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� 6,66(-8+$786
������ DDVWDO� NXXOXWDWL� (HVWLV� YlOMD� NRROLGH� DUYXWLVHHULPLVH� ULLNOLN� SURJUDPP7LLJULK�SH�� 6HOOH� WXOHPXVHO� WRHWDWL� QHOMD� DDVWD� MRRNVXO� NRROH� LQIRWHKQRORRJLDPXUHWVHPLVHO�� DQWL� DUYXWLDODVW� DOJ}SHW� ���� (HVWL� }SHWDMDWHVW� QLQJ� WRHWDWL� DOJXSlUDVHHHVWLNHHOVH�}SSHWDUNYDUD�ORRPLVW�
������ DDVWDO� Y}HWL� YDVWX� 7LLJULK�SH� 3OXVV� SURJUDPPL� DUHQJXNDYD�� PLOOHV� WlKWVXVHOWWHLVH�SULRULWHHGLQD�RQ�YlOMD�WRRGXG�YLUWXDDO}SH��>�@
9LUWXDDO}SH� RQ� }SSHYRUP�� PLV� WRLPXE� ,QWHUQHWL� NRPPXQLNDWVLRRQL� Y}LPDOXVL� QLQJ}SSHPDWHUMDOLGH� HGDVWDPLVW� �KHQGDYDWH� WDUNYDUDV�VWHHPLGH� DELO��9LUWXDDO}SH�PXXWXVDNWXDDOVHNV�VHRVHV�,QWHUQHWL�OHYLNX�SODKYDWXVOLNX�NDVYXJD����QGDWH�NHVNHO�
.lHVROHYD� W||� HHVPlUJLNV� RQ� YlOMD� W||WDGD� YHHELS}KLVH� }SSHNHVNNRQQD� SURWRW��S(HVWL� �OGKDULGXVNRROLGHOH�� 3URWRW��EL� DOO� P}LVWDPH� O}SOLNXOW� YLLPLVWOHPDWDHNVSHULPHQWDDOVHW�UDNHQGXVW��PLGD�NDVXWDWDNVH�GLVDLQL�LGHHGH�WHVWLPLVHNV��>������@
��� 6LKWJUXSS.RGXDUYXWLG� MD� LQWHUQHWL�KHQGXV� RQ� (HVWLV� ODLDOGDVHOW� OHYLQXG�� VHHW}WWX� RQ� VLKWJUXSSYLUWXDDO}SSHOH� WlLHVWL� ROHPDV�� ��� MD� ��� NRROLDVWPHOH� SDNXE� SDOMX� HULQHYDLG� PDWHUMDOH0LNVLNHVH� }SSHNHVNNRQG�� 9DQHPDWH� NRROLDVWPHWH� SXKXO� VHOOLQH� �OH�HHVWLOLQHNHVNNRQG� SXXGXE�� NXLG� }SHWDMDWHO� RQ� Y}LPDOLN� OHLGD� VRELYDLG� }SSHPDWHUMDOH� MDSDNNXGD�YlOMD�RPDNRRVWDWXG�PDWHUMDOH�®SHWDMD�9}UJXYlUDYD�NDXGX�
.XQD� SDOMXGH� ��� NRROLDVWPH� YDOLNNXUVXVWH� SXKXO� SXXGXYDG� VRELYDG� HHVWLNHHOVHG}SLODVWHOH�NlWWHVDDGDYDG�}SSHPDWHUMDOLG��SHDYDG�SHGDJRRJLG�RWVLPD�Y}LPDOXVL��NXLGDVSDNNXGD� }SLODVWHOH� }SSHSURWVHVVL� WRHWDYDLG� PDWHUMDOH�� hKHNV� Y}LPDOXVHNV� RQPDWHUMDOLGH� DYDOGDPLQH� YHHELV�� NXLG� VHOOHNV� QDSLE� YDLG� DUYXWLNDVXWDPLVH� DOJNXUVXVHOlELQXG�}SHWDMDO�RVNXVL�
®SHWDMD�MDRNV�RQ�OLKWVDP�MD�NLLUHP�NDVXWDGD�YDOPLV�}SSHNHVNNRQGD��NXV�WHPD�UROOLNVRQ� YDLG� VLVX� OLVDPLQH�� 0DDLOPDV� RQ� SDOMX� HULQHYDLG� YHHELS}KLVHLG� }SSHNHVNNRQGL�PLOOHVW� WXQWXLP� RQ� :HE&7�� NXLG� HQDPDVWL� RQ� QHHG� P}HOGXG� N}UJNRROLGHVNDVXWDPLVHNV�� (W� }SSHNHVNNRQG� UDNHQGXNV� (HVWL� NRROLGHV�� SHDE� VHH� ROHPD� OLKWVDOWNDVXWDWDY� QLQJ� HHVWLNHHOVH� NDVXWDMDOLLGHVHJD�� .XQD� SUDHJX� VHOOLQH� (HVWLV� ODLHPDOW
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NDVXWDWDY� UDNHQGXV� SXXGXE�� W||WDWDNVH� DQWXG� W||� NlLJXV� YlOMD� (HVWL� NRROLGHOH� VRELYSURWRW��S�
��� 3UREOHHPL�S�VWLWXV.lHVROHY� W||� NlVLWOHE� (HVWL� �OGKDULGXVNRROLGHOH� VRELYD� OLKWVD� YHHELS}KLQH}SSHNHVNNRQQD� YlOMDW||WDPLVW�� 7||� NlLJXV� RWVLWDNVH� YDVWXVHLG� MlUJPLVWHOHN�VLPXVWHOH�

x 0LOOLVWH�NULWHHULXPLGH�MlUJL�KLQQDWD�YHHELS}KLVH�}SSHNHVNNRQQD�VRELYXVW�(HVWLNRROLGHOH"x 0LOOLVHLG� SUREOHHPH� Y}LE� HQQXVWDGD� ROHPDVROHYDWH� }SSHNHVNNRQGDGHNDVXWXVHOHY}WXO�(HVWL�NRROLGHV"x .XLGDV� WXOHNV� NXMXQGDGD� }SSHNHVNNRQG�� PLV� YDVWDNV� (HVWL� NRROLGHYDMDGXVWHOH"
6HOOH� S}KMDO� W||WDWDNVH� YlOMD� }SSHNHVNNRQQD� SURWRW��S� MD� YLLDNVH� OlEL� SURWRW��ELHYDOYDWVLRRQ�7DOOLQQD�/LOOHN�OD�*�PQDDVLXPL�}SLODVWH�MD�}SHWDMDWH�KXOJDV�
��� 7||��OHVHKLWXV3HDW�NLV� �� DQDO��VLWDNVH� NLUMDQGXVH� MD� YHHELPDWHUMDOLGH� S}KMDO� YLUWXDDOVHWH}SSHNHVNNRQGDGH�WHKQLOLVL��SV�KKRORRJLOLVL��VRWVLDDOVHLG�MD�SHGDJRRJLOLVL�DVSHNWH�QLQJW||WDWDNVH� YlOMD� NULWHHULXPLGH� V�VWHHP�� PLOOH� DOXVHO� KLQQDWD� }SSHNHVNNRQGDGHVRELYXVW�(HVWL�NRROLGHV�UDNHQGDPLVHNV�
3HDW�NLV� �� DQDO��VLWDNVH� ROHPDVROHYDG� YHHELS}KLVHLG� }SSHNHVNNRQGL� QLQJDQDORRJLOLVH� IXQNWVLRQDDOVXVHJD� YHHELUDNHQGXVL� WXJLQHGHV� HVLPHVHV� SHDW�NLV� SDLNDSDQGXG�NULWHHULXPLGHOH��3HDW�NL�WXOHPXVHQD�WXXDNVH�YlOMD�SUREOHHPLG��PLV�WDNLVWDYDGROHPDVROHYDWH�NHVNNRQGDGH�UDNHQGDPLVW�(HVWL�NRROLGHV�
3HDW�NLV� �� NLUMHOGDWDNVH� WXJLQHGHV� ROHPDROHYDWH� }SSHNHVNNRQGDGH� DQDO��VLWXOHPXVWHOH�YlOMDW||WDWDY�}SSHNHVNNRQQD�SURWRW��S�
3HDW�NLV� �� WXWYXVWDWDNVH� }SSHNHVNNRQQD� HYDOYDWVLRRQL� PHWRRGLNDW� QLQJ� WHKDNVHNRNNXY}WH�SURWRW��EL�IRUPDWLLYVH�HYDOYDWVLRRQL�WXOHPXVWHVW�
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� .5,7((5,80,'�9((%,3®+,67(®33(.(6..21'$'(�+,1'$0,6(.6
9HHELS}KLVWH� }SSHNHVNNRQGDGH� KLQGDPLVH� NULWHHULXPLG� RQ� NRRVWDWXG� NLUMDQGXVHDQDO��VL� S}KMDO�� .XQD� VRELYDW� WHUYLNOLNNX� NULWHHULXPLGH� NRPSOHNWL� HL� OHLGXQXG� RQDQDO��VL�S}KMDO�HULVWDWXG�QHOL�NULWHHULXPLGH�JUXSSL�
x 7(+1,/,6(' ±� �KLOGXYXV� (HVWL� NRROLGHV� HQDP� OHYLQXG� WDUN�� MDULLVWYDUDV�VWHHPLGHJD�

hKLOGXYXV ±� IXQNWVLRQDDO�NVXVH� Y}LPH� DUYHVWDWDYDWH� PXXGDWXVWHWD� UDKXOGDGDPLQJL�PllUDWOHWXG�OLLGHVH�Q}XGHLG��>�@
x 36h++2/22*,/,6(' ±�}SSHNHVNNRQQD�NDVXWDWDYXV

.DVXWDWDYXV�±�V�VWHHPL�NDVXWDMDOLLGHVH�DWULEXXW��PLV�QlLWDE�NXL�NHUJH�RQ�}SSLGDV�VWHHPL�Y}L� VHOOH� NRPSRQHQWH� NlVLWVHPD�� V�VWHHPL� VLVHQGHLG� HWWH� YDOPLVWDPD� MDYlOMXQGHLG�W}OJHQGDPD��>�@
x 25*$1,6$76,221,/,6(' ±�}SSHNHVNNRQQD�UDNHQGDWDYXV�(HVWL�NRROLGHV
x 3('$*22*,/,6(' ±�SHGDJRRJLOLQH�SDLQGOLNNXV
��� 7HKQLOLVHG�NULWHHULXPLG�}SSHNHVNNRQQD�KLQGDPLVHO-lUJQHYDWH�WHKQLOLVWH�NULWHHULXPLGH�NRRVWDPLVHO�RQ�HHVPlUJLNV�VHDWXG�}SSHNHVNNRQQDY}LPDOLNXOW� VXXU� �KLOGXYXV� NRROLGHV� QLQJ� }SHWDMDWH� MD� }SLODVWH� NRGXGHV� NDVXWDWDYDULLVWYDUD�MD�WDUNYDUDJD�
����� $OODODDGLPLVNLLUXV/HKHN�OMH� WHJHPLVHO� WXOHE� VHDGD� HHVPlUJLNV� ��� VHNXQGLOLVH� UHDJHHULPLVDMDVDDYXWDPLQH�� 6LLQMXXUHV� WXOHE� PHHOHV� SLGDGD�� HW� OHKH� PDKW� NRRVQHE� +70/� IDLOLPDKXVW�MD�N}LJL�VHOOH�SHDOH�ODHWDYDWH�IDLOLGH��SLOGLG��KHOLIDLOLG�MPV���NRJXPDKXVW�
+LQQDWHV�PDDLOPD�HQLPN�ODVWDWDYDLG�VDLWH�RQ�OHLWXG��HW�DYDOHKHN�OMH�PDKW�RQ�UHHJOLQDYDKHPLNXV������NXQL������N%��NXLG��DNWVHSWHHULWDY�RQ�ND�OHKHN�OJ�PDKXJD�NXQL�����N%��>�@
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(HVWL�ROXGHV�RQ�NRGXNDVXWDMD��KHQGXVNLLUXV�NDV������NXQL����NELW�V�PRGHPL�KHQGXVHY}L� ���� NELW�V� $'6/� QLQJ� NDDEHOPRGHPL�KHQGXVH� NRUUDO�� .RROLGH� SXKXO� WXOHEDUYHVWDGD� VHOOHJD�� HW� S�VL�KHQGXV�RQ� MDJDWXG�SDOMXGH� DUYXWLWH� YDKHO� QLQJ� VHHW}WWX� RQLJD�DUYXWL��KHQGXVNLLUXV�HUDOGL�Y}WWHV�WLKWL�DHJODVHP�NXL�PRGHPL�KHQGXVH�NLLUXV�
����� hKLOGXYXV�HULQHYDWH�EUDXVHULWHJD®SSHNHVNNRQG�SHDE�DUYHVWDPD�(HVWL�ROXGHJD��NXV�VXKWHOLVHOW�OHYLQXG�RQ�ND��±��DDVWDYDQXVHG� DUYXWLG�� PLOOHO� NDVXWDWDNVH� EUDXVHULWH� YDQHPDLG� YHUVLRRQH�� 6HHW}WWX� SHDEROHPD� WDJDWXG� WlLHOLN� �KLOGXYXV� ,QWHUQHW� ([SORUHU� MD� 1HWVFDSH� 1DYLJDWRU� ���� MDXXHPDWH� YHUVLRRQLGHJD�� ,QIRUPDWVLRRQ� SHDE� ROHPD� NlWWHVDDGDY� ND� YDQHPDWHEUDXVHULYHUVLRRQLGH�MD�PLWWH�JUDDILOLVH�EUDXVHULJD�/\Q[�
(W�WDJDGD��KLOGXYXV�HULQHYDWH�EUDXVHULWHJD�SHDE�}SSHNHVNNRQG�YDVWDPD�+70/�NHHOHVWDQGDUGLOH��+70/�NHHOHO� RQ�RQ�PLWPHLG�EUDXVHULVSHWVLLILOLVL� OLVDNlVNH��PLV� HL� YDVWD+70/�L� VWDQGDUGLOH�� /HKHN�OMH� YDVWDYXVW� +70/� NHHOH� VWDQGDUGLOH� Y}LPDOGDENRQWUROOLGD� QlLWHNV� :�� +70/� 9DOLGDWLRQ� 6HUYLFH� >��@�� �KLOGXYXVW� HULQHYDWHEUDXVHULWHJD�DJD�1HWVFDSH�:HE6LWH*DUDJH��>��@
hKLOGXYXVW�YlKHQGDYDG�PLWPHWH�K�SHUPHHGLXPL�OLVDY}LPDOXVWH�NDVXWDPLQH�QDJX�
x 3DQHHOLG ±�Y}LYDG�S}KMXVWDGD� DOJDMDWH�NDVXWDMDWH� MDRNV�SUREOHHPH� VDOYHVWDPLVHO�SULQWLPLVHO� QLQJ� OHKHN�OMH� OLVDPLVHO� EUDXVHUL� MlUMHKRLGMDVVH�� VDPXWL� Y}LE� WHNNLGDSUREOHHPH�EUDXVHUL�%DFN�QXSX�NDVXWDPLVHO��9DQHPDG�EUDXVHULG� MD�/\Q[� HL� WRHWDSDQHHOLGHJD�OHKHN�OJL�
x /DDGLOHKHG ±� ODDGLOHKHG� SDNXYDG� PXJDYDW� Y}LPDOXVW� KRLGD� NRJX� YHHELVDLGLNXMXQGXVH� NLUMHOGXV� �KHV� IDLOLV�� NXLG� OHYLQXG� EUDXVHULYHUVLRRQLG� HL� RPD� YHHOWlLHOLNNX� WRHWXVW� &66� VWDQGDUGLOH�� 1HWVFDSH� 1DYLJDWRULO� RQ� ODDGLOHKWHGH� WRHWXVWXQGXYDOW�Q}UJHP�NXL�,QWHUQHW�([SORUHULO��6HHW}WWX�WXOHE�MlOJLGD��HW�NDVXWDWDNV�YDLGEUDXVHULWH�SRROW�WRHWDWXG�&66�NHHOH�RVD��7XOHE�DUYHVWDGD�ND�Y}LPDOXVHJD��HW�NXLJLEUDXVHULYHUVLRRQ�WRHWDE�&66¶L�RQ�NDVXWDMD�&66¶L�WRHWXVH�YlOMD�O�OLWDQXG�
x 6NULSWLPLVNHHOHG ±� .DVXWDWDYDLP� VNULSWLPLVNHHO� -DYD6FULSW� SDNXE� Y}LPDOXVLOLKWVDWH� NDVXWDMDSRROVHWH� VNULSWLGH� NRRVWDPLVHNV�� PLV� Y}LPDOGDYDG� PXXWDOHKHN�OMHG� G�QDDPLOLVHPDNV� ±� ODDGLGD� SLOWH�� NRQWUROOLGD� YRUPH�� WXXD� HNUDDQLOHWHDWHNDVWH�MPV��-DYD6FULSWL�YLLPDVW�YHUVLRRQL�����VDDE�NDVXWDGD�EUDXVHULWHJD�DODWHV1HWVFDSH�1DYLJDWRU������ MD� ,QWHUQHW�([SORUHU������6HHW}WWX�RQ� ODLHPD��KLOGXYXVH



�
WDJDPLVHNV� P}LVWOLN� NDVXWDGD� -DYD6FULSWL� YHUVLRRQL� ���� �WRHWXV� DODWHV� ,(� MD� 11������>�����@�.DVXWDMDO�RQ�Y}LPDOXV�-DYD6FULSWL�WRHWXV�EUDXVHULV�YlOMD�O�OLWDGD�
-DYD6FULSWLJD�DQDORRJLOLQH�NHHO�RQ�0LFURVRIWL�SRROW�YlOMD� W||WDWXG�-VFULSW�� VDPXWLSDNXE� Y}LPDOXVL� NDVXWDMDSRROVHWH� VNULSWLGH� NRRVWDPLVHNV� 9%6FULSW�� NXLG1HWVFDSH¶L�SXKXO�RQ�VHOOH�WRHWXVH�WDJDPLVHNV�YDMD�LQVWDOOHHULGD�OLVDPRRGXO�
9HHELS}KLVHV� }SSHNHVNNRQQDV� VDDE� NDVXWDMDSRROVHLG� VNULSWLPLVNHHOL� HGXNDOWNDVXWDGD� QlLWHNV� OLKWVDWH� HQHVHNRQWUROOLNV� P}HOGXG� YDOLNYDVWXVWHJD� WHVWLGHNRRVWDPLVHO�

x .RPSRQHQWWHKQRORRJLDG ±�-DYD�UDNHQGLG�MD�$FWLYH;�RKMXULG
-DYD� RQ� YlJD� Y}LPDOXVWHURKNH� REMHNWRULHQWHHULWXG� SURJUDPPHHULPLVNHHO�� PLOOHUDNHQGLWH� NlLYLWDPLVHNV� SHDE� DUYXWLVVH� ROHPD� LQVWDOOHHULWXG� -DYD� LQWHUSUHWDDWRU�,QWHUSUHWDDWRULG� RQ� VDDGDYDO� PLWPHWHOH� HULQHYDWHOH� RSHUDWVLRRQLV�VWHHPLGHOH� MDHQDPDVWL� OLVDWXG� ND� EUDXVHULWHOH�� VHHW}WWX� Y}LE� OXJHGD� -DYDW� SODWYRUPLVWV}OWXPDWXNV�� 9HHELS}KLVHV� }SSHNHVNNRQQDV� VDDE� NDVXWDGD� -DYD� UDNHQGLW� QlLWHNVMXWXWRD� MDRNV�� VLPXODWVLRRQLGHNV� Y}L� DUYHVWXVOLNX� LVHORRPXJD� �OHVDQQHWHODKHQGDPLVHNV�
$FWLYH;�RKMXU�RQ�WlLWPLVHNV�YDOPLV�PLQLUDNHQGXV��PLOOH�NRJX�IXQNWVLRQDDOVXV�RQVLVVH� HKLWDWXG� WHPDVVH� HQGDVVH�� (VLPHVHO� NRUUDO� ODHWDNVH� RKMXU� DOOD� MDLQVWDOOHHULWDNVH�NDVXWDMD� DUYXWLVVH�� ,QWHUQHWLV� RQ� VDDGDYDO� VDGX� HULQHYD� RWVWDUEHJDRKMXUHLG�� $FWLYH;� RKMXUHLG� Y}LE� NLUMXWDGD� LJD� SURJUDPPHHULPLVNHHOH� DELO�� PLVY}LPDOGDE� NRPSLOHHULGD� 06� :LQGRZVLV� NlLYLWDWDYDW� NRRGL�� NXLG� QHQGHNDVXWDPLVQH�RQ�SLLUDWXG�0LFURVRIWL�RSHUDWVLRRQLV�VWHHPLGHJD��.D�$FWLYH;�RKMXULGVRELYDG�NDVXWDGD�QlLWHNV��OHVDQQHWH�ODKHQGDPLVHNV�MD�VLPXODWVLRRQLGHNV��>�@

����� /LVDSURJUDPPLGH�YDMDGXVhKLOGXYXVW� Y}LE� SLLUDWD� ND� HULQHYDWH� OLVDSURJUDPPLGH� YDMDGXV� LQIRUPDWVLRRQLOHOLJLSllVHPLVHNV�
x 0DFURPHGLD� )ODVK� 3OD\HU ±� )ODVK� WHKQRORRJLD� Y}LPDOGDE� OXXDYHNWRUJUDDILNDDQLPDWVLRRQH��PLV� WDJDYDG� WXQGXYDOW� YlLNVHPD� IDLOLPDKX� NXL� *,)DQLPDWVLRRQLG�QLQJ� Y}LPDOGDYDG� NDVXWDGD� ND� KHOL�� NXLG� QHQGH� YDDWDPLVHNV� SHDEDUYXWLVVH�ROHPD�LQVWDOOHHULWXG�)ODVK�3OD\HU��13'�5HVHDUFK¶L�DQGPHWHO�ROL�PlUWVLV����� )ODVK¶L� YDDWDPLVHNV� YDMDOLN� SURJUDPP� LQVWDOOHHULWXG� XPEHV� ���



�
YHHELNDVXWDMDWHO�� >�@� -XKXO� NXL� )ODVK� DQLPDWVLRRQ� HL� ROH� RWVHVHOW� YDMDOLNLQIRUPDWVLRRQL�HGDVLDGPLVHNV�QLQJ�VHO�RQ�GHNRUDWLLYQH�UROO��HL�ROH�VHOOH�NDVXWDPLQH}LJXVWDWXG�

x 5HDO�0HGLD�3OD\HU ±�5HDO�0HGLD�WHKQRORRJLD�Y}LPDOGDE�HGDVWDGD�,QWHUQHWL�NDXGXVXXUH�NRPSUHVVLRRQLDVWPHJD�DXGLRW�MD�YLGHRW�
x $GREH� $FUREDW� 5HDGHU� ±� 3')� IRUPDDGLV� GRNXPHQWLGH� OXJHPLVHNV� YDMDOLNSURJUDPP�� 9HHELS}KLVWH� NXUVXVWH� DXWRULG� HHOLVWDYDG� RPD� GRNXPHQWLGH�OHVODDGLPLVHO�+70/�Y}L�3')�IRUPDDWL�06�:RUGL�'2&�IRUPDDGLOH��VHVW�QHHG�RQSODWYRUPLVW�V}OWXPDWXG�
����� 6LKWJUXSL�JUDDILOLVWH�Y}LPDOXVWHJD�DUYHVWDPLQH.DVXWDMDWH� JUDDILOLVHG� Y}LPDOXVHG�� PLOOHJD� YHHELS}KLVHG� }SSHNHVNNRQQDG� SHDYDGDUYHVWDPD�RQ�HNUDDQLUHVROXWVLRRQ�MD�YlUYXVV�JDYXV�
(NUDDQLUHVROXWVLRRQL� SXKXO� RQ� VWDQGDUGLNV� NXMXQHQXG� ���î���� UHVROXWVLRRQLOHYDVWDYDG� OHKHN�OMHG�� NXLG� DUYHVWDGD� WXOHE� VHOOHJD�� HW� YDQHPDWHO�PRQLWRULGHO� RQ� YDLG���î���� HNUDDQLUHVROXWVLRRQ�� 7KH&RXQWHU�FRP� YLLPDVH� VWDWLVWLND� S}KMDO� RQ� VHOOLQHHNUDDQLUHVROXWVLRRQ�����YHHELNDVXWDMDWHO��>�@
(W� OHKHN�OJ�ROHNV����î����HNUDDQLUHVROXWVLRRQL�NRUUDO� ORHWDY� LOPD�KRULVRQWDDOVXXQDVNHULPDWD�WRKLE�OHKHN�OMH�PDNVLPDDOQH�ODLXV�ROOD�����SLNVHOLW��6HOOLVH� ODLXVH�SXKXO�RQWDJDWXG�ND�VHH��HW�OHKHN�OJ�PDKXE�YlOMDWU�NNLPLVHO�$��IRUPDDGLV�SDEHULOH�lUD�
9lUYXVV�JDYXV� WlKHQGDE� VHGD�� PLWXW� HULQHYDW� YlUYLWRRQL� RQ� Y}LPDOLN� HNUDDQLOVDPDDHJVHOW� NXYDGD� QLQJ� VHGD� SLLUDYDNV� IDNWRULNV� RQ� YDQHPDWH� DUYXWLWHJUDDILNDNDDUWLGH� YlLNH� PlOXPDKW�� 0DGDODLP� YlUYXVV�JDYXV�� PLOOHJD� YHHELS}KLVHG}SSHNHVNNRQQDG� SHDYDG� DUYHVWDPD� RQ� ��ELWWL�� 6HHW}WWX� WXOHE� VXXUHPDWHO� SLQGDGHONDVXWDGD� ����WRRQLVH� YHHEL� YlUYLSDOHWL� WRRQH�� ���ELWLVH� YlUYXVV�JDYXVHJD� �KLOGXEWlLHOLNXOW������WRRQLQH�YlUYLSDOHWW��>��@
��� 3V�KKRORRJLOLVHG�NULWHHULXPLG�}SSHNHVNNRQQDKLQGDPLVHO®SSHNHVNNRQQD� KLQGDPLVH� SV�KKRORRJLOLVHG� NULWHHULXPLG� NlVLWOHYDG� }SSHNHVNNRQQDNDVXWDWDYXVW��.ULWHHULXPLGH� DOXVHNV� RQ� Y}HWXG�1LHOVHQL� ��� NDVXWDWDYXVH� KHXULVWLNXW�



��
PLGD� RQ� NRKDQGDWXG� DUYHVWDGHV� YLUWXDDOVHWH� }SSHNHVNNRQGDGH� HULSlUDVLG�� >��@� 6HOOHWXOHPXVHQD�VDDGL�YLLV�KHXULVWLOLVW�NULWHHULXPL�
����� ®SSHNHVNNRQQD�NDVXWDPD�}SSLPLVH�OLKWVXV.XQD�VLKWJUXSL�VLVHVHOW�Y}LE� ,.7�SlGHYXVWH� WDVH�ROOD�YlJD�HULQHY�RQ�}SSHNHVNNRQQDSXKXO� VHOOH� NDVXWDPLVH� OLKWQH� RPDQGDPLQH� YlJD� ROXOLQH�� 6HOOHNV� SHDE� V�VWHHPVXKWOHPD� NDVXWDMDJD� NDVXWDMD� NHHOHV�� ROHPD� NRROL}SLODVHOH� MD� }SHWDMDOH� WlLHOLNXOWP}LVWHWDY�� ,QIRUPDWVLRRQ� SHDE� ROHPD� HVLWDWXG� ORRPXOLNXV� MD� ORRJLOLVHV� MlUMHNRUUDVMlUJLGHV�WDYDOLVHV�}SSHSURWVHVVLV�YlOMDNXMXQHQXG�WDYDVLG�
7XOHE�MlUJLGD�YlOMDNXMXQHQXG�VWDQGDUGHLG��HW�NDVXWDMDG�HL�SHDNV�P}WOHPD��NDV�V}QDG�VLWXDWVLRRQLG�MD�WHJHYXVHG�RPDYDG�VDPD�WlKHQGXVW��PLV�WHLVWHV�NHVNNRQGDGHV��0HQ��OLQJLG�SHDYDG�ROHPD�QLPHWDWXG��KHVHOW�P}LVWHWDYDOW�
����� ®SSHNHVNNRQQD�NDVXWDPLVH�HIHNWLLYVXV®SSHNHVNNRQQDV� OLLNXPLQH� SHDE� ROHPD� Y}LPDOLNXOW� NLLUH� MD� OLKWQH�� (HOLVWDWXG� RQWHNVWLPHQ��G� MD� P}}GXNDV� JUDDILND�� HW� WDJDGD� OHKHN�OJHGH� NLLUH� DOODODDGLPLQH�(OHPHQWLGH� SDLJXWXV� SHDE� ROHPD� N}LNLGHO� OHKHN�OJHGHO� VDPD�� HW� PXXWD� V�VWHHPLVOLLNXPLQH�Y}LPDOLNXOW� OLKWVDNV� MD� VXMXYDNV��.RJHQXG� NDVXWDMDOH� WXOHE� SDNNXGD� OLQNH�PLV�Y}LPDOGDYDG� WDO� M}XGD�RWVH�YDMDOLNX� LQIRQL��/HKHN�OMHG� SHDYDG� ROHPD� O�KLNHVHGQLQJ�ROXOLVHP�LQIRUPDWVLRRQ�SHDE�ROHPD�OHKH��ODRVDV�LOPD�DOOD�NHULPDWD�QlKWDY�
����� 3LLVDY�WDJDVLVLGH�NDVXWDMDOH$UYHVWDGHV� }SSHNHVNNRQQD� VLKWJUXSSL� SHDE� ROHPD� SLGHYDOW� WDJDWXG� DVMDNRKDQHWDJDVLVLGH��.DVXWDMDO�SHDE�ROHPD��OHYDDGH�RPD�DVXNRKDVW�V�VWHHPLV�
6�VWHHPL� DELLQIR� SHDE� ROHPD� NDVXWDMDOH� LJDO� KHWNHO� NlWWHVDDGDY� MD� ORHWOHPDNRQNUHHWVHG� VDPPXG� HHVPlUJL� VDDYXWDPLVHNV�� $ELLQIR� WHNVW� HL� WRKL� ROOD� OLLDOWPDKXNDV��VHVW�VHH�UDVNHQGDE�YDMDOLNX�RVD��OHV�OHLGPLVW�
����� 9LJDGHNLQGOXV6�VWHHPL�GLVDLQL�HWDSLO� WXOHE� WHKD�N}LN�Y}LPDOLN�YLJDGH�HQQHWDPLVHNV� MD�YlOWLPLVHNV�.DVXWDMDWHO�SHDE�DODWL�ROHPD�YLJDGH�YlOWLPLVHNV�YDUXYlOMDSllV��HW�S||UGXGD�NHHUXNDVWMD�VRRYLPDWXVW�ROXNRUUDVW�WDJDVL�SHDOHKHOH�



��
9HDWHDWHG� SHDYDG� ROHPD� NDVXWDMDOH� DUXVDDGDYDG�� YLLWDPD� WlSVHOW� SUREOHHPLOH� QLQJSDNNXPD�NRQVWUXNWLLYVH�ODKHQGXVH��7XOHE�YlOWLGD�YHDNRRGLGH�QlLWDPLVW�NDVXWDMDOH�
����� (VWHHWLOLQH�MD�PLQLPDOLVWOLN�NXMXQGXV®SSHNHVNNRQQD� NXMXQGXV� SHDE� ROHPD� KRROLNDOW� OlEL� P}HOGXG� QLQJ� HVWHHWLOLVHOWQDXGLWDY�� 3LJHP� WXOHE� MllGD� NRQVHUYDWLLYVHNV�� VHVW� V�VWHHPLO� RQ� S�VLNDVXWDMDG�� NHGDSROH�YDMD� HIHNWVH�NXMXQGXVHJD��OODWDGD��7XOHNV� NDVXWDGD� OlELYDW� YLVXDDOVHW� HOHPHQWL�PLV�DLWDNV�WXJHYGDGD��KWHNXXOXYXVW�NHVNNRQQD�HULQHYDWH�RVDGH�YDKHO�
7HNVWL�IRQGL��YlUYL�MD�VXXUXVH�YDOLNXO�WXOHNV�DUYHVWDGD��HW�VHH�ROHNV�Y}LPDOLNXOW�OLKWVDOWQLL� HNUDDQLOW� ORHWDY� NXL� ND� SULQGLWDY�� 7DXVWDYlUY� HL� WRKL� UDVNHQGDGD� WHNVWL� OXJHPLVW�WXOHE�YlOWLGD�WDXVWDPXVWULWH�NDVXWDPLVW�
��� 2UJDQLVDWVLRRQLOLVHG�NULWHHULXPLG2UJDQLVDWVLRRQLOLVHG� NULWHHULXPLG� SHHJHOGDYDG� HHON}LJH� V�VWHHPL� DNWVHSWHHULWDYXVWVRWVLDDOVHO� WDVDQGLO� �VRFLDO� DFFHSWDELOLW\��� 9LLPDVH� DOO� P}LVWDPH� VLLQNRKDO}SSHNHVNNRQQD� VRELYXVW� (HVWL� �OGKDULGXVNRROLGHV� UDNHQGDPLVHNV� QLL� PDNVXPXVH�NHHOHNHVNNRQQD��NHHUXNXVH��MXXUGHSllVX�NXL�NDVXWDMDWHSRROVH�KXYL�RVDV�
����� 0DNVXPXV(HVWL�NRROLGHOH�HL�ROH�YDVWXY}HWDY�PDNVWD�WDUNYDUD�HHVW�VXXUL�VXPPDVLG�QLQJ�VHHW}WWXWXOHE� OHLGD� VRELY� ODKHQGXV� WDVXWD� Y}L� P}}GXND� KLQQDJD� UDNHQGXVWH� KXOJDVW�9HHELS}KLVH� }SSHNHVNNRQQD� VLVVHRVWPLQH� RQ� P}HOGDY� QlLWHNV� 7DOOLQQD� OLQQDV�� NXVROHNV� Y}LPDOLN� RVWD� �NV� VHUYHULOLWVHQWV� MD� LQVWDOOHHULGD� }SSHNHVNNRQG� VSHWVLDDOVHOWVHOOHNV�HWWH�QlKWXG�NLLUH�LQWHUQHWL�KHQGXVHJD�VHUYHULVVH�
®SSHNHVNNRQQD� NDVXWXVHOHY}WW� SHDNV� DLWDPD� VDDYXWDGD� ND� P}QLQJDVW� NXOXGHNRNNXKRLGX��VHVW�VLLV�YlKHQHE�YDMDGXV�PDWHUMDOLGH�SDOMXQGDPLVH�MlUHOH�NRROLV��6DPXWLY}LPDOGDE� VHH� SLNHPDV� SHUVSHNWLLYLV� YlKHQGDGD� }SHWDMDWH� W||NXOX�� VHVW� MXED� YDOPLVNXUVXVW�VDDE�MlUJPLVHO�DDVWDO�P}QLQJDVH�WlLXVWDPLVH�MlUHO�XXHVWL�NDVXWDGD�
����� .DVXWDMDWH�SlGHYXVHGhOGKDULGXVNRROL� VHLVXNRKDOW� RQ� YlJD� ROXOLQH�� HW� }SSHNHVNNRQQD� NDVXWDPLQH� ROHNVY}LPDOLNXOW�OLKWQH�MD�NLLUHVWL�RPDQGDWDY��7XOHE�DUYHVWDGD�NDVXWDMDWH�YlJD�HULQHYD�HD�MDHULQHYDWH�,.7�SlGHYXVWHJD�



��
.DVXWDMDWH�SlGHYXVWHVW�V}OWXYDE��NXL�VXXU�RVD�}SSHNHVNNRQQD�IXQNWVLRQDDOVXVHVW�OHLDENRROLV�LJDSlHYDVW�UDNHQGDPLVW�
®SSHNHVNNRQQD�SXKXO�RQ�ROXOLQH�ND�VHH��NXL�VXXUHV�XODWXVHV�RQ�NHVNNRQG�HHVWLNHHOQH�
����� /LJLSllVHWDYXV®SSHNHVNNRQG� SHDNV� ROHPD� Y}LPDOLNXOW� YDEDOW� OLJLSllVHWDY� QLL� NRROLGHVW� NXLNRGXDUYXWLWHOW� QLQJ� DVXPD� NLLUH� LQWHUQHWL�KHQGXVHJD� VHUYHULV�� 6HHW}WWX� RQSUREOHPDDWLOLQH� YlOLVPDDO� DVXYDWH� YHHELS}KLVWH� }SSHNHVNNRQGDGH� NDVXWDPLQH�$UYHVWDGD�WXOHE�VHOOHJD��HW�VLKWJUXSL�DUYXWLG�RQ�YlJD�HULQHYD�NRQILJXUDWVLRRQLJD�
����� +XYLWDWXV®SSHNHVNNRQG� SHDE� ROHPD� YDVWXY}HWDY� QLL� }SLODVWHOH� NXL� ND� }SHWDMDWHOH�� VHVW� VHOOHUDNHQGXPLQH�RQ�WDJDWXG�DLQXOW�P}OHPDSRROVH�KXYLWDWXVH�NRUUDO��+XYLWDWXV�V}OWXE�WLKWLVHOOHVW��NDV�NHVNNRQG�RQ�NDVXWDMDOH�VXEMHNWLLYVHVW�VHLVXNRKDVW�PHHOGLY�Y}L�PLWWH�
����� 9DVWDYXV�KDULGXVSROLLWLOLVWHOH�SULRULWHHWLGHOH(HVWL�ULLNOLNX�}SSHNDYD��KHNV�SULRULWHHGLNV�RQ�LQIRUPDDWLND�MD�LQIRWHKQRORRJLD�DLQHLGOlELYD� WHHPDQD�� ,QIRUPDDWLND� HL� ROH� NRKXVWXVOLN� }SSHDLQH�� VXXQG� RQ� Y}HWXG� ,.7NDVXWDPLVHOH�WHLVWHV�}SSHDLQHWHV�
����� 9DVWDYXV�NRROLNRUUDOGXVHOH(HVWL� NRROLV� UDNHQGDPLVHNV� SHDE� }SSHNHVNNRQG� DUYHVWDPD� PHLH� NRROLNRUUDOGXVW� ±}SSHNDYD�MDJXQHPLVW�DLQHWHNV�MD�NXUVXVWHNV�QLQJ�KLQGDPLVH�V�VWHHPL�
��� 3HGDJRRJLOLVHG�NULWHHULXPLG�}SSHNHVNNRQQD�KLQGDPLVHO9HHELS}KLQH� }SSHNHVNNRQG� SHDE� ROHPD� SLLVDYDOW� SDLQGOLN�� HW� VHDO� ROHNV� Y}LPDOLNUDNHQGDGD�HULQHYDLG�}SLGLVDLQL�PXGHOHLG�����QGDWH�NHVNSDLJDVW�RQ�SHGDJRRJLNDV�SDOMXSRSXODDUVXVW� NRJXQXG� NRQVWUXNWLYLVWOLN� }SSLPLVWHRRULD�� 6HOOH� WHRRULD� WXQWXLPDNVUDNHQGXVHNV� KDULXVWHKQRORRJLD� YDOGNRQQDV� RQ� '�+�� -RQDVVHQL� NRQVWUXNWLYLVWOLNX}SLGLVDLQL� PXGHO�� PLOOH� MlUJL� SHDE� NDDVDHJQH� }SSHNHVNNRQG� SDNNXPD� WXJH� LVLNOLNXWHDGPXVH� ³HKLWDPLVHNV´�� HOXOlKHGDVW� MD� WlKHQGXVULNDVW� NRQWHNVWL� QLQJ� VXKWOHPLV�� MDNRRVW||Y}LPDOXVW�NDDV}SLODVWHJD��>��@



��
.lHVROHYDV�W||V�RQ�YHHELS}KLVH�}SSHNHVNNRQQD�SHGDJRRJLOLVWH�KLQGDPLVNULWHHULXPLGHDOXVHNV� Y}HWXG� � %�&ROOLVH� SRROW� WHPD� NDXJNRROLWXVH� WHRRULD� UDDPHV� HVLWDWXG� VHLWVH}SSHSURWVHVVL� NRPSRQHQWL� QLQJ� DQDO��VLWXG� QHQGH� WlLWPLVH� Y}LPDOXVL� YHHELS}KLVH}SSHNHVNNRQQD� YDKHQGXVHO�� 1LPHOW� NRRVQHE� }SSHSURWVHVV� %�&ROOLVH� XXULPLVW||NRKDVHOW� WHDWXG� NLQGODWHVW� NRPSRQHQWLGHVW� �LQVWUXFWLRQDO� FRPSRQHQWV��� HULQHYDWH}SSHPHHWRGLWH�MD�±YRUPLGH�SXKXO�PXXWXE��NVQHV�QHQGH�NRPSRQHQWLGH�YDKHNRUG��YW�WDEHO�����>������@

7DEHO��
®SLODVH�DMD�MDJXQHPLQH�HULQHYDWH�}SSHPHHWRGLWH�SXKXO

®SSHSURWVHVVLNRPSRQHQW $OJNRROLWXQG .HVNNRROLWXQG .DKHVXXQDOLQHYLGHRNRQYHUHQWV ®SSHPDWHUMDOLGHOEDVHHUXYNDXJNRROLWXV�� ®SHWDMDSRROQHHVLWOXV ���� ���� ����
�� ®SHWDMD�MD�}SLODVHYDKHOLQHNRPPXQLNDWVLRRQ ���� ��� ���
�� *UXSL�GLVNXVVLRRQ ����� ,VHVHLVHYOXJHPLQH ���� ���� ���� ����
�� ,VHVHLVHYKDUMXWDPLQH�MD�OHVDQGHG ���� ���� ���� ����
�� *UXSL�W|| ������ +LQGDPLQH ��� ���� ������ 0XX ���� ����
%�&ROOLVH�NRKDVHOW�Y}LPDOGDE�NDDVDHJQH�LQIR��MD�NRPPXQLNDWVLRRQLWHKQRORRJLD��PEHUNXMXQGDGD� WUDGLWVLRRQLOLVH� }SSHSURWVHVVL� �SHGDJRJLFDO� UH�HQJLQHHULQJ�� MD� ODLHQGDGD}SSHNHVNNRQGD� YlOMDSRROH� WDYDSlUDVW� I��VLOLVW� NODVVLUXXPL� �HQKDQFHG� FODVV��®SSHSURWVHVVL� �PEHUNXMXQGDPLQH� WHKQRORRJLD� DELJD� VHLVQHE� &ROOLVH� YlLWHO� HHON}LJHHHOSRRO� PDLQLWXG� NRPSRQHQWLGH� YDKHNRUUD� PXXWPLVHV�� QlLWHNV� Y}LPDOGDE� }SSHW||RVDOLQH� YLLPLQH� YHHELNHVNNRQGD� VXXUHQGDGD� JUXSL� GLVNXVVLRRQLOH� MD� JUXSL� W||OHNXOXWDWDYDW�DHJD�
����� ®SHWDMDSRROQH�HVLWOXV®SHWDMDSRROQH� HVLWOXV� RQ� YHHELS}KLVHV� }SSHNHVNNRQQDV� P}QHY}UUD� NRPSOLWVHHULWXG�.XL�HVLWOXVHNV�NDVXWDWDNVH�KHOL�Y}L�YLGHR��OHNDQGPLVW��VLLV�Q}XDE�VHH�NLLUHW��KHQGXVW



��
}SLODVH� MD� VHUYHUL� YDKHO�� /LKWVDPDNV� }SHWDMDSRROVH� HVLWOXVH� UHDDODMDV� OlELYLLPLVHY}LPDOXVHNV� RQ� MXWXWRD� NDVXWDPLQH�� .XQD� DQWXG� XXULPLVW||� HHVPlUJLNV� ROL� OXXDWDYDNRROLGHV� WUDGLWVLRRQLOLVW� }SHW� WRHWDY� MD� ULNDVWDY� }SSHNHVNNRQG�� VLLV� HL� SUXXJL� VHHK}OPDWD�YLUWXDDOVHLG�ORHQJXLG��3HDPLVHNV�V��GLVWXVHNV�NDDVDHJVH�(HVWL�NRROL�YDVWX�RQMX�ORHQJXWHJD�OLLDOGDPLQH�
����� ®SHWDMD�MD�}SLODVH�YDKHOLQH�NRPPXQLNDWVLRRQ®SHWDMD�MD�}SLODVH�YDKHOLVW�NRPPXQLNDWVLRRQL�Y}LPDOGDE�YHHELS}KLVH�}SSHNHVNNRQQDSXKXO� NHVNNRQQDVLVHQH� SULYDDWV}QXPLWH� V�VWHHP� QLQJ� IRRUXP�� /LKWVDPDWHNHVNNRQGDGH� SXKXO� DVHQGDE� SULYDDWV}QXPLWH� V�VWHHPL� HGXNDOW� WDYDOLVH� HOHNWURQSRVWLNDVXWDPLQH�� 9}UUHOGHV� NODVVLUXXPLJD� SDNXE� YHHELS}KLQH� }SSHNHVNNRQGPLWPHN�OJVHPDLG� Y}LPDOXVL� }SHWDMD� MD� }SLODVH� YDKHOLVHNV� NRPPXQLNDWVLRRQLNV�1lLWHNV� RQ� }SLODVHO� Y}LPDOLN� HVLWDGD� N�VLPXV� SULYDDWVHOW� Y}L� YDVWDWD� }SHWDMD� SRROWIRRUXPLV� S�VWLWDWXG� N�VLPXVHOH� SULYDDWVHOW�� .ODVVLUXXPLV� RQ� SULYDDWVHW� VXKWOHPLVWUDVNHP�VDDYXWDGD�
����� *UXSL�GLVNXVVLRRQ*UXSLVLVHVH�GLVNXVVLRRQL�DUHQGDPLVHNV�RQ�YHHELS}KLVWHV�}SSHNHVNNRQGDGHV�IRRUXPLGQLQJ�MXWXWRDG��6��+RUWRQ�WRRE�YlOMD�MlUJPLVHG�HHOLVHG�IRRUXPL�NDVXWDPLVHO�
x 7XQQLNV� HWWHYDOPLVWXPLQH� ®SHWDMD� Y}LE� DQGD� �OHVDQGH� HQQH� WXQGL� IRRUXPLOHWWHDQWXG� WHHPDO� GLVNXWHHULGD�� 6HOOH� OlEL� RQ� }SHWDMDO� SDUHP� �OHYDDGH� }SLODVWHWHDGPLVWHVW�QLQJ�Y}LPDOXV�WXQQL�VLVX�YDVWDYDOW�VHOOHOH�SODQHHULGD�
x 7DJDVLKRLGOLNXG�}SLODVHG� 9HHELS}KLVHV�IRRUXPLV�Y}LYDG�DNWLLYVHPDOW�RVDOHGD�NDQHHG�}SLODVHG��NHV�NODVVLV�RPD�WDJDVLKRLGOLNNXVH�W}WWX�GLVNXVVLRRQLGHVVH�HL�VHNNX�(W� VlLOLWDGD� WDYDSlUDVHOH� }SSHSURWVHVVLOH� RPDVW� NODVVLUXXPL� SULYDDWVXVW� SHDNVOLJLSllV�IRRUXPLOH�ROHPD�SLLUDWXG�
x 7XQGOLNXG� WHHPDG� 7XQGOLNHO� MD� LVLNOLNHO� WHHPDGHO� YHVWOHPLQH� Y}LE� IRRUXPLO}QQHVWXGD�SDUHPLQL�NXL�NODVVLUXXPLV��6HO�SXKXO�SHDNV�}SSHNHVNNRQG�Y}LPDOGDPDYDUMXQLPHGH�DOO�NLUMXWDPLVW��>������@
®SLODVWHOH� SHDNV� ROHPD� NlWWHVDDGDY� NXUVXVHNDDVODVWH� QLPHNLUL� NRRV� HOHNWURQSRVWLDDGUHVVLGHJD��HW�ROHNV�Y}LPDOLN�VRRYL�NRUUDO�GLVNXVVLRRQL�SULYDDWVHOW�MlWNDWD�



��
����� ,VHVHLVHY�OXJHPLQH9HHELS}KLQH� }SSHNHVNNRQG� Y}LPDOGDE� SDQQD� }SHWDMDO� YlOMD� PDWHUMDOH� LVHVHLVYDNVOXJHPLVHNV�� 6HOOHNV� Y}LPDOLN� ODDGLGD� �OHV� DUYXWLV� NRRVWDWXG� +70/� Y}L� PXXVIRUPDDGLV� GRNXPHQWH� Y}L� NDVXWDGD� }SSHNHVNNRQGD� LQWHJUHHULWXG� OLKWVDWK�SHUWHNVWLWRLPHWLW��(HVWL� ROXGHV� WXOHE� HHOLVWDGD� V�VWHHPH��PLV� Y}LPDOGDYDG� }SHWDMDOY}LPDOLNXOW�VXXUH�RVD�PDWHUMDOH�HWWH�YDOPLVWDGD�LOPD�LQWHUQHWL�KHQGXVHV�ROHPDWD�
����� ,VHVHLVHY�KDUMXWDPLQH�MD��OHVDQGHG®SSHNHVNNRQG� Y}LPDOGDE� NDVXWDMDO� NLQQLVWDGD� OXJHPLVH� NlLJXV� RPDQGDWXG� WHDGPLVLHQHVHNRQWUROOL� �OHVDQQHWH� DELO�� /LKWVDPD� NHVNNRQQD� SXKXO� HL� SHD� �OHVDQQHWHNRRVWDPLVH� YDKHQGLG� LOPWLQJLPDWD� ROHPD� NHVNNRQQD� RVD�� 1lLWHNV� SURJUDPPL� +RW3RWDWRHV� DELO� RQ� Y}LPDOLN� NRRVWDGD� -DYD6FULSWL� DELO� W||WDYDLG� �OHVDQGHLG� QLQJ� QHHGKLOMHP�WDYDOLVWH�+70/�IDLOLGHQD��OHV�ODDGLGD��>��@
����� *UXSLW||*UXSLW||� OlELYLLPLVHNV� SHDE� ROHPD� Y}LPDOLN� PRRGXVWDGD� NXUVXVH� NXXODMDWHVWYlLNVHPDLG�JUXSSH��NHOOH�ROHNV�OLJLSllV��KLVWHOH�IDLOLGHOH�QLQJ��KLQH�WHLVWHVW�HUDOGDWXGSLLUNRQG�IRRUXPLO�
����� +LQGDPLQH(W�}SLSURWVHVV�WRLPXNV�WlLHOLNXOW�YLUWXDDOVHV�}SSHNHVNNRQQDV�WXOHE�ND�KLQGDPLQH�VHDOOlEL�YLLD��6HOOHNV�Y}LPDOGDYDG�}SSHNHVNNRQQDG�NRRVWDGD�}SHWDMDO� WHVWH�QLQJ�PllUDWDNLQGHO�DHJ�QHQGH�WlLWPLVHNV�



��
� h/(9$$'(�2/(0$62/(9$7(67®33(.(6..21'$'(67
6HOOH�SHDW�NL�HHVPlUJLNV�RQ�WXWYXVWDGD�ROHPDVROHYDLG�}SSHNHVNNRQGL�QLQJ�DQDO��VLGDQHQGH� VRELYXVW� (HVWL� NRROLGHOH�� $QDO��VLWDNVH� NROPH� NHVNNRQGD�� PLOOHVW� HVLPHQHHVLQGDE� WUDGLWVLRRQLOLVL� }SSHNHVNNRQGL�� WHLQH� WDVXWD� }SSHNHVNNRQGL� QLQJ� NROPDVNRPPXQLNDWVLRRQLNHVNNRQGL�� PLGD� RQ� Y}LPDOLN� }SSHSURWVHVVLV� lUD� NDVXWDGD�.HVNNRQGDGH�DQDO��VLYD�WXWYXVWXVH�MlUHO�Y}UUHOGDNVH�QHQGH�IXQNWVLRQDDOVXVL��3HDW�NLO}SXV�DQWDNVH�NRNNXY}WOLN�YDVWXV�VLVVHMXKDWXVHV�S�VWLWDWXG�N�VLPXVHOH�ROHPDVROHYDWHNHVNNRQGDGH�UDNHQGDPLVHO�HHOGDWDYDVWL�WHNNLYDWH�SUREOHHPLGH�NRKWD�
��� :HE&7:HE&7� RQ� NDKWOHPDWD� WXQWXLP� YHHELS}KLQH� }SSHNHVNNRQG�� 6HH� DUHQGDWL� YlOMD.DQDGDV�%ULWL�.ROXPELD��OLNRROL� LQIRUPDDWLND�RVDNRQQDV��(VPDNRUGVHOW� HVLWOHWL� VHGDDYDOLNNXVHOH� ������ D��PDLV�� ������ DDVWD�PDL� VHLVXJD� NDVXWDWDNVH�:HE&7� NHVNNRQGDHQDP�NXL������V�LQVWLWXWVLRRQLV����V�ULLJLV��>��@
:HE&7� NXMXQGXVHV� RQ� NDVXWDWXG� SDQHHOH� QLQJ� URKNHOW� -DYD6FULSWL�� 3DQHHOLVWLN� HLY}LPDOGD� DYDGD� ORHQJXNRQVSHNWL� XXHV� DNQDV� QLQJ� VHHW}WWX� RQ� ORHQJXNRQVSHNWLVDOYHVWDPLQH� }SLODVH� DUYXWLVVH� W�OLNDV�� 9DVDNSRROQH� PHQ��SDQHHO� RQ� Y}LPDOLN� lUDNDRWDGD�� PLV� Y}LPDOGDE� NXUVXVH� PDWHUMDOH� YDDGDWD� PXJDYDOW� ND� ���î���HNUDDQLUHVROXWVLRRQLJD�� :HE&7� XXVLP� YHUVLRRQ� ���� W||WDE� EUDXVHULWHJD� 1HWVFDSH1DYLJDWRU�����±�����MD�,QWHUQHW�([SORUHU����±����
®SLODVWH� W||NHVNNRQG� RQ� VXKWHOLVHOW� OLKWVDOW� NDVXWDWDY�� NXUVXVH� NRGXOHKH� LNRRQLGHJDPHQ���ORRE�VHRVH�}SSHNHVNNRQQD�MD�UHDDOVH�PDDLOPD�YDKHO��YW��MRRQLV�����.DVXWDMDOHQlLGDWDNVH�SLGHYDOW�WHPD�DVXNRKWD�}SSHNHVNNRQQD�
:HE&7� Y}LPDOXVWHURKNXVHVW� WLQJLWXQD� YDMDE� }SHWDMD� W||NHVNNRQQD� NDVXWDPLQHP}QLQJDW�}SSLPLVW��6HH�Y}LE�S}KMXVWDGD�SUREOHHPH�(HVWL�NRROLGHV��VHVW� W||NHVNNRQGY}LE�RVXWXGD�RVDOH�}SHWDMDWHVW�OLLJD�NHHUXOLVHNV��/LJLSllV�N}LJLOH�}SHWDMD�Y}LPDOXVWHOHRQ�GXEOHHULWXG�±�NDVXWDMD�Y}LE�YDOLGD�VRRYLWXG�WHJHYXVH�YDVDNSRROVHVW�PHQ��SDQHHOLVWY}L� 'HVLJQHU� 0DS�LVW�0LWPHWHO� NDVXWDMDWHO� WHNLE� SUREOHHP� YlOMD� ORJLPLVHJD� ±� W||O}SSHGHV� RWVLWDNVH� YlOMDORJLPLVH� QXSSX�� NXLG� VHOOH� DVHPHO� WXOHE� KRRSLV� EUDXVHUVXOJHGD�



��
.XMXQGXVH� SRROH� SHDOW� Y}LE� NULWLVHHULGD� :HE&7� YlUYLODKHQGXVW�� .XUVXVH� NRGXOHKHVWDQGDUGNXMXQGXVHV� NDVXWDWDNVH� OLLJD� SDOMX� HULQHYDLG� YlUYLWRRQH� ±� WXPHVLQLVW�� OLOODW�URKHNDVVLQLVW�� SXQDVW� MD� YDOJHW� QLQJ� OLVDNV� YHHO� KDOOL� WDXVWDPXVWULW�.XMXQGXVS}KLP}WHWH�MlUJL�HL�ROH�VRRYLWDWDY�NDVXWDGD�NRUUDJD�URKNHP�NXQL���HULQHYDWYlUYLWRRQL�

-RRQLV����:HE&7�NXUVXVH�NRGXOHKW
:HE&7�KLQQDNLUL�HL�ROH�QHQGH�NRGXOHKHN�OMHO�YlOMDV��NXLG�QHQGH�KLQQDSROLLWLND�QlHEHWWH�VHGD��HW�PDNVWD�WXOHE�LJD�NXUVXVH�LJD�NDVXWDMD�NRQWR�HHVW��.XL�QlLWHNV��NV�}SLODQHRQ� OLVDWXG� YLLHOH� NXUVXVHOH� WHHE� VHH� NRNNX� YLLV� NRQWRW�� 3LLUDPDWX� NRQWRGH� DUYXJDVHUYHUL� DDVWDOLWVHQWV� PDNVLV� HHOPLVH� KLQQDNLUMD� MlUJL� ����� GROODULW�� 7DUNYDUD� RQY}LPDOLN� LQVWDOOHHULGD� NRKDOLNXVVH� VHUYHULVVH� Y}L� SDLJXWDGD� RPD� NXUVXV� :HE&7VHUYHULVVH�� (VLPHVH� YDULDQGL� SXKXO� RQ� SLLUDYDNV� Q}XGHG� VHUYHUL� NRQILJXUDWVLRRQLOH�����0K]�3,,,������0%�5$0���WHLVH�YDULDQGL�SXKXO�(HVWL�YlOLV�KHQGXVH�NLLUXV�
:HE&7�YDVWDE�N}LJLOH� DODSHDW�NLV� ���� YlOMD� WRRGXG� SHGDJRRJLOLVWHOH� NULWHHULXPLGHOHQLQJ�Y}LPDOGDE�NXUVXVHLG��OHV�HKLWDGD�YlJD�SDLQGOLNXOW�



��
(HVWL� NRROLGHV� �OGKDULGXVNRROLGHV� NDVXWXVHOH� Y}WXNV� HL� ROH�:HE&7� VRELY� ODKHQGXV�VHVW�VHOOH�NDVXWDPLQH�HL�ROH��OGKDULGXVNRROLGH�}SHWDMDWH�MDRNV�SLLVDYDOW�OLKWQH��6DPXWLRQ�:HE&7�(HVWL�ROXVLG�DUYHVWDGHV�OLLJD�UHVVXUVLQ}XGOLN�MD�NXOXNDV�ODKHQGXV�
��� %ODFN%RDUG%ODFN%RDUG� ,QFO� RQ� �NV�:HE&7� NRQNXUHQWH� SDNNXGHV� �OLNRROLGHOH� RPD� NXUVXVH�� MDSRUWDDOLWDUNYDUD� %ODFN%RDUG��1HQGH� YHHELVDLGLV� RQ� LJDO� VRRYLMDO� ND� Y}LPDOXV� WDVXWDOXXD� YHHELS}KLQH� NXUVXV�� 6HO� MXKXO� WXOHE� DUYHVWDGD� SLLUDQJXWHJD�� HW� NXUVXVHOH� WXOHEVLVVH�ORJLGD�YlKHPDOW�NRUG����SlHYD�MRRNVXO�QLQJ�NXUVXVH�IDLOLGH�PDKW�HL�WRKL��OHWDGD��0%��>��@

-RRQLV����%ODFN%RDUGL�W||NHVNNRQG
hKLOGXYXVSUREOHHPH�YDQHPDWH�EUDXVHULWHJD�Y}LE�S}KMXVWDGD�SDQHHOLVWLNX�NDVXWDPLQHQLQJ�MDYDS}KLQH�MXWXWXED�����î����UHVROXWVLRRQLO�WHNLE�P}QLQJDWHV�NHVNNRQQD�RVDGHVKRULVRQWDDOQH�NHULPLVULED��PLV�KlLULE�NHVNNRQQD�NDVXWDPLVW�
%ODFN%RDUGL� NDVXWDPLQH� RQ� YlJD� OLKWQH� MD� LQWXLWLLYQH�� .}LNL� ROXOLVHPDLGIXQNWVLRQDDOVXVL�RQ�Y}LPDOLN�YDOLGD�YDVDNSRROVHV�SDQHHOLV�DVXYDVW�PHQ��VW��®SHWDMDYDKHQGLG�DVXYDG�&RQWURO�3DQHOLV��PLOOH�NDVXWDPLVHO�NDRE�YDVDNSRROQH�PHQ��SDQHHOlUD��®SHWDMD�YDKHQGLWH�NDVXWDPLQH�HL�ROH�N�OO�QLL�SDLQGOLN�NXL�:HE&7�V��NXLG�VDPDVRQ�WlQX�OLKWVXVHOH�VHOOH�NDVXWDPLQH�SDOMX�NHUJHPLQL�}SLWDY�



��
%ODFN%RDUGL�NXMXQGXV�RQ�OLKWQH�MD�PDLWVHNDV��YW�MRRQLV�����.XUVXVH�ORRMDO�RQ�Y}LPDOLNYDOLGD�OLJL�VDMD�HULQHYD�NXMXQGXVHJD�QXSXW��EL�YDKHO��HW�HULVWDGD�HQGD�NXUVXVW�WHLVWHVWNXUVXVWHVW�
.HVNNRQQD� UDNHQGDPLVW� NRROLV� WDNLVWDE� VHH�� HW� YHHELS}KLQH� WDVXWD� %ODFN%RDUGNRRVQHE��NVLNXWHVW�NXUVXVWHVW��PLWWH�HL�ROH�WHUYLNOLN�V�VWHHP��PLV�MDJXQHNV�DLQHWHNV�MDNXUVXVWHNV�
.HVNNRQG�YDVWDE�DODSHDW�NLV�����YlOMD�WRRGXG�SHGDJRRJLOLVWHOH�NULWHHULXPLGHOH��(VLOHWRRPLVW� YllULE� MDYDS}KLQH� MXWXWXED� 7XWRUQHW� 9LUWXDO� &ODVVURRP�� NXV� RQ� Y}LPDOLNHGXNDOW� OlEL�YLLD�}SHWDMDSRROVHW�HVLWOXVW� �YW� MRRQLV�����1LPHOW� WRHWDE� MXWXWXED�VODLGLGHNRRVWDPLVW�MD�QlLWDPLVW�

-RRQLV����%ODFN%RDUGL�MXWXWXED
%ODFN%RDUGL� SXXGXVHNV� RQ� VHH�� HW� NHVNNRQG� RQ� OLLJD� MlLJDOW� LQJOLVHNHHOQH�� 0HQ��QXSXG�RQ�SLOWLGHQD�QLQJ�QHLG�PXXWD�HL� ROH�Y}LPDOLN��/LQNLGH�SHDONLUMX� HHVWLNHHOVHNV



��
PXXWD�%ODFN%RDUGLV�HL�VDD��6DPXWL�HL�ROH�Y}LPDOLN�NDVXWDGD�MXWXWRDV�N}LNL�HHVWL�NHHOHWlLVKllOLNXLG�
3XXGXVHNV�RQ�ND�NHVNNRQQD�SDLNQHPLQH�YlOLVPDDO�DVXYDV�VHUYHULV��PLV�WlKHGDE�(HVWLYlOLV�KHQGXVH� NRRUPDPLVW�� 6DPXWL� Y}LE� NXUVXVH� SXKXO� }LJH� SHD� SLLUDYDNV� VDDGDOXEDWXG�IDLOLGH�NRJXPDKW���0%�
��� +RW�,QWUDQHW+RW� RQ� (HVWL� 7HOHIRQL� SRROW� YlOMD� DUHQGDWXG� NRPPXQLNDWVLRRQLNHVNXV�� PLGD� RQS}KLP}WWHOLVHOW� Y}LPDOLN� NDVXWDGD� NRROLV� }SSHSURWVHVVL� WRHWDYD� YDKHQGLQD�� /LVDNVWDYDSlUDVWHOH� NRPPXQLNDWVLRRQLWHHQXVWHOH� QDJX� HOHNWURQSRVW�� NRGXOHKHN�OJ� MDMXWXWRDG�Y}LPDOGDE�+RW�OXXD�NDVXWDMDWHO�RPD�,QWUDQHWL��>��@
,QWUDQHW� WlKHQGDE� SLLUDWXG� OLJLSllVXJD� NDWDORRJL� +RW�L� NRPPXQLNDWVLRRQLNHVNXVHV�NXKX�RQ�Y}LPDOLN��OHV� ODDGLGD�RPD�GRNXPHQWH��SRVWLWDGD� WHDWHLG�� OLVDGD� V�QGPXVHLGDMDNDYDVVH�QLQJ�NDVXWDGD� ,QWUDQHWL�VLVHVW� MXWXWXED�� ,QWUDQHWL�PDKW�Y}LE�ROOD�NRNNX���0%�
+RW� ,QWUDQHWLOH� OLJLSllVXNV� SHDE� ROHPD� +RW�L� NDVXWDMDNRQWR�� /LJLSllVX}LJXVHGLQWUDQHWLOH� MDJXQHYDG� QHOMDOH� WDVHPHOH�� PLV� Y}LPDOGDE� OXXD� YlJD� SDLQGOLNX� }LJXVWHV�VWHHPL�
$ELLQIR� MlUJL� �KLOGXE� +RW�L� NHVNNRQG� EUDXVHULWHJD� DODWHV� YHUVLRRQLGHVW� ,QWHUQHW([SORUHU�����MD�1HWVFDSH�1DYLJDWRU������Y}L�XXHP�� ,QWUDQHWL� W||V�EUDXVHULJD�,QWHUQHW([SORUHU� ����� LOPQHV� DJD� PLWPHLG� KlLUHLG�� +RW�L� NDVXWDPLVHNV� SHDYDG� ROHPD� VLVVHO�OLWDWXG�-DYD�WXJL�MD�FRRNLH�G�QLQJ�Q}XWDY�HNUDDQLUHVROXWVLRRQ�RQ�YlKHPDOW����î���SLNVHOLW�
.HVNNRQQDO� RQ� YlJD� WlQDSlHYDQH� MD� PHHOGLY� NXMXQGXV�� NXLG� SXXGXVHNV� RQLQIRUPDWVLRRQL� KDOE� VWUXNWXXU� ±� YDMDOLNX� LQIRQL� M}XGPLQH� Y}WDE� OLLJD� SDOMX� DHJD� MDKLLUHNOLNNH�QLQJ��KHO�OHKHO�NXYDWDNVH�OLLJD�YlKH�LQIRW��YW�MRRQLV����
.HVNNRQQD� SOXVVLNV� HHOQHYDOW� DQDO��VLWXG� NHVNNRQGDGHJD� Y}UUHOGHV� RQ� HHVWLNHHOVXV�PLV�PXXGDE�NHVNNRQQD�NDVXWDPD�}SSLPLVH�OLKWVDPDNV�
.HVNNRQQD� SXXGXVHNV� RQ� VHOOH� �OHVHKLWXV�� PLV� Y}LPDOGDE� VHGD� NDVXWDGD� DLQXOW�NVLNXWH� NXUVXVWH� PDWHUMDOLGH� DYDOGDPLVH� MDRNV�� PLWWH� WHUYLNOLNX� NXUVXVWH� V�VWHHPLORRPLVHNV�



��

-RRQLV����+RW�,QWUDQHW
.HVNNRQQD�KLQGDPLVHO� WXOHE�DUYHVWDGD��HW� WHJX�HL�ROH�}SSHNHVNNRQQDJD�YDLG�WDYDOLVHNRPPXQLNDWVLRRQLNHVNNRQQDJD�� 7HDGHWH� V�VWHHP� HL� ROH� IXQNWVLRQDDOVXVH� SRROHVWY}UUHOGDY�IRRUXPLWHJD��NXQD�V}QXPHLG�HL�VDD�WHHPDGH�NDXSD�VRUWHHULGD�
+RW�,QWUDQHW�Y}LPDOGDE��KLVW�GRNXPHQWLGH�MD�DMDNDYD�KDOGXVW��NXLG�VHOOH�Y}LPDOXVHG�HLROH�SLLVDYDG�NDVXWDPLVHNV�}SSHNHVNNRQQDQD�
��� 9DDGHOGXG�NHVNNRQGDGH�IXQNWVLRQDDOVXVH�Y}UGOXV$OOMlUJQHYDOW� Y}UGOHPH� YDDGHOGXG� NHVNNRQGDGH� IXQNWVLRQDDOVXVL�� HW� VHOOH� S}KMDOPllUDWD� NLQGODNV� VRELY� IXQNVWLRQDDOVXVWH� NRPSOHNW� YlOMDW||WDWDYDOH� SURWRW��ELOH�1DJX�WDEHOLVW���MlUHOGXE��SDNXE�N}LJH�HQDP�Y}LPDOXVL�:HE&7�QLQJ�%ODFN%RDUG�MllEWHPDVW�YDLG�P}QHY}UUD�PDKD��.�OO�DJD�HL�NDQQDWD�Y}UGOXVW�YlOMD�+RW�,QWUDQHW��PLV�RQHHON}LJH�YLUWXDDOQH�NRPPXQLNDWVLRRQLNHVNNRQG�



��
7DEHO��

®SSHNHVNNRQGDGH�IXQNWVLRQDDOVXVH�Y}UGOXV
)XQNWVLRQDDOVXV :HE&7 %ODFN%RDUG +RW�,QWUDQHW.XUVXVH�LQIR î î7XQGLGH�VLVX�MD�NRGXVHG��OHVDQGHG î î .DOHQGHU î î î/LQNLGH�OLVDPLVH�Y}LPDOXV î î î...�UXEULLN î î.XUVXVHJD�VHRWXG�IDLOLGH�KDOGDPLQH î î î®SLODVWH�W||GH��OHVSDQHPLVH�Y}LPDOXV î î î)RRUXP î î -XWXWXED î î î.HVNNRQQDVLVHQH�SULYDDWV}QXPLWH�V�VWHHP î î-DJDWXG�W||UXXP î î î7HVWLGH�NRRVWDPLVH�MD�OlELYLLPLVH�YDKHQGLG î î6LVVHORJLPLVH�V�VWHHP î î î.DVXWDMDWH�DNWLLYVXVH�PRQLWRRULQJ î î.HVNNRQQDVLVHQH�RWVLQJXPRRWRU î7lLHQGDYDG�NRPPHQWDDULG�+RW�,QWUDQHWL�IXQNWVLRQDDOVXVHOH��WXQGLGH�VLVX�MD�NRGXVWH��OHVDQQHWH��OHVPlUNLPLVHNV�Y}LE�NDVXWDGD�NDOHQGULW�IRRUXPLQD�Y}LE�NDVXWDGD�WHDGHWH�WDKYOLW��NXLG�VHH�HL�Y}LPDOGD�WHHPDGHJDGLVNXVVLRRQL

��� 3XXGXVHG��PLV�WDNLVWDYDG�YDDGHOGXG�NHVNNRQGDGHUDNHQGDPLVW.ROPH� ROHPDVROHYD� NHVNNRQQD� DQDO��VL� NlLJXV� Y}LE� NRNNXY}WYDOW� YlOMD� WXXDMlUJPLVHG� SXXGXVHG�� PLV� WHNLVWDYDG� ROHPDVROHYDWH� NHVNNRQGDGH� UDNHQGDPLVW� (HVWLNRROLGHV�
�� ,QJOLVNHHOVH� NDVXWDMDOLLGHV� QLQJ� Y}LPDOXVWHURKNXV� UDVNHQGDYDG� NHVNNRQQDNDVXWDPD�}SSLPLVW
�� 7DVXWD�NHVNNRQQDG�HL�YDVWD��OGKDULGXVNRROL�}SSHW||�NRUUDOGXVHOH
�� 7DVXOLQH�NHVNNRQG�PDNVDE�(HVWL�ROXGHV�OLLJD�SDOMX



��
� ®33(.(6..211$�352727hh%,�.,5-(/'86
/lKWXGHV� SHDW�NLV� �� NLUMDQGXVH� DQDO��VL� S}KMDO� SDLND� SDQGXG� NULWHHULXPLGHVW� QLQJROHPDVROHYDWH� NHVNNRQGDGH� DQDO��VLVW� NLUMHOGDWDNVH� NlHVROHYDV� SHDW�NLV� ORRGDYD}SLNlVNNRQQD�SURWRW��S�
(VPDOW� S}KMHQGDWDNVH� }SSHNHVNNRQQD� SURWRW��EL� DUHQGDPLVH� SODWYRUPL� YDOLNXW� QLQJDQWDNVH��OHYDDGH�NHVNNRQQD��KLOGXYXVHVW�NDVXWDWDYDWH�ULLVW��MD�WDUNYDUDV�VWHHPLGHJD�
6HHMlUHO� SDQQDNVH� SDLND� IXQNVWLRQDDOVXV�� PLOOHOH� SURWRW��S� SHDE� YDVWDPD�� 1}XGHGIXQNVWLRQDDOVXVHOH� WXOHQHYDG� SHDW�NLV� ���� SDLND� SDQGXG� SHGDJRRJLOLVWHVWNULWHHULXPLGHVW� QLQJ� ROHPDVROHYDWH� NHVNNRQGDGHJD� WXWYXPLVHO� YlOMD� WXOQXGSRVLWLLYVHWHVW�QLQJ�QHJDWLLYVHWHVW�N�OJHGHVW�
/}SXNV�NLUMHOGDWDNVH�SURWRW��EL�DQGPHRVD�ROHPLKXOJDG��VHRVHKXOJDG�MD�DWULEXXGLG�
®SSHNHVNNRQQD� SURWRW��EL� QLPHNV� RWVXVWDWL� SDQQD� 9,.2�� PLV� WXOHE� V}QDGHVW9,UWXDDOQH� .2RO�� 3URWRW��S� RQ� LQVWDOOHHULWXG� 73h� LQIRUPDDWLND� }SSHWRROLWHVWLVHUYHULOH� DDGUHVVLO� KWWS���JUHHQ\�FV�WSX�HH�aKDQV�YLNR��� 3URWRW��EL� OlKWHNRRG� RQOLVDWXG�&'�SODDGLO�NlHVROHYDOH�GLSORPLW||OH�
��� .DVXWDMDOLLGHVH�GLVDLQ,QIRV�VWHHPLGH�GLVDLQL�SURWVHVV�RQ�SLNN�MD�NHHUXNDV��.DVXWDMDOLLGHVH��KXPDQ�FRPSXWHULQWHUDFWLRQ�� GLVDLQLNV� RQ� PLWPHLG� HULQHYDLG� OlKHQHPLVL�� 7DYDSlUDVHVWDUNYDUDDUHQGXVSURWVHVVLV�NDVXWDWDNVH�WLKWL�6RPHUYLOOH¶L�ZDWHUIDOO PXGHOLW��YW�MRRQLV����

1}XGPLVWH�DQDO��V�MD�GHILQHHULPLQH 6�VWHHPL�MD�WDUNYDUD�GLVDLQ 5DNHQGDPLQH�MD�RVD�WHVWLPLQH ,QWHJUDWVLRRQ�MD�V�VWHHPL�WHVWLPLQH
-RRQLV����7DUNYDUD�GLVDLQL�ZDWHUIDOO PXGHO�>�����@



��
.lHVROHY�PXGHO�RQ� OLQHDDUQH�±� LJD� VDPP�RQ� HHOGXVHNV� MlUJQHYDOH� VDPPXOH��/LVDNVOLQHDDUVXVHOH� RQ�ZDWHUIDOO PXGHOL� SXXGXVHNV� NDVXWDMDWH� YlKHQH� NDDVDPLQH� SURWVHVVL�>�����±��@
.lHVROHYDV� W||V� RQ� GLVDLQLSURWVHVVL� DOXVHNV� Y}HWXG� +L[L� MD� +DUWVRQL� VWDU PXGHO�³WlKW´���PLV�RQ�NXMXWDWXG�MRRQLVHO���

-RRQLV����7DUNYDUD�GLVDLQL�VWDU PXGHO�>�����@
6WDU WDUNYDUDDUHQGXVPXGHOL�HHOLVHNV�RQ�VHH��HW�DUHQGXVSURWVHVVL�HWDSSLGH�MlUMHNRUG�HLROH� �KHVHOW� NLQGODNV� PllUDWXG�� .lHVROHYD� W||� UDDPHV� RQ� OlEL� YLLGXGIXQNWVLRQDDODQDO��V� MD� SURWRW��SLPLQH� QLQJ� RVDOLVHOW� Q}XHWH� VSHWVLILNDWVLRRQ� MDIRUPDWLLYQH� HYDOYDWVLRRQ�� )RUPDDOQH� GLVDLQ� MD� UDNHQGDPLQH� RQ� DUHQGXVSURWVHVVLNRPSRQHQGLG��PLV�OlELWDNVH�KLOMHP�
��� 7HKQLOLVHG�VHOJLWXVHG3URWRW��EL� SODWYRUPLNV� RWVXVWDWL� YDOLGD� VNULSWLPLVNHHOH� 3+3� YHUVLRRQ� ��� 3+3� RQY}LPDOXVWHURKNH� VHUYHULSRROQH� VNULSWLPLVNHHO�� PLGD� DQGPHEDDVLGHJD� VLGXGHV� RQY}LPDOLN� HKLWDGD� NHHUXNDLG� YHHELUDNHQGXVL�� ®SSHNHVNNRQQD� DQGPHEDDVLNV� RQ0\64/��6HOOLVH�SODWYRUPL�YDOLNX�WLQJLV�VHH��HW�/LQX[L�MDRNV�RQ�P}OHPDG�WDVXWD�QLQJ:LQGRZVL�MDRNV�RQ�DLQXOW�0\64/�WDVXOLQH�
®SSHNHVNNRQQD�SURWRW��S�RQ�NDVXWDWDY�N}LJL� HQDPOHYLQXG�EUDXVHULWHJD�QLQJ� VDPXWLPLWWHJUDDILOLVH� EUDXVHULJD� /\Q[�� 6HDQVV� NDVXWDMDJD� WRLPXE� 3+3� VHVVLRRQLGH� DELO�VHHW}WWX� SHDYDG� NDVXWDMDO� ROHPD� FRRNLH�G� OXEDWXG�� .XQD� VHVVLRRQL� NRRGL� KRLWDNVH

(YDOYDWVLRRQ

5DNHQGDPLQH

)RUPDDOQH�GLVDLQ

3URWRW��SLPLQH 1}XHWH�VSHWVLILNDWVLRRQ

)XQNWVLRQDDO�DQDO��V



��
FRRNLHV�V� RQ� Y}LPDOLN� OHKHN�OJL� EUDXVHUL� MlUMHKRLGMDVVH� OLVDGD� MD� QHLOH� YLLGDWD�®SSHNHVNNRQQD��KWVH�NXMXQGXVH�KRLGPLVHNV�NDVXWDWDNVH�ODDGLOHKWL�
.HVNNRQQD� NDVXWDPLQH� RQ� LOPD� KRULVRQWDDOVH� NHULPLVULEDWD� Y}LPDOLN� ND� ���î���HNUDDQLUHVROXWVLRRQLO�� VHOOLQH� ODLXV� WDJDE� ND� PDWHUMDOLGH� WHUYLNOLNX� YlOMDWU�NNLPLVHY}LPDOXVH�� ®SSHNHVNNRQQD� YlUYLODKHQGXVHV� RQ� SLLUGXWXG� �����WRRQLVH� YlUYLSDOHWLWRRQLGH�NDVXWDPLVHJD�
��� ®SSHNHVNNRQQD�SURWRW��EL�IXQNWVLRQDDOVXV®SSHNHVNNRQQD�SURWRW��S�NRRVQHE�NROPHVW�RVDVW�

x ®SLODVH� W||NHVNNRQG�� NXV� RQ� Y}LPDOLN� YDDGDWD� }SHWDMD� SRROW� YlOMD� SDQGXGLQIRUPDWVLRRQL�QLQJ�PDWHUMDOH��RVDOHGD� IRRUXPLV� WRLPXYDV�GLVNXVVLRRQLV�QLQJOLVDGD�NXUVXVHJD�VHRWXG�OLQNH�
x ®SHWDMD�W||NHVNNRQG��NXV�RQ�Y}LPDOLN�OLVDGD��PXXWD�MD�NXVWXWDGD�NXUVXVHJDVHRWXG�LQIRW�MD�PDWHUMDOH�
x $GPLQLVWUDDWRUL� W||NHVNNRQG�� NXV� RQ� Y}LPDOLN� OLVDGD� }SHWDMDLG� QLQJNXVWXWDGD�NRROLVW�ODKNXQXG�NDVXWDMDLG�

®SHWDMD� W||NHVNNRQG� SDLNQHE� DODPNDWDORRJLV� ����YLNR�RSHWDMD�� QLQJ� DGPLQLVWUDDWRULW||NHVNNRQG�DODPNDWDORRJLV�����YLNR�DGPLQ��.HVNNRQQD�NDVXWDMDG�MDJXQHYDG�}LJXVWH�MlUJL�NROPHOH�WDVDQGLOH�x }SLODQHx }SHWDMDx DGPLQLVWUDDWRU
®SLODVHG� UHJLVWUHHULYDG� HQQDVW� LVH� NDVXWDMDNV� QLQJ� }SHWDMD� VDDE� YDOLGD� }SLODVHG�� NHVWHPD�NXUVXVW�NXXODYDG��1LL�SllVHYDG� LJD�NRQNUHHWVH�NXUVXVH�PDWHUMDOLGHOH� OLJL� DLQXOWQHHG�}SLODVHG��NHV�VHGD�}SLYDG�
®SHWDMDWH� OLVDPLQH� WRLPXE� SUDHJXVH� SURWRW��EL� SXKXO� DGPLQLVWUDDWRUL� W||NHVNNRQQDNDXGX��®SHWDMDG�VDDYDG�VLVVH�ORJLGD�ND�}SLODVH�W||NHVNNRQGD�
3URWRW��ELO� RQ� VLVVHHKLWDWXG� DGPLQLVWUDDWRUL� NRQWR� NDVXWDMDQLPHJD� DGPLQ�$GPLQLVWUDDWRULO� RQ� DLQVDQD� }LJXV� OLVDGD� V�VWHHPL� XXVL� }SHWDMDLG�� 6HH� VDUQDQHE:HE&7�OH�� NXV� }SHWDMDWH� OLVDPLQH� WRLPXE� VDPXWL� DGPLQLVWUDDWRUL� SRROW�� NXLG� PHLH



��
SURWRW��S�RQ�SDLQGOLNXP�Y}LPODGDGHV�XXH�NXUVXVH�ORRPLVW�}SHWDMD��:HE&7�V�NXXOXEND�VHH�DGPLQLVWUDDWRUL��OHVDQQHWH�KXOND�
$OOMlUJQHYDOW�DQQDPH��OHYDDWH��PLOOLVHLG�Y}LPDOXVL�NHVNNRQG�NDVXWDMDOH�SDNXE�
����� .XUVXVH�LQIR.XUVXVH�LQIR�KDOGDPLVHNV�RQ�}SHWDMD�W||NHVNNRQQDV�YRUP��PLOOH�NDXGX�VDDE�OLVDGD�MDPXXWD� NXUVXVW� SXXGXWDYDW� �OGLQIRW� QDJX� NXUVXVH� VLVX�� KLQGDPLVWLQJLPXVHG�� NXUVXVHDOXVHNV�ROHYDG�}SLNXG��WXQGLGH�MD�NRQVXOWDWVLRRQL�WRLPXPLVDMDG�
����� $MDNDYD$MDNDYDVVH� VLVHVWDE� }SHWDMD� N}LN� WRLPXQXG� WXQQLG� MD� MlUJPLVHNV� NRUUDNV� DQWXGNRGXVHG��OHVDQGHG�
����� )DLOLG®SHWDMDO�RQ�Y}LPDOXV� ODDGLGD��OHV�NXUVXVHJD� VHRWXG� IDLOH�� )DLOL�PDNVLPDDOQH�SLNNXVRQ���0%��+LOMHP�RQ�Y}LPDOLN��OHV� ODDGLWXG�IDLOH�VRRYL�NRUUDO�NXVWXWDGD��.XL�}SHWDMDODHE��OHV�+70/�YRUPLQJXV�IDLOL��DYDWDNVH�VHH�}SLODVH�EUDXVHULV�QDJX�WDYDOLQH�+70/OHKHN�OJ�

-RRQLV����9,.2�IRRUXP



��
����� )RRUXP)RRUXPLV� RQ� }SLODVWHO� Y}LPDOLN� DUXWOHGD� }SHWDMD� SRROW� HWWH� DQWXG� Y}L� LVH� DOJDWDWXGWHHPDGHO�� 6DDWMD� QLPH� MD� H�PDLOL� DDGUHVVL� QlLGDWDNVH� DXWRPDDWVHOW� NRRV� N}LJLSRVWLWDWXG� V}QXPLWHJD�� ®SHWDMDO� RQ� Y}LPDOXV� IRRUXPLVW� WDJDQWMlUHOH� VRELPDWXLGV}QXPHLG�Y}L�WHHPDVLG�NXVWXWDGD��YW�MRRQLV����
����� /LQJLG/LQNLGH� OLVDPLVH� Y}LPDOXV� NXUVXVHOH� RQ� SHDOH� }SHWDMD� ND� }SLODVWHO�� ®SHWDMDO� RQY}LPDOXV�ND�OLVDWXG�OLQNH�NXVWXWDGD��/LQJLOH�YDMXWDGHV�DYDQHE�YLLGDWXG�OHKHN�OJ�XXHVEUDXVHULDNQDV�
����� .RUGXPD�.LSSXYDG�.�VLPXVHG7LKWL� SHDYDG� }SHWDMDG� NXUVXVH� NlLJXV� LNND� MD� MlOOH� YDVWDPD� VDPDGHOH� N�VLPXVWHOH�6HOOLVWH�N�VLPXVWH�HQQHWDPLVHNV�RQ�P}LVWLN�NRRVWDGD�.RUGXPD�.LSSXYDWH�.�VLPXVWH�...��OHKHN�OJ��9,.2�SXKXO�RQ�}SHWDMDWHO�Y}LPDOXV�VLVHVWDGD�N�VLPXVHG�MD�YDVWXVHGOLKWVD�HNUDDQLYRUPL�NDXGX�
...� UXEULLJL� RPDNV� Y}WPLQH� }SLODVWH� SRROW� Q}XDE� DHJD�� .XL� }SLODQH� HVLWDE� P}QHN�VLPXVH��PLOOH� YDVWXV� RQ�...�V� ROHPDV�� WXOHNV� }SLODQH� VXXQDWD� VLQQD� OHKHOH� LOPDWDOOH� NRQNUHHWVHW� YDVWXVW� DQGPDWD�� (HVPlUJLNV� RQ� VDDYXWDGD� ROXNRUG�� NXV� }SLODVHGN}LJHSHDOW�YDDWDYDG�...�OHKHOH�MD�DOOHV�VHHMlUHO�N�VLYDG�}SHWDMDOW�
����� .DVXWDMD�DQGPHWH�PXXWPLQH.DVXWDMDWHO�RQ�Y}LPDOLN�PXXWD�RPD�H�PDLOL�DDGUHVVL�MD�SDURROL�
��� $QGPHRVD�DQDO��V®SSHNHVNNRQQD� SURWRW��EL� DQGPHEDDVLVW� �OHYDDWH� DQGPLVHNV� HVLWDPH� OlKWXYDOWUHODWVLRRQLOLVWH� DQGPEDDVLGH� WHRRULDVW� DQGPHRVD� DQDO��VL�� $OMlUJQHYD� NROPH� WDEHOLS}KMDO� RQ� OLKWQH� HWWH� NXMXWDGD� ROHP�VHRV� GLDJUDPPL� MD� 64/� ODXVHLG� WDEHOLWHPRRGXVWDPLVHNV�� 2OHPLKXOJDG� RQ� HVLWDWXG� WDEHOLV� ��� VHRVHKXOJDG� WDEHOLV� �� QLQJDWULEXXGLG�WDEHOLV���



��
7DEHO��

2OHPLKXOJDG
1LPL 6HPDQWLND '�QDDPLND
8VHUV ®SSHNHVNNRQQDNDVXWDMDG ®SLODVHG�UHJLVWUHHULYDG�HQQDVW�LVH��}SHWDMDLG�OLVDEDGPLQLVWUDDWRU/LQNV /LQJLG ®SHWDMD�MD�}SLODVHG�OLVDYDG�NXUVXVHOH�OLQNH&RXUVHV .XUVXVHG ®SHWDMD�OLVDE�NXUVXVHLG(YHQWV 7XQQLG ®SHWDMD�OLVDE�WXQGH
7RSLFV 7HHPDG ®SHWDMD�MD�}SLODVHG�VDDYDG�OLVDGD�IRRUXPLVVH�XXVLWHHPDVLG
0HVVDJHV 6}QXPLG ®SHWDMD�MD�}SLODVHG�VDDYDG�SRVWLWDGD�IRRUXPLVVHV}QXPHLG)LOHV )DLOLG ®SHWDMD�VDDE��OHV�ODDGLGD�NXUVXVHJD�VHRWXG�IDLOH
)DT .RUGXPD�.LSSXYDG.�VLPXVHG ®SHWDMD�OLVDE�...�VVH�N�VLPXVL�MD�YDVWXVHLG

7DEHO��
6HRVHKXOJDG

1LPL 6HPDQWLND '�QDDPLND
&RXUVHVB8VHUV ,JDOH� NXUVXVHOH� RQ� OLVDWXG� }SLODVHG�1���VXKH�}SLODVWH�MD�NXUVXVH�YDKHO ®SHWDMD�YDOLE��PLOOLVWHO�}SLODVWHO�RQNXUVXVHOH�OLJLSllV

7DEHO��
$WULEXXGLG

1LPL 6HPDQWLND8VHUV����XVHUBLG .DVXWDMD�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�8VHUV����ILUVWQDPH .DVXWDMD�HHVQLPL��1}XWDY�DWULEXXW�8VHUV����ODVWQDPH .DVXWDMD�SHUHNRQQDQLPL��1}XWDY�DWULEXXW�8VHUV����GHVFULSWLRQ .DVXWDMD�NLUMHOGXV��NODVV�Y}L�}SHWDMD���1}XWDY�DWULEXXW�8VHUV����HPDLO .DVXWDMD�H�PDLO�8VHUV����XVHUQDPH .DVXWDMD�NDVXWDMDQLPL��1}XWDY�DWULEXXW�8VHUV����SDVVZRUG .DVXWDMD�SDURRO��1}XWDY�DWULEXXW�
8VHUV����OHYHO .DVXWDMD� WDVH�� 1}XWDY� DWULEXXW�� ®SLODVHG�� ��� }SHWDMDG�� ��DGPLQLVWUDDWRU���/LQNV����OLQNBLG /LQJL�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�/LQNV����WLWOH /LQJL�SHDONLUL��1}XWDY�DWULEXXW�/LQNV����XUO /LQJL�85/��1}XWDY�DWULEXXW�/LQNV����GHVFULSWLRQ /LQJL�NLUMHOGXV�



��
/LQNV����XVHUBLG /LQJL� OLVDQXG�NDVXWDMD�NRRG��1}XWDY�DWULEXXW��9}}UY}WL� �8VHUV� ��XVHUBLG��
/LQNV����FRXUVHBLG .XUVXVH� NRRG�� PLOOHOH� OLQN� OLVDWL�� 1}XWDY� DWULEXXW�� 9}}UY}WL�&RXUVHV����FRXUVHBLG��/LQNV����DGGWLPH /LQJL�OLVDPLVH�DHJ��1}XWDY�DWULEXXW�&RXUVHV����FRXUVHBLG .XUVXVH�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�&RXUVHV����QDPH .XUVXVH�QLPL��1}XWDY�DWULEXXW�&RXUVHV����WHDFKHU ®SHWDMD�NRRG��1}XWDY�DWULEXXW��9}}UY}WL��8VHUV����XVHUBLG��&RXUVHV����JRDO .XUVXVH�VLVX�WXWYXVWXV�&RXUVHV����PDUNV .XUVXVH�KLQGDPLVH�NRUG�&RXUVHV����ERRNV .XUVXVH�NLUMDQGXVH�ORHWHOX�&RXUVHV����WLPH .XUVXVH�WRLPXPLVH�DHJ�&RXUVHV����SODFH .XUVXVH�WRLPXPLVH�UXXP�&RXUVHV����FRQVXOW .XUVXVH�NRQVXOWDWVLRRQLGH�DHJ�MD�UXXP�(YHQWV����HYHQWBLG 7XQQL�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�
(YHQWV����FRXUVHBLG .XUVXVH�NRRG��PLOOHJD�WXQG�RQ�VHRWXG��1}XWDY�DWULEXXW��9}}UY}WL�&RXUVHV����FRXUVHBLG��(YHQWV����GDWH .XXSlHY��PLOODO�WXQG�WRLPXV��1}XWDY�DWULEXXW�(YHQWV����SODFH 5XXP��NXV�WXQG�WRLPXV��1}XWDY�DWULEXXW�(YHQWV����WRSLFV 7XQQL�VLVX��OHYDDGH��1}XWDY�DWULEXXW�(YHQWV����KRPHWDVN .RGXQH��OHVDQQH�7RSLFV����WRSLFBLG 7HHPD�NRRG�IRRUXPLV��1}XWDY�DWULEXXW��3ULPDDUY}WL�7RSLFV����WRSLF 7HHPD�SHDONLUL�IRRUXPLV��1}XWDY�DWULEXXW�
7RSLFV����XVHUBLG .DVXWDMD� NRRG�� NHV� WHHPD� DOJDWDV�� 1}XWDY� DWULEXXW�� 9}}UY}WL�8VHUV����XVHUBLG��
7RSLFV����FRXUVHBLG .XUVXVH�NRRG��PLOOH� IRRUXPLVVH� WHHPD�NXXOXE��1}XWDY�DWULEXXW�9}}UY}WL��&RXUVHV����FRXUVHBLG��7RSLFV����DGGWLPH 7HHPD�OLVDPLVH�DHJ��1}XWDY�DWULEXXW�0HVVDJHV����PHVVDJHBLG 6}QXPL�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�
0HVVDJHV����FRXUVHBLG .XUVXVH�NRRG��PLOOH�IRRUXPLVVH�V}QXP�NXXOXE��1}XWDY�DWULEXXW�9}}UY}WL��&RXUVHV����FRXUVHBLG��
0HVVDJHV����WRSLFBLG 7HHPD�NRRG��PLOOH�DOOD�V}QXP�NXXOXE��1}XWDY�DWULEXXW��9}}UY}WL�7RSLFV����WRSLFBLG��
0HVVDJHV����XVHUBLG .DVXWDMD� NRRG�� NHV� V}QXPL� SRVWLWDV�� 1}XWDY� DWULEXXW�� 9}}UY}WL�8VHUV����XVHUBLG��0HVVDJHV����PHVVDJH 6}QXPL�WHNVW��1}XWDY�DWULEXXW�0HVVDJHV����DGGWLPH 6}QXPL�OLVDPLVH�DHJ��1}XWDY�DWULEXXW�)LOHV����ILOHBLG )DLOL�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�)LOHV����GHVFULSWLRQ )DLOL�NLUMHOGXV��1}XWDY�DWULEXXW�)LOHV����ELQBGDWD )DLOL�VLVX�ELQDDUVHO�NXMXO��1}XWDY�DWULEXXW�)LOHV����ILOHQDPH )DLOL�QLPL��1}XWDY�DWULEXXW�



��
)LOHV����ILOHVL]H )DLOL�SLNNXV��1}XWDY�DWULEXXW�)LOHV����ILOHW\SH )DLOL�W��S��1}XWDY�DWULEXXW�
)LOHV����FRXUVHBLG .XUVXVH� NRRG�� NXKX� IDLO� NXXOXE�� 1}XWDY� DWULEXXW�� 9}}UY}WL�&RXUVHV����FRXUVHBLG��
)LOHV����XVHUBLG .DVXWDMD� NRRG�� NHV� IDLOL� �OHV� ODDGLV�� 1}XWDY� DWULEXXW�� 9}}UY}WL�8VHUV����XVHUBLG��)LOHV����DGGWLPH )DLOL�OLVDPLVH�DHJ��1}XWDY�DWULEXXW�)DT����IDTBLG .�VLPXVH�NRRG��1}XWDY�DWULEXXW��3ULPDDUY}WL�
)DT����FRXUVHBLG .XUVXVH� NRRG�� NXKX� N�VLPXV� NXXOXE�� 1}XWDY� DWULEXXW�� 9}}UY}WL�&RXUVHV����FRXUVHBLG��)DT����TXHVWLRQ .�VLPXV��1}XWDY�DWULEXXW�)DT����DQVZHU 9DVWXV��1}XWDY�DWULEXXW�



��
� ®33(.(6..211$�352727hh%,�(9$/9$76,221
(YDOYDWVLRRQLO� RQ� WlLWD� YlJD� ROXOLQH� UROO� NDVXWDMDNHVNVHV� V�VWHHPLGLVDLQLV�$OOMlUJQHYDOW�GHILQHHULPH�HYDOYDWVLRRQL�P}LVWH�
(YDOYDWVLRRQ ±� SURWVHVV�� PLOOH� NlLJXV� NRJXWDNVH� LQIRUPDWVLRRQL� V�VWHHPLNDVXWDWDYXVH�NRKWD�HHVPlUJLJD�WlLXVWDGD�V�VWHHPL�Y}L�KLQQDWD�YDOPLV�OLLGHVW��>������@
.lHVROHYDV�SHDW�NLV�WXWYXVWDWDNVH�YHHELS}KLVWH�UDNHQGXVWH�HYDOYDWVLRRQL�PHWRRGLNDLGQLQJ�NLUMHOGDWDNVH�}SSHNHVNNRQQD�9,.2�SURWRW��EL�HYDOYDWVLRRQL�
3URWRW��EL� HYDOYDWVLRRQLV� RVDOHV� ��� VLKWJUXSL� OLLJHW�� NHOOH� ,.7� SlGHYXVWH� WDVH� ROLY}UOGOHPLVL�HULQHY�SHHJHOGDPDNV�VLKWJUXSL�ROXNRUGD��7HVWJUXSS�NRRVQHV�Y}UGVHOW���VW}SHWDMDVW�QLQJ���VW�}SLODVHVW�
3URWRW��EL�HYDOYDWVLRRQLNV�NDVXWDWL�NROPH�PHHWRGLW�
�� :DONWKURXJK WHVW�� �³OlELMDOXWDPLVH´� WHVW�� PLOOHO� RVDOHVLG� NDNV� }SHWDMDW�� NHVRPDYDG�HHOQHYDW�NRJHPXVW�:HE&7�NDXGX�}SSLPLVHO��� 7KLQN�DORXG WHVW���³YDOMXOW�P}WOHPLVH´�WHVW��PLV�YLLGL�OlEL���}SLODVHJD��� $QNHHWN�VLPXVWLN��PLOOH�WlLWVLG����WHVWLMDW�

��� 9HHELS}KLVWH�UDNHQGXVWH�HYDOYDWVLRRQL�PHWRRGLND(YDOYDWVLRRQLG�Y}LE�S}KLP}WWHOLVHOW�MDRWDGD�NDKHNV��>������@
x )RUPDWLLYQH�HYDOYDWVLRRQ YLLDNVH�NRUGXYDOW�OlEL�UDNHQGXVH�GLVDLQL�NlLJXV�MD�VHOOHWXOHPXVL�DUYHVWDGDNVH�GLVDLQLSURWVHVVLV�
x 6XPPDWLLYQH� HYDOYDWVLRRQ YLLDNVH� OlEL� SlUDVW� UDNHQGXVH� YDOPLPLVW� QLQJ� VHOOHHHVPlUJLNV�RQ�KLQQDWD�YDOPLVUDNHQGXVW�
(YDOYDWVLRRQL�OlELYLLPLVH�S}KMXVHG�RQ�-��3UHHFH¶L�MlUJL�MlUJPLVHG��>������±���@

x UHDDOVH�PDDLOPD�P}LVWPLQHx NXMXQGXVWH�Y}UGOHPLQHx VLKWJUXSL�KXYLGH�DUYHVWDPLQHx VWDQGDUGLOH�YDVWDYXVH�NRQWUROOLPLQH
:�0��1HZPDQ�MD�0�*��/DPPLQJ�RQ�WRRQXG�YlOMD�MlUJPLVHG�HYDOYDWVLRRQL�OlELYLLPLVHVDPPXG��>�������±���@



��
�� 0llUDWD�NLQGODNV�NDVXWDWDYXVH�NULWHHULXPLG��PLOOHOH�GLVDLQ�SHDE�YDVWDPD�� 9DOPLVWDGD�SURWRW��S��PLGD�HYDOYDWVLRRQL�NlLJXV�NDVXWDWDNVH��� (NVSHULPHQGL� HWWHYDOPLVWDPLQH�� OHLWDNVH� NDVXWDMDG�� NHV� V�VWHHPL� WHVWLYDG�PllUDWDNVH�WHJHYXVHG��PLGD�QDG�VRRULWDYDG�QLQJ�NDYDQGDWDNVH�WHVW��� ,QIRUPHHULWDNVH�NDVXWDMDLG�WHVWL�OlELYLLPLVH�NRUUDVW�MD�YLLDNVH�WHVWLG�OlEL��� $QDO��VLWDNVH�WHVWL�NlLJXV�NRJXWXG�DQGPHLG��HW�PllUDWD�NLQGODNV��NXLGDV�WHVWLWLQJLPXVHG�P}MXWDVLG�WHJHYXVWH�VRRULWDPLVH�WXOHPXVL��� 7HKDNVH�MlUHOGXVHG�YDMDOLNH�WlLXVWXVWH�NRKWD�V�VWHHPL�GLVDLQLV�

6DPP� ���� RQ� OlELWXG� SHDW�NLV� ��� NXV� PllUDVLPH� NLQGODNV� NULWHHULXPLG�� PLOOHOH}SSHNHVNNRQG� SHDE� YDVWDPD�� 6DPP� ���� RQ� OlELWXG� SHDW�NL� �� O}SXNV�� NXL� ROHPHNLUMHOGDQXG�MD�YDOPLVWDQXG�SURWRW��EL�
��� :DONWKURXJK WHVW:DONWKURXJK� WHVWLV� RVDOHV� NDNV� }SHWDMDW�� NHV� NDVXWDYDG� DNWLLYVHOW� ,.7� Y}LPDOXVL}SSHW||V�QLQJ�RPDYDG�HHOQHYDW�NRNNXSXXGHW�YHHELS}KLVH�}SSHNHVNNRQQDJD�:HE&7�
7��SLOLQH� ZDONWKURXJK� WHVW� NRRVQHE� KRROLNDOW� YDOLWXG� �OHVDQQHWHVW�� PLOOH� WlLWPLVHNlLJXV�SHDE� WHVWLMD�HQQXVWDPD��NXLGDV� VLKWJUXSS�Y}LE�NlLWXGD� MD�PLOOLVHG�SUREOHHPLGY}LYDG�QHLO�WHNNLGD�
®SHWDMD� W||NHVNNRQQD� WHVWLPLVH� NlLJXV� SLGLG� WHVWLMDG� WlLWPD� �� �OHVDQQHW� QLQJDQDO��VLPD�NRKWL��PLV�Y}LYDG�NDVXWDMDWHO�YLJX�S}KMXVWDGD��hOHVDQGHG�ROLG�MlUJPLVHG�

x 8XH�NXUVXVH�ORRPLQH�MD�}SLODVWH�OLVDPLQH�NXUVXVHOH
x .XUVXVH�LQIR�OLVDPLQH�MD�XXHQGDPLQH
x 7XQGLGH�OLVDPLQH�DMDNDYDVVH�MD�NXVWXWDPLQH�DMDNDYDVW
x )DLOL�OLVDPLQH�MD�NXVWXWDPLQH
x 8XH�WHHPD�ORRPLQH�MD�V}QXPLOH�YDVWDPLQH�IRRUXPLV
x /LQJL�OLVDPLQH�MD�NXVWXWDPLQH
x 3DURROL�PXXWPLQH�MD�XXH�SDURROLJD�VLVVHORJLPLQH

7HVWL� WXOHPXVHQD� W}LG� WHVWLMDG� YlOMD� YHD�� PLV� WDNLVWDV� XXH� NXUVXVH� OLVDPLVH� MlUHONXUVXVHOH� }SLODVL� OLVDGD�� 6DPXWL� DQGVLG� WHVWLMDG� VRRYLWXVL� P}QHGH� YlOMDGH� QLPHWXVWHPXXWPLVHNV��PLV�VRELNV�URKNHP�NRROL�NRQWHNVWLJD�



��
��� 7KLQN�DORXG WHVW7KLQN� DORXG SURWRNROO� RQ� �NV� NDVXWDMDWH� MlOJLPLVH� YLLVH�� 7HJHPLVW� RQ� YHUEDDOVHSURWRNROOLJD��PLOOH�SXKXO�NDVXWDMDOH�DQWDNVH�WHVWLMDOH�DQWDNVH�NLQGODG��OHVDQGHG��PLGDWD� SHDE� WlLWPD�� 6DPDDHJVHOW� SHDE� WD� UllNLPD�� PLGD� WD� P}WOHE�� 9HUEDDOQH� SURWRNROOVHDE� NDVXWDMDWHOH� OLVDNRRUPD�� VHVW� QDG� SHDYDG� VDPDDHJVHOW� �OHVDQQHW� WlLWPD� MD� RPDVDPPXGHVW�QLQJ�P}WHWHVW�UllNLPD��.RJQLWLLYVHVW�SV�KKRORRJLDVW�RQ�WHDGD��HW�LQLPHVHGVXXGDYDG�WlKHOHSDQX�HIHNWLLYVHOW�MDJDGD�YDLG�P}QH�PLQXWL�MRRNVXO�
7KLQN�DORXG WHVW�YLLGL�OlEL���}SLODVHJD��NHV�N}LN�WlLWVLG����OHVDQQHW�

x /RJLVLG�VLVVH�QLQJ�PXXWVLG�lUD�RPD�SDURROL
x 2WVLVLG�LQIRUPDWVLRRQL�NXUVXVH�LQIRVW
x 2WVLVLG�LQIRUPDWVLRRQL�NXUVXVH�DMDNDYDVW
x 2WVLVLG�LQIRUPDWVLRRQL�NRUGXPD�NLSSXYDWH�N�VLPXVWH�KXOJDVW
x 9DVWDVLG�IRRUXPLV�ROHYDOH�NLUMDOH

/LQGLVWDPLVY}LPDOXV� WHVWLMDWH� P}WHWH� VDOYHVWDPLVHNV� SXXGXV�� NXLG� ROXOLVHPDGPlUNV}QDG� NLUMXWDWL� �OHV�� .XQD� NDVXWDMDG� HL� WHVWLQXG� NHVNNRQGD� VDPDDHJVHOW� ROLY}LPDOLN� ORHQGDGD� ND� KLLUHNOLNNH�� PLV� NXOXV� �OHVDQGH� WlLWPLVHNV�� 7HVWL� NlLJXV� W}LGPLWX�NDVXWDMDW�YlOMD�YDMDGXVH�PXXWD�PHQ���OLQNLGH�SHDONLUMX�
��� $QNHHWN�VLWOXVH�WXOHPXVHG�MD�DQDO��V(YDOYDWVLRRQL� N�VLPXVWLN� NRRVQHV� NROPHVW� RVDVW�� .�VLPXVWLN� MDJDWL� YlOMD� ��OH}SLODVHOH� MD� ��OH� }SHWDMDOH�� NHV� N}LN� WDJDVWDVLG� WlLGHWXG� N�VLPXVWLNXG�� .�VLPXVWLNXNRRVWDPLVHO� OlKWXWL� ��� SHDW�NLV� SDLND� SDQGXG� NULWHHULXPLGHVW� YHHELS}KLVH}SSHNHVNNRQQD�KLQGDPLVHNV�
.�VLPXVWLN� NRRVQHV� NROPHVW� RVDVW�� PLOOHVW� HVLPHQH� NHVNHQGXV� }SSHNHVNNRQGDGHIXQNWVLRQDDOVXVHOH�� $QNHHGL� WlLWMDWHO� SDOXWL� /LNHUWL� VNDDODO� KLQQDWD� DODSHDW�NLV� ���YlOMD� WRRGXG� }SSHNHVNNRQGDGH� IXQNWVLRQDDOVXVWH� ROXOLVXVW�� 9DVWXVWH� VDJHGXVHG� MDPRRG�RQ�WRRGXG�WDEHOLV���



��
7DEHO��

9HHELS}KLVH�}SSHNHVNNRQQD�IXQNWVLRQDDOVXVH�N�VLPXVWLNX�WXOHPXVHG
+LQQDNH�MlUJPLVWH�IXQNWVLRRQLGH�ROXOLVXVW�YHHELS}KLVH�}SSHNHVNNRQQD�MXXUHV����±�YlJD�ROXOLQH����±�ROXOLQH����± HL�RVND�|HOGD����±�PLWWH�HULWL�ROXOLQH���±��OGVH�PLWWH�ROXOLQH� 6DJHGXVHG)XQNWVLRRQ � � � � � � ± 0RRG
.XUVXVH�LQIR � � � � � � ± �7XQGLGH�VLVX�MD�NRGXVHG��OHVDQGHG � � � � � � ± �.DOHQGHU � � � � � � ± �/LQNLGH�OLVDPLVH�Y}LPDOXV � � � � � � ± �...�UXEULLN � � � � � � ± �.XUVXVHJD�VHRWXG�IDLOLGH�KDOGDPLQH � � � � � � ± �®SLODVWH�W||GH��OHVSDQHPLVH�Y}LPDOXV � � � � � � ± �)RRUXP��DV�QNURRQQH�VXKWOXVNHVNNRQG� � � � � � � ± �-XWXWXED��V�QNURRQQH�VXKWOXVNHVNNRQG� � � � � � � ± �.HVNNRQQDVLVHQH�SULYDDWV}QXPLWH�V�VWHHP � � � � � � ± ����-DJDWXG�W||UXXP��PLWX�}SLODVW�VDDYDG�W||WDGD�VDPDGH�IDLOLGHJD� � � � � � � ± �7HVWLGH�NRRVWDPLVH�MD�OlELYLLPLVH�YDKHQGLG � � � � � � ± �6LVVHORJLPLVH�V�VWHHP � � � � � � ± �.DVXWDMDWH�DNWLLYVXVH�PRQLWRRULQJ � � � � � � ± �.HVNNRQQDVLVHQH�RWVLQJXPRRWRU � � � � � � ± �0LOOLVHG�WlLHQGDYDG�IXQNWVLRRQLG�WXOHNV�}SSHNHVNNRQQDOH�OLVDGD"x 9}LPDOXV�QlKD�RPD�W||GH�HHVW�VDDGXG�KLQGHLG�Y}L�SXQNWH�0LGD�YHHO�WXOHNV�OLVDGD"x $OJXVHV� HL� WRKLNV� VHH� ROOD� OLLJD� �OHSDLVXWDWXG�� 5HDDOVH� NDVXWDPLVH� NlLJXV� Y}LEWlLHQGDGD�
.lHVROHYDVW� WDEHOLVW� WXOHQHE�� HW� VXXULPDW� YDMDGXVW� WXQQHE� VLKWJUXSS� NXUVXVH� LQIR� MDWXQGLGH� VLVX� DYDOGDPLVH� Y}LPDOXVH� MlUHOH�� 6DPXWL� KLQQDWDNVH� N}UJHOW� VLVVHORJLPLVHV�VWHHPL�SRROW�WDJDWDYDW�SULYDDWVXVW��)DLOLGH�OLVDPLVH�Y}LPDOXVW�SLGDVLG�YlJD�ROXOLVHNVSRROHG�YDVWDQXWHVW��,OPVHOW�RQ�OHLJHP�SRROHKRLG�WLQJLWXG�VHOOHVW��HW�}SHWDMDG�HL�NRRVWDYHHO�LVH�DNWLLYVHOW�RULJLQDDOVHLG�}SSHPDWHUMDOH�
0}QLQJDVW� YDVWXVHLVX� Y}LE� WlKHOGDGD� NDVXWDMDWH� DNWLLYVXVH� PRQLWRRULQJXOH� QLQJMXWXWRDOH�� 1}UN� SRROHKRLG� RQ� NHVNNRQQDVLVHVHOH� SULYDDWV}QXPLWH� V�VWHHPLOH�� 6HHQlLWDE��HW�VLKWJUXSL�OLLNPHG�HHOLVWDYDG�WDYDSlUDVH�HOHNWURQSRVWL�NDVXWDPLVW�



��
.�VLPXVWLNX�WHLVHV�RVDV�SDOXWL�NDVXWDMDWHO�KLQQDWD�V�VWHHPL�NDVXWDWDYXVW�SHDW�NLV����YlOMD�WRRGXG�KHXULVWLOLVWH�NULWHHULXPLGH�MlUJL��9DVWXVHG�RQ�WRRGXG�WDEHOLV���

7DEHO��
®SSHNHVNNRQQD�SURWRW��EL�NDVXWDWDYXVH�N�VLPXVWLN

+HXULVWLN +LQGDMDWH�NRPPHQWDDULG.XL�OLKWQH�Y}L�NHHUXOLQH�RQ}SSHNHVNNRQQDNDVXWDPD�}SSLPLQH"��OHVHKLWXVH�ORRJLOLVXV�MlUMHSLGHYXV�NXMXQGXVHV�VDUQDVXVHG�UHDDOVHPDDLOPDJD�

x .}LN�RQ�ORRJLOLQH�MD�OLKWQH��N}LN�RQ�MlUMHNLQGODOW�OLKWVDOWNXMXQGDWXGx 6XKWHOLVHOW�OLKWQH��N}LN�SHDNVLG�KDNNDPD�VDDPD�x 3lULV�OLKWQH��HL�QlH�HULOLVL�SUREOHHPH�NDVXWDPD�}SSLPLVHOx 0HQ���OLQNLGH�SHDONLUMDG�Y}LNV�ROOD�VRELYDPDGx (L�ROH�NHHUXOLQH��VXKWHOLVHOW�OLKWQH��DLQXOW�PHQ��V�ROHY³DMDNDYD´�YLLE�YHLGL�VHJDGXVVH��NXQD�HL�RVND�DUYDWD��HW�VHOOHDOO�QlLGDWDNVH�WXQGLGH�VLVX�MD�NRGXVHLG��OHVDQGHLG�x ,VHJL�OLLJD�OLKWQHx 6XKWHOLVHOW�OLKWQH��NXLJL�SDDU�YlLNHVW�DUXVDDPDWXVW�ROL.XL�HIHNWLLYQH�RQ}SSHNHVNNRQQDNDVXWDPLQH"�QDYLJHHULPLVOLKWVXV�DOODODDGLPLVH�NLLUXV�

x .}LN�RQ�YlJD�HIHNWLLYQHx 3LLVDYDOW�NLLUHx .LLUXV�RQ�YlJD�KHD
.DV�7H�VDDWH�NDVXWDMDQDSLLVDYDOW�WDJDVLVLGHW�MDWHDWH�SLGHYDOW�RPDDVXNRKWD}SSHNHVNNRQQDV"

x 9DKHO�RQ�WDJDVLVLGH�SXXGXOLNx 6HH�Y}WDE�DHJD��DJD�VHH�WRLPLE

0LOOLVHG�YHDG�LOPQHVLG}SSHNHVNNRQQDNDVXWDPLVHO"
x 2OL�DLQXOW��NV�VHJDGXVVH�DMDY�NRKW�±�}SLODVWH�NXUVXVHOHOLVDPLQH

.DV�NXMXQGXV�RQHVWHHWLOLQH�MD�PHHOGLYNDVXWDGD"��SDLJXWXV�YlUYLODKHQGXV��ORHWDYXV�
x 9lJD�PHHOGLY�NXMXQGXVx (VWHHWLOLVHOW�NRUUDV�MD�W}HVWL�PHHOGLY��VHVW�RQ�OLKWQHx 9DOJH�WDXVW�RQ�SLVXW�OLLJD�Q}XGOLN��Y}LNV�ROOD�PLGDJLPDKHGDPDW�QDJX�QlLWHNV�EHHå�Y}L�KDOOx 9}LNV�ROOD�}SLODVHOH�PHHOGLYDP��YlUYLOLVHP��PLQJL�NRUGXYV�PERO��LOOXVWUDWVLRRQ���2Q�OLLJD�WXLP�x ,JDY�MD��VQD�PDLWVHWX��9}LNV�ROOD�S}QHYDP�ORJR�x $UYDQ��HW�PXVW�YDOJH�RQ�OLLJD�LJDY�



��
.D�NDVXWDWDYXVH�N�VLPXVWLNX� WXOHPXVHG� W}LG�YlOMD�YDMDGXVH�QLPHWDGD�P}QHG�PHQ��SXQNWLG��PEHU��HW�ROHNV�SDUHP�VLGH�NHVNNRQQD�MD�NRROL�NRQWHNVWL�YDKHO�
.�VLPXVWLNX� NROPDQGD� RVD� NRRVWDPLVHO� ROL� DOXVHNV� DODSHDW�NNLGHV� ���� MD� ���� YlOMDWRRGXG�(HVWL�NRROLNRQWHNVWLV�UDNHQGDWDYXVH�QLQJ�SHGDJRRJLOLVH�VRELYXVH�NULWHHULXPLG�(VLWDWXG�YlLGHWHOH�SDOXWDNVH� DQNHHGL� WlLWMDO� DQGD�KLQQDQJ�YLLHSDOOLVHO�/LNHUWL� VNDDODO�7XOHPXVHG�RQ�WRRGXG�WDEHOLV���

7DEHO��
®SSHNHVNNRQQD�SURWRW��EL�UDNHQGDWDYXVH�N�VLPXVWLN

+LQQDNH�9,.2�UDNHQGDWDYXVW�(HVWL�NRROL�NRQWHNVWLV���±�WlLHVWL�Q}XV����±�SLJHP�Q}XV����±�QHXWUDDOQH�HL�RVND�|HOGD����±�SLJHP�PLWWH�Q}XV���±��OGVH�PLWWH�Q}XV� 6DJHGXVHG.�VLPXV � � � � � � ± 0RRG
®SLODVWHO�RQ�SLLVDYDG�RVNXVHG�9,.2�NDVXWDPLVHNV � � � � � � ± �®SHWDMDWHO�RQ�SLLVDYDG�RVNXVHG�9,.2�NDVXWDPLVHNV � � � � � � ± ����9,.2�NDVXWXVHOHY}WXNV�RQ�SLLVDY�}SHWDMDWHSRROQH�KXYL � � � � � � ± �9,.2�NDVXWXVHOHY}WXNV�RQ�SLLVDY�}SLODVWHSRROQH�KXYL � � � � � � ± �9,.2�UDNHQGDPLQH�RQ�NRRVN}ODV�ULLNOLNX�}SSHNDYD�SULRULWHHWLGHJD � � � � � � ± �9,.2�UDNHQGDPLQH�Y}LPDOGDE�YlKHQGDGD�}SHWDMDWH�W||NRRUPXVW � � � � � � ± �9,.2�UDNHQGDPLQH�Y}LPDOGDE�YlKHQGDGD�SDOMXQGXVNXOXVLG � � � � � � ± �9,.2� UDNHQGDPLQH� Y}LPDOGDE� PXXWD� }SSHPDWHUMDOLG� }SLODVWHOHNlWWHVDDGDYDPDNV � � � � � � ± �
9,.2� UDNHQGDPLQH� Y}LPDOGDE� MlWNDWD� }SSHW||G� YlOMDVSRRONODVVLUXXPL � � � � � � ± �
9,.2� UDNHQGDPLQH� Y}LPDOGDE� NlVLWOHGD� WHHPDVLG�� PLGDWXQQLSODDQLMlUJVH�}SSHW||�NlLJXV�SLLVDYDOW�HL�SXXGXWDWD � � � � � � ± �
9,.2� UDNHQGDPLQH� Y}LPDOGDE� YlKHQGDGD� SXXGXWXG� WXQGLGHVWS}KMXVWDWXG�UDVNXVHLG � � � � � � ± �
9,.2� SDNXE� Y}LPDOXVH� WDJDVLKRLGOLNXPDWHO� }SLODVWHO� GLVNXVVLRRQLVRVDOHGD � � � � � � ± �
7lLHQGDYDG�NRPPHQWDDULG�9,.2�UDNHQGDWDYXVH�NRKWD�
hODOWRRGXG�WDEHOLVW�Y}LPH�MlUHOGDGD��HW�9,.2�UDNHQGDPLQH�NRROLV�SHDNV�NXOJHPD�LOPDVXXUHPDWH� SUREOHHPLGHWD�� NXQD� RQ� ROHPDV� QLL� P}OHPDSRROQH� KXYL� QLQJ� SLLVDYDGRVNXVHG� }SSHSURWVHVVL� ODLHQGDPLVHNV� YHHELS}KLVH� }SLNHVNNRQQD� DELO�� 6XXUL� ORRWXVLVHDWDNVH�9,.2�OH�VHRVHV�}SSHPDWHUMDOLGH�NlWWHVDDGDYDNV�PXXWPLVH��SDOMXQGXVNXOXGH



��
YlKHQGDPLVH�QLQJ�SXXGXPLVWHVW�S}KMXVWDWXG�}SLUDVNXVWH�OHHYHQGDPLVHJD��9DVWDMDG�HLRVND� Y}WWD� VHLVXNRKWD� N�VLPXVHV�� PLV� SXXGXWDE� 9,.2� VRELYXVW� ULLNOLNX� }SSHNDYDSULRULWHHWLGHJD��6HH�RQ�LOPVHOW�WLQJLWXG�}SLODVWH�YDVWXVWHVW�



��
.2..89®7(
3URWRW��EL� NRRVWDPLVH� DOXVHNV� ROLG� NLUMDQGXVH� S}KMDO� NRRVWDWXG� NULWHHULXPLG� QLQJROHPDVROHYDWH� NHVNNRQGDGH� DQDO��V�� 7||� NlLJXV� RWVLWL� YDVWXVW� MlUJPLVWHOHN�VLPXVWHOH�

x 0LOOLVWH�NULWHHULXPLGH�MlUJL�KLQQDWD�YHHELS}KLVH�}SSHNHVNNRQQD�VRELYXVW�(HVWLNRROLGHOH"x 0LOOLVHLG� SUREOHHPH� Y}LE� HQQXVWDGD� ROHPDVROHYDWH� YHHELS}KLVWH}SSHNHVNNRQGDGH�NDVXWXVHOHY}WXO�(HVWL�NRROLGHV"x .XLGDV� WXOHNV� NXMXQGDGD� }SSHNHVNNRQG�� PLV� YDVWDNV� (HVWL� NRROLGHYDMDGXVWHOH"
6DDGXG� WHKQLOLVWH�� SV�KKRORRJLOLVWH�� VRWVLDDOVHWH� MD� SHGDJRRJLOLVWH� NULWHHULXPLGHNRPSOHNWL� Y}LE� Y}WWD� DOXVHNV� HGDVSLGLVHOH� }SSHNHVNNRQGDGH� NRRVWDPLVHOH� MDHYDOYHHULPLVHOH�
3URWRW��EL�HYDOYDWVLRRQL�WXOHPXVHG�QlLWDVLG�WXJHYDLG�MD�Q}UNX�N�OJL�QLQJ�Y}LPDOGDYDGYLLD� VLVVH� YDMDOLNXG� SDUDQGXVHG� }SSHNHVNNRQQD� O}SOLNXOH� YHUVLRRQLOH�� 7HVWLMDWHSRVLWLLYVHG� DUYDPXVHG� LQQXVWDYDG� }SSHNHVNNRQQD� 9,.2� NDVXWXVHOHY}WWX� 7DOOLQQD/LOOHN�OD�*�PQDDVLXPLV�DODWHV���������}SSHDDVWDVW��.XL�}SSHNHVNNRQQD�NDVXWDPLQHDYDOGDE�}SSHSURWVHVVLOH�VRRYLWXG�P}MX��RQ�Y}LPDOLN�VHOOH�SDNNXPLQH�ND�WHLVWHOH�(HVWLNRROLGHOH�
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.$687$78'�.,5-$1'86
�� ,QIR��MD�NRPPXQLNDWVLRRQLWHKQRORRJLD�(HVWL�NRROLV�����������>����PDL�����@KWWS���ZZZ�WLLJULK\SH�HH�WLLJHUBSOXVV�VWUDWHHJLD�KWPO
�� 35((&(��-��+XPDQ�FRPSXWHU�LQWHUDFWLRQ��+DUORZ��$GGLVRQ�:HVOH\�������
�� (HVWL�VWDQGDUG�(96�,62�,(&�������,QIRWHKQRORRJLD��6}QDVWLN��>����PDL�����@KWWS���HH�ZZZ�HH�,7WHUPLQLG�
�� 8VDELOLW\�±�'HILQLWLRQ�>����PDL�����@KWWS���ZZZ�VHL�FPX�HGX�VWU�LQGH[HV�JORVVDU\�XVDELOLW\�KWPO
�� )/$1'(56��9��+RZ�ELJ�FDQ�,�PDNH�P\�SDJH"�>����PlUWV�����@KWWS���ZZZ�ZHESDJHVWKDWVXFN�FRP�����KWPO
�� 6,1,9((��,�+WPO�MD�-DYD6FULSW��/�KLMXKHQG��7DOOLQQ��*7�7DUNYDUD�$6�������
�� .(//(5�� $��� 9,/,3®/'�� -�� $FWLYH;� WHKQRORRJLD� NDVXWDPLVHVW� LQWHUDNWLLYVH}SLYDUD�ORRPLVHNV��±�$	$�������QU����ON���±���
�� 67(3+(16��0��,QWURGXFWLRQ�WR�0DFURPHGLD�)ODVK�����>����PDL�����@KWWS���ZZZ�GHYVKHG�FRP�&OLHQWB6LGH�)ODVK�,QWUR�
�� 7KH&RXQWHU�FRP���5HVROXWLRQ�VWDW�$SULO������>����PDL�����@KWWS���ZZZ�WKHFRXQWHU�FRP�VWDWV������$SULO�UHV�KWPO
��� �����&RORU�&KDUW�>����PDL�����@KWWS���ZZZ�SDJHWXWRU�FRP�SDJHWXWRU�PDNDSDJH�EJFRORUV�����KWPO
��� 1,(/6(1��-��7HQ�8VDELOLW\�+HXULVWLFV�>����PDL�����@KWWS���ZZZ�XVHLW�FRP�SDSHUV�KHXULVWLF�KHXULVWLFBOLVW�KWPO
��� -21$66(1��'�+��7KLQNLQJ�WHFKQRORJ\��WRZDUGV�D�FRQVWUXFWLYLVW�GHVLJQ�PRGHO��±(GXFDWLRQDO�7HFKQRORJ\�������QU����ON�������
��� &2//,6��%��7HOH�OHDUQLQJ� LQ�D�'LJLWDO�:RUOG��7KH�)XWXUH�RI�'LVWDQFH�/HDUQLQJ�/RQGRQ��7KRPVRQ�&RPSXWHU�3UHVV�������
��� +25721��6��:HE� WHDFKLQJ� JXLGH��$�SUDFWLFDO� DSSURDFK� WR� FUHDWLQJ� FRXUVH�ZHEVLWHV��1HZ�+DYHQ�	�/RQGRQ��<DOH�8QLYHUVLW\�3UHVV�������



��
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6800$5<
.H\ZRUGV� YLUWXDO� OHDUQLQJ� HQYLURQPHQWV�� FRPSDWLELOLW\�� XVDELOLW\�� VRFLDODFFHSWDELOLW\��SURWRW\SLQJ��HYDOXDWLRQ��ZDONWKURXJK�WHVW��WKLQN�DORXG�WHVW�
7KH�OHQJWK�RI�WKH�WKHVLV�LV����SDJHV����ILJXUHV�DQG���WDEOHV�DUH�LQFOXGHG�����UHVRXUFHVRI�OLWHUDWXUH�DQG�ZZZ�DUH�UHIHUHQFHG��7KH�WKHVLV�LV�ZULWWHQ�LQ�(VWRQLDQ�
,Q� ����� WKH� QDWLRQDO� 7LJHU� /HDS� 3URJUDP�ZDV� ODXQFKHG� IRU� WKH� FRPSXWHUL]DWLRQ� RI(VWRQLDQ�VFKRROV��7KH�VHFRQG�SULRULW\�ILHOG�RI�WKH�GHYHORSPHQW�SODQ�7LJHU�/HDS�3OXVIRU�����±�����LV�YLUWXDO�OHDUQLQJ�
7KLV�PHDQV�WKDW� WKHUH� LV�D�QHHG�IRU�D�VXLWDEOH�YLUWXDO� OHDUQLQJ�HQYLURQPHQW� �9/(��LQ(VWRQLDQ�VFKRROV�
7KH�GLSORPD�WKHVLV�LV�VHHNLQJ�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQV�

x :KDW�DUH�WKH�HYDOXDWLRQ�FULWHULD�RI�9/(�LQ�WKH�FRQWH[W�RI�(VWRQLDQ�VHFRQGDU\VFKRRO"
x :KLFK�SUREOHPV�PLJKW�RFFXU�LQ�FDVH�RI�XVLQJ�WKH�H[LVWLQJ�9/(�V�LQ�(VWRQLDQVFKRRO"
x +RZ�WR�GHVLJQ�WKH�9/(�WKDW�ZLOO�VDWLVI\�WKH�QHHGV�RI�(VWRQLDQ�VFKRRO"

7KH�JRDO�LV�WR�GHYHORS�WKH�SURWRW\SH�RI�VXLWDEOH�9/(�IRU�(VWRQLDQ�VFKRROV�
7KH�VHW�RI�HYDOXDWLRQ�FULWHULD�LV�VWDWHG�WKURXJK�WKH�UHYLHZ�RI�WKH�OLWHUDWXUH�LQ�&KDSWHU��� 7KH� FULWHULD� LQFOXGHV� WHFKQLFDO�� SV\FKRORJLFDO�� RUJDQL]DWLRQDO� DQG� SHGDJRJLFDODVSHFWV�
,Q�WKH�EDVLV�RI�WKH�HYDOXDWLRQ�FULWHULD�H[LVWLQJ�9/(�V�VXFK�DV�:HE&7��%ODFN%RDUG�DQG+RW�,QWUDQHW�DUH�RYHUYLHZHG�LQ�&KDSWHU����7KH�ZHDN�VLGHV�RI�H[LVWLQJ�9/(�V�DUH�XVHULQWHUIDFH�LQ�IRUHLJQ�ODQJXDJH��FRVW�DQG�XQVDWLVI\LQJ�IXQFWLRQDOLW\�RI�IUHH�9/(�V�
7KH�SURWRW\SH�RI�9/(�LV�GHVFULEHG�LQ� WKH�&KDSWHU���EDVHG�RQ� WKH�HYDOXDWLRQ�FULWHULDDQG�WKH�VWXG\�RI�WKH�H[LVWLQJ�9/(�V�
:DONWKURXJK� WHVW�� WKLQN� DORXG� WHVW� DQG� D� TXHVWLRQQDLUH� DUH� XVHG� IRU� IRUPDWLYHHYDOXDWLRQ� LQ�&KDSWHU����5HVXOWV� RI� WKH� HYDOXDWLRQ�ZHUH� SRLQWLQJ� RXW� WKH� VWURQJ� DQGZHDN�VLGHV�RI�WKH�SURWRW\SH��KHOSLQJ�WR�LPSURYH�WKH�ILQDO�YHUVLRQ�
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,Q� �������� WKH� GHYHORSHG� SURWRW\SH� RI� 9/(� ZLOO� EH� XVHG� LQ� 7DOOLQQ� /LOOHN\OD*\PQDVLXP��,Q�FDVH�RI�VXFFHVV�WKH�ILQDO�YHUVLRQ�ZLOO�EH�RIIHUHG�WR�RWKHU�VFKRROV�LQ(VWRQLD�


