
$GGHQGXP�DQG�&RUUHFWLRQV�RI�WKH�+DUGZDUH�0DQXDO�+0������GUDIWY���
9HUVLRQ���KP������GUDIW9����FRUU�[����

�� 8$57�����FORFN�,I�FORFN�LQSXW�RXWSXW�6&.��6&.��LV�XVHG��VRPH�FRQIOLFWV�PD\�RFFXU��7KLV�SUREOHP�ZLOO�EH�IL[HG�ZLWK�0%��9���*�DQG�0%��)���*�YHUVLRQ�
���&$1�,QWHUIDFH�8QGHU�YHU\�FHUWDLQ�FLUFXPVWDQFHV��LW�SRVVLEO\�PD\�KDSSHQ�WKDW�WKH�&38�UHDGV�ZURQJ�GDWD�IURP�WKH�&$1�5$0�LI�WKH�&$1�0DFUR�LWVHOI�KDV�DFFHVV�WR�WKH�&$1�5$0�DV�ZHOO��7KLV�PD\�OHDG�WR�ZURQJ�&$1�GDWD�UHFHSWLRQ�RU�&38�UHJLVWHU�FRUUXSWLRQ��7KLV�SUREOHP�ZLOO�EH�IL[HG�LQ�0%��9���*�DQG�0%��)���*�YHUVLRQ�
7KH�IROORZLQJ�HQWULHV�FRQWDLQV�DOO�NQRZQ�HUURUV�RI�WKH�+DUGZDUH�0DQXDO�RI�0%������VHULHV�



&KDSWHU�����:DWFK�7LPHU
)LJXUH���������&RQILJXUDWLRQ�RI�WKH�:DWFK�7LPHU�&RQWURO�5HJLVWHU��:7&���3DJH�����

,QWHUYDO�WLPH:7&� :7&� :7&� 6XE�RVF��������.+]
� � � �����PV� � � ����PV
� � � ���PV� � � ���PV
� � � ���PV� � � �V� � � �V� � � �V

&KDSWHU����&$1
&KDSWHU��������%LW�7LPLQJ�5HJLVWHU��%75���SDJH�����
2OG�
)RU�FRUUHFW�RSHUDWLRQ��WKH�IROORZLQJ�FRQGLWLRQV�VKRXOG�EH�PHW�
%7�! ��7476(*��! �56-:����74
�76(*��! �GHOD\�WLPH
����56-:

����74��'DWD�SURFHVVLQJ�WLPH
���'HOD\�WLPH��7ZLFH�DV�ORQJ�DV�WKH�VXP�RI�WKH�EXV�SURSDJDWLRQ��LQSXW�FRPSDUDWRU�DQG�RXWSXW�GULYHU�GHOD\



1HZ�
)RU�FRUUHFW�RSHUDWLRQ�RI�WKH�&$1�FRQWUROOHU��WKH�IROORZLQJ�FRQGLWLRQV�VKRXOG�EH�PHW�
'HYLFHV�ZLWK��*��VXIIL[�

)RU���� �36&�� ����76(*��! ��7476(*��! �56-:76(*��! ��7476(*��! �56-:
)RU�36&  ���76(*��! ��7476(*��! ��7476(*��! �56-:

'HYLFHV�ZLWKRXW��*��VXIIL[�
)RU���� �36&�� ����76(*��! �56-:76(*��! �56-:����74
)RU�36&� ���76(*��! ��7476(*��! �56-:����74

,Q�RUGHU�WR�PHHW�WKH�%LW�7LPLQJ�UHTXLUHPHQWV�GHILQHG�LQ�WKH�&$1�6SHFLILFDWLRQ��DGGLWLRQDO�FRQGLWLRQV�KDYH�WR�EH�PHW��H�J��WKH�SURSDJDWLRQ�GHOD\�KDV�WR�EH�FRQVLGHUHG�



&KDSWHU���8$57��
����2YHUYLHZ�RI�8$57���SDJH�����
,Q�WKH�GHVFULSWLRQ��������0XOWLSURFHVVRU�PRGH� LV�RQO\�DYDLODEOH�IRU�WKH�PDVWHU�V\VWHP�
,Q�WKH�WDEOH�������
2OG�
7UDQVIHU�PRGH���FORFN�V\QFKURQRXV��XVLQJ�VWDUW�DQG�VWRS�ELWV�
1HZ�
7UDQVIHU�0RGH��FORFN�V\QFKURQRXV
&KDSWHU�����8DUW���S������
7KHUH�LV�D�W\SR�LQ�WKH�WDEOH���������µIXQFWLRQ�RI�HDFK�ELW�RI�VWDWXV�UHJLVWHU����665��¶��)RU�WKH�ELWV�3(��25(�DQG�)5(�LW�LV�PHQWLRQHG�WKDW�WR�FOHDU�WKLV�ELWV�WKH�5)&�ELW�LQ�WKH�605��UHJLVWHU�KDV�WR�EH�VHW�WR�µ�¶��
&RUUHFWLRQ�
7KH�5(&�ELW�LQ�WKH�6&5��UHJLVWHU�KDV�WR�EH�VHW�
&KDSWHU�������ELW�,�2�7LPHU
7KH�)57�7LPHU�&RQWURO�6WDWXV�UHJLVWHU�LQFOXGHV���FORFN�VHOHFW�ELWV��&/.���&/.���&/.���7KHVH�FORFN�VHOHFWLRQ�ELWV�HQDEOH�RQH�RI�HLJKW�FORFN�VRXUFHV�WR�EH�VHOHFWHG�
2OG� 7KH����ELW�IUHH�UXQ�WLPHU�FRQVLVWV�RI�D����ELW�XS�FRXQWHU��FRQWURO�UHJLVWHU�DQG�SUHVFDOHU��7KH�YDOXHV�RXWSXW�IURP�WKLV�WLPHU�FRXQWHU�DUH�XVHG�DV�WKH�EDVH�WLPHU�IRU�LQSXW�FDSWXUH���)RXU�FRXQWHU�FORFNV�DUH�DYDLODEOH�,QWHUQDO�FORFN��I����I�����I�����I����



6KRXOG�EH�UHSODFHG�ZLWK�7KH����ELW�IUHH�UXQ�WLPHU�FRQVLVWV�RI�D����ELW�XS�FRXQWHU��FRQWURO�UHJLVWHU�DQG�SUHVFDOHU��7KH�YDOXHV�RXWSXW�IURP�WKLV�WLPHU�FRXQWHU�DUH�XVHG�DV�WKH�EDVH�WLPHU�IRU�LQSXW�FDSWXUH���(LJKW�FRXQWHU�FORFNV�DUH�DYDLODEOH�,QWHUQDO�FORFN��II��II����II����II����II�����II�����II�����II����
&KDSWHU����,QWHUUXSWV
&KDSWHU��������+DUGZDUH�,QWHUUXSWV��SDJH����
,QWHUUXSW�KDQGOLQJ�WLPH�
LQFRUUHFW�IRUPXOD��
2OG�
,  ����������=
,  ����������=
1HZ�
,  ��������
�=
,  ��������
�=



3RZHU�2Q���3RUW�EHKDYLRXU:KHQ�WKH�H[WHUQDO�UHVHW��567;��LV�QRW�DVVHUWHG�GXULQJ�3RZHU�2Q��SLQV�RQ�SRUW���DQG���ZLOO�EH�LQ�DQ�XQGHILQHG�VWDWH��3LQV�RQ�SRUW������������DQG���HQWHU�+LJK�=�XSRQ�3RZHU�RQ�UHVHW�7R�PDNH�VXUH�WKDW�DOO�SRUWV�DUH�+LJK�=��WKH�H[WHUQDO�UHVHW�567;�PXVW�EH�NHSW�DVVHUWHG�IRU�WKH�HQWLUH�SRZHU�RQ�UHVHW�SHULRG�,I�WKH�H[WHUQDO�UHVHW�JHWV�GLVDVVHUWHG�GXULQJ�WKH�SRZHU�RQ�UHVHW�SHULRG��WKH�SLQV�RQ�SRUW���DQG���ZLOO�EHFRPH�XQGHILQHG�
2XWSXW�³XQNQRZQ�YDOXH´ ��ZKHQ�WKH�SRZHU�VXSSO\�LV�WXUQHG�RQ�,I�)�0&���/;�LV�XVHG��1RWH��2XWSXW�³XQNQRZQ�YDOXH´ RI�SLQ����WR�SLQ���DQG�SLQ����WR�SLQ����WHUPLQDO��ZKHQ�WKH�SRZHU�VXSSO\�,V�WXUQHG�RQ�3LQ����WR�SLQ����DQG�SLQ����WR�SLQ����WHUPLQDO�EHFRPH�³XQNQRZQ�YDOXH´ �RXWSXW�³+´��³/´ OHYHO�RU�RXWSXW�³+L�]´ ��XQGHU�³SRZHU�RQ�UHVHW´ �VWDELOL]HG�WLPHV���•• 
�RVFLOODWLRQ�FORFN�IUHTXHQF\��RI�FODPSLQJ�FLUFXLW�IRU�LQWHUQDO�SRZHU�VXSSO\���ZKHQ�WKH�SRZHU�VXSSO\�LV�WXUQHG�RQ��DQG�ZKHQ�³SRZHU�RQ�UHVHW´ IXQFWLRQ�RSHUDWHV�DQG�567;�WHUPLQDO�LV�³+´ OHYHO�,I�\RX�ZDQW�WR�RXWSXW�³+L�]´ XQGHU�³SRZHU�RQ�UHVHW´��LW�LV�DSSOLHG�UHVHW�LQSXW�³ ³/´ OHYHO�³ IURP�H[WHUQDO�DQG�VR�SLQ����WR�SLQ����DQG�SLQ����WR�SLQ����WHUPLQDO�EHFRPH�³+L�]´ FRQGLWLRQ�GXULQJ�WKH�WLPH�,W�VKRZV�WLPLQJ�FKDUW�LQ�GHWDLO�WKH�QH[W�SDJH�1RWH�7KLV�ZRUNDURXQG�ZLOO�ZRUN�IRU�0RGH�SLQ�VHWWLQJ������6LQJOH�FKLS��,QWHUQDO�520�H[WHUQDO�EXV��������%XUQB,Q�520��������(3520�PRGH�



8QGHU�³SRZHU�RQ�UHVHW´ ��� 
�RVFLOODWLRQ�FORFN�IUHTXHQF\������PV�LQ�FDVH�RI�RVFLOODWLRQ�FORFN�IUHTXHQF\  ���0+]�
:DLWLQJ�WLPH�WR�EH�VWDELOL]HG�RVFLOODWLRQ���� �� 
�RVFLOODWLRQ�FORFN�IUHTXHQF\��������PV�LQ�FDVH�RI�RVFLOODWLRQ�FORFN�IUHTXHQF\  ���0+]�

9FF��SRZHU�VXSSO\�WHUPLQDO�
³SRZHU�RQ�UHVHW´ VLJQDO� �
567;��H[WHUQDO�DV\QFKURQRXV�UHVHW�VLJQDO567��,QWHUQDO�UHVHW��VLJQDO� �
0&/.��PDLQ�FORFN��VLJQDO�
,QWHUQDO�RSHUDWLRQ�FORFN�VLJQDO� �
2XWSXW�SRUW�����

+RZ�WR�RXWSXW�³+L�]´ XQGHU�³SRZHU�RQ�UHVHW´

567;��H[WHUQDO�DV\QFKURQRXV�UHVHW�VLJQDO2XWSXW�SRUW�����
7LPLQJ�FKDUW

8QGHU�³SRZHU�RQ�UHVHW´:DLWLQJ�WLPH�WR�EH�VWDELOL]HG�RVFLOODWLRQ

RXWSXW�³XQNQRZQ�YDOXH́ +L�]

3URJUDP�RSHUDWLRQ�IURP�QRZ�RQ�

+L�]

,QSXW�H[WHUQDO�UHVHW�RYHU�‚Q‚P‚V
�RVFLOODWLRQ�FORFN�IUHTXHQF\



&KDSWHU����,QWHUUXSWV�DQG�(,,26�)XQFWLRQ)LJXUH�����������,QWHUUXSW�&RQWURO�5HJLVWHUV��S������
%LWV���DQG����6��DQG�6��DUH�UHDG�2QO\�ELWV�5�:��5HDG�ZULWH5��:ULWH�RQO\� ��1RW�XVHG;��8QGHILQHG��,QLWLDO�YDOXH7KH�DERYH�LV�LQFRUUHFW�DQG�VKRXOG�UHDG�5�:��5HDG�ZULWH5��5HDG�RQO\� ��1RW�XVHG;��8QGHILQHG��,QLWLDO�YDOXH

5HJLVWHU�,&&6�([WHQGHG�,QWHOOLJHQW�,2�6HUYLFH�6WDWXV�UHJLVWHU%LW����,&&6B,)�VKRXOG�UHDG�$IWHU�GDWD�WUDQVIHU��WKH�EXIIHU�DGGUHVV�SRLQWHU�LV�QRW�XSGDWHG�� ,2$�XSGDWH�IL[HG�VHOHFWLRQ�ELW� $IWHU�GDWD�WUDQVIHU��WKH�,�2�UHJLVWHU�DGGUHVV�SRLQWHU�LV�XSGDWHG���
��
&KDSWHU����6HWWLQJ�D�PRGH

)LJXUH��������&RUUHVSRQGHQFH�EHWZHHQ�DFFHVV�DUHDV�DQG�SK\VLFDO�DGGUHVVHV�LQ�GLIIHUHQW�PRGHV��SDJH�����
ZURQJ�DGGUHVV�IRU�ORZHU�H[WHUQDO�EXV�DUHD�PHQWLRQHG�
ROG�
����))K
����))K
1HZ��
����))K
������



&KDSWHU��������'HWDLOHG�5HJLVWHU�6HWWLQJV��SDJH����
>ELW����@�/05���/05�
2OG�
7KHVH�ELWV�GHWHUPLQH�WKH�DXWRPDWLF�ZDLW�IXQFWLRQ�IRU�H[WHUQDO�DFFHVV�WR�WKH�DUHD�������K�WR��)))))K���������K�WR��))))))K�IRU�0%��9����
1HZ�
7KHVH�ELWV�GHWHUPLQH WKH�DXWRPDWLF�ZDLW�IXQFWLRQ�IRU�H[WHUQDO�DFFHVV�WR�WKH�DUHD�������K�WR��)))))K���������K�WR��))))))K�IRU�0%��9����
����%XV�&RQWURO�VHOHFW�5HJLVWHU��SDJH����
>ELW��@�/0%6
ROG�
,Q����ELW�H[WHUQDO�DUHD�GDWD�EXV�PRGH��WKLV�ELW�FRQWUROV�WKH�EXV�VL]H�IRU�H[WHUQDO�DFFHVV�WR�WKH�DUHD�������K�WR��)))))K���������K�WR��))))))K�IRU�0%��9����
1HZ�,Q����ELW�H[WHUQDO�DUHD�GDWD�EXV�PRGH��WKLV�ELW�FRQWUROV�WKH�EXV�VL]H�IRU�H[WHUQDO�DFFHVV�WR�WKH�DUHD�������K�WR��)))))K���������K�WR��))))))K�IRU�0%��9����
&KDSWHU ��&ORFNV�
&KDSWHU�����&ORFNV��SDJH����
7KH�PD[��RVFLOODWLRQ�FORFN�LV���0+]�
2OG�
1RWH$OWKRXJK�DQ�RVFLOODWLRQ�FORFN�RI���0+]�WR����0+]�FDQ�EH�JHQHUDWHG�ZKHQ�WKH�RSHUDWLQJ�YROWDJH�LV���9��WKH�PD[LPXP�RSHUDWLQJ�IUHTXHQF\�IRU�WKH�&38�DQG�SHULSKHUDO�IXQFWLRQV�LV����0+]��«



&RUUHFWLRQ�
1RWH$OWKRXJK�DQ�RVFLOODWLRQ�FORFN�RI���0+]�WR����0+]�FDQ�EH�JHQHUDWHG�ZKHQ�WKH�RSHUDWLQJ�YROWDJH�LV���9��WKH�PD[LPXP�RSHUDWLQJ�IUHTXHQF\�IRU�WKH�&38�DQG�SHULSKHUDO�IXQFWLRQV�LV����0+]��«

������������PVW)XMLWVX�0LFURHOHFWURQLFV�*PE+
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