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7DEOH������ 5DGLRDFWLYH�*DVHRXV�(IIOXHQW�0RQLWRULQJ�,QVWUXPHQWDWLRQ�������������� ��
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7DEOH������ 5DGLRDFWLYH�*DVHRXV�:DVWH�6DPSOLQJ�DQG�$QDO\VLV�3URJUDP ��������� ��
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7DEOH������ ([SRVXUH�3DWKZD\V��&RQWUROOLQJ�3DUDPHWHUV��DQG�$WPRVSKHULF�
'LVSHUVLRQ�IRU�'RVH�&DOFXODWLRQV� ���������������������������������������������������� ��
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7DEOH������ 5(03 6DPSOLQJ�/RFDWLRQV��������������������������������������������������������������� ���

7DEOH������ /RZHU�/LPLWV�RI�'HWHFWLRQ���������������������������������������������������������������� ���

7DEOH������ 5HSRUWLQJ�/HYHOV�IRU�5DGLRDFWLYLW\�&RQFHQWUDWLRQV LQ�
(QYLURQPHQWDO�6DPSOHV� ������������������������������������������������������������������� ���

7DEOH�%���� 'HIDXOW�1REOH�*DV�5DGLRQXFOLGH�'LVWULEXWLRQ�RI�*DVHRXV�
(IIOXHQWV�������������������������������������������������������������������������������������������� ���

7DEOH�%���� (IIHFWLYH�'RVH�)DFWRUV�� 1REOH�*DV�(IIOXHQWV� ��������������������������������� ���
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)LJXUH������� /LTXLG�5DGLRDFWLYH�(IIOXHQW�0RQLWRULQJ�DQG�3URFHVVLQJ�'LDJUDP��� ��

)LJXUH������ *DVHRXV�5DGLRDFWLYH�(IIOXHQW�0RQLWRULQJ�DQG�9HQWLODWLRQ�
6\VWHPV�'LDJUDP ������������������������������������������������������������������������������ ���
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7KH�'DYLV�%HVVH�2IIVLWH�'RVH�&DOFXODWLRQ�0DQXDO��2'&0��GHVFULEHV�WKH�PHWKRGRORJ\�DQG�
SDUDPHWHUV�XVHG�LQ��

�� GHWHUPLQLQJ�WKH�UDGLRDFWLYH�PDWHULDO�UHOHDVH�UDWHV�DQG�FXPXODWLYH�UHOHDVHV��
�� FDOFXODWLQJ�WKH�UDGLRDFWLYH�OLTXLG�DQG�JDVHRXV�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�

DODUP�WULS�VHWSRLQWV��DQG�
�� FDOFXODWLQJ�WKH�FRUUHVSRQGLQJ�GRVH�UDWHV�DQG�FXPXODWLYH�TXDUWHUO\�DQG�\HDUO\�GRVHV���

7KH�2'&0�DOVR�GHVFULEHV�DQG�SURYLGHV�UHTXLUHPHQWV�IRU�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�
0RQLWRULQJ�3URJUDP���6DPSOLQJ�ORFDWLRQV��PHGLD�DQG�FROOHFWLRQ�IUHTXHQFLHV��DQG�DQDO\WLFDO�
UHTXLUHPHQWV�DUH�VSHFLILHG���7KH�PHWKRGRORJ\�SURYLGHG�LQ�WKLV�PDQXDO�LV�DFFHSWDEOH�IRU�XVH�LQ�
GHPRQVWUDWLQJ�FRPSOLDQFH�ZLWK�FRQFHQWUDWLRQ�OLPLWV�RI����&)5����������WKH�FXPXODWLYH�GRVH�
FULWHULD�RI����&)5�����$SSHQGL[�,�����&)5������DQG�WKH�'DYLV�%HVVH�7HFKQLFDO�
6SHFLILFDWLRQV��76� �������

7KH�H[SRVXUH�SDWKZD\�DQG�GRVH�PRGHOLQJ�SUHVHQWHG�SURYLGHV�HVWLPDWHV��H�J���FDOFXODWLRQDO�
UHVXOWV��WKDW�DUH�FRQVHUYDWLYH��L�H���KLJKHU�WKDQ�DFWXDO�H[SRVXUHV�LQ�WKH�HQYLURQPHQW����7KLV�
FRQVHUYDWLVP�GRHV�QRW�LQYDOLGDWH�WKH�PRGHOLQJ�VLQFH�WKH�PDLQ�SXUSRVH�RI�WKHVH�FDOFXODWLRQV�LV�
IRU�GHPRQVWUDWLQJ��$V�/RZ�$V�LV�5HDVRQDEO\�$FKLHYDEOH���$/$5$��IRU�UDGLRDFWLYH�
HIIOXHQWV���,Q�XVLQJ�WKHVH�PRGHOV�IRU�HYDOXDWLRQ�DQG�FRQWUROOLQJ�DFWXDO�HIIOXHQWV��IXUWKHU�
VLPSOLILFDWLRQ�DQG�FRQVHUYDWLVP�PD\�EH�DSSOLHG���)RU�SXUSRVHV�RI�GHPRQVWUDWLQJ�FRPSOLDQFH�
ZLWK�WKH�(3$�HQYLURQPHQWDO�GRVH�VWDQGDUG�IRU�WKH�8UDQLXP�)XHO�&\FOH�����&)5�������PRUH�
UHDOLVWLF�GRVH�DVVHVVPHQW�PRGHOLQJ�PD\�EH�XVHG���2WKHU�DSSURYHG�PHWKRGRORJLHV��/$'7$3��
*$63$5��;24'24��DOVR�PD\�EH�XVHG�WR�DVVHVV�GRVH�IURP�UDGLRDFWLYH�HIIOXHQWV�

7KH�2'&0�ZLOO�EH�PDLQWDLQHG�IRU�XVH�DV�D�UHIHUHQFH�JXLGH�DQG�WUDLQLQJ�GRFXPHQW�RI�
DFFHSWHG�PHWKRGRORJLHV�DQG�FDOFXODWLRQV���&KDQJHV�WR�WKH�2'&0�FDOFXODWLRQDO�
PHWKRGRORJLHV�DQG�SDUDPHWHUV�ZLOO�EH�PDGH�DV�QHFHVVDU\�WR�HQVXUH�UHDVRQDEOH�FRQVHUYDWLVP�
LQ�NHHSLQJ�ZLWK�WKH�SULQFLSOHV�RI��� &)5 ����$SSHQGL[�,��6HFWLRQ�,,,�DQG�,9���4XHVWLRQV�DERXW�
WKH�2'&0�VKRXOG�EH�GLUHFWHG�WR�WKH�0DQDJHU��6LWH�&KHPLVWU\�

&KDQJHV�WR�WKH�2'&0�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK 76�������

127(� 7KURXJKRXW�WKLV�GRFXPHQW��ZRUGV�DSSHDULQJ�DOO�FDSLWDOL]HG�GHQRWH�GHILQLWLRQV�
VSHFLILHG�LQ�6HFWLRQ�����RI�WKLV�PDQXDO��RU�FRPPRQ�DFURQ\PV�

6HFWLRQ�����GHVFULEHV�HTXLSPHQW�IRU�PRQLWRULQJ�DQG�FRQWUROOLQJ�OLTXLG�HIIOXHQWV��VDPSOLQJ�
UHTXLUHPHQWV��DQG�GRVH�HYDOXDWLRQ�PHWKRGV���6HFWLRQ�����SURYLGHV�VLPLODU�LQIRUPDWLRQ�RQ�
JDVHRXV�HIIOXHQW�FRQWUROV��VDPSOLQJ��DQG�GRVH�HYDOXDWLRQ���6HFWLRQ�����GHVFULEHV�VSHFLDO�GRVH�
DQDO\VHV�UHTXLUHG�IRU�5HJXODWRU\�*XLGH�������$QQXDO�(IIOXHQW�5HSRUWLQJ�DQG�(3$�
(QYLURQPHQWDO�'RVH�6WDQGDUG�RI����&)5�������6HFWLRQ�����GHVFULEHV�WKH�UROH�RI�WKH�DQQXDO�
ODQG�XVH�FHQVXV�LQ�LGHQWLI\LQJ�WKH�FRQWUROOLQJ�SDWKZD\V�DQG�ORFDWLRQV�RI�H[SRVXUH�IRU�
DVVHVVLQJ�WKH�SRWHQWLDO�RIIVLWH�GRVHV���6HFWLRQ�����GHVFULEHV�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�
0RQLWRULQJ�3URJUDP���6HFWLRQ�����GHVFULEHV�WKH�HQYLURQPHQWDO��HIIOXHQW�DQG�UHSRUWLQJ�
UHTXLUHPHQWV��SURFHGXUDO�UHTXLUHPHQWV�IRU�PDMRU�FKDQJHV�WR�OLTXLG�DQG�JDVHRXV�UDGZDVWH�
V\VWHPV��DQG�GHILQLWLRQV�
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��� 5$',$7,21�021,725,1*�,167580(17$7,21�$1'�&21752/6

7KLV�VHFWLRQ�VXPPDUL]HV�LQIRUPDWLRQ�RQ�WKH�OLTXLG�HIIOXHQW�UDGLDWLRQ�PRQLWRULQJ�
LQVWUXPHQWDWLRQ�DQG�FRQWUROV���0RUH�GHWDLOHG�LQIRUPDWLRQ�LV�SURYLGHG�LQ�WKH�'DYLV�%HVVH�
86$5��6HFWLRQ�������/LTXLG�:DVWH�6\VWHPV��DQG�DVVRFLDWHG�GHVLJQ�GUDZLQJV�IURP�ZKLFK�WKLV�
VXPPDU\�ZDV�GHULYHG���/RFDWLRQ�DQG�FRQWURO�IXQFWLRQ�RI�WKH�PRQLWRUV�DUH�GLVSOD\HG�LQ�
)LJXUH ����

7KH�UDGLRDFWLYH�OLTXLG�HIIOXHQW�LQVWUXPHQWDWLRQ�LV�SURYLGHG�WR�PRQLWRU�DQG�FRQWURO��DV�
DSSOLFDEOH��UHOHDVHV�RI�UDGLRDFWLYLW\�LQ�OLTXLG�HIIOXHQWV�GXULQJ�DFWXDO�RU�SRWHQWLDO�UHOHDVHV���7KH�
UDGLRDFWLYH�OLTXLG�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�FKDQQHOV�OLVWHG�LQ�7DEOH ����VKDOO�EH�
)81&7,21$/�ZLWK�WKHLU�DODUP�WULS�VHWSRLQWV�VHW�WR�HQVXUH WKH�OLPLWV�VSHFLILHG�LQ�6HFWLRQ
������DUH�QRW�H[FHHGHG��

(DFK�UDGLRDFWLYH�OLTXLG�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�FKDQQHO�VKDOO�EH�GHPRQVWUDWHG�
)81&7,21$/�E\�WKH�SHUIRUPDQFH�RI�WKH�&+$11(/�&+(&.��6285&(�&+(&.��
&+$11(/�&$/,%5$7,21��DQG�&+$11(/�)81&7,21$/�7(67�RSHUDWLRQV�DW�WKH�
IUHTXHQFLHV�VKRZQ�LQ�7DEOH ������(DFK�RI�WKHVH�RSHUDWLRQV�VKDOO�EH�SHUIRUPHG�ZLWKLQ�WKH�
VSHFLILHG�WLPH�LQWHUYDO�ZLWK�D�PD[LPXP�DOORZDEOH�H[WHQVLRQ�QRW�WR�H[FHHG��� SHUFHQW�RI�WKH�
VSHFLILHG�LQWHUYDO��

127(� 7KH�PRQLWRUV�LQGLFDWHG�LQ�������D���E���DQG�F��DUH QRQIXQFWLRQDO LI�YHULILFDWLRQV DUH�QRW�
SHUIRUPHG�RU�VHWSRLQWV�DUH�OHVV�FRQVHUYDWLYH�WKDQ�UHTXLUHG��

:LWK�D�UDGLRDFWLYH�OLTXLG�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�FKDQQHO�DODUP�WULS�VHWSRLQW�OHVV�
FRQVHUYDWLYH�WKDQ�UHTXLUHG��ZLWKRXW�GHOD\�VXVSHQG�WKH�UHOHDVH�RI�UDGLRDFWLYH�OLTXLG�HIIOXHQWV�
PRQLWRUHG�E\�WKH�DIIHFWHG�FKDQQHO��RU�GHFODUH�WKH�FKDQQHO�QRQIXQFWLRQDO��RU�FKDQJH�WKH�
VHWSRLQW�VR�LW�LV�DFFHSWDEO\�FRQVHUYDWLYH�

:LWK�OHVV�WKDQ�WKH�UHTXLUHG�QXPEHU�RI�UDGLRDFWLYH�OLTXLG�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�
FKDQQHOV�)81&7,21$/��WDNH�WKH�DFWLRQV�GHVFULEHG�LQ�7DEOH�������([HUW�EHVW�HIIRUWV�WR�UHWXUQ�
WKH�LQVWUXPHQWV�WR�)81&7,21$/�VWDWXV�ZLWKLQ����GD\V�DQG��LI�XQVXFFHVVIXO��H[SODLQ�LQ�WKH�
QH[W�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW���6HFWLRQ�������ZK\�WKH�QRQIXQFWLRQDOLW\�ZDV�QRW�
FRUUHFWHG�LQ�D�WLPHO\�PDQQHU�
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����� 5HTXLUHG�0RQLWRUV

7KLV�VHFWLRQ�GHVFULEHV�WKH�PRQLWRULQJ�UHTXLUHG�GXULQJ�OLTXLG�UHOHDVHV�DQG�WKH�EDFNXS�
VDPSOLQJ�UHTXLUHG�ZKHQ�PRQLWRUV�DUH�QRQIXQFWLRQDO���

D� $ODUP DQG�$XWRPDWLF�5HOHDVH�7HUPLQDWLRQ

L� &OHDQ�5DGZDVWH�(IIOXHQW�0RQLWRUV��5(������$�	�%�

'LVFKDUJHV�IURP�WKH�&OHDQ�5DGZDVWH�0RQLWRU�7DQNV�����DUH�PRQLWRUHG�E\�
UHGXQGDQW�UDGLDWLRQ�PRQLWRULQJ�V\VWHPV��5(������$�	�%����7KHVH�PRQLWRUV�
GHWHFW�JURVV�JDPPD�DFWLYLW\�LQ�WKH�HIIOXHQW�SULRU�WR�PL[LQJ�LQ�WKH�&ROOHFWLRQ�
%R[���0HDVXUHPHQWV�IURP�HDFK�GHWHFWRU�UHDG�RXW�RQ�WKH�9LFWRUHHQ�SDQHO�LQ�
WKH�&RQWURO�5RRP���(DFK�PRQLWRULQJ�V\VWHP�LV�FDSDEOH�RI�LQLWLDWLQJ�DQ�DODUP�
DQG�DQ�DXWRPDWLF�WHUPLQDWLRQ�RI�WKH�UHOHDVH�E\�FORVLQJ�&OHDQ�/LTXLG�
5DGZDVWH�'LVFKDUJH�)ORZ�&RQWURO�YDOYH��:&���������7KH�PHWKRG�IRU�
GHWHUPLQLQJ�VHWSRLQWV�IRU�WKH�DODUPV�LV�GLVFXVVHG�LQ�6HFWLRQ�����

LL� 0LVFHOODQHRXV�5DGZDVWH�(IIOXHQW�0RQLWRUV��5(������$�	�%� 'LVFKDUJHV�
IURP�WKH�0LVFHOODQHRXV�/LTXLG�:DVWH�0RQLWRU�7DQN�DQG�WKH�'HWHUJHQW�:DVWH�
'UDLQ�7DQN�DUH�PRQLWRUHG�E\�UHGXQGDQW�UDGLDWLRQ�PRQLWRULQJ�V\VWHPV�
�5(������$�	�%����7KHVH�PRQLWRUV�GHWHFW�JURVV�JDPPD�DFWLYLW\�LQ�WKH�
HIIOXHQW�OLQH�SULRU�WR�PL[LQJ�LQ�WKH�&ROOHFWLRQ�%R[���0HDVXUHPHQWV�IURP�HDFK�
GHWHFWRU�UHDG�RXW�RQ�WKH�9LFWRUHHQ�SDQHO�LQ�WKH�&RQWURO�5RRP���(DFK�PRQLWRU�
LV�VHSDUDWHO\�FDSDEOH�RI�LQLWLDWLQJ�DQ�DODUP�DQG�DXWRPDWLF�WHUPLQDWLRQ�RI�WKH�
UHOHDVH�E\�FORVLQJ�0LVFHOODQHRXV�:DVWH�'LVFKDUJH�,VRODWLRQ�YDOYH
�:0���������6HWSRLQW�GHWHUPLQDWLRQ�IRU�WKH�DODUPV�LV�GLVFXVVHG�LQ�6HFWLRQ�
����

E� $ODUP��RQO\�

L� 6WRUP�6HZHU�'UDLQ�/LQH��5(������

7KH�PRQLWRU�RQ�WKH�6WRUP�6HZHU�'UDLQ�HIIOXHQW�OLQH�GHWHFWV�DEQRUPDO�
UDGLRQXFOLGH�FRQFHQWUDWLRQV�LQ�WKH�VWRUP�VHZHU�HIIOXHQW���7KLV�PRQLWRU�LV�
ORFDWHG�QHDU�WKH�HQG�RI�WKH�VWRUP�VHZHU�GUDLQ�SLSH��XSVWUHDP�RI�WKH�ILQDO�
GLVFKDUJH�SRLQW�LQWR�WKH�7UDLQLQJ�&HQWHU�3RQG���7KH�PRVW�SUREDEOH�VRXUFH�RI�
DQ\�QRQ�QDWXUDOO\�RFFXUULQJ�UDGLRDFWLYH�PDWHULDO�LQ�WKH�VWRUP�VHZHU�ZRXOG�EH�
IURP�WKH�VHFRQGDU\�V\VWHP���

7R�HOLPLQDWH�WKLV�SRWHQWLDO�VRXUFH�RI�UDGLRDFWLYLW\��WKH�7XUELQH�%XLOGLQJ�
6XPS�HIIOXHQW�LV�QRUPDOO\�GLUHFWHG�WR�WKH�RQVLWH�6HWWOLQJ�%DVLQV���,Q�WKLV�
FRQILJXUDWLRQ��WKH�VRXUFH�RI�UDGLRDFWLYLW\�LQ�WKH�6WRUP�6HZHU�'UDLQ�OLQH�LV�
IURP�7XUELQH�%XLOGLQJ�GUDLQV�WKDW�DUH�QRW�URXWHG�WR�WKH�7XUELQH�%XLOGLQJ�
6XPS��RU�IURP�6WRUP�6HZHU�GUDLQV���(YDOXDWLRQ�RI�WKH�DODUP�VHWSRLQW�IRU�
5(������LV�GLVFXVVHG�LQ�6HFWLRQ ������

F� )ORZ�5DWH�0HDVXULQJ�'HYLFHV

L� &OHDQ�5DGZDVWH�(IIOXHQW�/LQH

)ORZ�,QGLFDWRU��),�������$�	�%
)ORZ�7RWDOL]HU��)4,�������$�	�%
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LL� 0LVFHOODQHRXV�5DGZDVWH�(IIOXHQW�/LQH

)ORZ�,QGLFDWRU��),�������$�	�%
)ORZ�7RWDOL]HU��)4,�������$�	�%

LLL� 'LOXWLRQ�)ORZ�WR�WKH�&ROOHFWLRQ�%R[

&RPSXWHU�3RLQW�)����FRQVLVWV�RI�IRXU�SRLQWV�
)����&RROLQJ 7RZHU�%ORZGRZQ
)����6HUYLFH�:DWHU�2XWIORZ
)����&ROOHFWLRQ�%R[�'LOXWLRQ�)ORZ
)����8QLW�'LOXWLRQ�3XPS�)ORZ

����� 1RQ�5HTXLUHG�0RQLWRUV

$GGLWLRQDO�PRQLWRUV��DOWKRXJK�QRW�UHTXLUHG�E\�WKH�2'&0��KDYH�EHHQ�LQVWDOOHG�WR�PRQLWRU�
UDGLRDFWLYH�PDWHULDO�LQ�OLTXLG���7KH�PRQLWRUV�DUH�

� &RPSRQHQW�&RROLQJ�:DWHU�6\VWHP��&&:6���5(������	�������PRQLWRUV�WKH�&&:6�
UHWXUQ�OLQHV���+LJK�DODUP�UHGLUHFWV�WKH�YHQW�SDWK�WR�WKH�0LVFHOODQHRXV�:DVWH�'UDLQ�
7DQN�

� 6HUYLFH�:DWHU�6\VWHP��6:6���5(�������RIIOLQH�GHWHFWRU�PRQLWRUV�WKH�6:6�RXWOHW�
SULRU�WR�GLVFKDUJH�WR�WKH�&ROOHFWLRQ�%R[��DQG

� ,QWDNH�)RUHED\��5(������ PRQLWRUV�WKH�VWDWLRQ�LQWDNH�ZDWHU�IURP�LQWDNH�IRUHED\�

��� 6$03/,1*�$1'�$1$/<6,6�2)�/,48,'�())/8(176

$V�D�PLQLPXP��UDGLRDFWLYH�OLTXLG�ZDVWHV�VKDOO�EH�VDPSOHG�DQG�DQDO\]HG�DFFRUGLQJ�WR�WKH�
VDPSOLQJ�DQG�DQDO\VLV�SURJUDP�RI�7DEOH�������7DEOH�����LGHQWLILHV�WKUHH�SRWHQWLDO�VRXUFHV�RI�
OLTXLG�UDGLRDFWLYH�HIIOXHQWV���$�IRXUWK�SRWHQWLDO�UHOHDVH�SRLQW�IURP�WKH�7XUELQH�%XLOGLQJ�6XPS�
LV�GLVFXVVHG�LQ�6HFWLRQ �������

7KH�UHVXOWV�RI�WKH�UDGLRDFWLYLW\�DQDO\VHV�VKDOO�EH�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�
DQG�SDUDPHWHUV�RI�WKLV�VHFWLRQ�WR�HQVXUH�WKDW�WKH�FRQFHQWUDWLRQV�DW�WKH�SRLQW�RI�UHOHDVH�DUH�
PDLQWDLQHG�ZLWKLQ�WKH�OLPLWV�RI����&)5���������
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%$7&+�5(/($6(�LV�GHILQHG�DV�WKH�GLVFKDUJH�RI�OLTXLG�ZDVWH�RI�D�GLVFUHWH�YROXPH���7KH�
UHOHDVHV�IURP�WKH�&OHDQ�:DVWH�0RQLWRU�7DQNV�����DQG������WKH�0LVFHOODQHRXV�/LTXLG�:DVWH�
0RQLWRU�7DQN��DQG�WKH�'HWHUJHQW�:DVWH�'UDLQ�7DQN�DUH�FODVVLILHG�DV�%$7&+�5(/($6(6���
7KH�IROORZLQJ�VDPSOLQJ�DQG�DQDO\VLV�UHTXLUHPHQWV�VKDOO�EH�PHW�IRU�DOO�UHOHDVHV�IURP�WKHVH�
WDQNV���

� 3ULRU�WR�HDFK�UHOHDVH��DQDO\VLV�RI�D�UHSUHVHQWDWLYH�JUDE�VDPSOH�IRU�SULQFLSDO�JDPPD�
HPLWWHUV��

� 2QFH�SHU�PRQWK��DV�D�PLQLPXP��DQDO\VLV�RI�RQH�VDPSOH�IURP�D�%$7&+�5(/($6(�
IRU�GLVVROYHG�DQG�HQWUDLQHG�JDVHV��VHH�QRWH�EHORZ��

� 2QFH�SHU�PRQWK��DQDO\VLV�RI�D�&20326,7(�6$03/(�RI�DOO�UHOHDVHV�WKDW�PRQWK�IRU�
WULWLXP�DQG�JURVV�DOSKD�DFWLYLW\���6DPSOHV�FRQWULEXWHG�WR�WKH�FRPSRVLWH�DUH�WR�EH�
SURSRUWLRQDO�WR�WKH�TXDQWLW\�RI�OLTXLG�GLVFKDUJHG�

� 2QFH�SHU�TXDUWHU��DQDO\VLV�RI�D�&20326,7(�6$03/(�RI�DOO�UHOHDVHV�WKDW�TXDUWHU�IRU�
6WURQWLXP��6U������6U�����DQG�,URQ��)H�����

127(� ,GHQWLILFDWLRQ�RI�QREOH�JDVHV�WKDW�DUH�SULQFLSDO�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV�
DUH�LQFOXGHG�DV�D�SDUW�RI�WKH�JDPPD�VSHFWUDO�DQDO\VLV�SHUIRUPHG�RQ�DOO�OLTXLG�
UDGZDVWH�HIIOXHQWV���7KHUHIRUH��WKH�7DEOH�����UHTXLUHPHQW�IRU�VDPSOLQJ�DQG�
DQDO\VLV�RI�RQH�EDWFK�SHU�PRQWK�IRU�QREOH�JDVHV�QHHG�QRW�EH�SHUIRUPHG�DV�D�
VHSDUDWH�SURJUDP���

����� &RQWLQXRXV�5HOHDVHV

5HOHDVHV�IURP�WKH�7XUELQH�%XLOGLQJ�6XPS��7%6��DQG�6WRUP�6HZHU�'UDLQV��66'��DUH�
FODVVLILHG�DV�FRQWLQXRXV�UHOHDVHV�

%HFDXVH�WKH�7XUELQH�%XLOGLQJ�6XPS�GLVFKDUJHV�PD\�FRQWDLQ�PLQXWH�FRQFHQWUDWLRQV�RI�
UDGLRQXFOLGHV�GXH�WR�SULPDU\�WR�VHFRQGDU\�V\VWHP�OHDNDJH��WKH�7XUELQH�%XLOGLQJ�6XPS�
GLVFKDUJHV�DUH�URXWHG�WR�WKH�RQVLWH�6HWWOLQJ�%DVLQV�LQVWHDG�RI�WKH�66'�OLQH���6FUHHQZDVK�ZDWHU�
IURP�WKH�6FUHHQZDVK�&DWFK�%DVLQ�LV�DOVR�URXWHG�WR�WKH�1RUWK�6HWWOLQJ�%DVLQ���2YHUIORZ�IURP�
WKH�6HWWOLQJ�%DVLQV LV�SXPSHG�WR�WKH�&ROOHFWLRQ�%R[�ZKHUH�LW�LV�PL[HG�ZLWK�GLOXWLRQ�IORZ�DQG�
UHOHDVHG�WR�/DNH�(ULH���5HOHDVHV�YLD�WKLV�SDWKZD\�DUH�PRQLWRUHG�E\�ZHHNO\�DQDO\VLV�IRU�
SULQFLSDO�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV�DQG�WULWLXP��DQG�E\�TXDUWHUO\�DQDO\VLV�RI�FRPSRVLWH�
VDPSOHV�IRU�)H�����6U����DQG�6U����

'LVFKDUJHV�WR�WKH�6WRUP�6HZHU�'UDLQV�DUH�IURP�7XUELQH�%XLOGLQJ�GUDLQV�WKDW�DUH�QRW�URXWHG�WR�
WKH�7%6�DQG�IURP�VWRUP�GUDLQV���7KH�6WRUP�6HZHU�GLVFKDUJHV�WR�WKH�7UDLQLQJ�&HQWHU�3RQG�
ZLWK�WKH�RYHUIORZ�GLVFKDUJLQJ�WR�WKH�7RXVVDLQW�5LYHU���)RU�FRQVHUYDWLVP��LW�LV�DVVXPHG�WKDW�
UDGLRDFWLYH�PDWHULDO�UHOHDVHG�WR�WKH�7UDLQLQJ�&HQWHU�3RQG�LV�XOWLPDWHO\�GLVFKDUJHG�WR�/DNH�
(ULH��XQOHVV�DFWLRQV�DUH�WDNHQ�WR�SUHYHQW�WKLV�RFFXUUHQFH��
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*UDE�VDPSOHV�DUH�FROOHFWHG�ZHHNO\�IURP�WKH�6HWWOLQJ�%DVLQV�DQG�DQDO\]HG�E\�JDPPD�
VSHFWURVFRS\���,I�DFWLYLW\�LV�LGHQWLILHG��DGGLWLRQDO�FRQWUROV�DUH�HQDFWHG�WR�HQVXUH�WKDW�WKH�
UHOHDVH�FRQFHQWUDWLRQV�DUH�PDLQWDLQHG�EHORZ�(IIOXHQW�&RQFHQWUDWLRQ�/LPLWV�DQG�WKDW�WKH�
FXPXODWLYH�UHOHDVHV�DUH�D�VPDOO�IUDFWLRQ�RI�WKH�GRVH�OLPLWV�RI�6HFWLRQ���������7KH�IROORZLQJ�
DFWLRQV�ZLOO�EH�FRQVLGHUHG�IRU�FRQWUROOLQJ�DQ\�UDGLRDFWLYH�PDWHULDO�UHOHDVHV�YLD�WKH�7%6�DQG�
66'�

� ,QFUHDVH�WKH�VDPSOLQJ�IUHTXHQF\�RI�WKH�7%6�DQG�66'�XQWLO�WKH�VRXUFH�RI�WKH�
FRQWDPLQDWLRQ�LV�LGHQWLILHG�

� 3HUIRUP�JDPPD�VSHFWUDO�DQDO\VLV�RQ�HDFK�VDPSOH�IRU�SULQFLSDO�JDPPD�HPLWWHUV�

� &RPSDUH�WKH�PHDVXUHG�UDGLRQXFOLGH�FRQFHQWUDWLRQV�LQ�WKH�VDPSOH�ZLWK�(IIOXHQW�
&RQFHQWUDWLRQ��(&� HTXDWLRQ�����WR�HQVXUH�UHOHDVHV�DUH�ZLWKLQ�WKH�OLPLWV�

� %DVHG�RQ�WKH�PHDVXUHG�FRQFHQWUDWLRQV��D�UH�HYDOXDWLRQ�RI�WKH�DODUP�VHWSRLQW�IRU�WKH�
66'�PRQLWRU��5(�������PD\�EH�SHUIRUPHG�DV�VSHFLILHG�LQ�6HFWLRQ�������

� &RQVLGHU�HDFK�VDPSOH�UHSUHVHQWDWLYH�RI�WKH�UHOHDVHV�WKDW�KDYH�RFFXUUHG�VLQFH�WKH�
SUHYLRXV�VDPSOH���'HWHUPLQH�WKH�YROXPH�RI�OLTXLG�UHOHDVHG�IURP�WKH�7XUELQH�%XLOGLQJ�
6XPS�EDVHG�RQ�WKH�7XUELQH�%XLOGLQJ�6XPS�SXPS�UXQ�WLPHV�DQG�IORZ�UDWHV�����

� 'HWHUPLQH�WKH�WRWDO�UDGLRDFWLYH�PDWHULDO�UHOHDVHG�IURP�WKH�VDPSOH�DQDO\VLV�DQG�WKH�
FDOFXODWHG�YROXPH�UHOHDVHG���'HWHUPLQH�FXPXODWLYH�GRVHV�LQ�DFFRUGDQFH�ZLWK�
6HFWLRQ ����

����� &RQGHQVDWH�'HPLQHUDOL]HU�%DFNZDVK

'LVFKDUJHV�IURP�WKH�&RQGHQVDWH�'HPLQHUDOL]HU�%DFNZDVK�5HFHLYLQJ�7DQN��%57��WR�WKH�
6RXWK�6HWWOLQJ�%DVLQ�DUH�VDPSOHG�LQ�DFFRUGDQFH�ZLWK�7DEOH�������6DPSOHV�DUH�FROOHFWHG�SULRU�
WR�HDFK�UHOHDVH�RI�WKH�UHVLQ�ZDWHU�VOXUU\�DQG�VHSDUDWHG�LQWR�WKH�OLTXLG�SKDVH��WUDQVIHU�ZDWHU��
DQG�VROLG�SKDVH��UHVLQ����7KHVH�VDPSOHV�DUH�VHSDUDWHO\�DQDO\]HG�IRU�SULQFLSDO�JDPPD�HPLWWHUV���
)LUVW(QHUJ\�1XFOHDU�2SHUDWLQJ�&RPSDQ\��)(12&��KDV�LPSRVHG�JXLGHOLQHV�RQ�FRQFHQWUDWLRQV�
RI�UDGLRQXFOLGHV�WKDW�PD\�EH�GLVFKDUJHG�WR�WKH�RQVLWH�VHWWOLQJ�EDVLQ���7KHVH�JXLGHOLQHV�DUH�
SUHVHQWHG�LQ�7DEOH�����

7KH�UDGLRDFWLYH�PDWHULDO�FRQWDPLQDWLRQ�LQ�WKH�FRQGHQVDWH�GHPLQHUDOL]HU�EDFNZDVK�ZLOO�EH�
FRQWDLQHG�RQ�WKH�SRZGHUHG�UHVLQ��VROXEOH�RU�VXVSHQGHG�UDGLRDFWLYH�PDWHULDO�DVVRFLDWHG�ZLWK�
WKH�ZDWHU�SKDVH�LV�QRW�H[SHFWHG���7KH�UHVLQ�DQG�WKH�ZDWHU�DUH�DQDO\]HG�VHSDUDWHO\�WKXV�
DOORZLQJ�IRU�D�GHWHUPLQDWLRQ�RI�WKH�DPRXQWV�UHWDLQHG�RQVLWH�LQ�WKH�6HWWOLQJ�%DVLQ��WKH�UHVLQ��
DQG�WKH�DPRXQWV�UHOHDVHG�WR�/DNH�(ULH�DV�DQ�HIIOXHQW��WKH�GHFDQW��

7KH�%57�UHFHLYHV�WKH�VSHQW�UHVLQ�IURP�WKH�&RQGHQVDWH�3ROLVKLQJ�6\VWHP���/RZ�OHYHO�
UDGLRDFWLYH�PDWHULDO�FRQWDPLQDWLRQ�RI�WKH�VSHQW�UHVLQ�LV�SHULRGLFDOO\�H[SHFWHG�GXH�WR�PLQRU�
OHDNV�LQ�WKH�VWHDP�JHQHUDWRUV�DQG�WKH�OHDFKLQJ�RI�UHVLGXDO�DFWLYLW\�LQ�WKH�VHFRQGDU\�V\VWHP�

'XULQJ�SULPDU\�WR�VHFRQGDU\�OHDNDJH��DFWLYLW\�OHYHOV�ZLOO�EH�HOHYDWHG�DQG�W\SLFDOO\�DERYH�WKH�
OLPLWV�LPSRVHG�IRU�DFFHSWDEOH�GLVFKDUJH�WR�WKH�EDVLQ���8QGHU�WKHVH�FRQGLWLRQV��WKH�SRZGHUHG�
UHVLQV�DUH�UHWDLQHG�ZLWKLQ�WKH�SODQW�DQG�SURFHVVHG�DV�VROLG�UDGZDVWH�IRU�RIIVLWH�WUDQVSRUW�DQG�
GLVSRVDO�DW�D�OLFHQVHG�UDGLRDFWLYH�ZDVWH�GLVSRVDO�VLWH���,I�ZLWKLQ�WKH�FULWHULD�RI�7DEOH������WKH�
%57�PD\�EH�GLVFKDUJHG�WR�WKH�RQVLWH�VHWWOLQJ�EDVLQ�ZLWK�WKH�DSSURYDO�RI�WKH�0DQDJHU�± 6LWH�
&KHPLVWU\�
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����� %RUDWHG�:DWHU�6WRUDJH�7DQN

7KH�%RUDWHG�:DWHU�6WRUDJH�7DQN��%:67��LV�DQ�XQSURWHFWHG�RXWGRRU�OLTXLG�VWRUDJH�WDQN�DQG�
WKHUHIRUH�LV�SDUW�WKH�([SORVLYH�*DV�DQG�6WRUDJH�7DQN�5DGLRDFWLYLW\�0RQLWRULQJ�3URJUDP��76�
�������E DV�LPSOHPHQWHG�E\�750��������

7KH�TXDQWLW\�RI�UDGLRDFWLYH�PDWHULDO�VWRUHG�LQ�WKH�%:67�VKDOO�EH�OLPLWHG�WR�HQVXUH�WKDW�DQ�
XQFRQWUROOHG�UHOHDVH�RI�WKH�WDQN�FRQWHQWV�ZRXOG�UHVXOW�LQ�FRQFHQWUDWLRQV�OHVV�WKDQ�WKH�OLPLWV�RI�
���&)5�����$SSHQGL[�%��7DEOH����&ROXPQ���DW�WKH�QHDUHVW�SRWDEOH�ZDWHU�VXSSO\�DQG�WKH�
QHDUHVW�VXUIDFH�ZDWHU�VXSSO\�LQ�DQ�XQUHVWULFWHG�DUHD�

7KH�FRQFHQWUDWLRQ�RI�UDGLRQXFOLGHV�LQ�WKH�%:67�VKDOO�EH�GHWHUPLQHG�WR�EH�ZLWKLQ�WKH�
DSSOLFDEOH�OLPLWV�E\�DQDO\]LQJ�D�UHSUHVHQWDWLYH�VDPSOH�RI�WKH�WDQN�FRQWHQWV�DW�OHDVW�RQFH�SHU���
GD\V�ZKHQ�UDGLRDFWLYH�PDWHULDOV�DUH�EHLQJ�DGGHG�WR�WKH�WDQN���

7KH�PHWKRG�IRU�OLPLWLQJ�WKH�%:67�UDGLRQXFOLGH�FRQFHQWUDWLRQ�WR�PHHW�WKH�FULWHULD�DERYH�LV�
GHVFULEHG�EHORZ�

�� 'HWHUPLQH�WKH�OLPLWLQJ�IUDFWLRQ�RI�HDFK�UDGLRQXFOLGH�SUHVHQW�LQ�D�OLTXLG�VDPSOH�IURP�
WKH�WDQN���7KLV�LV�WKH�VDPSOH�FRQFHQWUDWLRQ LQ��&L�PO GLYLGHG�E\�WKH�OLPLWLQJ�DFWLYLW\�
IURP�7DEOH�����

�� 6XP�WKH�OLPLWLQJ�IUDFWLRQV�RI�HDFK�UDGLRQXFOLGH�LQ�WKH�VDPSOH���7KLV�VXP�VKRXOG�EH�
OHVV�WKDQ�RQH�����WR�PHHW�WKH�OLPLWLQJ�FULWHULD�IRU�RIIVLWH�GRVH�UDWHV�YLD�WKH�OLTXLG�
SDWKZD\��

,I�WKH�VXP�RI�WKH�OLPLWLQJ�IUDFWLRQV�RI�UDGLRQXFOLGHV�LQ�WKH�%:67�LV�HTXDO�WR�RU�
H[FHHGV�RQH������WKHQ�VXVSHQG�DOO�DGGLWLRQV�RI�UDGLRDFWLYH�PDWHULDO�WR�WKH�WDQN��UHGXFH�
WDQN�FRQWHQWV�WR�ZLWKLQ�WKH�OLPLWV��DQG�GHVFULEH�WKH�HYHQWV�OHDGLQJ�WR�WKLV�FRQGLWLRQ�LQ�
WKH�QH[W�5DGLRDFWLYH�(IIOXHQW 5HOHDVH�5HSRUW� �750�������UHTXLUHPHQWV�

7KH�YDOXHV�LQ�7DEOH�����ZHUH�FDOFXODWHG�VSHFLILFDOO\�IRU�WKH�%:67���
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��� /,48,'�())/8(17�021,725�6(732,176

����� &RQFHQWUDWLRQ�/LPLWV

7KH�FRQFHQWUDWLRQV�RI�UDGLRDFWLYH�PDWHULDO�UHOHDVHG�LQ�OLTXLG�HIIOXHQWV�WR�815(675,&7('�
$5($6�VKDOO�EH�OLPLWHG�WR�WKH�FRQFHQWUDWLRQV�VSHFLILHG�LQ����&)5�3DUW���������IRU�
UDGLRQXFOLGHV�RWKHU�WKDQ�GLVVROYHG�RU�HQWUDLQHG�QREOH�JDVHV���)RU�GLVVROYHG�RU�HQWUDLQHG�QREOH�
JDVHV��WKH�FRQFHQWUDWLRQ�VKDOO�EH�OLPLWHG�WR����(��� �&L�PO���,I�WKH�FRQFHQWUDWLRQ�RI�
UDGLRDFWLYH�PDWHULDO�UHOHDVHG�LQ�OLTXLG�HIIOXHQWV�WR�815(675,&7('�$5($6�H[FHHGV�WKHVH�
OLPLWV��WKHQ�ZLWKRXW�GHOD\�UHVWRUH�WKH�FRQFHQWUDWLRQV�WR�ZLWKLQ�WKHVH�OLPLWV�

7KLV�OLPLWDWLRQ�SURYLGHV�DGGLWLRQDO�DVVXUDQFH�WKDW�WKH�OHYHOV�RI�UDGLRDFWLYH�PDWHULDO�LQ�ERGLHV�
RI�ZDWHU�RXWVLGH�WKH�VLWH�VKRXOG�QRW�UHVXOW�LQ�H[SRVXUHV�H[FHHGLQJ�WKH�6HFWLRQ�,,�$�GHVLJQ�
REMHFWLYH�RI�$SSHQGL[�,�����&)5�3DUW�����WR�DQ�LQGLYLGXDO��DQG�WKH�OLPLWV�RI��� &)5�3DUW�
��������WR�WKH�SRSXODWLRQ�

7KH�FRQFHQWUDWLRQ�OLPLW�IRU�QREOH�JDVHV�LV�EDVHG�XSRQ�WKH�DVVXPSWLRQ�WKDW�;H�����LV�WKH�
FRQWUROOLQJ�UDGLRLVRWRSH�DQG�LWV�(IIOXHQW�&RQFHQWUDWLRQ LQ�DLU��VXEPHUVLRQ��ZDV�FRQYHUWHG�WR�
DQ�HTXLYDOHQW�FRQFHQWUDWLRQ�LQ�ZDWHU�XVLQJ�WKH�PHWKRGV�GHVFULEHG�LQ�,QWHUQDWLRQDO�
&RPPLVVLRQ�RQ�5DGLRORJLFDO�3URWHFWLRQ��,&53��3XEOLFDWLRQ�����

����� %DVLF�6HWSRLQW�(TXDWLRQ

'XULQJ�WKH�UHOHDVH�RI�OLTXLG�UDGLRDFWLYH�HIIOXHQWV��UDGLDWLRQ�PRQLWRU�VHWSRLQWV�VKDOO�EH�
HVWDEOLVKHG�WR�DODUP�DQG�WULS�SULRU�WR�H[FHHGLQJ�WKH�OLPLWV�VSHFLILHG�DERYH���7R�PHHW�WKLV�
UHTXLUHPHQW��WKH�DODUP�WULS�VHWSRLQW�IRU�OLTXLG�HIIOXHQW�PRQLWRUV�PHDVXULQJ�WKH�UDGLRDFWLYLW\�
FRQFHQWUDWLRQ�SULRU�WR�GLOXWLRQ�LV�GHULYHG�LQ�6HFWLRQ �������

����� /LTXLG�5DGZDVWH�(IIOXHQW�/LQH�0RQLWRU�6HWSRLQW�&DOFXODWLRQV��5(�����$�	�%��5(�����$�	�
%�

7KH�/LTXLG�5DGZDVWH�(IIOXHQW�/LQH�0RQLWRUV�SURYLGH�DODUP�DQG�DXWRPDWLF�WHUPLQDWLRQ�RI�
UHOHDVHV�SULRU�WR�H[FHHGLQJ�WKH�(IIOXHQW�&RQFHQWUDWLRQV��(&��RI��� &)5 ��������DW�WKH�
815(675,&7('�$5($���$V�UHTXLUHG�E\�7DEOH ����DQG�DV�GLVFXVVHG�LQ�6HFWLRQ �������D�
VDPSOH�RI�WKH�OLTXLG�UDGZDVWH�WR�EH�GLVFKDUJHG�LV�FROOHFWHG�DQG�DQDO\]HG�E\�JDPPD�
VSHFWURVFRS\�WR�LGHQWLI\�SULQFLSDO�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV���$�PD[LPXP�UHOHDVH�UDWH�
IURP�WKH�WDQN�LV�GHWHUPLQHG�IRU�WKH�UHOHDVH�EDVHG�RQ�WKH�UDGLRQXFOLGH�FRQFHQWUDWLRQV�DQG�WKH�
DYDLODEOH�GLOXWLRQ�IORZ�UDWH��

7KH�PD[LPXP�UHOHDVH�UDWH�LV�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�UDWLR�RI�WKH�UDGLRQXFOLGH�
FRQFHQWUDWLRQV�WR�WKHLU�(&�YDOXHV���7KLV�UDWLR�RI�PHDVXUHG�FRQFHQWUDWLRQ�WR�(&�YDOXHV�LV�
UHIHUUHG�WR�DV�WKH�(&�IUDFWLRQ��(&)��DQG�LV�FDOFXODWHG�E\�WKH�HTXDWLRQ��

(&)
&

(&L

L

L

�����
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ZKHUH�

(&)  VXP�RI�WKH�IUDFWLRQV�RI�WKH�XQUHVWULFWHG�DUHD�(&�IRU�D�PL[WXUH�RI�
UDGLRQXFOLGHV�

&L  FRQFHQWUDWLRQ�RI�HDFK�UDGLRQXFOLGH�L�PHDVXUHG�LQ�WDQN�SULRU�WR�UHOHDVH�
��&L�PO���DQG�

(&L  XQUHVWULFWHG�DUHD�(&�� &L�PO��IRU�HDFK�UDGLRQXFOLGH�L�IURP��� &)5�
3DUW ����������)RU�GLVVROYHG�DQG�HQWUDLQHG�QREOH�JDVHV�DQ�(&�YDOXH�RI�
���(�����&L�PO�VKDOO�EH�XVHG��

%DVHG�RQ�WKH�(&)��WKH�PLQLPXP�GLOXWLRQ�IDFWRU��0')��IRU�WKH�FRQGXFW�RI�WKH�UHOHDVH�LV�
HVWDEOLVKHG�DW������WLPHV�ODUJHU�WKDQ�DFWXDOO\�UHTXLUHG���7KLV�VDIHW\�IDFWRU��6)��SURYLGHV�
FRQVHUYDWLVP��DFFRXQWLQJ�IRU�YDULDWLRQV�LQ�PRQLWRU�UHVSRQVH�DQG�IORZ�UDWHV�DQG�DOVR�IRU�WKH�
SUHVHQFH�RI�UDGLRQXFOLGHV�WKDW�PD\�QRW�EH�GHWHFWHG�E\�WKH�PRQLWRUV��L�H���QRQ�JDPPD�
HPLWWHUV����7KH�IROORZLQJ�HTXDWLRQ�LV�XVHG�IRU�FDOFXODWLQJ�WKH�UHTXLUHG�PLQLPXP�GLOXWLRQ�
IDFWRU��

0')� �(&)�6) �����

ZKHUH�

0')  PLQLPXP�UHTXLUHG�GLOXWLRQ�IDFWRU�

6)  ����DGPLQLVWUDWLYH�VDIHW\�IDFWRU���

7KH�PD[LPXP�UHOHDVH�UDWH�IURP�WKH�WDQN�LV�WKHQ�FDOFXODWHG�E\�GLYLGLQJ�WKH�DYDLODEOH�GLOXWLRQ�
IORZ�UDWH��$')��DW�WKH�&ROOHFWLRQ�%R[�E\�WKH�0')�DV�FDOFXODWHG�E\�HTXDWLRQ�������

0$;�55�� �������$')�0')� �����

ZKHUH�

0$;�55  PD[LPXP�DOORZDEOH�UHOHDVH�UDWH��JDO�PLQ���

���  DGPLQLVWUDWLYH�FRQVHUYDWLVP�IDFWRU��DQG

$')  DYDLODEOH�GLOXWLRQ�IORZ�UDWH�DW�WKH�&ROOHFWLRQ�%R[�DV�PHDVXUHG�E\�
&RPSXWHU�3RLQW�)�����JDO�PLQ��

127(� (TXDWLRQV�������DQG�������DUH�YDOLG�RQO\�IRU�(&)�!����)RU�(&)�����WKH�ZDVWH�WDQN�
FRQFHQWUDWLRQ�LV�EHORZ�WKH�OLPLWV�RI����&)5�3DUW���������ZLWKRXW�GLOXWLRQ��DQG�0$;�
55�PD\�WDNH�RQ�DQ\�YDOXH�ZLWKLQ�GLVFKDUJH�SXPS�FDSDFLW\�

,I�0$;�55�LV�JUHDWHU�WKDQ�WKH�PD[LPXP�GLVFKDUJH�SXPS�FDSDFLW\��WKHQ�WKH�SXPS�FDSDFLW\�
VKRXOG�EH�XVHG�LQ�HVWDEOLVKLQJ�WKH�DFWXDO�UHOHDVH�UDWH��55��IRU�WKH�UDGZDVWH�GLVFKDUJH���)RU�
UHOHDVHV�IURP�WKH�0LVFHOODQHRXV�:DVWH�0RQLWRU�7DQN�DQG�'HWHUJHQW�:DVWH�'UDLQ�7DQN��WKH�
GLVFKDUJH�SXPS�FDSDFLW\�LV�����JSP��IRU�WKH�&OHDQ�:DVWH�0RQLWRU�7DQN��WKLV�YDOXH�LV�����
JSP�

6LQFH�WKH�DFWXDO�UHOHDVH�UDWH�IURP�WKH�WDQN�LV�GHULYHG�VXFK�WKDW����&)5���������OLPLWV�ZLOO�QRW�
EH�H[FHHGHG�JLYHQ�WKH�UDGLRQXFOLGH�FRQFHQWUDWLRQ�LQ�WKH�WDQN�DQG�WKH�DYDLODEOH�GLOXWLRQ�IORZ��
VHWSRLQWV�PXVW�EH�HVWDEOLVKHG�WR�HQVXUH�
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�� UDGLRQXFOLGH�FRQFHQWUDWLRQ�UHOHDVHG�IURP�WKH�WDQN�GRHV�QRW�LQFUHDVH�DERYH�WKH�
FRQFHQWUDWLRQ�GHWHFWHG�LQ�WKH�VDPSOH�

�� DYDLODEOH�GLOXWLRQ�IORZ�GRHV�QRW�GHFUHDVH��DQG

�� DFWXDO�UHOHDVH�UDWH�IURP�WKH�WDQN�GRHV�QRW�LQFUHDVH�DERYH�WKH�FDOFXODWHG�YDOXH�

7KH�VHWSRLQWV�IRU�WKH�SUHGLOXWLRQ�UDGLDWLRQ�PRQLWRU��5(������$�	�%��RU�5(������$�	�%��DUH�
GHWHUPLQHG�DV�IROORZV�

$OHUW�$ODUP�63� �>���5�� �&L �6(1L�@���%NJ �����

+LJK�$ODUP�63� �>���5�� �&L �6(1L�@���%NJ �����

ZKHUH�

63  VHWSRLQW�RI�WKH�UDGLDWLRQ�PRQLWRU��FSP��

&L  FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�L�DV�PHDVXUHG�E\�JDPPD�VSHFWURVFRS\�
��&L�PO��

6(1L  PRQLWRU�VHQVLWLYLW\�IRU�UDGLRQXFOLGH�L�EDVHG�RQ�FDOLEUDWLRQ�FXUYH��FSP�SHU�

�&L�PO��

%NJ  EDFNJURXQG�UHDGLQJ�RI�WKH�UDGLDWLRQ�PRQLWRU��FSP���DQG

5�  0$;�55���DFWXDO�UHOHDVH�UDWH�

7KH�&V�����VHQVLWLYLW\�PD\�EH�XVHG�LQ�OLHX�RI�WKH�VHQVLWLYLW\�YDOXHV�IRU�LQGLYLGXDO�
UDGLRQXFOLGHV���7KH�&V�����VHQVLWLYLW\�SURYLGHV�D�UHDVRQDEO\�FRQVHUYDWLYH�PRQLWRU�UHVSRQVH�
FRUUHODWLRQ�IRU�UDGLRQXFOLGHV�RI�LQWHUHVW�LQ�UHDFWRU�HIIOXHQWV���&RXSOHG�ZLWK�WKH�VDIHW\�IDFWRU�
6)�LQ�HTXDWLRQ��������WKLV�DVVXPSWLRQ�VLPSOLILHV�WKH�HYDOXDWLRQ�ZLWKRXW�LQYDOLGDWLQJ�WKH�
RYHUDOO�FRQVHUYDWLVP�RI�WKH�VHWSRLQW�GHWHUPLQDWLRQ�

7KH�KLJK�IORZ�VHWSRLQW�VKRXOG�EH�VHW�HTXDO�WR�WKH�0$;�55�FDOFXODWHG�LQ�HTXDWLRQ�������RU�
GLVFKDUJH�SXPS�FDSDFLW\��ZKLFKHYHU�LV�VPDOOHU����7KH�ORZ�IORZ�VHWSRLQW�IRU�GLOXWLRQ�IORZ�UDWH�
VKRXOG�EH�VHW�DW�����WLPHV�WKH�DYDLODEOH�GLOXWLRQ�IORZ�UDWH�
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����� 6WRUP�6HZHU�'UDLQ�0RQLWRU��5(������

7KH�VHWSRLQW�IRU�WKH�66'�UDGLDWLRQ�PRQLWRU��5(�������VKDOO�EH�HVWDEOLVKHG�WR�HQVXUH�WKH�
FRQFHQWUDWLRQ�LQ�WKH�HIIOXHQW�GRHV�QRW�H[FHHG�WKH�OLPLWV�RI����&)5�����������7KH�66'�LV�QRW�
QRUPDOO\�UDGLRDFWLYHO\�FRQWDPLQDWHG�E\�RWKHU�WKDQ�QDWXUDOO\�RFFXUULQJ�UDGLRQXFOLGHV���
7KHUHIRUH��WKH�VHWSRLQW�IRU�WKLV�PRQLWRU�KDV�EHHQ�HVWDEOLVKHG�DW�D�SUDFWLFDO�OHYHO�WR�SURYLGH�DQ�
HDUO\�LQGLFDWLRQ�RI�DQ\�DEQRUPDO�FRQGLWLRQV�ZLWKRXW�FDXVLQJ�VSXULRXV�DODUP�GXH�WR�
IOXFWXDWLRQV�LQ�EDFNJURXQG���

6LQFH�GLVFKDUJH�LV�WR�WKH�7UDLQLQJ�&HQWHU�3RQG��H[FHHGLQJ�WKH�5(������VHWSRLQW�GRHV�QRW�
QHFHVVDULO\�PHDQ�6HFWLRQ ������FRQFHQWUDWLRQ�OLPLWV�KDYH EHHQ�H[FHHGHG�DW�815(675,&7('�
$5($6���7KH�YHULILFDWLRQ�RI�FRPSOLDQFH�ZLWK�WKH�OLPLWV�RQ�FRQFHQWUDWLRQ�VKRXOG�EH�EDVHG�RQ�
DFWXDO�VDPSOHV�RI�WKH�HIIOXHQW�IURP�WKH�SRQG�WR�WKH�7RXVVDLQW�5LYHU DQG�/DNH�(ULH����5HIHU�WR�
6HFWLRQ ���������

����� $ODUP�6HWSRLQWV IRU�WKH�1RQ�5HTXLUHG�5DGLDWLRQ�0RQLWRUV

D� &RPSRQHQW�&RROLQJ�:DWHU�6\VWHP��&&:6���5(������	������

7KH�PRQLWRUV�5(������DQG������SURYLGH�LQGLFDWLRQ�RI�D�EUHDFK�LQ�WKH�&&:6�
LQWHJULW\�WKDW�ZRXOG�DOORZ�UHDFWRU�FRRODQW�ZDWHU�WR�HQWHU�DQG�FRQWDPLQDWH�WKH�V\VWHP���
7KHUHIRUH��WKH�DODUP�VHWSRLQW�LV�HVWDEOLVKHG�WR�SUHYHQW�LQFXUULQJ�D�VSXULRXV�DODUP�GXH�
WR�EDFNJURXQG�IOXFWXDWLRQV��7KH�VHWSRLQW�LV�FRQWUROOHG�LQ�DFFRUGDQFH�ZLWK�WKH�
5DGLDWLRQ�0RQLWRU�6HWSRLQW�0DQXDO�

E� 6HUYLFH�:DWHU�6\VWHP��6:6���5(������

1R�UDGLRDFWLYH�PDWHULDO�LV�H[SHFWHG�WR�EH�FRQWDLQHG�ZLWKLQ�WKH�6:6�GXULQJ�QRUPDO�
RSHUDWLRQV���7KHUHIRUH��WKH�KLJK�DODUP�VHWSRLQW�LV�HVWDEOLVKHG�WR�SUHYHQW�LQFXUULQJ�D�
VSXULRXV�DODUP�GXH�WR�EDFNJURXQG�IOXFWXDWLRQV���7KH�VHWSRLQW�LV�FRQWUROOHG�LQ�
DFFRUGDQFH�ZLWK�WKH�5DGLDWLRQ�0RQLWRU�6HWSRLQW�0DQXDO�

F� ,QWDNH�)RUHED\�0RQLWRU��5(������

7KH�KLJK�DODUP�VHWSRLQW�LV�HVWDEOLVKHG�WR�SUHYHQW�LQFXUULQJ�D�VSXULRXV�DODUP�GXH�WR�
EDFNJURXQG�IOXFWXDWLRQV���$OWKRXJK�KLJKO\�XQOLNHO\��D�YHULILHG�DODUP�IURP�WKLV�V\VWHP�
ZRXOG�LQGLFDWH�D�SRVVLEOH�FRQWDPLQDWLRQ�RI�WKH�VWDWLRQ�LQWDNH�ZDWHU���7KH�VHWSRLQW�LV�
FRQWUROOHG�LQ�DFFRUGDQFH�ZLWK�WKH�5DGLDWLRQ�0RQLWRU�6HWSRLQW�0DQXDO�
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����� $ODUP�5HVSRQVH�� (YDOXDWLQJ�$FWXDO�5HOHDVH�&RQGLWLRQV

/LTXLG�UHOHDVH�UDWHV�DUH�FRQWUROOHG�DQG�DODUP�VHWSRLQWV�DUH�HVWDEOLVKHG�WR�HQVXUH�WKDW�UHOHDVHV�
GR�QRW�H[FHHG�WKH�FRQFHQWUDWLRQ�OLPLWV�RI�6HFWLRQ��������L�H������&)5����(&V�DW�WKH�GLVFKDUJH�
WR�/DNH�(ULH����+RZHYHU��LI�DQ\�RI�WKH�PRQLWRUV��5(������$�	�%��5(������$�	�%��RU�
5(�������DODUP�GXULQJ�D�OLTXLG�UHOHDVH��LW�EHFRPHV�QHFHVVDU\�WR�UH�HYDOXDWH�WKH�UHOHDVH�
FRQGLWLRQV�WR�GHWHUPLQH�FRPSOLDQFH�ZLWK�WKH�OLPLWV���$IWHU�DQ�DODUP��WKH�IROORZLQJ�DFWXDO�
UHOHDVH�FRQGLWLRQV�VKRXOG�EH�GHWHUPLQHG��

� YHULI\�UDGLDWLRQ PRQLWRU�DODUP�VHWSRLQW�WR�HQVXUH�FRQVLVWHQF\�ZLWK�WKH�VHWSRLQW�
HYDOXDWLRQ�IRU�WKH�UHOHDVH�

� UH�VDPSOH�DQG�UH�DQDO\]H�WKH�VRXUFH�RI�WKH�UHOHDVH�

� UH�GHWHUPLQH�WKH�UHOHDVH�UDWH�DQG�WKH�GLOXWLRQ�ZDWHU�IORZ��

%DVHG�RQ�DYDLODEOH�GDWD��WKH�IROORZLQJ�HTXDWLRQ�PD\�EH�XVHG�IRU�HYDOXDWLQJ�WKH�DFWXDO�UHOHDVH�
FRQGLWLRQV���

&

(&

55

') 55
L

L

 � �����

ZKHUH�

&L  PHDVXUHG�FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�L�LQ�WKH�HIIOXHQW�VWUHDP�SULRU�WR�

GLOXWLRQ���&L�PO��

(&L  WKH�(IIOXHQW�&RQFHQWUDWLRQ�IRU�UDGLRQXFOLGH�L�IURP�$SSHQGL[ %��7DEOH�,,��

&ROXPQ���RI����&)5����RU����(�����&L�PO�IRU�GLVVROYHG�RU�HQWUDLQHG�QREOH�
JDVHV���&L�PO��

55  DFWXDO�UHOHDVH�UDWH�RI�WKH�OLTXLG�HIIOXHQW�DW�WKH�WLPH�RI�WKH�DODUP��JDO�PLQ���
DQG

')  DFWXDO�GLOXWLRQ�ZDWHU�IORZ�DW�WKH�WLPH�RI�WKH�UHOHDVH�DODUP��JDO�PLQ��

,I�WKH�YDOXH�FDOFXODWHG�E\�HTXDWLRQ�����LV�OHVV�WKDQ�RU�HTXDO�WR����WKHQ�WKH�UHOHDVH�GLG�QRW�
H[FHHG�WKH�OLPLWV�RI����&)5���������
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��� /,48,'�())/8(17�'26(�&$/&8/$7,21�� ���&)5���

����� 'RVH�/LPLWV�WR�0(0%(56�2)�7+(�38%/,&

7KH�OLPLWV�IRU�GRVH�RU�GRVH�FRPPLWPHQW�WR�0(0%(56�2)�7+(�38%/,&�IURP�UDGLRDFWLYH�
PDWHULDOV�LQ�OLTXLG�HIIOXHQWV�IURP�'DYLV�%HVVH�DUH�

� GXULQJ�DQ\�FDOHQGDU�TXDUWHU�
� ����PUHP�WR�WRWDO�ERG\
� ����PUHP�WR�DQ\�RUJDQ

� GXULQJ�DQ\�FDOHQGDU�\HDU�
� ����PUHP�WR�WRWDO�ERG\
� �����PUHP�WR�DQ\�RUJDQ

:LWK�WKH�FDOFXODWHG�GRVH�IURP�WKH�UHOHDVH�RI�UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG�HIIOXHQWV�
H[FHHGLQJ�DQ\�RI�WKH�DERYH�OLPLWV��SUHSDUH�DQG�VXEPLW�WR�WKH�&RPPLVVLRQ�ZLWKLQ��� GD\V��
SXUVXDQW�WR�6HFWLRQ������D /LFHQVHH�(YHQW 5HSRUW�WKDW�LGHQWLILHV�WKH�FDXVH�V��IRU�H[FHHGLQJ�WKH�
OLPLW�V��DQG�GHILQHV�WKH�FRUUHFWLYH�DFWLRQV�WKDW�KDYH�EHHQ�WDNHQ�WR�UHGXFH�WKH�UHOHDVHV�DQG�WKH�
SURSRVHG�FRUUHFWLYH�DFWLRQV�WR�EH�WDNHQ�WR�DVVXUH�WKDW�VXEVHTXHQW�UHOHDVHV ZLOO�EH�LQ�
FRPSOLDQFH�ZLWK�WKH�DERYH�OLPLWV���

&XPXODWLYH�GRVH�FRQWULEXWLRQV�IURP�OLTXLG�HIIOXHQWV�IRU�WKH�FXUUHQW�FDOHQGDU�TXDUWHU�DQG�WKH�
FXUUHQW�FDOHQGDU�\HDU�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG�
SDUDPHWHUV�LQ�WKH�2'&0�DW�OHDVW�RQFH�SHU����GD\V�

7KLV�UHTXLUHPHQW�LV�SURYLGHG�WR�LPSOHPHQW�WKH�UHTXLUHPHQWV�RI�6HFWLRQV�,,�$��,,,�$�DQG�,9�$�
RI�$SSHQGL[�,�����&)5�3DUW����

7KLV�DFWLRQ�SURYLGHV�WKH�UHTXLUHG�RSHUDWLQJ�IOH[LELOLW\�DQG�DW�WKH�VDPH�WLPH�LPSOHPHQWV�WKH�
JXLGHV�VHW�IRUWK�LQ 6HFWLRQ�,9�$�RI�$SSHQGL[�,�����&)5�3DUW����WR�DVVXUH�WKDW�WKH�UHOHDVHV�RI�
UDGLRDFWLYH�PDWHULDO�LQ�OLTXLG�HIIOXHQWV�ZLOO�EH�NHSW��DV�ORZ�DV�LV�UHDVRQDEO\�DFKLHYDEOH��

127(� )RU�IUHVK�ZDWHU�VLWHV�ZLWK�GULQNLQJ�ZDWHU�VXSSOLHV�ZKLFK�FDQ�EH�SRWHQWLDOO\�DIIHFWHG�
E\�SODQW�RSHUDWLRQV��WKHUH�LV�UHDVRQDEOH�DVVXUDQFH�WKDW�WKH�RSHUDWLRQ�RI�WKH�IDFLOLW\�
ZLOO�QRW�UHVXOW�LQ�UDGLRQXFOLGH�FRQFHQWUDWLRQV�LQ�WKH�ILQLVKHG�GULQNLQJ�ZDWHU�WKDW�DUH�LQ�
H[FHVV�RI�WKH�UHTXLUHPHQWV�RI����&)5�������7KH�GRVH�FDOFXODWLRQV�LQ�WKH�2'&0
LPSOHPHQW�WKH�UHTXLUHPHQWV�RI�6HFWLRQ�,,,�$�RI�$SSHQGL[�,���� &)5�3DUW������
&RQIRUPDQFH�ZLWK�WKH�JXLGHV�RI�$SSHQGL[�,�LV�WR�EH�VKRZQ�E\�FDOFXODWLRQDO�
SURFHGXUHV�EDVHG�RQ�PRGHOV�DQG�GDWD�VXFK�WKDW�WKH�DFWXDO�H[SRVXUH�RI�DQ�LQGLYLGXDO�
WKURXJK�DSSURSULDWH�SDWKZD\V�LV�XQOLNHO\�WR�EH�VXEVWDQWLDOO\�XQGHUHVWLPDWHG���7KH�
HTXDWLRQV�VSHFLILHG�LQ�WKH�2'&0�IRU�FDOFXODWLQJ�WKH�GRVHV�GXH�WR�WKH�DFWXDO�UHOHDVH�
UDWHV�RI�UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG�HIIOXHQWV�DUH�FRQVLVWHQW�ZLWK�WKH�PHWKRGRORJ\�
SURYLGHG�LQ�5HJXODWRU\�*XLGH���������&DOFXODWLRQ�RI�$QQXDO�'RVHV�WR�0DQ�IURP�
5RXWLQH�5HOHDVHV�RI�5HDFWRU�(IIOXHQWV�IRU�WKH�3XUSRVH�RI�(YDOXDWLQJ�&RPSOLDQFH�
ZLWK����&)5�3DUW�����$SSHQGL[�,���5HYLVLRQ����2FWREHU������
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����� 0(0%(5�2)�7+(�38%/,&�'26(�� /LTXLG�(IIOXHQWV

7KH�FDOFXODWLRQ�RI�WKH�SRWHQWLDO�GRVHV�WR�0(0%(56�2)�7+(�38%/,&�LV�D�IXQFWLRQ�RI�WKH�
UDGLRDFWLYH�PDWHULDO�UHOHDVHV�WR�WKH�ODNH��WKH�VXEVHTXHQW�WUDQVSRUW�DQG�GLOXWLRQ�LQ�WKH�H[SRVXUH�
SDWKZD\V��DQG�WKH�UHVXOWDQW�LQGLYLGXDO�XSWDNH���$W�'DYLV�%HVVH��WKH�FRPELQHG�ILVK�
FRQVXPSWLRQ�DQG�GULQNLQJ�ZDWHU�SDWKZD\�KDV�EHHQ�PRGHOHG�WR�SURYLGH�D�FRQVHUYDWLYH�GRVH�
DVVHVVPHQW�IRU�H[SRVXUHV�WR�0(0%(56�2)�7+(�38%/,&���)RU�WKH�ILVK�SDWKZD\��LW�KDV�EHHQ�
FRQVHUYDWLYHO\�DVVXPHG WKDW�WKH�PD[LPXP�H[SRVHG�LQGLYLGXDO�FRQVXPHV����NJ�SHU�\HDU�RI�
ILVK�WDNHQ�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�'DYLV�%HVVH�GLVFKDUJH�WR�WKH�ODNH���)RU�WKH�
GULQNLQJ�ZDWHU�SDWKZD\��WKH�FRQVHUYDWLYH�PRGHOLQJ�LV�EDVHG�RQ�DQ�LQGLYLGXDO�GULQNLQJ�����
OLWHUV�SHU�\HDU RI�ZDWHU�IURP�WKH�&DUUROO�7RZQVKLS�:DWHU�,QWDNH�ORFDWHG�����PLOHV�WR�WKH�1:�
RI�WKH�VLWH�GLVFKDUJH���

7KH�HTXDWLRQ�IRU�DVVHVVLQJ�WKH�PD[LPXP�SRWHQWLDO�GRVH�WR�0(0%(56�2)�7+(�38%/,&�
IURP�OLTXLG�UDGZDVWH�UHOHDVHV�IURP�'DYLV�%HVVH�LV�

'
( 92/

') =
& $R L LR

��� ��� 


 �  � �����

ZKHUH�

'R  GRVH�RU�GRVH�FRPPLWPHQW�WR�RUJDQ��R��LQFOXGLQJ�WRWDO�ERG\��PUHP��

$LR  VLWH�VSHFLILF�LQJHVWLRQ�GRVH�FRPPLWPHQW�IDFWRU�WR�WKH�WRWDO�ERG\�RU�DQ\�RUJDQ�
�R��IRU�UDGLRQXFOLGH��L��JLYHQ�LQ�7DEOH �����PUHP�KU�SHU��&L�PO��

&L  DYHUDJH�FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�L�LQ�XQGLOXWHG�OLTXLG��HIIOXHQW�
UHSUHVHQWDWLYH�RI�WKH�YROXPH�92/���&L�PO��

92/  WRWDO�YROXPH�RI�XQGLOXWHG�OLTXLG�HIIOXHQW�UHOHDVHG��JDO��

')  DYHUDJH�GLOXWLRQ�ZDWHU�IORZ�UDWH�GXULQJ�UHOHDVH�SHULRG��JDO�PLQ���W\SLFDOO\�
�������JSP��

=  ����QHDU�ILHOG�GLOXWLRQ�IDFWRU�

����(���  ��KU����PLQ�

 1HDU�ILHOG�GLOXWLRQ�IDFWRU�DQG�GLOXWLRQ�WR�&DUUROO�7RZQVKLS ZDWHU�LQWDNH�LV�EDVHG�RQ�86$5�
6HFWLRQ ���������DQG�D�VWXG\�SHUIRUPHG�E\�6WRQH�	�:HEVWHU�IRU�7ROHGR�(GLVRQ�HQWLWOHG�³$TXDWLF�
'LOXWLRQ�)DFWRUV�ZLWKLQ����0LOHV�RI�WKH�'DYLV�%HVVH�8QLW���1XFOHDU�3RZHU�3ODQW´��-XQH������
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7KH�VLWH�VSHFLILF�LQJHVWLRQ�GRVH�GRVH�FRPPLWPHQW�IDFWRUV��$LR��UHSUHVHQW�D�FRPSRVLWH�GRVH�
IDFWRU�IRU�WKH�ILVK�DQG�GULQNLQJ�ZDWHU�SDWKZD\���7KH�VLWH�VSHFLILF�GRVH�IDFWRU LV�EDVHG�RQ�WKH�
15&
V�JHQHULF�PD[LPXP�LQGLYLGXDO�FRQVXPSWLRQ�UDWHV���9DOXHV�RI�$LR DUH�SUHVHQWHG�LQ�7DEOH�
������7KHVH�YDOXHV�ZHUH�GHULYHG�LQ�DFFRUGDQFH�ZLWK�WKH�JXLGDQFH�RI�185(*������XVLQJ�WKH�
IROORZLQJ�HTXDWLRQ�

$LR  ����(�����8: ��'Z ��8) �%)L��')L �����

ZKHUH�

8)  ���NJ�\U�DGXOW�ILVK�FRQVXPSWLRQ��

8:  ����OLWHUV�\U�DGXOW�ZDWHU�FRQVXPSWLRQ�

':  ����DGGLWLRQDO�GLOXWLRQ�IURP�WKH�QHDU�ILHOG�WR�WKH�&DUUROO�7RZQVKLS�ZDWHU�
LQWDNH��QHW�GLOXWLRQ�RI�������

%)L  ELRDFFXPXODWLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L��LQ�ILVK�IURP�7DEOH������S&L�NJ�
SHU�S&L����

')L  GRVH�FRQYHUVLRQ�IDFWRU�IRU�QXFOLGH��L��IRU�DGXOWV�LQ�RUJDQ �R��IURP�7DEOH�
(����RI�5HJXODWRU\�*XLGH������ DQG�7DEOH���RI�185(*����� �PUHP�S&L���
DQG

����(���  ��� �S&L��&L������ �PO�NJ� ��������KU�\U��

7KH�UDGLRQXFOLGHV�LQFOXGHG�LQ�WKH�SHULRGLF�GRVH�DVVHVVPHQW�UHTXLUHG�E\�6HFWLRQ�������DUH�
WKRVH�LGHQWLILHG�E\�JDPPD�VSHFWUDO�DQDO\VLV�RI�WKH�OLTXLG�ZDVWH�VDPSOHV�FROOHFWHG�DQG�
DQDO\]HG�SHU�WKH�UHTXLUHPHQWV�RI�7DEOH�������,Q�NHHSLQJ�ZLWK�WKH�185(*������JXLGDQFH��WKH�
DGXOW�DJH�JURXS�UHSUHVHQWV�WKH�PD[LPXP�H[SRVHG�LQGLYLGXDO�DJH�JURXS���(YDOXDWLRQ�RI�GRVHV�
IRU�RWKHU�DJH�JURXSV�LV�QRW�UHTXLUHG�IRU�GHPRQVWUDWLQJ�FRPSOLDQFH�ZLWK�WKH�GRVH�FULWHULD�RI�
6HFWLRQ���������7KH�GRVH�DQDO\VLV�IRU�UDGLRQXFOLGHV�UHTXLULQJ�UDGLRFKHPLFDO�DQDO\VLV�ZLOO�EH�
SHUIRUPHG�DIWHU�UHFHLSW�RI�UHVXOWV�RI�WKH�DQDO\VLV�RI�WKH�FRPSRVLWH�VDPSOHV���,Q�NHHSLQJ�ZLWK�
WKH�UHTXLUHG�DQDO\WLFDO�IUHTXHQFLHV�RI�7DEOH������WULWLXP�GRVH�DQDO\VHV�ZLOO�EH�SHUIRUPHG�DW�
OHDVW�PRQWKO\��6U�����6U����DQG�)H����GRVH�DQDO\VHV�ZLOO�EH�SHUIRUPHG�DW�OHDVW�TXDUWHUO\���

����� 6LPSOLILHG�/LTXLG�(IIOXHQW�'RVH�&DOFXODWLRQ

,Q�OLHX�RI�WKH�LQGLYLGXDO�UDGLRQXFOLGH�GRVH�DVVHVVPHQW�SUHVHQWHG�LQ�6HFWLRQ��������WKH�
IROORZLQJ�VLPSOLILHG�GRVH�FDOFXODWLRQ�PD\�EH�XVHG�IRU�GHPRQVWUDWLQJ�FRPSOLDQFH�ZLWK�WKH�
GRVH�OLPLWV�UHTXLUHG�E\�6HFWLRQ���������5DGLRQXFOLGHV�LQFOXGHG�LQ�WKLV�GRVH�FDOFXODWLRQ�VKRXOG�
EH�WKRVH�PHDVXUHG�LQ�WKH�JUDE�VDPSOH�RI�WKH�UHOHDVH��SULQFLSDO�JDPPD�HPLWWHUV�PHDVXUHG�E\�
JDPPD�VSHFWURVFRS\����+���VKRXOG�QRW�EH�LQFOXGHG�LQ�WKLV�DQDO\VLV���5HIHU�WR�$SSHQGL[�$�IRU�
WKH�GHULYDWLRQ�RI�WKLV�VLPSOLILHG�PHWKRG�
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7RWDO�%RG\

LWE &
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92/��(����
' ������

LPD[ &
')

92/��(����
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ZKHUH�

&L  DYHUDJH�FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�L�H[FOXGLQJ�+���LQ�XQGLOXWHG�OLTXLG�

HIIOXHQW�UHSUHVHQWDWLYH�RI�WKH�UHOHDVH�YROXPH���&L�PO��

92/  YROXPH�RI�OLTXLG�HIIOXHQW�UHOHDVHG��JDO��

')  DYHUDJH�GLOXWLRQ�ZDWHU�IORZ�UDWH�GXULQJ�UHOHDVH�SHULRG��JDO�PLQ��

'WE  FRQVHUYDWLYHO\�HYDOXDWHG�WRWDO�ERG\ GRVH��PUHP��

'PD[  FRQVHUYDWLYHO\�HYDOXDWHG�PD[LPXP�RUJDQ�GRVH��PUHP��

����(���  ��������KU�PLQ�������(�����PUHP�KU�SHU��&L�PO��&V�����WRWDO�ERG\�
GRVH�IDFWRU�IURP�7DEOH������������QHDU�ILHOG�GLOXWLRQ���DQG

����(���  ��������KU�PLQ�������(�����PUHP�KU�SHU��&L�PO��&V�����OLYHU�GRVH�
IDFWRU�IURP�7DEOH������������QHDU�ILHOG�GLOXWLRQ��

����� &RQWDPLQDWHG�7%6�66'�6\VWHP�� 'RVH�&DOFXODWLRQ

$OO�QRQ�QDWXUDOO\�RFFXUULQJ�UDGLRDFWLYLW\�UHOHDVHG�IURP�WKH�66'�PXVW�EH�LQFOXGHG�LQ�WKH�
HYDOXDWLRQ�RI�WKH�FXPXODWLYH�GRVH�WR�D�0(0%(5�2)�7+(�38%/,&���$OWKRXJK�WKH�
GLVFKDUJHV�DUH�YLD�WKH�7UDLQLQJ�&HQWHU�3RQG�WR�3RRO����DQG�WKHQ�WR�WKH�7RXVVDLQW�5LYHU�
�LQVWHDG�RI�GLUHFWO\�WR�/DNH�(ULH���WKH�PRGHOLQJ�RI�HTXDWLRQ�������UHPDLQV�UHDVRQDEO\�
FRQVHUYDWLYH�IRU�GHWHUPLQLQJ�D K\SRWKHWLFDO�PD[LPXP�LQGLYLGXDO�GRVH���7KH�IROORZLQJ�
DVVXPSWLRQV�VKRXOG�EH�DSSOLHG�IRU�WKH�GRVH�DVVHVVPHQW�RI�DQ\�UDGLRDFWLYH�PDWHULDO�UHOHDVHV�
IURP�WKH�66'�LQWR�WKH�7UDLQLQJ�&HQWHU�3RQG�DQG�VXEVHTXHQWO\�WR�WKH�7RXVVDLQW�5LYHU�

� ,I�QR�DGGLWLRQDO�FRQWUROV�DUH�WDNHQ��WKHQ�LW�VKRXOG�EH�DVVXPHG�WKDW�DQ\�UDGLRDFWLYH�
PDWHULDO�UHOHDVHG�WR�WKH�7UDLQLQJ�&HQWHU�3RQG�ZLOO�XOWLPDWHO\�EH�GLVFKDUJHG�WR�WKH�
ODNH�HQYLURQPHQW�

� ,I�DFWLRQV�DUH�WDNHQ�WR�OLPLW�DQ\�UHOHDVH��WKHQ�WKH�DVVHVVPHQW�RI�GRVH�VKRXOG�EH�PDGH�
EDVHG�RQ�DQ�HYDOXDWLRQ�RI�DFWXDO�UHOHDVHV��DQG

� 7KH�GLOXWLRQ�IORZ�VKRXOG�FRQVLGHU�DGGLWLRQDO�GLOXWLRQ�RI�WKH�66'�GLVFKDUJH�IURP�
RWKHU�VRXUFHV�LQWR�WKH�7UDLQLQJ�&HQWHU�3RQG�SULRU�WR�UHOHDVH�WR�WKH�ULYHU�
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��� /,48,'�())/8(17�'26(�352-(&7,216

���&)5������D�UHTXLUHV�OLFHQVHHV�WR�PDLQWDLQ�DQG�RSHUDWH�WKH�UDGZDVWH�V\VWHP�WR�HQVXUH�
UHOHDVHV�DUH�PDLQWDLQHG�$/$5$���7KLV�6HFWLRQ�LPSOHPHQWV�WKH�UHTXLUHPHQWV�RI����&)5�3DUW�
�����D��*HQHUDO�'HVLJQ�&ULWHULRQ����RI�$SSHQGL[�$�WR����&)5�3DUW����DQG�GHVLJQ�REMHFWLYH�
6HFWLRQ�,,�'�RI�$SSHQGL[�,�WR����&)5�3DUW������%DVHG�RQ�D�FRVW�DQDO\VLV�RI�WUHDWLQJ�OLTXLG�
UDGZDVWH��WKH�VSHFLILHG�OLPLWV�JRYHUQLQJ�WKH�XVH�RI�DSSURSULDWH�SRUWLRQV�RI�WKH�OLTXLG�UDGZDVWH�
WUHDWPHQW�V\VWHP�ZHUH VSHFLILHG�DV�WKH�GRVH�GHVLJQ�REMHFWLYHV�DV�VHW�IRUWK�LQ�6HFWLRQ�,,�$�RI�
$SSHQGL[�,�����&)5�3DUW�����IRU�OLTXLG�HIIOXHQWV���7KLV�UHTXLUHPHQW�LV�LPSOHPHQWHG�WKURXJK�
WKLV�2'&0�

7KH�OLTXLG�UDGLRDFWLYH�ZDVWH�SURFHVVLQJ�V\VWHP�VKDOO�EH�XVHG�WR�UHGXFH�WKH�UDGLRDFWLYH�
PDWHULDO�OHYHOV�LQ�WKH�OLTXLG�ZDVWH�SULRU�WR�UHOHDVH�ZKHQ�WKH�SURMHFWHG�GRVHV�LQ�DQ\����GD\�
SHULRG�ZRXOG�H[FHHG�

� �����PUHP�WR�WKH�WRWDO�ERG\��RU�

� �����PUHP�WR�DQ\�RUJDQ�

7KLV�GRVH�FULWHULD�IRU�SURFHVVLQJ�LV�HVWDEOLVKHG�DW�RQH�TXDUWHU�RI�WKH�GHVLJQ�REMHFWLYH�UDWH��L�H���
����RI���PUHP�\U�WRWDO�ERG\�DQG����PUHP�\U�DQ\�RUJDQ�RYHU�D����GD\�SURMHFWLRQ��

:LWK�UDGLRDFWLYH�OLTXLG�ZDVWH�EHLQJ�GLVFKDUJHG�ZLWKRXW�WUHDWPHQW�DQG�LQ�H[FHVV�RI�WKH�DERYH�
OLPLWV��SUHSDUH�DQG�VXEPLW�WR�WKH�&RPPLVVLRQ�ZLWKLQ����GD\V��SXUVXDQW�WR�6HFWLRQ������D�
/LFHQVHH�(YHQW 5HSRUW�WKDW�LQFOXGHV�WKH�IROORZLQJ�LQIRUPDWLRQ�

� H[SODQDWLRQ�RI�ZK\�OLTXLG�UDGZDVWH�ZDV�EHLQJ�GLVFKDUJHG�ZLWKRXW�WUHDWPHQW��
LGHQWLILFDWLRQ�RI�DQ\�QRQIXQFWLRQDO�HTXLSPHQW�RU�VXEV\VWHPV��DQG�WKH�UHDVRQ�IRU�WKH�
QRQIXQFWLRQDOLW\�

� DFWLRQ�V��WDNHQ�WR�UHVWRUH�WKH�QRQIXQFWLRQDO�HTXLSPHQW�WR�)81&7,21$/�VWDWXV��DQG

� VXPPDU\�GHVFULSWLRQ�RI�DFWLRQ�V��WDNHQ�WR�SUHYHQW�D�UHFXUUHQFH�

,Q�DQ\�PRQWK�LQ�ZKLFK�UDGLRDFWLYH�OLTXLG�HIIOXHQW�LV�EHLQJ�GLVFKDUJHG�ZLWKRXW�WUHDWPHQW��
GRVHV�GXH�WR�OLTXLG�UHOHDVHV�WR�815(675,&7('�$5($6�VKDOO�EH�SURMHFWHG�DW�OHDVW�RQFH�SHU�
���GD\V�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG�SDUDPHWHUV�LQ�WKH�2'&0�

7KH�IROORZLQJ�HTXDWLRQV�PD\�EH�XVHG�IRU�WKH�GRVH�SURMHFWLRQ�FDOFXODWLRQ�

'WES  �'WE ������G� ������

'PD[S  �'PD[ ������G� ������
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ZKHUH�

'WES  WKH����GD\�WRWDO�ERG\�GRVH�SURMHFWLRQ��PUHP��

'WE  WKH�FXPXODWLYH�WRWDO�ERG\�GRVH�IRU�FXUUHQW�FDOHQGDU�PRQWK�LQFOXGLQJ�UHOHDVH�
XQGHU�FRQVLGHUDWLRQ�DV�GHWHUPLQHG�E\�HTXDWLRQ�������RU���������PUHP��

'PD[S  WKH����GD\�PD[LPXP�RUJDQ�GRVH�SURMHFWLRQ��PUHP��

'PD[  WKH�PD[LPXP�RUJDQ�GRVH�IRU�FXUUHQW�FDOHQGDU�PRQWK�LQFOXGLQJ�UHOHDVH�XQGHU�
FRQVLGHUDWLRQ�DV�GHWHUPLQHG�E\�HTXDWLRQ�������RU���������PUHP��

G  WKH�QXPEHU�RI�GD\V�LQWR�FXUUHQW�PRQWK��DQG�

��  WKH�QXPEHU�RI�GD\V�LQ�SURMHFWLRQ�
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,167580(17
5(48,5('
&+$11(/6 $33/,&$%,/,7< $&7,21

�� *URVV�5DGLRDFWLYLW\�0RQLWRUV�3URYLGLQJ�$ODUPV�DQG�$XWRPDWLF�
7HUPLQDWLRQ�RI�5HOHDVH

D� /LTXLG�5DGZDVWH�(IIOXHQW�/LQH��HLWKHU�0LVFHOODQHRXV�
�5( ����$��%��RU�&OHDQ��5(�����$��%���EXW�QRW�ERWK�
VLPXOWDQHRXVO\�

� ��� $

�� )ORZ�5DWH�0HDVXUHPHQW�'HYLFHV

D� /LTXLG�5DGZDVWH�(IIOXHQW�/LQH � ��� %

E� 'LOXWLRQ�)ORZ�WR�&ROOHFWLRQ�%R[ � ��� %

F� )( �����6WRUP�6HZHU � ��� %

�� *URVV�%HWD�RU�*DPPD�5DGLRDFWLYLW\�0RQLWRUV�3URYLGLQJ�$ODUP�%XW�
1RW 3URYLGLQJ�$XWRPDWLF�7HUPLQDWLRQ�RI�5HOHDVH

D� 6WRUP�6HZHU�'UDLQ��5(������ � ��� &

�2QO\�RQH�UHOHDVH��HLWKHU�0:07�RU�&:07��DW�D�WLPH�FDQ�EH�LQ�SURJUHVV���
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��� 'XULQJ�UDGLRDFWLYH UHOHDVHV�YLD�WKLV�SDWKZD\

$&7,21�$ :LWK OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��HIIOXHQW�UHOHDVHV�PD\�
EH�UHVXPHG��SURYLGHG�WKDW�SULRU�WR�LQLWLDWLQJ�D�UHOHDVH�

�� $W�OHDVW�WZR�LQGHSHQGHQW�VDPSOHV�DUH�DQDO\]HG�LQ�DFFRUGDQFH�ZLWK�7DEOH�����
IRU�DQDO\VHV�SHUIRUPHG�ZLWK�HDFK�EDWFK�

�� $W�OHDVW�WZR�LQGHSHQGHQW�YHULILFDWLRQ�RI�WKH�UHOHDVH�UDWH�FDOFXODWLRQV�DUH�
SHUIRUPHG�

�� $W�OHDVW�WZR�LQGHSHQGHQW�YHULILFDWLRQV�RI�WKH�GLVFKDUJH�YDOYLQJ�DUH�SHUIRUPHG�

2WKHUZLVH��VXVSHQG�UHOHDVH�RI�UDGLRDFWLYH�HIIOXHQWV�YLD�WKLV�SDWKZD\�

$&7,21�% :LWK OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��HIIOXHQW�UHOHDVHV�YLD�
WKLV�SDWKZD\�PD\�FRQWLQXH�SURYLGHG�WKH�IORZ�UDWH�LV�HVWLPDWHG�DW�OHDVW�RQFH�SHU���
KRXUV�GXULQJ�DFWXDO�UHOHDVHV���3XPS�FXUYHV�PD\�EH�XVHG�WR�HVWLPDWH�IORZ�

$&7,21�& :LWK�OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��RU�LI�KLJK�DODUP�LV�
ORFNHG�LQ�RQ�5(��HIIOXHQW�UHOHDVHV�YLD�WKLV�SDWKZD\�PD\�FRQWLQXH�SURYLGHG�WKDW�GXULQJ�
HIIOXHQW�UHOHDVHV��JUDE�VDPSOHV�DUH�FROOHFWHG��DW�OHDVW�RQFH�SHU��� KRXUV��DQG�DQDO\]HG��
DW�OHDVW�RQFH�SHU����KRXUV��IRU�JURVV�UDGLRDFWLYLW\��EHWD�RU�JDPPD��DW�D�ORZHU�OLPLW�RI�
GHWHFWLRQ�QR�JUHDWHU�WKDQ����(�����&L�PO�RU�D�JDPPD�LVRWRSLF�DQDO\VLV�PHHWLQJ�WKH�
//'�5HTXLUHPHQW�RI�7DEOH�����
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,167580(17$7,21�9(5,),&$7,21 5(48,5(0(176

,167580(17
&+$11(/
&+(&.

6285&(
&+(&.

&+$11(/�
&$/,%5$7,21

&+$11(/�
)81&7,21$/

7(67

�� *URVV�%HWD�RU�*DPPD�5DGLRDFWLYLW\�0RQLWRUV�
3URYLGLQJ�$ODUP�DQG�$XWRPDWLF�,VRODWLRQ��LI�
DSSOLFDEOH�

D� /LTXLG�5DGZDVWH�(IIOXHQWV�/LQHV '��� 3 (��� 4���

E� 6WRUP�6HZHU�'LVFKDUJH�/LQH '��� 0 (��� 4���

�� )ORZ�5DWH�0RQLWRUV

D� /LTXLG�5DGZDVWH�(IIOXHQW�/LQHV '��� 1�$ ( 4

E� 'LOXWLRQ�)ORZ�WR�&ROOHFWLRQ�%R[ '��� 1�$ ( 4

F� 6WRUP�6HZHU 1�$
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��� 'XULQJ�UHOHDVHV�YLD�WKLV�SDWKZD\�

��� ,I�DSSOLFDEOH��WKH�&+$11(/�)81&7,21$/�7(67�VKDOO�DOVR�GHPRQVWUDWH�WKDW�DXWRPDWLF�
LVRODWLRQ�RI�WKLV�SDWKZD\�DQG�FRQWURO�URRP�DODUP�DQQXQFLDWLRQ�RFFXUV�LI�WKH�LQVWUXPHQW�
LQGLFDWHV�PHDVXUHG�OHYHOV�DERYH�WKH�DODUP�WULS�VHWSRLQW�

��� 7KH�LQLWLDO�&+$11(/�&$/,%5$7,21�IRU�UDGLRDFWLYLW\�PHDVXUHPHQW�LQVWUXPHQWDWLRQ�VKDOO�
EH�SHUIRUPHG�XVLQJ�RQH�RU�PRUH�RI�WKH�UHIHUHQFH�VWDQGDUGV�FHUWLILHG�E\�WKH�1DWLRQDO�,QVWLWXWH�
RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��RU�XVLQJ�VWDQGDUGV�WKDW�KDYH�EHHQ�REWDLQHG�IURP�
VXSSOLHUV�WKDW�SDUWLFLSDWH�LQ�PHDVXUHPHQW�DVVXUDQFH�DFWLYLWLHV�ZLWK�1,67���7KHVH�VWDQGDUGV�
VKRXOG�SHUPLW�FDOLEUDWLQJ�WKH�V\VWHP�RYHU�LWV�LQWHQGHG�UDQJH�RI�HQHUJ\�DQG�UDWH�FDSDELOLWLHV���
)RU�VXEVHTXHQW�&+$11(/�&$/,%5$7,21��VRXUFHV�WKDW�KDYH�EHHQ�UHODWHG�WR�WKH�LQLWLDO�
FDOLEUDWLRQ�VKRXOG�EH�XVHG��DW�LQWHUYDOV�RI�DW�OHDVW�RQFH�SHU�HLJKWHHQ�PRQWKV���)RU�KLJK�UDQJH�
PRQLWRULQJ�LQVWUXPHQWDWLRQ��ZKHUH�FDOLEUDWLRQ�ZLWK�D�UDGLRDFWLYH�VRXUFH�LV�LPSUDFWLFDO��DQ�
HOHFWURQLF�FDOLEUDWLRQ�PD\�EH�VXEVWLWXWHG�IRU�WKH�UDGLDWLRQ�VRXUFH�FDOLEUDWLRQ�

��� &+$11(/�&+(&.�VKDOO�FRQVLVW�RI�YHULI\LQJ�LQGLFDWLRQ�RI�IORZ�GXULQJ�SHULRGV�RI�UHOHDVH���
&+$11(/�&+(&.�VKDOO�EH�PDGH�DW�OHDVW�RQFH�GDLO\�RQ�DQ\�GD\�RQ�ZKLFK�FRQWLQXRXV��
SHULRGLF��RU�%$7&+�5(/($6(6�DUH�PDGH���

�'� $W�OHDVW�RQFH�SHU����KRXUV�

�0� $W�OHDVW�RQFH�SHU����GD\V��

�3� 3ULRU�WR�HDFK�UHOHDVH�

�(� $W�OHDVW�RQFH�SHU����PRQWK������GD\V��

�4� $W�OHDVW�RQFH�SHU����GD\V�

�5� $W�OHDVW�RQFH�SHU����PRQWKV������GD\V�
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/LTXLG�5HOHDVH�7\SH 6DPSOLQJ
)UHTXHQF\

0LQLPXP
$QDO\VLV�
)UHTXHQF\

7\SH�RI�
$FWLYLW\
$QDO\VLV

/RZHU�/LPLW�RI�
'HWHFWLRQ��//'��
��&L�PO�D

$� %DWFK�:DVWH�
5HOHDVH�7DQNVG

3
(DFK�%DWFK

3
(DFK�%DWFK

3ULQFLSDO�
*DPPD�
(PLWWHUVI

���(���E

,����I ���(���

3
2QH�%DWFK�0

0 'LVVROYHG DQG�
(QWUDLQHG�
*DVHV

���(���

3
(DFK�%DWFK

0

&RPSRVLWHF +�� ���(���

*URVV�$OSKD ���(���
3

(DFK�%DWFK
4

&RPSRVLWHF 6U�����6U��� ���(���

)H��� ���(���
%� 6WRUP�6HZHU�'UDLQ

&RQWLQXRXVO\�
PRQLWRUHG

6H
3ULQFLSDO�
*DPPD�
(PLWWHUVI

���(���E

,����I ���(���

&� &RQGHQVDWH�
'HPLQHUDOL]HU�
%DFNZDVK

3
(DFK�%DWFK�
ZKHQ�
GLVFKDUJHG�WR

3
(DFK�%DWFK�
ZKHQ�
GLVFKDUJHG�WR

3ULQFLSDO�
*DPPD�
(PLWWHUVI

���(��� E

WKH�VHWWOLQJ�
EDVLQ

WKH�VHWWOLQJ�
EDVLQ

,����I ���(���
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D� 7KH�//'�LV�WKH�VPDOOHVW�FRQFHQWUDWLRQ�RI�UDGLRDFWLYH�PDWHULDO�LQ�D�VDPSOH�WKDW�ZLOO�EH�GHWHFWHG�
ZLWK�����SUREDELOLW\�ZLWK����SUREDELOLW\�RI�IDOVHO\�FRQFOXGLQJ�WKDW�D�EODQN�REVHUYDWLRQ�
UHSUHVHQWV�D��UHDO��VLJQDO�

)RU�D�SDUWLFXODU�PHDVXUHPHQW�V\VWHP��ZKLFK�PD\�LQFOXGH�UDGLRFKHPLFDO�VHSDUDWLRQ��

//'
V

( 9 < W
E� ��

� ��

�

  �   H[S � �

ZKHUH

//'�LV�WKH�ORZHU�OLPLW�RI�GHWHFWLRQ�DV�GHILQHG�DERYH��DV�S&L�SHU�XQLW�PDVV�RU�YROXPH��

6E LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�EDFNJURXQG�FRXQWLQJ�UDWH�RU�RI�WKH�FRXQWLQJ�UDWH�RI�D�EODQN�
VDPSOH�DV�DSSURSULDWH��DV�FRXQWV�SHU�PLQXWH��

(�LV�WKH�FRXQWLQJ�HIILFLHQF\��DV�FRXQWV�SHU�WUDQVIRUPDWLRQ��

9�LV�WKH�VDPSOH�VL]H��LQ�XQLWV�RI�PDVV�RU�YROXPH��

�����LV�WKH�QXPEHU�RI�WUDQVIRUPDWLRQV�SHU�PLQXWH�SHU�SLFRFXULH�

<�LV�WKH�IUDFWLRQDO�UDGLRFKHPLFDO�\LHOG��ZKHQ�DSSOLFDEOH��

LV�WKH�UDGLRDFWLYH�GHFD\�FRQVWDQW�IRU�WKH�SDUWLFXODU�UDGLRQXFOLGH�

W�IRU�SODQW�HIIOXHQWV�LV�WKH�HODSVHG�WLPH�EHWZHHQ�WKH�PLGSRLQW�RI�VDPSOH�FROOHFWLRQ�DQG�WLPH�
RI�FRXQWLQJ�

,W�VKRXOG�EH�UHFRJQL]HG�WKDW�WKH�//'�LV�GHILQHG�DV�DQ�D SULRUL �EHIRUH�WKH�IDFW��OLPLW�
UHSUHVHQWLQJ�WKH�FDSDELOLW\�RI�D�PHDVXUHPHQW�V\VWHP�DQG�QRW�DV�DQ�D SRVWHULRUL �DIWHU�WKH�IDFW��
OLPLW�IRU�D�SDUWLFXODU�PHDVXUHPHQW�

E� 7KH�SULQFLSDO�JDPPD�HPLWWHUV�IRU�ZKLFK�WKH�//'�VSHFLILFDWLRQ�ZLOO�DSSO\�DUH�H[FOXVLYHO\�WKH�
IROORZLQJ�UDGLRQXFOLGHV���0Q�����)H�����&R�����&R�����=Q�����0R�����&V������&V������DQG�
&H�������)RU�&H������WKH�//'�LV����(�����&L�PO���2WKHU�SHDNV�ZKLFK�DUH�PHDVXUHG�DQG�
LGHQWLILHG�VKDOO�DOVR�EH�UHSRUWHG�

1XFOLGHV�ZKLFK�DUH�EHORZ�WKH�//'�IRU�WKH�DQDO\VLV�VKRXOG�QRW�EH�UHSRUWHG�DV�EHLQJ�SUHVHQW�DW�
WKH�//'�OHYHO���:KHQ�XQXVXDO�FLUFXPVWDQFHV�UHVXOW�LQ�//'V�KLJKHU�WKDQ�UHTXLUHG��WKH�UHDVRQV�
VKDOO�EH�GRFXPHQWHG�LQ�WKH�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW���

F� $�&20326,7(�6$03/(�LV�RQH�LQ�ZKLFK�WKH�PHWKRG�RI�VDPSOLQJ�HPSOR\HG�UHVXOWV�LV�D�
VSHFLPHQ�ZKLFK�LV�UHSUHVHQWDWLYH�RI�WKH�OLTXLGV�UHOHDVHG�
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G� $�%$7&+�5(/($6(�LV�WKH�GLVFKDUJH�RI�OLTXLG�ZDVWHV�RI�D�GLVFUHWH�YROXPH�

H� :KHQ�WKH�PRQLWRU�LV�RXW�RI�VHUYLFH�RU�PRQLWRU�LV�ORFNHG�LQ�KLJK�DODUP��D�JUDE�VDPSOH�VKDOO�EH�
WDNHQ�DQG�DQDO\]HG�RQFH�HYHU\����KRXUV�LI�WKHUH�LV�IORZ�IURP�WKH�6WRUP�6HZHU�OLQH�

I� ,I�DQ�LVRWRSLF�DQDO\VLV�LV�XQDYDLODEOH��JURVV�EHWD�RU�JDPPD�PHDVXUHPHQW�RI�%$7&+�
5(/($6(�PD\�EH�VXEVWLWXWHG�SURYLGHG�WKH�FRQFHQWUDWLRQ�UHOHDVHG�WR�WKH�815(675,&7('�
$5($�GRHV�QRW�H[FHHG����(�����&L�PO�DQG�D�&20326,7(�6$03/(�LV�DQDO\]HG�IRU�
SULQFLSDO�JDPPD�HPLWWHUV�ZKHQ�LQVWUXPHQWDWLRQ�LV�DYDLODEOH�

J� )UHTXHQF\�QRWDWLRQ�

3�� 3ULRU�WR�HDFK�UHOHDVH�

0�� $W�OHDVW�RQFH�SHU����GD\V�

4�� $W�OHDVW�RQFH�SHU����GD\V�

6�� $W�OHDVW�RQFH�SHU����KRXUV��ZKHQ�WKH�PRQLWRU�LV�QRQIXQFWLRQDO�RU�KLJK�DODUP�LV�ORFNHG�LQ���
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/LPLWLQJ�5DGLRQXFOLGH�&RQFHQWUDWLRQV ,Q�6HFRQGDU\�6LGH�
&OHDQ�8S�5HVLQV�IRU�$OORZDEOH�'LVFKDUJHV�WR�2QVLWH�6HWWOLQJ�%DVLQ

5DGLRQXFOLGH /LPLWLQJ�&RQFHQWUDWLRQ
��&L�FP��

&U��� ���(���
0Q��� ���(���
)H��� ���(���
&R��� ���(���
&R��� ���(���
<��� ���(���
=U��� ���(���
1E��� ���(���
0R��� ���(���
5X���� ���(���
5X���� ���(���
$J����P ���(���
7H����P ���(���
7H����P ���(���
7H����P ���(���
7H����P ���(���
7H���� ���(���
,���� ���(���
,���� ���(���
,���� ���(���
&V���� ���(���
&V���� ���(���
&V���� ���(���
%D���� ���(���
/D���� ���(���
&H���� ���(���
&H���� ���(���
3U���� ���(���

 &RQFHQWUDWLRQ�OLPLWV�EDVHG�RQ�WKH VWXG\��'LVSRVDO�RI�/RZ�/HYHO�5DGLRDFWLYHO\ &RQWDPLQDWHG�
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6U��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
6U��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
<��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
<���P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
<��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
<��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
<��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
=U��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
=U��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
1E��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
1E��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
0R��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7F���P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7F���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
5X���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
5X���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
5X���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
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7DEOH������&RQWLQXHG�

'DYLV�%HVVH�6LWH�6SHFLILF�/LTXLG�3DWKZD\�'RVH�&RPPLWPHQW�)DFWRUV��$VKRUH�,

)RU�5HOHDVHV�WR�WKH�7UDLQLQJ�&HQWHU�3RQG
�PUHP�KU�SHU��&L�PO�

1XFOLGH %RQH /LYHU� 7�%RG\� 7K\URLG .LGQH\� /XQJ� *,�//,

5K����P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
5K���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
$J����P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
6E���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
6E���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H����P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H����P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H����P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H����P ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
7H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
,���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
,���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
,���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
,���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
,���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
,���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&V���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&V���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&V���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&V���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
%D���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
%D���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
%D���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
%D���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
/D���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
/D���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
&H���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
3U���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
3U���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
1G���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
:���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
1S���� ����(��� ����(��� ����(��� ����(��� ����(��� ����(��� ����(���
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)LJXUH����

/LTXLG�5DGLRDFWLYH�(IIOXHQW�0RQLWRULQJ�DQG�3URFHVVLQJ�'LDJUDP
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��� 5$',$7,21�021,725,1*�,167580(17$7,21�$1'�&21752/6

7KLV�6HFWLRQ�VSHFLILHV�WKH�JDVHRXV�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�UHTXLUHG�DW�
'DYLV�%HVVH�IRU�FRQWUROOLQJ�DQG�PRQLWRULQJ�UDGLRDFWLYH�HIIOXHQWV���/RFDWLRQ�DQG�FRQWURO�
IXQFWLRQ�RI�WKHVH�PRQLWRUV�DUH�GLVSOD\HG�LQ�)LJXUH�������0RUH�LQIRUPDWLRQ�LV�SURYLGHG�LQ�WKH�
'DYLV�%HVVH�86$5��6HFWLRQ�������*DVHRXV�:DVWH�6\VWHP�

7KH�UDGLRDFWLYH�JDVHRXV�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�FKDQQHOV�VKRZQ�LQ�7DEOH�����
VKDOO�EH�)81&7,21$/�ZLWK�WKHLU�DODUP�WULS�VHWSRLQWV�VHW�WR�HQVXUH�WKDW�WKH�OLPLWV�RI�6HFWLRQ�
����DUH�QRW�H[FHHGHG���7KH�DODUP�WULS�VHWSRLQWV�RI�WKHVH�FKDQQHOV�VKDOO�EH�GHWHUPLQHG�DQG�
DGMXVWHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG SDUDPHWHUV�LQ�6HFWLRQ�����

:LWK�D�UDGLRDFWLYH�JDVHRXV�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�FKDQQHO�DODUP�WULS�VHWSRLQW�
OHVV�FRQVHUYDWLYH�WKDQ�UHTXLUHG��ZLWKRXW�GHOD\�VXVSHQG�WKH�UHOHDVH�RI�UDGLRDFWLYH�JDVHRXV�
HIIOXHQWV�PRQLWRUHG�E\�WKH�DIIHFWHG�FKDQQHO��RU�GHFODUH�WKH�FKDQQHO�QRQIXQFWLRQDO��RU�FKDQJH�
WKH�VHWSRLQW�VR�LW�LV�DFFHSWDEO\�FRQVHUYDWLYH�

:LWK�OHVV�WKDQ�WKH�UHTXLUHG�QXPEHU�RI�UDGLRDFWLYH�JDVHRXV�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�
FKDQQHOV�)81&7,21$/��WDNH�WKH�DFWLRQV�VKRZQ�LQ�7DEOH�������([HUW�EHVW�HIIRUWV�WR�UHWXUQ�WKH�
LQVWUXPHQWV�WR�)81&7,21$/ VWDWXV�ZLWKLQ����GD\V�DQG��LI�XQVXFFHVVIXO��H[SODLQ�LQ�WKH�QH[W�
5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW��6HFWLRQ������ZK\�WKH�QRQ�IXQFWLRQDOLW\�ZDV�QRW�
FRUUHFWHG�LQ�D�WLPHO\�PDQQHU�

(DFK�UDGLRDFWLYH�JDVHRXV�HIIOXHQW�PRQLWRULQJ�LQVWUXPHQWDWLRQ�FKDQQHO�VKDOO�EH�GHPRQVWUDWHG�
)81&7,21$/ E\�SHUIRUPDQFH�RI�WKH�&+$11(/�&+(&.��6285&(�&+(&.��&+$11(/�
&$/,%5$7,21�DQG�&+$11(/�)81&7,21$/�7(67�RSHUDWLRQV�DW�WKH�IUHTXHQFLHV�VKRZQ�
LQ�7DEOH�������(DFK�RI�WKHVH�RSHUDWLRQV�VKDOO�EH�SHUIRUPHG�ZLWKLQ�WKH�VSHFLILHG�WLPH�LQWHUYDO�
ZLWK�D�PD[LPXP�DOORZDEOH�H[WHQVLRQ�QRW�WR�H[FHHG����SHUFHQW�RI�WKH�VSHFLILHG�LQWHUYDO�

127(� 7KH�PRQLWRUV�VSHFLILHG�LQ�7DEOH�����DUH�QRQIXQFWLRQDO�LI�YHULILFDWLRQV DUH�QRW�
SHUIRUPHG�RU�VHWSRLQWV�DUH�OHVV�FRQVHUYDWLYH�WKDQ�UHTXLUHG�

7KH�UDGLRDFWLYH�JDVHRXV�HIIOXHQW�LQVWUXPHQWDWLRQ�LV�SURYLGHG�WR�PRQLWRU�DQG�FRQWURO��DV�
DSSOLFDEOH��WKH�UHOHDVHV�RI�UDGLRDFWLYH�PDWHULDOV�LQ�JDVHRXV�HIIOXHQWV�GXULQJ�DFWXDO�RU�SRWHQWLDO
UHOHDVHV���7KH�DODUP�WULS�VHWSRLQWV�IRU�WKHVH�LQVWUXPHQWV�VKDOO�EH�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�
PHWKRGV�LQ�6HFWLRQ�����WR�HQVXUH�WKDW�WKH�DODUP�WULS�ZLOO�RFFXU�SULRU�WR�H[FHHGLQJ�WKH�OLPLWV�RI�
���&)5�3DUW������7KH�)81&7,21$/,7<�DQG�XVH�RI�WKLV�LQVWUXPHQWDWLRQ�LV�FRQVLVWHQW�ZLWK�
WKH�UHTXLUHPHQWV�RI�*HQHUDO�'HVLJQ�&ULWHULD��������DQG����RI�$SSHQGL[�$�WR����&)5�3DUW����
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����� $ODUP�DQG�$XWRPDWLF�5HOHDVH�7HUPLQDWLRQ

D� :DVWH�*DV�'HFD\�6\VWHP�0RQLWRU��5(������$	%�

7KH�UDGLRDFWLYH�ZDVWH�JDV�GLVFKDUJH�OLQH�LV�FRQWLQXRXVO\�PRQLWRUHG�E\�WZR�RIIOLQH�
GHWHFWRUV��HDFK�PHDVXULQJ�JURVV�DFWLYLW\���7KH�PRQLWRUV
�FRQWURO�IXQFWLRQ�ZLOO�
WHUPLQDWH�WKH�ZDVWH�GLVFKDUJH�SULRU�WR�H[FHHGLQJ�WKH�UHOHDVH�UDWH�OLPLWV�RI�6HFWLRQ�
��������7DEOH�����UHTXLUHV�WKDW�WKH�:DVWH�*DV�'HFD\�6\VWHP�FRQWDLQ�DV�D�PLQLPXP�WKH�
IROORZLQJ�LQVWUXPHQWDWLRQ�

� QREOH�JDV�DFWLYLW\�PRQLWRU��5(������$�RU�%���DQG

� HIIOXHQW�V\VWHP�IORZ�UDWH�PHDVXULQJ�GHYLFH��)7������RU������$��

,I�ERWK�QREOH�JDV�PRQLWRUV�DUH�GHFODUHG�QRQIXQFWLRQDO��WKHQ�WKH�FRQWHQWV�RI�WKH�WDQN�
PD\�EH�UHOHDVHG�SURYLGHG�WKDW�SULRU�WR�WKH�UHOHDVH�

� DW�OHDVW�WZR�LQGHSHQGHQW�JDV�VDPSOHV�DUH�FROOHFWHG�DQG�DQDO\]HG�E\�JDPPD�
VSHFWURVFRS\�IRU�SULQFLSDO�JDPPD�HPLWWHUV��QREOH�JDVHV��

� DW�OHDVW�WZR�LQGHSHQGHQW�YHULILFDWLRQV�RI�WKH�UHOHDVH�UDWH�FDOFXODWLRQV�DUH�
SHUIRUPHG��DQG

� DW�OHDVW�WZR�LQGHSHQGHQW�YHULILFDWLRQV�RI�WKH�GLVFKDUJH�YDOYH�OLQH�XS�DUH�
SHUIRUPHG�

,I�WKH�IORZ�UDWH�GHYLFH�LV�QRQIXQFWLRQDO��HIIOXHQW�UHOHDVHV�PD\�FRQWLQXH�SURYLGHG�WKDW�
WKH�IORZ�UDWH�LV�HVWLPDWHG�DW�OHDVW�RQFH�SHU����KRXUV���)ORZ�UDWHV�PD\�EH�HVWLPDWHG�
EDVHG�RQ�IDQ�FXUYHV�RU�GLVFKDUJH�YDOYH�KHDGHU�SRVLWLRQLQJ�

E� &RQWDLQPHQW�3XUJH�([KDXVW�)LOWHU�0RQLWRU��5(������$�%	&�

7KLV�GHWHFWRU�PRQLWRUV�WKH�FRQWDLQPHQW�DWPRVSKHUH�IRU�UDGLRDFWLYLW\�GXULQJ�
&RQWDLQPHQW�9(17�RU�385*(���7KH�QREOH�JDV�DFWLYLW\�PRQLWRU��&KDQQHO�&��LV�
UHTXLUHG�E\�7DEOH�������,W�SURYLGHV�DQ�DXWRPDWLF�WHUPLQDWLRQ�RI�WKH�UHOHDVH�SULRU�WR�
H[FHHGLQJ�WKH�UHOHDVH�UDWH�OLPLWV�RI�6HFWLRQ���������$OWKRXJK�QRW�UHTXLUHG�LQ�RUGHU�WR�
FRPSO\�ZLWK�7DEOH������&KDQQHOV�$�DQG�%�SURYLGH�LQGLFDWLRQV�RI�LQFUHDVLQJ�OHYHOV�RI�
SDUWLFXODWH�DQG�UDGLRLRGLQH�UHOHDVHV�DQG�WHUPLQDWH�WKH�UHOHDVH�LI�WKHLU�KLJK�DODUP�
VHWSRLQW�LV�H[FHHGHG�



�� 5HYLVLRQ���
2'&0

����� $ODUP�2QO\

D� 6WDWLRQ�9HQW�0RQLWRU��5(������$$��%$�

7KH�6WDWLRQ�9HQW�LV�GHVLJQHG�DV�WKH�ILQDO�UHOHDVH�SRLQW�IRU�DOO�JDVHRXV�UDGLRDFWLYH�
HIIOXHQWV���7KUHH�VHSDUDWH�FKDQQHOV��$��%��DQG�&��DUH�SURYLGHG�IRU�HDFK�PRQLWRULQJ�
V\VWHP���&KDQQHO�$�LV�D�6LOLFRQ�DOSKD�EHWD�SDUWLFOH�PRQLWRU YLHZLQJ�D�IL[HG�SDUWLFXODWH�
ILOWHU�� &KDQQHO�% LV�D�6RGLXP�,RGLGH GHWHFWRU�YLHZLQJ�D�IL[HG�FKDUFRDO�FDUWULGJH
VDPSOHU���&KDQQHO�& LV�D�6LOLFRQ GHWHFWRU�YLHZLQJ�D�IL[HG�DLU�YROXPH�PHDVXULQJ�IRU�
QREOH�JDVHV����2QO\�WKH�&KDQQHO�& UDGLDWLRQ�GHWHFWRU�LV�UHTXLUHG�E\�7DEOH��������

7KH�&KDQQHO�$�DQG�&KDQQHO�% GHWHFWRUV�SURYLGH�LQIRUPDWLRQ�RQ�SRWHQWLDO�SDUWLFXODWH�
DQG�UDGLRLRGLQH�UHOHDVHV��UHVSHFWLYHO\���+RZHYHU��WKRVH�PRQLWRUV�H[SHULHQFH�ZLGH�
YDULDWLRQV�LQ�UHVSRQVH�GXH��LQ�SDUW��WR�WKH�PXFK�PRUH�DEXQGDQW�QREOH�JDVHV�LQ�WKH�
HIIOXHQW�VWUHDP�UHODWLYH�WR�WKH�SDUWLFXODWH�RU�UDGLRLRGLQHV�EHLQJ�VDPSOHG���7KHUHIRUH��
ZKLOH�&KDQQHOV�$�DQG�% SURYLGH�XVHIXO�LQIRUPDWLRQ�IRU�LGHQWLI\LQJ�SDUWLFXODWH�DQG�
UDGLRLRGLQH�UHOHDVHV��WKH\�DUH�QRW�UHTXLUHG�E\�7DEOH�����IRU�TXDQWLI\LQJ�WKH�UHOHDVH�
UDWH���5HIHU�WR�6HFWLRQ�����

7KH�IROORZLQJ�VDPSOLQJ�DQG�RU�PRQLWRULQJ�LQVWUXPHQWDWLRQ�RQ�WKH�6WDWLRQ�9HQW�LV�
UHTXLUHG�E\�7DEOH�����

� QREOH JDV�DFWLYLW\�PRQLWRU��&KDQQHO�&��

� SDUWLFXODWH�VDPSOHU�ILOWHU�

� LRGLQH�VDPSOHU�FDUWULGJH�

� VDPSOHU�IORZ�UDWH�PHDVXULQJ�GHYLFH��DQG

� XQLW�YHQW�WRWDO�)ORZ�,QGLFDWLQJ�7UDQVPLWWHU��),7� FRPSXWHU�SRLQWV�)����RU�)�����

7KH�K\GURJHQ�SXUJH�OLQH�VHUYHV�DV�D�&RQWDLQPHQW�SUHVVXUH�UHOLHI�URXWH�WR�WKH�6WDWLRQ�
9HQW���$�VHSDUDWH�UDGLDWLRQ�PRQLWRU�RQ�WKLV�OLQH�LV�QRW�UHTXLUHG���$Q\�UHOHDVH�WKURXJK�
WKH�K\GURJHQ�SXUJH�OLQH�ZLOO�EH�PRQLWRUHG�E\�WKH�6WDWLRQ�9HQW�PRQLWRU��5(������

E� :DVWH�*DV�6\VWHP�2[\JHQ�0RQLWRUV��$(������DQG������

7KH�:DVWH�*DV�6\VWHP�LV�SURYLGHG�ZLWK�WZR�R[\JHQ�PRQLWRUV��ZLWK�DQ�DODUP�
IXQFWLRQ��DV�UHTXLUHG�E\�7DEOH�����WR�DOHUW�RSHUDWRUV�LQ�WKH�XQOLNHO\�HYHQW�RI�R[\JHQ�
OHDNDJH�LQWR�WKH�ZDVWH�JDV�KHDGHU���7KH�FRQFHQWUDWLRQ�RI�R[\JHQ�LV�OLPLWHG�WR�OHVV�WKDQ�
RU�HTXDO�WR����E\�YROXPH�ZKHQHYHU�WKH�K\GURJHQ�FRQFHQWUDWLRQ�H[FHHGV����E\�
YROXPH���$Q�R[\JHQ�FRQFHQWUDWLRQ�DERYH�WKH�VSHFLILHG�OLPLW�ZLOO�DFWXDWH D�ORFDO�DQG�
FRQWURO�URRP�DODUP �76��������D DV�LPSOHPHQWHG�E\�750��������
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5DGLRDFWLYH�JDVHRXV�ZDVWHV�VKDOO�EH�VDPSOHG�DQG�DQDO\]HG�LQ�DFFRUGDQFH�ZLWK�7DEOH�������7KLV�
VDPSOLQJ�DQG�DQDO\VLV�HQVXUHV�WKDW�WKH�GRVH�UDWHV�DQG�GRVHV�IURP�JDVHRXV�HIIOXHQWV�UHPDLQ�
EHORZ�WKH�UHOHDVH�UDWH�OLPLWV�RI�6HFWLRQ��������DQG�WKH�GRVH�OLPLWV�RI�6HFWLRQV�������DQG�������

����� %DWFK�5HOHDVHV

7DEOH�����UHTXLUHV�WKDW�D�JUDE�JDV�VDPSOH�EH�FROOHFWHG�DQG�DQDO\]HG�SULRU�WR�HDFK�%$7&+�
5(/($6(�IURP�WKH�:DVWH�*DV�'HFD\�7DQNV��:*'7��RU�D�&RQWDLQPHQW�385*(���7KH�
DQDO\VLV�VKDOO�LQFOXGH�WKH�LGHQWLILFDWLRQ�RI�DOO�SULQFLSDO�JDPPD�HPLWWHUV��QREOH�JDV��DQG�
WULWLXP���$OWKRXJK�QRW�UHTXLUHG�E\�7DEOH������&RQWDLQPHQW�3UHVVXUH�UHOHDVHV��,QWHJUDWHG�/HDN�
5DWH�7HVWV�RI�&RQWDLQPHQW��DQG�RWKHU�WDQN�YHQWLQJ�RSHUDWLRQV�DUH�EDWFK�UHOHDVHV�DQG�VKDOO�EH�
VDPSOHG�VLPLODUO\�

7KH�UHVXOWV�RI�WKH�VDPSOH�DQDO\VLV�DUH�XVHG�WR�HVWDEOLVK�WKH�DFFHSWDEOH�UHOHDVH�UDWH�LQ�
DFFRUGDQFH�ZLWK�6HFWLRQ���������7KLV�HYDOXDWLRQ�LV�QHFHVVDU\�WR�HQVXUH�FRPSOLDQFH�ZLWK�WKH�
OLPLWV�RI�6HFWLRQ���������

����� &RQWLQXRXV�5HOHDVH

$OO�UHOHDVHV�IURP�WKH�6WDWLRQ�9HQW�DUH�UHTXLUHG�WR�EH�FRQWLQXRXVO\�VDPSOHG�IRU�UDGLRDFWLYLW\���
$V�VSHFLILHG�LQ�7DEOH������WKH�IROORZLQJ�PLQLPXP�VDPSOHV�DQG�DQDO\VHV�DUH�UHTXLUHG�

� RQFH�SHU�ZHHN��DQDO\VLV�RI�DQ�DEVRUSWLRQ�PHGLD��H�J���FKDUFRDO�FDUWULGJH��IRU�,�����

� RQFH�SHU�ZHHN��DQDO\VLV�RI�D�ILOWHU�VDPSOH�IRU�DOO�SULQFLSDO�JDPPD�HPLWWHUV��SDUWLFXODWH�
UDGLRDFWLYH�PDWHULDO��

� RQFH�SHU�PRQWK��DQDO\VLV�RI�D�JUDE�JDV�VDPSOH�IRU�DOO�SULQFLSDO�JDPPD�HPLWWHUV��QREOH�
JDV��DQG�WULWLXP�

� RQFH�SHU�PRQWK��DQDO\VLV�RI�D�FRPSRVLWH�RI�WKH�SDUWLFXODWH�VDPSOHV�RI�DOO�UHOHDVHV�IRU�
WKDW�PRQWK�IRU�JURVV�DOSKD�DFWLYLW\�

� RQFH�SHU�TXDUWHU��DQDO\VLV�RI�D�FRPSRVLWH�RI�WKH�SDUWLFXODWH�VDPSOHV�IRU�DOO�UHOHDVHV�IRU�
WKDW�TXDUWHU�IRU�6U����DQG�����DQG

� FRQWLQXRXV�PRQLWRULQJ�IRU�QREOH�JDVHV��JURVV�EHWD�DQG�JDPPD�DFWLYLW\��
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����� 5HOHDVHV�5HVXOWLQJ�IURP�3ULPDU\�WR�6HFRQGDU\�6\VWHP�/HDNDJH

'XH�WR�VHFRQGDU\�FRRODQW�V\VWHP�FRQWDPLQDWLRQ��WKHUH�DUH�VHYHUDO�DGGLWLRQDO�JDVHRXV�UHOHDVH�
SRLQWV�WR�FRQVLGHU���

� 7KH�$WPRVSKHULF�9HQW�9DOYHV��$99V��ZHHSDJH�� FRQWLQXRXV�JURXQG�OHYHO�UHOHDVH

� 0DLQ�6WHDP�6\VWHP�5HOLHI�9DOYHV��0669V��� EDWFK�JURXQG�OHYHO�UHOHDVH

� $X[LOLDU\�)HHG�3XPS�7XUELQHV��$)37V��� EDWFK�JURXQG�OHYHO�UHOHDVH

� $X[LOLDU\�6WHDP�6\VWHP�5HOLHI�9DOYHV���������������������5HOLHI�9DOYHV� � EDWFK�
JURXQG�OHYHO�UHOHDVH

� $X[LOLDU\�%RLOHU�5HOLHI�9DOYH�� EDWFK�JURXQG�OHYHO�UHOHDVH

� 6WHDP�3DFNLQJ�([KDXVWHU��63(��± FRQWLQXRXV�JURXQG�OHYHO�UHOHDVH

6WHDP�PD\�EH�UHOHDVHG�YLD�DQ\�RI�WKHVH�SRLQWV�GXH�WR�LPSURSHU�YDOYH�VHDWLQJ���6WHDP�PD\�EH�
UHOHDVHG�YLD�WKH�0669V�DQG�$99V�LI�WKH�SODQW�WULSV��RU�YLD�WKH�$99V�GXULQJ�D�FRQGHQVHU�
RXWDJH���6WHDP�LV�UHOHDVHG�WKURXJK�WKH�$)37V�GXULQJ�WKHLU�RSHUDWLRQ���6WHDP�PD\�EH�UHOHDVHG�
GXH�WR�RYHUSUHVVXUL]DWLRQ�RI�WKH�$X[LOLDU\�6WHDP�6\VWHP�YLD�WKH�UHOLHI�YDOYHV�RQ�WKH�YDULRXV�
VWHDP�KHDGHUV� *ODQG�6WHDP IURP�WKH�+LJK�DQG�/RZ�3UHVVXUH�7XUELQH�ODE\ULQWK�JODQG�VHDOV��
DQG�YDOYH�VWHP�VWHDP�OHDNDJH�IURP�WKH�7XUELQH�&RQWURO�9DOYHV�DQG�&RPELQHG�,QWHUPHGLDWH�
9DOYHV DUH UHOHDVHG�GXULQJ�QRUPDO�SODQW�RSHUDWLRQ�IURP WKH�6WHDP�3DFNLQJ�([KDXVWHU�

)RU�VHFRQGDU\�FRRODQW�V\VWHP�UHOHDVH�SDWKZD\V��WKH�IROORZLQJ�PLQLPXP�VDPSOHV�DQG�DQDO\VHV�
DUH�UHTXLUHG�

� RQFH�SHU�ZHHN��DQDO\VLV�RI�D�VHFRQGDU\�V\VWHP�RII�JDV�VDPSOH�IRU�SULQFLSDO�JDPPD�
HPLWWHUV��QREOH�JDVHV��DQG�WULWLXP�

� RQFH�SHU�ZHHN��DQDO\VLV�RI�FRQGHQVDWH�VDPSOH�IRU�SULQFLSDO�JDPPD�HPLWWHUV��LRGLQHV�
DQG�SDUWLFXODWHV��DQG�WULWLXP�

� RQFH�SHU�TXDUWHU��DQDO\VLV�RI�D�FRPSRVLWH�RI�FRQGHQVDWH�VDPSOHV�IRU�VWURQWLXP����DQG�
VWURQWLXP����

7R�VXSSOHPHQW�WKH�DERYH�UHTXLUHPHQWV��WKH�PRLVWXUH�VHSDUDWRU�GUDLQ�WDQN�OLTXLG�PD\�EH�
DQDO\]HG�IRU�SULQFLSDO�JDPPD�HPLWWHUV��LRGLQHV�DQG�SDUWLFXODQWV��

/LTXLG�VDPSOHV�DUH�DQDO\]HG�IURP�&RQGHQVDWH�GXULQJ�QRUPDO�RSHUDWLRQV��DQG�IURP�WKH�
$X[LOLDU\�%RLOHU�GXULQJ�0RGHV���DQG�����)RU�$X[LOLDU\�6WHDP�6\VWHP�5HOLHI�OLIWV�WKDW�RFFXU�
ZKHQ�WKH�$X[LOLDU\�%RLOHU�LV�WKH�VRXUFH�RI�$X[LOLDU\�6WHDP��OLTXLG�VDPSOHV�IURP�WKH�$X[LOLDU\�
%RLOHU�DUH�DQDO\]HG�IRU�SULQFLSDO�JDPPD�HPLWWHUV��LRGLQHV�DQG�SDUWLFXODWHV��DQG�WULWLXP�

,I�RQO\�RQH�VWHDP�JHQHUDWRU�KDV�D�SULPDU\�WR�VHFRQGDU\�OHDN��WKHQ�UDGLRQXFOLGHV�RWKHU�WKDQ�
WULWLXP�DUH�UHOHDVHG�WKURXJK�WKH�YDOYHV�RQ�WKH�OHDNLQJ�VWHDP�JHQHUDWRU
V�PDLQ�VWHDP�OLQH���
'HPLQHUDOL]LQJ�DQG�JDV�VWULSSLQJ�UHPRYH�VRPH�UDGLRQXFOLGHV�IURP�WKH�FRQGHQVDWH�SULRU�WR�LWV�
UHWXUQ�WR�WKH�VWHDP�JHQHUDWRU�DV�IHHGZDWHU���+RZHYHU��WKHVH�SURFHVVHV�GR�QRW�UHPRYH�WULWLXP���
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��� *$6(286�())/8(17�021,725�6(732,17�'(7(50,1$7,21

����� 7RWDO�(IIHFWLYH�'RVH�(TXLYDOHQW�/LPLWV

�� &)5 ��������OLPLWV�WKH�WRWDO�HIIHFWLYH�GRVH�HTXLYDOHQW���7('(���WR�LQGLYLGXDO�PHPEHUV�RI�
WKH�SXEOLF�IURP�DOO�OLFHQVHG�RSHUDWLRQV�WR���� PUHP�LQ�D�\HDU���$W�'DYLV�%HVVH��WKH�WRWDO�
HIIHFWLYH�GRVH�HTXLYDOHQW�GXH�WR�UDGLRDFWLYH�PDWHULDOV�UHOHDVHG�LQ�JDVHRXV�HIIOXHQWV�DW�WKH�
ERXQGDU\�RI�WKH�XQUHVWULFWHG�DUHD�VKDOO�EH�OLPLWHG�WR��� PUHP�LQ�D�\HDU���

����� 5HOHDVH�5DWH�/LPLWV

$OO�UHOHDVHV�RI�JDVHRXV�UDGLRDFWLYH�HIIOXHQWV�DUH�GHVLJQHG�WR�RFFXU�YLD�WKH�6WDWLRQ�9HQW���
6WDWLRQ�9HQW�DODUP�VHWSRLQWV�VKDOO EH�HVWDEOLVKHG�WR HQVXUH�WKH�UHOHDVH�UDWH�RI�QREOH�JDV��LRGLQH�
DQG�SDUWLFXODWH HIIOXHQW�GRHV�QRW�H[FHHG�DQ\����&)5�OLPLW DW�RU�EH\RQG�WKH�VLWH�ERXQGDU\� )RU
EDWFK�DQG�LQWHUPLWWHQW�UHOHDVHV �H�J��FRQWDLQPHQW�SXUJHV� HWF����FRPSOLDQFH�PD\�EH�
GHPRQVWUDWHG�E\�HQVXULQJ�WKDW�

1REOH�JDV���$�GRVH�UDWH�OHVV�WKDQ�RU�HTXDO�WR�����PUHP�\HDU�WR�WKH�WRWDO�ERG\��DQG�D�
GRVH�UDWH�OHVV�WKDQ�RU�HTXDO WR������PUHP�\HDU�WR�WKH�VNLQ�

$QG

,RGLQH �����,RGLQH������7ULWLXP� DQG�DOO�UDGLRQXFOLGHV�LQ�SDUWLFXODWH�IRUP�ZLWK�
KDOI�OLYHV�JUHDWHU�WKDQ���GD\V���$�GRVH�UDWH�OHVV�WKDQ�RU�HTXDO�WR������PUHP�\HDU�WR�
DQ\�RUJDQ���

6KRXOG�GRVH�UDWH�V��H[FHHG�WKH�DERYH�OLPLWV��ZLWKRXW�GHOD\�UHVWRUH�WKH�UHOHDVH�UDWH�WR�ZLWKLQ�WKH�
DERYH�OLPLW�V����

7KHVH�UHTXLUHPHQWV�HQVXUH�WKDW�WKH WRWDO�HIIHFWLYH�GRVH�HTXLYDOHQW�DW�WKH�815(675,&7('�
$5($�%281'$5<�IURP�JDVHRXV�HIIOXHQWV�ZLOO�EH�ZLWKLQ�WKH�DQQXDO�GRVH�OLPLWV�RI����&)5�
3DUW����IRU�LQGLYLGXDO�PHPEHUV�RI�WKH�SXEOLF���

)RU�,1',9,'8$/�0(0%(56�2)�7+(�38%/,&�ZKR�PD\�DW�WLPHV�EH�ZLWKLQ�WKH�
815(675,&7('�$5($�%281'$5<��WKH�RFFXSDQF\�RI�WKDW�0(0%(5�2)�7+(�38%/,&�
ZLOO�EH�VXIILFLHQWO\�ORZ�WR�FRPSHQVDWH�IRU�DQ\�LQFUHDVH�LQ�WKH�DWPRVSKHULF�GLIIXVLRQ�IDFWRU�
DERYH�WKDW�IRU�WKH�815(675,&7('�$5($�%281'$5<�
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����� ,QGLYLGXDO�5HOHDVH�5DGLDWLRQ�0RQLWRU�6HWSRLQWV

$OWKRXJK�JHQHULF�UDGLDWLRQ�PRQLWRU�VHWSRLQWV�DUH�QRUPDOO\�XVHG�DW�'DYLV�%HVVH��VHH�6HFWLRQ�
��������VHWSRLQWV�PD\�EH�HVWDEOLVKHG�IURP�D�VDPSOH�DQDO\VLV�RI�WKH�DSSOLFDEOH�VRXUFH��L�H���
6WDWLRQ�9HQW��:DVWH�*DV�'HFD\�7DQNV��RU�&RQWDLQPHQW�DWPRVSKHUH���DQG�WKH�IROORZLQJ�
HTXDWLRQV����

63
&

4 9) & .7%
L

1* L L



 �   

���

���
�����

63
&

4 9) & / 0
6

L

1* L L L



 �    �

����

��� ��
�����

ZKHUH�

637%  PRQLWRU�VHWSRLQW�FRUUHVSRQGLQJ�WR�WKH�UHOHDVH�UDWH�OLPLW�IRU�WKH�WRWDO�
ERG\�GRVH�UDWH�RI�����PUHP�SHU�\HDU���&L�PO��

636  PRQLWRU VHWSRLQW�FRUUHVSRQGLQJ�WR�WKH�UHOHDVH�UDWH�OLPLW�IRU�WKH�VNLQ�
GRVH�UDWH�RI������PUHP�SHU�\HDU���&L�PO��

���  WRWDO�ERG\�GRVH�UDWH�OLPLW��PUHP�\U��

����  VNLQ�GRVH�UDWH�OLPLW��PUHP�\U��

�41*  DWPRVSKHULF� �4�YDOXH�IRU�GLUHFW�H[SRVXUH�WR�QREOH�JDV�DW�WKH�
815(675,&7('�$5($�%281'$5<�JLYHQ�LQ�7DEOH������VHF�P���

9)  YHQWLODWLRQ�V\VWHP�IORZ�UDWH�IRU�WKH�DSSOLFDEOH�UHOHDVH�SRLQW�DQG�
PRQLWRU��IW��PLQXWH��

&L  FRQFHQWUDWLRQ�RI�QREOH�JDV�UDGLRQXFOLGH��L��DV�GHWHUPLQHG�E\�JDPPD�
VSHFWUDO�DQDO\VLV�RI�JUDE�VDPSOH���&L�PO��

.L  WRWDO�ERG\�GRVH�FRQYHUVLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L���PUHP�\U�SHU�
�&L�P���IURP�7DEOH�����

/L  EHWD�VNLQ�GRVH�FRQYHUVLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L���PUHP�\U�SHU�
�&L�P���IURP�7DEOH�����

0L  JDPPD�DLU�GRVH�FRQYHUVLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L���PUDG�\U�SHU�
�&L�P���IURP�7DEOH�����

���  PUHP�VNLQ�GRVH�SHU�PUDG�JDPPD�DLU�GRVH��PUHP�PUDG���DQG�

���  ��������PO�IW����������PLQ�VHF��

7KH�OHVVHU�YDOXH�RI�637% RU�636 LV�XVHG�WR�HVWDEOLVK�WKH�PRQLWRU�VHWSRLQW���
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7KH�6WDWLRQ�9HQW�PRQLWRU��5(�������HIILFLHQFLHV�DQG�UHDG�RXWV�DUH�LQ��&L�PO��KRZHYHU��WKH�
&RQWDLQPHQW�3XUJH�([KDXVW�0RQLWRU��5(�������DQG�WKH�:*'7�PRQLWRU��5(�������
HIILFLHQFLHV�DQG�UHDGRXWV�DUH�LQ�FRXQWV�SHU�PLQXWH���7KHUHIRUH��IRU�5(������DQG�5(�������WKH�
VHWSRLQWV�LQ��&L�PO�PXVW�EH�FRUUHFWHG�WR�DQ�HTXLYDOHQW�PRQLWRU�FRXQWV�SHU�PLQXWH���7KH�
PRQLWRU�FDOLEUDWLRQ�FXUYHV�DUH�XVHG�IRU�GHWHUPLQLQJ�VSHFLILF�UDGLRQXFOLGH�HIILFLHQFLHV��FSP�SHU�
�&L�PO����

1RUPDOO\��WKH�PRQLWRU�IRU�;H�����HIILFLHQF\�LV�XVHG�LQ�OLHX�RI�WKH�HIILFLHQF\�YDOXHV�IRU�WKH�
LQGLYLGXDO�UDGLRQXFOLGHV���;H�����LV�XVHG�EHFDXVH�LW�LV�WKH�SUHGRPLQDQW�LQHUW�JDV�IRXQG�LQ�
VWDWLRQ�JDVHRXV�UHOHDVHV���7KH�XVH�RI�;H�����HIILFLHQF\�SURYLGHV�D�FRQVHUYDWLYH�YDOXH�IRU�
DODUP�VHWSRLQW�GHWHUPLQDWLRQ�

����� &RQVHUYDWLYH��*HQHULF�5DGLDWLRQ�0RQLWRU�6HWSRLQWV

1RUPDOO\��JHQHULF�DODUP�VHWSRLQWV�DUH�HVWDEOLVKHG�LQVWHDG�RI�WKRVH�GHWHUPLQHG�E\�LQGLYLGXDO�
UDGLRQXFOLGH�DQDO\VLV���7KLV�DSSURDFK�HOLPLQDWHV�WKH�QHHG�WR�DGMXVW�WKH�VHWSRLQW�SHULRGLFDOO\�WR�
UHIOHFW�PLQRU�FKDQJHV�LQ�UDGLRQXFOLGH�GLVWULEXWLRQ�RU�UHOHDVH�IORZ�UDWH���7KHUHIRUH��WKH�PRUH�
UHVWULFWLYH�VHWSRLQW�LV�EDVHG�RQ�WKH�WRWDO�ERG\�GRVH�UDWH�OLPLW�DQG�PD\�EH�FDOFXODWHG�XVLQJ�
HTXDWLRQ���������$JDLQ��;H�����PRQLWRU�HIILFLHQF\�LV�XVHG�IRU�FRQVHUYDWLVP���;H�����LV�XVHG�
EHFDXVH�LW�LV�WKH�SUHGRPLQDQW�LQHUW�JDV�LQ�VWDWLRQ�JDVHRXV�UHOHDVHV���7KH�DODUP�VHWSRLQWV�DUH�
FRQWUROOHG�IRU�5(�������5(�������DQG�5(������LQ�DFFRUGDQFH�ZLWK�WKH�5DGLDWLRQ�0RQLWRU�
6HWSRLQW�0DQXDO�

����� 5HOHDVH�)ORZ�5DWH�(YDOXDWLRQ�)RU�%DWFK�5HOHDVHV

7R�FRPSO\�ZLWK�WKH�UHOHDVH�UDWH�OLPLWV�RI�6HFWLRQ��������HDFK�EDWFK�UHOHDVH�VKDOO�EH�HYDOXDWHG�
IRU�PD[LPXP�UHOHDVH�IORZ�UDWH�SULRU�WR�EHLQJ�UHOHDVHG���%DVHG�RQ�QREOH�JDV�FRQFHQWUDWLRQ��DQG�
WKH�UDGLRLRGLQH��SDUWLFXODWH��DQG�WULWLXP�FRQFHQWUDWLRQ�LQ WKH�VDPSOH�DV�FROOHFWHG�LQ�DFFRUGDQFH�
ZLWK�7DEOH������WKH�DOORZDEOH�UHOHDVH�UDWH�LV�GHWHUPLQHG�EDVHG�RQ�HTXDWLRQV��������������DQG�
��������7KH�VPDOOHVW�YDOXH�RI�55WE��556 RU�55,1+ LV�XVHG�DV�WKH�PD[LPXP�DOORZDEOH�UHOHDVH�
IORZ�UDWH�

7R�GHWHUPLQH�55,1+ H[DFWO\��D�VHSDUDWH�55,1+ PXVW�EH�FDOFXODWHG�IRU�HYHU\�RUJDQ�LQ�HYHU\�DJH�
JURXS�����YDOXHV�RI�55,1+����7KH�VPDOOHVW�RI�WKHVH����LV�WKH�55,1+ ZKLFK�LV�FRPSDUHG�WR�55WE
DQG�55V WR�GHWHUPLQH�PD[LPXP�DOORZDEOH�UHOHDVH�UDWH���$�FRQVHUYDWLYH�VKRUWFXW�LV�WR�FDOFXODWH�

55,1+ RQFH�E\�XVLQJ�WKH�ODUJHVW�LQKDODWLRQ�GRVH�IDFWRU��5LR IURP�7DEOH������IRU�DQ\�RUJDQ�RI�
DQ\�DJH�JURXS�IRU�HDFK�QXFOLGH�UHOHDVHG���7KH�ODUJHVW�GRVH�IDFWRUV�LQ�WKH�LQKDODWLRQ�SDWKZD\�
DUH�XVXDOO\�IRU�WKH�WHHQ�OXQJ���

55
4 . &1*WE

1* L L

���

���  �  
�����

55
4 / 0 &1*

6

1* L L L

����

��� �� �  � 
�����

55
4 5 &,1+ '),1+

,1+ LR L ,3

����

���  �  �  � 
�����



�� 5HYLVLRQ���
2'&0

ZKHUH��

55WE  DOORZDEOH�UHOHDVH�IORZ�UDWH�VR�DV�QRW�WR�H[FHHG�D�WRWDO�ERG\�GRVH�UDWH�
RI�����PUHP�\U��IW��PLQXWH��

55V  DOORZDEOH�UHOHDVH�IORZ�UDWH�VR�DV�QRW�WR�H[FHHG�D�VNLQ�GRVH�UDWH�RI�
�����PUHP�\U��IW��PLQXWH��

55,1+  DOORZDEOH�UHOHDVH�IORZ�UDWH�VR�DV�QRW�WR�H[FHHG�DQ�LQKDODWLRQ�GRVH�UDWH�
RI������PUHP�\U��IW��PLQ��

���  WRWDO�ERG\�GRVH�UDWH�OLPLW�DW�WKH�815(675,&7('�$5($�
%281'$5<��PUHP�\U���

����  VNLQ�GRVH�UDWH OLPLW�DW�WKH�815(675,&7('�$5($�
%281'$5< �PUHP�\U��

����  LQKDODWLRQ�GRVH�UDWH�OLPLW�DW�WKH�815(675,&7('�$5($�
%281'$5<��PUHP�\U��

���  �������PO�IW����������PLQ�VHF��

�41*  DWPRVSKHULF� �4�YDOXH�IRU�GLUHFW�H[SRVXUH�WR�QREOH�JDV�DW�WKH�
815(675,&7('�$5($�%281'$5<�JLYHQ�LQ�7DEOH������VHF�P����

�4,1+  DWPRVSKHULF� �4�YDOXH�IRU�LQKDODWLRQ�DW�WKH�815(675,&7('�$5($�
%281'$5<�JLYHQ�LQ�7DEOH������VHF�P���

.L  WRWDO�ERG\�GRVH�FRQYHUVLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L���PUHP�\U�SHU�
�&L�P���IURP�7DEOH ����

/L  EHWD�VNLQ�GRVH�FRQYHUVLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L���PUHP�\U�SHU�
�&L�P���IURP�7DEOH�����

0L  JDPPD�DLU�GRVH�FRQYHUVLRQ�IDFWRU�IRU�UDGLRQXFOLGH��L���PUDG�\U�SHU�
�&L�P���IURP�7DEOH�����

5LR  GRVH�IDFWRU�IRU�UDGLRQXFOLGHL WR�RUJDQ��R��RI�DJH�JURXSD JLYHQ�LQ�7DEOH�

�����PUHP�\U�SHU��&L�P���

&1*L  FRQFHQWUDWLRQ�RI�QREOH�JDV�UDGLRQXFOLGH��L��DQDO\]HG�LQ�JUDE�VDPSOHV�

&,1+L  FRQFHQWUDWLRQ�RI�WULWLXP��UDGLRLRGLQH��RU�SDUWLFXODWH�UDGLRQXFOLGH��L��
DQDO\]HG�LQ�JUDE�VDPSOHV��DQG

'),3  �����ZKLFK�LV�D�UHPRYDO�IDFWRU�RI�����IRU�UDGLRLRGLQHV�DQG�
SDUWLFXODWHV�ZKHQ�WKH�HIIOXHQW�LV�SURFHVVHG�WKURXJK�DQ�DEVROXWH�ILOWHU�
�GR�QRW XVH�IRU�WULWLXP��

7KH�DFWXDO�UHOHDVH�UDWH�PD\�EH�VHW�ORZHU�WKDQ�WKH�PD[LPXP�DOORZDEOH�UHOHDVH�UDWH�WR�
SURYLGH�DQ�DGGLWLRQDO�DVVXUDQFH�WKDW�WKH�UHOHDVH�UDWH�OLPLWV�RI�6HFWLRQ�������DUH�QRW�
H[FHHGHG�



�� 5HYLVLRQ���
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��� 815(675,&7('�$5($�%281'$5<�'26(�5$7(�&$/&8/$7,21�� 12%/(�*$6

,I�DQ�HIIOXHQW�QREOH�JDV�PRQLWRU�H[FHHGV�WKH�DODUP�VHWSRLQW��WKHQ�DQ�HYDOXDWLRQ�RI�FRPSOLDQFH�
ZLWK�WKH�UHOHDVH�UDWH�OLPLWV�RI�6HFWLRQ�������PXVW�EH�SHUIRUPHG�XVLQJ�DFWXDO�UHOHDVH�FRQGLWLRQV���
7KLV�HYDOXDWLRQ�UHTXLUHV�FROOHFWLQJ�D�VDPSOH�RI�WKH�HIIOXHQW�WR�HVWDEOLVK�DFWXDO�UDGLRQXFOLGH�
FRQFHQWUDWLRQV�DQG�PRQLWRU�UHVSRQVH���

7KH�IROORZLQJ�HTXDWLRQV�PD\�EH�XVHG�IRU�HYDOXDWLQJ�FRPSOLDQFH�ZLWK�WKH�UHOHDVH�UDWH�OLPLW�RI�
6HFWLRQ�������IRU�QREOH�JDVHV�

' 4 9) . &WE 1* L L���  �    �����

' 4 9) / 0 &V 1* L L L��� �� �   �  �����

ZKHUH�

'WE  WRWDO�ERG\�GRVH�UDWH��PUHP�\U��

'V  VNLQ�GRVH�UDWH��PUHP�\U��

�41*  DWPRVSKHULF� �4�IRU�GLUHFW�H[SRVXUH�WR�QREOH�JDVHV�DW�WKH�
815(675,&7('�$5($�%281'$5<�JLYHQ�LQ�7DEOH������VHF�P���

9)  YHQWLODWLRQ�V\VWHP�IORZ�UDWH��IW��PLQ��

&L  FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH��L��DV�PHDVXUHG�LQ�VDPSOH���&L�PO��

.L  WRWDO�ERG\�GRVH�FRQYHUVLRQ�IDFWRU�IRU�QREOH�JDV�UDGLRQXFOLGH��L��
�PUHP�\U�SHU��&L�P���IURP�7DEOH�����

/L  EHWD�VNLQ�GRVH�FRQYHUVLRQ�IDFWRU�IRU�QREOH�JDV�UDGLRQXFOLGH��L��
�PUHP�\U�SHU��&L�P���IURP�7DEOH�����

0L  JDPPD�DLU�GRVH�FRQYHUVLRQ�IDFWRU�IRU�QREOH�JDV�UDGLRQXFOLGH��L��
�PUDG�\U�SHU��&L�P���IURP�7DEOH�����

���  PUHP�VNLQ�GRVH�SHU�PUDG�JDPPD�DLU�GRVH��PUHP�PUDG���DQG

���  ��������PO�IW����������PLQ�VHF��
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��� 815(675,&7('�$5($�%281'$5<�'26(�5$7(�&$/&8/$7,21�� 5$',2,2',1(��
75,7,80��$1'�3$57,&8/$7(6�

����� 'RVH�5DWH�&DOFXODWLRQ

6HFWLRQ�������OLPLWV�WKH�GRVH�UDWH�WR�������PUHP�\U�WR�DQ\�RUJDQ�IRU�JDVHRXV�UHOHDVHV�RI�,������
WULWLXP�DQG�DOO�SDUWLFXODWHV�ZLWK�KDOI�OLYHV�JUHDWHU�WKDQ���GD\V��7R�GHPRQVWUDWH�FRPSOLDQFH�
ZLWK�WKLV�OLPLW��DQ�HYDOXDWLRQ�LV�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�7DEOH������QRPLQDOO\�RQFH�SHU���
GD\V���7KH�IROORZLQJ�HTXDWLRQ�PD\�EH�XVHG�IRU�WKH�GRVH�UDWH�HYDOXDWLRQ�

' 4 5 4R ,1+ LR L�   �����

ZKHUH�

'R  GRVH�UDWH�WR�RUJDQ��R��RYHU�WKH�VDPSOLQJ�WLPH�SHULRG��PUHP�\U�

�4,1+  DWPRVSKHULF� �4�YDOXH�IRU�LQKDODWLRQ�DW�WKH�815(675,&7('�$5($�
%281'$5<�JLYHQ�LQ�7DEOH������VHF�P���

5LR  GRVH�IDFWRU�WR�RUJDQR IURP UDGLRQXFOLGH��L��IRU�WKH�FRQWUROOLQJ�DJH�JURXS�YLD�

WKH�LQKDODWLRQ�SDWKZD\��PUHP�\U�SHU��&L�P���IURP�7DEOH������DQG�

4L  DYHUDJH�UHOHDVH�UDWH�RYHU�WKH�DSSURSULDWH�VDPSOLQJ�SHULRG�DQG�DQDO\VLV�
IUHTXHQF\�IRU�UDGLRQXFOLGH��L����&L�VHF��

����� 6LPSOLILHG�'RVH�5DWH�(YDOXDWLRQ�IRU�5DGLRLRGLQH��7ULWLXP�DQG�3DUWLFXODWHV

,W�LV�FRQVHUYDWLYH�WR�HYDOXDWH�GRVH�UDWHV�E\�DSSO\LQJ�WKH�,�����GRVH�IDFWRU�WR�WKH�FROOHFWLYH�
UHOHDVHV�IRU�DOO�PHDVXUHG�UDGLRQXFOLGHV���%\�VXEVWLWXWLQJ����� PUHP�\U�IRU�WKH�GRVH�UDWH�WR�
RUJDQ��R��LQ�(TXDWLRQ ������DQG�VROYLQJ�IRU�4L��DQ�DOORZDEOH�UHOHDVH�UDWH�FDQ�EH�GHWHUPLQHG���
%DVHG�RQ�WKH�DQQXDO�DYHUDJH�PHWHRURORJLFDO�GLVSHUVLRQ��VHH�7DEOH������DQG�WKH�,�����GRVH�
IDFWRU�IRU�WKH�PRVW�OLPLWLQJ�SRWHQWLDO�SDWKZD\��DJH�JURXS�DQG�RUJDQ��LQKDODWLRQ��FKLOG��WK\URLG��
� 5LR  �����(����PUHP�\U�SHU��&L�P����WKH�DOORZDEOH�UHOHDVH�UDWH�LV����� �&L�VHF���$Q�DGGHG�
FRQVHUYDWLVP�IDFWRU�RI�����KDV�EHHQ�LQFOXGHG�LQ�WKLV�FDOFXODWLRQ�WR�DFFRXQW�IRU�DQ\�SRWHQWLDO�
GRVH�FRQWULEXWLRQ�IURP�RWKHU�UDGLRDFWLYH�SDUWLFXODWH�PDWHULDO���

)RU�D���GD\�SHULRG��ZKLFK�LV�WKH�QRPLQDO�VDPSOLQJ�DQG�DQDO\VLV�IUHTXHQF\��WKH�FXPXODWLYH�
UHOHDVH�ZRXOG�EH����� &L���7KHUHIRUH��DV�ORQJ�DV�WKH�WRWDO�UDGLRLRGLQH��WULWLXP��DQG�SDUWLFXODWH�
UHOHDVHV�LQ�DQ\���GD\�SHULRG�GR�QRW�H[FHHG����� &L��QR�DGGLWLRQDO�DQDO\VHV�DUH�QHHGHG�WR�YHULI\�
FRPSOLDQFH�ZLWK�WKH�6HFWLRQ�������OLPLWV�RQ�DOORZDEOH�UHOHDVH�UDWH�
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��� 48$17,)<,1*�$&7,9,7<�5(/($6('

15&�5HJXODWRU\�*XLGH������UHTXLUHV�UHSRUWLQJ�WKH�TXDQWLWLHV�RI�LQGLYLGXDO�UDGLRQXFOLGHV�
UHOHDVHG�LQ�JDVHRXV�HIIOXHQWV���7KHUHIRUH��WKHVH�TXDQWLWLHV��VKDOO�EH�GHWHUPLQHG�

����� 4XDQWLI\LQJ�1REOH�*DV $FWLYLW\�5HOHDVHG�8VLQJ�D�*UDE�6DPSOH�RU�5(�����

7KH�TXDQWLILFDWLRQ�RI�FRQWLQXRXV�QREOH�JDV�HIIOXHQWV�LV�EDVHG�RQ�VDPSOLQJ�DQG�DQDO\VLV�RI�WKH�
6WDWLRQ�9HQW�HIIOXHQW���7KH�PRQLWRU��5(�������SURYLGHV�D�PHDVXUHPHQW�RI�JURVV�UDGLRDFWLYH�
PDWHULDO�FRQFHQWUDWLRQ�LQ�WKH�HIIOXHQW���$V�UHTXLUHG�E\�7DEOH������D�JDV�VDPSOH�LV�FROOHFWHG�DW�
OHDVW�PRQWKO\�IURP�WKH�6WDWLRQ�9HQW���$QG��DV�GLVFXVVHG�LQ�6HFWLRQ �������WKLV�VDPSOH�LV�
DQDO\]HG�E\�JDPPD�VSHFWURVFRS\�WR�LGHQWLI\�SULQFLSDO�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV��QREOH�
JDVHV����7KH�UHVXOWV�RI�WKH�DQDO\VLV�DUH�XVHG�WR�GHWHUPLQH�WKH�TXDQWLWLHV�RI�UDGLRQXFOLGHV�
UHOHDVHG���7KLV�VLPSOLILHG�DSSURDFK�UHDVRQDEO\�TXDQWLILHV�WKH�FRQWLQXRXV�UHOHDVH�SURYLGHG�WKDW�
QR�DW\SLFDO�OHYHOV�KDYH�EHHQ�REVHUYHG��H�J���DOHUW�VHWSRLQW�EHLQJ�H[FHHGHG��

%DVHG�RQ�WKH�DFWXDO�JUDE�VDPSOH�DQDO\VLV��WKH�UHOHDVH�TXDQWLWLHV�DUH�GHWHUPLQHG�E\�XVLQJ�WKH�
IROORZLQJ�HTXDWLRQ�

4L  ��������9)��7��&L ��(��� �����

ZKHUH�

4L  WRWDO�DFWLYLW\�UHOHDVHG�RI�UDGLRQXFOLGHL �&L��

������  PLOOLOLWHUV�SHU�IW��

9)  YHQWLODWLRQ�V\VWHP�IORZ�UDWH��IW��PLQ��

7  UHOHDVH�GXUDWLRQ��PLQ��

�(����  &L�SHU� &L��DQG

&L  FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH��L��DV�PHDVXUHG�LQ�WKH�JUDE�VDPSOH�
� &L�PO��

$V�DQ�DOWHUQDWLYH�PHWKRG��WKH�DYHUDJH�QREOH�JDV�UHDGLQJ�IRU�WKH�UHOHDVH�SHULRG�FDQ�EH�XVHG�WR�
TXDQWLW\�LQGLYLGXDO�QREOH�JDV�UDGLRQXFOLGHV�UHOHDVHG�SURYLGHG�D�QRUPDO�LVRWRSLF�PL[WXUH�RI�
JDVHV�LV�SUHVHQW�E\�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ��

4
$

$
& 9) 7L

L

L

�� ����     ������

ZKHUH�

4L  WRWDO�DFWLYLW\�UHOHDVHG�RI�UDGLRQXFOLGH��L����&L���

������  PLOOLOLWHUV�SHU�IW��
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$L  DFWLYLW\�FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH��L��IURP�WKH�JDPPD�VSHFWUDO�
DQDO\VLV�RI�D�JUDE�VDPSOH�IURP�WKH�UHOHDVH�SRLQW���&L�PO��

&  DYHUDJH�JURVV�DFWLYLW\�FRQFHQWUDWLRQ�RYHU�WKH�UHOHDVH�SHULRG�DV�
PHDVXUHG�E\�WKH�QREOH�JDV�PRQLWRU�H[FOXGLQJ�DQ\�%$7&+�
5(/($6(6���&L�PO��

9)  YHQWLODWLRQ�V\VWHP�IORZ�UDWH��IW��PLQ���DQG

7  UHOHDVH�GXUDWLRQ��PLQ��

����� 4XDQWLI\LQJ�1REOH�*DV�$FWLYLW\�5HOHDVHG�:KLOH�5(�����$$�DQG�%$��&KDQQHO�& $UH�
,QRSHUDEOH

:LWK�ERWK�6WDWLRQ�9HQW�UDGLDWLRQ�PRQLWRUV�LQRSHUDEOH��L�H���5(������$$�DQG�%$��&KDQQHO�&��
WKH�DODUP�IXQFWLRQV�DUH�DOVR�QRQIXQFWLRQDO���7KH�RQFH�SHU���KRXUV�JUDE�VDPSOHV�SURYLGH�IRU�
FRQWLQXHG�TXDQWLILFDWLRQ�RI�UHOHDVHV�LQ�DFFRUGDQFH�ZLWK�7DEOH�����UHTXLUHPHQWV���$QDO\VLV�RI�
JUDE�VDPSOHV�SURYLGHV�WKH�UDGLRQXFOLGH�FRQFHQWUDWLRQV�LQ�WKH�HIIOXHQW���7KH�IORZ�PHDVXUHPHQW�
GHYLFH��RU�IORZ�UDWH�HVWLPDWH��DQG�WKH�UHOHDVH�GXUDWLRQ�SURYLGH�WKH�WRWDO�YROXPH�UHOHDVHG���:LWK�
WKHVH��WKH�WRWDO�DPRXQW�RI�UDGLRDFWLYH�PDWHULDO�UHOHDVHG�FDQ�EH�GHWHUPLQHG�E\�XVLQJ�HTXDWLRQ���
��

����� 4XDQWLI\LQJ�5DGLRLRGLQH��7ULWLXP��DQG�3DUWLFXODWH�$FWLYLW\�5HOHDVHG

)RU�UDGLRLRGLQH�DQG�SDUWLFXODWHV�

4
$ W Y (

O H V
L

L L

WL

   

  �

� ��

� ��
������

ZKHUH�

4L  WRWDO�DFWLYLW\�UHOHDVHG�RI�UDGLRQXFOLGHL �&L��

$L  DFWLYLW\�RI�UDGLRQXFOLGHL PHDVXUHG�RQ�ILOWHU�PHGLD���&L��

L  GHFD\�FRQVWDQW�RI�UDGLRQXFOLGHL �KU�
�����

W  UHOHDVH�GXUDWLRQ��KU��

Y  WRWDO�YHQW�V\VWHP�IORZ�IRU�VDPSOLQJ�SHULRG��FF����

�(���  &L�SHU��&L�

V  WRWDO�IORZ�WKURXJK�VDPSOHU��FF���DQG

����  LVRNLQHWLF�IORZ�FRUUHFWLRQ�IDFWRU�IRU�QRUPDO�UDQJH�VWDWLRQ�YHQW�VNLG�
5(������$$�RU�%$�ILOWHU�PHGLD���
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)RU�7ULWLXP�

4
& : 9 (
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� 

� ��

� �
������

ZKHUH�

4  WRWDO�DFWLYLW\�RI�WULWLXP�UHOHDVHG��&L��

&  WULWLXP�FRQFHQWUDWLRQ�LQ�JDV�ZDVKLQJ�ERWWOH���&L�PO��

:  YROXPH�RI�ZDWHU�DGGHG�WR�JDV�ZDVKLQJ�ERWWOH��PO���

9  WRWDO�YHQW�V\VWHP�IORZ�IRU�UHOHDVH�SHULRG��FF���

�(���  &L�SHU��&L�

���  HIILFLHQF\�IRU�FROOHFWLRQ�RI�WULWLXP��DQG

6  WRWDO�VDPSOH�YROXPH�WKURXJK�JDV�ZDVKLQJ�ERWWOH��FF��

����� 4XDQWLI\LQJ�*URXQG�/HYHO�5HOHDVHV�$FWLYLW\

7KH�JURXQG�OHYHO�UHOHDVHV�OLVWHG�LQ�6HFWLRQ�������GR�QRW�H[KDXVW�WKURXJK�6WDWLRQ�9HQW�QRU�DUH�
GLUHFWO\�VDPSOHG�IRU�DFWLYLW\���7KH�FRQGHQVDWH�VDPSOH�LV�XVHG�WR�FDOFXODWH�WKH�SRVWXODWHG�LRGLQH�
DQG�SDUWLFXODWHV�DFWLYLWLHV�DQG�D�SRUWLRQ�RI�WKH�WULWLXP�DQG�QREOH�JDV�DFWLYLW\���7KH�RII�JDV�
VDPSOH�VXSSOHPHQW�WKH�WULWLXP�DQG�QREOH�JDV�DFWLYLWLHV�UHOHDVHG��GXH�WR�SDUWLWLRQLQJ�IDFWRUV��
RYHU�������RI�LRGLQHV�DQG�SDUWLFXODWHV�DUH�LQ�WKH�FRQGHQVDWH�DQG�PRLVWXUH�VHSDUDWRU�GUDLQ�WDQN�
OLTXLG����7KH�UHVXOWV�RI�WKH�VDPSOLQJ�SURJUDP�DUH�XVHG�WR�LQGLUHFWO\�TXDQWLI\�WKH�DFWLYLW\�
UHOHDVHG�DV�IROORZV��

4 7 0 & 3 & ) & 0 0L LF LP LV F � �      �� ��� � ��� �����

ZKHUH�

4L  WRWDO�DFWLYLW\�UHOHDVHG�RI�UDGLRQXFOLGH L����&L��

7  GXUDWLRQ�RI�UHOHDVH��PLQ��

0  PDVV�IORZ�UDWH�RI�UHOHDVH��OEV�KU��

0F  PDVV�IORZ�UDWH�RI�FRQGHQVDWH��OEV�KU��

�����  
�

��
KU�PLQ��������FF������OEV��

&LF  FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�LQ�FRQGHQVDWH���&L�FF��
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�����  PDVV�IORZ�UDWH�UDWLR�RI�PRLVWXUH�VHSDUDWRU�GUDLQ�WR�FRQGHQVDWH�

3  IUDFWLRQ�RI�PRLVWXUH�VHSDUDWRU�GUDLQ�IORZ�URXWHG�WR�IHHGZDWHU�

&LP  FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�LQ PRLVWXUH�VHSDUDWRU�GUDLQ���&L�FF��

)  IORZUDWH�RI�RII�JDV�V\VWHP��IW��PLQ��

�����  FF�SHU�IW�

&LV  FRQFHQWUDWLRQ�RI�UDGLRQXFOLGHL LQ�RII�JDV�VDPSOH���&L�FF�
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��� 12%/(�*$6�'26(�&$/&8/$7,216�� ���&)5���

����� 815(675,&7('�$5($�'RVH�� /LPLWV

&XPXODWLYH�GRVH�FRQWULEXWLRQV�IRU�WKH�FXUUHQW�FDOHQGDU�TXDUWHU�DQG�FXUUHQW�FDOHQGDU�\HDU�IRU�
QREOH�JDVHV�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG�SDUDPHWHUV�LQ�WKLV�
6HFWLRQ�RU�WKH�PHWKRGRORJ\�XVHG�LQ�*$63$5�,,��185(*�&5�������DW�OHDVW�RQFH�SHU����GD\V���
7KLV�SHULRGLF�DVVHVVPHQW�RI�UHOHDVHV�RI�QREOH�JDVHV�LV�WR�HYDOXDWH�FRPSOLDQFH�ZLWK�WKH�
TXDUWHUO\�GRVH�OLPLWV�DQG�FDOHQGDU�\HDU�OLPLWV�

7KH�DLU�GRVH�GXH�WR�QREOH�JDVHV�UHOHDVHG�LQ�JDVHRXV�HIIOXHQWV�WR�DUHDV�DW�DQG�EH\RQG�WKH�
815(675,&7('�$5($�%281'$5<�VKDOO�EH�OLPLWHG�WR�WKH�IROORZLQJ�

� GXULQJ�DQ\�FDOHQGDU�TXDUWHU���OHVV�WKDQ�RU�HTXDO�WR���PUDG�IRU�JDPPD�UDGLDWLRQ�DQG�
OHVV�WKDQ�RU�HTXDO�WR����PUDG�IRU�EHWD�UDGLDWLRQ��DQG

� GXULQJ�DQ\�FDOHQGDU�\HDU���OHVV�WKDQ�RU�HTXDO�WR����PUDG�IRU�JDPPD�UDGLDWLRQ�DQG�OHVV�
WKDQ�RU�HTXDO�WR����PUDG�IRU�EHWD�UDGLDWLRQ�

:LWK�WKH�FDOFXODWHG�DLU�GRVH�IURP�UDGLRDFWLYH�QREOH�JDVHV�LQ�JDVHRXV�HIIOXHQWV�H[FHHGLQJ�DQ\�
RI�WKH�DERYH�OLPLWV��SUHSDUH�DQG�VXEPLW�WR�WKH�&RPPLVVLRQ�ZLWKLQ����GD\V��SXUVXDQW�WR�6HFWLRQ�
�����D�/LFHQVHH�(YHQW 5HSRUW�WKDW�LGHQWLILHV�WKH�FDXVH�V��IRU�H[FHHGLQJ�WKH�OLPLW�V��DQG�GHILQHV�
WKH�FRUUHFWLYH�DFWLRQV�WKDW�KDYH�EHHQ�WDNHQ�WR�UHGXFH�WKH�UHOHDVHV�DQG�WKH�SURSRVHG�FRUUHFWLYH�
DFWLRQV�WR�EH�WDNHQ�WR�DVVXUH�WKDW�VXEVHTXHQW�UHOHDVHV�ZLOO�EH�LQ�FRPSOLDQFH�ZLWK�WKH�DERYH�
OLPLWV�

7KLV�VSHFLILFDWLRQ�LV�SURYLGHG�WR�LPSOHPHQW�WKH�UHTXLUHPHQWV�RI�6HFWLRQ�,,�%��,,,�$�DQG�,9�$�
RI�$SSHQGL[�,�����&)5�3DUW������7KH�OLPLWV�VSHFLILHG�DERYH�SURYLGH�WKH�UHTXLUHG�RSHUDWLQJ�
IOH[LELOLW\�DQG�DW�WKH�VDPH�WLPH�LPSOHPHQW�WKH�JXLGHV�VHW�IRUWK�LQ�6HFWLRQ�,9�$�RI�$SSHQGL[�,�
WR�DVVXUH�WKDW�WKH�UHOHDVHV�RI�UDGLRDFWLYH�PDWHULDO�LQ�JDVHRXV�HIIOXHQWV�ZLOO�EH�NHSW��DV�ORZ�DV�LV�
UHDVRQDEO\�DFKLHYDEOH����7KLV�6HFWLRQ�LPSOHPHQWV�WKH�UHTXLUHPHQWV�RI�6HFWLRQ�,,,�$�RI�
$SSHQGL[�,�WKDW�FRQIRUPDQFH�ZLWK�WKH�JXLGHV�RI�$SSHQGL[�,�WR�EH�VKRZQ�E\�FDOFXODWLRQDO�
SURFHGXUHV�EDVHG�RQ�PRGHOV�DQG�GDWD�VXFK�WKDW�WKH�DFWXDO�H[SRVXUH�RI�DQ�LQGLYLGXDO�WKURXJK�
WKH�DSSURSULDWH�SDWKZD\V�LV�XQOLNHO\�WR�EH�VXEVWDQWLDOO\�XQGHUHVWLPDWHG���7KH�GRVH FDOFXODWLRQV�
HVWDEOLVKHG�IRU�FDOFXODWLQJ�WKH�GRVHV�GXH�WR�WKH�DFWXDO�UHOHDVH�UDWHV�RI�UDGLRDFWLYH�QREOH�JDVHV�
LQ�JDVHRXV�HIIOXHQWV�DUH�FRQVLVWHQW�ZLWK�WKH�PHWKRGRORJ\�SURYLGHG�LQ�5HJXODWRU\�*XLGH��������
�&DOFXODWLRQ�RI�$QQXDO�'RVHV�WR�0DQ�IURP�5RXWLQH�5HOHDVHV�RI�5HDFWRU�(IIOXHQWV�IRU�WKH�
3XUSRVH�RI�(YDOXDWLQJ�&RPSOLDQFH�ZLWK����&)5�3DUW�����$SSHQGL[�,���5HYLVLRQ����2FWREHU�
�����DQG�5HJXODWRU\�*XLGH���������0HWKRGV�IRU�(VWLPDWLQJ�$WPRVSKHULF�7UDQVSRUW�DQG�
'LVSHUVLRQ�RI�*DVHRXV�(IIOXHQWV�LQ�5RXWLQH�5HOHDVHV IURP�/LJKW�:DWHU�&RROHG�5HDFWRUV����
5HYLVLRQ�����-XO\�������

����� 'RVH�&DOFXODWLRQV�� 1REOH�*DVHV

7KH�IROORZLQJ�HTXDWLRQV�PD\�EH�XVHG�WR�FDOFXODWH�WKH�JDPPD�DLU�DQG�EHWD�DLU�GRVHV�

' ( 4 0 41* L L��� ���  �  �  � ������

' ( 4 1 41* L L��� ���  �   ������
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ZKHUH�

'  DLU�GRVH�GXH�WR�JDPPD�HPLVVLRQV�IRU�QREOH�JDV�UDGLRQXFOLGHV��PUDG���

'  DLU�GRVH�GXH�WR�EHWD�HPLVVLRQV�IRU�QREOH�JDV�UDGLRQXFOLGHV��PUDG��

�41*  DWPRVSKHULF� �4�YDOXH�IRU�GLUHFW�H[SRVXUH�WR�QREOH�JDV�DW�WKH�
815(675,&7('�$5($�%281'$5<�JLYHQ�LQ�7DEOH������VHF�P���

4L  FXPXODWLYH�UHOHDVH�RI�QREOH�JDV�UDGLRQXFOLGH��L��RYHU�WKH�SHULRG�RI�
LQWHUHVW���&L��

0L  DLU�GRVH�IDFWRU�GXH�WR�JDPPD�HPLVVLRQV�IURP�QREOH�JDV�UDGLRQXFOLGH�
�L���PUDG�\U�SHU��&L�P���IURP�7DEOH ����

1L  DLU�GRVH�IDFWRU�GXH�WR�EHWD�HPLVVLRQV�IURP�QREOH�JDV�UDGLRQXFOLGH��L��
�PUDG�\U�SHU��&L�P���IURP�7DEOH �����DQG

����(���� ������(�����\U�VHF��

����� 6LPSOLILHG�'RVH�&DOFXODWLRQ�IRU�1REOH�*DVHV

,Q�OLHX�RI�WKH�LQGLYLGXDO�QREOH�JDV�UDGLRQXFOLGH�GRVH�DVVHVVPHQW�SUHVHQWHG�DERYH��WKH�
IROORZLQJ�VLPSOLILHG�HTXDWLRQV�PD\�EH�XVHG�IRU�YHULI\LQJ�FRPSOLDQFH�ZLWK�WKH�GRVH�OLPLWV�RI�
6HFWLRQ����������5HIHU�WR�$SSHQGL[�%�IRU�WKH�GHULYDWLRQ�DQG�MXVWLILFDWLRQ�RI�WKLV�VLPSOLILHG�
PHWKRG��

' ( 4 0 41* HII L� � ��� ���  �  �   ������

DQG

' ( 4 1 41* HII L� � ��� ���  �  �   ������

ZKHUH�

0HII  ���(�����HIIHFWLYH�JDPPD�DLU�GRVH�IDFWRU�IURP�$SSHQGL[ %��PUDG�\U�
SHU��&L�P���

1HII  ���(�����HIIHFWLYH�EHWD�DLU�GRVH�IDFWRU�IURP�$SSHQGL[ %��PUDG�\U�SHU�
�&L�P����DQG

���  FRQVHUYDWLVP�IDFWRU�WR�DFFRXQW�IRU�SRWHQWLDO�YDULDELOLW\�LQ�WKH�
UDGLRQXFOLGH�GLVWULEXWLRQ��
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��� 5$',2,2',1(��75,7,80�$1'�3$57,&8/$7(�'26(�&$/&8/$7,216�� ���&)5���

����� 815(675,&7('�$5($�'RVH�/LPLWV

$�SHULRGLF�DVVHVVPHQW�LV�UHTXLUHG�WR�HYDOXDWH�FRPSOLDQFH�ZLWK�WKH�TXDUWHUO\�GRVH�OLPLW�DQG�WKH�
FDOHQGDU�\HDU�OLPLW�WR�DQ\�RUJDQ���&XPXODWLYH�GRVH�FRQWULEXWLRQV�IRU�WKH�FXUUHQW�FDOHQGDU�
TXDUWHU�DQG�FXUUHQW�FDOHQGDU�\HDU�IRU�,������WULWLXP��DQG�UDGLRQXFOLGHV�LQ�SDUWLFXODWH�IRUP�ZLWK�
KDOI�OLYHV�JUHDWHU�WKDQ���GD\V�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG�
SDUDPHWHUV�LQ�WKLV�6HFWLRQ�RU�WKH�PHWKRGRORJ\�XVHG�LQ�*$63$5�,,��15(*�&5�������DW�OHDVW�
RQFH�SHU����GD\V�

7KH�GRVH�WR�D�0(0%(5�2)�7+(�38%/,&�IURP�,������WULWLXP�DQG�DOO�UDGLRQXFOLGHV�LQ�
SDUWLFXODWH�IRUP�ZLWK�KDOI�OLYHV�JUHDWHU�WKDQ���GD\V�LQ�JDVHRXV�HIIOXHQWV�UHOHDVHG�WR�DUHDV�DW�
DQG�EH\RQG�WKH�815(675,&7('��$5($�%281'$5<�VKDOO�EH�OLPLWHG�WR�WKH�IROORZLQJ�

� 'XULQJ�DQ\�FDOHQGDU�TXDUWHU���OHVV�WKDQ�RU�HTXDO�WR�����PUHP�WR�DQ\�RUJDQ��DQG�

� 'XULQJ�DQ\�FDOHQGDU�\HDU���OHVV�WKDQ�RU�HTXDO�WR����PUHP�WR�DQ\�RUJDQ���

:LWK�WKH�FDOFXODWHG�GRVH�IURP�WKH�UHOHDVH�RI�LRGLQH������WULWLXP�DQG�UDGLRQXFOLGHV�LQ�
SDUWLFXODWH�IRUP�ZLWK�KDOI�OLYHV�JUHDWHU�WKDQ���GD\V�LQ�JDVHRXV�HIIOXHQWV�H[FHHGLQJ�DQ\�RI�WKH�
DERYH�OLPLWV��SUHSDUH�DQG�VXEPLW�WR�WKH�&RPPLVVLRQ�ZLWKLQ��� GD\V��SXUVXDQW�WR�6HFWLRQ������D�
/LFHQVHH�(YHQW�5HSRUW�WKDW�LGHQWLILHV�WKH�FDXVH�V��IRU�H[FHHGLQJ�WKH�OLPLW�DQG�GHILQHV�WKH�
FRUUHFWLYH�DFWLRQV�WKDW�KDYH�EHHQ�WDNHQ�WR�UHGXFH�WKH�UHOHDVHV�DQG�WKH�SURSRVHG�FRUUHFWLYH�
DFWLRQV�WR�EH�WDNHQ�WR�DVVXUH�WKDW�VXEVHTXHQW�UHOHDVHV�ZLOO�EH�LQ�FRPSOLDQFH�ZLWK�WKH�DERYH�
OLPLWV�

7KLV�UHTXLUHPHQW�LV�SURYLGHG�WR�LPSOHPHQW�WKH�UHTXLUHPHQWV�RI�6HFWLRQ ,,�&��,,,�$��DQG�,9�$�
RI�$SSHQGL[�,�����&)5�3DUW������7KH OLPLWV�DUH�WKH�JXLGHV�VHW�IRUWK�LQ�6HFWLRQ�,,�&�RI�$SSHQGL[�
,���7KH�DFWLRQV�VSHFLILHG�SURYLGH�WKH�UHTXLUHG�RSHUDWLQJ�IOH[LELOLW\�DQG�DW�WKH�VDPH�WLPH�
LPSOHPHQW�WKH�JXLGHV�VHW�IRUWK�LQ�6HFWLRQ�,9�$�RI�$SSHQGL[�,�WR�DVVXUH�WKDW�WKH�UHOHDVHV�RI�
UDGLRDFWLYH�PDWHULDOV�LQ�JDVHRXV�HIIOXHQWV�ZLOO�EH�NHSW��DV�ORZ�DV�LV�UHDVRQDEO\�DFKLHYDEOH����
7KH�2'&0�FDOFXODWLRQDO�PHWKRGV�VSHFLILHG�LQ�WKLV�6HFWLRQ�LPSOHPHQW�WKH�UHTXLUHPHQWV�LQ�
6HFWLRQ�,,,�$�RI�$SSHQGL[�,�WKDW�FRQIRUPDQFH�ZLWK�WKH�JXLGHV�RI�$SSHQGL[�,�EH�VKRZQ�E\�
FDOFXODWLRQDO�SURFHGXUH�EDVHG�RQ�PRGHOV�DQG�GDWD�VXFK�WKDW�WKH�DFWXDO�H[SRVXUH�RI�DQ�
LQGLYLGXDO�WKURXJK�DSSURSULDWH�SDWKZD\V�LV�XQOLNHO\�WR�EH�VXEVWDQWLDOO\�XQGHUHVWLPDWHG���7KH�
2'&0�PHWKRGV�IRU�FDOFXODWLQJ�WKH�GRVHV�GXH�WR�WKH�DFWXDO�UHOHDVH�UDWHV�RI�WKH�VXEMHFW�
PDWHULDOV�DUH�FRQVLVWHQW�ZLWK�WKH�PHWKRGRORJ\�SURYLGHG�LQ�5HJXODWRU\�*XLGH��������
�&DOFXODWLQJ�RI�$QQXDO�'RVHV�WR�0DQ�IURP�5RXWLQH�5HOHDVHV�RI�5HDFWRU�(IIOXHQWV�IRU�WKH�
3XUSRVH�RI�(YDOXDWLQJ�&RPSOLDQFH�ZLWK����&)5�����$SSHQGL[�,���5HYLVLRQ����2FWREHU������
DQG�5HJXODWRU\�*XLGH���������0HWKRGV�IRU�(VWLPDWLQJ�$WPRVSKHULF�7UDQVSRUW�DQG�'LVSHUVLRQ�
RI�*DVHRXV�(IIOXHQWV�LQ�5RXWLQH�5HOHDVHV�IURP�/LJKW�:DWHU�&RROHG�5HDFWRUV���5HYLVLRQ ���
-XO\������
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7KH�UHOHDVH�UDWH�VSHFLILFDWLRQV�IRU�UDGLRLRGLQHV�DQG�UDGLRDFWLYH�PDWHULDO�LQ�SDUWLFXODWH�IRUP�DUH�
GHSHQGHQW�RQ�WKH�H[LVWLQJ�UDGLRQXFOLGH�SDWKZD\V�WR�PDQ�LQ�WKH�815(675,&7('�$5($���
7KH�SDWKZD\V�ZKLFK�DUH�H[DPLQHG�LQ�WKH�GHYHORSPHQW�RI�WKHVH�FDOFXODWLRQV�DUH�

� LQGLYLGXDO�LQKDODWLRQ�RI�DLUERUQH�UDGLRQXFOLGHV�

� GHSRVLWLRQ�RI�UDGLRQXFOLGHV�LQWR�JUHHQ�OHDI\�YHJHWDWLRQ�ZLWK�VXEVHTXHQW�FRQVXPSWLRQ�
E\�PDQ�

� GHSRVLWLRQ�RQWR�JUDVV\�DUHDV�ZKHUH�PLON�DQLPDOV�DQG�PHDW�SURGXFLQJ�DQLPDOV�JUD]H�
ZLWK�FRQVXPSWLRQ�RI�WKH�PLON�DQG�PHDW�E\�PDQ��DQG

� GHSRVLWLRQ�RQ�WKH�JURXQG�ZLWK�VXEVHTXHQW�H[SRVXUH�RI�PDQ�

����� &ULWLFDO�3DWKZD\

7KH�FULWLFDO�SDWKZD\�LV�WKDW�H[SRVXUH�SDWKZD\��DJH�JURXS��RUJDQ��DQG�UHFHSWRU�ORFDWLRQ�IRU�
ZKLFK�WKH�PD[LPXP�GRVH�LV�FDOFXODWHG�GXH�WR�D�JLYHQ�JDVHRXV�UHOHDVH�RI�UDGLRQXFOLGHV���
'HWHUPLQDWLRQ�RI�WKH�FULWLFDO�SDWKZD\�LV�PDGH�DV�SDUW�RI�WKH�$QQXDO�/DQG�8VH�&HQVXV���$V�SDUW�
RI�WKLV�SURFHVV��WKH�PD[LPXP�H[SRVXUH�SDWKZD\�LV�GHWHUPLQHG�IRU�HDFK�GLUHFWLRQDO�VHFWRU�LQ�
WKH�DUHD�VXUURXQGLQJ�'DYLV�%HVVH���7KH�PD[LPXP�H[SRVXUH�SDWKZD\V�IRU�HDFK�VHFWRU�DUH�
OLVWHG�LQ�7DEOH�������7KH�FULWLFDO�SDWKZD\�LV�FKRVHQ�IURP�DPRQJ�WKH�PD[LPXP�SDWKZD\V�IRU�
HDFK�VHFWRU�DQG�LV�OLVWHG�LQ�7DEOH�����

2QO\�WKH�GRVH�YLD�WKH�FULWLFDO�SDWKZD\�LGHQWLILHG�LQ�7DEOH�����QHHG�EH�HYDOXDWHG�IRU�
FRPSOLDQFH�ZLWK�WKH�GRVH�OLPLWV�RI�6HFWLRQ���������'RVH�VKDOO�EH�FDOFXODWHG�WR�WKH�RUJDQ�ZLWK�
WKH�KLJKHVW�GRVH�IDFWRU�IRU�WKH�FRQWUROOLQJ�DJH�JURXS�WR�GHWHUPLQH�WKH�PD[LPXP�RUJDQ�GRVH���
7KH�GRVH�IDFWRUV�IRU�RUJDQV�RI�WKH�YDULRXV�DJH�JURXSV�DUH�OLVWHG�E\�H[SRVXUH�SDWKZD\�LQ�7DEOHV�
����WKURXJK��������7KH�PHWHRURORJLFDO�GLVSHUVLRQ�YDOXHV�XVHG��7DEOH������PD\�EH�WKRVH�
GHULYHG�IURP�FXUUHQW�/DQG�8VH�&HQVXV�RU�WKRVH�FUHDWHG�E\�;24'24��

����� 'RVH�&DOFXODWLRQV�� 5DGLRLRGLQH��7ULWLXP�DQG�3DUWLFXODWHV

7KH�IROORZLQJ�HTXDWLRQ�PD\�EH�XVHG�WR�HYDOXDWH�WKH PD[LPXP�RUJDQ�GRVH�GXH�WR�UHOHDVHV�RI�
LRGLQH������WULWLXP�DQG�SDUWLFXODWHV�ZLWK�KDOI�OLYHV�JUHDWHU�WKDQ���GD\V�

' ( : ,&) 6) 5 4DRS LR L��� ���      ������

:KHUH�

'DRS  GRVH�RU�GRVH�FRPPLWPHQW�WR�RUJDQ��R��YLD�FRQWUROOLQJ�SDWKZD\ �S��
DQG�DJH�JURXS��D��DV�LGHQWLILHG�LQ�7DEOH �����PUHP���

:  DWPRVSKHULF�GLVSHUVLRQ�IDFWRU�WR�WKH�FRQWUROOLQJ�ORFDWLRQ�DV�LGHQWLILHG�
LQ�7DEOH����

:  �4��GLVSHUVLRQ�IDFWRU�IRU�LQKDODWLRQ�SDWKZD\�DQG�+���GRVH�
FRQWULEXWLRQ�YLD�DOO�SDWKZD\V��VHF�P��

:  '�4��GHSRVLWLRQ�IDFWRU�IRU�YHJHWDWLRQ��PLON�DQG�JURXQG�SODQH�
H[SRVXUH�SDWKZD\V��P����
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5LR  GRVH�IDFWRU�IRU�UDGLRQXFOLGH��L��WR�RUJDQ��R��RI�DJH�JURXS�³D��YLD�
SDWKZD\��S��DV�LGHQWLILHG�LQ�7DEOH����������������������������RU������
GHSHQGLQJ�RQ�WKH�SDWKZD\�VSHFLILHG��PUHP�\U�SHU �&L�P���RU�
�P� � PUHP�\U�SHU��&L�VHF��

4L  FXPXODWLYH�UHOHDVH�RYHU�WKH�SHULRG�RI�LQWHUHVW�IRU�UDGLRQXFOLGH��L��
��&L��

,&)  HOHPHQWDO�LRGLQH�FRUUHFWLRQ�IDFWRU�ZKLFK�PD\�EH�XVHG�LQ�FDOFXODWLQJ�
GRVHV�IURP�UDGLRLRGLQHV�YLD�WKH�YHJHWDWLRQ��PLON��DQG�JURXQG�SODQH�
H[SRVXUH�SDWKZD\V� ����

6)  VHDVRQDO�FRUUHFWLRQ�IDFWRU�ZKLFK�PD\�EH�XVHG�IRU�PLON�DQG�YHJHWDWLRQ�
SDWKZD\V� ������DQG

����(���  ������(�����\U�VHF��

7KH�GRVH�IDFWRUV�LQ�7DEOHV�����WKURXJK������DUH�GHULYHG�LQ�DFFRUGDQFH�ZLWK�185(*������
7KH�HOHPHQWDO�LRGLQH�FRUUHFWLRQ�IDFWRU�LQ�HTXDWLRQ �������LV�UHIHUHQFHG�LQ�5HJXODWRU\�*XLGH�
������

����� 6LPSOLILHG�'RVH�&DOFXODWLRQ�IRU�5DGLRLRGLQH��7ULWLXP�DQG�3DUWLFXODWHV

,Q�OLHX�RI�WKH�LQGLYLGXDO�UDGLRQXFOLGH�GRVH�DVVHVVPHQW�SUHVHQWHG�LQ�HTXDWLRQ �������WKH�
IROORZLQJ�VLPSOLILHG�GRVH�FDOFXODWLRQ�PD\�EH�XVHG�IRU�YHULI\LQJ�FRPSOLDQFH�ZLWK�WKH�GRVH�
OLPLWV�RI�6HFWLRQ�������

' ( : ,&) 6) 5 4, LPD[ �     ��� �� ��� ������

ZKHUH�

'PD[  PD[LPXP�RUJDQ�GRVH��PUHP���

5,����  ,�����GRVH�IDFWRU�IRU�WKH�WK\URLG�IRU�WKH�FRQWUROOLQJ�SDWKZD\�LGHQWLILHG�
LQ�7DEOH������DQG

4L  VXP�RI�WKH�DFWLYLWLHV�RI�DOO�UDGLRLRGLQHV��WULWLXP�DQG�SDUWLFXODWHV���&L��

7KH�JURXQG�SODQH�H[SRVXUH�DQG�LQKDODWLRQ�SDWKZD\V�QHHG�QRW�EH�FRQVLGHUHG�ZKHQ�WKH�
VLPSOLILHG�PHWKRG�LV�XVHG�EHFDXVH�RI�WKH�QHJOLJLEOH�FRQWULEXWLRQ�RI�WKHVH�SDWKZD\V�WR�WKH�WRWDO�
WK\URLG�GRVH���,W�LV�UHFRJQL]HG�WKDW�IRU�VRPH�SDUWLFXODWH�UDGLRQXFOLGHV��H�J���&R����DQG�&V�������
WKH�JURXQG�H[SRVXUH�SDWKZD\�PD\�UHSUHVHQW�D�KLJKHU�GRVH�FRQWULEXWLRQ�WKDQ�HLWKHU�WKH�
YHJHWDWLRQ�RU�PLON�SDWKZD\���+RZHYHU��XVH�RI�WKH�,�����WK\URLG�GRVH�IDFWRU�IRU�DOO�
UDGLRQXFOLGHV�ZLOO�PD[LPL]H�WKH�RUJDQ�GRVH�FDOFXODWLRQ��HVSHFLDOO\�FRQVLGHULQJ�WKDW�QR�RWKHU�
UDGLRQXFOLGH�KDV�D�KLJKHU�GRVH�IDFWRU�IRU�DQ\�RUJDQ�YLD�DQ\�SDWKZD\�WKDQ�,�����IRU�WKH�WK\URLG�
YLD�WKH�YHJHWDEOH�RU�PLON�SDWKZD\�
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��� *$6(286�())/8(17�'26(�352-(&7,21

$V�ZLWK�OLTXLG�HIIOXHQWV��JDVHRXV�HIIOXHQWV�UHTXLUH�SURFHVVLQJ�LI�WKH�SURMHFWHG�GRVH�H[FHHGV�
VSHFLILHG�OLPLWV���7KLV�UHTXLUHPHQW�LPSOHPHQWV�WKH�UHTXLUHPHQWV�RI����&)5������D�RQ�
PDLQWDLQLQJ�DQG�XVLQJ�WKH�DSSURSULDWH�UDGZDVWH�SURFHVVLQJ�HTXLSPHQW�WR�NHHS�UHOHDVHV�
$/$5$�

7KH�*$6(286�5$':$67(�75($70(17�6<67(0��L�H���:DVWH�*DV�'HFD\�7DQN��VKDOO�
EH�XVHG�WR�UHGXFH�QREOH�JDV�OHYHOV�SULRU�WR�GLVFKDUJH�ZKHQ�WKH�SURMHFWHG�DLU�GRVH�GXH�WR�
JDVHRXV�HIIOXHQW�UHOHDVHV�WR�DUHDV�DW�DQG�EH\RQG�WKH�815(675,&7('�$5($�%281'$5<�
ZRXOG�H[FHHG�����PUDG�IRU�JDPPD�UDGLDWLRQ�DQG�����PUDG�IRU�EHWD�UDGLDWLRQ�LQ�D����GD\�SHULRG�
�L�H���RQH�TXDUWHU�RI�WKH�GHVLJQ�REMHFWLYH�UDWH����

7KH�9(17,/$7,21�(;+$867�75($70(17�6<67(0�VKDOO�EH�XVHG�WR�UHGXFH�
UDGLRLRGLQH�DQG�SDUWLFXODWH�HIIOXHQWV��SULRU�WR�WKHLU�GLVFKDUJH��ZKHQ�WKH�SURMHFWHG�GRVH�GXH�WR�
JDVHRXV�HIIOXHQWV�UHOHDVHV�WR�DUHDV�DW�RU�EH\RQG�WKH�815(675,&7('�$5($�%281'$5<�
ZRXOG�H[FHHG�����PUHP�WR�DQ\�RUJDQ�LQ�D ���GD\�SHULRG���)LJXUH�����SUHVHQWV�WKH�JDVHRXV�
HIIOXHQW�UHOHDVH�SRLQWV�DQG�WKH�*$6(286�5$':$67(�DQG�9(17,/$7,21�(;+$867�
75($70(17�6<67(06�DSSOLFDEOH�IRU�UHGXFLQJ�HIIOXHQWV�SULRU�WR�UHOHDVH�

:LWK�WKH�JDVHRXV�ZDVWH�EHLQJ�GLVFKDUJHG�ZLWKRXW�WUHDWPHQW�DQG�LQ�H[FHVV�RI�WKH�OLPLWV��SUHSDUH�
DQG�VXEPLW�WR�WKH�FRPPLVVLRQ�ZLWKLQ����GD\V��SXUVXDQW�WR�6HFWLRQ�����D�/LFHQVHH�(YHQW�5HSRUW
WKDW�LQFOXGHV�WKH�IROORZLQJ�LQIRUPDWLRQ�

� ([SODQDWLRQ�RI�ZK\�JDVHRXV�UDGZDVWH�ZDV�EHLQJ�GLVFKDUJHG�ZLWKRXW�WUHDWPHQW��
LGHQWLILFDWLRQ�RI�DQ\�QRQIXQFWLRQDO HTXLSPHQW�RU�VXEV\VWHPV��DQG�WKH�UHDVRQV�IRU�WKH�
QRQIXQFWLRQDOLW\�

� $FWLRQV�WDNHQ�WR�UHVWRUH�WKH�QRQIXQFWLRQDO HTXLSPHQW�WR�)81&7,21$/�VWDWXV��DQG

� 6XPPDU\�GHVFULSWLRQ�RI�DFWLRQ�V��WDNHQ�WR�SUHYHQW�D�UHFXUUHQFH�

7KH�UHTXLUHPHQWV�WKDW�WKH�DSSURSULDWH�SRUWLRQV�RI�WKHVH�V\VWHPV�EH�XVHG��ZKHQ�VSHFLILHG��
SURYLGHV�UHDVRQDEOH�DVVXUDQFH�WKDW�WKH�UHOHDVHV�RI�UDGLRDFWLYH�PDWHULDOV�LQ�JDVHRXV�HIIOXHQWV�
ZLOO�EH�NHSW��DV�ORZ�DV�LV�UHDVRQDEO\�DFKLHYDEOH����7KLV�UHTXLUHPHQW�LPSOHPHQWV�WKH�
UHTXLUHPHQWV�RI����&)5�3DUW������D��*HQHUDO�'HVLJQ�&ULWHULRQ����RI�$SSHQGL[�$�WR����&)5�
3DUW������7KH�VSHFLILHG�OLPLWV�JRYHUQLQJ�WKH�XVH�RI�DSSURSULDWH�SRUWLRQV�RI�WKH�V\VWHPV�ZHUH�
VSHFLILHG�DV�D�VXLWDEOH�IUDFWLRQ�RI�WKH�GRVH�GHVLJQ�REMHFWLYHV�VHW�IRUWK�LQ�6HFWLRQV�,,�%�DQG�,,�&�
RI�$SSHQGL[�,�����&)5�3DUW ����IRU�JDVHRXV�HIIOXHQWV�

,I�WKH�*$6(286�5$':$67(�DQG�9(17,/$7,21�(;+$867�75($70(17�6<67(06�
DUH�QRW�EHLQJ�XVHG��GRVH�SURMHFWLRQV�VKDOO�EH�SHUIRUPHG�DW�OHDVW�RQFH�SHU����GD\V�XVLQJ�WKH�
IROORZLQJ�HTXDWLRQV�

�G����'' S �������

' ' GS  � � ��� ������

' ' GSPD[ PD[  � � ��� ������
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ZKHUH�

' S  SURMHFWHG����GD\�JDPPD�DLU�GRVH �PUDG��

'  JDPPD�DLU�GRVH�IRU�FXUUHQW�FDOHQGDU�TXDUWHU��PUDG��

' S  SURMHFWHG����GD\�EHWD�DLU�GRVH��PUDG��

'  EHWD�DLU�GRVH�IRU�FXUUHQW�FDOHQGDU�TXDUWHU��PUDG��

'PD[S  SURMHFWHG����GD\�PD[LPXP�RUJDQ�GRVH��PUHP��

'PD[  PD[LPXP�RUJDQ�GRVH�IRU�FXUUHQW�FDOHQGDU�TXDUWHU�DV�GHWHUPLQHG�E\�HTXDWLRQ�
�������RU���������PUHP��

G  QXPEHU�RI�GD\V�DFFRXQWHG�IRU�E\�FXUUHQW�FDOHQGDU�TXDUWHU�GRVH��DQG

��  QXPEHU�RI�GD\V�LQ�SURMHFWLRQ��
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�� :DVWH�*DV�'HFD\�6\VWHP��SURYLGHV�DXWRPDWLF�
LVRODWLRQ�

D���1REOH�*DV�$FWLYLW\�0RQLWRU��5(�����$��
%�

�� ��� 5DGLRDFWLYLW\�0HDVXUHPHQW $

E� (IIOXHQW�6\VWHP�)ORZ�5DWH�0HDVXULQJ�
'HYLFH

� ��� 6\VWHP�)ORZ�5DWH�
0HDVXUHPHQW

%

�� :DVWH�*DV�6\VWHP��SURYLGHV�DODUP�IXQFWLRQ�

D� 2[\JHQ�0RQLWRU��$(�������$(����� � ��� ��2[\JHQ '

�� &RQWDLQPHQW�3XUJH�0RQLWRULQJ�6\VWHP�
�SURYLGHV�DXWRPDWLF�LVRODWLRQ�

D� 1REOH�*DV�$FWLYLW\�0RQLWRU
�5(�����&�

� ���� 5DGLRDFWLYLW\�PHDVXUHPHQW &

�� 6WDWLRQ�9HQW�6WDFN��SURYLGHV�DODUP�IXQFWLRQ��
�5(�����$$�%$�

D� 1REOH�*DV�$FWLYLW\�0RQLWRU � ��� 5DGLRDFWLYLW\�0HDVXUHPHQW &

E� ,RGLQH�6DPSOHU�&DUWULGJH � ��� 9HULI\�3UHVHQFH�RI�&DUWULGJH (

F� 3DUWLFXODWH�6DPSOHU�)LOWHU � ��� 9HULI\�3UHVHQFH�RI�)LOWHU (

G� (IIOXHQW�6\VWHP�)ORZ�5DWH�0HDVXULQJ�
'HYLFH

� ��� 6\VWHP�)ORZ�5DWH�
0HDVXUHPHQW

%

H� 6DPSOHU�)ORZ�5DWH�0HDVXULQJ�'HYLFH � ��� 6DPSOHU )ORZ�5DWH
0HDVXUHPHQW

%

7KLV�UHTXLUHPHQW�LV�QRW�DSSOLFDEOH�IRU�URXWLQH�UHSODFHPHQW�RI�VDPSOLQJ�PHGLD�RU�URXWLQH�WHVW���
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��� 'XULQJ�UDGLRDFWLYH�ZDVWH�JDV�UHOHDVHV�YLD�WKLV�SDWKZD\�

��� 'XULQJ�DGGLWLRQV�WR�WKH�ZDVWH�JDV�VXUJH�WDQN

$&7,21�$ :LWK�OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��WKH�FRQWHQWV�RI�WKH�
WDQN�PD\�EH�UHOHDVHG�WR�WKH�HQYLURQPHQW�SURYLGHG�WKDW�SULRU�WR�LQLWLDWLQJ�WKH�UHOHDVH�

�� $W�OHDVW�WZR�LQGHSHQGHQW�VDPSOHV�DUH�DQDO\]HG�LQ�DFFRUGDQFH�ZLWK�7DEOH�����
IRU�DQDO\VHV�SHUIRUPHG�ZLWK�HDFK�EDWFK�

�� $W�OHDVW�WZR�LQGHSHQGHQW�YHULILFDWLRQV�RI�WKH�UHOHDVH�UDWH�FDOFXODWLRQV�DUH�
SHUIRUPHG�

�� $W�OHDVW�WZR�LQGHSHQGHQW�YHULILFDWLRQV�RI�WKH�GLVFKDUJH�YDOYLQJ�DUH�SHUIRUPHG�

$&7,21�% :LWK�OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��HIIOXHQW�UHOHDVHV�YLD�
WKLV�SDWKZD\�PD\�FRQWLQXH�SURYLGHG�WKH�IORZ�UDWH�LV�HVWLPDWHG�DW�OHDVW�RQFH�SHU����
KRXUV�

$&7,21�& :LWK�OHVV�WKDQ�WKH�QXPEHU RI�UHTXLUHG�FKDQQHOV�)81&7,21$/� HIIOXHQW�UHOHDVHV�YLD�
WKLV�SDWKZD\�PD\�FRQWLQXH�SURYLGHG�JUDE�VDPSOHV�DUH�WDNHQ�DW�OHDVW�RQFH�SHU���KRXUV�
DQG�DQDO\]HG�LQ�DFFRUGDQFH�ZLWK�DSSOLFDEOH�SURFHGXUHV��

$&7,21�' :LWK�OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��DGGLWLRQV�WR�WKH�
ZDVWH�JDV�VXUJH�WDQN�PD\�FRQWLQXH�SURYLGHG�DQRWKHU�PHWKRG�IRU�DVFHUWDLQLQJ�R[\JHQ�
FRQFHQWUDWLRQV��VXFK�DV�JUDE�VDPSOH�DQDO\VLV��LV�LPSOHPHQWHG�WR�SURYLGH�
PHDVXUHPHQWV�DW�OHDVW�RQFH�SHU�IRXU ����KRXUV�GXULQJ�GHJDVVLQJ�DQG�GDLO\�GXULQJ�RWKHU�
RSHUDWLRQV�

$&7,21�( :LWK�OHVV�WKDQ�WKH�QXPEHU�RI�UHTXLUHG�FKDQQHOV�)81&7,21$/��HIIOXHQW�UHOHDVHV�YLD�
WKLV�SDWKZD\�PD\�FRQWLQXH�SURYLGHG�VDPSOHV�DUH�FRQWLQXRXVO\�FROOHFWHG�ZLWK�DX[LOLDU\�
VDPSOLQJ�HTXLSPHQW��DV�UHTXLUHG�LQ�7DEOH������WKLV�UHTXLUHPHQW�LV�QRW�DSSOLFDEOH�IRU�
URXWLQH�UHSODFHPHQW�RI�VDPSOLQJ�PHGLD�RU�URXWLQH�WHVWLQJ���
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&+$11(/�
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�� :DVWH�*DV�'HFD\�6\VWHP

D� 1REOH�*DV�$FWLYLW\�0RQLWRU��5(�����$�%� 3��� 3 (��� 4���

E� (IIOXHQW�6\VWHP�)ORZ�5DWH 3��� 1�$ ( 4

�� &RQWDLQPHQW�3XUJH�9HQW�6\VWHP

D� 1REOH�*DV�$FWLYLW\�0RQLWRU��5( ����&� '��� 3����0��� (��� 4���

�� 6WDWLRQ�9HQW�6WDFN

D� 1REOH�*DV�$FWLYLW\�0RQLWRU�
�5(�����$$�%$�

'��� 0 (��� 4���

E� ,RGLQH�6DPSOHU :��� 1�$ 1�$ 1�$

F� 3DUWLFXODWH�6DPSOHU :��� 1�$ 1�$ 1�$

G� 6\VWHP�(IIOXHQW�)ORZ�5DWH�0HDVXUHPHQW�
'HYLFH

'��� 1�$ 5 1�$

H� 6DPSOHU�)ORZ�5DWH�0HDVXUHPHQW�'HYLFH :��� 1�$ ( 1�$



�� 5HYLVLRQ���
2'&0

7DEOH������&RQWLQXHG�

7$%/(�127$7,21

��� 'XULQJ�UDGLRDFWLYH�ZDVWH�JDV�UHOHDVHV�YLD�WKLV�SDWKZD\�

��� 'XULQJ�DGGLWLRQV�WR�WKH�ZDVWH�JDV�VXUJH�WDQN�

��� 7KH�&+$11(/�)81&7,21$/�7(67�VKDOO�DOVR�GHPRQVWUDWH�WKDW�DXWRPDWLF�LVRODWLRQ�RI�WKLV�
SDWKZD\�DQG�FRQWURO�URRP�DODUP�DQQXQFLDWLRQ�RFFXUV�LI�WKH�LQVWUXPHQW�LQGLFDWHV�PHDVXUHG�
OHYHOV�DERYH�WKH�DODUP�WULS�VHWSRLQW�

��� 7KH�&+$11(/�)81&7,21$/�7(67�VKDOO�DOVR�GHPRQVWUDWH�WKDW�FRQWURO�URRP�DODUP�
DQQXQFLDWLRQ�RFFXUV�LI�WKH�LQVWUXPHQW�LQGLFDWHV�PHDVXUHG�OHYHOV�DERYH�WKH�DODUP�WULS�VHWSRLQW�

��� 7KH�LQLWLDO�&+$11(/�&$/,%5$7,21�IRU�UDGLRDFWLYLW\�PHDVXUHPHQW�LQVWUXPHQWDWLRQ�VKDOO�
EH�SHUIRUPHG�XVLQJ�RQH�RU�PRUH�UHIHUHQFH�VWDQGDUGV�FHUWLILHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�
6WDQGDUGV�DQG�7HFKQRORJ\�RU�XVLQJ�VWDQGDUGV�WKDW�KDYH�EHHQ�REWDLQHG�IURP�VXSSOLHUV�WKDW�
SDUWLFLSDWH�LQ�PHDVXUHPHQW�DVVXUDQFH�DFWLYLWLHV�ZLWK�1,67���7KHVH�VWDQGDUGV�VKRXOG�SHUPLW�
FDOLEUDWLQJ�WKH�V\VWHP�RYHU�LWV�LQWHQGHG�UDQJH�RI�HQHUJ\�DQG�UDWH�FDSDELOLWLHV���)RU�VXEVHTXHQW�
&+$11(/�&$/,%5$7,21��VRXUFHV�WKDW�KDYH�EHHQ�UHODWHG�WR�WKH�LQLWLDO�FDOLEUDWLRQ�VKRXOG�
EH�XVHG��DW�LQWHUYDOV�RI�DW�OHDVW�RQFH�SHU�HLJKWHHQ�PRQWKV���)RU�KLJK�UDQJH�PRQLWRULQJ�
LQVWUXPHQWDWLRQ��ZKHUH�FDOLEUDWLRQ�ZLWK�D�UDGLRDFWLYH�VRXUFH�LV�LPSUDFWLFDO��DQ�HOHFWURQLF�
FDOLEUDWLRQ�PD\�EH�VXEVWLWXWHG�IRU�WKH�UDGLDWLRQ�VRXUFH�FDOLEUDWLRQ�

��� 7KH�&+$11(/�&$/,%5$7,21�VKDOO�LQFOXGH�WKH�XVH�RI�VWDQGDUG�JDV�VDPSOHV�FRQWDLQLQJ�D�
QRPLQDO�

�� 2QH�YROXPH�SHUFHQW�R[\JHQ��EDODQFH�QLWURJHQ��DQG

�� )RXU�YROXPH�SHUFHQW�R[\JHQ��EDODQFH�QLWURJHQ�

��� 'XULQJ�FRQWDLQPHQW�SXUJHV�

��� :KHQ�XVHG�LQ�D�FRQWLQXRXV�PRGH�

3 3ULRU�WR�HDFK�UHOHDVH�

( $W�OHDVW�RQFH�SHU����PRQWKV������GD\V��

4 $W�OHDVW�RQFH�SHU��� GD\V�

' $W�OHDVW�RQFH�SHU����KRXUV�

0 $W�OHDVW�RQFH�SHU����GD\V�

: $W�OHDVW�RQFH�SHU���GD\V�

5 $W�OHDVW�RQFH�SHU����PRQWKV������GD\V�
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0

*UDE�6DPSOH
0
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&RQWLQXRXVE
:
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6DPSOH
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:
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(PLWWHUV& ���(���

&RQWLQXRXVE
0

&RPSRVLWH
3DUWLFXODWH
6DPSOH

*URVV�$OSKD ���(���

&RQWLQXRXVE
4

&RPSRVLWH
3DUWLFXODWH
6DPSOH

6U�����6U��� ���(���

&RQWLQXRXVE 1REOH�*DV
0RQLWRU

1REOH�*DVHV
*URVV�%HWD�RU�*DPPD
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D� 7KH�//'�LV�WKH�VPDOOHVW�FRQFHQWUDWLRQ�RI�UDGLRDFWLYH�PDWHULDO�LQ�D�VDPSOH�WKDW�ZLOO�EH�GHWHFWHG�
ZLWK�����SUREDELOLW\�ZLWK����SUREDELOLW\�RI�IDOVHO\�FRQFOXGLQJ�WKDW�D�EODQN�REVHUYDWLRQ�
UHSUHVHQWV�D��UHDO��VLJQDO�

)RU�D�SDUWLFXODU�PHDVXUHPHQW�V\VWHP��ZKLFK�PD\�LQFOXGH�UDGLR�FKHPLFDO�VHSDUDWLRQ��

//'
V

( 9 < W
E� ��

� ��

�

  �   H[S

ZKHUH

//'�LV�WKH�ORZHU�OLPLW�RI�GHWHFWLRQ�DV�GHILQHG�DERYH��DV�S&L�SHU�XQLW�PDVV�RU�YROXPH���

VE LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�EDFNJURXQG�FRXQWLQJ�UDWH�RU�RI�WKH�FRXQWLQJ�UDWH�RI�D�
EODQN�VDPSOH�DV�DSSURSULDWH��DV�FRXQWV�SHU�PLQXWH���

(�LV�WKH�FRXQWLQJ�HIILFLHQF\��DV�FRXQWV�SHU�WUDQVIRUPDWLRQ��

9�LV�WKH�VDPSOH�VL]H��LQ�XQLWV�RI�PDVV�RU�YROXPH��

�����LV�WKH�QXPEHU�RI�WUDQVIRUPDWLRQV�SHU�PLQXWH�SHU�SLFRFXULH�

<�LV�WKH�IUDFWLRQDO�UDGLRFKHPLFDO�\LHOG��ZKHQ�DSSOLFDEOH��

LV�WKH�UDGLRDFWLYH�GHFD\�FRQVWDQW�IRU�WKH�SDUWLFXODU�UDGLRQXFOLGH�

W�IRU�SODQW�HIIOXHQWV�LV�WKH�HODSVHG�WLPH�EHWZHHQ�WKH�PLGSRLQW�RI�VDPSOH�FROOHFWLRQ�
DQG�WLPH�RI�FRXQWLQJ�

,W�VKRXOG�EH�UHFRJQL]HG�WKDW�WKH�//'�LV�GHILQHG�DV�DQ�D SULRUL �EHIRUH�WKH�IDFW��OLPLW�
UHSUHVHQWLQJ�WKH�FDSDELOLW\�RI�D�PHDVXUHPHQW�V\VWHP�DQG�QRW�DV�D SRVWHULRUL �DIWHU�WKH�IDFW��
OLPLW�IRU�D�SDUWLFXODU�PHDVXUHPHQW�

E� 7KH�UDWLR�RI�WKH�VDPSOH�IORZ�UDWH�WR�WKH�VDPSOHG�VWUHDP�IORZ�UDWH�VKDOO�EH�NQRZQ�IRU�WKH�WLPH�
SHULRG�FRYHUHG�E\�HDFK�GRVH�RU�GRVH�UDWH�FDOFXODWLRQ�PDGH�LQ�DFFRUGDQFH�ZLWK�6HFWLRQV�������
DQG�����
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F� 7KH�SULQFLSDO�JDPPD�HPLWWHUV�IRU�ZKLFK�WKH�//'�VSHFLILFDWLRQ�ZLOO�DSSO\�DUH�H[FOXVLYHO\�WKH�
IROORZLQJ�UDGLRQXFOLGHV���.U�����.U�����;H������;H����P��;H������DQG�;H�����IRU�JDVHRXV�
HPLVVLRQV�DQG�0Q�����)H�����&R�����&R�����=Q�����0R�����&V������&V������&H�����DQG�
&H�����IRU�SDUWLFXODWH�HPLVVLRQV���7KLV�OLVW�GRHV�QRW�PHDQ�WKDW�RQO\�WKHVH�QXFOLGHV�DUH�WR�EH�
GHWHFWHG�DQG�UHSRUWHG���2WKHU�SHDNV�ZKLFK�DUH�PHDVXUHG�DQG�LGHQWLILHG��WRJHWKHU�ZLWK�WKH�
DERYH�QXFOLGHV��VKDOO�DOVR�EH�LGHQWLILHG�DQG�UHSRUWHG���1XFOLGHV�ZKLFK�DUH�EHORZ�WKH�//'�IRU�
WKH�DQDO\VHV�VKRXOG�EH�UHSRUWHG�DV��OHVV�WKDQ��WKH�QXFOLGH
V�//'�DQG�VKRXOG�QRW�EH�UHSRUWHG�DV�
EHLQJ�SUHVHQW�DW�WKH�//'�OHYHO�IRU�WKH�QXFOLGH���7KH��OHVV�WKDQ��YDOXHV�VKDOO�QRW�EH�XVHG�LQ�WKH�
UHTXLUHG�GRVH�FDOFXODWLRQV���:KHQ�XQXVXDO�FLUFXPVWDQFHV�UHVXOW�LQ�//'V�KLJKHU�WKDQ�UHTXLUHG��
WKH�UHDVRQV�VKDOO�EH�GRFXPHQWHG�LQ�WKH�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW�

)UHTXHQF\�QRWDWLRQ�

3�� 3ULRU�WR�HDFK�UHOHDVH�

0�� $W�OHDVW�RQFH�SHU����GD\V�

:�� $W�OHDVW�RQFH�SHU���GD\V�

4�� $W�OHDVW�RQFH�SHU����GD\V�
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'LVWDQFH�
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([SRVXUH
3DWKZD\

&RQWUROOLQJ
$JH�*URXS

�4�
�VHF�P��

'�4�
�P���

1 ���� LQKDODWLRQ FKLOG ����(��� ����(���

11( ���� LQKDODWLRQ FKLOG ����(��� ����(���

1( ���� LQKDODWLRQ FKLOG ����(��� ����(���

(1( � � � � �

( � � � � �

(6( � � � � �

6( ���� LQKDODWLRQ FKLOG ����(��� ����(����

66( ���� YHJHWDWLRQ FKLOG ����(��� ����(����

6 ���� YHJHWDWLRQ FKLOG ����(��� ����(���

66: ���� YHJHWDWLRQ FKLOG ����(��� ����(���

6: ���� YHJHWDWLRQ FKLOG ����(��� ����(���

:6: ���� YHJHWDWLRQ FKLOG ����(��� ����(����

: ���� YHJHWDWLRQ FKLOG ����(��� ����(���

:1: ���� LQKDODWLRQ FKLOG ����(��� ����(���

1: ���� LQKDODWLRQ FKLOG ����(��� ����(���

11: ���� LQKDODWLRQ FKLOG ����(��� ����(���

 6LQFH�WKHVH�VHFWRUV�DUH�ORFDWHG�RYHU�PDUVK�DUHDV�DQG�/DNH�(ULH�ZLWK�QR�UHFHSWRUV��QR�LQJHVWLRQ�RU�
LQKDODWLRQ�SDWKZD\V�DUH�SUHVHQW�

�7KLV�LV�D�QHZ�ORFDWLRQ�LGHQWLILHG�GXULQJ�WKH������/DQG�8VH�&HQVXV��

1RWH���7KH�PHWHRURORJLFDO�GLVSHUVLRQ�IDFWRUV�DUH�WDNHQ�IURP�WKH�&KHVDSHDNH�1XFOHDU�6HUYLFHV�UHSRUW��
'DYLV�%HVVH�1XFOHDU�3RZHU�6WDWLRQ�0HWHRURORJLFDO�DQG�$WPRVSKHULF�'LVSHUVLRQ�5HSRUW��
1RYHPEHU������
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5LR� 9HJHWDWLRQ�3DWKZD\�'RVH�)DFWRUV�� &+,/'��FRQWLQXHG�
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1L��� ����(��� ,���� ����(���
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=Q��� ����(��� ,���� ����(���
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)LJXUH����
*DVHRXV 5DGLRDFWLYH�(IIOXHQW�0RQLWRULQJ�DQG�9HQWLODWLRQ�6\VWHPV�'LDJUDP
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��� 63(&,$/�'26(�$1$/<6(6

��� '26(6�72�7+(�38%/,&�'8(�72�$&7,9,7,(6�,16,'(�7+(�815(675,&7('�$5($�
%281'$5<

,Q�DFFRUGDQFH�ZLWK�6HFWLRQ������WKH�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW VKDOO�LQFOXGH�DQ�
DVVHVVPHQW�RI�UDGLDWLRQ�GRVHV�IURP�UDGLRDFWLYH�OLTXLG�DQG�JDVHRXV�HIIOXHQWV�WR�0(0%(56�2)�
7+(�38%/,&�GXH�WR�WKHLU�DFWLYLWLHV�LQVLGH�WKH�815(675,&7('�$5($�%281'$5<�

,Q�VSHFLDO�LQVWDQFHV�0(0%(56�2)�7+(�38%/,&�DUH�SHUPLWWHG�DFFHVV�WR�WKH�UDGLRORJLFDOO\�
UHVWULFWHG�DUHD�ZLWKLQ�WKH�'DYLV�%HVVH�VWDWLRQ���7RXUV�IRU�WKH�SXEOLF�DUH�FRQGXFWHG�ZLWK�WKH�
DVVXUDQFH�WKDW�QR�LQGLYLGXDO�ZLOO�UHFHLYH�DQ�DSSUHFLDEOH�GRVH��L�H���VPDOO�IUDFWLRQ�RI�WKH����
&)5�����GRVH�VWDQGDUGV��

7KH�:HOOQHVV�&HQWHU��ORFDWHG�LQVLGH�WKH�'%136�&RQWUROOHG�$UHD�DQG�WKHUHIRUH�ZLWKLQ�WKH�
815(675,&7('�$5($�%281'$5<��LV�DOVR�DFFHVVLEOH�WR�0(0%(56�2)�7+(�38%/,&���
&RQVLGHULQJ�WKH�IUHTXHQF\�DQG�GXUDWLRQ�RI�YLVLWV��WKH�UHVXOWDQW�GRVH�ZRXOG�EH�D�IUDFWLRQ�RI�WKH�
FDOFXODWHG�PD[LPXP�815(675,&7('�$5($�%281'$5<�XQUHVWULFWHG�DUHD�GRVH���7KH�
GRVH�IURP�DLUERUQH�HIIOXHQWV�DQG�WKH�GLUHFW��VKLQH��IURP�WKH�,QGHSHQGHQW�6SHQW�)XHO�6WRUDJH�
,QVWDOODWLRQ��,6)6,��DQG�WKH�2OG�6WHDP�*HQHUDWRU�6WRUDJH�)DFLOLW\��26*6)��DUH�FRQVLGHUHG���
7KH�GLUHFW��VKLQH��IURP�QRUPDO�3ODQW�RSHUDWLRQ DQG�WKH�26*6) LV�QHJOLJLEOH���7KLV�
FRPELQDWLRQ�LV�FRQVLGHUHG�WKH�FRQWUROOLQJ�IDFWRU�ZKHQ�HYDOXDWLQJ�GRVHV�WR�0(0%(56�2)�
7+(�38%/,&�IURP�DFWLYLWLHV�LQVLGH�WKH�815(675,&7('�$5($�%281'$5<��

)RU�SXUSRVHV�RI�DVVHVVLQJ�WKH�GRVH�WR�0(0%(56�2)�7+(�38%/,&�LQ�DFFRUGDQFH�ZLWK�
7HFKQLFDO�6SHFLILFDWLRQ������ DQG�2'&0�6HFWLRQ������WKH�IROORZLQJ�H[SRVXUH�DVVXPSWLRQV�
PD\�EH�XVHG�

� ([SRVXUH�WLPH�IRU�PD[LPXP�H[SRVHG�YLVLWRU�XVHU�RI�WKH�:HOOQHVV�&HQWHU�RI�����KRXUV�
���K�GD\����GD\�ZN�����ZN�\U��

� )RU�QREOH�JDV�GLUHFW�H[SRVXUH��GHIDXOW�XVH�RI�WKH�PD[LPXP�815(675,&7('�$5($�
%281'$5<�GLVSHUVLRQ�IURP�WDEOH������

� )RU�,QKDODWLRQ�3DWKZD\��GHIDXOW�XVH�RI�WKH�PD[LPXP�815(675,&7('�$5($�
%281'$5<�GLVSHUVLRQ�IURP�7DEOH������

� )RU�'LUHFW��6KLQH��IURP�WKH�,6)6,��GHIDXOW�XVH�RI�WKH�PD[LPXP�GRVH�UDWH�IRU�D�
FRPSOHWHG��IXOO��,6)6,��DQG�D�GLVWDQFH�RI�����IHHW��

$GGLWLRQDO�ORFDWLRQV�ZLWKLQ�WKH�8QUHVWULFWHG�$UHD�ERXQGDU\�ZLWK�SHULRGLF�SXEOLF�DFFHVV�
LQFOXGH�WKH�SDYLOLRQ DQG�DVVRFLDWHG�SRQG�DUHD�DQG WKH�7UDLQLQJ &HQWHU�SRQG���&RQVLGHULQJ�WKH�
DVVXPSWLRQV�DERYH�IRU�WKH�:HOOQHVV�&HQWHU��DQ\�SRWHQWLDO�GRVHV�WR�0HPEHUV�RI�WKH�SXEOLF�
IURP�DFWLYLWLHV�DW�WKH�SDYLOLRQ DQG�DVVRFLDWHG SRQG�ZLOO�EH�OHVV�WKDQ�WKRVH�DVVHVVHG�IRU�WKH�
:HOOQHVV�&HQWHU���7KH�DVVXPHG�H[SRVXUH�WLPH�RI����K�\�IRU�DFWLYLWLHV�DW�WKH�SDYLOLRQ�DQG�RQ�
VLWH�ILVKLQJ�LV�D�IUDFWLRQ�RI�WKH�����K�\�DVVXPHG�IRU�WKH�:HOOQHVV�&HQWHU���7KH�SDYLOLRQ DQG�
DVVRFLDWHG�SRQG�DUHD DUH ORFDWHG�LQ�WKH�VRXWKZHVW�VHFWRU�UHODWLYH�WR�WKH�UHDFWRU��DQG�WKLV�LV�QRW D�
SUHYDLOLQJ�ZLQG GLUHFWLRQ���7KHUHIRUH��WKH�GLVSHUVLRQ�IDFWRU�ZLOO�EH�ORZHU�IRU�WKH�SDYLOLRQ�DUHD�
WKDQ�IRU�WKH�:HOOQHVV�&HQWHU���

 %DVHG�RQ�D�PD[LPXP�FRQVHUYDWLYH�HVWLPDWH�
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([WUDSRODWLQJ�IURP�KLVWRULFDO�PHWHRURORJLFDO�GDWD��WKH�DQQXDO�DYHUDJH�GLVSHUVLRQ��FRQVLGHUHG�
JURXQG�OHYHO���IRU�WKH�:HOOQHVV�&HQWHU��LV�DSSUR[LPDWHO\��(��� VHF�P����7KH�:HOOQHVV�&HQWHU�
LV�FRQWUROOLQJ DQG SRVHV WKH KLJKHVW SRWHQWLDO�GRVH�WR�0HPEHUV�RI�WKH�3XEOLF�IURP�DFWLYLWLHV�
LQVLGH�WKH�8QUHVWULFWHG�$UHD�ERXQGDU\ IURP�D�GRVH�PRGHOLQJ�VWDQGSRLQW���

)RU�SXUSRVHV�RI�HYDOXDWLQJ�DQ\�GLUHFW�H[SRVXUH�FRPSRQHQW��WKH�:HOOQHVV�&HQWHU�LV�FORVHU�WR�
WKH�%RUDWHG�:DWHU�6WRUDJH�7DQN�DQG�WKH�,6)6,�WKDQ�DUH�WKH�SDYLOLRQ DQG�DVVRFLDWHG�SRQG�DUHD
RU WKH�7UDLQLQJ�&HQWHU�SRQG���7KH�HYDOXDWLRQ�RI�WKH�GLUHFW�H[SRVXUH�FRPSRQHQW�DW�WKH�:HOOQHVV�
&HQWHU�UHPDLQV�FRQVHUYDWLYH� 7KH�3DYLOLRQ DQG�DVVRFLDWHG�SRQG�DUHD DQG�WKH�7UDLQLQJ�
&HQWHU�3RQG�DUH�ORFDWHG�FORVHU�WR�WKH�26*6)�WKDQ�LV�WKH�:HOOQHVV�&HQWHU� KRZHYHU��GLUHFW�
H[SRVXUH�DW�WKHVH�ORFDWLRQV�LV�VWLOO�FRQVLGHUHG�QHJOLJLEOH�

7KH�HTXDWLRQV�LQ�6HFWLRQ�����PD\�EH�XVHG�IRU�FDOFXODWLQJ�WKH�SRWHQWLDO�GRVH�WR�D�0(0%(5�2)�
7+(�38%/,&�IRU�DFWLYLWLHV�LQVLGH�WKH�815(675,&7('�$5($�%281'$5<���%DVHG�RQ�
WKHVH�DVVXPSWLRQV��WKLV�GRVH�ZRXOG�EH�DW�OHDVW�D�IDFWRU�RI����OHVV�WKDQ�WKH�PD[LPXP�
815(675,&7('�$5($�%281'$5<�DLU�GRVH�DV�FDOFXODWHG�LQ�6HFWLRQ�����

3XEOLF�DFFHVV�LV�SHULRGLFDOO\�DOORZHG�WR�DUHDV�RQ�VLWH�IRU�WKH�SXUSRVHV�RI�UHFUHDWLRQDO�DFWLYLWLHV���
'XULQJ�FRPSDQ\�VSRQVRUHG�HYHQWV��0HPEHUV�RI�WKH�3XEOLF�PD\�EH�DOORZHG�WR�ILVK�DW�WKH�
7UDLQLQJ�&HQWHU�SRQG���+RZHYHU��VLQFH�WKH�SRQG FRPPXQLFDWHV ZLWK�D�UHOHDVH�SDWK�RI�SRWHQWLDO�
OLTXLG�HIIOXHQWV�IURP�WKH�SODQW��WKH�SRWHQWLDO�GRVH�WR�LQGLYLGXDOV GXULQJ�WKHVH�DFWLYLWLHV�KDV�
EHHQ�HYDOXDWHG���)LVKLQJ�LV�RQO\�DOORZHG�XQGHU�D�³FDWFK�DQG�UHOHDVH´�SURJUDP��WKHUHIRUH��WKH�
ILVK�SDWKZD\�LV�QRW�FRQVLGHUHG�DSSOLFDEOH���)RU�WKH�7UDLQLQJ�&HQWHU�SRQG��UHOHDVHV�YLD�WKH�
6WRUP�6HZHU�'UDLQV FRXOG�SRVH�DQ�H[SRVXUH�SDWKZD\�IURP�VKRUHOLQH�GHSRVLWLRQ���,Q�WKH�SDVW��
UHOHDVHV�WR�WKH�SRQG�KDYH�EHHQ�QHJOLJLEOH��ZLWK�UDGLRDFWLYLW\�OHYHOV�UDQJLQJ�IURP�QRQ�
GHWHFWDEOH�WR�YHU\�ORZ�OHYHOV�RI�WULWLXP�DQG�FHVLXP���7KHUHIRUH��EDVHG�RQ�KLVWRULFDO HIIOXHQWV��D�
VLJQLILFDQW�H[SRVXUH�SDWKZD\ GRHV�QRW�H[LVW���,I�UHOHDVHV�ZHUH�WR�RFFXU��WKLV�SDWKZD\�ZRXOG�EH
HYDOXDWHG���

�&KHVDSHDNH�1XFOHDU�6HUYLFHV�UHSRUW��'DYLV�%HVVH�1XFOHDU�3RZHU�6WDWLRQ�0HWHRURORJLFDO�DQG�
$WPRVSKHULF�'LVSHUVLRQ�5HSRUW� 1RYHPEHU������
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7KH�IROORZLQJ�HTXDWLRQ��DGDSWHG�IURP�5HJXODWRU\�*XLGH��������SURYLGHV�D�FRQVHUYDWLYH�
HVWLPDWH�IRU�WKLV�FDOFXODWLRQ�

LVKRUH�LRVKRUH� $&
')

92/(
'

������

ZKHUH�

'VKRUH��R  �GRVH�WR�WRWDO�ERG\�RU�DQ\�RUJDQ�IURP�VKRUHOLQH�H[SRVXUH��PUHP�
92/� �YROXPH�RI�XQGLOXWHG�OLTXLG�HIIOXHQW�WR�WKH�SRQG��JDO�
')���� �GLOXWLRQ�IORZ��DYHUDJH�IORZ�IURP�WKH�66'�WR�WKH�SRQG�GXULQJ�WKH�WLPH�SHULRG�

RI�PHDVXUDEOH�OHYHOV�EHLQJ�UHOHDVHG�WR�WKH�SRQG �JDO�PLQ�
&L  �FRQFHQWUDWLRQ�RI�UDGLRQXFOLGH�L�LQ�66'�WR�WKH�SRQG
$VKRUH�L  �VLWH�VSHFLILF�VKRUHOLQH�GRVH�FRQYHUVLRQ�IDFWRU�IRU�WKH�WRWDO�ERG\�DQG�DQ\�RUJDQ�

�PUHP�K�SHU� &L�PO��IURP�7DEOH�����
����(���� �FRQYHUVLRQ�IDFWRU��KRXU�SHU�PLQXWH�

7DEOH����SURYLGHV�WKH�$VKRUH�L YDOXHV�WKDW�ZHUH�FDOFXODWHG�XVLQJ�5HJXODWRU\�*XLGH������ PRGHOLQJ�

��� '26(6�72�0(0%(56�2)�7+(�38%/,&�� ���&)5����

$V�UHTXLUHG�E\�DQG�2'&0�6HFWLRQ������WKH�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW�VKDOO�DOVR�
LQFOXGH�DQ�DVVHVVPHQW�RI�WKH�UDGLDWLRQ�GRVH�WR�WKH�OLNHO\�PRVW�H[SRVHG�0(0%(5�2)�7+(�
38%/,&�IRU�UHDFWRU�UHOHDVHV�DQG�RWKHU�QHDUE\�XUDQLXP�IXHO�F\FOH�VRXUFHV��LQFOXGLQJ�GRVH�
FRQWULEXWLRQV�IURP�HIIOXHQWV�DQG�GLUHFW�UDGLDWLRQ�IURP�RQVLWH�VRXUFHV����)RU�WKH�OLNHO\�PRVW�
H[SRVHG�0(0%(5�2)�7+(�38%/,&�LQ�WKH�YLFLQLW\�RI�WKH�'DYLV�%HVVH�VLWH��WKH�VRXUFHV�RI�
H[SRVXUH�QHHG�FRQVLGHU�RQO\�WKH�UDGLRDFWLYH�HIIOXHQWV�DQG�GLUHFW�H[SRVXUH�FRQWULEXWLRQ�IURP�
'DYLV�%HVVH���1R�RWKHU�IXHO�F\FOH�IDFLOLWLHV�FRQWULEXWH�VLJQLILFDQWO\�WR�WKH�FXPXODWLYH�GRVH�WR�D�
0(0%(5�2)�7+(�38%/,&�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�VLWH���)HUPL���LV�WKH�FORVHVW�IXHO�
F\FOH�IDFLOLW\�ORFDWHG�DERXW����PLOHV�WR�WKH�11:���'XH�WR�HQYLURQPHQWDO�GLVSHUVLRQ��DQ\�
URXWLQH�UHOHDVHV�IURP�)HUPL���ZRXOG�FRQWULEXWH�LQVLJQLILFDQWO\�WR�WKH�SRWHQWLDO�GRVHV�LQ�WKH�
YLFLQLW\�RI�'DYLV�%HVVH�

7KH�FRUUHODWLRQ�RI�PHDVXUHG�SODQW�HIIOXHQWV�ZLWK�SDWKZD\�PRGHOLQJ�RI�WKLV�2'&0�SURYLGH�WKH�
SULPDU\�PHWKRG�IRU�GHPRQVWUDWLQJ�HYDOXDWLQJ�FRPSOLDQFH�ZLWK�WKH�OLPLWV�VSHFLILHG�EHORZ�����
&)5��������+RZHYHU��DV�DSSURSULDWH��WKH�UHVXOWV�RI�WKH�HQYLURQPHQWDO�PRQLWRULQJ�SURJUDP�
PD\�EH�XVHG�WR�SURYLGH DGGLWLRQDO�GDWD�RQ�DFWXDO�PHDVXUHG�OHYHOV�RI�UDGLRDFWLYH�PDWHULDO�LQ�WKH�
DFWXDO�SDWKZD\V�RI�H[SRVXUH���2'&0�6HFWLRQ�������GLVFXVVHV�WKH�PHWKRGRORJ\�IRU�FRUUHODWLQJ�
PHDVXUHG�OHYHOV�RI�UDGLRDFWLYH�PDWHULDO�LQ�HQYLURQPHQWDO�SDWKZD\�VDPSOHV�ZLWK�SRWHQWLDO�
GRVHV���$OVR��UHVXOWV�RI�WKH�/DQG�8VH�&HQVXV�PD\�EH�XVHG�WR�GHWHUPLQH�DFWXDO�H[SRVXUH�
SDWKZD\V�DQG�ORFDWLRQV�

7KH�DQQXDO��FDOHQGDU�\HDU��GRVH�RU�GRVH�FRPPLWPHQW�WR�DQ\�0(0%(5�2)�7+(�38%/,&�GXH�
WR�UHOHDVHV�RI�UDGLRDFWLYLW\�DQG�WR�UDGLDWLRQ�IURP�XUDQLXP�IXHO�F\FOH�VRXUFHV�VKDOO�EH�OLPLWHG�WR�
OHVV�WKDQ�RU�HTXDO�WR����PUHP�WR�WKH�WRWDO�ERG\�RU�DQ\�RUJDQ��H[FHSW�WKH�WK\URLG��ZKLFK�VKDOO�EH�
OLPLWHG�WR�OHVV�WKDQ�RU�HTXDO�WR����PUHP���
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:LWK�WKH�FDOFXODWHG�GRVHV�IURP�WKH�UHOHDVHV�RI�UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG RU�JDVHRXV�
HIIOXHQWV�H[FHHGLQJ�WZLFH�WKH�OLPLWV�RI�6HFWLRQV���������������DQG��������HYDOXDWLRQV�VKRXOG�EH�
PDGH�LQFOXGLQJ�GLUHFW�UDGLDWLRQ�FRQWULEXWLRQV�IURP�WKH�UHDFWRU�XQLW��IURP�WKH�2OG�6WHDP�
*HQHUDWRU�6WRUDJH�)DFLOLW\��26*6)� DQG�IURP�RXWVLGH�VWRUDJH�WDQNV�WR�GHWHUPLQH�ZKHWKHU�WKH�
DERYH�OLPLWV�RI�WKLV�6HFWLRQ�KDYH�EHHQ�H[FHHGHG���,I�VXFK�LV�WKH�FDVH��SUHSDUH�DQG�VXEPLW�WR�WKH�
&RPPLVVLRQ�ZLWKLQ����GD\V��SXUVXDQW�WR�6HFWLRQ������D�/LFHQVHH�(YHQW 5HSRUW�WKDW�GHILQHV�WKH�
FRUUHFWLYH�DFWLRQ�WR�EH�WDNHQ�WR�UHGXFH�VXEVHTXHQW�UHOHDVHV�WR�SUHYHQW�UHFXUUHQFH�RI�H[FHHGLQJ�
WKH�DERYH�OLPLWV�DQG�LQFOXGHV�WKH�VFKHGXOH�IRU�DFKLHYLQJ�FRQIRUPDQFH�ZLWK�WKH�DERYH�OLPLWV���
7KLV�UHSRUW��DV�GHILQHG�LQ����&)5�3DUW����������VKDOO�LQFOXGH�DQ�DQDO\VLV�WKDW�HVWLPDWHV�WKH�
UDGLDWLRQ�H[SRVXUH��GRVH��WR�D�0(0%(5�2)�7+(�38%/,&�IURP�XUDQLXP�IXHO�F\FOH�VRXUFHV��
LQFOXGLQJ�DOO�HIIOXHQW�SDWKZD\V�DQG�GLUHFW�UDGLDWLRQ��IRU�WKH�FDOHQGDU�\HDU�WKDW�LQFOXGHV�WKH�
UHOHDVH�V��FRYHUHG�E\�WKLV�UHSRUW���,W�VKDOO�DOVR�GHVFULEH�OHYHOV�RI�UDGLDWLRQ�DQG�FRQFHQWUDWLRQV�
RI�UDGLRDFWLYH�PDWHULDO�LQYROYHG��DQG�WKH�FDXVH�RI�WKH�H[SRVXUH�OHYHOV�RU�FRQFHQWUDWLRQV���,I�WKH�
HVWLPDWHG�GRVH�V��H[FHHGV�WKH�DERYH�OLPLWV��DQG�LI WKH�UHOHDVH�FRQGLWLRQ�UHVXOWLQJ�LQ�YLRODWLRQ�
RI����&)5�3DUW�����KDV�QRW�DOUHDG\�EHHQ�FRUUHFWHG��WKH�UHSRUW�VKDOO�LQFOXGH�D�UHTXHVW�IRU�D�
YDULDQFH�LQ�DFFRUGDQFH�ZLWK�WKH�SURYLVLRQV�RI����&)5�3DUW�������6XEPLWWDO�RI�WKH�UHSRUW�LV�
FRQVLGHUHG�D�WLPHO\�UHTXHVW��DQG�D�YDULDQFH�LV�JUDQWHG�XQWLO�VWDII�DFWLRQ�RQ�WKH�UHTXHVW�LV�
FRPSOHWH���

7KLV�UHTXLUHPHQW�LV�SURYLGHG�WR�PHHW�WKH�GRVH�OLPLWDWLRQV�RI����&)5�3DUW�����WKDW�KDYH�EHHQ�
LQFRUSRUDWHG�LQWR����&)5�3DUW����E\����)5���������7KH�UHTXLUHPHQW�UHTXLUHV�WKH�SUHSDUDWLRQ�
DQG�VXEPLWWDO�RI�D�UHSRUW�ZKHQHYHU�WKH�FDOFXODWHG�GRVHV�IURP�SODQW�JHQHUDWHG�UDGLRDFWLYH�
HIIOXHQWV�DQG�GLUHFW�UDGLDWLRQ�H[FHHG����PUHP�WR�WKH�WRWDO�ERG\�RU�DQ\�RUJDQ��H[FHSW�WKH�
WK\URLG��ZKLFK�VKDOO�EH�OLPLWHG�WR�OHVV�WKDQ�RU�HTXDO�WR����PUHP�

,W�LV�KLJKO\�XQOLNHO\�WKDW�WKH�UHVXOWDQW�GRVH�WR�D�0(0%(5�2)�7+(�38%/,&�ZLOO�H[FHHG�WKH�
GRVH�OLPLWV�RI����&)5�3DUW�����LI�WKH�UHDFWRU�UHPDLQV�ZLWKLQ�WZLFH�WKH�GRVH�GHVLJQ�REMHFWLYHV�
RI�$SSHQGL[�,��DQG�LI�GLUHFW�UDGLDWLRQ�GRVHV�IURP�WKH�UHDFWRU�DQG�RXWVLGH�VWRUDJH�WDQNV�DUH�NHSW�
VPDOO���7KH�UHSRUW�ZLOO�GHVFULEH�D�FRXUVH�RI�DFWLRQ�WKDW�VKRXOG�UHVXOW�LQ�WKH�OLPLWDWLRQ�RI�WKH�
DQQXDO�GRVH�WR�D�0(0%(5�2)�7+(�38%/,&�WR�ZLWKLQ�WKH����&)5�3DUW�����OLPLWV���)RU�WKH�
SXUSRVHV�RI�WKH�UHSRUW��LW�PD\�EH�DVVXPHG�WKDW�WKH�GRVH�FRPPLWPHQW�WR�WKH�0(0%(5�2)�
7+(�38%/,&�IURP�RWKHU�XUDQLXP�IXHO�F\FOH�VRXUFHV�LV�QHJOLJLEOH��ZLWK�WKH�H[FHSWLRQ�WKDW�WKH�
GRVH�FRQWULEXWLRQV�IURP�RWKHU�QXFOHDU�IXHO�F\FOH�IDFLOLWLHV�DW�WKH�VDPH�VLWH�RU�ZLWKLQ�D�UDGLXV�RI�
��NP�PXVW�EH�FRQVLGHUHG���,I�D�GRVH�WR�DQ\�0(0%(5�2)�7+(�38%/,&�LV�HVWLPDWHG�WR�
H[FHHG�WKH�UHTXLUHPHQWV�RI����&)5������WKH�UHSRUW�ZLWK�D�UHTXHVW�IRU�YDULDQFH��SURYLGHG�WKH�
UHOHDVH�FRQGLWLRQV�UHVXOWLQJ�LQ�YLRODWLRQ�RI����&)5�3DUW�����KDYH�QRW�DOUHDG\�EHHQ�FRUUHFWHG���
LQ�DFFRUGDQFH�ZLWK�WKH�SURYLVLRQV�RI����&)5�3DUW��������DQG����&)5�3DUW�������F��LV�
FRQVLGHUHG�WR�EH�D�WLPHO\�UHTXHVW�DQG�IXOILOOV�WKH�UHTXLUHPHQWV�RI����&)5�3DUW�����XQWLO�15&�
VWDII�DFWLRQ�LV�FRPSOHWHG���7KH�YDULDQFH�RQO\�UHODWHV�WR�WKH�OLPLWV�RI����&)5�3DUW������DQG�GRHV�
QRW�DSSO\�LQ�DQ\�ZD\�WR�WKH�RWKHU�GRVH�UHTXLUHPHQWV�IRU�GRVH�OLPLWDWLRQ�RI����&)5�3DUW�����DV�
DGGUHVVHG�LQ�6HFWLRQV�����DQG���������$Q�LQGLYLGXDO�LV�QRW�FRQVLGHUHG�D�0(0%(5�2)�7+(�
38%/,&�GXULQJ�DQ\�SHULRG�LQ�ZKLFK�KH�VKH�LV�HQJDJHG�LQ�FDUU\LQJ�RXW�DQ\�RSHUDWLRQ�WKDW�LV�D�
SDUW�RI�WKH�QXFOHDU�IXHO�F\FOH�
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����� (IIOXHQW�'RVH�&DOFXODWLRQV

)RU�SXUSRVHV�RI�LPSOHPHQWLQJ�WKH�DERYH�UHTXLUHPHQWV�RI�GHWHUPLQLQJ�WKH�FXPXODWLYH�GRVH�
FRQWULEXWLRQ�IURP�OLTXLG�DQG�JDVHRXV�HIIOXHQWV�LQ�DFFRUGDQFH�ZLWK�6HFWLRQV���DQG���DQG�WKH�
UHSRUWLQJ�UHTXLUHPHQWV�RI�6HFWLRQ����GRVH�FDOFXODWLRQV�IRU�'DYLV�%HVVH�PD\�EH�SHUIRUPHG�
XVLQJ�WKH�FDOFXODWLRQDO�PHWKRGV�FRQWDLQHG�ZLWKLQ�WKLV�2'&0��WKH�FRQVHUYDWLYH�FRQWUROOLQJ�
SDWKZD\V�DQG�ORFDWLRQV�RI�7DEOH�����RU�WKH�DFWXDO�SDWKZD\V�DQG�ORFDWLRQV�DV�LGHQWLILHG�E\�WKH�
/DQG�8VH�&HQVXV�PD\�EH�XVHG���/LTXLG�SDWKZD\�GRVHV�PD\�EH�FDOFXODWHG�XVLQJ�HTXDWLRQV�LQ�
2'&0�6HFWLRQ�������'RVHV�GXH�WR�UHOHDVHV�RI�UDGLRLRGLQHV��WULWLXP�DQG�SDUWLFXODWHV�DUH�
FDOFXODWHG�EDVHG�RQ�HTXDWLRQV�LQ�6HFWLRQ�����

7KH�IROORZLQJ�HTXDWLRQV�PD\�EH�XVHG�IRU�FDOFXODWLQJ�WKH�GRVH�WR�0(0%(56�2)�7+(�
38%/,&�IURP�UHOHDVHV�RI�QREOH�JDVHV�

' (
8

4 . 4WE L L��� ��
����

�   �   �����

DQG

' ( 8 4 / 0 4V L L L��� �� ���   �  �  �����

ZKHUH�

'WE  WRWDO�ERG\�GRVH�GXH�WR�JDPPD�HPLVVLRQV�IRU�QREOH�JDV�UDGLRQXFOLGHV �PUHP�

'V  VNLQ�GRVH�GXH�WR�JDPPD�DQG�EHWD�HPLVVLRQV�IRU�QREOH�JDV�UDGLRQXFOLGHV�
�PUHP�

8  GXUDWLRQ�RI�H[SRVXUH��KU�\U��GHIDXOW�YDOXHV�LQ�7DEOH�����

�4  DWPRVSKHULF�GLVSHUVLRQ�WR�WKH�RIIVLWH�ORFDWLRQ��VHF�P��

4L  FXPXODWLYH�UHOHDVH�RI�QREOH�JDV�UDGLRQXFOLGH�L�RYHU�WKH�SHULRG�RI�LQWHUHVW���&L�

.L  WRWDO�ERG\�GRVH�IDFWRU�GXH�WR�JDPPD�HPLVVLRQV�IURP�QREOH�JDV�UDGLRQXFOLGH�L�
IURP�7DEOH������PUHP�\U�SHU��&L�P���

/L  VNLQ�GRVH�IDFWRU�GXH�WR�EHWD�HPLVVLRQV�IURP�QREOH�JDV�UDGLRQXFOLGH�L�IURP�
7DEOH������PUHP�\U�SHU��&L�P���

0L  JDPPD�DLU�GRVH�IDFWRU�IRU�QREOH�JDV�UDGLRQXFOLGH�L�IURP�7DEOH������PUDG�\U�
SHU��&L�P���

����  KRXUV�SHU�\HDU��

���  PUHP�VNLQ�GRVH�SHU�PUDG�JDPPD�DLU�GRVH��PUHP�PUDG�

����(���  ������(����\U�VHF

$YHUDJH�DQQXDO�PHWHRURORJLFDO�GLVSHUVLRQ�SDUDPHWHUV�RU�PHWHRURORJLFDO�FRQGLWLRQV�FRQFXUUHQW�ZLWK�
WKH�UHOHDVH�SHULRG�XQGHU�HYDOXDWLRQ�PD\�EH�XVHG��H�J���TXDUWHUO\�DYHUDJHV�RU�\HDU�VSHFLILF�DQQXDO�
DYHUDJHV��
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����� 'LUHFW�([SRVXUH�'RVH�'HWHUPLQDWLRQ�� 2QVLWH�6RXUFHV

$Q\�SRWHQWLDOO\�VLJQLILFDQW�GLUHFW�H[SRVXUH�FRQWULEXWLRQ�IURP�RQVLWH�VRXUFHV�WR�RIIVLWH�
LQGLYLGXDO�GRVHV�PD\�EH�HYDOXDWHG�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�HQYLURQPHQWDO�PHDVXUHPHQWV�
�H�J���7/'��LRQ�FKDPEHU�PHDVXUHPHQWV��RU�E\�WKH�XVH�RI�D�UDGLDWLRQ�WUDQVSRUW�DQG�VKLHOGLQJ�
FDOFXODWLRQDO�PHWKRG���2QO\�GXULQJ�DW\SLFDO�FRQGLWLRQV�ZLOO�WKHUH�H[LVW�DQ\�SRWHQWLDO�IRU�
VLJQLILFDQW�RQVLWH�VRXUFHV�DW�'DYLV�%HVVH�WKDW�ZRXOG�\LHOG�SRWHQWLDOO\�VLJQLILFDQW�RIIVLWH�GRVHV�
WR�D�0(0%(5�2)�7+(�38%/,&���+RZHYHU��VKRXOG�D�VLWXDWLRQ�H[LVW ZKHUHE\�WKH�GLUHFW�
H[SRVXUH�FRQWULEXWLRQ�LV�SRWHQWLDOO\�VLJQLILFDQW��RQVLWH�PHDVXUHPHQWV��RIIVLWH�PHDVXUHPHQWV�
DQG�FDOFXODWLRQDO�WHFKQLTXHV�ZLOO�EH�XVHG�IRU�GHWHUPLQDWLRQ�RI�GRVH�IRU�DVVHVVLQJ����&)5�����
FRPSOLDQFH���

7KH�IROORZLQJ�VLPSOLILHG�PHWKRG�PD\ EH�XVHG�IRU�HYDOXDWLQJ�WKH�GLUHFW�GRVH�EDVHG�RQ�RQVLWH�RU�
VLWH�ERXQGDU\�PHDVXUHPHQWV�

' '
;

;
/ %

%

/

� �
�

�

�

�
�����

ZKHUH�

'%�  GLUHFW�UDGLDWLRQ�GRVH�PHDVXUHG�DW�ORFDWLRQ�%��RQVLWH�RU�VLWH�ERXQGDU\��LQ�VHFWRU�

'/�  H[WUDSRODWHG�GRVH�DW�ORFDWLRQ�/�LQ�VDPH�VHFWRU�

;/�  GLVWDQFH�WR�WKH�ORFDWLRQ�/�IURP�WKH�UDGLDWLRQ�VRXUFH

;%�  GLVWDQFH�WR�ORFDWLRQ�%�IURP�WKH�UDGLDWLRQ�VRXUFH

����� 'RVH�$VVHVVPHQW�%DVHG�RQ�5DGLRORJLFDO�(QYLURQPHQWDO�0RQLWRULQJ�'DWD

1RUPDOO\� WKH�DVVHVVPHQW�RI�SRWHQWLDO�GRVHV�WR�0(0%(56�2)�7+(�38%/,&�PXVW�EH�
FDOFXODWHG�EDVHG�RQ�WKH�PHDVXUHG�UDGLRDFWLYH�HIIOXHQWV�DW�WKH�SODQW���7KH�UHVXOWDQW�OHYHOV�RI�
UDGLRDFWLYH�PDWHULDO�LQ�WKH�RIIVLWH�HQYLURQPHQW�DUH�VR�PLQXWH�DV�WR�EH�XQGHWHFWDEOH���7KH�
FDOFXODWLRQDO�PHWKRGV�DV�SUHVHQWHG�LQ�WKLV�2'&0�DUH�XVHG�IRU�PRGHOLQJ�WKH�WUDQVSRUW�LQ�WKH�
HQYLURQPHQW�DQG�WKH�UHVXOWDQW�H[SRVXUH�WR�RIIVLWH�LQGLYLGXDOV�

7KH�UHVXOWV�RI�WKH�UDGLRORJLFDO�HQYLURQPHQWDO�PRQLWRULQJ�SURJUDP�FDQ�SURYLGH�LQSXW�LQWR�WKH�
RYHUDOO�DVVHVVPHQW�RI�LPSDFW�RI�SODQW�RSHUDWLRQV�DQG�UDGLRDFWLYH�HIIOXHQWV���:LWK�PHDVXUHG�
OHYHOV�RI�SODQW�UHODWHG�UDGLRDFWLYH�PDWHULDO�LQ�SULQFLSDO�SDWKZD\V�RI�H[SRVXUH��D�TXDQWLWDWLYH�
DVVHVVPHQW�RI�SRWHQWLDO�H[SRVXUHV�FDQ�EH�SHUIRUPHG���:LWK�WKH�PRQLWRULQJ�SURJUDP�QRW�
LGHQWLI\LQJ�DQ\�PHDVXUDEOH�OHYHOV��WKH�GDWD�SURYLGHV�D�TXDOLWDWLYH�DVVHVVPHQW�� D�FRQILUPDWRU\�
GHPRQVWUDWLRQ�RI�WKH�QHJOLJLEOH�LPSDFW�
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'RVH�PRGHOLQJ�FDQ�EH�VLPSOLILHG�LQWR�WKUHH�EDVLF�SDUDPHWHUV�WKDW�FDQ�EH�DSSOLHG�LQ�XVLQJ�
HQYLURQPHQWDO�PRQLWRULQJ�GDWD�IRU�GRVH�DVVHVVPHQW�

'� �&��8��') �����

ZKHUH�

'  GRVH�RU�GRVH�FRPPLWPHQW

&  FRQFHQWUDWLRQ�LQ�WKH�H[SRVXUH�PHGLD��VXFK�DV�DLU�FRQFHQWUDWLRQ�IRU�WKH�
LQKDODWLRQ�SDWKZD\��RU�ILVK��YHJHWDWLRQ�RU�PLON�FRQFHQWUDWLRQ�IRU�WKH�LQJHVWLRQ�
SDWKZD\�

8  LQGLYLGXDO�H[SRVXUH�WR�WKH�SDWKZD\��VXFK�DV�KU�\U�IRU�GLUHFW�H[SRVXUH��NJ�\U�
IRU�LQJHVWLRQ SDWKZD\

')  GRVH�FRQYHUVLRQ�IDFWRU�WR�FRQYHUW�IURP�DQ�H[SRVXUH�RU�XSWDNH�WR�DQ�LQGLYLGXDO�
GRVH�RU�GRVH�FRPPLWPHQW�

7KH�DSSOLFDELOLW\�RI�HDFK�RI�WKHVH�EDVLF�PRGHOLQJ�SDUDPHWHUV�WR�WKH�XVH�RI�HQYLURQPHQWDO�PRQLWRULQJ�
GDWD�IRU�GRVH�DVVHVVPHQW�LV�DGGUHVVHG�EHORZ�

&RQFHQWUDWLRQ�� &

7KH�PDLQ�YDOXH�RI�XVLQJ�HQYLURQPHQWDO�VDPSOLQJ�GDWD�WR�DVVHVV�SRWHQWLDO�GRVHV�WR�LQGLYLGXDOV�
LV�WKDW�WKH�GDWD�UHSUHVHQWV�DFWXDO�PHDVXUHG�OHYHOV�RI�UDGLRDFWLYH�PDWHULDO�LQ�WKH�H[SRVXUH�
SDWKZD\V���7KLV�HOLPLQDWHV�RQH�PDLQ�XQFHUWDLQW\�LQ�WKH�PRGHOLQJ�� WKH�UHOHDVH�IURP�WKH�SODQW�
DQG�WKH�WUDQVSRUW�WR�WKH�HQYLURQPHQWDO�H[SRVXUH�PHGLXP�

(QYLURQPHQWDO�VDPSOHV�DUH�FROOHFWHG�RQ�D�URXWLQH�IUHTXHQF\��H�J���ZHHNO\�DLUERUQH�SDUWLFXODWH�
VDPSOHV��PRQWKO\�YHJHWDEOH�VDPSOHV��DQQXDO�ILVK�VDPSOHV����7R�GHWHUPLQH�WKH�DQQXDO�DYHUDJH�
FRQFHQWUDWLRQ�LQ�WKH�HQYLURQPHQWDO�PHGLXP�IRU�XVH�LQ�DVVHVVLQJ�FXPXODWLYH�GRVH�IRU�WKH�\HDU��
DQ�DYHUDJH�FRQFHQWUDWLRQ�VKRXOG�EH�GHWHUPLQHG�EDVHG�RQ�WKH�VDPSOLQJ�IUHTXHQF\�DQG�
PHDVXUHG�OHYHOV�

& & WL L  � ��� �����

ZKHUH�

&L  DYHUDJH�FRQFHQWUDWLRQ�LQ�WKH�VDPSOLQJ�PHGLXP�IRU�WKH�\HDU

&L  FRQFHQWUDWLRQ�RI�HDFK�UDGLRQXFOLGH�L�PHDVXUHG�LQ�WKH�LQGLYLGXDO�VDPSOLQJ�
PHGLXP

W  SHULRG�RI�WLPH�WKDW�WKH�PHDVXUHG�FRQFHQWUDWLRQ�LV�FRQVLGHUHG�UHSUHVHQWDWLYH�RI�
WKH�VDPSOLQJ�PHGLXP��W\SLFDOO\�HTXDO�WR�WKH�VDPSOLQJ�IUHTXHQF\��H�J�����GD\V�
IRU�ZHHNO\�VDPSOHV�����GD\V�IRU�PRQWKO\�VDPSOHV��

,I�WKH�FRQFHQWUDWLRQ�LQ�WKH�VDPSOLQJ�PHGLXP�LV�EHORZ�WKH�GHWHFWLRQ�FDSDELOLWLHV��L�H���OHVV�WKDQ�
ORZHU�OLPLWV�RI�GHWHFWLRQ��//'���D�YDOXH�
RI�]HUR VKRXOG�EH�XVHG�IRU�&L �&L  ����
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([SRVXUH�� 8

'HIDXOW�H[SRVXUH�YDOXHV��8��DV�UHFRPPHQGHG�LQ�5HJXODWRU\�*XLGH�������DUH�SUHVHQWHG�LQ�
7DEOH�������7KHVH�YDOXHV�VKRXOG�EH�XVHG�RQO\�ZKHQ�VSHFLILF�GDWD�DSSOLFDEOH�WR�WKH�
HQYLURQPHQWDO�SDWKZD\�EHLQJ�HYDOXDWHG�LV�XQDYDLODEOH�

$OVR��WKH�URXWLQH�UDGLRORJLFDO�HQYLURQPHQWDO�PRQLWRULQJ�SURJUDP�LV�GHVLJQHG�WR�
VDPSOH�PRQLWRU�WKH�HQYLURQPHQWDO�PHGLD�WKDW�ZRXOG�SURYLGH�HDUO\�LQGLFDWLRQV�RI�DQ\�
PHDVXUDEOH�OHYHOV�LQ�WKH�HQYLURQPHQW�EXW�QRW�QHFHVVDULO\�OHYHOV�WR�ZKLFK�DQ\�LQGLYLGXDO�LV�
H[SRVHG���)RU�H[DPSOH��VHGLPHQW�VDPSOHV�DUH�FROOHFWHG�LQ�WKH�DUHD�RI�WKH�OLTXLG�GLVFKDUJH���
W\SLFDOO\��QR�LQGLYLGXDOV�DUH�GLUHFWO\�H[SRVHG���7R�DSSO\�WKH�PHDVXUHG�OHYHOV�RI�UDGLRDFWLYLW\�LQ�
VDPSOHV�WKDW�DUH�QRW�GLUHFWO\�DSSOLFDEOH�WR�H[SRVXUH WR�UHDO�LQGLYLGXDOV��WKH�DSSURDFK�
UHFRPPHQGHG�LV�WR�FRUUHODWH�WKH�ORFDWLRQ�DQG�PHDVXUHG�OHYHOV�WR�DFWXDO�ORFDWLRQV�RI�H[SRVXUH���
+\GURORJLFDO�RU�DWPRVSKHULF�GLOXWLRQ�IDFWRUV�FDQ�EH�XVHG�WR�SURYLGH�UHDVRQDEOH�FRUUHODWLRQV�RI�
FRQFHQWUDWLRQV��DQG�GRVHV��DW�RWKHU�ORFDWLRQV���7KH�RWKHU�DOWHUQDWLYH�LV�WR�FRQVHUYDWLYHO\�
DVVXPH�D�K\SRWKHWLFDO�LQGLYLGXDO�DW�WKH�VDPSOLQJ�ORFDWLRQ���'RVHV�WKDW�DUH�FDOFXODWHG�LQ�WKLV�
PDQQHU�VKRXOG�EH�SUHVHQWHG�DV�K\SRWKHWLFDO�DQG�YHU\�FRQVHUYDWLYHO\�GHWHUPLQHG�� DFWXDO�
H[SRVXUH�ZRXOG�EH�PXFK�OHVV���6DPSOHV�FROOHFWHG�IURP�QHDUE\�ZHOOV�RU�DFWXDO�ZDWHU�VXSSO\�
LQWDNH��H�J���3RUW�&OLQWRQ��VKRXOG�EH�XVHG�IRU�HVWLPDWLQJ�WKH�SRWHQWLDO�GULQNLQJ�ZDWHU�GRVHV���
2WKHU�ZDWHU�VDPSOHV�FROOHFWHG��VXFK�DV�QHDU�ILHOG�GLOXWLRQ�DUHD��DUH�QRW�DSSOLFDEOH�WR�WKLV�
SDWKZD\�

'RVH�)DFWRUV�� ')

7KH�GRVH�IDFWRUV�DUH�XVHG�WR�FRQYHUW�WKH�LQWDNH�RI�WKH�UDGLRDFWLYH�PDWHULDO�WR�DQ�LQGLYLGXDO�
GRVH�FRPPLWPHQW���9DOXHV�RI�WKH�GRVH�IDFWRUV�DUH�SUHVHQWHG�LQ�15&�5HJXODWRU\�*XLGH���������
7KH�XVH�RI�WKH�5HJXODWRU\�*XLGH������ YDOXHV�DSSOLFDEOH�WR�WKH�H[SRVXUH�SDWKZD\�DQG�
PD[LPXP�H[SRVHG�LQGLYLGXDO�LV�UHIHUHQFHG�LQ�7DEOH�����

����� 8VH�RI�(QYLURQPHQWDO�7/'�IRU�$VVHVVLQJ�'RVHV�'XH�WR�1REOH�*DV�5HOHDVHV

7KHUPROXPLQHVFHQW�GRVLPHWHUV��7/'��DUH�URXWLQHO\�XVHG�WR�DVVHVV�WKH�GLUHFW H[SRVXUH�
FRPSRQHQW�RI�UDGLDWLRQ�GRVHV�LQ�WKH�HQYLURQPHQW���+RZHYHU��EHFDXVH�URXWLQH�UHOHDVHV�RI�
UDGLRDFWLYH�PDWHULDO��QREOH�JDVHV��DUH�VR�ORZ��WKH�UHVXOWDQW�GLUHFW�H[SRVXUH�GRVHV�DUH�DOVR�YHU\�
ORZ���$�VWXG\ SHUIRUPHG�IRU�WKH�15&�FRQFOXGHG�WKDW�LW�LV�SRVVLEOH�WR�GHWHUPLQH�D�SODQW�
FRQWULEXWLRQ�WR�WKH�QDWXUDO�EDFNJURXQG�UDGLDWLRQ�OHYHOV��GLUHFW�H[SRVXUH��RI�DURXQG����PUHP�
SHU�\HDU��E\�RSWLPXP�PHWKRGV�DQG�KLJK�SUHFLVLRQ�GDWD����7KHUHIRUH��IRU�URXWLQH�UHOHDVHV�IURP�
QXFOHDU�SRZHU�SODQWV�WKH�XVH�RI�7/'�LV�PDLQO\ FRQILUPDWRU\�� HQVXULQJ�DFWXDO�H[SRVXUHV�DUH�
ZLWKLQ�WKH�H[SHFWHG�QDWXUDO�EDFNJURXQG�YDULDWLRQ�

)RU�UHOHDVHV�RI�QREOH�JDVHV��HQYLURQPHQWDO�PRGHOLQJ�XVLQJ�SODQW�PHDVXUHG�UHOHDVHV�DQG�
DWPRVSKHULF�WUDQVSRUW�PRGHOV�DV�SUHVHQWHG�LQ�WKLV�2'&0�UHSUHVHQWV�WKH�EHVW�PHWKRG�RI�
DVVHVVLQJ�SRWHQWLDO�HQYLURQPHQWDO�GRVHV���+RZHYHU��DQ\�REVHUYHG�YDULDWLRQV�LQ�7/'�
PHDVXUHPHQWV�RXWVLGH�WKH�QRUP�VKRXOG�EH�HYDOXDWHG�

 185(*�&5�������(YDOXDWLRQ�RI�0HWKRGV�IRU�WKH�'HWHUPLQDWLRQ�RI�;� DQG�*DPPD�5D\�([SRVXUH�
$WWULEXWDEOH�WR�D�1XFOHDU�)DFLOLW\�8VLQJ�(QYLURQPHQWDO�7/'�0HDVXUHPHQWV��*DLO�GH3ODQTXH��-XQH�
������8615&�



��� 5HYLVLRQ���
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7DEOH����

5HFRPPHQGHG�([SRVXUH�5DWHV�LQ�/LHX�RI�6LWH�6SHFLILF�'DWD

([SRVXUH�3DWKZD\
0D[LPXP�([SRVHG

$JH�*URXS ([SRVXUH�5DWHV

7DEOH�5HIHUHQFH�
IRU�'RVH�)DFWRUV�
IURP�5*������

/LTXLG�5HOHDVHV

)LVK $GXOW ���NJ�\ (���

'ULQNLQJ�:DWHU $GXOW ����O�\ (���

%RWWRP�6HGLPHQW 7HHQ ���K�\ (��

$WPRVSKHULF�5HOHDVHV

,QKDODWLRQ 7HHQ ������P��\ (��

'LUHFW�([SRVXUH $OO ������K�\ 1�$�
�2'&0�7DEOH�����

/HDI\�9HJHWDEOHV &KLOG ���NJ�\ (���

)UXLWV��9HJHWDEOHV�	�*UDLQ 7HHQ ����NJ�\ (���

0LON ,QIDQW ����O�\ (���

 $GDSWHG�IURP�5HJXODWRU\�*XLGH��������7DEOH�(��

 1HW�H[SRVXUH�RI�������K�\�LV�EDVHG�RQ�WKH�WRWDO������KRXUV�SHU�\HDU�DGMXVWHG�E\�D�����VKLHOGLQJ�
IDFWRU�DV�UHFRPPHQGHG�LQ�5HJXODWRU\�*XLGH�������
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��� $66(660(17�2)�/$1'�86(�&(1686�'$7$

$�/DQG�8VH�&HQVXV��/8&��LV�FRQGXFWHG�DQQXDOO\�LQ�WKH�YLFLQLW\�RI�WKH�'DYLV�%HVVH�VLWH���7KLV�
FHQVXV�IXOILOOV�WZR�PDLQ�SXUSRVHV������PHHW�UHTXLUHPHQWV�RI�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�
0RQLWRULQJ�3URJUDP��DV�UHTXLUHG�E\����&)5�����$SSHQGL[�,��6HFWLRQ�,9�%����IRU�LGHQWLI\LQJ�
FRQWUROOLQJ�ORFDWLRQ�SDWKZD\�IRU�GRVH�DVVHVVPHQW�RI�2'&0�6HFWLRQ��������DQG����SURYLGH�GDWD�
RQ�DFWXDO�H[SRVXUH�SDWKZD\V�IRU�DVVHVVLQJ�UHDOLVWLF�GRVHV�WR�0(0%(56�2)�7+(�38%/,&��

��� /$1'�86(�&(1686�5(48,5(0(176�

$�ODQG�XVH�FHQVXV�VKDOO�EH�FRQGXFWHG�GXULQJ�WKH�JURZLQJ�VHDVRQ�DW�OHDVW�RQFH�SHU�WZHOYH�
PRQWKV�XVLQJ�WKDW�LQIRUPDWLRQ�WKDW�ZLOO�SURYLGH�WKH�EHVW�UHVXOWV��VXFK�DV�E\�D�GRRU�WR�GRRU�
VXUYH\��DHULDO�VXUYH\��RU�E\�FRQVXOWLQJ�ORFDO�DJULFXOWXUDO�DXWKRULWLHV���7KH�/DQG�8VH�&HQVXV�
VKDOO�LGHQWLI\�ZLWKLQ�D�GLVWDQFH�RI���NP����PLOHV��WKH�ORFDWLRQ��LQ�HDFK�RI�WKH����PHWHRURORJLFDO�
VHFWRUV��RI�WKH�QHDUHVW�PLON�DQLPDO��WKH�QHDUHVW�UHVLGHQFH�DQG�WKH�QHDUHVW�JDUGHQ�RI�JUHDWHU�WKDQ�
���P� �����IW���SURGXFLQJ�EURDG�OHDI�YHJHWDWLRQ���7KLV�UHTXLUHPHQW�LV�SURYLGHG�WR�HQVXUH�WKDW�
FKDQJHV�LQ�WKH�XVH�RI�815(675,&7('�$5($6�DUH�LGHQWLILHG�DQG�WKDW�PRGLILFDWLRQV�WR�WKH�
PRQLWRULQJ�SURJUDP�DUH�PDGH�LI�UHTXLUHG�E\�WKH�UHVXOWV�RI�WKLV�FHQVXV���7KLV�FHQVXV�VDWLVILHV�
WKH�UHTXLUHPHQWV�RI�6HFWLRQ�,9�%���RI�$SSHQGL[�,�WR����&)5�3DUW������5HVWULFWLQJ�WKH�FHQVXV�WR�
JDUGHQV�RI�JUHDWHU�WKDQ����P� �����IW���SURYLGHV�DVVXUDQFH�WKDW�VLJQLILFDQW�H[SRVXUH�SDWKZD\V�
YLD�OHDI\�YHJHWDEOHV�ZLOO�EH�LGHQWLILHG�DQG�PRQLWRUHG���$�JDUGHQ�RI�WKLV�VL]H�LV�WKH�PLQLPXP�
UHTXLUHG�WR�SURGXFH�WKH�TXDQWLW\�����NJ�\HDU��RI�OHDI\�YHJHWDEOHV�DVVXPHG�LQ�5HJXODWRU\�*XLGH�
������IRU�FRQVXPSWLRQ�E\�D�FKLOG���7R�GHWHUPLQH�WKLV�PLQLPXP�JDUGHQ�VL]H��WKH�IROORZLQJ�
DVVXPSWLRQV�ZHUH�PDGH�����������RI�WKH�JDUGHQ�ZDV�XVHG�IRU�JURZLQJ�EURDG�OHDI�YHJHWDWLRQ�
�L�H���VLPLODU�WR�OHWWXFH�DQG�FDEEDJH���DQG�����D�YHJHWDWLRQ�\LHOG�RI���NJ�P���

7KH�GDWD�IURP�WKH�/DQG�8VH�&HQVXV�LV�XVHG�IRU�XSGDWLQJ�WKH�ORFDWLRQ�SDWKZD\�IRU GRVH�
DVVHVVPHQW�DQG�IRU�XSGDWLQJ�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�0RQLWRULQJ�3URJUDP���7KH�
UHVXOWV�RI�WKH�/DQG�8VH�&HQVXV�VKDOO�EH�LQFOXGHG�LQ�WKH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�
2SHUDWLQJ�5HSRUW�SXUVXDQW�WR�6HFWLRQ�����

:LWK�D�/DQG�8VH�&HQVXV�LGHQWLI\LQJ�D�ORFDWLRQ�V��WKDW�\LHOGV�D�FDOFXODWHG�GRVH�RU�GRVH�
FRPPLWPHQW�JUHDWHU�WKDQ�WKH�YDOXHV�FXUUHQWO\�EHLQJ�FDOFXODWHG�LQ�6HFWLRQV��������LGHQWLI\�WKH�
QHZ�ORFDWLRQV�V��LQ�WKH�QH[W�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW��SXUVXDQW�WR�6HFWLRQ������
:LWK�D�/DQG�8VH�&HQVXV�LGHQWLI\LQJ�D�ORFDWLRQV�V��WKDW�\LHOGV�D�FDOFXODWHG�GRVH�RU�GRVH�
FRPPLWPHQW��YLD�WKH�VDPH�H[SRVXUH�SDWKZD\�����SHUFHQW�JUHDWHU�WKDQ�WKDW�DW�D�ORFDWLRQ�IURP�
ZKLFK�VDPSOHV�DUH�FXUUHQWO\�EHLQJ�REWDLQHG�LQ�DFFRUGDQFH�ZLWK�6HFWLRQ������DGG�WKH�QHZ�
ORFDWLRQV�V��LI�SUDFWLFDO��DQG�UHDGLO\�REWDLQDEOH��WR�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�0RQLWRULQJ�
3URJUDP�ZLWKLQ����GD\V���7KH�VDPSOLQJ�ORFDWLRQV�V���H[FOXGLQJ�WKH�FRQWURO�VWDWLRQ�ORFDWLRQ��
KDYLQJ�D�ORZHU�FDOFXODWHG�GRVH�RU�GRVH�FRPPLWPHQW�V���YLD�WKH�VDPH�H[SRVXUH�SDWKZD\��PD\�
EH�GHOHWHG�IURP�WKLV�PRQLWRULQJ�SURJUDP���,GHQWLI\�WKH�QHZ�ORFDWLRQ�V��LQ�WKH�QH[W�5DGLRDFWLYH�
(IIOXHQW�5HOHDVH�5HSRUW�DQG�DOVR�LQFOXGH�LQ�WKH�UHSRUW�D�UHYLVHG�ILJXUH�V��DQG�WDEOH�IRU�WKH�
2'&0�UHIOHFWLQJ�WKH�QHZ�ORFDWLRQ�V��

7KH�IROORZLQJ�JXLGHOLQHV�VKDOO�EH�XVHG�IRU�DVVHVVLQJ�WKH�UHVXOWV�IURP�WKH�/DQG�8VH�&HQVXV�WR�
HQVXUH�FRPSOLDQFH�ZLWK�WKLV�6HFWLRQ�



��� 5HYLVLRQ���
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����� 'DWD�&RPSLODWLRQ

$� /RFDWLRQV�DQG�SDWKZD\V�RI�H[SRVXUH�DV�LGHQWLILHG�E\�WKH�/DQG�8VH�&HQVXV�ZLOO�EH�
FRPSLOHG�IRU�FRPSDULVRQ�ZLWK�WKH�FXUUHQW�ORFDWLRQV�DV�SUHVHQWHG�LQ�7DEOH�����

%� &KDQJHV�IURP�WKH�SUHYLRXV�\HDU
V�FHQVXV�ZLOO�EH�LGHQWLILHG���$OVR��DQ\�
ORFDWLRQ�SDWKZD\�QRW�FXUUHQWO\�LQFOXGHG�LQ�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�
0RQLWRULQJ�3URJUDP��7DEOH������ZLOO�EH�LGHQWLILHG���

&� +LVWRULFDO��DQQXDO�DYHUDJH�PHWHRURORJLFDO�GLVSHUVLRQ�SDUDPHWHUV�� �4��'�4��IRU�DQ\�
QHZ�ORFDWLRQ��L�H���ORFDWLRQ�QRW�SUHYLRXVO\�LGHQWLILHG�DQG�RU�HYDOXDWHG��ZLOO�EH�
GHWHUPLQHG���$OO�ORFDWLRQV�VKRXOG�EH�HYDOXDWHG�DJDLQVW�WKH�VDPH�KLVWRULFDO�
PHWHRURORJLFDO�GDWD�VHW�

����� 5HODWLYH�'RVH�6LJQLILFDQFH

$� )RU�DOO�QHZ�ORFDWLRQV��WKH�UHODWLYH�GRVH�VLJQLILFDQFH�ZLOO�EH�GHWHUPLQHG�E\�DSSOLFDEOH�
SDWKZD\V�RI�H[SRVXUH�

%� 5HODWLYH�GRVH�FDOFXODWLRQV�VKRXOG�EH�EDVHG�RQ�D�JHQHULF�UDGLRQXFOLGH�GLVWULEXWLRQ��H�J���
'DYLV�%HVVH�86$5�JDVHRXV�HIIOXHQW�VRXUFH�WHUP�RU�SDVW�\HDU�DFWXDO�HIIOXHQWV����$Q�
,�����VRXUFH�WHUP�GRVH�PD\�EH�XVHG�IRU�DVVHVVPHQW�RI�WKH�PD[LPXP�RUJDQ�LQJHVWLRQ�
SDWKZD\�GRVH�EHFDXVH�RI�LWV�RYHUZKHOPLQJ�FRQWULEXWLRQ�WR�WKH�WRWDO�GRVH�UHODWLYH�WR�WKH�
RWKHU�SDUWLFXODWHV�

&� 7KH�SDWKZD\�GRVH�HTXDWLRQV�RI�WKH�2'&0�VKRXOG�EH�XVHG�

����� 'DWD�(YDOXDWLRQ

$� 7KH�FRQWUROOLQJ�ORFDWLRQ�XVHG�LQ�WKH�2'&0�7DEOH�����ZLOO�EH�YHULILHG���,I�DQ\�
ORFDWLRQ�SDWKZD\�V��LV�LGHQWLILHG�ZLWK�D�KLJKHU�UHODWLYH�GRVH��WKLV�ORFDWLRQ�SDWKZD\�V��
VKRXOG�UHSODFH�WKH�SUHYLRXVO\�LGHQWLILHG�FRQWUROOLQJ�ORFDWLRQ�SDWKZD\�LQ�7DEOH ������,I�
WKH�SUHYLRXVO\�LGHQWLILHG�FRQWUROOLQJ�SDWKZD\�LV�QR�ORQJHU�SUHVHQW��WKH�FXUUHQW�
FRQWUROOLQJ�ORFDWLRQ�SDWKZD\�VKRXOG�EH�GHWHUPLQHG�

%� $Q\�FKDQJHV�LQ�HLWKHU�WKH�FRQWUROOLQJ�ORFDWLRQ�SDWKZD\�V��RI�WKH�2'&0�GRVH�
FDOFXODWLRQV��6HFWLRQ�����DQG�7DEOH������RU�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�
0RQLWRULQJ�3URJUDP��2'&0�6HFWLRQ�����DQG�7DEOH������VKDOO�EH�UHSRUWHG�WR�15&�LQ�
DFFRUGDQFH�ZLWK�2'&0�6HFWLRQ�����DQG�����
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��� /$1'�86(�&(1686�72�6833257�5($/,67,&�'26(�$66(660(17

7KH�/DQG�8VH�&HQVXV��/8&��SURYLGHV�GDWD�QHHGHG�WR�VXSSRUW�WKH�VSHFLDO�GRVH�DQDO\VHV�RI�
6HFWLRQ�������$FWLYLWLHV�LQVLGH�WKH�815(675,&7('�$5($�%281'$5<�VKRXOG�EH�
SHULRGLFDOO\�UHYLHZHG�IRU�GRVH�DVVHVVPHQW�DV�UHTXLUHG�E\�6HFWLRQ�������$VVHVVPHQW�RI�UHDOLVWLF�
GRVHV�WR�0(0%(56�2)�7+(�38%/,&�LV�UHTXLUHG�E\�6HFWLRQ�����IRU�GHPRQVWUDWLQJ�
FRPSOLDQFH�ZLWK�WKH�(3$�(QYLURQPHQWDO�'RVH�6WDQGDUG�����&)5������6HFWLRQ������

(YHQ�WKRXJK�QRW�D�SDUW�RI�WKH�/8&��WR�VXSSRUW�WKHVH�GRVH�DVVHVVPHQWV��DUHDV�ZLWKLQ�WKH�
815(675,&7('�$5($�%281'$5<�WKDW�DUH�DFFHVVLEOH�WR�WKH�SXEOLF��DQG��E��XVH�RI�/DNH�
(ULH�ZDWHU�RQ�DQG�QHDU�WKH�VLWH�DUH�HYDOXDWHG���7KH�VFRSH�RI�WKH�HYDOXDWLRQ�LQFOXGHV�WKH�
IROORZLQJ�

� $VVHVVPHQW�RI�DUHDV�RQVLWH�WKDW�DUH�DFFHVVLEOH�WR�0(0%(56�2)�7+(�38%/,&���
3DUWLFXODU�DWWHQWLRQ�VKRXOG�EH�JLYHQ WR�DVVHVVLQJ�H[SRVXUH�WLPHV�IRU�YLVLWV�WR�WKH�
'DYLV�%HVVH�$GPLQLVWUDWLRQ�%XLOGLQJ�DQG�:HOOQHVV�&HQWHU���'DWD�VKRXOG�EH�XVHG�IRU�
XSGDWLQJ�7DEOH�����

� 'DWD�RQ�/DNH�(ULH�XVH�VKRXOG�EH�REWDLQHG�IURP�ORFDO�DQG�VWDWH�RIILFLDOV���5HDVRQDEOH�
HIIRUWV�VKDOO�EH�PDGH�WR�LGHQWLI\�LQGLYLGXDO�LUULJDWLRQ�DQG�SRWDEOH�ZDWHU�XVHUV��DQG�
LQGXVWULDO�DQG�FRPPHUFLDO�ZDWHU�XVHUV�ZKRVH�VRXUFH�LV�/DNH�(ULH���7KLV�GDWD�LV�XVHG�WR�
YHULI\�WKH�SDWKZD\V�RI�H[SRVXUH�XVHG�LQ�6HFWLRQ�����
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7KH�5DGLRORJLFDO�(QYLURQPHQWDO�0RQLWRULQJ�3URJUDP��5(03��SURYLGHV�PHDVXUHPHQWV�RI�
UDGLDWLRQ�DQG�RI�UDGLRDFWLYH�PDWHULDOV�LQ�WKRVH�H[SRVXUH�SDWKZD\V�DQG�IRU�WKRVH�UDGLRQXFOLGHV�
ZKLFK�OHDG�WR�WKH�KLJKHU�SRWHQWLDO�UDGLDWLRQ�H[SRVXUHV�RI�LQGLYLGXDOV�UHVXOWLQJ�IURP�WKH�VWDWLRQ�
RSHUDWLRQV���7KH�VDPSOLQJ�DQG DQDO\VLV�SURJUDP�GHVFULEHG�LQ�WKLV�6HFWLRQ�ZDV�GHYHORSHG�WR�
SURYLGH�UHSUHVHQWDWLYH�PHDVXUHPHQWV�RI�UDGLDWLRQ�DQG�UDGLRDFWLYH�PDWHULDOV�UHVXOWLQJ�IURP�
VWDWLRQ�RSHUDWLRQ�LQ�WKH�SULQFLSDO�SDWKZD\V�RI�H[SRVXUH�RI�0(0%(56�2)�7+(�38%/,&���
7KLV�PRQLWRULQJ�SURJUDP�LPSOHPHQWV�6HFWLRQV�,9�%���RI�$SSHQGL[�,�WR����&)5�3DUW����DQG�
WKHUHE\�VXSSOHPHQWV�WKH�UDGLRORJLFDO�HIIOXHQW�FRQWUROV�E\�YHULI\LQJ�WKDW�WKH�PHDVXUDEOH�
FRQFHQWUDWLRQV�RI�UDGLRDFWLYH�PDWHULDOV�DQG�OHYHOV�RI�UDGLDWLRQ�DUH�QRW�KLJKHU�WKDQ�H[SHFWHG�RQ�
WKH�EDVLV�RI�WKH�HIIOXHQW�PHDVXUHPHQWV�DQG�WKH�PRGHOLQJ�RI�WKH�HQYLURQPHQWDO�H[SRVXUH�
SDWKZD\V���*XLGDQFH�IRU�WKH�GHYHORSPHQW�RI�WKLV�PRQLWRULQJ�SURJUDP�LV�SURYLGHG�E\�WKH�
5DGLRORJLFDO�$VVHVVPHQW�%UDQFK�7HFKQLFDO�3RVLWLRQ�RQ�(QYLURQPHQWDO�0RQLWRULQJ�

��� 352*5$0 '(6&5,37,21

����� *HQHUDO

7KH�5(03�VKDOO�EH�FRQGXFWHG�DV�VSHFLILHG�LQ�7DEOH�������7KLV�WDEOH�GHVFULEHV�WKH�PLQLPXP�
HQYLURQPHQWDO�PHGLD�WR�EH�VDPSOHG��WKH�VDPSOH�FROOHFWLRQ�IUHTXHQFLHV��WKH�QXPEHU�RI�
UHSUHVHQWDWLYH�VDPSOHV�UHTXLUHG��WKH�FKDUDFWHULVWLFV RI�WKH�VDPSOLQJ�ORFDWLRQV��DQG�WKH�W\SH�DQG�
IUHTXHQF\�RI�VDPSOH�DQDO\VLV���7DEOH�����SURYLGHV�D�GHWDLOHG�OLVWLQJ�RI�WKH�VDPSOH�ORFDWLRQV�IRU�
'DYLV�%HVVH�ZKLFK�VDWLVI\�WKH�UHTXLUHPHQWV�RI�7DEOH�������7KH�'DYLV�%HVVH�SURJUDP�LQFOXGHV�
UHGXQGDQW VDPSOH�ORFDWLRQV�WR�PLQLPL]H�WKH�RFFXUUHQFH�RI�PLVVHG�VDPSOHV���0DSV�IRU�HDFK�VLWH�
OLVWHG�LQ�7DEOH�����DUH�FRQWDLQHG�LQ�$SSHQGL[�&���7KH�VSHFLILF�ORFDWLRQV�XVHG�WR�VDWLVI\�WKH�
UHTXLUHPHQWV�RI�7DEOH�����PD\�EH�FKDQJHG�DV�GHHPHG�DSSURSULDWH�E\�WKH�0DQDJHU ± 6LWH�
&KHPLVWU\���7KH�FKDQJHV�VKDOO�EH�UHSRUWHG�LQ�WKH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�
2SHUDWLQJ�5HSRUW�DQG�WKH�5DGLRORJLFDO�(IIOXHQW�5HOHDVH�5HSRUW�DV�UHTXLUHG�E\�6HFWLRQV ����
DQG������UHVSHFWLYHO\���,I�WKH�FKDQJHV�DUH�WR�EH�SHUPDQHQW��7DEOH�����DQG�$SSHQGL[�&�VKDOO�EH�
XSGDWHG�

1RWH���)RU�WKH�SXUSRVH�RI�LPSOHPHQWLQJ�6HFWLRQ������VDPSOLQJ�ORFDWLRQV�ZLOO�EH�PRGLILHG��WR�
UHIOHFW�WKH�ILQGLQJV�RI�WKH�/DQG�8VH�&HQVXV�DV�GHVFULEHG�LQ�2'&0�6HFWLRQ�����

����� 3URJUDP�'HYLDWLRQV

:LWK�WKH�PLQLPXP�5(03�VDPSOHV�QRW�FROOHFWHG DQG�DQDO\]HG�DV�VSHFLILHG�LQ�7DEOH������
SUHSDUH�DQG�VXEPLW�WR�WKH�&RPPLVVLRQ��LQ�WKH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�
5HSRUW�UHTXLUHG�E\�6HFWLRQ������D�GHVFULSWLRQ�RI�WKH�UHDVRQV�IRU�QRW�FRQGXFWLQJ�WKH�SURJUDP�DV�
UHTXLUHG�DQG�SODQV�IRU�SUHYHQWLQJ�D�UHFXUUHQFH�

����� 8QDYDLODELOLW\�RI�0LON�RU�%URDG�/HDI�9HJHWDWLRQ�6DPSOHV

:LWK�PLON�RU�IUHVK�OHDI\�YHJHWDEOH�VDPSOHV�XQDYDLODEOH�IURP�RQH�RU�PRUH�RI�WKH�VDPSOH�
ORFDWLRQV�UHTXLUHG�E\�7DEOH������LGHQWLI\�ORFDWLRQV�IRU�REWDLQLQJ�UHSODFHPHQW�VDPSOHV�DQG�LI�
SUDFWLFDO�DGG�WKHP�WR�WKH�5(03�ZLWKLQ����GD\V���7KH�ORFDWLRQV�IURP�ZKLFK�VDPSOHV�ZHUH�
XQDYDLODEOH�PD\�WKHQ�EH�GHOHWHG�IURP�WKH�PRQLWRULQJ�SURJUDP���,Q�OLHX�RI�D�/LFHQVHH�(YHQW�
5HSRUW�DQG�SXUVXDQW�WR�6HFWLRQ������LGHQWLI\�WKH�FDXVH�RI�WKH�XQDYDLODELOLW\�RI�VDPSOHV�DQG�
LGHQWLI\�DQG�WKH�QHZ�ORFDWLRQV�V��IRU�REWDLQLQJ�UHSODFHPHQW�VDPSOHV�LQ�WKH�QH[W�5DGLRORJLFDO�
(IIOXHQW�5HOHDVH�5HSRUW�DQG�DOVR�LQFOXGH�LQ�WKH�UHSRUW�D�UHYLVHG�ILJXUH�V��DQG�WDEOH�IRU�WKH�
2'&0�UHIOHFWLQJ�WKH�QHZ�ORFDWLRQV�V��



��� 5HYLVLRQ���
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����� 6HDVRQDO�8QDYDLODELOLW\��(TXLSPHQW�0DOIXQFWLRQV��6DIHW\�&RQFHUQV

:LWK�VSHFLPHQV�XQREWDLQDEOH�GXH�WR�KD]DUGRXV�FRQGLWLRQV��VHDVRQDO�XQDYDLODELOLW\��
PDOIXQFWLRQ�RI�DXWRPDWLF�VDPSOLQJ�HTXLSPHQW�DQG�RWKHU�OHJLWLPDWH�UHDVRQV��HYHU\�HIIRUW�ZLOO�
EH�PDGH�WR�FRPSOHWH�FRUUHFWLYH�DFWLRQ�SULRU�WR�WKH�HQG�RI�WKH�QH[W�VDPSOLQJ�SHULRG���$OO�
GHYLDWLRQV�IURP�WKH�VDPSOLQJ�VFKHGXOH�ZLOO�EH�GRFXPHQWHG�LQ�WKH�$QQXDO�5DGLRORJLFDO�
(QYLURQPHQWDO�2SHUDWLQJ�UHSRUW�SXUVXDQW�WR�6HFWLRQ�����

����� 6DPSOH�$QDO\VLV

5(03�VDPSOHV�VKDOO�EH�DQDO\]HG�SXUVXDQW�WR�WKH�UHTXLUHPHQWV�RI�7DEOH�����DQG�WKH�GHWHFWLRQ�
FDSDELOLWLHV�UHTXLUHG�E\�7DEOH�������&XPXODWLYH�SRWHQWLDO�GRVH�FRQWULEXWLRQV�IRU�WKH�FXUUHQW�
FDOHQGDU�\HDU�IURP�UDGLRQXFOLGHV�GHWHFWHG�LQ�HQYLURQPHQWDO�VDPSOHV�VKDOO�EH�GHWHUPLQHG�LQ�
DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG�SDUDPHWHUV�LQ�WKLV�2'&0�

��� 5(3257,1*�/(9(/6

����� *HQHUDO

7KH�UHSRUWLQJ�OHYHOV�DUH�EDVHG�RQ�WKH�GHVLJQ�REMHFWLYH�GRVHV�RI����&)5�����$SSHQGL[�,��L�H���
OHYHOV�RI�UDGLRDFWLYH�PDWHULDO�LQ�WKH�VDPSOLQJ�PHGLD�FRUUHVSRQGLQJ�WR�SRWHQWLDO�DQQXDO�GRVHV�RI�
��PUHP��WRWDO�ERG\�RU����PUHP��PD[LPXP�RUJDQ�IURP�OLTXLG�SDWKZD\V��RU���PUHP��WRWDO�ERG\��
RU����PUHP��PD[LPXP�RUJDQ�IRU�JDVHRXV�HIIOXHQW�SDWKZD\V�� WKH�DQQXDO�OLPLWV�RI�6HFWLRQV�
�������������DQG����������7KHVH�SRWHQWLDO�GRVHV�DUH�PRGHOHG�RQ�WKH�PD[LPXP�H[SRVXUH�RU�
FRQVXPSWLRQ�UDWHV�RI�15&�5HJXODWRU\�*XLGH�������

7KH�HYDOXDWLRQ�RI�SRWHQWLDO�GRVHV�VKRXOG�EH�EDVHG�VROHO\�RQ�UDGLRDFWLYH�PDWHULDO�UHVXOWLQJ�IURP�
SODQW�RSHUDWLRQ�

����� ([FHHGDQFH�RI�5HSRUWLQJ�/HYHOV

:LWK�WKH�OHYHO�RI�UDGLRDFWLYLW\�DV�WKH�UHVXOW�RI�SODQW�HIIOXHQWV�LQ�DQ�HQYLURQPHQWDO�VDPSOLQJ�
PHGLXP�DW�D�VSHFLILHG�ORFDWLRQ�H[FHHGLQJ�WKH�UHSRUWLQJ�OHYHOV�RI�7DEOH�����ZKHQ�DYHUDJHG�
RYHU�DQ\�FDOHQGDU�TXDUWHU��SUHSDUH�DQG�VXEPLW�WR�WKH�&RPPLVVLRQ�ZLWKLQ����GD\V��SXUVXDQW�WR�
6HFWLRQ������D�/LFHQVHH�(YHQW�UHSRUW�WKDW�LGHQWLILHV�WKH�FDXVH�V��IRU�H[FHHGLQJ�WKH�OLPLW�V��DQG�
GHILQHV�WKH�FRUUHFWLYH�DFWLRQV�WR�EH�WDNHQ�WR�UHGXFH�UDGLRDFWLYH�HIIOXHQWV�VR�WKDW�WKH�SRWHQWLDO�
DQQXDO�GRVH�WR�0(0%(5�2)�7+(�38%/,&�LV�OHVV�WKDQ�WKH�FDOHQGDU�\HDU�OLPLWV�RI�6HFWLRQV�
�������������DQG��������:KHQ�PRUH�WKDQ�RQH�RI�WKH�UDGLRQXFOLGHV�LQ�7DEOH�����DUH�GHWHFWHG�LQ�
WKH�VDPSOLQJ�PHGLXP��WKLV�UHSRUW�VKDOO�EH�VXEPLWWHG�LI�

FRQFHQWUDWLRQ

UHSRUWLQJ OHYHO

FRQFHQWUDWLRQ

UHSRUWLQJ OHYHO

� �

� �

� �

� �
� � � � �

�

�

�

�
��

:KHQ�UDGLRQXFOLGHV�RWKHU�WKDQ�WKRVH�LQ�7DEOH�����DUH�GHWHFWHG�DQG�DUH�WKH�UHVXOW�RI�SODQW�
HIIOXHQWV��WKLV�UHSRUW�VKDOO�EH�VXEPLWWHG�LI�WKH�SRWHQWLDO�DQQXDO�GRVH�WR�D�0(0%(5�2)�7+(�
38%/,&�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�FDOHQGDU�\HDU�OLPLWV�RI�6HFWLRQV��������������DQG���������
7KH�PHWKRG�GHVFULEHG�LQ�6HFWLRQ�������PD\�EH�XVHG�IRU�DVVHVVLQJ�WKH�SRWHQWLDO�GRVH�DQG�
UHTXLUHG�UHSRUWLQJ�IRU�UDGLRQXFOLGHV�RWKHU�WKDQ�WKRVH�OLVWHG�LQ�7DEOH�����



��� 5HYLVLRQ���
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$�/LFHQVHH�(YHQW 5HSRUW�LV�QRW�UHTXLUHG�LI�WKH�PHDVXUHG�OHYHO�RI�UDGLRDFWLYLW\�ZDV�QRW�WKH�
UHVXOW�RI�SODQW�HIIOXHQWV��KRZHYHU��LQ�VXFK�DQ�HYHQW��WKH�FRQGLWLRQ�VKDOO�EH�UHSRUWHG�DQG�
GHVFULEHG�LQ�WKH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW�

��� ,17(5/$%25$725<�&203$5,621�352*5$0

$QDO\VHV�VKDOO�EH�SHUIRUPHG�RQ�UDGLRDFWLYH�PDWHULDOV�VXSSOLHG�DV�SDUW�RI�DQ�,QWHUODERUDWRU\�
&RPSDULVRQ�3URJUDP�WKDW�KDV�EHHQ�DSSURYHG�E\�WKH�&RPPLVVLRQ���7KH�UHTXLUHPHQW�IRU�
SDUWLFLSDWLQJ�LQ�DQ�DSSURYHG�,QWHUODERUDWRU\�&RPSDULVRQ�3URJUDP�LV�SURYLGHG�WR�HQVXUH�WKDW�
LQGHSHQGHQW�FKHFNV�RQ�WKH�SUHFLVLRQ�DQG�DFFXUDF\�RI�WKH�PHDVXUHPHQWV�RI�UDGLRDFWLYH�PDWHULDO�
LQ�HQYLURQPHQWDO�VDPSOH�PDWULFHV�DUH�SHUIRUPHG�DV�SDUW�RI�WKH�TXDOLW\�DVVXUDQFH�SURJUDP�IRU�
HQYLURQPHQWDO�PRQLWRULQJ�LQ�RUGHU�WR�GHPRQVWUDWH�WKDW�WKH�UHVXOWV�DUH�UHDVRQDEO\�YDOLG�IRU�WKH�
SXUSRVHV�RI�6HFWLRQ�,9�%���RI�$SSHQGL[�,�WR����&)5�3DUW����

$�VXPPDU\�RI�WKH�UHVXOWV�REWDLQHG�DV�SDUW�RI�WKH�UHTXLUHG�,QWHUODERUDWRU\�&RPSDULVRQ�3URJUDP�
VKDOO�EH�LQFOXGHG�LQ�WKH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW�SXUVXDQW�WR�
6HFWLRQ�������:LWK�DQDO\VHV�QRW�EHLQJ�SHUIRUPHG�DV�UHTXLUHG��UHSRUW�WKH�FRUUHFWLYH�DFWLRQV�
WDNHQ�WR�SUHYHQW�D�UHFXUUHQFH�WR�WKH�&RPPLVVLRQ�LQ�WKH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�
2SHUDWLQJ�5HSRUW�SXUVXDQW�WR�6HFWLRQ�����
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7DEOH����
5$',2/2*,&$/�(19,5210(17$/�021,725,1*�352*5$0

([SRVXUH�3DWKZD\�
DQG�RU�6DPSOH

0LQLPXP�1XPEHU�RI�5HSUHVHQWDWLYH�
6DPSOHV�DQG�6DPSOH�/RFDWLRQVD

&ROOHFWLRQ
)UHTXHQF\�

7\SH�DQG�)UHTXHQF\�
RI�$QDO\VLV

�� ',5(&7�5$',$7,21E

�7/'�

���URXWLQH�PRQLWRULQJ�VWDWLRQV�HLWKHU�
ZLWK�WZR�RU�PRUH�GRVLPHWHUV�RU�ZLWK�RQH�
LQVWUXPHQW�IRU�PHDVXULQJ DQG�UHFRUGLQJ�
GRVH�UDWH�FRQWLQXRXVO\��SODFHG�DV�
IROORZV�

4XDUWHUO\ *DPPD�GRVH�TXDUWHUO\

DQ�LQQHU�ULQJ�RI�VWDWLRQV��JHQHUDOO\�RQH�LQ�
HDFK��PHWHRURORJLFDO�VHFWRU�LQ��WKH�
JHQHUDO�DUHD�RI�WKH��815(675,&7('�
$5($�%281'$5<�

DQ�RXWHU�ULQJ�RI�VWDWLRQV���RQH�LQ�HDFK�
PHWHRURORJLFDO�VHFWRU�LQ�WKH���WR���NP��
UDQJH�IURP�WKH�VLWH���H[FOXGLQJ�WKH�
VHFWRUV�RYHU��/DNH�(ULH�

WKH�EDODQFH�RI�WKH�VWDWLRQV�WR�EH�SODFHG�LQ�
VSHFLDO��LQWHUHVW�DUHDV�VXFK�DV��SRSXODWLRQ�
FHQWHUV��QHDUE\��UHVLGHQFHV��VFKRROV��DQG�
LQ����RU�� DUHDV�WR�VHUYH�DV�FRQWURO�
VWDWLRQV�
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7DEOH������&RQWLQXHG�

5$',2/2*,&$/�(19,5210(17$/�021,725,1*�352*5$0

([SRVXUH�3DWKZD\�
DQG�RU�6DPSOH

0LQLPXP�1XPEHU�RI�5HSUHVHQWDWLYH�
6DPSOHV�DQG�6DPSOH�/RFDWLRQVD

&ROOHFWLRQ
)UHTXHQF\�

7\SH�DQG�)UHTXHQF\�
RI�$QDO\VLV

�� $,5%251(

5DGLRLRGLQH�DQG�3DUWLFXODWHV
�$,�$3�

6DPSOHV�IURP���ORFDWLRQV��SODFHG�DV�
IROORZV�

��VDPSOHV�IURP�FORVH�WR�WKH�
815(675,&7('�$5($�
%281'$5<��LQ�GLIIHUHQW�VHFWRUV��
JHQHUDOO\�IURP�DUHDV�RI�KLJKHU�FDOFXODWHG�
DQQXDO�DYHUDJH�JURXQGOHYHO�'�4�

&RQWLQXRXV�VDPSOHU�
RSHUDWLRQ�ZLWK�VDPSOH�
FROOHFWLRQ�ZHHNO\��RU�
PRUH�IUHTXHQW�LI�
UHTXLUHG�E\�GXVW�
ORDGLQJ�

5DGLRLRGLQH�&DQLVWHU���
,�����DQDO\VLV�ZHHNO\��
3DUWLFXODWH�6DPSOHU���
*URVV�EHWD�UDGLRDFWLYLW\�
DQDO\VLV�IROORZLQJ�ILOWHU�
FKDQJH�F *DPPD�LVRWRSLF�
DQDO\VLV�RI�FRPSRVLWH��E\�
ORFDWLRQ��TXDUWHUO\�

��VDPSOH�IURP�WKH�YLFLQLW\�RI�D�QHDUE\�
FRPPXQLW\��JHQHUDOO\ LQ�WKH�DUHD�RI�
KLJKHU�FDOFXODWHG�DQQXDO�DYHUDJH�
JURXQGOHYHO�'�4�

��VDPSOH�IURP�D�FRQWURO�ORFDWLRQ��������
NP�IURP�WKH�VLWH�

�� :$7(5%251(

D� 6XUIDFH��XQWUHDWHG�ZDWHU�
�6:8�

��VDPSOHV :HHNO\�FRPSRVLWH�
VDPSOH��,QGLFDWRU�
ORFDWLRQ�VKRXOG�EH�D�
FRPSRVLWH�

7ULWLXP�DQG�JDPPD�
LVRWRSLFG DQDO\VLV�RI�
FRPSRVLWH�VDPSOH�
PRQWKO\�

E� *URXQG
�::�

6DPSOH�IURP�RQH�VRXUFH�RQO\�LI�OLNHO\�WR�
EH�DIIHFWHGH

4XDUWHUO\ *DPPD�LVRWRSLFG DQG�
WULWLXP�DQDO\VLV�TXDUWHUO\�

127(� $�QHDUE\�FRPPXQLW\�PD\�EH�FRQVLGHUHG�DV�D�ODUJH�JURXS�RI�UHVLGHQFHV�LQ�D�FORVH�SUR[LPLW\�WR�WKH�3ODQW�
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7DEOH������&RQWLQXHG�
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([SRVXUH�3DWKZD\�
DQG�RU�6DPSOH

0LQLPXP�1XPEHU�RI�5HSUHVHQWDWLYH�
6DPSOHV�DQG�6DPSOH�/RFDWLRQVD

&ROOHFWLRQ
)UHTXHQF\�

7\SH�DQG�)UHTXHQF\�
RI�$QDO\VLV

F� 'ULQNLQJ��7UHDWHG�
ZDWHU�
�6:7�

��VDPSOH�IURP�WKH�QHDUHVW�VRXUFH�

��VDPSOH�IURP�D�FRQWURO�ORFDWLRQ�

:HHNO\�FRPSRVLWH�
VDPSOH�

*URVV�EHWD�RQ�PRQWKO\�
FRPSRVLWH���7ULWLXP�DQG�
JDPPD�LVRWRSLF�DQDO\VLV�RQ�
TXDUWHUO\�FRPSRVLWH���,�����
DQDO\VLV�RQ�HDFK�FRPSRVLWH�
ZKHQ�WKH�GRVH�FDOFXODWHG�
IRU�WKH�FRQVXPSWLRQ�RI�WKH�
ZDWHU�LV�JUHDWHU�WKDQ�
� PUHP�SHU�\HDU�

G� 6HGLPHQW�IURP�
6KRUHOLQH �6('�

��VDPSOH�IURP�DUHD�ZLWK�H[LVWLQJ�RU�
SRWHQWLDO�UHFUHDWLRQDO�YDOXH�

6HPLDQQXDOO\ *DPPD�LVRWRSLF�DQDO\]HG�
VHPL�DQQXDOO\�

�� ,1*(67,21

D� 0LON
�0,/�

,I�DYDLODEOH��VDPSOHV�IURP�DQLPDOV�XS�WR�
��ORFDWLRQV�ZLWKLQ���NP�GLVWDQFH�KDYLQJ�
WKH�KLJKHVW�GRVH�SRWHQWLDO�

6HPLPRQWKO\�ZKHQ�
DQLPDOV�DUH�RQ�SDVWXUH��
PRQWKO\�DW�RWKHU�WLPHV

*DPPD�LVRWRSLFG DQG�,�����
DQDO\VLV�VHPL� PRQWKO\�
ZKHQ�DQLPDOV�DUH�RQ�
SDVWXUH��PRQWKO\�DW�RWKHU�
WLPHV�

��VDPSOH�IURP�PLONLQJ�DQLPDOV�DW�D�
FRQWURO�ORFDWLRQ�������NP�GLVWDQW�DQG�
JHQHUDOO\�LQ�D�OHVV�SUHYDOHQW�ZLQG�
GLUHFWLRQ�

E� )LVK
�),6�

��VDPSOH�HDFK�RI���FRPPHUFLDOO\�DQG�RU�
UHFUHDWLRQDOO\�LPSRUWDQW�VSHFLHV�LQ�
YLFLQLW\�RI�VLWH�

��VDPSOH�LQ�VHDVRQ� *DPPD�LVRWRSLF�DQDO\VLV�
RQ�HGLEOH�SRUWLRQV�

��VDPSOH�RI�VDPH�VSHFLHV�LQ�DUHDV�QRW�
LQIOXHQFHG�E\�SODQW�GLVFKDUJH�
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7DEOH������&RQWLQXHG�
5$',2/2*,&$/�(19,5210(17$/�021,725,1*�352*5$0

([SRVXUH�3DWKZD\�
DQG�RU�6DPSOH

0LQLPXP�1XPEHU�RI�5HSUHVHQWDWLYH�
6DPSOHV�DQG�6DPSOH�/RFDWLRQVD

&ROOHFWLRQ
)UHTXHQF\�

7\SH�DQG�)UHTXHQF\�
RI�$QDO\VLV

F� )RRG�3URGXFWV��%URDG�
OHDI�YHJHWDWLRQ�
�%/9�

6DPSOHV�RI�XS�WR���GLIIHUHQW�NLQGV�RI�
EURDG�OHDI�YHJHWDWLRQ�JURZQ�LQ�WZR�
GLIIHUHQW�RIIVLWH�ORFDWLRQV�RI�KLJKHU�
SUHGLFWHG�DQQXDO�DYHUDJH�JURXQG�OHYHO�
'�4�LI�PLON�VDPSOLQJ�LV�QRW�SHUIRUPHG�

0RQWKO\�ZKHQ�
DYDLODEOH�

*DPPD�LVRWRSLFG DQG�
,�����DQDO\VLV�

��VDPSOH�RI�HDFK�RI�WKH�VLPLODU�EURDG�OHDI�
YHJHWDWLRQV�JURZQ�������NP�GLVWDQW�LQ�D�
OHVV�SUHYDOHQW�ZLQG�GLUHFWLRQ�LI�PLON�
VDPSOLQJ�LV�QRW�SHUIRUPHG�

0RQWKO\�ZKHQ�
DYDLODEOH�

*DPPD�LVRWRSLFG DQG�
,�����DQDO\VLV�



��� 5HYLVLRQ���
2'&0

7DEOH������&RQWLQXHG�

7$%/(�127$7,21

D6SHFLILF�SDUDPHWHUV�RI�GLVWDQFH�DQG�GLUHFWLRQ�VHFWRU�IURP�WKH�FHQWHUOLQH�RI�WKH�UHDFWRU��DQG�DGGLWLRQDO�
GHVFULSWLRQ��ZKHUH�SHUWLQHQW��DUH�SURYLGHG�IRU�HDFK�DQG�HYHU\�VDPSOH�ORFDWLRQ�LQ�7DEOH�������5HIHU�WR�
185(*��������3UHSDUDWLRQ�RI�5DGLRORJLFDO�(IIOXHQW�7HFKQLFDO�6SHFLILFDWLRQV�IRU�1XFOHDU�3RZHU�
3ODQWV���2FWREHU�������DQG�WR�5DGLRORJLFDO�$VVHVVPHQW�%UDQFK�7HFKQLFDO�3RVLWLRQ��5HYLVLRQ����
1RYHPEHU��������,W�LV�UHFRJQL]HG�WKDW��DW�WLPHV��LW�PD\�QRW�EH�SRVVLEOH�RU�SUDFWLFDEOH�WR�FRQWLQXH�WR�
REWDLQ�VDPSOHV�RI�WKH�PHGLD�RI�FKRLFH�DW�WKH�PRVW�GHVLUHG�ORFDWLRQ�RU�WLPH���,Q�WKHVH�LQVWDQFHV�VXLWDEOH�
DOWHUQDWLYH�PHGLD�DQG�ORFDWLRQV�PD\�EH�FKRVHQ�IRU�WKH�SDUWLFXODU�SDWKZD\�LQ�TXHVWLRQ�DQG�DSSURSULDWH�
VXEVWLWXWLRQV�PDGH�ZLWKLQ����GD\V�LQ�WKH�5DGLRORJLFDO�(QYLURQPHQWDO�0RQLWRULQJ�3URJUDP���,Q�OLHX�RI�
D�/LFHQVHH�(YHQW�5HSRUW�DQG�SXUVXDQW�WR�7HFKQLFDO�6SHFLILFDWLRQ������ DQG�6HFWLRQ������LGHQWLI\�WKH�
FDXVH�RI�WKH�XQDYDLODELOLW\�RI�VDPSOHV�IRU�WKDW�SDWKZD\�DQG�LGHQWLI\�WKH�QHZ�ORFDWLRQV�V��IRU�REWDLQLQJ�
UHSODFHPHQW�VDPSOHV�LQ�WKH�QH[W�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW���$OVR��LQFOXGH�LQ�WKH�UHSRUW�D�
UHYLVHG�ILJXUH�V��DQG WDEOH�IRU�WKH�2'&0�UHIOHFWLQJ�WKH�QHZ�ORFDWLRQ�V��

E2QH�RU�PRUH�LQVWUXPHQWV��VXFK�DV�D�SUHVVXUL]HG�LRQ�FKDPEHU��IRU�PHDVXULQJ�DQG�UHFRUGLQJ�GRVH�UDWH�
FRQWLQXRXVO\�PD\�EH�XVHG�LQ�SODFH�RI��RU�LQ�DGGLWLRQ�WR��LQWHJUDWLQJ�GRVLPHWHUV���)RU�WKH�SXUSRVHV�RI�
WKLV�WDEOH��D�WKHUPROXPLQHVFHQW�GRVLPHWHU��7/'��LV�FRQVLGHUHG�WR�EH�RQH�SKRVSKRU��WZR�RU�PRUH�
SKRVSKRUV�LQ�D�SDFNHW�DUH�FRQVLGHUHG�DV�WZR�RU�PRUH�GRVLPHWHUV���)LOP�EDGJHV�VKDOO�QRW�EH�XVHG�DV�
GRVLPHWHUV�IRU�PHDVXULQJ�GLUHFW�UDGLDWLRQ���7KH�QXPEHU�RI�GLUHFW�UDGLDWLRQ�PRQLWRULQJ�VWDWLRQV�PD\�EH�
UHGXFHG�DFFRUGLQJ�WR�JHRJUDSKLFDO�OLPLWDWLRQV��H�J���DW�DQ�RFHDQ�VLWH��VRPH�VHFWRUV�ZLOO�EH�RYHU�ZDWHU�VR�
WKDW�WKH�QXPEHU�RI�GRVLPHWHUV�PD\�EH�UHGXFHG�DFFRUGLQJO\���7KH�IUHTXHQF\�RI�DQDO\VLV�RU�UHDGRXW�IRU�
7/'�V\VWHPV�ZLOO�GHSHQG�XSRQ�WKH�FKDUDFWHULVWLFV�RI�WKH�VSHFLILF�V\VWHP�XVHG�DQG�VKRXOG�EH�VHOHFWHG�
WR�REWDLQ�RSWLPXP�GRVH�LQIRUPDWLRQ�ZLWK�PLQLPDO�IDGLQJ�

F$LUERUQH�SDUWLFXODWH�VDPSOH�ILOWHUV�VKDOO�EH�DQDO\]HG�IRU�JURVV�EHWD�UDGLRDFWLYLW\����KRXUV�RU�PRUH�DIWHU�
VDPSOLQJ�WR�DOORZ�IRU�UDGRQ�DQG�WKRURQ�GDXJKWHU�GHFD\���,I�JURVV�EHWD�DFWLYLW\�LQ�DLU�SDUWLFXODWH�VDPSOHV�
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G*DPPD�LVRWRSLF�DQDO\VLV�PHDQV�WKH�LGHQWLILFDWLRQ�DQG�TXDQWLILFDWLRQ�RI�JDPPD�HPLWWLQJ�UDGLRQXFOLGHV�
WKDW�PD\�EH�DWWULEXWDEOH�WR�WKH�HIIOXHQWV�IURP�WKH�IDFLOLW\�

H*URXQGZDWHU�VDPSOHV�VKDOO�EH�WDNHQ�ZKHQ�WKLV�VRXUFH�LV�WDSSHG�IRU�GULQNLQJ�RU�LUULJDWLRQ�SXUSRVHV�LQ�
DUHDV�ZKHUH�WKH�K\GUDXOLF�JUDGLHQW�RU�UHFKDUJH�SURSHUWLHV�DUH�VXLWDEOH�IRU�FRQWDPLQDWLRQ�
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D� 7KH�//'�LV�WKH�VPDOOHVW�FRQFHQWUDWLRQ�RI�UDGLRDFWLYH�PDWHULDO�LQ�D�VDPSOH�WKDW�ZLOO�EH�GHWHFWHG�
ZLWK�����SUREDELOLW\��ZLWK����SUREDELOLW\�RI�IDOVHO\�FRQFOXGLQJ�WKDW�D�EODQN�REVHUYDWLRQ�
UHSUHVHQWV�D��UHDO��VLJQDO��

)RU�D�SDUWLFXODU�PHDVXUHPHQW�V\VWHP��ZKLFK�PD\�LQFOXGH�UDGLRFKHPLFDO�VHSDUDWLRQ��

//'
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  �   H[S

ZKHUH�

//'�LV�WKH�ORZHU�OLPLW�RI�GHWHFWLRQ�DV�GHILQHG�DERYH��S&L�SHU�XQLW�PDVV�RU�YROXPH��

VE LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�EDFNJURXQG�FRXQWLQJ�UDWH�RU�RI�WKH�FRXQWLQJ�UDWH�RI�D�EODQN�
VDPSOH�DV�DSSURSULDWH��FRXQWV�SHU�PLQXWH��

(�LV�WKH�FRXQWLQJ�HIILFLHQF\��FRXQWV�SHU�WUDQVIRUPDWLRQ��

9�LV�WKH�VDPSOH�VL]H��LQ�XQLWV�RI�PDVV�RU�YROXPH��

�����LV�WKH�QXPEHU�RI�WUDQVIRUPDWLRQV�SHU�PLQXWH�SHU�SLFRFXULH�

<�LV�WKH�IUDFWLRQDO�UDGLRFKHPLFDO�\LHOG��ZKHQ�DSSOLFDEOH��

LV�WKH�UDGLRDFWLYH�GHFD\�FRQVWDQW�IRU�WKH�SDUWLFXODU�UDGLRQXFOLGH�

W�LV�WKH�HODSVHG�WLPH�EHWZHHQ�HQG�RI�WKH�VDPSOH�FROOHFWLRQ�SHULRG�DQG�WLPH�RI�FRXQWLQJ�

7\SLFDO�YDOXHV�RI�(��9��<�DQG� W�VKRXOG�EH�XVHG�LQ�WKH�FDOFXODWLRQV�

7KH�//'�LV�GHILQHG�DV�DQ�D SULRUL �EHIRUH�WKH�IDFW��OLPLW�UHSUHVHQWLQJ�WKH�FDSDELOLW\�RI�D�
PHDVXUHPHQW�V\VWHP�DQG�QRW�DV�D SRVWHULRUL �DIWHU�WKH�IDFW��OLPLW�IRU�D�SDUWLFXODU�PHDVXUHPHQW�
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SUHVHQFH�RI�LQWHUIHULQJ�QXFOLGHV��RU�XQFRQWUROODEOH�FLUFXPVWDQFHV�PD\�UHQGHU�WKHVH�//'V�
XQDFKLHYDEOH���,Q�VXFK�FDVHV��WKH�FRQWULEXWLQJ�IDFWRUV�ZLOO�EH�LGHQWLILHG�DQG�GHVFULEHG�LQ�WKH�
$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW�

)RU�PRUH�FRPSOHWH�GLVFXVVLRQ�RI�WKH�//'�DQG�RWKHU�GHWHFWLRQ�OLPLWV��VHH�WKH�IROORZLQJ�

��� +$6/�3URFHGXUHV�0DQXDO��+$6/���� �UHYLVHG�DQQXDOO\��

��� &XUULH��/��$����/LPLWV�IRU�4XDOLWDWLYH�'HWHFWLRQ�DQG�4XDQWLWDWLYH�
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5RXWLQH�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�UHSRUWV�FRYHULQJ�WKH�RSHUDWLRQ�RI�WKH�XQLW�
GXULQJ�WKH�SUHYLRXV�FDOHQGDU�\HDU�VKDOO�EH�VXEPLWWHG�E\ 0D\����RI�HDFK�\HDU�

7KH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW�VKDOO�LQFOXGH�VXPPDULHV��
LQWHUSUHWDWLRQV��DQG�DQ�DQDO\VLV�RI�WUHQGV�RI�WKH�UHVXOWV�RI�WKH�UDGLRORJLFDO�HQYLURQPHQWDO�
YHULILFDWLRQ DFWLYLWLHV�IRU�WKH�UHSRUW�SHULRG��LQFOXGLQJ�D�FRPSDULVRQ�ZLWK�WKH�SUHRSHUDWLRQDO�
VWXGLHV��ZLWK�RSHUDWLRQDO�FRQWUROV��DV�DSSURSULDWH��DQG�ZLWK�SUHYLRXV�HQYLURQPHQWDO�
VXUYHLOODQFH UHSRUWV�DQG�DQ�DVVHVVPHQW�RI�WKH�REVHUYHG�LPSDFWV�RI�WKH�SODQW�RSHUDWLRQ�RQ�WKH�
HQYLURQPHQW���7KH�UHSRUWV�VKDOO�DOVR�LQFOXGH�WKH�UHVXOWV�RI�ODQG�XVH�FHQVXVHV�DV�UHTXLUHG�LQ�
6HFWLRQ�����

7KH�$QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUWV�VKDOO�LQFOXGH�WKH�VXPPDUL]HG�DQG�
WDEXODWHG�UHVXOWV�RI�DQDO\VLV�RI�UDGLRORJLFDO�HQYLURQPHQWDO�VDPSOHV�DQG�RI�UDGLDWLRQ�
PHDVXUHPHQWV�WDNHQ�GXULQJ�WKH�SHULRG�SXUVXDQW�WR�WKH�ORFDWLRQV�VSHFLILHG�LQ�6HFWLRQV�����DQG�
$SSHQGL[�&�RI�WKLV�2'&0���,Q�WKH�HYHQW�WKDW�VRPH�UHVXOWV�DUH�QRW�DYDLODEOH�IRU�LQFOXVLRQ�ZLWK�
WKH�UHSRUW��WKH�UHSRUW�VKDOO�EH�VXEPLWWHG�QRWLQJ�DQG�H[SODLQLQJ�WKH�UHDVRQV�IRU�WKH�PLVVLQJ�
UHVXOWV���7KH�PLVVLQJ�GDWD VKDOO�EH�VXEPLWWHG�DV�VRRQ�DV�SRVVLEOH�LQ�D�VXSSOHPHQWDU\�UHSRUW�

7KH�UHSRUWV�VKDOO�DOVR�LQFOXGH�WKH�IROORZLQJ���D�VXPPDU\�GHVFULSWLRQ�RI�WKH�UDGLRORJLFDO�
HQYLURQPHQWDO�PRQLWRULQJ�SURJUDP��DW�OHDVW�WZR�OHJLEOH�PDSV�FRYHULQJ�DOO�VDPSOLQJ�ORFDWLRQV�
NH\HG�WR�D�WDEOH�JLYLQJ�GLVWDQFHV�DQG�GLUHFWLRQV�IURP�WKH�FHQWHUOLQH�RI�RQH�UHDFWRU��WKH�UHVXOWV�
RI�OLFHQVHH�SDUWLFLSDWLRQ�LQ�WKH�,QWHUODERUDWRU\�&RPSDULVRQ�3URJUDP��UHTXLUHG�E\�6HFWLRQ������
DQG�GLVFXVVLRQV�RI�DOO�DQDO\VHV�LQ�ZKLFK�WKH�//'�UHTXLUHG�E\�7DEOH�����ZDV�QRW�DFKLHYDEOH�
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5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUWV�FRYHULQJ�WKH�RSHUDWLRQ�RI�WKH�XQLW�GXULQJ�WKH�SUHYLRXV�
FDOHQGDU�\HDU VKDOO�EH�VXEPLWWHG�E\ 0D\����RI�HDFK�\HDU�

7KH�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUWV��5(55��VKDOO�LQFOXGH�D�VXPPDU\�RI�WKH�TXDQWLWLHV�
RI�UDGLRDFWLYH�OLTXLG�DQG�JDVHRXV�HIIOXHQWV�DQG�VROLG�ZDVWH�UHOHDVHG�IURP�WKH�XQLW�DV�RXWOLQHG�
LQ�5HJXODWRU\�*XLGH��������0HDVXULQJ��(YDOXDWLQJ��DQG�5HSRUWLQJ�5DGLRDFWLYLW\�LQ�6ROLG�
:DVWHV�DQG�5HOHDVHV�RI�5DGLRDFWLYH�0DWHULDOV�LQ�/LTXLG�DQG�*DVHRXV�(IIOXHQWV�IURP�
/LJKW�:DWHU�&RROHG�1XFOHDU�3RZHU�3ODQWV����5HYLVLRQ����-XQH�������ZLWK�GDWD�VXPPDUL]HG�RQ�
D�TXDUWHUO\�EDVLV�IROORZLQJ�WKH�IRUPDW�RI�$SSHQGL[�%�WKHUHRI�

7KH�5(55�VKDOO�LQFOXGH�DQ�DQQXDO�VXPPDU\�RI�KRXUO\�PHWHRURORJLFDO�GDWD�FROOHFWHG�RYHU�WKH�
SUHYLRXV�\HDU���7KLV�DQQXDO�VXPPDU\�PD\�EH�HLWKHU�LQ�WKH�IRUP�RI�DQ�KRXU�E\�KRXU�OLVWLQJ�RI�
ZLQG�VSHHG��ZLQG�GLUHFWLRQ��DWPRVSKHULF�VWDELOLW\��DQG�SUHFLSLWDWLRQ��LI�PHDVXUHG���RU�LQ�WKH�
IRUP�RI�MRLQW�IUHTXHQF\�GLVWULEXWLRQV�RI�ZLQG�VSHHG��ZLQG�GLUHFWLRQ��DQG�DWPRVSKHULF�VWDELOLW\���
7KLV�VDPH�UHSRUW�VKDOO�LQFOXGH�DQ�DVVHVVPHQW�RI�WKH�UDGLDWLRQ�GRVHV�GXH�WR�WKH�UDGLRDFWLYH�
OLTXLG�DQG�JDVHRXV�HIIOXHQWV�UHOHDVHG�IURP�WKH�XQLW�RU�VWDWLRQ�GXULQJ�WKH�SUHYLRXV�FDOHQGDU�
\HDU���7KLV�VDPH�UHSRUW�VKDOO�DOVR�LQFOXGH�DQ�DVVHVVPHQW�RI�WKH�UDGLDWLRQ�GRVHV�IURP�
UDGLRDFWLYH�OLTXLG�DQG�JDVHRXV�HIIOXHQWV�WR�0(0%(56�2)�7+(�38%/,&�GXH�WR�WKHLU�
DFWLYLWLHV�LQVLGH�WKH�815(675,&7('�$5($�%281'$5<�GXULQJ�WKH�UHSRUWLQJ�SHULRG���$OO�
DVVXPSWLRQV�XVHG�LQ�PDNLQJ�WKHVH�DVVHVVPHQWV��L�H���VSHFLILF�DFWLYLW\��H[SRVXUH�WLPH��DQG�
ORFDWLRQ��VKDOO�EH�LQFOXGHG�LQ�WKHVH�UHSRUWV���7KH�DVVHVVPHQW�RI�UDGLDWLRQ�GRVHV�VKDOO�EH�
SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�WKH�PHWKRGRORJ\�DQG�SDUDPHWHUV�LQ�WKLV�2'&0�
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7KH�5(55�VKDOO�DOVR�LQFOXGH�DQ�DVVHVVPHQW�RI�UDGLDWLRQ�GRVHV�WR�WKH�OLNHO\�PRVW�H[SRVHG�
0(0%(5�2)�7+(�38%/,&�IURP�UHDFWRU�UHOHDVHV�DQG�RWKHU�QHDUE\�XUDQLXP�IXHO�F\FOH�
VRXUFHV��LQFOXGLQJ�GRVHV�IURP�SULPDU\�HIIOXHQW�SDWKZD\V�DQG�GLUHFW�UDGLDWLRQ��IRU�WKH�SUHYLRXV�
FDOHQGDU�\HDU�WR�VKRZ�FRQIRUPDQFH�ZLWK����&)5�3DUW�������(QYLURQPHQWDO�5DGLDWLRQ�
3URWHFWLRQ�6WDQGDUGV�IRU�1XFOHDU�3RZHU�2SHUDWLRQ��

7KH�5(55�VKDOO�LQFOXGH�WKH�IROORZLQJ�LQIRUPDWLRQ�IRU�HDFK�FODVV�RI�VROLG�ZDVWH��DV�GHILQHG�E\�
���&)5�3DUW�����VKLSSHG�RIIVLWH�GXULQJ�WKH�UHSRUW�SHULRG�

D� FRQWDLQHU�YROXPH�

E� WRWDO�FXULH�TXDQWLW\��VSHFLI\�ZKHWKHU�GHWHUPLQHG�E\�PHDVXUHPHQW�RU�HVWLPDWH���

F� SULQFLSDO�UDGLRQXFOLGHV��VSHFLI\�ZKHWKHU�GHWHUPLQHG�E\�PHDVXUHPHQW�RU�HVWLPDWH��

G� VRXUFH�RI�ZDVWH�DQG�SURFHVVLQJ�HPSOR\HG��H�J���GHZDWHUHG�VSHQW�UHVLQ��FRPSUHVVHG�GU\�
ZDVWH��HYDSRUDWRU�ERWWRPV��

H� W\SH�RI�FRQWDLQHU��H�J���7\SH�$��7\SH����/DUJH�4XDQWLW\���DQG

I� VROLGLILFDWLRQ�DJHQW�RU�DEVRUEHQW��H�J���FHPHQW��XUHD�IRUPDOGHK\GH��

7KH�5(55�VKDOO�LQFOXGH�D�OLVW�DQG�GHVFULSWLRQ�RI�XQSODQQHG�UHOHDVHV�IURP�WKH�VLWH�WR�
815(675,&7('�$5($6�RI�UDGLRDFWLYH�PDWHULDOV�LQ�JDVHRXV�DQG�OLTXLG�HIIOXHQWV�PDGH�
GXULQJ�WKH�UHSRUWLQJ�SHULRG�

7KH�5(55�VKDOO�LQFOXGH�DQ\�FKDQJHV�PDGH�GXULQJ�WKH�UHSRUWLQJ�SHULRG�WR�WKH�352&(66�
&21752/�352*5$0��3&3��DQG�WR�WKH�2'&0��DV�ZHOO�DV�D�OLVWLQJ�RI�QHZ�ORFDWLRQV�IRU�
GRVH�FDOFXODWLRQV�DQG�SXUVXDQW�WR�6HFWLRQ�����

7KH�5(55�VKDOO�LQFOXGH�DQ\�UDGLRQXFOLGH�DFWLYLW\�OLPLWV�IRU�WKH�%:67�ZKLFK�KDYH�EHHQ�
H[FHHGHG�GXULQJ�WKH�UHSRUWLQJ�SHULRG��D�GHVFULSWLRQ�RI�WKH�HYHQW�OHDGLQJ�WR�WKH�OLPLW�EHLQJ�
H[FHHGHG�DQG�DFWLRQ�WDNHQ�WR�UHWXUQ�LW�WR�ZLWKLQ�WKH�OLPLWV���

��� /,&(16((�(9(17�5(32576

/LFHQVHH�(YHQW�5HSRUWV�VKDOO�EH�VXEPLWWHG�WR�WKH�8��6��1XFOHDU�5HJXODWRU\�&RPPLVVLRQ�
�15&��LQ�DFFRUGDQFH�ZLWK����&)5������ZLWKLQ�WKH�WLPH�SHULRG�VSHFLILHG�IRU�HDFK�UHSRUW���
7KHVH�UHSRUWV�VKDOO�EH�VXEPLWWHG�FRYHULQJ�WKH�DFWLYLWLHV�LGHQWLILHG�EHORZ�SXUVXDQW�WR�WKH�
UHTXLUHPHQWV�RI�WKH�DSSOLFDEOH�UHIHUHQFH�

D� GRVH�RU�GRVH�FRPPLWPHQW�H[FHHGHQFHV�WR�D�0(0%(5�2)�7+(�38%/,&�IURP�
UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG�HIIOXHQWV�UHOHDVHG�WR�815(675,&7('�$5($6�
�6HFWLRQ��������

E� WKH�GLVFKDUJH�RI�UDGLRDFWLYH�OLTXLG�ZDVWH�ZLWKRXW�WUHDWPHQW�DQG�LQ�H[FHVV�RI�WKH�OLPLWV�
LQ�6HFWLRQ���

F� WKH�FDOFXODWHG�DLU�GRVH�IURP�UDGLRDFWLYH�JDVHV�H[FHHGLQJ�WKH�OLPLWV�LQ�6HFWLRQ�������

G� WKH�FDOFXODWHG�GRVH�IURP�WKH�UHOHDVH�RI�LRGLQH������WULWLXP��DQG�UDGLRQXFOLGHV�LQ�
SDUWLFXODWH�IRUP�ZLWK�KDOI�OLYHV�JUHDWHU�WKDQ���GD\V��LQ�JDVHRXV�HIIOXHQWV�H[FHHGLQJ�WKH�
OLPLWV�RI�6HFWLRQ ������
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H� WKH�GLVFKDUJH�RI�UDGLRDFWLYH�JDVHRXV�ZDVWH�ZLWKRXW�WUHDWPHQW�DQG�LQ�H[FHVV�RI�WKH�
OLPLWV�LQ�6HFWLRQ�����

I� WKH�FDOFXODWHG�GRVHV�IURP�WKH�UHOHDVH�RI�UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG�RU�JDVHRXV�
HIIOXHQWV�H[FHHGLQJ�WKH�OLPLWV�RI�6HFWLRQ������DQG

J� WKH�OHYHO�RI�UDGLRDFWLYLW\�DV�WKH�UHVXOW�RI�SODQW�HIIOXHQWV�LQ�DQ�HQYLURQPHQWDO�VDPSOLQJ�
PHGLXP�H[FHHGLQJ�WKH�UHSRUWLQJ�OHYHOV�RI�7DEOH������6HFWLRQ��������

��� 0$-25�&+$1*(6�72�5$',2$&7,9(�/,48,'�$1'�*$6(286�:$67(�
75($70(17�6<67(06

/LFHQVHH�LQLWLDWHG�PDMRU�FKDQJHV�WR�WKH�UDGLRDFWLYH�ZDVWH�V\VWHPV��OLTXLG�DQG�JDVHRXV��

�� 6KDOO�EH�UHSRUWHG�WR�WKH�&RPPLVVLRQ�LQ�WKH�XSGDWH�WR�WKH�6DIHW\�$QDO\VLV�5HSRUW���7KH�
GLVFXVVLRQ�RI�HDFK�FKDQJH�VKDOO�FRQWDLQ�

D� D�VXPPDU\�RI�WKH�HYDOXDWLRQ�WKDW�OHG�WR�WKH�GHWHUPLQDWLRQ�WKDW�WKH�FKDQJH�
FRXOG�EH�PDGH�LQ�DFFRUGDQFH�ZLWK����&)5�3DUW�������

E� VXIILFLHQW�GHWDLOHG�LQIRUPDWLRQ�WR�WRWDOO\�VXSSRUW�WKH�UHDVRQ�IRU�WKH�FKDQJH�
ZLWKRXW�EHQHILW�RI�DGGLWLRQDO�RU�VXSSOHPHQWDO�LQIRUPDWLRQ�

F� D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�HTXLSPHQW��FRPSRQHQWV�DQG�SURFHVVHV�LQYROYHG�
DQG�WKH�LQWHUIDFHV�ZLWK�RWKHU�SODQW�V\VWHPV�

G� DQ�HYDOXDWLRQ�RI�WKH�FKDQJH�ZKLFK�VKRZV�WKH�SUHGLFWHG�UHOHDVHV�RI�UDGLRDFWLYH�
PDWHULDOV�LQ�OLTXLG�RU�JDVHRXV�HIIOXHQWV�DQG�RU�TXDQWLW\�RI�VROLG�ZDVWH�WKDW�
GLIIHU�IURP�WKRVH�SUHYLRXVO\�SUHGLFWHG�LQ�WKH�OLFHQVH�DSSOLFDWLRQ�DQG�
DPHQGPHQWV�WKHUHWR�

H� DQ�HYDOXDWLRQ�RI�WKH�FKDQJH�ZKLFK�VKRZV�WKH�H[SHFWHG�PD[LPXP�H[SRVXUHV�WR�
LQGLYLGXDOV�LQ�WKH�815(675,&7('�$5($�DQG�WKH�JHQHUDO�SRSXODWLRQ�WKDW�
GLIIHU�IURP�WKRVH�SUHYLRXVO\�HVWLPDWHG�LQ�WKH�OLFHQVH�DSSOLFDWLRQ�DQG�
DPHQGPHQWV�WKHUHWR�

I� D�FRPSDULVRQ�RI�WKH�SUHGLFWHG�UHOHDVHV�RI�UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG�DQG�
JDVHRXV�HIIOXHQWV�WR�WKH�DFWXDO�UHOHDVHV�IRU�WKH�SHULRG�SULRU�WR�ZKHQ�WKH�
FKDQJHV�DUH�WR�EH�PDGH�

J� DQ�HVWLPDWH�RI�WKH�H[SRVXUH�WR�SODQW�RSHUDWLQJ�SHUVRQQHO�DV�D�UHVXOW�RI�WKH�
FKDQJH��DQG

K� GRFXPHQWDWLRQ�RI�WKH�IDFW�WKDW�WKH�FKDQJH�ZDV�UHYLHZHG�DQG�IRXQG�DFFHSWDEOH�
E\�WKH�3ODQW�2SHUDWLRQV�5HYLHZ�&RPPLWWHH�

�� 6KDOO�EHFRPH�HIIHFWLYH�XSRQ�UHYLHZ�DQG�DFFHSWDQFH�E\�WKH�3ODQW�2SHUDWLRQV�5HYLHZ�
&RPPLWWHH�
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��� '(),1,7,216�

����� %$7&+�5(/($6(�� 7KH�GLVFKDUJH�RI�OLTXLG�ZDVWHV�RI�D�GLVFUHWH�YROXPH�

����� &20326,7(�6$03/(�� $�VDPSOH�LQ�ZKLFK�WKH�PHWKRG�RI�VDPSOLQJ�HPSOR\HG�UHVXOWV�LQ�D�
VSHFLPHQ�ZKLFK�LV�UHSUHVHQWDWLYH�RI�WKH�OLTXLGV�UHOHDVHG�

����� *$6(286�5$':$67(�75($70(17�6<67(0�� 7KH�*$6(286�5$':$67(�
75($70(17�6<67(0�LV�D�V\VWHP�WKDW�LV�GHVLJQHG�DQG�LQVWDOOHG�WR�UHGXFH�UDGLRDFWLYH�
JDVHRXV�HIIOXHQWV�E\�FROOHFWLQJ�SULPDU\�FRRODQW�V\VWHP�RII�JDVHV�DQG�SURYLGLQJ�IRU�GHFD\�IRU�
WKH�SXUSRVH�RI�UHGXFLQJ�WKH�WRWDO�UDGLRDFWLYLW\�SULRU�WR�UHOHDVH�WR�WKH�HQYLURQPHQW�

����� /2:(5�/,0,7�2)�'(7(&7,21��//'��� 7KH�//'�LV�WKH�VPDOOHVW�FRQFHQWUDWLRQ�RI�
UDGLRDFWLYH�PDWHULDO�LQ�D�VDPSOH�WKDW�ZLOO�EH�GHWHFWHG�ZLWK�����SUREDELOLW\��ZLWK����
SUREDELOLW\�RI�IDOVHO\�FRQFOXGLQJ�WKDW�D�EODQN�REVHUYDWLRQ�UHSUHVHQWV�D��UHDO��VLJQDO�

)RU�D�SDUWLFXODU�PHDVXUHPHQW�V\VWHP��ZKLFK�PD\�LQFOXGH�UDGLRFKHPLFDO�VHSDUDWLRQ��

//'
6E

( 9 < W

� ��

� ��

�

  �   H[S

ZKHUH

//'�LV�WKH�ORZHU�OLPLW�RI�GHWHFWLRQ�DV�GHILQHG�DERYH��DV�S&L�SHU�XQLW�PDVV�RU�YROXPH��

6E�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�EDFNJURXQG�FRXQWLQJ�UDWH�RU�RI�WKH�FRXQWLQJ�UDWH�RI�D�EODQN�
VDPSOH�DV�DSSURSULDWH��DV�FRXQWV�SHU�PLQXWH��

(�LV�WKH�FRXQWLQJ�HIILFLHQF\��DV�FRXQWV�SHU�WUDQVIRUPDWLRQV��

9�LV�WKH�VDPSOH�VL]H���LQ�XQLWV�RI�PDVV�RU�YROXPH��

�����LV�WKH�QXPEHU�RI�WUDQVIRUPDWLRQV�SHU�PLQXWH�SHU�SLFRFXULH�

<�LV�WKH�IUDFWLRQDO�UDGLRFKHPLFDO�\LHOG��ZKHQ�DSSOLFDEOH��

LV�WKH�UDGLRDFWLYH�GHFD\�FRQVWDQW�IRU�WKH�SDUWLFXODU�UDGLRQXFOLGH��DQG

W�IRU�SODQW�HIIOXHQWV�LV�WKH�HODSVHG�WLPH�EHWZHHQ�WKH�PLGSRLQW�RI�VDPSOH�FROOHFWLRQ�DQG�WLPH�
RI�FRXQWLQJ�

,W�VKRXOG�EH�UHFRJQL]HG�WKDW�WKH�//'�LV�GHILQHG�DV�DQ�D SULRUL �EHIRUH�WKH�IDFW��OLPLW�
UHSUHVHQWLQJ�WKH�FDSDELOLW\�RI�D�PHDVXUHPHQW�V\VWHP�DQG�QRW�DV�DQ�D SRVWHULRUL �DIWHU�WKH�IDFW��
OLPLW�IRU�D�SDUWLFXODU�PHDVXUHPHQW�

����� 0(0%(5�2)�7+(�38%/,&�� 0(0%(5�6��2)�7+(�38%/,&�VKDOO�LQFOXGH�DOO�SHUVRQV�ZKR�
DUH�QRW�RFFXSDWLRQDOO\�DVVRFLDWHG�ZLWK�WKH�SODQW���7KLV�FDWHJRU\�GRHV�QRW�LQFOXGH�HPSOR\HHV�RI�
WKH�XWLOLW\��LWV�FRQWUDFWRUV��RU�YHQGRUV���$OVR�H[FOXGHG�IURP�WKLV�FDWHJRU\�DUH�SHUVRQV�ZKR�HQWHU�
WKH�VLWH WR�VHUYLFH�HTXLSPHQW�RU�WR�PDNH�GHOLYHULHV���7KLV�FDWHJRU\�GRHV�LQFOXGH�SHUVRQV�ZKR�
XVH�SRUWLRQV�RI�WKH�VLWH�IRU�UHFUHDWLRQ��RFFXSDWLRQDO��RU�RWKHU�SXUSRVHV�QRW�DVVRFLDWHG�ZLWK�WKH�
SODQW�
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����� 385*(�385*,1*�� 385*(�25�385*,1*�LV�WKH�FRQWUROOHG�SURFHVV�RI�GLVFKDUJLQJ�DLU�RU�
JDV�IURP�D�FRQILQHPHQW�WR�PDLQWDLQ�WHPSHUDWXUH��SUHVVXUH��KXPLGLW\��FRQFHQWUDWLRQ�RU�RWKHU�
RSHUDWLQJ�FRQGLWLRQ��LQ�VXFK�D�PDQQHU�WKDW�UHSODFHPHQW�DLU�RU�JDV�LV�UHTXLUHG�WR�SXULI\�WKH�
FRQILQHPHQW�

����� 815(675,&7('�$5($�%281'$5<�� 7KH 815(675,&7('�$5($�%281'$5<�VKDOO�
EH�WKDW�OLQH�EH\RQG�ZKLFK�WKH�ODQG�LV�QHLWKHU�RZQHG��QRU�OHDVHG��QRU�RWKHUZLVH�FRQWUROOHG�E\�
WKH�OLFHQVHH�

����� 6285&(�&+(&.�� $�6285&(�&+(&.�VKDOO�EH�WKH�REVHUYDWLRQ�RI�FKDQQHO�XSVFDOH�
UHVSRQVH�ZKHQ�WKH�FKDQQHO�VHQVRU�LV�H[SRVHG�WR�D�UDGLRDFWLYH�RU�/('�VRXUFH�

����� 815(675,&7('�$5($�� $Q�815(675,&7('�$5($�VKDOO�EH�DQ\�DUHD�DW�RU�EH\RQG�WKH�
815(675,&7('�$5($�%281'$5<��DFFHVV�WR�ZKLFK�LV�QRW�FRQWUROOHG�E\�WKH�OLFHQVHH�IRU�
SXUSRVHV�RI�SURWHFWLRQ�RI�LQGLYLGXDOV�IURP�H[SRVXUH�WR�UDGLDWLRQ�RU�UDGLRDFWLYH�PDWHULDOV��RU�
DQ\�DUHD�ZLWKLQ�WKH�815(675,&7('�$5($�%281'$5<�XVHG�IRU�UHVLGHQWLDO�TXDUWHUV�RU�
IRU�LQGXVWULDO��FRPPHUFLDO��LQVWLWXWLRQDO��DQG�RU�UHFUHDWLRQDO�SXUSRVHV���7KH�GHILQLWLRQ�RI�
815(675,&7('�$5($�XVHG�LQ�LPSOHPHQWLQJ�WKH�5DGLRORJLFDO�(IIOXHQW�7HFKQLFDO�
6SHFLILFDWLRQV�KDV�EHHQ�H[SDQGHG RYHU�WKDW�LQ����&)5�������D���EXW�WKH�XQUHVWULFWHG�DUHD�GRHV�
QRW�LQFOXGH�DUHDV�RYHU�ZDWHU�ERGLHV���7KH�FRQFHSW�RI�XQUHVWULFWHG�DUHDV��HVWDEOLVKHG�DW�RU�
EH\RQG�WKH�815(675,&7('�$5($�%281'$5<��LV�XWLOL]HG�LQ�WKH�7HFKQLFDO�
6SHFLILFDWLRQV�DQG�WKH�2'&0�WR�NHHS OHYHOV�RI�UDGLRDFWLYH�PDWHULDOV�LQ�OLTXLG�DQG�JDVHRXV�
HIIOXHQWV�DV�ORZ�DV�LV�UHDVRQDEO\�DFKLHYDEOH��SXUVXDQW�WR����&)5������D�

������ 9(17,/$7,21�(;+$867�75($70(17�6<67(0�� $�9(17,/$7,21�(;+$867�
75($70(17�6<67(0�LV�D�V\VWHP�WKDW�LV�GHVLJQHG�DQG�LQVWDOOHG WR�UHGXFH�UDGLRDFWLYH�
PDWHULDO�LQ�SDUWLFXODWH�IRUP�LQ�HIIOXHQWV�E\�SDVVLQJ�YHQWLODWLRQ�RU�YHQW�H[KDXVW�JDVHV�WKURXJK�
+(3$�ILOWHUV�IRU�WKH�SXUSRVH�RI�UHPRYLQJ�SDUWLFXODWHV�IURP�WKH�JDVHRXV�H[KDXVW�VWUHDP�SULRU�
WR�UHOHDVH�WR�WKH�HQYLURQPHQW���(QJLQHHUHG�6DIHW\�)HDWXUH��(6)��DWPRVSKHULF�FOHDQXS�V\VWHPV�
DUH�QRW�FRQVLGHUHG�WR�EH�9(17,/$7,21�(;+$867�75($70(17�6<67(0�FRPSRQHQWV���

������ 9(17,1*�� 9(17,1*�LV�WKH�FRQWUROOHG�SURFHVV�RI�GLVFKDUJLQJ�DLU�RU�JDV�IURP�D�FRQILQHPHQW�
WR�PDLQWDLQ�WHPSHUDWXUH��SUHVVXUH��KXPLGLW\��FRQFHQWUDWLRQ�RU�RWKHU�RSHUDWLQJ�FRQGLWLRQ��LQ�
VXFK�D�PDQQHU�WKDW�UHSODFHPHQW�DLU�RU�JDV�LV�QRW�SURYLGHG�RU�UHTXLUHG�GXULQJ�9(17,1*���
9HQW��XVHG�LQ�V\VWHP�QDPHV��GRHV�QRW�LPSO\�D�9(17,1*�SURFHVV���

127(6�

������������7KH�IROORZLQJ�WHUPV�DUH�GHILQHG�LQ�6HFWLRQ�����RI�WKH�7HFKQLFDO�6SHFLILFDWLRQV���&+$11(/���������
&$/,%5$7,21��&+$11(/�&+(&.��&+$11(/�)81&7,21$/�7(67��23(5$%/(�
23(5$%,/,7<�

�� 7KH�IROORZLQJ�WHUPV�DUH�GHILQHG�LQ�6HFWLRQ�����RI�WKH�7HFKQLFDO�5HTXLUHPHQWV�0DQXDO���
)81&7,21$/�)81&7,21$/,7<�
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$33(1',;�$
7HFKQLFDO�%DVLV�IRU�6LPSOLILHG�'RVH�&DOFXODWLRQV

/LTXLG�(IIOXHQW�5HOHDVHV

2YHUYLHZ

7R�VLPSOLI\�WKH�GRVH�FDOFXODWLRQ�SURFHVV��LW�LV�FRQVHUYDWLYH�WR�LGHQWLI\�D�FRQWUROOLQJ��GRVH�VLJQLILFDQW�
UDGLRQXFOLGH�DQG�WR�XVH�LWV�GRVH�FRQYHUVLRQ�IDFWRU�LQ�WKH�GRVH�FDOFXODWLRQV���8VLQJ�WKH�WRWDO�UHOHDVH��L�H���
WKH�FXPXODWLYH�DFWLYLW\�RI�DOO�UDGLRQXFOLGHV��DQG�WKLV�VLQJOH�GRVH�FRQYHUVLRQ�IDFWRU�DV�LQSXWV�WR�D�
RQH�VWHS�GRVH�DVVHVVPHQW�\LHOGV�D�GRVH�FDOFXODWLRQ�PHWKRG�ZKLFK�LV�ERWK�VLPSOH�DQG�FRQVHUYDWLYH�

&V�����LV�WKH�FRQWUROOLQJ�QXFOLGH�IRU�WKH�WRWDO�ERG\�GRVH���,W�KDV�WKH�KLJKHVW�WRWDO�ERG\�GRVH�FRQYHUVLRQ�
IDFWRU�IRU�DOO�WKH�UDGLRQXFOLGHV�OLVWHG�LQ�7DEOH�������7KHUHIRUH��WKH�XVH�RI�LWV�GRVH�FRQYHUVLRQ�IDFWRU�LQ�
WKH�VLPSOLILHG�GRVH�DVVHVVPHQW�PHWKRG�IRU�HYDOXDWLQJ�WKH�WRWDO�ERG\�GRVH�LV�GHPRQVWUDEO\�
FRQVHUYDWLYH�

7KH�VHOHFWLRQ�RI�WKH�PD[LPXP�RUJDQ�GRVH�FRQYHUVLRQ�IDFWRU�IRU�XVH�LQ�WKH�VLPSOLILHG�FDOFXODWLRQ�
UHTXLUHV�FRQVLGHUDWLRQ�RI�WKH�SUHYDOHQFH�RI�WKH�UDGLRQXFOLGHV�LQ�WKH�HIIOXHQWV���$Q�H[DPLQDWLRQ�RI�WKH�
7DEOH�����IDFWRU�ZLOO�VKRZ�WKDW�WKH�1E����GRVH�IDFWRU�IRU�WKH�*,�//,�UHSUHVHQWV�WKH�KLJKHVW�YDOXH�
�����(����PUHP�KU�SHU��&L�PO���DQG�WKH�3����ERQH�IDFWRU������(�����LV�VLPLODUO\�KLJK���+RZHYHU��
QHLWKHU�RI�WKHVH�WZR�UDGLRQXFOLGHV�DUH�RI�VLJQLILFDQFH�LQ�WKH�'DYLV�%HVVH�HIIOXHQWV���1E����LV�QRW�
W\SLFDOO\�PHDVXUHG�LQ�WKH�OLTXLG�HIIOXHQWV�DQG�3����DQDO\VHV�DUH�QRW�HYHQ�SHUIRUPHG����15&�KDV�
FDWHJRULFDOO\�GHWHUPLQHG�WKDW�3����LV�QRW�D�VLJQLILFDQW�UDGLRQXFOLGH�LQ�OLTXLG�HIIOXHQWV�IURP�QXFOHDU�
SRZHU�SODQWV�DQG�GRHV�QRW�UHTXLUH�WKH�VSHFLDO�UDGLRFKHPLFDO�DQDO\VHV�QHHGHG�IRU�LGHQWLILFDWLRQ�DQG�
TXDQWLILFDWLRQ����7KH�QH[W�KLJKHVW�GRVH�FRQYHUVLRQ�IDFWRU�LV�IRU�&V������OLYHU��ZLWK�D�YDOXH�RI�����(����
PUHP�KU�SHU��&L�PO���&V�����LV�D�SUHYDOHQW�UDGLRQXFOLGH�LQ�WKH�OLTXLG�HIIOXHQWV�IURP�'DYLV�%HVVH���
7KHUHIRUH��LW�LV�UHFRPPHQGHG�WKDW�WKH�&V�����OLYHU�GRVH�FRQYHUVLRQ�IDFWRU�EH�XVHG�IRU�WKH�VLPSOLILHG�
PD[LPXP�RUJDQ�GRVH�DVVHVVPHQW�

6LPSOLILHG�0HWKRG

)RU�HYDOXDWLQJ�FRPSOLDQFH�ZLWK�WKH�GRVH�OLPLWV�RI�6HFWLRQ �������WKH�IROORZLQJ�VLPSOLILHG�HTXDWLRQV�
PD\�EH�XVHG�

7RWDO�%RG\
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'WE  GRVH�WR�WKH�WRWDO�ERG\��PUHP�

92/  YROXPH�RI�OLTXLG�HIIOXHQWV�UHOHDVHG��JDO�

')  DYHUDJH�&ROOHFWLRQ�%R[�UHOHDVH�IORZ��JDO�PLQ�

=  ����QHDU�ILHOG�GLOXWLRQ

$�&V�����WE�  ����(����PUHP�KU�SHU��&L�PO��WKH�WRWDO�ERG\�LQJHVWLRQ�GRVH�IDFWRU�IRU�&V����

&L  WRWDO�FRQFHQWUDWLRQ�RI�DOO�UDGLRQXFOLGHV���&L�PO�

����(���  ��KU����PLQ

6XEVWLWXWLQJ�WKH�YDOXHV�IRU�=�DQG�WKH�&V�����WRWDO�ERG\�GRVH�FRQYHUVLRQ�IDFWRU��WKH�HTXDWLRQ�VLPSOLILHV�
WR�

LWE &
')

92/��(����
' �$���

0D[LPXP�2UJDQ

L�OLYHU����&V�PD[ &$
=')

92/��(����
' �$���

ZKHUH�

'PD[  PD[LPXP�RUJDQ�GRVH��PUHP�

$�&V�����OLYHU�  ����(����PUHP�KU SHU��&L�PO��WKH�OLYHU�LQJHVWLRQ�GRVH�IDFWRU�IRU�&V����

6XEVWLWXWLQJ�WKH�YDOXHV�IRU�=�DQG�WKH�&V�����OLYHU�GRVH�FRQYHUVLRQ�IDFWRU��WKH�HTXDWLRQ�VLPSOLILHV�WR�

LPD[ &
')

92/��(����
' �$���

7ULWLXP�VKRXOG�QRW�EH�LQFOXGHG�LQ�WKH�VLPSOLILHG�DQDO\VLV�GRVH�DVVHVVPHQW�IRU�OLTXLG�UHOHDVHV��7KH�
SRWHQWLDO�GRVH�UHVXOWLQJ�IURP�QRUPDO�UHDFWRU�UHOHDVHV�RI�+���LV�UHODWLYHO\�QHJOLJLEOH���%XW��LWV�UHODWLYHO\�
KLJKHU�DEXQGDQFH�ZRXOG�\LHOG�UHVXOWLQJ�VLPSOLILHG�GRVHV�WKDW�ZRXOG�EH�RYHUO\�FRQVHUYDWLYH�DQG�
XQUHDOLVWLF���([FOXGLQJ�WULWLXP�KDV�HVVHQWLDOO\�QR�LPSDFW�RQ�WKH�FRQVHUYDWLYH�XVH�RI�WKLV�UHFRPPHQGHG�
VLPSOLILHG�PHWKRG���)XUWKHUPRUH��WKH�UHOHDVH�RI�WULWLXP�LV�D�IXQFWLRQ�RI�RSHUDWLQJ�KLVWRU\�DQG�LV�
HVVHQWLDOO\�XQUHODWHG�WR�UDGZDVWH�V\VWHP�RSHUDWLRQV�
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7HFKQLFDO�%DVLV�IRU�(IIHFWLYH�'RVH�)DFWRUV

*DVHRXV�5DGZDVWH�(IIOXHQWV

2YHUYLHZ

'RVH�HYDOXDWLRQV�IRU�UHOHDVHV�RI�JDVHRXV�UDGLRDFWLYH�HIIOXHQWV�PD\�EH�VLPSOLILHG�E\�WKH�XVH�RI�DQ�
HIIHFWLYH�GRVH�IDFWRU�UDWKHU�WKDQ�UDGLRQXFOLGH�VSHFLILF�GRVH�IDFWRUV���7KHVH�HIIHFWLYH�GRVH�IDFWRUV�DUH�
DSSOLHG�WR�WKH�WRWDO�UDGLRDFWLYH�UHOHDVH�WR�DSSUR[LPDWH�WKH�YDULRXV�GRVHV�LQ�WKH�HQYLURQPHQW���L�H���WKH�
WRWDO�ERG\��JDPPD�DLU��DQG�EHWD�DLU�GRVHV���7KH�HIIHFWLYH�GRVH�IDFWRUV�DUH�EDVHG�RQ�WKH�W\SLFDO�
UDGLRQXFOLGH�GLVWULEXWLRQ�LQ�WKH�JDVHRXV�UDGLRDFWLYH�HIIOXHQWV���7KH�DSSURDFK�SURYLGHV�D�UHDVRQDEOH�
HVWLPDWH�RI�WKH�DFWXDO�GRVHV�VLQFH�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��PLQRU�YDULDWLRQV�DUH�H[SHFWHG�LQ�
WKH�UDGLRQXFOLGH�GLVWULEXWLRQ�

'HWHUPLQDWLRQ�RI�(IIHFWLYH�'RVH�)DFWRUV

(IIHFWLYH�GRVH�IDFWRUV�DUH�FDOFXODWHG�E\�HTXDWLRQV��%����WKURXJK��%����

. . IHII L L�  � �%���

ZKHUH�

.HII  WKH�HIIHFWLYH�WRWDO�ERG\�GRVH�IDFWRU�GXH�WR�JDPPD�HPLVVLRQV�IURP�DOO�QREOH�

JDVHV�UHOHDVHG��PUHP�\U�SHU��&L�P���

.L  WKH�WRWDO�ERG\�GRVH�IDFWRU�GXH�WR�JDPPD�HPLVVLRQV�IURP�HDFK�QREOH�JDV�

UDGLRQXFOLGH�L UHOHDVHG��IURP�7DEOH������PUHP�\U�SHU��&L�P����DQG

IL  WKH�IUDFWLRQDO�DEXQGDQFH�RI�QREOH�JDV�UDGLRQXFOLGH�L UHODWLYH�WR�WKH�WRWDO�QREOH�

JDV�DFWLYLW\�

/ 0 / 0 I
HII L L L L�� ��� �  �%���

ZKHUH�

�/����0�HII  WKH�HIIHFWLYH�VNLQ�GRVH�IDFWRU�GXH�WR�EHWD�DQG�JDPPD�HPLVVLRQV�IURP�DOO�QREOH�

JDVHV�UHOHDVHG��PUHP�\U�SHU��&L�P����DQG

�/L����0L�  WKH�VNLQ�GRVH�IDFWRU�GXH�WR�EHWD�DQG�JDPPD�HPLVVLRQV�IURP�HDFK�QREOH�JDV�

UDGLRQXFOLGH�L UHOHDVHG��IURP�7DEOH������PUHP�\U�SHU��&L�P���

0 0 IHII L L �%���
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0HII  WKH�HIIHFWLYH�DLU�GRVH�IDFWRU�GXH�WR�JDPPD�HPLVVLRQV�IURP�DOO�QREOH�JDVHV�
UHOHDVHG��PUDG�\U�SHU��&L�P����DQG�

0L  WKH�DLU�GRVH�IDFWRU�GXH�WR�JDPPD�HPLVVLRQV�IURP�HDFK�QREOH�JDV�UDGLRQXFOLGH�L
UHOHDVHG��IURP�7DEOH������PUDG�\U�SHU��&L�P���

1 1 IHII L L �%���

ZKHUH�

1HII  WKH�HIIHFWLYH�DLU�GRVH�IDFWRU�GXH�WR�EHWD�HPLVVLRQV�IURP�DOO�QREOH�JDVHV�
UHOHDVHG��PUDG�\U�SHU��&L�P����DQG

1L  WKH�DLU�GRVH�IDFWRU�GXH�WR�EHWD�HPLVVLRQV�IURP�HDFK�QREOH�JDV�UDGLRQXFOLGH�L
UHOHDVHG��IURP�7DEOH������PUDG�\U�SHU��&L�P���

1RUPDOO\��SDVW�UDGLRDFWLYH�HIIOXHQW�GDWD�ZRXOG�EH�XVHG�IRU�WKH�GHWHUPLQDWLRQ�RI�WKH�HIIHFWLYH�GRVH�
IDFWRUV���+RZHYHU��WKH�UHOHDVHV�RI�QREOH�JDVHV�IURP�'DYLV�%HVVH�KDYH�EHHQ�H[FHHGLQJO\�LQVLJQLILFDQW��
7KHUHIRUH��LQ�RUGHU�WR�HQVXUH�RYHUDOO�FRQVHUYDWLVP�LQ�WKH�PRGHOLQJ��WKH�86$5�HVWLPDWH�RI�UDGLRQXFOLGH�
FRQFHQWUDWLRQV�DW�WKH�815(675,&7('�$5($�%281'$5<��VXPPDUL]HG�LQ�7DEOH�%����KDV�EHHQ�
XVHG�DV�WKH�LQLWLDO�W\SLFDO�GLVWULEXWLRQ���7KH�HIIHFWLYH�GRVH�IDFWRUV�GHULYHG�IURP�WKLV�GLVWULEXWLRQ�DUH�
SUHVHQWHG�LQ�7DEOH�%���

$SSOLFDWLRQ

7R�SURYLGH�DQ�DGGLWLRQDO�GHJUHH�RI�FRQVHUYDWLVP��D�IDFWRU�RI�����LV�LQWURGXFHG�LQWR�WKH�GRVH�FDOFXODWLRQ�
ZKHQ�WKH�HIIHFWLYH�GRVH�IDFWRU�LV�XVHG���7KLV�FRQVHUYDWLVP�SURYLGHV�DGGLWLRQDO�DVVXUDQFH�WKDW�WKH�
HYDOXDWLRQ�RI�GRVHV�E\�WKH�XVH�RI�D�VLQJOH�HIIHFWLYH�GRVH�IDFWRU�ZLOO�QRW�VLJQLILFDQWO\�XQGHUHVWLPDWH�DQ\�
DFWXDO�GRVHV�LQ�WKH HQYLURQPHQW�

)RU�HYDOXDWLQJ�FRPSOLDQFH�ZLWK�WKH�GRVH�OLPLWV�RI�7HFKQLFDO�6SHFLILFDWLRQ�
������H�DQG�������K��WKH�IROORZLQJ�VLPSOLILHG�HTXDWLRQV�PD\�EH�XVHG�

' ( 4 0 4HII L� � ��� ���  �  �   �%���

DQG

' ( 4 1 4HII L� � ��� ���  �  �   �%���

ZKHUH�

'  DLU�GRVH GXH�WR�JDPPD�HPLVVLRQV�IRU�WKH�FXPXODWLYH�UHOHDVH�RI�DOO�QREOH�JDVHV��PUDG��

'  DLU�GRVH�GXH�WR�EHWD�HPLVVLRQV�IRU�WKH�FXPXODWLYH�UHOHDVH�RI�DOO�QREOH�JDVHV��PUDG��

�4  DWPRVSKHULF�GLVSHUVLRQ�WR�WKH�FRQWUROOLQJ�XQUHVWULFWHG�DUHD�ERXQGDU\ �VHF�P���

0HII  ���(�����HIIHFWLYH�JDPPD�DLU�GRVH�IDFWRU��PUDG�\U�SHU��&L�P���

1HII  ���(�����HIIHFWLYH�EHWD�DLU�GRVH�IDFWRU��PUDG�\U�SHU��&L�P���
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4L  FXPXODWLYH�UHOHDVH�IRU�DOO�QREOH�JDV�UDGLRQXFOLGHV���&L��

����(���  FRQYHUVLRQ�IDFWRU��\U�VHF���DQG

���  FRQVHUYDWLVP�IDFWRU�WR�DFFRXQW�IRU�WKH�YDULDELOLW\�LQ�WKH�HIIOXHQW�GDWD�

&RPELQLQJ�WKH�FRQVWDQWV��WKH�GRVH�FDOFXODWLRQ�HTXDWLRQV�VLPSOLI\�WR�

' ( 4 4L��� ���  �  �%���

DQG

' ( 4 4L� �� ���  �  �%���

7KH�HIIHFWLYH�GRVH�IDFWRUV�DUH�XVHG�IRU�WKH�SXUSRVH�RI�IDFLOLWDWLQJ�WKH�WLPHO\�DVVHVVPHQW�RI�UDGLRDFWLYH�
HIIOXHQW�UHOHDVHV��SDUWLFXODUO\�GXULQJ�SHULRGV�ZKHQ�WKH�FRPSXWHU�RU�2'&0�VRIWZDUH�PD\�EH�
XQDYDLODEOH�WR�SHUIRUP�D�GHWDLOHG�GRVH�DVVHVVPHQW�
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'HIDXOW�1REOH�*DV�5DGLRQXFOLGH�'LVWULEXWLRQ

RI�*DVHRXV�(IIOXHQWV

)UDFWLRQ�RI�7RWDO
�$L�� $L�

1XFOLGH
&RQWDLQPHQW
9HVVHO�3XUJH

6WDWLRQ
9HQW

:DVWH�*DV
'HFD\�7DQN 7RWDO

$U��� ������ ����� ����� �����
.U��� ���� ����� ����� ����
;H����P ���� ����� ����� �����
;H����P ����� ����� ����� �����
;H���� ���� ���� ���� ����
;H����P �� ����� ������ ����
;H���� ����� ���� ���� �����

7RWDO ��� ��� ��� ���

127(�
 'DWD�DGDSWHG�IURP�'DYLV�%HVVH�86$5�6HFWLRQ�������7DEOH���������DQG�7DEOH�����������.U���P��

.U���P��.U�����.U����DQG�;H�����KDYH�EHHQ�H[FOXGHG�EHFDXVH�RI�WKHLU�QHJOLJLEOH�IUDFWLRQDO�
DEXQGDQFH��L�H���������
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(IIHFWLYH�'RVH�)DFWRUV�� 1REOH�*DV�(IIOXHQWV

,VRWRSH )UDFWLRQDO�
$EXQGDQFH

7RWDO�%RG\
'RVH�)DFWRU
.HII��PUHP�\U�
SHU��&L�P��

6NLQ�'RVH
)DFWRU
�/����0HII��
�PUHP�\U�SHU�
�&L�P��

*DPPD�$LU
'RVH�)DFWRU
0HII��PUDG�\U�
SHU��&L�P��

%HWD�$LU���
'RVH�)DFWRU
1HII��PUDG�\U
SHU��&L�P��

$U��� ����� ����(��� ����(��� ����(��� ����(���
.U��� ���� ����(��� ����(��� ����(��� ����(���
;H����P ����� ����(��� ����(��� ����(��� ����(���
;H����P ����� ����(��� ����(��� ����(��� ����(���
;H���� ���� ����(��� ����(��� ����(��� ����(���
;H����P ���� ����(��� ����(��� ����(��� ����(���
;H���� ���� ����(��� ����(��� ����(��� ����(���
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2'&0�6XEVHFWLRQV�5HODWHG�WR�6WDWLRQ�3URFHGXUHV

29(59,(:

7R�HQVXUH�UHTXLUHG�DOWHUDWLRQ�FKDQJHV�WR�WKH�2'&0�DQG�LPSOHPHQWLQJ�SURFHGXUHV�DUH�FRPSOHWHG��WKH�
IROORZLQJ�2'&0�VXEVHFWLRQV�DQG�WKH�LPSOHPHQWLQJ�SURFHGXUHV�PD\�EH�UHIHUHQFHG�DV�DQ�DLG��

��� /,48,'�())/8(176�

������D�L &OHDQ�5DGZDVWH�(IIOXHQW�0RQLWRUV��5(�����$�	�%�

'%�6&�������� 6KLIW�&KDQQHO�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRU�6\VWHP
'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�����$�DQG�RU�5(�����%��&OHDQ�

/LTXLG�:DVWH�6\VWHP�'LVFKDUJH�5DGLDWLRQ�0RQLWRUV
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����$�	�%��5(�����$�	�%��5(������

/LTXLG�3URFHVV�DQG�5(�����$�	�%�:DVWH�*DV�6\VWHP�2XWOHW�
5DGLDWLRQ�0RQLWRUV��8'5�

'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH

������D�LL 0LVFHOODQHRXV�5DGZDVWH�(IIOXHQW�0RQLWRUV��5(�����$�	�%�

'%�6&�������� 6KLIW�&KDQQHO�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRU�6\VWHP
'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�����$�DQG�RU�5(����%��

0LVFHOODQHRXV�:DVWH�6\VWHP�2XWOHW�5DGLDWLRQ�(OHPHQWV
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����$�	�%��5(�����$�	�%��5(������

/LTXLG�3URFHVV�DQG�5(�����$�	�%�:DVWH�*DV�6\VWHP�2XWOHW�
5DGLDWLRQ�0RQLWRUV��8'5�

'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH

������E�L 6WRUP�6HZHU�'UDLQ�OLQH��5(������

'%�6&�������� 6KLIW�&KDQQHO�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRU�6\VWHP
'%�6&�������� 4XDUWHUO\ )XQFWLRQDO�7HVW�RI�5(�������7XUELQH�%XLOGLQJ��6WRUP�

6HZHU�'LVFKDUJH�5DGLDWLRQ�0RQLWRU
'%�6&�������� 0RQWKO\�&KHFN�6RXUFH�7HVW�RI�5(�������7XUELQH�%XLOGLQJ��6WRUP�

6HZHU�'LVFKDUJH�5DGLDWLRQ�0RQLWRU
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����$	%��5(�����$�	�%��5(������

/LTXLG�3URFHVV�DQG�5(�����$�	�%�:DVWH�*DV�6\VWHP�2XWOHW�
5DGLDWLRQ�0RQLWRUV��8'5�

������F�L )ORZ�,QGLFDWRU��),��������$	%

'%�0,�������� &KDQQHO�)XQFWLRQDO�7HVW�RI���'�,6)����$�&OHDQ�:DVWH�2XWOHW����´�
)ORZ

'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���'�,6)����$�&OHDQ�:DVWH�2XWOHW����´�)ORZ
'%�0,�������� &KDQQHO�)XQFWLRQDO�7HVW�RI���'�,6)����%�&OHDQ�:DVWH�2XWOHW����´�

)ORZ
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���'�,6)����%�&OHDQ�:DVWH�2XWOHW����´�)ORZ
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)ORZ�7RWDOL]HU��)4,�������$	%

'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���'�,6)����$�&OHDQ�:DVWH�2XWOHW����´�)ORZ
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���'�,6)����%�&OHDQ�:DVWH�2XWOHW����´�)ORZ

������F�LL )ORZ�,QGLFDWRU��),��������$	%

'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���&�,6)����$�0LVFHOODQHRXV�:DVWH�2XWOHW�
���´�)ORZ

'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���&�,6)����%�0LVFHOODQHRXV�:DVWH�2XWOHW�������
���´�)ORZ�

)ORZ�7RWDOL]HU��)4,�������$	%

'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���&�,6)����$�0LVFHOODQHRXV�:DVWH�2XWOHW�
���´�)ORZ

'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���&�,6)����%�0LVFHOODQHRXV�:DVWH�2XWOHW�������
���´�)ORZ�

������F�LLL )����)7�����

'%�0,�������± &KDQQHO�)XQFWLRQDO�&DOLEUDWLRQ�RI���&�,6)�����&RROLQJ�7RZHU�
%ORZGRZQ�)ORZ

)����6HUYLFH�:DWHU�2XWIORZ��)7������

'%�0,�������� &KDQQHO�)XQFWLRQDO�7HVW�RI���$�,6)������6HUYLFH�:DWHU�2XWOHW�)ORZ�
WR�&ROOHFWLRQ�%R[�

)����&ROOHFWLRQ�%R[�'LOXWLRQ�)ORZ��)7�����

'%�0,�������� &KDQQHO�)XQFWLRQDO�7HVW�RI���$�,6)������&RROLQJ�7RZHU�0DNHXS�
3XPSV�WR�&ROOHFWLRQ�%R[�)ORZ

)����8QLW�'LOXWLRQ�3XPS�)ORZ��)7�����

'%�0,�������± &KDQQHO�)XQFWLRQDO�7HVW�RI���$�,6)�����'LOXWLRQ�3XPS�'LVFKDUJH�
)ORZ
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&RPSRQHQW�&RROLQJ�:DWHU�6\VWHP��5(������	�5(�������

'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�������&RPSRQHQW�&RROLQJ�:DWHU�
5HWXUQ�/LQH�WR�&&�3XPS���5DGLDWLRQ�0RQLWRU��

'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�������&RPSRQHQW�&RROLQJ�:DWHU�
5HWXUQ�/LQH�WR�&&�3XPS���5DGLDWLRQ�0RQLWRU

'%�6&�������� 'DLO\�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRULQJ�6\VWHP
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(������DQG�5(������3URFHVV�5DGLDWLRQ�

0RQLWRUV

6HUYLFH�:DWHU�6\VWHP��5(������

'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�������6HUYLFH�:DWHU�'LVFKDUJH�
5DGLDWLRQ�0RQLWRU

'%�6&�������� 'DLO\�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRULQJ�6\VWHP�
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�������)DLOHG�)XHO���5(�������DQG�5(�

�����3URFHVV�5DGLDWLRQ�0RQLWRUV��8'5�

,QWDNH�)RUHED\��5(������

'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�������6WDWLRQ�,QWDNH�)RUHED\�
5DGLDWLRQ�0RQLWRU

'%�6&�������� 'DLO\�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRULQJ�6\VWHP
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�������)DLOHG�)XHO���5(�������DQG�5(�

�����3URFHVV�5DGLDWLRQ�0RQLWRUV��8'5�

��� 6DPSOLQJ�DQG�$QDO\VLV�RI�/LTXLG�(IIOXHQWV

����� %DWFK�5HOHDVHV

3ULRU�WR�5HOHDVH��*UDE�VDPSOH�RI�SULQFLSDO�*DPPD�(PLWWHUV�
'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH

2QFH�3HU�0RQWK��'LVVROYHG�DQG�(QWUDLQHG�*DVHV�
'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH

2QFH�3HU�PRQWK��&RPSRVLWH�6DPSOH�RI�+���DQG�DOSKD�DFWLYLW\�
'%�&1�������� /LTXLG�5HOHDVHV��0RQWKO\�0RQLWRULQJ�$QDO\VLV�

2QFH�3HU�4XDUWHU��&RPSRVLWH�VDPSOH�RI�6U�����6U����DQG�)H����
'%�&1�������� /LTXLG�5HOHDVHV��4XDUWHUO\�0RQLWRULQJ�$QDO\VLV

����� &RQWLQXRXV�5HOHDVHV�

1RUWK�6HWWOLQJ�%DVLQ
'%�&1�������� 1RUWK�6HWWOLQJ�%DVLQ�:HHNO\�6DPSOLQJ�DQG�$QDO\VLV
'%�&1�������� 1RUWK�6HWWOLQJ�%DVLQ�4XDUWHUO\�$QDO\VLV

7XUELQH�%XLOGLQJ�6XPS�DQG�6WRUP�6HZHU�'UDLQ�
'%�&1�������� 6WRUP�6HZHU�0RQLWRU��5(�������,QRSHUDEOH�,Q�$ODUP
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'%�&+�������� %RUDWHG�:DWHU�6WRUDJH�7DQN�$QDO\VLV�

����� /LTXLG�5DGZDVWH�(IIOXHQW�0RQLWRU�6HW�3RLQW�&DOFXODWLRQ�� �5(����$�%�	�5(�
����$�%�
'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH

����� 6WRUP�6HZHU�'UDLQ�0RQLWRU��5(�������6HWSRLQW
'%�+3�������� 5DGLDWLRQ�0RQLWRU�6HWSRLQW�&RQWURO

����� $ODUP�6HWSRLQWV�IRU�WKH�1RQ�5HTXLUHG�5DGLDWLRQ�0RQLWRUV
&RPSRQHQW�&RROLQJ�:DWHU�6\VWHP����5(�������5(������
6HUYLFH�:DWHU�6\VWHP��5(������
'%�+3�������� 5DGLDWLRQ�0RQLWRU�6HWSRLQW�&RQWURO

����� $ODUP�5HVSRQVH�� (YDOXDWLQJ�$FWXDO�5HOHDVH�&RQGLWLRQV��
'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH�
5(76&RGH

��� /LTXLG�(IIOXHQW�'RVH�&DOFXODWLRQ�± ���&)5�� ��
'%�&1�������� /LTXLG�DQG�*DVHRXV�5DGLRDFWLYH�'RVH�&RPPLWPHQW
'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH
'%�&1�������� $QQXDO�/DQG�8VH�&HQVXV

��� /LTXLG�'RVH�3URMHFWLRQV
'%�23�������� 5DGLRDFWLYH�/LTXLG�%DWFK�5HOHDVH
'%�&1�������� /LTXLG�DQG�*DVHRXV�5DGLRDFWLYH�'RVH�&RPPLWPHQW
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��� *$6(286�())/8(176

����� $ODUP�DQG�$XWRPDWLF�5HOHDVH�7HUPLQDWLRQ

:DVWH�*DV�'HFD\�6\VWHP�0RQLWRU��5(�����$�	�%�
'%�6&�������� 6KLIW�&KDQQHO�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRU�6\VWHP
'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�����$�DQG�RU�5(�����%��:DVWH�*DV�

6\VWHP�'LVFKDUJH�WR�6WDWLRQ�9HQW�5DGLDWLRQ�0RQLWRUV
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����$�	�%��5(�����$�	�%��5(������

/LTXLG�3URFHVV�DQG�5(�����$�	�%�:DVWH�*DV�6\VWHP�2XWOHW�'LJLWDO�
5DGLDWLRQ�0RQLWRUV

'%�23�������� 5DGLRDFWLYH�*DVHRXV�%DWFK�5HOHDVH

&RQWDLQPHQW�3XUJH�([KDXVW�)LOWHU�0RQLWRU��5(�����$��%�DQG�&�
'%�6&�������� 6KLIW�&KDQQHO�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRU�6\VWHP
'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�����$��%��DQG�&��&707�3XUJH�

([KDXVW�5DGLDWLRQ�0RQLWRU�
'%�6&�������� 0RQWKO\�&KHFN�6RXUFH�7HVW�RI�5(�����&��&707�3XUJH�([KDXVW�

5DGLDWLRQ�0RQLWRU��1REOH�*DV�$FWLYLW\�&KDQQHO��
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����&��&RQWDLQPHQW�3XUJH�([KDXVW�)DQ�

,QOHW�'LJLWDO�3URFHVV�5DGLDWLRQ�0RQLWRU
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���&�,6)�����:DVWH�*DV�6\VWHP�2XWOHW����´�

)ORZ
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����$��5(�����$�	�&��5(�����$�	�&��

5(�����$�	�&��DQG�5(����$�	�&�3URFHVV�5DGLDWLRQ�0RQLWRUV
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����%��5(�����%��5(�����%��5(�

����%��DQG�5(�����%�3URFHVV�5DGLDWLRQ�0RQLWRUV
'%�5(�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����%��5(�����$��5(�����$�	�&�

$QDORJ�3URFHVV�5DGLDWLRQ�0RQLWRUV
'%�5(�������� &KDQQHO�&DOLEUDWLRQ�RI�5(�����$��5(�����%��DQG�5(�����%�'LJLWDO��

3URFHVV�5DGLDWLRQ�0RQLWRU

*DVHRXV�)ORZ�0HDVXUHPHQW�'HYLFHV��)7������
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI���&�,6)�����:DVWH�6\VWHP�*DV�2XWOHW����´�

)ORZ
'%�63�������± :DVWH�*DV�6\VWHP�)ORZ�7UDQVPLWWHUV�4XDUWHUO\�&KDQQHO�)XQFWLRQDO�

7HVW

����� $ODUP�2QO\

6WDWLRQ�9HQW�0RQLWRU��5(�����$$�	�%$�
'%�6&�������� 6KLIW�&KDQQHO�&KHFN�RI�WKH�5DGLDWLRQ�0RQLWRU�6\VWHP
'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�����$$��6WDWLRQ 9HQW�1RUPDO�

5DQJH�5DGLDWLRQ�0RQLWRU
'%�6&�������� 4XDUWHUO\�)XQFWLRQDO�7HVW�RI�5(�����%$��6WDWLRQ�9HQW�1RUPDO�

5DQJH�5DGLDWLRQ�0RQLWRU
'%�6&�������� 0RQWKO\�&KHFN�6RXUFH�7HVW�RI�5(�����$$��6WDWLRQ�9HQW�1RUPDO�

5DQJH�5DGLDWLRQ�0RQLWRU��1REOH�*DV�$FWLYLW\ &KDQQHO�
'%�6&�������� 0RQWKO\�&KHFN�6RXUFH�7HVW�RI�5(�����%$�6WDWLRQ�9HQW�1RUPDO�

5DQJH�5DGLDWLRQ�0RQLWRU��1REOH�*DV�$FWLYLW\�&KDQQHO�
'%�0,�������� &KDQQHO�&DOLEUDWLRQ�RI�5(����$$�DQG�5(����%$�6WDWLRQ�9HQW�

1RUPDO�5DQJH�5DGLDWLRQ�0RQLWRUV
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��� 6DPSOH�DQG�$QDO\VLV�RI�*DVHRXV�(IIOXHQWV

����� %DWFK�5HOHDVHV�

3ULRU�WR�%DWFK�5HOHDVH
'%�23�������� 5DGLRDFWLYH�*DVHRXV�%DWFK�5HOHDVH

����� &RQWLQXRXV�5HOHDVHV

2QFH�SHU�ZHHN��DQDO\VLV�RI�DQ�DGVRUSWLRQ�PHGLD�IRU��,�������
'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��:HHNO\�5DGLRORJLFDO�0RQLWRULQJ��6DPSOLQJ

DQG�$QDO\VLV�RI�5(�����$$

'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��:HHNO\�5DGLRORJLFDO�0RQLWRULQJ�6DPSOLQJ�
DQG�$QDO\VLV�RI�5(�����%$

2QFH�SHU�ZHHN��DQDO\VLV�IRU�SULQFLSDO�JDPPD�HPLWWHUV��3DUWLFXODWH�5DGLRDFWLYH�
0DWHULDO��
'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��:HHNO\�5DGLRORJLFDO�0RQLWRULQJ�6DPSOLQJ�

DQG�$QDO\VLV�RI�5(�����$$

'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��:HHNO\�5DGLRORJLFDO�0RQLWRULQJ�6DPSOLQJ�
DQG�$QDO\VLV�RI�5(�����%$

2QFH�SHU�PRQWK��JUDE�JDV�VDPSOH�DQDO\VLV�IRU��1REOH�*DV�DQG�7ULWLXP�
'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��:HHNO\�5DGLRORJLFDO�0RQLWRULQJ�6DPSOLQJ�

DQG�$QDO\VLV�RI�5(�����$$

'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��:HHNO\�5DGLRORJLFDO�0RQLWRULQJ�6DPSOLQJ�
DQG�$QDO\VLV�RI�5(�����%$

2QFH�SHU�PRQWK��FRPSRVLWH�DQDO\VLV�IRU��*URVV�$OSKD�$FWLYLW\�
'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��0RQWKO\�5DGLRORJLFDO�0RQLWRULQJ�$QDO\VLV

2QFH�SHU�TXDUWHU��FRPSRVLWH�DQDO\VLV�IRU�SDUWLFXODWHV�6U����DQG�6U����
'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��4XDUWHUO\�5DGLRORJLFDO�0RQLWRULQJ�$QDO\VLV

&RQWLQXRXV�PRQLWRULQJ�IRU�1REOH�*DV��*URVV�%HWD�DQG�*DPPD�DFWLYLW\�
'%�23�������� *DVHRXV�5DGLRDFWLYH�:DVWH�6\VWHP
'%�23�������� 3URFHVV�DQG�$UHD�5DGLDWLRQ�0RQLWRU

����� 5HOHDVH�5HVXOWLQJ�IURP�3ULPDU\�WR�6HFRQGDU\�6\VWHP�/HDNDJH

2QFH�SHU�ZHHN��DQDO\VLV�RI�D�VHFRQGDU\�V\VWHP�RII�� JDV�IRU�JDPPD�HPLWWHUV��QREOH�
JDVHV��DQG�WULWLXP��
'%�&+�������� :HHNO\�&RQGHQVHU�$LU�$FWLYLW\�6DPSOLQJ�DQG�$QDO\VLV

2QFH�SHU�ZHHN��DQDO\VLV�RI�FRQGHQVDWH�VDPSOH�IRU�SULQFLSOH�JDPPD�HPLWWHUV��,RGLQHV�
DQG�SDUWLFXODWHV��DQG�WULWLXP�
'%�&+�������� 5DGLRFKHPLVWU\�7HVW�5HTXLUHPHQWV
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2QFH�SHU�TXDUWHU��FRPSRVLWH�DQDO\VLV�RI�FRQGHQVDWH�IRU�SDUWLFXODWHV�6U����DQG�6U����
'%�&1�������� 5DGLRDFWLYH�6WURQWLXP�'HWHUPLQDWLRQ�LQ�&RQGHQVDWH

$X[LOLDU\�6WHDP�6\VWHP�5HOLHI�OLIWV�ZKHQ�$X[LOLDU\�%RLOHU�LV�WKH�6RXUFH�RI�$X[LOLDU\�
6WHDP�
'%�&+�������� 5DGLRFKHPLVWU\�7HVW�5HTXLUHPHQWV
'%�&1�������� &DOFXODWLQJ�5DGLRDFWLYH�5HOHDVH�'DWD
5(76&RGH

����� 5HOHDVH�5DWH�/LPLWV�
'%�23�������� 5DGLRDFWLYH�*DVHRXV�%DWFK�5HOHDVH

����� ,QGLYLGXDO�5HOHDVH�5DGLDWLRQ�0RQLWRU�6HWSRLQWV�
'%�23�������� 5DGLRDFWLYH�*DVHRXV�%DWFK�5HOHDVH
'%�+3�������� 5DGLDWLRQ�0RQLWRU�6HWSRLQW�&RQWURO

����� 4XDQWLI\LQJ�*URXQG�/HYHO�5HOHDVHV�$FWLYLW\
'%�&1�������� &DOFXODWLQJ�5DGLRDFWLYH�5HOHDVH�'DWD

����� 8QUHVWULFWHG�$UHD�'RVH�/LPLWV
'%�&1�������� /LTXLG�DQG�*DVHRXV�5DGLRDFWLYH�5HOHDVH�'RVH�&RPPLWPHQW
'%�&1�������� 6WDWLRQ�9HQW�5HOHDVHV��4XDUWHUO\�5DGLRORJLFDO�0RQLWRULQJ�$QDO\VLV

��� $VVHVVPHQW�RI�/DQG�8VH�&HQVXV�'DWD
'%�&1�������� $QQXDO�/DQG�8VH�&HQVXV

��� 5DGLRORJLFDO�(QYLURQPHQWDO�3URJUDP�
'%�&1�������� 5HYLHZ�DQG�(YDOXDWLRQ�RI�5(03�6DPSOH�$QDO\VLV�5HVXOWV
'%�&1�������� $QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW�3UHSDUDWLRQ�

DQG�6XEPLWWDO
'%�&1�������� 5DGLRORJLFDO�(QYLURQPHQWDO�0RQLWRULQJ�3URJUDP
'%�&1�������� 5DGLRORJLFDO�0RQLWRULQJ�4XDUWHUO\��6HPLDQQXDO�DQG�$QQXDO�

6DPSOLQJ���
'%�&1�������� 5DGLRORJLFDO�0RQLWRULQJ�:HHNO\��6HPLPRQWKO\��DQG�0RQWKO\�

6DPSOLQJ
'%�+3�������� 3UHSDUDWLRQ�RI�4XDUWHUO\�5HSRUW�RI�5(03�6DPSOH�$QDO\VLV�5HVXOWV�

��� $QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW
'%�&1�������� 3UHSDUDWLRQ�RI�5DGLRDFWLYH�(IIOXHQW�5HOHDVH�5HSRUW�
'%�&1�������� $QQXDO�5DGLRORJLFDO�(QYLURQPHQWDO�2SHUDWLQJ�5HSRUW�3UHSDUDWLRQ�

DQG�6XEPLWWDO
'%�&1�������� /LTXLG�DQG�*DVHRXV�5DGLRDFWLYH�'RVH�&RPPLWPHQW
'%�&1�������� 4XDUWHUO\�5DGLRDFWLYH�5HOHDVH�'DWD�&DOFXODWLRQV
'%�&1�������� &DOFXODWLQJ�5DGLRDFWLYH�5HOHDVH�'DWD
'%�&1�������� 3URFHVVLQJ�&KDQJHV�WR�WKH�2'&0
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