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�'H�HPSKDVLV�)LOWHU�

$�GLJLWDO�GH�HPSKDVLV�ILOWHU�LV�DYDLODEOH�IRU����������RU���N+]�VDPSOLQJ�UDWHV��WF� ������ V���7KH�GLJLWDO�GH�HPSKDVLV�
ILOWHU�LV�DOZD\V�RII�ZKHQ�WKH�$.�����LV�RSHUDWHG�LQ�GRXEOH�RU�TXDG�VSHHG�PRGHV��,Q�VHULDO�FRQWURO�PRGH��WKH�'(0����ELWV�
DUH�YDOLG�IRU�WKH�'$&�HQDEOHG�E\�WKH�'(0$�'�ELWV��,Q�SDUDOOHO�FRQWURO�PRGH��WKH�'(0����SLQV�DUH�YDOLG���

'(0� '(0� 0RGH�

�� �� ����N+]
�� �� 2))�

�� �� ��N+]�
�� �� ��N+]�

7DEOH����'H�HPSKDVLV�)LOWHU�&RQWURO��1RUPDO�6SHHG�0RGH��

�2XWSXW�9ROXPH�

7KH�$.�����LQFOXGHV�FKDQQHO�LQGHSHQGHQW�GLJLWDO�YROXPH�FRQWUROV��$77��ZLWK�����OLQHDU�VWHSV��LQFOXGLQJ�087(��7KH�
YROXPH�FRQWUROV�DUH�LQ�IURQW�RI�WKH�'$&�DQG�FDQ�DWWHQXDWH�WKH�LQSXW�GDWD�IURP��G%�WR�±��G%��DQG�PXWH��:KHQ�FKDQJLQJ�
OHYHOV��WUDQVLWLRQV�DUH�H[HFXWHG�YLD�VRIW�FKDQJHV��WKXV�QR�VZLWFKLQJ�QRLVH�RFFXUV�GXULQJ�WKHVH�WUDQVLWLRQV��7KH�WUDQVLWLRQ�WLPH
RI���OHYHO�DQG�DOO�����OHYHOV�LV�VKRZQ�LQ�7DEOH�����7KH�DWWHQXDWLRQ�OHYHO�LV�FDOFXODWHG�E\�$77� ����ORJ����$77B'$7$���

������>G%@�DQG�087(�DW�$77B'$7$� �³�´�

7UDQVLWLRQ�7LPH�6DPSOLQJ�6SHHG�
��/HYHO� ����WR���

1RUPDO�6SHHG�0RGH� �/5&.� ����/5&.�
'RXEOH�6SHHG�0RGH� �/5&.� ����/5&.�
4XDG�6SHHG�0RGH� ��/5&.� ����/5&.�

7DEOH�����$77�7UDQVLWLRQ�WLPH�

=HUR�'HWHFWLRQ

:KHQ�WKH�LQSXW�GDWD�DW�DOO�FKDQQHOV�DUH�FRQWLQXRXVO\�]HURV�IRU������/5&.�F\FOHV��WKH�$.�����KDV�D�=HUR�'HWHFW�IXQFWLRQ�

GHWDLOHG�LQ�7DEOH�����7KH�'=)�SLQ�LPPHGLDWHO\�JRHV�WR�³/´�LI�WKH�LQSXW�GDWD�IRU�HDFK�FKDQQHO�LV�QRW�]HUR�DIWHU�WKH�'=)�SLQ�
LV��³+´��,I�WKH�5671�ELW�LV�³�´��WKH�'=)�SLQ�JRHV�WR�³+´��7KH�'=)�SLQ�JRHV�WR�³/´�DIWHU���WR��/5&.�F\FOHV�LI�WKH�LQSXW�GDWD�

RI�HDFK�FKDQQHO�LV�QRW�]HUR�DIWHU�WKH�5671�ELW�UHWXUQV�WR�³�´��7KH�=HUR�'HWHFW�IXQFWLRQ�FDQ�EH�GLVDEOHG�E\�WKH�'=)(�ELW��
,Q�WKLV�FDVH��ERWK�'=)�SLQV�DUH�DOZD\V�³/´��:KHQ�RQH�RI�WKH�3:����ELWV�LV�VHW�WR�³�´��WKH�LQSXW�GDWD�RI�WKH�'$&�IRU�ZKLFK�

WKH�3:�ELW�LV�VHW�WR�³�´�VKRXOG�EH�]HUR�LQ�RUGHU�WR�HQDEOH�]HUR�GHWHFWLRQ�RI�WKH�RWKHU�FKDQQHOV��:KHQ�DOO�3:����ELWV�DUH�VHW�
WR�³�´��ERWK�'=)�SLQV�DUH�IL[HG�WR�³/´��7KH�'=)%�ELW�FDQ�LQYHUW�WKH�SRODULW\�RI�WKH�'=)�SLQ��,Q�SDUDOOHO�FRQWURO�PRGH��WKH�

]HUR�GHWHFW�IXQFWLRQ�LV�GLVDEOHG�DQG�WKH�'=)��SLQ�LV�IL[HG�WR�³/´��

'=)�3LQ� 2SHUDWLRQV�
'=)�� $1'¶HG�RXWSXW�RI�]HUR�GHWHFWLRQ�IODJ�RI�HDFK�FKDQQHO�VHW�WR�³�´�LQ��&+�UHJLVWHU�
'=)�� $1'¶HG�RXWSXW�RI�]HUR�GHWHFWLRQ�IODJ�RI�HDFK�FKDQQHO�VHW�WR�³�´�LQ��'+�UHJLVWHU�

7DEOH�����'=)�SLQV�2SHUDWLRQ�
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6RIW�0XWH�2SHUDWLRQ�

6RIW�PXWH�RSHUDWLRQ�LV�SHUIRUPHG�LQ�WKH�GLJLWDO�GRPDLQ��:KHQ�WKH�6087(�ELW�JRHV�WR�³�´��WKH�RXWSXW�VLJQDO�LV�DWWHQXDWHG�
E\�� �GXULQJ�WKH�$77B'$7$ $77�WUDQVLWLRQ�WLPH��7DEOH�����IURP�WKH�FXUUHQW�$77�OHYHO��:KHQ�WKH�6087(�ELW�LV�
UHWXUQHG� WR� ³�´�� WKH� PXWH� LV� FDQFHOOHG� DQG� WKH� RXWSXW� DWWHQXDWLRQ� JUDGXDOO\� FKDQJHV� WR� WKH� $77� OHYHO� GXULQJ� WKH�
$77B'$7$ $77�WUDQVLWLRQ�WLPH��,I�WKH�VRIW�PXWH�LV�FDQFHOOHG�EHIRUH�DWWHQXDWLQJ�WR�� �DIWHU�VWDUWLQJ�WKH�RSHUDWLRQ��WKH�
DWWHQXDWLRQ�LV�GLVFRQWLQXHG�DQG�UHWXUQHG�WR�$77�OHYHO�E\�WKH�VDPH�F\FOH��7KH�VRIW�PXWH�LV�HIIHFWLYH�ZKHQ�FKDQJLQJ�WKH�
VLJQDO�VRXUFH�ZLWKRXW�VWRSSLQJ�WKH�VLJQDO�WUDQVPLVVLRQ���

6087(�

$WWHQXDWLRQ�

'=)�SLQ�

$77�/HYHO

�

$287�

�����IV

*' *'

���

���

����

���

���

1RWHV��
����$77B'$7$ $77�WUDQVLWLRQ�WLPH��7DEOH������)RU�H[DPSOH��LQ�1RUPDO�6SHHG�0RGH��WKLV�WLPH�LV�����/5&.�F\FOHV�

������IV��DW�$77B'$7$ �����
� ����7KH�DQDORJ�RXWSXW�FRUUHVSRQGLQJ�WR�WKH�GLJLWDO�LQSXW�KDV�D�JURXS�GHOD\��*'��

����,I�WKH�VRIW�PXWH�LV�FDQFHOOHG�EHIRUH�DWWHQXDWLQJ�WR�� �DIWHU�VWDUWLQJ�WKH�RSHUDWLRQ��WKH�DWWHQXDWLRQ�LV�GLVFRQWLQXHG�DQG�
UHWXUQHG�WR�$77�OHYHO�E\�WKH�VDPH�F\FOH��

����:KHQ�WKH�LQSXW�GDWD�DW�HDFK�FKDQQHO�LV�FRQWLQXRXVO\�]HUR�IRU������/5&.�F\FOHV��WKH�'=)�SLQ�RI�HDFK�FKDQQHO�JRHV�
WR�³+´��7KH�'=)�SLQ�LPPHGLDWHO\�JRHV�WR�³/´�LI�LQSXW�GDWD�DUH�QRW�]HUR�DIWHU�JRLQJ�'=)�³+´��,Q�SDUDOOHO�FRQWURO�
PRGH��WKH�'=)�SLQ�LV�IL[HG�WR�³/´�UHJDUGOHVV�RI�WKH�VWDWH�RI�6087(�SLQ��

)LJXUH�����6RIW�0XWH�DQG�=HUR�'HWHFWLRQ��'=)%�ELW� �³�´��
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�6\VWHP�5HVHW�

7KH�$.�����VKRXOG�EH�UHVHW�RQFH�E\�EULQJLQJ�567%�SLQ� �´/´�XSRQ�SRZHU�XS��7KH�$.�����LV�SRZHUHG�XS�DQG� WKH�
LQWHUQDO�WLPLQJ�VWDUWV�FORFNLQJ�E\�/5&.�³ ´�DIWHU�H[LWLQJ�UHVHW�DQG�SRZHU�GRZQ�VWDWH�E\�0&/.��7KH�$.�����LV�LQ�WKH�
SRZHU�GRZQ�PRGH�XQWLO�0&/.�DQG�/5&.�DUH�LQSXW��

�3RZHU�21�2))�WLPLQJ�

$OO�'$&V�DUH�SODFHG�LQ�WKH�SRZHU�GRZQ�PRGH�E\�EULQJLQJ�567%�SLQ�³/´�DQG�WKH�UHJLVWHUV�DUH�LQLWLDOL]HG��7KH�DQDORJ�
RXWSXWV�JR�WR�9&20��6LQFH�VRPH�FOLFN�QRLVH�RFFXUV�DW�WKH�HGJH�RI�WKH�567%�VLJQDO��WKH�DQDORJ�RXWSXW�VKRXOG�EH�PXWHG�
H[WHUQDOO\�LI�WKH�FOLFN�QRLVH�LQIOXHQFHV�V\VWHP�DSSOLFDWLRQ��

(DFK�'$&�FDQ�EH�SRZHUHG�GRZQ�E\�VHWWLQJ�HDFK�SRZHU�GRZQ�ELW��3:����ELWV��WR�³�´��,Q�WKLV�FDVH��WKH�UHJLVWHUV�DUH�QRW�
LQLWLDOL]HG�DQG�WKH�FRUUHVSRQGLQJ�DQDORJ�RXWSXWV�JR�WR�9&20��6LQFH�VRPH�FOLFN�QRLVH�RFFXUV�DW�WKH�HGJH�RI�WKH�567%�
VLJQDO��WKH�DQDORJ�RXWSXW�VKRXOG�EH�PXWHG�H[WHUQDOO\�LI�WKH�FOLFN�QRLVH�LQIOXHQFHV�V\VWHP�DSSOLFDWLRQ��

567%�SLQ

3RZHU

5HVHW�1RUPDO�2SHUDWLRQ

&ORFN�,Q�
0&/.�/5&.�%,&.

'$&�,Q�
� �'LJLWDO�

'$&�2XW�
� �$QDORJ�

([WHUQDO�
� 0XWH 0XWH�21����

'=)��'=)�

'RQ¶W�FDUH�

³�´GDWD�

*'�
���

����

����

����

*'

����

0XWH�21�

³�´GDWD

'RQ¶W�FDUH�

,QWHUQDO�
6WDWH

����

���

1RWHV���
����7KH�DQDORJ�RXWSXW�FRUUHVSRQGLQJ�WR�GLJLWDO�LQSXW�KDV�WKH�JURXS�GHOD\��*'���
����$QDORJ�RXWSXWV�DUH�9&20�DW�SRZHU�GRZQ�PRGH���
����&OLFN�QRLVH�RFFXUV�DW�WKH�HGJH�RI�567%�VLJQDO��7KLV�QRLVH�LV�RXWSXW�HYHQ�LI��³�´�GDWD�LV�LQSXW��
����7KH�H[WHUQDO�FORFNV��0&/.��%,&.�DQG�/5&.��FDQ�EH�VWRSSHG�LQ�WKH�SRZHU�GRZQ�PRGH��567%�SLQ� �³/´���
����0XWH�WKH�DQDORJ�RXWSXW�H[WHUQDOO\�LI�WKH�FOLFN�QRLVH�����LQIOXHQFHV�WKH�V\VWHP�DSSOLFDWLRQ��

7KH�WLPLQJ�H[DPSOH�LV�VKRZQ�LQ�WKLV�ILJXUH���
����'=)�SLQV�DUH�³/´�LQ�WKH�SRZHU�GRZQ�PRGH��567%�SLQ� �³/´����'=)%�ELW� �³�´��

)LJXUH�����3RZHU�GRZQ�XS�6HTXHQFH�([DPSOH�
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�5HVHW�)XQFWLRQ��5671�ELW��

:KHQ�WKH�5671�ELW� �³�´��WKH�LQWHUQDO�FLUFXLW�RI�WKH�'$&�LV�SRZHUHG�GRZQ�EXW�WKH�UHJLVWHUV�DUH�QRW�LQLWLDOL]HG��7KH�

DQDORJ�RXWSXWV�JR�WR�9&20�YROWDJH�DQG�WKH�'=)�SLQV�JR�WR�³+´�ZKHQ�WKH�'=)%�ELW� �³�´��)LJXUH����VKRZV�WKH�H[DPSOH�
RI�UHVHW�E\�WKH�5671�ELW��:KHQ�WKH�5671�ELW� �³�´��FOLFN�QRLVH�LV�GHFUHDVHG�DW�QR�FORFN�VWDWH��

,QWHUQDO
� � 6WDWH

5671�ELW

'LJLWDO�%ORFN�3RZHU�GRZQ 1RUPDO�2SHUDWLRQ

*' *'

³�´�GDWD

'�$�2XW
� �$QDORJ�

'�$�,Q
� �'LJLWDO�

&ORFN�,Q
0&/.�/5&.�%,&.

���
���

'=)

���
���

���

1RUPDO�2SHUDWLRQ

��IV���

,QWHUQDO
5671�ELW

�a��IV�����a��IV����

'RQ¶W�FDUH

���

1RWHV��
����7KH�DQDORJ�RXWSXW�FRUUHVSRQGLQJ�WR�GLJLWDO�LQSXW�KDV�WKH�JURXS�GHOD\��*'���
����$QDORJ�RXWSXWV�JR�WR�9&20�YROWDJH���
����6PDOO�FOLFN�QRLVH�RFFXUV�DW�WKH�HGJHV�³ ´��RI�WKH�LQWHUQDO�WLPLQJ�RI�5671�ELW��7KLV�QRLVH�LV�RXWSXW�HYHQ�LI�³�´�

GDWD�LV�LQSXW��
����7KH�H[WHUQDO�FORFNV��0&/.��%,&.�DQG�/5&.��FDQ�EH�VWRSSHG�LQ�WKH�UHVHW�PRGH��5671�ELW� �³�´���
����'=)�SLQV�JR�WR�³+´�ZKHQ�WKH�5671�ELW�EHFRPHV�³�´��DQG�JR�WR�³/´�DW���IV�DIWHU�5671�ELW�EHFRPHV�³�´��
����7KHUH�LV�D�GHOD\���a��IV�IURP�5671�ELW�³�´�WR�WKH�LQWHUQDO�5671�ELW�³�´��DQG��a��IV�IURP�5671�ELW�³�´�WR�WKH�

LQWHUQDO�5671�ELW�³�´��
)LJXUH�����5HVHW�6HTXHQFH�([DPSOH��'=)%�ELW� �³�´��
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�5HJLVWHU�&RQWURO�,QWHUIDFH�

7KH�$.�����FRQWUROV�LWV�IXQFWLRQV�YLD�UHJLVWHUV��7ZR�W\SHV�RI�FRQWURO�PRGH�FDQ�EH�XVHG�WR�ZULWH�WR�WKH�LQWHUQDO�UHJLVWHUV��
,Q��,�&�EXV�PRGH��WKH�FKLS�DGGUHVV�LV�GHWHUPLQHG�E\�WKH�VWDWH�RI�WKH�&$'����SLQV��,Q���ZLUH�PRGH��WKH�FKLS�DGGUHVV�FDQ�
EH�VHOHFWHG�E\�WKH�VWDWH�RI�WKH�&$'��SLQ��567%�SLQ� �³/´�LQLWLDOL]HV�WKH�UHJLVWHUV�WR�WKHLU�GHIDXOW�YDOXHV��:ULWLQJ�³�´�WR�
WKH�5671�ELW�UHVHWV�WKH�LQWHUQDO�WLPLQJ�FLUFXLW��EXW�WKH�UHJLVWHUV�DUH�QRW�LQLWLDOL]HG���

�7KH�$.�����GRHV�QRW�VXSSRUW�WKH�UHDG�FRPPDQG��
�:KHQ�WKH�$.�����LV�LQ�WKH�SRZHU�GRZQ�PRGH��567%�ELW� �³/´��RU�WKH�0&/.�LV�QRW�SURYLGHG��ZULWLQJ�WR�FRQWURO�
UHJLVWHUV�LV�SURKLELWHG��

�:KHQ�WKH�VWDWH�RI�3�6�SLQ�LV�FKDQJHG��WKH�$.�����VKRXOG�EH�UHVHW�E\�567%�ELW� �³/´��
�,Q�VHULDO�FRQWURO�PRGH��WKH�VHWWLQJ�RI�SDUDOOHO�SLQV�LV�LQYDOLG��

)XQFWLRQ� 3DUDOOHO�FRQWURO�PRGH 6HULDO�FRQWURO�PRGH�

'RXEOH�VDPSOLQJ��PRGH�DW��������IV� ��� 2�

'H�HPSKDVLV� 2� 2�

6087(� 2� 2�

=HUR�'HWHFWLRQ� �� 2�

��ELW�/6%�MXVWLILHG�IRUPDW� �� 2�

7'0����PRGH� 2� 2�

7'0����PRGH� �� 2�

7DEOH�����)XQFWLRQ�7DEOH��2��6XSSRUWHG�����1RW�VXSSRUWHG��

������ZLUH�6HULDO�&RQWURO�0RGH��,�&�SLQ� �³/´��

,QWHUQDO�UHJLVWHUV�PD\�EH�ZULWWHQ�WR�YLD�WKH���ZLUH� 3�LQWHUIDFH�SLQV��&61��&&/.�DQG�&'7,���7KH�GDWD�RQ�WKLV�LQWHUIDFH�
FRQVLVWV�RI�&KLS�$GGUHVV����ELWV��&�����&� &$'��DQG�&��LV�IL[HG�WR�³�´���5HDG�:ULWH����ELW��IL[HG�WR�³�´��:ULWH�RQO\���
5HJLVWHU�$GGUHVV��06%�ILUVW����ELWV��DQG�&RQWURO�'DWD��06%�ILUVW����ELWV���7KH�$.�����ODWFKHV�WKH�GDWD�RQ�WKH�ULVLQJ�HGJH�
RI�&&/.��VR�GDWD�VKRXOG�FORFNHG�LQ�RQ�WKH�IDOOLQJ�HGJH��7KH�ZULWLQJ�RI�GDWD�EHFRPHV�YDOLG�E\�WKH�ULVLQJ�HGJH�RI�&61��7KH�
FORFN�VSHHG�RI�&&/.�LV��0+]��PD[����

&'7,

&&/.

&61

&�

� � � � � � � � � � �� �� �� �� �� ��

'�'�'�'�$�$�$�$�5�:&� $� '�'�'�'�

&��&��� � � &KLS�$GGUHVV��&� &$'���&� ³�´��
5�:�� ������ 5($'�:5,7(��)L[HG�WR�³�´��:ULWH�RQO\��
$��$��� � 5HJLVWHU�$GGUHVV�
'��'��� � &RQWURO�'DWD�

)LJXUH�����&RQWURO�,�)�7LPLQJ�
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����,�&�EXV�&RQWURO�0RGH��,�&�SLQ� �³+´��

7KH�$.�����VXSSRUWV�IDVW�PRGH�,�&�EXV�V\VWHP��PD[�����N+]����

)LJXUH����VKRZV�WKH�GDWD�WUDQVIHU�VHTXHQFH�DW�WKH�,�&�EXV�PRGH��$OO�FRPPDQGV�DUH�SUHFHGHG�E\�D�67$57�FRQGLWLRQ��$�
+,*+�WR�/2:�WUDQVLWLRQ�RQ� WKH�6'$�OLQH�ZKLOH�6&/� LV�+,*+�LQGLFDWHV�D�67$57�FRQGLWLRQ� �)LJXUH� �����$IWHU� WKH�
67$57�FRQGLWLRQ��D�VODYH�DGGUHVV�LV�VHQW��7KLV�DGGUHVV�LV���ELWV�ORQJ�IROORZHG�E\�DQ�HLJKWK�ELW�ZKLFK�LV�D�GDWD�GLUHFWLRQ�
ELW��5�:���)LJXUH������7KH�PRVW�VLJQLILFDQW�ILYH�ELWV�RI�WKH�VODYH�DGGUHVV�DUH�IL[HG�DV�³�����´��7KH�QH[W�WZR�ELWV�DUH�
&$'��DQG�&$'���FKLS�DGGUHVV�ELWV���7KH�ELWV�LGHQWLI\�WKH�VSHFLILF�GHYLFH�RQ�WKH�EXV��7KH�KDUG�ZLUHG�LQSXW�SLQV��&$'��
DQG�&$'��SLQV��VHW�WKHP��,I�WKH�VODYH�DGGUHVV�PDWFK�WKDW�RI�WKH�$.�����DQG�5�:�ELW�LV�³�´��WKH�$.�����JHQHUDWHV�WKH�
DFNQRZOHGJH�DQG�WKH�ZULWH�RSHUDWLRQ�LV�H[HFXWHG��,I�5�:�ELW�LV�³�´��WKH�$.�����JHQHUDWHV�WKH�QRW�DFNQRZOHGJH�VLQFH�WKH�
$.�����FDQ�EH�RQO\�D�VODYH�UHFHLYHU��7KH�PDVWHU�PXVW�JHQHUDWH�WKH�DFNQRZOHGJH�UHODWHG�FORFN�SXOVH�DQG�UHOHDVH� WKH�
6'$�OLQH��+,*+��GXULQJ�WKH�DFNQRZOHGJH�FORFN�SXOVH��)LJXUH������

7KH�VHFRQG�E\WH�FRQVLVWV�RI�WKH�DGGUHVV�IRU�FRQWURO�UHJLVWHUV�RI�WKH�$.������7KH�IRUPDW�LV�06%�ILUVW��DQG�WKRVH�PRVW�
VLJQLILFDQW���ELWV�DUH�IL[HG�WR�]HURV��)LJXUH������7KRVH�GDWD�DIWHU�WKH�VHFRQG�E\WH�FRQWDLQ�FRQWURO�GDWD��7KH�IRUPDW�LV�06%�
ILUVW���ELWV��)LJXUH������7KH�$.�����JHQHUDWHV�DQ�DFNQRZOHGJH�DIWHU�HDFK�E\WH�KDV�EHHQ� UHFHLYHG��$�GDWD� WUDQVIHU� LV�
DOZD\V�WHUPLQDWHG�E\�D�6723�FRQGLWLRQ�JHQHUDWHG�E\�WKH�PDVWHU��$�/2:�WR�+,*+�WUDQVLWLRQ�RQ�WKH�6'$�OLQH�ZKLOH�6&/�
LV�+,*+�GHILQHV�D�6723�FRQGLWLRQ��)LJXUH������

7KH�$.�����LV�FDSDEOH�RI�PRUH�WKDQ�RQH�E\WH�ZULWH�RSHUDWLRQ�E\�RQH�VHTXHQFH��$IWHU�UHFHLSW�RI�WKH�WKLUG�E\WH��WKH�
$.�����JHQHUDWHV�DQ�DFNQRZOHGJH��DQG�DZDLWV�WKH�QH[W�GDWD�DJDLQ��7KH�PDVWHU�FDQ�WUDQVPLW�PRUH�WKDQ�RQH�E\WH�LQVWHDG�
RI�WHUPLQDWLQJ�WKH�ZULWH�F\FOH�DIWHU�WKH�ILUVW�GDWD�E\WH�LV�WUDQVIHUUHG��$IWHU�WKH�UHFHLSW�RI�HDFK�GDWD��WKH�LQWHUQDO��ELWV�
DGGUHVV�FRXQWHU�LV�LQFUHPHQWHG�E\�RQH��DQG�WKH�QH[W�GDWD�LV�WDNHQ�LQWR�QH[W�DGGUHVV�DXWRPDWLFDOO\��,I�WKH�DGGUHVVHV�H[FHHG�
�)+�SULRU�WR�JHQHUDWLQJ�WKH�VWRS�FRQGLWLRQ��WKH�DGGUHVV�FRXQWHU�ZLOO�³UROO�RYHU´�WR���+�DQG�WKH�SUHYLRXV�GDWD�ZLOO�EH�
RYHUZULWWHQ��

7KH�GDWD�RQ�WKH�6'$�OLQH�PXVW�EH�VWDEOH�GXULQJ�WKH�+,*+�SHULRG�RI�WKH�FORFN��7KH�+,*+�RU�/2:�VWDWH�RI�WKH�GDWD�OLQH�
FDQ�RQO\�FKDQJH�ZKHQ�WKH�FORFN�VLJQDO�RQ�WKH�6&/�OLQH�LV�/2:��)LJXUH�����H[FHSW�IRU�WKH�67$57�DQG�WKH�6723�
FRQGLWLRQ��
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)LJXUH�����'DWD�WUDQVIHU�VHTXHQFH�DW�WKH�,�&�EXV�PRGH�

�� �� �� �� �� &$'� &$'� 5�:�

�7KRVH�&$'����VKRXOG�PDWFK�ZLWK�&$'����SLQV��

)LJXUH�����7KH�ILUVW�E\WH�

�� �� �� $�� $�� $�� $�� $��

)LJXUH�����7KH�VHFRQG�E\WH�

'�� '�� '�� '�� '�� '�� '�� '��

)LJXUH�����%\WH�VWUXFWXUH�DIWHU�WKH�VHFRQG�E\WH�
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6 3
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5HJLVWHU�0DS

$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��

��+� &RQWURO��� $&.6 7'0� 7'0� ',)�� ',)�� ',)�� 3:�� 5671�

��+� &RQWURO��� �� �� 6/2: ')6�� ')6�� '(0�� '(0�� 6087(

��+� &RQWURO��� 3:�� 3:�� 3:�� �� �� '=)%� 3:�� ��
��+� /287��$77�&RQWURO� $77� $77� $77� $77�� $77� $77�� $77�� $77��
��+� 5287��$77�&RQWURO�� $77� $77� $77� $77�� $77� $77�� $77�� $77��
��+� /287��$77�&RQWURO� $77� $77� $77� $77�� $77� $77�� $77�� $77��
��+� 5287��$77�&RQWURO�� $77� $77� $77� $77�� $77� $77�� $77�� $77��
��+� /287��$77�&RQWURO� $77� $77� $77� $77�� $77� $77�� $77�� $77��
��+� 5287��$77�&RQWURO�� $77� $77� $77� $77�� $77� $77�� $77�� $77��
��+� /287��$77�&RQWURO� $77� $77� $77� $77�� $77� $77�� $77�� $77��
�$+� 5287��$77�&RQWURO� $77� $77� $77� $77�� $77� $77�� $77�� $77��
�%+� ,QYHUW�2XWSXW�6LJQDO� ,19/� ,195� ,19/� ,195� ,19/� ,195�� ,19/�� ,195�
�&+� '=)��&RQWURO� /�� 5�� /�� 5�� /�� 5�� /�� 5��
�'+� '=)��&RQWURO� /�� 5�� /�� 5�� /�� 5�� /�� 5��
�(+� '(0�&RQWURO� �� �� �� �� '(0$ '(0%� '(0&� '(0'

1RWH��)RU�DGGUHVVHV�IURP��)+�WR��)+��GDWD�PXVW�QRW�EH�ZULWWHQ��
:KHQ�567%�SLQ�JRHV�WR�³/´��WKH�UHJLVWHUV�DUH�LQLWLDOL]HG�WR�WKHLU�GHIDXOW�YDOXHV��
:KHQ�5671�ELW�JRHV�WR�³�´��WKH�RQO\�LQWHUQDO�WLPLQJ�LV�UHVHW��DQG�WKH�UHJLVWHUV�DUH�QRW�LQLWLDOL]HG�WR�WKHLU�GHIDXOW�
YDOXHV��$OO�GDWD�FDQ�EH�ZULWWHQ�WR�WKH�UHJLVWHUV�HYHQ�LI�3:����ELWV�RU�5671�ELW�LV�³�´��

5HJLVWHU�'HILQLWLRQV

$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��
��+� &RQWURO��� $&.6 7'0� 7'0� ',)�� ',)�� ',)�� 3:�� 5671

'HIDXOW� �� �� �� �� �� �� �� ��

� � 5671��,QWHUQDO�WLPLQJ�UHVHW�
���5HVHW��$OO�'=)�SLQV�JR�WR�³+´�DQG�DQ\�UHJLVWHUV�DUH�QRW�LQLWLDOL]HG��

� � � � � � ���1RUPDO�RSHUDWLRQ�
:KHQ�0&/.�IUHTXHQF\�RU�')6�FKDQJHV��WKH�FOLFN�QRLVH�FDQ�EH�UHGXFHG�E\�5671�ELW��

3:���3RZHU�GRZQ�FRQWURO�����3RZHU�GRZQ�����3RZHU�XS��
3:���3RZHU�GRZQ�FRQWURO�RI�'$&��
7KLV�ELW�LV�GXSOLFDWHG�LQWR�'��RI���+��

',)�����$XGLR�GDWD�LQWHUIDFH�PRGHV��6HH�7DEOH����7DEOH����
,QLWLDO��³���´��0RGH����

7'0�����7'0�0RGH�6HOHFW�

0RGH� 7'0�� 7'0� %,&.� 6'7, 6DPSOLQJ�6SHHG�
1RUPDO� �� �� ��IV ���� 1RUPDO��'RXEOH��4XDG�6SHHG�
7'0���� �� �� ���IV�IL[HG �� 1RUPDO�6SHHG�
7'0���� �� �� ���IV�IL[HG ���� 1RUPDO��'RXEOH�6SHHG�

$&.6��0DVWHU�&ORFN�)UHTXHQF\�$XWR�6HWWLQJ�0RGH�(QDEOH��
���'LVDEOH��0DQXDO�6HWWLQJ�0RGH�
���(QDEOH��$XWR�6HWWLQJ�0RGH�
0DVWHU�FORFN�IUHTXHQF\�LV�GHWHFWHG�DXWRPDWLFDOO\�ZKHQ�WKH�$&.6�ELW� �³�´��,Q�WKLV�FDVH��WKH�VHWWLQJ�RI�
')6����ELWV�LV�LJQRUHG��:KHQ�WKLV�ELW�LV�³�´��')6����ELWV�VHW�WKH�VDPSOLQJ�VSHHG�PRGH��



$6$+,�.$6(,� >$.����@�

06�����(���� � ��������
� �������

$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��

��+� &RQWURO��� �� �� 6/2: ')6� ')6�� '(0�� '(0�� 6087(

'HIDXOW� �� �� �� �� �� �� �� ��

6087(��6RIW�0XWH�(QDEOH�
���1RUPDO�RSHUDWLRQ�
���'$&�RXWSXWV�VRIW�PXWHG�

'(0�����'H�HPSKDVLV�5HVSRQVH��6HH�7DEOH����
,QLWLDO��³��´��2))�

')6�����6DPSOLQJ�VSHHG�FRQWURO��6HH�7DEOH����
� � � � � � ����1RUPDO�VSHHG�
� � � � � � ����'RXEOH�VSHHG�
� � � � � � ����4XDG�VSHHG��
� � � � � � :KHQ�FKDQJLQJ�EHWZHHQ�1RUPDO�'RXEOH�6SHHG�0RGH�DQG�4XDG�6SHHG�0RGH��VRPH�FOLFN�QRLVH�RFFXUV��

�6/2:��6ORZ�5ROO�RII�)LOWHU�(QDEOH�
���6KDUS�5ROO�RII�)LOWHU�
���6ORZ�5ROO�RII�)LOWHU�

$GU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��

��+�
6SHHG� 	� 3RZHU� 'RZQ�
&RQWURO�

3:� 3:�� 3:�� �� �� '=)%� 3:�� ��

'HIDXOW� �� �� �� �� �� �� �� ��

3:���3RZHU�GRZQ�FRQWURO�����3RZHU�GRZQ�����3RZHU�XS��
3:���3RZHU�GRZQ�FRQWURO�RI�'$&��
7KLV�ELW�LV�GXSOLFDWHG�LQWR�'��RI���+��

'=)%��,QYHUWLQJ�(QDEOH�RI�'=)�
���'=)�JRHV�³+´�DW�=HUR�'HWHFWLRQ�
���'=)�JRHV�³/´�DW�=HUR�'HWHFWLRQ�

3:�����3RZHU�GRZQ�FRQWURO�����3RZHU�GRZQ�����3RZHU�XS��
3:���3RZHU�GRZQ�FRQWURO�RI�'$&��
3:���3RZHU�GRZQ�FRQWURO�RI�'$&��
3:���3RZHU�GRZQ�FRQWURO�RI�'$&��

� � � � � � $OO�VHFWLRQV�DUH�SRZHUHG�GRZQ�E\�3:� 3:� 3:� 3:� ���
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$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��
��+� /287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
��+� 5287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
��+� /287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
��+� 5287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
��+� /287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
��+� 5287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
��+� /287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�
�$+� 5287��$77�&RQWURO� $77� $77� $77� $77� $77� $77�� $77�� $77�

'HIDXOW� �� �� �� �� �� �� �� ��

$77� ����ORJ����$77B'$7$���������>G%@�

��+��0XWH�

$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��
�%+� ,QYHUW�2XWSXW�6LJQDO� ,19/� ,195� ,19/� ,195� ,19/� ,195�� ,19/�� ,195�

'HIDXOW� �� �� �� �� �� �� �� ��

,19/�����,195�����,QYHUWLQJ�2XWSXW�3RODULW\�
���1RUPDO�2XWSXW�
���,QYHUWHG�2XWSXW�

$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��
�&+� '=)��&RQWURO� /�� 5�� /�� 5�� /�� 5�� /�� 5��
�'+� '=)��&RQWURO� /�� 5�� /�� 5�� /�� 5�� /�� 5��

'HIDXOW� �� �� �� �� �� �� �� ��

/�����5�����=HUR�'HWHFW�)ODJ�(QDEOH�IRU�'=)����SLQV�
���'LVDEOH�
���(QDEOH�

$GGU� 5HJLVWHU�1DPH� '�� '�� '�� '�� '�� '�� '�� '��
�(+� '(0�&RQWURO� �� �� �� �� '(0$ '(0%� '(0&� '(0'

'HIDXOW� �� �� �� �� �� �� �� ��

'(0$�'��'H�HPSKDVLV�(QDEOH�RI�'$&��������
���'LVDEOH�
���(QDEOH�
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6<67(0�'(6,*1�

)LJXUH����DQG����VKRZV�WKH�V\VWHP�FRQQHFWLRQ�GLDJUDP��$Q�HYDOXDWLRQ�ERDUG��$.'������LV�DYDLODEOH�ZKLFK�
GHPRQVWUDWHV�DSSOLFDWLRQ�FLUFXLWV��WKH�RSWLPXP�OD\RXW��SRZHU�VXSSO\�DUUDQJHPHQWV�DQG�PHDVXUHPHQW�UHVXOWV��
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7'0�0RGH�

)LJXUH�����7\SLFDO�&RQQHFWLRQ�'LDJUDP��3DUDOOHO�&RQWURO�0RGH��

������1RWHV��
��/5&.� �IV��%,&.� ���IV��
��:KHQ�/287�5287�GULYHV�VRPH�FDSDFLWLYH�ORDG��VRPH�UHVLVWRU�VKRXOG�EH�DGGHG�LQ�VHULHV�EHWZHHQ�/287�5287�
DQG�FDSDFLWLYH�ORDG��

��$OO�LQSXW�SLQV�H[FHSW�3�6�DQG�7'0��SLQV�VKRXOG�QRW�EH�OHIW�IORDWLQJ��
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)LJXUH�����7\SLFDO�&RQQHFWLRQ�'LDJUDP����ZLUH�6HULDO�&RQWURO�0RGH��
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��/5&.� �IV��%,&.� ���IV��
��:KHQ�/287�5287�GULYHV�VRPH�FDSDFLWLYH�ORDG��VRPH�UHVLVWRU�VKRXOG�EH�DGGHG�LQ�VHULHV�EHWZHHQ�/287�5287�
DQG�FDSDFLWLYH�ORDG��
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)LJXUH�����*URXQG�/D\RXW�

$966�DQG�'966�PXVW�EH�FRQQHFWHG�WR�WKH�VDPH�DQDORJ�JURXQG�SODQH��

���*URXQGLQJ�DQG�3RZHU�6XSSO\�'HFRXSOLQJ�

$9''�DQG�'9''�DUH�XVXDOO\�VXSSOLHG�IURP�WKH�DQDORJ�VXSSO\�LQ�WKH�V\VWHP�DQG�LW�VKRXOG�EH�VHSDUDWHG�IURP�V\VWHP�
GLJLWDO�VXSSO\��$OWHUQDWLYHO\�LI�$9''�DQG�'9''�DUH�VXSSOLHG�VHSDUDWHO\��WKH�SRZHU�XS�VHTXHQFH�LV�QRW�FULWLFDO��$966�
DQG�'966�RI�WKH�$.�����PXVW�EH�FRQQHFWHG�WR�WKH�DQDORJ�JURXQG�SODQH��6\VWHP�DQDORJ�JURXQG�DQG�GLJLWDO�JURXQG�
VKRXOG�EH�FRQQHFWHG�WRJHWKHU�FORVH�WR�ZKHUH�WKH�VXSSOLHV�DUH�EURXJKW�RQWR�WKH�SULQWHG�FLUFXLW�ERDUG��$�GHFRXSOLQJ�
FDSDFLWRU��W\SLFDOO\�D���� )�FHUDPLF�FDSDFLWRU�IRU�KLJK�IUHTXHQF\�E\SDVV��VKRXOG�EH�SODFHG�DV�QHDU�WR�$9''�DQG�'9''�
DV�SRVVLEOH���

���$QDORJ�2XWSXWV�

7KH�DQDORJ�RXWSXWV�DUH�VLQJOH�HQGHG�DQG�FHQWHUHG�DURXQG�WKH�9&20�YROWDJH��7KH�RXWSXW�VLJQDO�UDQJH�LV�W\SLFDOO\�
����9SS��ZKHQ�$9'' ���9���7KH�SKDVH�RI�WKH�DQDORJ�RXWSXWV�FDQ�EH�LQYHUWHG�FKDQQHO�LQGHSHQGHQWO\�E\�WKH�
,19/�,195�ELWV��7KH�LQWHUQDO�VZLWFKHG�FDSDFLWRU�ILOWHU�DQG�FRQWLQXRXV�WLPH�ILOWHU�DWWHQXDWH�WKH�QRLVH�JHQHUDWHG�E\�WKH�
GHOWD�VLJPD�PRGXODWRU�EH\RQG�WKH�DXGLR�SDVVEDQG��7KH�LQSXW�GDWD�IRUPDW�LV��¶V�FRPSOHPHQW��7KH�RXWSXW�YROWDJH�LV�D�
SRVLWLYH�IXOO�VFDOH�IRU��)))))+��#���ELW��DQG�D�QHJDWLYH�IXOO�VFDOH�IRU�������+��#���ELW���7KH�LGHDO�RXWSXW�LV�9&20�
YROWDJH�IRU�������+��#���ELW���

'&�RIIVHWV�RQ�WKH�DQDORJ�RXWSXWV�DUH�HOLPLQDWHG�E\�$&�FRXSOLQJ�VLQFH�WKH�DQDORJ�RXWSXWV�KDYH�'&�RIIVHWV�RI�9&20���D�
IHZ�P9��
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�3DFNDJH�	�/HDG�IUDPH�PDWHULDO�

� � � � 3DFNDJH�PROGLQJ�FRPSRXQG�� � (SR[\�
� � � � /HDG�IUDPH�PDWHULDO�� � � � � &X�
� � � � /HDG�IUDPH�VXUIDFH�WUHDWPHQW��� 6ROGHU��3E�IUHH��SODWH��
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;;;%��/RW�QXPEHU��;��'LJLW�QXPEHU��%��$OSKD�FKDUDFWHU�
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;;;%��/RW�QXPEHU��;��'LJLW�QXPEHU��%��$OSKD�FKDUDFWHU�
<<<<&��$VVHPEO\�GDWH��<��'LJLW�QXPEHU��&��$OSKD�FKDUDFWHU�

'DWH��<<�00�''�� 5HYLVLRQ� 5HDVRQ� 3DJH� &RQWHQWV�
��������� ��� )LUVW�HGLWLRQ�

,03257$17�127,&(
�7KHVH�SURGXFWV�DQG�WKHLU�VSHFLILFDWLRQV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH���%HIRUH�FRQVLGHULQJ�
DQ\�XVH�RU�DSSOLFDWLRQ��FRQVXOW�WKH�$VDKL�.DVHL�0LFURV\VWHPV�&R���/WG���$.0��VDOHV�RIILFH�RU�
DXWKRUL]HG�GLVWULEXWRU�FRQFHUQLQJ�WKHLU�FXUUHQW�VWDWXV��
�$.0�DVVXPHV�QR�OLDELOL W\�IRU�LQIULQJHPHQW�RI�DQ\�SDWHQW��LQWHO OHFWXDO�SURSHUW\��RU�RWKHU�ULJKW�LQ�WKH�
DSSOLFDWLRQ�RU�XVH�RI�DQ\�LQIRUPDWLRQ�FRQWDLQHG�KHUHLQ��
�$Q\�H[SRUW�RI�WKHVH�SURGXFWV��RU�GHY LFHV�RU�V\VWHPV�FRQWDLQLQJ�WKHP��PD\�UHTXLUH�DQ�H[SRUW�
OLFHQVH�RU�RWKHU�RIILFLDO�DSSURYDO�XQGHU�WKH�ODZ�DQG�UHJXODWLRQV�RI �WKH�FRXQWU\�RI�H[SRUW�SHUWDLQLQJ�
WR�FXVWRPV�DQG�WDULIIV��FXUUHQF\�H[FKDQJH��RU�VWUDWHJLF�PDWHULDOV��
�$.0�SURGXFWV�DUH�QHLWKHU�LQWHQGHG�QRU�DXWKRUL]HG�IRU�XVH�DV�FULWLFDO�FRPSRQHQWV�LQ�DQ\�VDIHW\��O LIH�
VXSSRUW��RU�RWKHU�KD]DUG�UHODWHG�GHY LFH�RU�V\VWHP��DQG�$.0�DVVXPHV�QR�UHVSRQVLELO LW\�UHODWLQJ�WR�
DQ\�VXFK�XVH��H[FHSW�ZLWK�WKH�H[SUHVV�ZULWWHQ�FRQVHQW�RI�WKH�5HSUHVHQWDWLYH�'LUHFWRU�RI �$.0���$V�
XVHG�KHUH��
�D��$�KD]DUG�UHODWHG�GHYLFH�RU�V\VWHP�LV�RQH�GHVLJQHG�RU�LQWHQGHG�IRU�OLIH�VXSSRUW�RU�PDLQWHQDQFH�

RI�VDIHW\�RU�IRU�DSSOLFDWLRQV�LQ�PHGLFLQH��DHURVSDFH��QXFOHDU�HQHUJ\��RU�RWKHU�I LHOGV��LQ�ZKLFK�LWV�
IDL OXUH�WR�IXQFWLRQ�RU�SHUIRUP�PD\�UHDVRQDEO\�EH�H[SHFWHG�WR�UHVXOW�LQ�ORVV�RI�O LIH�RU�LQ�
VLJQLILFDQW�LQMXU\�RU�GDPDJH�WR�SHUVRQ�RU�SURSHUW\��

�E��$�FULWLFDO�FRPSRQHQW�LV�RQH�ZKRVH�IDL OXUH�WR�IXQFWLRQ�RU�SHUIRUP�PD\�UHDVRQDEO\�EH�H[SHFWHG�
WR�UHVXOW��ZKHWKHU�GLUHFWO\�RU�LQGLUHFWO\�� LQ�WKH�ORVV�RI�WKH�VDIHW\�RU�HIIHFWLYHQHVV�RI�WKH�GHYLFH�
RU�V\VWHP�FRQWDLQLQJ�LW��DQG�ZKLFK�PXVW�WKHUHIRUH�PHHW�YHU\�KLJK�VWDQGDUGV�RI�SHUIRUPDQFH�DQG�
UHOLDELOL W\��

�,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�EX\HU�RU�GLVWULEXWRU�RI�DQ�$.0�SURGXFW�ZKR�GLVWULEXWHV��GLVSRVHV�RI��RU�
RWKHUZLVH�SODFHV�WKH�SURGXFW�ZLWK�D�WKLUG�SDUW\�WR�QRWLI\�WKDW�SDUW\�LQ�DGYDQFH�RI�WKH�DERYH�FRQWHQW�
DQG�FRQGLWLRQV��DQG�WKH�EX\HU�RU�GLVWULEXWRU�DJUHHV�WR�DVVXPH�DQ\�DQG�DOO�UHVSRQVLELOLW\�DQG�O LDELOL W\�
IRU�DQG�KROG�$.0�KDUPOHVV�IURP�DQ\�DQG�DOO�FODLPV�DULVLQJ�IURP�WKH�XVH�RI�VDLG�SURGXFW�LQ�WKH�
DEVHQFH�RI�VXFK�QRWLI LFDWLRQ�


