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7KH�(&8�XVHV�WKH�VHQVRUV�WR�GHWHUPLQH�WKH�FRUUHFW�IXHOOLQJ��LJQLWLRQ�WLPLQJ��DQG�ERRVWSUHVVXUH�� ,W� WKHQ� FRQWUROV� WKH� LQMHFWRUV�� LJQLWLRQ� DPSOLILHUV�� ZDVWHJDWH� DFWXDWRU� YDOYH�ZDWHU�VSUD\��DQG�FRROLQJ�IDQV��,W�DOVR�LQWHUIDFHV�ZLWK�WKH�PRQLWRULQJ�V\VWHP�WR�DOORZ�WKHXVHU�WR�PRQLWRU�DQG�FRQWURO�WKH�HQJLQH�PDQDJHPHQW�RSHUDWLRQ�7KH�FRQWURO¶V�IXQFWLRQV�DUH�VHW�E\�YDULRXV�XVHU�SURJUDPPDEOH�ORRNXS�PDSV��WDEOHV�DQGRSWLRQV��ZLWK�WKH�DLG�RI�D�3&�UXQQLQJ�D�*(06�VXSSOLHG�XVHU�LQWHUIDFH�,QVWDOODWLRQ�PD\�UHTXLUH�WKH�UHPRYDO�RI� WKH�ROG�VWDQGDUG�3&%�IURP�WKH�(&8�FDVH�DQGILWWLQJ�RI�WKH�*(06�LPSODQW�3&%��1RWH�WKH�VDIHW\�DQG�5),�ILOWHU�JURXQGV�DUH�WKURXJK�WKHFDVH� WR� FKDVVLV��+RZHYHU� IRU�(92����(&8V� WKH� DOO� SODVWLF� FDVH� KDV� D� SRRU� HDUWKLQJFKDUDFWHULVWLF�DQG� WKH�XVH�RI� UHVLVWLYH�SOXJV� LV�QHFHVVDU\�RU� WKH� UHPRYDO�RI� WKH�NQRFNVHQVRU��DQG�LW¶V�ZLULQJ�$OO� (&8� YDULDEOHV� DUH� GLVSOD\HG� LQ� ,WDOLFV�� IRU� H[DPSOH�� 736� UDZ�� $OO� SURJUDPPDEOHRSWLRQV��WDEOHV�DQG�PDSV�DUH�GLVSOD\�LQ�EROG�,WDOLFV��IRU�H[DPSOH��$FFHO�$PRXQW�
6(16256$LUIORZ� LV�PHDVXUHG�XVLQJ� WKH�VWDQGDUG�VHQVRU� WKDW� LV�KRXVHG� LQ� WKH�DLU� ILOWHU�ER[�DQGFRQQHFWHG� WR� WKH� LQOHW� RI� WKH� FRPSUHVVRU� KRXVLQJ��7KLV� LV� XVXDOO\� WKH� V\VWHP¶V�PDMRUSDUDPHWHU�IRU�PRQLWRULQJ�ORDG�
7KURWWOH� SRVLWLRQ� �736�� LV� PHDVXUHG� XVLQJ� D� URWDU\� SRWHQWLRPHWHU� PRXQWHG� RQ� WKHWKURWWOH� DFWXDWLQJ� PHFKDQLVP�� 7KLV� LQSXW� LV� XVHG� IRU� VWDUWLQJ�� DFFHOHUDWLRQ� DQGGHFHOHUDWLRQ� IXHO� DQG� FRQWURO� RI� WKH�3%:�V\VWHP�� 7KHUH� DUH� WZR� XVHU� SURJUDPPDEOHRSWLRQV�WKDW�VFDOH�WKH�WKURWWOH�SRVLWLRQ�VHQVRU��7KHVH�DUH�736�PLQ DQG�736�PD[��7KHVHPXVW�EH�VHW�WR�HQVXUH�FRUUHFW�RSHUDWLRQ�RI�WKH�WKURWWOH�SDUDPHWHUV��736�PLQ PXVW�EH�VHWWR� WKH� UDZ� WKURWWOH� YDOXH�736� UDZ�DW� FORVHG� WKURWWOH�DQG�736�PD[ VHW� WR� WKH� YDOXH�RI736�UDZ DW�IXOO�WKURWWOH�
$LU�WHPSHUDWXUH��$LU�WHPS��LV�PHDVXUHG�XVLQJ�D�VHQVRU�PRXQWHG�LQ�WKH�LQWDNH�PDQLIROG�7KH�VHQVRU�LV�D�QHJDWLYH�FRHIILFLHQW�WKHUPLVWRU�LQ�DQ�DXWRPRWLYH�FRPSDWLEOH�SDFNDJH��,WPD\�EH�XVHG�WR�FRQYHUW�WKH�LQOHW�DLU�YHORFLW\�LQWR�D�PDVV�DLUIORZ�
&RRODQW�WHPSHUDWXUH��&RRODQW��LV�PHDVXUHG�XVLQJ�D�VHQVRU�PRXQWHG�LQ�WKH�ZDWHU�MDFNHWRI�WKH�HQJLQH�
(QJLQH�VSHHG��(QJLQH�VSHHG��DQG�WLPLQJ�DUH�PHDVXUHG�XVLQJ�WZR�VHQVRUV�PRXQWHG�LQWKH� 7LPLQJ� XQLW�� 7KH� WLPLQJ� VHQVRUV� DUH� PRXQWHG� RQ� WKH� HQJLQH� LQ� WKHLU� VWDQGDUGSRVLWLRQV�
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0DQLIROG�DEVROXWH�SUHVVXUH��0$3�UDZ��PD\�DOVR�EH�XVHG�DV� WKH�SULPDU\� ORDG�VHQVRU�:LWK�WKH�VHQVRU�GLVFRQQHFWHG�IURP�WKH� LQOHW� LW�PD\�EH�VFDOHG� IRU�XVH�DV�D�EDURPHWULFVHQVRU��$OWHUQDWLYHO\��LW�FDQ�EH�XVHG�WR�PDNH�DQ�LQOHW�DLU�PDVV�IORZ�ZLWK�DLU�WHPSHUDWXUHFRUUHFWLRQ��7KH�.QRFN�VHQVRU��.QRFN��PD\�EH�PRQLWRUHG�IRU�DFWLYH�NQRFN�FRQWURO�
7KH�H[KDXVW�JDV�R[\JHQ��2[\JHQ�UDZ��VHQVRU�FDQ�DOVR�EH�PRQLWRUHG�DV�D�PDSSLQJ�DLGDQG�PD\�EH�XVHG�DV�D�ZHDN�PL[WXUH�DODUP��7KH�H[KDXVW�JDV� WHPSHUDWXUH��&DW� WHPS�PD\�DOVR�EH�PRQLWRUHG�DV�D�WXQLQJ DLG��7KH�FRQYHUVLRQ�RI� WKH�UDZ�YDOXH�PD\�EH�XVHUVSHFLILHG�XVLQJ�WKH�RSWLRQV�&DW�WHPS�P DQG�&DW�WHPS�F�
$�NQRFN�PLFURSKRQH�LV�XVHG�WR�GHWHFW�.QRFN�DQG�RWKHU�QRLVH��WKLV�PD\�EH�XVHG�WR�DGGDGGLWLRQDO�IXHO�DQG�UHWDUG�WKH�VSDUN�WR�TXHQFK�NQRFNLQJ��VHH��.QRFN�5DZ��
$Q�H[KDXVW�JDV�.�W\SH�WKHUPRFRXSOH�PD\�EH�XVHG�WR�SUHYHQW�H[FHVVLYH�UHWDUGLQJ�WKDWSURGXFHV�H[FHVVLYH�H[KDXVW�WHPSHUDWXUH��VHH��&DW�WHPS��2873876$OO�DV�VWDQGDUG�DV�DSSURSULDWH�IRU�D�JURXS�1�UDOO\�VSHFLILFDWLRQ�1RWH�RQ�(92����WKH�7DFKR�LV�QRUPDOO\�VRXUFHG�IURP�WKH�LJQLWLRQ�DPSOLILHU�EXW�VLQFH�LQDQWL�ODJ�WKHUH�FDQ�EH�VLJQLILFDQW�DPRXQWV�RI�LJQLWLRQ�FXWWLQJ�LW�LV�QHFHVVDU\�WR�VRXUFH�WKLVVLJQDO�IURP�WKH�(&8��VR�GLVFRQQHFW�WKH�ZLUH�IURP�WKH�DPSOLILHU�
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)8(/�0(7(5,1*7KH�DPRXQW�RI� IXHO� LQMHFWHG�HDFK�F\FOH� LV�GHSHQGHQW�RQ� WKH� WLPH� WKH� LQMHFWRU� LV�RSHQ�7KLV�WLPH�SHULRG��RU�SXOVH�ZLGWK��)XHO�SXOVH���LV�FDOFXODWHG�E\�WKH�(&8�XVLQJ�IDFWRUV�IRUYROXPHWULF� HIILFLHQF\��DLU� WHPSHUDWXUH�� DLUIORZ�� FROG� VWDUW� HQULFKPHQW�� LQMHFWRU� IORZ� UDWHDQG�EDWWHU\�YROWDJH�
9ROXPHWULF�HIILFLHQF\�9�(���9RO�(II���WKH�PDMRU�IDFWRU��LV�GHWHUPLQHG�E\�WKH�HQJLQH� ORDGDQG�HQJLQH�VSHHG�XVLQJ�D�WKUHH�GLPHQVLRQDO�ORRNXS�WDEOH��7KLV��'�WDEOH�LV�D�VLPSOH�JULGZLWK�/RDG DORQJ�RQH�D[LV�DQG�(QJLQH�VSHHG DORQJ�WKH�RWKHU�
7KH�/RDG�UDQJH�LV�IURP���WR������7KH�ORDG�D[LV�KDV����VLWHV��/RDG PD\�EH�GHULYHG�IURP7KURWWOH��DLUIORZ RU�0$3��0DS�DV�ORDG���7KH�HQJLQH�VSHHG�D[LV�KDV����VLWHV��RQH�HYHU\����530�IURP�����WR������530�
$W�HDFK�LQWHUVHFWLRQ�RI�DQ�HQJLQH�VSHHG�VLWH�DQG�ORDG�VLWH�WKHUH�LV�D�JULG�YDOXH��7KLV�LVWKH�YROXPHWULF�HIILFLHQF\�YDOXH�RU�9�(��DQG�LV�GLUHFWO\�SURSRUWLRQDO�WR�WKH�SXOVH�ZLGWK�DQGWKHUHIRUH�WKH�DPRXQW�RI�IXHO�LQMHFWHG�
7KHVH� YDOXHV� DUH� GHWHUPLQHG� E\� UXQQLQJ� WKH� HQJLQH� RQ� D� G\QDPRPHWHU� DW� HDFKREWDLQDEOH�SRLQW�DQG�DGMXVWLQJ� WKH�9�(�� YDOXHV� WR�REWDLQ�RSWLPDO� SHUIRUPDQFH��9DOXHVIRU� XQREWDLQDEOH� SRLQWV�� VXFK� DV� KLJK�VSHHG� ORZ� ORDG� DQG� ORZ� VSHHG� KLJK� ORDG�� DUHQRUPDOO\�VHOHFWHG�WR�EOHQG�LQ�ZLWK�WKH�REWDLQDEOH�YDOXHV�
,I� WKH�HQJLQH� LV�UXQQLQJ�DW�DQ�H[DFW�HQJLQH�VSHHG�VLWH�DQG�DQ�H[DFW� ORDG�VLWH�WKHQ�WKH9(� YDOXH� DW� WKH� LQWHUVHFWLRQ� RI� WKHVH� WZR� VLWHV� ZLOO� GHWHUPLQH� WKH� DPRXQW� RI� IXHOLQMHFWHG�
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6R�XVLQJ�
/RDG��� ��� ��� ������� ��� ��� ��� ���(QJLQH ���� ��� ��� ��� ���6SHHG ���� ��� ��� ��� ������� ��� ��� ��� ������� ��� ��� ��� ���

,I�WKH�HQJLQH�VSHHG�LV������USP�DQG�WKH�ORDG�LV�����WKHQ�WKH�9(�YDOXH�ZLOO�EH������,I�WKHHQJLQH�LV�UXQQLQJ�DW�D�VSHHG�DQG� ORDG�EHWZHHQ�VLWHV�WKHQ�WKH�9(�YDOXH� LV�GHWHUPLQHGE\�LQWHUSRODWLQJ�WKH�IRXU�JULG�YDOXHV�DURXQG�WKH�HQJLQH�UXQQLQJ�FRQGLWLRQV�
6R�XVLQJ�ILJ�����LI�WKH�HQJLQH�VSHHG�LV������USP�DQG�WKH�PDQLIROG�ORDG�LV�����WKHQ�WKHIRXU�JULG�YDOXHV�DUH�
����#������USP�����ORDG����#������USP�����ORDG����#������USP�����ORDG����#������USP�����ORDG
7KHQ�WKH�LQWHUSRODWHG�YDOXH�LV�����ZKLFK�LV�VDYHG�LQ�9(�0$3��
7KH�EDVH�IXHO�SXOVH�ZLGWK�LV�WKHQ�FDOFXODWHG�E\�PXOWLSO\LQJ�9(�0$3� IURP�WKH�)XHO�PDSZLWK�WKH�LQMHFWRU�IORZ�UDWH�RSWLRQ��PLFURVHF�ELW��7KH�YDOXH�IRU�PLFURVHF�ELW LV�GHSHQGHQWRQ�WKH�H[SHFWHG�KRUVHSRZHU�RI�WKH�HQJLQH�DQG�WKH�LQMHFWRU�IORZUDWH��,W�VKRXOG�EH�VHW�VRWKDW�WKH�PD[LPXP�9(�YDOXH�LV�DURXQG������IRU�EHVW�UHVROXWLRQ��1RWH�WKHUH�LV�DQ�RSWLPLVHIHDWXUH�XVLQJ�/'�03&�DYDLODEOH�LQ�*(06&20�VHH�)��LQ�)XHO�PDS�
9RO�(II�� �9(��FRPS� u PLFURVHF�ELW
7KH�9RO�(II� YDOXH�REWDLQHG�LV� WKHQ�PRGLILHG�E\� WKH�RSHUDWRU�YDULDEOH�IDFWRU�)XHO�PRG�VR�WKDW�9(��PRG�  �9RO�(II� ���9RO�(II� u )XHO�PRG�
)XHO�PRG LV�FRQWUROOHG�E\�WKH�RSHUDWRU�XVLQJ�WKH�PRQLWRULQJ�DQG�GLVSOD\�V\VWHP��DQG�LVXVHG� WR� GHWHUPLQH� WKH� RSWLPXP� 9(� YDOXHV��)XHO� PRG FDQ� EH� VHW� WR� D� SUH�VHW� YDOXHXVLQJ� WKH� )XHO� 2IIVHW RSWLRQ�� $W� SRZHU� RQ� )XHO� 2IIVHW LV� FRSLHG� LQWR�)XHO� PRG�� VR� LWRSHUDWHV�DV�DQ�RYHUDOO�ULFK�OHDQ�VHWWLQJ�
9(��FRPS���FRPSHQVDWHG�YROXPHWULF�HIILFLHQF\�LV�FDOFXODWHG�E\�
9(��FRPS�  �9(�PRG� ��9(�PRG� u $LU�7HPS�)
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$LU�7HPS�) LV�WKH�DLU�WHPSHUDWXUH�FRUUHFWLRQ�IDFWRU�DQG�LV�VHW�E\�D��'�XVHU�ORRNXS�WDEOHQDPHG�$LU�&RPS��7KH�WDEOH�KDV����VLWHV�RQH�HYHU\����GHJUHHV�IURP����� WR�����&��$LU7HPS�) KDV�D�UDQJH�RI����������1RWH� LQ�0$66�$) PRGH�WKLV�FRUUHFWLRQ� LV�DSSOLHG� WRDLUIORZ ORDG��6LPLODUO\�$LU�3UVU�) WKH�EDURPHWULF�FRUUHFWLRQ�PD\�EH�DSSOLHG�GHSHQGDQW�RQWKH�FRQGLWLRQ�RI�VHWXS�ELWV�%DU DQG�0DVV�$)�
$�FRRODQW�WHPSHUDWXUH�IDFWRU�&RRO�7PS�) LV�XVHG�WR�JLYH�HQULFKPHQW�IRU�D�FROG�HQJLQH�7KH�YDOXH�RI�&RRO�7PS�) LV�GHWHUPLQHG�IURP�D�XVHU�GHILQHG�WDEOH��7KH�:DUP�8S WDEOHZLWK���� WR������ UDQJH� LV�XVHG�EXW�ZKLOH� LQ� FUDQNLQJ� WKH�&ROG�)XHO HQULFKPHQW� WDEOHZLWK�D�UDQJH�RI����WR������LV�XVHG�LQVWHDG�
9(��FRPS�  �9(��PRG� u &RRO�7PS�)
1RZ�736�)XHO�PRG REWDLQHG�IURP�WKH�7KURWWOH�PRG PDS�LV�DSSOLHG�VR�WKDW�PRUH�WKURWWOHIHHO�FDQ�EH�DSSOLHG��$Q\�DGGLWLRQDO�.QRFN�)XHO LV�DSSOLHG�KHUH�ZKHQ�D�.QRFN YROWDJH�LVGHWHFWHG��2;�)%�R[\JHQ�IHHGEDFN�IXHO�PD\�EH�DSSOLHG�KHUH�ZKHQ�HQDEOHG�
)LQDOO\� WKH� LQGLYLGXDO� IXHO� WULPV� IURP�WKH� IRXU�)XHO�"BPRG RSWLRQV�DUH�DSSOLHG��7KHVHDOORZ�IRU�D�ILQH�EDODQFH�EHWZHHQ�F\OLQGHUV��1RWH�WKH�³"´�DSSOLHV�WR�ILULQJ�RUGHU�DQG�QRWWKH�F\OLQGHU�QXPEHU�
7KH� ILQDO� IXHO�SXOVH�ZLGWK� LV� WKHQ�FDOFXODWHG�E\�DGGLQJ�D� IDFWRU�GHWHUPLQHG�E\�EDWWHU\YROWDJH��%DW�&RPS�)��DQG�DQ\�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�IXHO��$FFHO�)XHO��
7RWDO�3XOVH�ZLGWK� �3XOVH�ZLGWK���%DW�&RPS�) ��$FFHO�)XHO
7KLV�HQVXUHV�WKH�DFFXUDF\�RI�WKH�IXHO�PHWHULQJ�DW�DOO�EDWWHU\�YROWDJHV�
%DWWHU\� )DFW LV� VHW� E\� D� �'� ORRN� XS� WDEOH� �%DWWHU\� 9ROWDJH� &RPSHQVDWLRQ�� %DWWHU\&RPS��� 7KLV� WDEOH� KDV� ��� VLWHV�� RQH� HYHU\� �� YROW� IURP��� YROWV� WR� ��� YROWV�� 7KH� YDOXHREWDLQHG�IURP�WKH�WDEOH�LV�%DWWHU\�)DFW LQ�PLFURVHFRQGV�&5$1.�)8(/:KHQ�VWDUWLQJ� WKH�YDOXH�RI�9(� LV�REWDLQHG�IURP�WKH���GLPHQVLRQDO� ORRNXS� WDEOH�&UDQN)XHO FRQWUROOHG� E\� VFDOHG� WKURWWOH� SRVLWLRQ� 7KURWWOH�� 7KURWWOH� LV� VFDOHG� WR� �� IRU� FORVHGWKURWWOH�WR�����IRU�IXOO�WKURWWOH��7KH�YDOXH�IRU�9(�LV�WKHQ�FRQWUROOHG�DV�IRU�QRUPDO�UXQQLQJ�+RZHYHU�WKH�EDVH�IXHO�SXOVH�LV�PXOWLSOLHG�E\�D�FROG�VWDUW�IDFWRU�REWDLQHG�IURP�WKH�&ROG)XHO WDEOH�ZKLFK�DOORZV�XS�WR���WLPHV�WKH�QRUPDO�IXHOOLQJ�ZKLOH�VWDUWLQJ�&/26('�7+5277/(�)8(//,1*:KHQ�WKH� IROORZLQJ�FRQGLWLRQV�DUH�PHW� WKHQ� WKH�FORVHG� WKURWWOH WDEOH� LV�XVHG� WR�REWDLQWKH�YDOXH�RI�9(� 7KURWWOH ��&7�736��0D[�FORVHG�WKURWWOH�(QJLQH�6SHHG !�&7�VSHHG��0LQ�VSHHG�FORVHG�7KURWWOH�
:KHQ�WKH�DQWL±ODJ�LV�DFWLYH�WKHQ�WKH�3%:�FORVHG�WKURWWOH WDEOH�LV�XVHG�WR�REWDLQ�9(�
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$&&(/(5$7,21�'(&(/(5$7,21�(15,&+0(17:KHQ� WKHUH� LV�D� ODUJH�FKDQJH� LQ� WKURWWOH�SRVLWLRQ�PHDVXUHG� � HYHU\� �� �PLOOLVHFRQGV�� WKHQVRPH�DGGLWLRQDO�WLPH�LV�DGGHG�WR��WKH��EDVH�IXHO�SXOVH�ZLGWK��:KHQ�LQ�WKH�)$)�DUHD�GHILQHGE\�WKH�RSWLRQV�)$)�736�DQG�)$)�6SHHG�WKHQ�D�)$)�)XHO�SXOVH�ZLGWK� LV�XVHG�LQVWHDG�RI)XHOB3XOVH�ZKHQ��G7KURWWOH !��736B7ULS��G7KURWWOHu$FHOOB0��$FFHOB&�u736B$FFHOBPRGu736B$FFHOB$PRXQWu)XHOB3XOVH
ZKHQ�±G7KURWWOH !��736B7ULS��G7KURWWOHu$FHOOB0��$FFHOB&��uu736B$FFHOBPRGu736B'HFHOB$PRXQWu)XHOB3XOVH
ZKHQ�G 0$3�!���0$3B7ULS�RSWLRQ�G0$3�u0$3B$FFHOBPRGu0$3B$PPRXQWu)XHOB3XOVH
7KHVH�WKUHH�SRWHQWLDO�VRXUFHV�RI� WUDQVLHQW� IXHO�DUH�VXPPHG�WRJHWKHU�ZLWK�DQ\�$FFHOB)XHOIURP�WKH�SUHYLRXV�FDOFXODWLRQ�$FFHOB)XHO�LV�GHFD\HG�HYHU\�LQMHFWLRQ�HYHQW�RU���PLOOLVHFRQGV��EDFNJURXQG�HYHQW�WKXV��RU�LI)DVW�$FFHO�RSWLRQ�LV�RQ�WKHQ�HYHU\���PLOOLVHFRQGV�
$FFHOB)XHO� �$FFHOB)XHO�u $FFHOB'HFD\����RU�'HFHOB'HFD\�LI�$FFHOB)XHO�LV�QHJDWLYH�
7KH� � GHFD\� � DFWLRQ� LV� DSSOLHG� � HYHU\� � LQMHFWLRQ� HYHQW�� 7KH� � ILOWHU� � IRU� � 736� DOORZV� � IRUGHWHFWLRQ� � RI� � VPDOOHU� WKURWWOH� FKDQJHV�� WKH� PLQLPXP� ILOWHU� YDOXH� LV� ��� ZLWK� ���� JLYLQJPD[LPXP�ILOWHU�)8(/�,1-(&7,21�$1*/(7KH�VHTXHQWLDO�IXHO�LQMHFWLRQ�RSHQLQJ�DQJOH�PD\�EH�DGMXVWHG�XVLQJ�,QM�$QJOH PDS��7KHIHDWXUH�ZRUNV� LQ�FRQMXQFWLRQ�ZLWK� WKH�IXHO�V\QF RSWLRQ�WR�GHWHUPLQH�WKH�UHODWLYH�WR� WKH����GHJUHHV�RI�FUDQN�SRVLWLRQ���7KLV�IHDWXUH�FDQ�EH�XVHG�WR�LPSURYH�ERWK�IXHO�HFRQRP\DQG�WKURWWOH�UHVSRQVH�
5(9�/,0,77KH� UHY� OLPLW� IXQFWLRQ� ZRUNV� E\� FXWWLQJ� WKH� IXHO� LQMHFWLRQ� DQG�RU� LJQLWLRQ� LI� WKH� HQJLQHVSHHG LV�JUHDWHU�WKDQ�)XHO�FXW DQG�RU ,JQLWLRQ�FXW��7KH�GHSWK�RI�FXWWLQJ�LV�VHW�E\�)XHOFXW�UDWH�DQG�,JQ�FXW�UDWH�
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,*1,7,21�7,0,1*,JQLWLRQ�WLPLQJ�LV�FRQWUROOHG�LQ�WKH�VDPH�ZD\�DV�IRU�IXHO�XVLQJ�VSHHG�DQG�ORDG��7KHUH�DUH���VSHHG�VLWHV��RQH�HYHU\�����USP�IURP�����WR������USP�DQG����ORDG�VLWHV�RQH�HYHU\���ORDG�VWHSV�IURP���WR������$W�HDFK�VLWH�WKH�WLPLQJ�FDQ�EH�VHW�IURP�����WR����GHJUHHV%7'&��,QWHUSRODWLRQ�LV�XVHG�IRU�YDOXHV�EHWZHHQ�VLWHV�WR�HQVXUH�VPRRWK�FXUYHV�7KH� LJQLWLRQ� DGYDQFH� YDOXH� $'9 IURP� WKH� PDLQ� ORRNXS� WDEOH� LV� PRGLILHG� E\� D� XVHUFRQWUROOHG� YDOXH� 6SDUN� PRG�� 6SDUN� PRG LV� YDULDEOH� IURP� ����� WR� ������� XVHG� ZKHQFDOLEUDWLQJ�WKH�HQJLQH�WR�REWDLQ�RSWLPXP�YDOXHV�IRU�WKH�$'9�WDEOH��,W�FDQ�DOVR�EH�VHW�WRD�SUH�VHW�YDOXH�XVLQJ�WKH�,JQ�2IIVHW RSWLRQ��$W�SRZHU�RQ�,JQ�2IIVHW LV�FRSLHG�LQWR�6SDUNPRG��VR�LW�RSHUDWHV�DV�DQ�RYHUDOO�DGYDQFH�UHWDUG�VHWWLQJ�
$'9�P�  �6SDUN�$GY ��6SDUN�0RG

7KH� PRGLILHG� LJQLWLRQ� DGYDQFH� LV� IXUWKHU� PRGLILHG� E\� WKH� DLU� DQG� ZDWHU� WHPSHUDWXUHUHWDUG� RU� WKH� WKURWWOH� SRVLWLRQ� DGYDQFH� PRGLILHU� 5HWDUG� 0RG ZKLFKHYHU� LV� WKH� PRUHUHWDUGHG�
$LU�5HWDUG LV�VHW�E\�D�WDEOH�FDOOHG��$,7�6SDUN� ��7KH�PRGLILHG�LJQLWLRQ�WLPLQJ�

$'9��PRG�  �$'9��PRG� ±�$,7�6SDUN ��736�UWG��P�
:DWHU�WHPSHUDWXUH�UHWDUG�LV�VLPSOHU�DQG�VHW�E\�&RRO�5WG�6WUW DQG�&RRO�5WG�5DWH�
,I�3%:�LV�HQDEOHG�WKHQ�$LU�5HWDUG LV�VHW�E\�D���GLPHQVLRQDO�ORRN�XS�WDEOH�DGGUHVVHG�E\7KURWWOH�DQG�(QJLQH�6SHHG��7KH�7KURWWOH�D[LV�KDV����VLWHV�� RQH�HYHU\� ���SRLQWV� IURP7KURWWOH  ���WR�7KURWWOH  ������:27���7KH�6SHHG�D[LV�KDV����VLWHV�RQH�HYHU\�����USPIURP�����WR������USP��7KH�YDOXHV�IURP�WKH�WDEOH�DUH�LQWHUSRODWHG��7KH�PDS�ZLOO�DFFHSWYDOXHV� LQ� WKH� UDQJH� ����� WR� �������� 7KH� RXWSXW� IURP� WKH� WDEOH� 736� UHWDUG LV� WKHQPRGLILHG�E\�WKH�XVH�PRGLILHU�5HWDUG�PRG VXFK�WKDW�

736BUWG�P�� �736BUHWDUG���5HWDUGBPRG,I�736BUWG�P����$LUB5HWDUG�WKHQ�$'9B�PRG�� �$'9�PRG����736BUWG�P�$'9�U� �$'9�P���$LU�5HWDUG
.QRFN�5WG�LV�DSSOLHG�KHUH�LI�DQ\�.QRFN�YROWDJH�LV�GHWHFWHG�
)LQDOO\� WKH� IRXU� LQGLYLGXDO� LJQLWLRQ� WULP� RSWLRQV� ,*1�"BPRG DUH� DSSOLHG� WR� WKH� VSDUNRXWSXWV��7KHVH�VKRXOG�EH�NHSW�WR�D�IHZ�GHJUHHV��:KHQ�WKH�LGOH�FRQGLWLRQV�DUH�PHW�WKHQWKH� µ6SDUN� VFDWWHU¶� IHDWXUHV� PD\� EH� XVHG� WR� VWDELOLVH� LGOH�� 7KH� ,GOH� 6SDUN WDEOH� ZLOOSURGXFH�D�PRGLILFDWLRQ�UHODWHG�WR�WKH�GLIIHUHQFH�IURP�WKH�LGOH�VHW�SRLQWV��%(:$5(�WKLVZLOO�PDNH�D�QRQH±VHQVH�RI�WKH�WLPLQJ�LQGLFDWHG�E\�D�WLPLQJ�OLJKW�
7KH�PD[LPXP�UHWDUGHG�VSDUN�LV�OLPLWHG�E\�WKH�&DW�5WG�/LPW�WDEOH�DFFHVVHG�XVLQJ�WKHH[KDXVW�PRXQWHG�WKHUPRFRXSOH�
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.12&.�68535(66,217KH�NQRFN�PLFURSKRQH�UHVSRQGV�WR�IUHTXHQFLHV�EHWZHHQ���DQG���N+]�WKLV�LV�SURFHVVHGLQ�WKH�(&8�WR�DQ�HQHUJ\�YDOXH�VDPSOHG�LPPHGLDWHO\�DIWHU�LJQLWLRQ��&XUUHQWO\�DOO�F\OLQGHUVDUH�SURFHVVHG�WRJHWKHU��EXW� LW�ZRXOG�EH�TXLWH�SRVVLEOH�WR�GHWHFW� WKHP�LQGLYLGXDOO\��7KHVRIWZDUH�SURFHVVLQJ�ILUVW�UHPRYHV�DQ\�EDFNJURXQG�QRLVH�DQG�LI�WKHUH�LV�DQ\�HQHUJ\�OHIWWKLV� LV�XVHG� WR�GHWHUPLQH� WKH�H[WUD� IXHO�DQG� LJQLWLRQ� UHWDUGV�HPSOR\HG�WR� UHFRYHU� IURPWKH�NQRFN�FRQGLWLRQ��$V�D�GHYHORSPHQW�DLG�.QRFN�5DZ�3N�ZLOO�KROG� WKH�SHDN�YDOXH�RI.QRFN�5DZ�XQWLO�LW�LV�UHVHW�ZLWK�WKH�³.´�NH\��VHH�I���IURP�SDUDPHWHU�VFUHHQ��7KH�.QRFN1RLVH WDEOH�VKRXOG�EH�ILOOHG�ZLWK�YDOXHV� IURP�WKH�.QRFN�5DZ�3N SDUDPHWHU� WR�VHW� WKHQRUPDO�EDFN�JURXQG�OHYHO��RU�WROHUDEOH�OHYHO�RI�NQRFN�
$OJRULWKP�,JQLWLRQ
.QRFN� �.QRFNBUDZ ��.QRFNBQRLVH
.QRFNB$GY� �.QRFN u .QRFNB5WG
,I�.QRFNBQRLVH !�.QRFNBUDZ !�.QRFNBQRLVH��
7KHQ�DW�WKH�.QRFNBUDWH RSWLRQ�
.QRFNB$GY� �.QRFNB$GY ��.QRFNBLQF �LI�OHVV�WKDQ�.QN�5WG�0D[�
.QRFNBQRLVH LV���WDNHQ��IURP��WKH��.QRFNBQRLVH���7DEOH���YHUVXV�(QJLQHBVSHHG�
1RWH��LI�.QRFNBUDZ���.QRFNBQRLVH���WKHQ�WKH�ELW���HUURU��IODJ��LQ�(5525��LV�VHW�
)XHO�$OJRULWKP
.QRFNBIXHO� �.QRFN u .QRFNB5LFK �LI�OHVV�WKDQ�.QN�)XHO�0D[�
,I�.QRFNBQRLVH !�.QRFNBUDZ�!�.QRFNBQRLVH��
7KHQ�DW�WKH�.QRFNBUDWH RSWLRQ�
.QRFNB)XHO� �.QRFNB)XHO ��.QRFNBGHF
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67$57,1*�,*1,7,217KH� VWDUWLQJ� LJQLWLRQ� WLPLQJ� LV� VHW� E\� WKH� WHHWK� RQ� WKH� FUDQNVKDIW� WLPLQJ� GLVF�� 7KLV� LVQRPLQDOO\� 7'&�� KRZHYHU� WKLV� FDQ� EH� PHFKDQLFDOO\� DGMXVWHG� DQG� WKH� UHVXOWLQJ� WLPLQJHUURU�FDQ�EH�DGMXVWHG�RXW�XVLQJ�'HOD\�$QJOH�7,0,1*�6(1625�'(/$<�&203(16$7,216RPH�WLPLQJ�VHQVRUV��HVSHFLDOO\�YDULDEOH�UHOXFWDQFH�PDJQHWLF�VHQVRUV�KDYH�DQ�LQ�EXLOWGULIW�ZLWK�VSHHG��7KLV�FDXVHV�WKH�LJQLWLRQ�WLPLQJ�WR�UHWDUG�DV�WKH�HQJLQH�VSHHG�LQFUHDVHV�7KLV� LV� FRPSHQVDWHG� IRU� ZLWK� WKH�3LFNXS� FRPS RSWLRQ�� 7KH� YDOXH� RI�3LFNXS� FRPS LV�������GHJ�530��6R��DVVXPLQJ�SLFNXS�FRPS LV� LQLWLDOO\�VHW�WR���� LI� IRU�D�IL[HG�YDOXH�RI$'9�P� WKH�PHDVXUHG�WLPLQJ�DW������USP�LV���GHJUHHV�GLIIHUHQW�DW������USP�WKHQ�
3LFNXS�FRPS  ��u �����������3LFNXS�FRPS  ��������

,*1,7,21�&2,/�&+$5*(�7,0(7KH� LJQLWLRQ� FRLO� FKDUJH� WLPH� LV� FDOFXODWHG� IURP� EDWWHU\� YROWDJH� DQG� HQJLQH� VSHHG�'LIIHUHQW�FRLOV�UHTXLUH�GLIIHUHQW�FKDUJH�WLPHV��&RLOB)DFWRU DGMXVWV�&KDUJHBWLPH WKDW� LQWXUQ�FRQWUROV�WKH�OHYHO�RI�FKDUJH�KHOG�LQ�WKH�FRLO��7KH�KLJKHU�WKH�YDOXH�WKH�PRUH�FKDUJH�,W� LV� LPSRUWDQW� WKDW� WKH� YDOXH� LV�QHLWKHU� WRR� ORZ��ZHDN�VSDUN��RU� WRR�KLJK�� RYHU�KHDWHGFRLOV�DQG�DPSOLILHU�ZLOO�UHVXOW�
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72548(�&21752/��3%:�
(1$%/(�&21',7,2167KH�3%:�V\VWHP�ZLOO�EH�HQDEOHG�LI�DOO�RI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�(&8�3%:�3LQ�LV�DW��Y��'ULYHUV�6ZLWFK�$LU�WHPSHUDWXUH LV���3%:�7HPS �2SWLRQ�
,I� 3%:� LV� HQDEOHG� WKH� LJQLWLRQ� WLPLQJ� LV� PRGLILHG� E\� WKH� 736� 5HWDUG IDFWRU� DQG� DSURSRUWLRQ�RI�VSDUNV�LV�GLVDEOHG�E\�WKH�,JQLWLRQ�/LPLWHU�IXQFWLRQ�7KH�6SDUN�/LPLWHU��'�ORRNXS�WDEOH�FRQWUROV�WKLV�,QSXWV�(QJLQH�6SHHG�DQG�7KURWWOH�6SHHG�$[LV����VLWHV�����WR������USP�ZLWK�VWHSV�HYHU\����USP�7KURWWOH�$[LV����VLWH���WR�����7KURWWOH��ZLWK�VWHSV�HYHU\����XQLWV�2XWSXW�/LPLWHU����WR��������QR�FXW�WR�DOPRVW�WRWDO�FXW�(/(&7521,&�:$67(*$7(�&21752//(57KH�HOHFWURQLF�ZDVWHJDWH�FRQWUROOHU�XVHV�D�VROHQRLG�DLU�EOHHG�YDOYH�WR�FRQWURO� WKH� ORDGVXSSOLHG� WR� WKH�ZDVWH� JDWH�DFWXDWRU� FDSVXOH��7KLV�DOORZV� WKH�PDQLIROG�SUHVVXUH� WR� EHDFFXUDWHO\�FRQWUROOHG��7KLV�LV�DQ�RSHQ�ORRS�V\VWHP��7KH�ROG�DFWLYH�IHHGEDFN�KDV�EHHQGHOHWHG�DV�LW�RIIHUHG�PDUJLQDO�SHUIRUPDQFH�LPSURYHPHQW�IRU�FRQVLGHUDEOH�PDSSLQJ�DQGHQJLQH�VWUHVV�
/RDG�DQG�(QJLQH�6SHHG�DUH�WKHQ�XVHG�WR�DGGUHVV�D��'�ORRN�XS�WDEOH�WR�JLYH�WKH�EDVHZDVWH�JDWH�YDOYH�GXW\�F\FOH�:*�PVU��7KH�:*�PVU LV�WDNHQ�IURP�WKH�:DVWH�*DWH PDS�DFFHVVHG�XVLQJ�7KURWWOH DQG�(QJLQH�6SHHG�� 7KH�RXWSXW� KDV� WKH� UDQJH���� WR� ������7KH�RXWSXW�GXW\�YDOXH�:*�PVU LV�WKHQ�PRGLILHG�E\�D�XVHU�FRQWUROOHG�IDFWRU�:*�PRG WRJLYH�WKH�ZDVWH�JDWH�RXWSXW�YDOXH�:*�PVU�P���7KLV�DOORZV�WKH�XVHU�WR�FDOLEUDWH�WKH�ZDVWHJDWH�GXW\�F\FOH�WDEOH�

:*�PVU��P�  �:*�PVU ��:*�PRG
7KH� ILQDO� GULYH�YDOXH� RI�:*�PVU�P� LV� OLPLWHG� LQ� UDQJH� WR� SURGXFH�:*�PVU�F� WKDW� LVXVHG�WR�GULYH�WKH�YDOYH�
7R� SUHYHQW� RYHU� ERRVW� DQ� RSWLRQ�%RRVW� /PW�:* LV� DSSOLHG�ZKHQ�/RDG H[FHHGV� WKHYDOXH�LQ�WKH�%RRVW�/LPLW WDEOH�
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,*1,7,21�7,0,1*,JQLWLRQ��WLPLQJ��LV�FRQWUROOHG�E\�D��WKUHH��GLPHQVLRQDO�� ORRN�XS�WDEOH�DGGUHVVHG�E\�HQJLQHVSHHG�DQG�ORDG���7KH�VSHHG�D[LV�KDV�����VLWHV�����HYHU\�����USP�IURP�����WR��������7KHORDG�D[LV��KDV�����VLWHV��RQH��HYHU\�����SRLQWV�IURP���WR�������$W��HDFK��VLWH���WKH�WLPLQJ��FDQEH�VHW�IURP���WR����GHJUHHV�%7'&���,QWHUSRODWLRQ���LV�XVHG�WR�HQVXUH�D�VPRRWK�FXUYHV�7KHUH��DUH�QR�FRPSHQVDWLRQ�IDFWRUV�IRU�LJQLWLRQ�WLPLQJ�EXW��WKHUH�LV��D� XVHU��FRQWUROOHG��IDFWRU6SDUNB0RG���ZKLFK��LV��XVHG��IRU�UHSURJUDPPLQJ�WKH�LJQLWLRQ�FXUYHV�6SDUNB�PRG�� �6SDUN�PDS����6SDUNBPRG:KLOH��FUDQNLQJ��WKH��LJQLWLRQ�LV�GHWHUPLQHG��E\��WKH��6WDUWB$'9�RSWLRQ�:KHQ�WKH�LGOH�FRQGLWLRQ�LV�PHW��WKURWWOH�LV�OHVV�WKDQ�WKH�,GOHB7KURWWOH�RSWLRQ�WKH�,GOH�6SDUNWDEOH� LV� DFWLYH� DQG� WKH� 6SDUNBRXW� SDUDPHWHU� VKRZV� WKH� HIIHFW� RI� WKH� KLJK� VSHHG� LGOHVWDELOLVDWLRQ�DWWHPSWLQJ�WR�FRQWURO�HQJLQH�VSHHG�WR�,GOHBVHW�6SDUNBRXW� �6SDUNB�PRG����6SDUNB,GOH(DFK�WULJJHU�WRRWK�KDV�LWV�RZQ�RIIVHW� WR�DOORZ�IRU�ILQH�DGMXVWPHQW�WKH�GLIIHUHQFH�VKRXOG�EHNHSW�WR�������GHJUHHV��DOWKRXJK�WKH�UDQJH�PD\�EH���WR����GHJUHHV�WR�VSDQ�D�WRRWK�JDS�3LFNXSB)�LV�XVHG�WR�FRPSHQVDWH�IRU�WKH�VPDOO�GHOD\V�DVVRFLDWHG�ZLWK�VHQVRUV�DQG�LJQLWLRQFRLOV��LI�WKHUH�LV�LQVXIILFLHQW�UDQJH�WKHQ�WKH�(GJH�RSWLRQ�VKRXOG�EH�FKDQJHG�DV�D�VORZ�HGJHKDV�EHHQ�VHOHFWHG��,I�UHTXLUHG�LJQLWLRQ�UHWDUGV�IRU�DLU�LQOHW�WHPSHUDWXUH��FRRODQW�WHPSHUDWXUH�DQG�EDURPHWULF�SUHVVXUH�FRXOG�EH�DGGHG��$OVR�UHWDUGV�WR�HDVH�JHDU�FKDQJHV�DQG�SXOO�DZD\PLJKW�EH�DGGHG��FRQWDFW�*(06�LI�UHTXLUHG�
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7KH� LGOH� FRQWURO� LV� D� FRPSHQVDWLRQ� IRU� HQJLQH� WHPSHUDWXUH� DV�PHDVXUHG� E\� WKH� FRRODQWVHQVRU��DQG�(QJLQHBVSHHG��DQG� WKH� WZR�RSWLRQDO� IDFWRUV�$�&B,GOH�DQG�!��YROWB,GOH��7ZRW\SHV�RI�LGOH�E\�SDVV�YDOYHV�DUH�VXSSRUWHG������ZLUH�VWHSSHU�PRWRU�DQG���ZLUH�VSULQJ�UHWXUQ�D� � ZLUH� SXVK�SXOO� YDOYH� FRXOG� EH� VXSSRUWHG� E\� DUUDQJHPHQW�� $Q� DGGLWLRQDO� KLJK� VSHHGFRQWURO�XVLQJ�,GOH�VSDUN�LV�DOVR�XVHG�WR�VWDELOLVH�WKH�LGOH�VSHHG�
67(33(5�02725:KHQ�WKH�RSWLRQ�,GOHB3:�LV�]HUR�WKHQ�WKH�VWDQGDUG�VWHSSHU�PRWRU�RXWSXWV�DUH�DFWLYH��7KHILYH�RU�VL[�ZLUH�VWHSSHU�PRWRU�� LV�GULYHQ�FORVHG�DW�SRZHU�RQ�WKLV� LV�JLYHQ�WKH�QRPLQDO�VWHSSRVLWLRQ�RI���DQG�WKHQ�WKH�VWHSSHU�RSHQV�WKH�E\�SDVV�WR�WKH�YDOXH�VSHFLILHG�LQ�WKH�,GOHBVWHSWDEOH� DQG� ,GOHBVSHHG� WDEOH�� ,GOHBVHW� LV� D� VORZ� SURSRUWLRQDO� FRQWURO� SDUDPHWHU� WKDW� LVDFWLYDWHG�ZKHQ�7KURWWOH���,GOHB7KURWWOH�RSWLRQ��DQG�FRQVWUDLQHG�QRW�WR�H[FHHG�,GOHBVHW��DQG,GOHBVHW±�RSWLRQV��ZKHQ�HQJLQH�VSHHG�LV�QRW�HTXDO�WR�,GOHBVHW�VSHHG�RSWLRQ��,GOHB02'�WKHXVHU� YDULDEOH� PD\� EH� DGMXVWHG� WR� RSWLPLVH� WKH� WDEOH�� $�&B,GOH� LV� D� UHVSRQVH� WR� DQ� DLUFRQGLWLRQLQJ�UHTXHVW�IRU�DQ�HOHYDWHG�LGOH��!��YROWB,GOH�LV�WKH�UHVSRQVH�GXH�WR�D�ORZ�EDWWHU\YROWDJH�,GOH�7DUJHW� ,GOH�IURP�6WHS�7DEOH���,GOHBPRG�,GOHBVSHHG�,GOHBVHW�^$�&B,GOH`�^!��YROWBLGOH`
!��YROWB,GOH��LV�DGGHG�WR�WKH�FXUUHQW�,'/(�YDOXH�ZKHQ�WKH�EDWWHU\�VXSSO\�YROWDJH�LV�OHVV�WKDQ����YROWV�$�&B,GOH�LV�DGGHG�LI�WKH�DLU�FRQGLWLRQLQJ�UHTXHVW�LV�SXOOHG�ORZ�
,'/(�63(('�&21752/:KHQ� 7KURWWOH� LV� OHVV� WKDQ� ,GOHB7KURWWOH� RSWLRQ� WKH� ,GOHB6HWBVSG� SDUDPHWHU� IURP� WKH&RROB,GOH�WDEOH���LV�XVHG�WR�GHULYH�GB,GOHBVSHHG�XQWLO�WKH�+LB,GOH�WLPH�RSWLRQ�KDV�H[SLUHG�WKH,GOHBVHW� LV� XVHG�� 7KH� GB,GOHBVSHHG� LV� XVHG� WR� DFFHVV� WKH� ,GOHB6SDUN� WDEOH� WR� ILQG6SDUNB,GOH� WR�PRGLI\� WKH� LJQLWLRQ� DQJOH�� 0HDQZKLOH� D� VORZHU� SURFHVV� LV� PRYLQJ� WKH� LGOHPRWRU� WRZDUGV� D� FRQGLWLRQ� VXLWDEOH� IRU� WKH� WDUJHW� ,GOHB6HW� RSWLRQV� XVLQJ� WKH� ,GOHBVHWSDUDPHWHU�FRQVWUDLQHG�E\�WKH�,GOHBVHW��DQG�,GOHBVHW±�RSWLRQV��7KHUH�LV�D�+LB,GOH�RSWLRQ�WKDWZLOO� RSHQ� WKH� LGOH� E\±SDVV� YDOYH� IRU� WKH� KLJK� LGOH� FRQGLWLRQ�� ZKLOH� +LB,GOHBFRXQW� FRXQWVGRZQ�$�ORZ�YDOXH�IRU�LGOH�ZLOO�LQGLFDWH�D�FORVHG�YDOYH�DQG�D�KLJK�YDOXH�DQ�RSHQ�YDOYH��$W�SRZHU�RQWKH�YDOYH�LV�SXVKHG�FORVHG�WR�ILQG�LW¶V�UHIHUHQFH�SRLQW��WKHQ�RSHQV�WR�WKH�FXUUHQW�LGOH�WDUJHWSRVLWLRQ�
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2;<*(1�)(('%$&.7KH�R[\JHQ�VHQVRU�VLJQDO�ZKHQ� IXQFWLRQLQJ� LV�DOORZHG�WR� �PRGXODWH� WKH� � IXHO�SXOVH�ZLGWKZLWKLQ� WKH� OLPLWV�RI�RSWLRQV�2;B)%B�YH� �DQG�2;B)%B�YH�� � �7KH�SURSRUWLRQDO�DQG� LQWHJUDOFRQWUROOHU� � LWHUDWLRQ� UDWH� � DQG� � HUURU� � VFDOLQJ� � DUH� � VHW� � E\� � RSWLRQV� � 2;B)%B*DLQ� � DQG2;B)%B5DWH�� 7KH� HUURU� VLJQDO� 2;BHUURU� LV� GHULYHG� IURP� WKH� � R[\JHQ� VZLWFKLQJ� � KLVWRU\2;B+LVWRU\�DQG�WKH�2[B(UURU�WDEOH���7KH��PRVW�VLJQLILFDQW�ELW�LV�WKH�PRVW�UHFHQW�FRQGLWLRQ�RIWKH� R[\JHQ� VHQVRU� 2[\JHQBUDZ�� FRPSDUHG� ZLWK� WKH� QRPLQDO� VWRLFKLRPHWULF� SRLQW� RSWLRQFDOOHG�2;BVZLWFK��7KH�IRXU�PRVW�VLJQLILFDQW�ELWV�DUH�SUHVHQWHG�WR�WKH��WDEOH�DQG�D�UDZ�HUURUUHWXUQHG��7KH�UDZ�HUURU� LV� �VFDOHG��E\�2;B)%B*DLQ�� �7KH�HUURU� LV� WKHQ�SURFHVVHG�E\� WKHSURSRUWLRQDO��DQG�LQWHJUDO���FRQWUROOHU���XVLQJ��WKH��SURSRUWLRQDO���DQG��� LQWHJUDO�FRHIILFLHQWV2;B)%BSUR�DQG�2;B)%BLQW� UHVSHFWIXOO\�� ,I� WKH�FRRODQW� WHPSHUDWXUH�H[FHHGV�&RRODQWB2.WKHQ�WKH�IHHGEDFN�VLJQDO�PRGXODWHV�WKH�IXHO�SXOVH�ZLGWK��7R�GLVDEOH�R[\JHQ�IHHGEDFN�VHWUDWH�WR�]HUR�
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021,725,1*�$1'�',63/$<�6<67(0��,%0�3&�&21),*85$7,21�
7R�DOORZ� WKH�XVHU� WR�PRQLWRU� WKH�RSHUDWLRQ�RI� WKH�HQJLQH�PDQDJHPHQW�V\VWHP�DQG� WRUHSURJUDP� WKH� XVHU� GDWD�� WKH� V\VWHP� LQWHUIDFHV� ZLWK� DQ\� ,%0� 3&� RU� FRPSDWLEOHFRPSXWHU�XVLQJ�*(06&20�(;(�7R� FRQQHFW� WKH� ,%0� 3&� WR� WKH� (&8� D� VSHFLDO� FDEOH� LV� UHTXLUHG�� 7KUHH� ZLUHV� DUHUHTXLUHG�� WKH� OLG�RI� WKH�(&8�PXVW�EH� UHPRYHG� WR�DFFHVV� WKH� LQWHUQDO� VHULDO� FRQQHFWRU-3���
-3��LV�QXPEHUHG�DQWL�FORFNZLVH�IURP�WKH�NH\� ��ZD\ ���ZD\��(�&�8��7; 3&�5; 3,1�� 3,1����(�&�8��*5281' 3&�*1' 3,1�� 3,1����(�&�8��5; 3&�7; 3,1�� 3,1��
1RWH� WKLV� FDEOH� VKRXOG� RQO\� EH� XVHG� LQ� D� FRQWUROOHG� HOHFWUR�PDJQHWLF� HQYLURQPHQW� DVWKHVH�VLJQDO�OLQHV�DUH�QRW�ILOWHUHG��7KH�OLG�PXVW�EH�UHILWWHG�IRU�QRUPDO�RSHUDWLRQ�6(77,1*�83�7+(�,%0�3&3ODFH�WKH�*(06�IORSS\�GLVF�LQ�GULYH�$��DQG�FRS\�WKH�FRQWHQWV�WR�D�GLUHFWRU\�DQG�VXE�GLUHFWRU\� RQ� \RXU� KDUG� GLVF�� 7KHQ� W\SH� *(06&20� WR� UXQ� WKH� DSSOLFDWLRQ�� 1RWH� WKHJHPV�GLUHFWRU\�VKRXOG�EH�SDWKHG�
7KH�'LUHFWRU\�VWUXFWXUH�VKRXOG�EH�
&��*(06 7KLV�FRQWDLQV�*(06&20�(;(�DQG�*(06�(;(�
:LWK�DW�OHDVW�RQH�VXE�GLUHFWRU\�
&��*(06�/$1&(5�7KLV�FRQWDLQV*(06&20�&)* &RQILJXUDWLRQ�ILOH�OLVWV�ILOHV�XVH�/$1&(5��,1, ,QLWLDOLVDWLRQ�OLVW�3DUDPHWHUV��0DSV��7DEOHV�/$1&(5��.(< 8VHU�NH\�ILOHV�NH\ERDUG�IXQFWLRQV�""""""""�+(; &DOLEUDWLRQ�ILOH�""""""""�6&5 6FUHHQ�ILOH�RI�GLVSOD\�SDUDPHWHUV�/$1&(5��327 2SWLRQDO��SRW�ER[��DOWHUQDWLYH�WR�NH\ERDUG�3$5$0(7(5�',63/$<8S�WR����SDUDPHWHUV�PD\�EH�GLVSOD\HG��XVH�)�� WR�VHOHFW�SDUDPHWHUV��DQG�)�� WR�VDYHWKH�VFUHHQ�FRQILJXUDWLRQ�86(5�,1387�)81&7,2167KHUH�DUH�YDULRXV�IXQFWLRQV�DQG�PRGHV�WKDW�FDQ�EH�LQLWLDWHG�E\�WKH�,%0�3&��WKDW�DOORZWKH� XVHU� WR� FRQWURO� WKH� RSHUDWLRQ� RI� WKH� PDQDJHPHQW� V\VWHP� DQG� WR� UHSURJUDP� WKHFDOLEUDWLRQ�GDWD��WKH�)���IXQFWLRQ�ZLOO�VKRZ�WKH��.H\�ILOH�IXQFWLRQV�
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21�/,1(�(1*,1(�&21752/,JQLWLRQ�DGYDQFH�DQG�IXHO�PL[WXUH�FDQ�EH�FRQWUROOHG�XVLQJ� WKH�DUURZ�NH\V��)���ZLOO� OLVWWKH�IXQFWLRQDO�NH\V�7KH� �XS� DUURZ�� DQG� �GRZQ� DUURZ�� NH\V� FRQWURO� WKH� IXHO� PL[WXUH� E\� PRGLI\LQJ� WKHYROXPHWULF�HIILFLHQF\�YDOXH�XVLQJ�D� IDFWRU�FDOOHG�)XHO�PRG��2QH�SUHVV�RI� WKH�XS�DUURZNH\�ZLOO�LQFUHDVH�)XHO�PRG E\�������DQG�RQH�SUHVV�RI�WKH�GRZQ�DUURZ�NH\�ZLOO�GHFUHDVH)XHO�PRG E\��������,I�WKH�6+,)7�NH\�LV�SUHVVHG�DW�WKH�VDPH�WLPH�DV�WKH�XS�DQG�GRZQDUURZ�NH\V�WKHQ�)XHO�PRG ZLOO�EH�LQFUHDVHG�RU�GHFUHDVHG�E\������7KH� �OHIW� DUURZ�� DQG� �ULJKW� DUURZ� �� NH\V� FRQWURO� WKH� LJQLWLRQ� WLPLQJ� E\� PRGLI\LQJ� WKHDGYDQFH�XVLQJ�D� IDFWRU�FDOOHG�6SDUN�PRG��2QH�SUHVV�RI� WKH� ULJKW�DUURZ�NH\� LQFUHDVHV6SDUN�PRG E\������DQG�RQH�SUHVV�RI�WKH�OHIW�DUURZ�NH\�GHFUHDVHV�6SDUN�PRG E\������352*5$00,1*�)81&7,216�7KHUH�DUH���NH\V�WKDW�ZLOO�UH�SURJUDP�WKH�FDOLEUDWLRQ�GDWD�7+(�µ6¶�352*5$0�.(<7KH� LJQLWLRQ� DGYDQFH� FXUYH� LV� UHSURJUDPPHG� XVLQJ� µV¶��:LWK� WKH� HQJLQH� UXQQLQJ� DW� DVSHHG�DQG�ORDG�VLWH��SUHVVLQJ�µV¶�ZLOO�SURJUDP�WKH�DGYDQFH�YDOXH�LQ�6SDUN�PRG LQWR�WKHFXUYH�DW�WKDW�VLWH��6SDUN�PRG LV�UHVHW�WR�]HUR��,I�WKH�HQJLQH�VSHHG�LV�QRW�ZLWKLQ�����USPRI� D� VSHHG� VLWH� WKHQ� LW� ZLOO� QRW� EH� UHSURJUDPPHG� DQG� WKH� 3&� ZLOO� JLYH� DQ� DXGLEOHZDUQLQJ�7+(�µ)¶�352*5$0�.(<7KH� IXHO� PDS� FDQ� VLPLODUO\� EH� SURJUDPPHG� XVLQJ� WKH� I� NH\�� ZLWK� )XHO� PRG EHLQJDGMXVWHG�7+(�µ&¶�352*5$0�.(<7KH�FKHFNVXP��ZKLFK�LV�XVHG�WR�FKHFN�WKDW�WKH�FDOLEUDWLRQ�GDWD�KDV�QRW�EHHQ�FRUUXSWHG�LV� UHSURJUDPPHG�E\�SUHVVLQJ�F��7KLV�ZLOO� UHFDOFXODWH� WKH� FKHFNVXP�XVLQJ� WKH�SUHVHQWFDOLEUDWLRQ�GDWD�DQG�ZLOO�SURJUDP�WKLV�YDOXH�LQWR�WKH�FKHFNVXP�ORFDWLRQ��,I�DQ\�FKDQJHVDUH�PDGH�WR�WKH�FDOLEUDWLRQ�WKHQ�F�VKRXOG�EH�XVHG�WR�FRUUHFW�WKH�FKHFNVXP�
,I�FKDQJHV�WR�0DSV��7DEOHV��RU�2SWLRQV�DUH�PDGH�ZLWK�WKH�(&8�SRZHUHG�DQG�FRQQHFWHGWR� WKH�3&�� WKHQ� WKHVH� FKDQJHV�ZLOO� DOWHU� WKH�(&8��&DUH�PXVW� EH� WDNHQ�ZKLOH� DOWHULQJYDOXHV�HVSHFLDOO\�LI�WKH�HQJLQH�LV�UXQQLQJ�,I� WKHUH� LV� QR� VHULDO� FRPPXQLFDWLRQV� WKHQ� WKH� RII�OLQH� IODJ� LV� VHW� DQG� RQO\� WKH:25.0$3�+(;�LV�DOWHUHG�
&DOB1DPH�DOORZV� WKH�HQG�XVHU� WR�VHW�XS� WR�HLJKW�DOSKD�QXPHULF�FKDUDFWHUV� WR� LGHQWLI\WKH�(&8�DQG�RU�LWV¶�FDOLEUDWLRQ�
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0$36)XHO�PDS 7KH�EDVH�IXHO�9(�LV�GHULYHG�IURP�WKLV�PDS��/RDG PD\�EH�VHOHFWHGIURP�WKH�WKUHH�SRVVLEOH�VRXUFHV�7KURWWOH��0$3��DQG�$LUIORZ�,JQLWLRQ�PDS 7KH� EDVH� LJQLWLRQ� 6SDUN� DGY LV� GHULYHG� IURP� WKLV� PDS� ZLWK� WKHVDPH�IXQFWLRQDOLW\�DV�WKH�)XHO�PDS�736�UHWDUG PDS 7KH�EDVH� WKURWWOH�FRQWUROOHG� LJQLWLRQ� UHWDUG��736� UHWDUG LV�GHULYHGIURP�WKLV�PDS��DFWLYH�LI�,57' LV�VHW�6SDUN�OLPLW PDS 7KLV� LV� WKH� VSDUN� FXWWLQJ� SHUFHQWDJH� WKDW� ZLOO� EH� XVHG� LI� ,/07 LVDFWLYDWHG�:DVWH�*DWH PDS 7KH� GXW\� RU� IRUFH� DSSOLHG� E\� WKH�ZDVWH� JDWH� YDOYH��:*�065 LVGHULYHG�IURP�WKLV�PDS�)XHO�OLPLW PDS 7KLV� LV� WKH� IXHO� FXWWLQJ� SHUFHQWDJH� WKDW� ZLOO� EH� XVHG� LI� )/07 LVDFWLYDWHG�%RRVW�7DUJHW PDS 7KLV� LV� WKH� DQWLFLSDWHG� ORDG� YDOXH� WR� EH� REWDLQHG� IRU� WKH� FXUUHQWVSHHG� DQG� WKURWWOH�� DQG� XVHG� LQ� WKH� ZDVWHJDWH� IHHGEDFNPHFKDQLVP�,QM�DQJOH PDS 7KLV� PDS� DOORZV� IRU� SUHFLVH� FRQWURO� RYHU� WKH� LQMHFWRU� RSHQLQJUHODWLYH�WR�FUDQN�SRVLWLRQ�7KURWWOH�PRG PDS 7KLV�SURGXFHV�D� WKURWWOH� UHODWHG�FRUUHFWLRQ�RI� WKH� ORDG�EDVHG� IXHOPDS�WR�FRPSHQVDWH�IRU�WKURWWOH�SRVLWLRQ�
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7$%/(6
&UDQN�)XHO�WDEOH :KLOH�FUDQNLQJ� WKH� EDVH� IXHO��9( LV� REWDLQHG� IURP� WKLV� WKURWWOHUHODWHG�WDEOH�6SHHG�WDEOH 7KLV�GHWHUPLQHV�WKH�YDOXHV�IRU�WKH�VSHHG�VLWHV�XVHG�LQ�DOO�PDSV�$LU�FRPS WDEOH 7KH�DPRXQW�IXHO�PD\�EH�FRUUHFWHG�IRU�GLIIHUHQW�DLU�WHPSHUDWXUHVZLWK� WKLV� WDEOH�� 7KH� FKDQJH� IURP� VWDQGDUG� LV� �������� 1RWH� WKHPLQXV�VKRXOG�EH�HQWHUHG�DIWHU�WKH�YDOXH�%DWWHU\�FRPS WDEOH 7KH� LQMHFWRU� GHDG� WLPH� FRUUHFWLRQ� DJDLQVW� EDWWHU\� YROWDJH� LVGHULYHG�IURP�WKLV�WDEOH�736�WR�/RDG WDEOH ,I� WKH�0$3�RU�$LUIORZ�GHULYHG�/RDG�LV�RXW�RI� UDQJH�WKHQ�D�/RDGYDOXH� GHULYHG� IURP� WKH� FXUUHQW� 7KURWWOH� VLJQDO�� WKLV� ZLOO� DOORZ� DPRUH�DSSURSULDWH�/RDG�WR�EH�XVHG�FRPSDUHG�WR�WKH�GHIDXOW�/RDGRI�����:DUP�8S WDEOH 7KLV� LV� WKH� QRUPDO� IXHO� FRUUHFWLRQ� YHUVXV� HQJLQH� &RRODQWWHPSHUDWXUH�ZLWK�D�UDQJH�RI����WR�������ZKHUH������JLYHV�QRFKDQJH�WR�WKH�IXHO�&ROG�)XHO WDEOH 7KLV� LV� WKH� FUDQNLQJ� IXHO� FRUUHFWLRQ� YHUVXV� HQJLQH� &RRODQWWHPSHUDWXUH�ZLWK�D�UDQJH�RI����WR�������ZKHUH������JLYHV�QRFKDQJH�WR�WKH�IXHO�$FFHO�$PRXQW WDEOH 7KLV�LV� WKH�DPRXQW�RI�DGGLWLRQDO� IXHO� WR�EH�DGGHG� WR� WKH�FXUUHQWIXHO�LI�$FFHO�7ULS LV�H[FHHGHG��GHSHQGHQW�RQ�(QJLQH�6SHHG�'HFHO�$PRXQW WDEOH 7KLV�LV�WKH�DPRXQW�RI�IXHO�WR�EH�VXEWUDFWHG�IURP�WKH�FXUUHQW�IXHOLI�'HFHO�7ULS LV�H[FHHGHG��GHSHQGHQW�RQ�(QJLQH�6SHHG�&7�)XHO�3%: WDEOH :KHQ� WKH� 7KURWWOH� LV� OHVV� WKDQ�&7� 736 DQG�(QJLQH� 6SHHG LVJUHDWHU� WKDQ� &7� 6SHHG WKHQ� WKH� EDVH� IXHO� LV� WDNHQ� IURP� WKLVWDEOH��LI�WKH�DQWL�ODJ�IHDWXUH�LV�DFWLYH�&7�)XHO�QRUP WDEOH :KHQ� WKH� 7KURWWOH LV� OHVV� WKDQ�&7� 736 DQG�(QJLQH� 6SHHG LVJUHDWHU� WKDQ� &7� 6SHHG WKHQ� WKH� EDVH� IXHO� LV� WDNHQ� IURP� WKLVWDEOH��LI�WKH�DQWL�ODJ�IHDWXUH�LV�LQDFWLYH�6WDUW�([WUD WDEOH 7KLV� LV� WKH� SHUFHQWDJH H[WUD� IXHO� UHTXLUHG� WR� VWDUW� WKH� HQJLQHGHSHQGDQW�RQ�FRRODQW�WHPSHUDWXUH�6WDUW�'HFD\ WDEOH 7KLV� LV� WKH� WLPH�RYHU�ZKLFK� WKH� VWDUW�H[WUD� IXHO� GHFD\V� WR� ]HUR�GHSHQGDQW�RQ�FRRODQW�WHPSHUDWXUH�6WDUW�3XOVH WDEOH 7KLV� LV�DQ�DGGLWLRQDO�SXOVH�RI� IXHO�DGGHG� WR� WKH� ILUVW� LQMHFWLRQ� WRKHOS�VWDUW�WKH�HQJLQH�GHSHQGHQW�RQ�FRRODQW�WHPSHUDWXUH�%RRVW�(UURU WDEOH 7KLV� SURGXFHV�:*�065� HUU� WR� FRUUHFW� WKH� ZDVWHJDWH� GULYH� WRREWDLQ�WKH�ORDG�YDOXH�VSHFLILHG�LQ�WKH�%RRVW�WDUJHW�PDS�
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7$%/(6�FRQWLQXHG
,GOH�&RRO�WDEOH 7KLV� SRVLWLRQV� WKH� LGOH� E\� SDVV� VWHSSHU� PRWRU� GHSHQGHQW� RQFRRODQW�WHPSHUDWXUH�.QRFN�1RLVH WDEOH 7KLV� LV� WKH� OHYHO� RI� EDFN� JURXQG� QRUPDO� QRLVH� GHWHFWHG� E\� WKHNQRFN�V\VWHP�LQ�UDZ�XQLWV�YHUVXV�HQJLQH�VSHHG�,GOH�6SHHG�WDEOH 7KLV�LV�D�PRGLILHU�RI� WKH� LGOH�VWHS� WDEOH�UHODWHG� WR�HQJLQH�VSHHGEHORZ�����USP�,GOH�6SDUN�WDEOH 7KLV�WDEOH�ZLOO�PRYH�WKH� LJQLWLRQ�DGYDQFH�ZKHQ� WKH�HQJLQH� LV� LQLGOH�� UHODWLYH� WR� WKH� GLIIHUHQFH� EHWZHHQ� GHVLUHG� LGOH� VSHHG� DQGDFWXDO�HQJLQH�VSHHG�&DW�5WG�OLPLW�WDEOH 7KLV� WDEOH�ZLOO� OLPLW� WKH� DPRXQW� RI� LJQLWLRQ� UHWDUG� GHSHQGDQW� RQH[KDXVW�WHPSHUDWXUH��WR�SUHYHQW�RYHU�KHDWLQJ�%RRVW�OLPLW�WDEOH 7KLV� WDEOH� GHWHUPLQHV� WKH� PD[LPXP� ERRVW� ZLWK� HQJLQH� VSHHGZKHQ� WKH� WDEOH� YDOXH� LV� H[FHHGHG� WKHQ� WKH� ERRVW� OLPLW� YDOXH� LVVHW�LQ�WKH�ZDVWHJDWH�GULYH�$,7�LGOH�WDEOH 7KLV� WDEOH� ZLOO� DOORZ� DQ� RIIVHW� WR� WKH� LGOH� E\� SDVV� SRVLWLRQGHSHQGDQW�RQ�LQOHW�DLU�WHPSHUDWXUH�ZKLOH�LQ�WKH�LGOH�FRQGLWLRQ�$,7�6SDUN�WDEOH 7KLV� WDEOH� ZLOO� PRGLI\� WKH� VSDUN� DGYDQFH� ZLWK� LQOHW� DLUWHPSHUDWXUH�2;�)%�,�&RQVW 7DEOH 7KLV� WDEOH� KROGV� HQJLQH� VSHHG� UHODWHG� YDOXHV� IRU� WKH� R[\JHQIHHGEDFN�LQWHJUDWRU��2;�(UURU�WDEOH 7KLV� FRYHUWV� WKH� 2;� +LVWRU\� LQ� WR� DQ� XQVFDOHG� R[\JHQ� HUURUYDOXH�&RRO�,GOH�WDEOH 7KLV�ILQGV�WKH�LGOH�VHW�VSG�GHSHQGHQW�RQ�FRRODQW�WHPSHUDWXUH�)$)�IXHO 7DEOH 7KH� DLU� IORZ� PHWHU� PD\� UHDG� WKHQ� DQ� RSHUDWLQJ� DUHD� PD\� EHGHILQHG�VR�WKDW�WKH�DFFHO�IXHO�FDOFXODWLRQ�XVHV�WKLV�WKURWWOH�EDVHGWDEOH�IRU�EDVH�IXHO�SXOVHZLGWK�/DPEGD 7DEOH ,V� XVHG� WR� FRQYHUW� WKH� SDUDPHWHU� R[\JHQ� UDZ� WR� /DPEGD�� IRUGLVSOD\�
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237,216
%RRVW�OPW�:* :KHQ� WKH�ERRVW�H[FHHGV� WKH� YDOXH� LQ� WKH�%RRVW� OLPLW� WDEOH� WKLVYDOXH�LV�VHW�LQ�WKH�ZDVWHJDWH�FRQWURO�YDOYH�3%:�,GOH 7KLV� LV� DQ� RIIVHW� DGGHG� WR� WKH� FXUUHQW� ,GOH� WDUJHW� LI� ,'/2�3%:21�LV�RQ��QRWH�UDQJH�LV�r����5RDG�6SHHG�0 7KLV�VFDOHV�9665$:�LQ�WR�WKH�5RDG�6SHHG�SDUDPHWHU�$,7�&XW�USP ,I� WKH� 3%:� DLU� OLPLW� LV� H[FHHGHG� WKHQ� WKLV� IXHO� EDVHG� VSHHGOLPLWHU�LV�DFWLYDWHG�$,7�)FXW�UDWH 7KLV�LV�WKH�DPRXQW�RI�IXHO�FXW�HPSOR\HG�WR�OLPLW�WKH�HQJLQH�VSHHGZKHQ�WKH�$,7�)FXW�VSHHG�LV�H[FHHGHG�$,7�)FXW�736 7KLV�LV�WKH�YDOXH�RI�7KURWWOH�WKDW�LI�H[FHHGHG�WKHQ�WKH�$,7�)FXW�LVGLVDEOHG�,JQ�FXW�UDWH 7KLV� LV� WKH� GHSWK� RI� LJQLWLRQ� FXWWLQJ� XVHG� WR� OLPLW� HQJLQH� VSHHGZKHQ�WKH�,JQ�FXW�VSHHG�LV�H[FHHGHG�,JQ�FXW 7KLV�LV�WKH�LJQLWLRQ�VSHHG�OLPLWHU�WULS�SRLQW�.QRFN�UDWH 7KLV�LV�WKH�UHVWRULQJ�UDWH� LQ�HQJLQH�UHYROXWLRQV�WR�UHWXUQ�WKH�IXHODQG� VSDUN� EDFN� WR� QRPLQDO� FRQGLWLRQV� DIWHU� NQRFN� KDV� EHHQGHWHFWHG�DQG�TXHQFKHG�.QRFN�5WG 7KLV� GHWHUPLQHV� WKH� DPRXQW� RI� LJQLWLRQ� UHWDUG� DSSOLHG� ZKHQNQRFN�LV�GHWHFWHG�.QRFN�LQF :KHQ�.QRFN� LV�TXHQFKHG�WKH� LJQLWLRQ�ZLOO�EH�DGYDQFHG�EDFN� WRVWDQGDUG�DW�WKLV�UDWH�.QRFN�ULFK 7KLV�LV�WKH�DPRXQW�RI�H[WUD�IXHO�DGGHG�UHODWHG�WR�NQRFN�HQHUJ\�WRTXHQFK�WKH�NQRFNLQJ�FRQGLWLRQ�.QRFN�GHF 7KLV� LV� WKH� UDWH� WKDW� QRUPDO� IXHO�ZLOO� EH� UHVWRUHG� DIWHU� NQRFN� LVTXHQFKHG�.QN�5WG�0D[ 7KH�PD[LPXP�SHUPLVVLEOH�LJQLWLRQ�UHWDUG�GXH�WR�NQRFN�.QN�)XHO�0D[ 7KH�PD[LPXP�SHUPLVVLEOH�DGGLWLRQDO�IXHO�GXH�WR�NQRFN�(QJLQH�RN 7KLV� LV� WKH� PLQLPXP� HQJLQH� VSHHG� DW� ZKLFK� R[\JHQ� IHHGEDFNPD\� EH� DSSOLHG� WR� HQJLQH� IXHOOLQJ�� RU� ')&2� GHFHOHUDWLRQ� IXHOFXW�RII�0LQ�$)8(/ ,I� WKH�DFFHOHUDWLRQ� IXHO�H[FHHGV� WKLV�YDOXH� WKH�R[\JHQ� IHHGEDFNLV�WHPSRUDULO\�IUR]HQ�')&2�/RDG ,I�WKH�HQJLQH�ORDG�LV�OHVV�WKDQ�WKLV�YDOXH�')&2��GHFHOHUDWLRQ�IXHOFXW�RII�PD\�EH�DFWLYH�')&2�VSHHG 7KLV� LV� WKH� PLQLPXP� HQJLQH� VSHHG� DW� ZKLFK� ')&2� PD\� EHDSSOLHG�2;�)%��YH 7KLV� LV� WKH� PD[LPXP� DPRXQW� RI� DGGLWLRQDO� IXHO� WKH� R[\JHQIHHGEDFN�V\VWHP�PD\�DSSO\�2;�)%�±YH 7KLV� LV� WKH� PLQLPXP� DPRXQW� RI� VXEWDFWLRQDO� IXHO� WKH� R[\JHQIHHGEDFN�V\VWHP�PD\�DSSO\�2;�VZLWFK 7KLV�LV� WKH�FRQWURO�SRLQW� IRU� WKH�R[\JHQ� IHHGEDFN�V\VWHP� LQ�UDZXQLWV�RI�2[�UDZ�RU�2[\JHQ�2;�)%�*DLQ 6FDOHV� WKH� YDOXHV� IURP� WKH� R[\JHQ� HUURU� WDEOH�� DQG� LV� D� WZR
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H[SRQHQWLDO�GLYLGHU�
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237,216�FRQWLQXHG
2;�)%�5DWH 7KLV� LV� WKH� UDWH� DW�ZKLFK� WKH� IHHGEDFN� LQWHJUDWRU� LV� UXQ�� W\SLFDOYDOXH�LV����P6����ZLOO�GLVDEOH�WKH�IHHGEDFN�V\VWHP�2;�)%�3 7KLV� LV� WKH� SURSRUWLRQDO� FRQVWDQW� HPSOR\HG� E\� WKH� IHHGEDFNLQWHJUDWRU��W\SLFDOO\����2;�6WHS ,I� WKH� R[\JHQ� VHQVRU� KDV� UHDG� OHDQ� IRU� WKUHH� FRQVHFXWLYHVDPSOHV�D�ULFK�VWHS�DPRXQW�RI�DGGLWLRQDO�IXHO�PD\�DSSOLHG�2;�/RDG 7KLV�LV�WKH�PD[LPXP�WKURWWOH�YDOXH�DW�ZKLFK�WKH�IHHGEDFN�V\VWHPLV�DFWLYH�2;�6SHHG 7KLV� LV� WKH� PD[LPXP� HQJLQH� VSHHG� DW� ZKLFK� WKH� R[\JHQIHHGEDFN�V\VWHP�LV�VWLOO�DFWLYH����9ROW�LGOH ,I� WKH�EDWWHU\�VXSSO\�YROWDJH�LV� OHVV� WKDQ����YROWV� WKH� LGOH�PRWRUPD\� EH� DGMXVWHG� WR� LQFUHDVH� HQJLQH� VSHHG� DQG� LQFUHDVH� WKHDOWHUQDWRU�RXWSXW�$�&�LGOH ,I�WKH�DLU�FRQGLWLRQLQJ�LV�DFWLYH�WKHQ�WKLV�RIIVHW�PD\�EH�DSSOLHG�WRWKH�E\±SDVV�YDOYH�WR�PDLQWDLQ�HQJLQH�VSHHG�,GOH�UDWH 7KLV� LV� WKH� UDWH� RI� DGMXVWPHQW� RI� WKH� VWHSSHU� PRWRU� XVHG� WRFRQWURO�WKH�LGOH�E\±SDVV�YDOYH�,GOH�WKURWWOH 7KLV�LV�WKH�PLQLPXP�WKURWWOH�YDOXH�WR�LQLWLDWH�WKH�LGOH�FRQGLWLRQ�,GOH�VHW� 7KH� PD[LPXP� SRVLWLYH� PRYHPHQW� RI� WKH� LGOH� E\±SDVV� YDOYHDOORZHG�WR�VWDELOLVH�WKH�LGOH�,GOH�VHW± 7KH� PD[LPXP� QHJDWLYH� PRYHPHQW� RI� WKH� LGOH� E\±SDVV� YDOYHDOORZHG�WR�VWDELOLVH�WKH�LGOH�+L�,GOH�$GG 7KH� PD[LPXP� QHJDWLYH� PRYHPHQW� RI� WKH� LGOH� E\±SDVV� YDOYHDOORZHG�WR�VWDELOLVH�WKH�LGOH�+L�,GOH�WLPH 7KLV�LV�DGGLWLRQDO�HQJLQH�VSHHG�IRU�WKH�KLJK�LGOH�FRQGLWLRQ�+L�,GOH�6HW 7KLV�LV�KRZ�ORQJ�WKH�KLJK�LGOH�FRQGLWLRQ�LV�DOORZHG�WR�SHUVLVW�0D[�,GOH 7KLV� LV� WKH� RIIVHW� DSSOLHG� WR� WKH� E\±SDVV� YDOYH�ZKLOH� +L� ,GOH� LVDFWLYH�73�ILOWHU 7KLV�LV�WKH�PD[LPXP�HQJLQH�VSHHG�IRU�WKH�LGOH�FRQGLWLRQ�$FFHO�0 7KLV� LV� WKH� DPRXQW� RI� ILOWHULQJ� DSSOLHG� WR� WKH� WKURWWOH� IRU� WKHDFFHOHUDWLRQ�IXHO�IHDWXUH�$FFHO�& 7KLV�LV�WKH�SURSRUWLRQDO�PRGLILHU�RI�G7KURWWOH�WR�PDNH�G=7KURWWOH�$FFHO�OLPLW 7KLV�LV�WKH�FRQVWDQW�PRGLILHU�RI�G7KURWWOH�WR�PDNH�G=7KURWWOH�/'�03& 7KLV�LV�WKH�OLPLW�IRU�DFFHO�IXHO�UHODWHG�WR�FXUUHQW�IXHOOLQJ�)�3XPS�VSHHG 7KLV� LV� SDUW� RI� WKH� IXHO� PDS� RSWLPLVDWLRQ� V\VWHP�� LI� LQDFWLYHVKRXOG�EH�����)�3XPS�736 7KH�KLJK�YROXPH�FRQGLWLRQ�LV�DFWLYH�DERYH�WKLV�HQJLQH�VSHHG�:KHQ�WKURWWOH�H[FHHGV�WKLV�YDOXH�WKH�KLJK�YROXPH�UDWH�IXHO�SXPSLV�DFWLYH�
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237,216�FRQWLQXHG
,*1�2IIVHW 7KLV� LV� DQ� RYHUDOO� LJQLWLRQ� DGYDQFH�UHWDUG� RSWLRQ�ZLWK� WKH� UDQJH��������)XHO�2IIVHW 7KLV�LV�DQ�RYHUDOO�IXHO�DPRXQW�PRGLILHU�ZLWK�WKH�UDQJH��������)XHO�6\QF ,V� WKH� IXHO� V\QFKURQLVDWLRQ� FRQWURO� DQG� GHWHUPLQHV� WKH� LQMHFWRUILULQJ� UHODWLYH� WR� D� V\QFKURQLVLQJ� SRLQW� LQ� WKH� ����� HQJLQH� F\FOHUDQJH���WR���736�PLQ�PD[ $UH�XVHG� WR�VFDOH� WKH�736� UDZ�VLJQDO� WR� WKH��� WR����� UDQJH�RI7KURWWOH�0LFUR6HF�%LW ,V�WKH�PDMRU�VFDOLQJ�IDFWRU�IRU�FRQYHUWLQJ�9(�LQ�WKH�)XHO�PDS�WRWKH�LQMHFWRU�)XHO�3XOVH�)XHO�&XW ,V�WKH�HQJLQH�VSHHG�DW�ZKLFK�WKH�IXHO�FXWWLQJ�HQJLQH�VSHHG�OLPLWHUZLOO�DFWLYDWH�WR�SURWHFW�WKH�HQJLQH�$FFHO�7ULJ 7KH�PLQLPXP�SRVLWLYH� LQFUHDVH� LQ� WKURWWOH� WR�SURYRNH�DGGLWLRQDODFFHOHUDWLRQ�IXHO�$FFHO�'HFD\ 7KH�DFFHOHUDWLRQ�PXVW�HYHQWXDOO\�GLH�DZD\�� WKLV�RSWLRQ�FRQWUROVWKH�UDWH�DW�ZKLFK�WKLV�LV�DFKLHYHG�'HFHO�7ULJ 7KH�FRPSOLPHQW�WR�$FFHO�7ULS�IRU�GHFHOHUDWLRQ�IXHO�'HFHO�'HFD\ $V�DERYH�IRU�$FFHO�'HFD\�)/07�3%:�21 (QDEOHV�WKH�)XHO�/LPLWHU�ZKHQ�3%:�DFWLYH�,/07�3%:�21 (QDEOHV�WKH�,JQLWLRQ�/LPLWHU�ZKHQ�3%:�DFWLYH�,57'�3%:�21 (QDEOHV�WKH�LJQLWLRQ�UHWDUG�ZKHQ�3%:�DFWLYH�,'/2�3%:�21 (QDEOHV�WKH�,GOH�PRWRU�WR�RSHQ�ZKHQ�3%:�LV�DFWLYH(*52�3%:�21 (QDEOHV�WKH�(*5�YDOYH�WR�RSHQ�ZKHQ�3%:�LV�DFWLYH,*�)�3%:�21 ,I�F\OLQGHU�LV�IXHOOHG�DOZD\V�LJQLWH�)/07�3%:�2)) (QDEOHV�WKH�)XHO�/LPLWHU�ZKHQ�3%:�LQDFWLYH�,/07�3%:�2)) (QDEOHV�WKH�,JQLWLRQ�/LPLWHU�ZKHQ�3%:�LQDFWLYH�,57'�3%:�2)) (QDEOHV�WKH�LJQLWLRQ�UHWDUG�ZKHQ�3%:�LQDFWLYH�,'/2�3%:�2)) 2SHQV�WKH�,GOH�PRWRU�WR�RSHQ�ZKHQ�3%:�LV�LQDFWLYH(*52�3%:�2)) (QDEOHV�WKH�(*5�YDOYH�WR�RSHQ�ZKHQ�3%:�LV�LQDFWLYH,*�)�3%:�2)) ,I�F\OLQGHU�LV�IXHOOHG�DOZD\V�LJQLWH�$LU�5WG�6WUW 7KLV�LV�WKH�PLQLPXP�DLU�WHPSHUDWXUH�DW�ZKLFK�WKH�$LU�5HWDUG�ZLOOKDYH�HIIHFW�$LU�5WG�5DWH 7KLV� LV� KRZ� PXFK� $LU� 5HWDUG� ZLOO� EH� PDGH� IRU� HDFK� GHJUHH&HOVLXV�DERYH�WKH�$LU�5WG�VWUW�WHPSHUDWXUH�6SUD\�$LU 7KLV� LV� WKH� PLQLPXP� $LU� WHPSHUDWXUH� DW� ZKLFK� WKH� LQWHUFRROHUZDWHU�VSUD\�LV�DFWLYDWHG��:DV�QDPHG�VSUD\�VWDUW�9����6SUD\�&RRO 7KLV� LV� WKH�PLQLPXP� FRRODQW� WHPSHUDWXUH� DW�ZKLFK� WKH� UDGLDWRUZDWHU�VSUD\�LV�DFWLYDWHG��1RWH�WKLV�LV�QHZ�WR�9�����DQG�XVHIXO�LQYHU\�KRW�FOLPDWHV�6SUD\�$�RQ ,V�WKH�RQ�WLPH�LQ�VHFRQGV�IRU�WKH�LQWHUFRROHU�ZDWHU�VSUD\�
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237,216�FRQWLQXHG
6SUD\�$�RII ,V�WKH�RII�WLPH�LQ�VHFRQGV�IRU�WKH�LQWHUFRROHU�ZDWHU�VSUD\�6SUD\�&�RQ ,V�WKH�RQ�WLPH�LQ�VHFRQGV�IRU�WKH�UDGLDWRU�ZDWHU�VSUD\�6SUD\�&�RII ,V�WKH�RII�WLPH�LQ�VHFRQGV�IRU�WKH�UDGLDWRU�ZDWHU�VSUD\��,V�WKH�RIIWLPH�LQ�VHFRQGV�IRU�WKH�UDGLDWRU�ZDWHU�VSUD\�6SUD\�$�/RDG 7KLV� LV� WKH�PLQLPXP�/RDG�DW�ZKLFK� WKH� LQWHUFRROHU�ZDWHU� VSUD\EHFRPHV�DFWLYH�6SUD\�&�/RDG 7KLV� LV� WKH� PLQLPXP� /RDG� DW� ZKLFK� WKH� UDGLDWRU� ZDWHU� VSUD\EHFRPHV�DFWLYH�)DQ����VWDUW)DQ�)DVW 7KLV� LV� WKH� PLQLPXP� FRRODQW� WHPSHUDWXUH� WR� WXUQ� RQ� WKH� �VWUDGLDWRU� IDQ�� 2U� IRU� WZR� VSHHG� IDQ� VKRXOG� EH� KLJKHU� WKDQ� )DQ6ORZ�$)�6FDODU 7KLV� LV� XVHG� WR� VFDOH� WKH� UDZ� DLUIORZ� VLJQDO� WR� D� ORDG� VLJQDO�7\SLFDOO\� ���� ZLOO� JLYH� PD[LPXP� UDQJH�� YDOLG� UDQJH� �� WR� ����:KHQ�$OW�$)�&DO�RSWLRQ�ELW� LV�VHW�RQ� WKHQ�D�GLIIHUHQW�VFDOLQJ� LVXVHG��6HH�$LUIORZ SURFHVVLQJ�LQ�VHFWLRQ���3LFNXS�FRPS 7KLV�LV�XVHG�WR�FRUUHFW�IRU�V\VWHPDWLF�GHOD\V�LQ�WKH�VHQVRUV�DQGLJQLWLRQ�FRLOV�XVHG�ZLWK�WKH�(&8�'HOD\�$QJOH 7KLV�LV�XVHG�WR�GHWHUPLQH�WKH�QRPLQDO�LJQLWLRQ�UHIHUHQFH�SRLQW�E\DGGLQJ�DQ�DQJXODU�GHOD\�WR�WKH�WLPLQJ�VLJQDO�&RLO�)DFWRU 7KLV�DGMXVWV�WKH�FKDUJLQJ�WLPH�IRU�WKH�FRLOV�XVHG�ZLWK�WKH�V\VWHP�7\SLFDO�YDOXH�IRU�IRUG�=HWHF�FRLO�SDFN�LV����$)�7ULS 7KLV� LV� WKH�PLQLPXP�DLUIORZ�GHULYHG� ORDG�YDOXH� WKDW�ZLOO� WULS� WKHDLUIORZ�RYHU�VSHHG�HUURU�VLJQDO��WKHQ�/RDG�ZLOO�EH�WDNHQ�IURP�WKH736� WR� /RDG� WDEOH�� 7KLV� RSWLRQ� KDV� WKH� UDQJH� R� WR� ����ZKHUH����ZRXOG�EH�WKH�QRUPDO�IXOO�ORDG�YDOXH�$)�5(9 'HWHUPLQHV�RYHU�KRZ�PDQ\�HQJLQH�F\FOHV�DUH�XVHG� WR�DYHUDJHWKH�IORZ�SXOVHV��LI�1HZ�$)�&DO�LV�RII� WKHQ�XVH����9DOLG�QXPEHUVDUH���WR���:*�IHHGEDFN :KHQ�RQ�:*B065BHUU�LV�DFWLYH�0$66�$) 7KLV� ZLOO� DSSO\� DQ\� EDURPHWULF� DQG� LQOHW� DLU� WHPSHUDWXUHFRUUHFWLRQ� WR� WKH�YHORFLW\� UHDGLQJ� IURP�WKH� LQOHW�DLUIORZ PHWHU� WRSURGXFH� D�PDVV� DLUIORZ ORDG� WR� DFFHVV� WKH� UHOHYDQW�PDSV� DQGGLVDEOH�DQ\�RXWSXW�FRUUHFWLRQ�LQ�WKH�IXHO�FDOFXODWLRQ�%$5 7KLV�ZLOO�DFWLYDWH�WKH�DLU�SUHVVXUH�FRUUHFWLRQ�IDFWRU�FDOFXODWLRQ��WREH� XVHG� LI� WKH� SUHVVXUH� VHQVRU� LV� PHDVXULQJ� DPELHQW� DLUSUHVVXUH�0$3 7KH� /RDG� SDUDPHWHU� ZLOO� EH� GHULYHG� IURP� D� SUHVVXUH� VHQVRUVDPSOLQJ�WKH�HQJLQH�LQOHW�SUHVVXUH��HOVH�/RDG�ZLOO�FRPH�IURP�WKHDLUIORZ�VHQVRU�RU�7KURWWOH��$LU�3UHV�)�ZLOO�EH����$)/: 7KH�/RDG�SDUDPHWHU�ZLOO� EH�GHULYHG� IURP� WKH�DLUIORZ�VHQVRU��RUHOVH�/RDG�ZLOO�FRPH�IURP�0$3�RU�7KURWWOH�$OW�$FFHO 8VHV� D� ILOWHUHG� WKURWWOH� VLJQDO� WR� WULJJHU� D� IXHO� HQULFKPHQW�� DQG$FFHO�7ULS�LV�W\SLFDOO\����UDWKHU�WKDQ���IRU�WKH�XQILOWHUHG�WULJJHU�
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237,216�FRQWLQXHG
$XWR�(( ZLOO�UHSURJUDP�WKH�((520�UDWKHU�WKDQ�MXVW�ZULWLQJ�WR�WKH�YRODWLOHPHPRU\�� �F�� PXVW� VWLOO� EH� XVHG� WR� XSGDWH� WKH� FKHFNVXP�� 7KLVPRGH� RI� SURJUDPPLQJ�PD\� EH�PRUH� SURQH� WR� SURGXFLQJ� VOLJKWPLVV�ILUHV��1RWH�WKLV�ZLOO�VORZ�GRZQ�ILOH�ZULWHV�WR�WKH�(&8�736�$/6�6:7 :KHQ�VHW�WR�21�WKHQ�LI�WKH�DFFHOHUDWRU�SHGDO�LV�GHSUHVVHG�DW�NH\RQ�WKH�DQWL�ODJ�V\VWHP�ZLOO�EH�HQDEOHG�3%:�$LU 7KLV�LV�WKH�PLQLPXP�DLU�WHPSHUDWXUH�WR�DFWLYDWH�3%:�VR�WKDW�WKH21�VHWWLQJV�IRU�,/07�)/07�,57'�DUH�XVHG�3%:�21�VSHHG :KHQ� $/6� LV� DFWLYH� WKLV� HQJLQH� VSHHG� PXVW� EH� H[FHHGHG� IRU3%:�WR�RSHUDWH�3%:�2))VSHHG :KHQ�$/6� LV�DFWLYH�WKLV�HQJLQH�VSHHG�PXVW�EH�EHORZ� IRU�3%:WR�GHDFWLYDWH�,GOH�VSHHG 7KLV�LV�WKH�PD[LPXP�(QJLQH�6SHHG�IRU�WKH�,GOH�$GYDQFH�WDEOH�WRVWLOO�WR�EH�DFWLYH�PD[�,GOH�736 7KLV�LV�WKH�PD[LPXP�7KURWWOH�IRU�WKH�,GOH�DGYDQFH�WDEOH�VWLOO�WR�EHDFWLYH�0$3�PLQ 7KLV�LV�WKH�YDOXH�RI�WKH�0$3�UDZ�VLJQDO�WR�JLYH�WKH�/RDG�YDOXH�RI��ZKHQ�0$3�LV�XVHG�WR�JHQHUDWH�/RDG��EHORZ�WKLV�YDOXH�WKH�736WR�/RDG�WDEOH�LV�XVHG�0$3�PD[ 7KLV� LV� WKH� YDOXH�RI� WKH�0$3� UDZ� VLJQDO� DW� IXOO� ORDG� IRU� D�0$3GHULYHG�ORDG��LI�WKLV�YDOXH�LV�H[FHHGHG�WKH�736�WR�/RDG�WDEOH�ZLOOEH�XVHG��$�W\SLFDO�YDOXH�LV���WR���IRU�D��%DU�V\VWHP����WR����IRU�D��EDU�V\VWHP�035(66 7KLV� VFDOHV� WKH� SUHVVXUH� VLJQDO� IRU� XVH� DV� D� EDURPHWULFFRUUHFWLRQ�VLJQDO��5DQJH���WR��������.35(66 7KLV� VFDOHV� WKH� SUHVVXUH� VLJQDO� IRU� XVH� DV� D� EDURPHWULFFRUUHFWLRQ� VLJQDO�� 5DQJH� ����������� $LU� 3UHVVXUH� �N3D��  �0$3BUDZ�
�035(66����.35(66&7�6SHHG 7KLV� LV� WKH�PLQLPXP� VSHHG� WR� DFWLYDWH� WKH� FORVHG� 7KURWWOH� IXHOWDEOH�&7�736 7KLV�LV�WKH�PD[LPXP�7KURWWOH�YDOXH�WR�DFWLYDWH�WKH�FORVHG�WKURWWOHIXHO�WDEOH�:*�SHULRG ,V�WKH�F\FOH�WLPH�IRU�WKH�SXOVH�ZLGWK�PRGXODWHG�GULYH�RI�WKH�ZDVWHJDWH��W\SLFDO�YDOXH�����6HF��PLQ�YDOXH����6HF�&RRO�5WG�6WUW 7KLV� LV� WKH� PLQLPXP� FRRODQW� WHPSHUDWXUH� DW� ZKLFK� WKH� &RRO5HWDUG�ZLOO�KDYH�HIIHFW�&RRO�5WG�5DWH 7KLV� LV� KRZ� PXFK� &RRO� 5HWDUG� ZLOO� EH� PDGH� IRU� HDFK� GHJUHH&HOVLXV�DERYH�WKH�&RRO�5WG�VWUW�WHPSHUDWXUH�)DQ����VWDUW)DQ�6ORZ 7KLV� LV� WKH� PLQLPXP� FRRODQW� WHPSHUDWXUH� WR� WXUQ� RQ� WKH� �QGUDGLDWRU� IDQ�� 2U� IRU� WZR� VSHHG� IDQ� VKRXOG� EH� ORZHU� WKDQ� )DQ)DVW�$LU�7HPS�PLQ 7KH�PLQLPXP�YDOLG�DLU�WHPSHUDWXUH�$LU�7HPS�PD[ 7KH�PD[LPXP�YDOXH�DLU�WHPSHUDWXUH�
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237,216�FRQWLQXHG
$LU�'HIDXOW 7KH�YDOXH�RI�DLU�WHPSHUDWXUH�WR�XVH�ZKHQ�WKH�SUHYLRXV�OLPLWV�DUHH[FHHGHG�&RRODQW�PLQ 7KH�PLQLPXP�YDOLG�FRRODQW�WHPSHUDWXUH�&RRODQW�PD[ 7KH�PD[LPXP�YDOXH�FRRODQW�WHPSHUDWXUH�&RRO�'HIDXOW 7KH�YDOXH�RI�FRRODQW�WHPSHUDWXUH�WR�XVH�ZKHQ�WKH�SUHYLRXV�OLPLWVDUH�H[FHHGHG�$)/:�VZLWFK 6LJQDOV�WR�WKH�DLUIORZ�PHWHU�WKDW�KLJK�IORZV�DUH�H[SHFWHG��QRUPDOYDOXH���5(9�OLJKW�� 7KLV� LV� WKH�PLQLPXP� HQJLQH� VSHHG� WR� LOOXPLQDWH� WKH� �VW HQJLQHZDUQLQJ�OLJKW�5(9�OLJKW�� 7KLV� LV� WKH�PLQLPXP�HQJLQH� VSHHG� WR� LOOXPLQDWH� WKH� �QG HQJLQHZDUQLQJ�OLJKW�$/6�RQ�WLPH :KHQ�LQ�736B$/6�PRGH�WKLV�LV�WKH�WLPH�LQ�VHFRQGV�WKDW�HQJLQHVSHHG�PXVW�EH�EHORZ�3%:B2))VSHHG�IRU�WKH�$/6�WR�EH�WXUQHGRII�$/6�RII�WLPH :KHQ�LQ�736B$/6�PRGH�WKLV�LV�WKH�WLPH�LQ�VHFRQGV�WKDW�HQJLQHVSHHG� PXVW� EH� EHWZHHQ� ���� DQG� ���� USP� IRU� WKH� $/6� WR� EHDFWLYDWHG�DJDLQ�ZKHQ�3%:B21BVSHHG�VSHHG�LV�H[FHHGHG�12�$/6�DUP ,I�VHW�21��WKHQ�WKH�$/6�ZLOO�QRW�UHTXLUH�HQJLQH�VSHHG�WR�EH�KHOGDW����USP�WR�EHFRPH�DFWLYH�LQ�736�$/6�PRGH�:*�LQYHUW 7KLV� ZLOO� VZDSV� WKH� 065� PDUN� VSDFH� UDWLR� IRU� WKH� ZDVWHJDWHGULYH��6R�ZKDW�ZDV�RSHQ�EHFRPHV�FORVH�,GOH�3�VDYH ,I�RQ�WKH�LGOH�VWHSSHU�PRWRU�LV�XQSRZHUHG��ZKHQ�QRW�UHTXLUHG�WRPRYH�WR�UHGXFH�KHDWLQJ�,*1�"�PRG $UH�WKH�LQGLYLGXDO�LJQLWLRQ�DQJOH�PRGLILHUV��WKHUH�UDQJH�VKRXOG�EHNHSW�WR�D�IHZ�GHJUHHV�)8(/�"�0RG $UH�WKH�LQGLYLGXDO�IXHO�WULPV�&$7�WHPS�0 $UH�XVHG�WR�FDOFXODWH�&$7B7HPS�WKH�H[KDXVW�JDV�WHPSHUDWXUH�&$7�WHPS�& &DWBWHPS� ��&$7BUDZ�u �����&DWBWHPSB0�&DWBWHPSB&)$)�736 8VHG� WR� GHILQH� WKH� )$)� DUHD�� XVHIXO� IRU� DLUIORZ� PHWHUFDOLEUDWLRQV�)$)�6SHHG 8VHG� WR� GHILQH� WKH� )$)� DUHD�� XVHIXO� IRU� DLUIORZ� PHWHUFDOLEUDWLRQV�
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',63/$<�3$5$0(7(56$FFHO�)XHO ,V� WKH� DPRXQW� RI� DFFHO�GHFHO� IXHO� FXUUHQWO\� XVHG�� QRWH� WKLV� KDVWKH�UDQJH������������6HF�$FFHO�UWG 7KH�G7KURWWOH�WULJJHUHG�LJQLWLRQ�UHWDUG�$FFHO�7ULJ 7KLV�FRXQWV�WKH�QXPEHU�RI�DFFHO�GHFHO�HYHQWV�$'9��PRG� ,V�WKH�EDVH�LJQLWLRQ�DIWHU�EHLQJ�VXPPHG�ZLWK�6SDUN�PRG�$'9�.QRFN 7KH�HIIHFW�RI�NQRFN�UHWDUG�RQ�VSDUN�DGYDQFH�$LUIORZ ,V�WKH�FXUUHQWO\�FDOFXODWHG�YDOXH�RI�/RDG�XVLQJ�DLUIORZ�$LU�3UHVVXUH ,V�WKH�VFDOHG�YDOXH�IRU�DLU�SUHVVXUH�LQ�N3D�$LU�3UVU�) ,V�WKH�IXHO�FRUUHFWLRQ�GXH�WR�DLU�SUHVVXUH��VHH�%$5�VZLWFK�RSWLRQ�$LU�5HWDUG ,V� WKH� DPRXQW� LJQLWLRQ� UHWDUG� SURGXFHG� GXH� WR� DLU� WHPSHUDWXUH�VHH�&RRO�5WG�VWUW�DQG�&RRO�5WG�UDWH�RSWLRQV�$LU�7HPS ,V�FXUUHQW�DLU�WHPSHUDWXUH�$LU�7HPS�) ,V�WKH�RXWSXW�RI�WKH�$LU�FRPS�WDEOH$/6�2Q�RII ,V� WKH� WLPH� LQ� VHFRQGV� IRU� WKH�$/6�HQDEOH� DQG�GLVDEOH� RSWLRQV$/6�RQ�WLPH�DQG�$/6�RII�WLPH�%DW�&RPS�) ,V�WKH�RXWSXW�RI�WKH�%DWWHU\�&RPS�WDEOH�%DWWHU\ ,V�WKH�VXSSO\�YROWDJH�WR�WKH�(&8�LI�WKLV�LV�VLJQLILFDQWO\�GLIIHUHQW�WRWKH� EDWWHU\� YROWDJH�ZKLOH� UXQQLQJ� FKHFN� IRU� SRRU� ZLULQJ� RU� EDGEDWWHU\�&$7�WHPS 7KLV�LV�WKH�VFDOHG�FRQYHUVLRQ�RI�&$7�UDZ�&DW�5WG�/LPLW 7KH�PD[LPXP�SHUPLVVLEOH�VSDUN�UHWDUG�GXH�WR�&$7�WHPS�&KDUJH�7LPH ,V�WKH�WLPH�WKDW�WKH�FRLOV�DUH�ILOOHG�ZLWK�FXUUHQW�&RRODQW ,V�WKH�FXUUHQW�FRRODQW�WHPSHUDWXUH�&RRO�7HPS�) ,V�WKH�IXHO�FRUUHFWLRQ�GXH�WR�WKH�:DUP�8S�RU�6WDUW�)XHO�WDEOHV�&RRO�5HWDUG ,V� WKH� DPRXQW� LJQLWLRQ� UHWDUG� SURGXFHG� GXH� WR� DLU� WHPSHUDWXUH�VHH�&RRO�5WG�VWUW�DQG�&RRO�5WG�UDWH�RSWLRQV�&<&&17 ,V�WKH�F\FOH�FRXQWHU�XVHG�LQ�WKH�DLUIORZ PHDVXUHPHQW�G7KURWWOH 7KH�FXUUHQW�SRVLWLYH�FKDQJH�LQ�WKURWWOH�±G7KURWWOH 7KH�FXUUHQW�QHJDWLYH�FKDQJH�LQ�WKURWWOH��G=7KURWWOH 7KH�ODWHVW�SRVLWLYH�VFDOHG�FKDQJH�LQ�WKURWWOH�±G=7KURWWOH 7KH�ODWHVW�QHJDWLYH�VFDOHG�FKDQJH�LQ�WKURWWOH�0D[��$)XHO 7KH�PD[LPXP�DPRXQW�RI�DFFHOHUDWLRQ�IXHO�WKDW�PD\�EH�DSSOLHG�0D[�±$)XHO 7KH�PD[LPXP�DPRXQW�RI�GHFHOHUDWLRQ�IXHO�WKDW�PD\�EH�DSSOLHG�'ZHOO ,V�WKH�WLPH�EHWZHHQ�FRLO�FKDUJLQJ
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',63/$<�3$5$0(7(56�FRQWLQXHG
(5525 ,V�D�ELQDU\�HQFRGHG�E\WH� WKDW�FDUULHV� IDXOW� LQIRUPDWLRQ�� LI�DOO�ELWVDUH� ]HUR� WKHUH� DUH� QR� HUURUV�� D� RQH� LQGLFDWHV� D� IDXOW�� WKH�PRVWVLJQLILFDQW� ELW� �ELW��� LV� WKH� OHIW�PRVW� DQG� WKH� OHDVW� VLJQLILFDQW� ELW�ELW���LV�ULJKW�PRVW%LW� &KHFNVXP�QRW�FRUUHFW��SUHVV�F�WR�UHFDOFXODWH�DQG�VHW�YDOXH%LW� $LUIORZ RYHU�VSHHG�KDV�RFFXUUHG��736�WR�/RDG�WDEOH�DFWLYH%LW� &UDQN�WLPLQJ�IDXOW��QRW�IXQFWLRQDO�%LW� 6\QF�WLPLQJ�IDXOW��QRW�IXQFWLRQDO�%LW� &RRODQW�VHQVRU�IDXOW�%LW� $LU�VHQVRU�IDXOW�%LW� 0$3�SUHVVXUH�VHQVRU�IDXOW�%LW� 736�WKURWWOH�VHQVRU�IDXOW�+L�,GOH�FRXQW 7LPH�LQ�WKH�KLJK�LGOH�FRQGLWLRQ�)ORZ�SHU�UHY ,V�WKH�QXPEHU�RI�FRPSOHWH�DLUIORZ�PHWHU�SXOVHV)ORZ�6XP�UDZ ,V�IUDFWLRQDO�QXPEHU�RI�DLUIORZ PHWHU�SXOVHV)ORZ�6XP�F ,V�PDVV�IORZ�FRUUHFWHG�QXPEHU�RI�DLUIORZ�PHWHU�SXOVHV)XHO�/LPLW ,V�WKH�RXWSXW�RI�WKH�)XHO�/LPLW�PDS�XVHG�LI�)/07�3%:�LV�DFWLYH)XHO�/PW��P� 6KRZV� WKH� HIIHFW� RI� )XHO� /LPLW� DIWHU� )XHO� /PW� PRG� KDV� EHHQDSSOLHG
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',63/$<�3$5$0(7(56�FRQWLQXHG
)XHO�/PW�PRG 7KH� NH\� DGMXVWDEOH� PRGLILHU� RI� WKH� IXHO� FXWWHU�� )/07� 3%:IXQFWLRQ�)XHO�PRG 7KH�NH\�DGMXVWDEOH�PRGLILHU�RI�WKH�)XHO�PDS�YDOXH)XHO��PRG� 7KH�EDVH�IXHO�SXOVH�FRUUHFWHG�E\�)XHOBPRG)XHO�$LU 7KH�IXHO�SXOVH�FRUUHFWHG�E\�DLU�LQOHW�WHPSHUDWXUH�IDFWRU)XHO�:DUP�XS 7KH�IXHO�SXOVH�FRUUHFWHG�E\�&RRO�WPS�)�RU�&ROG�WPS�))XHO�%DUR 7KH�IXHO�SXOVH�FRUUHFWHG�E\�$LU�SUVU�))XHO�&UDQN 7KH�IXHO�SXOVH�FRUUHFWHG�E\�6WDUW�IXHO)XHO�.QRFN 7KH�IXHO�SXOVH�FRUUHFWHG�E\�NQRFN�IXHO)XHO�2;�)% 7KH�IXHO�SXOVH�FRUUHFWHG�E\�R[\JHQ�IHHGEDFN)XHO�3XOVH 7KLV�LV�WKH�DPRXQW�IXHO�FDOFXODWHG�IRU�WKH�FXUUHQW�FRQGLWLRQV�ZLWKQR�$FFHO�)XHO�RU�%DW�FRPS�)�EXW�LQFOXGLQJ�736�)XHO�PRG)XHO�3XOVH�" 7KHVH� DUH� WKH� LQGLYLGXDO� DPRXQWV� RI� IXHO� FDOFXODWHG� IRU� HDFKLQMHFWRU,QMHFWRU�" 7KHVH�DUH�WKH�WRWDO�RQ�WLPHV�IRU�HDFK�LQMHFWRU,'/(�RU�,GOH�WDUJHW 6KRZV�WKH�DFWLYLW\�RQ�WKH�LGOH�VWHSSHU�PRWRU����LV�IXOO\�FORVHG����IXOO\�RSHQG�,GOH�6SHHG 7KH�VSHHG�HUURU�IURP�WKH�GHVLUHG�LGOH�VSHHG�,GOH�0RG 7KH�XVHU�PRGLILFDWLRQ�RI�LGOH�SRVLWLRQ�,GOH�6HW 7KH�LGOH�PRGLILFDWLRQ�GXH�WR�G�,GOH�VSHHG�,JQ�OLPLW ,V�WKH�RXWSXW�RI�WKH�6SDUN�/LPLW�PDS��XVHG�LI�,/07�3%:�LV�DFWLYH�,JQ�OPW��P� ,V�WKH�LJQLWLRQ�FXW�DIWHU�,JQ�OPW�PRG�KDV�WDNHQ�HIIHFW�,JQ�/PW�PRG ,V� WKH�NH\�DGMXVWDEOH�PRGLILHU� RI� WKH� LJQLWLRQ� FXWWHU�� ,/07�3%:IXQFWLRQ�/0767$7 ,V�WKH�FXUUHQW�VWDWXV�RI�WKH�IXHO�DQG�LJQLWLRQ�OLPLWWHUV��)URP�OHIW�WRULJKW��,QMHFWRUV�OLPLWHUV�F\OLQGHUV���WR����ELWV���DQG���DUH�QRW�XVHG�ELW�� F\OLQGHUV� �	�� LJQLWLRQ� FXWWLQJ�� ELW�� F\OLQGHUV� �	�� LJQLWLRQFXWWLQJ�.QRFN�5DZ ,V�WKH�UDZ�XQVFDOHG�.QRFN�PLFURSKRQH�VLJQDO�.QRFN�5DZ�3N ,V�WKH�KLJKHVW�UHFRUGHG�.QRFN�5DZ��UHVHW�E\�³.´�VHH��.H\�ILOH�.QRFN 7KH�VFDOHG�NQRFN�VLJQDO�DERYH�NQRFN�QRLVH�.QRFN�UWG 7KH�DPRXQW�RI�VSDUN�UHWDUG�IRUP�NQRFN�GHWHFWLRQ�.QRFN�)XHO 7KH�DGGLWLRQDO�IXHO�IURP�WKH�NQRFN�GHWHFWRU/DPEGD ,V� WKH� VFDOHG� H[KDXVW� JDV� R[\JHQ� VLJQDO� ��� � VWRLFKPHWULFIXHOOLQJ�� WKLV�ZLOO�QHHG� IXUWKHU� UHILQHPHQW�EXW� LV�D�XVHIXO� ORJJLQJSDUDPHWHU�/2$' ,V� WKH� SDUDPHWHU� XVHG� WR� DFFHVV� WKH� )XHO�� 6SDUN� DQG� :DVWH*DWH�PDSV��6HH�0$3�$)/:�VZLWFK�RSWLRQV�0$3�$6�/2$' ,V�WKH�FXUUHQW�0$3�GHULYHG�VLJQDO�VFDOHG�IRU�/RDG�0$3�UDZ ,V� WKH� XQVFDOHG� SUHVVXUH� VLJQDO� XVHG� IRU� 0$3� DQG� EDURPHWULFFRPSHQVDWLRQ��VHH�0$3�PLQ�DQG�0$3�PD[�RSWLRQV�
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',63/$<�3$5$0(7(56�FRQWLQXHG
2[\JHQ�UDZ ,V�WKH�XQVFDOHG�R[\JHQ�VLJQDO���WR����� ���WR���YROWV�2[�+LVWRU\ ,V�WKH�ELW±ZLVH�ULFK�OHDQ�FRQGLWLRQ�RI�WKH�H[KDXVW�2[�(UURU ,V�WKH�VFDOHG�RXWSXW�IURP�WKH�2;�(UURU�WDEOH�2[�1R�7RJJOH 7KH�QXPEHU�RI�LQWHJUDWRU�ORRSV�ZLWKRXW�D�ULFK�OHDQ�FKDQJH�2;�)�%� 7KH�FKDQJH�LQ�IXHOOLQJ�GXH�WR�WKH�R[\JHQ�IHHGEDFN�FRQWURO�3�WLPH 'HEXJJLQJ�$LG�3%:�02'( 7KH�HLJKW�ELWV�DUH�VKRZQ�%��WR�%���7KHVH�ELWV�DUH�GHWHUPLQHG�E\WKH� DFWLRQ� RI� WKH� 3%:� VZLWFK� DQG� 3%:� VWDUW� RSWLRQV�� :KHQDFWLYH�WKH�ELW�ZLOO�VKRZ����]HUR�LV�LQDFWLYH�%LW� .H\�RQ�736�WULJJHUHG�$/6�PRGH�%LW� 6$/6%LW� ,*)8(/�,I�F\OLQGHU�LV�IXHOOHG�DOZD\V�LJQLWH%LW� (*52�H[KDXVW�JDV�UHFLUFXODWH%LW� ,'/2�LGOH�FRQWURO%LW� ,57'�LJQLWLRQ�UHWDUG%LW� ,/07�LJQLWLRQ�FXWWHU%LW� )/07�IXHO�FXWWHU5HWDUG�PRG ,V�WKH�.H\�DGMXVWDEOH�PRGLILHU� IRU�WKH�,57'� LJQLWLRQ�UHWDUG�3%:IXQFWLRQ5HVHW�&RXQW $�GHEXJJLQJ�DLG�LQGLFDWLQJ�H[WUDQHRXV�(&8�UHVHWV�6SDUN�DGY ,V�WKH�RXWSXW�RI�WKH�,JQLWLRQ�PDS6SDUN�PRG ,V�WKH�NH\�DGMXVWDEOH�PRGLILHU�RI�WKH�LJQLWLRQ�PDS�YDOXH6SDUN�" $UH�WKH�LQGLYLGXDOO\�DGMXVWHG�VSDUN�DGYDQFHV�IRU�HDFK�F\OLQGHU6SDUN�,GOH 7KH�LJQLWLRQ�PRGLILFDWLRQ�GXH�WR�G�,GOH�VSHHG7KURWWOH ,V�WKH�VFDOHG�YDOXH�RI�WKURWWOH�SRVLWLRQ736�UDZ ,V�WKH�XQVFDOHG�YDOXH�RI�WKURWWOH�SRVLWLRQ736�UHWDUG ,V�WKH�RXWSXW�RI�WKH�736�UHWDUG�PDS��XVHG�LI�,57'�3%:�LV�DFWLYH736�UWG��P� ,V�WKH�736�UHWDUG�DIWHU�5HWDUG�PRG�KDV�WDNHQ�HIIHFW736�IXHO�PRG 7KH�HIIHFW�RI�WKH�736�IXHO�PRG�PDS�RQ�HQJLQH�IXHOOLQJ�9(��FRPS� ,V� WKH�9(� �PRG�� IXHO� FDOFXODWLRQ�DIWHU� FRPSHQVDWLRQ� E\� FRRODQWDQG� DLU� WHPSHUDWXUH� DQG� RSWLRQDOO\� DLU� SUHVVXUH� KDYH� EHHQLQFOXGHG9(��PRG� ,V�WKH�9(�YDOXH�IURP�WKH�)XHO�PDS�DGMXVWHG�E\�)XHO�PRG9RO��HII� 9(�RU�YROXPHWULF�HIILFLHQF\�RXW�RI�WKH�)XHO�PDS:DVWH�PRG ,V�WKH�XVHU�NH\�DGMXVWDEOH�PRGLILHU�IRU�WKH�ZDVWH�JDWH�FRQWURO:*�065 ,V�WKH�RXWSXW�RI�WKH�:DVWH�*DWH�PDS:*�065��P� ,V�WKH�ZDVWH�JDWH�GULYH�DIWHU�PRGLILFDWLRQ�E\�:DVWH�PRG:*�065�HUU ,V� WKH�ZDVWH� JDWH� GULYH� DIWHU�PRGLILFDWLRQ� IURP� WKH� %RRVW� HUURUWDEOH,GOH�VHW�VSHHG 7KLV�LV� WKH�VHW�VSHHG�IRU� WKH� LGOH� IHHGEDFN�XVLQJ� ,GOH�VHW�r DQGWKH�LGOH�VSDUN
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/$81&+�&21752/,I�WKH�DOWHUQDWRU�VWDWXV�OLQH�SLQ�%��LV�SXOOHG�ORZ�WKHQ�WKH�ODXQFK�FRQWURO�LV�DFWLYH�DQG�WKH����� USP�VSHHG� OLQH� LV�XVHG� LUUHVSHFWLYH�RI�DFWXDO�HQJLQH�VSHHG��7KLV� LV�D� WHPSRUDU\IHDWXUH�� ,I� LW� ZRUNV� ILQH� WKHQ� VHYHQ� VHSDUDWH� ORDG� DQG� 736� UHODWHG� WDEOHV� ZLOO� EHSURYLGHG�52$'�(92��3527217KLV� YHUVLRQ� VXSSRUWV� DLU�FRQGLWLRQLQJ�� 3LQ� %��� LV� $�&� UHTXHVW�� 3LQ� $��� LV� $�&� RXW�/DXQFK�VZLWFK�LV�QRZ�127�$&7,9(��:DWHU�VSUD\�LV�QRZ�RQ�3LQ�%���:KHQ�$�&�UHTXHVWLV�SXOOHG� ORZ�DQG�(QJLQHBVSHHG� LV�JUHDWHU� WKDQ����� USP�DQG� WKURWWOH� LV� OHVV� WKDQ� WKH$�&B)ORDG�YDOXH�WKHQ�WKH�$�&�RXW�ZLOO�EH�SXOOHG�ORZ��7KH�YDOXH�RI�$�&BMDFN�LV�XVHG�WRRSHQ�WKH�LGOH�PRWRU�HQRXJK�WR�SURYLGH�VXIILFLHQW�SRZHU�IRU�WKH�$�&�FRPSUHVVRU�
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*7�3%:7KLV� LV� D� YHUVLRQ� RI� WKH� *(06� DQWL�ODJ� VRIWZDUH� UXQQLQJ� LQ� D� 7R\RWD� &HOLFD�� 7KHGLIIHUHQFHV�DUH�DVVRFLDWHG�ZLWK� WKH�WLPLQJ�SDWWHUQ����� WHHWK� LQ� WKH�HQJLQH�F\FOH��7HHWKDUH� QXPEHUHG� �� WR� ��� VWDUWLQJ� DIWHU� WKH�*�� V\QFKURQLVLQJ� SXOVH�� 7KH� QRUPDO� LJQLWLRQV\QF�YDOXH�LV����7KH�IXHO�V\QF�DOORZV�IRU�RSWLPLVDWLRQ�RI�WKH�V\QFKURQRXV�IXHO�LQMHFWLRQ�%HQFK�WHVWLQJ�VXJJHVWV�LGOH�SHULRG�VKRXOG�EH�VHW�WR���P6��7KH�LGOH�GXW\�F\FOHV�VKRXOGEH�FKRVHQ�WR�VXLW�WKH�GHSWK�RI�DQWL�ODJ�DFWLRQ��$OO�RWKHU�IHDWXUHV�DUH�DFWLYH�
7KH�.QRFN�LQSXW�LV�XVHG�DV�$/6�VZLWFK�
7KH�IXHO�SXPS�LV�D�WZR�VSHHG�W\SH�ZLWK�D�VHULHV�UHVLVWRU�WR�UHGXFH�FXUUHQW�ZKHQ�LQ�WKHLGOH�FRQGLWLRQ�VHH�PD[BLGOHB736�DQG�,GOHBVSHHG�*7�3%:��9����:DWHU�LQMHFWLRQ�IHDWXUHV��FRQWUROOHG�E\�3%:�PRGH��:,1-��7KH�LQMHFWRU�ZLOO�SXOVH�WZLFHSHU�UHYROXWLRQ�
:DWHUB3XOVH ^:DWHUB�PDS�u:DWHUBP6�ELW`u���:DWHUBPRG�u���:DWHUB$,7��^:B%DWB&RPSB)`
,I� ^:DWHUB�PDS�u:DWHUBP6�ELW`u���:DWHUBPRG�u���:DWHUB$,7�� LV� JUHDWHU� WKDQ� WKHRSWLRQ�0LQB:BLQMHFW��HOVH�QR�ZDWHU�LV�LQMHFWHG�WR�FRQVHUYH�UHVRXUFHV�
:B%DWB&RPSB)� �YDOXH�IURP�%DWWHU\B&RPS�WDEOH�u :B%DWB&RPSB.�RSWLRQ
:DWHUBPRG� LV� WKH� XVHU�PRGLILHU� VHH� )��� IRU� �NH\� ILOH� FRQWURO�� WKLV� LV� ORDGHG� IURP� WKH:DWHUB2IIVHW�RSWLRQ�DW�SRZHU�RQ�:DWHUB$,7� LV�PRGLILHU� EDVHG�RQ� LQOHW� DLU� WHPSHUDWXUH� REWDLQHG� IURP� WKH�:DWHUBFRPSWDEOH�
$,7B$'9� LV� D� QHZ� GHULYHG� SDUDPHWHU� WR� DOORZ� ILQHU� FRQWURO� WKDQ� WKH� DLUBUHWDUG� ZLWKLJQLWLRQ�DGYDQFH��REWDLQHG�$LUBFRPSB,JQ�WDEOH�
6LQFH� ERWK� WKH� IXHO� DQG� ZDWHU� LQMHFWRUV� XVH� WKH� VDPH� %DWWHU\� YROWDJH� FRPSHQVDWLRQWDEOH�D�QHZ�RSWLRQ�KDV�EHHQ�FUHDWHG�)B%DWB&RPSB.�WR�VFDOH�%DWWHU\B&RPS�WDEOH�WKLVVKRXOG�EH�VHW�WR���P6�
1RWH�WKH�RSSRUWXQLW\�ZDV�WDNHQ�WR�UHPRYH�WKH�DPELJXLW\�ZLWK�736BUHWDUG�EHLQJ�DSSOLHGWZLFH�ZKHQ�LW�H[FHHGV�ERWK�$LU�DQG�&RRODQW�UHWDUG�
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3,1287�/$1&(5�(92������7KH�ZDWHU�VSUD\�FRQWURO�FDQ�EH�ZLUHG� WR� WKH�(&8�XVLQJ�3LQ�$��� WR�DFWLYDWH�D�UHOD\� WRWXUQ� WKH�ZDWHU�SXPS�RQ�DQG�RII��)RU�EHVW� UHVXOWV�SOHDVH�QRWH� WKDW�D��PP�GLDPHWHU� LVSODFHG�LQ�WKH�UXEEHU�SLSH�EHWZHHQ�FRPSUHVVRU�KRXVLQJ�DQG�WKH�7HH�SLHFH��7KH�ERRVWGXPS�YDOYH�VKRXOG�EH�WXUQHG�DURXQG�WR�JHW�EHVW�ERRVW��WKLV�LV�EHFDXVH�VRPH�YDOYHV�GROHDN��'ULOO�RXW�DQG�DGG�H[WUD�KROHV�LQ�([KDXVW�JDV�UHFLUFXODWLRQ�EDQMR�EROWV�������������������������_$��_a_$��_�����_%��_a_%��_����_&��_a_&��_����_'��_a_'��__$��_a_$��_�����_%��_a_%��_����_&��_a_&��_����_'��_a_'��_�%���� �%����� �%���� �%���� /DQFHU�QXPEHULQJ������������������������� &DEOH�HQWU\�YLHZ�%���$�� � <(/�%/8 ,1-(&725��$�� � %/8(�*51 ,1-(&725��$�� � :+7�%/. )8(/�35(6685(�969$�� � %/8(�/*51 ,'/(�02725$�� � :+7 ,'/(�02725$�� � %51 (*5�9$/9($�� � 1&$�� � %/.�%/8 0$,1�)8(/�3803$�� � 1&$�� �� %/.�/*51 &</,1'(5��	��&2,/6$�� �� %51�:+7 :$67(�*$7($�� �� 5('�251 ��9�)520�0$,1�5(/$<$�� �� %/. ($57+�&+$66,6$�� �� <(/�%/. ,1-(&725��$�� �� /*51�:+7 ,1-(&725��$�� �� 1&$�� �� <(/ ,'/(�02725$�� �� *51 ,'/(�02725$�� �� %/8 $,5�0(7(5�6:,7&+$�� �� %/8 5$',$725�)$1��+,��&21752/$�� �� %/8 5$',$725�)$1��/2��&21752/$�� �� *51�:+7 $�&�5(/$<�2�3����������������������������
�:$7(5�635$<�&21752/ 
$�� �� %/.�*51 &</,1'(56��	��&2,/6$�� �� 1&$�� �� 5('�251 ��9�)520�0$,1�5(/$<$�� �� %/. ($57+�&+$66,6��7LPLQJ�UHWXUQ
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%���%�� �� 1&%�� �� 
�5$',$725�635$< 
%�� �� %/8�:+7 $/7(51$725�/2$'���R�S�������
/$81&+�&21752/�6:,7&+ 
%�� �� 1&%�� �� 1&%�� �� /*51�:+7 (1*,1(�&+(&.�/,*+7���������������
5(9�/,*+7
%�� �� <(/�%/. 3:5�67((5,1*�35(6685(�6:,7&+%�� �� 5(' 0$,1�(1*,1(�&21752/�5(/$<%�� �� %/8 )8(/�3803�63(('�&21752/%�� �� %/8�:+7 &+(&.�&$7�/,*+7����������������
5(9�/,*+7 
%�� �� :+7 &KDUJLQJ�V\VWHP�LQSXW%�� �� 1&%�� �� 1&%�� �� 1&%�� �� 1*51�%/. $�&�5(/$<�180%(5���,�3��$&54,1�����������������
$&21�2))
%�� �� 1&
%���&�� �� 7UDQVPLW�72�3&�25�021,725��5('�&�� �� 1&�5HFHLYH�)520�3&��%/8(�&�� �� 1&�6HULDO�*URXQG&�� �� 1&&�� �� 1&&�� �� /*51 ',$*�&21�&�� �� 1&&�� �� ,�3�7$&+2&�� �� 1&&�� �� 1&�

2[\JHQ�KHDWHU�UHWXUQ

&�� �� 1&&�� �� 251* ',$*�&21�



/$1&(5�(92��±��86(5�0$18$/�9���� SDJH ��

%���'�� �� %/.�/*51 &5$1.,1*���9������������DFWLYDWHV�UHOD\�RQ�%��'�� �� 5'�%/8 $,5�7(03'�� �� 1&'�� �� 3. &$7�7(03'�� �� 1&'�� �� :+7 2;<*(1'�� �� :+7�%/8 &$7�7(03�736�&/7�$,5�0(7(5�6(1625��9'�� �� :+7 .12&.'�� �� 1&��GLDJQRVWLF�FRQQHFWRU�'�� �� 5'�%/. ��9�3(50(1$17'�� �� *51�%/8 736�$,5�0(7(5���YROWV'�� �� %/.�:+7 ��9�)520�,*1,7,21�6:,7&+��,*��'�� �� </�*51 &22/$17�7(03'�� �� *51�:+7 736'�� �� </�:+7 $,5�0(7(5�%$520(75,&�6(1625'�� �� </ 63(('2��������������������������
�$/6�6:,7&+�$&7,9(�/2: 
'�� �� </�5' 736�,'/(�6:,7&+'�� �� %/8�5' &$0��6,*1$/'�� �� %51�*51 &5$1.�6,*1$/'�� �� :+7�5' $,5�0(7(5�)5(48(1&<�6,*1$/'�� �� %/. $1$/2*8(��9'�� �� %/. ($57+�&+$66,6
$,5�0(7(5�&211(&7,216�9,(:('�)520�&$%/(�(175<�� *1�%/ �9�� </�:+ %$520(75,&�6(1625�
0$3�6(1625�6,*1$/
�� :+�5' $,5)/2:�)5(48(1&<�� 5'�25 ��9�� %/. �9����������
%/$&.�:,5(�72�$,5�7(03�6(1625�63/,&('�+(5(
�� 5'�%/ $,5�7(03�������
*5(<�:,5(�&87�$1'�63/,&('�72�7+,6�:,5(
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3,1287�/$1&(5�(92�������$1'�3527217KH� OD\RXW�RI� WKH�FRQQHFWRUV� LV�YLHZHG� IURP�WKH�ZLUH�VLGH� ORRNLQJ� LQ�DW� WKH�(&8��7KHODUJHVW�SOXJ�KDV�EHHQ�QDPHG��$���0RYLQJ�IURP�OHIW�WR�ULJKW�ZH�WKHQ�KDYH�³%´�DQG�³&´�
7KH�ZDWHU�VSUD\�FRQWURO�FDQ�EH�ZLUHG� WR� WKH�(&8�XVLQJ�3LQ�$��� WR�DFWLYDWH�D�UHOD\� WRWXUQ� WKH�ZDWHU�SXPS�RQ�DQG�RII��)RU�EHVW� UHVXOWV�SOHDVH�QRWH� WKDW�D��PP�GLDPHWHU� LVSODFHG�LQ�WKH�UXEEHU�SLSH�EHWZHHQ�FRPSUHVVRU�KRXVLQJ�DQG�WKH�7HH�SLHFH��7KH�'XPSYDOYH�VKRXOG�EH� WXUQHG�DURXQG� WR�JHW� EHVW�ERRVW�EHFDXVH�VRPH�YDOYHV� OHDN��'ULOO� RXWDQG�DGG�H[WUD�KROHV�LQ�H[KDXVW�JDV�UHFLUFXODWLRQ�EDQMR�EROWV�

�����a�������������������a������������������a�����_$��_a_$��_�����_%��_a_%��_���_&��_a_&��_�����a�������������������a������������������a�����_$��_a_$��_�����_%��_a_%��_���_&��a_&��_�����a�������������������a������������������a�����
&211(&725�$3LQQXPEHU *(06QXPEHU 'HVFULSWLRQ
�� $�� ,1-(&725���� $�� ,1-(&725���� $�� 5$',$725�)$1�� $�� ,'/(�9$/9(�%/8(�� $�� ,'/(�9$/9(�:+7�� $�� (;+$867�*$6�5(&,5&8/$7,21�� $�� 1&�� $�� )8(/�3803�� $�� 
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/$1&(5�:7KLV�LV�D�VSHFLDO�YHUVLRQ�RI�/$1&(5�������ZLWK�ZDWHU� LQMHFWLRQ�XVLQJ� WKH�QRZ�GHIXQFW&$7� ZDUQLQJ� OLJKW� SLQ� %��� WKH� GULYHU� WUDQVLVWRU� 4��� ZLOO� UHTXLUH� XS�UDWLQJ� WR5)'��1��5/(� RU� HTXLYDOHQW�� :KHQ� WKH� :DWHU� ,QMHFW� RSWLRQ� LV� VHW� RQ� WKH� /DXQFKIHDWXUH�LV�LQDFWLYH�DQG�WKH�DOWHUQDWRU�ORDG�LQSXW�%���LV�XVHG�WR�DFWLYDWH�ZDWHU�LQMHFWLRQ�7KH�ZDWHU�LQMHFWRU�LV�SXOVHG�RQH�SHU�HQJLQH�UHYROXWLRQ��DQG�WKH�IXHO�SXOVH�LV�PRGLILHG�E\WKH�:DWHU�)XHO�RSWLRQ�DQG�WKH�LJQLWLRQ�PRGLILHG�E\�WKH�:DWHU�6SDUN�RSWLRQ�
7KH�ZDWHU�SXOVH�GXUDWLRQ� ��YDOXH�IURP�:DWHU�,QM�PDS�î�:DWHU�063%�����%DW�&RPS�)
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$SSHQGL[�$ 3,1�287�7KH����ZD\�$03�FRQQHFWRU�MXQLRU WLPHU�W\SH��H[WHUQDO�YLHZ�
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�$ �VW LJQLWLRQ�FRLO�GULYH�529(5.�'��$ ,QMHFWRU���GULYH��,1-&���$ 6WHSSHU�PRWRU�,GOH���GULYH��,'/(����$ 0DLQ�SRZHU��,1-3:5��QRZ�QRW�XVHG��$ 3RZHU�JURXQG��571���$ $QDORJXH�JURXQG���9���$ &UDQN�WLPLQJ�LQSXW��7����$ 7LPLQJ�JURXQG��*1'���$ &RRODQW�WHPSHUDWXUH�VHQVRU�LQSXW��&7(03����$ (QJLQH�ED\�WHPSHUDWXUH�VHQVRU��$8;����$ &DP�WLPLQJ�LQSXW��7�����$ :DVWH±JDWH�GULYH��,*1��
�% ,QMHFWRU���GULYH��,1-$���% ,QMHFWRU���GULYH��,1-%���% ,GOH�VWHSSHU�PRWRU�GULYH����,'/(����% :DWHU�VSUD\��&$135*���% )XHO�SXPS�UHOD\�GULYH��)3803���% 0$3�VHQVRU�LQSXW��$�&�287���% 2[\JHQ�VHQVRU�JURXQG��2;*1'���% 3%:�VZLWFK�DFWLYH�ORZ�DQWL±ODJ��7����% ,QOHW�DLU�WHPSHUDWXUH�VHQVRU��$7(03����% .QRFN�VHQVRU�LQSXW��.12&.����% 6HULDO�GDWD�WR�(&8��5;����% �QG LJQLWLRQ�FRLO�GULYH�
�& ���YROW�VHQVRU�SRZHU��+$/3:5���& ,GOH�VWHSSHU�PRWRU�GULYH����,'/(����& ,GOH�VWHSSHU�PRWRU�GULYH����,'/(����& ,QMHFWRU���GULYH��,1-'���& 6HULDO�GDWD�IURP�(&8�7;��DQG�ORJJLQJ�VHULDO�GDWD�VWUHDP��& 5DGLDWRU�IDQ�UHOD\�GULYH��)$1���& ([KDXVW�R[\JHQ�VHQVRU��2;���& 7KURWWOH�SRVLWLRQ�VHQVRU�VLJQDO��736���& ��YROW�VHQVRU�SRZHU��7363:5����& $LU�IORZ±PHWHU�VHQVRU�LQSXW��7�����& 3HUPDQHQW����YROW�SRZHU��3(50��QRZ�PDLQ�SRZHU����& $LU�IORZ±PHWHU�VHQVLWLYLW\�FRQWURO�RXWSXW���7$&+2�
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