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1RWH�WR�XVHUV�RI�V\VWHPV�LQFOXGLQJ�WKH�'63������������������������������������������������������������
,QWURGXFWLRQ �������������������������������������������������������������������������������������������������������������
'LVWULEXWLRQ ��������������������������������������������������������������������������������������������������������������
,QVWDOODWLRQ���������������������������������������������������������������������������������������������������������������
8VDJH���*HQHUDO�,QIRUPDWLRQ �����������������������������������������������������������������������������������
8VDJH���0LFURVRIW�&����� ����������������������������������������������������������������������������������������
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0,6& ��

DSBVHWXS ����������������������������������������������������������������������������������������������������������������
DSBWHDUGRZQ ����������������������������������������������������������������������������������������������������������
DSBUHVHW �����������������������������������������������������������������������������������������������������������������
DSBH[LVW������������������������������������������������������������������������������������������������������������������
DSBJHWBHUUFRGH������������������������������������������������������������������������������������������������������
DSBDQ\BUHDG\ ��������������������������������������������������������������������������������������������������������
DSBUHDGBE\WH ���������������������������������������������������������������������������������������������������������
DSBZULWHBE\WH���������������������������������������������������������������������������������������������������������
VWDUWBORQJWLPHU �������������������������������������������������������������������������������������������������������
IUHDGBORQJWLPHU ������������������������������������������������������������������������������������������������������
IGHOD\ ���������������������������������������������������������������������������������������������������������������������

*(1 ��

JHQBVHOHFW��������������������������������������������������������������������������������������������������������������
JHQBLQLW ������������������������������������������������������������������������������������������������������������������
JHQBUHVWRUH������������������������������������������������������������������������������������������������������������
JHQBH[LVW����������������������������������������������������������������������������������������������������������������
JHQBDXWRFDO �����������������������������������������������������������������������������������������������������������
JHQBIUHTFDO ������������������������������������������������������������������������������������������������������������
JHQBPRQLWRUBD �������������������������������������������������������������������������������������������������������
JHQBPRQLWRUBE �������������������������������������������������������������������������������������������������������
JHQBWULJJHU�������������������������������������������������������������������������������������������������������������
JHQBUG\BIUHT����������������������������������������������������������������������������������������������������������
JHQBUHDGBIUHT��������������������������������������������������������������������������������������������������������
JHQBUHDGBLOLPLW �������������������������������������������������������������������������������������������������������
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JHQBUHDGBVHWWOHG ���������������������������������������������������������������������������������������������������
JHQBUHDGBVWDWXV ����������������������������������������������������������������������������������������������������
JHQBUHDGBV\QF�������������������������������������������������������������������������������������������������������
JHQBVHWBDPS ���������������������������������������������������������������������������������������������������������
JHQBVHWBEDO �����������������������������������������������������������������������������������������������������������
JHQBVHWBELQWHUYDO ���������������������������������������������������������������������������������������������������
JHQBVHWBERIIOYO �������������������������������������������������������������������������������������������������������
JHQBVHWBERQ ����������������������������������������������������������������������������������������������������������
JHQBVHWBEPRGH �����������������������������������������������������������������������������������������������������
JHQBVHWBFPRGH �����������������������������������������������������������������������������������������������������
JHQBVHWBIUHT ����������������������������������������������������������������������������������������������������������
JHQBVHWBJQG ����������������������������������������������������������������������������������������������������������
JHQBVHWBLPIUHT ������������������������������������������������������������������������������������������������������
JHQBVHWBPRGH �������������������������������������������������������������������������������������������������������
JHQBVHWBQW\SH �������������������������������������������������������������������������������������������������������
JHQBVHWBRXWBD �������������������������������������������������������������������������������������������������������
JHQBVHWBRXWBE �������������������������������������������������������������������������������������������������������
JHQBVHWBSRODULW\�����������������������������������������������������������������������������������������������������
JHQBVHWB]RXW ���������������������������������������������������������������������������������������������������������

/9) ��

OYIBVHOHFW ����������������������������������������������������������������������������������������������������������������
OYIBLQLW���������������������������������������������������������������������������������������������������������������������
OYIBUHVWRUH ��������������������������������������������������������������������������������������������������������������
OYIBH[LVW ������������������������������������������������������������������������������������������������������������������
OYIBFKDQQHO �������������������������������������������������������������������������������������������������������������
OYIBPHDVXUH �����������������������������������������������������������������������������������������������������������
OYIBPRQLWRUBD ���������������������������������������������������������������������������������������������������������
OYIBPRQLWRUBE ���������������������������������������������������������������������������������������������������������
OYIBWULJJHU ���������������������������������������������������������������������������������������������������������������
OYIBUDQJHBORFN ��������������������������������������������������������������������������������������������������������
OYIBUDQJHBUHOHDVH���������������������������������������������������������������������������������������������������
OYIBUG\BESEUIUHT �����������������������������������������������������������������������������������������������������
OYIBUG\BIUHT ������������������������������������������������������������������������������������������������������������
OYIBUG\BLQYROWV ��������������������������������������������������������������������������������������������������������
OYIBUG\BPHDVXUH�����������������������������������������������������������������������������������������������������
OYIBUG\BSKDVH���������������������������������������������������������������������������������������������������������
OYIBUG\BSRODULW\ �������������������������������������������������������������������������������������������������������
OYIBUHDGBESEUIUHT ���������������������������������������������������������������������������������������������������
OYIBUHDGBIUHT ����������������������������������������������������������������������������������������������������������
OYIBUHDGBJDLQUDQJH ������������������������������������������������������������������������������������������������
OYIBUHDGBLQUDQJHBD ������������������������������������������������������������������������������������������������
OYIBUHDGBLQUDQJHBE ������������������������������������������������������������������������������������������������
OYIBUHDGBLQYROWV ������������������������������������������������������������������������������������������������������
OYIBUHDGBPHDVUDQJH ����������������������������������������������������������������������������������������������
OYIBUHDGBPRGH �������������������������������������������������������������������������������������������������������
OYIBUHDGBSKDVH�������������������������������������������������������������������������������������������������������
OYIBUHDGBKLSKDVH ����������������������������������������������������������������������������������������������������
OYIBUHDGBSRODULW\ �����������������������������������������������������������������������������������������������������
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OYIBUHDGBWHUPBD �����������������������������������������������������������������������������������������������������
OYIBUHDGBWHUPBE �����������������������������������������������������������������������������������������������������
OYIBVHWBESEUIUHT �����������������������������������������������������������������������������������������������������
OYIBVHWBGHWHFWRU������������������������������������������������������������������������������������������������������
OYIBVHWBGHWVSHHG ����������������������������������������������������������������������������������������������������
OYIBVHWBLQGHWVSHHG �������������������������������������������������������������������������������������������������
OYIBVHWBJDLQUDQJH���������������������������������������������������������������������������������������������������
OYIBVHWBKLSDVV ��������������������������������������������������������������������������������������������������������
OYIBVHWBLQUDQJHBD���������������������������������������������������������������������������������������������������
OYIBVHWBLQUDQJHBE���������������������������������������������������������������������������������������������������
OYIBVHWBORSDVV �������������������������������������������������������������������������������������������������������
OYIBVHWBPHDVUDWH���������������������������������������������������������������������������������������������������
OYIBVHWBPRGH���������������������������������������������������������������������������������������������������������
OYIBVHWBSKDVH ��������������������������������������������������������������������������������������������������������
OYIBVHWBUHVSRQVH ���������������������������������������������������������������������������������������������������
OYIBVHWBWHUPBD ������������������������������������������������������������������������������������������������������
OYIBVHWBWHUPBE ������������������������������������������������������������������������������������������������������
OYIBVHWBZHLJKW �������������������������������������������������������������������������������������������������������
OYIBVHWBZIZHLJKW ����������������������������������������������������������������������������������������������������

'86 ���

'HOD\�8QWLO�6HWWOHG�)XQFWLRQV�2YHUYLHZ�����������������������������������������������������������������
6HWWOLQJ�$OJRULWKP�'HVFULSWLRQ �������������������������������������������������������������������������������
GXVBLQLW������������������������������������������������������������������������������������������������������������������
GXVBUHDG ���������������������������������������������������������������������������������������������������������������
GXVBUHDGBVWUXFW ����������������������������������������������������������������������������������������������������
GXVBFOHDU ��������������������������������������������������������������������������������������������������������������
GXVBSKDVHBFOHDU ���������������������������������������������������������������������������������������������������
GXVBSRODULW\�����������������������������������������������������������������������������������������������������������
GXVBVHWBDPSOWRO ����������������������������������������������������������������������������������������������������
GXVBVHWBWKGWRO�������������������������������������������������������������������������������������������������������
GXVBVHWBLPGWRO ������������������������������������������������������������������������������������������������������
GXVBVHWBZIWRO ��������������������������������������������������������������������������������������������������������
GXVBVHWBLQYROWVWRO��������������������������������������������������������������������������������������������������
GXVBVHWBIUHTWRO �����������������������������������������������������������������������������������������������������
GXVBVHWBGFYWRO ������������������������������������������������������������������������������������������������������
GXVBVHWBRKPWRO�����������������������������������������������������������������������������������������������������
GXVBVHWBGLQWRO �������������������������������������������������������������������������������������������������������
GXVBVHWBGVS�WRO ����������������������������������������������������������������������������������������������������
GXVBVHWBGVS�WRO ����������������������������������������������������������������������������������������������������
GXVBVHWBGVS�WRO ����������������������������������������������������������������������������������������������������
GXVBVHWBGVS�WRO ����������������������������������������������������������������������������������������������������
GXVBVHWBDPSOIORRU �������������������������������������������������������������������������������������������������
GXVBVHWBWKGIORRU ���������������������������������������������������������������������������������������������������
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PRGXOHV�KDV�QRW�FKDQJHG�

6LQFH�WKH�ODVW�UHYLVLRQ��WKH�WRWDO�FRGH�VL]H�KDV�JURZQ�VXEVWDQWLDOO\

DQG�WKH�OLEUDULHV�QRZ�RQO\�VXSSRUW�0LFURVRIW�&�LQ�WKH�0HGLXP�DQG

/DUJH�PRGHOV���XVH�RI�VPDOO�FRGH�PRGHOV�LV�QR�ORQJHU�SUDFWLFDO��

4XLFN&�LV�QRW�VXSSRUWHG�

%HFDXVH�WKH�'63�XVHV�WKH�ILOH�KDQGOLQJ�IXQFWLRQV�RI�WKH�&�VWDQGDUG

OLEUDU\��RWKHU�ODQJXDJHV�DUH�QRW�VXSSRUWHG�

,W�LV�UHFRPPHQGHG�WKDW�\RX�XSJUDGH�WR�WKLV�YHUVLRQ�21/<�LI�\RX�DUH

XVLQJ�WKH�'63�PRGXOH

0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH
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127(�72�86(56�2)�6<67(06�,1&/8',1*�7+(�'63

7KH�'63�LV�WKH�PRVW�FRPSOLFDWHG�RI�WKH�6\VWHP�2QH�PRGXOHV�

3URJUDPPLQJ�WKH�'63�WKHUHIRUH�LQYROYHV�PRUH�HIIRUW�WKDQ�IRU�DQ\

RI�WKH�RWKHU�PRGXOHV�

7KLV�PDQXDO�GRHV�QRW�DWWHPSW�WR�GHVFULEH�WKH�DUFKLWHFWXUH�RI�WKH

'63�KDUGZDUH���,W�LV�HVVHQWLDO�WKDW�WKH�$XGLR�3UHFLVLRQ�'63�8VHU
V

0DQXDO�EH�UHDG�DQG�XQGHUVWRRG�EHIRUH�DWWHPSWLQJ�WR�SURJUDP�WKH

'63�

,W�DOVR�KLJKO\�UHFRPPHQGHG�WKDW�QHZ�WHVW�VHWXSV�EH�GHVLJQHG�DQG

YHULILHG�XVLQJ�WKH�6��(;(�VRIWZDUH�LQFOXGHG�ZLWK�6\VWHP�2QH�

1RWH�WKDW�VLQFH�WKH�ODVW�UHYLVLRQ��WKH�WRWDO�FRGH�VL]H�KDV�JURZQ

VXEVWDQWLDOO\�DQG�WKH�OLEUDULHV�QRZ�RQO\�VXSSRUW�0LFURVRIW�&�LQ�WKH

0HGLXP�DQG�/DUJH�PRGHOV���XVH�RI�VPDOO�FRGH�PRGHOV�LV�QR�ORQJHU

SUDFWLFDO����4XLFN&�LV�QRW�VXSSRUWHG�

%HFDXVH�WKH�'63�XVHV�WKH�ILOH�KDQGOLQJ�IXQFWLRQV�RI�WKH�&�VWDQGDUG

OLEUDU\��RWKHU�ODQJXDJHV�DUH�QRW�VXSSRUWHG�
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,1752���

,1752'8&7,21

7KLV�LV�D�UHIHUHQFH�PDQXDO�IRU�SURJUDPPHUV�XVLQJ�WKH�$XGLR�3UHFLVLRQ�6\VWHP

2QH�&�ODQJXDJH�OLEUDULHV���7KHVH�OLEUDULHV�FRQWDLQ�IXQFWLRQV�IRU�VXSSRUW�RI�WKH

6\VWHP�2QH�KDUGZDUH�

7KLV�PDQXDO�DVVXPHV�WKDW�\RX�DUH�IDPLOLDU�ZLWK�6\VWHP�2QH�RSHUDWLRQ��\RXU

SURJUDPPLQJ�ODQJXDJH��LWV�FRPSLOHU��DQG�ZLWK�06�'26�

7KH�6\VWHP�2QH�)XQFWLRQ�/LEUDULHV�FRQWDLQ�RYHU�����IXQFWLRQV�SURYLGLQJ

FRPSOHWH�FRQWURO�RYHU�WKH�6\VWHP�2QH�KDUGZDUH���7KH�IXQFWLRQV�LQFOXGH�KDUGZDUH

VHWWLQJV��UHDGLQJV��WULJJHUV���UHDGLQJ�UHDG\��TXHULHV��DQG�VWDWXV�TXHULHV���$OVR

LQFOXGHG�LV�D�VRSKLVWLFDWHG�VHWWOLQJ�DOJRULWKP�DQG�WKH�IXQFWLRQV�WR�FRQWURO�LW���7KLV

DOJRULWKP�DOORZV�WKH�VLPXOWDQHRXV�VHWWOLQJ�RI�WKH�YDULRXV�GLIIHUHQW�UHDGLQJV

DYDLODEOH�IURP�WKH�KDUGZDUH��WKXV�PDNLQJ�TXDOLW\�GDWD�HDV\�WR�REWDLQ�

7KH�OLEUDULHV�GR�QRW�LQFOXGH�JUDSKLFV�RU�VXSSRUW�56�������UHPRWH��LQVWUXPHQWV�

FRPPXQLFDWLRQV�

7KH�IXQFWLRQV�DUH�FRQWDLQHG�LQ�OLEUDULHV���7KH�VWDQGDUG�PHPRU\�PRGHOV�DUH

LQFOXGHG�DQG��VSHFLILFDOO\�VXSSRUW�WKH�IROORZLQJ�FRPSLOHUV�

0LFURVRIW�&�&RPSLOHU�9HUVLRQ�����

,QIRUPDWLRQ�PRUH�XS�WR�GDWH�WKDQ�LV�LQ�WKLV�SULQWHG�PDQXDO�PD\�EH�FRQWDLQHG�LQ�WKH

ILOH�5($'0(�'2&�RQ�WKH�GLVWULEXWLRQ�GLVNHWWHV�
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',675,%87,21

<RX�VKRXOG�ILQG�WKH�IROORZLQJ�ILOHV�RQ�\RXU�GLVWULEXWLRQ�GLVNHWWH�

)LOHV 'HVFULSWLRQ

',6.���

5($'0(�'2& 0RVW�XS�WR�GDWH�LQIRUPDWLRQ

0$.(B$3�%$7 %DWFK�ILOH�WR�FRPSLOH�	�OLQN�ZLWK�0LFURVRIW�&

$3�+ +HDGHU�WR�EH�LQFOXGHG�ZLWK�DOO�&�SURJUDPV

�3OHDVH�UHDG�WKLV�KHDGHU�

$3'63�+ +HDGHU�IRU�&�SURJUDPV�WKDW�XVH�WKH�'63

�3OHDVH�UHDG�WKLV�KHDGHU�

0/,%B$3�/,% 0LFURVRIW�PHGLXP�PRGHO�OLEUDU\

//,%B$3�/,% 0LFURVRIW�ODUJH�PRGHO�OLEUDU\

6$03/(��& $�VLPSOH�IUHTXHQF\�VZHHS

6$03/(��& $�VZHHS�ZLWK�OLPLWV�DGGHG

6$03))7*�& 6DPSOH�XVLQJ�))7*(1�'63

6$03)$67�& 6DPSOH�XVLQJ�)$67(67�'63�DQG�,62���:$9

6$03))76�& 6DPSOH�XVLQJ�))76/,'(�'63

6$03*(1$�& 6DPSOH�XVLQJ�*(1$1/5�'63

6$03+$50�& 6DPSOH�XVLQJ�+$5021,&�'63

�7KH��'63�DQG��:$9�ILOHV�DUH�LQFOXGHG�ZLWK�DOO�'63�YHUVLRQV�RI�6\VWHP�2QH�
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,1752���

,167$//$7,21

7KHUH�LV�QR�IRUPDO�LQVWDOODWLRQ�SURFHGXUH�LQFOXGHG�RQ�WKH�GLVWULEXWLRQ�GLVNHWWHV�

,QVWDOODWLRQ�LV�DFFRPSOLVKHG�E\�VLPSO\�FRS\LQJ�WKH�ILOHV�\RX�ZLOO�EH�XVLQJ�RQWR

\RXU�KDUG�RU�IORSS\�GLVN�

7KH��%$7�ILOH�RQ�WKH�GLVWULEXWLRQ�GLVN�DVVXPHV�WKDW�WKH�OLEUDULHV�DUH�LQ�\RXU

FXUUHQW�ZRUNLQJ�GLUHFWRU\�DQG�WKDW�D�3$7+�LV�VSHFLILHG�WR�WKH�FRPSLOHUV�

86$*(���*(1(5$/�,1)250$7,21

7KHUH�DUH�WZR�IXQFWLRQV�WKDW�PXVW�DOZD\V�EH�FDOOHG�LQ�DQ\�SURJUDP�XVLQJ�WKH

6\VWHP�2QH�OLEUDU\�

)LUVW��EHIRUH�DQ\�RWKHU�IXQFWLRQV�DUH�FDOOHG��WKH�6\VWHP�2QH�OLEUDU\�PXVW�EH

LQLWLDOL]HG�ZLWK�D�FDOO�WR�DSBVHWXS�

6HFRQG��DW�WKH�HQG�RI�WKH�SURJUDP��DSBWHDUGRZQ�PXVW�EH�FDOOHG�WR�UHVHW�WKH�6\VWHP

2QH�KDUGZDUH�DQG�PRVW�LPSRUWDQWO\��WR�UHPRYH�LQWHUUXSW�YHFWRUV�WKDW�DUH�LQVWDOOHG

E\�DSBVHWXS�

%HVLGHV�LQLWLDOL]LQJ�WKH�KDUGZDUH�VHWWLQJV���DSBVHWXS�PRGLILHV�WKH

WLPHU�LQWHUUXSW�YHFWRU�,17����7KLV�YHFWRU�PXVW�EH�UHVWRUHG�DW

SURJUDP�H[LW�XVLQJ�WKH�DSBWHDUGRZQ�IXQFWLRQ�

)DLOXUH�WR�FDOO�DSBWHDUGRZQ�DW�SURJUDP�H[LW�ZLOO�XVXDOO\�UHVXOW�LQ�D

V\VWHP�FUDVK�

7KH�EHVW�ZD\�WR�JXDUDQWHH�WKDW�DSBWHDUGRZQ�LV�FDOOHG�LV�WR�SODFH�H[SOLFLW�FDOOV�DW�DOO

REYLRXV�SURJUDP�H[LW�SRLQWV�DQG�WR�XVH�WKH�ODQJXDJH�IDFLOLWLHV�DYDLODEOH�WR�WUDS

DEQRUPDO�H[LWV�

&21752/�%5($.�H[LWV�DUH�WUDSSHG�ZLWK�WKH�VLJQDO�IXQFWLRQ�

2WKHU�QRQ�REYLRXV�SURJUDP�H[LW�SDWKV�WKDW�PD\�EH�SRVVLEOH�DUH�PDWK�HUURUV�DQG

VWDFN�RYHUIORZV���0DWK�HUURUV�PD\�EH�KDQGOHG�XVLQJ�WKH�BFRQWURO���IXQFWLRQ�

6WDFN�RYHUIORZV�FDQ�RQO\�EH�DYRLGHG�E\�PDNLQJ�VXUH�VXIILFLHQW�VWDFN�VSDFH�LV

DOORFDWHG�GXULQJ�WKH�OLQNLQJ�SKDVH�

$OVR��EH�VXUH�WR�LQFOXGH�WKH�$XGLR�3UHFLVLRQ�KHDGHU�ILOHV�LQ�\RXU�SURJUDP����$3�+

DQG�$3'63�+����7KHVH�KHDGHUV�LQFOXGH�WKH�SURSHU�IXQFWLRQ�GHFODUDWLRQV�LQVXULQJ

WKDW�WKH�FRUUHFW�DUJXPHQW�W\SHV�DUH�SDVVHG�DQG�UHWXUQHG���7KH\�DOVR�LQFOXGH

�GHILQHV�WKDW�PDNH�SURJUDPPLQJ�6\VWHP�2QH�PXFK�HDVLHU�

$�VDPSOH�SURJUDP�VNHOHWRQ�PLJKW�DSSHDU�DV�IROORZV�
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�LQFOXGH��VWGLR�K!
�LQFOXGH��VLJQDO�K!
�LQFOXGH��IORDW�K! ��IRU�BFRQWURO���GHFODUDWLRQV

�
�LQFOXGH��DS�K�
�LQFOXGH��DSGVS�K� ��LI�'63�PRGXOH�LV�XVHG �

PDLQ��
^

H[WHUQ�LQW�XVHUBEUHDN���

VLJQDO�6,*,17��XVHUBEUHDN�� ��LQVWDOO�EUHDN�KDQGOHU �
BFRQWURO����0&:B(0��0&:B(0�� ��PDVN�IORDWLQJ�SRLQW

H[FHSWLRQV �

DSBVHWXS��� ��LQLWLDOL]H�6\VWHP�2QH �

LI���DSBH[LVW���__��JHQBH[LVW���__��OYIBH[LVW���__
�GVSBH[LVW����^

SULQWI���?Q?Q6\VWHP�2QH�QRW�SURSHUO\�LQVWDOOHG�RU�QRW
SRZHUHG�RQ�?Q���

DSBWHDUGRZQ��� ��FOHDQXS�EHIRUH�SURJUDP�H[LW
�

H[LW����� ��DEQRUPDO�H[LW �
`

��7KH�ERG\�RI�\RXU�SURJUDP �

DSBWHDUGRZQ���
H[LW���� ��QRUPDO�H[LW �

`

LQW�XVHUBEUHDN��
^

DSBWHDUGRZQ��� ��FOHDQXS�EHIRUH�SURJUDP�H[LW
�
SULQWI���?Q?Q3URJUDP�WHUPLQDWHG�E\�XVHU�?Q���
H[LW���� ��DEQRUPDO�H[LW �

`
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86$*(���0,&5262)7�&�����

&�SURJUDPV�XVLQJ�WKH�6\VWHP�2QH�OLEUDULHV�VKRXOG�DOZD\V�LQFOXGH�WKH�KHDGHU�ILOH

$3�+��$3'63�+�VKRXOG�EH�LQFOXGHG�LI�WKH�'63�PRGXOH�LV�XVHG���6HH�WKH�VDPSOH�&

ILOHV�LQFOXGHG�RQ�WKH�GLVWULEXWLRQ�GLVNHWWHV�

$�VDPSOH��%$7�ILOH��0$.(B$3�%$7��LV�SURYLGHG�WR�FRPSLOH�DQG�OLQN�ZLWK

0LFURVRIW�&���([HFXWH�0$.(B$3�%$7�ZLWK�QR�DUJXPHQWV�IRU�XVDJH�LQIRUPDWLRQ�

8VLQJ��FO��GLUHFWO\��D�W\SLFDO�LQYRFDWLRQ�LV�DV�IROORZV�

FO���$0��VDPSOH��F��POLEBDS�OLE

1RWH�WKDW�WKH�PHGLXP�PHPRU\�PRGHO�LV�XVHG�DV�DQ�H[DPSOH�KHUH���$OWKRXJK�WKH

ODUJH�PHPRU\�PRGHO�PD\�EH�XVHG��ZLWK�XVH�RI�WKH��IDU��GDWD�NH\ZRUG��WKH�ODUJH

PHPRU\�PRGHO�ZLWK�LWV�QHFHVVDULO\�LQHIILFLHQW�FRGH�LV�UDUHO\�QHHGHG�

%H�VXUH�WR�VSHFLI\�WKH�SURSHU�6\VWHP�2QH�OLEUDU\�

0/,%B$3�/,% PHGLXP�PRGHO
//,%B$3�/,% ODUJH�PRGHO

7KH�6\VWHP�2QH�OLEUDU\�PXVW�EH�VHDUFKHG�ILUVW�GXULQJ�OLQNLQJ���,W�PDNHV�XVH�RI

RWKHU�IXQFWLRQV�SURYLGHG�LQ�WKH�VWDQGDUG�OLEUDULHV�LQFOXGHG�ZLWK�WKH�FRPSLOHU���7KLV

LV�DFFRPSOLVKHG�DXWRPDWLFDOO\�ZKHQ�XVLQJ�WKH��FO��FRPPDQG�DV�DERYH���:KHQ

XVLQJ�WKH�OLQNHU�VHSDUDWHO\��WKLV�LV�DFFRPSOLVKHG�E\�VSHFLI\LQJ�LW�EHIRUH�DQ\�RWKHU

OLEUDULHV�RQ�WKH�OLQNHU�FRPPDQG�OLQH�

$OVR�WKH�6\VWHP�2QH�OLEUDU\�XVHV�IORDWLQJ�SRLQW�PDWK��,W�ZDV�FRPSLOHG�XVLQJ�WKH

�)3L�RSWLRQ�ZKLFK�JHQHUDWHV�LQ�OLQH�LQVWUXFWLRQV�IRU�WKH������RU�������PDWK

FRSURFHVVRU���7KH�HPXODWRU�OLEUDU\��P/,%&(�/,%��LV�XVHG�E\�GHIDXOW��EXW�WKH

�����������OLEUDU\��P/,%&��/,%��PD\�EH�VSHFLILHG�LQVWHDG�DW�OLQN�WLPH�
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',))(5(1&(6�%(7:((1�9(56,216

9HUVLRQ������

6XSSRUW�IRU�)$67(67�'63�YHUVLRQ���������KDV�EHHQ�DGGHG�

7KH�$3'63�+�ILOH�LV�XSGDWHG�WR�PDWFK�YHUVLRQ���������RI�DOO�'63�SURJUDPV�

2QO\�0LFURVRIW�&�YHUVLRQ������LV�VXSSRUWHG�E\�WKLV�YHUVLRQ�

7KH�OYIBUHDGBVWDWBD��E�DQG�JDLQDPS�IXQFWLRQV�DUH�QR�ORQJHU�GRFXPHQWHG���7KH

6\VWHP�2QH�KDUGZDUH�UHWXUQV�RQO\�WUDQVLHQW�VWDWXV�LQIRUPDWLRQ�ZKLFK�PDNHV�WKHVH

IXQFWLRQV�GLIILFXOW�WR�XVH�

9HUVLRQ������

6XSSRUW�IRU�'63�KDV�EHHQ�DGGHG�

7KH�GXVBUHDGBVWUXFW�IXQFWLRQ�LV�DGGHG�WR�KDQGOH�WKH�QRZ�WHQ�SRVVLEOH�UHDGLQJV�WR

EH�VHWWOHG�

2QO\�0LFURVRIW�&�YHUVLRQV������DQG�QHZHU�DUH�VXSSRUWHG�E\�WKLV�YHUVLRQ���7KLV�LV

EHFDXVH�WKH�'63�PRGXOH�FRQWDLQV�ILOH�KDQGOLQJ�IXQFWLRQV�WKDW�DUH�LQFRPSDWDEOH

ZLWK�RWKHU�ODQJXDJHV���$OVR��EHFDXVH�RI�WKH�OLEUDU\
V�FRGH�VL]H��RQO\�0HGLXP�DQG

/DUJH�PHPRU\�PRGHOV�DUH�VXSSRUWHG�

9HUVLRQ�����&

*(1B5($'B6(77/('�ZDV�UHWXUQLQJ���IRU�VHWWOHG�LQVWHDG�RI�����7KLV�KDV�EHHQ

IL[HG�

*(1B5($'B)5(4�ZDV�VRPHWLPHV�UHWXUQLQJ���(���ZKHQ�LW�VKRXOG�QRW�KDYH

EHHQ���7KLV�KDV�EHHQ�IL[HG�

4XLFN%$6,&�ZDV�JHWWLQJ�XQUHVROYHG�UHIHUHQFHV�ZKHQ�WU\LQJ�WR�PDNH�D��(;(�ILOH

ZLWK�0/,%B$3�/,%���$�QHZ�OLEUDU\�0/,%B$3%�/,%�ZDV�FUHDWHG�WR�UHVROYH�WKHVH

UHIHUHQFHV�

9HUVLRQ������

$OO�IXQFWLRQV�WKDW�SUHYLRXVO\�UHWXUQHG�IORDWV�QRZ�UHWXUQ�GRXEOHV�
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6XSSRUW�IRU�WKH�%85�*(1��%XUVW��1RLVH��DQG�6TXDUHZDYH��KDUGZDUH�RSWLRQ�KDV

EHHQ�DGGHG���7KH�FRUUHVSRQGLQJ�QHZ�IXQFWLRQV�DUH�

JHQBVHWBELQWHUYDO
JHQBVHWBERIIOYO
JHQBVHWBERQ
JHQBVHWBEPRGH
JHQBVHWBQW\SH

:LWK�WKH�%XUVW�ZDYHIRUP��WKH�SRODULW\�FDSDELOLW\�RI�WKH�/9)�LV�QRZ�DYDLODEOH�ZLWK

WKH�IROORZLQJ�QHZ�IXQFWLRQV�

OYIBUG\BSRODULW\
OYIBUHDGBSRODULW\

6XSSRUW�IRU�WKH�'&;�KDUGZDUH�KDV�EHHQ�DGGHG���7KH�FRUUHVSRQGLQJ�QHZ�IXQFWLRQV

DUH�

DOO��'&;��IXQFWLRQV�

GXVBVHWBGFYWRO
GXVBVHWBRKPWRO
GXVBVHWBGLQWRO
GXVBVHWBGFYIORRU
GXVBVHWBRKPIORRU
GXVBVHWBGLQIORRU
GXVBVHWBGPPSWV
GXVBVHWBGLQSWV

$�QHZ�VHW�RI�IXQFWLRQV�KDV�EHHQ�DGGHG�WR�GHWHUPLQH�WKH�H[LVWHQFH�RI�WKH�KDUGZDUH�

7KH�FRUUHVSRQGLQJ�QHZ�IXQFWLRQV�DUH�

DSBH[LVW
JHQBH[LVW
OYIBH[LVW
VZLBH[LVW
GF[BH[LVW

6RPH�H[LVWLQJ�IXQFWLRQV�KDYH�EHHQ�HQKDQFHG�WR�VXSSRUW�WKH�QHZ�%85�*(1�DQG

'&;�KDUGZDUH�

DSBVHWXS
DSBUHDGBE\WH
DSBZULWHBE\WH
DSBJHWBHUUFRGH
JHQBLQLW
JHQBVHWBPRGH
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GXVBLQLW
GXVBUHDG

6XSSRUW�IRU��$��YHUVLRQ�/9)V�KDV�EHHQ�DGGHG���7KH�IROORZLQJ�IXQFWLRQV�KDYH

EHHQ�HQKDQFHG�WR�VXSSRUW�WKLV�

OYIBPHDVXUH
OYIBPRQLWRUBD
OYIBUHDGBPRGH
OYIBVHWBPRGH
OYIBVHWBZHLJKW

'XVBVHWBVORSH�ZDV�UHQDPHG�WR�GXVBVHWBVKDSH�WR�PRUH�SURSHUO\�GHVFULEH�WKLV

IXQFWLRQ�

7KH�VZLWFKHU�IXQFWLRQV�GLG�QRW�DOZD\V�IXQFWLRQ�FRUUHFWO\�LQ�YHUVLRQ��������7KLV�KDV

EHHQ�IL[HG�

9HUVLRQ������

6XSSRUW�IRU�6ZLWFKHUV�DQG�:RZ�	�)OXWWHU�KDUGZDUH�KDV�EHHQ�DGGHG�

7KH�VHWWOLQJ�DOJRULWKP�XVHG�RQ�WKH�6HWWOLQJ�SDQHO�LQ�6��(;(�LV�QRZ�DYDLODEOH�LQ

WKH�OLEUDU\�
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0,6&����

1$0(

DSBVHWXS����JHQHUDO�LQLWLDOL]H

6<1236,6

YRLG�DSBVHWXS��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�GRHV�DOO�WKH�VHWXS�QHFHVVDU\�WR�PDNH�DQ\�RI�WKH�RWKHU�IXQFWLRQ�FDOOV�

6SHFLILFDOO\��LW�GRHV�WKH�IROORZLQJ�WKLQJV�

�� &DOOV�DSBORZBVHWXS�ZKLFK�
D� ,QVWDOOV�D�WLPHU�LQWHUUXSW�YHFWRU�WR�VXSSRUW

WKH�WLPLQJ�IXQFWLRQV�
E� 9HULILHV�WKH�H[LVWHQFH�RI�WKH�3&,�FDUG�
F� &DOOV�DS�UHVHW�WR�UHVHW�WKH�EXV��$3,%�

�� &DOOV�JHQBVHOHFW�WR�VHOHFW�JHQ�QXPEHU��

�� &DOOV�OYIBVHOHFW�WR�VHOHFW�OYI�QXPEHU��

�� &DOOV�GF[BVHOHFW�WR�VHOHFW�GF[�QXPEHU��

�� &DOOV�VZLBLQLW�WR�LQLW�DQG�VHW�DGGUHVV� ���

�WKLV�PXVW�EH�GRQH�EHIRUH�WKH�RWKHU�LQLWV�

�� &DOOV�GVSBLQLW�WR�LQLW�DQG�VHW�DGGUHVV� ��

�� &DOOV�JHQBLQLW�WR�LQLW�DQG�VHW�DGGUHVV� ��

�� &DOOV�OYIBLQLW�WR�LQLW�DQG�VHW�DGGUHVV� ��

�� &DOOV�GF[BLQLW�WR�LQLW�DQG�VHW�DGGUHVV� ���

��� &DOOV�GXVBLQLW�WR�LQLW�'86�SDUDPHWHUV

%HVLGHV�LQLWLDOL]LQJ�WKH�KDUGZDUH�VHWWLQJV���DSBVHWXS�PRGLILHV�WKH

WLPHU�LQWHUUXSW�YHFWRU�,17����7KLV�YHFWRU�PXVW�EH�UHVWRUHG�DW

SURJUDP�H[LW�XVLQJ�WKH�DSBWHDUGRZQ�IXQFWLRQ�

7KLV�IXQFWLRQ�0867�EH�FDOOHG�EHIRUH�DQ\�RWKHU�FDOOV�DUH�DWWHPSWHG�

,I�\RX�QHHG�WR�VHWXS�PRUH�WKDQ�RQH�RI�HDFK�W\SH�RI�LQVWUXPHQW��\RX�ZLOO�QHHG�WR

FDOO�WKH�VHOHFW�DQG�LQLWLDOL]H�IXQFWLRQV�LQGLYLGXDOO\�

6HH�WKH�VDPSOH�SURJUDP�VNHOHWRQV�LQ�WKH�JHQHUDO�XVDJH�VHFWLRQ�RI�WKLV�PDQXDO�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

0,6&����

6LQFH�WKLV�IXQFWLRQ�LQLWLDOL]HV�DOO�LQVWUXPHQWV��LW�FDXVHV�PRVW�RI�WKH�6\VWHP�2QH

OLEUDU\�WR�EH�LQFOXGHG�ZLWK�\RXU�SURJUDP���,I�\RX�DUH�QRW�XVLQJ�VRPH�LQVWUXPHQWV

�VXFK�DV�6:,�DQG�'&;���SURJUDP�VL]H�PD\�EH�UHGXFHG�E\�ZULWLQJ�\RXU�RZQ

VXEVHW�RI�DSBVHWXS���7KH�&�ODQJXDJH�VRXUFH�IRU�WKLV�IXQFWLRQ�LV�LQFOXGHG�RQ�WKH

GLVWULEXWLRQ�GLVNHWWHV�DV�6(783�&���6HH�WKH�VDPSOH�&�SURJUDPV�IRU�D�XVDJH

H[DPSOH�

6((�$/62

DSBUHVHW��JHQBVHOHFW��JHQBLQLW��OYIBVHOHFW��OYIBLQLW��VZLBLQLW��GXVBLQLW��GF[BLQLW�

DSBWHDUGRZQ

6DPSOH�SURJUDP�VNHOHWRQV�LQ�WKH�JHQHUDO�XVDJH�VHFWLRQ�RI�WKLV�PDQXDO�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

0,6&����

1$0(

DSBWHDUGRZQ����JHQHUDO�FOHDQ�XS

6<1236,6

YRLG�DSBWHDUGRZQ��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�GRHV�DOO�WKH�FOHDQXS�QHFHVVDU\�WR�VDIHO\�H[LW�WKH�SURJUDP�

6SHFLILFDOO\��LW�GRHV�WKH�IROORZLQJ�WKLQJV�

�� 5HPRYHV�D�WLPHU�LQWHUUXSW�YHFWRU�WKDW�ZDV�VXSSRUWLQJ�WKH�WLPLQJ�IXQFWLRQV�

�� &DOOV�DSBUHVHW�WR�UHVHW�WKH�EXV

$W�WKH�HQG�RI�WKH�SURJUDP��DSBWHDUGRZQ�PXVW�EH�FDOOHG�WR�UHVHW�WKH

6\VWHP�2QH�KDUGZDUH�DQG�PRVW�LPSRUWDQWO\��WR�UHPRYH�LQWHUUXSW

YHFWRUV�WKDW�DUH�LQVWDOOHG�E\�DSBVHWXS�

)DLOXUH�WR�FDOO�DSBWHDUGRZQ�ZLOO�XVXDOO\�UHVXOW�LQ�D�V\VWHP�FUDVK�

7KH�EHVW�ZD\�WR�JXDUDQWHH�WKDW�DSBWHDUGRZQ�LV�FDOOHG�LV�WR�SODFH�H[SOLFLW�FDOOV�DW�DOO

REYLRXV�SURJUDP�H[LW�SRLQWV�DQG�WR�XVH�WKH�ODQJXDJH�IDFLOLWLHV�DYDLODEOH�WR�WUDS

DEQRUPDO�H[LWV�

&21752/�%5($.�H[LWV�DUH�WUDSSHG�ZLWK�WKH�VLJQDO�IXQFWLRQ�

2WKHU�QRQ�REYLRXV�SURJUDP�H[LW�SDWKV�WKDW�PD\�EH�SRVVLEOH�DUH�PDWK�HUURUV�DQG

VWDFN�RYHUIORZV���0DWK�HUURUV�PD\�EH�KDQGOHG�XVLQJ�WKH�BFRQWURO���IXQFWLRQ�

6WDFN�RYHUIORZV�FDQ�RQO\�EH�DYRLGHG�E\�PDNLQJ�VXUH�VXIILFLHQW�VWDFN�VSDFH�LV

DOORFDWHG�GXULQJ�WKH�OLQNLQJ�SKDVH�

6HH�WKH�VDPSOH�SURJUDP�VNHOHWRQV�LQ�WKH�JHQHUDO�XVDJH�VHFWLRQ�RI�WKLV�PDQXDO�

6((�$/62

DSBVHWXS��DSBUHVHW

6DPSOH�SURJUDP�VNHOHWRQV�LQ�WKH�JHQHUDO�XVDJH�VHFWLRQ�RI�WKLV�PDQXDO�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

0,6&����

1$0(

DSBUHVHW����JHQHUDO�UHVHW

6<1236,6

YRLG�DSBUHVHW��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�SXOVHV�WKH�UHVHW�SRUW�RQ�WKH�$3�EXV�WR�IRUFH�DOO�LQVWUXPHQWV�LQWR�D

UHVHW�FRQGLWLRQ���7KH�DFWXDO�DFWLRQV�DUH�GHSHQGHQW�RQ�HDFK�PRGXOH�EXW�LQ�JHQHUDO

WKH�LQVWUXPHQWV�DUH�UHVHW�WR�D�FRQGLWLRQ�ZLWK�RXWSXWV�RII��LQSXWV�XQWHUPLQDWHG��DQG

QRW�UHWXUQLQJ�UHDGLQJV��LQ�VDIH�VWDWHV��

7KLV�IXQFWLRQ�QHHG�EH�XVHG�RQO\�XQGHU�VHYHUDO�FRQGLWLRQV�

�� :KHQ�WKH�$XGLR�3UHFLVLRQ�,QWHUIDFH�%XV�KDV�EHFRPH�GLVFRQQHFWHG�DQG�LV

WKHQ�VXEVHTXHQWO\�UHFRQQHFWHG���DSBUHVHW�IROORZHG�E\�WKH�UHVWRUH�IXQFWLRQV

�VXFK�DV�JHQBUHVWRUH��HWF���ZLOO�UHHVWDEOLVK�WKH�KDUGZDUH���7KH�KLJK�OHYHO

IXQFWLRQ�87,/�5(6725(�LQ�6��(;(�LV�DFFRPSOLVKHG�E\�WKLV�WHFKQLTXH�

�� $V�DQ�HPHUJHQF\�VKXWGRZQ�RI�WKH�6\VWHP�2QH�FKDVVLV�GXULQJ�FRQGLWLRQV

RI�RSHUDWLRQ�ZLWK�D�IDXOW\�GHYLFH�XQGHU�WHVW�

�� 7R�UHVHW�WKH�KDUGZDUH�ZKHQ�H[LWLQJ�\RXU�SURJUDP�

$SBUHVHW�LV�FDOOHG�E\�DSBVHWXS�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

0,6&����

1$0(

DSBH[LVW����GHWHUPLQH�WKH�W\SH�RI�3&,�FDUG�DYDLODEOH�

6<1236,6

H[LVW� �DSBH[LVW��YRLG�

LQW�H[LVW� W\SH�RI�3&,�FDUG

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�D�3&,�FDUG�LV�LQVWDOOHG�DQG�WKH�W\SH�RI�3&,�FDUG�

$3B6(783���PXVW�EH�FDOOHG�EHIRUH�WKLV�IXQFWLRQ�LV�FDOOHG�

,W�LV�JRRG�SUDFWLFH�WR�FKHFN�WKDW�6<67(0�21(�LV�SURSHUO\�FRQQHFWHG�DQG

SRZHUHG�RQ�EHIRUH�EHJLQQLQJ�D�WHVW�SURFHGXUH�

5(78516

���LI�DSBVHWXS�KDV�QRW�EHHQ�SUHYLRXVO\�FDOOHG�

��LI�QR�3&,�LV�LQVWDOOHG

��LI�3&,���LV�IRXQG

��LI�3&,���LV�IRXQG�DW�DGGUHVV�����KH[

��LI�3&,���LV�IRXQG�DW�DGGUHVV�����KH[

��LI�3&,���LV�IRXQG�DW�DGGUHVV��%��KH[

��LI�3&,���LV�IRXQG�DW�DGGUHVV��'��KH[

6((�$/62

DSBVHWXS



$XGLR�3UHFLVLRQ�6\VWHP�2QH

0,6&����

1$0(

DSBJHWBHUUFRGH����JHW�DQG�UHVHW�HUURU�FRGH

6<1236,6

HUU� �DSBJHWBHUUFRGH��YRLG��

LQW�HUU� UHWXUQHG�HUURU�FRGH

'(6&5,37,21

7KLV�IXQFWLRQ�UHWXUQV�DQG�UHVHWV�WKH�6\VWHP�2QH�HUURU�FRGH���7KLV�HUURU�FRGH�ZLOO

EH�VHW�E\�WKH�IDLOXUH�RI�PDQ\�RI�WKH�LQVWUXPHQW�VHWWLQJV�IXQFWLRQV�

6HH�HDFK�LQGLYLGXDO�IXQFWLRQ�IRU�KRZ�LW�XVHV�WKH�HUURU�FRGH���,W�FDQ�EH�DVVXPHG�WKDW

LI�WKH�HUURU�FRGH�LV�QRQ�]HUR��DQ�HUURU�RFFXUUHG�

7KH�IROORZLQJ�OLVW�GHVFULEHV�WKH�SRVVLEOH�VWDWHV�RI�WKH�HUURU
FRGH�

�  �1R�HUURU
�  �0LQLPXP�JHQHUDWRU�DPSOLWXGH�DWWHPSWHG�RU�PLQLPXP�EXUVW�OHYHO
DWWHPSWHG
�  �0D[LPXP�JHQHUDWRU�DPSOLWXGH�DWWHPSWHG�RU�PD[LPXP�EXUVW�OHYHO
DWWHPSWHG
�  �0LQLPXP�JHQHUDWRU�IUHTXHQF\�DWWHPSWHG
�  �0D[LPXP�JHQHUDWRU�IUHTXHQF\�DWWHPSWHG
��  �$�VWULQJ�ZDV�SDVVHG�WKDW�ZDV�QRW�XQGHUVWRRG�
��  �%XUVW�LQWHUYDO�OHVV�WKDQ�RQ�F\FOHV�RU�RQ�F\FOHV�JUHDWHU�WKDQ
LQWHUYDO�DWWHPSWHG
��  �0D[LPXP�'&�9ROWV�RXWSXW�DWWHPSWHG
��  �0LQLPXP�'&�9ROWV�RXWSXW�DWWHPSWHG

��  �'63�LV�QRW�UHWXUQLQJ�UHDGLQJV
��  �'63�+RVW�9HFWRU�QRW�DYDLODEOH
��  �'63�7UDQVPLW�5HJLVWHU�QRW�DYDLODEOH
��  �'63�UHFHLYH�5HJLVWHU�QRW�DYDLODEOH
��  �'63�GRHV�QRW�UHVSRQG�WR�UHVHW

��  �(UURU�ORDGLQJ�'63�SURJUDP
��  �)LOH�VSHFLILHG�QRW�D�YDOLG�'63�ILOH

��  �$(6�VWULQJ�IRUPDW�QRW�FRUUHFW
��  �&RQIOLFW�ZLWK�0LQLPXP�VHWWLQJ
��  �&RQIOLFW�ZLWK�0D[LPXP�VHWWLQJ



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

0,6&����

��  �:DYHIRUP�EXIIHU�VSHFLILFDWLRQ�QRW�XQGHUVWRRG
��  �:DYHIRUP�WUDQVIHU�QRW�VXSSRUWHG�E\�WKLV�'63�SURJUDP

��  �6DPSOLQJ�UDWH�QRW�VXSSRUWHG�E\�WKLV�'63�SURJUDP
��  �'63�UHDGLQJ�XQLW�VHOHFWHG�PXVW�KDYH�LQSXW�VRXUFH�IURP�$1/5
��  �5DWLR�XQLW�QRW�VXSSRUWHG�IRU�'63�UHDGLQJV�IURP�$1/5�$�RU
$1/5�%

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�SUHVHQW�YDOXH�RI�WKH�HUURU�FRGH�

1RWH�WKH�HUURU�FRGH�LV�UHVHW�E\�WKLV�IXQFWLRQ�VR�WKDW�HDFK�HUURU�ZLOO�EH�UHWXUQHG�RQO\

RQFH�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

0,6&����

1$0(

DSBDQ\BUHDG\����GHWHUPLQH�LI�DQ\�UHDGLQJ�LV�DYDLODEOH�

6<1236,6

UHDG\� �DSBDQ\BUHDG\��YRLG��

LQW�UHDG\� ��LI�DQ\�UHDGLQJ�LV�UHDG\����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�DQ\�UHDGLQJ�LV�UHDG\�IURP�WKH�$XGLR�3UHFLVLRQ

,QWHUIDFH�%XV�E\�SROOLQJ�D�VWDWXV�ELW�RQ�WKH�3&,�FDUG���7KLV�ELW�LV�VHW�E\�DQ\�PRGXOH

ZLWK�D�UHDGLQJ�UHDG\��WKXV�DOORZLQJ�D�VLQJOH�UHDG\�FKHFN�WR�EH�PDGH�LQVWHDG�RI

SROOLQJ�HYHU\WKLQJ�RQ�WKH�EXV�

2QFH�DQ��DQ\�UHDG\��LV�IRXQG��WKH�LQGLYLGXDO�UHDG\�IXQFWLRQV�PD\�EH�XVHG�WR

GHWHUPLQH�ZKLFK�PRGXOH�KDV�WKH�UHDGLQJ�DYDLODEOH�

7KH�VWDWXV�ELW�LV�UHVHW�E\�WKLV�IXQFWLRQ�VR�WKDW�DQ\�JLYHQ��UHDG\��ZLOO�EH�UHWXUQHG

RQO\�RQFH�

5(78516

5HWXUQV�D���LI�DQ\�UHDGLQJ�LV�UHDG\����RWKHUZLVH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

0,6&����

1$0(

DSBUHDGBE\WH����LQSXW�E\WH�IURP�$3�EXV�SRUW

DSBZULWHBE\WH����RXWSXW�E\WH�WR�$3�EXV�SRUW

6<1236,6

GDWD� �DSBUHDGBE\WH��DGGUHVV�

DSBZULWHBE\WH���GDWD��DGGUHVV�

LQW�DGGUHVV� DS�SRUW�DGGUHVV

LQW�GDWD� GDWD�E\WH��XSSHU�ELWV�LJQRUHG�

'(6&5,37,21

7KHVH�IXQFWLRQV�UHDG�RU�ZULWH�D�E\WH�DW�WKH�VSHFLILHG�DS�SRUW�DGGUHVV�

1RUPDOO\��WKHUH�LV�QR�QHHG�WR�UHDG�DQG�ZULWH�GLUHFWO\�WR�$3�EXV

SRUWV���7KHVH�IXQFWLRQV�DUH�RQO\�QHHGHG�ZKHQ�FXVWRP�KDUGZDUH�LV

SUHVHQW�

$GGUHVVHV�IURP���WR�����DUH�DOORZHG�

6\VWHP�2QH�LQVWUXPHQWV�DUH�VHW�E\��PRGXOH�QXPEHU����7KH�PRGXOH�QXPEHU

PXOWLSOLHG�E\����LV�WKH�DFWXDO�EDVH�DGGUHVV�IRU�WKH�LQVWUXPHQW���(DFK�LQVWUXPHQW

QRUPDOO\�RFFXSLHV�D�EORFN�RI����DGGUHVVHV����RU�PXOWLSOHV�RI����

7KH�GHIDXOW�PRGXOH�QXPEHUV�DQG�DGGUHVVHV�IRU�H[LVWLQJ�LQVWUXPHQWV�DUH�

ÿýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�
þ���0RGXOH�1DPH���	��0RGXOH�1XPEHU��þ����$GGUHVVHV����þ
������������������$�����������������"������������������
þ�������/9)�������	�����������������þ�����������������þ
�ýýýýýýýýýýýýýýýýý#ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�
þ�������',6�������	�����������������þ�����������������þ
�ýýýýýýýýýýýýýýýýý#ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�
þ�������*(1�������	�����������������þ�����������������þ
�ýýýýýýýýýýýýýýýýý#ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�
þ�������'63�������	�����������������þ�����������������þ
�ýýýýýýýýýýýýýýýýý#ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�
þ�������'&;�������	�����������������þ�����������������þ
�ýýýýýýýýýýýýýýýýý#ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�
þ�������6:,�������	�����������������þ�����������������þ
�ýýýýýýýýýýýýýýýýý ýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýý�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

0,6&����

5(78516

DSBUHDGBE\WH�UHWXUQV�D�E\WH�UHDG�IURP�WKH�SRUW�DV�DQ�LQW�IURP���WR����

DSBZULWHBE\WH�UHWXUQV�QRWKLQJ�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

0,6&����

1$0(

VWDUWBORQJWLPHU����VWDUW�D�SUHFLVLRQ�WLPHU

IUHDGBORQJWLPHU����UHDG�WKH�WLPHU

6<1236,6

YRLG�VWDUWBORQJWLPHU��YRLG��

WLPH� �IUHDGBORQJWLPHU��YRLG��

GRXEOH�WLPH� WLPH�LQ�VHFRQGV�VLQFH�ODVW�VWDUW�FDOO

'(6&5,37,21

7KH�ORQJWLPHU�IXQFWLRQV�XWLOL]H�ERWK�WKH�VWDQGDUG�3&�WLPHU�LQWHUUXSW�DQG�WKH�KLJK

UHVROXWLRQ�WLPHU�SUHVHQW�RQ�WKH�6\VWHP�2QH�3&,�FDUG���$V�D�UHVXOW�WKH�ORQJWLPHU

KDV�D�UHVROXWLRQ�RI�����PLFURVHFRQGV�DQG�XVDEOH�WLPLQJ�SHULRG�RI������GD\V������

\HDUV��

1RWH�WKDW�EHFDXVH�RI�RWKHU�LQWHUUXSWV�RSHUDWLQJ�LQ�WKH�3&��GR�QRW�H[SHFW�DFFXUDF\

EHWWHU�WKDQ�DERXW���PLOOLVHFRQG�

5(78516

IUHDGBORQJWLPHU�UHWXUQV�WKH�WLPH�LQ�VHFRQGV�VLQFH�WKH�ODVW�VWDUWBORQJWLPHU�FDOO�

6((�$/62

IGHOD\



$XGLR�3UHFLVLRQ�6\VWHP�2QH

0,6&����

1$0(

IGHOD\����GHOD\�IRU�D�SUHFLVLRQ�WLPH�

6<1236,6

YRLG�IGHOD\��PVHF��

GRXEOH�PVHF� WLPH�WR�GHOD\�LQ�milliseconds

'(6&5,37,21

7KLV�IXQFWLRQ�VLPSO\�ZDLWV�WKH�VSHFLILHG�WLPH�WKHQ�UHWXUQV�

7KH�IGHOD\�IXQFWLRQ�XWLOL]HV�ERWK�WKH�VWDQGDUG�3&�WLPHU�LQWHUUXSW�DQG�WKH�KLJK

UHVROXWLRQ�WLPHU�SUHVHQW�RQ�WKH�6\VWHP�2QH�3&,�FDUG���$V�D�UHVXOW�WKH�GHOD\�KDV�D

UHVROXWLRQ�RI�����PLFURVHFRQGV�

7KH�PD[LPXP�GHOD\�DOORZHG�LV�������PLOOLVHFRQGV�����VHFRQGV��

1RWH�WKDW�EHFDXVH�RI�RWKHU�LQWHUUXSWV�RSHUDWLQJ�LQ�WKH�3&��GR�QRW�H[SHFW�DFFXUDF\

EHWWHU�WKDQ�DERXW���PLOOLVHFRQG�

5(78516

1RQH�

6((�$/62

VWDUWBORQJWLPHU��IUHDGBORQJWLPHU



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBVHOHFW����VHOHFW�WKH�DFWLYH�JHQHUDWRU

6<1236,6

QHZBJHQQXP� �JHQBVHOHFW��JHQQXP��

LQW�JHQQXP� JHQHUDWRU�UHIHUHQFH�QXPEHU

LQW�QHZBJHQQXP� JHQHUDWRU�QXPEHU�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHOHFWV�ZKLFK�JHQHUDWRU�ZLOO�EH�XVHG�DV�WKH�REMHFW�RI�DOO�RWKHU

JHQHUDWRU�FDOOV�

7KLV�IXQFWLRQ�VKRXOG�EH�XVHG�EHIRUH�DQ\�RWKHU�JHQHUDWRU�IXQFWLRQ�FDOOV��LQFOXGLQJ

JHQBLQLW��DUH�XVHG�

1RWH�WKDW�JHQBVHOHFW�LV�FDOOHG�IRU�\RX�E\�DSBVHWXS�VR�WKDW�FDOOLQJ�WKLV

IXQFWLRQ�GLUHFWO\�VKRXOG�RQO\�EH�QHFHVVDU\�LI�\RX�DUH�JRLQJ�WR�EH

ZULWLQJ�\RXU�RZQ�DSBVHWXS�SURFHGXUH�RU�XVLQJ�PRUH�WKDQ�RQH

JHQHUDWRU���8VLQJ�PXOWLSOH�*(1V�LQ�D�V\VWHP�UHTXLUHV�PRGLILFDWLRQ

RI�WKH�DGGLWLRQDO�*(1�FLUFXLW�ERDUGV�WR�FKDQJH�DGGUHVVHV���&RQWDFW

$XGLR�3UHFLVLRQ�IRU�IXUWKHU�LQIRUPDWLRQ

7KH�VRIWZDUH�LQWHUQDOO\�PDLQWDLQV���GLIIHUHQW�VHWV�RI�JHQHUDWRU�GDWD���7KLV�IXQFWLRQ

VLPSO\�VHOHFWV�ZKLFK�VHW�RI�GDWD�WR�XVH�XQWLO�JHQBVHOHFW�LV�FDOOHG�DJDLQ�

$W�SUHVHQW��JHQHUDWRUV���WR���DUH�VXSSRUWHG���7KH�SDVVHG�YDOXH�PXVW�EH�IURP���WR���

,I�LW�LV�RXW�RI�WKLV�UDQJH��QR�QHZ�VHOHFWLRQ�LV�PDGH�

5(78516

7KH�JHQHUDWRU�QXPEHU�VHOHFWHG�LV�UHWXUQHG�

6((�$/62

JHQBUHVWRUH��JHQBLQLW��DSBVHWXS



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBLQLW����LQLWLDOL]H�JHQHUDWRU

6<1236,6

QHZBPRGQXP� �JHQBLQLW��PRGQXP��

LQW�PRGQXP� PRGXOH�QXPEHU

LQW�QHZBPRGQXP� PRGXOH�QXPEHU�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�LQLWLDOL]HV�WKH�JHQHUDWRU�WR�D�NQRZQ�VWDWH���,W�PXVW�EH�XVHG�DIWHU

SRZHU�XS�

1RWH�WKDW�JHQBLQLW�LV�FDOOHG�IRU�\RX�E\�DSBVHWXS�VR�WKDW�FDOOLQJ�WKLV

IXQFWLRQ�GLUHFWO\�VKRXOG�RQO\�EH�QHFHVVDU\�LI�\RX�DUH�JRLQJ�WR�EH

ZULWLQJ�\RXU�RZQ�DSBVHWXS�SURFHGXUH�RU�XVLQJ�PRUH�WKDQ�RQH

JHQHUDWRU���8VLQJ�PXOWLSOH�*(1V�LQ�D�V\VWHP�UHTXLUHV�PRGLILFDWLRQ

RI�WKH�DGGLWLRQDO�*(1�FLUFXLW�ERDUGV�WR�FKDQJH�DGGUHVVHV���&RQWDFW

$XGLR�3UHFLVLRQ�IRU�IXUWKHU�LQIRUPDWLRQ

7KH�VHOHFWHG�JHQHUDWRU�GDWD�VWUXFWXUH�LV�VHW�WR�GHIDXOW�FRQGLWLRQV��WKHQ�WKH

JHQHUDWRU�KDUGZDUH�LV�VHW�WR�PDWFK�XVLQJ�WKH�JHQBUHVWRUH�IXQFWLRQ�

7KLV�IXQFWLRQ�DOVR�VHWV�WKH�PRGXOH�QXPEHU�RI�WKH�VHOHFWHG�JHQHUDWRU����VHH

JHQBVHOHFW���7KH�PRGXOH�QXPEHU�PXVW�EH�EHWZHHQ���DQG�����HOVH�WKH�GHIDXOW�RI��

LV�XVHG�

7KH�GHIDXOW�PRGXOH�QXPEHU�RI���VKRXOG�EH�XVHG�XQOHVV�\RX�KDYH�D

V\VWHP�VSHFLILFDOO\�PRGLILHG�WR�KDYH�PXOWLSOH�JHQHUDWRUV�

'HIDXOW�LQLWLDOL]DWLRQV�

�� 6HW�IXQFWLRQ�WR�6,1(�

�� 6HW�RXWSXWV�WR����RKP�EDODQFHG�DQG�RII�

�� 6HW�FKDQQHO�%�SRODULW\�WR�QRUPDO�

�� 6HW�RXWSXW�IORDWLQJ��JURXQG�RII��

�� 6HW�IUHTXHQF\�WR���N+]��QR�DXWRFDO����VHH�JHQBDXWRFDO�

�� 6HW�DPSOLWXGH�WR���9ROW�

�� 6HW�PRQLWRU�RII�

�� 6HW�,0'�IUHTXHQF\�WR����+]�

�� 6HW�EXUVW�PRGH�WR�QRUPDO�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

��� 6HW�EXUVW�LQWHUYDO�WR���F\FOHV�

��� 6HW�EXUVW�RQ�WR���F\FOH�

��� 6HW�EXUVW�OHYHO�WR�����������������G%���WKLV�LV�WKH�PLQLPXP�DOORZHG�OHYHO��

��� 6HW�QRLVH�WR�IDVW��SVHXGR�UDQGRP��

5(78516

7KH�PRGXOH�QXPEHU�XVHG�LV�UHWXUQHG�

6((�$/62

JHQBUHVWRUH��JHQBVHOHFW��DSBVHWXS



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBUHVWRUH����UHVWRUH�JHQHUDWRU�KDUGZDUH

6<1236,6

YRLG�JHQBUHVWRUH��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�UHVWRUHV�WKH�JHQHUDWRU�KDUGZDUH�WR�WKH�SUHVHQW�VWDWH�RI�WKH�VRIWZDUH�

7KLV�IXQFWLRQ�VKRXOG�EH�XVHG�LI�WKH�KDUGZDUH�ORVHV�SRZHU�RU�EHFRPHV

GLVFRQQHFWHG�IURP�WKH�FRPSXWHU�

7KLV�IXQFWLRQ�LV�DOVR�XVHG�E\�WKH�JHQBLQLW�IXQFWLRQ�

6((�$/62

JHQBLQLW



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBH[LVW����GHWHUPLQH�LI�WKH�*(1�KDUGZDUH�LV�DYDLODEOH�

6<1236,6

H[LVW� �JHQBH[LVW��YRLG��

LQW�H[LVW� ��LI�*(1�H[LVWV����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�WKH�VHOHFWHG�JHQHUDWRU�LV�FRQQHFWHG�DQG�SRZHUHG�RQ�

7KH�JHQHUDWRU�VWDWXV�LV�XSGDWHG�HDFK�WLPH�JHQBUHVWRUH�FDOOHG���7KLV�IXQFWLRQ

UHWXUQV�WKDW�VWDWXV���1RWH�WKDW�DSBVHWXS�DQG��JHQBLQLW�DOVR�FDOO�JHQBUHVWRUH�DQG�VR

XSGDWH�WKH�VWDWXV�

,W�LV�JRRG�SUDFWLFH�WR�FKHFN�WKDW�6<67(0�21(�LV�SURSHUO\�FRQQHFWHG�DQG

SRZHUHG�RQ�EHIRUH�EHJLQQLQJ�D�WHVW�SURFHGXUH�

,I�WKH�JHQHUDWRU�LV�IRXQG�QRW�WR�H[LVW��EXW�VKRXOG���SURPSW�WKH�RSHUDWRU�WR�UHPHG\

WKH�VLWXDWLRQ��WKHQ�FDOO�JHQBUHVWRUH�EHIRUH�FDOOLQJ�JHQBH[LVW�DJDLQ�

5(78516

5HWXUQV�D���LI�WKH�VHOHFWHG�JHQHUDWRU�H[LVWV����RWKHUZLVH�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBDXWRFDO����FDOLEUDWH�WKH�JHQHUDWRU�IUHTXHQF\�HDFK�WLPH�WKH�IUHTXHQF\�LV�VHW�

6<1236,6

YRLG�JHQBDXWRFDO��RQBRII��

LQW�RQBRII� ��IRU�DXWRFDO����IRU�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�FDXVHV�WKH�JHQHUDWRU�WR�DXWRPDWLFDOO\�SHUIRUP�D�IUHTXHQF\

FDOLEUDWLRQ�F\FOH�HDFK�WLPH�WKH�IUHTXHQF\�LV�VHW�

7KLV�LV�LGHQWLFDO�WR�FDOOLQJ�JHQBIUHTFDO�DIWHU�HDFK�JHQBVHWBIUHT�H[FHSW�WKDW

JHQBVHWBIUHT�ZLOO�UHWXUQ�WKH�H[DFW�IUHTXHQF\�SDVVHG�LI�DXWRFDO�LV�HQDEOHG�

1RWH�WKDW�WKLV�IXQFWLRQ�GRHV�QRW�FDXVH�DQ�LPPHGLDWH�IUHTXHQF\�FDOLEUDWLRQ���7KH

FDOLEUDWLRQ�ZLOO�EH�GRQH�DW�WKH�QH[W�FDOO�WR�JHQBVHWBIUHT�

5(78516

1RQH

,1,7,$/�67$7(

$XWRFDO�LV�VHW�WR�2))�E\�JHQBLQLW�

6((�$/62

JHQBIUHTFDO��JHQBVHWBIUHT



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBIUHTFDO����FDOLEUDWH�JHQHUDWRU�IUHT�IURP�FRXQWHU

6<1236,6

YRLG�JHQBIUHTFDO��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�UHDGV�WKH�JHQHUDWRU
V�RQERDUG�IUHTXHQF\�FRXQWHU�WKHQ�ILQH�WXQHV�WR

FRUUHFW�IRU�DQ\�HUURU�IRXQG�

7KH�IUHTXHQF\�ODVW�SDVVHG�WR�JHQBVHWBIUHT�LV�XVHG�DV�WKH�WDUJHW�IUHTXHQF\�IRU

FDOLEUDWLRQ�

5(78516

1RQH�

6((�$/62

JHQBDXWRFDO��JHQBVHWBIUHT



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBPRQLWRUBD����VHW�JHQHUDWRU�FKDQQHO�$�WR�PRQLWRU�

JHQBPRQLWRUBE����VHW�JHQHUDWRU�FKDQQHO�%�WR�PRQLWRU�

6<1236,6

YRLG�JHQBPRQLWRUBD��RQBRII��

YRLG�JHQBPRQLWRUBE��RQBRII��

LQW�RQBRII� ��IRU�PRQLWRU����IRU�QRW

'(6&5,37,21

7KHVH�IXQFWLRQV�FRQQHFW�FKDQQHO�$�RU�FKDQQHO�%�WR�WKH�LQWHUQDO�PRQLWRU

FRQQHFWLRQ���,W�LV�JHQHUDOO\�QHFHVVDU\�WR�DOVR�VHW�WKH�FRUUHVSRQGLQJ�/9)�FKDQQHO�WR

PRQLWRU�

5(78516

1RQH�

,1,7,$/�67$7(

0RQLWRUV�DUH�VHW�WR�2))�E\�JHQBLQLW�

6((�$/62

OYIBPRQLWRUBD��OYIBPRQLWRUBE



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBWULJJHU����WULJJHU�D�QHZ�UHDGLQJ�ZLWK�GHOD\

6<1236,6

YRLG�JHQBWULJJHU��PVHF��

GRXEOH�PVHF� WULJJHU�GHOD\�WLPH�LQ�milliseconds

'(6&5,37,21

&DXVHV�WKH�JHQHUDWRU�WR�ZDLW�[�PLOOLVHFRQGV�WKHQ�UHVWDUW�LW
V�IUHTXHQF\�UHDGLQJV

F\FOH���,I�D�UHDGLQJ�LV�LQ�SURJUHVV��LW�LV�DERUWHG���7KH�JHQBUHDGBIUHT�IXQFWLRQ��LI

FDOOHG�DIWHU�WKLV��ZLOO�UHWXUQ�WKH�UHDGLQJ�IURP�WKLV�WULJJHU�

7KLV�WULJJHU�FDXVHV�D�VLQJOH�UHDGLQJ�WR�EH�PDGH�

'HOD\V�IURP���WR�������PLOOLVHFRQGV�����VHFRQGV��DUH�DYDLODEOH���'HOD\�YDOXHV

RXWVLGH�WKLV�UDQJH�ZLOO�EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH

FKDQJHG�WR���DQG�QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������

5(78516

1RQH�

6((�$/62

JHQBUHDGBIUHT��JHQBUG\BIUHT



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBUG\BIUHT����GHWHUPLQH�LI�D�IUHTXHQF\�UHDGLQJ�LV�DYDLODEOH�

6<1236,6

UG\� �JHQBUG\BIUHT��YRLG��

LQW�UG\� ��LI�UHDG\����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�D�UHDGLQJ�LV�UHDG\�IURP�WKH�IUHTXHQF\�FRXQWHU�

%HFDXVH�UHDGLQJV�IXQFWLRQV�GR�QRW�UHWXUQ�XQWLO�D�UHDGLQJ�LV�UHDG\��WKLV�IXQFWLRQ

PD\�EH�XVHG�WR�DYRLG�ZDLWLQJ�IRU�D�UHDGLQJ�

7KH�JHQBUHDGBIUHT�IXQFWLRQ�LV�JXDUDQWHHG�WR�UHWXUQ�TXLFNO\�LI�WKLV�IXQFWLRQ�VD\V�D

UHDGLQJ�LV�UHDG\�

1RWH�WKDW�D�UHDGLQJ�ZLOO�QHYHU�EH�UHDG\�XQOHVV�WULJJHUHG�ILUVW�XVLQJ�JHQBWULJJHU�

5(78516

5HWXUQV�D���LI�D�IUHTXHQF\�UHDGLQJ�LV�UHDG\���5HWXUQV�D���RWKHUZLVH�

6((�$/62

JHQBUHDGBIUHT��JHQBWULJJHU��JHQBUHDGBVWDWXV



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBUHDGBIUHT����UHDG�JHQHUDWRU�IUHTXHQF\

6<1236,6

IUHT� �JHQBUHDGBIUHT��YRLG��

GRXEOH�IUHT� IUHTXHQF\�UHDGLQJ�LQ�+HUW]

'(6&5,37,21

7KLV�IXQFWLRQ�UHDGV�WKH�IUHTXHQF\�IURP�WKH�JHQHUDWRU
V�IUHTXHQF\�FRXQWHU�

,I�WKH�FRXQWHU�KDV�QRW�EHHQ�WULJJHUHG�SUHYLRXVO\�WR�WKLV�IXQFWLRQ��D�WULJJHU�ZLOO�EH

GRQH�ILUVW�

,I�D�WULJJHU�ZDV�PDGH�SUHYLRXVO\�WR�WKLV�IXQFWLRQ��WKH�UHDGLQJ�IURP�WKDW�WULJJHU�ZLOO

EH�UHWXUQHG�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�PRVW�UHFHQW�IUHTXHQF\�UHDGLQJ���1RWH�WKDW�DQ\�JLYHQ

UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV

VKRXOG�QRUPDOO\�QRW�RFFXU�IRU�WKLV�IXQFWLRQ��DQG�PD\�LQGLFDWH�WKDW�WKH�KDUGZDUH�LV

GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBUHDGBLOLPLW����UHDG�FXUUHQW�OLPLW�VWDWXV�

6<1236,6

OLPLW� �JHQBUHDGBLOLPLW��YRLG��

LQW�OLPLW� FXUUHQW�OLPLW�VWDWXV�IODJ

'(6&5,37,21

5HDGV�RXWSXW�FXUUHQW�OLPLW�VWDWXV�

5(78516

5HWXUQV���LI�JHQHUDWRU�LV�FXUUHQW�OLPLWHG�

5HWXUQV���LI�QRW�

6((�$/62

JHQBUHDGBVWDWXV



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBUHDGBVHWWOHG����UHDG�JHQHUDWRU�VHWWOLQJ�VWDWXV�

6<1236,6

VHWWOHG� �JHQBUHDGBVHWWOHG��YRLG��

LQW�VHWWOHG� FXUUHQW�VHWWOLQJ�VWDWXV

'(6&5,37,21

5HDGV�JHQHUDWRU�VHWWOLQJ�VWDWXV�

$IWHU�D�JHQHUDWRU�IUHTXHQF\�RU�DPSOLWXGH�FKDQJH��WKHUH�LV�D�ILQLWH�WLPH�UHTXLUHG�IRU

WKH�JHQHUDWRU�RXWSXW�WR�VHWWOH���7KLV�WLPH�YDULHV�ZLWK�ERWK�DPSOLWXGH�DQG

IUHTXHQF\��EXW�LV�XVXDOO\�ORQJHVW�DW�ORZ�IUHTXHQFLHV�

1RUPDOO\��XVLQJ�WKH�'86�DOJRULWKP��WKHUH�LV�QR�QHHG�WR�FKHFN�IRU�JHQHUDWRU

VHWWOLQJ���7KLV�IXQFWLRQV�LV�SURYLGHG�IRU�ZKHQ�WKH�'86�DOJRULWKP�LV�QRW�EHLQJ

XVHG��RU�WKH�WHVW�VHWXS�KDV�VRPH�XQXVXDO�UHTXLUHPHQWV�

5(78516

5HWXUQV���LI�JHQHUDWRU�LV�VHWWOHG�

5HWXUQV���LI�QRW�

6((�$/62

JHQBUHDGBVWDWXV



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBUHDGBVWDWXV����UHDG�JHQHUDWRU�VWDWXV�E\WH

6<1236,6

VWDWXV� �JHQBUHDGBVWDWXV��YRLG��

LQW�VWDWXV� JHQHUDWRU�VWDWXV�E\WH

'(6&5,37,21

7KLV�LV�WKH�PDLQ�VWDWXV�IXQFWLRQ�IRU�WKH�JHQHUDWRU�

7KH�LQIRUPDWLRQ�DYDLODEOH�KHUH�LV�DOVR�DYDLODEOH�LQ�RWKHU�IXQFWLRQV�WKDW�UHWXUQ�WKH

LQGLYLGXDO�VWDWXV�ELWV�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�JHQHUDWRU�VWDWXV�E\WH�DV�DQ�XQVLJQHG�LQW�IURP���������

7KH�ELWV�UHWXUQHG�DUH�GHILQHG�DV�IROORZV�
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þ�����	���������5HVHUYHG�IRU�IXWXUH�RSWLRQV�����������þ
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þ�����	���������5HVHUYHG�IRU�IXWXUH�RSWLRQV�����������þ
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þ�����	���)UHTXHQF\�FRXQWHU�UHDGLQJ�UHDG\�LQGLFDWRU���þ
þ�����	���/RZ�ZKHQ�D�QHZ�UHDGLQJ�LV�DYDLODEOH���5HVHW�þ
þ�����	���KLJK�ZKHQ�WKH�FRXQWHU�LV�UHDG�E\�WKH�3&� þ
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0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

JHQBUHDGBLOLPLW��JHQBUHDGBVHWWOHG��JHQBUHDGBV\QF��JHQBUG\BIUHT



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBUHDGBV\QF����UHDG�WKH�V\QF�VLJQDO�

6<1236,6

V\QF� �JHQBUHDGBV\QF��YRLG��

LQW�V\QF� FXUUHQW�V\QF�ORJLF�OHYHO

'(6&5,37,21

7KLV�SURYLGHV�D�UHSURGXFWLRQ�RI�WKH�JHQHUDWRU�V\QF�RXWSXW�VLJQDO�

2EYLRXVO\�WKLV�IXQFWLRQ�RQO\�KDV�YDOXH�LI�V\QF�LV�UXQQLQJ�DW�YHU\�ORZ�IUHTXHQFLHV

VXFK�DV�ZLWK�WRQH�EXUVWV�

5(78516

5HWXUQV���LI�V\QF�LV�DW�D�KLJK�ORJLF�OHYHO�

5HWXUQV���LI�V\QF�LV�DW�D�ORZ�ORJLF�OHYHO�

6((�$/62

JHQBUHDGBVWDWXV



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBVHWBDPS����VHW�JHQHUDWRU�DPSOLWXGH

6<1236,6

QHZBDPS� �JHQBVHWBDPS��DPS��

GRXEOH�DPS� DPSOLWXGH�LQ�9ROWV

GRXEOH�QHZBDPS� DPSOLWXGH�DFWXDOO\�VHW�LQ�9ROWV

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�JHQHUDWRU�DPSOLWXGH�

7KH�JHQHUDWRU�RXWSXW�LV�VHW�LQ��3($.�(48,9$/(17�506�92/76����7KLV

PHDQV�WKDW�DQ\�ZDYHIRUP�RXWSXW�E\�WKH�JHQHUDWRU�ZLOO�KDYH�WKH�VDPH�SHDN�YROWDJH

DV�ZRXOG�D�VLQH�ZDYHIRUP�VHW�LQ�506�9ROWV���7KXV��ZKHQ�WKH�JHQHUDWRU�ZDYHIRUP

LV�VHW�WR�VLQH��WKH�DPSOLWXGH�LV�VHW�LQ�506�9ROWV���7KLV�PHWKRG�RI�DPSOLWXGH

FDOLEUDWLRQ�HQVXUHV�WKDW�D�FKDQJH�LQ�ZDYHIRUP�ZLOO�QRW�FOLS�WKH�GHYLFH�XQGHU�WHVW�

%HFDXVH�RI�DPSOLWXGH�OLPLWDWLRQV�DQG�GLJLWDO�TXDQWL]DWLRQ��WKDW�DFWXDO�DPSOLWXGH

VHW�PD\�QRW�EH�H[DFWO\�ZKDW�ZDV�UHTXHVWHG���7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FKHFN�WKH

UHWXUQHG�DPSOLWXGH��DQG�WR�XVH�WKDW�YDOXH�DV�WKH�DFWXDO�DPSOLWXGH�WKH�JHQHUDWRU�LV

DW�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�DFWXDO�DPSOLWXGH�WKH�JHQHUDWRU�LV�VHW�WR�LQ��3($.

(48,9$/(17�506�92/76�����VHH�DERYH�

,I�WKH�UHTXHVWHG�DPSOLWXGH�H[FHHGV�KDUGZDUH�OLPLWDWLRQV��DQ�HUURU�FRGH�LV�VHW�DQG

WKH�SUHVHQW�DPSOLWXGH�LV�UHWXUQHG���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU

FRGHV�

,1,7,$/�67$7(

$PSOLWXGH�LV�VHW�WR�����9ROWV�E\�JHQBLQLW�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

6((�$/62

*HQHUDWRU�KDUGZDUH�VSHFLILFDWLRQV�IRU�DPSOLWXGH�OLPLWV�

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

*(1����

1$0(

JHQBVHWBEDO����VHW�JHQHUDWRU�RXWSXW�WR�EDODQFHG�RU�XQEDODQFHG�FRQILJXUDWLRQ�

6<1236,6

YRLG�JHQBVHWBEDO��RQBRII�

LQW�RQBRII� ��IRU�EDODQFHG����IRU�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�ERWK�RXWSXWV�WR�D�EDODQFHG�RU�XQEDODQFHG�FRQILJXUDWLRQ�

1RWH�WKDW�WKH�RXWSXW�LPSHGDQFH�PD\�FKDQJH�EHWZHHQ�EDODQFHG�DQG

XQEDODQFHG��VHH�JHQBVHWB]RXW��

,W�LV�SRVVLEOH�IRU�WKLV�IXQFWLRQ�WR�FDXVH�DQ�DPSOLWXGH�HUURU�VLQFH�WKH�PD[LPXP

DOORZDEOH�DPSOLWXGH�LQ�WKH��XQEDODQFHG�FRQILJXUDWLRQV�LV�KDOI�WKDW�IRU�WKH�EDODQFHG

FRQILJXUDWLRQ���,Q�WKLV�FDVH�WKH�HUURU�FRGH�LV�VHW�EXW�WKH�RXWSXW�FRQILJXUDWLRQ�LV�QRW

FKDQJHG���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�

5(78516

1RQH�

,1,7,$/�67$7(

7KH�RXWSXW�LV�VHW�WR�%$/$1&('�E\�JHQBLQLW

6((�$/62

JHQBVHWB]RXW��JHQBVHWBFPRGH

6\VWHP�2QH�8VHUV�PDQXDO��VHFWLRQ������IRU�D�GHVFULSWLRQ�RI�WKH�RXWSXW

FRQILJXUDWLRQV�

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

&$87,216

$Q�XQEDODQFHG�DQG�FRPPRQ�PRGH�WHVW�FRQILJXUDWLRQ�LV�DQ�LQYDOLG�FRPELQDWLRQ�

1RUPDOO\�WKLV�IXQFWLRQ�VKRXOG�EH�XVHG�WRJHWKHU�ZLWK�JHQBVHWBFPRGH�WR�FRQILJXUH

WKH�RXWSXW�

,W�LV�SRVVLEOH�IRU�WKLV�IXQFWLRQ�WR�FDXVH�DQ�DPSOLWXGH�HUURU���6HH�H[SODQDWLRQ�DERYH�

(;$03/(6

JHQBVHWBFPRGH����� ��PDNH�VXUH�RXWSXW�QRW�LQ�&02'(��

JHQBVHWBEDO����� ��QRZ�VHW�RXWSXW�XQEDODQFHG��
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*(1����

1$0(

JHQBVHWBELQWHUYDO����VHW�JHQHUDWRU�EXUVW�LQWHUYDO

6<1236,6

QHZBF\FOHV� �JHQBVHWBELQWHUYDO��F\FOHV��

LQW�F\FOHV� EXUVW�LQWHUYDO�LQ�F\FOHV

LQW�QHZBF\FOHV� LQWHUYDO�DFWXDOO\�VHW�LQ�F\FOHV

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�QXPEHU�RI�F\FOHV�IRU�WKH�EXUVW�LQWHUYDO���7KLV�QXPEHU�PD\

EH�IURP���WR�������F\FOHV�DQG�PXVW�EH�JUHDWHU�WKDQ�WKH�QXPEHU�RI�RQ�F\FOHV���,I

WKHQ�QXPEHU�RI�F\FOHV�DWWHPSWHG�LV�QRW�JUHDWHU�WKDQ�WKH�RQ�F\FOHV��WKH�LQWHUYDO�LV

QRW�FKDQJHG�DQG�WKH�HUURU�FRGH�LV�VHW���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH

HUURU�FRGHV�

1RWH�WKDW�WKH�LQWHUYDO�ZLOO�RFFXU�LPPHGLDWHO\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG�LI�WKH

EXUVW�LV�UXQQLQJ�

5(78516

7KH�QXPEHU�RI�F\FOHV�DFWXDOO\�VHW�LV�UHWXUQHG�

,1,7,$/�67$7(

7KH�QXPEHU�RI�F\FOHV�LQ�WKH�EXUVW�LQWHUYDO�LV�VHW�WR���E\�JHQBLQLW

6((�$/62

JHQBVHWBERQ��JHQBVHWBERIIOYO��JHQBVHWBEPRGH

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�

&$87,216

7KH�%85�*(1�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�DQ\�RI�WKH�EXUVW�IXQFWLRQV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBVHWBERIIOYO����VHW�JHQHUDWRU�EXUVW�RII�OHYHO

6<1236,6

QHZBSHUFHQW� �JHQBVHWBERIIOYO��SHUFHQW��

GRXEOH�SHUFHQW� EXUVW�RII�OHYHO�LQ�SHUFHQW

GRXEOH�QHZBSHUFHQW� OHYHO�DFWXDOO\�VHW�LQ�SHUFHQW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�DPSOLWXGH�RI�WKH�JHQHUDWRU�GXULQJ�WKH�EXUVW�
RII
�WLPH���7KLV

LV�DV�D�SHUFHQWDJH�RI�WKH�
RQ
�DPSOLWXGH�DQG�PD\�UDQJH�IURP�������SHUFHQW�WR

�����������SHUFHQW���������G%��

5(78516

7KH�EXUVW�RII�OHYHO�SHUFHQWDJH�DFWXDOO\�VHW�LV�UHWXUQHG�

,I�WKH�UHTXHVWHG�SHUFHQWDJH�H[FHHGV�KDUGZDUH�OLPLWDWLRQV��DQ�HUURU�FRGH�LV�VHW�DQG

WKH�SUHVHQW�SHUFHQWDJH�LV�UHWXUQHG���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU

FRGHV�

,1,7,$/�67$7(

7KH�EXUVW�RII�OHYHO�SHUFHQWDJH�LV�VHW�WR���������������������G%��SHUFHQW�E\

JHQBLQLW

6((�$/62

JHQBVHWBELQWHUYDO��JHQBVHWBERQ��JHQBVHWBEPRGH

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�

&$87,216

7KH�%85�*(1�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�DQ\�RI�WKH�EXUVW�IXQFWLRQV�
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*(1����

1$0(

JHQBVHWBERQ����VHW�JHQHUDWRU�EXUVW�RQ�F\FOHV

6<1236,6

QHZBF\FOHV� �JHQBVHWBERQ��F\FOHV�

LQW�F\FOHV EXUVW�RQ�WLPH�LQ�F\FOHV

LQW�QHZBF\FOHV RQ�F\FOHV�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�QXPEHU�RI�F\FOHV�IRU�WKH�EXUVW�RQ�WLPH���7KLV�QXPEHU�PD\

EH�IURP���WR�������F\FOHV�DQG�PXVW�EH�OHVV�WKDQ�WKH�QXPEHU�RI�LQWHUYDO�F\FOHV���,I

WKHQ�QXPEHU�RI�F\FOHV�DWWHPSWHG�LV�QRW�OHVV�WKDQ�WKH�LQWHUYDO�F\FOHV��WKH�RQ�WLPH�LV

QRW�FKDQJHG�DQG�WKH�HUURU�FRGH�LV�VHW���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH

HUURU�FRGHV�

5(78516

7KH�QXPEHU�RI�F\FOHV�DFWXDOO\�VHW�LV�UHWXUQHG�

,1,7,$/�67$7(

7KH�QXPEHU�RI�F\FOHV�LQ�WKH�EXUVW�RQ�WLPH�LV�VHW�WR���E\�JHQBLQLW

6((�$/62

JHQBVHWBELQWHUYDO��JHQBVHWBERIIOYO��JHQBVHWBEPRGH

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�

&$87,216

7KH�%85�*(1�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�DQ\�RI�WKH�EXUVW�IXQFWLRQV�
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*(1����
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JHQBVHWBEPRGH����VHW�JHQHUDWRU�EXUVW�PRGH

6<1236,6

YRLG�JHQBVHWBEPRGH��PRGH��

LQW�PRGH� EXUVW�PRGH

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�RQH�RI�WKH�IROORZLQJ�EXUVW�PRGHV�

�  �QRUPDO�EXUVW

�  �JDWHG�EXUVW

�  �WULJJHUHG�EXUVW

1RUPDO�EXUVW�FRQWLQXRXVO\�RXWSXWV�D�EXUVW�RI�1�F\FOHV�HYHU\�0�F\FOHV�ZKHUH�1�LV

WKH�
RQ�WLPH
�DV�VHW�E\�JHQBVHWBERQ�DQG�0�LV�WKH�LQWHUYDO�VHW�E\�JHQBVHWBELQWHUYDO�

*DWHG�EXUVW�LJQRUHV�QRUPDO�LQWHUYDO�DQG�RQ�WLPH�VHWWLQJV���7KH�RXWSXW�LV�DW�QRUPDO

DPSOLWXGH�DV�ORQJ�DV�WKH�75,**(5�*$7(�,1387�RQ�WKH�JHQHUDWRU�DX[LOLDU\

VLJQDOV�SDQHO�LV�KHOG�KLJK��DQG�DW�WKH�SURJUDPPHG�RII�OHYHO�ZKHQ�WKH�LQSXW�LV�ORZ�

7ULJJHUHG�EXUVW�RXWSXWV�D�VLQJOH�EXUVW�RI�1�F\FOHV�ZKHQ�WKH�75,**(5�*$7(

,1387�LV�FKDQJHG�IURP�ORZ�WR�KLJK��ZKHUH�1�LV�WKH�QXPEHU�RI�F\FOHV�VHW�E\

JHQBVHWBERQ�

5(78516

1RQH�

,1,7,$/�67$7(

7KH�EXUVW�PRGH�LV�VHW�WR�1250$/�E\�JHQBLQLW

6((�$/62

JHQBVHWBELQWHUYDO��JHQBVHWBERQ��JHQBVHWBERIIOYO
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&$87,216

7KH�%85�*(1�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�DQ\�RI�WKH�EXUVW�IXQFWLRQV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBVHWBFPRGH����VHW�JHQHUDWRU�RXWSXW�WR�FRPPRQ�PRGH�FRQILJXUDWLRQ

6<1236,6

YRLG�JHQBVHWBFPRGH��RQBRII��

LQW�RQBRII� ��IRU�FRPPRQ�PRGH����IRU�QRUPDO

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�ERWK�RXWSXWV�WR�D�FRPPRQ�PRGH�WHVW�FRQILJXUDWLRQ�

,W�LV�SRVVLEOH�IRU�WKLV�IXQFWLRQ�WR�FDXVH�DQ�DPSOLWXGH�HUURU�VLQFH�WKH�PD[LPXP

DOORZDEOH�DPSOLWXGH�LQ�WKH��FRPPRQ�PRGH�WHVW�FRQILJXUDWLRQ�LV�KDOI�WKDW�IRU�WKH

QRUPDO�FRQILJXUDWLRQ���,Q�WKLV�FDVH�WKH�HUURU�FRGH�LV�VHW�EXW�WKH�RXWSXW

FRQILJXUDWLRQ�LV�QRW�FKDQJHG���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU

FRGHV�

5(78516

1RQH�

,1,7,$/�67$7(

7KH�RXWSXW�LV�VHW�1250$/�E\�JHQBLQLW�

6((�$/62

JHQBVHWBEDO

6\VWHP�2QH�8VHUV�PDQXDO��VHFWLRQ������IRU�D�GHVFULSWLRQ�RI�WKH�RXWSXW

FRQILJXUDWLRQV�

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�
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*(1����

&$87,216

$Q�XQEDODQFHG�DQG�FRPPRQ�PRGH�WHVW�FRQILJXUDWLRQ�LV�DQ�LQYDOLG�FRPELQDWLRQ�

1RUPDOO\�WKLV�IXQFWLRQ�VKRXOG�EH�XVHG�WRJHWKHU�ZLWK�JHQBVHWBEDO�WR�FRQILJXUH�WKH

RXWSXW�

,W�LV�SRVVLEOH�IRU�WKLV�IXQFWLRQ�WR�FDXVH�DQ�DPSOLWXGH�HUURU���6HH�H[SODQDWLRQ�DERYH�

(;$03/(6

JHQBVHWBEDO����� ��VHW�RXWSXW�EDODQFHG��

JHQBVHWBFPRGH����� ��QRZ�VHW�FRPPRQ�PRGH�WHVW��



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

1$0(

JHQBVHWBIUHT����VHW�JHQHUDWRU�IUHTXHQF\

6<1236,6

QHZBIUHT� �JHQBVHWBIUHT��IUHT��

GRXEOH�IUHT� IUHTXHQF\�LQ�+HUW]

GRXEOH�QHZBIUHT� IUHTXHQF\�DFWXDOO\�VHW�LQ�+HUW]

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�JHQHUDWRU�IUHTXHQF\�

,I�DXWRFDO��VHH�JHQBDXWRFDO��LV�WXUQHG�RII��WKH�FORVHVW�DYDLODEOH�IUHTXHQF\�VHWWLQJ�LV

PDGH�DQG�UHWXUQHG�

,I�DXWRFDO�LV�RQ�WKHQ�D�FDOLEUDWLRQ�F\FOH�LV�SHUIRUPHG�WR�ILQH�WXQH�WKH�IUHTXHQF\�WR

WKH�IUHTXHQF\�UHTXHVWHG�DQG�WKDW�IUHTXHQF\�LV�UHWXUQHG���1RWH�WKDW�WKH�FDOLEUDWLRQ

F\FOH�DGGV�WR�WKH�WLPH�UHTXLUHG�WR�VHW�WKH�IUHTXHQF\�

%HFDXVH�RI�IUHTXHQF\�OLPLWDWLRQV�DQG�GLJLWDO�TXDQWL]DWLRQ��WKDW�DFWXDO�IUHTXHQF\

VHW�PD\�QRW�EH�H[DFWO\�ZKDW�ZDV�UHTXHVWHG���7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FKHFN�WKH

UHWXUQHG�IUHTXHQF\��DQG�WR�XVH�WKDW�YDOXH�DV�WKH�DFWXDO�IUHTXHQF\�WKH�JHQHUDWRU�LV

DW�

,W�LV�SRVVLEOH�IRU�WKLV�IXQFWLRQ�WR�FDXVH�DQ�DPSOLWXGH�HUURU�VLQFH�WKH�PD[LPXP

DOORZDEOH�DPSOLWXGH�FKDQJHV�ZLWK�IUHTXHQF\���6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV

RI�WKH�HUURU�FRGHV�

1RWH�WKDW�HYHQ�LI�DXWRFDO�LV�RII�DW�WKH�WLPH�WKLV�FDOO�LV�PDGH��WKH�H[DFW�IUHTXHQF\

SDVVHG�WR�WKLV�IXQFWLRQ�ZLOO�EH�VWRUHG�LQ�PHPRU\�DQG�ZLOO�EH�XVHG�LI�D�FDOO�WR

JHQBIUHTFDO�LV�PDGH�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�DFWXDO�IUHTXHQF\�WKH�JHQHUDWRU�LV�VHW�WR�LQ�+HUW]����VHH

DERYH�
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*(1����

,1,7,$/�67$7(

7KH�)UHTXHQF\�LV�VHW�WR���N+HUW]�E\�JHQBLQLW�

6((�$/62

JHQBVHWBDXWRFDO��JHQBIUHTFDO

*HQHUDWRU�KDUGZDUH�VSHFLILFDWLRQV�IRU�IUHTXHQF\�OLPLWV�DQG�VWHS�VL]HV�

DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�

&$87,216

,W�LV�SRVVLEOH�IRU�WKLV�IXQFWLRQ�WR�FDXVH�DQ�DPSOLWXGH�HUURU���6HH�H[SODQDWLRQ�DERYH�
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JHQBVHWBJQG����VHW�JHQHUDWRU�RXWSXW�JURXQGHG�RU�IORDWLQJ�

6<1236,6

YRLG�JHQBVHWBJQG��RQBRII��

LQW�RQBRII� ��IRU�JURXQG�����IRU�IORDWLQJ

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�ERWK�RXWSXWV�WR�JURXQGHG�RU�IORDWLQJ�

5(78516

1RQH�

,1,7,$/�67$7(

7KH�RXWSXW�LV�VHW�WR�)/2$7,1*�E\�JHQBLQLW�

6((�$/62

6\VWHP�2QH�8VHUV�PDQXDO��VHFWLRQ������IRU�D�GHVFULSWLRQ�RI�WKH�RXWSXW

FRQILJXUDWLRQV�
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*(1����

1$0(

JHQBVHWBLPIUHT����VHW�JHQHUDWRU�LQWHUPRGXODWLRQ�GLVWRUWLRQ�IUHTXHQF\

6<1236,6

QHZBLPIUHT� �JHQBVHWBLPIUHT��LPIUHT��

GRXEOH�LPIUHT� ,0'�IUHTXHQF\�LQ�+HUW]

GRXEOH�QHZBLPIUHT� ,0'�IUHTXHQF\�DFWXDOO\�VHW�LQ�+HUW]

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�JHQHUDWRU�,0'�IUHTXHQF\���7KH�IUHTXHQF\�SDVVHG�LV�URXQGHG

WR�WKH�FORVHVW�DYDLODEOH�YDOXH�

6HW�WKH�JHQHUDWRU�WR�DQ�,0'�ZDYHIRUP�EHIRUH�FDOOLQJ�WKLV�IXQFWLRQ

LQ�RUGHU�WR�KDYH�WKH�SURSHU�,0'�IUHTXHQF\�VHOHFWHG�

)RU�D�6037(�PRGH�ZDYHIRUP��WKLV�LV�WKH�ORZHU�IUHTXHQF\�WRQH���7KH�IROORZLQJ

IUHTXHQFLHV�DUH�DYDLODEOH�

���+]�����+]�����+]�����+]����+]����+]����+]

)RU�D�&&,)�PRGH�ZDYHIRUP��WKLV�LV�WKH�VSDFLQJ�EHWZHHQ�WKH�WZR�WRQHV���7KH

IROORZLQJ�IUHTXHQFLHV�DUH�DYDLODEOH�

�N+]�����+]�����+]�����+]�����+]�����+]����+]

)RU�D�',0�PRGH�ZDYHIRUP��WKLV�IXQFWLRQ�KDV�QR�HIIHFW���7KH�IUHTXHQFLHV�DUH

GHWHUPLQHG�E\�WKH�',0�PRGH�VHOHFWHG����VHH�JHQBVHWBPRGH�

%HFDXVH�RI�IUHTXHQF\�OLPLWDWLRQV�DQG�GLJLWDO�TXDQWL]DWLRQ��WKDW�DFWXDO�IUHTXHQF\

VHW�PD\�QRW�EH�H[DFWO\�ZKDW�ZDV�UHTXHVWHG���7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FKHFN�WKH

UHWXUQHG�IUHTXHQF\��DQG�WR�XVH�WKDW�YDOXH�DV�WKH�DFWXDO�IUHTXHQF\�WKH�JHQHUDWRU�LV

DW�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�DFWXDO�,0'�IUHTXHQF\�WKH�JHQHUDWRU�LV�VHW�WR�LQ�+HUW]�

�VHH�DERYH�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

*(1����

,1,7,$/�67$7(

7KH�,0'�IUHTXHQF\�LV�VHW�WR����+HUW]�E\�JHQBLQLW

6((�$/62

*HQHUDWRU�KDUGZDUH�VSHFLILFDWLRQV�IRU�DQ\�SRVVLEOH�FKDQJHV�WR�WKH�IUHTXHQFLHV

JLYHQ�DERYH�

&$87,216

7KH�,0'�*(1�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�DQ\�RI�WKH�LQWHUPRGXODWLRQ

IXQFWLRQV�
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1$0(

JHQBVHWBPRGH����VHW�JHQHUDWRU�ZDYHIRUP�PRGH�

6<1236,6

YRLG�JHQBVHWBPRGH��PRGH��

FKDU�PRGH� PRGH�VWULQJ

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�JHQHUDWRU�ZDYHIRUP�PRGH�

$YDLODEOH�PRGHV�DORQJ�ZLWK�WKH�PLQLPDO�DQG�UHFRPPHQGHG�VHWWLQJ�VWULQJV�DUH�

PLQLPDO UHFRPPHQGHG PRGH

�6� �6,1(� 6,1(:$9(

$GGLWLRQDOO\�DYDLODEOH�ZLWK�WKH�,0'�*(1�RSWLRQ�

�,� �,0'��� ,0'�6037(����
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$GGLWLRQDOO\�DYDLODEOH�ZLWK�WKH�%85�*(1�RSWLRQ�

�%� �%8567� %8567('�6,1(:$9(

�13� �12,6(�31.� 12,6(�3,1.

�1:� �12,6(�:+7� 12,6(�:+,7(

�1%� �12,6(�%3� 12,6(�%$1'3$66

�64� �648$5(� 648$5(:$9(
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/9)����

1$0(

OYIBWULJJHU����WULJJHU�D�QHZ�UHDGLQJ�ZLWK�GHOD\

6<1236,6

YRLG�OYIBWULJJHU��PVHF��

GRXEOH�PVHF� WULJJHU�GHOD\�WLPH�LQ�PLOOLVHFRQGV

'(6&5,37,21

&DXVHV�WKH�/9)�WR�ZDLW�[�PLOOLVHFRQGV�WKHQ�UHVWDUW�DOO�RI�LW
V�UHDGLQJV�F\FOHV�

5HDGLQJV�LQ�SURJUHVV�DUH�DERUWHG���$Q\�UHDGLQJV�IXQFWLRQ�FDOOHG�DIWHU�WKLV�ZLOO�ZDLW

IRU�LW
V�DSSURSULDWH�QHZ�UHDGLQJ�WR�EH�DYDLODEOH�

'HOD\V�IURP���WR�������PLOOLVHFRQGV�����VHFRQGV��DUH�DYDLODEOH���'HOD\�YDOXHV

RXWVLGH�WKLV�UDQJH�ZLOO�EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH

FKDQJHG�WR���DQG�QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������

5(78516

1RQH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBUDQJHBORFN����ORFN�WKH�/9)�UDQJHV�IRU�D�'63�GDWD�DFTXLVLWLRQ�

OYIBUDQJHBUHOHDVH����UHOHDVH�WKH�/9)�UDQJHV�DIWHU�D�'63�DFTXVLWLRQ�

6<1236,6

YRLG�OYIBUDQJHBORFN��YRLG��

YRLG�OYIBUDQJHBUHOHDVH��YRLG��

'(6&5,37,21

7KHVH�IXQFWLRQV�ZHUH�DGGHG�WR�VXSSRUW�'63�GDWD�DFTXLVLWLRQ�IRU�WKH�))7�W\SH�'63

SURJUDPV�

)RU�WKH�))7�W\SH�SURJUDPV��IIWJHQ�DQG�IIWVOLGH���WKH�ZDYHIRUP�GDWD�PXVW�EH

FRQWLJXRXV�LQ�WLPH��WKHUHIRUH�QR�UDQJLQJ�FDQ�RFFXU�ZKLOH�DQ�DFTXLVLWRQ�LV�LQ

SURJUHVV���$OVR��WKH�ZDYHIRUP�GDWD�QHHGV�WR�KDYH�WKH�UDQJLQJ�LQIRUPDWLRQ�VWRUHG

ZLWK�LW�WR�DOORZ�SURSHU�VFDOLQJ�RI�WKH�RXWSXW�GDWD�

,I�WKH�GDWD�LV�EHLQJ�DFTXLUHG�WKURXJK�WKH�/9)��WKH�UDQJHV�PXVW�EH�ORFNHG�EHIRUH

GDWD�DFTXLVLWLRQ���7KLV�LV�DFFRPSOLVKHG�EH�FDOOLQJ�OYIBUDQJHBORFN���7KH�UDQJHV�PD\

UHPDLQ�ORFNHG�LI�\RX�DUH�VXUH�WKDW�QHZ�UDQJHV�ZLOO�QRW�EH�QHHG�IRU�WKH�QH[W

DFTXLVLWLRQ�

1RUPDOO\��WKH�VHTXHQFH�LV

OYIBUDQJHBORFN��� ��/RFN�5DQJHV�IRU�$FTXLVLWLRQ��

GVSBDFTXLUHB[IRUP��� ��VWDUW�$FTXLUH�DQG�7UDQVIRUP��

GVSBZDLW��� ��ORRS�FDOOLQJ�GVSBUHDGBVWDWXV��

OYIBUDQJHBUHOHDVH��� ��8QORFN�UDQJHV��

,I�WKH�GDWD�LV�EHLQJ�DFTXLUHG�WKURXJK�WKH�'63�GLUHFW�LQSXWV�RU�WKURXJK�DQ\�RI�WKH

GLJLWDO�LQSXWV���WKHVH�IXQFWLRQV�DUH�QRW�QHHGHG�

5(78516

1RQH



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBUG\BESEUIUHT����GHWHUPLQH�LI�D�%3�%5�WXQLQJ�IUHTXHQF\�UHDGLQJ�LV�UHDG\�

OYIBUG\BIUHT����GHWHUPLQH�LI�D�IUHTXHQF\�UHDGLQJ�LV�UHDG\�

OYIBUG\BLQYROWV����GHWHUPLQH�LI�D�OHYHO�UHDGLQJ�LV�UHDG\�

OYIBUG\BPHDVXUH����GHWHUPLQH�LI�D�PDLQ�YROWPHWHU�UHDGLQJ�LV�UHDG\�

OYIBUG\BSKDVH����GHWHUPLQH�LI�D�SKDVH�UHDGLQJ�LV�UHDG\�

OYIBUG\BSRODULW\����GHWHUPLQH�LI�D�SRODULW\�UHDGLQJ�LV�UHDG\�

6<1236,6

UG\� �OYIBUG\BESEUIUHT��YRLG��

UG\� �OYIBUG\BIUHT��YRLG��

UG\� �OYIBUG\BLQYROWV��YRLG��

UG\� �OYIBUG\BPHDVXUH��YRLG��

UG\� �OYIBUG\BSKDVH��YRLG��

UG\� �OYIBUG\BSRODULW\��YRLG��

LQW�UG\� ��LI�UHDG\����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�WKH�DSSURSULDWH�UHDGLQJ�LV�UHDG\�

%HFDXVH�UHDGLQJV�IXQFWLRQV�GR�QRW�UHWXUQ�XQWLO�D�UHDGLQJ�LV�UHDG\��WKHVH�IXQFWLRQV

PD\�EH�XVHG�WR�DYRLG�ZDLWLQJ�IRU�D�UHDGLQJ���7KHVH�IXQFWLRQV�GR�127�FOHDU�WKHLU

UHVSHFWLYH�UHDG\�VWDWXVHV�DQG�VR�PD\�EH�FDOOHG�DQ\�QXPEHU�RI�WLPHV���2QO\�D�FDOO

WR�WKH�UHDGLQJ�IXQFWLRQ�ZLOO�FOHDU�D�UHDG\�VWDWXV�

,I�WKH�SDUWLFXODU�UHDGLQJ�LV�IRXQG�WR�EH�UHDG\��WKHQ�D�VXEVHTXHQW�FDOO�WR�WKH

FRUUHVSRQGLQJ�UHDGLQJV�IXQFWLRQ�ZLOO�EH�JXDUDQWHHG�WR�UHWXUQ�TXLFNO\�

1RWH�WKDW�UHDGLQJV�IURP�WKH�/9)�ZLOO�IUHH�UXQ�DW�WKH�VHOHFWHG�PHDVXUHPHQW�UDWH

DQG�VR�ZLOO�HYHQWXDOO\�EHFRPH�UHDG\�HYHQ�ZLWKRXW�D�FDOO�WR�OYIBWULJJHU�

5(78516

5HWXUQV�D���LI�D�UHDGLQJ�LV�UHDG\���5HWXUQV�D���RWKHUZLVH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

6((�$/62

OYIBWULJJHU��OYIBUHDGBIUHT��OYIBUHDGBLQYROWV��OYIBPHDVXUH��OYIBUHDGBESEUIUHT�

OYIBUHDGBSKDVH��OYIBUHDGBSRODULW\



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBUHDGBESEUIUHT����UHDG�EDQGSDVV�EDQGUHMHFW�IUHTXHQF\

6<1236,6

IUHT� �OYIBUHDGBESEUIUHT��YRLG��

GRXEOH�IUHT� EDQGSDVV�EDQGUHMHFW�IUHTXHQF\�LQ�+HUW]

'(6&5,37,21

5HWXUQV�WKH�IUHTXHQF\�YDOXH�WKDW�LV�XVHG�WR�WXQH�WKH�EDQGSDVV�EDQGUHMHFW�ILOWHU�

,I�WKH�ILOWHU�LV�LQ�DXWR�WXQLQJ�PRGH��VHH�OYIBVHWBESEUIUHT��LW�ZLOO�EH�DW�WKLV

IUHTXHQF\���2WKHUZLVH�WKLV�LV�WKH�IUHTXHQF\�WKH�ILOWHU�ZRXOG�EH�WXQHG�WR�LI�LW�ZHUH

LQ�DXWR�WXQLQJ�PRGH��QRW�WKH�DFWXDO�ILOWHU�IUHTXHQF\��

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH���$Q\�SDUWLFXODU�UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�EDQGSDVV�EDQGUHMHFW�IUHTXHQF\�LQ�+HUW]�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV

VKRXOG�QRUPDOO\�QRW�RFFXU�IRU�WKLV�IXQFWLRQ��DQG�PD\�LQGLFDWH�WKDW�WKH�KDUGZDUH�LV

GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�

6((�$/62

OYIBVHWBESEUIUHT��OYIBUG\BESEUIUHT



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBUHDGBIUHT����UHDG�IUHTXHQF\�IURP�OYI

6<1236,6

IUHT� �OYIBUHDGBIUHT��YRLG��

GRXEOH�IUHT� IUHTXHQF\�UHDGLQJ�LQ�+]�

'(6&5,37,21

7KLV�IXQFWLRQ�PDNHV�DQ�/9)�IUHTXHQF\�UHDGLQJ�IURP�WKH�VHOHFWHG�LQSXW�FKDQQHO�RU

WKH�RSSRVLWH�LQSXW�FKDQQHO�LI�WKH�/9)�LV�LQ�D���FKDQQHO�PRGH����6HH�OYIBVHWBPRGH

IRU�D�GHVFULSWLRQ�RI�WKH���FKDQQHO�PRGHV��

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH���$Q\�SDUWLFXODU�UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�IUHTXHQF\�LQ�+HUW]�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV�ZLOO

RFFXU�LI�WKH�LQSXW�DPSOLWXGH�LV�WRR�ORZ�IRU�D�IUHTXHQF\�UHDGLQJ���,W�PD\�DOVR

LQGLFDWH�WKDW�WKH�KDUGZDUH�LV�GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�

6((�$/62

OYIBUG\BIUHT



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBUHDGBJDLQUDQJH����UHDG�JDLQ�DPS�JDLQ

6<1236,6

JDLQ� �OYIBUHDGBJDLQUDQJH��YRLG��

GRXEOH�JDLQ� JDLQ�RI�JDLQDPS

'(6&5,37,21

7KLV�IXQFWLRQ�UHDGV�WKH�JDLQ�RI�WKH�JDLQDPS�UDQJH�LQ�XVH�

$�FRPPRQ�XVH�RI�WKHVH�IXQFWLRQV�LV�LQ�IL[LQJ�WKH�JDLQDPS�UDQJH�E\�REWDLQLQJ�WKH

JDLQ�DQG�WKHQ�XVLQJ�WKH�JDLQ�WR�FDOO�OYIBVHWBJDLQUDQJH��VHH�H[DPSOH�EHORZ�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�SUHVHQW�JDLQ�RI�WKH�JDLQDPS

6((�$/62

OYIBVHWBJDLQUDQJH��OYIBUHDGBVWDWBJDLQDPS��OYIBVHWBLQUDQJHBD��OYIBVHWBLQUDQJHBE�

OYIBUHDGBLQUDQJHBD��OYIBUHDGBLQUDQJHBE��OYIBUHDGBPHDVUDQJH�

(;$03/(6

GRXEOH�JDLQ��OYIBUHDGBJDLQUDQJH���

JDLQ� �OYIBUHDGBJDLQUDQJH��� �JHW�WKH�JDLQ�

OYIBVHWBJDLQUDQJH��JDLQ�� �IL[�WKH�JDLQDPS�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBUHDGBLQUDQJHBD����UHDG�FKDQQHO�$�LQSXW�UDQJH

OYIBUHDGBLQUDQJHBE����UHDG�FKDQQHO�%�LQSXW�UDQJH

6<1236,6

YROWV� �OYIBUHDGBLQUDQJHBD��YRLG��

YROWV� �OYIBUHDGBLQUDQJHBE��YRLG��

GRXEOH�YROWV� UDQJH�LQ�9ROWV

'(6&5,37,21

7KHVH�IXQFWLRQV�UHDG�WKH�DSSURSULDWH�FKDQQHO
V��LQSXW�UDQJH�DQG�UHWXUQ�QRPLQDO�IXOO

VFDOH�RI�UDQJH�LQ�XVH�

7KH�SRVVLEOH�UDQJHV�DUH�

���9
��9
��9
��9
��9
�9
���9
���9
���P9
���P9
���P9
��P9

$�FRPPRQ�XVH�RI�WKHVH�IXQFWLRQV�LV�LQ�IL[LQJ�WKH�LQSXW�UDQJH�E\�REWDLQLQJ�WKH

UDQJH�YROWDJH�DQG�WKHQ�XVLQJ�WKDW�YROWDJH�WR�FDOO�OYIBVHWBLQUDQJHBD����RU

OYIBVHWBLQUDQJHBE��VHH�H[DPSOH�EHORZ�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�IXOO�VFDOH�YROWDJH�RI�WKH�DSSURSULDWH�LQSXW�UDQJH�LQ�XVH



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

6((�$/62

OYIBVHWBLQUDQJHBD��OYIBVHWBLQUDQJHBE��OYIBUHDGBVWDWBD��OYIBUHDGBVWDWBE�

OYIBUHDGBJDLQUDQJH��OYIBVHWBJDLQUDQJH�

(;$03/(6

GRXEOH�YROWV��OYIBUHDGBLQUDQJHBD���

YROWV� �OYIBUHDGBLQUDQJHBD��� �JHW�WKH�UDQJH�

OYIBVHWBLQUDQJHBD��YROWV�� �IL[�WKH�UDQJH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBUHDGBLQYROWV����UHDG�LQSXW�YROWDJH��OHYHO�UHDGLQJ��IURP�/9)

6<1236,6

YROWV� �OYIBUHDGBLQYROWV��YRLG��

GRXEOH�YROWV� LQSXW�YROWDJH

'(6&5,37,21

0DNH�D�YROWDJH�UHDGLQJ�IURP�WKH�VHOHFWHG�LQSXW�FKDQQHO�RU�WKH�RSSRVLWH�LQSXW

FKDQQHO�LI�WKH�/9)�LV�LQ�D���FKDQQHO�PRGH����6HH�OYIBVHWBPRGH�IRU�D�GHVFULSWLRQ�RI

WKH���FKDQQHO�PRGHV��

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH���$Q\�SDUWLFXODU�UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

127(��7KLV�LV�WKH�YROWPHWHU�RQ�WKH�',6���RSWLRQ�DQG�VR�LV�RQO\�DYDLODEOH�LI�WKLV

RSWLRQ�LV�LQVWDOOHG���7KLV�YROWPHWHU�IXQFWLRQV�LQGHSHQGHQWO\�RI�WKH�UHDGLQJ�PRGH

VHOHFWHG�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�LQSXW�YROWDJH�IURP�WKH�VHOHFWHG�FKDQQHO�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV�ZLOO

RFFXU�LI�WKH�KDUGZDUH�LV�RYHU�UDQJHG���,W�PD\�DOVR�LQGLFDWH�WKDW�WKH�KDUGZDUH�LV

GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�

6((�$/62

OYIBPHDVXUH��OYIBUG\BLQYROWV�

&$87,216

7KH�',6���KDUGZDUH�PRGXOH�PXVW�EH�LQVWDOOHG�IRU�WKLV�IXQFWLRQ�WR�RSHUDWH

FRUUHFWO\�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

7KH�LQSXW�YROWPHWHU�DOZD\V�XVHV�DQ�506�GHWHFWRU�DQG�LV�QRW�DIIHFWHG�E\�WKH

OYIBVHWBGHWHFWRU�IXQFWLRQ�
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/9)����

1$0(

OYIBUHDGBPHDVUDQJH����UHDG�WKH�PHDVXUHPHQW�UDQJH

6<1236,6

YROWV� �OYIBUHDGBPHDVUDQJH��YRLG��

GRXEOH�YROWV� PHDVXUHPHQW�UDQJH�LQ�9ROWV

'(6&5,37,21

5HWXUQV�WKH�QRPLQDO�IXOO�VFDOH�LQ�9ROWV�RI�WKH�UDQJH�RI�WKH�PHDVXUHPHQW�SUHVHQWO\

VHOHFWHG���7KLV�UDQJH�LV�DIIHFWHG�E\�WKH�PHDVXUHPHQW�PRGH��VHOHFWHG�FKDQQHO��LWV

LQSXW�UDQJH�DQG�WKH�JDLQ�DPS�UDQJH�

7KLV�YROWDJH�FRUUHVSRQGV�WR�D������9ROW�RXWSXW�RQ�WKH�5($',1*�RXWSXW�RQ�WKH

IURQW�SDQHO�RI�WKH�/9)���)RU�LQVWDQFH��LI�WKH�/9)�ZDV�VHW�WR�PHDVXUH

$03/,78'(�DQG�WKH�UDQJH�UHWXUQHG�E\�WKLV�IXQFWLRQ�ZDV����P9ROW��WKHQ�DQ���

P9ROW�VLJQDO�DW�WKH�LQSXW�WR�WKH�/9)�ZRXOG�DSSHDU�DV�D������9ROW�VLJQDO�DW�WKH

5($',1*�RXWSXW�

7KLV�IXQFWLRQ�UHIHUV�RQO\�WR�WKH�UDQJH�DW�WKH�5($',1*�RXWSXW���,W�DOZD\V�UHWXUQV

WKH�VFDOH�LQ�9ROWV��HYHQ�LI�WKH�PHDVXUHPHQW�PRGH�LV�VHW�WR�UHWXUQ�D�UHDGLQJ�LQ

SHUFHQWDJHV��VXFK�DV�7+'���

5(78516

0HDVXUHPHQW�UDQJH�LQ�9ROWV�

6((�$/62

OYIBVHWBJDLQUDQJH��OYIBVHWBLQUDQJHBD��OYIBVHWBLQUDQJHBE�

OYIBUHDGBJDLQUDQJH��OYIBUHDGBLQUDQJHBD��OYIBUHDGBLQUDQJHBE



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBUHDGBPRGH����UHDG�PHDVXUHPHQW�PRGH�VWULQJ

6<1236,6

PRGH� �OYIBUHDGBPRGH��YRLG��

LQW�PRGH� QXPEHU�UHSUHVHQWLQJ�PRGH

'(6&5,37,21

7KLV�IXQFWLRQ�UHWXUQV�RQH�RI�WKH�IROORZLQJ�SRVVLEOH�QXPEHUV�WKDW�LQGLFDWH�ZKLFK

PHDVXUHPHQW�PRGH�WKH�PDLQ�YROWPHWHU�LV�LQ�

�  �$03/,78'(

�  �%$1'3$66('�$03/,78'(

�  �%$1'5(-(&7('�$03/,78'(

�  �7+'�DV�DQ�DPSOLWXGH

�  �7+'�DV�D�SHUFHQW

�  �6037(�,0'

�  �&&,)�,0'

�  �',0

�  �:2:�$1'�)/877(5

$GGLWLRQDOO\�DYDLODEOH�ZLWK�WKH�YHUVLRQ��$��KDUGZDUH�

��  ���&+$11(/�$03/,78'(

��  ���&+$11(/�$03/,78'(��DV�D�SHUFHQW�EHWZHHQ�FKDQQHOV�

��  ���&+$11(/�%3�$03/,78'(

��  ���&+$11(/�%3�$03/,78'(��DV�D�SHUFHQW�EHWZHHQ�FKDQQHOV�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�DQ�LQW�UHSUHVHQWLQJ�WKH�PRGH�

6((�$/62

OYIBVHWBPRGH��OYIBPHDVXUH
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/9)����

1$0(

OYIBUHDGBSKDVH������UHDG�SKDVH�IURP�OYI

OYIBUHDGBKLSKDVH����UHDG�SKDVH�IURP�OYI�DQG�VHW�SKDVH�UDQJH

6<1236,6

SKDVH� �OYIBUHDGBSKDVH��YRLG��

SKDVH� �OYIBUHDGBKLSKDVH��YRLG��

GRXEOH�SKDVH� SKDVH�LQ�GHJUHHV

'(6&5,37,21

0HDVXUHV�WKH�SKDVH�EHWZHHQ�FKDQQHOV�$�DQG�%�

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH���$Q\�SDUWLFXODU�UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

OYIBUHDGBKLSKDVH�IXQFWLRQV�WKH�VDPH�DV�OYIBUHDGBSKDVH�EXW�LW�DGGLWLRQDOO\�PDNHV�D

FDOO�WR�OYIBVHWBSKDVH�ZLWK�WKH�QHZ�UHDGLQJ���7KLV�NHHSV�WKH�SKDVH�UDQJH�RSWLPXP

IRU�WKH�UHDGLQJV�EHLQJ�PDGH�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�SKDVH�EHWZHHQ�FKDQQHOV�$�DQG�%�LQ�GHJUHHV�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV�ZLOO

RFFXU�LI�WKH�LQSXW�DPSOLWXGH�LV�WRR�ORZ�IRU�D�SKDVH�UHDGLQJ���,W�PD\�DOVR�LQGLFDWH

WKDW�WKH�KDUGZDUH�LV�GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�

6((�$/62

OYIBVHWBSKDVH��OYIBUG\BSKDVH

&$87,216

7KH�SKDVH�UDQJH�PXVW�EH�SURSHUO\�VHW�EHIRUH�WDNLQJ�WKH�SKDVH�UHDGLQJ�ZLOO�EH

YDOLG��VHH�OYIBVHWBSKDVH����)RU�PRVW�FLUFXPVWDQFHV��OYIBVHWBKLSKDVH�WDNHV�FDUH�RI

WKLV�
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OYIBUHDGBSRODULW\������UHDG�SRODULW\�IURP�/9)

6<1236,6

SRODULW\� �OYIBUHDGBSRODULW\��YRLG��

GRXEOH�SRODULW\� SRODULW\�LQ�GHJUHHV

'(6&5,37,21

0HDVXUHV�WKH�DEVROXWH�SRODULW\�RI�WKH�VLJQDO�RQ�WKH�VHOHFWHG�LQSXW�FKDQQHO�

3RODULW\�FDQ�EH�HLWKHU���RU�����GHJUHHV���$�VSHFLDO�DV\PPHWULF�ZDYHIRUP�LV

UHTXLUHG�WR�GHWHUPLQH�WKLV���:LWK�6\VWHP�2QH�WKLV�ZDYHIRUP�LV�SURGXFHG�E\�WKH

%85�*(1�RSWLRQ

6HW�WKH�JHQHUDWRU�WR�

%8567�PRGH
)5(48(1&<���N+]
��&<&/(�21
��&<&/(6�2))
����%8567�2))�/(9(/

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH���$Q\�SDUWLFXODU�UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�DEVROXWH�SRODULW\�DV�HLWKHU���RU�����GHJUHHV�

6((�$/62

OYIBUG\BSRODULW\

JHQBVHWBPRGH��JHQBVHWBEPRGH��JHQBVHWBELQWHUYDO��JHQBVHWBERQ��JHQBVHWBERIIOYO



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBUHDGBWHUPBD����UHDG�FKDQQHO�$�WHUPLQDWLRQ�VWDWXV

OYIBUHDGBWHUPBE����UHDG�FKDQQHO�%�WHUPLQDWLRQ�VWDWXV

6<1236,6

WHUP� �OYIBUHDGBWHUPBD��YRLG��

WHUP� �OYIBUHDGBWHUPBE��YRLG��

LQW�WHUP� ��LI�WHUPLQDWHG����LI�QRW

'(6&5,37,21

5HDGV�WKH�DSSURSULDWH�FKDQQHO
V�WHUPLQDWLRQ�VWDWXV�

7KH�WHUPLQDWLRQ�PD\�UHPRYH�LWVHOI�IURP�WKH�/9)
V�LQSXWV�LI�DQ�RYHUORDG�LV

GHWHFWHG���7KHVH�IXQFWLRQV�SURYLGH�D�ZD\�RI�VHQVLQJ�WKLV�

5(78516

5HWXUQV���LI�WHUPLQDWHG�

5HWXUQV���LI�QRW�

6((�$/62

OYIBVHWBWHUPBD��OYIBVHWBWHUPBE



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBVHWBESEUIUHT�����VHW�EDQGSDVV�EDQGUHMHFW�IUHTXHQF\

66<1236,6

QHZBIUHT� �OYIBVHWBESEUIUHT��IUHT��

GRXEOH�IUHT� FHQWHU�IUHTXHQF\�LQ�+HUW]

GRXEOH�QHZBIUHT� IUHTXHQF\�DFWXDOO\�VHW�LQ�+HUW]

'(6&5,37,21

7KLV�IXQFWLRQ�DWWHPSWV�WR�VHW�WKH�EDQGSDVV�EDQGUHMHFW�ILOWHU�WR�WKH�IUHTXHQF\�YDOXH

SDVVHG�

����VHWV�WKH�ILOWHU�WR�DXWRWXQLQJ�

5(78516

5HWXUQV�WKH�IUHTXHQF\�LQ�+HUW]�DFWXDOO\�VHW�RU�����IRU�DXWRWXQH�

,1,7,$/�67$7(

7KH�EDQGSDVV�EDQGUHMHFW�ILOWHU�LV�VHW�WR�$872781(�E\�OYIBLQLW�

6((�$/62

OYIBUHDGBESEUIUHT



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBVHWBGHWHFWRU����VHOHFW�GHWHFWRU�W\SH�

6<1236,6

YRLG�OYIBVHWBGHWHFWRU��W\SH��

FKDU�W\SH� W\SH�VWULQJ

'(6&5,37,21

6HOHFWV�GHWHFWRU�W\SH�IRU�PDLQ�YROWPHWHU�

&KRLFHV�DUH�DV�IROORZV�

5  �506
$  �$9(5$*(
3  �3($.
4  �43($.�
(  �3($.�(48,9$/(17�6,1(

7KH�LQSXW�VWULQJ�LV�VHDUFKHG�IRU�WKH�ILUVW�RFFXUUHQFH�RI�
5
��
$
��
3
��
4
�RU�
(
��XSSHU

RU�ORZHU�FDVH��

,I�WKH�/9)�LV�LQ�:RZ�	�)OXWWHU�PRGH��WKH�FKRLFHV�PHDQ�WKH�IROORZLQJ�

5  �1$%�506
$  �-,6
3  �XQGHILQHG
4  �,(&�3.
(  �XQGHILQHG

5HIHU�WR�WKH�6\VWHP�2QH�2SHUDWRU
V�PDQXDO�VHFWLRQV�����DQG�������:RZ�	�)OXWWHU�

IRU�D�GHVFULSWLRQ�RI�WKH�YDULRXV�:RZ�	�)OXWWHU�GHWHFWRUV�

5(78516

1RQH�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

,1,7,$/�67$7(

7KH�GHWHFWRU�LV�VHW�WR�506�E\�OYIBLQLW�

&$87,216

7KLV�IXQFWLRQV�DIIHFWV�RQO\�WKH�PDLQ�YROWPHWHU���7KLV�LV�WKH�YROWPHWHU�DFFHVVHG�E\

WKH�OYIBPHDVXUH�IXQFWLRQ���7KH�LQSXW�YROWPHWHU��DFFHVVHG�E\�OYIBUHDGBLQYROWV�

DOZD\V�XVHV�DQ�506�GHWHFWRU�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBVHWBGHWVSHHG����VHW�GHWHFWRU�DYHUDJLQJ�VSHHG

OYIBVHWBLQGHWVSHHG����VHW�LQSXW�GHWHFWRU�DYHUDJLQJ�VSHHG

6<1236,6

QHZBUDQJH� �OYIBVHWBGHWVSHHG��UDQJH��

QHZBUDQJH� �OYIBVHWBLQGHWVSHHG��UDQJH��

LQW�UDQJH� UDQJH�QXPEHU

LQW�QHZBUDQJH� UDQJH�QXPEHU�DFWXDOO\�VHW

'(6&5,37,21

7KHVH�IXQFWLRQV�VHW�WKH�GHWHFWRU�DYHUDJLQJ�WLPHV�IRU�WKH�506�DQG�$9(5$*(

GHWHFWRUV�

1RUPDOO\��WKHVH�IXQFWLRQV�GR�QRW�QHHG�WR�EH�FDOOHG�GLUHFWO\���%RWK

OYIBVHWBPHDVUDWH�DQG�WKH�SUHIHUUHG�OYIBVHWBUHVSRQVH�FDOO�WKHVH

IXQFWLRQV�WR�VHW�WKH�RSWLPXP�GHWHFWRU�DYHUDJLQJ�WLPH�

,I�WKHVH�IXQFWLRQV�DUH�XVHG��QRWH�WKDW�WKH\�PXVW�EH�FDOOHG�DIWHU

OYIBVHWBPHDVUDWH�RU�OYIBVHWBUHVSRQVH�DUH�XVHG�

OYIBVHWBGHWVSHHG�VHWV�WKH�GHWHFWRU�IRU�WKH�PHDVXUHPHQW�IXQFWLRQV�

OYIBVHWBLQGHWVSHHG�VHWV�WKH�GHWHFWRU�IRU�WKH�LQSXW�YROWPHWHU���127(��7KLV�LV�IRU�WKH

GHWHFWRU�RQ�WKH�GLVWRUWLRQ�RSWLRQ�DQG�VR�LV�RQO\�DYDLODEOH�LI�WKLV�RSWLRQ�LV�LQVWDOOHG�

5DQJHV���WKURXJK���DUH�DYDLODEOH���$Q\�RWKHU�VHWWLQJ�DWWHPSWHG�UHVXOWV�LQ�QR�DFWLRQ

EHLQJ�WDNHQ�

7KHVH�IXQFWLRQV�KDYH�QR�HIIHFW�RQ�WKH�3($.�DQG�43($.�GHWHFWRUV�

7KHUH�LV�DQ�LQKHUHQW�UHODWLRQVKLS�EHWZHHQ�WKH�GHWHFWRU�DYHUDJLQJ�WLPH�DQG�WKH

ORZHVW�IUHTXHQF\�FRPSRQHQW�RI�WKH�PHDVXUHG�VLJQDO���7KH�FRPELQDWLRQV�RI

GHWHFWRU�WLPH�FRQVWDQW�DQG�UHDGLQJ�UDWH�ZLOO�DIIHFW�ERWK�ORZ�IUHTXHQF\�DFFXUDF\

DQG�GLJLW�EREEOH�

)RU�PRVW�DSSOLFDWLRQV��GHWHFWRU�WLPH�FRQVWDQWV�VKRXOG�EH�JDQJHG�ZLWK�UHDGLQJ�UDWH�

ZKHUH�WKH�VORZHVW�WLPH�FRQVWDQW��UDQJH����LV�XVHG�IRU���UHDGLQJV�VHFRQG��DQG�WKH

IDVWHVW��UDQJH����IRU����UHDGLQJV�VHF�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

�VHH�DOVR�WKH�GLVFXVVLRQ�XQGHU�OYIBVHWBPHDVUDWH�

7KH�UHODWLYH�WLPH�FRQVWDQWV�DVVRFLDWHG�ZLWK�WKH�UDQJHV�DUH�

�  �6/2:(67

�

�

�  �)$67(67

5(78516

7KHVH�IXQFWLRQV�UHWXUQ�WKH�VSHHG�UDQJH�WKHLU�DSSURSULDWH��GHWHFWRUV�DUH�VHW�WR�

,1,7,$/�67$7(

%RWK�GHWHFWRUV�DUH�VHW�WR�WKHLU�6/2:(67�WLPH�FRQVWDQWV�E\�OYIBLQLW�

6((�$/62

OYIBVHWBPHDVUDWH��OYIBVHWBUHVSRQVH



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBVHWBJDLQUDQJH����VHW�JDLQ�DPS�UDQJH

6<1236,6

QHZBJDLQ� �OYIBVHWBJDLQUDQJH��JDLQ��

GRXEOH�JDLQ� JDLQ

GRXEOH�QHZBJDLQ� JDLQ�DFWXDOO\�VHW

'(6&5,37,21

6HWV�JDLQ�DPS�UDQJH���7KH�UDQJH�VHOHFWHG�KDV�D�JDLQ��HTXDO�WR�RU�OHVV�WKDQ�WKH

UHTXHVWHG�JDLQ�

,I�WKH�JDLQ�VSHFLILHG�LV������DXWRUDQJH�ZLOO�EH�VHOHFWHG�

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�JDLQV�DYDLODEOH�DQG�WR�ZKDW�IXOO�VFDOH�UDQJHV�WKH\

FRUUHVSRQG�WR�LQ�WKH�YDULRXV�PHDVXUHPHQW�PRGH�RI�WKH�/9)�

ÿýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ�*$,1�	���$03/,78'(��þ��7+'�	�',0���þ��&&,)�	�6037(��þ
þ������	�����5$1*(����þ����5$1*(�����þ�����5$1*(������þ
�������$��������������"��������������"�����������������
þ������	�����$872�����þ�����$872�����þ������$872������þ
�ýýýýýý#ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ������	��������P9����þ��������������þ����������������þ
�ýýýýýý#ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ������	��������P9����þ��������������þ����������������þ
�ýýýýýý#ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ������	��������P9����þ��������������þ����������������þ
�ýýýýýý#ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ������	��������P9����þ��������������þ����������������þ
�ýýýýýý#ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ������	��������X9����þ��������������þ����������������þ
�ýýýýýý#ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�
þ������	�������������þ��������������þ����������������þ
�ýýýýýý ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýý�

�D�JDLQ�RI������LV�YDOLG�RQO\�IRU�EDQGSDVV�DQG
EDQGUHMHFW�PHDVXUHPHQWV�DQG�UHSUHVHQWV����X9�

1RWH�WKDW�IRU�WKH�DPSOLWXGH�UDQJHV��WKH�LQSXW�UDQJHV��VHH�VHWBLQUDQJHBD�DQG�E�

PXVW�EH�VHW�WR�WKH����P9�UDQJH�EHIRUH�WKH�UDQJHV�KHUH�DUH�YDOLG�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

$OVR��IRU�DPSOLWXGH�UDQJHV��WKH�JDLQ�KHUH�VKRXOG�EH�VHW�WR���RU�$872�LI�WKH�LQSXW

UDQJH��VHH�VHWBLQUDQJHBD�DQG�E��LV�VHW�WR�DQ\WKLQJ�RWKHU�WKDQ����P9�

7KH�GLVWRUWLRQ�UDQJHV�DUH�LQGHSHQGHQW�RI�WKH�LQSXW�UDQJH�VHWWLQJV�

7KLV�UDQJH�PXVW�EH�UHSURJUDPPHG�LI�WKH�PHDVXUHPHQW�PRGH�RI�WKH�/9)�LV

FKDQJHG��VHH�OYIBVHWBPRGH����2WKHUZLVH��WKH�UHVXOWLQJ�UDQJH�LV�QRW�GHWHUPLQDWH�

$�FRPPRQ�XVH�RI�WKHVH�IXQFWLRQV�LV�LQ�IL[LQJ�WKH�JDLQDPS�UDQJH�E\�REWDLQLQJ�WKH

JDLQ�DQG�WKHQ�XVLQJ�WKH�JDLQ�WR�FDOO�OYIBVHWBJDLQUDQJH��VHH�H[DPSOH�EHORZ�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�JDLQ�WKH�JDLQ�DPS�LV�DFWXDOO\�VHW�WR��RU�����LI�WKH�JDLQDPS

LV�VHW�WR�DXWRUDQJH�

,1,7,$/�67$7(

7KH�JDLQ�DPS�LV�VHW�WR�$8725$1*(�E\�OYIBLQLW�

6((�$/62

OYIBUHDGBJDLQUDQJH

(;$03/(6

GRXEOH�JDLQ��OYIBUHDGBJDLQUDQJH����OYIBVHWBJDLQUDQJH���

JDLQ� �OYIBUHDGBJDLQUDQJH��� �JHW�WKH�JDLQ�

JDLQ� �OYIBVHWBJDLQUDQJH��JDLQ�� �IL[�WKH�JDLQDPS�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBVHWBKLSDVV����VHW�KLJK�SDVV�ILOWHU

6<1236,6

QHZBIUHT� �OYIBVHWBKLSDVV��IUHT��

GRXEOH�IUHT� FRUQHU�IUHTXHQF\�LQ�+HUW]

GRXEOH�QHZBIUHT� IUHTXHQF\�DFWXDOO\�VHW�LQ�+HUW]

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�ILOWHU�ZKRVH�FRUQHU�LV�HTXDO�WR�RU�EHORZ�WKH�LQSXW�YDOXH�

7KLV�LV�XVXDOO\�WKH�EHVW�ILOWHU�IRU�WKH�IUHTXHQF\�RI�LQWHUHVW�SDVVHG�

$�]HUR�VHOHFWV�QR�ILOWHULQJ�

7KH�DYDLODEOH�KLJK�SDVV�ILOWHU�IUHTXHQFLHV�DUH�

�����+]�
����+]�
����+]�

,I�WKLV�IXQFWLRQ�FDXVHV�WKH�KLJK�SDVV�ILOWHU�VHOHFWLRQ�WR�FKDQJH��D�����PLOOLVHFRQG

GHOD\�ZLOO�EH�LQYRNHG�WR�DOORZ�WKH�KDUGZDUH�WR�VHWWOH�

5(78516

5HWXUQV�FRUQHU�IUHTXHQF\�RI�ILOWHU�DFWXDOO\�VHW�LQ�+HUW]��RU�����LI�QR�ILOWHU�LV

VHOHFWHG�

,1,7,$/�67$7(

7KH�KLJK�SDVV�ILOWHU�LV�VHW�WR�2))�E\�OYIBLQLW�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBVHWBLQUDQJHBD����VHW�FKDQQHO�$�LQSXW�UDQJH

OYIBVHWBLQUDQJHBE����VHW�FKDQQHO�%�LQSXW�UDQJH

6<1236,6

QHZBYROWV� �OYIBVHWBLQUDQJHBD��YROWV��

QHZBYROWV� �OYIBVHWBLQUDQJHBE��YROWV��

GRXEOH�YROWV� UDQJH�LQ�9ROWV

GRXEOH�QHZBYROWV� UDQJH�DFWXDOO\�VHW�LQ�9ROWV

'(6&5,37,21

7KHVH�IXQFWLRQV�VHW�WKH�DSSURSULDWH�FKDQQHO
V��LQSXW�UDQJH�DQG�UHWXUQ�WKH�QRPLQDO

IXOO�VFDOH�RI�UDQJH�LQ�XVH�

7KH�SRVVLEOH�UDQJHV�DUH�

����9
���9
���9
���9
���9
��9
����9
����9
����09
����P9
����P9
���P9

,I�WKH�UDQJH�VSHFLILHG�LV������DXWRUDQJH�ZLOO�EH�VHOHFWHG�

$�FRPPRQ�XVH�RI�WKHVH�IXQFWLRQV�LV�LQ�IL[LQJ�WKH�LQSXW�UDQJH�E\�REWDLQLQJ�WKH

UDQJH�YROWDJH�DQG�WKHQ�XVLQJ�WKDW�YROWDJH�IRU�WKLV�FDOO��VHH�H[DPSOH�EHORZ�

5(78516

7KHVH�IXQFWLRQV�UHWXUQ�WKH�IXOO�VFDOH�YROWDJH�RI�WKH�DSSURSULDWH�LQSXW�UDQJH�LQ�XVH�

RU�����LI�WKH�UDQJH�LV�VHW�WR�DXWRUDQJH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

,1,7,$/�67$7(

7KH�LQSXW�UDQJHV�DUH�VHW�WR�$8725$1*(�E\�OYIBLQLW�

6((�$/62

OYIBUHDGBLQUDQJHBD��OYIBUHDGBLQUDQJHBE

(;$03/(6

GRXEOH�YROWV��OYIBUHDGBLQUDQJHBD���

YROWV� �OYIBUHDGBLQUDQJHBD��� �JHW�WKH�UDQJH�

OYIBVHWBLQUDQJHBD��YROWV�� �IL[�WKH�UDQJH�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)����

1$0(

OYIBVHWBORSDVV����VHW�ORZ�SDVV�ILOWHU

6<1236,6

QHZBIUHT� �OYIBVHWBORSDVV��IUHT��

GRXEOH�IUHT� FRUQHU�IUHTXHQF\�WR�VHW�ILOWHU

GRXEOH�QHZBIUHT� FRUQHU�IUHTXHQF\�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�ILOWHU�ZKRVH�FRUQHU�LV�HTXDO�WR�RU�DERYH�WKH�LQSXW�YDOXH�

7KLV�LV�XVXDOO\�WKH�EHVW�ILOWHU�IRU�WKH�IUHTXHQF\�RI�LQWHUHVW�SDVVHG�

$�]HUR�VHOHFWV�QR�ILOWHULQJ�

7KH�DYDLODEOH�ORZ�SDVV�ILOWHU�IUHTXHQFLHV�DUH�

���N+]�
���N+]�
�����N+]�

5(78516

5HWXUQV�FRUQHU�IUHTXHQF\�RI�ILOWHU�DFWXDOO\�VHW�LQ�+HUW]��RU���LI�QR�ILOWHU�LV�VHOHFWHG�

,1,7,$/�67$7(

7KH�ORZ�SDVV�ILOWHU�LV�VHW�WR�2))�E\�OYIBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)����

1$0(

OYIBVHWBPHDVUDWH����VHW�YROWPHWHU�UHDGLQJ�UDWH

6<1236,6

QHZBUDWH� �OYIBVHWBPHDVUDWH��UDWH��

LQW�UDWH� UDWH�LQ�UHDGLQJV�SHU�VHFRQG�

LQW�QHZBUDWH� UDWH�DFWXDOO\�VHW�LQ�UHDGLQJV�SHU�VHFRQG�

'(6&5,37,21

7KLV�IXQFWLRQ�VHOHFWV�WKH�PHDVXUHPHQW�DQG�IUHTXHQF\�UHDGLQJ�UDWH�DQG�GHWHFWRU

DYHUDJLQJ�VSHHGV�FORVHVW�WR�EXW�DERYH�WKH�LQSXW�YDOXH�

1RUPDOO\��WKLV�IXQFWLRQ�GRHV�QRW�QHHG�WR�EH�FDOOHG�GLUHFWO\���7KH

SUHIHUUHG�OYIBVHWBUHVSRQVH�FDOOV�WKLV�IXQFWLRQ�WR�VHW�WKH�RSWLPXP

PHDVXUHPHQW�UDWH�DQG�GHWHFWRU�DYHUDJLQJ�VSHHGV�

,I�WKLV�IXQFWLRQ�LV�XVHG��QRWH�WKDW�LW�PXVW�EH�FDOOHG�DIWHU

OYIBVHWBUHVSRQVH�LV�XVHG�

7KLV�LV�D�EHVW�HVWLPDWH�DWWHPSW���,I�D���LV�SDVVHG��QR�DFWLRQ�WDNHQ�DQG�WKH�SUHVHQW

UDWH�LV�UHWXUQHG�

5DWHV�DYDLODEOH�DUH�

�����������DQG���UHDGLQJV�SHU�VHFRQG�

7KHUH�LV�DQ�LQKHUHQW�UHODWLRQVKLS�EHWZHHQ�WKH�IDVWHVW�YDOLG�UHDGLQJ�UDWH�DQG�WKH

ORZHVW�IUHTXHQF\�FRPSRQHQW�RI�WKH�PHDVXUHG�VLJQDO������UHDGLQJV�SHU�VHFRQG

VKRXOG�EH�XVHG�RQO\�IRU�UHSHWLWLYH�VLJQDOV�IDVWHU�WKDQ�DSSUR[LPDWHO\����+]�

6LPLODUO\�����UHDGLQJV�VHF�LV�YDOLG�IRU����+=�DQG�IDVWHU����UHDGLQJV�VHF�IRU����+=

DQG�IDVWHU��DQG���UHDGLQJV�VHF�IRU����+=�DQG�IDVWHU�

5(78516

5HWXUQV�WKH�UDWH�DFWXDOO\�VHW�LQ�UHDGLQJV�SHU�VHFRQG�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)�����

,1,7,$/�67$7(

7KH�PHDVXUHPHQW�UDWH�LV�VHW�WR���SHU�VHFRQG�E\�OYIBLQLW�

6((�$/62

OYIBVHWBUHVSRQVH��OYIBVHWBGHWVSHHG



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)�����

1$0(

OYIBVHWBPRGH����VHW�PHDVXUHPHQW�PRGH�RI�PDLQ�YROWPHWHU

6<1236,6

YRLG�OYIBVHWBPRGH��PRGH��

FKDU�PRGH� PRGH�VWULQJ�

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�PHDVXUHPHQW�PRGH�RI�WKH�/9)
V�PDLQ�YROWPHWHU�

$YDLODEOH�PRGHV�DORQJ�ZLWK�WKH�PLQLPDO�DQG�UHFRPPHQGHG�VHWWLQJ�VWULQJV�DUH�

PLQLPDO UHFRPPHQGHG PRGH

�$� �$03/� $03/,78'(

�%3� �%$1'3$66� %$1'3$66('�$03/,78'(

�%5� �%$1'5(-(&7� %$1'5(-(&7('�$03/,78'(

�7� �7+'$03/� 7+'�DV�DQ�DPSOLWXGH

�7�� �7+'�� 7+'�DV�D�SHUFHQW

�6� �6037(� 6037(�,0'

�&� �&&,)� &&,)�,0'

�'� �',0� ',0

�:� �:	)� :2:�DQG�)/877(5

$GGLWLRQDOO\�DYDLODEOH�ZLWK�WKH�YHUVLRQ��$��KDUGZDUH�

��$� ��&+�$03/� ��&+$11(/�$03/,78'(

��$�� ��&+�$03/�� ��&+$11(/�$03/,78'(

DV���EHWZHHQ�FKDQQHOV

��%� ��&+�%3� ��&+$11(/�%3�$03/,78'(

��%�� ��&+�%3�� ��&+$11(/�%3

$03/,78'(

DV���EHWZHHQ�FKDQQHOV

7KH�LQSXW�VWULQJ�LV�VHDUFKHG�IRU�WKH�ILUVW�RFFXUUHQFH�RI�WKH�ILUVW�OHWWHU�RI�WKH�PRGH�

)RU�7KG��LI�D�
�
�LV�IRXQG��WKH�PRGH�LV�VHW�WR�7KG���RWKHUZLVH�LW�LV�VHW�WR�7KGOHYHO�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)�����

1RWH�WKDW�WKH���FKDQQHO�PRGHV�FRQQHFW�WKH�LQSXW�YROWPHWHU�DQG�WKH�IUHTXHQF\

FRXQWHU�WR�WKH�RSSRVLWH�LQSXW�FKDQQHO���)RU�H[DPSOH��LI�FKDQQHO��$��LV�VHOHFWHG

�OYIBFKDQQHO��$����DQG�WKH�/9)�LV�LQ�RQH�RI�WKH���FKDQQHO�PRGHV��WKH�LQSXW

YROWPHWHU�DQG�WKH�IUHTXHQF\�FRXQWHU�ZLOO�EH�FRQQHFWHG�WR�FKDQQHO��%��

5(78516

1RQH�

,1,7,$/�67$7(

7KH�PHDVXUHPHQW�PRGH�LV�VHW�WR�$03/,78'(�E\�OYIBLQLW�

6((�$/62

OYIBUHDGBPRGH��OYIBPHDVXUH

&$87,216

7KH�',6���KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�WKH��%$1'3$66����%$1'5(-(&7��

�7+'$03/���DQG��7+'���PRGHV�WR�RSHUDWH�SURSHUO\�

7KH�,0'�/9)�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�WKH��6037(����&&,)���DQG��',0�

PRGHV�WR�RSHUDWH�SURSHUO\�

7KH�:	)�/9)�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�WKH��:	)��PRGH�WR�RSHUDWH

SURSHUO\



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)�����

1$0(

OYIBVHWBSKDVH����VHW�SKDVH�PHDVXUHPHQW�UDQJH

6<1236,6

QHZBSKDVH� �OYIBVHWBSKDVH��SKDVH��

LQW�SKDVH� SKDVH�LQ�GHJUHHV

LQW�QHZBSKDVH� SKDVH�DFWXDOO\�VHW�LQ�GHJUHHV

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�SKDVH�PHDVXUHPHQW�UDQJH�EHVW�IRU�WKH�LQSXW�YDOXH�

3RVVLEOH�UDQJHV�DUH���WR������GHJUHHV�DQG������WR������GHJUHHV�

7KH�LQSXW�YDOXH�PXVW�EH�EHWZHHQ������DQG�����IRU�DQ\�DFWLRQ�WR�EH�WDNHQ�

5(78516

5HWXUQV�WKH�FHQWHU�RI�WKH�SKDVH�UDQJH�VHOHFWHG��HLWKHU���������WR������UDQJH��RU

�������WR�����UDQJH��

,1,7,$/�67$7(

7KH�FHQWHU�RI�WKH�SKDVH�UDQJH�LV�VHW�WR����WKH�������UDQJH��E\�OYIBLQLW�

6((�$/62

OYIBUHDGBSKDVH



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)�����

1$0(

OYIBVHWBUHVSRQVH����VHW�UHVSRQVH�FRPELQDWLRQV

6<1236,6

QHZBIUHT� �OYIBVHWBUHVSRQVH��IUHT��

GRXEOH�IUHT� IUHTXHQF\�LQ�+HUW]

GRXEOH�QHZBIUHT� IUHTXHQF\�DFWXDOO\�VHW�LQ�+HUW]

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�D�SUH�SURJUDPPHG�FRPELQDWLRQ�RI�GHWHFWRU�DYHUDJLQJ�VSHHG�DQG

UHDGLQJ�UDWH�IRU�ERWK�WKH�PHDVXUHPHQW�DQG�LQSXW��GLVWRUWLRQ�RSWLRQ��LI�LQVWDOOHG�

GHWHFWRUV�

7KH�FRPELQDWLRQ�LV�RSWLPL]HG�IRU�PD[LPXP�VSHHG�SRVVLEOH�ZLWKLQ�UHDVRQDEOH

LQVWUXPHQW�DFFXUDF\�IRU�WKH�JLYHQ�IUHTXHQF\�RI�LQWHUHVW���,W�LV�E\�QDWXUH�D

FRPSURPLVH��EXW�KDV�SURYHQ�WR�JLYH�JRRG�PHDVXUHPHQW�UHVXOWV�XQGHU�PRVW

FRQGLWLRQV�

%HFDXVH�WKH�DFWLRQ�RI�WKLV�IXQFWLRQ�LV�GHSHQGHQW�RQ�WKH�GHWHFWRU�W\SH

LQ�XVH��OYIBVHWBGHWHFWRU�VKRXOG�EH�FDOOHG�EHIRUH�WKLV�IXQFWLRQ�

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�FKRLFHV�PDGH�E\�WKLV�IXQFWLRQ���(DFK�URZ�LV�LQ

HIIHFW�at or above�WKH�IUHTXHQF\�JLYHQ��ZLWK�WKH�DSSURSULDWH�FROXPQV�VHOHFWHG�E\
WKH�PDLQ�YROWPHWHU�GHWHFWRU�W\SH�

ÿýýýýýýý�ýýýýýýýýýýýýýýýýýýýýý�ýýýýýýýýýýýýýýýýýýýýýýý�
þ�������	�����506�DQG�$9*�����þ������3($.�DQG�43($.���þ
þ!�RU� ��ýýýýýýýýýý�ýýýýýýýýýý�ýýýýýýýýýýýý�ýýýýýýýýýý�
þ�)5(4��	�'(763(('�þ��5($',1*�þ��'(763(('��þ��5($',1*�þ
þ�������	�5$1*(����þ��5$7(����þ��5$1*(�����þ��5$7(����þ
��������$����������"����������"������������"�����������
þ����+]�	����IDVW��þ�����VHF��þ�12�())(&7��þ�����VHF��þ
�ýýýýýýý#ýýýýýýýýýý�ýýýýýýýýýý�ýýýýýýýýýýýý�ýýýýýýýýýý�
þ����+]�	����������þ�����VHF��þ�12�())(&7��þ�����VHF��þ
�ýýýýýýý#ýýýýýýýýýý�ýýýýýýýýýý�ýýýýýýýýýýýý�ýýýýýýýýýý�
þ����+]�	����������þ�����VHF��þ�12�())(&7��þ�����VHF��þ
�ýýýýýýý#ýýýýýýýýýý�ýýýýýýýýýý�ýýýýýýýýýýýý�ýýýýýýýýýý�
þ����+]�	����VORZ��þ�����VHF��þ�12�())(&7��þ�����VHF��þ
�ýýýýýýý ýýýýýýýýýý�ýýýýýýýýýý�ýýýýýýýýýýýý�ýýýýýýýýýý�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)�����

$GGLWLRQDO�LQIRUPDWLRQ�

�� 7KH�GHWHFWRU�VSHHGV�DUH�QRW�DIIHFWHG�LI�WKH�GHWHFWRU�W\SH�LV�3($.�RU

43($.�

�� 7KH�LQSXW�YROWPHWHU�GHWHFWRU�VSHHG�LV�VHW�WKH�VDPH�DV�WKH�PDLQ�YROWPHWHU�

�� 7KLV�SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�WKH�DXWR�VHWWLQJ�RI�WKH�GHWHFWRU�ILHOG�RQ

WKH�6��(;(�DQDO\]HU�SDQHO�

�� 7KH�LQIRUPDWLRQ�LQ�WKH�WDEOH�LV�VXEMHFW�WR�UHILQHPHQWV�E\�$XGLR�3UHFLVLRQ�

8QOHVV�D�VSHFLDO�DSSOLFDWLRQ�UHTXLUHV�DQ�XQXVXDO�FRPELQDWLRQ�RI�DYHUDJLQJ�RU

UHDGLQJ�UDWH��WKLV�IXQFWLRQ�LV�DQ�H[FHOOHQW�VWDUWLQJ�SRLQW�IRU�VHWWLQJ�XS�WKH�/9)�WR

PDNH�D�PHDVXUHPHQW�DW�DQ\�JLYHQ�IUHTXHQF\�

5(78516

7KH�IUHTXHQF\�IRU�WKH�VHWWLQJV�FKRVHQ�

6((�$/62

OYIBVHWBGHWVSHHG��OYIBVHWBLQGHWVSHHG��OYIBVHWBPHDVUDWH��OYIBVHWBGHWHFWRU

(;$03/(6

OYIBVHWBGHWHFWRU��506��� �VHW�PDLQ�YROWPHWHU�WR�506�

OYIBVHWBUHVSRQVH������� �VHW�UHVSRQVH�JRRG�DW����+]��

7KH�DERYH�H[DPSOH�ZRXOG�VHW�WKH�UHDGLQJ�UDWH�WR����VHF��DQG�ERWK�GHWHFWRU�WLPH

FRQVWDQWV�WR�UDQJH���



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)�����

1$0(

OYIBVHWBWHUPBD����VHW�FKDQQHO�$�WHUPLQDWLRQ�

OYIBVHWBWHUPBE����VHW�FKDQQHO�%�WHUPLQDWLRQ�

6<1236,6

YRLG�OYIBVHWBWHUPBD��WHUP��

YRLG�OYIBVHWBWHUPBE��WHUP��

LQW�WHUP� WHUPLQDWLRQ�QXPEHU

'(6&5,37,21

7KLV�IXQFWLRQ�VHOHFWV�RQH�RI�WKH�DYDLODEOH�WHUPLQDWLRQV�LPSHGDQFHV�IRU�WKH�/9)

LQSXW�

7HUPLQDWLRQV�������DUH�DYDLODEOH���$Q\�RWKHU�VHWWLQJ�DWWHPSWHG�UHVXOWV�LQ�+L�=

EHLQJ�VHOHFWHG�

7KH�DYDLODEOH�WHUPLQDWLRQV�DUH�

�  �����RKPV

�  �����RKPV

�  �+L�=

7KH�WHUPLQDWLRQ�PD\�UHPRYH�LWVHOI�IURP�WKH�/9)
V�LQSXWV�LI�DQ�RYHUORDG�LV

GHWHFWHG���7KH�OYIBUHDGBWHUPBD�DQG�OYIBUHDGBWHUPBE�IXQFWLRQV�SURYLGH�D�ZD\�RI

VHQVLQJ�WKLV�

5(78516

1RQH�

,1,7,$/�67$7(

%RWK�LQSXWV�VHW�WR�+,�=�E\�OYIBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)�����

6((�$/62

OYIBUHDGBWHUPBD��OYIBUHDGBWHUPBE



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)�����

1$0(

OYIBVHWBZHLJKW����VHW�ZHLJKWLQJ�ILOWHU

6<1236,6

QHZBZHLJKW� �OYIBVHWBZHLJKW��ZHLJKW��

LQW�ZHLJKW� ZHLJKWLQJ�ILOWHU�QXPEHU

LQW�QHZBZHLJKW� ZHLJKWLQJ�ILOWHU�QXPEHU�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHOHFWV�RQH�RU�QRQH�RI�WKH�DYDLODEOH�ZHLJKWLQJ�ILOWHUV�

7KH�ZHLJKWLQJ�ILOWHUV�DUH�RSWLRQDO�ILOWHUV�WKDW�SOXJ�LQWR�WKH�/9)��LQWHUQDOO\���VR�WKH

H[DFW�IXQFWLRQ�RI�HDFK�RI�WKH�VHOHFWLRQV�KHUH�LV�GHSHQGHQW�RQ�ILOWHU�LQVWDOODWLRQ�

:HLJKWLQJ�QXPEHUV�IURP���WR���DUH�DYDLODEOH�DV�IROORZV�

�  �QR�ZHLJKWLQJ

�  �ZHLJKWLQJ�VORW���

�  �ZHLJKWLQJ�VORW���

�  �ZHLJKWLQJ�VORW���

�  �ZHLJKWLQJ�VORW���

�  �ZHLJKWLQJ�VORW����ZLWK�D�JDLQ�RI��������IRU�&&,5�ILOWHU�

�  �ZHLJKWLQJ�VORW����ZLWK�D�JDLQ�RI������IRU�&&,5�ILOWHU�

$GGLWLRQDOO\�DYDLODEOH�ZLWK�WKH�YHUVLRQ��$��KDUGZDUH�

�  �ZHLJKWLQJ�VORW���

�  �H[WHUQDO�ZHLJKWLQJ�ILOWHU

$Q\�RWKHU�VHWWLQJ�DWWHPSWHG�UHVXOWV�LQ�QR�ZHLJKWLQJ�EHLQJ�VHOHFWHG��ZHLJKWLQJ����

63(&,$/�127(6�)25�6/27����

1RUPDOO\�ZHLJKWLQJ�VORW����KDV�VSHFLDO�JDLQ�VHOHFWLRQV�IRU�XVH�ZLWK�WKH��&&,5�

ZHLJKWLQJ�ILOWHU�

%HFDXVH�RI�WKH�GHVLJQ�RI�WKDW�ILOWHU��WKH�UHDGLQJ�ZLOO�EH�FRUUHFWHG�LQWHUQDOO\�LQ�WKH

VRIWZDUH�ZKHQHYHU���RU���LV�VHOHFWHG���7KH�QRUPDO�VHOHFWLRQ�IRU�&&,5�LV���ZLWK�D

FRUUHFWLRQ�JDLQ�RI�������FDXVLQJ�WKH�&&,5�ILOWHU�WR�FURVV���G%�DW���N+]���



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)�����

$V�D�VHFRQG�FKRLFH�IRU�&&,5���6HOHFWLQJ���FDXVHV�VORW����WR�EH�XVHG�ZLWK�D

FRUUHFWLRQ�IDFWRU�RI�������FDXVLQJ�WKH��&&,5��ILOWHU�WR�FURVV���G%�DW���N+]�IRU

'2/%<�$50�PHDVXUHPHQWV��

%\�FRQYHQWLRQ��ZHLJKWLQJ�VORW����LV�QRUPDOO\�UHVHUYHG�IRU��$��ZHLJKWLQJ�

DOWKRXJK�WKHUH�DUH�QR�JDLQ�FRUUHFWLRQV��HWF��KHUH�

5(78516

5HWXUQV�WKH�QXPEHU�RI�WKH�ZHLJKWLQJ�ILOWHU�DFWXDOO\�VHW�

,1,7,$/�67$7(

:HLJKWLQJ�VHW�WR�121(�����E\�OYIBLQLW�

&$87,216

:HLJKWLQJ�GRHV�QRW�DIIHFW�:RZ�	�)OXWWHU�PHDVXUHPHQWV����VHH�OYIBVHWBZIZHLJKW�

:HLJKWLQJ�VORW����KDV�D�VRIWZDUH�JDLQ�FRUUHFWLRQ��6HH�WKH�QRWH�DERYH�

6HOHFWLQJ�DQ�HPSW\�ILOWHU�VORW�ZLOO�SURGXFH�HUURQHRXV�UHDGLQJV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

/9)�����

1$0(

OYIBVHWBZIZHLJKW����VHW�ZRZ�	�IOXWWHU�ZHLJKWLQJ

6<1236,6

YRLG�OYIBVHWBZIZHLJKW��ZHLJKW��

FKDU�ZHLJKW� ZHLJKWLQJ�VWULQJ�

'(6&5,37,21

6HOHFWV�ZHLJKWLQJ�ILOWHU�IRU�:RZ�	�)OXWWHU�RQO\�

$YDLODEOH�ZHLJKWLQJ�ILOWHUV�DORQJ�ZLWK�WKH�PLQLPDO�DQG�UHFRPPHQGHG�VHWWLQJ

VWULQJV�DUH�

PLQLPDO UHFRPPHQGHG PRGH

�:(,� �:(,*+7('� :(,*+7('

�:(,+%� �:(,*+7('�+%� :(,*+7('�+,*+�%$1'

�81:� �81:(,*+7('� 81:(,*+7('

�81:+%� �81:(,*+7('�+%� 81:(,*+7('�

+,*+�%$1'

�:,'� �:,'(%$1'� :,'(%$1'

�6&5� �6&5$3(� 6&5$3(�)/877(5

7KH�LQSXW�VWULQJ�LV�VHDUFKHG�IRU�WKH�ILUVW�RFFXUUHQFH�RI�WKH�PLQLPDO���OHWWHUV�DV

DERYH����XSSHU�RU�ORZHU�FDVH��

,I�D��:(,��RU��81:��LV�IRXQG��WKH�VWULQJ�LV�WKHQ�VHDUFKHG�IRU�DQ��+%��

5(78516

1RQH�

,1,7,$/�67$7(

:RZ�	�)OXWWHU�ZHLJKWLQJ�VHW�WR��:(,*+7('��E\�OYIBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

/9)�����

&$87,216

7KH�:	)�/9)�KDUGZDUH�RSWLRQ�LV�UHTXLUHG�IRU�WKLV�IXQFWLRQ�WR�RSHUDWH�FRUUHFWO\�





0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

'86�����

'86��'(/$<�817,/�6(77/('��)81&7,216�29(59,(:

7KH�UHDGLQJV�IXQFWLRQV�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQV�DOO�UHWXUQ�UDZ

XQSURFHVVHG�UHDGLQJV���:KLOH�VRPH�DSSOLFDWLRQV�UHTXLUH�WKLV��JHQHUDOO\�D�UHDGLQJ

VKRXOG�QRW�EH�FRQVLGHUHG�YDOLG�XQWLO�ERWK�WKH�GHYLFH�XQGHU�WHVW�DQG�WKH

PHDVXUHPHQW�LQVWUXPHQW�KDYH�VHWWOHG�WR�D�VWHDG\�VWDWH�

7KH�IROORZLQJ�JURXS�RI�IXQFWLRQV�SURYLGH�WKH�FDSDELOLW\�RI�UHDGLQJ�VHWWOHG�GDWD�

7KH�VHWWOLQJ�DOJRULWKP�LWVHOI�UHVLGHV�LQ�WKH�GXVBUHDG�IXQFWLRQ���7KH�RWKHU�IXQFWLRQV

VHW�WKH�VSHFLILFDWLRQV�IRU�TXDOLI\LQJ�GDWD�DQG�SHUIRUP�VRPH�RWKHU�XWLOLW\�WDVNV�

7KH�VHWWOLQJ�DOJRULWKP�ZLOO�UHWXUQ�GDWD�RQO\�DIWHU�WKH�GDWD�KDV�PHW�WKH�UHTXLUHPHQWV

IRU�VHWWOLQJ���$V�HDFK�UHDGLQJ�LV�WDNHQ�IURP�WKH�KDUGZDUH��LW�LV�FRPSDUHG�DJDLQVW

SUHYLRXV�UHDGLQJV�WR�GHWHUPLQH�LI�LW�KDV�VHWWOHG�

7KH�QXPEHU�RI�SUHYLRXV�UHDGLQJV�LW�LV�FRPSDUHG�DJDLQVW�LV�VHW�E\�WKH�YDULRXV

GXVBVHWB;;;376�IXQFWLRQV�

7KH�OLPLWV�IRU�HDFK�FRPSDULVRQ�DUH�VHW�E\�WKH�GXVBVHWB;;;72/�

GXVBVHWB;;;)/225��DQG�GXVBVHWBVKDSH�IXQFWLRQV�

6KRXOG�D�VHULHV�RI�UHDGLQJV�QHYHU�VHWWOH��D�WLPH�RXW�OLPLW�LV�SURYLGHG�E\�WKH

GXVBVHWBWLPHRXW�IXQFWLRQ�

7KH�GXVBFOHDU�DQG�GXVBSKDVHBFOHDU�IXQFWLRQV�HUDVH�SUHYLRXV�GDWD�IURP�WKH�VHWWOLQJ

DOJRULWKP�

6(77/,1*�$/*25,7+0�'(6&5,37,21

'DWD�LV�FRQVLGHUHG�VHWWOHG�ZKHQ�D�VHULHV�RI�UHDGLQJV�LV�ZLWKLQ�VSHFLILHG�OLPLWV�RI

HDFK�RWKHU���7KH�FRPSDULVRQ�OLPLW�XVHG�LV�FDOFXODWHG�E\�FRPELQLQJ�WKH�VSHFLILHG

WROHUDQFH��IORRU��VKDSH��DQG�WKH�LQGLYLGXDO�UHDGLQJV�

$V�HDFK�QHZ�UHDGLQJ�DUULYHV�IURP�WKH�KDUGZDUH��LW�LV�VWRUHG�LQ�DQ�DUUD\���$W�DQ\

JLYHQ�WLPH�WKH�DUUD\�KROGV�1�UHDGLQJV��ZKHUH�1�LV�WKH�QXPEHU�RI�UHDGLQJV�WDNHQ

IURP�WKH�KDUGZDUH�VLQFH�WKH�ODVW�GXVBFOHDU���7KLV�DUUD\�ZLOO�EH�UHSUHVHQWHG�DV�

$�����$�����$�����$�����$�����$������

ZKHUH�$����LV�WKH�PRVW�UHFHQW�UHDGLQJ�

$����LV�FRPSDUHG�DJDLQVW�$�����WKHQ�DJDLQVW�$�����HWF��XS�WR�$�376�����ZKHUH�376

LV�WKH�QXPEHU�VHW�E\�WKH�DSSURSULDWH�GXVB376�IXQFWLRQ�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

'86�����

)RU�H[DPSOH��LI�376� ���WKHQ�$����ZLOO�EH�FRPSDUHG�DJDLQVW�$����DQG�$������376

LV�WKH�WRWDO�QXPEHU�RI�UHDGLQJV�LQYROYHG�LQ�WKH�FRPSDULVRQV�

)RU�HDFK�FRPSDULVRQ�$����DJDLQVW�$�;���WKH�DOORZDEOH�GLIIHUHQFH�'X�LV�FDOFXODWHG

LQ�WKH�IROORZLQJ�VHTXHQFH�

'� �WKH�PD[LPXP�RI���$�����72/(5$1&(���RU�)/225

'X� �'����6+$3(
(X-1)�� �6+$3(�WR�WKH�SRZHU

�;����

1RWH�WKDW�6+$3(�LV�VHW�E\�WKH�GXVBVKDSH�IXQFWLRQ��72/(5$1&(�E\�WKH

DSSURSULDWH�GXVB72/�IXQFWLRQ�DQG�)/225�E\�WKH�DSSURSULDWH�GXVB)/225

IXQFWLRQ�

6RPH�RI�WKH�LPSOLFDWLRQV�RI�WKLV�FDOFXODWLRQ�DUH�

�� 7KH�DOORZDEOH�GLIIHUHQFH�LV�QHYHU�OHVV�WKDQ�)/225�

�� 7KH�FRPSDULVRQ�RI�$����DJDLQVW�$����LV�QRW�DIIHFWHG�E\�6+$3(�

�� ,I�6+$3(� ���DOO�FRPSDULVRQV�XVH�WKH�VDPH�GLIIHUHQFH�YDOXH�

�� ,I�6+$3(� �����WKH�FRPSDULVRQ�RI�$����DJDLQVW�$����DOORZV�WZLFH�WKH

GLIIHUHQFH�DV�DJDLQVW�$����

7KH�FRPSDULVRQ�SURFHVV�FRQWLQXHV�XQWLO�HLWKHU�WKH�QXPEHU�RI�SRLQWV�VSHFLILHG�E\

376�IDOO�ZLWKLQ�WKH�DOORZDEOH�GLIIHUHQFHV�RU�WLPHRXW�RFFXUV�

,I�WLPHRXW�RFFXUV��WKH�UHWXUQHG�UHDGLQJ�ZLOO�EH�WKH�DYHUDJH�RI�WKH�ODVW�1�UHDGLQJV�

7KLV�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�XQVHWWOHG�FRQGLWLRQ�LV�GXH�WR�QRLVH�DQG

WKDW�DYHUDJLQJ�ZLOO�KHOS���,I�DYHUDJHG�GDWD�LV�SUHIHUUHG��LW�DOVR�DOVR�SRVVLEOH�WR

IRUFH�WKH�VHWWOLQJ�DOJRULWKP�WR�DOZD\V�DYHUDJH��6HH�WKH�QH[W�VHFWLRQ��

,I�VHWWOLQJ�RFFXUV��WKH�UHWXUQHG�UHDGLQJ�LV�WKH�ODVW�UHDGLQJ�WDNHQ�IURP�WKH�KDUGZDUH�

QR�DYHUDJLQJ�RFFXUV�

2Q�WKH�6��(;(�VHWWOLQJ�SDQHO�

)/$7� ��6+$3(� ����
(;321(17,$/ ��6+$3(� ����



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

'86�����

1$0(

GXVBLQLW����LQLWLDOL]H�WKH�'86�VHWWLQJV

6<1236,6

YRLG�GXVBLQLW��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�LQLWLDOL]HV�WKH�'86�VHWWLQJV�WR�D�NQRZQ�VWDWH���,W�PXVW�EH�FDOOHG

EHIRUH�GXVBUHDG�FDQ�EH�XVHG�

1RWH�WKDW�GXVBLQLW�LV�FDOOHG�IRU�\RX�E\�DSBVHWXS�VR�WKDW�FDOOLQJ�WKLV�IXQFWLRQ

GLUHFWO\�VKRXOG�RQO\�EH�QHFHVVDU\�LI�\RX�DUH�JRLQJ�WR�EH�XVLQJ�PRUH�WKDQ�RQH�/9)

PRGXOH�

7KH�WROHUDQFHV�DUH�VHW�DV�IROORZV�

$03/ �����

7+'������

,0' �����

:	) �����

,192/76 �����

)5(4 �����

3+$6( �WKHUH�LV�QR�WROHUDQFH�IRU�SKDVH�

'&9 �����

2+06 �����

',1 �����

'63� �����

'63� �����

'63� �����

'63� �����

1RWH�WKDW�'63����'63��DUH�DOVR�VHW�E\�HDFK�'63�SURJUDP�ORDGHG��VHH�WKH

GVSBUHVWRUH���IXQFWLRQ�

7KH�IORRUV�DUH�VHW�DV�IROORZV�
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$03/ ���(�� 9ROWV �����Q9�

7+' ���(�� � �����������

,0' ���(�� � �����������

:	) ���(�� � ����������

,192/76 ���(�� 9ROWV ����X9�

)5(4 ���(�� +HUW] ��������+]�

3+$6( ��� GHJUHHV

'&9 ���(�� 9GF �����X9GF�

2+06 ���(�� 2KPV �����P2KPV�

',1 ��� &RXQWV

'63� ���(�� �XQLWV�YDU\�

'63� ���(��

'63� ���(��

'63� ���(��

1RWH�WKDW�'63����'63��DUH�DOVR�VHW�E\�HDFK�'63�SURJUDP�ORDGHG��VHH�WKH

GVSBUHVWRUH���IXQFWLRQ���7KH�XQLW�RI�WKH�IORRU�LV�DOVR�SURJUDP�GHSHQGHQW�

7KH�SRLQWV�DUH�VHW�DV�IROORZV�

0($6 ��32,176

,192/76 ��32,176

)5(4 ��32,176

3+$6( ��32,176

'00 ��32,176

',1 ��32,17

'63� ��32,176

'63� ��32,176

'63� ��32,176

'63� ��32,176

6KDSH�LV�VHW�WR�������VDPH�DV�(;321(17,$/�LQ�6��(;(�

7LPHRXW�LV�VHW�WR�����VHFRQGV�

6((�$/62

DSBVHWXS
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1$0(

GXVBUHDG����PDNH�VHWWOHG�PHDVXUHPHQWV�IURP�WKH�/9)�DQG�'&;

6<1236,6

WLPHRXW� �GXVBUHDG��GRBPHDV��GRBLQYROWV��GRBIUHT��GRBSKDVH��GRBGPP��GRBGLQ�

	PHDV��	LQYROWV��	IUHT��	SKDVH��	GPP��	GLQ�

LQW�GRBPHDV� PDNH�D�PDLQ�YROWPHWHU�UHDGLQJ

LQW�GRBLQYROWV� PDNH�D�LQSXW�YROWDJH�UHDGLQJ

LQW�GRBIUHT� PDNH�D�IUHTXHQF\�UHDGLQJ

LQW�GRBSKDVH� PDNH�D�SKDVH��RU�SRODULW\��UHDGLQJ

LQW�GRBGPP� PDNH�D�'00�UHDGLQJ��'&;�

LQW�GRBGLQ� PDNH�D�GLJLWDO�LQSXW�UHDGLQJ��'&;�

�DQ\�QRQ�]HUR�YDOXH�FDXVHV�WKH�UHDGLQJ�WR�EH�WDNHQ�

IORDW�PHDV� PDLQ�UHDGLQJ

IORDW�LQYROWV� YROWDJH�UHDGLQJ

IORDW�IUHT� IUHTXHQF\�UHDGLQJ

IORDW�SKDVH� SKDVH��RU�SRODULW\��UHDGLQJ

IORDW�GPP� '00�UHDGLQJ

IORDW�GLQ� GLJLWDO�UHDGLQJ

�18//�SRLQWHUV�PD\�EH�VHQW�IRU�UHDGLQJV�QRW�EHLQJ�WDNHQ�

LQW�WLPHRXW� WLPHRXW�IODJ

'(6&5,37,21

7KLV�IXQFWLRQ�GHOD\V�UHWXUQLQJ�DQ\�UHDGLQJV�XQWLO�VHWWOLQJ�KDV�RFFXUUHG�

'63�UHDGLQJV�KDYH�QRW�EHHQ�DGGHG�WR�WKLV�IXQFWLRQ�EHFDXVH�RI�WKH

ODUJH�QXPEHU�RI�DUJXPHQWV�WKDW�ZRXOG�UHVXOW���,QVWHDG��IRU�'63

UHDGLQJV��WKH�QHZ�IXQFWLRQ�GXVBUHDGBVWUXFW�KDV�EHHQ�DGGHG�WR�WKH

OLEUDU\�

6LQFH�WKH�KDUGZDUH�LV�FDSDEOH�RI�WDNLQJ���PHDVXUHPHQWV�DW�RQFH��PRUH�ZLWK

'&;���WKLV�IXQFWLRQ�LV�SDVVHG�IODJV�WR�LQGLFDWH�ZKLFK�PHDVXUHPHQWV�WR�GR

VLPXOWDQHRXVO\���(DFK�VHWWOLQJ�SURFHVV�LV�UXQ�LQGHSHQGHQWO\�RI�WKH�RWKHUV��DQG�QR

UHDGLQJV�DUH�UHWXUQHG�XQWLO�DOO�RI�WKH�UHTXHVWHG�UHDGLQJV�KDYH�VHWWOHG�RU�WLPHRXW

RFFXUV�
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7KH�GRBPHDV��HWF��IODJV�DUH�VHW�WR�D�QRQ�]HUR�YDOXH�WR�FDXVH�WKHLU�DSSURSULDWH

UHDGLQJ�WR�EH�WDNHQ�����FDXVHV�WKH�UHDGLQJ�QRW�WR�EH�WDNHQ�

7KH�XQLWV�IRU�HDFK�RI�WKH�UHWXUQHG�YDOXHV�LV�WKH�VDPH�DV�IRU�WKHLU�UDZ�UHDGLQJV

IXQFWLRQV��7KDW�LV�

0($6 VDPH�DV�OYIBPHDVXUH��
,192/76 VDPH�DV�OYIBUHDGBLQYROWV���DOZD\V�9ROWV�
)5(4 VDPH�DV�OYIBUHDGBIUHT���DOZD\V�+HUW]�
3+$6( VDPH�DV�OYIBUHDGBSKDVH���RU
OYIBUHDGBSRODULW\��

�DOZD\V�GHJUHHV�
'00 VDPH�DV�GF[BUHDGBGPP���9GF�RU�2KPV�
',1 VDPH�DV�GF[BUHDGBGLQ��

7KH�UHDGLQJV�DUH�DOO�WDNHQ�IURP�WKH�VHOHFWHG�LQSXW�FKDQQHO�H[FHSW�ZKHQ�WKH�/9)�LV

LQ�D���FKDQQHO�PRGH�����FKDQQHO�PRGH�FDXVHV�WKH�LQSXW�YROWPHWHU�DQG�WKH

IUHTXHQF\�FRXQWHU�WR�EH�FRQQHFWHG�WR�WKH�RSSRVLWH�FKDQQHO���)RU�H[DPSOH��LI

FKDQQHO��$��LV�VHOHFWHG��OYIBFKDQQHO��$����DQG�WKH�/9)�LV�LQ�RQH�RI�WKH���FKDQQHO

PRGHV��WKH�LQSXW�YROWPHWHU�DQG�WKH�IUHTXHQF\�FRXQWHU�ZLOO�EH�FRQQHFWHG�WR�FKDQQHO

�%�����6HH�OYIBVHWBPRGH�IRU�D�GHVFULSWLRQ�RI�WKH���FKDQQHO�PRGHV��

7KH�FRPSDULVRQ�WROHUDQFHV�DQG�IORRUV�DUH�VHW�WKH�YDULRXV�OYIBVHWB72/�DQG

OYIBVHWB)/225��IXQFWLRQV�

7KH�WLPHRXW�OLPLW�LV�VHW�E\�OYIBVHWBWLPHRXW�����$Q\�PHDVXUHPHQW�WKDW�KDV�QRW

VHWWOHG�E\�WLPHRXW�ZLOO�KDYH�WKH�DYHUDJH�RI�LWV�ODVW���UHDGLQJV�UHWXUQHG�

7KH�DELOLW\�WR�UHWXUQ�SRODULW\�LQIRUPDWLRQ�LQVWHDG�RI�SKDVH�LV�FRQWUROOHG�E\�WKH

GXVBSRODULW\�IXQFWLRQ���1RUPDOO\��SKDVH�LV�UHWXUQHG���,I�GXVBSRODULW\���LV�FDOOHG�

WKHQ�SRODULW\�LQIRUPDWLRQ�PD\�EH�UHWXUQHG���6HH�GXVBSRODULW\�IRU�IXUWKHU

LQIRUPDWLRQ�

1RWH��$�VSHFLDO�VHUYLFH�LV�SHUIRUPHG�IRU�SKDVH�PHDVXUHPHQWV���6LQFH�WKH�KDUGZDUH

DOLDVHV�HYHU\�����GHJUHHV��GXVBUHDG�FRPSDUHV�LWV�VHWWOHG�SKDVH�UHDGLQJ�DJDLQVW�WKH

VHWWOHG�SKDVH�UHDGLQJ�UHWXUQHG�GXULQJ�D�SUHYLRXV�FDOO���,I�WKH�GLIIHUHQFH�LV�PRUH

WKDQ�����GHJUHHV��GXVBUHDG�DGGHG�RU�VXEWUDFWV�����GHJUHHV�IURP�WKH�UHDGLQJ�LQ�DQ

DWWHPSW�WR�FRUUHFW�IRU�WKDW�DOLDVLQJ���7KLV�PHDQV�WKDW�WKH�SKDVH�UHDGLQJ�FDQ�EH

PXFK�PRUH�WKDQ�����GHJUHHV���GXVBSKDVHBFOHDU�UHVHWV�WKLV�FRUUHFWLRQ�WR����DQG�FDQ

EH�FDOOHG�EHIRUH�HDFK�GXVBUHDG�WR�SUHYHQW�DQ\�FRUUHFWLRQ�

5(78516

5HWXUQV�D���LI�WLPHRXW�RFFXUUHG����RWKHUZLVH�
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6((�$/62

GXVBFOHDU��GXVBSKDVHBFOHDU��DQG�WKH�PDQ\�GXVBVHWB376�DQG�GXVBVHWB72/

IXQFWLRQV

OYIBVHWBPRGH��WR�VHW�WKH�PDLQ�PHDVXUHPHQW�PRGH��

GXVBSRODULW\��LI�SKDVH�RU�SRODULW\�LV�EHLQJ�XVHG�

GXVBUHDGBVWUXFW

&$87,216

3RLQWHUV�WR�IORDWV�PXVW�EH�SDVVHG�IRU�WKH�UHDGLQJV��QRW�WKH�IORDWV�WKHPVHOYHV�
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GXVBUHDGBVWUXFW����PDNH�VHWWOHG�PHDVXUHPHQWV�IURP�DOO�PRGXOHV�XVLQJ�D�GDWD

VWUXFWXUH�

6<1236,6

WLPHRXW� �GXVBUHDGBVWUXFW��VWUXFW�'86B5($'B6758&7�GXV�

VWUXFW�'86B5($'B6758&7�GXV SRLQWHU�WR�VWUXFW�DV

GHILQHG�LQ�$3�+

LQW�WLPHRXW� WLPHRXW�IODJ

'(6&5,37,21

7KLV�IXQFWLRQ�SHUIRUPV�WKH�VDPH�WDVNV�DV�GXVBUHDG�ZLWK�WKH�GLIIHUHQFH�WKDW�WKH

GDWD�SDVVLQJ�LV�KDQGOHG�LQ�D�VWUXFWXUH�LQVWHDG�RI�D�ORQJ�DUJXPHQW�OLVW�

7KH�VWUXFWXUH�'86B5($'B6758&7�LV�GHILQHG�LQ�$3�+�DV�IROORZV�

VWUXFW�'86B5($'B6758&7�^

LQW GRBPHDV�
LQW GRBOYO�
LQW GRBIUHT�
LQW GRBSKV�
LQW GRBGPP�
LQW GRBGLQ�
LQW GRBGVSBUHDG��
LQW GRBGVSBUHDG��
LQW GRBGVSBUHDG��
LQW GRBGVSBUHDG��

IORDW PHDV�
IORDW OYO�
IORDW IUHT�
IORDW SKV�
IORDW GPP�
IORDW GLQ�
IORDW GVSBUHDG��
IORDW GVSBUHDG��
IORDW GVSBUHDG��
IORDW GVSBUHDG��

`�
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7KH�VWUXFWXUH�PHPEHUV�UHSODFH�WKH�OLVW�RI�DUJXPHQWV�XVHG�LQ�GXVBUHDG�DERYH�DQG

SHUIRUP�WKH�VDPH�IXQFWLRQ�

7KH�GHIDXOW�VWUXFWXUH�QDPHG��GXV��LV�DOORFDWHG�E\�WKH�OLEUDU\�EXW�PD\�EH�UHSODFHG

E\�XVHU�DOORFDWHG�VWUXFWXUHV�E\�XVLQJ�WKH�VWUXFWXUH�GHILQLWLRQ�LQ�$3�+�DQG�SDVVLQJ�D

SRLQWHU�WR�WKH�QHZ�VWUXFWXUH�

5(78516

5HWXUQV�D���LI�WLPHRXW�RFFXUUHG����RWKHUZLVH�

6((�$/62

GXVBUHDG�IRU�D�FRPSOHWH�IXQFWLRQDO�GHVFULSWLRQ�

'63�SURJUDP�GHSHQGHQW�IXQFWLRQV�VHFWLRQ�IRU�D�GHVFULSWLRQ�RI�WKH�'63�UHDGLQJV�
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GXVBFOHDU����FOHDU�DOO�GDWD�IURP�VHWWOLQJ�DOJRULWKP

6<1236,6

YRLG�GXVBFOHDU��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�FDXVHV�DOO�GDWD�WR�EH�SXUJHG�IURP�WKH�VHWWOLQJ�DOJRULWKP�DQG�VKRXOG

QRUPDOO\�EH�FDOOHG�DW�WKH�EHJLQQLQJ�RI�D�WHVWLQJ�VHTXHQFH�VXFK�DV�D�VZHHS�

2QFH�WKH�VHWWOLQJ�DOJRULWKP�LV�FOHDUHG��1�QHZ�UHDGLQJV�ZLOO�QHHG�WR�EH�WDNHQ

EHIRUH�VHWWOLQJ�FDQ�RFFXU��ZKHUH�1�LV�WKH�QXPEHU�RI�SRLQWV�VHW�E\�WKH�DSSURSULDWH

GXVBVHWB376�IXQFWLRQV�

1RUPDOO\��WKH�DOJRULWKP�LV�QRW�FOHDUHG�DQG�LW�LV�SRVVLEOH�IRU�VHWWOLQJ�WR�RFFXU�RQ�WKH

ILUVW�KDUGZDUH�UHDGLQJ�WDNHQ�E\�GXVBUHDG�

5(78516

1RQH�
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1$0(

GXVBSKDVHBFOHDU����FOHDU�SKDVH�FRUUHFWLRQ

6<1236,6

YRLG�GXVBSKDVHBFOHDU��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�FDXVHV�WKH�SKDVH�FRUUHFWLRQ�WR�EH�UHVHW�WR���

3KDVH�FRUUHFWLRQ�LV�D�VHUYLFH�LV�SHUIRUPHG�IRU�SKDVH�PHDVXUHPHQWV�PDGH�ZLWK

GXVBUHDG�

6LQFH�WKH�KDUGZDUH�DOLDVHV�HYHU\�����GHJUHHV��GXVBUHDG�FRPSDUHV�LWV�VHWWOHG�SKDVH

UHDGLQJ�DJDLQVW�WKH�VHWWOHG�SKDVH�UHDGLQJ�UHWXUQHG�GXULQJ�D�SUHYLRXV�FDOO���,I�WKH

GLIIHUHQFH�LV�PRUH�WKDQ�����GHJUHHV��GXVBUHDG�DGGHG�RU�VXEWUDFWV�����GHJUHHV

IURP�WKH�UHDGLQJ�LQ�DQ�DWWHPSW�WR�FRUUHFW�IRU�WKDW�DOLDVLQJ���7KLV�PHDQV�WKDW�WKH

SKDVH�UHDGLQJ�FDQ�EH�PXFK�PRUH�WKDQ�����GHJUHHV���GXVBSKDVHBFOHDU�UHVHWV�WKLV

FRUUHFWLRQ�WR����DQG�FDQ�EH�FDOOHG�EHIRUH�HDFK�GXVBUHDG�WR�SUHYHQW�DQ\�FRUUHFWLRQ�

7KLV�IXQFWLRQ�VKRXOG�QRUPDOO\�EH�FDOOHG�DW�WKH�EHJLQQLQJ�RI�D�WHVWLQJ�VHTXHQFH

VXFK�DV�D�VZHHS�

5(78516

1RQH�
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GXVBSRODULW\����FDXVH�GXVBUHDG�WR�UHWXUQ�SRODULW\�LQIRUPDWLRQ�LQVWHDG�RI�SKDVH�

6<1236,6

YRLG�GXVBSRODULW\��RQBRII��

LQW�RQBRII� ��IRU�SRODULW\����IRU�SKDVH

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�ZKHWKHU�GXVBUHDG�UHWXUQV�SKDVH�RU�SRODULW\�LQIRUPDWLRQ�

3KDVH�LV�EHWZHHQ�FKDQQHOV�$�DQG�%�LQ�GHJUHHV�

3RODULW\�LV�WKH�DEVROXWH�SRODULW\�EHWZHHQ�FKDQQHOV�$�DQG�%�DQG�FDQ�EH�HLWKHU���RU

����GHJUHHV���$�VSHFLDO�DV\PPHWULF�ZDYHIRUP�LV�UHTXLUHG�WR�GHWHUPLQH�WKLV���:LWK

6\VWHP�2QH�WKLV�ZDYHIRUP�LV�SURGXFHG�E\�WKH�%85�*(1�RSWLRQ���6HH

OYIBUHDGBSRODULW\�IRU�IXUWKHU�LQIRUPDWLRQ�

5(78516

1RQH

,1,7,$/�67$7(

GXVBSRODULW\�LV�VHW�WR�2))��SKDVH��E\�GXVBLQLW�

6((�$/62

GXVBUHDG��OYIBUHDGBSRODULW\��OYIBUHDGBSKDVH
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1$0(

GXVBVHWBDPSOWRO����VHW�$03/�VHWWOLQJ�WROHUDQFH�

GXVBVHWBWKGWRO����VHW�7+'�VHWWOLQJ�WROHUDQFH�

GXVBVHWBLPGWRO����VHW�,0'�VHWWOLQJ�WROHUDQFH�

GXVBVHWBZIWRO����VHW�:	)�VHWWOLQJ�WROHUDQFH�

GXVBVHWBLQYROWVWRO����VHW�LQSXW�9ROWV�VHWWOLQJ�WROHUDQFH�

GXVBVHWBIUHTWRO����VHW�IUHTXHQF\�VHWWOLQJ�WROHUDQFH�

GXVBVHWBGFYWRO����VHW�'&�92/76��'00��VHWWOLQJ�WROHUDQFH�

GXVBVHWBRKPWRO����VHW�2+06��'00��VHWWOLQJ�WROHUDQFH�

GXVBVHWBGLQWRO����VHW�GLJLWDO�LQSXW�VHWWOLQJ�WROHUDQFH�

GXVBVHWBGVS�WRO����VHW�'63�UHDGLQJ���VHWWOLQJ�WROHUDQFH�

GXVBVHWBGVS�WRO����VHW�'63�UHDGLQJ���VHWWOLQJ�WROHUDQFH�

GXVBVHWBGVS�WRO����VHW�'63�UHDGLQJ���VHWWOLQJ�WROHUDQFH�

GXVBVHWBGVS�WRO����VHW�'63�UHDGLQJ���VHWWOLQJ�WROHUDQFH�

6<1236,6

QHZBWRO� �GXVBVHWBDPSOWRO��WRO��

QHZBWRO� �GXVBVHWBWKGWRO��WRO��

QHZBWRO� �GXVBVHWBLPGWRO��WRO��

QHZBWRO� �GXVBVHWBZIWRO��WRO��

QHZBWRO� �GXVBVHWBLQYROWVWRO��WRO��

QHZBWRO� �GXVBVHWBIUHTWRO��WRO��

QHZBWRO� �GXVBVHWBGFYWRO��WRO��

QHZBWRO� �GXVBVHWBRKPWRO��WRO��

QHZBWRO� �GXVBVHWBGLQWRO��WRO��

QHZBWRO� �GXVBVHWBGVS�WRO��WRO��

QHZBWRO� �GXVBVHWBGVS�WRO��WRO��

QHZBWRO� �GXVBVHWBGVS�WRO��WRO��
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3UHFLVLRQ�IRU�IXUWKHU�LQIRUPDWLRQ

7KH�VRIWZDUH�LQWHUQDOO\�PDLQWDLQV���GLIIHUHQW�VHWV�RI�'&;�GDWD���7KLV�IXQFWLRQ

VLPSO\�VHOHFWV�ZKLFK�VHW�RI�GDWD�WR�XVH�XQWLO�GF[BVHOHFW�LV�FDOOHG�DJDLQ�

7KH�SDVVHG�YDOXH�PXVW�EH�IURP���WR�����,I�LW�LV�RXW�RI�WKLV�UDQJH��QR�QHZ�VHOHFWLRQ�LV

PDGH�

$W�SUHVHQW��WKH�'&;�KDUGZDUH�GRHV�QRW�VXSSRUW�WKH�FKDQJLQJ�RI

DGGUHVVHV��VR�RQO\���'&;�PD\�EH�XVHG���7KLV�IXQFWLRQ�LV�SURYLGHG�IRU

FRQVLVWHQF\�DQG�IRU�SRVVLEOH�IXWXUH�H[SDQVLRQ�

5(78516

7KH�'&;�QXPEHU�VHOHFWHG�LV�UHWXUQHG�
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GF[BUHVWRUH��GF[BLQLW��DSBVHWXS



$XGLR�3UHFLVLRQ�6\VWHP�2QH
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GF[BLQLW����LQLWLDOL]H�'&;

6<1236,6

QHZBPRGQXP� �GF[BLQLW��PRGQXP��

LQW�PRGQXP� PRGXOH�QXPEHU

LQW�QHZBPRGQXP� PRGXOH�QXPEHU�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�LQLWLDOL]HV�WKH�'&;�WR�D�NQRZQ�VWDWH���,W�PXVW�EH�XVHG�DIWHU�SRZHU�

XS�

1RWH�WKDW�GF[BLQLW�LV�FDOOHG�IRU�\RX�E\�DSBVHWXS�VR�WKDW�FDOOLQJ�WKLV

IXQFWLRQ�GLUHFWO\�VKRXOG�RQO\�EH�QHFHVVDU\�LI�\RX�DUH�JRLQJ�WR�EH

ZULWLQJ�\RXU�RZQ�DSBVHWXS�SURFHGXUH�RU�XVLQJ�PRUH�WKDQ�RQH�'&;�

8VLQJ�PXOWLSOH�'&;V�LQ�D�V\VWHP�UHTXLUHV�PRGLILFDWLRQ�RI�WKH

DGGLWLRQDO�'&;�FLUFXLW�ERDUGV�WR�FKDQJH�DGGUHVVHV���&RQWDFW�$XGLR

3UHFLVLRQ�IRU�IXUWKHU�LQIRUPDWLRQ

7KH�VHOHFWHG�'&;�GDWD�VWUXFWXUH�LV�VHW�WR�GHIDXOW�FRQGLWLRQV��WKHQ�WKH�'&;

KDUGZDUH�LV�VHW�WR�PDWFK�XVLQJ�WKH�GF[BUHVWRUH�IXQFWLRQ�

7KLV�IXQFWLRQ�DOVR�VHWV�WKH�PRGXOH�QXPEHU�RI�WKH�VHOHFWHG�'&;��VHH�GF[BVHOHFW�

7KH�PRGXOH�QXPEHU�PXVW�EH�EHWZHHQ���DQG�����HOVH�WKH�GHIDXOW�RI����LV�XVHG�

7KH�GHIDXOW�PRGXOH�QXPEHU�RI����VKRXOG�EH�XVHG�XQOHVV�\RX�KDYH�D

V\VWHP�VSHFLILFDOO\�PRGLILHG�WR�KDYH�PXOWLSOH�'&;V�

'HIDXOW�LQLWLDOL]DWLRQV�

�� 6HW�'00�IXQFWLRQ�WR�92/76

�� 6HW�'00�WR�$8725$1*(��LQSXWV�HQDEOHG

�� 6HW�'00�WR���UHDGLQJV�SHU�VHFRQG��IUHHUXQQLQJ

�� 6HW�'&92/76���DQG���RXWSXWV�HQDEOHG

�� 6HW�'&92/76���DQG���WR�����9ROWV

�� 6HW�',1�WR����UHDGLQJ�SHU�VHFRQG��LQWHUQDO�VWUREH

�� 6HW�',1�IRUPDW�WR�WZR
V�FRPSOHPHQW

�� 6HW�'287�WR��

�� 6HW�'287�IRUPDW�WR�WZR
V�FRPSOHPHQW

��� 6HW�3RUWV�$��%��&��DQG�'�WR��

��� 6HW�*$7(�'(/$<�WR����PVHF�
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GF[BUHVWRUH����UHVWRUH�'&;�KDUGZDUH
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YRLG�GF[BUHVWRUH��YRLG��
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7KLV�IXQFWLRQ�UHVWRUHV�WKH�'&;�KDUGZDUH�WR�WKH�SUHVHQW�VWDWH�RI�WKH�VRIWZDUH�

7KLV�IXQFWLRQ�VKRXOG�EH�XVHG�LI�WKH�KDUGZDUH�ORVHV�SRZHU�RU�EHFRPHV

GLVFRQQHFWHG�IURP�WKH�FRPSXWHU�

7KLV�IXQFWLRQ�LV�DOVR�XVHG�E\�WKH�GF[BLQLW�IXQFWLRQ�
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7KLV�IXQFWLRQ�GHWHUPLQHV�LI�WKH�VHOHFWHG�'&;�LV�FRQQHFWHG�DQG�SRZHUHG�RQ�

7KH�'&;�VWDWXV�LV�XSGDWHG�HDFK�WLPH�GF[BUHVWRUH�FDOOHG���7KLV�IXQFWLRQ�UHWXUQV

WKDW�VWDWXV���1RWH�WKDW�DSBVHWXS�DQG��GF[BLQLW�DOVR�FDOO�GF[BUHVWRUH�DQG�VR�XSGDWH

WKH�VWDWXV�

,W�LV�JRRG�SUDFWLFH�WR�FKHFN�WKDW�6<67(0�21(�LV�SURSHUO\�FRQQHFWHG�DQG

SRZHUHG�RQ�EHIRUH�EHJLQQLQJ�D�WHVW�SURFHGXUH�

,I�WKH�'&;�LV�IRXQG�QRW�WR�H[LVW��EXW�VKRXOG���SURPSW�WKH�RSHUDWRU�WR�UHPHG\�WKH

VLWXDWLRQ��WKHQ�FDOO�GF[BUHVWRUH�EHIRUH�FDOOLQJ�GF[BH[LVW�DJDLQ�
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7KLV�IXQFWLRQ�RXWSXWV�D�VLQJOH�SXOVH�RQ�WKH�
GDWD�DFTXLUHG
�SLQ��SLQ������RI�WKH

'&;
V�SURJUDP�FRQWURO�RXWSXW�

7KLV�LV�QRUPDOO\�XVHG�WR�QRWLI\�DQ�H[WHUQDO�GHYLFH�WKDW�D�UHDGLQJ�KDV�EHHQ�WDNHQ�

EXW�PD\�EH�XVHG�IRU�RWKHU�SXUSRVHV�
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WULJJHU
�RXWSXW�ZLWK�GHOD\
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YRLG�GF[BGDWDBWULJJHU��PVHF��

GRXEOH�PVHF� GHOD\�WLPH�LQ�PLOOLVHFRQGV

'(6&5,37,21

&DXVHV�WKH�'&;�WR�ZDLW�[�PLOOLVHFRQGV�WKHQ�RXWSXW�D�VLQJOH�SXOVH�RQ�WKH�
WULJJHU


SLQ��SLQ������RI�WKH�'&;
V�SURJUDP�FRQWURO�RXWSXW�

7KLV�LV�QRUPDOO\�XVHG�WR�WULJJHU�DQ�H[WHUQDO�GHYLFH�WR�WDNH�D�UHDGLQJ��EXW�PD\�EH

XVHG�IRU�RWKHU�SXUSRVHV�

'HOD\V�IURP���WR�������PLOOLVHFRQGV�����VHFRQGV��DUH�DYDLODEOH���'HOD\�YDOXHV

RXWVLGH�WKLV�UDQJH�ZLOO�EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH

FKDQJHG�WR���DQG�QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������
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6<1236,6

YRLG�GF[BGLQBWULJJHU��PVHF��

GRXEOH�PVHF� WULJJHU�GHOD\�WLPH�LQ�PLOOLVHFRQGV

'(6&5,37,21

&DXVHV�WKH�'&;�WR�ZDLW�[�PLOOLVHFRQGV�WKHQ�WDNH�D�UHDGLQJ�IURP�WKH�GLJLWDO�LQSXW�

1RWH�WKDW�WKH�GLJLWDO�LQSXW�PXVW�KDYH�LWV�UHDGLQJV�ODWFKHG�E\�HLWKHU�DQ�H[WHUQDO

VWUREH�RU�DQ�LQWHUQDO�VWUREH�RI�UDWH�VHW�E\�GF[BVHWBGLQBUDWH�

'HOD\V�IURP���WR�������PLOOLVHFRQGV�����VHFRQGV��DUH�DYDLODEOH���'HOD\�YDOXHV

RXWVLGH�WKLV�UDQJH�ZLOO�EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH

FKDQJHG�WR���DQG�QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������
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YRLG�GF[BGPPBWULJJHU��PVHF��

GRXEOH�PVHF� WULJJHU�GHOD\�WLPH�LQ�PLOOLVHFRQGV

'(6&5,37,21

&DXVHV�WKH�'&;�WR�ZDLW�[�PLOOLVHFRQGV�WKHQ�UHVWDUW�WKH�'00�UHDGLQJV�F\FOH���,I�D

UHDGLQJ�LV�LQ�SURJUHVV��LW�LV�DERUWHG���7KH�GF[BUHDGBGPP�IXQFWLRQ��LI�FDOOHG�DIWHU

WKLV��ZLOO�UHWXUQ�WKH�UHDGLQJ�IURP�WKLV�WULJJHU�

'HOD\V�IURP���WR�������PLOOLVHFRQGV�����VHFRQGV��DUH�DYDLODEOH���'HOD\�YDOXHV

RXWVLGH�WKLV�UDQJH�ZLOO�EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH

FKDQJHG�WR���DQG�QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������
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'(6&5,37,21

7KH�'00
V�UHDGLQJ�F\FOHV�DUH�QRUPDOO\�IUHHUXQQLQJ��ZKLFK�PHDQV�UHDGLQJ�ZLOO�EH

UHWXUQHG�DW�WKH�UHDGLQJ�UDWH�ZLWKRXW�WKH�QHHG�RI�H[SOLFLW�WULJJHUV�

1RUPDOO\�WKLV�LV�WKH�GHVLUHG�PRGH�RI�RSHUDWLRQ���$�VLQJOH�WULJJHU�LV�PDGH�DIWHU�D

VWLPXOXV�FKDQJH��D�QHZ�UHDGLQJ�F\FOH�LV�EHJXQ�LPPHGLDWHO\���DQG�WKHQ�UHDGLQJV�DUH

WDNHQ�XQWLO�TXDOLILHG�DV�VHWWOHG�

7KH�'00�KDUGZDUH�LV�D�ELW�GLIIHUHQW�WKDQ�WKH�UHVW�RI�6\VWHP�2QH�LQ�WKDW�LW�LV�QRW

UHWULJJHUDEOH���7KLV�PHDQV�WKDW�DQ\�UHDGLQJ�F\FOH�PXVW�FRPSOHWH�EHIRUH�D�QHZ

F\FOH�FDQ�EHJLQ���7KHUHIRUH��WKHUH�ZLOO�EH�DQ�XQGHILQHG�GHOD\�EHIRUH�D�WULJJHU�FDQ

DFWXDOO\�EH�DFFRPSOLVKHG���7KLV�GHOD\�GHSHQGV�RQ�WKH�UHDGLQJ�UDWH�DQG�FDQ�EH�XS�WR

D�FRPSOHWH�UHDGLQJ�F\FOH�

)RU�WLPH�VHQVLWLYH�DSSOLFDWLRQV��LW�LV�IDVWHVW�WR�VWRS�WKH�'00�IURP�IUHHUXQQLQJ�DQG

WULJJHU�D�VLQJOH�UHDGLQJ�F\FOH�ZKHQHYHU�QHHGHG�

1RWH�WKDW�LI�WKH�'00�LV�QRW�IUHHUXQQLQJ��\RX�VKRXOG�QHYHU�FDOO�GF[BUHDGBGPP

EHIRUH�GF[BUG\BGPP�VKRZV�WKDW�D�UHDGLQJ�LV�UHDG\�

5(78516

1RQH�
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FKDU�PRGH� PRGH�VWULQJ
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7KLV�IXQFWLRQ�VHWV�WKH�'00�PHDVXUHPHQW�PRGH�

$YDLODEOH�PRGHV�DORQJ�ZLWK�WKH�PLQLPDO�DQG�UHFRPPHQGHG�VHWWLQJ�VWULQJV�DUH�

PLQLPDO UHFRPPHQGHG PRGH

�9� �92/76� '&�92/76

�2� �2+06� 2+06

7KH�LQSXW�VWULQJ�LV�VHDUFKHG�IRU�WKH�ILUVW�RFFXUUHQFH�RI�D�YDOLG�PRGH�FKDUDFWHU�

7KH�FDVH�RI�OHWWHUV�DUH�LJQRUHG�

,I�WKH�PRGH�VWULQJ�FDQQRW�EH�LQWHUSUHWHG��WKH�HUURU�FRGH�LV�VHW�DQG�QRWKLQJ�LV�GRQH�

6HH�DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�

5(78516

1RQH�
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DSBJHWBHUUFRGH�IRU�GHILQLWLRQV�RI�WKH�HUURU�FRGHV�
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'(6&5,37,21

7KLV�IXQFWLRQ�FRQQHFWV�RU�GLVFRQQHFWV�WKH�'00�IURP�WKH�IURQW�SDQHO�MDFNV�

7KLV�DOORZV�WKH�'00�WR�EH�ZLUHG�WR�WKH�FLUFXLW�XQGHU�WHVW�\HW�QRW�EH�FRQQHFWHG

XQWLO�QHHGHG���7KLV�LV�VR�WKDW�WKHUH�LV�QR�SRVVLELOLW\�RI�WKH�'00�LQSXW

FKDUDFWHULVWLFV�GHJUDGLQJ�WKH�UHVXOWV�RI�DQ\�RWKHU�PHDVXUHPHQWV�EHLQJ�PDGH�E\

6\VWHP�2QH�
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LQW�UDWH� UDWH�LQ�UHDGLQJV�SHU�VHFRQG�

LQW�QHZBUDWH� UDWH�DFWXDOO\�VHW�LQ�UHDGLQJV�SHU�VHFRQG�

'(6&5,37,21

7KLV�IXQFWLRQ�VHOHFWV�WKH�'00�UHDGLQJ�UDWH�FORVHVW�WR�WKH�LQSXW�YDOXH�

5DWHV�DYDLODEOH�DUH�

���DQG���UHDGLQJV�SHU�VHFRQG�
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GRXEOH�YROWVBRKPV� UDQJH�LQ�9ROWV�RU�RKPV

GRXEOH�QHZBYROWVBRKPV� UDQJH�DFWXDOO\�VHW�LQ�9ROWV�RU�RKPV

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�'00
V�LQSXW�UDQJH�DQG�UHWXUQV�WKH�QRPLQDO�IXOO�VFDOH�RI

UDQJH�LQ�XVH�

7KH�SRVVLEOH�UDQJHV�IRU�'&�9ROWV�PRGH�DUH�
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7KH�SRVVLEOH�UDQJHV�IRU�2KPV�PRGH�DUH�

�0�2KPV
���N�2KPV
��N�2KPV
�N�2KPV
����2KPV

,I�WKH�UDQJH�VSHFLILHG�LV������DXWRUDQJH�ZLOO�EH�VHOHFWHG�

$�FRPPRQ�XVH�RI�WKHVH�IXQFWLRQV�LV�LQ�IL[LQJ�WKH�LQSXW�UDQJH�E\�REWDLQLQJ�WKH

UDQJH�DQG�WKHQ�XVLQJ�WKDW�YDOXH�IRU�WKLV�FDOO��VHH�H[DPSOH�EHORZ�

5(78516
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7KHVH�IXQFWLRQV�VHW�WKH�YROWDJH�DW�WKH�'&;
V�'&�RXWSXWV�

%HFDXVH�RI�DPSOLWXGH�OLPLWDWLRQV�DQG�GLJLWDO�TXDQWL]DWLRQ��WKDW�DFWXDO�YROWDJH�VHW

PD\�QRW�EH�H[DFWO\�ZKDW�ZDV�UHTXHVWHG���7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FKHFN�WKH
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,I�WKH�UHTXHVWHG�YROWDJH�H[FHHGV�KDUGZDUH�OLPLWDWLRQV��DQ�HUURU�FRGH�LV�VHW�DQG�WKH
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LQW�RQBRII� ��IRU�21����IRU�2))

'(6&5,37,21

7KHVH�IXQFWLRQV�VHW�'&�9ROWV�RXWSXW���RU���WR�21�RU�2))�

7KH�RII�VWDWH�GLVFRQQHFWV�WKH�RXWSXWV�IURP�WKH�IURQW�SDQHO�
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LQW�GF[BVHWBGLQBIRUPDW��IRUPDW��

LQW�GF[BVHWBGRXWBIRUPDW��IRUPDW��

LQW�IRUPDW� ��IRU�%&'����IRU�7:2
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'(6&5,37,21

7KHVH�IXQFWLRQV�VHW�WKH�IRUPDW�RI�WKH�GLJLWDO�LQSXWV�DQG�RXWSXWV�

7KH�GLJLWDO�SRUWV�DUH����ELWV�SOXV�D�VLJQ�ELW�

7KH�QRUPDO�IRUPDW�LV�WZR
V�FRPSOHPHQW���7KLV�IRUPDW�FRPELQHV�WKH�ELWV�LQWR�D���

ELW�ZRUG�WKDW�IROORZV�QRUPDO�WZR
V�FRPSOHPHQW�FRQYHQWLRQV����LV�UHSUHVHQWHG�DV

�)))))�KH[��

7KH�%&'��%LQDU\�FRGHG�GHFLPDO��IRUPDW�LV�D�VLJQHG�PDJQLWXGH�UHSUHVHQWDWLRQ�����

LV�UHSUHVHQWHG�DV��������KH[������LV��������KH[��HWF�����$V�LV�QRUPDO�LQ�WKH�%&'

IRUPDW��HDFK�GHFLPDO�GLJLW�LV�UHSUHVHQWHG�E\���ELWV�
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%RWK�GLJLWDO�LQSXW�DQG�RXWSXW�DUH�VHW�WR�WZR
V�FRPSOHPHQW�E\�GF[BLQLW�
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QHZBUDWH� �GF[BVHWBGLQBUDWH��UDWH��

LQW�UDWH� UDWH�LQ�UHDGLQJV�SHU�VHFRQG�

LQW�QHZBUDWH� UDWH�DFWXDOO\�VHW�LQ�UHDGLQJV�SHU�VHFRQG�

'(6&5,37,21

7KLV�IXQFWLRQ�VHOHFWV�WKH�GLJLWDO�LQSXW�VWUREH�UDWH�FORVHVW�WR�EXW�DERYH�WKH�LQSXW

YDOXH�

,I�D���LV�SDVVHG��(;7(51$/�VWUREH�LV�VHOHFWHG���7KLV�LV�DYDLODEOH�DV�D�SLQ�RQ�WKH

GLJLWDO�LQSXW�FRQQHFWHU�

,QWHUQDO�VWUREH�UDWHV�DYDLODEOH�DUH�

�����������DQG���UHDGLQJV�SHU�VHFRQG�
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5HWXUQV�WKH�UDWH�DFWXDOO\�VHW�LQ�UHDGLQJV�SHU�VHFRQG�
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QHZBQXP� �GF[BVHWBGRXW��QXP��

GRXEOH�QXP� QXPEHU�WR�EH�RXWSXW

GRXEOH�QHZBQXP� QXPEHU�DFWXDOO\�RXWSXW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�'&;
V�GLJLWDO�RXWSXWV�

7KH�RXWSXW�IRUPDW�LV�HLWKHU�WZR
V�FRPSOHPHQW�RU�%&'�DV�VHW�E\

GF[BVHWBGRXWBIRUPDW
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7KLV�IXQFWLRQ�UHWXUQV�WKH�DFWXDO�QXPEHU�WKDW�WKH�RXWSXW�LV�VHW�WR���7KLV�LV�WKH�VDPH

DV�WKH�QXPEHU�SDVVHG�EXW�WUXQFDWHG�WR����ELWV�PDJQLWXGH�SOXV�VLJQ�
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7KH�GLJLWDO�RXWSXW�LV�VHW�WR���E\�GF[BLQLW�
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GF[BVHWBSRUWBD����VHW�SRUW�$���ELW�RXWSXW

GF[BVHWBSRUWBE����VHW�SRUW�%���ELW�RXWSXW

GF[BVHWBSRUWBF����VHW�SRUW�&���ELW�RXWSXW

GF[BVHWBSRUWBG����VHW�SRUW�'���ELW�RXWSXW

6<1236,6

YRLG�GF[BVHWBSRUWBD��QXP��

YRLG�GF[BVHWBSRUWBE��QXP��

YRLG�GF[BVHWBSRUWBF��QXP��

YRLG�GF[BVHWBSRUWBG��QXP��

LQW�QXP� QXPEHU�WR�RXWSXW�LQ�SRUW

'(6&5,37,21

7KHVH�IXQFWLRQV�VHW�WKH���ELW�RXWSXW�SRUWV�

7KH�QXPEHU�FDQ�EH�IURP���WR�������/DUJHU�QXPEHUV�DUH�WUXQFDWHG�WR���ELWV�
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YRLG�GF[BVHWBVZSJDWH��VZHHS��

LQW�VZHHS� ��IRU�6:((3,1*����IRU�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�
VZHHS�JDWH
�DQG�
GHOD\HG�VZHHS�JDWH
�SLQV�RI�WKH�'&;
V

SURJUDP�FRQWURO�RXWSXW�

7KH�
VZHHS�JDWH
�SLQ�FKDQJHV�LPPHGLDWHO\��WKH�
GHOD\HG�VZHHS�JDWH
�FKDQJHV�DIWHU

WKH�GHOD\�WLPH�VHW�E\�GF[BVHWBJDWHGO\�

7KHVH�SLQV�DUH�QRUPDOO\�XVHG�WR�QRWLI\�DQ�H[WHUQDO�GHYLFH�WKDW�D�VZHHS�LV�LQ

SURJUHVV�DQG�WR�FDXVH�VRPH�DFWLRQ�GXULQJ�D�VZHHS��EXW�PD\�EH�XVHG�IRU�RWKHU

SXUSRVHV�

5(78516
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7KH�VZHHS�JDWH�SLQV�DUH�VHW�ORZ�E\�GF[BLQLW�
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GF[BVHWBFKOHYHO����VHW�&KDQQHO�$�%�RXWSXW

6<1236,6

YRLG�GF[BVHWBFKOHYHO��FKDQQHO��

LQW�FKDQQHO� ��IRU�FKDQQHO�$����IRU�%

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�
FKDQQHO�$�%
�SLQ�RI�WKH�'&;
V�SURJUDP�FRQWURO�RXWSXW�

7KLV�SLQ�LV�QRUPDOO\�XVHG�WR�QRWLI\�DQ�H[WHUQDO�GHYLFH�ZKLFK�FKDQQHO�LV�EHLQJ

XVHG��EXW�PD\�EH�XVHG�IRU�RWKHU�SXUSRVHV�
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GF[BVHWBJDWHGO\����VHW�GHOD\�IRU�GHOD\HG�VZHHS�JDWH�RXWSXW
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QHZBWLPH� �GF[BVHWBJDWHGO\��WLPH��

GRXEOH�WLPH� GHOD\�WLPH�LQ�VHFRQGV

GRXEOH�QHZBWLPH� GHOD\�WLPH�DFWXDOO\�VHW�LQ�VHFRQGV

'(6&5,37,21

7KLV�IXQFWLRQ�VHW�WKH�GHOD\�WLPH�IRU�WKH�
GHOD\HG�VZHHS�JDWH
�SLQ�RQ�WKH�'&;
V

SURJUDP�FRQWURO�RXWSXW�SRUW�

$IWHU�D�FDOO�WR�GF[BVHWBVZSJDWH��WKH�
VZHHS�JDWH
�SLQ�FKDQJHV�LPPHGLDWHO\��WKH


GHOD\HG�VZHHS�JDWH
�FKDQJHV�DIWHU�WKH�GHOD\�WLPH�VHW�E\�GF[BVHWBJDWHGO\�

'HOD\V�PD\�UDQJH�IURP����PVHF�WR�������VHF���'HOD\�YDOXHV�RXWVLGH�WKLV�UDQJH�ZLOO

EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH�FKDQJHG�WR����PVHF�DQG

QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������

5(78516

$FWXDO�GHOD\�YDOXH�XVHG�
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GF[BUG\BGLQ����GHWHUPLQH�LI�D�GLJLWDO�LQSXW�UHDGLQJ�LV�UHDG\�

GF[BUG\BGPP����GHWHUPLQH�LI�D�'00�UHDGLQJ�LV�UHDG\�

GF[BUG\BGPPBUDQJH����GHWHUPLQH�LI�D�'00�UDQJH�UHDGLQJ�LV�DYDLODEOH�

GF[BUG\BNH\����GHWHUPLQH�LI�D�SURJUDP�FRQWURO�LQSXW�NH\�LV�UHDG\�

6<1236,6

UG\� �GF[BUG\BGLQ��YRLG��

UG\� �GF[BUG\BGPP��YRLG��

UG\� �GF[BUG\BGPPBUDQJH��YRLG��

UG\� �GF[BUG\BNH\��YRLG��

LQW�UG\� ��LI�UHDG\����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�WKH�DSSURSULDWH�UHDGLQJ�LV�UHDG\�

%HFDXVH�UHDGLQJV�IXQFWLRQV�GR�QRW�UHWXUQ�XQWLO�D�UHDGLQJ�LV�UHDG\��WKHVH�IXQFWLRQV

PD\�EH�XVHG�WR�DYRLG�ZDLWLQJ�IRU�D�UHDGLQJ���7KHVH�IXQFWLRQV�GR�127�FOHDU�WKHLU

UHVSHFWLYH�UHDG\�VWDWXVHV�DQG�VR�PD\�EH�FDOOHG�DQ\�QXPEHU�RI�WLPHV���2QO\�D�FDOO

WR�WKH�UHDGLQJ�IXQFWLRQ�ZLOO�FOHDU�D�UHDG\�VWDWXV�

,I�WKH�SDUWLFXODU�UHDGLQJ�LV�IRXQG�WR�EH�UHDG\��WKHQ�D�VXEVHTXHQW�FDOO�WR�WKH

FRUUHVSRQGLQJ�UHDGLQJV�IXQFWLRQ�ZLOO�EH�JXDUDQWHHG�WR�UHWXUQ�TXLFNO\�

5(78516

5HWXUQV�D���LI�D�UHDGLQJ�LV�UHDG\���5HWXUQV�D���RWKHUZLVH�
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GRXEOH�UHDGLQJ� UHDGLQJ
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7KLV�IXQFWLRQ�UHDGV�WKH�'&;
V�GLJLWDO�LQSXW�

6HH�GF[BVHWBGLQBIRUPDW�IRU�D�GHVFULSWLRQ�RI�WKH�LQSXW�IRUPDWV�

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH�

5(78516

7KH�PRVW�UHFHQW�UHDGLQJ�LV�UHWXUQHG�DV�DERYH�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV�ZLOO

RFFXU�LI�WKH�KDUGZDUH�LV�VHW�IRU�DQ�H[WHUQDO�VWUREH�ZKLFK�LV�QRW�UHFHLYHG�E\�WKH

WLPH�WKLV�IXQFWLRQ�LV�FDOOHG���,W�PD\�DOVR�LQGLFDWH�WKDW�WKH�KDUGZDUH�LV�GLVFRQQHFWHG

RU�QRW�SRZHUHG�RQ�

&$87,216

,I�H[WHUQDO�VWUREHV�DUH�EHLQJ�XVHG��VHH�GF[BVHWBGLQBUDWH���GF[BUG\BGLQ�VKRXOG

DOZD\V�FKHFNHG�EHIRUH�WKLV�IXQFWLRQ�LV�FDOOHG�
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GF[BVHWBGLQBIRUPDW��GF[BUG\BGLQ��GF[BVHWBGLQBUDWH
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UHDGLQJ� �GF[BUHDGBGPP��YRLG��

GRXEOH�UHDGLQJ� UHDGLQJ��VHH�EHORZ�IRU�XQLW�

'(6&5,37,21

7KLV�IXQFWLRQ�PDNHV�D�UHDGLQJ�IURP�WKH�'00�

7KH�UHDGLQJ�LV�WDNHQ�XVLQJ�WKH�VHOHFWHG�PHDVXUHPHQW�PRGH�DQG�WKH�XQLWV�VSHFLILHG

E\�WKDW�PRGH�

7KH�DYDLODEOH�PRGHV�DQG�WKHLU�FRUUHVSRQGLQJ�XQLWV�DUH�

'&�92/76 ��9ROWV

2+06 ��2KPV

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH���$Q\�SDUWLFXODU�UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

5(78516

7KH�PRVW�UHFHQW�UHDGLQJ�LV�UHWXUQHG�DV�DERYH�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV�ZLOO

RFFXU�LI�WKH�KDUGZDUH�LV�RYHU�UDQJHG�IRU�DQ\�PRGH���,W�PD\�DOVR�LQGLFDWH�WKDW�WKH

KDUGZDUH�LV�GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�

$Q�HUURU�UHWXUQ�ZLOO�DOVR�RFFXU�LI�WKLV�IXQFWLRQ�LV�FDOOHG�ZKHQ�WKH�'00�LV�127

IUHHUXQQLQJ�DQG�KDV�QRW�EHHQ�WULJJHUHG�

6((�$/62
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UHDGLQJ� �GF[BUHDGBGPPBUDQJH��YRLG��

GRXEOH�UHDGLQJ� UHDGLQJ��VHH�EHORZ�IRU�XQLW�

'(6&5,37,21

7KLV�IXQFWLRQ�UHDGV�WKH�'00
V�LQSXW�UDQJH�DQG�UHWXUQV�WKH�QRPLQDO�IXOO�VFDOH�RI

UDQJH�LQ�XVH�

7KH�XQLW�XVHG�DUH�VSHFLILHG�E\�WKH�'00
V�PHDVXUHPHQW�PRGH�

7KH�SRVVLEOH�UDQJHV�IRU�'&�9ROWV�PRGH�DUH�
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7KH�SRVVLEOH�UDQJHV�IRU�2KPV�PRGH�DUH�

�0�2KPV
���N�2KPV
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�N�2KPV
����2KPV

,I�D�UHDGLQJ�LV�QRW�UHDG\�ZKHQ�WKLV�IXQFWLRQ�LV�FDOOHG��LW�ZLOO�ZDLW�IRU�D�UHDGLQJ�WR

EHFRPH�DYDLODEOH�

5(78516

7KH�PRVW�UHFHQW�UHDGLQJ�LV�UHWXUQHG�DV�DERYH�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG���7KLV�ZLOO

RFFXU�LI�WKH�KDUGZDUH�LV�GLVFRQQHFWHG�RU�QRW�SRZHUHG�RQ�
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7KLV�IXQFWLRQ�UHDGV�WKH�'00
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7KLV�LQSXW�SRUW�LV�GHVLJQHG�IRU�D�VLPSOH�NH\ERDUG�FRQVLVWLQJ�RI���FORVXUHV�WR

JURXQG���$Q\�FKDQJH�DW�WKLV�SRUW�TXDOLILHV�DV�D�QHZ�UHDGLQJ���.H\V�DUH�GHERXQFHG

DQG�GRXEOH�NH\�FORVXUHV�DUH�QRW�DOORZHG�

(DFK�NH\�FORVXUH�WR�JURXQG�LV�LQYHUWHG�DQG�UHDG�DV�D���ELW�LQ�WKH���ELW�LQSXW�ZRUG�

7KXV�WKH�LQSXW�ZLOO�KDYH�RQH�RI�WKH���IROORZLQJ�YDOXHV�
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,I�D�QHZ�NH\�LV�QRW�UHDG\��D���LV�UHWXUQHG�LPPHGLDWHO\���7KLV�LV�LQ�FRQWUDVW�WR�RWKHU

UHDGLQJV�IXQFWLRQV�WKDW�ZDLW�IRU�D�UHDGLQJ�
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7KH�'63�LV�WKH�PRVW�FRPSOLFDWHG�RI�WKH�6\VWHP�2QH�PRGXOHV���3URJUDPPLQJ�WKH

'63�WKHUHIRUH�LQYROYHV�PRUH�HIIRUW�WKDQ�IRU�DQ\�RI�WKH�RWKHU�PRGXOHV�

7KLV�PDQXDO�GRHV�QRW�DWWHPSW�WR�GHVFULEH�WKH�DUFKLWHFWXUH�RI�WKH

'63�KDUGZDUH���,W�LV�HVVHQWLDO�WKDW�WKH�$XGLR�3UHFLVLRQ�'63�8VHU
V

0DQXDO�EH�UHDG�DQG�XQGHUVWRRG�EHIRUH�DWWHPSWLQJ�WR�SURJUDP�WKH

'63�

,W�DOVR�KLJKO\�UHFRPPHQGHG�WKDW�QHZ�WHVW�VHWXSV�EH�GHVLJQHG�DQG

YHULILHG�XVLQJ�WKH�6��(;(�VRIWZDUH�LQFOXGHG�ZLWK�6\VWHP�2QH�

7KH�'63�PRGXOH�LV�XQLTXH�LQ�WKDW�LW�FDQ�FKDQJH�LWV�IXQFWLRQDOLW\�E\�ORDGLQJ

GLIIHUHQW�SURJUDPV���$W�SUHVHQW��WKHUH�DUH���VXFK�SURJUDPV�DYDLODEOH�

))7*(1�'63 6LJQDO�JHQHUDWLRQ�DQG�))7�DQDO\VLV

))76/,'(�'63 ))7�DQDO\VLV�ZLWK�SUH�DQG�SRVW�WULJJHU

)$67(67�'63 5DSLG�5HVSRQVH��'LVWRUWLRQ��1RLVH�WHVWLQJ

*(1$1/5�'63 'LJLWDO�VLQHZDYH�JHQHUDWLRQ�DQG�GLVWRUWLRQ�DQDO\VLV

+$5021,&�'63 ,QGLYLGXDO�KDUPRQLF�DPSOLWXGH�PHDVXUHPHQWV

%,77(67�'63 'LJLWDO�GDWD�HUURU�PHDVXUHPHQWV

7KHVH�SURJUDPV�DUH�GLVWULEXWHG�DV�ILOHV�RQ�WKH��'63�7HVWV�DQG�3URJUDPV��GLVNHWWH

SURYLGHG�ZLWK�HDFK�6\VWHP�2QH�WKDW�LQFOXGHV�D�'63�PRGXOH�

$JDLQ��WKLV�PDQXDO�GRHV�QRW�DWWHPSW�WR�GHVFULEH�WKH�IXQFWLRQDOLW\�RI

WKH�YDULRXV�'63�SURJUDPV���7KLV�LQIRUPDWLRQ�LV�LQ�WKH�$XGLR

3UHFLVLRQ�'63�8VHU
V�0DQXDO

7KH�'63�IXQFWLRQV�DUH�LQ�WZR�PDLQ�JURXSV��SURJUDP�GHSHQGHQW�DQG�SURJUDP

LQGHSHQGHQW���3URJUDP�GHSHQGHQW�IXQFWLRQV�DUH�XVHG�GLIIHUHQWO\�E\�HDFK�'63

SURJUDP���7KHVH�IXQFWLRQV�DUH�

GVSBUHDG��� WKURXJK GVSBUHDG���

GVSBUHDG�BXQLW�� WKURXJK

GVSBUHDG�BXQLW��

GVSBVHW��� WKURXJK GVSBVHW���

7KHVH�IXQFWLRQV�DUH�JLYHQ�QDPHV�IRU�HDFK�SURJUDP��XVLQJ�GHILQHV��LQ�WKH�LQFOXGHG

&�KHDGHU�ILOH�$3'63�+���,W�LV�KLJKO\�UHFRPPHQGHG�WKDW�WKHVH�VSHFLILF�QDPHV�EH

XVHG�LQVWHDG�RI�WKH��JHQHULF��QDPHV�OLNH�GVSBUHDG����7KHVH�QDPHV�DQG�RWKHU

LQIRUPDWLRQ�LV�OLVWHG�LQ�WKH�3URJUDP�'HSHQGHQW�,QIRUPDWLRQ�VHFWLRQV�LQ�WKLV

PDQXDO�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

7KH�GVSBUDWH�FRPPDQG�LV�SURJUDP�GHSHQGHQW�RQO\�LQ�WKDW�WKH�FKRLFH�RI�DYDLODEOH

UDWHV�LV�SURJUDP�GHSHQGHQW�

3URJUDP�LQGHSHQGHQW�IXQFWLRQV�KDYH�WKH�VDPH�IXQFWLRQDOLW\�IRU�DOO�'63�SURJUDPV�

7KH�UHVW�RI�WKH�'63�IXQFWLRQV�IDOO�LQWR�WKLV�FDWHJRU\�

)XQFWLRQDOLW\�RI�WKH�YDULRXV�UHDGLQJV�DQG�VHWWLQJV�LV�GHVFULEHG�LQ�WKH�'63�8VHU
V

0DQXDO���7KH�IROORZLQJ�GLDJUDP�VKRZV�KRZ�WKH�6��(;(�SDQHO�ILHOGV�PDS�WR�WKH

IXQFWLRQV�XVHG�KHUH���7KH�'63�UHDGLQJV�DQG�VHWWLQJV�DOZD\V�FRUUHVSRQG�WR�WKH

IROORZLQJ�ILHOGV�

0DSSLQJ�RI�'63�IXQFWLRQ�FDOOV�WR�6��(;(�'63�SDQHO



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

'63�2SHUDWLRQDO�6WDWHV����WKH�GVSBRSVWDWH�IXQFWLRQ

:KLOH�SRZHUIXO��WKH�'63�FDQ�RQO\�GR�D�ILQLWH�QXPEHU�RI�WDVNV�DW�RQFH���)RU

H[DPSOH��ZKLOH�GRLQJ�))7
V��LI�WKH�'63�KDG�WR�VHUYLFH�VHWWLQJV�LWV�SHUIRUPDQFH

ZRXOG�EH�GHJUDGHG���7KHUHIRUH��WKUHH�GLIIHUHQW�RSHUDWLRQDO�VWDWHV�H[LVW��HDFK

RSWLPL]HG�IRU�D�SDUWLFXODU�WDVN�

7KH�GVSBRSVWDWH�IXQFWLRQ�LV�XVHG�WR�VHW�WKH�RSHUDWLRQDO�VWDWHV�RI�WKH�'63���6(783

DQG�5($',1*�DUH�WKH�PRVW�FRPPRQO\�XVHG���$�W\SLFDO�SURJUDP�IRU�WKH�'63

ZRXOG�XVH�WKH�6(783�VWDWH�GXULQJ�VHWXS�DQG�5($',1*�GXULQJ�WKH�VZHHS�

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�WKHVH�VWDWHV�

'63B2367$7(�6(783�

7KLV�LV�WKH�RQO\�VWDWH�WKDW�DOORZV�PXOWLSOH�FKRLFH�VHWWLQJV�DQG�VKRXOG�EH�WKH�GHIDXOW

VWDWH�

$OVR��VRPH�UHDGLQJV�DUH�DOWHUHG�IRU�WKLV�PRGH���)RU�H[DPSOH��ZLWK�))7*(1�DQG

))76/,'(��WKH�UHDGLQJV�UHWXUQ�UHDO�WLPH�SHDN�UHDGLQJV�WR�DOORZ�\RX�WR�GHWHUPLQH

LI�WKHUH�LV�D�YDOLG�LQSXW�VLJQDO�SUHVHQW�

7KH�6(783�RSHUDWLRQDO�VWDWH�VKRXOG�EH�XVHG�WR�PDNH�DOO�LQLWLDO�VHWWLQJV�WR�WKH

'63�SURJUDP�

7KH�'63�SURJUDP�VKRXOG�EH�OHIW�LQ�WKH�6(783�VWDWH�XQOHVV�LW�QHHGV�WR�EH�LQ

DQRWKHU�VWDWH�VXFK�DV�ZKHQ�VZHHSLQJ��'63B2367$7(�5($',1*��RU�H[DPLQLQJ

$(6�(%8�VWDWXV�ELWV��'63B2367$7(�$(6��

7KLV�VWDWH�GRHV�QRW�DOORZ�UHDGLQJ�RU�VHWWLQJ�WKH�$(6�(%8�63',)�LQWHUIDFH�VWDWXV

ELWV�

'63B2367$7(�5($',1*

7KH�5($',1*�VWDWH�LV�XVHG�GXULQJ�VZHHSV���,W�SURGXFHV�RSWLPXP�VSHHG�ZKHQ

SURFHVVLQJ�DQG�WUDQVIRUPLQJ�GDWD���,Q�RUGHU�WR�GR�WKLV�PXOWLSOH�FKRLFH�VHWWLQJV�DUH

LJQRUHG�

)ORDWLQJ�SRLQW�VHWWLQJV��GVSBVHW��WKURXJK�GVSBVHW����ZKLFK�DUH�QHFHVVDU\�GXULQJ�D

VZHHS��DUH�VWLOO�UHFRJQL]HG�

7KLV�VWDWH�GRHV�QRW�DOORZ�UHDGLQJ�RU�VHWWLQJ�WKH�$(6�(%8�63',)�LQWHUIDFH�VWDWXV

ELWV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

'63B2367$7(�$(6�

7KLV�VWDWH�LV�RQO\�XVHG�ZKHQ�VHWWLQJ�DQG�UHDGLQJ�WKH�$(6�(%8�VWDWXV�E\WHV���7KHVH

VWDWXV�E\WHV�FDQQRW�EH�DFFHVVHG�LQ�DQ\�RWKHU�'63�RSHUDWLRQDO�VWDWH�

1RWH�WKDW�WKHVH�E\WHV�DUH�DOZD\V�WUDQVPLWWHG�DQG�UHFHLYHG�ZKHQHYHU�WKH�$(6�(%8

RU�63',)�LQWHUIDFHV�DUH�LQ�XVH���+RZHYHU��WKH\�PD\�RQO\�EH�UHDG�DQG�FKDQJHG

ZKHQ�LQ�WKLV�VWDWH�

)RU�DGGLWLRQDO�VWDWXV�LQIRUPDWLRQ��VHH�GVSBVHWBDHVBFKDQQHOBVWDWXV�DQG

GVSBJHWBDHVBFKDQQHOBVWDWXV�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

8VH�RI�XQLWV�IRU�'63�5HDGLQJV

7KH�'63�UHDGLQJV�DUH�SURJUDP�GHSHQGHQW�DQG�VR�FDQ�KDYH�D�YDULHW\�RI�XQLWV�XVHG

IRU�WKH�UHDGLQJ�YDOXHV���$OVR��HDFK�UHDGLQJ�PD\�KDYH�VHYHUDO�XQLWV�DOORZHG�

%HIRUH�D�UHDGLQJ�LV�PDGH��WKH�DSSURSULDWH�GVSBUHDG;BXQLW�IXQFWLRQ

PXVW�EH�FDOOHG�WR�LQIRUP�WKH�'63�ZKLFK�XQLW�WR�XVH���6HH�WKH

GVSBUHDG;BXQLW�GHVFULSWLRQ�IRU�PRUH�LQIRUPDWLRQ�

7KH�IROORZLQJ�XQLWV�DUH�SUHVHQWO\�DYDLODEOH�DQG�GHILQHG�LQ�$3'63�+�

'63B81,7B$03/ �DOZD\V�LQ�9ROWV�

'63B81,7B))6 ����WR���

'63B81,7B3&7

'63B81,7B'(&,0$/

'63B81,7B)5(4 �DOZD\V�LQ�+HUW]�

'63B81,7B6(&21'6

'63B81,7B'(*5((6

$03/��DOZD\V�9ROWV��

7KLV�LV�VWDQGDUG�XQLW�IRU�DQDORJ�LQSXWV���:KHQ�WKLV�XQLW�LV�XVHG��DOO�VLJQDO�SDWK

UDQJLQJ�LV�FDOFXODWHG�LQWR�WKH�UHDGLQJ���)RU�GLJLWDO�VLJQDOV��IXOO�VFDOH�LV�HTXLYDOHQW

WR���YROW�

))6�

7KLV�LV�)UDFWLRQ�RI�)XOO�6FDOH�DQG�UDQJHV�IURP���WR�����,W�DOZD\V�UHIHUV�WR�WKH�VLJQDO

DW�WKH�$'&V�RU�GLJLWDO�LQSXWV���$Q\�UDQJLQJ�LQ�DQ�DQDORJ�VLJQDO�SDWK�LV�LJQRUHG

PDNLQJ�WKLV�XQLW�PRVW�XVHIXO�IRU�GLJLWDO�LQSXWV�

3&7��3HUFHQW��

7KLV�XQLW�LV�XVHG�WR�H[SUHVV�GLVWRUWLRQ�DQG�FURVVWDON�YDOXHV���,Q�VRPH�SURJUDPV�

WKLV�XQLW�PD\�RQO\�EH�VXSSRUWHG�ZKHQ�WKH�'63�LQSXW�VLJQDO�SDWK�LV�VHW�WR�WKH�/9)

5($',1*�PHWHU��5HIHU�WR�WKH�SURJUDP�VSHFLILF�VHFWLRQV�RI�WKLV�DQG�WKH�'63

8VHU
V�0DQXDO�IRU�PRUH�LQIRUPDWLRQ�

'HFLPDO�

7KLV�LV�DFWXDOO\�DSSOLHG�WR�XQLWOHVV�YDOXHV�VXFK�DV�WKH�DFWXDO�ELQDU\�QXPEHUV

UHFHLYHG�RQ�D�GLJLWDO�SRUW���$W�SUHVHQW��LW�LV�XVHG�RQO\�IRU�WKH�%,77(67�SURJUDP

)5(4��DOZD\V�+HUW]��



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

7KLV�LV�WKH�XQLW�XVHG�IRU�DOO�IUHTXHQF\�UHDGLQJV�

6HFRQGV�

7KLV�LV�WKH�XQLW�XVHG�IRU�DOO�WLPH�YDOXHV�

'HJUHHV�

7KLV�LV�WKH�XQLW�XVHG�IRU�DOO�SKDVH�YDOXHV�

6HH�DOVR�WKH�DSSURSULDWH��'63�SURJUDP�VSHFLILF�VHFWLRQ�LQ�WKLV�PDQXDO�DQG�WKH

'63�8VHU
V�0DQXDO�IRU�LQIRUPDWLRQ�RQ�KRZ�HDFK�SURJUDP�XVHV�WKHVH�UHDGLQJV�DQG

XQLWV�

'63�3URJUDPV�DQG�6HWWOLQJ

6RPH�'63�SURJUDPV��IRU�H[DPSOH�))7*(1��))76/,'(��DQG�)$67(67�UHWXUQ

UHDGLQJV�EDVHG�RQ�WKH�SURFHVVLQJ�RI�ODUJH�GDWD�UHFRUGV�SUHYLRXVO\�DFTXLUHG�

WKHUHIRUH��WKHVH�SURJUDPV�GR�QRW�QHHG�WKH�FRQFHSW�RI�VHWWOHG�UHDGLQJV�

))7*(1��))76/,'(��DQG�)$67(67�LJQRUH�VHWWOLQJ�SDUDPHWHUV�

2WKHU�'63�SURJUDPV��IRU�H[DPSOH�+$5021,&�DQG�*(1$1/5��XVH�VHWWOLQJ�LQ

WKH�VDPH�PDQQHU�DV�WKH�DQDORJ�DQDO\]HU�

(DFK�'63�SURJUDPV�VSHFLDO�XVH�RI�VHWWOLQJ�LV�QRWHG�LQ�WKH�LQGLYLGXDO�'63�SURJUDP

VHFWLRQV�LQ�WKLV�PDQXDO�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

))7*(1�'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ

7KH�IROORZLQJ�DUH�GHILQHG�LQ�$3'63�+�DQG�DOORZ�LQWHOOLJLEOH�QDPHV�IRU�WKH

SURJUDP�GHSHQGHQW�IXQFWLRQV�IRU�IIWJHQ�GVS�YHUVLRQ���������

3URJUDP�1RWHV�

���$OO�UDWHV�DUH�VXSSRUWHG�IRU�$FTXLVLWLRQ�

���'LJLWDO�VLQHZDYH�JHQHUDWLRQ�QRW�DOORZHG�DW������N+]�DQG����N+]�

���5HDGLQJV�PXVW�XVH�))6�XQLW�ZKHQ�GVSBRSVWDWH�LV�6(783

���5HDGLQJV�LJQRUH�VHWWOLQJ�ZKHQ�GVSBRSVWDWH�LV�5($',1*

'86�VWUXFWXUH�HOHPHQWV�

GVSBGRBDPS� GRBGVSBUHDG�

GVSBGRBDPS� GRBGVSBUHDG�

GVSBDPS� GVSBUHDG�

GVSBDPS� GVSBUHDG�

5HDGLQJV��UHDGLQJV�XQLW�DQG�UHDG\V��DQG�DOORZDEOH�XQLWV��

GVSBIIWJHQBUHDGBDPS��� GVSBUHDG��� ��))6��3FW��9ROWV�

GVSBIIWJHQBUHDGBDPS��� GVSBUHDG��� ��))6��3FW��9ROWV�

GVSBIIWJHQBUG\BDPS��� GVSBUG\���

GVSBIIWJHQBUG\BDPS��� GVSBUG\���

GVSBIIWJHQBUHDGBDPS�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��9ROWV�

GVSBIIWJHQBUHDGBDPS�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��9ROWV�

)ORDWLQJ�SRLQW�VHWWLQJV�

GVSBIIWJHQBVHWBGJHQIUHT��D� GVSBVHW���D� ��+]��

GVSBIIWJHQBVHWBGJHQDPSO��D� GVSBVHW���D� ��))6��

GVSBIIWJHQBVHWBIUHT��D� GVSBVHW���D� ��+]��

GVSBIIWJHQBVHWBWLPH��D� GVSBVHW���D� ��VHFRQGV��

1DPHV�IRU�WKH�'63B6:((3B6(783�ILUVW�DUJXPHQW

'63B))7*(1B6:((3B'*(1)5(4

'63B))7*(1B6:((3B'*(1$03/

'63B))7*(1B6:((3B)5(4

'63B))7*(1B6:((3B7,0(

,QWHJHU�VHWWLQJV�DQG�GHILQHG�DUJXPHQWV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

GVSBIIWJHQBVHWBOHQ��D� GVSBVHW���D�

'63B))7*(1B6(7B/(1B0$;

'63B))7*(1B6(7B/(1B����

'63B))7*(1B6(7B/(1B����

'63B))7*(1B6(7B/(1B����

'63B))7*(1B6(7B/(1B���

'63B))7*(1B6(7B/(1B���

GVSBIIWJHQBVHWBZLQ��D� GVSBVHW���D�

'63B))7*(1B6(7B:,1B%+�

'63B))7*(1B6(7B:,1B+$11

'63B))7*(1B6(7B:,1B)/$7

'63B))7*(1B6(7B:,1B121(

GVSBIIWJHQBVHWBZDYH��D� GVSBVHW���D�

'63B))7*(1B6(7B:$9(B,17(53

'63B))7*(1B6(7B:$9(B1250$/

'63B))7*(1B6(7B:$9(B3($.

'63B))7*(1B6(7B:$9(B0$;

GVSBIIWJHQBVHWBZDYHDYJVXE��D� GVSBVHW���D�

'63B))7*(1B6(7B:$9($9*68%B$9*

'63B))7*(1B6(7B:$9($9*68%B2))

GVSBIIWJHQBVHWBDYJ��D� GVSBVHW���D�

'63B))7*(1B6(7B$9*B�

'63B))7*(1B6(7B$9*B�

'63B))7*(1B6(7B$9*B��

'63B))7*(1B6(7B$9*B��

'63B))7*(1B6(7B$9*B���

'63B))7*(1B6(7B$9*B����

GVSBIIWJHQBVHWBWULJ��D� GVSBVHW���D�

'63B))7*(1B6(7B75,*B2))

'63B))7*(1B6(7B75,*B�

'63B))7*(1B6(7B75,*B�

'63B))7*(1B6(7B75,*B$872

'63B))7*(1B6(7B75,*B'*(1



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

)$67(67�'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ

7KH�IROORZLQJ�DUH�GHILQHG�LQ�$3'63�+�DQG�DOORZ�LQWHOOLJLEOH�QDPHV�IRU�WKH

SURJUDP�GHSHQGHQW�IXQFWLRQV�IRU�IDVWHVW�GVS�YHUVLRQ���������

3URJUDP�1RWHV�

���5DWHV�VXSSRUWHG�DUH����N������N��DQG���N�RQO\�

���5HDGLQJV�PXVW�XVH�))6�XQLW�ZKHQ�GVS�RSVWDWH�LV�6(783

���5HDGLQJV�LJQRUH�VHWWOLQJ�ZKHQ�GVS�RSVWDWH�LV�5($',1*

'86�VWUXFWXUH�HOHPHQWV�

GVSBGRBDPS� GRBGVSBUHDG�

GVSBGRBDPS� GRBGVSBUHDG�

GVSBGRBSKDVH� GRBGVSBUHDG�

GVSBGRBSKDVH� GRBGVSBUHDG�

GVSBDPS� GVSBUHDG�

GVSBDPS� GVSBUHDG�

GVSBSKDVH� GVSBUHDG�

GVSBSKDVH� GVSBUHDG�

5HDGLQJV��UHDGLQJV�XQLW�DQG�UHDG\V��DQG�DOORZDEOH�XQLWV��

GVSBIDVWHVWBUHDGBDPS��� GVSBUHDG��� ��))6��3FW��9ROWV�

GVSBIDVWHVWBUHDGBDPS��� GVSBUHDG��� ��))6��3FW��9ROWV�

GVSBIDVWHVWBUHDGBSKDVH��� GVSBUHDG��� ��'HJ��

GVSBIDVWHVWBUHDGBSKDVH��� GVSBUHDG��� ��'HJ��

GVSBIDVWHVWBUG\BDPS��� GVSBUG\���

GVSBIDVWHVWBUG\BDPS��� GVSBUG\���

GVSBIDVWHVWBUG\BSKDVH��� GVSBUG\���

GVSBIDVWHVWBUG\BSKDVH��� GVSBUG\���

GVSBIDVWHVWBUHDGBDPS�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��9ROWV�

GVSBIDVWHVWBUHDGBDPS�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��9ROWV�

GVSBIDVWHVWBUHDGBSKDVH�BXQLW��D� GVSBUHDG�BXQLW��D� ��'HJ��

GVSBIDVWHVWBUHDGBSKDVH�BXQLW��D� GVSBUHDG�BXQLW��D� ��'HJ��

)ORDWLQJ�SRLQW�VHWWLQJV�

GVSBIDVWHVWBVHWBIUHTUHV��D� GVSBVHW���D� ��+]��

GVSBIDVWHVWBVHWBGJHQDPSO��D� GVSBVHW���D� ��))6��

GVSBIDVWHVWBVHWBIUHT��D� GVSBVHW���D� ��+]��

GVSBIDVWHVWBVHWBWLPH��D� GVSBVHW���D� ��VHFRQGV��



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1DPHV�IRU�WKH�'63B6:((3B6(783�ILUVW�DUJXPHQW

'63B)$67(67B6:((3B)5(45(6

'63B)$67(67B6:((3B'*(1$03/

'63B)$67(67B6:((3B)5(4

'63B)$67(67B6:((3B7,0(

,QWHJHU�VHWWLQJV�DQG�GHILQHG�DUJXPHQWV�

GVSBIDVWHVWBVHWBOHQ��D� GVSBVHW���D�

'63B)$67(67B6(7B/(1B0$;

'63B)$67(67B6(7B/(1B����

'63B)$67(67B6(7B/(1B����

'63B)$67(67B6(7B/(1B����

'63B)$67(67B6(7B/(1B���

'63B)$67(67B6(7B/(1B���

GVSBIDVWHVWBVHWBZLQ��D� GVSBVHW���D�

'63B)$67(67B6(7B:,1B121(

'63B)$67(67B6(7B:,1B+$11

GVSBIDVWHVWBVHWBSURFHVV��D� GVSBVHW���D�

'63B)$67(67B6(7B352&(66B1250$/

'63B)$67(67B6(7B352&(66B5(63:)

'63B)$67(67B6(7B352&(66B',67257

'63B)$67(67B6(7B352&(66B12,6(

GVSBIDVWHVWBVHWBSKDVHGLII��D� GVSBVHW���D�

'63B)$67(67B6(7B3+$6(',))B2))

'63B)$67(67B6(7B3+$6(',))B',))

GVSBIDVWHVWBVHWBWULJ��D� GVSBVHW���D�

'63B)$67(67B6(7B75,*B2))

'63B)$67(67B6(7B75,*B�

'63B)$67(67B6(7B75,*B�

'63B)$67(67B6(7B75,*B$872

'63B)$67(67B6(7B75,*B'*(1



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

))76/,'(�'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ

7KH�IROORZLQJ�DUH�GHILQHG�LQ�$3'63�+�DQG�DOORZ�LQWHOOLJLEOH�QDPHV�IRU�WKH

SURJUDP�GHSHQGHQW�IXQFWLRQV�IRU�IIWVOLGH�GVS�YHUVLRQ���������

3URJUDP�1RWHV�

���$OO�UDWHV�DUH�VXSSRUWHG�

���5HDGLQJV�PXVW�XVH�))6�XQLW�ZKHQ�GVSBRSVWDWH�LV�6(783�

���5HDGLQJV�LJQRUH�VHWWOLQJ�ZKHQ�GVSBRSVWDWH�LV�5($',1*

'86�VWUXFWXUH�HOHPHQWV�

GVSBGRBDPS� GRBGVSBUHDG�

GVSBGRBDPS� GRBGVSBUHDG�

GVSBDPS� GVSBUHDG�

GVSBDPS� GVSBUHDG�

5HDGLQJV��UHDGLQJV�XQLW�DQG�UHDG\V��DQG�DOORZDEOH�XQLWV��

GVSBIIWVOLGHBUHDGBDPS��� GVSBUHDG��� ��))6��3FW��9ROWV�

GVSBIIWVOLGHBUHDGBDPS��� GVSBUHDG��� ��))6��3FW��9ROWV�

GVSBIIWVOLGHBUG\BDPS��� GVSBUG\���

GVSBIIWVOLGHBUG\BDPS��� GVSBUG\���

GVSBIIWVOLGHBUHDGBDPS�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��9ROWV�

GVSBIIWVOLGHBUHDGBDPS�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��9ROWV�

)ORDWLQJ�SRLQW�VHWWLQJV��DQG�XQLW�XVHG��

GVSBIIWVOLGHBVHWBVWDUWWLPH��D� GVSBVHW���D� ��VHFRQGV��

GVSBIIWVOLGHBVHWBSUHWULJJHU��D� GVSBVHW���D� ��VHFRQGV��

GVSBIIWVOLGHBVHWBIUHT��D� GVSBVHW���D� ��+]��

GVSBIIWVOLGHBVHWBWLPH��D� GVSBVHW���D� ��VHFRQGV��

1DPHV�IRU�WKH�'63B6:((3B6(783�ILUVW�DUJXPHQW

'63B))76/,'(B6:((3B67$577,0(

'63B))76/,'(B6:((3B35(75,**(5

'63B))76/,'(B6:((3B)5(4

'63B))76/,'(B6:((3B7,0(

,QWHJHU�VHWWLQJV�DQG�GHILQHG�DUJXPHQWV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

GVSBIIWVOLGHBVHWBOHQ��D� GVSBVHW���D�

'63B))76/,'(B6(7B/(1B0$;

'63B))76/,'(B6(7B/(1B����

'63B))76/,'(B6(7B/(1B����

'63B))76/,'(B6(7B/(1B����

'63B))76/,'(B6(7B/(1B���

'63B))76/,'(B6(7B/(1B���

GVSBIIWVOLGHBVHWBZLQ��D� GVSBVHW���D�

'63B))76/,'(B6(7B:,1B%+�

'63B))76/,'(B6(7B:,1B+$11

'63B))76/,'(B6(7B:,1B)/$7

'63B))76/,'(B6(7B:,1B121(

GVSBIIWVOLGHBVHWBZDYH��D� GVSBVHW���D�

'63B))76/,'(B6(7B:$9(B,17(53

'63B))76/,'(B6(7B:$9(B1250$/

'63B))76/,'(B6(7B:$9(B3($.

'63B))76/,'(B6(7B:$9(B0$;

GVSBIIWVOLGHBVHWBZDYHDYJVXE��D� GVSBVHW���D�

'63B))76/,'(B6(7B:$9($9*68%B$9*

'63B))76/,'(B6(7B:$9($9*68%B2))

GVSBIIWVOLGHBVHWBWULJ��D� GVSBVHW���D�

'63B))76/,'(B6(7B75,*B$1/5B$

'63B))76/,'(B6(7B75,*B$1/5B%

'63B))76/,'(B6(7B75,*B'63B$

'63B))76/,'(B6(7B75,*B'63B%

'63B))76/,'(B6(7B75,*B5'1*

'63B))76/,'(B6(7B75,*B*(1B6<1&

'63B))76/,'(B6(7B75,*B/,1(

'63B))76/,'(B6(7B75,*B�

'63B))76/,'(B6(7B75,*B�

'63B))76/,'(B6(7B75,*B$872

'63B))76/,'(B6(7B75,*B(;7(51

GVSBIIWVOLGHBVHWBWULJSRO��D� GVSBVHW���D�

'63B))76/,'(B6(7B75,*32/B2))

'63B))76/,'(B6(7B75,*32/B3/86

'63B))76/,'(B6(7B75,*32/B,19



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

+$5021,&�'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ

7KH�IROORZLQJ�DUH�GHILQHG�LQ�$3'63�+�DQG�DOORZ�LQWHOOLJLEOH�QDPHV�IRU�WKH

SURJUDP�GHSHQGHQW�IXQFWLRQV�IRU�KDUPRQLF�GVS�YHUVLRQ���������

3URJUDP�1RWHV�

���5DWHV�VXSSRUWHG�DUH����N�DQG����N�RQO\�

���3FW�PD\�RQO\�EH�XVHG�ZKHQ�GVSBVHWBFKDQ;BVUF���LV�VHW�WR�/9)5($'�

'86�VWUXFWXUH�HOHPHQWV�

GVSBGRBILOWOYO� GRBGVSBUHDG�

GVSBGRBILOWIUHT GRBGVSBUHDG�

GVSBILOWOYO� GVSBUHDG�

GVSBILOWIUHT GVSBUHDG�

5HDGLQJV��UHDGLQJV�XQLW�DQG�UHDG\V��DQG�DOORZDEOH�XQLWV��

GVSBKDUPRQLFBUHDGBILOWOYO��� GVSBUHDG��� ��3FW��9ROWV��

GVSBKDUPRQLFBUHDGBILOWIUHT�� GVSBUHDG��� ��)UHT�RQO\��

GVSBKDUPRQLFBUG\BILOWOYO��� GVSBUG\���

GVSBKDUPRQLFBUG\BILOWIUHT�� GVSBUG\���

GVSBKDUPRQLFBUHDGBILOWOYO�BXQLW��D� GVSBUHDG�BXQLW��D� ��3FW��9ROWV�

GVSBKDUPRQLFBUHDGBILOWIUHTBXQLW��D� GVSBUHDG�BXQLW��D� ��)UHT�RQO\��

)ORDWLQJ�SRLQW�VHWWLQJV��DQG�XQLW�XVHG��

GVSBKDUPRQLFBVHWBILOWIUHT��D�GVSBVHW���D� ��+]��

GVSBKDUPRQLFBVHWBIUHTPXOW��D� GVSBVHW���D� ����

GVSBKDUPRQLFBVHWBIUHTRIIVHW��D� GVSBVHW���D� ��+]��

1DPHV�IRU�WKH�'63B6:((3B6(783�ILUVW�DUJXPHQW

'63B+$5021,&B6:((3B),/7)5(4

'63B+$5021,&B6:((3B)5(408/7

'63B+$5021,&B6:((3B)5(42))6(7

,QWHJHU�VHWWLQJV�DQG�GHILQHG�DUJXPHQWV�

GVSBKDUPRQLFBVHWBWXQH��D� GVSBVHW���D�

'63B+$5021,&B6(7B781(B',5(&7

'63B+$5021,&B6(7B781(B+$5021,&

'63B+$5021,&B6(7B781(B2))6(7



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

GVSBKDUPRQLFBVHWBWXQHVUF��D� GVSBVHW���D�

'63B+$5021,&B6(7B781(65&B6(7

'63B+$5021,&B6(7B781(65&B$1/5

'63B+$5021,&B6(7B781(65&B*(1

GVSBKDUPRQLFBVHWBILOW��D� GVSBVHW���D�

'63B+$5021,&B6(7B),/7B+3

'63B+$5021,&B6(7B),/7B%3:,'(

'63B+$5021,&B6(7B),/7B%31$552:

GVSBKDUPRQLFBVHWBGHWVSHHG��D� GVSBVHW���D�

'63B+$5021,&B6(7B'(763(('B$872

'63B+$5021,&B6(7B'(763(('B�

'63B+$5021,&B6(7B'(763(('B�

'63B+$5021,&B6(7B'(763(('B��

'63B+$5021,&B6(7B'(763(('B��

'63B+$5021,&B6(7B'(763(('B��

GVSBKDUPRQLFBVHWBGHWHFWRU��D� GVSBVHW���D�

'63B+$5021,&B6(7B'(7(&725B506



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

*(1$1/5�'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ

7KH�IROORZLQJ�DUH�GHILQHG�LQ�$3'63�+�DQG�DOORZ�LQWHOOLJLEOH�QDPHV�IRU�WKH

SURJUDP�GHSHQGHQW�IXQFWLRQV�IRU�JHQDQOU�GVS�YHUVLRQ���������

3URJUDP�1RWHV�

���5DWHV�VXSSRUWHG�DUH�����N������N�DQG���N�RQO\�

'86�VWUXFWXUH�HOHPHQWV�

GVSBGRBOYO� GRBGVSBUHDG�

GVSBGRBILOWOYO� GRBGVSBUHDG�

GVSBGRBIUHT GRBGVSBUHDG�

GVSBOYO� GVSBUHDG�

GVSBILOWOYO� GVSBUHDG�

GVSBIUHT GVSBUHDG�

5HDGLQJV��UHDGLQJV�XQLW�DQG�UHDG\V��DQG�DOORZDEOH�XQLWV��

GVSBJHQDQOUBUHDGBOYO��� GVSBUHDG��� ��))6�RQO\��

GVSBJHQDQOUBUHDGBILOWOYO��� GVSBUHDG��� ��))6��3FW��

GVSBJHQDQOUBUHDGBIUHT�� GVSBUHDG��� ��)UHT�RQO\��

GVSBJHQDQOUBUG\BOYO��� GVSBUG\���

GVSBJHQDQOUBUG\BILOWOYO��� GVSBUG\���

GVSBJHQDQOUBUG\BIUHT�� GVSBUG\���

GVSBJHQDQOUBUHDGBOYO�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6�RQO\��

GVSBJHQDQOUBUHDGBILOWOYO�BXQLW��D� GVSBUHDG�BXQLW��D� ��))6��3FW��

GVSBJHQDQOUBUHDGBIUHTBXQLW��D� GVSBUHDG�BXQLW��D� ��)UHT�RQO\��

)ORDWLQJ�SRLQW�VHWWLQJV��DQG�XQLW�XVHG��

GVSBJHQDQOUBVHWBGJHQIUHT��D� GVSBVHW���D� ��+]��

GVSBJHQDQOUBVHWBGJHQDPSO��D� GVSBVHW���D� ��))6��

GVSBJHQDQOUBVHWBILOWIUHT��D� GVSBVHW���D� ��+]��

1DPHV�IRU�WKH�'63B6:((3B6(783�ILUVW�DUJXPHQW

'63B*(1$1/5B6:((3B'*(1)5(4

'63B*(1$1/5B6:((3B'*(1$03/

'63B*(1$1/5B6:((3B),/7)5(4



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

,QWHJHU�VHWWLQJV�DQG�GHILQHG�DUJXPHQWV�

GVSBJHQDQOUBVHWBILOW��D� GVSBVHW���D�

'63B*(1$1/5B6(7B),/7B2))

'63B*(1$1/5B6(7B),/7B%31$552:

'63B*(1$1/5B6(7B),/7B%5

'63B*(1$1/5B6(7B),/7B$:+7

'63B*(1$1/5B6(7B),/7B&&,5

GVSBJHQDQOUBVHWBKLSDVV��D� GVSBVHW���D�

'63B*(1$1/5B6(7B+,3$66B��

'63B*(1$1/5B6(7B+,3$66B���

'63B*(1$1/5B6(7B+,3$66B���

'63B*(1$1/5B6(7B+,3$66B���

GVSBJHQDQOUBVHWBWXQHVUF��D� GVSBVHW���D�

'63B*(1$1/5B6(7B781(65&B6(7

'63B*(1$1/5B6(7B781(65&B'*(1

'63B*(1$1/5B6(7B781(65&B)5(4

'63B*(1$1/5B6(7B781(65&B$1/5

'63B*(1$1/5B6(7B781(65&B*(1

GVSBJHQDQOUBVHWBESKDUPRQLF��D� GVSBVHW���D�

'63B*(1$1/5B6(7B%3+$5021,&B�

'63B*(1$1/5B6(7B%3+$5021,&B�

'63B*(1$1/5B6(7B%3+$5021,&B�

'63B*(1$1/5B6(7B%3+$5021,&B�

'63B*(1$1/5B6(7B%3+$5021,&B�

GVSBJHQDQOUBVHWBGHWVSHHG��D� GVSBVHW���D�

'63B*(1$1/5B6(7B'(763(('B$872

'63B*(1$1/5B6(7B'(763(('B�

'63B*(1$1/5B6(7B'(763(('B�

'63B*(1$1/5B6(7B'(763(('B��

'63B*(1$1/5B6(7B'(763(('B��

'63B*(1$1/5B6(7B'(763(('B��

'63B*(1$1/5B6(7B'(763(('B43.



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

%,77(67�'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ

7KH�IROORZLQJ�DUH�GHILQHG�LQ�$3'63�+�DQG�DOORZ�LQWHOOLJLEOH�QDPHV�IRU�WKH

SURJUDP�GHSHQGHQW�IXQFWLRQV�IRU�ELWWHVW�GVS�YHUVLRQ���������

3URJUDP�1RWHV�

���5DWHV�VXSSRUWHG�DUH�����N������N�DQG���N�RQO\

'86�VWUXFWXUH�HOHPHQWV�

GVSBGRBLQSXW� GRBGVSBUHDG�

GVSBGRBLQSXW� GRBGVSBUHDG�

GVSBGRBHUURUV� GRBGVSBUHDG�

GVSBGRBHUURUV� GRBGVSBUHDG�

GVSBLQSXW� GVSBUHDG�

GVSBLQSXW� GVSBUHDG�

GVSBHUURUV� GVSBUHDG�

GVSBHUURUV� GVSBUHDG�

5HDGLQJV��UHDGLQJV�XQLW�DQG�UHDG\V��DQG�DOORZDEOH�XQLWV��

GVSBELWWHVWBUHDGBLQSXW��� GVSBUHDG��� ��'HFLPDO�RQO\��

GVSBELWWHVWBUHDGBLQSXW��� GVSBUHDG��� ��'HFLPDO�RQO\��

GVSBELWWHVWBUHDGBHUURUV��� GVSBUHDG��� ��'HFLPDO�RQO\��

GVSBELWWHVWBUHDGBHUURUV��� GVSBUHDG��� ��'HFLPDO�RQO\��

GVSBELWWHVWBUG\BLQSXW��� GVSBUG\���

GVSBELWWHVWBUG\BLQSXW��� GVSBUG\���

GVSBELWWHVWBUG\BHUURUV��� GVSBUG\���

GVSBELWWHVWBUG\BHUURUV��� GVSBUG\���

GVSBELWWHVWBUHDGBLQSXW�BXQLW��D� GVSBUHDG�BXQLW��D� ��'HFLPDO�RQO\��

GVSBELWWHVWBUHDGBLQSXW�BXQLW��D� GVSBUHDG�BXQLW��D� ��'HFLPDO�RQO\��

GVSBELWWHVWBUHDGBHUURUV�BXQLW��D� GVSBUHDG�BXQLW��D� ��'HFLPDO�RQO\��

GVSBELWWHVWBUHDGBHUURUV�BXQLW��D� GVSBUHDG�BXQLW��D� ��'HFLPDO�RQO\��

)ORDWLQJ�SRLQW�VHWWLQJV��DQG�XQLW�XVHG��

GVSBELWWHVWBVHWBGJHQIUHT��D� GVSBVHW���D� ��+]��

GVSBELWWHVWBVHWBGJHQDPSO��D� GVSBVHW���D� ���)6��

GVSBELWWHVWBVHWBGJHQYDOXH��D� GVSBVHW���D� ��'HFLPDO��



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1DPHV�IRU�WKH�'63B6:((3B6(783�ILUVW�DUJXPHQW

'63B%,77(67B6:((3B'*(1)5(4

'63B%,77(67B6:((3B'*(1$03/

'63B%,77(67B6:((3B'*(19$/8(

,QWHJHU�VHWWLQJV�DQG�GHILQHG�DUJXPHQWV�

GVSBELWWHVWBVHWBZDYH��D� GVSBVHW���D�

'63B%,77(67B6(7B:$9(B&2167$17

'63B%,77(67B6(7B:$9(B5$1'20

'63B%,77(67B6(7B:$9(B:$/.,1*�

'63B%,77(67B6(7B:$9(B:$/.,1*�

'63B%,77(67B6(7B:$9(B6,1(

GVSBELWWHVWBVHWBYDOLG��D� GVSBVHW���D�

'63B%,77(67B6(7B9$/,'B9$/,'

'63B%,77(67B6(7B9$/,'B,19$/,'

GVSBELWWHVWBVHWBLQSGLVS��D� GVSBVHW���D�

'63B%,77(67B6(7B,13',63B,17(53

'63B%,77(67B6(7B,13',63B1250$/

'63B%,77(67B6(7B,13',63B3($.

'63B%,77(67B6(7B,13',63B0$;

GVSBELWWHVWBVHWBUHDGUDWH��D� GVSBVHW���D�

'63B%,77(67B6(7B5($'5$7(B$872

'63B%,77(67B6(7B5($'5$7(B6/2:

'63B%,77(67B6(7B5($'5$7(B)$67

GVSBELWWHVWBVHWBHUUGLVS��D� GVSBVHW���D�

'63B%,77(67B6(7B(55',63B1250$/

'63B%,77(67B6(7B(55',63B0$;

'63B%,77(67B6(7B(55',63B727$/



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBLQLW����LQLWLDOL]H�'63�PRGXOH

6<1236,6

QHZBPRGQXP� �GVSBLQLW��PRGQXP��

LQW�PRGQXP� PRGXOH�QXPEHU

LQW�QHZBPRGQXP� PRGXOH�QXPEHU�DFWXDOO\�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�LQLWLDOL]HV�WKH�'63�WR�D�NQRZQ�VWDWH���,W�PXVW�EH�XVHG�DIWHU�SRZHU�

XS�

1RWH�WKDW�GVSBLQLW�LV�FDOOHG�IRU�\RX�E\�DSBVHWXS�VR�WKDW�FDOOLQJ�WKLV

IXQFWLRQ�GLUHFWO\�VKRXOG�RQO\�EH�QHFHVVDU\�LI�\RX�DUH�JRLQJ�WR�ZULWH

\RXU�RZQ�YHUVLRQ�RI�DSBVHWXS���

7KH�'63�JHQHUDWRU�GDWD�VWUXFWXUH�LV�VHW�WR�GHIDXOW�FRQGLWLRQV��WKHQ�WKH�'63

KDUGZDUH�LV�VHW�WR�PDWFK�XVLQJ�WKH�GVSBUHVWRUH�IXQFWLRQ�

7KLV�IXQFWLRQ�DOVR�VHWV�WKH�PRGXOH�QXPEHU�RI�WKH�'63�PRGXOH���7KH�PRGXOH

QXPEHU�PXVW�EH�EHWZHHQ���DQG�����HOVH�WKH�GHIDXOW�RI���LV�XVHG�

7KH�GHIDXOW�PRGXOH�QXPEHU�RI���VKRXOG�DOZD\V�EH�XVHG�

'HIDXOW�LQLWLDOL]DWLRQV�DUH�YDOLG�RQO\�IRU�WKH�VHWWLQJV�WKDW�DUH�'63�SURJUDP

LQGHSHQGHQW�DQG�DUH�

�� 6HW�GVSBRSVWDWH�WR�6(783

�� 6HW�UDWH�WR���N

�� 6HW�LQSXWBW\SH�WR�$'&

�� 6HW�FKDQ�BVUF�WR�/9)$

�� 6HW�FKDQ�BVUF�WR�/9)%

�� 6HW�RXWSXWBW\SH�WR�'$&

�� 6HW�RXWSXWBFKDQ�WR�$%

�� 6HW�RXWSXWBVL]H�WR���

�� 6HW�VHULDO�WR�$(6(%8

��� 6HW�GLWKHU�WR�75,$1*8/$5

��� 6HW�$(6�FKDQQHO�VWDWXV�E\WHV�WR���������������



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

5(78516

7KH�PRGXOH�QXPEHU�XVHG�LV�UHWXUQHG�

6((�$/62

GVSBUHVWRUH��DSBVHWXS



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBUHVHW����5HVHW�WKH�'63�

6<1236,6

YRLG�GVSBUHVHW��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�VWRSV�DQ\�SURJUDP�UXQQLQJ�LQ�WKH�'63���7KH�UHVHW�FRQGLWLRQ�WXUQV

RXWSXWV�RII�DQG�ZLOO�QRW�UHWXUQ�UHDGLQJV�

,Q�RUGHU�WR�UHVWDUW�WKH�'63��WKH�GVSBUHVWRUH�FRPPDQG�PXVW�EH�XVHG�ZLWK�D�SRLQWHU

WR�DQ�DSSURSULDWH��'63�ILOH�

5(78516

1RQH

6((�$/62

GVSBLQLW��GVSBUHVWRUH



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBH[LVW����GHWHUPLQH�LI�WKH�'63�KDUGZDUH�LV�DYDLODEOH�

6<1236,6

H[LVW� �GVSBH[LVW��YRLG��

LQW�H[LVW� ��LI�'63�H[LVWV����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�GHWHUPLQHV�LI�WKH�'63�KDUGZDUH�LV�FRQQHFWHG�DQG�SRZHUHG�RQ�

7KH�'63�VWDWXV�LV�XSGDWHG�HDFK�WLPH�GVSBUHVWRUH�FDOOHG���7KLV�IXQFWLRQ�UHWXUQV�WKDW

VWDWXV���1RWH�WKDW�DSBVHWXS�DQG�GVSBLQLW�DOVR�FDOO�GVSBUHVWRUH�DQG�VR�XSGDWH�WKH

VWDWXV�

,W�LV�JRRG�SUDFWLFH�WR�FKHFN�WKDW�6<67(0�21(�LV�SURSHUO\�FRQQHFWHG�DQG

SRZHUHG�RQ�EHIRUH�EHJLQQLQJ�D�WHVW�SURFHGXUH�

,I�WKH�'63�LV�IRXQG�QRW�WR�H[LVW��EXW�VKRXOG���SURPSW�WKH�RSHUDWRU�WR�UHPHG\�WKH

VLWXDWLRQ��WKHQ�FDOO�GVSBUHVWRUH�EHIRUH�FDOOLQJ�GVSBH[LVW�DJDLQ�

5(78516

5HWXUQV�D���LI�WKH�'63�KDUGZDUH�H[LVWV����RWKHUZLVH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBUHVWRUH����UHVWRUH�'63�KDUGZDUH�DQG�GRZQORDG�'63�SURJUDP

6<1236,6

VXFFHVV� �GVSBUHVWRUH��ISWU��

),/(�ISWU� SRLQWHU�WR�RSHQ�ELQDU\��'63�ILOH

LQW�VXFFHVV� ��LI�VXFFHVVIXO����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�UHVWRUHV�WKH�'63�KDUGZDUH�WR�WKH�SUHVHQW�VWDWH�RI�WKH�VRIWZDUH�DQG

GRZQORDGV�D�'63�SURJUDP�

7KH�'63�QHHGV�D�GRZQORDGHG�SURJUDP�WR�IXQFWLRQ��WKLV�IXQFWLRQ�LV�GLIIHUHQW�WKDQ

WKH�RWKHU�UHVWRUH�IXQFWLRQV�LQ�WKDW�LW�UHTXLUHV�D�ILOH�SRLQWHU�WR�DQ�RSHQ��LQ�ELQDU\

PRGH���'63�ILOH���7KH�ILOH�ZLOO�EH�UHZRXQG�E\�GVSBUHVWRUH�EHIRUH�LW�LV�XVHG�

7KH�'63�ZLOO�QRW�EH�IXQFWLRQDO�XQWLO�GVSBUHVWRUH�LV�FDOOHG�

7KH�IROORZLQJ�VWDWHPHQW�FRUUHFWO\�RSHQV�D��'63�ILOH�

),/(�ISWU�
ISWU� �IRSHQ���IIWJHQ�GVS����UE���

7KLV�IXQFWLRQ�VKRXOG�EH�XVHG�LI�WKH�KDUGZDUH�ORVHV�SRZHU�RU�EHFRPHV

GLVFRQQHFWHG�IURP�WKH�FRPSXWHU�

7KLV�IXQFWLRQ�LV�DOVR�XVHG�E\�WKH�GVSBLQLW�IXQFWLRQ�EXW�GVSBLQLW�GRHV�QRW�GRZQORDG

D��'63�SURJUDP�

5(78516

��LI�UHVWRUH�ZDV�VXFFHVVIXO����LI�QRW

6((�$/62

GVSBLQLW



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBORDGBZDYHIRUP����ORDG�ZDYHIRUP�LQWR�'63

6<1236,6

VXFFHVV� �GVSBORDGBZDYHIRUP��ISWU��EXIQXP��

LQW�VXFFHVV� ��LI�ORDG�ZDV�VXFFHVVIXO����LI�QRW

),/(�ISWU� SRLQWHU�WR�RSHQ�UHZRXQG�ELQDU\��:$9�ILOH

LQW�EXIQXP� GHVWLQDWLRQ�EXIIHU�IRU�ZDYHIRUP

'(6&5,37,21

7KLV�IXQFWLRQ�WUDQVIHUV�D�ZDYHIRUP�WR�WKH�DSSURSULDWH�'63�EXIIHU�IURP�WKH�3&�

7KH�),/(�SRLQWHG�WR�E\�ISWU�PXVW�EH�RSHQHG�LQ�ELQDU\�PRGH���XVLQJ��UE���

7KH�IROORZLQJ�EXIIHU�QXPEHUV�DUH�DYDLODEOH�DQG�GHILQHG�LQ�$3'63�+�

:$9(%8)B&+�
:$9(%8)B&+�
:$9(%8)B&+�B7
:$9(%8)B&+�B7
:$9(%8)B&+�B*
:$9(%8)B&+�B*

7KH�DSSOLFDWLRQ�RI�HDFK�EXIIHU�ZLOO�EH�'63�SURJUDP�GHSHQGHQW�EXW�LQ�JHQHUDO

VHOHFWLRQV�&+��DQG�&+��DUH�WKH�DFTXLVLWLRQ�EXIIHUV��&+�B7�DQG�&+�B7�DUH�WKH

WUDQVIRUP�EXIIHUV�DQG�&+�B*�DQG�&+�B*�DUH�XVHG�IRU�WKH�GLJLWDO�JHQHUDWRU

ZDYHIRUP�DQG�IRU�WKH�))7�ZLQGRZ�IXQFWLRQV�

5(78516

��LI�ORDG�ZDV�VXFFHVVIXO����LI�QRW
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GVSBVWRUHBZDYHIRUP



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBVWRUHBZDYHIRUP����VWRUH�ZDYHIRUP�IURP�'63

6<1236,6

VXFFHVV� �GVSBVWRUHBZDYHIRUP��ISWU��EXIQXP��FPWSWU��

),/(�ISWU� SRLQWHU�WR�RSHQ�ELQDU\��:$9�ILOH

LQW�EXIQXP� VRXUFH�EXIIHU�IRU�ZDYHIRUP

FKDU�FPWSWU� SRLQWHU�WR�D�FRPPHQW�VWULQJ��XS�WR�����E\WHV�

LQW�VXFFHVV� ��LI�VWRUH�ZDV�VXFFHVVIXO����LI�QRW

'(6&5,37,21

7KLV�IXQFWLRQ�WUDQVIHUV�D�ZDYHIRUP�IURP�WKH�DSSURSULDWH�'63�EXIIHU�WR�WKH�3&�

7KH�),/(�SRLQWHG�WR�E\�ISWU�PXVW�EH�RSHQHG�LQ�ELQDU\�PRGH���XVLQJ��ZE���

7KH�FRPPHQW�VWULQJ�PXVW�EH�OHVV�WKDQ�����E\WHV�DQG�18//�WHUPLQDWHG���7KLV

VWULQJ�ZLOO�EH�VWRUHG�LQ�WKH�ZDYHIRUP�ILOH�WR�DLG�LQ�GRFXPHQWDWLRQ�RI�WKH

ZDYHIRUP�

7KH�IROORZLQJ�EXIIHU�QXPEHUV�DUH�DYDLODEOH�DQG�GHILQHG�LQ�$3'63�+�

:$9(%8)B&+�
:$9(%8)B&+�
:$9(%8)B&+�B7
:$9(%8)B&+�B7
:$9(%8)B&+�B*
:$9(%8)B&+�B*

7KH�DSSOLFDWLRQ�RI�HDFK�EXIIHU�ZLOO�EH�'63�SURJUDP�GHSHQGHQW�EXW�LQ�JHQHUDO

VHOHFWLRQV�&+��DQG�&+��DUH�WKH�DFTXLVLWLRQ�EXIIHUV��&+�B7�DQG�&+�B7�DUH�WKH

WUDQVIRUP�EXIIHUV�DQG�&+�B*�DQG�&+�B*�DUH�XVHG�IRU�WKH�GLJLWDO�JHQHUDWRU

ZDYHIRUP�DQG�IRU�WKH�))7�ZLQGRZ�IXQFWLRQV�

5(78516

��LI�VWRUH�ZDV�VXFFHVVIXO����LI�QRW

6((�$/62

GVSBORDGBZDYHIRUP



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBUHDG�����SURJUDP�VSHFLILF�UHDGLQJ��

GVSBUHDG�����SURJUDP�VSHFLILF�UHDGLQJ��

GVSBUHDG�����SURJUDP�VSHFLILF�UHDGLQJ��

GVSBUHDG�����SURJUDP�VSHFLILF�UHDGLQJ��

6<1236,6

UHDGLQJ� �GVSBUHDG���YRLG��

UHDGLQJ� �GVSBUHDG���YRLG��

UHDGLQJ� �GVSBUHDG���YRLG��

UHDGLQJ� �GVSBUHDG���YRLG��

GRXEOH�UHDGLQJ UHDGLQJ�LQ�YDULRXV�XQLWV��VHH�EHORZ�

'(6&5,37,21

7KHVH�UHDGLQJV�DUH�'63�SURJUDP�GHSHQGHQW�

7KH�XQLW�XVHG�IRU�HDFK�UHDGLQJ�LV�DOVR�SURJUDP�GHSHQGHQW���0RVW�SURJUDPV�KDYH�D

FKRLFH�RI�XQLWV�IRU�HDFK�UHDGLQJ

%HIRUH�D�UHDGLQJ�LV�PDGH��WKH�DSSURSULDWH�GVSBUHDG;BXQLW�IXQFWLRQ

PXVW�EH�FDOOHG�WR�LQIRUP�WKH�'63�ZKLFK�XQLW�WR�XVH���6HH�WKH

GVSBUHDG;BXQLW�GHVFULSWLRQ�IRU�PRUH�LQIRUPDWLRQ�

6HH�DOVR�WKH�DSSURSULDWH��'63�SURJUDP�VSHFLILF�VHFWLRQ�LQ�WKLV�PDQXDO�DQG�WKH

'63�8VHU
V�0DQXDO�IRU�LQIRUPDWLRQ�RQ�KRZ�HDFK�SURJUDP�XVHV�WKHVH�UHDGLQJV�

5(78516

7KLV�IXQFWLRQ�UHWXUQV�WKH�PRVW�UHFHQW�UHDGLQJ���1RWH�WKDW�DQ\�JLYHQ�UHDO�WLPH

UHDGLQJ�ZLOO�EH�UHWXUQHG�RQO\�RQFH�

7KH�QXPEHU���(���LV�UHWXUQHG�LI�WKHUH�LV�D�KDUGZDUH�HUURU�HQFRXQWHUHG�

6((�$/62

'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ�VHFWLRQ�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBUHDG�BXQLW����VHW�XQLW�WR�EH�XVHG�IRU�GVSBUHDG�

GVSBUHDG�BXQLW����VHW�XQLW�WR�EH�XVHG�IRU�GVSBUHDG�

GVSBUHDG�BXQLW����VHW�XQLW�WR�EH�XVHG�IRU�GVSBUHDG�

GVSBUHDG�BXQLW����VHW�XQLW�WR�EH�XVHG�IRU�GVSBUHDG�

6<1236,6

YRLG�GVSBUHDG�BXQLW��XQLW��

YRLG�GVSBUHDG�BXQLW��XQLW��

YRLG�GVSBUHDG�BXQLW��XQLW��

YRLG�GVSBUHDG�BXQLW��XQLW��

LQW�XQLW� �VHH�EHORZ�

'(6&5,37,21

7KH�'63�UHDGLQJV�DUH�SURJUDP�GHSHQGHQW�DQG�VR�FDQ�KDYH�D�YDULHW\�RI�XQLWV�XVHG

IRU�WKH�UHDGLQJ�YDOXHV���$OVR��HDFK�UHDGLQJ�PD\�KDYH�VHYHUDO�XQLWV�DOORZHG�

7KHVH�IXQFWLRQV�DUH�XVHG�WR�VHW�WKH�XQLW�IRU�WKH�UHDGLQJV�

7KH�IROORZLQJ�XQLWV�DUH�SUHVHQWO\�DYDLODEOH�DQG�GHILQHG�LQ�$3'63�+�

'63B81,7B$03/ �DOZD\V�LQ�9ROWV�

'63B81,7B))6 ����WR���

'63B81,7B3&7

'63B81,7B'(&,0$/

'63B81,7B)5(4 �DOZD\V�LQ�+HUW]�

'63B81,7B6(&21'6

'63B81,7B'(*5((6

$03/��DOZD\V�9ROWV��

7KLV�LV�VWDQGDUG�XQLW�IRU�DQDORJ�LQSXWV���:KHQ�WKLV�XQLW�LV�XVHG��DOO�VLJQDO�SDWK

UDQJLQJ�LV�FDOFXODWHG�LQWR�WKH�UHDGLQJ���)RU�GLJLWDO�VLJQDOV��IXOO�VFDOH�LV�HTXLYDOHQW

WR���YROW�

))6�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

7KLV�LV�)UDFWLRQ�RI�)XOO�6FDOH�DQG�UDQJHV�IURP���WR�����,W�DOZD\V�UHIHUV�WR�WKH�VLJQDO

DW�WKH�$'&V�RU�GLJLWDO�LQSXWV���$Q\�UDQJLQJ�LQ�DQ�DQDORJ�VLJQDO�SDWK�LV�LJQRUHG

PDNLQJ�WKLV�XQLW�PRVW�XVHIXO�IRU�GLJLWDO�LQSXWV�

3&7��3HUFHQW��

7KLV�XQLW�LV�XVHG�WR�H[SUHVV�GLVWRUWLRQ�DQG�FURVVWDON�YDOXHV���,Q�VRPH�SURJUDPV�

WKLV�XQLW�PD\�RQO\�EH�VXSSRUWHG�ZKHQ�WKH�'63�LQSXW�VLJQDO�SDWK�LV�VHW�WR�WKH�/9)

5($',1*�PHWHU��5HIHU�WR�WKH�SURJUDP�VSHFLILF�VHFWLRQV�RI�WKLV�DQG�WKH�'63

8VHU
V�0DQXDO�IRU�PRUH�LQIRUPDWLRQ�

'HFLPDO�

7KLV�LV�DFWXDOO\�DSSOLHG�WR�XQLWOHVV�YDOXHV�VXFK�DV�WKH�DFWXDO�ELQDU\�QXPEHUV

UHFHLYHG�RQ�D�GLJLWDO�SRUW���$W�SUHVHQW��LW�LV�XVHG�RQO\�IRU�WKH�%,77(67�SURJUDP

)5(4��DOZD\V�+HUW]��

7KLV�LV�WKH�XQLW�XVHG�IRU�DOO�IUHTXHQF\�UHDGLQJV�

6HFRQGV�

7KLV�LV�WKH�XQLW�XVHG�IRU�DOO�WLPH�YDOXHV�

'HJUHHV�

7KLV�LV�WKH�XQLW�XVHG�IRU�DOO�SKDVH�YDOXHV�

5(78516

1RQH



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBDQ\UHDG\����GHWHUPLQH�LI�DQ\�'63�UHDGLQJ�LV�UHDG\�

GVSBUG\�����GHWHUPLQH�LI�'63��UHDGLQJ�LV�UHDG\�

GVSBUG\�����GHWHUPLQH�LI�'63��UHDGLQJ�LV�UHDG\�

GVSBUG\�����GHWHUPLQH�LI�'63��UHDGLQJ�LV�UHDG\�

GVSBUG\�����GHWHUPLQH�LI�'63��UHDGLQJ�LV�UHDG\�

6<1236,6

UG\� �GVSBDQ\UHDG\��YRLG��

UG\� �GVSBUG\���YRLG��

UG\� �GVSBUG\���YRLG��

UG\� �GVSBUG\���YRLG��

UG\� �GVSBUG\���YRLG��

LQW�UG\� ��LI�UHDG\����LI�QRW

'(6&5,37,21

7KHVH�IXQFWLRQV�GHWHUPLQH�LI�WKH�DSSURSULDWH�UHDO�WLPH�UHDGLQJ�LV�UHDG\�

%HFDXVH�UHDGLQJV�IXQFWLRQV�GR�QRW�UHWXUQ�XQWLO�D�UHDGLQJ�LV�UHDG\��WKHVH�IXQFWLRQV

PD\�EH�XVHG�WR�DYRLG�ZDLWLQJ�IRU�D�UHDGLQJ���7KHVH�IXQFWLRQV�GR�127�FOHDU�WKHLU

UHVSHFWLYH�UHDG\�VWDWXVHV�DQG�VR�PD\�EH�FDOOHG�DQ\�QXPEHU�RI�WLPHV���2QO\�D�FDOO

WR�WKH�UHDGLQJ�IXQFWLRQ�ZLOO�FOHDU�D�UHDG\�VWDWXV�

,I�WKH�SDUWLFXODU�UHDGLQJ�LV�IRXQG�WR�EH�UHDG\��WKHQ�D�VXEVHTXHQW�FDOO�WR�WKH

FRUUHVSRQGLQJ�UHDGLQJV�IXQFWLRQ�ZLOO�EH�JXDUDQWHHG�WR�UHWXUQ�TXLFNO\�

)RU�))7�W\SH�SURJUDPV��IIWVOLGH�GVS�DQG�IIWJHQ�GVS��WKH�UHDG\

IXQFWLRQV�DUH�RQO\�QHFHVVDU\�ZKHQ�WKH�GVSBRSVWDWH�LV�6(783�DQG�WKH

SURJUDPV�DUH�UHWXUQLQJ�UHDO�WLPH�UHDGLQJV

5(78516

5HWXUQV�D���LI�D�UHDGLQJ�LV�UHDG\���5HWXUQV�D���RWKHUZLVH�

6((�$/62

GVSBUHDG���GVSBUHDG���GVSBUHDG���GVSBUHDG�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

6<1236,6

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

GRXEOH�VHWWLQJ� VHWWLQJ��GHSHQGHQW�RQ��'63�SURJUDP�

GRXEOH�QHZBVHWWLQJ� DFWXDO�VHWWLQJ�PDGH

'(6&5,37,21

7KHVH�VHWWLQJV�DUH�'63�SURJUDP�GHSHQGHQW�

6HH�WKH�DSSURSULDWH��'63�SURJUDP�VSHFLILF�VHFWLRQ�LQ�WKLV�PDQXDO�DQG�WKH�'63

8VHU
V�0DQXDO�IRU�LQIRUPDWLRQ�RQ�KRZ�HDFK�SURJUDP�XVHV�WKHVH�VHWWLQJV�

5(78516

6HWWLQJ�DFWXDOO\�PDGH�

6((�$/62

'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ�VHFWLRQ�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

GVSBVHW�����SURJUDP�VSHFLILF�VHWWLQJ��

6<1236,6

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

QHZBVHWWLQJ� �GVSBVHW���VHWWLQJ��

LQW�VHWWLQJ� DFWXDO�VHWWLQJ�PDGH

LQW�QHZBVHWWLQJ� VHWWLQJ��GHSHQGHQW�RQ��'63�SURJUDP�

'(6&5,37,21

7KHVH�VHWWLQJV�DUH�'63�SURJUDP�GHSHQGHQW�

6HH�WKH�DSSURSULDWH��'63�SURJUDP�VSHFLILF�VHFWLRQ�LQ�WKLV�PDQXDO�DQG�WKH�'63

8VHU
V�0DQXDO�IRU�LQIRUPDWLRQ�RQ�KRZ�HDFK�SURJUDP�XVHV�WKHVH�VHWWLQJV�

5(78516

6HWWLQJ�DFWXDOO\�PDGH�

6((�$/62

'63�3URJUDP�'HSHQGHQW�LQIRUPDWLRQ�VHFWLRQ�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBUDWH����6HW�WKH�'63�VDPSOLQJ�UDWH�

6<1236,6

QHZBUDWH� �GVSBVHWBUDWH��UDWH��

LQW�QHZBUDWH� LQWHJHU�UHSUHVHQWLQJ�UDWH��VHH�EHORZ�

LQW�UDWH� DFWXDO�UDWH�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�FRQWUROV�WKH�'63�VDPSOLQJ�UDWH�IRU�$�'�FRQYHUVLRQ�DQG�GLJLWDO

LQWHUIDFLQJ��7KH�IROORZLQJ�UDWH�DUH�DYDLODEOH�DQG�GHILQHG�LQ�$3'63�+�

287387B5$7(B�.

287387B5$7(B�.

287387B5$7(B��.

287387B5$7(B��.

287387B5$7(B���.

287387B5$7(B���.

287387B5$7(B����.

:KHQ�VRPH�'63�SURJUDPV�DUH�ORDGHG��QRW�DOO�RI�WKH�UDWH�FKRLFHV�ZLOO�EH�DYDLODEOH�

7KH�H[LVWLQJ�'63�SURJUDPV�DOORZ�WKH�IROORZLQJ�UDWHV�LQ�+HUW]�

))7*(1 �N���N����N����N�����N������N�������N

))76/,'( �N���N����N����N�����N������N�������N

)$67(67 ��N������N����N

+$5021,& ��N�����N

*(1$1/5 ��N������N����N

%,77(67 ��N������N����N

5(78516

7KH�UDWH�DFWXDOO\�VHW�

,1,7,$/�67$7(

7KH�UDWH�LV�VHW�WR���N�E\�GVSBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����
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$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBLQSXWBW\SH����VHW�SDUW�RI�LQSXW�VLJQDO�SDWK�RI�'63�

6<1236,6

QHZBW\SH� �GVSBVHWBLQSXWBW\SH��W\SH��

LQW�W\SH� LQWHJHU�UHSUHVHQWLQJ�W\SH��VHH�EHORZ�

LQW�QHZBW\SH� DFWXDO�W\SH�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�GVSBVHWBFKDQ�BVUF�DQG�GVSBVHWBFKDQ�BVUF

GHWHUPLQHV�IURP�ZKDW�VRXUFH�WKH�'63�UHFHLYHV�LWV�GDWD�

1RWH�WKDW�WKH�FKRLFH�RI�LQSXW�W\SH�DIIHFWV�WKH�YDOLG�DUJXPHQWV�IRU

GVSBVHWBFKDQ�BVUF�DQG�GVSBVHWBFKDQ�BVUF�

7KH�IROORZLQJ�VRXUFH�W\SHV�DUH�DYDLODEOH�DQG�GHILQHG�LQ�$3'63�+�

,1387B7<3(B$'&
,1387B7<3(B6(5,$/
,1387B7<3(B3$5$//(/
,387B7<3(B'*(1

$'&�VHOHFWV�WKH�$�'�FRQYHUWHUV�ZKLFK�FRQYHUW�WKH�DQDORJ�VLJQDOV�LQWR�GLJLWDO

VLJQDOV�IRU�SURFHVVLQJ�

6(5,$/�VHOHFWV�WKH�VHULDO�SRUWV��6HH�GVSBVHWBVHULDO�WR�FKRRVH�WKH�VSHFLILF�VHULDO

SRUW��

'*(1�VHOHFWV�WKH�GLJLWDO�VLJQDO�JHQHUDWRU�ZKLFK�LV�VRPHWLPHV�QRW�DYDLODEOH�

GHSHQGLQJ�RQ�WKH�'63�SURJUDP�WKDW�LV�ORDGHG�

3$5$//(/�VHOHFWV�WKH�GLJLWDO�SDUDOOHO�LQSXW�

5(78516

7KH�LQSXW�W\SH�DFWXDOO\�VHW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

,1,7,$/�67$7(

7KH�LQSXW�W\SH�LV�VHW�WR�$'&�E\�GVSBLQLW�

6((�$/62

GVSBVHWBFKDQ�BVUF��GVSBVHWBFKDQ�BVUF��GVSBVHWBVHULDO



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBFKDQ�BVUF����VHW�'63�FKDQQHO���VLJQDO�VRXUFH

GVSBVHWBFKDQ�BVUF����VHW�'63�FKDQQHO���VLJQDO�VRXUFH

6<1236,6

QHZBVUF� ��GVSBVHWBFKDQ�BVUF��VRXUFH��

QHZBVUF� ��GVSBVHWBFKDQ�BVUF��VRXUFH��

LQW�VRXUFH� LQWHJHU�UHSUHVHQWLQJ�VLJQDO�VRXUFH��VHH�EHORZ�

LQW�QHZBVUF� DFWXDO�VRXUFH�VHW

'(6&5,37,21

7KLV�FRPPDQG�FRQWUROV�WKH�LQSXW�VLJQDO�URXWLQJ�WR�WKH�'63�PHDVXUHPHQW�VHFWLRQ�

7KH�SRVVLEOH�VRXUFHV�GHSHQG�RQ�WKH�VHWWLQJ�RI�GVSBVHWBLQSXWBW\SH�

:KHQ�GVSBVHWBLQSXWBW\SH�LV�VHW�WR�,1387B7<3(B$'&�WKH�SRVVLEOH�FKRLFHV�DUH

�DV�GHILQHG�LQ�$3'63�+��

,1387B&+$1B/9)$
,1387B&+$1B/9)%
,1387B&+$1B/9)5($'
,1387B&+$1B*(1021
,1387B&+$1B'63$
,1387B&+$1B'63%
,1387B&+$1B$'&B2))

/9)$�DQG�/9)%�UHIHU�WR�FKDQQHO�$�DQG�%�DQDORJ�DQDO\]HU�LQSXWV�IROORZLQJ�LQSXW

UDQJH�VZLWFKLQJ�DQG�$&�FRXSOLQJ�EXW�EHIRUH�DQ\�RWKHU�SURFHVVLQJ���7KLV�LV

HTXLYDOHQW�WR�ZKDW�WKH�/9)
V�/(9(/�PHWHU�VHHV�

/9)5($'�DFFHVVHV�WKH�VLJQDO�UHDG�E\�WKH�DQDORJ�DQDO\]HUV
�PDLQ�PHDVXUHPHQW

PHWHU��IROORZLQJ�DOO�DQDORJ�VLJQDO�SURFHVVLQJ�

*(1�PRQLWRUV�D�IL[HG�DPSOLWXGH�YHUVLRQ�RI�WKH�VLJQDO�IURP�WKH�DQDORJ�JHQHUDWRU�

7KLV�LV�WKH�VDPH�VLJQDO�DV�DSSHDUV�RQ�WKH�021,725�287387�FRQQHFWLRQ�RQ�WKH

*(1(5$725�$8;�6,*1$/6�SDQHO�

'63$�DQG�'63%�DUH�WKH�'63�SDQHO�LQSXWV�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

,1387B&+$1B$'&B2))�GLVDEOHV�WKH�DFTXLVLWLRQ�RI�VLJQDO�LQWR�WKDW�FKDQQHO�RI

WKH�'63���7KLV�LV�XVHIXO�ZKHQ�DFTXLULQJ�RQH�FKDQQHO�RI�LQIRUPDWLRQ�RQO\�ZLWKRXW

GLVWXUELQJ�D�SUHYLRXVO\�DFTXLUHG�VLJQDO�

:KHQ�GVSBVHWBLQSXWBW\SH�LV�VHW�WR�,1387B7<3(B6(5,$/��3$5$//(/�RU

'*(1��WKH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

,1387B&+$1B',*$
,1387B&+$1B',*%
,1387B&+$1B',*2))

',*$�DQG�',*%�UHIHU�WR�WKH�GLJLWDO�FKDQQHO���,1387B&+$1B',*2))��GLVDEOHV

WKH�DFTXLVLWLRQ�RI�VLJQDO�LQWR�WKDW�FKDQQHO�RI�WKH�'63�DV�QRWHG�DERYH�

5(78516

7KH�VLJQDO�VRXUFH�DFWXDOO\�VHW�

,1,7,$/�67$7(

&KDQQHO���VRXUFH�LV�VHW�WR�/9)$�DQG�FKDQQHO���VRXUFH�WR�/9)%�E\�GVSBLQLW�

6((�$/62

GVSBVHWBLQSXWBW\SH



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBRXWSXWBW\SH����VHW�'63�RXWSXW�W\SH

6<1236,6

QHZBW\SH� �GVSBVHWBRXWSXWBW\SH��W\SH��

LQW�W\SH� RXWSXW�W\SH�DV�GHVFULEH�EHORZ

LQW�QHZBW\SH� DFWXDO�W\SH�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�'63�RXWSXW�VLJQDO�SDWK�

7KH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

287387B7<3(B'$&
287387B7<3(B6(5,$/
287387B7<3(B3$5$//(/

'$&�VHQGV�WKH�GLJLWDO�VLJQDO�WKURXJK�WKH�'�$�FRQYHUWHU�DQG�RXW�WKH�'63�%1&

ODEHOHG�287387�'�$���,I�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�JHQBVHWBPRGH��'63�

IXQFWLRQ��WKH�RXWSXW�IURP�WKH�'$&�FDQ�DOVR�EH�IRXQG�RQ�WKH�DQDORJ�JHQHUDWRU

RXWSXWV�

6(5,$/�VHQGV�WKH�GLJLWDO�VLJQDO�WR�WKH�VHULDO�SRUW����6HH�GVSBVHWBVHULDO�IRU�PRUH�RQ

VHULDO�GLJLWDO�VLJQDO�URXWLQJ��

3$5$//(/�ZLOO�PDNH�WKH�GLJLWDO�VLJQDO�DYDLODEOH�RQ�WKH�SDUDOOHO�RXWSXW�

6RPH�'63�SURJUDPV�KDYH�QR�VLJQDO�RXWSXW�FDSDELOLW\���7KHUHIRUH�WKLV�FRPPDQG

ZLOO�KDYH�QR�HIIHFW�RQ�VXFK�SURJUDPV�

5(78516

2XWSXW�W\SH�DFWXDOO\�VHW

,1,7,$/�67$7(

7KH�RXWSXW�W\SH�LV�VHW�WR�'$&�E\�GVSBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

6((�$/62

GVSBVHWBRXWSXWBFKDQ��GVSBVHWBVHULDO



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBRXWSXWBFKDQ����VHW�'63�RXWSXW�FKDQQHOV�21�RU�2))�

6<1236,6

QHZBFKDQQHO� �GVSBVHWBRXWSXWBFKDQ��FKDQQHO��

LQW�FKDQQHO� FKDQQHOV�WR�WXUQ�RQ��VHH�EHORZ�

LQW�QHZBFKDQQHO� DFWXDO�FKDQQHOV�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�WXUQV�WKH�'63�RXWSXW�FKDQQHOV�RQ�RU�RII�

7KH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

287387B&+$1B2)) ERWK�FKDQQHOV�2))
287387B&+$1B$ FKDQQHO�$�RQO\�RQ
287387B&+$1B% FKDQQHO�%�RQO\�RQ
287387B&+$1B$% ERWK�$�DQG�%�RQ

,I�GVSBRXWSXWBW\SH�LV�6(5,$/�RU�3$5$//(/�DQG�ERWK�$�DQG�%�DUH�RQ��WKH�GDWD

LV�WZR�FKDQQHO�PXOWLSOH[HG�RQ�WKH�VHULDO�RU�SDUDOOHO�SRUW�

6LQFH�WKHUH�LV�RQO\�D�VLQJOH�RXWSXW�IRU�WKH�'$&��ZKHQ�GVSBRXWSXWBW\SH�LV�VHW�WR

'$&��$��%��DQG�$%�DOO�SHUIRUP�WKH�VDPH�IXQFWLRQ�

6RPH�'63�SURJUDPV�KDYH�QR�VLJQDO�RXWSXW�FDSDELOLW\���7KHUHIRUH�WKLV�FRPPDQG

ZLOO�KDYH�QR�HIIHFW�RQ�VXFK�SURJUDPV�

5(78516

&KDQQHO�DFWXDOO\�VHW�

,1,7,$/�67$7(

7KH�RXWSXW�FKDQQHO�LV�VHW�WR�$%�E\�GVSBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

6((�$/62

GVSBVHWBRXWSXWBW\SH



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBRXWSXWBVL]H����VHW�RXWSXW�ZRUG��DQG�GLWKHU��VL]H

6<1236,6

QHZBVL]H� �GVSBVHWBRXWSXWBVL]H��VL]H��

LQW�VL]H� VL]H�RI�ZRUG�DQG�GLWKHU�LQ�ELWV

LQW�QHZBVL]H� DFWXDO�VL]H�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�UHVROXWLRQ�RI�WKH�GLJLWDO�VLJQDOV�DQG�LQ�PRVW�FDVHV��FRQWUROV

WKH�DPSOLWXGH�RI�GLWKHU�DGGHG�WR�WKH�GLJLWDO�JHQHUDWRU�RXWSXW�

'LWKHU�LV�QRLVH�FRPELQHG�ZLWK�WKH�VLJQDO�WR�LPSURYH�OLQHDULW\��UHGXFH�GLVWRUWLRQ�DW

ORZ�DPSOLWXGHV��DQG�H[WHQG�WKH�OLQHDU�RSHUDWLQJ�UDQJH�EHORZ�WKH�WKHRUHWLFDO

PLQLPXP�IRU�XQGLWKHUHG�3&0�VLJQDOV�RI�DQ\�SDUWLFXODU�UHVROXWLRQ���7KH�DGGLWLRQDO

QRLVH�LV�LQWURGXFHG�EHIRUH�TXDQWL]LQJ�DQG�VHUYHV�WR�UDQGRPL]H�WKH�TXDQWL]DWLRQ

GLVWRUWLRQ�DQG�SURGXFH�DQ�XQGLVWRUWHG�VLJQDO�ZLWK�D�VOLJKWO\�KLJKHU�QRLVH�IORRU�

7KH�GLJLWDO�JHQHUDWRU�JHQHUDWHV�D����ELW�UHVROXWLRQ�VLJQDO�DW�DOO�WLPHV���:KHQ�WKH

GLJLWDO�GHYLFH�XQGHU�WHVW�KDV�OHVV�WKDQ����ELW�UHVROXWLRQ��RQO\�WKH�KLJKHU��PRVW

VLJQLILFDQW��ELWV�IURP�WKH�JHQHUDWRU�ZLOO�EH�XVHG���,I�DQ�XQGLWKHUHG�VLJQDO�LV

GHVLUHG��XVH�WKH�GVSBVHWBGLWKHU�IXQFWLRQ���7R�VHW�GLWKHU�DW�DQ\�GHVLUHG�ELW�OHYHO�

HQWHU�WKDW�ELW�QXPEHU�LQ�WKLV�IXQFWLRQ���)RU�H[DPSOH��SURSHU�GLWKHU�IRU�D����ELW

V\VWHP�LV�REWDLQHG�E\�FDOOLQJ�GVSBVHWBGLWKHU�������

:KHQ�WKH�'�$�FRQYHUWHU�LV�VHOHFWHG�DV�WKH�RXWSXW�SRUW��WKH�6,=(

FRPPDQG�LV�RYHU�ULGGHQ�DQG�LQWHUQDOO\�VHW�WR����ELWV��UHJDUGOHVV�RI

WKH�6,=(�VHWWLQJ�

7KH�'63�SURJUDP�%,77(67�PDNHV�IXUWKHU�XVH�RI�WKH�VL]H���3OHDVH�UHIHU�WR�WKH

%,77(67�VSHFLILF�SURJUDP�VHFWLRQ�RI�WKH�'63�8VHU
V�0DQXDO�IRU�PRUH

LQIRUPDWLRQ�

5(78516

6L]H�DFWXDOO\�VHW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

,1,7,$/�67$7(

7KH�RXWSXW�VL]H�LV�VHW�WR����ELWV�E\�GVSBLQLW�

6((�$/62

GVSBVHWBGLWKHU



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBVHULDO����VHW�WKH�VHULDO�GDWD�IRUPDW

6<1236,6

QHZBIRUPDW� �GVSBVHWBVHULDO��IRUPDW��

LQW�IRUPDW� LQWHJHU�UHSUHVHQWLQJ�IRUPDW��VHH�EHORZ�

LQW�QHZBIRUPDW� DFWXDO�IRUPDW�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�IRUPDW�RI�WKH�VHULDO�GLJLWDO�VLJQDO�

7KH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

'63B$(6(%8
'63B63',)�
'63B6(5,$/

$(6(%8�VHOHFWV�DQ�$(6�(%8�IRUPDW�RQ�WKH�IURQW�SDQHO�$(6�(%8�RU�63',)

FRQQHFWRUV�

63',)�VHOHFWV�WKH�FRQVXPHU�IRUPDW�RQ�WKH�IURQW�SDQHO�$(6�(%8�RU�63',)

FRQQHFWRUV���7KLV�IRUPDW�GLIIHUHQFH�FKDQJHV�WKH�IXQFWLRQ�RI�WKH�VWDWXV�ELWV�LQ�WKH

LQWHUIDFH�EXW�GRHV�QRW�VHOHFW�EHWZHHQ�WKH�IURQW�SDQHO�FRQQHFWRUV�

6(5,$/�FKDQJHV�WKH�IRUPDW�RI�WKH�HQWLUH�GLJLWDO�ZRUG�DQG�VHOHFWV�WKH����SLQ

JHQHUDO�SXUSRVH�VHULDO�RXWSXW�RQ�WKH�UHDU�SDQHO�FRQQHFWRU�

5(78516

)RUPDW�DFWXDOO\�VHW

,1,7,$/�67$7(

7KH�VHULDO�IRUPDW�LV�VHW�WR�$(6(%8�E\�GVSBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

6((�$/62



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBGLWKHU����VHW�'63�GLWKHU�W\SH

6<1236,6

QHZBW\SH� �GVSBVHWBGLWKHU��W\SH��

LQW�W\SH� LQWHJHU�UHSUHVHQWLQJ�GLWKHU�W\SH��VHH�EHORZ�

LQW�QHZBW\SH� DFWXDO�W\SH�VHW

'(6&5,37,21

7KLV�IXQFWLRQ�VHWV�WKH�VKDSH�RI�WKH�GLWKHU�SUREDELOLW\�IXQFWLRQ�DQG�WKH�VKDSH�RI�WKH

GLWKHU�VSHFWUXP�

'LWKHU�LV�QRLVH�FRPELQHG�ZLWK�WKH�VLJQDO�WR�LPSURYH�OLQHDULW\��UHGXFH�GLVWRUWLRQ�DW

ORZ�DPSOLWXGHV��DQG�H[WHQG�WKH�OLQHDU�RSHUDWLQJ�UDQJH�EHORZ�WKH�WKHRUHWLFDO

PLQLPXP�IRU�XQGLWKHUHG�3&0�VLJQDOV�RI�DQ\�SDUWLFXODU�UHVROXWLRQ���7KH�DGGLWLRQDO

QRLVH�LV�LQWURGXFHG�EHIRUH�TXDQWL]LQJ�DQG�VHUYHV�WR�UDQGRPL]H�WKH�TXDQWL]DWLRQ

GLVWRUWLRQ�DQG�SURGXFH�DQ�XQGLVWRUWHG�VLJQDO�ZLWK�D�VOLJKWO\�KLJKHU�QRLVH�IORRU�

'LWKHU�LV�GHVFULEHG�IXUWKHU�LQ�WKH�'63�8VHU
V�PDQXDO�

7KH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

'63B75,$1*8/$5 WULDQJXODU�SUREDELOLW\
IODW�VSHFWUXP

'63B5(&7$1*8/$5 UHFWDQJXODU�SUREDELOLW\ IODW
VSHFWUXP
'63B6+$3(' WULDQJXODU�SUREDELOLW\�

���G%�RFWDYH
'63B12B',7+(5 QRQH QRQH

5(78516

'LWKHU�W\SH�DFWXDOO\�VHW�

,1,7,$/�67$7(

7KH�GLWKHU�W\SH�LV�VHW�WR�75,$1*8/$5�E\�GVSBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

6((�$/62



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBDFTXLUHB[IRUP����$FTXLUH�DQG�WUDQVIRUP�ZDYHIRUP�GDWD�

6<1236,6

YRLG�GVSBDFTXLUHB[IRUP��YRLG��

'(6&5,37,21

7KLV�IXQFWLRQ�FDXVHV�WKH�'63�WR�DFTXLUH�DQG�WUDQVIRUP�ZDYHIRUP�GDWD�

,I�WULJJHULQJ�LV�HQDEOHG��WKH�'63�ZLOO�ZDLW�IRU�D�WULJJHU�HYHQW���$IWHU�WKH�WULJJHU�LV

UHFHLYHG��WKH�'63�ZLOO�DFTXLUH�LQSXW�GDWD�LQWR�D�EXIIHU���:KHQ�WKH�EXIIHU�LV�IXOO�

WKH�'63�ZLOO�SHUIRUP�ZKDWHYHU�RWKHU�SURFHVVLQJ�LV�UHTXLUHG��VXFK�DV�DQ�))7�

7KLV�IXQFWLRQ�UHWXUQV�LPPHGLDWHO\���7R�WUDFN�WKH�SURJUHVV�RI�WKH�DFTXLVLWLRQ�DQG

WUDQVIRUPDWLRQ��XVH�WKH�GVSBUHDGBVWDWXV�IXQFWLRQ�

1RWH��:KLOH�WKH�'63�LV�ZRUNLQJ�RQ�WKH�ZDYHIRUP�GDWD�LW�ZLOO�LJQRUH

VHWWLQJV���8VH�WKH�GVSBVWDWXV�FRPPDQG�WR�GHWHUPLQH�ZKHQ�WKH�'63

SURFHVVRU�LV�LGOH�DQG�UHDG\�WR�DFFHSW�DGGLWLRQDO�FRPPDQGV���7KH

OHQJWK�RI�WLPH�ZLOO�GHSHQG�RQ�WKH�DPRXQW�RI�'63�SURFHVVLQJ

UHTXLUHG�

7KLV�SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�WKH�6��(;(�IXQFWLRQ�NH\�)��ZLWKRXW�JUDSKLQJ

WKH�GDWD�

,I�WKH�GDWD�LV�EHLQJ�DFTXLUHG�WKURXJK�WKH�/9)��WKH�UDQJHV�PXVW�EH

ORFNHG�EHIRUH�GDWD�DFTXLVLWLRQ���7KLV�LV�DFFRPSOLVKHG�EH�FDOOLQJ

OYIBUDQJHBORFN���VHH�OYIBUDQJHBORFN�DQG�UHOHDVH�

5(78516

1RQH

6((�$/62

OYIBUDQJHBORFN��OYIBUDQJHBUHOHDVH��GVSBRSVWDWH��GVSBUHDGBVWDWXV



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSB[IRUP����UH�WUDQVIRUP�ZDYHIRUP�GDWD�

GVSBUHSURFHVV����UH�SURFHVV�ZDYHIRUP�GDWD�

6<1236,6

YRLG�GVSB[IRUP��YRLG��

YRLG�GVSBUHSURFHVV��YRLG��

'(6&5,37,21

7KHVH�IXQFWLRQV�FRQWURO�WKH�SURFHVVLQJ�RI�GDWD�IRU�WKH�))7�W\SH�'63�SURJUDPV�

GVSB[IRUP�

:LOO�UH�WUDQVIRUP�H[LVWLQJ�ZDYHIRUP�GDWD�LQ�WKH�DFTXLVLWLRQ�EXIIHU�ZLWKRXW�UH�

DFTXLULQJ�WKH�GDWD�

7KLV�IXQFWLRQ�LV�YDOXDEOH�ZKHQ�DQ\�RI�WKH�VHWWLQJV�WKDW�FRQWURO�WUDQVIRUPDWLRQ�DUH

FKDQJHG�DQG�LW�LV�GHVLUHG�WR�ZRUN�ZLWKRXW�QHZ�DFTXLVLWLRQ�GDWD���7KH�DFTXLVLWLRQ

EXIIHU�PD\�KDYH�EHHQ�ORDGHG�E\�D�SUHYLRXV�DFTXLVLWLRQ�RU�E\�WUDQVIHUULQJ�D

ZDYHIRUP�WR�WKH�'63�PHPRU\��VHH�WKH�GVSBORDGBZDYHIRUP�FRPPDQG��

7KLV�SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�WKH�6\VWHP�2QH�NH\�)��ZLWKRXW�JUDSKLQJ�WKH

GDWD�

7KLV�IXQFWLRQ�UHWXUQV�LPPHGLDWHO\���7R�WUDFN�WKH�SURJUHVV�RI�WKH�WUDQVIRUPDWLRQ�

XVH�WKH�GVSBUHDGBVWDWXV�IXQFWLRQ�

1RWH��:KLOH�WKH�'63�LV�ZRUNLQJ�RQ�WKH�ZDYHIRUP�GDWD�LW�ZLOO�LJQRUH

VHWWLQJV���8VH�WKH�GVSBVWDWXV�FRPPDQG�WR�GHWHUPLQH�ZKHQ�WKH�'63

SURFHVVRU�LV�LGOH�DQG�UHDG\�WR�DFFHSW�DGGLWLRQDO�FRPPDQGV���7KH

OHQJWK�RI�WLPH�ZLOO�GHSHQG�RQ�WKH�DPRXQW�RI�'63�SURFHVVLQJ

UHTXLUHG�

GVSBUHSURFHVV�

7KLV�IXQFWLRQ�DOORZV�UH�UHDGLQJ�RI�DFTXLUHG�RU�WUDQVIRUPHG�GDWD�XVLQJ�WKH�VHWWLQJ

DQG�UHDGLQJ�FRPPDQGV�ZLWKRXW�SHUIRUPLQJ�D�QHZ�DFTXLVLWLRQ�RU�WUDQVIRUPDWLRQ�

1RWH�WKDW�RQH�RI�WKH�IXQFWLRQV�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

GVSBDFTXLUHB[IRUP

GVSB[IRUP

GVSBUHSURFHVV

PXVW�EH�FDOOHG�DW�WKH�EHJLQQLQJ�RI�D�VZHHS�IRU�WKH�))7�W\SH�'63

SURJUDPV��IIWVOLGH�GVS��IIWJHQ�GVS��RWKHUV�LQ�WKH�IXWXUH��

,I�D�VZHHS�LV�WR�EH�PDGH�DJDLQ�ZLWKRXW�DQ\�QHZ�DFTXLVLWLRQ�RU�WUDQVIRUPDWLRQ�RI

GDWD��WKLV�IXQFWLRQ�FDOO�LV�IDVWHU�WKDQ�XVLQJ�DQRWKHU�GVSB[IRUP�FDOO�

7KLV�SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�WKH�6\VWHP�2QH�NH\�$/7�)��ZLWKRXW�JUDSKLQJ

WKH�GDWD�

5(78516

1RQH

6((�$/62

GVSBRSVWDWH��GVSBUHDGBVWDWXV��GVSBORDGBZDYHIRUP



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBVZHHSBVHWXS����VHW�SDUDPHWHUV�IRU�D�'63�VZHHS

6<1236,6

YRLG�GVSBVZHHSBVHWXS��VHWQXP��ORZ��KLJK��VWHSV��VWHSBW\SH��

LQW�VHWQXP� QXPEHU�RI�VHWWLQJ�WR�EH�VZHSW

GRXEOH�ORZ� ORZ�HQGSRLQW�RI�VZHHS

GRXEOH�KLJK� KLJK�HQGSRLQW�RI�VZHHS

LQW�VWHSV� QXPEHU�RI�VWHSV�LQ�VZHHS

LQW�VWHSBW\SH� W\SH�RI�VZHHS��VHH�EHORZ�

'(6&5,37,21

7KLV�IXQFWLRQ�VKRXOG�EH�XVH�DW�WKH�EHJLQQLQJ�RI�HYHU\�VZHHS�

7KLV�IXQFWLRQ�LQIRUPV�WKH�'63�RI�SDUDPHWHUV�WR�EH�VZHSW���7KLV�LV�QHFHVVDU\�WR

DOORZ�WKH�'63�WR�LQWHOOLJHQWO\�SURFHVV�DQDO\]HG�GDWD�EDVHG�XSRQ�NQRZOHGJH�RI

KRZ�WKH�GDWD�ZLOO�EH�IRUPDWWHG���7KLV�PD\�EH�XVHG�E\�WKH�'63�SURJUDP�WR�SUHYHQW

GLVSOD\�DOLDVLQJ�LQ�WLPH�GRPDLQ�GLVSOD\V�DQG�WR�DGMXVW�WKH�VSHFWUDO�GLVSOD\

UHVROXWLRQ�WR�JXDUDQWHH�WKDW�QR�FRPSRQHQWV�ZLOO�EH�VNLSSHG�RYHU�ZKHQ�WKH�QXPEHU

RI�VWHSV�LQ�D�VZHHS�LV�VPDOOHU�WKDQ�WKH�QXPEHU�RI�SRLQWV�WUDQVIRUPHG���7KH

RSHUDWLRQ�RI�WKLV�FRPPDQG�YDULHV�ZLWK�WKH�'63�SURJUDP�LQ�XVH���)RU�IXUWKHU

LQIRUPDWLRQ�FRQVXOW�WKH�GRFXPHQWDWLRQ�IRU�WKH�'63�SURJUDP�EHLQJ�XVHG�

6(7180�

7KLV�LV�WKH�QXPEHU�������RI�WKH�VHWWLQJ�WKDW�ZLOO�EH�XVHG�DV�WKH�KRUL]RQWDO�YDOXH

�LQGHSHQGHQW�YDULDEOH��IRU�WKH�VZHHS

/2:�DQG�+,*+�

7KHVH�DUH�WKH�EHJLQQLQJ�DQG�HQGSRLQWV�RI�WKH�VZHHS�LQ�WKH�VDPH�XQLW��YROWV��IUHT�

HWF���DV�ZLOO�EH�XVHG�IRU�WKH�KRUL]RQWDO�YDOXH��WKH�VHWWLQJ�VSHFLILHG�E\�6(7180��

67(36�

7KH�QXPEHU�RI�VWHSV�WKDW�ZLOO�EH�LQ�WKH�VZHHS����7KH�QXPEHU�RI�VWHSV�LV�RQH�OHVV

WKDQ�WKH�QXPEHU�RI�SRLQWV�LQ�WKH�VZHHS����7KLV�LV�QRW�QHFHVVDULO\�WKH�VDPH�DV�WKH

QXPEHU�DFTXLUHG�RU�WUDQVIRUPHG��DQG�W\SLFDOO\�ZLOO�EH�PXFK�VPDOOHU�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

67(3B7<3(�

7KH�W\SH�RI�WKH�VZHHS�ZKLFK�FDQ�D�EH�/,1($5�VZHHS��HTXDOO\�VSDFHG�VWHSV���D

/2*�VZHHS��ORJDULWKPLFDOO\�VSDFHG�VWHSV���RU�D�7$%/(�VZHHS��DUELWUDULO\�VSDFHG

VWHSV��

7KH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

'63B67(3B7<3(B/,1

'63B67(3B7<3(B/2*

'63B67(3B7<3(B7$%/(

)RU�WKH�SUHVHQW�'63�SURJUDPV��DQ\�GDWD�SURFHVVLQJ�DV�GHVFULEHG�DERYH�LV�WXUQHG

RII�GXULQJ�7$%/(�VZHHSV�

5(78516

1RQH



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBUHDGBVWDWXV����*HW�'63�DFTXLVLWLRQ�DQG�WUDQVIRUP�VWDWXV�

6<1236,6

VWDWXV� �GVSBUHDGBVWDWXV��YRLG��

LQW�VWDWXV� LQWHJHU�UHSUHVHQWLQJ�'63�VWDWXV

'(6&5,37,21

7KLV�FRPPDQG�SURYLGHV�'63�VWDWXV�LQIRUPDWLRQ�DQG�LV�XVHIXO�ZKHQ�DFTXLULQJ�DQG

WUDQVIRUPLQJ�GDWD�

7KH�UHWXUQHG�LQWHJHU�UHSUHVHQWV�WKH�FXUUHQW�VWDWH�RI�WKH�'63�SURFHVVRU��7KLV

FRPPDQG�LV�XVHIXO�ZKHQ�WUDFNLQJ�SURJUHVV�RI�DQ�GVSBDFTXLUHB[IRUP�RU

GVSB[IRUP�FRPPDQG��7KH�YDOXHV�IRU�WKH�VWDWXV��DV�GHILQHG�LQ�$3'63�+��DUH�

'63B:$,7,1* �ZDLWLQJ�IRU�D�WULJJHU�
'63B$&48,5,1* �DFTXLULQJ�WKH�GDWD�
'63B75$16)250,1* �WUDQVIRUPLQJ�WKH�GDWD�
'63B,'/( �ILQLVKHG�

5(78516

7KH�'63�VWDWXV�DV�GHILQHG�DERYH�

6((�$/62

GVSBDFTXLUHB[IRUP��GVSB[IRUP



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBWULJJHU����WULJJHU�QHZ�'63�UHDGLQJV�ZLWK�GHOD\

6<1236,6

YRLG�GVSBWULJJHU��PVHF��

GRXEOH�PVHF� WULJJHU�GHOD\�WLPH�LQ�PLOOLVHFRQGV

'(6&5,37,21

7KLV�IXQFWLRQ�ZLOO�ZDLW�[�PLOOLVHFRQGV�EHIRUH�DFFHSWLQJ�DQ\�YDOLG�'63�UHDGLQJV�

:KHQ�XVLQJ�UHDO�WLPH�UHDGLQJV�WKLV�FRPPDQG�ZLOO�PDNH�DQ\�'63�UHDGLQJ

FRPPDQG�ZDLW�IRU�D�QHZ�UHDGLQJ�WR�EHFRPH�YDOLG�IURP�WKH�'63�EHIRUH�UHWXUQLQJ

LWV�UHVSRQVH���7KLV�LV�XVHIXO�ZKHQ�SURJUDPPLQJ�D�VHULHV�RI�SDUDPHWHU�YDOXHV�DQG

PHDVXULQJ�DIWHU�HDFK�QHZ�VWHS���7KH�GHOD\�PD\�EH�XVHG�WR�SUHYHQW�UHDGLQJV�ZKLOH

WKH�GHYLFH�XQGHU�WHVW�LV�UHDFKLQJ�VWHDG\�VWDWH�RSHUDWLRQ�

7KLV�FRPPDQG�KDV�QR�HIIHFW�RQ�RSHUDWLRQ�ZLWK�DFTXLUHG�RU�WUDQVIRUPHG�GDWD

UHDGLQJV�

'HOD\V�IURP���WR�������PLOOLVHFRQGV�����VHFRQGV��DUH�DYDLODEOH���'HOD\�YDOXHV

RXWVLGH�WKLV�UDQJH�ZLOO�EH�DGMXVWHG�WR�WKH�FORVHVW�SRVVLEOH�GHOD\��LH��QHJDWLYHV�DUH

FKDQJHG�WR���DQG�QXPEHUV�JUHDWHU�WKHQ�������DUH�FKDQJHG�WR��������

5(78516

1RQH�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBRSVWDWH����VHW�WKH�'63�RSHUDWLRQDO�VWDWH�

6<1236,6

YRLG�GVSBRSVWDWH��VWDWH��

LQW�VWDWH VWDWH�DV�GHVFULEHG�EHORZ

'(6&5,37,21

:KLOH�SRZHUIXO��WKH�'63�FDQ�RQO\�GR�D�ILQLWH�QXPEHU�RI�WDVNV�DW�RQFH���)RU

H[DPSOH��ZKLOH�GRLQJ�))7
V��LI�WKH�'63�KDG�WR�VHUYLFH�VHWWLQJV�LWV�SHUIRUPDQFH

ZRXOG�EH�GHJUDGHG���7KHUHIRUH��VHYHUDO�RSHUDWLRQDO�VWDWHV�H[LVW�HDFK�RSWLPL]HG�IRU

D�SDUWLFXODU�WDVN�

7KH�GVSBRSVWDWH�IXQFWLRQ�LV�XVHG�WR�VHW�WKH�RSHUDWLRQDO�VWDWHV�RI�WKH�'63�

7KH�SRVVLEOH�FKRLFHV�DUH��DV�GHILQHG�LQ�$3'63�+��

'63B2367$7(B6(783

'63B2367$7(B5($',1*

'63B2367$7(B$(6

6(783�DQG�5($',1*�DUH�WKH�PRVW�FRPPRQO\�XVHG���$�W\SLFDO�SURJUDP�IRU�WKH

'63�ZRXOG�XVH�WKH�6(783�VWDWH�GXULQJ�VHWXS�DQG�5($',1*�GXULQJ�WKH�VZHHS�

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�WKHVH�VWDWHV�

'63B2367$7(B6(783�

7KLV�LV�WKH�RQO\�VWDWH�WKDW�DOORZV�PXOWLSOH�FKRLFH�VHWWLQJV�DQG�VKRXOG�EH�WKH�GHIDXOW

VWDWH���$OVR��VRPH�UHDGLQJV�DUH�DOWHUHG�IRU�WKLV�PRGH���)RU�H[DPSOH��ZLWK�))7*(1

DQG�))76/,'(��WKH�UHDGLQJV�UHWXUQ�UHDO�WLPH�SHDN�UHDGLQJV�WR�DOORZ�\RX�WR

GHWHUPLQH�LI�WKHUH�LV�D�YDOLG�LQSXW�VLJQDO�SUHVHQW�

7KH�6(783�RSHUDWLRQDO�VWDWH�VKRXOG�EH�XVHG�WR�PDNH�DOO�LQLWLDO�VHWWLQJV�WR�WKH

'63�SURJUDP�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

7KH�'63�SURJUDP�VKRXOG�EH�OHIW�LQ�WKH�6(783�VWDWH�XQOHVV�LW�QHHGV�WR�EH�LQ

DQRWKHU�VWDWH�VXFK�DV�ZKHQ�VZHHSLQJ��'63B2367$7(�5($',1*��RU�H[DPLQLQJ

$(6�(%8�VWDWXV�ELWV��'63B2367$7(�$(6��

'63B2367$7(B5($',1*�

7KH�5($',1*�VWDWH�LV�XVHG�GXULQJ�VZHHSV���,W�SURGXFHV�RSWLPXP�VSHHG�ZKHQ

SURFHVVLQJ�DQG�WUDQVIRUPLQJ�GDWD���,Q�RUGHU�WR�GR�WKLV�PXOWLSOH�FKRLFH�VHWWLQJV�DUH

LJQRUHG�

)ORDWLQJ�SRLQW�VHWWLQJV��ZKLFK�DUH�QHFHVVDU\�GXULQJ�D�VZHHS��DUH�VWLOO�UHFRJQL]HG�

$OVR��IRU�'63�SURJUDPV�WKDW�KDYH�DQ�DXWR�UHDGLQJ�UDWH�VHWWLQJ��IRU�H[DPSOH

*(1$1/5�DQG�+$5021,&��WKH�5($',1*�VWDWH�VHOHFWV�DQ�RSWLPDO�UHDGLQJ

UDWH���+RZ�DQG�ZKDW�UDWH�LV�VHOHFWHG�LV�'63�SURJUDP�GHSHQGHQW�

)RU�DGGLWLRQDO�LQIRUPDWLRQ��VHH�WKH�VSHFLILF�UDWH�VHWWLQJ�FRPPDQG�IRU�HDFK

SURJUDP�

'63B2367$7(B$(6�

7KLV�VWDWH�LV�RQO\�XVHG�ZKHQ�VHWWLQJ�DQG�UHDGLQJ�WKH�$(6�(%8�VWDWXV�E\WHV���7KHVH

VWDWXV�E\WHV�FDQQRW�EH�DFFHVVHG�LQ�DQ\�RWKHU�'63�RSHUDWLRQDO�VWDWH�

)RU�DGGLWLRQDO�VWDWXV�LQIRUPDWLRQ��VHH�GVSBVHWBDHVBFKDQQHOBVWDWXV�DQG

GVSBJHWBDHVBFKDQQHOBVWDWXV�

'63�SURJUDPV�DOORZ�VHYHUDO�GLIIHUHQW�PRGHV�RI�RSHUDWLRQ�WKDW�ZHUH�RULJLQDOO\

RSWLPL]HG�IRU�HIILFLHQW�XVH�RI�WKH�'63�LQ�WKH�PDLQ�IXQFWLRQV�RI�6��(;(���)RU

LQVWDQFH��PDQ\�RI�WKH�PRGHV�EHORZ�LJQRUH�VHWWLQJV�����VR�WKDW�WKH�'63�PD\

SHUIRUP�RWKHU�WDVNV�PRUH�TXLFNO\���7KH�PRGHV�DUH�

5(78516

1RQH

,1,7,$/�67$7(

7KH�RSVWDWH�LV�VHW�WR�6(783�E\�GVSBLQLW�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

6((�$/62



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

1$0(

GVSBVHWBUHVSRQVH����VHW�UHDGLQJ�UHVSRQVH�FRPELQDWLRQV

6<1236,6

QHZBIUHT� �GVSBVHWBUHVSRQVH��IUHT��

GRXEOH�IUHT� IUHTXHQF\�LQ�+HUW]

GRXEOH�QHZBIUHT� IUHTXHQF\�DFWXDOO\�VHW�LQ�+HUW]

'(6&5,37,21

2QO\�XVHIXO�ZLWK�'63�SURJUDPV�UHWXUQLQJ�UHDO�WLPH�UHDGLQJV��VXFK�DV�*(1$1/5�

7KLV�IXQFWLRQ�VHWV�D�SUH�SURJUDPPHG�FRPELQDWLRQ�RI�GHWHFWRU�DYHUDJLQJ�VSHHG�DQG

UHDGLQJ�UDWH�IRU�'63�UHDO�WLPH�UHDGLQJV���7KH�FRPELQDWLRQ�LV�RSWLPL]HG�IRU

PD[LPXP�VSHHG�SRVVLEOH�ZLWKLQ�UHDVRQDEOH�LQVWUXPHQW�DFFXUDF\�IRU�WKH�JLYHQ

IUHTXHQF\�RI�LQWHUHVW�

7KLV�IXQFWLRQ�LV�QRW�SUHVHQWO\�XVHG�IRU�DQ\�'63�SURJUDPV�

5(78516

)UHTXHQF\�VHWWLQJ�DFWXDOO\�XVHG�



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBJHWBLQIRELWV����5HWXUQ�ORZ�OHYHO�'63�LQIRUPDWLRQ�IODJV�

6<1236,6

LQIRZRUG� �GVSBJHWBLQIRELWV��YRLG��

ORQJ�LQIRZRUG� ELWV�HQFRGHV�LQ�ORQJ�LQWHJHU

'(6&5,37,21

7KLV�IXQFWLRQ�UHWXUQV�VHYHUDO�ELWV�RI�'63�VWDWXV�LQIRUPDWLRQ�HQFRGHG�DV�D�ORQJ

LQWHJHU��7KH�IROORZLQJ�ELWV��DV�GHILQHG�LQ�$3'63�+��DUH�

'63B,1)2%,7B&5&B$ �[������/��ELW���/6%�
'63B,1)2%,7B&5&B% �[������/��ELW���
'63B,1)2%,7B9$/,',7<B$ �[������/��ELW���
'63B,1)2%,7B9$/,',7<B% �[������/��ELW���
'63B,1)2%,7B3$5,7<B$ �[������/��ELW���
'63B,1)2%,7B3$5,7<B% �[������/��ELW���
'63B,1)2%,7B5&96<1& �[������/��ELW���
'63B,1)2%,7B;0,76<1& �[������/��ELW���
'63B,1)2%,7B0(0237 �[������/��ELW����
'63B,1)2%,7B',2237 �[������/��ELW����06%�

&5&B$�DQG�%���7KHVH�ELWV�DUH�KLJK�ZKHQ�WKH�DSSURSULDWH�FKDQQHO�UHFHLYHG

$(6�(%8�LQWHUIDFH�&5&&�LV�FRUUHFW���GVSBRSVWDWH�VKRXOG�EH�VHW�WR�'63B$(6

EHIRUH�UHDGLQJ�WKHVH�ELWV�

9$/,',7<B$�DQG�%���7KHVH�ELWV�DUH�KLJK�ZKHQ�WKH�DSSURSULDWH�FKDQQHO�UHFHLYHG

$(6�(%8�LQWHUIDFH�GDWD�LV�YDOLG���GVSBRSVWDWH�VKRXOG�EH�VHW�WR�'63B$(6�EHIRUH

UHDGLQJ�WKHVH�ELWV�

3$5,7<B$�DQG�%���7KHVH�ELWV�DUH�KLJK�ZKHQ�WKH�DSSURSULDWH�FKDQQHO�UHFHLYHG

$(6�(%8�LQWHUIDFH�SDULW\�FKHFNV���GVSBRSVWDWH�VKRXOG�EH�VHW�WR�'63B$(6�EHIRUH

UHDGLQJ�WKHVH�ELWV�

;0,76<1&��7KLV�ELW�LV�KLJK�ZKHQ�WKH�$(6�(%8�WUDQVPLW�3//�LV�ORFNHG

0(0237��7KLV�ELW�LV�KLJK�ZKHQ�WKH�V\VWHP�LV�DQ�6<6����ZLWK�PHPRU\�RSWLRQ

LQVWDOOHG



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

',2237��7KLV�ELW�LV�KLJK�ZKHQ�WKH�V\VWHP�LV�DQ�6<6����ZLWK�GLJLWDO�,�2

FDSDELOLW\�DQG�PHPRU\

5(78516

/RQJ�LQWHJHU�DV�GHVFULEHG�DERYH



0LFURVRIW�&������)XQFWLRQ�5HIHUHQFH

&RQWHQWV�����

1$0(

GVSBVHWBDHVBFKDQQHOBVWDWXV����VHW�WKH�WUDQVPLWWHG�$(6�(%8�FKDQQHO�VWDWXV�E\WHV

6<1236,6

YRLG�GVSBVHWBDHVBFKDQQHOBVWDWXV��SWU��

XQVLJQHG�FKDU��SWU�>��@� SRLQWHU�WR�D����E\WH�DUUD\

'(6&5,37,21

7KLV�IXQFWLRQ�ZLOO�VHW�WKH�$(6�(%8�RU�63',)�VHULDO�VWDWXV�E\WHV�IURP�D����E\WH

DUUD\�

'63B2367$7(�QHHGV�WR�EH�VHW�WR�2367$7(B$(6�EHIRUH�WKLV

IXQFWLRQ�LV�FDOOHG�

7KHVH�DUH�WKH�VWDWXV�E\WHV�WKDW�ZLOO�EH�WUDQVPLWWHG�DW�WKH�$(6�(%8�DQG

63',)�(,$-�FRD[LDO�DQG�RSWLFDO�RXWSXW�FRQQHFWRUV�RI�'XDO�'RPDLQ�XQLWV�

7KH�$(6�(%8�GLJLWDO�DXGLR�WUDQVPLVVLRQ�VWDQGDUG��$(6��������DOVR�$16,

6�����������FRQWDLQV������ELW�VWDWXV�E\WHV�LQ�DGGLWLRQ�WR�WZR�FKDQQHOV�RI�GLJLWL]HG

DXGLR�VLJQDOV�

7KH�$(6�(%8�VWDQGDUG�GHILQHV�WKH�XVH�RI�PDQ\�RI�WKH�VWDWXV�E\WHV���6RPH�RI

WKRVH�VWDWXV�E\WHV�DUH�DOVR�GHILQHG�LQ�WKH�63',)�(,$-�FRQVXPHU�GLJLWDO�DXGLR

WUDQVPLVVLRQ�VWDQGDUGV���8VH�RI�E\WHV�]HUR�WKURXJK�WKUHH�LV�FULWLFDO�WR�SURSHU

LQWHUIDFLQJ�RI�SURIHVVLRQDO�GLJLWDO�DXGLR�GHYLFHV�

%\WH�=HUR�

%\WH�=HUR�GHILQHV��ZKHQ�WUDQVPLWWHG��DQG�GLVSOD\V��ZKHQ�UHFHLYHG��D�QXPEHU�RI

LPSRUWDQW�SDUDPHWHUV�LQFOXGLQJ�XVH�DQG�W\SH�RI�HPSKDVLV��VHOHFWHG�VDPSOH�UDWH�

DQG�FRQVXPHU�YV�SURIHVVLRQDO�XVH���,Q�RUGHU�WR�VXFFHVVIXOO\�WUDQVPLW�GLJLWDO�GDWD�WR

D�GHYLFH�VXFK�DV�D�GLJLWDO�UHFRUGHU��ILUVW�XVH�GVSBJHWBDHVBFKDQQHOBVWDWXV�WR

GHWHUPLQH�WKH�FRGHV�FRPLQJ�IURP�WKH�PDFKLQH�ZKLOH�LQ�SOD\EDFN�PRGH�

'XSOLFDWLQJ�WKRVH�FRGHV�YLD�GVSBVHWBDHVBFKDQQHOBVWDWXV��ZLOO�WKHQ�QRUPDOO\�FDXVH

WKH�PDFKLQH�WR�DFFHSW�WKH�GLJLWDO�VLJQDO�IURP�6\VWHP�2QH�'XDO�'RPDLQ���&KDQJHV

IURP�WKH�UHFHLYHG�FRGH�ZLOO�EH�QHFHVVDU\�LI��IRU�H[DPSOH��WKH�GHIDXOW�SOD\EDFN

PRGH�XVHV�HPSKDVLV�EXW�WKH�XVHU�ZLVKHV�WR�WHVW�ZLWKRXW�HPSKDVLV���6RPH�RI�WKH

FRPPRQ�WZR�FKDUDFWHU�KH[DGHFLPDO�FRGHV�IRU�E\WH�]HUR�DUH�VKRZQ�LQ�WKH

IROORZLQJ�WDEOH�



$XGLR�3UHFLVLRQ�6\VWHP�2QH

&RQWHQWV�����

+H[�&RGH��������(PSK���������������3UR�&RQVXPHU�������������0LVF

�� QR FRQVXPHU FRS\�LQKLELW

�� QR FRQVXPHU FRS\�2.

�� ����� FRQVXPHU FRS\�LQKLELW

�& ����� FRQVXPHU FRS\�2.

�� QR SURIHVVLRQDO UDWH�Q�L

�' ����� SURIHVVLRQDO UDWH�Q�L

�� QR SURIHVVLRQDO ���N+]

�' ����� SURIHVVLRQDO ���N+]

�� QR SURIHVVLRQDO �����N+]

�' ����� SURIHVVLRQDO �����N+]

&� QR SURIHVVLRQDO ���N+]

&' ����� SURIHVVLRQDO ���N+]

7KH��UDWH�Q�L��HQWU\�XQGHU�0LVF�PHDQV�WKDW�WKH�VDPSOH�UDWH�LV�QRW�LQGLFDWHG�LQ�WKH

VWDWXV�E\WHV���,Q�SUDFWLFH��WKH�UHFHLYHU�XVHV�WKH�WUDQVPLWWHG�VLJQDO
V�FORFN�UDWH�WR�VHW

VDPSOH�UDWH��VLQFH�WKH�UDWHV�PXVW�PDWFK�WR�DOORZ�UHFHSWLRQ�RI�GDWD���+RZHYHU�

VRPH�HTXLSPHQW�UHTXLUHV�WKH�UHFHLYHG�FORFN�UDWH�WR�PDWFK�WKH�UDWH�HQFRGHG�LQ�WKH

VWDWXV�ELWV���7KH�������HQWU\�XQGHU�HPSKDVLV�PHDQV�WKDW�������PLFURVHFRQG�SUH�

HPSKDVLV��&'�W\SH��LV�XVHG�GXULQJ�UHFRUGLQJ�DQG�PDWFKLQJ�GHHPSKDVLV�LV�XVHG

GXULQJ�SOD\EDFN�

6DPSOH�$GGUHVV�&RGH

7KH�'XDO�'RPDLQ�LQWHUIDFH�DOVR�JHQHUDWHV�D��VDPSOH�DGGUHVV�FRGH��DQG�WUDQVPLWV

LW�RQ�E\WHV���������7KLV�FRGH�VHUYHV�D�VLPLODU�IXQFWLRQ�WR�D�UHFRUGLQJ�LQGH[�FRXQWHU

RQ�DQDORJ�WDSH�UHFRUGHUV���7KH�FRGH�LV�UHVHW�WR�]HUR�ZKHQHYHU�D�'5(6(7

FRPPDQG�LV�LVVXHG�RU�D�QHZ�'63�SURJUDP�LV�ORDGHG���7KHVH�E\WHV�DUH�QRW�GHILQHG

LQ�DQ\�RI�WKH�FRQVXPHU�YHUVLRQV�RI�WKH�LQWHUIDFH�

&5&&�&RGH

%\WH����LV�D�&5&&��F\FOLF�UHGXQGDQF\�FKHFN�FKDUDFWHU��FRGH���7KLV�FRGH�LV

FRPSXWHG�E\�WKH�'XDO�'RPDLQ�LQWHUIDFH�IRU�HDFK�VWDWXV�EORFN�DQG�WUDQVPLWWHG�RQ

E\WH������$�UHFHLYLQJ�GHYLFH�FRXOG�XVH�WKLV�E\WH�WR�GHWHFW�HUURUV�RFFXUULQJ�GXULQJ
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