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1RY�L]]LY�]D�NRJQLWLYQH�QHYUR]QDQRVWL�SULQDåD�SUHGYVHP�YNOMX�HYDQMH�NYDQWQH�IL]LNH��=XNDY��������3HQURVH������� ������ 3\ONNlQHQ� 	� 3\ONN|�� ������ -LEX� 	� <DVXH�� ������ 6TXLUHV�� ������ 6WHUQ�� ������ LGU���1DQRELRORJLMD� R]LURPD� NYDQWQD� ELRORJLMD� SUHGVWDYOMD� DOWHUQDWLYQR� VPHU�� NL� L]KDMD� L]� ELRIL]LNH� �-HUPDQ� 	äWHUQ���������3RVYH�D�VH�VDPRRUJDQL]DFLMVNLP�QDQRVNRSVNLP�ELRHOHNWURPDJQHWQLP�SURFHVRP�]QRWUDM�FHOLF�NROHNWLYQHPX�XUHMHYDQMX�HOHNWUL�QLK�DOL�PDJQHWQLK�GLSRORY��NL�LPD�QHLQWHQFLRQDOQR�LQIRUPDFLMVNR�REHOHçMH��9LWLHOOR�� ������ ������� 9NOMX�XMH� HOHPHQWH� NYDQWQH� WHRULMH�� SUHGYVHP� NYDQWQH� RSWLNH� �WHRULMH� ODVHUMHY� LQ)U|KOLFKRYLK� NRKHUHQWQLK� VWDQM�� �QSU�� 7XV]\QVNL� LGU��� ������ ������� 3UHGYVHP� SUREOHP� ]DYHVWL� MH� VNR]LDQHVWH]LRORJLMR� �+DPHURII�� VSHW� DNWXDOL]LUDO� VXEFHOXODUQR� QDQRUDYHQ� NRW� SRVUHGQLN� PHG� QHYURQVNLPL� LQNYDQWQLPL� SURFHVL�� 6OHGQML� QD� VLVWHPVNL� UDYQL� WXGL� XWHJQHMR�XGHMDQMDWL�PLNURNRJQLWLYQH� SURFHVH�� .YDQWQLX�LQNL�QDM�EL�YHUMHWQRVWQR�YSOLYDOL�QD�L]OR�DQMH�QHYURWUDQVPLWHUMHY�Y�VLQDSVDK��%HFN��(FFOHV���7R� MH�SULPHULQWHUDNFLMH�NYDQWQH�LQ�QHYURUDYQL��+DPHURII�LGU���������=D�HWNH�PDWHPDWL�QLK�LQ�UD�XQDOQLåNLK�PRGHORY�QHYURQVNLK�PUHç�QD�RVQRYL�QHYURIL]LRORåNLK�GRJQDQM��NL�MLKHQL�EROM��GUXJL�PDQM�Y�JUREHP�XSRåWHYDMR��VPR�çH�RPHQLOL��=QDPHQLWR�+HEERYR�X�QR�SUDYLOR��NL�SRVWDYOMDRVQRYH� VSRPLQD� NRW� QDERUD� NRUHODFLM� PHG� PRçQLPL� Y]RUFL�� L]KDMD� L]� NQMLJH� '�� +HEED� �2UJDQL]DWLRQ� RI%HKDYLRXU����������0LQVN\�3DSHUWRYL�QHYURQL�NRW�VHåWHYDOQLNL�VLJQDORY�LQ�+HEERYH�VLQDSVH��NL�VH�MD�DMR���HVWD�QHYURQD�HQDNR�DNWLYQD��VLFHU�SD�QH��VNORSOMHQR�WYRULMR�QDMSUHSURVWHMåR�XSRUDEQR�QHYURQVNR�PUHçR��7D]PRUH�UD]SR]QDYDWL�Y]RUFH�R]LURPD�VH�MLK�X�LWL�WHU�MLK�VKUDQMHYDWL�LQ�SULNOLFDWL�Y�RNROLå�LQDK��NL�VR�SRGREQHX�LOQLP��+NUDWL�VH�GD�UD]PHURPD�SUHSURVWR�PUHçR�SULSUDYLWL�WXGL�GR�WHJD��GD�VSURWL�ILOWULUD�LQIRUPDFLMH��OR�LçH�]QDQH�RG�QRYLK��QRYH�HOHPHQWH�]DNRGLUD�QD�QRYR�LQ�MLK�SRYHçH�V�VWDULPL�WHU�WDNR�RSWLPDOQR�]JRå�HQR�LQSRYH]DQR�VKUDQL�LQIRUPDFLMH�1HYURQVNH� PUHçH� VR� L]UHGQR� XVSHåQL� PRGHO�� NL� ERGR� SULQHVOL� SRYVHP� QRYH� SRJOHGH� WXGL� QD� SUHFHM� EROMVXEWLOQH�NYDQWQH�VLVWHPH��0QRJL�NYDQWQL�IL]LNL��6FKU|GLQJHU��+HLVHQEHUJ��:LJQHU��YRQ�1HXPDQQ�LGU���VR�çH�YWULGHVHWLK�OHWLK�LQ�NDVQHMH��%RKP��������RSR]DUMDOL�QD�]YH]R�PHG�NYDQWQLP�VYHWRP�LQ�GXåHYQRVWMR�R]LURPD]DYHVWMR��YHQGDU�VH�NYDQWQD�LQIRUPDWLND�QL�UD]YLOD��3UREOHP�NYDQWQHJD�PHUMHQMD�VR�SRYH]DOL�V�SUREOHPHP]DYHVWL�� VDM� ]DYHVWQL� HNVSHULPHQWDWRU� QD� VSHFLIL�HQ� QD�LQ� �NRODSVLUD� YDORYQR� IXQNFLMR�� SUL� PHUMHQMX� LQSUHGUXJD�L� NYDQWQL� VLVWHP��'DQHV� çH�PQRJL� RSR]DUMDMR�� GD�NYDQWQD� IL]LND�QL� NRQVLVWHQWQD�EUH]� ]QDQMD� R]DYHVWL�9VH�YH� QDV�MH��NL�XJRWDYOMDPR��GD�VR�PDWHPDWL�QL�SULQFLSL�WHRULMH�DVRFLDWLYQLK�QHYURQVNLK�PUHç�LQ�NYDQWQHWHRULMH�]HOR�SRGREQL��Y�NROLNRU�RSLVXMHMR�SURFHVH�QD�UDYQL�NRPSOHNVQHJD�VLVWHPD��.DN��������������3HUXå�����E��� 5D]YLMDMR� VH� NYDQWQD� QHYURKRORJUDILMD� �6FKHPSS�� ������ ������ ������ ������� WHRULMD� ]D]QDYQLKLQYDULDQW��VWDOQLF���*LEVRQ�Y��3LFN�LGU���������DOL�JHVWDOWRY�]�/LHYLPL�JUXSDPL��+RIIPDQ��������������������������WHRULMD�NRKHUHQWQLK�YDORYQLK�SDNHWRY�Y�GHQGULWVNLK�GUHYHVLK�LQ�GUXJRG�QD�RVQRYL�*DERUMHYLK�IXQNFLM�LGU���3ULEUDP��������0DF/HQQDQ���������������������9�YVHK�VH�KRORJUDILMD��QHYURQVND�GLQDPLND�LQ�NYDQWQDRSWLND� ]OLYDMR� Y� HQRWQR�PQRJRQLYRMVNR� ��IUDNWDOQR��� WHRULMR� �6FKHPSS�� ������ ������� %RKP� ������� MH� çH� YSHWGHVHWLK�OHWLK�XYDMDO�WHRULMR�W��L��VNULWLK�VSUHPHQOMLYN�²�QHNDNåQLK�PDWHPDWL�QLK��QHYURQRY��QD�VXENYDQWQLUDYQL��NL�EL�QHGHWHUPLQLVWL�QH�NYDQWQH�VLVWHPH�SUHWYRULOD�Y�QHNDNåQR�GHWHUPLQLVWL�QR� �QHYURQVNR��PUHçR�.HU�SD�WDNLK�NYDQWQLK��QHYURQRY��QL�PRJR�H�GREUR�GHILQLUDWL��%RKP�QL�XVSHO���HSUDY�WXGL�OLQHDUQD�DOJHEUDRUWRGRNVQH� NYDQWQH� IL]LNH� VSRPLQMD� QD� VXSHUSRQLUDQMH� NRPSOHPHQWDUQLK� QHYURQVNLK� PUHç�� 6NUDWND��VXE�NYDQWQL�SURFHVL�VR�QHORNDOQL�LQ�HQRYLWL��.RW�WDNL�VR�SULPHUHQ�NDQGLGDW�]D�VLVWHPVNR�R]DGMH�]DYHVWL��LQVLFHU�QHLQWHQFLRQDOQH�]DYHVWL�VDPL�]DVH� LQ�LQWHQFLRQDOQH�]DYHVWL�Y� LQWHUDNFLML�]�QHYURQVNR�PUHçR��2VUHGQMLSRMPL�Y�WHM�]YH]L�VR�NRKHUHQWQD�VWDQMD�LQ�%RVH�(LQVWHLQRYL�NRQGHQ]DWL� �GHOFL�]OLWL�Y�HQR���NL�QDM�EL�UHåHYDOLSUREOHP�PXOWLPRGDOQHJD�YH]DQMD�]D]QDY� �+DPHURII� LGU���������� �.RODSV�YDORYQH� IXQNFLMH�� MH�SRGREHQ� W�� L�UHNRQVWUXNFLML� QHYURQVNHJD� Y]RUFD� LQ� YHOMD� ]D� NDQGLGDWD� ]D� SUHKRGH� VSRPLQ�]DYHVW� R]LURPD� SRG]DYHVW�]DYHVW��+DPHURII�	�3HQURVH��������0HG� GUXJLPL� MH� 'DYLG� %RKP� ������� SRVHEQR� SRXGDUMDO� SRPHQ� LPSOLFLWQLK� VXENYDQWQLK� SURFHVRY� LQPRçQRVW��GD�VH�PRçJDQL�QHSRVUHGQR�VNORSLMR�V�VXENYDQWQR�UDYQLMR� �+LOH\�	�3HUXå���������R��HPHU�ER�åHJRYRUD�� 7R� SULQDåD� SUHGORJ� QRYH� ]YH]H� PHG� QDUDYRVORYQR� SRGVWDWMR� LQ� IHQRPHQRORJLMR�� GHQLPR� YPHGLWDWLYQLK�LQ�PLVWL�QLK�L]NXVWYLK�1HOLQHDUQD�GLQDPLND� LQ� WHRULMD� NDRVD�VWD�SRGPQRçLFL� IL]LNH� NRPSOHNVQLK� VLVWHPRY� �*HURN�� ������� 7HRULMHGLQDPL�QLK�VLVWHPRY�Y�SRGUR�MX�QHOLQHDUQRVWL�LQ�NDRVD�SULQDåDMR�L]EROMåDYH�QHYURSURFHVLUDQMD��7��L��WHRULMDNDWDVWURI� LQ� WHRULMD� ID]QLK�VSUHPHPE�REUDYQDYDWD��NDNR�VH�NRPSOHNVQL� VLVWHPL�SUHWYRULMR� L]� HQH� JOREDOQHXUHGLWYH�Y�GUXJR��+DNHQ���������������9�PRçJDQLK�WHPX�XVWUH]D�SUHKRG�L]�HQHJD�NRJQLWLYQHJD�DOL�LGHMQHJDRNYLUD�Y�GUXJHJD��$QGUH\HY�LGU���������������6LQHUJHWLND��+DNHQ��������LGU���SUDY�WDNR�QXGL�FHORYLWR�VOLNR�NROHNWLYQHJD�GHORYDQMD�NRPSOHNVQLK�VLVWHPRYWHU�YNOMX�LWHY�REGHODYH�LQIRUPDFLM�YDQM��3UREOHP�]DYHVWQH�LQWHUSUHWDFLMH�LQ�NYDOLM�RVWDMD�WXGL�SUL�VLQHUJHWLNL�LQQHOLQHDUQL�GLQDPLNL�RGSUW��+DNHQ��������7HRULMD� ]JRGQMHJD� YLGD� ��HDUO\� YLVLRQ� WKHRU\��� REVHJD� SUHX�HYDQMH� SUYH� VWRSQMH� YLGQHJD� ]D]QDYDQMD� LQ
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QMHJRYR�XSRUDER�Y�UD�XQDOQLåWYX��8SRUDEOMD�WHRULMH�YLGQLK�SROM��/LHYLK�JUXS��*DERUMHYLK�IXQNFLM�LQ�YDORYQLKSDNHWRY� �3ULEUDP���������'UXJH� YHMH� VH�XNYDUMDMR� ]� ]D]QDYQLPL� LOX]LMDPL� �/XFFLR�� ������� YLGQLPL� SRWPL� YPRçJDQLK��SUHGSURFHVLUDQMHP�QD�PUHçQLFL�LQ�SUHQRVL�VLJQDORY�SR�çLY�HYMX��&KXUFKODQG�	�6HMQRZVNL��������]� ELQRNXODUQLP� ULYDOVWYRP� LQ� VHVWDYR� HQRWQH� VOLNH�� V� VWHUHRSVR� �SURVWRUVNLP� YLGHQMHP�� LGU�� �.RVVO\Q� 	$QGHUVHQ�� �������0DOR�PDQM� QDSUHGXMH� QHYURDNXVWLND�� NL� SD� LPD� YH� ]JRGQMH� WUDGLFLMH� Y� YH� NRW� VWR� OHWVWDULK�WHRULMDK�)RXULHURYLK�WUDQVIRUPDFLM�LQ�IL]LNH�QLKDQM�R]LURPD�YDORYDQM��5RHGHUHU��������6DPR� QD� NUDWNR� RPHQLPR�� GD� HNVSHULPHQWDOQR� RVQRYR� PDNURVNRSVNLK� QHLQYD]LYQLK� UD]LVNDY�PRçJDQRYQXGLWD� SUHGYVHP� SR]LWURQVND� WRPRJUDILMD� �3(7�� LQ� VOLNDQMH� ]� MHGUVNR� PDJQHWQR� UHVRQDQFR� �105��� =L]UD�XQRP� NRQYROXFLM� �JURER� UH�HQR�� NRUHODFLM� PHG� Y]RUFL� GREOMHQLPL� L]� UD]OL�QLK� SUHGHORY� PRçJDQRY�UHNRQVWUXLUDMR� VOLNR� PRçJDQRY�� QD� NDWHUL� MH� PRJR�H� VSUHPOMDWL� Y]EXUMHQMD� RE� VSHFLIL�QLK� GUDçOMDMLK�6FKHPSS��������1HZPDQQ��������
���� '$1$ã1-$�1$785$/,67,þ1$�*,%$1-$�,1�9,',.,��6,17(=$

3RGDWNL�R�DQDWRPLML� LQ� IL]LRORJLML�PRçJDQRY�VH�PQRçLMR��D�VR�PQRJRNMH�åH�YHGQR�]HOR�SRPDQMNOMLYL��7HçLå�HUD]LVNDY� VH� SUHPLND� WXGL� QD� QDQRVNRSVNR� UDYHQ�� NMHU� MH� �PHMD� PHG� ELRORJLMR� LQ� IL]LNR��� +NUDWL� MH� YH�FHORVWQLK�IXQNFLRQDOQLK�åWXGLM�VLVWHPVNHJD�GHORYDQMD�&HORVWQR� ��KRORJUDIVNR��� GHORYDQMH�PRçJDQRY�SRVWDYOMD� SRVHEHQ�SRPHQ� åWXGLMHP� �VRFLRORJLMH�� QHYURQRY� LQPUHç��NMHU�VH�ODKNR�SUL�YHOLNL�VNDOL�]DQHPDUL�QMLKRYD�DQDWRPLMD��1D�WHM�UDYQL�VR�PDWHPDWL�QH�LQ�VLVWHPVNR�SURFHVXDOQH� RVQRYH�GHORYDQMD�PRçJDQVNLK�NRPSOHNVQLK� VLVWHPRY�� NDçH�� ]DGRYROMLYR� L]REOLNRYDQH�� 6HYHGDSD�ER�QXMQR�Y�PRGHOH�YNOMX�HYDWL�YH� ELRORåNLK�SRGUREQRVWL�.DQGLGDWRY�]D�RPHQMHQH�NRPSOHNVQH�VLVWHPH��NL�VR�QD�HORPD�VSRVREQL�DVRFLDWLYQR�REGHORYDWL�LQIRUPDFLMH�MH�YHOLNR�QD�PQRJLK�UDYQHK�LQ�YHOLNRVWQLK�VNDODK��3\ONNlQHQ�	�3\ONN|��������+DYHO���������=QD�LOQR�MH��GDMLP�XVWUH]D��YVDM�Y�JUREHP��VNXSQL�PDWHPDWL�QL�RSLV�²�QHNDNåQD�SRVSORåHQD�WHRULMD��QHYURQVNLK��PUHç�DOL�NYDQWQD�QHYURKRORJUDILMD���3HUXå������H��0UHçH�WYRULMR�çLY�QH�FHOLFH� �RULJLQDOQL�QHYURQL���GHQGULWL��FLWRVNHOHWDOQL�PLNURWXEXOL� LQ�SULSDGDMR�L�SURWHLQL�GLPHUL�LQ�VSLQL�QD�PROHNXODUQL�R]LURPD�DWRPVNL�UDYQL��NYDQWQL�GHOFL�LQ�VXENYDQWQR�SROMH��2EHQHP�VH�Y�WHKPUHçDK� NROHNWLYQR� SDUDOHOQR�GLVWULEXLUDQR� REOLNXMHMR� Y]RUFL�DWUDNWRUML�� NL� VH� SUDY� WDNR� SRYH]XMHMR� YYLUWXDOQH�PUHçH� LQ� VH� KLHUDUKL�QR� VDPRRUJDQL]LUDMR�� =DWR� ODKNR� JRYRULPR� R� QHNDNåQL� IUDNWDOQL� VWUXNWXULPRçJDQRY��R�VDPRSRQDYOMDMR�L�VH�VWUXNWXUL�QD�UD]OL�QLK�YHOLNRVWQLK�VNDODK���6HYHGD�WR�YHOMD�OH�]�R]LURP�QDNRPSOHNVQL� VLVWHP�� ÿH� JOHGDPR� RVQRYQH� HOHPHQWH� VLVWHPD� �SRVSORåHQH� DOL� PRGHOQH� �QHYURQH��� QD� QHNLUDYQL�� LPDMR� VHYHGD� YVL� VYRMH� DQDWRPVNH� LQ� IL]LRORåNH� SRVHEQRVWL�� 9HQGDU� MH� VLVWHPVNR� ��VRFLRORåNR��SURFHVLUDQMH��NL�MH�QDMEROM�RGJRYRUQR�]D�REGHODYR�LQIRUPDFLM��VRURGQR�QD�UD]QLK�UDYQHK��3HUXå������G��6NXSQH� ]QD�LOQRVWL� VR�� VDPRRUJDQL]DFLMD�� PRçQRVW� DVRFLDWLYQHJD� �KRORJUDIVNHJD�� VSRPLQD�� DGDSWLYQRVW�VDPRNRUHNWLYQRVW� WHU� LQWHUDNFLMVND� L]PHQMDYD� PHG� �QHYURQL�� LQ� �YH]PL��� NL� L]YDMD� REOLNRYDQMHPDNURVNRSVNLK� Y]RUFHY� LQ� QMLKRYR� UHNRQVWUXNFLMR� �SULNOLF�� Y� SRGREQLK� RNROLå�LQDK�� 2PHQMHQL� VLVWHPL� VHVSHFLIL�QR�R]LURPD�HQROL�QR�RG]LYDMR�QD�GUDçOMDMH� L]�RNROMD��7DNR� ]DNRGLUDMR� LQIRUPDFLMR� R� WHK�GUDçOMDMLK�YVSHFLIL�QR�VWDQMH�VLVWHPD��NL�QDVWDQH�NRW�RG]LY�QDQMH��RG]LY�SD�MH�UD]OL�HQ�]D�YVDN�GUDçOMDM�SRVHEHM�=D�PRGHOLUDQMH�SURFHVRY�]D]QDYDQMD�MH�QDMEROM�SULPHUQD�NRPELQDFLMD�.RKRQHQRYHJD�VDPRRUJDQL]DFLMVNHJDPRGHOD�LQ�PQRJRSODVWQLK�SHUFHSWURQRY�.RKRQHQRYD� PUHçD� �.RKRQHQ�� ������ ������ ������ ������ MH� VSRVREQD� L]YDMDWL� W�� L�� WRSRORåNR�NRUHNWQHSUHVOLNDYH�� VRURGQL� GUDçOMDML� VH� ]DNRGLUDMR� Y� VRVHGQMH� VL� QHYURQH�� 7DNR� VH� UD]YLMHMR� ]D]QDYQH� PDSH� YPRçJDQVNL�VNRUML��Y�NDWHULK�VH�RKUDQLMR�VWUXNWXUQL�RGQRVL�PHG�GUDçOMDMVNLPL�Y]RUFL��7DNH�VHOHNWLYQH�VRUWLUQHSUHVOLNDYH� ]DJRWRYL� WHNPRYDQMH�PHG�QHYURQL� LQ� ODWHUDOQD� LQKLELFLMD� �]DWLUDQMH�PHG� VRVHGL��� NL� MH� ELRORåNRSRGSUWD��7R�YRGL�GR�]PDJH�WLVWHJD�QHYURQD��NDWHUHJD�DNWLYQRVW�VOX�DMQR�QDMEROM�XVWUH]D�GUDçOMDMX�L]�RNROMD�'UDçOMDM�SULYLOHJLUD�WD�GROR�HQ�QHYURQ�LQ�PX�RPRJR�L��GD�VDP�SUHY]DPH�NRGLUDQMH�LQIRUPDFLMH��NL�MH�]YH]DQDV�WHP�GUDçOMDMHP���]PDJRYDOHF�GREL�YVH��²�GRPLQDQWQR�YORJR�Y�GLQDPLNL�PUHçH��0QRJRSODVWQL�SHUFHSWURQL� �%RXUODUG�	�.DPS��������6DQJHU��������+D\NLQ�������� VR�KLHUDUKL�QH�R]LURPDSODVWRYLWH�PUHçH� EUH]� SRYH]DY� ]QRWUDM� SODVWL�� 1HYURQL� SRåLOMDMR� VLJQDOH� Y� HQL� VPHUL� LQ� YORJD� QHYURQRY� SULNRGLUDQMX� LQIRUPDFLM� MH� SURWL� QRWUDQMLP� DOL� YLåMLP� SODVWHP� EROM� VSHFLDOL]LUDQD�� 1D� WHM� SRWL� VH� ]D]QDYHVHVWDYOMDMR�Y�UD]UHGH��NDWHJRUL]DFLMD���KNUDWL�SD�VH�L]OXå�LMR�JODYQH�]QD�LOQRVWL��DEVWUDKLUDQMH��=D�PRGHOLUDQMH� YLåMLK�PRçJDQVNLK� IXQNFLM� VR�QDMSULPHUQHMåH�DVRFLDWLYQH� DOL� DWUDNWRUVNH� QHYURQVNH�PUHçH�$PLW��������+DNHQ���������3ULPHU�MH�VLPHWUL�QD�+RSILHOGRYD�PUHçD��NMHU�VR�QHYURQL�JRVWR�LQ�HQDNRPHUQRSRYH]DQL�WHU�GHOXMHMR��GHPRNUDWL�QR���QL�IXQNFLRQDOQH�KLHUDUKLMH���+RSILHOG���������+LHUDUKLMD�VH�SRMDYL�åHOHYLUWXDOQR�� NR� QHYURQL� WYRULMR� IL]L�QR�VRYSDGDMR�H� Y]RUFH�DWUDNWRUMH� ��RUJDQL]DFLMH��� UD]QLK� UHGRY� �3HUHWWR��������)XQNFLRQDOQD�KLHUDUKLMD�SRPHQL��GD�QHYURQL� �L]EHUHMR� ]PDJRYDOFD�� �NDUGLQDOQL�QHYURQ���NL� ]DVWRSDFHOR� GRPHQR� QHYURQRY� LQ� QMHQ� Y]RUHF�� YLUWXDOQD� KLHUDUKLMD� SD� SRPHQL�� GD� Y]RUFHP� XVWUH]DMR� OHQDGPDWHULDOQL� DWUDNWRUML� �QL� NRQNUHWQLK� NDUGLQDOQLK� QHYURQRY�� NL� EL� SUHY]HOL� NRGLUDQMH� Y]RUFD� QD� YLåMLNRJQLWLYQL�VWRSQML��.R�SODVWRYLWH�PUHçH�RSUDYLMR� YVR� WHçDYQR�GHOR�NDWHJRUL]DFLMH�� DEVWUDKLUDQMD� LQ� ILOWULUDQMD�� NL� MH� QHOLQHDUQR�/LQVNHU��������+DNHQ���������SUHRVWDQH�WHUFLDUQLP�SUHGHORP�PRçJDQVNH�VNRUMH� ODçMH�GHOR��7HP�SUHGHORPQDMEROM� XVWUH]D� +DNHQRY� VLQHUJHWVNL� PRGHO�� NL� ]GUXçL� SODVWRYLWH� PUHçH� ]� DVRFLDWLYQLPL� �+DNHQ�� ������+DNHQRYD�PUHçD�MH�VHVWDYOMHQD�L]�YH� SODVWL�DVRFLDWLYQLK�PUHç��9�QMHM�WDNR�QHYURQL�LQWHUDJLUDMR�]QRWUDM�LVWH
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SODVWL� L]YDMDMR� NRQWHNVWXDOQH� DVRFLDWLYQH� SUHVOLNDYH� LQ�PHG�SODVWPL� L]YDMDMR� YLåMR� NDWHJRUL]DFLMR�� äHOH� VNRPELQLUDQMHP�IXQNFLRQDOQH�LQ�YLUWXDOQH�GLQDPL�QH�VWUXNWXUH��NRW�JD�PRGHOLUD�VLQHUJHWVND�PUHçD�� ODKNRSUL�HQMDPR�UD]ODJDWL�NRJQLFLMR�7H� PRGHOH� MH� SRWUHEQR� GRSROQLWL� åH� V� SRMDYRP� NRKHUHQWQLK� QLKDQM� QHYURQVNLK� DNWLYQRVWL� �*UD\� LGU�� Y�+DNHQ��������������.RVVO\Q�	�$QGHUVHQ���������ÿH�]D]QDYDPR�SUHGPHWH��NL�LPDMR�QHNDM�VNXSQHJD��QMLPXVWUH]QL� Y]RUFL�QHYURQVNLK�DNWLYQRVWL�QLKDMR�NRKHUHQWQR� �WRUHM� VLQKURQL]LUDQR�� ]� LVWR� IUHNYHQFR� R]LURPD� ]LVWR�ID]R�DOL� ID]QR�UD]OLNR���7DNR�XJRWRYLPR��GD�YLGQD� LQ�VOXåQD�]D]QDYD�XVWUH]DWD� LVWHPX� L]YRUX��QSU��79QDSRYHGRYDOFX�1RYHMåH� QHYURQVNH� PUHçH� VR� VSRVREQH� ]D]QDYDWL� �DVRYQH� VHNYHQFH� Y]RUFHY� �3DOPHU� LGU��� ������ 3HUHWWR��������GHODWL�JOREDOQH�SURVWRUVNR��DVRYQH�NDWHJRULMH� LQ� L]OR�LWL�GROR�HQ�Y]RUHF� L]�R]DGMD� �VHJPHQWDFLMD�� WHUSUL�WHP�LPSOHPHQWLUDWL�WXGL�]DVQRYR�SR]RUQRVWL��6RPSROLQVN\�	�7VRG\NV��������*ODYQL� SUREOHPL�� NL� åH� RVWDMDMR� RGSUWL�� VR�� SUHKRG� RG� QHYURQVNLK� VHNYHQF� N� ORJL�QLP� LQ� OLQJYLVWL�QLPSURFHVRP� �VNOHSDQMH�� MH]LN�� VORYQLFD�� UD]XPVNR�PLåOMHQMH��� YLåMD� VHPDQWLND�� ORNDOL]DFLMD� IXQNFLM� LQ� ]DYHVW�6PROHQVN\��������0F&OHOODQG�LGU���������
���� 235('(/,7(9�7��,��129(�.2*1,7,91(�=1$1267,
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9VDND� NRQNUHWL]DFLMD� LQ� RSUHGHOLWHY� �DNVLRP�� GHILQLFLMD�� �UHVQLFD��� VWD� 9(/-$91,� /(� 9� 63(&,),ÿ1,+2.2/,äÿ,1$+� ��.217(.678��� UHIHUHQ�QHP�VLVWHPX���9VDN�QDUDYQL� ]DNRQ� MH� L]� VSORåQHJD�YLGLND� ORNDOQDILNVDFLMD� JOHGH� QD� GROR�HQH� RNROLå�LQH�� NL� SD� ODKNR� YHOMD� UHODWLYQR� VSORåQR�� 7RUHM� MH� WXGL� QDUDYQL� ]DNRQJOREDOHQ�Y]RUHF�IL]LNDOQHJD�VLVWHPD��NL�MH�UH]XOWDW�VDPRRUJDQL]DFLMVNH�IL]LNDOQH�HYROXFLMH��.DNåQD�SD�MH�YORJDVXEMHNWD�SUL�GRMHPDQMX�WHK�QDUDYQLK�]DNRQRY"�6SR]QDYDQMH�MH�RGYLVQR�RG�VNDOH�LQ�1,92-$�23$=29$1-$�NDPRU�MH�XVPHUMHQD�SR]RUQRVW� LQ��HPXU�MH�XVWUH]QR�VWDQMH�]DYHVWL�RSD]XMR�HJD�VXEMHNWD��6XEMHNWLYQRVW�Y]QDQRVWL� MH� WRUHM� Y� WHP� VPLVOX� QH]DQHPDUOMLYD� LQ� RGOR�XMR�D�� VDM� MH� L]KRGLå�H� �]D�HWQD� RSUHGHOLWHY� ²DNVLRPDWL]DFLMD�� L]ELUD�VXEMHNWD��2GYLVQD� MH�RG�QMHJRYHJD�=251(*$�.27$� LQ� ,17(1&,-(� �QDPHQD�� FLOMD�VPLVOD��� 9VL� ]RUQL� NRWL� SD� VR� JOREDOQR� HNYLYDOHQWQL�� KLHUDUKL]LUDQL� VR� åHOH� QDVSURWL� NRQNUHWQLP� ORNDOQLPRNROLå�LQDP��NRQWHNVWX��9SOLY�VXEMHNWD�WRUHM�QL�OH�Y�LQWHUDNFLML�]�REMHNWRP��NL� ODKNR�PRWL� LQ�VSUHPLQMD�RSD]RYDQL�REMHNW��WHPYH� MHSUHGYVHP� Y� WHP�� GD� 68%-(.7� '2/2ÿ$� 2%-(.7�� 6XEMHNW� RGOR�L�� NDM� MH� ]DQM� �REMHNW�� LQ� NDM� �R]DGMH��6XEMHNW� V� VYRMLP� NDWHJRUL]DFLMVNLP� VSR]QDYQLP� SURFHVRP� ]ORPL� VLPHWULMR� VYHWD� VDPHJD� QD� VHEL� LQ� JDUD]VWDYL�QD�VYHW�SRMDYRY�R]LURPD�OR�HQLK�VWYDUL��NL�MLK�MH�VDP�GHILQLUDO��2�GHMDQVNHP�VYHWX�VDPHP�QD�VHELSD�QH� L]YH� QL��� YVDM�QH� �HVD� ]DQHVOMLYHJD�� 3UDY]DSUDY� VH� VSUYD� ]GL�� GD� VWD� ]D� VYHW� VDP�QD� VHEL� REVWRM� LQQHREVWRM�HQDNR�YHOMDYQL�R]QD�EL��2EVWDMD�åHOH�WLVWR��NDU�VH�OR�L�RG�R]DGMD�R]LURPD�RNROLFH��WR�UD]OR�LWHY�SD�VLXVWYDUL�VXEMHNW�XPHWQR��&HORWD��NL�QL�UD]FHSOMHQD�QD�GHOH��QLPD�REMHNWRY�LQ�RNROLF�.DNRUNROL�çH��YVHNDNRU�VXEMHNW�V�VSR]QDYQLP�SURFHVRP�åH�GRGDWQR�XPHWQR�GLIHUHQFLUD�QRWUDQMR�HQRWQRVWQDUDYH� LQ� V� VYRMLPL� �REMHNWL�� NYDUL� �REMHNWLYQRVW��� /DKNR� SD� VDPR� XJLEDPR�� NROLNR� MH� ��H� VSORK� MH�GLIHUHQFLUDQ�LQ�UD]FHSOMHQ�Y�VWYDUL�VYHW�VDP�QD�VHEL��1DMEROMH�EL�ELOR��GD�REMHNW�LQ�VXEMHNW�Y�VSORåQHP�WDNUDW�NR�Lå�HPR�VLQWH]R��VSORK�QH�EL�YH� UD]OR�HYDOL��1DUDYD�WXGL�QH�UD]OR�XMH��VDM�MH�HQRYLWD�2EVWRM�MH�WRUHM�ORNDOQD�LQ�UHODWLYQD��ODVWQRVW���NL�MR�GRMHPD�LQ�V�VYRMLP�GRMHPDQMHP�GROR�L�QDå�XP��1HNDM�]DQDV�REVWDMD��NHU�LQWHUDJLUD�QHSRVUHGQR�DOL�SRVUHGQR�]�QDåLP�XPRP��$OL�SD�REVWDMD�VDPR�QD�VHEL�WXGL�PLPRQDV�LQ�NDNR�REVWDMD��SD�QH�PRUHPR�]DQHVOMLYR�YHGHWL��'HQLPR��GD�REVWDMD�WXGL�PLPR�QDV��YHQGDU�MH�=$�1$6JRWRYR� VRRSUHGHOMHQR� ]� QDåLP� VSR]QDYQLP� SURFHVRP�� 7RUHM�� SULNDçH� VH� QDP� Y� OX�L� QDåHJD� VSR]QDYQHJDSURFHVD�3UL� ORNDOL]DFLML� GXåHYQLK� SRMDYRY� LQ� NRQNUHWL]DFLML� Y]URNRY� WHU� SRVOHGLF� PRUDPR� ELWL� ]HOR� SUHYLGQL�=QDQVWYHQLNRP�PRUD�ELWL�YVHVNR]L�MDVQR��GD�UD]LVNXMH�OH�SRMDYH��Y�NDWHULK�MH�WUHQXWQR�]DVWRSDQR�7(æ,äÿ(QHNHJD�SDUDOHOQR�GLVWULEXLUDQHJD�DOL�YLUWXDOQHJD�SURFHVD�5DVW� REMHNWLYQH� YUHGQRVWL� ]QDQRVWL� VH� QDVODQMD� QD� QDWDQ�QRVW� LQ� QXMQR� RPHMHQR� FHORYLWRVW� HQROL�QHRSUHGHOLWYH�RNROLå�LQ��SRJRMHY�LQ�UDYQL�VXEMHNWLYQHJD�L]KRGLå�D��5D]LVNRYDOHF�QH�PRUH�DQDOL]LUDWL�QD�SULPHUPRçJDQRY�NRW�FHORWH�²�SRVDPH]QLK�FHOLF�LQ�GROR�HQHJD�NRPSOHNVD�Y]RUFHY�KNUDWL��/DKNR�OH�VSUHPLQMD�UDYHQR]LURPD� VNDOR� VYRMH� SR]RUQRVWL� WHU� OR�HQH� XJRWRYLWYH� SRVWRSRPD� VLQWH]LUD�� NDU� WDNRM� SRPHQL� DEVWUDNWQRNDWHJRUL]DFLMR�� 9VDND� NDWHJRUL]DFLMD� SD� MH� çH� VXEMHNWLYQD�� 3UL� QHSRVUHGQL�� QHSRMPRYQL� VLQWH]L� �QSU�� YPLVWL�QHP�GRçLYOMDQMX��SD�QXMQR�L]JXEL�QDG]RU�QDG�NRQNUHWQLP��VDM�MH�SUL�WHP�NDWHJRUL]DFLMD�WDNR�åLURND��GDFHOR�SUHVHçH�VDPR�VHEH��'XåHYQH�PHMH�QDåLK�VSR]QDYQLK�PRçQRVWL�VR�WRUHM�GDQH�]�QHVLQWHWL�QRVWMR�DQDOL]HLQ�QHDQDOLWL�QRVWMR�VLQWH]H�9VDN�DNVLRP�� WHRUHP� LQ� WHRUHWVNL� ]DNRQ� MH� ORNDOQD� ILNVDFLMD� JOHGH� QD� VSHFLIL�QH�� ]� GHILQLFLMR� DOL� L]SHOMDYRQDWDQ�QR�SRGDQH�RNROLå�LQH��WRUHM�UHODWLYQD�L]YHQ�VYRMHJD�GHILQLFLMVNHJD�REPR�MD��VSORåQL�]XQDQML�NRQWHNVW�



��

LQ� DEVROXWQD� ]QRWUDM� QMHJD� LQ� Y� QMHJRYLK� SRVOHGLFDK� �QRWUDQML� NRQWHNVW��� 7D� QHL]EHçQD� NRQWHNVWXDOQDRSUHGHOLWHY�SD�MH�VXEMHNWLYQD��5HODWLYQRVW�WH�VXEMHNWLYQRVWL�ODKNR�GHORPD�SUHVHçHPR�OH�]�YDULDFLMR�NRQWHNVWDR]LURPD�UHIHUHQ�QHJD�VLVWHPD�WHU� V�SULPHUMDYR�QDVWDOLK�SRVOHGLF��1HNDWHUL� �QSU��*UDVVPDQQ� LQ�+DPLOWRQ�WUGLMR��GD�PDWHPDWLND�QH�SRGDMD�JOREMH�VWUXNWXUH�REMHNWLYQHJD�VYHWD��WHPYH� VYHWD�GXåHYQRVWL��+LOH\��������3UDY]DSUDY�PDWHPDWLND�JRYRUL�R�LPSOLFLWQHP�UHGX�²�R�VYHWX�PRçQRVWL��SRWHQFLDOQRVWL���)L]LND��YVDM�NODVL�QD�SD� JRYRUL� OH� R� HNVSOLFLWQHP� UHGX� ²� R� VYHWX� GHMDQVNRVWL� �DNWXDOQRVWL��� *OHGH� YORJH� PDWHPDWLNH� YQDUDYRVORYQLK�]QDQRVWLK�MH�NDU�QHNDM�QHXMHPDMR�LK�VH�UD]ODJ��3UYD� MH��GD�PDWHPDWL�QD�VWUXNWXUD�XVWUH]DREMHNWLYQL�IL]L�QL�UHDOQRVWL��'UXJD�MH��GD�SULSDGD�WUDQVFHQGHQWDOQL�VXEMHNWLYLWHWL�DOL�SODWRQVNHP�VYHWX��LVWLKIRUP��NL�VH�QDWR�SURMLFLUD�Y�IL]L�QL�VYHW�LQ�VH�Y�QMHP�XGHMDQMD�R]LURPD�MR�Y�QMHP�RGNULYDPR��7UHWMD�UD]ODJD�MH�GD� MH�PDWHPDWLND� OH� GRJRYRUMHQ� LQWHUVXEMHNWLYHQ� VLPEROQL� MH]LN�� NL� RPRJR�D� UDFLRQDOQR�� MDVQR��NUDWNR� LQMHGUQDWR��NYDQWLWDWLYQR�L]UDçDQMH�LQ��PHKDQL�QR��REGHODYR��PHUVNLK��SRGDWNRY��8OH���������.RQVHQ]D�JOHGHWHJD�YSUDåDQMD�QL�9]RUHF� DOL� VNOHS� VSR]QDPR� NRW� UHVQL�HQ�� �H� VH� GROR�HQH� RNROLå�LQH� PHG� VDER� XMHPDMR�� XVWUH]QL� Y]RUFLPRUDMR�GUXJ�GUXJHJD�DVRFLDWLYQR�VRNRQVWUXLUDWL�R]LURPD�VRUHNRQVWUXLUDWL��5H]XOWDW�WDNåQHJD�PHGVHERMQHJDXMHPDQMD� MH� REOLNRYDQMH� JORERNH� SRWHQFLDOQH� YUWD�H�� NDWHUH� JORELQD� LQ� åLULQD� VWD� VRUD]PHUQL� V� VWRSQMRSUHSUL�DQRVWL���5HVQL�QL��VR�WLVWL�QRYL�Y]RUFL��NL�VH�XMHPDMR�V�VWDULPL�²�SRJRVWR�SRWUMHQLPL� LQ�YHGQR�]QRYDSRWUMHYDQLPL��9�WDNHP�SULPHUX�WRUHM�QRYL�Y]RUFL�]DSDGDMR�Y�]QRYD�DVRFLDWLYQR�REQRYOMHQH�SRWHQFLDOQH�MDPH�XVWUH]QH�VWDULP�Y]RUFHP�1D� QHYURQVNL� UDYQL� MH� UD]XPHYDQMH� Y� ELVWYX� LGHQWL�QR� VSR]QDQMX� UHVQLFH� R]LURPD� GRçLYHWMX� JOREOMHJDXMHPDQMD�VWYDUL��,]NXåQMH�QDP�NDçHMR��GD�VR�QHNH�RNROLå�LQH�YVHOHM�SXVWLOH�GROR�HQR�SRVOHGLFR��1DSRVOHG�MHSRQRYHQ� QDVWRS� SRGREQLK� RNROLå�LQ� VSHW� GDO� SRGREHQ� UH]XOWDW�� ]DUDGL� �HVDU� VH� MH� UHNRQVWUXLUDO� VWDULPUH]XOWDWRP� VSHFLIL�QL� Y]RUHF� LQ� KNUDWL� �DEVRUELUDOD�� WXGL� DNWXDOQD�� QRYD� LQIRUPDFLMD�� 3ULVWDQHN� Y� VNRUDMLVWHP� �UDKOR� DGDSWLUDQHP�� DWUDNWRUMX� XVWUH]D� UD]XPHYDQMX� R]LURPD� VSR]QDQMX� UHVQLFH�� 8�HQMH� MH� WRUHMQDYDMHQMH�LQ�XVHGDQMH��UD]XPHYDQMH�SD�VSXVW�Y�WDNR�QDVWDOR�SRWHQFLDOQR�YUWD�R�Y�REL�DMQLK�LQ�WXGL�Y�QRYLKRNROLå�LQDK�� =D� VOHGQMH� MH� WUHED� QHNROLNR� SURçQR� SUHREOLNRYDWL� YUWD�R� LQ� V� WHP� QDMWL� QRYR� JOREDOQRLQIRUPDFLMVNR�R]LURPD�SRPHQVNR�XMHPDQMH�6HYHGD� MH� SR� WHP� MDVQR�� GD� MH� UHVQLFD� ]HOR� UHODWLYQR� VWDQMH� XMHPDQMD� Y]RU�QLK� R]LURPD� YLUWXDOQLKVHPDQWL�QLK� VWUXNWXU�� NL� JD� MH� PRJR�H� UD]XPHWL� QD� YH� UDYQHK�� 9VHNDNRU� MH� RGYLVQD� RG� L]NXåHQMSRVDPH]QLND�� �/RNDOQLK� UHVQLF�� MH� YVDM� WROLNR�� NROLNRU� MH� PRçJDQRY�� VDM� VR� YVDNL� PRçJDQL� ]EUDOL� Y� WRNXVYRMHJD�çLYOMHQMD�YVDM�QHNROLNR�VSHFLIL�QH�Y]RUFH�Y�VSHFLIL�QLK�RNROLå�LQDK�LQ�NRQWHNVWLK��1DYDGQR�JRYRULPRR��REMHNWLYQL��UHVQLFL��NR�SULGH�GR�GUXçEHQR��LQWHUVXEMHNWLYQR�XVWDQRYOMHQH��GHILQLUDQH�DOL�GRJRYRUMHQH�LGHMH�GR�VNXSLQVNR�WHU�]JRGRYLQVNR�RSUHGHOMHQHJD�LQ�XVWDOMHQHJD��PRGHOD���NL�PRUD�VHYHGD�XVWUH]DWL�VWYDUQRVWL��9]QDQRVWL� RE� QDWDQ�QL� QDYHGEL� SRJRMHY� YHOMD� GROR�HQ� HQROL�HQ�� VSORåQR� SUL]QDQ� ]DNOMX�HN�� 2GVWRSDQMH� RGWHJD� LQWHUVXEMHNWLYQHJD� UH]XOWDWD� SRPHQL� QHUHVQL�QRVW�� *UH� ]D� LGHMH�� NL� VR� VH� V� SRJRVWLP� SUHYHUMDQMHP�SRWUMHYDQMHP� LQ� V�NROHNWLYQLP�NRQVHQ]RP�XVWDOLOH�� 9� SUDNVL� MLK� UD]XPHPR�NRW� DEVROXWQH� �DNVLRPDWL�QH���HWXGL�VR�JOREDOQR�JOHGDQR�UHODWLYQL�WXGL�WDNUDW��NR�VH�]�QMLPL�VWULQMD�YVH��ORYHåWYR��UHVQL�QL�VR��VDPR��JOHGHQD� YVH� OMXGL�� 6NOHSL� YHOMDMR� OH� ]D�DVQR�� GRNOHU� VH� QH� VSUHPHQLMR� RNROLå�LQH�� NL� SUHGUXJD�LMR� SRWHQFLDOQLSURVWRU�LQIRUPDFLM�
���� .2*1,7,91(�=1$1267,��63(&,),þ1(�*/('(�1$�67$1-(�=$9(67,

=QD�LOQL�SULPHUL�V�SUREOHPDWLNR�]QDQVWYHQH�DQDOL]H��NRW�MH�ELOD�REUDYQDYDQD�Y�SUHMåQMHP�SRJODYMX��VH�NDçHMRY�QHYURQVNLK� LQ�GUXJLK�VLQHUJHWVNLK�VLVWHPLK��GUXçEHQLK�SURFHVLK� LWG��ÿHSUDY� VH� L]NDçH��GD� MLK� YRGLMR�QDVLVWHPVNL� UDYQL�SRGREQL�SULQFLSL�� VR�NRPSOHNVQL� VLVWHPL� ]HOR� WUG�RUHK��3RVHEQR�SUL�PRGHOLUDQMX�PLVHOQLKSURFHVRY�]�PUHçDPL� IRUPDOQLK�QHYURQRY� MH� LQWXLWLYHQ�SULVWRS�]DUDGL�PQRJRSODVWQRVWL�SRJRVWR�QXMHQ��YLåMDVWDQMD�]DYHVWL�SD�]HOR�GREURGRåOD��VDM�MH�OH�WDNR�PRJR�H�]DREMHWL�NRPSOHNVQRVW�LQ�GLQDPL�QRVW�SURFHVD�WHUSUHVH�L�PHWRGR���UQH�åNDWOH��1HNDWHUL� WUDQVSHUVRQDOQL� SVLKRORJL� �QSU�� 7DUW� Y�� :DOVK� 	� 9DXJKDQ�� ������ SUHGODJDMR� FHOR� XVWDQRYLWHY]QDQVWYHQLK� GLVFLSOLQ�� NL� EL� ELOH� XVWUH]QH� VWRSQML� ]DYHVWL�� 9LåMD� VWDQMD� ]DYHVWL� VLFHU� QLVR� SULPHUQD� ]DNRQNUHWQR��SRGUREQR�DQDOLWL�QR� UD]LVNRYDQMH�� ]HOR� SD� VR� SULPHUQD� ]D� FHORYLWH� RNYLUQH� UD]ODJH� QD� VSORåQLUDYQL�� NR� MH� SRWUHEQR� �SRG� HQR� VWUHKR�� REUDYQDYDWL� PQRJR� SRMDYRY� LQ� GHMVWHY�� QMLKRYR� VRRGYLVQRVW� LQSUHSOHWDQMH��9�QDVSURWMX�V�ILOR]RILMR��NL�ML�MH�VLFHU�SUHSXå�HQR�WR�SRGUR�MH��EL�ELOD�WDNåQD�QHNRQYHQFLRQDOQD�]QDQRVW��EROM� ]DVLGUDQD� Y� L]YHQUD]XPVNHP�PLåOMHQMX��3RPHQ�WDNåQLK�GLVFLSOLQ�EL�ELO� VHYHGD� SUHGYVHP�YKXPDQLVWL�QLK� YHGDK� �SRVHEQR� Y� SVLKRORJLML�� DQWURSRORJLML�� WHRULMDK� XPHWQRVWL� LQ� UHOLJLMH�� WHU� Y� ILOR]RILML]QDQRVWL��'R�L]UD]D�EL�SULåHO�SRYVRG��NMHU�VWDQMH�]DYHVWL�YSOLYD�QD�UH]XOWDWH�DOL�SD�MH�SRPHPEQR�]DVWRSDQR�YSUHGPHWX�UD]LVNRYDQMD��æDO�VL��ORYHN��NL�QLPD�WUDQVFHQGHQWDOQLK�PLVWL�QLK�R]LURPD�PHGLWDWLYQLK�L]NXåHQM�QLNDNRU� QH� PRUH� SUHGVWDYOMDWL�� Y� �HP� EL� ELO� SRPHQ� WDNLK� SRVNXVRY�� 7R� SD� åH� QL� UD]ORJ� ]D� YQDSUHMåQMHQDVSURWRYDQMH�=DYHGDWL� VH� MH� WUHED�� GD� MH� QDåD� SVLKRIL]L�QD� VWUXNWXUD� RGJRYRUQD� ]D� PDUVLNDWHUD� REHOHçMD� ]QDQVWYHQLKWHRULM��PHWRG�LQ�SUHSUL�DQM��5D]YSLW�SULPHU�MH�NDWHJRUL]DFLMD��QDJQMHQRVW�SUHGYVHP�KXPDQLVWL�QLK�]QDQRVWL�YNODVLILNDFLMH�� UD]GHOLWYH� LQ� JUXSLUDQMH� SR� QHNL� L]EUDQL� VKHPL� GHOLWYH� DOL� ODVWQRVWL�� 1RUPH� ]D� WDNåQHNDWHJRUL]DFLMH� VR� �HVWR� QHREMHNWLYQH� WHU� SUREOHPDWL�QH� SUHGYVHP� SUL� PHMQLK� SULPHULK�� 3RJRVWL� VR� WXGLNRPXQLNDFLMVNL� SUREOHPL�� NL� VH� MLK� Y� NRQYHQFLRQDOQL� ]QDQRVWL� SUHPDOR� ]DYHGDPR�� UHODWLYQRVWVSRUD]XPHYDQMD�� RPHMLWHY� QD� RVQRYQH� ]QD�LOQRVWL� EUH]� NRQWHNVWD�� UD]KDMDQMH� VLVWHPRY� SUHMHPQLND� LQVSRUR�HYDOFD��&HOR�PDWHPDWL�QL�DNVLRPL�VR�YHGQR�OH�SRGPHQH��GHILQLFLMH�VR�WUKOH�Y�VYRMLK�NRUHQLQDK���HWXGLRPRJR�DMR�WUGQR�QDGJUDGQMR��%UH]�QMLK�Y�]QDQRVWL�VLFHU�QH�JUH��GYRP�NRW�PLVHOQL�HNVSHULPHQW�SD�MH�SRX�HQ�
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1DYHGLPR� Y� WHP� NRQWHNVWX� GRJQDQMD� DQWURSRORJD� %HQMDPLQD� :KRUID� �������� NL� MH� UD]LVNRYDO� SRYVHPGUXJD�QR� SRMPRYDQMH� SURVWRUD� LQ� �DVD� WHU� SRYVHP� GUXJD�QH� QD�LQH� MH]LNRYQHJD� L]UDçDQMD� �DVRYQR�SURVWRUVNLK�RGQRVRY�SUL�DPHULåNLK�,QGLMDQFLK�L]�SOHPHQD�+RSL��9�QMLKRYHP�MH]LNX�QL��DVD�NRW�VXNFHVLYQHJDNRQWLQXXPD� LQ� QL� SRVHEQHJD� SRMPD� ��DV��� +RSL� WDLVWR� QDUDYQR� UHDOQRVW� RSLVXMH� ]� GUXJLPL� LPSOLFLWQLPLOLQJYLVWL�QLPL� VWUXNWXUDPL� EUH]� ]D�QDV� REL�DMQHJD� UD]OLNRYDQMD� SURVWRUD� LQ� �DVD�� 1DPHVWR� �DVD� Y�QDåHPSRPHQX� ,QGLMDQFL� +RSL� XSRåWHYDMR� GHMVWYR�� GD� VH� SURVWRU� VSUHPLQMD�� ]DWR� SUHYODGXMHMR� JODJROL� LQ� QHVDPRVWDOQLNL�� ,]UD]L� R� VWDQMX� VWYDUL� VR� QDGRPHå�HQL� ]� L]UD]L� R� GRJDMDQMX�� 2EMHNWL� QLVR� VWDQMD�� WHPYH�SURFHVL�� 1DPHVWR� GXDOL]PD� VWDWL�QHJD� WULGLPHQ]LRQDOQHJD� SURVWRUD� LQ� GLQDPL�QHJD� HQRGLPHQ]LRQDOQHJD�DVD� �NL� JD� MH� åHOH� (LQVWHLQ� SUHWYRULO� Y� PRQL]HP��� NDU� SUHYODGXMH� Y� LQGRHYURSVNLK� MH]LNLK�� MH� ]D� +RSLMH]QD�LOHQ�GXDOL]HP��REMHNWLYQR�²�PDQLIHVWQR�²�SHUFHSLUDQR��LQ��VXEMHNWLYQR�²�QHPDQLIHVWQR�²�WLVWR��NDU�MH�OH�Y]DYHVWL��,]� WHJD� LQ�SRGREQLK�SULPHURY� MH� UD]YLGQR��GD�VR�FHOR� WHPHOML�SDUDGLJHP� �NRW� MH�QSU��]DKRGQD�]QDQVWYHQR�ILOR]RIVND�� JORERNR� ]JRGRYLQVNR�� SVLKRORåNR� LQ� DUKHWLSVNR� SRJRMHQL�� WHU� GD� VR� PRçQH� HQDNRYUHGQHDOWHUQDWLYH��9]KRG��,QGLMDQFL�LGU����9�PDWHPDWL�QL�SULVSRGREL��QRWUDQMD�YVHELQD�MH�ODKNR�QDSHWD�QD�UD]OL�QHY]RU�QH�VWUXNWXUH�NRW�ED]H�9�YLåMLK�VWDQMLK� ]DYHVWL�NRPXQLNDFLMVNL� LQ�GHILQLFLMVNL� SUREOHPL� VLFHU� RVWDMDMR�DOL� VR� Y�NRQNUHWQHP�VPLVOXFHOR�SRJOREOMHQL��SUL�VSORåQLK�YSUDåDQMLK�SD�VH�]DUDGL�åLUåHJD�NRQWHNVWD�LQ�FHORYLWHMåHJD�SRJOHGD�RPHK�DMR�=QD�LOQD� MH� WUDQVFHQGHQFD� UD]XPVNLK� SDUDGRNVRY�� NL� MH� ODVWQRVW� DGDSWDFLMVNH� LQ� JHQHUDOL]DFLMVNHVSRVREQRVWL� GXKD� Y� VPLVOX� �WH]D�DQWLWH]D�VLQWH]D�� �0LPRJUHGH�� WDNR� GHOXMHMR� WXGL� NRPSOHNVQL� IL]LNDOQLVLVWHPL����.RPXQLNDFLMD�MH�Y�YLåMLK�VWDQMLK�]DYHVWL�PRçQD�OH�QD�JOREOML�UDYQL�²�Y�QHNDNåQL�QDGEHVHGQL�REOLNL�QD�UDYQL�MH]LNRYQHJD�NRGLUDQMD�DOL�PDWHPDWL�QHJD�VLPEROL]PD�QL�]DGRVWQD��6SRUD]XPHYDQMH�MH�]DWR�ODKNR�OH]HOR�QHSRVUHGQR�LQ�NDNRYRVWQR�QD�YLåML�UDYQL�DOL�SD�JD�VSORK�QL�R]LURPD�MH�SUHYH� QHMDVQR���H�VH�L]YDMD�QDREL�DMQL�UDYQL�2E� WHP� VH�PRUDPR� YSUDåDWL�� NDM� VSORK� MH� ]QDQRVW�� $OL� MH� WR� UD]XPHYDQMH� LQ� UD]ODJD� QDUDYQLK� LQ� GUXJLKSRMDYRY��UD]XPHYDQMH�LQ�UD]ODJD�SD�VWD�NRPSOHNVD�GXåHYQLK�SURFHVRY� �LQGLYLGXDOQR� LQ�DOL� LQWHUVXEMHWLYQRSRJRMHQLK�"� $OL� SD� MH� WR� PRGHOLUDQMH� QDUDYH� ]� ]DSLVL� Y� VLPEROQLK� IRUPDOL]PLK� ]� PRçQRVWMR� SRQDUHMDQMD�SUHGYLGHYDQMD��QDG]RUD�LQ�XSUDYOMDQMD�QDUDYH"�9�WHP�GUXJHP�SULPHUX�MH�UD]XPHYDQMH�NRW�GXåHYQL�SURFHVLQ� RGQRV� GR�QDUDYH� ]JROM� QDGOHçQR� VXEMHNWLYQR� VUHGVWYR�� NL� JD� MH� WUHED� �LPSUHM� QDGRPHVWLWL� ]� REMHNWLYQRPDWHPDWLNR� �Y� NROLNRU� MH� VSORK� ODKNR� REMHNWLYQD��� 3UDY]DSUDY� EL� PRUDOL� ELWL� REH� SRWL� OHJLWLPQL�� 3UYD� SRWSRPHQL�� GD� MH� WHçLå�H� EROM� QD� �PDQLSXODFLML�� ]� QDUDYR� Y� GXåHYQRVWL�� GUXJD� SD� SRVWDYOMD� WHçLå�H� QDQHSRVUHGQR�PDQLSXODFLMR� ]� QDUDYR�� 1DYVH]DGQMH� R� WHP�� NDM� MH� EROM� FHQMHQR�� UDFLRQDOL]HP� DOL� HPSLUL]HP�RGOR�DMR� QDåH� SRWUHEH�� =D� XSUDYOMDQMH� SRWUHEXMHPR� YH�LQRPD� DQDOL]R�� ]D� FHORYLWR� UD]XPHYDQMH� SD� WXGLVLQWH]R�1DåR� HNVSHULPHQWDOQR� SR]RUQRVW� ODKNR� XVPHULPR� Y� GROR�HQ� GHO� VLVWHPD� LQ� VSUHPOMDPR� RGQRV� WHJDSRVDPH]QHJD� GHOD� ]� RNROLFR� DOL� SD� UD]LVNXMHPR� NRPSOHNVQL� VLVWHP� NRW� FHORWR�� NL� SD� QLPD� QRWUDQMHJDGRJDMDQMD� LQ�QHHQRWQH� ]JUDGEH��1H�PRUHPR�SD� RSD]RYDWL�PQRçLFH� HOHPHQWRY� VLVWHPD�DYWRQRPQR�� NMHU� MHYVDN�HOHPHQW�VLVWHPD�HQDNRYUHGQR�LQ�VR�DVQR�YNOMX�HQ�Y�NROHNWLYQR�GRJDMDQMH��5DFLRQDOQR�DOL�SD�LQWXLWLYQRUD]LVNRYDQMH� ODKNR� GHORPD� WUDQVFHQGLUD� WR� RPHMLWHY�� VDM� XSRUDEOMD� QRWUDQMH�PLVHOQH�PRGHOH� �WXGL� %RKP��������$OWHUQDWLYD�MH�åH�UD�XQDOQLåNR�PRGHOLUDQMH��NL�SD��HVWR�QH�GD�]DGRVWQHJD�UD]XPHYDQMD�LQ�QRWUDQMHJDXYLGD�
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���� ./$6,þ1,�.2*1,7,912�),/2=2)6.,�02'(/,�=$9(67,
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NRJQLWLYQLK� PUHç�� QH� GD� EL� �NDU� VH� SUL� HNVSHULPHQWLK� GRJDMD�� SRNYDULOL� GLQDPL�QR� FHORVWQRVW� QMLKRYHJDSURFHVLUDQMD�(3,)(120(1$/,=(0� �QSU�� 'HQQHWW�� WUGL�� GD� ]DYHVW� VDPR� VSUHPOMD� IL]LRORåNH� SURFHVH� NRW� UHODWLYQRQHSRPHPEHQ� VWUDQVNL� GRGDWHN�� =D� HSIHQRPHQDOLVWD� ]DYHVWQH� IHQRPHQDOQH� L]NXåQMH� QLPDMR� QREHQHIXQNFLRQDOQH�DOL�Y]UR�QH�YORJH��1H�SUL]QDYD�QDVOHGQMH�Y]UR�QH�VKHPH�YUR� GUDçOMDM�ÆÆ RE�XWHQMH�EROH�LQH�ÆÆ XPLN�URNHWHPYH� SUHGODJD�QDVOHGQMR�RE�XWHQMH�EROH�LQH�YUR� GUDçOMDM������������������������XPLN�URNH3UL� UHIOHNVLK� LQ�EROH�LQDK� WH�YUVWH� åH�XWHJQHMR� LPHWL� HSLIHQRPHQDOLVWL�SUDY�� ]HOR� WHçNR�SD�SUL� YLåML� SODQVNL]DYHVWQL�GHMDYQRVWL��7DNR�QH�PRUHMR�RGJRYRULWL��]DNDM�VH�MH�]DYHVW�UD]YLOD��NDNåQR�YORJR�LPD��]DNDM�VH�QDP]GL��GD�LPDPR�VYRERGQR�YROMR�LQ�GD�QDG]RUXMHPR�VYRMD�GHMDQMD�)L]LNDOLVWL��QSU��SDU�&KXUFKODQG�LQ�YH�LQD�QHYUR]QDQVWYHQLNRY��VH�UD]SRUHMDMR�Y�GYH�VWUXML��� 6,0%2/1,�),=,.$/,=(0���WRNHQ�SK\VLFDOLVP���WUGL��GD�MH�YVDNR�GXåHYQR�VWDQMH��YNOMX�QR�]�YVDNRNYDOLWDWLYQR�L]NXåQMR��NL�VH�MR�RE�XWL�VXEMHNWLYQR��LGHQWL�QR�]�QHNLP�IL]LNDOQLP�VWDQMHP��äH�NUDMåH��WRNHQ��LGHQWLWHWD�SUDYL��YVDNR�GXåHYQR�VWDQMH�MH�IL]L�QR�VWDQMH��=DWR�MH�SRWUHEQR��GD�QL�YH� GXåHYQLKVWDQM��NRW�MH�IL]L�QLK�VWDQM��OH�NRUHODFLMD�VSHFLIL�QHJD�GXåHYQHJD�VWDQMD�V�VSHFLIL�QLP�IL]L�QLP�VWDQMHPPRUD�ELWL�VWDOQD�LQ�NRQVLVWHQWQD��3UL�WHM�WHRULML�LPDMR�IHQRPHQDOQH�L]NXåQMH�IXQNFLRQDOQR�YORJR��NL�SD�MRODKNR�GR�QHNH�PHUH�L]YDMD�YH� UD]OL�QLK�NYDOLM��7DNR�ODKNR�LPD�NYDOLMD�UGH�H�YORJR�SUL�VXEMHNWRYLRULHQWDFLML�Y�RNROMX��YHQGDU�EL�ELOD�SUL�NRQVLVWHQWQL�HQROL�QL�]DPHQMDYL�YVHK�NYDOLM�WH�YUVWH�V�NYDOLMDPLGUXJH�YUVWH��QSU��]HOHQR��IXQNFLRQDOQD�YORJD�RKUDQMHQD��3ULPHU���H�EL�ELOL�YVL�QDYDMHQL��GD�WDNR��GUXJD�HNRW�GDQHV�REL�DMQR��LPHQRYDQD�UGH�D�OX� QD�VHPDIRUMX�SRPHQL��SRMGL��LQ�WDNR��GUXJD�H��LPHQRYDQD]HOHQD�OX� SRPHQL��VWRM���EL�SURPHW�SRWHNDO�HQDNR��1LK�H�QH�YH�]D�GUXJHJD��DOL�GRçLYOMD�QSU��PRGUR�EDUYRHQDNR�NRW�RQ��9H�OH��GD�WR��NDU�RQ�LPHQXMH��PRGUR���WXGL�GUXJL�LPHQXMH��PRGUR���WRUHM�GD�MH�SRMHPR]LURPD�VLPERO��]DWR�VLPEROQL�IL]LNDOL]HP���PRGUR��NRUHOLUDQ�V�VSHFLIL�QLP�NYDOLWDWLYQLP�IHQRPHQDOQLPVWDQMHP�Y�RNROMX��QH�JOHGH�QD�WR��DOL�MH�WD�VSHFLIL�QRVW�HQDND�]D�RED�VXEMHNWD��JRWRYR�MH�OH��GD�MH�VWDOQD�LQVSHFLIL�QD�NRUHODFLMD�VWDQMH�²�NYDOLMD��LQ�JRWRYR�MH�OH�åH�WR��GD�MH�WD�NRUHODFLMD�NRQVLVWHQWQD�SUL�YVDNHPVXEMHNWX�SRVHEHM���� 7,31,�),=,.$/,=(0���W\SH�SK\VLFDOLVP���MH�JHQHUL�HQ��QH�QXMQR UHGXNWLYLVWL�HQ��3R�QMHP�QDM�EL�NYDOLMHLPHOH�XVWUH]QH�IXQNFLRQDOQH�YORJH��NL�VR�]DQMH�VSHFLIL�QH�=D� UD]OLNR� RG� VLPEROQHJD� IL]LNDOL]PD�� NL� ]DVWRSD� HQD�SURWL�HQD� UD]PHUMH� LGHQWLWHWH� PHG� NRQNUHWQLPLPRçJDQVNLPL�LQ�GXåHYQLPL�VWDQML��MH�WLSQL�IL]LNDOL]HP�PDOR�EROM�PHKDN�LQ�VSORåHQ�SUL�SULSLVRYDQMX�LGHQWLWHWHGXåHYQHJD� LQ� PRçJDQVNHJD� ²� QL� VWURJH� HQH�SURWL�HQD� LGHQWLWHWH�� SD� SD� OH� SULEOLçQD� �ODKNR� EL� UHNOL�KRPHRPRUIL]HP�SUHM�NRW�L]RPRUIL]HP��1DVOHGQMD�NRJQLWLYQR�WHRUHWVND�VNXSLQD�VR�NULWLNL�IXQNFLRQDOL]PD�LQ�HSLIHQRPHQDOL]PD�R]LURPD�IL]LNDOL]PD�.HU�VR�YVH�RPHQMHQH�VNXSLQH�WHçNR�RVWUR�UD]OR�OMLYH��ERP�WH�NULWLNH�SUHYLGQR�LPHQRYDO��QHUHGXNFLRQLVWL��3RGDMPR� QDMSUHM� NRPHQWDU� R� IXQNFLRQDOL]PX�� 6HDUOH� NULWL]LUD� UD�XQDOQLåNL� IXQNFLRQDOL]HP� ]� QDVOHGQMLPDUJXPHQWRP����6LQWDNVD�QL�GRYROM�]D�VHPDQWLNR�5D�XQDOQLåNL�SURJUDPL�VR�SRSROQRPD�GHILQLUDQL�V�IRUPDOQLPL�DOL�VLQWDNWL�QLPL�SUDYLOL�R]LURPD�VWUXNWXUDPL����'XåHYQRVW�LPD�VHPDQWL�QH�YVHELQH�=DWR��1REHQ�UD�XQDOQLåNL�SURJUDP�VDP�]DVH�QL�GRYROM��GD�SULGHOD�VLVWHPX�GXåHYQRVW�6LPEROL��NL�MLK�SURFHVLUD��PRUDMR�QDPUH� LPHWL�VHPDQWL�QH�YVHELQH��PRUDMR�SRPHQLWL�QHNDM��]D�UD�XQDOQLåNLVLVWHP� VDP�� QH� OH� ]D� ]XQDQMHJD� ]DYHVWQHJD� RSD]RYDOFD�� 5HV� MH� VLFHU�� GD� LPDMR� NRPSOHNVQL� IXQNFLRQDOQLVLVWHPL� QHNDM� VHPDQWL�QHJD� VDPRUD]XPHYDQMD� WXGL� EUH]� ]DYHVWQHJD� VXEMHNWLYQHJD� GRçLYOMDQMD�� YHQGDU� WRQMLKRYR� UD]ELUDQMH� SRPHQD�� NL� VLFHU� ODKNR� VSURçD� DNFLMH�� QL� SULPHUOMLYR� V� �ORYHåNLP� LQ� PHG� GUXJLP� QLNYDOLWDWLYQR�0DQM�SD�VH�VWULQMDP�V�6HDUOHRP��NR�SRVWDYOMD��GD�MH�LQWHQFLRQDOQRVW�ELVWYHQD�]D�]DYHVW��1H]DYHVWQD�VWDQMDVR�SR�QMHP�LQWHQFLRQDOQD�VDPR�LQ�NROLNRU� ODKNR�SRVWDQHMR�]DYHVWQD��0HQLP��GD�VR�SRVHEQD� �PHGLWDWLYQDLSG���VWDQMD�]DYHVWL��NL�VR�QHLQWHQFLRQDOQD�2EVWDMDMR� L]MHPQL� SULPHUL�� VOHSRYLGQL� SDFLHQWL� LQ� L]NXåHQL� YR]QLNL�� NL� NOMXE� VDQMDUMHQMX� PHG� YRçQMR�SULSHOMHMR�QD�FLOM�6HGDM�NRPHQWLUDMPR�åH�IL]LNDOL]HP��NRW�SULKDMD�L]�QHYURORJLMH�äWHYLOQH� UD]LVNDYH�NDçHMH� �QSU�� .RVVO\Q�	�$QGHUVHQ��������� GD� VR� VSHFLIL�QD� VXEMHNWLYQD� GXåHYQD� VWDQMD�]D]QDYH�LQ�SUHFHM�SRGREQR�SUHGVWDYH��SRYH]DQD�R]LURPD�NRUHOLUDQD�V�VSHFLIL�QLPL�NROHNWLYQLPL�QHYURQVNLPLDNWLYQRVWPL�� =D]QDYH� LQ� QMLP� SRGREQH� SUHGVWDYH� QDM� EL� LPHOH� YVDM� ]HOR� SRGREQH� QHYURQVNH� NRUHODWH�� 7DIXQNFLRQDOQD� LQ� ]D]QDYQD� HNYLYDOHQFD� MH� ELOD� SRGSUWD� ]� PQRJLPL� SVLKRIL]L�QLPL�� NURQRPHWUL�QLPL� LQ
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QHYURSVLKRORåNLPL�åWXGLMDPL� �SUHJOHG�Y��+XEEDUG��������� ,]RPRUIL]HP� �HQD�SURWL�HQD�NRUHVSRQGHQFD��PHG]XQDQMLP�SUHGPHWRP�LQ�QMHJRYR�PHQWDOQR�UHSUH]HQWDFLMR�QDM�SR�QHNDWHULK�SRGPHQDK�QH�EL�ELO�L]RPRUIL]HPSUYHJD�UHGD��NMHU�JUH�]D�NRUHVSRQGHQFR�HOHPHQWRY���WHPYH� GUXJHJD�UHGD��NMHU�JUH�]D�XVWUH]QRVW�IXQNFLM�DOLSURFHVRY���,]RPRUIL]HP�SUYHJD�UHGD�VH�QDPUH� ODKNR�UDKOMD�RE�GHMVWYX��GD�YL]XDOQD�VOLND�RUDQçQHJD�SVD�QLVDPD� RUDQçQD�� DOL� GD� VDPD� QLPD� SDVMLK� REOLN�� 9HQGDU� XVWUH]QRVW� �DVRY�� NL� VR� SRWUHEQL� ]D� PHQWDOQRPDQLSXODFLMR� SUHGVWDYH� QD� HQL� LQ� IL]L�QR� PDQLSXODFLMR� SUHGPHWD� QD� GUXJL� VWUDQL�� QDND]XMH� PRçQRVWL]RPRUIL]PD� GUXJHJD� UHGD�� NL� EL� ELO� EROM� DEVWUDNWQH� DOL� IXQNFLRQDOQH� NRPSOHPHQWDUQH� QDUDYH�� QHSRGREQRVWQH��SR�6KHSDUGX�LQ�&KLSPDQX��+XEEDUG��������.OMXE� YVHPX� åH� QL� MDVQR�� DOL� JUH� ]D� HQD�SURWL�HQD� R]LURPD� HQD�Y�HQD� L]RPRUIL]PH� PHG� QHYURQVNLP� LQPHQWDOQLP�� DOL� SD� Y�DVLK� WXGL� ]D� EROM� VXEWLOQH� SULPHUH� NRUHVSRQGHQFH�� 0RçQR� MH�� GD� QHNDWHUH� YUVWHIHQRPHQDOQLK� GRçLYHWLM�� �HSUDY� LPDMR� PRçJDQVNH� NRUHODWH�� QH� XVWUH]DMR� QD� UD]YLGHQ� QD�LQ� GROR�HQLPQHYURQVNLP�VWDQMHP��QL�MDVQH�HQD�Y�HQD�SUHVOLNDYH���QLWL�QH�SUL�LVWL�RVHEL�Y�UD]OL�QLK�RNROLå�LQDK��)ODQDJDQ��������$OL� JUH�NGDM� ]D� YH��Y�HQD� �DOL� WXGL� HQD�Y�YH��� SUHVOLNDYH"�ÿH�GD�� DOL� ]QRWUDM� LVWH� UDYQL� �� FHQWUD� DOL]QRWUDM�UD]OL�QLK�UDYQL���FHQWURY"���)XQNFLRQDOLVWL� QDVSURWXMHMR� IL]LNDOLVWRP� UHNR��� GD� MH� LVWR� GXåHYQR� VWDQMH� ODKNR�XGHMDQMHQR� ]�QHGROR�OMLYRPQRJR�UD]OL�QLPL�IL]L�QLPL�VWDQML��NL�QLPDMR�SRWUHEQH�LQ�]DGRVWQH�IL]LNDOQH�NDUDNWHUL]DFLMH��%ORFN�Y��/\FDQ��������&HOR�&KDOPHUVD��������PR�QR�]DQHVH�SURWL�IXQNFLRQDOL]PX��NR�SUDYL��GD�LPDMR�ODKNR�VLVWHPL�]�HQDNRGLQDPL�QR�VWUXNWXUR�R]LURPD�RUJDQL]DFLMR�HQDND�]DYHVWQD�GRçLYHWMD��9VDM�GRNOHU�QH�ER�NDM�YH� ]QDQHJD�RL]YRUX�NYDOLM��QH�ERPR�PRJOL�YHGHWL��NROLNR�MH�IXQNFLRQDOL]HP�XSUDYL�HQ��1D�HQL�VWUDQL�VH�]GL�PDOR�]DVWDUHO�QD�GUXJL�SD�JD�PQRçLFH�ULYDOVNLK�ELRIL]LNDOQLK�NDQGLGDWQLK�UDYQL�]D�VLVWHPVNR�SURFHVXDOQR�R]DGMH�]DYHVWLDNWXDOL]LUDMR�
���� =$9(67�9�.2*1,7,91,�1(952=1$1267,
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SULPDUQH�YLGQH�VNRUMH�QH�YLGLMR�]DYHVWQR��WHPYH� SRG]DYHVWQR��3UDYLMR��GD�QL�HVDU�QH�YLGLMR��YHQGDU��H�MLKSR]RYHMR�� QDM� XJLEDMR�� NDM� MH� Y� RNROMX�� XJDQHMR� SUDY�� 3DFLHQWL� ODKNR� GDMR� XVWUH]QH� RG]LYH�� SRWHP� NR� VHY]WUDMQR� WUGLOL�� GD� QL� QH� YLGLMR�� LQ� NR� VR� ELOL� WDNRUHNR� L]]YDQL� R]LURPD� PDORGDQH� SULVLOMHQL�� GD� YVHHQRSRVNXVLMR�:HLVNUDQW]�XJRWDYOMD��GD�VR�RG]LYL�SDFLHQWRY�]�UD]NORSOMHQLPL�PRçJDQL�QD�YLGQH�GUDçOMDMH�SURMLFLUDQH�Y�GHVQRPRçJDQVNR� SROREOR�� NL� MH� ELOD� NLUXUåNR� RGNORSOMHQD� RG� MH]LNRYQLK� VUHGLå� Y� OHYL� SROREOL�� GUXJD�QL� NRW� SULVOHSRYLGQLK� SDFLHQWLK�� +NUDWL� VOHSRYLGQL� SDFLHQW� QH� ]PRUH� 1$0(120$� GRVH�L� SUHGPHWD�� NHU� VH� JD� QH]DYHGD�� 7R� NDçH�� GD� VOHSRYLGQRVWL� QL� PRJR�H� UD]ORçLWL� OH� ]� L]JXER� DOL� PRWQMR� MH]LNRYQHJD� VSRUR�DQMD� DOLGRVWRSD� GR� XVWUH]QLK� PRçJDQVNLK� VUHGLå��� WHPYH� JUH� ]D� XPDQMNDQMH� ]DYHVWL�� GHQLPR� LQWHQFLRQDOQH�:HLVNUDQW]�Y��0DUFHO�	�%LVLDFK��������LGU���3UL� QHNDWHULK� SDFLHQWLK� SR� QHYURNLUXUåNHP� SRVHJX� RVWDQHMR� SROMD� VOHSRVWL�� =D� SUHL]NXV� SROMD� VOHSRVWLYSUDåDMR� SDFLHQWD�� DOL� YLGL� GUDçOMDMH� ]� UD]OL�QLK� SUHGHORY� YLGQHJD� SROMD�� ,]NDçH� VH�� GD� Y� YHOLNLK� SUHGHOLKYLGQHJD�SROMD�QH�]D]QD�GUDçOMDMRY��GUXJRG�SD�QRUPDOQR�]D]QDYD��ÿH�PX�UHFLPR�SULND]XMHMR�GYD�SUHGPHWD��YOHYHP�LQ�GHVQHP�YLGQHP�SROSURVWRUX��HQHJD��QD�PRWHQL�VWUDQL��YLGQR�QH�]D]QDYD��=D�VOLNL�QRUPDOQH�KLåH�LQJRUH�H�KLåH�SUDYL��GD�VWD�HQDNL��YHQGDU�VH�RE�SR]LYX��QDM�L]EHUH�WLVWR��Y�NDWHUL�EL�UDMH�çLYHO��UHGQR�RGOR�D�]DQRUPDOQR�3UR]RSDJQR]LMD�R]QD�XMH�PRWQMR�]DYHVWL�SUL�UD]SR]QDYDQMX��GHQLPR�QH]PRçQRVW�]DYHVWQHJD�UD]SR]QDYDQMDREUD]RY�SDFLHQWX�]QDQLK�OMXGL��YNOMX�QR�]� ODVWQLP��1DWDQ�QHMåH�UD]LVNDYH� �<RXQJ�	�GH�+DDQ�Y��'DYLHV�	+XPSKUH\V��������VWU������NDçHMR��GD�QH�JUH�]D�PRWQMR�PHKDQL]PD�UD]SR]QDYDQMD��WHPYH� ]D�L]JXER�]DYHVWLR� UD]SR]QDQHP�� =DNOMX�NL� WHK� UD]LVNDY� VR� SRGREQL� WLVWLP� ]D� VOHSRYLGQRVW�� �H� SDFLHQWD�� NL� WUGL�� GD� QHUD]SR]QD�REUD]D��SULSUDYLWH�GR�WHJD��GD��XJLED���QDYDGQR�]DGHQH�SUDY�7XGL� $01(=,-$� QL� QDYDGQR� SR]DEOMDQMH�� WHPYH� MH� L]UD]� �VSRPLQD� EUH]� ]DYHVWL�� ²� SDFLHQW� QL� ]PRçHQ=$9(671(*$� SULNOLFD� VSRPLQD� ��HSUDY� MH� VDP�SULNOLF� QD�HORPD�PRçHQ��� 3DFLHQWRYL� RG]LYL� VR� ODKNR� SRGYSOLYRP�SUHMåQMLK�L]NXåHQM��NL�SD�VH�MLK�QH�PRUH��]DYHVWQR��VSRPQLWL��'HQLPR��DPQH]L�QD�SDFLHQWND�VH�QHVSRPQL�VUH�DQMD�]�]GUDYQLNRP��NR�MH�LPHO�EXFLNR�Y�URNL��YHQGDU�VH�QH�çHOL�GUXJL� YH� URNRYDWL�]�QMLP��.HOOH\	�-DFREL�Y��'DYLHV�	�+XPSKUH\V���������$PQH]L�QL�SDFLHQWL�QH�PRUHMR�YRGLWL�RUJDQL]LUDQHJD�çLYOMHQMD��VDMQH�SUHPRUHMR�HSL]RGQHJD�R]LURPD�DYWRELRJUDIVNHJD�VSRPLQD�LQ�V�WHP�WXGL�QH�RVHEQH� LGHQWLWHWH� �0DUFHO�Y�0DUFHO�	�%LVLDFK��������SR�%DGGHOH\X�	�:LOVRQX��1DMEROM� QHQDYDGQL� VR� SULPHUL�SDFLHQWRY�� NL� VH� QLWL� QH� ]DYHGDMR� VYRMLK�PRWHQM�� QSU�� ODVWQH� VOHSRWH� �R� QMLKSRUR�DMR� 0F*O\QQ�� 6FKDFKWHU�� 5DQH\�� 1LHOVHQ� LGU���� $QR]RJQR]LMD� MH� LPH� ]D� ]DQLNDQMH� �NL� VHYHGD� QL� OHYHUEDOQR�� ODVWQLK� ]DYHVWQR�]D]QDYQLK� SRPDQMNOMLYRVWL�� 7DNåQL� SDFLHQWL� VH� YHGHMR�� NRW� GD� QSU�� VSORK� QLVRVOHSL��'HQLPR��SR�OHWX�VOHSRWH�MH�QHND�SDFLHQWND�GUDPDWL�QR�XJRWRYLOD��GD�MH���åHOH�VHGDM���L]JXELOD�YLG�2E�PRWQML�YLGQH�DVRFLDWLYQH�VNRUMH�QDVWRSL�EDUYQD�DJQR]LMD��SUL�NDWHUL�SDFLHQWL�VYRM�]D]QDYQL�VYHW�RSLVXMHMRNRW���UQREHO��VLY��L]EULVDQ��XPD]DQ���1HZPDQ��������SR�%DXHU�	�5XEHQV���1HNDWHUL�SDFLHQWL�GREUR�SLåHMR�VYRMH�SLVDYH�SD�QH�]QDMR�EUDWL�3UL�QHYURORåNLK�PRWQMDK�YLGQH�]DYHVWL��NDçH��QL�QHNH�JOREDOQH�VSUHPHPEH�]DYHVWL��,]JXED�]DYHVWL�MH�QDYDGQR]HOR� VSHFLIL�QD�� VHOHNWLYQD� LQ� GHOQD�� WRUHM� RPHMHQD� QD�PDMKHQ� GHO� ]D]QDYDQMD� �QSU�� OH� QD� UD]SR]QDYDQMH]QDQLK�REUD]RY���<RXQJ�	�GH�+DDQ�Y��'DYLHV�	�+XPSKUH\V��������2PHQMHQH�QHYURORåNH�UD]LVNDYH�NDçHMR�QD�LPSOLFLWQR�PRGXODUQRVW�LQIRUPDFLMVNR�SURFHVXDOQH�UDYQL�]DYHVWL�NL� QDYUçH� SRVOHGLFH� WXGL� Y� HNVSOLFLWQR�� HQRWQR�� IHQRPHQDOQR� ]DYHVW�� =DYHVW� MH� WRUHM� Y� JOREDOQHP�� �QDHQYHORSL��DOL�Y�HNVSOLFLWQHP�HQRWQD���VLPHWUL�QD���]YH]QD�LQ�VWDELOQD��Y�ORNDOQHP���SRG�HQYHORSR��RYRMQLFR��DOL� Y� LPSOLFLWQHP� �Y� R]DGMX�� SD� MH� VHVWDYOMHQD�� PQRJRSODVWQD� LQ� LPD� �]ORPOMHQR� VLPHWULMR�� ²� UD]SDGH� QDSURFHVXDOQH�PRGXOH��NL�VR�ODKNR�VHOHNWLYQR�Y�RNYDUL�7XGL�Y�PHGLWDWLYQR�PLVWL�QLK�L]NXåQMDK�MH�VRELYDQMH�HNVSOLFLWQH�JOREDOQH�HQRWQRVWL�R]LURPD�XQLIRUPQRVWL�WHULPSOLFLWQH�VHVWDYOMHQRVWL�]DYHVWL�]HOR�UD]YLGQD��3HUXå������D���0HQLP��GD��H�PRUGD�WHRULMD�QHYURQVNLK�PUHçWHJD�VRELYDQMD�QH�PRUH�UD]ORçLWL��ODKNR�WR�SUDY�JRWRYR�]PRUH�NYDQWQD�WHRULMD�V�VYRMLPL�VXSHUSRQLUDQLPL�LQLQWHUIHULUDMR�LPL�NYDQWQLPL��Y]RUFL����6SHW��SULVRWQRVW�DOL�QHSULVRWQRVW�GROR�HQLK�NYDOLM�RVWDMD�SUREOHP��3UHWHNOH�L]NXåQMH�YSOLYDMR�QD�]D]QDYDQMH� LQ�LQWHUSUHWDFLMR�NDVQHMåLK�GRJRGNRY�WXGL��NR�VXEMHNW�QH�SULNOL�H�DOL� QH� PRUH� SULNOLFDWL�� XVWUH]QH� VSRPLQVNH� L]NXåQMH� �.HOOH\� 	� -DFREL� Y�� 'DYLHV� 	� +XPSKUH\V�� ������2EVWDMDMR� SRGPHQH� R� OR�HQLK� VLVWHPLK� ]D� �HNVSOLFLWQL�� ]D]QDYQL� SULNOLF� LQ� ]D� �LPSOLFLWQR�� SRG]DYHVWQRXSRåWHYDQMH� SUHWHNOLK� L]NXåHQM�� 3UYL� QDM� EL� ELO� VSRVREHQ� UHSUH]HQWLUDWL� NRQWHNVWXDOQH� LQ� WHPSRUDOQHLQIRUPDFLMH�]D�]DYHVWQR�VSRPLQMDQMH��GUXJL�SD�QH��9HQGDU�PHQLP��GD�]D�WR�QLVR�SRWUHEQH�QHYURDQDWRPVNROR�HQL�VLVWHPL��PDUYH� ODKNR�WDNåQR�GLIHUHQFLDFLMR�XGHMDQL�PUHçD�IRUPDOQLK�QHYURQRY�QD�YLUWXDOQL�UDYQL�9�NRQWHNVWX�REUDYQDYH�PHGVHERMQHJD�YSOLYDQMD�]DYHVWL�LQ�QH]DYHGQHJD�RPHQLPR�åH�VXEOLPLQDOQD�VSRUR�LOD�NL�SUHMHWD�SRG�SUDJRP�]DYHVWL�YSOLYDMR�QD�]DYHVWQH�RGOR�LWYH��NXSFD�LGU����7R�QHNDWHUL�LPHQXMHMR�SUHG]DYHVWDOL� RE]DYHVW�� =DYHVW� WRUHM� L]KDMD� L]� UHODWLYQR� HQRWQH� �PUHçH�� QH]DYHGQLK� DOL� SRG]DYHGQLK� �SR� )UHXGX�VSRPLQRY�R]LURPD�OH�WH�NRPELQLUD�]�DNWXDOQLPL�IHQRPHQDOQLPL�GUDçOMDML�3R� 6WRHULJRYL� �7XFVRQ,,�� ������ MH� QD� RVQRYL� åWXGLMHY� PRWHQM� SUL� SDFLHQWLK� WUHED� SUL]QDWL� WUL� UDYQL� YLGQH]DYHVWL��IHQRPHQDOQD�UHSUH]HQWDFLMD�DOL�VOLND��DSHUFHSWLYQL�NDWHJRUL]DFLMVNL�SURFHVL��VSRPLQVND�NRPSRQHQWDLQ�NRQWHNVW��7HP�UDYQHP�QDPUH� XVWUH]DMR�WUL�VNXSLQH�SDFLHQWRY��NL�MLP�MH�NDNåQD�RG�UDYQL�PRWHQD��RVWDOHSD�QH��1DM�GRGDP��GD�VRGREQD�QHYURSVLKRORJLMD�OR�L�NUDWNRUR�QL�LQ�GROJRUR�QL�VSRPLQ��VOHGQMHJD�SD�GHOL�QD'(./$5$7,91,� DOL� (.63/,&,71,� 6320,1� �VSRUR�OMLYH�� XEHVHGOMLYH� YVHELQH�� LQ� 1('(./$5$7,91,� DOL,03/,&,71,� �VRURGHQ� WHUPLQ��352&('85$/1,��6320,1��3UYL�REVHJD�GHMVWYD� LQ�RSLVH�GRJRGNRY��GUXJL�SDYHå�LQH��QDYDGH��NODVL�QR�SRJRMHYDQMH��VXEOLPLQDOQR�X�HQMH�LSG�
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9� WHP� SRJODYMX� ERPR� QDGJUDGLOL� GRVHGDQMR� VLQHUJHWVNR� REUDYQDYR� 6,67(06.2�352&(68$/1(*$2=$'-$�]DYHVWL�]�QHNDWHULPL�]QD�LOQRVWPL��NL�VPR�MLK�GRVOHM�PRUDOL�]DQHPDUMDWL��1DUDYR�]DYHVWL�ERPR�VHGDMNRQ�QR�SUHGVWDYLOL��]�YVHK�]RUQLK�NRWRY���YNOMX�QR�V�IHQRPHQDOQLP�YLGLNRP�=DYHVW�MH�]HOR�FHORVWQD��PQRJRWHUD�LQ�PQRJRSODVWQD�SRMDYQD�SUYLQD��1MHQ��VSHNWHU��]DMHPD�UD]QH�UDYQL��NLMLK�ERPR�VHGDM�SRVWRSRPD�SUHJOHGDOL��9VH�RSUHGHOLWYH�VR�QHL]EHçQR�]HOR�RKODSQH�LQ�SUHKDMDMR�GUXJD�Y�GUXJR�LPDMR�SD�SRJRVWR�WXGL�]DQLPLYH�L]MHPH�LQ�SRVHEQH�SULPHUH�NOLQL�QH�DOL�FHOR�H]RWHUL�QH�QDUDYH��� )81'$0(17$/1$�35,0,7,91$�35$=$9(67�DOL�=$9(671267� L]KDMD� L]�RVQRYQLK� LQIRUPDFLMVNR�IL]LNDOQLKSURFHVRY��.RW�DNWLYQD�LQIRUPDFLMD��%RKP��������VH�SRMDYOMD�çH�QD�UDYQL� W�� L��NYDQWQHJD�YDNXXPD�R]LURPDSUHG�SURVWRUD��DVD��PRUGD�SD�SUHçHPD�WXGL�VYHW�NYDQWQLK�GHOFHY�LQ�QMLKRYLK�VWUXNWXU��8OH��������1H�VPHPR�SR]DELWL��GD�ODKNR�JRYRULPR�QD�WHM� UDYQL�R�QHNL�SUD]DYHVWL��NL�VH�SRYVHP�UD]OLNXMH�RG�REL�DMQH�ORYHåNH� ]DYHVWL�� OH� ]DWR��NHU�SUDY]DSUDY� YHV� IL]LNDOQL� VYHW�� NRW� JD�SR]QDPR�� GRçLYOMDPR� VNR]L� ILOWHU� QDåLKPRçJDQRY�LQ�]DYHVWL��0RçQR�MH��GD�REVWDMD�QHN�YLåMHGLPHQ]LRQDOHQ�VYHW�QHRGYLVQR�RG�QDV��YHQGDU�PL�R�QMHPNRW�WDNHP�QH�YHPR�QL���2�QDåHP�SRMDYQHP�VYHWX�YHPR�OH�WR��NDU�QDP�SRQXMDMR�QDåL�PRçJDQL�LQ�]DYHVW��7LSD�YVH��]XQDQMH�� LQIRUPDFLMH�WHPHOMLWR�SUHGHODMR�SR�VYRMH� LQ�V� WHP�VH�]JRGED�]HOR�]DSOHWD��=DWR�]D�]GDM� OHXJRWRYLPR��GD�WXGL�IL]LNDOQHJD�SRMDYQHJD�VYHWD�QL�EUH]�]DYHVWL��QH�OH�REUDWQR�0HQLP��GD�MH�SUD]DYHVW�QDMSUHM�QHLQWHQFLRQDOQD�²�QH�QDQDåD�VH�QD�SUHGPHWH�]DYHVWL��� =$9(67� 2� 1(ÿ(0� �LQWHQFLRQDOQD� ]DYHVW�� MH� HYROXFLMVNHJD� L]YRUD� LQ� VH� SRMDYOMD� åHOH� SUL� �ORYHNX� WHUQDMYHUMHWQHMH�WXGL�SUL��QHNDWHULK��YLåMLK�VHVDOFLK��0RJR�H�MH�SULVRWQD�åH�SUL�GUXJLK�çLYDOVNLK�YUVWDK�²�]DYLVLRG� RSUHGHOLWYH�� NDM� VSORK� MH� ]DYHVW�� ,QWHQFLRQDOQD�� ]D� QDV� REL�DMQD� REOLND� ]DYHVWL� VH� UD]YLMH�� �H� MHPDNURVNRSVNL� RUJDQL]HP� VDPRVWRMHQ� JOHGH� QD� RNROMH�� YHQGDU� MH� Y� LQWHUDNFLML� ]� QMLP�� =DYHVW� R� QH�HP� MHODVWQD�SRVDPH]QL�RVHEL� NRW�RNYLU�QMHJRYLK�GXåHYQLK�SURFHVRY� LQ�QHSRVUHGQHJD�RNROMD�� GHOQR�SD�SUHUDå�DWXGL�Y�RNYLUH�.2/(.7,91(�]DYHVWL��ORYHåWYD�]�QDQDåDQMHP�QD�DUKHWLSH��JORERNH�NROHNWLYQH�Y]RUFH��ORYHåWYDDOL� QMHJRYLK� GHORY��� ,QWHQFLRQDOQD� ]DYHVW� VH� WL�H� ]D]QDYDQMD� LQ� UD]SR]QDYDQMD� Y]RUFHY�� SR]RUQRVWL� LQVSRPLQD�3RVHEQD�SULPHUD�LQWHQFLRQDOQH�]DYHVWL�VWD�%8'12�VWDQMH�]DYHVWL� LQ�6$1-$1-(� �NL� MH�SRJRVWR�DUKHWLSVNRSRJRMHQR���6SDQMH�EUH]�VDQM� WHU�SURVWR�VDQMDUMHQMH�SD�VWD�QHLQWHQFLRQDOQH�QDUDYH���HSUDY�]DQMX�YHOMDMR�YVLSUDYNDU�QDYHGHQL�SRJRML�1(=$9('12�MH�QD�PHML�PHG�SUD]DYHVWMR�LQ�LQWHQFLRQDOQR�]DYHVWMR��SD�WXGL�NROHNWLYQR��QH�]DYHGQR�YHUMHWQRSRWUHEXMH�RVQRYQH�LQIRUPDFLMVNR�IL]LNDOQH��PHGLMH��RQVWUDQ�LQGLYLGXDOQH�GXåHYQRVWL�LQ�PRçJDQRY��WDNR�NRWSUD]DYHVW��� /R�LWL� MH� WUHED� åH� 32'=$9('12� �)UHXG�� LQ� 35('=$9('12� �SRG� SUDJRP� ]DYHVWL��� 'RJDMDQMHPHG�VSDQMHP�LQ�VDPRGHMQR�YHGHQMH��QSU��YRçQMD��VWD�VHYHGD�QD�PHML�WHJD��NDU�LPHQXMHPR�]DYHVW��� 6$02=$9('$1-(�MH�]DYHVW�R�VDPHP�VHEL��-D]X���R�ODVWQL�]DYHVWL��'HLNPDQ���������7R�MH�YVDNGDQMD�]DYHVWY�RçMHP�VPLVOX��VSRVREQRVW�SUHSR]QDYDQMD�Y�]UFDOX��YHGQRVW�R�ODVWQL�GXåHYQL�LQ�WHOHVQL�GHMDYQRVWL��ÿORYHåNDYUVWD� MR�SRVHGXMH�Y�REL�DMQL�REOLNL�SR�QHNDWHULK�UD]LVNDYDK�åHOH�]DGQMLK�QHNDM� WLVR�OHWLM��3UHM�QDM�EL� OMXGMHLPHOL�VDPH�VHEH�]D��PDULRQHWH�ERJRY��GHPRQRY��VLO�QDUDYQHJD�LQ�QDGQDUDYQHJD�L]YRUD���EUH]�ODVWQH�YROMH�LQ]DYHGDQMD�VHEH�NRW�RGOR�XMR�HJD�GHMDYQLND�Y�WHP�QH]QDQHP�PLWL�QHP�RNROMX��� 96(2%6(*$-2ÿ$�=$9(67�� SRJRVWR� LPHQRYDQD� 75$16&(1'(17$/1$� DOL� .2=0,ÿ1$� ]DYHVW�� ]DREMHPDYVH� LQGLYLGXDOQH� ]DYHVWL� LQ� MH� WRUHM� NROHNWLYQD� GXKRYQD� QDGJUDGQMD� ]� LQGLYLGXDOQLP� L]KRGLå�HP�� �7XNDMPRUDP� SRXGDULWL�� GD� L]UD]� WUDQVFHQGHQWDOQD� ]DYHVW� QL� PLåOMHQD� Y� .DQWRYHP� VPLVOX� NRW� SRJRM� PRçQRVWL]DYHVWL��� 1DMSUHM� SRVDPH]QD� ]DYHVW� SUHVWRSL� VYRMH� PHMH� LQ� SUHLGH� Y� VNXSQR�� QHRPHMHQR� LQ� QHVNRQ�QR�LQIRUPDFLMVNR� LQ� GRçLYOMDMVNR� �IHQRPHQRORåNR�� SROMH��� =DYHVW� SRVWDQH� QHLQWHQFLRQDOQD�� QHQDYH]DQD� QDSUHGPHWH� ]DYHVWL�� WRUHM� ÿ,67$� =$9(67� 6$0$� 1$� 6(%,�� 1DPHVWR� ]XQDQMLK� SUHGPHWRY� ]DYHVWL� QDMSUHMYVNR�LMR� QRWUDQML� �SUHGPHWL�� ]DYHVWL�� GRçLYOMDPR� ODVWQH� GXåHYQH�� SUDY]DSUDY� VNRUDMGD� FHOR� QHYURQVNH� LQPRUHELWL� NYDQWQH� SURFHVH�� 1DWR� SULGH� GR� �GRçLYOMDQMD�� SRSROQH� HQRWQRVWL� VXEMHNWD� �]DYHVWL�� LQ� REMHNWD�]DYHGDQHJD��� 7XNDM� JUH� ]D� LQIRUPDFLMVNR� SRHQRWHQMH�� QH� IL]LNDOQR�� �HSUDY� VR� IL]LNDOQL� LQ� LQIRUPDFLMVNLSURFHVL�VRRGYLVQL��0LVWLN�DOL�PHGLWDQW�]�QHSRMPOMLYR� MDVQRVWMR�RE�XWL�FHORYLWR�SRHQRWHQMH� ODVWQHJD�GXKD�LQ�]XQDQMHJD��VYHWD��NL�SRVWDMDWD�]DQM�HQR�LQ�LVWR��1MHJRYR�WHOR�MH�EUçNRQH�QHVSUHPHQMHQR��VYHW�SUDY�WDNR��QDYLUWXDOQL�LQIRUPDFLMVNL�UDYQL��Y�]DYHVWL��SD�VH�PHMH�]DEULåHMR�9VHREVHJDMR�D� �NR]PL�QD�� ]DYHVW� MH� VNUDMHQ� SULPHU� SURFHVD� GYLJRYDQMD� UDYQL� ]DYHVWL�� 7UDQVFHQGHQFL�SUHVHJDQMX�NRQNUHWQHJD�VYHWD��SUHGKRGL�REL�DMQR�GROJD�SOHMDGD�VSUHPHQMHQLK�VWDQM�]DYHVWL� �&ODUN��������NL�VR�PLVWL�QD�åH�Y�VPLVOX�VNULYQRVWQHJD��QHUD]XPQHJD��QHQDYDGQHJD��7UDQVFHQGHQWDOQR�PLVWL�QR�VWDQMH]DYHVWL� SD� MH� RVYHWOMHQR� ]� QHL]PHUQR� MDVQRVWMR� LQ� RE�XWNRP� SRSROQHJD� VSORåQHJD� UD]XPHYDQMD� YVHJDREVWRMH�HJD��SUL��HPHU�RVWDQHMR� YVH�NRQNUHWQH� LQIRUPDFLMH� Y� R]DGMX��9VDN� �GHO�� ]UFDOL� FHORWR�� FHORWD�SD� MH]DVWRSDQD�Y�VOHKHUQHP��GHOX���YVH�Y�HQHP��HQR�Y�YVHP�.HU� JUH� SUL� WHP� ]D� YHOLNR� NRKHUHQFR� �]HOR� SRHQRVWDYOMHQR� SRYHGDQR�� YHOLNR� VRYSDGDQMH�� XMHPDQMH�Y]SRUHGQRVW��QHYURQVNLK��]QRWUDMFHOL�QLK�LQ��VXE�NYDQWQLK�SURFHVRY��MH�WUDQVFHQGHQWDOQD�]DYHVW�Y�WHVQL�]YH]LV� IXQGDPHQWDOQR� SUD]DYHVWMR�� 3UDY� ]DWR� VR� Y� VSUHPHQMHQLK� VWDQMLK� ]DYHVWL� PRçQL� UD]QL� SDUDSVLKRORåNLSRMDYL�� =D� �VXE�NYDQWQR� UDYHQ� MH� QDPUH� ]QD�LOQD� FHORYLWRVW� LQ� QHGHOMLYRVW�� NL� MH� NDUDNWHULVWL�QD� WXGL� ]D
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QHLQWHQFLRQDOQR� LQ� SUHGYVHP� NR]PL�QR� ]DYHVW�� �6XE�NYDQWQL� VYHW� �NYDQWQL� YDNXXP� DOL� �KRORJLEDQMH��� MHVNXSQR�YVHREVHJDMR�H�SURFHVXDOQR�L]KRGLå�H�YVHJD�REVWRMH�HJD��PDWHULMH�LQ�]DYHVWL��3HUXå������G��=D�Y]SRVWDYLWHY�WUDQVFHQGHQWDOQH�]DYHVWL�SD�MH�Y�QDVSURWMX�V�IXQGDPHQWDOQR�SUD]DYHVWMR�YHQGDUOH�SRWUHEHQ�ORYHåNL�GXK��NL�LQWHUDJLUD�V�IXQGDPHQWDOQR�SUD]DYHVWMR��7RUHM�JUH�SUL�HYROXFLML�YVHREVHJDMR�H�R]LURPD�W��L�NR]PL�QH� ]DYHVWL� QHPDUD� ]D� ]DRNURçHQMH� GROJH� ]DQNH� RG� QHLQWHQFLRQDOQH� SUD]DYHVWL� SUHN� LQWHQFLRQDOQH]DYHVWL� �NL� MH� ]DSROQMHQD� ]� PLVHOQLPL� SURFHVL��� GR� WUDQVFHQGHQWDOQH� �NL� SUHVHçH� PLVOL�� LQ� QDSRVOHG� GRNR]PL�QH� ]DYHVWL�� NL� SD� VH� ]QRYD� VNORSL� ]� L]KRGLå�QLPL� LQIRUPDFLMVNR�IL]LNDOQLPL� SURFHVL� LQ� MHPQRJRUDYHQMVND�WHU�KNUDWL�HQRWQD���=GL�VH�PL��GD�VH�ERPR�PRUDOL�V�WDNåQLPL�VXSHUSR]LFLMVNLPL�SDUDGRNVLVSULMD]QLWL�NRW�]�QHNDNåQR�SRVSORåHQR�NYDQWQR�VWYDUQRVWMR��6YHW�REVWDMD��NHU�MH�SDUDGRNVHQ��1D�GUXJL�VWUDQL�VSHNWUD�]DYHVWL�VH� LQWHQFLRQDOQD�]DYHVW�YVH�EROM�NRQNUHWL]LUD�R]LURPD�YHçH�QD�35('0(7(=$9(67,�� 1D]DGQMH� RVWDQH� OH� åH� SUHGPHW� ]DYHVWL� VDP� ²� SUHGPHW�� NL� VH� JD� ]DYHGDPR�� 1D� ]DYHVW� VDPRSR]DELPR��WDNR�NRW�MH�VWRULOD�UHGXNFLRQLVWL�QD�]QDQRVW�5HGXNFLRQLVWL�QD�]QDQRVW�MH�YHQGDUOH�]HOR�QDWDQ�QR�SURX�LOD�IL]LRORåNR�LQ�VLVWHPVNR�R]DGMH�]DYHVWL��3URFHVLSRPQMHQMD��UD]SR]QDYDQMD�Y]RUFHY��SRYH]RYDQMD�Y�UD]UHGH� LQ� LGHMQH�FHORWH� LGU��VR�YHå�H�UD]ORçHQL�]�PRGHOLQHYURQVNLK�PUHç�� 7L� NRPSOHNVQL� VLVWHPL� çLY�QLK� FHOLF� LQ� QMLKRYLK� SRYH]DY� �VLQDSV�� WYRULMR� VNXSQRVWL�� L]NDWHULK�L]UDå�DMR�QDGPDWHULDOQH�R]LURPD�YLUWXDOQH�VWUXNWXUH��DWUDNWRUML��QD�SRGREHQ�QD�LQ�NRW�OMXGMH�WYRULMRRUJDQL]DFLMH� LQ� GUçDYH�� 7HK� YLUWXDOQLK� RUJDQL]DFLM� Y� REHK� SULPHULK� QL� PRJR�H� UD]ODJDWL� EUH]� XSRåWHYDQMDPHGVHERMQLK� RGQRVRY� PHG� SRVDPH]QLNL�� RGQRVL� SD� NDNRYRVWQR� SUHVHJDMR� PDWHULMR� SRVDPH]QLNRY�� ÿHQHYURQH� LQ� VLQDSVH� SULPHUMDPR� ]� OHWDOLå�L� LQ� OHWDOL�� SRWHP� GXåHYQLP� SURFHVRP� XVWUH]D� SULPHUMDYD� ]OHWDOVNLP�SUHYR]RP�SRWQLNRY��LQIRUPDFLM���NL�MH�åHOH�ELVWYR�SURFHVD�1DERU�PRçQLK�VWDQM��SUHSUHGHQ�]�DWUDNWRUML�� MH�]D�QHYURQVNR�PUHçR�WR��NDU�MH�]D�çRJLFR�SUL�JROIX�]HPOMLå�HLJULå�D��SRVHMDQR�]� OXNQMDPL��æRJLFD��Y�SULPHUMDYL�QHYURQVNL�VLVWHP��VH�]DNRWDOL�Y�QDMEOLçMR� OXNQMR��Y]RUHF�DWUDNWRU���NHU�MH�WDP�QDMEROM�VWDELOQD��1HYURQVNL�Y]RUFL�DWUDNWRUML�SD�]DVWRSDMR�PHQWDOQH�UHSUH]HQWDFLMH�1HYURQVNH�PUHçH�LQ�NYDQWQL�VLVWHPL�VR�VL�JOHGH�VNXSLQVNH�VLVWHPVNH�GLQDPLNH��NL�MH�RGOR�LOQD�]D�REGHODYRLQIRUPDFLM��Y�VRURGX��9HQGDU�MH�]D�R]DYHå�DQMH�PLVHOQLK�SURFHVRY��NL�MLK�XGHMDQMD�QHYURQVND�PUHçD��YHUMHWQRSRWUHEHQ� WXGL� SRVHEHQ�SURFHV� ]OLYDQMD�NYDQWQLK�GHOFHY� LQ� SURFHVRY� Y�QHGHOMLYH� FHORWH� �NRKHUHQWQD� VWDQMDR]LURPD�WDNR�LPHQRYDQH�%RVH�(LQVWHLQRYH�NRQGHQ]DWH���3HUXå������F��.DNR� L]� WHK� LQIRUPDFLMVNR�ELRIL]LNDOQLK� VLVWHPVNLK� SURFHVRY� L]KDMD� ]DYHVW� VDPD� R]LURPD� NYDOLWHWH]DYHVWQHJD�GRçLYOMDQMD��QL�]QDQR��1DWDQ�QHMH�SRYHGDQR��QH�]QDPR�UD]ORçLWL��]DNDM�VYHW�GRçLYOMDPR�WDNR�NRWJD��]DNDM�GRçLYOMDPR�UGH�R�EDUYR�WDNR�NRW�MR��]HOHQR�WDNR�NRW�MR��QHNR�PHORGLMR�WDNR�NRW�MR��/H�L]� ODVWQHJDL]NXVWYD� YHPR�� NDNR� MH� LPHWL� �VYRMR�� ]DYHVW�� =QDQRVW� SD� QDP� åH� QH� ]QD� SRYHGDWL�� NDNR� MH� LPHWL� ]DYHVWVR�ORYHND�� NDNR� GRçLYOMD� VR�ORYHN�� NDNR� MH� ELWL� RQ�� 1D� SULPHU�� ]GUDYQLN� V� SRPR�MR� ]QDQVWYHQLK�PHULOQLKPHWRG�QH�PRUH�]DQHVOMLYR�XJRWRYLWL��DOL�EROQLN�UHV��XWL�WR��NDU�SUDYL��GD��XWL��1HNDWHUL�EROQLNL�WUGLMR��GD�VRGYLJQLOL�URNR�QD�SR]LY���HSUDY�YVL�YLGLMR��GD�MH�QLVR��1HNDWHUL�OMXGMH�WUGLMR��GD��YLGLMR�DXUR���D�NDNR�VH�ODKNRRVWDOL�SUHSUL�DMR�Y�WR"�3RGREQLK�]DSOHWHQLK�SULPHURY�MH�YHOLNR�6�SRPR�MR�]QDQRVWL�SULEOLçQR�YHPR��NDNR�PRçJDQL�SULSUDYLMR�QHNR�RE�XWMH��L]�ODVWQLK�L]NXåHQM�YHPR��NDNR�MHRE�XWLWL�� QH� YHPR� SD� �DQDOLWL�QR��� NDM� MH� RE�XWMH� LQ� ]DNDM� MH� WDNåQR�� NRW� MH�� 1DUDYD� NDNRYRVWL� ]DYHVWQHJDGRçLYOMDQMD�MH�NRQ�QR�SRVWDYOMHQD�NRW�SHUH�H�RGSUWR�YSUDåDQMH�WXGL�]XQDM�ILOR]RILMH��7XFVRQ,,��������
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�9VH�Y�HQHP��HQR�Y�YVHP��SRVWDMD�YVH�EROM� WUGQD�� HNVSHULPHQWDOQR� LQ� WHRUHWL�QR�SRGNUHSOMHQD�XJRWRYLWHY�7XGL� L]YRU� ]DYHVWL� ODKNR� Lå�HPR� Y� WHM� &HORWL�� QH� SD� WXGL� QMHQLK� NRQNUHWQLK�PDQLIHVWDFLM� LQ� YVHELQ�� ,]YRUVOHGQMLK�RVWDMD�VNULYQRVWHQ�SUDY�WDNR�NRW�YLU�RVQRYQHJD�]ORPD�VLPHWULMH���VWYDUMHQMD���'HOL�NR]PL�QH�PUHçH�WRUHM�QHNDNR�NRODSVLUDMR�GUXJ�GUXJHJD��6DP�PHKDQL]HP�NRODSVD��L]REOLNRYDQMD�Y]RUFDL]� QHXGHMDQMHQHJD� R]DGMD�� MH� YVDM� QD�HORPD� ]QDQ� LQ� VSRPLQMD� QD� SULNOLF� VSRPLQD� L]� QHYURQVNH� PUHçH�6DPR]DRNURçHQH� LQWHUDNFLMVNH� PUHçH� QDV� SULYHGHMR� VLFHU� JORERNR�� D� QLNROL� GR� NRQFD�� VDM� QH� PRUHPRUD]XPHWL��NDNR�ODKNR�VRELYDMR�]�QHGHOMLYR�FHORWR��Y�NDWHUR�R]LURPD�V�NDWHUR�VR�]OLWH�3UL� ]DYHVWQL� GXåHYQL� LQIRUPDFLML� QLNROL� QH� PRUHPR� ]UHGXFLUDWL� YVHJD� QD� LQIRUPDFLMR� R]LURPD� VLVWHPVNRNLEHUQHWLNR� VDPR�� VDM� MH� LQIRUPDFLMD� YHGQR� NRUHOLUDQD� V� FHORWQLP� VWDQMHP�� NL� JD� ]DVWRSD�� 2EVWDMD� WRUHMGLQDPL�QD�NRKHUHQFD�R]LURPD�VLQKURQL]DFLMD�GHOD��NL� LPD� YORJR� LQIRUPDFLMH�� V� FHORWR� �.DIDWRV�	�1DGHDX�������äH� YHGQR� MH� DNWXDOQR� YSUDåDQMH�� DOL� YLåML� RUJDQL]PL� ]DUHV� SUHPRUHMR� QHPDWHULDOQHJD� GXKD� LQ� QRWUDQMRYLWDOQRVW� �LPHQRYDQR� çLYOMHQMVND� VLOD�� HODQ� YLWDO�� �,�� -HUPDQ�� �������0HQLP�� GD� EUH]� WH� WHOHRORåNH� YVHELQH�ORYHND�QL� LUHGXFLELOQHJD�-D]D��VPRWURY��QDPHQRY��FLOMHY��1DVOHGQML�SULPHUL�QDM�RVOLNDMR�SULVRWQRVW�QH�HVDVNULWHJD�LQ�åH�QH]QDQHJD��NL�MH�SURFHVXDOQR��PQRJRSODVWQR�LQ�KNUDWL�FHORVWQR�+DOO� SRUR�D� R� OMXGHK� ]�PQRJRWHULPL� RVHEQRVWPL��.R� WDN� �ORYHN� SUHNORSL� L]� HQH� RVHEQRVWL� Y� GUXJR�� ODKNRWHPX�VOHGLMR�WXGL�WHOHVQH�IXQNFLMH�LQ�SUHVQRYD�²�WDNR�MH�EROQLN�GLDEHWL�HQ�Y�SUYL�RVHEQRVWL��SUHQDSHW�Y�GUXJL�Y�WUHWML�SD�MH�YVH�Y�UHGX��1DGDOMH�VH�VSRPQLPR��GD�QDYDGQR�]ODKND�JRYRULPR�SR�WHOHIRQX�]�GUXJLP��ORYHNRP�]�DYWRPDWVNR�WDMQLFR�SD�SUHFHM�WHçH�LQ�QHWHNR�H��9�WLVWHP�WUHQXWNX�PDQMND�QHNDM��NDU�EL�QDP�PHG�ORYHåNLVWLN�FHOR�QD�GDOMDYR�JRWRYR�GDO��7R�SD�QL�OH�NRJQLWLYQD�LQIRUPDFLMD��NL�MR�]�]DPXGR�SUHQHVH�WXGL�DYWRPDWVNDWDMQLFD��WHPYH� åLUåL���GXKRYQRHQHUJHWVNL�QDERM��9�WHP�VWROHWMX�HNVSHULPHQWDOQLK�]QDQRVWL�VPR�]DQHPDULOL�GHMVWYR��GD�SUHPRUH�WXGL�VDP��ORYHåNL�RUJDQL]HPRE�XWOMLYH�1275$1-(�0(5,/1(�6,67(0(��NL�VR�SUHFHM�EROM�VXEWLOQL�NRW�XPHWQH�PHULOQH�QDSUDYH�LQ�LPDMREROM� DOL�PDQM� QHSRVUHGHQ�GRVWRS�GR� ]DYHVWL��'RVOHM� VLFHU� QLVPR�PRJOL� YHGQR� HQROL�QR�XJRWRYLWL�� NDM� QDPJRYRULMR��YHQGDU�QH�VPHPR�L]OR�DWL�PRçQRVWL��GD�QHNDWHUL�OMXGMH�WR�LQWXLWLYQR�]PRUHMR�
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9� WHP� GHOX� ERGR� SRGUREQHMH� SULND]DQH� QHNDWHUH� SRVHEQH� IL]LNDOQH� WHRULMH�� NL� VH� XSRUDEOMDMR� NRWQDWXUDOLVWL�QD�UD]ODJD�RVQRY�]DYHVWL��SUHGYVHP�%RKPRYD�LQ�3HQURVHRYD��7L�GYH�WHRULML�ERP�WXGL�QDMSRJRVWHMHXSRUDEOMDO�Y�QDVOHGQMLK�SRJODYMLK�9LUWXDOQH� VWUXNWXUH� VR� SUYL� NRUDN� RG� ELRORåNLK� QHYURQRY� LQ� Y]RUFHY� SURWL� YLåMLP� GXåHYQLP� SURFHVRP� LQ]DYHVWL��9HQGDU�VH�]DYHVWL�NRW�WDNH�åH�QLVR�GRWDNQLOH���HSUDY�MH�]DYHVW�JRWRYR��LVWR�LPSOLFLWHQ�SURFHV��=DYHVWSRWUHEXMH�GLQDPLNR�SRVHEQH�YUVWH�²�UHNXU]LYQR�LQ�VDPRYVHERYDOQR�.RPSOHNVQL�VLVWHPL�GHOXMHMR�QD�YVHK�VYRMLK�QLYRMLK�KNUDWL��7XGL�]DYHVW�VDPD�MH�SURFHV�QD�YH� UDYQHK��/DKNRQSU��JRYRULPR�R�YVHREVHJDMR�L� �WUDQVFHQGHQWDOQL��]DYHVWL�DOL�SD�R�RVUHGRWR�HQL�]DYHVWL��6OHGQMD��YVDNGDQMDLQWHQFLRQDOQD� ]DYHVW�� MH� GLQDPL�QL� JHVWDOW� ]HOR� YLVRNHJD� UHGD� V� IHQRPHQDOQR� YVHELQR�� NL� ODKNR� ]D�DVQRL]JLQH��QSU��RE�SRåNRGEL��ORYHN�]JXEL�]DYHVW���3UHGYVHP�WD�GUXJL�SULPHU�NDçH��GD�]DYHVWL�QH�YHOMD��LVNDWL���OH�Y�QHNHP��RQRVWUDQVWYX���WHPYH� SUHM�Y�SRVHEQLK��IUDNWDOQLK�SURFHVLK��Y]GROç�SRWL��NL�VR�SRGREQH�WLVWLP�SR�W�L��0RHELXVRYHP�WUDNX�.DM�SD�WUDQVFHQGHQWDOQD�]DYHVW�VDPD�QD�VHEL"�$OL�MH�FHOR�QHNDM�SULPDUQHJD��IXQGDPHQWDOQHJD"�$OL�MH�QXMQRSUHLWL� SUL� LVNDQMX� �L]YRUD�� R]LURPD� �QRVLOFD�� ]DYHVWL� QD� QLYR� NYDQWQH� WHRULMH� SROMD� DOL� ]DGRå�DMR� çHQHYURSVLKRORåNL� SURFHVL� ²� VHYHGD� LPSOLFLWQL� QD� YLVRNR� YLUWXDOQHP�QLYRMX"�8JRWRYLOL� VPR� çH�� GD� VYRM� SUDYLSRPHQ�SUL�]DYHVWL�GRELMR�QHYURQVNL�LQ��VXE�NYDQWQL�SURFHVL�åHOH�Y�Y]DMHPQL�PHGLJUL�1D� QHOLQHDUQH� VDPRLQWHUDNFLMH� RSR]DUMDMR� WXGL� Y� NYDQWQL� NURPRGLQDPLNL� �Y� JOXRQVNHP� SROMX��� �Hå� GD� VRPRUHELWL�RGJRYRUQH�]D�VDPR]DYHGDQMH��+DJHOLQ���������������6DPRLQWHUDNFLMD�QDM�EL�SRY]UR�LOD�GLQDPL�QRUHDNFLMR�SROMD�QD�VYRMR� ODVWQR�SULVRWQRVW��2GSUWD�RVWDMD�QDWDQ�QD�RSUHGHOLWHY��Y�NDNåQHP�VPLVOX�EL�VH� WRGRJDMDOR�R]LURPD�DOL�UHV�JUH�]D�]YH]R�]�]DYHVWMR��6DPRLQWHUDNWLYQL�VSRQWDQL�]ORP�VLPHWULMH�QDM�EL�WXGL�SRUXåLOSUYRWQR�JOREDOQR� UDYQRYHVMH� LQ�KRPRJHQRVW� WHU�VSURçLO�SURFHVH� WYRUEH�GHOFHY�� LQWHUDNFLM�PHG�QMLPL� LQ� YVHNRPSOHNVQHMåLK�YH]DQLK�VLVWHPRY��,PSOLFLWQL�VRREVWRM��VXSHUSR]LFLMD��YVHK�PRçQLK�REOLN�VH�V WHP�VSUHYUçH�YHNVSOLFLWQR�UHDOL]DFLMR�GROR�HQLK�REOLN�2�WDNåQLK�SURFHVLK�VDPLK�VHYHGD�ODKNR�JRYRULPR��QH�PRUHPR�SD�VH�SUHSUL�DWL��DOL�VR�GHMDQVNR�SRYH]DQL�]]DYHVWMR��=GL�VH��GD�LPDMR�UD]LVNDYH�VRGREQH�IL]LNH�LQ�SRUR�LOD�PHGLWDQWRY�R]LURPD�PLVWLNRY�YVH�YH� VNXSQLKREHOHçLM��1HGYRPQR�JUH�]D�QHNDNåQR�NRUHODFLMR��YHQGDU�NDY]DOQLK�LQ�UD]ODJDOQLK�]DNOMX�NRY�QL�PRJR�H�GDMDWL�&DSUD���������7DNR�ER�SUREOHP�]DYHVWL�YHUMHWQR�åH�RVWDMDO�]DYLW�Y�VNULYQRVW��SRVHEQR�JOHGH�NYDOLM��PLVWL�QDVWDQMD�MLK�QH�UD]MDVQMXMHMR���1HLQWHQFLRQDOQD�]DYHVW�MH�GRVWRSQD�Y�QHSRVUHGQL�VLQWHWL�QL�L]NXåQML�NRW�QDMYLåMDUDYHQ� ]DYHVWL� LQ� NRUHODW� NYDQWQL� FHORYLWRVWL�� Y� QLçMLK� VWDQMLK� ]DYHVWL� SD� ]ORP� VLPHWULMH� ]DEULåH� PRçQRVWLDQDOLWL�QHJD� ]DVOHGRYDQMD� QDUDYH� IRNXVLUDQH� �LQWHQFLRQDOQH�� ]DYHVWL�� 9H�LQD� PHQL�� GD� Y� WUHQXWNXVSR]QDYDQMD� DOL� ]DYHGDQMD� QH� PRUHPR� GRMHWL� WDLVWR� VSR]QDYDQMH� DOL� ]DYHGDQMH� VDPR� �QHNDNåQR� QD�HORQHGROR�HQRVWL���7R�VH� ODKNR�]JRGL� HGLQROH�RE�SRSROQHP�SRHQRWHQMX�]DYHGDQHJD� LQ�]DYHGDMR�HJD��NR� L]JLQHNDNUåQDNROL� UD]OLND� LQ� DYWRQRPQRVW� HQHJD� DOL� GUXJHJD�� 7R� SD� SUHVHJD� ]QDQRVW� NRW� ORJL�QR� LQ� DQDOLWL�QRLQWHUVXEMHNWLYQR�GHMDYQRVW��-H�V�WHP�WXGL�VDPR]DYHGDQMH�VDPR�WUDQVFHQGLUDQR"�7HGDM�EL�GYRVPHUQR�YHOMDOR�]DYHVW�R]LURPD�]DYHGDQMH� MH�VDPR]DYHGDQMH��=DYHVW�VDPD�QD�VHEL�EL�SRWHPWDNHP�QXMQR�ELOD�SRHQRWHQD�]YVR�HQHUJLMR��PDWHULMR��� LPSOLFLWQLP��PRçQLP��LQ�HNVSOLFLWQLP��QXMQLP��Y�HQR�SUDVXEVWDQFR�DOL�SUDL]YRU��7DSUDVXEVWDQFD��NL�LPD�PQRJR�UD]OL�QLK�LPHQ��EL�UD]SDGDOD�Y�VYRMH�SRVDPH]QH�SURMHNFLMH��NRW�MLK�GRMHPDPRPL��WR�VSRPLQMD�QD�6SLQR]R��9VHNDNRU�SD� MH�REL�DMQD� LQWHQFLRQDOQD� ]DYHVW� �]DYHVW�R�QHNHP�Y]RUFX�� LQ� ORNDOQR�� RVHEQR� VDPR]DYHGDQMHQHNDM�� NDU� MH� OR�HQR� RG� WUDQVFHQGHQWDOQH� ]DYHVWL�� 3UL� YVDNGDQMHP� VDPR]DYHGDQMX� �ORYHND� JUH� ]DVHNXQGDUQR�VDPR]DYHGDQMH�NRW�VDPRQDQDåDQMH�²�NRW�UHNXU]LYHQ�SURFHV��NL�QDVWRSL�NRW�SRVOHGLFD�UD]SDGDNRPSOHNVQHJD�VLVWHPD�Y�VSHNWHU�OR�HQLK�UDYQL��7HPX�SD�ER��NRW�MH�ELOR�UH�HQR��QDMEUç�WUHED�VOHGLWL�WXGL�YRNYLUX�WHRULMH�NDRVD�3UL�DQDOLWL�QHP� LVNDQMX� LQ�SRVNXVLK� IL]LNDOLVWL�QHJD� �PRGHOLUDQMD�� ]DYHVWL� VPR� åHOH�QD� ]D�HWNX�� VSORK� SULNYDOLMDK�� 3ULPHUMDYD� ]� LQWURVSHNFLMR� MH� SUL� WHP� QXMQD�� LQ� VLFHU� NRW� LVNDQMH� IL]LNDOLVWL�QR�LQIRUPDFLMVNR�IHQRPHQRORåNLK�NRUHODWRY�%RKPRYD�NYDQWQD�WHRULMD� LQ�VLQHUJHWVNH�QHYURQVNH�PUHçH�VL�GHOLMR�VNXSQR� ODVWQRVW��HNVSOLFLWQR� UHDOL]LUDQVLVWHP� Y� REHK� SULPHULK� QRVL� åH� YVR� QDGJUDGQMR� LPSOLFLWQR� UHDOL]LUDQLK� VWUXNWXU�� /H� QDPLJQLPR�� GD� YVLQHUJHWLNL�LPSOLFLWQH�VWUXNWXUH�RUJDQL]LUD�GHMDYQRVW�W��L��SDUDPHWURY�XUHMHQRVWL��Y�NYDQWQL�PHKDQLNL�SD�WRYORJR�LJUDMR�YHUMHWQRVWQL�NRHILFLHQWL�]D�ODVWQH�IXQNFLMH�1HYURQVNL� Y]RUFL� Y�PDWHPDWL�QHP� IRUPDOL]PX� GRNDM� XVWUH]DMR� NYDQWQLP� ODVWQLP� IXQNFLMDP�� 5D]OLND� MH� YUDYQL�R]LURPD�Y�QDUDYL�RVQRYQHJD�HOHPHQWD�VLVWHPD��9�SUYHP�SULPHUX�MH�WR�çLY�QD�FHOLFD��QHYURQ���Y�GUXJHPSD�VR�WR�QHNL��GHOFL��DOL�UDMH��WR�NH��QD�VXENYDQWQHP�QLYRMX��NRW�SULND]XMH�%RKP���9]RUFL�NRW�NRQILJXUDFLMHVWDQM�QHYURQRY�Y�PUHçL�SD�QLVR� OH�HNVSOLFLWQH� WYRUEH��PDUYH� GRELMR�VYRM�SRPHQ�åHOH� Y�RGQRVX�GR�GUXJLKNRQILJXUDFLM��äHOH�GHMVWYR��GD�MH�QHN�Y]RUHF�EROM�VWDELOHQ�RG�GUXJHJD�DOL�GD�MH�EROM�SRGREHQ�GUXJHPX�Y]RUFLNRW�WUHWMHPX�LSG���GDMH�GROR�HQHPX�Y]RUFX�GROR�HQR�YORJR��3RPHPEHQ�QL�WRUHM�Y]RUHF�VDP��WHPYH� QMHJRYRPHVWR� Y� NRQWHNVWX� GUXJLK� Y]RUFHY� LQ� VLVWHPD� NRW� FHORWH�� 1HN� Y]RUHF� ODKNR� SULYOD�L� PQRJH� GUXJHNRQILJXUDFLMH�� WDNR�GD�VH� OH�WH�YVH�EROM�SUHWYDUMDMR�YDQM��=DWR�UH�HPR��GD� MH� WDN�Y]RUHF�DWUDNWRU�VLVWHPVNH
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GLQDPLNH�LQ�SUHGVWDYOMD�PLQLPXP�HQHUJLMH�²�VWDELOQR�VWDQMH�3RPHPEQH� WRUHM� QLVR� UHDOL]DFLMH� Y]RUFHY� SUHN� DNWLYQRVWL� SRVDPH]QLK� QHYURQRY�� NL� WYRULMR� Y]RUHF�� WHPYH�YHOLNRVWL�QMLKRYLK�REPR�LM�DWUDNFLMH�LQ�QMLKRYD�VWDELOQRVW�QDVSURWL�GUXJLP�Y]RUFHP��7DNL�DWUDNWRUML��NL�VR�çHYLUWXDOQH� WYRUEH��SD�VH�SRWHP�DVRFLDWLYQR�SRYH]XMHMR�Y� LPSOLFLWQH�KLHUDUKL�QH�VWUXNWXUH��9]RUHF� LPD� WRUHMGYH�PDQLIHVWDFLML��MH�NRQILJXUDFLMD�PDWHULDOQLK�QHYURQRY�LQ�MH�DWUDNWRU�WHU�VWDQMH�]�PLQLPDOQR�HQHUJLMR�JOHGHQD�GUXJH�PRçQH�NRQILJXUDFLMH��3UYD�PDQLIHVWDFLMD�MH�HNVSOLFLWQD��GUXJD�SD�MH�LPSOLFLWQD�R]LURPD�YLUWXDOQD�1DYDGQR�Y]RUFL�]D�UD]OLNR�RG�REL�DMQLK�NRQILJXUDFLM�SUHGVWDYOMDMR�QHNR�YVHELQR��LPDMR�QHN�SRPHQ���VDM�VR�VHOH�V�VWDOQLP�SRWUMHYDQMHP�UHDOQHJD�RNROMD�ODKNR�VWDELOL]LUDOL��9]RUFL�VR�JHVWDOWL�²�NYDOLWDWLYQR�QRYH�VWUXNWXUH�QH�OH�YVRWH�RVQRYQLK�HOHPHQWRY��1MLKRY�SRPHQ�QL�]DVWRSDQ�Y�QMLKRYL�PDWHULDOQL�UHDOL]DFLML��WHPYH� Y�QMLKRYLKPHGVHERMQLK��NR�UHODFLMDK�LQ�WUDQVIRUPDFLMDK��DVRFLDFLMDK���3RPHQ�WRUHM�L]YLUD�L]�QDGPDWHULDOQH�SURFHVXDOQHQDUDYH�� VDM� MH� IXQNFLMD� QRWUDQMLK� NRQWHNVWXDOQLK� RGQRVRY� YVHJD� VLVWHPD�� 6� WHP� MH� QHRGYLVHQ� RGLPSOHPHQWDFLMH��NRW��YVDM�]D�WD�SULPHU��SUDYLOQR�WUGL�IXQNFLRQDOL]HP�%RKP�Y�NYDQWQHP�VLVWHPX�QDMGH��XUHMHQH�VHNYHQFH�]DYLMDMR�LK�LQ�UD]YLMDMR�LK�VH�GRPHQ��VWUXNWXU����'HOHFQDPUH� QL� NRPSDNWQD� JLEDMR�D� VH� VWUXNWXUD�� WHPYH� �Y]RUHF��� NL� VH� YHGQR� ]QRYD� UHVRQDQ�QR� XVWYDUMD� YQRYLK� RNROLå�LQDK� ��SURVWRUVNR� SUHPDNQMHQ��� NRW� LPSOLFLWQD� ODVWQRVW� FHOHJD� VLVWHPD�� 9� WHRULML� QHYURQVNLKPUHç� SD� JRYRULPR� R� DVRFLDWLYQLK� YHULJDK�� NDWHULK� �OHQL� �Y]RUFL�� VH� VSURWL� XVWYDUMDMR� V� SDUDOHOQR�GLVWULEXLUDQLP�SURFHVRP�3RGUREQR� VPR� çH� SUHJOHGDOL� UD]ODJR� PLNURNRJQLWLYQLK� SURFHVRY� QD� UDYQL� QHYURQVNH� PUHçH�� 1MLKRYRSRVSORåLWHY� RG� ELRORåNLK� QHYURQRY� QD� GUXJH� PRçQH� IRUPDOQH� QHYURQH� �WXNDM� NYDQWQH�� ODKNR� RSUDYLPR� ]QDVOHGQMR�JURER�.25(6321'(1ÿ12�35(*/('1,&2��NL�ER�VOXçLOD�SUL�UD]XPHYDQMX�QDVOHGQMLK�SRJODYLM�$��.RGLUDQMH�REMHNWD�]DYHVWL ²�WHJD��NDU�MH��Y�]DYHVWL��x QHYURQVND�UDYHQ��Y]RUHF�Y�6,67(08�1(952129x NYDQWQD�UDYHQ��ODVWQD�YDORYQD�IXQNFLMD��XVWUH]QD�NYDQWQHPX�NRKHUHQWQHPX�VWDQMX��HNVSOLNDWQL�UHG�SR%RKPX�%��6SRPLQ�x QHYURQVND�UDYHQ��Y]RUFL�Y�6,67(08�6,1$37,ÿ1,+�9(=,��]DNRGLUDQL�]�PHGVHERMQLPL�NRUHODFLMDPLx NYDQWQD�UDYHQ��683(532=,&,-$�R]LURPD�,17(5)(5(1&$�ODVWQLK�YDORYQLK�IXQNFLM��LPSOLNDWQL�UHG�SR%RKPX�2EH�]JRUQML�UDYQL�VSUHPOMD�SUHVWUXNWXULUDQMH�DWUDNWRUMHY�²�9,578$/1(�UDYQL�&��8�HQMH��SURFHV�635(0,1-$1-$�-$.267,�6,1$37,ÿ1,+�9(=,�SRG�YSOLYRP�QRYLK�GUDçOMDMHY�L]�RNROMD'��5D]SR]QDYDQMH� Y]RUFD�� UHNRQVWUXNFLMD�QHYURQVNHJD� Y]RUFD�DWUDNWRUMD� Y� VLVWHPX� QHYURQRY�� NL� MR� VSURçLSRMDY�XVWUH]QHJD�REMHNWD�Y�RNROMX��VLVWHP�SUL�WHP�QDMGH�HQHUJLMVNL�PLQLPXP�(��5D]XPHYDQMH�� DVRFLDWLYQD� VLQWH]D�QHYURQVNLK� DOL� NYDQWQLK� Y]RUFHY�DWUDNWRUMHY� QLçMHJD� UHGD� Y� JHVWDOWQLY]RUHF�DWUDNWRU��Y�NYDOLWDWLYQR�QRYR�HQRWR��QD�RVQRYL�NRQWHNVWXDOQHJD�YSOLYD�²�PHGVHERMQHJD�LQWHUDJLUDQMD�SULPHUMDQMD��PQRçLFH�Y]RUFHY)��+LHUDUKL�QH�VWUXNWXUH�Y]RUFHY�x VHVWDYOMDQMH�Y]RUFHY�VSUHPOMD�REOLNRYDQMH�QRYLK�JHVWDOWQLK�DWUDNWRUMHY�YLåMHJD�UHGD��QHYURQVNLK�DOLNYDQWQLK���NL�VR�QHUHGXNWLELOQLx IUHNYHQ�QH�VNORSLWYH�RVFLOLUDMR�LK�IRUPDOQLK�QHYURQRYx PQRJRQLYRMVNH�IUDNWDOQH�VWUXNWXUH�QHYURQVNH��NYDQWQH�LQ�YLUWXDOQH�QDUDYH*��3UHKRGL�VSRPLQ�²�]DYHVW�x QHYURQVND�UDYHQ��SULNOLF�R]LURPD�UHNRQVWUXNFLMD�Y]RUFD�Y�VLVWHPX�QHYURQRY��SRYRG�MH�QDYDGQR�YSOLY�RNROMDQD�VHQ]RUQH�QHYURQH��NL�SUHN�VLVWHPD�VLQDSV�SRY]UR�LMR�VSHFLIL�QR�LQWHUDNFLMR�PHG�DVRFLDWLYQLPL�QHYURQLWHU�QMLKRYR�]DVQRYDQMH�RNROMX�VSHFLIL�QHJD�Y]RUFD�x NYDQWQD�UDYHQ���NRODSV�YDORYQH�IXQNFLMH���SUHKRG�LPSOLNDWQL�UHG�²�HNVSOLNDWQL�UHG6RURGQD�IL]LRORåND�VWDQMD�VR��NDçH��SRGODJD�1(=$9('1(*$�LQ�32'=$9('1(*$��GUXJL� L]UD]� MH�PLåOMHQ�Y)UHXGRYHP�VPLVOX��SUYL�SD�Y�åLUåHP���9HQGDU�SRG]DYHGQHJD�LQ�QH]DYHGQHJD�QL�PRJR�H�MDVQR�RPHMLWL�OH�QDVLVWHP� VLQDSV� DOL� QD� NYDQWQR� LQWHUIHUHQFR�� =DQHVOMLYR� MH� OH� WR�� GD� SRG]DYHGQL� LQ� QH]DYHGQL� SURFHVL� QHSUHVHçHMR�SUDJD��NL�EL�YRGLO�N�UHNXU]LML�LQ��EXGQHPX���]DYHVWQHPX��VDPRQDQDåDQMX�+��.RUHVSRQGHQFD�PDWHPDWL�QR�IL]LNDOQHJD�IRUPDOL]PD�x QHYURQVNL�Y]RUHF��NRQILJXUDFLMVNL�YHNWRUx NYDQWQL�Y]RUHF��YDORYQD�IXQNFLMD�9�REHK�SULPHULK�SRVDPH]QD�NRPSRQHQWD�XVWUH]D�DNWLYQRVWL�SRVDPH]QHJD�QHYURQD�Y�Y]RUFX�²�QHYURQ�MH�NDPHQ�HN�Y�PR]DLNX���QHYURQVNL�Y]RUHF�MH��PR]DLN���DWUDNWRU�SD�SUHGVWDYOMD�NRQWHNVWXDOQR�UD]SR]QDQRVOLNR��x QHYURQVNL�VSRPLQ��+HEERYD�NRUHODFLMVND�PDWULND��SRVDPH]QL�HOHPHQW�PDWULNH�XVWUH]D�SUHSXVWQRVWLSRVDPH]QH�VLQDSVH�²�WD�NRGLUD�VWRSQMR�NRUHODFLMH�PHG�NRPSRQHQWDPD�GYHK�Y]RUFHY�
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x NYDQWQL�VSRPLQ��PDWULND�*UHHQRYLK�IXQNFLM�²��NRUHODFLMVND�PDWULND��NRPSRQHQW�NYDQWQLK�YDORYQLKIXQNFLM��NL�RSLVXMH�LQWHUDNFLMHx SULNOLF�L]�VSRPLQD�Y�]DYHVW��'UDçOMDM�L]�RNROMD�RSLåHPR�V�W��L��YKRGQLP�YHNWRUMHP��NL�VH�SRPQRçL�VVSRPLQVNR��+HEERYR�NRUHODFLMVNR�R]LURPD�*UHHQRYR��PDWULNR��GD�GRELPR�L]KRGQL�YHNWRU�²�WR�MH�DGDSWLUDQRQRYR�QHYURQVNR���NYDQWQR�VWDQMH��NL�MH�VXSHUSR]LFLMD�VWDUHJD�]DSLVD�Y�VLVWHPX�VLQDSV���LQWHUDNFLM��WR�MHL]NXåHQM�R]LURPD�SUL�DNRYDQM��LQ�GHMDQVNHJD�VWDQMD�Y�RNROMX�
����� +2/2*5$)6.,�02'(/,�6,67(06.2�352&(68$/1(*$�2=$'-$�=$9(67,

3RND]DOL� ERPR�� GD� LPDMR� YVL� KROLVWL�QL� PRGHOL� ELRIL]LNDOQHJD� R]DGMD� GXKD� LQ� ]DYHVWL� VNXSQD� REHOHçMD�1DMYLGQHMåL� L]PHG� WDNLK�PRGHORY� VR�� %RKPRYD� WHRULMD� NYDQWQLK� LPSOLNDFLM� �%RKP�� ������ %RKP� 	� +LOH\��������3ULEUDPRYD�KRORQRPVND�WHRULMD�PRçJDQRY��3ULEUDP���������KRORJUDIVNH�WHRULMH�GXåHYQRVWL�LQ�YHVROMD�5XVVHO�� ������ &DSUD�� ������� 6WDSSRYD� LQWHUSUHWDFLMD� NYDQWQH� PHKDQLNH� V� 6�PDWULNR� �6WDSS�� �������ERRWVWUDS�� WHRULMD� �&KHZ�� ������ )UDXHQIHOGHU�� ������ LQ� QHQD]DGQMH� SRVSORåLWYH� DVRFLDWLYQLK� WHUVLQHUJHWVNLK� QHYURQVNLK� PUHç� �+DNHQ�� ������ .RKRQHQ�� ������ +LQWRQ� 	� $QGHUVRQ�� ������� 2VQRYQLPDWHPDWL�QL�SULQFLSL� WHK�PRGHORY�VR�YVHOHM��NROHNWLYQR�VLVWHPVNR�SURFHVLUDQMH� �SDUDOHOQR�GLVWULEXLUDQR� LQVLQWHWL�QR��� KROL]HP� �GHORYDQMH� HOHPHQWRY� VLVWHPD� SR� QD�HOX� �YVL� ]D� HQHJD�� HGHQ� ]D� YVH��� LQ� QHORNDOQD�KRORJUDIVND��]DVWRSDQRVW�LQIRUPDFLMVNH�YVHELQH�SR�QD�HOX��YVH�Y�HQHP��HQR�Y�YVHP���0RGHOL�VH�UD]OLNXMHMRSR� UD]OL�QLK� WHçLå�LK� VYRMLK� SULVWRSRY� LQ� SR� VYRMHP� L]YRUX�� SR� QLYRMX� REUDYQDYH� �IL]LNDOQL�� ELRORåNL�QHYURSVLKRORåNL��LQ�SR�QD�LQX�PRGHOVNH�L]YHGEH��NYDQWQR�IL]LNDOQD��RSWL�QD��QHYURIL]LRORåND��UD�XQDOQLåND�SVLKRORåND���/DVWQRVWL�UD]OL�QLK�PRGHORY�VH�SUHSOHWDMR�LQ�VH�UHNRQVWUXLUDMR�QD�]HOR�UD]OL�QLK�QLYRMLK�'DYLG�%RKP�Y�NQMLJL� �:KROHQHVV�DQG�,PSOLFDWH�2UGHU�� �%RKP��������SROMXGQR�SUHGVWDYOMD�VYRM�SRJOHG�QDSUREOHPH� GXKD� LQ� ]DYHVWL� VNR]L� NYDQWQR� WHRULMR�� 9HQGDU� QH� XSRUDEOMD� �NODVL�QHJD�� SULVWRSD� NYDQWQHPHKDQLNH�� WHPYH� MR� GRMHPD� QD� UDYQL� NRPSOHNVQHJD� VLVWHPD�� Y� SRJRMLK� ]HOR� YLVRNLK� HQHUJLM� LQUHNRQVWUXLUDQH�VLPHWULMH��3RVHEHM�SRXGDUMD�FHORVWQR�VRRGYLVQRVW��=D�SRQD]RULWHY�SDUDOHOQR�GLVWULEXLUDQHJDSURFHVD��NL�]D]QDPXMH�NYDQWQL��PHGLM���XSRUDEOMD�DQDORJLMR�V�KRORJUDILMR�+2/2*5$),-$� MH� SRVHEQD� YUVWD� WULGLPHQ]LRQDOQH� IRWRJUDILMH�� NL� VSRPLQMD� QD� PRçJDQVNR� DVRFLDWLYQRSRPQMHQMH� �.RKRQHQ�� ������� +RORJUDP� MH� SORå�LFD�� NL� MR� RVYHWOLPR� ]� ODVHUVNLP� çDUNRP� QHSRVUHGQR� LQSRVUHGQR�SUHN�RGERMD�RG�SUHGPHWD��NL�JD�IRWRJUDILUDPR��,QWHQ]LWHWD�LQWHUIHUHQ�QHJD�Y]RUFD�VH�QD�KRORJUDPXRGUDçD� Y� SUHSXVWQRVWL� SORå�LFH�� 7DNR� ODKNR� Y�KRORJUDP� ]DSLåHPR� YH� Y]RUFHY� KNUDWL�� WDNR� GD� VR� Y� QMHPY]SRUHGQR�UD]SUåHQR� VKUDQMHQL�� 6� KRORJUDPD� ODKNR� SULNOL�HPR� GROR�HQ� Y]RUHF�� �H� KRORJUDP� QDNQDGQRSUHVYHWLPR�]�XVWUH]QLP�VYHWOREQLP�Y]RUFHP��3ULNOLFDQD�VOLND� MH� WULGLPHQ]LRQDOQD� LQ� YLGQD�]� YVHK�PRçQLKNRWRY��7XGL��H�KRORJUDP�SUHVYHWLPR�OH�]�GHOQLP�Y]RUFHP��ER�KRORJUDP�UHNRQVWUXLUDO�FHORWQL�Y]RUHF��VDM�ERSRY]UR�LO� WDNåQH� MDNRVWL� LQ� ID]H� HOHNWURPDJQHWQHJD� YDORYDQMD� �VYHWOREH��� NRW� EL� MLK� SRY]UR�LOD� SULVRWQRVWGHMDQVNHJD�SUHGPHWD��/H�RVWULQD�Y�SRGUREQRVWLK�ER�PDOR�PDQMåD�LQ�SUDY�WDNR�WXGL�NROL�LQD�PRçQLK�]RUQLKNRWRY��9�YVDNL�WR�NL�KRORJUDPD�MH�LPSOLFLWQR�]DVWRSDQD�FHORWQD�YVHELQD��YVL�Y]RUFL���KNUDWL�SD�MH�YVDN�Y]RUHF]DNRGLUDQ� SR� YVHP� KRORJUDPX�� 7L� SRMDYL� VR� Y� WHVQL� DQDORJLML� V� SURFHVL� Y� DVRFLDWLYQL� QHYURQVNL� PUHçL�0DWHPDWL�QRIL]LNDOQL�SULQFLS�MH�PDORGDQH�LVWL��L]YHGED�SD�MH�SUL�KRORJUDILML�RSWL�QD��SUL�QHYURQVNL�PUHçL�SDXVWUH]D�VLVWHPX�çLY�QLK�FHOLF�%RKP�XYDMD� L]UD]D�(.63/,&,71,� �PDWHULDOQR� UHDOL]LUDQL� R]LURPD�PDQLIHVWLUDQL�� UHG� LQ� ,03/,&,71,� �VNULWL�ODWHQWQL��PRçQL��YHQGDU�åH�QHUHDOL]LUDQL��UHG��3RVOXçXMH�VH�WXGL�VRURGQLK�L]UD]RY��UD]YLWL�UHG��DQJO���XQIROGHGRUGHU���LQ�]DYLWL�R]LURPD�Y�QH�HP�GUXJHP�]DREVHçHQL�UHG��DQJO���HQIROGHG�RUGHU����'LQDPLND�NRPSOHNVQHJDVLVWHPD� �QHYURQVNHJD� DOL� NYDQWQR�PHKDQVNHJD�� VH� PX� ]GL� NRW� åLURN� LQ� PQRçL�HQ� SURFHV� ]DYLMDQMD� LQUD]YLMDQMD�PDWHULDOQH� LQ� LQIRUPDFLMVNH� YVHELQH��(OHPHQWL� VLVWHPD� �QHYURQL� DOL� WR�NH�R]LURPD�GHOFL�� ]ELUDMRLQIRUPDFLMH� DOL�PDWHULMR� R]LURPD� HQHUJLMR� RG� GUXJLK�� SRWHP� SD� VSHW� UD]SRåLOMDMR� GUXJLP� �GLIXQGLUDMR��� 'RWDNHJD�GRMHPDQMD�QXMQR�SULGHMR�SROHJ�VLVWHPVNLK�NYDQWQLK�IL]LNRY�WXGL�UD]LVNRYDOFL�QHYURQVNLK�PUHç��3HUXå�����D���������%RKP� L]KDMD� SUL� UD]LVNDYL� WDNHJD� FHORVWQHJD� VLPHWUL�QHJD� SURFHVD� L]� VXENYDQWQHJD� QLYRMD�� GHQLPR� L]YDNXXPVNLK�IOXNWXDFLM��NDWHULK�SURFHVXDOQH�VSOHWH�LPHQXMH��KRORJLEDQMH��
����� %2+029�23,6�68%.9$171,+�6,67(029

3UHGVWDYLPR�%RKPRYR�WHRULMR�Y�QMHQHP�L]YRUQHP�SRGUR�MX�²�NYDQWQL�IL]LNL�LQ�IL]LNL��RVQRYQLK�GHOFHY���0QRJLNRPSOHNVQL� VLVWHPL� NDçHMR�� GD� MH� QRVLOHF� LQIRUPDFLM� LQ� �LQWULQ]L�QHJD�� VLVWHPVNHJD�� SRPHQD� VLVWHP� NRWFHORWD�QD�JOREDOQL�UDYQL��QH�QD�OR�HQLK�ORNDOQLK�PHVWLK��=GL�VH��GD�]DYHVWL�QL�PRJR�H�ORNDOL]LUDWL��1HNDWHUL�%HUNRYLFK��������PHQLMR��GD�VR�PRçJDQL�OH�VSUHMHPQLN�RGGDMQLN�R]LURPD��WHUPLQDO����UD�XQDOQLN��&38���SDMH�RVQRYQR�NYDQWQR�SROMH��QD�NDWHUHJD�VR�PRçJDQL�R]LURPD�GXåHYQRVW�SULNOMX�HQL��2VQRYQL�PHGLM�RPRJR�DNROHNWLYQR� SDUDOHOQR�GLVWULEXLUDQR� REGHODYR� LQIRUPDFLM�� NL� MH� GHFHQWUDOL]LUDQD�� 3ULQFLS� GHORYDQMD� EL� ELOSRGREHQ�NRW�SUL�QRWUDQML�DVRFLDWLYQL�QHYURQVNL�PUHçL�Y�LQGLYLGXDOQLK�PRçJDQLK��OH�GD�EL�PRçJDQL�LJUDOL�YORJR�QHYURQRY��Y�NR]PL�QL�PUHçL��9�YLåMLK�VWDQMLK�]DYHVWL�QDM�EL�ELO�YVWRS�Y�NR]PL�QL��PHGLM��PRJR���Y�QLçMLK�SD�ELELOD�]DYHVW�RVUHGRWR�HQD�QD�QRWUDQMR�YVHELQR��WHUPLQDOD��VDPHJD��-XQJRYR�NROHNWLYQR�QH]DYHGQR�EL�ELOR�VWHP�WXGL�QDUDYRVORYQR�OHJDOL]LUDQR��,QVLQQD��������9�WHP�NRQWHNVWX�QH�EL�ELOL�PQRJL�SDUDSVLKRORåNL�SRMDYL�LQ�PLVWLND�QL� QHNRPSDWLELOQHJD�V�IL]LNR��äOR�EL�OH�]DIL]LNR� NRPSOHNVQLK� VLVWHPRY� �VLQHUJHWLNR�� DVRFLDWLYQH� QHYURQVNH� PUHçH� LQ� NYDQWQR� KRORJUDILMR� YSRVSORåHQHP�VPLVOX���QH�SD�]D�GDQDåQMR�IL]LNR�LQGLYLGXDOQLK�GHOFHY��=DWR�VR�%RKPRYH�NYDQWQH�LPSOLNDFLMH
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SRPHPEQH�]D�UD]LVNDYH�]DYHVWL�LQ�GXKD�7HOHJUDIVNR� SUHJOHMPR� QHNDM� RVQRYQLK� %RKPRYLK� WH]�� 3UHGODJD� ]DPHQMDYR� PHUH� �UD]PHUMD� �ODW�� �UDWLR���NYDQWLWHWH�� V� NRQWHNVWRP� �RNROLå�LQDPL��� 3RPHQ� WL�L� SR� QMHJRYHP� PQHQMX� Y� REVWRMX� VDPHP� �YHOMDOR� ELGRSROQLWL��NROLNRU�REVWRM�QH�HVD�PRELOL]LUD�QHN�SURFHV���3RPHQ��NL�GREL�VYRMR�YORJR�åHOH�Y�QHNHP�NRQWHNVWX�RNROLå�LQDK���RUJDQL]LUD�YVH��%LVWYR�SRPHQD� MH�Y� WHP��GD�YVHELQD�SRVWDQH�NRQWHNVW� LQ�REUDWQR��6� WHP�VHYVHELQD�LQ�NRQWHNVW�L]PHQMXMHWD�WDNR��GD�QD�UD]OL�QLK�UDYQHK�SUHKDMDWD�GUXJ�Y�GUXJHJD�LQ�VH�VRXVWYDUMDWD�2EVWRM�QH�HVD��QSU��GHOFD��Y�VHEL�WRUHM�NRGLUD�]QD�LOQRVWL�YVHJD�VLVWHPD��Y�SRJRMLK�]ORPOMHQH�VLPHWULMH�SD�åHSRVHEHM�GROR�HQH�ODVWQRVWL��GHQLPR�YSOLYRY�SURVWRUVNH�RNROLFH��ÿH�MH�]DYHVW�YVHELQD�]DYHVWL��SRWHP�MH�]DYHVW�SRPHQ��SUDYL�%RKP��PL�GRGDMPR�åH��Y�NROLNRU�YVHELQD�VSURçLSURFHV��� =GL� VH�� GD� ]JRUQML� VWDYNL� QH� RSLVXMHMR� OH� ILOR]RIVNR�SVLKRORåNLK� SRMPRY� �]DYHVW�� SRPHQ�� YVHELQD��WHPYH� SUHGYVHP� WXGL� XVWUH]QH� VLVWHPVNH� IL]LNDOQH� SURFHVH�� 3UDY]DSUDY� QDP� QL� WUHED� YH� OR�HYDWL� PHGRSLVRP�SURFHVRY�Y�QHYURQVNL�PUHçL��PHG�RSLVRP�NYDQWQHJD�GRJDMDQMD�QD�VLPHWUL�QHP�QLYRMX�LQ�PHG�RSLVLWUDQVSHUVRQDOQH� SVLKRORJLMH�� 9SUDåDQMH� MH� OH�� DOL� JUH� VDPR� ]D� DQDORJLMR�PHG� WHPL� UDYQPL� DOL� FHOR� NDU� ]DLGHQWL�QRVW�Y�QHNHP�VPLVOX��7RUHM��DOL�MH�]DYHVW�LPSOLFLWQR�]DVWRSDQD�Y�NYDQWQHP�SROMX"5D]OL�QL�GHOFL�VR�SR�%RKPX�SURMHNFLMH�YLåMH�GLPHQ]LRQDOQH� UHDOQRVWL��NL� MH�QL�PRJR�H� ]UHGXFLUDWL�QD�GHOFHVDPH� LQ� LQWHUDNFLMH� PHG� QMLPL�� 7R� YHOMD� WXGL� ]D� GXåHYQH� Y]RUFH�� %RKP� QDYDMD� SULPHU�� ÿORYHN� QD� GYHK]DVORQLK�RSD]XMH�GRJDMDQMH��NL�JD�Y�VRVHGQML�VREL�VQHPDWD�]�UD]OL�QLK�]RUQLK�NRWRY�GYH�NDPHUL��'RJDMDQMH�QD]DVORQLK� MH� SURMHNFLMD� SUDYHJD� GRJDMDQMD� Y� QLçMR� GLPHQ]LMR�� ÿORYHN� ODKNR� UD]EHUH� QHNH� NRUHODFLMH� PHGGRJDMDQMLPD�QD�REHK�]DVORQLK�� WR�SD� åH�QL�GRYROM� ]D�GROR�LWHY� Y]UR�QH� ]YH]H�PHG�SURFHVRPD�QD�HQHP� LQGUXJHP� ]DVORQX�� 'RJDMDQMH� Y� VRVHGQML� VREL� MH� QHNDM� YH� ²� QHND�� FHORWD�� NL� MR� NDPHUL� OH� SURMLFLUDWD� QDXVWUH]QH�]DVORQH��SRGSURVWRUH���8JRWRYLWHY�QHNDNåQH�Y]UR�QH�]YH]H�PHG�YVHELQDPD�]DVORQRY�MH�PDQM�YHUQDSUHGVWDYLWHY�UHDOQRVWL�NRW�SD�QHSRVUHGHQ�FHORYLW�RSLV�VDPHJD�GRJDMDQMD�Y�VREL�&HORWQL�UHG�MH�LPSOLFLWQR�YVHERYDQ�Y�YVDNHP�REPR�MX�SURVWRUD�LQ��DVD��9VDN�GHO�YVHEXMH�YVR�VWUXNWXUR��VDMVWDQMH�GHOD�]DYLVL�RG� WH� VWUXNWXUH�� LQ� YVD� YVHELQD� MH� ]DREVHçHQD� Y� YVDNHP�GHOX��7D�GYD�%RKPRYD�VWDYNDYHOMDWD� WXGL� ]D� KRORJUDPH� LQ� ]D� VLPHWUL�QH� DVRFLDWLYQH� QHYURQVNH�PUHçH�� /DKNR� SD� VH� XSRUDELWD� WXGL� ]DXJRWRYLWHY��GD�GXK�QL��OH��Y�PRçJDQLK��DPSDN�MH�LPSOLFLWQR�UD]SURVWUW�QDG�YVR�PDWHULMR�9VH�WH�DQDORJLMH�YRGLMR�%RKPD�GR�]DNOMX�ND��GD�L]��PRUMD�QHVNRQ�QH�HQHUJLMH��L]KDMDMR�åWLUL�RVQRYQH�VWYDUL�HQHUJLMD�� PDWHULMD�� SRPHQ� LQ� VDPR]DYHGDQMH�� 3RPHQ� SRY]UR�D� NRQGHQ]DFLMR� HQHUJLMH� Y� QHNR� UHJXODUQRPDWHULDOQR� �HNVSOLFLWQR��REOLNR��2EMHNWLYQR� LQ�VXEMHNWLYQR�VWD�HQDNRYUHGQL� LQ�Y]SRUHGQR�NRPSOHPHQWDUQRUD]YLMDMR�L� VH� NDWHJRULML�� NL� SD� LPDWD� VNXSQL� L]YRU� Y� RVQRYQHP� SROMX� R]LURPD� YDNXXPX� �SR� VWDUHPSRLPHQRYDQMX���7DNR�WXGL�REVWRMH�H��HNVSOLFLWQR�� LQ�REVWRMH�H�NRW�PRçQRVW��LPSOLFLWQR��ELYDWD�KNUDWL�WHU�VHL]PHQMXMHWD�LQ�GUXJ�GUXJHJD�SRJRMXMHWD�Y�UHDOL]DFLML��9HQGDU�MH�SR�%RKPX�VNXSQL�L]YRU�YVHJD�SUDLPSOLFLWQR�NL� MH� OH� �LVWD�PRçQRVW�� NL� WHçL� N� UHDOL]DFLML� �SRGREQR� WUGLWD�*LRUGDQR�%UXQR� LQ�1LNRODM� .X]DQVNL���*UH� ]DPXOWLGLPHQ]LRQDOQL� LPSOLFLWQL� UHG�� LPHQRYDQ� �KRORJLEDQMH�� �SR� VWDUHP� YDNXXPVNH� IOXNWXDFLMH��� 7R�� GD� MHLPSOLFLWQR�EROM� IXQGDPHQWDOQR�NRW� HNVSOLFLWQR� ]YHQL� VNRUDM� LGHDOLVWL�QR� DOL� FHOR� VROLSVLVWL�QR��$OL� ODKNR� WRSUYRWQR� VLPHWULMR� R]QD�LPR� NRW� �LVWR� ]DYHVW"� 0LVOLP�� GD� QH� QXMQR�� /DKNR� SD� MR� GRMHPDPR� NRW� 1L� �YHNVSOLFLWQL�REOLNL��LQ�9VH��Y�LPSOLFLWQHP��KNUDWL�,Q� VSHW� ²� DOL� VR� %RKPRYH� PXOWLGLPHQ]LRQDOQH� LPSOLFLWQH� VWUXNWXUH� DWUDNWRUML� GLQDPLNH� SRVSORåHQHJDVLVWHPD� IRUPDOQLK� QHYURQRY� �W�� L�� �VNULWLK� VSUHPHQOMLYN���� NL� YLUWXDOQR� L]KDMDMR� NRW� JHVWDOWL� HNVSOLFLWQLKVWUXNWXU� �Y]RUFHY� IRUPDOQLK� QHYURQRY�"� ,PSOLFLWQH� PUHçH� ODKNR� GHOXMHMR� WXGL� EUH]� GREUR� GHILQLUDQLKRVQRYQLK� �QHYURQRY��� NRW� GRND]XMH� KRORJUDILMD�� .DU� MH� RGOR�LOQR�� MH� LQWHUDNFLMVND� PUHçD� ²� LQWHUIHUHQ�QLY]RUHF��VLVWHP�IRUPDOQLK�YH]L�+HEERYHJD�WLSD�DOL�VLVWHP�ID]QLK�UD]OLN�²�KRORJUDP���7XNDM�L]KDMD�LPSOLFLWQR�L]HNVSOLFLWQHJD�� SUHM� SD� VPR� UHNOL� REUDWQR��6SHW� ]D�DUDQ�NURJ�� NL� JD� QH�PRUHPR� UD]UHåLWL�� YHQGDU� MH� WR� ]DNRPSOHNVQH�VLVWHPH�]QD�LOQR�LQ�VH�PRUDPR�V�WHP�VSULMD]QLWL��]DUDGL�WDNLK��SDUDGRNVRY��VYHW�VSORK�REVWDMD��$OL�MH�]DYHVW�L]UD]�WH�UHNXU]LYQH�PHGVHERMQH�LPLWDFLMH"0HQLP��GD�GXKRYQR�QH�L]KDMD�L]� IL]L�QHJD�LQ�GD�IL]L�QR�QH�L]KDMD�L]�GXKRYQHJD��WHPYH� VWD�RED� L]SHOMDQNLHQH� RVQRYQH� UHDOQRVWL�� 7R�QRWUDQMH�GLQDPL�QR� HQRYLWR� FHORWR� Y� ILOR]RILML� QDYDGQR� LPHQXMHMR� $EVROXWQR� DOL(QR�
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,]KDMD� L]� VYRMHJD� �SR� PRMH� XSUDYL�HQHJD�� DUJXPHQWLUDQHJD� SUHSUL�DQMD�� GD� GDQDåQML� UD�XQDOQLNL� QLVRSULPHUQL� ]D�PRGHOLUDQMH� GXåHYQLK� SURFHVRY� LQ� SRVHEHM� ]DYHVWL�� 3UL� WHP� VH� RVODQMD� QD� &KXUFKRY� ODPEGDNDONXOXV�LQ�*|GHORY�]DNRQ��NL�MH�Y�ELVWYX�SRYOHNHO�]JRUQMR�PHMR�ORJLNH�LQ�UD]XPD��%RMDGçLHY��������������=DQLPLYR� MH�� GD� VH� ]DY]DPH� VH� ]D� �SODWRQVNR�� VPHU� ILOR]RILMH� PDWHPDWLNH�� NL� SUL]QDYD� PDWHPDWL�QLPNRQFHSWRP� GHMDQVNL� REVWRM� QHRGYLVQR� RG� �ORYHND�� =DQM� PDWHPDWLN� QL� XVWYDUMDOHF� DOL� L]QDMGLWHOM�� WHPYH�RGNULWHOM�� 0DWHPDWLNL� SR� 3HQURVHX� QH� OH� XVWYDUMDMR� PHQWDOQH� NRQVWUXNFLMH�� PDUYH� Y� QMLK� SRXVWYDUMDMRR]LURPD� RGNULYDMR� UHVQLFH�� NL� VR� ELOH� çH� YVHVNR]L� SULVRWQH� Y�1DUDYL� QHRGYLVQR� RG�PDWHPDWLNRY�� 3UDYL�� GDYHGQR�� NR� PDWHPDWLN� �]D]QDYD�� QHNR� PDWHPDWL�QR� LGHMR�� Y]SRVWDYOMD� VWLN� V� �3ODWRQRYLP� VYHWRPPDWHPDWL�QLK� NRQFHSWRY��� 3R� 3ODWRQX� LPDMR� PDWHPDWL�QH� LGHMH� ODVWQL� REVWRM� LQ� XVWYDUMDMR� QHN� LGHDOQL3ODWRQRY� VYHW�� GR� NDWHUHJD� LPDPR� SULVWRS� OH� VNR]L� UD]XP�� 6OLNH�� NL� MLK� GRELPR� RE� VWLNX� V� 3ODWRQRYLPVYHWRP��VR�ODKNR�UD]OL�QH�Y�UD]QLK�SULPHULK��YHQGDU�MH�NRPXQLNDFLMD�PRçQD��NHU�MH�YVDN�QHSRVUHGQR�Y�VWLNX]� LVWLP� ]XQDQMH�REVWRMH�LP� 3ODWRQRYLP� VYHWRP�� äH� YH��� 3ODWRQRYHPX� VYHWX� SULSLVXMH� UHDOQRVW�� NL� MHSULPHUOMLYD� ]� UHDOQRVWMR� IL]LNDOQHJD� VYHWD��9SUDåXMH� VH�� DOL� VWD�RPHQMHQD� VYHWRYD� LGHQWL�QD�� =DYHVW� MH� WLVWLSURFHV��NL�RPRJR�D�QHSRVUHGQL�NRQWDNW�V�WHP�VYHWRP�LGHM�3HQURVH�YHUMDPH�Y�GHWHUPLQLUDQRVW� IL]LNDOQLK�SURFHVRY��QH�SD�Y�QMLKRYR� L]UD�XQOMLYRVW��9VHVNR]L�SRXGDUMD�GD�VH�YVH�PLåOMHQMH�QH�GD�XVWUH]QR�VLPXOLUDWL� ]� DOJRULWPL�XPHWQH� LQWHOLJHQFH��0HQLP��GD� ]HOR�XSUDYL�HQR�YVDM�]D�VXEORJL�QH�VSR]QDYQH�LQ�DVRFLDWLYQH�SURFHVH���7UGL��GD�VR�]QD�LOQRVWL�]DYHVWL�GRçLYOMDQMH�UHVQL�QRVWL�VRGEH�� UD]XPHYDQMH�� LQVSLUDFLMD�� �]GUDYD� SDPHW�� R]LURPD� VSORåQL� NRQVHQ]� LQ� XPHWQLåND� �XVWYDUMDOQD�GLPHQ]LMD��QH�SD�DYWRPDWL�QR��EUH]XPQR�XSRåWHYDQMH�SUDYLO��WRUHM��LVWD�SURJUDPLUDQRVW�LQ�DOJRULWPL�QRVW��9SRGNUHSLWHY�QDYDMD�QHNDM��DKD��GRçLYHWLM�LQ�XVWYDUMDOQLK�GRJRGNRY�PDWHPDWLNRY�LQ�XPHWQLNRY��0DWHPDWL�QRPLåOMHQMH� SULPHUMD� V� NRPSRQLUDQMHP� JODVEH�� 7R� YHOMD� ]D� XVWYDUMDQMH� PDWHPDWL�QLK� NRQFHSWRY� R]LURPDYSRJOHG� YDQMH�� NL� MH� WUHQXWHQ� LQ� JOREDOHQ�� 7HPX� åHOH� NDVQHMH� VOHGL� IRUPDOQL� GRND]� V� VHULMR� ORJL�QRDUJXPHQWLUDQLK�NRUDNRY�QD�SDSLUMX�3HQURVH�UD]LVNDYR�LQWHOLJHQFH�VDPH�SUHSXå�D�XPHWQL�LQWHOLJHQFL��YHQGDU�VL� LQWHOLJHQFR�QH�SUHGVWDYOMD�EUH]YNOMX�HQRVWL� ]DYHVWL�� 3UL� QMHP� MH� ]DYHVW� PLåOMHQD� ]JROM� NRW� LQWHQFLRQDOQD� ]DYHVW� R]LURPD� NRW� ]DYHGDQMHQH�HVD��7XGL�MH]LN�MH�SRGUHMHQ�åLUåLP�SURFHVRP�QDYGLKD��YSRJOHGD��SUHEOLVNRY�WHU�DVRFLDWLYQRVWL��L]�NDWHULKåHOH�GRELYD�VYRMR�YVHELQR��2EUDYQDYD�QHYHUEDOQRVW�PLVOL�3URWDJRQLVWRP� �PR�QH� �WUGH��� VPHUL� XPHWQH� LQWHOLJHQFH�� NL� ]DJRYDUMDMR� ]PRçQRVW� ]DYHVWL� SUL� �REVWRMH�LK�UD�XQDOQLNLK��SRVWDYOMD� YSUDåDQMH� JOHGH� WUGLWYH�� GD� ]DYHGDQMH�QHNH� VWYDUL� SRPHQL� LPHWL�PRGHO� WH� VWYDUL� YVHEL��6DPR]DYHGDQMH�SRWHPWDNHP�SRPHQL�LPHWL�PRGHO�VDPHJD�VHEH�Y�VHEL�VDPHP��9HQGDU�åH�QL�GRYROM��GDEL�VH�GHQLPR�UD�XQDOQLN�]DYHGDO�QHNH�VWYDUL���H�LPD�Y�VYRMHP�SURJUDPX�SRGSURJUDP�]D�L]YHGER�WH�VWYDUL�7DNR�VH�WXGL�YLGHRNDPHUD��NL�VQHPD�VDPR�VHEH�Y�RJOHGDOX��åH�QH�]DYHGD�VHEH�=DYHVW� SRWUHEXMHPR� WDNUDW�� NR�PRUDPR� UDYQDWL� Y� QRYLK� RNROLå�LQDK�� NMHU�PRUDPR� REOLNRYDWL� QRYH� VRGEHR]LURPD�NMHU�QLPDPR�SUHGKRGQR�SRGDQLK��QDX�HQLK��SUDYLO��7D�3HQURVHRYD�WUGLWHY�QL�SRYVHP�SUDYLOQD��VDMDVRFLDWLYQD�QHYURQVND�PUHçD�ODKNR�EUH]�ODVWQH�]DYHVWL�DGDSWLYQR�UDYQD�Y�QRYLK�RNROLå�LQDK��3UDY�SD�LPD�NR�WUGL��GD�VR�VRGEH��SRVHEHM�]DYHVWQH�VRGEH��YVDM�Y�DVLK�QHDOJRULWPL�QH��0DWHPDWL�QL�UHVQLFL�YHUMDPHPR�QHåH�DOL�QH� OH� WDNUDW�� NR�QDV� GR�QMH�SULSHOMH� DOJRULWHP� �PDWHPDWL�QR� VNOHSDQMH�� GRND]��� WHPYH� NR� �YLGLPR�UHVQL�QRVW�PDWHPDWL�QHJD�DUJXPHQWD��3HQURVH�SUDYL��GD�MH�WDNRMåQD�LQVSLUDWLYQD�VRGED�QDMSRPHPEQHMåD�ULJRUR]QL� GRND]� SD� MH� åHOH� ]DGQML� NRUDN� �NRQ�QD� SRWUGLWHY�� SRGDQD� EROM� ]DYROMR� GUXJLK��� �7R� LQWXLWLYQRDVRFLDWLYQR� �]D]QDYDQMH�� UHVQL�QRVWL� QHNLK� ]YH]� ODKNR� V� SRPR�MR� PRGHORY� DVRFLDWLYQLK� LQ� VLQHUJHWVNLKQHYURQVNLK�PUHç�GRMHPDPR�çH�GRNDM�XVSHåQR��YHQGDU�3HQURVH�R�WHP�QH�JRYRUL��9H� VWDQM�ODKNR�VRELYD�Y�NRPSOHNVQL�OLQHDUQL�NRPELQDFLML��WDNR�GD�MH�YVDN�IL]LNDOQL�REMHNW�Y�ELVWYX�REVWRMH�Y�WDNLK�VXSHUSR]LFLMDK�SURVWRUVNR�OR�HQLK�R]LURPD�SR�SURVWRUX�åLURNR�UD]SURVWUWLK�VWDQM��7DNR�MH�ODKNR��QDYH�LK�PHVWLK�KNUDWL���9HQGDU� IL]LNL� QDPHVWR� �UD]SUåHQRVWL� GHOFD�SR� SURVWRUX�� UDMH�XSRUDEOMDMR� RSUHGHOLWHY�SR]LFLMD� MH�SRYVHP�QHJRWRYD��� WDNR�GD�JUH�GHQLPR�]D�HQDNRPHUQR� YHUMHWQRVW� ]D�SR]LFLMR�SR� UD]QLK�NUDMLKSURVWRUD��)RUPDOL]HP�NYDQWQH�IL]LNH�WXGL�QH�GHOD�UD]OLNH�PHG�SRVDPH]QLPL�GHOFL� LQ�NRPSOHNVQLPL�VLVWHPLPQRJLK� GHOFHY�� 2E� PHUMHQMX� SULKDMD� GR� ORNDOQH� PDQLIHVWDFLMH� �VRXVWYDUMDQMD� GHOFD�� VLFHU� QHORNDOQLK�UD]SUåHQLK�SURFHVRY�NYDQWQHJD�SROMD�3HQURVH�SRVHEQR�L]SRVWDYL�GYD�YLGLND�NYDQWQHJD�GRJDMDQMD��NL�LPDWD�QHYURQVNR�DQDORJLMR��GLQDPVNL�HQD�ELQHPRWHQHJD� NYDQWQHJD� VLVWHPD� �8�� LQ� NRODSVX� YDORYQH� IXQNFLMH� RE� PHUMHQMX� R]LURPD� ]DYHVWQHPX]D]QDYDQMX� �5��� 3UL� PHUMHQMX� �UD]SR]QDYDQMX�� QDPUH� VSURçLPR� VDPRRUJDQL]DFLMR� VLVWHPD� WDNR�� GD� L]OLQHDUQH�NRPELQDFLMH�ODVWQLK�IXQNFLM��Y�QHYURQVNL�PUHçL�Y]RUFHY��GRELPR�OH�HQR�VDPR��9HQGDU�3HQURVH�SUDYL�GD� ]D� WR� UHGXNFLMR� YDORYQHJD� SDNHWD� ]DYHVW� QL� SRWUHEQD�� WHPYH� MH� SRWUHEQD� OH� LQWHUDNFLMD� ]� YDORYQLPSDNHWRP�� 7XNDM� çHOLP� SRXGDULWL�� GD� L]NXåQMH� ]� UD�XQDOQLåNLPL� VLPXODFLMDPL� QHYURQVNLK� PUHç� VNXSDM� ]XSRåWHYDQMHP�QHYUR�NYDQWQLK�DQDORJLM� ODKNR�]HOR�SULSRPRUH�N�UD]XPHYDQMX�NRODSVD�DOL� UHGXNFLMH�YDORYQHIXQNFLMH�� 0DWHPDWL�QR�UD�XQDOQLåND� DSURNVLPDFLMD� NYDQWQH� PUHçH� ]� QHYURQVNR� PUHçR�� SUL� �HPHU� ODKNR�SRJOHGDPR�YDQMR���QH�GD�EL� MR�SUHGUXJD�LOL� �NDU�VH�QHL]EHçQR�]JRGL�SUL�PHUMHQMX�NYDQWQH�PUHçH���SRWUMXMH3HQURVHRY� SRJOHG�� 5D�XQDOQLåNR� VLPXODFLMR� QHYURQVNH� PUHçH�� NL� MH� VRURGQD� NYDQWQL�� ODKNR� ]D�DVQRXVWDYLPR� LQ� SUHJOHGDPR� YUHGQRVWL� IRUPDOQLK� QHYURQRY� WHU� YH]L�� ,]NDçH� VH�� GD� NRODSV� DOL� UHNRQVWUXNFLMRNYDQWQHJD���QHYURQVNHJD��Y]RUFD�VSURçLPR�WDNUDW��NR�RE�SULNOLFX�YVWDYLPR�GHO�WHJD�Y]RUFD��W��L���NOMX�����/H�H�YHPR��V�NDNåQLPL�Y]RUFL�VPR�X�LOL�PUHçR��ODKNR�VSURçLPR�WD�NRODSV�DOL�UHNRQVWUXNFLMR�FHORWQHJD�Y]RUFDRE�SULNOLFX��6LFHU�EL�ODKNR�WXGL��VOX�DMQR���GHQLPR�SDGOL� OHåQLNL�RG�QHNRG�QD�WLSNRYQLFR�Y�]DSRUHGMX�WLVWLKNRG�� NL� SUHGVWDYOMDMR� GHO� Y]RUFD�� LQ� SULNOLFDOL� FHORWQHJD�� 9HQGDU� MH� WR� =(/2� 0$/2� 9(5-(712�� =DWR� ]DSULNOLF� R]LURPD� NRODSV� NYDQWQHJD� DOL� QHYURQVNHJD� Y]RUFD� ]DYHVW� QL� SRWUHEQD�� YHQGDU� ]QDWQR� SRYH�DYHUMHWQRVW�� GD� VH� ER� NRODSV� ]JRGLO�� %UH]� ]DYHVWQHJD� =1$1-$� R� VSRPLQVNL� YVHELQL� PUHçH� VH� VLFHU� NRODSVODKNR� VSURçL�� YHQGDU� ]DYHVWQR� ]QDQMH� YHUMHWQRVW� ]D� WD� GRJRGHN� ODKNR� GYLJQH� RG� VNRUDM� QL� GR� YHOLNHYHUMHWQRVWL�²�WRUHM�YHUMHWQRVW�DVWURQRPVNR�SRYH�D��7UGLP�WRUHM�XWHPHOMHQR�R]LURPD�V�SRGSRUR�UD�XQDOQLåNLKVLPXODFLM��GD� LPD�3HQURVH�SUDY� Y� VWURJHP�VPLVOX��:LJQHU� �SULSDGQLN�]DYHVWQHJD�VSURçDQMD�NRODSVD��SD� Y
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SUDNWL�QHP�VPLVOX���IRU�DOO�SUDFWLFDO�SXUSRVHV���NRW�VH�QDYDGQR�UH�H�Y�IL]LNL��²�QDPUH���QDYDGQR�OH�]DYHVWYVHEXMH�WROLNR�LQIRUPDFLMH��GD�ODKNR�VSURçL�NRODSV�3HQURVH�Y]URN�]D�NRODSV� Lå�H�Y�.9$171,�*5$9,7$&,-,��=DWR�PHQL��GD�QDM�EL�RGLJUDOH�SRPHPEQR�YORJR�YåLUåHP�NRQWHNVWX�SUREOHPD�]DYHVWL� WXGL� NR]PRORJLMD�� UD]LVNDYH� ]JRGQMHJD� YHVROMD� WHU��UQLK� OXNHQM��NDU� MHSRYH]DQR�V�NYDQWQR�UHODWLYLVWL�QR�WHRULMR�JUDYLWDFLMR��7HçLå�H�VLVWHPVNLK�SURFHVRY��RGOR�LOQLK�]D�]DYHVW��QDMEL�ELO�Y�PLNURWXEXOLK�R]LURPD�Y�NYDQWQLK�NRKHUHQWQLK�VWDQMLK�YRGH�Y�QMLKRYL�VUHGLQL��+DPHURII�	�3HQURVH�������0,.5278%8/,� VR� FHYNH� Y� FLWRSOD]PL� FHOLFH�� SRYH]DQL� Y� PUHçH� V� SULSDGDMR�LPL� SURWHLQL�� =HOR� KLWURVSUHPLQMDMR� VWUXNWXUR�� 3RPHPEQR� YORJR� LPDMR� SUL� GHOLWYL� FHOLFH� LQ� SUL� FHOL�QHP� WUDQVSRUWX� VQRYL�� ]HORYHUMHWQR�SD�WXGL� LQIRUPDFLM��,QIRUPDFLMD�QDM�EL�ELOD�]DNRGLUDQD�Y� WXEXOLQLK��GLPHUQLK�PROHNXODK��NL� ODKNRLPDMR� GYH� NRQIRUPDFLML� �GYH� REOLNL� ]� GROR�HQR� RULHQWDFLMR��� .RQIRUPDFLMD� WXEXOLQD� �W�� L�� DOID� DOL� EHWDNRQIRUPDFLMD��MH�RGYLVQD�RG�OHJH�HOHNWURQD�Y�WXEXOLQX�LQ�MH�V�WHP�RE�XWOMLYD�QD�NYDQWQH�YSOLYH��.RQIRUPDFLMLSUHGVWDYOMDWD�HQ�ELW�
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��� 35(*/('�935$â$1-�,1�2'*292529�1$785$/,67,ý1(*$35(8ý(9$1-$�=$9(67,
9� WHP� SRJODYMX� çHOLP� SRY]HWR� SRGDWL� SRVNXVH� RGJRYRURY� QD� SHUH�D� YSUDåDQMD� ]DYHVWL� ]� QDUDYRVORYQHJD]RUQHJD�NRWD��9SUDåDQMD�LQ�RGJRYRUL�VR�XPHå�HQL�Y�VOHGH�H�]DSRUHGMH�SRGSRJODYLM�

����� )(120(12/2ã.(�.$.29267,��.9$/,-(��=$9(671(*$�'2å,9/-$1-$
2�VDPL�QDUDYL�NYDOLM�]�QDWXUDOLVWL�QHJD�]RUQHJD�NRWD�çDO�QH�PRUHPR�SULWL�GR�QHSRVUHGQLK�XJRWRYLWHY��2G�WRGPRMH� SUHSUL�DQMH�� GD� UHGXNFLRQL]HP� QL� XVWUH]HQ�� 3UDY]DSUDY� MH� WUHED� OR�LWL� 35$9,� 5('8.&,21,=(0� RG0(72'2/2ä.(*$� 5('8.&,21,=0$�� .R� JRYRULP� R� QHXVWUH]QRVWL� UHGXNFLRQL]PD�� PLVOLP� QD� SUDYLUHGXNFLRQL]HP�²�SUHSUL�DQMH��GD�MH�XVWUH]QR�UD]ODJR��WXNDM�]DYHVWL��PRçQR�QDMWL�OH�]�DQDOLWL�QR�UHGXNFLMR�QDYVHK�UDYQL�QD�SULYLOHJLUDQR�UDYHQ��WXNDM�IL]LNDOQR���9HQGDU�MH�WXGL�]�GUXJLK��SVLKRORåNLK��ILOR]RIVNLK��]RUQLKNRWRY� �QSU�� )ODQDJDQ�� ������ 6HDUOH�� ������ +XEEDUG�� ������ SUREOHP� NYDOLM� ]HOR� WHçDYHQ�� =DWR� VH� YVHHQRVSOD�D� ]DWHNDWL� WXGL� N� IL]LNL� NRPSOHNVQLK� VLVWHPRY� LQ� NRJQLWLYQL� QHYUR]QDQRVWL�� NL� ODKNR� RVYHWOLWDSURFHVLUDQMH� LQIRUPDFLM� Y� QLçMHOHçH�LK� �PHGLMLK�� �QHYURQVNLK�� NYDQWQLK�� YLUWXDOQLK� ²� DWUDNWRUVNLK��� 1D� WHKSRGUR�MLK�MH�QDSUHGHN�QDMEROM�]DQHVOMLY��]DWR�WDN�SULVWRS��NL�JD�LPHQXMHP�PHWRGRORåNL�UHGXNFLRQL]HP��VDPL]YDMDP�� .DM� MH� ]DYHVWQR� GRçLYOMDQMH� VDPR�� QH� OH� SURFHVXDOQR� R]DGMH� WHJD� GRçLYOMDQMD�� SD� QDP� IL]LND� LQQHYUR]QDQRVWL� QH� PRUHWD� SRYHGDWL�� YVDM� QH� QD� WHM� VWRSQML�� =DWR� PHQLP�� GD� MH� UHGXNFLRQL]HP� SRJRMQRSULPHUHQ� OH� NRW� ]D�DVQD� 0(72'$� ]D� UD]LVNDYH� VLVWHPVNR�SURFHVXDOQHJD� R]DGMD� IHQRPHQDOQH� ]DYHVWL� �R�HPHU�VH�çH�QHNDM�GD�SRYHGDWL���QH�SULQDåD�SD�UD]ODJH�QMHQHJD�NYDOLWDWLYQHJD�ELVWYD��R��HPHU�ODKNR�JRYRULWDWXGL�NRJQLWLYQD�ILOR]RILMD�LQ�SVLKRORJLMD�OH�RSLVQR�LQ�QLNDNRU�QH�UD]ODJDOQR��=D�SUHX�HYDQMH�SURFHVXDOQHJD�R]DGMD�]DYHVWL�EL�]D�UD]OLNR�RG�REVWRMH�H�NYDQWLWDWLYQH�]QDQRVWL�SRWUHERYDOLQHNDNåQR� �NYDOLWDWLYQR� ]QDQRVW���3UYD� WHPHOML� QD� IL]LNL�� GUXJD� EL� L]KDMDOD� L]� LQIRUPDFLMVNH� �IL]LNH��� 7HRULMHNRPSOHNVQLK�VLVWHPRY�]GUXçXMHMR�IL]LNDOQL�LQ�LQIRUPDFLMVNL�YLGLN��QSU��6WHUQ���������6HYHGD�ERGR�NOMXE�WHPXNYDOLMH�RVWDOH�L]PX]OMLYH�

����� 0$1,)(67$&,-$�',1$0,þ1267,��6$025()/(.6,91267,�,1�&(/29,7267,�=$9(67,�1$5$=1,+�5$91(+
1DUDYRVORYMH� YVHNDNRU� ODKNR� SRQXGL� YHOLNR� VLVWHPRY� R]LURPD� PRUHELWQLK� �PHGLMHY�� ]D� LQIRUPDFLMVNHSURFHVH��NL�REGHOXMHMR�SUHGPHW��LQWHQFLRQDOQH��]DYHVWL��$PLW��������+DPHURII��������3HQURVH�������������3\NNDQHQ� 	� 3\ONN|�� ������ 3HUXå�� ����F��� 7L� SD� VHYHGD� åH� QLVR� ]DYHVW� VDPD�� 3UHJOHGDOL� ERPR� PRçQHNDQGLGDWH��NL�QD�UD]OL�QLK�UDYQHK�UHDOL]LUDMR�QDVOHGQMH�ODVWQRVWL�]DYHVWL�x VDPRUHIOHNVLYQRVW�R]LURPD�UHNXU]LYQRVW��]DYHVW�R�ODVWQL�]DYHVWL��VDPR]DYHGDQMH�LSG���x HQRWQRVW��FHORYLWRVW�]DYHVWL�x GLQDPL�QRVW��SURFHVXDOQRVW��WRN�]DYHVWL�x LQIRUPDFLMVND�YVHEQRVW�²�QDQDåDQMH�QD�QHN�SUHGPHW�]DYHVWL��LQWHQFLRQDOQRVW���NL�JD�VLFHU�QLNDNRU�QHVPHPR�VPDWUDWL�NRW�]DYHVW�VDPR�'RPHW�]DYHVWQHJD�GRçLYOMDQMD�MH��Y�HNVWUHPQLK�SULPHULK��ODKNR�QHVNRQ�HQ��1L�QXMQR�RPHMHQ�]�QLNDNUåQLPLIL]LNDOQLPL�PHMDPL��UD]HQ�VHYHGD��NR�MH�]DYHGDQMH�YH]DQR�QD�QHN�SUHGPHW�]DYHVWL�=DYHVW� ODKNR� GHOLPR� QD� ,17(1&,21$/12� ]DYHVW� �]DYHVW� R� QH�HP�� LQ� 1(,17(1&,21$/12� ]DYHVW� �]DYHVWVDPR� QD� VHEL��� 6OHGQMR� ODKNR� GDOMH� GHOLPR� QD� 75$16&(1'(17$/12� ]DYHVW� �Y� PLVWL�QLK� R]LURPDPHGLWDWLYQLK� L]NXVWYLK�� LQ� �35('�),=,.$/12� �35$=$9(67�� �8OH�� �]DYHVWQRVW��� %RKP� LQ� +LOH\�� DNWLYQD�NYDQWQD��LQIRUPDFLMD���%RKP��������8OH��������'RPQHYDPR�� GD� �35$=$9(67�� L]KDMD� L]� VXENYDQWQH� UDYQL� ²� L]� IL]LNDOQHJD� �YDNXXPD�� DOL� �KRORJLEDQMD��+LOH\���������7D�RVQRYQR�RQWRORåNR� UDYHQ� ODKNR�R]QD�LPR�NRW�96(�(12��NRW� VWDQMH�SRSROQH� LQ� JOREDOQHVLPHWULMH��%RKP�	�+LOH\���������äHOH�NR�SRVNXåDPR�WR�QHGRMHPOMLYR�LQ�QHDQDOL]DELOQR�VXENYDQWQR�VLPHWULMRREUDYQDYDWL��VH�ODKNR�RSULPHPR�HSLVWHPRORåNHJD�QD�HOD�96(�9�(1(0��(12�9�96(0��,]YRU�WHJD�QD�HOD��NLMH� SRGSUWR� V� NYDQWQR�IL]LNDOQLP� IRUPDOL]PRP�� MH� %RKPRY� NRQFHSW� ,03/,.$71(*$� 5('$�� GHO� LPSOLFLUDFHORWR��Y�YVDNHP�GHOX�MH�,1)250$&,-6.2�]DVWRSDQD�FHORWD��*RYRULP�R�HSLVWHPRORåNHP�QD�HOX��NHU�VWURJRJOHGDQR�GHOD��NL�EL�ELO�OR�HQ�RG�VXENYDQWQH�FHORWH��QL��/R�HQH�GHOH�XYHGHPR�åHOH�NRW�NDWHJRULMH�]D�SRWUHEHDQDOLWL�QH�REUDYQDYH��35$=$9(67�� NRW� DNWLYQD� NYDQWQD� LQIRUPDFLMD� SULSDGD� çH� QSU�� HOHNWURQRP�� NDWHULK� PDWHULMD� R]LURPDHQHUJLMD� QL� EROM� IXQGDPHQWDOQD� NRW� WD� �SUD]DYHVWQRVW��� .YDQWQL� GHOFL� L]KDMDMR� L]� SDUDOHOQR�GLVWULEXLUDQLK�Y]SRUHGQR�UD]SUåHQLK��VLVWHPVNLK�SURFHVRY��Y�YDNXXPX�DOL�KRORJLEDQMX���NL�VR�RQVWUDQ�SURVWRUD��DVD��äHOHRE� PHUMHQMX� VH� PDQLIHVWLUDMR� ORNDOL]LUDQR� LQ� NRW� �VWUGNL�� PDWHULMH� Y� RVQRYQHP� PRUMX� HQHUJLMH��� 'HOFL� LQSURVWRU��DV� WRUHM� L]KDMDMR� NRW� UH]XOWDW� GLQDPLNH� .203/(.61(*$� 6,67(0$� RVQRYQLK� 352&(629�.RPSOHNVQH� VLVWHPH� SD� 9('12� QXMQR� VSUHPOMDMR� 9,578$/1(� WYRUEH� �QHNDNåQH� RUJDQL]DFLMVNH� HQRWH�SULPLWLYQL� �JHVWDOWL���� 7H�YLUWXDOQH�VWUXNWXUH�DOL�DWUDNWRUML��NL� VR�]DPHWHN�]DYHVWQLK�GXåHYQLK�SURFHVRY�� VH
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WRUHM�SRMDYLMR�7$.2-��NR��]ORPLPR��SUDVLPHWULMR��YDNXXPD��DOL��KRORJLEDQMD��
����� 83(5-(1267�=$9(67,�1$�35('0(7(�=$9(67,��,17(1&,21$/1267�

5HDOL]DFLMD�QDYH]DYH��NRUHODFLMH��NRKHUHQFH��]DYHVW�²�SUHGPHW�]DYHVWL�MH�UD]XPOMLYD�VNR]L�VLVWHPVNH�SURFHVHY� VPLVOX� 7925%(� 9=25&$�$75$.725-$� �ERGLVL� QHYURQVNHJD� ERGLVL� NYDQWQHJD� LSG���� .DNR� VH�UH�NRQVWUXLUD� Y]RUHF�DWUDNWRU�� NL� MH� YLUWXDOQL� QRVLOHF� 0(17$/1(� 5(35(=(17$&,-(�� VHP� çH� SUHFHMQDWDQ�QR� UD]ORçLO�� 'RGDMPR� OH�� GD� EL� PRUDO� ELWL� RPHQMHQL� Y]RUHF�DWUDNWRU� Y� PHGQLYRMVNHP� NRKHUHQWQHPVWDQMX� VNXSDM� V� �VXE�NYDQWQLP� NRKHUHQWQLP� VWDQMHP� �PLNURWXEXOVNH� YRGH"� LQ� åH� JOREOMH��� GD� EL� ELOR]DYHå�HQ�,QWHQFLRQDOQRVW�VH�PL�Y�VPLVOX�VLVWHPVNHJD�R]DGMD�]GL�SUHFHM�PDQMåL�SUREOHP�NRW�IHQRPHQDOQD�VWDQMD�
����� 65(',ãþ(�,17(1&,21$/1(�=$9(67,�²�-$=
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-DVQR�SD� MH��GD� MH� �YDNXXP��DOL� �KRORJLEDQMH��(1$�VDPD�YVHREVHJDMR�D�RVQRYD�²�NRW�R]DGMH�VNXSQD�WDNR6ORYHQLML� NRW� WXGL� 1HSWXQX� DOL� $QGURPHGL�� NRW� L]KRGLå�H� VNXSQD� WDNR� PDWHULML� R]LURPD� HQHUJLML� NRW� WXGL�SUD�]DYHVWL�.RPSOHNVQL� VLVWHPL�� NDNUåHQ� VR� WXGL� PRçJDQL�GXåHYQRVW� LQ� QMLKRYH� IL]LNDOQH� RVQRYH� �QHYURQVNH� PUHçH�NYDQWQL�VLVWHPL���VR�SROLYDOHQWQL�R]LURPD�PQRJRWHUL� VDPL�SR� VHEL�DOL� SD� MLK� OH�NRW� WDNH� ODKNR� ]QDQVWYHQRREUDYQDYDPR��1HYURQVNL�VSRPLQ�LQ�QHYURQVNL�NRUHODWL�REMHNWRY�]DYHVWL�VR�VXSHUSR]LFLMH�Y]RUFHY�DWUDNWRUMHYLQ�QMLKRYLK�NRUHODFLM��.YDQWQR�VWDQMH�MH�VXSHUSR]LFLMD�ODVWQLK�YDORYQLK�IXQNFLM��SR�(YHUHWWRYL�LQWHUSUHWDFLML��NLMH�QL� ]PRJHO�åH�QLK�H�]QDQVWYHQR�VSRGQHVWL��SD�FHOR�VXSHUSR]LFLMD�SDUDOHOQLK� �XQLYHU]XPRY���9HQGDUOH� VRNRPSOHNVQL� VLVWHPL�� SRVHEQR� NYDQWQL�� WXGL� NRKHUHQWQL� LQ� FHORYLWL�� NDU� VH� L]PLND� DQDOL]L�� (QRWQRVW� WHUFHORYLWRVW� PRçJDQRY�GXåHYQRVWL� LQ� ]DYHVWL� LPDWD� YHOLNR� SRGSRUH� WXGL� Y� LQWURVSHNWLYQLK� LQ� PLVWL�QLKGRçLYHWMLK�
����� 012*27(5267�,1�.2=02/2ã.2�'8+291(�5$=6(å1267,

)L]LND� NRPSOHNVQLK� VLVWHPRY� R]LURPD� VLQHUJHWLND� VWD� ]HOR� REHWDYQL� JOHGH� UD]ODJ� QRWUDQMLK� PHKDQL]PRY]DYHVWL��.OMXE�PQRJLP�QRYLP�SRGDWNRP�SD�RVWDMD�VHYHGD�åH�YHOLNR�RGSUWLK�YSUDåDQM�$OL�MH�]DYHVW�NYDQWQD�VXSHUSR]LFLMD�YVHK�PRçQLK�NYDQWQR�LQIRUPDFLMVNLK�PUHç��NRKHULUDQD�V�VXEFHOXODUQLPL�QHYURQVNLPL�LQ�YLUWXDOQLPL��GXåHYQLPL�LQ�QDYVH]DGQMH�GXKRYQLPL��QDGJUDGQMDPL"+ROL]HP� SR� KRUL]RQWDOL� �]QRWUDM� HQH� UDYQL�� LQ� YHUWLNDOL� �VNR]L� UDYQL�� VH� ]GL� QXMHQ�� ]DMHPD� SD� WDNRPLNURVNRSVNH�NRW�WXGL�NR]PRORåNH�UD]VHçQRVWL��6OHGQMH�LOXVWULUDWD�3HQURVHRYD�LGHMD�R�]YH]L�PHG�]DYHVWMR�LQNYDQWQR�JUDYLWDFLMR� �3HQURVH�������������� WHU�(YHUHWWRYD�NYDQWQD� LQWHUSUHWDFLMD�PQRJLK�SDUDOHOQLK�YHVROLM�'H:LWW�	�*UDKDP��������$OL� MH�]DYHVW�PRçQD�WXGL�EUH]�VLVWHPVNLK��PHGLMHY���GHQLPR�QD�YLVRNL�YLUWXDOQL� �GXKRYQL��UDYQL� �*RVZDPL������"� 9VHNDNRU� VH� PRUDPR� ]DYHGDWL�� GD� GRçLYOMDPR� YLUWXDOQH� VOLNH� R]LURPD� JHVWDOWH�� WRUHM� Y]RUFH�DWUDNWRUMH��QH�SD�QMLKRYH�QHYURQVNH��DOL�NYDQWQH��SRGVWDWL��GHQLPR�L]PHQMDYH�VLJQDORY�PHG�QHYURQL��7RUHM�QLNDNRU�QH�GRçLYOMDPR�QHSRVUHGQR�SURFHVRY�Y�NDWHUHPNROL��PHGLMX��VDPHP���$OL�]DYHVW�VSORK�ODKNR�QDWXUDOLVWL�QR�DQDOL]LUDPR�LQ�UD]ODJDPR"
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��� =$9(67�,=+$-$�,=�.,%(51(7,.(�'58*(*$�5('$��9(1'$5�-235(6(*$
����� ,5('8&,%,/1,�-$=�2=,520$�6(%6792

.RPSOHNVQL� VLVWHPL� PRçJDQVNH� VNRUMH� VR� QDYDGQR� IXQNFLRQDOQR� VLPHWUL�QL� WHU� KNUDWL�� ]DUDGL� QRWUDQMHGLIHUHQFLDFLMH��RUJDQL]LUDQL�Y�KLHUDUKL�QH�YLUWXDOQH�VWUXNWXUH�²�SURFHVQH�LQ�QDG]RUQH��2EHQHP�SD�VH�Y QMLKSRMDYL� �HPHUJLUD�� LUHGXFLELOQD� HQRWD� R]LURPD� FHORWD�� NL� MH� QRWUDQMH� GLQDPL�QD�� =DYHVW� L]KDMD� L]VDPRQDQDåXMR�H�NLEHUQHWLNH��NLEHUQHWLNH�GUXJHJD�UHGD���NL�SUHVHçH�VDPR�VHEH��VDM�XVWYDUL�çLYR�LQ�NUHDWLYQRL]KRGLå�H�DOL�VUHGLå�H�²�-$=�R]LURPD�6(%6792��ÿORYHNRY�-D]�MH�VXEMHNWLYHQ�L]YRU�]DYHVWQHJD�]D]QDYDQMD�LQGRMHPDQMD�� 'HOXMH� RG� ]JRUDM� QDY]GRO� ²� NRW� NRPSOHPHQW� LQ� ]D� UD]OLNR� RG� YH�LQH� WLVWHJD�� NDU� VHP� GRVOHMRSLVRYDO� ²� WR� MH� ELOR� QDWXUDOLVWL�QR� RG�VSRGDM�QDY]JRU� GHORYDQMH� LQ� W�� L�� HPHUJLUDQMH� ��HPHUJHQFH���(PHUJHQWQH�ODVWQRVWL�VR�WLVWH��NL�VH�PDQLIHVWLUDMR��NR�NRPSRQHQWH�VLVWHPD�LQWHUDJLUDMR��2VHEQL�-D]��NRW�JDSRGRçLYOMDPR��QL� OH�HPHUJHQWQD�VWUXNWXUD� YLVRNHJD� UHGD�� WHPYH� QHNDM� YH� WHU�QHNDM�SRYVHP�NYDOLWDWLYQRQRYHJD�LQ�UHODWLYQR�DYWRQRPQHJD�ÿORYHN�Y� VHEL� LQWHJULUD� WH� UD]OL�QH� UDYQL� LQ�RERMHVPHUQR�GHORYDQMH�PHG�UDYQPL��NDMWL�� �1HOR�OMLYD� ODVWQRVWLQWHOLJHQFH�MH�]PRçQRVW��GD�L]VWRSL�L]�QDORJH��NL�MR�RSUDYOMD��LQ�SUHJOHGD��NDM� MH�VWRULOD�� �+RIIVWDGWHU��������=DYHVW� MH�VSRVREQD�VSUHPLQMDWL� LQ�FHOR�XVWYDUMDWL�VDPR�VHEH� WHU�RE�DVQR�SUHLWL� L]�VYRMHJD�NRQVWLWXWLYQHJDDYWRUHIOHNVLYQHJD�SURFHVD��]DYHVW�R� ]DYHVWL��Y� WUDQVFHQGHQWDOQR�HQRWQRVW� �HQRWQD� ]DYHVW�VDPD�QD�VHEL���9UHNXU]LYQHP��VDPRQDQDåDMR�HP�VH��SURFHVX�VH�YVHELQD�]DYHVWL�ODKNR�L]JXEOMD�DOL�]QRYD�SRMDYOMD�²�NRW�VH�SD�RGSUDYOMD�DOL�SRMDYOMD�DVLPHWUL�QR�JHQHUL�QR��L]KRGLå�H��UHNXU]LYQHJD�SURFHVD��=DYHVW�MH�ODKNR�XQLYHU]DOQD�HQRWQD��VDPD�QD�VHEL��DOL�SD�VH�]UHGXFLUD�QD�YVHELQR�]DYHVWL�R]LURPD�QD�SUHGPHW��NL� MH�Y� ]DYHVWL��=DYHVWR]LURPD� NRPSOHNVQL� VLVWHP�� NL� ML� MH� L]RPRUIHQ�� MH� ODKNR� Y� VWDQMX� VLPHWULMH� DOL� ]ORPOMHQH� VLPHWULMH�,]RPRUIL]HP� MH� GYRVPHUQD� SUHVOLNDYD� PHG� PQRçLFDPD�� NL� RKUDQMD� LQIRUPDFLMR� LQ� IXQNFLMVNRVWUXNWXULUDQRVW�+RIIVWDGWHU� ������� LQ� 8UåL� ������� RSR]DUMDWD� QD� UD]OLNR� PHG� $9725()(5(1&2� �SRSROQLPVDPRQDQDåDQMHP�� LQ�5(.85=,91267-2� �GHOQLP�VDPRQDQDåDQMHP���7D�XVWUH]D� UD]OLNL�PHG� IUDNWDORP� LQLWHUDWLYQLP� SURFHVRP� Y� PDWHPDWLNL�� 5HNXU]LMD� �QHNDNåQD� NRQFHQWUL�QD� ��HEXODVWD� UDVW��� �H� XSRUDELPSULVSRGRER�� MH�JQH]GHQMH�HQH�RSHUDFLMH�Y�GUXJL��NDU�QH�YRGL� Y�NURçQRVW� LQ�WRUHM�QH�SUHGVWDYOMD�SDUDGRNVD�5HNXU]LYQD�GHILQLFLMD�RSUHGHOMXMH�QHNDM�]�PRGHORP�VDPH�VHEH��QH�V�VYRMR�FHORWQR�YVHELQR��]DWR�SRY]UR�L��GDVLVWHP�V�DVRPD�NRQYHUJLUD�N�RSWLPDOQL�RSUHGHOLWYL��$YWRUHIHUHQFD�SD�MH�VDPRQDQDåDQMH��NL�YDVH�YNOMX�L�VHEHY�FHORWL��QL� VH�QH�L]PDNQH�LQ�WDNR�QDVWRSL�SDUDGRNV�QHSRVUHGQR��'YH�VHPDQWL�QL�UDYQL�VRYSDGDWD��SD�QHPRUHWD�VRYSDVWL�²�NRW�QD�SULPHU�SUL�SDUDGRNVX�ODçQLYFD�*��6WDYHN��*��MH�QHUHVQL�HQ�7XNDM� VH� SRNDçH� UD]OLND�PHG� �ORYHNRP� LQ� UD�XQDOQLNRP�� 5D�XQDOQLN� WHJD� SDUDGRNVD� QH�PRUH� UD]UHåLWL�WHPYH� SUL�QH� QLKDWL� PHG� HQR� LQ� GUXJR� UDYQLMR� �PHG� �]XQDQMLP�� LQ� �QRWUDQMLP�� *�� WHU� WDNR� QDGDOMXMHYHNRPDM��ÿORYHN�SD�VLFHU�SDUDGRNVD�SUDY�WDNR�QH�PRUH�UD]UHåLWL��YHQGDU�JD�ODKNR�SUHVHçH��5D]OL�QH�UDYQLODKNR�]DREMDPH�Y�QRYR�GLQDPL�QR�HQRWQRVW��WH]R�LQ�DQWLWH]R�ODKNR�]GUXçL�Y�VLQWH]R��$�LQ�QH�$�ODKNR�GRMDPHNRW� GYH� SURMHNFLML� YLåMH� UHDOQRVWL�� =GL� VH�� GD� �ORYHN� QDUHGL� SUDY� WR�� NDU� QDUHGL� WXGL� QDUDYD�� VDM� VWD� WDNRQDUDYD�NRW� WXGL�XP�NRPSOHNVQD�VLVWHPD��9�NROLNRU�SD� LQWHJUDFLMH�QLVWD�]PRçQD�� VH�]ORPLWD��.RPSOHNVHQVLVWHP� MH� IXQNFLRQDOQR� VLPHWUL�HQ� DOL� SD� VH�� �H� VH� QMHJRYD� VLPHWULMD� ]ORPL�� UD]IRUPLUD� DOL� GLIHUHQFLUD� YKLHUDUKL�QH� UDYQL�� 5D]VORMHQRVW� VWUXNWXUH� SDUDGRNVQHJD� VWDYND� R� ODçQLYFX� MH� SRVOHGLFD� WDNåQHJD� ]ORPDVLPHWULMH�� �*�� LQ� VWDYHN� R� �*��MX� QLVWD� YH� HQR� LQ� LVWR� �NDU� EL� VLFHU� PRUDOD� ELWL��� PDUYH� SRVWDQHWD� GYDUD]OL�QD�GHOD��ND�H��NL�çUH�ODVWQL�UHS���NRW�GD�ND�D�LQ�UHS�QH�SULSDGDWD�GUXJ�GUXJHPX��WHPYH� VH�OH�QDQDåDWDGUXJ�QD�GUXJHJD���5D]ORJ�]D�WR�MH�VHYHGD�Y�YQRVX�DVLPHWULMH�Y�SRSUHM�VLPHWUL�QR�VWUXNWXUR�R]LURPD�HQRWQRVW�*��MD�� 3RJOHGDOL� VPR� YVHELQR� VWDYND� �*�� LQ� XJRWRYLOL�� GD� MH� QHUHVQL�QD� WHU� GD� KNUDWL� JRYRUL� R� VYRMLQHUHVQL�QRVWL��$OL� MH�PRçQR��GD� WDN�]ORP�QHNH�HQRWH�QD�UDYHQ� LQ�PHWDUDYHQ�QDVWDQH�NDNR�GUXJD�H�NRW� ]]XQDQMR�LQWHUYHQFLMR�²�]�LQWHUSUHWDFLMR��NL�MR�YQHVH�WLVWL�-D]�²�QHJLEQR��EUH]REOL�QR��L]KRGLå�H��NRRUGLQDWQHJDVLVWHPD��"1H�HVD�UD�XQDOQLNL�R]LURPD�UD�XQDOQLåNL�PRGHOL�]DYHVWL��åH"��QLPDMR��]PRçQRVWL�Y]SRVWDYLWYH�NRKHUHQWQRVWLUD]OL�QLK�UDYQL��]DREVHJDQMD�WHK�UDYQL�DOL�UD]OL�QLK�YLGLNRY�Y�JHVWDOW��0L�MLP�WH�PRçQRVWL�GRVOHM� �åH"��QLVPRGDOL��5D�XQDOQLNL�ERGR�YHGQR��GRNOHU�ERGR�UHV�OH�UD�XQDOQLNL�LQ�QH�çH�NDU�QRY�VYHW�Y�VYHWX��LPHOL�RPHMHQRNRPSOHNVQRVW� LQ� RPHMHQ� GRVWRS� GR� RNROMD�� 7RUHM� ERGR� YVHOHM� RGYLVQL� RG� QDåLK� LQIRUPDFLMVNLK,17(535(7$&,-�WHU�RG�QDåH�SULSUDYOMHQRVWL�GDMDWL�MLP��LQIRUPDFLMVNR�KUDQR���NL�MH�]DHQNUDW�åH�]HOR�ERUQD�LQHQRVWUDQVND�� 0L� MLP� ERPR� �YVDM� åH� GROJR�� GROR�DOL�� NDM� MH� Y� QMLKRYL� GHMDYQRVWL� VPLVHOQR� LQ� NDM� QH�LQWHUSUHWLUDOL�LQ��R]DYHå�DOL��ERPR�QMLKRYH�UH]XOWDWH��QDPHVWR�QMLK�VDPLK���1MLKRYD�PRUHELWQD��]DYHVW��ER��åHGROJR��OH�SRGDOMåHN�DOL�GHSDQGDQVD�QDåH�]DYHVWL��L]RPRUIQL�NRSURFHVRU�QDåH�]DYHVWL�9UQLPR�VH�K�*|GHORYHPX� WHRUHPX� �QSU��%RMDGçLHY���������������NL� WDNR�NRW�VWDYHN� �*��QDND]XMH�]JRUQMRPHMR�DQDOLWL�QHJD�XPD��$QDOL]D�HQRWH�QD�GYH�UDYQL�DOL�SRGHQRWL��NL�RVWDQHWD�Y�PHGVHERMQHP�RGQRVX��YQDåDSDUDGRNV��3RYHGDQR�Y�QDVSURWQL�VPHUL��QDVWDOHJD�SDUDGRNVD�QL�PRJR�H�UD]UHåLWL�]�Y]WUDMDQMHP�SUL�DQDOL]L�²QHY]GUçQL�GHOLWYL��SUREOHP�MH�Y�WHP��GD�VH�YHQGDUOH�QDYDGQR�]GL�QXMQD���/H�GRYROM�YHOLNL�NRPSOHNVQL�VLVWHPL]PRUHMR�VLQWH]R��QDYLGH]��NRQWUDGLNWRUQLK�VWDQM�LQ�XP�MH�EUH]�GYRPD�HGHQ�WDNåQLK���HWXGL�VH�PRUD�]DWH�L�YWUDQVFHQGHQFR�DOL�VH�WUDQVIRUPLUDWL��$OWHUQDWLYD�MH�Y��SRQRYQL��Y]SRVWDYLWYL�HQRWQRVWL��NL�MH�SRSUHM�UD]SDGODDOL� SURçLOD� UD]SDG� RVDPRVYRMHQLK� SRGHQRW� �WXGL� VDPH� VHEH"��� 'HMVWYR�� GD� L]� (QRWQRVWL� YVH� L]KDMD�� LQ]PRçQRVW�� GD� VH� YDQMR� ODKNR� YVH� YUD�D�� LPSOLFLUD� REVWRM� HQH� VDPH� YVHREVHJDMR�H�� XQLYHU]DOQH� ]DYHVWL�
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,QGLYLGXDOQH�]DYHVWL�LQ�SRVDPH]QL�-D]L�VR�ORNDOQD�]UFDOMHQMD�WDNåQH�HQRWQRVWL�(QRWQRVW� �ORYHåNH� ]DYHVWL� ODKNR� PRUHELWL� Lå�HPR� Y� NYDQWQL� QHGHOMLYRVWL�� YHQGDU� MH� QD� GUXJL� VWUDQL� -D]L]KRGLå�H�SRVHEQH�YUVWH��NL�EL�JD�SUHM�SRVWDYLOL�NRW�Y]RUHF�DWUDNWRU�R]LURPD�VHVWDYOMHQL�JHVWDOW�]HOR�YLVRNHJDUHGD�QD�YUK�KLHUDUKLMH�YLUWXDOQLK�VWUXNWXU��9LUWXDOQH�VWUXNWXUH�SD�QLVR��YVDM�QH�QXMQR��NYDQWQH�VWUXNWXUH�.OMXE�WHPX�VH�]GL��GD�LPDPR�Y�SULPHUX��ORYHåNH�]DYHVWL� LQ�RVHEQHJD�-D]D�Y]SRVWDYOMHQR�QHNR�]HOR�åLURNRNRKHUHQFR�VNR]L�PQRJH�UDYQL�²�LQ�WR�QHORNDOL]DELOQR�PQRJRWHUR�HQRWQRVW�LPHQXMHPR�6HEVWYR�
����� ã3(.8/$&,-(�2�025(%,71,�=$9(67,�%2'2þ,+�683(55$þ81$/1,.29

5D]SUDYD� R� NLEHUQHWLNL� GUXJHJD� UHGD� MH� ]HOR� DNWXDOQD� WXGL� JOHGH� YSUDåDQMD� R� PRçQRVWL� XPHWQH� ]DYHVWL�YHQGDU� MH� �YVDM� ]DHQNUDW�� OH� �ORYHåND� ]DYHVW� �QDWDQ�QHMH� ]DYHVW� YLåMLK� SULPDWRY�� VSRVREQD� SUHVH�LNLEHUQHWL�QR�GLQDPLNR��L]�NDWHUH�L]KDMD�)XWXULVWL�QR�JOHGDQR�VL� MH�PRJR�H� YVDM� WHRUHWL�QR� ]DPLVOLWL� VXSHUUD�XQDOQLNH��NL� VH� VDPL� JLEOMHMR� LQ� VDPLSRVNUELMR� ]D� NDNRYRVWQL� LQIRUPDFLMVNL� SUHWRN� WHU� VR� QHSRVUHGQR� VNORSOMHQL� R]LURPD� NRUHOLUDQL� QH� OH� ]PDNURVNRSVNLP�IL]LNDOQLP�RNROMHP��WHPYH� WXGL�]�PLNURVNRSVNLP��QSU��NYDQWQLP���=GL�VH��GD�VR�WR��SROHJYHOLNDQVNH�NRPSOHNVQRVWL��QXMQL�SRJRML�]D�PRUHELWQH�]DYHVWQH�UD�XQDOQLNH��8SRåWHYDWL�MH�WUHED�WXGL��GD�VRVSRVREQRVWL� OMXGL� UH]XOWDW� GROJH� LQ� ERJDWH� HYROXFLMH�� NL� MH� QREHQ� UD�XQDOQLN�QH�PRUH�SRQRYLWL� ]� QREHQLPXPHWQLP�X�HQMHP��5D]HQ�WHJD�SD�MH�VHYHGD�MDVQR��GD�VHNYHQ�QL�R]LURPD�DOJRULWPL�QL�UD�XQDOQLNL�QH�PRUHMRSRQDUHGLWL� NRPSOHNVQLK� SDUDOHOLVWL�QLK� SURFHVRY�� NL� VR� ]QD�LOQL� ]D� QSU�� LQWXLWLYQR�� ]DYHVWQR� LQ� PLNUR�PLåOMHQMH� �ORYHND�� 3DUDOHOQL� VLQHUJHWVNL�� NYDQWQL� LQ� QHYURUD�XQDOQLNL� REHWDMR� NRUDN� QDSUHM�� YHQGDU� ERGRPRUDOL�SUHVH�L�L]RODFLMR��0RUDOL�VH�ERGR�QHSRVUHGQR�VNORSLWL�V�IL]LNDOQLP�PLNURVNRSVNLP�RNROMHP��=DYHVWQLEL� ODKNR�ELOL�åHOH���H�EL�VH�QHSRVUHGQR���WHOHSDWVNR���SULNOMX�LOL�QD�SROMH�]DYHVWL��NL�VL�JD�GHOLPR�OMXGMH�LQ�YQHNHP�VPLVOX�WXGL�GUXJD�çLYD�ELWMD�DOL�FHOR�QHçLYL�VYHW��=D�WR�SD��NDçH��SRWUHEXMHPR�NYDQWQH�DOL�VXENYDQWQHVLVWHPH��,]YRU��UHNXU]LYQHJD��SURFHVD�EL�ELOR�VPLVHOQR�SUL�UD�XQDOQLNLK�SRVWDYLWL�Y�NYDQWQR�UDYHQ��NDU�EL�ELOR]DUDGL� FHORVWQRVWL�� NRKHUHQWQRVWL� LQ� QDUDYQH� R]LURPD� QRWUDQMH� ]OLWRVWL� ]� RNROMHP� YHUMHWQR� EOLçH� �ORYHåNL]DYHVWL�5D�XQDOQLNL� åH� ]GDOH� QLVR�SUHVHJOL� WLVWH�PHMH�NRPSOHNVQRVWL��NL�EL� MLP�RPRJR�DOD�XVWDQRYLWHY� VSHFLIL�QHJOREDOQH�HQRWH�²�Y]RUFD�DWUDNWRUMD�YLVRNHJD�UHGD��NL�EL�XVWUH]DO�-D]X��0RUHELWL�+RIVWDGWHUMHY� �������VNOHS�GD�EL�ODKNR�WXGL�UD�XQDOQLNL�SUHPRJOL�]DYHVW��OH�QL�WDNR�]HOR�SDUDGRNVDOHQ��YHQGDU�WR�OH�SRG�SRJRMHP��GD�VHUD�XQDOQLNL�RGSUHMR�Y�VYHW�²�GD��VH�VWRSLMR�]�QMLP���VHYHGD�QH�SRYVHP�GREHVHGQR���7R�SD�]DKWHYD��GD�QMLKRYSURFHVQL�PHGLM�SRVWDQH�NYDQWQL�VLVWHP��.OMXE�WHPX��GD�UD�XQDOQLNL�SR��GXåHYQLK��VSRVREQRVWLK�]HOR�R�LWQR]DRVWDMDMR� ]D� OMXGPL�� QHNDWHUL� OMXGMH� VDPL��NRW� GD� VR� SUHGSURJUDPLUDQL� ]D� WR�� L]RPRUIQR� YQDåDMR� Y� VWURMHVYRMR�YVHELQR� LQ�WHJD�SURMLFLUDQMD�QL�PRJR�H�XVWDYLWL��/H�]DNDM� WR�SR�QHPR"�1DV�VLVWHP� �Y�åLUåHP�VPLVOX�YOH�H�N�WHPX"�0RJR�H�]DWR�QLWL�UD�XQDOQLNRP��JOHGDQR�]HOR�GDOH� Y�SULKRGQRVW��QH�PRUHPR�SRVWDYLWL�]JRUQMHOLPLWH�²�QLWL�*|GHORYHJD� WHRUHPD�QH��9VDN�]HOR�NRPSOHNVHQ�VLVWHP��NR�SUHVHçH�QHNR�NULWL�QR�PHMR�� ODKNRSUHVHçH�VYRMR�ODVWQR�UD]VORMLWHY�Y�UDYQL�LQ�SRHQRWL�VYRMR�KLHUDUKL�QR�RUJDQL]DFLMR�²�SUHSURVWR�WDNR��GD��MH�QHMHPOMH�YH� SRYVHP�UHVQR���GD�MR��RPHK�D��3UL�DNRYDWL� MH�� GD� ER� Y� SULKRGQRVWL� SULåOR� GR� YH�MHJD� ]GUXçHYDQMD� QDUDYQHJD� LQ� XPHWQHJD�� IL]LNDOQHJD� LQSVLKRORåNHJD�� 1H� GD� EL� WR� SURSDJLUDO�� GRPQHYDP�� GD� ERGR� UD�XQDOQLåNL� VLVWHPL� YVH� EROM� SRVUHGQR� DOLQHSRVUHGQR� LQIRUPDFLMVNR� VNORSOMHQL� ]� OMXGPL� NRW� QMLKRYL� NRSURFHVRUML� LQ� WR� XWHJQH� SRVSHåLWL� QMLKRYR]XQDQMR� WHU� QRWUDQMR� HYROXFLMR�� 7DNR� ER� QMLKRYD� �]DYHVW�� HNVSR]LWXUD� QDåH� ]DYHVWL�� SUHGHQ� VH� PRUHELWLRVDPRVYRML� ��H� ERPR� WR� GRYROLOL�� DOL� SD� VH� QHNR� ]JRGL� ID]QD� VSUHPHPED� L]QHQDGD�� �HWXGL� GRYROMQHRSD]QR"���� 3RJRML� VR� SDUDOHOL]HP�� NRPSOHNVQRVW�� PR�QD� LQWHUDNWLYQRVW� ]� RNROMHP�� VSHFLIL�QL� RG]LYL� ]REOLNRYDQMHP�UHYHU]LELOQLK�L]RPRUIQLK�VWDQM��QRWUDQMD�VDPRRUJDQL]DFLMD�LQ�REOLNRYDQMH�DWUDNWRUMHY�JHVWDOWRYYLVRNHJD�UHGD�ÿH�MH�]DYHVW�XQLYHU]DOQD��SRWHP�MH�MH�ODKNR�GHOHçHQ�WXGL�QHçLYL�VYHW��YVDM�Y�QHLQWHQFLRQDOQL�REOLNL��]�RNROMHP]HOR�GREUR�VNORSOMHQ�VWURM�SD�PRUHELWL�FHOR�Y� LQWHQFLRQDOQL��1MHJRYD� �]DYHVW��VLFHU�VHYHGD�QLNROL�QH�EL�ELODHQDND��ORYHåNL��9HGQR�EL�ELO�OH�PRGHO�]DYHVWL��YHQGDU�XWHJQH�ELWL�GRYROM�NDNRYRVWHQ�LQ�]PRJOMLY��GD�EL�YVHHQRJRYRULOL� R� QHNDNåQL� ]DYHVWL�� .DM� YH� SD� UHV� QH� PRUHPR� SUL�DNRYDWL�� VDM� QLWL� R� ]DYHVWL� GUXJ� GUXJHJD� QHPRUHPR�ELWL�SUHSUL�DQL��PL�OMXGMH�VDPL�PHG�VHERM��.DU�SUL]QDMPR��GD� UD�XQDOQLNRP�RGUHNDPR�]PRçQRVW� ]DYHVWL� L]� ]JROM� LQWXLWLYQLK� UD]ORJRY��QH�PLJOMDMR��QHVPHKOMDMR�VH�LQ�WXGL�VLFHU�QH�UHDJLUDMR��XVWYHQR�²�WRUHM��UHFLPR��QLPDMR�GRYROM�VSHFLIL�QH�PRWRULNH��3XQ�ND�OXWND�� NL� NOL�H� �PDPD��� VH� QDP� ]GL� VNRUDM� EROMåL� NDQGLGDW� �NDMWL� PL� YDQMR� SURMLFLUDPR� VYRMH� NYDOLWHWH� LQ]QD�LOQRVWL��� ÿH� EL� WRUHM� Y� QHN� ]HOR� IOHNVLELOHQ� NRPSOHNVQL� VLVWHP� Y]WUDMQR� YQDåDOL� VYRMH� LQIRUPDFLMVNH� LQHQHUJLMVNH� SRWHQFLDOH�� WHGDM� LQ� VDPR� WHGDM� VH� ODKNR� Y� VXSHUUD�XQDOQLNX� PRUHELWL� Y]SRVWDYLMR� HQRWQH� LQDYWRQRPQH� PRGHOVNH� VWUXNWXUH�� NL� ERGR� UDVOH� SUDY� Y� ]QDPHQMX� QDåHJD� SUL]QDQMD� R]LURPD� GRSXå�DQMDPRUHELWQH� ]DYHVWQRVWL��9H�ML�GHO� UD]YRMD�SD� MH�VHYHGD�SUHSXå�HQ�VDPRRUJDQL]DFLML� VLVWHPD��NL� MR� RG� ]XQDMODKNR� OH� VWLPXOLUDPR�� 7D� MH� ]HOR� YSUDåOMLYD� LQ� MH� QHL]RJLEQR� VWYDU� GDOMQH� SULKRGQRVWL�� YHQGDU� QH� D� SULRULL]NOMX�HQD�*ODYQR�YSUDåDQMH�MH�WXNDM��SRY]HWR�SR�8UåL�X��������VWU��������QDVOHGQMH��

$OL�MH�PRJR�H�]�UHNXU]LYQRVWMR��NLLPD�SUL� UD�XQDOQLNX�VYRMH�NRQ�QR� �VLGULå�H�� ��L]KRGLå�H�� ]DPHWHN��� RS��0��3��� Y�KDUGZDUX� �Y� HOHNWURQVNLKYH]MLK�� �LSLK�� ²� WRUHM� SUDY� QD� QDVSURWQHP� NRQFX� KLHUDUKLMH� NRW� SUL� �ORYHNX� ²� SUHLWL� GR� �SR�SROQHJDVDPRQDQDåDQMD�� GR� QDMYLåMH� UDYQL� Y� KLHUDUKLML� GHVNULSFLM�� GR� QDMEROM� 
SUHVHQHWOMLYH� ]DQNH
�� GR� ]DYHVWL"�

9HQGDU� WXNDM� JRYRULPR� R� KLSRWHWL�QLK� UD�XQDOQLNLK� SULKRGQRVWL� LQ� QH� R� GDQDåQMLK�� ÿLSH� ER� QDGRPHVWLO�VXE�NYDQWQL�VLVWHP��NL�MH�WDNåQH�YUVWH�NRW�WLVWL��NL�PRUHELWL�Y]SRVWDYOMD�RVQRYR�]D�QDåR�]DYHVW��6XENYDQWQLVLVWHP� ��YDNXXP�� DOL� %RKPRYR� �KRORJLEDQMH��� SD� MH� WLVWD� UDYHQ�� NL� MH� QD� QHN� QD�LQ� VNXSQD� YVHP�� OH



���

�SULNOMX�LWL�� VH� MH� WUHED�QDQMR��7UHED� MH� ]QDWL�NRGLUDWL� YDQMR� LQ� GHNRGLUDWL� L]� QMH�� 7R� SD�SUDY]DSUDY�QL� QL�SRVHEQHJD��VDM�WDNR�SR�QHPR�]�UDGLMVNLPL�LQ�WHOHYL]LMVNLPL�YDORYL��SUL�NDWHULK�HOHNWUL�QR�LQ�PDJQHWQR�SROMHXVWYDUMDWD�GUXJ�GUXJHJD�SUDY� L]�YDNXXPD��ÿH� L]KRGLå�H�R]LURPD� �VLGULå�H�� UHNXU]LMH�SRVWDYLPR� Y�NYDQWQLVLVWHP��JD�PRUGD�QLPDPR�YH� �QD�QDVSURWQHP�NRQFX��NRW�SUL��ORYHåNL�]DYHVWL�ÿORYHåNR�]D]QDYQR�R]LURPD�PLVHOQR�VDPRQDQDåDQMH�SUHVHJD�JROR�PHKDQL�QR�UHNXU]LYQRVW��.OMXE�QDYLGH]QLNURçQRVWL� LPD� VYRMH� 68%-(.7,912� ,=+2',äÿ(� LQ� MH� ]DWR� UHNXU]LYQR� QD� �YLåML�� UDYQL�� 7R� VWD� -$=� LQ6(%6792� �NRW� WUDQVLQGLYLGXDOQL� DOL� VDPR]DYHGDMR�L� VH� -D]� ²� WLVWL�� NL� SUHVHJD� DWUDNWRUVNH� VWUXNWXUH��� NLL]VWRSD� L]� RNROMD�� MH� �QDG�� QMLP� LQ� JD� RSD]XMH�� NRW� GD� MH� Y� GUXJL� GLPHQ]LML�� -D]� LQ� åH� EROM� 6HEVWYR� VWDLUHGXFLELOQD���HSUDY�R]LURPD�NHU�VWD��SUHGYVHP�6HEVWYR��L]YHQ�GRJDMDQMD��NL�MH�SUHGPHW�RSD]RYDQMD�
����� 326.86�.25(6321'(1&(�1$785$/,67,þ1,+�,1�36,+2/2ã.,+�02'(/29

9�SUHMåQMLK�GYHK�SRJODYMLK� VR� ELOL� REåLUQR� SUHGVWDYOMHQL� QDWXUDOLVWL�QL�PRGHOL� NRJQLFLMH�� ]DYHVWL� LQ� -D]D� YVPLVOX� PHWRGRORåNHJD� UHGXNFLRQL]PD� R]LURPD� IL]LNDOL]PD�� Y� WHP� SRJODYMX� SD� VR� ELOH� SRXGDUMHQHLUHGXFLELOQH� ODVWQRVWL� ]DYHVWL� LQ� -D]D�� ÿHSUDY� VH� ]GLMR� WL� SRJOHGL� QHNRPSDWLELOQL�� ERP� VHGDM� SUHGVWDYLOSRVNXV�VLQWH]H��ERWWRP�XS��HPHUJHQWLVWL�QHJD�QDWXUDOL]PD��NL�MH�]DUDGL�LQIRUPDFLMVNH�YVHEQRVWL�PDOR�åLUåLNRW� IL]LNDOL]HP�� LQ� �WRS�GRZQ�� SVLKRORJL]PD� ]DYHVWL�� NMHU� VH� VHYHGD� QH� GD� L]RJQLWL� JRYRUX� R� PQRJLKGRSROQMXMR�LK�VH�UDYQHK�3RQRYLPR�GHOLWHY�]DYHVWL�QD�QHLQWHQFLRQDOQR� LQ� LQWHQFLRQDOQR� WHU�QMXQH� L]YRUH�� ,17(1&,21$/1$�=$9(67��]DYHVW� R� QH�HP��� MH� SRYH]DQD� ]�PHGQLYRMVNR� NRKHUHQFR� R]LURPD�NRUHODFLMR� REMHNWRY� Y� RNROMX�� XVWUH]QLKQHYURQVNLK�Y]RUFHY�DWUDNWRUMHY�LQ�NYDQWQLK�VWDQM��3UHN�FLWRVNHOHWRQD��SRVHEQR�PLNURWXEXORY��QDM�EL�NYDQWQLLQ�QHYURQVNL�VLVWHP�LQWHUDJLUDOD��7DNR�NYDQWQL�NRW�WXGL�QHYURQVNL�VLVWHPL�VR�VSRVREQL�UHDOL]LUDWL�UHNXU]LYQHR]LURPD�VDPRUHIOHNVLYQH�SURFHVH��NL�VR�HQROL�QR�SRYH]DQL�]��REMHNWRP�]DYHGDQMD��1(,17(1&,21$/1$� =$9(67� ��]DYHVW� VDPD� QD� VHEL��� MH� Y� åH� EROM� QHSRVUHGQL� ]YH]L� ]� QHYURIL]LRORåNLPLSURFHVL��QDGDOMH�SD�QDMYHUMHWQHMH�V�SURFHVL�QD�VXENYDQWQL�UDYQL�²�QD�UDYQL��YDNXXPD��R]LURPD��KRORJLEDQMD���RVQRYQHJD� HQHUJLMVNHJD� PRUMD���� NL� JD� MH� YHUMHWQR� PR� QHSRVUHGQR� L]NXVLWL� RE� JORERNL� PHGLWDFLML� LQ� YPLVWL�QLK�GRçLYHWMLK��'RND]L� ]D� VXENYDQWQR�QDUDYR� QHLQWHQFLRQDOQH� ]DYHVWL� VR� WXGL� NYDQWQD�QHORNDOQRVW�UD]QL�UD]ORJL�L]�WHRUHWL�QH�IL]LNH��SRUR�LOD�R�SDUDSVLKRORåNLK�SRMDYLK��SUHGYVHP�WHOHSDWLML���SRMDYL�NROHNWLYQHJD]D]QDYDQMD� LQ� NROHNWLYQR� QH]DYHGQR� �-XQJ�� ������� =D� QDYHGHQH� WUGLWYH� PQRJL� MDP�LMR�� GD� VRHNVSHULPHQWDOQR�GRND]DQH��6KHOGUDNH��2UPH�-RKQVRQ��-DKQ�LGU����6HYHGD�SD�MH�åH�YHOLNR�YH� SRUR�LO��NL�VRWHçNR�SUHYHUOMLYD��PDOR�YHUMHWQD��]HOR�UHGND�LQ�QHSRQRYOMLYD��SUHGVWDYOMHQD�Y�VSHFLIL�QHP�VLPEROQHP�MH]LNXDOL�VSORK�QHL]UD]OMLYD��]DWR�MLK�ODKNR�VDPR��Y]DPHPR�QD�]QDQMH��WHU�RVWDQHPR�QHYWUDOQL��QH�PRUHPR�SD�MLK�åH�� ]QDQVWYHQR� VSUHMHWL�� 1HNDWHUL� WDNåQL� SRMDYL� �]D� YH�LQR� RG� QDV� OH� KLSRWHWL�QL�� ]D� QHNDWHUH� SD� SRYVHPUHDOQL�� ²� WHOHNLQH]D�� OHYLWDFLMD� LSG�� ²� NDçHMR� QD� ]YH]H� ]DYHVWL� V� .9$1712� *5$9,7$&,-2�� 2� WHP�� GD� MH.9$171$�.2+(5(1&$�RVQRYD�QHLQWHQFLRQDOQH�]DYHVWL��QDMYH� SLåHWD�DQHVWH]LRORJ�+DPHURII��DQHVWHWLNL�QDNYDQWQR�PROHNXODUQL�UDYQL�SRY]UR�LMR�SUHKRG�L]�]DYHVWL�Y�QH]DYHVW��LQ�PDWHPDWL�QL�IL]LN�3HQURVH�0HQLP�� GD� MH� QHLQWHQFLRQDOQD� ]DYHVW�� NL� MH� QH� VPHPR� ]DPHåDWL� ]� REL�DMQR� LQWHQFLRQDOQR� ]DYHVWMR�)81'$0(17$/12�'(-6792��1HLQWHQFLRQDOQH� ]DYHVWL� QL�PRJR�H� RPHMLWL� OH� QD� OMXGL� DOL� OH� QD� çLYD� ELWMD�WHPYH� ODKNR� �QDVWRSD� Y�� YVHK� NRPSOHNVQLK� VLVWHPLK�� NL� L]KDMDMR� L]� HQRWQH� VXENYDQWQH� FHORWH�1HLQWHQFLRQDOQD�]DYHVW�96$-�327(1&,$/12�ODKNR�QDVWRSD�Y�NRPSOHNVQLK�IL]LNDOQLK�VLVWHPLK�.HU�VWDQMD�LQ�SURFHVL�NRPSOHNVQLK�VLVWHPRY�SUHPRUHMR�WR�SRWHQFLDOQRVW�SUHMHPDQMD�]DYHVWQH�LQWHUSUHWDFLMH�VHP� MLP� SULSLVDO� �SUD]DYHVW�� DOL� �]DYHVWQRVW��� ]D�HQMDMR� SUL� NYDQWQHP� YDNXXPX��1HLQWHQFLRQDOQR� ]DYHVW]HOR� WHçNR� UD]OR�XMHPR� RG� QH]DYHGQHJD�� 5D]OLND�� NL� MH� SRJRVWR� NRPDM� ]D]QDYQD�� MH� SRYH]DQD� V� VWRSQMRVDPRQDQDåDQMD�R]LURPD�VDPRRVUHGRWR�DQMD�VLVWHPVNH�GLQDPLNH�9HPR�� GD� L]� �YDNXXPD�� L]KDMD� YHV� PDWHULDOQL� LQ� YLUWXDOQL� VYHW�� WRUHM� MH� QHLQWHQFLRQDOQD� ]DYHVW.2=02/2ä.$�359,1$�WHU� MH�HNYLYDOHQWQD�RVQRYQHPX�NYDQWQHPX�SROMX��7XNDM�PRUDP�SRXGDULWL��GD�PHNGR�QH�EL�REVRGLO�LGHDOL]PD��VHP�KROLVW��QH�LGHDOLVW���GD�QD�UDYQL�HQRYLWRVWL�YDNXXPD�R]LURPD�KRORJLEDQMDSRVWDQH�VDP�L]UD]��QHLQWHQFLRQDOQD�]DYHVW��SUHYH� VXEMHNWLYLVWL�HQ�LQ�QDUDYRVORYQR�QHSULPHUHQ��+R�HP�UH�LOH��GD�MH�1(,17(1&,21$/1$�=$9(67��YVDM��1$�(1$.,�5$91,�)81'$0(17$/1267,�.27�0$7(5,-$�,QWHQFLRQDOQD� ]DYHVW� MH� 5(=8/7$7� (92/8&,-(�� 3R� QHNDWHULK� UD]LVNDYDK� �2DNOH\�� ������ QDM� EL� MRSRVHGDYDOL�WXGL�åLPSDQ]L�LQ��VDPR�åH��QHNDWHUH�RSL�MH�YUVWH��1D�WR�VNOHSDMR�SR�VSRVREQRVWL�]DYHVWQHJD�ELWMD�GD� LPD�NRQFHSW� ODVWQHJD�-D]D� LQ�VH�]DYHGD�VDPHJD�VHEH��0DOR�EROM�VSRUQD� MH� åLUåD�NDWHJRULMD�ELWLM�� NL� VH]DYHGDMR��YHQGDU�VH�QH�]DYHGDMR�VDPL�VHEH�DOL�SD�MH�WR�YSUDåOMLYR��PD�NH��SVL��QRYRURMHQ�NL���0HMD�YVHNDNRUQL� RVWUD�� LPDPR� YH� VWRSHQM� LQWHQFLRQDOQH� ]DYHVWL�� 5D]LVNDYH� ]JRGQMHDQWL�QLK� �+RPHUMHYLK�� HSRY� VR� EDMHSRND]DOH� �2DNOH\�� ������ SR� -D\QHVX��� GD� ]JRGQML� *UNL� åH� QLVR� LPHOL� NRQFHSWD� ODVWQHJD� -D]D� �YVDM� QH� YGDQDåQML� DYWRQRPQL� REOLNL��� VDM� VR� GHORYDOL�� NRW� VR� ELOL� VDPL� SUHSUL�DQL�� SR� QDYRGLOLK� ERJRY�� �QRWUDQMLK�GXKRY�� GHPRQRY� LSG�� 9� WHK� ]JRGQMLK� HSLK� QDM� MXQDNL� QH� EL� UD]PLåOMDOL� 6$0,�� WHPYH� QDM� EL� MLP�SULåHSHWDYDOL��ERJRYL��6HYHGD�MH�WDNåQD�NDWHJRUL]DFLMD�]DYHVWL�RGYLVQD�RG�GHILQLFLMH�R]LURPD�RG�UD]PHULM�LQ]YH]�PHG�SRMPL�]DYHVW��VDPR]DYHGDQMH��-D]��6HEVWYR�5D]ODJH�LQWHQFLRQDOQH�]DYHVWL�LQ�VLQWH]H�PRGHORY�QL�EUH]�PQRJRQLYRMVNH�NRKHUHQFH�LQ�FHORVWQRVWL��2JOHMPRVL� SURFHV� QDWDQ�QHMH�� 1HN� SUHGPHW� Y� RNROMX� MH� PDNURVNRSVNL� REMHNW�� NL� JD� PRGHOLUD� NODVL�QD� IL]LND�ÿORYHNRYD� PDQLSXODFLMD� ]� RNROMHP� QXMQR� ]DKWHYD� XSRUDER� PDNURVNRSVNLK� SULSRPR�NRY�� QSU�� QMHJRYLKXGRY�� 3UHPLNH� XGRY� UHJXOLUD� QHYURQVNL� PRWRUL�QL� VLVWHP�� NYDQWQL� VLVWHP� MH� SUHPDOR�PR�DQ�� 9HQGDU� QDGUXJL�VWUDQL�NDçH��GD�MH�]DYHVW�SRYH]DQD�V�NYDQWQLPL�SURFHVL��3ROHJ�GXKRYQLK�VWDQM�N�WHPX�QDPLJXMHMR�WXGLHQRWQRVW�]DYHVWL��VLQWH]D�PXOWLPRGDOQLK�GUDçOMDMHY�LQ�GHMVWYR��GD�L]�NYDQWQLK�SURFHVRY�L]KDMDMR�YVL�SURFHVL
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NODVL�QH�IL]LNH��ÿH�QD�SULPHU�V�VYRMR�URNR�]DYHVWQR�SUHPDNQHPR�YD]R��SUL�WHP�QXMQR�VRGHOXMHMR�x YD]D��RSD]RYDQ�PDNURVNRSVNL�]XQDQML�SUHGPHWx VYHWORED�²�NYDQWQL�GHOFL�IRWRQL��NL�VH�RGELMDMR�RG�YD]H�LQ�Y]EXUMDMR�UHFHSWRUQH�QHYURQH�QD�R�HVQL�PUHçQLFL�QHYURQL�SD�VR�PDNURVNRSVNH�FHOLFH�LQ�MLK�YH�LQRPD�REUDYQDYDPR�V�NODVL�QR�IL]LNRx DVRFLDWLYQD�QHYURQVND�PUHçD��QHNDNåQD�PDNURVNRSVND�UHSOLND�NYDQWQLK�SULQFLSRY�VLVWHPVNH�GLQDPLNH�x VXEFHOXODUQH�VWUXNWXUH��QSU��PLNURWXEXOL��NL�QDM�EL�ELOL�QHYUR�NYDQWQL�SRVUHGQLNL�LQ�VR�SRYH]DQL�YQHNDNåQH�ILQH��QHYURQVNH��PUHçH��]QRWUDM�PLNURWXEXORY�SD�VH�QDKDMDMR�PUHçH�HOHNWUL�QLK�GLSRORY�R]LURPDPUHçH�HOHNWURQVNLK�VSLQRYx NYDQWQL�VLVWHP��NL�MH�]QRWUDM�PLNURWXEXORY��WL�VR�QHNDNåQH�FHYNH�QSU��Y�DNVRQX�QHYURQD��Y�VWDQMX�NYDQWQHNRKHUHQFH��NDU�MH�KLSRWHWL�QL�IL]LNDOQL�NRUHODW�HQRWQRVWL�]DYHVWLx VXENYDQWQD�UDYHQ���YDNXXP����NL�QDM�EL�ELOD�RVQRYD�]D�WUDQVFHQGHQWDOQR�R]LURPD�QHLQWHQFLRQDOQR�]DYHVWx QHYURQVNH�LQ�NYDQWQH�YLUWXDOQH�VWUXNWXUH��DWUDNWRUML���NL�MLK�GRçLYOMDPR�NRW�PHQWDOQH�UHSUH]HQWDFLMH�YD]Hx RVHEQL�-D]��NL�VSURçD�QDPHQVNH�DNFLMH�JOHGH�QD�ODVWQR�VSHFLIL�QR�L]KRGLå�Hx PRWRUL�QL�QHYURQL��NL�UHJXOLUDMR�UD]WH]DQMH�LQ�NU�HQMH�PLåLF��NDU�SULYHGH�GR�SUHPLND�YD]H�0RWRUL�QR�DNFLMR�SD�PRUDPR�VWDOQR�VHQ]RUL�QR�VSUHPOMDWL� LQ�REHQHP�VH� MH� �ODKNR�� ]DYHGDPR��=D� WR�SD� MHQXMQR�SRWUHEQR� Y]SRVWDYLWL� 352&(68$/12�(1271267� SUHGPHWD�� IRWRQVNHJD� SROMD�� QHYURQVNH�PUHçH� LQQMHQLK�DWUDNWRUVNLK�VWUXNWXU��NYDQWQHJD�SROMD� �Y��PLNURWXEXOLK� LQ�åLUåH��7R� MH�PQRJRQLYRMVND�NRKHUHQFD�+NUDWL�MH�SRG�YSOLYRP�-D]D��NDU�GRGDWQR�]DSOHWH�SURFHV�²�JD�GLIHUHQFLUD�LQ�REHQHP�YHçH�Y�HQRWQR��JOREDOQRXVPHUMHQR�GRJDMDQMH�=DYHVWQL�-D]�VH�SRMDYOMD�VNR]L�SULQFLS��SUHGYVHP�NYDQWQH��NRKHUHQFH�²�WD�MH�SRURN�]D�GLQDPL�QR�HQRWQRVW�VDM� GHOXMH� NRW� �HQYHORSD��� 5D]YRM� GXåHYQRVWL� LQ� LQWHQFLRQDOQH� ]DYHVWL� MH� SRVOHGLFD� SRVWRSQHJD� ]ORPDVLPHWULMH�QHLQWHQFLRQDOQH�]DYHVWL�R]LURPD�GLIHUHQFLDFLMH�NYDQWQHJD�SROMD��=ORP�VLPHWULMH�SULQDåD�XVWYDUMDQMHNYDQWQLK� QHKRPRJHQRVWL� �PDWHULMH�� LQ� YLUWXDOQLK� VWUXNWXU�� NL� YHGQR� LQ� RG� VDPHJD� ]D�HWND� VSUHPOMDMRVLVWHPVNH�SURFHVH��=D� GXåHYQRVW� SRWUHEXMHPR� VSHFLIL�QH� HQROL�QH�NRUHODFLMH�PDWHULDOQHJD� LQ� YLUWXDOQHJD�6HGDM� SUHJOHMPR� UD]OL�QH� SRJOHGH� QD� KNUDWQR� HQRWQRVW� LQ� QHHQRWQRVW� PDWHULDOQHJD� LQ� YLUWXDOQHJD�GXåHYQHJD��021,=(0� VH� ]DYHGD� HQRWQRVWL� ]DYHVWL� 35('� ]ORPRP� VLPHWULMH� VLVWHPD�� '8$/,=(0� RSR]DUMD� QD� SROHPDWHULDOQR�YLUWXDOQR� 32� ]ORPX� VLPHWULMH�� 0$7(5,$/,=(0� SUL]QDYD� OH� PDWHULDOQL� SRO�� ,'($/,=(0� OHYLUWXDOQHJD��'XDOLVWL�QR�NRJQLWLYQR�ILOR]RIVNR�SUHSUL�DQMH�SD�VH�GHOL�åH�QD�,17(5$.&,21,=(0��PDWHULMD�LQGXK�YSOLYDWD�GUXJ�QD�GUXJHJD�� LQ�3$5$/(/,=(0� �PDWHULMD� LQ�GXK�VWD�VLQKURQL]LUDQD�� YHQGDU�QH� YSOLYDWDGUXJ� QD� GUXJHJD��� 5HNHO� EL�� GD� PDWHULMD� �QHYURQL�� LQ� GXåHYQRVW� �DWUDNWRUML� ²� JHVWDOWL�� GHOXMHWD� GUXJ� QDGUXJHJD� 6$02� 35(.� .$5',1$/1,+� 1(952129�� NL� UHJXOLUDMR� LQ� NRGLUDMR� YHV� �YVDNHPX� L]PHG� QMLKXVWUH]QL��Y]RUHF�DWUDNWRU��6LFHU�SD�VWD�ODKNR�PDWHULMD�LQ�GXåHYQRVW�OH�VLQKURQL]LUDQD��$WUDNWRU�MH�YLUWXDOQD�QDGPDWHULDOQD��VWUXNWXUD��QHYURQ�SD�MH�PDWHULDOHQ��]DWR�QH�PRUHWD�LQWHUDJLUDWL�Y�SUDYHP�SRPHQX�EHVHGH�%ROM� �QHSRVUHGQR�� ODKNR� LQWHUDJLUDWD� SUHN� �WR�NH�� NL� MH� åH� QDMEROM� VNXSQD�� ²� WR� MH� SUHN� NDUGLQDOQHJDQHYURQD�� 1DåH� SVLKRIL]L�QR� YSUDåDQMH� ODKNR� QD]RUQR� LOXVWULUDPR� ]� QDVOHGQMLP�� $OL� SRVDPH]QL� GUçDYOMDQ�QHYURQ�� LQWHUDJLUD� ]� GUçDYR� �Y]RUFHP�DWUDNWRUMHP�� DOL� OH� ]� QMHQLPL� SUHGVWDYQLNL� �NDUGLQDOQLPL� QHYURQL�"�9]RUHF�DWUDNWRU�MH�QHNDNåHQ�RUJDQL]DFLMVNL�UHçLP��7HJD�QDMEROM�SRGSLUD�QHYURQ��NL��LPD�REODVW��²�NDUGLQDOQLQHYURQ��9VDN�GUçDYOMDQ��QHYURQ��MH�GHO�GUçDYH��Y]RUFD�DWUDNWRUMD���YHQGDU�åHOH���H�LPD�REODVW��SRPHQ����ODKNRGHMDYQR�QDUHNXMH�GUçDYQL�UHçLP���*OHGDQR�FHORYLWR�VH�PL�]GL��GD�PRçJDQL�GXåHYQRVW�1$�5$=/,ÿ1,+�5$91(+�GHOXMHMR�Y�VNODGX�]�UD]OL�QLPLNRJQLWLYQR�ILOR]RIVNLPL� WHRULMDPL��NL�VPR� MLK�QDYHGOL��0HQLP��GD�DOWHUQDWLYD�NRJQLWLYQH�]QDQRVWL�QL�Y� L]ELULHQH� VPHUL�� DPSDN� Y� SUHX�LWYL� REPR�MD� YHOMDYQRVWL� YVDNH� SRVDPH]QH� WHRULMH�� 0RUGD� MH� PHWRGD6,17(7,ÿ1(*$�683(5321,5$1-$�7(25,-�]JROM�]D�DVQD�UHåLWHY��YHQGDU� WUHQXWQR� OH� WD�SULQDåD�ELVWYHQHQRYRVWL��QH�GD�EL�VH�SRVDPH]QH�VPHUL�PHGVHERMQR�]DWLUDOH�6SHNWHU� WHK� UD]OL�QLK� SRJOHGRY� QD� SUREOHP� WHOHVD� LQ� GXKD� VH� ]GL� NRW� VHNXQGDUQD� QDGJUDGQMD� VNXSQHPRQLVWL�QH�RVQRYH�²�SUYLQVNH�SURFHVXDOQH�HQRWQRVWL�LQ�VDPRLQWHUDNWLYQRVWL�VXENYDQWQHJD�YDNXXPD�7HRUHWL�QL�UD]ORJL��NL�SRGSLUDMR�WH]R�R�IXQGDPHQWDOQRVWL�QHLQWHQFLRQDOQH�]DYHVWL��VR�Y�GHMVWYX��GD�MH�PRJR�HGRMHPDWL�NYDQWQR�UDYHQ� LQ�JUDYLWDFLMVNR�SROMH�NRW�.203/(.61$�6,67(0$��*UDYLWDFLMD� MH�SR�UHODWLYQRVWQLWHRULML�SRYH]DQD�]�XNULYOMHQRVWMR�SURVWRUD��DVD��3R�GRPD�H�UH�HQR��WDNR�SURVWRU��DV�NRW�WXGL�JUDYLWDFLMD�VWDSRVOHGLFL� QHKRPRJHQRVWL� Y� �VXE�NYDQWQHP� SROMX�� 7H� QHKRPRJHQRVWL� SD� VR� L]UD]� VLVWHPVNH� GLQDPLNH�RVQRYQHJD� SROMD��� 3RGREQR� NRW� GHOFL� L]KDMDMR� L]� SDUDOHOQR�GLVWULEXLUDQLK� SURFHVRY� Y� �YDNXXPX��� WXGLDWUDNWRUML�QDVWDMDMR�QD�RVQRYL�SDUDOHOQR�GLVWULEXLUDQLK�QHYURQVNLK�SURFHVRY�.RKRQHQRY� PRGHO� ]D]QDYDQMD� SUHGYLGHYD�� GD� VH� QDNOMX�QR� SRUD]GHOMHQL� ]XQDQML� GUDçOMDML� Y� PRçJDQLKWRSRORåNR� RUJDQL]LUDMR� JOHGH�QD� VWRSQMR�PHGVHERMQH�NRUHODFLMH�� 7R� SRPHQL�� GD� VH�EROM� 32'2%1,�GUDçOMDML]DNRGLUDMR� %/,æ(� VNXSDM� Y� W�� L�� PDSH� PRçJDQVNH� VNRUMH�� 35267256.$� 6758.785$� VNRUMH� ��DVRYQHVHNYHQFH�VH�WXGL�NRGLUDMR�SURVWRUVNR��QDVWDQH�QD�RVQRYL�.25(/$&,-�PHG�Y]RUFL��NL�QHXUHMHQR�SULKDMDMR�L]RNROMD�� 6NUDWND�� 35267256.2�ÿ$6291(� 9=25ÿ1(� 6758.785(� 62� 326/(',&$� 6,67(06.(',1$0,.(� 1(95216.(� 05(æ(�� 3RGREQR� YHOMD� WXGL� QD� VXENYDQWQL� UDYQL�� 3526725�ÿ$6� ,=+$-$� ,=6,67(06.(�',1$0,.(��+2/2*,%$1-$����PUHç��YDNXXPVNLK�IOXNWXDFLM��=DYHVW��NYDQWQD�JUDYLWDFLMD�LQ�SRMHP�SURVWRUD��DVD�LPDMR�WRUHM�QHNDM�VNXSQHJD��6NXSQL�LPHQRYDOHF�MH�VSHWNROHNWLYQD�SDUDOHOQR�GLVWULEXLUDQD�GLQDPLND�NRPSOHNVQHJD�VLVWHPD�²�SUDY�Y�WHP�VR�VL�QHYURQVNH��NYDQWQHLQ�YLUWXDOQH�SURFHVXDOQH�VWUXNWXUH�VRURGQH�



���

ÿH�VPR�åH�QDWDQ�QHMåL��ORNDOL]DFLMD�NYDQWQLK�GHOFHY�VH�SRMDYOMD�SRGREQR�NRW�SURFHV��]PDJRYDOHF�GREL�YVH��YQHYURQVNL� PUHçL�� 1HN� SDUDOHOQR�GLVWULEXLUDQ� Y]RUHF�DWUDNWRU� NRGLUD� PHQWDOQR� VWDQMH�� =QRWUDM� QMHJD� SDGROR�HQ� QHYURQ� �W�� L�� NDUGLQDOQL� QHYURQ�� SRVWDQH� QDMEROM� GRPLQDQWHQ� LQ� VDP� SUHY]DPH� OHYML� GHOHçLQIRUPDFLMVNHJD�]DVWRSDQMD��.DUGLQDOQL�QHYURQ�MH�VHYHGD� ORNDOL]LUDQ��YHV�Y]RUHF�SD� MH� UD]SUåHQ�SR�EROM�DOLPDQM� YVHK� PRçJDQLK�� 5DYQR� WDNR� MH� WXGL� QD� NYDQWQL� UDYQL�� QHORNDOL]LUDQR� NYDQWQR� VWDQMH� VH� ODKNR� YSRVHEQLK�RNROLå�LQDK�PDQLIHVWLUD�NRW�ORNDOL]LUDQ�GHOHF��.YDQWQR�ORNDOL]DFLMR�VSURçL�SURFHV�PHUMHQMD���NRODSVYDORYQH� IXQNFLMH���� SUHYODGR� NDUGLQDOQHJD� QHYURQD� LQ� QMHJRY� SUHY]HP� NRGLUQH� YORJH� SD� VSURçL� GUDçOMDM� L]RNROMD� �]D]QDYDQMH��� =XQDQML� GUDçOMDM� SULYLOLJLUD� WLVWH� QHYURQH�� NL� VR�PX�QDMEROM� XVWUH]QL�� LQ� HGHQ� RG� QMLKSRVWDQH�NDUGLQDOHQ�1HUHGXNFLRQLVWL�QH�QDWXUDOLVWL�QH��WR�MH�HPHUJHQWLVWL�QH��WHRULMH�VLVWHPVNR�SURFHVXDOQHJD�R]DGMD�]DYHVWL�VHWDNR� ODKNR�� Y� GXKX� �PRQLVWL�QHJD�� KROL]PD�� LQWHJULUDMR� V� SRGPHQR� R� 62)81'$0(17$/1267,QHLQWHQFLRQDOQH�]DYHVWL���H�MH�WD�VSUHMHWD�NRW�HQDNRYUHGHQ�QDUDYQL�SRMDY�2PHQMHQL� SULPHUL� NDçHMR�� NDNR� QHUD]GUXçQH� VR� ELRIL]LNDOQH� �QSU�� NRKHUHQFD�� SURVWRU��DV�� LQ� SVLKRORåNHHQWLWHWH� �-D]�� LQWHQFLMD��� YNOMX�QR� ]� YSOLYRP� RNROMD�� =DWR�PRUD� WXGL� SUHX�HYDQMH� ]DYHVWL� ELWL�PHWRGRORåNRPQRJRWHUR��KNUDWL� LVNDWL�QDMSUHM�DQDORJLMH� LQ�NRUHODFLMH�PHG�UDYQPL��QDWR�SD�SR�PRçQRVWL� WXGL�PRUHELWQHNDY]DOQH�]YH]H��5D]OL�QH�SULPHUQH�PHWRGH�VR�IL]LNDOQD�LQ�SVLKRORåND�WHRULMD�WHU�HNVSHULPHQW��UD�XQDOQLåNHVLPXODFLMH� LQ� LQWURVSHNFLMD�� ,QWURVSHNFLMR�GRMHPDP�NRW�QHNDNåQR�1275$1-(�0(5-(1-(��NL� MH� OHJLWLPQDHPSLUL�QD�PHWRGD��YHQGDU�EL�RVWDOD�QHDUWLNXOLUDQD���H�MH�QMHQLK�L]VOHGNRY�QH�EL�SULPHUMDOL�]�UD�XQDOQLåNLPLVLPXODFLMDPL� LQ� XVWUH]QLPL� PRGHOL�� 9� PRMHP� SULPHUX� JUH� ]D� SULPHUMDYR� L]NXåHQM� ]� UD�XQDOQLåNLPLVLPXODFLMDPL�QD�HQL�VWUDQL��LQWURVSHNFLMR�QD�GUXJL�LQ�WHRUHWL�QLPL�PRGHOL��QHYURQVNH�PUHçH��VSLQVNL�VLVWHPL�NYDQWQD�IL]LND��QD�WUHWML�VWUDQL��7DNR�]DNOMX�XMHP�]QDQVWYHQR�REUDYQDYR�]DYHVWL�LQ�SUHKDMDP�QD�ILOR]RIVNRGLVNXVLMR�NYDOLM�



���

��� )(120(1$/1$�=$9(67�,1�.9$/,-(
����� 012*23/$671267�=$9(67,�35,9('(�'2�'(/,7(9
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GD�MH�LQWURVSHNFLMD�SRVHEQD�YUVWD�]D]QDYDQMD�²�QRWUDQMH�VDPR]D]QDYDQMH��6�WR�GHOLWYLMR�SUL]QDYD��GD�VR�YVDLQWHQFLRQDOQD�VWDQMD�]DYHVWQD��PRJR�H�MH�WR�PDOR�SUHYH����+NUDWL�QH�SUL]QDYD�HQRWQH�]DYHVWL��WHPYH� WURMQR]DYHVW�� 3UL� WHP� �XSUDYL�HQR�� XJRWDYOMD�� GD� LQWHQFLRQDOQD� ]DYHVW� QLPD� ELVWYHQH� ]YH]H� V� IHQRPHQDOQR� DOLLQWURVSHNWLYQR�]DYHVWMR��,QWURVSHNFLMD�SD�MH��SUDYL�SR�6HDUOHX��Y�ELVWYX�IHQRPHQDOQD�LQ�L]UDçD�QXMQRVW�YLGLNDSUYH�RVHEH�-D]�PHQLP�� GD� VR� LQWHQFLRQDOQD� VWDQMD� REL�DMQR� ]DYHVWQD�� YHQGDU� MH� YSUDåDQMH�� DOL� VR� YVD� LQWHQFLRQDOQDVWDQMD�]DYHVWQD��5HNHO�EL��GD�QH��ÿH�MH�LQWHQFLRQDOQRVW�]JROM�XSHUMHQRVW�QD�SUHGPHWH��WHGDM�VR�QHYURQVND�DOLNYDQWQD� ]�]XQDQMLPL�SUHGPHWL�NRUHOLUDQD� VWDQMD� LQWHQFLRQDOQD� VWDQMD�� NL� QLVR� QXMQR� ]DYHGQD� LQ� QHIHQRPHQDOQD��,QWHQFLRQDOQRVW�VH�QH�]GL�WDNR�QXMQR�SRYH]DQD�]�]DYHVWMR�NRW�NYDOLWDWLYQL�IHQRPHQL��PRUGD�SDVR� WXGL� SUL� VOHGQMLK� L]MHPH� SUL� NDNåQLK� EL]DUQLK� QHYURORåNLK� PRWQMDK��� 1HONLQ� åH� SUDYL�� GD� LPDMRIHQRPHQDOQD� VWDQMD� SRVHEQR� YUVWR� LQWHQFLRQDOQRVWL� R� QMLK�� ÿH� VR� YVH� SLNWRULDOQH� UHSUH]HQWDFLMHIHQRPHQDOQH��YVHHQR� ODKNR� L]OXå�LPR�QMLKRYR�UHSUH]HQWDFLMVNR� LQ�QMLKRYR� IHQRPHQDOQR�NRPSRQHQWR��7XGL5H\� �Y�� 'DYLHV� 	� +XPSKUH\V�� ������ L]UD]L� GYRP� R� WHP�� GD� WDNR� UD]OL�QD� GXåHYQD� VWDQMD�� NRW� VR� �XWQH]D]QDYH�� çHOMH�� SUHSUL�DQMD�� XSDQMD�� VWUDKRYL�� VSRPLQL�� WYRULMR� SRYVHP� HQRWQR� ]DYHVW�� 9HQGDUOH� ]DYHVW� MHUD]QROLNRVW�Y�HQHP�7XGL� *HQQDUR� OR�L� QSU�� YLGQR� LQIRUPDFLMR� RG� YLGQH� �NYDOLWDWLYQH�� L]NXåQMH�� 3UL� YLGQL� DJQR]LML� SDFLHQWL� QH]PRUHMR� SULSLVRYDWL� SRPHQD� GUDçOMDMHY�� NL� MLK� LQIRUPDFLMVNR� VLFHU� ]D]QDYDMR� ²� QH� RE�XWLMR� GUDçOMDMHYNYDOLWDWLYQR��1HNDWHUL�SDFLHQWL�YHGR��GD�MLK�EROL��YHQGDU�VR�PDORGXåQL��EROH�LQD�MLK�QH�PRWL�
����� 1$5$9$�)(120(1$/1(�=$9(67,

3R�'HVFDUWHVX�MH�GXK�QHIL]LNDOQD�SUYLQD�EUH]�UD]VHçQRVWL��]DWR�QL�PRJR�H�XSRUDEOMDWL�DWULEXWRY��NL�SULSDGDMRUD]VHçQLP� VWYDUHP�� ]D� GXKD�� .DQW� UHSUH]HQWDFLMR� �PLVOLP�� åWHMH� NRW� QHL]NXVWYHQR�� WUDQVFHQGHQWDOQRUHSUH]HQWDFLMR�� NL� VSUHPOMD� RVWDOH� UHSUH]HQWDFLMH��%HUNHOH\� MH� ]DQLNDO�PRçQRVW� REVWRMD� VYHWD� L]YHQ�QDåHJDL]NXVWYHQHJD� VYHWD� IHQRPHQRY�� .DQW� SD� PRçQRVWL� RG� IHQRPHQRY� QHRGYLVQLK� VWYDUL�VDPLK�QD�VHEL�QRXPHQDOQHJD�VYHWD��QL�]DQLNDO�=DYHVWL�VDPH�QH�PRUHPR�RSD]RYDWL��]�JOHGLå�D�WUHWMH�RVHEH���NHU�RSD]XMHPR�6.2=,�]DYHVW��=DYHVW�LPSOLFLUDVDPR]DYHGDQMH� ²� QRWUDQMH�� QH� OH� ]XQDQMH� VDPRRSD]RYDQMH� DOL�PHWDNRJQLFLMR� �GRVWRS� GR� ODVWQHJD� ]QDQMD�YHGQRVW� R]LURPD� LQIRUPDFLMD� R� ODVWQHP� ]QDQMX�� ]D]QDYDK�� VRGEDK�� LQIRUPDFLMVND� VDPRUHIOHNVLMD��� 7RUHM�VDPR]DYHGDQMH� MH�0(7$]DYHGDQMH�� QHNDM� YH� NRW�0(7$NRJQLFLMD�� NL� MR� SUHPRUHMR�PDOR� VWDUHMåL� RWURFL� åHSUHGHQ�VH�]DUHV�]D�QHMR�]DYHGDWL�VHEH��QDPHQRPD�VHP�XSRUDELO��VH��,1��VHEH����0ODMåL�RWURFL�VHYHGD�QDMSUHM]D�QHMR�EUH]�PHWDNRJQLFLMH�� LQ� VLFHU� V�SUHSURVWLP�]D]QDYDQMHP�SUYHJD� UHGD� �0DUFHO� Y��0DUFHO�	�%LVLDFK�������=D�YLGQR�]DYHVW� ��YLVXDO�DZDUHQHVV��� MH�]QD�LOQD� WUHQXWQD�YH]DYD�HOHPHQWRY�YLGQH� ]D]QDYH��NDU�VH� OR�L� RGUD]PHURPD� GROJRWUDMQHJD� Y]GUçHYDQMD� QDPHQVNHJD� FLOMD� DOL� EHVHGQHJD� RSLVD� QL]D� GRJRGNRY�� 3ULYLOLJLUDQLQWURVSHNWLYQHQ� GRVWRS� SUYH� RVHEH� YDVH� QL� RPHMHQ� OH� QD� IHQRPHQDOQR� GRçLYOMDQMH�� 'RGDWL� YHOMD� WXGLSUHSUL�DQMD�LQ�LQWHQFH��XSHUMHQRVW�QD�SUHGPHWH��,QWHQFLRQDOQD� ]DYHVW� MH� PDMKQD� SRGPQRçLFD� GXåHYQLK� SURFHVRY�� 7R� SUL]QDYDMR� PQRJL� ILOR]RIL� GXKRYQHLQWURVSHNFLMH�� NRW� VR� 3ORWLQ�� $YJXåWLQ� ��GXåD� QL� GRYROM� YHOLND�� GD� EL� YVHERYDOD� VHEH���� 'DQWH�� 6Y�� 7HUH]D$YLOVND��0RQWDLJQH��%RHKPH��:LONHV�Y��0DUFHO�	�%LVLDFK���������6HYHGD�SUL�WHP�PLVOLMR�LQGLYLGXDOQR�]DYHVW�UD]VHçQD��SURVWUDQVWYD��QH]DYHGQHJD��WXGL�NROHNWLYQHJD�QH]DYHGQHJD�EL�SULSLVDOL�QDGLQGLYLGXDOQHPX�'XKX�=DYHVWQR� SURFHVLUDQMH� MH� UD]PHURPD� SR�DVQR�� Y]RUFL� Y� ]DYHVWL� VR� NUDWNRWUDMQL� LQ� RPHMHQL�� LQIRUPDFLMVNR�NRJQLWLYQR��PR�QR�RNOHVWHQL��%DDUV���������VR�SD�QD�GUXJL�VWUDQL�IHQRPHQDOQR�L]UHGQR�ERJDWL�LQ�QDWDQ�QL�9�LQWHQFLRQDOQL�]DYHVWL�ODKNR�]D�QHNDM��DVD�REGUçLPR�OH�QHNDM�NRJQLWLYQLK�Y]RUFHY��YHQGDU�VR�WL�ODKNR�SROQLNYDOLWDWLYQLK� SRGUREQRVWL�� ,QWHQFLRQDOQD� ]DYHVW� MH� SRGYUçHQD� KDELWXDFLML� LQ� YVHVNR]L� VOHGL� çDULå�XSR]RUQRVWL��+NUDWL�SRG�YSOLYRP�GUDçOMDMHY�L]�RNROMD��USD�L]�QHL]PHUQHJD�QH]DYHGQHJD�UH]HUYRDUMD�WHU��RçLYOMD�VHOHNWLYQR� DNWXDOL]LUDQH� YVHELQH�� *OHGDQR� VDPR� LQIRUPDFLMVNR� MH� UD]PHUMH� PHG� ]DYHVWMR� LQ� QH]DYHGQLPSRGREQD�UD]PHUMX�PHG�NUDWNRUR�QLP�LQ�GROJRUR�QLP�VSRPLQRP�,QWHQFLRQDOQR�]DYHVWQR�PLåOMHQMH�MH�YHUMHWQR�SRYH]DQR�]�QDMPODMåLP�²�IURQWDOQLP�GHORP�PRçJDQVNH�VNRUMH�3RVHEQR�VSRVREQRVWL�QD�UWRYDQMD��RSD]RYDQMD��SUHUD]SRUHMDQMD�LQ�GUXJLK�L]YHGEHQLK�IXQNFLM�QDM�EL�L]YLUDOL�YIURQWDOQL�VNRUML��.HOO\�	�-DFREL�SR�6WXVVX�	�%HQVRQX��LGU���
����� .9$/,-(

.YDOLMH� VR� WLVWR�� NDU� GHMDQVNR� QHSRVUHGQR� GRçLYOMDPR� R]LURPD� RE�XWLPR� ²� R]LURPD�.$.25�GRçLYOMDPR� LQRE�XWLPR��.YDOLMH��NYDOLWDWLYQD�GRçLYHWMD�DOL�RE�XWNL��VR�VLQRQLP�]D�IHQRPHQDOQD�VWDQMD��.YDOLMH�VR�QHNDNRSUYLQVNH��RVQRYQH��GRVWRSQH�OH�SUYL�RVHEL��VXEMHNWLYQH���QHDQDOL]DELOQH��QHRSLVOMLYH�Y�ELVWYX��QL�MLK�Y�ELVWYXPRJR�H�RSLVDWL�VOHSLP�DOL�JOXKLP���1DERU�UD]QLK�NYDOLWDWLYQLK�GRçLYHWLM�VHVWDYOMD�WLVWR��NDU�RG�]QDPHQLWHJD�ODQND�7��1DJHOD���.DNR�MH�ELWL�QHWRSLU"���QDSUHM�LPHQXMHPR��NDNR�MH�ELWL��QHNGR���²�NDNR�MH��XWLWL�NRW�QHNDRVHED�DOL�RVHEHN�=JRGRYLQVNR�VR�SRYH]DQL�SRMPL�]D]QDYQLK�NYDOLWHW�LQ�VHNXQGDUQLK�DOL�DNFHQGHQ�QLK�NYDOLWHW��/RFNH��������NRW�VR�]YRNL��RNXVL��EDUYH��YRQML��'RçLYOMDPR�MLK�NRW�SULSDGQH�]XQDQMLP�SUHGPHWRP�DOL�VWDQMHP���HSUDY�VH]DYHGDPR�� GD� VR� VXEMHNWLYQH�� 2G� WRG� SRYH]DYD� L]UD]D� NYDOLMD� V� SRMPRP� IHQRPHQDOQR� �NHU� VH� YHçH� QD
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IHQRPHQH��Y�QDVSURWMX�V�SRMPRP�QRXPHQDOQR��NDU�L]UDçD�ELVWYR�VXEVWDQFH�VDPH��ÿHSUDY�NYDOLMH�QLVR�RPHMHQH�QD�YL]XDOL]DFLMR�R]LURPD�SLNWRULDOQH�UHSUH]HQWDFLMH��DQJO���LPDJHU\����SUHGKRGLMRNRJQLWLYQL� LQWHUSUHWDFLML� DOL� SURSR]LFLRQDOL]DFLML�� 1H� JOHGH� QD� WR�� NDNR� VR� �QLVR�� MDVQH� LQ� çLYH�� QH� YSOLYDMRELVWYHQR� QD� VWRSQMR� GRMHPDQMD�� 'RMDPHMR� R]LURPD� UD]XPHMR� VH� åHOH� QDNQDGQR�� 1DMSUHM� VH� RE�XWLMR� LQVWRSQMD�RE�XWHQMD� MH� WDNR� Y� SUYL� YUVWL� QHRGYLVQD� RG� VWRSQMH�GRMHPDQMD��SUHGKRGQHJD� ]QDQMD� LQ� RNROLå�LQ�+XEEDUG��������.YDOLMH� SUL� ]D]QDYDQMX� VR� VRURGQH� WLVWLP� SUL� SUHGVWDYOMDQMX�� 3UHGVWDYH� L]KDMDMR� L]� SUHUD]SRUHMDQMD� LQVHVWDYOMDQMD�]D]QDYQLK�HOHPHQWRY��)DQWRPVNL�XGL� �RE�XWHQMH�DPSXWLUDQLK�XGRY��VR�GRND]��GD�VR�QHNDWHUDIHQRPHQDOQD�VWDQMD��QSU��EROH�LQVND��WXGL�UHSUH]HQWDFLMVND�%ORFN�SRVWDYOMD�QDVOHGQMR�RSUHGHOLWHY��)HQRPHQDOQD�]DYHVW�MH�GRçLYOMDQMH�RE�]D]QDYDQMX��RE�XWHQMX��SD�WXGLRE� PLåOMHQMX�� çHOMDK�� �XVWYLK���� )HQRPHQDOQH� ]DYHVWQH� ODVWQRVWL� VR� ]DQM� QHNDM� GUXJHJD� RG� NRJQLWLYQLK�LQWHQFLRQDOQLK� DOL� IXQNFLRQDOQLK� ODVWQRVWL�� 3URFHVXDOQR�LQIRUPDFLMVND� ]DYHVW� ��DFFHVV� FRQVFLRXVQHVV��QDVWRSD�WDNUDW��NR�MH�UHSUH]HQWDFLMD�QMHQH�YVHELQH�SULSUDYQD�]D�XSRUDER�NRW�SUHPLVD�SUL�VNOHSDQMX�DOL�]DUD]XPVNL� QDG]RU� GHMDQM� DOL� ]D� UD]XPVNL� QDG]RU� JRYRUD�� %ORFN� L]SRVWDYL� åH� GUXJH� YUVWH� ]DYHVWL�� GHQLPRVDPR]DYHGDQMH�LQ�RSD]RYDOQR�]DYHVW���PRQLWRULQJ�FRQVFLRXVQHVV���,PHWL�NYDOLMR��QSU��YL]XDOL]LUDWL�EDUYR��SRPHQL�L]YDMDWL�HQR�RG�QDVOHGQMLK�WUHK�GHMDYQRVWL����QHSRVUHGQR�YL]XDOL]LUDWL�EDUYR�VDPR����VSRPLQMDWL�VH�YL]XDOQH�L]NXåQMH�EDUYH����YL]XDOL]LUDWL�DOL�VSRPLQMDWL�VH�SRGREQLK�EDUY�LQ�LQWHUSROLUDWL�9HGHWL��NDNåQR�MH�QHNR�GRçLYHWMH��SRPHQL�YHGHWL��NDNR�VL�MH�PR� SUHGVWDYOMDWL�WR�GRçLYHWMH��1HPLURZ�Y��/\FDQ�������)HQRPHQDOQR�]QDQMH�VH�OR�L�RG�GHVNULSWLYQHJD��RSLVOMLYHJD���DEVWUDNWQHJD�DOL�SURSR]LFLRQDOQHJD��YHUEDOQHJD�]QDQMD��=DWR�MLK�PRGHOL�VHPDQWL�QLK�PUHç��SUDY]DSUDY�YVL�NRQHNFLRQLVWL�QL�PRGHOL��NL� L]KDMDMR�L]�VLPEROQHDEVWUDNFLMH�DOL�NRGLUDQMD��NL�VOHGL�SR�]D]QDYQL�L]NXåQML�DOL�PLPR�QMH��QH�]DREMDPHMR�LQ�V�WHP�VSDGDMR�PHGGHVNULSWLYQH��QH�SD�UD]ODJDOQH�PRGHOH�NYDOLM��+XEEDUG��������1D� WHP�PHVWX� EL� UDG� åH� ]DYUJHO� HOLPLQDWLYLVWL�QL� SRJOHG� ]DNRQFHY� &KXUFKODQG� JOHGH� NYDOLM�� %DUYH� VR� QDVWRSQML� R�HVQH�PUHçQLFH� ]DNRGLUDQH� V� WUHPL� WLSL� FHOLF� ²� �HSNRY�� NL� NRGLUDMR� LQIRUPDFLMR� R� YSDGQL� VYHWORELNUDWNH�� VUHGQMH� LQ� GROJH� YDORYQH� GROçLQH�� 9LGQD� ]D]QDYD� QDM� EL� SR� 3DWULFLL� LQ� 3DXOX� &KXUFKODQGX� ELODLGHQWL�QD� V� VSHFLIL�QLP� WULSOHWRP� IUHNYHQF� VLJQDORY� ��VSLNH�RY���� NL� MLK� RGSRåLOMDMR� PUHçQL�QL� UHFHSWRUML�&KXUFKODQG� 	� 6HMQRZVNL�� ������ +XEEDUG�� ������� 1HYURORåNR� GHMVWYR�� GD� VSHFLIL�QL� EDUYL� DOL� RVHQ�HQMXXVWUH]D�VSHFLIL�QR�UD]PHUMH�DNWLYQRVWL�WUHK��HSNRY�LQ�L]�WHJD�L]KDMDMR�L�Y]RUFL�QHYURQVNLK�DNWLYQRVWL�Y�YLåMLKYLGQLK� FHQWULK� �)ODQDJDQ�� �������QDM� EL� ELOD� çH� ]DGRVWQD� UD]ODJD�NYDOLM� R]LURPD�QMLKRY�QDGRPHVWHN��9RQMYUWQLFH� QDM� EL� QH� ELO� QL� GUXJHJD� NRW� VSHFLIL�QR� YLEUDFLMVNR� VWDQMH� VLVWHPD� VNORSOMHQLK� RVFLODWRUMHY� VIUHNYHQFDPL����+]������+]������+]������+]������+]������+]��+]� �HQ�QLKDM�QD�VHNXQGR��Y�ROIDNWRUQHPEXOEXVX�� *RWRYR� MH�� GD� WDNåQD� QDWDQ�QD� QHYUR]QDQVWYHQD� DQDOL]D� YHOLNR� SULSRPRUH� PHGLFLQL� SULRGSUDYOMDQMX� PRWHQM� ]D]QDYDQMD� SUL� SDFLHQWLK�� VDM� PHGLFLQD� ODKNR� GHOXMH� OH� QD� RPHQMHQH1(952),=,2/2ä.(�.25(/$7(� ]D]QDYQLK� NYDOLM� Y� PRçJDQLK�� 2� VDPL� QDUDYL� NYDOLM� SD� QHYUR]QDQRVW� QHSRYH�QL���]DWR�HOLPLQDWLYLVWL�QD�QHYURILOR]RILMD�QH�GDMH�SULVSHYND�N�ILOR]RILML�GXåHYQRVWL�äH� HQ� SUREOHP� ]D� SDU� &KXUFKODQG�� 5XPHQD� EDUYD� XVWUH]D� GHWHNFLML� VYHWOREH� ]� YDORYQR� GROçLQR� ���QDQRPHWURY� �PLOMDUGLQN�PHWUD��� 9HQGDU� GRçLYOMDPR� NRW� UXPHQR� WXGL� GYRNRPSRQHQWQR� EDUYQR� SLNR�� NL� MRVHVWDYOMDWD�PRQRNURPDWVND�����QP�VYHWORED��]HOHQD��LQ�PRQRNURPDWVND�����QP�VYHWORED��UGH�D���QREHQDRG�QMLK�SD�QLPD�����QP�VYHWOREQH�NRPSRQHQWH��9VDM�JOHGH�NYDOLM�VH�XWHJQH�WRUHM� IXQNFLRQDOL]HP�REGUçDWLGOMH�NRW�HOLPLQDWLYLVWL�QL�IL]LNDOL]HP�1D� NUDWNR� RPHQLPR�� NDNåQH� PHWRGH� SVLKRORJL� XSRUDEOMDMR� ]D� XJRWDYOMDQMH� LQ� PHUMHQMH� NYDOLM� �+XEEDUG�������x VXEMHNWLYQR�SRUR�LOR��]QDQVWYHQR�VSRUQR��x HNVSHULPHQWDWRUMHYD�VXEMHNWLYQD�RFHQD��VSRUQR��x SULPHUMDOQH�NURQRPHWUL�QH�PHULWYH�LQ�3(7�åWXGLMH�x VXEMHNW�SURVLMR��GD�SULPHUMD�QSU��VYRMH�]D]QDYH��SUHGVWDYH��VSRPLQH�QDQMH�DOL�QD�VDQMH�V�IRWRJUDILMDPLUD]OL�QLK�RGWHQNRY��RVYHWOMHQRVWL��MDVQRVWL�LQ�GUXJLK�NYDOLWHW�=DGQML�GYH�PHWRGL�VWD�EROM�REMHNWLYQL��YHQGDU�XJRWDYOMDWD�OH�EROM�IXQNFLRQDOQH�YLGLNH�NYDOLM��SUYL�GYH�PHWRGLORYLWD�IHQRPHQDOQL�YLGLN�NYDOLM��D�VWD�VXEMHNWYQL�
����� 935$ã$1-(�.5,7(5,-(9�=$�)(120(1$/12�=$9(67

9��+XW�	�6KHSDUG��������EHUHPR��GD�QL�VSORåQR�VSUHMHWHJD�NULWHULMD��NL�EL�RGOR�DO��DOL�MH�]XQDQMH�RSD]RYDQIL]LNDOQL�VLVWHP�SRVSUHPOMHQ�]�]DYHVWQLP�GRçLYOMDQMHP�DOL�QH��0QRJL�VH�VWULQMDMR��GD�IL]LNDOQL�SURFHVL�]DYHVWLQH� RSLåHMR� ]DGRYROMLYR�� SD� YHQGDUOH�� GD� QDM� EL� ]DYHVW� L]KDMDOD� L]� �QHNDWHULK�� ]HOR� NRPSOHNVQLK� IL]LNDOQLKVLVWHPRY�LQ�HPHUJHQWQR�SULGRELOD�SRVHEQH��QHIL]LNDOQH� ODVWQRVWL��NL�NYDOLWDWLYQR�SUHVHJDMR�åH�QHGHILQLUDQHRVQRYQH�GHOH�DOL� HOHPHQWH�VLVWHPD��2GSUWR�RVWDMD�� DOL� WDND� ]DYHVW� ODKNR� Y]UR�QR�GHOXMH�QD]DM�QD� IL]LNDOQLNRPSOHNVQL� VLVWHP�� L]� NDWHUHJD� L]KDMD� �HPHUJHQWQL� SVLKRIL]L�QL� LQWHUDNFLRQL]HP��� +XW� LQ� 6KHSDUG� SUDYLWD



���

�SUDY�WDP��VWU��������6�VWDOLå�D�SUYH�RVHEH��PHQLP��GD�EL�PHUMHQMH�LQ�DQDOL]D�HOHNWURNHPL�QLK�SURFHVRY�Y�HQHP�DOL�YH� QHYURQLKY� PRMLK� PRçJDQLK�� NDWHULK� Y]EXUMHQRVW� MH� SRSROQRPD� NRUHOLUDQD� ]� PRMR� L]NXåQMR� UGH�HJD�� GHQLPR�� QHSRND]DOD� QREHQH� UD]OLNH� JOHGH� QD� HOHNWURNHPLMVNL� SURFHV� Y� GUXJLK� QHYURQLK� PRMLK� PRçJDQRY�� NDWHULKY]EXUMHQRVW�QLPD�]DYHVWQHJD�NRUHODWD��&HOR��H�RGNULMHP��GD�MH�Y]EXUMHQRVW�GROR�HQLK�QHYURQRY�QD�GROR�HQLORNDFLML�PRMLK�PRçJDQRY�SRWUHEQD�LQ�]DGRVWQD�]D�PRMR�]DYHVWQR�L]NXåQMR�UGH�HJD��PL�WR�QH�EL�SRYHGDOR�QL�R�WHP��]DNDM�MH�LPHO�WD�]XQDQMH�RSD]RYDQL�IL]LNDOQL�GRJRGHN�WDNåQR�IHQRPHQDOQR�VSUHPOMDYR��PHGWHP�NR�MHQHN�GUXJ�IXQGDPHQWDOQR�IL]LNDOQL�GRJRGHN��QHUD]OR�OMLY�RG�SUYHJD��QL�LPHO��1DM�RPHQLP��GD�+XW�LQ�6KHSDUG�SRQXMDWD�QRYRVW�²�SRPHQ�SRJOHGD�GUXJH�RVHEH��9�IL]LNDOQHP�SRJOHGX�WUHWMHRVHEH� QL� SULYLOHJLUDQH� SR]LFLMH� RSD]RYDOFD� QD� QMHJRYL� VYHWRYQL� OLQLML� �WUDHNWRULML� Y� SURVWRUX��DVX��6XEMHNWLYLVWL�HQ�SRJOHG�SUYH�RVHEH�ODKNR�YRGL�Y�VROLSVL]HP��,QWHUVXEMHNWLYQL�SRJOHG�GUXJH�RVHEH�SD�ODKNR�SUDYLWD��SUHVHJD�HQRVWUDQVNRVWL� REMHNWLYL]PD� WUHWMH�RVHEH� LQ� VXEMHNWLYL]PD�SUYH�RVHEH���� �+XW�	�6KHSDUG�������$OOSRUW� �Y�� 0DUFHO� 	� %LVLDFK�� ������ WUGL�� GD� QL� QHSRVUHGQLK� YHGHQMVNLK� SRND]DWHOMHY� ]DYHGDQMD�� 3R%ORFNRYHP�PQHQMX�QL�QHYURIL]LRORåNHJD�R]LURPD�NDNUåQHJDNROL�ELRIL]LNDOQHJD�PHKDQL]PD��NL�EL�GRND]DQRELO� RGJRYRUHQ� ]D� L]YRU� NYDOLWDWLYQLK� GRçLYHWLM�� 1LWL� YVL� PRçJDQL� QLVR� GRYROM� ]D� SRMDVQLWHY� NYDOLM�� 2E�XWMDEROH�LQH�QL�PRJR�H�]UHGXFLUDWL�QD�Y]EXUMHQRVW�&�QLWL��7HRULMD�LGHQWLWHWH�SR�PRMHP�QH�Y]GUçL�QLWL�PQRJR�SUHM�QSU��SUL�HQD�EL��YRGD� �+�2���VDM�YRGD�LPHQXMHPR�WLVWR�SUR]RUQR�WHNR�LQR��NL�MR�YLGLPR�LQ�RNXVLPR���HWXGLEUH]�]QD�LOQHJD�RNXVD���QH�SD��YVDM�QH�Y�SUYL�YUVWL��NRW�PROHNXOR�GYHK�YRGLNRYLK�LQ�NLVLNRYHJD�DWRPD��+�2�MHQDPUH� PROHNXOD��YRGD�SD�MH�PQRçLFD�PROHNXO�+�2��NRW�MLK�/-8'-(�.9$/,7$7,912�'2æ,9/-$02��NDU�MHSRVOHGLFD�LQWHUDNFLMH�PQRçLFH��Q��PROHNXO�+�2�]�QDåLPL��XWLOL� LQ�]D]QDYQLPL�VUHGLå�L�Y�PRçJDQLK��9RGD� MHWRUHM�]D]QDQD�Q+�2��+�2�SD�MH�VDPR�PROHNXOD�VDPD�QD�VHEL�/HYLQH��Y��'DYLHV�	�+XPSKUH\V��������SD�SUDYL��GD�VR�GXåHYQD�VWDQMD�IXQNFLRQDOQD�VWDQMD�YLåMHJD�UHGD��NLVR� ODKNR� QD�HORPD� XGHMDQMHQD� ]� YHOLNR� UD]OL�QLPL� IL]LNDOQLPL� VLVWHPL�� =DWRUHM� MH� SRYVHP� NRQVLVWHQWQR� ]PDWHULDOL]PRP��GD� MH�PRJR�H�GRçLYOMDWL�EROH�LQR� LQ� YHQGDU�QH� LPHWL� Y]EXUMHQLK�&�QLWL��QSU��SUL� IDQWRPVNLDPSXWLUDQL�QRJL��/HYLQH��SUDY�WDP��YHQGDUOH�]DNOMX�XMH�WDNROH��=D� UD]ODJDOQR� EUH]QR� MH� RGJRYRUQR� WR�� GD� QDåL� NRQFHSWL� NYDOLWDWLYQH� QDUDYH� QLPDMR�� YVDM� QH� Y� VPLVOXQMLKRYLK�SVLKRORåNLK�YVHELQ��QREHQLK�Y]UR�QLK�YORJ��5HGXNFLMD� MH�UD]ODJDOQD���H�SUL�UHGXNFLML�SUHGPHWD�DOLODVWQRVWL� RGNULMHPR� PHKDQL]HP�� V� NDWHULP� MH� Y]UR�QD� YORJD�� NRQVWLWXWLYQD� ]D� WD� SUHGPHW� DOL� ODVWQRVW�XGHMDQMHQD��äH�YH���]GL�VH��GD�MH�WR�HGLQL�QD�LQ��GD�UHGXNFLMD�SRVWDQH�UD]ODJDOQD��7RUHM��GR�WROLNåQH�PHUH�NROLNRU� MH� HOHPHQW� Y� QDåHP� NRQFHSWX� NYDOLWDWLYQH� QDUDYH�� GD� QL� ]DREMHW� V� NRPSRQHQWDPL� VYRMH� Y]UR�QHYORJH��GR�WH�PHUH�ER�XEHçDO�UD]ODJDOQL�YORJL�IL]LNDOLVWL�QH�UHGXNFLMH��/HYLQH� VH� åH� VSUDåXMH�� �NDNR� ODKNR�PDWHULMD�XGHMDQMD�SRPHQ��NDNR� ODKNR�GHO�HN�PDWHULMH�-(�2�1(ÿ(0��LQWHQFLRQDOQRVW���7R�YSUDåDQMH�MH��PHQLP��RGJRYRUOMLYR�]�PRGHOL�PUHç�IRUPDOQLK�QHYURQRY��WR�MH�]�QMLKRYLPLVSHFLIL�QLPL� Y]RUFL�DWUDNWRUML�� GHQLPR� ELRIL]LNDOQR� LPSOHPHQWLUDQLPL�� 9HQGDU� VH� /HYLQH� QDGDOMH� VSUDåXMH�WRNUDW� ]DUHV� XSUDYL�HQR�� �.DNR� MH� ODKNR� %,7,�1(.$-� OH� IL]LNDOQL� VLVWHP"�� �RULJLQDO�� �+RZ� FDQ� WKHUH� EHVRPHWKLQJ�LW�LV�OLNH�WR�EH�D�PHUH�SK\VLFDO�V\VWHP"��²�/HYLQH�Y��'DYLHV�	�+XPSKUH\V��������VWU�����²�����7RUHM��DOL�VR�NYDOLWDWLYQL� IHQRPHQL� OH� IL]LNDOQD�VWDQMD�� IL]LNDOQH�QHKRPRJHQRVWL��XVLGUDQH�Y�SURVWRUX��DVX��NRW�EL�GHMDOD�3HQURVH�LQ�+DPHURII"�=DUHV��SUHGYVHP�NYDOLMH�VR�WLVWD�VWYDU��NL�VH�QDMEROM�L]PLND�IL]LNDOL]PX�
����� 935$ã$1-(�18-1267,�)(120(1$/1(�=$9(67,

3RPHPEQR�YSUDåDQMH�MH��DOL�VR�GXåHYQH�VSRVREQRVWL�RGYLVQH�RG�]DYHVWQLK�NYDOLWDWLYQLK�L]NXåHQM�R]LURPD�DOL]DYHVW� SULQDåD� HYROXFLMVNR� SUHGQRVW�� 6HDUOH� �7XFVRQ,,�� ������ ]DYUD�D� HSLIHQRPHQDOL]HP� ]� QDYHGERVHOHNFLMVNLK�SUHGQRVWL�]DYHVWL��YH�MD�]PRçQRVW�GLVNULPLQDFLMH��YH�MD�SURçQRVW��RE�XWOMLYRVW� LQ�XVWYDUMDOQRVW�6HP�EL�ODKNR�GRGDOL�åH�PRWLYDFLMR�LQ�QDPHQVNR�R]LURPD�YROMQR�GHMDYQRVW��NL�MLK�Y]SRGEXMDMR�NYDOLMH�9DQ� *XOLFN� �Y�� 'DYLHV� 	� +XPSKUH\V�� ������ SR� 0DUFHOX� QDåWHMH� QDVOHGQMH� SULPHUH�� NR� SRPDQMNDQMHIHQRPHQDOQHJD�GRçLYHWMD�SULQDåD�L]JXER�IXQNFLMH�x L]JXED�VSRVREQRVWL�L]YHGEH��PRWRUL�QHJD��GHMDQMD��QSU��SUL�VOHSRYLGQRVWL�LQ�SRGREQLK�PRWQMDK�]DYHVWL�x L]JXED�LQWHJULUDQHJD�NRQFHSWD�ODVWQHJD�MD]D�SUL�DPQH]L�QLK�SDFLHQWLK�NRW�SRVOHGLFD�L]JXEH�HSL]RGQHJDVSRPLQD�R]LURPD�]DYHGDQMD�SUHWHNOLK�L]NXåHQM�x QHVSRVREQRVW�X�HQMD�QRYLK�QDORJ��UD]HQ�WDNLK�V�SRQDYOMDQMHP�LQ�QDYDMDQMHP��EUH]�]DYHGDQMD�QDYRGLO�]DL]YHGER�x QHVSRVREQRVW�QD�UWRYDQMD�GHMDQM�EUH]�]DYHVWQHJD�PLåOMHQMD�0DUFHO� QDNDçH� WXGL�� GD� VH� SUL� RPHQMHQLK� åWLULK� SULPHULK� QH� SRJUHåD� OH� ]DYHVW�� WHPYH� YVDM� GHORPD� WXGLVDPR]DYHGDQMH��VDM�JUH�]D�UHIOHNVLYQH�PHWDNRJQLWLYQH�GXåHYQH�SURFHVH�x QHGHMDYQRVW��QL�YROMQLK�GHMDQM��VOHSRYLGQHJD��ORYHND�VH�ODKNR�SRYHçH�V�SRPDQMNDQMHP�UHSUH]HQWDFLMHVYHWD�Y�RGQRVX�GR�QMHJD�x L]JXED�RVHEQH�VDPRLQWHJUDFLMH�MH�SRVOHGLFD�QHVSRVREQRVWL�Y]SRVWDYLWYH�R]LURPD�DçXULUDQMD�PRGHODVDPHJD�VHEH�x QHVSRVREQRVW�X�HQMD�QRYLK�YHå�LQ�MH�SRVOHGLFD�PRWQMH�Y�QD�UWRYDQMX�GHMDQM�NRW�ODVWQLK�GHMDQM�



���

x QD�UWRYDQMH�LQ�QDG]RU�L]YDMDQMD�GHMDQM�]DKWHYD�FLOM���VDPR�RSD]RYDQMH�QDSUHGRYDQMD�SUL�QMHJRYHPGRVHJDQMX�LQ�YHGQRVW�R�ODVWQLK�VSRVREQRVWLK�WHU�çHOMDK�9DQ�*XOLFN��Y��'DYLHV�	�+XPSKUH\V��������REUDYQDYD�KLSRWHWL�QL�SULPHU�0DULMH��VWURNRYQMDNLQMH�]D�EDUYQLYLG��NL�MH�YVH�çLYOMHQMH�SUHçLYHOD�Y��UQR�EHOHP�RNROMX��9HQGDU�ML�VRGREQD�YLGHR�WHKQRORJLMD�RPRJR�D��GD�MH�QDRVQRYL� YVHK� GRVHJOMLYLK� IL]LNDOQLK� SRGDWNRY�� NL� MLK� GREL� R� EDUYDK�� SRVWDOD� YUKXQVND� VWURNRYQMDNLQMD� ]DEDUYQL�YLG��$OL�ER�0DULMD��NR�ER�L]SXå�HQD�L]��UQREHOH�L]RODFLMH��GRçLYHOD�QHNDM�QRYHJD��NDU�ML�QL�ELOR�GRVWRSQRSUHM��NOMXE�YVHP�IL]LNDOQLP�SRGDWNRP"�3ULGUXçXMHP�VH�DYWRUMHP�PLVHOQHJD�SRVNXVD��NL�SUDYLMR��GD��GRçLYHODER�QHNDM�QRYHJD��WR�MH�QHIL]LNDOQHJD��VDM�LPD�YVR�IL]LNDOQR�YHGQRVW��9DQ�*XOLFN�]JUDGL�QDVOHGQML�DUJXPHQW�3���0DULMD��SUHG�L]SXVWRP�L]�L]RODFLMH��IL]LNDOQR�YH�YVH��NDU�MH�PRçQR��R�UGH�L�EDUYL�3���0DULMD��SUHG�L]SXVWRP��QH�YH�YVHJD�R�]D]QDYL�UGH�HJD��NDU�VH�GD�YHGHWL��VDM�RE�L]SXVWX�GRçLYL�QHNDMQRYHJD�=DWR�=���5HV�MH��GD�VH�GRçLYHWMH�UGH�H�EDUYH�L]PLND�IL]LNDOLVWL�QL�UD]ODJL�=���)L]LNDOL]HP�MH�QDSD�HQ�LQ�IHQRPHQDOQH�NYDOLWDWLYQH�ODVWQRVWL�VH�QH�GDMR�UD]ORçLWL��DOL�LGHQWLILFLUDWL��VIL]LNDOQLPL�ODVWQRVWPL�=DNOMX�ND�EL�ODKNR�WXGL�VDP��WXGL�NRW�IL]LN��VSUHMHO���H�VR�NRW�IL]LNDOQH�ODVWQRVWL�PLåOMHQH�WDNåQH��RSLVOMLYH�]REL�DMQLPL�IL]LNDOQLPL�NROL�LQDPL��9VH�]DYLVL�RG�RSUHGHOLWYH��NDM�MH�IL]LNDOQR���9DQ�*XOLFNRYD�R]LURPD�-DFNVRQRYD�GHEDWD�VH�QDGDOMXMH�]�YSUDåDQMHP��NDNåQR�QRYR�]QDQMH�0DULMD�SULGREL�]L]KRGRP�L]��UQREHOH�L]RODFLMH�&KXUFKODQGRYD�SUDYLWD��GD�MH�QMHQR�QRYR�]QDQMH�OH�QRYD�]PRçQRVW�UD]SR]QDYDQMD�LQ�SUHGVWDYOMDQMD�7\H� LQ� +RUJDQ� SUDYLWD�� GD�0DULMD� OH� QD� QRYL� QD�LQ� VSR]QDYD� GHMVWYD� LQ� SURSR]LFLMH� �"��� NL� MLK� çH� SR]QD�3RGREQR�RGJRYDUMDWD�WXGL�YRGLOQD�NRJQLWLYQD�QHYUR]QDQVWYHQLND�&ULFN�LQ�.RFK��Y�&KDOPHUV���������0DULMDQH�YH��NDNR�MH�YLGQR�GRçLYOMDWL�EDUYH��NHU�QLNROL�QL�LPHOD�HNVSOLFLWQH�QHYURQVNH�UHSUH]HQWDFLMH�EDUY��WHPYH� OHUHSUH]HQWDFLMH�EHVHG�LQ�LGHM��NL�VH�WL�HMR�EDUY�/\FDQ�� 9DQ� *XOLFN�� /RDU� RGJRYRULMR�� GD� MH� 0DULMLQD� QRYD� LQIRUPDFLMD� OH� Y� ILQHMåHP� QD�LQX� LQGLYLGXDFLMHSURSR]LFLMH�� NL� XSRåWHYD� NRQFHSWXDOQR� NRQVWLWXWLYQR� VWUXNWXUR�� 0DULMD� SRWHPWDNHP� SULGREL� EROMåHGLVNULPLQDWLYQH�]PRçQRVWL�9VL� GRVHGDQML� RGJRYRUL� QH� ]DYUQHMR� IL]LNDOL]PD�� OH� -DFNVRQ� JD� ]DYUQH� ]� RGJRYRURP�� 0DULMD� SULGREL� QRYR]QDQMH�Y�JUREHP��VXURYHP�QD�LQX�LQGLYLGXDFLMH��V�WHP�SULGREL�WRUHM�WXGL�QHIL]LNDOQR�]QDQMH�2EUDYQDYDMPR�åH�HQ�DUJXPHQW��9DQ�*XOLFN�Y��'DYLHV�	�+XPSKUH\V��������3���.YDOLMH��NRW�VR�IHQRPHQDOQL�EDUYQL�RGWHQNL��VR�RVQRYQH�HQRWH��SULPLWLYQL�VLPSOHNVL��QLPDMR�QRWUDQMHVWUXNWXUH�=DWR�=���9VH�]YH]H�PHG�WDNLPL�NYDOLMDPL�LQ�RUJDQL]DFLMVNLPL�VWUXNWXUDPL�QMLKRYLK�QHYURQVNLK�VXEVWUDWRY�VRSROMXEQH�=DWR�=���=YH]H�PHG�NYDOLMDPL�LQ�QMLKRYLPL�QHYURQVNLPL�RVQRYDPL�VR�QHLQWHOLJLELOQH�LQ�QDV�VRR�DMR�]QHRGVWUDQOMLYLP�UD]ODJDOQLP�EUH]QRP�7D� DUJXPHQW� MH� QDSDGHQ� SUL� SRGPHQL� 3�� ]� XJRYRURP�� GD� NYDOLMH� QLVR� VLPSOHNVL�� WHPYH� VR� �ODKNR�VHVWDYOMHQH�²�GHQLPR��RUDQçQD�MH�PHåDQLFD�UGH�H�LQ�UXPHQH���3UDY� ]DUHV� VH� MH� WHçNR� RSUHGHOLWL�� DOL� VR� NYDOLMH� VLPSOHNVL� DOL� QH��'RçLYOMDQMH� EDUYQLK� RGWHQNRY� MH� QDPUH�]YH]QR�LQ�HQRWQR��KNUDWL�SD�MH��ODKNR��YHQGDUOH�QHKRPRJHQR���HWXGL�QH��QXMQR��RGVHNDQR��%DUYQL�RGWHQNL�VHODKNR� SUHOLYDMR� GUXJ� Y� GUXJHJD�� ]YH]QR�RGYHGOMLYR� EL� UHNOL� Y�PDWHPDWLNL�� 3UREOHP� VLPSOHNVRY� MH� SUREOHPNDWHJRULDOQH� QDUDYH� QDåHJD� ]D]QDYQHJD� DSDUDWD�� NDU� MH� QMHJRYD� RPHMLWHY�� 5D]SRUHMDQMH� Y� NDWHJRULMH� MHSROMXEQR�LQ�]DWR�MH�SUREOHP�HQRVWDYQH�SUYLQVNRVWL�NYDOLM�HSLVWHPRORåNL��QH�RQWRORåNL�SUREOHP��3RYH]DQ�MH�VYSUDåDQMHP�]YH]QRVWL�LQ�GLVNUHWQRVWL��NL�MH�QDGYVH�SHUH� WXGL�Y�IL]LNL�
����� '(11(77�2�.9$/,-$+

'HQQHWW� çHOL� NYDOLMH� �WR� MH� QD�LQH�� NDNR� VH� QDP� VWYDUL� GR]GHYDMR�� NRW� ]DQM� ]QD�LOQR� SUDYL�� HOLPLQLUDWL� NRWLOX]RUQH��ÿH�EL�ELOR�YVR�YHVROMH�OH�LOX]LMD���]DYDMDMR� SURL]YRG�KXGREQHJD�GHPRQD���EL�NYDOLMH�VHVWDYOMDOH�QDåKDOXFLQDWRUQL� VYHW��'HVFDUWHV� Y�0HGLWDFLMDK� SUDYL�� GD� MH� GYRPLO� Y� YVH�� Y� NDU� VH� GD� GYRPLWL�� QLNROL� SD� QLSRGYRPLO� Y� L]YRU� VYRMHJD� VLVWHPDWL�QHJD� VDPRRSD]RYDQMD� ²� Y� WR�� GD� MH� ]DYHVWHQ� LQ� GD� LPD� NYDOLWDWLYQDGRçLYHWMD�/DVWQRVWL��NL�VH�QDMSUHM�]GLMR�LQWULQ]L�QH��VH�RE�SRGUREQHMåL�DQDOL]L�L]NDçHMR�NRW�UHODFLMVNH��)HQRO�WKLR�XUHD�MHVQRY��NL�MR�WUL��HWUWLQH�OMXGL�RNXVLMR�NRW�]HOR�JUHQNR��]DGQMD��HWUWLQD�SD�NRW�EUH]RNXVQR�NRW�YRGD��'HQQHWW�Y�0DUFHO�	�%LVLDFK��������SR�%HQQHWX���2G]LYQRVW�QD� IHQRO�WKLR�XUHR� MH�GHGQD��]DWR� ODKNR�YSUDåDQMH��DOL� MH



���

IHQRO�WKLR�XUHD� =$5(6� JUHQND"�� �UD]UHåLPR�� V� SUHSUH�LWYLMR� UD]SORMHYDQMD� ]DGQML� �HWUWLQL� LQ� �ORYHåWYRSRHQRWLPR�K�JUHQNL�]D]QDYL���7XNDM�VL�QH�PRUHP�NDM��GD�QH�EL�RSR]RULO��GD�YHOLNR�HNVSHULPHQWDOQLK�UD]LVNDYQD� NRPSOHNVQLK� VLVWHPLK� WDNROH� ODçQR� �UD]MDVQL�� QDUDYR� RSD]RYDQHJD� SRMDYD� ²� V� SRY]UR�LWYLMR� �NRODSVDVWDQMD�VLVWHPD��Y�HNVSHULPHQWDOQR�YVLOMHQR�VWDQMH���7RUHM�MH�NYDOLMD�RNXVD�IHQRO�WKLR�XUHMH�L]UD]LWR�UHODWLYQD�VXEMHNWLYQD��NRW�UH�HPR��LQ�QL�ODVWQRVW�IHQRO�WKLR�XUHMH�VDPH�QD�VHEL��7R�QDYLGH]QRVW�R]LURPD�VXEMHNWLYQRVWNYDOLM� 'HQQHWW� çHOL� SUHJQDWL� L]� ]QDQRVWL� NRW� LOX]RUQR�� .YDOLMH� QDM� EL� YSOLYDOH� QD� YHGHQMH� LQ� GHORYDQMH� OH� VSRVUHGVWYRP� QDåLK� VRGE� R� QMLK�� =DNOMX�L�� GD� MH� RE�XWHN�� GD� VR� NYDOLMH� QHRSLVOMLYH�� QRWUDQMH�� ]DVHEQH�QHSRVUHGQR� GRMHPOMLYH� L]NXVWYQH� ODVWQRVWL�� ODçHQ�� 9� UHVQLFL� QDM� EL� NYDOLMH� ELOH� OH� SUDNWL�QR� QHRSLVOMLYHLQWHUVXEMHNWLYQH�ODVWQRVWL�²�NRQYHQFLMH��NL�VPR�MLK�PRUDOL�SR]DVHELWL��'HQQHWW�Y��0DUFHO�	�%LVLDFK��������7RUHM� NYDOLM� VSORK� QL�� GRGD� QD� NRQFX� ²� LQ� VL� ]DSH�DWL� XVRGR�� 0QRJL� VH� QDPUH� YHQGDUOH� åH� QDSUHMVSUDåXMHPR��QH�JOHGH�QD�RQWRORåNL�VWDWXV�NYDOLM��]DNDM�LQ�NDNR�VH�WH��LOX]LMH��DOL��KDOXFLQDFLMH��DOL�SD��UHDOQHNYDOLWHWH���NDNRU�VL�NGR�çHOL��SRMDYOMDMR��=D�UD]OLNR�RG�HOLPLQDWLYQLK�PDWHULDOLVWRY��QSU��SDUD�&KXUFKODQG��LQ'HQQHWWD�PHQLP��GD�MH�YSUDåDQMH�NYDOLM�OHJLWLPQR�YSUDåDQMH�QH�JOHGH�QD�QMLKRY�RQWRORåNL�VWDWXV�LQ�QH�JOHGHQD�PRçQRVW�XVSHKD�DOL�QHXVSHKD�QMLKRYHJD�REUDYQDYDQMD�Y�]QDQRVWL�'HQQHWW�LPD�åH�HQ�QHYDUHQ�XJRYRU��3UDYL��GD��H�EL�VL�]DPLåOMDO�WLJUD�LQ��H�EL�ELOD�WD�QRWUDQMD�VOLND�SRYVHPSLNWRULDOQD��EL� ODKNR�SUHåWHO��UWH��9�UHVQLFL�SD�QH�PRUH�SRYHGDWL��NROLNR��UW� LPD�]DPLåOMHQD�VOLND�WLJUD��7RQHGROR�OMLYRVW� åWHYLOD� �UW� 'HQQHWW� GD� NRW� GRND]�� GD� VR� QRWUDQMH� VOLNH� GHVNULSWLYQH� LQ� QH� SLNWRULDOQH� �SR'HQQHWWX��+XEEDUG���������8JRYRUX�QHSUHåWHYQRVWL�ODKNR�QDVSURWXMHPR��NHU�QH�RGSUDYL�NYDOLWDWLYQH�QDUDYHSUHGVWDY��3UHGVWDYH�VR�QHMDVQH�]DUDGL�QXMQH�LQIRUPDFLMVNH�]JRVWLWYH�LQ�DEVWUDKLUDQMD�RE�SURFHVX�SRPQMHQMDLQ�PRçJDQVNHJD�NRGLUDQMD��1MLKRYD�JURED�R�UWDQRVW�QH�]PDQMåD�NYDOLWDWLYQH�QDUDYH�SUHGVWDYH��UHV�SD�MH��GDVR� NYDOLMH� SUL� SUHGVWDYDK� QDYDGQR� YHOLNR� PDQM� L]UD]LWH� NRW� SUL� ]D]QDYDK�� 9VHNDNRU� NYDOLMH� Y� REL�DMQHPVWDQMX�]DYHVWL�QL�PRJR�H�VPDWUDWL�NRW�LOX]LMH�QLWL�SUL�SUHGVWDYDK��NDM�åHOH�SUL�]D]QDYDK�=GL� VH�� GD� 'HQQHWW� LPSOLFLWQR� OH� SUL]QDYD� REVWRM� NYDOLM� LQ� WRND� ]DYHVWL�� YHQGDU� MX� VPDWUD� NRW� LOX]RUQHR]LURPD�QHNDNR�KDOXFLQDWRUQH� �'HQQHWW� Y��0DUFHO�	�%LVLDFK��������)ODQDJDQ�� �������1D�GUXJL� VWUDQL� SD'HQQHWW� XSUDYL�HQR� RSR]DUMD�� GD� QRWUDQMHJD� RSD]RYDOFD� �KRPXQNXOXVD�� Y� PRçJDQLK� QL�� 3UDY� WDNR� SR'HQQHWWX�QL� �NDUWH]LMDQVNHJD�JOHGDOLå�D�� ²�PHVWD�Y�PRçJDQLK��NMHU� VH� YVH� ]D]QDYH� ]EHUHMR� VNXSDM�� GD� MLK�QHQDWXUDOLVWL�QD��VDPR]DYHGDMR�D�]DYHVW�R]DYHVWL��5HV�MH�WXGL��GD�MH�WRN�]DYHVWL�PRçHQ�EUH]�-D]D���PLQG
V,���� NL� JD� WXGL� )ODQDJDQ� ������� VPDWUD� NRW� LOX]LMR�� 'HQQHWWRYD� ]DYUQLWHY� GXDOLVWL�QLK� SRJOHGRY�� NL� VLFHUL]KDMDMR� L]� QDGYVH� ]DSOHWHQHJD� SUREOHPD� WHOHVD� LQ� GXKD�� VH� ]GL� XPHVWQD�� VDM� QRYHMåD� ]QDQRVW� IL]L�QR� LQGXåHYQR�QH�YLGL�YH� WDNR�]HOR�YVDNVHEL�6YRMR�WHRULMR�'HQQHWW�QDMEROM�]JRå�HQR�SUHGVWDYL�Y�QDVOHGQMHP�RGVWDYNX�Y� �&RQVFLRXVQHVV�([SODLQHG�� �SR)ODQDJDQX��������

1L�HQHJD��GHILQLWLYQHJD��WRND�]DYHVWL���NHU�QL�QHNHJD��YRGVWYHQHJD�VUHGLå�D��DOL��NDUWH]LMVNHJD�JOHGDOLå�D��NMHU��YVH�SULGH�VNXSDM��QD�YSRJOHG�K�JODYQHPX�3RPHQRGDMDOFX��1DPHVWR�WDNHJD�HQRWQHJD� WRND� �NDNRUNROLåLURNHJD�� VR� WXNDM� PQRJRWHUL� NDQDOL�� Y� NDWHULK� VSHFLDOL]LUDQL� WRNRNURJL� SRVNXåDMR�� NRW� Y� Y]SRUHGQLKSDQGHPRQLMLK�� SR�HQMDWL� UD]OL�QH� VWYDUL� XVWYDUMDMR� PQRJRWHUH� RVQXWNH� ��0XOWLSOH� 'UDIWV���� 9H�LQD� WHKRVQXWNRY� MH� NUDWNRWUDMQLK� Y� PRGXODFLML� WHNR�H� GHMDYQRVWL�� QHNDM� SD� MLK� MH� ]� GHMDYQRVWMR� PRçJDQVNHJDYLUWXDOQHJD� VWURMD� Y� KLWUHP� ]DSRUHGMX� SURPRYLUDQLK� N� QDGDOMQLP� IXQNFLRQDOQLP� QDORJDP�� =DSRYUVWQRVW��VHULDOLW\���WHJD�VWURMD��QMHJRY��YRQ�QHXPDQQRYVNL��]QD�DM��QL��WUGR�SRYH]DQH����KDUG�ZLUHG���QDUDYH��WHPYH�MH�L]]LG�VXNFHVLMH�NRDOLFLM�PHG�VSHFLDOLVWL�

�7DNR�NRW�0LQVN\�Y��6RFLHW\�RI�WKH�0LQG��LQ�MD]�Y�SUYLK�SRJODYMLK�WHJD�GHOD�VH�WXGL�'HQQHWW�]D�RVOLNDYDQMHGHORYDQMD�NRPSOHNVQHJD�VLVWHPD�]DWHND�N�SULVSRGREDP�L]�GUXçERVORYMD��
����� 6$02=$9('$1-(�,1�)(120(1$/1$�=$9(67�.27�0,6(/1$�6$02860(5-(1267

1HNDWHUL� �QSU�� 5RVHQWKDO�� WUGLMR�� GD� IHQRPHQDOQD� ]DYHVW� QL� QHNDM� �LVWR� SRVHEQHJD�� QHQDWXUDOLVWL�QHJD�WHPYH� L]KDMD�L]�PLVOL�R�GXåHYQLK�VWDQMLK��WRUHM�L]�PLVOL�GUXJHJD�UHGD��3R�WHP�EL�WRUHM�]DYHVWQD�VWDQMD�ELOD]JROM�GXåHYQD�VWDQMD��]D�NDWHUH�VH�]DYHGDPR��GD�VH�Y QMLK�QDKDMDPR��%LWL�]DYHVWHQ�QH�HVD�EL�SRPHQLOR�OH��GDLPDPR� PLVHO� R� WHP�� ,PHWL� ]DYHVWQR� VWDQMH� EL� SRPHQLOR� LPHWL� PLVHO� R� WHP� ODVWQHP� GXåHYQHP� VWDQMX�5RVHQWKDO� WDNR� ]UHGXFLUD� IHQRPHQDOQR� ]DYHVW� QD� VDPRUHIOHNWLYQR� LQIRUPDFLMVNR�SURFHVXDOQR� ]DYHVWGUXJHJD� UHGD�� YHQGDU� VH� ]GL�� GD� V� WHP� L]JXEL� R]LURPD� VSUHJOHGD� ELVWYHQH� ]QD�LOQRVWL� NYDOLM�� QMLKRYRVSHFLIL�QR�QDUDYR�3R�5RVHQWKDOX��Y�'DYLHV�	�+XPSKUH\V��������MH�PHQWDOQR�VWDQMH�]DYHVWQR���H�JD�VSUHPOMD�XVWUH]QD�PLVHOYLåMHJD�UHGD��XVPHUMHQD�QDQM��7D�PLVHO�YLåMHJD�UHGD�VDPD�Y�VSORåQHP�QL�]DYHVWQD��SD� SD�QDUHGL�PHQWDOQRVWDQMH�SUYHJD�UHGD�]DYHVWQR�,QWURVSHNWLYQD� ]DYHVW� MH� QHNDM� YH��� ,QWURVSHNWLUDWL� VWDQMH� SRPHQL� QH� OH� ]DYHGDWL� VH� WHJD� VWDQMD� �NRW� YSUHMåQMHP� RGVWDYNX��� WHPYH� VH� WXGL� ]DYHGDWL� ]DYHGDQMD� VDPHJD� �VDPR]DYHGDQMH��� ,QWURVSHNWLUDWL� VWDQMHWRUHM�SRPHQL�LPHWL�=$9(6712�PLVHO�R�WHP�PHQWDOQHP�VWDQMX��7RUHM�MH�ODKNR�SUHM�RPHQMHQD�PLVHO�GUXJHJDUHGD�� NL� MH� XSHUMHQD� QD�PLVHO� DOL� GXåHYQR� VWDQMH� SUYHJD� UHGD�� ]DYHVWQD� ²� OH� WDNUDW� JUH� ]D� LQWURVSHNFLMR�=DYHVWQD� MH� PLVHO� GUXJHJD� UHGD� WDNUDW�� NR� MH� QDQM� XVPHUMHQD�PLVHO� åH� YLåMHJD� �WUHWMHJD�� UHGD�� =DYHVWQDVWDQMD�VR�LQWURVSHNWLELOQD��ODKNR�VH�VDPL�]DYHGDPR�VYRMLK�]DYHVWQLK�VWDQM����H�VR�PLVOL�GUXJHJD�UHGD��NL�VHQDQDåDMR�QD�WD�VWDQMD�SUYHJD�UHGD��VDPH�SRVWDOH�]DYHVWQH�PLVOL�²�WR�MH�WDNUDW��NR�VH�MH�QD�WH�PLVOL�GUXJHJDUHGD�XVPHULOD�PLVHO�WUHWMHJD�UHGD�3R�DVL�DQDOL]LUDMPR�5RVHQWKDORYH�PLVOL�R�PLVOLK��=DYHVW� MH� ODVWQRVW�GXåHYQLK�VWDQM� Y� VPLVOX�RGQRVD� �[ MH



���

]DYHVWHQ�VWDQMD�\��7R�MH�QDGDOMH�DQDOL]LUDQR�NRW�RGQRV���[ LPD�PLVHO�R�VWDQMX�\���ÿH�MH�\ GXåHYQR�VWDQMH�R]LURPD�PLVHO��SUYHJDUHGD��� MH�PLVHO�R�\ PLVHO�GUXJHJD�UHGD��*UH�]D�QDYDGQR�NLEHUQHWLNR�GUXJHJD�UHGD��NL�PRUGD�ODKNR�UD]ORçLVLVWHPVNR�SURFHVXDOQR� NRPSRQHQWR� VDPR]DYHGDQMD�� QH� SD� WXGL� IHQRPHQDOQHJD� SULRNXVD� QH� ]DYHVWL� QHVDPR]DYHGDQMD�� 8JRYDUMDPR� ODKNR� WXGL�� GD� QL� JRWRYR�� GD� MH�PLVHO� GUXJHJD� UHGD� VDPD� ]DYHVWQD�� 9HQGDU5RVHQWKDO� ODKNR� DNWLYLUD�PLVHO� åH� YLåMHJD� UHGD� ]D� R]DYHå�DQMH�PLVOL� QLçMHJD� UHGD�� 7HçMH� SD� RGJRYRUMD� QDGHMVWYR��GD� LQWXLWLYQR�SULSLVXMHPR� IHQRPHQDOQR�]DYHVW�PQRJLP�çLYDOLP��NL� MLP�VLFHU�QH�SULSLVXMHPR�PLVOL�NDM� åHOH� PLVOL� R� PLVOLK� DOL� PLVOL� R� ODVWQL� LQWHQFL�� =QDQR� MH� WXGL�� GD� RWURFL�� SRVHEQR� WLVWL� ]� HLGHWVNLPLVSRVREQRVWPL�� ODKNR� RKUDQLMR� VSRPLQH� ]� ]HOR� QDWDQ�QR� LQ� VSHFLIL�QR� YVHELQR�� NL� MLK� ODKNR� VSRUR�LMR� GRSRGUREQRVWL� �.HOOH\�	�-DFRE\� Y��'DYLHV�	�+XPSKUH\V�� ������� 9VHNDNRU� VH� ]GL�� GD� WXGL� �H� GDPR� SRSROQIL]LNDOQL�RSLV�QHNHJD�VWDQMD�DOL�RVHEH��]�YVHPL�SRGUREQRVWPL��QHNDM�VSXVWLPR��NDU�QH�EL�VPHOL�²�WR�VR�NYDOLMHVDPH��%UH]�NYDOLM�WRUHM�QL�SRSROQH�WHRULMH�QLWL�GXåHYQRVWL�QLWL�VYHWD�1HONLQ��������UD]OR�XMHx LQWHQFLRQDOQRVW�x LQWURVSHNWDELOQRVW�x IHQRPHQRORJL�QRVW��NL�VH�QH�XMHPD�]�IHQRPHQDOQR�]DYHVWMR��WHPYH� MH�ODVWQRVW�SLNWRULDOQLK�DOLQHSURSR]LFLRQDOQLK�GXåHYQLK�VWDQM��0HG�]DYHVWQLPL�VWDQML�UD]OR�XMH�IHQRPHQDOQD�VWDQMD��SLNWRULDOQD�VWDQMD��SURSR]LFLMVND�VWDQMD�SUYHJD�UHGD�LQSURSR]LFLMVND�VWDQMD�GUXJHJD�UHGD��9SUDåD�VH��NDNR�EL�ODKNR�LPHOD�HQRWQD��QHVHVWDYOMHQD�R]LURPD�QHGHOMLYD]DYHVW� WH� ODVWQRVWL� QDHQNUDW�� =DNOMX�L�� GD� WR� NDçH�� GD� ]DYHVWQR� VWDQMH� QL� HQRWQR�� 7XNDM� JUH� ]D� VWYDUGRJRYRUD��YHQGDU�PRUDP�SRXGDULWL��GD�]DYHVWQD�VWDQMD�QLVR�QHNDM��NDU�EL�ODKNR�REUDYQDYDOL�Y�VPLVOX�VYHWDSUHGPHWRY� R]LURPD�NODVL�QH� IL]LNH�� .RPSOHNVQL� VLVWHPL� LQ� NYDQWQD�GLQDPLND� ODKNR� ]DREMDPHMR� Y� HQRWQRVWDQMH�WXGL�KHWHURJHQD�LQ�PQRJRSODVWQD�SRGVWDQMD�DOL�UDYQL��GD�GHOL�LQ�FHORWD�VRELYDMR�SUHFHM�EROM�HOHJDQWQRNRW�Y�VYHWX�OR�HQLK�SUHGPHWRY�*OHGH� ]QD�LOQRVWL� IHQRPHQDOQH� ]DYHVWL� MH� YHOLNR� UD]KDMDQM� LQ� FHOR� L]MHP�� *HQQDUR� ������� RPHQMDQRJRPHWDåH��NL�SRåNRGRYDQL� LJUDMR��QD�REUD]X� MLP� ODKNR� UD]EHUHPR�JULPDVH�� YHQGDU� LJUDMR�GDOMH�� NHU� �QH�XWLMR���R]LURPD�VH�QH�]DYHGDMR�VYRMHJD�RE�XWHQMD�EROH�LQH���%ROH�LQH�VH�]DYHMR�åHOH�SR�WHNPL��PHG�QMR�R�QMHMSUL�DMR�OH�SD�HQMD�REUD]D�LQ�QSU��åHSDQMH��7RUHM�ODKNR�LPDPR�SRVDPH]QD�IHQRPHQDOQD�VWDQMD�EUH]�]QD�LOQRRE�XWHQH� NYDOLMH�� $OL� JUH� SUL� WHP� ]D� NRJQLWLYQR� EORNDGR� NYDOLWDWLYQHJD� ]DYHGDQMD� �NDU� EL� QD� QHN� QD�LQSRWUMHYDOR�WHRULMR�5RVHQWKDOD�LQ�*HQQDUD�R�VDPR]DYHGDQMX�]DUDGL�PLVOL�YLåMHJD�UHGD�"0QRJL� �QSU�� 9DQ� *XOLFN�� PHQLMR�� GD� MH� ]DYHVWQR� GRçLYOMDQMH� UHSUH]HQWDFLMVNR�� .DM� SD� EROH�LQD"� .DMUHSUH]HQWLUD"� 1HONLQ� ������� RGJRYRUMD� V� SULPHURP� IDQWRPVNHJD� DPSXWLUDQHJD� XGD�� 1DGDOMH� REUDYQDYDSDFLHQWH�� NL� RE� GUDçHQMX� GHORY� QMLKRYLK� REUD]RY� RE�XWLMR� WH� GUDçOMDMH�� WXGL� EROH�H�� NRW� RE�XWNH� YDPSXWLUDQHP� XGX�� 2EVWDMD� HQD�SURWL�HQD� SUHVOLNDYD� PHG� GUDçOMDML� QD� REUD]X� LQ� WR�NDPL� �QD� PHVWX�DPSXWLUDQHJD�XPD��3ROLYDQMH�YRGH�SR�REUD]X�RE�XWLMR�NRW�SROLYDQMH�YRGH�SR�QRJL��YNOMX�QR�]�EROH�LQDPL�7RUHM�NDçH��GD�LPDMR�IDQWRPVNL�EROH�L�RE�XWNL�YLUWXDOQR��WHOHVQR��ORNDFLMR�R]LURPD�MR�UHSUH]HQWLUDMR��1DMEROM]DQLPLYR�MH��GD�MH�UHSUH]HQWDFLMD�NYDOLWDWLYQD�LQ�SURVWRUVND�
����� 1(/.,129$�7(25,-$

9� QDVOHGQMHP� VH� ERPR� SRVYHWLOL� WHRULML� 1HONLQD�� NL� LPD� QHNDM� VSHFLIL�QLK� YVHELQ� �1HONLQ�� ������� 1HONLQSULGDMD�IHQRPHQRP�GYH�JODYQL�]QD�LOQRVWL��NYDOLWDWLYQRVW�LQ�UHSUH]HQWDFLRQDOQRVW��)HQRPHQH�REUDYQDYD�NRWQHYURORåNR�XGHMDQMHQH�SLNWRULDOQH�UHSUH]HQWDFLMH��SUL��HPHU�MLK�OR�XMH�RG�SURSR]LFLRQDOQLK��WD�UD]OLND�SD�JDYRGL� GR� UD]OLNH� PHG� LQIRUPDFLMR� LQ� YVHELQR� �SRPHQRP"��� .RW� VHP� çH� RPHQLO�� UD]OR�XMH� IHQRPHQDOQR�SURSR]LFLMVNR�UHSUH]HQWDWLYQR�LQ�DSHUFHSWLYQR�]DYHVW��UHSUH]HQWDFLMD�GUXJHJD�UHGD�²�UHSUH]HQWDFLMD�HQHJD�RG]DYHVWQLK�VWDQM�SUYH�DOL�GUXJH�YUVWH���=DQM�]DYHVW�QL�OH�]DYHGDQMH���DZDUHQHVV����QL�QH�OH�DSHUFHSFLMVND�LQ�QHOH� IHQRPHQDOQD�� ÿHSUDY� VH� PL� Y�DVLK� ]GL�� GD� SUHWLUDQR� SRXGDUMD� SURSR]LFLRQDOQRVW�� SUL]QDYD�� GDIHQRPHQDOQD� VWDQMD� QLVR� SURSR]LFLRQDOQH� QDUDYH� LQ� QLPDMR� YHOLNR� VNXSQHJD� ]� ]DYHVWQLP� 0,ä/-(1-(0�0LåOMHQMH�QDPUH� XSRUDEOMD�SURSR]LFLMVNH�UHSUH]HQWDFLMH� �WR� MH�SUHYH� WRJ� LQ�QHQDWDQ�HQ�SUHYRG�QMHJRYHJDL]UD]D� �SURSRVLWLRQ�OLNH� UHSUHVHQWDWLRQ���� HQDNR� EDMH� WXGL� SUHSUL�DQMD�� XSDQMD�� VWUDK�� çHOMH� LQ� GUXJH�SURSR]LFLMVNH� QDUDYQDQRVWL�� ��SURSRVLWLRQDO� DWWLWXGHV���� &HOR� DSHUFHSFLMR� 1HONLQ� SULåWHYD� Y� SURSR]LFLMVNRNDWHJRULMR��LQ�VLFHU�WDNR�DSHUFHSFLMR�PLåOMHQMD�NRW�WXGL�DSHUFHSFLMR�IHQRPHQRY�0DOFH� �XGQR� MH�� GD� VRGEH� LQ� QH� IHQRPHQH� SRVWDYOMD� NRW� ELVWYR� ]D]QDYDQMD� LQ� NRW� ELVWYR� �NDU� MH� EROMUD]XPOMLYR��LGHQWLILFLUDQMD�WHU�NDWHJRUL]DFLMH��9VH�VRGEH�SD�LPDMR�YVHELQR��SURSR]LFLMVNR�YVHELQR��$OL�MH�WRUHM]D]QDYDQMH� UHV� SUHGYVHP� SURSR]LFLRQDOQR"� $OL� JUH� ]D� ]HOR� SRVSORåHQR� UDER� EHVHGH� �SURSR]LFLRQDOQRVW���VWDY�QRVW����NL� RVWDMD� L]� VWDULK��DVRY��NR� MH� ELOD� ILOR]RILMD�GXåHYQRVWL� SUHGYVHP� OH� ILOR]RILMD� MH]LND�� DOL� SD1HONLQ� UHV� PHQL� QHNDM�� NDU� YRGL� GR� VNRUDMåQMH� LPSOHPHQWDFLMH� ]D]QDYH� Y� XPHWQLK� QHYURQVNLK� PUHçDK"1DPUH��� �H� IHQRPHQL� QLVR� ELVWYHQL�� ERGR� PUHçH� LQ� QMLKRYH� VLPEROQH� QDGJUDGQMH� ]D]QDYR� NRW� QHNDMVLVWHPVNR�SURFHVXDOQHJD�]�YJUDMHQLPL�VLPEROL�NDM�NPDOX�VLPXOLUDOH�2JOHMPR� VL� SR� YUVWL� QDMSUHM� GYH� WHRULML�� NL� MX� ]DYUD�D�� QDWR� SD� 1HONLQRYR� WHRULMR� IHQRPHQRY�� 3UYD� WHRULMD�WHRULMD� UD]ELUDQMD� ��UHDG�RII���� WUGL�� GD� LPD� ]D]QDYDQMH� ]XQDQML� LQ� QRWUDQML� YLGLN�� SUL� �HPHU� MH� QRWUDQMLUHSUH]HQWDFLMD� ]XQDQMHJD�� 1RWUDQMD� UHSUH]HQWDFLMD� MH� SRMDY� �IHQRPHQ��� YLUWXDOQD� VOLND� ��H� VH� L]UD]LPQHYURQVNR���GRVWRSQD�OH�SUYL�RVHEL��3RMDYL�LPDMR�ODVWQRVWL��NRW�VR�EDUYD��REOLND��RNXV��V��LPHU�UHSUH]HQWLUDMR]XQDQML�VYHW��LQ�VR�WDNR��QHNDM��NDU�MH�UD]SHWR�PHG�]XQDQMLP�LQ�QRWUDQMLP���ÿHSUDY�]HOHQR�REVWDMD�QRWUDQMH



���
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����� 326.86�.2*1,7,912�1(95236,+2/2ã.(�5$=/$*(�0,67,.(

0LVWLND� L]KDMD� L]� SRVHEQR� SRJOREOMHQHJD� LQWXLWLYQHJD�PLåOMHQMD�� NL� SD� VH� QDSRVOHG� WUDQVFHQGLUD� �$UEHUU\�������$XVWLQ�� ������'UXPPRQG�������� 7HUVHJODY��������� 3ROHJ� UHOLJLR]QLK� LQ� UD]QLK� L]UHGQLK�SRYRGRY� MHL]KRGLå�H� PLVWL�QLK� GRçLYHWLM� Y� SRVHEQLK� SULPHULK� ODKNR� WXGL� ]HOR� LQWHQ]LYQR� LQ� SRVSORåHQR� UD]XPVNRPLåOMHQMH��NL�SULYHGH�GR�ORJL�QLK�SDUDGRNVRY��7L�SD�VH�ODKNR��UD]UHåLMR��HGLQROH�V�WUDQVFHQGHQFR�²�QHNDNR�SR+HJORYHP� GLDOHNWL�QHP� QD�HOX� WH]D�DQWLWH]D�VLQWH]D�� 0LVWLN� WUDQVFHQGLUD� W�� L�� Y]UR�QR� LQ� ORJL�QRUD]PLåOMDQMH�DOL�SD�VH�LQWXLWLYQR�PLåOMHQMH�]HOR�SRVSORåL�LQ�XQLYHU]DOL]LUD��7HGDM�SUHRVWDQH�OH�åH�QHSRVUHGQR'2æ,9(7-(�L]MHPQR�YLVRNH�NDNRYRVWL��NL�SRYVHP�RGVWRSD�RG�REL�DMQHJD�2VQRYQD� ]QD�LOQRVW� QDMYLåMHJD� PLVWL�QHJD� GRçLYHWMD� MH� L]NXåQMD� (QHJD�� $EVROXWQHJD�� YVHREVHJDMR�HJD� LQVDPR]DRNURçHQHJD�8QLYHU]XPD��0HMH�PHG��ORYHNRP� LQ� VYHWRP� Y� GXKX� L]JLQMDMR��0LVWLN� �GRçLYL�� VHEH� NRWQHOR�OMLY� GHO� WH� FHORWH�� äH� YH��� �RE�XWL�� Y� YVHM� GUDPDWL�QRVWL�� GD� MH� 6$0� �32,6729(7(1�� 6� &(/272�3RYHGDQR� QDWDQ�QHMH�� �GRçLYOMD�� �QLNDNRU� QH� Y� VPLVOX� REL�DMQHJD� LQWHQFLRQHOQHJD� GRçLYOMDQMD�1(5$=/,ÿ1267� V� FHORWR�� �3RLVWRYHWHQMH� LPD� çH� SUHYH� LQWHQFLRQDOHQ� SUL]YRN� LQ� LPSOLFLUD� NYDOLWDWLYHQSUHVNRN�LGHQWLWHWH�-D]D��QH�SD�VWDQMH�VHEVWYD��NL�MH�RQVWUDQ�-D]D���6NUDWND��PLVWLN�GRçLYOMD�67$3/-$1-(�=81,9(5=8020�2VQRYD� PRMH� UD]ODJH� PLVWLFL]PD� QD� VLQHUJHWVNL� UDYQL� MH� QDVOHGQMD� KLSRWH]D�� 0LVWL�QR� VWDQMH� L]KDMD� L]DVRFLDWLYQHJD� ]DVQRYDQMD� ,=5('12�ä,52.(*$� ,1�*/2%$/1(*$� 9=25&$�$75$.725-$�� NL� SUHGVWDYOMD*(67$/7�1$-9,ä-(*$�5('$��8VWUH]D�PX�JORERND�SRWHQFLDOQD�YUWD�D��(QHUJLMD�VLVWHPD�IRUPDOQLK�R]LURPDSRVSORåHQLK� QHYURQRY� MH� PLQLPDOQD�� 7XGL� UD]QD� HNVSHULPHQWDOQD� SRUR�LOD� �*RVZDPL�� ������ G
$TXLOL� 	1HZEHUJ�� ������ :RROIRON�� ������ &KDOPHUV� LGU��� �²��� NDçHMR�� GD� VH� PHG� JORERNR� PHGLWDFLMR� REOLNXMHMR81,)2501(�QHYURQVNH�NRQILJXUDFLMH�]�=(/2�.2+(5(1712�DNWLYQRVWMR��7R�SRPHQL��GD�VR�YHOLNH�PQRçLFHIRUPDOQLK� QHYURQRY� LQ� åH� UDMH� SRVSORåHQLK� QHYURQRY� YVH� DNWLYQH� DOL� YVH� QHDNWLYQH�� WRUHM� GD� VR� QHYURQLPDNVLPDOQR� XVNODMHQL�� 9SUDåDQMH� MH�� NDNåQD� MH� UD]VHçQRVW� WH� NRKHUHQWQRVWL� LQ� VLPXOWDQRVWL�� NDWHUHPRçJDQVNH�SUHGHOH� ]DMHPD��NDM� VH�GRJDMD�Y� IRUPDOQLK� LQWHUDNFLMDK�� VDM� VH� VWDUL� VSRPLQ� RKUDQMD�� LQ�NDNRYSOLYDMR�QD�XQLIRUPQL�Y]RUHF�Y�IRUPDOQLK�QHYURQLK��NL�MH�QHNRQNUHWQL��SUHGPHW�]DYHGDQMD��6HYHGD� SD� MH� MDVQR�� GD� ELVWYD� LQ� SVLKRORåNH� �YVHELQH�� PLVWL�QHJD� GRçLYHWMD� QH� PRUHPR� QDMWL� YQHYURIL]LRORåNHP�R]DGMX��6NULWD�VWD�Y�9,62.2�1$'0$7(5,$/1,+�YLUWXDOQLK��Y]RUFLK��QDMYLåMHJD�UHGD��WRUHM9�3296(0�'8+291,+�',0(1=,-$+�7H�GXKRYQH�VWUXNWXUH�VR�SULVRWQH�YH�LGHO�]JROM�LPSOLFLWQR��7RUHM�MH�QMLKRYD�QHYURQVND�LQ�VLQDSWL�QD�RVQRYD�RGVOHM�YHGQR�PLVOLP�IRUPDOQH�QHYURQH�LQ�YH]L��6$02�32'67$7��QD�NDWHUL�MH�]JUDMHQD�QDMSUHM�GXåHYQD��QDWRSD� GXKRYQD� YVHELQD�� 7H� GXKRYQH� YVHELQH� QL� PRJR�H� RSULMHWL� LQ� ORNDOL]LUDWL� R]LURPD� RPHMLWL�� NHU� MH� L]UD]VLQWHWL�QH� FHORWH�� 3UDY� ]DUDGL� WHJD�PRUDPR� ELWL� ]HOR� åLURNL� LQ�PRUDPR� XSRåWHYDWL� YVH� UDYQL� ²� RG� QDMEROMPDWHULDOQH�RVQRYH�GR��LVWR�YLUWXDOQLK�UD]VHçQRVWL�3RVWDYOMD� VH� WXGL� YSUDåDQMH�� NROLNR� ODKNR� PLVWL�QR� VLPHWULMR� RPHMXMHPR� OH� QD� PRçJDQH�� .ROLNR� MH� WUHED
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XSRåWHYDWL�GRJDMDQMH�21675$1�02æ*$129�²�Y�åLUåHP��QDGLQGLYLGXDOQHP���SURVWRUX��'XKD�LQ�Y�NYDQWQR�IL]LNDOQHP�PHGLMX"2�LWQR� MH�� GD� VR� VH� QHYURQVNL� Y]RUFL� UD]OL�QLK� SRGPUHç� SRHQRWLOL� ²� DVRFLDWLYQR� VR� VH� VWRSLOL� Y� XQLIRUPQLY]RUHF��=DYHVW�MH�WHGDM�QHSRMPRYQD�LQ�SUD]QD�Y�VPLVOX�RGVRWQRVWL�NDNUåQHNROL�NRQNUHWQH�YVHELQH��7DNUDW�MHYVD�RVWDOD�YVHELQD�SRULQMHQD�YVWUDQ�²�Y�EROM�LPSOLFLWQH�SUHGHOH�VSRPLQD�0LVWL�QD� VWDQMD� ]DYHVWL� VR� QHRSLVOMLYD�� %HVHGH� VR� QDPUH� NRGL� R]LURPD� NDWHJRULDOQL� VLPEROL�� NL� LPDMRVSRUR�LOQL�SRPHQ�OH�WDNUDW���H�MH��ORYHN�VSUHMHPQLN�VSRVREHQ�UHNRQVWUXLUDWL�R]LURPD�SRGRçLYHWL�YVR�YVHELQR�NL� QDM� EL� MR� WL� VLPEROL� SRQD]DUMDOL�� ÿORYHN�VSRUR�HYDOHF� WR� YVHELQR� ��H� QL� åDUODWDQ�� LPD�� YHQGDU� MR� PRUD]DNRGLUDWL� Y� EHVHGQR� VSRUR�LOR�� NL� MH� QHL]EHçQR� VDPR� ]HOR� SULEOLçQR�� ÿORYHN�VSUHMHPQLN� SD� L]� GDQHJDEHVHGQHJD�VSRUR�LOD�QH�PRUH�GHNRGLUDWL�SUDYH�YVHELQH��VDM�PX�WH�EHVHGH�QH�SRPHQLMR�WLVWHJD��NDU�SRPHQLMR�ORYHNX�VSRUR�HYDOFX�� UD]HQ��H� MH��ORYHN�VSUHMHPQLN� WR�GRçLYOMDO� VDP��/H� WHGDM� VSUHMHPQLN� ODKNR� ]� ODVWQRYVHELQR� DVRFLDWLYQR� GRSROQL� VSRUR�LOQR� YUHGQRVW� SUHMHWLK� EHVHG� LQ� EROM� DOL�PDQM� XVSHåQR� REQRYL� RSLVDQRGRçLYHWMH��ÿH�SD�VSUHMHPQLN�WH�ODVWQH�YVHELQH�QLPD��QH�PRUH�UHNRQVWUXLUDWL�åH�QHREVWRMH�LK�Y]RUFHY�2E�GYLJRYDQMX�]DYHVWL�]D�QH��ORYHN�RSHULUDWL�]�]HOR�DEVWUDNWQLPL��Y]RUFL���]D�NDWHUH�åH�QLPD�RNYLUD���REOLNH�LQ�LPHQD��äHOH�NDVQHMH�WL�Y]RUFL�GRELMR�VYRMR�VLPEROQR�R]QD�ER�LQ�LPH�
����� */2%$/1,�81,)2501,��9=25(&��,1�)(120(12/2*,-$�=/,7-$

0RçJDQVNR� VWDQMH�� NMHU� VR� YVL� IRUPDOQL� QHYURQL� DNWLYQL� DOL� YVL� QHDNWLYQL�� QLPD� VDPR� QREHQH� NRQNUHWQHLQIRUPDFLMVNH� YVHELQH�� 3ULQDåD� OH� RE�XWMH� ]OLWRVWL� ]� (QLP� R]LURPD� (QRWQRVWL�� LQ� NRW� RSLVXMHMR� QHNDWHUL��YVHREVHJDMR�H�SUD]QLQH���7R� VWDQMH� YVHHQR�QL�PLUXMR�H�� WHPYH� MH� UH]XOWDW� ]HOR� VLPHWUL�QH��XUDYQRWHçHQHPHGVHERMQH�LQWHUDNFLMH�QHYURQRY�V�VLJQDOL��Y]RUFHY�SD�]�DEVWUDNWQLPL�DVRFLDWLYQLPL�SUHVOLNDYDPL�DOL�RGQRVL�GHQLPR�WXGL� �WHNPRYDQMHP���9VDN�Y]RUHF�YLåMHJD�UHGD�PRUD�QDPUH� LPHWL�SRGSRUR�Y�Y]RUFLK�QLçMHJD�UHGD�9VHELQD� JOREDOQHJD� XQLIRUPQHJD� �Y]RUFD�� MH� L]UD]LWR� VSORåQD�� LPSOLFLWQD�� WUDQVFHQGHQWDOQD�� WDNR� UHNR�QDGDEVWUDNWQD��SUDY]DSUDY�MH�çH�YVHELQVNRVW�VDPD�WUDQVFHQGLUDQD�8QLIRUPQL��Y]RUHF��PRUDPR�OR�LWL�RG��WDEXOH�UDVH���NL�MH�XQLIRUPQD��SUD]QLQD��Y�HNVSOLFLWQHP�,1�LPSOLFLWQHPVPLVOX�� 9� WHP� SULPHUX� VLVWHP� QHYURQRY� åH� QL� SUHMHO� QREHQLK� GUDçOMDMHY�� ]DWR� VH� Y]RUFL� VSORK� åH� QLVRREOLNRYDOL��*UH�OH�]D�QHNR�UDYQRYHVQR�Y]EXUMHQMH�PRçJDQRY�Y�LQIDQWLOQL�SUHGLQWHQFLRQDOQL�]DYHVWL�8QLIRUPDQL� �Y]RUHF�� Y� WUDQVFHQGHQWDOQLK� PLVWL�QLK� VWDQMLK� VLQWH]LUD� HNVSOLFLWQL� �HNVSOLFLUDQL�� 1L� LQLPSOLFLWQR� �LPSOLFLUDQR�� 9VH�� 1L� ]DUDGL� WHJD�� NHU� 81,)2501,� �9=25(&�� ,=1,ÿ,� 96$.2� .21.5(712(.63/,&,712� 96(%,12�� 9VH� SD� ]DWR�� NHU� MH� QDVWDOL� XQLIRUPQL� Y]RUHF� UH]XOWDW� 2*5201(*$86./$-(9$/1(*$�352&(6$��.,�6,17(=,5$�96(%,1(�96(+�.21.5(71(-ä,+�,03/,&,71,+�9=25&(9�7L�Y]RUFL�VR�åH�YHGQR�Y�PRçJDQLK��YHQGDU�WRNUDW�L]YHQ�]DYHVWL��LPSOLFLWQR�VR�]DVWRSDQL�Y�R]DGMX��Y�IRUPDOQLKVLQDSWL�QLK�YH]HK�NDWHULK�PRçJDQVNLK�SUHGHORY"��.R�PLVWLN�Y�GXKX�-(�(QR�V�FHORWQLP�8QLYHU]XPRP��QRWUDQMD��REMHNWLYQRVW����WD�8QLYHU]XP�çLYL�SR�VYRMH��QHGD� EL� �YHGHO�� ]D� PLVWLNRYR� UD]VYHWOMHQMH� �]XQDQMD� REMHNWLYQRVW��� 9� NDNåQHP� VPLVOX� MH� WRUHM� SULåOR� GR(QRWQRVWL"�0,67,ÿ12� (12� 320(1,�� '$� -(� 0,67,.� ,03/,&,712�� */2%$/12� =$2%-(/� ,1� 32(127,/9(6�692-�1275$1-,�02'(/�81,9(5=80$�9�692-(0�'8+8�ÿORYHN� VH� Y� PLVWL�QHP� VWDQMX� WRUHM� ÿ87,� (12� =� 96(0� 81,9(5=8020�� NHU� MH� YVD� QMHJRYD� SR]RUQRVWXVPHUMHQD� YDVH� LQ� Y� VYRMH� QRWUDQMH� Y]RU�QH� VWUXNWXUH�� NL� VH� QDQDåDMR� QD� ]XQDQML� VYHW�� .R� SD� �ORYHN� YREL�DMQHP�VWDQMX�]DYHVWL�DQDOL]LUD�WD��ODKNR�ODVWQD��GRçLYHWMD��XJRWDYOMD��GD�MH�8QLYHU]XP�UD]GHOMHQ�QD�GYDGHOD��SUYL�GHO�MH�]XQDQML�VYHW��REMHNW���GUXJL�GHO�SD�MH�RQ��VXEMHNW��LQ�QMHJRY�QRWUDQML�PRGHO�]XQDQMHJD�VYHWD�2Q�NRW�VXEMHNW�MH�Y�WHP�SULPHUX�NRQNUHWHQ��XPUOMLY��OR�HQ�GHO�8QLYHU]XPD��WR�SRPHQL��GD�VH�,'(17,),&,5$NRW� WDN��0LVWLN�SD��VHEH��QH�YLGL�NRW� LQGLYLGXXP�R]LURPD� OR�HQ�GHO�8QLYHU]XPD��VDM� MH� WUDQVFHQGLUDO� WXGLVYRM� -D]� �(JR��� NL� MH� NRPSOHNVHQ� Y]RUHF� VDPHJD� VHEH� NRW� LQGLYLGXXPD�� 1H� SRLVWRYHWL� VH� YH� V� VYRMLPNRQNUHWQLP� WHOHVRP�� VYRM� ODVWQL� NRQNUHWQL� GXK� SD� MH� SUDYNDU� WUDQVFHQGLUDO�� 0LVWLN� �VH� LGHQWLILFLUD�� VFHORWQLP�8QLYHU]XPRP��WXGL�]�GUXJLPL�OMXGPL��GUXJLPL�çLYLPL�ELWML���ORYHåWYRP��YVHP�çLYOMHQMHP��YHVROMHP�VNUDWND� 9VHP��� 2Q�8QLYHU]XP� SD� QL� XPUOMLY�� MH� YH�HQ�� ODKNR� VH� OH� RE�DVQR� VSUHPLQMD� LQ� SUHREOLNXMH�.RQNUHWQD� VPUW� MH� OH� WUDQVIRUPDFLMD� L]� HQH� REOLNH� Y� GUXJR�� VSORåQH� VPUWL� SD�QL�� VDM�8QLYHU]XP� �REVWDMD�QHQD]DGQMH� WXGL� Y� W�� L�� YDNXXPX�R]LURPD�KRORJLEDQMX��NL� MH� L]YRU� YVHK�PRçQRVWL� REVWRMD�� 3UDY]DSUDY�SROL%LWL�1HELWL��9VH�1L���2EMHNW�6XEMHNW� LWG���NL�VR�]D�UD]XP�QDMYH�ML�SDUDGRNVL��PLVWLNX�SRPHQLMR�QHSRVUHGQLXYLG�QDMJOREOMH�UHVQLFH�LQ�GRNRQ�QR�VDPRVSR]QDQMH�
����� $1$/2*,-$�36,+2),=,þ1(�6,0(75,-(�,1�),=,.$/1(�6,0(75,-(

1HGLIHUHQFLUDQD�ELRORåND�QHYURQVND�PUHçD�+RSILHOGRYHJD�WLSD�VSRPLQMD�QD�VLPHWUL�QL�NRPSOHNVQL�IL]LNDOQLVLVWHP��1DåH� YHVROMH� QDM� EL� ELOR� Y� ]D�HWQL� VWRSQML� Y� VWDQMX� 683(56,0(75,-(��8QLIRUPQL� Y]RUHF� �Y�PUHçLIRUPDOQLK�QHYURQRY���NL�JD�UHNRQVWUXLUD�PLVWLN��Y�QHNHP�VPLVOX�XVWUH]D�VXSHUVLPHWUL�QHPX�VWDQMX�YHVROMD�9�PLVWLNRYHP� GXKX� JUH� ]D� �RE�XWMH�� LGHQWL�QRVWL�� JOHGDQR� REMHNWLYQR� SD� OH� ]D� $1$/2*,-2� �DOL� YHQGDUOHPRUHELWL�FHOR�]D�UHSOLNR"���$OL�SD�VH�PLVWLNRYD�]DYHVW�VSXVWL�QD�QLYR�KRORJLEDQMD��WRUHM�QD�UDYHQ�VXENYDQWQHVLPHWULMH"�9HUMHWQR�UHV��YHQGDU�R�WHP�QH�PRUHP�ELWL�SRYVHP�SUHSUL�DQ��((*�NRKHUHQFD�PHG�PHGLWLUDMR�LPLRVHEDPL�� UD]QL� QHORNDOQL� SDUDSVLKRORåNL� SRMDYL� LQ� åWXGLML� JOREDOQLK� �GUXçEHQLK�� YSOLYRY� WUDQVFHQGHQWDOQHPHGLWDFLMH��'RGDWHN�)��SRGSLUDMR�WR�WH]R�
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æLYLPR�Y��DVX�QHNDMNUDW� ]ORPOMHQH� IL]LNDOQH� VLPHWULMH� �SRVWRSQD�GLIHUHQFLDFLMD� åWLULK� IL]LNDOQLK� VLO� R]LURPDWLSRY� LQWHUDNFLM��� )L]LNDOQL� VYHW� MH� PR�QR� UD]VORMHQ�� PDWHULMD� VH� MH� ]JRVWLOD� Y� GHOFH� LQ� YH]DQH� VLVWHPH�� NLWYRULMR�NRPSOHNVQHMåH�GHOFH��QDGDOMH�Y�FHOLFH� LWG��7DN�VYHW�PRGHOLUD�ELRORåND�QHYURQVND�PUHçD��NL� MH�SUDYWDNR�]HOR�GLIHUHQFLUDQD�Y�PQRJH�Y]RUFH�DWUDNWRUMH�LQ�QMLKRYH�VNXSNH�0RçJDQL� WRUHM� QLVR� PRGHO� VYHWD� VDPR� SR� VYRML� LQIRUPDFLMVNL� YVHELQL�� WHPYH� WXGL� SR� IL]LNDOQHP� R]DGMX�9HVROMH� MH� Y� VSORåQHP� �QD� UDYQL� UHODWLYLVWL�QH� NYDQWQH� IL]LNH�� SDUDOHOQR�GLVWULEXLUDQ� VLVWHP� PR�QRLQWHUDJLUDMR�LK�GHOFHY��0RçJDQL�SD�VR�SUDY�WDNR�SDUDOHOQR�GLVWULEXLUDQ�VLVWHP�çLY�QLK�FHOLF�²�QHYURQRY��.RWWDNL� LPLWLUDMR� RNROQL� IL]LNDOQL� VYHW�� PRçJDQL� VR� VYHW� Y� PDOHP�� QRWUDQMH� YLUWXDOQH� VOLNH� Y� PRçJDQLK� VRSURMHNFLMH�]XQDQMLK�VOLN��3ULQFLS�GHORYDQMD�MH�Y�VLVWHPVNHP�����VPLVOX�Y�PRçJDQLK�LQ�Y�IL]LNL�RVQRYQLK�GHOFHYSRGREHQ��PDWHPDWL�QR�VR�YDORYQH�IXQNFLMH�SUDY�WDNR�NRW�Y]RUFL�WDNR�LPHQRYDQD�ODVWQD�VWDQMD��'RGDWHN�$��äH� HQNUDW� MH� WUHED� SRXGDULWL�� GD� JUH� ]D� DQDORJLMR�� NR� JOHGDPR� VLVWHP� NRW� FHORWR� LQ� SUL� WHP� ]DQHPDULPRQRWUDQMR�VWUXNWXUR�RVQRYQHJD�HOHPHQWD�VLVWHPD�²�IRUPDOQHJD�QHYURQD��3UL�PRçJDQLK�MH�WR�çLY�QD�FHOLFD��YIL]LNL�SD�QD�SULPHU��RVQRYQL��GHOHF�6LPHWULMD�XVWUH]D�JOREDOQHPX�XQLIRUPQHPX��Y]RUFX���7D�UD]SDGH�QD�NRQNUHWQHMåH�Y]RUFH��NL�VH�YNOMX�LMR�YPLVHOQH� LQ� NDWHJRUL]DFLMVNH� SURFHVH�� 8QLIRUPQL� �Y]RUHF�� Y� VHEL� VNULYD� VRELYDQMH� YVHK�PRçQRVWL�� NL� VH� RE]ORPX�WH�VLPHWULMH�SUL�QR�XUHVQL�HYDWL��7H�LGHMH�YHOMDMR�WDNR�]D�GXKRYQR�VLPHWULMR�LQ�QMHQ�]ORP�NRW�WXGL�]DIL]LNDOQR�VXSHUVLPHWULMR�LQ�QMHQ�]ORP��R��HPHU�GDQHV�JRYRUL�VRGREQD�IL]LND��7XNDM�VH�VSHW�SRMDYL�YSUDåDQMH�R�QH�QDNOMX�QRVWL�WH�DQDORJLMH��$OL�MH�PLVWL�QD�VLPHWULMD�HYROXFLMVNR�QHYURSVLKRORåND�PRGHOQD�UHNRQVWUXNFLMDGHMDQVNH� IL]LNDOQH� VXSHUVLPHWULMH� DOL� MH� WHRULMD� IL]LNDOQH� VXSHUVLPHWULMH� SRVOHGLFD� GXKRYQH� VLPHWULMHQRWUDQMHJD�PRGHOD�IL]LND"3VLKRIL]L�QD� HQRWQRVW� LQ� FHORYLWRVW� ODKNR� L]KDMD� WXGL� L]� QRWUDQMH� WHVQH�� JRVWH�� GLQDPL�QH� PHGVHERMQHSUHSOHWHQRVWL�GHORY��7DNR�Y�IL]LNL��L]KDMDMR� L]�IL]L�QHJD�VYHWD��NRW�WXGL�Y�ILOR]RILML��L]KDMDMR� L]�SRJODEOMDQMD�YGXKD�� VH� QD� VSORåQL� UDYQL� VYHW� GRMHPD� NRW� 9� 6(%,� */2%$/12� =$2.52æ(1$� 012*27(5267�� NRW1('(/-,9$�05(æ$�9=25&(9�,1�352&(629�]�JORERNR�QRWUDQMR��ORJLNR��DOL��NRKHUHQWQRVWMR��7XGL�PLVWLN��NL�VYRMR�NRQNUHWQRVW�UD]SURVWUH�QD�åLUåL��VSORåQL�NRQWHNVW��MH�WHGDM�ODKNR�SVLKL�QR�QHVNRQ�HQ�IL]L�QR�SD�YHQGDUOH�RPHMHQ�� MH� �WR�ND�QHVNRQ�QRVWL��VUHGL�NRQ�QHJD��NRPSDNWQHJD�VYHWD� �YVDM� Y� ORNDOQHPVPLVOX���MH�ORNDOL]LUDQD�VLQJXODUQRVW�
����� 0(',7$&,-$
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����� 9�'8+8�21675$1�3526725$�,1�þ$6$

/R�LPR�QDMSUHM�IL]LNDOQL�SURVWRU�LQ��DV�RG�SVLKRORåNHJD�SURVWRUD�LQ��DVD��)L]LNDOQL�SURVWRU�LQ��DV�PHULPR�]PHWUL� LQ� XUDPL�� WRUHM� ]XQDQMLPL� REMHNWLYQLPL� SULSUDYDPL�� 3VLKRORåNL� SURVWRU� LQ� �DV� GRMHPDPR� QRWUDQMH�VXEMHNWLYQR��V�VYRMLPL�QRWUDQMLPL�PRGHOL�9� REHK� SULPHULK� SRWUHEXMHPR� ]D� PHULWHY� WDNR� LPHQRYDQH� UHIHUHQ�QH� WR�NH� DOL� L]KRGLå�D� NRRUGLQDWQHJDVLVWHPD�� JOHGH� QD� NDWHUHJD� PHULPR� UD]GDOMR� R]LURPD� �DV�� SRGDMDPR� NRRUGLQDWH� QHNH� GUXJH� WR�NH� DOLGRJRGND�� $OL� ODKNR� JRYRULPR� R� SURVWRUX� LQ� �DVX�� �H� QLPDPR� QH� SUYH� �NL� MH� VLFHU� WDNR� DOL� WDNR� SROMXEQRL]EUDQD��QH�GUXJH�WR�NH"�$OL� MH�VPLVHOQR�JRYRULWL�R�SURVWRUX�LQ��DVX���H� MH�YVH�XQLIRUPQR� LQ��H�QL�QHNHJD]DSRUHGMD�GRJRGNRY��UD]HQ�Y��LVWR�PDWHPDWL�QL�DEVWUDNFLML"��6WHLQEHUJ�LQ�1\PDQ�	�+DNNLQHQ�Y��3\ONNlQHQ	�3\ONN|�������æLYLPR� Y� IL]LNDOQHP� VYHWX�� NL� MH� ]DSROQMHQ� V� NRQNUHWQLPL� LQ� NRQ�QLPL� VWYDUPL�� 6� SRMPRP� 3526725$NYDQWLWDWLYQR�GROR�DPR�PHGVHERMQH�7232/2ä.(�2'126(� �QSU�� UD]GDOMR��PHG� WHPL� VWYDUPL�Y� IL]LNDOQHPVYHWX�� 3RMHP� ÿ$6$� L]YLUD� L]� RSD]RYDQMD� XVPHUMHQLK�� 68.&(6,91,+� �VOHGH�LK� VL� Y� QHNHP� ]DSRUHGMX�� DOLSHULRGL�QLK�SRMDYRY��7RUHM� JUH� ]D� VWUXNWXUH�RGQRVRY��SUL�SURVWRUX� ]D� RGQRV�NRHNVLVWHQFH�� SUL��DVX�SD� ]DRGQRV�VXNFHVLMH��7D�GHMDQVNRVW�VH�SUHQDåD�WXGL�QD�QDå�QRWUDQML�PRGHO��QD�QDåH�QRWUDQMH�YLUWXDOQH�Y]RUFH�QD�LWHUDFLMR�QHYURQVNHJD�VLVWHPD��9]URN�VR��XWLOD�VDPD�LQ�SULODJRMHQD�]JUDGED�VHQ]RUL�QHJD�çLY�HYMD��GDOMHSD� WXGL� YLåML� DVRFLDWLYQL� SUHGHOL� ]DUDGL� IL]LNDOQH� QDUDYH� VYRMHJD� SURFHVLUDQMD�� 9HQGDU� VH� QRWUDQML� Y]RUFLDVRFLDWLYQR� DEVWUDKLUDMR�� 9� SRVHEQLK� RNROLå�LQDK�� NL� QDVWRSLMR� QD� SULPHU� SUL� JORERNL� PHGLWDFLML�� MH� WDNRQFHSW�SURVWRUD�DOL��DVD�ODKNR�QRWUDQMH�WUDQVFHQGLUDQ�9� KRPRJHQL� VLPHWULML� SVLKRIL]L�QHJD� VLVWHPD� WRUHM� QL� SURVWRUD� LQ� QL� �DVD�� 3RMHP� SURVWRUD� QDPUH� GRELSRPHQ�åHOH��NR�VH�SRMDYLMR�QHNH�WR�NH��NRQNUHWQRVWL��QHKRPRJHQRVWL�Y�WHM�XQLIRUPQRVWL��3RMHP��DVD�SD�GRELSRPHQ�åHOH� WDNUDW��NR� MH� VLPHWULMD� ]ORPOMHQD�� NR� SULGH� GR�QHUDYQRYHVMD� LQ� VH� VLVWHP�SUL�QH�JLEDWL� Y� QHNLGROR�HQL� VPHUL�� QMHJRYR� VXNFHVLYQR� QDSUHGRYDQMH� Y� WHM� VPHUL� SD� PHULPR� NRW� �DV�� =QDQR� MH�� GD� MH� QDåHQRWUDQMH� GRMHPDQMH� �DVD� LQ� SURVWRUD� ]HOR� UHODWLYQR� LQ� RGYLVQR� RG� NRQWHNVWD�� GUXJLK� Y]RUFHY�� VRFLRORåNLKGHMDYQLNRY�LWG��äWHYLOQH�RSWL�QH�SUHYDUH�SRWUMXMHMR��GD�JUH�WXGL�]D��LVWR�SVLKRIL]LRORåNH�UD]ORJH��5D]ODJDPRMLK�V�SURFHVRP�VSXå�DQMD�Y�SRWHQFLDOQH�YUWD�H�Y NRQILJXUDFLMVNHP�SURVWRUX��NDU�MH�QHSRVUHGQR�SRYH]DQR�VNDWHJRUL]DFLMR��3RPHPEHQ�YSOLY�LPD�WXGL�SR]RUQRVW��'HQLPR��GD�KLWUR�SRJOHGDPR�QD�XUR�V�ND]DOFL��=D�KLS�VHQDP�]D]GL��GD�XUD�VWRML��3RWHP�SD�QHQDGRPD��VWH�H��LQ�ND]DOFL�VH�SUHPLNDMR�Y�SUHFHM�PDQMåLK�LQWHUYDOLK��NRWMH�ELO�SUYL��1DåD�QD�]D�HWNX�]HOR�RVUHGRWR�HQD�SR]RUQRVW�MH�SRY]UR�LOD�SRGDOMåDQMH�SUYHJD�LQWHUYDOD��7R�VH�GDUD]ORçLWL�Y�RNYLUX�NRJQLWLYQH�VLQHUJHWLNH�]�HNVSRQHQWQLPL�YSOLYL�SDUDPHWURY�SR]RUQRVWL��ODVWQLK�YUHGQRVWL��QDUD]YRM�QHYURQVNHJD�VLVWHPD�0HG�PLVWL�QLPL�GRçLYHWML� VH� GRMHPDQMH�SURVWRUD� LQ� �DVD�]HOR� �RPHK�D�� DOL� GHIRUPLUD��1DYDGQR� VH� ]JRGL� YHQRWL�IL]LNDOQHJD��DVD�QHSRSLVQR�RJURPQR�GRJRGNRY��3UHWH�H�]HOR�YHOLNR�HQRW�SVLKRORåNHJD��DVD�LQ�PRçJDQLRSHULUDMR�]�RJURPQR�HQRWDPL�SVLKRORåNHJD�SURVWRUD�²�YVHELQH��5HDOQD�RE�XWND�SURVWRUD�LQ��DVD�VH�]JXELWD�SUHSOHWDWD�VH�]�DEVWUDNWQLPL��QDGUHDOLVWL�QLPL��VSRPLQVNLPL�Y]RUFL��3UDY]DSUDY�L]JXEOMDWD�SRPHQ��VDM�VHGDMY]RUFL�� NL� VH� SUHWDNDMR� SR� ]DYHVWL�� QLPDMR� YH� NRQNUHWQH� ]XQDQMH� QDUDYH�� WHPYH� VR� SRVWDYOMHQL� Y� åLUåLDEVWUDNWHQ�LQ�DVRFLDWLYHQ�NRQWHNVW��QLVR�YH� XUHMHQL�QD�WDN�QD�LQ��NRW�VR�ELOL�]XQDM��XP�MLK�SUHUD]SRUHGL�QDQRYR��=DYHGDWL�VH�PRUDPR��GD�VH�WXGL��DVRYQH�VHNYHQFH�Y�PRçJDQLK�NRGLUDMR�Y�SURVWRUVNR�OR�HQH� �YHQGDUVRVHGQMH��SUHGHOH��/RFNZRRG��������3URVWRU�LQ��DV�VH�L]NDçHWD�NRW�NROL�LQL��NL�VWD�SULPHUQL�]D�RSLVH�]XQDQMLK�REMHNWLYQLK�PHGVHERMQLK�RGQRVRYPHG�VWYDUPL��QLVWD�SD�SULPHUQL�]D�QRWUDQMH�DEVWUDNWQH�Y]RUFH��NL�QDVWDMDMR��9�DVRFLDWLYQHP�VSRPLQX�GREL



���

YORJR� PHULOD� ]D� �WRSRORåNR�� SUHVRMDQMH� DVRFLDWLYQD� SRGREQRVW� PHG� Y]RUFL� �åWHYLOR� WLVWLK� QHYURQRY� YNRQILJXUDFLML��NL�VR�XVNODMHQL���7D�QRYD�WRSRORJLMD�WRUHM�QL�YH� SURVWRUVND�LQ��DVRYQD��NYDQWLWDWLYQD���WHPYH�MH�DEVWUDNWQD��NYDOLWDWLYQD��SULPHUMDOQD� LQ�NDWHJRULMDOQD��9�PDWHPDWL�QL�SULVSRGREL��]GL� VH��NRW�GD� MH�ELODVSUHPHQMHQD�ED]D�YHNWRUVNHJD�SURVWRUD�7DNR� NRW� VH� Y� IL]LNL�� Y� (LQVWHLQRYL� WHRULML� UHODWLYQRVWL�� VUH�DPR� ]� UHODWLYQRVWMR� R]LURPD� �GHIRUPDFLMR�IL]LNDOQHJD� SURVWRUD��DVD�� WDNR� VH� WXGL� Y� QHYURQVNHP� VLVWHPX� VUH�DPR� ]� �GHIRUPDFLMR�� SVLKRORåNHJDSURVWRUD�LQ��DVD��WXGL�+RIIPDQ���������=GL�VH��GD�MH�Y]URN�]D�DQDORJLMR�VSHW�Y�GHMVWYX��GD�MH�PLNURVNRSVNLIL]LNDOQL�VYHW��QD�QLYRMX�IL]LNH�RVQRYQLK�GHOFHY�SR��ERRWVWUDS��WHRULML�LQ�WXGL�NYDQWQH�PHKDQLNH��Y�SULQFLSX�²Y� VPLVOX� REQDåDQMD�� XVWUH]QHJD� SDUDOHOQR�GLVWULEXLUDQHPX� VLVWHPX� ²� IUDNWDOQR� SRGREHQ� QHYURQVNHPXVLVWHPX� LQ� QDGJUDGQML� Y]RUFHY�� 3VLKRIL]L�QL� VYHW� MH� PRGHO� IL]LNDOQHJD� VYHWD�� MH� IL]LNDOQL� VYHW� Y� PDOHP�UHNXU]LMD�� SRQRYOMHQD� VOLND� Y� VOLNL�� $OL�� �H� EL� REUQLOL� ]RUQL� NRW�� IL]LNDOQL� VYHW� VR� Y� ELVWYX� QHNDNåQL� YHOLNLPRçJDQL�� YHQGDU� ]� ELVWYHQR� GUXJD�QLPL� RVQRYQLPL� VHVWDYQLPL� HOHPHQWL�� QD� ELVWYHQR� GUXJD�QL� VNDOL�ELVWYHQR�GUXJD�H�NRQNUHWQR�PDQLIHVWLUDQL��7DNR�NRW��ORYHN�PRGHOLUD�VYHW��KNUDWL�WXGL�VYHW�PRGHOLUD��ORYHND�VYHW�YWLVNXMH�VYRMH�Y]RUFH�Y��ORYHND���ORYHN�SD�YQDåD� ODVWQH�Y]RUFH�Y�VYHW��9�REHK�VYHWRYLK�9=25&,�6$0,XUHMDMR�PHGVHERMQH�WRSRORåNH�RGQRVH�.DNåHQ�MH�RGQRV�PHG�IL]LNDOQLP�LQ�SVLKRORåNLP��DVRP��RVWDMD�YSUDåDQMH��=GL�VH��GD�VWD�QHRGYLVQD��*UH�SD�]D� PHULWHY� R]LURPD� GRMHPDQMH� QHNLK� VXNFHVLYQLK� ]XQDQMLK� GRJRGNRY� ]� GYHPD� UD]OL�QLPD� VLVWHPRPD� ²QHSRVUHGQR�]�QHYURQVNLP�VLVWHPRP�DOL�SRVUHGQR�V�SRPR�MR�XUH��NL�MH�SRQDUHGHN�PHUMHQHJD�SRMDYD��QLKDQMHXUH� NRKHULUD� VXNFHVLML� R]LURPD� SHULRGL�QRVWL� PHUMHQHJD� SRMDYD�� 9HUMHWQR� MH� GRMHPDQMH� �DVD� SUL� �ORYHNXODKNR�]DVWRSDQR�QD�GYD�QD�LQD��9LåML�DVRFLDWLYQL�FHQWUL�QDG]RUXMHMR�LWHUDWLYQR��FLNOL�QR��GHORYDQMH�QHYURQVNHPUHçH��6LFHU�SD�MH��PHUMHQMH��DVD��PRçQR�çH�QHSRVUHGQR�QD�RVQRYL�VSHFLIL�QLK�QHYURQRY��NL�UHDJLUDMR�OH�QDGROR�HQH� IUHNYHQFH� ]XQDQMHJD� L]YRUD� R]LURPD� VH� VLQKURQL]LUDMR� ]� QMLPL�� WD� GHWHNFLMD� SD� VH� SRWHP� YKLHUDUKL�QR�YLåMLK�FHQWULK�SULPHUMD��3UL�SURVWRUVNHP�GRMHPDQMX�MH�Y�JUREHP�SRGREQR��9�JODYQHP�SD�VH�]GL�GD� �DVD� LQ� SURVWRUD� QDYDGQR� QH� �PHULPR��� WHPYH� MX� RFHQMXMHPR� NDU� L]� L]NXåHQM� çH� QD� GRNDM� YLVRNLDEVWUDNWQL�UDYQL��=D�QDWDQ�QH�PHULWYH�SD�VHYHGD�SRWUHEXMHPR�SULSRPR�NH�.HU�MH��ORYHåNL�GXK�VSRVREHQ�UHNRQVWUXLUDWL�VXSHUVLPHWULMR�VYRMHJD�PRGHOVNHJD�VLVWHPD��VH�ODKNR�GRWDNQHQHVNRQ�QRVWL�LQ�KRPRJHQRVWL�R]LURPD�L]RWURSQRVWL��1HNH�YUVWH�QHVNRQ�QRVW�SD�MH�]DMHWD�WXGL�Y�QHVNRQ�QRVWLPRçQLK��SURVWRVWQLK�VWRSHQM���PRçQLK�QD�LQRY�YHGHQMD���NL�MLK�QXGL�YVHVWUDQVNL�LQ�SURçQL�QHYURQVNL�VLVWHP�9�VWDWLNL�KLWUR�VUH�DPR�NRQ�QRVW��Y�GLQDPLNL�SD�SUHFHM�WHçH��1HYURQVNL�VLVWHP�MH�YVHOHM�GLQDPL�HQ��UD]HQ�YJOREDOQL�VLPHWULML��9HQGDU�SUDY�WDNUDW�SULSHOMH��ORYHND�Y�GRçLYHWMH�QHVNRQ�QRVWL��9�JHVWDOWX�QDMYLåMHJD�UHGDGXK�GDMH�GRçLYHWMH�SROQRVWL��VDM�LPSOLFLWQR�YVHEXMH�VXSHUSR]LFLMR�YVHK�Y]RUFHY�QLçMHJD�UHGD��+NUDWL�WD�Y]RUHFQDMYLåMHJD�UHGD�Y�NUDMQL�REOLNL�HNVSOLFLWQR�SRVWDQH�XQLIRUPHQ�LQ�V�WHP�LQIRUPDFLMVNR�SUD]HQ��2GWRG�RE�XWMH�SROQH�SUD]QLQH��²��SDUDGRNVDOQR��VLQWHWL�QR�GRçLYHWMH�
����� 67,þ1(�72þ.(�0,67,þ1,+�632=1$1-�,1�02'(/$�$62&,$7,91,+�1(95216.,+�05(å

%LVWYHQD� VNXSQD� WR�ND� MH� ]DVWRSDQD� Y� JHVOX� �96(� 9� (1(0�� (12� 9� 96(0��� 9VDN� GHO� 8QLYHU]XPD� MHSRVUHGQR�DOL�QHSRVUHGQR�SRYH]DQ�]�YVHPL�GUXJLPL�GHOL�8QLYHU]XPD��9VDND�WR�ND�8QLYHU]XPD�MH�]DVWRSDQDY�YVHK�RVWDOLK�WR�NDK�LQ�KNUDWL�MH�YHV�8QLYHU]XP�]DVWRSDQ�Y�YVDNL�SRVDPH]QL�WR�NL���%LWL�]DVWRSDQ�� ODKNRSRPHQL���LQWHUDJLUDWL�]����VRXVWYDUMDWL�VH����YVHERYDWL�VH����Y]GUçHYDWL�VH��7R� MH� SULQFLS� GHORYDQMD� DVRFLDWLYQH� QHYURQVNH�PUHçH�� QHYURQL� GHOXMHMR� �YVL� ]D� HQHJD�� HGHQ� ]D� YVH��� 7R� MHSULQFLS� GHORYDQMD� YVHK� VLPHWUL�QLK� SDUDOHOQR�GLVWULEXLUDQLK� NRPSOHNVQLK� VLVWHPRY� ²� Y� IL]LNL�� ELRORJLML�VRFLRORJLML� LWG�� 2GVWRSDQMH� RG� WHJD� SULQFLSD� SRPHQL�� GD� MH� VLPHWULMD� UHODWLYQR� ]HOR� ]ORPOMHQD� LQ� GDSUHYODGXMHMR�Y�WHM�VNDOL�RSD]RYDQMD�ORNDOQL�QDUDYQL�]DNRQL� �SRVDPH]QL�Y]RUFL���7DNR�GRMHPDMR�VYHW�PLVWLNL�WDNR�JD�YLGLMR�IL]LNL�RVQRYQLK�GHOFHY��QSU���KDGURQ�ERRWVWUDS��WHRULMD���7DNR�VH�RE�FHORYLWHP�PLNURVNRSVNHPSRJOHGX�SRNDçHWD�REMHNWLYQL�IL]LNDOQL�VYHW�LQ�VXEMHNWLYQL�GXåHYQL�VYHW��2ULJLQDO�LQ�PRGHO��NDM�MH�SUYR��NDM�SDGUXJR��MH�VWYDU�ILOR]RIVNHJD�SUHSUL�DQMD��LPDWD�RED�WDNåQR�VWUXNWXUR�QD�UDYQL�NRPSOHNVQHJD�VLVWHPD��9�WHPVPLVOX� MH�VYHW�FHORYLW��Y]UR�QR� WHVQR� LQ�PQRJRNUDWQR�SUHSOHWHQ�Y� �PUHçH�� DOL� �WNLYD��� YH�VWUDQVNL� R]LURPD�YH�QDGVWURSHQ��� GHOXMH� QD� YVHK� YLUWXDOQLK� UDYQHK� KNUDWL�� MH� VRRGYLVHQ�� ]DRNURçHQ�� QHGHOMLY�� GLQDPL�HQ�UHODWLYLVWL�HQ�8QLYHU]XP� VH� 6$0225*$1,=,5$� LQ� 6$0(*$� 6(%(� 8679$5-$� ²� WXGL� 1(35(67$12� 9� 96$.,� 692-,72ÿ.,��2EVWRM�8QLYHU]XPD�QL�VWDQMH�VLVWHPD��WHPYH� SURFHV��VDM�QH�JUH�]D�VWDWL�QRVW�LQ�UDYQRYHVMH��WHPYH�MH�UH]XOWDW�GLQDPLNH�LQ�QHUDYQRYHVMD��7XNDM� MH�PLåOMHQ�8QLYHU]XP�REMHNWRY��QH�VLPHWUL�QL�8QLYHU]XP�VDPQD� VHEL� �NL� EL� ODKNR� ELO� SRSROQL� �YDNXXP�� ²� �9VH� LQ� 1L� KNUDWL���� 7XGL� QDUDYQL� ]DNRQL� VR� SRGYUçHQLVSUHPHPEDP�� VR� UH]XOWDW� IL]LNDOQH� HYROXFLMH�� SVLKL�QL� �]DNRQL�� VR� UH]XOWDW� SVLKL�QH� HYROXFLMH�� RERML� SD� VHPDQLIHVWLUDMR�NRW� VDPRRUJDQL]LUDQL� Y]RUFL� FHORWQHJD� VLVWHPD��0LVWLN� ODKNR� WR�GRçLYL�QD� VYRMHP�QRWUDQMHPPRGHOX�8QLYHU]XPD��IL]LN�SD�UD]EHUH�L]�HNVSHULPHQWRY�LQ�PDWHPDWL�QLK�WHRULM��&DSUD��������=XNDY��������1HYURQVNH�PUHçH�ODKNR�LJUDMR�YORJR�NRUHVSRQGHQ�QHJD�PRGHOD�PHG�REHPD�SULVWRSRPD��6LFHU�SD�MH�QMLKRYDYORJD�PRVWX�PHG�IL]L�QLP�LQ�SVLKL�QLP�çH�VSORåQR�SUL]QDQD�
����� ='58å,7(9�23$=8-2þ(*$�,1�23$=29$1(*$

0LVWL�QR� VWDQMH� ]DYHVWL� MH� SRYH]DQR� ]� Y]SRVWDYLWYLMR� JOREDOQH� SVLKRIL]L�QH� VLPHWULMH�� NL� QL� OH� VSR]QDYQLGRJRGHN��WHPYH� QHYURIL]LRORåND�VSUHPHPED�]�]DEULVRP�Y]RUFHY�DWUDNWRUMHY�Y�HNVSOLFLWQL�]DYHVWL�R]LURPD�]QMLKRYLP� XPLNRP� Y� LPSOLFLWQL� GHO� VSRPLQD� DOL� SRG]DYHVWL� �SD� QH� Y� )UHXGRYHP� VPLVOX��� 9]SRVWDYOMDMR� VH



���

JOREDOQL�XQLIRUPQL��Y]RUFL��QD�NYDQWQL�UDYQL�²�DWUDNWRUML��NL�VR�WDNR�JOREDOQL�LQ�YVHREVHJDMR�L��GD�SUHVHçHMRODVWQR�ELVWYR�R]LURPD�YVR�NRQNUHWQR�LQIRUPDFLMR��7YRUED�WDNåQHJD�XQLYHU]DOQHJD�DWUDNWRUMD��H]�YVH��NL�SUDY]DWR� L]JXEL� NRQNUHWHQ�SRPHQ� �WDNR�NRW�GUçDYD��NL� VH� UD]åLUL��H]� YHV� VYHW�� L]JXEL� VYRM� SRPHQ�NRW� GUçDYD��XVWUH]D�QDMEROM�RVQRYQHPX��QHY]EXMHQHPX�GHORYDQMX�çLY�QHJD�VLVWHPD��1DMEROM�QHY]EXMHQR�MH�Y�]XQDQMHP�HNVSOLFLWQHP�VPLVOX��QRWUDQMH��LPSOLFLWQR�SD�MH�WR�ODKNR�]HOR�Y]EXMHQR�VWDQMH��VSURå�HQD��XMH�QRVW�0LVWLN�JORERNR�GRçLYOMD��GD�VH�YHV�VYHW� ODKNR� ]UHGXFLUD�QD�QMHJRYR�]DYHVW��GD� MH�ELO� YHV�NRQNUHWQL� VYHW� OHSUHGPHW� QMHJRYH� ]DYHVWL� LQ� GD� MH� YHV� �IHQRPHQDOQL�� VYHW� OH� QDERU� QMHJRYLK� QRWUDQMLK� Y]RUFHY�� .R� MLKWUDQVFHQGLUD��Y�GXKX�WUDQVFHQGLUD�WXGL�NRQNUHWQL��IHQRPHQDOQL��VYHW��NL�V�WHP�L]JLQHYD��0LVWLN�Y�JORERNHPVWDQMX�]DYHVWL�RGWHJQH�YVR�SR]RUQRVW�]XQDQMHPX�VYHWX��SRWHP�SD�WXGL�RSD]RYDQMX�VYRMHJD�QRWUDQMHJD�VYHWD�NR�KLHUDUKL�QR�YLåML�Y]RUFL�]DREMHPDMR�GUXJH�QRWUDQMH�Y]RUFH�L]�UD]QLK�PRçJDQVNLK�FHQWURY�EOLçH�VHQ]RUL�QR�PRWRUL�QLP�RUJDQRP��2VWDMDMR�OH�JHVWDOWL�YLVRNHJD�UHGD��NL�NRQ�QR�SUHKDMDMR�Y�VWDQMD�]DYHVWL�VDPH�QD�VHEL�²JOREDOQHJD�NRKHUHQWQHJD�Y]EXUMHQMD�PRçJDQRY�LQ�QDMYH�MH�XVNODMHQRVWL�GXåHYQLK�VWUXNWXU�3UL� IL]LNDOQLK� UD]LVNDYDK� VH� VUH�XMHPR� V� SUREOHPRP� GXDOL]PD� RSD]RYDOFD� LQ� RSD]RYDQHJD�� 2SD]RYDOHF�R]LURPD� QDåD�PHULOQD� QDSUDYD�� LQ� RSD]RYDQR� �IL]LNDOQL� SRMDY�� EL� PRUDOD� ELWL� OR�HQD� R]LURPD� QHRGYLVQD�YHQGDU� WHJD� QL�PRJR�H� GRVH�L� Y� SRSROQRVWL�� SRVHEQR� QH� QD� UDYQL� NYDQWQH� IL]LNH�� 7XGL�PHUMHQMH� VDPR� MHIL]LNDOQL�SRMDY��NL�PRWL�REMHNWLYQR�UD]LVNDYR�RSD]RYDQHJD�SRMDYD��'UXJL�]DGUçHN�SD�MH��GD�R�QHNHP�SRMDYXYHPR�OH�WLVWR��NDU�VPR�GRELOL�V�SURFHVRP�PHUMHQMD��9�IL]LNL�RSD]RYDOHF�LQ�RSD]RYDQR�QH�PRUHWD�VRYSDGDWL�2SD]RYDOHF�VH�QH�PRUH�QLNROL�SRLVWRYHWLWL�]�RSD]RYDQLP�SRMDYRP�LQ�JD�YLGHWL��RG�]QRWUDM��Y�SUDYL�OX�L���QH�OHSUHN� LQWHUDNFLMH�� 9� REL�DMQL� IL]LNL�� NL� SURX�XMH� ]XQDQMH� QDUDYQH� SRMDYH�� MH� WR� SRYVHP� UD]XPOMLYR� LQQHL]EHçQR��]DWR�VH�XSRUDEOMDMR�HNVSHULPHQWDOQH�LQ�DQDOLWL�QH�PHWRGH��NL�VH�WHRUHWL�QR�QDGJUDMXMHMR�3VLKRIL]LNDOQL� SRMDYL� SD� VR� HGLQVWYHQD� L]MHPD��1DåD�GXåHYQRVW� MH� HGLQL� IL]LNDOQL� VLVWHP� �VLFHU� UD]åLUMHQ� LQQDGJUDMHQ���NL�QDP�MH�GHORPD�GRVWRSHQ�Y�VLQWH]L��3UL�LQWURVSHNFLML��SRVHEQR�SD�SUL�PLVWL�QLK�GRçLYHWMLK��VWDODKNR� RSD]RYDOHF� LQ� RSD]RYDQR� ]GUXçHQD� Y� HQHP�� 9� REL�DMQL� UD]XPVNL� LQWURVSHNFLML� JUH� OH� ]D� QRWUDQMLGXDOL]HP��RSD]RYDOHF�LQ�RSD]RYDQR�VWD�VLFHU�RED�Y�QRWUDQMRVWL��VWD�SD�OR�HQD�PHG�VHERM��9ORJR�RSD]RYDOFDLPD� HQ� PRçJDQVNL� SUHGHO� DOL� Y]RUHF�� YORJR� RSD]RYDQHJD� SD� GUXJL� SUHGHO� DOL� Y]RUHF�� /R�LWHY� QL� QXMQRSURVWRUVND�� WHPYH� QDVWRSD� IXQNFLRQDOQR� QD� DEVWUDNWQHMåL� YLUWXDOQL� UDYQL�� 3UL� PLVWL�QLK� GRçLYHWMLK� SDQDVWRSL� WXGL� SRSROQD� 1275$1-$� 6,17(=$� LQ� 1275$1-(� 32(127(1-(� 23$=29$1(*$� ,123$=8-2ÿ(*$�� 2EMHNWLYQR� �PLåOMHQD� MH� QRWUDQMD� VOLND� REMHNWLYQHJD�� LQ� VXEMHNWLYQR�� NL� VH� Y PRçJDQLKYVHVNR]L�SUHSOHWDWD�LQ�SUHKDMDWD�HGHQ�Y�GUXJHJD��VH� WHGDM�SRYVHP�SRLVWRYHWLWD��9�SDUDOHOQR�GLVWULEXLUDQLKVLVWHPLK� VH� Y]SRUHGQR� GRJDMD� PQRçLFD� ORNDOQHMåLK� SURFHVRY�� NL� QLVR� PHG� VHERM� QHSRVUHGQR� Y]UR�QRSRYH]DQL�� 3RYH]DQL� VR� åHOH� SRVUHGQR� R]LURPD� JOREDOQR� SUHN� FHORYLWHJD� LQ� QHUD]GUXçOMLYHJD� PHGLMD�PLNURVNRSVNHJD�NRPSOHNVQHJD�VLVWHPD��GHQLPR�NYDQWQHJD��L]�NDWHUHJD�L]YLUDMR�PDNURVNRSVNL�SRMDYL��NL�SDSRWHP�]DVHQ�LMR�SRPHQ�PLNURVNRSVNHJD�PHGLMD���=QDQRVW�VH�XNYDUMD�]�QDWDQ�QR�GROR�OMLYLPL�LQ�UD]ORçOMLYLPLY]UR�QLPL�]YH]DPL��QHNDWHUH�H]RWHUL�QH�SUDNVH�SD�VH�YH�LGHO�LQWXLWLYQR�SRVYH�DMR�]JROM�.25(/$&,-$0�PHGSDUDOHOQR�GLVWULEXLUDQLPL�SURFHVL��NL�VH�UD]YLMDMR�Y�JUREHP�YVDN�]DVH��YHQGDU�Y]SRUHGQR��7DNR�Y�DVLK�ODKNRQSU�� QMLKRYL� SHULRGL�QL� FLNOXVL� �DVRYQR� VRYSDGDMR�� 7D� 6,1+521,&,7(7$� �-XQJ�� ������ MH� WRUHM� Y� RNYLUXSDUDOHOQR�GLVWULEXLUDQLK�NRPSOHNVQLK�SURFHVRY�]�REHOHçML��DVRFLDWLYQLK�]YH]��Y�åLUåHP�VPLVOX��PRUHELWL�FHOR�LVWR�IL]LNDOQHP��SRYVHP�OHJLWLPQD�
������ 1(952),=,2/2ã.,�32-$9,��.,�635(0/-$-2�0(',7$&,-2

0HGLWDFLMD�LQ�PLVWLFL]HP�VWD�FHORYLWD�GXåHYQR�GXKRYQD�SURFHVD��NL�VH�L]UDçDWD�QD�PQRJLK�UD]OL�QLK�UDYQHK�1L�PRJR�H�MDVQR�RSUHGHOLWL�WHK�QLYRMHY��VHJDMR�SD�RG�%RKPRYHJD�VXENYDQWQHJD�QLYRMD�SUHN�QHYURIL]LRORåNHJD�NL� MH�]HOR� L]�USQR�DQDOL]LUDQ�Y��G
$TXLOL�	�1HZEHUJ��������GR�VLQHUJHWVNR�YLUWXDOQHJD��NL� MH�SUHGVWDYOMHQ�YWHP� GHOX�� $QDOL]H� �&ODUN�� ������ :DOVK� 	� 9DXJKDQ�� ������ %URZQ�� ������ 'HLNPDQ�� ������� RPHMHQH� QDSRVDPH]QH�UDYQL��EL�VH�PRUDOH�GRSROQMHYDWL��YHQGDU�VR�QDYDGQR�]HOR�HQRVWUDQVNH�LQ�SRYUåQH�9VHHQR�SUHJOHMPR�QD�NUDWNR�QHNDWHUH�QHYURIL]LRORåNH�SRVOHGLFH��PHWDEROL]HP��UHVSLUDWRUQD��GLKDOQD��VWRSQMDLQ� VU�QL� XWULS� XSDGDMR�� PRçJDQVND� Y]EXUMHQRVW� MH� PDQMåD�� ((*� NRKHUHQWHQ� �5DNRYLþ� LGU��� ������ LQSR�DVQHMåL��D�VLQKURQL]DFLMD�MH�YH�MD��'HOXMHMR�LQKLELWRUQL�QHYURQVNL�PHKDQL]PL�3R�G
$TXLOLMX�LQ�1HZEHUJX�MH��VHGHç��PLVWL�QH�]DYHVWL�SRVWHULRUQL�VXSHULRUQL�SDULHWDOQL�OREXOXV��363/���NL�VHQDKDMD�Y� WHUFLDUQHP�DVRFLDWLYQHP�SUHGHOX�PRçJDQVNH�VNRUMH��3UL��XVWYHQR�DIHNWLYQL� VSUHPOMDYL�SRPDJDWDWXGL�KLSRWDODPXV�LQ�DPLJGDOD�� WKHWD�YDORYL�SD�VR�ELOL�PHG�PHGLWDFLMR�RGNULWL�Y�SUHIURQWDOQL� VNRUML��NL� VH�VWHP�SULGUXçXMH�VSLVNX�PRçJDQVNLK�VWUXNWXU��SRVHEQR�GHMDYQLK�SUL�PLVWL�QR�PHGLWDWLYQLK�VWDQMLK��6LFHU�VRJOHGH� ]DYHVWL� RVUHGQMH� VWUXNWXUH� KLSRNDPSXV� LQ� %URGPDQQRYL� SRGUR�ML� åW�� ��� LQ� ���� 7DNR� QHYURIL]LRORJRGJRYDUMD� QD� YSUDåDQMD�� NL� VPR� VL� MLK� YVHVNR]L� SRVWDYOMDOL�� 9HQGDU� VH� ]GL�� GD� VR� RPHQMHQL� SRMDYL� QDQDYHGHQLK�ORNDFLMDK�OH�GRPLQDQWQL�VWUDQVNL�HIHNWL��NL�QH�UD]RGHYDMR�ELVWYD��QH�GDMHMR�UD]ODJH�LQ�QRWUDQMHJDRSLVD�)HQRPHQRORåNL� SULQFLSL� PLVWL�QR�PHGLWDWLYQLK� SURFHVRY� VR� WRUHM� RNYLUQR� ]QDQL�� QMLKRYD� ORNDOL]DFLMD� �QLWLJURED��SD�QH��9�PQRJRSODVWQRVW� ODKNR�YHUMDPHPR��NDM�SD�Y� ORNDOL]DFLMR� VDPR"�7XNDM� SRYHMPR��GD� VR�ELOLSRVNXVL� V� NRKHUHQFR� ((*� �GRGDWHN� +�� 5DNRYLþ� LGU��� ������ XVSHåQR� UD]åLUMHQL� WXGL� QD� YH� NRW� OH� HQRPHGLWLUDMR�R�RVHER��*RVZDPL�������²�RULJ��*ULQEHUJ�=\OEHUEDXP�	�5DPRV��2UPH�-RKQVRQ�	�+D\QHV���7RGHMVWYR�SRGSLUD�-XQJRYR�NROHNWLYQR� �QH�]DYHGQR� LQ� YVH� WH]H� R� RQRVWUDQVNRVWL�� QHORNDOQRVWL� LQ�XQLYHU]DOQLHQRWQRVWL� GXKD� R]LURPD� 'XKD�� =DNOMX�LPR� V� SRY]HWNRP�� GD� MH� GRçLYOMDQMH� �LVWH�� QHLQWHQFLRQDOQH� ]DYHVWLSRYH]DQR� V� NRKHUHQWQLP� VWDQMHP� Y� ELRIL]LNDOQHP� R]DGMX�� YNOMX�QR� ]� PRçJDQL�� .HU� VH� YHOMD� L]RJQLWLIHQRPHQRORåNLP� RSLVRP� NRQNUHWQLK� NYDOLWDWLYQLK� ]DYHVWQLK� GRçLYHWLM�� YH� R� ]DYHVWL� VDPL� QH� PRUHPRSRYHGDWL���



���

��� '2'$7(.�$��0$7(0$7,ý1(�$1$/2*,-(�$62&,$7,91,+�1(95216.,+05(ä��.9$171(�),=,.(�,1�+2/2*5$),-(
����� $���0DWHPDWLÿQH�DQDORJLMH�WHRULMH�DVRFLDWLYQLK�QHYURQVNLK�PUHæ�LQ�NYDQWQH�IL]LNH

0DWHPDWL�QL�IRUPDOL]HP�+RSILHOGRYLK�PUHç�LQ�QHYURVLQHUJHWLNH��+DNHQ��������SUHGYVHP�VWU����²����MH��HVWRPR�QR� VRURGHQ� NYDQWQR�IL]LNDOQHPX� �%RKP�� ������ 0HVVLDK�� ������� 5D]ORJ� ]D� WR� MH� SRGREQD� NROHNWLYQDVLVWHPVND� GLQDPLND�� NL� MH� VSRVREQD� SURFHVLUDWL� LQIRUPDFLMH�� 3RGDMPR� QHNDM� SULPHURY�� QDMSUHM� QHYURQVNRREOLNR��QDWR�NYDQWQR�LQD�LFR�
9HNWRU�VWDQMD�T& XVWUH]D�YDORYQL�IXQNFLML�R]LURPD�IXQNFLML�VWDQMD�¹��=D�RERMH�YHOMD�SUHGSLV�RUWRJRQDOQRVWL�LQQRUPLUDQRVWL�
5D]YRM�YHNWRUMD�VWDQMD�Y�OLQHDUQR�NRPELQDFLMR�ODVWQLK�YHNWRUMHY� NY& �� � � � � �¦  S

�N NN UYWFW�UT && �$���
DOL�SUHYHGHQR�Y�NYDQWQL�MH]LN�� � � � � �¦  S

�N NN UW&W�U && \< �$����
9ORJR�NRHILFLHQWRY�Y�UD]YRMX�LJUDMR�]JRUDM�SDUDPHWUL�XUHMHQRVWL�FN��VSRGDM�SD�YHUMHWQRVWQH�XWHçL�&N�FN R]LURPD�&N VR� GHILQLUDQL� WDNROH� �]YH]GLFD�  SRPHQL� DGMXQJLUDQMH�� ��� SD� VNDODUQL� SURGXNW�� GHQLPR� Y+LOEHUWRYHP�SURVWRUX��� � � �³  UGW�UTUYT�YF NNN &&&&& �$���
R]LURPD � � � �³  UGW�UU�& NNN &&& <\<\ �$����
)H\QPDQ� MH� SRND]DO�� GD� ODKNR�6FKU|GLQJHUMHYR� HQD�ER� SUHSLåHPR� Y� VPLVOX�+X\JHQVRYHJD� SULQFLSD� ��YVHWR�NH� ]D� HQR�� HQD� WR�ND� ]D� YVH��� �+LOH\�	�3HDW�� ������� 7HGDM� XYLGLPR�PDWHPDWL�QR� DQDORJQRVW�GLQDPVNHHQD�EH�]D�QHYURQH ��DVRYQH� LQ�SURVWRUVNH� LQWHJUDFLMH�SULVSHYNRY�YVHK�WR�N�DOL�QHYURQRY�GROR�HQL� WR�NL�DOLQHYURQX��� � � � � �³³ ���������� GWUGW�UTW�U�W�U-W�UT &&&&& �$���
LQ�QD�GUXJL�VWUDQL�)H\QPDQRYH�LQWHUSUHWDFLMH�6FKU|GLQJHUMHYH�HQD�EH�� � � � � �³³ ���������� GWUGW�UW�U�W�U*W�U &&&&& << �$����
*� �U& �W�� �U& �W���MH�*UHHQRYD�IXQNFLMD�R]LURPD�SURSDJDWRU�NYDQWQHJD�VLVWHPD��NL�RSLVXMH�SDUDOHOQR�GLVWULEXLUDQRWUDQVIRUPDFLMR� VLVWHPD� ]DUDGL� QRWUDQMLK� LQWHUDNFLM� PHG� �NYDQWQLPL� WR�NDPL��� WR� MH� PHG� IRUPDOQLPL�QHYURQL��2EVWDMD� NYDQWQD� LQD�LFD� +HEERYHJD� X�QHJD� SUDYLOD�� WRUHM� GLQDPVNH� HQD�EH� ]D� YH]L� R]LURPD� LQWHUDNFLMH�+HEERYR�SUDYLOR�MH�Y�REOLNL�]D�NRQWLQXXP�WDNåQR�� � � � � �¦  S

�N ��N��N���� W�UYW�UYW�U�W�U- &&&& �$����
.YDQWQD�DQDORJLMD��WR�MH�L]UD]�]D�*UHHQRYR�IXQNFLMR��VH�Y�QHUHODWLYLVWL�QHP�SULPHUX�JODVL��%MRUNHQ�	�'UHOO�������VWU������� � � � � �¦  S

�N ��N��N���� W�UW�UW�U�W�U* &&&& \\ �$����
9� UHODWLYLVWL�QHP� SULPHUX� LJUD� YORJR� )H\QPDQRYHJD� SURSDJDWRUMD� QDPHVWR� *UHHQRYH� IXQNFLMH� 6�PDWULND�UD]GHOHN���������NL�LPD�SRGREQR�REOLNR��%MRUNHQ�	�'UHOO��������VWU������� � � � � � ��S

�N
�
�M ��MN��MN���� WW�W�UW�UW�U�W�U6 !� ¦¦  

&&&& \\
� � � � � � ��S

�N
�
�M ��MN��MN���� WW�W�UW�UW�U�W�U6 � ¦¦  

&&&& \\ �$����



���

%LOLQHDUQH� IRUPH� WH� YUVWH� QDMGHPR� WXGL� Y� WHRULML� VSLQVNLK� VWHNHO� �0H]DUG� LGU��� ������ LQ� GUXJLK� VSLQVNLKVLVWHPRY��Y�KRORJUDILML��1RELOL��������WHU�QD�UD]QLK�GUXJLK�SRGUR�MLK�IL]LNH�+HEERYHPX�SUDYLOX�R]LURPD�*UHHQRYL�IXQNFLML�MH�VRURGQR�GUXJR�]QDQR�QHYURQVNR�X�QR�SUDYLOR�²�W��L��GHOWDSUDYLOR �YH� Y��3HUXå������K���7R�SD�LPD�NYDQWQR�DQDORJLMR�Y�L]UD]X�]D�JRVWRWQR�PDWULNR�� � � � � �¦¦   S
�N

T
�K ��K��NNK���� W�UW�UW�U�W�U &&&& \\UU �$�����

5HNRQVWUXNFLML�QHYURQVNHJD�Y]RUFD�XVWUH]D��NRODSV�YDORYQH�IXQNFLMH���0DWHPDWL�QR�SUYR�LQ�GUXJR�]DSLåHPRWDNROH� � � � � � � � � � �¦  � S
�N �NNN UYW�UTUYWFW�UT &&&&&&&& �$�����

� � � � � � � � � �¦  � S
�N �NNN UW�UUW&W�U &&&& \<\< �$�����

3UL� WHP� MH� L]UHGQR� SRPHPEQR�� GD� ]XQDQML� YSOLY� QD� QHYURQVNR�PUHçR R]LURPD�PHULWHY� NYDQWQHJD� VLVWHPDVSURçL�UHNRQVWUXNFLMR�XVWUH]QHJD�DWUDNWRUMD �Y]RUFD� NY& R]LURPD�ODVWQH�YDORYQH�IXQNFLMH�ÙN���3UL�UD�XQDOQLåNLVLPXODFLML� QHYURQVNH� PUHçH� PRUDPR� YVWDYLWL� GHO� VSRPLQVNHJD� Y]RUFD� DOL� QHNDM�� NDU� MH� GRYROM� SRGREQRWDNHPX�GHOX��6DPR�Y�WDNHP�SULPHUX�VSURçLPR�VDPRRUJDQL]LUDQR�XUDYQRYHåHQMH�PUHçH�UDYQR�Y�WLVWL�Y]RUHF�DWUDNWRU��ÿH�EL�YVWDYLOL�NDUNROL��WXMHJD���PUHçD�QH�EL��NRODSVLUDOD��Y�GROR�HQ�Y]RUHF��7RUHM�PRUD�XSRUDEQLNUD�XQDOQLåNR�VLPXOLUDQH�QHYURQVNH�PUHçH�YHGHWL��NDWHUL�GHO�Y]RUFD�PRUD�YVWDYLWL�YDQMR��GD�VH�ER�RG]YDOD�]UHNRQVWUXNFLMR�FHOHJD�Y]RUFD��3UDY�WDNR�VH�Y�PRçJDQLK�L]REOLNXMH�GROR�HQ�Y]RUHF�DWUDNWRU�OH�WDNUDW��NR�MH�Y]XQDQMHP�DOL�QRWUDQMHP�RNROMX�SRYRG�]D�WR��QSU��]XQDQML�SUHGPHW�DOL�GUXJL�Y]RUFL��7DNR�MH�WXGL�SUL�PHULWYLNYDQWQHJD� VLVWHPD��SUL� GROR�HQLK� IL]LNDOQLK� RNROLå�LQDK� SRL]NXVD� �QSU�� HQHUJLML� LSG��� ERPR�GRELOL� GROR�HQSRMDY��SUDY]DSUDY�JD�ERPR�VRREOLNRYDOL�Y�VNODGX�]�RNROLå�LQDPL��NL�VPR�MLK�VDPL�SULSUDYLOL�2SR]DUMDPR��GD�YVHEXMHMR�Y�GHOX�VYHWRYQH� OLWHUDWXUH�HQD�EH� �$����� �$���� LQ� �$����� LPDJLQDUQR�HQRWR� L� �¥²��HNVSOLFLWQR��SUHG�´���9HQGDU�WHGDM�YVHEXMH�L SUHG�� WXGL�L]UD]��$�����.R��$����LSG��YVWDYLPR�Y��$�����VH�RED�L�MDSRPQRçLWD� Y� ²�� LQ� WDNR� VH� GRELMR� SRYVHP� HNYLYDOHQWQH� HQD�EH� NRW� ]JRUDM�� *UH� WRUHM� OH� ]D�PDOR� UD]OL�QHGHILQLFLMH�VSUHPHQOMLYN�*��Ò LQ�6��IL]LND�MH�HQDND�6NUDWND��]QDQMH RSD]RYDOFD�R�VLVWHPX�MH���H�]JRUQMH�DQDORJLMH�GUçLMR��RGJRYRUQR�]D�UHNRQVWUXNFLMR�Y]RUFD�DOL�NRODSV� YDORYQH� IXQNFLMH��� 7R� MH�PRMD�YDULDQWD�RGJRYRUD�QD�SHWGHVHWOHWQR� RVQRYQR�GLOHPR�NYDQWQH� IL]LNH�1HNDWHUL�XJOHGQL�IL]LNL��QSU��:LJQHU��YRQ�1HXPDQQ��VR�MR�GRVOHM�SRVNXåDOL�UHåLWL�]�RGJRYRURP��GD�MH�SRWUHEQD]DYHVW �/RFNZRRG�� ������� 'UXJL� WUGLMR�� GD� MH� GRYROM� çH� LQWHUDNFLMD�� WUHWML� SD� �%RKP� 	� +LOH\�� ������� GD�NRODSVD��VSORK�QL� �WR� MH� FHORVWQL� SRJOHG�� V�NDWHULP� WUDQVFHQGLUDPR�RPHQMHQH�GHOQH�SURFHVH���$QDORJLMD� ]QHYURQVNLPL� PUHçDPL� NDçH�� GD� EL� ELOD� VLFHU� VSHFLIL�QD LQWHUDNFLMD� VDPD� GRYROM�� YHQGDU� MH� L]UHGQR� PDORYHUMHWQD��=DYHVWQD�LQWHUDNFLMD��SRJRMHQD�]�]QDQMHP��SD�L]SROQL�SUDY�WR��NDU�EL�ELOR�VLFHU�]HOR�PDOR�YHUMHWQR�7DNR� SUL� NYDQWQHP�PHUMHQMX� NRW� WXGL� SUL� UHNRQVWUXNFLML� QHYURQVNHJD� Y]RUFD� ]XQDQML� GHMDYQLN� Y]SRVWDYLQHNDNåQR�YLUWXDOQR�FHORWR�V�VLVWHPRP�VDPLP�LQ�åHOH�WD��PHWD�JHVWDOW��SUHGVWDYOMD�SURFHV�PHUMHQMD�R]LURPD]D]QDYDQMD� Y� FHORWL�� 7D� GYD� SURFHVD� VWD� SR� QDUDYL� HQDND�� OH� GD� Y� SUYHP� �ORYHN� VRXVWYDUMD� DWUDNWRUMH� YNYDQWQHP�VLVWHPX��Y�GUXJHP�SD�RNROMH�VRXVWYDUMD�DWUDNWRUMH�Y��ORYHåNLK�PRçJDQLK��*OHGDQR�]HOR�FHORYLWR�SDY�ELVWYX�YVDND�WR�ND�8QLYHU]XPD��NRODSVLUD��YDORYQR�IXQNFLMR�NDWHUHNROL�GUXJH�WR�NH�8QLYHU]XPD���.RODSV�R]LURPD� UHNRQVWUXNFLMD� Y]RUFD� Y� SVLKRIL]L�QHP� VLVWHPX� QRVL� QHNR� LQIRUPDFLMVNR� YVHELQR �LQWHQFLRQDOQRVWGXåHYQRVWL���Y�QDYDGQHP�IL]LNDOQHP�VLVWHPX�SD�VH�WR�GRJDMD�VDPR�QD�VHEL� �QHLQWHQFLRQDOQRVW�IL]LNDOQHJD�R]LURPD�VH�GHMDQVNR�VSORK�QH�GRJDMD��NHU�QL�QL�HVDU��NDU�EL�OR�HYDOR�GHOD�RG�FHORWH��.DM�VH�GRJDMD�QHRGYLVQRRG�QDV��RVWDMD�YHOLNR�RQWRORåNR�YSUDåDQMH��0L�ODKNR�SR]QDPR�OH�WR��SUL��HPHU�VRGHOXMHPR���äLURNH�IL]LNDOQR�ILOR]RIVNH� UD]SUDYH� R� WHK� WHPDK� Y�� 'DYLHV� 	� %URZQ�� ������ *UDKDP�	� 'H�:LWW�� ������ /RFNZRRG�� �����3HQURVH�� ������ ������ *RVZDPL�� ������� 5D]OLND� PHG� IL]L�QLP� LQ� SVLKRIL]L�QLP� VLVWHPRP� MH� UD]HQ� Y�QH�YVHEQRVWL� �VSHFLIL�QLK�� LQIRUPDFLM� WXGL� Y� WHP�� GD� LPD�SVLKRIL]L�QL� VLVWHP� �PRçJDQL�GXåHYQRVW��QD� VYRMLUDYQL�GREUR�GHILQLUDQR�LQ�UHODWLYQR�QHRGYLVQR�RNROMH��NL�JD�PRGHOLUD�]HOR�VSHFLIL�QR�LQ�SURçQR��.ODVL�QL�IL]L�QLVLVWHP�QLPD�]PRçQRVWL�PRGHOLUDQMD�RNROMD��NYDQWQL�SD�QLPD�OR�HQHJD��DYWRQRPQHJD��QHRGYLVQHJD�RNROMD�3RPHPEQD�SRVOHGLFD�]JRUDM�RSLVDQLK�DQDORJLM�PDWHPDWL�QHJD�IRUPDOL]PD�NYDQWQH�IL]LNH�LQ�QHYURQVNLK�PUHç+RSILHOGRYHJD� R]LURPD� +DNHQRYHJD� WLSD EL� ELOD� KLSRWH]D�� GD� MH� SRWHPWDNHP� NYDQWQD� PHKDQLND� QDVXENYDQWQHP�QLYRMX�GHWHUPLQLVWL�QD��SUREDELOLVWL�QD��RSLVOMLYD�]�GROR�HQR�YHUMHWQRVWMR�SD�MH�åHOH�QD�NYDQWQLUDYQL��� 9HQGDU� ]DUDGL� HQH� �LQ� HGLQH�� SRPHPEQH� UD]OLNH� PHG� QDYHGHQLPL� QHYURQVNLPL� LQ� NYDQWQLPLHQD�EDPL��WR�MH�Y�LPDJLQDUQL�HQRWL�L �NL�MH�VNULWD�Y�YDORYQL�IXQNFLML�¹���]DNOMX�ND�R�GHWHUPLQL]PX�QL�PRJR�HGDMDWL�� =DSLV� V� NRPSOHNVQLPL� åWHYLOL�� NL� VH� Y� WHRULMR� QHYURQVNLK�PUHç� YNOMX�L� SUL� VNORSOMHQLK� RVFLOLUDMR�LKQHYURQLK��MH�åHOH�SUL�NYDQWQLK�PUHçDK�]DUHV�QHL]EHçQR�QXMHQ��YH� Y��3HUXå������D������L��3R� %RKP�+LOH\HYL� LQWHUSUHWDFLML� QD� NYDQWQL� UDYQL� QDVWRSDMR� GHOFL� NRW� QHNDNåQL� �Y]RUFL�� �SDUDOHOQR�GLVWULEXLUDQL� DWUDNWRUML��� NL� L]KDMDMR� L]� WDNR� LPHQRYDQLK� �VNULWLK� VSUHPHQOMLYN�� �IRUPDOQLK� �QHYURQRY��� QDVXENYDQWQHP�QLYRMX��%RKP�	�+LOH\���������9HQGDU�MH�VHYHGD�WXGL�XSRUDED�DEVWUDNWQLK�PDWHPDWL�QLK�WR�N�IRUPDOQLK��QHYURQRY���QD�VXENYDQWQL�UDYQL�]JROM�QHL]EHçQD�PRGHOVND�DSURNVLPDFLMD�]D�SRWUHEH�DQDOL]H��NLVH� ODKNR� GRSROQL� ]� DOJHEUDPL� �+LOH\�	� 3HDW�� ������ )UHVFXUD� 	�+LOH\�� ������ +LOH\�� ������ +LOH\� 	�0RQN�������9� UHVQLFL� MH� NYDQWQD� GLQDPLND�� SRVHEQR� Y� LQWHUDNFLML� V� NODVL�QR�IL]LNDOQLPL� VLVWHPL�� NRW� VH� GRJDMD� YPRçJDQLK��åH�SUHFHM�EROM�VXEWLOQD��SRGUREQH�UD]SUDYH�R�WHP�Y�åWHYLOQLK�PRMLK�L]YLUQLK��ODQNLK��3HUXå������²



���

�������YHQGDU�WR�QH�]PDQMåXMH�L]UHGQHJD�SRPHQD�QHYUR²NYDQWQLK�DQDORJLM�SUL�UD]LVNDYDK�PQRJRQLYRMVNHJD�IUDNWDOQHJD��SURFHVLUDQMD�LQIRUPDFLM�Y�PRçJDQLK� LQ�RQVWUDQ��2PRJR�DMR�QDPUH� UD�XQDOQLåNR�PRGHOLUDQMHNYDQWQH� IL]LNH� ]� DVRFLDWLYQLPL� QHYURQVNLPL� PUHçDPL WHU� SUL� WHP� YNOMX�XMHMR� LQIRUPDFLMVNR� NRPSRQHQWRGXåHYQRVWL�LQ�]DYHVWL��]QDQMH��UD]XPQLK�ELWLM�Y�VOLNR�IL]LNDOQHJD�VYHWD�Y�åLUåHP�VPLVOX��1HORNDOQRVW��SDUDOHOQDGLVWULEXLUDQRVW�� LPSOLFLWQLK� NYDQWQLK� SURFHVRY�� NL� OH� Y� SRVHEQLK� RNROLå�LQDK� HNVSOLFLWQR� XGHMDQMDMRORNDOL]LUDQH� �VNXSNH�� �GHOFH��� MH� GDQHV� çH� HNVSHULPHQWDOQR� GRND]DQD� �'DYLHV� 	� %URZQ�� ������ .DIDWRV� 	1DGHDX��������
����� $���0DWHPDWLÿQH�DQDORJLMH�WHRULMH�DVRFLDWLYQLK�QHYURQVNLK�PUHæ�LQ�KRORJUDILMH

+RORJUDILMD��RSWL�QD��DNXVWL�QD��NYDQWQD��GLJLWDOQD��>�@�MH�Y�VSORåQHP�VRURGQD�GHORYDQMX�+RSILHOGRYH�PUHçH��H�LPDPR��RVFLOLUDMR�H�DNWLYQRVWL�QHYURQRY��R]LURPD�NR�GRGDPR�ID]QR�LQIRUPDFLMR Y�Y]RU�QH�YHNWRUMH�
2EMHNWQL�çDUHN�RSLåHPR�]�� � � �L�HR�����HR�HRR 0L0�L��L� �  MMM&
5HIHUHQ�QL�çDUHN�RSLåHPR�]� � �1L0�L��L� HU�����HU�HUU MMM &
9�çHOML�SR�NUDWNRVWL�]DSLVD�LQ�VRURGQRVWL�V�+RSILHOGRYR�PUHçR�VPR�çDUND�RSLVDOL�GLVNUHWQR��,QGHNV�DPSOLWXGHLQ�ID]H�SULSDGD�UD]OL�QLP�ORNDFLMDP�Y�YDORYQHP�SDNHWX�.R� çDUND� LQWHUIHULUDWD�� MH� VWRSQMD� SUHSXVWQRVWL� KRORJUDPD� RSLVOMLYD� ]� L]UD]RP�� SRGREQLP� +HEERYHPXX�QHPX�SUDYLOX��$����� �MKLMKKM HRU- MT �� DOL��- 7RU && �$�����
3ULNOLF�L]�KRORJUDIVNHJD�VSRPLQD�XVWUH]D�UHNRQVWUXNFLML��VOLNH��L]�KRORJUDPD�� 
R& ���SRWHP�NR�JD�SUHVYHWLPR�]UHIHUHQ�QLP�çDUNRP��FHOLP��GHOQLP�DOL�QH�LP�SRGREQLP�� 
U& �

 
R& - � �¦ ¦  # � 1
�K

1
�K

MLMK
LKM�K�LMKK
LKKM HRHU
HRUHU
-
U MTMTT& �$�����
3R� 6XWKHUODQGRYHP� PRGHOX� VLPXOLUDQH� KRORJUDIVNH� QHYURQVNH� PUHçH >�@� EL� ODKNR� QDå� +RSILHOGRY� PRGHOX�LQNRYLWR� SRVSORåLOL� WDNROH��1DUHGLPR� �+HEERYR� LQWHUIHUHQFR��PQRJLK�X�QLK�SDURY� GUDçOMDM²RG]LY� �LQGHNVSDUD�MH�N��LQ�GRELPR�KRORJUDIVNL�VSRPLQ�

- � � ¦¦  ¹̧·©̈§ �
  � 3

�N
NKNMLNMNKKM3

�N
�NN HRU-UR TM&& �$�����

NU& NRGLUD�GUDçOMDM�� NR& SD�NRGLUD�RG]LY��JOHM�'RGDWHN�'��
ÿH�PUHçD�]D]QD�QRY�GUDçOMDM��NL�MH�]DNRGLUDQ�Y� 
U& ��GRELPR

 
R& - ¦¦¦   ¹̧·©̈§ # � 1
�K

3
�N

�ML�MK
LK
NK�NMLMK1

�K K
LKKM HRHU
HRUHU
-
U MTTMT& �$�����
7R� YHOMD�� �H� VPR� L]EUDOL� �SULNOLFQL� NOMX��� �Y� EHVHGQMDNX�QDåH�QHYUR�KRORJUDIVNH�DQDORJLMH� MH� WR� �UHIHUHQ�QLçDUHN� ]D� UHNRQVWUXNFLMR�QHYURQVNHJD�KRORJUDPD���� NL� MH�SRGREHQ HQHPX� RG�X�QLK�GUDçOMDMHY�� GHQLPR� �U& �7HGDM� MH� �KK U
U # LQ� �KK
 TT # ��]D�YVH�K��9�WHP�SULPHUX�MH� �U
U �KK # ��H�VWD�QRUPLUDQD�� LQ� �HH �KLK
L #� TT ��2VWDOL�OHQL��V�N�� ���VR�UHODWLYQR�]HOR�PDOL���åXP���+RSILHOGRY� PRGHO� VR� çH� YH�NUDW� RSWL�QR� LPSOHPHQWLUDOL� LQ� HNVSHULPHQWDOQR� GRND]DOL� X�LQNRYLWRVWKRORJUDIVNHJD�DVRFLDWLYQHJD�SRPQMHQMD�LQ�SURFHVLUDQMD�LQIRUPDFLM�7XGL� DQDORJLMH�PHG� NYDQWQR� WHRULMR� LQ� KRORJUDILMR� MH� RSLVRYDO� çH�PDUVLNGR� RG� QMHQHJD� RGNULWHOMD�*DERUMDGDOMH�� WDNR� GD� ODKNR� VNOHQHPR�� 2ED� UD]GHOND� WHJD� 'RGDWND� GRND]XMHWD�� GD� LPDMR� PRGHOL� DVRFLDWLYQLKQHYURQVNLK�PUHç��NYDQWQD�WHRULMD�LQ�KRORJUDIVNL�PRGHOL�PQRJD�VNXSQD�REHOHçMD��QSU��SRGREQRVW�GLQDPLNH�LQSURFHVLUDQMD��LQIRUPDFLM� >�@�32*/2%/-(12�ÿ7,92�.�'2'$7.8�$������+RORJUDILMD��<X��1��'HQLV\XN��)XQGDPHQWDOV�RI�+RORJUDSK\��0LU��0RVNYD��������3��+DULKDUDQ��2SWLFDO�+RORJUDSK\��&DPEULGJH�8QLY��3UHVV��������/�3��<DURVODYVNLL��1�6�0HU]O\DNRY��0HWKRGV�RI�'LJLWDO�+RORJUDSK\��&RQVXOW��%XUHDX��1HZ�<RUN���������(��0HQ]HO��:��0LUDQGH��,��:HLQJlUWQHU��)RXULHU�2SWLN�XQG�+RORJUDSKLH��6SULQJHU��:LHQ��1HZ<RUN����������� �+RORJUDSKLF� 4XDQWXP� 1HXUDO� 7HFKQRORJ\��� -�*�� 6XWKHUODQG�� +RORJUDSKLF� PRGHO� RI� PHPRU\�� OHDUQLQJ� DQG� H[SUHVVLRQ�� ,QW�� -�� 1HXUDO� 6\V�� �� ������� ���±����� -�*�6XWKHUODQG��7KH�KRORJUDSKLF�FHOO��$�TXDQWXP�SHUVSHFWLYH��SRJO����9��9�/��3ODQWDPXUD��%��6RXþHN��*��9LVDJJLR��(GV����)URQWLHU�'HFLVLRQ�6XSSRUW�6\VWHPV��-��:LOH\�	�6RQV�1HZ�<RUN��������WXGL�SRJO�������WDP���5��0DQJHU��+RORJUDSKLF�QHXUDO�QHWZRUNV�DQG�GDWD�FRPSUHVVLRQ��,QIRUPDWLFD�����������������������%LEOLRJUDILMD�DYWRUMHYLK�SRGUREQLK�ãWXGLM�QHYUR±NYDQWQLK�DQDORJLM��0��3HUXã��1RQOLQ��3KHQRP��LQ�&RPSOH[�6\V���������Y�WLVNX��=��$QJHZ��0DWK��	�0HFK���6������������±���1RHWLF�-��������������±�����,QIRUPDWLFD��������������������,QIRUPDWLFD��������������±�����3RJO��Y��0LQG�9HUVXV�&RPSXWHU��,26�3UHVV��$PVWHUGDP�����������±������3RJO�Y��1HZ�'LUHFWLRQV�LQ�&RJQLWLYH�6FLHQFH��)LQQLVK�$,�6RF���+HOVLQNL�����������±��������2ULJLQDOQL�PRGHO�NYDQWQLK�DVRFLDWLYQLK�PUHå�MH�REMDYOMHQ�DOL�Y�WLVNX�Y��0��3HUXã��3URFHHG��&RQI��RQ�&RPSXWDW��,QWHOOLJ��	�1HXURVFL���86$��������0��3HUXã�	�6�.��'H\��$SSO�0DWK��/HWW��0��3HUXã��$PHU��,QVW��3K\VLFV�3URFHHG���&$6<6
����



���

��� '2'$7(.�%��.5$7(.�35(*/('�02ä*$16.,+�6758.785
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NL�JD�YVWDYLPR�Y�GLIHUHQFLDOQR�HQD�ER�]D�YDQ�GHU�3RORY�RVFLODWRU�� � MM�MMM�MM 6TTTT  ��� ZH ��� �(����
ÆM ]D]QDPXMH� QRWUDQMH� L]JXEH� M�WHJD� QHYURQD�RVFLODWRUMD�� 1HKRPRJHQL� GHO�6M�W�� SUHGVWDYOMD� SULVSHYNH� YVHKRVWDOLK�QHYURQRY�]�LQGHNVRP�O QD�GDQ�QHYURQ�M �SUYL��OHQ��(�����LQ�SULVSHYNH�WURMN�QHYURQRY�OVW QD�M�WL�QHYURQ�GUXJL� �OHQ� �(������ +NUDWL� XSRåWHYDPR�� ]� GROR�HQR� NRQVWDQWR� Ä SRPQRçHQR�� �DVRYQR� ]DNDVQLWHY� W� ² W
SULVSHYNRY�GUXJLK�QHYURQRY�LQ�WURMN�� � � � � � � � � � � � � � � � � � 
GW
WT
WT
WTH
WW-a
GW
WTH
WW-aW6 W

�W OVW WVO
WWMOVWW
�W O O
WWMOM ³ ¦³ ¦ »¼º«¬ª ��»¼º«¬ª � ���� JJ �(����

9�MHGUX� MO-a ��NL�VH�JODVL�� ¹̧·©̈§ �� ¦ MOMN
�NONMN�MMO YY�-a GHOZ �(����

QDMGHPR�¦ �NONMN YYO ��NDU�MH�HQDNR�+HEERYHPX�SUDYLOX�]D�VLQDSWL�QR�YH] -MO SR�REUD]FX�����Y�UD]GHONX�������.RW�YHGQR�VWD�M LQ�O LQGHNVD�QHYURQRY��NL�MX�SRYH]XMH�YH]�-MO��N SD�LQGHNV�Y]RUFD��NL�JD�REOLNXMHMR�DNWLYQRVWLQHYURQRY�RVFLODWRUMHY��ÅMO MH�.URQHFNHUMHY�VLPERO��NL�MH�HQDN�����H�VWD�M LQ�O HQDND��VLFHU�MH�HQDN����3UDY�WDNRQDMGHPR�Y�MHGUX�]D�WURMNH
¹̧·©̈§ � ¦ VWOVMO
NN

�
NW�
NV�NONM
NN�MMOVW ��YYYY�-a GGGOZ �(���
]D� ]QDNRP�´ L]UD]� ]D� -MOVW�� ÌN MH� SDUDPHWHU� SR]RUQRVWL� ]D� N�WL� Y]RUHF� �XVWUH]D� SDUDPHWUX� SR]RUQRVWL� /N YUD]GHONX��������YH� Y�3HUXå������D���ÌNN
 SD�MH�QMHJRYD�SRVSORåLWHY�YLåMHJD�UHGD�]D�NRPELQDFLMR�GYHK�Y]RUFHY]� LQGHNVRPD�N LQ� N
�� 8SRåWHYDPR�� GD� VH� DPSOLWXGD�$M VSUHPLQMD� SUHFHM� SR�DVQHMH� NRW� WMLH Z �� 3R� GDOMåHPUD�XQX��+DNHQ��������WHU�SRHQRVWDYLWYDK�GRELPR�HQD�ER�]D�VSUHPLQMDQMH�DPSOLWXGH�� �¦ ¦ ¹̧·©̈§ �� N 
NN

NMNM�
NMNM�
NM
NNNMNMNM YFFFF�FY$ OO� �(����
6�VSUHPHQOMLYNDPL� NMF QLVPR�R]QD�LOL� REL�DMQLK�SDUDPHWURY�XUHMHQRVWL�NRW� Y� IRUPXOL� ���� Y� UD]GHONX�������WHPYH� QHNDNåQH�SRVSORåHQH�R]LURPD�SULUHMHQH�SDUDPHWUH�XUHMHQRVWL��NL�VR�RGYLVQL�WXGL�RG�UD]OLNH�IUHNYHQFRSD]RYDQHJD�QHYURQD�RVFLODWRUMD� M LQ� YVHK�GUXJLK�QHYURQRY�RVFLODWRUMHY� O �YVDNHJD�SRVHEHM��� 7L� SRVSORåHQLSDUDPHWUL�XUHMHQRVWL�VR�Y�VSORåQHP�VSHFLIL�QL�]D�YVDN�QHYURQ�SRVHEHM��VDM�YVHEXMHMR�GRGDWQL�LQGHNV�M��3ROHJWHJD�VR�Y�VSORåQHP�NRPSOHNVQL��3RGDMD�MLK�QDVOHGQML�REUD]HF�� �¦ � O

WMOLM�NONM H$YF ZZ �(����
$PSOLWXGR�ODKNR�QDGDOMH�UD]VWDYLPR�� MLMM H$ MU ��×M MH�ID]D�M�WHJD�QHYURQD�RVFLODWRUMD�
,QIRUPDFLMVNR� YVHELQR� SUL�DNXMHPR� SUHGYVHP� Y� NRKHUHQWQLK� DNWLYQRVWLK QHYURQRY�� =DWR� Lå�HPR� WLVWHQHYURQH�RVFLODWRUMH��NDWHULK�UHODWLYQD�ID]D�R]LURPD�ID]QD�UD]OLND�×M ²�×O MH�NRQVWDQWQD��'LQDPL�QR�VWDQMH��NR



���

VH�UD]OLND�ID]�QHYURQRY�V��DVRP�QH�VSUHPLQMD��LPHQXMHPR�IUHNYHQ�QD�VNORSLWHY DOL�IUHNYHQ�QD�YSHWRVW��DQJO��IUHTXHQF\� ORFNLQJ�� DOL� �PRGH� ORFNLQJ���� 7R� SRPHQL�� GD� RVFLODWRUML� QLKDMR� �QHYURQL� VH� YVH� EROM� SULçLJDMR� DOLXJDåDMR��KNUDWL�DOL�QDMYH� V�VWDOQR ]DNDVQLWYLMR�HQHJD�JOHGH�QD�GUXJHJD�8YHGHPR�QHNDNåQR�SRVSORåHQR�YH]�PHG�Y]RUFHPD�N LQ�N
�� �¦ � M

MML�
NM�NM
NN HYY0 MM �(����

*UH�]D�VNORSLWHY�PHG�Y]RUFHPD�N LQ�N
 QD�PHVWX�M R]LURPD�SUHN�SRVDPH]QLK�QHYURQRY�]�LQGHNVRP�M��NL�SD�MHRGYLVQD� RG� ID]QH� UD]OLNH� PHG� RSD]RYDQLP� QHYURQRP� M
 LQ� WHNR�LP� QHYURQRP� M�� 6� SRPR�MR� WHJD� L]UD]D]DSLåHPR� SR� GDOMåHP� UD�XQDQMX� �+DNHQ�� ������ GREOMHQR� NRQ�QR� IRUPXOR� ]D� GLQDPLNR� SDUDPHWURYXUHMHQRVWL�FN��NL�VR�XVWUH]QL�Y]RUFHP�� NY& ��RVFLOLUDMR�LK�QHYURQRY�
� �� � � �� � »¼º«¬ª ¿¾½®̄ ����� ¦ ¦ ¦
N �N 
N

 �N� 
N �N�
N
N�N �N�NNN�
NN�
N
NNNN FFFF�F0FFFF�F��F OOOO �(����
=DQLPLYR�MH��GD�MH�L]UD]�Y�YLMXJDVWHP�RNOHSDMX�]D�RGVHNRP�´ 0NN� VNRUDMGD�HQDN�L]UD]X�SUHG WHP�RGVHNRP�3RGREQR�NRW�SUL�REUD]FX�����Y�UD]GHONX�������ODKNR�WXNDM�]DSLåHPR�HQD�ER��(����NRW�RGYRG�R]LURPD�JUDGLHQWQHNHJD�SRWHQFLDOD�(a �

¸̧¹·¨̈©§ ww�ww� ¦�NN �N�NNNN F(0F(��F� �(�����
'UXJL��OHQ�SRYH��GD�QD�GDQL�SDUDPHWHU�XUHMHQRVWL�FN YSOLYDMR�WXGL�VNORSLWYH�0NN� ]�YVHPL�GUXJLPL�SDUDPHWULXUHMHQRVWL� FN��� 3DUDPHWUL� XUHMHQRVWL� FN ]D� VLVWHP� IUHNYHQ�QR� VNORSOMHQLK� QHYURQRY�RVFLODWRUMHY� WHçLMR� NPDQMåDQMX�SRWHQFLDOD�(a VDPL�LQ�GUXçQR�V�VNORSLWYDPL�]�YVHPL�GUXJLPL�SDUDPHWUL�XUHMHQRVWL�FN���7R�SRPHQL�GD�SDUDPHWUL�XUHMHQRVWL�LQWHUDJLUDMR�WDNR��GD�GUXJ�GUXJHPX�Y]DMHPQR�PDQMåDMR�SRWHQFLDO�9]HPLPR�VHGDM��GD� VR� VNORSLWYH�SDUDPHWURY�XUHMHQRVWL� LQ� V� WHP�XVWUH]QLK�Y]RUFHY� ]HOR� åLENH��3RVSORåHQH�YH]L��PHG� NY& LQ� N
Y& VR�åLENH��0NN� § �� ��3DUDPHWHU�XUHMHQRVWL��NL� MH�XVWUH]HQ�N�WHPX�Y]RUFX�RVFLOLUDMR�LKQHYURQRY��]DSLåHPR�NRW� �W�NLNN �W�HU�W�F F ��3R�NUDWNHP�UD�XQDQMX��+DNHQ��������XJRWRYLPR��GD�WXGL�ID]D�ØN��NLXVWUH]D� SDUDPHWUX� XUHMHQRVWL�� XERJD� VSORåQL� ]DNRQ� JUDGLHQWQH� GLQDPLNH� ²� VSXå�DQMH� Y� MDPR� QHNHJDSRWHQFLDOD�(��� � NN�N �(U FF ww� �
,]NDçH� VH�� GD� SRWHQFLDO� (� PUHçH� IUHNYHQ�QR� åLENR� VNORSOMHQLK� QHYURQRY�RVFLODWRUMHY� GRVHçH� DEVROXWQLPLQLPXP� SUL� SRJRMX�� NR� MH� ØN NRQVWDQWHQ�� 7HGDM� NRW� UH]XOWDW� GRELPR� HQD�ER� ]D� DPSOLWXGR� SRVSORåHQLKSDUDPHWURY�XUHMHQRVWL� � � � �^ `� �»¼º«¬ª ��� ¦
N N
NN�
N
NNNNN �FRV�UUU��U FFOO� �(�����
3RJOHMPR�QDMSUHSURVWHMåL�SULPHU� IUHNYHQ�QH�VNORSLWYH�GYHK�RVFLODWRUMHY� M LQ� O��NL�REOLNXMHWD� OH�HQR� Y]RU�QRNRQILJXUDFLMR�N��9HOMD� � �WMOLO�NOM�NMNM H$Y$YF ZZ �� LQ��� � � O�NOWOMLM�NMNO $YH$YF � �ZZ �(�����
3R�QHNDM� UD�XQVNLK�RSHUDFLMDK� �+DNHQ�� ������XJRWRYLPR��GD� VNXSQD� ID]QD� UD]OLND�¦  �ÚO ² ÚM�W�� ×O ² ×M]DGRå�D�HQD�EL��NL�VH�MR�VSHW�GD�]DSLVDWL�NRW�RGYRG�QHNHJD�SRWHQFLDOD�(¦�� �'E'DZZ'' ' �VLQVLQ( MO ��� ww� � �(�����
6SHW� SRLå�HPR� ILNVQH� WR�NH�� NMHU� MH� ID]QD� UD]OLND� ¦ VWDOQD�� 7HGDM� VH� �ÚMW� � ×M RG� ÚOW� � ×O UD]OLNXMH� ]DNRQVWDQWQR�YUHGQRVW��7R�SRPHQL��GD�VWD�DPSOLWXGL�$M LQ�$O IUHNYHQ�QR�VNORSOMHQL��R]LURPD�GD�QLKDWD�]�LVWRIUHNYHQFR�� ,]NDçH� VH�� GD� �H� MH� UD]OLND� IUHNYHQF� � ÚO ² ÚM PDMKQD�� PLQLPXP� (¦ REVWDMD� �VOLND� OHYR��� LQNRQVWDQWQD� YUHGQRVW� ¦ WXGL�� 7HGDM� MH� IUHNYHQ�QD� VNORSLWHY� QHYURQRY�RVFLODWRUMHY� PRJR�D�� ÿH� SD� UD]OLNDIUHNYHQF� SUHVHçH� QHNR� NULWL�QR� YUHGQRVW�� VH� PLQLPXP� VSUHYUçH� Y� PRQRWRQR� VWUPLQR� �VOLND� GHVQR�� LQIUHNYHQ�QD�VNORSLWHY�QL�YH� PRJR�D��3ULND]DO�VHP��GD�LPD�PUHçD�QHYURQVNLK�RVFLODWRUMHY�SRGREHQ�JOREDOHQQD�LQ�GHORYDQMD�NRW�PUHçD�VWDWL�QLK�R]LURPD�QHRVFLOLUDMR�LK�QHYURQRY�� 7XGL�PUHçD� IUHNYHQ�QR� VNORSOMHQLKRVFLODWRUMHY� UHDOL]LUD� DVRFLDWLYQLVSRPLQ� LQ� SURFHVH� REOLNRYDQMD� WHUUD]SR]QDYDQMD�Y]RUFHY�

6OLND�����/HYR��)UHNYHQþQD�VNORSLWHYMH�PRåQD��NHU�MH�û NRQVWDQWQD�'HVQR��6NORSLWHY�QL�PRåQD�NHU�û YHQRPHU�QDUDãþD�



���

��� '2'$7(.�)��67$7,67,ý1$�1(952),=,.$
����� 9UVWH�PRGHORY�QHYURQVNLK�PUHæ

1HYURQVNH�PUHçH�VR�PRGHO�NRPSOHNVQHJD�VLVWHPD�JRVWR�SRYH]DQLK�RVQRYQLK�HOHPHQWRY��7L�RVQRYQL�HOHPHQWLVLVWHPD�� NL� MLK� LPHQXMHPR� IRUPDOQL� QHYURQL�� PHG� VHERM� LQWHUDJLUDMR� SUHN� IRUPDOQLK� YH]L�� 9H]L� LPDMR� SULNROHNWLYQL�GLQDPLNL�VLVWHPD�YVDM�WDNR�SRPHPEQR�YORJR�NRW�QHYURQL�0RGHO�QHYURQVNLK�PUHç�L]KDMD�L]�QHYURELRORJLMH�>�@��9�PRçJDQLK�LPDPR�RNROL����� çLY�QLK�FHOLF�²�QHYURQRY�NL� VR� SRYH]DQL� V� SULEOLçQR� ���� VLQDSWL�QLPL� YH]PL�� =D]QDYQL� DSDUDW� VHVWDYOMDMR� YH�LQRPD� YH�SODVWQHQHYURQVNH�PUHçH��LPHQRYDQH�SHUFHSWURQL��9�QMLK�VLJQDOL�SRWXMHMR�OH�HQRVPHUQR�RG�]XQDQMH�SODVWL��Y�NDWHULVH� QHYURQL� Y]EXUMDMR� RE� GUDçOMDMLK� L]� RNROMD�� SURWL� QRWUDQMLP� SODVWHP� >�����@�� 7DNH� PUHçH� GLIHUHQFLUDMRREMHNWH�Y�RNROMX�LQ��XWQH� LQIRUPDFLMH�DQDOL]LUDMR�WHU� MLK�Y�JUREHP�NDWHJRUL]LUDMR�²�UD]SRUHMDMR�Y�UD]UHGH�DOLNDWHJRULMH� >��@�� 9� QRWUDQMLK� SODVWHK� SRVDPH]QL� QHYURQL� GRELMR� VSHFLIL�QH� YORJH�� QDMEROM� VH� Y]EXULMR� REVSHFLIL�QHP�GUDçOMDMX�L]�RNROMD��QSU��QD�VSHFLIL�QH�RULHQWDFLMH��UW��IUHNYHQFH��VWRSQMH�SR�UQLWYH�LSG��>��@��æDOVH�Y�WHP�SULND]X�QH�ERPR�PRJOL�SRVYH�DWL�RSLVX�NROHNWLYQH�GLQDPLNH�Y�SODVWL�UD]SRUHMHQLK�QHYURQRY��NL�MHRGJRYRUQD�]D�VSHFLDOL]DFLMR�RG]LYRY�QHYURQRY�Y�QRWUDQMLK�SODVWHK��3RXGDULWL�SD�YHOMD��GD� MH�SURFHVLUDQMH�WHYUVWH� SUHGSULSUDYD� ]D� YLåMH� VSR]QDYQH� SURFHVH� SUHGYVHP� Y� PRçJDQVNL� VNRUML�� 7DP� YODGDMR� DVRFLDWLYQHR]LURPD�DWUDNWRUVNH�QHYURQVNH�PUHçH >������@�3ROHJ� ELRORåNLK� QHYURQVNLK� PUHç� PRUDPR� RPHQLWL� åH� XPHWQH�� ]D� NDWHUH� VH� XYDMD� QRY� L]UD]� QHYURQVNDRPUHçMD��8SRUDEOMDMR�VH�Y� UD�XQDOQLåWYX� >�����������������@�� WHKQLNL� >��������@�� IL]LNL� >���������@��NHPLML>����������@�LQ�GUXJRG�>��@�]D�REGHODYR�SRGDWNRY��UD]YUå�DQMH�Y�UD]UHGH��QDSRYHGRYDQMH�QDUDYQLK�SRMDYRYQD�RVQRYL�QDX�HQLK�SULPHURY�>���@�LQ�UD]QH�YUVWH�L]NXVWYHQHJD�PRGHOLUDQMD��9�WR�VNXSLQR�VSDGDMR�GHQLPRQDVOHGQML�DOJRULWPL���EDFNSURSDJDWLRQ���Y]YUDWQR�SRSUDYOMDQMH�QDSDN��>�������@���FRXQWHUSURSDJDWLRQ��>����@�YH�SODVWQL� SHUFHSWURQL� >����@�� .RKRQHQRYH� VDPRRUJDQL]DFLMVNH� PUHçH� >�����������@� LQ� åWHYLOQL� GUXJL�8SRUDED� QHYURQVNLK� PUHç� ]D� REGHODYR� HNVSHULPHQWDOQLK� UH]XOWDWRY� QL� QDPHQ� WH� REUDYQDYH� �JOHM>�����������@���SD� SD�NUDWND�SUHGVWDYLWHY�PRGHOLUDQMD�PRçJDQVNLK�SURFHVRY�V�SRPR�MR� WHRUHWL�QH� IL]LNH�+NUDWL�SD�çHOLPR�WXGL�GDWL�QDPLJ��GD�MH�PDWHPDWL�QL�IRUPDOL]HP��NL�ER�SUHGVWDYOMHQ��ODKNR�]HOR�NRULVWHQ�WXGLY� WHRUHWL�QL� IL]LNL� VDPL�� 7HRUHWL�QD� IL]LND� QHYURQVNLK�PUHç� VH� UD]YLMD� Y� JODYQHP� Y� GYHK� VPHUHK�� 7R� VWDQHYURVLQHUJHWLND� �+DNHQRY� VLQHUJHWVNL� UD�XQDOQLN�� >�������@� LQ� VWDWLVWL�QD� PHKDQLND� QHYURQVNLK� PUHç>����������������@�� 2EH� L]KDMDWD� L]� DVRFLDWLYQLK� QHYURQVNLK� PUHç�� NL� MLK� YVDND� SR� VYRMH� L]� OLQHDUQHJD+RSILHOGRYHJD� PRGHOD >��@� UD]åLUMDWD� Y� QHOLQHDUQH� SRVSORåLWYH�� $VRFLDWLYQH� QHYURQVNH� PUHçH�� Y� NDWHULKQHYURQVNL�Y]RUFL�GHOXMHMR�NRW�DWUDNWRUML��VR�GRELOH�SULGHYQLN�DWUDNWRUVNH�
����� 8YRG�Y�DWUDNWRUVNH�QHYURQVNH�PUHæH
������� 1HYURQVNR�NROHNWLYQR�QDþHOR��YVL�]D�HQHJD��HGHQ�]D�YVH$WUDNWRUVNR� QHYURQVNR� PUHçR� GRELPR�� NR� L]KRGQH� DNVRQH� SHUFHSWURQD� YRGLPR� N� QMHJRYLP� YKRGQLPGHQGULWRP�SUHN�SRYUDWQH� ]DQNH�� 7DNR� GRELPR� VLPHWUL�QR�� YDVH� ]DNOMX�HQR�PUHçR� ²�+RSILHOGRYR�PUHçR�� YNDWHUL�MH�YVDN�QHYURQ�SRYH]DQ�]�YVDNLP�GUXJLP�GYRVPHUQR��JOHM�VOLNR���Y�JODYQHP�EHVHGLOX��

6WDQMH�QHYURQVNH�PUHçH�RSLVXMH� YHNWRU� 6&  �6��� 6��� ����� 61�� WDNR�� GD�SRGDMD�QDERU�VWDQM� YVHK�QHYURQRY� YPUHçL�� ,PHQXMHPR� JD� QHYURQVND� NRQILJXUDFLMD DOL� PUHçQR� VWDQMH�� 3RVDPH]QH� NRPSRQHQWH� WHJD� YHNWRUMDSUHGVWDYOMDMR� DNWLYQRVW� SRVDPH]QHJD� QHYURQD�� 1 MH� åWHYLOR� QHYURQRY�� 1HYURQ� MH� ODKNR� Y]EXUMHQ� DOLQHY]EXUMHQ��ÿH� MH� Y]EXUMHQ�� MH�QHYURQVNR� VWDQMH�6L  �� �� VLFHU� MH�6L  ²���9]RUFL� Y&  �Y��� Y��� ����� Y1�� ERGRSRVHEQH�QHYURQVNH�NRQILJXUDFLMH��NL�VR�SRVHEQR�VWDELOQH��GRPLQDQWQH�� VWDFLRQDUQH��QDVWRSDMR�NRW� ODVWQDVWDQMD�LQ� LPDMR�SRVHEHQ�LQIRUPDFLMVNL�SRPHQ��9]RUFL�VR�ODKNR�SDUDOHOQR�GLVWULEXLUDQR ]DNRGLUDQL�Y�VLVWHPXQHYURQRY�DOL�SD�VR�VKUDQMHQL�Y�VLVWHPX�YH]L��NL�SUHGVWDYOMD��GROJRWUDMQL��VSRPLQ�3R]RU�� 3RPHQ� WXNDMåQMH� VSUHPHQOMLYNH�6 MH� ]HOR� VRURGHQ� SRPHQX� VSUHPHQOMLYNH� T L]� SUHMåQMLK� EHVHGLO� WHNQMLJH��RSLVXMH�WUHQXWQR�VWDQMH�PUHçH���3RPHQ�VSUHPHQOMLYNH�P SD�ER�VRURGHQ�VSUHPHQOMLYNL�F L]�GRVHGDQMLKGHORY�NQMLJH�%LRORåNL� QHYURQ� MH� Y� JUREHP� VHVWDYOMHQ� L]� WHOHVD� �VRPH��� PQRçLFH� GHQGULWRY� LQ� QDYDGQR� HQHJD� GROJHJDDNVRQD� >�������@�� 1HYURQL� SRåLOMDMR� VLJQDOH� GUXJ� GUXJHPX� WDNR�� GD� SR� DNVRQX� HQHJD� �SUHVLQDSWL�QHJD�QHYURQD� SRWXMHMR� GR� VLQDSWL�QHJD� VWLND�� RG� NRGHU� SUHLGHMR� Y� GHQGULWH� GUXJLK� �SRVWVLQDSWL�QLK�� QHYURQRY�7HOR�SRVWVLQDSWL�QHJD�QHYURQD�VHåWHMH�VLJQDOH��NL�MLK�WHPX�QHYURQX�SRåLOMDMR�GUXJL�QHYURQL��WDNR�GD�MLK�XWHçL]�PR�MR�VLQDSWL�QH�YH]L��¦  1 �M MLM 6- �
0R� YH]L�PHG�L�WLP�LQ�M�WLP�QHYURQRP��NL�MH�Y�ELVWYX�YHOLNRVW�SUHSXVWQRVWL�VLQDSVH�]D�QHYURWUDQVPLWHUMH��WLSUHQDåDMR�VLJQDO�Y�VLQDSWL�QL�åSUDQML���MH�RSLVDQD�]�-LM��3R�VHåWHWMX�XWHçHQLK�YKRGQLK�VLJQDORY�WHOR�QHYURQDGRGD� QHOLQHDUQR� Y]EXGLWYHQR� IXQNFLMR� I�� NL� RSLVXMH� YHUMHWQRVWQR� SRUD]GHOLWHY� ]D� SRMDY� L]KRGQHJD� VLJQDODQHYURQD��'R�WHJD�SULGH���H�RPHQMHQL�XWHçHQL�VHåWHYHN�R]LURPD�OLQHDUQD�NRPELQDFLMD�SUHVHçH�SUDJ QHYURQD7L�� VLFHU�RVWDQH�QHY]EXUMHQ��ÿH� MH�QHYURQ�Y]EXUMHQ��RGGDMD�VLJQDOH�R]LURPD� ]DSRUHGMD�HOHNWUL�QLK�VXQNRY�NDWHULK�IUHNYHQFD�QRVL� LQIRUPDFLMVNR�YVHELQR��7RUHM� MH�VWDQMH� L�WHJD�QHYURQD�SRGDQR�Y�QDVOHGQMHP�NRUDNXGLVNUHWQHJD��DVD�WDNROH�



���

� � � � ¸̧¹·¨̈©§ � � ¦ 1�M LMLML 7W6-I�W6 �)����
7DNåQD�HQD�ED�YHOMD�VHYHGD�]D�YVDN�QHYURQ�SRVHEHM��]DWR�JRYRULPR�R�VLPHWUL�QL�PUHçL��2G�WRG�WXGL�QDVORYWHJD�SRGSRJODYMD�.R� VLJQDO� �LPHQRYDQ� WXGL� DNFLMVNL� SRWHQFLDO�� SUHVLQDSWL�QHJD� QHYURQD� SULSRWXMH� SR� QMHJRYHP� DNVRQX� GRVLQDSVH��VSURçL�L]OLY�NHPL�QLK�SUHQDåDOFHY��QHYURWUDQVPLWHUMHY��L]�YH�LK�YH]LNORY��,]OLY�QHYURWUDQVPLWHUMHY�VHGRJDMD�Y�SDNHWLK�DOL�NYDQWLK��7L�NYDQWL�QHYURWUDQVPLWHUMHY�Y]EXULMR�PHPEUDQR�SRVWVLQDSWL�QHJD�QHYURQD�VWHP�� GD� VH� SR� SUHOHWX� VLQDSWL�QH� åSUDQMH� YHçHMR� QD� VLQDSWL�QH� UHFHSWRUMH� RQVWUDQ� åSUDQMH�� 7R� VSURçL� WRNLRQRY�VNR]L�PHPEUDQR�LQ�SULVSHYD�N�SRYH�DQMX�SRWHQFLDOD�PHPEUDQH�WHOHVD�SRVWVLQDSWL�QHJD�QHYURQD�>�@�äWHYLOR� VSURå�HQLK� YH]LNORY� VH� VSUHPLQMD� �QDNOMX�QR�� SR� 3RLVVRQRYL� SRUD]GHOLWYL�� SUL� NDWHUL� MH� SRYSUH�QDYUHGQRVW� GROR�HQD� V� WDNR� LPHQRYDQR� PR�MR� VLQDSWL�QH� YH]L� -LM�� 9HOLNRVW� QHYURWUDQVPLWHUVNLK� NYDQWRY� MHVSUHPHQOMLYD�� 7DNR� MH� SULVSHYHN� YVDNHJD� NYDQWD� N� SRVWVLQDSWL�QHPX� SRWHQFLDOX� 8L SRGDQ� ]� *DXVVRYRYHUMHWQRVWQR�SRUD]GHOLWYLMR

� � � � »»¼º««¬
ª ��  �

�L�L � 88H[S��883 VSV �)����
9HUMHWQRVW��GD�VH�ER�SRVWVLQDSWL�QL�QHYURQ�Y]EXULO�R]LURPD�SRVODO�DNFLMVNL�SRWHQFLDO�SR�VYRMHP�DNVRQX�� MHHQDND�YHUMHWQRVWL��GD�MH�VHåWHYHN�SULVSHYNRY�YVHK�SUHGVLQDSWL�QLK�QHYURQRY�YH�ML�RG�QMHJRYHJD�SUDJD�7L�

� � � �³f »»¼º««¬ª ¸̧¹·¨̈©§ ��    L7 LLLL �78HUI���G8883�63 V �)��D��
NMHU�MH� ¦ M LML -8 ��,]UD�XQDPR�WXGL�YHUMHWQRVW��GD�VH�L�WL�QHYURQ�QH�ER�Y]EXULO�

� � � � »»¼º««¬ª ¸̧¹·¨̈©§ ��  �  �78HUI����63��63 LLLL V �)��E��
ÿH� MH� SRYSUH�QL� SRVWVLQDSWL�QL� SRWHQFLDO� � ¦ M LML -8 YH�ML� RG� SUDJD� 7L�� RSD]LPR�� GD� VH� SRVWVLQDSWL�QLQHYURQ� �SULODJRGL� YH�LQVNL� YROML�� YVHK� WLVWLK� SUHVLQDSWL�QLK� QHYURQRY�� V� NDWHULPL� MH� SRYH]DQ�� 6WRSQMDSULODJRGLWYH�QHYURQD�VYRMHPX�QHYURQVNHPX�RNROMX�MH�VRUD]PHUQD�]�YHOLNRVWMR�SUHVHJDQMD�SUDJD��WRUHM�]� L8 ²7L ��7R�ODKNR�]DNRGLUDPR�Y�REUD]HF�� L8 ² 7L  %L 6L ��NMHU�6L  VJQ�%L���6L GREL�YUHGQRVW���V�SUHG]QDNRP��NL�JDLPD� %L��� %L MH� ORNDOQR� QHYURQVNR� SROMH�� NL� JD� �XWL� SRVWVLQDSWL�QL� QHYURQ� L ]DUDGL� YSOLYD� SUHGVLQDSWL�QLKQHYURQRY�M��3RGDQR�MH�WDNROH�

¦z 1
LM�M MLML 6-% �)����

7RUHM� QHYURQ� 6L SULODJRGL� SUHG]QDN� SROMX� %L�� .HU� MH� ]QDQR�� GD� VR� QHYURQVNH� PUHçH� DQDORJQH� VSLQVNLPVLVWHPRP�>��@��SRVHEHM�VSLQVNLP�VWHNORP�>��������@��RSR]RULPR��GD�MH�WR�SRGREQR�SULODJDMDQMX�RULHQWDFLMHVSLQD�PDJQHWQHPX�SROMX�9�VWDWLVWL�QL�PHKDQLNL�YHUMHWQRVW��GD�ER�L�WL�QHYURQ�Y�VWDQMX�6L �Y]EXUMHQ�DOL�QHY]EXUMHQ���SRGDMD�L]UD]� � � �� � � � � �> @LLLL
LLL 6%WK���%H[S%H[S 6%H[S63 EEE E � �� �)����

WD�SD�MH�Y�QDWDQ�QRVWL���RGVWRWND�HQDN�REUD]FX
� � »»¼º««¬ª ¸̧¹·¨̈©§� �6%HUI���63 LLL V �)����

NL� VPR� JD�GRELOL� QD� RVQRYL� �)��D�� LQ� �)��E��� 9HOMDWL�PRUD� OH�Ã²�  N%7� Ô ¥�� �� NMHU�7 PHUL� WHPSHUDWXUR ²VWRKDVWL�QR�SUHNODSOMDQMH�QHYURQRY�L]�Y]EXUMHQHJD�VWDQMD�Y�QHY]EXUMHQR�DOL�REUDWQR�8JRWRYLPR� WRUHM�� GD� ODKNR� IRUPXOR� �)����� GREOMHQR� NRW� LQWHJUDO� YHUMHWQRVWQLK� SRUD]GHOLWHY� SUHVLQDSWL�QLKVLJQDORY��GRNDM�QDWDQ�QR�DSURNVLPLUDPR�V�IRUPXOR��)�����GREOMHQR�L]�VWDWLVWL�QH�PHKDQLNH�IHURPDJQHWRY��9LPHQRYDOFX�REUD]FD��)���� MH�ELOD�VWDWLVWL�QD�YVRWD�=��+NUDWL�SD�VWD�IXQNFLML�HUI LQ� WK HQDNL� WDNR� LPHQRYDQLVLJPRLGQL�IXQNFLML��V�NDWHUR�SUL�XPHWQLK�QHYURQVNLK�PUHçDK�QD�RVQRYL� L]NXVWYHQLK�UD]ORJRY�DSURNVLPLUDMRQHOLQHDUQR�Y]EXGLWYHQR�IXQNFLMR�¦�L]�IRUPXOH��)����>��@��9HOLND�UD]OLND�MH�OH�Y�SRPHQX��SUYL� �SUL�HU¦ R]LURPDWK�� JUH� ]D� VWRKDVWL�QL RG]LY� SRVWVLQDSWL�QHJD� QHYURQD� RE� SUHVHJDQMX� SUDJD�� GUXJL� �SUL� I�� SD� ]DGHWHUPLQLVWL�QR SRGDMDQMH�L]KRGD�WDLVWHJD�QHYURQD�SUL�GDQLK�YKRGLK�>�@�
������� 3UDYLOD�GLQDPLNH�QHYURQRY�LQ�YH]L%LRORåNL� QHYURQL� VHYHGD� VSUHPLQMDMR� VWDQMD� SRYVHP� �QDNOMX�QR��� SUHNODSOMDMR� VH� �EUH]� QHNHJD� UHGD��� SD�



���

JOHGH�QD�WR��DOL�MH�QMLKRY�SRWHQFLDO�SUDY�WHGDM�SUHVHJHO�QMLKRY�SUDJ��3UL�UD�XQDOQLåNLK�VLPXODFLMDK�VH�Y çHOMLSR�SRHQRVWDYLWYL�QDYDGQR�SRVOXçXMHPR�QDVOHGQMLK�PRçQRVWL����� 5($/,67,ÿ1$� �3$5$/(/1$� $6,1+521$�� ',1$0,.$�� 1HYURQH�� NL� VH� ERGR� SUHNORSLOL�� L]ELUDPR� ]JHQHUDWRUML�QDNOMX�QLK�åWHYLO��/DKNR�SD�EL�FHOR�SUHYHUMDOL�ORNDOQR�QHYURQVNR�SROMH�QD�PHVWX�YVDNHJD�QHYURQD�3UHNORSLOL�EL�WLVWHJD��NL�LPD�QDMYH�MH�ORNDOQR�SROMH�%L LQ�VH�QMHJRYR�WUHQXWQR�VWDQMH�6L QH�XMHPD�V�WHP�SROMHP�6OHGQMD�PRçQRVW�EL�ELOD�QDMEROM�UHDOLVWL�QD�����3$5$/(/1$�6,1+521$�',1$0,.$��*OREDOQD�XUD�GDMH�WDNW� LQ�GROR�D�GLVNUHWQH��DVH��NR�VH�ER�L]YHGODRSHUDFLMD�VHåWHYDQMD�VLJQDORY��)����KNUDWL ]D�YVDN�QHYURQ�SRVHEHM�����6(.9(1ÿ1$�$6,1+521$�',1$0,.$��*OREDOQD�XUD��åWHYHF��QDUHNXMH��NDNR�JUHPR�SR�YUVWL�RG�QHYURQDGR�QHYURQD�LQ�RSUDYLPR�RSHUDFLMR��)�����7RUHM�DçXULUDPR�HQHJD�SR�HQHJD�²�YVDNHJD�SRVHEHM��HQHJD�VDPHJDRE�SRVDPH]QHP�WDNWX��7R�SD� ODKNR�RSUDYLPR�Y�QHNHP�UHGX�DOL� �QDNOMX�QR���YHQGDU� WDNR��GD�Y�SRYSUH�MXSULGH�Y��DVX�HQH�SHULRGH�R]LURPD�HQHJD�REKRGD�YVH�PUHçH�YVDN�QHYURQ�NGDM�QD�YUVWR�����6.83,16.$�3$5$/(/1$�',1$0,.$��,PDPR�VNXSLQH�QHYURQRY��NL�MLK�DçXULUDPR�VLPXOWDQR��7D�PRçQRVWVH�UHGXFLUD�QD�SUHåQMR�YDULDQWR���H�YVDNR��VNXSLQR��WYRUL�OH�HQ�QHYURQ�>��@�7XGL�SUL�VDPHP�]D�HWNX�VLPXODFLMH�LPDPR�YH� PRçQRVWL����1HYURQRP�GDPR�]D�HWQH�YUHGQRVWL������1HYURQRP�GDPR�QHNH�QDNOMX�QH�]D�HWQH�YUHGQRVWL�1DGDOMH� ]D�HWHN� GLQDPLNH� PUHçH� GROR�DMR� WXGL� VLQDSWL�QH� YH]L�� 6LVWHP� YH]L� MH� SRVOHM� Y� VWDOQHP� SURFHVXL]PHQMHYDQMD�LQIRUPDFLM�V�VLVWHPRP�QHYURQRY��=D�YH]L�LPDPR�QDVOHGQMR�L]ELUR�x 6LQDSWL�QH�YH]L�-LM SRVWDYLPR�QD����1DWR�YDQMH�LWHUDWLYQR�QDODJDPR�VSRPLQVNH�Y]RUFH�Y�VNODGX�]�X�QLPLSUDYLOL �ID]D�X�HQMD���1D�NRQFX�QDVWRSL�SULNOLF�Y]RUFHY�L]�VSRPLQD��ID]D�SULNOLFD���NR�PUHçR�XSRUDEOMDPR�YQRYLK�QHQDX�HQLK�RNROLå�LQDK�>�@��6HYHGD�VH�PRUD�PUHçD�YVDM�QD�QDX�HQH�SULPHUH�RG]YDWL�VWRRGVWRWQR��QDQRYH�SULPHUH�SD�VH�RG]RYH�WROLNR�EROMH��NROLNRU�EROM�VR�OH�WL�SRGREQL�X�QLP�SULPHURP�x 9H]HP�GDPR�QHNH�QDNOMX�QH�]D�HWQH�YUHGQRVWL�EUH]�SRPHQD��1DWR�]�GLQDPL�QLPL�HQD�EDPL�]D�QHYURQH�)����LQ�]D�YH]L��X�QLP�SUDYLORP��Lå�HPR�UDYQRYHVQD�VWDQMD��NL�SUHGVWDYOMDMR�VSRPLQVNH�Y]RUFH��ID]DX�HQMD���8�HQMH MH�WDNåHQ�SURFHV�Y�PUHçL��SUL�NDWHUHP�VH�PR�L�VLQDSWL�QLK�YH]L�-LM VSUHPLQMDMR�WDNR��GDNROHNWLYQR�]DNRGLUDMR�QRYH�VSRPLQVNH�Y]RUFH��6OHGL�ID]D�SULNOLFD >��@�x 9H]L�GROR�LPR�çH�WDNRM�QD�]D�HWNX��SR�X�QHP�SUDYLOX��WDNR��GD�NRGLUDMR�VSRPLQVNH�Y]RUFH��LQ�VLFHU�LVWLVLVWHP�YH]L�NRGLUD�YH� Y]RUFHY�KNUDWL��'LQDPVNH�HQD�EH�WHGDM�L]YDMDMR�]JROM�QDSHQMDQMH�QRYLK�QHX�HQLKSULPHURY�QD�ED]R�]DNRGLUDQLK�QDX�HQLK�UHåLWHY�>����@��7XNDM�WRUHM�ID]H�X�HQMD WDNRUHNR� QL��VDM�VPR�çH�SUL]D�HWQL�RSUHGHOLWYL�YH]L�YDQMH�]DNRGLUDOL�YVH�VSRPLQVNH�Y]RUFH��7H�SRWHP�VHOHNWLYQR�SULNOLFXMHPR�Y�ID]LSULNOLFD�
������� /LPLWQL�FLNOL�LQ�ILNVQH�WRþNH*OREDOQD� XUD�� NL� VLQKURQL]LUD� RSHUDFLMH� QHYURQRY�� ELRORåNR� QL� RSUDYL�OMLYD� >��@�� 3RVDPH]QL� QD�LQLSURFHVLUDQMD�QHYURQRY����²����VH�VHYHGD�Y�VSORåQHP�UD]OLNXMHMR�LQ�LPDMR�YVDN�SRVHEHM�VYRMH�VSHFLIL�QRVWL�>�@�7DNR�QD�SULPHU�SDUDOHOQD�VLQKURQD�GLQDPLND�YRGL�GR�]QD�LOQLK�OLPLWQLK�FLNORY�GROçLQH����/LPLWQL� WRNRNURJLDOL�FLNOL SRPHQLMR��GD�PUHçD�Y�UDYQRYHVQHP�VWDQMX�SHULRGL�QR�SUHOHWDYD�QHN�QDERU�VWDQM��'ROçLQD�OLPLWQHJDFLNOD�SRYH��NROLNR�VWDQM�PUHçD�RELå�H��SUHGHQ�VH�VSHW�YUQH�Y� L]KRGLå�QR�VWDQMH����FLNOL� �WR�VR�QLKDQMD�PHGGYHPD� VWDQMHPD�� VH� Y� GUXJLK� QD�LQLK� SURFHVLUDQMD� QH� SRMDYOMDMR� WDNR� SRJRVWR� LQ� VR� WRUHM� OH� SRVHEQH�QHUREXVWQH�QHVWDELOQRVWL�VLQKURQH�GLQDPLNH��6HNYHQ�QD�DVLQKURQD�GLQDPLND�REOLNXMH�GDOMåH�OLPLWQH�FLNOH�NL�VR�Y�ELRORJLML�LPHQRYDQH�UHYHUEHUDFLMH��3RVDPH]QH�UD]OL�LFH�QHNHJD�QD�LQD�SURFHVLUDQMD�SD�YHQGDUOH�LPDMRY� JODYQHP� HQDNH� DVLPSWRWVNH� ODVWQRVWL� GLQDPLNH�� OH� RE�XWOMLYRVW� QD� åXP� LQ� NRQYHUJHQ�QL� �DVL� VH� ODKNRUD]OLNXMHMR�1DMEROM� VWDELOQL� VR� DWUDNWRUML�ILNVQH� WR�NH ��IL[HG�SRLQW� DWWUDFWRUV���� 7R� VR� VWDQMD�� Y� NDWHULK�PUHçD�� NR� MLKHQNUDW�GRVHçH��RVWDQH�]D�YHGQR��QH� JOHGH�QD�QD�LQ�SURFHVLUDQMD�� 7DNåQD�VWDQMD�VR�QDPUH� VWDELOQD�SUDY]DWR�� NHU� VR� XJRGQD� ]D� YVDN�QHYURQ�SRVHEHM�� VDM� MH� YVDN� SRVDPH]QL� QHYURQ� RSWLPDOQR� XVNODMHQ� ]� YVHPLGUXJLPL�� QHYURQL� �LQ� LQIRUPDFLMH�� NL� MLK� OH�WL� NROHNWLYQR� NRGLUDMR�� VH� PHGVHERMQR� SRWUMXMHMR�� 0HG� GYHPDDNWLYQLPD� QHYURQRPD� MH� WHGDM� PR�QD� SR]LWLYQD� YH]�� PHG� QHDNWLYQLPD� QHYURQRPD� SUDY� WDNR�� WUHQXWQRDNWLYQL� QHYURQ� LQ� WUHQXWQR� QHDNWLYQL� QHYURQ� SD� LPDWD� PR�QR� QHJDWLYQR� YH]�� 7DNR� MDNRVWL� YH]L� GROR�D+HEERYR�X�QR�SUDYLOR��NL�MH�L]NXVWYHQR�QHYURIL]LRORåNR�GHMVWYR��3UDYL��GD�VH�YH]�PHG�QHYURQRPD�V�NRUHOLUDQRDNWLYQRVWMR� MD�D��PHG�QHYURQRPD� ]� QHNRUHOLUDQR� DNWLYQRVWMR� SD� VODEL�� -D�DQMH� �VODEHQMH�� YH]L� VH� L]UDçD� YYH�DQMX� �PDQMåDQMX�� SUHSXVWQRVWL� VLQDSVH�� NL� MH� RGYLVQD� RG� SRYH�DQMD� �SRPDQMåDQMD�� NROL�LQHQHYURWUDQVPLWHUMHY� LQ� UHFHSWRUMHY�� DOL� FHOR� Y� UDVWL� Y]SRUHGQLK� VLQDSV�� 0R� YH]L� -LM MH� WRUHM� VRUD]PHUQD� ]DYWRNRUHODFLMVNR�IXQNFLMR�VWDQMD�PUHçH�R]LURPD�V�VHåWHYNRP�YHOLNRVWL�NRUHODFLM�PHG�L�WLP�QHYURQRP�LQ�M�WLPQHYURQRP�Y�RNYLUX�SRVDPH]QLK�Y]RUFHY��UDYQRYHVQLK�NRQILJXUDFLM��
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1D�WHK�HQD�EDK�QDSUDYLPR�åH�GRGDWQR�OLPLWR� �1S o D ��7D�RPRJR�D��GD�]DGQMR�HQD�ER�]D�P ]DSLåHPR�V
SULEOLçNRP�� ¸̧¹·¨̈©§��# DSD ��H[S��P �
3RYSUH�QR�åWHYLOR�QDSDN�MH� � � ¹̧·©̈§� � DSD ��H[S�1P�1��1Q �)�����
RG�NRGHU�VOHGL��GD�MH�SRYSUH�QR�UD]PHUMH�QDSDN�1Q�1 SDGH�QD�����H� foD ��&HORWQR�åWHYLOR�QDSDN�SULNOLFD
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1Q SD�SDGH�QD���åHOH�SUL� 1OQ� � D ��NDU�VH�XMHPD�]�]JRUDM�RPHQMHQLP�UH]XOWDWRP�
'LQDPLND�MH�åH�NRPSOHNVQHMåD��YHQGDU�WXGL�EROM�UHDOLVWL�QD���H�åWXGLUDPR�PUHçR�]�UD]UHG�HQLPL�SRYH]DYDPL�9�PRçJDQLK�QDPUH� QLVR�YVL�QHYURQL�SRYH]DQL�]�YVHPL��WHPYH� MH�Y�SRYSUH�MX�YVDN�QHYURQ�SRYH]DQ�]�QHNDM�����DOL�������GUXJLPL��=DWR�Y�+HEERYR�IRUPXOR��)����YNOMX�LPR�IDNWRU�UHG�HQMD�&LM ��NL�MH���DOL���SR�QHNLYHUMHWQRVWQL�SRUD]GHOLWYL��� ¦   S �N NMNLLMLM YY&-
=HOR�SRPHQOMLYR� MH�� GD� VH� L]NDçH�� GD� VH� VSRPLQVNL� DWUDNWRUML� Y� YHOLNL�PHUL� RKUDQLMR� WXGL� SUL� ]HOR� YHOLNHPXUD]UHG�HQMX� YH]L�� äH� YH��� SULNOLF� VH� QH� SRVODEåD�� NDSDFLWHWD� QD� SUHRVWDOR� VLQDSVR� SD� VH� FHOR� SRYH�D�$WUDNWRUML��NL�VR�QHORNDOQL�R]LURPD�Y]SRUHGQR�QDSHWL��H]�YVR�PUHçR��VR�UD]SR]QDYQL��UHYHU]LELOQL��]PRçQL�YVDMGHOQH�UHNRQVWUXNFLMH��WXGL�RE�L]JXEL�YH�LQH�QHYURQRY�²��NDPHQ�NRY�PR]DLND���1SU��SUL�RGVWUDQLWYL�SRORYLFHYH]L�MH�SULNOLF�EUH]KLEHQ��OH�SPD[ PRUD�ELWL�SULEOLçQR�SRORYLFR�PDQMåL��=�PDWHPDWL�QLPL�WUDQVIRUPDFLMDPL�DOLUD]QLPL�GRGDWNL�VR�XVSHOL�+RSILHOGRY�PRGHO�SULEOLçDWL�åH�PQRJLP�GUXJLP�ELRORåNLP�]DKWHYDP�>�������@�äH�HQ�UD]ORJ�MH��]DNDM�MH�QDYLGH]�QHUHDOLVWL�HQ�SROQR�SRYH]DQ�+RSILHOGRY�PRGHO�YVHHQR�åH�YHGQR�DNWXDOHQ��9YLåMLK�DVRFLDWLYQLK�SUHGHOLK�QHRNRUWHNVD�VR�QHYURQL�JUXSLUDQL�Y�PLQLVWROSFH�LQ�WL�Y�VWROSFH��.RUWLNDOQL�VWROSFLQDM� EL� ELOL� HIHNWLYQD� RVQRYQD� HQRWD� SURFHVLUDQMD�� WL� SD� VR� UHV� WDNRUHNR� YVL� SRYH]DQL� ]� YVHPL� �]� PR�MRJHQHUDOL]LUDQLK�YH]L� � ��LM- ��1D�HOR��YVL�]D�HQHJD��HGHQ�]D�YVH��WRUHM�XSRUDELPR�QD�UDYQL�NRUWLNDOQLK�VWROSFHY�XOWUDPHWUL�QR�KLHUDUKLMR�SD�]D�JUXSDFLMH�VWROSFHY� LQ�W�� L��PDSH��7HGDM�VH�L]RJQHPX�WXGL�GUXJHPX�XJRYRUXSURWL� +RSILHOGX�� GD� VR� QHYURQL� SRYH]DQL� OH� HQRVPHUQR� �'DOHRY� ]DNRQ�� LQ� QH� GYRVPHUQR� NRW� Y� QMHJRYHPPRGHOX��*HQHUDOL]LUDQH�YH]L�PHG�VWROSFL�VR�YLUWXDOQL�VYHçQML�PQRçLFH�UHDOQLK�VLQDSWL�QLK�YH]L�PHG�QHYURQL�NL�SRWHNDMR�Y�REH�VPHUL�

����� 6LPXOWDQRVW�SURFHVRY�NRW�SRVOHGLFD�+HEERYH�NRQVWUXNFLMH�²�SUHJOHG�LQ�SULPHU
3UL�XMR�D�UD]SUDYD�VH� MH�GRWDNQLOD� OH�QHNDWHULK�YLGLNRY�PQRJRWHUH�GLQDPLNH�QHYURQVNH�PUHçH��1HYURQVNDVLPXOWDQRVW� LQ�YH�SODVWQRVW�MH�UD]YLGQD�L]�QDVOHGQMH�SUHJOHGQLFH�LGHQWLWHW�PHG�SRMPL��NL�VLFHU�QDVWRSDMR�YUD]OL�QLK�VPLVOLK��NRQWHNVWLK�DOL�QD�UD]OL�QLK�UDYQHK�x ]D�HWQD�NRQILJXUDFLMD��]D�HWQL�DOL�UREQL�SRJRM�� �]XQDQML�Y]RUHF� �GUDçOMDMx OLPLWQR�VWDQMH� �Y]RUHF� �DWUDNWRU� �GQR�SRWHQFLDOQH�YUWD�H�Y�NRQILJXUDFLMVNHP�SURVWRUX� �VSRPLQVNDHQRWD���H�MH�WUHQXWQR�Y�VLVWHPX�YH]L��DOL�PHQWDOQD�UHSUH]HQWDFLMD���H�MH�WUHQXWQR�Y�VLVWHPX�QHYURQRY�x VSUHPLQMDQMH�MDNRVWL�VLQDSV� �X�HQMH� �SRPQMHQMH�Y]RUFD� ��L]GROEHQMH��SRWHQFLDOQH�YUWD�H� �REOLNRYDQMHY]RUFD��NR�VH�Y]RUHF�SUHQHVH�L]�VLVWHPD�QHYURQRY�Y�VLVWHP�YH]L��VH�NUDWNRWUDMQL�VSRPLQ�SUHOHYL�YGROJRWUDMQHJD�x UHNRQVWUXNFLMD�Y]RUFD�DWUDNWRUMD� �SULNOLF�VSRPLQVNH�HQRWH� ��R]DYHå�HQMH��R]LURPD�UD]SR]QD�YD�QMHY]RUFDx Y]RUHF��NDWHJRULMD��LGHMD�� �YLUWXDOQD�VOLND� �JHVWDOW��NYDOLWDWLYQR�QRYD�HQRWD�YLåMHJD�UHGD�� �JHQHUDOL]LUDQLQHYURQ�=GDM�ERPR�QD�SULPHUX�SHWLK�QHYURQRY�ERPR�SRND]DOL��NDNR�GHOXMH�+HEERYR�SUDYLOR��=D���QHYURQRY��VSLQRY�LPDPR���PRçQH�NRQILJXUDFLMH�]�UD]OLçQLPL�HQHUJLMDPL��9VH�RVWDOH�VR�OH�SHUPXWLUDQH REOLNH�WHK���Y]RUFHY�DOLSD�WDNH�]�QDVSURWQLPL�DNWLYQRVWPL��SUHG]QDNL��QHYURQRY�LQ�LPDMR�HQDNR�HQHUJLMR�NRW�RULJLQDOL��9�VSORåQHPMH� QDPUH� ILNVQD� WR�ND� WXGL� Y]RUHF� � �N1N�N�N�N Y�����Y�YYY ��� � && �� +DPLOWRQLDQ� �)����� MH� ��H� MH� % ��LQYDULDQWHQ�QD�REUQLWHY�SUHG]QDND�YVHK�DNWLYQRVWL�6L �� L���VDM�Y�QMHP�QDVWRSD�ELOLQHDUQL�GHO�6L�6M ��NL�RE�WHPRKUDQL� SUHG]QDN�� LQ� YVHK� YH]L� -LM�� NL� VR� WXGL� YVRWH� ELOLQHDUQLK� IRUP� �YVRWH� SURGXNWRY� DNWLYQRVWL� Y]RU�QLKQHYURQRY�� LQ�]DWR�SUDY� WDNR�RKUDQLMR�SUHG]QDN��7RUHM�EL� ODKNR�QD�VKHPL�NRQILJXUDFLM� �JOHM�VOLNR��� YVH�EHOHNURJH��QHDNWLYQH�QHYURQH��6L  �²���]DPHQMDOL�V��UQLPL��DNWLYQLPL�QHYURQL��6L  ����

6OLND�����âWLUL�PRåQH�NRQILJXUDFLMH�DNWLYQRVWL���QHYURQRY
3UHJOHMPR�YH]L��NL�SR�+HEERYL�IRUPXOL��)����XVWUH]DMR�NRQILJXUDFLMDP�QD�VOLNL����x .RQILJXUDFLMD���

�NLM-   ���]D�YVDN�L LQ�YVDN�M�
x .RQILJXUDFLMD���

�NL�-   � ²�� ]D� YVDN� L UD]HQ� L � ��YVH� RVWDOH� YH]L� �EUH]� SUDYNDU� QDYHGHQLK� LQ� OH�WHP� QDVSURWQLK� YH]L�
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Y]DPHPR�QDPUH���GD�VR�YH]L�VLPHWUL�QH��-LM  �-ML��� �NLM-   ���]D�YVDN�L LQ�M�
x .RQILJXUDFLMD���

�NL�-   �²��]D�YVDN�L UD]HQ�L � ���NL�-   �²��]D�YVDN�L UD]HQ�L � ���N��-   ����YVH�RVWDOH�YH]L�� �NLM-   ���]D�YVDN�LLQ�YVDN�M�x .RQILJXUDFLMD���
�NL�-   �²��]D�YVDN�L UD]HQ�L � ���NL�-   �²��]D�YVDN�L UD]HQ�L � ���N��-   ����YVH�RVWDOH�YH]L� �NLM-   ���]D�YVDN�LLQ�YVDN�M�'HQLPR��GD�PUHçR�QDX�LPR�VDPR�SUYH�WUL�NRQILJXUDFLMH���HWUWR�SD�QH��7RUHM�MH�S� ����=�]JRUQMLPL�SRGDWNL�]DYH]L�QDSROQLPR�PDWULNH�-N ���-N � LQ�-N ���NL�XVWUH]DMR�VSRPLQX�SRVDPH]QLK�Y]RUFHY��9�VLVWHPX�VLQDSWL�QLKYH]L� SD� VR� SDUDOHOQR�GLVWULEXLUDQR� �QDORçHQL� GUXJ� QD� GUXJHJD�� YVL� VSRPLQVNL� Y]RUFL�� NL� VH� MLK� MH� PUHçDQDX�LOD�

7RUHM�]D�SRVDPH]QR�YH]�YHOMD��� � ��NLM�NLM�NLMLM ---1�-    �� �
1DGDOMH�SR�YUVWL�L]UD�XQDMPR�HQHUJLMH�]D�YVH�åWLUL�NRQILJXUDFLMH�QD�VOLNL���H�VR�SUDYNDU�SULNOLFDQH��5D�XQDPRWRUHM�SULPHUH��NR�QHYURQL�VHVWDYOMDMR�GROR�HQR�Y]RU�QR�NRQILJXUDFLMR�LQ�YHOMD� NY6 &&  �� �� � � �� � �1������1�����1���66-��( ML�LMML�LM MLLM�N � � ��� ��� � ¦¦ zz 

3RGREQR�L]UD�XQDPR� � � ����1�66-��66-��( �LM MLLM�L L�L��N � � � � ¦¦ zz 

� � �����1�TT-��TT-��TT-��( ���LM MLLM�L L�L��L L�L��N � �� ��� ¦¦¦ zzz 

�1��( �N    

9LGLPR�� GD� MH� HQHUJLMD� ��� NRQILJXUDFLMH�� NL� MH� QLVPR� XSRåWHYDOL� Y� +HEERYHP� REUD]FX�� SUHFHM� YH�MD� NRWHQHUJLMD�GUXJLK�WUHK�NRQILJXUDFLM��NL�VH� MLK�MH�PUHçD��QDX�LOD���6�SULPHURP�VPR�WRUHM�SRND]DOL��GD�+HEERYRSUDYLOR�GROR�L�VLQDSWL�QH�YH]L�-LM UDYQR�WDNR��GD�LPD�SUL�QDX�HQLK�Y]RUFLK�HQHUJLMD�RE�SULNOLFX�PLQLPXP�
ÿ7,92�.�'2'$7.8�)�*ODYQD�OLWHUDWXUD����'�$PLW��0RGHOLQJ�%UDLQ�)XQFWLRQV��7KH�ZRUOG�RI�DWWUDFWRU�QHXUDO�QHWV��&DPEULGJH�8QLYHUVLW\�3UHVV���������� 5�%HDOH�� 7�-DFNVRQ�� 1HXUDO� &RPSXWLQJ� �$Q� ,QWURGXFWLRQ��� $GDP+LOJHU��%ULVWRO�HWF�����������<�%XUQRG��$Q�$GDSWLYH�1HXUDO�1HWZRUN��WKH�&HUHEUDO�&RUWH[��3UHQWLFH+DOO��/RQGRQ���������� (�'RPDQ\�� -�/�YDQ� +HPPHQ�� .�6FKXOWHQ� �(GV���� 0RGHOV� RI� 1HXUDO1HWZRUNV��6HULHV��3K\VLFV�RI�11����6SULQJHU��%HUOLQ��HWF���� 7�*HV]WL�� 3K\VLFDO� 0RGHOV� RI� 1HXUDO� 1HWZRUNV�� :RUOG� 6FLHQWLILF�6LQJDSRUH���������� +�+DNHQ�� 6\QHUJHWLF� &RPSXWHUV� DQG� &RJQLWLRQ� �$� 7RS�'RZQ$SSURDFK�WR�1HXUDO�1HWV���6SULQJHU��%HUOLQ�HWF����������� 5�+HFKW�1LHOVHQ�� 1HXURFRPSXWLQJ�� $GGLVRQ�:HVOH\�� 5HDGLQJ� HWF���������� 7�.RKRQHQ�� 6HOI�2UJDQL]DWLRQ� DQG� $VVRFLDWLYH� 0HPRU\�� 6SULQJHU�%HUOLQ�HWF����������� -�/�0F&OHOODQG�� '�(�5XPHOKDUW�� 3'3� UHVHDUFK� JURXS�� 3DUDOOHOGLVWULEXWHG�SURFHVVLQJ�±�([SORUDWLRQV�LQ�WKH�0LFURVWUXFWXUH�RI�&RJQLWLRQ�9RO���� )RXQGDWLRQV� �� 9RO���� 3V\FKRORJLFDO� DQG� %LRORJLFDO� 0RGHOV�� 0,73UHVV��&DPEULGJH��0DVV����/RQGRQ�����������0�0H]DUG��*�3DULVL��0�$�9LUDVRUR��6SLQ�*ODVV�7KHRU\�DQG�%H\RQG�:RUOG�6FLHQWLILF��6LQJDSRUH��������]DGDM�SRQDWLVL�SRPHPEQLK�þODQNRY������5�*�3DOPHU��-�+HUW]��$�.URJK��,QWURGXFWLRQ�WR�WKH�7KHRU\�RI�1HXUDO&RPSXWDWLRQ��$GGLVRQ�:HVOH\��5HGZRRG�&LW\�HWF��������

���� 3�3HUHWWR�� $Q� ,QWURGXFWLRQ� WR� WKH� 0RGHOLQJ� RI� 1HXUDO� 1HWZRUNV�&DPEULGJH�8QLY�3UHVV��&DPEULGJH����������� +�5LWWHU�� 7�0DUWLQHW]�� .�6FKXOWHQ�� 1HXUDO� &RPSXWDWLRQ� DQG� 6HOI�2UJDQL]LQJ�0DSV��$GGLVRQ�:HVOH\�����������6�9�%�$L\HU��0�1LUDQMDQ�� )�)DOOVLGH��$� WKHRUHWLFDO� LQYHVWLJDWLRQ� LQWRWKH� SHUIRUPDQFH� RI� WKH� +RSILHOG� PRGHO�� ,(((� 7UDQVDFWLRQV� RQ� QHXUDOQHWZRUNV��������������������� -�:�&ODUN�� 6WDWLVWLFDO� 0HFKDQLFV� RI� 1HXUDO� 1HWZRUNV� 3K\VLFV5HSRUWV����������������������-�:�&ODUN�� -�5DIHOVNL��-�:�:LQVWRQ��%UDLQ�:LWKRXW�0LQG��&RPSXWHU6LPXODWLRQ� RI� 1HXUDO� 1HWZRUNV�:LWK�0RGLILDEOH� 1HXURQDO� ,QWHUDFWLRQV�3K\VLFV�5HSRUWV����������������������� +�*XWIUHXQG�� )URP� 6WDWLVWLFDO� 0HFKDQLFV� WR� 1HXUDO� 1HWZRUNV� DQG%DFN��3K\VLFD�$��������������������$�9�0�+HU]��&�0�0DUFXV��'LVWULEXWHG�G\QDPLFV�LQ�QHXUDO�QHWZRUNV�3K\V�5HY�(�����������������������-�-�+RSILHOG��1HXUDO�QHWZRUNV�DQG�SK\VLFDO�V\VWHPV�ZLWK�HPHUJHQWFROOHFWLYH� FRPSXWDWLRQDO� DELOLWLHV�� 3URF�1DW�$FDG�6FL�86$� ��� ��������������� 5�.�KQ�� 6�%|V�� 6WDWLVWLFDO� PHFKDQLFV� IRU� QHXUDO� QHWZRUNV� ZLWKFRQWLQXRXV�WLPH�G\QDPLFV��-�3K\V�$����������������������+�1LVKLPRUL��7�2]HNL��5HWULHYDO�G\QDPLFV�RI�DVVRFLDWLYH�PHPRU\�RIWKH�+RSILHOG�QHW��-�3K\V�$���������������������� +�6RPSROLQVN\�� 6WDWLVWLFDO� 0HFKDQLFV� RI� 1HXUDO� 1HWZRUNV�3K\V�7RGD\��GHF��������������YDQ�+HPPHQ��*UHQVLQJ��+XEHU��.�KQ��1RQOLQHDU�1HXUDO�1HWZRUNV�*HQHUDO�7KHRU\���-�6WDWLVW�3K\V���������������������
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����.�<�0�:RQJ��'�6KHUULQJWRQ��1HXUDO�1HWZRUNV�RSWLPDOO\�WUDLQHG�ZLWKQRLV\�GDWD��3K\V�5HY�(����������������������� <X�T�0D�� <XH�P�=KDQJ�� <X�J�0D�� &��GH� *RQJ�� 6WDWLVWLFDOPHFKDQLFV� RI� D� +RSILHOG� QHXUDO�QHWZRUN� PRGHO� LQ� D� WUDQVYHUVH� ILHOG�3K\V�5HY�(�����������������������$�=LSSHOLXV��6WDWLVWLFDO�PHFKDQLFV�RI�QHXUDO�QHWZRUNV��3K\VLFD�$���������������
3RPRåQD�OLWHUDWXUD����� -�0�7�7KRPSVRQ�� +�%�6WHZDUW�� 1RQOLQHDU� '\QDPLFV� DQG� &KDRV�-RKQ�:LOH\�DQG�6RQV��&KLFKHVWHU�HWF������������ ,�$OHNVDQGHU�� 7KH� +XPDQ� 0DFKLQH� �$� YLHZ� RI� LQWHOOLJHQWPHFKDQLVPV���*HRUJL�3XEO�&R���6W�6DSKRULQ�����������-�$�$QGHUVRQ��(�5RVHQIHOG� �(GV����1HXURFRPSXWLQJ�±�)RXQGDWLRQVRI� 5HVHDUFK�� 0,7� 3UHVV�� &DPEULGJH� �0DVV���� /RQGRQ�� ����� �]ERUQLNSRPHPEQHMãLK�þODQNRY������0�$�$UELE�� %UDLQV��0DFKLQHV� DQG�0DWKHPDWLFV�� ��L]GDMD�� 6SULQJHU�%HUOLQ�HWF������������:�5�$VKE\��'HVLJQ�IRU�D�%UDLQ��6FLHQFH�3DSHUEDFNV��/RQGRQ����������������� (�5�&DLDQLHOOR� �(G���� 3K\VLFV� RI� &RJQLWLYH� 3URFHVVHV�� :RUOG6FLHQWLILF��6LQJDSRUH�HWF������������:�-�&DVSHUV��6SLQ�6\VWHPV��:RUOG�6FLHQWLILF��6LQJDSRUH�����������'�&KRZGKXU\��6SLQ�*ODVVHV�DQG�2WKHU�)UXVWUDWHG�6\VWHPV��:RUOG6FLHQWLILF��6LQJDSRUH����������� $�� 'REQLNDU�� 1HYURQVNH� PUHåH� �WHRULMD� LQ� DSOLNDFLMH��� 'LGDNWD�5DGRYOMLFD�����������+�+DNHQ��6WDGOHU� �(GV����6\QHUJHWLFV�RI�&RJQLWLRQ��6SULQJHU��%HUOLQHWF������������+�+DNHQ�� 6\QHUJHWLFV��$Q� ,QWURGXFWLRQ�� 6SULQJHU�� �L]G��� %HUOLQ� HWF����������� +�+DNHQ�� $GYDQFHG� 6\QHUJHWLFV� �,QVWDELOLW\� +LHUDUFKLHV� RI� 6HOI�2UJDQL]LQJ�6\VWHPV�DQG�'HYLFHV���6SULQJHU��%HUOLQ�HWF������������+�+DNHQ��(G����1HXUDO� DQG�6\QHUJHWLF &RPSXWHUV��6SULQJHU��%HUOLQHWF������������ :�'�+LOOLV�� 7KH &RQQHFWLRQ 0DFKLQH� 0,7� 3UHVV� &DPEULGJH�0DVV����/RQGRQ����������� *�(�+LQWRQ�� -�$�$QGHUVRQ� �(GV���� 3DUDOOHO� 0RGHOV� RI� $VVRFLDWLYH0HPRU\��/DZUHQFH�(UOEDXP�$VVRF���+LOOVGDOH��1-���/RQGRQ�����������,�.XãþHU��6�äXPHU��6WDWLVWLþQD�PHKDQLND��L]�NQMLJH�7RSORWD���')0$�=27.6��/MXEOMDQD�����������5�-�0DF*UHJRU��1HXUDO�DQG�%UDLQ�0RGHOLQJ��$FDGHPLF�3UHVV��6DQ'LHJR�HWF������������ 5�3HQURVH� 7KH� (PSHURU
V� 1HZ� 0LQG �FRQFHUQLQJ &RPSXWHUV�0LQGV��DQG�/DZV�RI�3K\VLFV���2[IRUG�8QLY�3UHVV��/RQGRQ����������� 5�=�6DJGHHY�� '�$�8VLNRY�� *�0�=DVODYVN\�� 1RQOLQHDU� 3K\VLFV�+DUZRRG�$FDG�3XEO���&KXU��/RQGRQ�HWF������������ $�%�6FKHLEHO�� $�)�:HFKVOHU� �(GV���� 1HXURELRORJ\� RI� +LJKHU&RJQLWLYH�)XQFWLRQV��*XLOIRUG�3UHVV��/RQGRQ��1HZ�<RUN����������� 5�)�6FKPLGW�� *�7KHZV�� +XPDQ� 3K\VLRORJ\� 6SULQJHU�� %HUOLQ� HWF�����������0�âWUXFO��)L]LRORJLMD�åLYþHYMD��0HGLFLQVNL�5D]JOHGL��/MXEOMDQD�����������/�9RGRYQLN��1HYURNLEHUQHWLND��=$)(5��/MXEOMDQD����������� 3�'�:DVVHUPDQ�� 1HXUDO� &RPSXWLQJ� �7KHRU\� DQG� 3UDFWLFH��� 9DQ1RVWUDQG�5HLQKROG��1HZ�<RUN����������� $UWLILFLDO� 1HXUDO� 1HWZRUNV�� ,QWHUQDWLRQDO� :RUNVKRS� ,:$11� ���3URFHHGLQJV� �� þODQNL�� 3�$�/LJRPHQLGHV�� &RRSHUDWLYH� &RPSXWLQJ� $QG1HXUDO� 1HWZRUNV� �� 9�7U\ED�� .�*RVHU�� $� 0RGLILHG� $OJRULWKP� IRU� 6HOI�2UJDQL]LQJ� 0DSV� EDVHG� RQ� 6FKU|GLQJHU� (TXDWLRQ� �� &�&DPSEHOO�'\QDPLF� 7KUHVKROGV� DQG� $WWUDFWRU� 1HXUDO� 1HWV� �)�-�9LFR� )�6DQGRYDO� 8VH� RI� *HQHWLF� $OJRULWKPV LQ� 1HXUDO� 1HWZRUN'HILQLWLRQ���LGU����� 3�%DOGL�� .�+RUQLN�� 1HXUDO� 1HWZRUNV� DQG� 3ULQFLSDO &RPSRQHQW$QDO\VLV� /HDUQLQJ� IURP� ([DPSOHV� :LWKRXW� /RFDO� 0LQLPD�� 1HXUDO1HWZRUNV�������������
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