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�� �&67��;;$�*HQHUDO �'HVFULSW LRQV

&67��;;$�VHULHV�DUH���ELWV�PLFUR�FRQWUROOHU�ZKLFK�FRXOG�SOD\���FKDQQHO�$'3&0�ZLWK�3:0�GLUHFW�GULYH
FLUFXLW��3:0�UHVROXWLRQ�LV���������ELWV��7KH\�LQFOXGH�D�ORZ�FRVW��KLJK�SHUIRUPDQFH�&026�PLFUR�SURFHVVRU�
7KH�FORFN�IUHTXHQF\�RI�WKLV�XS�LV�W\SLFDOO\��������±����0+]��7KLV�FKLS�RSHUDWHV�RYHU�D�ZLGH�YROWDJH�UDQJH
RI����9a���9��,W�FRQWDLQV�SURJUDP�520��3520��DQG�GDWD�520��'520��LQVLGH��7KH�SURJUDP�520�LV��.
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ZLWK�WRWDO���VRIWZDUH�SURJUDPPDEOH�,�2�3RUWV�DQG�D����OHYHOV�ORZ�YROWDJH�GHWHFWRU��/9'��

�� �&67��;;$�)HDWXUHV

� 2SHUDWLQJ�YROWDJH�����9�WR����9
� 0&8�2SHUDWLRQ�IUHTXHQF\��������0+]
� 0HPRU\�6L]H
� 3URJUDP�520�VL]H���.�ZRUGV�273�W\SH
� 'DWD�520�VL]H�����.�E\WHV�273�W\SH
� 65$0�VL]H�����
��ELWV
� 8VHU�UHJLVWHU���
��ELWV

� :DNHXS�IXQFWLRQ�IRU�SRZHU�GRZQ�PRGH�
� +$/7�PRGH�ZDNHXS�VRXUFH��3RUW�$�FDQ�ZDNH�XS�IURP�+$/7�PRGH�WR�1250$/�PRGH�DQG�H[HFXWLQJ

ZDNHXS�VXE�URXWLQH�SURJUDP�
� ��LQSXW�RXWSXW�SLQV��3RUW�$��DQG�$��FDQ�EH�GHILQHG�DV�LQSXW�RU�RXWSXW�SRUW�ELW�E\�ELW�
� 7KUHH�UHVHW�FRQGLWLRQ�
� /RZ�YROWDJH�UHVHW���/95� ����9�
� 3RZHU�RQ�UHVHW�
� :DWFK�GRJ�WLPHU�RYHUIORZ�

� 2QH�LQWHUQDO�LQWHUUXSW�VRXUFHV�
� 3:0�LQWHUUXSW�

� :'7
� :DWFK�GRJ�WLPHU��FDQ�HQDEOHG�GLVDEOHG�E\�RSWLRQ�
� :'7�SHULRG�LV�������VHFRQG�

� $XGLR�RXWSXW�
� 6XSSRUW���������ELW�3:0�PRGH�

� 6XSSRUW�RSWLRQ�VHW�IRU�SXOO�GRZQ�UHVLVWRU��0����.�2KP��ORZ�YROWDJH�UHVHW«HWF�
� 2VFLOODWRU�IXVH�RSWLRQ������WHPSHUDWXUH�	�YROWDJH�FRPSHQVDWLRQ�
� 6XSSRUW�VHFXULW\�RSWLRQ����ELW��IRU�UHDG�LQKLELWLRQ�
� 6XSSRUW����OHYHOV�/9'�IXQFWLRQ�

&67��;;$�6HULHV�6HOHFWLRQ�7DEOH
%RG\� &67����$� ���&67����$ ���&67����$ ���&67����$� ��&67����$

9RLFH�GXUDWLRQ� ��VHF�� ���VHF�� ���VHF�� ���VHF�� ���VHF�
5$0�� ������
��ELWV

,�2�SLQ� ��,�2
3520�GHQVLW\� �.�ZRUGV
'520�GHQVLW\� ��.�E\WHV� ��.�E\WHV� ��.�E\WHV� ���.�E\WHV� ���.�E\WHV

'HYHORSPHQW�WRRO� 7+6�7*�FRGH���QRWH�
��
���1RWH��7KH�GHYHORSPHQW�WRROV�RI�&67��;;�VHULHV�GRQ¶W�VXSSRUW�7URYLHZ�WRRO�

�7DEOH���&KLS�VHOHFWLRQ�WDEOH
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�� �&67��;;$�3DFNDJLQJ�DQG�3DGV� ,QIRUPDW LRQ

����3DGV��
3$'�1DPH� 7\SH� 6WDWH�$IWHU�5HVHW 'HVFULSWLRQ

5HVHW��3RZHU�,QSXW��
9&&� 3� +LJK� 3RZHU�LQSXW��
966� 3� /RZ� *URXQG�LQSXW��
*HQHUDO�,�2�SRUWV�
3$�a3$�� ,�2� ]]]]� 3RUW�$�LV�D�SURJUDPPDEOH�LQSXW�RXWSXW�SRUW���
$XGLR�RXWSXW�SLQV�
3:03� 2� /RZ� $XGLR�RXWSXW�3:0�����
3:01� 2� /RZ�� $XGLR�RXWSXW�3:0�����
1R�FRQQHFWLRQ�SLQV�
1&�� 2� /RZ� 1R�FRQQHFWLRQ�
1&�� 2� /RZ� 1R�FRQQHFWLRQ�

7DEOH���3DG�'HVFULSWLRQ�

����3DFNDJH�

&67��;;$�SURYLGHV�623�

�)LJXUH����623��3DFNDJH��
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�� �&67��;;$�(/(&75,&$/�&+$5$&7(5,67,&6

����$EVROXWH�0D[LPXP�5DW LQJV �

3DUDPHWHUV� 6\PERO 9DOXH 8QLW
'&�6XSSO\�9ROWDJH� 9FF� �����WR����� 9�
,QSXW�9ROWDJH� 9LQ� �����WR�9FF����� 9�
2SHUDWLQJ�7HPSHUDWXUH�5DQJH� 7D� ��WR����� ℃�
6WRUDJH�7HPSHUDWXUH�5DQJH� 7VWJ� ����WR����� ℃�

7DEOH���$EVROXWH�0D[LPXP�5DWLQJV�

����$&�&KDUDFWHULVWLFV��

9&& ���9��7D ��℃�XQOHVV�RWKHUZLVH�QRWHG��
3DUDPHWHUV� 6\PERO 0LQLPXP 7\SLFDO� 0D[LPXP

2SHUDWLQJ�)UHTXHQF\�� )V\V�� �����0+] �����0+]� ����0+]�
5&�UHVHW�WLPH�FRQVWDQW� 7UUF� �� ���XV� ��
'DWD�520�GDWD�UHDG\�WLPH� 7GUU� �� �� ��)V\V�

7DEOH���$&�&KDUDFWHULVWLFV�

����'&�&KDUDFWHULVWLFV�

9&& ���9��7D ��℃�XQOHVV�RWKHUZLVH�QRWHG��
3DUDPHWHUV� 6\PERO�0LQLPXP 7\SLFDO 0D[LPXP &RQGLWLRQ�

3RZHU�VXSSO\�UDQJH� 9FF� ����9� �� ����9� �

273�3URJUDPPLQJ�3RZHU� 9SS� ����9� ���9� �����9� 9&&� ����9��

6XSSO\�FXUUHQW�#9&& �9� ,RS�� � ���P$� � 6\VWHP�FORFN�������0+]�
3:0�GLVDEOHG�

6XSSO\�FXUUHQW�#9&& �9� ,RS�� � ���P$� �

6WDQG�E\�&XUUHQW� ,67%<� � ���X$� �
9&& ���9��0&8�KDOW�
6\VWHP�FORFN�RII�

,QSXW�KLJK�YROWDJH� 9LK�� ����9&& 5HJLVWHU�6&+0,7 ��
,QSXW�ORZ�YROWDJH� 9LO�� � �����9&& �
6FKPLWW�WULJJHU�,QSXW�KLJK�
YROWDJH�

9LK�� � �����9&& �
5HJLVWHU�6&+0,7 ��

6FKPLWW�WULJJHU�,QSXW�ORZ�
YROWDJH�

9LO�� � �����9&& �

,QSXW�OHDNDJH�FXUUHQW� ,ON� � ����X$� � �
2XWSXW�KLJK�YROWDJH� 9RK� �����9&& � � QR�ORDG�
2XWSXW�ORZ�YROWDJH� 9RO� � � �����9� QR�ORDG�
2XWSXW�KLJK�FXUUHQW�LQ�KLJK�
VRXUFH�FDSDFLW\�PRGH�

,RK�� � ��P$� �
9RXW ����DOO�SRUWV�
+LJK�VRXUFH�FDSDFLW\�

2XWSXW�ORZ�FXUUHQW�LQ�KLJK�
VLQN�FDSDFLW\�PRGH�

,RO�� � ��P$� �
9RXW ����DOO�SRUWV�
+LJK�VLQN�FDSDFLW\�

3:0�RXWSXW�ORDG� � �� � ��RKP� 6SHDNHU�LPSHGDQFH�

3XOO�GRZQ�UHVLVWDQFH���� 5SG�� �� ��.�2KP ��
3$�SLQV�ZLWK�SXOO�GRZQ�
9LQ ���9�

3XOO�GRZQ�UHVLVWDQFH���� 5SG�� � ����0�2KP �
3$�SLQV�ZLWK�SXOO�GRZQ�
9LQ ���9�

7KUHVKROG�YROWDJH�RI�ORZ�
YROWDJH�UHVHW�FLUFXLW�

9OYU� � ���9� �
/RZ�YROWDJH�UHVHW�FLUFXLW�FDQ¶W��
EH�GLVDEOHG�

7DEOH���'&�&KDUDFWHULVWLFV�
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'0$�� ��+� 5�:� [[[[� '0$����� '0$��� '0$���� '0$���� '0$�a���IRXU�UHJLVWHU�EXLOW�D����ELWV�DGGUHVVLQJ�
VSDFH�IRU�UHDG�'520���ELWV�GDWD���
'0$��LV�ORZHVW�QLEEOH��'0$��LV�KLJKHVW�QLEEOH�RI�
'520�DGGUHVV��

'0$�� ��+� 5�:� [[[[� '0$����� '0$��� '0$���� '0$����

'0$�� �$+� 5�:� [[[[� '0$����� '0$��� '0$���� '0$����

'0$�� �%+� 5�:� [[[[� '0$����� '0$��� '0$���� '0$����

'0'/� �&+� 5�:� [[[[�
'0'/��� '0'/�� '0'/�� '0'/�� /RZ�QLEEOH�RI�'520�GDWD�UHDG�IURP�WKLV�

DGGUHVV��
'0'+�

�'+� 5�:� [[[[�

'0'+��� '0'+�� '0'+�� '0'+�� +LJK�QLEEOH�RI�'520�GDWD�UHDG�IURP�WKLV�
DGGUHVV��
:ULWH�WKLV�UHJLVWHU�PHDQV�UHVHW�ZDWFK�GRJ�WLPHU�LI�
WKLV�WLPHU�LV�HQDEOHG�E\�RSWLRQ��

7DEOH���6)5V�DERXW�'520�

����65$0�DQG�6SHFLDO�)XQFWLRQ�5HJLVWHU 

������65$0 
7KHUH�DUH����QLEEOHV�65$0�LQ�WKLV�FKLS��7KH�65$0�DQG�,�2�PHPRU\�PDS�LV�GLYLGHG�LQWR�WKUHH�SDJHV�E\�
VHWWLQJ�0$+�UHJLVWHU����ELW�ZLGH���7KH�LQLWLDO�YDOXH�RI�0$+�LV�
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$8'B'//� ��+� :� [[[[� $8'B'//�� $8'B'//� $8'B'//� $8'B'//�

$8'B'//>���@���
7KH�ELW�a��RI����ELWV�3:0��FRPELQH�ZLWK�
$8'B'/>���@��$8'B'+>���@�WR�EXLOW����ELWV�3:0�
LI�RSWLRQ�3:0���LV���DQG�3:0���LV����
$8'B'//>���@���
7KH�ELW�a��RI����ELWV�3:0��FRPELQH�ZLWK�
$8'B'/>���@��$8'B'+>���@�WR�EXLOW����ELWV�3:0�
LI�RSWLRQ�3:0���LV����

3:0B&75/� ��+� 5�:� ��[�� UHVHUYHG� UHVHUYHG (1,17� (13:0�
(13:0��³�´�(QDEOH�3:0��³�´�'LVDEOH�3:0��
(1,17��(QDEOH�JOREDO�LQWHUUXSW��

$8'B'/� �$+� :� [[[[� $8'B'/�� $8'B'/� $8'B'/� $8'B'/�

$8'B'/>���@���
7KH�ORZ�QLEEOH�RI���ELWV�3:0��
7KH�ELW�a��RI����ELWV�3:0��
7KH�ELW�a��RI����ELWV�3:0��

$8'B'+� �%+� :� [[[[� $8'B'+�� $8'B'+� $8'B'+� $8'B'+�

$8'B'+>���@���
7KH�KLJK�QLEEOH�RI���ELWV�3:0���
7KH�ELW�a��RI����ELWV�3:0��
7KH�ELW��a��RI����ELWV�3:0��
1RWH��$8'B'+��LV�VLJQ�ELW��³�´�PHDQV�SRVLWLYH��

5HVHUYHG�
�&+a
�(+�

�� [[[[� �� �� �� ��
5HVHUYHG�

86(5�� �)+� 5�:� [[[[� 86(5���� 86(5��� 86(5��� 86(5��� *HQHUDO�SXUSRVH�XVHU�UHJLVWHU��
5HVHUYHG� ��+� � � � � � � �

&17,� ��+� 5�:� ����� �� 6&+0,7 6�6� ��

6�6��3:0�LQSXW�'DWD�IRUPDW�
����
V�IRUPDW�
���VLJQ�
6&+0,7��3$�a3$��6FKPLWW�WULJJHU�LQSXW��
6&+0,7 ���GLVDEOH�6FKPLWW�WULJJHU�LQSXW��GHIDXOW�
6&+0,7 ���HQDEOH�6FKPLWW�WULJJHU�LQSXW�

5HVHUYHG� ��+� � � � � � � �

/9'B&75/� ��+� 5�:� ����� �� ��
/9'B)/$*

�5��
/9'(1�

/9'B)/$*���5HDG�RQO\��
7KH�IODJ�RXWSXW�RI�/9'�

�
 �LQGLFDWH�9&&�ORZHU�WKDQ�WKH�/9'�YROWDJH�
ZKLFK�LV�VHOHFWHG�E\�/9'�UHJLVWHU��

�
 �LQGLFDWH�9&&�KLJKHU�WKDQ�WKH�/9'�YROWDJH�
ZKLFK�LV�VHOHFWHG�E\�RSWLRQ�
/9'(1���

�
 (QDEOH�/9'�IXQFWLRQ���

�
 'LVDEOH�/9'�IXQFWLRQ��

/9'6� ��+� 5�:� ����� /9'6�� /9'6�� /9'6�� /9'6��

6HOHFW�/9'�GHWHFWLRQ�YROWDJH�OHYHO���
���� ;������ ;������ ;������ ���9��
���� ���9������ ���9������ ���9������ ���9��
���� ���9������ ���9������ ���9������ ���9��
���� ���9������ ���9������ ���9������ ���9

5HVHUYHG�
��+a�
��+�

�� [[[[� �� �� �� ��
5HVHUYHG�

'0$�� ��+� 5�:� [[[[� '0$���� '0$���� '0$���� '0$���� '0$�a���IRXU�UHJLVWHU�EXLOW�D����ELWV�DGGUHVVLQJ�
VSDFH�IRU�UHDG�'520���ELWV�GDWD��'0$��LV�
ORZHVW�QLEEOH��'0$��LV�KLJKHVW�QLEEOH�RI�'520�
DGGUHVV��

'0$�� ��+� 5�:� [[[[� '0$���� '0$���� '0$���� '0$����

'0$�� �$+� 5�:� [[[[� '0$���� '0$���� '0$���� '0$����

'0$�� �%+� 5�:� [[[[� '0$���� '0$���� '0$���� '0$����

'0'/� �&+� 5�:� [[[[� '0'/��� '0'/��� '0'/��� '0'/���
/RZ�QLEEOH�RI�'520�GDWD�UHDG�IURP�WKLV��
DGGUHVV���

'0'+� �'+� 5�:� [[[[� '0'+��� '0'+�� '0'+�� '0'+���

+LJK�QLEEOH�RI�'520�GDWD�UHDG�IURP�WKLV�
DGGUHVV��
:ULWLQJ�WKLV�UHJLVWHU�PHDQV�UHVHW�ZDWFK�GRJ�WLPHU�
LI�WKLV�WLPHU�LV�HQDEOHG�E\�RSWLRQ��

5HVHUYHG�
�(+a
�)+�

�� [[[[� �� �� �� �� 5HVHUYHG�

7DEOH����$OO�RI�WKH�6SHFLDO�)XQFWLRQ�5HJLVWHUV�
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���� ,QWHUUXSW �9HFWRU�$GGUHVV� �

9HFWRU� $GGUHVV�
5(6(7� ��+�
:$.(83� ��+�
,17� ��+�

7DEOH����,QWHUUXSW�9HFWRUV�

���� ,QWHUUXSW �&RQWURO OHU �
7KHUH�LV�RQO\�RQH�LQWHUUXSW�HQWU\�SRLQW�LQ�WKLV�FKLS��1RUPDOO\�LQWHUUXSW�SHULRG�LV������+]��3URJUDP�ZLOO�MXPS�WR�
DGGUHVV��[����ZKHQ�DQ�LQWHUUXSW�RFFXUV��
�

6\PERO� $GGU�
5�:�
W\SH�

5HVHW� '�� '�� '�� '�� 'HVFULSWLRQ�

67$786� ��+� 5�:� ��[[� UHVHUYHG 3:)* &)� =)�

6WDWXV�5HJLVWHU�
3:)*��3:0�LQWHUUXSW�IODJ��
&)��&DUU\�IODJ��
=)��=HUR�IODJ��

3:0B&75/� ��+� 5�:� ��[�� UHVHUYHG UHVHUYHG (1,17 (13:0
(13:0��³�´�(QDEOH�3:0��³�´�'LVDEOH�3:0�
(1,17��(QDEOH�JOREDO�LQWHUUXSW��

7DEOH���6)5V�DERXW�,QWHUUXSW�

,I�WKH�JOREDO�LQWHUUXSW�HQDEOH�ELW��,17(1��LV�KLJK�DQG�LQWHUUXSW�UHTXHVW��3:)* ���RFFXUUHG��WKHQ�LQWHUUXSW�ZLOO�
EH�DFFHSWHG�RQ�QH[W�FORFN��2Q�WKDW�LQVWDQW��FXUUHQW��QH[W��SURJUDP�FRXQWHU��3&'+��0$+�DQG�&�=�ZLOO�EH�
VWRUHG�LQ�VSHFLDO�KDUGZDUH�UHJLVWHUV��DQG�SURJUDP�FRXQWHU�ZLOO�EH�ORDGHG�ZLWK�HQWU\�DGGUHVV�RI�WKDW�LQWHUUXSW��
$OO�WKHVH�DUH�GRQH�LQ�RQH�FORFN��,QWHUUXSW�HQDEOH�ELW�ZLOO�EH�FOHDUHG�WRR��$V�ORQJ�DV�SURJUDP�HQWHUV�LQWHUUXSW�
VHUYLFH��LQWHUUXSW�HQDEOH�ELW�LV�FOHDUHG��,W
V�QR�QHHG�WR�FOHDU�LQWHUUXSW�HQDEOH�IODJ�LQ�LQWHUUXSW�URXWLQH��%XW�
KDUGZDUH�ZLOO�QRW�FOHDU�LQWHUUXSW�UHTXHVW�IODJ��3:)*���6RIWZDUH�LV�UHTXLUHG�WR�FOHDU�LW� 
 
:KHQ�LQWHUUXSW�VHUYLFH�URXWLQH�LV�GRQH��DQ�5(7,�VKDOO�EH�H[HFXWHG��7KLV�LQVWUXFWLRQ�ZLOO�UHVWRUH�VWRUHG�
SURJUDP�FRXQWHU��3&'+��0$+�DQG�&�=��ZLOO�VHW�LQWHUUXSW�HQDEOH�ELW ��DOVR���1RWH�WKDW�5(7,�LV�GLIIHUHQW�IURP�
5(76����,QWHUUXSW�UHTXHVW�FDQ�EH�DFFHSWHG�RQO\�ZKHQ�HQDEOH�ELW�EH�VHW��1RWH�WKDW�RQO\�RQH�OHYHO�RI�,17�
URXWLQH�FDQ�EH�XVHG� 

����&ORFN�2SHUDW LRQ�
7KHUH� DUH� WZR� RSHUDWLRQ� PRGHV� LQ� WKLV� FKLS�� 7KH� VWDWH� GLDJUDP� RI� WKUHH� 0&8� RSHUDWLRQ� PRGHV� LV� VKRZQ�
EHORZ���
 
���1250$/�0RGH��,Q�QRUPDO�PRGH��V\VWHP�FORFN�RVFLOODWRU�LV�UXQQLQJ��DQG�0&8�FORFN�VRXUFH�LV�FRPH�IURP�
PDLQ�RVFLOODWRU��,Q�1250$/�PRGH��0&8�ZLOO�JR�WR�KDOW�PRGH�DIWHU�+$/7�LQVWUXFWLRQ�H[HFXWHG� 
 
���+$/7�0RGH��,Q�+$/7�PRGH��WKH�0&8�FORFN�VWRSV��XVHUV�FDQ¶W�FKDQJH�WKH�RSHUDWLRQ�PRGH�ZKHQ�LQ�KDOW�
PRGH��,W�ZLOO�JR�EDFN�WR�1250$/�PRGH��3URJUDP�FRXQWHU �[�����ZKHQ�,�2�ZDNHXS�RU�UHVHW�RFFXUUHG��
3OHDVH�UHIHU�WR�WKH�VHFWLRQ�RI´�+DOW�0RGH�	�:DNH�XS´�IRU�WKH�GHWDLOHG�+$/7�PRGH�GHVFULSWLRQ� 
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)LJXUH���&ORFN�2SHUDWLRQ�0RGH�

����+DOW �0RGH�	�:DNH�XS� �
7KH�0&8�LV�FKDQJHG�LQWR�+$/7�PRGH��SURJUDP�FRXQWHU�DQG�V\VWHP�FORFN�VWRS��ZKHQ�+$/7�LQVWUXFWLRQ�
H[HFXWHG��,W�SURYLGHV�D�SRZHU�VDYLQJ�PRGH�IRU�WKRVH�DSSOLFDWLRQV�UHTXLULQJ�D�YHU\�ORZ�VWDQG�E\�FXUUHQW��7KH�
3$>���@�DUH�VXSSRUWLQJ�WKH�ZDNHXS�IXQFWLRQ�ZKHQ�ULVLQJ�HGJH�RFFXUUHG� 
 
7KH�SURJUDP�FRXQWHU�ZLOO�EH��[����ZKHQ�+$/7�LQVWUXFWLRQ�H[HFXWHG�LPPHGLDWHO\��WKHQ�SURJUDP�FRXQWHU�ZLOO�
JR�WR�QH[W�DGGUHVV�DIWHU����XV�VWDEOH�WLPH�ZKHQ�ZDNHXS�FRQGLWLRQ�RFFXUUHG��5HVHW�VLJQDO�ZLOO�UHOHDVH�+$/7�
VWDWH�DQG�H[HFXWH�UHVHW�SURFHGXUH�EHFDXVH�UHVHW�LV�ILUVW�SULRULW\�ZKHQ�LQ�+$/7�PRGH��VR�SURJUDP�FRXQWHU�ZLOO�
IURP��[����WR��[�����SURJUDP�FRXQWHU�JRHV�WR�QH[W�DGGUHVV�DIWHU����XV�VWDEOH�WLPH��)XUWKHUPRUH��WKH�65$0�
ZLOO�NHHS�WKHLU�SUHYLRXV�GDWD�ZLWKRXW�FKDQJLQJ�LQ�WKLV�PRGH��

����:DWFK�'RJ�7LPHU�5HVHW � �:'7��
7KH� :DWFK� 'RJ� 7LPHU� �:'7�� LV� XVHG� WR� UHVHW� ZKROH� FKLS� ZKHQ� GHWHFW� XQH[SHFWHG� H[HFXWLRQ� VHTXHQFH�
FDXVHG�E\�DFFLGHQW�FRQGLWLRQ��DYRLGLQJ�GHDG�ORFN�RI�0&8�SURJUDP��:'7�ZLOO�EH�UHVHW�ZKHQ�ZDNH�XS�IURP�
KDOW��DIWHU�UHVHW�RU�VRIWZDUH�FOHDUV�LW��7KH�ZDWFK�GRJ�WLPHU�LV�D�VLPSOH�FRXQWHU��,W�KDV�D�IL[HG�OHQJWK�RI�������
VHFRQG��
 
6RIWZDUH�PXVW�UXQ�D��FOHDU�ZDWFK�GRJ�WLPHU���ZULWH�WR�'0'+��LQVWUXFWLRQ�EHIRUH�WKLV�WLPHU�WLPH�RXW�ZKHQ�:'7�
HQDEOHG��,W�ZLOO�JHQHUDWH�D�UHVHW�VLJQDO�WR�UHVHW�ZKROH�V\VWHP�ZKHQ�:'7�RYHU�IORZ��$VVHPEOHU�ZLOO�FKHFN�XVHU�
SURJUDP�DERXW� WKH��UHVHW�ZDWFK�GRJ�� LQVWUXFWLRQV�� ,I�PRUH� WKDQ�RQH��UHVHW�ZDWFK�GRJ�� LV� IRXQG� LQ�SURJUDP��
DVVHPEOHU�ZLOO�JHQHUDWH�D�ZDUQLQJ��SURJUDP�FRGH�ZLOO�VWLOO�EH�JHQHUDWHG����+$/7��LQVWUXFWLRQ�ZLOO�UHVHW�ZDWFK�
GRJ�WLPHU��7KH�UHVHW�ZDWFK�GRJ�WLPHU�VHTXHQFH�LV�VWURQJO\�UHFRPPHQGHG�DV��

� � � :$7&+'2*�� ��������������
/'� ������'+���$�

����/RZ�9ROWDJH�'HWHFW � �/9'�
7KH�ORZ�YROWDJH�GHWHFWLRQ��/9'��IXQFWLRQ�LV�XVHG�WR�GHWHFW�ZKROH�FKLS�SRZHU�VXSSO\�9&&��&67��;;$
VXSSRUWV����OHYHO�/9'6>���@�WR�VHOHFWHG�GHWHFW�YROWDJH�OHYHO��WKH�GHWHFWHG�YROWDJH�UDQJH�LV�IURP����9�WR����9�
�
7KHUH�KDYH�RQH�FRQWURO�UHJLVWHU�/9'(1�XVHG�WR�HQDEOH�GLVDEOH�WKH�ORZ�YROWDJH�GHWHFW�IXQFWLRQ��7KH�IODJ�
VLJQDO�/9'B)/$*�LV�XVHG�WR�FKHFN�WKH�SRZHU�VXSSO\�9&&�XSSHU�RU�XQGHU�WKDQ�ORZ�YROWDJH�GHWHFW�OHYHO��
ZKHQ�9&&�XSSHU�WKDQ�/9'�OHYHO��WKH�IODJ�/9'B)/$*�YDOXH�LV�ORZ��RWKHUZLVH��WKH�IODJ�/9'B)$/*�YDOXH�LV�
KLJK�ZKHQ�9&&�XQGHU�WKDQ�9&&��
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6\PERO� $GGU�
5�:�
W\SH�

5HVHW� '�� '�� '�� '�� 'HVFULSWLR�

/9'B&75/� ��+� 5�:� ����� �� ��
/9'B)/$*

�5��
/9'(1�

/9'B)/$*���5HDG�RQO\��
7KH�IODJ�RXWSXW�RI�/9'�

�
 �LQGLFDWH�9&&�ORZHU�WKDQ�WKH�/9'�YROWDJH�
ZKLFK�LV�VHOHFWHG�E\�/9'�UHJLVWHU��

�
 �LQGLFDWH�9&&�KLJKHU�WKDQ�WKH�/9'�YROWDJH�
ZKLFK�LV�VHOHFWHG�E\�RSWLRQ�
/9'(1���

�
 (QDEOH�/9'�IXQFWLRQ���

�
 'LVDEOH�/9'�IXQFWLRQ��

/9'6� ��+� 5�:� ����� /9'6�� /9'6�� /9'6�� /9'6��

6HOHFW�/9'�GHWHFWLRQ�YROWDJH�OHYHO���
���� ;������ ;������ ;������ ���9��
���� ���9������ ���9������ ���9������ ���9��
���� ���9������ ���9������ ���9������ ���9��
���� ���9������ ���9������ ���9������ ���9

7DEOH����/9'�FRQWURO�UHJLVWHUV�

����� �� �������%LWV�3:0�
7KHUH�DUH� WKUHH�RSWLRQDO�3:0�RXWSXW� UHVROXWLRQV��2QH� LV���ELWV�RXWSXW�� WKH�VHF�� LV����ELWV�RXWSXW��DQG� WKH�
RWKHU�LV����ELWV�RXWSXW��7KH�KLJKHVW�RI�LQSXW�GDWD�LV�VLJQHG�ELW��µ�¶�UHSUHVHQWV�SRVLWLYH��µ�¶�UHSUHVHQWV�QHJDWLYH���
�

6\PERO� $GGU�
5�:�
W\SH�

5HVHW� '�� '�� '�� '�� 'HVFULSWLRQ�

67$786� ��+� 5�:� ��[[� UHVHUYHG 3:)*� &)� =)�

6WDWXV�5HJLVWHU�
3:)*��3:0�LQWHUUXSW�IODJ��
&)��&DUU\�IODJ��
=)��=HUR�IODJ��

$8'B'//� ��+� :� [[[[� $8'B'//� $8'B'//� $8'B'//� $8'B'//�

$8'B'//>���@���
7KH�ELW�a��RI����ELWV�3:0��FRPELQH�ZLWK�
$8'B'/>���@��$8'B'+>���@�WR�EXLOW����ELWV�
3:0�LI�RSWLRQ�3:0���LV���DQG�3:0���LV���
$8'B'//>���@���
7KH�ELW�a��RI����ELWV�3:0��FRPELQH�ZLWK�
$8'B'/>���@��$8'B'+>���@�WR�EXLOW����ELWV�
3:0�LI�RSWLRQ�3:0���LV����

3:0B&75/� ��+� 5�:� ��[�� UHVHUYHG UHVHUYHG (1,17� (13:0
(13:0��³�´�(QDEOH�3:0��³�´�'LVDEOH�3:0�
(1,17��(QDEOH�JOREDO�LQWHUUXSW��

$8'B'/� �$+� :� [[[[� $8'B'/� $8'B'/� $8'B'/� $8'B'/�

$8'B'/>���@���
7KH�ORZ�QLEEOH�RI���ELWV�3:0��
7KH�ELW�a��RI����ELWV�3:0��
7KH�ELW�a��RI����ELWV�3:0��

$8'B'+� �%+� :� [[[[� $8'B'+� $8'B'+� $8'B'+� $8'B'+�

$8'B'+>���@���
7KH�KLJK�QLEEOH�RI���ELWV�3:0���
7KH�ELW�a��RI����ELWV�3:0��
7KH�ELW��a��RI����ELWV�3:0��
1RWH��$8'B'+��LV�VLJQ�ELW��³�´�PHDQV�
SRVLWLYH��

7DEOH���6)5V�DERXW�WKH�RSHUDWLRQ�RI�3:0�

������ � ���%LWV �3:0�
7KLV�3:0�LV���ELWV�RXWSXW�UHVROXWLRQ��$Q�LQWHUUXSW�UHTXHVW�KDSSHQHG�ZKHQ�D�3:0�F\FOH�FRPSOHWHG��
 
7KH�06%�RI�$8'B'+�LV�VLJQHG�ELW��µ�¶�IRU�SRVLWLYH��µ�¶�IRU�QHJDWLYH��3:0�RXWSXW�IUHTXHQF\��VDPSOH�UDWH��LV�
IL[HG�DW���.+]��3:0�GDWD�UHJLVWHUV�DUH�$8'B'/��$8'B'+��7KH�$8/B'/�LV�ORZ�QLEEOH��'��a�'����$8'B'+�
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LV�KLJK�QLEEOH��'��a�'����'��LV�WKH�VLJQHG�ELW�DQG�'��a�'��LV�WKH�OHQJWK��FORFN�QXPEHU��RI�RXWSXW�DFWLYH�SXOVH��
6RIWZDUH�VKRXOG�ZULWH�$8'B'/�DQG�$8'B'+�EHIRUH�HQDEOH�3:0� 
 
:KHQ�DQ�LQWHUUXSW�UHTXHVW�KDSSHQHG��3:0�LQWHUUXSW�IODJ�ELW�3:)*�RI�67$786�UHJLVWHU�ZLOO�EH�³�´��7KH�
3:0�ZLOO�ORDG�SUHYLRXVO\�ZULWWHQ�GDWD�LQWR�DFWXDO�FRQYHUVLRQ�SRUW�RQ�HQG�RI�D�3:0�FRGH�RXWSXW��6R�SURJUDP�
FDQ�ZULWH�GDWD�LQWR�3:0�GDWD�VWRUH�VDIHO\�DW�EHJLQQLQJ�RI�DQ�LQWHUUXSW�VHUYLFH�URXWLQH���$�3:0�LQWHUUXSW�
PHDQV�3:0�GDWD�ORDGHG��QH[W�GDWD�LV�H[SHFWHG���7KLV�WLPLQJ�VKDOO�EH�FRQWUROOHG�FDUHIXOO\�VXFK�WKDW�GDWD�
ZULWLQJ�LQ�WKH�EHJLQQLQJ�RI�LQWHUUXSW�VHUYLFH�URXWLQH�LV�VDIH��,I�GDWD�LV�QRW�FKDQJHG�GXULQJ�D�FRQYHUVLRQ��
SUHYLRXV�GDWD�ZLOO�EH�XVHG� 

7KLV�3:0�RXWSXW�FDQ�GULYH���RKP�VSHDNHU��3:0�FDQ�EH�HQDEOHG�RU�GLVDEOHG�E\�VHWWLQJ�FOHDULQJ�(13:0�RI�
3:0B&75/��:KHQ�GLVDEOHG��WKH�3:03��3:01�SLQV�DUH�DOO�µ�¶��³+$/7´�LQVWUXFWLRQ�ZLOO�GLVDEOH�3:0��FOHDU�
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�����6\VWHP�&ORFN�2VFL O ODWRU�
7KLV�FKLS�0&8�LV�W\SLFDOO\�RSHUDWHG�RQ������0+]�ZKLFK�LV�JHQHUDWHG�IURP�LQWHUQDO�5&�RVFLOODWRU���0+]��

����� , �2�3RUWV�
7KHUH� LV� WZR� ,�2� SRUW� 3$�� DQG� 3$��� ZKRVH� LQSXW�RXWSXW� GLUHFWLRQ� DUH� GHILQHG� E\� ,2&B3$�� 7KH� ZDNHXS�
IXQFWLRQV� RI� 3$�� DQG� 3$�� DUH� HQDEOHG� RU� GLVDEOHG� E\� RSWLRQ�� $OO� ,�2� SRUWV� SURYLGHV� ULVLQJ� RU� IDOOLQJ� HGJH�
ZDNHXS�IXQFWLRQ��7KLV�GRXEOH�HGJH�ZDNHXS�IXQFWLRQ�FDQ�EH�HQDEOHG�E\�³%,:.´�RSWLRQ��7KHLU��0���.�2KP�
SXOO�GRZQ�UHVLVWRUV�DUH�RSWLRQDO���

������ �3RUW �3$� � LQSXW �RX WSXW � �
7KH�3RUW�$�LV���ELWV�ELGLUHFWLRQDO�,�2�SRUW��7KHLU�GLUHFWLRQV�FDQ�EH�GHILQHG�E\�,2&B3$�ELW�E\�ELW��
�7KH�IROORZLQJ�WDEOH�GHVFULEH�WKH�6)5V�DVVRFLDWHG�ZLWK�3RUW�$��
�

6\PERO� $GGU�
5�:�
W\SH�

5HVHW� '�� '�� '�� '�� 'HVFULSWLRQ�

,2&B3$� ��+� 5�:� ����� ,2&$�� ,2&$� ,2&$� ,2&$� ³�´� �RXWSXW��³�´� �LQSXW�RI�UHODWHG�3$�ELW�

'$7$B3$� ��+� 5�:� [[[[� ;� ;� '3$�� '3$��
5HDG�IURP�3RUW�$�LQSXW�SRUW�DQG�ZULWH�WR�
RXWSXW�SRUW��

7DEOH����6)5V�RI�3RUWV�3$�
�

,Q�RXWSXW�PRGH��WKH�GDWD�FDQ�EH�ZULWWHQ�RXW�WR�H[WHUQDO�SLQ��DQG�UHDGLQJ�WKLV�RXWSXW�SRUW�ZLOO�UHDG�WKH�GDWD�
LQWHUQDO�ODWFK��3XOO�GRZQ�UHVLVWRU�ZLOO�EH�GLVDEOHG�ZKHQ�RXWSXW�PRGH�LV�VHOHFWHG��
,Q�LQSXW�PRGH��3RUW�$�GDWD�FDQ�EH�UHDG�IURP�H[WHUQDO�SLQ��DQG�WKH\�DUH�DWWDFKHG�ZLWK��0���.�2KP�SXOO�GRZQ�
UHVLVWRU�RU�QRW�DFFRUGLQJ�WR�WKH�RSWLRQV��
,Q�DGGLWLRQ��HDFK�SLQ�RI�3RUW�$�DOVR�FDQ�EH�DFFRPSDQLHG�ZLWK�ZDNHXS�IXQFWLRQ�DFFRUGLQJ�WR�WKH�RSWLRQV��,Q�
+$/7�PRGH��LI�VRPH�ELWV�RI�3RUW�$�DUH�DFFRPSDQLHG�ZLWK�ZDNHXS�IXQFWLRQ��DQ\�ULVLQJ�HGJH�RFFXUUHG�RQ�WKDW�
SLQ�ZLOO�ZDNH�XS�V\VWHP�DQG�WXUQ�RQ�RVFLOODWRU��DQG�WKH�SURJUDP�FRXQWHU�RI�0&8�ZLOO�MXPS�WR�WKH�DGGUHVV�
�[�����7KLV�GHYLFH�ZLOO�VWDUW�WR�H[HFXWH�WKH�ZDNHXS�VXE�URXWLQJ��
�
6FKPLWW�WULJJHU�LQSXW�EXIIHUV�
7KH�3RUW�$�SLQV�KDYH�6FKPLWW�WULJJHU�LQSXW�EXIIHUV��$OO���SLQV�FDQ�EH�FRQILJXUHG�DV�6FKPLWW�WULJJHU�RU�QRUPDO�
LQSXW�VHOHFWHG�E\�UHJLVWHU�6&+0,7�ELW����
�

6\PERO� $GGU�
5�:�
W\SH�

5HVHW� '�� '�� '�� '�� 'HVFULSWLRQ�

&17,� ��+� 5�:� ����� �� 6&+0,7 6�6� ��

6&+0,7��3$�a3$��6FKPLWW�WULJJHU�LQSXW��
6&+0,7 ���GLVDEOH�6FKPLWW�WULJJHU�LQSXW��GHIDXOW�
6&+0,7 ���HQDEOH�6FKPLWW�WULJJHU�LQSXW�

7DEOH����6)5V�RI�&17,�
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���&67��;;$�7KH�$SSOLFDWLRQ�&LUFXLW

)LJXUH�����$SSOLFDWLRQV�FLUFXLW�������������

1RWLFH��&�������X)�a�����X)�GHSHQGV�RQ�DSSOLFDWLRQV���&�：����X)�

���&67��;;$�2SWLRQ�5HJLVWHUV�WDEOH

2SWLRQ�1DPH� )XQFWLRQ�'HVFULSWLRQ
:$.(%$� :DNHXS�HQDEOH�IRU�3$�a3$��UHVSHFWLYHO\�
3'��.3$� ��.�2KP�SXOO�GRZQ�UHVLVWRU IRU�3$�a3$��UHVSHFWLYHO\��
3'�03$� �0�2KP�SXOO�GRZQ�UHVLVWRU�IRU�3$�a3$��UHVSHFWLYHO\��
:'*(1%� :DWFK�GRJ�WLPHU�
+$/7(1%� +$/7�PRGH�FRQWURO��
3:0��6� 3:0����ELW�VHOHFWLRQ�
3:0��6� 3:0������ELW�VHOHFWLRQ�

273/2&.� 6HFXULW\�FRQWURO��
%,:.� %L�GLUHFWLRQDO�ZDNHXS�

7DEOH����2SWLRQ�WDEOH 

�� �&67��;;$�7KH�5HYLVLRQ�+LVWRU\

9HUVLRQ� 'HVFULSWLRQ 3DJH� ������'DWH
���� (VWDEOLVKHG� � ���������

7DEOH����5HYLVLRQ�+LVWRU\�
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