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6HHJD�VLLV���Q}XGOXVH�MXKWLPLQH�RQ�HQHUJLDHWWHY}WWH�Y}L�ND�YDOLWVXVH�WHJHYXV NOLHQWLGH�HQHUJLD�Q}XGOXVH�P}MXWDPLVHNV�
1}XGOXVH�MXKWLPLQH�RQ�VHRWXG�HHON}LJH�HQHUJLDHWWHY}WWH�Y}L�YDOLWVXVH�SROLLWLND�MD�VWUDWHHJLDWHJD��NXLGRVDOHGD� Y}LYDG� ND� NROPDQGDG� SDUWQHULG� �W||VWXVWRRWMDG�� HQHUJLD� KXOJLP��MDG�� HQHUJLDWHHQXVWHILUPDG�� NOLHQGLG� LVH��� 1}XGOXVH� MXKWLPLQH� HL� VHLVQH� DLQXOW� HOHNWULHQHUJLD� WDUELPLVH� P}MXWDPLVHV�NXLJL�VLLQ�S||UDPH�S}KLWlKHOHSDQX�MXVW�HOHNWULHQHUJLD�Q}XGOXVHOH�
1}XGOXVH� MXKWLPLVH�SURJUDPPLG�RQ�VLKLSlUDVHG� WHJHYXVWH�SODDQLG�P}MXWDPDNV�NOLHQWLGH�SRROW� WDU�ELWDYD� HOHNWULHQHUJLD�NRJXVW� MD� WDUELPLVH� DHJD��1}XGOXVH� MXKWLPLVH� SURJUDPPLG� K}OPDYDG� HOHNWUL�HWWHY}WWH�� YDOLWVXVH� Y}L� PXLG� WHJHYXVSODDQH�� PLV� LQQXVWDYDG� NOLHQWH� UDNHQGDPD� HQHUJLDVllVWOLNNHWHKQRORRJLDLG�� WRRWHLG�� VHDGPHLG� MD� WHHQXVHLG�� 6HOOLVHG� SURJUDPPLG� DQQDYDG� ROXOLVW� WXOX� QLLHOHNWULHWWHY}WWHOH��NOLHQGLOH�MD�NRJX��KLVNRQQDOH�WlQX�HOHNWULYDUXVWXVH�NXOXGH�YlKHQHPLVHOH��HOHNWUL�WRRWPLVHVW�WXOHQHYDWH�ORRGXVNDKMXVWXVWH�PLQLPHHULPLVHOH�MD�NOLHQGL�NDVXPL�VXXUHQHPLVHOH�
1}XGOXVH�MXKWLPLVH�SHDPLVL�VWUDWHHJLOLVL�Y}LPDOXVL�LOOXVWUHHULE�MRRQLV�����
(QHUJLDVllVWX �HQHUJ\� FRQVHUYDWLRQ�� HHVPlUJLNV� RQ� WDUELWDYD� HOHNWULHQHUJLDNRJXVH� MD� VHHJD� NDHOHNWULDUYH�YlKHQGDPLQH��hOGLVHOW�Y}LPDOGDE�DJD�HQHUJLD�VllVW�YlKHQGDGD�ND��OGLVW�NRRUPXVWLSSX�(QHUJLD�VllVW�VDDYXWDWDNVH�HQHUJLDHIHNWLLYVHPDWH�WDUYLWLWH��N�OPLNXG��YDOJXVWLG��PRRWRULG��WUDIRG��MDWHKQRORRJLDWH� �VDJHGXVPXXQGXULG�� NDVXWXVHOH� Y}WXJD�� KRRQHWH� VRRMXVWDPLVHJD�� PLWPHVXJXVWHRUJDQLVDWVLRRQLOLVWH�DELQ}XGHJD�MQH�
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7DUELPLVH�VXXUHQGDPLVH��ORDG�JURZWK� S}KLHHVPlUJLNV�RQ�HOHNWULHQHUJLD�P��JLVW�VDDGDYD�WXOHPLVXXUHQGDPLQH� SLLVDYD� JHQHUHHULYD� Y}LPVXVH� ROHPDVROXO�� 6HH� VDDYXWDWDNVH� HHON}LJH� YDVWDYDWXUXQGXV��MD�KLQQDSROLLWLNDJD�
7LSX� O}LNDPLQH �SHDN� FOLSSLQJ�� � VHH� RQ� NRRUPXVH� YlKHQGDPLQH� O�KLDMDOLVHOW� WLSSNRRUPXVHWXQGLGHNV�� hOGLQH� HQHUJLDWDUELPLQH� PXXWXE� VHHMXXUHV� WDYDOLVHOW� YlKH� QLQJ� VHH� SROH� HHVPlUJLNV�7LSSXGH� YlKHQGDPLQH� VDDYXWDWDNVH� PLWPHVXJXVWH� NRRUPXVH� MXKWLPLVH� DELQ}XGHJD�NDWNHVWXVN}OEOLNH�WDUELMDWH�YlOMDO�OLWDPLVHJD��NOLHQWLGH�SRROVH�WRRWPLVHJD��KLQQDSROLLWLNDJD�
1}JXGH� WlLWPLQH �YDOOH\� ILOOLQJ�� � NRRUPXVH� VXXUHQGDPLQH� NRRUPXVPLLQLPXPL� WXQGLGHO�� HWVDDYXWDGD� JHQHUHHULYDWH� Y}LPVXVWH� SDUHP� lUD� NDVXWDPLQH�� 5DNHQGDWDNVH� WDYDOLVHOW� NRRV� WLSSXGHO}LNDPLVHJD�MD�VDDYXWDWDNVH�VDPDGH�YDKHQGLWHJD�
.RRUPXVH� QLKXWDPLQH �ORDG� VKLIWLQJ� �� WDUELPLVH� QLKXWDPLQH� WHLVWHOH� DHJDGHOH� S}KLHHVPlUJLJDYlKHQGDGD� V�VWHHPL� VXPPDDUVH� NRRUPXVJUDDILNX� WLSSX�� (QHUJLDWDUELPLQH� VHOOH� DELQ}X� SXKXOPXXWXE� YlKH�� .RRUPXVH� QLKXWDPLQH� VDDYXWDWDNVH� HHON}LJH� NOLHQWLGH� HOHNWULWDUELPLVH� KDUMXPXVWHPXXWPLVHJD�QHQGH�LQIRUPHHULPLVH�WHHO�MD�YDVWDYD�WDULLIL�VWUXNWXXUL�DELO�
.�WXVWH��PEHUO�OLWDPLQH �IXHO�VZLWFKLQJ� WlKHQGDE��OHPLQHNXW�N�WXVWH�WDUELPLVHOW�HOHNWULHQHUJLDOH�QlLWHNV��OHPLQHN�JDDVLSOLLWLGHOW�HOHNWULSOLLWLGHOH���OHPLQHN�HOHNWULN�WWHOH�MQH���Y}L�YDVWXSLGL��VDPXWL�OHPLQHNXW��KHOW�N�WXVHOLLJLOW�WHLVHOH��QlLWHNV��OHPLQHN�QDIWDN�WWHOW�JDDVLN�WWHOH�MQH��
1}XGOXVH� MXKWLPLVH� �KH� DELQ}XQD� WXOHE� PlUNLGD� YHHO� QQ� WXUX� WUDQVIRUPDWVLRRQL �PDUNHWWUDQVIRUPDWLRQ�� HHVPlUJLJD� PXXWD� RVDOLVWH� NlLWXPLVW� WXUXO�� 7XUX� WUDQVIRUPDWVLRRQ� VDDYXWDWDNVHVHOOLVWH� DELQ}XGHJD�� QDJX� ULLNOLNH� VWDQGDUGLWH� NHKWHVWDPLQH� WDUYLWLWH� HIHNWLLYVXVHOH�� KRRQHWHVRRMDSLGDYXVHOH�MQH���WDUELMDWH�LQIRUPHHULPLQH�HQHUJLDVllVWX�NDVXGHVW��Y}LPDOXVWHVW��MD�PHWRRGLNDVW�XXWH� HQHUJLDVllVWOLNH� VHDGPHWH� MD� WHKQRORRJLDWH� WXUXOH� LOPXPLVH� NLLUHQGDPLQH� MD� QHQGH� WXUXRVDVXXUHQGDPLQH�NRRV�YDVWDYD�UHNODDPLNDPSDDQLDJD�
5HHJOLQD�UDNHQGDWDNVH�Q}XGOXVH�MXKWLPLVHO�N}LNL�YDDGHOGXG�PHHWPHLG�NRPELQHHULWXOW��HULWL�WLSX�O}L�NDPLVW�� Q}JXGH� WlLWPLVW� MD� NRRUPXVH� QLKXWDPLVW��9LLPDVWH� YDKHO� RQ� �OGLVHOW� ND� UDVNH� VHOJHW� YDKHWWHKD�
1}XGOXVH�MXKWLPLVHV�Y}LE�HULVWDGD�NDKW�SHDPLVW�VXXQGD���RWVHQH�MD�NDXGQH�MXKWLPLQH�
1}XGOXVH� RWVHQH� MXKWLPLQH VDDYXWDWDNVH� HOHNWULWDUYLWLWH� �WDUELMDWH�� RWVHVH� YlOMDO�OLWDPLVH��PEHUO�OLWDPLVH�MD�WDOLWOXVH�PRGLILWVHHULPLVH�WHHO�
.DXGQH� MXKWLPLQH VDDYXWDWDNVH� HHON}LJH� HOHNWULWDULLILGH� YDVWDYD� VWUXNWXXUL� DELO�� HW� LQQXVWDGDWDUELPLVH� LVHORRPX� PXXWXPLVW� VRELYDV� VXXQDV�� 6HOOHNV� UDNHQGDWDNVH� VHVRRQVHLG� MD� ||SlHYDVHLGWDULLILVWUXNWXXUH�������HULQHYD�VHVRRQLJD�DDVWDV�MD�������SHULRRGLJD�||SlHYDV��NXVMXXUHV�WLSXSHULRRGLORQ�HOHNWULKLQG�UHHJOLQD�������NRUGD�N}UJHP��NXL�WLSXYlOLVHO�SHULRRGLO��.DXGVH�MXKWLPLVH�PRRGXVWHNVRQ�ND�WDUELMDWH�LQIRUPHHULPLQH�MD�NRROLWXV��UHNODDPLNDPSDDQLDG�MQH�
7XOHE�VLOPDV�SLGDGD��HW�Q}XGOXVH�MXKWLPLQH�RQ�VHRWXG�WlLHQGDYDWH�NXOXWXVWHJD��1LPHOW�Q}XDE�Q}XG�OXVH� RWVHQH� MXKWLPLQH� WlLHQGDYDLG� MXKWLPLVVHDGPHLG�� VDPXWL� MXKWLPLVHNV� VRELYDWH� NRRUPXVWH� ROH�PDVROX�V�VWHHPLV��QQ��WDUELMDG�UHJXODDWRULG���NDXGQH�MXKWLPLQH�DJD�S}KMDOLNXPDW�HQHUJLD�P}}WPLVHMD� DUYHOGXVH� V�VWHHPL�� .RJHPXVHG� QlLWDYDG�� HW� QlLWHNV� ROPHVHNWRULV�� PRRGXVWDYDG� NXOXG� WlLHQ�GDYDLOH�VHDGPHLOH�NHVNPLVHOW�����������86��������D���NOLHQGL�NRKWD�
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(QHUJLDV�VWHHPLGHV�NDVXWDWDNVH�PLWPHVXJXVHLG�Q}XGOXVH�RWVHVH�MXKWLPLVH�UDNHQGXVL��PLOOLVWHVW�VLLQY}LNV�PDLQLGD�MlUJPLVL�x 9HHVRRMHQGLWH�SHULRRGLOLQH�YlOMDO�OLPLQH�P}QHNV�WXQQLNVx (OHNWULN�WWH�SHULRRGLOLQH�YlOMDO�OLPLQH�P}QHNV�WXQQLNVx ®KXNRQGLWVLRQHHULGH�WV�NOLOLQH�VLVVH�MD�YlOMD�O�OLWDPLQHx .RRUPXVSLLUDMDWH�UDNHQGDPLQH���SLLUDYDG�PDNVLPDDOVHW�WDUELPLVW�V�VWHHPL�NRRUPXVJUDDILNXWLSSXGH�DMDO�
�������(OHNWULYHHVRRMHQGLWH�MXKWLPLVH�VWUDWHHJLD
-XKWLPLQH� WRLPXE� WDYDOLVHOW� V�VWHHPLSRROVHWH� VLJQDDOLGHJD� �UDDGLR� Y}L� N}UJVDJHGXVNDQDOL� NDXGX��PLV�NRUGDP||GD�O�OLWDYDG�VLVVH�MD�YlOMD�YHHVRRMHQGHLG��9lOMD�O�OLWDWDNVH�WDYDOLVHOW�P}QHNV�WXQQLNV�9HHVRRMHQGLWH�W||G�Y}LE�MXKWLGD�DDVWDULQJVHOW��YlKHQGDPDNV�NRRUPXVWLSSX�MD�N�WXVHNXOX��(ULWL�RWV�WDUEHNDV�RQ�QHQGH�MXKWLPLQH�V�VWHHPLGHV��NXV�VXYLQH�MD�WDOYLQH�NRRUPXVWLSS�RQ�OLJLNDXGX�Y}UGVHG�
9HHVRRMHQGLWH�Y}LPVXV�RQ�KDULOLNXOW�SLLUHV�������N:��.DDVDHJVHWHO�YHHVRRMHQGLWHO�RQ�WDYDOLVHOW�NDNVN�WWHNHKD��hOHPLQH�VRRMHQGDE��OHPLVW��XPEHV������YHHNRJXVW��HW�Y}LPDOGDGD�VDDGD�NLLUHVWL�YlLNHVLVRRMDYHH�NRJXVHLG��$OXPLQH�N�WWHNHKD�NXXPXWDE��OHMllQXG�SDDJL�RVD��.RUUDJD�Y}LE�W||WDGD�DLQXOW�NV� N�WWHNHKD�� 9HHVRRMHQGLWH� HOHNWULWDUELPLQH� RQ� VXXUHP� WDOYHO� �� VHGD� WlQX� VLVHQHYD� YHHPDGDODPDOH� WHPSHUDWXXULOH� MD� WDOYLVH� HOXWV�NOL� HULQHYXVHOH� VXYLVHVW�� -lUJQHYDO� MRRQLVHO� RQ� WRRGXGQlLGH�MXKWLPLVH�P}MXVW�

.HOODDHJ-RRQLV�����9HHVRRMHQGLWH�MXKWLPLVH�P}MX||SlHYDVHOH�NRRUPXVJUDDILNXOH
ODP�� VLLV�RQ�ND� VRRMXVNDRG� �FD�����:��YHLGL�PDGDODPDG��6HHW}WWX�RQ� HQHUJLD� ³WDJDVLPDNVH´� DODWLDOOD� ������ 7��SLOLQH� HQHUJLD� ³WDJDVLPDNVH´� RQ� ���������� VXYHO� MD� ��������� WDOYHO�� 9DDGHOGDYDHQHUJLDV�VWHHPL�NRRUPXVWLSS�RQ�������SDLNX�VXYHO�MD�������SDLNX�Y}L�KLOMHP�WDOYHO��9HHVRRMHQGLWHMXKWLPLVSHULRRG� Y}LNV� VLLV� ROOD� NHOOD� ������ NXQL� ������ VXYHO� MD� ������ NXQL� ������ �Y}L� ������ NXQL������NRRUPXVJUDDILNX�NDKHNRUGVH�WLSX�MXKXO��WDOYHO�

9HHVRRMHQGHLG� MXKLWDNVH� NHOOD� �����NXQL� ������QL�� -lUJQHYDO� SHULRRGLONRRUPXV�NDVYDE�P}QHNV�WXQQLNV��6HHWlKHQGDE�� HW� MXKWLPLVH� ������ WXQQLVHOSHULRRGLO�WDUELPDWD�HQHUJLD�WDUELWDNVHMlUJQHYD� SDDUL� WXQQL� MRRNVXO�� .XLMXKWLPLVSHULRRGLO� YHH� WHPSHUDWXXUDODQHE�� VLLV� LQLPHVHG� Y}L� SURJ�UDPPHHULWXG� VHDGPHG� VHJDYDG� Yl�KHP�N�OPD�YHWW�MD�URKNHP�PDGDODPDWHPSHUDWXXULJD� NXXPD� YHWW�� HW� VDDGDVRRYLWXG� O}SSWHPSHUDWXXUL�� 6HOOLVHOMXKXO� RQ� HQHUJLD� ³WDJDVLPDNVH´UHJXOHHULPLVMlUJVHO� SHULRRGLO� �����NXL� SDDN� HL� ROQXG� MXVW� W�KMHQGDWXG��.XL�DJD�VHOOLVHG�VHDGPHG��QDJX�SHVX�PDVLQDG� Y}L� Q}XGHSHVLMDG�� HL� UHJX�OHHUL� VRRMD� MD� N�OPD� YHWW�� RQ� HQHUJLD³WDJDVLPDNVH³� YlLNVHP�� NXL� �����7HJHOLNXOW�� NXQD� UHJXOHHULPLVSHULRR�GLO�RQ�YHH�WHPSHUDWXXU�YHLGL�PDGD�
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.RRUPXVWLSX�YlKHQGDPLVH�PDMDQGXVOLNXNV�YllUWXVHNV�Y}LNV�Y}WWD�XXH�JDDVLWXUELLQL�NDSLWDOLNXOX�H�XPEHV� ���� ��N:�� 7RRWPLVNXOXGH� VllVW� WXOHQHE� WDUELPLVH� QLKXWDPLVHV� NDOOLOW� WLSSNRRUPXVHSHULRRGLOW� RGDYDPDOH� WLSXYlOLVHOH� DMDOH��7XOHE� DJD� DUYHVWDGD�� HW� VHH�QLKH�RQ� VXKWHOLVHOW� YlLNH�� VHVWNRKH�SHDOH�UHJXOHHULPLVSHULRRGL�O}SSX�NRRUPXV�NDVYDE�������WXQQLNV�
1b,'(��$UYXWDGD�YHHVRRMHQGLWH�MXKWLPLVHVW�VDDGDY�PDMDQGXVOLN�NDVX�HQHUJLDV�VWHHPL�MlUJQHYDLODQGPHLO��(QHUJLDV�VWHHPLV�RQ�LQVWDOOHHULWXG������0:�NLYLV|HMDDPX�MD�����0:�QDIWD�MD�JDDVLN�W�WHJD�DXUX��MD�JDDVLWXUELLQH��(QHUJLDV�VWHHPL�PDUJLQDDONXOXGH�NDUDNWHULVWLND�RQ�WRRGXG�MRRQLVHO�����
0DUJLQDDONXOX����0:��
��
��
��
� ������ ������ ����������� �����������������������.RRUPXV���0:-RRQLV������1lLWHV�VWHHPL�WRRWPLVH�PDUJLQDDONXOXGHNDUDNWHULVWLN

7DEHO����6�VWHHPL�NRRUPXVJUDDILNXG���0:��NRRUPXVH�MXKWLPLQH�SXXGXE�3�DUY 6XYL 7DOY .HYDG�V�JLV.�D� �� �� �� � �� �� �� �� ����������������������������
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-XKWLPLVH�SHULRRG�RQ�NHOOD�������NXQL������� VXYHO�� ������NXQL�������NHYDG�V�JLVHO� MD�������NXQL������WDOYHO��-XKWLPLVHOH�DOOXWDWL�������YHHVRRMHQGLW�

.XL�NRRUPXV�RQ�QlLWHNV������0:�VLLV� LJD� WlLHQGDYD� 0:K� WRRWPLQHPDNVDE� ��� ��0:K��$QDORRJLOLVHOWNRRUPXVH� YlKHQGDPLVHO� VllVWDPHVDPD�SDOMX�
6�VWHHPL�SlHYDVHG��NHOO�������NXQL������� NRRUPXVJUDDILNXG� RQ� WRR�GXG� WDEHOLV� ����� 6XYL� RQ� HVLWDWXGQHOMD�� WDOY� NROPH� MD� NHYDG�V�JLVNDKH� W��SSlHYDJD�� 7DOYLQH� NRRU�PXVWLSS�PRRGXVWDE�����VXYLVHVW�
9HHVRRMHQGLWH� MXKWLPLVH� NDUDNWH�ULVWLNXG� RQ� WRRGXG� WDEHOLV� ����(QHUJLD� ³WDJDVLPDNVH´� RQ� ���VXYHO�� ���� NHYDG�V�JLVHO� MD� ���WDOYHO�
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/DKHQGXV�� 6�VWHHPL�NRRUPXVJUDDILNXG�NRRUPXVH�MXKWLPLVH�UDNHQGDPLVHO�RQ�WRRGXG�WDEHOLV�����

7DEHO����6�VWHHPL�NRRUPXVJUDDILNXG���0:��NRRUPXVH�MXKWLPLVHO3�DUY 6XYL 7DOY .HYDG�V�JLV.�D� �� �� �� � �� �� �� �� ����������������������������
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���������������������������������������
7RRWPLVNXOXGH�VllVW��$UYXWDPH�WRRWPLVNXOXGH�VllVWX�LJD�WXQQL�MDRNV��NRRUPXVWH�HULQHYXVH�MXKWL�PLVH�SXXGXPLVHO� MD� MXKWLPLVHO�NRUUXWDPH�YDVWDYD�PDUJLQDDONXOXJD��7DUELPLVH�PXXWXVHG� WlQX�YHH�VRRMHQGLWH�MXKWLPLVHOH�RQ�WRRGXG�WDEHOLV������1lLWHNV�VllVW�VXYHO��HVLPHVHO�W��SSlHYDO�NHOO�������RQ�

��������������u ��� ����u ��� �������
6LLQ����RQ�WRRWPLVH�NHVNPLQH�PDUJLQDDONXOX�NRRUPXVWHO�������������0:�
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.XOXGH�VllVWX�VXYH�HVLPHVW�W��SL�SlHYDGHO�NHOO�������VDDPH��NXL�NRUUXWDPH�VDDGXG�VllVWX�HVLPHVWW��SL�SlHYDGH�DUYXJD�DDVWDV��V�W�����JD�

�����u ��� ���������
$QDORRJLOLVHOW� DUYXWDPH� VllVWXG� LJD� W��SSlHYD� LJD� NHOODDMD� MDRNV� MD� WXOHPXVHG� OLLGDPH�� 6DDPHVXPPDDUVHNV�WRRWPLVNXOXGH�VllVWXNV����������D� 7DEHO����9HHVRRMHQGLWH�MXKWLPLVHVW�WLQJLWXG�NRRUPXVWH��0:��MD�WDUELPLVH��0:K��PXXWXVHG.HOODDHJ 6XYL 7DOY .HYDG�V�JLV��������������������������

������������������������

�������������������������

�������������������������7DUELPLVH�PXXWXV�||SlH�YDV��0:K � �� ��
9DMDOLNX� JHQHUHHULYD� Y}LPVXVH� MD� �OHNDQGH�� QLQJ� MDRWXVY}UJX� OlELODVNHY}LPH� YlKHQHPLQH�9HHVRRMHQGLWH�MXKWLPLQH�Y}LPDOGDV�YlKHQGDGD�VXYLVW�NRRUPXVPDNVLPXPL������0:�OW��VXYHO�NHOO������������0:�OH�HKN����0:�Y}UUD��6HOOLQH�YlKHQHPLQH�OHLDE�DVHW����VXYHSlHYD�MRRNVXO���2OJXHIHNWLLYQH� Y}LPVXVH� YDMDGXVH� YlKHQHPLQH� �DUYHVWDGHV� DJUHJDDWLGH� W||NLQGOXVW� MD� UHVHUYL� YDMDGXVL����0:��2OJX��KH�N:�Y}LPVXVH�YlKHQHPLVH�YllUWXVHNV�NHVNHQGDWXQD�HHOVHLVYD���DDVWD�SHDOH�������D��6LLV�VllVW�YDMDOLNX�JHQHUHHULYD�Y}LPVXVH�YlKHQHPLVH�DUYHOW�������u ����� �����������DhOHNDQGHY}UJX�YDMDOLN� OlELODVNHY}LPH�YlKHQHE����0:�Y}UUD��6HOOHVW� YlKHQHPLVHVW� WXOHQHY� HIHN�WLLYQH�WXOX�V}OWXE�JHQHUHHULYD�Y}LPVXVH�MD�NRRUPXVH�YDVWDVWLNXVHVW�SDLNQHPLVHVW��.XL�HOHNWULMDDPDGRQ�NRRUPXVWVHQWULVW� HHPDO�� RQ� WXOX� VXXU�� YDVWDVHO� NRUUDO� YlLNH�� 6LLQ� ORHPH� �OHNDQGHY}UNXGH� OlEL�ODVNHY}LPH�YDMDGXVH�YlKHQHPLVHVW�VDDGDYD�WXOX�QXOOLNV�
-DRWXVY}UJX�NRRUPXVPDNVLPXP�HVLQHE� WDYDOLVHOW�P}QL� WXQG�SlUDVW� NRJX� V�VWHHPL�NRRUPXVPDNVL�PXPL��MD�Y}LE�ODQJHGD�HQHUJLD�³WDJDVLPDNVH´�DMDOH��6HHJD�Y}LE�YHHVRRMHQGLWH�MXKWLPLQH�MDRWXVY}UJXNRRUPXVWLSSX� LVHJL� VXXUHQGDGD�� 6HO� MXKXO� RQ� MDRWXVY}UJX� OlELODVNHY}LPHW� YDMD� VXXUHQGDGD� QLQJWXOHPXVHNV�RQ�WlLHQGDY�NXOX��6LLQ�QlLWHV�ORHPH�MDRWXVY}UJXJD�VHRWXG�WXOXG�NXOXG�Y}UGVHNV�QXOOLJD�
6HHJD� NRNNXY}WWHV� VllVW� YDMDOLNX� Y}LPVXVH� MD� OlELODVNHY}LPH� YlKHQHPLVH� DUYHO�PRRGXVWDE� �����������D�
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�
7XOHPL�YlKHQHPLQH��.XQD�HQHUJLD�³WDJDVLPDNVH´�RQ�DOOD�������VLLV�YlKHQHE�P}QHO�PllUDO�HQHUJLDWDUELPLQH��VHHJD�MllE�HQHUJLDV�VWHHPLO�VDDPDWD�WHDWXG�NRJXV�P��JL�WXOX�0��PDWD�MllE��WDEHOLWH�����MD�����S}KMDO��6XYHO� ��0:K�u ������������������� ������0:K�D7DOYHO ���0:K�u ���  ������0:K�D.HYDG�V�JLVHO�����0:K�u ���  ������0ZK�D�������������������������������.RNNX �����0ZK�D
2OJX�NHVNPLQH�HOHNWULHQHUJLD�WDULLI��������0:K�HKN������F�N:K��6LLV�VDDPDWD�MllQXG�P��JLWXOX������u ����� ����������D
.RRUPXVH� MXKWLPLVV�VWHHPL� NlLGX�� MD� KRROGHNXOXG�� 3HDPLVHNV� NlLGX�� MD� KRROGHNXOXNV� RQDERQHQGL�MXKWLPLVV�VWHHPL�SDUDQGDPLVH�NXOXG��2OJX�DDVWDQH�ULNHWH�PllU�����,JD�ULNH�Q}XDE�VHDG�PHWH� PDKDY}WPLVW�� SDUDQGDPLVW� �Y}L� DVHQGDPLVW�� MD� XXHVWL� �OH� VHDGPLVW�� 2OJX� NHVNPLQH� SDUDQ�GXVNXOX������ULNH��6LLV NlLGX��MD�KRROGHNXOXGH�KLQQDQJ�������u �����u ��� ����������D
0DNVHG� NOLHQGL� HUJXWDPLVHNV�� 9HHVRRMHQGLWH� MXKWLPLQH� P}MXWDE� NOLHQGL� HOXVWLLOL� MD� PXJDYXVL�5HJXOHHULPLVSHULRRGLO� YHH� WHPSHUDWXXU� YlKHQHE�P}QHY}UUD�� (QDPLN� HQHUJLDV�VWHHPH� RQ� WlKHOGD�QXG��HW�NOLHQW�RQ�Q}XV�DNWVHSWHHULPD�UHJXOHHULPLVW�WHDWXG�HUJXWXVPDNVH�SXKXO��6LLQ�RQ�HHOGDWXG�HU�JXWXVPDNVHNV������NOLHQWÂD��6HHJD�VXPPDDUQH�PDNVH�������u ��� �������������D
.RJX�WXOX��6XPPDDUVHG�WXOXG�MD�NXOXG�RQ�WRRGXG�WDEHOLV����� 7DEHO����6XPPDDUQH�WXOX�YHHVRRMHQGLWH�MXKWLPLVHVW7XOX�NXOX�DUWLNNHO hKWOXVWDWXG�DDVWDQH�WXOX���D (NYLYDOHQWQH�NDSLWDOLVHHULWXGWXOX����YHHVRRMHQGL7RRWPLVNXOXGH�VllVW9}LPVXVH�VllVW0��JLWXOX�YlKHQHPLQH.lLGX��MD�KRROGHNXOX(UJXWXVPDNVHG
.RNNX

�������������������������������������������������������������������

�����������������������������������������������
7DEHOLV�RQ�WRRGXG�ND�VllVWXGH�HNYLYDOHQWVHG�NDSLWDOLVHHULWXG�YllUWXVHG�YHHVRRMHQGL�NRKWD��1HHG�RQVDDGXG�� MDJDGHV� VllVWX� MXKLWDYDWH� YHHVRRMHQGLWH� DUYXJD� �������� MD� �KWOXVWDWXG� S�VLNXOXPllUDJD�PLOOHNV�VLLQ�RQ�Y}HWXG������D�
/}SSWXOHPXV����NXL�NRRUPXVH�MXKWLPLVH�VHDGPH�KLQG��OHWDE����������VLLV�SROH�YHHVRRMHQGLWH�MXKWL�PLQH�PDMDQGXVOLNXOW�RWVWDUEHNDV�QLQJ�}LJHP�RQ�VXXUHQGDGD�LQVWDOOHHULWXG�Y}LPVXVW�
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�������®KXNRQGLWVLRQHHULGH�MXKWLPLQH
.D�}KXNRQGLWVLRQHHULGH�SXKXO�UDNHQGDWDNVH�WHOHMXKWLPLVW���NRPSUHVVRUL�MD�WHPD�YHQWLODDWRUL�VLVVH�MDYlOMD�O�OLWDPLVHNV��7VLUNXODWVLRRQLYHQWLODDWRU�MllE�WDYDOLVHOW�W||OH��7��SLOLVHOW�O�OLWDWDNVH�NRPSUHVVRUYlOMD� LJD� SRROH� WXQQL� MRRNVXO� ����PLQXWLNV� �QQ�� ���� MXKWLPLQH���.RQGLWVLRQHHULG� MDRWDWDNVH� JUXS�SLGHVVH�QLL��HW�LJDO�KHWNHO�RQ�YlOMD�O�OLWDWXG�P}QHG�JUXSLG��,JD�SDDUL�PLQXWL� MlUJL� WRLPXE��KH�JUXSLVLVVH��MD�WHLVH�YlOMDO�OLWDPLQH�QLL��HW�NRRUPXVH�PXXWXPLQH�LJDO� WXQQLO�RQ��KHVXJXQH��-XKWLPLVH�SH�ULRRG� RQ� ������� WXQGL� ||SlHYDV� V}OWXYDOW� HQHUJLDV�VWHHPL� WLSSNRRUPXVH� NHVWXVHVW�� -XKWLPLVH� WXOH�PXVHO�UXXPLGH�WHPSHUDWXXU�P}QHY}UUD�W}XVHE���������&��
.RQGLWVLRQHHULGH� MXKWLPLQH� Y}LPDOGDE� YlKHQGDGD� NRRUPXVW� �������� N:�NRUWHUL� NRKWD� �VRRMDO� SlH�YDO���.RRUPXVH�YlKHQHPLVH�PllU�V}OWXE�YlOLVWHPSHUDWXXULVW��OLJLNDXGX�OLQHDDUVHOW���3HDOH�MXKWLPLV�SHULRRGL�O}SSX�RQ�NRRUPXV�P}QHY}UUD�VXXUHP��NXL�WD�ROHNV�VDPDO�DMDO�MXKWLPLVH�SXXGXPLVHO�
����.225086(�.$8'1(�-8+7,0,1(
.RRUPXVH�NDXGQH� MXKWLPLQH�VHLVQHE�KLQQDVLJQDDOLGH�DQGPLVHV� WDUELMDWHOH�� HW�PXXWD�QHQGH� HOHNWUL�HQHUJLD�NDVXWDPLVH� LVHORRPX��+LQQDVLJQDDOLGHNV�RQ� HOHNWULWDULLILG��PLV� V}OWXYDG�DDVWDDMDVW�� NXLVHVWNRRUPXVPDNVLPXPLVW��HQHUJLD�WDUELPLVHVW��QLQJ�||SlHYDVHVW�MD�VHVRRQVHVW�Y}LPVXVH�YDMDGXVHVW�Y}LHQHUJLD�WDUELPLVHVW�
.DXGVH� MXKWLPLVH� UDNHQGDPLQH� Q}XDE� KlVWL� NXMXQGDWXG� WDULLILVWUXNWXXUL� QLQJ� YDVWDYDLG� DUYHVWHLGNOLHQWLGH� MXXUHV��PLV� RQ� Y}LPHOLVHG�P}}WPD� WDULLIL� HULQHYDLG� NRPSRQHQWH�� 6XXUWHOH� NRPPHUWV�� MDW||VWXVWDUELMDLOH�SROH�VHOOLVWH�DUYHVWLWH�KDQNLPLQH�SUREOHHPLNV��2OPHWDUELMDLOH�RQ�DJD�XXHG�NHHUXNDGDUYHVWLG��VQD�ROXOLVHNV�NXOXDUWLNOLNV�
3DOMXGH� WHJXULWH� KXOJDV��PLV�P}MXWDYDG� HQHUJLDV�VWHHPL�PXXWXYDLG� NlLGXNXOXVLG�� RQ� ND� DDVWDDHJ�NHOODDHJ�MD� LOPDVWLN��.DXGVH�MXKWLPLVH�ILORVRRILDNV�RQ��HW� WDUELMDW� WXOHE�LQIRUPHHULGD�QHQGHVW�NXOX�GHVW�HOHNWULWDULLILGH�NDXGX��HW� WDJDGD�PDMDQGXVH�PDNVLPDDOQH��KLVNRQGOLN� HIHNWLLYVXV��7XOHE� WHDG�YXVWDGD��HW�HOHNWULHQHUJLD�RQ�VDPDVXJXQH�K�YH��NXL�LJDVXJXQH�PXX�NDXS�Y}L�WHHQXV��7DUELMD�KLQGDERPD�HOHNWULWDUELPLVH�PllUD�PDMDQGXVOLNX�DQDO��VL�DOXVHO�OlKWXGHV�HOHNWULHQHUJLD�KLQQDVW��.XL�HOHNWULKLQG�RQ�N}UJH��Y}LE�NOLHQW�YlKHQGDGD�HOHNWULWDUELPLVW��NDVXWDGHV�DVHQGXVY}LPDOXVL���VllVWXPHHWPHG�WHLVHG� HQHUJLDOLLJLG� MQH���� 9DVWXSLGL�� PDGDOD� KLQQD� SXKXO� Y}LE� NOLHQW� VXXUHQGDGD� WDUELPLVW�VDDYXWDPDNV�N}UJHPDW�HIHNWLLYVXVW�
,JDVXJXVHO�HWWHY}WWHO�RQ�DODWL�WHJHPLVW�NDKW�OLLNL�NXOXGHJD���NRJXNXOXGHJD��PLV�S}KLQHYDG�WHJHOLNHOMRRNVYDWHO� WRRWPLVNXOXGHO�� MD�PDUJLQDDONXOXGHJD� �� NXOXGHJD��KH� WlLHQGDYD� WRRWH�KLNX� WRRWPLVHNV�3UREOHHPLNV� RQ�� PLOOLVWHO� NXOXGHO� SHDNVLG� S}KLQHPD� WDUELMDLOH� DQWDYDG� KLQQDVLJQDDOLG�� HW� QDGVRRGXVWDNVLG�PDMDQGXVOLNXOW� }LJHLG� RWVXVHLG"� 3DOMXG�PDMDQGXVWHDGODVHG� MD� HOHNWULWDULLILGH� VSHWVLD�OLVWLG�HHOLVWDYDG�PDUJLQDDOVHLG�KLQQD�VLJQDDOH�
3DOMXG� HQHUJLDV�VWHHPLG� UDNHQGDYDG� VHVRRQVHLG� WDULLIH�� HULWL�� NXL� NRRUPXV� V}OWXE� VXXUHO� PllUDODDVWDDMDVW��6DPXWL� UDNHQGDWDNVH�NHOODDMDVW� V}OWXYDLG� WDULLIH��(ULWL� DLWDE��KLVNRQGOLNNX�NDVX� VXXUHQ�GDGD�WLSSNRRUPXVH�WDULLI��'HILQHHULPH�WLSSNRRUPXVH�KLQQD�HODVWVXVH��

EE  WLSSNRRUPXVH�KLQQD�HODVWVXV�  �Yl KHQHQXG�WLSSNRRUPXV��WLSSWDUELPLVH�KLQG � NHVNPLQH�KLQG�OQOQ
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$QWXG� VHRV� WlKHQGDE�� HW� WLSSHQHUJLD�KLQQD� � �KH�SURWVHQGLQH�PXXWXV� NHVNPLVH� KLQQD� VXKWHV� WLQJLEWLSSWDUELPLVH�YlKHQHPLVH�E ��
2OPHWDUELMDWH�YDOPLVROHN�RVDOHGD�WDUELPLVH�DMDOLVHV��PEHUMDRWXVHV�V}OWXE�QHQGH�VllVWXY}LPDOXVWHVWMD� HOXVWLLOL�PXXWXPLVH�PllUDVW��.OLHQGL� HQWXVLDVPL� Y}LE�P}MXWDGD� SRWHQWVLDDOVH� VllVWXJD��hOGLVHOWY}LE� WLSSNRRUPXVH�KLQQDNXMXQGXV�YlKHQGDGD�ND��OGLVW� HQHUJLDWDUELPLVW��2OPHWDUELMDWH� WLSXHQHUJLDKLQQDNXMXQGXVH�PDMDQGXVOLNNX�HIHNWL�Y}LE�KLQQDWD�VDPXWL��NXL�Q}XGOXVH�RWVHVH�MXKWLPLVH�SXKXO�
1b,'(� (QHUJLDV�VWHHP�NDYDWVHE��OHV�VHDGD�PLWPHWDULLIVHG�DUYHVWLG���������NRGXNOLHQGLOH��7LSS�HQHUJLD�KLQGD�NDYDWVHWDNVH�UDNHQGDGD�MXXQLVW�DXJXVWLQL�NXXV�WXQGL�||SlHYDV�
2OPHWDUELMDWH�LVHORRP�RQ�MlUJPLQH�(QHUJLD�WDUELPLQH�VXYLVH�WLSX�DMDO�NOLHQGL�NRKWD ����N:K�D(QHUJLD�WDUELPLQH�VXYHO��WLSXYlOLVHO�DMDO �����N:K�D(QHUJLD�WDUELPLQH�WDOYHO��NHYDGHO�MD�V�JLVHO �����N:K�D6XPPDDUQH�DDVWDQH�WDUELPLQH ������N:K�D
7LSSWDUELPLVH�KLQQD�HODVWVXV��E�  ������7LSXYlOLVH�WDUELPLVH�KLQQD�HODVWVXV E�  ������
6RRYLWDWXG�WDULLIL�VWUXNWXXU�RQ�VHOOLQH��HW�NOLHQGL�DDVWDQH�HOHNWULDUYH�MllNV�HQGLVHNV��NXL�WD��HL�PXXGDRPD�WDUELPLVH�UHåLLPL�

2OHPDVROHY�WDULLI 3DNXWDY�WDULLI6XYLQH�WLSXHQHUJLD�KLQG6XYLQH�WLSXYlOLVH�HQHUJLD�KLQG7DOYLQH��NHYDGLQH�MD�V�JLVHQH�KLQG
��F�N:K��F�N:K��F�N:K

������F�N:K�����F�N:K�����F�N:K
(QHUJLDV�VWHHPL�PDUJLQDDOVHG�WRRWPLVNXOXG���VXYLVH�WLSX�DMDO �����F�N:K��VXYHO�WLSXYlOLVHO�DMDO ����F�N:K��WDOYHO��NHYDGHO��V�JLVHO ����F�N:K
$UYHVWLWH�ULNHWH�PllU�RQ������DDVWDV��DUYHVWL�UHPRQGLNXOXG�NHVNPLVHOW�������DUYHVWL�+LQQDWD�XXWH�WDULLILPllUDGH�UDNHQGDPLVH�PDMDQGXVOLNNX�HIHNWLLYVXVW�
/DKHQGXV��0XXWXV�WLSXHQHUJLD�WDUELPLVHV�

7DUELPLQH7DUELPLQH 7LSXHQHUJLD�KLQG(QGLQH�VXYLQH�KLQGXXV�WDULLIYDQD�WDULLI  §©̈ ·¹̧  §©̈ ·¹̧  �EE� ��� � ���� �� �
0XXWXV�VXYLVH�WLSXYlOLVH�HQHUJLD�WDUELPLVHV�

7DUELPLQH7DUELPLQH 8XV�VXYLQH KLQG(QGLQH�VXYLQH�KLQGWDULLIYDQD�WDULLIXXV  §©̈ ·¹̧  §©̈ ·¹̧  �EE� � ��� ������� ��
(QHUJLD�WDUELPLQH�MD�VllVWXG�RQ�DUYXWDWXG�WDEHOLV�����
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7DEHO����(QHUJLD�WDUELPLQH�MD�VllVWXG2OHPDVROHY�WDULLI 8XV�WDULLI 6llVWXG+LQG�F�N:K 7DUEL�PLQH�N:

7XOHP��D +LQG�F�N:K 7DUEL�PLQH�N:
7XOHP��D (QHU�JLD�N:K

.lLGX�NXOXGF�N:K
.XOXGHVllVW�6XYLQH�WLSS6XYLQHWLSXYlOLQH7DOY��NHYDGV�JLV
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�.RNNX ����� ��� ���� ��� �� ��hOGLVWH�NXOXGH�KLQQDQJXNV�VDDPH� $DVWDQH�WXOX����D�NOLHQW .DSLWDOLVHHULWXG�NXOX���NOLHQW6�VWHHPL�NlLGXNXOXGH�VllVW6DDPDWD�WXOHP$UYHVWLWH�NlLGXNXOX.RNNX

�������������������
�����������������������.DSLWDOLVHHULPLVHO�RQ�DDVWDVHNV��KWOXVWDWXG�NDSLWDOL�NXOX�PllUDNV�HHOGDWXG�����6HHJD�� NXL� DUYHVWL� RVWX� MD� �OHVVHDGPLVH� NXOXG� RQ� DOOD� ����� ��� WDVXE� HQHUJLDV�VWHHPLOSURJUDPPL�UDNHQGDGD�7LSXHQHUJLD� WDULLILGHOH� UHDJHHULYDG� ND� VXXUHG� NRPPHUWV�� MD� W||VWXVWDUELMDG�� 1HQGH� SXKXO� RQ� DJD�OGLVHOW� WLSXHQHUJLD� KLQQD� HODVWVXV� PDGDODP�� 6HH� RQ� WLQJLWXG� PLWPHVW� WHJXULVW�� (HON}LJH� RQ� QHLONRRUPXVWHJXU� MXED� N�OODOW� N}UJH� QLQJ� VHHW}WWX� RQ� Y}LPDOXVHG� WDUELPLVH� LVHORRPX� PXXWPLVHNVYlLNHVHG�� 3HDOHJL�PDNVDYDG� WDYDOLVHOW� QHHG� WDUELMDG� MXED� QDJXQLL� NXLVH�PDNVLPXPNRRUPXVH� HHVW�6LLVNL�RQ�ND�QHQGH�WDUELMDWH�RVDV�UHVHUYH�ROHPDV�

�����72270,6(�-$�1®8'/86(�,17(*5((5,78'�3/$1((5,0,1(�������,QWHJUHHULWXG�SODQHHULPLVH�ROHPXV7lQDSlHYDO� RQ� DUHQHQXG� ULLNLGH� HOHNWULHWWHY}WHWHV� ORRPXOLN� WRRWPLVH� MD� Q}XGOXVH� LQWHJUHHULWXGSODQHHULPLQH��7DUELPLVHSRROVHG�ODKHQGXVHG�P}MXWDYDG�WRRWMDW�MD�YDVWXSLGL���HOHNWULHWWHY}WH�P}MXWDEWDUELMD�PDMDQGXVOLNNH� QlLWDMDLG��(GXNDV� DUHQJXSODDQ� SHDE� UDKXOGDPD� QLL� WRRWMD� NXL� WDUELMD�PDMDQ�GXVOLNNH�NULWHHULXPHLG�9DKHO� NDVXWDWDNVH� Q}XGOXVH� MXKWLPLVH� DELQ}XGH� HVLDOJVHNV� DQDO��VLNV�PllUDWD� Q}XGOXVH� YlKHQGD�PLVH�³KLQG´�VHQWL���N:K��+LQGDPLQH�VHLVQHE�DDVWDVH�LQYHVWHHULPLVPDNVH�MDJDPLVHV�DDVWDV�VllVWHWXGHOHNWULHQHUJLD�NRJXVHJD��9}LPDOLNXG�Q}XGOXVH�MXKWLPLVH�SURJUDPPLG�UHDVWDWDNVH�³KLQQD´�NDVYDPLVHMlUMHNRUUDV� QLQJ� Y}UUHOGDNVH� VHHMlUHO� WRRWPLVNXOXGHJD�� QDJX� QlLGDWXG� MRRQLVHO� �����1DJX� MRRQLVHOWQlKD��RQ�PDMDQGXVOLNXOW��S}KMHQGDWXG�VllVWD�����0:�-RRQLVHO�WRRGXG�N}YHU�RQ�NDVXOLN�Q}XGOXVH�MXKWLPLVH�DELQ}XGH�SULRULWHHWLGH�LOPHVWDPLVHNV��6LLVNL�HLDUYHVWD� WD�� NXLGDV� Q}XGOXVH� MXKWLPLVH� DELQ}X� LQWHJUHHUXE� V�VWHHPL� VXPPDDUVH� NRRUPXVHJD� MDWRRWPLVY}LPVXVHJD��1lLWHNV��Q}XGOXVH�MXKWLPLVH�DELQ}X�Y}LE�PXXWD�WDUELPLVW�DLQXOW�P}QHNV�WXQQLNVWDOYLVH�WLSSNRRUPXVH�SHULRRGLO��(QHUJLDVllVWX�³KLQG´�Y}LE�ROOD�N�OODOW�N}UJH��NXLG�DELQ}X�Y}LE�ROODVLLVNL�}LJXVWDWXG��NXQD�V�VWHHPL�PDUJLQDDOQH�WRRWPLVNXOX�WDOYLVHO�WLSSNRRUPXVH�DMDO�RQ�PlUJDWDYDOW
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-RRQLV������1}XGOXVH�MXKWLPLVH�DELQ}XGH�|NRQRRPVXVH�N}YHU
6HHJD�� NXLJL� MRRQLVH� ����� NRKDVHOW� RQ� VHOOLQH� DELQ}X� HIHNWLLYQH�� RVXWXE� WD� VLLVNL� HEDRWVWDUEHNDNVWRRWPLVH�Q}XGOXVH� LQWHJUDDOVH� DQDO��VL� NRUUDO�� 6HHJD� RWVXVWXVWH� WHJHPLVHNV� RQ� VHOOLQH� DQDO��VYDMDOLN��1}XGOXVH�WRRWPLVH�LQWHJUHHULWXG�SODQHHULPLVH��OGLQH�VWUXNWXXU�RQ�WRRGXG�MRRQLVHO�����

-RRQLV������7RRWPLVH�MD�Q}XGOXVH�LQWHJUHHULWXG�SODQHHULPLQH

7DJDVLVLGH9DULDQGLG

1}XGOXVH�WXUX�LGHQWLILWVHHULPLQH
1}XGOXVH�WXUX�SURJQRRVLPLQH

1}XGOXVH�P}MXG�HOHNWULHWWHY}WWHOH
(OHNWULHWWHY}WWH�WRRWPLVH�SODQHHULPLQH

(OHNWULHWWHY}WWH�ILQDQWVNlLWXPLVH�VLPXOHHULPLQH
5LVNL�MD�MXKXVWH�DQDO��V
2WVXVWXVWH�UDNHQGDPLQH
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,QWHJUHHULWXG� Q}XGOXVH�WRRWPLVH� SODQHHULPLVH� SURWVHGXXU� DOJDE� Q}XGOXVH� WXUX�XXULQJXJD�� V�W�SRWHQWVLDDOVHWH�NOLHQWLGH� MD�QHQGH� WDUELPLVNDYDGH�YlOMDVHOJLWDPLVHJD��(VPDOW� NRRVWDWDNVH�Q}XGOXVHSRROVHWH� DOWHUQDWLLYLGH� ORHQG�� 6HH� Y}LE� VLVDOGDGD� VHOOLVHLG� DELQ}XVLG�� QDJX� }KXNRQGLWVLRQHHULGHWV�NOLOLQH� W||�� YHH� VRRMHQGDPLVH� MXKWLPLQH�� NRGXVH� VllVWX� HUJXWDPLQH�� WLSXYlOLVH� HQHUJLDKLQQDDODQGDPLQH�� W||VWXVOLN� NRRVWRRWPLQH� MPV�� $QGPHG� VDDGDNVH� YDVWDYDWHVW� NRRUPXVH� XXULQJXWHVW�8XULWDNVH� LJD� Q}XGOXVHSRROVH� Y}LPDOXVH� P}MX� HOHNWULHWWHY}WWHOH� �NXLGDV� PXXWXE� ||SlHYDQHNRRUPXVJUDDILN��W||NLQGOXVH�Q}XGHG�MQH��MD�NOLHQGLOH��HOXVWLLOL�PXXWXVHG�MQH���6HHMlUHO�NRRVWDWDNVHLJD� DOWHUQDWLLYL� MDRNV� WXUXSURJQRRV�� OlKWXGHV� SHDPLVWHVW� NOLHQWL� P}MXWDYDWHVW� WHJXULWHVW�� QDJXLQYHVWHHULPLVYDMDGXVHG��NOLHQGL�PDMDQGXVOLN�NDVX��ILQDQWVLGH�NlWWHVDDGDYXV�MD�HOXVWLLOL�PXXWXV�
0}MXGHQD�HOHNWULHWWHY}WWHOH�KLQQDWDNVH��OGLVW�Q}XGOXVW��WRRWPLVWLQJLPXVL��HWWHY}WWH�ILQDQWVNlLWXPLVW�.XQD� HOHNWULHWWHY}WH�P}MXWDE� WDUELMD� RWVXVHLG� �OlEL� HOHNWULWDULLILGH�� VWLPXOHHULYDWH�PDNVHWH� MD� WRLWHW||NLQGOXVH� NDXGX�� MD� O}SSWDUELMD� P}MXWDE� RWVHVHOW� HOHNWULHWWHY}WHW� �RPD� RVWX� PDKWXGHJD��� VLLVHNVLVWHHULE�YDVWDY�WDJDVLVLGH�DKHO��/}SXNV�KLQQDWDNVH�PllUDPDWXVH�P}MX�MD�lULULVNL�
2Q� ROXOLQH� PlUNLGD�� HW� Q}XGOXVH� MXKWLPLVH� PHKKDQLVP� HULQHE� WRRWPLVY}LPVXVWH� ODLHQGDPLVHPHKKDQLVPLVW�� 9LLPDVHO� MXKXO� RQ� N�VLPXV�� PLOOLVW� W��SL�� NXL� VXXUW� Y}LPVXVW� MD� PLOODO� OLVDGD�6HHMXXUHV�RQ�N}LN�WRRWPLVH�N�VLPXVHG�HOHNWULHWWHY}WWH�HQGD�RWVXVWDGD��/}SSNDVXWXVH�SODQHHULPLVHOSHDE�DJD�HOHNWULHWWHY}WH�RPD�RWVXVHG�NRRUGLQHHULPD�SDUWQHULJD���WDUELMDJD��6HHMXXUHV�WDUELMD�HL�DOOXHOHNWULHWWHY}WWH�RWVHVHOH�MXKWLPLVHOH�QLQJ�Y}LE�RPD�NlLWXPLVHV�LOPXWDGD�PlUJDWDYDW�LQHUWVL�
�������1}XGOXVH�WXUX�LGHQWLILWVHHULPLQH
/}SSNDVXWXVH� MXKWLPLQH� WRRE� VLVVH� WlLHQGDYDG� lULOLVHG� VXKWHG� HOHNWULHWWHY}WWH� MD� O}SSNDVXWDMD�WDUELMD��YDKHO��1HHG�VXKWHG�P}MXWDYDG�QLL�HOHNWULHWWHY}WHW�NXL�WDUELMDW��(OHNWULHWWHY}WH�RQ�P}MXWDWXGVHOOLVWHVW�WHJXULWHVW��QDJX�WDUELPLVH�LVHORRP��||SlHYDQH�MD�VHVRRQQH�PXXWOLNNXV��NRRVN}OD�WDUELPLVHMD� HOHNWULHWWHY}WWH� WRRWPLV�� QLQJ� HGDVWXVY}LPH� YDKHO��� WDUELMD� WHHQLQGXVH� Q}XGHG�� HOHNWULYDUXVWXVHW||NLQGOXVH�Q}XGHG��NlLGX�P}MX�O}SSNDVXWXVHOH�
1}XGOXVH�LGHQWLILWVHHULPLVH�HWDSLO�WHKDNVH�NLQGODNV�S}KLOLVHG�WDUELMDNODVVLG��HOHNWULHQHUJLD�Y}LPDOLNXVllVWX�XODWXV�MD�WDUELPLVH�ODLHQGDPLVH�Y}LPDOXVHG��6llVWXSURJUDPPLG�K}OPDYDG�VHOOLVHLG�YDOGNRQGL�QDJX� KRRQHWH� VRRMXVWDPLQH�� YDOJXVWXV�� UXXPLGH� N�WH�� }KX� NRQGLWVLRQHHULPLQH�� YHH� VRRMHQGXV�HOHNWULDMDP��N�OPXWXV��MD�MDKXWXVVHDGPHG�MQH�
7DUELPLVH� ODLHQGDPLVH� SURJUDPPLGH� HHVPlUJLNV� RQ� OHLGD� Y}LPDOXVHG� �KLVNRQQD� PDMDQGXVOLNXHIHNWLLYVXVH� W}VWPLVHNV� HOHNWULHQHUJLD� WDUELPLVH� VXXUHQGDPLVH� NDXGX�� (HVPlUJLNV� Y}LE� ROOD� NDWLSXYlOLVH�HQHUJLD�NDVXWDPLVH�VXXUHQGDPLQH��7DUELPLVH�ODLHQGDPLVH�SURJUDPPLG�LQQXVWDYDG�WDUELMDW�PEHU�O�OLWXPD�WHLVWHOW�HQHUJLDOLLNLGHOW��SXLW��WXUYDV��NLYLV�VL��PDVXXW�MPV��HOHNWULHQHUJLDOH�
2OXOLQH� RQ� ND� WDUELMDWH� NODVVLILWVHHULPLQH�� NXQD� HULQHYDWH� WDUELMDWH� NDVX� WDUELPLVH� MXKWLPLVHVW� RQHULQHY��1lLWHNV��HOHNWULN�WHW�NDVXWDYDG�WDUELMDG�VDDYDG�|LVWHVW� WDULLILGHVW�URKNHP�NDVX��NXL� WDUELMDG�NHV� VHGD� HL� NDVXWD�� 0DGDODPD� VLVVHWXOHNXJD� WDUELMDG� RQ� WDUELPLVH� MXKWLPLVHOH� URKNHP� DOGLV�� NXLN}UJHPD�VLVVHWXOHNXJD�WDUELMDG��,QWHQVLLYVH�HOHNWULNDVXWXVHJD�WHJHYXVKDUXG�RQ�Q}XGOXVH�MXKWLPLVHVWURKNHP� KXYLWDWXG� MD� UDNHQGDYDG� PLWPHVXJXVHLG� VllVWXPHHWPHLG� DJDUDPDOW�� NXL� PDGDODHOHNWULNDVXWXVHJD�WHJHYXVKDUXG�MQH�
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�������1}XGOXVH�WXUX�SURJQRRV�
1DJX� JHQHUHHULYDWH� Y}LPVXVWH� SODQHHULPLQH� VLVDOGDE� YDOLNXW� HULQHYDW� W��SL� OLVDWDYDWH� Y}LPVXVWHYDKHO� �S}OHYNLYL� Y}L� NLYLV|H� DJUHJDDW�� NRPELDJUHJDDW�� JDDVLWXUELLQ� MQH�� WRRE� ND� O}SSNDVXWXVHMXKWLPLQH�VLVVH�YDOLNX�HULQHYDWH�Y}LPDOXVWH�YDKHO��UXXPL�N�WH��YHH�VRRMHQGXV��||SlHYDVHG� WDULLILG�NRRVWRRWPLQH�MQH���7RRWPLVH�SODQHHULPLVHO�RQ�Y}WPHWHJXULWHNV�NRRUPXVH�||SlHYDVWH�MD�VHVRRQVHWHPXXWXVWH� LVHORRP� QLQJ� VHH� YLLE� LQYHVWHHULPLVNXOXGH� MD� NlLGXNXOXGH� RWVWDUEHNDOH� WDVDNDDOXOH�/}SSNDVXWXVH� MXKWLPLVHO� RQ� Y}WPHWHJXUHLNV� VDPXWL� NRRUPXVH� PXXWOLNNXV� MD� ND� WDUELMDWH� NODVVLG�6HHMXXUHV� HULQHYDG� Q}XGOXVH� MXKWLPLVH� DELQ}XG� RPDYDG� HULQHYDW� P}MX� HOHNWULHWWHY}WWHOH� �QlLWHNV�NRQGLWVLRQHHULGH� MXKWLPLQH�P}MXWDE� VXYLVW� NRRUPXVW�� UXXPL� N�WWH� MXKWLPLQH� DJD� WDOYLVW� NRRUPXVW�YHH� VRRMHQGXVH� MXKWLPLQH� P}MXE� DDVWDULQJVHOW� MQH�� � QLQJ� RPDYDG� HULQHYDLG� LQYHVWHHULPLV�� MDNlLGXNXOX�NDUDNWHULVWLNXLG�
1}XGOXVH�SURJQRRVLPLVH�S}KLSUREOHHPLGHNV�RQ�x /}SSNDVXWXVH� MXKWLPLVH� DELQ}X� PDMDQGXVOLN� NDVX� WDUELMDOH� �� QlLWHNV� WDVXYXVDHJ�� .XLJLPDMDQGXVOLNXG� QlLWDMDG� SROH� DLQVDG� P}MXWHJXULG� O}SSNDVXWXVH� DELQ}X� SUDNWLNDVVHMXXUGXPLVHO��RQ�QDG�VLLVNL�SHDDHJX�DODWL�N}LJH�ROXOLVHPDWHNV�x ,JD� O}SSNDVXWXVH� MXKWLPLVH� DELQ}X� SUDNWLNDVVH� MXXUGXPLVH� W}HQlROLQH�PllU�� 6HH� ROHQHEVHOOLVWHVW� WHJXULWHVW�� QDJX� WDUELMD� PDMDQGXVOLN� WXOX�� P}MX� WDUELMD� HOXVWLLOLOH�� UHNODDP�WXUXQGXV�MPV�x (OHNWULWDUELPLVH�VXPPDDUVH�PXXWXVH�DUYXWDPLQH�O}SSNDVXWXVH�MXKWLPLVH�WXOHPXVHO�
1b,'(� 9DDWOHPH�Q}XGOXVH�SURJQRRVL�OLKWVXVWDWXG�QlLWH�EDDVLO�
(OHNWULHWWHY}WH� SODDQLE� VXYLVH� NRRUPXVWLSX� YlKHQGDPLVHNV� NlLYLWDGD� HIHNWLLYVHWH� ROPHNRQGLWVLR�QHHULGH� �� VRRMXVSXPSDGH� MXXUXWDPLVH� SURJUDPPL��2RGDWDNVH�� HW� WDUELMDG� RVWDYDG� ������ DVHQGXV��KLNXW� �V�W�� XXW� NRQGLWVLRQHHUL� YDQD� DVHPHO�� MD� ������ XXW� �KLNXW� DDVWDV�� (OHNWULHWWHY}WH� SDNXEWDUELMDWH�HUJXWDPLVHNV�KLQQDDODQGXVW��NXL�PDMDSLGDPLQH�VHDE��OHV�XXH�HIHNWLLYVHPD�NRQGLWVLRQHHUL�PLV�VllVWDE�DDVWDV������N:K�MD�YlKHQGDE�VXYLVW�NRRUPXVWLSSX�����N:�Y}UUD��8XV��KLN�RQ������NDOOLP�YDQDVW�W��ELVW���(HOQHYDG�XXULQJXG�QlLWDYDG��HW�RVWX�W}HQlRVXV�RQ�Y}UGHOLQH�WDVXYXVDMDJD��YW�WDEHO������

7DEHO����
(IHNWLLYVHPDWH�VHDGPHWH�RVWXW}HQlRVXVV}OWXYDOW�WDVXYXVDMDVW7DVXYXVDHJ��D 2VWX�W}HQlRVXV���

�����
���������

+LQQDDODQGXVH� SXXGXPLVHO� ROHNV� HIHNWLLYVHPD� NRQGLWVLRQHHUL� WDVXYXVDHJ� �Y}UUHOGHV� YlKHP�HIHNWLLYVHJD� �������������D� ����D6HO� MXKXO� ROHNV� YDVWDYDOW� WDEHOLOH� ���� HIHNWLLYVHPDWH� NRQGLWVLRQHHULGH� RVWX� W}HQlRVXV� �� ��

(OHNWULWDULLI� ROPHWDUELMDLOH� RQ� �� F�N:K�HOHNWULWRRWPLVH�PDUJLQDDONXOX�RQ���F�N:K�QLQJJHQHUHHULPLVH���OHNDQGH�MD�MDRWDPLVH�PDUJLQDDO�NXOX�RQ������N:ÂD��$UYXWDGD�RRGDWDY�NRRUPXVHYlKHQHPLQH� DDVWDV�� NXL� � HOHNWULHWWHY}WH� SDNXEKLQQDDODQGXVW�������HIHNWLLYVHPD�NRQGLWVLRQHHULRVWXNV�
/DKHQGXV�� (IHNWLLYVHPD� NRQGLWVLRQHHULNDVXWDPLVHO�VllVWDE�NOLHQW�DDVWDV�����N:K�Í ����F�N:K� ������D
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.XL�HOHNWULHWWHY}WH�SDNXE�KLQQDDODQGXVW��������RQ�NOLHQGLOH�WDVXYXVDHJ�������������D� ����DPLV�DQQDE�RVWX�W}HQlRVXVHNV�������6HHJD�RQ�HIHNWLLYVHPDWH�NRQGLWVLRQHHULGH�P��JL�HHOGDWDY�NDVYWlQX�KLQQDDODQGXVHOH ������������Â���������������� �������WN6HO�MXKXO�VXYLVH�NRRUPXVWLSX�RRGDWDY�YlKHQHPLQH�����Â���� ������0:(OHNWULHWWHY}WWH�NXOX�VHOOLVHNV�WLSSNRRUPXVH�YlKHQGDPLVHNV�QlLE�ROHYDW������������N:� �������N:6HH� WXOHPXV� QlLE� YlJD� DWUDNWLLYQH� WHLVWH� UHVVXUVVLGHJD� Y}UUHOGHV�� 6LLVNL� SROH� VLLQ� DUYHVWDWXG� N}LNLNXOXVLG��(OHNWULHWWHY}WWH�N}LNL�NXOXVLG�DUYHVWDGHV�VDDPH�LQYHVWHHULQJX��OLKW��WDVXYXVDMDNV�����D��(QHUJLD�VllVW��� �����N:K�Â�������N:K� ����9}LPVXVH�VllVW� ����N:�Â������N:ÂD� ����(OHNWUL�P��JL�YlKHQHPLQH� �����N:K�Â��������N:K� � �������������������������3XKDV��QHWR�NRNNXKRLG ����,QYHVWHHULQJXG �����/LKWWDVXYXVDHJ� ������������� � ����D
.XL�HOHNWULHWWHY}WH�UDKDVWDE�LQYHVWHHULQJXW��QLQJ�DDVWDQH�S�VLHUDOGLVWH�PllU�LQYHVWHHULQJXWHOW�RQ����� VLLV� RQ� DDVWDVHG� NDSLWDOLNXOXG� �LQYHVWHHULQJXVW� WLQJLWXG� S�VLNXOXG�� ����� �� QLQJ� VHHJDHOHNWULHWWHY}WH�NDRWDE�LJD�VXEVLGHHULWXG�NRQGLWVLRQHHULPLVVHDGPH�NRKWD�������������� ������.XL�HOHNWULHWWHY}WH�NDRWDE�UDKD��KH�NOLHQWLGH�NODVVL�WHHQLQGDPLVHO��VLLV�WHPD�VLVVHWXOHNXG�YlKHQHYDG�.RQWVHSWXDDOVHOW�� HWWHY}WWH� �OGLVHG� WDULLILPllUDG� KllOHVWDWDNVH� WDJDQWMlUJL� MlUMHNRUGVHO� WDULLILGHUHJXOHHULPLVHO��QLL�HW�XXWH�WDULLILGH�EDDVLO�VDDNV�HWWHY}WH�NlWWH�RPD�UHJXOHHULWXG�WXOHPL��7XOHPXVHNVRQ��HW��KWH�WDUELMDWH�JUXSSL�VXEVLGHHULWL�WHLVWH�NOLHQWLGH�SRROW�
6HHJD� �� NXL� HWWHY}WH� HL� SDNXNV� KLQQDDODQGXVW�� VLLV� P��GDNV� YlJD� YlKH� HIHNWLLYVHPDLGNRQGLWVLRQHHUH�� 7HLVHVW� N�OMHVW�� NXL� HOHNWULHWWHY}WH� SDNXE� VXXUW� KLQQDDODQGXVW�� RQ� OlELP��N� VXXU�NXLG�HOHNWULHWWHY}WH�NDRWDE�UDKD�
3��DPH� Q��G� KLQQDWD�� NDV� N}UJHIHNWLLYVHWH� NRQGLWVLRQHHULGH� MXXUXWDPLVH� SURJUDPP� RQ� KHD� NRJX�KLVNRQQD�YDDWHYLQNOLVW�Y}L�PLWWH��V�W��NDV�VHOOH�SURJUDPPL�WXOHPXVHNV�RQ��OGLQH�NDVX�Y}L�PLWWH"
(OHNWULHWWHY}WWH� KLQQDDODQGXV� MD� P��JLWXOHP� RQ� DLQXOW� PDNVHG� �KHVW� PDMDQGXVVHNWRULVW� WHLVH� HJDP}MXWD� �OGLVW� VRWVLDDO�PDMDQGXVOLNNX� WXOX�� 6HHJD� SHDNV� ROHPD� HVLPHVHNV� VDPPXNV� �KLVNRQGOLN�PDMDQGXVOLNX�SXKDVWXOX�DUYXWXV�

7XOX�HQHUJLD�VllVWXVW �����N:K�Í �������N:� � ����7XOX�Y}LPVXVH�VllVWXVW ����N:�Í �����N:� � ����.RJXVllVW �����,QYHVWHHULQJ� �����7DVXYXVDHJ� �������������� � ����D
6HHJD�NRJX��KLVNRQQDOH�ROHNV�WDVXYXVDHJ�����D�
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(HOGDPH��HW�HWWHY}WWH�KLQQDDODQGXV�RQ�KllOHVWDWXG�QLL��HW�NOLHQW�VDDYXWDE�WDVXYXVDMD�����D��.RUUDWHVDUYXWXVW�NOLHQGL� MDRNV��VDDPH��HW� WDVXYXVDHJ�����D��VDDYXWDWDNVH�KLQQDDODQGXVH������SXKXO��6HOOLQHKLQQDDODQGXV�WDJDE�ND�HOHNWULHWWHY}WWHOH�WDVXYXVDMD�����D��QLQJ�DDVWDVH�SXKDVWXOX�����DÂ�KLN��6HOOLVHWDVXYXVDMD� SXKXO� RQ� RVWX� W}HQlRVXV� ��� �� H�� ������ VHDGHW� DDVWDV�� 6HH� YLLE� NRRUPXVPDNVLPXPLYlKHQHPLVHOH�����0:�Y}UUD�

.OLHQGL�DUYDWHV�Y}LNV�KLQQDDODQGXVH� VXXUXVHNV�ROOD������� �� VLLV�RQ�HOHNWULHWWHY}WWH�SXKDVWXOX�QXOO�VDPDV� DJD� N}LN� WHPD� NXOXG� VDDYDG� NDHWXG�� 6DPDV� �KLVNRQGOLNXVW� YDDWHYLQNOLVW� LJD� P��GXGHIHNWLLYQH�NRQGLWVLRQHHU�DQQDE�WXOX��6HHJD���PLGD�URKNHP�QHLG�VHDGPHLG�RVWHWDNVH��VHGD�VXXUHP�RQ�KLVNRQGOLN�WXOX��6HH�ROHNV�DUJXPHQW�������VH�KLQQDDODQGXVH�NDVXNV�
1lHPH��HW�KLQQDDODQGXVH�VXXUXVH�PllUDPLQH�SHDNV�K}OPDPD�N}LNL�DVSHNWH� ��QLL�NOLHQGL�� HWWHY}WWHNXL�NRJX��KLVNRQQD�WXOXVLG��(W�WRLPLNV�ORRPXOLN�WXUJ��SHDNV�LJD�RVDSRRO�VDDPD�WHDWXG�SXKDVWXOX�
7RRGXG� QlLWHV� ROL� PDUJLQDDOQH� WRRWPLVNXOX� VXXUHP� NHVNPLVHVW� WRRWPLVNXOXVW�� 2OHWDPH� DJD�� HWWRRWPLVH�PDUJLQDDONXOX� RQ� YlLNVHP� NHVNPLVHVW� �� �� F�N:K�� 9}LPVXVH� OLVDPLVH�PDUJLQDDOQH� NXOXROJX������N:ÂD����+XYLSRROWH�WXOXG�����VHO�MXKXO�KLQQDDODQGXVH�SXXGXPLVHO�.OLHQW (WWHY}WH hKLVNRQG7XOX�HQHUJLDVllVWXVW7XOX�Y}LPVXVH�YlKHQHPLVHVW(OHNWULP��JL�YlKHQHPLQH1HWRWXOX�VllVWXVW,QYHVWHHULQJXG7DVXYXVDHJ,QYHVWHHULQJX�S�VLHUDOGLVHG�DDVWDV3XKDVWXOX
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(OHNWULHWWHY}WWH�WXOX��WXK�� 2VWX�W}HQlRVXV���

.OLHQGL�RVWXW}HQlRVXV

(HOGDPH��HW�YDULHHULPH�HOHNWULHWWHY}WWHSRROW� SDNXWDYDW� KLQQDDODQGXVW�� QDJXQlLGDWXG�MRRQLVHO�����
(OHNWULHWWHY}WWH�WXOX�Y}UGXE�WXOXJD��KHVHDGPH� NRKWD� NRUUXWDWXG� P��GXGVHDGPHWH�DUYXJD��.XL�KLQQDDODQGXV�RQYlLNH�� RQ� NOLHQGL� WDVXYXVDHJ� SLNN� MDRVWX�W}HQlRVXV�PDGDO��6LLVNL�RQ�HOHNW�ULHWWHY}WWH�WXOX��KH�VHDGPH�NRKWD�VXXU�+LQQDDODQGXVH� VXXUHQGDPLVHO� RVWXW}HQlRVXV�VXXUHQHE��NXLG�HWWHY}WWH�WXOX�KH�VHDGPH�NRKWD�YlKHQHE��6HHJD�HN�VLVWHHULE� WHDWXG� KLQQDDODQGXV�� PLOOHSXKXO� HWWHY}WWH� SXKDVWXOX� RQ� PDNVL�PDDOQH�� 7RRGXG� QlLWHV� RQ� VHH� XPEHV�����
6HHJD� RQ� HOHNWULHWWHY}WWHO� ROHPDV� VWLL�PXO� HUJXWDGD� HIHNWLLYVHWH� NRQGLWVLR�QHHULGH�RVWX�KLQQDDODQGXVH�DELO�
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1DJX�QlHPH��VHO�MXKXO�RQ�WDVXYXVDHJ��KLVNRQQDOH��DJD�ND�NOLHQGLOH�N�OODOW�SLNN��HOHNWULHWWHY}WH�DJDNDRWDE� UDKD�� hOGLQH� �KLVNRQGOLN� WXOX� RQ� VLLVNL� SRVLWLLYQH�� 6HHJD� DQQDE� RVWX� VWLPXOHHULPLVHSURJUDPP� LJDO� MXKXO� WXOX� �KLVNRQQDOH�� (OHNWULHWWHY}WH� NDQQDE� DJD� NDKMX� HJD� RPD� IRQGLKLQQDDODQGXVH�SDNNXPLVHNV���QHHG�WXOHNV�NDWWD�WHLVWH�NOLHQWLGH�DUYHO��.OLHQGL� WXOX�RQ�VXXUHP�NRJX�KLVNRQQD� WXOXVW� QLQJ� VHH� }LJXVWDE� KLQQDDODQGXVH� SXXGXPLVW�� 6HHJD� HOHNWULHWWHY}WH� YDOLE� LOPVHOWYDULDQGL� PLWWH� HUJXWDGD� VllVWX� QLQJ� PLWWH� GHIRUPHHULGD� YDEDWXUJX� KLQQDDODQGXVHJD�� (IHNWLLYVHWHNRQGLWVLRQHHULGH�RVWX�W}HQlRVXV�RQ�VHO�MXKXO�����
/}SXNV�� HHOGDPH�� HOHNWULHWWHY}WWH� HQHUJLDWRRWPLVH� PDUJLQDDONXOX� RQ� ����� F�N:K� MD� Y}LPVXVHODLHQGDPLVH�PDUJLQDDONXOX�RQ������N:ÂD��6HO�MXKXO��KLVNRQGOLN�WXOX�

7XOX�HQHUJLD�VllVWXVW� �����N:K�Í ���������N:K� ������7XOX�Y}LPVXVH�VllVWXVW ����N:�Í �����N:� �������.RJX�VllVWXWXOX ������,QYHVWHHULQJ ��� �7DVXYXVDHJ� ������������� � ������D,QYHVWHHULQJX�S�VLHUDOGLVHG�DDVWDV ������Í ����� �������hKLVNRQQD�SXKDVWXOX ��������
6HHJD� DQWXG� MXKXO� HIHNWLLYVHWH� NRQGLWVLRQHHULGH� MXXUXWDPLVH� SURJUDPP� HL� WRR� �OGLVW� WXOX�� 6LLVNLY}LYDG� PDMDSLGDPLVHG� OHLGD�� HW� XXHG� NRQGLWVLRQHHULG� RQ� QHLOH� NDVXOLNXG�� NXQD� QHQGH� RWVXVWXVHGS}KLQHYDG�NHVNPLVWHO�P��JLKLQGDGHO��PLWWH�DJD�PDUJLQDDONXOXGHO�
7RRGXG� QlLWHV� YDDWOHVLPH� OLKWVXVWDWXG� PDMDQGXVOLNNX� DQDO��VL�� HW� LOOXVWUHHULGD� WXUX� SURJQRRVLNRQWVHSWVLRRQL��$QDO��VLGHV�HHOGDVLPH�DQWXNV�V�VWHHPL�DVHQGXVY}LPVXVH�PDNVXPXVH�NRQVWDQWVHNV�7HJHOLNXOW� DJD� VHH� PXXWXE� V}OWXYDOW� O}SSNDVXWXVH� MXKWLPLVH� MD� WRRWPLVH� SURJUDPPLGH� HOOX�UDNHQGDPLVH� PllUDGHVW�� � /LVDNV� �� VLLQ� XXULVLPH� DLQXOW� �KWH� DMDPRPHQWL�� 7HJHOLNXOW� PXXWXYDGY}LPVXVH� DVHQGXVNXOXG� PlUJDWDYDOW� DMDV�� S}KMXVWDGHV� VHHJD� WDUELPLVH� MXKWLPLVH� SURJUDPPLPDMDQGXVOLNH� QlLWDMDWH�PXXWXPLVH��5HDDOVHWH� XXULQJXWH� SXKXO� RQ� YDMD� VLPXOHHULGD� HOHNWULHWWHY}WWHPLWPHDDVWDVW�WHJHYXVW��UDNHQGDGHV�DMDOGDPLVW�MD�ILQDQWVWHJHYXVH�LPLWHHULPLVW�
�������0}MXG�HOHNWULHWWHY}WWHOH
6HH�VHJPHQW��YW��MRRQ�������NRRVQHE�NROPHVW�DUYXWXVHWDSLVW�x 6RELWDGD� NRRUPXVH� SURJQRRV� Q}XGOXVH� MXKWLPLVH� SURJUDPPLJD�� V�W�� NRUULJHHULGDNRRUPXVH� SURJQRRVL�� DUYHVWDGHV� NOLHQWLGH� WDUELPLVH� PXXWXVW� Q}XGOXVH� MXKWLPLVHSURJUDPPL�MXXUXWDPLVHO�x .RRVWDGD�NRRUPXVH�PXGHO�NlLGX�VLPXOHHULPLVHNV���QLL�JHQHUHHULPLVH���OHNDQGH�MD�MDRWXVHWDVDQGLO��0XGHO�DUYHVWDE�Q}XGOXVH�MXKWLPLVH�SURJUDPPL�P}MX�NRRUPXVH�LVHORRPXOH�x .RRVWDGD��KWQH� ILQDQWVPXGHO�NRRV�NRRUPXVH�YDMDOLNH� DQGPHWHJD� WDULLILGH� DQDO��VLNV� MDWDUELMDWH�NODVVLILWVHHULPLVHNV�
7HDWXG�O}SSNDVXWXVH�VWUDWHHJLD�P}MX�KLQGDPLVHNV�WRRWMDOH�Y}LE�NDVXWDGD�WDYDOLVL�WRRWPLVH�SODQHHUL�PLVH�PHHWRGHLG�� 1}XGOXVH� MXKWLPLQH� DYDOGDE�P}MX� QHOMDOH� WRRWMDSRROVHOH� YDOGNRQQDOH� �� JHQHUHH�ULPLVHOH���OHNDQGHOH��MDRWDPLVHOH�MD�PXXGHOH�WHJHYXVWHOH��³0XXG�WHJHYXVHG´�K}OPDYDG�VHNXQGDDUVHWlULWHJHYXVW�� 1lLWHNV�� JDDVL� lUL� NRPELWRRWPLVH� HWWHY}WWHV� V}OWXE� VXXUHVWL� VRRMXVSXPSDGHNDVXWXVHOHY}WXVW�UXXPL�N�WWHLNV�
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*HQHUHHULPLVH�SODQHHULPLVHO�RQ�NROP�S}KLIXQNWVLRRQL��W||NLQGOXVH�KLQGDPLQH�MD�DUYHVWDPLQH��NlLGXVLPXOHHULPLQH� QLQJ� LQYHVWHHULPLVNXOXGH� OHLGPLQH�� 7||NLQGOXVH� DQDO��VLO� RQ� ROXOLQH� DUYHVWDGDQ}XGOXVH� MXKWLPLVH� P}MX� WDUELPLVH� VHVRRQVXVHOH�� 1lLWHNV�� ROJX� HIHNWLLYVHWH� NRQGLWVLRQHHULGHMXXUXWDPLVH�SURJUDPPL�WXOHPXVHNV�NRRUPXVH�YlKHQHPLQH�����0:�Y}UUD�NROPH�VXYHNXX�MRRNVXO�6HO� MXKXO� HNYLYDOHQWQH� WRRWPLVY}LPH�NUHGLLW� �V�W�� Y}LPVXV��PLOOH� LQVWDOOHHULPLVH� Y}LE� HGDVL� O�NDWD�PLOOH� Y}LE� GHPRQWHHULGD� MD� lUD� P��D�� W||NLQGOXVH� VHLVXNRKDOW� Y}LE� ROOD� XPEHV� ���� 0:�� NXLV�VWHHPLV�RQ�VXXU�VXYLQH�NRRUPXVPDNVLPXP�Y}L�DLQXOW�XPEHV����0:�HQDP�YlKHP�Y}UGVH�VXYLVHMD�WDOYLVH�NRRUPXVWLSX�SXKXO��6HGD�VHHMXXUHV�HHOGXVHO��HW�O}SSNDVXWXVH�MXKWLPLVH�W||NLQGOXV�RQ������� .XQD� P}QHG� O}SSNDVXWXVH� MXKWLPLVH� YDULDQGLG� V}OWXYDG� YDVWDYDWH� HOHNWURRQVHWH� Y}LPHKKDDQLOLVWH�VHDGPHWH�W||VW��WXOHE�NDVXWDGD�VRELYDW�VXQGVHLVX�PllUD�HNYLYDOHQWL�
/lKLPLQHYLN� MD� WXOHYLNXSURMHNWVLRRQLG� QlLWDYDG�� HW� HOHNWULV�VWHHPL� NDSLWDOLNXOXGHVW� ODQJHE� ��� �HOHNWULMDDPDGHOH��������OHNDQGHOH�MD������MDRWDPLVHOH��.XLJL��OHNDQGH�NHVNPLQH�SDQXV�RQ�VXKWH�OLVHOW�YlLNH��Y}LE�Q}XGOXVH�MXKWLPLVHVW�WXOHQHY�Y}LPVXVH�NUHGLLW�WDJDGD�WXOX��PLV�PRRGXVWDE����������OGLVHVW� WXOXVW��hOHNDQGHV�VWHHPL�SODQHHULPLQH�RQ� VHRWXG� DHJDQ}XGYDWH�S�VLVHLVXQGLWH�� VWDELLOVXVHMD�O�KLVYRROXGH�DUYXWXVWHJD�QLL�QRUPDDOWDOLWOXVHV�NXL�KlLULQJXROXNRUGDGHV��6HHW}WWX�NDVXWDWDNVH�VLLQVDJHOL�OLJLNDXGVHLG�PHHWRGHLG��PLV�NRUUHOHHULYDG��OHNDQGHNXOXG�YDVWDYDWH�NXOXGHJD�HOHNWULMDDPDGHV�
-DRWXVV�VWHHPL� NXOXWXVHG� SLNDDMDOLVHV� SHUVSHNWLLYLV� DUYXWDWDNVH� WDYDOLVHOW� NRUUHODWVLRRQLPXGHOLWHDELO�� 1HHG� PXGHOLG� Y}LYDG� S}KLQHGD� ROPH�� Y}L� NRPPHUWVNRRUPXVH� NDVYX� PXGHOLWHO�� NRRUPXVHRRGDWDYDWHO�NDUDNWHULVWLNXWHO�MD�NHVNPLVWHO�P��JLQlLWDMDWHO�
1}XGOXVH� MXKWLPLVH� P}MX� MDRWXVV�VWHHPLOH� Y}LE� ROOD� N�OODOW� PlUJDWDY�� hKHNV� S}KMXVHNV� RQMDRWXVV�VWHHPL� NRRUPXVWLSX� QLKXWDWXV� �� ������ WXQGL� KLOMHP� V�VWHHPL� VXPPDDUVH� NRRUPXVHPDNVLPXPLVW� �HULWL� ROPHNRRUPXVH� SXKXO��� 6HHJD� Q}XGOXVH� MXKWLPLVH� DELQ}XG�� PLV� YlKHQGDYDGV�VWHHPL� NRRUPXVH� WLSSX� WlQX� WDUELPLVH� QLKNXPLVHOH� P}QH� WXQQL� Y}UUD�� Y}LYDG� VXXUHQGDGDMDRWXVV�VWHHPL�NRRUPXVWLSSX�
�������(OHNWULHWWHY}WWH�ILQDQWVNlLWXPLQH
(QHUJLDHWWHY}WWH� WUDGLWVLRRQLOLVHNV�HHVPlUJLNV�RQ�YDUXVWDGD� WDUELMDLG� W||NLQGODOW�PDGDODWH� WRRWPLV�NXOXGH�MXXUHV��6DPDV�Y}LE�DJD�HWWHY}WWH�ILQDQWVROXNRUUDOH�ROOD�NDVXOLN�O}SSNDVXWXVH�WHHQXVWH�RVXWD�PLQH�� 6HOOHV� RVDV� RQ� Q}XGOXVH� MXKWLPLVHO� ULGD� NDVXOLNNH� ILQDQWVDODVHLG� RPDGXVL�� 7D� Y}LE� ROODPDMDQGXVOLNXOW� DWUDNWLLYQH� MD� VDPDV� YlKH� NDSLWDOLLQWHQVLLYQH� QLQJ� Y}LE� HGDVL� O�NDWD� JHQHUHHULYDY}LPVXVH�MD�HGDVWXVY}LPH�VXXUHQGDPLVH�SLNDNV�DMDNV�
.RPSOHNVQH�ILQDQWVDQDO��V�SHDNV�KLQGDPD��OH�OGLVHLG� WRRWPLVNXOXVLG� �NU�N:K�� LJD�Q}XGOXVH� MXK�WLPLVH� VWVHQDDULXPL� MDRNV�� 3DOMXGH� WHHQLQGXVNXOXGH� DQDO��VL� PXGHOLWH� SXKXO� HOHNWULHWWHY}WWHYDVWDYDG� NXOXG� DGUHVVHHULWDNVH� YDVWDYDWHOH� WDUELMDNODVVLGHOH�� 7HHQLQGXVNXOXGH� DUYXWXV� Y}LES}KLQHGD�PDUJLQDDO��Y}L�NHVNPLVWHO�NXOXGHO��(GDVL�DUYXWDWDNVH�NHVNPLVHG�WDULLILPllUDG��PLOOH�DOXVHOWRLPXE�WDULLILGH�GHWDLOLVHHULPLQH��HQHUJLD���Y}LPVXVH��MD�WHHQXVPDNVX�WlSVXVWDPLQH��
,QWHJUDDOVH� WRRWPLVH�Q}XGOXVH� SODDQL� ILQDQWVDQDO��VLO� WXOHNV� KLQQDWD� HOHNWULHWWHY}WWH� WXOX� PLWPHY}LPDOLNX� YDULDQGL� SXKXO�� QDJX� HUJXWDYDG�PDNVHG� WDUELMDLOH� VllVWX� HHVW�� HQHUJLD� RVW� W||VWXVOLNXOWNRRVWRRWMDOW��NDPSDDQLDG�WLSXYlOLVH�HQHUJLDWDUELPLVH�HGHQGDPLVHNV�MQH��3ODQHHULPLVH�SURWVHGXXU�RQWDYDOLVHOW� O}KHVWDWXG� O}SSNDVXWXVH� RSWLPHHULPLVHNV�� PLOOHOH� MlUJQHE� RSWLPDDOVH� WRRWPLVSODDQLNRRVWDPLQH�� /}SSNDVXWXVH� SODQHHULPLQH� DOJDE� HOHNWULWDULLILGH�� HUJXWXVPDNVHWH� MD� NRRUPXVHMXKWLPLVH� SROLLWLND� HHOGDPLVHJD�� 7DJDVLVLGH� DKHOD� NDXGX� VRELWDWDNVH� QHHG� HHOGXVHG� HWWHY}WWHWRRWPLVSODDQLJD��.RNNXY}WWHV� RQ� WHJHPLVW� LWHUDWLLYVH� ODKHQGXVSURWVHGXXULJD�� 7DYDOLVHOW� SLLVDE� ���LWHUDWVLRRQLVW�
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�������5LVNL�MD�MXKXVWH�DQDO��V
(OHNWULHWWHY}WWH� WRRWPLVRWVXVHG� RQ� WUDGLWVLRRQLOLVHOW� VXXQDWXG� HOHNWULWDULLILGH� PLQLPHHULPLVHOH�VlLOLWDGHV� HOHNWULYDUXVWXVH� YDMDOLNX� WllNLQGOXVH� MD� HWWHY}WWH� DGHNYDDWVH� ILQDQWVNlLWXPLVH��0XXGHNVDVSHNWLGHNV�� PLV� P}MXWDYDG� RWVXVWXVL�� RQ� SLND�� MD� O�KLDMDOLVWH� NXOXGH� PLQLPHHULPLQH�� NRKDOLNXGPDMDQGXVOLNXG� WLQJLPXVHG�� ILQDQWVDODVHG�� |NRORRJLOLVHG� MD� UHJXODWLLYVHG� SUREOHHPLG�� NOLHQWLGHHOXVWLLOL�PXXWXV�MQH�
2SWLPDDOVH� DUHQJXSODDQL� YlOMDVHOJLWDPLVHNV� WXOHE� YlOMD� W||WDGD�PLWX� Y}LPDOLNX� YDULDQWL� HULQHYDWHQ}XGOXVH�MXKWLPLVH�SURJUDPPLGHJD��1HLG�WXOHE�VLLV�DQDO��VLGD��ODO�NLUMHOGDWXG�YLLVLO�QLQJ�RPDYDKHOY}UUHOGD�� 7XOHPXVHNV� Y}LE� ROOD� �NV� RSWLPDDOQH� SODDQ�� NXLG� WDYDOLVHOW� WHDWXG� RSWLPXPL� OlKHGDVWHSODDQLYDULDQWLGH�KXON�
(OHNWULHWWHY}WHWHV�RQ�LQWHJUDDOVHWH�Q}XGOXV�WRRWPLVSODDQLGH�RWVXVWXVHG�VHRWXG�YlJD�VXXUWH�UDKDGHJD��VXXUWH� HWWHY}WHWH� SXKXO� Y}LYDG� VXPPDG� XODWXGD� PLOMDUGLWH� NURRQLGHQL�� 6HOOLVHLG� VXXUWH� NXOXGHJDVHRWXG�RWVXVWXVL� WXOHE�WDYDOLVHOW� WHKD�SHULRRGLOLVHOW��(WWHY}WWH� MXKWLGHO�SHDE�ROHPD�VHOJH�SLOW� VHOOLVWHWRKXWXWH�NDSLWDOLNXOXGHJD�VHRWXG�ULVNLGHJD��6HHW}WWX�WXOHE�NRRVWDGD�SDOMX�VWVHQDDULXPH�MD�VRRULWDGDPLWPHLG�WXQGOLNNXVH�DQDO��VH�KLQGDPDNV�ULVNH�MD��KH�Y}L�WHLVH�PllUDPDWXVH�P}MX�
0llUDPDWXVWH� DQDO��V� SHDNV� DOJDPD� Y}WPHWHJXULWH� YlOMDVHOJLWDPLVHVW�� 1HHG� WHJXULGLVHORRPXVWDWDNVH�QHQGH�P}MX�PDWHPDDWLOLVH�RRWXVHJD�MD�HVLQHPLVH�W}HQlRVXVHJD��6�QGPXVWH�MDRNV�PLOOHGH� VXXUXVH� � MD� W}HQlRVXVH� NRUUXWLV� RQ�PlUJDWDY�� NRRVWDWDNVH� NRUULJHHULYDWH� WHJHYXVWH� SODDQ�9lLNHVH� � P}MXJD� MD� YlLNHVH� W}HQlRVXVHJD� ROXNRUUDG� MlHWDNVH� HGDVLVHVW� YDDWOXVHVW� N}UYDOH�.RUULJHHULYDW� SODDQL� UDNHQGDWDNVH� NRKH� YDVWDYD� ROXNRUUD� LOPQHPLVHO� HHVPlUJLJD� PRGLILWVHHULGDRSWLPDDOVHW� DUHQJXSODDQL� QLL�� HW� LOPQHQXG� V�QGPXVH� QHJDWLLYVHW� P}MX� Y}LPDOLNXOW� YlKHQGDGD�6HHMXXUHV�YlOMD�YDOLWXG�RSWLPDDOVHW�SODDQL�PXXGHWDNVH�NRRVN}ODV�NRUULJHHULYD�WH��SODDQL�GH�JD�QLL��HWYDVWDYD� ROXNRUUD� LOPQHPLVHO� ROHNV� NRKHVHOW� Y}LPDOLN� N�OODOW� OLKWVDOW� VRELYDW� NRUULJHHULYDW� SODDQLUDNHQGDGD�
6HHJD� NRUULJHHULYDWH� WHJHYXVWH� SODDQ� P}MXWDE� RSWLPDDOVHW� SODDQL� LVHJL� VLLV�� NXL� YDDGHOGDYDWV�QGPXVW� HL� HVLQH�� 6HOOH� WXOHPXVHO� DQWXG� SODDQ� HL� SUXXJL� ROOD� HQDP� RSWLPDDOQH�� 6HHW}WWX� RQ� YDMD�PEHUKLQQDWD� ND� WHLVHG� SODDQLYDULDQGLG� QLQJ� XXHVWL� OHLGD� RSWLPDDOQH�� 3}KMDOLNXPDOW� YDDGHOGDNVHSODQHHULPLVW�PllUDPDWXVH�WLQJLPXVWHV�SWN����
.RNNXY}WWHV� YDDWOHVLPH� VLLQ� SXQNWLV� LQWHJUDDOVH� Q}XGOXVH�WRRWPLVH� SODQHHULPLVH� �OGLVWIRUPXOHHULQJXW�� 6}OWXYDOW� NRQNUHHWVHVW� UDNHQGXVHVW� Y}LE� RVD� VDPPH� ND� lUD� MlWWD�� 7lQDSlHYDO� RQLQWHJUDDOQH�SODQHHULPLQH�XVDOGXVYllUVH�YlKLPNXOX�SODQHHULPLVH�S}KLOLVHNV�PHWRRGLNDNV�
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2OJX� LQWUHVVLPllU� �DMDOGXVPllU� �� SUHVHQW�ZRUWK� UDWH�������KWOXVWDWXG�S�VLHUDOGLVWH��NDSLWDOL�NXOX��PllU����MD�SODQHHULPLVSHULRRG����D��9}LPDOLNHNV� ODLHQGXVDOWHU�QDWLLYLGHNV� RQ� JDDVLWXUELLQLGH� QLQJ� V|H�� MD� NRPEL�DJUHJDDWLGH� OLVDPLQH� MD� Q}XGOXVH� MXKWLPLQH�� %DDV�YDULDQGLV�OLVDWDNVH�����0:�NLYLV|HDJUHJDDWH������0:NRPELDJUHJDDWH� MD� ���� 0:� JDDVLWXUELLQH�� 6HOOLVHYDULDQGL�NXOXG�ROLG������0��



1®8'/86(�-8+7,0,1(

� 3��5DHVDDU�����

��
.RRUPXVH�MXKWLPLVH�Yl l UWXV� �����0�� ����� � N:�����0� ����� � N: u  



1®8'/86(�-8+7,0,1(

� 3��5DHVDDU�����

��
6DPDVXJXVHG�DUYXWXVHG�NRUGDPH�ND��OHMllQXG� UDNHQGXVYllUWXVWH����� ����� ���� MD�����0:� MDRNV�7XOHPXVHG�RQ�WRRGXG�MlUJQHYDV�WDEHOLV� 7DEHO����.RRUPXVH�MXKWLPLVH�YllUWXV%DDVYDU� ���0: ����0: ����0: ����0: ����0:$UHQJXSODDQL�Q��GLVYllUWXV��0�3RWHQWVLDDOQH�NXOXGH�VllVW��0�.RRUPXVH�MXKWLPLVH�SURJUDPPLNDSLWDOLNXOXGH�Q��GLVYllUXV������N:�SXKXO.RRUPXVH�MXKWLPLVH�YllUWXV���N:

������ ����������
���
���

����������
����
���

�����������
����
���

�����������
����
���

�����������
����
���

7DEHOLV�WRRGXG�WXOHPXVHG�RQ�JUDDILOLVHOW�HVLWDWXG�MRRQLVHO�����
9llUWXV�������D����0:������
������
������
���� �� ��� ��������������������������.RRUPXVH�MXKWLPLVH�XODWXV��0:-RRQ������ .RRUPXVH�MXKWLPLVH�YllUWXV�V}OWXYDOWMXKWLPLVH�XODWXVHVW

1DJX�MRRQLVHOW�QlKD��MXKWLPLVH�XODWXVHVXXUHQHGHV� �OH� ���� 0:� MXKWLPLVHYllUWXV� N:� NRKWD� ODQJHE�� 6HH� RQ�OGLVHOW� WDYDOLQH� �� PLQJL� WHKQRORRJLDXODWXVOLNXPDO� MXXUGXPLVHO� WHPDUDNHQGDPLVH�VXKWHOLQH�YllUWXV�ODQJHE�
�


