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 ,� 12 0RQWHULQJVDQYLVQLQJ�   ��������Y��� 

   GHVHQWUDOW�YHQWLODVMRQVV\VWHP� 
   PHG�YDUPHJMHQYLQQLQJ�  
   7\SH�H*2 
    
    -�YLGHUHOHYHUHV�WLO�EUXNHUHQ�- 

 
 
 
 

  ,, (1 ,QVWDOODWLRQ�0DQXDO� 
    'HFHQWUDOLVHG�9HQWLODWLRQ�6\VWHP� 
    ZLWK�+HDW�5HFRYHU\�   
    7\SH�HJR 

 
    -�3OHDVH�SDVV�RQ�WR�XVHU�- 
   
 

�� 

 

,QKROG�           �����������6LGH� 

2P�GHQQH�YHLOHGQLQJHQ 

6LNNHUKHWVDQYLVQLQJHU 

7HFKQLVFKH�'DWHQ 

(QWVRUJHQ 

(QWVRUJHQ�6LH�GLH�9HUSDFNXQJ�VRUWHQUHLQ��:HQQ�6LH�VLFK�YRP�*HUlW�WUHQQHQ�P|FKWHQ��
HQWVRUJHQ�6LH�HV�]X�GHQ�DNWXHOOHQ�%HVWLPPXQJHQ��$XVNXQIW�HUWHLOW�GLH�NRPPXQDOH�6WHOOH� 

0RQWHULQJVDQYLVQLQJ�          ��12 

 
2P�GHQQH�YHLOHGQLQJHQ��VLNNHUKHWVUnG��WHNQLVNH�GDWD��DYKHQGLQJ    ����� 
0nOVNLVVHU��SODVVHULQJ�DY�YHQWLODVMRQVHQKHWHQ��EUXNVRPUnGH     ����� 
,QQKROG�L�HPEDOODVMHQ          ����� 
0RQWDVMH��0RQWHULQJVU¡U         ����� 
0RQWDVMH��(OHNWULVN�,QVWDOODVMRQ�RJ�HOHNWULVN�WLONREOLQJ      ����� 
0RQWDVMH��9HQWLODWRULQQVDWV�RJ�LQQYHQGLJ�GHNVHO      ��� ����� 
0RQWDVMH��XWYHQGLJ�GHNVHO��OXNNLQJ�DY�LQQYHQGLJ�GHNVHO      ����� 
)LOWHUE\WWH��VRPPHUVWLOOLQJ��UHQJM¡ULQJ��WLOOHJJV-�RJ��E\WWHGHOHU     ����� 
 

· /HV�GHQQH�YHLOHGQLQJHQ�L�VLQ�KHOKHW�I¡U�PRWHULQJ�SnEHJ\QQHV��)¡OJ�DOOWLG�GH�JHQHUHOOH�
VLNNHUKHWVUnGHQH�RJ�KHQYLVQLQJHU�WLO�V\PEROHU�PHG�QRWDWHU�L�WHNVWHQ� 

· 'HQQH�YHLOHGQLQJHQ�VNDO�RYHUOHYHUHV�WLO�EUXNHUHQ��OHLHWDNHU��HLHU��HLHQGRPVIRUYDOWHU��HWF���HWWHU�DW�
LQVWDOODVMRQHQ�HU�VOXWWI¡UW� 

 
6\PEROHU�L�GHQQH�YHLOHGQLQJHQ� 

�����'HWWH�V\PEROHW�DGYDUHU�RP�IDUH�IRU�VNDGH 

�����'HWWH�V\PEROHW�DGYDUHU�RP�IDUH�IRU�VNDGH�IUD�HOHNWULVN�VWU¡P 

$GYDUVHO��9HG�DOW�PRQDVMHDUEHLGH�Sn�YHQWLODVMRQVXWVW\UHW�VNDO�QHWWVSHQQLQJ�Y UH�IUDNREOHW��
�PHG�DOOSROLJ�EUXGG���9HQWLODVMRQVXWVW\UHW�HU�HOHNWULVN�LVROHUW�L�EHVN\WWHOVHVNODVVH�,,���.O�,,��RJVn�
EHWHJQHW�VRP�Ä'REEHOWLVROHUW³� 
 
2%6��(OHNWULVN�WLONREOLQJ�WLO�QHWWVSHQQLQJ�������9ROW�$&����VNDO�JM¡UHV�DY�DXWRULVHUW�SHUVRQHOO� 
 
2%6��8WVW\UHW�VNDO�LNNH�EHWMHQHV��HNV��ILOWHUE\WWH��UHQKROG��DY�EDUQ�HOOHU�SHUVRQHU�VRP�JUXQQHW�
I\VLVN��VHQVRULVN�HOOHU�PHQWDOH�HYQHU��XHUIDUHQKHW�HOOHU�XYLWHQKHW��LNNH�HU�L�VWDQG�WLO�n�EHWMHQH�
XWVW\UHW�Sn�HQ�VLNNHU�PnWH��%DUQ�E¡U�LNNH�OHNH�PHG�YHQWLODVMRQVXWVW\UHW� 

 
6WU¡PWLOI¡UVHO��QHWWVSHQQLQJ ����9ROW�����+] 
'ULIWVSHQQLQJ��YHQWLODWRU� ���9ROW�'&�6(/9 
.DSVOLQJVJUDG���,3-NODVVH�� ,3��� 
/XIWPHQJGHU� ��������������Pñ�K�L�JMHQYLQQLQJVPRGXV�����Pñ�K�L�DYWUHNNVPRGXV 
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0nOVNLVVH�-�DOOH�PnO�,�PP        ����������������12 
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'ULIWVRPUnGH           ����� 

3ODVVHULQJ 

,QQYHQGLJ�������������������������������������������������������������������������������������8WYHQGLJ 


�PLQLPXP����������

��6W¡UUH�OHQJGHU�PXOLJ������������������������������������������������������ 0nO�L�PP 

 
7R�YLIWHU�HU�L�GULIW�L�HJR��DOOWLG�L�
PRWVDWW�UHWQLQJ��L�YDUPH-
JMHQYLQQLQJVPRGXV���RJ�V¡UJHU�IRU�
VDPWLGLJ�DYWUHNN�RJ�WLOI¡UVHO�DY�OXIW�� 
 
0LQVWHDYVWDQG�WLO�YHJJ�HOOHU�DQGUH�
NRPSRQHQWHU�L�RPJLYHOVHQH�Pn�
LYDUHWDV��IRU�n�VLNUH�XKLQGUHW�
OXIWVWU¡P�XWHQ�X¡QVNHW�EODQGLQJ�DY�
WLOI¡UW�RJ�XWWUXNNHW�OXIW� 
 
 

0LQVWHDYVWDQGHU�WLO�YHJJ�RJ�DQGUH�E\JQLQJVGHOHU�L�RPJLYHOVHQH 

7HPSHUDWXURPUnGH� -����&�WLO������& 
9HQWLODWRUHQKHWHQ�NDQ�EHQ\WWHV�YHG�LQQHQG¡UV�UHODWLY�OXIWIXNWLJKHW�RSS�WLO�������LNNH�NRQGHQVHUHQGH���
+YLV�RYHUVNULGHOVH�DY�JUHQVHQH�IRU�GULIWVRPUnGHQH�VNXOOH�IRUHNRPPH��VNDO�HQKHWHQ�VOnV�DY�RJ�
LQQYHQGLJ�GHNVHO�OXNNHV��)ULVN�OXIW�NDQ�Vn�WLOI¡UHV�YHG�n�nSQH�YLQGXHU� 

�� 

 

(PEDOODVMHLQQKROG�          �12 

0RQWDVMHU¡U 

H*2–�YHQWLODWSRULQQVDWV 

8WYHQGLJH�GHNVOHU 

��WLOK¡UHQGH�VNUXHU 

%HVN\WWHOVHVGHNVHO 

'HNVHO 

)LOWHU 

,QQYHQGLJ�
NDSVOLQJ 

6WHQJHSODWHU���[� 

9DUPHYHNVOHUHQKHW�PHG�
PRWRUHU 

��VWN�(33�
DGDSWHU��PRQWHUW� 

(YHQWXHOW�HNVWUD� 
(33�DGDSWHU 

'HNVHO 

8WYHQGLJ� 
8QGHUGHO�IRU 
NDSVOLQJ 

" 

8WYHQGLJ�GHNVHO����(*$ 
%HVW��QU���������� 

8WYHQGLJ�VWRUPNDSSH����W\SHU�� 
��+:(-��KYLW ������%HVW��QU���������� 
��+$=-��DQWUDVLW����%HVW��QU���������� 

<WWHUNDSSH 

5DKPHQ 

)HVWHVNUXHU 

.RQWUROOpU�DW�OHYHUDQVHQ�HU�NRPSOHWW�RJ�XWHQ�VNDGHU�� 

5¡UGLDPHWHU�'XWY������PP 

��WLOK¡UHQGH�VNUXHU 
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0RQWDVMH�-�0RQWHULQJVU¡U       ���������������� 12 

 

/DJ�nSQLQJ�L�\WWHUYHJJ�IRU�
U¡ULQVWDOODVMRQ��I�HNV�YHG�
NMHUQHERULQJ��ERUGLDPHWHU�����
PP��� 
)RUNRUW�U¡UHW�HWWHU�EHKRY�WLO�¡QVNHW�
OHQJGH��3nVH�DW�GHW�HU�JRG�WHWWLQJ�
PHOORP�U¡UHWV�\WUH�GHO�RJ�YHJJHQ��
�HWWHU�DW�U¡UHW�HU�VDWW�LQQ�RJ�DW�
U¡UHQGHU�IOXNWHU�PHG�YHJJRYHU-
IODWHQH�EnGH�XWYHQGLJ�RJ�
LQQYHQGLJ�� 
5¡UHW�IHVWHV�WHWWHV�PRW�YHJJ�PHG�
I�HNV��PRQWDVMHOLP��9HG�PRQWHULQJ�L�
WUHYHJJ�DQEHIDOHV�PDQVMHWW�IRU�n�
WHWWH�PRW�YLQGVSHUUH�� 

 
6OXWWI¡U�LQQYHQGLJ�RJ�XWYHQGLJ�
SXVVLQJ�VSDUNOLQJ� 

① 

② 

LQQYHQGL

LQQYHQGLJ 
XWYHQGLJ 

XWYHQGLJ 

%HVN\WWHOVHVGHNVOHU 

��
P
P

 

 
)RUEHUHG�NDEOLQJ�IRU�
YHQWLODWRUHQKHW�L�DQJLWW�RPUnGH�� 
�IOHUWUnGLJ����[�����PP��IUD�VW\ULQJ�
WLO�YHQWLODWRU����(NVWUD�NDEHOOHQJGH�
FD����-����PP��%HQ\WW�
PHGI¡OJHQGH�ERUHPDO� 

����FP 

��
��
FP

 

.MHUQHERULQJ���
LQQVWDOODVMRQVU¡U 

2PUnGH�IRU�
DSSDUDW-
NDEOHU� 

� 

�� 

 

0RQWDVMH�–�(OHNWULVN�LQVWDOODVMRQ�RJ�HOHNWULVN�WLONREOLQJ     12 

6LNNHUKHWVDQYLVQLQJHU 

 
 
 
6W\ULQJ�NDQ�JM¡UHV�PHG�XOLNH�
SURGXNWHUW\SHU�OHYHUW�IUD�/XQRV�� 
)RU�GLVVH��JMHOGHU�GH�WLOVYDUHQGH�
LQVWDOODVMRQVDQYLVQLQJHU�� 
9HOJ�SODVVHULQJ�DY�EU\WHUSDQHO��
7UHNN�IUHP�NDEOHU��/HJJ�QHWWNDEHO�
IRU�VWU¡PWLOI¡UVHO�IUHP�WLO�QHWWGHOHQ�
�HNV���[���PP���� 
(W�ODYHUH�WYHUUVQLWW�HU�WLOVWUHNNHOLJ�
PHOORP�QHWWGHO��VW\ULQJVHQKHW�RJ��
YHQWLODWRUHU����[�����PP����IRU�
NRUWHUH�I¡ULQJVYHLHU�YLO�RJVn���[�
���PP��Y UH�WLOVWUHNNHOLJ� 

)RUVLNWLJ��$OW�PRQWHULQJVDUEHLGH�IRU�YHQWLODVMRQVV\VWHPHW�VNDO�NXQ�JM¡UHV�YHG�DOOSROLJ�IUDNREOHW�QHWWVSHQQLQJ�� 
)¡U�WLONREOLQJ�DY�YHQWLODWRU�WLO�QHWWVSHQQLQJ�VNDO�DOOH�WLONREOLQJVOHGHU�JM¡UHV�VSHQQLQJVIULH���IUDNREOHV�QHWW�PHG�PLQVW�
��PP�NRQWDNWnSQLQJ��I�HNV��DOOSROLJ�IUDNREOLQJ�PHG�HOHNWULVN�VLNULQJ�� 

 
 

6WU¡PWLOI¡UVHO�WLO�YHQWLODVMRQVV\VWHPHW�VNDO�JM¡UHV�YLD�IRUVNULIWVPHVVLJH�HOHNWULVN�YHUQ� 
(OHNWULVNW�WLONQ\WQLQJ�WLO�QHWWVSHQQLQJ�VNDO�XWI¡UHV�DY�DXWRULVHUW�SHUVRQHOO� 
 

6WU¡PIRUV\QLQJ��IUD� 
���YROW�QHWWGHO����17[[ 

6W\ULQJ 

%HWMHQLQJVSDQHO 

9HQWLODWRU���$YWUHNN�7LOI¡UVHO��������������HY��¡YULJH�HQKHWHU��� 



�� 

 

0RQWDVMH�–�,QQPRQWHULQJ�DY�YHQWLODWRU�RJ�LQQYHQGLJ�GHNVHO�   ����������������������������12 

 
 
%HQ\WW�PHGI¡OJHQGH�ERUPDO�IRU�n�
ERUH�IHVWHKXOO�IRU�LQQYHQGLJ�
YHQWLODWRUUDPPH��%UXN�RP�
Q¡GYHQGLJ�PHGI¡OJHQGH�
HNVSDQVMRQVSOXJJHU�� 
� 
1%���3nVH�DW�PRQWHULQJ�VNMHU�VRP�
YLVW�PHG�PDUNHULQJHQ�Ä233³��
$YYLN�IUD�GHWWH�WLOODWHV�LNNH�DY�
VWU¡PQLQJVWHNQLVNH�nUVDNHU� 

%RKUGXUFKPHVVHU���PP 

 
 
)MHUQ�EHVN\WWHOVHVGHNVHO��)RUNRUW�
(33-DGDSWHUHW�WLO�VDPPH�OHQJGH�
VRP�PRQWHULQJVU¡UHW�+YLV�U¡UHWV�
OHQJGH�RYHUVNULGHU����PP�
PRQWHUHV�\WWHUOLJHUH�(33-
DGDSWHUH�� 

 
 
 
 
6N\Y�LQQ�YLIWHHQKHWHQ�PHG�
LQQYHQGLJ�YHQWLODWRUUDPPH��
YDUPHYHNVOHU�RJ�(33-DGDSWHU�LQQ�
L�PRQWHULQJVU¡UHW� 

� 

� 

� 

2SS 

.DEHO�IRU�
WLONREOLQJ 

%RUVMDEORQJ 

3ODVVHULQJ�DY�
IHVWHVNUXHU�
��[� 

VDPPH 
OHQJGH 

LQQYHQGLJQ 
0RQWDVMHU¡U 

)RUNRUWHV�KHU 

9DUPHYHNVOHU-
HQKHW 

(33-
$GDSWHU 

%HVN\WWHOVHV- 
GHNVHO 

7LONREOLQJVNDEHO 

�� 

 

            ��12 

 
 
 
.DEHOHQ�WUHNNHV�JMHQQRP�
JXPPLJMHQQRPI¡ULQJHQ�L�LQQYHQGLJ�
YHQWLODWRUUDPPH�WLO�NREOLQJVIHOWHW�� 
)HVW�LQQYHQGLJ�YHQWLODWRUUDPPH�WLO�
YHJJHQ�PHG�GH�PHGI¡OJHQGH�VNUXHU�� 
 

 
 
9HQWLODWRUHQKHWHQ�NREOHV�WLO 
 

 
 
 
 
0RQWpU�GHNVHOHW�IRU�NREOLQJVIHOWHW��RJ�
SODVVpU�VWHQJQLQJVSODWHQH�RSSn� 
6HWW�LQQ�ILOWHUQH�RJ�NOLSV�GHNVHOHW�Sn�
SODVV� 

� 

� 

� 

7LONREOLQJVNDEHO 

6NUXHU���[� 

���-�6����-�6� 

6WU¡PWLOI¡UVH���*MHQQRPI¡ULQJ 

)LOWHU 

'HNVHO 

,QQYHQGLJ�
YHQWLODWRUUDPPH 

'HNVHO�IRU�
NREOLQJVRPUnGH
W 

6WHQJQLQJV-
SODWHU����VWN� 

*MHQQRPI¡ULQJ 



�� 

 

0RQWHULQJ�—�8WYHQGLJ�IHVWHUDPPH�       ���������������12 

6WHQJLQJ�DY�LQQYHQGLJ�YHQWLODWRUUDPPH 

%UXN�ERUPDOHQ�RJ�ERU�IHVWH-
KXOOHQH��%HQ\WW�
HNVSDQVMRQVSOXJJHU�HWWHU�EHKRY��
RJ�L�VDPVYDU�PHG�YHJJPDWHULDOH��
�6H�RJVn�Ä0RQWHULQJ�DY�LQQ-
YHQGLJ�YHQWLODWRUUDPPH³��ILJXU��� 
 
3ODVVpU�XWYHQGLJ�IHVWHUDPPH�
PRW�(33-DGDSWHU�VRP�YLVWH�L�
ILJXUHQ� 

0RQWpU�XWYHQGLJ�IHVWHUDPPH�
PHG�GH�PHGI¡OJHQGH�VNUXHU�� 
3ODVVpU�XWYHQGLJ�GHNVHO�Sn�
IHVWHUDPPHQ��HYHQWXHOW�IRU�
VWRUPNDSSHQ�DY�PHWDOO� 

 
 
'HQ�LQQYHQGLJH�
YHQWLODWRUUDPPHQ�NDQ�DYVWHQJHV�
YHG�EHKRY�PHG�GH�PDJQHWLVNH�
VWHQJHSODWHQH�� 
3ODVVpU�VWHQJHSODWHQH�Sn�
LQQVLGHQ�DY�JLWWHUQH��PHG�U¡G�
VLGH�XWRYHU��6HWW�Sn�SODVV�
LQQYHQGLJ�GHNVHO�� 

� 

� 

%DNVLGHQ�DY�\WWHUGHNVHOHWV��
IHVWHUDPPH 

(33-$GDSWHU� 
�L�U¡UHW� 

,QQVHWWHV�VRP�YLVW� 
%DUH�YHUWLNDO�SODVVHULQJ�DY� 

VHQWHUVWROSHQ�L�DGDSWHUHW�WLOODWHV� 

'HNVHO 

6NUXHU���[� 

8WYHQGLJ�
IHVWHUDPPH 

'HNVHO 

6WHQJHSODWHU�PRQWHUW�L�VWHQJW�
VWLOOLQJ 

2SSEHYDULQJ�DY�
VWHQJHSODWHU 

��� 

 

1RWDWHU�RP�XWI¡UWH�ILOWHUE\WWHU� 

)LOWHUVNLIWH�HOOHU�ILOWHUUHQJM¡ULQJ        12 

5HLQLJXQJ 

9HG�EHKRY��W¡UN�DY�LQQYHQGLJ�GHNVHO�RJ�UDPPH�PHG�HQ�W¡UU�HOOHU�OHWW�IXNWHW�NOXW� 
)LOWHUVNLIWH�RJ�UHQJM¡ULQJ�DY�YHQWLODWRUHQKHW�E¡U�LNNH�XWI¡UHV�DY�EDUQ�HOOHU�SHUVRQHU�VRP�
JUXQQHW�I\VLVNH��VHQVRULVNH�HOOHU�PHQWDOH�HYQHU��XHUIDUHQKHW�HOOHU�XYLWHQKHW�LNNH�HU�L�VWDQG�WLO�n�
XWI¡UH�GHWWH�Sn�HQ�VLNNHUKHWVPHVVLJ�EHWU\JJHQGH�PnWH� 

7LOOHJJV-RJ�UHVHUYHGHOHU 

)LOWHU�*��W\SH���)(*2-�5���-SDNQLQJ     ���%HVWLOOLQJVQU����������� 
3ROOHQILOWHU�W\SH���)(*2-3��-SDNQLQJ     ���%HVWLOOLQJVQU����������� 
(33-DGDSWHU�W\SH���$'����      ���%HVWLOOLQJVQU����������� 

'HNHO )LOWHU 

6RPPHUVWLOOLQJ 

0HG�GHQQH�IXQNVMRQHQ�¡NHV�UHYHUVHULQJVWLGHQ�IRU�YHQWLODWRUHQH�WLO�pQ�WLPH��'�Y�V��YHQWLODWRUHQH�JnU�
pQ�WLPH�L�WLOOXIWVPRGXV�RJ�pQ�WLPH�L�DYWUHNNVPRGXV�� 

 
1nU�ILOWHUHW�HU�IRUXUHQVHW�YDUVOHV�GHWWH�
PHG�O\VGLRGH�,�KHQKROG�WLO�EHVNULYHOVH�L�
DQYLVQLQJHQ�IRU�GHQ�W\SH�VW\ULQJ�VRP�
HU�EHQ\WWHW��9HQWLODWRUHQV�LQQYHQGLJH�
GHNVHO�WDV�DY�RJ�ILOWHUHW�IMHUQHV��1\WW�
HOOHU�YDVNHW�ILOWHU�VHWWHV�LQQ�
�VWDQGDUGILOWHU�NDQ�I�HNV�YDVNHV�XQGHU�
VSULQJHQ�HOOHU�L���RSSYDVNPDVNLQ����
,QQYHQGLJ�GHNVHO�VHWWHV�WLOEDNH�Sn�
SODVV��9HQWLODWRUnSQLQJHQ�Pn�LNNH�
WLOGHNNHV�HOOHU�WHWWHV�LJMHQ��
7LOEDNHVWLOOLQJ�DY�ILOWHUYDUVOLQJ�JM¡UHV�L�
KHQKROG�WLO�VW\ULQJHQV�DQYLVQLQJ�� 

������'DWR�IRU�ILOWHUE\WWH�����������������1HVWH�IRUYHQWHGH�ILOWHUE\WWH������������������0RQWHUW�ILOWHUW\SH� 

��1RUJH 
����  

��/DYHQHUJLV\VWHPHU�$6�  7OI������������� 
��3RVWERNV�����/LOHDNHU ����� SRVW#ODYHQHUJLV\VWHPHU�QR� 
�������2VR���������   ZZZ�ODYHQHUJLV\VWHPHU�QR 

�� Ϭ
ϯ͘
ϮϬ

��s
͘ϭ
ϭ 
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 ,� 12 0RQWHULQJVDQYLVQLQJ�   ��������Y��� 

   GHVHQWUDOW�YHQWLODVMRQVV\VWHP� 
   PHG�YDUPHJMHQYLQQLQJ�  
   7\SH�H*2 
    
    -�YLGHUHOHYHUHV�WLO�EUXNHUHQ�- 

 
 
 
 

  ,, (1 ,QVWDOODWLRQ�0DQXDO� 
    'HFHQWUDOLVHG�9HQWLODWLRQ�6\VWHP� 
    ZLWK�+HDW�5HFRYHU\�   
    7\SH�HJR 

 
    -�3OHDVH�SDVV�RQ�WR�XVHU�- 
   
 

��� 

 

&RQWHQWV� �����         ��������3DJH�� 

$ERXW�WKLV�PDQXDO��6DIHW\�LQVWUXFWLRQV��7HFKQLFDO�GDWD��'LVSRVDO  ����   ����� 
'LPHQVLRQ�GLDJUDPV��,QVWDOODWLRQ�SRVLWLRQ��5DQJH�RI�DSSOLFDWLRQ     ����� 
6KLSSLQJ�XQLWV           ����� 
$VVHPEO\��$VVHPEO\�WXEH         ����� 
$VVHPEO\��(OHFWULFDO�LQVWDOODWLRQ�DQG�HOHFWULFDO�FRQQHFWLRQ��     ����� 
$VVHPEO\��)DQ�LQVHUW��LQVLGH�URRP�VFUHHQ      ��� ����� 
$VVHPEO\��2XWHU�VFUHHQ��&ORVLQJ�WKH�LQQHU�VFUHHQ      ����� 
)LOWHU�UHSODFHPHQW�          ����� 
6XPPHU�YHQWLODWRQ��&OHDQLQJ��$GGLWLRQDO�SDUWV�DQG�UHSODFHPHQW�SDUWV ���   �����
       ���� 

$ERXW�WKLV�PDQXDO 

· 5HDG�WKLV�PDQXDO�FDUHIXOO\�DQG�FRPSOHWHO\�EHIRUH�DVVHPEO\��$OZD\V�REVHUYH�WKH�JHQHUDO�VDIHW\�
LQVWUXFWLRQV�DQG�WKH�VDIHW\�V\PEROV�ZLWK�LQIRUPDWLRQ�LQ�WKH�WH[W� 

· +DQG�RXW�WKLV�PDQXDO�WR�WKH�XVHU��WHQDQWV��SURSULHWRUV��SURSHUW\�PDQDJHPHQW�HWF���DIWHU�
FRPSOHWLQJ�DVVHPEO\� 

 
6\PEROV�LQ�WKLV�PDQXDO 

7KLV�V\PERO�ZDUQV�\RX�DJDLQVW�ULVNV�RI�LQMXU\ 

7KLV�V\PERO�ZDUQV�\RX�DJDLQVW�ULVNV�RI�LQMXU\�IURP�HOHFWULFLW\ 

6DIHW\�LQVWUXFWLRQV 

&DXWLRQ�� $Q\� DVVHPEO\� ZRUN� WR� WKH� YHQWLODWLRQ� GHYLFH� PD\� RQO\� EH� FDUULHG� RXW� DIWHU�
GLVFRQQHFWLQJ� DOO� SROHV� RI� WKH� VXSSO\� YROWDJH�� 7KH� YHQWLODWLRQ� GHYLFH� LV� ILWWHG� ZLWK� SURWHFWLYH�
LQVXODWLRQ�DFFRUGLQJ�WR�3URWHFWLRQ�&ODVV�,,��D�SURWHFWLYH�FRQGXFWRU�FRQQHFWLRQ�LV�QRW�UHTXLUHG�� 

$WWHQWLRQ��7KH�HOHFWULF�FRQQHFWLRQ�PD\�RQO\�EH�PDGH�E\�DXWKRULVHG�TXDOLILHG�SHUVRQQHO�DQG�
DFFRUGLQJ�WR�WKH�DSSOLFDEOH�YHUVLRQ�RI�9'(������ 

$WWHQWLRQ��7KLV�GHYLFH�PXVW�QRW�EH�RSHUDWHG�E\�FKLOGUHQ�DQG�SHUVRQV��ILOWHU�UHSODFHPHQW�
FOHDQLQJ��ZKR�DUH�QRW�DEOH�WR�RSHUDWH�WKH�GHYLFH�VDIHO\�GXH�WR�WKHLU�SK\VLFDO��VHQVRU\�RU�PHQWDO�
DELOLWLHV�RU�WKHLU�LQH[SHULHQFH�RU�ODFN�RI�NQRZOHGJH��&KLOGUHQ�VKRXOG�EH�VXSHUYLVHG�WR�HQVXUH�
WKDW�WKH\�GR�QRW�SOD\�ZLWK�WKH�GHYLFH� 

7HFKQLFDO�GDWD� 

6XSSO\�YROWDJH� ����9$&����+] 
'HYLFH�YROWDJH� ���9'&�6(/9 
3URWHFWLRQ�&ODVV� ,3��� 
$LUIORZ�YROXPH�� ��������������Pñ�K�LQ�UHYHUVH�RSHUDWLRQ�����Pñ�K�LQ�H[KDXVW�DLU�PRGH 

'LVSRVDO 

7KH�SDFNDJLQJ�PXVW�EH�VRUWHG�EHIRUH�GLVSRVDO��,I�\RX�ZLVK�WR�GLVSRVH�RI�WKH�YHQWLODWLRQ�
GHYLFH��REVHUYH�WKH�FXUUHQW�UHJXODWLRQV��7KH�FRPSHWHQW�PXQLFLSDO�DXWKRULW\�ZLOO�SURYLGH�
LQIRUPDWLRQ� 

,QVWDOODWLRQ�0DQXDO�(QJOLVK        ��� ��(1 
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'LPHQVLRQ�GLDJUDPV��DOO�GLPHQVLRQ�LQ�PP�      ����������������(1 

,QVWDOODWLRQ�SRVLWLRQ 

5DQJH�RI�DSSOLFDWLRQ 

7HPSHUDWXUH�UDQJH�RI�DSSOLFDWLRQ� -����&�WR������& 
&DQ�EH�XVHG�DW�D�UHODWLYH�KXPLGLW\�XS�WR�����LQ�WKH�LQWHULRU�URRP�DUHD��QRW�FRQGHQVLQJ���,I�WKH�
DSSOLFDWLRQ�OLPLWV�DUH�H[FHHGHG��VZLWFK�RII�WKH�GHYLFH�DQG�FORVH�WKH�LQQHU�VFUHHQ��(QVXUH�VXSSO\�RI�
IUHVK�DLU�YLD�ZLQGRZ�YHQWLODWLRQ� 

HJR 


�PLQLPXP��������

��ORQJHU�OHQJWKV�SRVVLEOH�������������������������������������������������������'LPHQVLRQV�LQ�PP 

0LQLPXP�GLVWDQFHV�WR�ZDOO�DQG�VXUURXQGLQJ�FRPSRQHQWV 7KH�WZR�IDQV�LQ�WKH�HJR�DOZD\V�
RSHUDWH�LQ�RSSRVLWH�GLUHFWLRQV�WKXV�
SURYLGLQJ�VXSSO\�DQG�H[KDXVW�DLU�
VLPXOWDQHRXVO\��0LQLPXP�GLVWDQFHV�
WR�WKH�ZDOO�DQG�VXUURXQGLQJ�
FRPSRQHQWV�PXVW�EH�REVHUYHG�WR�
HQVXUH�XQREVWUXFWHG�DLU�IORZ�
ZLWKRXW�LQDGPLVVLEOH�PL[LQJ�RI�
VXSSO\�DQG�H[KDXVW�DLU� 
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6KLSSLQJ�XQLWV           ��(1 

2XWHU�VFUHHQ��W\SH���(*$ 
2UGHU-1R���������� 

3OHDVH�FKHFN�\RXU�GHOLYHU\�IRU�FRPSOHWHQHVV�DQG�PLQW�FRQGLWLRQ� 

$VVHPEO\�WXEH 

HJR-�LQVHUW 

2XWHU�VFUHHQV 

7XEH�'$�����PP 

3ODVWHU�SURWHFWLRQ�FDS 

&RYHU 

)LOWHU 

,QQHU�KRXVLQJ�
VXE-SDUW 

&ORVLQJ�HOHPHQW���[� 

+HDW�H[FKDQJHU�XQLW�ZLWK�
PRWRUV 

��SLHFHV�(33�
DGDSWHU�
�PRXQWHG� 

2SWLRQDO��DGGLWLRQDO�(33�
DGDSWHUV 

&RYHU 

2XWHU�VFUHHQ�VXE-SDUW 

:HDWKHU�SURWHFWLRQ�KRRG��W\SHV�� 
��+:(-��ZKLWH ������2UGHU-1R���������� 
��+$=-��DQWKUDFLWH��2UGHU-1R���������� 

��6FUHZV�DFFHVVRULHV 

)UDPH 

" 

��6FUHZV�DFFHVVRULHV 

&RQQHFWLRQ�VFUHZV 

&RYHU 
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$VVHPEO\��$VVHPEO\�7XEH        ��������������(1 

3UHSDUH�ZDOO�RSHQLQJV�IRU�WKH�
DVVHPEO\�WXEHV��H�J��YLD�FRUH�GULOO�
KROH��FRUH�ELW������PP���,I�
QHFHVVDU\��VKRUWHQ�WKH�WXEH�WR�WKH�
LQVWDOODWLRQ�OHQJWK�UHTXLUHG�� 
0DNH�VXUH�WKHUH�LV�D�VOLJKW�
SURMHFWLRQ�RI�WKH�WXEH�RQ�ERWK�VLGHV�
WR�EULGJH�WKH�SODVWHU�WKLFNQHVV�
�DIWHU�SODVWHULQJ��WKH�WXEH�PXVW�EH�
IOXVK�ZLWK�WKH�SODVWHU���,QVHUW�WKH�
WXEH�DQG�VHDO�LW�DOO-URXQG�
�$VVHPEO\�DGKHVLYH�2UGHU�1R������
����� 

$SSO\�WKH�LQVLGH�DQG�RXWVLGH�
SODVWHU� 

① 

② 

,QVLGH 

,QVLGH 
2XW-
VLGH 

2XWVLGH 

3ODVWHU�FRYHU 
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3UHSDUH�WKH�FDEOH�IRU�WKH�GHYLFH�
FRQQHFWLRQ�LQ�WKH�GHVLJQDWHG�
VHFWLRQ��H�J��--<��67�
<�[�[�����&DEOH�OHQJWK�DSSUR[��
����WR�����PP��8VH�WKH�GULOOLQJ�
WHPSODWH� 
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&RUH�GULOO�KROH�RU�
ZDOO�LQVWDOODWLRQ�
WXEH 6HFWLRQ�IRU�

GHYLFH�
FDEOHV 
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$VVHPEO\��(OHFWULFDO�LQVWDOODWLRQ�DQG�HOHFWULFDO�FRQQHFWLRQ     ��(1 

&DXWLRQ��$Q\�DVVHPEO\�ZRUN�WR�WKH�YHQWLODWLRQ�GHYLFH�PD\�RQO\�EH�FDUULHG�RXW�DIWHU�GLVFRQQHFWLQJ�DOO�SROHV�RI�
WKH�VXSSO\�YROWDJH��� 
0DNH�VXUH�WKDW�WKH�VXSSO\�YROWDJH�RI�DOO�FRQQHFWLRQ�OLQHV�LV�YROWDJH-IUHH��GHDG����6HSDUDWLRQ�IURP�WKH�SRZHU�
VXSSO\�ZLWK�D�PLQLPXP�FRQWDFW�RSHQLQJ�RI����PP��H�J��HOHFWULF�IXVH�VHSDUDWLQJ�DOO�SROHV�� 
(DFK�HOHFWULF�FLUFXLW�RI�WKLV�YHQWLODWLRQ�V\VWHP�PXVW�EH�ILWWHG�ZLWK�D�UHVLGXDO�FXUUHQW�SURWHFWLRQ��H�J�),�VZLWFK�
5&&%�� 
(OHFWULF�FRQQHFWLRQ�RQO\�E\�D�VSHFLDOLVW� 
$GGLWLRQDO�LQVWDOODWLRQV�DQG�HOHFWULFDO�FRPSRQHQWV�LQ�WKH�YHQWLODWLRQ�XQLW�DUH�QRW�DOORZHG� 

6DIHW\�LQVWUXFWLRQV 

7ULJJHULQJ�FDQ�EH�PDGH�YLD�
YDULXRV�/8126-FRQWUROV��7KH�
UHVSHFWLYH�LQVWDOODWLRQ�LQVWUXFWLRQV�
DSSO\�DFFRUGLQJO\��6HOHFW�WKH�
SRVLWLRQ�RI�WKH�VZLWFK��6OLW�WKH�
FDEOH�FKDQQHOV��&RQQHFW�WKH�
FDEOH�WR�WKH�VZLWFK�DQG�ORFDWH�WKH�
SRZHU�SDFN�XQGHU�WKH�VZLWFK�H�J��
�[����PPð��RWKHUZLVH�D�VPDOOHU�
FURVV-VHFWLRQ�VXIILFHV�H�J��--<
�67�<���[���[������DQG�WKH�FDEOHV�
WR�WKH�GHYLFHV���H�J��--<�67�<���[�
��[�������6ZLWFKLQJ�DQG�VZLWFK�DUH�
FRQQHFWHG�LQ�DFFRUGDQFH�ZLWK�WKH�
FRQQHFWLRQ�SODQ�GLVSOD\HG�EHORZ� 

�
�ZLWK�SRZHU�SDFN���17�������:DWW���PD[����HJR 
���:LWK�SRZHU�SDFN���17�������:DWW���PD[����HJR 

'HYLFH���([KDXVW�6XSSO\��������������2WKHU�GHYLFHV
 

&RQWURO 

6ZLWFK 
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$VVHPEO\��$VVHPEO\�IDQ�LQVHUW��LQVLGH�URRP�VFUHHQ�     ��(1 

'ULOO�WKH�IDVWHQLQJ�ERUHV�IRU�WKH�
LQVLGH�URRP�VFUHHQ�XVLQJ�WKH�
GULOOLQJ�WHPSODWH�DQG�LQVHUW�WKH�
GRZHOV�HQFORVHG� 
1RWH��2EVHUYH�WKH�ODEHO�Ã723µ��
DQ\�GHYLDWLQJ�LQVWDOODWLRQ�SRVLWLRQ�
LV�QRW�DGPLVVLEOH�IRU�IORZ-UHODWHG�
UHDVRQV� 

'ULOOLQJ�GLDPDWHU���PP 

5HPRYH�WKH�SODVWHU�SURWHFWLRQ�
FDS��6KRUWHQ�WKH�(33�DGDSWHU�WR�
WKH�OHQJWK�RI�WKH�DVVHPEO\�WXEH��
,Q�WKH�FDVH�RI�WXEH�OHQJWKV�DERYH�
����PP��DGGLWLRQDO�DGDSWHU�
SLHFHV�PD\�EH�PRXQWHG� 

,QVHUW�WKH�IDQ�XQLW��LQQHU�KRXVLQJ�
VXE-SDUW��KHDW�H[FKDQJHU�XQLW�DQG�
(33�DGDSWHU��LQWR�WKH�DVVHPEO\�
WXEH� 

� 
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'HYLFH�
FRQQHFWLRQ�
FDEOH 

'ULOOLQJ�
WHPSODWH 

3RVLWLRQ�RI�
IDVWHQLQJ�
ERUHV���[� 

6DPH�
OHQJWK 

,QVLGH 
$VVHPEO\�WXEH 

6KRUWHQ�KHUH 

+HDW�H[FKDQJHU�
XQLW 

(33-
$GDSWHU 

3ODVWHU� 
SURWHFWLRQ� 
FDS 

'HYLFH�
FRQQHFWLRQ�FDEOH 
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           ����������������(1 

,QVHUW�WKH�FRQQHFWLRQ�FDEOH�WKURXJK�RQH�
RI�WKH�ERRWV�RI�WKH�LQQHU�KRXVLQJ�VXE-
SDUW�LQ�WKH�VHFWLRQ�RI�HOHFWULFDO�
FRQQHFWLRQ��)DVWHQ�WKH�LQQHU�KRXVLQJ�
VXE-SDUW�WR�WKH�ZDOO�XVLQJ�WKH�VFUHZV�
HQFORVHG� 

&RQQHFW�WKH�YHQWLODWLRQ�XQLW� 
�&RQQHFWLRQ�SODQ��UHIHU�WR�S��� 

0RXQW�WKH�FRYHU�IRU�WKH�HOHFWULFDO�
FRQQHFWLRQ�VHFWLRQ�DQG�LQVHUW�WKH�
FORVLQJ�HOHPHQW�RQ�WRS�� 
,QVHUW�WKH�ILOWHU�DQG�VQDS�WKH�FRYHU�LQWR�
SODFH� 

� 

� 

� 

%RRW 

&RQQHFWLRQ�FDEOH 

6FUHZ���[� 

���-�6����-�6� 

3RZHU�FDEOH�������������%RRW 

)LOWHU 

&RYHU 

,QQHU�KRXVLQJ�
VXE-SDUW 

&RYHU�IRU�
FRQQHFWLRQ�
VHFWLRQ 

&ORVLQJ�
HOHPHQW���;� 
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$VVHPEO\��2XWHU�VFUHHQ���(*$�        ��(1 

&ORVLQJ�WKH�LQQHU�VFUHHQ� 

8VLQJ�WKH�GULOOLQJ�WHPSODWH��GULOO�
WKH�IDVWHQLQJ�GULOO�KROHV�DQG�
LQVHUW�GRZHOV��LQ�DFFRUGDQFH�ZLWK�
WKH�VXUIDFH��SURYLGHG�RQ-VLWH�
�UHIHU�WR�³$VVHPEO\��,QVLGH�URRP�
VFUHHQ³��,PDJH���� 
3ODFH�WKH�RXWHU�VFUHHQ�VXE-SDUW�
RQ�WKH�(33�DGDSWHU�ORFDWHG�LQ�
WKH�WXEH� 

)DVWHQ�WKH�RXWHU�VFUHHQ�VXE-SDUW�
XVLQJ�WKH�VFUHZV�HQFORVHG� 
3ODFH�WKH�FRYHU�RQ�WRS�� 

7KH�LQQHU�VFUHHQ�FDQ�EH�FORVHG��
LI�UHTXLUHG��XVLQJ�WKH�PDJQHWLF�
FORVLQJ�HOHPHQWV�� 
3ODFH�WKH�FORVLQJ�HOHPHQWV�ZLWK�
WKH�UHG�VLGH�RXWZDUGV�IURP�WKH�
LQVLGH�LQ�IURQW�RI�WKH�IDQ�JULOOH��
$SSO\�WKH�FRYHU� 

� 

� 

5HDU�VLGH�RXWHU�VFUHHQ�VXE-SDUW 

(33�$GDSWHU� 
�LQ�WKH�WXEH� 

,QVHUW�KHUH� 
2QO\�YHUWLFDO�SRVLWLRQ�RI�FHQWHU�EDU�LV�

DGPLVVLEOH 

&RYHU 

6FUHZ���[� 

2XWHU�VFUHHQ�
VXE-SDUWO 

&RYHU 

&ORVLQJ�HOHPHQWV�LQVHUWHG�LQ�
FORVHG�VWDWXV 

/RFDWLRQ�RI�FORVLQJ�
HOHPHQWV 
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)LOWHU�UHSODFHPHQW         ����������������(1 

3OHDVH�HQWHU�WKH�ILOWHU�FKDQJHV�\RX�KDYH�FDUULHG�RXW� 

����)LOWHU�UHSODFHPHQW�GDWH������������([SHFWHG�ILOWHU�UHSODFHPHQW�����������������7\SH�RI�ILOWHU�XVHG 

7KH�ILOWHU�UHSODFHPHQW�LQGLFDWRU�
VLJQDOLVHV�WKDW�D�ILOWHU�LV�FRQWDPLQDWHG��
)RU�IXUWKHU�LQIRUPDWLRQ�SOHDFH�UHDG�
WKH�LQVWUXFWLRQV�RI�\RXU�/8126-
FRQWURO� 
5HPRYH�GHVLJQ�VFUHHQ��WDNH�ILOWHU�RXW��
LQVHUW�QHZ�RU�FOHDQHG�ILOWHU��ILOWHUV�FDQ�
EH�FOHDQHG�H�J��LQ�D�GLVKZDVKHU���SXW�
GHVLJQ�VFUHHQ�RQ� 
7KH�YHQWLODWLRQ�RSHQLQJV�PXVW�QRW�EH�
EORFNHG�RU�FRYHUHG� 
 

&RYHU )LOWHU 

6XPPHU�YHQWLODWLRQ     �     �� 

&OHDQLQJ 

$GGLWLRQDO�SDUWV�DQG�UHSODFHPHQW�SDUWV 

)LOWHU�*��7\SH���)(*2-�5��IRXU-SDFN      2UGHU�1R����������� 
3ROOHQILOWHU�7\SH���)(*2-3��IRXU-SDFN�      2UGHU�1R����������� 
(33�$GDSWHU�7\SH���$'����       2UGHU�1R����������� 

,Q�WKLV�IXQFWLRQ�WKH�UHYHUVLQJ�WLPH�RI�WKH�IDQ�LV�LQFUHDVHG�WR���KRXU��L�H��WKH�IDQ�UXQV�LQ�VXSSO\�DLU�PRGH�
IRU�RQH�KRXU��LQ�WKH�IROORZLQJ�KRXU�LQ�H[KDXVW�DLU�PRGH�HWF�� 

,I�QHFHVVDU\�ZLSH�WKH�LQGRRU�VFUHHQ�DQG�FRYHULQJ�IUDPH�ZLWK�D�GU\�VRIW�FORWK� 
)LOWHU�UHSODFHPHQW�DQG�FOHDQLQJ�PXVW�QRW�EH�FDUULHG�RXW�E\�FKLOGUHQ�RU�E\�SHUVRQV�ZKR�DUH�QRW�
DEOH�WR�RSHUDWH�WKH�GHYLFH�VDIHO\�GXH�WR�WKHLU�SK\VLFDO��VHQVRU\�RU�PHQWDO�DELOLWLHV�RU�WKHLU�
LQH[SHULHQFH�RU�ODFN�RI�NQRZOHGJH�� 
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� /8126�*HUPDQ\ 

/8126�/�IWXQJVWHFKQLN�*PE+� �����3KRQH���������������-� 
I�U�5DXPOXIWV\VWHPH   �����)D[�������������������-�� 
:LOKHOPVWU����   �����LQIR#OXQRV�GH 
������%HUOLQ�Â�*HUPDQ\  �����ZZZ�OXQRV�GH 


