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0HWKRGRORJ\�7R�$VVHVV�$YDLODEOH�7UDQVIHU�&DSDELOLW\�

3XUSRVH�DQG�6FRSH

7KLV�$WWDFKPHQW�&�VHWV�IRUWK�WKH�PHWKRGRORJ\�WR�DVVHVV�$YDLODEOH�7UDQVIHU�
&DSDELOLW\��$7&����$Q\�SURYLVLRQV�KHUHLQ�VKDOO�EH�FRQVWUXHG�FRQVLVWHQW�ZLWK�1(5&�02'�
VWDQGDUGV�DQG�DQ\�RWKHU�DSSOLFDEOH�UHOLDELOLW\�VWDQGDUG��

'HILQLWLRQV

7KH�WHUPV�GHILQHG�EHORZ��WR�WKH�H[WHQW�GHILQHG�GLIIHUHQWO\�WKDQ�LQ�6HFWLRQ���RI�3DUW�
,�RI�WKH�7DULII��DSSO\�RQO\�WR�WKLV�$WWDFKPHQW�&��

����� $YDLODEOH�)ORZJDWH�&DSDELOLW\��$)&��
$�PHDVXUH�RI�WKH�IORZ�FDSDELOLW\�UHPDLQLQJ�RQ�D�)ORZJDWH�IRU�IXUWKHU�

FRPPHUFLDO�DFWLYLW\�RYHU�DQG�DERYH�DOUHDG\�FRPPLWWHG�XVHV��

����� $YDLODEOH�7UDQVIHU�&DSDELOLW\��$7&��
$�PHDVXUH�RI�WKH�WUDQVIHU�FDSDELOLW\�UHPDLQLQJ�LQ�WKH�SK\VLFDO�WUDQVPLVVLRQ�

QHWZRUN�IRU�IXUWKHU�FRPPHUFLDO�DFWLYLW\�RYHU�DQG�DERYH�DOUHDG\�FRPPLWWHG�XVHV��

����� $7&�3DWK�
$Q\�FRPELQDWLRQ�RI�3RLQW�RI�5HFHLSW�DQG�3RLQW�RI�'HOLYHU\�IRU�ZKLFK�$7&�

LV�FDOFXODWHG��DQG�DQ\�SDWK�SRVWHG�RQ�2$6,6��

����� %DODQFLQJ�$XWKRULW\��%$��
7KH�UHVSRQVLEOH�HQWLW\�WKDW�LQWHJUDWHV�UHVRXUFH�SODQV�DKHDG�RI�WLPH��

PDLQWDLQV�ORDG�LQWHUFKDQJH�JHQHUDWLRQ�EDODQFH�ZLWKLQ�D�%DODQFLQJ�$XWKRULW\�$UHD��
DQG�VXSSRUWV�LQWHUFRQQHFWLRQ�IUHTXHQF\�LQ�UHDO�WLPH��

����� %DODQFLQJ�$XWKRULW\�$UHD��%$�$UHD��
7KH�FROOHFWLRQ�RI�JHQHUDWLRQ��WUDQVPLVVLRQ��DQG�ORDGV�ZLWKLQ�WKH�PHWHUHG�

ERXQGDULHV�RI�WKH�%DODQFLQJ�$XWKRULW\��7KH�%DODQFLQJ�$XWKRULW\�PDLQWDLQV�ORDG�
UHVRXUFH�EDODQFH�ZLWKLQ�WKLV�DUHD��

����� &DSDFLW\�%HQHILW�0DUJLQ��&%0��
7KH�DPRXQW�RI�ILUP�WUDQVPLVVLRQ�WUDQVIHU�FDSDELOLW\�SUHVHUYHG�E\�WKH�

7UDQVPLVVLRQ�6HUYLFH�3URYLGHU�IRU�/RDG�6HUYLQJ�(QWLWLHV��/6(V���ZKRVH�ORDGV�DUH�
ORFDWHG�RQ�WKDW�7UDQVPLVVLRQ�6HUYLFH�3URYLGHU¶V�V\VWHP��WR�HQDEOH�DFFHVV�E\�WKH�
/6(V�WR�JHQHUDWLRQ�IURP�LQWHUFRQQHFWHG�V\VWHPV�WR�PHHW�JHQHUDWLRQ�UHOLDELOLW\�



UHTXLUHPHQWV��3UHVHUYDWLRQ�RI�&%0�IRU�DQ�/6(�DOORZV�WKDW�HQWLW\�WR�UHGXFH�LWV�
LQVWDOOHG�JHQHUDWLQJ�FDSDFLW\�EHORZ�WKDW�ZKLFK�PD\�RWKHUZLVH�KDYH�EHHQ�QHFHVVDU\�
ZLWKRXW�LQWHUFRQQHFWLRQV�WR�PHHW�LWV�JHQHUDWLRQ�UHOLDELOLW\�UHTXLUHPHQWV��7KH�
WUDQVPLVVLRQ�WUDQVIHU�FDSDELOLW\�SUHVHUYHG�DV�&%0�LV�LQWHQGHG�WR�EH�XVHG�E\�WKH�
/6(�RQO\�LQ�WLPHV�RI�HPHUJHQF\�JHQHUDWLRQ�GHILFLHQFLHV��

����� ([LVWLQJ�7UDQVPLVVLRQ�&RPPLWPHQWV��(7&��
&RPPLWWHG�XVHV�RI�D�7UDQVPLVVLRQ�6HUYLFH�3URYLGHU¶V�WUDQVPLVVLRQ�V\VWHP�

FRQVLGHUHG�ZKHQ�GHWHUPLQLQJ�$7&�RU�$)&��

����� )ORZJDWH�
$�PDWKHPDWLFDO�FRQVWUXFW��FRPSULVHG�RI�RQH�RU�PRUH�PRQLWRUHG�

WUDQVPLVVLRQ�IDFLOLWLHV�DQG�RSWLRQDOO\�RQH�RU�PRUH�FRQWLQJHQF\�IDFLOLWLHV��XVHG�WR�
DQDO\]H�WKH�LPSDFW�RI�SRZHU�IORZV�XSRQ�WKH�EXON�HOHFWULF�V\VWHP��

����� )ORZJDWH�0HWKRGRORJ\�
7KH�)ORZJDWH�0HWKRGRORJ\�LV�FKDUDFWHUL]HG�E\�LGHQWLILFDWLRQ�RI�NH\�

IDFLOLWLHV�DV�)ORZJDWHV��7RWDO�)ORZJDWH�&DSDELOLWLHV��7)&V��DUH�GHWHUPLQHG�EDVHG�
RQ�IDFLOLW\�UDWLQJV�DQG�YROWDJH�DQG�VWDELOLW\�OLPLWV��7KH�LPSDFWV�RI�([LVWLQJ�
7UDQVPLVVLRQ�&RPPLWPHQWV��(7&V��DUH�GHWHUPLQHG�E\�VLPXODWLRQ��7KH�LPSDFWV�RI�
(7&��&DSDFLW\�%HQHILW�0DUJLQ��&%0��DQG�7UDQVPLVVLRQ�5HOLDELOLW\�0DUJLQ�
�750��DUH�VXEWUDFWHG�IURP�WKH�7RWDO�)ORZJDWH�&DSDELOLW\��DQG�3RVW�EDFNV�DQG�
FRXQWHU�IORZV�DUH�DGGHG��WR�GHWHUPLQH�WKH�$YDLODEOH�)ORZJDWH�&DSDELOLW\��$)&��
YDOXH�IRU�WKDW�)ORZJDWH��$)&V�FDQ�EH�XVHG�WR�GHWHUPLQH�$YDLODEOH�7UDQVIHU�
&DSDELOLW\��$7&����

������ *HQHUDWRU�6KLIW�)DFWRU��*6)��
$�IDFWRU�WR�EH�DSSOLHG�WR�D�JHQHUDWRU¶V�H[SHFWHG�FKDQJH�LQ�RXWSXW�WR�

GHWHUPLQH�WKH�DPRXQW�RI�IORZ�FRQWULEXWLRQ�WKDW�FKDQJH�LQ�RXWSXW�ZLOO�LPSRVH�RQ�DQ�
LGHQWLILHG�WUDQVPLVVLRQ�IDFLOLW\�RU�)ORZJDWH��

������ ,QWHUFRQQHFWLRQ�5HOLDELOLW\�2SHUDWLQJ�/LPLW��,52/��
$�6\VWHP�2SHUDWLQJ�/LPLW�WKDW��LI�YLRODWHG��FRXOG�OHDG�WR�LQVWDELOLW\��

XQFRQWUROOHG�VHSDUDWLRQ��RU�FDVFDGLQJ�RXWDJHV�WKDW�DGYHUVHO\�LPSDFW�WKH�UHOLDELOLW\�
RI�WKH�EXON�HOHFWULF�V\VWHP��

������ /RDG�6HUYLQJ�(QWLW\��/6(��
6HFXUHV�HQHUJ\�DQG�7UDQVPLVVLRQ�6HUYLFH��DQG�UHODWHG�LQWHUFRQQHFWHG�

RSHUDWLRQV�VHUYLFHV��WR�VHUYH�WKH�HOHFWULFDO�GHPDQG�DQG�HQHUJ\�UHTXLUHPHQWV�RI�LWV�
HQG�XVH�FXVWRPHUV��



������ 7DJ�'XPS�
$�GDWDEDVH�WKDW�FRQWDLQV�WDJJLQJ�GDWD�IRU�WKH�(DVWHUQ�,QWHUFRQQHFWLRQ��

������ 6\VWHP�'DWD�([FKDQJH��6';��
$�GDWDEDVH�WKDW�VHUYHV�DV�D�UHSRVLWRU\�IRU�WUDQVPLVVLRQ�RXWDJHV��JHQHUDWLRQ�

RXWDJHV��DQG�ORDG�IRUHFDVW�GDWD�IRU�WKH�(DVWHUQ�,QWHUFRQQHFWLRQ��

������ 2XWDJH�7UDQVIHU�'LVWULEXWLRQ�)DFWRU��27')��
,Q�WKH�SRVW�FRQWLQJHQF\�FRQILJXUDWLRQ�RI�D�V\VWHP�XQGHU�VWXG\��WKH�HOHFWULF�

3RZHU�7UDQVIHU�'LVWULEXWLRQ�)DFWRU��37')��ZLWK�RQH�RU�PRUH�V\VWHP�IDFLOLWLHV�
UHPRYHG�IURP�VHUYLFH��RXWDJHG���

������ 3RLQW�RI�'HOLYHU\��32'��
$�ORFDWLRQ�WKDW�WKH�7UDQVPLVVLRQ�6HUYLFH�3URYLGHU�VSHFLILHV�RQ�LWV�

WUDQVPLVVLRQ�V\VWHP�ZKHUH�DQ�LQWHUFKDQJH�WUDQVDFWLRQ�OHDYHV�RU�D�/RDG�6HUYLQJ�
(QWLW\�UHFHLYHV�LWV�HQHUJ\��

������ 3RLQW�RI�5HFHLSW��325��
$�ORFDWLRQ�WKDW�WKH�7UDQVPLVVLRQ�6HUYLFH�3URYLGHU�VSHFLILHV�RQ�LWV�

WUDQVPLVVLRQ�V\VWHP�ZKHUH�DQ�LQWHUFKDQJH�WUDQVDFWLRQ�HQWHUV�RU�D�JHQHUDWRU�
GHOLYHUV�LWV�RXWSXW��

������ 3RZHU�7UDQVIHU�'LVWULEXWLRQ�)DFWRU��37')��
,Q�WKH�SUH�FRQWLQJHQF\�FRQILJXUDWLRQ�RI�D�V\VWHP�XQGHU�VWXG\��D�PHDVXUH�RI�

WKH�UHVSRQVLYHQHVV�RU�FKDQJH�LQ�HOHFWULFDO�ORDGLQJV�RQ�WUDQVPLVVLRQ�V\VWHP�
IDFLOLWLHV�GXH�WR�D�FKDQJH�LQ�HOHFWULF�SRZHU�WUDQVIHU�IURP�RQH�DUHD�WR�DQRWKHU��
H[SUHVVHG�LQ�SHUFHQW��XS�WR�������RI�WKH�FKDQJH�LQ�SRZHU�WUDQVIHU��

������ 6\VWHP�2SHUDWLQJ�/LPLW��62/��
7KH�YDOXH��VXFK�DV�0:��09DU��$PSHUHV��)UHTXHQF\�RU�9ROWV��WKDW�VDWLVILHV�

WKH�PRVW�OLPLWLQJ�RI�WKH�SUHVFULEHG�RSHUDWLQJ�FULWHULD�IRU�D�VSHFLILHG�V\VWHP�
FRQILJXUDWLRQ�WR�HQVXUH�RSHUDWLRQ�ZLWKLQ�DFFHSWDEOH�UHOLDELOLW\�FULWHULD��6\VWHP�
2SHUDWLQJ�/LPLWV�DUH�EDVHG�XSRQ�FHUWDLQ�RSHUDWLQJ�FULWHULD��7KHVH�LQFOXGH��EXW�DUH�
QRW�OLPLWHG�WR��

)DFLOLW\�UDWLQJV��DSSOLFDEOH�SUH��DQG�SRVW�FRQWLQJHQF\�HTXLSPHQW�RU�IDFLOLW\�
UDWLQJV��

7UDQVLHQW�VWDELOLW\�UDWLQJV��DSSOLFDEOH�SUH��DQG�SRVW�FRQWLQJHQF\�VWDELOLW\�
OLPLWV��

9ROWDJH�VWDELOLW\�UDWLQJV��DSSOLFDEOH�SUH��DQG�SRVW�FRQWLQJHQF\�YROWDJH�



VWDELOLW\��

6\VWHP�YROWDJH�OLPLWV��DSSOLFDEOH�SUH��DQG�SRVW�FRQWLQJHQF\�YROWDJH�OLPLWV��
������ 7RWDO�)ORZJDWH�&DSDELOLW\��7)&��

7KH�PD[LPXP�IORZ�FDSDELOLW\�RQ�D�)ORZJDWH��LV�QRW�WR�H[FHHG�LWV�WKHUPDO�
UDWLQJ��RU�LQ�WKH�FDVH�RI�D�IORZJDWH�XVHG�WR�UHSUHVHQW�D�VSHFLILF�RSHUDWLQJ�FRQVWUDLQW�
�VXFK�DV�D�YROWDJH�RU�VWDELOLW\�OLPLW���LV�QRW�WR�H[FHHG�WKH�DVVRFLDWHG�6\VWHP�
2SHUDWLQJ�/LPLW��

������ 7UDQVIHU�'LVWULEXWLRQ�)DFWRU��7')��
7KH�SRUWLRQ�RI�DQ�LQWHUFKDQJH�WUDQVDFWLRQ��W\SLFDOO\�H[SUHVVHG�LQ�SHU�XQLW�

WKDW�IORZV�DFURVV�D�WUDQVPLVVLRQ�IDFLOLW\��)ORZJDWH���

������ 7UDQVPLVVLRQ�2ZQHU�
7KH�HQWLW\�WKDW�RZQV�DQG�PDLQWDLQV�WUDQVPLVVLRQ�IDFLOLWLHV��

������ 7UDQVPLVVLRQ�5HOLDELOLW\�0DUJLQ��750��
7KH�DPRXQW�RI�WUDQVPLVVLRQ�WUDQVIHU�FDSDELOLW\�QHFHVVDU\�WR�SURYLGH�

UHDVRQDEOH�DVVXUDQFH�WKDW�WKH�LQWHUFRQQHFWHG�WUDQVPLVVLRQ�QHWZRUN�ZLOO�EH�VHFXUH��
750�DFFRXQWV�IRU�WKH�LQKHUHQW�XQFHUWDLQW\�LQ�V\VWHP�FRQGLWLRQV�DQG�WKH�QHHG�IRU�
RSHUDWLQJ�IOH[LELOLW\�WR�HQVXUH�UHOLDEOH�V\VWHP�RSHUDWLRQ�DV�V\VWHP�FRQGLWLRQV�
FKDQJH��

������ 7UDQVPLVVLRQ�6HUYLFH�
6HUYLFHV�SURYLGHG�WR�WKH�WUDQVPLVVLRQ�FXVWRPHU�E\�WKH�7UDQVPLVVLRQ�

6HUYLFH�3URYLGHU�WR�PRYH�HQHUJ\�IURP�D�3RLQW�RI�5HFHLSW�WR�D�3RLQW�RI�'HOLYHU\��

������ 7UDQVPLVVLRQ�6HUYLFH�3URYLGHU��763��
7KH�HQWLW\�WKDW�DGPLQLVWHUV�WKH�WUDQVPLVVLRQ�WDULII�DQG�SURYLGHV�

7UDQVPLVVLRQ�6HUYLFH�WR�WUDQVPLVVLRQ�FXVWRPHUV�XQGHU�DSSOLFDEOH�7UDQVPLVVLRQ�
6HUYLFH�DJUHHPHQWV��

2YHUYLHZ

7DSRFR�KDV�FKRVHQ�WR�XVH�WKH�)ORZJDWH�0HWKRGRORJ\�IRU�FDOFXODWLQJ�$)&V�DQG�WKH�
UHVXOWDQW�$7&V�IRU�HDFK�$7&�3DWK��

7KH�)ORZJDWH�0HWKRGRORJ\�LV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�FHUWDLQ�HOHPHQWV�RQ�
WKH�WUDQVPLVVLRQ�V\VWHP�ZLOO�EHJLQ�WR�UHDFK�WKHLU�OLPLWV�EHIRUH�WKH�RWKHU�HOHPHQWV�RQ�WKH�
V\VWHP���7KHUHIRUH�E\�PRQLWRULQJ�WKH�PRUH�VHQVLWLYH�DUHDV�RQ�WKH�WUDQVPLVVLRQ�V\VWHP��
WUDQVIHU�FDSDELOLW\�FDOFXODWLRQV�FDQ�EH�VLPSOLILHG�LQ�UHJDUG�WR�WKH�QXPEHU�RI�FRQWLQJHQFLHV�
DQG�PRQLWRUHG�HOHPHQWV�H[DPLQHG�GXULQJ�HDFK�VWXG\���7KLV�DOORZV�IRU�D�JUHDWHU�QXPEHU�



RI�VWXGLHV�WR�EH�FRQGXFWHG�ZLWK�VLPSOLILHG�LQSXW�DVVXPSWLRQV���7KH�UHVXOWLQJ�VWXGLHV�IRFXV�
RQ�KRZ�SRZHU�ZRXOG�DFWXDOO\�IORZ�LI�WKH�7UDQVPLVVLRQ�6HUYLFH�UHTXHVWV�ZHUH�WR�EH�
DSSURYHG��

7KH�)ORZJDWH�0HWKRGRORJ\�LQYROYHV�WKH�FDOFXODWLRQ�RI�$)&�RQ�)ORZJDWHV�
PRGHOHG�LQ�WKH�SURFHVV���$7&�RQ�SRVWHG�SDWKV�LV�WKHQ�GHULYHG�IURP�WKH�FDOFXODWHG�$)&V��

7ZR�3DUW�$)&�&DOFXODWLRQ�3URFHVV�

7DSRFR¶V�$)&�FDOFXODWLRQ�WDNHV�SODFH�DV�D�WZR�SDUW�SURFHVV��

��� 7KH�0RGHO�%XLOGLQJ�3URFHVV��7DSRFR�XWLOL]HV�FRPPHUFLDOO\�DYDLODEOH�
PRGHO�EXLOGLQJ�VRIWZDUH�IRU�LWV�PRGHO�EXLOGLQJ�SURFHVV���7KLV�WRRO�XWLOL]HV�D�
VWDUWLQJ�SRLQW�FDVH�WKDW�LV�XVHG�WR�GHULYH�PXOWLSOH�SRZHUIORZ�VQDSVKRW�PRGHOV�
FRYHULQJ�GHILQHG�KRUL]RQV���)URP�WKHVH�VQDSVKRWV��)ORZJDWH�EDVH�IORZV�DQG�*6)V�
UHODWLYH�WR�D�UHIHUHQFH�EXV�DUH�FDOFXODWHG��

��� 7KH�$)&�&DOFXODWLRQ�3URFHVV���7KH�)ORZJDWH�EDVH�IORZV�DQG�*6)V�DUH�WKHQ�
SDVVHG�WR�DQ�$)&�HQJLQH���7KH�WUDQVDFWLRQ�7')�YDOXHV�DUH�FRPSXWHG�IURP�WKH�
*6)�YDOXHV�E\�VXEWUDFWLQJ�WKH�ORDG�*6)�IURP�WKH�VRXUFH�*6)���7KH�$)&�(QJLQH�LV�
D�VXLWH�RI�VRIWZDUH�DSSOLFDWLRQV�WKDW�GHWHUPLQHV�7UDQVPLVVLRQ�6HUYLFH�UHVHUYDWLRQ�
LPSDFWV��FDOFXODWHV�$)&V�DQG�$7&V��HYDOXDWHV�QHZ�7UDQVPLVVLRQ�6HUYLFH�
UHTXHVWV��DSSOLHV�EXVLQHVV�UXOHV��DQG�SRVWV�$7&V�RQ�2$6,6��

$)&�&DOFXODWLRQ�+RUL]RQV�DQG�)UHTXHQF\

7DSRFR�KDV�LGHQWLILHG�WKUHH�GLVWLQFW�KRUL]RQV�IRU�WKH�FDOFXODWLRQ�RI�$)&�DQG�$7&��
2SHUDWLQJ��3ODQQLQJ��DQG�6WXG\���7KH�$)&�FDOFXODWLRQ�KRUL]RQV�DUH�GHILQHG�DV�IROORZV��

$)&�7LPH�
+RUL]RQ�

$)&�+RUL]RQ�7LPH�5DQJH�

2SHUDWLQJ �3ULRU�WR�������(37��FXUUHQW�KRXU���PLGQLJKW�RI�
WKH�FXUUHQW�GD\��$IWHU�������(37��FXUUHQW�KRXU�
��PLGQLJKW�RI�WKH�QH[W�GD\��

+RXUO\�
3ODQQLQJ

�(QG�RI�+RXUO\�2SHUDWLQJ�KRUL]RQ���PLGQLJKW�
RI�WKH�GD\���GD\V�EH\RQG�WKH�FXUUHQW�GD\��

'DLO\�
3ODQQLQJ

�(QG�RI�+RXUO\�3ODQQLQJ�KRUL]RQ���PLGQLJKW�RI�
WKH�GD\����GD\V�EH\RQG�WKH�FXUUHQW�GD\��

0RQWKO\�
6WXG\

�(QG�RI�'DLO\�3ODQQLQJ�KRUL]RQ���ODVW�GD\�RI�
WKH�PRQWK�DW�OHDVW����FDOHQGDU�PRQWKV�IURP�



FXUUHQW�PRQWK��

7DSRFR¶V�WZR�SDUW�$)&�FDOFXODWLRQ�SURFHVV�LV�H[HFXWHG�DW�UHJXODUO\�VFKHGXOHG�
LQWHUYDOV�YLD�DXWRPDWHG�SURFHVVHV���7KHVH�DXWRPDWHG�SURFHVVHV�FUHDWH�KRXUO\��GDLO\��DQG�
PRQWKO\�PRGHOV�DQG�GHULYH�7')V�DQG�$)&V�IURP�WKRVH�PRGHOV�DW�WKH�IROORZLQJ�
IUHTXHQF\��

,QFUHPHQW� 0RGHO�%XLOG�	�$)&�&DOFXODWLRQ�
)UHTXHQF\
�

+RXUO\ �1H[W����KRXUV�FDOFXODWHG�KRXUO\�1H[W�����
KRXUV��DW�OHDVW��FDOFXODWHG�GDLO\��

'DLO\ �1H[W����GD\V��DW�OHDVW��FDOFXODWHG�GDLO\��
0RQWKO\ �1H[W����PRQWKV��DW�OHDVW��FDOFXODWHG�GDLO\��


7KHVH�WLPHIUDPHV�LQGLFDWH�ZKHQ�WKH�PRGHOV�DUH�EXLOW�DQG�QHZ�$)&�YDOXHV�DUH�
FDOFXODWHG�IURP�WKHVH�PRGHOV���$)&V�DQG�UHVXOWLQJ�$7&V��KRZHYHU��DUH�
FRQWLQXRXVO\�GHFUHPHQWHG�DV�7UDQVPLVVLRQ�6HUYLFH�UHVHUYDWLRQV�DUH�FRQILUPHG��

)ORZJDWH�,GHQWLILFDWLRQ

)ORZJDWHV�DUH�LGHQWLILHG�E\�RQH�RI�VHYHUDO�PHWKRGV��

)ORZJDWHV�LGHQWLILHG�DV�SDUW�RI�FRRUGLQDWLRQ�DJUHHPHQWV�

)ORZJDWHV�UHTXHVWHG�IRU�LQFOXVLRQ�E\�DQRWKHU�763�

)ORZJDWHV�VXEMHFW�WR�LQWHUFRQQHFWLRQ�ZLGH�FRQJHVWLRQ�PDQDJHPHQW�
SURFHGXUH�ZLWKLQ�WKH�ODVW�WZHOYH�PRQWKV�

)ORZJDWHV�LGHQWLILHG�E\�VFUHHQLQJ�WHVWV�
���� )ORZJDWHV�,GHQWLILHG�$V�3DUW�RI�&RRUGLQDWLRQ�$JUHHPHQWV

7DSRFR�LQFOXGHV�DQG�VKDUHV�)ORZJDWHV�ZLWK�QHLJKERULQJ�XWLOLWLHV���

)ORZJDWHV�5HTXHVWHG�)RU�,QFOXVLRQ�%\�$QRWKHU�763�

,I�DQRWKHU�763�DVNV�7DSRFR�WR�LQFOXGH�LQ�RXU�$)&�SURFHVV�)ORZJDWHV�WKDW�
IDOO�RXWVLGH�WKH�763�DUHD��WKH�)ORZJDWH�PXVW�EH�LQFOXGHG�LQ�WKH�UHTXHVWLQJ�763¶V�
PHWKRGRORJ\��DQG�WKH�)ORZJDWH�PXVW�SDVV�VFUHHQLQJ�WHVWV��

$Q\�JHQHUDWRU�ZLWKLQ�7DSRFR¶V�763�DUHD�WKDW�KDV�DW�OHDVW�D����37')�RU�
27')�LPSDFW�RQ�WKH�)ORZJDWH�ZKHQ�GHOLYHUHG�WR�WKH�DJJUHJDWH�ORDG�RI�
7DSRFR¶V�763�DUHD��RU�

$�WUDQVIHU�IURP�7DSRFR¶V�763�DUHD�WR�DQ�DGMDFHQW�%$�$UHD�KDV�DW�OHDVW�D�



���37')�RU�27')�LPSDFW�RQ�WKH�)ORZJDWH���
����� )ORZJDWHV�6XEMHFW�WR�,QWHUFRQQHFWLRQ�:LGH�&RQJHVWLRQ�0DQDJHPHQW�

3URFHGXUH�:LWKLQ�WKH�/DVW�7ZHOYH�0RQWKV

7DSRFR�ZLOO�LQFOXGH�DQ\�)ORZJDWH�ZLWKLQ�LWV�5HOLDELOLW\�&RRUGLQDWRU�DUHD�
WKDW�KDV�EHHQ�VXEMHFWHG�WR�DQ�LQWHUFRQQHFWLRQ�ZLGH�FRQJHVWLRQ�PDQDJHPHQW�
SURFHGXUH�ZLWKLQ�WKH�ODVW�WZHOYH�PRQWKV��XQOHVV�WKH�)ORZJDWH�ZDV�FUHDWHG�WR�
DGGUHVV�WHPSRUDU\�RSHUDWLQJ�FRQGLWLRQV��

����� )ORZJDWHV�,GHQWLILHG�%\�6FUHHQLQJ�7HVWV

6FUHHQLQJ�WHVWV�LGHQWLI\�)ORZJDWHV�WKDW�DUH�QRW�DGGUHVVHG�E\�WKH�
DIRUHPHQWLRQHG�PHWKRGV���7KHVH�VFUHHQLQJ�WHVWV�LGHQWLI\�)ORZJDWHV�WKDW�IDOO�LQVLGH�
7DSRFR¶V�763�DUHD��LQWHUQDO�)ORZJDWHV��DV�ZHOO�DV�)ORZJDWHV�WKDW�IDOO�RXWVLGH�
7DSRFR¶V�763�DUHD��H[WHUQDO�)ORZJDWHV���

)ORZJDWHV�LGHQWLILHG�E\�VFUHHQLQJ�WHVWV�DUH�EDVHG��DW�D�PLQLPXP��RQ�WKH�
UHVXOWV�RI�ILUVW�FRQWLQJHQF\�WUDQVIHU�DQDO\VHV�IURP�DGMDFHQW�%$�VRXUFH�DQG�VLQN�
FRPELQDWLRQV�XS�WR�WKH�SDWK�FDSDELOLW\�VXFK�WKDW�DW�OHDVW�WKH�ILUVW�WKUHH�OLPLWLQJ�
(OHPHQWV�DQG�WKHLU�ZRUVW�DVVRFLDWHG�FRQWLQJHQF\�FRPELQDWLRQV�ZLWK�DQ�27')�RI�
DW�OHDVW����DUH�LQFOXGHG��

'DWDEDVHV�IRU�$)&�3URFHVVHV�

$�FROOHFWLRQ�RI�GDWD�H[LVWV�IRU�ERWK�WKH�PRGHO�EXLOGLQJ�SURFHVV�DQG�WKH�$)&�
FDOFXODWLRQ�SURFHVV��

7KH�GDWDEDVH�IRU�WKH�PRGHO�EXLOGLQJ�SURFHVV�LQFOXGHV�DOO�LQSXW�DQG�RXWSXW�GDWD�
VXFK�DV�ORDG�IRUHFDVWV��JHQHUDWLRQ�RXWDJHV��WUDQVPLVVLRQ�RXWDJHV��JHQHUDWLRQ�EORFN�
GLVSDWFK�ILOHV��)ORZJDWH�GHILQLWLRQV��325�32'�GHILQLWLRQV��WDJJLQJ�GDWD�IURP�7DJ�'XPS��
VWDUWLQJ�SRLQW�PRGHOV��RXWSXW�PRGHOV��*6)V��DQG�)ORZJDWH�EDVH�IORZV��

7KH�GDWDEDVH�IRU�WKH�$)&�FDOFXODWLRQ�SURFHVV��WKH�$)&�(QJLQH��LQFOXGHV�LQSXW�DQG�
RXWSXW�GDWD�LWHPV�VXFK�DV�)ORZJDWH�GHILQLWLRQV��*6)V��)ORZJDWH�EDVH�IORZV��7UDQVPLVVLRQ�
6HUYLFH�UHTXHVWV��7UDQVPLVVLRQ�6HUYLFH�UHVHUYDWLRQV��WDJV��7)&V��750V��&%0V��&RQWUDFW�
3DWK�/LPLWV��FRXQWHU�IORZ�SHUFHQWDJHV��FDOFXODWHG�$)&V��H[WHUQDO�$)&V��$)&�RYHUULGHV���
$7&V��DQG�5HPDLQLQJ�&RQWUDFW�3DWK�&DSDELOLWLHV��



$VVXPSWLRQV�LQ�WKH�$)&�3URFHVV�

����� *HQHUDWLRQ�'LVSDWFK

3ULRULW\�RU�EORFN�GLVSDWFK�ILOHV�IRU�WKH�7DSRFR�763�DUHD�DQG�IRU�DGMDFHQW�
763�DUHDV�ZKHQ�DYDLODEOH�DUH�XVHG�WR�GLVSDWFK�WKH�JHQHUDWLRQ�WR�PHHW�WKH�DUHD�ORDG�
DQG�VFKHGXOHG�LQWHUFKDQJH�UHTXLUHPHQWV���)RU�RWKHU�H[WHUQDO�DUHDV��LI�D�SULRULW\�RU�
EORFN�GLVSDWFK�LV�QRW�XVHG��WKHQ�WKH�JHQHUDWLRQ�GLVSDWFK�LQ�WKH�VWDUWLQJ�SRLQW�FDVH�LV�
XVHG�DQG�RQ�OLQH�JHQHUDWLRQ�LV�VFDOHG�WR�EDODQFH�WKH�ORDG��LQWHUFKDQJH��DQG�ORVVHV��

����� /RDG�)RUHFDVWV

/RDG�IRUHFDVW�GDWD�IURP�WKH�6\VWHP�'DWD�([FKDQJH��6';��LV�XVHG�ZKHQ�
DYDLODEOH�IRU�PRGHOLQJ�ORDG�LQ�WKH�7DSRFR�763�DUHD�DQG�DGMDFHQW�763�DUHDV���/RDG�
LQ�WKH�VWDUWLQJ�SRLQW�FDVHV�LV�XVHG�IRU�WKH�UHPDLQLQJ�DUHDV��

����� 7UDQVPLVVLRQ�DQG�*HQHUDWLRQ�2XWDJHV

7UDQVPLVVLRQ�DQG�JHQHUDWLRQ�RXWDJHV�IURP�WKH�6';�DUH�XVHG�WR�PRGHO�
WRSRORJ\�LQIRUPDWLRQ�IRU�$)&�FDOFXODWLRQV���7DSRFR¶V�$)&�SURFHVV�WDNHV�LQWR�
FRQVLGHUDWLRQ�WUDQVPLVVLRQ�DQG�JHQHUDWLRQ�RXWDJHV�IRU�7DSRFR�763�DUHD�DQG�
DGMDFHQW�763�DUHDV��

����� &RRUGLQDWHG�$)&V

)RU�H[WHUQDO�)ORZJDWHV�LGHQWLILHG�WKURXJK�$)&�FRRUGLQDWLRQ��WKH�$)&V�WKDW�
7DSRFR�FDOFXODWHV�ZLOO�EH�RYHUULGGHQ�E\�WKH�$)&V�SURYLGHG�E\�WKH�763�WKDW�
FDOFXODWHV�$)&�IRU�WKDW�)ORZJDWH��

$)&�&DOFXODWLRQ�(TXDWLRQV

����� )LUP�$)&�&DOFXODWLRQV

,Q�DFFRUGDQFH�ZLWK�WKH�02'�����UHOLDELOLW\�VWDQGDUG��WKH�IROORZLQJ�
HTXDWLRQ�LV�HPSOR\HG�ZKHQ�FDOFXODWLQJ�ILUP�$)&�IRU�D�)ORZJDWH�IRU�D�VSHFLILHG�
SHULRG��

:KHUH��

$)&)�LV�WKH�ILUP�$)&�IRU�WKH�)ORZJDWH�IRU�WKDW�SHULRG�



7)&�LV�WKH�7RWDO�)ORZJDWH�&DSDELOLW\�RI�WKH�)ORZJDWH�

(7&)L�LV�WKH�VXP�RI�WKH�LPSDFWV�RI�H[LVWLQJ�ILUP�7UDQVPLVVLRQ�6HUYLFH�
FRPPLWPHQWV�IRU�WKH�)ORZJDWH�GXULQJ�WKDW�SHULRG�

&%0L�LV�WKH�LPSDFW�RI�WKH�&%0�RQ�WKH�)ORZJDWH�GXULQJ�WKDW�SHULRG�

750L�LV�WKH�LPSDFW�RI�WKH�750�RQ�WKH�)ORZJDWH�GXULQJ�WKDW�SHULRG�

3RVWEDFNV)L�DUH�FKDQJHV�WR�ILUP�$)&�GXH�WR�D�FKDQJH�LQ�WKH�XVH�RI�
7UDQVPLVVLRQ�6HUYLFH�IRU�WKDW�SHULRG�

&RXQWHUIORZV)L�DUH�DGMXVWPHQWV�WR�ILUP�$)&�GXH�WR�SRZHU�IORZV�LQ�WKH�
RSSRVLWH�GLUHFWLRQ�RI�WKH�)ORZJDWH�

����� 1RQ�)LUP�$)&�&DOFXODWLRQV

,Q�DFFRUGDQFH�ZLWK�WKH�02'�����UHOLDELOLW\�VWDQGDUG��WKH�IROORZLQJ�
HTXDWLRQ�LV�HPSOR\HG�LQ�FDOFXODWLQJ�QRQ�ILUP�$)&��

:KHUH��

$)&1)�LV�WKH�QRQ�ILUP�$)&�IRU�WKH�)ORZJDWH�IRU�WKDW�SHULRG�

7)&�LV�WKH�7RWDO�)ORZJDWH�&DSDELOLW\�RI�WKH�)ORZJDWH�

(7&)L�LV�WKH�VXP�RI�WKH�LPSDFWV�RI�H[LVWLQJ�ILUP�7UDQVPLVVLRQ�6HUYLFH�
FRPPLWPHQWV�IRU�WKH�)ORZJDWH�GXULQJ�WKDW�SHULRG��

(7&1)L�LV�WKH�VXP�RI�WKH�LPSDFWV�RI�H[LVWLQJ�QRQ�ILUP�7UDQVPLVVLRQ�
6HUYLFH�FRPPLWPHQWV�IRU�WKH�)ORZJDWH�GXULQJ�WKDW�SHULRG�

&%06L�LV�WKH�LPSDFW�RI�DQ\�&%0�VFKHGXOHV�RQ�WKH�)ORZJDWH�GXULQJ�WKDW�
SHULRG�

7508L�LV�WKH�LPSDFW�RI�WKH�XQUHOHDVHG�750�RQ�WKH�)ORZJDWH�GXULQJ�WKDW�
SHULRG�

3RVWEDFNV1)L�DUH�FKDQJHV�WR�QRQ�ILUP�$)&�GXH�WR�D�FKDQJH�LQ�WKH�XVH�RI�
7UDQVPLVVLRQ�6HUYLFH�IRU�WKDW�SHULRG�

&RXQWHUIORZV1)L�DUH�DGMXVWPHQWV�WR�QRQ�ILUP�$)&�GXH�WR�SRZHU�IORZV�LQ�



WKH�RSSRVLWH�GLUHFWLRQ�RI�WKH�)ORZJDWH�

����� 7RWDO�)ORZJDWH�&DSDELOLW\

7DSRFR�XWLOL]HV�VXPPHU�DQG�ZLQWHU�IDFLOLW\�UDWLQJV���$V�VXFK��7)&V�XVHG�LQ�
WKH�$7&�FDOFXODWLRQ�ZLOO�UHIOHFW�WKHVH�VHDVRQDO�UDWLQJV���,Q�LQVWDQFHV�ZKHUH�WKHUH�LV�
D�GLIIHUHQFH�LQ�GHULYHG�OLPLWV�WKH�PRVW�OLPLWLQJ�SDUDPHWHU�LV�XVHG�ZKHQ�
GHWHUPLQLQJ�7)&��

7)&V�ZLOO�EH�HVWDEOLVKHG�DW�OHDVW�RQFH�SHU�FDOHQGDU�\HDU���,I�QRWLILHG�RI�D�
FKDQJH�LQ�WKH�IDFLOLW\�UDWLQJ�E\�WKH�7UDQVPLVVLRQ�2ZQHU�WKDW�ZRXOG�DIIHFW�WKH�7)&�
RI�D�)ORZJDWH�XVHG�LQ�WKH�$)&�SURFHVV��WKH�7)&�ZLOO�EH�XSGDWHG�ZLWKLQ�VHYHQ�
FDOHQGDU�GD\V�RI�WKH�QRWLILFDWLRQ��

����� ([LVWLQJ�7UDQVPLVVLRQ�&RPPLWPHQWV

)ORZ�LPSDFWV�IURP�FRPPLWWHG�XVHV�RI�D�763¶V�WUDQVPLVVLRQ�V\VWHP�DUH�
FRQVLGHUHG�LQ�WKH�$)&�FDOFXODWLRQ�DV�(7&���)RU�ERWK�ILUP�DQG�QRQ�ILUP��(7&�
FRQWDLQV�WZR�PDMRU�FRPSRQHQWV��(7&�PRGHO�DQG�(7&$)&���(7&PRGHO�LV�WKH�LPSDFW�RI�
(7&�DFFRXQWHG�IRU�LQ�WKH�PRGHO�EXLOGLQJ�SURFHVV��DQG�(7&$)&�LV�WKH�LPSDFW�RI�
(7&�DFFRXQWHG�IRU�LQ�WKH�$)&�FDOFXODWLRQ�SURFHVV���3URFHVVHV�DUH�LQ�SODFH�WR�
HQVXUH�WKDW�QR�GRXEOH�FRXQWLQJ�WDNHV�SODFH�EHWZHHQ�WUDQVPLVVLRQ�FRPPLWPHQW�
LPSDFWV�DFFRXQWHG�IRU�LQ�(7&�PRGHO�DQG�WUDQVPLVVLRQ�FRPPLWPHQW�LPSDFWV�
DFFRXQWHG�IRU�LQ�(7&$)&��

������� (7&�PRGHO���$OO�+RUL]RQV

)RU�ILUP�DQG�QRQ�ILUP�$)&�FDOFXODWLRQV�LQ�DOO�KRUL]RQV��WKH�
EDVH�IORZV�WKDW�DUH�FDOFXODWHG�IURP�PRGHOV�FUHDWHG�LQ�WKH�PRGHO�
EXLOGLQJ�SURFHVV�DUH�V\QRQ\PRXV�ZLWK�(7&�PRGHO���(7&�PRGHO�LV�
FDOFXODWHG�XVLQJ�WKH�IROORZLQJ��

��� 7KH�LPSDFWV�RI�JHQHUDWLRQ�WR�ORDG�IRU�WKH�7DSRFR�763�DUHD���
7KHVH�YDOXHV�DUH�FDOFXODWHG�IURP��

D�� /RDG�IRUHFDVW�IRU�WKH�WLPH�SHULRG�EHLQJ�FDOFXODWHG��DQG�

E�� 8QLW�FRPPLWPHQW�DQG�JHQHUDWLRQ�EORFN�GLVSDWFK��
LQFOXGLQJ�DOO�GHVLJQDWHG�QHWZRUN�UHVRXUFHV�QHHGHG�WR�PHHW�
WKH�IRUHFDVW�ORDG��



��� 7KH�LPSDFW�RI�JHQHUDWLRQ�WR�ORDG�IRU�DGMDFHQW�763�DUHDV���
7KHVH�YDOXHV�DUH�FDOFXODWHG�IURP��

D�� /RDG�IRUHFDVW�IRU�WKH�WLPH�SHULRG�EHLQJ�FDOFXODWHG��DQG�

E�� 8QLW�FRPPLWPHQW�DQG�JHQHUDWLRQ�EORFN�GLVSDWFK��

��� 7KH�LPSDFW�RI�JHQHUDWLRQ�WR�ORDG�IRU�DOO�RWKHU�763�DUHDV���
7KHVH�YDOXHV�DUH�FDOFXODWHG�IURP�WKH�VHDVRQDO�SHDN�ORDG�
IRUHFDVW�LQFOXGHG�LQ�WKH�0XOWLUHJLRQDO�0RGHOLQJ�:RUNLQJ�
*URXS��00:*��PRGHOV���1HDU�7HUP�6WXG\�*URXS��176*��
PRGHOV��RU�,'&�PRGHOV��

��� 7KH�LPSDFW�RI�ILUP�1HWZRUN�,QWHJUDWLRQ�7UDQVPLVVLRQ�6HUYLFH�
�1,76��PRGHOHG�LQ�WKH�VWDUWLQJ�SRLQW�FDVH�IRU�DOO�%$�$UHDV�LQ�
WKH�WUDQVPLVVLRQ�PRGHO��

��� 7KH�LPSDFW�RI�FRQILUPHG�ILUP�3RLQW�WR�3RLQW��373��
7UDQVPLVVLRQ�6HUYLFH�WKDW�DUH�PRGHOHG�LQ�WKH�VWDUWLQJ�SRLQW�
FDVH�IRU�DOO�%$�$UHDV�LQ�WKH�WUDQVPLVVLRQ�PRGHO��

��� 7KH�LPSDFW�RI�DQ\�JUDQGIDWKHUHG�ILUP�REOLJDWLRQV�WKDW�DUH�
PRGHOHG�LQ�WKH�VWDUWLQJ�SRLQW�FDVH�IRU�DOO�%$�$UHDV�LQ�WKH�
WUDQVPLVVLRQ�PRGHO��

��� 1RQ�ILUP�KRXUO\�$)&�FDOFXODWLRQV�LQ�WKH�RSHUDWLQJ�KRUL]RQ�
LQFOXGH�WKH�DGGLWLRQDO�FRPSRQHQW�RI�WDJ�LPSDFWV�IURP�7DJ�
'XPS���7DJ�LPSDFWV�LQFOXGH�FRQILUPHG�WDJV�IURP�WKH�7DSRFR�
763�DUHD�DQG�DGMDFHQW�763�DUHDV�DQG�DUH�ILOWHUHG�WR�HQVXUH�
WKDW�QR�GRXEOH�FRXQWLQJ�WDNHV�SODFH�EHWZHHQ�WKH�UHVHUYDWLRQ�
LPSDFWV�DQG�WDJ�LPSDFWV�LQ�WKH�PRGHO��

������� )LUP�(7&$)&�)L���$OO�+RUL]RQV

)RU�ILUP�$)&�FDOFXODWLRQV�LQ�DOO�GHILQHG�KRUL]RQV��WKH�UHPDLQLQJ�
(7&�LPSDFWV�DUH�FDSWXUHG�E\�(7&$)&�)L�LQ�WKH�$)&�FDOFXODWLRQ�SURFHVV���
(7&$)&�)L�LV�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ��

��� 7KH�LPSDFW�RI�ILUP�1,76�IRU�WKH�7DSRFR�763�DUHD�DQG�
DGMDFHQW�763�DUHDV�IRU�ZKLFK�UHVHUYDWLRQV�DUH�H[FKDQJHG�DQG�
ZKLFK�DUH�QRW�LQFOXGHG�LQ�WKH�PRGHO���7KH�UHVHUYDWLRQV�IURP�



DGMDFHQW�763V�DUH�VFUXEEHG�WR�HQVXUH�WKDW�QR�GRXEOH�FRXQWLQJ�
WDNHV�SODFH��

��� 7KH�LPSDFW�RI�FRQILUPHG�ILUP�373�7UDQVPLVVLRQ�6HUYLFH�
H[SHFWHG�WR�EH�VFKHGXOHG�IRU�WKH�7DSRFR�763�DUHD�DQG�
DGMDFHQW�763�DUHDV�IRU�ZKLFK�UHVHUYDWLRQV�DUH�H[FKDQJHG�DQG�
ZKLFK�DUH�QRW�LQFOXGHG�LQ�WKH�PRGHO���7KH�UHVHUYDWLRQV�IURP�
DGMDFHQW�763V�DUH�VFUXEEHG�WR�HQVXUH�WKDW�QR�GRXEOH�FRXQWLQJ�
WDNHV�SODFH��

��� 7KH�LPSDFW�RI�DQ\�JUDQGIDWKHUHG�ILUP�REOLJDWLRQV�H[SHFWHG�WR�
EH�VFKHGXOHG�RU�H[SHFWHG�WR�IORZ�IRU�DGMDFHQW�763�DUHDV�IRU�
ZKLFK�UHVHUYDWLRQV�DUH�H[FKDQJHG�DQG�ZKLFK�DUH�QRW�LQFOXGHG�
LQ�WKH�PRGHO���7KH�UHVHUYDWLRQV�IURP�DGMDFHQW�763V�DUH�
VFUXEEHG�WR�HQVXUH�WKDW�QR�GRXEOH�FRXQWLQJ�WDNHV�SODFH����

������� 1RQ�)LUP�(7&$)&�1)L

��������� 1RQ�)LUP�(7&$)&�1)L���2SHUDWLQJ�+RUL]RQ

)RU�QRQ�ILUP�$)&�FDOFXODWLRQV�LQ�WKH�RSHUDWLQJ�KRUL]RQ��
(7&$)&�1)L� �]HUR��L�H���WKHUH�DUH�QR�DGGLWLRQDO�(7&�LPSDFWV�EH\RQG�
ZKDW�LV�LQFOXGHG�LQ�WKH�PRGHO���7KLV�DSSURDFK�HIIHFWLYHO\�UHOHDVHV�
XQVFKHGXOHG�ILUP�WUDQVPLVVLRQ�WR�WKH�QRQ�ILUP�PDUNHW��

��������� 1RQ�)LUP�(7&$)&�1)L���3ODQQLQJ�DQG�6WXG\�+RUL]RQV

(7&1)L�$)&�LQ�WKH�SODQQLQJ�DQG�VWXG\�KRUL]RQV�LV�
FDOFXODWHG�XVLQJ�WKH�IROORZLQJ��

��� 7KH�LPSDFW�RI�QRQ�ILUP�1,76��VHFRQGDU\�VHUYLFH��IRU�WKH�
7DSRFR�763�DUHD�DQG�DGMDFHQW�763�DUHDV�IRU�ZKLFK�
UHVHUYDWLRQV�DUH�H[FKDQJHG���7KH�UHVHUYDWLRQV�IURP�DGMDFHQW�
763V�DUH�VFUXEEHG�WR�HQVXUH�WKDW�QR�GRXEOH�FRXQWLQJ�WDNHV�
SODFH��

��� 7KH�LPSDFW�RI�FRQILUPHG�QRQ�ILUP�373�7UDQVPLVVLRQ�6HUYLFH�
H[SHFWHG�WR�EH�VFKHGXOHG�IRU�WKH�7DSRFR�763�DUHD�DQG�
DGMDFHQW�763�DUHDV�IRU�ZKLFK�UHVHUYDWLRQV�DUH�H[FKDQJHG���
7KH�UHVHUYDWLRQV�IURP�DGMDFHQW�763V�DUH�VFUXEEHG�WR�HQVXUH�
WKDW�QR�GRXEOH�FRXQWLQJ�WDNHV�SODFH��



��� 7KH�LPSDFW�RI�DQ\�JUDQGIDWKHUHG�QRQ�ILUP�REOLJDWLRQV�
H[SHFWHG�WR�EH�VFKHGXOHG�RU�H[SHFWHG�WR�IORZ�IRU�DGMDFHQW�
763�DUHDV�IRU�ZKLFK�UHVHUYDWLRQV�DUH�H[FKDQJHG���7KH�
UHVHUYDWLRQV�IURP�DGMDFHQW�763V�DUH�VFUXEEHG�WR�HQVXUH�WKDW�
QR�GRXEOH�FRXQWLQJ�WDNHV�SODFH����

�������7UDQVPLVVLRQ�6HUYLFH�5HTXHVW�5ROORYHU�5LJKWV�,PSDFW

7UDQVPLVVLRQ�6HUYLFH�UHVHUYDWLRQV�WKDW�KDYH�PHW�WKH�UHTXLUHPHQWV�
IRU�UROORYHU�VHUYLFH�DUH�FRQVLGHUHG�DV�LPSDFW�LQ�WKH�(7&$)&�FDOFXODWLRQ�IRU�
WKH�WLPH�SHULRGV�ZKHQ�WKH�UROORYHU�ZRXOG�RFFXU��

����� &RXQWHU�IORZV

:KHQ�DSSO\LQJ�WUDQVPLVVLRQ�UHVHUYDWLRQ�LPSDFWV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�
RI�IORZ�RQ�D�)ORZJDWH�LQ�WKH�$)&�FDOFXODWLRQV��FRXQWHU�IORZ�DVVXPSWLRQV�DUH�XVHG���
&RXQWHUIORZ�LPSDFW�SHUFHQWDJHV�DUH�GHILQHG�IRU�HDFK�)ORZJDWH�DQG�DGGUHVV��

)LUP�UHVHUYDWLRQ�FRXQWHUIORZ�LPSDFW�RQ�ILUP�$)&�FDOFXODWLRQV�

)LUP�UHVHUYDWLRQ�FRXQWHUIORZ�LPSDFW�RQ�QRQ�ILUP�$)&�FDOFXODWLRQV�

1RQ�ILUP�UHVHUYDWLRQ�FRXQWHUIORZ�LPSDFW�RQ�QRQ�ILUP�$)&�FDOFXODWLRQV�
&RXQWHUIORZ�DVVXPSWLRQV�DUH�EDVHG�RQ�RSHUDWLQJ�H[SHULHQFH�RI�QRUPDO�

)ORZJDWH�IORZV���$W�WLPHV��D�)ORZJDWH�PD\�H[SHULHQFH�KLJKHU�RU�ORZHU�WKDQ�
QRUPDO�FRXQWHUIORZV���,I�UHDO�WLPH�RU�H[SHFWHG�RSHUDWLQJ�FRQGLWLRQV�FKDQJH�WR�WKH�
H[WHQW�WKDW�KLJKHU�RU�ORZHU�WKDQ�QRUPDO�FRXQWHUIORZV�DUH�H[SHFWHG��WKH�FRXQWHUIORZ�
DVVXPSWLRQV�IRU�WKH�)ORZJDWH�FDQ�EH�FKDQJHG�WR�UHIOHFW�WKH�QHZ�FRQGLWLRQV���
&RXQWHUIORZ�DVVXPSWLRQV�DUH�UHIOHFWHG�LQ�WKH�$)&�SURFHVV�DV�D�)ORZJDWH�DWWULEXWH��

����� 3RVW�EDFNV

7KH�SRVW�EDFN�FRPSRQHQW�RI�WKH�$)&�HTXDWLRQ�LV�LPSOLFLW�LQ�WKH�(7&$)&

FRPSRQHQW���&KDQJHV�LQ�UHVHUYDWLRQ�VWDWXV�DUH�FDSWXUHG�LQ�WKH�$)&�(QJLQH�DQG�DUH�
LQFRUSRUDWHG�LQWR�WKH�$)&�YDOXHV��

����� &DSDFLW\�%HQHILW�0DUJLQ��&%0�

7DSRFR�KDV�QRW�GHILQHG�D�QHHG�IRU�&%0�RQ�DQ\�RI�LWV�LQWHUIDFHV�LQ�WKH�
2SHUDWLQJ��3ODQQLQJ��RU�6WXG\�+RUL]RQV���$V�VXFK��WKH�LPSRUWLQJ�DQG�H[SRUWLQJ�
&%0�RQ�DOO�LQWHUIDFHV�LV�VHW�WR�]HUR��

7DSRFR�GRHV�QRW�DGGUHVV�JHQHUDWLRQ�UHOLDELOLW\�DVVHVVPHQWV�WKURXJK�WKH�



XWLOL]DWLRQ�RI�&%0��VR�WKLV�GRFXPHQW�GRHV�QRW�FRQWDLQ�WKH�PHWKRGRORJ\�DQG�
DVVXPSWLRQV�IRU�JHQHUDWLRQ�UHOLDELOLW\�UHTXLUHPHQWV��

����� 7UDQVPLVVLRQ�5HOLDELOLW\�0DUJLQ

7DSRFR¶V�$7&�3DWKV�WKURXJK�WKH�XWLOL]DWLRQ�RI�750��LV�EDVHG�RQ�WKH�
IROORZLQJ�PHWKRGRORJ\��

,PSRUWV��750�RQ�$7&�3DWKV�VLQNLQJ�LQ�WKH�7DSRFR�$UHD�IURP�QRQ�
SDUWLFLSDWLQJ�%$�$UHDV�LV�VHW�WR�]HUR��XQWLO�VXFK�WLPH�DV�FRQWLQJHQF\�
UHVHUYHV�DUH�LGHQWLILHG�DQG�FRQWUDFWV�KDYH�EHHQ�HVWDEOLVKHG�IRU�WKRVH�
LQWHUIDFHV���

([SRUWV��750�RQ�$7&�3DWKV�VRXUFLQJ�IURP�WKH�7DSRFR�$UHD�WR�QRQ�
SDUWLFLSDWLQJ�%$�$UHDV�LV�VHW�WR�]HUR��XQWLO�VXFK�WLPH�DV�FRQWLQJHQF\�
UHVHUYHV�DUH�LGHQWLILHG�DQG�FRQWUDFWV�KDYH�EHHQ�HVWDEOLVKHG�IRU�WKRVH�
LQWHUIDFHV����

$7&�&DOFXODWLRQ

������ &RQYHUWLQJ�$)&�WR�$7&

:KHQ�FRQYHUWLQJ�$)&V�WR�$7&V��WKH�IROORZLQJ�HTXDWLRQV�DUH�XVHG��

:KHUH��

$7&$)&� �WKH�$7&�GHULYHG�IURP�WKH�$)&�SURFHVV�

3� �LV�WKH�VHW�RI�SDUWLDO�$7&V�IRU�DOO�LPSDFWHG�)ORZJDWHV�KRQRUHG�E\�
7DSRFR��

3$7&Q� �WKH�SDUWLDO�$7&�IRU�D�SDWK�UHODWLYH�WR�D�)ORZJDWH�Q

$)&Q� �WKH�$)&�IRU�)ORZJDWH�Q

')QS� �WKH�GLVWULEXWLRQ�IDFWRU�IRU�)ORZJDWH�Q�UHODWLYH�WR�SDWK�S



������ &RQWUDFW�3DWK�/LPLW

7KH�LQWHUIDFH�EHWZHHQ�7DSRFR¶V�WUDQVPLVVLRQ�V\VWHP�DQG�WKDW�RI�DGMDFHQW�
%$�$UHDV�LV�FRQVLGHUHG�WR�EH�DQ�LPSRUW�H[SRUW�SDWK���(DFK�LPSRUW�DQG�H[SRUW�SDWK�
LV�DVVRFLDWHG�ZLWK�D�&RQWUDFW�3DWK�/LPLW���7KLV�&RQWUDFW�3DWK�/LPLW�LV�WKH�PLQLPXP�
RI��

7KH�VXP�RI�WKH�UDWLQJV�RI�WKH�WLHV�

7KH�PD[LPXP�WUDQVIHU�H[SHFWHG�WR�RFFXU�RQ�WKH�LPSRUW�RU�H[SRUW�SDWK���
7KLV�YDOXH�LV�EDVHG�RQ�WUDGLWLRQDO�WUDQVIHU�WHVW�OHYHOV���7DSRFR¶V�$7&�
FDOFXODWLRQ�WDNHV�LQWR�FRQVLGHUDWLRQ�&RQWUDFW�3DWK�/LPLWV���7KLV�LV�
DFFRPSOLVKHG�E\�FDOFXODWLQJ�5HPDLQLQJ�&RQWUDFW�3DWK�&DSDELOLW\��5&3&��
IRU�LPSRUW�DQG�H[SRUW�SDWKV�LQ�SDUDOOHO�ZLWK�WKH�$)&�SURFHVV���5&3&�RQ�
LPSRUW�DQG�H[SRUW�SDWKV�LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRUPXOD��

:KHUH��

5&3&S� �7KH�5HPDLQLQJ�&RQWUDFW�3DWK�&DSDELOLW\�RQ�LPSRUW�RU�H[SRUW�
SDWK�S

&RQWUDFW�3DWK�/LPLWS� �7KH�&RQWUDFW�3DWK�/LPLW�RQ�LPSRUW�RU�H[SRUW�SDWK�
S

5HVHUYDWLRQV�RU�6FKHGXOHVS� �5HVHUYDWLRQV�RU�6FKHGXOHV��GHSHQGLQJ�RQ�
WKH�KRUL]RQ��UHVHUYHG�RU�VFKHGXOHG�RQ�LPSRUW�RU�H[SRUW�SDWK�S

5&3&�IRU�DQ�LPSRUW�RU�H[SRUW�SDWK�LV�GHFUHPHQWHG�EDVHG�RQ�WKH�325�32'�
RI�WKH�UHVHUYDWLRQ�RU�VFKHGXOH��DQG�WKHVH�UHVHUYDWLRQV�VFKHGXOHV��ZKHWKHU�ILUP�RU�
QRQ�ILUP��DUH�QRW�QHWWHG���,Q�RWKHU�ZRUGV��D�UHVHUYDWLRQ�RU�VFKHGXOH�RQ�WKH�H[SRUW�
SDWK�³7DSRFR�WR�1HLJKERU�$´�GRHV�QRW�LPSDFW�WKH�5&3&�IRU�WKH�LPSRUW�SDWK�
³1HLJKERU�$�WR�7DSRFR´��DQG�YLFH�YHUVD����

3DVV�WKURXJK�UHVHUYDWLRQV�VFKHGXOHV�GHFUHPHQW�WZR�VHSDUDWH�LPSRUW�H[SRUW�
SDWKV���WKH�LPSRUW�SDWK�IURP�WKH�325�DQG�WKH�H[SRUW�SDWK�WR�WKH�32'���7KH�5&3&�
XVHG�LQ�WKH�HYDOXDWLRQ�RI�D�SDVV�WKURXJK�7UDQVPLVVLRQ�6HUYLFH�UHTXHVW�LV�WKH�OHVVHU�
RI�WKH�5&3&�RQ�WKH�FRUUHVSRQGLQJ�LPSRUW�DQG�H[SRUW�SDWK��



������ $7&�RQ�3RVWHG�3DWKV

:KHQ�GHWHUPLQLQJ�$7&�SRVWHG�SDWK��WKH�IROORZLQJ�HTXDWLRQ�LV�XVHG��

:KHUH��

$7&�SRVWHG�SDWK� �WKH�$YDLODEOH�7UDQVIHU�&DSDELOLW\�IRU�WKDW�SDWK�WKDW�
LV�SRVWHG�RQ�2$6,6�

$7&$)&� �WKH�$7&�IRU�WKDW�SRVWHG�SDWK�GHULYHG�IURP�WKH�$)&�
SURFHVV�

5&3&S� �5HPDLQLQJ�&RQWUDFW�3DWK�&DSDELOLW\�IRU�WKH�DSSOLFDEOH�
LPSRUW�H[SRUW�SDWK�S

3URFHVV�)ORZ�'LDJUDPV







$77$&+0(17�'�

0HWKRGRORJ\�IRU�&RPSOHWLQJ�D�6\VWHP�,PSDFW�6WXG\�

8SRQ�UHFHLSW�RI�D�UHTXHVW�IRU�VHUYLFH�SXUVXDQW�WR�WKH�DSSOLFDEOH�WHUPV�DQG�
FRQGLWLRQV�RI�WKLV�WDULII��WKH�7UDQVPLVVLRQ�3URYLGHU�ZLOO�FRPSOHWH�D�6\VWHP�,PSDFW�6WXG\�
DVVRFLDWHG�ZLWK�WKH�UHTXHVWHG�WUDQVPLVVLRQ�VHUYLFH���7KH�VWXG\�SURFHGXUH�ZLOO�XVH�*RRG�
8WLOLW\�3UDFWLFH�DQG�WKH�HQJLQHHULQJ�DQG�RSHUDWLQJ�SULQFLSOHV��VWDQGDUGV��JXLGHOLQHV�DQG�
FULWHULD�RI�WKH�7UDQVPLVVLRQ�3URYLGHU��WKH�DSSOLFDEOH�1(5&�5HJLRQDO�(QWLW\��RI�ZKLFK�WKH�
7UDQVPLVVLRQ�3URYLGHU�LV�D�PHPEHU��DQ\�HQWLW\�RI�ZKLFK�WKH�7UDQVPLVVLRQ�3URYLGHU�LV�D�
PHPEHU�DQG�LV�DSSURYHG�E\�WKH�&RPPLVVLRQ�WR�SURPXOJDWH�RU�DSSO\�UHJLRQDO�RU�QDWLRQDO�
SODQQLQJ�DQG�UHOLDELOLW\�VWDQGDUGV��VXFK�DV�D�5HJLRQDO�7UDQVPLVVLRQ�*URXS���1(5&�RU�
DQ\�VLPLODU�RUJDQL]DWLRQ�WKDW�PD\�H[LVW�LQ�WKH�IXWXUH�RI�ZKLFK�WKH�7UDQVPLVVLRQ�3URYLGHU�
LV�WKHQ�D�PHPEHU��

7KH�7UDQVPLVVLRQ�3URYLGHU�VKDOO�XVH�LWV�VROH�GLVFUHWLRQ�DV�WR�WKH�VFRSH��GHWDLOV�DQG�
PHWKRGV�XVHG�WR�SHUIRUP�WKH�6WXG\���,I�QHFHVVDU\��D�PHHWLQJ�EHWZHHQ�WKH�7UDQVPLVVLRQ�
3URYLGHU�DQG�DSSOLFDQW�VKDOO�EH�KHOG�DV�VRRQ�DV�SUDFWLFDO�DIWHU�H[HFXWLRQ�RI�WKLV�
$JUHHPHQW�WR����D��UHYLHZ�WKH�DSSOLFDWLRQ�DQG�DQ\�NQRZQ�LVVXH�WKDW�FRXOG�DIIHFW�WKH�VFRSH�
RI�WKH�VWXG\��DQG��E��GHYHORS�D�VFRSH�RI�VWXG\���7KH�ORFDWLRQ�RI�WKH�PHHWLQJ�VKDOO�EH�DW�WKH�
7UDQVPLVVLRQ�3URYLGHU¶V�RIILFHV�XQOHVV�DQRWKHU�ORFDWLRQ�LV�PXWXDOO\�DJUHHG�WR��

)DFWRUV�WR�EH�FRQVLGHUHG�LQ�GHWHUPLQLQJ�WKH�FDSDFLW\�DYDLODELOLW\�RQ�WKH�
7UDQVPLVVLRQ�3URYLGHU¶V�7UDQVPLVVLRQ�6\VWHP�PD\�LQFOXGH�EXW�QRW�EH�OLPLWHG�WR��

��� 6WHDG\�VWDWH�SRZHU�IORZ�VWXG\�UHVXOWV��
��� 6WDELOLW\�VWXG\�UHVXOWV��
��� 1(5&��WKH�DSSOLFDEOH�1(5&�5HJLRQDO�(QWLW\��DQG�WKH�7UDQVPLVVLRQ�

3URYLGHU¶V�V\VWHP�GHVLJQ�FULWHULD��
��� 7UDQVPLVVLRQ�FDSDFLW\�RI�WKH�H[LVWLQJ�V\VWHP��
��� 7UDQVPLVVLRQ�FDSDFLW\�RI�WKH�V\VWHP�DIWHU�WKH�UHTXHVW�LV�DGGHG��
��� 5HOLDELOLW\�UHTXLUHPHQWV�RI�WKH�7UDQVPLVVLRQ�3URYLGHU�DQG�DSSOLFDQW��
��� 7\SH�DQG�WHUPV�RI�WKH�VHUYLFH�UHTXHVWHG��
��� &DSDFLW\�QHHGHG�WR�PHHW�FXUUHQW�DQG�UHDVRQDEO\�IRUHFDVWHG�ORDG�RI�1DWLYH�

/RDG�&XVWRPHUV�DQG�1HWZRUN�&XVWRPHUV¶�ORDGV��DQG�
��� &DSDFLW\�QHHGHG�WR�PHHW�FRQWUDFWXDO�REOLJDWLRQV�WKDW�DUH�H[SHFWHG�EHIRUH�

WKH�UHTXHVWHG�7UDQVPLVVLRQ�6HUYLFH�EHJLQV��


