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�

,QWURGXFWLRQ�
&DUHO� S&2�� SHULSKHUDOV� FDQ� QRZ� EH� GLUHFWO\� LQWHUIDFHG� WR� V\VWHPV� WKDW� FRPPXQLFDWH� XVLQJ� WKH� VWDQGDUG� 0RGEXV�
SURWRFRO��D�SURWRFRO�WKDW�LV�YHU\�ZLGHO\�XVHG�E\�DOPRVW�DOO�%06�PDQXIDFWXUHUV��
�

��� *HQHUDO�GHVFULSWLRQ�RI�WKH�0RGEXV�SURWRFRO�
7KH�0RGLFRQ�0RGEXV�3URWRFRO�XVHG�LQ�WKH�&DUHO�S&2���%,26�YHUVLRQ������RU�KLJKHU��IROORZV�WKH�GHWDLOV�GHVFULEHG�LQ�
WKH�GRFXPHQW��

0RGLFRQ�0RGEXV�3URWRFRO�
5HIHUHQFH�*XLGH�

0DUFK��������3,�0%86������5HY��'�
�

7KH�0RGEXV�SURWRFRO�XVHG�LV�578�W\SH��ZLWK�V\QFKURQLFLW\�EDVHG�RQ�WKH�WLPH�EHWZHHQ�WKH�FKDUDFWHUV��
7KH�FRQILJXUDWLRQ�LV�PXOWLSRLQW�IRU�56�����RU�SRLQW�SRLQW�IRU�56�����
7KH�S&2��FDQ�EH�LGHQWLILHG�E\�WKH�0RGEXV�VXSHUYLVRU�E\�DVVLJQLQJ�D�XQLTXH�DGGUHVV�LQ�WKH�0RGEXV�QHWZRUN��ZKLFK�FDQ�
EH�VHW�XVLQJ�WKH�V\VWHP�YDULDEOH�,'(17��7KLV�LV�DOVR�WKH�DGGUHVV�VHQW�LQ�WKH�0RGEXV�SDFNDJH��
7KH�PHDQLQJ�RI�WKH�S&2��YDULDEOHV�DQG�ZKHWKHU�WKH\�FDQ�EH�UHDG�RU�PRGLILHG�GHSHQGV�RQ�WKH�DSSOLFDWLRQ�VRIWZDUH�XVHG�
E\�WKH�S&2��LWVHOI��
�

���� 0HWKRG�RI�WUDQVPLVVLRQ�
7KH�S&2��DQG�WKH�0RGEXV�VXSHUYLVRU�FDQ�FRPPXQLFDWH�DFURVV�D�VHULDO�QHWZRUN�XVLQJ�WKH�56����RU�56����VWDQGDUG��
�

������ 56����FRPPXQLFDWLRQ�VWDQGDUG�
)RU� FRPPXQLFDWLRQ� XVLQJ� WKH� 56���� VWDQGDUG�� WKH� S&2ð� PXVW� EH� FRQQHFWHG� WR� WKH� VXSHUYLVRU� XVLQJ� WKH� 56����
H[SDQVLRQ�ERDUG��&DUHO�FRGH�3&2���0'0���7KH�PD[LPXP�EDXG�UDWH�LV��������
)RU�WKH�WHFKQLFDO�VSHFLILFDWLRQV�DQG�WKH�PHDQLQJV�RI�WKH�FRQQHFWLRQV��DV�ZHOO�DV�WKH�LQVWDOODWLRQ�RI�WKH�H[SDQVLRQ�ERDUG��
SOHDVH�UHIHU�WR�WKH�LQVWUXFWLRQV�RQ�WKH�VKHHW�HQFORVHG�LQVLGH�WKH�SDFNDJLQJ�RI�WKH�ERDUG�LWVHOI��
�

������ 56����FRPPXQLFDWLRQ�VWDQGDUG�
)RU� FRPPXQLFDWLRQ� XVLQJ� WKH� 56���� VWDQGDUG�� WKH� S&2ð� PXVW� EH� FRQQHFWHG� WR� WKH� VXSHUYLVRU� XVLQJ� WKH� 56����
H[SDQVLRQ�ERDUG��&DUHO�FRGH�3&2���������
7KH� 3&2�������� ERDUG� JXDUDQWHHV� WKH� RSWLFDO� LVRODWLRQ� RI� WKH� FRQWUROOHU� IURP� WKH� 56���� VHULDO� QHWZRUN�� 7KH�
PD[LPXP�EDXG�UDWH�LV��������
)RU�WKH�WHFKQLFDO�VSHFLILFDWLRQV�DQG�WKH�PHDQLQJV�RI�WKH�FRQQHFWLRQV��DV�ZHOO�DV�WKH�LQVWDOODWLRQ�RI�WKH�H[SDQVLRQ�ERDUG��
SOHDVH�UHIHU�WR�WKH�LQVWUXFWLRQV�RQ�WKH�VKHHW�HQFORVHG�LQVLGH�WKH�SDFNDJLQJ�RI�WKH�ERDUG�LWVHOI��
�

������ &RPPXQLFDWLRQ�SDUDPHWHUV�
7KH�SURWRFRO�XVHG�LQ�WKH�S&2��DOORZV�LW�WR�EH�FRQQHFWHG�WR�D�0RGEXV�VXSHUYLVRU�LQ�578�PRGH��5HPRWH�7HUPLQDO�8QLW���
ZLWK���ELW�HQFRGLQJ�DQG�HUURU�KDQGOLQJ�XVLQJ�D����ELW�&5&��
7KH� WUDQVIHU� RI� WKH� SDFNDJHV� EHWZHHQ� WKH� SHULSKHUDO� DQG� VXSHUYLVRU� �IUDPH� FRPPXQLFDWLRQ�� IROORZV� WKH� 578�PRGH�
�IUDPH�LQWHUYDO�! �DSSUR[������7��7�EHLQJ�WKH�FRPPXQLFDWLRQ�WLPH�IRU�RQH�GDWXP���
7KH�GDWD�FRPPXQLFDWLRQ�LV�DV\QFKURQRXV�VHULDO����GDWD�ELWV����VWRS�ELWV�DQG�QR�SDULW\��LQ�WRWDO����ELWV�GDWXP���DFURVV�D�
56����RU�56����VHULDO�OLQH��
7KH� FRPPXQLFDWLRQ� VSHHG� FDQ� YDU\� IURP� ����� EDXG� XS� WR� WKH� GHIDXOW� YDOXH�� VHW� DW� ������ EDXG�� XVLQJ� WKH� V\VWHP�
YDULDEOH�,1,7B%$8'B639�DV�SHU�WKH�IROORZLQJ�WDEOH��
�

,1,7B%$8'B639� %$8'�5$7(�
�� �����
�� �����
�� �����
�� �����
�� ������
� 7DEOH����������
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���� 5HSUHVHQWDWLRQ�RI�WKH�GDWD�
7KH�S&2��0RGEXV�ZRUNV�E\�UHJLVWHUV��ZKHUH�D�UHJLVWHU�LV�FRQVLGHUHG�DV����ELWV��
(DFK�GLJLWDO�GDWXP�LV�HQFRGHG�XVLQJ�D�VLQJOH�ELW��µ�¶�IRU�2))�DQG�µ�¶�IRU�21���$OO�WKH�GLJLWDO�YDULDEOHV�DUH�DVVLJQHG�WR�
FRQVHFXWLYH�UHJLVWHU�ELWV��HDFK�KDYLQJ�WKH�ORZHU�DGGUHVV�YDULDEOH�DVVLJQHG�WR�WKH�ORZHU�ELW�DQG�WKH�KLJKHU�DGGUHVV�WR�WKH�
KLJKHU�ELW��
$Q� DQDORJXH� YDOXH�ZLWK� RQH� IL[HG� GHFLPDO� SRLQW� LV�PXOWLSOLHG� E\� ��� DQG� UHSUHVHQWHG� E\� D� ��� ELW� UHJLVWHU� LQ� ELQDU\�
QRWDWLRQ�ZLWK� WZR
V� FRPSOHPHQW�� ZLWK� WKH� KLJKHU� YDOXH� SDUW� RQ� WKH� KLJKHU� DGGUHVV� E\WH� DQG� WKH� ORZHU� RQ� WKH� ORZHU�
DGGUHVV�E\WH��
([DPSOH��WKH�YDOXH������LV�UHSUHVHQWHG�DV�����+��
�
:$51,1*�� WKH� &DUHO� DQDORJXH� DQG� LQWHJHU� YDULDEOHV� DUH� PDQDJHG� E\� WKH� 0RGEXV� SURWRFRO� DV� :25'� YDULDEOHV�
�UHJLVWHUV���
�

���� 'HVFULSWLRQ�RI�WKH�FRPPDQGV�XVHG�
7KH�IROORZLQJ�FRPPDQGV�DUH�XVHG�LQ�WKH�S&2���
)XQFWLRQ�
&RGH�

&RPPDQG� $FWLRQ� 127(6�

��� 5HDG�2XWSXW�6WDWXV� 5HDG�GLJLWDO�YDULDEOHV� DFTXLUHV�WKH�FXUUHQW�VWDWXV�RI�D�JURXS�RI�
GLJLWDO�YDULDEOHV�

��� 5HDG�,QSXW�6WDWXV� 5HDG�GLJLWDO�YDULDEOHV� DFTXLUHV�WKH�FXUUHQW�VWDWXV�RI�D�JURXS�RI�
GLJLWDO�YDULDEOHV�

��� 5HDG�2XWSXW�
5HJLVWHUV�

5HDG�DQDORJXH�RU�DQG�LQWHJHU�YDULDEOHV� DFTXLUHV� WKH� FXUUHQW� YDOXH� RI� RQH� RU�
PRUH�DQDORJXH�YDULDEOHV�

��� 5HDG�,QSXW�5HJLVWHUV� 5HDG�DQDORJXH�RU�DQG�LQWHJHU�YDULDEOHV� DFTXLUHV� WKH� FXUUHQW� YDOXH� RI� RQH� RU�
PRUH�DQDORJXH�YDULDEOHV�

��� )RUFH�6LQJOH�&RLO� :ULWH�GLJLWDO�YDULDEOH� IRUFHV� WKH� LQGLYLGXDO� GLJLWDO� YDULDEOH� WR�
WKH�21�RU�2))�YDOXH�

��� )RUFH�6LQJOH�
5HJLVWHUV�

:ULWH�DQDORJXH�RU�LQWHJHU�YDULDEOH� IRUFHV�DQ�DQDORJXH�YDULDEOH�WR�D�VSHFLILF�
YDOXH��

��� )RUFH�0XOWLSOH�&RLOV� 0XOWLSOH�ZULWH�RI�GLJLWDO�YDULDEOHV� IRUFHV� D� FRQVHFXWLYH� VHULHV� RI� GLJLWDO�
YDULDEOHV�WR�GHILQHG�21�RU�2))�VWDWHV�

��� 3UHVHW�0XOWLSOH�
5HJLVWHUV�

0XOWLSOH�ZULWH�RI�DQDORJXH�RU�DQG�
LQWHJHU�YDULDEOHV��

IRUFHV� D� FRQVHFXWLYH� VHULHV� RI� DQDORJXH�
YDULDEOHV�WR�VSHFLILF�YDOXHV��

� � � 7DEOH��������
�
1RWH�WKDW�WKHUH�LV�QR�GLVWLQFWLRQ�EHWZHHQ�LQSXW�YDULDEOHV��UHDG�RQO\��DQG�RXWSXW�YDULDEOHV��UHDG�ZULWH���,Q�WKLV�ZD\�WKH�
NQRZOHGJH�DQG�PDQDJHPHQW�RI�WKH�GDWDEDVH�LV�HQWUXVWHG�WR�WKH�VXSHUYLVRU��$OVR�QRWH�WKDW�JLYHQ�WKH�JHQHUDO�VWUXFWXUH�RI�
WKH�V\VWHP��WKH�S&2��UHVSRQGV�WR�PRUH�WKDQ�RQH�0RGEXV�FRPPDQG�LQ�WKH�VDPH�ZD\��
�
7KH�SRVVLELOLW\�RI�D�7LPHRXW�RFFXUULQJ�LQ�WKH�UHVSRQVH�RI�WKH�S&2��WR�WKH�PDVWHU�PXVW�EH�KDQGOHG�DSSURSULDWHO\���
:KHQ�ZULWLQJ�WKH�YDULDEOHV��IXQFWLRQV����������������WKH�VXSHUYLVRU�PXVW�FKHFN��XVLQJ�WKH�VXFFHVVLYH�UHDG��IXQFWLRQV�������
�������WKDW�WKH�YDOXH�VHW�E\�WKH�SHULSKHUDOV�LV�WKH�VDPH�DV�WKDW�LQ�WKH�FRPPDQG��7KH�DSSOLFDWLRQ�VRIWZDUH�PXVW�WKHUHIRUH�
DOORZ�WKH�YDOXHV�RI�WKH�YDULDEOHV�LQ�TXHVWLRQ�WR�EH�VHQW�LQ�RUGHU�WR�EH�DEOH�WR�FKHFN�WKH�HIIHFWLYH�ZULWH�RI�VXFK�YDULDEOHV�
�$WRPV�5
,1�5
287���
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���� 0D[LPXP�GDWDEDVH��
7KH�PD[LPXP�QXPEHU�RI�YDULDEOHV�WUDQVPLWWDEOH�IURP�D�&DUHO�S&2��WR�D�0RGEXV�VXSHUYLVRU�LV��
�

9DULDEOH�W\SH� 0D[LPXP�QXPEHU�
GLJLWDO� ����
DQDORJLF� ����
LQWHJHU� ����

� 7DE��������
�
�
&RQFHUQLQJ�WKH�0RGEXV�WKH\�DUH��
�

9DULDEOH�W\SH� 0D[LPXP�QXPEHU�
GLJLWDO� ����

:25'�UHJLVWHU�� ����
� 7DE��������

�
:$51,1*6��
7KH�DQDORJ�DQG�LQWHJHU�YDULDEOHV�DUH�PDQDJHG�E\�WKH�0RGEXV�SURWRFRO�LQ�WKH�VDPH�PDQQHU�DV�:25'�UHJLVWHU��
7KH�DQDORJ��LQWHJHU�DQG�GLJLWDO�YDULDEOHV�ZLWK�DGGUHVV���DUH�QRW�KDQGOHG�E\�&DUHO�SHULSKHUDOV��
�

���� &RQVWUXFWLRQ�RI�D�0RGEXV�GDWDEDVH�IURP�D�&DUHO�GDWDEDVH�
7KH�FRQVWUXFWLRQ�RI�D�GDWDEDVH� WKDW�FDQ�EH�XVHG�E\�D�0RGEXV�VXSHUYLVRU�ZKLFK�KDQGOHV�D�&DUHO�S&2��SHULSKHUDO� LV�
SHUIRUPHG�DV�IROORZV��
• WKH� &DUHO� GLJLWDO� YDULDEOHV� DUH� WUDQVIHUUHG� ZLWK� WKHLU� DGGUHVVHV� WR� WKH�0RGEXV� GDWDEDVH�� DQG� DUH� UHDG�� DV� VHHQ�

SUHYLRXVO\��XVLQJ�FRPPDQGV���RU����
• WKH�&DUHO�DQDORJXH�YDULDEOHV�DUH�WUDQVIHUUHG�ZLWK�WKHLU�DGGUHVVHV�WR�WKH�0RGEXV�GDWDEDVH��DQG�DUH�UHDG��DV�VHHQ�

SUHYLRXVO\��XVLQJ�FRPPDQGV���RU����
• WKH�&DUHO�LQWHJHU�YDULDEOHV�DUH�HQFRGHG�ZLWK�WKH�DQDORJXH�YDULDEOHV�DQG�DUH�WKHQ�WUDQVIHUUHG��ZLWK�WKHLU�DGGUHVVHV�VXPPHG�

WR�WKH�RIIVHW������GHF����WR�WKH�0RGEXV�GDWDEDVH��DQG�DUH�DOVR�UHDG��DV�VHHQ�SUHYLRXVO\��XVLQJ�FRPPDQGV���RU����
�

7\SH�RI�&DUHO�YDULDEOH� &DUHO�$GGUHVV� 7\SH�RI�0RGEXV�YDULDEOH� 0RGEXV�$GGUHVV�
'LJLWDO� �� &RLO� ��
'LJLWDO� �� &RLO� ��
'LJLWDO� ����� ���� ����
'LJLWDO� ���� &RLO� ����
'LJLWDO� ���� &RLO� ����
� � � �
$QDORJXH� �� 5HJLVWHU� ��
$QDORJXH� �� 5HJLVWHU� ��
$QDORJXH� ���� ���� ����
$QDORJXH� ���� 5HJLVWHU� ����
$QDORJXH� ���� 5HJLVWHU� ����
� � � �
,QWHJHU� �� 5HJLVWHU� ����
,QWHJHU� �� 5HJLVWHU� ����
,QWHJHU� ���� ���� ����
,QWHJHU� ���� 5HJLVWHU� ����
,QWHJHU� ���� 5HJLVWHU� ����

7DEOH�������
�
:$51,1*6��
0RGEXV�$GGUHVV�UHIHUV�WR�WKH�DGGUHVV�UHFHLYHG�LQ�WKH�IUDPH�VHQW�E\�WKH�PDVWHU��
7KH�PHDQLQJ�� LQGH[� DQG� QHWZRUN� DYDLODELOLW\� RI� WKH� YDULDEOHV� GHSHQGV� RQ� WKH� DSSOLFDWLRQ� SURJUDP� LQVWDOOHG� RQ� WKH�
S&2���
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�

���� (UURU�FRGHV�
7KH�HUURU�PHVVDJHV�UHWXUQHG�E\�WKH�S&2��FRQIRUP�WR�WKH�0RGEXV�VSHFLILFDWLRQV��ZKLFK�HQYLVDJH�WKH�UHVHQGLQJ�RI�WKH�
IXQFWLRQ�FRGH�ZLWK�WKH�KLJKHU�YDOXH�ELW�VHW�WR���DQG�ZLWK�WKH�IROORZLQJ�E\WH�LQGLFDWLQJ�WKH�W\SH�RI�HUURU��
7KH�IROORZLQJ�FRPPDQGV�DUH�XVHG�LQ�WKH�S&2��SURJUDP��
�

(5525�&2'(�� '(6&5,37,21�
��� ,OOHJDO�)XQFWLRQ��
��� ,OOHJDO�'DWD�$GGUHVV�
��� ,OOHJDO�'DWD�9DOXH�

� 7DEOH��������
�
7KH�S&2ð�VHQGV�WKH�PHVVDJH�,//(*$/�)81&7,21��
• LI�WKH�PDVWHU�DWWHPSWV�WR�SHUIRUP�FRPPDQGV�ZLWK�FRGHV�RWKHU�WKDQ�WKRVH�HQYLVDJHG��
• LI�WKH�PDVWHU�DWWHPSWV�WR�SHUIRUP�D�PXOWLSOH�UHDGLQJ�RI�UHJLVWHUV��DQDORJXH�RU�LQWHJHU�YDULDEOHV��JUHDWHU�WKDQ�����LQ�

QXPEHU��
7KH�S&2ð�VHQGV�WKH�PHVVDJH�,//(*$/�'$7$�$''5(66��
• LI�WKH�PDVWHU�DWWHPSWV�WR�UHDG�D�FRLO��GLJLWDO�YDULDEOH��ZLWK�D�&DUHO�DGGUHVV�JUHDWHU�WKDQ������
• LI� WKH�PDVWHU�DWWHPSWV�WR�SHUIRUP�D�PXOWLSOH�ZULWH�RI�UHJLVWHUV��DQDORJXH�RU�LQWHJHU�YDULDEOHV��JUHDWHU�WKDQ�����LQ�

QXPEHU��
7KH�S&2ð�VHQGV�WKH�PHVVDJH�,//(*$/�'$7$�9$/8(��
• LI� WKH� PDVWHU� DWWHPSWV� WR� DFWLYDWH� D� FRLO� �GLJLWDO� YDULDEOH�� ZLWK� D� YDOXH� RWKHU� WKDQ� �[))���� RU� DOWHUQDWLYHO\� WR�

GHDFWLYDWH�LW�ZLWK�D�YDOXH�RWKHU�WKDQ����
�
7KH�ZULWH�RI�DQ�LQGLYLGXDO�UHJLVWHU�GRHV�QRW�LQYROYH�DQ\�SRVVLEOH�HUURU�PHVVDJHV��ZKHWKHU�WKLV�GRHVQ¶W�FRUUHVSRQG�WR�DQ�
DQDORJXH�RU�LQWHJHU�YDULDEOH�SUHVHQW�LQ�WKH�S&2ð��
7KH�S&2��VHQGV�WKH�UHJLVWHU�YDULDEOHV�QRW�SUHVHQW�LQ�WKH�S&2���LI�UHTXHVWHG�E\�WKH�VXSHUYLVRU��ZLWK�WKH�YDOXH����
,I�WKH�IUDPH�VHQW�E\�WKH�PDVWHU�KDV�D�ZURQJ�&5&��QR�HUURU�PHVVDJH�LV�VHQW�E\�WKH�S&2ð��
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��� S&2��VHWWLQJV�
��� 7KH�(DV\7RROV�GHYHORSPHQW�V\VWHP��YHUVLRQ�-XQH������RU�KLJKHU�LV�UHTXLUHG��

7KH�ODWHVW�YHUVLRQ�LV�DYDLODEOH�LQ�WKH�&DUHO�7RS8VHU�DUHD�RI�WKH�&DUHO�:(%�VLWH��
��� %,26�YHUVLRQ������RU�KLJKHU��

7KH�ODWHVW�YHUVLRQ�LV�DYDLODEOH�LQ�WKH�&DUHO�7RS8VHU�DUHD��DQG�LV�LQFOXGHG�LQ�WKH�(DV\7RROV�SDFNDJH��
��� ,I�WKH�FRPPXQLFDWLRQ�VWDQGDUG�WR�WKH�0RGEXV�QHWZRUN�LV�56�����WKHQ�WKH�56����VHULDO�ERDUG�IRU�S&2��LV�UHTXLUHG�

�&DUHO�FRGH�3&2���0'0����
��� ,I�WKH�FRPPXQLFDWLRQ�VWDQGDUG�WR�WKH�0RGEXV�QHWZRUN�LV�56�����WKHQ�WKH�56����VHULDO�ERDUG�IRU�S&2��LV�UHTXLUHG�

�&DUHO�FRGH�3&2����������
��� ,Q� WKH� DSSOLFDWLRQ� SURJUDP�PXVW� EH� DYDLODEOH� D� PHQ�� PDVN� IURP� ZKLFK� WKH� XVHU� FDQ� VHW� WKH� IROORZLQJ� V\VWHP�

YDULDEOHV��DV�GHVFULEHG�LQ�WDEOH��
�

6\VWHP�YDULDEOH� 9DOXH� 0HDQLQJ�
6(5,$/�B35272&2/� �� DFWLYDWHV�WKH�0RGEXV�SURWRFRO�LQ�WKH�S&2ð�
,'(17� Q� VHWV�WKH�DGGUHVV�µQ¶�IRU�WKH�S&2��LQ�WKH�0RGEXV�QHWZRUN�
,1,7B%$8'B639� �

��
��
��
��
��

VHWV�WKH�EDXGUDWH�RI�WKH�0RGEXV�QHWZRUN��
�����
�����
�����
�����
������

� � 7DEOH������
 

�
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