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S}KLP}LVWHLG�� Y}UJX� HOHPHQWLGH� NRQVWUXNWVLRRQL�� SDUDPHHWUHLG� MD� NDUDNWH�
ULVWLNXLG��3}KLU}KN�RQ�HOHNWULY}UJX�S�VLWDOLWOXVH�DUYXWXVHO��/�KLGDOW�NlVLWOHWDNVH�
ND�UHDNWLLYY}LPVXVH�NRPSHQVHHULPLVH�MD�HOHNWULHQHUJLD�NYDOLWHHGL�N�VLPXVL��
.RQVSHNW� RQ�P}HOGXG� 7DOOLQQD� 7HKQLND�OLNRROL� HOHNWURHQHUJHHWLND� }SSHVXXQD�
EDNDODXUHXVH}SSH��OL}SLODVWHOH�}SSHDLQHV�(OHNWULY}UJXG��
�
�
�
.,5-$1'86�����
�
��� (HVWL�VWDQGDUG�(96�,(&���������³,(&�VWDQGDUGSLQJHG´�
��� (HVWL�VWDQGDUG�(96�(1������������³(OHNWULMDRWXVY}UNXGH�WXQQXVVXXUXVHG´���
��� (ORYDDUD�� -��� /DLKR�� <�� � 6lKN|ODLWRVWHNQLLNDQ� SHUXVWHHW�� � 2WDNXVWDQWDPR���
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6,68.25'�
�
�� 6,66(-8+$786�� � � � � � � � � � � � � � � � � � � � � � �� ���
� ����� 3}KLP}LVWHG������ � � � � � � � � � � � � � � � � � � � � � ���
� ���� (OHNWULY}UNXGH�NXMXQHPLQH�� � � � � � � � � � � � � � � � � ���
� ���� 1LPLSLQJHG�� � � � � � � � � � � � � � � � � � � � � � � ���
� ����� (OHNWULY}UNXGH�OLLJLWXV� � � � � � � � � � � � � � � � � � � ���
� ����� (OHNWULY}UNXGHOH�HVLWDWDYDG�Q}XGHG� � � � � � � � � � � � � � ���
� ����� .ROPHIDDVLOLQH�V�VWHHP�MD�QHXWUDDOL�PDDQGDPLQH� � � � � � � � � ���
� ����� 3}KLVXXUXVHG�MD�OlKWHYDOHPLG�� � � � � � � � � � � � � � � � ���
�� (/(.75,/,,1,'(�.216758.76,221�� � � � � � � � � � � � � ���
� ����� ®KXOLLQLG�� � � � � � � � � � � � � � � � � � � � � � � � ���
� ����� ®KXOLLQLGH�MXKWPHG�� � � � � � � � � � � � � � � � � � � � ���
� ����� ®KXOLLQLGH�PDVWLG� � � � � � � � � � � � � � � � � � � � � ���
� ����� ®KXOLLQLGH�LVRODDWRULG�MD�WDUYLNXG� � � � � � � � � � � � � � � ���
� ����� .DDEHOOLLQLG�� � � � � � � � � � � � � � � � � � � � � � � ���
�� (/(.75,9®5*8�(/(0(17,'(�$6(6.((0,'�-$�3$5$0((75,'� ���
� ���� (OHNWULY}UJX�HOHPHQGL�NXMXWDPLQH�QHOLNOHPPLQD� � � � � � � � � ��
� ���� (OHNWULOLLQL�SDUDPHHWULG� � � � � � � � � � � � � � � � � � � ���
� ���� (OHNWULOLLQL�DVHVNHHPLG� � � � � � � � � � � � � � � � � � � ���
� ���� .DKHPlKLVHOLVHG�WUDIRG� � � � � � � � � � � � � � � � � � � ���
� ���� .ROPHPlKLVHOLVHG�WUDIRG�MD�DXWRWUDIRG� � � � � � � � � � � � � ���
� ���� 7DUELMDWH�NRRUPXVHG�MD�NRRUPXVJUDDILNXG�� � � � � � � � � � � ���
� ���� .RRUPXVWH�VWDDWLOLVHG�NDUDNWHULVWLNXG�MD�PRGHOOHHULPLQH���
� � � S�VLWDOLWOXVH�DUYXWXVHO�� � � � � � � � � � � � � � � � � � � ���
� ���� 7RLWHDOOLNDWH�NXMXWDPLQH�S�VLWDOLWOXVH�DUYXWXVHO�� � � � � � � � � ���
�� (/(.75,9®5*8�(/(0(17,'(�7$/,7/86� � � � � � � � � � � ���
� ���� +RPRJHHQQH�OLLQ�� � � � � � � � � � � � � � � � � � � � � ���
� ���� +RPRJHHQVH�OLLQL�PRGHOOHHULPLQH�3�DVHVNHHPLJD�� � � � � � � � ���
� ���� /LLQLV�HGDVWDWDY�Y}LPVXV�� � � � � � � � � � � � � � � � � � ���
� ���� 9}LPVXVNDRG�HOHNWULY}UJX�HOHPHQWLGHV� � � � � � � � � � � � � ���
� ���� (QHUJLDNDRG� � � � � � � � � � � � � � � � � � � � � � � ���
� ���� 3LQJHODQJ�MD�SLQJHNDGX� � � � � � � � � � � � � � � � � � � ���
�� /,+76$7(�(/(.75,9®5.8'(�3h6,6(,681',�$5987$0,1(�� � ��
� ���� 3�VLVHLVXQGL�DUYXWDPLVH��OHVDQQH�MD�VHOOH�OLKWVXVWDPLQH�� � � � � � ��
� ���� 5DGLDDO�OHNDQGHY}UJX�DUYXWDPLQH�� � � � � � � � � � � � � � ���
� ���� -DRWXVY}UJX�DUYXWDPLQH� � � � � � � � � � � � � � � � � � � ���
� ���� hKWODVHOW�MDRWDWXG�NRRUPXVHJD�OLLQL�DUYXWDPLQH�� � � � � � � � � ���
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� ���� 0LWPH�QLPLSLQJHJD�Y}UJX�DUYXWDPLQH� � � � � � � � � � � � � ��
� ���� 5LQJOLLQL�DUYXWDPLQH� � � � � � � � � � � � � � � � � � � � ���
� ���� .DKHSRROVH�WRLWHJD�OLLQL�DUYXWDPLQH� � � � � � � � � � � � � � ���
� ���� 6LOPXVY}UJX�DUYXWDPLQH�� � � � � � � � � � � � � � � � � � ���
� ���� 9}UJX�OLJLNDXGQH�DUYXWDPLQH�O}KHVWXVPHHWRGLO�� � � � � � � � � ���
�� 6,/0869®5.8'(��3h6,6(,681',��$5987$0,1(�� � � � � � � ���
� ���� hOHVDQGH�SLLULWOHPLQH� � � � � � � � � � � � � � � � � � � � ���
� ���� /LQHDDUVHG�V}OPHY}UUDQGLG�� � � � � � � � � � � � � � � � � ���
� ���� /LQHDDUVHWH�V}OPHY}UUDQGLWH�PDDWULNVNXMX�� � � � � � � � � � � ���
� ���� /LQHDDUVHWH�V}OPHY}UUDQGLWH�ODKHQGXVPHHWRGLG�� � � � � � � � � ���
� ���� *DXVVL�PHHWRG�� � � � � � � � � � � � � � � � � � � � � � ���
� ���� 6}OPHY}UUDQGLWH�ODKHQGDPLQH�V}OPHMXKWLYXVWH�PDDWULNVL�S||UDPLVH�WHHO�
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
� ���� /LQHDDUVHWH�V}OPHY}UUDQGLWH�LWHUDWLLYQH�ODKHQGDPLQH�� � � � � � � ���
� ���� 0LWWHOLQHDDUVHG�V}OPHY}UUDQGLG�� � � � � � � � � � � � � � � ��
� ���� 6}OPHYRROXGH�EDODQVLY}UUDQGLWH�ODKHQGDPLQH� � � � � � � � � � ���
� �����1HZWRQL�PHHWRG� � � � � � � � � � � � � � � � � � � � � � ��
� �����6}OPHY}LPVXVWH�EDODQVLY}UUDQGLWH�ODKHQGDPLQH� � � � � � � � � ���
� �����9}LPVXVYRRJXGH�MD�Y}LPVXVNDGXGH�DUYXWDPLQH� � � � � � � � � ���
�� $.7,,9��-$�5($.7,,99®,0686('�(/(.75,6h67((0,6�-$�� � � �
� (/(.75,9®5*86� � � � � � � � � � � � � � � � � � � � � ������
� ���� 9}LPVXVWH�EDODQVV� � � � � � � � � � � � � � � � � � � � ������
� ���� 5HDNWLLYY}LPVXVH�JHQHUHHULPLQH�HOHNWULV�VWHHPLV�� � � � � � ��� ������
� ���� 5HDNWLLYY}LPVXVH�NRPSHQVHHULPLVVHDGPHG� � � � � � � � � � ������
� ���� 5HDNWLLYY}LPVXVH�NRPSHQVHHULPLVVHDGPHWH�YDOLN�MD�SDLJXWXV� � � ������
�� (/(.75,(1(5*,$�.9$/,7((7�-$�3,1*(�5(*8/((5,0,1(�� � ������
� ���� (OHNWULHQHUJLD�NYDOLWHHGLQlLWDMDG�� � � � � � � � � � � � � � ������
� ���� 6DJHGXVH�MD�SLQJH�OXEDWDYDG�KlOEHG� � � � � � � � � � � � � ������
� ���� 7DUELMD�WDOLWOXVSLQJHW�P}MXWDYDG�IDNWRULG� � � � � � � � � � � ������
� ���� 3LQJH�UHJXOHHULPLVH��OGS}KLP}WWHG�HOHNWULY}UJXV� � � � � � � � ������
���� 3LQJH�UHJXOHHULPLQH�WUDIRGHJD� � � � � � � � � � � � � � � ������

� ���� 3LQJH�UHJXOHHULPLQH�MDRWXVY}UJX�WRLWHDODMDDPDV�� � � � � � � � ������
���� 3LQJH�UHJXOHHULPLQH�SLQJHNDR�PXXWPLVH�NDXGX�� � � � � � � � ������
���� 3LQJH�MD�UHDNWLLYY}LPVXVH�YDVWDVWLNXQH�V}OWXYXV� � � � � � � � ������
���� 3LQJH�DV�PPHHWULD�MD�PLWWHVLLQXVHOLVXV� � � � � � � � � � � � ������

�
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��� 6,66(-8+$786�
�
���� 3®+,0®,67('�
�
(OHNWULMDDP�RQ�HKLWLV��PLV�VLVDOGDE�HOHNWULHQHUJLD�JHQHUHHULPLVHNV�MD�PXXQGD�
PLVHNV� YDMDOLNNH� S}KL�� MD� DELVHDGPHLG�� (OHNWULMDDP� WRRGDE� �JHQHUHHULE�� NDV�
DLQXOW�HOHNWULHQHUJLDW�Y}L�HOHNWUL��MD�VRRMXVHQHUJLDW��
.DVXWDWDYD� HVPDVH� HQHUJLD� DOXVHO� RQ� HOHNWULMDDPDGH� S}KLOLLNLGHNV� VRRMXV�
HOHNWULMDDPDG� �V�VL�� JDDV�� PDVXXW�� S}OHYNLYL�� WXUYDV��� K�GURHOHNWULMDDPDG�
�YHVL�� MD� WXXPDHOHNWULMDDPDG� �XUDDQ��� 6RRMXVHOHNWULMDDPDG� MDJXQHYDG� RPD�
NRUGD� NRQGHQVDWVLRRQL�� MD�NRRVWRRWPLVMDDPDGHNV��(VLPHVHG� WRRGDYDG� DLQXOW�
HOHNWULHQHUJLDW� HKN� HOHNWULW�� NXVMXXUHV� WXUELLQLVW� YlOMXQXG� DXU� NRQGHQVHHULWDNVH�
NRKH� XXHVWL� YHHNV�� .RRVWRRWPLVMDDPDGHVW� DQWDNVH� RVD� HQHUJLDVW� WDUELMDLOH�
VRRMXVHQHUJLDQD�HKN�VRRMXVHQD��DXU��NXXP�YHVL���
(OHNWULMDDPDGH� HOHNWULRVVD� NXXOXYDG� JHQHUDDWRULG�� NRJXPLVODWLG�� WUDIRG��
RPDWDUEH���O�OLWXV���MXKWLPLV��MP�VHDGPHG���
(OHNWULY}UN� RQ� HKLWLVWH� MD� VHDGPHWH� NRJXP� HOHNWULHQHUJLD� �OHNDQGPLVHNV� MD�
MDRWDPLVHNV��(OHNWULY}UN�NRRVQHE�HOHNWULOLLQLGHVW�MD�DODMDDPDGHVW��
(OHNWULOLLQ� �}KX�� Y}L� NDDEHOOLLQ�� RQ� MXKWLGHVW�� LVRODWVLRRQLVW� MD� DEL�
NRQVWUXNWVLRRQLGHVW� NRRVQHY� UDMDWLV�� PLV� RQ� P}HOGXG� HOHNWULHQHUJLD� HGDV�
WDPLVHNV�HOHNWULY}UJX��KHVW�SXQNWLVW�WHLVH��
$ODMDDP�RQ��OGMXKXO�HWWH�QlKWXG�HOHNWULHQHUJLD�PXXQGDPLVHNV� MD� MDRWDPLVHNV��
0XXQGDWDYDWHNV�SDUDPHHWULWHNV�RQ�WDYDOLVHOW�SLQJH�MD�YRRO��KDUYHPLQL�VDJHGXV��
$ODMDDP�RQ�HOHNWULY}UJX�RVD��PLV�K}OPDE�VLVHQHYDWH�MD�YlOMXYDWH��OHNDQGH��Y}L�
MDRWXVOLLQLGH� RWVL�� O�OLWXVVHDGPHVWLNNX�� WUDIRVLG�� MXKWLPLVDKHODLG� QLQJ� KRRQHLG��
$ODMDDPDV� RQ� WDYDOLVHOW� ND� NDLWVH�� MD� MXKWLPLVDSDUDWXXU��$ODMDDPDG� OLLJLWDWDNVH�
Y}UNXGH� MlUJL��PLOOHVVH� QDG� NXXOXYDG� �QW� �OHNDQGHDODMDDPDG�� MDRWXVDODMDDPDG��
����N9�DODMDDPDG�����N9�DODMDDPDG���
$ODMDDPD�� PLOOHV� RQ� N�OO� O�OLWXVVHDGPHVWLN� MD� NRJXPLVODWLG�� NXLG� SXXGXYDG�
M}XWUDIRG��QLPHWDWDNVH�ND�O�OLWXVSXQNWLNV��/�OLWXVSXQNWLV�WRLPXE�HOHNWULHQHUJLD�
MDRWDPLQH�LOPD�VHOOH�SDUDPHHWUHLG��VHDOKXOJDV�SLQJHW��PXXWPDWD��
(OHNWULHQHUJLDV�VWHHP� HKN� O�KHPDOW� HOHNWULV�VWHHP� RQ� HKLWLVWH� MD� VHDGPHWH�
NRJXP�HOHNWULHQHUJLD�WRRWPLVHNV���OHNDQGPLVHNV�MD�MDRWDPLVHNV��(OHNWULV�VWHHP�
NRRVQHE� HOHNWULMDDPDGHVW� MD� HOHNWULY}UNXGHVW�� .XQD� HOHNWULV�VWHHPL� S}KL�
�OHVDQGHNV� RQ� YDUXVWDGD� WDUELMDLG� HOHNWULHQHUJLDJD�� VLLV� QLPHWDWDNVH� HOHNWUL�



(��7LLJLPlJL��(OHNWULY}UJXG� ��

V�VWHHPL� VDJHOL� ND� HOHNWULYDUXVWXVV�VWHHPLNV�� 6DPDV� WlKHQGXVHV� RQ� ODLDOW�
NDVXWXVHO� YHHO� WHUPLQ� HQHUJLDV�VWHHP�� DUYHVWDGHV� VHGD�� HW� V�VWHHPL� NRRV�
WRRWPLVMDDPDGHO�RQ�N}UYDOIXQNWVLRRQLNV�VRRMXVWDUELMDWH�YDUXVWDPLQH�VRRMXVHJD��
.XQD� HOHNWULHQHUJLD� HGDVWDPLQH� HOHNWULMDDPDGHVW� WRLPXE� Y}UJXV� WDYDOLVHOW�
MDDPDGH� JHQHUDDWRUSLQJHVW� N}UJHPDO� SLQJHO�� Y}LE� NXMXWDGD� HOHNWULV�VWHHPL� ND�
WLQJOLNXOW�OLKWVXVWDWXG�HNYLYDOHQWVH�VNHHPLQD��MQ�������
�

� � � � � �
� -RRQLV��������(OHNWULV�VWHHPL�HNYLYDOHQWQH�VNHHP�

�
7lQDSlHYDO� RQ� HOHNWULV�VWHHPLG�� PLOOHVVH� Y}LE� NXXOXGD� SDOMX� HOHNWULMDDPX��
�OGMXKXO� �KHQGDWXG� V�VWHHPLGHYDKHOLVWH� �KHQGXVWHJD� VXXUWHNV� �KHQG�
V�VWHHPLGHNV�� 6XXUHPDWHO� HOHNWULV�VWHHPLGHO� MD� �KHQGV�VWHHPLGHO� RQ� YlLNVH�
PDWHJD�Y}UUHOGHV�ROXOLVL�HHOLVHLG��
x� VXXUHP�W||NLQGOXV�
x� V�VWHHPLGH��KHQGDPLVHJD�YlKHQHE�VXPPDDUQH�YDMDOLN��OHVVHDWXG�Y}LPVXV��

NXQD��KHQGDWDYDWH�V�VWHHPLGH�Y}L�V�VWHHPLRVDGH�NRRUPXVPDNVLPXPLG�RQ�
DMDOLVHOW�KDMXWDWXG�

x� YlLNVHP�VXKWHOLQH�VXPPDDUQH�YDMDOLN��UHVHUY�
x� Y}LPDOLN�RQ�NDVXWDGD�VXXUHPD�QLPLY}LPVXVHJD�|NRQRRPVHPDLG�DJUHJDDWH�
x� HIHNWLLYVHPDOW�VDDE�MXKWLGD�HULQHYDW�W��SL�MDDPDGH�WDOLWOXVW�
(OHNWULV�VWHHPLGH��KHQGDPLVH�PDMDQGXVOLN� WXOX��OHWDE�WDYDOLVHOW��KHQGDPLVHNV�
YDMDOLNH�OLLQLGH�UDMDPLVH�OLVDNXOXG��
7LKWL� RQ� HOHNWULY}UNXGH� DUYXWDPLVHO� RWVWDUEHNDV� NDVXWDGD� �OGLVWDWXG� P}LVWHW�
WRLWHDOOLNDV� �Y}UJX� WRLWHV}OPHV���PLOOHNV�Y}LE�ROOD�HOHNWULMDDP�Y}L�Y}UNX�WRLWHY�
DODMDDP��� $QDORRJVHOW�P}LVWHWDNVH�WHUPLQL�NRRUPXV��Y}UJX�NRRUPXVV}OPHV��DOO�
QLL��NVLNWDUYLWL��Y}UJXJD��KHQGDWXG� WDUYLWLWH�JUXSL�NXL�ND�YDDGHOGDYDVW�Y}UJXVW�
WRLGHWDYD� DODMDDPD� NRRUPXVW�� 0}LVWHG� WRLWHDOOLNDV� MD� NRRUPXV� Y}LPDOGDYDG�
UHDDOVHVW� HOHNWULV�VWHHPLVW� Y}L� HOHNWULY}UJXVW� WLQJOLNXOW� HUDOGDGD� Y}UJX� PLQJLW�
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RVD� RPD� WRLWHDOOLNDWH� MD� NRRUPXVWHJD�� 1LL� VDDE�� OXJHGHV� WRLWHDOOLNDWH� MD�
NRRUPXVWH�SDUDPHHWULG�HWWHDQWXNV��SLLUGXGD�SDOMX�YlLNVHPD�MD�OLKWVDPD��OHVDQGH�
ODKHQGDPLVHJD���
�
���� (/(.75,9®5.8'(��.8-81(0,1(�
�
,QLPNRQQD� DUHQJ� RQ� ROQXG� WLKHGDOW� VHRWXG� HQHUJLD� �KD� LQWHQVLLYVHPD� NDVX�
WXVHJD�� .}LJH� XQLYHUVDDOVHPDNV�� PXJDYDPDNV� MD� NYDOLWHHWVHPDNV� HQHUJLD�
YRUPLNV�RQ�WlQDSlHYDO�HOHNWULHQHUJLD��
.RRV�HOHNWULHQHUJLD�WRRWPLVHJD�HOHNWULMDDPDGHV�WHNNLV�VHOOH�WDUELMDLOH�HGDVWDPLVH�
YDMDGXV�� (KLWDWL� HVLPHVHG� DODOLVYRROXHOHNWULOLLQLG�� 9DKHOGXYYRRO�� PLOOHJD�
NDDVQHE�SLQJH�WUDQVIRUPHHULPLVH�Y}LPDOXV��Y}HWL�NDVXWXVHOH�KLOMHP���
(VLPHQH�NROPHIDDVLOLQH�YDKHOGXYYRROX�N}UJHSLQJHOLLQ�����N9��UDMDWL�6DNVDPDDO�
������D��6HOOHVW�DODWHV�NXQL�WlQDVHQL�RQ�NRJX�PDDLOPDV�MlWNXQXG�NROPHIDDVLOLVH�
YDKHOGXYYRROXV�VWHHPL� Y}LGXNlLN�� .DVXWXVHOH� RQ� Y}HWXG� �KD� N}UJHPDLG�
SLQJHLG� �KD� VXXUHPDWH� Y}LPVXVWH� �OHNDQGPLVHNV� MlUMHVW� NDXJHPD� PDD� WDKD��
$LQXOW� YlJD� VXXUWH� NDXJXVWH� SXKXO�� V}OWXPDWX� VDJHGXVHJD� HOHNWULV�VWHHPLGH�
�KHQGDPLVHNV� Y}L� PHUHOLLQLGH� SXKXO� RQ� YLLPDVHO� DMDO� YDKHOGXYYRROXOLLQLGHJD�
KDNDQXG��MlOOH�NRQNXUHHULPD�DODOLVYRROX�OHNDQGHG��
(VLPHQH� W||VWXVOLN� HOHNWULMDDP� (HVWLV� ROL� .XQGD� WVHPHQGLWHKDVH� HOHNWULMDDP�
Y}LPVXVHJD�����N:���������(VLPHVHNV��OGNDVXWDWDYDNV�HOHNWULMDDPDNV�(HVWLV�MD�
NRJX�%DOWLNXPLV�VDL�3lUQX�HOHNWULMDDP���������(GDVL�UDMDWL�HOHNWULMDDPDG�7DOOLQ�
QDV��7DUWXV��9LOMDQGLV��1DUYDV�MP��
(HVWL� HVLPHQH�N}UJHSLQJHOLLQ� ����N9��.XQGD±5DNYHUH� ������NP��KDNNDV� W||OH�
������(QQH�VHGD�ROLG�DLQXOW�7DOOLQQDV�NDVXWXVHO���N9�NDDEHOOLLQLG��$DVWDW������
ORHWDNVH�(HVWL�HOHNWULV�VWHHPL�DOJXVHNV��
.RRV� VXXUHPDWH� HOHNWULMDDPDGH� UDMDPLVHJD�7DOOLQQDV��(OODPDDO��8OLODV��1DUYDV�
MD� 3�VVLV� Y}HWL� NDVXWXVHOH� ND� N}UJHPDG� OLLQLSLQJHG�� ��� N9� �(OODPDD±7DOOLQQ��
������ MD� ��� N9� �1DUYD±.LYL}OL�� �������$OJDV� (HVWL� HOHNWULV�VWHHPL� MD� HOHNWUL�
Y}UNXGH�SODDQLSlUDQH�DUHQJ��
������D�PRRGXVWDWL�(HVWL�(OHNWULNHVNXV��PLGD�ORHWDNVH�³(HVWL�(QHUJLD´�DOJXVHNV��
3}OHYNLYL�VXXUHQHUJHHWLND�DOJDV���QGDWHO�DDVWDWHO�.RKWOD�-lUYH�MD�$KWPH�VRRMXV�
HOHNWULMDDPDJD� QLQJ� $KWPH±7DOOLQQD� MD� $KWPH±1DUYD� ���� N9� HOHNWULOLLQLJD��
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����� NlLNXODVWXG� 1DUYD� K�GURHOHNWULMDDP� MlL� /HQLQJUDGL� HOHNWULV�VWHHPL�
NlVXWXVVH��
(HVWL� VXXUHPDG� HOHNWULMDDPDG� ±� %DOWL� ������ 0:�� MD� (HVWL� ������ 0:��
VRRMXVHOHNWULMDDP� �� UDMDWL� ������������� $DVWDO� ����� DOXVWDWL� ,UX� VRRMXVHOHNWUL�
MDDPD� HKLWXVW�� PLOOH� SURMHNWY}LPVXVHNV� NDYDQGDWL� ���� 0:�� 0LWX� YDQHPDW�
HOHNWULMDDPD�RQ�WlQDVHNV�W||�MXED�O}SHWDQXG��
3UDHJX� RQ� HOHNWULHQHUJLD� HGDVWDPLVHNV� WDUELMDLOH� MD� (HVWL� HQHUJLDV�VWHHPL�
�KHQGDPLVHNV� QDDEHUV�VWHHPLGHJD� ROHPDV� VXKWHOLVHOW� KlVWL� YlOMD� DUHQGDWXG�
HOHNWULY}UN�� 3}KLY}UJX�PRRGXVWDYDG������ ���� MD� ����N9� HOHNWUL�OHNDQGHOLLQLG�
QLQJ�DODMDDPDG��MQ��������

�
-RRQLV����� (HVWL�HOHNWULV�VWHHP�

3}KLY}UN� YDVWXWDE� (HVWL� HOHNWULV�VWHHPL� W||NLQGOD� WRLPLPLVH� HHVW�� HW� WDJDGD�
SLGHY� HOHNWULHQHUJLD� �OHNDQQH� WRRWMDWHOW� WDUELMDWHOH�� 3}KLY}UN� NRRVQHE� ����
DODMDDPDVW� MD� FD������NP��OHNDQGHOLLQLGHVW�SLQJHWHO���������N9��3}KLY}UJXOH�
NXXOXYDG� ND� (HVWLW� QDDEHUULLNLGH� HOHNWULV�VWHHPLGHJD� �KHQGDYDG� HOHNWULOLLQLG��
3}KLY}UJX� NRRVVHLVXV� ROHY� HOHNWULV�VWHHPL� MXKWLPLVNHVNXV� KRLDE� Y}LPVXV�
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ELODQVVL� MD� MXKLE� UHDDODMDV� HOHNWULV�VWHHPL�� (HVWL� S}KLY}UN� RQ� VXKWHOLVHOW� WLKH��
DUYXNDWH�VXOHWXG�NRQWXXULGHJD��
-DRWXVY}UJX� S}KL�OHVDQGHNV� RQ� NOLHQWLGH� OLLWPLQH� HOHNWULY}UJXJD� QLQJ� QHQGH�
HOHNWULYDUXVWXVH�WDJDPLQH���
-DRWXVY}UNXGHV�NDVXWDWDNVH�SLQJHLG���������������� MD���N9�QLQJ�PDGDOSLQJHQD�
SHDPLVHOW���������9���
.RNNX�RQ�MDRWXVY}UJXO�FD��������NP�}KXOLLQH�MD��OH������NP�NDDEHOOLLQH��
�

�
KWWS���ZZZ�HQHUJLD�HH�

-RRQLV����� (HVWL�HOHNWULV�VWHHPL�VWUXNWXXU�
�

���� 1,0,3,1*('�
�
1LPLSLQJHNV� QLPHWDWDNVH� SLQJHW�� PLOOHOH� HOHNWULVHDGH� Y}L� HOHNWULY}UN� RQ� HWWH�
QlKWXG� MD� PLOOHJD� WHGD� PllUDWOHWDNVH� Y}L� LVHORRPXVWDWDNVH�� 7HJHOLN� W||�� HKN�
WDOLWOXVSLQJH�Y}LE�QLPLSLQJHVW�HULQHGD�OXEDWXG�SLLULGHV��
(OHNWULV�VWHHPL�N}LN�HOHPHQGLG��PDVLQDG��VHDGPHG��DSDUDDGLG��SURMHNWHHULWDNVH�
RSWLPDDOVHOW� WDOLWOHPD� QLPLSLQJHO�� � .D� � HOHPHQWLGH� � NDUDNWHULVWLNXG� DQWDNVH�
QLPLSLQJHOH�� �(OHNWULPDVLQDWH�� �VHDGPHWH� MD� �DSDUDWXXUL� VHHULDYLLVLOLVH� WRRWPLVH�
KXYLGHV�RQ�QLPLSLQJHG�VWDQGDUGLWXG��
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7lQDSlHYDO�OHLDYDG��KD�ODLHPDOW�WXQQXVWXVW�UDKYXVYDKHOLVHG�,(&��,QWHUQDWLRQDO�
(OHFWURWHFKQLFDO�&RPPLVVLRQ��VWDQGDUGLG��,(&�VWDQGDUGLG�RQ�VRRYLWXVOLNXG��
.XL� (HVWL� PDGDOSLQJHV�VWHHPL� �8d����� 9�� QLPLSLQJHWHNV� ROL� VHQL� HQGLVH�
169/�L� VWDQGDUGL� NRKDVHOW� �������� MD� ��������9�� VLLV� ,(&�VWDQGDUGL� NRKDVHOW�
RQ�QLPLSLQJHG���������MD���������9��3UDHJX�WRLPXE�QHQGHOH���OHPLQHN���
(HVWL� N}UJHSLQJHY}UNXGHV� YDVWDYDG� VHQL� NDVXWDWDYDWHVW� QLPLSLQJHWHVW� ,(&�
VWDQGDUGLWHOH�QLPLSLQJHG�����������������MD�����N9���3LQJHG���MD����N9�RQ�N�OO�
VWDQGDUGVHG��NXLG�SHUVSHNWLLYLV��OGMXKXO�PLWWHVRRYLWDWDYDG��
.}UJHPDWH� SLQJHWH� SXKXO� HL� NDVXWDWD� ,(&� NRKDVHOW� HQDP� QLPLSLQJH�� YDLG�
VXXULPD� OXEDWDYD� NHVWHYSLQJH� P}LVWHW�� 6RRYLWDWDNVH� Y}UNXGH� VWDQGDUGVHLG�
VXXULPDLG�OXEDWDYDLG�NHVWHYSLQJHLG�����������������MD������N9��7XOHYLNXV�UDMD�
WDYDWH� XXWH� Y}UNXGH� MDRNV� ORHWDNVH� PLWWHVRRYLWDYDNV� ND� SUDHJX� VWDQGDUGVHW�
VXXULPDW� OXEDWDYDW� NHVWHYSLQJHW� ���� N9�� PLV� YDVWDE� PHLO� NDVXWDWDYDOH�
QLPLSLQJHOH�����N9��S������WDEHO�������
$UYHVWDGHV� WDNLVWXVWHVW� WLQJLWXG� SLQJHNDGXVLG� HOHNWULV�VWHHPL� HOHPHQWLGHV� MD�
WDUELMDWH� NRRUPXVH� DMDOLVL� PXXWXVL�� SROH� Y}UJX� N}LNLGHV� SXQNWLGHV� Y}LPDOLN�
NLQGOXVWDGD� WlSVHOW� QLPLSLQJHJD� Y}UGVHW� WDOLWOXVSLQJHW�� 6HHJD� HULQHYDG� HOHNWUL�
V�VWHHPL� HOHPHQWLGH�� VHDOKXOJDV� ND� WDUELMDWH� WHJHOLNXG� WDOLWOXVSLQJHG�P}QLQJDO�
PllUDO� QLPLSLQJHVW�� 6WDQGDUGLWHJD� QRUPHHULWDNVH� ND� WDOLWOXVSLQJH� OXEDWXG�
PDNVLPDDOVHG�KlOEHG��N}UYDOHNDOGHG��QLPLSLQJHVW�WDUELMDWH�OLLWXPLVSXQNWLGHV��
/LLWXPLVSXQNWLNV�QLPHWDWDNVH�HOHNWULY}UJX�SXQNWL��PLOOHVW�WDUELMDW�YDUXVWDWDNVH�
HOHNWULHQHUJLDJD��
6HOOHNV� HW� WDJDGD� WDUELMDLOH� NHVNPLVHOW� QLPLSLQJHOH� Y}LPDOLNXOW� OlKHGDVW�
WDOLWOXVSLQJHW�� SHDNVLG� Y}UJX� WRLWHDOOLNDWH� �HOHNWULMDDPDG� Y}L� WRLWHDODMDDPDGH�
WUDIRGH� VHNXQGDDUPlKLVHG�� WDOLWOXVSLQJHG� ROHPD� Y}UJX� QLPLSLQJHVW� YHLGL�
N}UJHPDG�� 0DMDQGXVOLNXOW� SHHWDNVH� RWVWDUEHNDNV�� HW� JHQHUDDWRULWH� QLPLSLQJH�
ROHNV����MD�WUDIRGH�VHNXQGDDUPlKLVWH�QLPLSLQJH���Y}L�����N}UJHP�QHQGH�SRROW�
WRLGHWDYD� HOHNWULY}UJX� QLPLSLQJHVW�� 1LL� Y}LE� ROOD� JHQHUDDWRUL� QLPLSLQJHNV�
QlLWHNV� ����� N9�� � ��� N9�Y}UNX� WRLWYD� WUDIR� VHNXQGDDUPlKLVH� QLPLSLQJHNV� DJD�
�����Y}L����N9��
0LGD� VXXUHP� RQ� Y}UJXV� HGDVWDWDY� Y}LPVXV� MD� HOHNWULHQHUJLD� HGDVWDPLVNDXJXV��
VHGD� N}UJHP� SHDNV� NHVNPLVHOW� ROHPD� Y}UJX� QLPLSLQJH�� 6HOOHV� RQ� NHUJH�
YHHQGXGD�� NXL� DQDO��VLGD� Y}LPVXVH� MD� Y}LPVXVNDR� DYDOGLVL� �S� ������ 0LGD�
N}UJHP�RQ�SLQJH��VHGD�VXXUHP�RQ�Y}UJX�OlELODVNHY}LPH�MD�VHGD�YlLNVHPDG�RQ�
Y}LPVXVNDRG��
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���� (/(.75,9®5.8'(��/,,*,786�
�
(OHNWULY}UJXNV��QLPHWDWDNVH�HOHNWULV�VWHHPL�NRJX��KHQGY}UNX�Y}L�ND�VHOOH��RVD��
WLKWL� DJD� PLQJL� SLLUNRQQD� �KH� QLPLSLQJHJD� RVD�� 6HHW}WWX� WXOHE� YDDGHOGD� YlJD�
HULQHYD� VWUXNWXXUL�� RWVWDUEH� MD�QLPLSLQJHJD�Y}UNH��6HOOHVW� WXOHQHE�ND�SUDNWLOLQH�
YDMDGXV� OLLJLWDGD� HOHNWULY}UNH� ROXOLVHPDWH� WXQQXVWH� DOXVHO�� ROJXJL� HW� �OG�
WXQQXVWDWXG�MD�UDQJHW�V�VWHHPL�VLLQ�DODWL�SROH��
9DVWDYDOW� YRROXOLLJLOH� MDRWDWDNVH� Y}UJXG� YDKHOGXY�� MD� DODOLVYRROXY}UNXGHNV��
7DYDOLVHPDNV�YRROXOLLJLNV�HOHNWURHQHUJHHWLNDV�RQ�YDKHOGXYYRRO���
1LPLSLQJH� DOXVHO� OLLJLWDWDNVH� Y}UNH�PDGDO��� NHVN��� N}UJH�� MD� �OLN}UJHSLQJH�
Y}UNXGHNV��(HVWL�QLPLSLQJHWHOH�YDVWDY�OLLJLWXV�RQ�WRRGXG�WDEHOLV������
6RRPHV�MD�/lWLV�RQ�NHVNSLQJHY}UNXGHV�NDVXWXVHO�QLPLSLQJH����N9��0HLO�WXOHNV�
NDDOXGD����N9�NDVXWXVHOHY}WWX�WXOHYLNXV��
2KXWXVQ}XHWHVW� OlKWXGHV� OLLJLWDWDNVH� Y}UNH� QLPLSLQJH� MlUJL� ND� PDGDOSLQJH�
Y}UNXGHNV��8 1 d�����9��MD�N}UJHSLQJHY}UNXGHNV��8 1 �!��N9���
2WVWDUEH�MlUJL�OLLJLWDWDNVH�Y}UNH�V�VWHHPL����OHNDQGH��MD�MDRWXVY}UNXGHNV��
7DEHO������ (HVWL�HOHNWULY}UNXGH�QLPLSLQJHG��� � � � � � � � � � � � � �
������
����(OHNWULY}UJX�OLLN�
�����

������(HVWL�Y}UNXGH�
������QLPLSLQJHG���8 1 �
�
����������������N9�

�����6XXULP�OXEDWDY��
�����NHVWHYSLQJH��,(&�
������MlUJL���8 0 �
�����������������N9�

��0DGDOSLQJHY}UJXG�� ���������������±!�����������9�
���������������±!�����������9�

��.HVNSLQJHY}UJXG� ��
���
���
���
���

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

�����
���������������������

��.}UJHSLQJHY}UJXG� ������������������
������������������

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

��hOLN}UJHSLQJHY}UJXG� ������������������ ���������������������
�
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9}UNXGH� OLLJLWDPLQH� RWVWDUEH� MlUJL� RQ� Y}UGOHPLVL� WLQJOLN�� 6�VWHHPLY}UNXGH� DOO�
P}HOGDNVH� WlKWVDPDLG� �OLN}UJHSLQJHY}UNH�� PLV� �KHQGDYDG� HOHNWULV�VWHHPH� MD�
VXXUHPDLG� HOHNWULMDDPX�� hOHNDQGHY}UJXG� �8 1  ���������� N9�� HGDVWDYDG�
HOHNWULHQHUJLDW� VXXUHPDWHVVH� DODMDDPDGHVVH�� NXV� WRLPXE� HOHNWULHQHUJLD�
MDRWDPLQH� QLQJ� HGDVWDPLQH� WDUELMDLOH� OlEL� MDRWXVY}UNXGH� �8 1 d��� N9���
.DVXWDWDNVH�ND�P}LVWHW�S}KLY}UN��PLOOH�DOO�WDYDOLVHOW�P}HOGDNVH�V�VWHHPLY}UNX�
NRRV��OHNDQGHY}UJX�ROXOLVHPD�RVDJD��
-DRWXVY}UNH�OLLJLWDWDNVH��WDUELMDWH�MlUJL�W||VWXV���OLQQD��MD�PDDY}UNXGHNV��
.RQILJXUDWVLRRQL� MlUJL� OLLJLWDWDNVH� Y}UNH� VXOHWXG� HKN� VLOPXVY}UNXGHNV� MD�
DYDWXG� HKN� UDGLDDOY}UNXGHNV�� 7DYDOLVHOW� RQ� V�VWHHPL�� MD� �OHNDQGHY}UJXG�
VLOPXVY}UJXG� �VLVDOGDYDG�VXOHWXG�NRQWXXUH���6HOOLVHG�Y}UJXG�RQ�N�OO�NDOOLPDG��
NXLG� NLQGOXVWDYDG� HOHNWULYDUXVWXVH� VXXUHPD� W||NLQGOXVH�� -DRWXVY}UJXG� RQ�
NRQILJXUDWVLRRQLOW� WDYDOLVHOW� KDUJQHYDG� UDGLDDOY}UJXG� Y}L� DYDWXQD� WDOLWOHYDG�
VLOPXVY}UJXG��
-RRQLVHO�����RQ�QlLGH�PLQJL�HOHNWULV�VWHHPL�RVD� OLKWVXVWDWXG�VNHHPLVW��6NHHPLO�
NXMXWDWXG� QRROHG� RQ� �OGLVWDWXG� NRRUPXVHG� �S� ������ PLV� WlKLVWDYDG� YlOMXYDWH�
OLLQLGH��DODMDDPDGH�Y}L�WDUELMDWH�NRRUPXVL��
� �

�
-RRQLV�������(OHNWULV�VWHHPL�RVD�OLKWVXVWDWXG�VNHHP�

�
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�
(OHNWULY}UJX�S}KL�OHVDQGHNV�RQ� WDUELMDWH�|NRQRRPQH� MD� W||NLQGHO�YDUXVWDPLQH�
NYDOLWHHWVH� HOHNWULHQHUJLDJD�� .XL� VHHMXXUHV� SLGDGD� VLOPDV� ND� RKXWXVW� MD�
NHVNNRQQDNDLWVHW��RQ�Y}UNXGHOH�HVLWDWDYDG�S}KLQ}XGHG�MXED�IRUPXOHHULWXG��1HLG�
Q}XGHLG�WXOHE�VLOPDV�SLGDGD�QLL�Y}UNXGH�SODQHHULPLVHO�MD�SURMHNWHHULPLVHO�NXL�ND�
NlLGXV��
gNRQRRPVXV�
9}UNXGH� SODQHHULPLVHO�� SURMHNWHHULPLVHO� MD� WDOLWOXVH� MXKWLPLVHO� WXOHE� OHLGD�
ODKHQGXVL��PLV�YDVWDYDG�PLQLPDDOVHWHOH�NXOXWXVWHOH��3}KLP}WWHOLVHOW�Y}LNV�|NR�
QRRPVXVH� Q}XH� KDDUDWD� ND� W||NLQGOXVW�� HQHUJLD� NYDOLWHHWL� MD� LVHJL� NHVNNRQQD�
NDLWVHW��.XQD�DJD�SDOMXGHOH�QlKWXVWHOH�MD�VXXUXVWHOH�YDVWDYDLG�RWVHVHLG�MD�NDXG�
VHLG� NXOXWXVL� SROH� DODWL� SUDNWLOLVHOW� Y}LPDOLN� KLQQDWD�� Y}LE� QHLG� RSWLPHHULPLV�
�OHVDQGHV�NlVLWOHGD�NLWVHQGXVWHQD�QlLWHNV�OXEDWXG�SLLULGH�NXMXO��
7||NLQGOXV�
7||NLQGOXV� RQ� Q}XH�� PLGD� YDMDOLNH� OlKWHDQGPHWH� �SLLVDYD� DYDULLVWDWLVWLND��
WDUELMDLOH�DQGPDWD�MllQXG�HQHUJLD�KLQQD�MP��ROHPDVROXO�QLQJ�W�OLNDWH�W}HQlRVXV�
DUYXWXVWH� WHJHPLVHO� RQ� Y}LPDOLN� RVDOLVHOW� OXJHGD� |NRQRRPVXVQ}XGH� KXOND�
NXXOXYDNV��3UDNWLNDV�RQ�WLKWL�NDVXWDWXG�OLKWVDPDLG�W||NLQGOXVH�Q}XGHLG���
(OHNWULHQHUJLD�NYDOLWHHW�
(OHNWULY}UN� SHDE� WDJDPD� WDUELMDLOH� Q}XHWHOH� YDVWDYD� HOHNWULHQHUJLD� NYDOLWHHGL�
�SLQJH��NROPHIDDVLOLVH�SLQJH�V�PPHHWULOLVXVH��VLLQXVHOLVXVH�MP���2VDOLVHOW�V}OWXE�
NYDOLWHHW�ND�WDUELMDLVW���
.lLGX�RKXWXV�MD�PXJDYXV�
(OHNWULY}UJX� MD� VHOOH� HOHPHQWLGH� SURMHNWHHULPLVHO� MD� UDMDPLVHO� WXOHE� DUYHVWDGD�
N}LNL� RKXWXVQ}XGHLG� MD� HKLWXVHHVNLUMX�� /LVDNV� VHOOHOH� SHHWDJX� VLOPDV� ND� NlLGX�
PXJDYXVW��/RRPXOLNXOW�WlKHQGDE�VHH�OLVDNXOXVLG��PLOOHJD�WXOHE�DUYHVWDGD���
.HVNNRQQDNDLWVH�
.RJX� HQHUJHHWLND�� VHDOKXOJDV� HOHNWULV�VWHHP�� DYDOGDE� NDKMXOLNNX� WRLPHW� NHVN�
NRQQDOH�� (OHNWULY}UJXG� NDKMXVWDYDG� NHVNNRQGD� S}KLOLVHOW� VHOOHJD�� HW� K}LYDWXG�
HKLWLVWHOH� MD� UDMDWLVWHOH� YDMDOLNNH� PDD�DODVLG� �OLLQLWUDVVLG� OlEL� PHWVDGH� MD� �OH�
S}OGXGH�� DODMDDPDGHOH�YDMDOLNXG�PDD�DODG� MP��QLQJ�HOHNWULVHDGPHG� WHNLWDWDYDG�
HOHNWURPDJQHWYlOMX�� 6HHW}WWX� WXOHE� WlLWD� NHVNNRQQDNDLWVH� Q}XGHLG�� PLV�
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SXXGXWDYDG�}KXOLLQLWUDVVLGH�NHVNNRQQDVllVWOLNNX�YDOLNXW��}KXOLLQLGH�Y}LPDOLNNX�
DVHQGDPLVW�NDDEHOOLLQLGHJD�MQH���
9LLPDVHO�DMDO� WHJHOGDNVH�SDOMX�HOHNWULOLLQLGH� MD� WHLVWH�HQHUJHHWLNDREMHNWLGH�QLQJ�
PDDVWLNX� DUKLWHNWXXULOLVH� VRELWDPLVHJD�� DJD� ND� HOHNWURPDJQHWYlOMD� P}MX�
XXULPLVHJD�HOXVORRGXVHOH��HVPDMlUMHNRUUDV�LQLPHVHOH���
�
�����.2/0()$$6,/,1(��6h67((0��-$��1(875$$/,��0$$1'$0,1(�
�
7lQDSlHYDO� NDVXWDWDNVH� HOHNWURHQHUJHHWLNDV� YDOGDYDOW� NROPHIDDVLOLVW� YDKHOGXY�
YRROX�� PLGD� SHHWDNVH� N}LJH� |NRQRRPVHPDNV�� 1LL� QlLWHNV� RQ� NROPHIDDVLOLVHV�
V�VWHHPLV� VDPD� PHWDOOLNXOX� MD� HGDVWDWDYD� Y}LPVXVH� SXKXO� Y}LPVXVNDRG� ����
YlLNVHPDG�NXL��KHIDDVLOLVHV�V�VWHHPLV���
7DYDOLVHOW�RQ�NROPHIDDVLOLQH�OLLQ�NDV�NROPH��Y}L�QHOMDMXKLOLQH��NROP�IDDVLMXKWL�MD�
QHXWUDDO��HKN�QXOOMXKW���1HOMDMXKLOLVW�V�VWHHPL�NDVXWDWDNVH�PDGDOSLQJHY}UNXGHV��
HW� WRLWD� VDPDVW� Y}UJXVW� QLL� NROPH�� NXL� ND� �KHIDDVLOLVL� WDUELMDLG� �MQ����F���
9LLPDVHO� DMDO� RQ� WDUELMDWH�PDGDOSLQJHY}UNXGHV�KDNDQXG� OHYLPD�ND�YLLHMXKLOLQH�
V�VWHHP��NXV�KlLUHNLQGOXVH�W}VWPLVHNV�NDVXWDWDNVH�SHDOH�QHXWUDDOMXKL�YHHO�HUDOGL�
NDLWVHMXKWL���
.ROPHIDDVLOLVH� V�VWHHPL� QHXWUDDO� Y}LE� ROOD� PDDVW� LVROHHULWXG� �LVROHHULWXG�
QHXWUDDOLJD�Y}UN���YDKHWXOW�PDDQGDWXG��MlLNPDDQGDWXG�QHXWUDDOLJD�Y}UN��Y}L�
PDDQGDWXG� OlEL� NRPSHQVHHULPLVUHDNWRUL� HKN� NDDUHNXVWXWXVSRROL� �UHVRQDQWV�
PDDQGDWXG�QHXWUDDOLJD�Y}UN����
.HVNSLQJHY}UJXG�RQ�HQDPXVHV�PDDVW�LVROHHULWXG�QHXWUDDOLJD��MQ����D���.}LJH�
WDYDOLVHPD� YLJDVWXVH�� �KHIDDVLOLVH� O�KLVH� SXKXO� Y}UJX� PLQJLV� SXQNWLV� WHNLE�
PDD�KHQGXVYRRO� OlEL�Y}UJX�PDKWXYXVOLNH� MXKWLYXVWH��.XQD�NHVNSLQJHY}UNXGHV�
HULWL�DOOD����N9�}KXOLLQLGH�SXKXO�RQ�PDKWXYXVOLN�MXKWLYXV�IDDVLGH�MD�PDD�YDKHO�
WDYDOLVHOW�VXKWHOLVHOW�YlLNH��RQ�ND�PDD�KHQGXVYRRO� ,& �YlLNH�QLQJ�HL�NXMXWD�DODWL�
SUDNWLOLVW� RKWX�� 6HHW}WWX� SROH� YLJDVWDWXG� OLLQL� NLLUH� YlOMDO�OLWDPLQH� PHLH� SUDH�
JXVWHV�Y}UNXGHV�DODWL�YDMDOLN�QLQJ�WDUELMDG�Y}LYDG�MllGD�W||OH��6DJHOL�RQ�VHOOLVHG�
PDD�KHQGXVHG� P||GXYD� LVHORRPXJD�� )DDVLGHYDKHOLVHG� SLQJHG� VHHMXXUHV� HL�
PXXWX�MD�PDDQGDPDWD�IDDVLGH�SLQJHG�PDD�VXKWHV�VDDYDG�Y}UGVHNV�OLLQLSLQJHJD��
V�R� W}XVHYDG� XPEHV� � �NRUGVHNV�� 6HGD� SHDE� DUYHVWDPD� MD� HOHNWULY}UJX�
LVRODWVLRRQL�YDVWDYDOW�WXJHYGDPD��
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-XKXO� NXL� PDD�KHQGXVYRRO� RQ� VLLVNL� DUYHVWDWDYDOW� VXXU� �HULWL� ��� N9� NDDEOLWH�
SXKXO��� NDVXWDWDNVH� PDKWXYXVOLNX� PDD�KHQGXVYRROX� NRPSHQVHHULPLVHNV�
QHXWUDDOL� PDDQGDPLVW� OlEL� NDDUHNXVWXWXVSRROL� �MQ� ���E��� 0DD�KHQGXVH� SXKXO�
NDDVQHE� VHOOHJD� LQGXNWLLYVH� LVHORRPXJD� VXOHWXG� NRQWXXUL� MD� LQGXNWLLYVH�
PDD�KHQGXVYRROX�NRPSRQHQGL�� , / �WHNH���PLV�VXXUHOW�RVDOW�NRPSHQVHHULE�PDD�
�KHQGXVYRROX�PDKWXYXVOLNX�NRPSRQHQGL� ,& ��
�

�
-RRQLV��������.ROPHIDDVLOLVH�V�VWHHPL�QHXWUDDOL�PDDQGXV���
D�� LVROHHULWXG�QHXWUDDO���E��UHVRQDQWVPDDQGDWXG�QHXWUDDO����

E�� F��MlLNPDDQGDWXG�QHXWUDDOLJD�PDGDOSLQJHY}UN�
F�� �

6HOOLQH�PDD�KHQGXV�UHVRQDQWVPDDQGDWXG�QHXWUDDOLJD�Y}UJXV�SROH� WDYDOLVHOW�
HQDP� RKWOLN�� VHH� Y}LE� LVHHQHVHVW� P||GXGD� HJD� YDMD� DODWL� WLQJLPDWD� NLLUHW�
YlOMDO�OLWDPLVW��
.}UJHSLQJHY}UNXGHV��8 1 t����N9��ROHNVLG�LVROHHULWXG�QHXWUDDOL�SXKXO�WLQJL�
WXQD� VXKWHOLVHOW� VXXUWHVW� PDKWXYXVOLNHVW� MXKWLYXVWHVW� MD� N}UJHVW� SLQJHVW� PDD�
�KHQGXVYRROXG� MXED� QLL� VXXUHG�� HW� YDMDNVLG� NRKHVW� YlOMDO�OLWDPLVW��5HOHHNDLWVH�
NLQGODPD�W||�KXYLGHV�WHKDNVH�VHOOLVHG�Y}UJXG�MlLNPDDQGDWXG�QHXWUDDOLJD��6HO�
MXKXO�RQ��KHIDDVLOLVH� O�KLVH�YRRO�PDD�KHQGXVH�NRKDV� VXXU��NXQD� WHNLE� VXOHWXG�
NRQWXXU� YlJD� YlLNHVH� WDNLVWXVHJD��0DKWXYXVOLNXG� YRROXG� RQ� VHOOHJD� Y}UUHOGHV�
YlLNHVHG�����
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-lLNPDDQGDWXG� QHXWUDDOLJD� Y}UJXV� HL� WHNL� �KH� IDDVL� PDDQGXVH� SXKXO� WHLVWH�
IDDVLGH�SLQJHWH�RKWOLNNX�W}XVX��
0DGDOSLQJHY}UNXGHV� RQ� SLNHPDW� DHJD� HHOLVWDWXG� QHOMDMXKLOLVW� MlLNPDDQGDWXG�
QHXWUDDOLJD� V�VWHHPL� �MQ� ���F��� 3DLJXWL� RQ� YHHO� VlLOLQXG�YDQD�PDDVW� LVROHHULWXG�
NROPQXUNO�OLWXVHV� NROPHMXKLOLQH� PDGDOSLQJHY}UN� ����� 9��� NXV� �KH� IDDVL�
PDD�KHQGXVH�SXKXO�YlOMDO�OLWDPLVW�HL�WRLPX�MD�WHLVWH�IDDVLGH�SLQJHG�PDD�VXKWHV�
W}XVHYDG��
(OHNWULY}UJX� QHXWUDDOL� PDDQGXVYLLV� HL� P}MXWD� NROPHIDDVLOLVH� Y}UJX� V�PPHHW�
ULOLVW� WDOLWOXVW� HJD� ND� YDVWDYDLG� DUYXWXVL�� NXQD� NROPH� IDDVL� YRROXGH� VXPPD�
QHXWUDDOLV� RQ� V�PPHHWULOLVHO� WDOLWOXVHO� QXOO�� .XQD� NlHVROHYDV� NXUVXVHV�
SLLUGXWDNVH� Y}UNXGH� V�PPHHWULOLVH� WDOLWOXVH� YDDWOHPLVH� MD� DUYXWDPLVHJD�� HL� ROH�
QHXWUDDOL�PDDQGXVYLLV�HGDVSLGL�ROXOLQH���
�
�����3®+,688586('��-$��/b+7(9$/(0,'�
�
(OHNWULV�VWHHPLGH� MD� �Y}UNXGH� NlVLWOHPLVHO� SXXWXWDNVH� NRNNX� Y}UJX� HOHPHQWH�
LVHORRPXVWDYDWH�VXXUXVWH�HKN��HOHPHQGL�SDUDPHHWULWHJD��WDNLVWXVHG��MXKWLYXVHG�
MP���PLGD�Y}LE�SUDNWLNDV� WDYDOLVHOW� OXJHGD�NRQVWDQWVHWHNV��(OHNWULV�VWHHPLGH� MD�
�Y}UNXGH�WDOLWOXVW�Y}L�VHLVXQGLW�WDOLWOXVH�PLQJLO�DMDKHWNHO�LVHORRPXVWDYDLG�VXX�
UXVL� �SLQJHG�� YRROXG�� Y}LPVXVHG� MP�� Y}LE� QLPHWDGD� VHLVXQGLSDUDPHHWULWHNV��
HKN��VHLVXQGLPXXWXMDWHNV���
7DEHOLV� ���� RQ� WlKWVDPDWH� VXXUXVWH� WlKLVHG� MD� P}}W�KLNXG�� .}LN� NXUVXVHV�
DQWDYDG� YDOHPLG� RQ� NDVXWDWDYDG� LOPD� WlLHQGDYDWH� NRUGDMDWHWD� �N�PQH� DVWPHWH�
NXMXO� NXL� WDEHOL�P}}W�KLNXWH� NDKHVW� V�VWHHPLVW� NDVXWDWDNVH� MlUMHNLQGODOW� DLQXOW�
�KW� �
7lKWVDPDG�VHRVHG�WDEHOLV������WRRGXG�VXXUXVWH�YDKHO��

� M;5= � � � � <  �* M% �� � 6 8 , 3 M4  � �
� 3  6 FRVM � � � � MVLQ6 4 � � � 6  �3 4� � ��

$VHVNHHPLGHV�Y}LE�HULVWDGD�SLNL��MD�S}LNKDUXVLG��3LNLKDUX�OlELE�WDOLWOXVYRRO� , �
MD� WDYDOLVHOW� NXMXWDWDNVH� VHGD� WDNLVWXVHQD� = �� 6HO� MXKXO� OHLWDNVH� SLQJHODQJ� MD�
Y}LPVXVNDGX�YDOHPLWHJD�
� � � '8 =, �� � � 4M3;M,5,=,,86  '�' �  ' ' ��� �
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7DEHO������ 3}KLVXXUXVHG�MD�P}}W�KLNXG�� � � � � � � � � � � � �
��������6XXUXV� ���7lKLV� ��0}}W�KLN� �6XXUHQHUJHHWLNDV��

�VRELY�P}}W�KLN�
�1lLYWDNLVWXV�
�$NWLLYWDNLVWXV�
�5HDNWLLYWDNLVWXV�
�1lLYMXKWLYXV�
�$NWLLYMXKWLYXV�
�5HDNWLLYMXKWLYXV�
�
�3LQJH�
�9RRO�
�1lLYY}LPVXV�
�$NWLLYY}LPVXV�
�5HDNWLLYY}LPVXV�
�(QHUJLD�
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�
3}LNKDUXOH�RQ�UDNHQGDWXG�WDOLWOXVSLQJH�8 ��MD�VHGD�NXMXWDWDNVH�WDYDOLVHOW�MXKWL�
YXVHQD�< ��6HO�MXKXO�RQ�YRRO�2KPL�VHDGXVH�NRKDVHOW�
� � � , <8 �
QLQJ�Y}LPVXVNDGX��
� � � ' ' '6 8 , 8 < 8 * M8 % 3 M 4   �  � � � � �
�
1HLG��KHIDDVLOLVH�MXKX�MDRNV�VDDGXG�YDOHPHLG�Y}LE��OGLVWDGD�ND�NROPHIDDVLOLVHOH�
V�VWHHPLOH� �WDEHO� ������ HHOGDGHV�� HW� NROPHIDDVLOLVH� V�VWHHPL� SXKXO� DQWDNVH�
HOHPHQGLSDUDPHHWULG� �WDNLVWXVHG�� MXKWLYXVHG�� DODWL� �KH� IDDVL� NRKWD��
Y}LPVXVHG� MD� Y}LPVXVNDRG� NROPH� IDDVL� NRKWD� QLQJ� SLQJH�� SLQJHODQJX� MD�
SLQJHNDR�DOO�P}LVWHWDNVH�IDDVLGHYDKHOLVL�VXXUXVL��
7DEHOLV�����DQWXG�OLKWVDG�MD��OGWXQWXG�VHRVHG�HOHPHQGLSDUDPHHWULWH�MD�VHLVXQGL�
PXXWXMDWH� YDKHO� RQ� VXXUHO�PllUDO� OlKWHYDOHPLWHNV� NXUVXVH� �OHMllQXG� YDOHPLWH�
WXOHWDPLVHO��
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7DEHO������ /lKWHYDOHPLG�� � � � � � � � � � � � � � � � � � � � � �
����������������6XXUXV� ��IDDVLOLQH�

��V�VWHHP��
���IDDVLOLQH�
��V�VWHHP�

����)LNWLLYQH�
��IDDVLOLQH�V�VWHHP��
������ , , WHJ � �

9}LPVXV�������������������6  ���
3LQJHODQJ��������������'8  �
$NWLLYY}LPVXVNDGX�����
����������SLNLKDUXV�����'3  �
����������S}LNKDUXV����'3  �
5HDNWLLYY}LPVXVNDGX�
����������SLNLKDUXV�����'4  �
����������S}LNKDUXV����'4  �

�����8 ,  �
�����= , �
�
����� , 5� �
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�����8 %� �

���� �8 ,  �
���� �= , �
�
������ �, 5 �
�����8 *� �
�
����� �, ; �
�����8 %� �

���������8 ,  �
����������= , �
��
�������� , 5� �
�������8 *� �
�
�������� , ;� �
�������8 %� �

�
7DEHOL� YLLPDVHV� YHHUXV� RQ� HOHNWURHQHUJHHWLNDV� YDKHO� NDVXWDWDY� S}KLYDOHPLWH�
V�VWHHP��NXV�YRROX�DOO�P}HOGDNVH� ILNWLLYVHW�YRROX� � , , ,ILNW WHJ  � � �� �PLV�RQ�
Y}HWXG� � � NRUGD� VXXUHP� WHJHOLNXVW� YRROXVW�� 7XOHPXVHNV� RQ� YDOHPLG�� PLV�
ODQJHYDG� NRNNX� �KHIDDVLOLVH� V�VWHHPL� YDOHPLWHJD�� .lHVROHYDV� HOHNWULY}UNXGH�
NXUVXVHV�VHGD�V�VWHHPL�HL�NDVXWDWD��
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��� (/(.75,/,,1,'(��.216758.76,221�
�
���� ®+8/,,1,'�
�
(OHNWULHQHUJLD� �OHNDQGPLVHNV� MD� MDRWDPLVHNV� NDVXWDWDNVH� }KX�� MD� NDDEHOOLLQH��
.XL�NDDEHOOLLQLGH� NDDEOLG� RQ� SDLJXWDWXG�PDDVVH�� YHWWH�� VSHWVLDDOVHWHOH� NDDEOL�
ULLXOLWHOH� MQH�� VLLV�}KXOLLQLGH� MXKWPHG�RQ� ULSXWDWXG� LVRODDWRULWHJD�PDVWLGHOH�Y}L�
YDVWDYDWHOH� WDULQGLWHOH� QLQJ� SDLNQHYDG� }KXV�� 3DOMDVMXKWPHWHOH� RQ� VLLV� S}KL�
LVRODWVLRRQLNV�}KN��9DKHO�NDVXWDWDNVH�}KXOLLQLGH�SXKXO�ND� LVROHHULWXG� MXKWPHLG�
Y}L�}KXNDDEOHLG��
®KXOLLQLG� SHDYDG� YDVWX� SLGDPD� RPDNDDOXVW�� WXXOHVW� MD� MlLWHVW� S}KMXVWDWXG�
PHKDDQLOLVWHOH� NRRUPXVWHOH�� WHPSHUDWXXUL�PXXWXVHOH� MD�PLWPHVXJXVWHOH� NHHPL�
OLVWHOH�P}MXWXVWHOH�� $UYHVWDGD� WXOHE� ND� WXXOH� G�QDDPLOLVW�P}MX��PLV� S}KMXVWDE�
MXKWPHWH�YLEUDWVLRRQL�MD�YDKHO�ND�K�SOHPLVW��
7DYDOLVHOW�NRRVQHE�}KXOLLQ��MQ������MXKWPHWHVW�������KHVW�Y}L�PLWPHVW�SLNVHNDLW�
VHMXKWPHVW� HKN� NDLWVHWURVVLVW� ����� PDVWLGHVW�� LVRODDWRULWHVW� ���� MD�
OLLQLWDUYLNXWHVW�HKN�OLLQLDUPDWXXULVW��0DVWL�S}KLRVDGHNV�Y}LYDG�ROOD�W�YHV�HKN�
S�VWLN������WUDDYHUVLG�����MD�YXQGDPHQGLG�Y}L�MDODQGLG��

� �
-RRQLV�������®KXOLLQL�S}KLHOHPHQGLG�

�
3LNVHNDLWVHWURVVL�NDVXWDWDNVH��OGMXKXO�PHWDOO��MD�UDXGEHWRRQPDVWLGHJD�N}UJHPD�
SLQJHJD� OLLQLGHO� NRJX� XODWXVHV�� PDGDODPD� SLQJHJD� Y}L� SXLWPDVWLGHJD� N}UJH�
SLQJHOLLQLGHO�DJD�DLQXOW�DODMDDPDGH�MXXUHV�SDDUL�NLORPHHWUL�XODWXVHV��
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®KXOLLQLG� Y}LYDG� ROOD��KH�� Y}L�PLWPHDKHODOLVHG�� (HVWLV� NDVXWDWDNVH� WDYDOLVHOW�
�KH�� MD� NDKHDKHODOLVL� OLLQH��.ROPHIDDVLOLVH� OLLQL� �NV�DKHO� NRRVQHE�N}LJL�NROPH�
IDDVL�MXKWPHWHVW��0LWPHDKHODOLVH�OLLQL�DKHODG�ULSXWDWDNVH��KLVWHOH�PDVWLGHOH��
®KXOLLQL�NDKH�QDDEHUPDVWL�YDKHOLVW� O}LNX�QLPHWDWDNVH� OLLQL�YLVDQJXNV� �MQ��������
®KXOLLQL� WlKWVDPDG� P}}WPHG� RQ� YLVDQJX� SLNNXV� O �� MXKWPHWH� ULSH� I �� OLLQL�
PDDJDEDULLW��MXKWPHWH�PLQLPDDON}UJXV�PDDSLQQDVW�� K ��PDVWL�N}UJXV�+��LVRODD�
WRUNHWL�SLNNXV��IDDVLGHYDKHOLVHG�NDXJXVHG�MP��1HHG�SDUDPHHWULG�PllUDWDNVH�OLLQL�
SURMHNWHHULPLVHO��OlKWXGHV�OLLQL�SLQJHVW��MXKWPH�PDUJLVW��NRKDOLNHVW�WLQJLPXVWHVW��
NHKWLYDWHVW� QRUPLGHVW� MP�� 7DEHOLV� ���� RQ� WRRGXG� RULHQWHHULYDLG�P}}WPHLG� Y}L�
NHVNPLVL�DQGPHLG�SDOMDVMXKWPHWHJD�N}UJHSLQJH}KXOLLQLGH�NRKWD��
�
7DEHO������ .}UJHSLQJH}KXOLLQLG�� � � � � � � � � � � � � � � � � � �
������������0}}WPHG�����P� �������������®KXOLLQL��QLPLSLQJH���N9�
� ����������� ���������� ���������
�9LVDQJX�SLNNXV�����
�)DDVLGHYDKHOLQH�YlKLP�OXEDWXG�
�NDXJXV�U}KWSDLJXWXVHO����
�9lKLP�OXEDWXG�PDDJDEDULLW����
�������UDVNHVWL�MXXUGHSllVHWDYDO�DODO�
�������KRRQHVWDPDWD�DODO�
�������KRRQHVWDWXG�DODO�
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�
(QDPXVHV�NDVXWDWDNVH�}KXOLLQLGHO�LVRODWVLRRQNDWWHWD�QQ�SDOMDVMXKWPHLG��-XKWPH�
PDWHUMDO� SHDNV� ROHPD� KHD� HOHNWULMXKWLYXVHJD�� VXXUH� PHKDDQLOLVH� WXJHYXVHJD��
YDVWXSLGDY�NHHPLOLVHOH� WRLPHOH�QLQJ�RGDY��.XQD��NVNL� WDYDOLQH� MXKWPHPDWHUMDO�
�YDVN�� DOXPLLQLXP�� DOXPLLQLXPLVXODPLG�� WHUDV�� N}LJLOH� WLQJLPXVWHOH� HL� YDVWD��
RWVLWDNVH� NRPSURPLVVODKHQGXVL�� 7lQDSlHYDO� RQ� }KXOLLQLGH� YRROXMXKWLYDNV�PH�
WDOOLNV�WDYDOLVHOW�DOXPLLQLXP��PLGD�VDJHOL�WXJHYGDWDNVH�WHUDVHJD���
.RQVWUXNWVLRRQLOW�RQ�HQDP�OHYLQXG�WUDDWLGHVW�NLKLWL�NRNNXNHHUXWDWXG�SDLQGXYDG�
MD� W||NLQGODG� N|LVMXKWPHG�� PLWWH� DJD� WUDDW�� HKN�PDVVLLYMXKWPHG�� .XL� MDR�
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WXVY}UNXGHV� NDVXWDWDNVH� ND� DOXPLLQLXPLVW� N|LVMXKWPHLG�� VLLV� S}KLY}UNXGHV�
WDYDOLVHOW� DLQXOW� � DOXPLLQLXPLVW� � MD� � WHUDVHVW� � NRPELQHHULWXG� WHUDVDOXPLLQLXP��
HKN� WHUDOMXKWPHLG�� PLV� RQ� �PEHU� JDOYDQLVHHULWXG� WHUDVNLXGXGHVW� V�GDPLNX�
SXQXWXG��KHVW�Y}L�PLWPHVW�DOXPLLQLXPNLXGXGH�NLKLVW�NRRVQHYDG�NRPELQHHULWXG�
MXKWPHG� �MQ����D��� 9DOPLVWDWDNVH� PLWPHVXJXVHLG� WHUDOMXKWPH� W��SH�
�DOXPLLQLXPL�WHUDVH�ULVWO}LNH�HULQHYD�VXKWHJD��NRUURVLRRQLNLQGODLG�MQH���

�
�
�
�
�
�
�
�

-RRQLV��������®KXOLLQL�MXKWPHG���D��WHUDOMXKH����±�DOXPLLQLXP�����±�WHUDV����
�E��NHHUXWDWXG�}KXNDDEHO�

�
.XLJL� MXKWPHG�RQ�VWDQGDUGLWXG��RQ�PDDLOPDV� MXKWPHPDUNLGH�DUY�VXXU��1�/LLGX�
VWDQGDUGLWHV� WlKLVWDV� QlLWHNV�$� DOXPLLQLXPL�� $&� WHUDVDOXPLLQLXPL� QLQJ� VHOOHOH�
MlUJQHY� HVLPHQH� QXPEHU� DOXPLLQLXPL� MD� WHLQH� WHUDVH� ULVWO}LNHLG� UXXW�
PLOOLPHHWULWHV�� 7DEHOLV� ���� RQ� YDOLN� WDYDOLVHPDWHVW� WHUDOMXKWPHWHVW�� PLV� RQ�
NDVXWXVHO� (HVWL� MD� QDDEHUULLNLGH� NHVN�� QLQJ� N}UJHSLQJHY}UNXGHV�� 7DEHOLV� RQ�
DQWXG� ND� MXKWPH� NLORPHHWUL� DNWLLYWDNLVWXV� U � MD� � PDNVLPDDOVHOW� OXEDWXG�
NHVWHYYRRO� ,PD[ ��
.}UJHPDWHO�SLQJHWHO��8 1 t����N9��WXOHE�DUYHVWDGD�}KX�LRQLVHHUXPLVW�MXKWPHWH�
SLQQD� OlKHGXVHV� �NRURRQDW���PLOOHJD� Y}LYDG�NDDVQHGD�PlUJDWDYDG� HQHUJLDNDRG�
MD� UDDGLRKlLUHG�� .RURRQDW� S}KMXVWDYD� HOHNWULYlOMD� WXJHYXVH� YlKHQGDPLVHNV�
SHDE�����N9�OLLQLGHO�NDVXWDPD�VXXUHPDLG�ULVWO}LNHLG��YlKHPDOW�$&������9HHOJL�
N}UJHPDWHO� SLQJHWHO� O}KHVWDWDNVH� OLLQL� IDDVLMXKLG� NDKHNV� Y}L� HQDPDNV� RVD�
MXKWPHNV� YDKHNDXJXVHJD� �������� FP�� /}KLVIDDVLMXKL� RVDMXKWPHG� RQ� NLQGOD�
YDKHPDD� WDJDQW� RPDYDKHO� ILNVHHULWXG� GLVWDQWVL�� HKN� YDKHKRLGLNXWHJD�� )DDVL�
MXKWLGH� O}KHVWDPLQH�YlKHQGDE� MXKWPHWH�SLQQDO�HOHNWULYlOMD� WXJHYXVW�QLQJ�VHHJD�
ND�NRURRQDNDGXVLG�MD�UDDGLRKlLUHLG��/}KLVIDDVLGHO�RQ�YlLNVHP�LQGXNWLLYWDNLVWXV��
PLV� VXXUHQGDE� OLLQLGH� OlELODVNHY}LPHW�� (HVWLV� RQ� ���� N9� OLLQLGH� IDDVLMXKLG�
O}KHVWDWXG�HQDPXVHV�NDKHNV�RVDMXKWPHNV���
�

� �
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7DEHO������ 7HUDOMXKWPHLG�� � � � � � � � � � � � � � � � � � � � � �
��������������������(HVWLV�WDYDOLVHG� �������������������������6RRPHV���������������������������������
�-XKH�
����������PP���
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�6SDUURZ��������������
�5DYHQ����������������
�3LJHRQ����������������
�6XXUVDYR�����������
�$O����������������
�2VWULFK��������������
�
�$O�����������������
�'XFN������������������
�
�)LQFK�����������������
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�
3LNVHNDLWVHWURVVLGHNV�RQ�WDYDOLVHOW�WHUDVN|LVMXKWPHG�HKN�WHUDVWURVVLG��
7lQDSlHYDO� RQ� }KXOLLQLGH� NHVNNRQQDV}EUDOLNNXVH� MD� W||NLQGOXVH� W}VWPLVHNV��
KDNDWXG�NDVXWDPD�ND� SODVWLVRODWVLRRQNDWWHJD� MXKWH��(HVWLV�RQ� WXQWXPDG�6RRPH�
PDGDOSLQJHY}UNXGHV� ODLDOGDVHOW� NDVXWDWDYDG� LVROHHUNDWWHJD� MXKLG� HKN�
NHHUXWDWXG� }KXNDDEOLG� �$0.$��� 1HHG� NRRVQHYDG�PHKDDQLOLVHOW� WXJHYDPDVW�
DOXPLLQLXPLVXODPLVW�SDOMDVNDQGHMXKWPHVW�MD�VHOOH��PEHU�NHHUXWDWXG�LVRODWVLRRQ�
NDWWHJD� DOXPLLQLXP�IDDVLMXKWLGHVW� �MQ� ���E��� .DQGHMXKH� RQ� �KWODVL� QHXWUDDO�
MXKLNV��.D�NHVNSLQJHY}UNXGH�WDUEHNV�RQ�YlOMD�W||WDWXG�LVROHHUNDWWHJD�MXKWPHLG��
NXV� IDDVLMXKH� RQ� NDHWXG�SODVWLVRODWVLRRQLJD� VHOOLVH� DUYHVWXVHJD�� HW� OLLQL� IDDVLGH�
RPDYDKHOLQH�O�KLDMDOLQH�NRNNXSXXGH�Y}L�NRQWDNW�QlLWHNV�SXXGHJD�SROHNV�RKWOLN���
�
���� ®+8/,,1,'(��0$67,'�
�
®KXOLLQL� MXKWPHWH� �OHYDOKRLGPLVHNV� NDVXWDWDNVH� S}KLOLVHOW� NDQGHPDVWH�� PLV�
PRRGXVWDYDG� NHVNPLVHOW� ���������PDVWLGH� NRJXDUYXVW�� /LVDNV� NDQGHPDVWLGHOH�
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NDVXWDWDNVH� OLLQLV�VXXUHPDWH�SLNLVXXQDOLVWH�M}XGXGH�YDVWXY}WPLVHNV�WXJHYGDWXG�
PDVWH� ±� DQNUXPDVWH�� PLOOHOH� MXKWPHG� RQ� NLQQLWDWXG� LVRODDWRUSLQJXWXVNHWWLGH�
DELO�� 6DPXWL� RQ� WXJHYGDWXG� MD� PLWPHVXJXVH� NRQVWUXNWVLRRQLJD� QXUJDPDVWLG�
�SDLNQHYDG� OLLQL� VXXQD�PlUJDWDYD�PXXWXVH�SXQNWLGHV��� O}SXPDVWLG� �SDLNQHYDG�
OLLQL� DOJXVHV� MD� O}SXV�QLQJ�RQ�SURMHNWHHULWXG� W||WDPLVHNV� MXKWPHWH��KHSRROVHOH�
W}PEHOH��� �OHYLLJXPDVWLG� �NRKWDGHV�� NXV� OLLQ� �OHWDE� UDMDWLVL� Y}L� WDNLVWXVL���
KDUXPDVWLG� �OLLQLGH� KDUJQHPLVNRKWDGHV�� MD� WUDQVSRVLWVLRRQLPDVWLG�
�IDDVLMXKWPHWH�RPDYDKHOLVH�SDLJXWXVH�PXXWPLVHNV���
0DVWLPDWHUMDOLNV� NDVXWDWDNVH� WDYDOLVHOW� SXLWX�� WHUDVW� MD� UDXGEHWRRQL�� KDUYHPLQL�
DOXPLLQLXPL� Y}L� DUPHHULWXG� SODVWPDVVL�� 0HWVDULNDVWHV� SLLUNRQGDGHV� RQ� SXLW�
VXKWHOLVHOW� RGDY�� NXLG� WD� W||LJD� RQ� O�KLNH�� 6HHW}WWX� LPPXWDWDNVH� SXLWX� DQWL�
VHSWLNXWHJD�� 5DXGEHWRRQPDVWLGHO� RQ� N�OO� SLNN� W||LJD�� NXLG� QDG� RQ� KDSUDG��
6HOOHOH� YDDWDPDWD� RQ� QDG� PHLO� ODLDOW� OHYLQXG�� $OXPLLQLXP�� MD� SODVWPDVWLG� RQ�
NDOOLG� QLQJ� QHLG� NDVXWDWDNVH� YDLG� HULROXNRUGDGHV�� .}UJHPDWHO� SLQJHWHO� RQ�
SDULPDG�VLLVNL�WHUDVPDVWLG��PLGD�WXOHE�NRUURVLRRQLNDLWVHNV�YlUYLGD�Y}L�WVLQNLGD��
0DVWLGH� NRQVWUXNWVLRRQ� Y}LE� ROOD� YlJD� PLWPHVXJXQH� V}OWXYDOW� OLLQL� DKHODWH�
DUYXVW��PDVWL� IXQNWVLRRQLVW��PDWHUMDOLVW�� OLLQL� QLPLSLQJHVW� MP�� 7LKWL� NDVXWDWDNVH�
PDVWLGH� VWDELLOVXVH� W}VWPLVHNV� W}PPLWVDLG�� 0HLH� WDYDOLVHPDWH� OLLQLPDVWLGH�
NRQVWUXNWVLRRQLQlLWHLG�RQ�WRRGXG�MRRQLVHO������
�
���� ®+8/,,1,'(��,62/$$725,'��-$��7$59,.8'��
�
,VRODDWRULG�
®KXOLLQL� MXKWPHG� LVROHHULWDNVH� PDVWLVW� LVRODDWRULWHJD�� ,VRODDWRULPDWHUMDOLNV� RQ�
WDYDOLVHOW�SRUWVHODQ�Y}L�NODDV��9LLPDVHO�DMDO�RQ�KDNDWXG�NDVXWDPD�ND�SODVWPDVVL���
0DGDODPDWH�SLQJHWH�SXKXO��NDDVD�DUYDWXG�YlLNVHPDWH�MXKWPHULVWO}LJHWHJD����N9�
OLLQLG�� NDVXWDWDNVH� OLLQLWXJLLVRODDWRUHLG��.RQVWUXNWVLRRQLOW�Y}LYDG�QDG�ROOD�NDV�
W}LULVRODDWRULG� �LVROHHULY� RVD� RQ� �KHQGDWXG� WXJLNRQVWUXNWVLRRQL� N�OMHVW�
�OHVSRROH� VXXQDWXG� MD� MlLJDOW� NLQQLWDWXG� W}LUL� N�OJH� �MQ� ���D�� Y}L� YDUUDV�
WXJLLVRODDWRULG� �LVROHHULY� RVD� RQ� PHWDOOllULNXJD� MlLJDOW� NLQQLWDWXG� WXJL�
NRQVWUXNWVLRRQLOH���
.}UJHPD� SLQJHJD� }KXOLLQLGHO�� DODWHV� ��� N9�� NDVXWDWDNVH� ODLDOGDVHOW� WDOGULN�
LVRODDWRULWHVW� �MQ����E��NRRVQHYDLG�SDLQG�KHQGXVHV� LVRODDWRUNHWWH� �MQ����D�E���
7DOGULNLVRODDWRULWH�DUY�NHWLV�V}OWXE�S}KLOLVHOW�OLLQL�QLPLSLQJHVW��PDVWL�PDWHUMDOLVW�
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�
-RRQLV�������®KXOLLQL�PDVWLG��D��UDXGEHWRRQNDQGHPDVW������N9����
E�� UDXGEHWRRQ�NDQGHPDVW� ��� N9�� � F�� NDKHDKHODOLQH�PHWDOODQNUXPDVW� ����
N9����
G��NDKHDKHODOLQH�PHWDOONDQGHPDVW�����N9�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

-RRQLV�������®KXOLLQL�LVRODDWRULG���D���±���N9�W}LULVRODDWRU����
E��WDOGULNLVRODDWRU��F��WDYDOLQH�YDUUDVULSSLVRODDWRU���G��NRPSRVLLWLVRODDWRU�

�

�

� �
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�MD�W��ELVW�����N9�±�������WDOGULNXW������N9�±������������N9�±��������������N9�±�
���������� 6DPDNV� RWVWDUEHNV� NDVXWDWDNVH� ND� MlLNX� YDUUDVULSSLVRODDWRUHLG� �MQ�
���F���9LLPDVHO�DMDO�NDVXWDWDNVH��KD�HQDP�NRPELQHHULWXG�YDUUDVULSSLVRODDWRUHLG��
QQ�NRPSRVLLWLVRODDWRUHLG��MQ����G���PLOOHV�S}KLRVD�HKN�LVRODDWRUL�NHKD�PRRGXV�
WDE�NODDVSODVWLVW�V�GDPLN��PLOOHOH�RQ�PRQWHHULWXG�SRO�PHHULVW�VHHOLNXWHJD�NDWH��
6HOOLVHG�LVRODDWRULG�RQ�VXKWHOLVHOW�NHUJHG�MD�PHKDDQLOLVHOW�YDVWXSLGDYDG��
/LLQLWDUYLNXG�
/LLQLWDUYLNXWH� �YDUDVHP�WHUPLQ� OLLQLDUPDWXXU��KXOND�NXXOXYDG�NOHPPLG��YDU�
GDG�� NRQNVXG�� VDQJDG� MPV��PLV�RQ�YDMDOLNXG� MXKWPHWH� MlWNDPLVHNV�� LVRODDWRULWH�
NLQQLWDPLVHNV� PDVWLGHOH�� MXKWPHWH� NLQQLWDPLVHNV� LVRODDWRULWHOH�� LVRODDWRUNHWL�
NRNNXPRQWHHULPLVHNV� MQH�� -XKWPHWH� NLQQLWDPLVHNV� NDQGHPDVWL� LVRODDWRULWHOH�
NDVXWDWDNVH� NDQGHNOHPPH� �MQ� ���D��� DQNUX�� MP� SLQJXWXVPDVWLGH� SXKXO� DJD�
MlLJHPDLG�SLQJXWXVNOHPPH��MQ����E����
-XKWPHLG�MlWNDWDNVH�MXKWPHPDUJLOH�YDVWDYDWH�MlWNXNOHPPLGHJD��MQ����F���

�
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�

-RRQLV��������®KXOLLQL�DUPDWXXU���D��LVRODDWRUNDQGHNHWW�NDQGHNOHPPLJD����
�E��LVRODDWRUSLQJXWXVNHWW�MXKWPH�SLQJXWXVNOHPPLJD��F��MXKWPHWH�
MlWNXNOHPPLG���G��YLEUDWVLRRQLVXPPXWLG���H��VXPPXWXVDDV�

�
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/LLQLWDUYLNXWH� KXOND� NXXOXYDG� ND� MXKWPHWH� YLEUDWVLRRQL� VXPPXWDYDG��
YLEUDWVLRRQLVXPPXWLG� MD� VXPPXWXVDDVDG� �MQ� ���G�� H�� QLQJ� O}KLVIDDVLGH� RVD�
MXKWPHWH�YDKHNDXJXVL�ILNVHHULYDG�GLVWDQWVLKRLGLNXG��
�
���� .$$%(//,,1,'�
�
/LQQDGHV�� WHKDVWH� MD� HQHUJHHWLNDREMHNWLGH� WHUULWRRULXPLO� MP� RQ� VDJHOL� RWVWDUEH�
NDP� NDVXWDGD� HOHNWULHQHUJLD� HGDVWDPLVHNV� NDDEHOOLLQH�� .DDEOLG� SDLJXWDWDNVH�
VHHMXXUHV� PDDVVH�� WXQQHOLWHVVH�� WRUXGHVVH�� SORNNLGHVVH� YP�� .DDEHOOLLQLG�
Q}XDYDG� }KXOLLQLGHJD� Y}UUHOGHV� YlKHP� UXXPL�� RQ� YlOLVP}MXGH� HHVW� SDUHPLQL�
NDLWVWXG� QLQJ� W||NLQGODPDG� MD� RKXWXPDG��1HQGH� SXXGXVHNV� RQ� DJD� VXKWHOLVHOW�
N}UJH�KLQG��
.DDEOLG�
(OHNWULOLLQLGH� M}XNDDEOLG� NXMXWDYDG� HQGDVW� MXKWH�� NXV� QLLVNXVH�� NRUURVLRRQL� MD�
PHKDDQLOLVWH� YLJDVWXVWH� NDLWVHNV� HWWH� QlKWXG� PDQWOL� VHHV� RQ� �NV� Y}L� PLWX�
LVROHHULWXG�YRROXMXKWLYDVW�PDWHUMDOLVW�NDDEOLVRRQW��/LVDNV�PDQWOLOH�Y}LE�NDDEOLO�
ROOD�YHHO�WlLHQGDYDLG�NDLWVHNLKWH��7HJHOLNXOW�Y}LE�NDDEOL�NRQVWUXNWVLRRQ�PLWPH�
VRRQHOLVH� NDDEOL� SXKXO� ROOD� �VQD� NHHUXNDV� MD� V}OWXE� SDOMXGHVW� DVMDROXGHVW�
�QLPLSLQJHVW�� VRRQWH� DUYXVW��PDWHUMDOLVW�� NDVXWXVWLQJLPXVWHVW� MP��� � -RRQLVHO� �����
RQ�WRRGXG�QlLWHQD�ODLDOGDVHOW�NDVXWXVHO�ROHYD����N9�NROPHVRRQHOLVH�NDDEOL��NV�
Y}LPDOLN�NRQVWUXNWVLRRQ��
�
�
�
�
�
�
-RRQLV���������.ROPHVRRQHOLQH����N9�SDEHULVRODWVLRRQLJD��NDDEHO��
�� ±� NDDEOLVRRQHG�� � �� ±� VRRQHLVRODWVLRRQ�� � �� ±� Y||LVRODWVLRRQ�� � �� ±� SOLL�� Y}L�
DOXPLLQLXPPDQWHO�����±�SROVWHU�����±�NDLWVHVRRPXV�����±�YlOLVPDQWHO�����±�WlLGLV�
�
.DDEOLVRRQH��PRRGXVWDE�LVRODWVLRRQL�MD�YDMDGXVHO�ND�HNUDDQLJD�NDHWXG�MXKW��PLV�
NRRVQHE� SHHQHPDWHVW� NRNNXNRUUXWDWXG� DOXPLLQLXP�� Y}L� YDVNWUDDWLGHVW��0DGDO�

�
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SLQJHNDDEOLG� RQ� KDULOLNXOW� QHOMDVRRQHOLVHG�� N}UJHSLQJHNDDEOLG� �NXQL� ��� N9��
NROPHVRRQHOLVHG��$ODWHV�����N9�RQ�NDDEOLG��KHVRRQHOLVHG���
.DDEOLVRRQHG� LVROHHULWDNVH� }OLJD� LPPXWDWXG� SDEHUL� Y}L� VSHWVLDDOVH� NXPPL��
YLLPDVHO� DMDO� DJD� �KD� HQDP� SRO�PHHULGHJD�� ,VRODWVLRRQLO� RQ� PllUDY� WlKWVXV�
NDDEOL�HOXHDOH��
.DDEOL�PDQWHO� NDLWVHE� LVRODWVLRRQL� QLLVNXVH� HHVW� MD� NLQGOXVWDE� KHUPHHWLOLVXVH��
0DQWOL� PDWHUMDOLNV� Y}LE� ROOD� SOLL�� DOXPLLQLXP�� SODVWPDVV� �SRO�HW�OHHQ�� Y}L� ND�
NXPPL��3OLLPDQWHO�RQ�WDYDOLVHOW�NDDEOLWHO��PLGD�NDVXWDWDNVH�NRUURVLRRQLRKWOLNXV�
NHVNNRQQDV�MD�YHH�DOO��.DDEOL�PDQWOLW�WXOHE�NDLWVWD�PHKDDQLOLVWH�YLJDVWXVWH�HHVW��
6HOOHNV�Y}LGDNVH�NDVXWDGD�WHUDVHVW�Y}L�DOXPLLQLXPLVW�NDLWVHVRRPXVW��1LL�NDDEOL�
PHWDOOPDQWHO� NXL� ND� NDLWVHVRRPXV� YDMDYDG� NRUURVLRRQLW}UMHNV� RPDNRUGD�
YlOLVPDQWOLW�� PLOOHNV� RQ� WDYDOLVHOW� ELWXXPHQLJD� LPPXWDWXG� NLXGPDWHUMDO� Y}L�
SODVWPDVV��7XOHRKWOLNHV�NRKWDGHV�RQ�Q}XWDYDG�WXOHNLQGOD�YlOLVPDQWOLJD�NDDEOLG��
.}UJHPDWHOH�SLQJHWHOH�YDOPLVWDWDNVH�ND�JDDV��MD�}OLNDDEOHLG��NXV�LQHUWVH�JDDVL�
Y}L� }OL� �OHU}KN� NDDEOLV� Y}LPDOGDE� ROXOLVHOW� W}VWD� LVROHHUPDWHUMDOLQD� NDVXWDWDYD�
SDEHUL�LVROHHULYDLG�RPDGXVL��
.DDEHOOLLQLGH�NRQVWUXNWVLRRQ�
.DDEOLG� SDLNQHYDG� KRRQHWH� VHHV�� YlOMDV�� PDD� DOO�� YHHV�� }KXV�� 6HHMXXUHV� WXOHE�
DUYHVWDGD�HKLWXVQ}XGHLG��NDDEOL�MDKXWXVWLQJLPXVL�MP��
0HLH� ROXGHV� RQ� ROQXG� �NV� WDYDOLVHPDLG� MD� RGDYDPDLG� PRRGXVHLG� NDDEOLWH�
SDLJDOGDPLQH�NDDEOLNUDDYLGHVVH� HKN� WUDQãHHGHVVH��.DDEOL� YLJDVWXVWH� YlOWLPL�
VHNV� NDHWDWDNVH� NUDDYL� S}KL� V}HOXWXG� OLLYD� Y}L� SLQQDVHJD�� VHOOHOH� DVHWDWDNVH�
NDDEHO��PLV�NDHWDNVH�VDPXWL�SHKPH�SLQQDVH�Y}L�OLLYDJD�MD�NDLWVWDNVH�SHDOW�NDLWVH�
SORNNLGH� Y}L� WHOOLVWHJD�� 3lUDVW� VHGD� NUDDY� WlLGHWDNVH� SLQQDVW� NLKLWL� WLKHQGDGHV��
.DDEEHOOLLQLGH�ULVWXPLVHO�WHHGH�MD�PXXGH�WDNLVWXVWHJD�YLLDNVH�NDDEOLG�QHQGH�DOW�
OlEL��NDVXWDGHV�WDYDOLVHOW�DVEHVWWVHPHQW��Y}L�EHWRRQWRUXVLG��
6XXUH� KXOJD� NDDEOLWH� SXKXO� SDLJDOGDWDNVH� NDDEOLG� NROOHNWRULVVH� Y}L� WXQQHOLVVH��
.ROOHNWRULG� RQ� HWWH� QlKWXG� PLWPHVXJXVWH� NDDEOLWH� MD� VRRMXV�� QLQJ� YHHWRUXGH�
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