNRS�QD�SROMVNR�HPLVLMR�RSUHPOMHQ�]�HOHNWURQVNR�RSWLNR�]�XOWUD�YLVRNR�ORþOMLYRVWMR��1DMYLãMD�
QDSHWRVW�HOHNWURQRY�MH�����NH9��1DMYHþMD�ORþOMLYRVW�Y�7(0�PHWRGL�MH�����QP��V�NDWHUR�MH�DQDOL]D�
NULVWDOQH�VWUXNWXUH�QD�UDYQL�ORþOMLYRVWL�DWRPRY�ODKNR�GRVWRSQD��7(0�HOHNWURQVNH�VOLNH�VR�SULGREOMHQH�
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�&��SRSXODUL]DFLMH�]QDQRVWL��WDNR�Y�ODLþQL�NRW�VWURNRYQL�MDYQRVWL��Y�6ORYHQLML�LQ�Y�WXMLQL��LQ�

�'��LQVWUXPHQWDOQH�SRGSRUH��UD]LVNRYDOQD�RSUHPD�YHþMH�YUHGQRVWL���

���3ULND]�SRGSRUH�LQIUDVWUXNWXUQHJD�SURJUDPD�UD]LVNRYDOQLP�SURJUDPRP�
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���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
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'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��/$2'���
QHSRVUHGQR�SRGSLUD�UD]LVNRYDOQD�SURJUDPD�
z 3��������$VWURIL]LND�RVQRYQLK�GHOFHY��WHU�
z 3��������'DOMLQVNR�]D]QDYDQMH�DWPRVIHUVNLK�ODVWQRVWL���

9�RNYLUX�SURJUDPD�3��������$VWURIL]LND�RVQRYQLK�GHOFHY��SURXþXMHPR� SRMDYH�QD�HNVWUHPQLK�
HQHUJLMVNLK� VNDODK�Y�QDUDYL��QMHJRYD�JODYQD�FLOMD�SD�VWD� R�UD]LVNDYH�NR]PLþQLK�åDUNRY�HNVWUHPQLK�
HQHUJLM��8+(&5��LQ�JDPD�åDUNRY�]HOR�YLVRNLK�HQHUJLM��9+(���5D]LVNRYDOQH�GHMDYQRVWL�SRWHNDMR�Y�
RNYLUX�GHOD�PHGQDURGQLK�]QDQVWYHQLK�NRODERUDFLM�3LHUUH�$XJHU��&7$��)HUPL�/$7� LQ�%HOOH���
3URJUDP�3��������'DOMLQVNR�]D]QDYDQMH�DWPRVIHUVNLK�ODVWQRVWL��VH�QDYH]XMH�QD�QDãH�DNWLYQRVWL�Y�
RNYLUX�NRODERUDFLMH�3LHUUH�$XJHU��NMHU�NRW�PHGLM�]D�GHWHNFLMR�NR]PLþQLK�åDUNRY�HNVWUHPQLK�HQHUJLM�
XSRUDEOMDPR�DWPRVIHUR��9�RNYLUX�WHJD�SURJUDPD�SURXþXMHPR�DWPRVIHUVNH�SURFHVH�LQ�PHWRGH�
QMLKRYHJD�GDOMLQVNHJD�]D]QDYDQMD��NL�VR�VDPRVWRMHQ�SULVSHYHN�N�]QDQRVWL��KNUDWL�SD�SULSRPRUHMR�WXGL�
N�ãWXGLMX�ODVWQRVWL�NR]PLþQLK�åDUNRY�HNVWUHPQLK�HQHUJLM��
�
�
���������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26���MH�WHVQR�
SRYH]DQ�V�SURJUDPRP��
z 3�������´%LRIL]LND�SROLPHURY��PHPEUDQ��JHORY��NRORLGRY�LQ�FHOLF´��

Y�RNYLUX�NDWHUHJD�L]YDMDPR�HNVSHULPHQWH��NL�VR�XVPHUMHQL�Y�UD]LVNRYDQMH�QDþLQD�WUDQVSRUWD�QRVLOFHY�
HOHNWULþQHJD�QDERMD�SR�WDQNLK�VORMLK�RUJDQVNLK�SROSUHYRGQLNRY��5D]SRORåOMLYD�RSUHPD�QDP�RPRJRþD��
GD�ODKNR�SUHXþXMHPR�WUDQVSRUWQH�ODVWQRVWL�IRWRY]EXMHQLK�QRVLOFHY�QDERMD��VH�SUDYL�Y�UHåLPX�QL]NLK�
NRQFHQWUDFLM�QRVLOFHY�HOHNWULþQHJD�QDERMD��.HU�LPDPR�QD�UD]SRODJR�YLU�VYHWOREH�V�VSUHPHQOMLYR�
YDORYQR�GROåLQR�ODKNR�PHULPR�WRNRYH�QRVOLOFHY�QDERMD��NL�VR�ELOL�Y]EXMHQL�QD�UD]OLþQR�YLVRNH�
HQHUJLMVNH�QLYRMH�LQ�V�WHP�]DVOHGXMHPR�XþLQNH�HQHUJLMVNH�SRUD]GHOLWYH�WUDQVSRUWQLK�VWDQM��7R�MH�
SRVHEHM�SRPHPEQR�SUL�UD]LVNDYDK�WUDQVSRUWQLK�ODVWQRVWL�PHãDQLF�PHG�JUDIHQRP�LQ�RUJDQVNLPL�
SROSUHYRGQLNL��*UDIHQVNL�QDQRGHOFL�QDPUHþ �SUHGVWDYOMDMR�REPRþMD�]�SRPHPEQR�YLãMR�JLEOMLYRVWMR�
QRVLOFHY�QDERMD�JOHGH�QD�JLEOMLYRVW�Y�PDWULNL�RUJDQVNHJD�SROSUHYRGQLND��3ROHJ�WHJD�VR�QMLKRYH�
RSWLþQH�ODVWQRVWL�UD]OLþQH�RG�RSWLþQLK�ODVWQRVWL�RUJDQVNLK�SROSUHYRGQLNRY��VDM�L]ND]XMHMR�SUHWHåQR�
DEVRUEFLMR�Y�PRGUHP�LQ�XOWUDYLMROLþQHP�GHOX�VSHNWUD��=QRWUDM�SURJUDPD�VH�WXGL�XNYDUMDPR�V�ãWXGLMHP�
]DþHWQLK�ID]�UDVWL�SHQWDFHQD�QD�JUDIHQX��9�/)26�VPR�RVYRMLOL�SULSUDYR�HQRVORMQLK�JUDIHQVNLK�
NRVPLþHY��NL�MLK�XSRUDEOMDPR�NRW�SRGORJR�]D�QDSDUHYDQMH�SHQWDFHQVNLK�VORMHY��0RUIRORJLMR�
QDSDUMHQLK�VORMHY�SUHLVNXMHPR�]�PLNURVNRSRP�QD�DWRPVNR�VLOR��=�QDWDQþQR�VWDWLVWLþQR�DQDOL]R�
SRUD]GHOLWYH�RWRNRY�SHQWDFHQD�QD�JUDIHQX�VPR�QHGDYQR�SRND]DOL��GD�MH�YHOLNRVW�LQ�JRVWRWD�
SHQWDFHQVNLK�RWRNRY��NDWHULK�GHEHOLQD�]QDãD�HQR�PROHNXOR�UD]OLþQD�PHG�HQRVORMQLP�LQ�GYRVORMQLP�
JUDIHQRP��
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY�
&HQWHU�]D�HOHNWURQVNR�PLNURVNRSLMR�SULSRPRUH�N�UD]LVNRYDOQL�DNWLYQRVWL�UD]LVNRYDOQHJD�SURJUDPD�
z 3��������+HWHURJHQL�IRWRNDWDOLWLþQL�SURFHVL��SULGRELYDQMH�YRGLND��þLãþHQMH�YRGH�LQ�]UDND��

V�WHP��GD�]DJRWDYOMD�QDWDQþQR�NDUDNWHUL]DFLMR�VLQWHWL]LUDQLK�PDWHULDORY��6(0�ODERUDWRULM�MH�L]MHPQR�
YVHVWUDQVNLP�VDM�RPRJRþD�NDUDNWHUL]DFLMR�ãWHYLOQLK�ODVWQRVWL�VLQWHWL]LUDQLK�QDQR�VLVWHPRY��YHOLNRVW�LQ�
REOLNR�IRWRNDWDOLWLþQLK�QDQRGHOFHY��SRUD]GHOLWHY�YHOLNRVWL�SUL�VNXSNLK�QDQRGHOFHY��DJORPHUDFLMR�LQ�
LQWHUDNFLMH�V�VSHFLILþQLPL�SRGODJDPL��GHEHOLQR�LQ�PRUIRORJLMR�QDQHãHQLK�IRWRNDWDOLWLþQLK�ILOPRY��
NYDQWLWDWLYQR�GRORþLWHY�NRQFHQWUDFLMH�HOHPHQWRY��SORVNRYQR�SRUD]GHOLWYH�NHPLMVNLK�HOHPHQWRY��
1DGDOMH��&/�DQDOL]D�SRGDMD�GRVWRS�GR�GRGDWQLK�LQIRUPDFLM�R�RSWLþQLK�LQ�HPLVLMVNLK�ODVWQRVWLK�
PDWHULDORY�WHU�R�XþLQNX�GRSDQWRY�LQ�VWUXNWXUQLK�GHIHNWRY��7(0�ODERUDWRULM�SULSRPRUH�N�DNWLYQRVWL�
UD]LVNRYDOQHJD�SURJUDPD�]�HNVWUHPQR�YLVRNR�ORþOMLYR�NDUDNWHUL]DFLMR�VLQWHWL]LUDQLK�PDWHULDORY��6�WHP�
VH�QH�GRORþD�VDPR�PRUIRORJLMD�QDQR�REMHNWRY��YHOLNRVW�LQ�REOLND���DPSDN�WXGL�NULVWDOQD�VWUXNWXUD��
VWUXNWXUQL�GHIHNWL��PHMH�]UQ��«��NL�VR�ODKNR�SUHXþHYDQL�QD�DWRPVNL�VNDOL��.RPELQDFLMD�]�67(0�DQG�
(';�PLNURDQDOL]R�GRSULQHVH�PRåQRVW�RSUDYLWL�SORVNRYQR�SRUD]GHOLWYH�NHPLMVNLK�HOHPHQWRY�]�
ORþOMLYRVWMR�QHNDM�QDQRPHWURY��NDU�RPRJRþD�NDUDNWHUL]DFLMR�IRWRNDWDOLWLþQLK�PHãDQLF�LQ�KHWHURJHQLK�
QDQRVWUXNWXU��QSU��FRUH�VKHOO�QDQRVWUXNWXU���
�
�
���������/DERUDWRULM�]D�Y�RNROMX�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX��/52���QHSRVUHGQR�
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SRGSLUD�L]YDMDQMH�QDVSHGQMLK�UD]LVNRYDOQLK�SURJUDPRY�
z 3��������$QDOLWLND�LQ�NHPLMVND�NDUDNWHUL]DFLMD�PDWHULDORY�LQ�SURFHVRY���Y�RNYLUX�NDWHUHJD�Y�
/52�UD]YLMDPR�QRYH�YLVRNR�REþXWOMLYH�PHWRGH�ODVHUVNH�GHWHNFLMH�QD�RVQRYL�RSWRWHUPLþQLK�
SRMDYRY��1RYH�PHWRGH�]DJRWDYOMDMR�VSRGQMR�PHMR�GHWHNFLMH��NL�MH�GYD�GR�WUL�YHOLNRVWQH�UD]UHGH�
QLåMD�RG�PHMH�GHWHNFLMH��NL�MR�]DJRWDYOMDMR�NODVLþQH�WUDQVPLVLMVNH�WHKQLNH��DQDOL]R�SD�ODKNR�
RSUDYLPR�åH�Y�Y]RUFX�SURVWRUQLQH�PDQM�NRW���X/��7HKQLND�RSWRWHUPLþQHJD�RGNORQD�SD�RPRJRþD�
WXGL�QHSRUXãQR�JORELQVNR�DQDOL]R�RSWLþQLK�LQ�WUDQVSRUWQLK�ODVWQRVWL�WUGQLK�PDWHULDORY��0HG�
NHPLMVNLPL�SURFHVL�SURXþXMHPR�SUHGYVHP�WUDQVSRUW�VQRYL�Y�VLVWHPLK�NRW�VR�FHOLþQH�PHPEUDQH�
DOL�GLIX]LMD�Y�ELQDUQLK�WHNRþLQDK��

z 3��������5D]YRM�PDWHULDORY�SR�VRO�JHO�SRVWRSNLK�LQ�QMLKRYD�XSRUDED�Y�VLVWHPLK�]D�L]NRULãþDQMH�
QHNRQYHQFLRQDOQLK�YLURY�HQHUJLMH���Y�RNYLUX�NDWHUHJD�QDV�SUL�UD]LVNDYDK��NL�MLK�RSUDYOMD�/52��
]DQLPDMR�SUHGYVHP�SURFHVL�IRWRNHPLMVNH�LQ�IRWRNDWDOLWVNH�UD]JUDGQMH�LQ�SUHWYRUE�VQRYL�Y�RNROMX�
WHU�SRVWRSNLK�þLãþHQMD�RGSDGQLK�YRG�]�L]NRULãþDQMHP�VRQþQH�HQHUJLMH��3RYGDUHN�SUL�WHP�SD�
GDMHPR�QDVWDQNX��VWDELOQRVWL�LQ�SUHWYRUEDP�PHWDEROLWRY�WHU�UD]LVNDYDP�QMLKRYH�WRNVLþQRVWL�QD�
PROHNXODUQHP�LQ�FHOLþQHP�QLYRMX��NRW�WXGL�QD�QLYRMX�RUJDQL]PRY��

z 3��������+HWHURJHQL�IRWRNDWDOLWLþQL�SURFHVL��SULGRELYDQMH�YRGLND��þLãþHQMH�YRGH�LQ�]UDND���RSLV�
WHJD�SURJUDPD�MH�SRGDQ�åH�Y�VNORSX�DNWLYQRVWL�LQIUDVWUXNWXUQH�SRGSRUH�/50��

���3ULND]�SRGSRUH�LQIUDVWUXNWXUQHJD�SURJUDPD�]QDQVWYHQLP�]ELUNDP�
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���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
2ED�REVHUYDWRULMD��3LHUUH�$XJHU��3$2��LQ�&KHUHQNRY�7HOHVFRSH�$UUD\��&7$��VWD�LQVWUXPHQWD�
YHOLNLK�PHGQDURGQLK�UD]LVNRYDOQLK�NRODERUDFLM��NL�]DUDGL�GROåLQH�REUDWRYDQMD��RNROL�������OHW���
YHOLNRVWL�LQ�REþXWOMLYRVWL�SURGXFLUDWD�YHOLNH�SRGDWNRYQH�]ELUNH�DVWURQRPVNLK�LQ�DVWURIL]LNDOQLK�
SRGDWNRY��=D�QMLKRYR�REGHODYR��VKUDQMHYDQMH��SUHQRV�]�ORNDFLMH�REVHUYDWRULMD�LQ�DQDOL]R��MH�SRWUHEQD�
]QDWQD�SRGSRUD�V�VWUDQL�LQIRUPDFLMVNR�NRPXQLNDFLMVNLK�WHKQRORJLM��NL�MH�NRW�SRGSRUD�]�GLVWULEXLUDQLP�
VLVWHPRP�*5,'�YNOMXþHQD�Y�SUHGORJ�LQIUDVWUXNWXUQHJD�SURJUDPD��5H]XOWDW�DQDOL]H�YHþ �GHVHWOHWQH�
]ELUNH�PHULWHY�ER�Y�SULPHUX�&7$�]ELUND�DVWURIL]LNDOQLK�L]YRURY�JDPD�åDUNRY�YLVRNLK�HQHUJLM�LQ�
GUXJLK�REMHNWRY��Y�SULPHUX�3$2�SD�]ELUND�L]YRURY�NR]PLþQLK�åDUNRY�HNVWUHPQLK�HQHUJLM��2EH�]ELUNL�
ERVWD�WUDMQR�YNOMXþHQL�Y�NDWDORJH�DVWURIL]LNDOQLK�L]YRURY�SUL�YLVRNLK�LQ�HNVWUHPQLK�HQHUJLMDK��

���3ULND]�SRGSRUH�LQIUDVWUXNWXUQHJD�SURJUDPD�GUåDYQLP�LQ�GUXJLP�YODGQLP�RUJDQRP�DOL�UHVRUMHP�WHU�GUXJLP�XSRUDEQLNRP
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3UHGODJDQ�LQIUDVWUXNWXUQL�SURJUDP�MH�Y�VNODGX�V�VWUDWHãNLPL�GRNXPHQWL�LQ�SROLWLNDPL�6ORYHQLMH�LQ�(8�
QD�SRGURþMX�]QDQRVWL��UD]LVNDY�LQ�LQRYDWLYQRVWL�WHU�ER�SRPHPEQR�SULVSHYDO�N�GRVHJDQMX�RSUHGHOMHQLK�
FLOMHY��,QIUDVWUXNWXUQL�SURJUDP�ER�RPRJRþLO�81*��GD�VH�ãH�EROM�RVUHGRWRþL�QD�]DGRYROMHYDQMH�
ORNDOQLK��UHJLRQDOQLK��QDFLRQDOQLK�LQ�HYURSVNLK�UD]YRMQLK�SRWUHE�WHU�WDNR�RPRJRþL�GRVHJDQMH�VLQHUJLM�]�
QDFLRQDOQLPL�LQ�HYURSVNLPL�SROLWLNDPL�LQ�UD]YRMQLPL�SURJUDPL��=D�XVSHãQRVW�Y�JOREDOQHP�VYHWX�MH�
SRWUHEQD�RGOLþQRVW�Y�VYHWRYQHP�PHULOX��3RPDQMNDQMH�NULWLþQH�PDVH�LQ�RPHMHQD�VUHGVWYD�Y�PDQMãLK�
LQ�PDQM�UD]YLWLK�UHJLMDK�]DUDGL�NRPSOHNVQRVWL�]QDQVWYHQLK�SUREOHPRY�LQ�YHOLNRVWL�SRWUHEQHJD�YODJDQMD�
Y�LQIUDVWUXNWXUR�JRYRULMR�Y�SULG�NRQFHQWUDFLML�]QDQMD�LQ�NRPSHWHQF�QD�L]EUDQLK�SRGURþMLK��7DND�
]DVQRYD�VSHFLDOL]DFLMH�GUåDYH�DOL�UHJLMH��NL�L]NRULãþD�ORNDOQH�SUHGQRVWL��GDQRVWL�LQ�]QDþLOQRVWL�WHU�
SUHWHNOR�YODJDQMH�Y�Y]SRVWDYLWHY�]PRJOMLYRVWL�LQ�]QDQVWYHQH�RGOLþQRVWL��RPRJRþD�QDVWDQHN�
NDNRYRVWQH�GRPDþH�NRPSHWHQFH�LQ�YRGLOQHJD�PHVWD�QD�WHK�SRGURþMLK��RE�NDU�QDMVPRWUQHMãL�XSRUDEL�
ILQDQþQLK�VUHGVWHY���
�
�
3DPHWQD�VSHFLDOL]DFLMD�6ORYHQLMH�SRXGDUMD�SRPHQ�SRYH]RYDQMD�]�RNROLãNLPL�UHJLMDPL�LQ�
NRPSOHPHQWDUQR�UD]YLMDQMH�UD]LVNRYDOQLK�]PRJOMLYRVWL�WHU�VRGHORYDQMH�QD�SRGURþMX�UD]LVNDY��UD]YRMD�
LQ�LQRYDFLM��9�]DGQMHP�RVQXWNX�GRNXPHQWD�MH�ELO�NRW�L]UHGQR�SRPHEHQ�UD]LVNRYDOQL�SRWHQFLDO�
SUHSR]QDQ�VYHWOREQL�YLU�&,7,86��NL�SUHGVWDYOMD�HQHJD�RG�NOMXþQLK�HOHPHQWRY�SUHGODJDQHJD�
LQIUDVWUXNWXUQHJD�SURJUDPD��3URMHNW�&,7,86�MH�NOMXþQR�SULVSHYDO�N�UD]YRMX�&HQWUD�]D�PLNURVNRSLMR�
LQ�VSHNWURVNRSLMR�QD�8QLYHU]L�Y�1RYL�*RULFL��LQ�VLFHU�Y�WHVQHP�VRGHORYDQMX�V�6LQFURWURQRP�Y�7UVWX��
]DUDGL�þHVDU�MH�FHORWQR�REPRþMH�QD�HYURSVNL�UDYQL�EROM�NRQNXUHQþQR�LQ�SULYODþQHMãH���
�
�
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�
3UHGODJDQ�LQIUDVWUXNWXUQL�SURJUDP�ER�SRPHPEQR�SULVSHYDO�N�GRVHJDQMX�FLOMD� 5D]LVNRYDOQH� L Q �
LQRYDFLMVNH�VWUDWHJLMH� 6ORYHQLMH������������ NL�MH�Y]SRVWDYLWHY�VRGREQHJD�UD]LVNRYDOQHJD�LQ�
LQRYDFLMVNHJD�VLVWHPD��NL�ER�RPRJRþDO�YLãMR�NDNRYRVW�åLYOMHQMD�]D�YVH��V�NULWLþQR�UHIOHNVLMR�GUXåEH��
XþLQNRYLWLP�UHãHYDQMHP�GUXåEHQLK�L]]LYRY�LQ�GYLJRP�GRGDQH�YUHGQRVWL�QD�]DSRVOHQHJD� W H U �
]DJRWDYOMDQMHP�YHþ�LQ�NDNRYRVWQHMãLK�GHORYQLK�PHVW��
�
�
,QIUDVWUXNWXUQL�SURJUDP�81*�ER�RPRJRþLO�WUDMQRVW�Y]SRVWDYOMHQHJD�UD]LVNRYDOQHJD�LQ�LQRYDFLMVNHJD�
VLVWHPD�Y]SRVWDYOMHQHJD�QD�81*��NL�VR�JD�VRREOLNRYDOL�UD]OLþQL�GHOHåQLNL�LQ�MH�RGSUW�VYHWX��7D�VLVWHP�
MH�Y�VOXåEL�GUXåEH��RG]LYDO�VH�QD�SRWUHEH�LQ�KRWHQMD�GUåDYOMDQRY��ãH�SRVHEHM�JRVSRGDUVWYD�WHU�
RPRJRþD � U HãHYDQMH�GUXåEHQLK�L]]LYRY�SULKRGQRVWL��NDNUãQL�VR�SRGQHEQH�VSUHPHPEH��HQHUJLMD��
SRPDQMNDQMH�YLURY��]GUDYMH�LQ�VWDUDQMH��.RW�UH]XOWDW�VH�Y�GUXåEL�SRYHþXMH�XJOHG�LQ�SULYODþQRVW�GHOD�
UD]LVNRYDOFHY��UD]YRMQLNRY�LQ�LQRYDWRUMHY��
�
�
9NOMXþHQRVW�GHOHåQLNRY�Y�Y]SRVWDYLWHY�LQIUDVWUXNWXUH�LQ�Y�L]YDMDQMH�SUHGODJDQHJD�LQIUDVWUXNWXUQHJD�
SURJUDPD�SUHSUHþXMH�SRGYDMDQMH�LQ�KNUDWL�RPRJRþDOD�GRVHJDQMH�VLQHUJLMVNLK�XþLQNRY��3RYHþDQMH�
XJOHGD�LQ�SULYODþQRVW�SRNOLFD�UD]LVNRYDOFD�LQ�UD]LVNRYDONH��VH�ODKNR�SRYHþD�WXGL�]DUDGL�XJRGQLK�
LQIUDVWUXNWXUQLK��NL�RPRJRþDMR�XþLQNRYLWR�LQ�XVSHãQR�L]YDMDQMH�QDM]DKWHYQHMãLK�UD]LVNDY��'UåDYD�MH�
SRVWDYLOD�UD]LVNDYH�LQ�LQRYDFLMH�Y�VUHGLãþH�UD]YRMQLK�SROLWLN�LQ�QDM�EL�MLK�WXGL�XVWUH]QR�ILQDQþQR�
SRGSUOD��&LOM�GR�OHWD������MH����� ��%'3�QDPHQMHQHJD�]D�UD]LVNDYH�LQ�LQRYDFLMH���
�
�
���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
,QIUDVWUXNWXUQL�SURJUDP�,��������,QIUDVWUXNWXUQL�SURJUDP�8QLYHU]H�Y�1RYL�*RULFL��ER�RPRJRþDO�
L]YDMDQMH�VSRUD]XPD�PHG�9ODGR�5HSXEOLNH�6ORYHQLMH�LQ�.RODERUDFLMR�3LHUUH�$XJHU��$JUHHPHQW�IRU�
WKH�2UJDQL]DWLRQ��0DQDJHPHQW�DQG�)XQGLQJ�RI�WKH�3LHUUH�$XJHU�2EVHUYDWRU\���âH�QDSUHM�ER�
SRGSLUDO�WXGL�XVSHãQR�VRGHORYDQMH�]�$JHQFLMR�5HSXEOLNH�6ORYHQLMH�]D�RNROMH��$562��QD�SRGURþMX�
PRQLWRULQJD�RNROMVNLK�SDUDPHWURY��]D]QDYDQMD�QD�GDOMDYR�LQ�UD]YRMD�PHWRG�]D�ODVHUVNL�QDG]RU�QDG�
VWDQMHP�DWPRVIHUH�WHU�SUHQRVD�SROXWDQWRY��NL�VH�RGUDåD�Y�YHþ �GRVHGDQMLK�VNXSQLK�]QDQVWYHQLK�
REMDYDK�WHU�Y�Y]SRVWDYLWYL�VNXSQHJD�DWPRVIHUVNHJD�LQ�RNROMVNHJD�REVHUYDWRULMD�QD�2WOLFL�QDG�
$MGRYãþLQR��KWWS���ZZZ�XQJ�VL�VO�UD]LVNDYH�FHQWHU�]D�UD]LVNDYH�DWPRVIHUH�REVHUYDWRULM�RWOLFD����
�
�

���3ULND]�SRGSRUH�LQIUDVWUXNWXUQHJD�SURJUDPD�SRSXODUL]DFLML�]QDQRVWL��

6/2

3UHGODJDQ�,QIUDVWUXNWXUQL�SURJUDP�ER�8QLYHU]L�Y�1RYL�*RULFL�RPRJRþLO�RMDþDQMH�NRPXQLNDFLMVNLK�
DNWLYQRVWL��NL�VR�XVPHUMHQH�Y�SRYHþHYDQMH�]DYHGDQMD�R�]QDQVWYHQL�RGOLþQRVWL��L]NRULãþDQMD�LQ�XSRUDEH�
UD]LVNRYDOQLK�UH]XOWDWRY�WHU�GLVHPLQDFLMR�]QDQMD��NL�QDVWDMD�QD�8QLYHU]L��.RPXQLNDFLMVNH�DNWLYQRVWL�
VR�QDþUWRYDQH�WDNR��GD�RPRJRþDMR�GRVHJDQMH�YVHK�SRPHEQLK�FLOMQLK�VNXSLQ��YNOMXþHYDQMH�SRPHEQLK�
GHOHåQLNRY�LQ� ãH�SRVHEHM�VSORãQH�MDYQRVWL��9LGQRVW�]QDQVWYHQH�RGOLþQRVWL�LQ�UD]LVNRYDOQHJD�
SRWHQFLDOD�81*�ERPR�SRYHþHYDOL�V�SRPRþMR�RUJDQL]DFLMH�GRJRGNRY��NL�VR�QDPHQMHQL�R]DYHãþDQMX�
VSORãQH�LQ�]DLQWHUHVLUDQH�MDYQRVWL�R�SRPHQX�]QDQVWYHQHJD�UD]LVNRYDQMD�]D�]DJRWDYOMDQMH�
WUDMQRVWQHJD�UD]YRMD��LQRYDWLYQRVWL�LQ�JRVSRGDUVNH�UDVWL��

�
81*�ER�Y�SULKRGQRVWL�SRVYHþDOD�SRVHEQR�SR]RUQRVW�R]DYHãþDQMX�VSORãQH�MDYQRVWL�R�GHMVWYX��GD�
YUKXQVND�]QDQRVW�QH�REVWDMD�VDPD�]DVH��DPSDN�RPRJRþD�SRYHþHYDQMH�NRQNXUHQþQRVWL�
JRVSRGDUVWYD��RGSLUD�QRYH�]DSRVOLWYHQH�PRåQRVWL��RPRJRþD�EROMãH�YDURYDQMH�RNROMD�WHU�QHQD]DGQMH�
YLãMR�NDNRYRVW�åLYOMHQMD�]D�YVH��6SHFLILþQD�FLOMD�NRPXQLNDFLMVNLK�DNWLYQRVWL�VWD�SURPRFLMD�L]PHQMDYH�
]QDQMD�PHG�8QLYHU]R�LQ�JRVSRGDUVWYRP�WHU�SRYHþDQMH�]DYHGDQMD�MDYQRVWL�R�SRPHQX�]QDQRVWL�LQ�
UD]LVNRYDQMD�]D�GUXåEHQL�UD]YRM��

�
2EYHãþDQMH�MDYQRVWL�R�]QDQVWYHQLK�GRVHåNLK��ãH�SRVHEHM�WLVWLK�NL�MLK�MH�PRJRþH�WDNRM�LQ�QHSRVUHGQR�
XSRUDELWL�]D�UD]YRM�QRYLK�LQRYDWLYQLK�SURGXNWRY�LQ�VWRULWHY�SULQDãD�SR]RUQRVW�QDFLRQDOQLK�LQ�ORNDOQLK�
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REODVWL��GUXJLK�MDYQLK�LQ�]DVHEQLK�YLURY�ILQDQFLUDQMD��SRWHQFLDOQLK�LQGXVWULMVNLK�LQ�UD]LVNRYDOQLK�
SDUWQHUMHY��SRYHþXMH�]DQLPDQMH�WDOHQWLUDQLK�ãWXGHQWRY�]D�QDGDOMHYDQMH�]QDQVWYHQH�NDULHUH�LQ�
SRYHþXMH�XJOHG�UD]LVNRYDOQH�RUJDQL]DFLMH�Y�ORNDOQHP��QDFLRQDOQHP�LQ�PHGQDURGQHP�RNROMX��
3RPHEHQ�GHO�REYHãþDQMD�MDYQRVWL�R�]QDQVWYHQLK�GRVHåNLK�SUHGVWDYOMD�SRXGDUMDQMH�SRPHQD�
UD]LVNRYDOQH�LQIUDVWUXNWXUH��NL�RPRJRþD�UD]LVNRYDQMH�QD�QDMYLãMHP�QLYRMX��9HþML�XJOHG�SRVOHGLþQR�
RPRJRþD�8QLYHU]L�LVNDQMH�QHNRQYHQFLRQDOQLK�YLURY�ILQDQFLUDQMD��NL�GRSROQMXMHMR�MDYQD�VUHGVWYD��PHG�
GUXJLP�WXGL�ODåMH�REOLNRYDQMH�VNXSQLK�UD]LVNRYDOQLK�SURMHNWRY�]�JRVSRGDUVWYRP�WHU�QHQD]DGQMH�
VNOHSDQMH�VSRUD]XPRY�R�VRGHORYDQMX�PHG�8QLYHU]R�LQ�]DLQWHUHVLUDQLPL�SRGMHWML��NL�]D�VYRM�UD]YRM�
SRWUHEXMHMR�YUKXQVNH�UD]LVNDYH��

�
3RYHþHYDQMH�L]REUDåHQRVWL�SUHELYDOVWYD�LQ�XVWYDUMDQMD�QDYGXãHQMD�]D�]QDQRVW�]DKWHYD�QDJRYDUMDQMH�
VSORãQH�MDYQRVWL�]�XSRUDER�YVHK�UD]SRORåOMLYLK�VUHGVWHY��]DWR�QDþUWXMHPR�VSHFLILþQH�DNWLYQRVWL�
GLVHPLQDFLMH�Y�YVHK�VRGHOXMHþLK�52��LQ�VLFHU��

�
���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�LPD�
QHSRVUHGQL�YSOLY�QD�JRVSRGDUVWYR�LQ�GUXåER�Y�FHORWL�SUHNR�SUHQRVD�]QDQMD�LQ�QDSUHGQLK�WHKQRORJLM��NL�
VR�QDYROMR�Y�PHGQDURGQLK�NRODERUDFLMDK�3LHUUH�$XJHU��3$2��LQ�&KHUHQNRY�7HOHVFRSH�$UUD\�
�&7$���L]�DNDGHPVNHJD�VYHWD�Y�SUDNVR��0RåQRVWL�SUHQRVD�]QDQM�L]�PHGQDURGQLK�NRODERUDFLM�åH �
L]NRULãþDPR��SULPHU�MH�DWPRVIHUVNL�REVHUYDWRULM�QD�2WOLFL�QDG�$MGRYãþLQR��NL�NRW�SRVOHGLFD�UD]LVNDY�
LQ�PRQLWRULQJD�DWPRVIHUH�QD�2EVHUYDWRULMX�3��$XJHU�Y�$UJHQWLQL��,QGLUHNWHQ�YSOLY�LQIUDVWUXNWXUQHJD�
SURJUDPD�ER�WXGL�NRPSHWLWLYQD�XGHOHåED�6ORYHQLMH�LQ�VORYHQVNLK�UD]LVNRYDOFHY�SUL�L]JUDGQML�YHOLNLK�
PHGQDURGQLK�UD]LVNRYDOQLK�LQIUDVWUXNWXU��=D�81*�LQ�6ORYHQLMR�Y�FHORWL�VH�ER�ãH�XWUGLO�VWDWXV�YLVRNR�
WHKQRORãNH�LQ�N�UD]LVNDYDP�XVPHUMHQH�GUåDYH��NDU�ER�QHGYRPQR�SULSRPRJOR�N�QDGDOMQMLP�
]QDQVWYHQLP��HNRQRPVNLP�LQ�ILQDQþQLP�SRYH]DYDP�SR�VYHWX��'RGDPR�QDM�ãH��GD�VR�WHPDWLNH��NL�MLK�
SRNULYDWD�3$2�LQ�&7$��LQ�Y�RNYLUX�NDWHULK�ERGR�SR�SULþDNRYDQMLK�QMXQL�UH]XOWDWL�SULQHVOL�ELVWYHQ�
QDSUHGHN��SRPHPEQR�SULVSHYDOD�N�RSLVX�RVQRYQLK�LQWHUDNFLM�PHG�RVQRYQLPL�GHOFL�Y�QDUDYL��
5D]LVNDYH�WH�YUVWH�LPDMR�WUDMHQ�YSOLY�QD�YVH�VORMH�GUXåEH��VDM�SRJOREOMHQR�UD]XPHYDQMH�QDUDYH�
QHL]EHåQR�YRGL�N�UD]YRMX�RURGLM�LQ�NRQFHSWRY��NL�ERGR�NRULVWQL�]D�GUXåER�NRW�FHORWR��

�
���������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26���]ODVWL�
PLNURVNRS�QD�DWRPVNR�VLOR�MH�]HOR�SULOMXEOMHQ�PHG�VUHGQMHãROVNR�PODGLQR��/)26�MH�WDNR�RUJDQL]LUDO�
YHþ �VNXSLQVNLK�GHODYQLF��NL�VR�VH�MLK�XGHOHåLOL�GLMDNL�L]�JLPQD]LM�Y�UHJLML��QD�NDWHULK�VR�VSR]QDYDOL�
SULQFLSH�GHORYDQMD�PLNURVNRSD�QD�DWRPVNR�VLOR�LQ�RSD]RYDOL�PRUIRORãNH�]QDþLOQRVWL�WDQNLK�RUJDQVNLK�
VORMHY�QD�QDQRPHWHUVNL�VNDOL���

�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY��/50���MH�ELO�åH�
RG�YVHJD�]DþHWND�QDPHVWLWYH�UD]LVNRYDOQH�LQIUDVWUXNWXUH�PDUFD������UHGQR�YNOMXþHQ�Y�DNWLYQRVWL�]D�
SRSXODUL]DFLMR�]QDQRVWL��NRW�VR�RELVNL�VUHGQMHãROFHY��WHGHQ�8QLYHU]H�Y�1RYL�*RULFL�LQ�SUHGVWDYLWYH�]D�
RVWDOR�QH]QDQVWYHQR�MDYQRVW��9]SRVWDYLOL�VPR�WXGL�VRGHORYDQMH�V�&HQWURP�]D�+XPDQLVWLNR�81*�WHU�
HOHNWURQVNR�PLNURVNRSLMR�XSRUDEOMDPR�NRW�NRPSRQHQWR�Y�XPHWQLãNLK��OLNRYQLK��GHOLK��0LNURVNRS�
6(0�MH�L]MHPQR�SULPHUHQ�]D�SUHGVWDYLWYH�VSORãQL�MDYQRVWL��VDM�MH�PRJRþH�SUHJOHGRYDQMH�FHOR�
QHSRVUHGQR�REMHNWRY�L]�YVDNRGQHYQHJD�åLYOMHQMD�SUHG�VDPLP�REþLQVWYRP��9HOLNR�SR]RUQRVWL�SULWHJQH�
WXGL�PLNURVNRS�7(0��VDM�WXGL�VSORãQR�MDYQRVW�]DQLPD�YL]XDOQD�SRGRED�VQRYL�QD�DWRPVNHP�QLYRMX��

���������/DERUDWRULM�]D�NYDQWQR�RSWLNR�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�NYDQWQR�RSWLNR��/.2���MH�DNWLYHQ�Y�
ãWHYLOQLK�SURMHNWLK�SUHQRVD�]QDQMD�R�LQRYDWLYQLK�VYHWOREQLK�YLULK�LQ�QMLKRYLK�DSOLNDFLMDK�Y�PDMKQD�LQ�
VUHGQMH�YHOLND�SRGMHWMD��XQLYHU]H�LQ�ãROH��1D�8QLYHU]L�Y�1RYL�*RULFL�VR�ELOD�RUJDQL]LUDQD�ãWHYLOQD�
VUHþDQMD��VHPLQDUML�LQ�NRQNUHWQL�SRVNXVL��NDWHULK�QDPHQ�MH�ELO�]PDQMãDWL�UD]NRUDN�PHG�]QDQVWYHQLNL�
LQ��UHVQLþQLP�VYHWRP���1HNDM�PDOLK�LQ�VUHGQMH�YHOLNLK�SRGMHWLM�MH�SRND]DOR�]DQLPDQMH�]D�XSRUDER�
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VYHWOREQHJD�YLUD�&,7,86�]D�SUHXþHYDQMH�LQ�L]EROMãDQMH�ODVWQRVWL�QMLKRYLK�SURL]YRGRY��

�
���������/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX�
,QIUDVWUXNWXUR�LQIUDVWUXNWXUQHJD�SURJUDPD�/DERUDWRULMX�]D�UD]LVNDYH�Y�RNROMX��/52��LQWHQ]LYQR�
L]NRULãþDPR�]D�SRSXODUL]DFLMR�QDUDYRVORYQLK�]QDQRVWL�LQ�WHKQLNH�SUHNR�GHMDYQRVWL��NL�MLK�L]YDMDPR�]D�
RVQRYQRãROVNR�LQ�VUHGQMHãROVNR�PODGLQR�WHU�SROHJ�UHGQLK�ãWXGLMVNLK�GHMDYQRVWL�WXGL�]D�ãWXGHQWH�QD�
UD]OLþQLK�QLYRMLK�ãWXGLMD��7H�GHMDYQRVWL�YNOMXþXMHMR�QDUDYRVORYQH�GQHYH��NL�MLK�RUJDQL]LUDPR�]D�VUHGQMH�
ãROH�L]�SUDNWLþQR�YVH�6ORYHQLMH��GHODYQLFH�]D�RVQRYQH�LQ�VUHGQMH�ãROH��PHGQDURGQH�SROHWQH�ãROH�]D�
VUHGQMHãROFH��Y�VRGHORYDQMX�]� =YH]R�RUJDQL]DFLM�]D�WHKQLþQR�NXOWXUR�6ORYHQLMH��� =27.6��LQ�
ãWXGHQWH��WHU�SRPRþ �Y�REOLNL�PHQWRUVWHY�LQ�UD]SRORåOMLYRVWL�UD]LVNRYDOQH�RSUHPH�]D�WHNPRYDQMD�
PODGLK�UD]LVNRYDOFHY�Y�RNYLUX�SURJUDPD�=27.6��=QDQRVW�0ODGLQL���

�
3ULþDNXMHPR��GD�ERGR�NRPXQLNDFLMVNH�DNWLYQRVWL�XVWYDULOH�XþLQNRYLW�WRN�LQIRUPDFLM�R�FLOMLK�LQ�
UH]XOWDWLK�UD]LVNRYDOQHJD�GHOD�QD�81*��QMHQHJD�SULVSHYND�N�RGOLþQRVWL�VORYHQVNH�]QDQRVWL�WHU�
SRPHQX�UD]LVNRYDOQHJD�GHOD�LQ�NRULVWLK��NL�MLK�LPDMR�RG�WHJD�YVL�SUHELYDOFL�6ORYHQLMH���

�

���3ULND]�LQVWUXPHQWDOQH�SRGSRUH�LQIUDVWUXNWXUQHJD�SURJUDPD��
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���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��/$2'���
LPD�QDVOHGQMR�YHþMR�LQ�]�LQVWUXPHQWDFLMR�RSUHPOMHQR�UD]LVNRYDOQR�LQIUDVWUXNWXUR��
z 2EVHUYDWRULM�3LHUUH�$XJHU��NL�MH�QDMYHþML�REVHUYDWRULM�]D�NR]PLþQH�åDUNH�QD�VYHWX�LQ�VH�
QDKDMD�Y�SURYLQFL�0HQGR]D�Y�$UJHQWLQL��,]JUDGQMD�REVHUYDWRULMD�MH�VWDOD����0�(85��SUHGYLGHQD�
QDGJUDGQMD��NL�]DMHPD�SUHGHODYR�VNORSD�WDOQLK�GHWHNWRUMHY��GD�ER�RPRJRþDO�PLRQVNR�
LGHQWLILNDFLMR�WHU�IOXRUHVFHQWQHJD�VNORSD��GD�ER�RPRJRþDO�YHþML�þDVRYQL�GHOHå �PHULWHY��SD�ãH �
QDGDOQMLK���������0�(85��81*�ER�]�UD]LVNDYDPL�LQ�UD]YRMHP�Y�VYRMLK�ODERUDWRULMLK�Y�6ORYHQLML�
WHU�Y�VRGHORYDQMX�]�/,3��3RUWXJDOVND�LQ�,QVWLWXWRP�-RåHI�6WHIDQ�ELVWYHQR�SULVSHYDOD�N�QDGJUDGQML��

z 2EVHUYDWRULM�2WOLFD� VOXåL�NRW�WHVWQL�ODERUDWRULM�]D�UD]YRM�VLVWHPRY�]D�GDOMLQVNR�]D]QDYDQMH�
DWPRVIHUH�QD�2EVHUYDWRULMX�3LHUUH�$XJHU��1D�REVHUYDWRULMX�VR�ELOH�SROHJ�WHJD�L]YHGHQH�WXGL�
QHNDWHUH�L]YLUQH�ãWXGLMH�DWPRVIHUVNLK�SURFHVRY�Y�6ORYHQLML��NRW�VR�Q��SU��SRGUREQD�PHULWHY�
YLãLQVNLK�SURILORY�YVHEQRVWL�YXONDQVNHJD�SHSHOD�LQ�PHULWHY�GLQDPLNH�YLãLQH�SODQHWDUQH�PHMQH�
SODVWL�QDG�PHMR�PRUMH�NRSQR��

z 2EVHUYDWRULM�&7$�]D�PHULWYH�JDPD�åDUNRY�YLVRNLK�HQHUJLM��2EVHUYDWRULMD�ERVWD�GYD��LQ�VLFHU�
HGHQ�QD�VHYHUQL�LQ�HGHQ�QD�MXåQL�SROREOL��YVDN�SD�ER�YVHERYDO�SROMH�QHNDM�VWR�ýHUHQNRYLK�
WHOHVNRSRY��,]JUDGQMD�MXåQHJD�REVHUYDWRULMD�VH�ER�SULþHOD�OHWD�������åH�OHWD������SD�QDM�EL�]�
GHOQR�GRJUDMHQLP�REVHUYDWRULMHP�]DþHOL�]�PHULWYDPL��81*� ER�]�UD]LVNDYDPL�LQ�UD]YRMHP�Y�
VYRMLK�ODERUDWRULMLK�Y�6ORYHQLML�WHU�Y�VRGHORYDQMX�]�8QLYHUVLWD�GL�8GLQH��,WDOLMD�LQ�,QVWLWXWRP�-RåHI�
6WHIDQ�ELVWYHQR�SULVSHYDOD�N�L]JUDGQML��ãH�SRVHEHM�QD�SRGURþMX�SROYRGQLãNLK�GHWHNWRUMHY�VYHWOREH�
]D�WHOHVNRSH�ýHUHQNRYD��

z 5DþXQDOQLãNR�YR]OLãþH�*5,'�MH�QD�VSORãQR�RVQRYD�]D�L]YHGER�SRGDWNRYQR�LQ�UDþXQVNR�
LQWHQ]LYQLK�HNVSHULPHQWRY��NRW�VR�HNVSHULPHQWL�Y�IL]LNL�LQ�DVWURIL]LNR�RVQRYQLK�GHOFHY�LQ�ER�
ELVWYHQR�WDNR�SUL�RSWLPL]DFLML�L]JUDGQMH�QRYH�LQIUDVWUXNWXUH�3$2�LQ�&7$�NRW�DQDOL]H�PHULWHY��
3ULVSHYDOL�ERPR�RNROL�����N�FHORWQLP�SRWUHEDP�REHK�HNVSHULPHQWRY��YR]OLãþH�SD�ER�Y�RNYLUX�
$51(6RYH�JUXþH�6L*5,'�QD�YROMR�WXGL�RVWDOLP�DNDGHPVNLP�XSRUDEQLNRP�Y�6ORYHQLML��

�
�
���������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26���LPD�
QDVOHGQMR�LQVWUXPHQWDFLMR��
�
�
6LVWHP�]D�PHULWYH�WUDQVSRUWD�QDERMD�Y�RUJDQVNLK�SROSUHYRGQLNLK�
z VXQNRYQL�1G<$*�ODVHU��(NVSOD�17����$���NL�MH�IUHNYHQþQR�SRWURMHQ�LQ�RPRJRþD�VSUHPLQMDQMH�
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YDORYQH�GROåLQH�Y�REPRþMX�PHG�����QP�LQ������QP��7UDMDQMH�VXQND���QV���
z 0HULOQR�PHVWR�Y�NRPRUL��QDSROQMHQL�]�GXãLNRP��DQJ��JORYH�ER[���SURL]YDMDOFD�-$&20(;��
0HULOQR�PHVWR�YVHEXMH�PHULOQH�NRQLFH�6LJQDWRQH�63�����

z 2]NRSDVRYQL�QL]NRãXPQL�RMDþHYDOHF��
z ����*+]�RVFLORVNRS�/H&UR\�:DYH3UR����L�
z 6RQþQL�VLPXODWRU�3KRWR�(PLVVLRQ�7HFK�66��$$$�LQ�PRQRNURPDWRU�&9,�'.����V�;H�åDUQLFR�
�
�
6LVWHP�]D�SULSUDYR�WDQNRSODVWQLK�WUDQVLVWRUMHY�LQ�VRQþQLK�FHOLF�
z 6LVWHP�]D�L]GHODYR�WDQNLK�23�VORMHY��NL�MH�VHVWDYOMHQ�LV�QDSUDYH�]D�URWDFLMVNR�QDQDãDQMH�L]�
UD]WRSLQH�/DXUHOO�:6�����/LWH�LQ�YDNXXPVNL�QDSDUMHYDOQLN��3DVFDO��3$�FRDWHU�V�WUHPL�
QDSDUMHYDOQLPL�L]YRUL��GYD�XSRURYQD�LQ�HQ�HOHNWURQVNL�WRS��LQ�NYDUþQLP�PHULOQLNRP�GHEHOLQH��

z %RQGHU�]�$O�åLFR�]D�L]GHODYR�HOHNWULþQLK�NRQWDNWRY���
�
�
6LVWHP�]D�NDUDNWHUL]DFLMR�WDQNLK�VORMHY�
z 0LNURVNRS�QD�DWRPVNR�VLOR��9HHFR�&3�,,�
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY��/50���LPD�
QDVOHGQMR�LQVWUXPHQWDFLMR��
�
�
6(0�ODERUDWRULM�
z 9UVWLþQL�HOHNWURQVNL�PLNURVNRS�QD�SROMVNR�HPLVLMR�-60�����)�77/6��-(2/���1D�YROMR�VR�WULMH�
GHWHNWRUML�HOHNWURQRY��GHWHNWRU�VHNXQGDUQLK�HOHNWURQRY�Y�DQDOL]QL�NRPRUL��SRPLþQL�GHWHNWRU�
SRYUDWQR�VLSDQLK�HOHNWURQRY��OHþQL��,Q�OHQV��77/�GHWHNWRU��1D�YROMR�MH�WXGL�*HQWOH�%HDP�
WHKQRORJLMD�]D�GHOR�SUL�QL]NL�QDSHWRVWL���

z 1DSUDYD�]D�(';�VSHNWURVNRSLMR�LQ�PDSLUDQMH��'HWHNWRU��;�0D[ ��� � �2;)25'�
,167580(176���3URJUDPVND�RSUHPD�]D�SULGRELYDQMH�LQ�NYDQWLWDWLYQR�DQDOL]R��$=7(&�$'9�
(QHUJ\�SDFNDJH��0LNURDQDOLWLþQL�SURFHVRU��,1&$[�VWUHDP���2;)25'�,167580(176���

z 6LVWHP�]D�NDWRGROXPLQLVFHQþQR�VSHNWURVNRSLMR�LQ�PDSLUDQMH��'HWHNWRU��0212�&/���
VSHNWURPHWHU�]�YLVRNR�ORþOMLYRVWMR��*$7$1���3URJUDPVND�RSUHPD�]D�SULGRELYDQMH��'LJLWDO�
0LFURJUDSK�SDFNDJH��*$7$1���

z 6LVWHP�]D�QDWDQþQR�MHGNDQMH�LQ�GHSR]LFLMR�QDQRVRY��3(&6��*$7$1�������
z 2SUHPD�]D�KNUDWQR�UH]DQMH�LQ�SROLUDQMH�Y]RUFD��,%������&3��-(2/���
�
�
7(0�ODERUDWRULM�
z 3UHVHYQL�HOHNWURQVNL�PLNURVNRS�-(0�����)�8+5��-(2/��RSUHPOMHQ�V�67(0�HQRWR��
(OHNWURQVNH�VOLNH�VR�SULGREOMHQH�GLJLWDOQR�SUHNR�&&'�NDPHUH��*$7$1�������%�2ULXV�
6&�������1D�YROMR�MH�GHWHNWRU�]D�RSD]RYDQMH�Y�VYHWOHP�SROMX�WHU�NURåQL�GHWHNWRU�]D�RSD]RYDQMH�
Y�WHPQHP�SROMX��

z 1DSUDYD�]D�(';�VSHNWURVNRSLMR�LQ�PDSLUDQMH��'HWHNWRU��;�0D[ ��� � �2;)25'�
,167580(176���3URJUDPVND�RSUHPD�]D�SULGRELYDQMH�LQ�NYDQWLWDWLYQR�DQDOL]R��$=7(&�$'9�
(QHUJ\�SDFNDJH��0LNURDQDOLWLþQL�SURFHVRU��,1&$[�VWUHDP���2;)25'�,167580(176���

z 1DWDQþQL�LRQVNL�SROLUQL�VLVWHP��3,36�,,���*$7$1������
z %UXVLOQL�GLVN��*$7$1������
z 'LPSOH�EUXVLOQLN��*$7$1������
z 8OWUDVRQLþQL�UH]DOQL�GLVN��*$7$1������
z äDJD�]�GLDPDQWQR�åLFR��:(//�������
�
�
���������/DERUDWRULM�]D�NYDQWQR�RSWLNR�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�NYDQWQR�RSWLNR��/.2���LPD�QDVOHGQMR�
LQVWUXPHQWDFLMR�
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6YHWOREQL�YLU�&,7,86�]D�WYRUER�XOWUD�NUDWNLK�VYHWOREQLK�VXQNRY�Y�989���UHQWJHQVNHP�
SRGURþMX
z 8OWUD�KLWUL�ODVHUVNL�VLVWHP�/HJHQG�(OLWH�'XR��&RKHUHQW�,QF��
z 2SWLþQL�SDUDPHWULþQL�RMDþHYDOQLN�]D�JHQHUDFLMR�VYHWOREQLK�VXQNRY�Y�VSHNWUDOQHP�REPRþMX�RG�
����GR������QP�

z ++*�åDUNRYQD�OLQLMD�]D�JHQHUDFLMR�LQ�PRQRNURPDWL]DFLMR�PHKNLK�UHQWJHQVNLK�åDUNRY�
z VLVWHP�]D�þDVRYQR�ORþOMLYR�IRWRHPLVLMR�V�NULRJHQVNLP�PDQLSXODWRUMHP�LQ�NRWQR�WHU�þDVRYQR�
ORþOMLYLP�HOHNWURQVNLP�VSHNWURPHWURP��9*�6FLHQWD�$572)��

6LVWHP�]D�RELþDMQR�UHQWJHQVNR�IRWRHPLVLMR
z 6LVWHP�]D�RELþDMQR�UHQWJHQVNR�IRWRHPLVLMR��;36���NL�JD�VHVWDYOMDMR�PDQLSXODWRU��KHPLVIHULþQL�
HOHNWURQVNL�HQHUJLMVNL�VSHNWURPHWHU��9*�6FLHQWD�5������LQ�PRQRNURPDWL]LUDQ�YLU�UHQWJHQVNH�
VYHWOREH��7KHUPR�6FLHQWLILF�;5���

z ;89�&&'�NDPHUD��$QGRU��
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�SRNULYD�/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX��/52��YNOMXþXMH�
QDVOHGQMR�VDPRVWRMQR�RSUHPR��
z 6SHNWURPHWHU�]D�ODVHUVNR�VXQNRYQR�IRWROL]R��$SSOLHG�3KRWR�3K\VLFV��
z )7�,5�VSHNWURPHWHU��3HUNLQ�(OPHU�6SHFWUXP�������
z 89�9LV�VSHNWURPHWHU�]�LQWHJUDFLMVNR�VIHUR��3HUNLQ�(OPHU�/DPEGD����6���
z 6XQWHVW��LQVWUXPHQW�]D�VLPXODFLMR�YSOLYD�QDUDYQLK�SRJRMHY��$7/$6��6XQWHVW�;/6����
z 0HULOQLN�NRQWDNWQLK�NRWRY��.69�LQVWUXPHQWV��&$0�������
z $QDOL]DWRU�FHORNXSQHJD�RJOMLND��72&��LQ�GXãLND��721��]D�WHNRþH�Y]RUFH��$QDO\WLF�-HQD�0XOWL�
&�1��������

z $QDOL]DWRU�FHORNXSQHJD�RJOMLND��72&��LQ�GXãLND��721��]D�WUGQH�Y]RUFH��$QDO\WLN�-HQD�+7�
�������

z ,RQVNL�NURPDWRJUDI�,&��6KLPDG]X�/&���$L��V�6KLPDG]X� &%0�NRPXQLNDFLMVNLP�PRGXORP��
6KLPDG]X�&''��$�NRQGXNWRPHWULþQLP�GHWHNWRUMHP�LQ�$OOWHFK�����63&6�VXSUHVRUVNLP�
PRGXORP��

z 7HNRþLQVNL�NURPDWRJUDI�+3/&�V�)/'�LQ�'$'�GHWHNWRUMHP��$JLOOHQW��������
z 3OLQVNL�NURPDWRJUDI�*&�V� ),'� L Q �ȝ�(&'�GHWHNWRUMHP��+DZOHWW�3DFNDUG�+3�������LQ�
*(567(/�Y]RUþHYDOQLNRP��0XOWL3XUSRVH6DPSOHU�036��;/���

z 3OLQVNL�NURPDWRJUDI�*0�06��9DULDQ�������]�PDVQLP�VHOHNWLYQLP�GHWHNWRUMHP��9DULDQ�6DWXUQ�
����7���

z /XPLQRPHWHU�]D�PHULWYH�OXPLQLVFHQFH��'U�/DQJH�/XPLVWR[�����ZLWK�WKHUPREORFN���
z 2SWLþQL�LQ�IOXRULPHWULþQL�þLWDOHF�PLNURWLWHUVNLK�SORãþ�3/2��7HFDQ�,QILQLWH�)������
z $U�LRQVNL�ODVHU��&RKHUHQW��&5����
z .ULSWRQVNL�ODVHU��&2+(5(17��,1129$����&���
z $U�LRQVNL�ODVHU�V�SRGYRMHQR�IUHNYHQFR��&2+(5(17��,1129$�6DEUH�0RWR)UHG��
z +H�1H�ODVHU��0(//(5�*5,27�����/+3������������
z (NVFLPHUQL�ODVHU��/DPEGD�3K\VLFV�/DVHUWHFKQLN��&203H[������]�EDUYQLP�ODVHUMHP��/DPEGD�
3K\VLFV�/DVHUWHFKQLN��6&$1PDWH���

�
/DVHUVNH�L]YRUH�YNOMXþXMHPR�WXGL�Y�XQLNDWQH�RSWRWHUPLþQH�VSHNWURPHWUH�ODVWQH�NRQVWUXNFLMH��NL�MLK�
LPDMR�QD�UD]SRODJR�OH�UHGNL�ODERUDWRULML�Y�VYHWX��
z 6SHNWURPHWHU�QD�WRSORWQH�OHþH�7/6��NL�JD�VHVWDYOMD�HQGHQ�RG�]JRUDM�RPHQMHQLK�Y]EXMHYDOQLK�
ODVHUMHY��PHKDQVNL�SUHNLQMDOQLN��6FLWHF�,QVWUXPHQWV���WLSDOQL�+H�1H�ODVHU�]�QL]NR�PRþMR�
�81,3+$6(������3�R]�0(//(5�*5,27�����/*5�����������GHWHNWRU��7KRUODEV��3'$���$�
(&��LQ�RSWLþQL�VLVWHP�±� OHþH��]UFDOD��GLNURLGþQR�RJOHGDOR��LQWHUIHUHQþQL�ILOWHU��('081'�
237,&6��/$6(5�&20321(176��0(//(5�*5,27���

z 7/6�PLNURVNRS��7/0���NL�JD�VHVWDYOMD�Y]EXMHYDOQL�ODVHU��PHKDQVNL�SUHNLQMDOQLN��6FLWHF�
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F��35,.$=�32'325(�,1)5$6758.7851(*$�352*5$0$�5$=,6.29$/1,�,1�
,1)5$6758.7851,�235(0,�7(5�'58*,�,1)5$6758.785,�6�67231-2�,=.25,âý(1267,�
=02*/-,9267,��7(+12/2â.2�=$+7(91267-2�7(5�35,63(9.20�.�,=.25,âý(1267,�
,1)5$6758.785(�52�

,QVWUXPHQWV���+H�1H�ODVHU�PDMKQH�PRþL��81,3+$6(������3�R]�0(//(5�*5,27�����/*5�
����������GHWHNWRU��7KRUODEV��3'$���$�(&��LQ�PLNURVNRSVNL�RSWLþQL�VLVWHP�±� OHþH��]UFDOD��
GLNURLþQR�RJOHGDOR��LQWHUIHUHQþQL�ILOWHU��('081'�237,&6��/$6(5�&20321(176��
0(//(5�*5,27���

z 6SHNWURPHWHU�QD�RSWRWHUPLþQL�RGNORQ��%'6���NL�JD�VHVWDYOMD�HGHQ�RG�]JRUDM�RPHQMHQLK�
Y]EXMHYDOQLK�ODVHUMHY��HOHNWURRSWLþQL�PRGXODWRU��(2�$0�15�&���7KRUODEV�R]������0 � �
1HZSRUW���+H�1H�ODVHU�QLVNH�PRþL��81,3+$6(������3�R]�0(//(5�*5,27�����/*5�����
������NL�]DJRWDYOMD�IUHNYHQFH�PRGXODFM�RG�'&�GR�*+]��GHWHNWRU��5%0���5��%UDXPDQQ�*PE+��
&�����(��LQ�RSWLþQL�VLVWHP��� OHþH��]UFDOD��GLNURLþQR�RJOHGDOR��LQWHUIHUHQþQL�ILOWHU��('081'�
237,&6��/$6(5�&20321(176��0(//(5�*5,27���

7/6�LQ�7/0�VSHNWURPHWUH�ODKNR�PRGXODUQR�NRPELQLUDPR�WXGL�V�WHNRþLQVNLPL�NURPDWRJUDIL�LQ�VLWHPL�
]D�SUHWRþQR�LQMHNFLMVNR�DQDOL]R�),$�DOL�PLNURIOLGQLPL�VLVWHPL�Y�NRPELQDFLMH�+3/&�7/6��,&�7/6��
),$�7/6�DOL�X),$�7/0��NL�RPRJRþDMR�YLVRNR�REþXWOMLYR�LQ�VHOHNWLYQR�GHWHNFLMR�Y�NHPLMVNL�DQDOL]L�
LQ�PHGLFLQVNL�GLDJQRVWLNL��

���6H]QDP�UD]LVNRYDOQH�LQ�LQIUDVWUXNWXUQH�RSUHPH�WHU�GUXJH�LQIUDVWUXNWXUH�V�VWRSQMR�L]NRULãþ

=DS��
ãW� ,QYHQWDUQD�ãW� 1D]LY�RVQRYQHJD�VUHGVWYD 1DEDYQD�

YUHGQRVW�Y�(85
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L]NRULãþHQRVWL�
Y��

�� ���� 0RELOQL�OLGDU ������ ���

�� �������������� 2SUHPD�*5,' ������� ���

�� ������������������������2EVHUYDWRULM�2WOLFD ������ ���

�� �������������������/LGDUML�3��$XJHU ������ ���

�� ���� 6LVWHP�]D�NRWQR�RGYLVQR�
VSHNWURVNRSLMR�IRWRHOHNWURQRY

������� ���

�� ���������������2SUHPOMHQD�XOWUDYLVRNR�
YDNXXPVND�NRPRUD�]D�;36�
DQDOL]R
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�� ���� 0RQRNURPDWL]LUDQ�L]YRU�
UHQWJHQVNH�VYHWOREH
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�� � 8OWUD�KLWUL�ODVHUVNL�VLVWHP�
/HJHQG�'XR��&RKHUHQW
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�� � ++*�åDUNRYQD�OLQLMD ������� ���

��� ���� /DVHU�(.63/$ ������ ���

��� ���� 7UDQVPLVLMVNL�HOHNWURQVNL�
PLNURVNRS
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��� ���� 9UVWLþQL�HOHNWURQVNL�PLNURVNRS� ������� ���

��� ���� $U�ODVHU�6$%5(�0272�)5(' ������ ���

��� ��� +3/&�NURPDWRJUDI�V�
&KHPVWDWLRQ�VSHFWUDO

������ ���

��� ���� *&�06�SOLQVNL�NURPDWRJUDI�
9DULDQ

������ ���
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6NXSDM��R]��SRYSUHþQD�YUHGQRVW�Y���� ����������� ���

���2SLV�WHKQRORãNH�]DKWHYQRVWL�LQIUDVWUXNWXUQH�GHMDYQRVWL�LQ�SULþDNRYDQHJD�SULVSHYND�N�L]NRUL

6/2

���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
5D]LVNRYDOQD�LQIUDVWUXNWXUD�REVHUYDWRULMHY�3LHUUH�$XJHU�LQ�&7$�]�YVR�SULSDGDMRþR�LQVWUXPHQWDFLMR�
MH�EUH]�GYRPD�VYHWRYQHP�YUKX�WHKQRORãNLK�]PRåQRVWL�NL�ER�SRPDJDOD�RGNULYDWL�IXQGDPHQWDOQH�
]DNRQLWRVWL�QDUDYH�SUL�HNVWUHPQLK�HQHUJLMVNLK�LQ�YHOLNRVWQLK�VNDODK��.RW�GHO�WH�LQIUDVWUXNWXUH�
UD]XPHPR�WXGL�ODERUDWRULMH�81*�LQ�2EVHUYDWRULM�]D�UD]LVNDYH�DWPRVIHUH�QD�2WOLFL��âH�SRVHEHM�MH�
]DKWHYQD�L]JUDGQMD�REVHYDWRULMD�&7$��Y�NDWHUR�VPR�YNOMXþHQL��VDM�MH�]D�WR�SRWUHEQR�UD]YLWL�
SRSROQRPD�QRYH�VHQ]RUVNH�LQ�GHWHNWRUVNH�VNORSH�WHU�MLK�RSWLPL]LUDWL�]D�XVSHãQR�GHORYDQMH�
REVHUYDWRULMD��NDU�MH�L]MHPHQ�SURMHNW��6WURãNL�UD]YRMD�LQ�L]JUDGQMH�&7$��NL�ER�REVHJDO�GYD�
REVHUYDWRULMD�V�SR�����WHOHVNRSL�QD�YVDNHP�RG�QMLMX�WHU�]GUXåHYDO�LQVWLWXFLMH�L]����GUåDY��ER�
SUHGYLGRPD�SUHVHJDOD�����0�(85��NDU�SRVUHGQR�NDåH�QD�WHKQRORãNR�]DKWHYQRVW�SURMHNWD��
�
�
���������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26���VSDGD�Y�
RVWULQR�VYHWRYQH�LQWHUGLVFLSOLQDUQH�WHKQRORãNH�]DKWHYQRVWL��VDM�]DKWHYD�]QDQMD�V�SRGURþMD�IL]LNH�WUGQH�
VQRYL��IL]LNH�SRYUãLQ��RUJDQVNH�NHPLMH��HOHNWURQLNH�LQ�]QDQRVWL�R�PDWHULDOLK��.HU�VR�YVH�QDSUDYH�
SRYH]DQH�]�UDþXQDOQLãNLP�VLVWHPRP�]D�]DMHPDQMH�SRGDWNRY�MH�SRWUHEQR�]QDQMH�UDþXQDOQLãWYD�LQ�
UDþXQDOQLãNHJD�SURJUDPLUDQMD��=D�XSUDYOMDQMH��Y]GUåHYDQMH�LQ�QDGJUDGQMR�UD]LVNRYDOQH�RSUHPH�MH�
QXMQR�SRWUHEQD�L]REUD]ED�����VWRSQMH�IL]LNDOQH��HOHNWURQVNH�DOL�NHPLMVNH�VPHUL��3UL�UD]LVNDYDK�MH�
SRWUHEQR�URNRYDQMH�V�VQRYPL��NL�VR�]GUDYMX�LQ�RNROMX�ãNRGOMLYH��QHNDWHUH�SD�RJURåDMR�åLYOMHQMH��]DWR�MH�
XSRUDED�RVHEQH�]DãþLWQH�RSUHPH�QXMQD�SUL�L]YDMDQMX�HNVSHULPHQWRY��5D]LVNRYDOFL�VR�Y�ODERUDWRULMX�
URNXMHMR�]�QDSUDYDPL��NL�SURL]YDMDMR�YLVRNH�QDSHWRVWL���
�
�
5D]LVNRYDOQD�RSUHPD�MH�WUHQXWQR������]DVHGHQD�]D�SROQ�GHORYQL�þDV�LQ�ãH�YHþ� �=�]DJRQRP�
LQIUDVWUXNWXUQHJD�SURJUDPD�SULþDNXMHPR��GD�VH�ER�WD�]DVHGHQRVW�RKUDQLOD��QDMYHUMHWQHMH�SD�VH�ER�
]DUDGL�XUHMHQHJD�ILQDQFLUDQMD�GHORYDQMD�LQIUDVWUXNWXUQHJD�FHQWUD�]DVHGHQRVW�ãH�SRYHþDOD��VDM�ER�
RPRJRþHQR�GHOR�ãH�YHþLP�]XQDQMLP�XSRUDEQLNRP���
�
�
���������/DERUDWRULM�]D�NYDQWQR�RSWLNR�
9�ODERUDWRULMX�/.2�VH�QDKDMD�QDMVRGREQHMãD�RSUHPD�V�SRGURþMD�þDVRYQR�ORþOMLYLK�VSHNWURVNRSLM�LQ�
WDNR�VRGL�Y�WHKQRORãNR�QDMEROM�]DKWHYQR�VNXSLQR��8OWUD�KLWUL�ODVHUVNL�VLVWHP��NL�REUDWXMH�Y�/.2��VH�
]DQDãD�QD�YUKXQVNR�WHKQRORJLMR��=D�QMHJRYR�EUH]KLEQR�GHORYDQMH�QD�]JRUQML�PHML�QMHJRYLK�
]PRJOMLYRVWL�MH�SRWUHEQR�]DJRWRYLWL�GREUR�XVSRVREOMHQHJD�LQ�L]NXãHQHJD�]QDQVWYHQLND��ýDVRYQR�
ORþOMLYD�VSHNWURVNRSLMD�LQ�JHQHUDFLMD�YLVRNLK�KDUPRQLNRY�SUDY�WDNR�]DKWHYDWD�UD]OLþQH�NRPSHWHQFH�
L]NXãHQLK�UD]LVNRYDOFHY��=DUDGL�XSUDYOMDQMD�]�]DSOHWHQR�HNVSHULPHQWDOQR�RSUHPR�PRUD�RVHEMH�
RVYRMLWL�SRJOREOMHQR�]QDQMH�L]�RSWLNH��YDNXXPVNH�WHKQRORJLMH��NHPLMH�LQ�IL]LNH�WUGQH�VQRYL��=D�]DJRQ�
ODVHUMD�VR�SRWUHEQH�SRVHEQH�SRPRåQH�QDSUDYH�NRW�VR��QDSDMDOQLNL��QHRGYLVQL�NOLPDWVNL�LQ�
SUH]UDþHYDOQL�VLVWHP�]D�]DJRWDYOMDQMH�VWDELOQH�WHPSHUDWXUH�LQ�YODåQRVWL�WHU�VRED�]�PDMKQLPL�
PHKDQVNLPL�YLEUDFLMDPL��3UDY�WDNR�MH�SRWUHEQR�]DJRWRYLWL�NRQVWDQWQR�UD]SRORåOMLYRVW�SRWURãQHJD�
PDWHULDOD�NRW�VR�NHPLNDOLMH�]D�þLãþHQMH�RSWLþQLK�NRPSRQHQW�WHU�åODKWQH�SOLQH�]D�JHQHUDFLMR�YLVRNLK�
KDUPRQLNRY��(NVSHULPHQWDOQD�RSUHPD�]D�RELþDMQR�LQ�þDVRYQR�ORþOMLYR�IRWRHPLVLMR�]DKWHYD�
NRPSHWHQFH�L]NXãHQLK�]QDQVWYHQLNRY�]�]QDQML�L]�UD]OLþQLK�SRGURþLM��RG�YDNXXPVNH�WHKQRORJLMH�LQ�
NULRJHQLNH�GR�IL]LNH�WUGQH�VQRYL�LQ�]QDQRVWL�R�PDWHULDOLK�LQ�SUDY�WDNR�]D�QRUPDOQR�REUDWRYDQMH�
SRWUHEXMH�PDWHULDOQD�VUHGVWYD�NRW�VR�SOLQL��NHPLNDOLMH��Y]RUFL�LQ�EROM�]DKWHYQH�LQ�GUDåMH�NRPSRQHQWH��
NRW�VR�YDNXXPVNH�þUSDONH�]D�XOWUD�YLVRNL�YDNXXP��
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY�
(OHNWURQVNL�PLNURVNRSL�/DERUDWRULMD�]D�UD]LVNDYH�PDWHULDORY�YVHNDNRU�VSDGDMR�PHG�]HOR�QDSUHGQR�
�DQDOLWVNR��RSUHPR�QDMYLãMH�UDYQL��3RVHEQR�L]XUMHQR�LQ�L]NXãHQR�RVHEMH�MH�SRWUHEQR�WDNR�]D�YDUQR�LQ�
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G��35,.$=�62'(/29$1-$�=�8325$%1,.,�,1�'58*,0,�,1)5$6758.7851,0,�352*5$0,�
7(5�329(=$1267,�9�5$=/,ý1$�,1)5$6758.7851$�205(ä-$�

XþLQNRYLWR�XSRUDER�PLNURVNRSRY��NRW�WXGL�]D�UHGQR�Y]GUåHYDQMH�RSUHPH�WHU�SULSUDYR�Y]RUFHY��
2VHEMH�PRUD�LPHWL�SRJOREOMHQR�]QDQMH�V�SRGURþMD�HOHNWURQVNH�PLNURVNRSLMH��SROHJ�WHJD�SD�WXGL�L]�
GUXJLK�SRGURþML��NRW�VR�IL]LND�WUGQH�VQRYL��NHPLMD��QDQRWHKQRORJLMD�LQ�RNROMH�YDNXXPD��7D�VWURNRYQD�
]QDQMD�RPRJRþDMR�RVHEMX�XþLQNRYLWR�VRGHORYDQMH�]�XSRUDEQLNL�PLNURVNRSD�LQ�VRGHODYFL��=D�
QHUXWLQVNR�Y]GUåHYDQMH�QDSUDY�7(0�LQ�6(0�MH�SRWUHEHQ�VSHFLDOL]LUDQ�WHKQLþQL �VHUYLV �V �
SULSDGDMRþLPL�RURGML���
�
�
'HORYDQMH�PLNURVNRSRY�]DKWHYD�SRVHEQH�SRPRåQH�QDSUDYH��NRW�VR�SRPRåQD�RVNUED�]�HQHUJLMR�
�836���QHRGYLVQL�NOLPDWVNL�VLVWHP�]D�]DJRWDYOMDQMH�VWDELOQH�WHPSHUDWXUH��ORNDFLMH�]�QL]NLPL�
PHKDQVNLPL��QSU��VHL]PLþQLP��LQ�HOHNWURPDJQHWQLPL�PRWQMDPL��WHU�RSUHPR�]D�URNRYDQMH�LQ�
VNODGLãþHQMH�WHNRþHJD�GXãLND��3RWUHEQD�MH�WXGL�QHSUHNLQMHQD�GREDYD�SRWURãQHJD�PDWHULDOD��NRW�VR�
WHNRþL�GXãLN��PDWHULDOL�LQ�NHPLNDOLMH�]D�QDQRV�Y]RUFHY��þLVWH�NRYLQH�]D�SUHPD]H��LWG��
�
�
1HVSHFLDOL]LUDQL�XSRUDEQLNL�VH�]D�XSRUDER�PLNURVNRSRY�ODKNR�L]XþLMR��]ODVWL�QD�6(0�QDSUDYL��QD�
RVQRYQHP�QLYRMX��WDNãQR�L]REUDåHYDQMH�MH�åH�ELOR�XVSHãQR�L]YUãHQR�]D�QHNDWHUH�UD]LVNRYDOFH�WHU�
ãWXGHQWH�81*��1DþUWRYDQD�MH�WXGL�UD]ãLUMHQD�L]REUDåHYDOQD�DNWLYQRVW�]D�XSRUDEQLNH��WXGL�L]�]XQDQMLK�
XVWDQRY��VDM�EL�OH�WD�RPRJRþLOD�NDU�QDMEROMãR�UDER�REVWRMHþH�LQIUDVWUXNWXUH��
�
�
ýHSUDY�VPR�PLNURVNRSH�LQVWDOLUDOL�ãHOH�Y�]DþHWNX�������MH�XSRUDED�QDSUDY�åH�SUHFHM�LQWHQ]LYQD��SUDY�
WDNR�SD�VH�Y]WUDMQR�SRYHþXMH�ãWHYLOR�XSRUDEQLNRY�WHU�SRYSUDãHYDQM�]D�RSUDYOMDQMH�PHULWHY��V�VWUDQL�
VRGHODYFHY�WDNR�L]�DNDGHPVNLK�NRW�L]�LQGXVWULMVNLK�YUVW��9]SRVWDYOMHQD�VR�ELOD�åH �ãWHYLOQD�
VRGHORYDQMD�V�VORYHQVNLPL�LQ�WXMLPL�SDUWHUML��,QWHQ]LYQR�VH�SRVYHþDPR�DNWLYQRVWLP��NL�EL�SULYDELOH�
QRYD�SDUWQHUVWYD��NMHU�]XQDQMLP�XVWDQRYDP��DNDGHPVNLP�LQ�SRGMHWMHP��SUHGVWDYLPR�JORERN�
SRWHQFLDO�6(0�LQ�7(0�WHKQLN��]�QDPHQRP�Y]SRVWDYLWYH�QRYLK�VRGHORYDQM��NMHU�EL�ODKNR�QDGDOMH�
L]NRULVWLOL�LQIUDVWUXNWXUQL�SRWHQFLDO��
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX�
2SUHPR��NL�MR�Y�LQIUDVWUXNWXUQL�SURJUDP�SRQXMD�/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX��/52���ODKNR�SR�
WHKQRORãNL�]DKWHYQRVWL�UD]GHOLPR�Y�GYH�VNXSLQL��
z RSWRWHUPLþQL�VSHNWURPHWUL��7/6��7/0��%'6��LQ�VNORSOMHQL�VLVWHPL��+3/&�7/6��,&�7/6��),$�
7/6�LQ�X),$�7/0��±� WR�VR�XQLNDWQL�LQVWUXPHQWL�NRQVWUXLUDQL�QD�8QLYHU]L�Y�1RYL�*RULFL��6�
SRGREQLPL�LQVWUXPHQWL�VH�ODKNR�SRKYDOL�OH�NDNLK�SHW�ODERUDWRULMHY�Y�VYHWX��QD�SRGURþMX�QDYHGHQLK�
VNORSOMHQLK�VLVWHPRY�SD�VR�WR�HGLQL�VLVWHPL��5D]ORJ�]D�WR�MH�WXGL�YLVRND�WHKQRORãND�]DKWHYQRVW�
LQIUDVWUXNWXUH��NL�]DKWHYD�YUKXQVNH�NDGUH�]�GRNWRUVNR�L]REUD]ER�LQ�LQWHUGLVFLSOLQDUQLPL�]QDQML�WHU�
SUDNWLþQLPL�L]NXãQMDPL�V�SRGURþMD�VSHNWURVNRSLMH��RSWLNH��HOHNWURQLNH��NHPLMVNLK�VHSDUDFLMVNLK�
WHKQLN�LQ�DQDOL]QH�NHPLMH��=DWR�MH�PRåQD�XSRUDED�WRYUVWQH�RSUHPH��NL�MH�VLFHU�]DVHGHQD�EOL]X�
������]D�]XQDQMH�XSRUDEQLNH�L]NOMXþQR�V�SRGSRUR�NDGUD�81*��

z 2VWDOD�RSUHPD�MH�NODVLþQD�NRPHUFLDOQR�GRVWRSQD�RSUHPD�]D�VSHNWURVNRSVNH�PHULWYH�LQ�
NHPLMVNR�DQDOL]R�V�NDWHUR�ODKNR�SR�NUDMãHP�XVSRVDEOMDQMX�XSUDYOMDMR�XVWUH]QR�XVSRVREOMHQL�
VWURNRYQL�VRGHODYFL��WHKQLNL�DOL�LQåHQLUML���'HO�RSUHPH�±�WHNRþLQVNL�NURPDWRJUDI�+3/&�LQ�SOLQVNL�
NURPDWRJUDI�*&�06�VWD�]DVHGHQD������RVWDOD�RSUHPD�L]�WH�NDWHJRULMH�SD�UD]OLþQR�PHG����LQ�
�����

�
�

���3RPHQ�LQIUDVWUXNWXUQHJD�SURJUDPD�]D�VRGHORYDQMH�]�XSRUDEQLNL��GUXJLPL�LQIUDVWUXNWXUQLPL�SURJUDPL�LQ�LQIUDVWUXNWXUQLPL�RPUH
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���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��/$2'���MH�
]DQLPLY�]D�XSRUDEQLNH�WDNR�Y�LQIUDVWUXNWXUQR�SRGSRUQHP�NRW�Y�UD]LVNRYDOQHP�GHOX��=�Y]SRVWDYLWYLMR�
REVHåQHMãH � U DþXQVNH�JUXþH�*5,'�ER�81*�QDVWRSLOD�NRW�SRPHPEHQ�SDUWQHU�Y�PHGQDURGQL�
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UDþXQDOQLãNL�LQIUDVWUXNWXUL��NL�ER�QD�YROMR�QH�OH�GRPDþLP��DPSDN�WXGL�WXMLP�UD]LVNRYDOFHP�Y�RNYLUX�
NRODERUDFLM�3��$XJHU�LQ�&7$��,QIUDVWUXNWXUD�*5,'�MH�VHYHGD�]DQLPLYD�LQ�XSRUDEQD�WXGL�L]YHQ�WHK�
NRODERUDFLM�LQ�XVWDOMHQD�SUDNVD��YJUDMHQD�Y�VDP�NRQFHSW�*5,'�D�MH��GD�VR�SURVWH�NDSDFLWHWH�YHV�þDV�
QD�YROMR�XSRUDEQLNRP��NL�MLK�SRWUHEXMHMR��NDU�RPRJRþD������]DVHGHQRVW�RSUHPH��9�UD]LVNRYDOQHP�
GHOX�LQIUDVWUXNWXUQH�SRGSRUH�MH�SRWUHEQR�SRXGDULWL��GD�ER�REVHUYDWRULM�&7$�RGSUWHJD�WLSD��7R�
SRPHQL��GD�ER�REVHUYDWRULM�V�SRORYLFR�UD]LVNRYDOQHJD�þDVD�QD�YROMR�UD]LVNRYDOFHP�L]YHQ�NRODERUDFLMH�
&7$��NL�ERGR�LPHOL�PRåQRVW�SUHGODJDWL�QRYH�UD]LVNRYDOQH�VWUDWHJLMH�LQ�XSRUDEH�GHOD�UD]SRORåOMLYHJD�
þDVD�]D�PHULWYH�QD�REVHUYDWRULMX��þH�ERGR�QMLKRYL�SUHGORJL�VSUHMHWL��0HQLPR��GD�ER�WDN�PRGHO�
GHORYDQMD�REVHUYDWRULMD�SULVSHYDO�N�Y]SRVWDYLWYL�ãLUãHJD�NURJD�XSRUDEQLNRY�LQ�V�WHP�N�YHþMHPX�
SRWHQFLDOX�]D�]QDQVWYHQD�RGNULWMD��
�
�
���������/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�IL]LNR�RUJDQVNLK�VQRYL��/)26���MH�Y�GHOX�
PLNURVNRSLMH�QD�DWRPVNR�VLOR�]DQLPLY�]D�YVH�XSRUDEQLNH��NL�MLK�]DQLPDMR�PRUIRORãNH�]QDþLOQRVWL�VQRYL�
QD�QDQRPHWHUVNL�VNDOL��7X�LPDPR�Y�PLVOLK�RSWLþQR�LQGXVWULMR��LQGXVWULMR�]DãþLWQLK�SUHYOHN��
IDUPDFHYWVNR�LQGXVWULMR��.HU�PLNURVNRS�QD�DWRPVNR�VLOR�RPRJRþD�SUHLVNDYH�Y]RUFHY�Y�WHNRþLQVNLK�
FHOLFL��MH�]DQLPLY�WXGL�]D�GHMDYQRVWL�SRYH]DQH�V�SUHLVNDYDPL�Y�ELRPHGLFLQL��6RQþQL�VLPXODWRU�LQ�
PRQRNURPDWRU�VWD�SULPHUQD�]D�VRGHORYDQMH�]�UD]YRMQLPL�RGGHONL�LQGXVWULMH��NL�VH�SRVYHþD�]DMHPDQMX�
VRQþQH�VYHWOREH�NRW�HQHUJLMH��6LVWHP�]D�NDUDNWHUL]DFLMR�WUDQVSRUWQLK�PHULWHY�RUJDQVNLK�
SROSUHYRGQLNRY�VH�ODKNR�SRYH]XMH�]�LQIUDVWUXNWXUQLPL�SURJUDPL�V�SRGURþMD�HOHNWURQLNH��9HGQR�YHþ �
UD]LVNRYDOQLK�QDSRURY�VH�SRVYHþD�SRGURþMX�ELRVHQ]RUMHY��NMHU�MH�QDã �VLVWHP�]HOR�XSRUDEHQ�]D�
GRORþHYDQMH�REþXWOMLYRVWL�QD�]XQDQMH�GUDåOMDMH��NL�VSUHPHQLMR�QDþLQ�WUDQVSRUWD�QDERMD�Y�REþXWOMLYL�
SODVWL�ELRVHQ]RUMD��7UHQXWQR�SRWHND�LQWHQ]LYQR�VRGHORYDQMH�PHG�/)26�LQ�2GVHNRP�]D�NRPSOHNVQH�
VQRYL��,QVWLWXWD�-RåHI�6WHIDQ�QD�SRGURþMX�UD]LVNDY�DOWHUQDWLYQLK�DNFHSWRUMHY�Y�RUJDQVNLK�VRQþQLK�
FHOLFDK��
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�PDWHULDORY�
&HQWHU�]D�HOHNWURQVNR�PLNURVNRSLMR�QD�81*��NL�MH�]DJRWRYR�HGHQ� QDMEROMãLK�Y� 6ORYHQLML�� ODKNR�
]DJRWRYL� NDUDNWHUL]DFLMR� PDWHULDORY� QD�QDMYLãML�UDYQL�� 6RGHORYDQMH�V�FHQWURP�MH� ]HOR�]DåHOHQR�]D�
GUXJH�DNDGHPVNH�XVWDQRYH�LQ�SRGMHWMD��WXGL�Y�GUXJLK�GUåDYDK���ýHSUDY�FHQWHU�GHOXMH�ãHOH�PDQM�NRW�
OHWR��VR�åH�XYHOMDYOMHQD�VRGHORYDQMD�]��
z ,20�&15��7$6&�ODERUDWRULMHP��,WDOLMD���6RGHORYDQMH�SUL�NDUDNWHUL]DFLML�,,�9,�ELQDUQLK�
SROSUHYRGQLK�QDQRåLF�V�NYDQWQLPL�SLNDPL�LQ�VWUXNWXUR�³MHGUR�OXSLQD´� �.ULVWDOQD�VWUXNWXUD�WKH�
QDQR�NULVWDORY�MH�SUHXþHYDQD�V�7(0�LQ�(';�DQDOL]R��

z /DERUDWRLUH�+XEHUW�&XULHQW��8QLYHU]D�6DLQW�(WLHQQH�	�&156��)UDQFLMD���6RGHORYDQMH�SUL�
NDUDNWHUL]DFLML�GRSLUDQLK�6L2��RSWLþQLK�YODNHQ�V�6(0�LQ�NDWRGROXPLQLVFHQþQR�VSHNWURVNRSLMR��

z /HNWULND�G�G���6ORYHQLMD���6RGHORYDQMH�SUL�SUHXþHYDQMX�(';�LQ�VWUXFWXUH�]UQ��6(0��PDJQHWR��NL�
VH�XSRUDEOMDMR�Y�DYWRPRELOVNL�LQGXVWULML��

z +LGULD�5RWRPDWLND��6ORYHQLMD���9]RUFL�DOXPLQLMHYLK�]OLWLQ�VR�ELOL�SUHXþHYDQL�V�6(0�]�QDPHQRP�
NDUDNWHUL]DFLMH�YNOMXþNRY��

z 2SWDFRUH��6ORYHQLMD��.YDQWLWDWLYQD�DQDOL]D�GRSDQWRY�Y�RSWLþQLK�YODNQLK�
z =DYRG�]D�JUDGEHQLãWYR��6RGHORYDQMH�SRWHND�QD�NDUDNWHUL]DFLML�EHWRQVNLK�LQ�FHPHQWQLK�Y]RUFHY�]�
6(0�LQ�(';�DQDOL]R�

z &HQWUR�0XOWLGLVFLSOLQDULR�GH�&LHQFLDV��,QVWLWXWR�9HQH]RODQR�GH�,QYHVWLJDFLRQHV�&LHQWtILFDV�
�9HQH]XHOD���6RGHORYDQMH�V�SURI��+��&DEUHUD�SUL�SUHXþHYDQMX�VHVWDYH�LQ�ODVWQRVWL�RSWLþQH�
HPLVLMH�QDUDYQLK�PLQHUDORY�V�6(0��(';�LQ�NDWRGROXPLQLVFHQþQR�VSHNWURVNRSLMR���

�
�
���������/DERUDWRULM�]D�NYDQWQR�RSWLNR�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�NYDQWQR�RSWLNR��/.2���SRGSLUDMR�HGLQVWYHQ�
ODERUDWRULM�Y�6ORYHQLML�]D�L]YDMDQMH�þDVRYQR�ORþOMLYLK�VSHNWURVNRSLM��7H�VSHNWURVNRSLMH�ERGR�RPRJRþLOH�
SUHXþHYDQMH�GLQDPLNH�PDWHULDORY�Y�QHUDYQRYHVQLK�WHUPRGLQDPLþQLK�VWDQMLK��0HG�VRGHORYDQML��NL�VR�
WUHQXWQR�Y�WHNX��MH�YUHGQR�RPHQLWL�QDVOHGQMD��
z 6LQKURWURQ�(OHWWUD�Y�7UVWX��,WDOLMD���þDVRYQR�ORþOMLYD�IRWRHPLVLMD�QD�PDMKQLK�PROHNXODK��SRUILULQLK�
z ,QVWLWXW�-RåHI�6WHIDQ��6ORYHQLMD���þDVRYQR�ORþOMLYL�SRVNXVL�QD�Y]EXMHQLK�VWDQMLK�Y�DWRPLK�+H�
z 8QLYHU]D�Y�5HJHQVEXUJX��1HPþLMD��LQ�6LQKURWURQ�6ROHLO��3DUL]��)UDQFLMD���SUHXþHYDQMH�XOWUD�
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KLWUH�GHPDJQHWL]DFLMH�Y�QRYLK�IHURPDJQHWQLK�VSRMLQDK�
�
�
���������/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX�
2SUHPD��NL�MR�Y�LQIUDVWUXNWXUQL�SURJUDP�SRQXMD�/DERUDWRULM�]D�UD]LVNDYH�Y�RNROMX��/52���MH�
UHOHYDQWQD�]D�VRGHORYDQMH�]�LQGXVWULMR��9�SRYH]DYL�V�WHP�LPDPR�Y�6ORYHQLML�WHP�SRYH]DQH�SRGSLVDQH�
SRJRGEH�]��
z &LQNDUQD�FHOMH��UD]YRM�SROSUHYRGQLãNLK�IRWRNDWDOLWVNLK�SUHPD]RY�LQ�VDPRþLVWLOQLK�SRYUãLQ�
z 6WHNODUQD�+UDVWQLN��UD]YRM�SROSUHYRGQLãNLK�IRWRNDWDOLWVNLK�SUHPD]RY�LQ�VDPRþLVWLOQLK�SRYUãLQ�
]D�VWHNOD��

�
�
Y�WXMLQL�SD�V�SRGMHWMHP��
z (OHFWUROX[��UD]YRM�WHKQRORJLMH�]D�IRWRNDWDOLWVNR�þLãþHQMH�RGSDGQLK�YRG�Y�SUDOQLK�VWURMLK��
�
�
=DUDGL�HGLQVWYHQLK�ODVWQRVWL�LQ�XQLNDWQRVWL�RSWRWHUPLþQLK�VSHNWURPHWURY�LQ�VNORSOMHQLK�VLVWHPRY�MH�
RSUHPD�/52�]DQLPLYD�WXGL�]D�ãWHYLOQH�WXMH�UD]LVNRYDOQH�LQVWLWXFLMH�V�NDWHULPL�VH�YNOMXþXMHPR�WXGL�Y�
PHGQDURGQH�SURMHNWH��
z 8QLYHU]D�Y�7UVWX��PHULWYH�ELOLUXELQD�ELOLYHUGLQD�Y�HQGRWHOLMVNLK�FHOLFDK��SURMHNW�þH]PHMQHJD�
VRGHORYDQMD�6/2�,7�7UDQV�&DUH��

z 8QLYHU]D�%ODLVH�3DVFDO��,QVWLWXW�GH�&KLPLH�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��PHULWYH�
VSHFLDFLMH�åHOH]D�LQ�UD]LVNDYH�RUJDQRNRYLQVNLK�NRPSOHNVRY�Y�YRGL�L]�REODNRY��6/2�)5 �
ELODWHUDOQL�SURMHNW��

z 3ROHJ�WHJD�QD�QDãL�RSUHPL�RSUDYOMDMR�PHULWYH�ãWXGHQWL�LQ�]QDQVWYHQLNL�L]�XJOHGQLK�WXMLK�LQVWLWXFLM�
NRW�VR��

z 0HGQDURGQL�FHQWHU�]D�WHRULMVNR�IL]LNR�,&73�Y�7UVWX�
z &HQWUR�0XOWLGLVFLSOLQDULR�GH�&LHQFLDV��,QVWLWXWR�9HQH]RODQR�GH�,QYHVWLJDFLRQHV�&LHQWtILFDV��
9HQH]XHOD�

z &HQWUR�GH�,QYHVWLJDFLRQHV�HQ�/iVHUHV�\�$SOLFDFLRQHV��� &(,/$3��&,7()$�&21,&(7�� �
%XHQRV�$LUHV��$UJHQWLQD��

z 0RVNRYVND�GUåDYQD�XQLYHU]D�/RPRQRVRYD��0RVNYD��5XVND�IHGHUDFLMD�
z 8QLYHU]D�Y�7RULQX��7RULQR��,WDOLMD�
z 8QLYHU]D�0DULQJD��0DULQJD��%UD]LOLMD�
z 8QLYHU]D�Y�]DJUHEX��=DJUHE��+UYDãND�
z 8QLYHU]D�Y�1RYHP�6DGX��1RYL�6DG��6UELMD�
z ,QãWXWXW�]D�IL]LNR�=HPXQ��%HRJUDG��6UELMD�

���3RPHQ�]D�SRGSRUR�VRGHORYDQMX�SUL�PHGQDURGQLK�LQIUDVWUXNWXUQLK�SURMHNWLK��
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���������/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY�
'HO�LQIUDVWUXNWXUQHJD�SURJUDPD��NL�JD�L]YDMD�/DERUDWRULM�]D�DVWURIL]LNR�RVQRYQLK�GHOFHY��/$2'��MH�
SRYH]DQ�]�QDGJUDGQMR�REVHUYDWRULMD�3LHUUH�$XJHU� WHU� L]JUDGQMR�REVHUYDWRULMD�&7$� �NL�MH�GHO�
(YURSVNHJD�]QDQVWYHQHJD�IRUXPD�]D�UD]LVNRYDOQR�LQIUDVWXNWXUR��(6)5,���,QIUDVWUXNWXUQH�
GHMDYQRVWL�VR�Y�REHK�SULPHULK�NRRUGLQLUDQH�Y�YVHK�GUåDYDK��NL�YRGHOXMHMR�Y�NRODERUDFLMDK�3��$XJHU�
�YHþ �NRW�����UD]LVNRYDOFHY�L]����GUåDY��LQ�&7$��YHþ �NRW������UD]LVNRYDOFHY�L]����GUåDY��LQ�VR�Y�
QHNDWHULK�L]PHG�QMLK�UD]LVNRYDOQD�LQ�LQIUDVWUXNWXUQD�SULRULWHWD�� 0HGQDURGQL�SRPHQ�SUHGODJDQLK�
LQIUDVWUXNWXUQLK�DNWLYQRVWL�MH�L]UHGHQ��SD�QH�OH�]DWR��NHU�JUH�]D�VRGHORYDQMH�Y�PHGQDURGQLK�
NRODERUDFLMDK��WHPYHþ �SUHGYVHP�]DWR��NHU�ERVWD�SUDY�NRODERUDFLML�3��$XJHU�LQ�&7$�NOMXþQL�]D�
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